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of an organ; but cithier it will be separated 1n the form of excre-
© aents, such uas sugar, starch, oil, wax, resin, mgnnite, or gum, or

1hese substances will be deposited in greuter ok less' quantily in

the wido eelle and vessels, -] .

Tho quantity of gluten, vegetable albumen, and mucilage, will
augment when plants are supplicd with an excess of food contain-
ing nitrogen 5 and ammoniacal salts will rermain in the sap, when
for example, in the culture of the beet, we manure the soil wngh a
highly nitrogenous substuance, or when we suppress the (unctions
«of the leaves by removing them from the plant,

We know that the ananas is scarcely catable in its wild state,
and that it shoots forth a great quantity of leaves when treated
with yich animal manure, without the fruit on that account ac-
«iring a large amount of sugar; that the quantity of sturch in po.
tatoes increases when the soil contains much humus, but decreases
when the soil is manured with strong gnimal manurc al-
though then the number of cells increascs, the potatoes ac.
quiring in the first case a mealy, In the second a soapy, con.
sistence. Beet.roots taken from a barren, sandy soil contain a
maximum of sugar, and no ammoniacal salts; and the Teltowa
parsnep loses its mealy state in a manured Jand, because there all
the-cir tances ry for the formation of cellsarc umted.*

An abnormal production of certain component parts of plants
presupposes a power and capability of assimilation to which the
most powerlul chemical action cannot be compared. The best
idea of it may be formed by considering that it surpasses in power
the strongest galvanic battery, with which we arc not able to se-
parate the oxygen from carbonic acid. ‘The affimty of chlorine
for hydrogen, and its power to decompose water under the influ.
enceof light and set at liberty its oxygen, cannot be considered as
at all equalling the power and energy with which u leafscparated
from a plant decompuses the carbonic acid which it absorbs.

The comnmon opinion, that only the direct solar rays can effect
the decomposition of carbonic acid in the leaves of plants, and
that reflected or diffused light docs not possess this property, is
wholly an error, for exactly the same constituents arc generated
m a number of plants, whether the direct rays of the sun fall upon
them, or whether they grow in the shade. They require light,
and indecd sun.light, but it is not necessary that the direct rays
of the sun reach them, Thelr functions certainly procced
with greater intensity and rapidity in sunshine than in the
diffus d hight of day; but there is vothing more in this than
the similar action which light exerciscs on ordinary chemical com.
binations; it merely acceleratesin a greater or less degree the ac-
tion alrcady subsisting.

Al the carbonic acid, therefore, which we supply to a plant
will undergo a trunsformation, provided its quanti'y be not greater
than can be decomposed by the lcaves. We know that an excess
of carbonic acid kills plants, but we know alo that nitrogen to a
certain degree is not essential for the decomposition of carbonic
aicd. All the experiments hitherto instituted prove, that fresh
lcaves placed in water impregnated with carbonie acid, and ex.
posed to the influence of solar light, emit oxygen gas, whilst the
carbonic acid disappears. Now in these experiments no nitrogen
is supplicd at the same time with the carbonic acid; hence no
other conclusion can be drawn from (hem than that nitrogen is
not neccssary for the decomposition of carbonic acid,—for the ex.
creise, therefore, of one of the functions of plants. And yet the
preserce of a substance containing this clement appears to be in.
dispensable for the assimilation of the products newly formed by
the decomposition of the carbonic acid, and their consequent adap.
tation for entering into the composition of the different organs,

The carbon abstracted from the carbonic acid acquires in the
leaves a new form, in which it is soluble and transferable to all
parts of the plent.  In this new form the carbon aids in constitut-
ing several new products; these are named sugar when they
possess a sweet taste, gum or mucilage when tasteless, and cx-
crementitious matters when expelled by the roots.

Hence it is evident that the quantity and quality of the sub.
stances generated by the vital processes of a plant will vary accord-
mg to the proportion of the diffcrent kunds of food with which it is
supphied. The development of every part of a plant in a free and
uncultivated state depends on the amount and nature of the food
afforded toit by the spot on which it grows. A plant is developed
on the most sterile and unfruitful soil as well 2son the most lux.

#Children fed upon arcow-root, salep, or Indeed any kind of amylaceous
foad, which docs not contain ingredients fitied fur the formation of bones
and museles, become fat, and acquire much embonpont : their limbsappeat
}'ull,dbut they do not acquire strength, nor are their orguns properly deve.

oped,
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driant and fertile, the only difference which can be observed being
in its height und size, in the number of its twigs, branches, lcaves,
blossoms, and [ruit.  Whilst the mdividual organs of a plant in.
creuse on a fertile soil, they diminmish on another where thase sub.
stances which are necessary for their formation are not so bounti.
fully supplicd ; and the proportion of the constituents which cou-
tain nitrugen and of those which do not in plants varies with the
amount of nitrogenous matters in their food.

‘Tho development of the stem, lcaves, blossoms, and fruit of
plants is dependent on certain conditions, the knowledge of which
cnables us to exercise some influence on theirinternal cunstituents
as well as on their size. It is the duty of the natural philosopher
to discover what these conditions arc ; for the fundamental princi-
ples of agriculture must be based on a knowledge of them. There
i8 no profession which can be compared in importance with that
of agriculture, for to it belongs the production of food for man and
animals ; on it depends the welfure and development of the whols
human species, the riches of states, and all commerce There i3
no other profession 1 which the application of correct principles
is productive of more beneficial cftccts, or is of greater and more
ducided influence. Hence it appears quite unaccountable, that
we may vainly scarch for one leading principle in the writings of
agriculturists and vegetable physiologists,

‘The methods empioyed in the cultivation of land are different
in every country, and 1n every district ; and when we inquire the
cause of these differences, we receive the answer, that they depend
upon circumstances. No answer could show ignorance more
plainly, since no one has cver yet devoted himself to ascertain what
these circumstances are. Ihus also when we inquire in what
manner manure acis, we arc answered by the most intelligent men,
that its action is covered by the veil of Isis; and when we de-
mand further what this means, we discover merely that the excre-
ments of animals are supposed to contain an incomprehensible
something which assists in the nutrition of plants, and increases
their size. This opimon 18 cmbraced without cven un attempt
bemg made to discover the component paris of manure, or to be-
come acquainted with its nature,

In addition to the generai conditions, such as heat, Lght, mois-
ture, and the component parts of the atmosphere, which are neces.
sary for the growth of all plants, ccrtain substances are found 1o
exereise a peeuliar influence on the development of particular fami.
lies. ‘These substances either are already contained in the soil, or
are supphed to 1t in the form of the matters known under the gene-
ralname of manure. But what docs the soil contain and what are
the components of the substances used as manure 2 Until theso
ponts are satisfactorily determined, a rational system of agriculture
cannot exist. The power and knowledge of the physiologist, of the
agricultunist and chemist, must be united for the complete solution
of these questions ; and m order to attain this end, a commence-
ment must be made.

The general object of agniculture s to produce i the most ad-
vantageous manner certain quulitics, or a maximum size, in cer-
tam parts or organs of particular plants. Now this vbject can be
attained only by the application of thuse substances which we
know to be indispenspble to the development of these parts or
organs, by supplymg the conditions necessary to whe production of
the qualitics desired.,

The rules of a rational system of agriculture ahould enable us,
therefore, to give to cach plunt that which it requires for the at-
tainment of the object in view.

The special object of agriculture is to obtain an abnormal deve-
lopment and production of certan parts of plants, orof certain ve-
getuble matters, which arc employed as food for man and animals
or for the purpose of industry.

The means employed for effecting these two purposes are very
different.  T'hus the mode of culture, employed for the purpose
of procuring fine pliable straw for Florentine hats, is the very op-
posite to that which must be adopted in order to produce 2 maxi-
mum of corn from the same plant. Pcculiar methods must be
used for the production of nitrogen in the seeds, others for giving
strength and solidity to the straw, and others agamn must be fol-
lowed when we wish ta give such strength and sohdity to the
straw as will enuble it to bear the weight of the cars.

We must proceed in the culture of plants in preciscly the same
manner as we do in the fattening of ammals. The flesh of the
siag and roe, or of wild animals in general, 1s quite devoid of fat,
like the muscular flesh of the Arab; or 1t contams only small
quantities of it. The production of ficsk and fat may be artifi-
cially incrcased ; all domestic anmimals for example, contain much
fat,  We give food to animals, which ncreases the activity of



