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Particuliur care was taken not to feed any rore eachi time
tren would be eater. up and yet enougn to malntain eonstant

weizmt of the animal ani xeer up the flow of milk,

e

Th« nows were ffed end walered regularly twlice each dav,
at 7 A, i, aud 6 P, .

™e sxnecinent in 1ts entirety, ineluding prelimicary
and intermediste periods, lasted [ifty two days (from llaren
7th at 7 A, . to April 28th at 7 A, M, ). It was divided
into three separate perinds. During the first period the
daily rstiog was eomrosed of wheat hran ¢ 1lbs., corn meal
A 1hs,, manzie wurtgels C 1bs, and clover hay 14 ibs, per
thousand pornds of live weight per day. e rirst eleven
da: s were devoteq to prelimuinary feeding, during wnich time
the cows were allowed to un in the vari, a rscord being kept
of the fooi ani water consumed ani the dsilv weights of the
cows, T™his was done in order that ali material foreign to
our work be eliminated from the animal vody. aind to allow
the bowel contents to become normal and to gage ‘he apretitos
nf the animals,

At the close of perind I the beets were gradually
removel andi the bran, corn meal and hay iucreased slightly so
a3 t~ form a ration as nearlvy like the rdticn of the rirst
neriod in arount of Aryv matter and chemical constitution as
noszivie,

Puring the perind of 13 davs intervening vetweern periods
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Aurlicetes, and in the t&t 1o avorasss

are reaoraed,
Tal/ls Vil
exsrerent, also

I gives the nereshtase comrosition of

- O

the total

%)

gt liy, howeveor, w3 Velv smalil,

o Dok BN axerenot

L

[}

ounis of each

Table VIII,

were made in

of' these duplicates

the solid

congt ituent ,

Halo Perionig 1, Percentage composition of dung.
Drv Eth, Crude Alb., True Cruds N,TrS
¥ater mat, Ash ext, Nit, prot.nit, ailh, f£ibre ox!,
_—' 83.18 16.82 8,84 2.2! £.66 23.20 2,08 12.87 80.8 4i.1
Period 1:I
3.8 13,8 8,3 2.55 8,385 14,33 2,01 22.668 29.7 44,07
Perioq 111
0.8 17,83 7,85 3.7 2.37 14.81 1,91 11.94 29,04 45.00
Total pounds of eash eonstituent in dw.z.
Period 1
Drv Eth, Crude Alb, Trmie Crude N.Trc
Neight Tatoe wmat, Ash  ext. Nit, prot . nit, alb. ibre oxt,
2R0.76 188.688 37,38 8.2 1,58 .66 5,94 o768 4,78 11,88 15,40
Period Il '
235,85 163,14 40,12 3,85 1. .H4 5,89 B 5,04 13,91 18.C4
Period 1iI ,
251.83 233,34 44,79 3,85 1.68 1.08 3.83 8L 5,85 18,01 20.24
Nille, Period I Pereentage comnosiiion of dung.
Dry Eth, Crude All:, True Crude N.Trc
Water mat, Ash ext. Nit., proi.nit, aiv, fibre ext,
84.04 165,96 5.62 3.8 2,54 156,88 2.04 12.75 7. 44,70
Perioq 11
53.05 13,85 8,10 2,68 £,45 165.21 .00 12.560 RY.37 44,6
Perini 111
33.0L L3.3¥ 3,08 3.7 2,72 27,00 2.3.4 218437 3C,76 40,



(14)
casa eonstitnent in dung,

miile, Perind i,

Doy AR Jrmle AV, Trmue Crudes N, TDO
Mot et et e ot AT et AT, waeol gpt, ain fibre ext,
LT T ey I TR ; iy 0y o N ~ [ P N XS
SUANGED DU AY LGS G HR L 0 Lol .G 1,03 6, 4” 13,72 S8

Perion II
2070 530 k) HLGOR 4.l L.B0 1.8 7,500 1,00 8,40 15,07 82
Perint 111

~ P e et L O ey ORI 19 fe) ~ v ey ~ - - '
SCULLILD SO b2 30 G.wB LBR 1.54 S.40 1,09 G.00 15,17 19.8u
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From thig tatle we see, that
Auny i perioa II thail in period I and 30.53 1bs, mors ig oo-

s oy,
TOTNTER 2,

rind 1Ll when in poriod I, In period I1I she

'

move Arv matter then in neriod I, while in rerioa 111 she [ r-
Arail T.nd Lbs, mors thga in neriod I,

Milia orovieed 15,60 lvs, less dung in perlod 11 thaun in
vering I aail 17,43 1hs, less in perioda (1T thau in peried I,
In “me dry matier sghe gave ,565 1lvs, more in period II <han in
nerioi I and 1,42 1bs, hore 1in perioa II then in period I1I,.

Com.aring one Loriod with asothner it would secm as i &ll
the Duictions of dizestion were cearricd on with eonsiderai-le
uniforiity.

The milk vield,- An azcurats racord was Kept ol the amowrt

of milk produced. * easm milking a sawzlis was teken, and

'3

1la221 in a ec&n, foymiing A comeosite sample, which was aralysocd
at *‘ne midile ani e~lose oi eac: neriod.

Tahle IX zives the weight and gpercentsze composition of

the miik; also, the total pownis of each ~onstituent,
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7451 136,29
4,16 47,10

16,60 81.24
.86 28,92

2,88 8\: i3

4460

1x,74 58 4-?,

19,94 37184

<36 R et B VCOT O 81

147,90 7.87 140,08 5.80 23,45
49,35 3.3 4 8 182 15417
98,54 2.88 S 3,98 11,78
86482 49,43 3 88,55 42,04 |
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(1)

ber of wounis eosnsumed, 111,84, slives GS.a)l whish is the per
rent o0 the drv matier digested, or, in olther worgsa is the
aione of dlgesticility,
11 4 s 2arind ilalo eonesamed, in food, 15,38 ibs,
nrotein, refturiel in duang H.94 los, leaving v.n24 lvs, digestod
9.74, Ytihe amount digested, divided by 16,13, “he amournt con-
smed, gives 43,80 whish is the per eont of tre erude protoin
dizestes, or, the co-efTicient of digestibility for erule
protein is 43,80,

M £ cimila® manner the other co-efficients of digesti-
bility are nalculiated,

™ tanis XII ars vrouzht together, for farther éomparison.
the digestive eo-efficients of the various constituents of the

ration as indicated by woth cows,

Tabis XL L.

Halo

Drv Organliec Ether Crude Crude N,Frec
Perici 1 matier Ash latier ext, ibre prot, ext,
Period I 83,8C 43,30 07,82 74.b2 43,94 CC .37 75,45
Period 1I1I 63,73 43,28 04,34 79.0) 47.7) 60,86 7i.0%
Period I1i: 9.8 45,287 6,07 068,0) 36,20 55,80 02,4
Mille

Pariog I 66,786 47,64 6©638.33 63,97 B3,78 CL,2
Periodi I1I 08,65 44.60 ©6B,39 79.R3 49,76 69.9°
Perind I(I 68,87 49,43 67,69 03,88 42,84 BY.57 T7.24

W
3 3
=N
°« o
jo o 38- )
[Vl g

Thins tzble shows, in the first place, how aceurately tho
work o’ the digestive organs of one eow corresrond with that
ot twe other, For example, of the drv matter consumed in
period I, Halo digested ©6.82° and Milia 65.70f.6k the er: 2

4 3
pTOTer.,
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(£0)
the oxrgan watior, It alsa rollns sinee the nitrogen 1'»ee X

tenst As daeternined by st enoT iy The sum of ¢he ether ex-

trust, ~Armuie proteln, omule inre and &sh o the dry matior,

“~ .

the:se cornstitu-

5

that sin~cc the ecows azrcel i the Aizestion o
erts ani differed in the dAry matier, they mist aisTer, also,
in the dizecstinu of the nitrozen froe extrast, Heuee the
foTs saros a5 1o the eomnAral lve digest ility oit esn Saator
nf the ration exsent the 4drv matier

Table XiZl 18 mads un 11 the same mainr.er as tatle XI ex-
nent, that ine Ary matter of the reets ani volatoes is asawred
to he entirely dizested,

Tanle XIIT.

Haln Dry Ether Crude Crude W, Froo
Period I mattan Azy _extract Tfivre prouoin extrast
Gonsuned iu 1004 114,247 6,87 4,687 BR.25° 1b,i3; 62,37
Amourt in beets 8.65 .88 L7 .80  1.30 B.80

* without beets 1e2,62 6,88 4,60 21.6b6 13,83 bB7.27
Returnci in dung _37.13 3,21 1,19 11,86  6.94 165,42
Poands digestied 66.8606 2.18 3.31 10.29 T84 41,45
Per ceunts 63.84 40,44 73,55 47 ,B6C BH7.,80 73,10
Porioi II
somsan.l ta food 110,68 5,73 4,86 £R.73 14,87 S8
Return~d in dung 49,1 3,25 1,08 1i,9 6,88 13,04
Poundie disesteq 7G, 46 £.483 3.84 10,87 .03 44,20
ner centsg » 63,7 42,88 79,00 47,72 GO0,96 71.01
Period 121
Jomonanel in L'ooa 111,66 5.95 4,37 20,08 16,07 GG
Amourd i potatoes 14,18 .95 .09 + 33 1,82 30,90
Amount without » 97 .41 5.00G 4,28 i9.76 13.%8 b
Returi«i in dung _44.79 8.85 1,88  18,F1 6.85 £C.24

Poundis 4digested 52,68 1.75 2.6 6.24 6.67 34,94
Per naptg v 4,07 35,00 61,22 31.67 49,77 68,80

Milla, veriod L.

Sondweal o foed 143,380 8.35 3,88 FY .33 20,20 32,31
Amount in heets 11.40 1,27 I .30 1,74 747
Armount withoutn 128.9C 7.18 6.20 08,86 18,67 73,34
Returnci in dung 66,78 4,33 1,93 12,71 8.08 .70
Pounas Aaigested 86,128 .80 4,07 165,15 10,40 ©£3.04
Per cents » 62.986 36.0C 67.83 BR.49 bB3.47 70.20







.
‘

de

-
L8

«







SR

i . CHRE -
. ; . . o
- . . . ‘ .
(] . ‘. PR -
. . « .
TT . A '
- . » . i
.
: . . . -~ v, . - o R
; o Ve TR Pol et Fos4 VPP
.- -, _ L anw - ~ ~ A e
. [P Gl g set . - ¢.,;.vr) Y /,‘_.f)-
. . PR PP - e . . S e .
| . . PR ‘ L [ .. . - H . N I .*..,
B - . S e 4 - -~ o . ~ - - Coa
R R Y A R A 2 . ' '
f - oo : v N . '
. : . , Ve
. - 4 -
‘ > w
- o A P . DN \ . * A . . oo :
» LIS ! ' . i + ! 2! R BERURS
.. - . - . . .- -
i , _— . - o T L.
. . - ) - f , ‘ v
- . R ' . . i N . . -
. , N .
. . - . - - ot - . - -
: . . R . t i
ISV SR oo 3 DI O
SR R i,
PP P : .
. : , . i i . -t o B
L U DU E i BRI IR
N . NN T B Cl . N v
. L N . . M LN R o
¢ e, r--
. - - - - .
.
. N ’ .. .. PEEEN Vo N i K s
. . ' LR oy e ~ ‘ K C
) i R oy ! K t i . b N LY O v [
- . . N ) . - kS . PR . i . -2
R ; ! ' . RN S P - t - o ot ( oo,
. R .
R
.. .- ; S . :
. ' . L . ¢ ~ ey IS . “ . : (S A
A . 3 o B . \ Y - - Y PR . . - - .
7. . ; Y
. - - . 4 - P <
) ’ ; Ny '
. i C ' R .






S 23)

[ I ]
1":'1.».1:., FASL A

Hain Weisml Watoe  Wyiags Az Witoeeon
~ ) ) ) LA 7 NN < - 7
Pt 1 TV vl.i 33, 2.0 11 e
47,0 U1.3 8,2 £.00 i. 04
Parien LD sCUo UL, 9.0 2.6 1,05
0. CT 89iL.70 8,00 .8 1.4
Powedod Lol 59 .05 Ph 47 65,88 1,6 65

57,75 B4.30 6,084 Jed B0
Totel ~weirml of eanh

Poasing f 7L F 70,900 6,640 2,08 .83
Period I BG.76 65.83 B.BS  1.683 .83
Parind LIl 117,00 120,44 6,63 1.76 .86
Hille
AR | 39,02 gi.e 7 8.8 2,717 1,03
31,75  90.5 9.8 .00 1.14
Perind LI 86,85  9C.73. 9.27 0,50 .12
23,60 91.46 8,64 3,13 1.85
Paring III BR.EL  97.68 8.4 2.05 L7
26.85 91,01 8,88 8,00 .93

Total weigat -of each

Parini I 70,750 64.4%° 6.85;5 2.0l J78F
Period I[: 83,76 82,32 8.13 2.88 .81
Period ii: 87,60 80,8 6,64 2,21 .89

The amount of urine in veriod I is8 a little more thean in
perinid 11 with 7voth cows, audl & gr-al deel more in period I[II
then in either neriod I or 11, ath the water contcits simi-
lar coniltions exist,

™Mery 15 some variation in the nitroge:n. Halo returned
more 1n percinod [ than in either period [1 or (11, and more in
neviod 11 then in neriod 1iI,

Milla returmie i more in period II “hawnl in either period I
or nerind 111, aund more in period I than in period 11X, In
rering 1.1, when so mmich urine was rrodunad, the per rent of

nitrezen was very smail,






(24)

D

Talle XVI gives the welishl &l per count of dry matter,
the &s™, anl the nitrozen 1a the o001 esnsuned, and 1o the

Ay, urine ani milk roarned, % also glves the arounts ald
)

| N

ver neuts ol ea~rt a2zount lor,

Tabls K0T
Halo Dry matier Ash ozt
Pariod I Pounis 7 1bs, 1hs, ¢
c»a: ey v Tond 110 .04 8.27 , 243
Returned in ang 37.)3 338,88 3.8 bil.:9 «96 3v,09
» " urine 8.64 6.87 2,09 323,33 . ,83 34,16
" * miik 14,08 12.87 W73 1,684 BB 83,05
Aneyated or B7.78 HK1,98 6.03 93.18 2.34 93.0v
Period II
Jonsume it in fooed 110,68 5,73 2.40
Return<i in dung 40,11 838,78 3.256 835,78 P4 39,17
" " urine 6.62 4,99 1.68 23.76 .83 23,33
» * milk 14,40 13,07 ,78 13,83 B3 £2.09
Acerunted for 80,038 b4,34 5,685 83,31 2,156 89,0y
Period 11X )
Jonsiaumdd s $ood 111,69 b,095 2,40
Returued in dung 44,79 40,14 3.05 54,63 1.086 44,17
" " urine 6,63 65,83 1,76 29,867 B85 £7,08
" * milk 16,87 13,65 W73 1E,. 27 B £3,8°
Acascunt =24 fox 683.82 59,07 H.74 96,4 Len'7 94,08
Mille
D,'\‘n" /): l
Conegnsg_in food 148,30 8,356 3.825
Return-d in dung 50,78 34.76 4,35 b2,45 1.29 39.6¢
" * urine 8.36 4.79 R.0) 24,07 .78 23,437
" " milk 19,61 18,16 1.8 16.04 .76 23,40
Aceraitea for 76.84 B1l.6¢ 7.84 02,560 £.,83 87,08
Period I:I
Sonswned An food 144,80 7.5l 8.13
Returned in dung 61.35 3b6.44 4,10 b5.39 i.76 40,22
" *urine 8.13% 4.24 2£.28 30.37 .81 25,83
» * milk 19,18 13.824 .82 12,06 L,72  £3,00
Aceratea for 76,74 BL,.90 7.27 93,31 R.79 38y,
Period 1:iZ
Bomsunsi an fond 147,97 7.87 3.19
Returnsd in g 49,3 58,37 3.88 60,67 1,34 42,01
" " urine 3.4 4,40 .21 29,03 689 21,33
‘ " * milk 20,083 18,67 1,30 18,62 78 24,77
Annrated for 75,74 51,368 7.49 95,17 2.87 88,41



. 2 . A . LSy - Lo tatva s ot P "~ ] .-
The focar Auring Aizest Lo audayross a4 series o ehiemicel
5 : P, . I A g N . 4 v . "
The voy rrst 1o sy o tied with the Nesessary wermta

a1 iy hest comes Lroa the oo belnz burned du the body,

el U the prosass o o ot ion the produsts coecome ga~a2oud

N

- - . - -7 - Y 4
ANl &re. JAVaT, Sl

in awnsidergbhls mentities i1in resoration
ant thrount the s7ores of thie BRI,

Wity Halo, in periods [, II ani I1:I wa nave azzountad f'or

. R o A , - .
tye 4drv matier, respoetively, 51,93 5, B4,84 aui 60,07,

!

~

ol
With [lilia, likewise, we heve B1.6g,7, 63 and 563.284;.  lleuce
we sce, a greet loss with no vewy great varietion, exeopt in
thet Haln gives a little more in period IiiI than in either
perioi 1 or 11.

e ner cent of ash andi nitrogern acszountea for is, for
the most part, pre.ty miform ani is nearly all acsountad faf.

Mth eac eow there is a unirorm increase i the return

of nitroger. in the manire in the three suecessive periods,

with jlalo it is 39,08, 39,177 and 44.17%"

<, with lilla 22.8¢;,
40,207 ani 42,017 respeatively,

In the urine Halo gave a constantly deecresase of nitrogzen
in the three suceessive periods, 54.15 , £8.33, 7 and 27,03
resnectlively., iiila gives 23.97f, SS.Héf and Sl.GSf.

Therefore, we concluie thrst when neets or potatoes are
a“ietl to the basie ration, if we consider the dry matier of
the Teets and potatoes no more digestitie than the Aryv matior
of *he basie ration, there is a greater per sent of the cor-

stituent elements of the ration digested wien beaets are
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alio.. tnoo whiea Ltreu, ecorn meal and elover may constituted
th retion, while when polatoes was atied & less per cent was
Algmsted,

it AL we eonsider the dry matier of the beets and po-
tetnes as Mlly Aigested, then a misn less ger ecenr of the
Arv mplter ol the ra?ion is digestedi whern bhoets afe aided and

a f=r less rter aent whern potatoes are added.
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