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INTRODUCTION.

THE following obfervations are of an
clementary nature, and principally intended
for thofe who have not made the {fubject
their particular ftudy. I have therefore
felected fuch ufeful information, and ele-
mentary intelligence, as may enable the
reader to view this department of animated
nature with pleafure and advantage; and
rather than fatisfaltorily gratify curiofity,
have endeavoured to excite it.

The writers who have defcribed with
the greateft accuracy the Anatomy and
Phyfiology of Plants, are. GREw, MaL-
PIGHI, LinnmUs, PLENck, Du Ha-
MEL, Havrgs, Jacquin, HeEpwie, In-

a3 GENHOUZE,




































CREL Ay V]

The Struliure of Plants in general — Of the
Trunk—Of the Root—Of the Leaves—Of the
Flower—Of the Ve[fels and their Fluids.

THE STRUCTURE OF PLANTS IN
| GENERAL.,

A PLANT isa living, irritable, organic, hy-
draulic body, deftitute of fenfibility and vo-
luntary locomotion ; compofed of three parts,
namely, folids, fluids, and a vital principle.

The soLip rarTs of plants, like thofe of
animals, are formed of fimple fibres, fo ar-
ranged, as to give a proper fupport to their
various parts, and that degree of folidity, that
each may require.

The sIMPLE FIBRES, intermixXed in various
ways, form the membranes, cellular fubftance,
receptacles, and veflels.

B Out



2 OBSERVATIONS ON THE STRUCTURE

Out of the fimple {olid parts, are formed the
organic parts of vegetables, as the trunk, root,
leaves, parts of fructification, &c.

THE TRUNK.

The trunk of a tree, is compofed of fix or-
ganic parts, namely, epidermis, cortex, liber,
alburnum, wood, and medulla.

The Epidermis,or cuticle, is the external or out-
ermoft bark, formed of fibres, which crofs each
other 1n every direction. Its texture i1s fome-
times fo thin, that the diretion of the fibres
becomes vifible, by holding it againft the light.
The ufe of the epiderms is to defend the cor-
tex, which lies next to it, from the injuries of
the air; to keep open, by its callous nature,
the pores of the exhaling and inhaling veflels ;
to modify the impreffions of external objeéts
upon the vegetable; to proteét the extreme
ramifications of the aerial or aqueous vefiels ;
and to cover the cellular fubftance, 1n which
the feveral fluids are elaborated.

When the epidermis is deftroyed in the liv-
ing plant, it is regenerated ; adheres more firmly
to the cortex, and forms a kind of cicatrix or
{car.

The Cortex, or outer bark, 1s fituated next to
the epidermis, is of a hard texture, and loofely

adheres



AND ECONOMY OF PLANTS. 3

adheres in #rees to the next covering or liber;
but in tender plants it is {oft, and called the cu-
15 or fkin,

The, Liber, or inner bark, is the third integu-
ment of the trunk of trees; it is membranous,
flexile, and fometimes wholly feparable from
the cortex and alburnum, hereafter to be de-
fcribed. Thefe two coats of a tree, namely, the
cortex and liber, are formed of laminz, as will
appear by macerating them in water ; by which
the cellular fubftance is deftroyed, and the
laminated appearance becomes confpicuous.
They appear to be parts very effential to the
life of the vegetable, for in them the principal
functions of life, as nutrition, digeftion, fecre-
tion, &c. are performed ; as is evinced in thofe
trees which are hollow within, and plants which
are kept in vigour by the good ftate of their
barks, although rotten internally.

The Alburnum, is the next integument to the
liber, fituated between it and the wood, com-
pofed of a foft white fubftance, not cafily dif-
cernible 1n fome trees ; but in the oaf and elin
it is harder and more apparent. It is, as it
were, an imperfe¢t wood, not having acquired
the degree of confiftence proper to perfect
wood ; on which account, it may be compared
to the cartilages of animals, which at length

B 2 become
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4 OBSERVATIONS ON THE STRUCTURE

become bone. It is that ftate between bark
and wood, that the former muft neceffarily ar-
rive at, before 1t can become the latter. . The
hardnefs of the alburnum is m proportion to
the vigour of the plant.

The Wsod, or Lignum, is the compact fibrous
{ubftance, difpofed into concentric layers, far-
rounding the medulla or pith. It appears to
be compofed of a congeries of dried veffels,
and in annual and biennial plants 15 called the
Flefh.

The Medulla, or pith,- or mnermoﬂ: fub-
ftance of trees, i1s foft and wveficular, and dif-
fers from cellular texture by its fnow white
colour. In young trees it is moft copious ;
but, as the plant grows, it diminifhes and at
length difappears. Thus it 1s evident that the
medulla is neceffary in the beginning of the
life of plants, but not for its continuation.
Perhaps nature referves a fuperfluous nutri-
tious humour in the medulla, if from any
caufe the young plant fhould become dry ;
that it then may be abforbed and converted
into aliment.

What has been faid of the trunk, is applica-
ble, in every refpe, to its branches and rami-
fications ; they having the fame parts, conti-

nued from the trunk, of which they form a part.
THE
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'THE ROOT.

The root of trees is only a continuation of
the trunk defcending into the earth, and 1t ap-
pears to confift of the fame parts, althcuugh lefs
confpicuous : thus, if the trunk of the Salix or
Willow; or any other tree, be torn up; and in-
verted, fo that the trunk and branches be put
into the ground ; then the part, which was ori-
ginally trunk and branches, becomes root, and
the root is converted into trunk and branches.

* The root and its ramifications are fixed in
the earth, left the plant be torn up by the
wind.

The radicles, which are every where given
off from the root and its ramifications, abforb a
nutritious juice from the earth, for the increafe,
&c. of the vegetable ; thus, the radicles, with
the leaves of the plant, conftitute the abforbent
organ,

THE LEAVES.

The leaves are produced from the barks of
the trunk of the plant, and confift of ‘an epi-
‘dermis, a vafcular net-work, and a parenchyma
full of a greenifh juice. They are every where
fupplied with fibres, which are commonly

B 3 termed



6 OBSERVATIONS ON THE STRUCTURE

termed the nerves of the leaf, but which are
merely its veflels running in every direétion,
and branching out into innumerable f{mall
threads, interwoven with the parenchyma, like
fine gauze or lace.

The furface of the epidermis of a leaf, like
that of an animal, 1s full of pores, which ferve
both for refpiration and the abforption of dew,
air, &c. Thefe pores or orifices differ both in
fhape and magnitude in different plants, which
appears to be the caufe of the variety of tex-
ture, peculiar to every plant.

The parenchyma confifts of very minute fi-
bres, difpofed in extremely fmall cells, which
are of various fizes in the {fame leaf.

All leaves, of whatever figure, have a mar-
ginal fibre, by which the reft are bounded.
The particular thape of this fibre determines
the figure of the leaf.

The wefféls of the leaf have the appearance
of inofculating ; but when examined by a mi-
crofcope, they are found only to be interwoven
or laid along each other.

The ufe of the leaves 1s to nourith the plant
with the nutritious juice they referve in their
parenchymatous {fubftance ; and to expire and
infpire air and water.

THE
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THE FLOWER.

All the parts of a plant appear to contribute
to the fructification, by which is underftood
the flower and fruit of plants; for although
the fruit does not fwell and ripen until after
the flower has fallen, its rudiment or firft be-
ginning is in the flower, of which it properly
makes a part.

The FLowER is a temporary part of vegeta-
bles allotted to generation, terminating the old
vegetable, and beginning the new. It confifts
of feven principal parts, namely, the calyx,
corolla, ftamina, piftillum, pericarpium, femi-
na, and receptacle ; the four firft belong pro-
perly to the flower, and the three laft to the
fruit.

1. The Calyx, empalement, or flower-cup, is
the termination of the cortex or outer-bark
of the plant, which, after accompanying the
trunk through all its branches, breaks out
in the flower, and is prefent in the frudtifi-
cation in this new form. Its chief ufe is to
enclofe and protect the other parts of the
flower. It receives different appellations ac-
cording to the circumftances with which it
1s attended. |

2. The Corolla, foliation, or leaves of the flower,

B 4 18



8 OBRSERVATIONS ON THE STRUCTURE

1s the termination of the liber or inner-bark,
continued to and accompanying the fructi-
fication in this new form of painted leaves.
Its ufe is the fame as that of the calyx, ferv-
ing as an inner work of defence, for the
parts it enclofes ; as the calyx, which is ufu-
ally of a ftronger texture, does for an outer
one. The leaves, of which the corolla con-
fifts, are called pefals. The corolla receives
different names according to the number,
form, &c. of the petals.

3. The Stamina, threads or chives, are the male
part of the flower, defigned for the prepara-
tion of the pollen. Each fingle famen con-
fifts of three parts,

1. The Filament, or thread, which ferves to
elevate the anthera or fummit, and at the
fame time conne¢ts it with the flower.

. The Anthera, or fummit, fituated on the
top of the filament, which contains with-
in 1t the pollen, and when come to matu-
rity difcharges the fame.

3. The Pollen, farina fecundans, or meal, con-
tained within the anthera, 1s a fine duft
fecreted therein, and deftined for the 1m-
pregnation of the germen, hereafter to be
defcribed. Each portion of this meal is
by a microfcope feen to be concealed in

a very

¥
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a very fine pellicle (which at the time of
impregnation burfts) containing the pro-
lific liquor.
4. The Piftillum, piftil or pointal, is the female

part of the flower, defigned for the recep-

tion of the pollen. It confifts of three parts,

1. The Germen, which is the rudiment of the
fruit, accompanying the flower, but not
yet arrived at maturity. It is fituated at
the bottom of the ftyle, and 1s generally
called germen until the antherae have dif-
charged their pollen ; after which period,
it becomes the pericarpium.

2, The Siyle, which 1s the part that ferves to
elevate the ftigma from the germen.

3. The Stigma, or fummit of the piftillum.
It is moftly covered with a moifture, for

the purpofe of retaining and diffolving
the pollen.

5. The Pericarpium, or {feed-veflel, is the ger-
men juft defcribed when grown to maturity,
and which, when ripe, difcharges the feeds
it contained. The pericarpium of feveral
vegetables has a confiderable quantity of a
proper juice, contained in a parenchymatous
fubftance or in veficles, every where fup-
plied with very minute air and fap veffels.
Thefe are called fruits,

6. The
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6. The Semina, or {eeds, are a deciduous part of
the vegetable, each {eed including the rudi-
ment of a new one; endowed with a vital prin-
ciple by the {prinkling of the pollen, which
they are capable of retaining for an immenfe
time. The following parts are obferved in
a {eed. '

1. The Corcule, or embryo of the new plant,
within the feed. It is divided into the
plumule and roftel.

The plumule, 1s the {caly afcending part,
confpicuous when a feed begins to vege-
tate.

The roftel, 1s the plain part of the cor-
cule, and always defcends into the earth.

. The Cotyledon, or fide of the feed, of a

porous and perifhable fubftance.

3. The Aryllus, or exterior covering of the
feed, which comes off {pontaneoufly.

4. The Hilum, or external mark or {car on
the feed, where it was faftened to the pe-
ricarpium.

. The Receptacle, is the bafe which connects

the other parts of the flower together.

k3

-y

Upon thefe parts of the flower, but more
immediately upon the number, pofition, &c.
of the ftamina and piftils, the beautiful sex-

VAL
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UAL sYsTEM of vegetables is founded ; a fyf-
tem, the difcovery of which was referved for
the immortal Lixnzvs.

From what has been faid refpecting the ufes
of the different parts of the flower, the follow-
ing principles may be deduced.

1. That every vegetable is furnithed with
flower and fruit, there being no {pecies where
they are wanting.

a. That there is no fructification without an-
thera, ftigma, and {eed.

3. That the anthera and ftigma conftitute a
flower, whether the coverings (calyx and co-
rolla) be prefent or wanting.

4. That the feed conftitutes a fruf, whether
there be a pericarpium or not.

It would be needlefs to defcribe the texture
and nature of the veflels of flowers, as they
are very fimilar to thofe of the trunk to be de-
fcribed ; and it would be foreign to the fub-
jeét, to take any notice of the characters and
diftinétions of the different parts of the flower,
which belongs to the fcience of botany.

Every part of the flower is perfectly formed
before it appears outwardly, and the flowers,
which appear this year, are, properly {peak-
ing, thofe of the laft ; mezercon, for example,

flowers
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flowers in January, but the flowers were com-
pletely formed in the month of Auguft pre-
ceding. This fac will alfo be demonftrated,
if the coats of a tulip root about the begin-
ning of September be feparated ; for in the
center a kind of cell will be found, in which
the young flower 1s fituated, which is not to
make its appearance until the following April
or May.

THLE VESSELS OF VEGETABLES.

Vegetables,like animals, have their fluids con-
tained 1in certain appropriated veflels, ftrength-
ened by a thin fibrous texture. By thefe vef-
fels, which are difpofed in a regular order, the
different funétions neceflary to the growth of
the vegetable and its various fecretions and
excretions are performed.

The veflels of vegetables are divided into,
1. The Swuccous, which afcend perpendicularly,

and carry the nourifhment or chyme of the
plant from the root, to every part. At their
extremities they are generally called abfor-
bents.
. The Utriculous, which run horizﬂntﬁlly in
the cellular texture, and are evident upon

cutting the trunk in a ftreight direction.
3. The

3
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3. The Medullary, which belong to the medulla;
they are few in number, and never fafcicu-
lated, and run very irregularly in an hori-
zontal direction.

4. The Proper. Thefe are very thin, and found
lying clofe to the larger veffels. = May not
thefe be veflels of nutrition ? '

5. The Spiral. Thefe are contorted in a {piral
form, and are larger than the fuccous vel-

~ fels, by which they are furrounded in cluf-
ters. 'They are fituated under the external
{kin, and carry air and their proper juice at
the fame time. They are alfo called fpiral
tubes or trachee, but may with greater pro-

© priety be termed pneumato-chymiferous vef-
fels. When a leaf is flowly broke, they ap-
pear like {mall woolly fibres, connected at
both ends of the broken leaf.

The internal furface of the fuccous veffels is
willous 3 as the plant encreafes, they gradually
thicken ; and in the ftems of annual and bien-
nial plants, they at length form a ligneous rmg.
In the trunks of trees two of thefe annuli are
found every year, which are feparated from the
preceding by a denfe cellular texture,

THILE



I4 OBSERVATIONS ON THE STRUCTURE

THE JUICES OR HUMOURS OF
PLANTS.

The fluids contained in the veflels and re-
ceptacles of plants, are of two kinds ; namely,
proper and common,

The common juice is inodorous and aqueous,
and 1s, as it were, the very blood of the plant.
It 1s found in all the veflels of the plant, and
is that from which nutrition is performed, and
the other fluids feparated.

That plants contain water, is evident from
wounding their trunks, in the beginning of
fpring. Thus a copious liquor, little different
from common water, flows from the Acer or
Maple tree, from the Betula or Common Al-
der tree, and from the Vitis Vinifera or Vine,

If an incifion be made in the cortex only,
little or no water flows out; but the deeper
the incifion into the wood, the more copious
the eflux.

If an incifion be made before the trees are
furnithed with leaves, no juice flows out ; but
after their developement, it begins to bleed,
and that from both the lips of the wound.

Wounds made in autumn, remain freth in
the winter, and drop as often as warm weather

tollows
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follows after froft ; but only in that part of
the trunk oppofed to the folar rays.

From thefe experiments it is evident, that
the aqueous veflels are principally fituated in
the wood of trees ; that the water of a tree fur-
nithed with leaves, is carried through the vef-
fels to fupport thofe leaves; and that the fluid
is conveyed upwards and downwards.

The proper juice is fecreted from the com-
mon juice, and occupies peculiar veflels and
receptacles, and differs in its nature, {mell,
tafte, colour, &c.

In fome liliaceous plants it 1s green ; in the
Fig, lacteal ; in the Celandine yellow ; in the
Plum tree, gummy ; in the Pine tree, refinous 5
in the Maple, fiveet; in the Poppy, narcotic ;
in the Spurge, canflic ; and in many plants,
bitter.

Although this juice may appear to refide in
every part of the plant, yet its proper place
feems to be between the cortex and albur-
num ; for if an incifion be made in that part,
it 'drops in greater abundance : hence it fol-
Jows, that the veflels deftined to convey the
juice, are principally fituated between thofe
barks. _

Such is"the mechanifm, by which vegetables
are nourifthed, grow, and unfold their parts,

CHAP.
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CH A:P 1

Of the Elements— Principles— External Quali-
ties—Native Place and Ule of Plants.

THE ELEMENTS OF PLANTS.

THE moft fimple bodies of a vegetable fub-
ftance which can no longer be divided by che-
mical analyfis, are called its Elements.

The elements of vegetables as yet known are
heat, light, eleétric matter, carbon, hydrogen
or inflammable air, oxygen or vital air, azot
or mephitic air, phofphorus, fulphur, me-
tals, and an earth, as are explained in che-
-miftry.

A thermometer was plunged into a hole
made in a found tree, and it conftantly indi-
cated a femperature {everal degrees above that
of the atmofphere, when it was below the 56™
degree of Farhenheit : but in very hot wea-
ther the heat of the vegetable was feveral de-
grees below that of the atmofphere. It is alfo
proved, that the fap of a tree will freeze at 32°

when
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when taken from the vegetable; but in the
tree it will not freeze, unlefs the cold be aug-
mented 15° more. Thus it appears, that heat
refides in every part of a plant, and conftitutes
its temperature, which, it would {feem to have
. the power of increafing or diminithing. In
this manner the atmofphere is continually
tempered by the greater or lefs degree of heat,
produced in plants ; and the {corching heat of
the fun, moderated by the evaporation that
takes place throughout the whole body of a
tree, but particularly its leaves: hence the at-
mofphere furrounding trees, is confiderably
cooler than in other places.

Vegetables deprived of /ight become pale.
Plants which grow in dark places, incline to
the light, if it be fuffered to enter through a
hole or crevice. Without light plants prefent
one lifelefs colour, and are deprived of thofe
beautiful fhades which fo much enliven the
vegetable creation, By the abftraction of this
element, celery, endive, and other plants are
blanched, lofe their green colour, and are
rendered white and fickly ; and by this means
fome poifonous plants are deprived of ‘their
noxious qualities, and become agreeable to the
tafte. Thefe experiments prove, that light en-
ters into the compofition of plants; yet there

c are
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are fome philofophers, who contend, that it is
not an element, but confider it as a ftimulus
or agent, which decompofes their nutritive
principles.

That the électric matter (concerning the na-
ture of which, the reader 1s referred to the
many valuable treatifes already publithed) is
an element of plants, is evident from feveral
vegetable fubftances affording this fluid, and
which, therefore, exhibit the phenomena of
vegetable eledtricity.

The other elements are {ufficiently explain-
ed in chemiftry, and in the tranfpiration of
plants, hereafter to be mentioned.

The nature, form, arrangement, and union
of thefe elements, determine the f{pecies of
vegetable. The caufe of this union appears
to depend upon the wital principle, which exifts
in every part of the plant, and which confti-
tutes its life; for, by its means, a mode of
union is induced, widely different from that
which arifes from the common laws of chemi-
cal affinity : in confequence of which, nature
produces the fap and proper juices, as the re-
fins, gums, fugar, &c. &c.

The laws of vital affinity having once ceafed
to operate, conftitutes the death of the part in
which they thus ceafe ; then, the elements,

recovering
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recovering their former properties, become
obedient to the laws of chemical affinity, and
enter into new combinations, from which new
principles, or the products of putrefaction,
are produced. In this manner the putrefac-
tion of vegetables and animals is explained, to
which inorganic fubftances, as minerals, are in
no refpect liable, as they are not compounded
according to the laws of vital, but only ac-
cording to thofe of chemical affinity.

THE PRINCIPLES OF PLANTS.

The sorip paRTs of plants are compofed
of vegetable gluten and a {mall portion of cal-
careous earth.

Chemiftry demonftrates that the gluten is
compofed of carbon or charcoal, and azot or
mephitic air.

Calcareous earth does not appear, according
to chemical experiments, to conftitute the ef-
fential element of this gluten ; for all the By,
and many of the Ofgfpore and Pexize, or
cup mufhrooms, do not afford it in the {mall-
elt quantity.

The rLuID PARTS of plants are conftituted
by the following principles ; namely, water, an
unguinous oil, an ethereal oil, a farinaceous,

o2 gummous,
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gummous, vifcous, ceraceous, melleous, refin-
ous, balfamic, camphorated, faccharine, bitter,
{aponaceous, narcotic, acrid, aftringent, colour-
ing, acid, alkaline, neutral faline, mediate faline,
and laftly an extractive principle; as will ap-
pear by the following obfervations.

If in the {pring an incifion be made in the
Betula alba, it will often yield, in one day,
eight or ten pounds of {fweet Water. By dry-
ing, vegetables are reduced from a pound, to
two or one ounce, or even half an ounce in
weight, as the Cucurbita pepo, or Gourd.

If the nuclei of almonds, walnuts, olives,
linfeed, hempfeed, the feeds of the poppy, co-
coa, and thofe of the ricinus or caftor-oil tree,
be exprefled, an Unguinous oil is extracted.
The manner in which the o1l is generally ob-
tained, is by firft cruthing the feed between
large ftones, into a kind of pafte; which is
put into bags and {queezed in a prefs: the oil
is thus forced out of the feed, and received in
a proper veflel.

By diftillation, plants give over with the wa-
ter, a quantity of Ethereal oil, which floats on
the top in {fmall globules. It is colleéted by
pouring a quantity of the diftilled water with
the o1l, as it comes over, 1nto a veflel, {o con-

ftrudted, as to fuffer the watery part to efcape
from
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from a ftop-cock, near the bottom ; the veflel
is again filled, and when fettled, the water is
again let out : in this manner the oil is col-
lected in great quantities,. floating upon the
furface of the water. The ethereal oil refides
in a particular appropriated part of the plant;
thus it is only found in the corollaceous petals
of the rofe, chamomile, jafmine and hyacinth;
in the ftigmata of the Crocus fativus, called
faffron ; in the calyx of the clove tree; in the
leaves of mint, balm, fage, and favine; in the
root of valerian, fweet {melling rufh, and an-
gelica; 1n the cortex of the cafcarilla tree ; in
the liber of the cinnamon tree ; in the epider-
mis of the caflia tree:; in the wood of {affa-
fras and yellow faunders ; in the whole fruit or
berries of the juniper tree and laurel ; in the
bark of the fruit of the lemon and orange
trees ; in the pellicle of the bitter almond ; in
the feeds of anifeed, fennel, and caraways, &c.
&c.

The farina, flour or Farinaceous principle, 1s
obtained by grinding or bruifing the feeds of
cereals, and {eparating the fine part from the
hufks. It may alfo be procured from the root
of the potatoe plant, from yams, &c. from the
fruit of chefnut trees ; and by a particular pro-
cels, from the roots of acrid plants, as bryony,

c 3 cuckow
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tuckow pint, and pzony. This principle con-
fifts of vegetable gluten, ﬁarch and fweet mu-
cilage. See chemiftry.

In warm climates (and even from fome trees
in this country) the Gummy principle exudes
{pontaneoufly, in the form of tears, from the
bark of trees; as the gum Arabic from the
Egyptian {piny mumofa, (Mimgfa Nilotica Lin-
nei) the Senegal gum from various fpecies of
trees, near the river Senegal ; the cherry gum,
from the cherry-trees; and the gum tragacan-
tha, from the Afragalus Tragacantha. It is
alfo abundant in the leaves of the Malva ro-
tundifolia, or round leaved mallow ; and in the
feeds of quinces, &c. When the refinous nrin+
ciple, hereafter to be defcribed, 1s mixed with
the gummous, it 1s called the Gummi-refinous
principle, of which nature is the gum affa-feetida
which exudes from the Ferula affa-fatida ; gum
galbanum, from the Bubon galbanwm ; alfo am-
moniacum, {cammony, gomboge, euphorbium,
myrrh, bdellium, opoponax, farcocolla, and
ftorax, which exude from their refpedtive trees.

The antherze of almoft every plant abound
with the Ceraceous or waxy principle, and a
great quantity is obtained from the fruit of the
Myrica cerifera, Croton cebifera, and from lau-

rel berries.
The
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* The ftigmata of moft flowers continually fe-
crete the Melleous principle upon their furfaces;
and in fome plants, as the Fritellaria regia, &c.
it even colleéts into drops. Chemiftry de-
monftrates, that this principle confifts of fugar,
diffolved in mucilage ; and balfams are found
in the nectaria of fome plants containing grains
of cryftallized fugar.

If the roots, leaves, barks, &c. of feveral
plants be put into {pirit of wine, fuffered to
ftand a few days, and the fpirit then evaporated;
the Refinous principle is obtained. Sometimes it
exudes {pontaneoufly in the form of drops,
from the bark of trees; as the gum maftich,
anime, olibanum, benzoe, elemi, fandrach, gui-
acum, ladanum, tacamahacca, and fanguis dra-
conis, which are found adhering to the trunks
of their refpective trees.

If incifions be made in the trunk of balfa-
miferous vegetables, as the Copaifera officina-
lis, Amyris gileadenfis, Toluifera balfamum, Pi-
nus balfamea, &c. their {everal juices flow out ;
and not unfrequently fpontaneoufly. By che-
mical analyfis thefe balfams are found to con-
fift of a peculiar refin, diffolved in ethereal oil.

By {plitting the trunk of the camphor trees,
Laurus camphora and fimatrenfis, which grow in
China, Japan, the ifles of Borneo, Sumatra,

c 4 Ceylon,
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Ceylon, &c. very large and pure tears of Cam-
phor are found between the barks, which are
the moft pure; but that in the thops is ob-
tamned from every part of the tree, by put-
ting the branches, &c. into an iron alembic
with water, covered over with a capital con-
taining ropes of rice ftraw, and thus expofed
to heat. The camphor in this manner is {ub-
limated in greyifh grains, and thefe again unite
into larger pieces. This Principle (which, in
fome of its properties, is nearly allied to vo-
latile oils, but widely different from them in
others, as 1s explained in chemiftry) 1s alfo
obtained in a fmall quantity from the roots of
the cinnamon tree, zedoary, thyme, rofemary,
fage, and many other labiated plants, either by
decodtion, or by diftillation ; from the fruit
of the Amomum repens, called cardamoms ;
from the leaves of the rofemary plant, Mala-
leuca leucadendra, pepermint, marjoram, thyme,
anemone, and fennel.

The Saccharine principle 1s deteted by the
tafte in many vegetables, efpecially in dates,
figs, filiquae dulces, caffia in the pod, rai-
fins, apples, quinces, plums, cherries, mul-
berries, currants, &c. but the plant in which
it exifts in the greateft quantity, and from
which it is obtained for economical pur-

pofes,
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pofes, is the Arundo faccharifera, or fugar cane,
which is bruifed between iron cylinders in the
Weft and Eaft Indies, where it is cultivated ;
the juice, called Melafles, is then exprefled,
and by feveral operations made into fugar.
The trunks of the Aecer faccharifera and Frax-
inus ornus alfo afford this principle very large-
ly ; as is evident from the quantity of manna,
which fpontaneoufly flows every feafon from
their barks. It may likewife be obtained from
carrots, parfnips, the roots of dandelion, ferns,
hiquorice, &c.

If deep incifions be made in the leaves of
the Aloe focotorina, or aloe plant, the Bitter
principle flows profufely from the incifion,
which infpiffated by the fun, forms the aloes
of the fhops. It predominates in wormwood,
quaflia, gentian, colombo, fimarouba bark, and
the bitter apple.

If the leaves of the Saponaria officinalis, or
foap-wort, be dried and powdered, it wafhes
greafy {pots out of linen with water, and froths
like foap. This Saponaceous principle is alfo
found in the nuclei of the Sapindus, the roots
of the Cichorium, Scorzonera, Tragopogon, Bar-
dana, China nodofa, Sarfaparilla, Scabiofa fuccifa,
Carex arenaria, Ononis arvenfis, and Ajftragalus
exfcapus,

If
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If the pericarpium of the Papaver fomnife-
rum be wounded, a juice flows from the inci-
fion, is infpiffated by the heat of the fun
(which in Turkey, where the plant is culti-
vated, 1s very powerful), and, when the poppy
ceafes to afford any more, is colleéted by the
Turks for fale. This Narcotic principle is called
Opium 1n the poppy, and only refides in the
feed veflel. That obtained in this country
would appear to be as powerful as the opium
imported from abroad, and may, by cultiva<
tion, be collected in confiderable quantities.
I wounded feveral poppies, laft year, with the
point of a needle, and each afforded a grain
and a half, many three grains. If thefe punc-
tures or incifions were made in twenty diffe-
rent places of the fame poppy, half a drachm
would be collected ; and as an acre of ground
will produce many thoufand poppies, the quan-
tity would be very confiderable. The leaves
of the Tobacco plant, Hemlock, Lauro-cerafus,
&c. afford a fimilar principle; and thofe of
the Stramonium, Hyofciamus, Belladonna, and
Lattucay the feeds of Coryander; and the ftig-
mata of the Crocus alfo contain it in a lefs de-
gl'EE¢ '

If the leaft portion of the Arum feguinum, or

dumb cane, be put on the tongue, the perfon
will
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will experience the moft dreadful fenfations
on the part for feveral days after, fo powerful
is its Aerid principle. The Arum maculatum, ox
Cuckow pint, Cochlearia armoracia, or horfe
radith, impart the fame fenfation, but far lefs
powerfully. It refides alfo in the root of the
Scilla maritima, or {quill, Helleborus niger, and
Peratrum album s in the fruit of the Momordica
elaterium 3 in the feed of the Sinapis and Pipers;
in the pericarpium and feeds of the Capficum
annuum § and, laftly, in every part of the Cicuta
wirgfa, Aconitum napellus and camarum, all the
Euphorbia or {purges, Ranunculi or butter cups,
Anemones and Clematides.

The Aftringent principle (which chemiftry de-
monftrates to confift of the gallic acid, and the
gummous principle) is found in a vaft variety
of vegetables, but more particularly in the galls
of the Qak, the mfpiffated juice of the Mimofa
catechu, called terra japonica, the bark of the
fruit of the Pomegranate and Walnut, the cor-
tex of the Cinchona officinalis, called Peruvian
bark, that alfo of the Quercus cerriz and robur,
Betula alba, Afeulus hippocaflanus, Ulnus cam-
pefiris, Salix caprea, fragilis and pentandria,
Fraxinus excelfior, &c. &c. It refides likewife
in the wood of the Cafalpina brafilienfis and
Heematoxylon campechiana ; the roat of the Tor-

mentilla
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mentilla erecta ; the leaves of the Thea bokea,
Betula alnus, and Arbutus wva urfi; and in the
petals of the Rofa centiflora, gallica, canina, and
Punica granatum.

All vegetables afford the Colouring principle;
it therefore muft be very various. The art of
dying depends upon the knowledge of this prin-
ciple. If the ftalk of the Indigofera tincloria, or
indigo plant, be macerated in water, it affords,
by precipitating the feeculum, a beautiful blue
colour, called Indigo. It may alfo be obtained
from the lfatis tinéloria, or common woad, Li-
chen roceella and parellus, and the Croton tine-
torius. 1In the root of the Rubia tinétorum, or
madder, Anchufa tinftoria, or alkaneti and in
the wood of the Fernambucus or Cefalpina vefi-
caria, this principle is red. Laftly, the Car-
thamus tinctorius, Crocus fativus, Serratula tinc-
toria, Amomum curcuma, Refeda luteola, Trigo-
nella fanum grecum, Genifla tinctoria, and Bixa
arenella, afford in the fame manner, a yellow
feeculum.

Chemiftry, to which we are indebted for all
our knowledge of the principles of plants, has
of late made many curious and valuable acqui-
fitions in regard to the nature of the Aeid prin-
ciple, which, 1t has taught us, 1s various. From
the vegetable kingdom are obtained the citric,

malic,



AND ECONOMY OF PLANTS. 29

malic, oxalic, tartaric, gallic, and benzoic acids.
The citric acid is obtained from the fruit of
the Citrus medica and aurantium, Limonia aci-
diffima, Berberis vulgaris, Punica granatum, Ru-
bus ideus, Ribes rubra and groffularia, Pinus ce-
rafus, and Vaccinum myrtillus, The malic re-
fides in the fruit of the Pyrus malus and cydo-
nia, Fragaria vefca, Rubus chamemorus, Vacci-
nium myrtillus, and Sambucus nigra. The oxa-
lic, in the leaves of the Ouxalis acetocella and
corniculata, Geranium robertianum and aceto-
Jum ; in the root of the Rhwum rhabarbarum,
Bryonia alba, and Helleborus niger 5 the Bole-
tus fuberofus alfo exudes an acidulous humour,
which, infpiffated by the rays of the {un, goes
into very pure cryftallized oxalic acid. The
tartaric is found in the fruit of the Tumarindus
gallica, and in the root of the Rumex aceto/a,
and others. The gallic acid is detected in all
aftringent plants, combined with the gummous
principle. Laftly, the benzoic acid is ob-
tained from gum benzoe and balfam of Peru,
and lies concealed in the balfam of Tolu and
in Storax.

The Alcaline principle of vegetables is of
three kinds, namely, ammoniac, {foda, and pot-
ath. The former refides in ethereal oils, and
moft nafturcine plants ; for it 1s obtained dur-

ing
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ing diftillation by the addition of the car-
bonate of potath or fixed alkali. Soda is pre-
fent in the afthes of all maritime plants; and
Potafh is obtained from the afhes of plants not
maritime.

The Neutral falts from the vegetable king-
dom, are various. The Hyofciamus, Borago,
Nicotiana, Helianthus annuus, Mefembryanthe-
mum cryflallinum, Millefolium, and Fumaria, af-
ford nitrate of potath . The Tamarindus gal-
lica, the fulphat of foda®. The muriate of fo-
dac is obtained from the Salicornea herbacea,
from the leaves of the American tree called
Cerciba, which abounds fo much with it, that
one leaf 1s fufficient to falt a fallad. There are
alfo plants of this nature growing in the Pro-
vince of Jago, which 1s far diftant from the
fea ; and what 1s wonderful, not a particle of
{alt can be obtained from the foil, in which
they grow. The cinders of many vegetables
afford the fulphat of potath ©.

The Rheum rhabarbarum conceals the Me-
diate faline principle, for fulphat ¢ and oxylat of
lime are obtained from it; and the Zea-mays,

2 Nitre. b Glaubers falt, or Sal Mirabile,
¢ Culinary or Sea falt. 4 Vitriolated Tartar.
¢ Gypium,

or
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or Indian corn, affords muriate, and nitrite of
magnefia.

Laftly, the Ewtractive principle is given out
by all plants, which, with the ligneous princi-
ple, 1s as yet not fufficiently known in che-
miftry.

THE EXTERNAL QUALITIES OF
PLANTS.

To this head principally are referred the co-
lour, tafte, {mell, confiftence, and magnitude.

The corour of plants feems to depend
upon the colouring principle, the quantity of
vital air, and light ; and is proper to various
parts of the fame plant : thus if the exhalation
of plants be prevented, and the light intercept-
ed, the green colour of the plant is changed
into a white.

The TAsTE depends upon the different prin-
ciples which conftitute the humours of the
plant, and is different not only in different
plants, but in different parts of the fame plant.

The smEeLL alfo is of different natures, ac-
cording to the part ; and depends upon the vo-
latile principle exhaling from the plant.

The consisTENCE of plants is various, as
downy, membranous, carneous, arid, &c, which

are
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are perceptible to the touch. Young plants
are moftly mucilaginous, but as they grow,
become hard ; yet many flourith in continual
foftnefs, as the Tremella, and fome are fo hard
as to fink in water, as the Iron wood, which
grows 1n the ifland of Ceylon.

When the fimple fibres of a plant are ag-
grandized, as far as the nature and arrange-
ment of 1ts elements will admit, the fibre ceafes
to receive the nourifhment deftined for its in-
creafe ; and the alimentary principles only re-
place what 1s diffipated by the tran{piration
and fecretions of the plant : every plant, there-
fore, has a prefcribed INCREASE or meafure-
ment. The Ficus indica, by reafon of the ra-
mifications {ent off, and concreted with the pri-
mitive trunk, infenfibly acquires a confidera-
ble thicknefs, whofe diametric {eétion is twen-
ty, or even thirty cubic feet. Laftly, there are
accounts given of fome plants, fcarcely vifible
to the naked eye; and of trees, fo large as to
afford by their branches covering for two hun-
dred men.

THE
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THE NATIVE PLACE OR SITUATION
OF PLANTS.

Plants from their fituation have been divided
into terrene, fubterranean, aquatic, parafitic,
indigenous, and exotic.

The whole furface of the earth, the bottom
of the fea, and even {ubterranean paflages, are
furnifthed with plants.

THE USE OF PLANTS.

It 15 not intended to enter fully into the ufes
of the vegetable kingdom, as it would far ex-
ceed the limits of the prefent publication, be-
ing alone {ufficient to form a volume ; it fhall
therefore be confidered under three general
heads, namely, Diet, Economy, and Medicine.

The vegetables which afford diet to man
and beafts are numerous ; indeed it would ap-
pear that every plant was intended to afford a
nourithment, either to man, beaft, or infect ;
for where 1s the plant by which the one or the
other 1s not nourithed ? Thus, cereal, olerace-
ous, leguminous plants and fruits are colleéted
for man, and by his induftry converted into
wholefome food and pleafant drinks. Thus,

D cattle



'34 OBSERVATIONS ON THE STRUCTURE

cattle feed upon grafs; birds eat with impu-
nity, feeds, &c. which are deleterious to man ;
and thus alfo infeéts devour that which is re-
fufed by the former.

The fubftances afforded by the vegetable
Kingdom, for Economical purpofes, are various.
To hemp, flax, cotton, &c. we are indebted
for clothing; and the Americans, and other
lately difcovered nations, make cloth as fine
as filk, by merely beating out and preparing
the bark of the Phormix tenax and Morus pa-
pyriferus.  To the oak-tree we are indebted
for our fhips, by which we are enabled to crofs
the ocean, and collet riches from every quar-
ter of the globe : and in many places, even in
the prefent day, perfeét houfes are built of
wood alone. Many nations have no fire but
that which is made of wood, or foft plants, as
turfs, &c. = And laftly, the wooden utenfils in
ufe in this, and every other country, are nu-
merous.

Mankind have by experiments become ac-
quainted with the medicinal properties of the
far oreater part of the vegetable kingdom,
and have feledted a confiderable number of the
moft efficacious, which, by experience, are
found to cure particular difeafes.

CHAP.
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CiH A Pl

Of the natural Funélions of Plants; namely, Ab-

~ forption of Nutriment— Nutrition—Growth or
Increafe—Secretion of the humours, and tran-
fpiration of Plants. |

THE NATURAL FUNCTIONS OF
PLANTS.

VEGETABLES have a very great analogy
to animals, in regard to the functions by which
they are nourithed and increafed, and which,
on that account, are called NATurAL. Under
the head of natural funéions, therefore, are
confidered the abforption of nutriment, the
nutrition, growth or increafe, {fecretion of the
humours, and the tranfpiration of plants.

D 2 THE



36 OBSERVATIONS ON THE STRUCTURE

THE ABSORPTION OF NUTRIMENT.

The ofcula of the abforbent veflels, on the
furface of the plant, take up a nutritious juice,
and convey it to the different parts.

The furface of a plant has two fets of ab-
forbents, which conftitute the ABSORBENT
oRGAN of vegetables; the ofcula of the radi-
cles of the roots, and thofe on the furface of
the leaves.

The 700z imbibes the nutritious juices from
the earth, by means of its abforbent ofcula,
as long as it remains tender ; but as foon as it
becomes ligneous, it emits radicles on every
fide, which continue the abforption, and con-
vey it, firft to the root, and then to the whole
plant. Thus, if a plant, or tree, be tran{-
planted, it fucceeds with greater certainty, the
more abforbent radicles are preferved with the
root.

The Leaves abforb humours from the air, in
the fame manner, as the radicles do from the
earth, and convey them to the other parts of
the plant, as will be fufficiently obvious frﬂm
the following obfervations.

Plants which grow tabid by the heat of the

day, revive in the night-time by the dew,
which
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which cannot be attracted by any other organ
than the leaves.

Leaves lying in the water, or on its furface,
preferve their greennefs ; but immediately be-

come yellow, if {pread over with oil or var- ~ -

“nith, by which the abforbent veflels on the leaf
are obftructed.

. The whole plant is enervated, if deprived of

its leaves,

Laftly, the Cadi and Seda, although they
have very fmall roots in proportion to their
fize, and grow on the drieft hills, are very
fucculent. ; :

The Leaves of plants, efpecially their infe-
rior {urfaces, are furnithed with innumerable
villi ; thefe villi are their abforbing veflels.

By means of the abforbent {yftem, the wa-
ter is diftributed to every part of the plant,
and conftitutes its principal aliment ; deprived
of this univerfal fluid, the plant droops and
dies, but by its influence is not only nourifh-
ed, and the veflels of the whole fabric dilated,
but it contributes greatly to irritate the lan-
guifhing fibres; and thus to augment the vital
power of the veflels. By means of this {yftem
of veffels, the atmofpheric air, which is effen-
tial to vegetation, 1s alfo abforbed ; for plants
in vacuo cannot be evolved from the feed, nor

D 3 can
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can théy afterwards vegetate. This moft pro=
bably is the reafon why feeds buried very deep
in the earth, do not vegetate, but die.

It appears from the following obfervations
that the two airs, of which our atmofphere is
compounded, are abfolutely neceffary to the
nourifhment of vegetables; I mean the vital
air or oxygen, and the mephitic air or azot.

Plants placed in wital air grow larger, be-=
come more powerful, and are greener than in
atmofpheric. If the feeds of the Phafeolus, Pi-
Sum, or Lepidium be pit into filicious earth, and
{prinkled with water mixed with a {fmall por-
tion of the oxygenated muriatic acid (for in
no acid does oxygen {o abound and fo laxly
adhere), they germinate much fooner than if
fprinkled with pure water : but if {eeds be im-
merfed in diluted muriatic acid, they become
black and rugous, and never germinate.

In no kind of air, deprived of oxygen, do
plants vegetate; for if they be placed in azotic
or mephitic air, carbonic or fixed air, hydro-
gen or inflammable air, they become flaccid
by the heat of the {fun, and gradually die away.
In nitrous air plants become inaive in a few
hours. From this it would appear, that the
portion of vital air imparts a natural ftimulus,
‘which is highly neceflary to excite the fibres,

and
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and fuftain the vital firength of the vefiels of
plants. Laftly, vital air, with the peculiar
acidifiable bafes, generates the various acids
which are found in plants.

The vegetable gluten of the fibres confifts
of carbon, chemically combined with azot, as
is explained in Chemiftry : hence it follows that
the azotic air is abforbed by the plant; and
thus it is that plants increafe fo rapidly in ce-
meteries, and other places where animals and
vegetables putrefy in large quantities on the
ground.

Carbonic air diffolved in water, is alfo abfo-
lutely neceflary to the vegetation of the plant,
in order to obtain their carbonic principle,
which is a conftituent part of the fibres, o1l,
mucilage, and other vegetable principles.

Plants appear to cbtain their ealoric, or mat-
ter of heat, from the furrounding atmofpheric
air; thus the fhades of trees are fo cool; and
hence nothing is more healthy for almoft all
plants than tepid fhowers, by which they ob-
tain water together with this principle. Laftly,
feeds do not vegetate in the cold, and many
plants die in 1t.

Light alfo contributes to the life of plants ;
for thofe which vegetate in atmofpheric air
deprived of its light, as in the night and dark

y D 4 places,
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places, become pale and weak ; but in the day-
light, ftrong and coloured. Thus the Lauca
endivia, tied up by the gardener, grows white
internally and green externally; the A/fparagus
officinalis covered with argillaceous earth be-
comes tender and white, and increafes flowly;
but 1if not covered, {oon branches out, becomes
firm and faturated with a green colour. The
rays of light appear, likewife, to contribute to
ftimulate plants to exhale their {uperfluous vi-
tal air, and the matter of light itfelf enters into
the compofition of plants with the various ga/fes
or vapours they abforb from the air.

From thefe obfervations, 1t will appear, that
water and air form the principal nourithment
of plants, and that their different modifications
and refpective actions on the irritable fibre,
are advantageous or deftructive to vegetable
life.

THE NUTRITION OF PLANTS.

The nutrition of plants is one of the principal
actions of the vegetable economy, and is de-
fined, that operation, by means of which the
abforbed fubftance is converted or aflimilated
into alimentary matter.

The nourifhment of animals is found to

be compofed of principles analogous to thofe
“’hiﬁh
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which enter into the nourithment of vegetables.
It is true, the alimentary matter is lefs attenuated
and lefs divided, when it enters into the interior
of the former, than when into that of the latter.
The animal by peculiar powers decompofes all
the nutritive fubftances in the prime wie, or
ftomach and inteftines, into their elementary
parts, which chemically unite and form proper
alible fubftances to be abforbed by the patulent
ofcula. Nature performs the fame operations in
the earth, to fupply vegetables ; for by the pu-~
trefaction of the various inorganic {ubftances,
their elementary principles are difengaged and
attracted by the mouths of the abforbent ra-
dicles. Thus, vegetables, like animals, are nou-
rifhed by a fimilar fet of veflels, which in the
former are fituated externally, but in the latter
are placed internally in the inteftines.

The organs of nutrition of vegetables (like
thofe of the circulation in animals) are the
moft aétive powers that nature has beftowed
upon them; for by their aétions the aliment is
converted into a peculiar fluid (totally different
in its nature from what it was before its abforp-
tion) called the fap, which, in confequence of
this adtion, becomes endowed with the vital
principle. This animated alimentary matter,
univerfally diftributed, ferves for the nutrition,

develope=
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developement, and reproduction of vegetable
fubftances, in which refpeét it is perfeétly
fimilar to the blood of animals. It ferves for
nutrition, by its intimate penetration into every
part of the plant, and for its developement by
its {oftening the parts, and rendering them duc-
tile enough to admit of extenfion and increafe.

The manner in which the different parts of
plants receive the nutritious juice, has never as
yet been fatisfactorily demonftrated. The fol-
lowing experiments, it is prefumed, may tend
to throw fome light upon the fubject.

If a very fucculent plant, as the Sempervivum
tectorum, or common houfe-leek, the Sedum te-
lephium or acre, when they begin to emit flori-
gerous peduncles, be placed in a warm and
perfeétly dry place, after cutting the root; then
not only the peduncles are obferved increafing,
but the flowers alfo gradually unfold, and very
often bear fruit. In the mean time, the 1nfe-
rior leaves gradually die away, and then the
fuperior, until they are all deprived of their
nutritious juice, and nothing remains but the
epidermis and a few parenchymatous veflels.

The fame phenomena are obferved in the
drying of plants (when uninjured) to be put
into an herbarium.

Secondly, the inferior leaves of plants left in

| their
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their native foil become arid when the flowers
blow, and all the leaves gradually dry and fall,
as foon as the fruit is quite ripe.

Thirdly, fucculent plants in very dry places,
and in very warm countries upon a defeét of
rain, appear to live in the fummer months upon
the nutritious juice of the leaves alone. The
bulbs alfo of bulbous plants feem to prepare a
nutritious juice for the ftem, leaves, and flow-
ers; for as foon as thefe parts are evolved, the
bulbs wafte away.

Fourthly, plants without leaves, as the Ca&
and Cufeuta, confift of a carneous fubftance, fi-
milar to the parenchyma of leaves, which would
appear to be their nourithment; for the juice in
this, as 1t were, flethy fubftance is-elaborated to
fupply the parts of frudtification of the plant.

From thefe obfervations, it is evident, that
chyme is carried through the abforbent ofcula
into the fuccous veflels, of which they are a
continuation ; and by the pneumato-chymife-
rous veflels into the parenchyma of the leaves ;
there to be changed into a nutritious juice by
the vital principle: and thus prepared, to be
carried to all the other parts of the fructifica-
tion, through their proper veflels, and inferted
by the fame power into all the fibres, or to
ferve for the various fecretions.

In this mode then, all the parts of a plant

arc
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are nourifhed, the veflels elongated, and the
whole plant increafed ; and thus nutrition ap-
pears to be, the continued power of the For-
mative nifus*, by which the plant was generat-
ed from the fﬁﬂd, and by which it is increafed
and preferved by nutrition until it perifh.

The leaves of plants being thus fupplied
-with parenehyma, which is the receptacle for
the nutritious juice, may with propriety be con-
fidered as analogous to the adipofe paniculus of
animal bodies. |

When the fruit of plants is ripe, nutrition
and increafe ceafe, and the veflels gradually
become ligneous and impervious.

THE GROWTH OR INCREASE
OF PLANTS.

Many ingenious theories have been invented
with a view to explain the myftery of the
growth of organic bodies. When it is once
well underftood how a fimple fibre increafes
and extends itfelf, it will be comprehended how
a grain becomes a tree, and an egg produces
an animal,

Experiments may be made t{} difcover the
laws, which organic bodies obferve in their

* See Profeflor Blumenbach's Treatife on Generation,
tranflated from the German by Dr, Crichﬁlﬂm
oy W growth

= -
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growth or increafe; anexa {cale maybeformed
of their refpeétive extenfions; obfervations may
be made on the interior ftruéture of fuch bo-
dies, and on the manner in which the organs
{eparate and diftribute their refpective juices ;
and the action of the veflels and the motion of
the humours may be reduced to calculation.
All this knowledge, though precious, does not
fuffice to diffipate the darknefs which involves
the mechanifm of increafe, by which is under-
frood, when applied to vegetables, the evolu-
tion of parts which conftitute the plant; forif
the feed be obferved in the microfcope, it will
appear that it has in-miniature all the parts ef-
fential to form the future tree.

. In order, therefore, to render this part of the
phyfiology of vegetables as clear as its nature
will admut, it 1s neceflary to examine the for-
mation of the feed ; to demonfirate the ufes of
its different parts; and to accompany it from
the time it begins to vegetate, unul it arrive
at a ftate of maturlt)r

The feed 1s compofed of two Fﬂ?ﬁm’z:rf parts
namely, the cotyledon and corcule. :

The Cotyledon is-that farinaceous mafs, for
the moft part-feparable into two lobes.

The Corcule is a fufiform body immerfed in
the vertex of the cotyledon. It may with pro-

priety

ro
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priety (as will hereafter be explained) be confi-
dered as the true embryo of the plant, and
confifts of two parts, the plumule, bud or
gem, and the roftel ; the firft immerfed in the
cotyledon, the other projecting from it, as is
explained in the anatomy of the feed, page 10.

If the feed of the Phafeolus be put into wa-
ter, after a thort time it begins to fwell, and
becomes turgid, on account of the water ab-
forbed through the pores of the cuticle of the
{eed, which by the afliftance of the vital power
diffolves the farinaceous matter in the cotyle-
don. The cuticle of the feed, incapable of
further diftenfion, i1s then ruptured, and the
corcule unfolds itfelf into the roftel and plu-
mule. ‘The roftel, which contains the rudi-
ments of the root and its ramifications, {foon
pierces the earth, and is gradually prolonged
into the root; and the plumule (which con-
tains the rudiment of the future ftem, branches,
leaves, flowers, &c.) advances flowly, and at
length afcends through the earth.

As this little plant, as foon as it is evolved
from the feed, wants organs and ftrength, by
which it may attract its nourithment, nature
has placed a farinaceous matter in the cotyle-
don of the very feed, which is diffolved by the

abforbed fluid into a nutritious mucilage, and
carried
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carried by the vefiels of the cotyledon to the
corcule of the plant for its firft nourifhment.
Thus, if a feed bhave no farina, or if what it has
be corrupted, it never becomes a plant,

When the farinaceous mucilage 1s con-
fumed, the cotyledons are changed into femi-
nal leaves ; conveying the nutritious juice to
the new plant, until it has, at length, acquired
fufficient ftrength to gather aliment from the
earth by i1ts own proper radicles; then, and
not before, the feminal leaves, like the placenta
in animals, are no longer neceflary, and having
exhaufted their nutritious juice, they become
dry and fall off.

The analogy between the animal and vege-
table, in this refpet, is better illuftrated in the
tender almond, which enclofes a ropy fub-
ftance, very fimilar to the yellow of the egg,
covered over with a veficle ; which veficle is
lubricated with a tranfparent liquor, fimilar to
the white. Thofe who are acquainted with
the formation of the ovula of animals, will im-
mediately perceive this wonderful fimilitude,

- When, by a certain ftimulus to the latent
vital principle, vegetation commences, the vef-

{els may be {een ramifying on the interior of
the lobes *,

# I have in contemplation the publication of fome very

beautiful
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It is a very fingular phenomenon, and as yet
has never been explained, that the feed, placed
in whatever direction in the earth, always turns
itfelf fo, that the roftel, which forms the root,
branches and radicles, grows downwards, and
the plumule, which is to form the trunk, &c.
proceeds upwards ¥, '

Thus 1t appears that the fame evolution
which conduéts an animal to that ftate of per-
fection which is proper to it, accompanies a
vegetable ; which, like the animal, may alfo be
detected in miniature in the feed or bud +-.

Having thus demonftrated the evolution of
the feed, the growth of the root thall next be
confidered, and then that of the ftem.

beautiful drawings from plants, illuftrative of the various
changes the feed undergoes before it arrives at a ftate of ma-
turity, and exhibiting the different coverings, veflels, &c.
&c. of vegetables.

# It is from this, and other very furprifing phenomena
hercafter to be mentioned, that feveral authors have offered
many ingenious fpeculations on the perceptivity of vege-
tables.

+ The flowers of the Pear tree in bloom in the {pring are.
vifible the preceding year. The fagacity of fome obfervers
has pierced this cloud, and furprifed nature occupied in pre-
paring her future produétions, Some have gone ftill further
in their refearches, and have found in the bulbous roots of
plants the rudiments of the future vegetable,

The
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The root at firft advances more rapidly than
the ftem ; for an oak plant a foot and a half
high has a root four feet in length. If the
principal root be mutilated, the plant emits ra-
dicles in every direction ; which always grow
fafter than if the root had remained perfect.
The radicles at firft do not receive any confi-
derable increafe ; but foon after augment into
a body almoft equal to the principal root, and
then protrude new lateral radicles.

The roots are prolonged at the extreme
apex, as will appear, if any root be coloured
with varnifh in different places; and it is well
known, that the radicles always fhoot out in
that part where the earth is moft humid, fo
that walls are frequently overturned by the
power of the roots penetrating towards moift
places.

The trunk of vegetables 1s expanded
throughout its whole length, and not, like the
root, at the apex only ; for if the tender ftem
of a plant, at the beginning of {pring, be co-
loured over with varnifh, and marked in dif-
ferent places, the marks will, after a few
months, be obferved to have receded.

In annual plants the expanfion of the ftem
in length continues until the explication of the

E ~ flowers:
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flowers ; then the fibres of the ftalk begin to
be indurated, and at length gradually become
dry.

In perennial plants the increafe of the ftem
continues until the leaves fall in Autumn,
whilft a gem or bud arifes in the apex, in
which the rudiment of the new ftem during
winter increafes flowly until the following
{pring ; when, cafting off its winter involucra,
it continues the increafe of the ftem in the
fame way-as the inferior part increafed during
the former years: for in that place where a
bud is feated, a tumour extends, which is fo
continued with the new ftem as fcarcely to
leave any veftige. |

The increafe of the ftem in breadth does
not arife from the dilatation of the ligneous
{trata, but from the generation of new f{trata,
whiich are annually depofited by the vefiels of
the bark.  This 1s fully illuftrated by the fol-
lowing ELpEl‘lI‘L’lE]‘HS

If the ring of the bark be torn from the
trunk of a tree, and the ligneous cylinder of
the naked part be perfeétly furreunded with a
leaf of tin, and the whole (after having replaced
the cut-out ring of the bark) be covered with
the tree plafter; then, upon cutting the tree

fome
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fome years after, it will appear that the ligne-
ous cylinder covered with tin has received no
increafe, and that the tin inferted between the
ligneous cylinder and the new ligneous ftrata
is complete. Thefe ligneous ftrata appear to
be generated from the cortex ; for if metallic
threads be inferted obliquely into the cortex,
they are after fome years found in the wood
itfelf, and not in the cortex.

Obfervation teaches, that the trunk of trces
receives two ligneous ftrata annually ; but the
thicknefs of thefe firata is not every year the
fame ; for it is greateft when the tree is of a
middle age, and the warmer the fummer, the
more flender the bark.

The bark would appear to be protruded by
the vital power of the veffels placed in the
wood.

The generation of branches appears to be
from the corona, or plexus of veflels fituated
between the wood and medulla, from whence
they proceed. A germ or bud produces a new
branch, fo that it may be faid to give birth to
a new plant, which was fthut up and laid con-
cealed in that bud; for the branch contains
every part eflentially neceffary to form a new
plant, as is evident from cutting off a branch,

E 2 and
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and planting it, by which a perfet tree is
produced.

The veffels principally protrude where there
is the leaft refiftance in the bark, as in the ax-
illa of the leaves, nodes, and joints; the fame
1s obferved of the branches of the root, and
explains : |

Why the propagation of plants does not fuc-
ceed by the {lip or branch, unlefs a node,
joint, or germ, remain in them.

Why, if a branch of a tree (as yet adhering
to 1t) be plaftered round with earth or
humid dung, there proceeds from it a
root into the earth or dung.

Why the antients falfely attributed the ge-
neration of boughs to the medulla of the
tree ; for in trees deftitute of pith, we fee
that no branches are produced.

The generation of leaves originates from the
vefiels of the bark only; for, the bark being
feparated from the wood, no conneétion of the
leaves with the wood can be obferved ; and the
bark alone, 1f put into water, produces leaves.

In the generation of flowers, the exterior
bark, or epidermis, appears to proceed into the
calyx, the alburnum into the corolla, and the
feries of veflels into the neéarium, ftamina,
and piftils,

THE
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THE SECRETION OF THE FLUIDS.

The fimilitude between the animal and the
vegetable kingdom is marked by many ftriking
characters, of which the {eparation of the dif-
ferent humours is one ; they being all fecreted
from the common mafs called the fap, as the
animal fecretions are from the blood,

During the motion of the fluids in the plant,
the nutritious part is, by the formative power
of the vis witalis, applied to all the {olid parts
of the plant ; another part is depofited, by pe-
culiar fecretory veflels, in particular receptacles,
or on particular parts; and the ufelefs or fu-
perfluous part is tran{pired through the leaves,
or perhaps eliminated through the roots *,
Thus the ethereal oil of the Citrus aurantium
1s fecreted only into the veficles of the bark of
the fruit. In the Laurus cinnamomum it is fe-
creted in the liber of the trunk, it being the
only aromatic part of the whole plant. Thus,

* Humbold affures us, that vegetables fecrete impurities
or faces through the extremities of their roots during the
night, and thus derives the effeét of fallowing, and the har-
mony which exifts among plants. ¢ Sic laditur,” fays he,
“ avena a ferratula arvenfi, triticum ab erigero acri, linum
* ab euphorbia peplo et fcabiofa arventi, &c,”

E 3 the
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the unguinous oil of the almond is fecreted in
no other part of the tree; the fame thould be
obferved of all the refins, mucilages, faccha-
rine, and other humours of plants, they being
all fecreted from the fap’by peculiar veffels.

As thefe different fluids cannot be detected
in the ground, nor in the atmofphere, nor in
the fap of the plant, it is evident they are ge-
nerated by a peculiar power in the fecretory
veflels. By the fpecific ofcillation of thefe
veflels, the vegetable chyme feems to be de-
compofed into their elements, and thefe, at
length, forming new unions, compofed into
new principles.

THE TRANSPIRATION OF PLANTS.

Plants emit from the furface of their leaves
an exhalation, in the form of vapour, which is
called the tranfpiration of plants, The truth
of this fat is proved by their diminifhed
weight in the day; and by placing a glafs bell
over fome mowed grafs in a field ; in two mi-
nutes, although the {eafon be very warm and
dry, the internal furface of the glafs will be co-
vered with a great number of aqueous drops.

That tranfpiration 1s chiefly carried on by
the leaves, would appear from feveral experi-

ments
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ments hereafter to be mentioned ; indeed it 1s
evident from their firucture being fo very po-
rous, and from trees deftitute of leaves fuffer-
ing no diminution of weight: whereas thofe
trees which are furnithed with leaves, are very
confiderably diminifhed in weight through the
day. ,- SEl

It has been very fatisfactorily proved by fe-
veral writers, that the leaves are the principal
organs of perfpiration: by fome they have-
been confidered alfo as the powers which ele-
vate the fap; but the prodigious force of the
fecretion of the weeping vine would feem to
demontftrate that the leaves are not the fole
powers which nature has here {et to work ; and
injections confirm this idea; for the coloured
fluid elevates itfelf very high in branches de-
prived of leaves, and in a very cold feafon.

The perfpiration of a plant by day exceeds
that by night ; and when a dew falls, 1t almoft
wholly ceafes.

In the night time the leaves rather inhale
than tranfpire.

The quantity of perfpired water in the day,
is, in fome plants, very confiderable, as will
appear from the following experiment.’

In the month of July, commonly the warmeft
feafon of the year, a large fun-flower, three

E 4 feet
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feet and a half high, was purpofely planted
in a flower-pot when young. The pot was
covered with thin millen lead, leaving only
a fmall hole to preferve a communication
with the external air, and another by which
the plant might be occafionally fupplied with
water. Into the firft hole was inferted a
glafs tube nine inches long, and one fhorter,
into the hole by which the water was 1intro-
duced; and the latter was kept clofe ftopped
with a cock, except when there was occa-
fion to ufe it. The holes in the bottom of
the pot were alfo ftopped up with corks, and
all the crevices fhut with cement. Things
being thus prepared, the pot and plant were
weighed for fifteen feveral days ; after which
the plant was cut off clofe to the leaden plate,
and the ftump well covered with cement. By
weighing, 1t was:found that there perfpired
through the unglazed porous pot two ounces
every twelve hours; which being allowed for
in the daily weighing of the plant and pot, the
oreateft per{piration, in a warm day, was found
to be one pound fourteen ounces ; the middle
rate of perfpiration, one pound four ounces.
The perfpiration of a dry warm night, without
any fenfible dew, was about three ounces ; but

when there was any fenfible, though {mall,
dew,
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dew, the perfpiration was nothing ; and when
there was a great dew, or fome little rain in
the night, the plant and pot was mcrea.fed n
weight, two or three ounces.

Thus the quantity of water which plants in
a flowering ftate perfpire is very great. It is
known by experiment, that one leaf of a tree
within twenty-four hours perfpires ten grains,
fo that a tree which has 20,000 leaves perfpires
within a day one pound. The fingle ftem of
the Indian corn, Zea mays, perfpired in the
fame time feven ounces. A fingle plant of the
fea cabbage, Braffica oleracea, twenty-three
ounces, and that of the Heliwtropium, twenty-
four ounces. Hence an acre of a field (which
contains 30,240 fquare feet) in which plants
are fo difpofed, that each 'be a foot diftant
from one another, would {foon become a lake
of water (provided there were no provifions
for its abforption), allowing that every plant
perfpires eighteen ounces.

Plants cannot draw in this great quantity of
water from the fummer rain only, for in many
places it can be proved, that the rain is not in
fufficient quantity ; fo that it is evident, that
the rain which falls in the winter moiftens
the earth, and is retained until the fummer,
when, by means of the heat of the atmofphere,

it
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it is abforbed by myriads of radicles, and tran-
{pired by the plant. |

Having ‘thus eftablithed that the leaves of
vegetables are the principal organs of perfpira-
tion, 1f 11s propofed making fome obfervations
on the laws relative thereto.

The immediate action of the folar ra;ys,
greatly promotes tranfpiration; hence plants in
ripening thould be expnﬁ:d to the folar rays,
that they ma}r the {ooner rlp{*.n by tranfpira-
tion. .
In winter there 15 fcarcely any tranfpxra.tmn
nor in rainy weather, nor in humid air : but the
greateft degree of tranfpiration takes place in
warm dry weather, and efpec:ally when there
1s a dry wind.. 3 '

An healthy plant perfplrcs more than a
weak one, fo ‘that #/ey labour under an error,
who think: that by watering plants in fome
difeafes, they affift them; for it makes them
putrefy {ooner.

Excefs or defe of tranfpiration, is hurtful
to a plant ; it fhould in general be in propor-
tion to the aliment. ' =~

As, in tranfplanting of trees, fome branches
of the root are unavoidably mutilated, and
confequently the abforption of nutriment di-
minifhed ; it is neceffary that the boughs an-

{wering
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£ HA R TN

Of the Fital Funltions 5 namely, the vitality, rej-
piration, motion of the humours in the Veffels,
and the generation of heat of Plants.

THE VITALITY OF PLANTS.

LiFE may be faid to be that power in a liv-
ing plant, by which it exifts, and defends itfelf
from putrefaction ; hence the vitality of plants
1s of three kinds, namely, phyfical, phyfiologi-
cal, and chemical.

The irritability of the veffels, and other
parts, conftitutes the PHYSICAL VITALITY of
vegetables. This irritability 1s dependent upon
the vital principle, and produces in the vege-
table the fame efiential effeéts, as the heart in
the animal ; prefiding over, and governing, the
movement of the fap. In confequence of this
vitality the cuttings of plants remain, for a
long time after the motion of the humours has
ceafed, in a ftate to commence it again.

The
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The PHYSIOLOGICAL VITALITY, 15 that
power, by which the fibres of the veflels by
an innate principle move themfelves, and pro-
pel the contained fluids.

The CHEMICAL VITALITY confifts in the
power of defending the plant from putridity.
This power appears to be in confequence of
the fpecific attraction of the elements into cer-
tain conftituent principles, according to the
laws of vital affinity. It depends, however,
upon the adhering vital principle, and 1s com-
mon to all the folid and fluid parts of the
plant. During the prefence of this principle,
a piece of wood lives for ages; but in its ab-
{fence, the elements again become obedient to
the laws of vulgar chemical affinity, and en-
ter into new combinations, by which they go
into the products of putrefaction, or generate
putrid vapour.

The chemical vitality remains much longer
in plants than the phyfical, or phyfiological ; for,
even when the two laft are deftroyed, the che-
mical will remain perfeét for ages; as is evi-
dent in the oak, and other hard woods.

To the phyfiological vitality is referred; the
refpiration of plants, the motion of the hu-
mours, and the generation of heat.

THE
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THE RESPIRATION OF PLANTS.

That action by which plants infpiré and ex-
pire air, 1s termed the refpiration of plants.

As the leaves perform the greater part of
this fundtion, they are not improperly called
the lungs of plants.

The leaves continually infpire from the at-
mofphere, mephitic and carbonic air diffolved
in the dew, efpecially in the night time ; by
which the tranfpiration of the aqueous vapour
is diminifhed. Chemical analyfis demonfirates,
that not only the dew, but alfo the water in
the clouds, contains carbonic acid.

In the fame way as the leaves fuck in aerated
water from the atmofphere, fo alfo do the roots
from the ground.

Vegetables, in regard to expiration, differ very
much ; for the air which is expired varies not
only in different plants, but alfo in different
parts of the fame plant, and depends upon the
time of the day, the place, and a variety of
other circumftances. Thus the leaves, and all
the green parts of plants, expofed to the light
of the day, expire pure vital air ; in order to
afcertain which, a plant need only be put into

a glafs veflel, filled with water, and expofed to
the
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the rays of the fun. A number of air bladders
will foon be feen occupying the furface of the
leaves, which at length arife to the top of the
veflel ; this air being collected, affords -a free
and commodious refpirable element to animals,
and candles burn in it very brilliantly. If this
experiment be tried with the fame leaves, in a
dark place, or in a dark fhade, or by might ;
the air which is obtained, extinguifhes flame
and fuffocates animals, and, confequently, 1s
not vital air, but fixed air mixed with a little
mephitic or azotic air, as chemiftry explains.

The coloured parts of plants, as well as the
root, bark, wood, flowers, fruits, and {eeds, un-
der certain circumftances, (if even expofed to
the rays of the fun) expire only fixed air.

The Dicamnus albus, or Fraxinella ; moft of
the Fungi, but particularly the Agaricus cam-
peftris and androfacens, and many of the Byfi,
expire inflammable air ; for if they be fthut up
in a veflel containing vital air, it becomes {o
vitiated as to be lighted with a candle.

If plants be put into inflammable air, and
expofed to the rays of the {fun, they emit pure
vital air as long as they vegetate.

From what has been faid, it is evident, that
the matter of light of the rays of the fun, and
inflammable air, a& as fimu/i on plants ; and

draw
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draw from them, as it were, by chemical affi-
nity, pure vital air. Heat does not appear to
contribute any thing, for the evolution of vi-
tal air is more powerful in the cold, than in
heat.

All the parts of plants, from which no vital
air can efcape, and which abound with it, ex-
hibit a white and variegated colour : as Fungi,
the corolle of plants, immature apples, barks,
the bradtea of the Melampyrus nemorofus, the
Verrucarie, Lichen miniatus and parietinus, and
all green plants in an obfcure fituation, as Af-
paragus covered with earth, &c.

A dead or difeafed plant exhales nothing,
or only impure air; and it is wonderful that
fome healthy plants do the fame, although
expofed to the folar rays; as the llex aguifo-
lium, Prunus lauro-cerafus, Mimofa_fenfitiva, and
Acer folits variegatis.

By infpiration plants inhale their nutritious
vapours ; and by expiration, they appear to
free themfelves from thofe which are fuper-
fluous, left they be too much irritated by
them. Thefe two operations conftitute the
prunary ufe of the refpiration of vegetables.

THE
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THE MOTION OF THE FLUIDS IN
THE VESSELS.

Two theories have been applied to the mo-
tion of the fluids in vegetables ; the advocates
of the one maintaining, that the vegetable fap
had a circulation analogous to the blood of
animals ; while others affirmed, that it only
afcends in the day, and defcends again at
night. In order, however, to prove the former,
it would be neceffary to demonftrate in plants,
as 1n animals, a centre from which the circula-
tion begins, and to which it again returns;
but no fuch centre has ever been difcovered
by any naturalift.

As it has been proved that the roots and
leaves attract a nutritious juice, and communi-
cate it to the other parts of the plant; it is
evident, that it muft be carried upward and
downward; and from feveral experiments, it ap-
pears, as fatisfadtorily proved as its nature will
admit : that the humours, attratted by the
leaves, defcend at night, and thofe by the root,
afcend by day ; for the leaves by night inhale
dew, and feldom perfpire vapour, and vice
ver{a.

It does not appear improbable, although it

F 15
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is not proved by ocular demonftration (which
is_the only way to afcertain the fat), that a
plant is conftructed with fpecial veffels for the
afcending and defcending juices *. This idea
is to be confidered as purely conjectural; but
~may at fome future time be afcertained.
- The experiments which prove that the nu-
tritious juice, taken in by the abforbent veflels
of the radicles, afcends through the veflels mtu
the leaves and flowers, are, : '
The ereétion of flaccid plants, 1f water be
puured on the ground, or if the root
only be ‘put into water. .
The colonring of flowers by putting plants
into water 1mpregnated w1th a cnlnunng

pnnclple P

* Ifa 1:égi:lahle be not fupplied with thefe {pecial veflels
for the aftent and defcent of the fap, it muft be"pcffanﬁéd
in the fame veflels, which at one time muft therefore raife,
and at another deprefs it, What would, however, feem to
ftrengthen the opinion of its being thus moved, is, that na-
ture has made nu apparent provifion whereby the fap might
be prevented from defcending, in the very fame veflels
through which it afcends. In the veflels of animals, whofe
office it is to return a fluid, there is an apparatus called
vaLves, which effeétually prevent the contained fluid from

going back. Thefe valves are entirely wanting in the veffels
of vegetables,

Although
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Although the afcending fuccous veflels have
been {een conveying the coloured fluid, it has
never been carried fo far as to enable one to
detet whether the fluid was returned by the
fame or by fpecial veflels ; yet I am very much
inclined to favour the latter hypothefis.

That the veflels of plants are endowed with
vital power and irritability, and after the man-
ner of animal veflels alternately diminithed and
augmented in diameter, would appear,

1. From the afcent of the contained flmid.
For this could not be returned again by
the capillary attraction of the radicles, or
the heat rarefying the fluids, or the inter-
nal villofity of the veffels.

‘2. From the increafed and diminithed motion
of the veflels, from variouns ftimuli; for
fome increafe the motion of the fluids,
and others diminith it.

Without this contraétion and dilatation *,

the

* Von Marum was the firft who decided this point, in a
dillertation he publithed at Groningen, on the motion of the
fluids in plants, in which he fays, “ Videtur verifimilli-
“ mum, ipfis plantarum vafis aétionem quandam effe attri-
“ buendam, qua abforptos humores profundat verfus illam
 partem, que minorem offert refiftentiam; quanam antem
“« fit illa a&tio, inquirendum reftat.”

F 2 “ Diametro
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the very rapid circulation of the common juice
or fap of plants, could not take place. It is
obferved that the motion of the fap varies in
every plant: this depends upon the irritability
of the veflels; thus it i1s quickeft in thofe
plants which are the moft irritable, and vice
verfi.

The contraétion of the veffels is evident in
moft of the Euphorbia; thus, if a branch be
cut when frefth, a milky juice will flow out,
and continue for fome time.

The caufe of the contraétion depends upon
the 1rritability of the fibres compofing the vef-
fels; hence it follows, that the efux of the
milky juice will not take place when the veffels
of the plant are deprived of that property: but
this will be confidered in its proper place.

The fZmuli by which the irritable fibres are
excited 1nto motion, and diminithed and aug-
mented 1n diameter, are ; water, a requifite de-
gree of heat, vital air, light, eletric matter,

“ Diametro alternatim diminui aut augeri plantarum
“ vafa, et hac ratione contentos humores urgeri, ex una va-
“ forum parte verfus alteram, requiri videtur.

“ Utrum vero haec vaforum conftriftio oriatur a vi qui-
¢ dam contra&ili ipfis infitd, que a contradtilitate vaforum
“ animalium non diverfa e, an vero ab alid quidam vafo-
‘irum facultate derivanda, haud tacile determinare licebit.”

and
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and artificial ftimuli, as nitre, fal ammoniac,
{ulphur, &c. *

THE GENERATION OF HEAT.

Every plant, by its vital power, is poflefled
of a proper degree of heat, by which it vege-
tates, increafes, and is enabled to refift the
cold and heat of the atmofpheric air.

The power of refifting cold is very confpi-
cuous in the roots of fome plants; thus thofe
of the Betula alnus are often incrufted the
whole winter with ice, yet the tree blooms with
vigour the following {pring.

* A fmall portion of nitre in water ftimulates the Hya-
cinth, Narciffus, and other bulbous plants, to germinate
much fooner than they otherwife would. Two portions of
the Peppermint (Mentha Piperitida) were put, the one into
a folution of nitre, the other into water : the firft increafed
in weight three hundred and feventy-eight grains; the other
only one hundred and forty-eight, in the fame fpace of time,
A branch of the Betula alnus fucked in 17 of the liquor in
which a fmall quantity of fal ammoniac was diffolved ; but in
the fame quantity of pure water, only z. The feeds of the
Phafeolus vulgaris, when put into fulphur powdered and wa-
tered, after a fhort time are obferved to germinate; and
their roots are firmer, and their increafe greater, than thofe
planted in the ground, and watered with the fame quantity
of water,

F 3 If
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If the Avena or oat,and the Phafeolus or
kidney-bean, be torn up with their leaves, and
expofed to a certain degree of cold (22°), the
leaves die, but the roots, after a while, begin
to vegetate abundantly. -

.. If the green leaf of the Pine, or Phafeolus,
be put into the frozen juice of {pinach or cab-
bage, it in a few minutes becomes thawed.

In the northern regions plants and fruits are
difcovered, upon which the froft has no effe¢t;
and the woods with acerofe trees are the moft
beautiful in thofe countries.

In general it is obferved that acerofe trees,
grafles, and all plants filled with a. tenacious
juice, more eafily efcape the froft than folious
trees and thofe plants which have an aqueous
humour ; thus tender plants, young {prigs of
trees, and flowers, are eafily deftroyed by fud-
den cold in the autumn, or by cold late in the
Apring. SCE

Some plants have the power of refifting the
atmofpheric heat. If in very warm weather the
earth be touched with one hand, and the grafs
with the other, the former will be found warm,
and the latter cold. Thus, alfo, if water be
expofed in a glafs placed in a bed of cucum-
bers, the water {oon grows warm, but the cu-
cumbers remain cold to the touch ; and if one

be
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be eaten, it cools the ftomach like ice.® The
fame thmg is obferved in fruits, while ha’ngm{r
on trees. i dsed Yo zf2 L 150230 21

“There is an account gwen af a Lake in' the
Iland of Lufon; which ‘s fo warnyas’ to~kill
fvallows when fljiing over its furface ; ‘and yet
hiftorians of undoéubted veracity t&ll us, that
the Vitex agnus mﬂm, and two ‘fpecies of A/
palatus, grow -on'"its fhores. ‘The foil of the
ifland of Tanna, about the Volcano, s 214 de-
grees of heat; ‘and’ yet plants are foufid’ there
bearing fruit in great perfeétion. > “o0

The temperature of plants arifes from the
matter of heat abforbed from the atmofphere ;
and hence it 1s, that the fhades of all trees are
fo cooling.

Some plants have a great, and others but
little power of attrafting and of retaining the
matter of heat.

In trees and plants which flourith in the
winter, there {eems to be a great quantity of
latent or retained heat.

The heat of plants does not appear to arife
from abforbed and decompofed water or va-
pour ; for although the matter of heat may be
in combination with the portion of vital air
contained in either, it is to be obferved, that

F 4 vital
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vital air is again exhaled in much larger quan-
tities from the plant.

The beneficial effects of heat in plants are
many. It fupports the irritability of their
fibres, by means of which all the fun&ions are
regularly performed, as the refpiration, fecre-
tions, &c. renders their fap and other fluids
more fit to penetrate and pafs through the vari-
ous veflels, and after the death of the plant oc-
cafions a diffolution and new combination of
their component parts ; as is evident when pu-
~ trefadtion commences.

CHAP.
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C HiA: Pag V.

Of the animal Adions in general—Of the Auto-
matic Motion—Of the Sleep and Watching of
Plants.

THE ANIMAL FUNCTIONS IN
GENERAL.

T HE motions of the leaves, and parts of the
fructification, which are very fimilar to thofe
of animal mufcles, conftitute in vegetables the
animal funétions : to which are referred the au-
tomatic motion, fleep, and watching of plants,

Plants are fuppofed to have no fenfation,
becaufe in the vegetable {yftem no nerves are
detedted : but is not fenfation perceived in all
the inteftinal worms *, in which alfo nothing

like nerves can be found ?
THE

* This the author has proved in a work on the AnaTomy
and Prysionocy of Humay inTesTINAL WoRMS, ready
for
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THE AUTOMATIC MOTION OF
PLANTS.

The contraétion and relaxation of the leaves,
or parts of the flower of a plant, frnm the ap-
plication of a ftimulus. .

This contraction and relaxation cannot be
confidered as voluntary ; for plants are defti-
tute of volition : nor can it arife from the in-
fluence of nerves; for, as it has been before ob-
ferved, no fuch inftruments have as yet been
deteéted in them.

It 1s evident, therefore, that it muft arife
from the IRRITABILITY of the fibres; for

cevery plant pofiefles, in a greater or lefs degree,
this principle of irvitability *.

The caufe of the difference would appear to
depend upon the capacity of the fibres to re-

for the prefs ; in which he has given an account of the Tr1-
cUR1s, very lately difcovered by him, which only inhabits
the human body, and alfo plates of all the fpecies of worms.
There are likewife many infects which are deftitute of
nerves, but which neverthelefs fhew evident marks of fenfa-
tion.

* This principle has, by fome writers, been confidered to
be oxycEN ; there are, however, many objections to this
opinion, :
ceive
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ceive the irritable principle : thus every plant
has a degree of irritability peculiar to it, and
hence one {pecies is deprived of its irritability
by external ftimuli, when another will bear the
fame with impunity. Many plants alfo be-
come gangrenous in the {pring time, after a
fevere cold night, while others are not in the
leaft hurt. The Phafeolis vulgaris, for inftance,
will be found dead under the above circum-
{tances, and the Pifum fativum flourithing by
1ts fide.

A plant alfo pofleffes, at different times,
more or lefs of the irritable principle, which
would appear to depend upon various external
ftimuly, as will be explained hereafter. When
it is abundant, it is called AccuMULATED IR-
RITABILITY,and when deficient, ExHAUSTED
IRRITABILITY ¥*, 3

The irritable fibres of a plant would feem
to have a connection or fympathy with each
other ; for if a ftimulus be applied to one fibre
only, it is communicated to 'the reft: but the

¥ The difeafes of plants are in the prefent day very
little underflood ; but the doftrine of irritability, which
every day is experiencing very rapid improvements, it is to
be hoped, will eftablith fome rational fyfiem, by which the
pathology of the vegetable creation will be better under-
ftood, and the difeafes in a great meafure remedied,

effect
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effect is always the greateft upon the fibres
that immediately receive it, and much lefs
upon thofe which only aét by fympathy. Thus
when a plant, whofe contractions are vifible to
the naked eye, as the Mumofa fenfitiva (here--
after to be defcribed), is irritated by a ftimu-
Jus, the whole plant 1s affected, but not in that
degree as the part to which the ftimulus was
applied.

The irritable fibres of plants, like thofe of
animals, are deprived of their irritability in pro-
portion to the frequency of the application of
the ftimulus; and confequently the contraétion
of the fibre (which 1s totally dependent upon
the principle of irritability) is diminifhed in
the fame proportion : thus if the irritability be
diminifhed, the contractions are alfo; and if
exhaufted, they totally ceafe.

From thefe obfervations it is evident that the
automatic motions of plants arife from the pe-
culiar fafcicule of irritable and mufcular fibres,
which do not, like animal mufcles, become
red, but are white,

- In this manner the contraction of the parallel
and fafciculated fibres of the ftalk of the leaf
of the Hedyfarum gyrans, Mimofa pudica, Ozxalis
Senfitiva, Dionea mufcipula ; the nodding of the
filaments of the Parnafia paluftris and Ruta la-

lepenfis,
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kepenfis talge place, when the different ftimul
irritate them tomotion.

The HEDYSARUM GYRANS, Of moving
plant, is of the clafs Diadelphia, and order De-
candria, and a native of the Eaft Indies, where
it is called Burrum Chundalli. 1t is a trifolious
plant, and the lateral leaves are much {maller
than thofe at the end. The leaves in the day-
time are continually moving up and down, and
circularly. The circular motion appears to be
performed by the twifting of the fibres at the
battom of the ftalk ; and while the one leaf is
rifing, its affociate is generally defcending.
The motion downwards 1s quicker and more
irregular than the motion upwards, which is
fteady and uniform. If a branch of this plant
be cut off, and put into water, the fame mo-
tions continue in its leaves for the fpace of
twenty-four hours after. If from any obftacle
the motion of the leaves be retarded, upon the
removal of that obftacle it 1s refumed with a
greater degree of velocity. What is moft re-
markable in this plant, is, that the larger ter-
minal leaves do not move, unlefs ftimulated by
the folar rays, on which account they ceafe
when the leaves are clouded ; whereas the fti-
puliform leaves conftantly move, and are in-
terrupted by no flimulus. The motion of the

larger
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larger terminal leaves 15 alfo increafed in the
night-time by a ftimulus, at prefent un-
known. :

The Mimos £ are of the clals Monacia, and
order Polygamia. Mimofa fignifies mimic, and
1s given to this genus on account of the irrita-
bility of the leaves, which, by their motion,
mimic or imitate, as i1t were, the motion of
animals. All the {pecies are more or lefs irri-
table ; but the following are the moft fo: |

1. The MiMOSA SENSITIVA, OT common
Jfenfitive plant, whole leaves and footftalks
recede from the touch, though not with
the fame facility as fome of the follow-
ing.

2. The MiMmosA pubpica,or bafbful fenfitive
plant. By the leaft touch the leaves in-
{ftantaneouily recede, contract, clofe, and,
together with the footftalk, quickly de-
cline downward, as if athamed of the ap-
proach of the hand.

3. The MimMosA PERNAMBUCANA, or flofh-
ful mimofa. 'The leaves of this fpecies do
not recede from the touch ; but its pinne
are a little contraéted when fmartly ftruck :
hence it is called flothful.

4. The MiMosa ASPERATA, OF panama fen-

fitive plant.  "This {pecies would form an
hedge
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hedge or fence round a garden. The

leaves are numerous, {mall, and winged,

and, next to thofe of the M. pudica, are

the moft irritable, cuntra&mg with the

leaft touch, and remaining fo for ~many
- minutes after.

5. The Mimosa Viva, or lLvely mimofa.
This 1s the fmalleft of the fenfitive plants,
is - furnifhed with creeping roots, and
fpreads itfelf {o as to cover large fpots
of ground. By running a ftick over the
plant a perfon may write his name ; and
it will remain vifible for ten minutes.

6. The Mimosa @uabrRIVALVIs, which
flightly recedes from the touch.

7. The M. ruxcraTs, and M. PLENA, are
only fenfitive in the ﬁ:-fm?a, which are very

fufceptlble of any fubftance, or even of
the air.

The contractions of the Oxarrs spxsi-
TIVA, are of the fame nature with thofe of the
Mumofa fenfitiva.

The DroNza MUSCIPULA, or Fenmus's fly-
trap,is of the clafs Decandria, and order Mo-
nogyma. It grows in America, about 35 de-
grees of N. Latitude, in wet, thady places, and
flowers in July and Auguﬂ The peculiarities
of this plant are in the leaves, which at their

L'!.I.'!'F er
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upper joints are furnithed with a particular ap-
paratus, fo that when an infeét alights upon it,
the parts are 1rritated, the two lobes of the leaf
rife up, grafp it faft, and by means of two
rows of {pines, which clofe together like teeth,
fqueeze 1t to death. The lobes never open
again while the dead animal continues within.
Every part of this apparatus is befmeared with
a {weet fecretion, which attra¢ts the unfortu-
nate animal, and tempts it to tafte it. It 1s ne-
verthelefs certain, that the plant cannot diftin-
guifh an animal from a mineral fubftance ; for
if a piece of ftraw, or a pin be introduced, it
will be grafped full as firmly ; nor will the
lobes open while it remains. If the fubftance
enclofed be gradually puthed out, the lobes
again expand themfelves; but if any force be
ufed to open them, {o ftrong has nature formed
the {pring of the fibres, that one of the lobes
generally fnaps off rather than yield.
Automatic motion 1s alfo to be noticed in
a great number of flowers; which motion is
obferved to take place at particular times.
Some flowers, for inftance thofe of the Refeda
luteola, or Dyer's Weed, Helianthus annuus,
and {everal others, conftantly turn towards
or againft the fun: others are influenced by
certain ftates of the air or fky. Thus the
flowers
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flowers of the Syngenefious plants thut in
cloudy, cold weather, and open when it is fe-
rene and warm. The flowers of the eret
campanul®, in cold rainy weather, either nod
or twift round their petals, left the pollen be
wathed away by the rain from the anthera, or
the {fmegma, or moifture, from the ftigma.
Many flowers open in the morning, and clofe
again in the evening: others open and fhut
themfelves at certain and regular hours ; as the
Common Dandelion ("Leontodon taraxacum),
which opens between five and fix in the morn-
ing, and contraéts between eight and nine in
the evening; and the Mefembryanthemum lingui-
forme, which opens between feven and eight,
and fhuts about the third hour after noon *,

There is a connubial motion obferved in the
parts fubfervient to generation, during the time
the pollen is difcharging upon the ftigma ; as
will be explained in its place.

The Srtimuri, which excite the irritable
fibres of plants to motion, are mechanical irr1-
tation, light, heat, water, vital air, and eleétric
fluid, when moderately applied.

* From a variety of fimilar circumftances, the immortal
Linwrus divided flowers into the Flores Meteorici, L quinoce
tiales, and Tropici; and formed the Hororociun Frorx.
Vide Linnazi Philofoph. Botan. 1. ¢,

' G The
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The leaves of the Mimofa pudica, &c. con-
tract by fouching them ; and thole of the Dio-
nea mufcipula are irritated by the fly, and other
fubftances, to fo powerful a contraétion, as to
retain the {fubftance. Thefe and the like fti-
muli may be confidered as acting mechani-
cally ; for a pin, a ftraw, or any other fub-
ftance, will equally affect them. |

The terminal leaves of the Hedyfarum gyrans
are irritated to move by the rays of the fun;
but when clouds intervene, the motion ceafes.
The Mimofa pudica, if concealed for twenty-
four hours in a dark place, is found to be much
more irritable when expofed to the fun. Thefe
aétions, therefore, would appear to be from
the ftimulus of Zight alone, as no other ftimu-
lus produces the fame effect.

The motion of the leaves of the Hedyfarum
gyrans, 1 1ts native foil, or when in a hot-
houfe, 1s more vivid and fitronger than when
furrounded by cold air. The ftamina of the
Berberis are known to be lefs 1rritable when
expofed to a northern wind, than thofe which
lie concealed, and cannot be affected by the
cold air; and all plants are excited to put
forth their flowers by the ftimulus of Zeat,
when applied proportionably to the irritability
of the plant; under which circumftances heat

18
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1s known to effet the a&ivity of the irritable
fibres, and to facilitate vegetation in general ¥,
as 1s obvious in hot-houfes, &c.

The flaccid ftamina of the Berderis alfo re-
cover their former irritability, if the bough be
cut and put into water. The Mimofa pudica,
although in earth well watered, is in dry wea-
ther lefs irritable than when furrounded by hu-
mid air.

The power of vita/ air in frimulating plants,
1s evident from this; that no kind of air de-
prived of oxygen, is favourable to vegetation ;
and that water mixed with the oxygenated mu-
riatic acid, very much accelerates the germina-
tion of the feeds.

The leaves of the Hedyfarum gyrans, when
in motion, are faid to gyrate more frongly by
applying moderately the elecric fluid ; but if it
be applied in too great a degree, the motion is
deftroyed.

Laftly, the irritability of all plants is gene-
rally the greateft in the morning and noon,
lefs during exceffive heat, and leaft in the
evening.

* Thus Cicero appears to have confidered it as the vital
inciple ; for he fays, ©“ Omne vivam, five animal, five
FLLIcTp ¥
““ terre editum, vivit propter inclufum in eo calorem.”

G 2 The
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The Stimuri, which diminith the irritabi-
lity of the fibres, are excefs of heat, cold, light,
mephitic air, eleétricity, and opium. Thus
the ftamina of flowers in the morning move
with more firength in moderately warm wea-
ther, than in exceffive heat; and the leaves of
the Mimofa fenfitiva, expofed for a long time to
the heat of the fun, cannot be agitated nor ir-
ritated into a gyrated motion.

During fevere cold weather the irritable fibres
become rigid, dry, and hard ; hence in the ve-
getable, as in the animal fibre, the irritability
difappears. Thus the leaves of the Hedyfarum
gyrans, and the ftamina of the Berberis vulgaris,
are much lefs irritable when the north wind
blows. Thus alfo many plants, as well as ani-
mals, become torpid, the organs of circulation
and of nutrition perform their funcétions but
languidly, and life itfelf appears fufpended.

Tender plants, too long expofed to the /ight
of the fun, languith. For this reafon gardeners
‘defend young plants in the earth from the light
of the fun ; and thus feeds deprived of light,
germinate fooner than if expofed to it.

The Mimofa pudica flowering in wital air,
droops if put into fixed or mephitic air, and be-
comes lefs irritable; and if continuved, dies
(almoft in the fame manner as ammals which

are
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are fuffocated therein), and exhibits no figns of
irritability. Moft plants in general die if ex-
poled long in thefe airs. The leaves of many
plants, very tenacious of their irritability, if put
into water impregnated with the carbonicacid,
become very foon deprived of it, and die *.
Inflammable air kills plants ; in nitrous air they
become turbid in a few hours; and feeds placed
1n mephitic air, never germinate. |
The Murina, and other animals feverely
firuck by the electric fhock, thew no figns of
irritability, and cannot be moved by any fti-
mulus : in the fame manner the Mimofa fenfi-
Ziva and pudica, when {everely ftruck by the
electric power, cannot be excited to contract
by any known ftimulus : nor can the terminal
leaves of the Hedyfarum gyrans be ftimulated
to motion, nor the wounded branches of the
Euphorbia or Carica pour out any milky juice,
if their irritability be deftroyed by the fame
means. '

* There are, however, feveral plants which grow andi'\
flourith in mephitic air; as the Licken werticillatus, aidelius,
radiciformis, and pinnatus, moft of the Byff, the Agaricus
acepbalus and aberuntius, the' Boletus botryoides, &c. and
which, if put into any other air, die ; but thefe are to be
confidered as exceptions, and do not lead to any general rule,

G 3 The
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The irritability of the Hedyfarum gyrans,
and Mimofa pudica, 1s gradually diminithed,
and at length deftroyed, by watering the earth
in which they grow with a {olution of opium.

Laftly, the irritability of plants, like that of
amimals, when harafled by too frequent applica-
tion of ftimuli, becomes lefs powerful ; and the
moving parts of the plants already mentioned
have, by being too frequently ftimulated, their
irritability totally deftroyed. The fame parts,
when cut off from the plant, although not put
into water, do not lofe their irritability for a
confiderable time ; for the ftamina of the Ber-
beris, and leaves of the Hedyfarum and Mimofe,
are obedient to a new ftimulus for fome time
after.

THE SLEEP AND WATCHING OF
PLANTS.

The clofing of the petals and leaves of
plants conftitutes the fleep ; and the unfolding
of the different parts, the watching of plants :
hence moft flowers thut themfelves at particu-
lar times, and again unfold them.

The reafon why plants fold up and clofe

their petals generally in the evening and at
night-
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night-time, is, moft probably, in confequence
of the ufual ftimuli, heat and light, being at
thofe times abfent.

There are, neverthelefs, many plants in
which {fleep does not take place in the even-
ing, &c. but which reft even when expofed to
the ftimuli juft mentioned. Thus the So/z-
nune nigrum, Ranunculus repens, &c. thut and
clofe their petals fome hours in the day-time ;
the Spirea filipendula, &c. in the middle of the
day ; the Caéus grandiflora opens its flowers at
fun-fet, and folds them up in the morning: and
the Mefembryanthemum noétiflorum is awake only
during the night.

There are alfo {everal plants which difcover
the ftate of reft clearly by their external ap-
pearance : thus the Alfine media joins the
upper fides of its leaves ; the Znothera mollis,
&c. fix them on the ftalks; and in fome the
leaves are erect, and in others drooping.

If this remarkable phenomenon, fleep, de-
pend or be connected with the- irritability of
the plant, as from many experiments it appears
to be, 1t follows, that, when the ftate near to
exhauftion is prefent, it is neceflary that the
plant fhould fleep (be that time when it may),
in order to re-accumulate its loft irritability.

G 4 CHAP, i
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e & il (0 R

Of the Sexual Funitions of Plants in general—

" Of the Mellification of the Piftil—Of the Con-
nubium or Marriage of Plants—Of the Fecun-~
dation of the Seed—Of the Generation of an
Hybride—dnd of the Parturition of Plants.

THE SEXUAL FUNCTIONS OF
PLANTS IN GENERAL.,

THE fun&ions by which a plant produces
another, and propagates to infinity, are called
sExUAL. To this head are referred, the mel-
lification of the piftil, the connubium or mar-
riage of plants, the fecundation of the feed,
the generation of an hybride, and the parturi-
tion of plants.

THE,
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THE MELLIFICATION OF THE
- PISTIL.

By this is underftood, the fecretion of a
melleous juice, which, about the period of pu-
berty, befmears the furface of the ftigma.

This fecretion tranfudes from all the parts
of the piftil, but efpecially from the ftigma,
the pores of which may be obferved in the hya-
cynth, furnithing the melleous fluid. In many
plants this finegma fills the whole furface of
the ftigma, and the cavity of the ftyle.

Chemical analyfis demonftrates, that this fe-
cretion 1s a folution of fugar in mucilage ; and
in fome balfamic flowers grains of pure cryf-
tallized fugar are often detected in the neéta-
rium. |

It appears from experiment, that this juice
is a¢tually neceffary to the fecundity of the
germen ; thus, when, by the application of ar-
tificial heat, it is dried, the germen is not fe-
cundated by the pollen of the male: for it is
adapted by the nature of its vifcofity to re-
ceive, detain, diffolve, and carry the pollen
through the cavity of the ftyle to the germen,
which is the ovarium of the plant,

The male flowers in general feparate no

melleous
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melleous juice, but merely pollen, for the pur-
pofe of impregnating the female, and which is
alfo colleéted ‘by the bees, who convert it
into wax for their hives.

The honey of the female flowers is fucked
up by the fame animal, and other infects
which have a probofcis, and by them carried
into their cells. |

THE CONNUBIUM OR MARRIAGE
OF PLANTS.

The explofion of the pollen from the an-
thera upon the ftigma, conftitutes the marriage
of plants ; hence at the age of puberty the
following phenomena take place.

The antherae, when mature for marriage, on
a fudden break, and explode their pollen into
the whole ambit of the flower.

The ftigmata, when prepared for marriage,
become turgid, with a vifcid melleous humour,
which receives the exploded pollen. The an-
therze, after the explofion of the pollen, con-
traét, become empty, and decay.

The ftigmata are now obferved covered with
the pollen; foon after, with the ftyle, they
gradually become dry: and at length marcid,
like the anthere and flamina.

L

The
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The experiments by which plants are known
to celebrate marriage, and to fecundate the
feeds from the explofion of the pollen, are
the following.

Firft, Flowers that have ftamina only, never
produce {eed.

Secondly, Flowers which have piftils only,
never fecundate unlefs the pollen be brought
from the ftamina of a neighbouring plant.

Thirdly, If, in a folitary tulip, the antherz
be taken away, or if the ftigma be covered
during the explofion of the pollen, the feeds
in the germen continue increafing as ufual :
but if thofe feeds be put into the ground, they
do not vegetate, but remain fterile.

Fourthly, Monftrous flowers, the ftamina of
which form petals, bear fterile feeds: but if
fome of the ftamina remain unchanged, then
a few feeds only become fruitful.

Fifthly, The bilabiated ftigmata of plants at
the age of puberty, are {een unfolding them-
{elves, and remain fo for fome days in expedt-
ation of the pollen; and if the male be not
prefent, they become marcid.

Sixthly, Plants which have female flowers
only, are never fruitful, unlefs its male plant be
in the vicinity, or the pollen be {prinkled over
it. Thus the great PALM TREE in the garden of

the
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the Royal Academy at Berlin flowered, and
bore fruit, for thirty years; but the fruit never
ripened, nor did the feeds when planted vege-
tate : the plant being a female. There hap-
pened, however, to be at that time a male
Palm-tree in the garden of Leipfic, twenty
German miles from Berlin : a branch was pro-
cured when in full bloom, which was fufpended
over the female plant. The experiment fuc-
ceeded ; the female-tree produced more than
an hundred perfectly ripe fruit, from which
many young Palm-trees were generated. The
experiment was again repeated the following
year, and the female-tree bore above two thou-
fand ripe fruit.

" The female xrceeraria plant flowered
every year for fifty years, but never bore any
fruit. At length the male-tree was procured,
and planted fifty paces from it.  The flowers
fecundated the firft year, and at prefent there
is'a progeny from the feed. The cruTia
puLcHELLA affords a fimilar example.

The mopE, however, of fecundation is dif-
ferent in refpect to the fituation of the ftamina
and piftils of the plant.

In hermaphrodite ﬂawers, the explofion of
the pollen to' the ﬁigma, is very eafy, as the

parts of generation are in the {ame flowers.
In
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In erec flowers, the ftamina, for the moft

part, are very long, and the piftils very fhort ;
fo that the exploded pollen may eafily fettle
upon the ftigma.
- In pendulous flowers, the piftils are moftly
long, and the ftamina very fhort ; fo that the
pollen, when difcharged from the antherz,
may fall upon the piftils. J

In ereét flowers with fhort ftamina and longer
piftils, it is obferved, that the ftyle at the pe-
riod of marriage curves itfelf downwards, and
offers its ftigma to the anthera for the recep-
tion of the pollen ; after fecundation, the ftyle
again erects itfelf: of this the nigelli afford a
very ftriking example.

In erect flowers, whofe ftamina are placed
horizontally, as in umbelliferous flowers, the
Ruta hortenfis and Parnaffia ; the ftamina fo
erect themfelves, that daily one or other of the
anthere copulate with the ftigma, and the
explofion of the pollen having taken place, the
ftamina again return into their natural hori-
zontal fituations. In the Ruta hortenfis fome-
times two antheraz adhere at the fame time to
the piftil. In the Parnaffia, the ftamina, one
after another, {fo apply themfelves to the ftig-
ma, that the coition lafts for feveral days.

In
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In flowers of the clafs Syngenefia, the ftig-
ma paffes through the tube coalefced with the
anthera; and the explofion of the pollen takes
place fub tranfitu. | .

In Moncecious plants, whofe ftamina and
piftils are fituated in different flowers of the
fame plant; and in Dicecious plants, whofe
ftamina and piftils are placed in two feparate
plants ; the tranflation of the pollen to the fe-
male flower is trufted to the wind and infeéts.
The mafculine flowers of fome Dicecious plants
yield fo great a quantity of pollen, that it is
conveyed by the wind to different places, and
1s often found (in countries where the trees are
abundant) in lakes upon the furface of the wa-
ter, {o thick, that it has excited an idea among
the country people of {ulphureous rain from
heaven.

Dicecious plants flourith before the eruption
of the leaves, left they thould drive away the
pollen from the ftigma of the flowers. The
Fagus Caflanea, however, protrudes the leaves
before the flowers, but has a remarkable num-
ber of male flowers in comparifon of the num-
ber of female. :

Aquatic hermaphrodite plants, at the time of
fecundation, ere¢t their flowers above the fur-

face
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face of the water, left the pollen of the ‘anthe-
ra, and the melleous {megma of the ftigma,
be wathed away.

The celebration of the connubium in aqua-
tic plants is moft wonderful in the VArLisxE-
R1A DIOECA. At the period of puberty the
female plant ereéts its flowers, by a very long
{piral peduncle, above the furface of the wa-
ter. - At the fame time the male flowers, of
their own accord, are broken from the mafcu-
line plants (by the peduncle, which is fhort),
and {wim on the furface of the water; the
flowers now open, and are driven by the winds
to the female flowers, and then, but not before,
explode the pollen upon them. The impreg-
nation of the flowers being finifhed, the fpiral
peduncle, with the female impregnated flower,
withdraws again to the bottom of the water.

The Mymphaee, Pafamagzram and other aqua-
~ tics, be the water in which they grow ever fo
deep, fend up their flower ftems until they
reach the furface; when the flower is deve-
loped-for the purpofe of generation.

Laﬁly, in Cryptogamia plants the pmpagaA
tion is not to be obferved, but takes place in

the parts of the frué‘uﬁcatmn lying concealed
in the leaves.

THE
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THE FECUNDATION OF THE SEED.

The impregnation of the feed concealed in
the germen, by means of the pollen of the an-
thera aéting upon them.

The feed while in the germen, and not as
yet impregnated, contains a peculiar fluid ; and
each atom of the pollen is alfo furnithed with
a fimilar prolific vapour. See the ftructure of
the feed and pollen. i

The pollen being fprinkled upon the ftigma,
is there detained by its vifcous humour, and,
when chemically diffolved, gradually defcends
through the veflels of the fiyle, and impreg-
nates the contained feeds with the vITAL
PRINCIPLE.

The vegetable embryo appears to be formed
from the mixture of the pollen with the liquid
in the feed, by means of the formative ftimu-
lus, unknown to us, but which is the fame as
in animals; for the albuminous liquor con-
tained in the ovula of the ovarium, is impreg-
nated by the aAura of the femen virile.

Hybride plants and animals {thow that em-
bryos do not pre-exift in the feeds of vege-

tables and the ovula of animals ; but in what
manner
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manner the paternal parts of fuch a plant or
animal pre-exift in the animal ovum, or in the
vegetable {eed, before copulation with the
male, is a fubjet to be afcertained.

It is not neceffary to the fecundation of the
feeds, that all the piftils of a flower thould be
umpregnated : it is fufficient if the pollen be
{pread over one; for I have deftroyed all the
piftils, except one, in the fame flower, and yet
moft of the feeds have fecundated.

Nor is it neceffary that the pollen of all the
antherae fhould be fpread over the frigmata ;
for the Hybifcus Syriacus has fome thoufand
grains of pollen in one anthera, and yet all its
feeds are fertile, if befmeared with only fifty or
fixty : butunder twenty, its feeds are fterile.

Thus it would appear, from thefe obferva-
tions, that nature has provided fo prodigious
a quantity of flowers, and number of piftils,
that the fecundation of the feed fhould never
fail.

THE GENERATION OF AN HYBRIDE
PLANT.

A plant from an union of two different fpe-
cies of one genus, is called an Hybride ; and

y H retains
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retains fome peculiarities from both fpecies of
its parﬂntal plaats, a

If the N1coTiANA RUsTICA bt deprwed nf
its ftamina, and its piftils {prinkled with the
pollen of the NicoTiANA PANICULATA, it
produces feeds which afford the Nicoriana
HYBRIDA ; which neither refembles the ruffica
nor the paniculata, but has a few of the cha-
racters of each. Thus the rufica has ovated
leaves, and fhort and greenith yellow corolle ;
the panmiculata 1s furnithed with lanceolated
Jeaves, longer corolle, of a yellowith green co-
lour, and has a very long ftem ; but the Hy-
BRID A maintains a medium in all thefe refpeéts.

Hybridation fucceeds equally well with other
plants. .

Experiments have afcertained, that this phe-
nomenon only takes place between different
fpecies of the fame genus, but not in different
genera of plants,

The feeds of an hybride plant increafe like
thofe of another plant, but when put into the
ground do not propagate :~hence it 1s that no
new f{pecies of plants can be produced.

From thefe faéts it 15 known of how much
importance it is, that gardeners fhould place
plants of a different fpecies, which have the

fame
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fame period of florefcence, remote from one
another ; left, by the confufion or mixture of
the pollen, the feeds be rendered unfit for
further propagation.

MoxsTERs may be generated in plants as
well as in animals; but thefe would appear to
originate not only from an error in the forma-
t1ve nifus, but alfo from heat, cold, the fun, na-
ture of the climate, infeéts, and other caufes
as yet unknown.

THE PARTURITION OF PLANTS.

The fpontaneous delapfe of the feed from
the plant, is called the parturition of plants,

As foon as the feeds are perfected and ma-
tured, the pericarpia burft, and let them out.

The peduncles of fruits, when the feeds are
matured, become dry; that the fruit, by its own
weight, or the flighteft agitation, or by the
wind, may fall from the tree.

The very frequent abortions, whether of
flowers or immature fruits, feem to be in con-
fequence of a law in the economy of the plant ;
for fome fructiferous trees produce a frupen-
dous quantity of flowers : on which account it
is neceflary that many of them fhould fall, or
be deftroyed by the wind, cold, drynefs, in-

H 2 feéls,
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feés, fhowers, &c. before they are far advanced
towards maturity, left the boughs of the tree be
broken by their weight, or the tree too much
exhaufted of its nutritious juices.

The number of feeds which fome plants na-
turally yield, is beyond all conception. The
Zea mays alone produces three thoufand; the
Helianthus annuus, four thoufand ; the Papaver
fomniferum, thirty thoufand ; the Nicotiana ta-
bacum, forty thoufand.

The feeds thus matured are diffeminated
on the furface of the earth, either by the
elafticity of their capfules, or they fly of their
own accord, or faften to other fubftances by a
peculiar apparatus, or are fwallowed and not
digefted, but depofited with the excrement of
the animal.

Thus the capfules of the Impatiens balfamina,
when they rupture, throw their feeds to a very
great diftance ; thus the feeds of the Ar&um
lappa faften to the wool of {heep and the cloth-
ing of animals, and are conveyed to a diftance;
thus the feeds of Moffes and Fungi (which are
fo minute as to be almoft invifible to the
naked eye) and all feeds furnifhed with a
plumous or pilous appendix, or an inflated
calyx or pericarpium, or a kind of tail or wing's
fly about from place to place, and are depo-

fited
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fited on high towers, and in diftant countries.
Laftly, thus the feeds of the Loranthus europeus,
and Fifeum album, are depofited in the trunks
of trees with the excrement of birds, the feeds
of the Liguflrum by thé fox, &c. Hence, by
manuring a field with the freth dung of ani-
mals, innumerable weeds {pring up, which did
not exift there before.

The {eed, by one of thefe methods depofited
in the earth, evolves at the proper feafon,
when the ftimuli to vegetation are prefent, into
its primordial parts : the nutritious juice is at-
tracted from the earth by the abforbing veflels
in the Ailum, and the pulp of the feed fwells,
ruptures, and gradually throws off its ari/fus.

The ForMATIVE N1sUs, or power of vege-
tation, thus called into a&ion, expands the
pulp of the feed into the cotyledons (when
prefent) and corcule; and the former, like
the placenta of animals, prepare a nutritious
juice for the nutrition of the corcule.

The corcule, by the fame power, fhoots
upwards into the plumule, which conftitutes
the ftem, and downwards into the roftel,
which 1s prolonged, partly into the root and
partly into the bafis of the ftem, elevating the
cotyledons without the earth.

H 3 In

;
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C.H.A. P, VII.

Of the Age, natural Death, and Putrefallion of
Vegetables.

THE AGE OF PLANTS.

THE continuance of life in plants is various ;
they are however divided from their duration,
into annual, biennial, and perennial.

Some trees and fruits arrive not only to a
great but ftupendous age : thus the Cedars of
Lebanon have exifted for two thoufand years.
In this country the Oak is the moft durable.

The age of fome trees may be afcertained
by the number of ligneous amnuli : it is how-
ever very difficult to diftinguifh thefe in ma-
ny ; and in athers totally impoffible.

The life of vegetables, like that of animals,
1 divided into the {ame periods, and is alfo
diverfified by continual change : thus infancy
ts marked by the charadters of weaknefs and

H 4 tendernefs ;
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tendernefs ; youth acquires beauty and fize, the
veflels artraét and convey their juices ; and
the full growth is crowned with the robuft fi-
bre, and full exercife of all its funétions ; the
fruit therefore ripens, but as old age advances
the vefiels begin gradually to harden and lofe
their tone, the plant droops, the juices move
no longer with equal celerity as in youth, the
vital power ceafes, they ftagnate and corrupt,
and the tottering plant 1s at length decom-
pofed into its priftine principles.

THE NATURAL DEATH OF PLANTS.

By a law of nature all organized fubftances
have a conftant tendency to diffolution ; and
when the vital principle ceafes of its own ac-
cord, a plant is faid to die a natural death.

In perennial plants and fruit trees, and thofe
which are not ever-green, the parts of the
fruétification only, and the leaves die every
year, but are renewed the fucceeding one,

VEGETABLE PUTREFACTION.

When plants are deprived of their vitality,
they {oon become putrid, and exhibit {everal

very curious phenomena, many of which are
peculiar
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peculiar to them, and many alfo common to
the animal kingdom.

The confideration of thefe is foreign to the
prefent publication, and belongs particularly
to the province of the chemift : we fhall there-
fore conclude with obferving, that the earth is
continually manured by the putrefadtion of
dead vegetables, {fo that the ELEMENTS, dif-
engaged by f{pontaneous decompofition, be-
come again obedient to the common laws of
chemical affinity ; enter into new coMBINA-
TIONS ; form new principles; and at length,
prepare new food for living plants, which con-

ftitutes the primary ufe of vegetable putrefac-
tion.
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ANALOGY

BETWEEN

ANIMALS AND VEGETABLES.

“ behold the chain of love

“ Combining all below and all above,

#“ See plaftic nature working to this end,

* The fingle atoms each to other tend ;

“ Attraét, attraled to, the next in place

“ Form'd and impell'd its neighbour to embrace.
¢ See matter next, with various life endu'd,

* Prefs to one center fiill, the gen'ral good ;

“ See dying vegetables life fuftain,

“ And life diffolving, vegetate again !!"

Pore,

-
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Of the Analogy between the Animal and the Ve-
getable.

TO difcover the fimilitude that exifts be-

tween the animal and vegetable kingdoms,
does not require a very minute inveftigation :
for fuch is the external ftructure and internal
organization of both (as may be obferved
throughout the prefent publication) as to af-
ford, in every refpe, a very ftriking analogy,
even to a fuperficial obferver.

Nor do the laws by which their lives are re-
gulated, and their various functions performed,
appear to differ in many refpects. In fhort,
the analogy may be carried to fuch a degree of
perfetion, that the philofopher would be una-
ble to diftinguith the two, were fenfibility and
the locomotive faculty laid afide,

CHAP,



I1® THE ANALOGY BETWEEN THE
G HE R P e
OF oF
VEGETABLES ANIMALS
1IN 1N
GENERAL, GENERAL.

A PLANT is compofed of
three parts,

Solids,
Fluids, and a
Vital principle.

The soL1ps are formed
of fimple fibres.

The fimple fibres confti-
tute the hard and foft parts,
as the wood, bark, leaves,
&c.

The FLu1Ds are divided
into,

1. Thofe which have not
entirely acquired the na-
ture of the vegetable, as
the chyme, chyle, &c.

2. Thofe which have par-
taken of the nature of the

vegetable,

An ANIMAL is com-
pofed of three parts,
Solids,
Fluids,and a
Vital principle.
The soLips are com-
pofed of fimple fibres.
The fimple fibres form
the hard and foft parts, as the
bones, cartilages, mufcles,

&ec.

The FLU1DS are divided
into,

1. Thofe which have not
entirely put on an ani-
mal nature, as the chyme,
chyle, &c,

2. Thofe which have par-
taken of the nature of the

animal,
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vegetable, as the fap,

e,
3+ Thofe which are fecret-

ed from the fap, as the

proper juices, &c.

From the chyme which
1s abforbed from the earth
and the furface of the plant,
the chyle is elaborated,
which is propelled into the
fuccous veflels, and confti-
tutes the sap.

The vITAL PRINCIPLE
exifts in every part of the
plant, and conftitutes its
life.

When this principle thus
univerfally diffufed ceafes
to operate, .the plant dies.

PrLaNTs that propagate
their {pecies byfeeds, which,
at a proper feafon, vegetate,
and produce young plants,
are called Ouiparous.

PrawTs, that fend forth
buds or radicles to be fepa-
rated from the parent plant
at a proper period, and
which then become perfect
vegetables, are termed /-
viparous,

I1L

animal, as the &/ud,

&ce.

3. Thole which are fecret-
ed from the blood, as
the perfpiration, &c.
From the chyme ab-

forbed from the inteftines,
and the lymph from the
furface of the body, the
chyle is produced ; which
1s at length carried into
the blood-veflels, where i¢
forms the BLOOD.

The vITAL PRINCIPLE
refides in every part of the
animal, and conftitutes its
life,

When this principle thus
univerfally diffufed ceafes to
operate, the animal dies,

ANIMALs that lay eggs,
which, at a proper feafon,
are hatched, and brin gz forth
young animals, are called
Oviparons, :

Animals which bring
forth their young alive, and
not enclofed in a fhell, are
termed Fiviparous,

From
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From what has been advanced in this chapter,
the following PrincirLEs are deduced

I.

That animals and vegetables, are alike com-
pofed of #hree effential parts, namely, folids,
fluids, and a vital principle.

I1.

That the barks and leaves of plants are to
the vegetable, what the Aard and /foff parts,
are to the animal.

111.

That the chyme, chyle, fap, and the fecreted
juices of the plant are to it, what the chyme,
chyle, blood, and the fluids feparated from it, are
to the animal.

IV.

That the wital principle 1s of the fame na-
ture in both, and appears to be governed by
Sfimilar laws. | 3

V.

That plants like animals are gviparous and
VIVIparous. :

CHAP.
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Gl AP

Of the Seed.

The feed, when vivified
by the pollen of the male,
is capable of producing a
plant.

The feed, thus impreg-
nated, is an organized body,
inclofing under various co-
verings more or lefs thick,
the plant in miniature.

A glutinous, fpongy fub-
ftance, of a whitifh colour,
and more or lefs fluid in
confiftence, forms the in-
ternal ftructure of the feed.
In this fubftance are found
very {mall veflels, arifing
from every part, and run-
ning in every direction.

"The feed, when put into
the earth, by means of its
vital principle, {wells ; the
action of the veflels is in-
duced ; heat is generated,
and it becomes a living
plant. Thedelicate,{pongy
fubftance fupplies the vef-
fels with a fluid, which is

conveyed

113

II.
Of the Egg.

The egg, when vivified
by the fpermatic aura of
the male, is capable of pro-
ducing an animal.

The egg, thus impreg-
nated, is an organized body,
containing under various
tunics, thicker or thinner,
the animal in miniature.

A ropy, gelatinous li-
quid, more or lefs fluid in
confiftence, occupies its in-
fide, and fmall veflels are
feen {preading around it in
every direction,

The egg, when warmed
by nature or by art, by
means of its vital princi-
ple, is ftimulated to ac-
tion; the veflels begin to
contraét and dilate, the
animal becomes a living
creature, and is fupplied
with a nutritious fluid from

the
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conveyed to the embryo for
its nourithment.

The plant in this man-
ner begins to be developed,
and gradually and infenfibly
increafes in fize. The co-
verings, unable to refift the
preflure, give way, and the
radicle having penetrated
the {mall orifice or hylum,
the {hell at length fplits in
two. T'he root then pierces
into the earth, and abforbs
from thence a more copious
nourithment. The young
plant now begins to rife to
the furface of the earth ; the
leaves unfold themfelves,
and, ftrengthened by the
rourifhment the radicles
fupply, it pierces through
the earth, and advances in-
to the air, fupplied with
EVery part in miniature.

CHaA

Of the Bud.

The bud lies concealed
in the body of the tree, be-
tween the barks.

In
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the gelatinous fubftance it
contains. ‘

The animal thus be-
comes infenfibly and gra-
dually increafed in fize, the
different parts are unfolded,
and at length it occupies the
whole of the egg, having
exhaufted its nutritious fub-
ftance. Nature has by this
time furnifhed it with in-
{ftruments, by which it
breaks the furrounding fhell,
and in a little time fets it-
felf at liberty. The ani-
mal is now produced, en-
joys a new life, and has,
concealed in miniature, eve-
Iy part it at any future pe-
riod may expofe.

Lt ol

Of the Fetus.

The feetus lies hid in the
body of the animal, within
the uterus,

At



ANIMAL AND

In the beginning it is
extremely {mall, and cover-
ed (in a fimilar manner to
the feed) with the bark of
the tree,

It then fends forth very
delicate and fmall veflels,
which inofculate with thofe
of the trunk, and abforb
from them the fap, which it
conveys to every part for
its nourithment,

When arrived at a cer-
tain fize within the trunk,
it penetrates and protrudes
through the bark into the
air.

At its firft appearance it
pufhes the coverings be-
fore it, but foon ruptures
them.

The bud then unfolds
itfelf, and in a little time
exhibits the perfeét plant
in miniature; and derives
1ts nourithment from the
tree until it be torn or
cut off, and placed in the
ground.

THE VEGETABLE:
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At firft it is extremely
minute, and is inclofed in
membranes in a fimilar
manner to an egg.

In a fhort time it at-
taches itfelf to the mother
by means of the {mall vef-
fels of the placenta, which
abforb the blood, and con-
vey it to the child for its
nourifhment,

When all the neceffary
parts are developed, and
the feetus has acquired a
certain bulk, it E:—rings on
labour, and an animal is
born. ’

At the beginning of la-
bour the membranes pro-
trude, but are foon broken.

The young animal is, at
this time, unable to feek
for food itfelf ; the mother,
therefore, either gives it
herfelf, or procures fome
for it,

I 2 me
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From what has been faid in the two preced-
ing chapters, the Prixcrpres which follow are

deduced.
 §

That the mucilaginous gluten in the cotyle-
don of the feed, is to the vegetable the {fame as
the gelatinous fluid in the egg is to the animal.

II.

That the veffels of the cotyledon of the feed,
are for the fame purpofe as thofe of the coty-
ledons and placenta of animals.

1

That both the feed and egg produce the
plant and animal by a developement of pre-

exifting parts.
IV.

That the root is to the plant what the inte{-
tines are to the animal.
V.
That the feed is to the vegetable that which
the egg 1s to the animal.
VI.

That the bud of the vegetable 1s to it, what

the feetus is to the animal.
VII.
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VIIL.

That the bark of a tree is to the bud, what
the uterus of the animal is to the feetus.

VIIL

That the veflels of the bud which inofculate
with the trunk of the tree, are to the bud what
thofe of the placenta and cotyledons are to \

animals.

IX.

That the protrufion of the bud through the
barks of the tree is the birth of a plant, and is
to the vegetable what labour is to animals,

CoHeA: Po® TVh

Of the Nutrition of a
Plan:.

A plant is nourifhed by
means of the abforbent vef-
fels of the root and thofe of
the leaves, imbibing a pre-
pared chyme, &c. which is
conveyed by them into the
fuccous veilels, to be affi-
milated into fap.

Of the Nutrition of an
Animal,

The animal is nourifhed
by means of the abforbent
veflels of the inteftines and
thofe on the furface of the
body, which abforb a pre-
pared chyme, &c. and con-
vey it into the blood vef-

fels, to be converted into
bleod.

12 The
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The abforbent ofcula of
the leaves continually take
in air from the atmofphere,
which, by a kind of chemi-
cal procefs, imparts to the
fap its eflential principles,
which were deftroyed ; and
the fuperfluous, noxious,
and difengaged parts, are
again expired.

The fap is conveyed, by
means of the irritability of
its proper veflels, to every
part of the plant, for its
developement and increafe,
and to ferve for the vari-
ous fecretions and depofi-
tions ; by means of which
every part is formed by the
continued impulfe of the
Formative Nifus.
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‘The pores of the veflels
on the furface of the air-
cells continually tranfmit
from the infpired air, by a
kind of chemical attrac-
tion, that which the blood
is in want of; and the
noxious and difengaged
parts are again expired.

‘The blood is conveyed,
by means of the irritability
of the veflels, to every part
of the animal, for its
growth and increafe, and
to ferve for the various fe-
cretions and depofitions 3
in confequence of which
every part is formed by the
continued effort of the
Formative Nifus.

The PrixciprLes to be deduced from #his
chapter, are,

That the plant is nourithed by a fimilar {et
of veflels to thofe which nourith animals.

That
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IL.

That the fuccaus veffels are to the plant,
what the slood vefiels are to the animal.

II1.

That the Jeaves of plants are to them what
the fungs are to animals.

IV.

That plants, like animals, have their proper
juices or fecretions {eparated from a coMMON
mass ; called the {ap in the former, and the

blood 1n the latter.
V.
That the Sap is to the vegetable, what the
Broonp i1s to the animal.

VL.

That the motion of the {ap in the vegetable,
is to 1t what the circulation of the blood 15 to
the animal. |

14 CHAP
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Of the Growth of the

Vegetable.

A plant grows, and is
increafed by the gradual
and infenfible unfolding
and extending of its parts.

This extenfion is fol-
lowed by a proper degree
of confiftence, contracted
by the fibres.

T he extenfion diminifh-
es as the hardnefs increafes,
and entirely ceafes when
the proper degree of con-
fiftence and the prefcribed
meafurement is affected.

The feed and the bud
are at firft perfectly foft,
and nothing ligneous can
be detected; but at length
the tender fibres become
hard, and acquire the pro-
per degree of firmnefs pe-
culiar to the {pecies. Thus
hard wood, carneous fub-
ftance, and parenchyma,
are produced.

Of the Growth of the
Animal,

The animal grows, and
is increafed by the conti-
nual developement and ex-
tenfion of its parts.

T his extenfion is always
fucceeded by a peculiar de-
gree of confiftence, proper
to the fibres of the part.

Firmnefs of the part in-
creafes as the extenfion di-
minithes ; and when the
degree of confiftence and
the prefcribed fize is ef-
fected, the extenfion to-
tally ceafes.

The egg and the feetus
are originally perfeitly foft,
and contain nothing like
bone or cartilage ; but as
the tender fbres increafe,
they become firm, and give
to each part its peculiar
degree of hardnefs. Thus
bones, cartilages, mulcles,
&c. are produced.

From



ANIMAL AND THE VEGETABLE. 121

From the preceding chapter the following

PrincirrLEs are inferred.

L.

That the plant, like the animal, is produced
from pre-exifting parts.

II.

That the growth of both depends upon the
extenfion of the fibres.

III.

That when the prefcribed fize is attained,
increafe ceafes.

IV,

That the effential parts of the plant exifted
in the feed or bud, in the like manner as thofe
of the animal exifted in the egg or the feetus.

G = T R
Of the Fecundation of Of the Fecundation of
the Plant. the Animal.

The very fubtile, elaftic The very fubtile, elaftic
Papour, contained in the Aura, contained in the fe-
farina or pollen of the men of the male; is the

anthera, principle
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anthera, is the principle
which fertilizes the plant.

The parts {ubfervient to
the formation of this va-
pour, are called the male
parts of the flower or Sta-
ming.

Fach Stamen is com-

pofed of

The Filament and
The Anthera.

The veffels of the fila-
ment prepare a fluid, and
convert it into the farina
or pollen; which is then
propelled through very mi-
nute duéls into the an-
thera.

The Anthera receiv es
and matures the farina, for
the purpofe of fertilizing,
by the a&t of impregna-
tion, the tender and con-
cealed feed.

The female parts of the
flower are termed the pif-
tils. ’

Each piftil is compofed
of

The Germen, or pe-
ricarpium,

The
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principle which fertilizes
the animal.

The parts immediately
engaged in the formation
of the Semen, are called
the male parts of genera-
tion.

They confift of

The Teftis and
The Veficule fem-
nales.

The veflels of the teftis
prepare the femen, and
convey it through the vas
deferens into the veficula
feminales.

The Peficulze feminales
recetve and retain the fe-
men for fertilizing, by the
act of impregnation, the
tender and concealed ovum.

The female parts of ge-
neration are,

The Ovarium,

The Uterus, and
Its
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The Style, and
The Stigma.

The Germen or peri-
carpium contains the ten-
der feeds.

The Style conveys the
elaftic vapour of the pollen
through its cavity into the
germen, where it fecun-

dates the feeds.

The Stigma attra&ts and
receives the pollen, ex-
ploded upon it by the rup-
turing of the anthera,
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Its appendages.

The Ovarium contains
within it the unimpregnat-
ed ovum, :

The Uterus and Fallo-
pian tubes convey the Sper-
matic aura of the Semen
through their cavities to
the ovarium, where it fe-
cundates the Quvam.

The Vaginaand Uterus
retain the femen tranfmitted

into it from the veficule
feminales.

From this, wonderful procefs of fertilization,
the following PrincierrLEs are deduced.

That the Subtile vapour of the pollen is to
the vegetable, what the Spermatic aura is to

the animal.

iI.

That the male parts of the flower are to the
vegetable, what #4ofe of the anipal are to it.

III.
That the veffels of the filament of the plant,

like
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like #hofe of the teftis of the animal, prepare the

prolific vapour.
IV.

That the anthere of the vegetable are to it,
what the veficule feminales are to the animal.
v. "
"That the piftil 1s to the vegetable, what the
aterus and ovarium are to the animal.
VI.
That the germen is to the vegetable, what
the ovarium is to the animal.
VII.

That the pericarpium and uterus are for fimi-
lar purpofes in their refpective kingdoms, viz.
to bring to perfection their young.

C HaA - E VI

Of the Death of Vege- Of the Death of Ani-
tables. mals,

A plant, after having  An animal, after having
efcaped a variety of difeafes, efcaped a variety of dif-
to which, from its organi- eafes, to which, from its

zation, organi=
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zation, it is liable, cannot
avoid the effefls of age.
The vital principle ceafes
to operate : the irritability
{upon which the various
funtions depended) being
thus inevitably deftroyed,
the plant dies ; or, in other
words, its elements are gra-
dually decompofed and dif-
engaged ; in which ftate
they remain but a fhort
time ; for the great chemical
elaboratory of nature, ever
employed, unites them into
frefh principles, to fulfil
her immenfe defign.
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organization, it is continu-
ally expofed, cannot efcape
the effeéts of old age. The
vital principle ceafes to
operate : the irritability
(upon which all its func-
tions depended) being
thereby inevitably deftroy-
ed, the animal dies; or, in
other words, the elements
thus recover their former
ftate, and become again
obedient to the laws of che-
mical affinity ; by which
new principles are gene-
rated, and new beings
formed.

The PrixciprLes to be deduced from #hs
chapter, are, '

That the death of a plant is of a fimilar na-
ture to that of an animal.

II.
That both are alike {ubjet to Death.

I1I.
That the funétions of the vegetable, like

thofe
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thofe of the animal, are dependent upon the
srritable principle.
IV,
That the tRR1TABLE PrRINCIPLE of both
1s dependent upon, and governed by, the vi-
TAL PRINCIPLE.
V.
That the death of the vegetable and of the
animal is conflituted by the ceffation of the aétion
of the vital principle.

VI

That the vital principle having ceafed to
operate in the animal and vegetable, they arg
no longer fubjeét to the laws of vital affinity.

VII.

That vegetable and animal fubftances then
become obedient to the laws of chemical affi-
nity.

VIII.

That the animal and vegetable, when de-
prived of their vital principle, do not perifh,
but only lofe their organic ftructure, by the
continual eirculation of their ELEMENTS ; the
deftruction of one becoming the generating
caufe of ANOTHER.

COMN-
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CONCLUSION.

THUS the analogy between animals and ve-
getables has been purfued, in @ general way,
from their birth to their death.

The fources of comparifon that might have
been brought forward are innumerable, and
the extent to which it might have been car
ried 1s almoft incredible ; but as the great aim
throughout the whole has been perfpicuity,
brevity was preferred to prolix defcription.

This imperfe¢t fketch is, therefore, to be
confidered as an attempt to elucidate, in an
elementary manner, a few of thofe laws which
nature has fo beauteoufly difplayed, and inva-
riably adhered to, throughout her univerfe.
The contemplation of her fecret operations,
the admirable fimplicity confpicuous amidit
her empire (for nature is extraneous to that
which 1s complex), have in every the remoteft
ages of mankind employed the genius of the
philofophic mind. Monarchs themfelves, re-
tired from the weight of regal power, have
culled the luxuriant plant to explore the peri-
odical polity of the vegetable tribe ; and even
at the earlieft dawn of fcience, the inveftiga-

tion
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tion of this part of creation primarily attracted
the enraptured imagination of the mufe.

« Such themes as thefe the rural Maro fung.”

But how incompetent is human effort to
portray the beauties of this fublime fubject !
How inadequate the moft defcriptive talent to
approximate to our view the vegetative profu-
fions contained within the recefs of nature!
How limited have been our public refearches !
How contracted the knowledge which has been
as yet obtained ! What an incomprehenfive
{ftore remains yet concealed, impenetrable to
mortal view ! The rude figures drawn on a
wall by the hand of a child, do not fo widely
differ from the moft finithed performance of a
RuBEnNs.

Should, however, this concentrated view
meet the approbation of the learned, it is pro-
pofed to fubmit the fimilitude to a more mi-
nute inquiry ; to draw the parallel between the
different orders, and thereby to. purfue the
examination from the more perfect and evident
fpecies of animals and vegetables, to thofe
which are lefs perfe¢t and lefs confpicuous;
and thus to inveftigate organized nature, and
endeavour to eftablifh general rules concerning

ber operations. .
Thefe



























