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OUTLINES or AGRICULTURE.

THE Art of Hufbandry boafts an origin cogval with
the human race. Its age, however, feems to have contri-
buted but little towards its advancement ; being at prefent
extended but a few degrees beyond its primitive infti-

tution.

Until the Philofopher condefcends to diret the plough,
Hufbandry muft remain in a torpid ftate. It is the pecu-
liar happinefs of this age, that men of a liberal education
begin to cultivate this art with attention. The Board of
Agriculture has already raifed a {pirit of emulation among
our country gentlemen and fenfible farmers. Each feems
envious of contributing fomething towards the general
ftock of knﬂwledg}:. Such a pleafing intercourfe cannot
fail of {preading the improvements in Agriculture over
the moft diftant parts of this ifland.
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proper food; but the vegetable, not being pofleffed of the
power of motion, muft be fatisfied with the nourifhment

that we give it.

i lay it down as a fundamental maxim, that all plants
receive their principal nourithiment from oily particles in-
corporated with water, by means of an alkaline falt or ab-
forbent earth. Till oil is made mifcible, it is unable to
enter the radical veffels of vegetables; and, on that ac-
count, Providence has bountifully fupplied all natural
{foils with chalky or other abforbent particles. I fay natural
foils, for thofe which have been aflifted by art are full of
materials for that purpofe; fuch as lime, marl, foap-
athes, and the velatile alkaline falt of putrid dunghills.

It may be afked, whence do natural {oils receive their
oily particles? I anfwer, the air fupplies them. During
the fummer months, the atmofphere is full of putrid ex-
halations, arifing from the fteam of dunghills, the peripi-
ration of animals and fmoke. Every fhower brings down
thefe oleaginous particles for the nourifhment of vege-

tables.

.Of thefe particles fome fall into the fea, where they
probably ferve for the nourifhment of fuci, and other
fubmarine plants. They are, however, but feemingly loft,
as the fifh taken from the fea, and the weeds thrown upon

Aa :






LLse ]

This is the true reafon why land well tilled is fo remark-
ably fruitful.

It is well known that animals take in many earthy par-
ticles by the mouth, but vegetables take in the fewell
imaginable, having no way to difcharge them. And in-
deed they hardly take in any, as is evident from the care-
ful experiment made by Van Helmont, whereby it ap-
pears that a tree in the courfe of five years gained 164
pounds weight, while the earth in which it grew only

loft two ounces.

‘Water is thought, by fome, to be the food of vege-
tables, when in reality it is only the vehicle of nourifh-
ment. Water is an heterogeneous fluid, and is no where
to be found pure. It always contains a folution of animal
or vegetable fubftances. Thefe conftitute the nourifh-
ment of plants, and the element in which they are mi-
nutely {ufpended, alls only as a vehicle, in guiding them

through the fine veflels of the vegetable body.

The hyacinth, and other bulbous roots, are known to
perfect their flowers in pure water. Hence fuperficial
obfervers have drawn an argument in favour of water
being the food of vegetables. But the truth is, the roots,
ftem, and flowers of fuch plants are nourifhed by the
mucilaginous juices of the bulb, diluted by the furround-
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not capable of loofening the {oil by any fermentation, the
lands upon which it is laid ought to be in excellent tilth.
At prefent, that ufeful article of hufbandry is much di-
minifhed in goodnefs, owing to the improved methods of
extralling the oil from the rape. Teat and preflure are
employed in a double degree, and every other method is
ufed to the prejudice of the farmer.

Farmers who live in the neighbourhood of large towns
ufe abundance of foot. Itis an oily manure, but diffe-
rent from the former, containing alkaline falt in its own
nature, calculated as well for opening the foil, as for ren-

dering the oily parts mifcible with water.

It is obferved that pigeons dung isa rich and hafty ma-
nure. Thefe animals feed chiefly upon grains and oily
feeds; it muft therefore be expected that their dung
fhould contain a large proportion of oil.

The dung of {table-kept horfes is alfo a ftrong manure,
and thould not be ufed until it has undergone the puzrid
ferment, in order to mix and aflimilate its oily, watery,

and faline parts. Beans, oats, and hay, contain much
oil. The dung of horfes, that are kept upon green herb-

age, is of a weaker kind, containing much lefs oil. Swines’
dung is of a faponaceous and oily nature, and perhaps is

the richeft of the animal manures. When made into 2
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“have a good deal of oil in their compolfition; but then
they muft be laid on with lime, chalk, marl, or foap-athes,

fo as to render the oily particles mifcible with water.

The book of Nature may be difplayed, to thew that oily
particles conftitute the nourifhment of plants in their
embryo ftate. The oily feeds, as thofe of rape, hemp, line,
and turnip, confift of two lobes, which, when fpread upon
the furface, form the feminal leaves. In them the whole
oi] of the feed is contained. The moifture of the atmof=
phere penetrates the cuticle of the leaves, and, mixing
with the oil, conftitutes an emulfion for the nourifhment
of the infant plant. The oleaginous liquor being con-
fumed, the feminal leaves decay, having performed the
office of a mother to her tender infant. To perfons un-
acquainted with the analogy between plants and animals,
this reflection will appear ftrange. Nothing, however, is

more demonitrable.

Fig. 3. fhews the feed-leaves, or placenta, of a turnip,
with its radicle and germ. 4. The germ. &. The pla-

¢enta, or feed-leaves. ¢ The radicle.

On the contrary, wheat, oats, peafe, beans, barley, and
rve, keep their placenta, or feminal leaves, within the
garth; in which fituation they fupply the tender germ
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have been made upon lime, it is found to contain no kind
of falt. Its operation therefore fhould be confidered in a
different light. By the fermentation that it induces, the
earth is opened and divided, and, by its abforbent and
alkaline quality, it unites the oily and watery parts of the
foil.

From viewing lime in this light, it is probable that it
tends to rob the foil of its oily particles, and in time will
render it barren, unlefs we take care to fupport it with
rotten dung, or other manures of an vily nature. |

As light fandy foils contain but a fmall proportion of
oleaginous particles, we fhould be extremely cautious not
to overdo them with lime; unlefs we can at the fame time
aflift them liberally with rotten dung, woollen rags, thav-
ings of horn, or other manures of an animal kind. Its
great excellence, however, upon a fandy foil, is by me-
chanicaily binding the loofe particles, and thereby pre-

venting the liquid parts of the manure from efcaping out
of the reach of the radical fibres of the plants.

Upon clay the effeét of lime is different; for by means
of the gentle fermentation that it produces, the unfub-
dued foil is opened and divided: the manures laid on
readily gome into contact with every part of it; and the

fibres of the plants have full liberty to fpread themfelves.
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diflolved, vegetable fubftances. It is full of cil. Lime
diffolves the one and affimilates the other.

Such lands, not originally worth fourpence per acre,
may be made, by paring, burning, and liming, to pro-
duce plentiful crops of turnips, which may be followed
with oats, barley, or rye, according to the inglination of

the owner.

To the univerfal principle, oil, we muft add another of

great efficacy, though very little underftood; I mean the
nitrous acid of the air.

That the air does contain the rudiments of nitre, is de-
monftrable from the manner of making f{altpetre in the
different parts of the world. The air contains no fuch
falt as perfect nitre; it is a factitious falt, and is made by
the nitrous acid falling upon a proper matrix. The
makers of nitre form that matrix of the rubbifh of old
houfes, fat earth, and any fixed alkaline falt. The uni-
verfal aeid, as it is called, is attracted by thele materials,
and forms true nitre, which is rendered pure by means
of cryftallization, and in that form it is brought to us.
In very hot countries the natural earth forms a matrix for
nitre, which makes the operation very fhort.

b
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earth; and the reafon is, they have no way to difcharge
it.

It is highly probable, that the radical fibres of plants
take up their nourifhment from the earth, in the fame
manner that the lacteal veflels abforb the nutriment from
the inteftines; and as the oily and watery parts of our
food are perfectly united into a milky liquor, by means
of the fpittle, pancreatic juice, and bile, before they enter
the lacteals, we have all the reafon imaginable to keep up
the analogy, and fuppofe that the oleaginous and watery
parts of the foil are alfo incorporated, previous to their

being taken up by the abforbing vefiels of the plant.

To form a perfe& judgment of this, we muft refle&
that every foil, in a ftate of nature, has in itfelf a quan~
tity of abforbent earth, {ufficient to incorporate its inhe-
rent oil and water; but when we load it with fat ma-
nures, (as in the cafe of old Kitchen Gardens) it becomes
effentially neceflary to beftow upon it, at the fame time,
fomething to aflimilate the parts. Lime, foap-athes, kelp,
marl, and all the alkaline fubftances, perform that officc.

In order to render this operation vifible to the fenfes:—
Diflolve one drachm of Ruflia pot-ath in two ounces of
water; then add two fpoonfuls of oil. Shake the mix-
ture, and it will inftantly become an uniform mafs of 2
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jadicious courfe of crops is inftituted, and well fupported,
the practice may be confidered as beneficial. However,
fuch a kind of land fhould on no account be kept long
under the plough, but be laid down to grafs, after a few
crops, judicioufly chofen, are taken from it. When it
is intended to break up meadow-land that is over-run
with ruthes,’ coarfe grafs, and tap-rooted weeds, itisa
good practice to pare and burn the furface, taking off a
thick turf. This, after a proper drainage, is the beft
method of bringing coarfe meadow-land into cultivation;
and I apprehend it will not be objected to by thofe land-

owners who confider burn-baking as a ruinous practice.

Hitherto I have confidered plants as nourifhed by their
roots. I fhall now take a view of them as nourifhed by
their leaves. An attention to this part of the vegetable
fyftem is effentially neceflary to the rational farmer.

Vegetables that have a fucculent leaf, fuch as vetches,
peafe, beans, and buck-wheat, draw a great part of their
nourifhment from the air, and on that account impoverifh
the foil lefs than wheat, oats, barley, or rye, the leaves of
which are of a firmer texture.

Rape and hemp are oil-bearing plants, and, confe-
quently, impoverifhers of the foil; but the former lefs fo
: : B 5 ;
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upon the fame foil. It is not that each takes from the
earth fuch particles as are congenial: The food of all
plants is the fame; only fome require more, fome lefs.
Some take it near the furface, others feck it deeper. A
careful infpection of a healthy root will at ence demon-
ftrate the bias of nature. An examination of the foil
will thew how far they will agree. This is the rational
bafis of the change of {pecies, fo well underftood in Nor-
folk, where tap-rooted plants always: follow thofe that

root fuperficially.

To be convinced that we reafon improperly when we
fay, that every plant takes from the earth {uch particles
as are natural to it, we have only to confider, that a
lemon, engrafted upon an orange ftock, is capable of
changing the fap of the orange into its own nature, by a
different arrang-ement of the nutritive juices; and daily
obfervation teaches us that the grafs of the field is capable
of being changed into fleth and bene; but how this tranf-
mutation is performed, remains, and perhaps ever will
remain, unknown. The fame mafs of earth, by a certain
arrangement of its parts, can give life and vigour to the
bitter aloe, and to the faveet cane; to the cool houfe-leek,
and to the fiery muftard; to the nourifhing grains, and
to the deadly nightfhade. We may eat the earth, and
drink the water that moiftens it, and yet, by a wonder-

ful modification of its parts, it is made to produce both
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In the {pring, when the crown has become fufficiently
large, it detaches a number of ftrong fibres which puth
themfelves obliquely downwards. Thefe are the coronal
roots, ferving to nourifh the plant till it arrives at ma-
turity., A {mall pipe preferves the communication be-
tween them and thé feminal roots. This makes an eflen-
tial part of the plant, and is obferved to be longer or
thorter, according to the depth that the feed has been
buried. It is remarkable, however, that the crown is
always formed juft within the furface. Its place is the
fame whether the grain has been fown deep or {uperfi-
cial. I believe I do not err when I call this wegetable
}gﬂiﬁﬁ. - As the increafe of wheat depends upon the vi-
gorous abforption of the coronal roots, it is no wonder
that they thould fix themfelves fo near the furface, where
the foil is always the richeft. From an attention to this
circumftance, we are led to explain the operation of top-
dreffings. Fig. 2. reprefents a grain of wheat fown ata
proper depth. 4. The crown with its roots. 4. 'The pipe
of communication. ¢ The feminal roots, with the cap-
fule of the grain. Fig. 5. fhews a plant of wheat fown
fuperficially. a. The crown and roots. 4. The feminal
roots. ¢. The capfule of the grain. Hence it i1s obvious
that wheat, fown fuperficially, muft be expofed to the
feverity of the froft from the thortnefs of the pipe of com-
munication. The plant, in that fituation, has little bene-

ﬁt from its feminal rogt. On the contrary, when the
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It will here be neceflary to remark, that as top-dreflings
carl caily operate a little way within the furface, they are
therefore only proper for horizontal feeders, as wheat,
oats, barley, and rye. Beans and tap-rooted plants re-
quire fuch heavy manures as are worked into the land by

the action of the plough.

It may be objected, that turnips, though tap-rooted,
yet receive benefit from top-dreflings; but it muft be
cer::ﬁdcred that they operate upon the plant by haftily
puthing it into rough leaf, thereby fecuring it againit the
fly. After this the turnip flourifhes or declines in pro-
portion to the richnefs or poverty of the foil.

Soot, malt duft, pigeons’ dung, and rape duft, are con-
fidered as top-dreflings. They are confequently never
worked into the Jand by the plough. In that they effen-
tially differ from other manures. When any kind of ma-
nure is worked into the land by the plough, we mean to
lighten the foil; but when we apply top-dreflings, we
only confider the nourifhment of the plants, having no
regard to loofening the earth. Light, fandy, and lime-
flone lzllnds are beft managed by top-dreflings. Stiff’ loams
and clays require lime and rotten dung to break the co-
hefion of their parts. The lait remains in the ground for
the benefit of the fucceeding crops; the other is only the

food of the year. The tillage farmer, whofe {oil is thin,
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a contrivance that would produce an accumulation of
heavy manure at a fmall expence.

Having in feveral parts of thefe Outlines hinted at the
analogy that fubfifts between plants and animals, I am
induced to think that an extenfion of that beautiful fub-
jeét will not be thought foreign to the object of this dif-

courfe,

It is an eftablifhed truth, that vegetables are placed in
a middle degree between animals and minerals. They
are {uperior to minerals, in having organized parts; but

inferior to animals, in being deftitute of {enfation.

As they are fixed to a place, they have few offices'to
perform. An increafe of body and maturation of their
feed, feem all that is required of them. For thefe pur-

pofes Providence has wifely beftowed upon them organs
of 2 wonderful mechanifm. The anatomical inveltiga-

tion of thefe organs, is the only rational method of -
riving at any certainty concerning the laws of the vege-
table ccconomy. Upon this fubjeét Dr. Hales judicioufly
obferves, ¢ that as the growth and prefervation of vege-
‘¢ table life is promoted and maintained, as in animals,
¢ by the very plentiful and regular motion of their fluids,
¢ which are the vehicles ordained by nature to carry nu-

“ triment to every part, it is therefore reafonable to hope
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mounted upward to the extreme parts of the plant, where,
meeting with the external air, it became condenfed inteo
a liquor, and 1n that form returned to the root by the
venal fyftem, between the wood and bark. Dr. Hales
{et afide this dotrine, and, in the moil fatisfaltory man-
ner, made it appear that the vegetable juices rife and fail
in the fame feries of veflels, and confequently have no

circulation.

- It is remarkable that Dr. Hervey fhould have been the
firft who eftablifhed the circulation of the blood, in oppo-
{ition to moft of the anatomilts of Europe; and that Dr.
Hales fhould have difproved the circulation of the vege-
table juices, contrary to the opinion of every naturalift of
his time.

The feed of a plant, after it has dropt from the ova-
rium, may be confidered as an impregnated ovum, within
which the embryo plant is fecurely lodged. In a few

days after it has been committed to the earth, we may
difcern the rudiments of the future plant. Every part

appears to exift in miniature. The nutritive juices of the
foil infinuate themfelves between the original particles of
the plant, and bring about an extenfion of its parts. This
is what is called the growth of the vegetable body.
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ment {upplied by the placenta, or lobes, is conveyed for
the prefervation and increafe of the embryo plant. -

In order that I may be clearly underftood, it will be
neceflary to obferve, that the lobes of farinaceous grains
are fixed in the earth. They are therefore improperly
termed feminal leaves, being rather the placenta, or coty-
ledons of the plant. On the’ contrary, vegetables that
have an oily feed, as rape, hemp, line, and turnip, carry
their lobes upward, and fpread them upon the furface, in
the form of broad leaves. Thefe, though they perform

the office of a placenta, are properly feminal leaves.

Fig. 1. reprefents the body, or placenta, of a bean, with
its germ, radicle, and umbilical ramifications.—a. The
germ.—b. The body, or placenta, with the umbilical ra-
mifications.—¢. The radicle.

Fig. 3. reprefents the placenta, or feed-leaves, of a tur-
nip, with its radicle and germ.—a. The germ.—b. The
placenta, or feed-leaves.—c. The radicle.

To illuftrate the fubject of vegetation, let us take a
view of what happens to a bean, after it has been com-

mitted to the earth.

In few days, fooner or later, according to the tempe-
rature of the weather and difpofition of the foil, the ex-
' C
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the germ, being of a fucculent nature, aflift the plant, by
attrating from the atmofphere fuch particles as their
tender veffels are fit to convey. Thefe particles, how-
ever, are.of a watery kind, and have not, in their own

* nature, a fufficiency of nutriment for the increafing plant.

Vegetables and animals, during their tender ftates, re-
quire a large fhare of balmy nourifhment. As foon asan
animal is brought into life, the milk of its mother is fup-
plied in a liberal ftream, while the tender germ feems
only to have the crude and watery juices of the earth for
its fupport. In that, however, we are deceived. The
Author of nature, with equal eye, watches over the in-
fancy of all his works. The animal enjoys the milky
humour of its parent. The vegetable lives upon a fimilar
fluid, though differently fupplied. For its ufe the fari-
naceous lobes are melted down into a milky juice, which,
as long as it lafts, is conveyed to the tender plant by
means of innumerable {mall veflels, which are {pread
through the fubftance of the lobes. Thefe veficls, uni-
ting into one common trunk, enter the body of the germ,
and perform the office of an umbilical chord. Without
this fupply of balmy liquor, the plant muft inevitably
have perithed, its root being then too {mall to abforb a
{ufficiency of food, and its body too weak to affimilate it

into nourifhment,
C 2
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and conveyed into its body by means of umbilical veflels,
at a time when the radicle was unable to fupply a {uik-

ciency of nutriment.

An oviparous animal, from the time that it 1s brought
into light, feems to receive all its nourifhment from with-
out. This, however, is only an appearance. The yolk
of the egg, remaining entire during incubation, is reccived
into the body of the animal, and in a manner fimilar to
the paffage of the milky juice of the vegetable, is flowly
conveyed into the veflels of the tender chick. Thusa
{weet nourifhment is prepared at a time when neither the
induftry of the animal, nor the attention of its mother,

could have procured a {ufficient fupply.

It is wonderful to obferve the attention of Providence
to the infancy of vegetable life! but our wonder is turned
~ into adoration when we obferve the fame goodnefs be-~
{ftowed upon every part of animated nature: and, to efta-
blith this important truth, we have only to take a view
of the ftate of an egg on the fourth day of incubation.
Fig. 1. reprefents the containing and contained parts of
an egg, as they appear on the removal of the fore-part of
the fhell. Fig. 2. The fhell. Fig. 3. The membranes
which line the infide of the fhell, and inclofe the whole
contents. a. The fhell. 4. The cavity formed by the
membranes, in which a fmall portion of air is lodged.






























