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Science.

B0THABSTED EZPEINMENTS.
(iontmiued>

The exporinents with shoep.

it luis been pointed out Uat, coin-
upauil wIU pigs, tiere Is vith ruail-

m1.2ins a mnuch mitaller amouit of in.
Cacase obtalued, 11a propUrtiol boLUI tu
tlir welglit w %vIthin a given tine and to
a given alaiounuit of food xassed tluliguh
tue body, and ihat there Is also a. inuch
larger auiout of nucessarily effete liîat-
tui in thiuL fi ,t ; and tat, iurefore,
the rezsLtL ot vaieuations et feedirig ex-
perimnents wlth tUiem in regard to the
questiun of the sturces in tie food of
the fat. Ltmed utp ii the bod a.ie !ss

iulusive. It wil, neverthess, bu
u. Interest to adduce sonte direct ex-
pelintutal evidence on t.e poit.

Soine Uime after the discussion at
H:unburg, lu 1876, two sels ot(experi-
tients made at Itothuamsted with sheep,
lu which the coucentrated foods were
ibarley or malt, and in wiiul, tieivfore
the auount and proportion of lltro-
genous substance coasunied were low,
were seected for caLculatiun.

The Ilit scries comprised five pens
with four or live sheep li eaci. 'lie
ex1perinients nad been made lu the
spring of 1810, and extended over a
Jial faUting period of teun weks.
ln each peu lxirley or malt vas given
lu lixetd quantity per head per day,
and lu each peu, aLso, mangels were
gi-.<nu In addition ad libitum.

t'ie second series also comprIsed live
pt.ns, but with twelve sheep in eaci.
The experients were made lu the

w.inter of 1S63-64, and they extended
ever a final fatticning perlod of twenuty
weeks The animals werc at an eariler
stage of progressi at the commence-
ament, and not quite so mature at the

conclusion, as those of the other seres.
.n each peu barley or mal.t was given

In fixed quantity per head, lu each elo-
ver chaff also in Lixed quantity, and in
aci roots woae gihen ad libitum, swed-

isi turnips duriug the first sixteen
weeks. and a nrixture of one-fourth
swedes and threc-fourths mangels
during the last four weeks of the
twcnty.

The results of these two series of
excpermlnents with sleep, calculated to
Fhow thiIr bearing on the question of
the sources of. the fat stored up by the
ainimals, are given lu Tabl 72:

It will be seen that the form of the
table is, so far as the facts will allow,
the same as lias becu adopted In the
case of the various experiments with
pigs. A general description of the food
of cach series Is given over the columns
xtlattng to the seres, and at the bead
of eaci separate column is g.ven a
description of the limIted food supplied
:f eac pen.

The results are calculated for 100 In.
crease ln live weIght. Referring to the
upper dLIvislon of the table, there are
first shown the amounts of nitrogenous
substance (digestible) ln the fixed food,
Ie amouimt li the Increase, and the
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(Assumed thai 100 digestible nitrogenous substance id food may yield 51.4 rat.)

LFixed food : Barley or miali
inangels ad libitum.

I. 2.

¯ ̄ ~

Per 10 increa'e in lire
weigli.

Nitrogenous substance:
li lixed fooui (digesti-

îlé.................. .... 25
in inicrease.................. 6. 5

Available forfat form.
ation .................... 18. 5

Fat:
In increase .............. 74
ln total food (digesti.

le) ......................... 0 3

Newly formed.. . 3.
l)eriv- bli fron nitrogen.

ou, substanc............ 9. 5

From otier sources.... 'A.2

Fal dcrivabic from lhe ni-
trogenous eubstance of the
roois occording Io the per.
cenlage of il capable offal
formation.

Fat fron nitrogenous sub-
staice of ruots:

If 50 percent capable of
fat formxiation...........

If 60 lier cent capable of
fat formation...... ..... 2.

If 70 per cent capable ofi
fat formation... ...... ..31.1

Ir 80 Per cent capable oufit formation......... 35 i
If 90 per cent capable 0d

fat formation ...... 10
If 100 per cent capable

of fat formation......... 'i. f

3. j 4.

-n -

Fixed food: Barley or malt, and
clover chali; roots (swedes
and mangels) ad libitum.

2.

C

C;

3.

t..

8

4.

a

o'8

5.

~o

> -

S in

19.9 25 27:9 52.4 51.1 155.8 55.9 58.'
6.5 6.5 57.5 7.1 7.5 7.5 7.5

18. 5

74

10.3

63.7

9.5

5I.2 -

26.6

31.9

.17. 2

-12.06

'57. 9

53.2

74 69

10.2 113. I

63.8 59

512.8 3. 8

23.3 14. Il

28 16.0

32.6 19.7

37.3 22.6

41. 9 î25.4

4iO.6 28.2

43. 0

69

12.9

56.1

22.4

33.7

14

16.8

19.6

22.14

25.2

28

48.3

69

13

56

24.8

31.2

14

16.9

19.7

22. 5

25.3

28.1

48.4

69

13.3

55.7

24.9

30.8

14.2

17

19.9

22.7

25.6

28.4

51.1

69

13.8

55.2

26.3

28.9

14.8

17.8

20.7

23.7

26.6

29.6

difference-the aniounts avallable for in, as te Uic fat of Uic foods: Uic
fat foriation. Next are given the peuige or a reckoaed as digestible
amounts of fat ln the increase, In the Is tlat girca lu Wolff's tablcs af 187.
ictal food (digestible), and the differen- lu the case o! bnrley ic then reckoucc
e- the newily-formed fat ; the amrounts oily GS ler cent of Uic total te di-
derivable from tie available nitrogenous gLstlble, but more rcitly lie bas Sup-
substance In the fixed food and the posed Uic wioie of It 10 be 80. For
difference-the amount requIred to bc cluer chahl figures are Uic sane at
produced fron otier sources. T Ien, l 1l thrc penode, as Uey arc also for
the lower division of the table are rugelr.
given, for eaci pen, the amounts of fat lot us now turn te <Icalated re-
dia-vable froni the nitrogenous sub- sults as giron li Uic table, and flrst t»
stance of the roots, on the alternative tLose rcliting to Uic flrst aerles of tIre
a.-sunptions that 50, GO, 70, 80, 90 per pens, lu whicl the flxcd food was elther
cent, or the whole, of that wilel they 1 barcy or malt, and tie ad lbItum food
cmtnin will be digestible and avalable mngels ly. As aleady
for fat formation. -cîltlie penlod of experint compiscd

it slîould bie furtiier cxplalned thatl ily The Last ten wea s of fatte:ng.
S0 per cent or the nitrogenous sub-
stance of barley or of malt is reckoned
as digestible and available for the Pur-
poses of the system. Woltf's estimates
were, 4n 1b74, 80 per cent; In 1888, 77.3
per cent; and in 1800, 77 per cent. In
malt dust 80 per cent Is assumed to be
digestible, against Wolff' estimate of
80 per cen.t hI 1874 and 82 per cent In
1888 and 1890. la clover chaff two-
thirds or 66.7 per cent of the nitrogenous
substance Is reckoned as digestible,
against a range in Wolffs tables, accord-
tig to quaity, fromx 51.4 to 69.9 per
cent. In the case of swedish turnips
ad mangels Wolff assumes the whole

of the altrogenous substance to be di.
gestible and available, drawlng no dis-
tlnctton lu tils respect between the
amounts existlng as albuminoids, as
amildes or other nitrogenous compounds.
To tiis point I sball have to refer lu
more detail presently.

IIence, it commenced at a samewhat
advanced stage of progress, and the
anulmals were, at the concluslo, pro-
bably fuly as fat as, If not fatter than
the sheep which had been analyzed as
"fat." Taking inte account the welght
and condition of the animaLs ut the
btginning and at the end the percentn-
ges of carcass and of Inside fat In the
live weight, it Is calculated that the
Icrease over this short finklhing pe-
riod, would contain 74 per cent of fat
and only 6.5 per cent of nitrogenous
substance.

On these assumptions, the fIgures
sh.ow that after dckdueting the esti-
rmated amount tf nitrogeious substance
lu 100 of Increase f:rom the amount sup-
plied in tle fixed food, there remained
lu the different cases, 18.5, 16.8, 13.4,
185, and 21.4 parts of ultrogenowu. sub-
stance available from the fixed foods
for the formation o' fat


