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el how humus furnishes to advantage
food for crop:s, its potash and phosplio-
ric actd being much more availabie than
those present in the sofl through the
disintegration of the origluating rock
waterlals, But the chief consiituent of
value tn this organic matter is nitrogen,
a high percentage of which always be-
tukens a good sofl. Indeed we may say
that vegetable organic matter and ni-
trogen are concomdtants, fnereasing amd
decereasing together. This nitrogen be-
fore It can be of service to plants must
fist be converted into nltrutes, & oun-
tination effected theough the agency
of cortaln mlerv-vigunisms in the soll
under favourable conditions of tilth and
climate,

The benefielal action of humus in.soils,
from @ chemical aspect, may then be
sommarized ae follows :—

1. It furnishes in the products of its
decomposition, () avallable mineml
tood derived origiually from the inert
rock materlal of the soll and (b} nitro-
gen In o form without difticulty con-
verted into nitrates—compounds read-
fly taken up Ly plants. In other woils,
un. application of vegetable organic
muatter means that a considerable quan-
tityy of previously unavailable plant food
is presented thereby in a condition al.
ready digested and casily assimilated
by farm crops.

2, Its decay In the soll sets free,
among other preducts, carbonic adid.
'Chis dissolving In the soll water, acts
as a solvent upon the locked-up stores
of phosphoric acid and potash, thereb)
rendering them of use to farm crups,
increasing the yleld.

Upon a future occision we shall con-
stder the meehanical benefits that hu
mus confers upon a sofl, and the sourees
from which a farmer may draw in oider
to enrich his soil in this valuable cons-
tituent.

(To be continued)
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Welake's exporiments—Rocalcnl-
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Here, then, the calculations afford no
evidence that fat must have been pro-
dueced from carbohydrates. But, as al-
ready explained, the mode of estlmmate
adopted assumes the whole of the ready-
formed fat in the food to bave beud
stored up, and the whole of the carbon
of the nitrogenous substance, beyond
that in the animai increase and in the
urea formed, w have been utilized for
fut formation., MNeither of these assump.
tjons is, however admissible; and it
will be seen further on, when due cor-
rection Is made in regard to these poiuts,
that even in this experiment, with so
abnormally high a proportion of nitro-
senous substance in the food, it is pretty
certain that some of the produced fau
must have had its svurce in the catbos
biydrates, .

In experiment 2 ..e food consisted of
Lean meal, lentil meal, bran, and maize
wneal, each glven separately, and. ad
libitumn ; and in experiment 3, of aa
¢yual mixture of bean meal and lentl
weal, also given ad libitum,It §s seen
that in both cases the proportivn of
crude non-nltnogeuous w0 1 of crude -of-
.trogenous substance .in the fuod was
gven lower thaa fn: ‘experiment 1, buing
in. experiwent 2,.8.3, andd in. experiment

3 only 2, against 3.0 in experimentl,
Here agam, as mught  be expected,
with so high a propurtion of niwoge-
ous substance Jn the foud, the caleula-
tons show that there was more than
sufllesent carbon available from the nl-
trogenous substance of the foud for the
formation of all the fat that was estl
mintedl to be productd.

Exporiments 4 and $ show v very
ulfferent result, In experiment 4 the
food consisted of maize :meal alune,
and in experlment $ of Larley meal
wlune, fn each case given ad libitum,
lu Americn, espectally, malze eal §s
largely used for the fattening of pigs,
aliost, i nut quite, alone, and in our
vwn country bariey meal is winloubtedly
recognizad as the mest appropriate fat-
temng food of the antmal, It 1s s.en
that in experbment 4 with matze meady
the proportion of crude nonaftrogenuvusg to
1 of nitrogencus substance in the fawd
was ul, and it experdment & with bar-
ley meal, it was ¢, or, in Lwth cases
very pearly that which 18 recognized

tat must have been derived from other
constituents of "the-food.

In other words, even on this moude of
cuicnlation, nearly 40 per cent of tlhe
newly-formed .4t must have had its
sounce in the carbohydrates, We shall
see further on that even a cunstderably
isrger proportivn still must, in reality,
have been so derlved,

dhe pecullanty of the experiments
¢, 7, 8, and 9 was that the food contaln-
vd less ready-formed fat than in any
ol the other cases, and that a large
proportion of the nonnitrugenous subs-
ance supptied was in the form elther
ol pure starch, puve sugar, or both. In
vxXperiments U, 7, and 8 a fixed quanuty
of lentil meal and bran, avaraging 3
pounds 3 ounces of lentil meal and 9
ounces of bLram, was given per hend
per day; and, in addition, In  ex-
perlment 0, sugar ad Hbitum; in
exparhuent 8, sugar and  starch,
ench  separately acd  libitwn. Lastly,
in experiment 9, lentil meal, bran,
sugar, and &tareh, were each given

1he ingication is, thercfore, that, in
each cage, a considerable proportion of
the produced fat must have had 1ts
source in other than the nitrogenous
constituents of the food, )

The bottomn division of the table
shows that, reckoned for 100 carbon
m the estimated newly-foimed fat, In
the first case 189, In the sccond 18.8,
in the thind 25.2, aud in the fourth 14.1
per cent, or, on the average, about 10
per cent of the whole must have been
ueifved from. other eources—in faot,
{rom the carbobydrates. Nor can there
be any doubt that the figures underes-
umate the proportion of the produced
fut which could not have had its source
m the albuminolds of the food.

The general result of the whole series
ot experiments s, then, that when the
feod of the fattening animal contalns
an abnormaily high amount and pro-
portion of nitrogenous substance, enough
of it will probably be available for the
possible formation of -all the fat pro-
duced jn, the body; but that when the
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as appropriate in the fattenlng fuod of
the animal.

Accordingly, the calculations show
much less nitrogenous substance con-
sumed for the production of 100 incrense
it live welght, and much less left avai-
lnble for fat formation after deducting
tLe amount cstimated to be stored up
ip the iucrease. Then, as to the fat,
the animals were undoubtedly much
fatter thdn the analyzed “fat” pig.
Inuducting the amounts of fat supplied
fn the food from that in the increase,
there remained in the one case 52.7 and

in the other 58.8 patts formed within

the body, requiring in the first cuse
40.6 and in the second 45.3 of carbon;
while the amounts of carbon estimated
to be avallable from the nitrogenous
substance of the food were only 247
and 27.4 parts, leaving in the one case
159 amnd in the other 17.9 parts to be
provided from. other constituents.of the
{vod. Or, if the calculations are made
for 100 carbon in the estuvated newly-
formed fat, the figures .show -that In
one case 38,2 and- In.the other 80.5 per
cent of the total carbon of the produced

suparately and ad lbitum. It will be
seen that the proportion of crude nunni-
trogenvus to 1 of crude nbtrogenvus
substance w.s 4.1 in experiments 6 and
7, 4.7 in experiment 8, and only 3.9 in
vxperiment 9; that is, the food contain-
ed a higher proportion of nonnitroge-
nous substance than in experiments
1, 2, and 3, but considerably lower than
:n experiments 4 and 5. Accordingly the
final result of the calculations is intes-
wediate between that for the other two
Seres,

To go a little into detall, it is scen
that, for 100 increase in Hve welght,
the amount of nitrogenous substance
estimated to- be avallable for fat for-
wation was, in this series, intermediate
Letween that In the other two. With
much less fatty matter supplled in the

food, the .amount of fat estimated. to

be newly formed was about the same
as in the other cases. The amount ot
carbon estimated to be avallable for fat
formation from the nitrogenous substan-
ce of the food was, in each case, notably
Xuss Jthan. the. an;ount neqnlra'l for -the
prod.nct!on of the mwlv-roemed 278

amount and proportion of such .sub--
stances jn the food arc only normal, o
luw, there will remain a large propor-
tivn of the produced fat which could
not have had its source in the pwteids,
and must have been derived from the
carbobydrates.

Referring to our results. ond co~ ‘u-
slons as glven above, Professor .)it,
in & paper which he published in 1869,
J) admits that in the experiments in

J) Ztschr. Biol, 5 (1869).
which there was only a medium albu-
niinold supply in the food thete was,
as the figures stand, a considerable
deficlency for the formation of the. fat
produced, and a still greater deficiency
when the relation of the nilmgenous
to the nonnltrogenous constituents was
lIower still, and hence it would .appear.
that In these lnsmnces a considarabde
amount of fat had beenxderlved from
tte carbohydratcs Sﬁl! he sasp he
can not allow -bimself u, ‘conaider thnt
& trnn.sformat!on of carbohydrates mto
fat is .proved thereby. He says.he has
uot been able togeta clear "lew of. the

lexpariments, from the fignres recorded,



