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Genetic studies on monthly test-day milk records in Sahiwal cattle
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Recording daily milk yields of cows under field
conditions is not practically possible as performance
recording under field conditions is an expensive proposition.
It is most convenient to obtain test-day milk yields at
monthly intervals, which can be used for predicting the
standard lactation milk yield. Based on predicted milk yield
from test-day records, the animal can be selected for future
breeding. This would reduce the cost of milk recording
under field conditions and help in assessing the breeding
values of sires by incorporating the field data in sire
evaluation programme. Further, the use of test-day yields
will be useful in selecting sires at younger age resulting in
reduced generation interval, increased intensity of selection
attributed to the availability of more number of records on
daughters having test-day records. The usefulness of test-
day yield records depends upon the heritability estimates
of these records as well as the genetic/phenotypic
correlations amongst test-day milk yield records and 305—
day milk yield. Hence, the present investigation was
undertaken to estimate the genetic parameters namely
heritability and genetic/phenotypic correlations of test day
and first lactation 305—day milk yields in Sahiwal cattle.

The data on 713 Sahiwal cows maintained at National
Dairy Research Institute, Karnal over 49 years (1961-2009)
were used for the present study. The traits considered were
10 test-day milk yields (6%, 35%, 65%, 95t 125h 155,
185, 215t, 245%™ and 275" days) and first lactation 305—
day milk yield (FL305DMY). The records of the animals
with known pedigree and normal lactation were considered
for this study. The records of animals with less than 300 kg
of milk production or less than 100 days of lactation length
were also discarded. The data were classified into seasons
(4), periods (16) and age groups (12). Prior to estimation
of genetic parameters, the data were adjusted for different
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significant non-genetic factors (seasons, periods and age
groups). The heritability, genetic and phenotypic
correlations and breeding values were estimated from 586
progeny of 43 sires having five or more daughters by
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.
The statistical significance of phenotypic correlation was
tested by ‘t’ test as given by Snedecor and Cochran (1967)
at N - 2 degrees of freedom.

The estimates of heritability of various test-day yields
ranged from almost zero for 6"-day to 0.36 + 0.14 for 245"
day (Table 1). However, lower range of heritability of test
day yields were reported by Ribas and Parez (1989) and
Machado et al. (1999). Higher ranges were reported by
Geetha (2005). All the heritability estimates were
statistically highly significant (P<0.01) except for 6"-and
125M-day test yields, which were having higher proportion
of standard errors as compared to estimates (Table 1).
Moderate to higher estimates of majority of test Day milk
yields indicated that selection of cows/sires can be done on
the basis of these yields individually or in combination with
each other. Lower estimates of heritability of 6""-day yield
depicted higher role of environmental fluctuations in this
trait suggesting that this test day yield should not be used
for evolving selection criteria in Sahiwal cattle. Similar
findings were reported by Swalve (1994) and Kokate (2009)
in HF cows and Friesian crosses, respectively. The highest
estimate of heritability was observed on 245"-day (MTDY—
9) under the investigation. This was contrary to the findings
of Swalve (1994) and Kokate (2009), who reported highest
estimate of heritability on 155"-day (MTDY-6).

The heritability estimate of FL305DMY was higher and
statistically highly significant (P<0.01). Heritability values
near to the present estimate were reported by Gandhi and
Gurnani (1995); while lower estimates of heritability of this
trait were observed by Kumar (2007), Raja (2010) and
Rehman and Khan (2012). On the other hand, Kannan
(2002) and Singh et al. (2005) reported comparatively
higher estimates of heritability for FL305DMY. The
significantly higher estimate of heritability obtained in the
present study indicated that this trait was highly influenced
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by genetic factors and offers better scope for genetic
improvement through selection.

The genetic and phenotypic correlations among test-day
milk yields are presented in Table 1. The genetic correlation
amongst various test-day milk yields ranged from 0.3156
(6™ day with 245" day) to 0.9944 (125" day with 155%
day). However, some of the genetic associations amongst
test day milk yields were not estimable. No increasing or
decreasing trend in genetic correlations among test day
yields was observed during different months. However,
most of the estimates were higher and statistically highly
significant (P<0.01). Similar findings were reported by
Meyer (1989), Ribas and Parez (1989), Machado et al.
(1997) and Kokate (2009).

The phenotypic correlations among monthly test-day
milk yields were found to be positive, higher and statistically
highly significant (P£0.01). The estimates of phenotypic
correlations among all the test-day milk yields ranged from
0.1798 (6™ with 245" day) to 0.8173 (125" with 155" day).
Higher ranges of phenotypic correlations amongst test-day
milk yields were reported in literature (Meyer 1989, Geetha
2005, Kokate 2009). The genetic correlations of test day
milk yields with first lactation 305-day milk yield were
found to be higher, positive and highly significant (P<0.01)
for all first lactation 305—-day milk yield except for 125"
day yield, which was not estimable. Higher genetic
correlations of first lactation 305—day milk yield with test
day milk yields have been reported by various workers
(Meyer 1989, Ribas and Parez 1989, Machado et al. 1999,
Kokate 2009).

The phenotypic correlations of test-day milk yields with
first lactation 305—day milk yield were positive, higher and
highly significant (P<0.01) except for 6 test-day (Table
1). Higher estimate of phenotypic correlations of first
lactation 305—day milk yield with test day milk yields were
also reported by Ribas and Parez (1989) and Kokate (2009).

Higher estimates of genetic and phenotypic correlations
amongst test-day milk yields and their higher association
with first lactation 305-day milk yield as well as higher
estimates of heritability of all these traits revealed that all
the milk yields (test days and FL305DMY) can be used to
evolve multi trait selection criteria for cow/sire evaluation
in Sahiwal cattle.

SUMMARY

Data on 713 Sahiwal cows maintained at the Institute
over a period of 49 years (1961-2009) were used to estimate
the genetic and phenotypic parameters of first lactation 305-
day or less milk yield and monthly test-day milk yields.
The heritability estimates of first lactation 305—-day milk
yield and these 10 test day milk yields (6™, 35, 65, 95t
125t 155, 185t 215, 245™ and 275 day) were 0.3581,

MONALISA ET AL.

112

[Indian Journal of Animal Sciences 84 (6)

0.0489, 0.2621, 0.2723, 0.2204, 0.1802, 0.2927, 0.2585,
0.3122,0.3645 and 0.3492, respectively. All the heritability
estimates were statistically highly significant except for 6
and 125" day test-yields. The genetic and phenotypic
correlations of majority of test day milk yields with first
lactation 305-day milk yield were higher, positive and
highly significant. Higher estimates of genetic and
phenotypic correlations amongst test-day milk yields and
their higher association with first lactation 305-day milk
yield as well as higher estimates of heritability of all these
traits revealed that all the milk yields (test days and
FL305DMY) can be used to evolve multi trait selection
criteria for cow/sire evaluation in Sahiwal cattle.
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