Journal of Livestock Biodiversity

Genetic evaluation of first lactation pProduction and reproduction traits in

Sahiwal cattle
PKathiravan', G.K. Sachdeva’ R € ¢ il
1 Sachdeva’, RS, Gandhi', T.v. Raja’, PK. Singh' and A K. Singh’

Dairy Cattle Breedi ;
airy Cattle Breeding Division, National Dairy Research Institute, Karnal

ABSTRACT

The present study was ¢ te :
I ¥ conducted on first lactation production and reproduction performance of Sahiwal

cattle from NDRI, Kamal and Government Lives : i o ) k

Sahiwal cows born to 60 sires, spread over a pcric(:(tio(fil‘( 3?;::1}5 ;:z(l)l:fal?)]?;fo ;(l)lods(nofv' F”?t laj tfatmn rccovrds' n‘f vas
The overall least squares mean of first lactation traits viz, AFC. FLL FLMY, FL.’:\(/)LSI[C)IL\[/;I 'k (’f“hc G e
“‘*“"““"d]“(’)gcil 234.97416.3 days, 322.2146.82 days, 1785.32449.49 kg, 152611434 ;(7' i:ngf)) '7):: ?1F9Lxl (‘;:;:c
- : avs ¢ 2 £ k “ L) . . s . . S,
;(l]_ll,b\ii‘lt :s‘i_’n(ii?c:ln]tll]dli Ti'ﬁ‘?“l(lv()g' days respcctlvcly. The estimates of first lactation production traits, except
rLL, 2 YlUgherin arnal herd while all the first lactation reproduction traits were significantly higher
in LUC‘\'“O\‘V ‘hcrd. SC§5011 effect was not significant on most of the first lactation traits except first dry period. In
f‘OﬂfTaSL different pCl:l()dS (‘r03]ViI1g were found to have significant influence on all the traits exéepl first calv‘ing
interval and ﬁ'rst service period. Similarly, interaction of herd and period was found to have significant effect on all
ic first lactation traits while herd x season and period x season interactions were not found to have any significant
mﬂ_ucncc for_ most of the traits. The heritability estimates of different first lactation production traits were moderate
while the estimates for different reproduction traits were low except for age at first calving. In conclusion, the mean
performance of different first lactation production and reproduction traits was comparatively better in K;amal than

that of Lucknow herd. However, there seems to be a decreasing trend in production performance of both the herds.
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INTRODUCTION

Sahiwal, one of the best sub-continental milch breeds of
zebu cattle (Maule, 1990), is known for its endurance to hot climate
of tropics, resistance to tropical diseases, low cost of maintenance
and having higher percentage of milk constituents. The original
breeding tract of Sahiwal cattle lies in the Montgomery district of
Pakistan and true to the type animals are available in the bordering
districts of Punjab and Rajasthan in India. Additionally, about 1200
breedable females with good production potential are maintained
at various organized farms located in different parts of the country
(Joshi et al., 2001). The objectives of the present study were (i) to
evaluate performance of Sahiwal cattle with respect to first
lactation production and reproduction traits in organized herds (ii)
to estimate the effects of different non-genetic factors and their
interaction on first lactation traits and (iii) to estimate genetic
parameters viz. heritability and genetic correlations among
different first lactation traits.

MATERIAL AND METHIODS

First lactation records of 894 Sahiwal cows born to 60
sires spread over a period of 33 years from 1973 to 2005,
maintained at National Dairy Research Institute, Karnal and
Government Livestock Farm, Chakganjaria, Lucknow were
utilized for the present study. Only the sires having records on at
least 5 daughters were included in the present study. The records of
only those animals with known pedigree and normal lactation were
considered. The lactation records of less than 100 days were
considered as abnormal and were not included in the analysis.
Expression of different traits varied in different periods due to
change in managemental practices over time. The total duration of
the present study was divided into six equal periods of five years
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each. Each year was divided into four seasons namely winter
(December-March), summer (April-June), rainy (July-September)
and autumn (October-November). In order to classify the data for
different periods and seasons, year and season of birth was
considered for age at first calving, while year and season of calving
was considered for other first lactation tra.ts. The traits considered
in the present study were age at first calving (AFC in days), first
lactation length (FLL in days), first lactation total mil yield (FLMY
in kg), first lactation 305 days milk yield (FL305DMY in kg), first
service period (FSP in days), first dry period (FDP in days) and first
calving interval (FCI in days).

Statistical Analysis: The influence of non-genetic factors on
different traits were studied by least squares analysis of variance
for non-orthogonal data using the technique described by Harvey
(1987). The model for the least squares analysis of variance to
estimate the influence of non-genetic factors on difterent first
lactation traits included the effects of herd, seasons, periods and
interaction among them. Prior to estimation of genetic parameters,
the data were adjusted for different significant non-genetic factors
(herd, season, period and their interaction effects). The data after
adjustment for different significant non-genetic factors were
utilized for estimation of genetic parameters. Paternal half-sib
correlation (intra-sire correlation among daughters) method was
used to estimate heritability of different traits (Becker, 1975). The
standard error of heritability was estimated by the formula given by
Swiger er al. (1964). The genetic and phenotypic correlations
among different traits were estimated from the analysis of
variance/covariance using half sib data as suggested by Becker
(1975). The genetic correlation was calculated from sire

component of variance and covariance.
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Traits
Herd Season Period Herd x Herd x Period
Season Period Seasonx
AFC 1020147**  9481™ 731877**% 126683 381194*%* 65266 NS
FL305DMY  15699315** 407836™°  1381835%*  89690™°  2561216%*  204224'S
FLMY 20276626**  701108™°  2337231** 2982465 4612893**  386743%
FLL 1421 5695 52219**  NA 65450%* 913N
FSP 264897** 36851 16405 59411 72729%* NA
FDP 233829%* 66224* 70250%*% 43172 74814** 17750
FCI 237488** 36000 M 14205 63715* 69335* NA

**Highly significant (P<0.01);
cffects were not significant

*Significant (P<0.05); NS Not Significant; NA-Interaction effect not analyzed as both the main

ctation production and reproduction traits in Sahiwal cattle

Tuble 2. Least squares means of different first la

Effects  FL30SDMY (kg) FLMY (kg) FLL(days)  AFC(days)*  FSP(days) ~ FDP(days) FCI (days)
Oversll 1526143497 1785324949  3222+682  1234.9%163  239.7+1198 201.6£11.05 5238119
Herd
Lucknow 1254.8+32.33% 147694576 322474631  1292.5+20.00 274941108 23471022 5572:1108
Kamal  1797.4457.56° 2093748147  321.9¢11.23 1 177542538  204.5£19.77 168.5+18.19 490.5£19.73
Secason
Winter 1573842803 1840.939.66 332394547 1223941932 218.749.6 169.9.8.8¢  502.3:96!
Summer 1476063694  1705.4£5228 32594721  1236.1+31.98  216.712.66 175.8£11.68 5018120
Rainy 1581.255.38 1831.1478.37  330.03:10.8  1240.8+29.04  217.318.97 171741750 SOLTEISH
Avumn 14734411775 1763.8£166.65 300482297 1239243649  306.2440.34 289, 143722 58965808
Penod
197650 160268508 20344412477 641720 123185099 245938302  147.12787 s307:302!
QR 2 -2
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: ::;’; 1665144865 I865.616886 32254049 11997424419 2144x1667 1787¢153° so1 21687
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Although season was found 1o have non-significant
oo ON all the first lactation production traits, it was found
calved inwinter and rainy season had highet milk yvields
{to that of cows that calved during summer and mluumn
oon® These findimgs are v‘unsislm‘n w-uh the results of Mohanty
::wl | Kumar (:nn.‘f) and Kumat .(Lnn/) This is understandable
2 olevel of green fodder production normally goes down during
ast mmet and autumn scasons. Although silage and hay are
lh\:\“\m’ Juring lean scasons in both the farms, scason seems to
" cortain influence on the production of Sahiwal cows.
«everal other factors like stress due to adverse
mnrnﬂ““’"m conditions is bound to affect the production of dairy
nimals. Among the various first lactation reproduction traits, FDP
;‘ 4« found 1o be significantly influenced by the seasonal effects.
Cows that calved during autumn scason had significantly higher
FP than those that calved during other scasons. Similarly, all the
other first Jactation reproduction traits (FSP and FCI) were
omparatively higher in cows that calved during autumn season
although they were statistically non-significant (P>0.05). Non-
«enificant influence of difterent seasons on various first lactation
eproduction traits had been reported earlier by Sahota and Gill
(1994). Kuralkar ez al. (1996) and Kumar (2003). Mohanty (2001)
m\oncd that the animals calved in autumn had highest FDP among
different scasons of calving, which is in agreement with the
findings of the present study. However, Kumar (2007) reported
significant seasonal influence on first service period and first
calving interval.

mnl’l"

(‘\fn

Alorcover.

Cows that calved in different periods had significant
differences (P<0.01) with respect to their lactation length and milk
vields. The mean performance of all the three first lactation
production traits viz. FLL.FLMY and FL305DMY decreased over
the period of time and it was lowest in the last period of calving that
spread between 2001 and 2005. The mean FLMY and FL305DMY
increased slightly during the carly 1990s, but subsequently
decreased drastically till 2005. Similarly, there was deterioration in
different first lactation reproduction traits except AFC with mean
values being the highest for the period 2001-2005. Significant
influence of different periods (P<0.01) was observed in AFC and
FDP. However, no consistent trend was found, with fluctuations
being observed over the period of calving in case of first service
period and first calving interval. The fluctuation in FSP could be
due to differences in managemental practices followed during
different periods of time. The variability in FCl over periods might
be due to its high association with FSP, since similar trend was
observed for both these traits. These findings are in agreement with
Chaudhary er al. (1995) and Singh and Gurnani (2003). The
interaction between herd and period was found to be significant on
all the first lactation traits while period x season interaction had
significant influence on none of the traits under study. The effect of
berd x season interaction was not found to be significant for most of
the traits except FCI. Among the herd x period interactions of
different traits, it was found that there was consistent decreasing
trend in milk yield of Lucknow herd over the period of time while
lbere was fluctuation in milk yields of Karnal herd. Most of the
significant differences in different reproduction traits due to the
interaction of herd and period can be attributed 1o lower
performance level of the Lucknow herd.

§o
E)
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I'he data on different traits were adjusted for significant
effects using least squares constant before estimating the genetic
parameters viz, heritability and genetic correlations. The
estimates of heritability, phenotypic and genetic correlations are
presented in Table 3. The heritability estimates ranged from
0.061+0.06 (FDPyto 0.3110.10 (AFC). The heritability estimates
for different first lactation production traits viz. FLL. FLMY and
FL30SDMY were 0.180+0.0%, 0.091+0.07 and 0.180+0.0%
respectively. Among these estimates, except for FLMY, the other
two were found to be moderately heritable and significant
(P<0.01). The heritability estimates of the production traits
observed in the present study are comparable to that of Banik
(2004) and Kumar (2007) while higher estimates were reported by
Mohanty (2001) and Singh et al. (2005). The heritability estimates
for different first lactation reproduction traits viz. AFC, FSP, FDP
and FCI were 0.310£0.10, 0.086+0.07, 0.061+0.06 and
0.065+0.06 respectively. With the exception of AFC. all the other
reproduction traits were found to be lowly heritable and the
heritability estimates were not statistically significant (P>0.05).
This is consistent with the reports of Banik (2004) and Kumar
(2007) while Mohanty (2001) reported marginally higher
estimates but with large standard error.

The genetic correlation between age at first calving
and first lactation milk yield was negative (-0.171=0.361) and
non-significant. The genetic correlation of AFC with FLL,
FSP, FDP and FCI were also negative but significant (P<0.01)
with the 'r' values of -0.511+0.268, -0.540+0.382, and -
0.315+0.446 and -0.690+0.464 respectively. Positive genetic
correlation was observed between AFC and FL-305D-MY
which is contradictory to the report of Kumar (2007).
However, genetic correlation estimates of similar range
between these two traits had been reported earlier (Singh,
1981: Mohiuddin et al., 1991). The first lactation 305 days or
less milk yield was having

positive genetic correlation with traits like FLL, FSP
and FCI with 'f' values of 0.335+0.293, 0.096+0.436 and
0.001£0.491. However, with the exception of FLL, estimates
of genetic correlation of FL305SDMY with the other traits were
found to have high standard error. First lactation length was
found to have significant positive genetic correlation with all the
first lactation traits except FDP. The negative genetic correlation
between FLL and FDP was significant (-0.335+0.293) and is
understandable, as higher number of days in lactation will reduce
the subsequent dry period before next calving. Highly significant
(P<0.01) positive genetic correlation (0.964+0.054) was found to
exist between first service period and first calving interval. This is
expected as the caving interval is bound to increase if the number
ofdays for successful insemination increases.

In order to evaluate the pertormance of the two Sahiwal
herds under study over time, the mean performances of both the
herds for different first lactation production and reproduction
traits were plotted against ditferent periods of calving (Figure).
The mean first lactation milk yield and first lactation 305 days or
less milk yield were found to decrease consistently in the
Lucknow herd. The mean FLMY of 1903.57 kg in 1976-80
reduced to 1506.66 kg in 2001-06, while the mean FL30SDMY
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AFC FLL FLMY FL305DMY FSP FDP FCI
AFC 0.301£0.10%* 0.132%* 0.108** 0.136** 0.058™ 20.052%  .0.099%x
FLL -0.511%* 0.180+0.08%*  0.830** 0.997** 0.417** 0.074* -0.174%+
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Figure 1. Comparative performance over different periods in the two herds of Sahiwal cattle for various first lactation traits

In conclusion, the mean performance of different first
t | lactation production and reproduction traits was comparatively
better in Karnal than that of Lucknow herd. However, there seems
to be a decreasing trend in production performance of both the
herds. The heritability estimates obtained in the present study were
. found to be low to medium for different production and

| reproduction traits respectively.
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