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antl vilnowafram i connedlon @fth arable culturo s and all
the above researches may be considered to have reference, almost
exclusively, to the improvement of this branch of pracucal agri.
cultare. Bt there is another branch of little less umportance, in
wlich the quality or constitution, and the cconomical use and
value, of the praduce of the soil, are subjccts of intercst and of
constant cuguiry.

Comn and putatoes arc dircet food for man.  Turmips and green
herbage are only wdirectly convertible to ins use.  ‘F'hie manufac.
tory of these into such food as he can consume—into beef, mutton
und pork, or into ik, butter, and chevse,—givesrise to important
hranches of rural economny, to which much rursl industry is devo.
ted, and a great breadth of the land.  In these brauches, it 13 ag
mportant to convert the raw vegetable material—the turmips and
hethage—into the largrest quuntity of the manufactured article,
beef or chicese, as it is, m arable culture, to raisc the largest possible
amount of grain with the smallest quantity of manure, and with
the least injury to the land. enee arise many questions as vitally
aflfecung this indirect, as the doctrine of manures affects the di-
1ect method of raismg human food.

Thus it was obscrved that onc kind of herbage, or com or root,
fattened animals more quuckly than another ; or avded thorr growth
more; or causcd them to yicld more milk; or made their milk
richer, 1n butter or in cheese; that, from certain kinds of land,
or after somo modes of culture, or when raised by the ad of some
kinds of manure, the samc kind of produce was more nututive;
and that when givea in some states, or under sbme known con-
ditions, it went further, and was thereforo more valuable in the
fceding of animals.

How many cunous questions are suggestcd by such obscrvations
as the following ! Some vanctics of wheat are better smited for
the pastrycook ; others, for the baker of bread.  Some samples of
barley refusc to melt in the hands of the brewer and distiller ; and
somo_ yield more brandy; while others lay on more fat. ‘L he
Scottish ploughman refuscs bog oats for Ins érose-meal, or for his
oaten-cake because they make it tough; and the cotter’s fanuly
{;rcfcr Angus oats for their porndge.mceal, because they swell, and

ccome bulky and consistent in the pot, and go further m feedmg
the children at the same cost.  The pea somctmes refuses to bou
soft ; and potatocs, on some soils and with some manures, peraist
in growing waxy. If Swedish turmps scil for thiny shillings a
ton—as in large towns they often do—yellow turmips will bring
only about twenty-five, and white globes, eighteens while all the
varietics ceasc to feed well as soon as asccond growth commences.

What is the cause of such differences as these 7 How do they
arisc? Can they be controlled 7 Can we by cultivation remove
them? Can wo risc preduce of thus or that quality at our
plcasure 2

Such questions, constantly arising, have led to extended analysis
of the food consumed by both cattle and man; and from these
analysis—still far from being complete—mniost cunous, most 1.
teresting, and mnost practically important results have already been
ohtained, Let us glance at some of the parual generalizations
which have been amived at, and which may be provisionally
adopted, by practical men.

We have alrcady scen that all vegetable productions contam
from nincty to nincty.cight per cent of combustible or orgamic
mattcr. N‘:m', this orgamc part has been found, in all cases, to
contain three different classes of substunces ;:—

First, the starck class, whuch comprchends starch, guin, and
sugar, and certam other substances of 2 smular kind,

Sccond, the fatty class, which comprehends sohd and Lquid
oils of various kinds, of which the oils cxtracted from sceds and
nuts are amiliar examples.

Third, the.gluten class, which comprehends the gluten ® of
wheat, vegetabie albumen, vegetable cascin and somc other ana.
Jogous substances, the distinctive characters of which huve not as
yet been thoroughly investigated.

Thcese several classes of substances are always to be found in
rensihle quantity in all our cultivated crops; but their proportions
vary in different plants, in different parts of the sume plant, and
in the same part when the plants are grown in different climates,
on unlikc soils or by theaid of difierent manurcs. Hence the
occasional differcnces i the sensible qualitics of the same vege-

* When wheaten flour is tnade intoa dough with water, and chis dough
s wash cd with 2 steeam of water upon a sieve, as Jong as the waler passes
through milky, a tenacious subsance, ike bird-lime, remaias Lelind, This
s the gluten of wheat, Albuinen s the name given by chemiats to the
whito of the egg; 2nd cuscin, that applled to the curd of milk, OFf both of
xhcwxjoa;:’cr, au appreciabic quantity is fouund in almost every kind of vege-
table .
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table, nnder different circumstances— (i taxiftess of the potatm,
the Lardness of the pea, and the stubbernness of the barley—ho.
come telligible.  ‘The several orgamc constituents of the grain
and root crop¢ are present i unhke proportions, and necessunly
give nise to unlike quahtics. ’

But their unlike effects, in the fecding of animale, suggested a
further train of mvestigation. The parts of antmals arc known
to be differently built ap, or with different degrees of rapidity and
success, by these different varicties of vegetable produce ;—of
what, then, do the parts of animals themsclves consist 7 Tho
answer to this question throws a new and beautiful hght upon our
path, clearing up obscure pointr on the way we have already trod.
den, and pointing out new tracks, wlicht will prove imteresting
hereafter still further to explore,

All anital substances—the flesh. banes, and nnlk, of all living
creatures—consist, bke the soit and the plaut, of o combustibles
and an incombusuble part.  In dry muscle and blood, the mecom.
bustible or inorganic part does not evceed two per cent. and in
muk cvaporated to dryness, seven per cent; wiile in dry bone it
amounts to about sixty-six per cent of the whole weight.

The combustible or organic pari consists of fibrin—the fibrous
part of lean meat is so called—and of fat.  And rigorous analysis
appears to show, that this fibrin is almost identical in constutution
with the pure gluten of wheat; while the fat of some amimals at
least, is absolutely identical with the fatty oils contamed in cer.
tan vegetable productions.

The incombustible part, again, consists of soluble saline sub.

stances, jund of an inscluble carthly matter, the cartk of bones.
‘T'hese two classes of inorganic substances cxist also in the ash of
all plants, though in varable proportions.  The stemns and leaves
ahound morc in soluble saline matter, the sceds in bone-carth and
other phosphates,
Thesce thgs being discovered, the uses of the several consti.
tuents of the food became in some degree manfest.  The fat of
the anmual was derived dircetly from the fat of the vegetables on
winch 1t lived—its muscular fibre dircctly from the gluten of its
food—and the sults of its bloed, and the carth of its bones, from
the inorganic matters contained in the ash of the plants on which
it fed.  “The plant produced the rasw materials, the fat and gluten
—the bricks and stones as it were —with which the annnal, hav-
mg recerved them into its stomach, procceded dircetly to buld
up its sevesal parts.

And as the proportion of fatty mattcr was greater in some vo-
getables than in others, some kinds of food would enable the ami.
mal to Jay on more fat, or to produce morcbutter.  Others agan,
m which gluten abounded, would favour the growth of muscle,
or the production of cheese ; while those of which the ush was
richest in bonc.carth, would enlarge and more rapidly increase tho
bones of growing animals. In so far also as the composition of
the food was known to be modificd by the soil on which it grew
80 far might the fattening or growth of stock be considered as di-
rectly dependent upon the quality of the Jund on which they hved,
or were fed; and in so far as the application of this or that ma-
nure was known to affcct the quantity of gluten or fat in the
crap, 1n 8o far would it be inour power, by varying our manures,
to cuntrol the ordinary operations of naturc, and to raise vanetics
of produce, fitted cspecially for this purposc or for that.  Theso
deductions opened up a wide field for experiments, both in tho
practical ruising of varicties of food, and in the practical feeding
of stock ; upon which many zcalous cultivators have alrcady cu-
tered, and which, if they cultivate it with perscverance and ac-
curacy, they are sure to cultivate with success.

How beautiful is the connexion thus cstablished between the
dead carth, the hviog plant, and the reasoning ammal ! The hfe
and growth of the smmal arc dependant upon what it reccives
from the plant, those of the plant on what 1t reccives from the
soil'on winch it grows. ‘I'he plant does not always produce, in
cqual quantity, thosc substances wiich the ammal roquires.  1tss
dependent upon the natare of the soil, even for the proportion of
gluten, or of fat, which 1t 1s capable of yiclding to the wants of
the anunal; while the inorgame part of its substance is wholly
drawn from the spot of carth on which 1t happens to be placed.
It strikes us at first as & cunous circutustance, that all vegetable
food should contain bone.carth and common salt in some small
proportion, and that uscful plants should refuse to grow in a heal-
thy manner where these substances are not present in the sol.
But this arrangeracnt appears absolutely beautiful when we leam,
that without these substances the animal cannot live.  The mam

purpose screcd by the vegetable is to feed the animal racces.

Tins they could not do, if they did not contain all that animals



