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Fredeen (19137) in an artlele entitled, "Where should 'we be go1111 

in animal, br"d1~ rellearoh ,,. haa ment10aed that, "The 1.proYelll_t or any 
breed or speciea of livestock i8, itl the simplest possible teas, sa prooess 

of re}iLaohl, an 821Jtins population of genotypes \11th another Which is superior 

in ~O'Jlle parUaUlar feature or teaturn o£ net produotive merit". the m.tho~a 

undenakm to improve the net pl'oduotive merit of th. c4a.iry anilaals oan be, 
,(,y,..J 

the NId __ ent or 1m,s from animals ~ the lame breed b.v rigorous seleotion. , , 

'the goal may also b$ achieved by tbe introduotion or new len.a from. the animals 

or some othf!)r breed. }!loth thfP methode can J'Gsult in making desired improvaaettt. 

Selection within indigenoua bl'eeds of dairy cattle in India, \thiGh 

are very poor milker." bas not been wooesstul. in increQsq their. produotive 

merit"J,,'Q8 cQlIlpared to those in orossbreds.' And it SetSlll'll almost itapcssible to 
. " 

import large number of d airy animals of improved European 'breeds. the 

posf:11bllity or their adaptation to Indian environmental oonditions is 1\ matter 

of some COIlown. >1aplac_an'h of present pne. in Indian cattle by better ones 

seans to be the only solution tor increasing their milk yielding aapacity. In 

this context, lie have to go in search of" a superior source of germ-plasm 

beyond our shor~s41 It is exactly- in oonoordance with the suggestions or 

Mshadevan (1966) who has brought out - the current thinking on breeding for 

milk production in the 1ntensive areas of tropios. 

Crossbreeding of Indian onttle ~th ~praved iUropean breeds or 
dairy cattle haa bean adopted. as a. solution for f.lUl.glt1enti~ .milk produation. 

It. is an attempt to evolve 8. new breed of dairy oattle which aall well ~apt 

to In1ien oonditions end yield considerably greater amount ot milk tiS compared 

to the indigenous breeds. A number or methode have been suggested t.o aollie". 

the aspired B0al. 
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1. Gr()$Sbraedin~ based on utilising the first generation 
progeey for produotion but not tor .fUrther b~ad1.ng. 

I 

2. Baokcrossing uith EuropeH1ll breeds to get purebreds 
by grading up. 

5 f) Backcrossing with Indian oottle till- suob time that 
a suitable ~evel of exotio inheritanoe haa be~.n .f·ixed 
which should suit Indian conditions and has good 
producing ability • 

. 4. Inter-se matinG or F 11 s £ol.lowad by .se1.eotion. 

Before '81l.Y' of these methods is decided upon a lo.rge number 

of breeding experiments ough'h to be oonducted. A thorou@l investigation 

of the F 1 generation and all possih1e baokoroauas made on a aomparative 

basis to searoh out the superiority in any one of them. The genetio 

arahitaoture of ouch one of those oroasea should be studied ooref"ully" 

The studies 'Will. explore tho possibllity or a gene pool lIhioh oan fom , 

the basis for the evol.ution of tho future breed. 

Indian. Mi.l:1.tory FF.lrms have been cro8nbreed:tng Sah1~,a1. with 

Holatein-l!'r1eaian in n somewhat planned vey 11 :for the last six decadeso 

These data are valualfte and ean probably answer many of the questions 

'\lith regard to the leval of inheri tonos "'hioh is bast suited under 

our aondi tiona o£ cl:b:nat e, hygiene Qnr1 managGtllcnt CI 

A thorough atuctv of the genetio arohitetlture of the population 

vrlth rogard to milk y.ie1dirlg oapnaity is neoe~witQtedo ~rhe laatntion 

characters are manifested very late in 11£00 In order to build a 

good yielding herd the study of: oharaoters manifested earlier in :Life 

and their relationship with milk yield may be undertaken. The stl.ldies 

ml\V lead to deveJ.opment of a oriterion £or early seleotion and thus 

in establishment of a good herdo_ Various oharaaters msnitested 

before the lactation are, birth weight, weights at vnrious subsequent 



ages upto first calving, age at puberty,. age at first calving Gta. 

To answer ~OOle of the questions being raised cUl'l'sntl.y, 

Military ram data were used to investigate the follow:.tng B 

1. To stuey the affect of goneti() groups (gl~ndes), 
farms, periods, season of birth, breed of' the 
sire and the l1UDlber of ~not8tion on 50Q-dq­
milk production and voight at oalving. 

2. To otudy the genetic architeoturo of. 500-dey la.otntion 
yield,life time produot.ion and body weights at i"irst t 
second and thilXl uolvinga in puro bred Snhiwal nnd 
Sah1wal~' ria sian ox'oases_ 

3. To study" the rbenotyp1a and genetic rala'tionehips 
of we1sht~, at birth. firat, second end third oalvings 
with 5OQ...day la.otation yields in QO).9.t'eoponding 1aatations 
and life ti'!le production in pure bred Sah1l-1al and 
S~lhi'W'nl-l~riea1Wl oros GElS. 

4. To otud;r the relative efficiently o£ milk produ.ction 
nod its genetics architeoture in Soh:buil. anJ var-~ous 
acnetio g:r.·oups or Sahival Friesion orOSD. 
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EUliOPEAN llliEBW 

Gowen (1954) was first to report. the heritnbllity of 
• 

milk yield by daughter-dam oompnrison and full-aib QOl"relation. The 

estimates of heritability for firat laotation produotion reported by 

a number of lIarkers have re on sUlllmarised in Table I. The heritub1l1ty 

estimates ran GO 1"rom 0.12 to 0.00., The her~.tabi1it.y haa been astim.atad 

differently by various workers" 

Miller and I43 Gilliam (1959) and Henderson (1964) reported the 

heritability of' milk yield by helf sib correlat:l.on :in Holstoin-li'risoian 

oows. 11he estimates ropol'ted were 0.50 and 0.51 respeotively. The 

heritability estimated by regresnion of' daughter records on dam. have been 

reported by 0' m. ena ss ~=t £. (1960), Freoman (1960), i)('l atoll and l~o Gilliard 

(1964, 05), Dereskin and ll'reemal'l (1965) and VAn Vleok and' nnrt (19a5).. 1'ha 

C8timates of' heritnb:111ty of milk produotion in li1riea1nn onttlo rangec1 

betweEn 0.22 to 0.52. Deaton and No Glll:Lax'd (19G5) have esti:nated the 

heritabllity of milk protlnotion by £lSElUlUitlB first an add1~ive model inoluding 

intc:raotion and then exoluding the intornotion. 'rhe 9HtimU.tO 01' heritab::1J..ity 

"then modGl ~Jith intel~aotion \lao aSfJumed "ras 0.12 8a canpnred to 0.35 the 

eatiraate yielded by tho n.o interaction model (I 

The heritability haD boon estimated £or later ~actntion reoords by 

n number 0;(' lI1orkers.. Johansson (1955) reported that the 'later ll),otat.ion 

reoordB had smmll heritab:Uity as oompared to the earlier lao.tntions.q The 

results of llandel e\ lat.. "(1951), Freeman (1960), Clark 'it §.1. (1962), Barr 

and Von Vleak (1963) and ~b1inuevo and Lush (1964) are in agreemem with 

his statement and oonfirmed the findings of Johansson (1955) 0 
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Table I. Heritability Qf ~F1rf3t Laotation Bilk Yield 
..... I I" 'lII • • r ....... L II' , -0 .... '~.'CI" I' c ........... ~~ ........... ........,........... ...."'~ ..... ' .. I.... .. 41 .,PIIf •• ',....111 ....... , .... " ............... _ .. ~ .............. ......,.,.... 

Breed ' Date 

Jersey .. 
Jersey 501 (Oowa) 
Jersey 1056 (ree) 

Guernsey 1001 (COVB) 
Guernsey 2174 (reo) 
Guerns~ 904 (reo) 

II 01 stain 
Fltieaian -

n 46~/(a~s} 
It 14727 
n 842 

tr 

n 
It ., 
" 
ft 

rt 

n 
n 

ned 

870 
22767 (:t'eo) 
1592 (rea) 
7658 (0 oW'S ) 
7G58 (Coua) 
7650 (00140) 
7636 (Oows) 

7658 (Uows) 

39000 (rea.) 
58410 (reo) 

Danish 15000 (reo) 

n _ .... 

Method 

b(D:i)& OovFS 
lIsa (llI) 
HSC (m) 

HBO (Ill) 
HSC em) 
b(Dd) 

-
IlSC 
ISDlt 
b(Dd) 

" 
HSC (llf) 
b(Dd) 
b(lld) 

'1IS(CO\js) 
lritra dam C OIV' 0 

Intra Sire 
(U 0 lnt. model) 

In:hra Sire 
( Int. model) 

b(1l1 ) 
b(Dd) 

(Dw. for Hartl mate AVo) 

IISC 

lIse 

Estimate Heferenoe 

0.50 
0.50 
0.00 

O.51! 
0.28 
0.52 

0.25 
0.50 
0.20 
0.40 + 
0.071-
0 .. 57 
0.57 
0 1152 
0.58 
0.25 
0.44-
0.55 

0 .. 22 
0.42 

Gwen (1954) 
M:1l1er & 110 Gllliard '1959; 
Henc1erson (1904) 

Miller end Mo Gilliard (19~ 
Henderson (1964) 
Peaton &: t1c GilliaXti (1;)04; 

Touohban'Y' (1951) 
HUler & Mo Gilliard (1959 J 
Mitchell eta!!. (1961) 
0' lUenesa 21 JIl. (1960 ) 

Fremum (1.930) 
Henderson (1964) 
Deaton & Me Gilliard (1904) 
fleaton &: Me Gilliard (1085) 
Daaton & He Gllliartl (1905) 
Deo.ton & He allliard (1965) 
Deaton 8: 1'40 Gilliard (1965) 

Deaton & Me Gillinr<l (1035) 

Bcraskin & Freeman (1965) 
Van Vlcak & Uart (1905) 

O~5'l.t Mason~,. (19S7) 
0.00 
0.75 Jtobortaon &. lIns J1\ (1958) 

IUDn ::: In,trlJ:o:}ire Dnu(~to:tWtd(llll lk:l6l~OfJ;lj.on 
b (D:l):: Hagresn ion or daughter on dnm 
lISa ::: Half [:,ib aorrelat:lon. 
If! t Intl'Ah~.rd 
reo == Heoonls 
lht" == lnternation 
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In general the estimates of heritability in the first laotation 

reoords ranged from 0.12 to 0.52. ThoBe in the 8913000 lsotation varied 

from 0.27 to 0.37. The results of Molinuevo and Lush (1964) in Holstein-­

Friesian showed a rema.rkable decrease in the heritability.. The heritobllity 

of 0.15 in first laotation deolined to 0.04 in the seoond laotat1on while 

in the third lsotntion the heritability estimnted Has nega.tive. [.timUar 

findings ha.ve bean observed by the :,jame authors in another hard having 

higher heritab:Uity than the first herd. The oatimat49 of heritabUlty or 

first lactation in the lntter herd was 0.50 'Whioh deolined to 0.09 for the 

seoond and 0.00 for the third laot~tion reaords. Similar deoline has alao 
, 

been observed by many authol's. ltaports or these workers have ooen slJIll:nariaed 

in Table II. 

The results of n-Shimy (1956) did not agree with those reported above. 

Tha herita.bility of first laetntion production reported by tho author was 
. 

0.54 vh:t,l3h inoreased to 0.36 in the second and 0 .. 58 in the third lactntion 

records. The results reported by Marto3o ~:~lIMo (1965) elsa shO\led high 

her1tl1bllity estimate in the seoond laQtntion aa compared to tha.t of the 

first. ~a heritability oil first ,laotntion reported by these H'nrkers vas 

0.51 which inoreased to 0.58 for th,e aeaond laotntion reaorda. '!be report 

of Johnson and corloy (1901) in BroHn tjwiaa cattle \<1(:),9 not in llLTeement 

with either group of 'Harkers. The h(1)ritability of first laatation was 0.42 

and thnt or the fourth laotation as 0.58 G the ostimate of heritability of 

the second lactntion produotion 'Was""" 0.10 and that of the third lactntion 

0.1.1. 

A oritical. examination of these estimatea reveals that the first 

le.otation reoords have higher heritability. It W'O\.lld be reasonable to 

believe that the hor1tability estimate of later la.atatiOlUJ should be smaller 
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due primarily to an inoraaee of the non-genotie variability in tlle later 

laotnt ions. 

Van \Tl~ak am Brndford (1965) have roported that the hel"itnbility 

estima.ted by dnughtar-uam compax·.:tson H an larger than. that ostimfl.tcd by 

half-aib oorxlfJlatilJu. 'lhe 0frt.imnten from. the fomer methc.)d did not 

differ from those estiHlated by grand dGUChtor'-&-Tand dom compp.l~ison 0 rl'he 

autho;rs flUg' 'Gsted 'thut these e:J't:l~I'1,~lto3 are higher due to gene'lifo lllflternol 

ef'foota. 'l'he genetic matornnl oi"f'c-ota grnrlually vnnish roray and by the 

timE) vniraa1 reaohed tho third laot~t,:lOi'l th0 est.imntes of heritnbll:tty from 

bOtJl methods wero reported to be si.udlar. 

trond in the genet:1.c correlations no tho animalfj attained ftlntUl\ity. lIe 

lacr!.i'Jtlona. Van VJ.nok & Uradf:ord (lOG;J) had aloo reportod tlla.t 111ocnitude:s 

(1" = OG97dJQfl moro than 'that 'batt-men 1'ir:Jt oud thiI'i1 1 uo'(, , t.l.on b? :;: Oan!)o 
g e 

Bo.rkor and ltolxu..-toon (lD6G) l<101'>k:1118 on Holotoin-II'rleoi,m (Von \/100k' 0., 

1934 datu) j) nt':ttiah""II'rioninll aud Holote;tn-Jfriofd.rul animulo :tmpol"'i.i~d to 

Drltuin :hnve reported that, the gon0·t:1o oOJ:L'elat_'tol1s incX'Quocd no tho onil:1(l~O 

progratuted tmlardu filnturity., 'l1he genetic C01'1"el&tiono reported by thofm 

On 'hhe basis or highor hel~itabil:tty ontimatoo 01' first lnctution 

as canpnred to later laotntion reool\1s and highel' genetiC) (lorrclHtion 

of first lt4J3tntion reaord ",ith later records, Van VloClk D.ru.t Brtldford (1066) 

have oonoludoo that the selootion made on tho basis of first lao tnt ion 
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perfomanoe would resul. t in near].y as great genat:lo progress as 1£ the 

selection had ba0D baslfld on later reaords. They have supported the 

earlier findings or Johansuon and Hansson (1940), Putman §.i,~,Nr,. (1943), 

Johansson (1955), nendeJ. 91; et. (1957), and Ho1inuevo and Lush (1004). 

the repeatability estimntea or 0.52 i.o Friesian and 0,,55 in the Guernsey 
~ 

cows (I n:hnllar estimates hovo been reported by Shrode Iti .11. (1966) for 

Friesian (0.44) and Jersey (O.44) aat'lile. But the results of Siiah.l 21i..~. 

(1966) in mack IJ1ed Lo\.,land a stUa indioate the oharacter to ba 

non-repeatable. The estimates were 0.09 :for first two laotntions and 0.21 

for eooond and thircllaatntions. The estimates of repeatabili~y have been 

summarised in Table IV' Q 

H..~i;tp~ 3 The heritabilitg estimates of body woiBht at first cnlving 

have been reported in the ranae from 0.16 to 0,,790 'lhe estimate reported 

by MllrOon !.1t. Mo. (1966) was 0.091 in Friesil'tn oattle. In the same breed 

Henderson (1964) reported the hex·ito.bility of the order of OelO. Higher 

est:lmntes of heritability of body weir)1t have bC\10 lleported by' Hillor and 

He Uillinrd (1959) and Mo Danlel and Legates (1965) of tha order of 00 67 

snd 0.44 raopootivelyo The heritab:U1ty e~\timaiies or body 1Jeil!,ht at 

later oalvinga do not show any speo1fic trend relative to the 'W~.d.ght at 

rust oolvirJg. The results or Olark e~ ,JY... (1962) and Wlroon QtLAl. (1900) 

shOW'ed Ii decline in heritabilit.y of later oalving 'Weights while Mo Daniel 

and Legates (1965) noted an inCrease in heritabUity estimates when ocmpared 

to the woi@1t at first onlv1ng. 
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Table No", III Col·relations bet\O(EH"n Milk Yi~d at Various Laotrtt ions 
(Bnrker tn'lCl Itobertaon, 1900) 

Lactation No. 2 Breed 

1 

2 

5 

4 

1 

2 

1 

0.S5 0.79 

0.95 

U.1B 
(O.4U) 

, 0.67 
(0.59 ) 

0.79 0.01 

0.92 0,,80 
I 

O.9G 0.94 

0.95 

( 
( Holstein :f'ricsian 
( 
( 

(Van Vlaok'a 1964 data) 

( 

~ 
~ British Ir:les:t.an 

( 
( 
( 

i linpol·te<l l!l'1eIliSl 

( 
( 

E\igureS in pnrcntheaes wo phenotypic oorl'Glations 

Table JJI Ropeatabl1i-ty of r,1Uk Yield in li:uropenn Dl'e~ds 
"~CI4*n. • ... ._ ........ o4I'tJ ... ~ ................ ~ ... ~,.~ ... ~-~ ~ .. " ...... fllII~'~~ ··~rM '!I'.~"'-...... ~~ .... Ii.II __ ....... -I'IiIh""'.,.,.... . .._.Jt ......... ~~_ ,.-..-4 ,,'-,1":1 ... 

Breed gst~nte Referenoo 

Jerseq 

Guernaey 0.53 

0.00 

0.29 

0.62 

Shrode ~ .. (19G6) 

Denton and Ho Glllinrd (19E34) 

;.t{j.rihl ~_Jil. (1960) 

El-Itriby and Askel' (1956) 

..do ... 

Deaton. and lw GMe.rd (1964) 

0.44 Shrode !~ ~. (1966) 
• ...."...~ .. .,.."".............. af l'"Ct. • ... , ..... t.I ... ~.,. y ............. "" 

.Sd 
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l\iLfAtigPlh~p of M~ls X:tel8 l!lnS ~ VlSmlt a Studies pertaining to the 

body simo, measured in terms of weight, and ita relationship with mi1.k 

produotion in dairy cattle have beOll rigorously undertaken. 'J.be body a13e 

has been used as an index of feed oonvGrsion for growth, ta.t deposition and 

milk produation. It "IQS theorised tha.t it \muld be more eoonanioal .i£' the 

heifers matured ear~ier. lhe ooDi; ot rearing the heit'c;rs to early maturity 

being aonpenoatad by the amount of total milk produtled. LMtntJon-\dse 

oompnriaon ha~ also beon studied in both types of heiters. lIerman and 

PMsdale (1946). Heman 1M Me (1946), and Durt (1956) have shown that the 

early maturing heifers prodUlle:l less. amoWIC of mUle in firat, sooolm aDd 

third laotnt ~ons. Since, the early maturity' inoreaaes tne total. produotive 

life of the GOW the li.fe time produation in auoh COl4S should be expected to 

be groa.ter than their later mnt1.U9 ing oounterpnrts. SVlUlfion (1957» 1980) 

argued that exoess ration given to dairy heifers £or narly maturity lJovJ..d 

interfere \lith mille production in their later l:1.£eQ The Iluthor hna opined 

the deposi.tion o£ fat in the maro.rnar,r tissue to 1".0 the primary C'a'l.WEl for 

such reduation in milk produotion. 

Reid !.t ,§\. (1957) £oiJ.ed to support the cooolusions of' Slllnnaon 

(1957) from their experiments and vere. of tho vi~r that haifc·ra should 

mature early to be ot economio vnluoo II'raa. these studios it Clnn be safely 

oOlloluded that heifers ought to be given suoh rations as uould roouoa the 

ega at maturity and at the same time avoid sJ((leesive deposition of fnto 

Trowbridge ~ .11.. (1915) 'Working llith oattle and H1tohe11 ~,Al. 

(1926) with sheep had reported that 14.2 per oent aaxl 13.6 per oent of the 

l.ive weight in onttle and sheep reapeoti.vely lias protein. Since the milk 

energy yield i,. representative or the work done by the lflotat:1ng 00'\1 

(Qa1ne8~ 1940) the.milk produced bY' the animal is a runotion of the amount 
, 
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Table V Her! tability e8t:1ma.te of Body Weight 

Red DanG - -
Jersey .. ISDH 

Jersey 501 asa 

Jersey 1056 -
Guernsey 1001 Hsa 

Gueltlsey 2174 

Holstein 187 Dd pairs b(Dd) 

Holstein 4.677 HSG 

Holstein 085 Dd pniru b(Ud) 

Holstein 585 Ud pairs b(Dd) 

Holatoin 385 Dd pai~s b (00) 

nol stein 2(!.7G7 -
Holstein 

Holstein 

Holstein 

Holstein 

Holstein 

.... HSG 

- HSC 

- 1180 

- HSO 

lISC 

0.29 

0.79 

0.24 

0.40 

0.B7 

0.07 

OQ29 (let aalv) 

0.05 (II O&J.v) 

0.19 (All Gulv 
canb. ) 

0.16 

J',mnn, 'son (1964) 

Turner (1929) 

t.f:Uler Md 1~(j :':d.1l1nrd (1959) 

Henderson (1964) 

Miller and He tiilliard (1959) 

Henderson (1904) 

Touohberry (1951) 

H:lller & No Gilliard (1959) 

Cla:rlc &La!. (1962) 

Olnrk ~ 1M. (1082) 

Olark at at. (1962) 

Hend <::raon (1964) 

0.44 ... 0 .. 11 t4a DnniE;ll & Lega'tea (1965) 
..... (1st Galv) 

o .S6 + 0.12 r.Ja I nniol & Legutea (1905) 
-(Late Cnlv 

upto 5 j1Uora) 
0.57 ... 0.11 Uo Daniel & T..Iegatee (1965) 

-(Late oalv 
5-10 yer~ra) 

0.51 + 0.07 He Daniel & Legntes (1905) 
- (All Clllv. 

aOIllb.) 
0.091 (lot Calv) ~:Iaraon .§.~ M:. (luaO) 

0.036 (III aalv) Maroon @.~_~ .. (1966) 
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of protoplasm present in the udder If Thtl amount of protoplaMl or 

"Work-stuff" being proportional to body weight (Gaine$Jl 1946), the body 

weight tends to be related to the mllk produot:ion.. Turner ttt al,. (1924). 

Gaines (1940), Davis f!\ 11. (194.3), Be"k and Turk (1943), Plum 2.~,,,ru. .. (1952), 

prau and Bartlett (1954), Menge iii Ai- (1960), and Heid Qi( Al. (1964) have 

established a positive ra1[\t~.,)nshlp betvoon body weight and mille production. 

Davia and Hillet (1933), Touohbe;rr.y (1951), and Holtz !lit AJ. .. (1981) did not 

support these findings. 'the phelloty:pio correlation between body 'Weight 

and milk production range from zero in lted Danish oattle (Antio, 1964) to 

EUJ hi{#l aa 0.11 in Jersey breed (l'tt:Uler Me Gil11nrd, 1959) ~ Table VI 

summarises the findings reported by various workers an the yhenotypio and 

genetic correlntiona betueen laatations and their 'Corresponding ",eights. 

Thera does not seem to be acy derinit,~' t'!'el1d 'ylth time. Touchberry (1951) 

reported a genetic oorrelation of - 0.526 eot~ated b,y daughter dam oompnl'iaon 

of 187 pairs in Friesian on1;tJ.eo, The conclusions of 1ater authors have 

established the trcdts as being positively ganation11y oDrl'91nteda Niller 

and r~c Gilliard (1959) have reported the estima.te as 0.19 in Guernsey 

and 0.53 in Jerae;r Oattle. Hsrvllle and Henderson (1966) have reported 

higher eotimates or 0.40 and 0.4S in Guernsey and Friesian breeds respeative.ly. 

Dlnu (1950) working on :Jirumantal, Pinzgau and Derno cowa of 

Czechoslovakia :found an increase in tho railk yield 'With increasing body 

~Jeight of the nnimato Similar results on one sat 01' ;~~immen{;a1 cove 

oonfirmac1 the above finding (Potemkin, 1964). In another eet of data tho 

author got oontradiotoey results. 1be author has explained the deviation 

in results to be due to a am.all sample s1ze.. Variws other breeds of aattle 

viz" Suskun (!iavenko fJi 4l. ,1964) p Iekur (Ertjmov at Wt., 1984), Bulgarian 



Table VI Oorrelatiol'u~ bat t/leen Bo~ Weight and Milk Production 

-.-.-.-.-.~.-'-.-.-.-.-'-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.- '-.-'~.-.-.-'-'-.-b-.-.-
Breed Estimate Heferooll$ 

Black Pied 1o\-11nnd 
Grey Iskur 
Hungarian tipo'cted 

Hungarirun ~potted 

Czeohlovakian Hod spotted 

Slovakian spotted 
t.fetohij a R~'(i cattle 
.Hed Dane 
Holste in-li'rie ainn 
HoI stein-Friesian 
Holstein-li'rienian 
Hol atein-}l"T ie sian 
Holetein-Friosj.an 
Holate.1.n-li'!rieaian 
-IIo1atein-l~riaa1an 
Guernsey 
Guernsey 
Jersey 
Jersey 
wr sh ire 
t\ll Bra eas 

Holstein 
Holstein 

Holstein 
Guernsey 
Guernsay 
Jersq 

0.18 - 0.29 
0.38 

I 0.4.5 
II 0.59 

III 0.41 
IV 0.41 
V 0.40 

VI 0.52 
I 0.29 

II 0.57 
I 0.14 

III 0.08 
0.26 
0.50 
0 .. 00 
0.56 
O.12tO.003 

.... 0.044 
0.24 
0.51 
0.26 
0.08 - 0.17 
OJJ12 
0.42 
0.55 
0071 
0.40 
Otl81 

~!~t&'<Lg_{!~~flUPH. 

I 
II 

Ov€X'ru.l 

-0.53 
0.02+ 0.34 

-0.55-+ 0.79 
0.12 
0.45 
0.40 
0.19 
0.53 

-

Laupreoht and lJol'ing (1950) 
Ert:1mov~. (1964) 
OS0010S (1965 J 
6somo6 ~(1965) 
Csomos (1nG5) 
Gsomo$ (1965 J 
Csoraoa 119(5) 
CaOillotl 1905} 
Ealika 196:;) 
Balike. (1960) 
~;tlahf.Ulk: (1963) 
StlOh anak (19B5) 
Gnbria awl KeW'ek (1965) 
AntiQk (1961) 
Antio (1964) 
Dav 10 !.L§i. (1945) 
Ferrer and Valle (1951) 
TouOhbarry (1951) 
Dailey and Broster (1954) 
i.fUler and i1" Gjlliard (1{)S9) 
Oerrutti J1L~ (1966) 
Harv:llle and Henderson (1960.) 
Davia WL.Gl. (1945) 
Hill eX' and He Gjllir.tro (1959) 
Dnv is ell EM ~ (1943) 
14111er and l~cs Gllllnrd (1059) 
Davis 2~PAl. (1943) 
Davia l..\..JJJ.... (1943 ) 

TouchbGrx~ (lD51) 
Olark !t....gl. (1962) 
Clark !_t" &. (1962) 
Clark it; ale (1962) 
Harville and Henderson (196EJ) 
Han ille and Hentlernon (1966) 
Hillsr· and Mo Gilliard (1959) 
14i1.1cr and 110 Gilliard (1959) 

I, II, III, IV, V, " VI indioates the laotation number' of the milk yield and 
corresponding voight at oal ving • 
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Red OA.ttle (Conev et. al., 1965), S10vakitm spott,ed oows (Gabris and Kewek, 

1905) have shown s1m.:llar terdenoy to morense the yield tlith 1ncrense in 

the weight. Nusov (1964) repoI-ted an inorease in milk yield of: I{ed ~tepPEJ 

OOV8 weighing upto 550 kg. As the OCMS lIEdghed above this leveJ. no further 

inarease in yield was found.. Laupreoht end Doring (1950) and Witt (19013) 

observed an increase of' 300-500 kg_ ru'ld 200-400 kg .. reapsCltivaJ.y of milk 

yield f'or evaey inoreaae of 100 kg .. in body weight in Blaok f'i(;)d Low-land 

oattJ.e of Gexmany. In Hungarian spott.ed aows Osom.os (1965) has reported 

an inorease of 551 kg"!t 548 kg 0... 627 kg .. , 565 kg. ~ 550 kg., and 423 kg .. , 

per lOD kg. increase :in body'11'&ight in first, seoond, third, fourth, fifth 

and sixth la~at1ona reupeotively. 

H'ork1ne "1lth Holstoin Fri.oaian, Jersey and Guernsey breeds, Rtab 

nnd J\Mvorth (1961) round an increase of yield by 570 kg./WO kg. inorease 

in body wight on an mtrabreed basis., \:Jhen the- studies vere oonducted 

independent of age eUeots the increase in yield waa only 2.~6 kgo On 16lJ-tley 

production reoords of: 1544 reeords of Fj~ie9ian oOW's Clar.k flit M,. (19(2) 

have estimnted an inorsase of 134 kg. in yield .for every 100 kg .. of body 

lr1e1ghte The results \lara oimllar fro~'n firDt throu@l eighth laoiiation. 

On oombining all the laotations (lrraSIJootive or 1aotation number) the 

authors oonol uded an !nora aae of 400 kg. ot: yield fox' 100 kg. !no raaee in 

body weight. ~!e Daniel and Legates (1965) \>lo'l'ked by grouping tho data em 

age and laota·tion basis. Partial linear regression ooeffioients independent 

of age were estimated for first lacta.tion (181 lbs.), for later laotations 

upto five years of age (151 lbs.), for later laotationa after £ive years of 

ega (145 Ibs.) and for all laotat~iona aombined (101 lbs.) for every 100 lb. 

or live weight. The results of the authors showed that as the an:lmals 

progrossed towards maturity there was a gradual dealine in the rate of' 
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increase or milk 'With inoreasing S155& of the animal. 

&1ley and Broate:r (1954)St Mason ~.t.!li. (1957) and Hidler at fJl. 

(19£i5) on the basis of these results have conoluded that 8S far as the 

herd iJ.nprovement on the basia o£ body weight was oonaorned" the seleotion 

should not be operated \lith boCW lfeight as the only oriterion. The 

potential ot the eire 'With reapoot of mUle production should also be 

cono1doredCl r-iUler and l.ro Gill:1ani (1959) stated, lIif weight in important 

in determining the mille prodootion and genetype is :important to the 

Qssooiati,)n, size should reoeive attention in eval.uatiJ.'l.g the genetio abllity 

of the animals for In:Uk productionll" 
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" 
EUHOPEAN SHEED OHlX:lSES 

~k P;tQQl!Qt:\QJl 

Brandt ~, .. J1b.. (1966) has reported the results or oros~Jing 

Guernsey (G), with F'riesi lUl (Ii') Md Brmm Swiss (00 ) " \>1 ith a vi ew to 
n 

produoe three breed orms F X G and G X II orODses were mated to DS, and 

then a rotational eya tam using GuernnGY' or F1rieoian bulls liRa £o11owedo 

Tho reeul ts ha1Te shOlln that orosaes with Guernsey inheritance improved 

in the1~ mUk producing capacdt.y when oompared to GUernsey herd mates, 

whereaa the Friesian crosses did not excel the!r pure Friosian oontemporaries. 

66 per cant of: the ax'osses with Erown-SHisa j.nheritanoe happened to exool 

the purebred llt·own ::>t·lias Cows. In these breed crosses, a negative 

heterosis haa bean reported for m.1J.k: tat test in(G X F X G) groups willie 

(F X G X BS X F X G) group had shown positive heterosis :for milk yield 

(Ii'at-oor.l'ectad) and m..Uk fat.. Touohberry and Bereskin (1060) in li'l"iesiun 

X Guernsey crosoes have reported that (:1) non-additive genetio etfeots yere 

of no oonaequeooe. ~rhe oboGrvat.:on has been con.fimed by Brandt at ~CI 

(1963) (11) Some evidenoa of speoifio oombining ability :tn some bulls and 

00\11 bread-groups. (iii) C.enel"'nl breeding value of various bulle differed 

importantly pravid:I.ng an evideno£! of adtlit! va gene'uio varianoo. I" or moot 

of growth troits it Yaa observed that orosobreds 'lara supel"ior 1;0 purebreds 

at birth, as the animals attained ma.turity this ei"fect was oono1dol'ab1.y 

djrnini00 ed. 

~ta\Qllra.Q.:!J;l..g;C Mt1k;.X~q liit.n nod.}!: H~i«bt.. 8 From the data. of orossbreeding 

of ~'.rieainn ... Guerneey at Ulinoie, Beresk1n and Touahberry (1966) have 

reported signifioant correlation betwsan body weight at first oal ving and 



.tirst ~aotation milk production. An inorease of 595 leg. of milk: yield for 

every 100 kg. body weight haa been reported.. The body weight retained its 

importanoe independent or age whersas the nBS had 'Very l:tttla e£f'oot on 

yield, independent of the body we~t. From these observations the authors 

have suggested that tho body weight shou1(~ be token as an index of mllle 

produotion during first lactntion_ 

INDIAN :aU8EDS 

M.tt,k ,Xlf:1M 

The inro~atlon regnruing tine genetic make up or Indian breods 

or ontUe i.e .in general. scanty and 'Wherever it is avallable tho limited 

numb~r o1~ observations malta the afJtil.nntea largely nleaningl.esfJa The need 

for detailed geneti" investigation of ths£ls breeds oan hardly be emphasiaed 

When we are in the m1dest of a mllk tBllline.. ',(be estimntes of genetio 

parameters tor various production traits of importtlnt breeds have been 

report,ad b.Y a nunbsr of workers. 

tIW:tlQP'i.li1i~ s A number of workors have reported her! tn bU ity a::ft.imntea 

using var:tous methods in Indian bre~~de of oattle.. The reow:lio hwc been 

sllmmarised in the 1J.1alile VII. In the Harinna. breed Singh. and Deaai (1961), 

Achnrya (1966), Singh and Prasad (1967)~ Tivf.Uln (Wa7), and othors have 

reported 6st:imates ranging from 0.13 to 0.44 for various herds. The IS1J.H 

estimates reported by Singh and Desai (198:1.), Singh and Prasad (1.967) vera 

very small when OOlUpo.red to the eati!llates reported by Aobarya (1966) and 

'l'iwana (1967) which were of the order of 0.40. The half sib estimates 

averaged around. 0.57 while the lSDH estimates averaged around 0.26" The 

average o.f thase estimates 'Was around 0028. l~ seems in general ~ the m:tlk 
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Table VII Heritability of 14i1k Pr,)dueti{>n in Indian Dre8ds 

Har1811tl 
It 

" It 

It 

n 

" n 
It 

" 
Gir 

81 
178 
1'18 
322 
225 
419 
504 --390 

-

Kanlaej -

Malvi 44 

Tharparker 355 Dd 
pnirs 

" If 
n 1t 

n jJJ 

" n 
" It 

n " 

Hed ~~inuhi 91 
II 182 
It 143 

Sahiwal 
II 

IT 

tt 

II 

rt 

-
1~~7 pairs 

It ---

IroR 
:molt 
lIsa 
lisa 
IHDR 
Hsa 
lisa 
ISDN 
Inl)U 
IBDlL 

-
.... 

.... 

lisa -

It 

18DH. 
II 

).}iHlt 
HSa 

0.18 
0.15 
0.20 
0.15 
0.42 
0.58 
0.40 
0.50 
0.00 
0.44 

0.67 

0.22 
0.04 
0.01 
0.12 
0.12 
0.11 
0.16 
0.15 
0.00 
0.10 

0.40 

Annual lteport lVHI (1955-56) 
S1nah and Desai (1981) 

-d~ 
-dO'-

,~ahneya (1960) 
Tiwana(19G"/ ) 

-do .... 
Singh &ld Prasad (1967) 

-do­
Tiwalla (1907) 

Murty (lOBO) 

0.42 -do-

0.20 Tonoj a. Md Bhatnagrnr (1959) 

0.47 04 54 
0.42 0.18 
0.017 (1st), -
~.5? (II) -
0.16 (III) -

..,.O.lOC All 100 \I -

cOlnbo) 

!Cooner (1085) 

-do­
!1Ul'ty (1960) 
f1ishra ilLf!i It (1904 ) 

.... do-
-do-
-do-

0,,20 
0.04 
0.37 

- 14a}l.ndevan (1055) 
0.18 Amt~a ~~ ,Ql. (195J) 
0",14 II 

-
D.M 0,,32 
0.37 0.37 
0.14 (I) 
0.54 (IIigheat -(iold) 
O.24(ill laat.) 

Patel (leBa) 
l{ooncr (19(,>3) 

l' 
1·1nhodo'vml ~~o (1952) 

-<10-



produotioD in this breed haa a high heritability than hAS been reported 

£01.' the improved dairy herds or the western origin. 

For Therpark~r breed Kooner (1963), l-turty (1966) reported 
-

estimates ranging from 0.22 to 0.47. E'or Had ~;1ndbi bl'Eled Mahadevan (1955) 

and Amble at 81. (1958) reported the estimates varying ;Cram 0.20 to 0.51. 

For Sahiwal onttle the estimates in the range of 0.26 to 0.44 have boen 
, -

Murty (190;;) reported eati:nntea of heritability of the order of 

0.67 + 0.40 for Gir, 0.58 + 0.10 for Kangayam and 0.13 + 0.10 for KankroJ - - .... 
breeds. Taneja and Ihatnagar (1959) reported esticlate of 0.45 t 0,,20 qy 

regression of" da~ter on dean. of' Malv:t breed or Rajasthan. 

A critical 9tudy of these estimates revealed that in general, a 

large aomplem0tlt of genetic variability for milk produo'hi',)n uno present 

in Illoat Indian breads. Estimates reported by 1\.ohar,ya (1966) and TiW'fUla. 

(1907) al'e from a herd seleoted for high milk procluotion.. It re:tleots 

that evon after beine au.b~aQted to aeloot:ton~ tli..C heritahility wall hi.gJler 

both from ISDn atrl Half sib oorl~lo.tion metJlod 0 Sinoe ISDn is very ~:reative 

to deteot genet.1o vor:lahUity at 101-1 horitablllty, it seems n J.arb'9 

variability \laP present in this herd for mi.lk produotion ... 

MohadGVfm ~ .. (1952.) have reported tho heritahility of 0.14 

tor first lactntion yield of Sshiwal 0 attle of Kenya 0 Tho heritability 

tor Q later laotation having highest yiel.d va.s higher when compared to the 

£irat la.otntiopo 'rha magnitude of the heritability or la.otation with 

h1~e8t mUlt yield was of the order or 0 .. 34. The estimates l'eported by' 

Patel (1956) and Kooner (196t3) in SahiwaJ. breed of' oattle 'Was l.arger by 

ISDN method won. oompared to those by Half' sib analysis. Theme estimates 
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RIR!n'tOaWAWL: I The repeatability eot;bnates of' milk produotion reoorOs 

in various breeds have been worked out by mul\V' tlorkers Ii The estimates 

range £rom 0.57 to o.aa in vari,ms breeds and are sU'llmariooo in 'rable VIII. 

In Hariana breed Singh and Desai (lg01) , Aohnr.Ya (1966)t Singh and Prasad 

(1967) and Tlwana (1907) havo reported the estimates which rrutge from 

0 111 37 to 0.65 0 TiWmla (1967) reported n pooled eatinlnte of r(;peatabll1ty 

of 0.G1 ... 0.18 :in lInriana. cattle 0 MurtY' (1966) reported repentablli cy estimate. -
of 0.62 for Kangayam." 0.00 for Kankrej, 0.66 for Gil" o.nd 0.47 + O~52 ~or -
"1harparker. In the 1e.tt~ brae' ltooner (19GB) z'oported an estimate of 

F'or Had iJindhi oows Mahadf:lVnn (1955), Amble n-5lt.e (195-8) and 

others have reported the estimatos of repeatability between 0.37 and 0.61. 

The repaatabili'liY 01" milk production £01" Sah1ua]. oattlo has bOr;n reported 

as 0.48 (Loak~y~ 1951), 0.40 (Patel, lDSa) and 0.52 + 0.06 (KooDer, 1963). -
A study of these estimates ahowed that the milk production l'eQOrdS 

in Indian bro(1(ls of cattle are highly repontnble. Therefore the f'il'St. 

laotation reaorda oan be safely relied upon for various seleotion progra:mm.e 

and prediatinB tho later reoorda of the animals" 

heeL reported on weights at oalving and their relationship l/ith milk 

prodootion in Indian breeds of oattls. Wl3gopalo:n (1952) reported the 

.resu1.ts of the investigation on 81 D3d t3indh1 and 51 KangayelU oows betw0n 

weight at first oeJ.ving and fil'st lactation production. 'l'he phenotypic 

oorre1at:1on vas or the order of 0.22 and 0.55 in the two breeds respeotively. 
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Table VIII Dapeatnbiliey of Milk Yield in Indian Breeds 

~, .. ~ •• .,.,."""~~IjAP .......... ,Iki4II ....... J ........ oWII. ... ~ ...... ~~~,...."..,....~~-..-....,~~ .......... 

Breed d.t. EDtimate S.E. lteforsnoe 

l'lnriana 

" 
n 

n 

Kenkrej 

Gir 

'l'hnrparkor 

if 

fI 

il 

1BBo~e 
(5 laot It eaoh) 

1864 

282 oowa 
(5 loot"" ench) 

840 

-
-
-
-
-
-

-
-
.... 

-

0.49 

0.59 

0.62 

0.00 

0.61 

0.37 

0.54 

0.48 

0.40 

0.02 

0.04 

-

0008 

0.52 

"* 

-

.... 

.... 

0.06 

Singh and Desd (1961.) 

floharyn (1963) 

Singh ntil PrflflEld (lOG?) 

T lwa.nn (1907) 

MurtY' (193\3) 

n 

.. 
Kooner (19SS) 

Murhy (190J) 

l'lnhnd(\van (195G) 

Amble 214 'Om.. (1958) 

Kooner (1063) 

Hurty (1963) 

Leckey (1951) 

Patel (lnSO) 

KO'Jner (19GB) 



He reported tho correlntion of 0.20 and 0.29 bet~.'EH'.n the two traits in 

Red Dindhi and Kangayalll OOWB respeotively "lhere age at firat O:"l1.ving was 

kept constant.. The author concluded that the live weight was ;important 

tha.n the age at first OtUving aa an index of' better produotion. His 

eonelua.ions a.re baaed on smnll eorl"'i;~lation between age at first calving 

am first laotation m:flk produation. 

OOqtiv~ .. .it+..iQ~enql 

Singh and Deani (19G4) reported the result of thoil' otudiea on 

relative affiaiono.y of Snhiwnl. Qattl~ stationed at mil:\:tary dairy ftlX'ma to 

Tho partial regrcna'~on ooaf'fio ionta of first laotnt:ton milk yield on body 

\JeiCht, when age \-ras kept oonstant, were roported II Tho Illtlgnitude of 

oooi'fioienta was 5.3 lb., - 0.5 l.bo. and - 9-415 lb. per lb. of body weight 

for the woight groupe 751-850 lb., 651-950 lb. and 951-1050 lb. resp6atively-. 

The relntive effioicnoy of tinhiwal oattle reported by theso tluthortJ l/aa 

4.4 lb ./lb" body waight o 

The horitnb:Uity oJ: relative e.ffioi~)MY has beon roportod as 

0.51 + 0.39. -



nlDIAN BREED CUOSSES 

~tJ;l.li;. ,P,:r:04.'lotiQn 

The Vf.ltcrinary Department, Kenya (1901) hnva reported pure 

Sehiwal oows to be better milk yielders vlhen compared to the animals 

'With 1/2, 1/4, and 1/8 GUernsey inheritance pl'oduced by oroB;~inc Zebu 

Guernsey oows with SahiunJ. bulls. IImrevcr, animals with 1/16 Guernsey 

inherittUloo (15/16 Sahiwal) proved better than thoir pure Sahiwal. 

oontemporaries.. It can be conoluded i·rom this report that tho Guernsey 

OOW'S should not be bred to Bahiwal bulls but the !3a.hiwel an:1.mals should 

be maintained as pure. Mao OWen and Black (1965) ha.ve worked on arODS 

breeding Zebu. Short horn 'Uith ;;nhil-lal oo'r.tle in Kenya for improvement of' 

their cattle. The II' progeny of the oross had sho'Wl'l 55 per cent inorease 
1 -

in milk yield th8l'l their Konyan herd mates. Furhhor inore ase of S nhiua1 

1nhel·itnme resulted in proportionr1te marease ilil milk yield .. 

Grading of Ganantiri herd to IInrinna haa beon l~eported by Dutt 

and Desai (1965) wherein the lactation yield :improved ·to 1250 kg. 

(exclusive or the milk auoked by oalf) G The l~apantf.\bility of- milk yield 

has been reported by- them as 0.524 uh:loh has hiBh magnitudo and is in 

agreement ~j:bh tho results ropo~ed in the literature f'or other Indian 

breeds aforGlnentioned., 

To increase milk produotion in India, Intensivo oattle Deve1op:nent 

Projects \loro set up in various states.. Tho number of projeots :ror each 

state wero (\ndhra Pradesh (2), Bihar (2), Gujrnt (2), I.fodhya Pradesh (1), 

Madras (5), l{rsore (1), Mnharnshtra (3), orissa (1), U.I'. (3), West Bengal 

(1). It was dec !dad to grade up the non-desoript am other poor mUk 



yielding animals of the states to bulls of Tbnrparker, ~3ahiwa.l., Ued 

Sinc.1hi, lIariana. and Gil' breeds. Each sohem.e covers about. one lltkb 

brGode.ble coW's. 'L'he rasu.1.ts or theso projeots nro being proileased" 

Bhasin and Desai (1967) have reportod the rasul ta of or-of.wine 

IInrianu 1011th f.:.ahil1al and .s\ad ; :inUhi.. lInriana-Sruliwal F t shave yield.ed 
1 

4256 ± 96 lb .. milk flgnillst. 581.4 ... 18G lb. of mUk produced by Hnriana -
oowa and 4010 + 227 Ib" of mUk produced by Uah:l.i.loJ. (lOt-IS. The yield of' -
Fl' a is higher than both thE) pm-ents, thereby intlionting the possible 

presenoe of hybrid vigour. The F 1 f a of' unriana.-lI.ed Sindhi oroas proved 

better than their Had Sindhi pRl~enta but did not excel the othcx' parent. 

'Ibe F I fl yielded 3014 + 557 lb. versus 2897 + 2071 b .. of' Hed Sindhi (J,OHS. 
1. - -



EMIC INDIAN BREED Cl\oSJES 

liith a new to improve the prodlWtive economy of Ind:tan <.lattle, 
I 

S~k1r.a (1~31) Md t4aeguDkin (1937) suggeBted the importation of f:~opeM 

breeds tor the purpose 01' orQssbrecdlngo ~~(!n i\ M,. (1953) reported the 

reaul ts of crossing I\y.r l:1hirc (fI.) wi th ~,:ahiw & (t:), Hed tiirn'ihi (It) Md 

Hf.tl'isna (U) J nnd Holstein-Friesian (1;') \.'lith Ileu ~;:indhl oattle. 3/4 A 

(1/4 11), 1/2 1\ (1/~ s), 5/8 A (5/a U) Mld 1/2 F (1/2 f}) wam tho beat 

mUk proauoera. !Led ;j!nu!li have also been oroased with Broun ~wisfJ (a) 

and J(flN;lfQ (J)~ 1/2 B (1/2 It) produoed 55 per oent mora Jdlk than hlKl .;1ndlli 

oows (~jtonakarp 1965). Agarwala (1966) han re;ported that 1/2 JersEi.1 

irmeritonoe reaul ted in more thnn tHine the. milk produoed by ned 3!nrJhi 

aontemporaries. lla the level of Jorsey imeritrulQe waa iool"'ensoo above 

50 per cen"t t\ grndua1. dealine in tnUk produet1on \osaa observed. ·.rh~) nuthor 

hao reported that ayntheuia or tJ (irsind t breed - a triple oros,c~ having 

(1/2 II, 1/4 J and 1/4 n) inheritMoo. rrhifJ 11ElW evolved breed \las 

t.!ignific,ltmtly' inferior to VttriOUf1 Ol"oenea ,,11th 50 fleX' cent Jersey iMoritcmc9o 

25 pEH' oent Brown E;l1iss tIllS aignif':.tef:!ntly aUl>arior to tbe Cl'OflflGS with 50 

sigrJii'ionnt difforence \-tao f(lund betve~n Fl 's with 50 per cant Jersl-ill' or 

Brotm Swiss inheritance. From ol"ossbraad:tne expe::t'iment~ at various 

experimental stationa In lfnited ~';tate9, Branton !,it M,. (1981» aa) hove 

reporled ·1/2 end 3/4 Red :Jindhi to be pbyl9ioloBioa11y aaapt~lble bJh they 'Were 

poor performers 'When oompared to their Fr1E1sian, lJro\Olu Hmes nnd Jers$Y' 

contemporaries. 7/a and 3/4 exotic :1nberitanoe with Brot-Ul SUiSr.l equfllled 

their European contemporaries. 

Punganur cattle of Ohittor distriot bave b9fln oros sed with bulls 
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imported trQJl Kerry (]ounty of Ireland to~ increasing mUk prodmtitm in 

the sholrt-stntured oattle. The results re-ported by Venkatrntnmn and 

venkayya (1904) have indioated ltU 1mrease of mUle production in Fl progarv 

by 278 per oent in oanpariaon to the PunganUr' OOW~4 

Orossbreeding or flax-ians, Hod Sindhi and Sahil.zt'U with lIolatein­

}!);t1esian was takan up at Bi:rla Dflh"J' ranD, Pilant (RajaErtlum). Ihasin 

and Dead (1987') reported the results ot~ this inveatigntion stlDU1U1l"ieed 

Am.Qng "VariQus grades or Hal'iana (H) Friesia.n (F) Ol.'OSS tho hat! 

breda had shmm an jmprovement by' 186 par Gent in milk yield. Dnckoroasing 

to t'dther of the hX'aods vas detrimental41 A sharp deo1ine lias noted by 

bac!(Oro'I.tJing to HarianEh 1./2 F (1/2 11) demonstrated a rOlllorJrknble inarease 

tv 2lB per oent than their pure Had f:;indhiherdnlatet:t_ Triple br-eed aross 

having (1/4 F, 1/4 n, 1/2 R) and (1/2 F, 1/4 H, 1/4 S) wore evolved. The 

rorm~r onG proved to be inferior to its ha1£bred contemporaries, marana 

the latter oromJ excelled all other orosses and pure indigenous contemporaries. 

This crosa sllol.red en :lmprovement by 216 per aent and 222 per cent over ita 

~:l.\tfal ani.! Rnriana he:tdmates reapeotiveljr. The F 1 Pl'ogeny of Sahlval.­

l!'rioo:1an OroDS S}lOlled an :1mprovemont by 182 per cant <war its Selli'W'al 

hermatflS. This study also estnbliDhea tha.t the o190aabreds do not require 

any apeoinJ. e-nvj.ronrnvuta as they wero able to raise tho herd unG\er extreme 

Rajasthan desert oonditions. 

An increase of 14-21 par cant in first laatation milk yield has 

been observed by DaDa! (1966) in various grades ot Sahi\ta!-FriesiaD orosses 

when compared to p1.1re Sah1wal Q ont.am.pore.ri0s.. .&n.ong these grades h1~e8t 

milk producers suited to l~orthem region 'Were 5/8 I 1/2 and 5/8 and for 



Southam regj-on 5/4 Friesian (lIaidu ond Def~ai, 196G) • 

.Padmanat:b.an (1966) end 1\mhle and J Elin (1967) reported that f"or 

all types of' exotio Indian orosses 1/2 and 5/0 axotios pr:-ri'ormed the best. 

They have reported a deoline in the averago merit of the nnimala 'W'j,th milk 

produotion with a deviation of exotio inhoritnnoe on either side of 1/2 

and S/s Fri eaians • 

llilr.:\!Ql.lUJ.,t,y s Hohtldeven (1~54) reported the hel.'itabU1ty of .first 

laotation yield irrespective of exotia inheritnnce aa 0.100 the ootiml'.lta 

uaa found lJ,Y' regressing 11.02 daughter reoo:rt1s on their dan- 0 l'Elco:rds. Nn:t.du 

and Desai (1963) have reported the heritnbility of' first laotat 10n total 

milk yield as 0.16 + O~19 for nOl.vthern region nni 0.50 + 0.27 for SCluthorn - -
region ol'oosbl'eda having 4-15/52 Fricaion inheritanoe. 'rIle authors augfiGBted 

the reaGan f"or ouch a <11£1' eranae in e atimntes to be due to the tJidar 

differenoes betw-een dams mates to oin3a in northern reCion. 

&Jpenta!1U!tY s E~t:l.matea of repeatability for the milk hns bc;en Gstimn:hed 

by Nohadeven (1054) und. Nu:tdu o.n6 Desai (lOGO) £01' val"ious gruuea of 

European-Indian orosses (I,rnble IX). VU1"int.:lon between tho ostimn·tefJ does 

not seem ,to toltov the love1 of exotic inheritano(lo Based on 50J rooordo 

of exot;l,c-lndial1 cro:J:]oa irl'onpc.ctive of the level of exotio inheritance, 

Mahndeven(1054) has roported an nveJ_'RflO ropnntnhility entimtlto £"01' mUIt 

yiold as 0.51. t;im:Unr Elntimato 00.472) hun ol.oo beLn obtn:1noc1 by El.-It:..-iby 

and AnltElr (1956) from 'tho datn of Re}rptial1-1~uropean OrOBfJaS" 'ihe ostilJl1l.tea 

are hieh to provide the first laotation as basis of oaloot '; on for future 

performanoe. The high magnitude or tho ostimatea oight have ~en due to 

epiatntic nnd/or dominanoo compononts in addition to tho contr'ibution of 

pennanent env ironment a • 
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Table IX ~timates or Repeatability in Indian European OrOsr3GS 

4-7/52 Fries. 

8-11/52 " 
12-15/52 tt 

20-25/52 II 

24--27/52 tt 

1~~15/52 II 

20-25/52 " 

24-27/52 If 

1/4 

1/2 

5/a 

5/4 

24 

45 

115 

55 

182 

4cl 

96 

28 

50 

£99 

650 

260 

!~QlWl~W.JOO~Y.!i 

71 0.54-

175 0.52 

492 0.55 

104 U~47 

754 0.54 

~011t~~~_J~g~~ 

100 -
597 -
15G -
lG2 

0.58 

-
-

0.49 Naidu and I!eaai 

0.6.1 n 

0.51 ff 

O~49 rt 

0.54 " 

0.41 Naidu ancl D(3sai 

0.55 " 
0.,37 tl 

0 0 51 

Iwio.hadov an (1954) 

- n 

n 

- It 

(196a) 

(lOGO) 



Table X OOl'relation batWE!)fJn l-.iUlc Yield at verioue LMtntiona 
(Habadevan,. 1954) 

... ...,.e'4,~ ... ",.,..,.... ..... $ ..... r U' c. .: ........ 'f. old .................... ~_~.~ .............. ~.w ...... t, ........ -. ... t. ,,, .. ~ ......... ~.,.........,.~ ... , • • ~q-. 

Eur Qpe an. Lnotation lInd III IV 
Blood lev el lJ 0 • 

1/2 

5/0 

3/4 

I 

II 

III 

I 

II 

III 

I 

II 

III 

I 

II 

III 

-
0.00 

-
0.15 

-
-

0.48 

-
-

o.a7 0.44 

0.00 0.07 

- 0.70 

0.52 U.41 

0.59 0.63 

- 0 .. 41 

0.71 0.40 

01)74 0.50 

- 0.40 

O~32 0.54 

0.42 0 41 49 

O(f30 



51 

JitJ.a1&:LouIDiu lUll1iwme.n ~~ .n&LSi ajA",XU!dJnli Lutt fltisml I MAhadeven (1954) 

has found thE) oorrolations bcDtwgen milk yields at various lactation$ in 

Exotic-Indian orossbreds (Table X). In 1/4 ~tio animalo there vam an 

inol'ease in the magnitucle of correlations .from heifer laotation tOllf1rde 

maturity. ~ere wan a deorease in the magnitude of th() cOl'l~atio:na in 

011 other ~ades. 

Wlf.\tj,~"g.t Wlk~Q mMl~.llWI;( ~~ a }\l aidu (198f!) w'Jrlting \-li til 

Stiliiwal li'riea:1an oz'ossea estilMted th.e oorrelation bat~Jeen mUk yield at 

first laot~1.tion and body \lei~'lt at firat oalving ip Ualf sibs (4/32 to 

15/52 FriGfd.an). The intrmerd correlation 'WaS 0.24 end the genetia 

oorrel ntioD 0.19. Si@ and Des&i (lea4) have estimated part1~ ret.:ression 

of first laotstlon mU~t produotion on body weigbt flt first onlving indElpem(mt 

or the age at firat calvlnS (12/52 to 15/52 11'riet.Ji!ln) 0 'l'he reureanion 

aoeffic:'.enta for i~;outhern ond Jorthern rA[~:ton orossbrtOdu are 14.9 And 8.4 for 

animals weigbing betw90n 151-860 lbsJ .. 11.4 And 0.9 £or illlimalEI wed-ghing 

bot't'JEmn 851-950 lbo lUld 516'1 Md """ 9 417 for those lleiL~1ng h0twecn 951.-1V50 lb., 

r(!speot:lvely. 

JYil nt!12 itt~C!i..$gqz 

Helntivo of\'iaiency ..... n term iU(lntioftl to "Grosn J~!i~i.·ic;iency'~ of millt 

y1.eld in t.';ahiwal-lilrieaian arouseo hus b()('n ;reported by ttinch rood neaai (19M) 0 

The average relative ef:f.'ic1eno,V in NOl'"thel'll rel3ion orossbreds iUul ;'~outh()rn 

region arooabreds bas been l'eported ns 4u9 lb./lb., body wei/jAt and 4.8 lb.jlb. 

body weight resf)eatively. /looording to the level o£ Friesian inheri.tanoa the 

rftlat1'Ve effioiency is said to have inorensed upto 5/4 :£!'riesian in :Nortbem 

orossbreds and 5/8 Friesian in ~;outhel"n Crossbreds and thereafter it grfJldually 
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deol1ned. The uutht.)ra ·hnva mentioned that tho relLtivo oi'i'icielloy or 

the crossbreds having more than 5/4 or 5/0 l"ricairu~ inho;{'itanoo in tho two 

l'Ggiono did not; fell below tho lovol of hnlfbreda. HOHO'lJ01', th.o rdl.ative 

offj,oi0noy of oros:Jbrmls in both reGions wnu highol' thml thnt of tho 

rHll'O Linhiwal_ 

Ht:l'ltt:lldJ~ity eotimnto of' the rnl(rI~ivo offioienoy hns be(_\n l'OP x' 'God 

&S 0.51 + 0.25 for nrd1l1riJ.~{ of Ifol-therll rO(,;ion and 0.77 + 0.31 for nni~'lfllf.l - .... 



OHAPTER III 



The data for carrying ou.t the invostigntion were collected 

trom Indian Mil:lts:cy' dairy FQrJiUJ at .Am.bala, lJehradun, Jabalpur, Jullundur, 

Luoknov, Me axut and MhOW"" 

The moat extensive oroas b).'oodina work in India bas boon 

Bondooted at militax'Y dairY' ferms sinoe 1900 (Hnaguok:ln» 1957) It A number 

of EUropean brands vitih J arae;;-, AVrllhil."G, [ihorthom and Holstein-Friesian 

were tried 'With }Wet 3:lndhi, Sahiyal. Tharpark0l9 and Harinna. Foman 

(1927) oontended J:triesian to be superior to 1\vrahiro £or orees breeding 

Y'!th Ind.ian oattlejlt And 'Ldtl:l exparianoa the Holotein-l?riesian haa boon 

found to be more adaptable to Indirm env1l.'"omnenterl condition~ so this .is 

StOaaons nnd bl'ec:d or oiro as ,fol1oW'G I 

(1) itEl,~tjdl.nrmm§. 'orw.? .. sls The pure StlhiuaLa um:JO recorded soparatel.y 

and the 01'086 breda were o2Auaif1ed into a~t groupo based on tho level. 

ot lilriesian inheritanoe. Tho aniJnals havina ~esa than 4/64 Il'ricsian 

inheritance were discarded an:l mat were alnssif'l00. into £aUouing 

genetic groups 8 

1/8 
1/4 
a/a 
1/2 
S/S 
3/4 
7/8 

( 4-11/64 F.ri esisn) 
(12-19/04 Friesian) 
(20-27/64 Friesim) 
(26-55/04 Friesian) 

~
B6-43/64 Friesian) 
44-51164 li'r1esian) 
52-59/64 Friesian) 

and the snimels having more than 60/64 level of Friesian inherltanae w~e 

inaluded in the pure exotic breed croup G All thesG genetio groups have 
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been considered as separate populations" 

Some of the It'r1e61an-:)aldwal. oroawes 'Wera observed to have some 

laval or .,A;rrahil'e, Red Sindhi,. Haril!UlSl ard non-desoript inheritanoe. 

Thoae having mora than 5/64 level of blood from (.JD;$ of these breeds vere 

considered as triple orosnas and therei'ore disoardecl. 

(11) !e.r.ie9.g. Tho data OOl.J.60tEld for analysl0 oovered n period or 30 yeArs 

(1957 to 19Sn)q It is not UI1QOl"Q;(H.)!l. to t.hink thnt one year would difTer 

from tho other yeaI'. But the 'Variation caused by two oonsequtive years 

would not be too much to 'W8l"'rnnt the studying of 9aQh :rear separately. 

Hovavor, a substantial difference oan be expected between two years 

whioh are five ;rears .cpart fran 0800 other. It waG on thin basis that 

the data vere olaesif"ied into six periods of livo ,.ears duration each. 

The nix poriods,wore , 

1. 1957-1941 
2. 1942-3..946 
5. 1947-1951 
4~ 1952-1033 
IS. 1957-1961 
6. 1962-1900 

(1:1:1) ~!3P2UI: A month-wise frequwcy dist.ribution aQ()ording to tho 

birth ot the animals was made fran the dntaG It wna observed that maxii tl\TJ1l 

birth ooourred during the months or UOVG!:1001" to Ap1"'i1 While fl1 o.tn Uay to 

October there waa lessor cnlvings. the oriterion. l.ed to the definition 

of 'most aalving SGIlson8 in lomar Oaaa and '~eaat onlving BORoon' in 

the latter oase. 

(tv) BEeq4~ ~m I The half-breda Uero divided into tvo gl"OUpo woording 

to whether thEG" lIere sired b3' a Friesian bull or 0. Sahiwal bull. Animals 

having more than. 5(}$ Fr1eeisn lllood liRe aU sired by Friesian bulls and 



t...~otJo having less than 50 per cent Friesian lnheritnnoe v(:,~ Sahiwo1-

aired, The an1nlala having a arooa bred eire vere not ioo1lKled in tho 

pr~:6ent investi~;ntion" 

0- s.t..~~~!Q1! P&:·J2MA 

'lhe animals oompleting at leaat one laotation 1I9!'e rsaoroed £or 

preaent inveat1gifiti()n. The a.n3.ma1.s yielding lnD~'I than 400 kg. in a 

laGtntion, in nw view, nll-ould n·:)t be eonn1d~ed. an dtdl"y" an:lmalth 

Therefore, ouch animats tlel"0 exol udoo fran the data for the otudiee 

pertaining to milk yiol.d.,. Cu111ng in the middle of l.aotati .. n, abort:lons, 

and other pathologioAl oausea whiQh affeoted the laotf.ltion data 'Were 

considered aa abnomolitloso Tho:re£orel' auoh re,)ord& have bo(;n dis;Jarded. 

Hovover, tbe lactations in "Yhioh stlll birtha or P..t'em.ctture hirtho were 

reported have boon inoluded, bnfled au tho faat thai; ardmatn retain their 

physiological adapta.bility without oAlve.M 

'1'0 lflake the data un:1.tor.!fl, all tho reoorda :in f>Oundo have baon 

convorted to kl1o.·,rruns tw dividing thom vith 2.2. 

ffhe la..c\:-Ition. ,f:Wld ia def'ined as ·h.he ndJ.k yielded by the QO'\J. 

in 50'J or leml number of d 63's. lrhonCB yielding for IIloft) than the apoo:i.f:ied 

pOl·::1.od have been br:~ugbt at level. tv the £onnula l1h:toh is in \We at the 

milita1'Y tarms~ The £ormula 1s • 

SLP = LI-~~~~~:! + ;~, .J (LD-Soo) 

were aLP if} st811dard l.aotation {Xrodootion for SOd d(\y's, 

AV is average da:Uy yield during laatation, 

LD 1s lactation period in days" 

and LY is the total laPtation yield. 
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At the initiatioll of' orossbreeding at Indian Mllitar.1 FtUml, 

fOI1t1ard orossing to the bulls ot exotic breeds 'Was considered best to 

inateaee the mUk produot:J.on. Aa the higher ()rosaes beoame aVailable 

the fa:m authoritiao, on the baa:1a of SOUle preliminaey observations 

deoidei that higher l.evelu of Ji'riealan over 3/4 wra not aui~8blG to 

Indinn ercvir:')nLlon-lis.. Blnoe those the lIDitt.uy £anu s.u·thoritiea have l.a1d 

dow a set plan of breeding lndilln cows to the improved European breeds. 

It baa 0000 diotated to keop the ratio of EM:otio-lndian inh61-1tanca 

around 50 per cent. To maintain it, alt-emfJ.w oroeasing with F'lt1es1tm 

at1i! Bah1wal bulls haa ber:-:!n pl.~t:latised.o This oontinuous altornate 

cl.'ossing gan~".ro:ted in 011 a.bout 64 different l.evals or Gxot,ic inher1t~e. 

h unifol'Ul pattern o£ £Qe<.11~ was praotised nt lbdinn ~·tilitar.r 

Farrn~. The experto hf:lvO :LAid dmm -tho f€':eding stnndanla MooxUing to 

the aga groU}J oonaidering tho mnintananae, grol1th nnd protluction 

rar:\uiremcnts" The onjmala vore £stall fad. l~ollowing tl1:e the rai;.:1.on 

sobedules 8 

- - -. 

.. - -
- 5.5 0.05 -
- Q.10 -
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~~ ~ 2 4tG 5.1 0.15 -
29-50 - 1.8 3115 0 4 30 -
51..35 - 1 .. 8 5.5 0.45 -
56-49 - 1.5- 5.1 0.70 -
50-56 - 1.5 301 0.90 -
57-65 - 1.5 3.1 0.45 0.45 

04-70 0.9 2.6 0 .. 23 0 .. 90 

11.-84 - 0 .. 9 2,6 - 1.55 

65-112 - 2.2 - 1.35 

115-146 ..,., - l",S .. 1.35 

1.41-100 - - 1.5 - 1.55 

169-182 - 0.9 - .1.35 

~ .. ~~~~ ..... t'O~C;~~""""""J:SI .. _a= ... ;s '".II 4$ .: ...... Ol.n' .. ' Il'IJ It,lqL1$ a ••••• '. ,,_. ....... ._~~~"l.....,. ..... "* ............... 

col'Of)trum 'tllroo t:lmes a dey. The oa~'Ves too wea.k to auclda vere 

botttle f'eld ttll they were able to use tho pail .. LAter they uora reAred 

on cov' 0 milk and eeparatod milk contnining l:l:me water 0 Tho qltt.Ultity 

of sepnrnted tuil!t \laB gradual..ly inoreaoed to replace "Rlole. milk. '1'h~ 

calX stwter mixture \Jaa. given tilong \lith the separated milk till the 

wh,ola raUk val) oompletaly t'Jt~pped 0. Tho calves w~re eiven ()onoentrnte 

mixture :rrortl the 9th V$0k and its amount crltdu~ly inoA?a8fJOO 'to compensate 

the doorensing quantity or sapnrat<ad nlilka Tho oompos:i.tio.l'lS of calf 

etml~er mixture aM OOMcntrate mixt~e a.re I 



Gruund nut oake 

Gram 

Wheat 

Slaked lime 

Molasses 

Mineral mixture 

Ground nut cake 

10 parts 

10 parte 

10 parts 

54 parts 

15 pnrts 

~O purt.a 

5 parts 

5 parts 

5 parts 

2 parts 

2'pnrts 

1 part 

(L~e-water was prepared 
from. slaked lime And 
given to oalves along 
\lith milk.) 

The separnted milk waa usuttlly not :fed after the colvas vere 

six months old.. Hovover, when the separated fuilk "'as fJ1.U'plua, it Vaa 

fed to the hord. FoZ" eVer:! 4 kga or separated milk a out of 1 kg. 

in conoentrate mixture was praotie ed 0 The milk \las fed in the 

£ollowinf~ order of priority t 

8.. Young stock over six months t.o ona year 

b.. Young stoak over on€) yerxr 

a II Dr.r steak 

The milk 'Was converted to ourd to feed to the an:1m.a1a which 

dis1iked separated mUk. The ourd was pl~pared by adding sulphuric 

s.aid to the mllk. 1be ourd Was thoroughly rubbed with 0 onoentrate 



mixture in a ratio of 1s1 for young stook and 1a2 £or dr,y stook end 

oow.s-in....rnUk. 0.5 per oent salt was added to this mixture and ted to 

animals. 

Noughaga ror the aalvEls varied with the season. It contained I 

1. fhues 

2. Hey (Oat, JoW'al". Dersaam, Honaoon grnsfl) 

5.. UUnga (Oat, JaWor, Luerne) 

4. Green f. oddt"rs (13oraeoru, Lucerne 9 J.Iaize t J owar, Ont) 

The amount or roughage fed to oalves upto six months l 

Age Green Fodder Dry Fodder 
iImXJl.l 1:It '~L_ _~, .. 'k&~ 
16-28 4 9 5 --
29-56 7'10 0025 

5C-U4 9.0 0.49 

85 .... 112 11~5 0.70 

113-140 15,,5 0.90 

14]"'161 16c;O 0.90 

102-182 22 .. 5 1,,15 

The oalves vera not allowed MY roughs6G until 15 days of age 

nnd dl"y fodder WftU allouec1 otter one month. 

The herd above six montha agEl ",as ted llG:OOrd:1ng to the body 

weight-It Tho follou1ng 'table detaUa the ratiQIl sohedULe for various 

categories of anitnala... The eategories were formed nooording to the 

amoWlt of Friosian inheritanae s 

Group 1 ~ Pure Fr.1esian and animals with more than 
$0 per cent. Friesian inheritano6 



Group 2 - High yielding Sshiwal 00\16 and those 'With 
lesa than 50 per oent r"riesian inbol'itanoe 

Group 5 - Indigenous oattle 

Dependine on the avn:Uab:Uity of ere!..">n and conoentrate three 

oJ.asaea of ration schedules hnve bnon laid -

n 01~lsa - Green f10dder available with noxmal 
amount of ooncentrates 

a class - Exoea:';ive amounts of green fodder whioh 
oompenoatcd i"or le~.m Qonoentrtrtes mixture 

Upto 180 1.8 1G8 ~o5 

181-225 108 1.6 1.5 

316-560 2.7 108 loS 

561-450 2.7 1.8 1.3 

451-540 5~2 2.2 leS 

541-650 3.2 2~7 l~a 

Over 651 5.2 2.7 1.a 

1.8 1.0 0.9 

0.9 

1.5 1.5 1.5 

1.5 1.5 0.9 

1.5 1.5 0&9 

1.3 1.5 0.9 

1.5 1.5 0.9 

1.5 1413 0.9 

In oikl:1.tion -t.o thet18 ~ot1nts the animals 'Were mHO eiven 

allovalloes £or mi.11c production, am pregnanoy. The aduJ.t dQ1.Jn-Ofl~Vero 

(3 months before pregnancy) 'Were given 0.9 kg. uhilc the heifer dmln 

advera were given 1.a kg •. of oono:en"trnte ration in additi'.J¥l to their 

basio dally requirements. 



To oompensate tor the seasonal variations the animals were 

fed extra amount o.f oonoentrate (il 0.,5 kg. 'When atmosPheric temperature 

'Was 45 to SOt>rr, and 0.9 kg. when the temperature tell beloW' 45o.tr. 

To ensure gOvel "are, management and £eeding the herd. vas 

~olatBoif1ed into following stooke on the basis of their age as under I 

10 YQ1l.n{{ ou]. vee : Birth to six months 

2. Oalvep I Six months to one year 

5. YOUDg stook 2; 3 One year to tvo years 

4,. Young stock 1. g No yenrs to puberty. The puberty lias 
measured in tarms of 88e at £frat oal ving 

5. Dry stook and pregnant OotlS 

6. DOlin oalvers a The animats ,,1hioh Wel"€) due to oalve in 
10-15 da;ra \Jere sopara.ted £ro.ll the dry 
stook and kept in oulving J.ines 

The oat ves 'Were \-Ieaned three dllY'S after birth and kept on milk 

and onlf otnrter mixture" At the c;JgG oJ: 15 days the male oalves 'Were 

separatod from. t'enwlss, oastrated and sold i"or drauuht purpose. The 

females having co'.:>d pedigreo raoorda, groving normally una attaining 

sexual maturity in normru. time were selected !,or the :first laotation 

perl~ormnnce on whioh the final. aelcotion was bflaed. 

Reaording of ueigbts Wao regularly conducted from within three 

dl\Vs ai'ter birth to one yesr or age at weekly :Jntervals III The t.,e1abing 

was done at monthly intervDls till the t.irst ct1lV:tnge '!'hereafter the 

animale vere ve1ghed lIith:ln 15 cleys or oalvingct 1he milk recording was 

started fran fourth day onwards af'te:r' oalving. COlin vere :mUked twice a 



day in early hom-e of morning and evening" The OOWrt vb. ioh 0 onoe! ved 

vere dried t"'o months prior to CFtlving and tranotGrl'ad to the dry stook. 

All the stooks were kept in. separate barns. All the 

enolosures were oonstructed auoh 8.S to ensure the proteotion of animals 

!'ran severe c;U.imFltio conditions.. These Wfll""El provided uith good 

ventilation and lighting arrangements. DUl"ing hot weather the animals 

were proteoted by oontinuotw sprinkling of water" Pure r'1riaaian nnd 

oro8:;bred animaJ.u "d:th higb lt~rj_esiWl blood uore kept in £an-oooled 

barns. DajJ.y sweeping and washing of barns mdntained tJwrou(Jl olean11nesl 
. 

throu[pout the day. 



OHAPl'ER IV 

M_E_T_H.Jl_D_0J._O_G_Y. 



To stlldy t.he main tangible causes or variation, and to 

overoome the diffioulty of disporportionate sub-olass nUl1lbors and 
, 

non-orthogonality, the data were analysed by least square teohnique 

(Hf\rvay, 19(6) aa desaribecl bel. 0\;1 S 

A aix-uo;r, oross-alneaii"ioatian, no-intoraot1on, fixed-effects 

modal (i'-wdal 1 or Eioemart, 1947) was oonstructed tor the snalysiEh The 

model is a 

i = 1 .0 ..... 9 
j = 1"00." •• 7 
k = 1 " .. 0 •• ItO 6 
1 = 1, 2 
m :: 1., 2 
n ::: 1 •• 000005 

Cl 
G i 
}il 

j 
Pk 
Sl. 
13m 
Ln 

and eijk1mnp 

th th th tJl 
is p observation of i grade, j i"arru, k 

-...... 
= --
= --
I: 

:: 

period and nth lactation, and its sire belonging 

til 
to m broed1l 

Overall mean when equal aub .... o1tulO numbers exist, 
ef£eat of Ith grade, 
e.fteat oil j th ram, 
et£ect of kth pnr:iod, 
effeot at lth saason, 
ef'l'eot of mth breed of sire, 
effeot. of nth ~aotatioon (oa1.v:i.ng) 

is the effect of pth observation i.n ijk1.mnth 

sub-01ae8~ uhich is NID (0, ~ )0 

ct i. an overall mean and q 'FJ ' \ ; i ,Bm 

and L are deviations fran II it is aauumed that 
n 

I. q =IFj =~Pk =Ls.r. =1:.\ =Ltn :: o. 



All possible interactions are also assumed as zero. 

JlAa,l.tY.:!~ 

A. QJJJ.2£at.:J.Q.u. .. ~.JJq,!riJ't, SqqQ%:t E9YJ!:li+,oDI 

Frequencies of the 500-day laotrttion y:f.eld :for fivG 

lactations and weight at oalv1ng fran first through fUth a nlving wore 

oeJ.oulated and arranged in the form. or a 32x52 sqU6.'r"O matrix. Values 

or tho £requ0no:!as at eaoh ~e"e1 of the main e£i;eat lJere added to set 

the right hand members (lMM). Since there were six independent 

equations, the restriction 1. fl. == 1: f.. =!" PIt = Z s.. = 2: b = ~ 1 = 0 
i ~ 3 '" k k -~ III m n n 

lIaa imposed. The last equation of each ef'£eot i.eo, Gg, F7 ' Pa ' Se ' 

B2 and L5 -were set equal to aero. 1'he equations were deleted by 

6ubtraoting the oaetfioients of these: equationa fram otheJ? aolumns 

Md rows oorresponding to thEml. A oorresponding reduation in the right 

hand members was also done in the fj8Dle fashion. 

The least sqUrtllS matrix having 26 oquations vas invortedo 

lbe inverse elements were multiplied with the right hand m!"..mbors uhioh 

gave 26 vnlues. The first value vas a -- the ov(,rall mean; and among 

others a oonstonta :for grades, 6 oonstanta 1"01'" farms, 5 constants .for 

periods, one oonstant oach :for season and breed and the last four 

constants for the laot~tion number (odLving numbor) III Other constants 

were ubtained as follows • 

89 = -Lgi • ~7 =: -L_fj 
,. Po :: .. L_Pk II 

i j k 
8 2 = - "1 , b

2 
:::: -bi and 15 == - L_lnQ 

n 
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(i) The total eum or aquaNs "'ere ent1mnted b.:r the £onnula 

~ y2 X2 ! l. 2. l- l: L L ijk1mnp - •••• o./N 
ijk1mnp 

(11) orade sum or squares a Sub mntrix of gradee fronl the 
-1 

inverted matrix (Z) was taken out attl re-invE:-rted (Z) • The transpose 
, ..... 1 

(n t ) of the oor.respoooing oonstanta vas mul tiplied u:1.th (Z) and the 

l~aul.t so obtained Was luultiplied again with the oolumn veat-or (B) of 
.. 1 

the constants. So that result or [(B' ) (z) (E~ vas the sum. of squares 

due to grades .. 

'The sum or aquares :Cor r~rm.s, per-loon, seasons, breed of' 

sire ancl laotntion nunbar wore obtained exactly in the ao.m.e i"nahion. 

(iii) Sum of Sql1arfJs due to fi):'l'or vas obt.ained so shoun wl(ler I 

...... atr., .... .....s aI w • • ,ala "~r.i~~~rl ....... _I~'"2f' ~~~"""..J' __ """", ..... _""".,· ... tet$"HzMd"'II-~~_.~ ... _~~ 

Source d.t. S.S. ~1.So Vorinnoe 2 
_ ...... ___ ,"" .. ",,_ ...... , ... ,_,,,," _,' , .. __ . .,. ___ . __ ._~ ... , __ ._.llflt!.9_, __ .li_W_ .... ,,,_ 
Total N-l SSt - 100 

Grades G-l SSG SSG /0-1 =: I18G }{Sa /MSE SSG /sS:r x 100 

Farm.s 1"_1 SS.F 58], /11'-1 = 1-i!3.F J.!SF /MoE SS]"\ IssT x 100 

Periods 1'-1 SSp SS p/P-l = MSp MSp ft11SE SSp Iss,! x 100 

Seasons 8-1 So ")8 SSs /8-1 = MSS 14SS /MSE SSS ISSrr x 100 

Breed of 1~1 
Sire 

SS SSB /B-l == MBa ~1SB /t~1~ SSB /SBr x 100 D 

Laotation L-l 
Number 

SSL S~.a /lJ..l ::: MSL ~ISr, /M~ SSL IsSr x 100 

Error By Subt" 
=E s~ IE = MSE ... 



Lush (1940, 1948, 1949) ~aa discussed advantages,. 

diaadvantageo and method or estimation of finding out the heritability. 
~t J;~' ~ 

~)'The her! tability is dafiJled as, the portion of the total oboerved 

vltrianoe which oan be attributable. to the additive effect of genes 

(Lush, 1948) 0 It is exprea~·:ed as 8 

= 
2 

G"A 
rr ."""...... • • , •• Wi • t,. ",..-' , ......... WI 1 r '':lam • 

Ihil£-sib C01".l."'EUat:ton 31 In 'the preGent investigntion the heritabll1ty 

Uaa aotimated by p1iternn1 half-sib oorrelatif'>n. It i& reliable method 

since except for a small traction or the opistatic vrlrian.ce the sire 

oomponent has of' no other v-AriarlC-0 but the additive genetic vt1rianoe. 

Howover, it has B. limitation that en'or due to sampling or inool~reot 

eDtimation of environmentnl. oauronents mae mul:hipl1ed tv four and 

therefore inoI'eaae the h('..ri tnhllity estimate. The error due to aamplint~ 

to n large extent elsa depend·: upon the degreo of freedom t:or oflt:lm.ation 

or 01ro oomponent. LargoI' the degree of freedom for ~lil'e, preciscr 

tho Gotimtl'i.;e of heritability. 

por computing heritabll.ity ost.:J,IlUt0B tho following modal was 

used , 
Yijk = a + Fi + Sj(1) + ~ (13) 

i =: 1 0 ••••• ". r 
j == 1 o.4II.o.~ •• sl 

k == 1 II ......... ~3 

i\ 1lt.1= ~ ~. = N. 



'Where Yijk 

d. 

Fi 

8.1 (1) 

47 

is the ih daughter born to the j th sire in tho 1. th farm) 

is the overall menn c om'llon to flll observations and 18 
a tix-ed oonstant J 

is the e.rfaot o£ ltb tnrm peculiar to!.lindividuals of 
partlaul.ar Earm, whi'm is 141D (0, Of ) J 

til is the e.ffeot of j sire oont ion to all2it.8 daughters 
in the ith farm, 'Wbi.ah is HID (0, <r- ) J s 

~(ij) is the random e,:Z:'l(r peouliar to eaoh obscrvatiollB,. which }~ 
1s MID (0, cr )., e 

Analysis 01: va.riance 
~.14.:e ';'r!:.lfW·",~~ • • It, ........ ~ .. 4 .. J .... ""~.,...........,~ .... "(I. ,,.; ~ ... ~ ...... -"-~t"',~ ______ ... " ... t1<4tI' ....... - ~"... ......... 

EUmm€l._",_ , .. ,' •• 1 !l..t, _ .. ~ __ ._SYJ!l...Qf_s.qW&mL-._, ... ..M~ru:&JJJA,l!(L.Ji,Ji~_ 

Total N-l ~ yfjk - i~u"" MS.r 

F-l 

Sirea/Fa.xma (8-1) 

Error 

1 

EStimntion or oomponents 8 

2 
MS - MS 

C1' = 
" kl 

2 Y .. 0'6_ _-- .. 
N 

y2 
-2' ~ .. g­

. nl 1.. eo 

y2 -L I • 1j !. ... 

l.J Dij 

MS e 

MS 
E 

L 2 
13 n ij 

N 

{+k~~af 

2 2 cf'e +k1.(r a 

MSF - [ ~ I~ (MBs - M~ ) + MSE] 



J.: := 
Total variance == P 

2 
4 (fa 

Expected value of various oomponent::l or Analysis or Var!nnc e ill tel·ms of 

Genetio aampollents. : 
2 a - the variance within 3.ooividuala imludes ",hole or the random e 

mlvirorullental. varianae, 5/4 or the a(ld:I.tiva geneti" vnt'jation, whole of the 

dominance varionaa p mOB'" of the part of epistatio vnriruwe. 
2 

(fa - the variance between sires equals only 1/4 of the nddit.iva 

genetio variame and pnrt of· the non.llOtive intoraotion vflrianae, i.e. 
2 2 ' 

1- (f" AA +-1- <fMA + ." ••• It 1I111 also :Include a val'ianoG \I;lioh is OflUOed. 
16 64 
by corl'elat:ion bo't~f.1een the aires If 

ntnndm-d error of heritnbllity was caloulated by the formula given 

by Dickel'uon (1900) # 2 2 

4 +- ( :.:~.!.~ ~~~ ) 
2 k'll Wa IF .. , 

S.E.h == ---*-------.... -.... ~ 
~ 

cnra of the baaio distribution of the ratio" ':I'hia (H1U be donG by nOl~ilnlizinfl 

the distribution by transforming tho rErhiu on a logarithmio (lcale. 

To. avoid aey suoh transformation Penrson (1897) had aul?i v(xl u 

fomula tor es·t:1mntine the variance or A ratio. 'l'anner (1949) euegestet.1 thnt 

plots of ratio or means of tho tW'o v~1ables and the regreooion of one on 

the other "1ould rull pnrol.lel with a vartiael distance of a (a I)onstant) 

betltJeen them. If the value or the oonstant VltS reduced to "e~, the two lioos 

would be identiaal. It is fran these oonoepta that the formula for the 
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heritability of a ratio haa been derived by modifying Pearson's (1897) 

formula. Sutherlam (1965) haa reported the formula for oaloulnting the 

heritab:1lity satimntes of ratio or the two var1ables1t The formula is .i 

",here 

is the hel'itab1l1ty of' the ra.tio of two variables, 

01. is aoaf£1oient of variation of' first variable ... 

02 is ooefficient ot vnriation or second variable, 

-K3_ is heritability of first variable, 

h~ i~ heritability of aooonri variable, 

r is @6netlc oorrelation between tuo vnriablea, 
g12 

and r 1210 phenotypic aarl'elation between two val';lnbles~ 

To faell1tate oalculations the f'onnu.1a han been reduoecl as under , 

k =: 01 I 02 

kh :: hl / h£ 

2 2 2 
112 (1 + 1c. kb - 2 r g12 0 k • 111) 

::: _____ ~- .... II;~ ...... _-----............ - .... -~ 

1 + k ..... 2 r12 • k 

otber s9mhole havo the usuru meaning. 

Sima the relative efficienoy 01' mUk production is the ratiQ of 

milk pl'ociuced by the animal to her live weight at oalvins it \laB neaesaary 

to either trnnsfonn the relative et£iai(incy or -that heritability should be 

estimated from the ratio or the heritabilities or 50O-dq milk produotion in 

first laot.ntion aJld the weigbt at tirst oelving. ~he foxmula given above has 

been used to oaloUlate the heritabU1ty of rel.e.tive effioioncy. 
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A phenotypic oor;relation betlleen two charaoters in the same animal 

reEm.l ts from two c nuaes (HF.\IVey and Lush, 1.952). 

1. One or more of the vnriations in the ellvironmsnl;s llhioh happened 

to the individual. may hElve affected hoth charaoters" 

2. One or more or tho genoa mny have arrcoted hoth ohora.otera alike or 

The f'ormor cause of the Phonotypio cor.ralAtinn is due to 

environments and is called tho environxo.entnl oorrelai;ion and the latter 

part ls due to ganos is the genetio eorrelat ion" The genetic oorrelation 

is a result ai' variet.y of' oiroums'tanoes \>Jh1oh are It 

(i) Pleiotropio of'±" oot of genea 3 

The raaoon as to why the ploiotropisn ooonrru ns hypothofJinod 

by Grunberg (19BS) is - numbGl.~ or observable chnrnateristiaa in an 

organiStu o.ro infinite, uhUo tho number of: gonea io limitecl. 

Thare£ore, diversity or sat;.ion of single gene is roceauiteted 0 

we ways in whioh a singlEI gene produaeo manifold eft'eat, 08 

proposed by GriinbeJ.~ are 8 

(0.) A gona may affeot tt·l0 churactcriot:ton d:l.rootly but. in 

independent wnys" 

(b) A gene ma.y a£i'eot two oharaotol":i.atioo eOt:ontially in the Oaille 

way , its pr1mary produ.ot may 8.f'feot them elike. 

(0) A gene m.ay a.£feot one ohnra.cter:1stic direotly and thitl 

oharaoteristio will af l'eot l ~otJi~ oharaeteristio. 
, r • 'l Jr, I~ 

- .' '."... ..' 
Grunberg oalled the, £ira:t methOd, as !1genuine ploiotl·Opytf and the 

, ~ • 'I. ' '. 
, ,,;: 

other two methods ~s tJsp~~ous' ·pl~iot110W". 
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Dobmhttnsey (1926), l10bshansky and Bola (1943) lilOrking on 

IJ.,r.o!2ltl&L1. ~~gal1i~ tmd liUs~lel (1949) on mouse have given 

evidemes in support of tho pleiotl\Opiam. 

(i1) Linkage betwoen ecnes s1't'eotitig tlto ohoraateriotico l/h:iQh is a oause 

on1;y -when the ooupllng double hctarozygotes are mora abundant 

than the rapu1v~on ones or vioo versn. 

(\1ii) Hateroeenaity- h'l previous b.l1ccding praotioea ill tho populatiouo 

Oonot1o oorl'91o.tion 10 est:l1~tGd frcrA Half sib arml,'1sia by 

....... ~~ .. ._.~I~~ ......... ·' .......... ~~~,..~~~~·l"Iff .. ..".,.,.. .... _."""'"~.,'~_ "ft,{ ....... .-. ... ,. .",~ ....... ""' ... ,..,... ... .:Ir1"1 __ '"'GIII"1!oo't •• I>-W'_ ..... ~ ..... __ _ 

Source D.F. ~;quflrElS of !Jqu-aroa of Dum. of cross produots 

Total N-l SYt SX:r aXYT 

Farms F-l (!'{. 
~'il s~ :1'1C{ 

F 

~ires/1?arms t (Sl- 1) ("'1 SX(1 SXy W t" 
il ~ S 

Error t 1 (n:\.j-1) st ']1 
(l~ t:J I SXIE 

Exvooted Heem dqunt'es 

so~~--"_'Iiis-ri)~'" ----_ -"-~"··'~l:~iii'~rx)" ~ ... ~ -~-~-'''--m~~·-ac;v -(x{j"' ... ----

C) 

+ lr'2 a: + l~{ (j~ + k2 cr +~a: Ir'l.u:ma I .. 
+ It 0-: + kSO£ cr tJ 

0 a a e 2 a y y y x x X ley' X3' xy 

sires/I? arms o! +k1 0: cf + kl ~ e s 
cr +k1~ a 

y '1 .x x xy X¥ 

J.,!rror o! 2 tJ cr 
ex G2;Y x 

___ ........................... $, , a.~_jII~_, ___ _.J .... _ ... _. ___ ...... "'t._._ .. ,_.~'" __ , _. _,_' ... ~~~ ........ ~~ 
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Gonetio OOr.c'elation • Gx,y = 
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'rh~~ data \reI'S oQl~eoted ~()!ll ltUitax-Y' da1ry Fann.s in lncl1a Of! 

pure Snhiwal and ol'oa~:bI'ed aowa or ~)Miwol-Friesian arOM. The orooobroo 
were 

animalaLol~ssi;fied into eight gcnotio gl~OUPB (grades) as detaUed undo.t' 

mnterialth The pure ,.;Miwal oottle 'Were present only at i\mbala, Luoknow 

e.rtl Meerut. A £requenoy distribution of animals aver tarma uas made. 

Meerut had the lnrgost number or animals both pure :';ab1wa], and orossbreds 

aorubinad. Jabalpur hail lnrgeot number of: ox'oasbroos only. A similar 

distribution aver various geuetio gl"'OUpe shoved thnt reoorda vere- avallable 

on 400 animalS eaoh of pure Sahiwal, 3/B and 1/4 FrieaitU'J. .animals. The 

reoords :fGW :V8, 1/2.5/a am 5/4 Friesian animals vere availnhle only on 

140-180 1ndividllala. Lowest number or anilluu.8 were ill 7/6 Friesian group 

(55) t.md the 1lriaoian group (eo) tt 

The frequemy distribution £01' 30o-dey milk yield and body voight 
~j:;l 

at oalv1ng were plotted for eaoh genetics az-0up. The distributions ware 

appro'Ximutely normal." The dat.n vertS analysed to as neaa the aen"hrol 

tendenoy and dispersion of eaoh trait. The averages and their standard 

errors wero oalaulatod for each character at eAoh .fexm within n grode. 

§QQ7'~~hlV H~l.~ ~!t1lq 

Table 1 (n-o) dotnlls tho averages £or 3OD-day lactntion yields 

(Firat throUgh II':1.£th) \-lith their standard errors nnA paroent.age 

ooaffioiente a£' vnr'intl.on, \lr.tthin genetio gl~Oup for oneIl £amo 

2QhiH~ 8 Sahiwal 00W5 at Ambala were high milk yiolders for all. the 

.five laotationa. The cava at Moerut ware the lowest produ(lors upto four 

laotations. The nverage of f:J..rth laotation at Mem-ut exceedGd that o£ 

Luaknovo A compru.'ative study of the rive laotations for each farm. was made 
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and is detailed in ]~igure 1.1.. A. aontinuous inoresse in mUk yield in 

the five laotntions \las observed at 'mbala and Meerut. At Luaknow the 

fourth lsetation hnd the hig~u/)at produotion, followed. by '1 sharp dea~ine 

in the .fifth laotation.. Ooeffioient or variabll:1ty was or the same 

macnitude in all the laotations at Ambala. At other t'W'o farms the 

coeff"ioient or variation showed wider range or differences. At Luaknw 

coefficient of variability of swoncl laotntion YSS higher (32.7%) than 

that or the .first laot~ltion (25.9i~) and the third lactntion (2311\9,%) .. 

'rhe higheot fir-at lactation and fifth lactAtion averages of m:Uk yield 

of Sahiwtll cows Vere 1678 .52 .... 404 32 kg. nnd 2171075 + 85.66 kg. reepeotlvelyD - -
Q.r2§.Qb,£G<!!' Ccmpvrison of each lactntion 01' 1/a genetics group over 

all .fame :lnd1cflted that the an:imrua at NhoH had the bighent first nrrl 

second lnctt,,:tion avel-ugea II The th:ird, fourth and firth lactation yields 

were highest at Jul1undur, Luomaw and Ambn1.a raapeotivoly". The third 

laotatJ,rul Wtol'lsges of an;itan1s a.t JullunO.Ul- and Luo1cllOW were 2349075 + 610. 71.kg, ... 
kg. -

run 2541G11 ! 17.toO:i.L~specti'Velyq Their coeffioients aI: -val'iability were 

51.98 per coot and 22.05 par cont. The third laotation averf1ga of 1/8 

~'rios1nn animals nt Lt'\okno\:1 uas hi&best "Jhen cOl1lpared "ho other fnxmso 

li'igura 1.2 shows the oomparison of five laot(\ti~)ns over tho seven l.ooationa. 

Increase in mUle yield upto third laat"!tion was observed nt Jullund'l1r, 

Jabtitpur, Luoknoltl and l~eerut. /\. sharp decline was observed in the milk 

yield of the third l.aatation at l.fuotl and considerably 6Ulallar decline at 

hnbala and DEhradun. 

The animals with 1/4 Friesian inheritance at Mhow had the highest 

f'irst, seQond and third laat·\tion averages.. The animals at Luoknow and 
- ' 

Meerut had the highest fourth and fifth'lactation averages.. A lactation 
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wise oanparison ahotled third la..otation to be hir)l at DEhradun and 111011. 

The fifth laotation L\verngo was highest in animals stationed at Meerut. 

At all other farms the fourth lactation average uas higboat. 

The highes-t first laotation average in the animalo with s/a 

Frieoinn inheritance Has 2025.96 + 50 .. 48 ka- :reaorded at Jabalpur. -
.An~mals at I-1ho14 had tho highest second lactation average (2585 "ma + 115.48 leg.) -
The higheet third lactntion \188 reoor(led at Anlbala (2614.00 + 111.59 kg.) .. -
At Luaknow the fourth and fifth laotntiona were higboot.. The roa.gnitw\e 

of these lactat:loufl was 2659.33 + 385.22 kg .. and 269G.33 + 321.25 re~peativGly .. - .. 
A dealme from second to third laotation vns observed (:trig. 1.5) in 

animals at. Luekl'low but they Mo"red the ma:x1mum yield in the fourth. 

lactat:lon. Fifth :taotHtion \lros the highest laotation at Dahradun a.ud 

J ab 0.1 pUX' £nrms.. The l3Ooff'ic:1ontD of' variation at dir.fel·ent :f:anua were 

Among various farms LuckuO\l hnd minimum number of hitlfbreda ariL 

none Hith complC:1t.o ~(."ooords of: morc, than tl30 laotationo. At Uhow i"ive 

animals hnd completed first l.aotatio.n and three tho subsequent laotntJ.ona. 

IH.rjlcot second, third and fi:rth lw::tutlon ElVpragea were oboerved in p,nimaJ.s 

at l-fuow. Jnbnlpl1r had the la.rceot number or. animals "'lith canplota five 

1 aatat ions 0 The averages of lnatation yields of animalr; at Jabalpur wC'..re 

'Q)75./17 + 107.00 kg .. (rirat)# 2595.86 + 1.5 7.42 kgCl (Second), 2097 Cl72 + - - -
(Fifth) 0 A lactntion vise oomprn:ison of 1/2 F:t-ieainn animeJ.s revealed that 

fourth WtU) the model laotation at which the peak \[86 attained. At 

Dehradun and Meerut third laetation had. at.tAined the highest aV<lrage. 

An:tmru.n a.t Mhow attained peak at the firth lactation. Tho third .and the 
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There 'WIlS tl smell number of mUmnla of 7/8 Friesian inheritance, 

only one animal. each at Nabala, Ltl.cknOlJ nnd 11ho'W.. !\mong the four animals 

8.t Jullundur, only one had oompltrbed aU the five lactations. The BVf!I.ragea 

of first. t'WO laotations were highest at flehl'adun whUe yield of' other 

lSGtations \tTl. highest at Jab81pur". trhe highest average mille yield of fivQ 

lnotntiotla in order ara 2083.67 .± 185.0'1 kg. (DehrBdun), 5097.00 .± 161.71 kg. 

(Dehradun ), 2829.50 j; 293.70 kg", (J' abdpur ), 2756 .00 t 264.82 kg.. (.1 abalpUl') f 

3532.00 .t 346.57 kg. (Jabalpur)", 'the third laotation had the largest stf.~tlrd 

error and coeffioient of vnriatlon at all farms. Figure 1.8 showed the pQot 

of tj.ve lact~~tions ngainst yield for e aoh t~Nb It showed that third lnotntion 

yield att~.nad peak at Pehrrijun, fQurth at Meerut~ and fifth at Jabalpur. :£l'rom 

these resul.ts Jab~lpur mny bo considered as better suited f(.)r animals \-nth 7/S 

Frieaian 1nher!:tance, as oompnred to ot;h~r fnrmse 

The )!"riesian gr"')llp of tmimnls at Hoc'rut had the highest firot, seoond 

and 'third laotation ~lvf·rages, fourth Md fifth laotr.~tion a,,(;,\ragea of Friesian 

~1l1imals u.t Jullund\w shoUld be oonsidered as h:l.pj1est llilen compared t~o those at 

other fnrms. Highest averages of' five laotntions in order 01- laotntion were 

kg. (~Ieerut)J 4115.50±74a.47lcg. (Jullundur), 498tL,OOt535.aa kg. (,TulJUllilm·). 

F1glU"S 1.V Oh0\18 the comparison of laatn.tic)n for each farme ;(I'if'th lnotation 

had the highest field FIt J))hrndun ll JulllUldur nnd Meorut. The fourt111aotn'tion 

was highest at Ambala and J'abalpur. 

~!igbt §t IC~~i~, 

A study ot vArious weights at calving vas made in ordar to 

ad3udge the grovth of the animals. The table 1 (f-j) gives the averages 
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of weights at oalving from :first through firth oalving, their atandani 

erl"ora and coeffioients o£ var:tabili ty 'It 

~wi~Dl' Sahi'Wal heifers at l\mbala ware heavier than thai,.. oounterparts 

at Lucknow and Moerut. But they did not grCM at. the same rate as the 

heifers at Luoknow 0 Animala atat:;'onad a.t Lua.know attained more ",eight 

at subsequent cal vinga than tho un:imala at Jkuhal.th 

~o.~£!bI'E!W!' The an:llnalo with 1/8 Friesian 1nb.erj.tnnaa yore hoaviost 

at Jullundur and grw at a f .. ,,,ter ra.ta fran aroond calving onwards -whlle 

those at Lucknow greY at a faster rate from first calvingo ThG rata or 

growth c1oo11ned in tho later cnlvingsa l\.nwal.o at Dehradun farm sho\-1ed 

a decline in weight at seoond oalving '.fuioh 'WElS aradua11y reoavered in 

latclr oal vings .. 

'l'he animals -with 1./4 Flt.iesian inheritanoe at BhatT had a taster 

rnte of growth" The animals au Luoknow and Meerut were heavier at first 

oal ving than those at other farms. A deoline in weight van observed 

between sooond 000 third colvings in animals o£ Dohradun farm and betU'e('n 

first and aeaond eel vings in animals of I,uoknOltt rarm. 
TIle animals with 5/8 Friesian iriher.1tanoe were heaviest at 

i\mbala. and. MhO\1. The vlei@lt of animals at fl.mbala increased :from 

"402~41 + 7.57 kg. at first oalving to 457.'17 + 9.40 leg .. at fi.fth oalvirlg. - -
Those at l-ihow weighed 409.60 + 7019 kg. at tirErh cnlvUlg end U'ere heaviost -
at the tourth calving weighing 45401250 ± 10.85 kg. Animate nt Dahradun had 

the lowest body weight. 

The. heaviest tUl:f.mals with 1/2 Ii·1'1es1an inheritome 1Iare at 

Mhmt weighing b.ep.n 418.25 ± 7.51 kg. at £irst. oalving and 444 .50 
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.± 16011 kg" at fourth calving. 

The animals With 5/a Fries1~n 1nberittUlae wero heaviest nt Meerut. 

Their weight inoreased from 394.12 .t 6.01 .kg .. at first oalving to 430.88 + -
16.97 kg. in the .fourth calving. l\nimels at Dehra<1un farm grew faster than 

the AnimalS at other ferms. 

The lln1md~ 1tlith 3/4 Friesinn inheritanCle at }4eprut Vere the 

beRvlest tWang the group. They weighed 404.00 .t 9.69 kg. a,t. firs'G calving 

and 445.57 ± 9.95 kg. in the f'if"th ofllv1.ng. hnimals at Dehr.m:tutl greW' at a 

faatr.1: rate. 

There was a tlmall number ot animals with 7/8 Ifriesian inheritanoe. 

'!be her.rviet'it weight at first or.il. ving vas 591.09 :!: 12.59 kg. (t-le~rut), at 

second oalving 414.01) j; 9.95 kg. (t4eerut), at third oalving 411.15 t 18.11 kg. 

(Jnbalpur), nt fourth oalvirl(G 410.50 + 5.94 kg. (Jabalpur) and at fifth oalving -
418 0 67! 0.77 kg. (Jnbnlpur). 

Lnrgeet nurnbar of animttla 0:1: Friesian gYl' JUp attained maximwfl weigbt 

fourth c~Jlving in Friesian animals at Jullundur. 

U€l at.i l~ J!ffiq~~Dcl 

li1elntiVE:! eti'ioieMY is the ~ount of ndlJc produ.ood per unit of. 

body 'Weight of the nnimtU., The 'Weight of the nniaq_ls Han taltt?n with.in 

15 days of ealvinglll t\ nomparative s.tudy of l'elativCl" efficienoy of m.1.1k 

production for eaah grade OVf'1f! all terms lias made. 'lIable 1.k a.~voo the 

average of relative efficiency with its standard error, and Goatr1oiants of 

variation (%) tor various farms' within eaoh genetio group. 

IlIlattu&1 J The. relative etfioiel1OT of I1Uk produotion. of .'-)shiwal cattle 

Vas J88ld.mum at Luokrlm,. The aniutalll at Ambala veN heaviest ae vell fl8 
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highest milk produaers" The relative effioienoy of animals at. Ambala 

did not differ aignifiaantly from those at Lueknow. The ralatiw 

efficienoy of' milk production or Sahiwe1.s at Lt1I)know -WElS 4.54 + 0.12 kg./kgG .. 
bo4Y veigh t .. 

ik2.Mltr §dJ. t The animals uith l/S Friesian inheritance had a relative 

errioiency of 5.35 + 0.29 kg./kg .. body weight at Luoknow and 5.36 ... 0.48 Itg • ., 

/kg. bocy weight at I~OW'.. The atl:bnals at Hhow vera heavier than those 

at other forma, they vere also high mUk yielders. The animals at Jabalpur 

\(ere even heavier than those at Mhow but they were not good mUk yialdersc. 

The anitnala with 1/4 Friesian inheritanoe n1i MbOll had a relative 

effiaienoy or 5.58 + 0.21 kg .. /lcg. bOC\y ve1sht~ In this group the an.im.als --
at Luoknoll 'Were leaat ooonomioal having a re~at:1.ve et.r:loienoy or 4.43 

+ 0.19 kg./kg. bodyWeigbtCl -
'rho animals with. 5/8 Frieeian inher.L tanoe at Jabalpur had n 

relative effic1anoy of 5.52 + 0.15 lcg./kg it body veight. The 1~ative - , 

erricienoy of th:ta group at Dehradun waB 5.52 ;!: 0.52 kg./kgll body weight 

not aigni£iGantly cl.i:rforent fram tha.t at Jabalpur. The animnls at 

Jabalpur'lere highest mllk yielders. The animals at Deh!'o.dun were 

h onviest luno"£{ the group 0 

Half Friosian animals hod a hiltl relative af£ioiontly or 0007 + 0.27 
""" 

kga/kg. body weight at Jabalpur whioh were tho highest mUle yielders aa 

'Woll. Next eooncmioal herd of halfbred animals W't\S a.t LualQl<:M hnving 

relative effioiency of 5.70 + 0.56 kg.!kg. body \lre1ght. 

The animals with 5/8 Friesian 1nheritanoa had a relative 

etriaienay ot 6~51 + O~39 q./kg6 body weight at Dehradun, 6.0-2 ! 0.32 kg-.. 
/kg. body' weight at J'uUundur am 6.09 ! O.~52 legit/kg. body weight at 
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Jabalpur. The animals at .l)abradun were lighter (5(33,,31 + 13 .57 kg.) as -
well as bigbeut milk y:lclrlors (2550.62 + 157.82 It:g 0" ) in the group ~ The .... 
animals at Jabalpur ruld JuUundur tiGre next if!" art; or of r.aUk prodt.u:,.,f;iono 

The anima1..u with 5/4 li'rienian inheritnnac had highest rEllative 

ef"f'ioienoy or 6.59 + 0.61 kg~/k€. body weicht nt Ambala wh:;-ch vas high aa -
oompared to that of other t~wme. The reJ.ntivG afi~ioien(JY' at othor farms 

varied £.ran 5.0G + 0.47 kn'ff/kg. body woight nt LuoltnW to 5.ae + 0.50 kg./ - -
l'g,. bo<\y ve1Ght at Dcll,:r:lldun-l1l An:hnn1.s at J\mbala \tara heavieat in tht!l group 

yeighing 556.43 + 10,,59 kg. They ware ru.so higbest mUk produoGrs. -
The animals with 7/0 genetic group \-Jere not l'eJ.otivoly ~ici(lnt 

\ 

in mUk produotion,. lUl:tmala at JUUundur besides hav:lng large boc1y 

weight (565.25 .... 21~51 kge) had u l'ela.tive effio!enay or 0.05 + 0.71 kg./ - -
kg. body vElight.. They \Jera the highest milk pt-odUDers ~ons ru.l the fnrma. 

OthOl~ farms having an:tmnln with higher relativG et£mienay wore Dehradun 

and Jabnlpur lil 

r{.ao li'rieninn OOllS had tho highest rela.tive ef'fiaiEJnoY' of raUk 

prntJ.uotioll~ IIh036 at Heerut yit)ll~ed 6.96 ± 0.54 kg. milk par kg. body 

weight 0 l?riesirul at Jnbalpur hnd the ne:xt Elconomi(J parforma1lOEl 0 

The heat rolut:1va perf Olmo.l"' 0 !jJ:10ng v!ll'iouS genatio groups U'Ol~a 

1/8 nt Looknw, 1/4 at ~1h0\1, B/a a:t JabB.J..pur and Dehrru:lun, 1/2 nt 

J'a.bal.pur, 5/a a.t Dehratlun, 3/4 at lullbala., 7/0 at Jul1undur and li'rj_ooiOtls 

at llearut. ATllone .fllms J Elbnlpur aOO Dehradun hacl most 600nOO110 producers. 

Jabalpu:t.~ had bast 5/8 $I 1/2, good 5/8 end Friesians} while DGhradun had 

bast 5/8, S/8 aoo good 5/4 and '1/8 genotio groups. 
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"man oompared to other s(~net.ic groups. They yielded on an average only 

1950.04 ! 55.81 kg. as oompared to 5017.78 ! 153.92 kg. prOduced by 

Friesian anitnala. In -this laotntion the yield of Friesian animals 'Wso not 

signifianntly different from 5/8 and 3/4 but waa signifioantly higher than 

SahimU and 1/2 lilriesian an1m.a1a. 

Similar remtlta 'tIera obtuined for various genetio groups f'or fourth 

laotnt:ion yield. Tho milk yield in this laotnt:ton for Friesian atrlmale vas 

5015.65 ! 182.55 leg. nnd '~hat of Sahiwal Wlla 2000.79 .:t 44.69 leg. 

In the fifth laotfltion it 'Was obefJl'Ved that 5/8 Friesian cOW's 

yielded mwh higher milk than all other groupo. It was signifioantly 

higher (447.67 kg o ) when oompn:red to 5/4 Jl'riesian an:1mala. The Friesian 
J 

an:lmnla did not d:1.ffor oignificantly in m:Uk yield .fram 5/8 Friesian 

an:inlals. 'rhe fifth laetntion produotion in t\fO genatio croups uas 

5015.54 .:t 234.05 ItG. and 30070046 ! 156.17 kg, ,respeotively. 

It 'l,faa obnol'VQil that with an it'lo reese in Friesian inheritance 

there UllS n progroLl[livc inareaso in mille production upto 3/4 levdl of 

Frieaion whorl tnnae. Thel'(1 Ufla a daol:lna in tho 7/a Frlesion group. 

Pm-a l?riooian anima.18 hnd thr': h 19hn~t mUle yield in all laatntione excElpt 

firt..l} luctntlon. l"igure 2,,1 details laotntlon y-leld in kgf) against 

laatnt:i.on nUlJlber for a.1.1~he grtldes. It waB obsel~ved that ourva of 5/8 

li'riosian ani!luU.s alosaly follouoo tho 5/4. These t'Wo genet1a gro\\po vera 

the only genetic groups uhich gave highest milk yield next. to pure 

r Frieoian anll11ala under the oonditiona of managEmont and health prevalent 

in nrllitary dailY farms It Figure 2.2 shovs laotation yield agaitult genetic 

groups for five lactations. There vas definite increase in the milk yield 

tran. first to fourth laotation(. The 5/8 Friesian animel.s bad the hifJ1eat 
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fifth laa't;at1on yie1:d as oompnroo to all other genetic groupa. frbus 

the: peak in all eenatio group~l lJa6 i'ourth latltat:i.on exoept for S/6 

Friesit)Jl animals ~rhere the fifth la:!ta.tion vn.a sien:1.f:f..oan tly d:trf'erent 

tram fourth lactation. , The e:verQ{;,re lo.ctat1.on produoti -m of the halfbrecl 

MimMS \100 aignif"iauntly dif'forent from Sah1'/a.l and Friesian anlmnls. , 

The weight(-)d nvnrage of the two parents (Average or SahiHal nnd Fri<:.:sian 

gri}UpO) lolRS oaloulated ancl teatf;d against the 30O-doy 18.0tntion avera(,1fJ 

oft the h(tli'broos If It was obso):ved thnt in all the laotatioriJ halfbl~Qd 

animals produced sienifioantly higher amount of mUk as canpared to the 

mid parent volue (Avoraec of t'Wo groups). There was an incranee or 269 kg .. , 

520 ka II, 521 kB 0, ?..5e kg ~, and 190 kg. in firat, soo ond.9 third» r ourth and 

fifth lact(l.t iOi\j resl1eetivolY!ll 

(~'ho .f:t.,rnt three or fivfJ laotation yields of each animnl ,.rare 

added to ntud$ thn life tJma production. Table 20 dtataUs tho avorages of 

lii~o t:L'1lO pl"oduotion upto three laotntir,}na 00(1 upto five lrwtations, 

their atnl-mnru or::."'ors ana. percentoge c()cl.'fioicnt or vorintion II> Ina 

Frit:sinn (ll:).inm.lu hod the highest life time pr0l.100t:lon differing 

signifioElntly from ::lll other &lElnetio groups. 8001\·1& COtl0 had tho loW'(:)st 

lifa t~me produotion. Haenitudea of life time produation upto threE) 

lactations of 3ahival and Frienien cows lIere 5077 .94 :t 94 .. 15 kga and 

8145089 + 351 .. 87 Y~o 'lhere Vnu nn inorease in life time produetlon upto .... 
three laotationo with increasing lovel of exotic inheritanaa. In lite time 

produotion upto live laotntioDa the .1/8 genetic group hail the lowGa~ avert:\ga 

of 9898.92 ... 675.23 kg. Sahiwnl animals produoed 10016.87 ! 221.20 kg. -
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1/4 Friesian animals. 5/8 Friesian atrlmale produoed mOl'6 milk than 1/2 

Fri0aian upto five lat)tntions but the difi'"eraooa was not a1gnifioant .. 

Animals with 5/8 E\l"iesian inberitatne though not significantly different 

from 5/4 produced more milk by 569.10 kg. 7/8 animals produced 

signifiaantly le:Js milk: than 5/8 and Friesian animals tI Th0 Frionian 

COld'S vera the highest producers of milk upto five laatation (14652 .. 61 

+ 751.21 kg.) • .. 

The results of wights at f1rst~ second» third, fourth and fifth 

eelving of vnl"ioua groups of Friosian inhoritance are presented in table 

2b.. Among an:iltlnls of various levels of Friesian inll(~r1trolQO the 1/2 

Friesian heifers l-lere the hcavietJt wei{!hin{t 589.aa + 5.57 kg. Sahiwal -
heifnl~;3 vcro heavier than 1/8 and 1/4 genet io groups. There \las no 

significf.1nt di.fi'erenae ba'f.;"tocn the ueights of (1/4 And 1/8), (B/o, 1/2 

and 111rio aiM) a (5/S 9 5/4; and 7/0) genetic groups 0 

At Sf~O ollcl calving}) weight 01" 1/4 Vriosian was not aignif'ioantJ.y 

higher than that of sahiual It There l1ElS no tJiL~i.ficant diff'el."enoo in 

wlf1lta at calving between (3/a, l/2" 5/6 nnd 3/4) Priesinn nnitnala. But 

thoy dif'feroo si{::n:l.fioan-tly from SDhiua1. aud II'1'1os:lnn en:lmals.. }I"'r:looiau 

animals had the highest brx1y wiGht a.t seaOl1d onlvint~ (400.40 + 7.07 1tg.) -
as ccmpnred t.o othe:r geno't~ic gl'"Ol.lps. 1/8 Fri6'oinn sn:lmala U01@lGd l()Qst 

At the third oalving ardmals \-lith 5/4 1'riesinn inheritonco had 

highest boly- 'Weight o£ 414 4 56 + 5.22 kg. whioh d fa not differ oignif ionntl:r -
fran 5/8 and Friesian an:tmp~a. 1ba body weights at thini onl ving or 

geneuio groups 1/2, 5/6 and 7/8 \lere not signifioantly different fi',::m ench 
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other. Animals with 5/S and 1/2 liTies11ln inheritanoa also did not 

d:1f'fer sienifio"lntly in weight at thiIYl oal ving. :Jah1wal an:imal.s had 

the lowest botly weigllt of 519 .71. + 5.05 kg. -
At :fourth ccl ving body weigbts or 3/8, 1/2~ 5/8 and Friesian 

arrlmals were not signifionntJ.y different. Th.ere '"as no significant 

difference betwe0D VB, 1/4, anu 7/0 11'rieaian nn1mala" hnirnals with 3/4 

Friesian iImeritunce had signifioantly h~gher body yoicht, at fourth 

oalvine 422.89 + 6.15 kg. thnn F'r.1esian snirlla1so -
At fif'th oalving animals with 1/6, 3/8, 1/2, 5/6, am 3/4 Frleuian 

inheritanae weighed more than Friesian animals. 5/4 Friesian nnima.ls 

w(}re oi@11ficantly hQavier than l!'r leaisth The 3/4 Frieo1an animals 

wei0tw 429.62 + 6.63 kg._ lihUe ~'rioFJinn nn:tmola \Ioighed 415 .85 + :1.0.6l kg - -
Saltival had the 10V1eat body \-t<3ight of 589.64 + 4.01 leg. -

I''1gura 2..5 shows the growth after oalving or eaah genetic group. 

It wna ObSE)rved that Sahiwal animals were heavier- th8ll 1/0 Ql1d 1/4 

Frieaiona at first oal ving IJ They had the loHost body weight at fifth 

cal ving. Growth or 1/4 and 1/0 Frieoiun animals was rapid when oompared to 

Sahi,·ta1.. The 1/8 Friesian an:lmola gainoo mrod.mu!n weight. batHeerl fourth 
at 

and £ifth oalving so thatL£i£tJJ. aalving th.ey a:xoaoded the F.rleoinn also. 

The moat rapid gro\1th U8G exhibited by 3/4 ]'riecinn animnla. They camod 

maximum. voight at earlier oal ving. At third, :fourth and fifth calving 

thoy wa10led more thon Friesian unill'lnls .. 

b)ll,a\ixe l~:e1.q~ 3 Table 2c details the 8.vartlees of relative af'fiolol1oy 

of milk produotion in various genetic groupso J\mong vnrious ganCT:tio 

groups the Friesian animals had the highest relntive effioienoy of 

6 .. 22 + 0.21 kg./kg. body weight. Sah1val animnls had sign:l£1onntly lower -
relative ef£ioienoy of mUk produotion an compared to oroDabl"eds. There 
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vas no aigni,ricant d.:l.f:.'erenoe betwofn relative effioiency or 1/0 and 1/4; 

5/a, 1/2 and 7/6, 5/S and 5/4 gen~tio groups. Among oroBsbl~d8 5/a .and 

5/4 genetic groups had the highest re1nt.ive etfiai.ency6 

Figure .5 shout! fue oUl'\1e of' re1o.tivra Bi'iicienc.1 of milk 

production against. each genetic group.. It is evident fl"0lll the i"igura 

that the reJ.ative ef£ioiflllOY of mllk proouot:ion inareased 'With increase 

.in the level or Friaoian inheritw.oa. .Increase in relativCl ef'i''101<lllOY 

oon'hinuscl upto 3/4 genetio gl"OUp after whioh fA decJ.ine ooourr'f:d upto 1/3. 

Friesian animals had highest reJ.ative efficiencY' of m.Uk proouat.ion. 

LEAST SQUARE ANALYSIS 

The data 'Were ao11eoted tre:m seven f'nms exw.n<1infi over' a period 

of 50 yenrs anil the .rt:~oord.n "Wwe av·~ilab.le on more than 2000 ardmals of 

Bahiwa1. breed and. various genetic sroupe 'With different ~evel S o£ exotio 

·irtheritanoo. It u~s oonsidered desirable t.o rfCuity the ei'£oots of Stroh 

£motors a.s gril.des;p faxms, periods, aC1aaona, breed o£ sire and laotntion 

number (oalving nurAoo;t-) 60 as to see i£ thel"O uau a need £or aor.LDsoting 

the: data for these, ati'eats.. Due to disproportionate sub olaaa nU:-ll'bers 

and no:n-orlhogona11-hy of the d~tn a gonol'aligoo least square anal,yein vno 

run uaing a six-waY,crosa olaaoif'iant:lon, .:f'iX(lQ offeots model (i·lode~ 1, 

Eiseri1art~ 1947). The main ef£ooto lIore considered to be imp8rtant. 'l,lhe 

interD.ot;i.o.ne ltTero thought to be insigni£io ant and their ra1.ative 

contribution to the total v"lriabU1ty veey little. Least sqlulre oonstants 

,for onch ef'J:ea\ ,rera eat:1mated. AntiLysis was run on 3OJ-day 18.0tntion 

yield fX'Om first through f1ftJ'l laotntion and veighta a:t calving from first 

through firth aal v ing It-
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IQQ::skoc M;Uk Yiel.q: The anal.ysia of variance of aOJ.-dE\¥' laotati()Jl 

:reoords is pl'Elaented in tJle table 5.. 'Ihe etfEtots or grade and la.otation 

n\1nloor were significant ( p < ().OOOS). EUectta of farms and parloom 'Were 

signi£ioant (p < 0.01). ~~ason of the year in wh;1ah the animal was born 

and the bl'eed or its sire had no ef teet II Oontribution or the laotation 

numb~r$l grades, per:l~s, £a.rmB to the total varlahUity was 5.2 per cent.. 

5.37 per oent, 1.20 per oent and 0..81 per ol1nt reapeotivtlly_ The 

oontributions of seasons of birth and brerlds or eire 'Wert) nogligible .. 

The least squ.are oonst.anta tor each o£ the lUa:in e££eots are gj,ven 

in tab1e 49 There VEl. an merensf' in the val ue ot oonstants for grades 

with inc:rellS.e in the level 01' Friesian 1nb.oritanoe exoept tor the anirnnla 

with 7/8 r'neaian inhe:r1tenee tor which ~e value or constant. was - 3.06. 

Oonstanta for :farms vari0d from ..... 148 ",(]1 for Dehradun to 126.56 £or Hhol1. 

'rhe val ues or oonstant tor periods were dear()saing l.J'ith t:tme. Highest value 

of 200.22 "lao far the period U57-1941. It deoreased continuously eo that 

the value of the laut period 1962-63 waa - 106.25. rhe aonntant i~or the 

season was of "fiery small msenitudsg - :J...2O £or moat oalving ~;ea.Bon. The 

vru..ue of oonstant for the Sahil4a1 sires was .... 52.3'4. The oobstants for the 

laotation number ShCMed an increase in their value £1'001 first throutil 

fourth lactat1on.- The value of conotont tor first laQtntion wa.s .... 301G75, 

and for the .fourth lNJtati'Jn 157.4141 The vBlua for the r~fth laot~tion 

(112.60) 'Was smaller than that tor the fourth laatntion (151.41). 

The analysis of varianoe on 4876 reoords o£ lrIciento at oo.lving 

is riven in table 5" The effeot or gradsa \laEl aign:i£icnnt (p <.0.0(05). 

The e.t'f'eot of .t'8l'm.. period aDd llWllbel' or oal v:lng were aienifJcant (p j 0.01 ). 

92 per oent of the total vnriat10n was explained by causes other tb.nn 

the ma:l,n e1'1'eot8~ The oontribution of the i"al'll18, grades, psriods and number 
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Table" Least Square Conotants 

J\mbaln 
Dehradun 
Jabal pur 
Jullundur 
Luolmw 
Meerut 
Mhow 

193~/-41 

1942-46 
1947-51 
1952-56 
1957-61 
1962-00 

I·lost Oalving 
Least Ca1.ving 

SnhiW'al 
Frieoian 

li'irst 
Second 
Third 
Fourth 
Fifth 

27.2983 
-148.0077 

6.7732 
1.9550 

-0.9090 
-25.4962 
126.5564 

200.2215 
10107225 

9500150 
-05.5500 

-127.1e97 
-lBO .2294 

-521)0574 
52413574 

-501.7553 
-24.4648 

76 .. 1882 
15704119 
112.5980 

60.1600 
-22.1653 
-9.72l.9 

0.9604 
5.615.4 
4.5471 

-43 ,,6752, 

5.9032 
0.0555' 

-0_5714 
15.4315 
-6.0552 

-16.9656 

3.4105 
-5.4105 

-15 al000 
-7.5B01 
1.1992 
8.4069 

12.6240 
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of aa1.ving ",ae 2.17 por oent, 2.15 per oent. 1,,80 prr oent and 1.98 

pf~ oent respectively. The brefJd or Dire and the season or birth 

oontributed only O.~O per cent and 0.14 percent to tho total vp\r:1ation. 

Both these effects vera non-eigni£ionnt. 

The conotants for the 'Weight at calving have OOf,n presented 

in the table 4) Tho aonstants sho . .fGd a slm11nr trend for this oharnatel' 

also. The cal'lstant for? Sahi,/al, 1/8 and 1/4 Frioaian animals uere 
• 

negative, their LUlgnitUdas lIere ... 26.17 f - 15.fE\, -13.18 respeotively. 

All other grades had a positive value of oonstants. Animals o£ S/S 

genetic group had the lowest value of 0.46 and the highest vatue vas 

19.70 for the ll'.ricainn animals. Among other genetic groups. the value 

of constanta :ror the halfbreds '\Jas 10.85, 5/S vas 5.85, 5/4 \las 14.26 and 

tor the 1/9 Friesian animals was 4.16. The oonstants Qf the i'"armtl 

ahowed a variation frOlll - 45.61 for 11how to 60.18 for Amhala. The 

oonstants for Ddlrad1.Ul a.ul Jabalpur were - 22.17 and - 9.72 rf'spectively. 

The value of' other constanta was not much ,ditferent, SeII9G for Jullundur, 

3.87 tor LucknoW' and 4.55 for Meerut. Largest value runonC oonatants tor 

pm"iodo was 15.45 for 1952-5G and the smnlleat - 16.97 for 1962-fJG" The 

constanto for otner periods "lere B .90 (19.57-41) f 6 otOO (1.942-46) t - 04137 

(194'1-61) and ..., 0.05 (1957-61) II Tho oonstants for sctloons and breeds of 

sire "lex'S of s([lHller ntOf,lllitu:1ea. Tho value or aonatnnt for most oalving 

season U'aa - 21149 and tor the Hahiwal sires, it lJ)'ao is .41. The values or 

tho constanta tor calving number ahowed a reLrulnr increaue from firBt 

throu@l fifth laatation. The aonatants for weight at oo1.vinga from first 

through firth oal vms are .... 15 ~18 ~ - 7.5.1 J 1.20, a 049 and 12.82 respectively. 
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8/4 (p < 0.05) genetic groups for Yeight at first calvingJ for 5/8 genetio 

group tor ",eight a.t seaond oalving (p <: 0.01) and third onlving (p <.0.05)" 

~aJ'J&Gf!. .. .QgmRgnSU1U • 

~g:J13;1ls. .. ~iP1Q 1 The variance components for farms, airas, error, 

total phenotypio variance and nddit:f.ve genetic varianoe of the £irat 

300-day lactnt,ion yield are given in table Ga. The farm a014ponant tor 

Snbiya1, 5/8 and 5/1}, genotia g:t""()UPS were nogative. The sire component of 

1/2 and 5/S Friosian animals wore also negative. 

TnUle 6b details the Oante components for 30C.>-dE\Y 180tation 

yield or eeo.ond l.ao-tation. The farm oomponent was necative in Sahiwru., 

l/e I) 1/4 and 5/4 genetio groups. The sire aomponent Vas negative for 

Friesian aJ'limals QlllYe 

The at"orament.:toned oomponents for the 300-d83" third lactation 

yield are detailed :1n the table Go.. An1nlals with 1/8 and 3/4 Friesian 

inheritenae had negative .farms component. The sire oomponent for 5/4 

Friesian and Friesian animals vora necative. 

In reaol'ds of SOO-day lactation yield on Sahi,.,rr,l antI animals with 

5/4 Friesian 1nhel'itnnoe the f'nrlU oomponent wae negative in all the three 

laotAtions" In 5/8 ganatlo g:roup fnl'fl) component 'WI1S neBotiva ;in second 

and third lactation reof)lUa .. 

H,e!ght !It,,aM.~w.g I Tables ad, 6a and S£ give various varianoe oomponents 

o:f wight at first, aeoond and third oalving. Tho oire oom})ooont waa 

negative in hnlfbreds at aeaonii c~v1ng and 3/4 genetio gr.)uP at third 

oalv:Jngo it shO\/ed Q decrease in magnitude from £irst throuJ'! third 

calving. J'arm oomponent W88 negative in Sahiwal at first oalving. 5/6 
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'-'he heritabllity of mille yield in all the three laotatlons was not 

different tram zero in 5/8 Friesian and Friesian animals. 

&~e ",'elms 1l):~_;\.9Q. 1 The heritabll1ty Md standard error estimates 

of life time produot1l)n (three lEl$)tat1ons) for variouB ganet1q groups 

are given in tab1.e 7a. Tho estimate for Sahilltll animals was unity. 11he 

estimate ot heritabllity of life time p:roduotion for ell genetic groups 

had. VGey high etavdard error, 

li$W"A ~V~vips 8 The est1n.ta.tes of herltabUity of' first, second 

and thi~ veisbt.s at ,calving are given in table 7b. 'lhe heritability of 
\ 

veight at fir3t aru..ving l.n Saltiwal animalo vas Of4ti ... 0.21.. Among ..... 

:Jah1'Wnl-~'riesi&l croosea 1/0, 5/9, 5/S and 3/4 shoved h1~her hC1ritnbUit.y 

estimatee for weight «I; :r~.rot O~1.villg. The anim.als with 1/4 and 1/2 

Friesian inheritance had small.sl" heritability ~otiIM tea or 0.10 + 0 4116 -
and 0.27 + oQas respeotively. The heritabUity in ~:ahiwal COllS at the .... 
ae~ond oalv:t.l'lG 'ue.s 0.,45 + ;)0280 'l'he ueight a.t second oalving hoo a small 

""" 

horito.bUity estimate in 1/2 and 5/B g(~nQtic group8~ The animDla with 

1/4 end 3/8 Friesian inheritanoe OhOHecl hi(~ hor1tnb:J~ity oatilJltea of' 

0.68 + t)D25 and 0.91 + 0.;)4 l"flsl>eotivelY'~ The weight at third calving - - . 
had a he:r:l.tability of 0.29 ± 0.31 in Dahit-Ya1. while in l/8p .5/0 and 3/4 

gonatl0 groupo the hel~itnbll:l. ty 'Hlla oround Hero. 

Sahiwal animala ahowoo decline in hor-ltllbiliey fi"001 first through 

third ueights a.t oalving. In animala tlith 1/0 f' 5/S and 5/4 Friesian 

1nherltarne, inoreasG in FriesiAn inheritanoe showed .a dealine in . 

hm.-1tnbUity. The sooond weight at oalving had h1Sher heritability estimate 

than first and the third in animals with 1/4, 3/B ]'rieslan inherltane&4I 

In haltbredsthe heritability estimate of weight at calving decreased tram. 
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f"irBt. to seoond oalving, it inoreased in third calving. 

~a1jj.~e Erf':1gienQX. I The heritability eatimate of l'Ellntive ef~j.oienoy 

was estimated in t'W'o 'Ways. First. oone1, .erins the re1ntive eff:'iei~.meY' aa 

a variable and a regular half-sib analysia vaa run.. S(..~ond, the 

heritablli1zy' estimate vas oaloulated .f.'ram. the heritabllity estimates, 

ooettioients of variation, phenotypio and genetio correlnti 'ne of the 

two vnriables i.e. SOO-dey- first lactati ,n yield a1')(1 weight at :first 

calving. The heritability \lsa ost:Imated following Sutber:tsnd (1965) as 

d('taUed t..mtler methodo1ogy. The EJst.imates from the second method lIould 

be more vnlid because they 'Would be indepondant or scale effects. The 

heritability eat:1.mntes of' ral'l.tive erricicECY a.re g1~n in ·table 'lb. 

The heritability estimates from both the methods show that the relative 
'r. 

efriai~..noy HOB h1ehly beritnhle :In flnhiwal, l/a, 3/a and 1/4 genatiiJ 

ratio are givon in pnl'ontheses," ljthe mn/J:1itwJe or heritability estimntes 

'JOO 0 0 / 15 ± 0.21 (O.G5), 0 0 44 ± OQ41 (0 0 55), 0.50 ± O~25(O.60) and. Q .. 45 

+ O~55 ( >1 ) ;ccopootj,velyCl Tho beritabllity of relative effiaianoy ..... 

or 1/2 and S/S Friesian animalo oould not be eatmated bY' second ltlsthod 

duo to tho nSBntive heri·trlbllity ast.imatea or first aOO-dey laotat:lOll 

yiold. 

Tho stnmord er:l'ora of harit111)ility tlntimaten .in genrral, and .in 

animalfJ having mora than 1/2 Friesian inhCl"itnnoa in. particular, 'Hero 

,very hirp., The estimates vith highor standard errors (evan highor than 

estimates themselves) ll{;,re not(oona1dered)signl£iaantly different fran 

zero~ Heritabil1 ty est:lmatea "11th negative signa vere not sign1f'io nntly' 
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sm.x!l&1i~9Jli 

iWllUmlMiRi ... J2BttlLtft,U ,ftQfillQi1M .IrAtil. 

~,..MIQ:tat19Jl",~,.a:Ji IU!Mllll"LQGwJ..Q.IaI,' illenotypic &lii genet.io 

aor.l:"elBt~,ons between the milk yield fl'Ull1 j'bAt thl'"oue;h, fif'hb laot/\t1on h~ve 

been pl"t:sented in tables Sa end Ob raapeotivnly. 'l'he phenotypic correlation 

bet',leen ti;rst and SEJQoOO lauto.t.;,on 'yield Was 0 • .12 in ,,:a;liwal. ·.tile 

oorrellltion betlleen tho two laot~t;lons in(ll?El£lSed in fUlimnla ~..,ith 1/a, 1/4 

and 3/8 F'X'ieeian inheritanoe.. In 1/2 and 5/S ~ll .. ieuians the phenotypio 

correlations deoreased.. the estimates VGre of t_he order of U .. 49 and 0.50 

respcatively. The tbenotypic corralat:]ona inerensed ill 5/4 F'ri~9iM ond 

lY):'icBinu M:lnlaln. 'ltho mngl1i tlXJ (J or corrGlo.t :ions wao \) • (Vi nnd 0.70 r-aS}lf'i:O tl Vf'~;r. 

The g(.'!notio oorL'olutiorlt.l batuooll th~ t,.,o traits were More thnn 

Ull:tt in ~)Ahi'l1:'ll and in onimn1.H with 1/8 li'riefJiFltl inht'\rittinH~. i~nimu18 wlth 

1/4 and 5/a Itr:teE~i::tn :J.nlH.~l'i tnnae had genotic CH)X'J.'91At ionH of 0.57 and 0.43 

Itoap(-}ctj,vr.1ly batMS. Xl first and fleoon.{( l~tJt'ltion milk produotion. n.nimuls 

"'ith 5/4 t'rieni1U1 1.l'mCll itHuOl! h~d hiLh gonet~:la oor,-r:alilt:i.on of 0.85 betueen 

tho t,.JO traits .. 

(rho phenotVi1iCl ~orrplnt;"ton oetl,repu V£tr:1.ouB laotntionn hfl,d tho hiL}lGst 

t1lGgnitude of rJ.GG fllitone nll pOSGihle pilMl0i;:!(Jio eOI'l'C11at:iona in SAhit>la1. 

cuttle. ~llh0 IlhMlot:rpio cor.r>ol ntiofi ht~t':1f.)nn i·irB"C and fiftll looto.t:,.Oll had 

the lOH8st. mnriXlitudo (O.OD). 

'fh~ genetio cOl'l'elntion bei;lJ'aen first latJttlt on millt yield ui tib 

seoond and thilxl; nru neool'ld lnat~t j on milk yield with third and J:ourth 
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Table N I. Ba Phe.notvpio Correlations Between various 
500-day Lno'h at ion Yield s 

~-.- .-.-.-.-,,-.-.-.-.- .. -.-........ -.-.-_-.-.-.. -.-,q- .. -.. -.-,,-.-.-.-.- ..... -.- ... -
LactAtion 
1-10. 

First 

Sooond 

8shiwal 
l/S 
1/4 
3/a 
1/2 
s/a 
3/4 
ils 
ETiesian 

(",...\.,. . J .,.Iuu:Ll1 n. . 
l/S 
1/4 
5/0 
1/2 
5/S 
'&/4 
7/8 
Priaoinn 

[JahiHaJ_ 

3./8 
:1/4 
5/S 
1/2 
S/S 
5/4 
7/8 
Friesian 

Seoond Third 

0.1156 0.1590 
0.4072 0.5222 
0.5434 0.5513 
0.5001 0.4441 
0.4895 0.4447 
0.8958 0.5252 
o .OU34 0.0574 

0.7605 0.5961 

0.5412 
005175 
0.\1151 
005369 
u .0520 
0 .. /1005 
0 .. 7032 

0.6872 

Fourth 

0.1616 
0.5958 
U.4089 
0.2000 
0.'1857 
0.4710 
0.6555 

O.290J 

0.5420 
0.0724 
O.5~~99 
O.57uS 
O.m.l12 
O .. OOG5 
0.5:;00 

0.4364 

O.UB15 
1.0000 
0.5014 
0,,4009 
0.0950 
:1 .• 0000 
0.5140 

0.5907 

FUth 

0.0919 -0,.5717 
0.2002 
0.3811 

-G.050l) 
0 .. 3025 

b.3~125 

U.4149 -0.5954 
0.5567 
0.4001 
0.9961 
0 .. 0557 

O .. 47!;2 

O.G.,~17 
..... 

O.5B76 
0.4054 
0.5840 
0.0142 
0.5630 

0.5376 

0.0561 -0.7644 
0.4258 
0.7435 
0.4771 
0.Sa13 

-0.0005 
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Table No. 8b Genetio Correlation betweon various 
30i.J-day Laotation Yields 

....... "II1II .... _._._ ..... _._ .. _._ ._._ •• _._._ ._ ._._."_ •• _.- ._ .• _._ ._ .• ___ .. _.- ,,_._._ ._._ 

Laotation 
No. 

P'irat 

....... ... -~~I 

Seoond 

1hird 

li'ourlh 

. neoond 

Sah:1wat >1.0000 
l/S >1 .• 0000 
1/4 0 .• 3713 
3/a 0.4527 
1/2 ..... 
5/S -5/4 0.,8530 
7/0 -Friesian -

I .all ....... • " I , I "' •• , ........................... $ 

Dahiwal 
1/0 
1/4 
3/0 
1/2 
5/3 
3/4 
7/8 
Friesian 

Ot.m:htnl 
1/0 
1/4 
SiB 
1/2 
s/a 
5/4 
7/0 
I~tr1(~ Ginn 

Snhl",nl 
1/8 
1/4 
3/a 
1/2 
5/S 
3/4 
7/0 
Friesian 

Third Fourth 

.:>1.WOO 0.6396 
>100000 >1.0000 
>1.0000 >1 .• 0000 
0 .• 786'9 >1.0000 - -- -... 0.S634 - -- -
-..".,.. ~11'~.""'''If' ..... ~.uiOlll ...... ~111 

>l .. OOJO 0 0 9555 
>1 .. 0000 :>11,10000 
0.3582 >1.0000 
O .. 96~9 "'1.0000 

>1.0000 >1.00.10 
O.5G35 ~Uol0Bl - >1.0000 - --0.0170 0.4511 

>1.0000 
>1.0000 
>1.0000 
>l. 600:;0 
>1'110000 

<-1 .. 0000 
..... 
.... 

>1 .. 0,,)00 

Fifth 

,..,. 
..... 

>1.0000 ---
<-1.0000 --.... ~ ....... ~-... ...... 

... 
--->1.0000 

>1.0000 
-0.4840 -
>100000 

-.... 
0.3055 
-

0.6028 
>1.0000 

-.,.. 
-O~2000 

--
08'7003 -0.5232 

-0.0009 
-0.9897 

-0.6099 

•• I IIIIII! 



114 

lactation yielda were greater than unity If The genetic oorrelation of 

first and seaond laotation produation with fourth laotl'ltion production 

were 0.64 and 0.95 respectively. 

Animals with 1/8 Friesian iJ'lheritano e showed an increase in 

pheootyplo correlation bat\-Teen lactations. The:! russnitude of phenotypio 

oOl"'relation botween milk yield or .firot and seoo.nd lMtAtio~ Was 0.41, 

of sooond and third le.etat100 wae 0.52 and of third and fourth le.etn.tion 

vas 1.0. The genetic correlations betl...Jeen lactn.tiona in this group were 

grenter than unity. 

'rhe phenotypic correl fJt1011S betu(lon f.irst And Af)Cond, seoond and 

third, third and i:ourth, and fourth and fifth laot!lt~1.on yields of' 1/4 

genetic group 1ttere of the ardor of 0,54, 0.61., 0.50, 0.76 rcapeotively. 

This showed an inareaae or relnt10nship bet'W'eon the l.ootntlono as the 

anlmnlo matured. Tho magnitude of Fh9notYllia o-orre1ntion of first 

lactntion "With later loctntions shot-ted a dooreaae.1II 'i'he genetiC) oorrelation 

bat.-WElon first and aaoono Inatntion proc1uot:1.on uas Oe5?, batue0n second 

and third laotot:lon production was OQ50 and botuGon i"ottrth and fifth 

ll¥Jttl\tion production wus 0 0 700 The genetio cOX"l'sltltion bet-uEwn second 

ond firth lntits:t:ton production \Ina Oe07 and between thil'd and fifth \<Ins 

0051. All other aOllc-!tic oOl~reltltiona in 1/4 Friesian anirrwJ..o llora gl'EJntol" 

thrm un! ty 0 

Tho animale \·ritll 5/8 Ji~rieo1an inheritance ShOvl00 n doorease in 

the l:benotyplc conelat:LHl from first tbrouch fifth laetnt:1.ouo The 

phenotypic correlation between first and sooonc1 lnatnt10n 'Was 0.56 which 

'Waa higher than phenotypic oorralat1oD of 0.55 between S6Bond and third 

lactation. 0.48 between third lJtld fourth and 0.43 betv819n .fourth and fifth 
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lactation yield. The genetic correlations showed an In'Jreasing trend 

with attainment of maturity in 5/8 Friesian cattle" 

in 1/2 Frieaie.n group the magnitude of phenotypio oorrelation 

between first and seeond, second and third, third and fourth and £ourth 

and fifth laotation wae 0.49, 0.65, 0.70 and 0.74 respeatiwly. The 

genetic correlations between all possible lactations were gr(}ater than 

unity. the genetia corl'e1nt~ion bet,,,eon :fourth laotntion and fifth 

1 aa tat ion produotion wae 0.52. 

The S/O ,Friesian animals had lwest phenotypiC) oorrelation between 

first mid aeoond lantation mllk pt'oe;u.o:tiun among nll the genetic groups .. 

The magnitude ~laa 0.50. The phenotYlJiO correlation inorensed to 0.71 

in oeaond and thixd lact.ation and ra~hed. unity between third and £ourtb 

lactations 0 Bu'~ the oorrelation betwoen fourth and .fifth lactation uaa 

aa low as 0.48 wen c011lpared to the earlielt lactlltj.ons D The genetio 

corrolntion botHoon COOOM and third lactRtion production was 0.37" 

All other genetio corrolat1ons lIore nogntlve oxaopt oor.L'Clotion botuaen 

aeaonc1 B.ud fifth lactntion uhich was e{~uol. to 1. The genetio correlntion 

betueon tiliird and fourth laato.tion yield 'Was - 1. 

Animals with 5/4 J?riooian inh~ritance allOyed phanotypia con'elation 

or 0 .. 00 betue~-n £:ll'nt ond sGc:ond Inctotlon raUk proo.uation. The 

cor:A.'olntioll was 0.70 bctH60n aeooud and third lactation but in Inter 

lactations 'hha magnitude deoreased~ ttumotypio corl'e1nt.ion botl1sen third 

snd fourth, fourth and fifth lac tnt ion procluct1oll vas 0.51 and 0.,38 

rc:apootively .. A high genetic oorral ~I~ion of 0.85 betweon mille: pr-oduction 

in first a.nd second laatation wao observed in the 3/4 Friesian group. The 

genetic aor.relation of lese than - 1., and.. .99 wel'G observed bet\leeD 'the 
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Table No. So Oorrelations between Produati~n Trsitp 
1, -.-.-.-.-.- ~.- .. -.~ ... ,,-.-.-..... -.-.-.-.- ....... -.-.- ..... -.-.-..... .-.-.-...... -.-.- ..... 

CorJ;'. Ohnr,aoter Grade First Life t..ime Life time 
,Lacta tim produotion(3 ) production (U) 

-.-.-.-.-.-~.-.-.-.-.-.-.-- -.-.-.-~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-~-.-.-
! 

~ Relative S,hiWtil 0.6452 . 0.6557 . O.59~O 
EffiCiency 1. a 0.9256 0.4967 - I 

1/4 0,8417 0.6708 0.4408 
3/a 0.859.5 0.6430 0.4193 
i/2 0.955,8 0.00.95 0.6967 
S/S 0.8724 0.63.3<1. -3/4 0.0023 0.5619 0_67.1.6 
7/8 - - -Fries:i.rul 0.6110 0 .. 45,9G O.2GOO 

£iln!~q .. Sahiwal >1.000,0 )1.0000 >1.0000 
l/e )1.0000 .... -1/4 -4 - ' -~ a/a 

, 

0 .. 5$79 0.8578 >1.0000 
1/2 (-1.0000 .... .. 
5/S - - .... 
5/1), >1 ~(X)OO >1 .. 0000 >l.OOOD~l 
7/0 - - -Friesian (-1 QOODO >1.00UI.) 

. 
-0 "ltfN4 

~I~"" ~~~~.:~ ~'" , ........ I!Pv;a .. ~ .. ~~~~~I'LII~''SI.A oo.J'''~I''''W.l.tJl'+~~~~rL~~'''1-''L 1IJI .... ~ ..... ~~.I~.r\INII!;sI"R"qr ... 'ILIO'~_.. ~~ ..... t9II.~''III'''''''''''''''-u.~~ .. .....,.... ...... 't· ... ~~ 

Pheno. Firnt Snhi1tlru. 0.7204 
lncta1.ion 1/6 0,.7'115 

1/4 U0 8511 
5/S O~il119 
1/~ 0.7477 
5/B 005314 
3/4 0.0795 
7~ -
lill!iasinn () .lJ951 

Gcnet:1.o tr noh:hrol ">lqOOOO 
l./B >1.0CiL1U 
1/4 >1.0000 
3/0 ')i.QOOI.) 
1/2 -Gin .... 
5/4 .,.100000 
7/8 -
Friesinn >1.0000 
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first and second and fourth lU1d fifth lao'tationa respectively-. 

A ,;teal ine \018.8 obs erved in the phenotypic cor.rel ation between 

variolls lactation yields or Friesian animals.. They had the highest 

phenotypic oorrelation of 0.76 betlofeen that and sEleond lactation, whiah 

decreased to 0.69 bettle,.n seaond and third lactation" 0.60 between third 

and fourth lactation and zero in the fourth and fifth laotation. aenetio 

correlation of - O~02 between sooond and third, ....0.61 between :fourth 

and firth laotati-:>n yield was observed. Genetio corl'ela.tion ot greater 

then one vaS observed between third and £ourth l.aatation yield. 

The f1r'st Inotntion milk rio1d had a high phenotypio corr(~lation with 

lifa t:hue pl'odoot:ion. rfhe phanotY'pio and genetio correlfltions botue: n the 

t"t:JO traits are givon in table So (l 

PhenotYl)io oorr&nti'.1n of 0 0 72 lias observed betueen SOD-day 

f.iru'(. Inotnt:ton yield t<lith lif'e time produation. Himilar oorrelntiona 

i!l o1"o'Jnbrooo rovoaled that tho fix'st lrt1tat ion yialc1 had highest 

phenotypio correlation of Oe88 with life time production in 5/4 Friesian 

nnir:lalo. The lOHoot phenotypio aorrel~1tioD bC'l·.veon first lactntion 

producti""n and life tiP'}0 produotion of 001156 uaa observed in 5/8 genotio -
......_,_ 

groupe. Genotic corrolntion batHeon thoue traits \.,0.0 ObtlOrved to be more 

COlnponel'ltt of the first lactat:Lon yield '\lIaS negative. 

~m JW:iQ_,iWlQY. J'Z!tJl.l.4i:.q_I:i;Ae~J.tQ.Cl\1.9.1!_1~r! ,~(~§.J~I3Q"\tlt.;\l)nfLJ. l.ilrn. 
l.BQta.tl.®U a 

The phenotypic and genetia oorrelations bet1:1een rellltive ef£ic ienoy or 

milk procluction and lite time prodUction upto three laotations and upto 
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five lactatiolUl are detaUed in Table 60 ~ 

The relative effioiency had n high phenotn>io. oorrelation with 
, Ij~ 

life time produotion (three lactations) ranging from. 0.44 tor 

Friesian oattle to 0.69 in 3/2 Fria~ian. The phenotypiO correlation 

for Sahiwal. 00110 vas 0.65. The phenotypio QorX'$latl--:n of relativG 

efficianoy with lite t1m.e product:lon (five lactations) \1M also of a 

high magnitude. There was a positive oorrel.ttt:ton of 0.59 tor Sahiyel 

cows. The correlation was hiGhest tor 1/2 Friesians (0.70) and ~owest 

for Friesians (00 26). fhe phenotypio correlation o~ rela.tive ef.f'1oioooy 

and life t:ime proUuction (five 18.Ctatj,ons) tor tho 5/4 Fri(lsian nn1mals 

was 0.67. 
/ 

The sire callponent of' life t:1m.c produotion vas negtdiive in 

,~enetio groupe tdth lis, 1/4, 1/2 and 5/8 I~rlea1an lmeritMce. 

Conse().u(-;ntly, no ganotic oorrelation oould be estimated lIith relative 

e£tioimoy in these genetio gl·OUpO. The g@netic cOrJ.'>£tlntion batYeen 

ralntive etfici.onoy and ,;tife time produotion for three laotntious vao 

granter than. unity in aI'osn brule. The genetio correlation of relntive 

e:rfioioocy with life time proclootirm (five laotstiona) \-taa E.p·eater than 

?mity in fBhi"a1 roll'] B/4 Fl'il?s:lan cnttle I) In the B/a genetic group the 

g0natio O<:lr:roJ .. o:tion betHElt:n relativG effioisllOY aDd lifa timEl pt'orluation 

(five 1 net at:lons ) was 0.87,· There HaD a negative genetioe oorreJ .. atioo 

(-0.15) between tho t'uo 'Grn1ts in IIJ:aioaian oattle. 

~q\~qn,f&LiRo." )2ett'@<m .. ~mitJ:\..,.fi!q_~~(JJ1;Un. .. ';lXJdJtq 

ll1l:th jJ~ ,14.1:tJA.-&.OQ~ LesUla~:tQ!l. U~U~Q1l<i..Jmd...1:l~ 3 

The phenotypio correlation between the birth weight and the 
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Table No. 921 Corralat1.on of Birth W&ight with Produotion Traits 
, b t'IIt ................ tWI ..... "" T ,. ... ~ ,. ~ ..... ,."....,., ......... t ~.. ..... 44""" ........... ~"''''''' , ....... dl ... .......... Til ................ " r j I 1 I, I, • Qq.... 4" I 114 .oodI __ 

Birth weight Birth weight Birth weight Birth "eight Birth 
Oorralation Grade" x x x weight x 

Firat Seaoni Third Relative Lite time 
lact1ttion laatntion lactation Effio ienol Produotion 

., .... " __ ._,_., __ • ___ ... __ ... .,,,d ....... ' .... " .... _ ................ ~ _ .... "" .... '" _ .. • ........... _ ..... _ ..... ·N _ _f..a..la.Q.1f.a~ 

~ 
Sah1wal. -0.0520 0.0079 

1/8 0.0641 0.1112 

1/4 0.11:64 0.1927 

5/8 -0.0456 -0.0079 

1/2 0,.0992 O.060~) 

S/S ... 0.0254 0.1.357 

B/~ Oo067~ O.2nSO 

r'( /e -0.1200 002005 

I,'ricsiun 0.4501 OllWl54 

1/8 0 a:602J ....0 .2158 

1/4 O~5425 0.0007 

5/0' 001022 O~3741 

1/2 - 005051 

s/s 

3/4 

7/8 

0,,3514 

0.0520 

-0.0012 

0.2155 

0.0777 

0.0395 

0.2720 

-00>21386 

0.3705 

-0.,0135 

-

-

...0.1125 

0.0316 

0.0510 

0.1895 

O~049p 

-0.0051 

-0.1110 

O~1115 

0 .. 0606 

0 .. 1525 

0.2553 

0.0077 

0.0879 

-0.0532 

0.4{327 

o~a079 

Oe7269 0.2178 

- 0.0133 

-0.1304 OaD940 

- .001602 

o .U784 

... 0.2100 

- -



.first ~aotatlon yield wae or very small magnitudE" In Sah:1val b:1rth 

weight wn·s negatively- oOl'relnted with the f:trst 18lltation milk produation. 

This Qorre1ation wstJ negative for 3/a and 5/S genetic groupe to The 

magn'itwie of phenotypic oorrelation in tbese groupe w.as - 0 .. 05, .... 0.04. 

- 0.02 reepeetiveJ.y. The phenoty'pio oorrelation of 0.45 oc:tt.leen birth 

weight and £ust 1aotntion produotion vas estimo:ted in Friesian group. 

In other genetic groups the birth weic;ht had a small poat:1ve <lol're1ntion 

nmsins from 0.06 to 0.18. 

The birth weight had l16gati w genetic oo~X'Etl ntlon wJ.th the fira~ 

1aatation milk produot: on in ~1ahilJel eoWtl ( - 0.49) and Friesian oOW's 

«~ 1.0)0. B:J.r.th uoidlt. had 6. positivo genotic cQwe:tati,m uith first 

laatatle>u produation in 1/8 (0 41 50),. 1/4 (0.54)" 5/a (0.10) and 3/4 (0.29) 

genetio groupe. Geneti.c aorrolnt -'on oou.ld not be eotitnnted !n 1/2 and 

5/8 genotic groupe bt..{U1UfJ43 the sire oomponent Was nogativa 0 

'l~ho phenotypic aorl'GlntiQn of birth wie;ht and second laotation 

mUI, yiold \IllS rtlllginB i~l)Olil 010 01 to 0.30 in all genotio gr()ups 0 In 

J:.'rlcaian OOU8 fel high Co.1.~.!.·e1.aGion of: 0.68 betwe(~ birlb.b \-,eight nnd oeoond 

lnctExt:;Jon ndJ.k Pl~odu~t:l.on \-llUJ esti+ll1 ted. 

Thor(j Hno a negative genetic G01~l"alat.1.on of the order of' - 0.54 

betua~:n birhh woight and .£l00 ond lactation ~oduction in Sahiwal cous. 

Tho g<?.natio corre.1.ation betuaen the two tl'JEd.ts was .. 0.21 in 1/8 genetio 

group. In other genetia groups the genotio correlation between birth 

\.J0ight and milk produotion ranged .froo 0.00 to 0.57 but in 5/8 gerlotic 

-y;roup the genetiC) correl.ation vaa or the order or O.69ft 

D1.rth wei({)lt was negatively correlated with the milk produotion 

in third laetnt i.on in 1/8 ( - 011001,) , 3/8 ( - 0 .. (2) genetio groups ~ In 

ather genetic groupe the phenotypio correlation between birbh lIeight and 
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third laotation produotion ranged .from 0.03 in Sah:lllal to 0.37 in Friesian. 

A high negative genetic correl"l-t.ion batlleen birth weight and. 

,third ItlOtation produot)on was ( - 0.61) in Sahiwsl cows. }lAgatlva 

gMstio oorrelation of - 0.09 Was observed bet",.,eon birth \-reight and 

third lactation production in 5/8 Friesians. 

The phenowpio oorrelation between birth 'Weight and mUle produo tion 

in first and ,second laatation .1noreaaed in Snhiual. lis, 1/4. 3/8, 5/8, 

3/4 F'r1esinn and Friesian ~imals. DitnUar inareseG in genetio oorrelntion 

was obsE'4"Ved in aD:Jmals with 3/a, 1/2, s/e, 3/4 Frienian inberitanoee In 

Sahlwal, 1/8, Md 1/4 gf.'natio groups there was a decrease in genetic 

{-,orrru.n,tiona. The gOl'letie corl'E)lation bet"rE)vn birth "Woir-pt and milk 

pl"Q(~uction in third laat.ntion lias of: higher magnitude in al1 genetio 

groups. 

nJ~.hJ:W.!tlut. _wi:thJ.ti:[~~ ... frQJiJJAt.i.QJl. (~~nt,~l 3 The phenotypic 

corxcl.ution oot\of90n birth l10ight and lifo time protluatior.l in all the 

genati~ groups "HUS h:J.E~hE)1~ no ccmp~·\red to the th~lTiotyp:lo oort'6lation 

bot1tl00n birth weight and first Imtntion. Tho mounitudes of phcnot.'/pic 

corl:oln'hivn vnr-led £:rom oQoa in :]8hiU'al csttJ..e to 0081 in FriElsirul anima.ls. 

Thll5l birth He1rp.t '\lao negD.t.~.vely genotioally correJ.,"'Ited with lifo time' 

pr-oQ.uatlon (throo 1. aatui>j.IJno ) in Saliiwal JI 1/2 l'~:riesian and l~rieoian 

(u;.:hilr.U.EJtl Thoso cOJ.'tJ.'Gl.ationo nera higher than those of the birth weight 

And first; lootn.t.lo.tl milk yield. The birth ueight 'Was pOrJitively 

coztl"Ellated with lite t:ime proouotion (threo lactations) in all other 

gmet:la groups.. The genetio oorrelation UaB highest (0.98) in S/S genetio 

group and ranged tram 0.).5 to O,~a1 in other genetic group_ 



122 

phenotypie and genetiC oOlll'elation with ~ative ef'£.1Qiellq in ~)ab:1wal", 

5/8 and 3/4 pnetio poups. The phenotypio co.rrtiation had lov magnitude 

vaeying trom 0.(5 to 0 .. 19 in other genetio grQUps. The 1/4 genetio 

group had a hiBb pnetSo correlation at O. '13 between birth \-fe ight and 

relative et.fioieno7 "hUe the 5/e genetlo groUp hw pnet1a oor;elation 

Qf - 0.96 betwsrnl birth W'sight and relative er:riaienoy.. Thu results 

sbowed that birth lJ'e1ght,i'harl negative genetio aorr8l~·t,;on with the 
.. 

relative attioieMY in all the genetio groups except :1/4. 

at 19 wenke was negatively 0: or-:r'Olated with first. lootation yield. The 

phanotYt=d.o gen~tio oorrol:lt:;-on botwOG1l tho t~10 traito :in Sahiwal cows 

wnf.l - 0.04 nnd ""'" O.5G rerJpectiV£'~YQ(Table 9b). 'I'he maonitUde of 

phonotypio cor.l'el"l.t:i.on between tho 19 ueoks Vloight anO th'st la~tat1on 

yield WaG small ranging from - 0.11 to o.m in all gonetio fiX'oups... The 

II'ricoinn tUl~Jllal.S ShOHOd a high Phanotypia oor.rel~ition bGtW'f)cn 19 weeko 

bod.:r HOight and first ~a~t((cIoll lIli1.1t protluetiono Tho gona-tie oor>:olation 

botH6on 19 \-leaks body tI(:;ifjht ailc1 first In:!tZ'ltion Y'ield in ~;ehi\Jal 1/4 

oud 3/4 g(~nctia groups wel"O - OoSG, - 0.12 end - 0 41 12 raopaative.lYa 

positive pileDot7pio ontl genot1a correlation betwGc;n ue:1cht a.t. ffrat 

oAlving and first la:Jtat.1.on milk yield in all genetio crroups. lfhe l"esults 

ot the (Jort'Cl::1tion ara detaUod in table 9b. Inenotypio oon"EIlntion 

betueen woight at first calving and first lactQtion produotion w_s 0.15 

in Sahiwa1.. l1mong other gonetiG groups the phenotypic oor:relnt~ton between. 

the t"to oheraotera rangod from 0.05 in l/e to 0" 67 in 1/4. lbEt genetic 

oorl;telation botweetl ",eight at. first calving and first laotat:ton yield was 



Table No. 9b O~elation between Growth and Produation ~1.d:t8 
... 1 ... .....--......... "" .... _. Wi 1 «,. ,. .," ......... , ... " L ............... I" .. ~_ .. _,I1_--f!_ .. _"_', .. _ItI_" R_''' __ ._,,'-'_'._'' .. _ .. _, _. __ .. _4 ............ ·11 ...... - ..... ., 

Weight ah Weight at Weight at Weight 4t 
19 veeks lSt oalving 2nd oalving Srd aalving 

Oorrelation Grade x x x x 
1st Laat., let Lsct. 2m Lact. 3.rd Lact. 

___ I _4 _o ....... ' ....... ""11_ .... 4 ___ "11"'_"_ •• _ ... '_" _11 _II It_, 4U~gJ.lfllll.l~c;.L~~_1. _L ._,;Q,Inlb:itM~.g..:s..! _ .. _I ____ • ,.X· 4'" ... "" ... x,w!;l 14 C' -w ... _* F ... 

. m~noJt:i:Il!9.. 
Sahiwal -0.OS50 

Genotio -

~8 0.0526 

1/4 0 .. 2466 

3/a -O~lU4 

. 1/2 0 .. 2810 

s/a 001273 

. 5/4 0.0021-

7/8 O~2021 

JI'ri0Sian 0 a4050 

1/0 

1/4 

5/3 

1/2 

5/0 

5/4 

7/8 

F'ricniQ1'l 

0,,11.50 

0.1461 

0.0465 

0.6704 

Of!OO19 

O~5122 

0.,4003 

000772 

0,,5020 

00101'15 

0.1623 

0.5522 

0 .. 2758 

0.1476 

0.0248 

Oe4946 

<-1 

O~4519 

-
0.6641 

-0.0759 

-

Q.1616 

-0.0040 

0,,3104 

0,.4447 

0.2994 

0.4567 

-004299 

0.6029 

>1 

087809 

..,.. 

..... 
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0.08 in Sah1wal,. 0.50 in 1/8" 0.10 in 1/4,. 0.25 in 15/8, 0.1110 5/4 

genetic- groups., The ge_tic correla.tion bet.ween these charaoters 

ellCesded unity in Friesian animals. 

kltlkbSt.-At ,~om.,ru&W.:tl& ,JfJ,tJl"A!!~I'l, J!tlQ.Q.~A.,.JAgtta.UQn, n~ • "he 

phenotTPio oorrelations bet1-JtJen wight at seoond oalving and sevond 

lactation mUk prodnotion in various genetio groups lJI'Mged fi'onl 0.03 

to 0 .. 49. The pllenotyp:ic Qor.t'elation bet.ween the two. oharaoters in 

s!thiwal (J~ Wail 0, .. 16. The lowest Plenot.IPic .)O%'.telnt:.on of 0.03 was 

Gst.ima.t.«l in ha1.tbred. and highest oorrfll.ntion o£ 0.49 in 3/4 geMUo 

tVOtlpe The f~enatia oorrelation bet'.:Hn these twa chmramtarB in au the 

gonet/LO Groups rnnged bctueen - Ll.06 to 0.71$ The ~~enetia oorj,'e].,o.tion 

bat~"'OI",D uoiLht nt aeaond onl vin!! find f3erJond laatntion prodoot1on vno 

l.eaa than - 1 in 1/8 genetiQ group-

tJl:lrd cru.v:1.ng \'Ina ponitivtJly oor.olfltclL tli'th third laot"J,tion produotim~ 

in 8ahiucl. (J0Ufi (0.10) anu all oth(~r {fonotio groupo except 1/a "'hiuh hn.d 

n neglltivo o01'T(:llation o:e - OfJ08 a. f!he ph(Jllotypio eorrelntion of tuo 

'trn.i.ta ill otilel>- gt:l1l0tio [.5x'OUps rnnged fr01ll 0.50 to 0.00. A hl@ genetic 

00l." elnticln botuocn body weicht at third calving aM third 1®t"t1oD 

produotion Wus oba~m.~ved jn Sahi"lnl, 1/1&" 5/a and. 5/8 gonetic ex·oupo. 

The raacnitru.l0 of gon0tio correlations "aa Oo.04~ WL'Oo.ter than one, 00'i9 

and O.SFI re8pactivolye- Tho weiGht at thh'd oatvill8 "fnu neGat1v(:lly 

cor:t'elsted with third 1actation produotion in animals having 1/8 nnd 

5/4 l)'riesien inh!fl.ritonoe. 

An eXhaustive tJtudy of the oorrelations b6t"'een ~owth anna 



l.ao~~~tlon Ctharmoters revealed that the produ.ot.ion oharaoters -were 

Degatively oor.t'elated to body wight in eArlier stagGs. As the 

rodmels greu there vas increase in cOrl~lations. so that the OOl'l·elntions 

were posl:tiva "JheD the an.imaJ.s roached t'irst laa tnt ion • A further 

inoreuea in the ol).r.r$luti·.)M ",as observed \<lith the wel&lt at later calvings" 





!QQ::sl~ M~ls Xt~d.r. 

~tMl!~ J Pure bred sahfwal animals kept at Ambala wore best milk: 

yielders and maintained this euperiori ty throughout their laotntione1 lifo 

when compared to the Sahival animals o.r othor :rarms. 

'Q!:2Ial2adI.' The ttnimals lIith 1/8 }i1ries1an inhsritnnae had the highest 

first and second lactati.on reaO:r(is at 1"lh01J. l?rcm. seoond 18JJtation onwards, 

the animals of 1/8 genetio group at Luoknov, were the beat perf'omers • 

.Mlong the 1/4 genetio group at various locations, the anim.als at lifhmr 

pertomed best through third lactation. The aninlall9 with 3/8 Friesian 

1nheritnnae had best laGtntion rellOl~d£i at Jabtllpur and MnOY tor first two 

180tntiol'la. In later laotnt:1ons thoir parl'omanoa l/8D best at Ambala and 

Lucknow 0 l1e1fbred animals at i·hOt., uara tho beat performers as eanpared to 

those at other locations. 

J:t',rom the results' it bfUJam.a evident that animals with lese than 1/2 

~'rieaian inheritnnce a.t Jabalpur and Ivlhow yielded lAore mUl-( in cf!r11el­

lnotE.ltions Il In lo.tel~ lactnt:t. lfiE'l thoso at l\.r!lballl flIld LuoknoW' were comparatively' 

bettor I~oduoGrD+ 

Tho 5/8 g()I1otil) group was the best pertormar for nll the five 

laot~lt.: one at Dellraduoo An.imal0 with 5/4 Ifr.ieo1an 1nheritanoe had highest 

laotnt.ion yiold at Ambo.ln :In earl1ex' laotnt:lons and at JJua!tno\:T :In Inter 

laotn;l;ions. Tho animals of' 7/6 gon~tio gl~OUI> perf"onned best at Dcb.radun 

in first and seaond lactation and at. Jabalpttr' in later lactations • 

.Per.f'onnalloe of Friesian animala Vna invariably good at Msorut (1fJ eOmpf.\l'OO 

to t.l).os e a.t other i"OnDs. 

Various genetio groups at thane farms ahowed that animals with 1/2 

or lesD Fri0siatl inberitanoe per£01fi1ed best at Jabe1pm'" and Mhov... ~JhUe 
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those with hiper Friesian inher1tQ09 did well at Dehradun and ADlbala. 

The hypotbeaie under teat was that 80me genetio groups did 

oODraistently well at sorns lOQ9.t1oUl as oompared to others.. 'l'anclon (1951), 

Slnrh and. Desai (1964), Naldu and Dead (1966) have aooeptted the proposition 

tha.t the aniJDala maintained at Nortbem sone farms perf'o_ad similarly, and 

those in Soutb(;J"n lone also per.tormed simi] 111"1,- This oontention led them 

,to divide the farm .. in two sOPS.. So the d.U)a].ysis reported by these authora 

11188 witbin each region separately. The results £rom this investigation do 

not support their ooat_tlon because the .tarme efteot 18 sisnUioab:t.. T.h." 

reaulta show that animals with 50 pel. ... cent or letl. 'riesian inber!tMoe did. 

bettor at farlllB whioh have 10\3 tE¥J}.peXtat~uro and high r8i1lfall and the animaliJ 

with more than 1/2 P'rieeian inheritance did better at farms having hot olima.te 

and l.\JBn rainf1ll1. 

Kr8l1ler I 8 (1951) modificati on or Dunaan f" MUl tip]. e range te st 

ohowed that I in lover- OrOfJaes 1/a and 1/4 Ft';les1antJ~ the laotation yield. 

was not ailf)lif'icantl;" (p 0.05) dit'i'urent from U~h1W'al. tLbe animals 'With 

S/O Rnd 1/2 Friesian iriht>1-1tnnoe yare not signifioHntly (p 0.05) different 

from ench other bu.t ditlered signifioantly (p 0.05) from. Snhi1tlal p l/S and 

1/4 genetic: groupe 0 Tho animals of '5/4 genetic group were not Blgl'l1tio~Uy 

different (p 0 0 05) from 5/6 genatie group :tn milk production for all tho 

five 1 aotntions p But they yielded aif1nf1oantly high~ ll1ilk than 1/2, 5/8 

and 7/8 Friesil\ll animals. Friesian tmimals had the h18'H~Ht yield of milk 

followed by (5/a, 3/4) and next highOBt were (1/2, S/St 1/S). The (Smh1ual. 

l/S, 1/4) were poor rdlk yielders. 



Fron th~se results it beoame evident that the milk production 

in)reaaed with ino.r0sse in Friesian :blheritanae upto 3/4 _Friesian. There 

\las a deoline in milk yield between 8/4 to; 7/8. The optimal Friesian 

inheritance £or high mille produ.ation 'JaG (S/S to 3/4). It seEmS that 

mllk production in orosabreds was not only dependant on Fl-:teeian inheritance 

but the oontribution or sabhtal inheritance vas also important tor higher 

milk ~oduotiolh The Sahiwal inheritance, optimal tor milk produat:l.on, 

was betw8t>n (5/S to 1/4)~ Thera loins nothing to gain by l.:;.J'Qing above 5/4 

Fr1eeian eJld S/S Sshiw&.l. 

The average prodllotion of hal£brads when oompared to the ,/eiBhted 

mean or tho pl'oduot1 Jtl of" -tHO e un t.eHl PO)",,'H' iea ([~ ·j:s.iwtU anil J/l"'i6Sian. animals 

in the data) ahoued tha-_. the half'broda hat! f)ignificnn~y biifler yield than 

thnt ()f the mid parent value (I; Thoro \>laS a oign:Li'l1oant in{Jreaa6 ot 269 kg. 

in first, 520 kg. in seo.ond, 521 kg. in third, 236 ke;. in i't.iUrtb. and 190 kg. 

in f"lfth l.aotr:ltion over the a011l1'(arJOlldillg raid pnrent values.. !1'Vidently, 

it ruu .. " i '0 COll()lu(i.od thlilt. tho effeot of Banes for mllk produ.ction wea not 

prii\lUl~lly' additive, th~ dominan.ue dO'1iatif.>n "'a.~ nloo thai'e. HvtorosifJ in 

oros!.:b1"Gdu Was aloo x'epol'tod by Bbasin ruld Desai (1937) in halfbreds of 

I1tlriana- gahiuul 01"'08£. In thoir roaults tho h81i-"bl->edtJ yiold€d hieher than. 

the Duver:lor prwonta ; ~:trullUl' type of bybrid vig\Jur hoe boon reported in 

aroovos btrt,i>1CC,n Flliesinn, l\Yl~uhiN and J oraoy fioOill the warl:: done at the 

Instituto of !\n:lJllal Qenotiou, BlinbUll~l.(A~J,\.ObDx·tflon, 1965& F .. HQbertson,1965}. 

Dal"esld.n anti 'i.'buchbarrj" (lUau) havo a10Q gl'V811 ~ report of heterotic vigour 

for milk r»:rn.lu<lt.;on in Fl produoed by orQsGmg. 

In tho prel:len'~ inveot:tgnti<>n it \I£iS observed tha'li: the affect of 

heterosis vaa inoreasing frvm. first It¥ltation upto third lactation, after 

which the effect of heterosis gradually deoreased. The ef£eG't. of hoterosis 



seems to have some reliltion with the maturity ot the nnimu .. 

Si1aUar obs~ati()DB were true for the lite time produotlon upto 

three laetationa and upto five 1 actnt ions .. In halfbred animals thee VAS 

an increase or 904 kg. mUk upto tbref'J laotatiOJls and 7Sa kg. upto five 

laotAtj.olUl when a.et'age of hal.:f'hred animals was comPAred to the mid parent 

value. 

A ocmpariaon (FiS. 2.1) of' lactation curves of vanous genetio 

groups shoWed that lactational maturity woe attained at fourth 1 a.atntion 

in all. the gel'l9t1o group.. this r"tl&ct.ed that there vas fln increase in 

number of functional genes responsible for milk yield whicll increased the 

yield fran one laot,~d.jion to oth(?-r mid .most genos e,cpresoed oompletely around 

fourth laotutiono During this t1roo tl'lG genes responsible £01" borzy- growth 

wouJ.d have QompletoJ..y, awitohed ()Vf.'·r th.eir action and would have int1ireotly 

influanaed the production of m11kA 

Heit.PA .. B.t OOY!,~ 

It hB.£! b~en Ubfh l'VOl\ th1.\t th~j Hn:lmnlt:l ,,,1·th 1/2 or lesu Frie~inn 

1nheritanoo (lhoued rapid grouth ftt Hhow rlud. IUllb~(Il \--JhUe thoso tJith more 

then 1/2 ].i'r:1nsi~n inhel~itrmce gNlt" heot at l4eerut and .tlmbaln. l?rcm the 

point of v1e\oJ 01' grm'l!:h of the AninwJ...5 effeot ot: HhOi-1 wttn fJiLlJ'lif1o{'nt for 

rudm.81u lirith 1/2 or 10eE) l~'fvel oi· 1:'1.~t(7.H;11M inherit-ance and of' t-1e(J1"u~ foJ." 

those llith more than 1/2 Fl"ioaio,n :i.t1h~ritnncao 

A (JOOlpnl~atlve atudy of V:lrioutJ genetio groups Dhwed that the gravth 

or HBhiWAl oattle uas poor (Fig. 2.5) as comp;':lrecl to 'Various Brosa'brenn. 'The 

:>ahiwal ooWat howev~-'r, were a1enifio~ntly hell'Vi(~r than 1/8 and 1/4 gErl'letio 

lrOups at first onl ving (Fig. 2.4). But their weight was signifioantly 

lower than 1/8 genetl0 group '-It tbe third oalvin,. From third oalviDg 

onve.r4. the va Friesian animalB ,e.1ned 'Weight 80 :-apidly that at the f:1f'tb 



oalving the weight of animals- with 1/8 FriGaian inheritance waa .more than 

that of ,li'clesian animals.. There was no significant dlf'eronoe.betwsen the 

weights at first aalving or an:imale with S/S, a/4 and 7/8 Fr.1esian 

inheritsnoe. Among these genetio groups the grOllth of 3/4 Friesian 

an:bnale 'Waa most ;rapid. (Fig. 2.3) ~ Growth in aniluala with 5/a Friesian 

inheritance from seoond oalving onwa%t1a vas mUl)~1 the Satt1e as that of 1/2 

Friesian, theJ.'El was no aignit10ant di.ftarenoe (p.('. 0.(5) botween the two 

genet:lo groups. The anima+s 'With 5/8 am 1/2 Jt~rieaian inhoritanoe did not 

di££er significantly (p < 0.05) but both o£ them had significantly 1essElr 

veigh'tt than animals with 5/8 Friesian inher1tpllce at the first calving. 

At fifth cnlving an:1m.ala with 1/0, 3/a, 1/2, 5/8 and 5/4 FriefJinn 

:l.nher:i.taneG were hcav~.or than tho Fl':lB (linn Gown. However, 3/4 genetic 

group W,~,S the only one 'Which differed signifionntly (p.( 0.05) trom the 

l i1ricsian group. 

Wei{jlta of halfbredf;l were sicn:ti'ionntly 11lrger than the mid-parent 

volua. A substnntial incl.~j nE1f~ :in body Hoiuht of. 10.5 kg" at tarot, 9.8 kg. 

at sooooo, 21.4 kg. nt t' .ird, 22.6 kg. at 1"ourth nncl 29.a kg. at the 

fifth onlving above tho mid-parent mean \-IFlO observed. Thin mcroaso in 

body weicht "ms probf\bly due t.o the non additive genetio ef'£oot of the 

geneo influenaing the boOy weicht of the animal.. GOOY611i end Do (19G5) 

while Horld.ng with crosflbredn of ned ~\:J,nrJhi and 80hiual lAith Fri(~s:lan 

showed pronollnoed heterosis for the ueight ati 12 months 0 The authort1 

havo reported thnt there WAS no hoterotio effeClt on the birth ueir,ht of th .. o 

half'bX'eda. The birth Heie)l.t and other initial \-lei~ts may not be at"teoted 

by heterosis bccauee they are oonsiderably influenced by lUaternnl. et£eottl III 

The maternal &fleets mnsked the etteot of gentls 0. Grac~1'la11y the mutornal 

etfeota diminish suoh that in l~ter stages the an:1mnls bJ300me adapted to the 

I 
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tam (Jonditions. Therefore, the lat.er veights show heterotio vigvUl' which 

1m rea8es wi tit the maturity. 

J»1a:tt.111 JS&ndmmz • 
The relative et.f:loiOllo;r or .uk pJ'oduot:lon 1n Sahiwal anlDld. va" 

8.1mll~l' at- all tantl", 1he animal. with 1/8 and 1/4 Friesian inherittlMG 

did not d!t£t.J- 81ga1f1cently (p<O.OI) from. eaoh oth~ and per£omed well 

at Mhow. Ttl. 5/8 and, 1/2 s_etio groups performed best at J abelpur. 

1he animals with 1/2 Friesian lDberitanoe at Jttbalpur had sig:n1f1tlentl7 

hiJher relative ettloienoy vben canpared to haltbreda at other t~. The 

5/8 pnetiC) group .mowed bf9)tter l'elativa ef'.tioienoy at DehrStlwh Thi, was 

baaeusa the animals at this place were lighter as well as highest milk 

yie1dera. 'rha f\m.tl18la ,"ith 5/4 llriesian 1nhor:1.tenae pertoned vell a\ 

Ambalo. and Dehradlm. Jullundur had the 1/8 genetio group with better relative 

offioienoy. '!he Frieainn oows at Meerut were the hal1.V1est I.lS vall as the 

hippost milk plloduoer8 as compared to the }'riesian& at other tf.lrms. Therefore, 

the l'rulltive ett.'ioienG.f of tno l?riesinn an3Jnals was very hitl1 at Me-erut a8 

compAred to their count~;-rp8rt.a a.t Q'th'flr farms. 

The ralatlw ei'l"1oienoy of' mUk prodUClt1on vas lovest in Bah1wtU. 

animA.la and dif.t:ered slw:df'iI')Nl'tly (p.c.O.05) from all other grades. Though 

there Vf.:U) no di££"er0noe bet.Joen the fil"at lnotAtion production of E'.shfwat, 

1/8 and 1/4 genet,ia groupe but both 1/8 nnd 1/4 animals had ,d.Mld.,ficantly 

(p 0 8 05) lower baey w0igh.t. Therefore _ th(l relative ef'f1oieoay t.,,f l/S Md 

1/4 d!f'i:ered signifioMtly (p 0.05) from tha.t of ,,;ahilt}a].o The maanitudco of 

relative effioiency \lare of the order of 4,,47 .t 0.06 kg./kg. body weight 

'Eor Saniu&, 4.9! Z 0.12 kg./kg. body we.isb1; lor 1/8 and 4.91 .t 0.07 kg./kg. 

body weight for 1/4 genetic groups. 
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With aD. increase in Friesian irmeritano8 there vas an lnoreaat in 

relative etf:f.oieno7 or milk proCluotion. HovGyer. (1/8 and 1/4} I (3/8 and 

1/2), (5/& end 8/4J genet10 ,rQuPS differed s:ignitleantly from arum ot.her. 

AmODI vu10ua orossbreds S/4 geftet10 groups had highest rGlativG ert1cienoy 

ot 5.74 .t O.1S kg. per kg. bodT w1p.t wUe 5/8 produoed 5.8S ! 0.12 kg. of 

.ud1k per kg. bod,. w8igb:~~ W'1th ihOre«ee in Friesian inberitanoe from 3/4 

-to 7/8 then W·t\. a sharp deol1ll$ ill the relative et:E'1Qienay of lIlilk produotion. 

,.he relative erfieieney or 7/8 was not signifioantly d1t£eJte.nt (p<O.OS) from 

the 1/2 Friesian.. 3'b. Friel:iu animal$: had the highest relative et.ficiency 

buauao they' had eignif!ofU'ltl1' high milk produotion tiS compared to all other 

genetic groups. The relative etr1oienoy- or Friesian luli.mols vas 6.22 + 0.21 kg • ... 
per kg. ~)ody veight. The av(~nge of l'elnt1ve e.ttioiellOY of Sahiwal animals 

frl:)lr1 this invastigatlon ia in agreement 'W.:1 th tJlat reported by Singh and Dtuud 

(1964). The authors reponed the relative etficienol of 4.4 lb./.l.b. body 

'Weight. BUt results of' rtiat1vfI eftieienay in orossbred groups reported in 

this investigation ttro not in agreement with those of Singh A1'1d Deaai {1984J. 

Their results showed 1/2 to be m.ost etrioien~y in Northprll reeion and 5/8 in 

the r:outh(~rn l~l(.f-nnll It Vas observed from. results. reported hflrein that (5/4 

and 5/8) had the h1f~hest relative af1'1cif)flo;r. There was a. deolin6 .from 3/4 

Friesian onwarda. 

As for other traitm the animals With 1/2 Friesian inherit~tnce 

diftered sign:1ficantly- (p<.O.05) in relative errioienoy of mille production 

from Dnhlwnl Md I·'riesian animals. The relative effioietlOy of 1/2 breda 

vas 0.45 kg. per kga body weight higher than the mid parent value. The 

relative ef'f'ioienoy or belfhreds dif.·l'ered &1i@litiosntly from. the mid pa.t'eJt 
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value. As Was expeoted_ .fr0lD. the heterosie for aUk yield at first laota:hicm 

and weight at first calvin«, the re.1.ative etfla1eM1' haa also shown that the 

genes affecting 1t vere nat 8imply additive. The dominuoo dev1e.tion \laB 

elso iaportant_ 

LEAST SQUAliE ANALlSlS 

§.gq=;dv jd&Si't:!!ti9l! .. r!~g. It WI1S hypothesised tl p.riOl~ that the grades. 

£aras, periods and the lactation .Jutmber or 4ru.ving number would oontribute 

signifiaantly to 1m. total Tariabil1ty. fo study' the contribution at each 

one of the main erreots to the tot.al. 'VArj.abllit,y 01· 300-dny milt prOduotion 

and weights nt oalving, the de,ta were fJubjaotad to a six-"'~ oross 

olnsBifioation ~1xed-ef'roots model. .1\11 interactions vere Assumed to 

contli"ibute vary litt,le to the: totnl variation. 

Among the main e:t.feetu the ltWtation number contributed largest to 

the tottll vnriabU~.ty" The CQU,(Je of so mu.m vl1:t-ietion OM be simply -expla;i.ned 

t:.rom Figure 2.3.& It waO obae:t~oo that in nIl the genetic groupe peak yield 

Vas attained at fourth lao.tatioDo Consequ.elLtly, a progress in tho produotion 

of milk WGS obs~rvfld from the f1wst lact.ation till SUM time that the 

laottlt.i.onal maturity wna attained. This led to the con~iblltion or laotn.tion 

number to be large. The contribution of grades (genetio groups) '\las 3.57 

per cent, "Whioh t.hour;)l statistionlly ej,gni£icant (p<O.OOO5) '!dAS not of a 

high magnitude. The ('Ef'eot of grades vas obvioualy dUE! to the d1versit7 

between various genetio groups, whioh are tlotuall,Y d1f.~-'e.rent populntioDs. I[be 

effeot of torms, and periods Waa sigtl.'tfioant but had sm.e11er oontribution of 

0.81 pel' cmt and 1.20 per oent resPeotiv&ly to the total. variation. The effect. 



of tU"lUl wa&l due to the dif!"erMIJ8 in geograPhical situation and Variation 

or olimates trom tarm to tal'll 'Whioh waa refleoMa 1rl the between te.rm 

oanponent. Bince the c!la.ta haa been ooUeoted over a period. or thirty years, 

it would be diffioult to suppose that then would not be any differallOe 

between ;year.. HOWYEJr, there would be negligible dit,farenoe between two 

or three eon'Gquetive :lear. but tb81"s would be 1.Ilrp difference. bettleen the 

periods. These differennea may be due to the alimat1a va.riat1on over ye9Z'S 
\ 

e.g. hEHSlVY rainfaU in one year and draught. in the other. Such nature]. 

d1tfereno.ets in envirom_te acoounted ror the period ef'teot;.. The stroot due 

to b~d of sire WaD not si&n.if'ioant beoause the breed ot Bi r& is 0 onfounded 

with the genetio sr\)llp. so it was oooounted for by that effect. As mentioned 

under ms:t.erial the bl~eed of sire olaasitlont1on of the data W$.S affecting onl.Y' 

the hali'bred group in whioh both types of aires we" used. All other genetio 

groupe hed same breed of the sire. The genetlo gr()UPS having more than 1/2 

level of :Friesian inharitnnoe were classified in the Friesian bl'eed group and 

th\, '-le having lplPfJ 'I~han 1/2 level ot llrieaian. inheritanoe 'Were olaseUled under 

the Sahi-wnl groupo The bread of a1ro contribution \fSS probahly due to 

(i) both ~)Ahiw al ltnci FrieBian s:I.re~ had produOEJd hal.fbrad progeny by orca sf ng 

of a Friaairul fenltUe with Sahlwnl bull i'un vioe-vEirsa; (11) mtilting of a eire 

or one bre(..~ (FI1.eaian) to n (lOW bt~longing to the genetio group produoed bY' 

n sire of o.nother breEd (Hallivtil.). This oroaa praduoed iOO1 viduals lIhiGh "WGre 

018851£led in gene'l;ic groups with high r'riealan inheritanoa having a ~}8h:1\o1f.w. 

gl"alld parent. So the of,reat or breed of.~ sire lJaS not oompletely aom'ounded 

with grade effeot.. Preo1sely, it tJan be said that the alternate oroaaing of 

tho nni:01als was the reason for the breed ot sire oontribution. The lowest 

o:ontrlblltion of the seasons proved that the aeason of birth of' the animfJ1s 

did. not. street the milk protiuet1oa ~ 
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U.@lsb..\ .• 9~ Qf!!~:1}).i' The same analysis was run f:or the ueighte at (Jal:v1ng, 

the results Vera similar. 91 .. 75 p,'r oent of the total variability was 

explained by error. Only 9 • .25 per oent oontr;ibut.1on was due to ruain 

effects.. The farm ecmtribat!.on was mnximur.a whioh was due to ol;1matia 

v~lrlation8. The effeots of grades, pC'l"iods and number ot onlv1ng were 

si@liricnnt while t'tOse of (H3D.flOnD ar.tc1 brf.H:!ds of aira llerc intli,cnitionnt .. 

The Malysio of vflrianoe by least flqWll"e toohnique 5ho'fOO that 

ofieat of vQrious factoro WAS significant It The rela.tive magnitUdo or ea.ah 

factor was mnnllo The largnst contribution woe that of grades and farms 

"hon laatution number was llo'Ii considered s:lnao c:nch lo,atution .:field han 

boen cOllHidmrod ::dngly. Il'his euggeated that nothing wotilCl bo gained by 

c.orroc-'Gine the data for nll theso factors. HOHovc'rl the oontribut'i.Orl of 

these e.f£oate, using a nested hiaraz'ohiaru lIlo{.el l1 running within Brade 

nnal:{oio with forms fUPiIilD a.s, the main e:r..reat, 'Wl.')uld take anra of' these'll 

Tho ancl.ysis of vnrianae wan rtul. on BOD-day r irt1tJl ot';',(lond, and third 

lactation yiold" l:ii"o tiMe productlon_ relntivo oi·rici~moYt "raighte at 

first, Gooond nncl "thil"d cnlving., 'lbo resulta of. l"110nn squares!) anc] varinnao 

oQ'nponento havo boan prenented :tn Ifnbloa 5(a-h) 1'"cspoativ(11y. 

!lm:!tn:l11J:.=htz 

Tho heritability wae est~Qted by half sib oorl~lntion and the 

standard error or h(~ritabil1ty 'uno astim'),ted af'ter r.1.okaraoil (1900). 
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~~!.t:£ at §Ql~ . ..EU5..kaQ.t.~1i~~~ t,' Heritability o£ 

first lactation 50.1 ... cWy milk yield "as 0.51 + 0.21 which I!Ihow~rl it to be -
a hlahly heritable trai:t... Tho estimate lIaa in agreement with X'$su]. ts 

reported by Kooner (1965) and Patel (1956) •. 

The estimat-as of heritability in various genetio group vary .from 

- 0.03 to 0 .96 • The. standard error of h eri tab:U;1. -cy- fJ at:1mate in 1/2 and 

hit-p.er levels of Friesian inheritance ware h1Dhol.' than th~ est1Ul1\tGS 

The estimates G£ he¥'itability for the milk yield at first laotation in 

ntdma.la with 1/2, 5/8. and 5/4 Friesian inhE:r .. itf.\)loa and .the p1r ieaian 

nn;lmala was of n cmv).]. ma.nnitude. This oould be due to srnnll number of 

nnimala :1n ~ach sire group. Tho rpngnitude cr! eatiml'ltas f)£ horitab:Uity i'()l'" 

nnimala with 1/4 t l/S, am 5/0 li'ries1an inhel"'itenaEl '-1£\0 04'1.4 + 0.17, -
0 0 56 + 0 0 41 and O~a'1 + 0 .. 26. The est:lro.'at()f; are not oOlll.parable to the - -
hal'itab:J~:tty of 0 .. 1.9 reported by i-lmudevan (1954). The 8.Uthol- reported 

tho cotimB:to irl'6speotivo ot· the level of ~~r.1.esinn inharitooce. The 

eDtimatao of haritnbility 11lep;)I'ted by" t·ln.idtt and ])ou!1i (lOGO) fOl't tile first 

laetHti··,on milk yield ill animGlo 1-11th 4-15/52 Friesian inheritancf) \las 

0.18 + 0.19 for Northern reg:lon and 0.50 + 0 ~27 in the similar genetic - -
group for Southorn regionlll 

t!f'r.;tta_~._Q.t.k!:t.~.Jill~1!..i0.ill.1 a 'rha Sahiuol nnimnlEJ hnv() shoun an 

, incrottoe in horitab:l.lity of: Inter lnotntion:J IT:lell OOf,'lpnl1OO to thqt or first 

laotntl.on milk yield. The heritabil.ity "tilS 0.56 ± 0.27 ror aooond 

l~ctat:lon and 0.95 + 0.57 for the third lacttlt1.on. The~;e results are similar -
to eot:lmates of Mahadev811 !t11. a1, .. (1952). In their enS$ the heritability 

estimate of first laotnt ~on produation was 0 .. 14 vhioh had increased to 

U .. 54 for the later highest yielding laotation.. The probl'lble reason for the 



third lactation to have a large magnitude or heritability might. be tbe 

eire-year interaoti<)rl which has inflated the SillS ClOOlponent. l'hia- is 

partially rl,feleoted in the analYlSia where the period effeot Wa.a 

significant and the oonstant tor the third lactation was larger than that 

of the earlier laotatioJlS • The :In£lation or the sire c anponent is evident 

from the tables 6b and 60. It woUld be seen that the erl'or oooponent 

for second laotation milk yield was nea.rly same as that of the third 

lactation but the Bire oomponant in the third lootation was alnlOlJt twioe 

(108~j than twioe) that of the second laatat10n milk production. The 

estimates ot har1tnbU1t,r of sanond am. t;lird laotations were not 

oiLnifio antly dif£erent from fa orQ in 1/a J 1/2, 5/6 j 3/4 and Friesian 

animnls. Thip vas boonusa the standard errors had exceec1.ed the oatim.:ltes 

themselves. The eatitnnto of heritubi.lity for second laota.tion in nnimals 

with 1/4 JlI'iesiM inheritanoe \Ins 01161 t 0.29 mUM hifiler than that of 

the .f.1.rnt laotntion yield. Inorease ill heritability of later 1~t!1t:ion8 

was reported in lIol:)toin animals hy El. Shimy (1950). The author ooot.1ed 

tb at the GfJt :imnte inoreased fro:u 0.54 in first 1 aQtnt.: on to 0.3 a in the 

s,;eond and 0.56 ill tho thilXl lnotation. S~ile.r incroaso ung reported 

by i·lru."toj 0 .fl!l...!l1. (190B) wo repol~ted 'the heritability of flocond la1t.ation 

to 'be 0.58 whUo thnt of the r:1X'~lt lactntlon ,.,as 0.31. 

u.~:lt..WJ..il.~ .ot .. l4 .. t~ ... ,:VJRQ.....P.t.Q.1lllQjL!qX! I Tho life tune pl."'odu(Jl:ilon oil an. 

anlln81 is 'tho milk produ~ed by her (upto 'three laotat:1ol1s), (five lactations). 

As was expaatnc] fran'the hjghar heritability eotir!lfttEil of third l®tution 

production the heritability of lifa time produation in t;ru,.:turu. animals 

vaa unity with high sta~1ard er.t"Or:. The heritability of life time produotioll 

{.fi.ve l.aatationsJ in Ssh1va1 cnttle was 0.92! 0.65. 
'\,. 
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.ong the crossbred. 1/2, 5/S, 5/4 800 Friesian an:lmJU.s had higher 

standard $rl~Or estimates 'than the hel~1tnb:1J.ity :itself. The heri'babUity 

es'timatos for life time production. (three lMtllt1ons) were varying fro,m 

0.24 to 0.46. The heritabUity of lite time proC'.uotion (three J.Qotations) 

\tus 0.46 ± 0.33, 0.24 ! 0.24 and 0.41 ! 0 .. 46 for 1/4, 3/8 and 1/2 genetio 

groUps :.respootively. The (JstimAte tor tho life t.:Llls production tor five 

laotations \orna 0.31 + 0.39 tor 3/S and 0.56 + 0.02 for 1/2 genetio group. - -
k1tmttJ.Q;j;z .... 9J:_~_b_At .wyJ.!!B.' 'lhe estiraate of heritability for body 

weight at first on! "'ring of Sah11>lnl 'Was 0,.45 ! 0.21_ The heritability of 

o6timnte~ tor voiflht at £1rst calving in otnar orosGbred genetic groups was 

oJ.ao of. n hieh magnitude e1roept i."or the 1/4 gf"..notia groupo The heritability 

of body woight at first oo.l.ving for animals 'With 1/4 level of Friesian 

inhoritanoe WaG 0 0 10 + 0.16. Tho estimate of hf.'ritnbnity for other groups .... 
\tun 0 .. 61 + 0.40 for 1./8; 04168 + 0.26 for 5/8, 0.27 + 0.59 for 1/2; - .... -
0.44 i 0.42 for a/a; 0.86 :!: 0.59 for 5/4 gunetio croup. The ootimnte 

~xceeded unity in Jlr:teainn nn111\tllS" Thir> shaWli thrr{~ the tl'~dt is hj{~hly 

horit.nblo in all tho {~enetio. gl."OUPS 9:m1ept for 1/4, in \.h\iah it is leaa 

hOl'itnb:Lo I)" rrho rom,\\ 'he are in elo~!e agre6illant 'Jith thooa rapo-rted for 

llolotein., J erDoy and (.il.\ernnoy b.r t.1ll1t~1· and ~·lu G:U.lin'X'd (105~) t40 L'nni.el 

ana Logatos (lonS)" 

net:1illlqJljtY~..1L~tlL~..LOOi.~~!tYL' 'fhe ht,:ritnbll:lty ofJtimntea .for 

aooond erul tid.rd calvina h~,ve bec~n report«l in Table 7b. The b(,ey ueight 

at BC'oont1 am third calving Was las" ht·ritable than the weir;ht at first­

oalvine. The heritnbility estimates o£ second a~ third oalving in Sahiwru. 

animals were 0 .. 43 .± 0.26 and 0.,29 ± O.3l. :respectively.. The her1tabll1ty 

or wight a~ second oalving in 1/S ganetic group had shawn a deorenee 
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(0.55 .± 0.54). 111e heritabUity at weight at seoond ot:l.1'Vittg in 1/4 aJld s/8 

genetic groups was much hiper, 0.08 + 0.25 and 0.91 + 0.34. But in the - -
third calving the heritability had deoreased, the magnitude of herittlbUlt.y 

Vas 0.22 ,:t O~SO tor 1/4 and 0.63 ! 0.54 fcrt' the 3/8 genetio @.l'oup. The results 

trOOl the presmt invest1g~tion support. the oOnfiioting reports in the 

lit~ature. mark ;~t, At.. (1962) from his results on Holstoin cows had shown 

that the heritability shoved a decline in later ealvinga. The rest.ilta of 

Mo Daniel and Legates (1005) reported an inQ~A;Se of heritability from body 

weight at first Quving (0.44 + 0.11) to the later oal vings upto 5 yenrs -
(0.58 + 0.11) t:tnd th6it later oaJ.vin({S from 5-10 :reara (O.57 .t U.11). -

'The eat:tmn.tos of horit~bilit;f by noconu method tlftS morta l'€liRhle fJ:lnoo the 

horitnb1.1ities of both the trnitfJ are 'tBken. il'lta aoofddertrtion. lila 

heritnb11ity of' rolntive o£,.,'ici0ncy of ~j(1h:1.wn1 an:Lrtk'lla wns 1).45 + 0.22 by the -
trait is highly horitnhle in t',ohl\-1al cnttle II The rasul:ts nre ~.n agrei...'1llf>nt 

wi'i',h MH":1S0 reported by !iingh I'lnd Desai (1064). 

luflOl'lg tht1 oroszbx'eda :tIo, B/a the herlttlh:il1t.t~ sotimnt.e of' rel1\tive 

effioienay of mille procluQt:1on w(',ra O.4~1. ;t 0.41 nnd 0.58 ± 0.,25 os estimated 

by half a:lJ.b ntv~l,vais" Hnd 0.35 nnd O.SO RS onloulnted bY'tho seo(>.nc1 lllothod. 

:rhe oro:J~!bl'ed with mora thnn 1/2 :Frie9i~n inhex'itanae had 8tendal~d error 

higher than the eatimatea themoelvea. Heritability estimates for 1/2 and 

5/S genetio groups were -0.28 ! 0.26 and - 0.17 l' 0.37 respeot1vely as 



computed 1i1 half sib oonelation. The ostimat&8 oould not be oeloulated 

by the aooond method as the beritabUity of the first lactntion yield 

in both genetic gt'oups vas negative. The hel'itabllity estimatos of relfltive 

effioiency in 5/4 genetio group and Friesians waa. 0.4/1 + 0.55 and. 0.14 -
! 0.53 1"espeatively. The hwit~bilit1 as oalculnted by sGOOlld method rea1ll..ted 

in estimatea of gl:'Batel" than one tor 5/4 genetic grC)uP and 0 .1~) i'or 

Frisaim. The est1:rw.teo 0£' her~tnbility in lite.r(l~ture are . of: c:rooobl'eos 

without considering the lavel or e~otia inhoritnnoo. SUch e~.lti':latea have 

been repc),rted by Singh nnd Desai (1964).. Crossbreds of Northern. region Md 

Southern reg.~on8 had hE):r1tnbility -'10 high sa 0,51 + 0.25 and 0.7'1 + 0.31 - -
roapootlvoly. 'lbeae ranults onn-:ot be oompared to those of the prmJ(->..nt 

inveutigatjon. 

Uhen all the entj,l':ln'tos of hOl'litability '£or various production and 

grmltn l.,l"'!~itG 1-1Dro obs (.)rved simul ttU'le ou sly , it llna soan tha.t tho 

heritnbi.lity £or genetia groups \lith 1/2 or mora thm 1/2 ]·l"i(~'aia.n 

of ootim~ltos a This in daf.:lnitoly it'll.! ioative 01' larCG contribution of 

~'\a \.plil~ vnrian.}0 due t~o a. very ama.l1. lJe.tnple a1~o in thco.e gonet1<l grl)UpSe 

,~lfl'~!QnwJ!r>.. ... q(:r~i~n. .. !!t:~M.C_~l2!lJJ:Q.i.:!i~ 

~q9:.dm; ..t'~+.Ir.l~ .. V.~~AAtt.:'l.!W~J!q,G ... ~.9.i;ho!W. ~ In r~oh1~!a1 anintalo thellG vna 

an in'Jl"E)nsO :i.n magnitw'e of phonot,Ypio COl'l'Olll.tl.:)flS Errol first laotat:1on 

towards ma.turity. r.(he aorrelnt ion batt-wen first and second, seoond and 

third, third and fourth, and fourth and .fifth laotatj.on yiolds vere 0.12, 

0 .. 54, 0 .. 58 and 0.66 l'espeotivelJ~ The oorresponding genetic oOX'!'elntions 

were of the ardor of ·1. · 
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The phenotypic oorrelation between tiX'l3t IUld meoond,. seoond. and 

third lactation yields .in l/e genetio' group 'Were 0.41, 0.52 reapEk1tively. 

Beyond this tb-e oor.l.'alntionm approached unity. The genetic oor.relnt1 "Ins 

were equal to one in this group. The phenotypio correlation betueen 

first and eooond, second and third, third and fourth) fourth and firth 

laatstion in 1/4, 1/2, and 5/0 genetio groupe sho\loo an inJreaaing trend 

tOl,/erda l1latw~tq. The 5/S and 5/4 Friesian end J~'l~ioGion fln:1mals <lid not 

8'10\1 wah a trend 'It In all the gonetio croups there 'Was an increauing 

trand ot genetiC} oorrelatirma .from ear11el~ lootations to the lactation 

yield at maturity so that at. mnturity the gen':.lt1u QorrolatiOllo approximated 

unity. 

1Ylahadovan (1954) l·.eported the oorr,-lut ::,ons batllel:n v~ious J.aatations 

in o X'OSSbl'Ods 11 The aorl"'el ntiono \Jore inc :r-o~a1ng Hi th maturity only in 

animals vith :1/4 Em'>opean inheritance}. The oroa~~bredu with 1/2, 5/8 end 

5/4 Burupoan inboritmaG showed dOOrGSDO in genotio oor~'elntion8. :<irnUar 

ciooreas1ng tl'end haa bo,.-t). ,obne.t.ved in the prasont. inveatiuat:;on in lUlimala 

wi i~h 3/8 and 5/4 lo'lriosian inheritnnae III But most of the orosubreda have 

shOlin an inCl'"(H1Sing tl'end of aOl.'l"()latj.ono uith maturity. llnl'ker ond 

Hobertson (1nca) and Van Vleok and Bradf'ord (lUOO) have repor~cd an 

in().rease in the genetio oorJ.'Glnt:lonu with maturity. Tho oorrolat.i ann I'oportod 

by these nuthor~ ware not significnntly diffol·ont £11 0111. tmity., 

The oorrelntion bot"lE)en firot laattlt:1on Hith 1 nte].' laotntiono \lel'O 

either oim:ilnr or shwed sme decline .ouoh that aonaeautivc laotnt:looa had 

higher o()r.L'ru.nt1ona aa cC~I1pared to other laatntiona. Th.e~1e renulta riLS(} 

confirm. those reported by Darker and ltobertaon (1966). 
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Uu:Ji §QQ-AflX .LlP~~t1JM".q .. \{~.JAfLt:Wm.).JX95!UQ.t. ign_ J.~ItM.~ruc.QI11 I 

The f1rat laotation produot :i .. :n had a very high phenotypio correl ation -wi tb 

tho life t:lme pr~1duot1on (three laotations). 'J."he maunitude of phenot,ypio 

correlations in f~1walJ .1/6, 1/4, 5/8, 1/2, 5/8, 5/4 and Friesian nnunata 

was (}.75, 0.71, 0.83, O.Sl p 0475, 0.5B, 0.66 and 0-10 reapeotivcly. The 
f 

genetio oorrelations were not different from unity in all g eneUo gr .)ups 0 

In 1/2 ond sis the sire o'"mponent of' 'the first laotnti(.ltl "'68 negative 

so tile genatia Qorl.~ele.tion oould llqt be estimated 0 Sucil high oorrelati.on 

suggest the i'irst laotl.1tis;n to be a good indiaat10n or the lite time 

prod uot ion or the anim.a1. 

!t~,l~t.~~~_~~tJ.Q.!.'lmu!. .. !!iJiA, J4.t~ l1fD:!t.!m<ll!oli'ln '. (!b.n§.,.L..~!~~~ 

~~a~;tqnsl 11 The relative effioienoy uaS hir)lly oorrelatod with lifo 

time produl)tion (three laQtntJ ona and i'i'VEl laotations) in till the genetio 

Bl'OUPS. 'l'he Friesian animals h8d a lou phano·typic aorrelation of 0426 

botHeen rolativt) afria i'~noy and 1j,1'0 time prochwtion (three 1 aat at ions ). 

The l};;fiotic aorrelat:tono betue n lifotimo prooootlon (three lactntiolls) ond 

r('lntive orr:1.aieney 'WaD unity in Sell:liJnl, 5/0, 3/4, ana Pr.:l.ooiM en:tro.als 0 

the ~Orl:·elf~t.:Vn for othDr genetio groups uould not be -eGt:hn.ntod owing 

to amaJJ. Gize oi' tho <la-Ga. Theae oor.4'olHt,ioil~a ahowed tllt.l't the l'elntive 

efricicney aun bo l'1f1"ac'h1vely U~Jed to pt'ledict the lli'e time 1)X'oduation 

oi" the nn:tma1s 0 'thls is more rc:laible than eithor the lactation or the 

boey weleht alone sinoe the relative ef5:ioiency tekoa onre of both the trn:i.ta. 

U~Q~.gnnh..i..a...'t!et\l!erWk0!~ .... J!l!l J')..mg~. ti9A.., ll:n.:l~Jl 

Bktb . .lieic:l1l Jl)JJl,~~JiIZ ~at~saa...Xitlld.llW:t&" QQQ!».l!l. ,Wld 'l11~)' The 

phenotypio QOlrelation of birth wei£lP,t with first 300...dey lsptation yield 
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in Sahiwal Clove was - 0.052 whioh vas not aignif"ieantly different fran 

zero. The magnitudes of oorrelation oJ.' birth weight with :f'irat laotation 

y;teld in all genetl.o groups vere very atnall. lba resul te. are in 

agreement with those reported bY' Munkaoei (1955), Amble S!:tu'l1r.lI (1965) 

and Liu (1964). Amble.tl~ AJ,... (1963) have reporbed loW' correlation between 

birth ",eight and milk yield 3n lted ~;indhiJ Kungayatll and Thnrp~ker breedf:lo 

lUouko (1geO) and Vsj a1d.h and Borozdinn (1000) statocl. that the high 

yielding animals had mOl"e ot~en lowrer than averago birth ~aight. 

The birth weight bad a negative genetio oorrelation with first 

lootnti,)n milk Ji~ld of" the orof.:l" of - 0.49 in Seh.iwal and leaa t.han - 1 

in l~rio oinn nni.vnals.. But in 1/8, 1/4, 3/0 and 5/4 ,eenetio eroups the 

birt.h woie;h t wna gone ticnlly OOl~{ll !\ted with the first laotntion 'yield. 

groups. Th(;)ne reou.1to are quite in ngl"Element tilth the rooulta of Naidu 

ana Docai (l~Y)~~) 1'> They hnvc reported the ~enetie eorl.~e.taticn between 

'rho phollotypia oOX'l.'>elutiotl. batueen bir.>th \taieht atJJl oa()olld 

J.aatr\tion y.:lold US1'€) hiGh~r thnll t ase llith the f;1rot laot:1tit,G in ell 

the gonotic grou.po 0 The gene'iiio oar olotions aloo inorauooo in 5/a, 1/2, 

5/8 and 3/4 goncrliio gronpo but dOQ.roauod :1n Dahiwdl., 1/9 nne} 1/4 genr1 tic 

gI"OUpS 110 The genot,i(} aor11clntiol'ln betW'9pn birth \Jo;tght Gl'l<1 "t.hinl laet~tion 

wora h1cher than those bot\Jeen birth ueight nnd o\:l\)ond In.~tf\t~!..on in 1/0, 

1/4, 3/8, 1/2 gen0tio groupe-

~ .we.iaht ,.HUh Lla . ..T.i!m! T~~QgqqUon_(Ibl~ lMt.~~Q1lql, The phenotypic 

oorrelation ot birth weight \lith life t:bae prcdl1Otion \JaB 0.00 in Se.h'1wa1 

oAttle but in other genetic groups, it 'Was of higher order except in 5/8 



144 

Md 6/8 geneti3 groups in which the oorl'elatiOnB were 0.01 and ... 0.05 

rtd~peotively.. In all the population it was observed that these 

phenotypic oorrelations were higher when oompnred to the r.henotypio 

oone1ntion bet.ween birth weight and first laotat.:o.n produotion. Tho 

g~ootio: correlation bet",.en. birth weight Md lite time produotioll \las 

hiiher than the genetic oo.rrelation betlle, n birth weight and firat laot'1tion 

produotion in Sahlwa1., 1/4, s/a, 1/2, 5/8 and Friesinn groups. 

between birth weight and the %"el.at1ve eftioieooy we:re. ve:rr small. The 

phenotypio and gen~)'tio oori'elations between the tVlO traits were - 0.11 

and - 0.55 in ~>ahiwal, l) .. 05 and '.).73 in l/e, 0.19 and .. 0.12 in 3/a, - 0.09 

and - 0.96 1.n 5/S, - 0011 and - 0.22 ill 5/4 and (J.ll and - 11n Friesian 

groups. The resul til f)~lOtled thnt the birth uaigbt waD negatively correlated 

vith t,hfl rE>~Ative effioienoy of mi11t produot:t.on. 

oorrelation b tiA8· n 19 t.Jci·)ks and rir~:t Inctnt ion wno (i'!U,ll in all 'the 
, , 

gc:netio (~ro~pa. 'rhe oorrelnt,:lon W'as - 0.04 in SOhiual t 0.05 :1n 1/8, 0.25 

in 1/4, (J.ll in 5/8, 0.20 in 1/2, 0015 in 5/S, 0.002 in 5/4~ and u.47 in 

with 300-dny lna·tdlt1.on yield in ~;ahi\1ru.. ( - O.5G) rmd 1/4 ( .." 0.12) but the 

;)/4 ht1d :it positive olJrrolntion. of 0.12. 'rhe tnngtdt.uite of phonotYl')io 

oorrelstioJlfJ tiara l~rg~ll as o,.unptlroo to those of birth He1£}lt and first 
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relatiOllMip between bod¥ weight and first 18.(11;ation yield in Sahival, 

1/8, 1/4, 5/8, 1/2, 5/a, S/4 and Friesian aniDlals Was 0.15, 0.06. 0.67, 

0.13. 0.10, 0.26, 0.81 ad 0.47 respf)ctivel.1. 'lhe correlations were in 

agree14etlt 'With the results reported on VllriOUS breeds by .a ntaber of 

'Workers. The phenotypio oorrelatiOJl bet~leen the tW'o t.ra1 ts as reported 

ill Holstein Frlesiun cattle 1I8S 0.58 (DAvia at al., 1945) 0.51 (r.fUler and 

Mo G:l111ard, 1959). The phenotJ'}>io correlation of 0.47 between tbe two 

aharaoters tr;)fJl, the preaent investlgntion is in agreement with those 

reported by tbese autbors. A ~mal1 m8gnitude of }ilenotypio oor.relt\tlon if) 

Sahivsal cattJ.e is oomp_able to the results reported by Ra3gopalnn (1952) 

in Red ,~indhi GO\Uh The author hfu1 reported a. phenotypic oonelnt1on of 0.22. 

The g(-··netiu ',10rrelut,ion bet'v,e~,:n the two traits in Sahiwal, l/S, 1/4, 

B/a and. B/4 genetic "roupa \faU 0.0(3, 0.50,. 0.10, 0.24 and 0.11 respectively­

'l'hE) 1l()16t~in group had a genet~o correlation of' 1,. SMh a high. genet10 

The~e oOl·~lntl.ona when comp!1Nd to the (lol"re1ation betw6t:;n elllrlier 

grouth oharnot.,o!':I'S r.md tht'l i'irat lnotnt 100 Pl"oouot ion showed. that there Was 

n d€lf:lrd:t;o increase of the l'slel't:i_onsbip. ~uc.h an inorease of the rell'1tionfJhip 

ld.th paanllge of tSruo oontlinued tll)to the third laatation to be dioouased later • 

.u~Q~!...~ J Th(~ rosulto of these ralHt:tonshipa ~ihow"li)d lnorsAlse in 

tbf~ phenotypic and B-anetio oon)~£""lotit)r.s 'With time in most or the genetia 

groups. Bel1Jca (1006) has l"epor-ted suoh An inorenae in the phenotypio 

oorrelation. He reported phenotypio oorrelation between \4e1gb.t at i"irot 

oalving And. first laoto.tion yield 8S 0.29 ar.d between ueight at seGond anlvlng 
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nud second laota'tion yield (it, 0,.37 in Hungarian spotted COWlh In the s.e 

bread CBOlIl08 (1966) reported G. deel1ning trend of the oorrelatlolla. "fhe 

aOX"rGlatiou between .first weight at calving and laotll1t:' on yield \fd 0.45 

while in sooond and third laetllt:1.on the cOlTol::).tioD with correspo-ndiDl 

weight. at calving were 0.59 end 0.41 l'ospeot1-.el)". 

A study of the cOl'l'E'~ationa between ~owth ~nd production trd 1;.8 of 

the Vilr iOlW geneti.,. groups, in gener.al, l'evegl ed that the correl ationa were 

of ama11 er Illaeni tudo betvre('D birth wei/Jbt rolc1 product jon trd. ts.. There lIa.a 

a SlA"lll incras,se in correlations or 19 weeks body weight with prcduction 

traits. As the growth PXQgrClS$OO, and atdnlal attained the weigh~ at first 

cf~lvingp the oorrelFttiona were positive tlnd had lnl'ger magnitudt's. A 

l,rndll.Hl in'~reo.}H:::, thOllch sruo.ll, ooourx'ed \ltfto the t,h.irtl ealving. Tille 

iuereRao ,')1' tho .rnl,~tJonahip ann be exp11.d.llOO as f'olloWB. 

Tho birth Heil;)1t is an a'tlu:'Gf,WlOn oi" the IilD.tornru. ~ffccts thttn the 

t.l"tdt \)1' 'the indivlduf-\l itcn'tf (Ule1dnf!on, 19(0) 0 The tnrtternal (':creats 

eclipf.~o ·the s:;eDotio compontlnt.G 30 thnt it hoa no correlntioll with milk 

yi.o.ld. f,lu'ine; thf) l)c:l~lod frm!l bil't.h to 19 ueq!te th~) ctUveF.J get ~dapted to 

the envil'OJlllonto r-mcl just atAl'"t getting the lJoneentrste mixture, This 

Marno l~nl· id t thun, nn eff(:)ot I.)f flnvj;rr)D!lenta duxoj.ng which the animals get 

admpted t () t~~€'..rlllJ ~ cme m~1t. ~w,l)t\l effects will 81 so he th el'G I h 01lGV0r II th~ 

e£feot w.l11 1m lJltt(m leoner. l)i(lkinson (lDUO) h~d ohown thnt the mnternpl 

1nfluonceo 1'50 '.)Xl. tUminl~!).ing .f\t~ tho cnlves pZ'Of'l"'c:'S9 toYI!tt'dtl Irlntu:ri t,Y. i'he 

we:l.ght at .first ortlving is ~1(_mpletely An exprnEJn:1oll of thG genotype of t-lle 

Animal. ~,lha OO't'rc-~lat,:t'lri is comp~rttively of h:leher mnrnitude oinoe hoth 

the traits at this age )lra tlhe exprf;snion or the genetie struoture of the 

enimal. 
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SUMMARX' .AN D CON OLUSIONS 

The canetio arohiteoture or produotion trdts of SahiW'tU. 

and 5'ah11481 -. Friesim orosses was studied in order to 8SSGfl$ the 

level Qf Friesian :lnheritanGe opt1m.al for milk produation under 

Indian eQnd:l.tiona of ntFalllgelnfJnt and olimRte. Rol~\t:tonsh1p of these 

trn1 ta with body weight at v.'1r1out' ages no stu::11ed to find out the 

opt imal reI at~1onsh1p betYEJGu milk yield tUld bodY' weight. 

Data \tere colleoted frl]ll aevon 16.l:1 tar,r da1r7 Faru 

situated n11 lUnbala, ])f)hredun, Jabalpur, Ju11~dur, Lucknou, Meerut 

and f·1I11)\I on nine genetic groups @eg .. ;":nhival J l/S, 1/4, 5/B, 1/2, sis 

5/4, 1/0 nnt~ FriG~1inn. 'The data e~ended ovc;r a period of 30 ye~s 

(1t)57-1~GG). !teco:t'da 'lera avnUuble on 1907 oows. 

Aver~eo of. 3O~day laotation yield for first IMtation 

rauged rJ:'O:~l 1.020.'17 ... 21.47 !t(59 :fIt f~o.!l1wa.t to 2396.67 ... 87.69 ke- in 'I""' _ 

frlon5.nn. l~or n(~co).)t1 Inet,~tt:ton l8Gr .• it + 524145 Ita. in f..lnh1",a1 and to -
2G55D90 + 159.05 kg. in I"rioninn" 1lho fonrth lnatati:)n una p~Jak -
loot,ftt:!.on in .911 eanctia CrOUPft except 5/8 rangina froru. 2050.79 + 41889 -
tost 'Una C".l.1l'lloyocl to oomp~ tho milk y.lo1d of' vllrioll!~ 8Gnatic groups .. 

Tho y:1.€I1d of :_~ahi\-ut1 did not dji''fex' fJiGni.fio~lntl'y :L~Olll liS and 1/4 

Prieo:tol\ anim.aln. There WAS no G:1(~nifioant dif:1'eranea bot\·toon mUle: 

yield of' ntt1m81a with 5/S and 1/2, S/S and '6/4 Frieolnn inberitAnoo. 

On the hasiB of this teet ~Iabivnl. 1/8 nn.d 1/4 li'riesian inheritanoe 

formed one group; animals ",ith 5/6 end 1/2 Friesian illheu"itanae another 

group and animals with 5/8 and 3/4 Friesian inbe:r1tanoe o-onatitute<i the 

third group.. ~jmne ga'ollpiDg vas valid tor all the rive laotations studied. 
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t.tittio!U1l m.a.tur1 ty in all theM groups vas observed in to\U"\h 

laGtlttion except in 5/S in wh:1oh fifth lactation had the hl8best yield. 

l,alk Y'l~d 1n"'~eaBed with inoreaae ill I"r:lesiul iMoritienae upt.a 5/4 

F"r1eQiM. There wu a dealine in milk yield between 5/4 and '7/a. 

file optimal }r)."iftsian inher1tanoe tor high milk yiEil.d l'Iea between S/S 

and 1/4. It waD obsened that mUk produot1on in O);lOOabrMS ll.$ not 

only dependant upon Jix·ie.sion inheritanoe but the contribution of tiahl",e.1. 

itilGl'itomo was slso important for high mllk proClUO'bio'n" rhe t:~M1vol 

:lAhel'ltanoe optimal 1'01' milk pl"oouot1on was betw$)Jl 5/S and 1/4. 'lh(X("fJ 

vas nothing to Iltlin by gOing above 5/4 Frioa:1nn and 5/8 schiwal. The 

C(1)'('I:{7~e mi1!<: yield oj: hel! breda when oompared to ue:l,pted lnean of the-

millt: :lio1d Qr the tut) p~nt hrootle ohowed. that hal:t: ~reda h~d eieniri¢sntly 

hignoza nd.lk 'field thm tha.t of mid-rm.rent breed va1uo. There ~JlU3 fA 

i'or t-iillt prQr~uot:lon 'tlh:loh inQ:reRsoo from f1:rr.1t In.att-lt:ion to t,".tird 

le.{JI.~o:l.:r,'or1t ~l110 nf.feot of hateroaio sEJomttKi to have some l'cn1.ntion tdth 

mntur!ty Oil tho on1mal" 

1.'h~ Gfrhimnte oil llel-itnbil J.tY' for firE>t lMt~t,io}l in Sah~""al 

wee 0.51 ..,.. Ott2:Lo ~'hetJe esti'-l~1ta.f3 -ranged fl'OUl ,... 0.05 to O.SS in other .,. 

Len-otic srOUPSIf, Tho o~tinla'f~e oft her:ttablllty was 0.56 ! 0.27 tor o-eoond 

laotation and 0.95 + 0.5'1 for third le.e\nti ,n jn Snh:l:wal. Th.~ pb.eMt,vpil'l 

oor:r€Jlat:lol'1s ill LAh:tWal enim.nla botllGrn first and scoonU, ot(}otlld and third, 

third and fourth, fourth and .fifth laobation yielda were 0,12, 0.54, 0.58, 
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0.86 respeotively., The corresponding genetia oor~.·elations were of the 

ord~,r or unity. Magnitu{: e oi- phenotypl0 oor.r.elAt.ion between first lactation 

milk yield and lire tllUe produotion (Thref:! laot~tions) in SRh1wal_ l/S, 1/4, 

5/8, 1/2; 5/S snd 3/4 atld Fri~81an ~nimru.~ Vf.l8 0.78, 0.77, 0.68, 0.81, 0.75, 

U.58, 0 4 88, nfld 0.10 I·eapeotivel,f.. The genetio oorrelations were not differont 

from un! tjf in all genetio grf.)UpS CIt 

Phenotypio cor.J:'elatiQn ootvlfElI.~·n birr,il weicht and 30J ... day fu.at 

laatr:!tion production \-lns not. aienif1,QHntly ditt~Grent from zero in Sahi~n:tl 

and other genetic groups. Birth weist1't had a negat:lvG oorl"elatiQn betwen 

£1r~ft laotAtion pa.La. ot - 0.49 in t~ahiwsl. The phenotypic e01"':~·~":.lat1on 

between body "eight Ilt first ::ml'Ving tmd .f~.l'$t laotat;f.on lnUk ';Yield in ;.:ahiwal, 

lIB, 1/4, 5/8, 1/2, G/S, 5/4 Md Fr-iesin,n flldlnnlf' W$.~ 0.15, 0.05, 0,,1.3, 0.10. 

in ~;tl.hi\1a1, 1/8, ,t/4, 3/8 Dnd 5/4 genetia gI'oupa were O .. OiJ, 0.50 ~ 0.10 J 0.24 

nnd 0.11 ~espectively. 

The .m.nenitu(.1ea of x~elt\tiv{l) o£fic1.ono.v ",eroG or the order of 

4.47 ! 0.,06 kg .. /kg. bolly ,"eiBht for .',,..hiwal nnc1 {).2~ :t 0.21 kg./per lq':;41 body 

weight for l?riesieno '.PherQ wa$ an :i.no"t'en.oe in :ralntivfl e£fioj.e:ncy of milk 

5/4 genetic gr()up had highest relot,ive er.rioienoy of 5874 :!: 0.15 kg./kB. body 

wei6ht. rrhe hj~:ritllb.ui ty 01- rolAtive otfic,1.r·ney of ;-~fl.liw81 animals WAf! 

0.45 + 0.22 (By traf\ting relative effici\;)ncy an n vQrinbla) .and. O.6! (ett-er -
Sutherlnnd, 19(5). r)henotypia oorl'alr-lti<>o lx,1tue,- n re1ntive .of'.tlini(!tlQy 

And li~e time proc1uotjon \lao high in f.tll genetio Croups. The phonotypio 

and genetio O()l~reltrhion between birth weight. And. relntive eft;1o:i~.'ncy 

were - 0.11, end - 0.55 in f~h1"'ml, - 0.09 and - O.PS in S/8, 
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_ 0.11 and .. 0,,22 in 3/4 Friesian poupP .. 

Gen~alimtd leut sC!~e analysla was run tD study the 

ef'f'eet of various genet!" ruxl non-genetio tl\Gt~s on mUk yio1d and 

body weight, The ooll·t;ribution or eradea, (8.37%), ~'ams (0.81'%), 

peti.ods (1.29fo) and parity (5.20%) 'Wna aignifioMt (p 0.(5) 1'or 

30o-aoy'mllk yield.. The :relative eontribut:lon o:f.~ r.:rades 'Waa 2.15~. 

farLllIJ 2917~. pr;~iodtJ 1.79% and of parity l .. ns% for the weiWlt at oalviOt'. 

It waa obnnne(l thn:t for high milk plllodnotion over ell t.he 

fi w, lao tn.tiona end l·el.ati'Ve eftioierwY' ot milk produotiQn. 5/S to 3/4 

lovol of Fr:tai~ii\n in..~o:t'1ta.noe \-las opt:lrnnl" 
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