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ANTRODUCTORY OBSERVATIONS. 8

¥ gaveitbeing ! How great the cnntrast be-
tween the diminutive acorn and the state
ly forest-oak | The seed is seemingly no-
thing more than a mere homogeneous

substance ; but, when placed within the \

influence and operation of particular :'\‘
causes, its latent vital principle is called
forth into action, a variety of organs are
unfolded, and by successive evolutions
the plant arrives at that state which
constitutes the perfection of its nature,
when, like animals, it is also endued with
the power of propagating its species.
Naturalists have arranged all kinds
of matter under three general classes; the
Animal,—theVegetable,—and the Mines
ral. Those substanceswhich belong to this
last department being more particularly
subject to the laws of chemistry, and

having only an arrangement of parts
B 2






ANIMALS AND VEGETABLES. 5

those beings which actually form the last
link in the scale of animal existence, and
the first in that of vegetables.

Some naturalists, however, have had
an idea of discriminating between them
by making the locomotive power essen-
tial to animals. But upon inquiry this
character will not be found universally
true ; for some species of these are found
to adhere to rocks, without having the
power of changing their situation.

Other naturalists have supposed, that
the distinguishing character of a vegeta-
ble consists in its having neither brain,
nor any receptacle answering toastomach.
It is true, we cannot discover any thing
which bears an organic resemblance to
the brain in any part of the vegetable
body ; but, on the other hand, the ex-

B 3






ANIMALS' AND VEGETABLES. (]

celebrated Linnzeus is open to objections.
With a view to discriminate the three
departments of nature—he says, « Lapi-
des crescunt.—Vegetabilia crescunt et
viviunt.—Animalia crescunt, vicunt, et
sentiunt.”

That part of this defimition which re-
lates to stones, if taken in its literal
sense, 1s obviously inaccurate ; for growth
mmplies an expansion or evolation of parts
consequent upon the action or functions
of particular organs, which exist only in
those bodies endued with the principle
of life. But stones or fossils are inani-
mate substances, destitute of every kind
of ‘organization®, and their magnitude

2 ¢ Their curious crystallization bears some resems
blance to organization, but performs none of its funec-

tions; mnor is any thing like tht vital principle to te

found in this department of nature,” Fide smith’s lu«
troduction to Botany.






- ANIMALS AND VEGETABLES. 9

ingly to be ranked in the class of ani-
mals or in that of vegetables.

From the great difficulty in drawing
the line of separation between them, it
1s evident there must be some things in
which they closely resemble each other ;
and although the consideration of their
analogies is not the immediate design of
this essay, yet it will not be altogether
foreign to 1its purport to take a general
and summary view of these.

In the first place, it must be obvious
even to the most superficial observer, that
vegetables are endued with life ; and if
we 1nquire into the physiology of the
seed which originally gives existence to
the plant, and mark its development and
evolution, 1t will be manifest that the
ceconomy of generation in vegetables is
regulated by the same laws as that in






BETWEEN ANIMALS AND VEGETABLES. 11

Both have the pnﬁrer of generating heat,
but become languid under the influence
of certain degrees of that element, and
are also destroyed by too extreme a de-
gree of cold. Different species of vege-
tables also require different soils, as diffe-
rent kinds of anmmals require different
food for their nourishment and support®;
and both become weak and sickly from
a deficiency or the bad quality of it. - The
health of plants too, like that of animals, s
impaired by an interrupted perspiration,
and both die when deprived of air. In
both, the seasons of propagating may be
accelerated by the influence of heat,
or retarded by cold. In both we find a
and bore no fruit, but afterwards learned to accom.

modate themselves to their new situation.” Fide

Botanic Garden, Part 2d, Canto 1st, Note on the
Bwallow.

¢ Vide Watson’s Chemical E-saays.






AND OF VEGETABLE MOTION. 13

not the only ground upon which 1t rests.
Many other pha@nomena are observ-
able in the vegetable @conomy, which
seem further to show that the conjecture
is not so far distant from probability as
1t might at first appear to be. Some
of these phxnomena relate to motion
in vegetables, which although destitute
of the locomotive faculty, yet are en-
dued with certain powers of motion, and
many of them even to a much greater
degree than some of the inferior orders
of animals, several species of which are
also destitute of all locomotive power.
This is the case with sponges, sea-pens,
and various other zoophytes, which being
a lwing principle. And by admitting this attribute we
advance a step higher in the analogy we are pursuing :
for the idea of life naturally implies perceptivity.’

Fide Manchester Mem. vol, ii. Dr. Percival on the
¢ Parceptive Powers of Vegetables.”






OF INSTINCT AND VOLITION. 15

being. Hence, may it not be fairly in-
ferred that they are likewise endued with
instinct,and consequently with sensation?

But althoughnature may have bestowed
on plants these attributes, yet, it does
not necessarily follow that she has also
made them capable of %ahmtary actions;
for volition 1s a particular faculty of mind
associated with other qualities, which
render the being endued with them a
rational agent®. Itis the power of choice
exerted by the individual on particular
occasions; and therefore, actions conse-
quent upon the exertion of this power are
more or less dependent on the will ; but

b ¢¢ Volition is the actual exercise of the power the
mind has to order the consideration of any idea, or
the forbearing to consider it ; or to prefer the motion
of any part of the body to its rest, by directing any
particular action, or its forbearance,” (Locge on thg
Human Understanding .)






AND As DISTINGUISHABLE FROM VOLITIOR. 11’

Of this class of actions is that of suck-
ing ; and it is very probable that many
other operations of animals which seem
to be the result of wvolition are merely
instinctive, otherwise we must 1 many
instances ascribe to them a degree of in-
telligence and sagacity even superior to
that of the human species; at least in
what relates more immediately to their
necessities and welfare . |

An intelligent being has for the most
part some motive in view for the perfornif
ance of any particular operation; and he is
thereby enabled to act in a way similar to
others, or differently from them, accord-
ing to the object he may will or intend to
accomplish. His power of action 1s va-
ried almost infinitely ; but with respect
to irrational beings it is different. Each
of these is distinguished by a certain

! Vide Additional Observations on Instinet.—(1) & (2.)
C






OF INSTINCT IN GENERAL. ig9

nests, and the art and address exhibited
by the spider in the weaving of its web,
eannot fail to eall forth the admiration
of the observer. But the skill which
these and many other animals exhibit,
cannot be applied, even by the most
sagacious of them, to purposes beyond
the sphere of their particular wants.
These wants are similar in every animal
of the same species, and each exerts it-
self like the other for the purpose of
providing for them, without the aid of
instruction or experience. = Hence, al-
though we perceive that some particular
purpose 1s intended by the performance
of many of the actions of vegetables, as
well as by those of amimals, yet, the
intention is not in the agents themselves,
but in that superintending Providence

who has ordained their existence,
c 2






OF VEGETABLE INSTINCT. 21

of light ; but the evident benefit which a
plant derives in consequence of those
particular actions, as well as the circum-
stances attending these, render it most
probable that they are the spontaneous
_exertion of that being to avoid what is
prejudicial, and to obtain that which is
more salutary, to its nature ; thereby, like
amimals, contributing to 1ts own welfare
and preservation.

It this self-inclination of a plant
towards the light were the effect of
the mechanical action of that element,
it 1s reasonable to suppose that a me-
chanical cause, operating on a plant so
powerfully as to make 1t changethe
original diwrection of its branches and
leaves, would necessarily act with more
or less force : and as,moreover, that force
1s continually acting during the day, we






OF VEGETABLE INSTINCT. 23

nature has given them the power of mov-
ing or turning their branches and tendrils
different ways, until tii{:y generally meet
witha tree or some other body on which
to climb or attach themselves, and when
a tendril has laid hold of a support it
coils up and draws the steni after it.
Trees and other vegetables have like-
wise the power of directing their roots for
procuring nourishment ; and 1f this do not
indicate an instinctive selection of food, it
1s at least something very analogous to it.
For instance, a tree growing near a ditch
will be found to direct its roots straight
downward, on the side next the ditch, un-
til they reach the ground below 1t, when
they will throw off fibres underneath, and
ramify like the root on the other side
of the tree. Some curious examples of
this kind of instinct are related by






OF VEGETABLE INSTINCT. 25

mountain ebony, the African marigold™,
and many others, are so regular in folding
up their leaves before rainy weather, that
these motions have been considered as a
kind of instinct similar to that of ants.”

Aquatic plants also furnish some cu-
rious examples of spontaneous motion
strongly characteristic of instinet. A-
mong these, the water-lily affords a very
remarkable instance, and that too con-
nected with the reproduction of its spe-
cies. This p}antlbearﬂ its flowers upona
foot-stalk under water, and when the flow-
ering season arrives, the stalk rises per-
pendicularly without any regard to the
stream, until the flowers reach above the
surface of the water. At this time some
of them expand, and then the anthere
discharge their fecundating dust upon

* This refers to the petals, not leaves, of Calendula
pluvialis,






OF YEGETABLE INSTINCT. 27

mstinct, and that light operates only as
an auxiliary to that phaenomenon.

Those particular operations of ani-
“mals which appear directed to some
useful end in their ceconomy, we ascribe
to instinct; and 1if any of the actions
of vegetables are explainable upon that
principle, surely, it cannot be incon-
sistent to ascribe to a similar cause
those particular actions which they are
observed to perform at the most im-
portant period of their existence. The
propagating season of the different spe-
cies of vegetables is not less uniform and
regular i 1ts returns than that of the
different species of animals. At this pe-
riod the animal obeys a particular impulse
of natare, and the inward operation of
that impulse stimulates the individual so
influenced to the performance of those
actions, which lead to the same conse-






OF THE SLEEP OF PLANTS. 29

towards evening, and during the night,
when plants are supposed to have also
their season of sleep; and the exter-
nal character of many of them appears
so changed at this time, that it 1s often
difficult to recognise their species. In
some plants the leaves hang down by
the side of the stem; in others, they
rise and embrace it ; and in some they
are disposed in such a way as to conceal
all the parts of fructification.

Motions of a similar kind also take
place in the flowers. Some of these du-
ring the night fold themselves up in their
calices; some only close their petals,
while others incline their mouth or open-
g towards the ground. The mode of
sleep varies, therefore, in different spe-
cies of plants; and in consequence of
this alteration of position in the flowers as






OF THE SLEEP OF PLANTS. 31

rates in a very similar manner on ani-
mals; for the absence of light is also fa-
vourable to their sleep, and this fact
seems fo ppint out further the analogy
between sleep as strictly so called, and the
effects which take place in plants, under
the ecircumstances above mentioned.
However, leaving it to abler physiolo-
gists to decide on the propriety of the
term, it 1s at all events very evident
that an interval of rest is as necessary
to the health and vigour of the vege-
table as it is to that of the animal.
Many other examples of instinctive.

rendered barren by the premature discharge of the fer-
tilizing dust which the anthere contain, But as there
are plants which are always under water, nature has
wisely adapted their ceconomy to their situation, and
those “ aquatic vegetables which blossom under water
seem to havea peculiar Kind of glutinous pollen destined
to perform its oflice in that situation.” Pide Smith's
Introduction to Botany.
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AS RELATED TO THE VOLUNTARY POWER. 33

conclude that the various aetions of open-
ing and closing their petals and foliage
may be justly ascribed to a voluntary
power ; for, @ithout the faculty of voli- &
tion, sleep would not have been necessary
to them ™.” _ ﬁ

The several phenomena which have
been noticed on this curious subject, do
certainly afford some ground for augpos-
ing that sleep 1s more or less necessary
to the welfare of vegetables, as well as to
that of animals. But although there is
in this state a * suspension of voluntary
motion,” at least in those animals which
are endued with this power, yet,/it  does
not necessarily follow that sleep is a cri-
terton of 1its existence, for wvolition is
an attribute of mind, associated with a

2 Pide Darwin’s ?ﬁﬂ_numia.; also, Botanic Garden
—Note on Chunda, ~

D

: 4






OF THE LOCOMOTIVE POWER. 33

chief criterion of sensation. But if it
be admitted that every animal is endued
with sensation in a greater or less degree,
it is evident that the locomotive fﬂcuh‘?
18 not a mnecessary adjunct of it; for
some living beings are assigned to the
class of animals which are destitute ot
the power of locomotion ; énnsequently,
the absence of tl;is n vegetahles?cannnt
be urged as an argument agafnst the
existence of sensation mn them.

It 1s further remarked in the same
work under the article quoted above,

that “ shell-fish, even those apparently™

the most sluggish and destitute of any
ﬂppuratusﬁ'ﬂr motion, are found to be
Surnished with such instruments as en-<
able them to perform all those move-

ments for which they have any occa-

sson.”

D 5 'éi

5






OF THE LOCOMOTIVE POWER, 37

hold the most wonderful agility and cun-
ning ; and those from which these parti-
cular qualities are withheld, nature has
endued with others which are no less
useful to the individuals possessed of
them. Itis obvious, therefore, that how-
ever different in degrees of usefulness and
cacy these various qualities may appear
ifl;ﬁan _abstractedly conside:%ed, yet, when
~relatively so, they will be found equally
conducive' to the same purpose in all:
and that purpose embraces the welfare,
the preservation, and the continuance of
every different species of living beings, ~
from man even down to the most lowly
plant! Hene, if any of them be destitute
of the locomotive power, it is because all
the purposes for which this faculty, given
to others are fullyanswered witho t,aﬁd

not required in their %ﬂﬂlﬁ[&il\?ﬂr 18
4 Y
o

2






OF SENSATION IN GENERAL. 30 .

independently of the other fwo, and the
locomotive power, independently of vol-
tion. Indeed, if we attend to the parti-
cular character of the locomotive faculty
m many animals, it is evident that the
_exertion of this power is merely instinc-
- tive, though it is not a necessary adjunct
_either of instinct or of sensation. But
“at the same time, I apprehend that sen-
sation 1s necessarily associated with the
mstinctive faculty, although the former,
like the latter, may exist independently
both of volition and of the locomotive
power; and perhaps we refuse to admit
the existence of sensation in vegetables,
under the idea that it is connected with
the exercise of intellectual powers, which
we cannot suppose to appertair} to this

class of beings. o
SENSATION 1s a name given by phi-
i) *
"‘f ‘1:':‘
N
p

.
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OF SENSATION IN GENERAL. 41
Creator has so emin distingnished
man? We are not to divest of particu-

lar qualities a%living.,héiﬂg, becausethe -
definition which human imagination héﬁ #
- framed, embraces more than what reason
will allow us to suppose brute animals or
- vegetables can possess. If the formerare

acknnwl&died' to have sensation, without

at the s
nent attributes -of man, may not vege-

© time possessing the emi-

tables be endued with an inferior de-
gree of sensitive power, as well as all
other living beings 17
If the intellectual far;ﬁlties of man be
* compared with those even of the most sa-
gacious brutes, the difference between
the one and the other will appear much
greater than between the actions of some
of the lower orders of animals, and those

1 Vide Additional Notes ** On Sensation "—(1.)

’ g ?‘ 4 3
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OF IRRITABILITY IN GENERAL. 43

stances which seem to favour this opi-%
nion. But I shall endeavour to show
that none of these afford any conclusive
evidence in support of the truth of it

IRRITABILITY” is generally defined
that power or property in living bodies
by which parts are made to act or con-
tract upon the application of a stimulus.”

This definition, however, seems to im-
ply only the existence of a disposition or
susceptibility for action, as if that power
were In a passive state until called forth
into action by some remote exciting
cause. But I apprehend that irritabi-
lity 1s a particular power, which 1s coéval »
with the living principle itself of the in-
dividual, and coniinually operating in a
greater or less degree, so long as the
principle of life exists®.

* Vide Additional Observations ““ On Irritalility "'—(2.)
* Vide Additional Observations *“ On I?fmﬁi-{ify "—(3)
w .






4

OF IRRITABILITY IN GENERAL, - 45

real nature or essence of it; and I appre-

hend that érritability comes within the
sphere of this observation. Irritability
1s one. thing, and its effects are another.
? not, therefore, presume to explain by

efinition the nature itself of that power,
but only aim to state, generally, the
effects depending upon its existence 1

and, whatever may constitute its real na~

ture, I shall endeavour to show that the
arritability of which plants are possessed
18 an%r,- and very powerful, evidence
of their sensation. Surely, it would be
very inconsistent to suppose that a liv-
ing being, so nearly allied to anmimals in
organization, should be destitute of sen-
sation, ﬂ yet at the same time suscep-
tible of 1mpressions.

It bas been maintained, however, that
the power of motion in vegetables is no

e
-y

W






OF VEGETABLE IRRITABILITY. 47

subject to the same laws in both.
For instance, the drritability of plants,
like*at of animals, may be destroyed
by similar causes; and in both it becomes
diminished in proportion to the frequen-
cy of the application of stimuli, which,
if too often applied, either on the same
individual, or on the same particular part,
will ultimately produce the effects of
such as are more powerful, or more 1m-
mediately destructive®.

We must also bear in mind, that
a plant is an organized and living be-
ing, and that without the presence of
the living principle it would be inca-

* It is observed by Darwin, that ¢ the irritability of
plants, like that of animals, appears liable to be increased
or decreased by habit: for those trees or shrubs which
are brought from a colder climate to a warmer, put
out their leaves and blossom a fortnight sooner thao tha
indigenous ones.””— Fide Zvonomia.

E;
8






OF THE NERVOUS SYSTEM OF VEGETABLES. 49

whether they are furnished with organs
similar to those which are the seat of
sensation in animals ? Perhaps this
wouﬁut be easily proved by ocular
demonstration ; nor indeed 1s 1t neces-
sary that the sentient organs of wvege-
tables should have the same struc-
ture, seeing that all those other parts
which they are allowed to possess 1n
common with animals, sensibly differ in
their form and character ;, therefore, by
analogy we may reasonably infer, that
their instruments of sensation will have
a corresponding difference “.

Surely, 1t would be very presumptuous
to insist that no other substance can per-
form the functions of nervesin other liv-

ing beings, except what we may think pro-

% Vide Additional Observations ** On Sensation'—
W &) ~







OF THE NERVOUS SYSTEM OF VEGBRTABLES. 5l

organs, which are the same, as to their
use, in all, though more or less varied 1n
their form, structure, and situation,accor-
ding to the nature of the species and the
mode of life for which they are severally
destined.—Indeed, the existence of a ner-
vous system in vegetables is rendered still
more probable by the analogy Between
them and animals, in regard to those func-
tions connected with their nourishment,
and also on which their health and growth
depend.

Whether a plant be nourished merely
from the moisture it absorbs from the
earth or air, or whether the soil where
it grows afford matter still better adapted
for its nutrition, yet, neither the one nor
the other possesses any of the characters
of the vegetable. The bark, the wood,
the leaves, and the fruit, differ from each

E 2






OF THE NERVUUS SYSTEM OF VEGETABLES. 53

Perhaps it would be impossible to de-
monstrate the particular organs which
are appropriated for these various pur-
poses. But, we are not on that account
to deny their existence. We should bear
m mind, that, owing to the particular or-
ganization of some living bodies, we are
often limited in our inquiries concerning
the physiology of their systems. When,
however, certain effects are produced,
and these effects appear sinnlar in their
nature to those which evidently depend
upon some peculiar structure of parts in .
beings more favourable to our researches,
we are naturally led to infer, that such
correspondent effects, wherever exhibited,
will depend upon a correspondent orga-
nization. .

Before the muscular structure of the
Uterus, or of the Iris, was demonstrat-
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tion and of secretion. And no doubt this
15 also the case in regard to every ani-
mal, although there are some m which
we cannot discover any thing that bears
any resemblance to nerves¥. But, as
sensation 1s not denied to exist in these
animals, and as they must also neces-
sarily perform those functions which in
others evidently require the particular
agency of these organs, it is obvious,
that although we cannot discover their
existence 1n every animal, yet, there is
at least something in the orgamzation
of the one, corresponding to the nerves

¥ The éenia or tape-worm is said to be destitute of
nerves, but it is Known to be very irritable. and per.
haps the result of future inquiries will prove to demon.
stration, that it has a nervous system as well as other
animals, of which, indeed, there cannot be any doubt
from what we know of the animal ccconomy in gene-
ral.

E 4






OF THE NERVOUS SYSTEM OF VEGETABLES. %7

from many curious circumstances relat-
ing to arritability. |

It has been maintained by some very
able physiologists that this power 1s de-
rived from the nerves; and if so, as plants
are irritable, and as the irritability ap-
pears to be of the same nature in them as

in animals, may we not reasonably infer
that they have also a nervous system, or

at least something analogous to it, and
consequently some kind of sensation?®?
There are, however,other physiologists.
who contend that irritability 18 not de-
rived from the nerves, and therefore
may exist independently of all sensitive
power®. But I have endeavoured to

show in another place, that if irritability
do not entirely depend on these organs,

. & Fide Additional Observations * On Sensation™ (2.)
b Vide Additional Observations ¢ On Irritalility™ (1.)
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Of this, I presume, it is impossible to
form any idea, seeing that their sentient
organs are necessarily so different from
our own.—Indeed, this observation is also
generally applicable to animals; for as
the different species of them vary in
their ceconomy, it 1s probable that each

bly. DBut after waiting forty eight hours and stimulat=
ing the same part again, the irritability was so far ex-
hausted that no action whatever could be excited, Even
a sirong shoek of electricily produced no visible effect,
though one of the same degree of strength occasioned
a great deal of action in the corresponding muscle of '
the limb which was sound, However, after several days
had elapsed, the muscle began to show fresh marks of
irritability, and the animal gradually recovered the use
of his limb, Now, if irritability were not derived from
thenerves, why should not the muscle which was the sub-
ject of the above experiment have continued to obey the
impulse of the stimulus, the same as the corresponding
one of the other limb? And moreover, how could we
account for the restoration of the power of actiop in
thelimb on which the experiment was made? Fide Addi-
tional Observations *“ On Irritability"—(3.)
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animal. Now, the principles of this rule
will very forcibly apply to vegetables.
For instance,—if we do any injury to
a plant, 1t will sooner or later, according
to the degree and nature of that injury,
exhibit such appearances as evidently
show that it 1s affected by it. - May we
not, therefore, with equal propriety con-
sider this as a mark of semsitive power;
for, 1f the plant had been destitute of
sensation, how could 1t have been, at the
same time, subject to the effects of any
injury ; and these too, of a nature so
different from what would have taken
place if the plant had lost its vitality?
—It would not be difficult to adduce
many instances where the sensation of ve-
getables is manifested under such circum-
stances ; but it will be sufficiently evinced
by the following familiar fact. If we
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extent of them, and therefore, we may
be justified in the opinion that such ana-
logies are combined with others, which
future inquiry may render as evident as
those already known. This observation
1s particularly applicable to the corre-
spondencies betweén animals and vege-
tables ; and under all the various phe-
nomena which those correspondencies
embrace, surely, it cannot be unreason--
able to suppose that all living beings
partake of sensation, of such kind, and
in such degree, as is best suited to the
particular sphere of existence in which
Providence has placed them.

There are some philosophers, however,
who contend that as plants are so much
exposed to the depredations of animals
and various other injuries, 1t would be
derogatory from the goodness of the
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and also that sensation is much greater
in animals than in vegetables; conse-
quently, their sufferings must be more
severe when they are injured or de-
stroyed. If, therefore, it derogate from
the goodness of the Creator to endue the
latter with sensation, it would seem far
more cruel in him to bestow on animals
a greater degree of it. Nay, such 1s the
idea generally entertained of the bodily
sufferings to which all animaly are ex-
posed, that, when we wish to inculcate
sentiments ‘of humanity towards the in-
ferior creation, we often join to our pre-
cepts those touching lines of the im-
mortal Shakespeare, who tells us, that
even :

¢ ———— the poor beetle, that we tread upon,
In corporal sufferance finds a pang as great
As when a giant dies,”






ANIMALS ARE EXPOSED TO INJURIES. 67

The hostility, which 1s observable
among the different tribes of animals,
has prevailed for a succession of ages,
and tends to universal good. It appoints
a particular boundary to the number of
individuals in every species, which would
otherwise multiply beyond all due pro-
portion, and derange the whole ¢ har-
mony of things.” And therefore, how-
ever oppressively this system of general
warfare may seem to operate towards
some individuals, yet, it constitutes the
very basis upon which is founded the
order of the whole living creation, and 1s
conducive to the happiness of every race
of beings.

But why such a system should be ne-
cessary for the promotion of good, it
18 not in place here to inquire, The
subject is a mystery, which will always

F 2
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ative faculty with which they are seve-
rally endued, nature has also bestowed
on their respective individuals some other
particular power, or quality, by which
they are protected, or protect themselves,
from the attacks of many of their ene-
mies, and thus preserve for a time their
existence,

But 1t has been contended, that there
are no such bounds to the destruction of
vegetables ; and this opinion is founded
upon the idea, that they have not, like
animals, the power of self-preservation ;
and this 1s also considered as another
moral reason against the probability of
the existence of sensation in plants.

In the Encyclopedia Britannica, under
the article “ ANimar,” it 1s said that
“ the principle of self-preservation is un-
doubtedly a consequence of sensation ;
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T

We are not, however, to expect that
the principle of self-preservation will be
as strongly manifested in vegetables, as
it 1s for the most part in animals, though
in some of the lower orders of these it 1s
not always very obviously marked.

On the subject of the locomotive
power, an example was adduced where
this faculty is so very limited, that the
actions depending upon it are so obscure
as to be scarcely discernible ; and in an-
other part of this Essay instances have
been also alluded to, where the anmimal
like the vegetable was even destitute of
this faculty. But, in whatever degree
or manner the power of motion may be
possessed by any amimal, we may ven-
ture to conclude that it is in every case
consonant to 1ts wants ; and as we cannot
reasonably aseribe any will or motive to
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Several very familiar and remarkable
instances of vegetable instinct have been
noticed in a former part of this Essay;
and independently of these, as well as
various others which might be adduced,
we find that a great varlety of vegeta-
bles, like many animals, either by their
structure, or some other particular means,
are enabled to protect themselves from
various 1njuries to which they are more
or less exposed. There are plants and
shrubs, that, like the porcupine, and the
hedgehog, are furnished with thorns or
spines which protect them against the
attacks of many animals. Others have
numerous prickly processes, which serve
equally for defence; and as these and
the former kind, in particular, afford
very palatable food to many of the qua-
druped race, some effectual check is ne-
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wound which is inflicted by means of
these instruments may occasion only a
temporary inconvenience to some ani-
mals, yet, it may prove very fatal to
others, particularly to the insect tribe.
The sting is described by naturalists, as
having at its base a little bag or reservoir
for the poison, with an aperture at its ex-
tremity, through which it 1s discharged ;
and this contrivance 1s very similar to
that of the venomous teeth of the adder,
and the sting of the wasp.

The Dionea Muscipula, or Venus’s
Fly-trap,—the Drosera, or Sun-dew,—the
Dypsacus, or Teasel, and various others,
are likewise furnished with some parti-
cular contrivance for the purpose of pre-
venting insects from plundering the plant
of its honey or seeds.

Besides these curious mechanical, and
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poisonous to others; and, therefore, ani-
mals do not feed on every kind of vege-
tables indiscriminately, but only on such
as nature has assigned for their particular
use; and these they instinctively select
from an innumerable variety destined
for the food of other species. Some of
the reptile class are confined even to a
single plant, are similar to it in colour,
and are said to partake also of its medi-
cinal qualities.

From this general view of the subject,
it 1s evident that animals and vegetables
reciprocally tend to the maintenance of
a due balance of life through the whole
creation ; and the particular manner 1n
which this is accomplished, 1s one of
those circumstances attending the insti-
tutions of nature, which cannot fail to
convince us of the existence of a super-
intendent Providence. [If there were not
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individual preservation ; yet, millions of
them go throigh the natural course of
their existence, without having suffered
from the depredations of their enemies.
And even those individuals, which fall a
sacrifice to the wants or the appetites of
others, have for the most part enjoyed
that portion of existence allotted to them,
and experienced every degree of happi-
ness of which their nature is capable.
The microscope has discovered to us
an innumerable multitude of beings, of
whose existence we had no idea before:
and though legions of these are daily de-
voured by the innumerable tribes of other
animals that feed on the vegetables or
fluids where these diminutive creatures
abound ; yet, can we reasonably umagine
that such a profusion of living beings
exists without enjoyment? Or, shall we
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to enjoy their own state of life; and by
which, too, the sum of happiness in the
universe will be abundantly multiplied !

The lot of every race of beings in-
ferior to man would, indeed, be very de-
plorable, if, like him, they were endued
with reason, and capable of contemplat-
ing their subordinate condition, which
exposes them to so many evils. But
Providence has benevolently concealed
this from their knowledge, and. they en-
joy their existence without reflecting
on its state :

€ The lamb thy riot dooms to bleed to.day,

Had he thy reason would he skip and play ?

Pleased to the last, he crops the flow’ry food,
And licks the hand just raised to shed his blood."”

Life, therefore, has its due measure of
enjoyment for all, according to the nature

of the beings endued with it. Hence, so
G
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to be of a vegetable nature, actually be-
long to the class of animals; while on
the other hand, some of those individuals
which are considered as belonging to
this, in reality appertain to the other.
Hence, if we deny the existence of sensa-
tion in all those beings which natura-
 lists have assigned to the class of vege-
tables, we may be, at the same time, de-
nying the existence of it in many ammals.
But every individual which is considered
as belonging to the ammal world is uni
versally acknowledged to have sensation,
whatever be its form, or the mode of its
existence.

In the early part of this Essay, a gene-
ral view was taken of the analogies be-
tween animals and vegetables; and the
phenomena which those analogies ems-
brace will, at least, induce us to pause,
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shrubs, but more especially bulbous-rooted
plants®,

There are plants which are also propa-
gated by suckers, slips, and cuttings, and
in these various modes, the polypus holds up
the analogy in the animal department.

Another striking point of coincidence in
the eeconomy of generation between animals
and vegetables, relates to the production of
mule individuals, We know that two ani-
mals of a different species will, if they pro-
pagate, produce a mule; so likewise, Ay-
brid or mule plants are sometimes produced,
by fecundating the female flowers of one

2 Buds arise either from the stems or branches. If
separated at a proper time from the parent vegetable
and placed in a fit situation, they will grow and become
i:erfect individuals capable of propagating their species.
The analogy between the propagation of the viviparous
animal and that of the vegetable is still greater in bul-
bous-rooted plants, The feelal plant is inclosed in the
rentre of the root, like the feetus in utero. In duetime
the plant makes its way through the coats of the root,
and gradually grows until it flowers, It then ripens its
seeds and dies, and a new plant is again formed from
the old root,
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and then I shall offer an idea on the subject,
founded on some experiments of Dr. Haigh-
ton concerning animal generation®.

- It is well known that, at a particular period
of the flowering season of the plant, the an-
there discharge their farina npon the stigma;
and it has been supposed that the particles
of this fine powder burst, and emit a very
subtile matter, which, being absorbed by the
style, is conveyed down to the rudiments of
the seed, which is thus rendered fertile. I
apprehend, however, that this idea owes its
existence to what has been conjectured with
regard to the animals; namely, that the
Jeecundating fluid stimulates the ovaries by
its being applied to their surface by the
Fallopian tubes. But from the experiments
alluded to, of Dr. Haighton, it would seem
that the appearances observable in the ova-

¥ The reader may see an account of these experiments
in the Philosophical Transactions for 1797, They
were made at the time the author was a pupil of Dr.
Haighton, who kindly afforded him the opportunity
of witnessing them.
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OF INSTINCT.

(Continued)

(1.) Max is éndued by nature with the
greatest number of instinets ; and although
marks of them all are more or less observable
in the brute creation, yet, we do not find any
of them in which the whole of these are com-
bined. Nor are the instinets which Nature
has assigned to any particular species, capa-
ble of all those various modifications of
which they are susceptible in the human
race, They are, however, in every way
adapted to the respective necessities of the
several species; and such is the particular
character of this wonderful attribute, that,
perhaps, it is impossible to distinguish upon
every occasion, between those actions which
are absolutely volitive, and those which are
solely instinctive. But, there must be a dif-
ference, although we may not be able to per-
ceive the line of distinetion.

Indeed, some instincts possess so much of
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bee constructs its eell, or the spider weaves
its web,—the whole is executed with the
same dexterity and skill as at any future
period.  The instinct of an animal 1s the
source of all its talents; and that instinct
determines the particular purposes to which
only, those talents can be applied, and the
extent to which they can‘be of any avail.
The dog, which on so many occasions
displays such marks of sagacity, could never
be taught to imitate the curious architecture
of the beaver; nor could the beaver, with
all its ingenuity, build a bird's nest, al-
though the materials for the purpose, and
a model for umitation, were placed before it.
These observations are equally applicable to
the insect tribe. The ingenious and indus.
trious honey-hee would be alike incapable
of forming any thing like the web of the
spider ; and we should as vainly expect the
spider to be taught to assist the bee in build-
ing its'cells, or to construct any thing which
had the most distant resemblance to them.
























OF SENSATION.

(Continued,)

(1.) The Almighty Creator has bestowed
on the various species of animals such attri-
butes as are best adapted to answer the in-
tents for which they were, severally, called
into existence; and as HE has likewise
endued vegetables with life, for purposes
equally important in the general plan of
Creation, no doubt that they, in common
with animals, also enjoy their existence in
that particular sphere which they occupy in
the universe.

Many of the brute creation, in common
with man, are furnished with particular sets
of organs, each of which is differently adapted
to receive impressions of external things;
and through the medium of those organs,
these animals, like ourselves, are endued

1
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can supply the loss of it: hence, we can-
not see through the medium of any other
organ than the eye; nor smell, nor hear,
nor taste, by means of any other organs
than those which are appropriated for these
particular purposes.

It is not necessary, however, that every
species of animals should be furnished with
all these senses, in order to constitute the
individuals of it perfect beings of their kind.
As we descend in the scale of animal exist-
ence, we find that the species hecome less
“elaborate in their internal structure, and that
they possess a fewer number of organs as
organs of sense, and as instruments of ac-
tion. But still their organization is duly
adapted to all the circumstances in which
they are placed. An animal, therefore, of
the most simple structure, is in its nature as
perfect as one of the most complicate and
elaborate organization; and whatever diffe-
rence may appear either in the size, struc-
ture; or mode of existence, of any par-
ticular kind, yet the sensitive power is

I2
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1s destitute of a rational soul, may we not,
under all ecircumstances, reasonably iufer
that vegetables do the same? Nor will the
truth of this conjecture be disputed on the
ground that we cannot form any idea of the
particular manner in which they may feel
affected either by pleasurable or painful
impressions, for, we are also unacquainted
with the sensations which the brute creation
experience.

When we speak of a living animal, we
naturally associate the idea of sensation with
that of its existence ; but this does not, at
the same time, give us any notion of the
particular nature of the pleasure or pain
of which the animal is susceptible. The
same impressions will create very different
sensations in animals of different species;
and this difference will probably be still
greater between those animals which inha-
bit different elements. Some of each class
are furnished with similar organs of sense,
which organs appear to be constructed on
the same plan in the individuals of each ele-
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to a paralytic limb which will sometimes
manifest a degree of irritability, although
there is a loss of motion and of sensation.
But on the other hand, those effects which
take place in consequence of the morbid
changes which the nerves may undergo, can-
not with propriety be deemed as conclusive
evidence against a theory which has no kind
of reference to disease ; but, on the contrary,
supposes the system in a healthy condition.

It is not in place here, nor is it essential,
to inquire what may be the particular state
or condition of these organs, when from
diseased changes they are no longer capable

a degree of nicety in the art of dissection, such as the
most skilful anatomist can never reach; nor, perhaps,
could an animal sustain such an injury to its frame
without the loss of life,

The nerves are so abundantly distributed throughout
a muscle, that we cannot touch any part, even with the
smallest pointed instrument, without feeling it in a
greater or less degree ; and as the whole muscular sub-
stance is irritable, it is probable that the nerves form
a constituent part of the muscular fibres, and that they

impart to these that principle upon which their irritabla
power depends.
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not be excited by electricity, the animal was
incapable of making any use of his leg; but
after several days had elapsed, the muscle
began to be susceptible of former impres-
sions, and the limb became at last as useful
to the animal as it was before the nerves were
cut through.

All these circumstances are very easily
accounted for, and the explanation of them
is, no doubt, already anticipated by those
who are acquainted with the resources of
Nature in repairing injuries.

We know it is a law in theanimal ceconomy,
that when living parts are divided, the blood
which is eflused between them, becomes the
bond of their union, and is ultimately con-
verted into the nature of the original part9,

4 Vide Philosophical Transactions for 1795. ¢ An
Experimental Inquiry concerning the Reproduction of
Nerves, by Docror Halcuron;” who proves that
‘¢ nerves are not only capable of being united, when
divided, but that the new-formed sulbstance is really and
truly nerve,” :
























