
By 

t 9 G 0. 



PmDICTIO!'l CP LACTATIO>l YIELD <F A COJ 
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1• l:lJTffjp!lg'i'IQj!. 

Tho p~1ct1on of tho laatation yiold at an ~ 

they t:Ould ol.Go bo of otDa bclp in cutting do<.m tbo period ro• 

r· .. 



expar1mont..9 of s~o typ'Oo on da'ey- C!lt.Ue.. 'lbus a qu1okt oll!ly 

ana aC:ctlr.ltt:t ~:Potbott Of Q«ttimat"-rur. tno -lactq.tJp;n y1ol-d "WOuld bo 

uatt.IUl' ~- OMm9Tcd,al doh? mon. )ll't(l ~ breeclors ol1ko. 

ill¢· ob-Joct of tho 'QO~ ~~: 1n ~ pr-.eQnt 1thos1a' 

wa,e ~ ~trta tlla o.uJ.t®1Uty of Ul.Q usp 9f pQ.rt.2,!ll l.;1Ctt;lt1on 

rocoJ;\'1.~ QO ~rod,.otc.rs of· ~at.l;on n~ldo on t.h!J· ·b.:l.s~e ot ciata 

on· ):ruUan· .bords ~ tlUl'Y.. C:lt.tltt 

.. 

1 

• 



3. 

a. BI?"liDJ {,f u:wa~:mup. 

t:any 110rkore baw .st.ur:Uod the problam' -of predicting 

luotation yield f'rotll p;:lrt1al yield. 

Cainca < 1927) foum, on an:1lys1ng data. on Holot.ein 

oowa, tho.t ainoo a aovon-di::I,V toot JU!lt a.ttor calving. does cot 

dopend upon and dooo not tlc:lSUl'El porsiatonoy, tho ehOrt.-timo 

toe\ ohot.tld bo oonduoted dur1ng tho i'ourt.h oonth of l.ectatlon 

to be:;~t roprooont- tho praotiou.lly uooful lactation C:lpaoity o'l 

tho CO\'h 

Tuff ( t 920) found t.hat. totol l.aotat1on yiolc:J of a coo 

coul.d bo obtain_Qd by mu1t.iply1ng hor mootmtln daily Ylel.d by 199. 

Sa.ndem ( t930}, 1n o.n at.t.ttt~pt.. to ~e lnotation 

Yield tnt.o ita ttW cornpononr.s, n::n:no}T, p;;>ro1etcnoy a.nt1 maximnttl 

yield , found that tho rot.io of t.otnl. lnot.:ltion yield to -the 

llllllt!mt.III 3'iold varied bot \'loon 24.7 and a9.87 according to tho 

montb of calving. 

Knrt.ha. ( t9~ ), in ~ ot.uay of data on opoeioll,y bred 

Illdic.n COtlOt bufto1ooo• oroso-:brcd COt:'S Md ordin:uwy Indla.n coos, 

oorrolatod o!leb month's yiold, t.3ltcn sop!U'atoly, t~ith total. 

y1old anc1 ob.sorvcd tJlat nb.Uo the fourth mo.ntb •.a yiolcl g~:~vo tho 



hil))oot. corroltl.'tion C(l:)fficicnt oi' -> 0. nma, th.J yicl.C::l 1n tho .sni~ 

.5th !l!Xl Oth t:OnthS r;::J10 i'nil$y !t~ ooei'f!D1ontow Iio alsO ObSOl"''iiStl 

to:.t. tb :l ~ or lccttlt.!on o::l3 gonorolly rcoehcd bott:oo:Q tllo 3rd 

::!..'1d 6th ~SG8kQ aftor ~ViM ond. ·f,hAt tt.o ow:ro::o <.1a!ly ,yiol<l for 

theeo taw: t;OC:ts o.lllt.i~OO bY !1.. co.tt::t.!Ut!i fo.t!tDr z;p.uo t.ht> Yiold 

for 300 ~· no D.l'l"ivcd at: ClJ.ffm:'Clit. apr;;ot.::mt. factolU for th6 

diff'ol'O:l.t bl'e$. 

Cooch .. (tOSS>, in a ~ of tho r;;Dntbly proanct.tcm ro'~" 

cordo of" p~YCa Jers~, oonol.dt:d11 m::onr othc1'! thtogr 11 oilk 

yield .t'm- tho .firot. ccnth t4th tho total lactAUon 9iola Olld: 

conoluaca t.t:c.t. tho CT:1'%11!1t. of' .c:Ult that. o. cvo· givro o.t. tbo oortn.• 

nina o.f her la,Qtat.ica 'Pl'001et.s, quito offcetiVOlY• llor u:t"timo.to 

t;t.~rt,h: OS ~~ bY bp:r 'f..et..::ll l~o$a.t.itm ytt;M,.. 

t:C.WHP P-D1 Z():ltb (1~1) oooo ~. ~o.rican of (!iff~ 

oct.l'l.OCJG oi' eoleulat1~ ~rl.V 1:l!lit nntl btrt.t.ori'at rcc!OZ\"Ul snea ro 

te.ottr token nt t7CO!ays- :C:Onthl;r; or bi~ io.to~ 'lbey 

O!::.do t..'l'lolr.. atuey .on taD yb::l7J.y !!Olt:lt.bin am 3orooy i"aeb~D mil 

.concl uaca th<lt only :::m:lll d.U>faronccn artst<;;G bott~oon OOCU2UOY of' 

<l1i'foront c~an. 

Cannon, Feyc c.ru s~ (tntt..n} oo.nor;roa tha.t tho prcdietlon 



a. 

of tot.c.J. 1'1old b:WOt'l o.o ~ion 1e most nee~ mD.do tro:n 

o. tel!lt t:Jl\:cn during tho ttftb mon\b of :Lt10to:t.1on booo.uso of its 

lOu otnnd~ c;JS'lt>l'a 

Patotf <tM9) in h!o !'OPO~ of ll papor l"':ld by Lema 

quoted t.a:m os oa.yf.ng that tho la.otation :/iold could not bo a.ccu• 

r:lto1y cat1tl.:ltod f'l\X1 t.bo- .Yiold of tho period ot 6 to :':J.\1 (30 do.ya) 

nfto:r ®lvSne'. 

Mohe4ovan (19St) atUdiod the~ intol'1"0lnf.J.on-ob!.PD ~ pop 

o1atonoy, in1tio1 C~Uk Yiola -for tho 'f'Srcrt t<m tlccka o.1'ld 180 doyo • 

mill! Yield from G 1tlrgo· body of d£l't.n on ~blre oattlo in seot• 

llllld a.na oooOl'VOO tbllt tho tbrco Oho.raotoJ'istiOD uoro poa1t.1voly 

canoto.t.od Mtl that thQ co!"l"elntion bOtooon first 10 'C.."''ks 1 ytol.d 

and tb.O toilll. Qiold for 180 dz\YO oaa bleb1v aigclf't6tulf,. 

BUssert. ('957} stUdied tho rolat10n.chips bctt7oon ~ial 

yto;l.dD,. ballad Oll too-- Olld ~0• c1ny Yialda, a.nd totlll. lactation 

y1o!Ld1 1.old.!l3 1nto cons1dora.tion the shnpo o'f tho lo.ctD.M.on ourvo. 

Ho toun:i that tll1Uo the 100"'day uiold t:n:J oot an CJ.OOu:t:lto guido 

to l.o.tor pt'Odt1ot.ion, tho 200"'11~ Yiold tZO.a au1tnblo for cstioaung 

milk r>J'tldttoing ability 1n ho!lera nnd did not nood to bo eonsldorocl 

1n rolllt.ion to tho Slla:po of tho lo.ot.ation ourvo. 



a. 

r..o.:::aal'Ch lnstituM- o:r¥3 fotmd th® co~tion eocffioiont botaoon 

B ooolw ' yield lltXl totlll .vtold roo .aa fo7 tho f1:rot lactation ooo 
• ?.:l for tho ocoorxl. 



7. 

Couno11 Oi' Agrioult.Ul'Ol. Roooal"Cb nt t.bo Govormont l.tvostoek 
.. - . .... .._. 

eonoatod; !.n cno, calves ooro uoanoo at bil"th am ln tbo ot.hw >. 

. 
l~~nong th~ol" bol'ds, coJ.vos ool'O ~ a.t blrt.h in tbe l'.cd 

SS.rldht tlord nt Eangtil.oro cmi in tha H~ hord nt. Imt.~ 'OhU.a 



· o. rt::mo of tho bord 
01" gl'Oup., 

1. Rod £~1, Hoaur. 

s. Bod Sirldbt, r~I'O· 

a. ~tPo.tm. 

4. tb~Pntm. 

6. H£U'1nna, x. v.n.x. 

a. Ho.rlann, ntcst:U". 

a. 

Not. t:lonn.ed. 

Joonod. 

uotl!Y.ld. 

~ ~Clt\llOd .. 

:;~. 

r.ot t'JGtlllod. 

?. Coat. ot milk Plt>duotton f.:'o'- mn• 
l!ill"V/JYt L'alh!. ned. 

M at4S 

.(10 <lt 33015 

as 47 ~0 

2610 

85 43 1201 

at 1388 

.. 



ln eQ.lculot1ng tho l.a.ctatton yi~a a.n1 tho lnatntton 

lanntb tho porioa cf ~ t73B oxcludod. TblQ period 'V:lricd 

froc teo to nino (J.:J$J in th~ o:iSo of~ com in tho H1scelJ' 

Fa:xm. For tho other bel'® the f1mt sown dQya t:Ql"' anlttca.. In 

thO O<:Wo 'Of bon'ID tlhol:"P uo:lh'ng ~ ~ Pl'!lotiodl:t on o:n,o a.t:J::1 in 

11 l.'leOk tho mllk W.:lll- complet.o1:1 s~J'1P~• A otuay of tbo otrlppcd 

yitll.dll b!¥1 boon ~o in an -er;;-ltot' .Gtur3.Y at tho ltlllt.1tut.o arx1 tt. 

woo i'o:utlrl that .t.boy ~ tbe .ltaAct t~ ao. tho OOl'S'Qaj?Ond'i~ 

unot.rigpcd ylolda .but. d!fi'arod onl$' tn Cl'lgll1t.Ude ey an G:::!Ourrt. 

'l!lll!Qb 'll3llS mdl'O- or lcoa oomt;nnt O:U th~ tho lo.llt:lt.ion • ~Ol' 

obvious raosoll!l tho Dtudy 'I:7M oonf'inod ta unstrippod ytolda t:bleh 

uora abc tktoo oo l'li.!:lorous ·tn stleh M~.. ntq stripped Ylol.d Qn 

tbo aovonth dey na.o s'!lbst1tut.od by tl1o Ct.vcnngo of th'l UDQtrippc4 

yiold.O di' thl'OO dcyc PJ'OCA:lding nM thl!'Go &l.Vo follO\'l.ir:lg tho day 

1n ol':lo:&- to ~ a OO®th ~on etnVQ., 

'lho <1L'4tG· on Dollli ~ wre st,ootoa 1n 9~or to ooo to. 

What o:.tcut.. tho 1"04Ult.o 1n tJ19 e®O. Qf Cowf'll!lont t.S.watooh li'alOO 

c0ml':l1'0 gttb tho roaUlto b®cd on roeo$ of ~n1Iuala of vJ'iwto 

ownom b~~~ UP under tho concU.t_ion:: of fccdim ~ tJtU10.£:o:!lont 

:Pt'aVlU1118 ln i'tU'a.r aroo.o., 



to. 

4, f&Oa!IDl!Rl· 

Lot a -doncto tho ~ Uot,!l\1on ulala ot a eow given 

'o;1 hGl" yiel.d. toto ·tho f1~ 300 d~ 01' lone Of lnetAtion nnd lot 

x donot.o bor p:l:rt1t\1. :;!Old for tul ill!tinl pol'iou 61 tJ ooOkO 

(w A t, -g, B ••• •• •• d. 1 :::r. s • x ts then ·t.bo eotJ'o attbsoqttOnt. 

or l~~ yioU, 'l'bo problm 1o to- Dot up a pradiation oqi.J!ltlon 

prodtctins: tho t.Qto1 llloto.tlon ylold of n eot1 frol:l bar }'Xlrti!ll 

yiold. loot tho oxpoot,f}d la.OtilUon ytold on tho 'b3Dio ot prcd1o• 

tion oqwxUon ba denoted ey .Z. tat n bo t.lio nwbor of cooo tn 

a honi.l 

:ro at.~ 1.1itht .tos- OAch of tho ht~l'dS, oaut.tor di~ 

(li'lguroo 1,) t!Ol'O -dmwn bQ't.n$0ll ~tal yioldO a llnd l.o.to:v yiclcls 

y to i'O~l1 find out 1f tbo l"al.nt1orwh1p batt'loGn s ani 1 was 

llnoor. 'lhoro ttw n fli'Od ind1cat.ton of :u.nonrity 1n t.rond• Tho 

mlllbor of eo~ in Qo.oh s()t of dntn '11M not 1nrgo ooo~ to poroit 

au1tnblo grouping of tho data by confiming t.bG trend by oo.~ng 

out a tctJt. of littonrity. correlAtion eootfioiantollle botwon 

x 1100 z ana t.ho Uko cootfiotorrt.o IX,y botuoan 111 nnd 1 ooro tbon 

oorkod out for x :rtelda tcl.<on upt.o 'tho f'!rst-. oight, toolve llnd 



11· 

•Sxt.een week8 a.oo lllt.10 apto t!l-o ;!i~ woo.!t• It Il:laY be mentioned. 

that rxs l=Ort'OO!WAilns' to x yiola lllr 'lc:lD tha.n oi~t.- aeoke 'll'3a 

not t:r1od l;loaausa of f.llo app::.uoOnt. nona too ·M.~ values for l'xz 

even fr:rr 8 weekS • yield. 

l.t 1a det~il'dbl.o that thE1 prcdlat.1on oqw.t.ton oR !U.no:1~ 

l'Oel"CDaion shqt!l!l. ~Pllltn ~l~t, Q~~ por ¢ont,., of :tho. tot:ll 

v:1rbt10n in z. ·Slnoo thQ pare~ ~~ipn. tn z ~ by 

its l~ J<Ogreaaton Oil·~ 1e Just tbo e.~ Qf tbo oonolat~n. 

rx~ o~ty par cent of t4o vogrcos1on ~tort, ;;ould. qO~pond 

to a V!l.l!lo Q.f tho ol"l3o~ of • 90 for ~o QPn'Ollltiot:k Tho mudy 

'tfOB- bQncG Olrtton:Jed· 14 ~1a:l .rtoUW ~ J.onaor· duro.t1o-n ~il tho 

shortest. por:lo6 Un W9ka.) for tmeil hQD1 mm eoclD'Od suoh t)le.t tho 

corrolo.ti-on bet~:~eon ~ ytold ~o that "Po:rilld. ond tho- totnl. lo.~· 

tat ion yiQld t.lllS +, ~ 



t. Linror rogrosoion of z on x is l"'eprcoontcd by tho ot .. 

theory of lin::ou r::-sr.::oo1on involved in the c:~ti:ll:ltion of a< 

o.sounca tho.t. tho uvorago V-11uo of ~o o~ro 1tJ eol'O ®d they have a 

O:ltC::J Oi' tho pa~...m®ora cl and¢ p tbo :Pl"1~1plo Of 1lo:J.Ot OqU:l~ 1 - . 



®oro 

tho tOl'dS. 
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Ginco b :::~ • I: <wx > <a-a> , , 'tho 'VIll'1llnco of 
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' 'E (:t"'2l ) 
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of b oou1a bo __ % __ e 

~ 

oot~t.od by tho 01'!'01.'" cooo oqtOro s; GQ. tb.o.t tbo oto.ndnRJ on-or 

a 
0 e ___ (3). 



ta. 

t. /1.!1 pointed otiti ~ar, :the :,Unocu- o(!dton z ~ ·fl + 1ft 

etvca tho l.lletl.ltton V!old Z of ~ cou t'm:~ Mr :rmrtio:L yiold 

:t• :rt to not oafo to uno tbto prod1ation OQ1.1!1'M.on if tho aocura.ey 

u1th t311eb z in pl"Qd1otod (troq Jt.) ta lao, tho ~ bo1rJ8 

moost11'Cd by tho stomo.S'd on:or o~ tho pJ.'C61otor. 

· Tho pZ'GCI.ictod value z ta o~,1oct. to t>:n sources of 

ol't'Or• Tho ti~ om te m:ldo up of tho Gti!:lplizl3 ono:m !n o. 

and b; boln3 reopc®ivoly tho 00\kl.a.tcs of d.. tmd ~ • a o::m 

bo tWitton O.Od.te, nnd b o.o fH e.,_ · dloro 13(<¥ o 0 c 13 (ag)0 

V(ot) o V(a), V(og) c V(b) a.nd cov. Ce1• Og) c (). 

'lho aooona onor e.r!Goo out ot tbO fo.ot. tbat tho ~ 

te(i v.:ll.UO Of ll C b:to Q:lll!GlYt d.. + !3 ~ eiVOD On.ly tho llVO!'OlJO 01' tha 

Wlao bo!nz d.. + f3 a + o. 

~o f£rst o:rror tl:l,Y bo Otlllcd tho OJ'l'Ol" of the p~diO~o-n 

aq11:1t.ion. i'ho aocotlll onor aiwa tho roo1duo.l va.r1at1on !n z 

iron ite o:tpooto:l wJ.uo. 

If tho prediction oq~tlon to wed to ostim:rt.o tho tli'UO 

o.voroto v:lluo ot z, fo-r t\ givon x0 of x, t.ho variance of 

tho predicted WJ.uo 1o duo to OnlY tho firot cotu'cot tho 



.J.. + (lt() • ,,a 
n n }: ex. ;:P 

' . . 



t?. 

• ~is 9atSnmtcd by tho 

__ (4) 

dhl1n1ohlng with o.n tnoroo.so 1n tho 'lmluo of o. In oraor to obtain 

a fa1r t.do::1 oi' tho acottra.o.v ln prod1ct1n.s tho total lnotat1on yield 

on either Dido of i2 and c:t>vorS.ng o. t~ido range of' tho obsorvod 





·. 
p:rofor it ovon 'tho~ f'1tt!ng o£ c:nn·vU.~ reSl'll$s1on oqut~tions 

don oqmticms. 

<llocusoccl !;l9l'G for t.bo oolto of oont.t,nuity .. 



'l'llo oot.tm!ltco ot 

ttonn 

b "l (x•:n <&Sl + b HM2 + b ~<~xg.><iJ-cc3) =~(,{l.., ... i2>(3""1D 
f 2... \. 3 

b, 5 Cx-l) (lt3~3 )'~b,_ ~~JlHaS.,aa) • b:>.i(x3"""3)2 a~(x~)(s-8), 

-
r e • tt o ..J.,a • xS a ..J.a2:md x3 = ~ x3 
n n n o 

denotod by 

0u 0 12 °ia 

em oz:l ~3 

Cl3t 032 °33 

) 



- . . . ~~ 
b1"' c,f(~)(S<"%.1-+ ct1~<N><ra) • o

13
'£(x-x )(r!). 

b
2
= o

91
2 (x-:!f>CriU 1- o

22
2. (K3 14! )(e-i) + o 2l(~)(z-Z)-. 

b3= o31 ~(K,..Z)t~) + c 
32 
~ <x2 ~2 )(ri) + e 

33 
'i. (s3..;3)(z•iltr 

t1t tho ootsnmte ct <>< • Sa tbon obtained from 

a. o 2 • b1 ~ • ~ • ~3 \'3.0 tha.~ th() predlat.ion oqu:lt.t.on 

bocoocs 

1n z 'lhUe tho tr>lmS in tho soeond ocnotituto tho variat1on in z 

rogrcseion ctlr'itO z ,., ~b,x + ~2+ b:j«3 iD 

b l(x4)(rl>tb 2 <x2..;s>(~i)t.b3~(xa_;3)(e-5) 1 a <a> i ~ <z·a>a ~ 
r~Uarlyt tho fractiOn ox.plr:dntld by n quadt'Clt.io oan bo \"X>zit:od out. 



tho brooding oort.h of a bull ~co lncisx Jlley tam out. to bo ~or 

of tho suportorl:ty of a. group of tt 1 oom;r on tho b:w1a of roeol'd.S 

ento tho inol"El3So 1n tho mnber of CO'tW l'QqUil'od to be amnplod if 

• • a bull b.:wcd on 't.ho x-ooo~ of m ~toro.. Let It bo tba 

ce:m Oqut:!.J'3 bot~aon lncto.tion yiolda Of t.hO U' COtlne ~ proot;iCOt 

hooovor, s~9 1a not lf.nOtm and; CIO eul':bt 1s to bo substituted by 



t= to dtotributod 

t 
D' 

t u~~2 



t~ -~----------~l--1----~~------------------



In o<:_uat.ion (El)• tbo diffaronoo X • At bo!ng tho 

avo:roeo At t.o oqua.t.cd t.o tho ro.:ll s~o%1-0rit.y ...M.- of tho ye-o-
bull. (cvor tho hoN a.wraso>. Act.oollyt ® l doponla on tho 

truo diftoronea ~ but onlU vndcs round tt. Ao aucht using tbo 

VC\l,uo of ~o nrmbsr of tllo dllUJjlt.ora m·• obt~incd fran (7) ( or 

(8) >, tho K por eont• euporiorit:r of tho bull "Jill be dotoat.oo 

in onlY tiO por oont.. of tho owoa. To find out tha v:lluo of' c t 



ao. 

t.t (I • A) "------------[f ~ -"*' ! "b9 r • 

f (1•.A1•f*J} 

i f -tr --br3 a: ~ -~ 

P tJOuld than bo ~ ' 4 ~ ~·convBlttol3t 1f' tho p~Utty P 

is opooitiodt: tho -P:ro~U1ty Pg ca.n ba o~~ ! t:: a <1•7) ~ 
and the corrcspoM!ng tg eon be knOtm frc:c t • t®lo. 



•a 
·~ 

or 

w m• = -----.......;.'------
+ :.f 

( l" ... A ) 

Alt too 

1 
m' 

·--(,9} 



I (I •A) -~~ ta=--------------------
[ .]

t 

! '2 a < •-2 ~ LL. ... -L)+ s LL., . ..:r..... •xr 
("""tiT t;r} e (Iii' n I(: •.'i 

s'2 + 8 e 
------------~~------~0--------------~:----• 

<:~p -ir , ] 
'!. {2 .. i>aS 

c' for d1ffo1'Gtlt pxob®Slitles P (of~ a a1enif1eant 



• 

on o.ol"tnln sOloatctl (1038 of tbo 1nit!Al porlodf tho w.rio.neo of 

mero a0 So tbo ootSntatoo '11l1"t-1o.'l Y1-ol.clt. Tbua tho inoronso. 

ln tho vnrf.nnoo of tho 1=>l"'diotor f.l.•to t.o oampl1nEt Is b'J v<x0 ) 



v"""G.> ' f' I If 

tD 

tlhoro Xo to t.ho n~ cat.Smatod p31't.ial ylold for tho m cowa 

llDi v\i
0

) is tbo nvo:ogo of tbo m V<l1"1:lnccs V Ca8 ) tot' tho m 

cow. VUc8 ) tlope~ u.pon tbc lllothOd of ~1M a;1ployoih 

ji 



N 

~.d•. 111 X(U)• ~" 0tttt .df t.Ms:o N. ~' II ;(1Q$a IU'C .t1£1loatQd 

• r dt' Gltll ,1'\'tJon, bl)i.~Sg token 0~ the lt IJOleo\od t.'UlNSt J.et 
!;at 

k(N) • , ~(n l Md Sf(k) fOl ,ttSlJl , • ',rben a .. o u i<Ji¢ovoo 
u a "' 

v<s >=sfa ,n-a 
B r.k 

sa f ' , 191 ( 121 ~!1) 'P to tho moon a~uaro bGt'Ooon ~ 

tot, o.g~ dt • •• • "<\i bo tho yield& en tho 1o\t 2nd 

... .,_.,.,.) -"~-u tb ~DO that the totol. ;viol.d for tho lnitinl porlOd 

of n t1 
~to ds;;l x <nt 

.tal 

I ., 

I 



illt.orftl.O of r ~ .at&l'f..tug ~sth ll 1"lllxtoml3' ahonon dn$1 oa:~ 

dey, ttlt!1 1Q "tho fl.uit 1ntGl'V'.li "(1 ~ ;:· '':. r)t thO yt.el.dD 

tho abo of' tho e~. 

An unblaa«i ost.Smo.t.o ot tho total Vf.old •<.u> tOl' n 
k-1 

4~ is pzoVldod b.V tho 84!IPle t.ota:t. x8 • I" L: !lt+-Jr.a 
1=1 

i 
ll'ho ~ ot· this 01\~J)-~· utvan by 

• • 

' ' ' 

etrt.tlllattd ~nt t,b(l vutanao ot tho eatSIYIAM· -..out'l'l ·ba 

-2 -2 
QtCr)· lfhore :S.bJ u tho aWJ'Qge ·at the 

m 

~'iia( r) vol:tfen· tor tho Jil .QOW.- · ' 

By ~M tlle ·t.\iO ~es, ~ol.y, i:i'C!l::Jsl s9 
k 

QDt'l Cw(rlt tb.e et(t.o1$ll~ .01 ~nt-~itlB" aa ~ 



yt~, ~o lO£l.!' of attic:d . ...,ney ia 

ib9 , m(::\d ~ } 

--------------------(U) 

,. , , __ ua> 



~. 

reeult.bl,g tmn t:ldOIJf;lnlJ either or tha two eyotcmo ot samplil\g 

was thon .ol'kad -out. tor ditfol'lll'lt 'V:lluoo of tba ~up a1JI'4 ll'la 



t. '.fuble na slvoo tba Vclluoo of the COl'l'Olatton eo• 
¥ ' 

' . 
tho por;Wd fop ®.t® tho SqU.:U"' o£ the C01!'1'0lat1on (?,ca) te of 

to.'blo .. 



no. 

Xr'>lo UP. 
Col"Z''lat.1on ~z o (toe .th.."r with tt.s a..,_>US\"0 • &i'ir-lll m br:leket) 

bett100n toW l.aabtion yiol.d ana y1ol.d t.ot.ol. nr .to pa::lk oook 

o.nd tJColt mol'G t.be sqzo.ro of the oort>elo.t.1on oxcocan .so. 

:r ' 
no~ xl!! .tt:~P ~ 
'Qf" upto ~ t!Gd!_.j. 
cons. Peak r_ I 

nOOk -xz a 
Hal!!:l .. 

l"a:z t'C>r x .n:pto 

12 1a ®. ~ m 
Dr,l. n~ ... ~. tlOOks, w~~ ugotw. 

1. · Bod s~t. Hosll!'. 3l 1s· ;am · .G.!ltia~-0647- ;;SJD3 
(., '76~) ( • .I.IDltJ(. 7417)(.scz:n > 

a. ROO StncnlS. Da'O[Plara. 40 

3. ~liw.ra Patm(m::u~)3S 

4. ~ltll', Pat.!n (not 
ce::mcdl. 33 

6. H~ I.V.n..I. S3 

G. Bor!arJ:::~t. 1I ts.snr. 35 

a .OL:3d .~~ .0074 .'iJoo:; c. 7300) c. 7.300 )(. '7'376)(.8217) 

a .003'3 .8439 .eato .'.>too c. 7t22) (. 7121)(. 7162)(.00M) 

13 .s273 18125 .8331 .8336 .S493 .aato .ootl) 
(.Gnro) \.0001 )(,.67?5)(.C93al(. 7218)(. 'na!.l) (.8400) 

4 • 70Go .eoat .au.? .899'l 
(.!}~)(.~)(. 'lroa)(.S.O!l9) 

14 .7233 .oooo .7[,30 .??Ot .8169 .85SL .9074 
(.~""W)(.«m)C.6146)(.,~"'0}(,.G65'l) (. ?3'10) (.e231) 

7., Cor-f. of milk p1'0duet1on .81 1t • 77S1 • 7313 .aoaa .Bfa3. .8950 
· <.sogsH.f;uaU.rnn)(,mzu.egto> 

•'lbo 1t"llJ:l~!Lil~ rill tJOOft.tw. 

8 
tl 



Anb}g X1b, 

Col'l'Ol.Ltt.ton ~ •Ctoe--thC'r t11tb !te tlqt:t:ll'O • givon 1li braekot.) 

bat.oocll p:ll"ti£11 yield .mJ later 11oltl COJ:t\:WflDndinl" tft aorro• 

l!ltion ~z of T<:iblo Ita. 

roo, B.ol\:1. 
I:b. 
at 

~for x nr: 
to ~ troJ3It. rzy t'or x upto 

CO!Xl• Pcotl 

h. It:en:;~ c~ 31 

2. :nc:a .d'!ndbS., Bang\Joro. <10 

3. ~ Plitm(l:JO:'lmdl.66 

4j. ~~ Patm(mt 3S 
\'JtnnCtl >· 

-5• n~ x.v.a.x. m 

G. Banom. n~ss:uo. 35 

? •. c;.J:t of mfll~ ~ion 31 
earvoy• Polht. 

ttecik 
lb. 

~ 1 a 12 ts 20 24 aa 
'8:3 aeolW. 'CO(l.'!UJ. ~. ~- ~. 'OOC!:S. 

13 .s~ ~~ma .-naa .-noo 
(.48411 )(.(!Sl}S){.St5:J)(.5011) 

8 • '162t • '1621 • ~ • 7t2t 
(.-5303)(.&80iJlC.-&W?)Ct50'1t) 

a • ?a?t .?G-n • '1'183 .aoa1 
(,&1CilC.~>t.S007lC.ooal) 

t3 .G843 •'i263 .. G897 .6'133 .. GOQ& .~ .. 500t 
<•4G83)(.ma;)(.47J)'1lC.4t42X,.OOoa)(.3300l(.3327) 

4 .SS97 .~~ .~ .~ 
(.4092)(.439:))(.6335)(.6517) 

14 .48t3 .&182 .• scn1 -.5ctn .531:3 .OOSJ .oo-m 
<.2358l(.s005lt.3<l59)(~25.15~lC.msa)(,san>c,.roa7) 

u .seta .ea33 .asa3 .C!l73 .s:na 
. (.3050)(. "!700)(.4023)(.4100)(.3939) 

·--- ~- -------------------- --- ----- ~·-- ------------- ------------------------ ----'---~ 

•ibo Vlll.ucs aro oli poait1vo. 

c., 
;..t 



Wluca show a dotWiiola' inoronalng trtimd o1th nn incn-oaao in 

the leneth Of tho- WM.al poriod+ On 'tllo otbel" hnm1 the ray 

Hoaur, tho ~fed SlndhS. hofd at. &ng::l3.0ro. tha 'lhtll'P~ hOl'(l 

(~) and tJlo Hnriahtl h~ a.t I,v.n.It.a !is to aeon to bo 

• 



S9., 

oltlar of 04t ?2 und so for tho S-.roek,. 13""1.7a0k ana 18'"'0001! 

tn$;U.ol. 91~ ~ootivolY• It. l9 tbus coon t.hat. tho doo1rod 

levol og ~. a~ to .eo 1s l'CnChcd utth 10""000!1 ~W 

yiola !n tho onoo of thcso foUI' b<mlo. FoJ> tho coot of mutt 

pl'Odttct1on ~~ Delhi a. a~rs paned 1s aoon to bo auttl• 

o1ont. tlhUo for tho othor tt» hol't!St ~f ~ Coot WGQ• 

ncl6) a~ r.a~ ~~ tho pol'iOd l"CqtiJ;rod. felt nttcdn1ria' tho 

desll'ed ooneJ.ntton Of+ .so Sa obl!e.rvod to bo ao lonr a.o 00 

waclm. It 1B fUI'thor soon tbo.t tn tho ec.so of tho la.!Jt throe 

hords monUoncd nbovo, tbo v:lluos of s2xs for 1G""i100ll initiill. 

period aro l'91.'JPCet1val,V of tho ol\1ol" ot • 74, .e~ cmc1 .oo. 
lbWl 16-aeotc ttllt1o.l Yield :to. soon to bo lJOnD~ n COOd choieo 

tor CU\1 hOlti. 



'tAl3,l...., In, 
Pl'Otllatton oqt,Ut.tcn O.lld ~ o.nozo of b., 

tlO;t. Uet'd., ~Q.ua.\ton;., 

1 • Boa Slnabt, liOou;t,. zo~ .soo,ae • g,QOas "o 

S. f'.ed Sindblt Ba.rle'.lla:rd,. zou .185,9t • l,.6909lio 

s. 'lb.~ (OO:lnodl. z
0
44-m.oo + a.sa•e ar0 

"· ~~ (rot. coo,nod), Z0~:~ ...a4,.40 + $,.4Q34 Jllo 

ll• 1-fllriam, r. v. R. Itt z~~:~ -m.sa +'A~'M x0 

G. H~, !Umuu•• z "' •t01.sa + ,.m?r:J a: 0 0 

7. Coot at lllUk ~uot.ion 
liltt%'17ey• Dolh • 

\{' -80.21 + t,.EI716 ~ 

S~"U.~) 
(ID ") 

~ .17B1 

~ ,.t408 

~ .t975 

~ .10oa 

t. • 'atiS 

~ .. 13\\9 

j;. • U503 



4t. 

Prom tho V!llues of b lt is ooon thBt for o pound 

inore!lSo in t.bo yield in t.ho o.:u'lior porioa1 ono mey oxpodt on 

nn o.vera.go on SllorQ!Ulo a£ a. lb.. 1n tho la.Otl4tton yiold in tho 

case of tho tll'O't four -banta morM.onod nbOvo o.nd ot nbout 1.0 

lb.. in tho other thJ:Go bol'dei. PoreGnt.n.go stnndal'd '02/'1'01' ot b 

1D coon to bo quito lo'1'1t -tbo tltUtitltl!l wluo boina Of tho oraor 

ot 0 pOraont in the ¢ru:.IO o£ tho Dolbi Oto:'110Y• 

a. AV0%'0gl:) prodict.od yiold.s Zo lllong t~ith nct.u:ll 

o.n:l porcont.o.BG enol'S of tho Pl"Odlctol' for dlffo:roni 1nit~ 

yields Jto Md for gxoupo of ditforont e1aoa (%!1) Qro elvm!ln 

tho to.blo.o 1n t.ho Appond!X. ln oo.Cih of thooo t®loo thC) etvon 

r::I.J18'0 ct vo:Luos fol' ao covel'S mora than ao peit- cont. ot tho 

o'bsorvod initial :lloldbt 

It. oil:&. ba so ·n fl'Olll t.ho tt.l.bloo thlltt us OXpoctod, 

tho porae~ etruxlara en'Or doeroaactJ a.o tn 113 1r\01'e:lacd• For 

cho.ngo in m trom t tO s tho poroonte[JO Ol'll'()l" $8 soon to oo ro• 

duoed w b~. i'ho roduo\1on nfto~ 1a soon to bo not so 

ro.pld, t.hot"O 'beinn not J::Judl difforonoe 1n tho \"al.UCO tor l!P20 



Fo11 m; 1, tho pel'Oon\ago valuao Qi'O Qoan to bl') qUito 

htrlle tn 1!10I:It of tho ClaSS 'tho ·~r llJ soon to bo bot\'JoorJ 10 

por ocrnt. ~ 20 pw cont.. lt la thuo soon that. tho Pl'Odj.ot1Jla' 

pooozo of cm"lV NioUI tD }Xl01"' tor a alnr!J.o oevlt 'l'ho minimum 

va:Luo tel' t.ho per<tont.age Ol'l'Pr SO. oo()t) ·to b~ fQum• <e ~ obvious, 

form= a~; in ®rot ot tM OOSOOt tho valuo AD oocn to lie bot.• 

\!!oen a por oont., ruld a por oont.,. 4101\!l o1th thollO teb:too O.l'Q 

£twn tho t®l.oa S1't11na t-ho 1'lduoi£ll ltmito (95 par cont.) to• 

2o 1n tho :U.mltincr ea.ooo o£ a o~o eon w a 1 ) o.nd on e:cti'CX:lol,y 

lCU'gO numbor ot eot:a <m ~ a:> >. ibo nductal barldO so obtoJ.nctl 

al'O roprosontot'l in V1c,uroe (9 ). 

1a ~ cowna~ to tho I"'Dulta tn tho .1\ppemdbt, tho 

v..ll!.tGS of tho c:ro.ttP oleo (m) tol' t:htcb St ~ ba pooaiblo to 

pl'Cd1ct tho nvol'tlgo 1octat1otl ~ola of tho (glvon) Sl!OtlP oitb 

tivo por corm. otTOr of pl'\3d!Qtion '001'0 ool"kod o~ and tho 

roouJ.te o.:oo given f.n to.blO tv. 



~19 &¥. 

f'lim of ~o Cl"t'Ul> (m) of cUfforant lO"irol.a of p:t.'Odu(Jt.ion(~) 

i'or ':il1eil prcilotton Qf o.vorJ.gO 1ru:ta.tion yield ~ .nn bo 

r .. .:1: "'\ib 5 :7)r cant. e>l"'"'l."• 

too. la:n."'l of pxo.<luetton (l.1')d c"rrco:V01Xi1ng 
group ~izo. o:.im) 

1 

1. Rea s1ndh1, n~. Ro ·tOOO tOOO teO?. fa "2000 2500 

a it 22 9 1.3 a 

a. "'.od SlreM,, .oan- ~ aoo 1000 108~31 2500 3500 
[jlll):re. 

X X a 10 6 5 

s. Thnrp::L$ar• < ueonea) •.o tCOQ 2000 oooo.oo scoo 4000 

.ta X a::r -ta s 0 

4• TM~·(not 
we::Uwd). =o aooo moo 0000.03 4500 ·eooo 

Ill K 100 tO 7 a 

c·. n~ x.v.,n.x. Xo 1600 2000. roas.oo aooo 36.00 

m X 27 ta 10 9 

G. Bnrlarn, HSGOnr. :ito 500 m.a 1000 1900 

m 'lt (5 4 3 

7. Cost. ot mUtt p:rodulltion 
6tU"'JJYt Dalbt. 1lc HlOO to?e.ea 9000 seoo 

m X 5\l St 23. 



It in oaon from tit.& table- UV> thnt tho '\l:lluo ot m 

cOdQlUt(}• 0no m1$t c:onalUdo ~ ln ·~not'!ll, tho avo~ 
., ~ ~ ... 

cont. tor a b~ eOloot~ grdup of cottt of ovon o. enflll sUe 

ytald z as axplo.~nod b..V tbo. tbi'Qe ro~Dlon -c;urws., ~ol¥t tho 

~ lt.M. z "' atob;t, thg ~So ~ .!l'f'bt,R't~ ~ tho cttbtJl z = 

FP'b1a+bgP-tbsjt~t Obt.:llncd ln tho C:WO O'r both tho 12-ooell llfld 

tho tG-rroalr. pn.l'tb1 ~el,(1B.JS,aro given in to.blo 'I . ' . 



i'o~ ~t:i.on ln ~t.ion yiold o0 ~oSnod 

b.Y ltl> ..~W8J.'Of'ltU.on • ~ ,l,ll'lti <:mnUl~ • 

on 1S""1:!100k ooo 16~o'k poniol. NS,oldo. 
' 

..._ 

Linoar.~~, C®!&: 1~noor ~: Cu'bic. 

1. Red Sindhi, Roour. 71.62 '17.12 78,83 04.M S4.SS sa.~? 

a. nca Dtrdllt ~11'0. 14.13 75.23 10,42 ao.m ao.sa M.&o 
a. 'lb~ (q~'· 1(,3,'18 70.00 a,.-M 02.17 83.63 Mef4 

<lt Coot. ot mUle lroouotion 
BUlWYt Dclh • 04.71 (56,47 es.OO" 73.07 '13.1t 73.50 



'1\Q• 

' 

• 



'l"'littlN * · t-:fe 
.,~-... 

no. 

ii :lJ.tleC Of t..:lo l'lti:.";~ .r ()6 r':all,~t.C:"'S I: t f'O:II' d1ff'c-r< "tt. ff"!].tlOS 

of p~ Bu.?orlority K Q~ t!l" b'.Jll. ~if"":ront, Enrtlal 

yloldn ~ nn1 f'or-d~f-"'Cl"Unt ~o.tion v-:.Jrm z·• rl eom. 

Ir ':rlD. 

;!)J.,=.AA7t)?J; s:;t\ • 

. ~ r.':: tt.& 
Tota.J. l'lirt:l;)l----~~ 

l!CCOJXio. roixnfw ut:M. 
uoed. . . ~--· 

xo = 

____ J ,\: . r,oo 
total l'o.~iol. 
rooonls '!'GeOre& 0000. 

uccd .. 
"oa 

r'= :rn . 
'i'oto.l. ,p<nt,!ilJ.t I 

roeoftls- ·1"0001'18> usca. 
U3Gd. 

"o= 
'X. X-to i+~ X X+o i.-+-ur X ito Xt:LO 

- ---· -- --------- ·-- ----- ·-·- --------· --- --- --------·- --------- - -
1· ~Cil'""!:~~- o · y-y-lo c; ~ 10 ·u a 10 10 u 

2. Sod Slne:h1.. llu.~~ 3 10 tO f1 9 11 ti 12 ~ 11 1t 12 

.a.- '.m...xp~ (\703htx!). t2 14 f.ll 16 '1'3 15 15 11 13 15 16 17 

4. ~ (mt. ooanod). tO H \2 13 10 '\a 13 ·14 u t3 13 '14 

n. !IarLm (1. ~. B. 'I. ). n 12 18 14 11 13 14 16 u 14 14 16 

e. Harb.m U:tssar ). 5 (} 7 8 6 8 8 8 7 8 8 8 

., 

to 
~ 



~abo1• VI~(OIIIal4. l ···~~ .. 

11} 1\: co 10 ncr ennt. 

m fl b iOQ lit == rgg LI'= £D __ 
t:o. Il!:P.D. l>ru:tiGl 'Lot.!ll Purti:ll 'robl .l:'arttal. 

:roool'do rcoo~ woo. .. :roco:n'lo rccorr:lo m:Oda !"'OO:rdS rccordD tr"!Xl. 
~cd .. used. unca. 

x
0
c; l:ct;;; f!oT:. 

-
'>< X+ti"' i--t2..o x i+O i-t"l..O 

" 
i+O X+l-0 

1. Rod Sinn'"Pli, I:.!onl.U"lo B1 23 33 62 ge w. 41100 28 33 4-1 120 

.2. soo sin.1b!, u~. ~ 3i 35 00 29 3!) 4i? 87 :m 4t 4.9 10t 

3. 'l'.barp~ (Qoo,ncXI ). 33 4'$ .oo eo <a3 65 G3 100 47 01 09 120 B • 
<l. ~ (mt. tiOruiOd). 28 35 <\1 67 33 ·!5 63 U9 33 49 mtso 

6. Ha~ l. v. B.~ 29 ~1 ® GO 3'1 64 00 m 39 GO ~ 114 

a. n~ Biol:llll'e 18 Z:l M 33 20 B5 a843 21 20 ,aD 47 

2. 
r-& Va~lon 1n x botuoon nnin:llt:l .. 



.. 

It S.O ooon i'ztt!l tho to.blo (VI) tha.t in dot· OUlll.J SO(K) 

par cont. ouporlority of tho bllll, tho n·~ m• of do:adrt.ers to 

bo OO<!lP1od dooo not lnoro!lE:Io vor.v oueh. ~on tho truo oieo u• of 

tho IJOPUllltton !n !nofOO.Scd t:llllo tn dotcotinc to por com. oupo• 

dority t.llo inol'OO!.lo 1n t:1 • io qu!t,o opprooiclblo, AloOt !n clotoc• 

t1Il.'3 tho 20 por cont.. auvarioney, tho inoroooo in tho V-:\luo of 

o' on aooount ~ prediction 1a rl()f) oudll. !?or dotcot1V8 10 pO? oont. 

ouponol'ity, hot::evor,. oa1\V ooro coos £U"D roqUil\YJ if only PQZ'tiol 

soccor&J Ot'O used lootc:d of tho total ones. It !e furtbor ooan 

t!lot for cooo o!t.b DU!"~t' lovol of init!::ll produation ("o) tho 

nu:ibor of eoa.~ to bo sa:aplctl to cora than in tho ~o of cot:a 'Oitb 

avoro_..r-o ;tovol of init.lol P%'0/luction l11 tho difforonco boing !!!Ora 

p~~ ro:r lt c:r tO~ for- .II c no .. 
a.. 'lbblo- V"'IG c1~ 'tho poroont.ago stsW!:ml enoro of' ooti• 

o.::~tco of IJ:lrOial yiolcl s(r/0"' 1t2 deyo Wldor too o~tano of oOf!lPlinet 

~. sklpl.o ront.~oo ooopUnlJ o.n1 eysta:mt1" ODZ!lPUrlg tto.oro t!lo 

oleo of tbo Blll!lJ?1ot 1n both t.ho co.ooo, io a!Xtcon (~) !llld tho 

1nf.orv.ll of l'OCO~lnfl in tho ltltt.or X):lOO ta lolOVCn dQ¥G. 'rho tablo 

g!vco tho ovorugQ poJ"CllO'ltQCO J'Olot1vo ofi'iotoney of oynt.coot.io 

oa&lpling ~;Jlth roopoct. to aioplo I'Oild.all o:::J:JPl&ng of doilY gtel&l. 



dUJ to s~ of tho cla.Uy yiol&l of tho ifi!tio.l pol'10d 

l'ob' 0 VUP. 

ltiio'l'V!ll ' • 
of p 

llNO~*or. 1 Pg 

ono oools 



61. 

initial. p!O(luct!Oo (::,r> M:I ~Ul,) oieo. wJ. 

IJ&:l»lc Thn~ .t::~iaa.. , R~a;l:ltSc fr;:1Ql iD"'• 
0 

10 .. 22 
m 

90 1 Ql t':l( .:lz 1· 1 5 _. JO 
(4 ' 

t000 e.,s G.? l3e1 S..4! 3.1. 2.9 t.? 1.1 

1600 9.7 a.<l 7.1 a. a a.s 2.8 2 • .a 1.0 

1007•1.2 J>.a p,'J a,.o o.a .0.~ a.o 2,? a.n 
2000 o.e n.,o 7.9 e,s 3.41 s.o a. a a.t 
0000 o.o 7,13 a. a 4.0· a. a a.o 2.1 •• 6 

It. is ooon tJUl toblo Vll(a.) tbn~ oyotanat!o sat:lpling 

oompling 1a not. noro than tbrco por cant. for any lovol oi' initiol 

pro<luotion. 



. 
1. Tho roDuJ.to on COl'J'Olat.ion ohoo tllnt tho coofff.o1<mt 



63. 

a.. 'i'ho l'OOults on ooJTOl.at.ton lll"'t in. ~ in og.roo­

ment o1th l"®Ults 1n .como of tho O!U'11ar otllt.'llOS• Bamo col"ko:ro 

h:l'l/0 uaod 70 ~· yiolll• o1th tl oorrolo.tton ccofftoitmt.. Cf tho 

ordo:r or ... ~ao o1tb totlll. 1/lctation aioldt QD A su~o to pl'Cdio­

tton.· ln tho Pl'OGOot ot.t:UlY•· excopt for tho Bart.am he%'11 at. 

llisaa.r; 70 ao.va • .vto)..c:l nnw. n .oonolo.t!.on o-t tiOl'O tbt::ltl•-ao • 

100 do,Vn \ yj.ola lo OOZ):)i<lorod GOOd by OCI!llO 'C0$0r.J• llOfOt ~ 

the prcoont sttlt'l.1 go.w a oo1'1:'Cilat1on of mo1'G tbo.n +•SO 1n nl1 

thG ho:r&:l o:c.oopt. tho HS.Sscw bQl'd \:bol'O tho t»rrolo.tton \'lOS +.?a • 

AO po:lnt.cd out t!31"lior, hOWOVOl"t it dPOO not .SGCI:l to 

bo Stl.fo to lxla!3 aey t~ellaltOg on. prediction hwOd on o. ccrrola• 

tlon of .lono thon +.oo s1mo othoro1ilo a largo fr.lction of tbo 

variation 11\ tho total ylold trould remain ~ned • 

.tlt tbo corrolat10n tal!$ bc:rt.aoon p:lrt.iol QS.ola am t.otnl 

utoltl is oubjoat. to tho or1t1c1cm th(¢. it contaJ.ns an olanont 

Of $PU1'10UO C::Ol"l''llltion dUO to tho ~ yioltl bolng $.tsolf Q, 

p:ll't of tho totcl Yiol<l• To obvlato t.hla tho eol"l"(!1.nt1on l'xy 

bott:Joon tho pnrt,iol yt.Old a and. tho lntor ?tOld 11 oor.o I;O:r'..tcrl 

out. Ho'l7ovor, tho ~'!ll.ts shoo tbnt tho conclo.tion wluco do 
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not 1natot:~Se oomlat.ontl.¥ -o1th nn inoroano irt tho ltmgtb of t.lle 

t.nit1a1 poriOtl. lt oannot bonce be oa.tlo tho b3a!fl ot doctdins 

tho ot.o.go at 'llbit:n OIU'l$ y!6ld ooul.d be t:::iltab llD a I'Ol1a:b1e 

eutao to~ pl'GdioM.ntJ tho total -~lon srlold.-' It ts lulotm 

th~t. tn tho· J>otJras:J!()n or t6t.al yield· on pal'tial yleld a.o 'lltlU 

QS 1n tbL;~ oi" 1atol' uield CD ~tci1 ytoM, ·ttia 'lo:lSt SqU:J.J'OO f 

ost.2rl:ltoo ot thc:t .l'Q,gJ'OOOlon -ooottto!otitS ~ obttl!nca by m1nt• 

ra1a1fl8 t.be mu:» C4tUnt1f.Yt tbo t.otoi y1o1d b:Qing -tho otn of tho· 

~1tll. ;ytald· o.tJd tho l~ Ytoldt 'ibo l!'QIZJ."GSS!on eooffloio:nto 

in tho t«> ditto~ Jtt3t. b,v unlty.,. AlGer ai.Mo the rgo!dtn'l. v.:u-1• 

o.noeb lU'O llamo, tooitl of ol.gnUlcam'o o£ tho l'Osrot'nion ClOoi'fi• 

c1qnto mul.a bo ttlont.1oal. '.l.'bo pt'OblEC of dll"act Pl'act.1ca3. tn• 

t'Ql'QS.t, tJO..roow:r, ill to pl(Sdtct tha U~W la.c\o.t.ton rtold• and 

aot tho· 1at.D1"· ~0141 a!li!J co. such lt tlOuid bo pl"'to~o to two 

tho J'O~ton .Of totn1 3'1al.d oli' partilll ylal.d di:roetly to don• 

v1ng i't han tbo tegrona1on of' lntor rlold on th a put tOl S"iold. 

a •. Corrolotion bott:aen total yiold o.nd ytold totG1 

ai't,Or tho pQQll lrookt anO -otbol" lntot" :/ields -aoro lllCo 'CONed oUt. 

L:~.tor yiolcl aft.or tho pc:llt oock gaw o. eorrolo:Uon ot moJ'O than 



.. 

lll.QfO. lleq~ -p~lat:lon ~ poQ~iblo f9X" ®\1.9. t:r1t.b .hlfjl~r .lQVOl 

Qf pl'Qd.nqtion than ~or OOtQ 11$-tb .lQOS'QI' no:l.d.t ln ~~ .. DYOJ'I;l,CO J.acta- I 



oo•s• tho s:o~ ouot be. about a ao ton;, 

1. i'ho rcoults l"ago.rdlng the liW¢ont.ago v.l!'!atioq 1n 

totlll nold e.0 expleinod ·b:J' Its ro~s1en • 'both :u.nonJ' ana 

ouMJ.ina:u-..,. on p:uot;1a1 .vtold clearly Sbow tllo.t only wry sli~t. 

lopl"'VEXl'IGnt. 1a ·aoh!ovod, li'J aU· the·l"Otnl b~· alWcilncd» by using: 

ourvtlinoil~ regr'6$o·ton t~oo.d bf :u.ncor regromd.on. It ts thus 

soon thnt tt ts .not, CbJith\lbil.~ t.o .G':Jp"i.rY$ -ot.l%"i11ltnM~ ro~a1on. 

a. \1CS. ·.may eo®!dor 'tho ut.nit~ ac pl'Od1~ii)n or lo.ota• 

t1ot1 y1old on tho ~io ·air oorl$· ~16ld 1Il broOding pl"'tJr.UlOO• 

ln .P~S'Ol\1 to.otlo,z .nuoa p)"dd1ct11:5n docn UPt. help .voey 

much. In Ind1£ul he1'da, 'boc:ii.Ulo of .1.nt,o durit.Yt bY \he): t.Smo 

tho t1Uk 1'1300~ o'f ~tom bo®.tt16 o.vaUc.bla tor ~n 

mol'O tban five ya<m:~ t~Ul ha'O'O d'Gpsed aM titl saoh n oQ.vihg of 

about flw ·t.o oiX mt)tlthD· 1d tho tfino· ~uit'OO for testing-~ n 

I'C&Ult. -of baaing tho estimate o¥' l.tlotat!on Yiold ot datl.?.htol'S on 

tho- carl$ y1o1d a5l!tm. 'less of oft1o1cney duo· tt> ~i'edtat.it.Sn ls 

Dbt ~ afm.ine a.t onpoc!.a:lly 1n tho eo.ao of l.OtJ srtell:lS:rig ooatJ. 

In tho oasll' ·Df' holt"ors, b~wr• lt: 1a bl~ p-mt1t.o.blo 

to bAvo n. prootso mothod ot pred1ettng lnot.llt1on .vtold in dooidintJ 
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11.: l'l'Odlct.!.on can bo uoOd to: aa~o m Dho'rt,l:lnill,g 

the I»rtod tor ~.out. .cxpa$Qnt$ J:>f oel't:nln ~ en &lirv 

aaf.t.l.o. IIoro it. $,t: cotlll:t btl Mstlilf3d that tho l.avol ot: Pradnct.!OU. 

hll.ll m lnt.~ton glth. the ~ant at.fqot:f!t :om· .of.dlt. t.n1m· ptl!' 

t:ro:l.tmo!ft. a. moll ztu'!lbo~ ~ l.lbout tlvo to teli • of SllP01'1or ooca 

Cca dotcuminod by p~ ~wn ySelan;) sil'U.J() in tlU.s. oa.oe 

tll01r avomgo toW l.Mt.at!bn yio1~ -.!£1 pf(ldict:ea \11th ol'll:l ~ 

tiVQ POl" aozm. ·ort'C)r .. 

10. It is al(:).V tl'ml· tho ~t.a· ·m r 's:abl>lins cf oilll 

yioldl3 ~ initial ptl1"1'04 t tba.t. tha. oot..Smato of "t.h!i p:U'ti!ll 1told 

:x b:lzlod-an· oyn~ ~1M ·aWl· woltlY tntol"'1tilS- of :ro®mh1S 

1s mo:to than .o~ ~lm.6B as otfidsnt. ,as tD .~ ·1.'ml®nl ~~ 

uith tbG sooa. tu:lbcr of 1r000l'do o.par\ ftul bolng t:lOJ:O convontont. 

1n pi'<lQt,lco. 1n th1B .mot.hot'l .:of' syut~io .SQI!JPUJlZ;. p.Ut.ial. ;vield 

of ovan a o~· ooo· ts ostSni'l.\04 t:d.tb a p~!tdon dO~ing' 

to o. 6tQ.rli~ Gl"t'bl" at the Ot'dor ef throi:S l)E'lP ·~ 

i'ho pare~ loStr ()1' Oi'ft.a!oney! bQCo.usa o~ eat.hutrt.lon 

(of ~rtit.\l. ~e1cl) 1s fo~ lOu in tho caso of oystaao.tta aampl.lrlg, 

boblg 1000 t.hnn four por cont.. tn tho Q®e ot a. oinglo coo's ,11e;td, 
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anl of tho ol'dor oi teo par oont... fop a g:cup of ton. 7bao tt w 

oeon tb.:l.t th01'0 ia not l!luc.b loos in precision in eatim!ltS.ng tho 

pcuotial yiold flul a o~io oompl.o of yioltia roco~od at. aoota.y 

1nt.orvt>la, and uslng tbla oot.tmllto tn the pl"Cdtotion ¢~tton to 

eat. tho fln:ll l.aotstlon 1lold• 

t 1 .. \ For thi£1 Bed Slnabl bold• nosur, col'l'Olnt.ion t10S 

oo$00 out; botwon t.otaJ. l.soto;t.1on yiold nna ootimntEIB Yield boSGd 

on aystana.tio somplln.g' nt e~t. t~ooldV lnt.olv.llo throUdlout. thG 

lo.otation. Out. of tho 't.'£70nt,y na:mpl.oa Gt~1nc<l, tho OO'I'TOl.o.t..ion 

aootf1o1ont aaa o.bow '!" .ao 1n tho case of fift.oont thirteen of 

tJbioh g1v1n,rr a. coi'ralnt1on of more them +_,.90 • Thus tho mat.hod 1s 

ooen to be attft\Oiivo if t.bo milk l'OCO~in!! o:m bo aproo.d throUflb• 

out tho lactntion. 

For u:mt. of ttmo. tho otudy on 1crompltngt could rot 

1n0ludo othor dooignl:l of OOlll.Plillst ouch as oNSf,El.!l.!ltio oQillPl.1rllJ' at 

bl""'oot~, tWnt.bly atld a.tllor· inte~,lltit\tliiod rooom sl.'llllpltng 

otc •• and alae CQul.a 110t bo tulda to covor all tho herdS. 



60. 
SUllU,:\RX. 

been onmal ot11. on tho problem of p1"Cdiot~ lo.otot1on yield of 

a eou f:rco bor p::tl'tiol yield. 

1. Correlation coeff'icionts ooro found botooon laet::!.M.on 

t:co!ro • yiold9 uitb a eorrolatton of' tho oR! or of •. 90 uitb lacta• 

covered about tiO p:lr cont. of' tllo lneto.t1on ,vtold am about 35 por 

cent. of t.ho lactation lon__I1Jl. In tho o:wo of cont of milll pro• 

about. 60 por cont. of tho lnctotion yield l!nt1 about GO po!' cent. 

of tho lnot~ion lc~rt!l, ms fotttld snffioicnt to c.tt.ain tho do~ 

cont. of tbo laet~tion lcn;;::t.!:l o.nd about tho ElOOO (OO) porccnt:J.CO 

of tho lactation yield. 





• 

£>. lbo problem of predict!~ J.acbtion y!old from p:u-

yiold. 



1Sal:lpltng or nm ~ for c~ti .. 

wtin.C Jnct:l.tJbn yield of com. t 

1Fnrl. yields of he1fora 111 ralotion 

to the shape of tho J.uatat1on c!l1"W 

and their V-lluo in oot1r:at1ng eonstic 
CQrtt •• 

9E3l'ediaUn,z 305 .. day yiolds fro:::~ 

aliort..r.mo roeo~. • 

'Tho .Doforl'Qd ShOJ"t.<tt.fl!io TOOt as a 

t:eo:otll"Al ·or tho Por.f6roo.nOO .of Dtliey 

CO<UI. t. 

'An lln:llyaia of tho tioa chaneo 1n 

mllk p~duction tn 1o5ivid.U:l.l lne• 

tntionl!}} 

'Tho offeet of Enviromont and Foro• 

dity of Lactation. • 

' 
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' 
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a. cc~ollip,l ana s~,D. 
(1'.341 )a 

'•\ otr:~paricon of dtft'ol'Cllt t!lot.hods 

of ¢ll.cmlatin.:! ;veo.rly cUlt and but• 

tOJ"fat rceorcs. • 

• Introduction t.o tho t.llcory of 

::;t:at. 1st tes. 

•Invootigo.tions on tbo poasibllity 

of' ~ot.omininc: t.ilo lncto.t.ion y1clii 

of' a cUeh eot1 from l:l cllort. 1nitla1 

l:J.ctation porioa. • 

-M.Agric.fgS.jtQ.1·4BaiOO. 1257. 

recording by l1m1t1n.."' tbe tioG or 

collecting tbo prodttet101'1 data?' 

''lho cunlya1D of t.bo L::ctation curvo 

1nt0 !.:rut1tl:u:l Yiola al'll:l I'e:ro1ntoncy. • 

'On PrccU.ction of 'lotol. YlolCJ.S.' 

•:::xt.o:rnol f':lCto:re nf'foet.ing olltt 

y1eJ.a.• 



A P P j1 t1 D i X. 

tMlo 1.1. 

AV9rot.JP prod1atcd ylol.dS (?na Z0.5.30 + 2.0&23 Xo) 
o.lOJl3 tJit.b ::l.Ct.Tll. unCl pol"CCnt:J.CO Cl"l''l'S of prctliction 

for d1ff'oront partial yi~t!D ~) und for s mtlPD of 

6U''i'oront. GiOOS (m). 

(·ned SiaJht a~., r..o..."ttl". >· 
Partial. r·mn 
yicldn X (lb.) tOOO tuOO t897. 12 2000 2500 . 0-~~--~------------~------- ~. -Prodiet.cd ---~--.. ~----- --------~-~ 

yioldO ?0 (1b. > 2387.00 ~at <1183.00 ~.33 63!)1.11 
l l J 

o s.P.bbl %-"l.r:. s.nt:nv 4S.e. s.s.cuv r.s.u .. s..F.CibJ %S.s. s.l7Jnv s:,)S.E. 

\ 

~ 

tO 
20 

eo 

~ z~o. o?a.,ot 
soo.&;. t2.9 ~?.J:.<m 

2.')~63" t0.8 21~01 

2::16,00. ll.<l 1%..00 

187.07 7 .. 6 11:7.05 

o.o 5"i3.&l 

8.2 270.2:3 

o.s. ~00 
0.1 159.02 

3.5 oo.w 

13.7 5?2.83 ts.o es2.e:a 1c.a 
0-.6 270.1)0 o.n ~0.90 S.IJ. 

<l.B 203.82 l'l.O mn.?a ~3 

3.0 wo.rn 3.0 tot.ro a..e 
2.3 00.50 3.2 1~70 2.7 

'·'"! 

~ • 



-o.:rt.2.nl.. 
ito:f<'!n. llO (lb.) 

tqh:lg J.g. 

A'fi'Oro[JJ prcd!etoa Y1o;ldD (2tf= tD5.91 + t.,89£i9 Xo> 
o.l.on$ u1tb c.ct.ttll and porcont::J.co czo:rom ofprcdietion 

for difforont ~lol y!o1tlo <so> nn.1 f'or L:Wtli.E of' 

d!ffOl'Otl't. 01200 (!:1). 

(Rea Sinmli Uoftl, D::u:!c:lloro.) 

sao iOOO ,&;,~ 2POO 3500 

F:rcc11etoa t702.6D 200t. 7t 3ta'l.ee .aoos.<11 ea21.re 
ytoid 70 (3.!'!_!____ _ -------~-- --·---~ ____ ·------ -·-

0 s.F..(lbJ w.s. s.F.Jlb> 'r.S.R .. s.ntw ~~. ff.F.Clhl rn.-s. s.E.Clthl .%B. B. 
. 

t 400.03 97.2 '.1:58.10 ~ () <150. '1\l 14.1 .a68.B5 9.6 525.33 ?.,7 

a ms.m 1~.0 220.59 10.9 9t1.18 ~.G 247.~ e.o ~.!35 l3.0 

lO fn2.20 11 .. 3 1'17.~ a. a 151.40 .(49 S03~~ <\.1 312.~ tl.SJ 

20 100..40 o.7 147.,.00 7.1 121.00 3.8 177.5-1 S.G 2Ja.S..;!. <1.3 

ro 130.00 ?.7 10S.t? 5.2 70.s;> a.e t-;!.7.00 3.0 27.3.83 4., 

::1 • 



±·pf~,. .... , j.J. 

r.voraco r;rodictcd y1ol.ea < rr 7::!7.00+ ;'3C13 :z:0 ) 

olon.<;r uith nct.rn:t ~ J.'cre-..Jnt..'\_r-o Cl:""''"O of 'rcd1ation 

for Cliffcrcn:t. ~1£\l. yiclaa zr0 m: for r-or:r.~ o-? 

(.1f?oront. Dir-'X' (tu). 

(~ n<m:~. (oo .... n:Jt~),1'£ltm.) 
- . ~- -----~--~-- ---. -. - -- --- -----r·.- . --
~~~ Zg(lb.) tf.OO . 2000 '21~29 .3500 4000 

1-'rOOJ.ctcd 
yiolao '13(~·! _$1;>;? ____ ~~a ~~-~·t3 100:).3 37'20.2 

n ,.. "(lb) z,s 'l.. ,.. -(lb.) ...... 7 ~ "'(lh) ... ,., f> "'(lh) (',.. t> <' ~:>c"J.b.) ~~ ,., 
·•., _ • • .;~. ~ ...... ltl ·• ,,. ...) t. -• •• ">e • .:..AJ• ,. •'• ~ ·• ·• 

1 roe. en ac,o 977.12 00.~ 31tAa 1G.3 97.>.21 12.9 932.88 u.a 
il 410.31 17,0 «.:M¥l 1t.6 411?.4\ 7.& t&J5.68 a.o 471.7.3 6.4 

10 ;:;as.67 13.t ~00 o.a 327.60 C..6 333.00 f1.5 roo. as "l\.t 

20 238,3$ ~o.a mo.m Q.? ~60 <1.1 251.10 3.5 z::n.ro ::1.3 

Q) 207.f~ ?.3 t£~.33 4.0 1t'3,£0 2.0 147.20 ,.9 V'Jt.6B 2.2 

$!4 .... .... • 



Xpt)l,Q 1.4. 

'l.vorneo predicted ytcldG < zr.F -&1.40 + t .4084 Ko) 
Olong uith o.of:.tml 'lni <Jo?O·~mor:o orrom of pra'l1ot.1on 

tor dtfforort. p.·u"tltll yields (n0 ) o.na tor ~upa of 

diftoront. olzoo (m ),. 

''llw.~r Uord Coot tlO:lOOd),f''lt~.) 

;;i~~~~o{1b. 1 2000 moo ~a._l&,i ~oo oo!'Jo~-
•rr..dlot.oo ' " ' 
yielao ~(1b.) B"l'"-32.40 3!31.Ml0 CicnG. 7n G003.4Q- 6')3?.GO 

7 

l1' E>. ;(lb) x;.>::• D. ~[1b) w • .::. r.,.3(lb") ~~. t.B(l'b) c-,:,. • f. • .(lo) ~~ .• £. 

1 '73:'.1.93 137,.0 ?E9.25 21.2 719.00 1'l.S 724.93 tt.G ?m,GO t0.5 

e 376.63 t3.B 357..40 10 .. 4 3:39.0? a.1 3W.t.a t>.a 364.0Ci o.a 
10 3~.~9 "·' 273.01 8 .. 1 Bm.67 5.0 2~.43 4.8 ~.42 4.t 

so 1Z57"~.) o • .a 223,.13 o,a 100.31 3.9 313.00 3.4 ms.a:> 3.d 

.(D S02.40. 7,.4 tJ3..67 -<1...6 1\G.P.S ~3 14.~12 2,3 177,.&? P..6 

~ • 



AabJ o ' .e. 

AVOro[JJ prodlc:tcd _yilll.do (Yo= -704.32 9 2.~ :Ire) 
olone utt~ nct.tt:ll. nn1 po?eont~nu- <;:rrrOm of Pl'O(lle?.1on 

for difforc~ pnrtiol. Yields <zo) on:z -for ~upa of 

d!fi"orcnt o1zao (c). 

(li,rluro UC1'1:111 LV.R.:t.l 
Ptirtb:L .... -- -----~- -·. -- . -.--- . . . - ·· ... · - ·~·-·-·-"··-~----·-~-

Sielea Xo(lh) 1500 2000 /~ sooo 3500 
- -----~ ----. ------- -- _A_ ___ -- -------·---•- - -~---~ -

Prod.t~ . • -----·----co-

31cl.&:. ;,(lb.) 2?<n. 70 3890.~ ~. 73 0017"00' 7,381.63 
·---- --- --- --- ------ - -·- -- ~---- -- . --------- -----------~-------~------------ -------- ------ -~- ---- ~~· -~------·- --~-------- -------

" 

0 z.P..Cl,b.) s::.s;s. s.J:4(lbJ $.B. s.F.tlh> s:\S•E· s.P.(lh.) 555.E. ~.ELlbJ z.cr.n. . . .. 

l 109.07 2a.2 100.71 10.4 ?ijS,.SS t'i'!O 75?.2-t w.o ·m .. oo to. a 
G 003.00 t4.1 300.66 o,.a 3Sfi.a1 e,o 359.48 7., ~ €>.9 

10 303,01 11.1 270.f!'l 6.9 2GG.~ ~ .. o 2?t.~ 5.3 S"JQ .. ta 4.9 

20 25~12 9.3 212.6t .5.5 2rrt~-n 4.7 ~,~33 Jl.2 ~00 <.\,.G 

0) t~0.63 ?tO 132.40 3.<.\ 1~.1$ a. a 1~.87 2. 7 n?S •. fJ!l a. a 
~ * ~. 

. ''"""''''II!! 

:; 



~®18 '·Ge 

Ave~ p1"Cdlet.oa y1~ (?.oz;:c ·t0l.36 + 1.M?J Xo> 
alolllr mt..h a.cf.t1'll o.n1 v.oroo~ crrcro of p.rcd2.at.ion 

for dlfrcrcn'l'. ~ 3i9J.ao (So.) w:il f'or croupn of' 

dUi'axcnt. ci~ {n )a 

(ll~::mn. »oro,. Uiccnr. > 
f'Qrl.!ai _____ ·- -- -- ~~- - - - ------ ---- -·-· . ·-------
31-olds ;<ll?·-' 600 'f82t2 t000 T200' 
Pl'ct'llcted I I . • . ; 

ylclGt:l Zo<lb.> G12.GO uoo.42 M4fl .. oo •100.13 
. 

o S. E. (lbt ) S s. E. s. B. Ub. ) zs. '!I. s.rr. (lb. ) 5:-S.E;; S. G. (lb..) ~. ~ ... 

1 f~.7S 20.0 128.00 u.~ sro.oo 8.9 130.<\a 1.8 

a ro ... 22 H.;! .S9.4a -6.3 65,.35 ~5 ?:>.oa 4 .. 5 

tO ~-SO. -3~? «..W ~0 52.2! 3.6 ea. eo 3.9 

20 oo.m a. a ~S3 S.1 44.20 3.0 62.90 3.6 

m m .. tB ?.? 22.71 2.0 33.37 2-.?J oo .. m 3.2 

"''I! 

~ • 



X":Jblo 1.7. 

.'!.:vomto J;~l"Cdie"..od ytaJ.cw C ;,a -co.~+ 1.v7t5 XQ) 

illonz tlitb ... etrul 'lni • -arconta.._no Ol'l'O"'S ~ ~l"l;ld1ct.1.:m 

fOX' ilifferont. ~ic.l Yteldc ~) .:tn.' i"or grou.;..c of 

difi'erom. oizoo CoJ.. 

(Coot of d.lk' .. 'ro. action ~Ul'Vcy,LOlht.) 

L ".:n'tJ.Jl, 
,y2olilS X,o(lb.) t000 t375.00 2000 0000 

~ _..... .. 
Irodi~a:.o 
yioJ.(la r:c (lb. ) t6J1.a9 a?20.0J ~."b 4:003.64 

··- ---- --------- ------ -------------- ----- -- --------- -----------------.----------

n ft•'£•{l.b, 2 rt~~ ... B. ,<1,S.(lb.) . .~4'l.Bg §,?.(U,. 2 f~.Ra f.•tt~CJb.) f''j.B. 
' t . 

t 031.00 3).? -G23.-M m_g (i2::i._::i5 ·t').2· 630.79 u; .. s 
5 31~67 f:}.G roa.-m 10.9 2'30. 71 ;,~a 320.63 7.8 
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