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STUDIES ON THE FERSISTENCY OF LACTATION IN
THARPARKAR D0WS
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ARSTRACT

Data on 218 lactaticos of 127 Tharpstker cows at the Govern-
ment Livestock Farm, Ralkh Ghulamen, Distrlot Bhaklkar, were
apalysedfor theinfduence of acason and some Inctation parameteraon
persis tenoy of lactation, Milk yield aversged 1138 5+ 28.8 kg with
mesn lactation period of 2204 + 3.2 daye. Average peak yield

. per month and mean initial yield for first 80 days were 235.56 4
4.8 kg and 431.6 + 9.1 kg, respeotively., The persistency of
lactation averaged 66.2 £ 0.9 per cent and wae not significantly
affeoted by the season of eelving.

The correlation co-efficienta heiween persistenoy and three
other wveriables, namely, pesk yield, initial yiold and lactation
length were 0,108, 0.121, and U.824, reapactively. Multiple corre-
lation for the combined effects of the three variablea wea 0.82%.
Tha test of signifloance of mulsiple correlation indicated that, of
three vwriables, the lactation length after Gtting penk yield and
initial yiald. was the factor affcoting persistency significantly.

The multiple regression equation to prediot persistenocy {¥)
from peak yield (X;), initisl yield (X;) and length of lectation (X,)
was:

Y = 160705 _ 00325 Xy + 00219 X; + 0.2229 X,

The standard ﬁartia.l regression indicated that lactation length

was 4,57 and 3.59 times more important in influencing the pervistency then
peak yield and initial yield, respectively.

INTRODUCTION

Milk prednction in a particular lactation depends to & great extent upon
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Pergistency af Lactabiens

tho penk Fivld,initial millc yield, lactation length sad the persistency of Isotation.
The prraistency is the degres at which rate of milk {low is maintained as the
Isctation advenoces, It is geperally wmgreed that cows having high degree of
pergistency are the moat economical prodocars.  Persistsncy, in turn, ia influ-
enced by pumerous genstic and environmentsl faotors, The parsistency was
reported to be influenced by year and season of calving (Mahsdeven, 1951;
Raken ef ul,, 1963; Abmad efal., 1975; Mahto ef al., 1981). Peak yield was
significantly correlated with persiatency (Singh ef ai., 1085; Paradhan and Davs,
1673; Gupta aond Johar, 1882), Tha perslstency tended to increase with invrease
in lactation length {Asker ef el , 183%; Singh «f al., 1868; Rao and Sunderesan,
1979; Guopta and Johar, 1982). In several other studies it was shown that
persistency was oot affected by tho season of celving (Saxena snd Kumar, 1960,
Shatms and Bhatnagar 1873; Singh and Gopal, 1932; Gupis and Johar, 18823,
There existed no correlation between parsistency and maxitnum initisl yield
(Lennon and Mixner, 1958).

Tharparliar breed of cattle is & dajry-cum-draught type and is well-adap-
ted to semi-desert conditions. Theae cows under farm conditions can produce
0500 kg of milk per lactation. The breed hee not been vestly studied for
performance and various factors affectiog production in Pakistan, A study was,
thus, planned to precisely estimmte the megnitnde of varistion in pereistency
due Lo peak yield, initial milk yield, lsctation length snd eeason of calving in
the Tharperkar breed.

MATERIALS AND METHODS

A, Source of Dota : Data on daily milk records of 218 lastations of 127
Tharparker cows kept at the Government Livestock Farm, Rekb Ghulsmen,
Diatriet Bhakkar were used in this study, Normal lactations of 150-day mnd
above were included in the anslyses, The Imotation duration wes divided into
10 periods of 30 days each for persistency studies. The persistency waz warked
out by using the formula derived by Ludwick and Peteraen (1943).

B, Bintistical Procedures - The data ecatiered over 13 yesrs were grouped into
four periods and four seseons of the year, The years were divided inso periods:
I (1065-68); L1 (1966-T1}; 111 (1972-T4) and IV (1875.77), The year was arbitra-
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rily divided into asasons: epring (February-April); summer (May-July); sutumn
(August-October) and winter (November-January}. Analysis of veriance based
on Meathod of Unweighted Means was applied to find cut the affect of periode
and seasona [ Banoroft, 1968),

Maximum milk produced in & particular period of 30 daya was deeignated
a3 penk yield, Milk yield tor firat B0 days waa regerded as initial yield, Corre-
Iations between persigtency {¥) end lactation parameters viz., peak yield (X;),
initial milk yield (X,), leetation length (X}, were worked out.

The method of linear muliiple regressionfeorrelation was used to estimats
persistency (Y} uaing independent varishles X|, X, and X;, The partial regra-
saion egefficient {by, by, b;) wera obtained by solving normsl eguations [Steel
ndd Torrie, 19807 for use in prediction equation:

¥ =8+ bk X, + b X; 4+ b33

The partial regressiuna were standardized to indicate the relative impor-
tapce of the independert variables. To measure the sombined effects of X,
X,, and X; on the dependent variable {Y ), the multipls correlation was compu-
ted snd the statistical significance of each independcnt variahle wea tested by

snalysie of varinnce,

RESULTS AND DIECUSEION

431.56 = 9,1 kg. respeotively. Average Iaceation length wes 220.4 + 3.2 days
and the mesn lactation milk wield wap 11285 4 26.7 kg,  The milk yield
reoged from 233.6 to 2597.7 kg per lectation. The pereistency rarged from
27,0 to #1.2 per cent with mean s 88.2 = 0.9 per cont.

The pesk and initial milk yiclds in thin herd averaged 235.8 + 4.8 end

1, Scasgral Varigtion is Perat's:anc_y

The values pertaicing to everage persistoncy in cows calving in different
years sod sessony are presented in Toble 1. The cowa calving in summer were
more persistent than those calving in other seasons, The antumn calvers wern
the least petsistent, A luw persistency among sutumun calvers geemed mainly
due to sharp decline just ofter first month of calving which might be due to
scarcity of green fodider in antumo and varly winter. The persistenocy in cows
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calving during different periods varied from €38 4 1.7 to 68.4 1 0.3 per cent
and the cows valving in period I{10656-68} were comparatively more persietent.
The snslysia of variance, however, revealed that the yearly aond aemaonal vari:

ations in persistensy were non-significant (Tabls 2.

The pericd X memsons

intersction wae significent indicsting that verious sesaons differed esignificantly
invarioue periods of calving, -

Table 1. Mean persistency (%) incows caloduyg su diffevent periodes (years) and ceasgna

Senaon of Calving Overall
Periad Spring Summer Auntumn Winter e

1 T1.442.0 49.31+2.1 GE.8+6.H 82,34+ 2.-1 ﬁﬂ.di&ﬂ”
[43)

11 f7.7x2.8 36,24 3.2 96.6+ 1.8 63.3+5.3 64,0+ 1.4
{64}

111 856123 £5.0+3.9 83.6+4.2 66.6--5.3 67.0+1.3
(63

IV 82628 63.7 2.7 61.0+4.1 B2.54 4.5 639+ 1.7
{58)

Overnll 384+ 1.3 7.6+ 1.4 64.6+8.2 €514 2.6 66.24 0.0
(87 (80Y {18} (33) {214)

Tipures in the parentheses are the number of records.

Table ?. Anaiysiz of varicnee based on the melliod of wrweighted means for
variation in persisiency due to year and tedson of colving

Sonroe of d. f. Suma of Means I, ratio
vuristion B UATEE AUAras

B T NS
Perigd 3 1.37 0.4567 1027

N.5

Sendon 3 a1 0.0333 0. l4al
Period X 4 5.10 (. 5067 P 1t DI
Semqn
Errcr 2 0.237¢

X .5 = Non-significant.,

* =Significent {P< 0,05},
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The resultz of the present stady are in sgresment with thoss of Spxena
and Kumar (18804; Sharme snd Bhatneger {1978); Siagh and Gopsl {1882) and
Gupts and Johsr (1082). Gupta and Johsr (1082) reported that season sod
period had no signifioant effest on persistency in Tharparkar cows, Howsver,
perzistancy war reported to be influsnoed by year and semann of oslving (Maka-
devan, 1951; Bekea of ai., 106%; Ahmad ¢ al | 1975; Mahto ef ol., 14813, Mahade-
von (10561) repertod that pereiatency veried significantly due to month of calving,
the highest poteictency war io winter calvers and the lowest in smmmer calvers.
Abmnd ef ai. {1078) reportad that in Sahiwal the hiéﬂest persistenoy wes in the
cows calving in epring and the lowest in winter calvers.

2. Influence of Variows Luctation Parameters pn Pergistency

o} Feal yield : Peak yiald io 50.6 per cent of the totel calvings wea attained
in tecond month of lactation. The pesk in the first month of oalving was
observed in 39.0 per cent omlvings, wherean in 10,5 per cant of the lastations,
the peak waa attaincd in third month of laotation, The correlation co-efficient
between penk yiold and persiatency was O.I08 (Table 3], which iodicated that
the persistency was nol apprecishly affected Ly the level of peak yield, Lepnon
and Mizaer (10868} found oe correlation hetweent permistenry end mexinum initial
vield which was in Jine with the findings of the present stndy,

Table 3, orreialton cpefficient between vorious laclation paramaters

Parsmeter Initial yisld Lactation length Peraistency
N§ N
Peak yield 0.925%% 0,092 0,108
N.& K.S
Initial yield 0.970 0.121
Lactaticno length {1, 824%*

N.% = Non signifivant
** = Significent (P« 0,01},
The results of the presant atudy were not in sgresment with those of
many workers who reporicd vhat the correistion coeffivient betweon peak yisld
and persistoncy raoped from 018 to O F2 {Singh of ai,, 1965; Sherma and Bhat-
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vager, 1973).  On the other hand, Suchanek (1982) and Paradban and Dare
{1873) reported _0.21 snd _0.52, reppectively ws the car:l*e]a.tjgn ovelfcient
 between poak _T,'m]d and pargiatancy,

by, Initjal yield :  An Jincressing trmd in y-arsmtcnny wad  observed wi'lr.h
, inereasing lovel nf initial milk yield. The eqrreiation sosfficiant habwﬁsn initial
vield and pnramt.enc:,r wan 0.12] which was stntmtm&llv non- mgmﬂcnnt {Ta.bla 3).
These repultes are in line with those of Saxena and Hamsar (1 ._iﬂl]} whn
..Irepurt-ed a punlt.l?& porrelation of inititial mijk yisld with persiatensy. On the
" vontfary, Blau {1961} and Tapiay ¢t al, {lﬁlﬁi} reported t-hli- Inltlu.l }flﬁ!d W
ohgatively correlated with pereistency.
" o) Length of ldctation :  Mesn persistency was 45.5+1, 4 per cent for lactation
' pericd between 151 to 180 days and otntinued to incresse with inevenss iy
lactation length. Mean persistency for lactation length of over'30J daye was
B2.51 1.2 per bent. The correlation between Jength of lactation and persintency
wns {0,824 which waa significsnt {Table 3). A high ponitive corcslation bLatwaey
these two traite-indicated that in the pressnt etudy, the length of lactation was
the major facior ~aifecting the persistency, It may be added thas - l.‘c"eru.gn.
]ml;a.tmn length in this herd was 220.4 days which waa far jess than the ahandud
306 ::glnw Thus, to improve persistency of laotation milk yield, an increaso in

]nuta.tmu leogth liy selection and by improving the managemental and {ooding
practiecs ia imperative.

Lactation jength did not seem to depend upon the peak yicld and the
initial yield as tho correlstion coeflicients between lavlation length and the
other twe paramatetn were low end non-signifivent (1sble 3). . Bowever, the
. cotrelation (0.926) bedween penk vield and initial yield was high end significant.

The. results are in oonformity with the findings. of Singh ef gl [1D&5},
Baeo and 3undaresan (1081), Singh snd_Raut {1982, Gupte and Jubar (1037
who.reported & significant positive coerelation Detween length of lactation and
poersistency. Siogh ¢f al. (1885) reported that corrolation coefficient bobwesn
.. persieteney and lactation length wes 0,765, .

3. Mueltiple aud Partial Regressign and Carrelation dualysic of Lactatipn Fare-
meters Influencing Persistency
‘The multipie rogression equation developed to predict prreietency (Y]
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from pesk yisld (Xy), initiat yield {X4} and length of lactation {X;) was :

Y = 150160 =1(.0325 X, + 002192, L 0,2239 X,

The partia] regression coefficients are given in Table 4. It iz obvicus
that for each one kg inecense in peak yield (X}, persistency (Y} deoreaned by
0.0325 per cent {by1.23 ) for fized level of initial yiald {X,) and lastation length
Xal

Tha partisl regreesion cosfficient {by 2 13) ahowed that persistency (Y)
inereased by ©.219 per vent for one kg jnerease in initial yield (X;) for any fixed
values of peak yield (X,) and lactation length (X;).

The partial regression of persistency on lactation length for fixed peak
and initial yield (b,3.12 ) was 9.2230 per cent which iz much higher than the
other two partisl regressiona,

Table 4. Partial and standard lincar regression of peraistency (¥} gn dndependent
variadles : peak yield (X)), initial yield {X;) and laciation length (X3)

Frgrussion biyl.z3 byz 13 by3 12
Fartial N B ) 0.0218 0.223%
Standard _0 1808 0.2302 0.8246

The standard pavtial regression rerealed that luptation length [Xi) was
4,67 and 3.58 timea more important in influencing the persistency than peak
yield (X;) wnd initial vield (X,), reapectively.

Multiple cottalation ooefficient {Ry. 123 } for combined effects of peak yicld
X}, initial vieli [X;) and tactation length {X,) oo persistency was 0. 82495,
indicating that persistency wea greatly afiected by the threa variaklos,

To £nd out the relative importanca of three independent variables via.
vield (X)), initisl vield {X,} and leotation Jength (X,), in predicting tha
persistency {Y ipeluding these variables in the peguential order, & iesd of
siygnificance was made by separating the “remaining®’ varianoc at paah atage into
ibutalle to reduction due tn a certain indapeadent variable and an

158

poalk

u part altc



Fersistency of Loctaifon

arrar for teating that reduation for statistical mignifosoce. Thua the reduetion
due to X, is [r?y1] % y2 and the appropriste error mean aguare is {l-rly1] ¢ 37/
(n-2). The reduction dus to X, after fsting X; i [R%y. 127121 12 ¥? and the
Bppropriate error mean squsre ia |L_K2y,12] 4 ¥2/{0-3). Similarly, reduction dus
to Xy after fisting X aond X, i [R%y.4237 R2y,12] 272 and the sppropriste error

wesn sguare ia [1.B3, 123] #72/{n-4), The test of significance in this sequentinl
arder ja presented in Takle B

Table b, Test of signiflennce of multiple correlotion cocfficients of peratstency {F)
with peak yield (X)), initief yield (X o) and lecialion ength (X;)

Source of 4.1 Sums of Mean ¥, ratio

vériation B UBIES B UALES

Totsl 217 36183,51 :

Eeduotion due to X 1 407,35 407.35 2.531\"5

Renridusl for X, 216 34776148 161,00 )

Reduction dua to X, 1 100.68  100.68 0.63%3

sfter Rtting X|

Fesidual for X, 216 34668.48 141,24

Reduction due to X, 1 23689.25  13638.18 4] apte

after fitting X; and X,

Posidual for X, 214 1087720 51,80

N.5 = Non-significent.
“# m Significant (P« 0.01),

Tt is evident that reduction duc to pesk yield (X;) was oon-significant.
Similary, reduction duo to initisl yield {X;) after fiting X, wes also non-signi-
ficant, Howsver, reduction for laceation length {X,) after fitting X, and X,
waz found to be highly significant,
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