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3�otion I. 
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liTRe J){JCl rON. - . -

In the provision of an adequate supply of nutrients to dairy oows. primary 

oonsideration must be given to the aapaoity or appetite of the animals for the 

food offered. this i8 due to the faot that appetite. measured i n  terms of 
dry mat ter intake per day, 11mi ts the quanti t] of food 'dry matter) that a oow 

oonsume •• 

In feed1n� bulky rOQghages to dal17 OOW8. appetl te 18 an important faotor 

to be oonsidered. Bulky roughage suoh as b., has � low nutrie nt content 

whereas stlage is both low in nutrients and dry matter, when oompared with con­

oen trated foods. (Table 1). 
Tabl e I. [)ry mat tar and nutrien ta oon ten t of hay, silaoe �d meat r:leal (l J 

.reed 1)17 .Matter Dige.tible St&rah 
(�) Crude .iro- B:qulva1ent 

'ell1 (�) (�) -
!loor 85.7 3." 22.0 

Jbtadow Rq I 
Qood Bf).7 5." 37.0 I 

seoond quality 24.6 2.4 12.6 
GraSS s11�e 

£'1 rs t qu�1i t1' 21.0 2.7 12.b 
---

iure me at meal 89.2 67.2 91.0 

'lhe suaaessful u_ of roughage as a 3() uroe of nutrient supply for dairy 

jattle depends largely on the amount that oan be oo��umed by the animals. 

Appetite plaoes a limit to tbis amount. 

When rOUe;hage is fed to dairy QOWS along wi th S)me oonaentratad foods for 

produotion, sua h as in �ng1and, Denmark and Unl ted States or when 1 t 1 s red 

alon� for maintenanoe purposes, appetite m�y presen t no problem. In the first 

oase. the nutritive requirement of the 00W9 1s as sured by supplem�nt1n5 with 

highly dl�esttble a-:moentrates; in the seaond aase, the nutrl t1 ve requirement 

of an animal is relatively low. 

When rou.:;ha&e 1s red ad 11 b. to d�i ry oo'Ws as a !5O�e rlit
'
1on for produotion. 

however, appe t1 te, by 11m! till3 the limo un t; of r:)u,5hage eli ten and henae the out-

ril!nt 1nta:r;:tl of the cows. may beoome a lim1 ti n6 faator In produotion. :fhi. 1s 
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8speoially the oase with h1gh produoers or OOW8 at the pe&< of thslr produot­

ion and especially 90 when l'O�hag. of poor qnali ty 1s fed. 

The following e'Videnoe may be quo ted. 
Graves et al (2) in ��ysln& the rssulta of feeding Holstein OOWS e�olus-

i vely on alfalfa hCV suggested that the 1nabl1 i ty ot the animals to oon sume large 

amounts of hay e arly in the l aotatlon pertod may be an Important faotor in prev­

enttng oows trom reaQhi� their maximum produotion. 

Bartlett '3) oomparing the use of bulky foods w1 th oonoen tra ted fo od s for 

�8team1ng up" of cows, found that the cows steamed up on bulky foods y1elded 

about 4 lb. of milk per day leas t}-1.an those r:Jteamed up on oonoentrated foods. 

Autrey et al (4) oomparin5 the eftloi�noy ot hay and silage ration with Ii 

ration 00nt�i�lng ltr.ited gratn and a r atton of full grain. tor nilk production 

raJX) rtl3d the av",rage da11y produotion of fat-Qorreoted milk was: 

30.3 lb. fo r the oows on hal and silag e 

34.3 lb. on hay and s11�e with limited grl:1in 

37.2 lb. on full grain ratton. 

Shet"'llOod and Dean (5) feeding Alfalfa h;q alone and with ooncentrate. to 

Je�ey and Guernsey 00W9 found that the hay and oonoentr ate-fed OOWS ayeraged 

per laotat10n 5,358 lb. of milk oontalnln;;;; 294 .;� lb. of butterfat., whIle the 
hay-fed cows only av�r�ed 4.192 lb. of milk ,,;,,1 th 2�6.3 lb. of butterfat. 

\}raTes et:il (6) oOl'l,tl.ared the use of Al! ::.lI1' 3. h.ay and P!l8 ture, with a full 

grain ratton for milk productIon and found tha.t the oows on A,lfa}. fa hay and pa.s­
ture only y1elded 69.'5 per oent as muoh mllk a8 the animals on full srain rat-

ion. 

Bar'lett (3) ln an experiment oonduated with 12 da1ry 00W9 to determine 

the effeot of teed1116 the same amount of nutrieab 1n dlfferill5 bulk. reported 
that one important 11rnlt1� faoto r in milk produo tion was the ID�billty of the 

\. . .  � 

oow to con�tme suffioient nutrients 1n the form of toads low 1n staroh equly-

alent. 

Under a pure grassland sy�tam in New Z9!llfolnd, hay and s11�e h3.Te been 

used very extsnsi ve1y fo r feeding dalrJ ilO'r"!). Wring periodS of insu f  .. :ial -,nt 

6rowth of pa8ture suoh as late wi n ter anJ dry summer. oows 11ve ablefl] on hay 

and/or s11a,&a w1 tb 11 ttl e pasture dv�11able. Renoe th� determination of the 

aDO unts a f hay. s11:Age t or bo lIh a dal r.l 00'1" will Of:i t 1 s no t only a rnat ter ot 

aoadelll0 interest but of praoti oal i"l\por tance. 



� . . 

- 3 -

Seotion II. 

Chiefly. the purpOI!l8 ot this proJeot WaS to find ou t how muoh hay. sUage. 
or both, a Jersey d17 OOW wUl eat in Mrms of d!7 matter per day and to comlla.re 

the oonsumption of the three rations. 

In addition, the followin8 aspeots have also reoeived attantion in tbis 

the!lis: 

1. fa find out whether thtl) dry OOWS on the three roughage rations oould 
oonsume enough r.D.N. to Plain tain their l)ody weight over the "dr;r 

period" • 

2. !O observe the behaviour and reaotion ot the cows towards the three 

rations. 

This 1 nvesti�atlon was also undertaicsn wi th a view of te�3t1ncl the appllo­

abillt7 and merits of the two Latin 3qua�es �e81gD (7 ) for dairy cattle feed­

ing e�perlment. 



Seotion III. 

Although 1� is vel".1 impor�an' to know the amount of dl".1 matter that a 

dairy cow will eat on r(1Ughage alon8. there Is a paucl t,. ot data In the 11ter­

ature in this regard. Appa rentl,. �hi� subjeot ha. not been subJaoted to 8ys-

temattcal investigation. th1s 1 s pro babll due t.l the faot tha t in all 0 ther 

oV9r88a8 dairying oOUDtr ies dal 'ry stock arG usu:uly rationed and ad lib faedins 

of h18h quantity of rough�e i8 not praot18e4i henoe the quantity of roughage 

that can 'be eatan by a oow 1s not a matter of Importance. 

At pr9sent, 'ill tha e.,idenoe i8 of)lleoted from reoords of exp;,rimnts 

whioh we,.e designed for other purpose •• bu.t o()nneoted wi th the feeding of rough­

age to dal roy oattl e . ' 

One of the first experimental Inve9tt�atlons 1n whloh dairy cattle were 

fed on bay and sll�e alone Was b,. Jr aves and co-workers In 1926 and 1929 (6l. 
fhey fed Holstei n oows on grass hay and grass silage alone. 

In the 1928 tri 'i1, oows on hay (a.,�rag. body wai3ht 1,332 lb.) ata on the 

average 32.6 lb. bay a day or 2'1.3 lb. dT."Y mat ter ; oows on silage (average 

body weight 1,320 lb.) ate 63.9 lb. silage or 21.2 lb. dry m�tter. 

In the 1929 experiment, the hay-red oows (�v9raGe body we1�ht 1,369 Ib) oon­

sumed lW. average of 44 1 b. ot har & �a7t whila the silage-fed OOW8 (av9r�a boQ' 

wal�bt 1,381 Ib) consumed 103.6 lb. of silage. 

oonsumption was 36.'1 and 26 lb. respeotlv.�. 

!be average daily dry matter 

In both trials, the oon weI". found to oonsume more d17 m !it ter in the form 

of hay than in s UB8e. 

'lhe result obtained by oomp!:lr1� the dry matter consumed by two oows when 

the ration was hay or �1age alone. with the amount consumed whan the ration oon­

tained both hay and silage, indioated that whtl e addt ng ha,y to the r!ltton of a 

OOW reoetvln3 silage Increased the oonsurnpt1.on ot dry matter, addin� silage to 

the ration of a oow reo3ivi� hay, on �ha other hand resulted in a deorease of 

dry matter oonsumption. 

In the summary, they also ooncluded the followl� points: 

1. ',there was a markad pretercl'llle of t,hl'! QOW9 for h'33' and s1.1S;36 made 

fror: immature gra.; as comp-::lred t-:> th:it made from mature ::;rass. !he 

oonsumption was 10% grea�er on the hay and 20% great�r on tbe s11&&e 
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rade from the 1 cs� Mature &raS9. 

2. If h;lY is of 600d quali tT and Is made from oras�3 at an immature sta.ge 

of growth, the OOW8 on h� alon3 aall oonJume enoUe;h hat to supp11 

the nntrlen t needed for bodT malntenano •• but the oows on 9il&8e alone 

did not consume enough silage to provide the nutrients required for 

main tenano •• 
In another trial. by the same �Ners (9) the faot that (t")WS on sIlage oon-

sumed less dry matter p�r day than OOWS 1')0 hay and that the cows on silage were 

not able t�) oonsume suff i oient to meet their nutrient requIrements as tho •• on 

h'iY wa" oonfirmed. 

Re3ults trom an experiment in whioh three groups ot ten Hol.9tein oows were 

red h� '1ila68 alone and hay plus sllae;e. by Hodgson and Knott (10) also 

lnd ioates that OOW9 on ha,y a lone oonsullle4 more d17 matter than did the oon on 

311 age alone. 'lhe group on hq plus s 11 �e was also found to oonsume more drr 

matter than did the group on silag ... there w.s 11 ttl e dlfteraDoe in oonsump-

tlon between oows on hay and those on ha.r pl us sil � •• 

lh'3 comparisons of dry matter oonsulllption quoted above "re oonflnad to 

!here has beoD reported a Dumber of feedi� u-
per1rn-Hl.ts dea1in,!; \rlth alfalfa. h�y :Jl.ona or wi th com silage or oornp!.irinb .:i.1t.llta 

h:lY wi th grass hay and/or grass si1/:&08. 

In the f�1101j'l.1 ng tables 2 and 3, d1f!erer�t reports rron; various experimental 

Jtations in U.3.A. on the daUy oon1Umption of Alfalfa hq alone and of alfGll.!a 

hay and oorn sil age combined respeotlvely are summa ri sed. 

ations wars carried out wi th Holstein millet n::s oowa. 

All the iDvestid-

fable 2 .  Ayerage datly oonsumption by Holstein OOWS on £lfalfa hay alone. 

'"tatton. 

Utah (6r-

2.D.I. 'laId 
ions (2) 

Oraclon (ll) 

Kansas (12) 
O.!ll1.fornia ( 

Ne'Yada (l() 

Stat-

13 ) 

-

3.xpr:!rimental 
?eriod. 
(da.,ys.l 
166 

3D6 

I 342 
30' 

341 

304 

306 
• -

I i�ve ra.ge for I I 6 3tatlons. 
---.,...---

Daily leed 
Con�umptlon. 

(1 b. ) 

34.9 

39.'1 

30.5 

30.4 I 29.'1 

36.� 

3;3.'1 
t • 
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fable 3. A.verage dally oon�umptlon by Holstein. OOWS on Alfa.lfa haJ' and 

Corn 311 iaga. 

bperiment bperlmental Da1q reed OOnsump �ton (lb) 
Statton. ?erlod. 

(d"a ). Alfalfa hq Corn s11:.igs. ---
U'ah (6) 181 . 22.6 42. 2  
Jl>ntana (lfd 201 20.0 49.8 

Kansas (12 ) 304 14.6 Zb.5 
- -AT8r858 tor 

3 �tatlons. 229 19.8 42.b 

-- -
It can be seen from 'he aboTe tab1 e5 2 ano 3, the Holste1n cows on Alfalfa 

hay alone consumed on the aTerage 33.7 lb. daily and when they were on Alfalfa 

hay plus C,,)T"r stllige, they c")nsumed an aTera.;I e  of 19.8 lb. of the former lind 

42.b lb. of the latter. An utenslvf) stndy on foedtn2) VllU� of l�falfa hq 

oompared wl th ml xed h:ay and grass ailage as a ratton to r dai ry 0& ttl e has bsen 

c..1rrlod nut b.1 Hodg'!on and Kno tt. 
In �n experiman t w1. th 41 Holstein aows on all roue;hage ratton, they repo rt­

ed in 1938 (lo) the daily drT matter oon31lmpti.on per 1000 lb. 11v·'3-w:d,.;bt tor 

the v;Jr1ous rOU:jb�e rations clS follows: 

.u f ;ilf.a h� alor.o • • •  • • • • • • 2" (,J lb. 

.Ml,Xed e;rass hay and �raas sU�e • • • 22 lb. 

Mixed gra.s hq alone • • •  • • • • • • 19 lb. 

arus 911388 alone • • • • • • • •• 18 lb. 

!h9 a()'Ws oonsumed mora dry matter to the form of grass hay �han in grass 

'J11808. and more in grass hay plus grass s11 age than in a1 thor grass hay or 

grasa sIlage alona. Be t the hlJhe ::it d�tl.7 consumption 1fa� for the .Hf31fa hay 

a; a sole ratton. 

In 1�4 J, the same autoors (17} fa�dln:; two groups of nine Hol"3tain cows on 

Alfalfa hay ;ilona and on mixed 6ras� a10vIJr h . ..1Y and gras;j silage reported a 

similar resul t. 'rhe oon�mptlon of dry I:1att9r for the oows fed �lfalfa hay 
(averBd e bo dy wet:;ht 1,379 1 b) was mnah !':o r·� th.in the OOWS fed the mixed h3Y 

and silage r.atton (avar9g9 body wei;ht 1.32� 1b). being 33.2 and 26.1 lb. per 

day r�s�cti vsl,._ 

the cows irl t ho latter grl)up oonf;Ju:ned aoout 56 per oant. of th'3ir dry n:;itt�r 

1n the form of h�. !he co n!lUl1lp tl on of dry m� t ter pe r le; 00 1 b. 0 f 11 vt) .we1.�h t 



for the iUot;,ll fa-fed OOWS was 24.2 lb. and fo l' tba b;q Illld 311<1138 fed oows 

20.6 lb. '2hey oonsider that lowe r pal atability wa9 responsible t'1r lower 

dry matter oonsumption for the mixed hay and grass silage ration. 

In New 1eal-:mc.. thl') only report on dry rna t ter oonsumption by da 1ry oOWS 

in th"J lIterature appoara to be that by 3ears an d S111 (16). Zhey. in 
deterrninins the digestlbl1i ty of grass sU�e b7 :lrleslan and Jersey OOWS, 

found that two Fri&sian cows weighing an aV9r8b� of 1,062 lb. oonsumed on the 

ave�age 2J.7 lb. of dry matter dally, while two Jersey oows w.16hln5 �n aver-

age of 6'10 1J, ate 17.3 lb. :they oon sider tha t the oow ••• re not eat1.ng to 

oapaot ty and 9U6gest thti t the faotor ot ptilatabill ty of the ration w"..a involved. 

Apart from the�" studies quo ted above. whioh most ly ooncern this thesis, 

a number ot worker9. ohiefly 1n the Unt ted State" , as a resul t of tnv9��t18atlon s 

1n il{')nneotion wi th feeding ot roU6hage to da iry oows has reported that quall ty 

and palatability of rough�e affeoted its consumption. Some of these are 

Q 1 ted bel ow: that d airy (JOW8 oonsumed more ot the beiter g r ades of alfalfa, 

timo thy and soybean hay 'than the1' did of the poorer grades, bl' Woodward and 
Grave. (19); that unfavourable ouring oondition produoed a deorease in oonsump­

tion of grass,hq - by Wil li ard, (20). 

Dawlon (21 ) �ls::> r3port.,d that Holstein OOWS consumed first-grads grass 

hay at 40 1 b. pe r oow pe yo da.r; seoond grade 3f 1 b. thl rd gradfJ 33 lb. 

Beohtol and A.��ot'.\tes (22) in fe9dl�3 A1L.lira. hay as ttll) Role s'Jurae of 

dry matter in tho ratton to Hol s tei n and Jersey oows found the d�ily intake of 

dry m;:ttt�r p�r 1000 1 b. bod,y-weight was: 

20 lb. for n ormal h� (good leafy h4,Y from outer portion of a staok) 

15 lb. for brown h:l7 (from i nn�r portion of a staok) 

10 1 b. for oharred haY' (from a partiall,. burned staol( L 

In :3w,,09n (2:�) an 9xtens1vft experiraant :'0 dete�nine the daily d17 mattBr 
intake of da1ry oows had been oarr1ed out. Various feed! tIg stuffs 'Were fed 

ad l i b. It was found that the amount of food whl oh a oow w11l readily oonsume 

and her i nta':<e of dry matt'll' depends prinl<iril.r on the palatabill t.1 of the feed­

ing stuffs. 

Cow s pret.,rsn 08 for 'Yart ety in their dig t and 1 noreased dry matter oonsump­

tion wi th incrl18sed variety of food hav" �l'n oeen repor�ed by many workers. 

Meig s :lnd Con'Ysrse (24) found th�t .JOW1 do not eat at their best on r!ltions 

in whlah either �lfllli'a or Timothy hay 13. tho gale roughage; th3t oOfLOinin5 the 
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two Inoreas8!=l tll* a�patlte and partiuu1a!"ly tho ir w1111n.�ness to eat II 1ar�e 

qU.intity of h3Y. Also when offered DO th kinds of hay at the same time, the 

OOW8 whioh had been on aithBr as the 80la rou<;hage for any lanc:;th of time almost 

ilw�s showed a pr8terenoe for the other. 

00.'3 reoal vlng no hay exoept Alfalfa dl]velop � orav1 ng for other kinde of 
hay or ro�h:i&a - has also been reported bJ �rf (25), and by JraTes and oo-work­

ers (9l. 

Lawson (21) even o.bs.r .... d that oows after being fad on :::1 rath9r fine l.afy 

... hay for 4xtend.d pertods M�y have orav.d the more ate� and ooarser kinds. 

'rh" oows increased their da1.1y h:.1Y intake as they were shifted from the fir3t to 

the 1at:sr out h�y, but ::4180 Inor ..... d oonsumption when they w.re l:\6ain shifted 

lio f1 n"l aut h.'i..Y'. 

the :ldd1 tlon of aonuentratea or grain to II l"Oughaga rat10n resul t1n6 In an 

inoreased tnJai. oon9umption or dr7 matter has be.n r,port�d by ·.'i�ll, 1918 (13), 
Jsnsen 194·2 (26). 'lnd Autr.y. Cannon and IJrpe 1942 (4�. 

Watson (27) work1ng wi ttl sheep also reported i noreased food oonsumption 

wi th increased variety ot food. 

BesIdes pa1�tab11i ty and varIety, a number of oth-3r faotors affectln5 rough-

age con.surnption have appeared in the 11 terature. 

Jra"fes �tc.. ( 2) (6) found that unla�!J oattle have aooess to a larger 

amount of l'Ou;)hage (lO� mo!'e) t han they would oonsum13. total arnount oonsumed 

wtll D8 rsduoe4. 
Cows inoreasing their h8¥ oonsumpti on with inoreased allowanoe has also D8en 

re po rtad by �� il11 ard (20 ). 

\rnl 9.nd Hodg"JOn (26) observed that aow" at. more Alfalfa hq as they beoame 

aoouatnmed tn the oh�n,;;e. Jraves etu (9) :feUD d that whon cows were oha.n:::;sd trom 

immature 3rass to l':lature hay or 81111&9 .1 pl"omp t 0801ine resulted 1n consumption 

tho UOh thl s mi.;ht, hilve oaen due to the qu�ll ty of the ration. 

III . iet ot ohopped luoerne hV to one of th� s�e hq fed in th� lon.; 00 nd1 tion 

resul1iIn�; in deoreased co nsumption hQ � 301'30 been reported bj <�iSt 30 n (27 J wo rk ins 

w1 th Shl)8p. 

Jones (11) f:>und �hat obopped h� �.:iiS c)nsumed more r�adllY' th<ln the long 

hay and aooord ing to \}ra'Ves at al ! f j Q0W3 � it: no t QC nSU'TIf) as much dry mat tar 
while gra�ln� as whon fed �rasq oltppin�s • 

• odg ·!tjt1 3.nd Knott (16) 1n an uperllDllnt w1 th .1 mature Holstein oows on!i1l 
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ro�hage rat ion found that t h"re waS 11 ttl. correl ati. on between the dry mat ter 

oonsumptton :lnd we ic;h t ;lnd �e. but that th9re was a oorrela Til on botw9':ln milk 

produotion :-i1'1 d dry m 3tter oonsumption. 

Helms (29) on the 0 th ar hand reported tha t milk pro duo cion did no t inf'i nenoe 

the ,j.'!)ount of gra.8s o(>n3Umed 8inoe the d rl oon ate as muoh a8 the heavy milters. 

Woodward (30) ha,s found that Jers97 oows oonsmr.ed some"h�t more dry matter 

p�r unit of body wei&ht than Holsteins. Bowever . be oonsiders that the oanse 

m16ht; ba'Y9 been the dlftftranoe 1n s1ze of the t'We breeds. In the "ame tll'tiole. 

be also reported that � warm temperature did not •• terlal11 lessen the CODsump­

tion of grass. 

finally faotors d9pressing roughage o·')nsumptlon. have been reported: 

Pbosphorou.s deficienoy by Huffman (31); With OOW8; unbalanoed ration and rat­

ions o')n ta1 n1. nj an eXOe:l3!ve proportion ot roots and protetn defioient rations 

by �1�tson (Z·2). Woodman (�3 ) all workin,,;J wi th sheep. 

Summarisine; the�e results quoted above from othel'workers, it appears that 
fA dairy CO'll. waul. d oonsum., on the .v-)r8.5� from 19 to 26 1 be. of dry matter per 

d� p�r 1000 lb. 1iye-weight tor hay, while from 16 to 20 lb. for silage would 
be the average oonsumption. lhe dry matter oonsumption for hay 01'" for h:lY 

plu� silage was .llways hi.:;hqr th.Jn fot- �ilage. But between hay �nc1 hay plus 

''1ilago. th�re was no oonalstent difference • . P ul.a:tabll1t:r ;mdvari9ty of the 

rattorj appear 3d to aft ect mo '3 tl.:/ the timo un t of 1'0 u.s hag e C'J nsumad. Other faot-

ors 1nhe rent in the ration. suoh as amount of tood oft8red. ballUlO. of ration, 

eto., .ere also important. 'aotors inhe ren t in the animal. l�self suob as 

slse, �e. breed and milk produotion se,,/DIJd to play a 1e88 promin e nt part in 

i nflul3nolrl8 a oow's appetl te for 'MUgh�9. 

in this regard. 

However. further 1mr\{ Is required 

This briat sur'Yey of literatur., dOl)9 incHoate that there 19 '1 btc laok of 

data and much 800pe for rese�rch work 1n this field. 
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PL1N OF ·�XP· i��IMi!NT. 
----.-.--- - _. 

In the simplsllt leeding 9xpel"imante for da1ry aattie, the group fa edi ll8 

method, where eauh group of aows receives only a single ration throughout the 

trial. , 1 ,! um311y employed. !his mothod has an advan tags of slmp11ci ty. 

But 1 t h:;19 S")tno serious c!1sadvan t8t�e8. 

j'ir�tly, where the experiment oons13te of more than one ratio n , the oon­

sumption of rations Clan saaroely be Clornpal'",d using thi s metho d. beaause thB 

oonsumption of a 8tVe.YJ. ratton 115 almost entirely dependent upon the individual-

1 ty of oows 1'eoo i vlng the rat ion. 

Sine:e cows are variable 1n this respeot. the variation -between oonsnmpt-

ion�) of rations is large, thou�h it may be reduoed by skilful groupin� of t.he OOWS. 

3Qaondly, Wha1'9 rno ra than one ration 1 s attempted wi thin limited expArimftnt-

al �es()u't"ces ;l\'3 illbL.i, wi th thi. s matho d the numbe 1" of COW5 reo"i vi ng eaoh ration 

is neoes<:larily decreased as th" n�Jo'jr 0-£ ·t"�tion3 red is inOre&Bod. Conse-

qnen'�ll erro'" ir: :;h3 OOl:3umption of aaah ration du"3 to small siae of the.oow 

sample 1 s inoraas8o wi Iih �hi3 in orease .)f nwnber of rations fed. 

3w1 tior1-oa,ok desi6n,. �s shown bal ow rap::.o9sen til an attempt to overoome �he 

abov� difficultieBby letting all th·!t rations at tem pt ed be reoelved in 'turn by 

every c�w. 

I Cow 

1 

2 

�tQh.-back .Design. 

( with 2 ratlons� A and B.) 

.Pariod I period 

A ;S 

I B ! 
-----

II 

j 
But this method also contains some undesirable f'eatures. 

1.. Wi th this deSign, tne animals oon�ume a given ration at differen t per. tads or 
at a �i ven '(.:.er1od oonSUJn(3 differen t rations. rhArefor� tte varlatton in oon-

sump·tions of differen·t rations due to thainfluenoe ot per1od, suoh as stage ot 

pregnancy ",nd weather oonditions "to •• cannot be eliminated. 

2. In tr:i.R r!.'��hod. 1 t ls d1fflau.l t tf') feed th" cowe wI th more than two rations. 

If Ii third r;jj, tior! 'is fad. 1 t usually Serves as a w ntrol ration and 1s oontinuoWl 

ra the r than r:)v'9rst3d afterwards. 
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3. If the l:i;1!Ount eaten trl on� period i� lnflu�ncedby the r.:itVm .;:;i".,an in the 

previous period, 1t is difficult, with this method to eliminate 'hro�h statis­

tical tr�atr.lant. the ohan&eo'Ysr etf eot of the rations. beoause the Sil8S of the 

ohan3e-over eff.�ts �re no t known. Henoe. in an 4tteL'pt to overoome these 

diffioulties, a desl�n (7j involving the use of two 3 x 3 Latin squar8s ffirst 
and compl amen t!i�··Y) as shown in tiS. 1 and 2 respeoti vely was employed. 

3 � 3 Latin Square. 
(With 3 rations. A. B • G. �d 3 ieriods. I. II A III) 

Cow 

1 

2 

3 

.., -
.iariod 

A 

B 

C 

I J?eriod II .ieriod III 

B 0 -
C A 

A B 

3 ,\ 3 Complementary Latin :3quare 
(�lth 3 ra t ions A. B & C and 3 reriod. I. II • rIll 

Cow ieriod I 2eriod II Period III 

" • C B - -
t) .B A a -
6 c B A 

It can be seen from fig. l and 2 that this design has md.DT desirable feat­
ures as oompared wi th the 3wi tah-baok d.si�n. 

1. rhr�9 rations can be fed to the cows without the nec •• sity of us1n� one 

as a oontrol. 

2. With tr.t� dest�n. in any experimontal period, one-third ot the 00W8 are 

r.o�i vtng eaah ratt on. 

"rhu::J 1.f the appe tt te from p�riod to perta u t:1 th!l same (OI- as similar as 
pos!i1. ble J for the three cows {or three lots of oow. ) w1 thin each L<itin square. 

the thJeea 8x:'1'�rlmental periods will be equally rapras9n�ed in tIle .:x>nsw.npiion 

for anT ration. 
lhts anabl.!lS th" etreat! of period ':�UC:'l as st�e of pregnlinoy. weat.her 

aondi ttons eta. , on the consumption of any ;! van ration (j() be elirnin:Atad. 
3. 'rh" de sl:.:; 11 , wi th two �ati.n squares, on:) compl�men�ar;y to the other, 1s 
suah that aaoh '!"at1.on 1s preoad�d by eaa�l of �ho other ra;1ons on equal nual-

bar of times throU5hout the trial.. 'fhis i.i11o'Ws an unbiased es timate otthe 
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effeot of one r�tion on the �t1on 1n the tollowin� pariod to be obtained. 
i.e. the design permits the propel" e"Yaluatlon ot rlltlon effeot alon-9 as dlstlnot 

from the ration affeo t plus .J&.rry:"over ()1;; ::eota from the prsoedln,:; r�t1on. 

4. Individuali ty of animals 1m 1ar8e1y eliminated by double ohan:;l no of them 

from one 1'3.tinn to anot.har t1IIO rations. 

rn the present e.xperll'M nt, three ra tiona A. B a: C were tad and three ex-

perirnantal p'3riods I. II, III W6re used. fhus with two 3 x 3 L4tin sqUares, 

a8 shown in fi�. 1 ,::ll1d 2, su sequenoes of rations wsre made possible, three 

seq U�.Hl(Jes wt I"nin each .L.:At in square. 

men t were th�n first di'Vided inta four groups, eaah of three 00 •• on the basla 
of expeoted oc&paoity for food, the thrall 00W8 within eaoh group bBit'\g ohosen 

as ')lroil::!r &8 poss! b19 in 1i V'J-weis-ht, age, oond1tlon a.nds�e ot pr�nanoy. 

then the four out-corn') groups of oows were allotted in the followinJ VIa:! to the 

Q sequenoes 01.' r� tiD ns at thlJ t hree periods. 

l'irstly, two groups were allotted �t rGlntiom to saoh Latin Squartl, 

Ssoondly, w1 thi n �aoh group, cows wore allotted at random to sequenoes ot 

rations, one to each. 

'rhus wi thin eaoh Latin Squ. �") there w�ro two gro ui:>S of oows and wi thin each 
group, eaoh of tr..roo oows race! vad- ,Joe saql1anue of rations. 

resploth·e Latin square. 

Consequently. when � ,g'rr)l1ps of cows (r, rI, III &; IV) were considered t08-

etr.��. th� oows would reoet •• the 3 rations (A, B • C) at, the 3 periodS fI, II 

Ie I II} in the fo 110lfing way: 

1. Witbin eaoh .Latin squ4re of 2 $l'\)1]PS of OOW S ,  2 OOWS, one <JOW from 
ea.oh �roup, reoeived each of the ;: sequenoes of rAt10ns throll6hout 

the experimental period. 

2. 4 cows, one 00" from each group, reoeived each ration in eaoh period. 

3. :;a,oh \lOW had every ratt-on at rom') time, sooner or l:it)r, durir15 the 
exp'3l"tment 30 that finally each ration woul() be reoei vad 'by every cow 

used in the ;r1�1. 
Th is can best be sh01ft') in the follow! n:? �'t��ur9 3. 

�w" �5 x ;3 Latin 3quares . 
I it'. 3 l"ations A. B & C, r�oei�3d by 4 gr,ups of uows. I. II, III � IT. 
at 3 p',)rlod� r. II. & III J. U'1.�;ure is illust.rated on Pad8 13) 
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-- - • �::� }ro up Co w  2a rlo d  I 2erio d II I 
No . No . 

I �  Vl . 
A B 0 a 

II 'X r-3 13 C A 
.. A . 

5 . '. 
.. 

., 0 A B t- -- 6 

I I l� v'1 � 0 B 
e 

r-:.9 .l3 , c 

f ·:to � 

I V  
�-... . 

'll " " .  
" "  . 

C B A 
"1. 2  

An i mal s Used . 
':h J twel va IT:1x ed a6ed dry pe d lg ro .g  .J e rs ey OOW9 use d ill t lli s e.x pe r i me n t ware 

sole o ; f)d .!.'rom :;h iJ Hassey Col1966 ..Da i ry Hard . 

''Jeva n four years old and three "e n to twel V 9  y ears ol d .  

ran&8d .f rom 714 � o  080 I bs .  wi th an ave ra..::.; e of 60 2 l b .  

lhe l r  l i ve we i5hts 

:rhoy on tbe w�1Ol & were 

Al l  o mvn fJxoep t 

one {.F rtvolou� } wer ., 1 n  c� f an d w i t h th e aX(Jo.p t io n  o f  two co ws , "loy .. m d Barbara. 
whi ch W" 1" 'i) i n  the �· i. !'s t half of pr��n :.\no / . all �ge ra .,?l'e,;;nan t  for q i x  t() seven 

mo n th s .  �r 1 0 r  to t he  experi me n t  they w e r e  all in milk . Befo r e  they were sub-

J e c t e d  to t hi s tri al , all o t th em we re ru nn1 n �; In th e College ' s .ua1 �y Herd wi th 

o th 3 r  d a 1 7 oows an d theT"el'ore were t reated the same a8 a ny o the r  O ()WS 1 n  'he 

herd . w ri ng p eri o ds ot low p � � ture pro duo t i o n  suoh a8 dry � mm e r or l ate 

wl n t:3 r  and early sprl ns the se OO WS "oe ived som e  h al .  o r  �1 1Iida . o r  b o th .  a8 

suppleme nt in ad d1. t ion to wh !lt t h >1y oo ul d  o bt a i n  from araz i l16 .  
oows had be en housed indo o r s  previ ou sl y .  

Bo ne o f  t.b ese 

( Data oono e rn 1 �  t;h - oows used tn th3 expe �lm9 nt are f oun d  in t � bl e  � )  

!:!!-.4S ....... U...,8;.;;,8.-d :  

'.rh'(;;: hq :i. n c.1  s ilage used in th1s exp e M. m '3n t we re made fro m &rass Oll t; f ro m 

pas ture s o n  the Mass87 Col lese and D . R . I .  f �m s  resp e o t i vely ,  dur in6 the summer 

o t  194 '1 .  

I t  .,as cu t f ro m  poor 

pasture and oon �al ne d ::l o e r ta in arnn un t ,, 1"  r u  �1 e s  and we e ds .  �he S i l age , 

boweyer ,  was of be t ter than aYerage qu� l l ty havi ng been made trom &oo d pastures 
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out at ';In e ar l y  �t a.ge o f  growth • 

...,.��� ". 
'labl � • �\i f')W� th r) i r  1l'V8 ra..2 1, dr y � t4e r  PlJ r 09 n ta.� 8 s  and per oen t ao e  oo:npo s 1tions. 

Che mi 13al Analys i s  o f  i" ,) 3 d s  ( ; ro t s t ure-tre e basi s ) 
-- - - -.-.-..--- . < - . -_. 

t AvarS5e Per c e n tage Compo st tiOD of F eed . 
l ea d  .?ero a n tage 

t -liry Crude .;; ther To tal Crude N t  tro�en 
;\!:l t t e r .  ?ro te l n  ]x t raot �sh , t bre F ree � -

. tra.ot • 

-----

RaT I S5 .4  6 .36 I 0 . 81 j b .( S  38 . 23 b9. 22 
- :� 1 . O �  

. - -'" 

3 1 1  :1j 9 I 20 . 5  I 1 6 . 20 '1 . 62 Z9 . 20 3D . �3 
- . -

1 .  Jroupi� of Cows .  

Th9 twolve J e rser Cows used in thi s  experi ment were dtvlded i n to fo u r  groups 
of t hre e O :')W'3 e aoh . the :lll 1mal :s 1 n  e ao h  tr10 bei r� sel e o ted for as muoh un1fo rm-

i n  ·rabl fl b .  

In th � Expe rl:nant . 

---------------------------------------------------.-----------.... ------------,----� .... ----
Out oome Cow 

Group N ame 
No . 

-'6. at start 
of hper 1 men t 
Irs. �rth s. 

at start of start of �x- due of 
�xpel"'i men t. p a 1" l me n  t .  to £IN.-
..wi v • •• 1&ht Co n d  i t ioD Zll �t;ite st .. e 

( l b ) � D8I1OJ 
------- -r--------�--..... ------..... -+--------,__t------------�----+-(-�----� .• d dr  2 10 732 . 1 av � r i:.i& e l!:/.9/4b 6. 3 

I :·� at18  3 10 'I'" ave rag e 1ON.48 6.� 
'iu ieDa 3 9 '1 71 -i -1-

.
a"9 t"�e 1.,,48 7 . 3  

r I V1 0ky 3 9 seo -1- avera:,;s 1.q8l,48 '1 . 3  
T II Yn� t ta : 1� ::� ::� :::;:�: 3�:l!� ::; 

I �-l-B-:;-;-� ... �-a---.... ·-l-�-,--·---·-·i-g-·1---�-�f-· ��:�:�:3e r(fo/1� ::� 
____ 

�V_O_l_O_U_S __ �---1l---------.... e .... � .... ---7 S-· 5 __ --��----a-v-9-r-�-. '-e 
___ � ____ -+ ____ --+ 
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F ig ure " shows the p1 0ture o f  the 4 o ut oono c; ro ups o t  OOWS . 

'igurtt 4 .  1he Pour ;;;ro ups o f  Cows Used in. the Experiment. 

( Add7 ( 
( 
( 
( 
( 
C 
( 
, 
( 
( 
( 
( 
( 
( 
( 
( 

.iroup I { 
{ 

Kat! e 
, 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
, 
( Yupena 
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J!' t:�ure 4 ( Con tinned ) 

( Yuten 
( 
( 
( 
( 
( 
( 
( 
( . 

( 
( 
( 
( 
( 
( 
( 
( 
( 

ar�j up II ( Al"t 
( 
( 
, 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( Tuscha 
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( 
( 

Vioky' 

, 
( 
( 
( 
( 
( 
( 
, 
( 
, 
( 
C 
( 
( 
( 
( 

J ro n p  I rr ( Yn� t ta 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
C 
( 
( 
( 
( 
( Sally 
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l igure , ( Con t ir.ued l 

( Barbara 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
, 
( 
( 
( 
( 
( 
( 

Group IV ) roy 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
, 
( 
( 
, 
( 
( 
( 
( 
( 
( FriYoloWl 

2 .  Ryerime n t al ";" "lr i od .  

'lh. experim�nt co n sis ted of thra s 2 -W8 1 k  expe rimental porl o d8 c r , ll , !l I ) 

one p� r io d  fnllowed anothe r dir.,o tl y  wi �h no intenaJ. be n. en perio ds for 
ad just ing oows to ohan3 8  o f  �ati o ns ,  t he re :Js,)n be i ng that this uperlme ntal 

desi gn has al lo y:", d fo r 9l,ch  ef fe c ts of  c h !:int; e -o ve r. 

At tho bfltl� i n n t ns  of the exp er imo n t, h oweve r ,  a prel Imina ry feedIng of two 

.eek s ,  wh en JI. mixed ration o f  h liY Wl d  511 "6 1  was fed • •  u allowed in or der to 
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& e t  t he 00 1119 ae custome d to th e  fee d s  they "' 1]1 d reo e i ve in th e �xp 3 !"1 t7! ) n t .  

an d  to indo o r  oon d l  t 1.on and mask s . rhu ; the to tal le ng t h  of pa ri o d  employed 

fo r the whol e  ex pe r ime n t  waa as follows : 

14 d ay s  fnr prel lml n ,�r1 J>l' r lo d  

1 2  ('hlYS fOt" &X P'Jl'tml!n tal per io d. 

I t  was n n d eI' t a�nl"\ ove r  the wi n te r  m'.)n t:ns .  5tart111& on 1 st o f  J une an d end-

In�� o n  2 7 th J ul.y .  

�_ Rat1on� U sed : 

rbe rat io ns fed i n  thi s  ex pa rime n t  were: 

• • t e d  �1o n e  ad l ib .  
( B  J Sil age f e d  alo n e ad 1 i  b. 

( C )  30 1 b .  o i' sil �e pl us haY' fed ad 1 1  b.  

h_ .. leedl ncL :J chodlll;, e ;  

lhe f e e d i n6 sohedul e  by pB r10d s fo r the four gro up s  of 00W3 ar e ghown i n  
·tabl E 6 and 7 
'l abl e 6 .  -- rhe F ea d i ng  30hedul e by ?erl � G s  for �ro up I & I I  Co�s . 

( 2  we ek s  eaoh ) 

r-;� - ------------- ------------------ --------- -- --------------.�---------

I Per i o d  
I ' . n '0 Cow I L'e ri o d  II �?arl0d III 

o .  .N arn e . -+ 16/6 - '>b r �  29/6 - 12/7 l�/7 - 26/'1 ..... u 
- - --..- . 

�.dY' 
.�l'"' 

I -
.. 

i �Ka tle 
.�� - Ju ta n . . 

;[\y. :/ upena 
II ····· . .  1-

l·Yusoha 
4-

: ,� I B � ... v 

I 

B C : �  

C A. B 

! 
, -

fabl e 7 .  rL e i ea dl n �� 3 0h9c1ul a by p 1 r i o c fl fo'!' Jro up II I " IV C ow s  
(2 va tf.-:: s a aah ) 

i I I 
1 I 
I 
I 
I 

.. 

-

L 

Group 
No . 

II I� 

\ . . . , : . .  � .
... 

IV::'" " . 

- t --
Cow J?erlo d 
.N 9JIle .  Itl/6 -

�a1 1y 
� --- A /b:srbara 
'V i c ky b 

'loy Pr·· 
'rne�;; C 

' 1'1 1'01oU8 

, 
- -I I Perio d II , r)�r 10 d 

2b/6 i 29/6 - 12/'1 13/'1 , , -i 
1 f 
i i C B 
1 ! , j 

T I I • i,; I A 

! 
B A 

I I 

-
II I 

26/'1 ; 

1 
I ! 
j 

-
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� • .• ..!anyemeni . 

Duri 1'l8 the whole exp eri me n tal p e rio d ,  the 00.8 we re k e p t  t ro m  gru ing paature 

and ho used. in t."le she ds. 

'lwo 'lh e d a  at i:a s sey Coll e& e  an d Dai ry 'Re searoh Ins ti tu te re Elp e o t t "el .1 .ere 

u:J e d  O!' lg ut"e s  .5 an d 6 ) ,  'lhe ::�he d  at MasseI' Ooll.g. I s  �uat an o rd i n ary sh ed wi th 

st x l arge parti tI o n a ,  the tloor at e aoh 1 a oo vered. w1 th a WO O l� en oo ll rd .  Group I 

and II oows wtre kt!tp t  the re . fhe Da1. ry �8 :9.aroh Ins t1 t ll tIJ 3h e4 1. 8  an a.iry r e e ding 

barn , eq: : i pped wi I;b f ee ding- stal l s  ( )' 1gura s 'I an d 8 '  an d  water troU6hs , ' i ,:;ure i ) . 

lhe r.m;i i n in� two groups of oo ws ( Groups I I I  and IV )  "e re \c ep t  there . !he OOWS 

.. ere ho u !! e d  at t.he :th e d a  durt l'lg  th e n 1&ht . Saw-du:3t was us.d. to cover th e 

fl oo r.'  as b e d d l n J . :lnd to pr."en t r. he OOW8 from g et tI ng so re f e e  .. .  

lo r a p arl o f  aao h day . the 00 .3 .. ere allo?l ea to run in !l pad d oa)� o f  1 aore 

ta exero i ge sn d  rest (? 1 :; " rss 10 at".i.d 11 ) .  

iiuz zl a s  ,,"r e p n t  onto th e (J OWS befo r 3  ttl el we re t'lrned out . (1 1.� W' e  12 ) 
th � mU.lsl ss were o f  Ruak uru iUl1r.aal Re se aroh ' s  o rig i n .  Wi th al l�ht l!lO d l t l oat l on .  

'.they ar., so de S igne d th:a t t h., oows had no aoo.Ss til) g rass bu i oo ul d d.rinK wa.ter 

when t h ey ,"era in che p :.lddo ok . (f ig u re 1 3 � .  
they wo re usual ly t\ArnfJu out a1; noon �nd stayed i n  the p addo o;.c un tl 1 abou t 

-1 p. rr:. , whe n  'th9Y 190uld b e  oro usht i n  f or f. ods all d o v e r  th e  .n i �ht .  ( F ig ure 14 ) .  

lhe hi n d  :n �nk : :  ar:; u l e g s  of the � 1m :tl 9  k ep t  a.t Da1 ry R •• e aroh InSt tute ah.d 

were �l '. l)'p �d at; t h e  s tart o f  the exper i m:l n t to pre""nt th em f ro m  .'� e t tl no  too di rt, .  
Al l  tho an i m al 3 w o r e  clro ome d li nd brushed dai l y . -the �he d 8  .er e  al l!!lO c',le Eill ed da117. 

6 .  .I' �ed ln� : 
�. oows w ere fed twi o. daily ; o r! c e  i n  th � mO I'n 1 01 at 8. a .  -� . an d  Cl6 a1 n  in 

th e  af ternooD , ut 5 p. m. '-rhe amoun t  s a te!':: C:.u r1 ll,;,� th e a'V9 n l n:� fee d i li3 . plu-"J th e 

amoun t s a ten in t be fo llowi n:{ Cio m i n� was t .k �n ,19 o ne day ' "  t n tal< � . r l:1ey ... e re 

red i n d i vi d ually.  so that ;any toa d l sf' by t l�er QO ul d De o() nvsn i en tl J  removed 

and • ., i.:;'1e d .  
In thft Dal �y Resea.,."h tn!IJ t l tuto barn , tn. a f o e di ll8 s tal l s  .. e re 'tl8�d . f ]f i gure 1 5 )  

In the Has s8y Col l ege ' s  (J hed . h ay- raok � 1 1 0 9 <1  wi th out sack s w e re 8!�, plo y e c1 . o ne 

h aY-�!l O l<  0 r two d t  Vi q1 0"1 g f!') r a lloh oow. �aQh ci1 v 1 3 1 0 n  wa.s fur the l' "'1 u b- dt vt d ed i n to  

two pa r ts by 'i pie c e  of m o d � refra i n  II tli:t (JOws f ro m  throwi n:; f � & d s  o n to tb l!  fl oor. 
rh e ' :� '  (H ay )  ra ti on was fed ad l i :; . 

T h� ' ij '  ( S il age ) ra. ti o n  was al eo al lowed ad 1 1  b .  

The ' e '  ( RaJ and 311age ) ra t i o n  oons1 9 ted  o f  30 lb . o f  si lage plus h �  re d 

ad 1 1  b .  

In .Massey Co l l ege ' s  shed , the h ay  and " t l ag e we n put to th e  oows separat el" 
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o n e  ra ti on a t  eaoh d i v i 3ion of 'h e hay- raak . In D&1 rl Re �.aroh ID8 �l Gu te sh ed , 

the h :1Y an d  s ilage wer e pu t to �.1Jh8'" 1 n  th 3 feedi ng p ,n .  th e s Ua.g e  belns pu t 

on th e to p o f  t he h a,y  wi th a p i e oe o f  out saok in b e two an them, 80 th a i  the OOWS 
o oul d eat the 30 1 b . '�ilage f i rst befo re they a •• the hay. !h e  rati on s ,  

tho wrh fed lid 1 i h ,  were no t of fere d muoh in exoe a8 o f  t he  amoun t th eY' ooul d Qon-

sume . rh i s  was to preve nt  t he 0 0  •• tlOm exce.s lve se1 8 o '1 �  at the be tter 
� ii.(j' " 

l eafy portio n  of the t.e •• and refu.iu8 the �"'.er par" . 

All the dai ly ra"ion s of 1181' and S11as.' oftered to them .ere .e ighed . ! he 

por t1on l et' '7 e aoh oow trom the two t ee d ina" was remove d  and we l�he4 af t e r  the 
oows we re turned o u t to exe roi se .  

!be ·an imal s k ep t  1 n  tbg Da1 ry Ro ssaroh In�1t ute -r e e di ng  barn h ad aooe ss to 

wate r tU 1 the t1� e . the an imal s \c o pt in thl! Col leg e ' s  she d we re w�t.re d thre e 

t i me s daill. o n oe at evn n l  ng ' s fee d in , ; . tw109 in · the morni ll8 . an d t r, al had 
ao oe s s  to w a t.r duri ng the time wh ,tn they were 1n t bi  paddo ck. .  

suppl emen ts we re e;1 ven dur i rlb  tbe sri al e  

No m i neral. 

, lour. 5 .  1he 00. 3 i n  , h ei r  He �pe l � ive �art l t io n s  

are �hown . 

Fiaure 6 . �a1 1y BDsearoh Insti tu te �h .d . the Cows s tan di r'.5 i n  t he i r  

l" ee d i. ng : Hall l3 a r e  sho wn . 



1 1gure . '1 .  

Ft,;;ure 19. 
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Dai r7 Re searoh Ins ti tut .  ahe d fee d ing _ _  al l . ,  w i th on � cow 

stan di ng in each stall . 

A olose 'Y1 ew o .f Ii. ! o e d in5 s tal l .  

Wa ter p'l"o vi sion deTi o. a� lIa t r.1 R e s () aroh In s ti t u te sh ed . 

£. vi 8W of the co we o n  tb () pa d d o  ul{ . 



- 23 -

it. olo s. vi ew o f  a oo w  o n  ths p ada o ok .  

t\ 01 0 s8 v i  �1f o f  rnussl. es • 

.fl0re l.;i. lIr 1 n k i ng W;4 ie r T l ;h IDUI zltl on. 
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I' !gure 14 . Cows Gaming i n  for F ee ds . 

' lgur� . 16 .  r eedi ng S t all at; D.1 . I . :.r,eu w l th f e ed i n  ;"ha bi n .  



- 25 -

1�. Samp�ing o f  ! 3 s ds �nd r1!� f ee ds .  

A. SamEl t nsS of ..!!e d!. 

fwo sampl e s  t , .\ t and I B I .  ('.\ '  9:.4;"11 pl;:� fro !!: f ae ds o rfe r e d  t o  ColI ag e  shed OOW8 

an d  ' 3 ' s ampl e D .  R. I .  s he d  oows j of hay and s il ag '3 . o ff '3 r a d  to t hl3 OOWS wer e  eaoh 

tak e n  da ily du ri ng the even i ng  fee d i �� af t e r  mixi ng the f ee d .  Thi s w o ul d g i ve 

daily twr; sampl e s  of hay a.nd two sampl a s  o f  Si lage , e ach s i l ag e  sampl e we ighed we. 

250 g ram s and e aoh hay sample 100 g ra ms . Th e  r'3aSo n  fo r t ak ln-:; ·') nly 100 grams 

for hay sampl e was t hat i t  was too bul�<:.1 to h a nd l e  whe n 1 t was t aken a t  2 5 0  grams. 

These f ee d  samples ( two hay and two silage ) we re dri a d  ;at a t emperatu re of 

1 65°' .  in an el e o t ri c o ve n  at 2 . R.B . f or a bo ut s ix  hour s .  

4f t e r  the m o i sture was Q e te rmin ad . t he mo i s tur e-f ree h� a n d  s i l ag e  were 

g rou n d  a n d  :3. r eprese nta ti ve po rti o n  of e aoh of th em was th en put into th e i r  res­
p o o t i ve ai r - t i�bt b o t tl es .  

At the e nd of the axperimen t ,  dupl ic at e  oo mpo si t e  hay an d  s11age sampl e s  

we r e  e aoh ·C a:.c t;m f I'(J ::1 -vh<a ::;ro llnd sampl e s  fo r ch em i c ul <lrl llysi s .  

�he aver ag e  dry m at t e r  pe r o an t� e o f  t11 e two sample s ( . A ' an d  • B ' ) o f  e aoh 

f e e d was us e d  fo r cal. c ul  ati ng th e da.ily dry m at te r  i ntak e fo r all O OWS . 

B .  Sampl ili� o f  Ref used It' eec1s . 

At noon o f  eaah day each cow ' s  refusa d  f ee d  from tho even i ns an d  mo rn i ng  

f eed wa3 re�� ve d  and �e i3he d . 

i\f ii er mixing . a sampl e fo r e ach cow was tak en dally. t he- silage s ampl e 

we ighe d we t 250 grams , and the h ;-'\Y sampl e 100 gram s .  

Th i s  wo ul d  8i v a  daily the followi� numb er of sam pl e s  o f  ref us e d  f e e d .  

4 h&.y siifflpl e s  f rom f o ur CO'\lllS o n  hq 

4 sil age sampl e s  f rom fa ur cows o n  s il ag e  

4 hay sampl e s frou: fo ur OOWS o n  hay an d  sil ag e .  

S 'irnpl e s  we rH no t t a\{ en f rom ref used fe e d s  we io;h e d  l e s s  t han 2 l b .  a n d  th e 

ave rag e .D. � ' .% d e t e rmi ned from th e o th'3 r  8ampl e� w as use d .  These sampl es o f  

r efused f ee d .  ( 8  hay .VId 4 sil eg e ) were al so d r i e d  at a tempe rature o f  165°' 

f a t:' six ho ur s .  No chem i c al.  analysi s o f  refus e d  f 'J e d  was at teni pted . owi ng  to 

the numb e r  of analy se s i nvolv e d .  

�. �L.£ht n.3 o f  anim al s .  

illach ani mal was we ig he d we ekl y ,  o n  T U8 s d23 befo re the mor ni ng f e e di ng . 

2.!---201 1e c ti o n  of...§!!!. 

The fo llow l r� reco rd s we re co lle ct ed aid kep t :  

a .  Weight s o f  all fee ds daily o ffere d  t o  an d  refused by e aoh 0011'. 
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b .  Weekly weight o f  e aoh animal. 
o.  D . H .  pe rcen tag e s  o f  u l l  daily fe e d  o ffere d  an d  refused by 

eaoh co w .  

d o  Ohemi oal compo si tio n o f  rat io ns o ffer ed tn th e  oows . 

'the he al th an d co ndi t i o n  and pa c ul i ar :i.ty of the oows were observed fro m 

day to day d uri ng th e whole ex·perime ntal. peri o d  an d  al l  faots of any apparent 

8t�n1f i oan o8 or value were reoorded as no ti.oe d .  
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Seo t i o n  V .  R !�S1J� TS . 

Befo r e  th e r e oo r d_ s of :fo 0 C_ co n :-::I.1.lT9 ti i o n  are 00 n ::lid e red , the fol low i ng gen ­

e �al o bs erva t i o n s  m �y be no t ed . 

At �j ha 31iart of t he expe rime n t , ill the an imal s show., d s igns of restle ssne ss 

w11.-3r) th t? /  we r e  fi r st bai ng  put i n doo rs and th e i r ap pe tl t e s  f1 uc tuat ed fro m  dq 
t,.) d ay o') n 8 1  derabl y. Appare ntly th i s  wa s due to the f ao t  �hat th ey had no t 

been u s e d  to the ind oor co nd i t ion p rev io usly, an d  did no t l ike t hl3 s ud den oh ang e  

o f  enVi ro nme n t .  However , af t e r  t he two we ek ' s  pr el i mi nary f e e di ng pe rio d , theT 

had be co me thoroughly ao ous tome d to the n ew co nd i t i on s , <:l.<'1 Q s e t tl e d down well . 

All th e an im al s ,  e�oapt two ( S al ly and )lrivolous ) whi oh were nervo us , were rather 

do c il e  thro ugho u t  t he expe r ime nt and the re w&s no d i f f� aulty i n  5 e t t i ng th em 

i n do o rs fo r f e e ds an d i n  han dling them. 

Th e  an imal s a te hay or s ila.ge r eadi ly , tho ug h  they di d no t s e em to eat 

at the r fee d to t,Il n i .  r f ul l  o .3.pac: i  ti a s . �vc ry cow d i spl ayed the l<: e e n e st i nt e rs,,", 

1n e a o h  n ow f e a d ( hay o r  ;.311 ae o ) of fel"ali at the Jeg l nr.d � of each pe ri o d , but 

af t e r  t he y  h :1 d be en on tha t  n 9Vl  f e e d  f o r  a we ek o r  SO t hey I!lar:i fe �1 t e d  a de sire 

for o t he r  f e ed , i . e .  if t hey we re on hay t hey devel o pe d  a o ravi n� for s il ag e , 

an d vice versa. !hi s i ntere s ti ng f ao t  that cows de s i re d  a chClnb e  o f  f e e d ,  o r  

Varie ty i n  the i r  di e t  was fu rthe r  i n d i cated by the o bservation t ha t ,  wh en bo th 

hay an d  s il age we re o ffe r e d  at t he same ti me , th e  oows wh i c h had been on e i ther 

as th e so l e  rO U6hag e dur1. n� th e pr evio u s  pe riod , al mo st al ways s howe d a vary 

def in it e pr ef e re no e  fo r the o the r fo r a f ew d ay s .  

'lhe 'mim::.il s not o nl y  de s ired a oh 3.lls e  of fee d ,  b ut e v e n  a change o f  quali ty 

wi thin t '] (3 surn e fe e d .  An offe r o f  brown swe e t silag e  f ro m  the top o f  the s taole 

inste ad o f  .;reen sour s i l ag e  f ro m  the bo t to m  o f  th e s tack or vi o e  vers a  pro vided 

a s t i r:ml at i on o f  app e t t  tl3 fo r the an i m'::tl s .  

l'/h ().n a q U3. u ti ty of fee d muc h g re at e r  tha.n th�y coul d no rm::illy oon :J UIi : e was 

o ff e r e d , t hey a t e  mo re , po s si bly due t'1 the fao t  tha t they cOtl� d  sal eot more 

fr e el y  t h e :nor e l e afy an d p al atabl e par ts an d l e ave t ho oo arse r parts . 

When feed o f  bet te r  q ual i ty was o ffered , they al so  a t e  more . � is was 

8 ') -J "1 (; i i 1_ 1 y  so i n  the case o f h ay .  A l arg e amo un t  of f e e d  wa.s usually r efused 

Vlh en t he h i-y � ff A re e c o nt ained 11 c e rt .l i n  arr.o un t  of rus he s .  Spe ak i tJg  general17, 

tho U() V!s seol'1) d to r 81  i sh silag e  :nora th::m h MY .  !h is was inu i c a.tsd  oy their 

pre f e re n oe fo� the f orme r af ter they ha d be en o n  bo th f e� d $  for �hrea or fo ur 

d�s i rre spe ct i v e  of which fee d , as the 9018 r ati o n, they- were on pr ev iously. On 
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tho d.the r  h sm d , th�-�.f d i  d n o  t ilpp '3ar· to � \ 1 0 �1\' a c o n ') i  ''J t en t ap pe ti t e  fo r s1l ag e  

a s  fo r hay .  O n  h eW .  t1': cy .::1 ::1 ;1  3 i-J) VJn o n  tl, 8  ',�;hol e t  a f a irly co n , tant appe t i  te 

thro ug hou t th e exp e r ime n t , b u t  0 '1  � i L_tc; a ,  the fir s t  fo ur or fi v e  day s of every 

peri o d  t tn ? y  shovro d Ii f ill rl y K.9 Sn :j.p pa -t i. t o ; aft fl r  fo ur o r  f i ve d9lf 8 ,  there wa. 

i n  "ve ry ;J':>. r i () 'l '" d t s t i n o t  f a.ll i n  o ()n '3u fap t i on . This wail e spe oi ally so at 
?e l� l t) d  I I  WJ1 ':iil the 81 1 3 g e  o f f ere d C ·1 r� lit:li lL .3U a l areS 6 pa roentaee of iTIo i stur e .  

the r '3 was a uo n 81 d � r a.bl e amoun t; o f  s el e o i lo n  i n  the oo nsump iii o n  of bo th 

rat io n s , e sp e o i ally r 93' .  the r ef use d fee ds we re usui:U. ly th e oo ar s o r  and mo re 

3 t amm7 pa r ts o f  the fe e d s . 

The oows on the sarn e ratio n var i e d o o ns l de rab17 i n  the ir app e ti tes t wh ile 

soma cows ate th �i r fo o d  o � n si s ten tl y  from day to day , some app e ar ed to gorg e 

themsel v e :!  o ne d� an d  lo s t t he ir app e t i t e s  t he  fo llowing day . The animal s , 

( cow� o f  J-ro up II ) �hi oh were very d,l o il e  throug ho ut the expe r ime n t  oo nsume d  

no t i c � abl y f.'lo ra t han tho se whi ch we r e  l e� �  qui e t .  ( Oows , Sally and Ba.rbara ) .  

'f'tle tW() g ro  up !: o f  :J aws ( G T"l") np I �t nd I I  I whi oh were k ept in th e Coll eg a  

3 he d  h :Hl Elo "'e fre a r] o P1  o f  mo ve me n t d 1� r 1. nJ the f e e ding hO ll.r:! tha n  tho.se two i5roupa 

( Gro up I II and I V ) k " ·;it 'It -un e [,a i ry Re search I n s t i tu te feedi ng barn an d  appear­

ed to e at co n si derably mo re , but lIIhe t he r t he fre edom o f  moveme nt duri ng th e 

fee di ng ho u.rs WaS the f a o to r  re spo ns1 bl e or no t ia not k nown . During th e peri od 

when the oows wer e i '1t'! o o rs ( fro m  A. p • . "'1 . to 1 2  a .m. ) tho s e  o n  hay al o ne wer e e s t ­

imate d to dr i nk from four to six (:; al1 o n s o f  wat e r ; the o�ws on h ay plu!'1 silage 

dr ank aoo u t  half thi s  aI1D un t , wh il e t he  C OW!! on sil ag e  drank ve ry l i t tl e .  

'lhro u . .;ho ut the expe riment , t emperature s were 00 01 . '.l!he me a n  max imum temp-

era tu re fo r the e n  ti re expe riment al p eri o d  was 55 • •  0-, and me an Id nimum "' . 6°, . 

fhe da il y  me t e o rol o6 i o al de t a il s  fo r t he whol e tr i <oLl are shown i n  .1,F pe nd i x .  

( ta bl e s  !XX. to XXXI J • 

Da ta on ave rag e daily 1" ee d ,  d-r-y m .:l.t t er ,  '! . J) . N . Co n suilip t ion and l i ve we igh t 

ohang e  of oo w �  fo � .Peri o d s  I ,  II and III ar e  sh o wn  in t abl e s B t  9 and 10 respeot­

ively. 

XXV ) .  
In a pp e nd ix I ,  are g i ven the day- by - day r e oo r d s  '>f oo n -'3Umpt 1on ( �abl es I to 

'tho hal' offere d to the oows at i e rio d I ,  II a n d  I II was ve ry m u oh the 

i n  d�y m a t t e  r p e r o e n t age , t he ave rage fa r P e r io d r , II an d  II I b e i ng  65 . 6 , 

65 . 1  and 6 5 . 5  p o r  cen t re spe o t i vely . 

The 3 i1 :1i; e o �:':f.  � r o d  t c  the OO W 9  du ri n g  th e t hre e pe !1. o ds ,  how ev e r ,  owi ll8  to 

th9 fact tha t i t  c ar:i a fro m dlff eren-.; po 3 1 t i o n  in the s ta ok ,  va,',. i e d  i n  d ry  mat ter 

peroent age . . !he silage offered at 2 sri o d  II ha d a d i s tino tly lower D.M. Oon-
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tent . th e  ave rag e for the per io d -being 1 rl . 6% a8 oompar ed w it h  22. 6� fo r Period 

I and 21 .47i, f or F e rio d III. 



fable 8 .  DATA ON ·lVEIUGE llA,D:aY CDBSUMPT ION AND LIVE WElaBT CHANGE lOR PlRIO]) I •• 

-- ---

----- _ ..... - - . 

-- -
Out - Cow n ':l1!le • Av.Live Rat io n l eed Consume d D. M .  Oonsume d .  
aome We ight -
J.roup fo r th e Par per 1000 l?er l'e r 1000 

�er lo d .  Cow .  Ib.L1 ve Cow . lb . L i  ve 
(Ib ) (lb ) W •• (Ib } ( lb } Wt . ( I b ) 

- - -- ------

I A ddy 738 Hay 1 9 . 4 2 6 . 3  . " , ' , 1 6 . 7 2 2 . 6  
--�--- 1""" ---1--....... --!"'-- - ......;-!-'" I I  Ar t  840 

-
I I I  Sally 8 64  

- IV Barbu-a '11 6 
- -----� --... 

A.va rage o f  4 ac "s '19 0 
.... - - ;:C::;;-

I Yupena 7 76 
. - - ---�----

I I  Yusoha 840 
--

I II Ynet ta 853 
-

IV P rivolous 77'1 

AveT'� e  o f  , cow. 811 
====== 

I Katie 748 

-

--

- --

I I  Yuten 858 
--------......-

[II ViatT 8M 
-

IV 'toy '164 -..-.-----�---

I.ve � e tor 4 00IIt 819 

Hay 
-JI::lY' 

Hay 
- -

-

Jlay 
Silage 

Hay 

31l18.3 
llq 
31l.age 
H a y  

Sllage 
Hay 

S�e 
-- --

su. 
--

sa. 
S1lce 
S1.lage --..... --

2 2 . 4 1 6 . '  -
1 6. 9  19 . 6  
16. 7 23 . 3  

16 . 9  i3":'9 

12 . 6 1 6 . 3  

30 .0 38 . 7 
1 7 . 1  20 . 4 
30 .0 35 . 7  --- ------

10 . B  1 2. 'I 
29 . S  34 . 9  

--

1 1 . 6  14 . 9  
30 .0 3 8 . 6 
13. 0 1 6 . 0 
30 .0 2, 7 . 0  

'===-- ----

71 . 0 94 . � 
. -ro-----

'1 6 . 7 89 . '  

'9 . 8  90 . 3  

63 . £  80 . 6  
-- -
'2 . 7  S B . '1 

19, 3 

14 . 7  
· 1� . 5  

1 6 , 3  
� 

11.1 17• 8 
6.8 

l.4. 9  
6. 8  21.. 7 

-----

9. 6 
16.4: 

6.8 
�---10 . 3  17.1 6 . 8 

1l. 5 18 '-6. 8  

1 6 . 1  
�--1 7 . 6  

15 . 1  
-

14 . 2  

23 . 0  
ro----

1 7 . 0  

-20 . 3  

20 . 6  

22 . 9  
--

25 . 8  

-------. 

l S . 2  
�- --

22 . 0  
-.. -----

2 2 . 6  

- - .- -- -

21 5  

m .5 
20 . 6  
1 8 . 1  

- - - .-.-.---

1 6 . 5 20 . 1  

.Par 
Cow 

mn -
ame d  

( lb ) 

-
�� . 98 

1I . 5-i  
6 , 79 
8. 6'1 

� . 74 
--

10 . 93 

1 3. 26 
.. --

10 . 09 

10 . 51 
-

11 . 22 

--

1 0 . 30 
1 1 . 2 6 
tL 1 . 5 B  

9 . 0 9  
"""-
10 . 6 6  , ------- ----- ----

1T,  D .  N .  

Per 2.per 
1 000 c:o w 
Live l1!l}-'It·. · , ulrsd 
(lift S- ( l b ) 
uned. 
( lb ) -
13 . &  6. 0 9  -
1 3 , ' 6. 80 
lo ,f r- 7  .00.-
1 2 . 1  0 . 91 

1 2 . 3 6.44 
- -.= 

14 . 1  6 . 36 
--

1 5 . 8  6 . bO 

--

1 1 . 8  6 .91 

1 3 . 5 6 . 33 
-

13. 8 6 . 61 
-

1 3 . 8 6 . 1 7  -
1 3 . 1  6 . 9 0 

1 3 . 1  7 . 0 7  

11 . 6  6 . 39 

12 . 9  6 . 68 

(14 daTa, 1 5 /6/4 8  - 28/6/4:8 j 

- • 
L1ve Liw Gain (+) or IJ. S 

-- INt . wt. in we 1e;h' 
Exoess(+A at at ( l b ) C � )  
o r  Def - s tar t end 
ioienC:T(-l of of Clbj " )  ?ertod Btr1Dd 

(lb ) ( lb ) 

-
�3.89 + M  732 75 ' +�6 +3 ,.. - � 

�4. 7' + �  81 7 852 +35 ..... 
�i:"?9-;i6 --.-

-S6e � -
.. , ..... lJ ' 

8 60 + 8 ..0.1,. '" ' .. 
tt 2.76 +47 714:-� 725-f-+II -- +:11,5 

- ------:--:--� 3 . ZO  +51 "76l 801 .--'+20 +1.1 
===-== --:.= F='-=-

. 4 .6'1 +'12 7 ','1 7 73 +2 ..0.3 

fo----- - -

1t �4 6 �r, 61 7 851 -+34 4. 
- --

.ZJ.B 146 8 62 8M .. 2 +Q.I 

� .18 ,.66 786 7 e �  -!- 4 +-f) . a 
- ---

t4.61 +70 809 B19 .w.O -+eLI 
-- --�--� .13 � 7  74 9 7 6 7  -+L 8  +.a.' 

-
".31 -ttE 84 9 874 ii5 +&9 

'4.fl i>4 880 892 +12 • •  4 
-

�.'IO ... '93 '1 7 6  -J. 7  -1. 1 
- --

ra.88 �tJe S 1 8 82' + 9  + 1.1 
-

- 1 . ' Oalou1 ated on dry mat �er c:onsume c} an d  as sumed d igestlbl1 1 ty ; d ige st ion ooeft i o ienta taken from Watson Ie Ho rion (11 ) . fo r h ay and aeare &; Sill ( " J for silage.  
2 .  Cal oul ated from Ibrrl son' s  f eeding s �andard ( 3 {, ) .  

8 ( - )  



rot 
t() 

DAD 2ft AVERAGE P�kY COBSlJIPTIOlI AID LIVE DIGlft CHAlGB lOR PERIOD 11- (14 days : 29/6/48 - 12/7/48) 

Dut- Oow name .  Av. Live Ration )lead Oonsumed D . M . Oonsumed . IT . D o  If_  lJ:t8 Live G&1D( +) cr Loas (-) 
� ane We i ght 

�cr Excess(+) 
wt . 1ft . in w..--} i ght 

'roup . for the Per per lJXX) Per per 1000 Per Per a t  a t  ( lb )  (%) Pe r i od _  Cow Ib _ Liv a O c;v  _ Ib . Livu Cr:r�'l 1ffi) c ow 01" J)ctf- sbi.� en d 
( 1b ) ( 1b ) Wt _ ( 1b ) ( 1b )  Wt . ( lb }  Jb. iCieneyH of af , 

em- reo-
3Ui'lSd Live qtdred (lb) ( l� �o:l Period I 

( lb )  'Nt . (1b ) ( Ib )  ( 1b )  
e rn s-
uned. 
( lb )  

I Yupen a 796 Hay 21 0 1  2 6 _ 5 18 - 0  22 ' 6  10 - 7 6 13 - 5  6 - 49 +4 '  27 -t466 773 811 +38 . +4 . '  
II Yu soha 872 Hay 23 -7  27 - 2  80· 2  23 · 2  12 - 07  13 - 8  7 ' 06 +5 " 01 +71 851 884 +33 "" 7  , 

I I I  Vi cky 905 Hay 17 - 3  19 - 1  14 -,9 16 0 5  8 - 91 g o g I '7 ° 24 +1 - 67 +$ 892 �)06 +14 +1 " 5  

IV Toy 800 Hay 16 " 6  19 - 4  13 - 4  16 ' 8  S ' Ol 10 - 0  G - 52 +1 " 49 +� 776 803 +27 .a - a 
-

19 - 0  23 - 1  1 6 , 6  1 9 ' 7  9 - S2 11 ' 8  6 ' 84 +3 " 08 �.1.6 823 861 +28 +8 - "  �t�����=�!��=gg��=���= == = == = = == F=== = =  �= ::: == = = == == = == :: == == =  F === = = = :  - - - - - - 1=== == = =-:== =: = = = :: =:-:=:: :-:: : = = =  F'--'--- - - - - - -- === ::::::::====11 - - - - - - . - . .  - -- ._ - - - - - -

I ;(3 t i e  783 Ha y 10 · 0  18 · 4  9 "1 14 ,  4 10 ' 4  8 · 83 1 1 ' 3 6 " 38 +2 " 45 +38 767 785 +18 +2 - �  Sila �  30 ' 0  38 - 3  5 · 3  -

Yu ten 903 Ha y 14· 3  15 ' S  1� · 317 - !;  19 - 4  10 ° 74 11 - 9  7 - 22 +3 - 52 +49 874 917 +43 +4- 9 II 311ag-e 2 9 - 6 3 2 - 8  u - 2  
Hay 11 - 4  12 " 9  10 ° °15 - 3 III .3a lly a85 17 - 3  9 " 3tl 10 ' 6  7 · 08 +2 ° 29 +32 868 8 99 ·1-3 1  +3 - 6  
Sila ge 30 ' 0  30 · 9  5 " 3  
Hay 9 ' 7  13 ° 3  s · o  IV Barbara 730 (.,; 1-1 ' J 1 9 - 3  8 - 66 11 - 9  6 · 02 +2 - 63 +44 725 727 t· 2 +0 " 
S� 30· 0  41 " 0 5 " 3  

- -

Aver&: ge of <I: C OWf 825 *y 11 ' 0  13 0 9  10 - 01 5 ' � 18 - 6  9 37 1 1 - 4  6 · 72 +2 - 65 +39 808 832 +24 +3 ·0  Silage 2 9 ' 8 36 - 1  �) • 3 
= = ====== � = = -= =" =::-= = :: F= �:= ::::= == F= ::Z = = =: F====� = F::::=:= = = =-= = = .== = = ==== I= ======�-= = = ::.; = =  == = === 1=::; ==== === === == == 1== = = = =  ==== == ::. t::: ====�= = ==�==== =� 

I ii.ddy 743 SiLa ge 4�) ' 7  66 ' 9  .�� [. 11 ° 4  5 " 44  7 ' 3  6 - 13 -0 *  (;9 - 1 1  7 5ri ?'24 r:> r:.. - ,);,) -4- 4  ---� , '--1---"--- -1- '  
I I  Art 855 S:Ua ge 83 ' 8  00 ' 0  1 4 - 0 lrl - 0 9 ° 34 10 * 9  6 - 93 +2 " 41 +35 852 857 + 5 ..0 - 6 

¥_ . .  - - - .-- .---_._---- � -r-- " - ' -- -
III Yn e t ta 847 Sila ge 45 ' 4  53 " 6  S · O  9 ' 5  5 0 12 6 - 0  6 ' 86 -1 ' 74 -25 864 825 -39 -4' 0 

-- - - - -- --_. " 
IV Fr iv ol ous 778 Silage 61 - 3  78 - 8  1 0 - e  13' � 9 6 · 91 8 ' 9  6 ' 38 +0 " [;· 3 + 8 789 ;-1"(0 -l� -2 · . 

._. -. -----

Avera ge cf 4 c ows 306 60 - 0  7 4 - 4 l O - B  13 ' 0  6- 72 8 ° 3  6 ' 57 +0 " 15 + 2 810 ? 94 - ,3:3 -2- 7  
====::: ::::::::: == = = == = = == == = = =0 = = = == == = = == = = = = = = == = == = = = = = =-- = == :: :.: ::: = =. = :::= ::: = "'==== ::: = =- ::: = == = :::: ::: == == = = :::::.: �=== :::;= == =:::: =b. == = = == =-_ = = = = �  .. = :::; = ::: :�' c-:::.: =  __ = =::::::::===::a=: 

1 Calcu l ated or: 0..r y  ma tter c on s umed and 8. S s u ;-:'te \.: d i ::;c !2 t :i."i) 1. 1 i  -cy ;  
and Sea r D  & J i l l  ( I' )  for s ila ge .  

2 Calcula ted f'rom Morri s o.n ' s Fee C in g  S tan da r d  ( 1 & ) 

; : i ges' d �}l1 c. o0 f:':i c d:3 rl t ::;  tah� n i:'I' :)I ,l ;;a t s on (:; F Ol' t c m  (31 ) for haY' 
.} 

I 

i 



Ol ." 

!IAN,' .  10. DATA ON AVERAGI DAILI COllSum:um Wa LIVI !EIGHT QHAlfGB lOR nRXOD In. ( 14 days : 13/7/48 - 26/7/48 ) _  

�ut- �ow name. IAv. L1ve Ration Peed Consumed 
�cme :Weight 
�roup. �or the Per perlOCX) 

Peri od .  o aw  Ib _tlve 
(lb)  (lb) wt . Ib ) 

I Xatie 785 Ha7 16 - 5  21 · 0  

II yuten 928 Bay 21-1  22 ',7 

III Yn etta SI7 Hal' lS " 6  22 ' 1 
IV Pr1volous 781 Bay 16 ' 5  21 ' 1  

�ver.age of 4 cows al lS ' S  21 - 8  
F=====:: ======:::=:: ====== ==== =  F---=== Fill =-===-=::1 

I Addy 7 41 
Hal' 12 ' S 16 " 3  
S 1lag1 27 " 3  36 "4  

II Art 861 Hay 12 - 9 15 "0 
S1lage 29-0 33 · 6 

I I I  V1cky 918 Hal' la -O 14" 2 
Silage 30 "0 3 2 " 7  

Hay 9 - a 11 " 5 
IV Toy 8.11 

Silage 30" 0  37 · 0  

�vera ge of 4 cowe 835 
Hay 11 - 9  14 ' 3 

= ====-= �= = ===== = =  ===:=:;:: :;:: = ==��::. =���2=== =�i�b==:: 

I Yu pen a 798 S1lage 69 ' 9 87 ' 5  

II Yu scha 865 Silage 8 1 " 0 93 ' 6  

III Sa lly 913 Silage 73 " 3  80 ' 3  

IV Ba rbara 711S SilaS' 57 - 2  80 ' 0  

Average ot 4 c OWe 823 70 " 4  85 - 5  

D . M .  Ccmsumed. 

Per 
Oow 
(lb )  

14- "  
18 - 2  
16 ' 0  

14" 6 · 

15 ' 8  
I===- =-== =- =  

10" 5 16 ' $  5 "8 
11 ' 1  17 - 3 

6 ' 2  

11 - 4  17 " 8  6 · 4  . 

8 · 4  
14'8  

6 ' 4  
10 : 3 

16 " 5  
==§=�= ===::= 

14· 9 

17 ·2  
15 - 6  

12 ' 3  

16 · 0 

per 1000 Per 
1b_J.1ve cow 
wt . (lb )  c on-

8\Jllei 
(lb )  

18 ·a S ' 61 

19 - 6 10-. 
19 ' 1  9 - 56 

18 - S 8 ' 7. 

19 · 0  g " 44.  
�======= ===== 

21 - e  9" 99 

20 ' 1  10· S1 

19 - 4  10 " 91 

18 ' 3  9 '1,2 

19 ' 8  10 - 13 �==== === 1======.1 

18 "7  9 · 54r 
19 - 9  �l ' Ol 

17 - 1  9' 98 
17 ' 2 7 " S7 , 
18 " 2 9 " 60 

1 
T .  

Per 
1 COO 
lb . 
Live 
wt . 
c m8-
uned. (lb ) 
11 -0 
11 -' 

11 - 4  
11 - 1  
11* 3 

=a::a=== 

19' 0 

lS t a  

11 - 9  

U " S  

12 - 1  
======= 

1 2 · 0  
12 - 7  

10 · 9  

11 · 0  

11 -7 

D.  N .  

2per 
Cow 
re-

i� 
6 - 40  

7 - 42  

6 - 78 
6 ' 38 

6 - 71 
�====. 

6 " 18  

6 ' 97 

7 - 34-

6 - 61 

6 · 76 F:====== 

6 - 50 

7 · 01 

7 ' 30 

5 ' 90  

S ' 71 

Excess") or De:t-1c1emy�� 
(1b )  ) 

+2 - 21 +35 

+3 -46 +47 

+2 ' 78 +41 
+2 - 35 +37 

+2 - 69 +40 
=--===== 

+3 " 81 +62 

+1 " 64 +52 

+3 " 57 +49 

+2 - 51 +as 

+3 ' 37 +50 p========== 

+3 " 04  +47 

+4- 00  +57 
+2 · 68 +37 
+1 " 97  +33 

.2 " 89 +43 

Live 1.1_ 
1ft. wt . 
at at 
stM End 

of o� 
Rn-bi � 
( 1lt) (lb )  

785 779 

917 936 

- 825 844 

770 793 

824 838 F== === p:: = == 

72" 771 

857 873 

906 9�9 

803 827 

822 850 
;::====== F===== 

811 782 

884 867 
899 944 

7 27 705 

830 827 
= = =====�= :;:::;:::;::======================= ======_======= =a ===�==== ===== ==== ====� ================ == == == ==;� == ==== �===== 

(Jain (+lor L.Q::S E-) 
in we ght 
(lb )  ! C%) -. 

I 

- 6 -0 " 8 
+19 +2 -0 

+19 +S,.  

+az +2 ' 9 

+13 ' +1 - '  
==== ======== 

+47 +6"'  

+16 +1 " 9  

+23 +2 " 5 

+24 +3 " 0  

+28 +3 " "  
======= 1======== 

-19 -2- a  

-17 _lo g  
+45 +5 "0 

-22 -a " 0  

- 3 -0"4 
�========= = = = =  

1 Ca lcu la ted on dry matter consumed a nd a ssu me d  d iges t ib ili ty ;  d iges ti on  co-ef'ficients taken from Watson & Hort on ( 3 -,  ) for hay , 
and Sears & S1l1 ( I� )  for s ila ge .  

2 Oa lcula ted fram Morr1s on ' s  Feeding Standard . 
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l e e d  Consumption . 

!he i nd i vi dual oow ' s  a�e rage dally fee d  oon sump tion fo r eaQh pe rio d  ls  ahown 

in !abl e s  8 , 9 and 10.  !he average daily oon sumptlon for ' A ' rat lo n (haT ) was 

muoh the slIDe for the three aperime ntal peri o ds,  bei ng 

18. 9 lb. fo r Perio d I 

19 . 4  lb. for Perio d II 

18. 2 lb . for Period III 

' o r  ' B '  rat ion ,  ( s il age ) how.Te r, 1 t was not 80 si m11 ar, beln.g --

72. 7 lb . for Perio G I ,  

60 . 0  l b. fo r Perio d II 

70 . 4  l b. for Pe rio d n I .  

In Perio d I I, the oows oon sUIIl.ed on the a'Ye rage muoh leas ailage than the o ther 

two pe rio d s .  !he po s si bl e  oau .. o f  thi s will b e  disoussed in Seo tion TI . 
lor ' 0 ' ration (B8.7 and SUage ) i t  was 

30 . 0  l b .  sil age and 1 3  l b .  hay fo r P erio d I .  

29 . S  l b. sil age and 11 . 5  l b .  h� for Period II . 

29 . 6  l b. sUage and 11. 9 l b. hq fo r Period III.  

l o r  the ent ire expe riment , the aTe rage dail y fe ed oonsumpt ion was :  

18 . 8  l b. o f  hill' fo r the oows o n  ' A ' ration . 

6? 7 l b .  o f  sil age on ' B '  rat ion. 

and 29 . 6  lb . of sil age plus 12 l b. h� on ' c '  ration.  

!he highe st aTerage daily oo nsumption by any ind ividual oow to r hay was 23. 7 lb . 

(Yusoha ) ,  the lowlst 1 5 . 5  l b .  (!aT ) ;  f o r  s 1 1 S8 1 , the hig he st 83 . 8  l b .  CArt l ,  the 

lowlst 45 .' lb.  ( Ynet ta )  an d  tor the hq portion i n  rati o n  ' 0 ' ,  'the highe st 1 7 . 1  l b .  

(Yusoha ) ,  the 10we .t 9 . 3 1 b. (fOT ) .  

Per 1 , 000 l b .  liv e  w8ight, the anount of f • •  d CIOn smaed 4ally wIre : 

22 . 9  lb. hay fo r ' A ' ration 

82 . 9  lb . 8il 888 for 'B ' ratio n  

and 35 . 9  l b. sil age Plu. 14 . 7  lb . hal' fo r ' c '  rat ion. 

( Bo te : - the silas e port ion of ' c '  rati o n  was not fed ad lib.  

e d  to eat 30 1 b. pe r d q  pl us hay fed ad 1 1b.  ) 

!r,y )(at ter �SU!P!� 

fhe cows were allow-

the average daily dry ma t ter oo nanmpti on of eaoh aow for eaoh perio d  11 shown 

in tabl es 8 ,  9 and 10 . 'or the expe riment as a whol e ,  the average daily dr.y 

matter co nsumption s tan dard devi ati on and co effi cient of variati o n  for the an imal s  
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on the thr e e  ra.ti one are shown in tile followi ng  tabl e ,  11 . 

fabl e 11 . Ave rage Dai � Dry Mat t e r  Con sumpt i o n  o n  th e Three Rati o ns . 

Halilon .Me an vonsumplilo n  ;:)"liana.ar4 aeviation d)-effioient 
of 

( l b. ) (lb . ) 'ariati on . 

�}. -
A (hay ) 16.2  1. 94 12 -
B ( Sil ag e ) 14 .0 3. 21 23 

-
C ' ( 30  lb. 

Sil age 
plus h q ) 16.  '1 2 .05 12 
a d  l i b. ) .1 -

!he range o f  the amo unt o on sumed daUy was muoh great e r  for B rat ion th an  

f o r  the o ther two : 

for A rat ion , fro m 13.4 to 20 . 2  l b. 

for B ratio n , from 8 . 0 " 18. 2 1 b. an d  

for C rat ion , from 14.1  to 21. ' lb.  
Pe r 1000 l b  .• l ive .eight, th e pounds o f  d ry mat te r  oo nsume d pe r  day .ere : 

It . '1  l b .  fo r ration A 

1' . 2  lb. for rat ion B and 
20 . 3  l b .  fo r ration O .  

The average daily oo n sump tion fo r ration A and ration C was ve ry muoh th e 

8ame fo r the three pe rio ds ; fo r ra tion A ,  being 1 6 . 3 lb.  for Pe rio d I 

1 6 . 6 l b .  for 2erio d II 
15 . 8 l b .  fo r P e rio d Ill 

for ration 0 ,  bei ng  1 8 . 3  lb . for �.ri o d  I 

15. 3 l b .  fo r Per iod II 
16 .5  lb. for Peri o d  I I I  

But for ration B �  the average oo n sumptio n  was ve ry muoh lowe r  f or Pe riod II . 
wh en s Uag e  o ffe red oo n t ained a l arge peroen t ag e  o f  moi stur e , be i ng l O . b  l b .  p er 

day as oompared wi th 16 . 5  lb. fo r  Perio d I and ID . O  l b. fo r Per io d II I .  
Exoept tha t i n  Pe ri od I when oo.s oon swned sl ig h tly mor e of rati on

' 
B than of 

rat i o n  A .  and that in P e r io d  II , sli gh tly more of ra ti o n  A than rati o n  C,  fo r the 

ent i re  expe ri me nt ,  the oon sume d  dry m at te r  for the thre e ratio ns waS of the fo ll ­

ow! ng 0 rder : 

1 .  0 ration 

2.  A rat ion 

3 .  B ration. 
But a pi oture o f  d if f e reno •• i n  d ry matter oo n �pti o n  be twee n  ra tio n s  i s  no t oom-
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pl e t e d  unt il stat i s ti oal analysi s i s  appl i ed to e stim ate the Tari ab U i  ty o f  t he 

data as i nfl ue nc e d  by d iffer enc e s  be twe e n  co ws , be twe en 3ro up s ,  and between pe ri od s  

e t o . , al so to ad3ust t he o ar ry-o ve r  effe c t  o f  the rati ons . 

�d justm ent t or c arry-ove r etfe c t  was o arr ied o ut by the m ethod o f  l e ast square s  

( 7 )  an d  the Wh ol e  pro oe dure i s  pre sented i n  appendix 2 ,  

�h.re w.-re l it tle differences in me an dr y  m at t er oo nsump t ion pe l'  oo w pe r perio d  

o t  two week s be fore an d af t er the adJus tme n t s  ind io ating l i t tl e  carrr-ove r eff eots 

of the rati o ns were present . (See !abl e.xxxVI in the App endix J .  

S impl e analys is o f  variano. , as g iv en i n  table 1 2 ,  i s  used to break down the 

ration d if fereno e s .  the de tail s o f  analysi s are g iv e n  i n  A.ppen d ix 2 .  

The sep arat e group anal yse s ar e  shown i n  table XXIII I .  

T able 12 . Analysis o t  Vari anoe o f  dry matte r  Consumptio n  Uni ts : fo tal 

Oonsumpti o n  Per Oow 2e r Perio d ( two  we ek s ) .  in lb . 

f Sour o;of-'Deg-r-e-e-s-�-"S-im-(;f-s-qu-ar-. -e-s-.�I -il;ai squares • • -P--"-' 
Varia tion .  I � f  tree ­I dome 

I Betwe.n Group s  1 - Z 1'1031 6678 55 
-----�I-------------�---------+·----� 

Be tween OOW8 I wi thin Gro ups . - _8 ___ . _ ...... ___ 8._9_2 ___ ....... ___ 10_'_2 ____ +_5_._S_.--1 
I Bf9 twe.n perio � ..:..2... ___ ...... ___ 9_7_�_2 _ _  ...... __ "_8_7_6 ____ -+_3_. S_.---f' 

Pe rio d X GrOUl) 
Int erao t io n .  - - 6 

Betwe en rat ions 2 

2114: 352 
991 • . 495 7 

In tera c t i o n  I 6 9 67 ( 161 ) 

lI . S . 
s . S .  

B.S . 

t-I -R-a-t-io-n-x-:}-ro-u-p-+
---

) 
-..... 

-----=r 
I ) 14 1 ) 736 2 ) 52 6 

_;_�:_�_�_=_=_-__ �_+t-._-I6�B�-)----�+--_.�-._�-:-:-:-:-)--.... I _
_ 
---_7�9-��)_-��_:-

-
_.-........ ��-_-__ .---+ 

fh e  an al ysi s reveal s  thai the diff er enc e between rat i o ns are appro xima iely 

t he  same in all group . ;  i . e. the " ratio n  x g ro up inte rao tion" mean s quare i s  

l e s s  th an  the error m.an square. Hen oe thi s te rm was i nalude d in the uper i -

men tal e rror . 

!h e  me an squ are of th e  rati o n  eff e c t s . 4957,  i s  sign 1f i oaaUy gre ater than 

the erro r m ean  square . 626 ,  S ign ifying that there waS an appre o i abl e d i fferenee 

between the ra ti o n s  1 n  dry matter con sump tion . .Bo ...... r .  sub d ivi sion of aum of 

square s of rat i o n - ef fe ots ( 34 ) aa shown i n  tabl e 1 3 ,  shows th at the differ en oe 

betwe en rat i on 'A ' and ' 0 '  is not sign if io an t .  Conseque n tly the highly s ignif­

ioant differenae was o nly b e tween ratto n  ' A ' ( or t o ' )  and ration � . '  
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�able . 13 . - Subdivi gio n of Sum of Squares of Ration ef feots .  
p,�------�-------------Souroe o f  De:;rees Vari at io n .  of 

F reedo m  . Io-o----..--� ...... ---Be�we.n rations 2 
�-------------�-------Between ration B 

I: Rat ion A. plus 
o .  
Between rat io n 
A and C .  

�-----------------

1 

1 � . 

-. 
--

I 

-- --
Sum of squares . Mean squares 

� - ----- -
9g14 495 '1 

I 9661 I 9661 , -

253 283 

P .  

S . S. 

S .S .  
I . 9 .  

�able l' shows the d 17  matter oonsu.mption to tals an d  mean unit s  for each ration 
and the s tan dard erro r per oow. 
!able 14 . Dry Matter Oonsumption fo tal a an d  Jle an Unit s :  l b .  for 2 -week pe rio ds .  

r---Ra-t-l�o-_n -_-_����,..._-_-�-_(l.-R�:�t���-:.-t-r-_-tal��S���t-' ����R�a�t�io�n��M�e�an_9 ___ +-S_t p
_

an

_
.r

_

da

_
:
_
!_w

_
�
_

r

_

ro

_

r

-t

--

A (Bay ) 2'129 22'1 • •  B ( Si1 �e ) 2351 196 . 9  i 6. 63 
C ( B� plus I sil ag e .  ) 280' I �_G_._n_e_r���_�I __ � 

_______ 7887 

233. 9 · General mtUl 219. 1 

!he ':ltand ard devia.tion  of  the e rror te rm is 2 2 ,, 93 1 b. ( /5i6 )  or 10 .4' per 
cent of th e  general me an 219 . 1  lb . !he standard error pe r oow for a 2-weelc 
perio d i s  6. 63 1 b.  (2M l or 3. 03 per cen t of the meaD .  

the se di fferenoe s i n  d ry matter oo nsu.mption  be twe en rations oan b. shown mo re  

olearly i n  th e  followi ng fi gUl'e 16.  whioh shows graphioal ly th e  1D t al dry matte r 

oonsumption fo r each rati on,  fo r the en ti re tri al .  
The daily dry matter oonsump tion f o r  eaoh pe rio d i s  shown by ourves i n  l igures 

1 '1 .  18 ( eaoh o ur Te i s  an i ndi rl dual oow ' s  re co rd )  and ' ig ure 19  ( eaoh ourve i s  the 
average record of  two oows ) .  
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An i n spe o ti o n  of the above o lJr ves reve al s  a numbe r  of featu res oonneoted wi th 

t he i nfl uenoe of rati o n s  on dry mat t e r  consumpt ion : 
2: $,"/--, � 1 .  � e  ohang e f ro m  h q  o r  hay plus sil ag e �always resulted in de area.e d ar;r 

mat te r o onsump t ion , but the reverse was not always true . 

2 .  Add ing si l age to OOW8 reoe iv ing hay rat ion ( t . e . change from hay t o  h ay  plua 

sil ag e ) always l ed to an ino rease of d17 matter oo nsump t ion , but ad ding hq 

to oows r e o e i vi ng sil age rat ion ( i . e .  ohange from si lag e to hay pl us sil ag e ) 

gave inoon sistent effects . 

3. 'The oo n sumpt io n fo r rat i on l A '  ( hay )  an d  rat ion ' 0 '  ()lq pl us sil age ) t en ded 

to be i n oreased sl ightly towards the e nd of eaoh pe ri o d .  O n  t he 0 the r hand , 

the r e  was a t e nde noy fo r a drop in o onsumption for 'B ' rat io n ( sila&. ) � -

wards the mid dl e  and end o f  eaoh p er io d .  !hi s drop in oo nsump t ion w as  e.p-

e oi al ly mark e d  in P erio d I I  when the dry matter co nt en t  of s il 88 e  of f ered was 

low . 

!he summa t t o n  of dry matter in tak e  o f  all cows i n  e aoh peri o d  (Jl i8ure 20 ) ind­

i o at e s tha t th e oows oo n sume d the l a rg e s t amo unt of dry ma t ter in Perio d I, t he 

lowe st in Fer10 d I I .  The amo un t  oon sume d i n  Period rII was i ntermed ia te o f  the two . 

Thi s  was no t to be exp e ote d .  No nnally on e wo ul d expe o t  the oon sump t ion i n  Per io d  

II I to b e  th e highe st s i n o e  the o ows were mo re aooustome d to th e rations an d i ndo or 

condi t io n s .  
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S tat i st i c al  analys i s  ( fable l 2 J has sho wn tha t  the se diffe re noe s i n  dry 

matter c on sum p t ion be twe en pe rio ds are highly s igni fi o an t .  However , subdivi sio n 

o f  sum o f  square s o f P er io d  effe c ts ( Table 10 r ( 34 )  shows that there waS no 

s ignifi oan t  d iffere no e between Perio d  I and Per i o d  III . •  Benoe - the hig hly s 1g -

nif1 0ant dif fereDoe wo ul d b e  only foun d be tween Per io d I ( or ? er io d III ) and 

Period II. 

fable 16. Subdivi sion of Sum o f  Square s of Peri o d  Rff . ot •• 

I -

I 1 Source of »egre e s  o f  Sum of Mean 
Tariat ion 're e dom .  Squar e s .  Squares . P .  

-

B e tween Peri o d s  2 9 752 487 6 S .S .  

Betwe en Perio d  I I I  and Perio d I 
pI us P eri o d  III 1 800 2 I 8002 I S . S .  

.Betwe e n  P e ri o d  I I and II I .  1 _l. 1 '150 1 750 )1 . S .  
- -- -

The dry matte r oon sump ti on of e aoh gro up o f  o ows i s  shown in f igure 21 

( for eac h perio d )  and f igure 22 ( for t he  enti re expe rime nt ) .  
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I "  oan be se e n  from F igure 21 that "in eaoh pe ri o d  th e  total dry mat t e r  oon-

sump t io n  diffe re d  app r e o i ably be twee n  gro ups. lo r "he exp erimen't a9 a whol e 

(1' igure 22 ) Group I and I I I  wer e si mil ar i n  the to tal amo unts co n sumed·, but 

Grou p II con sume d muo h mo r e ,  whi l e  Group I V  oo n sume d co nsi d e rabl y l ess than Gro up 

I o r  Gro up I I I . 

Th e I t e s t  ( 35 )  has r eve al ed th at t he .e d iff ereno e s  i n  oonsumpt ion be twe en 

gro up s  are h i e hl y  si gni fi o an t ( CJee Table 12 ) ,  the me an square fo r tha t term ba i ns  

5" 8 a s  oompared w1 th only 15 2 6  for the error. !h i s ,  wi th the f ao t  tha t diff er-

e n o e  be tween oo ws wi th in groups are no t si gnifioant ( Table 1 2 ) shows th a� the 

arr ang em en t o f  oows i n t o  the fo ur o ut oome gro ups was well jut if l ed . 

The f ao t  t ha t  the CIfIlO un t o f  dry matter co nsume d was not rel at ed to bo dy  

we i ght , ag e  o r  s tag e o f  pregnanoy i s  i nte res ting , but this will b e  d i  so ussed 

in Seoti on VI . 

1:. D .1 . Con sum.2!!2!ll. 

'f abl e 8 ,  9 and 10 s ho w  the oaloul at ed dail y ' . D .B . oonsu mpti o n of eaoh oow 

f or eaoh perio d .  In oal oul ati ng t Ile nu.trient req uir ements o f  the GOws . the 

higher o pt imum r e qui remen ts fo r nutri ents to sU stai n b o dy maint enan oe as o utli ned 

in Mo rr i son ' s leediDg S t an d a.rd ( 36 ) were e mploye d .  and the a.,.e rQ8 e bo dy we ights 

of the OOW8 fo r e ao h perio d were the b as t s . 

!he nutri ents oonsumed were o a.l oul. ated from the a .,.erage daily oon sumpt ion of 

dry mat te r ( Tabl e , 8 ,  9, 10 ) and fro m the Chemio al  analys i s  for the hay and sil age 

used i n  the tr ial ( 'lable 4 J .  

'lhe d ig e s ti o n  ooeffi oi en t of nutrien ts we re tak e n  from Wat son an d  Hor ton ( 3' )  

fo r hay and Sears and Sill (18 ) fo r s U age .  

Tabl e 1 6 . 

The se are shown in the follow! ng 

fable 1 6. 

• 

I l ee d  I 
.. 
Hq 

Silag e 
- I 

Oo ef f i oi en t of Dige s t i bil i ty for Hq an d  Sil age as repo rted 
by o the r Inve s ti gato rs . 

C on mo i s tur e-free bas i s . )  
----- - - - --- --

Crude Kther Orude 
Reported by Pro tei n Bxtraot N .r . l. ' ibre 

" � ", ,. 

Wat so n  & Hor to n  45. 0  32 . 0  66 . 0  64 •. 0 
-- -

Sears &, S1ll I 50 . 1  I '3 . 8  I 64. 8  '18. '7 
- I I 

Ther e are n o  di ge sti o n coe f f i oie n ts ent irely sat i sfao to*.1 fo r .ppl i�atlon to 

the haT use d , b u t  si n ce the hay fe d in thi s  trial was out f ro m  poo r pasture and 

had low pro tein oontent ( 6 . 3� ) . i ts di ges tibil i ty woul d be simil ar to that 

o b tai n ed by Watso n an d  Horton wi th poor hay . !he mate ri al they used had a 
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o rude pro te i n  con ten t o f  6. 54 per o e nt , an d  crude f ibre o f  40 . 1 6 per oen t .  

whi o h  was oompi rable to t ba  t used i n  thi s tri al e  fhe oo ef fi a ients were o b 1ia.i n-

ad wi th sh� ep . 
"o r s U age ·the reaso n  fo r �akl � the diges ti on oo ef f i c ie n t  f ro m  Sear s  and 

Sill was that apart fro m the maie rial they u • •  d to obtain tbe ooeffi oien ts bei ng 

s 1miI ar to th e s1 l eg  e fed i n  thi s expe rime nt ( oru de pro te in 11.5� and orude f i br e  

32� ) ,  t h. oo ndi ti o n  an d the animals ( dry- J ersey an d  )l r1.si an o ows ) wi th wh i o h  the 

coeffioi en ts wer e 0 btaine d were comparabl e to th1 s tri al . 

'lh. oal oul ate d peraen t as e s  o f  d1g e s  ti bl e •• tri ents for the hay and s il ag e  

u sed are shown in t h e  f ollowi ng  tabl e 1 '1 .  
fable 1'1 . ---

I I r ee d  I 

H ay  

Sil ag e  

Diges tible Nutri ents o f  H� an d  S11 86e .  

( on moi sture-free bas i s ) 

I -------
Crud. liher B .r .E .  I Crude 
Pro tein Extraot % ' i bre 

" " � -
2 . 86 0 . 58 31 .10 

2
5�-r 

. 
8 . 12 1. '1' 23 . 28 - 30 . 86 - - . 

T . D.N . I � I 

59 . '1'1 

63. 99 1 4  -
'or the e n ti r e  experimen t, th e  me an da.ily co nsumption of r . D .N • •  th e s tan dar d  

de vi a t io n an d o o ef f i o i e nt o f  v a.ri ati on f or the thr e e  rati o n s  are shown i n  th e  

followi ng tabl e 16. 
!abl elB .  Ave r ag e  d a il y  T .  :U . Il . Consumption on t he Three Rat ions . 

---- -------TM-.-aD----------�-S-t

an

--d-a-
r
-d--�I---C�f

-

f-i

-

c

-

i

-

a-n

-

t

� 

Rati on Consump tion Devi ati on of 

__________ +I __ �_
b

_) ____ �----(
l
-

b
-)----�-'-

a
-

r
�t��a��

i
-o-

n
.-.� 

. A C�l.�--_9-.-�.-------�--1-.3-9----�-----1'-.-3--� 

2
. 18 B ( 3il&&8 ) ! 6 . 96 

-----------��------------+-----------�--------.----� 
C ( 30 Ib orl 

1 __ !L�t� 24 __ .-1_ 1 .20 11 . 6_J 
The pounds of f . D .N .  oon sumed p e r  day per 1000 l b .  l i ve we ight we re :  

11 •. 8 l b  • . fo r A rati on 

l� .O lb . for B . rati o n  

12.4 lb .. f or C rati o n .  

As i n  dry T"" at t e r  co nsump tio n ,  th e ran5 e of oo nsumpt i o n  waS muoh greater fo r 

B rati on than f o r  A an d  C ,  as shown i n  tabl e  1 8 .  L ikewi s e ,  th e  di ff er en o e s  i n  

T • .l) �N .  oo n '3ump tio n be twe en rat i o n s  pa rall el e d  c lo sely tho se i n  dry matter oon ­

sump tio n ,  the C rati o n  bei ng  oo n sume d the hl$ he st amoun t ,  followe d by A ration 
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an d  the n  B ration i n  t ha t  o r de r. B u t  the di ff e re n o e s  were no t so mark ed 

as in dr,r mat te r o o n sump t ion owi ng to the fa at tha t the T .D . W .  per oent of 

si l ag e i s  higher than that o f  hay . 

In e aoh p e rio d ,  th e  OOWS on e aoh ra ti o n  consume d on th e ayerag e ao nsi dar-

ably mo re nutri en ts than they requi red fo r mai nt enan oe .  !he ayerage exoess 

in nutr i � nts consumpt ion fo r th e Whole expe rime nt Wh en measure d again s t  MOrri so n ' s  

- high er" o pt imun re quirement was : 

45% fo r the aows o n  hay r.ati o n  

34% on silag e ration ,  and 

5� on hay plus silag e .  

:rhe exoes s fo r t he  cow s o n  h lq  ration and tho se o n  hay pl us si l age was o-:)n­

s i s ten tly hi�h fo r the t hr e e  p eri o ds ;  . for h tq  be ing 51 , 45 and 40 per oent for 

Per io d I, II and III re spe ctivel y ;  for hay plus Silag e ,  70 , 39 , and 50 pe r oen t .  

The excess f or sil age was rath er 1noo nsi stent .. be1 ng 08,  and .3 per oen t 

for ? e rl o d  I and I I I ,  but o nl y 2 per aent for P e ri o d  II • •  

funo ng  the indivi dual cows , oows o n  , hay plus ':3ilag e  o r  hay alone al l oonsume d 

nutr i e nt s  i n  exo e s s  of t h e i r  r equir em en t s .  One OOW CYusch a J  on hay pl us S il age 

o ' ) n sume 4  an amount of 95 p'3r \l ent above har main tenanoe r e qui rement. , and on e OOW 

( Art ) on h ay as muoh as 70 par oent abova r e qui remen t s .  The lowe st exce s s  on hay 

pl us sil age rat ion was 32 per o ent by Sal ly; . on � 23 pe r oent , by Vi oky and Toy . 

On sil ag e  rati on , two OOWS ( Addy �d Ynet ta ) in ? e ri o d  II . fai l e d to co n sume 

suff i oi ent nutri ent� to mee t  t hei r o al oul ated reqUi r em en t ,  being 11 and 25 per 

c ent defi o ient respeotive ly.  One oow (frivolous ) was barely abl e to maintain 

her sel f ,  co n sumi ng 8 pe r oen t exaeSS.  !he l argest exae s s  on si lage was 6'1 

per o ent . by Yut en .  

Cha!lt.ie s 1 n  Body We ight : 

The g ai f)  or  lo ss i n  wei ght of e ach 1ndi vidual 00 "  1 n  eaah pe ri o d  1s shown ill 

tabl e 8 ,  9 and 10 . The detai l ed data o n  bo dy wei ght o f  oo ws are g iv en i n  Appen-

dix I C !a.bl es nV I to XXVII I ) .  A numbe r  of faotors made it diffi oul t to deter-

m ine the effe ot  of ratio ns on li ve we i gh t .  �hese inal ude d Yari at1 0 n  in fo o d  

int ake , and water oonsumption , d ifferen t i n  gu t oon ten t ,  staa. o f  growth of the . 

an imal. s .  and 8t�e o f  pregnanoy eta . 

I t  wi l l  be noted from table 8 ,  9 and 10 tha� there was a few aaSd S 1n whioh ,.. 

animal s lost weight de spi t e  the faot that th eir oalaula�ed nutri ents oonsumpi-

ion was o o nsi derably abo ve requir ements. ( The po ssi til e  oau se s  for the s e  di s orep-
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anoi es will be di scu s se d  in Se o t ion VI ) Howeve r .  i n  6 an eral . t he g a.i n  o r  lo ss 

in we i.s h t  of .cows parall el s rather ol o sely t he d ry  ma tt er and T . D . N . oonsumptio n. 

'o r oows o n  hllJ" ra ti o n , th e ave rag e gai n  i n  we i ght fo r r>eri o d  I .  II and In 

was 20 , 26 and 13 l b. re spe oti vel y  ( o r 2 . D . 3 . 4  and 1 . 6  pe r oent of the i r  i ni ti al 

ave rag e  bo dy we i g ht ) ;  

On hay pl us s il ag e ,  the g ai n s  we re 10 . 24: , an d  2 8  l b . ( o r  1 . 2 , 3 . 0  an d  3 . 4  per 

oent of bo dy Mi gh t  l. 

!he cows on 9il88 e gai ne d  on the aTerag e 9 lb . (1 . 1 ,  per oent of bo dy we ig ht i 

in pe ri o d  I t  but 10 Bt 22 l b. ( 2 . 7  per oent o f  b o dy weig ht )  in 2eri o d  II, and 3 l b. 

( 0 .4 per oen t of bo dy weigh t J in Perio d III.  

'or the en ti re expe rimen t ,  the aver8& e g a in i n  we ight was 20 1 b. ( or .2 . 5  p er 

· o e n t  o f  th�i r bo dy we ight ) fo r the oows o n  h :31'  rati o n ,  an d  21 1 b .  ( 2. 6 per o en t  o f  

bo dy we ight ) o n  hay plus s ll "' ;  the OOW8 on si lase rati o n  lo st 1 6  l b . ( 2  per 

oan t of body we i gh t ) on the averag e .  �he cur ve .  i n  l ig ure s 23 and 24 show graphi o-

ally th e ln dy we iclh t oh ange i n  e aoh oo w fo r e aah p eri od. 
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1 ro m  a study o f  t he ss c urves and tho se i n  1 ig urs 1 7  an d  16 . i t  o an be se an 

that the OurTes fo r 00 dy wei ght fol low fa irl y  Ql� selY' th o se fo r dry mat ter oon-

sumpt lon . 

In gen e ral . the oows o n  hay o �  bay pl us sil ag e  , te nd e d  to ino rease i n  we i ght 

whil e ths oows o n  si l age tend ed to lo se weig ht , wi th th e  exoep t ion o f  Yu te n and 

�ati e in .'? er iod I ,  4rt 1n Pario d II . and 3all y i n Pe rio d l I l t whi oh inor e ased or 

mai n tain ed their wei ghts . !he g ain or lo s s  i n wsig ht o f  cows quo ted aboTe has 

no t  allowe d  for i nore ase d wei ght due to fo etal. devIlC)pment . The g ai n wo ul d  have 

be e n  l e s s  or the lo ss mo re wera a wei ght al lowanoe due to pr eg n anoy m ade .  However . 

si noe stage of pregnan oy was o ne of the fao tors to be 00 nsi dered in gro uping the 

0011'8 , and si noe o ne o ow from e aoh group was o n  eaoh rati on 1 n  eao h  perio d ,  the in ­

ore ased we ight du e to pr egn ancy would n o t  m ak e  t he estirna te of ra ti on effe o t s  on 

bo dy we i ght bi ase d .  

The followiQg tabl e 1 9  show� th e s t ag e  of pregnan oy of an d  a wei gh t  inorease 

due to pr eg nan cy fo r each co w. ( Basad on data o btaine d  by Dr .  L. Wall aoe , of 

Ruakura An imal Rese ar o h  Stati on , from the sl aughter o f  pregnant Jer sey 00 •• ) . 

It will be not e d  tha t wi th i n  e ach g ro up the oows were oomparabl e. exoept po ss ibly 

wi th Grou) IV whi oh i ncl uded o ne empty o ow (Fr ivolous ) .  However , si nol Dr .  Wall aoe ' s  

data. i s  uased o n  the a'Yerage 0011', the wei gh t  i ncrease due tD pr egnan oy <if eaoh 

indi vidual oow migh t var.y w1 dely. 

Tab1 e 1 9 .  
_ ................... 

-,- " "'ro up 
I 

I 

--
-I I  

I II 

IV 

Bo dy We i�ht Inor ease due to Pregnanoy duri ng th e Expe ri me n t .  
(Based o n  Dr . L .  Wal 1 aoe ' 8 Dat a ) .  

HOc . --- .. 
Cow name . gt&8 e o! pregnanoy Weig ht i nor eas. 

due to foe tal St art of iip-t:- End ')f Expt 
( )ba. ) , ()I)s ) .  develo pment . ( 1  b) • 

I Addy f 6.3 7 . 6  20 

I Ka.t i e 6 . 5  7 . 9  26 
• 

Yupena 7. 3 8 . 6 30 ---
Yuten 6 . 5 7 . 9 25 -
Art 6. 7 I 8 . 0  2 6  - - --
Yusoha 7.1  I • •  33 

, 1 - t , Vi ok1' '1 . 3  8 . 6 30 ---
, Yns t ta 6. 9 8 . 3  28 - --

Sally 6. 7 8 . 0  I 2 6 

B arbara 4 . 4  5 . 7  10 ----- -
Toy 4 . 9 6 . 3  1 2  -

I � r 1vol��f Emp ty 1 ." T . ---

t 
I 
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�ealt h and Con d i ti on o f  the Cows : 

The oows we re in not i o e ably good c 1 n d l t i on when thay we re o n  hay o r  hay �lus 

s il ag e .  When o n  si l age ra tio n , they sco ured as a ru le af te r  they had be en on 

the fe e d for Vwo o r  three d �s . !his was e sp e ci al ly so in Period II Wh en the 

Sil ag e  o f fere d  was f ro m  the bo tto m of the s tack an d  oo nt ai ne d  a l arge peroentag e  

of moi s t ur e .  Whe n the oows wer e s co ur ing th ey lost their oo nd i ti on sl igh tl y  and 

di d no t show su o h  go o d fl esh as the oows o n  the o ther two rati ons . However , 

they appe are d to be i n  no rm�l he al th, and reoove red the i r  oondi ti on as BO on aa 

th ey wer e oh ang ed o n  to h �  o r  hay plus si lag e .  

In the l ast f ew day s  o f  eaoh perio d ,  the oow� o n  hay alo ne o ooasi onal ly 

showed sign of  constipat io n . 

fwo ol d cows ( B arb ara and F rivolous ) devel o pe d  so re f e e t  during the tr ial 

due to long hours of s t an di ng  on the co nc r e te when reoeivi 18 f e e d s .  
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Se o t ion VI .  DISCUSSION . 

!he re 3ul ts of th:1 :CJ tri al show th ai wi th feeds of the ty po and qual1 ty 

used in  t h� expe riment, a d ry  J ersey oow will e a t  

1 6 . 7  l b .  o f  dry m at t e r  o n  h ay pl us sil ag e  

1 6 . 2  lb. on h ay ,  and 

14 . 0  l b .  on sil age . 

Al t ho ugh the se resul ts w e re o btai ne d with a small numbe r of animals and from 

an expe ri ment o arried o ut in a sbo rt per io d .  they i nd ioate the re spe o ti .,e l im i ts 

of a dry Jersey oow ' s  a ppe ti te fo r the thre e ra tio ns oo nc e rned . fhis i nfo rm­

at io n i s  impo r tant 1n dairy oat tl e f eed ing in New Ze al and , where '15 per oen t  o f  

the dai ry o at1a e popul ation i s  Jersey ( 38 ) .  an d  over the dry pe ri o d , the d a iry 

oows l ive ohi efly on hay and /o r Sil age suoh as tho se use d  in the expe r iment , wi th 

1i t tl e pa s t ure avail abl e .  

The oh i ef problem i n  using h ay  an d  si lage as a f ee d  for daj, ry co�s is that 

hay 1s low in nutri ents whe re as S 11 agB i s  lo w in dr,y mat te r  as well as nutri e n t s .  

To obtai n  an adequate supply of nutri en ts fo r ma intenano e  and pro duo ti o n , a dai ry 

oow on t"oughage rati on must eat a l arge quan'ti ty o f  dry m at te r .  S ina e the oap-

ao i ty of a 0011' to deal wi th bulk i s  l imi te d . it is es sen ti al that the ro Qghas. 

rati on should be of suoh qual i ty that euff i oi e n t  nutri en ts wi thin the l imi t of 

her ingest ive oapao i ty are provi de d .  !he inform�ti on ob t aine d f ro m  thi s tri al 

thus pro.,i de a  a basi s fo r such co ns i d er ati o n s ,  whene ve r  fe e d s  of the type and qua.l­

i t7 use d  in the experiment are t ed to oows. 

Bxp re ssi ng  the se results per 1000 l b .  l ive we igh t of the cows , the daily dr7 

mat ter i nt ak e  was : 

20 . 3  l b .  fo r h ay pl us sil ag e  

19 . 7  lb.  f or h� 

1 7 . 2  lb . for sil ag e  

!hi s appe ars t o  oo ntradi ct th e common bel i ef that a d ai r,y  aow ' s appeti te 1 n  te rms 

of dr.r mat t er i s  2i � 21 per oen t of her body we ight . As f ar as the dr,y J er ser 

oows us ed i n  the experime nt ar e  oo noerne d ,  they at e an amoun t o f  dr.y mat t er vary ­

i ng r�m about 1 . 7  pe r oen t o n  si lag e to about 2 . 0  pe rcen t on hay � us sil age of 

the ir bo dy  we igh t . A o ompa ri � n  o f  dry m at t e r  i ntak e s  o b t ain'3 d  from th i s  

trial ( on 1000 l b . l i ve wei ght basi s ) wi th tho se ob tai ned by o t her worke rs i s  

g i ven i n  t he follo wi ng tabl a . 20 .  
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Repor ted 
from -
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Com p::1.l:'i 'l nn o f  "j)"T'Y l,�t t a r  Co nsump t io n  o f  Dai ry Co ws 
on Gras s ha.y and /or Sil age . 

( on 1 000 l b .  l i ve we igh t basis ) 

---- �;;tt;;-1nt Wc e  pe r
·
1 0 0 0  lb .  Ani mal 

U se d  Li ve weight o n ... 

-

I Hay S il ag e  liay plus Silage 
(1  b )  ( l b ) (lb l 

- - --- -

Thi s  Tr i al 1 12 Dry J ersey 
Cows 1 9 . 7 1 7 . 2 20 . Z  2 Dry J e rsey 

• 

Sears &: Sill Cows - - - 19 . 8  - - -
1--- - --

CIS l 2 Dry lri e s-

=---+- 1 8 .� I i an Cows .  - --
_ . 

Ho dg son & 41 Ho lste in I . 

Kno t t  (1 6 )  milk ing cows . 19 . 0  lS� 2 2 . 0  

t- I -

1 4  to 5 Jiol- 11928 �O . 4  1 6. 1  - - -

LraTea a t a1 I 
s te i n  milk i ng  

( 8 )  I Cows 11 929 26. 8 I l S . 8 - - -J --

In g e n e ral . th e resul ts o f  th i s  tri al are sl igh tl y  lowe r than tho se of o the r 

wo rice rs .  The po s sibl 'l  causes for this di sarepanoy are sugg e s te d  as follows :  
1 .  f e eds o f  diffe r ent qu al i ty we re use d .  !he h ay used in this tri al was 

rathe r poo r. The s il ag e  o ffered in ?eri o d II had a high mo i s ture oont en t .  

( the eff e c t o f  thi s  will be d i son ssed l ater o n ) . 

2 .  �e exp eri me ntal oo nd i ti o ns under whi o h  the r e s ul ts we re o b tai ne d might 

be wi dely di f � n t .  

3.. Dry cows m ight have a d ifrer ent fo o d  i ntak e fro m cows i n  mil k .  

4.  The quest ion of bre ed might b e  invol ve d . 

5 .  Al so .  the fre q ue nt oh an.e of rati ons i nvolved i n  the de Sign us ed in th is 

expe rime nt and the shor t exp e rime ntal pe riod s em ploye d in this tr ial 

migh t be f aotors . 

6 .  Th e  way i n  whi ch th e  h:� pl us sil ag e  ra tion lV
.
as red in thi s expe riment might 

al so  be a f aoto r si no e  the silag e  por tio n was res tr i c ted to 30 l b .  d ai ly .  

I t  will b e  not ed tha t exoe pt for o ne oase i n  wh ioh Grave s et al i n  1929 ( e ) 

f O lm d  t he amo unt of hay ( dry m atter ) oo nsume d was 2 . 68 pe r cen t of oow " s  bo dy 

.. e ig ht ,  r esul t s  from all o t he r  wo rke r s  a8 well as V1 i s  tri al , i nd i o at e  t hat a 

dai ry cow ' s ap petl t' for roug hage ( h� an d  silage ) i s  below 2Y2 pe r cen t of h e r  

b o dy wei gh t .  

In th� oo n 3Ump ti o n  of d17 mat te r ,  ther e was oo nsl d erabla var i ati n n f rom cow 

to c ow an eaoh rati on . When o n  th e silag e al o ne the oows axhi bi te d the greatest 

ind i vi dual i ty . !he oo effi c l en t of vari ati on de ri ve d  from st and ard devi ati o n an d 



66 -

the me an daily oo nsumpt ion fo r th e  twel ve oows was 1 2  p �r o en t for oows o n  

hay, and hay plu s  s il ab e , bu t 23 pe r o en t  fo r oo ws o n  s il ag e . 

consump tio n an d  i t s  s t andard er� r for the twe l v e  o ows was :  

The mean dai l y  

1 6 . 7  - 0 . 5 92 lb . o n  hay pl us s il ag e .  

1 6 . 2  - 0 . 5 60  1 b .  on hay 

14 . 0  - 0 . 9 21 l b .  o n  sil � e  

The va ri a t ion i n  co n sumpti on betwe en O OWS o n  s il age was n earl y  twi oe as big aa 

be twe e n  tho s e  o n  the o the r two rati o ns .  This i ndi cates that f o r  body maint enanoe 

purpo se s ,  hay !>l us sil ag e  o r  hay al o ne are mor e  suitable than s i lag e al o ne .  

lor the expe � ima nt as a whol e ,  the o o nsump ti on was gre at est f o r  the C rati on 

(hay pl us si l ag e ) f ollowed by A. r ati o n (hat) and lowe a t  for t he  B rati on ( sil� e ) .  

Stat i s t i cal analy si s shows t ha t  the d if f e r e noe between A rati o n  an d 0 ra ti on w .. 

not si �n if i oan t ,  but t h s  d iffe r e no e  be tween A rat ion ( o r  0 rati on ) and B rat ion 

waS highly s l J u l fioan t .  The se re su! t s  are in S8r e em en t w i  fih tho s e  o f  Hodg so n  

an d Kno t t  ( 1 6 ) W}10 repo r t 3 d  tha t Hol s te i n  Cows c0 11 3UJ:1e d :no re dry mat ter i n  the fo rm 

of hay pl us si l ag e , than h lY o r  51. 1 ag e  f e d  al o n e . They are al so in agre emen t with 

t ho se o b ta.i n e d  by G rave s  a t  al ( 6 )  1Tho fo un d  OOWS oo nsume d mo re dry m::i t t er i n the 

f Ol"m of h ay  than i n  the fO l"!n O f  sil 888 . 

Howe v e r ,  th e resu l t s  of thi s tri al req ui re so me fur th er expl anati ons .  !he 

hi8hly si ·sn i f i oan t d if f 9 ren o e  be tw3 en hay plus sil ag e  C o r  hay ) and s 11ag e rat i o n  

was app ar en tl y 1 arg e ly d ue to low dry matte r  co nsnmp tio n  fo r si l ag e  in .i?erio d  I I .  

�he aVe r86 i3 dai ly oo ns umpt i o n  i n  P e rio d I fo r sil age WaS 16. 5 l b . whi oh was even 
hLghe l" than that fo r hay ( 1 6.3  l b . ) In .feri o d I II ,  it was 15 l b .  whi ob W&8 onlT 

sl ightly low e r  than that fo r hq (15 . 8  l b . ) But in .t'eriod I I ,  i t  waa o nly 10 . 6  

1 b .  as oo mpa r ed wi th hq 1 6 . 6 l b . and h 8l'  pl us s nage 1 5 . :3 1 b. 

Two f ac to r s  were in'101 ved in thi s low dry m atter co nsumpt ion to r the a il age 

rati o n  i n  Pe rio d I I. 

( 1 ) The s ilag e o ffe r ed duri l\g the p eri od was drawn ch ie fly f rom the 

lo wer por ti on of a st ack and as a r e sul t  of t hi s ,  i t  had a low 

dry matter p ero en tage averag e  for the pe r Io d  1 6 . 7 p er o en t  

a s  compare d wi th 21. 6 p er aen t to r Per i o d  I an d  21 . 4  p e r  cen t  

fo r ? e rio d III.  

( 2 ) lower fee d oo ns ump t ion ( ayerage 60 I b  daily as oompared wi th 72 . 7  

lb . fo r Per iod I and '10 .4 lb . f or Peri o d  I I I ) .  

Th e fo llowi rJ6 pos s i bl e  o ause s tor lower s i lage oo nsump t i on i n  P e ri o d  II are 

s� este d . 

1 .  on sil ag e  suppl i e d  duri l18 th e  per io d, OOW8 sooured rathe r badl y .  !hi. 
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mig ht af f e o t  f e e d  OOQsumptio n .  

Sil ag e  w i th a hig h dry mat te r  may b e  mo re aoo ep table t o  d ai ry  \tows o ve r  

a su staine d p er 10 d  o f  f e e d 1 ng  than 3. si l ag e wi th a hitih lID i st ure oo nt en t .  

In the pa r io d ,  oonsumpt ion dropped o f f  very sharply after the oows ha d  been 

on t he fe ad for thre e  o r  four days (See Appendix tabl e  XVI ) 
3 .  Cold we a.the r m1g h  t af f e o t  oon sump'� i o n  of a wa.te ry fo o d .  Duri ng Per iod II . 

e speo ially i n  the m id dl e  an d  to ward3 the e nd of the pe ri C'  d .  th e re wer e  aev-

4 . 

e ra! fr o s ty n ight s . ( See Appen d ix tabl e xxx l .  In the se a old night s, wh il e  

the QOWS so eme d to eat mo re h q ,  they /:i;Ge l e s s  si l ag e .  

A.a i d i  ty o r  oo ur tas t e  o f  th s  s11 age o f f er ed m � h t  b e  a f aotor .  In Per i o d  

II , t he si l ag e  f ed came ah i efl y fro m th e  lower por ti on of a staok and ha d  

Iii. s1 1J htly lo wer pH ( �abl e 2 1 J and a d 1 stibc tiy so ur  taste . 

!abl e 21 . pH Value and ! aste o f  S il ag e  U se d .  -

-

1>0 s1 t i o n  of a s t aok from 

-. 

-

--

whi oh the silage was 
drawn .  

fo p  

Mid dle 
------- -

Bo ttom 
-

- -

pH V al ue Taste . 
( ave rage o f  

3 sampl e s ) 
-

4 . 8  I swee t  

T -

4 .0 swee t  to 
sour 

4 . 6 so ur 
- --

The faot tha "5 oows oo nsumed m or e  dry m :l.t te r i n  t he or der of h li.} pl us sil ag e . 

hay and si lage has two impo r tan t impl i ca ti o ns i n  p rao t 1 09 ; 

(I i tha t oows pref er rt var i e ty· i n  the i r  di e t , an d  oan be i n duc e d  to t ak e  

a hi3h s r  d ry mat t e r  i nt ak e  b y  i ntr() duo i �  rt va rie ty "  o o n si d e rati o n  i nto 

t he f e e d1 1� o f  dai ry aows ( suah as f S 3 d i ng  hay an d  s ilag e together , 

in s te ad o f  hay o r  sil age alo ne . ) 

( I ) Tha t oows oan h ave a hlghe r dry mat liar i ntak e on f o od s  th at havo a highe r 

dry m a t t e r  o o n ten t ( suc h a s  h ay  oompa r e d  wi th silage } i . a . l e ss bulky foods . 

The low dry ma t te r  ao nsumpti on fo r s i lage ra tio n  i n  . .Peri o d  I I  as a re sul t of f e e d­

ing s i lag e wi th Ii h ig h  mo i s ture 00 nt en t inci den t ally is fu p tha r  e vi d e n o e  of the 

impo rtan oe of bulk i n ess as a f aa to r i n  p re v an '�i r� oo ws fro m o:.> n ::mm ing a h i6 h  

dry mat t er i ntake . 

An i n te r e st i ng  f a o t  ari si ng out o f  th e tr ial was tb a t  d e spit e the mor e adv­

anoed s tag e  of pregnancy an d heavie r bo dy we i gh  t. the co ws co nsume d le ss to ·tal 

dry ma.t te r  fo r ier io d  I I I  ( 2 65� 1 0 1  than fo r � e r io d I ( 2 6 5 8  I b )  ::h i s  appe ars to 

ind i oat e  tha t  th e r e  was no appare nt r el ati o n ship be twe en d ry  mat te r  oo n sumpt ion an d  
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stage o f  pregn an cy , nor be twe e n dr.y ma tter consump tion and i n o�easing bo dy we i ght 

in ma.t ura O OWS . 

Ano ther i n tara st i llg si tuati o ll  fo und i n  thi s exp erime n t  waS th'i t dry mat t er 

oon Slm!l t io n  d i d  no t ::ippe ar t o  be rel ated to bo dy wei gh  t or ag e .  In the oase Of 
bo dy we igh t th i s  was i ndi cat e d  by the ! aa ts tha t 

1 .  Group I I  00W9 a o nsl1.me d t h 9  great est alOOun t of to tal dry mat t er ( 2 292 I b )  

tho U5 h  i t  was no t the he avi e st gro up ( averag e body we igh t 8 69 Ib ) .  

2 .  Group II I was the hea't'i.e s t  gro up ( aver ag e  b o dy weight 8 7 8  Ib ) and ys t it s 

to tal d r.y m at te r i n t ak e  ,( 191 4  I b ) was j ust as mu oh as Gro up I wh i oh had an 

average we ig ht o f  o nly 7 68 l b .  

I n  the c ase o f  ag e  t hi s was i nd i ca ted from the to tal d ry  m �l.t tar oo nsumption 

of Group I an d ilroup IV .  1!hese two gro ups had the s ame aV9r a&e bo dy wei ght . 

Gr oup I ( 3-4 years o l d l con sumed more dry mat ter th�l Group IV whi oh inolude d three 

ol d cn \Vs (10-1 2  years o l d ) 

Hnwqve r,  the s& are just i �te resti ng pO in ts me ntio ned in passing ,  t he number of 

anim al s u.sed in the u-1. al was too small an d  the f e e di ng  p�ri o d was too short to 

allo w  any def tni te oon clusi o n  to be made o n  the a e  poin ts . 

Th e  me tho ds employe d  i n  thi s  experimen t  on the whol e have prove d  to b e  8at111-

!aoto ry, p �r t t cul a�l y  the teoh ni que use d  to ke ep the expe r imental animal s from 

ao o e s s  t o  graz i ug  ( m uz z l e s ) .  B ut i n  th e measurem en t of dry m at ter i ntaa . t he re 

were several SJ uroes o f  experitno ntal erro l' t hat r equ i re to be d i s o us se d . 

1 .  

AS m e n ti 9 ne d  aarl i e r, the su cces s o f  thi s  de si gn d ep e nds l arg ely o n  the unif­

orm i ty i n  a pp s t i  t e  ;�nd i n  ohang e o f  app e t i  te f ro m  pe ri o d  to pe ri o d  of the cows 

wi t hin e ach gro up . 1!hi s  woul d  al low th9 three expe rimen tal pe riod s  -to be r ep -

rese n t e d  e qual ly i n  the oo n 3tlmp ti on fo r any r a tton . But ,  owi ng t o  a sl tv-a ti o n 

i n  that o nly a short prel iminary fe e d i ng pe ri o d  was po s si bI e ,  the an imal s had been 

gro u.pad o n  factor s tha t migh t be r el ate d to appe t i te ( su ch as bo dy wei ,:Sh t , co nd i t ion , 

age and st ag e  of pr egn an cy ) i n st e ad of the ir approximate appe ti tit. . Thi s woul d 

conse que n tly pro duoe a rati on d tff er:J no o w i t hi n  any pe rio d . ( e . g .  an animal wi th in 

a gro up wo ul d  oo nsume mo � e  of one rat i o n  than he r ma t e s  o n  the o ther 1;1110 rations 

i f  sh e ha d a bigg er appe ti te . )  

Howe v e r. stat t s ·!; !  cal an.-s1 s h a s  sho wn tha t  the gro up i ng  has be en carrie d o u", 

j u s tifiabl y ,  !:i s  indi oate d by the f ac t  tha t  thAre was no s ig n if i o an t di ff er en ce i n  

oo nsumption be twe en cows wi thin gro ups b ut a highly si g�i f1 oant d iffer enoe be twe en 

6rouP· ·  

2 .  An importan t so urce o f  error was po s �1bl y  i n tro duc ed th rough no t bei ng abl e 
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to o ffer t o  the oows f e ed s  o f  a un i form qual i ty througho ut th e tri al . Thi s would 

in tro duo e pe ri o d. d i ffer e n oe and rati o n d i ffe ren oe . r o r  ir.9tano9 , i n  Peri o d  II . 

the s il age offered had a hi gh mo i sture oon te n t  wh ioh caus ed a low dry ma t t er oon-

sump t ion fo r sil age r a ti o n  i n  tha t 2e rio d .  Thi s was l �gely re sp o n s i  bl e fo r 

the si g n if i o an t  c.11 f f et' '3ll Ce i n  oonsump t ion be tween Per i o d  I ( o r  I II ) and Peri o d  II . 

and the s i :l; ni f i oan t d ifferenoo aiwe en h::lY rati o n  ( o r  h ay pl us sil ag e  rat ion ) 

and sil ag e  rat i on ;  ( S i n ce ther e was ne i ther s ign if i oan t  d ifferan o e  be tween 

Peri o d I an d. P e r io d  III ,  no r betwe e n  hay rat io n and hay plus s U ag e  rat i o n .  ) 
'.the h ay u se d  in t he expe r i me n t ,. howeve r .  was r ath e r un i form thr ougho ut th e 

expe ri me n t , i t s  average dr.y M 3t t e r  pe� oen tage being 85 . 6 ,  85 . 1  and 85 . 5  fo r 

PeriO d I ,  I I and I I I  re s p e o tively. 

3 .  Ano the r oo u r o e  of error waS po s si bly i ntro du c e d  thm �h the ne c e ss i ty of usi q 

a SIn '3.ll numb er o f  8 ro up s o f  oows and shor t exp e ri me nt al.  por io d s  o n  aooo un t  of l im-

i te d  e:x p�r ime n t al resour c e s  an d time ( th e  dry per io d j avail abl e .  !he f ao "  that 

the d tf f e re n c e  be tween g roups was highly s ign i f i c ant o n  stati s t i c al  analysi s shows 

that the use o f  mo re group R  o f  oows i n  e ac h  L at in Square wo ul d  give roo ra ac our a t e  

r e sul t s . 

4 .  S t il l  a fur th e r  po sst bl e so ur ce of error was f ro m  i naocur ate me asur eme nt s .  

( a )  the er ro r  i nt ro duc e d  thro ug h  t he neoes si ty of u sing th e h q  ra.ck s for feedi ng 

t he animal s i n  th e ooll ege sh ed was an impo rtan t one . Th i s  me tho d has no t proved 

to be en t i rely sat 1sfao to r'1' .  The O()W8 we re inol ined to th row bh e f e e d s ,  e sp-

e o ial l y  hi:1Y, on to the fl oo r i n  s ear chi ng fo r more p al atabl e part s o f  the feed . 

Th e  f Ge d s  o n  the fl o or were of t en mixed up wi th dung and ur i n e ,  oo ns e que ntl y  in. 

oolle o ti rtg the 1"efused f e a d s ,  t h i s  SliI!O unt o n  the fl o o r had to b e  e st ima t e d . 

Howev� r ,  thi s amo un t  WaS no t larg e , usual ly und e r  o ne pound . 

( b ) Er ro r  due to sam pl i ng  o f  f e e d s  for dry mat ter de t e rm i na ti o n .  Owi ng to 

the bulky nature of the f e e d s  u se d ,  the amo unt of f ee d s  and refused f ee d s  sampl e d  

dai l y  was not in propo r ti on to the amo unt of feeds of fer e d  o r  ref used , but waS 

250 gram s for silag e an d 1 0 0  gram s fo r hay. This m e th o d  of s am pl i nJ ha s b e en 

che cked by r e pe ati ng the m e tho d twelve ti me s w i th  � ach f e e d .  It was founel , as 

sh own in t abl e 22 , th,,i t the wi d est d if f e re n o e  i n  dry ma t t er l?e r o en tag e be twe en 

sampl es was 2 . 5  per cen t fo r hay an d  1 . 6  p e r  c e n t  fo r sil age . !h is mean s  th a t  for 

eve ry po und of fee d co n sume,d , the dif fe r e n c e  i n  dry mat t e r  co n sump ti o n  d ue to 

d i ffe re nc e i n  d ry m a t t er p e r o en ta,g e s  was w i t h 1.n  0 . 0 2 5  l b . f o r  hay and 0 . 01 6  l b .  for 

lIilage . 
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Ta ri ati o n  in Dry Matt er Psroen t ag e  o f  li' e e d Sampl e s .  

I 6 -""S�vr..: ,-3 ,-�� 1�-;-H �v 38 6  71 :5l85.  . 85 . ;1 . 0  64 . 5  8 6 . 5 85 . 0  84 t 8 : : 1 65 • 0  2-,;;.2 Silage :i:.:I� ---:---
. 8  1 6 . 6  1 7. 6  1 6 . 4- 1 7 . 8  1 7  -

1 -9 10 
I 85 . 5  M.O --

1 '1 . 8 1 6 . ' 

11 12 -
M . 5  8" . 5  

fo--

1 8 . 0  1'1 . 8  

( 0 )  �rroI' intro duced through us1ncl th e caVt3 r 3g 9  dry mat ter pe r c en t ag e  of two dallT 

f a e d  sa'11 pl s s  ( 3� 1 pl e  A :�nd B )  fo r a al oul a t i n.:; the d aily dry mat te r i nt ak e  for all 

c ows . Bu t th e dif f e ren ue i n  dry ma t te r  pe r o en t age be tween the two d aily f e � d  

sampl e s  was no t l arg o , l1su ally w i  t:, in 1 . 5  fo r bo th hay an d  s il ag e . fh is ag ain 

me an s that f o r  e ve ry one po und of faed ( hay o r  si l ag e )  oo n sume d .  the d if f eren oe 

i n  d ry mat ter i nt ak e  due to t he u se of th� aver as e dry ma t te r per o en t ag e  wa s 

wi thi n  . 015 1 b .  

Ano the r m inor erro r  i nt rcrluoo d w as thro lJ.5h the f ao t  tha t r efus e d fe e d  whioh 

we t �hed l es s  t ha.n 2 l b . was n o t  sampl ed fo r dry m at t e r  d e te rm i na ti o n  - - the dry 

mat ta r percen t age f o r  t hi s  was t he averag e of th e  dry m:ltter pe r c e n ta,g e s  de t ermine d 

from o the r c ows ' refuss Q  f e e ds . 

5 .  'inal l y ,  i t  sho ul d  be men t ione d t hat t he d r,y  mat t e r  co n �pt io n fo r h� pl us 

sil ag e  rat i on di d not repr ese nt t he 00\\7 3 ' appe t i te for 1x> th  hay an d  s il acg e . !be 

s il as e  por ti o n was r e s tr i o ted t o  ZO I b .  dai l y an d  o nly the hay por t i on was fed ad 

l i b .  The cows ' appe ti t e  fo r h ay  plus si l ag e  rati o n  wo ul d  have be en d if f er ent h ad  

bo th hSl.Y an d s ilag e b e a n  fad ad 1 1  b .  

I 

!he two ;3 x ;; Lat in Squar as ha.s pro ved t o  be 3.p.pl l cable and sui t able for dairY' 

oattl e  f e e di �  expe ri me nt s .  O ne of the ma i n  r sasons f o r  employing th is de sign 

in thi s expe r i me nt was to adj us t  for carry-ove r eff e a ts of rati o ns ,  whi c h  o an  be 

anti o i p::1 t e d  i n  a �ho rt timA expe rime nt owi n3 to the sho rtn e s s of the oh� e- ov er 

per i o d . 

T he  re �ml t s  i nd i o a te t ha t  t he da s L5n has b e en su o ce s sf ul  i n  mak ing thi s 

ad j u st man t ,  an d  i n  o ve rcoming or1 t i u i sms of o t her expe r i me n t al  d e sl ;Jn s  wh i c h  di d 

no t p erm i t the pro pe r  e valua t i o n  o f  r a t i o n  effect al o ne as di s ti n o t  f rom the 

rat io n effeo·t plus oarry-o ver eff ect f ro m  th e  pre c e d i ng  rat ion . 

In ad d i tion the de s ign waS al s o  SU C C 9 3 Sf ul  i n :  

1 .  En abl 1. ng the co nsumpt i on of thr·g e  r a t t o D s to b e  co mpa re d wi th l im i t ed ti me and 

expe r ime nt al ani mal s a�ab18 ,  

2 .  el t m i na ti ng l argel y  t he eff e o t  of i nd i vId u al i ty of th e oows and the ef fe o t s  

of p e ri o d ( su ch a s  st age of p M gnan oy ,  wea t her o o nd i t i o n s  e to . ) o u  the oo n­

sump tion of any ratio n. 

But t hi s design waS di lladTan tageo UJI i n  
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1 .  inv ol vl n3 a frequen t ohange o f  rat ion s. whi ob m ig ht upset a oow ' s  appe ti te 

2 .  laoking simpli oi ty of gro up f eed ing, trial and 3wt toh-baok de sign eto. 

3 .  "qut ring a ye ry oareful groupi� o f  the oowe. 

'!hs r88ul t8 o f  T . Z .N . oaloulati on based on d17 matte r con sume d .  ohemioal analy­

sts of the f.eds and assumed d ig e stion ooe f t l o ien ta 8bow VI at for ille Whole vial 
tbe oows on the &Y8 1'88 8  ob tai ne d 

10 . 24 - 0 . 346 l b .  o f  T . D .fl . o n  hay plus 81l8&e , 
-:-

9 . 70 - 0.402 lb. on h�, and 

8. 96 - 0 . 630  l b. on s il ag e .  

fhe d i f f erenoe in T . D. N . oonsump tion be t.een h� plus si lage ration (ar h., rat i on ) 

and 8l 1 && e  rati on waS no t as mark e d  as fo r dry mal ter oonsumpt ion owing to tbe d18 -

e st I bI1 i ty pe r  o en t ( oal oulated o n  assumed d 16  •• tion ooeffi oients an d  Chemioal 

an !ll'yst s of the fe ed ) for silage bei ng h igber than that fo r  h ar .  But T . D.N. oo n-

SUJDp tio n  paral l el s olo sely the dry nat ter oonSlJlptlon. Co .. reoet vI ng h� pl us 

sll aBe co nsume d largest amount o t  f .L .N .  per daTe tollowe d b,. oow. on bq, and the 

00 •• on s11 ad e  i n  that o rder, 

On the aye rage , ill. animal s on e ye r,y  ratt on � nsume d mo re  nutrie nt. than 

th eT required fo r maint enanoe ( oal oul ated on N�rri .on ' .  l eedi ns Stan dard ) 

!h e  &Y9raoe exoeas i n  T . D.B . oon �umption for h� plus .11ade ra ti o n was 63 per oent 

tor hq • • • 4& per oen t 

and for sil a&e • •  34 pe r  oen l .  

the ae resul ts ind i oate --

1 .  that th e  d ry  da1 ry OOWS o n  the ralion s u .. d i n  the expe rt ment ba d  the oapaoi tl' 

to oo naa.m8 suffi oi en t  d17 mat ter \0 exoei} d  the t r  nutr ient requ iremen ts 

fo r body mai n tenan oe , 

fhi s i s  impo rtan t 1n t hi s oountry t n  vi ew  ot the f ao t  tha' hay an d 8i186e Jre 

used ex ten s!'"ely and tha t d ai rl oow. exi lt la� o n  t h e  two roU&h!i6ea w i th I1t U e  

p as ture avai labl e  duri ng po or wi n te r  and 4ry summe r p eri o d s .  

2 .  that d ai ry OOWS coul d .  not oo nsume ale much nutr ie nt s  o n  s ilage alone as on 

hq. or h303' plus sil age d •• pi te the t aot tbat sil aa e  bas fA h1&he r  nutr ien t 00n-

ten t on d17 matter ..... i s  than hAT- '!hi s shows the pro bl em  o f  provi di ng  an ad.-

quate 3Upply ot nu tr ie nt s to 4&1 17 oows when feed o f low dr,y mat ter , as wel l ae low 

nutr i e n 1i  oo n tant ( i . e . bulky ) auoh as si l age 1 s  used. 

An ani mal o n  sn oh a bulky rat ion i n  the f ir st plaoe wi ll no t be abl e to take a 

high amount of dr7 mat ter beoause o f  the limi t  o f  her appe ti te . In tm seco nd 

pl aoe abe will Do t be abl e to 0 btain a b lo h  nutrient intalee beoause ot low nutrie n t  

oon te nt of the feed o n  fA drT mat t er baAi a .  In othe r worde. whe n a bulk,. to od 
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suoh as silage i s  used as a souroe of nutr�ent s ,  fo r dai r.y COWS r appeti te , by 

restr i c � ing the amo unt o f  food eaten . i s  mo re l ik ely to b e  a faotor i n  l imi ting 

nutr ient i ntak e .  In thi s  conne c tion , i t  i s  interes ti ng to quo te the followi ng 

evi denoe from Cronshaw ( 39 ) . �uring a sur vey of dai rying o ondi t i o ns made by 

the B . I . R . D . in Engl and an d  Wal e s i n  194 2 . the oat tle f ed ohiefly o n bulky foods 

were found to be g e t ting 5 - 10 pe r oen t l ess staroh equivalen t  per animal than 

befo re the war whe n co no en tr ate. wIre used fo r oattle , in spi te of the taot that 

the ac tual dr,y mat ter i ntake was 5 per oe nt mo re. 

!here were two po sst bl e so uro. s of e r ro r  in the esti mat i o n  o� ! . D.Jl. oon­

sumpt ion :  

1 .  Krro r  ari sing from th e  use of assume d dige st i on coeffi oients, for hq ( 37 ) .  

fo r sil age ( 18 )  C see tabl e 16 ) .  

!hi s waS l ikely to b e  an impor tant !D uroe of error. the di fference be tween 

the as sume d digest ibi1 1 tT ( oaloul ated o n d ige stion ooeff i o 1 en ts taken f rom o ther 

workers ) and the actual digest ibil i ty might be due to : 

a .  Differeno e  in animal s used . But aooo rdi lJ8 to Iforri l!k>D (40 1 con 

and she ep d lg.a� mos t  kinds equally well . 

b .  Di fte renoe in quali ty of f.eds used . Ao oordi ng to Jbqnard C41 ) 

til the nutritive ratio be00Jl8 8  wider , the digesti bUi V of all 

nutrients tln�a to be lower. 

o .  Differen oe i n  the amount o f f oo d  t e d .  

l okle s ( 42 ) .forbes 8t al (43 ) ( '4 ) , and )(1 t ahel! et al (46 ) 

showed that d ige . t 1 b ll i  t1' in the da1 17 oow was lower at full 

fe ed than at maint enanoe level of fe.ding. 

d .  Differeno e I n  aJOOun t o f  exero i se etc . 

Sohnei der and Bllenberger (46 ) repor ted tha t mo derate exeroi .e 

tends to increase digestib il i ty. 

In th i s oonne o ti on,  i t  i s  i nt er es t i ng  to co mpare the dige sti bil i �G1 e s  of hq and 

si l ag e  .. o btained wi th tho se oal oul ate d  through the use of Molleekan ' .  reBr e s sion 

equat ion of orude f ibre on d ige . t i b il i ty of org an l 0  mat ter (y = 9261 - 0 . 961 where 

T i .  the digesti bil i ty  of org ani o mat ter, :l the orude f i bre oonten t of the fee d ) (, ., ) 

as shown in the follOwi ng  table 83. 
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Dlge stlb ili tles of Hay and Sil age . 
C on organi o mat te r  basls ) 

-;;;i 3  on whioh digestl bl
-

�
-

i
-

t
-

y
-'''''I--

Jlq - - �Sil�;-:­
Oaloulated . 

-- --------------------------�--------�------------� 
As sumed d !8es tion 
ooefflolent . 63.66_ 
( .ee fable 16 ) 
Regre ssi on Bquat ion of 
Crude f ibre on d188 8t- 1I.I'1� 

'10 . • 1. 

51. 2� 
1_111ty ot o �an10 matter ..I-
(''1 1 .  -----------------

Both d1ges ti b1l i t1e s were caloul ated from Chemi oal Oompo si tion of feeds on 

the o rgani o  mat te r basis as shown i n  table 24 . 

!abl e 24 . Ohemio a.!  Compo si tion o f  t eeds Used. 
( on organio matter bas1 s } 

Peroentage CompOsItloll o'l ieed-:-
'ee d  �QerrOlitn llith8 r Tx'Crao' aruete J Ibre.  li .", .1Ii. 

Hq 6. 7 7  0 . 86 4:0 . 6' 51. '10 
- - --

Si1agt 1 6. 59 1.1:5 43. 0 8  40 .16 

It oan be seen from fabl e 23 , that the two digest ibil i ti es were not only 

yery d ifferent from e aoh otbe r but rather oo nflio ti ng. Based on assumed 4ig-

estion ooeffioien'ts, the sil age was more dig.sti bl e  Ulan hq , but _ase4 on  aeg­

ression �quation of Crude fi bre , the result was the rever • • •  ( !his was apparen'tly 

due 1D the fact that the , silage used had an abnormal..:q high fib re oonte nt l .  

I t  sesms that the dig est ib il ity per oents fo r bo th hq an d  silage IJO oal­

oul ated were far too high fo r the feed. aotuallT oe4, w1Mm oo mpared wi th those 

obtained Aro ugh r egr.ssion ooeffioient of orude fibre . Boweyer, JIoMeeltd '.  

equation was not ve ry adequately- applied to the f • •  ds used in the expe riment. 

J irst , it was deyeloped from orude fibre oontents of 5,0 different f •• dstuffs.  

Seoond , the data for the fe.dstuffs were from WOoaBan which were old and of mi a-
c811 an eo us 0 rig in • Many fo dders we re determined " bY' dif ference" whioh is 

.,err inaooura te. 

2. Ano ther po ssi ble 8OllrOe of error in the results of ! . D. N .  ConaUJllption m1&h t 

have been intro duc.d since only on. ohemic al analTsis of the f.eds fed i.n the tri al  

waa made , and then us.d as a basis  fo r cal oulati rw the nutri ent oonsumpti on for the 

Whol e experiment. the feeds oed were no t uniform in qual itY'; the s Uage oftered 

in Period II , as mentio ned earl ier . had a low dr.y matter peroen tage . Henoe the 

resul ts from the 3ingle chemio&1. analTs 1 s  would o nl y  r epre sent the approximate per ­

cen tage oo mpo si tion of t he  feeds used. 

In this oonnecti on, it will be noted ( from 'abl e 4: )  lhat the f1bre oon'ent of 
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th s sil ag e  u3e d was rathe r h igh . It waS tho ught that thi s migh t ari se from 

an erro r  in oh em io al.  anal7si s ,  but r 8peate d oh emi oal iest wi th dupl i o ate sample . 

haa given s imil ar re sul t s . Po s st  bly, i t  was a sampl i ng  er ro r. 

the re sult s o n  bo dy wei ght oha ng e s o f  the cows o n  the thr ee rati ons appear 

on the whol e  to parall el the l avel o f  dry m at t e r  arid � . D  •• • oo n sump t ion, e.p-

e o i ally t he fo rmer. The cows on hay pl us sil ag e ,  and . hq r ati o n bo th gai ne d  

fo r the whol e trial an a'Yerage we 18 ht o f  abo ut 20 1 b. ( o r  2 . 5 per c en t of the i r  

i ni t i al body we ight ) a s  a r esul t o f  hig her dr.y mat t er an d  exoess i v e  !�D�  ••  Oon-

sump tion. The lower dry mat t e r  and T.D.N . co nsump�ion for the an imal s on 

s11 ag e ,  011 t he o the r hand , was refle o t8d in a lo s s  of bo dY' we ight. !hey on the 

ave rage , lo st 1 6  l b .  fo r the three pe ri o d s  o r  2 pe r oen t of � e i r  i ni ti al bo dy 

we ig ht . !his los s o f  bo dy we ight for the sil ag e-fe d oows was l arg817 dU8 to 

the we ight loss in Pario d II . !he si l age -fed oows on the average gai ned 9 1 b� 

( o r  1 . 1 p e r  oen t o f  thei r bo dy weight J .  in Pe riod I ,  an d  o nly lo st 3 lb . i n  

Per iod I I I  ( o r  0 .4 per cen t o f  bo d,. we ight ) .  But i n  .Period I I ,  they lo st 8 2  l b .  

( o r  2 . " pe r cen t  o f  body wei gh t ) .  fbi s bigg er lo ss at b o dy  weigh t of s il88e-

f ed oows in Period II was po s si blY' tha resul t of low drY' matter and ! . D. I .  con -

sump t ion i n  the Perio d .  !he silage-f e d oows in Per io d I I  o nl y  CX) nsume d o n  

the ave rag e 2 pe r oen t o f  T . D .N .  i n  exce s s  of req uirem e n ts a s  co mpared w i t h  45 

p e r  oent fo r hq-fed oows an d  39 pe r cen t fo r cows o n  hay- pl. us s ilage . The 

average gain o r lo s s  in bo dy w e ight for the OOWS on t he three rati o ns was no t 

str io tl y  in agreemen t wi th the ave rage exoe •• i n  !. D .B .  co nsumpt ion for the 

t hr e e  rat ions as shown in th e  fo llowing : 

Ave r� e exoe s s  in A'Yer86 e gain ( + ) o r  
T .D . N . Cons umpt ion . lo ss ( - )  in bo dy we ight . 

Oows on hB3' pl us 81 l ag e  53� + 21 lb. 

Oows on hq • • • • • • 4. .+ 20 lb. 

Cows on si l ag e  • • • 34� 16 l b .  

The fo l lowing po s si ble faot 1rs respo nsi bl e fo r these oo nfl io ti ng re sul t s 

may be 8ugg e s ted : 

1 .  !he oal cul ated dige8t i bil i t 1e s  fo r hq an d  silage mi8h t  have been too high 

fo r the feeds aotually- UIIed in the eXpi !'lment . !his erro r, as dis Quss e d befo r e . 

might bave be en intro duo e d  th rough t he  U8 e of all au.me d d1&e .ti on oo effi oie n ts or 
si ngl e ah emio al an alysi s  of the feeds for the whol e tr i al  -- or bo th .  

2.  Erro r ari si ng  from Vari atio n i n  Weight o f Cow . 

As men ti o ned earl i er ,  fao tors .aoh aa varia ti on in foo d i ntake an d  water oon -

sumpt ion,  differenoe 1n gut co nt ent , S1;888 o f  grow'th of 1I1e an imal s  and 8t&&e of 

pregnanoy e t c . ma de the de terminat ion of rat io n  effeats on bo dy we ish. diff i oul t .  
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A. si ngl e weight me asur ement o f  a oow .  aooordi 18 to Bartl ett ( 4 8 ) ,  i s  l i abl e 

� _ oo n si derable error owi ng to th e  great varia ti on in  the gut oo ntent , also 

ao ao rdi ng to Baker and Guil bert (49 ) oycli c vari ations m� o ocur in the d� -to -d� 

dev i ati on of oattl e  wei ghts . 

In vi ew o f  t he big variation i nv9 1 ved i n  we ighi ng  the oat tle , the data on 

bo dy we isht s  of  the OOW8 ob tai ne d  i n  t hi s  tri al thro ugh we ighi ng the animal s  only 

onoe we ekly woul d be ex pe o ted to be SU bj '30t to l arge error. 
3. Ano ther pos sibl e -oause aro se , in the Oasa of the sil age-fed cows, whe re  

there was a po s si bl e  lo ss o f  nutri ent s oonsumed through aoouriD&. During t he 

whol e  tri al  and e sp eo ially in Perio d II , the 81lag e -fed oows sooured rather badly. 

!ni s m igh t be re spon�i bl e  for the lo ss o f  body weight. In Perio d II , fo r instanoe , 

th re e o ut of four oows on sil age lo s t  weight , one bei ng just able to maintain her ­

self . 

4 .  !he faot that oow. on h� plus sil ag e  and on hay gai ned l i t tl e  i n  weight de spi t e  

o f  exoes si ve r . D.N . oon 3ump t ion ooul d po ssibly be expl ained partly i n  te rma o f  fat 

depos ition.  Duri ng th e  tri al .  the oows o n  the two rations put O Dc ��.id .rable oon-

d1tio n .  Th is f at tening woUl d  have entail e d  2 . 25 t ime s  mo re energy expendi ture than 

that f o r  gro wth of musole si noe ao oordi ng to Maynard (60 ) fat has 2 . 25 t imes mo re 

energy than pro tei n  (mu_ol e ) .  

5 .  Also , ao oordi ng to 'orbe s et al ( 44 ) th ere i _  eTen more di fferenoe i n  the ut il -

isation of the dig ested nut ri ent s in  libe ral an d  soanty rati ons th �  the re i _  i n  the 

pe roentage dig est e d .  !hey found the ne t ene rgy val ue of a feed was 20 per oent 1e .s 

when steers were f ed 2 . 5  time s  aa muoh as they requ ir e d  fo r mai nt en an oe th aD  wh 8n theT 

re oei Ted o nl y  1 . 5  t imes the i r mai nt enance neC d. . Sino e  the co nsumpt ion ot !r . D .N .  

exoeede d  r equi rem ent oo ns iderably 1 n  thi s  tri al. , utili sati on of the d ig est ed nu trie nt s  

woul d be therefo re le a s. 

6. f i n al ly ,  th e  oal ou lated mai nt en an oe requ ir emen t baae d o n  AiJ rri so n ' a leeding 

Stan dard whi oh only allows for maint en ano e  migh t ha'Ve been too low to r the oows use d  

al l  o f  wh i oh exoe pt one (FriTolo us ) were i n  oal f an d  al l  exoep t two ( Barbara and Toy )  

were in advanoed s tage of pregnanoy. However , pregnan cy do e s  no t 1 nvol 'Ve a large 

in orease i n  e nergy intake ov e r  the main tenanoe requirement ( 6l 1 . 

Al though the g at n or los s of bo d¥ we iclh t for the oows on the three r at ions 

was not en tirel y  i n  agre -,m ant wi th T . D .N .  Co nsumpt ion fo r the thr ee rati ons and 

po s st bIT sub je ot ed to l a rge e rro r ,  neTerthe le s s  it indio ates al e dlT that 8il ag e ­

f e d  oows ooul d no t �aintain themsel'Vea a s  well as th e  oows o n  the othe r  tllO ratio ns . 

Henoe the resul ts of 1ih t a  tri al  in gen eral , apart f ro m  i ndio ati ns  the r espeot-
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ive l imi ts o f  a a ow ' s  appeti te fo r tbs three rat ion. i n  que s ti o n ,  and prov i di ng  a 

ba si s fo r sup plying adequate nutri en ts to da iry OOWS , show al early that - bulk" 

owing to the limi t o f  a oow ' s app e t i t e  i s  a big p ro bl em in pro vi di � ade quate nut­
rie nts to dairy oat tl e  wi th bulky ro ughagas . 

Un de r the gras Sl and sys tem of tarming a si tuatio n si mil a r  to the probl em 

foun d i n  thi s expe rime nt ari se s i n  praat io e . when quali ty o f  pasture i s low 

rel at ive to i t s  qu an ti ty prod w tio n su oh as i n  dry summe r o r  po or wint e r . '!he 

oows h av e  to e a t l arg e amo Wl ts of roughag e i n  o rder to ob tain the neoe ssa17 nut­

ri e nt s  for mai nt en anoe and pro duot ion . 

Ano the r analogo us pro bl em exi sts when a dai ry aow ' s  nut r i tive requ irem en t  i a  

l arge rel ati Te to the quan t1 ty of g rass she oan eat even h igh qual i ty gras s such as 

i n  early la c t a t io n ,  o r  wi th high pro duc ers. It i s  bel i e ved that the lo ss of 

body we ig ht of a cow duri ng he r  early stage of l aota ti on 1s due to her i nabil i ty to 

oon�lme eno ugh grass t o  m •• t the nu�ri ti ve r equi r am ent tor h e r  h ig h milk pro duo tion 

and oon sequ ently draws o n  h e r  bo dy reserve s .  I t  i s  al so  bel ieve d  t hat the inab il ­

ity of the OOWS t o  oonsume large amo un ts o f  roughage i n  th e  early months o f  l ac t ­

at io n may be Ii l im i ti ng f ao to r in pro duo t io n .  

Jo r i noreasi I\g ut il isati o n  o f  bulky ro ughag e i n  prao ti oe , the fo llow i� me tho ds 

m� be suggest ed : 

1 .  When ever h q  o r  silage i 8  made , mo re at t en ti o n  sho ul d  be pa id to the qual -

i tative rather than the qu an ti tllti ve aspet o t  i n  yiel d ;  tha t  i s, th e  ai m 

l!Ih.o ul d  be to produoe maximum nutrient s  pe r po und ot roughag e ,  an d  d e o r eaae the bulk 

o f  ro ughage to a mi nimum. !hi s mean s that gras s fo r hay o r si l ag e  sho ul d  be out 

as immature or earl y  as po s s i bl e . 

2 .  Make the bulky ro u.ghage s  90S p alatabl e as po s si bl e , i . e .  preser'Ve them in 

suoh a way tha t they do no t lo se all the lea'Ve s or beco me oh arre d an d  

moul dy e to . , and the refore unp al a tabl e .  l?a1. ata bil i ty i s  th e  JID s t impor tan t  

taoto r i n  governi Qg foo d  i nt ak e aooordi ng to ' i s sme r ( 23 ) an d  B�tl e t t  ( 52 ) .  

3 .  Wheneve r  po s .i bl e .  teed o ows wi th hd3' and s ilag e co .b ille d , rather th an  ,wi th 

e i  the r o ne •• a sol e rati on. If a. Si ngl e ro ughage is fed fo r maint enan oe purpo se . ,  

use hay rathe r than sil ag e .  .o r supple ment ing pasture fo r prod uo ti o n  purpo se , 

howeTer . sil ag e  i s  a mo re suitable ra tion ow� to i t s  high e r  nutri tive oo nten t 

on a dry matter  basi s as comp ared wi th hay. 

4 .  Co n s i de r t he m att er of bree ding oows wh i oh can tol e rate a l a.rse r quan ti ty of 

dry mat te r . Thi s  i a  a mat t er no t en ti rely out of the questi on . It i8 be-

l i e'Ve d that the dai ry oows in De nmarK consume f ar more dry mat t e r  than the QOWS 

do in Engl an d . ( 39 ) . 
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5 . . !rain . oows to ino rease th ei r dry mat ter i n  take . 

I n  Engla nd , as a resul t o f  " steaming up" prac t i oa , tha oows , i t  i s  sai d ,  

are gradually aoo limat i sed t o  high dry mat ter in t ak e  before parturi tion . lienee ,  

in Bew Zeal an d .  high pl ane fe eding over' the " dr,y peri od" for dai ry cows may serv e 

the same purpo s e .  

' in :l.lly .  mo re i nfo rIIl3.tio n  abo ut a oow ' s appetl te and f u to rs affeo't ing i t  are 

re qui red bef ore ro ughage as a fee d for dairy o ows oan be mo re suo o e s sfully and 

effio ien tly utili sed . 

pl anned along two line s :  

In the ' future, i. nvestig ati ons o n  this field m� be 

1 .  the de termi nati o n  of a oow ' s  dry m at ter i ntak e o n  vario us kin ds 

of ro ughages , si ngl e  and oombin ed , i ncluding dr7 mat ter i ntake 

on pa sture , 

2 .  the stu dy of faoto rs that will af fec t a cow ' s  appe t i  te fo r fo od 

suoh as  ( 9 .)  factors i nhe rent in the oow it self f b>  ely we ight , 

age , breed , milk pro duoti on, oo nd i ti on ,  heal.. th ,  growth, pregnanoy, 

exeroi se an d  psyc holog ioal facto rs e to . J 

( b ) faotors ihherent i n  the rati on ( palatabil i ty , d iges ti bil i ty,  

vari e ty ,  bulk of ration,  amount of fo o d  offered and bal ano e and 

defi ci enoy of rati o ns ,  etc . ) 

Wi th a better knowl edge of a oow' s dry mat ter int ake an d  faotors af fe oti ng i t ,  

no t o nl y  nutri ent intake of dai ry cows o an be ade quat ely en sured and u til i s ation of 

bulky roughag e Oan be i norease d ,  b ut al so  nutr i  ti onal studi es fo r graz ing an imal s 
• 

( suoh as det erm i na ti o n  of dig est i b il i ty of f e e di ng stuffs , milk pro duotion eff i o-

i enoy stud i e s ,  and compa ri s on of effi o ie noy of rati ons fo r d airy oowa ,  e �o . ) 

whi oh oanno t bA adequately i nvest igated so f ar,  o an  be under take n. 
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3 (! o t  10n VI r .  

1 .  ,� dai ry o at t l a  fe ' d i ns expe l"i m-Jn t was ao nc tl c ted du ri ng th e wi nt 9 r  mon ths 

2 .  

o f  June and � ul y  in 1 946 t , : s tudy the dry m ':i.t te r i ntake of dry J er sey COW8 

on thr � e  rO lgh age rat i o n s  

t . •  . Hay fed ad 1 i b. 

• B • '-311 3$ e f 8 d ad 1 1  b • 

I e ' 30 l b .  S il ag e  plus Hay f a d  ad l i  b. 

Twa 1 v e  J 9 r39Y d ry c ows wer") u �e d .  ,\ a e s ig n  1 nvol vi ng the use o f  t1l) 3 x 3 

Lat i n  Sq nare s was e rnplored .  the twelve J er s ey oows we r e  d iv i ded i nto four 

8!'ouP S  of thr� � i nd i  vt dual s .  �aoh 3r<l UP o f  OO1r. oo n s ti tu ted an in depen d e n t  
exp eriml)n t .  'th e expe ri Men t oo n.4J i ste d of thre o two -we ek e.x.p!)1"'1 men tal pe rio dS. 

The 1 ayo n t  was s H ch th Zi t  e aoh co w  in eaoh ;$ro up reoe! ved a d ifferen t ra ti on duri ng 

eauh pe ri o d ,  dna eaah rati o n  was p re o e d e d  by eaoh o f  th e o w e r  ra � io n s  an e qual 

num bttr 01 ti Me S  t �lr- :)Ughou t th e tri al .  

3 .  The aV3r /:l3 3  d a i.ly 00 n'Hlm p tio n  o f  dry !T! ';1t t <J r  fa r the en r. lr e  exp e ri men t was : 

1 6 . 7  ... 0 . 592 l b .  for the OOWS o n  h83 pl us s il ag e  ra ti on 

1 6 . 2 :I- 0 . 561 l b .  on h ay ratio n ,  an d 

1 11 . 0  t o . 925 l b .  on 8il && e  ra t i o n. 

The a mo U!1 ts o f  dry mat t e r  oo nsumed d ail y pe.r 1000 l ·o �  l iv e  we i .; h t.  we r e : 

20 . 3  l b .  f o r  h ay  plus sll �e r:.t. ti on 

1 9 .7 l (; �  fo r h :iY  rati o n. and 

1 7 . 2 l b . for sil age rati o n . 

4 .  Cows re oe1 vi nt; th e h q  rati o n  o r  t he h :q pl us s ilag e ra tion con s um ed si gn l f ­

i e al \  � l y  ,; reate !" J.moun t s of d ry m� 1; t, � r  th an d l  d tho se on s1 1 ::Ad e  al o ne .  

Cows �l '�o oo n flUm s d  rr.o r·� dr1 m�tter 1 n  the fo rm of h :q  plus s 11 � e  th an 1n 

th !3 for m of hay 9l. 0 ne , bu t the d i ff er en oe was n o t  si6n if i oan t  o n  s ta ti s t i oal anal ­

ysi s. 
5 .  �ha to :� a1.  dlc; e s t l ble nut r i en t!) ( T . l� . N . )  oon suMption was oalo ula. ted o n  the 

bas i !3  of dry m at te -r oo n 8ume d :'lnd ohe:n la al anGlly 31 .3 of the f e e d s  use d .  i� e 

d l{;e �t i o n  oo ef fi c i entA war e t a< etl  :from Jj, tso n and Ho r to n  ( 37 J f o r  b q  an d for 

si 1 <i6e f rom � e a"'s and 31 11 ' 18 ) .  

6 .  l or the e:x pe rl rmn t  as a wh ol e .  the avs rticie dai ly oo n sump t-.i o n  o f  1' • .D . N .  wall 
10 . 2  + 0 . 34 6  lb . f o r  QO WS o n  h ay plu g  s i L�e ra t t on .  

'J . " + 0 . 402 l b .  o n  h ay- r ati on .  an d 

') . 0  + 0 . 630 l b . on si l age ra ti on • 

.e a r  l JOO l b .  l t ve we ig h t .  the po und s o f  ''c . L .N .  C o n '1umed pe r  day we re : 
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12 . 4  l b .  fo r h ::iY pl us �i l ag e  ra ti o n 

1 1 . 6  l b .  for h :'\y  ra ti on , and 

1 1 .O , l b .  f o r  s U a.;e ra ti o n. 

7 .  The co ws 0 n h uy  pl us silage 1"& ti O D  a. nd t"ho se on ·h ay  al o nA oo n sume d oo n si derabl y 

mo re th an ;u ff i u i en t n utri e n ts t:1 mQ e t  t he i r  est i ma t ed main t en an oe r equirem en t s  an4 

as a re sul t .jai ne d w!?t i gh t . Th i s  was no t th'9 case wi th the s U 86 e-fed co ws wh i oh on 

th :: ave rag e �()ul (1 no t mai nta in the i r body w9 t ,; ht . al tho ug h  th e i r aver ag e  ! . D .N .  

oo n  :mmp ti C) n d i d  exoeed thei r mJ.i n t en anoa r e qu 1. T.' 'lm ent . 

these o o nfl ia tiDS re sul ts. 

Reaso ns are sug sa st ad for 

6 .  r he resul ts '�re d i s cus sed in rel ati o n  to pro bl em 3 of feedi ng da.i ry o at tl e  i n  

praot i c e .  

9 . The two 3 Yo Z L at in 3o.uares deSign e mploye d i n  thi s  expe ri me n t  was pro ved to 

be su i t abl 8 fn r d a i ry o at tl e  feedt � expe rl m6 n t .  It was �m oces9ful 1 n  al lowt ng 

U tbo !" ) u:;: � an al ysi s an d i n te rpretati o n  of t h e  r e su l t s ,  I nolud1.n.5 the ad ju.stmen t fo r 

c arry -o ve r  ef :::' eo t  of ra ti on s .  
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.\c�{nowl e dgrns n t  i s  m ad e  t n  i?rofesso r I . L .  Campbell , h� . ? l). :.l ears . llr. D .  F l ux  

an d  1.fr. ;\ .1. . Rae fo� ' their eoD t1nu�d in t sr a 9 t  and suppo r t ;  to Dai ry !le • •  arch IIl. ·t­

t tute I1nd Mas 3�'y' Col lege farm � t aff 9 f o r  th e i r  as s1 stance in r unni n6 the tri al . and 

al so to M-r . i..> . '� rrn!'3 t rr n �� .  E t om9 tr t a l e c t 1o n ,  l) . '3 . I .R .  fo r s t a t i l ti oal !ldv i o e . 

AppT" � o 1 a t i() n  i �  furthe r- due to Dr .  C . T?  Barnl aoat , 1£1 9 3  1) .  Whi te and l>lan t 

RS "Ie aro h hU l"e �u f o r  c nf:tY"!i c:al an al yses o f  i' a eds an e Mr. S .  (ire an for assi s tano e  1 n  
�n� i sh .  

1 aa tl l tt e s fo r dry rJ �t t8 r deterMi n a t ion were pro v1 ded b.r the .?l :in t R e s e aroh 

Bu re 3.u a.nd the IJa.iry :R e searc h Ins ti tut e allowed the ir faoi l i t ie s  to b e  us e d  fo r 

th e ex pe ri m � n t .  
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l\Pl' �N DI.x I .  
--

I n  the f ol lo wi ng _,,-pp and ix a r e  � i  ven for a aah pe ri o d  th e de t. a1 1 9 d  oao ta o n :  

1 .  da ily feed o ffe red 

2 .  d aily dry mat ter p� rQ en tii6 8 S  o f  fee ds de t e rr..i ned 

3 .  d a il y  dry mat t e r  o f f er e d  

4 .  dail y .f e e d  refu sed 

::> .  dail y dry c at t e r  pe ra sn t ag !l S  of ref used feeds d a te �r. i. n l1d 

6 .  dai l y  dry rnaA t ta r  refu sed 

7 .  d a ily f e e d  c nn 9ume d  

b .  da ily d ry In at t l r  ao n sUlMl d  

g .  Do dy we ig ht o f  1 ndl v idu;l.l 00 � 'S 

10 . dai ly Met eorolog i o al d e t �11s • 

.Dat a  o n  f e ed alI d  dry ma t te r  oo nsllmp tio n for i trlo d  I are � i ven in ta bl es I to 

V I I ! ; for .2eri. o d  I I  ir. tia bl sa IX to XV I ;  f o r  .t.)a ri o d  I II i n  tabl e s  ;Cv I I  to XXV . 

lJa ta , n  1 1  va we i 2:ht o f  oows are g 1 van 1 n table s f�U' I to XXVI I I  wh 11 e dail y  

rrt(t to o "rolo ; i oa1 d e tail � ar� shown in tabl e8 XXB. to AnI . 



GrOUp Cow 

Bo_ B_ 

I Add7 

II Art 

I I I  Sally 
IV BellbaN 

I "fUpena 

II Tuaoba 

IU lDe'tot. 

IV Frlvalaa 
- =�,.&:.--

I Xatie 

II 1Uten 

III V1ck7 

IV 'lo7 
==-====--= ======== 

Ration 

Bay 

Hay 

Ba7 
Ba,-

Ha..l 
- --

Silage 

lfat 
BUege 

Bg" 
sUa .. 
HaJ' 
Silage 

... :&C .. _. 

Silele 

S ilage 

Silage 

15/6 

20 -0 

26 -0 

215 - 0  

25 - 0 

20 · 0  
- -

30 · 0  

00 · 0  
�O-O 
20 - 0  
30 - 0  
20· 0  
30· 0 

ram.-=-
100· 0  

100-0 

]DOt 0 

16/6 17/6 18/6 

25 - 0  21 - 0  22 - 5  

85 · 0  24-' 24 - 0  

25 ·0 20- 0  SO-O 

28 - 0  .·0 23 - 0  

90 " 0  18 - 0  19 " 0 ---

ao· o  80·
'
0 SO - O 

SO · O 22 - 5 21 - 5  

10' 0  10_' 0 $0- 0  

20 - 0 18 " 0 le ' O  
-

30" 0  30-0 30- 0 
00- 0 18 " 0 18 - 0  

30· 0  80- 0 30 · 0  I::<a=--:_ --, 1Ir.=a: 

D)- O 90 - ()  90- 0 

]DOt 0 go'o go-o 

100-0 96 · 0  90 - 0 

19/6 20/6 21/6 22/6 23/6 
DA11E 

24- 5  22- 6 a3 -0 19- 0 22- 5  

-2& - 0  sa - 6  26 - 15  n- 5 " ." 0 . ..... � _t. 

22 - 5  22 - 6  18 - 6  21-0 M*O 
22- 0  21 - 6  19· 0  20- 0  22-0 

21- 6  20 - 0  81· 0 18 ' 15  20- 0 - ---!'"--
30 · 0  eo - o  30 * 0 30 - 0  30 - 0 
aa " 6  13 - 0  28 · 0 SO - O  20 " 0  

ao-o ao-o 30· 0  10 - 0  30- 0 

18 · 0  19'0 17 * 0  ��-o 1.,- 5 
30-0  30- 0  ao - o  30" 0  30 · 0  
19" 6 20· 0 17 - 0  19 - 0  17 " 0  
30 · 0 30 · 0  30 · 0  ao · o  30· 0  

p::=_a:t =- - -- ._---

85 - 0  ]00-0 90· 0 go· O 80· 0  
90- 0 lOO- O 90 - 0  90 - 0  80· 0  

100- 0 D)- O go · O 90 · 0  go· o 

Sllage 100"0 lDO ·O 93 - 0  90 - 0  90-0 90 " 0  00 0 0  90 · 0  80·, 0 
II:--=====*.============-__ =:::r= ===_=:.::: ======a=m= ========== ====::==== 

24/6 25/5 :':5/6 27/6 28/6 

2e- 5  24- 0 26 - 0  22 - 0 20 - 8 

82"0 27 - 6 27 · 0 24- 5 el- e  
SO-O 22 - 5  20 - 0 23 "0  20 · 0  

20· 0  20 · 5 21· 0  00 · 0  SO- O  

20 ' 0  21- e  213·0  20' 0  l6 " 0  
-...... r--- ---.1 -.-.... 

10· 0 30· 0 30 - 0  10"0 ao-o 

23 " 0  26- 0 22-0 20 ' 0  20- 6 

30- 0  10 - 0 30 " 0  30-0 30 - 0  

16 - 6  17- 13  16· 0  le- o  16-0 
-... -� - -----.... � ... --..-...... 

30· 0 30 · 0  30 · 0 30' 0 30- 0 
le- 5  16- 5  15 - 5  15-0 15 *0 

--

30 · 0  30 · 0  60 · 0  30 ' 0  :so· 0 
== == �===:::a I:C::S:_==== 

79- 0 80· 0 9O�O 86' 0  90 · 0 

71' 0 80- 0  SO · O  84- 0  go 'O 

90 - 0  90' 0  90 · 0  90 · 0  90 · 0  

70 · 0  73 · 0  70 - 0 64- 0  76 - 0  
===== ::== ====== ==--:::;; ===� 



, 
: 
• 

Peeds aample 
15/6 16/6 

A 83 - 5  86 " 2  
HAY 

B 84-" 84- 6 
�:;==== !:::=.:z_= --- __ =tZ=: 

AWRA.G1I 84- 0 84- 9  
�-=-= �==-ar=-=. =-=-� �==�= 

A 20 " 8  21 " 5  

$ILAGE B 21· 6 21- 9  

AVERAGB ' 21- 2 21 -7  

DAILY pRX MAT.I�R Plfi'10rlIiTAGES OF lEX! FOR f;;;UQ» 1.  (14 Clays I 15/6/4.8 - 28/6/48) 
... -- --

t\a ... Average �". 
17/6 18/6 19/6 80/6 .�l/6 '��2/e �/6 �4/6 �5/G 26/6 127/6 sale Per10d '1 • 

86·0 86-8 86" 5 86-0 IM-O 15-0 87-0 ...,-D .· 0  85-0 ts4- 5 84- 5 85 - 6  

84-4- 86· 5  87 - 0  "' - 0  .-0 115 -0 14" 0  .s - o  86- 6 86" "  �6 - 0  $4- 6 85 - 6-
�'--I:IW =--=- �== ==::-= jI:r=_:=:: I-==-= -=-=- �===c :::::=;= =:1:== �=-=-:::=::=:::== ::: 
86 -· 0· -- 8S ·7 86· S 86 ' 6  �. & �6 -a �"5 �f\8 � · 3  86 - 7 85 · 3  84 - 6  858 ' 
cc:::= ,.;:c=== F'--=== F===- :a:: b::=:::= =C=:=== �=.:l ====:::: ===== ====== �:;:===-=c==:;a:r-:Ii:: 

22 - 0  22 - 0  23- 2  23 ° 2  �3 ·0 24 " "  25 - 2  22 - 8  �·O 22 - 4 23 " 2  18 " 8  82 " 6  

22 -0 82 - 6  23 -4 23 -2 . �2·'8 84 · 4  �"�  24 " 8  �4· 0  22 · 4  20 - 4  la · S  22 · 6  

22 - 0  22 · 3  23 " 3  23 - 2  22 - 9  24 " 4  25 ' 2  23 ' S  24 - 0  22 ' 4  �n ' 8  18 - S  22 - 5  
_===a=c=a==a:ara::a====-==::.==-=:::.===a: c.===-�==.==s=.==== ._=-::-z == =- :: :::=i=_= ==-= 11:::::.=== 1::==;;;;:= ===::.====:== :::==-===�===== 



Group cow Ratl oa DAD .. 
Bo , Name l15Le 16/6 17/6 18/6 19/6 20L6 21/6 22/6 23/6 24/6 �/6 26/6 '27/6 . 28/e 

I Add,. Hay 21 -0  21 ' 2  17 - ;  19 " 6  21 ' 3  19- 6  19 · 5  16- 2  19 - 2  23 " 9 .1 " 0  22 " S  18 · 8  17 -' 

I I  Art. Hay 21 " 0  21 " 2  20 ' 9 20 - S  21 ' "  80" 5 21· 3  20 - 1 23- 1  18 " 0 �"O 21 ' 1  SO* 9 21 " 

III Sa 11,. Ha7 21· 0 21 " 2  17 · 0  117 · 3  19' 1  19 ' 6  15 · 5  19' 0 20' 5  17 " 5  119 ' 6  17 ' 1  19 ' 6  16- 9  . 

IV Barb ... Hay 21' 0  21 ' 2  17 " 0 19 " 9  J.9 - 1  18 ' 6  15 " 9  17 ' 1  18 " S  17 ' 5  17 " 9  19 " 0 17 " 1  18" 9  
-===== ====:-=:::=1:1 FC::C===- ====::-�:It=D" �-=. -=== :i:I:: a== �=- =- :::::11:==_= �==== ====== 18::=== t:::=== �: 

Hal' 16 - 8  16 " 9  16 - 3  16 " 5  18 " 7  17 " �  17 ' 5  15 - 8 17 " 1  17 " 5  1S " 8  18 " 9  17 " 1  II " '  
I Yupena - _ .. �- - --re--

Sl1& SI tS ' "  6 · S S" 5 6 - 7  7 · 0  7 '0 e. 9- 7 - 3 7 " 6  7 - 1  7 ° 2  6 " 7  6 - 5  6 ' 6  

Yuaaba Ha7 16 - �  16- 9  19 ' 2 18 " & 20-4 SS - 6  19 - 2  17 - 1  17 ' 1  20 - 1 22 " 7  . 18 ° 9 30" ' 1  17 -'  II - • 

Slla ge 6" 4 ,4 :" e - o  S '7 7 ' 0 "-0 e · g  7 - a  " ' 6 7 " 1  7 - 2  0-7 6 ' 5  " - 6  .' 

Yne tta RaJ" 16 " S  16" 9 15 " 3  15 - 6  1.5 ' 6  16" 4  14" 2  13 - 7  15 ' 0  1·1:' 4 15 " 3  13 "7 13 - 7  lS -" 
III  - -

S1lage 6 - 4- 6 · 5 6 - 6  S " 7 7 " 0  7 - 0 e · g 7 ' 3  7 - 6 7 · 1 "' - 2  5 - 7  6 " 6  a " s  
" 15 ' 0  16" 9 la " 3  14,-4 12�8 lS ·, IV ft1.y'!"'!L HaL 15 - 6  16 - 9  17 · 3  14 " 2  16 - 2  14" E  14-. l3:! - - . � �-- '-...... -

Sllasa e " 4  6 - 5 6- 6 6 - " 7 - 0  7- 0 6 · 9  7 ' a  7 - 6  7 - 1 7 · 2 6 -7  6' 6 5 - 6  
L =-_: 1=--==-- F--= = --, �  -= = -=  ,.::.e:mr: -"- -= I=::a:::: ==-= == II:=:::===-' �::u::: ====== �== �=::: ==== �- == 

• I KaUe Silage 21 ' 2  21 " 7  20- 0 20 - 1  22 ' 1  · 23 -' 20 ' 6  22 ' 0 20 ' 2  18 · a  19- 2  17 · 9  18 " 8  18 · 9  
� II Yutan Silage 21 · 2  21 " 7  20 " 0  20 " 1  21 ' 0 28' 2  20' S  22 - 0  OO ' S 10 - 9  19 · 5  22-4  18 ' a  16-. 
• 

III V1ck7 Sl�ge 1.1 ' 2 21 " "  21 - 1  20 - 1  23 + 3  23 '2·  20 - S  22 ' 0  22 " 1 21 - 4 21 ' 6  20 - S  19- &  HS· 9  

IV T07 S i la ge  21 - 2  21 " 7  20 - 0  20 - 1  21 - 0  20 " 9 20- 6 22 - 0  20 - 2  16 - 7  17 - 6  15 ' 7  14' 0 14'. e1Ir=========== z::::a:=-=- tr::.:::C=::= ::: ====. _ ===-...... == =1: ::sc::ur:1i _===� =::::: c:: ====== !:===�===:==! === 1='==== :'===11:: ====-= 



• 
to-
t-
I 

Group Cow Ra tion D A '1' E 
No . Name 16/6 16/6 17/6 18/6 19/6 ZOiC 21/C �2/G 21/6 24/6 25/6 26/8 27/6 28/6 
I Addl" Hay ,., . ()  10 - 0  1 ' 0  1 - 0  2 - 5  5 ' 0  5 6 5  2 - 0  -- ;S ' O I.� · O 4 - 5  5 - 0  2 · �  

'-. 
I I  APt Hay 4 - 5 3 - 0  1 - 0  () ' 5 1 · 0  4- 0 2 - C 2 ' 0  0 ' 5  4 ·0 10' 0  2 ° 5  8 ' 5  l· �  

i l l  ; :)a11y Ha y ':;1 - ," , 10 ' 5  ;7 t '�I l ' tS  4 ' 0  6 - 0  0 ' 5 4 ·  ."J 6 - 0  3 · 0  3 ' 5 2 - 0  S- 5  3 - 0  

IV Barbara Hay '7 ' 0  11 · 0  0 - 6 '7 - 0  7 · 0  12 ' 5 2 ' 0  2 · 5  2 ' 5 3 - 0 4' � 3 - 0  1 - 3  l·S 
l: ==.==�=:::=:: = =  :::::::====== ::::w :::::::::= ==w:::==: =-==, : :: =: ::::.:jc::: :::==_jlr=-= -=  1===111::&= t====jIr=:=-: ................ :::= 1==:::-::::== ==:=1::;:0:::::= �::::.;;;;;;.;:;:::= 

Hay 6 ' 0 . g · O  5 - 5  3 ' 0  8 · 5 11 - 5  8 - 5  0 ' 5 11 ° 0  2 - 0  11 - 5  9 - 0  S - O  6 - 0 I YUPe '� :'1I - _._-f--- - ---1---1---_ .. 1--- --- - -311u :�'e -... ---- - .......... - -- - -- -... --...- -.:. - - - - - -..- . . -.. ...- .- - - �- .. 
-- . , -

HaY' 3 · 0  2 " 5  5 " Cj 1 - 0  1 ' 5  15 · 0  4 · 0  3 ' 5 6 · 0  2 - 3 10 · 5 5 - 5  B - O  6 · 5  
II  Yuseha --�-. ...... -----. - - - - 0..- - � --- -... ----- - . - - -�--... 1---_ . -

Sllage - - .... -- - - - - -- --- - -- --- --- --- 1 - 0  --- --- --- - ." -

Hay � P t5  10 ' 0  7 '0- a · 5  a - a 9 ' S  1 - 0  [..1 5 1·,) ' 0 3 ' 0  9 - 0  4·0 � · 5  0 - 5  III  Yau t ta - - .-1--._--,.... ------- -1---- .. ---� . . .  - - -. - . - -�- ----.. --- ----

Sila ge - - - 1 - 0  1 ' 0  1 ' 0  -- - - - - -- --- ., .... - -- - - --- ---
-

IV li'r.1valcu 8 
' Ha7 0 4 5 5 ' 0  6 - 5  10 - 0  2 ' 0  1 - 6  0 - 0  6 ' 0  t? · 5  11 - 0 · 7 · 5  5 - 5  9 - 5  1 ' 0  

.... - � - _ _  -...i - --�-.--- . - ----- - " . .. ,..---... - - - -

Sila ge - *' '' - - - - -- - - --- --- -- 1 - 0  -- -- .... --- - -- --
=-�= =c �=.:;a= �==== = =::.::::::::: ==-;;::== ... ==== 1IP===::.w1 ==::1:== 1==:.::.::: .  :::====� ====::::= -=  = = === ==::: :::.;;:, ,"=za;;a= 

1 Ka tie silage H3 · 0 28 � 0  18 - 0  18 - 0  19 - 5  11 - 0  1' · 6  32 - 0  20 - 0  16 ' 5  11 ' 5  9 · 0  14- 0 14- 5  

I I  Ytl ten S ila ge 14 ' 0  22 ' 0  12 ' 5  16' 5  l? " O  22 · 5  1"' 0  19 ' 0  11 ' 0  2·0 3 ' 5 1 ' 0  4· 0 2 · 8 
I I I  Vick7 ::31 la ge  14 - 0  13 " 5  14 · 5  15 · 0  22 ' 5  25 ' 6  8 - 0  14- 0 17 ' 5  11 " 0  13 ' 5  9 - 15 5 - 0  5 ' 0  

IV Toy S1la ge 19 0 24 5 24 ' 0  ::0 · 5  11 ' 5  40 ' 0  31 ' 0  1 :51 ' 0  36 ' 0  � l " O  9 ' 5 11- 5 6 ° 0  1 - 5 
==a -::!=::I:::;2==- = = _ = :"·= =. � ::::= _ =-� = :::-= ::;-: 1::::::-==::.,:::.�s:,-==c:;.:I::=::;:=-=1 �c:� === ====== =.== = = =�-:: :::: ::t= .-:- ::;;========= = = = == = = = = ::.; :;; :::; = : ::.:= = :;..= = �  



TAPII I. 

, Ration 
cort Re­
.. ived. 

HAY 

SILAGB 

, 

Refused RefUse 
bJ' sample 

' 15/6 16/6 Caw-
" 

, .Add7 Hay 82 ' 0  79' (') ,  
Art Ha lf ,J 80 - 5 · SO ' O  
Sally Hay 82 - 0 83 ' 0  

Yu3cha 

Ynet.ta 

17/6 

9$ " 0  
\. . .,' � .. ... 

g3 " O  
82 ' 5 

• 
18/t 

. " 

Q 

82 " 0  
82 ' 0  
::)0 ' 0  

.... C • ., 

19/6 

82 ' 0  
32 ' 5  

83 ' 0  

20/6 21/6 22/6 2Z/6 24/6 26/6 as/. IB'tlt· �/' 
83 ' 5  84' 0 83 -0 t33 ' 7  84' 0  86' 0  81 - 0  �2 " O  82 -7 
82 ' 0  83 ' 0  '}3 ' 0 " �3 ' 7 65 ' 0  84· 0  :·3��� · 5 80 ' 5  "32 ' 7 
82 - 0  60 ' 0 80 · 0  · 83 ' 0 83 ' 0  83 ' 0  82 - 0  79 - 0  "'e·s 

� ..,  ... '1-.. _ •. Hay 79 ' 6  83- S  ao ' o  00' 0 81 - 0 89 ' 5 78 ' 0 79 ' 0 83 ' 0 11 ' 0 80 - 0  78 '" 0  00" 0 78 ' 6  .L''''"� waAoIlO - - --- -I- - - - --i---I---P-- - --... - -.. -- - --- --�- -- --
�11a :.:e .  _ ... _ _ ____ -. _ _  __ _ ........... ...___ .. -__ 23 - 8  ... _..... ... .. -u 

::=== = = =;::==� =::===="" .� ===:It':=::= :; =_..: ::: ==.=:-:: '==�::: ��!,:==�UlC:=== �=-:::;o·==:.:= F==== :::=:: =�I: ICB:::", ==== === !=;a::::::: ==::::::=-= ====-

SILAGE 

Kut1e .jl1a g� ::1 ' 2  22 ' S  22 ' 0  22 ' 3  23 ' 2  23 ' 2  24: ' 6  25 "2 26 -S 24-0  2,, - 6  �1 - 6  22 ' 0 10 - 0 

Yu ten 
" 1 0ki' ;3ilage 20 · 4  20- 8  20 ' 0  22 -4  22 · 8  23 - 2  2 ... ::" 8  23 · 2 25 · 8 24 · 0  20 - 8  22 -6  22 - 2  18 - 0  
T(l� S ila ge 20 ' 8  21 - 2  21 ' 2  22 - 3 23 - 1  23 - 6  25 · 2  24' 4  25· 0  24 * 4  21 · 6  22 ·0 21· 6  �g·-O �::===:=.==:::::: • .,.�.==_=-=s: :::z:=.=I:It=t=::;==c=:: :;..:"_:: ;;:;A== :::.;:;. : · ::: ::::=::==::::. ====� 2' �"'� =:,===" . .  _::!rS:;C; a=::: :::: :::::===:: ::::: ==-==- =""==== !==::u# 



'� . "  . .  

m r:... 
t 

tldijel tt, 

Group Oow Bat1on o 
110. ... , 15/6 -1.8/6 
I Add7 Hay . 5 ' 7 " ' 9  

II Art Hay 3 · 0  2 ' 4 

I II 8a117 Hay 7 ' 4  8 ''7 

IV BaJtbara llay 5 ' S  8 '9 
I======-: 1===-====== b: === = =::: === �:::::=== F:.::::==::� 

I Y'upe_ ... �!L ___ 5 ' 3  7 '4 
------- --

S ila ge -- -

Ha), 2 - 4  2 ' 1  
I I  Yuecba -

S 11a ge - --

I II Ynetta ..!!l __ 
6 ·8 8 ' 3 

--

3 1lage --- 0 " 2  
IV Fl'lvoloa s �L 5- 2 4- 2 

--

S ilage -- -"--

I Katie S ila ge 3 ' 4 6 0 4 

I I  lUteD S ilage 2 - 9  4- 8 

I II VlClq S11age 2 - 9  2 - 8  
IV Toy Silage 

[1776 We 
0 ' 8  0' 8 
o · s  0·' 
e · s  l ' S  

0 ' 4  5 · e  I== = = = �  ===-= 
4' 6 2 ' �  . - �..;;.. 
--- - --

,1. ' 2 O ' S  
- .- - - - -

6 ' 3  e ' l  
0 - 2 0 - 2  
5 - 2  S o O 

--
- _.- -

4'0. 4 - 0  

2 · 8  3 - 7  

2 - 9  3 -" 

DA5 • 

·19/6 

2 ' 1  
0'8 

a·3 

5 ' 6 
ras:::n:z 

7 ' 1  
-

---

1 '9 
_ . 

e-g 
--

1 - 6  
--

4' 5 

3 · 9  
5 - 1  

SO/6 �l/6 

4' 2 4'6  

3 · 3  1' " 

4' 9 0 ' 4  

10'a 1· 6 
__ C=JIHI 11:==== 

9'7 7 '- 1  
- .-�-- -
-- - - -

12 ' 6  3 ° 3  
- - - - -

7 ' 9  1 ' 2  
-- -. ' 1 · 3 ,1 - ;) 

- - -

- -- -

2-6  4 · 3  
5 - 1 3 · 5  
5 · 9 2 - 0  
9 -4 7 - 8 =-=====l c=a=c::==== = : =:=== == =  3 - 7  5 - 2  5 ° 1 5 -7 1 2 -7 :, ' = = =-= ======= - .== = == 

= = == 
: : =:::: 

====:ll: == '7:: 

22/6 �/6 �4/6 25/6 12-6/6 rile �/6 
1 '7 - S�5  I�" 3 ·7 4'1 2·1 
1 ' 7  0 ' 4  3 ' 7 8 ' "  2 '� 6'8 1-2 
3 · 2  5 '4 2 ' 5 9' 9 1 ' 0  6 ' 7  2 - 4  

2 ' 0  2 ' 0  2 · 5  3 ' 6  2 - 4  1 - 9 1 ' 2  
::::=:::= �===== �==::=: ===::J := ::c ::=  ir=:..._== 1===::== 

0' 4 9 ' 3  1 � 7  9· 6 7 ' 4  6 ' 6  5' 0 
--.. 1--- - .- -- -- . . -- - -

-- - .... _ - - -- - - - - - - - .-.. - -

2 ° 9  0 ' 0  2 · 1  a o � 4· C 0 - 5  5 ·� . - .- -. 1-- -

--- - 0 ' 2 - -- - -

4'4 10· $ 9 ' 4  6 ' 2  3 · 2  6· 2 0'4 . .  �- -- .-
-- --- - - - -

4'0 6 - 2  8 '9  6 ' 0  r--- --. �-----,..---- 1-----
0 ' 2 - ...... - ---

8 · 1  5 - 4  4-0 2 -7 
4- 8  g · 8  0' 5 o - a  

3 - 3 4 4 4  2 - 0  2 - 8 
7 ' 6  9'4 5 - 1 2 - 1  

�== =:::� =::: ===== :::::==::: 1::::== 

-- -- --

4 - 3  7·-' 0-8 
- - -- --� --- _ ...... -.... -

-- -. -- ---

1 ' 9  3 - 2  2 - 8  
0- 2 0 - 9  O · � 

2 - 2  1 - 1  0- 9 
• 

2 ' 5  1 ' 3  0- $ 
=c==:::::III::: ... ..::I . = ===:::== 



'1'A HI! Vll_ AMOUNT Qf FEED QONSUMqp CUll DAILY BY INDIVIDUAL COW§ AT fflRIOD I .  (14 4878 c 15/6/48 - 28/6/48 ) 

Group Cow av. Llve Ratlao D A T E  'iV . Ay. 
No. Name. Vi t _  ro. � da1:.� :T 

Period_ 13/6 16/6 17/6 18/6 19/6 20/6 21/6 22/6 i13/6 24/6 25/6 26/6 27/6 28/6 �- "13 ·· 
, 

QJIJt i · -

�:f .. 
-' 

ot ., ·1 ... :", 

�0If'. day 
of /L 
cow :C. -

I Add7 738 Hay lS · ()  15 - 0  20 ' 0  21 - 5 · 22 - 0  17 - 5  17 " 0  17 - 0  22 - 5  21 " 0  20 " 0  21- 5  17 - 0  18 -0 19- " 
II Art 840 Hay 20 - 5 22 · 0  23 ° 5  23 " 5  2" · 0  19 - 5  23 " 5  21 " 5  26- 5 27 " 5  17 · 5  2"" "  16 "0 24-0 22-4 

18 " 0 
I I I  Sally 864 UaY' 1e - O 14' 5 13 - 0  18 - 5  18 - rs  16- 5  IS ' O  19 ' 0  17 - 5  17 - 0  19- 0  18 ' 0  14- 5 17 -0 16-9  
IV Barbara 716 Hay 18 -0  14· 0  19 ' 3  16- 0  115 * 0 9 ' 0  17 ' 0  17 0 5  19 - 5  17 " 0  16- 0  18 - 0  18 - 3  18 - 5  16-7 111 ===*. F=======- =:= ===:::= === == = == =::::11:= ::::,. 1:=-==:::: = == = == Iz:c==== i::=::::= �===== !n==-== ==:::111::: ==-==u: F===: ; : �====-===== ==='" =� ===:::; =====::1 �===-:...--

I YUpena 775 �!!!L 1S " S  11 ' 0  12 - 5  15 " 5  18" 0  8 " 5 12 - 5  18 · 0  g - O  18 - 0  ,1Q" O 13 · 0  12 - 0 10- 0  12 - 6 � l1a g'-
�o · o-�'-70 

--- �--- �--
Sllage 30 ° 0  30 ' 0  30" 0  30 ' 0 &0 ' 0  ao ' o  30 " 0 30 ' 0  30 ' 0  30 ' 0  30 ' 0 30 " 0  30 - 0  30-0 

= 

Ha1' 17-0 17 - f  "17 - 5  20 * 5  22' 0 18 ' 0  19 ' 0  18 " 15  1 .. ·0  20- 5 15 ° 5  16 - 5  12 ' 0  13 - 5  17 -1 - -

I I  YIJ8Cna 840 1-----.. - - -- ---�- �- ---.. -- --�---- -- �--------- --- --- 1'--- -- Hal Silage � - o  30 ' 0  30 ' 0  30 ' 0 30- 0 30 ' 0  :JO ' O  30 - 0  30 ' 0  29'0  30 ' 0  30 " 0  30 - 0  30 ' 0  30" 0  ll V 
I II Yn etta 853 r-Y!L _ _  t-ll.:l2 .. _1:9.:2- 10 - 5  11 ' S  9- 5 a - 5  15 ' 5  10 ' 5  40 5 13 ' 5  9 ' 5  12 ' 0  9 - 0  14- 5  lO-L 

... :...-- ---- - --'" �- -, --.. _ _  .... - - -..; - -- --- - - - -.. -- - - - - -

f3 11age 30 - 0  29 - 0  29 ' 0  29 - 0  30- 0 30 ' 0  30 · 0  30 ' 0  30 ' 0  30 ' 0  30 ' 0  30 " 0  30 " 0  30 - 0  29 - 8  
Hal. 13 ' 0  15 " 0  11 · 5  8 ' 0  17 0 5  la ' 5  U " 5  14 '0 9 - 5  5 - 5  9 " 0  dQ:Q- � . •  t; 14" 0  11 - .  

IV Fr1.vo1CUJ 777 v L· 
- ---�-- -�- --�---- -�---.. _ - - -- -r ---"'. _--- -, ..,.- - -- .. . .  -

S 1la ge 30 ' 0  30 ' 0  30 - 0  30 · 0  30 ' <; 30 · 0  3�) · O  29 ' 0  30 ' 0  30 ' 0  30 ' 0  ;50 ' 0  30 " 0  30 - 0  30 '0 
===== :==::::=::::: �= ===z::=i �:::===:::::= �=====. ,====== ��----11'=-=== F:===--�-. .  -= �===== �:...- =:::= ==z:== �,...---- = = =  �=:::==l F ==== = ==== �==== =::: ::: :;. - - - -- -----

I Katie 748 3 116 ge 84 · 0  72 " 0  72 - 0  72 " 0  7 0 " 5  89 " 0  72 · 5  58 " 0  00 · 0  5'�. · 5  68 · 5  7 1 - 0  61 - 5  }5-5  71 '0 

II Yu tan 868 C11age 86 - 0  78 - 0  77 · c  73- 5 73- 0  77 - 5  7 6 ' 0  71· 0 69 - 0  69 ' 0  '76 - 5  79 ' 0  80 ' 0  87 ' 6  76-" 71 -'" 
I I I  VlokJ' 884. S ilage aG · o  86 ' 5  81 ' 0  75 - 0  77 · 0  74" 5  82 " -:1  76 ' 0  72 - 5  7 9 · 0  76 - 5  nO ' 5  135 - 0  815 ' 0  79 " 

IV Toy 784 S ila ge 82 " 0  70 " 0  60 ' 0  64" 0 78 ' 0  50 · 0  5 9 · 0  59 ' 0  « - 0 49 - 0  63 - 5  58 - 5  50 · 0  74' 5  63' S  
====== �::.====== ===== ::.::.--=::: :: ::: = = ='!: =� === ;:;.;:== = =  ",. �- -..: = = ::e=== -======== t::c== == = .: = ::' �=== :=:e=: :::=:;:=-�====- =:::==::=�:===:::=====-=: = �  



• 
.... co 
• 

. TAIl.f VIlI. 

Grout: 
H o .  

I 
II 

X I I  
--. 

IV ==-.a== 

1 

II 

I· 
I II 

IV 
=::==;:s: 

I 

II  
III 

IV 
e===-== 

Cow Av . 
llame Live 

"j t �  f"0l 
Perioe 

I 
Addy ,?;J8 
Art 940 
Sally 864 
BDr.- 716 

i======r=== 
Yupen� 775 

YUsoru B40 

Yn e t tl 853 

Pl'iv";" "-71'7 
, 

jD:=-.=�==-==1I 
Kat1ej 748 

yutenl 858 
V1Ckl 884 

Ra t i on 

Ha y 
Hay 
Hay 

.------.. 
Ha ==:;:��::== 
�l -- --

f,i1age 
HillY .... ----.... 
G lla g6 
llsy 

-----..-..-
B il a ge  
Ha�t ---

S ila ge 
F:=m====::. 

:3 11ug� 
- . 

S i la ge 
S i la ge 

16/6 1 16/6 

15 " ,) 13 · 3  
17 " 4- 13 0 S  
16 ' '5  12 " 0  
15 ' 2 12 - 3  � ''' ==:: i:====== 11 · 5  �-- ---- 9 " 5  1----

5 ' 4  6 - ;:-
lii " 4  14' 8 1--:---- ---

() . �� C · 5 
.i.O · �) 8 00-a �- --

5 * 4  6 - a  
1 1 00- 5  l�!.. 

0 ' 4  0 6 5  
Ic===:z= ..-s::z::: 

r- · 3  lE · 3  

la " 3  1:3 * �  
18 ' 3  la · g  

--

D A T g 

17/6 18/6 1 ·-j6 20/6 2V6 

. 

-�-

1';' · 1  18 ' 7  19 - 2  15 - S  11 - 6  
2') - 1  P.O · 4 20 ' 9  1'7 * 0 19 - 6  
11 ' 2  16 - 1  16 0 2  14· 0 15 " 1 . 

1(: - 3  1,1 1 13 - 5  3 - 3  14 · 3  10 ' '''' "= =: ::: ::: Fe:';:::::;! ::-==::;=� :;::= :::: *'"' 1===--':lII 10 ' 7  �.- 13 0 6  u ' e  7 " 6  ).0 - 4 
6 - 6  0 - 7  7 - 0 7 " 0  0 ' 9  

l5 - 0  17 " 8  19 - 2  16 - 0  15 ' i;  o..;;;� .. r---- ..... ............. 1-- -
C - 6  6 · 7  7 " 0 7 " 0 O ' !J 
0 -0 ��� 3"7 8 · 5  13·0 ---.. - --�--� - -
6 ' 4 6 - 5 7 - 0  7 - 0  5 - 0  

lO t i  �-- 'i' • 6 115 - 3  16 " 0  9 * 9  

6 ' 0  8 - 7  7 ° 0 7 - 0  6 - 9  

�=::::: ;::::I - -- _ ... _ . -- -..... - . .  � �, , :aJ:l;::== iI&===== 11= =::::r:r == 
16 - 0  10 - 1  17 ' ('3  20 " 6  15 " :5  

17 ' 8  10 ' 4 17 " 1  1S " 1  17 - 1  
18 - 2  10 - 7  18 - 2  17 - 3  J. 8 - 0  

-. 

Toy 784 S11agei!? 0 5  16 - 5  16 " 4  14' 4  1.8 - 3  11 0 5  12 ° 8  
�===a::=L==-==== = ==1:==::: ==== =_::: = ===lInI a:::z=:::c..::aa:a= =::e::a=I!::::a: ,_ 

22/6 23/6 

�-

1·1 - 6  19 - 2  
18 · 4  22 * 7  
16 - -1,  15 ° 1  
1S " 1  16 - a  c, :::a =:: �=::=:::: 
15 - 4  rr 6 S  

._--

7 - 3  '7 - 6 
14 · 2  12 - 1  

--

7 - 3  17 - 6  
g'a 4*7 

---... -
7 - 3  7 - 6 

12 - 2  
- ---!':'f_ 
7 * 1  i7 ' 6 

1===== �z:::=-= 
13 ' 9  1,1 - 8  

17 · 2  17 - 4  
18 07  18 - 3  

14/6 

�O · 7  
24 · 3  
l� · O  
15 · 0  �===:: 
15 " 8  .... _ ---

7 · 1 
18 · 0  

6 - 9  
12 ' 0  

... -- - --
rr ' l  
5 · 5  ------7 - 1 

�:2=: 
14 - S  

lo " 4  
18 "8  

95/6 

1'1 0 6  
--

15 " 6  
le o ?  
140 :) 

: t== ::= ::: 

1-2.:.� 7 · 2 
13 " S · 

--
7 ' 2 

... -�.:.!-
'""i' • ., I .... 

8 ' 4-
�- ... - .... 7 · 2  
==== 

113 " 15 

18 ' 4  
lC - O  

l4- "  10 * a  11 -8 10 - 4  
�===== =::t=-:=::: ;:====-::: ==== 

26/5 

18 - G  �-
2 1 " 0  
15 - 5  
13 · e  

-m: :::: :;;; 

11 - 5  �--a · 7  
1!1 - 5 1--'" u · 7  

.-��:� 
-� - 7  
g · O  � -- --6 - 7  

F==I:= 
15 - 0  

22 ' 2  
18 - 0  

Av . ��. 
27/6 28/6 

Ya1l7 �hll1y I oons- ccrus· I 

14· 7 15 0 2  
14' 1 20 · 4,  
12 - 0  14 0 6  
15 ' S  15 · 7  
;:::::;: ::;:::: F=:':;;::;:: 10° 5 ' S o c  ----1-- --

0 - 5 5 " '  
10' 6 12- 0 

r---0 ' 5 5 * 6  
7 ' 0  �!�.:!� - --
0 ' 5  5 · 6  
;5 - 2  11 - 9  ,.- - --�.;.. -.-' -... 6 ' 15  5 ° 6  

1===::: ::':: �;;===:: 
1 5 ' 6  14- 3 
17 ' 4  10 t 4  
18 - 0  1 6 " 0  

.... - ! ;liBil 01 1" 
COIf. ",.,. ! 

ot 4 i 
0 ... 

)3. ,. , ! 19-8 I 

le -, I 14t� 
... . ::::=:lI: ===c �=== •• I U·O �8 �- " 

& .  , 
1.9 21.-7 
6'8 i 

�..!f:t&. I 
18-' 1 & 8 : I ID 8  ! I 

---- tu.l I 
i 6-8 I i I �;:;=:;w=a P=--=! 

1& 1  
i 

l"I- 8  , 
! 

me l 16 · l5 i 
: 

13 - 2  12 ° 7  14 · 0  » -2  ' 
�=a===:.=== :,:===--==========-====:; 



TAN I.X_ 

Group oow la'tOD. 
1/'1 BO. Name . ee/. 10/8 VI II? 

I '!QeD. H87 se' 5 .·0 11-0 81- 0  11-0 
II Ydaoba Hay 10·0 .- , .-0 ag·e .-e 

III ViolET sa, .-15 80·' 10-0 19- 0 20-0 

IV TO, Ba, � -I 19·0 18-0 11-0 16 - 0  .a::a._. :a= 0 

I Kati. _IJQ 18 -0 10-0 16·0 17 - 0  le- ,  
sUa .. 10·0 00-0 30-0 80-0 30 - 0  

II ygtee 
He7 li'O 10-" D'� 17'0 u·o 
Sllage 30' 0 10- 0 "- 0 10-0 ao-o 

y 16- 15 15 '0 U-S 11'0 16-0 I I I  S.l� 
sUage 30 - 0  10-0 "'0 "'0 10-0 

IV Deb ... Ba, 18 - 0  1" 0 1&-0 16 - 0  I.e - O  
- I • 1. 

811a 88 30· 0  30-0 30- 0  80-0 30-0 -_w. __ ae' 
I Addy 311ap 97 - '" \.I 1CJ)t() lDD () 92- 0  90- 0 

I I  Art S1lage ll1·5 lON) Da-' 11()f) m·o 
III !'Get" S11a811 84- 0 lOOO 'leeS SO - o  74- 0  
IY It't _. Silage IM-O JX><) :am- O 1000 89-0 • :0 _=:a_Ic_ - -.. -

D A T a  
4,/7 11*1 

84- 5 Bl- 5  
25- 0 Z7 " /5 
so-o 1" ' 0  
18-0 1'1·0 

' 18-0 14'1  
10-0 10-0. � 
11'0 1.8'0 
10-0 :'0-0 
It·O 1.5'0 
30-0 $0-0 

18 - 0  13 - 0  
30-0 3O- f'I. - >  

1=- = 

70· 0  41 · 0  

80- 0 85·0 
'70- 0 30- 0  

'10- 0  &\\15 

elf 7/7 

sa- o 81-0 
ee-s 89' -0 
00-0 se·f 
19-0 so·o 

zll1l �--17 aO 16'0 
, 10- 0  ao-o 

.-0 le-, 

SO- o ao'O , . 
!& -o 15 - 0  
30- 0 80- 0 
1&-0 14-0 
30- 0  00· 0 

·· .. t .. a .... ---
50- 0 00- 0 
93-0 90-0 
00-0 10-0 
eo - o  'fO · O  

===111:; 

an 

.-a · 

. ·a 
19-0 

19*0 

U·o 
-. 

:so-o 

1'-5 
$0- 0 · 

lD - e  ... 
»'0 
1.-0 

30 - 0  

50-0 
9$-0 
50-0 
6fJ t O 

-I , 
9/7 10/7 ll1' 1£/'1 

89-0 sa-e  se-lS 91-0 
.-0 tlS- e  . 80-& !'I'O 
10-0 22* 0 .' 0 21-0 

18 * 0  eo- o 28-0 18-8 
-=-

18-0-18 - 0  15 - 0  le·o 
- -

ao-o 30- 0  "'0 10·0 

.1'1-0 1&5'0 Ill-I rm-o 
30-0 �·O 30-0 10- 0 
14* 0 16 ' 5 le' �  16- 0  

:so-O 30- 0  W'O �·O 
13- 6  13- 0  1"·0 14:-0 
50 - 0 30'0 30 - 0  30- 0  

:::-..c _ 

eo-o 40-0 �2· 0  60-0 
90-0 """"'" .., "-15 91-0 
56 - 0  00 · 0  '10 -0 70-0 
'15 -0 7e · O  90- 0  rtt-O 

- - - �1 t=a-



DAILY DRY HATTER PJ;;RCg'CAGIS OF l'-'mS lOR PERIOD I� _ (14 dQB : 29/6/48 - 18/7/48 ) 

D A '1' B Ave l'age tor Fe __ $ample 
29/6 30/6 1/7 2/7 a/7 4./7 1/7 6/V 7/7 8/7 9/7 10/7 11/'7 12/7 tho Period 

A 86- 0  HAY 81 - 15  88 - 0 81- 0  e��o  86 " .  86 - 5  8,-1· 5 B5 ·0 68 " 0  84- 0 86- 5  84- 5 85- 0  S5 "0 

B 86"0 86- 0  85 - 0  83 - 0 87 ·0  86 -5  8'1"0  . 86- 0  B4-4 8"'· 0 85 °0 8"· 0 84- 0  84- 0 85- 2 

Average 8e-O S6" S 84 - 0 .  83 - 0  se - o  85 " 0  se - a · 85 - 3  84·7 84° 5  84 · 5  85 - 3  84 · 5 84 0 5 B5 · 1  
::: ==== == �

.
�::.== I::=:= =: =::=== ::t; F ;::== == ::::::c:: �::==== : ==c= Ie== ==::: F:::= r. c:=::�:.: ===== --=== ==== == :.=:=:::r:: = F=======.:e======= 

A 11 · S  14- 8  20 - 0  17 · 6  18·0 18 · 6  · 18 - 4  18" 4  �7 0 6 17 - 6  18-& 17 - 6  18 - 2  .20· 0 17 " G  

SILAGE 
B 14- 0  16" 2  17 · 0  17 · 2 17 " 9  18 6 S  lS-S 16 0 S  �a·o 16 · 8  17 0 6  18 " 4 19 · 8  20 · 0  17 · 6  

AveI'age 13 " 9  15 - 5  18 · 5  17 - 4  17 - 9  18 · 7  17 - 6  17 - 6 ��· 8 17 - 2  17 · 8  18 "0 19 " 0  20 - 0  17 - 6  
_11:=============== == :::= ==== = ======= === = == :...-: 1::0= === � == ==  t::========", : == :: "" =  === = ===::=: == = = == ===.= ====== = = ::====�-=== == 

.... .l 
C:I 



lab •• p-

GroUl Uati on .  COW 
NO. Name 2Q/6 30/6 l/"I S/7 6/7 -
1 1\1P6D. Hal" 22 " 8  22-1 1" · 8 1'7 -. la- l  

I I  Yo.eM RaJ' 20- 8  89-7 �· 4 24- 5 !US - "  
.� 

i l l  . viek,. Ray 20- 2 17-e  16-S  1e-S 17 - 2  

IV T07 Hq 19 - 4  15* 3 15 - 1  12· r.;  13 ' 8  
==::=:. 1-11_=_= .t:.=-�== 1I :::t=tl= ee �==� •• lit:: a:t. 

I Katie _H.v 1e e t; 17 '_S 13'4 14*_1 l�·a 
S11age 4- 2 4-"" 5 - 6  s - e  5 ·" 

I I  YU terl *7 16 * 3  1'1 · 2  13 it 9 14- 1  15- 5  --... ' --�--. --
Siloge 4- 2 ,,- 7 6 - 5 5 - g  5 - 4  

I II �;8113r � 14 * 2  12- 9 13-0 12-6  12- 9  - -
S11age 4 · 2  4- 7 5 * 6  5 - 2  � · 4  

JV !Wbaft Ha7 15 " 0 12 - 9 12-6 12- 5  12 - 9  ----- - �--
S1lage .. 1 - :2 ,,- 'i- se e f. e a 6 - 4,  

-=-==1 � •• _oac _-=::ca== I:'a: :::;==::::: ,:::-=aa: .===:� :II 1==== � �=�...;:Il 
I Add,. -.;l18ge 10 - 5  15 - 5  18- 5 le - t)  15 " 1  

II APt sUa se 15 - 6  15- e  21- 0  19- 1 17 - 9  
III Ynetta Sila ge 11 - 7  l5 - 6  14- 2 13- 9 13 · 1  

D A T 
"" 5j¥r 

21 - 1  10' 7  
22 - 4  23- 9  

17- 2  14' 8  

15 - 5  14-' S 

' 18_�_;= III,:,"C==:-
.12-,0 

5 - 6  5·a 
12 - 9  1:5· 0  -- -�--

5 - 6 " 5 ' 3  
l.�- ! 

6- e 
lm - O  

13· 0 
5 · 3  

U" 3 
. . . 

&· 6 t 5 " 3  F: == aur ;=tltJ;iCJ;,t:;: t:I 
la - 1 .-' 7'" 

U s O  15 - 0  
13 - 1  g - O 

E 
6/7 7/7 a!, 

18 -8 19-5 ].9-9 · 

22 - 6  22+ 9 21- 6  

17 - 1  19.- 1 16' 1  

16-. 16- 9  16 - 1  
---,== Iir===-m:: pr;s::r::!:': 
.l4-jii 1I.:J_ a- Yj' 

,.. .. I; . �  5 - 3  5 - 2  
13 - 7 14· 0  Ut s 

6 * 3 5 - 3  E - S 
12 - '" 1:1-1 �·7 -

s - &  ,"a e · e  
lE - e  1�· 9 use 

� �--�--
u - S  5 - 3  5 - 2  

jI::=-..;;::t:.;CI F=C== '" -=-C'�:. CI 
O e S  e -g a - 6  

16- 4- 16- 0  16- 0 
<:; - a 0 ' 9 8 - 6 

9/7 10."" 11/7 12/1 

24- 5 00 - 1  22- 4 21- 1  

23 ' 7  �l · O  25· 8  22 · 8  

lG· �  18 - a  19 · 4  1'1 -8 

15 - 13  17 - 1  18· S  16 - 6  
--. �=::: �c==:;:;. ·�'":. = c=== 

12·_1' 1£":3 �·8 13-_5. 
5 · a  6 - 4  6 - 7 6'0 

14-4 19 - e  16' 5 10- 1 -
6 - 3  0 - 4  6 - " a-o · 

usa 1.8-2 _�·7 18-'1 
-

6 - a  5-4 5 -7  e-o 
14·'1 11" 1 11- 9  11-0 --... -_ .. ---I--

6 · �  5 · 4  5 -7 . e-o Filc;::==r-I= :::::: =:: :; f===:e::::: �::-=-=-= 
8-9 7-2 9 " 9 10- 0  

16- 0  19 - 0  18 - 5  lS -S 
9 - 8 it" O 13 · ; 1,\lr · O  

-

�'!!=�=!'!V!:1���mcc=�::Ju!�:!=�:�=r��:!_��!::�!:!.�::�= l�:� �:5 _11-7 lZ·� l�.�_�·� _ l�·� 1==-;,..._� •• ;::::1C _ _ -=-... =r.== c===:�= _ _ _ _ _  :::_ =_ =. ·_- ::_ :::= 

;. .. ' 
; .� 



Group Cow Ration 
No. Name 

I Yupana Hay -
II YUscha Hay 

� 
III . Vick7 H8� 

IV Toy Hay 
======= c::::======-F= ====== 

I Ka tie Hay �-S11age 
Ha, I I  Yuten - -.- -

S11ag8 

Hay III S&11,. ,......_ .. 
Sila ge  

IV Barb8l'9 .1I!L __ 

S119g8 
�=.===-= ::::.::::::== 11:= :== = = === 

I Aday S ila ge 

I I  Attt S i1uJe 
I I I  Y,"j e t ta J 1 1a ge 

IV F'r'l V olaJS Silage 

A.:OU?:f1' OF FBEDS 'lb ) Hi";FUSED DAlLY ax 'l'¥n�LVI MIV2Ritik:"'B:--:AT m1OO-n .. 
( 1,1 .1a 1O :  29/6/43 - 12/7/48 ) 

29/6 30/6 1/7 
3 - 0  5 ° 5  3 - ;:' 

2 ' 0  a - o  4 · 0  

? ;::. 3 · 0 3 -0 

'1 ' 5  4 8 5 4 0 6 
" :::::a::l:I ===III:=-. = =a==-

�s - 0  11 · 0  6 · 0  - ,-2 - 0  - - - _ .. _ -

1 ' 5  8 "  -0- 1 8 5 
- -..... _ - - -

2 ' 0  3 - 0  1 ' 0  
·::; - 0 ;3 ' 0  1 · 0 
- -
--- - - - - - -

6 - 0 .��.:.Q- . 3 - 5  �-.. -
-- . - - -- ---

2/'1 

1- 0 
2 - 5  

1 " 5  

1 " 5  
1:I: :::a::=m 

2 0 5 
--

---

2 - 0 
-

---

:; ° 0  
- -
-- -

3 ' 5  --- -.... 
---

3/7 
0' 5 

'* - 0  

2 - 0  
0 ° 5  

�= 
5 ' 0  

--

-, .. , -� 

5 ' 5  
---

- --

f. . E· 
- -- -

---

1:.2 -:.. -

-- -

D :" T 

4/7 
4' S 

5 - 0  

4· 0 
4 · 0  

ra==:·::: 
7 · 0  
- - -

4- 0 
---

- - -

12 - 0  �--
---

�a· o_ 
---

i • • 
E 

.. . - . 

5/�! ' 6/? 7/'1 8/7 9/7 10/7 �1/7 

1 ' 6  1 - 0  0 · 5 5 ' 0  4- 5 3 - 5  1 · 5  

a · o  5 - 0 1° 0 5 - 5 1 " 5  3 ° 5  2 ' 5 

1 ' 5  0 - 5  5 · 0  '1 · 5  6 ° 5  l ' S  4 ' 0  
S · 5  1 0 5 4 · 0 2 - 5 2 0 5 3 · 0 4 " 0  

=:.==-1====--::: F==== c:===== �==='" cr:::.;c::::== �::;::=-= 
4' 0 40 ;': 0 ' 0  9 " 5  3 " 0  7 · 0  IS ' O  e-

- - - --
- - --- - -- - --

0" 5 1 - 0  0 ° 5  7 ' 5  2 - 0  0· 5 1 ' 0  
-� --.... -- --------- - -�  

--- -- - - - - - - -- - - - .. .- -

3 - 5  4" 0 r1 · 5 
4 0 0  a ' o  2 - 0  3 - 5  f---ro- --:---.. --- -- - - �--

-- --- - --- -- --- _ .... 

.est e 4-0 4·5 5 - 0  3" ': 4- 5 5 · 0 . 
--- - - - --- 1 · 0  - -- ._ - ---

12/7 

3 -0 

9 " (5 

3 · 0  

2 - 0  
===== 

7 · 5  
---

- -

"- 0 � ... ------

-' 
3 - 6  

--- -

--

7 ' 5  
--I: :� === = :C::::::; ::.:l == === ==== 0: :::= =::: =-= r== :::c=z: :==== --=== ==::11:== ====- ::JIi:C··: =-_ac== ===== :=:::=:: 

4 ' 0  10 ' 0  18 · 0  2 5 - 5 
il- · O '7 ' 0 14 ' 5  10 - 0  
��; . 0 36 · 0  1 1 - 0 24 · 0  

�1 '  0 11 ' 0  8 - 5  32 ' 0  

53 - ;� 4.2 - 0 1 ' 0  11 · 0  
35 ' 5  17 · 0  17 - 0  13 " 5  
28 - 5  46 - 0  la - o  14· 0 

;36 ' 5 25 ° 0 26 ' 0 17 - 0 

10 - 0  9- 0  1·.k - 0 10 ' 0  5 - 0  '1 " 5 

12 - 0 13 ' 0 5 - 0  15 · :J � - O g ' O  

15 - 0  19 · 0 15 - 5  [:: · 5  6 ·  C' �Z ' O  
== ===::..:::===::::=:=-111::======= ====-:::==�==::;::== ==�== ====""= :::: ::==:; ;::;::;=:==.:.. =====+:::c=== �2 ' O  �2 - 0  0 - 0  �2 - �  2 " 0  �6- 5  

F:::::: Z::=�====::"====="====Z:: ==== ==== 

, J  \� ::t 



TABLE mI. 

Ra t1 on Ref\use4 Re1\l •• 
C ow  He- f3y Sample 
•• 1yed.. Oow - 29/6 30/6 

Y\.apene Hay 83 ·0 83 · 5  

HAY YU8Cba Hay '33 ' ?  84 - 0  
Vlcky Hq '78 " 0  "9 - 6  
To,. Hay 80 · 0  81- 0  

�s:;= ,e:&'==::: = =1:=-:=_===== =:=======-= B4�� �z:a=== 
Katie nay 82 - 0  �- - r--

IfAY Silage 1 .... 1- - 0 --

lUteD _HaL- 93 ' 7  H.:.cL 
AND Silage 14- ' 0  16 - 3  

ual17 Hay 80 - 0  80 - 0  
SILAGE. -

sUa", - - - --

Barbara flay 82 - 0  80' 0 I 
-

S llage -- --

1/7 2/7 
a - (j  �l 'O  
S-O Bl - 0  
0-0 77 - 0  
S - O 78 - 0  

F=-:;:I:I IIlC::=: �·O 81* 0 
- - - - - -

�l ' O  al ·O 
8 - 4  ---

"g - O :JO.:2 
-.- -

8-0  ,8 *0 
- --

DATE . 

3/7 
81 ' �:: 

.S - O  
8 ; • ( . 

.� . I  

181 ' 0  
�-·O 

-

ieo-4 
--

'79 - 0 
-.... : 

4r/7 
33-0 
92 - 0  
B2 ·0 
63 -0 

-== 
a2' S  

--

81-0 
--

7'7 ' 0  
-

---

aa·o �9·0 
-- -

5/7 

[35 " 0 

�5 ' O 
r.;l ' 7 

Ell " ?  
�5- 0  

--

RE · n  
---

�2· a  
---

�1 * 5 
-

--

1:==1:;===== =========== F=a:z:::==:::::: =- == =  F==- =c� ��=:::a: = _::::: =  :: , e =. ::s=-� Ii: ===-
Addy S 1 la ge 14"0 16 " 6  7 * 2 I. . �a ·6 17 ·8  17 · 2  l'7 ' 2  

SlLAG]!! _ Art S ila ge 14· 0 16 - 0  .. 9 * 6 tLs*4 18·0 16 - 8  17 - B  
Yn etta S 11st,.-e 13 ' 0  16 - ::J '7 · 4  l7 - S  j17 ° 9  18 � O  17 " 8  
FP1Ta1.cus S ila ge 13 * 0  16 - 8  6 .* 8  p.a · 4 !17 · e  17 ° 2  �7 ' 6  

� = = = = = =:::===::=======�== ==c:-=== ::: �=== =:::= = = = = =  ===== ::.= ===== =========.==== 

Fi,}Jrcl3 .:L : ;" c d \vetac 
o "t".-l h(:: l:) <: .�)��::� t :: · f;;f:: .. � r:� f: ' ''� 

i. :l ;_' £.lV , 1'[1 , ;," ::-J , 
:f'�.) e ek: , 

1. J. t i  .' - '-

6/7 7/7 8/7 9/7 10/7 

82 ' 3  �3 ' O '9-'0 � ·O 79 · 0  

�2·e 63 ' 0  �4·0 S ' O  '(8 - -

D .r_ . •  '" ' ...• ' , 50 ·'0 �7 ' O  I �l · O  / '; ' :'I J ?' 

ESO - ?  �2 ' O  '-".':' - 0 
!l2�= i3;'�-�I=:I 

--... -

-- --- --

qa:.3 �3 "  r.� 84*0 
--- -,- --

�1· 4 �7 · 0  76 - 0  -.. ···1-- ___ 

- - - --- .t _ .... -

�O·O  tlS ·O  t78;O 
- --- �? " 3 

==:.::c:- ,.: F" : :; ::0 = pc::::=r:::: 
19 - 2  BO * S  �1-6 
16 " 8  19 - 6  20 ' 0  
19* 2  �a - 4 l7 ' 0  

�O · O  tLg · a 17 - 6  
�== .===== = =:::::: 

�·O 
= 

as·o 
---

.g · o  
---

�,C · 0  """"- - -
---

�9*O  
- -

-

�=== 
.. 7 " 6 

�7 ·a 
,,7 " 6 
�7 - 2 

78 - 5  

i7s.:s== 
- -. _ -
- --

2S.:.7 , .� 
---

.:fl.: 7. 
- - -

7'7 - 0  
1'- ---

-- -" -
- - - .- -. - - - - - -

20 " 4  
21 - 0  
If� c �� 
18 · 2  

�===z====== 

11/'7 1.1/7 

�/9 0; {) 61 ' 5  

" 0 - 0  �� ·O 
82 - 0  �2·0 
81 - 0  7 1/ I/o 5 

�9�a== �=
==-- 0  

----�--
--- - --

�·a aO:.L 
--- --

?? · O  to-- ---"5 " 0 r---
--- 1---
70 - 0  t!e-o 
... -... -.. -

- .- - --
= :�= ':::=:: ��==== 
20 * 0 �9"O 
19 " 2  tL9* 6  
19 ' 0  18·6 
19 - 0  119 -2  
='======:==== 

I ') 
I,;) 



TA8LB XII-

uroup 0011 P..atlon 
No. :narnEJ . 

1 YUpeoe Hay 
II Yuacba RaJ' 

111 V1ck, Huy 
IV T01 HaJ 

I==a=== ::: :::::: ::: :=:::::: 1:: ;.:= � = ::: : :: :  

Ka tl0 rlaV I --'''' U '...' !ol3e 

.I I  Yutell -�-
Silage 
Hay III Sall;, .... - �  .. ---' 

S ila ge  
HaT IV BartJan ---

:31la ge 
-===== .. :- F==== ==-= ==r::.11:== 

I Add� Sllage-
I I  ,"�rt S1lage 
III ynetta 8 11aga 
IV F2'tfa1oue C 1lage 

9/6 30/6 
2 - 5·  '-6 
1 - 7 S- 7 
B - 9  2 - 4  

6 · 0  3*7 
:::r=c=u �.=::-== 

2 - 6  9-0 
- --0 ' 3  .... -

1 - a  �-- 0'·7 
0 - 3  0* 5  
2 . �-, 2 " 4  

- _  .. • . -

--

, - i., 
� -...... -

-
:t==a!'!. 

0 * 0  
0 · 6  
0 - 3  
0 - 5  

- -

2 - 4  
- _  .. 

-

==e!lr::::r:ll 
3 - 2  
1 - 1  
8 - 8  
1- 9 

1/7 
e- g 
3-:5 
2 - 8 

3 - 5  
Fa===U 4-0 

- - -

1 · 2  
0 - 2 
0-8 

---

-

s -., 
� ...... --

........ -- -

�:r:r� 

3 ' 1  
2 - S 
1 - 9  
1 - ·.  

=::-:::::::;:: litO" :::. · '  :;:: =.:�c :,. �=�:::::.:. • .  I� .::::1; .. = ,;. : :� : r.:.&:-.:: ::.= : .. -::: :::::QI 

D A '1' II; 
9/7 5/7 4./7 5/7 
0'8 0- 4 8 ' 7  l - a  
2 - 0  3- 3 4* 1 2 · 6  
1 - 2  l " S  3 ' 3  l · S  

1 - 2  0- 4  3- $ 2 -0 
:a.sa:::1 1-=_::.::= I:nr;�::: •• 

2 - 0  4'" 1 5 -8  ' - 4  
- � - - - - -

2 '" 0  4 · 4.  a - a  0 - 4-
.-.., .. ,. .... 

-- --- -- -

e - 4J 4 '"  .. i - a 2 ' �  
� . .  - -. f-----.... 1- . _-1------

-- - - -

2 ' 7  3-7 &' 3 8 - 3  
�---. f-o-

-- - -- ..... ... 

�::: ===� ��e.�:: �=.:-;:III _=_--:e 
4 - 7  O- ts " - 2  0' 2 
1 - 8  6 ' 4- 2* 9 2 ' 9 

4' 3 6 - 1  7 - "  3 - 2  
5 - 9  6 - 4  4 · 3  4- 5 

.. :::: .. ,.."� ;.:;=::;2=:: Ie: ct iii: :t?:= "".;U=: ::= 

6/7 7/7 
O- s ·; 0 . 
4- 1 0-0 
fi O . 4-0 

l-S 1 - 5  
Ilm :;::::�= �==:::II 

a - 7  4 · 2  
- --

O - S  0-4 
-. .:: ... �---

- -

3 · 3  a · o  
�.,.-...- 1---_._--

- -

3 t e 
. � 1- 5 

--�--
--- --

�C":;::=1lnIl ,,==-:;o"_� 
2 - 1 2 - 1 
P · 5 . 2 · 4  
a-v 13 - 8  
3 ·  .(i 4- 3 

t=:a::r=:::= F=::r� :::: 

8/7 
4- 0 
4' 8 
1 - 2 

1 · 9  
t==CII: ;:til 

'7 · S  
-

6 ' 1 
� .  

-

3 - 0  
�- - -. 

---

3- 9 �--
0 - 2  F:mtee:a: 
2 ' 1  
2 - 6  
3 - 2  
2 - 1  

F'=-=::� 

fit? 
3 - 7  
I-a  

5 ' 3  

S - O  
I;: ::n:nIl=:l 

g - g  
-

2- 1 i--W-.:' .. 
- -

2 · �1  
�--

--

2 ' 0  t-----.. 
-

I::c:e: ,,' c 

2 - 6  
0- 9 
,;) , ,., h.. • 

0- 9 
�:-= .... :.:::. 

10/? 1]/7 
2 ' C  1 - 2  
g - S  2 · 0 

1- 2 3 '8 

2'" Z - 2  
J:,tus::tc::: 1:::::=== 5 - 6  4" 0 

-_. 

- -

0 - 4  l - 9 
---'"'----

- ---

1 * 9  2 ·7 
1--- -.. � ...... 

- -

5 - 0  3 - 5  
1--- -

-- -

I==�- .- _��:t 

2 ' 0  3 · 0  
3 - 2  2 - 9  
1 - 0 a- l. 
2 ' �  ." - a •• 

=: :::::; :=.  ::.:111 '� =::'::::: :'. = 

12/7 -
,- - 4  '-' . 

" . •  
2 - 1  
1 - 9  

�:o:::=:;:= 6 · 0  
-

I-g 1-- '_--• 
. 

-

� - 6  
-

-

5 '7 1-----
-

Jr�:::��� 
1 · " 
1·8 
7 - 9  
a - 2  

f3lt;;:z::r::: 



Group COW IAv .. 
IfO ,  ' Rame _  !Live "'1_ 

iii t •. ftIl [m104 lb ) 29/6 20/6 

I YU r.ena 7M Ba)' 23 " 5  20 - 6  
II Yusch a 672 Ha7 28 - 0  IS 0 5 

,. 
I I I  V1cq � aa, 16 - 0  17 " 0  

IV TOF 800 HaJ" 15 - 0  14' 5  
:===:a:c ==1::'=::=: ==-=- =r:=� r:;�= �=:;9=�: I Kat1(.; 788 Ha7 1.6 " 0  - 0  

- --

81�ge 28 - 0  50 - 0  
II Yutan 903 Hay 17 - 5  12 o () 

-... ----
S ila ge  28 ' 0  27 " 0  

I I I  a.UT 885 
lIu,. l.3 ' o  12 ' 0  �-... . -
Silage 30 - 0  SO o O  
fi�y l�� "O 12 - 0  IV Bilrbel 730 �--.- -

s.ilage 30 ° 0  .:;0- 0  a::=:=:: :::::;::::cn .: = ::.:  ::===== :::.c: ..:: IIR: ==*;;:::� 
I Add)' 743 3i lage 915 ' 0  81 - 0  

I I  Art 865 S1lage »6< 5 . lD)"O 
I II '!b u tts 847 S ilage 92 - 0  64- 0 

IV Pl'! ..... '1'78 81la ge  80 ' 0  a9 " 0  
. ===:.== I===�==== ::::== I:::::: ::::;a ::== �==:::.= = ::c ::::= : 

1/7 

17 - 5  
25 - 0  

16 - 5  
13 5 

.Z'! .. ::u:� 11 ' 0  
30- 0 
18 - 0  --
29 ' 0  
14 - 3  - .-� 30 - 0  
11 ' 5  
,,0- 0  

= ;:;;.t:�:;.:.= !;; 

82 - 0  

99- 0  
6fi ' 1  
�l .. ti 

2/7 

.- 0 
27 - 0 

17 · 5  
13 - 5  

It:;:&,: �;c := 14 · 5  
30 - 0  
14 - 5  
3O . n . '-' 

�...:Q.. 
�iO ' O  
11 -5 
-

30· 0  b::�::=:::� 
60 " 0  

lCO O  

56 - 0  
eo - o  

�/7 

SO - 6  
25 - 5  
18 ' 0  
16 0 5 

.;:US:::::::1Il 
11 ' 6  
30· 0  
12 · 5  
3 0 ° 0 

i) - u  
____ ;..,J 

JO - O  
10" 6 
30- 0  

:::-:-::z :;:11 

36- 0 

64- 5 

45 - 5 
45 ° 5  

n .A T E 

IJ/? fi/7 6/7 

SO· O  gO ' O  21 ' 0  
21 '· 0  24" 5 21 ' 5  
16-0 IS · 6  IV- 5 
14 ' 0  14 - 6  18 ' 0  

.,...& .. . � 1It�1iI' :::: = C: :::':::".: C ·· 
S *O  - 10- 5  12 ' �  

_ ..... �-
30 - 0  30- 0  30 - 0 
11 - 0  14" 5 16 - 0  

- --.----
30 - 0  30 - 0  �50 ' O  

7 0 -:; ll ' 5  11 - 0  � .......... .. �m ' o  30 - 0  30- 0  
B ' O () . c= .... 11 ' 0  

30- 0 10 - 0  30 - 0  
11: __ -=:11 ",.:::c-.::::.: p. :-: :": ::: = =  

28 - 0  44 - 0  39 - 0  

61 -0 68 - 0  79 - 5  
24- 0 a2 ' 0  30 - 0  

4rO .  , ..... ,/ 38 - 5  �l o O  
===== : ��:::::.=!'..= :::; '.,= ::...�= ;o;:._: Ia== , :: . === "" 

(14 da" : 29/6/48-12/7/48) 

, 
7/7 8/7 9/7 0/"1 �l/'7 

- -

22 ° 5  19 - 6  24' 5 ;�o · o  � ·O 
26 - 0  20 ' 0  ��?6 · 5 :'·. 2 ' 0  �·O 
17 ' 0  11 " 3  13 - 5  20 " 5  1.9" 0  

16 - 0  16 ' 5  15 ° 5  17 0 0  :1.3 -0 
�===:;: 1= :.� :a:,,::�a: =ti�5� �:t::--.. . � ---,........ 

11 - 0  6 " 5  8':0 u", b-
�- ---- - --

30 - 0  30 - 0  30 · 0  30· 0  30 - 0 
�L6 " O  �.:.�L 14 � 5  1", ° 0  �..:.o 

...... --- 1---_ ... "" - . _- -... . _ ... 
30-0 30·0 50 ' 0  30 - 0  �O· O  
11 ' 0  11 -0 11 - 0  rt · o  11 - 5 

. . '- -.. ,......--
30 ' 0  -, ';0 - 0 , :;0 ' 0  au - ;) �O - C) 

9-0 g · o  10 ' 0  s ·o 9 - 0  
- --1-- ----i----

30 - 0  29' 0  &0 - 0 t.iO · O  a>-o 
::=:::-::::: ;-:  :::=== : Fr.;; .::;;;; ;:: �,,-:= :::::: . - ,. . _ ,.., . -- . -� - - -

40-0 40 - 5 36 - 0  30 - 0  37 - 0  

'18 ' 0  00 - 0  85 ' 0 85 " 0  02 - 5 

3& - 0  31 " 0  li- 5  l:lr� • E 54 - 0  
48 ° 0  51 · 0  70 ' 0  52 " 5  57 ' 5  
=== ;: bII: .== =:= iIC::=:::.= :; b:.===� *==== 

I I 

AY. ddr'  
oonSllJlp-
t 1 0n Of 

4 da,a 
IBn '£ each 

l OW. 
'J: " 0 21 ° 1  

",7 - 6 23 - "  

La"O 17 " 5  
6 "0  15 ' S  

"� �.e :::::====�::-:t ::: 
s-a lo" a  

;;0- .. - - -

30*0 
W*O 14* 5  - . _.--

� .. O m� ' 6  
�1 - f§ 11 * "  ,..-� ----�O ·O 30- 0  

0 - 0  
9 · rt 

1. ___ �---. .......... � · O !:te==:::: ;so "  0 F r:::.: ;.;:=-
�2 · 5  4g -7 

�2 -0  33 -8 

wr'o 45 - 4-

�5 " 1 61 " 3  

• -

�v. DallJ' 
I:t 00 sump-
�lon of �4 daIS 
bf 4 0018 

19 " "  

====-==== 

tt::.Y 11 .  

&ILAU ate ! 

=====-::-: :"== 

eo'o 

I 
! 

: i  

1 

1=====Ia===-==== :::. ::c, ::: :' . .  : : . " . :  .. . = ::: J . .. , 



".'W' m, 

(troup cow AY, RatlOD D A T .  
No. Name . L1 •• 

ft .... �9/6 0/6 VI 8/7 3/,1 4/7 6/'f JW.IAII 

I 'hpea 'it Bay eo'a 1'1- 7  11-' lI-e 17 '" 1" " 17 '4 
II yu.,ba .8 ., U' l 18-0 El' l  as- IS 19* 1 18" 21-' 

III Vlok7 901 Ha7 �4t'3 11 ' 8  w·o , 1.' 0 11' 8  la- '  ' 18' 6 
1'1 '1'07 800 Hal' lI-. 11 " . l1- e  U'I 11-4- lS -! 11-' 

=-. :_-, -:::� .... =at:: •• �=---- =--
Hal' ,e-, e ' .  " 6  12' 1 20'-, " 1  ,-. 1 KaUe 781 81la81 1'8 r6-" D'e D' S 0'4- 011 6 0';) 
1fU_ �·O 1O.� .].1'7 11' 1 U'l 9'. �Ut·fJ 11 lUteD SOl -. 
811age a-, .· 8 6'4 e - g  , . •  S'. S ' 3  

III sal17 881 Hay !tJ.l·.8 LlO-�O lS-S lO-A. .8:1, "-1 10·1 
Sila •. .· s ..,.'1 6· '  e ' 2  & - 4  0 - 6  5 · 3 

IV JIaItbea 710 au lQ·O 10·5 9"� 8· ' 9·e 7 · '  s·o 
---a. ___ �=----=-=IHUI. �i!J:'l: �:z. �;J.: I·�. 6·. 5·8 �1t3 

1 � , .. sUa. �·9 18-3 1& . '  u·a 8' 6 e - ,  7 ·" 
I I  All' au sua .. �.·9 18 - 5  18- C � .. 1'1 " a  11- 5  18 - 1  12 - 1  

I II Tn etta �7 811age U·4, .'., 19 - '  9" e s- e 6 - 1'  5 ' 8  
... IV � 7'11 ' Silage 11 - 2  13 ' e  1"- 1  u - e  8 - a  s · &  8 · 9  
1I._a:: ==--�=--= - ===a:=t1I:_ •• ,,_ .'==-=- II: 

� 
, . 

�-o 

18· e 
16·" 

>.a'" 
eo=-:· 

'I� •• 
6 ' 3  

18·; 
8· a 
.1J�_I. �-6 · � 
" e  
6·3 
8'7 

11- 9 

6" 1 
8- 6 -=* 

y/f 

19' 1  
11-1 

18 - 1 

11- 8 
I'" 
I)'a 

11' 6  
5 "  

-i.:§� 5 · 3  
0·. 
� · 3  
.· e 

1I · e  
6-1 

8 * 2  �=-

�'" 8/'"1 10/'1 �1/7 

&- 9 � .• 1'1'5  �1'8 

�'O .'4. 19' 0 .-, 

�'9 '-1'8 17' 8  �'1 
,�·2 '- 8 14-" 1.1'4 

",.ca e::;;.: =:  
.,· t '-8 "'a .-, 
D ' B  " 'I 0'" 0'7 
a'e S ' 3  ,lS· " ' lI" 
5-8 8-' & -4 1S''7 
�.'l. , ,-.. u-a LO·O 
I - a  Js·a {5-. 8-'1 
" 9  Ll!1 v-e .'. 
�6·0 5· 3 5·. 15 "" ==== 
8" a " - 4  5-8 '-9 

�414 �· l 14-8 11>6 · 0  

6-4 "- 1 ,, ·0 II-o· e 

o 4 

�" 

tI-" 

.- , 
"a'a 

LI-' 

,,-& 
6'0 

1.8-9 
0-0 

LO·,l ... 
e-o 
e· l 
.�:.Q= 
a " 8  

L6· 4 

e - l  

�.ddlJ' 

f101) ot 

� =  
,... 

18'0 

so- s 

14" 

11· ... 

9�1=c=.= 6-1 ., 4'. 

:l�" �7'5  6 ' 9  
LlO·.tl �·3 fj.� 

�Lt:: �A;: 
a - ,  

14 - 6  

8· 0 

�v. ""'· 
�� �lm or 

��. �on. 

l&aoe 

F--=ca1 
1 
i • t 

I 
; , 

13 " I I I I I I 

t 
10- S  t 

f 
j, I 
I 

9- 6 �,& 11 -2 �-9 ' �O· 8 10·8  ..l � .I:-=Dca !:t:t:::.; :::-: eocllil �.:'.!4 =:cr:":Ol:::=-=-=,=cl=c=n::::Ii 



AMOUN'l' OJ! PEEDS L1b) OI"Fi'!RlID DAlLY l' e;. HDIV I DUAL  a O\J8 AT P'W01) Ill .. (14 Jays : 1�/7 /48-26/7/48 ) 

-

D A 'i1 1& ... 

Group COIf Rat i on 
No . Name . 13/'1 14/7 15/7 16/7 17/'7 18/'1 h/7 20/'1 21/7 22/7 23/7 24/7 25/7 26/7 _ 

. _-- _ .  -

I Kat.ie Hay 23 - 5  20- 0  20 · 0 20 · 0  20 - 6  23· 0  22 · 0  20 ·5 �-;2- 5 21· 5  2a· O 24 · 0  :G2 0 26 - 5  

1 1  Yu tan lIay 24 · 5  22 ·0 24-5 25" 0 24;·0 83 ·0 24-0 24· 5  21 · 0  95 · 0  2 5 · 0  25 · 0  25-6 27 - 0  

I I I  Ynette Hay 23 · 5  20 · 0  21- 5  19 - 0  20 · 0  21 ' 0  94·0 21 ·0 21' 0 Sl- 0  20 · 0  00 - 0  22 - 0  22 · 5  

IV Fr1voloull Hay 23 · 0 19 - 0 20- 5 1.·0 20 · 5  l.9· 0 80· 0  19' 5 20- 5 19 ' 5  19- 5  20" 0  . 20·8 SS-o 
=-=-=: ::c:=c;: __ .. - = == ==  !=-=S=J =-=- 1nK __ =-ia==-==a:: 1===-=. pc=-=: ,*=a::m: �====-P=a=-- Iit=&-ti=-=r: 

I Add;V �l.._ .. 17 - 5  15 · 0  15 '" 5  15 · 5  15 '" 0  15 · 0 · 14· 0  17 · 0  16 ·0 1.4- 0  15 · 5  16 · 0  16· 5 18·0 
"""- - - .... ---�---f----�---- - - �. - -. ---

Sll age 30 ' 0 30 · 0  80 ' 0  30 · 0  30 - 0  &O � O  30- 0  30 ' 0  50 · 0  ae· o 30 ' 0  30° 0  30 ° ,  .10· 0 
II Ar t .J!!l_ 1� · 5 17 · 0 16' 0 16 · 0  18 - 0  15 · 0  US - o  15 -5 1.6 · 0  1£)-5 16 · S 17 ' 0  16 ' 5  16 "5 

-- - -� - --

S llage 30 ' 0 30 ' 0 so· a 30 - 0  30 ' 0  30 · 0  30· 0  30' 0 30 ' 0  30 - 0 · �o-o 30 · 0  30· 0  30-0 

III V1flk7 >-L_ 16 ' 0  la ' o  16 - 0  lSJ O 18 - 0  �7 · 0  18 ° 0 15 - 5 15 " 5  10 - 0  18 - 0  15-0 17 · 5 17 - (5  
-- - - -- - ----

S1la ge 30 - 0  30- 0  50' 0 �o· o �o ' o  30' 0 30' 0 30 · 0  �o· o ;:;0 ' 0  30 ' 0  30 ' 0  . 30 - 0 · 30· 0 
Iiax L; ' O  14/0 rE· ' 0 To· 0 l4·0 ].5-' 0 IV T oy -

.1-' eQ.  ':{:: 13 ' 5  1.4·J� 13' 0  15 ' 0  �4--(j T4-0 !-14-5 
Silage ao - o  30· 0  30° 0 30' 0  30 ' 0  30- 0  50 ' 0  30 ' 0  30- 0  30 ' 0  30 � O  30 · 0  50 - 0  30 - 0  

11::::=:::= =-==:;=:::::c:r;;l:I ::= = = :::. = � =  �=== = =-===11 "·.=:::0;,-:.::1 ==-=== �::=::;:= :::= FC=" ::;C 11::,. -'"== ... p:::: =: ; ·c �=,,-;;== p:-=== .=:-:=== !=c ::::: �:- =:== = : .. === =.===== 

I lUpena Silage 83 ° 5 78 ° 0  80 ' 0  04' 0 92 ' 0  88 · 5  6Lk ' O  7f - O  ao · o  72 ' 5  66 · 5  a7 ' O  87 ' 0  8g · o  
-

II Yuscha S ila ge 104'0 97 - 0  ::07 ' 0 106' 0 m· o 9fS - 0  :J.04O no' o  93 - 5  80 ' 0  92 - [- 11205 lm ' O 99 ' 0  

III �alll' Silage 86 ' u  84-5 ,  7& ' 0  80 · 0  88 - 0  ag · o  00 · 0  81 ° 5  al ' O  78 - 0  79 - 0  82 ' 0 ]00 1) 97 ' 0  
IV Barbara , 8 1 18 8'  80 ' 0  75 ' ()T � ' rI  81 ' 0  82 - 0  81 ' 0  :5:0 73 · 5  7�:O L��:O 69 · 0  65 · � !�:� �3:0 _ _  _=-==1:= :::a::c:===-== ========-=C::::- I: := =-=== =======e= _ ==== =::r=-= 1::.....=_==:::=::: If:::::::"'_ = _ _ _  = ===_..:= ==-=, - -� - =-- =--=--

u 
o 



I. 

D A '1' B F�Ej)S santpla 1aj7 14/'7 HI' 161' 17/7 18/1 191" 20/'1' 
A 88 - 4  84' 5 85 ' & M ' O  89'-0 se'" 88" 5  86"'0 

JIAT B 81-8 86 · 0 81 " 0  01 - 0  fYl o O  88' 5 8e· o  86 ' 0  

A.erage 86 · 0  134· 0 ""-3 SS' 5 87 " 0  84"5 86 - 3  .-0 
I::::r:::::-== ====: = ::: _ _  "'::IMII � ==-1=-=== .• := = .  �:s:=. Iar==::c F=-==- --a 

A 21 " 2 lS' ·1 20 ' 0  22 ' 4  22 " 0  23 ' 4  24*8 24- 0  
SILAOB JS 21-8 18 ' 4  20-6 21· 6  22 - 8  23 - 2  24- 0 23 - 2  

Average 21 " 0  18 ' 4  20 · 3  22 · 0  22 - 4- 21 ' 3 249 4 23 - 6  .: .====:====�=Z=.::--#===-=-=:==�Ca8llnl::a It:_:.:;::.:.. ::. ::: :::; � =� :.:: a-===::: a _==== 

2l./'1 

84"0 

84." 8  

84. · 4  
1:% . :::; .,, ; �  

23 - 6  

25 · 4  

� " f'  
j::a:=�=� 

(14 <i.,.t 11/7/ ... -"/48) 

22/7 sal'! 24/7 Sf'J/7 96/7 Avera ge tor 
Peri od III . 

0 

re4·0 87 " 0  95 " 5  85-0 sa-·. 85 -" 
84" 5  86- 5  84r-'O 84-5 84-6 85·1 

84'3 8S-S  84- 0 84'8 aa - o  85 -5  
===:z ===== F=:: : �=:::: :::=:z::. ====== f===:===.c.::=a==-
22* 8  21 " 0  20· 2 15 ' 0  17 · 0  21 ·" 
21 - 6  .-5 19-6 17·0 1'7- 6  21-. 

23 ' 2  23·8 19 ° 9  16 *6 17 - 3  21 -" 
=====:::cc:=::a:: ==:::= J:�=-:_=-=-.=--==-=a:=-=-

c::: 
l-



Group Cow 
No_ Bame Rat1QD . 13/7 14/7 lA/7 16/7 17/7 

1 btl. Bay 11" 0  1.5- 0 4- 6 "'· 0 6 " 0  
I I  TUten Ba7 3 - 0  a - o  0 - 5  a-e 2 - 5 

III Ynett. Hay 6* 5 4- 5 0- 5  1"0 4-0 

IV . - Hay 6 · 5 4*5 4- 0 3 * 5  5 ·0 6-' • •  
::c=::.v= z::--=- :a:�:= !=t==== rz,::= � 

... �- 2 - ;.\ 6 - 0  4- 0 3 ° 0  a � 6  I Ad4l' '- - , 

SUage 22 - 0  ' .. "i- O - - -

II APt. I-�--- 5 - 6  
........ -- ......... 

5 * 0  -.... 15 g- 5 5 iO  
Silage 10·0 "-0 - - -

- 3 * ';  4- 5 .-0 2 - 5  6· 0 I I I  Vlck7 1--- -
Silage - - 1-0 --' -

IV Toy Hay 4 - 0 5 -0 6 - 5  4- 5  4- 5 
- - . .  ...-

S1la ge -- - - - - -
====== ==:::.==== ::=--� ... - == .==-, -- --:: :: =  

1 YUpena sUa ge 16- 5 16- 0 0 - 0  3 - 0 �4· 0 

II Y"...i8cha Sila ge 1 6 - 5  26- 0  21 - 0 · :1eIlM..aA 25 - 0  
III  3&111' Sila ge 8 - 5 10 · �  5* 5 13-5 0 - 5  

IV Barba-� Sila ge 9 - 5  15 " 5  10 - 0  1'; - 0  .16 -0 1I===::&::a:=::r:::=== �=::;::====-=.==;;,-=:a �====::: • .:..=:::: ::-�I:===:;::.!:: ::.==2::: 

D A ! B 
IS/,! 1917 

a - o  6 - 5  
2 - 5  9* 0 
3 - 0  � · O  
3 * 5  '- 0 

- .:=  
3-0 S · O  

- -

2 - 0 !:S 
- -

3 -0 � ·O 
-_ ..... 

- --

0 * 5  5 -S 
- 2 - 0  

� �-==! 
29- 0  6*0 

94- 0 16* 0  
26- 0  16- 5  

34* 5 14- 0  
- =--

20/7 �l/7 22/7 g3j7 
"·0 .· 0 2-0 S o O  

1 - 0  3 *0 4-"0 . �  2 .-
<.1 

2 - 5  a-a 2-0 2 " 0  
2" 5 S - 5 1" 0 6 ° 5 

=:=.. ,....... -=� 

2 - 0  6 - 0  -l · � 3 -<J 
._ - -� I""" - -�" 

1 - 0 2 · 0  -- - -

1.:� . · 5  "-0 ,  ee L 
--- - -- _ .  --- -

, 3 · 5  :S - 6  a " £  8 " 5  
. - -

- - - -

6" S , 5 - 0  "- 5 9- 0 
- .  �---.. I- ---

- -- -- --

�: �===== 1=:=-=:_ �.ZII=_Z::_ 
1$ - 0  19- 0  5 - 0  tj - O 
25 - 0  36- 0 lS- 0  24 - 0 

7 · 0 15 r' - 0  8-- 0 14- 0  
20 · 0  28 - 0  18 - 0  21- 0  

. ... --

24/7 
8 - E-

5 0 S 
2 · 5  

" 

1- 0 F==== ... · 

3 - 5  
---

4 · 0  
�-

--

4-0 
--_. 

2 ' u  
�----

- -

.-- . == 

5 - '"' . " 

10 " 6  
8 - 0  

13 ·0 

2b/? 
7 - 0  

5 * 5  
1 "0  

0· 0 
t:;r-=::-.. 4 - 0 

---

2 - 0 
- - -

1· 6 
.... _-

- -

2 - 0  
�--

-

;:====: 
8 " 0  

4 ° 0  

3- 0:: . ... 

10 · 0  

26/7 

5 · �  
1-8 
1*6 

1-0 
..-=_--.-.M-1 " 0  

--

s-, 
-

3- & 
...... 

-

3 - 0  
-

--

=:=;c: 
18-0 

1"· 0  
14- 0  
33-0 

!Ir:=:::::.aJ:�==-=b==e_=_=li\I:::!:::::::-:-=-==-:::-::-=::c::==e-



UBI.!,W-

Ration Retu •• d Reruae D A T E 
Oow by Sample. 

11/7 14/7 11/7 R.oe�Ted Ow ... 16/7 1717 18/7 
Kat1e Ha7 81 - 0  81 ' 5  H5 - 0  8l "e sa - 15  81' 5  

HAY lUte RaJ" 84' 0  11 " 5  85 ' 0  80 - 0  83 8 31 - 8  
tn etta Hay 80' 0  79' 0  80' 0 7'/ ' 0  77 '0  9 ' 5  
Fr1'Yalrus Hay 79" 77 · �  80·0 79' 0  7S ' 15  80' 0  

�::a=_=.=Da:1 =-=-c __ =t:: 1=-=_ .. -- ==1::::1:'" ==ac::tI::Ii .=-=-= �=-•• = Ia= =callU: 

Add,. He7 83 " 5  0-0 85 ' 0  81 ' 0  BI 'O 82 - 0  .... -_. 

HAY S 118J�� 22 - 41  19· 6 -- -- - - ---

,,'U't Hal' 83· 5  80 ' 0  85'0 80- S  85 ' 0  81'S AND Sllage 21 - 9  19 - 6 -- - -- --

SlLAGI Hay 79 ' 7  7S ·0  79 - 0  77 ' 0  60 · 0  79- 0 Vioky -_ ... 1---- -

Slla ge  - - 19 " 8  - --- ---

T oy I--!.I!l _ ___ 79 ' 7  1---- 76 ' 0  I-- 82 - 0  75 -0 7S ' 0  79'" 5  -- ---

Silage - - - - - - - - _ ... - --- ---

::=====:111:= ========== �====:: 1= =::::r::; == --= =  1==--=== F=====JI �==== 1====== 
Yupona S1la ge 22 · 4  19 ' 6  23 - 2  ::: 3 - 2  21'" 2  24 - 0  
Yu scha Silage 22- 0  19' 6 21 ' C,  23- 2  21 - 6  00 - 0  SILAG}: de ll), S ila ge 20 ' S  20 ' 0  19 · 6  21 - 4  20 ' "  22 ' 0  

Barbara �)lla ge 20 - 2  2O · S  20 - 0  21 ' S  21- S 22 - 8  

19/7 20/7 21/7 
80'0 13· 0  80'0 
84· 0  83 ' 0  84' 0 

83 - 0  
�? '(�-:' . 5 76 '0 

8 1 ' 3 71' - 5  79- 0  
1= == =a:c �C=CCZl �=IC==:::1 

84' 0 83 'Q sa'o -
--- 25 ' S  24 ' 2  
83 · 5  83' 0 9 2 ' 0  

- - - - - - -- -

80 - 0  '19- 0 80· 0  
-,- --

--- - - - --

81 · 0  7e - O  75· 0 ... ------- 1------1----.;,. 
23 ' 8  - -- -

1=====-= �==:=s 1====== 
23 ·0  26 - 0  24-4 
22 ° 8  25 - 2  24· 0 
23 ' 0  24 - 0  24 - 0  
22 ' 8  24 " 0  22 ' 8  

22/7 23/7 
0:3 " 0  90' 0 
82 ' 0  ;':;1 ' 2  

? G ' O  76 - 0  
'19 · 0  7S · 0 

�::;==::: �===== 
80 ' 0  83 ' 0  -�---.. 

- --
84' 0  
---

- - -

?6 - 0  
1-- -

--

73 · 0  J-..;.- -
---

I:e====� 
24 ' 4  
24 ' 0  
83 · 2  
22 · 4 

-

829 5 �---
- - -

'78 · 0  
�---

-

7f - e  ---..:;... 
_ ..... -

�===:== 
23 ' 6  
22 · 8  
21 · 5 
20· ... .., 
� '-O J 

24/7 95/7 261'7 
78 -0 ",,- a  a. - &  
sa · o  84' 0  81 ' 7  

- . -

'? 2 · 5  80 0 77 ' 0  

tl�� ·  L� 80 ' 0  76"0 
�===.= ===== :====.=== 

78 ' 5  ,,'0 81 '7  ...... _--..-
�-..... -

-- -- ---

60'0 el' 5  ao· O  
t--- --

--- - -- ---

74' 0 00 ' 0  '.· 0  
t-----...... -_. �....---..--. .. 

-- --- -

71- 0 80 ' 0  78 - 0 
_ ._-- .:;,..., �----- - ---------

- -- - ---

F::==:::' F===== �==::;::=== 
16' 4 16- 4  18 ' 4  

18 · 0  17 '" 2  11/ '" 6  
17 " 4  16' 4  17 -8 
16 · 0  16' S  18 '0 

�==--===:.========�===c:==i=:===::Z:= C=== lII �===== = :==.== �= . : ::: :1 1====-= �:..- =:=== �:--- --.� ' -- - - �=='='=:-1= = � =:: �::::""=';;: 1-==== F:=====J::======== 
r� . B .  i.iO:1 .�U l""1 �.JS t o  Y ·;C;(]  '!,l{} r c  t(] (:" UV(�rtl ; }:; o�f �.·: I-r:"l !tl t t; �! l?  \�'.tcce ·tt.� f;en (}c tOl�· ·} 'i. ' ) " ";.J f·r.; �. ::fL�· . ::;l� 

n o ·, ;:-; '  1 " 0  f'u se(I f'c u l f5 . 



-
Group Cow .Rat1on 
Bo _ Name_ 

I xat1e Bay 
II TUten Bay 

111 Yne tt. ' Ba7 
IV Frivolous Hay 

- '=-=-- =-=-11 

I A4d7 BeJ' -

stlage 
II Art HaL_ Silage 

I I I  Vlok7 ' �  
Silage 

IY T07 Bq -

Silage 
I 1'upena Silage 

II 1"uscha SUsge 

III 8.11� Sllage 
IT Barbara Silage 

.==-_ r::.::c 

13/7 ' 14/'7 
9 - 1  4� 1 
2 " 9 2 · 5 

a - s a-6 
5 * 2 3 - 5  

1-=1::'::-= �_=a:: 
2-1 2-9 
. - 9  2-" 
'4--6. . -0 
2 - 1  0- 8 
s·. ' ,-",';-" 
-- -

2-0 ·3-·�' 
-- -

3 - "  a - l  
3- 6  1 - 1  

1-8 2 - 1  

1- 9  ' - 4  

D A T E  
).1;/7 len 1'1/7 

3 - 8  3 · 1"7 S - O  
O .. � 2 · 8 ' 2 - 1  
0"4 0"8 2- 9 , 
a - a  2 " 8  a · 9  

iI:=c:. -=--1-- ' 1 - 8  2·8 7- 1 
- - --

-!.:Q- �· o "- 3 -

- - -

• o�§ ].a9 �"'8 -

o-a - -

4--S " �"'4 a "'5 

- - -

1·. 0·7 a - o  
"� 6 ."' S 0-4 
1- 1 2-9  ,1 -"  

g- O S - .  a - "  

18/7 
,, - 1:;, � ... 

2 ' 1  
2-4  

2 · 8  
�.= 

2 · 15  
-

y.§ 
-

2- 4 
-

6· S 
-

-

7 - 0 
.-8 
6 -7 

" · 9 
=-=-= ==-=rw:::==-= •• a=-=-= l:=-::.8,::lI s:c::::= 

19/7 20/7 

4 - 4 s - a  
7 *6 0"'8 

4·8 1-9  
2 · 4  1-9 

-==-= �lIUIUdll� 
4-2 1- 7 
- 0-3 
,·s .!.:.? 
-- -

.!·O Zo S 

-- -

."'5 4-9 ' 
0- 6 -

1"'4 3-4 
3-7 6-a 
I - g  1 -" 

a - s  4"' 8 
1I::::a:ic:: �:::c =-= 

21./'1 22/7:' 

2 - "  1- 7 
2 · 5 a · $  
1 - 9  1.· 0  
2 ·0 0·. 

.... =-
.- 1 loa 
0-6 -

.g.·9 • •  4, .:.-

- - , ' 

�·8 _�"--'I --- -

a-8 3-1 
- -

""'S 1-2 

8 - 6  a - 1  

1 - 7  1 - 9 

e · "  4aO 

- .• / � .... 
. � .. " 

. -.� - ... . � .  .. ' 

sa/7 e4I7 2&/7 < 

6 - 4  6 - 6  5 ° 6  

2 · 0  4-5 4· 6  
1 " 5  1 - a  0 - 8  
5"'1 0·7 eo" 

=--=-: �=-::=a: 2 - 4  S *8 $"'S 

- -- -

.-5 �- S-2 1 - '  
- - -

f-�-§-_&:� �-!:!... 
- - --

S"'8 1-8 :I-6 
- - -

1 - 2  0-8 1-' 

5-5 1 - 9  0-" 
a - o  1-4 0- 6 
4"'4 2 -1 1-7 

...... " 

,86/7 , " 

40 6 
l- S 
l· S 
g-2  

Inll'::=-

0-8 
-

S - 8  --
-

�.-.' . .. 
-

a-a 
- ' 

a-a --

2-5 

2 - 5  
5 · �  

it=-::::==: ====-'=-::::1 =w::== ba=-=-=-SlZ::::C =-=---= 



CbtoaJl co. AY.L1y« 
_D A � E 110. W_ .t� ror Ratt -

Per 104 11/'1 14/7 15/7 16/7 17/7 18/'7 

I Kat1e '788 HQ". 12- 0  U ·O · If)e6 . .  1& - 6 1"-' ao-o 
II ntt.. 928 Hay 20-0 19-0 M-O 21- 5 21.-8 .,.5 

III TDetta 81'1 Ha7 1'1-0 lI-ti 21-0 18-0 H+a 18 - 0  

IV 
::iWi" 'fa RaJ" 1CS" 5  14· 5  le· o  16-- 6  . 11 - &  15 - 5  

-=:==-1::-___ == === =a. _ _  -""""" - -

I Add3 ". lIiI:1' 16 *0 11*. 11-0 . 12·0 &-6 18-0 
Silage 8 - 0  1.6 - 6  30-0 30 - 0  30-0 30-0 

II � au Bay 14- 0  12 *0 D-e -U·5 13�O u·o 
S1lagw 20-0 26- 0 "" 0 10- 0 30 - 0  30- 0  

I II Vlo1q 918 Ba:l' a-s la - Ii  n-e �- 5, 12-0 14,·0 • ---

sUage 30 · 0  80- 0 28 " 5  30·0 10- 0 80-0 
IV '107 811 Ha,y 10 - 5  9 - 0 9 · 5  10-v g - 5  6-5 

811a� 30 - 0  ao- o 30-0 SO-O 30-0 30*0 .;-==== II::D':: = - . .... .......: 

.-L I Yupeoa '1'98 sUage 66 - 15  02-0 7"·0 81-0 '78 *0 58 :- 5  

I I  Yuacba 865 S Uage 87 ·5 71-0 86-0 88 * 0  "5 - 0  71-0 
III Sa� 9U SUage 7S - 0  7.,· 0 87 - 5  72 - 5  79- � a-o 

IV - -"- 716 sUage 70 -5 58 * a  77-0 68 -0 66 - 0  "'-I 
-- -_ _  ---= z:c a=-=== :==::z::::!aa __ =======-z: ==--=-_==== _=c-= 

19/'1 

16- '  
1S '0 
19-0 

17·0 

9*. -
30 - 0  

:W-5 
ao- o 

. 13 - 0  
80-0 

8-5 

28 -0 
1:'_== 
78 -0 

88 -0 
61 - 5  

61 -0 
III'==;! 

A'Y .... 

. 20/'7 81/'7 22/7 23/'l 24/'1 �/7 �6/'7 �lon or 
l4 dQa 
ar eaoh 
ew_ 

16 -' 19- &  19-. 15-0 16-5 tu-o �1·0 1&. '  
2a- 6  81''' 15 21-0 22 - 5  1.9·8 "·0 .. - ,  21 -1 

lB - �  18 - 5  19-0 18 - 0  1'1 -' �l·O �-O 18·fS 
17 ·0 u - o  18 -5 18-0 19 -0 so-o �.·o 18- 6  
c:u - === 

It;-Q u·o 13-0 12efi ' 12·0 u-& 1V-o 12-2 
99-0 as-o 30- 0 50-0 80·0 fio-o ao-o 27 ·3 
J.S .() 12·5 12-5 u-o 13 -0 � .. '- 1,-0 .,. -

30 - 0  �· o 30-0 30· 0  30 -0 �· o 30-0 29-0 
12 * 0  ].2 - 0  12·� 10* 0 �·o �6-0 1"-0 ».�(J 
30- 0 30 - 0  30-0 10- 0 30 " 0  &)- 0  ao- o  30-0 

' - 0  9- 0 8 · �  5 - 0  11 - 5  12 - 5  11- 6 9-1 
30-0 30 ' 0 30 .. 0 SO ' O  10" 0 30-0  �·O 30-0 

===::c - === ====== =�-- - . - == ....... 

69 - 0  00-15 67-5 (a - e>  82-0 �9-0 '11-' 60- 9 

85 - 0  5'7 * 5  67 -0 68 " 0  n · o  i ___ _ �5·0 81 - 0  � 
74- 5 6� - 8  70-0 65 - 0  74- 0  96-5 �-o 'Is- a  
53 -5 42 - 0  41) " 0  48 ' C  52 - 0  63 -0 .,-0 fiV * 2  

t:=====":' .. = � == _ _ _  =:::=:==_.-:.== �==:.=c:=. ___ -....:=--

A._det.,. 
.... p::. tioa or 
14 dQII 
of' .  
OOWII. 

18*8 

===::ca 

HAY J1  .. 

SILAGB 
29-0 

--

70-. 

====--_. 



TABLE m. (14 days : 13/,7 /46-26/7/48 ) 

Group Oow A .. . Live Ratloa D A T E Av.adl..7 Av.daU7 
No_ lIame tit_ 1'01 amsump- ooruaap-

Peri od. 13/7 14/7 15/'7 15/7 17/7 18ft 19/7 00/7 2�_/7 22/7 23/7 24/7 25/7 2G/7 t1ol] of t1m 01' 
14 dn-ya �4 da,.. 
ot tach ot 4 
oow- cows . 

I X. tie 7a� Hay 1 1 - 1  12- 9  13-1 lS - 5  12*0 1'7 -8 14\·6 14- 3  16 - e  1-6- 4  15 * 6  13 *7 IS- 1  17* 9  14* 4  
I I  . TUteD 988 Hay 1S· l  16-2 00 - 1  18*S 18 *8 17 - 9. 13- 1 20 ' 2  10 - 2  17-7 19 *7 16 ·7 17·0 21- a  18 - 2  lS *8 

I I I  Dle tta ., Ha7 lti-O lS - 4  17 *7 1.5 - 6  14- 9 lfSe S  16- 6 ' M· 2· 16 - 8  16 * 2  16 - 9 15-2  17 - 9  17* 9  10 - 0  I 

IV � 'fsa Hal' 14- 6 12 - 6  18- 7  13 -6  13* 9  13 * 6  1�-9 14- 9  15 - 3  15 - (5  U - 9  10 - 3  17 - 0  16- 5 14* 5 
:-' == :: - - ..... == Fi2:g �:--=== �;:�=== =.;::== == ==�: ==11 ----'----=-= �==-====-

Addy 74.9 BaV 12*9 g- a 9- 3 10*6  5* 9 10*5  8 * 3 9"4 10· 9 11 · 1  10 -. 10·8 14*5 -» 6 ��C.; I 1"'----- .... -
6·"!" �6":'"" -- -

S ila ge·  1 - 6  2 - 8  . - b  6 - 7  7 - 0  7 - 3  s - a  S - 6  7 - 0  7 · 1 0 -0 5 - 0  5 *S 1-8 ! 
II A!'t 861 �:r ._ 

1� ·? 10· 4  1.0 * 3  1.l.*8 11. - 4  11. -" 9* 1 13 - 0  10-6 10- 5 9-8 1l -' 2  112 ·4  ll o B  llel ll'i'. 3 
.' -. -- --

�Uag8 4 - 4,  4 - 7  6 ' 1  6 - 6  6* 7 7- 0 " ' 3  7 · 1 7 · �  7 - 0  7 - 1  G - O  5 - 0  6 - 2  6 · 2 1  16-6 
I I I  V1ekJ' 918 May U*O 11- 9  9-S 14-5 10· :)  1.2 - 3  li · "  ].0-5 10·3 ,10-8 �· 5 110·0 11.3"'6 l!2·0 iu'- 4 ;17 -8 -- - -.- ---

G11age 6· " 5-5 5*e 6-6 6a'7 7 -0  7*3  '7 * 1  7 " 1  7 * 0  7 - 1  6 - 0  5 - 0 5 - 2 S * 4 i  . ,  

IV 'fo,. 811 Hay 9 · 2  S - l  S - 2  9 - 6  8 - 7  6- 2 7 - 0  6 - " S - O  7 * 7 S - 2  10- 1 !Q°7 10- 0  8 - 4  h4-S r---- --- fo--- --1---- --- f..---- I �l:�� r. - u 5 -5 6 · 1  6 - 5 6 * 7  7 " 0  e - G  . 7 " 1  7 · 1  7 ' 0  7 · 1  6 - 0  5 - 0  5 - 2  6 · 4 1  ====== I:=:...�=== ====== =��:t 1==== F='----== F:====: :::::::-=::::: : e=::: F::::::':=F�:::�=== �=-::: _-i-:l �-====::= F==:::. ::!;", ---- - :::=::.=::s: =======::e: 
I Yupena 798 SUags 14 - 3  11 - 3  1,�-8  17 - 8  17 0 6  15 - 6  19 - 1  1:5 - 0  14-0 15 - 6  14 - 6  IG- 5  13 -1 12 - 2  14- 9  

II lUecha aG5 aUege la - a  12 *8' 17 - 2  19- 2  17 - 0  1.7 - �  21-7 IS *7 13 - 4  ].5 · 5  16 - 5  S'O * 6  17 - 0  �4- 6  1'7 -2 15 ·0 .-

I I I  S.117 913 Silage 16 * S  a- o a- a 16 " 0  .18 *0 15-0 15 - 6  17 - 5  15 *3  16·2 15 88 �4" 15-9 14· 3 10 * 6  

IV Ba:rt.N n& sUage 15*3 10-. 15 - 7  15 *0  15-0 11* 0  15 -1  12 * 6  10- 1  1.0*6 12 - 0  lJ,o ·s �83 8 - 5  12 -a 
-=======-=== =-========= ===-- ====�=.t:zs=a==r=:= ==---===-�====_;_=:===�-=-==·===:====�===== ===== ===a===- -._=---;,::-:::================== 



DAfrA 01 B9RI W];IO;Ht' CD} Of WI'UDJWf Q9W8 POI PERIOD 1. (14 .,.. , 15/6/48-28/6/48) 

I NI/I.7 
II Art 

I II ' . 8al:&, 
lY BUbua 

I 

II 

III 

Rat1CIID 
cc:. 

Recei"ed. 

81'1 

817 

IV Pr1YOlOWI rda .. � 781 

ell an · 

7B9 '1'1V 
==-====:c .. : .... __ =-= �c:r .... :::-=-l=-I�II:t== ... �.=-=-=-=.-Ir:====:_=_ I: 

I Katie Silage 7"9 ."" '87 ". 

In Vlclq S1la,ge 880 881 892 81M 

IV TON sUage 79$ I '181 7'18 '1M 
_=.-111 =_�-= C"'==--=== --= __ iClIi==_===-=�==":_=-=t=w--=:a:== =-=-:::a � 

t 
� 
• 



·W. t 

1 .... f:1 .. GNup Cow Ratlaa Date at Welgb.1Dg • . Wo. If ... CtOW wt •. hi!' 
ReeeiTed. 29/6/48 . 6/7/48 111/7/_ Period. 

1 Yupeaa Bay WI 80& an '798 

II TUBe" IIa7 861 882 8M 8'fB 
III ftcQ Sa7 89S 91'1 goa 906 

IV 'rGJ' B87 776 821 803 800 
-- ===-==- --=-=-= "*---=== ,-- =-==r AW'. 

I Katie !!!Z . � Silase 76'1 '1915 785 '1. 

II lUten liz: � 8'7. 919 gl.'7 SlOI 
SU_ 

I II MlJ7 -�- !  8. 889 89t 888 

t 
u:> .  

f _. 

IV Barba .... IfQ' -;u;;-� '116 '7" 72'f 'lao 
-=- ====- �=-- ==-=-=--=-!===== =-=-

I A4d7 sUege 7f1l '147 '73& 74S 
II Art S1lage 852 eM 857 865 

I I I  Ynette Silage 864 858 826 84.'1 

IV Fr1volous Silage 789 '1'15 7'10 '7?8 
- =_=-::c. -:=�==-=_===I==-====== t=r=====-�=m::: ___ 1-===-=·-== 



TAN anu· 

Group a_ Ratis A.,.. Live 
Bo,. .... e_ Da,t. or .... ItdDS. , wt. toz-

RecelYed. rsma Ift/'fl- , 'f!Irr7. Peltl04. 

I hUe lIa7 .,.. "IO 'iTt 781 
. II Y\1teD JlaJ' 91'1 taO - 918 

III 'lDetta Hal' .. Ma eM4t saY 
IV Prl yol.oua 11&7 '7'70 .,. ". '7U 

-- �- = :c::c ___ -=--= ==-

I A4Q sua_� 724 '7'- 9"7l. ". 
• 

II Art 
Hal' 

) SIIa .. > 86'7 au 871 86l. 

III Ylaq �-) 
Slb_> 901 918 989 918 

IT To, �-1 aoa 8()& 8B'1 811 
-==:a _  ---. -==-

I 1bpma Silage 811 '792 '192 ". 
II lUacba Silap 884 MI 867 ass 

tU Sal1F Silage 899 &" N4 9U 

IV BaPbua Silage 727 712 701 711 
==-=-=:IIi =====-==::c= :r====-== - ===== =- - ===� ==-=-u=c:= 



Rel.t1 .. HumlI1t,v 
(�) 

Raln1"all 
( inch •• ) 

Hou.l'8 or Sunshine 

15/6 

48-8 

16·0 

94-0 

0- 11. 

3 � 3  

16/6 17/6 

U·6 54- 0 ! 

U-S ! a1-0 

.·0 97" 0 

!'lao. RU 

6-4 6 - 9  

D A. T E  
18/6 19/5 00/6 

••• 01-0 1'l"0 
.-. 

36 - 1  45 "'6 49- 2  

66-0 84-0 w·o 

t llU j O- 01 0- 15  

O� 3 1-5 1"9 

(14 4Q'a: 11/6/48-28/6/48) 

21/6 22/6 

69- 0  18"2 

411 -0 43*0 
! 

8'1"0 i 78-0 

0 - 01  

1 -0 · . -

O·OlS 

.·9 

23/6 

61"1 

3& "8 

79- 0  

HU 

8·0 

24/6 2fi/6 20/6 

fig- .  OJ· S  .'·8 

4.Z-2 .-a ... ., 

sw - o  81"0 ".-0 

0 - 1 o-oa 0·01. 

4". 4-0 .-0 

2't/6 �/e Ayerage 

U-S �1·8 .·0 

"'- 0 U·. G. •• 

.,..0 � .. o M·. 

0·08 �·aa 
0 " 5  11U , 

S 
..., 
• 



DAILX ldftEOROLOGlCAH PIDIIB POI IIJgOR  II. 
- I �-

D A  T 1� 
lteme 29/6 30/6 l/'T . 8/7 1/7 4./7 5/7 8/7 7/7 8/7 9/7 10/7 11/'7 121'1 Average 

'laape"� 55 -7 '7-e �-o _ �-5 52 - 8  53-8 59-" 65 -S 15-0 5? J 66-0 5" ·0 56 - 5  56-I 16-0 
(de ..... F) Jllas.. 415 -8 40- 8 l4I-a �.,·o  M-a 36· 9  13-8 31· "  40- 6 .f.$- !  M- a 40 -8 l7 -a u-e .-a 

Relat, ... hs141tJ' 
(%) 82-·0 82- 0 .1-0  .-0 89-0 98-0 "'-0 82 - 0  .·0 �-O 9'1-0 SO-O 91-0 G-O 86·" 

Ra1D1"a-ll (1Dcb.ee) B'U lUl --- �-la 0 - 13  llU lill B11 O- la 0- 1 HU 0 -01 0· 1. .u 

Houre or SWlah1lle S·8 .,.- " la g a-o  0-1 S-6 "-9  8"9 a-3 0-9 2-1 ,,-cs .s-.,; S-g 

� l1tI& Ilbrht calm .... .lad , � calm. liStt .... � 1C ....... .... aa air --. alP air eat. • lit 11M-
---. , 

Prost (Deg. ) - - - - 3·0 2-5 4- 5 6-5 - - 4-S - 2 -8 SaO 
1r:nIt=-=-:Jn:&_===-===::- ==::::z:z:a:= -==== _-c: __ =_a:s:: : aur:=:=-= I:=-==-==== ====-=-- ==:=-===-- ========_===========c i 

, . 



TAI'·lI px;I. 

I tems 

1'.speNtuN U.x2D1DD 
)l1D1m8n 

(degree P)  
Relet1 •• Humidl t7 

(.) . 
.Ra 1n:ta 11 (inches) 
BOQl"8 o:t SuoahiDe 

Wlad 

Proet 

13/'1 

51-0 

35- 8  

72-0 
ftl. 
0 - 2  

paGe 
�I'.' 

1 -6 
_�_=.=IIfC8::==_==:QI ===-:::c = 

1"'" 

65 * 7  

4� · 2  

· "2-0 
0- 39 

0-' 

al1_ 
.. . -

-

= =-

lJ)/'f 16/7 1'7/'l . 

58-5 52*2 62-8 

40*6 13* 2  41* 6  

86*0 91- 0  76-0 

fiU 111 lfU 
6-. �· 8 5- 1 

111Jlt calm uaa· e aJlt 
- 4· 6 ---

-=-""-"--

(U da1B S lS/7/48-26/7/4IJ ) 

D A T E  Average �op 
1817 19/7 20/7 � �2/7 231'7 24/'7 Ba/7 aeft 

the P8�1od. 

49*5 54-7  5S- 1  eo- 3 �6 ' "6 - 61-0 �·O 55 *0 55 *1 
.-

412 * 8  4,*1 · 0  52- 0  49- 2 �a - 4,6-0 �1·6 46 -" 41.4 8 

7"- 0  8.·0 81-0 88*0 .-0 - 81-0 �·O .-0 82-0 
1f11 Bil 0-11 0-14, �-11 - 0- .  �·M � .. og 

g - 7  6- a wu RU 0-4 - " . ., 0*6 lR'u 
u.s � ",h �t.Je � " 8IISGt -- �1EPt 
air b.rtae ........ - lawII tr_ alP --- , 

-- - ............ ........ --... - -..'-
--- - � ::L '--== =====_::a -=iII::�_ �===-===-===u::-== .== # c=-=-=== 

t 

a 
• 
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APPEND IX  2 .  

1 .  2ro o e dur e .  

AS me n ti o n ed �.fo re .  1n ihi s d . si gn o f  'xp e r1llJen t • •• cab g ro up o t  three oo .. s 

oon 6 1; 1  tu te an i n d. pend . n t  experi m ent ( 1 1;;ur • •  1 and 2 ) . 

the n .  c an  be e 'ltlma ted by an alys ing .aoh group •• paral ely by an aDbUysi s of vari ano • •  

�i B 1 s  sho �n a. tollow. : -

Be tw.en cows • • • • • •  • • •  • • •  2 
�e tw a e n  p. rto ds • • •  · .. .  • • • 2 

Betwe e n  rat ions • • • • • • • • •  2 

ii1lrror • • •  • • •  • • •  • • •  2 --
'fo tal • • • • • •  • • •  • • • • • • 6 

-

In the . , t t ma te o f  9rt"or , t he  d1 fr.reno " .  b..t .... n oows an d  b. t ... . n perio d s are 

l. n alud8 d  b ec au se by the nat ure o f  tho des t��n , th ese ilre exol ud.d from th e true 

errors ot the Ntio n m ea n s . Thl :J type of analys1 IS 1 3  oar r 1ed OU t fo r eaoh of 

th", four g ro up s  of OOW3 . Then . on cO lDbl nin,� the four &.oa179 • • • the fo l lo .. i �  

subd i v i s i o n  of de.g r.es o t  f r. edom 1 s  o b tai n e d  for the  whol e expe rimen t • •  

uedrea of fre e da m .  

De twe e n  oows w 1  thi n & rr'l up s  • • •  6 

B. t .... n per io ds w i  thi n gro ups • • •  S 
Betw�e l1 rat ion s  • • •  • • •  • • •  I 
Int e raot ion o f  rat 10n s !l.n d groups 6 

Be tweon g ro ups • • •  • • • • • •  3 

�rror • • • • • •  • • • • • •  • • •  8 --

To tal. • • • • • •  • • •  • • • • • • 35 
-

no t 

'lh. e i g ht d � J re e s  of fr':l s d orr: fo r be1;w.en oad , be twe en p eri o d s  an d  er ro r  are the 

ml m s  of th e co 1"r '3 spon dl ng t erms in the tour groups. Simi l arly. ei gh t  degreo s  of 

f ree dom a re o b tai ne d  for be wsen ra1;1 0n 8 .  but the se ar9 di v i d e d  i n to  t .. � 1 0 \. ;  

2 d l!g re s 'l of frs ftdom fo r the •• 8rag _ di ft ereno • •  be twe en rati on s and 6 d eg re e s  o f  

f reedom rep re 'll't n t i ng i n te rao ti o n  o f  ra t10ns and gro ups . Thi s i s  cion e o n  aoooun1; 

ot the fact th!lt the d i f f e r"no . betwe o n  the ra ti o ns were no t the same in al l group •• 

'lhe rl)m a t n i ng �, d (tg1"g e .  of freedom are fo r  tihe d i f fe r.n o e .  betwe en the g ro up to tal s .  

� iUlalY1!..L.2.f...!.!!" an o. of �. ��ll d rl !!2l,t!!..in Ii_!_ 

]�he :ive raged oo n aumpt10 n  o f  dry ma t ter p.r 00" pe r e aoh pa r t o d  i 3  & iv en i n  
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tabl e UXII . 

TABL m XUII . Ind ivi dual -ro tal Dr1 Ma. ',r Oonsumpt ion : ..... - ----

(1 b .  par oow pe r  period l ( 'fo \al of 14 4&1'8 ) 

Group Oow 
No . Name . ,P "r1.o d  I .  2$ r10d II . 2 e rio d I I I. fo tal . 

-----�-------,------�------------_+----------------_4--------------�------� 

I 

A B 111 210 681 
B a26 202 101 62. 

------+------------��--------------�t-------------�------� 

Yupen a C 2" it. 262 I .B  208 'lO g . ----------�----�--------��----� 2erlo d 10 tal '09 6 '13 61. 1'81 
.& • •  : • .;:Ia.�.: ••• a • •  = .. ;Ioa. • • •

•
• •  " •• • �.1til llP •

•
•••• r ....... ... ti� •• " . .... .:: . ....... '!!I ..... .. . 

I I  

fu ten B 24'7 0 .. 6 .A. 261 '4 'I 

A 2 '11 B ' 

Yus oh a  

24Z 718 

863 B 24 1 82'1 t-----.--...... --- ----1�-------. - t . --r--,---t 
Period !D t al 821 '1Z2 '15' 2292 

....... ............ . . . . .......... . . .. 1 .. .. ... . . . . . .... .. ... 1 ••••• ••
•

• ••
•

••• � ........ . ' i  olq' B � 
I 

A 20 ' C � _ 
'Ill 

I I I  Yn et ta C 2 2 9  B 112 A 2 24 6 �b 
--- -----------+--------------P----------------�---------- --+------� 

Sa117 205 C 214. B 21 ' 638 �-------+-------t--- -.-----__II- , .. ------t-.----t 
J? r1od Tot al  687 556 692 1914 

.. - - �-- � :�,-- " "' - - - ""- - -"­- - - - - - ·i - · - -� - � -- - - �- ::= :::::: : ::=:.: ::: :::.::: :::==:::: : ;:=: :'::=::':::,: II-::'�: :::: 
Barba ra 203 o 19'1 B 1 ' 2  6 '12 

- _ ................ --11------ -
IV Toy 1 99 les C 20'1 6" 

I r l vol o ua  c 239 B 151 .A. 104 
- _. 

Peri o d  Tot al 641 63 6 683 1'160 
1- - - -.. .... f- .. -.� ...... -- .... -.. .. -- .,  ... - - - - ... - -.. � .  '- - - -.. - - - - �  ... - ---.- - ..... .... - _  .. _ - - ... - - - � -' - .  - ... ... 

A ·  Ray ted ad l ib . B :  3 l1 dga f�d �d �. 
o 111 30 1 b .  ., 11 88 e  pl u s  h83 fed I:ld 1 1  b. 

ll aoh i;Sl"O UP of the t our gro ups in the :!lDo. e 'tabl e was analyse d  de para t .ly . and the 
deg re e s  of fre edom as .e1 1 as the s ums ot squarea of th.e to ur Wlalyae tl ( rabl e XXXI I I ) 
W're oom b l n ed ( fabl . 1 2 ) ao oord! Qg to the pro o ed ur. pr evi ously desor! be 4 �  

Items 

-

1 .  Be tween 
g roups ---

2 .  lie twe an 
-

3 .  Betwe e n -
, . Irror 

- -
5 .  '!o ial 

A.ll :illa1 s ot 'arlana. ( 34  l of D . M .  Oon ,lUmp tio n  b1 e aoh 
Gro up of 00"a1 to tal 00 n sumllt lon pe r oo w pe r  pe rio d ,  

i n  l b . 

-

oow. w1 ih in 

-
? rlo d a  

Rat ions 

---

Gro up I. 

. . 
.Des reea ot 
i' r fl e dom. 

2 

2 

2 
- - -

2 

8 

S8f8 Mean Squ are •• 

Sg�...::: --- .-....... - • 

270i  1�6 -

30 88 1 64 2  

361 9 191 0 

a229 1 616 

12840 



I tems 

-
1 .  Be tween amra wi thin 

Jroup s .  

2 .  Bstwe en ? 9 rio d. 1-.- --
3 .  Be t ... e e n  Rat ion s  

• 

4: .  lrror 
•• ___ I .... 

5 .  ':0 tal 

---

tems 

-- --------
1 .  be t •• en 0 01J 8  w i. 'hi n 

G ro up. 
--- --.- -

2 .  
z .  
4 .  

Be tw '}et'l 

l)e' ... e8n 
.. -

ii:rro r 

ro t al  

P e rio d s 

Rat ions 
-

-

-- ........ -------- ...-..-. 

- , -.. -

I t em s  

- - --

1 .  Be twe en 00",,8 w1 thi n 
G ro u p .  

2 .  ile twe� t1 r e rio ds 
... ----� 

3 .  1115 tw'? e )1 'Rati o n s 
-

, . -�rro r 
--

i ·  l!o t al.  
- - -

- 10 6 -

.-
Degre • •  o f  
J'r ee do m. 

-

2 

a 
a 

-

2 

8 

Group I I I .  
, -

Degre e s  at 
Jf re e dol'!1 . 

--

2 

! 
8 

.. - ---
• 

e 

J ro UJ) IV . �-

»8gre e s  o f  
'ro�dt)m. 

2 

2 
---

2 
.. ---

2 

8 

s .  Ad�us ;men t fo!, oar.rz-ove r !!!!2!-

-
Sums o f  Mean 3quares . 
Square •• 

.------ .. . ........... � 

21 24 1 0 62 .  

1631 61 6 
2641 1 �3 

4 '  24: 

"'8 

3 'lllS of Jleali Square s . 
3qu lire !J .  

. -

3651 1 1 7 6  

0308 26&4 
19.1 972 

- ...... --. -----

2787 139. 
1 3590 

------

- - --- . . .  --- -- - . - - �  

:ium s o f  !lean Squa.res . 
Sa11are • •  

10 '1 !)4 

...... --------...... � 

1 84 3  9 22 
p......---

24 "4 1 237 
.. � ......... -..-....-

332 1 6 6  

:� = j .'6 6 

o.1n5 to the shor tne S El  o f  th e cil ar.le) ct -o'fer p eri od fro m n no rati on to ano t he r ,  

a o ar "'y-o..,er eff e o t  o f  tl1 t) 1'at 10 n  6 1  ven 1 n  the pT'e"lo u,a pe n o d  m a,y be an t i  o i plII.ted . 

'N i  th one L �t in Square de aien . 'li mpl. a.v .t·�e s d;� no t .� V8 un bi ase d • •  t imat e. o f  

t he eff 90ts of th e r a ti o ns .  8 . 3 .  wi t h  the l �o u t  sh own i n  i 1g uY' s  1 ,  rat t o n  A i s  

pre cede d by rati o n  (! 1 n  bo �h th e  .8 oon d �nd th i r d  pe r io d s , an d  s imilarl y  B by A and 

C by B .  If A has oarry-ov a r  a ff eot and C � 1 a.rge oarry-ov8r � ff e o ' .  th e o n nsump-

tion for rat to n ,� m.3:I be i n ore ased by the be n,r i ot al �arry-o ver e f f eo ",  o f  C .  whil e 

those fo r a be unaf fecte d by A .  

B u t  wi th the twJ Lati n  square . de.i g n  u ' ,e d in th is exp erime nt,  ( f igure s 1 an d  2 j 

a d i re o t evalu .J. t  10n of the oarry-o'fer ef tea,. 1s po • •  1 bl e .  Th1s m �  be s.en b7 

examin ing the to tal. dry' ma.ter oo n suDlpt io n of eaoh of the six s e t s  o f  ao wS ' each 
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set re ost vee. o n 9  s.que n.o� o f  1' a�1.o n PJ ) .  !!hown i n  'iabl e.11X IV . 

3e ' 
10 . 

1 

'ro tal Dr, .t te r Con �JUmp t1on fo t' e ach of th e  six s a 1; s  o f  
Oows . ( To tals fOl' 2 ClOWS ( 4  week s ) 1 n  l b . ) 

....... -.............. -- -- . 
Cow Se' 
l ame . rer 10 d I Period I I  Perio d I II fe tal 

.\dd1' J. 606 B 32 3 I C 4. '11 1303 Art.  

lnnd 
'.to tal 

-

'1 •• t 

B • 311&g e O ·  Hay plus S11ag e .  

�he 1'fI)Sul t S d urt l'\S th. .. f i. r  at feriod do flo t requ ir tt  adJustm en t. sinos al l 

oows re oel ve d the same preo e d1 ng rati o n .  

rn  pe ri o d. I I . two se t9 o f  oows , 3 and 5 .  revet vi ng Hay - Of � 8 8' . se' 3 .  

haying ha d h ay  rm d  silag e ( 0 )  1 n  � ha  prev io us  pe rio d. (r,) n mlBl itd a t() t;u o f'  D .M .  of . 
035 l b  • •  wh il e se t 5 ,  h avins h ;ad si l i:li 8 ( a ) 1 n  t.h e  prcn 10 u a  pe rio d, i)onsum ed • 

io tal o f  3g 7 l b .  nut dif fere noe . l�e l b . , 1 s  an est ima te of the dif fere n c e  be\-

ween the oar ry -ov e r  ei f a o l  of C and th a t  ot B ra tion. 
Simil arl y, a co mpa ri so n  o f  t h8 oar""y-ove r  e f f eo ts o f  C an d  A. 'ration i a 

o b �&l n. d from sets  1 and 6 .  a' ?sl"i o d  I I . an d a oontpari :1o n De tw�J 8n .a anel A. rail o na 

trom se t s  2 and 4 .  

the sama o ompari son s a� e r��1 at8d with the re sult s 1 n  £ er lo d I I I . 

�h9S. are s hown a s  toll ow s t  

I n  FSl" i o d  II : 

Set 2- oon sume d 535 1 b .  1'at io n 1\ h,�vl ng  had rat ioll C i n  &'e rlo d I .  
Set 5 O'ln �um o d  397 l b .  t'at t o n  A. havil16 h ad rl£ t.lon .E 'i n  ? e ri o d  r .  

-

d i ff$l'e n o e  • 1 38 l b . ( ol) ,wee !'J the o ar ... Y-o ve r  effe o t  o f  C cm d  B rll tl o n ) .  

Se t 1 OQn �lume d ;; 23 l b . r !). ti o n  j) ba't'i ng had r at ion A. in ? erio el I .  
Set 6 co nsume d 263 l b . ra t i.o n  B h !1't' ing ha d N. t ion 0 i n  2er1 o d I .  

--

d i ffer e noe . 60 1 0 . ( be tween A and C ratton ) .  

Set 2 oo n sumed 4 4 7  l 'b .  ration 0 ha'fin& h ad ra t ion B 1n 2 8 r10 d I .  
S et 4 ooo �me d 41 1 l b. �ai lo n C havi rJ8 h ad rati on It. i n  2eri0 4 I .  

-

d 1fterenoe . 36 l b. ( be�wee n B and A ) .  
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In. oL' e T"i od I I I ; 

r:;ei 2 ao n iume d 4 6 6  lb . rat ion :� hiiv lng ha d rat io n  C in ier io d I I .  
3e ' 6 o n D  tUroo d 4 28 l b . ra'ilon A haTi ng had ra t ion B in i erl0 d I I .  

-

d 1ffer sn o. : 28 1 b. ( be twe e n  C and B j,.. 

Set ;; con :3urne d 44 9 l b .  rat ion B having ha d ra tion A in �erl o d  1 1 . 
Set 4. o'1 n"i1lT:'l",d-ill 1 b .  ratio n B h avi ng ha d rat io n C. i n  .Pe rio d I I .  

d l f.f st"9 n oe · 58 l b .  ( be twe e n  A and C ) . 

Set 1 O O n !lWlle d  4 '1 3  l b . rat ion C haTi ng had ra tio n B 1n 2e rlo d I I. 
Set 0 oo n ,':ume d.J!! l b .  ra ti o n C havi ng ha d  ratio n A. in 2e riod I I .  

differe n oe · 1 '1  l � .  ( be tween B and A l  

I t  Cl an 0 1  3 8 'l n  fT.'C>ID lih. abo 'Ys s i x  aompar i oo ns ,  th " o arry .-o ve r  eff eots o f  each 

ratl o n on t,h" 0 th a r  two rat1 0 ns we1" 9 rio t in � he same 0.1 r80t ion. 'rhus oon haTi ll8 

noetved r atio n C in the pr ov io us pe r io d a. t e  ''',o r"., ra ti o n  .\. but le ss B ;  oowa ha'Y ins 
had ratio n '1 , frlO r6 r a ti o n  }j but l e8 �  C ;  ;;m d  cows hav1 � ha d r atio n  B ,  mo r e  ration 

C but l es s  A .  

Th e lle i n co n siste n t efteo18 o f  eaorl r::i t 1o n  o n  �he o t ll! !" two rati o n s .  i nd i oate 

that li t tl � . i f  any . real c arry-oyer effeo t n' were pre se n t . Howeve r. for �hs salc e 

o f  ool:',pl e 1;o n899 in u �1 l1g  th is eX)) e ri m o!tl'l t al  d e s l� n .  8 s tl Ir'tliL t i on s  o f  the d 1  re c t  ef f. o ". 

o f  th" rs t t o n s . f.r� 8  fro!"1 th tt  di Bturban e e  d u t)  to oarry .. :) ve r effe o \ e  ( 1 . 9 . adJustment 
fo r o arry-o vsr (Jffs o t ) -.rer e  o arr ie d o u t  Jy . .1 t e ilhni q ue { oo wn as t.h e me tho d of l e .8" 

squ.are s .  ( 7 ) .  

In t h i s p l'O oed ure, th e o bserved d ry  ;L iI4, ·ter oo nsump l;i o n  f o r  'dlly oow i n  any 

p e r i o d  1 5  (Jxpressad as Qi l i n e ar  .i' unc ti on o f  the efleo t s  of t ll$ o ow ' s  i Ilcl e s t l ve oap ... 

abil i ty . th e  p;J ri :) d .  the ou rrQ1'l t an d I'r8 vl ou� ratl o l1 :l ,  and th e  expo rl men t �  e r ror .  

'o r exalr; :pl :� , on n ' i der a 0 0 '1'1  r e c ei v i �  i n  3u ,J c a �$lo n � ,  Ii an d  0 rat ions • Its dry 
• 

m a. t t �r on n �mrnp t 1n n .  n . f! , and Y a  i n  th � t}lrtH� p �ri od s ar9 t)xpr e s IM c1  Il8 follows :  

11 = m + PJ. + de + 81 
Y.- m + pa + db .. Y5 + 82 
YS= m + P3 + de + Yb + ea 

Nhol--e m = mean dry matte r con sumption for th.e c ow  

Pl , P2 ,  Fa - effects or the three perl ode 

da , db ' de ::: .tre at e ftects of the rat1QOi1 

Ya • Yb = res idual effeots o �  the l"n ti ona r:1 ven in the prcv1 0ils pfil'1.od. · 

c1 ' e2 1 83 = 6xper�eDt.l errors . 

t �  required t() -re pre son t re si dual eft eots in thl3 fir!t pe rio d. 

The con�tants  E} .  ?2 . 1'3 rt1' ·' 9.in ' · n ohan� e d  fo r all thr ee 00'118 i n  the same group . s inoe 

only the 5ro uI) ave r� e 8  o f  the d iffer. nae. be tween pe rio ds are e l i m i n � t. d  from the 

e x p ar1men tal error . �f te r se t t i ng up equa t i o n s of this type for avery oow .  the 
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oon s t an ts .1" e st imated bY' min imising t he 8um of aquar • •  o f  the exper imen tal error s .  

'.c h e  d a t a  re q n i re d  for caloul ati n� the ad Jus ted consumpt i o n  fo r e aoh ra tion 

are shown i n  the foll owi ng t abl e :crX.V (0  bta1. ne d from tagl e llX,IV J • 

-� . .  -.. 
Nat ion 

A 
- -

B 

C 

\ 

Da ta f o r  oal uul ]. t i ng t h" adjusted Qonmlmp tlon 
fo r l &oh rati on. 

tO T,al I H a t  io n 10 1&1 oon l'.Sumption I to t al  o f  fis t s  ( 00"" I 
of al l cow� after reoe i vi ng 8ame rat -
hav l n 3  been o n :  10n at ?arl o d  I I I .  

2 7 2 9  A. rat io n : 1 639 ( a )  set 2 eef 6 • 
2535 S2+96 )  

2351 B rat ion a 1745 ( b )  set 3 + .et t • �;ton 2746 ( 93 + S4, ) 

200 '1  • 1 M5 ( .., ) •• t 160 •• , e .  
) I 2 a ( '11 + So 

-

B e SUag. C :: Hill" pl u s  S11 � • •  
-

---.---
Jran d 2 ( ! ) �o tal . i 

'1 88� 6 206 
i T J  

'rhe adj uste d  m ean OOIUUIllj) t ton s p ar o ow pA r p�rio d ( Y )  ( to  tal o f  two 'W8eka ) are 

the n gi ven by t he tollowi nt� '! qusii OlUU 

A. rat10n -

48 f. · &A + (2a-o-o) + 82 + G6 - <I) T 

-

= I) x 2?'29 + (1� x 1639 - 1745 - 1648 ) + 2535 - IBfa 
:: 10 ,810 

Henee _ III: 226 . 2 

B r,tlQq -

48 � a BE + (Ilb-u-c )  

.', 

+ 34, ' � :' <i) T 
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3 1  ven in th e f ollowt n.:;': tabl e XllVI . 
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