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hdia has the lergest cattle pepulation in werld ket tiw
por cepita availability of nilk 43 very low, As early as 1992
- plenners could 000 the decline in per cepits avallability of
milk and Whe stegnenoy of production, Bach five Yeer Plan success-
dvely increased outlay for the purpode and the total dudgeted
outlay on dairy dsvelopaent has & Zaxr been clo®e % Rs 1300
areres. Mmapies of these lerge mpenditures fyoa the %atienal
Eucheguer, She tetal annial ailk productisa in the country durimg
1970 was 208 ladh wenes; the per cppits per day walladiliey of
milk had fallen % 108 g, & drep of 39 ¢ since 1947, nilk produc-
then in India, 15 steadily increasing snd it was 27 millien wne
in 19%, e el reguirensnt of mAlk predustica fer e projected
pepulstion 600 aifllien pesple by the yeer 1990 ia India has besn
estineted o8 64 nillicn %ens of milk por year at Whe rate of 2009
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of milk por peresn por duy. This art sgpply ¢f milk poedestion
can be ainimiced by iaxcxeasing the nmber of high yisldi-g aad
stlicient aorwesinied milaoh ogws.,

ssbdtisug creociicrending pSugrammts &' in pregrees all ever
the hdis fer schieving a2 Wreaktiwe . gh ia mllk preduction. ™
fuseth sumn of poepeny tested sires frem Twrere, amricen aad
Cengda 45 imperted ad larys mmber of aaptic mlls e erailsble
far imcyeesiang e mmber of cressiveds, Cpicos ¢f -mtic breed
fof cressivesding in a perticuisr aree wuld dgpyend wen ssveral
esnsidurastions i.8, all. yisld potertial, ailk constituents, bady
siss, dlissese resistamce, Met sldaptadilivy, lecal cenditisns,
wealldilicy of fosds aad foddur alenguith its cest ead the marcet-
ing tesillities ete,

Taugh it is Gssiredhie » cansider the pex fareance of dairxy
eaimals in e overall conmmmic officienay, yot ecenmmie efficiency
As Inflamoad by lscatisn aad CUime wends a relative grices of
puts sl cutpeta. 6 e Wial ok of 2llk predxction, fesd
@t alane ssaats shont OGN, TR, Gxelere, might be asedhl
e cansidw tesd ceaversisa efficiency-dairy maris- s & majer
fastar mGxniainy e poeiitahility of & slidch cam,. DUDeiry marit
refers % the eamxryy retie of allk cutput % fod fnpw.

Wyte end Netiur (1995 ) estingtind the foeds ad fopdder respw-
et B¢ Mdlian Moviae papulation which cleerly imdiceted thet there
45 & groet B fyr oftisient stilisstbon of sralladie focds and
Sadday by ealy Ypes mileh eaimels vhish cen eamvert fosd in®
ailk sase eanveniently, in afditine ® the gruuin, steck,
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Aines individual feed consumplion of dairy cows &e not
generally naintained as routine, the deiry merit is estinated
indirectly from hody weight and fat-corrected milk, being one
of Whe ariteris of measuring the effigiency of milk produation,
™he dairy ocowe are given their saintensnce ration es per their
body weight while produstion ration 1s based om their level of
milk preduction,

Considering the relstive importance of the crossbred cows,
which are only the future hope of increasing the total milk produc-

tion in the oountsy with a siseasble nuber of high ylelding cow:,
the present study vas undertasken with a viev, to compare the
deiry merit amengst genetic growps of crossixred cows produced

at this Instiwute involving Holswein, Browm Sviss, and Jersey
bulls being sumtic, Sehiwvel and Therparker cows a8 iebuy to find
out the eftects of parity, stage of lectast ion, period and secson
of calving, age at calwing and days on lectation on dairy merit
and o establish relationship of lactatien dairy merit with part-
lectation dairy meris,
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REVIEW OF LITERATURE

Daixy msrit is generelly defined as percente;e of consumed
otal digestidble nutrients energy thet is coanverted into milk
Ty«

Edwerd (1936) measured the efficisncy index of a Gow,as the
ratio of enexgy in milk %0 Whe enexgy in digesuidle nutrients,
aQpressed a8 perosntage, in cows, T™He efficiensy indax ves found
to be between 40 W 42 perocent in Ayrshire, Jersey and Molstain
ones ,

Gaines (1940e) considered milk energy yield per unit live
wight as & measure of dairy devele nent among Cows,

Gxines gy gl (1940) ccnsidered the retic between the total
GBuRt of fet-cexvected ailk (FCN) per lastetion and the live



B

wolight of the cows within 31 deys afiter celving as & gnod measu-
ce of "loctation drive® or the “intsnsity of lactation metaboli-
am®, The ratio FON/W was cbserved to be practically independent
of age and At As stasted that “as repidly as fsasible initiasl
veigh- et each Jsctation should be mede a part of all deiry recor-
ds and roCM/v, should superseds the biologically unsound principle
of age correction®, Melysis of varisnce aplied to the records
classified by fatness of cov at celving showed no significant
diftegonce between groups, ond it was concluded thet ’"W/W was
independent of fatness of cow at calving,

xlisber and Mead (1941) crisicised the use of weight(w)
Anstead of *metadolically effective body sise® which is assumed
to be proportional te W', the value of *B* being spproximetely
0:7. They introduced the term “relative lectation capacity*
which L defined o8, "the energy in milk yislded during a given
time and under standard and quasi optimal conditions expressed
per day and per unit of the 3/4 power of the body weighe.
Further they stated that, “it wuld be preferedle to select cows
scoording % relative lectation capesity”. Mowever, such seleo-
tion will unduly fsvour the smaller asnimals,

Ravis 4% 9),(1943) studied lectstions among Myrshire, Guern-
oy, Holeteins end Jersey cows and recommended that yields for
the £irst eight monthe of lectation, expressed as milh-energy
yield in serms of pourds ef four percent fat-corrected milk per
day, was mere clossly related % dody weight tsken within 31
deys aftar calving than W live weight &t any leter staye of the
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sene Jsntation, Ratic ef FOCM and weight soonr after calving
was 8 1itkle affected by age, that ;@ correction wes unnecew
ssary. They suggested that this ratio might be used as a cri-
cerion for judging the duiry merit of the cows,

Brody (1943) Gefined daicy meric as the biological 2£fficlien=
cy of milk production as messured by the percentage o total
digessidle nutrients{ToV) energy which was convertsd into fat
corrected milk energy. This can be expreasel as,

Pu.ry marig »

assuning that 1 1b *Cx hed an enexrgy eiuivalent of 34C calories,
and 1 1b of TEN had ak enezrgy ejvivalent of 1814 calories., Re
stated thet, "D -iry merit of an snimal 45 numerically equal
the grose snergetic sfficiency of lactetion progess. The yper
imising value 0f shis deiry merit rabio 4s 90 percent, not over-
half of the conmmed TON energy cen be converted inte milk energyy.
Superior dairy snimals cenvert ebout ene-third, of the cenmmed
TIN enetrgy into milk ensryy, Gond dairy enimals convert about
ohe~-fourth,. A 29 percent dairy wmeris level pays, spprouimately,
for the dairy man's wvark, feed and othar axpenses atl the current
rets, Really profissble milk production involres higher dalry
merdse, |

Ne further observed that it was difficult teo actually weasmge
TEN consmption and thmrefore, sug.ested W caloulate dairy merit
indirastly by the following fermila,

CR0. AT W
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Mason 9% ). (19357) measured the overall etfficiency of food
conversion :zs the ration of %wtal fat-corre=ted milk te food
units consumed, This was egquivaleat % Jdairy merit or Gross
Energetic zfficiency, ss defined by mrody. They reported that
under a given system of fesding, selection for yileld wuld autos
mstically lead to an increase in gross efficiency in that system,

sStone ot 3l,(1960) analysed the data from 12 foraye experi-
ments involving 179 Holstein-Priesisn cows, to study the varie
tion smong the cows in their foreje asppotite and efficiency of
fead utilization., The difference mong cows in their efficiengy
was highly significant, Oorrelstion between efficisncy with rcm
and the TON consuption was «=0,71 and <0, 20 respectively.

Bxb and /shworth (1961) suggested to consider sizs vhen eve-
luating Zairy merit. Their results showed that breed comparisons
oR the basis of dairy merit vere not of much impertance, since
individual variation in sise of cows with breed wes lager than
the difference in reed average. The effect of incresse in sise
on milk yield was sufficient.y high, which night sven result in
dscreassing dailry meris,

Johansson (1964) sug ested that it maight bde profitable to
focus sttantion on relation of Lody size to the energetic effis
ciengy of miloh cows es milk producers.

singh end Desal (1964) defined the relative efficiency of
allk production (R2MP) as yield of mili per unit body weight,
Produstion data for the peried 1948~61 oft 270 Molstein x Sahiwal
cowd of Southern Pleteau region and 308 foletein x Sahiwal and
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163 sshivel of Morshern regiocn of India were analysed to test
whether RENP could be used a8 a critsriom for sslection of cows
for impyoving daixy merit. They reported that though heavier
aninels prodused more milk, production per w1l of body weight
fevoured smalley animals. 3selection an the basis of REWp was
sdvarrtagencus as 4% included selecticn for gensral adaptabilivy,
inherent capasity for milk preduction and eificiancy of feed
wtilisation, Prom economic point of visw, it gpreared that eolee
ction of dairy cows on ¥he besis of RENP was moxre degicrakle Ang=
taed of sslegting them on the beais of absolute milk yleld,

Coomse (1963) in his study on relation between rody weight
and lactation yield in Hungarian spotted cows oonc.uded that effie.
cliency of food conversion was not appe cladbly atffected by body
Wb ights

Bereskin snd Touchberry (1968) propoesd ficst lactation yisld
a3 & function of body weight as a measure of performence. They
reparted lactativ: yislds of allk, milk fat and FCH varied gpro=
xinetely as wO*® (uhe 0.6 power of body weight at calving).

Frounen (1967) felt that selection for milk production al.ne
would asutonetically sslect for increesed feed efficiency. Thle
indirect selection wes expected o be Detwesn 70 and 99 percent
as effiective a8 wuld be direct selection tor efticienay if Uw
selection intensity 4s egual fer the Swe wraive,

Mooven g% a).(1968) collested milk production, feed consumpe
tion and hedy weight date on 681 lactations of 318 Helstein cove



ofhres

They defined gross ensrgetic efficiency as the ratio of kilogram
of PCN yield per tharm of estimated met energy conmmed. Pody

weight chenges from calving % end of lactation had a signifi.
cant effect on efficlency of both least sjueres snalysis of varie
snce of first and overasll parity besis. It appeared that changes
in efficiency relative to asge were smaller than for production,

rescrson and MeDewell (1968) wvhile reviswing the work on cro.-e=
bresding of dairy cattle in temperate sones obesrved a strong
svidence of positive lmterosis for feed convergion efficiency,

Pickinson gt 3l. (1969) observed higher positive correlations
of efficiency and differ-nt measures of production and incowne
were due partially o the pactegwhole-rel stionship bestween level
of production and eftigiency of feed utilisation,

Dickerson (1970) concluded that sclection should cerSainly
not be for larger body sise, but should be directad for higher
yield relative to body sise. fe was of the visw that thare is
@ great scope fer Ww further improvemant in performance critoe
rion of avealusting efficliency of milk preduction in comparing
bresds,

Modgson (1970) compered the relative ef7iciency of “Holetein=
Priesien snd Jersey breed ia relation %o milk yield, e conclus
ded thet in erder © increase milk prodicti-n efficiency, seleo-
Sion should not be for lesrger dody sise Mut for higher yeild of
allk censtituents relstive to bedy aise,

Miller g% 2l. (1970) while studying the featers affecting feed
effiniency of Holstein cows concluded that selegtion for milk
yAsld wuld resuls in igproved efficiency of feed cenversion,
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Mare repid increes® in efficlency could be achieved by penalie
sing eows which were above average in body weight, ‘'arger cows
alght, havever, pessess economic adventges vhich compensete

for Owir biclegiaal efficiency.

Miller g% gl- (1971) studied the sssociation emong various
measires of economic efficiency-ailk output per wnit feed inpul,
income over feed cost, feed CoSt per 100 1b milk produced, milk
yield par unit body weighte in first lestetion Holstein cows,

The correlation among different measures were high indicsting
that various methods of utilising feed conmuption data gave
alnost sinilar results while comparing different cows,

Tayler (1971) suggested indirect assessment of cptimal perw
fognanoe should be based on intarireed relationship among cheres
ateristics of economic importance. Me discussed several inter=
brecd relstionships and those involving mean mature body sise were
considered uith refermnce w making bhreed cosperisons fog produs
ctive efficiency,

Linsell (1972) reported thet milk yield and milx energy oute
pUt were both related 0 metadvlic body sise. e supported
body waight (w % 7%) gor gecting estinate of metadolic kody sise,

falaes (1973) chsexved that milk yield, maintenance and
voluntery intake, all veried with metsbolic sise, w 7% e
SNgOested that there was ne nutritional advantage in the use of
lerge catile for milk preduction. AMalysis of mean weigit per
breed and mean yield Guring early lactation, among cows within
oash hrwed yislded sm apenent of 0,733 0,17 showing theredy that
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peak milk yield was fairly related with Wed o P15,
Soaprasend,

Poak milk yield(hg)e 0,20% ° 132027 .| as),

- 0,286 w719

within cows, the increase in milk yield from 1°° vo 53 lectem

tion was also clossly associated with the incresse in W .15.

Taylor (1973) suggested thet 303-day milk yield per unit
Mlcbodynmmldh used both within end between breeds
without unduly favouring either learge or smsll oows or kxeeds,
produsing exactly the sane results, as that of selecting for
gross feed efficiengy(brody,1945), In adbsenge of feed intake
records, the metadvlic efficisncy for milk production and maine
tenanas of body weight could be presumed «jual in different
goRypes,

M concliuded that, within breed veriation in very well mane-
ged herds whare high levels of feeding vere employed, selection
for milk yield wmuld definitely tand %o favour lacger animals,
although not the very largest, whereas, sslection for yield per
Wit bedy weight would favour slightly ame.l sised snimels, ™
Case Where the isvel of feeding was lower and net aimed at highest
possikle yields, sslection for milk yileld wpuld favour intermediate
o large snimaley vhearsas selection fior yield per wnit body weight
wuld definitely tend to feveur smaller enimsle,
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Walito g% 4l (1974a) studied eix indices napely (1) yross
energetic effisiengy (0OmR), (A1) Milk yield per unis body weight
(M), (818) PO/, (4v) PCR per wither height, (¥) PCNH per heart
girth, (vi) rCu pexr k, where, Ke 2(6w=-FPCi). They found What all
production=tody sise indices were highly correlated wiwh gross
energetic efficieney.

Raina 9% 3], (1973) Ain their study on effect of nutrient
cofversion into milk preduction conuluded that P, Brown T S
sahival arossdreds producing acre milk as coapared to Sahiwal on
en average constitutsd larg® business with larger profits then
snoll oninale of the same dalry meri or with the larger muaber
of enimals producing less quantily of ailk, The smount of increase
in profig dspended on Gairy asrit and cepecity of cow to utilise
extre nutrimmta,

Cere and Mue (1976) carried out an invescigation on the feed
eftiszienay Suping the £irst 00 days of lectation of 102 cows in
three hards avereging 1943, 1926 and 12¢) kg milk Guring this
period end with total :versge lactetion milk yield of 4216, 3602
and 272 kg, Live weijh€ had a sipnificant efiect on fecd convers
8icn efficiency for milk preduction, with hoevy cows producing
mor9 milk and conver Sing their food more efficiently than lighter
cOVD,

Dickerson (1978 ) reported that body sise was :xtremely impore
tant ap the meintonance ontryy ‘overhesd' cost for variable rates
of reprodustion and production in sdult female, Increasing ocutpul

} por unis of maintenance ovarhsad cost was a majer avenue for
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Sapreoving animal eificiency,

ritshph (1978 ) concluded that no genaralisation about
the mest efficient sise of an snimel was tenadle but production
efficiency, vhether empressed in diological er economic terms,
should be evaluated for the intagrated systen, not just as indie
vidusl, When system inputs amd output were proporticnal to
sise and ware not constrainad in difierent vays for differamt
sise genotypes, no relasion between breeding female size and
productive efficiency would be axpected,

Chowdhary and Bharat (1979) messured the milk production
efficienay using 244 normal lactation yields of Mehasana and
surti duffaleoes, in serms of nilk yield per kilogram of metas
bolic body weight per day, The milk production efficiency was
wessured (Gaines g% 3l.,1940) es given below,

(1) sion efficiency/kg metsbolic body weighty/
lactat de

NEXMLe Lactation yield/tody weight®*

(44) Milkeproduotion efficisncy/kg metsdolic body weiyht/day
(PRKMD),

WPEXMDe IPEIML/Lactetion length,

They reported that groups acoording to body weicht did
ROt constitute a significent effect, The lsest sguares means
shewed & declining trend of sfficienciss a8 body weight inareased

™

Bowards (1936) studied records of 2400 cows for the groass
phyrsiological efficiency of milk produatic-a of differeny breeds,
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Ne foumd 1istle difference in gress efficiency of milk production
among best representatives of various breeds,

Molts g% 3l (1961)compared the performence of Jersey,
Guarnesy and Holsteins in tecms of PCN/1000 1b of cow, relative
lactetion capesily, and gross effigienay. Thay found slower gaine
ing Jerseys produced significantly better thean the faster gaining
oRes as judged by any of the sbove measures. In contrast, the
fash geining Molsteins produned the best (PL 0,03) for FCM end
mature equivalent FCH, Their results ware:
had b Sl Rad Lol L d Lo Lol Lt Lo bl Ao Lo lod Lo A Dod Lad bod Lod Al Ll Ll L Dl Al L L Al L )
Paremetars Guarnsey Jereey Holstein

bt o tad o Lod Loy hone R Dod Aofllod Dagl bod Dol Do Ragd Ao Sl Lo bl Tg Dot Lo Lol Bl Lod Rod Dd L2 L g Lol

Recor ds/cows S/ ?3/%0 138/66
PC/0ow{g ) «“13 8% 5624
weight during lactetion(hg) 431 4G3 %88
PONV4E84,5 kg body wk,(hg) S 44 47
Relative lactation cepacity

(hg) (454.5 g base) l «“4T 4362 4719
(xleiber & Moad 1943)

Gross efficieney % 30,48 9. 29,48

‘o.‘»'\ 08,198 )

g g g BNgEtg Ry ERgitg D g W o Mg @b g WeERg MRg B el R BB el el (B e@ g WP g Wy ing B g

Singh and Desal (1964) weperted the values of reletive
officiengy of nllk production, which ranged from 4.2 kg in /8
Molstein x Sahival % 5.8 g An §/8 Nolsvein x Sahival, while in
Sahival 40 was 4.4 Wy,
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singh and singh (1967) chearved that the relstive effi-
clienay of milk production in Holstein-Red 8indhi cows during
£izrst lectation was 35,8 hye

mchowell and ncDaniel (1966 )compared twoemand threesbreed
Crosses among Ayrshire, Brown Buwigs, and Holsteins to contem-
porsry purebweds for first lsctation inocome per cow over feed
cost under 11 milk price-feed cost combinations, The Ayrshires,
Prown Swiss snd their cross were significently lover then two=
breed crosses of 1/2 Volstain and three breed crosses for ine
come over feed costs, The 1/1 Holstain, two=bhreed cresses,
ware 12 % 14 percent asbove the parental moen for returns ower
foed cost dut Ayrshire x Swise showed no advanteye,

Dickinson a% a).(1969)estimated feed efficiency as
( —EReEEr A PALR—) x 100 to be 60,3, 54,3 end 61,0 percent
for Ayrshire, Prown Swiss and Jolstein cows respectively,

Modgson (1970) compered the relativeefficiency of Molstein-
Prissian and Jersey breed in relaticn W milk yisld, His results
werss

g0 g g g T g On U g Ty e By B g W g W g ey B B W e I g g g W g Wy SR

Paxameter Holetein Jer sey Holebein
riesian riesian over
Jersey(%)
b ad Bl Do Rl ol Aol Al Ll DL Dol Ll DT L L L P L SR R Tl T SRl A Sl Ll LT L
Nilk yield (hy) 3,807 3,7} 3 )
Milk fet (kg) axn 197 10
Nilk energy(M.Csl) 3,889 3,109 32
“gr. M.Cal of (% ) § 0,32 =3,0

N‘o'o-o.o-oﬂwm-o-o"mNM.-wo-oowo-o-o-.-' W By Bom oo™
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He obesrved that with the sise and productivicy of e
two breeds, thwre was little or no edvantage of one breed ov:r
the other in production of ocutput per umit of in; ul,

wagon (1971) cbssxved that feed conversion sfficienagy of
own Bwiss crosshined was naximum under roughsje feeding system
being 23,184 1,03 parcent wad 17,333 0,9 percent in sehiwal
Ateelf, Crosshred cows showed nearly &% higher feed conversion
efficiency than the Sahiwals,

Xhanne end Bhat (1971) estimated the relative efficiency
0of milk produsiion as $¢.9, ¢.5, nd 4.4 kg in Bshival cows loce
ted at Luckww, mbala, ad Meerut Militery Parms regpectively,

Mickmen and Bowden (1971) found the feed efficisncy estie
mated a8 TIN pEr kg PCN S0 be 0,574 0,11 for Holsteins and 0,613
Cs11 for Ayrshires,

Horm (1973) odesrved that Hungarisn Pied x Dunish Jersey
crosses wace 62 Ww 73 peresnt higher in firet three lectetions
thes Hungarisn Allvcu yield per kg of live weight,

Mmursy (1974) obsorved the dairy merit, the order being V/2
Friesian, 1/2 Red Dane, 1/2 Jersey, 3/8 Ffrissisn, and }/8B Frie-
sian. Among purehreds, Jersey was better than ted Dane,

Raito 9% 4], (1974d) dound Whe gross emergetic efficiengy
index % be 38,9 in Holsein kxeed,

Rae g% 2)- (1976) conducted a study camprising each of seven
Srewn Suisa=Sahiwel cressiveds and Bghivel cows during Y0 days
lactation length indiceted Shet ot an averege, crossbreds produ-
eed 9,68 kg of milk consuning 10,38 kg of dry sesteer, 6,27 kg
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™ and 1,38 kg protsin per day es egainst 7,4 k3 of allk,

8.2 kg ary metier, 5,07 kg TO? and 0,98 kg protein in Schiwal
oows, Cross and net enargetic efficiency in crossbred and “ahie
wal was 29,14, 36,23 and 51,2, 51,13 percent respectively,

sharme gt 3). (1978) reported the results from an axperiment
while studying the efficiency of feed contvarsion for milk produce
tion in Thupacke, fahiwel, Prown Swiss-sahiwal crossixeds and
mircsh buffaloes,

L 2l et Lt Rt 2t et 2k bt 2t 2ad 2uil St 2and Read Tod T Bl L LU T 4 L U PR NP1 _FT PL FL T T Y N

Thearparkay Murrah sS<shiwal Brown Swiss
Sehival

~.-. g .‘-. -.-.D.-. WD g g ging Wl g B EemgBemg® g e ggmate

sody weight(kg) 308 483 313 340
OY/day (g ) $.01 9,09 9.02 13.%
Milk yleld/day(lWg; )/ 6,04 $.97 12,29 17,3
300 kg Bo'oo.

Gross snergetiec 27. 94 23, % 20,80 26,62
effigiengy

bt Al i Lo Lol bl Ll ol Aad Lod Ao Ao Mgl Lo had Al Do Al Ll DT Ll Dol Lo R Dod Lod Dd Lol Lol Sl Dl Ll g

When daipy nerit was concerned, crossired cows snd Tharp =
ker hed more then 1/4th conversion efficiengy of TDV enecgy cone
vertsd into milk energy. But in terms of total swunt of milk
produced, crossikiyeds were more profitable as compared to 2eda,
since the musber of high yislders required to produce desired
eawunt of milk per day vas Jess a8 compered to lovw ylelders,



o= L

Rao (1977) reportsd Shat Brown Swiss crosses axhibited
the highest value in verious measures of efficiency of milk
produation followed by Jereey and Priesisn crosses st comparedble
levels of emptic inheritancs, In Priesian growp, the perfornance
in terms of produntion and efficlency of milk production of V/2.,
$/8 and 3/4 Priesian crosses was significently higher than that
of 1/8, 1/4 and 3/8 Friesisn crosases; while 7/8 Priesien cros:es
ond purebreds Priesians cccupied an intermediats position, In
the Jersey group, the parformece of halfbred Jersey was better
thaa that of pursebred Jarssys, while in Brown 2wiss growp, the
performance of P, crosshred vas fellow:d by that of 3/4 and 7,
crosses end the pure Brown swiss, The difference batwoen L2 2N
Brown Swiss crosses tanded to become narrower as the lactation
edvanced,

Re® &% 3). (1978 ) carried cut study over 30U days o evaluate
and conpere milk production effiaiengy in Keren Swiss end sahiwval
cows and raxrsh buffaloes, Milk producticn efficienay was lower
in buffaloes than either in ~ahival or the Karan Swis: cows,
There was mo significent difference between the two aattle brecds.

Their results were:

Lo B Bl LT R Lo Lo L T L DL L T L L L Ll L Rt Sl B S L Rl Dl Ll Al L d L Ll Al L L g

P arame ey Sahiwel [ 4] Murcah

e S butisloes
bt B ad D Dl L L Dol Dl Dl Rt Dd LTl D Ll Sl Al b Dd Dol ol b bl Dol Dol bl Lol R Lol g Lo
Body weight(kg) ®12? 3863 19 ®ss 16
4 poroent PCM(ky/day) 7854 0,88 9,733 1,03 7,903 0,98
TON Anteke(R.Cad/day) 19,793 1.19 25,104 0,08 30,192 0,51
Gross effisionay $BWe234 027 29,344 0,92 19,894 0,86

Wy g By W0y W WPy B e e g B B g iy Py PR B Iy B gy Wy B I I My B g, W Wy BBy
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Reren Swiss cows preved O be mozre econcalic and efficient
in conversion of $eed nutrients inew milk than sither Sahixal
cows or Nurreh buffaloes,

Azors 9%, 4). (1979) detexnimed ngrese a4 W% nifigiency of
total nutrient intake in relation W milk yield (n eix Xeran
- Swiss cows 30lected st rundsm, the day they calved being in
fizet to *hird lactation, Thess cows during eperimsntal period
wvere wnder high plane of nutrigion, Their cbsarvations vere as

undar s

B P B g g B B W B I WG W W g I e B W i, T B g S0 g img W
aeridute s obsarvation

e T I g E R g gty Ty N W B BB BB By F B T TP TR Ty W S m g
Avarage body weight(kg) 313.,7
avers;e lectation(days) 300

Averazo lestation yield(hy) 3901.9
waresge milk yield/day(ky) 13,00
hverage fat percentage LY

Average 7CM lactation yileld(lg) 413%,11
Average TOW/day Ng) 13,78
Jverage enargetic gross sffigiency(X) 3. M
Averaye enmgetic met efficiency(%) 49,40

Lo R Bl L LT T d L T L L ML P T L L L P T L L T S d UL P 2L T LT g

Choudhary wWd Bharat (1979) measured the milk production
efticionay using 244 normsl lestetion yislds eof Mehasans and
Surti buffeloes, They Feperted Shat Nshasana although & hesvier
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breed wes more officient milk producer tham sursi,

singh (1979) Andicated highly significant influence of breed
on the fArst lactation dairy merit; using the least sjuares ane-
lysis of veriance method, The Duncan’s multiple renge test indie
cated signiticent differences in Red sindhi V/8 ©ahiwal, Pe Py
and 3/4 Brown Swiss cross) sshival V/2 Thaperker, P¢ 3/4 Brom
Swiss crose and Wolsvein ~Mharpeckar; Tharpackar V/38 40 3/4 and
P, Browm w468 cross; and P, Brown Swiss cross V/8 P, and /4
Brownl 5. 189 crossived groups. The highest positive doviation
from mesn wes cbserved in ¥, Browm Swiss cross .nd Holstein-Tharpar-
ker crossdred (G,23 and 0,33 ) while 4t was highest nagative in
Red sindhi inheritance,

Deniel 9% g). (1380) estimated the efficiency of nutrieat
convergich to milk production during early lactation in three half
bred crossss, nenely Brown swiss=Harianas, Holstein-Harians end
Jearsey~Hariang, The value for adjusted metebolisable snergetic
efficiancy ranged fyom 48,9 to 67,7 perosnt, but there vas ne
signiticant diiference betwesn Ixr esda;

Béwards (1934) reported significent effect of stege of lachas
tion en e gross effisiensy and found & steady decline in effi=

ciency with the wivencemens of lectation i.e.from 39,75 (in 1°°
month) to 29,28 pexesns(in 11 wawm.

siller and fooven (1999) while studying 1,004 lectations for
charscterising veristions in Wiolesandepart=lactetion moess s of

food effisionay, repectsd swady decline in efficiency threughoul
e laotasion,
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Miller g8 a). (1970)chserved that changes in weighS during
lectaticn were negatively releted to sfficiency., rart-whole

correlstions indicated What part-lactation feed efficiency should
be msasured around the middle of the lactation,

Heoven 4% als (1972) collected dats on milk production, feed
consumption end fesd eificiency on 423 first lactation cows to
decermine if & partelactation measure of feed efficienay would
effectively predict total lactation efficiengy. The dats were
summarised by ten 30 days periods (1 wo 30, 31 %0 60,cc0ses a”n
to 300) and a 300-day lactation on twtal basis, Correlations
between IO pearv~lactation mpesures end the totel ranged from
0,84 %0 0,87 with the highest cosuring in pericd ¢ end S,

Reo 0% al.(197:) obssrved significant difZerences in milk
production efficiency between different stajes of lactation effi.
ciency tended to Aincreesse during the first 3 months of lactatinn
in Keran Swiss and Sahival cows and during Ist Yo months in
buffaloes, Keran Swi s cows showed laryer mlliproduction offie
ciency than Zehiwal Suring eerly sta;es of laatation) however,
in lectation the two breeds showed & siadlar effigiency. The
Anseresction between lactation stsge and genetic group was highly
significant,

Deniel g% ). (1960) reperwed that wvith advencement of lacte-
sion metskolismsble energetic efficiengy decreased signiticenly
in Brown Sviss=Meriana, Molstein-Herisna snd JerassyeMarisna aross-
.’,.3!.u the epinion that, this might be 4ue % the cowe
 being 1ess efficient in uwtilising distery mutrients for milk prod-
otion with decline in their milk yields,



S8ingh and 8ingh (1967 ohsarved that relativsefficisncy of
ailk production in MolsteineRed Sindhi cows increassd wpto £ifth
lactation,

Hooven gt g1, (19668 ) in their study of feed conversion effi-
ciency amang the Molstein cows reported that judging from gross
parity means, efficiency incressed from first lactation to matus=
rity, But 0 & mmaller extent than lectation yield,

Miller and Hooven (196¢9)reperted that parisy in 1,004 lastations
of Molsteins hed lerge effects on efficiency of production.

Miller g% 4. (1970) while studying factors sffecting feed
efficiency of Holstein cows observed that aje effects were signie
ticant, o.!ucwcy increased consistently from first to foucrth
lasctation,

Reo (1977) in his study on efficiency of milk production in
crossired cattle ochserved thet remults on overall production and
efficiency of milk production Desed on first three lactations in
different genetic growps tanded to confirm the findings based on
£iret lactation, The inwerrelationship of first lactation traits
with lifetime traits revealed that first lactetion efficiency wes
highly relastsed to lifetine efficlensy,

chowdhary and Bherat (1979) measured the production effisien-
cies in nshasens and Surel buffalees, and found nom=signifioant
effect due % pariity, which supgestad thet animals gpproashed,
physiclegicel maturity by second calving,



Hoaven af g, (1968) found no yeers effect on Cirst pariny
efficioncy, Dut vas significent on overall lectation basis,

miller and fwwoven (1969) studied varistions in part-and the
vhole=lsatation feed efficisncy of Holstain cows, aobserving thet

influenes of season and years was relatively miner. Also, ssason-
al effects ware confounded with those 4ue to weight change,

Miller 8% 31, (1970) observed statistically significant affe-
cts Of season on feed efficiency in Holseein cows, with Jaruary-
Meroh calving, resulting in highest efficiengy, ‘owever, seasona.
differences weore due primarily to fleshing changes, They found
that wvhen adjustzent for weight changes vas made, seasonal diffe-
sences were not significent,

Chow@iary and Bharast (1979) reported significent effects of
yosr of calving on milk production efficiency in terms of milk
yield per kilogran of metabolio body weight per lectation and
slso ailk yield per kilogrem of metsholic body weight per day,
in mehasana and Surti buffaloes, However, ssason of calving affe-
ceed the milk production/kilegram of body weight/lagtation only.

singh (1979) found nonesignificant effect of season of cal-
vlnoondnty-tuhmnnworwou\duuum
seby end exotic-Zebu cattle, The period effect was found to be
significant. The bresd wise snalysis of verisnce indicated highly
significans influsnee of peried om dairy merit in ned sindhdi,
rehival, Tharparker, P, Brown Suiss corss; and non=gignificent
hlalmﬂnmn and 3/4 Byown Buiss crosshred cows,
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Peniel (1560) reported thet fet corrected milk production
differed betwoen periods, T™he results for dairy merit in the
thres genetic growps in different periods were as undori-

bad el Dad Aol Lod g Lo Rl Ry Lo LU T T TRl Rl L P PR P P PP PN L PR L e R

e ommRt mmro oo
bk el Sl Dl Dol Lol Lo Dl Dl i Lo Lol Bod D2 L T T PV PN S PP T T2 P L L L L
ricree 30,33 2,23 31,08 0.9 30,72 1.81

£ ecoRd 26,12 2.02 23,02 2,33 23,33 2,08
Third 8,23 1,02 23,88 2,67 23,13 3.3

-.‘.......‘. ..-...-.-.-. -.-...-. -.-'-. Weihg vy, gy Wemeg® gy e gmatn,

™hey found nonesignificant difference between periodas, for
metsbolisshle sneryetic sfficiency,

EXRRCT. QL GE O _DAIRY MERTTY

Gaines (1940) indiceted that milk enexgy yield per wnit live
weight in Foletein cows was independent of age (re «07¢ 0,09).

He concluded that age correction is indirect way of allowing for
live weighs,

Hesson (1941) reported that economy of milk production, as
determined by the relation betwesn yisld snd feed consumption, ves
greatly increased by reducing age at firet calving,

Miller end Mooilliard (1999) used Michigan DHIA-TBM records
ter 4,077 Holaweins, 1,001 Guacrnseys, and 301 Jersey %o £4% cone=
sanys on produation in the first lactation, Their results indice-
ted that delay in calving eof heifers is econoaically dissdvante~
geous end that hesvier heifers heve 1ittle or no sdvantasge over
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lighter heifers of similar age. Immtrasherd partial regression
wes adsut 73 1b of milk per month of age,

swone gt g).(1960)4n their study of forage intake and effi-
clenay of feed utilisetion in Molstein cows found the correlstion
retween age and stfficiency as 0,12,

Bereskin and Touachberry (i966) reported that age at freshan-
ing whan included with deys carried calf as the only additional
covariste, was significently associated with £irst lectetion ylelds
of milk fat and fatecorrectsd milks in their studyof relationship
of body weight and age with firss lactation yisld in folsteins,
Cusrnsays and tOwae intermediats crossbred groups.

miller et a).(197C) reporeed significant effect of age on
feed efficiency among NHolstein cows,

Bhedula and Desai (1972) measured the efficiency of produce
tionh in )urrsh buffaloss, They found that with the increass in
aye at £Arst calving the milk production efficiency either for
milk production efficiency per ky body weight over the wheole lace
tetion (MPEXL) or milk production efficiengy per kg body weight
per day remainet steady upto sbout 42 months of age and then there-
aftar, Shese dsclined consistantly.

(X2 1 X1}



RATERIAL A'D METMODS



MATERIALS AND )R THODS

Recceds of cressbred cattle svailable at Wational Dairy
Ressarch Institute,Karnal wers considered for Shis study,

Jogation nd qligasey

T™he Rational Dairy Ressarch IMmetitute ferm at Xarnal is
situated on the Grand Trunk Road, 1213 kg morthwess to Nelhd at
letnitude of 20,77 s 77%, whereas the altisude is 250 mes
ahove sees level, The minimun adient tempersture fealls to near
Sressing peint in winter and menimm goes wpto 43°C in swmer,

™he amnual rainfall is spprexninstely T cms. This foarm has 400
heateres of irrigeted land fer intensive fodder preduciion round

e year,

220

necsyds of 119 £irst generation croeshred (39 Nolstein «
Thasparher, 12 'olstein-Sshivel,34 Srewn Swise-sahiwal, 20 Jersey-
Taaparher and M4 Nrowm SwisssTharpearker) cows that cempletsed their
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four lectations during he period 1971 to 1979, constituted the
material for this swudy., The dsta on nilk production, body weight
and fat percentage for each month of sach of the £irst fouwr leo-
tations alongwith their age st calving (months) and doys in lacta-
tion were recorded. Cows having less then 100 days lactation
yisld were conaidered as abnormal and were not included in this
study.

T™he years ware clessified inww three periods. This pariod
was taken a8 period of Galwing, T™he periods were classified as:

~Baxied ~TRAKR,
1971-1973
197¢~197¢
3 1977197

The year was divided into four seasons which comprised of
aonths as detailed below,

~28ANN.  JEnShe..

| July=3ep tenber

| Ontober-Dpecenber
3 January-Maraoh

& aprileJune

™e clessification ¢f ssasons was based on climestologicel
Gata. THe S0aENR was tehen ss season of calving, as in Whe case
of period. TU vas aseunnd that yesr @ yesr difference due %
diffecens cenditions of climatse, fodder and fend avallabiliny,
ené manageriel skill available vas smell,



T™he calves were weaned &t birth, The calves were fed colo=
strum for first five days, The snimals were maintained wnder
loose housing system. All the snimals were provided with gd Lihie
. oreen fodder and during mmnscon when the dry matter content
in green fodder went down, it wes supplemanted with silage and/
oFr concentrates W meed the nutritive reguirements of the animals,
Af at all necessary. The lacteting aniaals were given a total of
one kilogram concentrate nixture in : dey @8 let down ration ab
the time of milking, Additionsl concentrate mixture was given to
high yielding (sbove 9 kq/dey) cows 9 one kilogram for their addie
tional three kilogram wilk yield, :74.:als were milked thrice a
Gay-morning (5,0C te 7,00 hra), noon (12,00 %o 14,00 hra) and
evening (19,C0 to 21,00 hrs), Soms aninals were machine milked
while other-s were hend milked, Milk of each animal was recorded
at each miliing,

ANALYTICAL METHODS

e dairy mecrit of each cow was calculated as suggested by
Srody (1943) where value in 1bs were comverted to kg by multiplying
the faatr.2048,

datry metaiwie JHATEAE, x 100

whete,
i-ﬂuwuﬁozv‘b&%‘.’ogvn-n;

that ene kg FCN hed an energy equivelent eof 750 acalories,
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TON= Total digestible mutrients consumed per day, assuming
that one ky TDV had en energy ejuivelent to 3999
caler ies,

Pat= corrected aillk yisld wes estinmasted according to the
formala(rerking,1937),
FCMe N (0,44 0,18 P)
wheze,
Ne Milk yield,
= Fat percentage

Dulily fat-correated mllk yield was calculated,

The toul digestible mitrients gons:umed by the cow was esti-
mated, a8 suggested by Brody(itds),

TOMe 0,308 roM + 0,083 w73, 2,1 A,
where,

PCMe Fat-corrected milk yield per day at 4 percent,

W73, noty weight raissd to 0.73 pever L,e. metsbolic body

weight,
AW = Dally gein or loss in body weight,

(Sody vaight in  _  Dody weight in

mqomu dmuouﬁ.

Assumption «The TIN wes used fer body meintengnce, gain in weight
and preducing milk,

I Shis Sommla if body saintengnce and change in body weight
are held conastant, then 0,308 hg TON is used for preducing ene
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g FCMs whve ailk yisld and dody maintsnence are held constang,
than 2.1 kg TON 43 used for ene kg gain in live weight. Similarly
whon milk yield and gain in weight are held constent, then TDN
cost of maintanace is 0,083 x (no'").

T™he dairy merit of lectation yield and thet of ten stages
of lactation- £4rst month, sscond month and 80 ON cceeer, Of each
aninel, for four lactations were calculated,

Asasdasiaal analxysiss

LG8t mjuares snalysis of fitting constants (Harvey,1966)
was used to overcome the nons=orthogonality of data and to study
the effects of stage ef lactation, genetic growp, period of cal~-
ving, ssason of calving, order of lactation, age at calving snd
lagtation length on dairy mesrit. It ves assumed that thess traits
were normally distributed in this population, hence the angular tre
Reformation was not done for dairy merit.

statistical Models

Por leest squares snalysis of lactation dairy merit folliowing
sndel was useds

Vyguim ® M0C40P g8 0000, (X a” Ry )* By g %y)
<+ .“mo
W@
¥y u1a® SPOUTVaLion on a' individ.al wider A" order of
lagtetion, l‘ season of calving, 3‘ pexriod of
calving end M genetic growp.
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Jas Overall population mean,

G oPimed ettect of 1™ generic growp.
(4= 1,000e3)

P =rimed effecs of 3 period of calving.
(,. 1s0c00d)e

8® Pixed eftect of k*® seascn of calving.
(k= Lo0004).

0y® Pixed offe:t of 1 order of lactstion,
(1@ 1,000ed)e

O nia™ Fondom arror associated with each observation distrl-
buted normally and independently with mean mero and
verianoe 0%, All the interactions in the wodel were
assumed 0 k» sere,

xum- the gentinecus dependent vegiste fat the carresponding
Y“m observation,

b‘a bzn paftial regressiocn coe-effieient of dependent verigble

(Y) lactation dairy meris on indesndent veriable(Xx)
4.0, lactation length and age at calving.

The fellowing model was used for least mueres snalysis of
daicy meris of lactation stage,

Yy suim” )nd;‘ﬂ.’muop‘n.oh‘(xu - R 1722 (%4 sgan” %)

*04 x1an,
whexe,
- m-un - ™ individuel u‘. A yenetic

Ya i
Qrowp, L stage of lactation, k ‘:uuol jactes
sion, 1 period of calving, and m ' seasen of cal=

'“o
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M= Overall pepulation mean,

o‘-!h-a eoffect of 1"' genetic grow.
(42 2,0000009)e

Ly*tined effect of 3™ stage of lactarion.
(3 l,000e0 10),

0 " tixed eftect of k™ order of lactation,
(” ‘0.0000‘)0

Py™ fined effect of 1"’ period of calving,
(1- 1.00.03)0
th

5. £ixed effect of m  gseason of calving,
{rom 1g0ccecd)e

.um. rendom error essociated with each obsarvation
distributed normally end independently with mean
sero and verisnce 62, all interactions in the
model ware assumed to ke smero,

x sthe contineous dependent variate for the correepon=
4ikimn
ding Yum obssrvation,

% = the arithmetic mean of x”nn.

- bz- peaxtial reygression co-efficient of dependant

3
varisble (Y) dairy meris of lactat ich stage on
Andapsndant verisble (x) Li.e, lactstion length

and age st calving,

ssandaré ecrof’

™he stenderd erreor of mean was worked sut from the inveree

wA L

8800/ (') o*

i

c“- wm.' diagonal inverse elenent for that constent,
.I ® GrroN BeaR qUare,



Duncan®s multiple renge Sest |

Duncan’s miltiple range st (Duncan,1988) as modified
by sxemsr (19357) wes used to tast the mesn differences of the
vazricus effects affecting he Traiss.
Resipation of corxelastion go-etffigiengs

In each genstic group under study fellowing correletions
ware caloulated:

3« Correlation of partelactation deiry mserit with lactation
dairy meris.

2, Correlstion smong partelactstion deiry meciss.

Correlation was calculated by using the formilas

e,

dwm}
£
n o
3: a
e, . ) -
E 17 juy &

where, A and 3 e D traite,
s} = suares of whe devissions from W mem for A.

b:-uwolmmuuou from the mean for B,

.‘b‘-muwu devistions fyom the mean of the
two traive,

stendaxrd error of correletion wes calculeted by using the
s

3
sxtr) o/ _10F
il
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The ¢ats were analyssd by 3=4700 computer et the Indien
risultural Statistical Resesrch Instiwute, Wew Delhi and by
MICRO=1200 computar at the Dairy Cattle Cenetias Diviaion,
Watiensl Dairy Ressarch Institute,Xarmal.
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RESULTS NID DISCUSS IONS

™He least squares anslysis of varience of lactation dairy
Merit was werked out snd presented in Teble 1. This tedle indie
ested highly signitisant differences among genetic grouwps (Holstein-
Tharperkar, Molstein-Sshival, Brown Swiss-Sashival, Brown Suiss-
Tharparher, and Jwwesy-Thatperker). Preriods and the seasons of
calving vere Sound effecting the lesctation deiry merit signifie
cantly. Parity hed ne effest on lactaticn dairy merit. The
segressicn of deiry merit an age &b calving and on the lastation
Langth was nen-signifieant,

18 vas Yhought praoper % analyse the lectstion dairy merxis
Sfurther within genetic grewp &9 %W 098 hov these genstic growps
SOSSt % $he varisus enviremmental festers. ThHe 1east suares
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Table=1: Least sueres snelyeis of variance for
lectation dairy meris,

WY gErging B g g Wy Ve g By WM g oM @y Wiy

Souree of varistion deo £, MeBe8,

WY g g®uteggmwgity gl g WMying BeP et gmging W gng ®egmgmety

cenetic growp 4 ue.n"
paxity 3 3.12
Period ef calving 2 71,80
season of calving H YRTa
Regression en age st ) 0,17
calving,

Regression on lagtation 1) 8,00
lengih,

grrer L] 10,10

Wy Mginging Peig W@ gy Wylgiy Beiig W@ gy Bl Bygme ™ &9
¥ * 5;‘3m‘(—‘»'can+ A+ Lo leveles

analysis of variance (Teble=21) for lactation dairy merit when

done within genetic growp showed that the lastation dairy merit
aongst the MolsteinsTharparker crosses md that of the Brown
Swise- Sshiwal crosses were significently affected, respectively
by ssason and S period of calving, Whereas, perity had no sige
nificant effect on lactation dairy merit in all these five genetig
grouwps. It was becauss wvhile caloulaming TDY censumption monthly
changes in the hody weight during lactetion vere teken into egcount,
Alep Shere vas m inaresse An body weight from ene lactetion %
othar, eleng with the inarease in milk production of cows, counter
balensing the effects of inereased nilk predustion on dairy meris,
Regression of lastation dairy merit oR age ot calving and lactetion
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leongth wes also found W0 be non=gignificant in these five gene-
tic groups.
Genstic groups

The overall mean lactation dairy meris of all the genetie
grovpe wader study was 27,273 0,12 peroant (Table=l). The least
aquares neans of lactation dairy merie(it) in dscending order were
28,832 0,28 (folastein-Tharparkar), 28,764 ©.93 (Folstein=sahivel),
20,394 C. 14 (Brown %wiss «Sahiwel), 26,209 0,33 (Jersey-Tharperker)
end 26,014 0,40 (Brown Swisse-Thatparker). On Westing lactation
daizxy merit means Detwesn genetic groups it wvas revealed that ™
signiticent differenges existed between Mol tein-Tharparkar(NT)
and HolsteineSahivel (R8), and aleo among Frown Swiss=Sahiwal (RC),
Jersey«Tharpacrker(JY) and Brown SwisseTharparkax(sT)., MNowever,
thw lactaetion dairy merit of Moletein crossdbreds were signifie
eantly higher then that of nrown Swiss and the Jersey crossbred
oous (Teble=d ),

Reo (1977) reparted Brown Swiss crosses to be swerior
over Jeresy and Friesian crosses for the verious measures of
efticiency of milk production at cemparasble levels of &mtic
inheritance, wvhile in sthe preseat study Molstein arosses were
found t» De superior over Browm Swiss and Jersey crosses, 'here-
a8, Mrty(1974) found similer resulss, i.e. 7, olstein cresses
vere superior ever Py Jersey orosses,

T™he dairy seris values ia Srown Swiss-sehiwel seperted by
shorns g3 gl (1978), nee g3 gL, (19T0) end /wrers g gl (1979)
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Thies3s Nean, Standmd or:;:ll&’n: mmﬂz of variations % (CV) for the
lectation dairy -] ont genetic growps in different
paritise, perieds and ssasons.

W gGig Ty g ity g ity g th g oy iy, e Wil g titg Wy, gt gitg gt o B g a0y MR g @b g, Sy, by any, -.-.OQ-.....-’-..‘O 8T g ER G TS, WG My W g IR g We W g IR g Tog AP g TRy, W oW

Rffect ) 4 (] 8C JT ;o
Sgiping g thg g hgteg thg fing Tg Wy Theitg Feing Te™e T eWeT e Te™e Te T e T3 9 o Ta™ e TGty Wit g tng thg T g Whey e
Owarail Meens S 20.02£0.28 20.7650.53 26593014 20.20$0.33 26012 0.40
10.87 1589 6200 $7 11,43
(196) (63) (138) (80) (58)
Parity 5 Meemg SE 28,114 1,83 30,4238 1.25 26.433 1.93 25.842 2.16 21,903 2.69
o 266 13,23 a1 % 37.3s 45
(39) (12) (34) (a0) (14)
2 Means 52 27.90¢ 1.08 28.374 2.30 26,703 0,39 34,322 1.66 23.724 0.88
o7 “Tat.1a 331 882 2 1938
(39) (12) (3¢) (20) (14)
3 NSane BE  27.90¢ 1.00 27.76% 2.18 26.344 0.16 25,444 1.69 26,892 0,60
o 28,47 .2 3, N 1093
(39) (12) (34) (20) (14)
s Nemns 5T 27.704 1,89 27.043 1.4 25.023 2.6 26.63 2.25 28.80¢ 2.68
4.6l 13,06 34 7.7 34,62
(39) (12) (34) (20) (14)
::::‘ o il ""3»" - - zs.aéoieo - -
TSy (51)
7,476 0.93 28.234 2.38 25,404 0,88 25.46¢ 1,56 24,943 0,69
Ty Mgt A4jgo BplE Bord: 3o uhas
(1) (18) (60) (44) (36)
S — " 9¢ 26,664 2.63 20,694 C.43 25.784 1,63 25.728 0,99
oy o PRe 55,23 by AT 10,00
(%) (30) (29) (36) (20)

Overall

@y meniPe Catre T

37,372 0.12
9,69
(676)

27.0242 0. 76
3

(119)

26,99 ¢ 0, 29
11,61
(119)

27,532 0,37
16.74
(119)

27.372 O.84
33,13
(1129

28,794 0,57
16,30
(1)

3‘.4’* 1,00

$7.98
(236)

26,554 0. 20

41
(e8)
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was 28,02%, 29,14x and 33,7, respectively, which ere higher
than the dairy merit value ‘(u.ax) in present study while the
dairy merit value (23,315%X) fer Brown Swiss crossdred reyortsd by
Nagaon (1971) wes Jower,

Tedle=ds Duncain’s multiple range teat for lectation
daigy wmaris,

‘.-.Q.Q...-..‘..-.-.-.a.h...-.-.-.-.-.-.-.-.-.-.-.-.-.-.‘.
Effece AT anged An descending order

D O o ) P Y B Y g PR P Y B G QIR B I I B B B By e g g0 g Do o I oy

OGemstiogrow X 13 y. o n

Perity % % % oy
period " " "
season 55 5y 54 &,

bl Al Aol Rl Al L2 Ll Ll DL Dol L R Lt LT LT L T L L L LI L T LT L L L L
Rffects comneclied by line wvare nol signiticantly different
(P £ 0.,08),

AmoRgst the crosshreds, vhen Molstein and Brown Suiss sires
ore used the pregenies sre Mnowm to have higher body weight/ body
sise cospaved o Jersey avosses (Teble=S), Body sise is gonsidexed
very impertant while evalusting dairy merit, In this study eows
bexn to Nolstein sixes having high body weight were obesrved to
heve highsr dairy meris while Jersey exoeses being lighter in
weight end/or smaller in sise hed lower dairy wmeriS. Dairy merit
in Szoun Swiss cresses ware in betwesn, Erb and Ashwerth (1961)
wore of e view shet hreed cemparisions for dairy meris was not
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of maeh isportance, since individugl variation in sise of cows

with breed wvas larger thean the difference in everages. They also
observed the effect of increes® in sise on milk yield and were

of opinian thet this might even result in decreass in dairy wmeris,
whereas, in this study delry merit was higher @mong the cows which
wese heavier, indiceting theareby, that it may be profic:ble it
sttention on relation of body sise to the dairy merit of allch cows
is focussed. The heavier cows 1ike Holstein crosses mot only pro-
duced moce milk but hed siynificently higher dairy merit as wvell,
T™he Brown Swiss crosses, though produced more milk thaa Jersey
arosses, deing medium sised aninals, there was no significant diffe-
rence between Brown Swiss and the Jerssy crosses fof dairy meris,
Mere production per unit body weight sgppeared to favour smaeller
cows Llile Jerssy crosses, Selection on the basis of dairy meridt,
therefore, mey be advantagoous over atsolute milk yield in case of
gensral adeptabilivy, inherent cspecity for ail:. production and
efficiency of feed utilisation,

pexied of calvings

T™he lestation dairy mecit(%) amongst the cows calving Auring
Ist pericd (1971=73) was significently higher (2:.794 Ce57:@ then
those calving during second (1974-76) end the third (1977%=79) pericd
of calving., Yo signifigent difference in lsctation dairy merit was
feund between second (26,493 1.00) and third (26,352 0,20) period
of calving (Table=d).

n Ryown Swiss=Sshival crossbreds (Tedle-6) the lactetion
Gairy merit was significantly higher (28.20¢ 0,80) for those celving
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Teblesb: Duneant’s multiple range tast for lectetion dairy
merit in differunt genstic growps.

By g TPy gy By By B I g I By M R WY Ny Wy BB, B g g gmyp g

Oenetiec  Effech ranged in descending orxder
group
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Parivy o‘ o, o’ o‘
nT reriod v’ ’2
Season az s’ 51 s‘
[EES eSS

Parity e o, oy o,

ns Feariod ’

Perity % 9 &y o,
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uring 197173, than those calving during 1974«76 (23,404 0.68)
and 197779 (24,604 C.43). This 4is in confirmity with the results
of Chrwdhacy and Bharat (1979) end singh (1970) who also found
signiticant effect of period of calving on feed conversion eoffi~
clengy. This veriation was attributed to differences among diffe-
cent periods with regards %o availability of feed and fodder, pre=
vailing climatic and monagerisl condisions, However, in other
genetic yroups no cajving teock plece during 1971-73, as they were
not mature enough to calve, In all the five genetia  roups under
study thers was no significent diffcrence in lectation dairy merit
among the cows calving &ring 1974-T76¢ and 19771979,

sosson of calvings

™e Jectation dairy merit among the cows calving during
ogtobersiarch was significantly higher than those calving during
ApgileSeptarder (Table=4), Miller g% g).(1970) and Chowdhary
ond sharet (1979 ) reported signisicant effect of season of calving
on fesd genversion affisiency.

e lactation dairy marit mongst Molstein-Tharparker
crossired was 29,904 1,04 for thoss calving during Ostober-
December,follewed by those Galving during Jsnuary=March(ds, 362
C.88), e difference being non signifigcant., The lactation dairy
merit among Lhe cows calving during pril-June was 26,304 0,97,
being significently lower shan hoae calving during second
(cotober=Devenber ) and third (Jsnuery=iarah) sesson of calving,
The Jectetion dairy merit among the cows calving Awing July=
septenber (260,833 1.03), lowever, did not d.ffer significantly
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Tablew8 indicatsd highly aignificens differences among
stages of laataetion in all Whe five genetic groups. Highly signie
n‘.l.c differenges were 2lse ebserved for parity in Jersey-Thespar-
kar, for period of celving in Molswein.Tharparkar crosshreds,
Regression of pact~lagtation deiry meriS on age at calving and
ofR lactation length ware found to have nc significant effect ances
PS that of lactation length in Holstein-Szhival crosstreds,

Genetig groups

™e everall part-lactation deiry merit(%) was calculated
to be 24,903 0,11 with 28,64 percent cosefficient of verisbilivy,
Part~lagtation dairy merit(Xx) wvas found to be higher in tolsteine
sshival (20,283 0,52) and in Holstein-Tharparkar (26,263 0.28)
which difiered significantly from the paertelactation dalry merit
observed in Brown SwisseZshiwal (24,424 0,30), Brown Swiss-Tharpare
kar (23,924 0,40) and the JerseysThasparkar (23,854 0,3), Mo
eigniticent ditferences aould be observed amongst Prown Swise-
sahivel, Brow Swise~-Therperkar, and Jerssy-Therpa:rker crossbred
sows. The conefficiont of variability among Brown Suiss=3ahival
cowé wes comparatively less (29,31 percent) compared t0o other
genetic grougs (37.86 0 41,98 percent),

with the Ancresse in the nusber of crossdreds it becomes a
prime impertence that whioh cross is more profissble, This cannot
be evalusted only by ifdentifying high yielding animels or breeds
or sslecting for larger body sise considering that the heasvier
enimels produced more milk, dut for larger econamic gains selection
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sheuld be directed for those eniials who heve higher dairy merit
or produce more milk Felative to body sise, This will bring more
ooep® for furthar improvemsnt in performance criterion, while eve-
luating Aeiry meris in comparing breeds,

uiller g% 2)-(1970) ware of the view that selacting cows for
higher yield would autoneticaelly result in improving feed converw
sion efficiency. Rapid increase in effisciency ocould be achisved
by penalizing thoee cews which were shove everage in body weight.
Taylor (1971) disauseed several interkreed relationship end msen
sature body sise while making breed comparisions for productive
efficiencies, wWhile Holmes (1973) found no adventay® in the use
of lerge cattlie for milk production,

2t 49 possible thet wichin breed particilerly in well mene-
ged herds where high levels of BSecding axe employed » lection for
nilhk yleld wuld definately tend to fovouwr larger snimals '.ut then
selection for yield per unit body weight would tend to fevour
smeller animels. Larger snimals have en economic sdventage in
the efficiency.

Stage of lactations

On %esting means of partelactation dairy merit within yente
tic growp (T-ble=P), it is spparont that the dairy merit renained
m in second peart of lastetion iR all the genetic groups a8
i eleo evident fxom Pig.I. The pert=lectetion dalry merit dec=
14neé gradually but dic nat differ signiiicently sill the aniaal
completed har 40h/Sth paxt of lactation whatever Adstle difference
in She means of part-lactation dairy marit had been showm stpare-
taly e overall and a8 well within genetic growp (Teble 9 end 10),



FIG.1. PART-LACTATION DAIRY MERIT IN DIFFERENT
CROSSBRED CATTLE

¥—~—x HOLSTEIN-SAHIWAL
o——o0 HOLSTEIN-THARPARKAR
33r b——a JERSEY -THARPARKAR

a—o BROWN SWISS- THARPARKAR
BROWN SWISS-SAHIWAL

DAIRY MERIT (PER CENT)——
N

|_ A _A A - -

- 1 '

- v

4 5 6 7 8
&TAGE OF LACTATION (MONTH) —



=S50

!hbl.-ln uesn, Standard error{SE) and Coeefficient of varistimse X (cv) for
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35.58 ¢ 0,87
of.a2
(361)

25,90 4 C. &

35. 2%
(362)

(739)

=5}

36,08+ 1,12
17. 28
(05)
(41)

22,939 0,77

«42
(2¢)

0.81
( 11‘)
31'
(111)
26,764 1,03
0. 41
(114)
26,C0 ¢ 0,88

93,76
(107)

30,49

2‘7.41} 1.16
(1‘9)

20.“ C.82
&
032)
20,11 ﬁ C. 67
(123)
18.53 C.87

69
(95)

22,49 ¢ 059
.U
(321)

220*# C.44
(26‘!)

2:0 “ 0.55
43,00
(621)

21,974 1,07

94,81
(379)

26,41 ¢ C 40
43,0
(4%)

21,95¢ 0,57

65,00
(582)

22,974 1,05
54
(79)

22.922 1,06
40,31
(73)

le14
»00
(49)

22.22

2‘-0& ;52’

(195)
24. 10* C.99
{193)

25,039 1.02
s%.56
(192!

25. 3’ 1039
73.60
(1s1)

23,024 0,93
76.80
(425)

23.19
3,

(52)
21,813 0,57
30,04
(%0)
21,202 0,88

16.52
(33)

24,324 1.9)
0.
(138)
24.644 0,67
47,
(138)
“.02 0.“
41,11
(129)

23.932 1,97
3S.

(130)

24.01 4 0,57
54.

(346)

22,669 0,41
«93
(663)
21,68 ¢ C. 43
40,82
(424)
21,034 0,53

42,75
(263)

24.68¢ 0,71
ob.92
(1140)

2‘.“‘!0.00’1
{1133)

35,164 0,38

. 3“
(1124)
24.99¢ 0, 7C

’i“
(1101)

26,17 } 0,35
(478 )

24.]52*0.32
(2260)
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™he part-lactation dairy merits connected by line were similer
{Tadle-11).

Rawards (1936), Nillar and Nooven (1969) and Penisl gt,
2+ (1980) reporeed a stesdy decline in feod conversicn efficiency
wvith the advancement of lectation,

T™he part~lactation d-tr#-nrn. auring last stage of lacte
tien (5th,94h and 10th part) was found to be significently lower

with higher cewefficient of variability in almost all the genetic
groups(Teble 9 and 11),

™me fumstion of body weight is e impertant messure of
the parfornmnce of an aiimel, Changes from calving w end of
jactation play significant rule on efficiency of feed utilize~
sien in Aifferent and the overall parisy basis,

Ammumumuuummm
of lectaotion s gemarally ebserved, Changes in body weight sppe-
ared % be relsted o the dairy merie,

Cows vhen pruperly lecked after did mot vary greatly with
the stage of lactation for At=the decline in dairy merit
was net associsted with sny change in live veight, Records
of monthly dody weight in all the genetic growps wnder study
indicated & fall in bedy weight fxom the f£irst to ssoond part
after calving snd then Where was & amall rise ia bedy weight
4n swbseguent perts(Tehle=13). Inecidmmtally Whe dairy msris
4n She secend part after calving, wes the highest in all U
genetic growps, indiceting thereby, that the feed efficiency
Suring en ewrly pert of lastation remsined very high, as the
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fosd entrgy was converted into milk energy rather than its convere
sien to body fet or thare was pessibility eof cstadolism of beody
fot ruserves during the early paxrt of lactaticn and with the adve-
ncenent of lactation the neteholizable energetic effigiency decre-
4384 or the cows decame less efficient in utilizing dletsery nutrie
ents for milk preduction with dscline in their milk produation.
Also there was tendercy among ShHe cows @ put on weight as the
lactsticon advenced, wvhich mesnt more percentage of energy consumed
was diversed towards bedy fat reserves, while the milk production
declined, this lepd % ¢ecline in fesd conversion efficiency,

Hiclsen and Vesth (1970) chemrved thaet there was a positive
corzIlation bemeen weight of the cow aftar calving and their yie
1d4. 8 «he later sta,es of the lactation period, weight yield
corzelstion would usially ba ns, ctive a8 Were was aspative cocre-
laticn between the yield of the couws and their dalily growth,

Ree 8% 31,(i97%) also obsexved significent interaction bot-
woon stage of iactation and the genetic group mesning therebdy, that
each genetic group behaved differently in different ste;es of
lec’ ction, The decline in dairymerit might be sssocisted with
gradusl redustion 4n the ampunts of hermones responsible for the
astivity of the cells of the mcy gland and the lactation in
general.
raritys

The partelactation dairy meris (%) was fou-¢ % be lowest
An second perity (24,104 0,99) comparad to first (26,024 1.29),
fourth (29,372 1.38) and tshird (29,032 1.02) parivy in Jersey-



=S

Tharparker crosshbreds whereas, ne zigniticant effecs of parity
of partelactetion dairy asrit could be observed in any of the
gengtic grows under swdy,

™he Jlowest parblactation dairy merit smongst Jersey-
Tharparksr cows during second perity might have besn due to oare
l4er calving at a lower body weight compeared to other genetia
Srouwps. These saimals being in e growing phase were spparently
in grest stress of production and the early pregnency, which
Ras resulted in Jowering down the dairy merit of sscond perity
in this genetic group, Whidh can be agcertained from Table=S,
giving Whe age and weight at calving & days in lactation in diffte-
Tent genetic groups,
regiod of calvings

tThe Brown Suiss-Sahival crosshivred cows calving during
197173 had the higher dairy merit (26,414 0,46) than thoee ceale
ving Awring 1974=76 (21,954 0.97) end 1977=79 (21,394 C.40), Mo
significent effect amnhgst the cows within genetic group under
study, calving during the period 197476 and 1977=79 could dbe
ebserved for the parte-lactation dairy meris(Table-13),
sSeeason of ealvings

T™he NolsteinwTharparkar cows Galving during Ostodbere=Dece-
uber had significently higher daicry meris (327,364 0.82) than
these calving in January=Marah (23,494 0.70), July-2eptamber
(34,004 0,82) and priledune (24.03430,77). Wo effect of seeson
vas oheerved in Nelsteinesahival, Brows Swisses hival, Brawm
Svwisse Thaperker and JerseyeTharparker cows (Tadle 9 and 13),
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Tdbie=13¢ Dunoen®s multiple range test for pert-lactation
dairy merit in ditferent genetic growps,

.wc.i‘m-wd.o.w..o.o.o't.o.o-o-.-0.0'o-t.o’o-o.o
Reffeas ranged in dessoending

-
¢ order

growp

BB aig P eTETeEy By e@rgFeigeiqidg Mgy mg ing Bhg dhy NWemgg® g We@ P gmpin,
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ne regied
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eonnected by line were not significamily
éigtement (P {0,08)¢ .
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Since changes in body weight have been taken care of wvhile
caloulating dairy merit the differences dus to sessons have been
aininizsed to o grestar extent decause of Ats confounding effects,
fegressions

Regression of partelactation deiry merit on lactation length
has foumd significant only in NHolstein-Sshiwval, with the regression
gonstant being 0,02323 (Tadle=14). This mesnt that for one day
Ancresse ia lactetion length over 30648 days, the part-lactation
dasiry merits would increase by 0,028 peroent, While in other cross-
@8 both regression of part=lecltation cairy merit on lactastion length
and ag® st calving ware non=aignificent,

Ca‘guuu of parte=lectation deiry merit with lectation dairy
nexite

significant correlation in the everall genetic grow was
observed for all the partslactation dairy merits with lactation
dairy merit(Tedle 18 %o 19), Righly significent (r 0©0,01) corre-
lation of part-lactetion dairy merits with lactation daircy merit
was ehstrved in Brown Swisp crosses and Jersey erosses, while in
felstein crosses this wes found wte Pth part-lactation dairy
aeris, and for 10%h part-lactation dairymerit it ves significantly
coxrelated (P ©0,03), vValues of correlation coseffigisnt ranged
from 0,2250 % 0,7304¢ in Wplstein-Therparker, 0,4803 w0 0,8018 in
ol stein~Sahival, 0,3691 @ 0,6131 in Rrowm 3wiss-Sshiwvel, O.2944
% 0,9938 ia Jerssy-Tharparkar and 0,3382 to 0,9293 in Byown Swiass-
Marpake aresses,
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Since changes in body weight have boen taksn care of while
caloulating dairy seriS whe differences dus to emesons have been
aininised %o a grestar extent decause of Ats confounding effects,
Regressions

Regression of pert=lactation deiry merit on lectation length
has found signifiecant only in Wolstein-sSghival, with the regression
gonstant being 0,02323 (Tadble=14). This meant that for one day
incresse ia lactetion length over 3084 8 days, the part-lactation
deiry merit would increase by 0,028 pereent, Whils in other cross-
@8 both regression of partelectation cairy merit on lactstion length
end ag® ot Galving were nonsaigniticans,

n'wnvoﬁal of parw=-iactation deiry merid with lectation dairy
wexrits

signiticant correlation in the everall genetic growp was
obsecved for all the partelactation dairy merits with lactation
dairy merit(Tedle 15 to 19). Righly significent (¢ 0,01) corve-
istion of partslactetion dairy merit with lactetion dairy merit
was ebsorved in Brown Svwisp crosses and Jersey arosses, vhile in
Holetein cyosses this wes found upte 9th part-lactation dairy
aeris, and for 10%h part-lactation dairymerit 4% wes signiticently
coxzrelated (¢ ©,03), Valuss of correlation co-effigisnt ranged
fyon ©,3250 %o 0,7504 in Melstein-Therparksr, 0,4803 % 0,8018 in
%ol stein~Sehival, 0.3691 % 0,6131 in Brown Swisse3chiwael, O.2944
w0 0,598 ia Jersey-Tharperkar and 0,3382 to 0,3293 in Brown Bl

Macparker aresses,
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Table=15: Correlation amongst part-lactation dairy merit and with lactation
dairy merit in Molstein-Tharparkar crossbred cows.

;. :—.-.—.-.—.-.-.-.—.-..'-.-.—.—.-.—.-,.—.—.-,—.;;&:i;:.‘-.—.—.-.-.-.-.-'-.-._.-.-.—.-._._.—.-mt&mh..-,
Ist 2nd 3rd 4th Sth 6th T$h 8th 9th 10th dairy merit,
. .-.-.---Q-Qz;--’--o-o-o-o-.-o-o-o~o-.-;:o-o-o--=o---.*.-n-o-u’.-o-o---o-o-.---o-o—c-o°o-c-n---.‘o-o-o-o-
Ist 0.59%8 ©0.,4998 o0.418 o0.2553 ©.2013 0©.1552 ©0.3014 0.0922 =0.0005 0.5416""
£0.0647 20,0701 £0.0733 40,0780 ¢ 0.0789 +0,0773 40,0773 40,0857 +0.1125 40,0677
(156) (156) (158) (156) (156) (15S) (154) (137) (81) (156)
*
nd 0.7673 ©0.6548 0©0.5414 0.4300 0.37886 0.3181 ©0.2560 -0.0006 0.7347""

20,0516 + 0.0609 ¢ 0.0678 $0,0728 4+ 0,0748 & 0.0769 4 0.0832 4 0.1125 # 0,0547
(156) (156) (156) (156) (185) (154) (137) ( 81) (156)

[ 1] L £ 3 _N L J i = e
Ira 0.7606 0.6708 ©.5492 0,373% 0.3186 ©0.2637 0.0685 0.7504
40,0523 40,0598 4 0.0673 40,0750 +0.0769 4+0.0827 +0.1122 & 0,0533
(156) ~ (156) ~ (1%6) ~ (158) (154) (137) (81) (156)
s an s pos *h e
4th ©.7510 ©.5968 0.4837 0.3378  0©.2756 ©.0780 ©.7091
20,0532 30,0647 $0.,0707 40,0763 40,0827 40,1122 ¢ 0.0568
(136) ~ (136) ~ (155) (154) (137) (81) (156)
ah an ak L 1]
Sth 0.6981 ©.5354  0.4842 ©.2819 ©0.1554 0.6641
+0.0579 40,0683 £0,0710 40,0826 +0.1106 40,0602
(156) ~ (185) (154) (137) (81) (156)
t 2 3 *h L 1]
6th 0.728  0.4637 0©.3206 ©.1882 0.6385
40,0553 30.0719 $0.0815 40,1105 3 0.0620
(155) (154) (137) (81) (156)
L 23
7t 0.6572 o0.5181 o.1925 o.6218
+0.,0611 40.0736 30,1104 % 0.0635
= (154) (137) (81) (155)
*e an
8th o.7086 ©0.3280 o0.6054
40,0607 ¢ 0.1064 & 0.0646
(137) 1) T ase)

0.4105 0,4065

oth 40,1026 £ 0,0776
(81) ~ (137)
0.2250"
10th 40,1096
(‘81)

--.’o—o-o-'°--.-c-.'o-'-o-c-o-o-u

TV TV rvvervTvee '
-y T e et g T~ % T Wy W SPPPVIVIVIVPTTVITTVIVIVVIETEY

* gignificant at 5% level, #» si{gnificant at 1% level.
Figures in paranthasis indicate:’ number of observ ions,
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Table=-16s Correlation amongst part-lactation dairy merit and with lactation
ddiry merit in Holstein-Sahiwal, crossbred cows.

’Et:. et bl el el bal hal bl S5t dnd 2’ Lot bad 2t Rl b Bl bl bad Rl Bagl Rl Rl bl toal tt el Al el ol el el L b et e el L LT T -'-L;e-uzh-n-o

lacta~
tien Ist 2nd 3pa 4th Sth 6th 7eh 8th 9th 10th EET P,
g g Mg SR Qi g TR TR g 0 g T P R R R TR G TR T G R I g T g T T T G T G T e e P TR R T IR QI TR QIR UT TR G s S  ER GE  EL L L EE ,  ,  Wom gy
1 13 a*aw " *
Ist 0.6979 0.4978 o©.3614 0©0.3266 0.2259 0©.1147 0,0156 0.0968 0,2976 c.6081
£0.1056 +0.1279 £ 0.1375 £G.1394 +0.1436 $0.1465 +0,1525 &+ 0.1594 40.2083 +0.1174
(48) (48) (48) (48) (e8) (48) (48) (41) (23) (48)
aRk *w - : ] L 3 ]
2nd 0.5866 ©0.4492 0.4747: 0.3618 0©.2563 0,2186 0.2560 ©.1318 07149
£0.1194 $0,1317 $0,1298 ¢ 0.1363 $0.1424 +0.1488 4 0.1548 +0,2163 +0,1031
(48) (48) (48) (48) (48) (45) (41) (23) (48)
ak "h ok ] [ d * ok
sra 0,6888 0©0,5493 ©.4427 0.2830 O, 3008 0.3906 0.2127 0.7207
£0,1069 +0.1232 £0.1322 $0.1450 $0.1454 $0,1474 +0.2132 40,1022
(48) (48) (e8) (48) (45) (41) (23) (48)
*R ®h x - *W
4th 0.6261 ©.3944 0©.2808 0.2713 0.3189 <0.0278 0.7177
20,1150 +0,1355 $£0,1415 20,1468 £0.157: £0.2181 +O. 1027
(48) (48) (48) (45) (41) (23) (48)
*x *k [ 3] 2 ] E 2 )
Sth 0.7202 0.6216 0.4857 0.4015 ©0.1574 0.8018
= (48) (48) (45) (41) (23) (48)
"l L 23
6th 0.7248  c.e518  0.5228  0©.6943" 0.7319
+0.1016 +0,1157 40,1365 $0.1570 40,1005
= (48) = (45) (41) (23) (48)
]
7en 0.7985  o0.6088 o0.4528  0.se08
80,0935 +0,1275 +0,1946 4 0.1200
= (45) (41) (23) (48)
[ 2 3 -l L 2]
8th 0.,7984 0.4980 0.5270

+ 0.0964 +0.1892 & 0.1296
= (41) (23) 45)

0.7216  ©.5200

o $0,1512 £0.1368
(23) (41)
0.4803
toem +0.1914
(23)
-o-o-b-o-o-o—o-o-o-o---.-.‘.o--—o-o"----.—-".-'o"'.".---o-----.---o-o---o--""--—."‘o—. * e ™o ™ e
» significant at 5% level, wa cignificant at 1% level.

Pigures in paranthesis indicate number of observations.
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Table=173 Correlation amongst part-lactztion dairy merit and with lactation
dairy merit in Brown Swiss-S:hiwal crossbred cows, :

B T 0 T T e T R o e T 0 T T 0 T 0 g T T o 0 T O T o o o T g T o 0 T T P T P S P TP TP B M T0 B0 0 | T e o T e g e T W i g g e g W GO

paxt - Part-lacts ion ractetion™
lacte- Ist 2nd 3rd 4th Sth 6th 7en 8th Sth j0tn delrymerit.
O T By By g SR gD g S g T e T T e T e T g B T B g T 0 T N g B0 g T ) B T G G i T P T G T B G T G I B T TR P IR TR TRy TR W0 W W o =
s 9 e T Temgmammamy, =,
Ist 0.6239 0.1599 0©0,0812 ©0.1000 0.0007 0.0448 «0,2083 ~0,1170 ©.0735 ©0.3858
£0.0675 ¢ 0.,0853 ¢ 0.0861 ¢ 0,0860 ¢ 0.0864 30,0866 +0,0853 & 0.0899 +0.1034 10.0797
(136) (136) (136) (136) (136) (135) (132) ~ (124) T (95) T (136)
2na 0.3588 0.3483 0.1802 ©.0314 ©0.0541 =0.0048 0.0090 0.1636 0.3000
£ 0.0807 +0,0812 & 0.0880 + 0,0863 % 0.0866 4+ 0.0877 40,0905 ¢ 0.1023 $0.0748
(136) (136‘)” (136) (136) (135) (132) (124) (95) (136)
3rd 0.4565 ©.1922 0.3190 0©0.0780 =0.0089 0.0247  ©0.0205 0.3863"
40,0769 + 0.0088 $ 0.C863 40,0864 40,0877 40,0905 & 0.1037 10.0797
(136) (136) (136) (135) (132) (124) (95) (136)
N (1 13 *®x
4th o.4818 0©0.3282 0.0688 ©0.1397 ©.1675  0.1623 0,6023

40,0775 4 0.0816 &0,0865 +0.0863 40,0893 40,1023 40,0690
(136) ~ (136) " (138) (132) (124) ~(95) ~(136)

L ¥ -h - ® * *e
Sth 0.5973  C.4917  0.408% ©.2165 0,1969 0,681
40,0693 40,0760 40,0800 ¢ 0,0884 %O, 1017 40.0686
(136) (135) (132) (124) (9%) (136)
" *t b 2 ' 1 ] t 1]
6th 0.5772  ©.4102 0©.3356  0.3480 0.6151
0.0708 + 0.(800 ¢ C.0853 +0,0972 10.0881
(135) (132) “(124) (95) ~(136)
[ 1] * a*e
7eh 0.5544 (©.3148  0©.2313 0.5041

+ 0,0730 ¢ 0,0859 & 0.1009 10,0749
= (132) "(124) (95) (135)
1 2]

E ]

8th 0.6141  o0.3851 o.5034""
40.0714 40.0958 40.0758
(124) (95, ~(132)

» -k

9th 0.4998 0.3691
+ 0,0898 10,0841

= (95) “(124)

0.5328" "
- 20,0878
(95)

- -g e
.-.-.-.—.—.-.-.—.-‘-.-.—.-'—.-‘-. e™e™e

- ey e, Em am, e, G, Mg B g, g e ™
...-.-.-.-.—.—.-.—.—-—.-.—.-.-,-. PR P -

* significent at 5% level, *» Significent at 1% level,
Figures in paranthesis indicate number of observations,
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Table=183 Correlation amonst part-lactation dairy merit and with
lectation dairy merit in Jerssy-Tharparker crossbred cows.

;ﬂ.‘-.-.-.-.-.—.-'-.-.-.-.-.-.-. e ™e™e"e "-".----Oc-n'."--"‘o'-"‘..--.—o---'c.'o—o-c-a-o-----gzgl—zz.-.-.

Part-lactation

lasta-
da merit
Wi me e wm  se Cem e e ve e
Ist 0.5548 0.2087 0.2366 00676 0©.0109 0.0429 0.0502 re
Y . . y ’ .0 0.1121 0.1393  0©.4622
40.0949 +0.1108 40,1100 +0.1130 +0.1132 +0.1131 +0.1146 +0.1223 40,1476 ¢ 0. 1004
(80) (80) (80) (s0) (80) (80) ~(78) (68) ~ (47) (80)
. * *
2ma e 0.4643 ©0.2689 0©.0925 ©0.0955 ©.0318 -0.0022 ©.2323 0.2685 ©.5935
+0.1003 +0.1092 40.1127 $0.1127 0.1132 ¢ 0.1147 40,1197 £0.1436 +0,0911
(eo) (80) (so0) (80) (80) (1) (68) (47) (80)
[ 1] "k
3ra o.5188  o.3288 o0.3833 0.3074 o©0.0519 0©.1336 0.5708 ©.5063"
40.0970 $0.1071 +0.1046 &0.1077 40,1146 +0.1220 +0.1224 1 0.0976
(80) (80) (80) (80) ~ (78) (68) (47) (80)
*e L34 z. * an
4th 0.5763" 0.3726 0.3785 0©.2553 ©.2149 ©.1603 0.5191
40,0925 40,1051 40,1050 ¢ 0,1109 ¢ 0,1202 40.1471 40,0968
(80) (80) (80) (m8) (e8) (47) (80)
*k
Seh 0.5097 0©.4038 ©.3442 0.2176 0.0456 ©.3948
40,0974 40,1036 $0.1077 40,1202 40,1489 1 O, 1040
(80) (80) (78) (68). (47) (80) -
[ R
oth 0.504p ©.3313 0.2882 C.245 0.3309
+0.0977 $0.1062 40,1189 +0.1330 # O.1047
= (80) (73) (68) (47) (e0)
7th 0.5488 o©0.34¥1 o.2888 o©.3695""
+0,0962 & 0.1154 40,1427 40,1052
(7€) (68) (47) (80)
8th o.663% o0.4518  o.204¢""
+0.0H99 40,1330 40,1096
= (e8) (47) (78)
* 1]
0.6933" 0.3935
e 40,1074 #0.1132
(47) (é8)
0.5344""
= (47)

— e e T e e e, e e ™
- -.—.-._,—.-,—.—.-.-.-.—.—.-.-.—.-.—.—.-.-.-.—.—.—.—,—.—.—.-.—..—.—.-.—. . -

»# significant at 1% level.
number of observations,

» significant at 5% level.
Pigures paranthesis indicate the
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Table-19: Correlation amongst part-lactation dairy merit and with lactation
dairy merit in Rrown Swiss-Tharparkar crossbred cows.

g T D T 0 T e T e T e T e T T o T 0 e T T T e T o T 0 0 0 T T o T o P o 0 B T T g P T P TP R S g T T T I g T e e T R g g g S gy

Paxt- Part-=lactation Lactation
1"*-‘-| Ist 2nd ra 4th Sen 6th 7eh Sth oth 10tn  dairymerit.
R g g g Ty T g g T g T g g S g T e g Ty T I R G e e g g g IR T B T e g Sy g en,
L3 * [ ] L 'Y
Ist 0.4893 ©.3014 0©0.2705 0©0.0180 0©0.1204 ©0.1256 ©0.1615 0.0357 0.0296 ©.3639
+0.1187 $0,1298 4 0.1310 ¢0.1361 ¢ 0.1351 +0,1350 +0,1356 0.1399 + 00,1690 + O.1268
= (%) (56) (56) ~ (S6) (56) (56) (35) ~ (53) T (37) (56)
ak
2nd 0.3788" 0.4318 ©.1819 o.ugs o.o;g: g.gg‘;g ;.c;g;: '3’23913 ‘g.gt‘::
©0.1259 +0.1227 40,1338 30,1351 +0.1354 0O, G +0, 40,
2056 *tse) = tse) (56) (56) (85) = (53) (37) — (86)
L 1 ] L 13
3rd 0.5141 0.4378 ©.2414 ©0.1569 ©.2374 0.2650 =0.0800 ©.3252
40,1167 ¢ 0.1224 $ 0,1321 40,1344 40,1334 0.1350 +0.1683 40,1287
2056 *tse) T tssy *ise) T (55) (53 (37) (56)
L 2 ]
05978 c.3688 0.1080 ©.1577 ©0.1111  0.0914 ©.4189
den 40,1095 $0.1269 +0.1353 £0.1357 .1392 +0.1683 #0.1236
(56) ~— (56) ~—  (56) (55) ~ (53) (37) (56)
0.6238 0.4250 0.3618 0.2069 - 0.0428 0.4165"
= 40,1059 £0.1232 40,1281 0.1370 ¢ 0,1689 4 0.1237
(56) ~ (%6) (85) ~ (53) (37) (56)
L 3 al
0.4988  ©0.2374 0.3774 ©.1431 C.3774
- » 0. 1260
0.1179 0.1334 ©.1297 £0.1673 20,
2 %56‘ = (55) (532 (37) (56)
s » L ]
0.5446 0.5170  ©0.3558  0.4656
= 1152 40,1199 +0.1580 & O.1204
20 %ss) = (83) — (37) (56)
a*e
o.5822 o0.431" 0.5293
st *0.1138 +0,1519 & 0,1165
= (83) ~— (371 (55)
0.%076 o0.4385""
e +0.1456 +0.1258
= (37 (53)
own st
+ Qe
; = (37)

N o et Tt -y vy Sy O g e - - Y
P P Pt et R Rl - P P N Rt Rt Sk ]
- o™ e ™ e ™0 e gEmg g e Te ™ . 0.."0..0.'.0..0.0

. oing By gy g e e o™ 0T 80

Ld .

+ significant at % level. »» Significant at 1% lavel.
Piguwes in paranthesis indicate nunber of observations.
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Righer correlstion of partelactastion dairy merit with lao-
sation dairy merit was found st third part (C.7%04) in MNolsteine
Tharperkar, £4i€th pers (0,8018) in MolsteineSghival, sixth part
(C.8131) in Brown Swise-Sahiws, sscond pars (C.3993%) An Je-sey-
Tharparker and eighth pars (0.3293) in Brown SwisseTharparkass,
ths indicating that these pardelactation dairy asrit valuss
could be used te prsdies lactation deiry mecit in these cross-s.

Range of higher ocorrelation cosefficient was observed from
ind t© 4th part (C,7091 ®© 0,7804), 3rd W 6%h part (0, 7177 ¢to
0.,8018 ), 4%h to 6%h part (0,6023 to 0,6151), 2nd to 4th pect
(0.5063 %0 0,9938) and 7th W 8th part (C.4383 o 0,3293) in
Hol stein-Tharpacker, Molatein-Sshival, Brown Swiss-Sahival,
Jersey-Tharparkar snd Brown Swisse-Therparksr respectively. This
Andigated that Jactation dairy merit cen be predicted more corre-
ctly from partelactation dairy merit of 3rd to Sth pare,

.;.. cosofticient of detarmination is preferred in presentin;
the results of carrelation analyals before ceming to any conclue-
sion alout the extent of lineasr relatinnship betwsen the two
correlated vecisbles. The sijuere of correlations of part-lacta-
sion dairy merit with lactation deirymerit showad the veriabilisy
An Jecstelion deliry msscit dus to a given parte=lectation dairy merit
in different genetic growps wndsr study, In Folstein=crosses,
the cossificliens of dotsymination wvas very high during middle
part of lectation indicating thereby that about 32-56x of varia-
tion in lestetion dairy werit ves due %o tilrd/fourth part=lacta-
sien Sairy meris, wheress in Brown Swiss, Jeraey crosses veristion
48 loctetion 4airy meris due o variation in pars-lactation dairy
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merit was not a0 laxge.
correlation asongst part-lactation dairy merits:

Righly significent correlation with subsajusnt part-lacta~
tion deiry macit wes cbsarved in all the genetic groups udor
study, thus indicasting thet deiry wmerit of a part cen be predi-
ctad from the dairy merit of previcus part. As the distanoe of
the partelactation dalyy merit incrogsed from one another the
correlation tanded to decrease so muoh so that the correlation
smongst them became sere(Table 14 to 19),

Range of correlation co=efficiant of one pecrt=lactation
dairy merit with other wvas obssrved to ba «0,0005 W 0,7679
(Molstein-Tharparkar ), ~0,0278 to 00,7984 (Mrlstein-sshival),
«0,0089 to 0,6239 (Brown Suise-8._hiwval), =0,0Cil1 t0 0,6933(Jersey-
herparkar) and «0,0310 %0 0,6280(Brown SwisssTharparksr),






Pirst four lactation regords of 119 first generation aross-
tred (39 Molstein-Tharparkar, 12 Nolstein sshiwval, 34 Brown Swisse
. Sahiwal, 20 Jersey-Tharpacker, and 14 Rrown Swiss=Therperkar)

Sows along with their monWhly milk preduction, monthly fat percens
Sage and monthly body weight constisutsd the meterial for calcules
ting lecteation and pare=lactation deiry merit, Thess animals
completed all their four lactations during the period 1971-79,
T™he age st calving (months) and days in lectation of sech aninal
were also rascorded,

™he years were growed inte three periods of three years
oach vis., 1973=73, 1974=70 and 1977=79, Each year was divided
Anto four seestons vis,, July-septenber, Ootober=Decamber, Jsnusy-
Nezch and sprileutte, TH® lactation was pertitioned imo ten
parts, each of 30 days.

Nighly significent differenges among five genetic groups were
ohsecved feor deth lastation cairy merit and the part=lactation
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dairy merit, On testing means no significant difference for
lsctation dairy marit vas observed between HolsteineTherpacksr
(28,624 0.23) and Holstein=Sahiwal (28,764 0.53) and also amongst
Prown Swiss~Schiwal (26,393 O,14), JerseyeTharperkar (26,203 0.33)
and Browtt Swiss-Tharparkar (26,014 0,40),

Part=lectation dairy merit remaeined highsst in second part of
the lactation in all the five genetiz groups. Partelactation dairy
werit declined groduslly with the sdvencenent of the stxje of
lactetion and 444 not differ significently till the animel comple=
ted her fourthy/fifeh part of lactation, The partwelectation dairy
merit during the last stage of lactatinn (8th, 9th and 10th part)
was significantly lower in all the genetic groups.

o aigrificant effect of parity on lactation dairy merit could
be observed in any of the genstic greups, No significent effect
of parity on part=1actstion dairy merit, except in Jersey-Tharpare
kar, vas observed, The part=lsctation dciry merit in second parie
ty was significantly lower which was due to having more stress
of produation during growing phease and early pregnancy,

Sseson and pariod of calving had no signiticont effect on
Jactetion and partelectation deiry merits, except ssason of calving
An MolsteinaTharperkar and period of aelving in Brown Swiss-Sahiwal
crosshred cows, Holstein-Tharparker cows calving during octobere
Pecosbar hed significantly higher dairy merits, Brown Swi-s=
Sshival cows calving during 197173 hed higher dairy merits compe~
red to other Wwo periods, 1974=76 and 1977=-79,
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Regressien of lactation dairy merit on age at calving and
days in lactation was not significeny in all the genetic growups,
while regression of part=lactation dairy merit on lactation
length was significant (b=0,02323) only in MHolsteineSghiwal,

In cher crosees both the regression of perte-lactation dairy
werit on ag® at calving and age & calving were non-significant.
significant correlation of all the parts=lectation dairy
merit with lactstion deiry merit was codbserved, Lactation deiry
meris can be evaluatesd more correatly £rom third to £ifth parts-
lactetion doiry merit. Correlation of part-lactation dairy
marit with following pertelect:tion ‘lciry merit was highly

significant,
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