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Genetic parameters of lifetime traits in Hariana cattle
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ABSTRACT

The data pertaining to lifetime traits of 762 Hariana cows born to 23 sires and spread over a period of 35
years (190010 2000) maintained at Government Livestock Farm, Hisar were considered for the estimation of genetic
iwanﬂm“"r“" The least square means ﬁ-)r number of lactations completed (NLC), herd life (HL), lifetime milk yicld
(LTMY). productive life (PL), milk yield per day of productive life (MYPDPL) and milk yield per day of herd life
(M\'PD“U were obtained as 5.1530.43, 2260.14+152.24 days, 6420.29+524.21 kg, 1284.54+94.42 days,
4404017 kg/day and 2.58+0.13 kg/day, respectively. The effects of period and season of calving and age at first
calving were statistically non-significant on all the lifetime traits under study. However, autumn season calvers
excelled in performance while the least square means for NLC, PL and MYPDHL were the lowest for the rainy
season calvers and for the rest of lifetime traits; it was the lowest for summer calvers. All the lifetime traits had low
estimates of heritabilities, ranging from 0.070 to 0.192, except the heritability estimates for MYPDPL, which was
moderate. All the lifetime traits had high, positive genetic and phenotypic correlations among themselves, which
ranged from 0.906 to 0.990 and 0.373 to 0.938, respectively. It may be inferred that the selection on the basis of
MYPDPL will help in the improvement of other traits through correlated response.
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INTRODUCTION

The overall productivity of dairy animals depends on
their lifetime performance rather than on a single lactation
performance. Lifetime performance of the dairy livestock is
criical for determination of the profitability of dairy enterprise.
Opinions expressed at scientific discussions in the recent past
indicate the need for present selection methods to be better
oriented towards improving the lifetime performance. The ability
1o produce and reproduce for many years is a desireable trait in
dairy cattle since it takes 3-4 years of production for a cow to repay
her cost of rearing, a long productive life is financially beneficial
and also allows the genetically superior animals to leave more
offspring. In fact, the economy of dairy industry mainly relies
upon the performance parameters of dairy animals. Therefore, it
becomes more relevant to tackle out the means for ameliorating
the performance deficiencies by developing certain guidelines for
selection. Indeed, the knowledge of genetic variability with
respect to each trait and co-variability existing among different
traits are a beacon light for planning appropriate selection and
b’ ceding strategies for the genetic improvement of dairy animals.
Therefore the present investigation was planned with a view to
study the genetic variation in lifetime traits in Hariana cattle.

MATERIAL AND METHODS

In order to achieve the objective, the data pertinent to

lifetime traits on 762 Hariana cows botn to 23 sires and spread over
a period of 35 years from 1966 to 2000, maintained at government
livestock farm, Hisar were utilised. The duration of 35 years was
divided into 7 equal periods of five years each. The four seasons
were delineated as summer (April-June), rainy (July-September),
autumn (October-November) and winter (December-March) on
the basis of geo-climatic conditions prevailing in the region. The
lifetime traits recorded were: number of lactations completed
(NLC), herd life (HL), lifetime milk yield (LTMY), productive life
(PL), milk yield per day of productive life (MYPDPL) and milk
yield per day of herd life (MYPDHL). Herd life (HL) was defined
as the total number of days from the date of first calving to the date
of disposal/death from/in the herd. LTMY is the total amount of
milk produced by a cow from initiation of first lactation till last day
in milk in the herd. PL is the total number of days in milk from date
of first calving to date of disposal or the last dry date if the cow
remained in the herd. MYPDPL was measured as lifetime milk
yield divided by the productive life. MYPDHL was measured as
lifetime milk yield divided by the herd life. Sires with at least five
progenies were considered for this study. Records of cows with
some specific or non-specific diseases, reproductive disorder and
physical injury were excluded from the present investigation. The
least-squares solutions were obtained using the model given
below:
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Where: Y., = is the 1” record of individual of i" sire in j"
period and k™ season;

H = is the overall population mean;

S, = is the random effect of " sire;

P = is the fixed effect of )" period of calving (first period =

1966 - 70, second period = 1971 - 75, third period =
1976 - 80, fourth penod = 1981 - 85, fifth period =

1986 - 90, saxth pertod = 1991
1996 - 2000);

SE, = is the fixed effect of K" season of calving;

b =1s lincar regression cocfficients of age at first calving (AFC)

on the trait (s):

A, = 1s the age at first calving;

A = 15 the mean for age at first calving; and

¢, = 1s the random error associated with each observation and

assumed to be normally and independently distributed with
mean zero and vanance 0.

95 and scventh period =

The least-squares and maximum likelihood computer
program of Harvey (1987) was used to estimate the effect of
vanous tangible factors on different lifetime traits. Duncan's
multiple range test as modified by Kramer (1957) was employed
for making all possible pair wise comparison of means.
Hertability estimates for different lifetime traits were obtained by
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the paternal half-sib correlation method. The
heritability estimates were obtained by using
Swiger ef al. (1964). Genetic correlations ameo
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Phenotypic correlations among various traits were calculateq f},) .
variance-covariance analysis. The standard error of b
correlation was computed using the formula given b
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and Cochran (1968). Ceor
RESULTS AND DISCUSSION

The least-squares means and their standard €rTors fo,
lifetime traits, presented in Table 2, indicated that the Means foy
NLC, HL, LTMY, PL, MYPDPL and MYPDHL were 5.1540 43
2260.14+152.24 days, 6420.29+524.21 kg, 1284.544+94 45 dayq:
4.49+0.17 kg/day and 2.58+0.13 kg/day, respectively. The present
estimates are in line with those obtained by Kumar et al. (1997) o,
NLC in crossbred cattle; Singh et al. (1988), Kumar and Reddy
(1989), Raheja (1994) for HL; Kumar and Reddy (1989) for PL;
Thakur (1997) and Singh and Nivsarkar (1998) for MYPDPL iy
Jersey and Hariana cattle, respectively. However, reports for
higher and lower than these estimates of lifetime traits are alsg
available in literature (Ganpule and Desai, 1983; Reddy and
Nagarcenkar, 1988; Jadhavet al., 1994; Kaushik et al., 1994).

PhCnmypic

Table 1.Analysis of variance for lifetime traits

Source df  Mean squares

NLC HL LTMY PL MYP MYPD

DPL HL

Sire 22 3.240 723690.765 12400389.562  309156.069  0.767 0.429

1
Period 5 8.333  1247535.548  26906010.779 665753.669 1.189 1.089
Season 3 2.148  475996.105 2438455.134  322507.519 1.292 0.137
Regression 1 9.121 78788.042 12805313.525 123445248 1.211 1.283
AFC
Error 730 4239 777951.082 12164893.723  330948.742 0469 0.338

df = degree of freedom

The least squares analysis of variance, depicted in Table 1, showed
that the effect of period and season of calving and age at first
calving was statistically non-significant on all the lifetime traits
under study. Non-significant effect of period and season of calving

on HL, LTMY and PL have also been reported by Singh et al.
(2002). Period wise least squares means for lifetime traits,
depicted in table 2, revealed that first period calvers (1966-1970)
excelled in performance for the entire traits under study except for

Table 2. Least square means with standard error (SE) across various non-genetic factors for different lifetime traits

Eflect No. of obs. NLC HL (days) LTMY (kg) PL (Days) MYPDPL YPDHL
Overall 762 5.1540.43 2260.14+152.24  6420.29+524.21 1284.54+94.42 4.49+0.17 2.5840.13
Penod

1 7 7.05£1.60 J159.10£719.51  7985.042481.37  1732.58447.32 4.3840.56 2.48+0.46
2 67 5.9610.82 2751.39+339.63  8804.6141170.98  1526.13211. 06 5.2320.29 2.80+0.23
3 99 5.8610.59 2605.28£230.52  7586.074794.49 1418.36443.17 4.94+0.21 2.66+0.17
4 177 5.80+0.55 2373.58+209.59  7448.834722.28 1432.01430.15 4.76+0.20 2.93+0.16
H 151 4.8910.59 2106.654233.29  5917.914804.07 1245.74444.90 4.29+0.22 2.53+0.17
6 184 395:0.63 1710.69£250.74  4340.21:864.28 985.76£55.76 4.08+0.22 2.39+0.18
7 7 2.51%0.76 1T14.284311.55  2859.3741074.11  651.18+193.59 3.7640.27 2.28+0.22
Season

Summer 158 49610.46 2205.36£167.55  6100.82576.56 1265.62403.80 4.33:0.17 252:0.14
Rainy 46 4904059 2246.074230.46 614024179428 120313443, 13 4.53¢0.21 24017
Autumn 47 5611059 2402.03£230.35  7129.8547931.92 1383.73443.07 4.66£0.21 2.7040,17
Winter 511 5120042 2IB7.08£146 31 6310.25:503.72 1285.6790.72 446t0.16 2.60£0.13
Regressn D.000840.0003 0271027 1.5740.94 0.18524).17 0.0004:0.007  0,0005£0.007
AlC
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Heritability estimates: All the lifetime traits had low
ostimates of heritabilities ranging from 0.070 to 0.192 except
MYPDPL (0.220) (Table 3). Similar results were reported by
Miller et al. (1967), Hargrove et al. (1969), Hoque and Hodges

1<

(1980) and Singh et al.

characte (2002). Thesc estimates indicated that these

e ‘;;‘Ic:;cl“c\:ll::t:llc:::'hy facttnm other than additive genc
lifetime traits reve: :‘t'; it C-‘%llrnm@ i Sl
inlpmvemcnl.inll “ e "'cfc is restricted scope for
selcction on the T"”"”“f”‘""‘ﬂh individual selection while the
Corrective meast Caa ] of progeny performance coupled with
- asures of management and feeding will be more
effective for bringing out genetic improvements in these traits.

N GCY'lCtIC anq .Phcnotypi'c Correlations: All the lifetime
s had high, positive genetic and phenotypic correlations
among themselves which ranged from 0.906 to 0.990 and 0.373 to
0.938, rt;:spectively (Table 3). High positive genetic and
phenotypic correlations have also been reported by Gill and Allaire
(1976), Hoque and Hodges (1980), Basu et al. (1983), Singh et al.
( 995.), Norman et al. (1996) and Thakur (1997). These high
genetic and phenotypic correlations among lifetime traits suggest
that they are governed by similar set of genes i.e. they are the result
of pleiotropic action of genes. Hence selection based on any one of

these traits would result into positive correlated response in all the
traits.

Table 3. Estimates of heritability (diagonal), genetic (above diagonal) and phenotypic (below diagonal)
correlations among lifetime traits

NLC HL LTMY PL MYPDPL MYPDHL
NLC 0.137+0.080 0.965+0.024 0.956+0.028 0.956+0.025 0.9060.066 0.9190.062
HL 0.910£0.016%* 0.070+0.066 0.9640,028 0.983£0,013 0.926+0.069 0.931£0.073
LTMY 0.860+0.015%* 0.8790.015%* 0.070+0.066 0.965£0.21 0.988+0.017 0.990+0.016
PL 0.924:0.016** 0.938+0.016** 0.934£0.016**  0.070+0.066 0.919+0.065 0.960:0.047
MYPDPL 0.4330.034** 0.4510.034** 0.728£0.026%%  0.47320.034** 0.220+0.096 0.977+0.014
MYPDHL 0.4600.034** 0.373+0.035%* 0.743£0.026%*  0.561£0.031** 0.8560.015** 0.192+0.091

From these results it may be concluded that the milk yield per day

of productive life had moderate estimates of heritability and high

genetic correlations with all the lifetime traits. Thus selection on
the basis of MYPDPL will help in the improvement of other traits
through correlated response.
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