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Abstract: The present investigation was undertaken to estimate the effect of non-genetic factors on different production
traits of Murrah buffaloes maintained at Buffalo Research Centre, Chaudhary Charan Singh Haryana Agricultural
University, Hisar, India. A total of 1128 lactation records of 326 Murrah buffalo were targeted to explore the effect of non-
genetic factors. The production traits considered for the present study were lactation yield (LY), lactation length (LL), 305
days milk yield (305 MY), peak yield (PY), and days to attain peak yield (DAPY). The highest CV (%) was obtained for
PY. The overall least squares means were 2118.10 + 25.54 kg, 296.60 + 3.23 days, 2053.88 + 21.80 kg, 11.08 + 0.08
kg, and 61.72 + 1.02 days for LY, LL, 305 MY, PY and DAPY, respectively. The period of calving revealed a highly
significant (P<0.01) effect on targeted traits except for LL. Animals in the fourth lactation revealed significantly the
highest LY and PY. The effect of the season of calving was highly significant (P<0.01) on all the traits under study.
Performances of animals calved during summer seasons were excellent for the traits under the present study. The effect
of parity was highly significant (P<0.01) for all the traits under study except for DAPY where it was non-significant. The
significant effects of different non-genetic factors like period of calving, the season of calving, and parity of animals on
different production traits of Murrah buffaloes indicate that adjustment of effect of non-genetic factors is important for

in Murrah

accurate and unbiased estimates of genetic parameters and selection of superior animals.
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INTRODUCTION

Buffalo is the prime dairy animal of India and the
current population in India is 109.85 million [1]. Murrah
breed is one of the renowned breeds of buffaloes in
India by virtue of its milking capacity combined with
tremendous potential for further genetic improvement
[2]. This breed is predominantly found in Haryana and
the adjoining states of Punjab, UP, and Delhi. There
are many non-genetic factors, which influence the
phenotypic expression of performance ftraits of
buffaloes like the period of calving, the season of
calving, parity, etc. An accurate genetic evaluation can
be done after adjusting the data for the best estimates
of genetic parameters in the evaluation of Murrah
buffaloes [3]. Therefore, the present study was planned
to investigate the influence of various non-genetic
factors on production performance traits and to suggest
suitable management practices, selection, and
breeding strategies for the genetic improvement of
Murrah buffaloes.
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MATERIALS AND METHODS

The present study was conducted on data
pertaining to 1128 lactation records of 326 Murrah
buffaloes maintained at Buffalo Research Centre
(BRC), Chaudhary Charan Singh Haryana Agricultural
University, Hisar, Haryana (India) over a period of 20
years from 1987 to 2006. The duration of 20 years was
divided into 4 periods of five years each. The three
seasons were delineated as summer (March to June),
monsoon (July to October), and winter (November to
February) on the basis of geo-climatic conditions
prevailing in the region. The production traits recorded
were: lactation yield (LY), lactation length (LL), 305
days milk yield (305 MY), peak yield (PY), and days to
attain peak yield (DAPY). Lactations shorter than 150
days were excluded from the present study. Abnormal
records like abortion, mastitis, chronic illness, physical
injuries, etc. were also excluded from the present
study. The descriptive statistics were calculated using
the suitable formula [4].

The least-squares solutions were obtained using the
model given below:

Yix= M + Pi+ Sj+ Pag + e
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Where,

Y= " lactation record of individual of the i period in
the j" season of k™ parity

p=overall population mean

P= fixed effect of an i" period of calving
S= fixed effect of j" season of calving
Pay =fixed effect of k"parity

ej= error associated with each observation and
assumed to be normally and independently distributed
with mean zero and variance o7,

The least-squares and maximum likelihood
computer programs [5] were used to estimate the effect
of various tangible factors on different traits under
study. Duncan’s multiple range test (DMRT) was used
for making all possible pairwise comparisons of means

[6].
RESULTS AND DISCUSSION

The descriptive statistics of different production
traits of Murrah buffaloes have been presented in Table
1. The overall mean values were 1968.76+23.37 kg,
289.89+3.46 days, 1925.88+33.36 kg, 11.12+0.25 kg,
and 61.11+0.78 days for LY, LL, 305 MY, PY, and
DAPY, respectively. Higher estimates of 305 MY and
lower estimates of TMY and LL were reported in
Egyptian buffaloes [7].

The coefficient of variation (CV) (%) was the lowest
for LY and the highest for PY. The moderate to high CV
indicates that there is moderate to high variability in the
production traits of Murrah buffaloes. Therefore, these
traits can be improved by selection strategies along
with better management practices. Lower CV (%) for
305 MY and total lactation milk yield was reported in
Murrah [8] and Nili-Ravi buffaloes, respectively [9].

Lower CV (%) values for total lactation milk yield, 305
MY, and LL were reported in Egyptian buffaloes [7].

The least squares means were presented in Table
3. The overall least squares means were 2118.10 %
25.54 kg, 296.60 + 3.23 days, 2053.88 + 21.80 kg,
11.08 + 0.08 kg, and 61.72 + 1.02 days for LY, LL, 305
MY, PY and DAPY, respectively. Similar values of LL
and lower values for TMY were reported in Egyptian
buffaloes [10]. Higher values were reported for TLMY &
305 d MY in Murrah buffaloes [11]; 305 days MY & PY
in Murrah buffaloes [12]; TLMY, 305DMY & LL in
Murrah buffaloes [13]; TLMY & 305MY in Murrah
buffaloes [3]; LY, LL, 305 days MY, PY & DAPY in
Murrah buffaloes [14]; LL in Surti buffaloes [15]; first
lactation length & peak yield in Murrah buffaloes [16].
However, lower estimates were reported for LY and LL
in Nili-Ravi buffaloes [12]; PY in Murrah buffaloes [13,
3]; first lactation 305 MY in Murrah buffaloes [16].

In the present model, the R? values were found to
be 0.080, 0.080, 0.118, 0.248, and 0.034 for LY, LL,
305 MY, PY, and DAPY, respectively. Lower estimates
of R® values for TLMY and 305d MY in Murrah
buffaloes [11].

Effect of Period of Calving

Analysis of variance (Table 2) revealed that the
period of calving had a highly significant effect (P<0.01)
on all the production traits under the present study in
Murrah buffaloes except for the LL, where it was non-
significant. There were no definite increasing or
decreasing trends found in Murrah buffaloes which may
be due to the environmental variations present in
different periods. However, least squares means
depicted in Table 3 showed that performances of
animals of the 4™ period of calving i.e. 2001-2006 were
the best for LY and PY and it was significantly higher
than the other periods. This result indicates that due to
effective breeding, selection strategies, and other

Table 1: Descriptive Statistics of Production Traits in Murrah Buffaloes

Traits No. of Obs Mean SD SE CV (%)

LY (Kg) 1128 1968.76 784.99 23.37 39.87
LL (Days) 1128 289.89 116.21 3.46 40.09
305MY (Kg) 1126 1925.88 1119.50 33.36 58.13
PY (Kg) 1111 11.12 8.33 0.25 74.92
DAPY (Days) 1103 61.11 26.01 0.78 42.57

LL: Lactation Yield; LL: Lactation Length; 305 MY: 305 days milk yield; PY: peak yield; DAPY: days to attain peak yield; SD: Standard Deviation; SE: Standard error:

CV: Coefficient of Variation.
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Table 2: Analysis of Variance for Various Production Traits in Murrah Buffaloes
MSS
Source of variation df
LY LL 305 MY PY DAPY
Period of calving 2 2904316.27* 60690.34 1706914.56** 18.09** 1959.29**
Season of calving 3 2468944.62* 3802.36** 2387929.79** 64.29%* 2785.11*
Parity 6 1914446.69** 26711.15** 2687711.64* 86.66** 361.83
Error 1030 252309.06 4046.97 183848.64 2.19 403.79
**P<0.01.
Table 3: Effect of Non-Genetic Factors on Milk Production Traits in Murrah Buffaloes
No. of obs LY (Kg) LL (days) 305MY (Kg) PY (kg) DAPY (Days)
Overall 1042 2118.10 + 25.54 296.60 + 3.23 2053.88 + 21.80 11.08 + 0.08 61.72 + 1.02
Period of calvin w* NS w* w* w*
1987-1991 112 2069.42° + 53.23 298.11+6.74 1989.40° + 45.43 10.80% + 0.16 68.20° +2.13
1992-1996 273 2096.39° + 34.47 295.75 + 4.37 2051.45° + 29.43 10.80% + 0.10 58.33% + 1.38
1997-2001 302 2056.71° + 33.80 300.37 + 4.28 1991.86° + 28.85 10.94* +0.10 61.10°+ 1.35
2001-2006 355 2249.87° + 32.65 29218 +4.13 2182.81° + 27.87 11.76° £ 0.10 59.25% + 1.31
Season of calving > > > > >
Summer 230 2183.56° + 40.65 308.13°+5.15 2104.25° + 34.70 11.18°+0.12 58.58% + 1.63
Monsoon 550 2016.50° + 28.00 282.19% + 3.55 1976.01° + 23.90 10.83% + 0.08 63.52° + 1.12
Winter 262 2154.23" + 35.45 299.49° + 4.49 2081.38° + 30.26 11.23°+0.10 63.05" + 1.42
Parity - . - - NS
1 369 1934.87° + 26.80 320.33° + 3.39 1822.81° + 22.87 9.68 + 0.08 61.12 % 1.07
2 252 2137.25° + 32.99 310.19" + 4.18 2046.04° + 28.16 10.74° +0.10 61.18 + 1.32
3 166 2184.21° + 40.71 299.50* +5.16 2121.52° + 34.75 10.96 + 0.12 62.72 + 1.63
4 109 2192.16° + 50.13 297.08* +6.35 2122.08° + 42.79 11.58"+0.15 61.56 + 2.01
5 72 2129.79° + 61.59 293.53* +7.80 2080.69° + 52.58 11.56" + 0.18 62.27 + 2.46
6 49 2081.73° + 73.44 273.09% + 9.30 2050.46° + 62.69 11.27% £ 0.22 56.61 + 2.94
7 25 2166.66° + 101.98 282.49° + 12.92 2133.57° + 87.05 11.75% + 0.30 66.57 + 4.08

Means with different superscripts differ significantly.

NS- Non-Significant.
**P<0.01.

management

strategies,

there was a significant

In contrast to the present findings, a non-significant

improvement for LY and PY over the periods.

Similar findings were also reported in Murrah
buffaloes, where, the period of calving had a highly
significant effect on 305DMY and PY [12]; a highly
significant effect on TLMY, 305DMY & PY, and a non-
significant effect on LL [13; 14]; highly significant effect
on TLMY& PY [3]; significant effect of year on milk yield
in indigenous buffalo in Nepal [17]. The year of calving
had a highly significant effect on TMY and LL in
Egyptian buffaloes [10].

effect of a period of calving on TLMY and 305 dMY
[11]; a significant effect on LL [15]; non-significant
effect on DAPY [14] were reported in Murrah buffaloes.

Effect of Season of Calving

Analysis of variance (Table 2) showed that the
season of calving had a highly significant effect
(P<0.01) on all the production traits under the present
study in Murrah buffaloes. The summer calvers were
excellent for the different production traits. After the
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summer season, there was rainy/monsoon season and
there was the availability of plenty of lustrous green
fodders. Also during their advanced pregnancies in the
winter season, the summer calves got plenty of lust
green fodders to buffaloes. Due to these possible
reasons, there were increased performances of
summer calvers. Similarly, better performances of
summer calvers for first lactation milk yield and peak
yield were also reported in Murrah buffaloes [18].

Similar to the present findings, a highly significant
effect of season of calving on PY and LL in Murrah
buffaloes were also reported [13]. Significant effects of
season of calving were also reported on TLMY & 305
dMY in Murrah buffaloes [15]; PY in Murrah buffaloes
[14]; highly significant effect on TLMY, 305DMY & PY
in Murrah buffaloes [3]; TMY in Egyptian buffaloes [19];
PY & DAPY in Murrah buffaloes [14]; first lactation 305
MY, FLL and FPY in Murrah buffaloes [16]; TMY and
LL in Egyptian buffaloes [10].

Contrary to present findings, the non-significant
effect of season of calving on 305 DMY in Murrah
buffaloes [12]; non-significant effect on TLMY &
305DMY in Murrah buffaloes [13]; non-significant effect
on LL in Surti buffaloes [15]; non-significant effect on
LY, LL & 300 MY in Murrah buffaloes [14] were also
reported.

Effect of Parity

Analysis of variance (Table 2) revealed that parity
had a highly significant effect (P<0.01) on all the
production traits under the present study in Murrah
buffaloes except for DAPY where the effect of parity
was non-significant. The production performances
during the first lactation were inferior compared to all
other lactation. This may be due to the fact that during
the first parity, the body system of the individual was
not fully matured and mammary glands were not fully
grown. Performances during the 4" parity were
superior for many production traits in Murrah buffaloes.
Attainment of physiological maturity and regularization
of cyclic rhythms in reproduction after the first lactation
is generally attributed to reasons for differences in
lactation yield in first vs. later parties [20]. Higher first
lactation milk yield and peak yield compared to present
findings were reported in Murrah buffaloes [18].

Similar to the present findings, highly significant
effect of parity on 305DMY & PY in Murrah buffaloes
[12]; TLMY, 305DMY, LL & PY in Murrah buffaloes [13,
14]; TLMY, 305DMY & PY [3]; TMY in Egyptian

buffaloes [19]; TMY and LL in Egyptian buffaloes [10];
significant effect on LL in Surti buffaloes were reported
[15].

Contrary to the present findings, the non-significant
effect of parity on TLMY and 305 DMY in Murrah
buffaloes [12]; non-significant effect on TMY in Murrah
buffaloes [14]; significant effect on DAPY in Murrah
buffaloes [14]; milk yield in indigenous buffalo in Nepal
was reported [17].

The variations in results from other reports might be
due to the differences in the studied breeds, periods of
time, size of data sets, management practices in
different farms, climatic changes, methods of
estimation, the level of productivity, etc.

CONCLUSION

In the present study, non-genetic factors such as
the period of calving, the season of calving, and the
parity of animals showed a significant effect on most of
the production traits in the present study in Murrah
buffaloes barring a few exceptions. The highest and
significant LY and PY for the 4" period of calving
indicate substantial improvement in the herd over the
period for LY & PY, although no definite trend was
obtained. The differences in production traits over
different periods and seasons might be attributed to
differences in breeding animals, feeding mainly the
availability of green fodder, climatic conditions, stress,
and other management practices being followed at the
animal farm.
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