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Science,

ROTBAMSTED EXPERIMENTS,
{Continued)

The exporimenta with sheep.

———a—

it has Leen pointed out that, com-
eited  with pigs, Lhere is with runi-
naunts a mueh smaller wmount of in-
crease obtained, In proportion both to
thene wadghit witlin a given time amd to
a given amount of food passed through
the body, and that there ks aiso o much
larger amouut of necessirily effete mat-
tet an thele foed ; and that, herefore,
the resudt ot catendittions oL feedang ex-
periments with them in regard to the

'| question of the soutees In the foud of

the fat stwied ap b the body wte iess
conddusive. 1t will, nevaertioiess, be
ol interest to adduce some direct ex-
perimental evidence on the point.

Some time atter the discussion at
Hamburg, in 1876, two sets of experi-
ments made at Rotbamsted with sheep,
in wineh the concentrated foods were
pasley or mall, and 1n wineh, tacivtore
the amount and proportion of nitvo-
genous substunce consumed were low,
were selected for calculation.

The tirst serics comprised five peus
with four or live sheep in each. Yhe
experiments  nad been made in the
spring of 1819, and extended over a
finnl fattening period of ten weeks.
In each pen barley or malt was given
in fixed quantity per head per day,
and in each pen, also, mangels were
givan In addition ad libituin.

‘Che socond series also comprised five
pens, but with twelve sheep in each.
The experiments were made in the
winter of 1863-64, and they extended
over o final fattening period of twenty
weeks. The animals were at an earller
stage of progress at the commence
ment, and not quite s0 mature at the
conclusion, as those of the other serics.
iu cach pen banley or mall was given
in fixed quantity per bead, in each dlo-
ver chaff also in fixed quantity, and in
each roots woie given ad libitum, swed-
ish turnips during the first sixicen
weeks, and o mixture of one-fourth

swedes and  three-fourthis mangels
during the last four weeks of the
twenty.

The resulis of these two scries of
cxperiments with sheep, calculated to
rhow their bearing on the question of
tlic sources of the fat stored up by the
amimals, are given in Table 72:

It will be seen that the form of the

i | table is, so far as the facts will allow,

the same as has been adopted in the
case of the various experiments with
pigs. A general description of the food

7|0t cach series Is given over the columns

relating to the serics, and at the head
of cach soparate column is given a
description of the limited food supplied
%0 ecach pen.

The results arve calculated for 100 in-
crease In Uve weight. Referring to the
upper divislon of the table, there are
first shown the amounts of nitrogenous
substance (digestible) In the fixed food,

the amounts in the increasc, and the

Tasue 72.—Bources of the fat of the anunal budy. Bxporiments at Rothamsted with sheep
{Assumed that 100 digestiblo nitrogenous substance id food may yield 51

M

A fat))

fat formation. MNuXxt are given the
awounts of fat in the increase, in the
1otal food (digestible), and the differen-
ce— the newly-formed fat ; the amounts
derivable from the available nitrogenous
substance in the fixed food and the
difference—the amount required to be
produced from other sources. Then, in
the lower division of the table are
given, for each pen, the amounts of fat
dcrivabie from the nitrogenous sub-
stance of the roots, on the alternative
assumptions that 50, 60, 70, §0, 90 per
cent, or the whole, of that which they
contain will be digestible and available
for fat formation.

it should be further explained that
S0 per cent of the nitrogenous sub-
stance of barley or of malt is reckoned
as digestible and available for the pur
poses of the system. Wolff's estimutes
were, in 1574, 80 per cent ; in 1888, 77.3
pur cent; aund in 1830, 77 per cent. In
malt dust 80 per cent Is assumed to be
digestible, against Wolfl's cstimate of
80 per cent in 1874 and 82 per cent in
1888 and 1890. In clover chaff two-
thirds or 66.7 per cent of the nijtrogenous
substance is reckoned as  digestible,
against 2 range in Wolfl's tables, accord-
jiag to quality, from 514 to 699 per
cont. In the case of swedish turnips
and mangels Wolff assumes the whole
of the nltrogenous substance to be di-
gestible and avallable, drawing no dis-
tinction In this respect between the
amounts existing as albuminoids, as
amldes or other nitrogenous compounds.
To this point I sball have to refer in
more detall presently.

o . " Fixed food : Barley or malt, and
lnxe;lmi]‘rl:lo (Ln'sﬁfir'ﬁﬁi&';nm"" clover chall'; roots (swedes
g * and mangels) a¢ libitum.
L ]2, 4. 5. i 2. 3. 4. 5.
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Per 100 fncrease in live
weight.
Nitrogenous substance :
In fixed food (digesti- . )
blo) wese vense eeenne |25 23,3119, 9] 25 27.9 152.4] 51.1 1 55.8 | 55.9 | 88.°¢
In increusc.................. 6.5 6.9 6.5 6.5 6.5(7.5 75| 7.5 7.5} 1.5
Available forfat form.
ALION creevoesscee sennorens| 18, H]16. 8]13. 5] 18.5 1 21,4 144.9] 43.6 | 48.3 | 48.4 | 51.1
Fat: il N
In 1nCrease .eviee covecoses 74 it lia |74 74 |69 169 69 69 59
In total food (d:g su .
BlC)ecorirevenenn voasen eenns]10.3] 8.8} 9. G| 10.3  10.2 'l3.l 129 {13 3.2 ] 13.8
Nowly formed.. ........J63. 7[5, 2061, 4! 63.7 | 63.8 195.9] 56.1 | 56 | 55.7 | 55.2
Deriveble from nitrogen-
ou: Substance....cee. 9.5 8.6 6.9 9.5 | 11 3.1122.4 1248 24.9 | 26.3
From other sources.... n—’a—’;’ 6. 6,57. 5, 54,2 '_5‘.‘.8 '3‘2.8‘ 33.7131.2130.8] 2.9
Fal derivable from lhe ni-
{rogenous substance of tl:
roots uccording lo the
centage of 1l capable o}' fal
[formation.
Fat from nitrogenous sub.!
stance of roots :
1 50 per cent capable of
fat formation... IR0 8254 6.6, 23,3 (a0t 1 14 14.2 ] 14.8
If GO pur cent capnblt. of
fat formation.. «126.6|25 [29.3] 31.9 ] 28 16.9] 16.8 | 16.9 | 17 17.8
1170 per cent capublc ol‘1
fal formation... ....... L31102001340 % 7.2, 32,6 (19.7] 19.6 | 19.7 ¢ 19.9 | 20.7
1f 80 per cent capable ol"
fat formation ............ 533.3139 | 42.6137.3 22.6] 22.4 1 22.5122.7 | 23.7
190 per cent capable od _ i
fat formation. e 10 [37.4093.9) 17,9 | 41.9 125.4) 25.2 § 25.3 | 25.6 | €6.6
If 100 per cent capable‘
of fat formation ..e.eeee. Ii’n./n 41. 648, 8' 33.2 | 46.6 ‘28.‘2 28 28.1128.4129.6
difference—the amounts available for; ™Then, as to the fat of the foods: the

percentage of it reckoned as digestible
is that given in Wolfl's tables of 1874.
In the case of barley he then reckoned
only 65 per cent of the total to be di-
gustible, but more rccently he has sup-
posed the whole of it to be so. For
clover chafl his fizures are the same st
21} taree periods, as they are also for
nangels,

Lot us now tura to the calculated re-
sults as given in the table, and fimt to
tl:.ose reluting to the finst serfes of five
pens, in which the fixed food was elther
Lariey or malt, and the ad Hbitum food
cotisisted of mangels only. As already
sud,the period of experbuent comprised
only  the last ten weeks of fatteming.
1lence, it commenced at a somewbat
advanced stage of progress, and the
apimals were, at the conclusion, pro-
bLably fully as fat as, 1f not fatter than
the sheep whichh had been abalyzed as
“fat.” Taking into account the weight
and condition of the animals at the
wginning and at the end the percenta~
ges of carcass and of inslde fat in the
live weight, it 1s calculated that the
increase over this short finishing pe-
riod, would contain 74 per cent of fat
and only 6.3 per ccnt of uitrogenous
siabstance.

On thesc assumptions, the Sgures
siow that after ddducting the esatl-
mated amount of nitrogenous substance
in 100 of increase from the amount sup-
pled In the fixed food, thore remained
in the different cases, 18.5, 16.8, 13.4,
185, and 214 paris of uitrogenous. sub-
stance available from tho fized foods
for the formation of fat.




