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ArriL 1,

tho relutive amounts of the substances
consumed 1n tho difforent exporimonts
to produco 100 pounds tnorease in live
woight,

Reforring to tho results, and first to
those represented in Diasgram I, which
shows the rolative amounts consumed
per 160 pounds livo weight per woek,
a glanco beings strikingly to view
the fact that thore was no uniformity
whatevoer in the amounts of nitrogen-
ous substanco so consumed in tho

atruction of disgram II whioh shows |1.iom1 suggost, tho conclusions furmer.

ly drawn are confirmod and emphasis-
od, rather than in anyway vitiated or
modified.

In conoclusion, in rogard to this
branch of the subject, it must be con-
sidored established that, taking or
dinary food stuffs as thoy go, noithor
tho smount consumed in rolation to a
givon live woight of theanimal within
a given timo (which, of courae, in tho
fattoning animal covers tho require-
monts for inorense a8 well ay for

thirty different cases, ropresenting as
many different rations.
econ that the amounts ranged in the
proportion of 100 to moro than 300,
with very great varviation botween
these amoauts., Thoe rango in the non-
nitrogonous substanco £0 consumed is,
on tho other hand, very much less,
reaching, in but fow cases, from 100
to 160  Lastly, in the case of tho
total organic substunce the range is
le:s still,

Next, roferring to Diagram II.
showing the relative amouants of the
different constituents consumed 10
prodace 100 pounds increase in live
weight, thero is again no uniformity
in tho amonnts of nitrogenous sub-
stan:e to consumed. Thore is, how-
over, great uniformity 1n the amounts
of tho nonnitrogenous substance con-
sumed ; and thero is, 1 the majority
of cases, about the samo uniformity in
those of the total organic substance
consumed.

It should bo understood that in
these disgrams relating to pigs as in
tho table relating to the experimeuts
with sheop it is the amounts of the
crude nitrogenous, the crude nonm.
trogenous, and the crude totul organic
substance as determined by tho me-
thods of analysis already deseribad,
and which wero the only ones practic-
able at the time, that are represented.
Of course, therefore, the indications of
the actual results have, as in the case
of those with theep, to be interpreted
with due regard to tho known facts in
each case, But, to meet objections, we,
nearly twonty years ago, ro-alcalatod
tho results and roconstracted the
diagrams, making correction for in-
digestible or nonavailabic cunstituents
in the various foods, in accordance
with the then published tables of Prof.
Emil von Wolff, and more rocently, as
in the case of the experiments with
sheop, wo have bad them again reeal-
culated according to his more recont
tablos, already reforred to.

It may be stated that the disgrams, |the supplies of the nonnitrogenous
as first reconstracted, entirely con-:than ot the nitrogenous or flesh-form

firmed the conclosions proviously
drawn ; and, indeed, illostrated the
points brought out by thoso at first,
and now sgain given even moro strilc-
ingly still; that is, they showed a
wider range in the amounts of the
nitrogeneous substan~e con-amed in
the different experiments; with ono or
two casily expluined oxcoptions, a lers
variation in the amounts of tho non-
nitrogenous substance, and espezially
a less rango in the amounts of total
organic substance consumed. The two
methods showed. moreover, withsome
obviously necessary exceptions, com.
paratively little differenco in what is

Indeed, it is!

sustenuncel, nor tho amount consumed
Ry yiold a given amouunt of increase in
live weight (which covers the requiro-
ments for sustenanco uleo) was at all
in proportion to tho amount of the
nitrogenous constitaents supplied. It
is, on the othoer hand, ubvious that tho
cousumption, both for sustenance and
for increaso, was much moro nearly
in proportion to 1he amount of the
digeetiblo and available nonnitrogen-
nous conntituents su?phed, but that it
was moroe nearly still regulated by the
amount of tho total digestible organic
substance—nitrogenous and nonnitro-
genous together—which the foodssup
'plied. The indication is, indeed, 23
will be more clearly seen further on,
that 1f thero bo a deficiency of avail-
abie nonnitrogenons constituents, an
excess of tho nitrogenous may toa
certain oxtont take the place of the
nonnitrogenous : that, in fact, within
cerlain limits, the two olasses of con-
stituents may, for the parposes of res-
piration and fut formation, mutually
replace each othor.

When the character of the main
products of respiration and the pro-
minence, in o quaatitative sen-eo,0f the
respiratory faoction in tho maintenau
co of the body are considered, it seoms
only what might be expected, that the
consamption by a given live weight of
animal within a given timeshould bo
regulated moro by the supplies in the
food of tho oxidable nounnitrogenous
than of the nitrogenous or more spuci-
ally flesh-forming constituonts; and
now that it is koown, a5 I ghall far-
ther on havo to thow is the case, thut
in tho exorciso of force the respiratory
jéiction 18 enormously tneressed, while
t that of nitrogenous transformation i<
but hitlo angmented, tho result is
rendored still more consisteut and in-
telligible,

That tho increase in hive weight of
the animal should (provided the fuod
bo not abnormally poor in nitrogenous
substances) al:0 bo regulated moro by

ing conslituents, does not at first sight
scom 60 intelligiblo.

Thero is, however, no doabt of the
fact that our current fattening rations
are, as such, more valuable in propor-
tion to their richness in digestiblo and
availablo nounitrogenous than to that
of their nitrogenous constituents. At
tho samo time, as the manure is vale-
able largely in proportion to the nitro-
gon it contuins, there is, so far, an ad-
vantage in giving a food rich in nitro-
gon, provided it isother respects a good
ono, ani, weight for weight, not much
more costly. But since in recent years
the vegetablo products most benefited

callod the ¢ nutritive ratio ; ' that is,
the relation of the ncunitrugenous tu
the nitrogenous constituents, As it is

imposa:ible on this occasion to give and jeven ihus advantage ot highly nitro-
discues both sets of resolts, it seems|genous food stuffs 1s becoming of less

best,after this explanation, tu adhere to
tho originslly obtained and rocorded
rocults which led to the couclusions
arrived at to long ago, rather than to
adopt corrections based upun factors
as yet mnot rufficiently .established.
Nevertheless, it is satisfactory to find
that, applying the best methods of

by nitrogenous manures have baen so
largoly tmpurted as much to reduce
tho value of the home groiwn crops,

imporetance, and that of hawing the
best food for tho progress of the
animal ono of more und more con-
sideration.

The question obviously suggests
itsolf. Of what doos tho increase of
the avimal chiefly consist? To ex.
perimental ovidence on this point 1

correction which subsequent investiga-

propose next to direct attention.

TaBLR 68, — Percentage composition of the carcasses, the offal, and the entire
bodies of tem ammals of different descriptions, or wn different conditions

of maturity.
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COMPOSITIOn OF UXEN, GHERP, AND,
PIG3, AND OF THEIR INCREASE
WHILE PATTENING.

I propoie to show the composition
of some of the animals of the farm in
different conditions as to sgo and fat-
nes:; to eostimate the probable com-
po=i‘ion of their increaso in live weight
during the fattening process ; aund to
show the rolation of the constituents'
stored up in the increaso to thoso con-f
sumoi in the food. Tho results which
have boen obtained will also afford
data for the discussion of the question
of the sources in the food of the fut
produced in the avimal body ; they
will farther supply evidenco as to the
composition of the manure in relation
to that of tho food consumed ; and
lastly they will lead to a consideration
of tho characteristic food roguire-
ments of the body in tho exerciso of
forco.

To determinse the ultimate composi-
tion, and in & senso tho proximate com-
position also, of oxen, sheep, and pigs,
and under such conditions that tho
results obtained should sorved as data
for the estimation of the probablo
composition of their ircrease while
growing an fattesing, 10 animals wero
solected for analysis, nsmely : a fat
calf, a half-fut ox, and a fat ox;
a fat lamb, a store sboop, & half-
fat o'd shoep, a ful sheop, and an
oxtra-fat sheep ; a store pig, and a

far pig.
Table 68 (p. 334, shows tho per-

enous compouunds, of fat, of total dry
substance, and of water, in tho upper
division in the collectivecarcass parts,
in the middle division in the collective
oifsl parts (excluding contents of
stomachs apd intestines), and the
lower division in the ontire bodies of
the 10 animals. Tho weight of tho
contonts of stomachs and intestines iy
also givon.

It may in the first place be obsorved
that, comparing one animal with an-
other, all the results tend toshows
prominent conuocticn betweon tho
amount of total mineral matter aad
that of the nitrogenous constituonts of
the body; there being a goneral ten-
dency to a rise or fall in tho porcen-
tago of mineral matter with tho riso
or fall in that of the nitrogenous com-
pounds. .

Comparing the composition of tho
differont cuvcasses, it is seen that there
was, in overy instanco oxcopting that
of tho calf, a considorably higher per-
centago of fat than of total nitroge.
nous substanco.

In tho carcass of oven tho storo or
lean sheop there was more than ane
and-a half times a3 much fat as nitro.
genous rubstance, and in that of the
stors or lean pig thero was twice us
much. In tho carcass of the half fat
ox thero was ono-fourth more fat than
nitrogonous matter, and in that of
baif fat old sbeep there was moro than
twico a8 mach.

Of the fatter animals, thoso assum-
ed to boin o suitable condition for
salo as human food, tho carcéss of the
fat ox contained two and one third

csntages of minoral matter, of nitrog-

times as much, that of the fat sheop




