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STUDIES ON THE FACTORS AFFECTING MILK YIELD IN
THARPARKAR COWS

Zahcer Ahmad®, M. ). Ahmad and A, Ghaffar
ABSTRACT

Data on 215 Ieatationa af 127 Tharparkar cows at  the
Government Livestarlk Farm, Rakbh Jhulamen, Tstrict Bhakloar
were analyred for variatinn in milk yield due to ssason of calring
and promo physiclogioal factora, Milk wisld nveraged 11285 +
6.8 kg pod was significently affected by the sesson of calving.
The cows salving during autumn were the pocrest in millkk yield
but the production did net differ aignifienntly in vows walving
duting the other three seasons, Paak vield and initial mille yicld
wern 283.5 + 4 8 and 431.6 = 9.1 kg, respectively. 2lean lacta-
tion pariod was 223 4 4+ 3 2 davs and the percistonoy avraged 68,2
- % per eent. The ecorrelations beiween Jactation mille gicld
rnd the other varinbles, wiz., peak yield, lactstion pericd and
pereintoncy were 051, 0,78, (L33 nall 0,47, respectively. Multipls
coerelation for tho combined cfacts of poak yield, initind yield
and persistency of lactation milk yield was 0886, The test of
gignificanse indicated that each independeut variable contributed
rigniticantly to the lactation wield. The munltiple regresaion
equation to prodiog lactation milk yield (Y] from peak vield (X},
initisl y¥ield (X;) snd persistency [X;) was :

Y = _667.39 + 3.2434 X, + 0.5925 X, 4 11,8688 X,

The standard partial regression indicated relative fwporteancs of
560:17:32 for pewl: yield, initisl yield and porsistency in in(luancing
the milk yield,

INTRODUJTION

Tharparkar braed of oatile is & dairy-cum-deaught type and maioly

*Department of Animal Breeding & Genetics, Univorsity of Aprieulture,
Fuisalabad,
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inhabits Lhe semi-desers aroas of Sind, The brecd has $hs potential to pradilie
2500 kg of milk per lactation, but there exista w wide variation in this traiz
which can ba attribuled te» several environmental foctars in addition to the
inhercnt capabilities of the cows, The milk yield had been reported ta bi
signilicently affected by the yesr and seasen of calving (ZnrKowsks and Wyre-
bisz, 1073; Ahraed ¢f al., 1979; Rag and Sundaresan, 1978). However, Gavri-
¢latos (1969) found no corvelation between season of calving and lustation milk
vield in Brown Swise aowa,

Tha Jastation milk was signifisantly correlated with peak vistd (Suchanch,
1962; Taradban aud Duve, 1073 and it increascd with increase in the pesl
¥iokl, Sillka (1350], however, raported a negative correlation botween theso
traitd.  Initial milk vield wan poritively correlated with lantation milk yicld
{Mabhadevan, 1951; Ullsh, 1882; Teonon and Mixoer, 1058), Laetation milk
vield was eignifieantly correlated with tactation lengih (Singh ef b, 1885; Ran
and Sundereran, 1979; Singh and Raut, 10#52) and persistency (Parsdhan end
Yinve, 1973; Rao and Sundercsan, 1851; Gupts and Juhar, 19%2). A mepgative
correlation botwesn persistenny and tntel mill yizld wea obtwined by Tupisy
cf wh, (1864}, The present study wes aimed at estimating the magnitude of
variation in lactsvion milk yield of Tharpsrkar cowa due to sesson of calviug
and luetation perameters like peal yicld, initial rield, lactativn length sod

preTslatenoy,

MATERIALS ANT» METHO1S

A. Bource of Date 1 Tata oo 218 lastation reeords of 127 Tharparkar cuws
kept at the Govarnment Livestnol Farm, Rakh Gholamen, District Fhaklaar
wers used in this rtudy. Normal lactations of 160-day and abuve were in gluded
in tho analyses. The records aeetiered over 13 years were grouped inte four
period = L (1965.58): TT (1u69.70); I1I (1872.-74), and IV (1875-7T). The year
was arbitrarily divided into apring (Februscey-April]; summer {May-July); antumn
{Augnat-October) and winter { November.January)jsensons . Daily milk records
on each lactation were collsoted and divided inta 10 pericds of 30 days each for
persistency studive, Maximum milk produced in a partionlar perind of 30 days
wan designated as peak wisld, Alk yield for first 60 days ;-N_IH r;ff}dag_i_ﬁu
initial yield, i
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D, Satistical Procedures: Analysis of variance bmsed oo the Method of
Unwaighted Meann ;Baneroft, 1968} was applied to find the efiect of periods
nud somsons on milk giald. Tha persiatency was worked out by Ludwick snd
Peteveon (1943}, Oorrelation cocficient hetween 306-day milk yield and other
lactation parameters viz,, peak yield, initial yicld, lactation perind mnd persis-
tency oxpressed in per cent wers worked ant.  The method of linear multipls
regressionfcorrelation was uscd te estimete lactation milk yield (Y] using
independent varisblea, peak yiold (X}, initisl yield (X,) and persistency (X,),
The partial rogression cosflicienis (%, by, ba) were obtaired by anlving normal
eyuationa (Stecl and Torrig, 1950) for nas io the prediction equetion :
Y o= a4+ bz + bexg o+ byx,

The partisl regrossions wera staodardized $o iodicate the rolativs importence ol
the indepandent verinbles, To measure the combined sffects of X,, X, and X,
an the dopendent varialle (¥}, the multiple eorrelation was computed and
statistical significance of enoh independend variable was tested by analysis of
vairatoe hascd on separating, in gyequentinl order, the remaining varisnce at
sach atage into a part attributsble to redoction dos to s certain independent
verisbie, snd the error for testing that reduotion,

REZULTS AND DISCUISION

The mcana and coeffivient of variation for various lackation parameters
are presanted in Table L. Qut of 215 eslvings, meximom (40 %)) soourrnd
during, epring followed by the suminer seasons (375}, The esiviug fregaeucy
was the lowost during sutumn (89}, whercas it was 13 per cent doring winter
N2AROMI,

Table 1. Moons aud cosfficient of variabion (01} ef various luslofion parameters

Luotation parameter Moan + 5 E. cv
Teal: millz yield [Lkg) 2366+ 48 20.0
Initial milk yield [lig) 43154+ %1 31.0
Lactation jength (days) 22044+ 32 213
[ereistemey (OG0 66,2+ 0.8 142
Laotation milk yield [lig} L1385+ 268 .5
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). Seasonal Pariation in Lactation Milk Field

Averaga railk ¥ield in vows calving in different yourd and seasona is givon in
Talle 2. Mean inctation milk Yield among the cows calving in spring measan
was 1152 + 47 kg, The summer and winter calrers yielded 1152 + 47 and
1138 + 80 ky milik, respectively, which is elmost similsr to the milk yield of
€ews eslvicy in apring season. However, sutumn calvers produced 973 + 08 kg
mills which signifeantly diffored from meap Yiolds of cows calving in tho other
threa seasans {Table 3],

Analyeis of veriance indicated significant varintion due to year of anlving,
The yield was the highest (1320 & 48 kg) fur cows oalving during the perind 1T[
{1972-74) and the lswest {870 L 38 ke) in perind IV [1975.71).

There findings are in sgreement with thuse of soveral workers who repor.
ted that milk yield was maximum in the cows calving doring winter season,
ZurKowska and Wyrohisz (1973}; Ahmad ef al. (1973) sndRao and Sunderssan
(1979} reported that season sud year of calvinghad significant efect on total milk
Field: On the othar hand, Gavrielntos (1968) reported that season of calving
waa not signifinantly cocrelated with lsotatisn wilk yisld in Brown Swiss cows,
Relatively low milk yisld as obtainad in thiv study mmong the satumas calvors
may¥ be attributed to the soarcity of green fodder io antume and carly winter,

Table 2. duerage milk yield in cows colving in differant years (peripds) and

o LA
Season of calving
Ferind Gwerall
Spring Summer Agtnmn Winter
I 12274181 1184+ 48 1002+ 87 1646 +226 1189 4 53
{43)
Ir 1237+ 90 1154 460 BAS+ 47 11884212 1174 4+ 54
{64}
111 1900+ 78 1344+71 15032 895+ 150 1320 4 48
(65)
v B8+ 65 S04+ 87 873231 fl8+ 5 870+ 38
(35)
Overall 1152+ 47 1152437 8781 8% 11584 80 1138427
(87) (80} (18] (33} [21B)

Figures in the parentheses are the numbsr of records,
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Table B dualyris of variance bosed on the method of unweiphied means for
vardatisne i laclalion mill yield due ¢ scason and wear [peripl) of

enfving
Sontes of Varintion d.f. Seme of pquares Mean sguares F.ratin
Seasonn 3 Ingg212,90 3068404.1 J_84v
Poriads 3 IBTR3A0 2 Ga8TRS 1 a. g
leriod x Seasons H] 22501548.1 251073 .4 2.60%
Frror 202 B4493.1

* Hignifeans (P 0,050,
A Significant (P 0.01).

2, Laetalion Milk Tield as A ffected by various Lactation Purameters

A} Peak yield : Milk yield incremsed with incresaing level of peak wield
Mean yicld was 631.9 + 63.1 kg for peek yield fess  than 150 kg, and 18258 «
1443 kg’ for peak yield more than 395 kg, The earrclation hetween peak yield
Lije b 1na milk yield was 0,51 which was signifioant.

Theee results are similar to those reported by Suochaneclk (19482), Paradhan

and Davo {1973) whe reported & eorrelation of 0,75 snd 0,08, respiotively
between these two traite, On the other haod, Sikks (1950) reported thad pealk
yield and laetation milk yicld was negatively correlated with ench other, whish
is not in conformity with the results of the present inveatigetion,
b} Juibial yield : The correlation between initial yield and lactation yield
waa 0.78 which was gignificars. Mean lactation yield inoressed with increasing
ievel of initial yield. Average lactation yield was 565.4 + B7.5 ke for initial
¥ields lesn than 250 Ly and it inereased to 15835 + 138.1 kg for inikiul yields
motre then &G0 kg,

The results obiainad in the present study are in line with Mahadevan
(1451), and Ullah {1852}, Lennon and Mixoer{ 1958) who reported that initisl milk
yield was poaitively and significantly correlated with lactation yield, Lenpon
and Mizner (1038) reported & correlation eoefficient of 0.81, whish was cloee ta

the sorrolstion obtoined in the present study.
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o) Leclation length : Milk yield was uignifieantly correlsted with lactation
lemgth, Corralation coefficient batwesn the two traits was 0 38, An incrcase
in milk yicld was observed with incrcasing length of lastation upto 270 daya.
Thereafter, is sliowed a slight decroase. Msan Fields for lmotation langth of
151-150, 241-270 and movre than 309 days were 838 1 = 49.8, 1354.3 = 137
sud 12720 = 118.7 kg, respectiveiy,

‘These findings are supported by tho resuits of Singh ef al, {1068}, Bag
snid Sundaresan (1978) sod Singh and Raut (1982) who reported correlation
coefficient *anging from 0.43 to 0.50,

d} Peraistency @ Mean vield iocreased with increneing persiskency. It wad
820.4 + BH.4 kg lor persintency loss than 40 per cent and inereased to 1512.7 -
8L.4 kg for persistency of ninve than 80 per cent. The sorrelstion betwean
Persisteney and lactation milk vield was .47 whiel was signifiamnt.

Lhe persistoncy waa reported to be eorralated with tatal milk produetion
by many workera (Sikka, 1860, Ullah, 1332; Paradhan and Dave, 1873; Koze]
Shkil eod Ivanova, 1980; Rao aod Sundaressn, 1981; Gupte and Johar, 1982).
The vovrelation betweon persistency and totsl milk yisld a5 reported by Ullak
{1952) was 0.41. Other workern 1eported that the scorrelations between these
bwo traits ranged from 0.21 to .68, On the contrary, Tapiay ef of (19684)
abtained B negative oorrelation betwaco persistenoy and totel milk yield, which
wun 0ot in line with the results of the present siudy,

3. Multiple and Partinl Regression and Correlation Analysie of Taclution Fava:
mebers Injfluencing Ml Freld

Muliiple vegression equation developed to predict the Imctatios miik
yield {Y) from peak yield (X,}, initial yield (X,) and persistenoy {M3] was -

Y = _867.30 4+ 3.2434 X, + 0.5028 X, + 11.8565% X,
The partial regression coefficients are given fa Tabla 4. [t is evident that milk
yield inoreesed by 3 24234 kg { by 1.23) fur sach Ly inerease in pesk yisld (X}
for tiized Initial yield (X;) and porsistency (X,}. The values of by 2, 1tahowed
that lactation ik yield (Y) inoreased by 0.5928 kg for esch kg inereasc in
iniital yield (X;) eonnidering the effect of peak yiold [X,} and peraidtency {X,)
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(o 89 voustRng,  The partial regression coefliclent of lantation milk yield (Y) on
persistency (Xy) for fixed X, and X, by 3.12) was 11'8568 kg which was higher

i colopsred ta the other two partial regressions.  The standard partial regresy.

. dung ipdicgted. reilive importenes of 50:17 : 33 fur peak yield (X, initial yield
(X:) npd peraistency in inHueveing the mill yield.

Table 4. Partinl and stondard Hnear vetression of milk yicld (Y} on independent
variables peok yicld (X1, initial yield {(Xa) and persistency (X,)

Regression by 1.23 Ly 2,18 y 3.12
Partial {kg) . B.2434 0 5028 11 8568
Standard {h') 0.6793 0,£007 0.3118

Multiple oorrelation coeffiaient ( Ry.123) indicating sombined effeots. of
Xy, Xo and X, variables on lactation milk ¥iald (Y} was ¢ 505, which. indjcated
thet lactation yield was groatly affccted by Lhree variables.

Table 6. Test of significance of multiple corralotion of lactation milk yiald (V)
with peak yield (X}, dnitial yicld {X;) and persistency (%)

Source of variation . f, Sums of aquarca  Rean aguares F, ratic
Tatal 27 33971185.90
Beduction due to X 1 22043418 0 220634180 400, 3
Residual for X, 218 11907750, 8 55128.5 '
Ledoetion due to X; 1 3247510 3247610 a.l-
after ftting X,
Rexidual for X, 215 11582600 2 5337y
Redociion dng tao 1 4873512.4 4873512.4 1B5. 4%%
XMy afler fibking

Xiand X,
LBieaidual for X, 214 100455 8 31382.7

* Signlfieant (I<(.05).
**Significant [T 4.01).
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Ta find aut the relative importauss of thres indepemdent varlslles vig,
initial yield (X)), peak yisld (X,) and persistency {#3}, in predicting tha jacte-
tion yield (Y), & test of eignificance was mads by ssparating, in sequential
I-:erer, the remaining variance st each stage into m part sttributebls to
teduction due to vertain independent varisble and an ervor {or testing that
reduetion for statistiesl sigaificance (Tabla &),

It indicated that reduction io laotation yield due to peals pield{X ) was
highly signifioant {P{ﬁ.ﬂlj. Similarly, the reduction dus to initial yield (X,
siter fitting X, was significant (P 0.056), spd redustion dne to peraiatency {Xy)
afier fitting X, and X; was also significant (P<0,01), This an slysie suggested
that esch independent variable contributed aignifioantly to the Inotation wield,
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