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Genetic parameters of lactation performance traits in Hariana cattle
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ABSTRACT

The data pertinent to lifetime traits on 762 Harian: o )

maintained at Government Livestock Farm, Hisar were (‘()l)Zi'(l'("‘r:'((l.‘,I‘:i/:sl‘ l':nl("lll'llll,ii)‘r:l;\'/wglIlwm Ty pan [rogeny of 23 sires
correlation with fourth l:u"lulim‘l MY, LLand PY except the relationship nfﬁr;l lil(‘l'lli()l‘l Il-‘ th wi

PY. First lactation DP, Cland SP had high negative genetic correlation with fnurlh‘ lacte l" o n;l‘:(":) o Im)m“”'n e
Jactation length association with first SP and CL. First lactation MY and LI, had 'mq‘illil\‘/m : ‘.|,‘l-';m‘I m oarming fourth
ml“mmpm-lhrnmnrvlmi(svxcopl with fourth dry period. Second lactation MYiIll(lll’Y ll'u?}:"“rh" dt.l-“'m with ;"” e frm‘rlh
with fourth lactation MY and PY, while these traits had negative association with fourth I'( e tl'g f;‘)’;‘,’“sf”)' X““"“" e
third MY, LL and PY had negative genetic correlations with fourth lactation DP, Sl’d(l Ol b o e
association of third LL with fourth SP. In addition to this, third DP, Cland SP had hi l;«:xnd negative i i i
fourth lactation MY and PY, while these traits had high positive genetic correlzﬁionq Wiiﬁaf(l)\;cﬁlerggcg;rrelztlggs w:_h
suggested that selection on the basis of PY1 will also bring out genetic improvement in‘ MY of eaZh 1 Lz;t‘ zf]r"lh". :ll’r "
only reduce the generation interval by early selection but also reduce the unproductive life of the anima?;y r:,c;]ljcin;sf;v }1 "

and PY had high positive genetic

and CI barring low and positive
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INTRODUCTION

The ability to produce and reproduce for many
years is a desirable 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 hecomes more relevant to tackle out

the means for ameliorating the performance
efficiencies by developing certain guidelines for
selection. Indeed, the knowledge of genetic
variability with respect to each trait and co-
variability existing among traits of different
lactations are a beacon light for planning
Appropriate selection and breeding strategies for
the genetic improvement of dairy animals.
Therefore the present investigation was
undertaken with a view to study genetic and
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phenotypic correlations of mature lactation traits
with that of earlier lactations in Hariana cattle.
MATERIALS AND METHODS

In order to achieve the objective, the data
pertinent to lifetime traits on 762 Hariana cows
calving during period 1966 to 2000, progeny of 23
sires maintained at Government Livestock Farm,
Hisar were considered. The duration of 35 years
was divided into 7 periods of five years each (first
period = 1966 - 70, second period = 1971 - 75,
third period = 1976 - 80, fourth period = 1981 - 85,
fifth period = 1986 - 90, sixth period = 1991 - 95
and seventh period = 1996 - 2000). The four
seasons were delineated as summer (April-June),
rainy Uuly-September), autumn (October-
November) and winter (December-March) on the
basis of geo-climatic conditions prevailing in the
region. The traits recorded were: lactation milk
yield (MY), lactation length (LL), peak yield (PY),
dry period (DP), calving interval (CI) and service
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period (SP). Sires with at Jeast five progent "
: ows W

considered for this study. Records of ¢ - )
non-specific diseases,
i ical injury were
reproductive disorder and physical mJThy .
i igati east-

excluded from the present investigation- f:
s were obtained according 10

some specific or

squares solution
Harvey (1987) using the model given below:
Yijkl=p+ Si + Pj + SEk+ b (Aijkl <A) + eijkl |
Where: Yijkl =is the Ith record of individual of ith
sire in jth period and kth season; p =1 the ove'rall
population mean; Si =is the fixed effect of ith sire;
Pj = s the fixed effect of jth period of calving; SE‘k
= is the fixed effect of kth season of calving; b is
linear regression coefficients of age at first calving
(AFC) on the trait (s); Aijkl = is the age at first

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

eijkl = is the random error associated with each
observation and assumed to be normally and
independently distributed with mean zero and
variance c e2.

The least-squares and maximum likelihood
computer program of Harvey (1987) was used to
standardize the data for significant effects on
lactation traits. Genetic correlations among
different
components of variances and covariances. The

traits were calculated from sire

standard error of genetic correlation was estimated

h

by using the formula given by RobertSO |
Phenotypic correlations AMONg variq, trn. 1959)‘ |
calculated from variance - COVariane, altswere
The standard error of phe“(’t}’pic correly alysis_
computed using the formula given by Slo W
and Cochran (1968). rlecle%r
RESULTS AND DISCUSSION

Correlations between first and Jourth l“‘tation
The genetic and phenotypic Cotrelag, Taj
performance traits between firg laCtatiO S oof
fourth lactation traits are presenteq in Table 1 anq
analysis revealed that first lactation MY, Ll: 3
PY had high positive genetic Correlatiopg aTld
fourth lactation MY, LL and py eXCeptW:}:h
relationship of first lactation length with fo, e
lactation MY and PY. First lactation DP, (1 - drst}ll
had high negative genetic correlationg with foypy,
lactation MY, LL and DP barring fourth laCtatiOD
length correlations with first SP apq CL Fiyy
lactation MY and LL had positive correlatjqp,
with all the fourth lactation performance traitg
except with fourth dry period. First DP, §p and (]
had high positive genetic correlations with fourth
DP, SP and CI except the genetic correlatiop of
first dry period with fourth CI and Sp. Firgt
lactaion MY and PY had positive phenotypjc

correlations with all the performance traits of

Table 1 Genetic and phenotypic correlation of performance traits between first lactation and fourth lactation

Traits G/P MY4 LL4 PY4 DP4 Cl4 SP4
MYL G 0854000 0782030 069004 0562033 0024032  001+03)

P 0.4620.04™  0.36£0.05**  0.3620.05**  -0.03+0.05 0.2110.05*  0.2240.05*
LLL G 0265031 0853040  0.052031  0.02:046 0374036 030409

P OI9£005 023005 0403005 002:0.05  015:005 015005
PYI G 0.81+0.04 0.5620.35 0.96+0.05 -0.69+0.30 0.19£0.30  -0.17£0.31

P 0434004 0242005 0432004 0032005  0.14£0.05 0162005
DPL G 0642021 0615041 0582020 0572032 0192032 0152054

P 0063005 0024005 013005  0912005*  090+005* 0102003
It G 071031 0065060 0882028 0772041 o73m0ns  05020Y

007005 0188005 0054005 0905005  ogso0sc 0272005
LG 070238 0954048 072020 omomome omamez 07

P 0054005 0.18+0.05 0082005 020:005*  030£005r 028500

P= Phenotypic; G= Genetic; * P<0.05; * p<o, 0
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Table 2 Genetic and phenotypic correlation of performance traits between second and fourth lactation

T G/ MY4 LL4 PY4 DP4 Cl4 SP4

2 G 0.83£0.10 0.58+0.34 0.7520.12 0.90£0.28 -0.30£0.29 10.312£0.30
p 0.5240.04**  0.3420.05™  0.49+0.04*  0.0620.05 0.14+0.05 0.17+0.05

g7 G 0.2310.27 0.3410.41 0.11£0.26 -0.641+0.35 -0.23£0.32 -0.21+0.34
P 0.29+0.05**  0.27£0.05*  0.20+0.05 -0.0610.05 0.09+0.05 0.12+0.05

S7 G 0928007 0.20+0.39 0.91+0.05 -0.790.29 0.40£0.27 -0.38+0.29
P 0.50£0.04**  0.21£0.05*  0.59£0.04**  .0.07+0.05 0.06+0.05 0.09£0.05

o2 G 0.49£0.31 -0.2620.54 0.51£0.30  0.41+0.43 0.1240.41 0.0610.43
P 0.04£0.05 0.06+0.05 0.14£0.05  0.22+0.05* 0.2240.05*  0.23%0.05**

co G 057036 0.77+0.44 0.31£0.32  0.430.46 0.60+0.33 0.68+0.32
P 0.19£0.05 0.2420.05*  0.04+0.05 0.13+0.05 0.26£0.05**  0.28+0.05**

sp2 G 0652033 0.530.55 0.84£0.32  0.50+0.49 0.5340.39 0.5310.41
P 0.12+0.05 0.2240.05*  -0.01£0.05  0.15+0.05 0.27£0.05*  0.28+0.05™*

p= Phenotypic; G= Genetic; * P<0.05; ** P<0.01

fourth lactation except with fourth dry period. First
LL had low and positive phenotypic correlations
with all the fourth lactation performance traits
except with fourth lactation length. First lactation
SP and CI had low to moderate positive
phenotypic correlations with all the fourth
lactation performance traits except with fourth
lactation PY. Likewise, first DP, SP and CI had low
to moderate associationship with fourth DP, SP
and CL Fourth PY had negative correlations with
first DP, CI and SP.

Correlations between second and fourth lactation traits:
Second lactation MY and PY had highly positive

PY, while these traits had negative association with
fourth lactation DP, SP and CI (Table 2). Second
LL had low to moderate genetic correlations with
fourth lactation MY, LL and PY whereas fourth
DP, SP and CI had negative genetic correlation
with second LL. Moreover, second DP, SP and CI
had high positive genetic correlations with fourth
DP, SP and CI barring low positive genetic
relationship of second DP with fourth CI. Second
lactation MY, LL and PY had significant positive
phenotypic correlations with fourth MY, LL and
PY while all other second lactation traits had
positive phenotypic correlations with all the

genetic corr 's with fourth lactation MY and performance traits of fourth lactation except that of
Table 3. Geo henotypic correlation of performance traits between third and fourth lactation
Traits (. i LL4 PY4 DP4 Cl4 SP4
MY3  C )930.06 0.92+0.36 0.82£0.09 094028 0424027  -0.36£0.29

P 0.5910.04* 0.34£0.05**  0.5430.04**  -0.10£0.05 0.1240.05 0.13£0.05
L3~ G 0043033 0.33F0.36 0.2650.30 UZ9F0.46 U.04F0.40 U.04F0.41

p 0.36+0.05** 0.4140.04** 0.1620.05 -0.0410.05 0.2240.05* 0.23+£0.05*
PY3 G 0.97+0.04 0.39+0.37 0.97£0.02 -0.78+0.28 -0.40%0.27 -0.34%0.28

P 0.58+0.04* 0.20+0.05* 0.67+0.04**  0.12+0.05 -0.01£0.04 0.0240.04
DP3 G 20.78+0.17 0.16+0.43 -0.7510.16 0.94+0.23 0.59+0.25 0.5310.28

P 0.1040.04 0.0240.04 0074004  0.20£0.04*  020£0.05*  0.16+0.04
B g -0.81£0.17 -0.07+0.48 -0.9120.15 0.90+0.28 0.57£0.27 0.57£0.28

p 0.18+0.04 0.31+0.05** -0.01£0.04 0.1410.04 0.34£0.05** 0.31£0.04**
SP3 G 0.65+0.22 0.04+0.49 -0.83+0.17 0.90+0.28 0.71£0.23 0.71£0.25

P 0.16+0.04 0984005  -0.02+004  0.1520.04 0.3240.05**  0.30+0.04**
P= Phenm_\pic: G= Genetic; * P<0.05; ** P<0.01
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association of fourth DP with MY, LL an
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second lactation. Second calving interval

i tions with
tive phenotypic correla
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to moderate p " braite,

all the fourth lactation performanc
However, second DP, SP and CI had .moderé-l:l(:
significant positive phenotypic correlations W1

fourth CI and SP. Fourth DP had negafive
correlations with second MY, LL and PY while
fourth PY had negative correlations with second

DPand SP.

Correlations between third and fourth lactation traits:

As in earlier discussion, the genetic correlations
among MY and PY between preceding lactation
and succeeding lactation were obtained as high
and positive (Table 3). Moreover, third MY, LL
and PY had negative genetic correlations with
fourth lactation DP, SP and CI barring low and
positive association of third LL with fourth SP.
Also, third DP, CI and SP had high and negative
genetic correlations with fourth lactation MY and
PY, while these traits had high positive genetic
correlations with fourth DP, CI and SP. Moreover.
third DP, SP and CI had positive phenotypic
correlations with all the traits except that of fourth

N

D

My ™

Eilrlier
)

lactation PY and that of third Dp with
and PY which were low and negative.
third DP, SP and CI had oy o n
phenotypic correlations with fourth Dp zderale
SP. » ang
The genetic and phe"Ot)/pic o
between lactation traits indicated that Py ony
high genetic and significant phenol hay
correlations with MY of each lactaﬁOthPic
negative genetic and phenotypic correlag, ang
DP of each lactation. This suggesteq that Sel: “fith
on the basis of PY1 will also bl‘ing ou Clig

t .

improvement in MY of each lactation, Tliesnehc
wi|

by

selection but also reduce the “nPFOducﬁVe l
the animal by reducing DP.
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