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ABSTRACT
A total of 60 graded Murrah buffaloes

belonging to first and second parity being raised by
rural farmers of the Tarai region of India were
studied for the association between morphometric
traits and production traits (estimated lactation milk
yield and average lactation fat percent). The
morphometric traits included 11 biometric traits and
seven derived traits, measured at 15 days apart for
three months during the pre- and post-partum
periods. For the first lactation, a significant associa-
tion was observed between paunch girth and
average fat per cent. Whereas, the ratio of distance
between hook bones to pin bones (DHPB) and body
score were significantly associated with 305-day
second lactation milk yield. All these correlation
coefficients were positive and significant (P<0.05)
during pre-partum period indication their usefulness
in selecting the animals for milk and fat.

INTRODUCTION
In India, from 93.8 million buffaloes

accounts for around 55% of the total production of
79.7 million metric tons. The growth of buffalo
during the last quarter of the 20th century was 21.9%,
indicating that these are the dairy animals of choice
in India. The buyers of rural dairy animals are
generally interested in high-producing animals near
or just after parturition and make their decision  based
on the visual assessment of their probable
productivity. Therefore, a prompt but indirect means
of evaluation is the only method available to them in
the absence of performance records. The

management of dairy animals at parturition at
organized farms and by rural farmers is different,
and this may lead to differences in the development
of skeletal growth and body scores. Several attempts
have been made to correlate morphological traits with
the production performance of the dairy animals at
organized farms. However, similar studies are scanty
under field conditions. Since graded Murrah
buffaloes are the animals predominantly available
for milk production in U.S. Nagar district of
Uttaranchal, the Tarai region of India, it was
considered important to generate information on their
morphometric traits with regard to their production
performance.

MATERIALS AND METHODS

Present investigation was carried out from
January 2002 to April 2003 on a total of 24 and 36
graded-Murrah buffaloes of first and second parity,
identified through ear tags that were being raised by
rural farmers in US Nagar district of Uttaranchal
(India). Morphometric traits these animals were
recorded of at 15 day interval for six 6 months (3
months pre-partum to 3 months post-partum). The
morphometric traits included: height at withers
(HAW), body length (BL), chest girth (GIR), paunch
girth (PGIR), distance between hook bones (DHB),
distance between pin bones (DPB), oblique distance
between hooks and pins (OD), height at hook bones
(HHB), height at pin bones (HPB), tail skin fold thick-
ness (TFT) and body scores (BS). Some of these
traits were used to develop derived traits, such as
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estimated body weight (EBW), ratio between HAW
and BL (HWBL), ratio between HAW and GIR
(HWGR), (HWPG), ratio between GIR and PGIR
and PGIR, ratio between DHB and DPB (DHPB),
ratio between DHB and OD (DHOD). The 305-
day lactation milk yield (FLMY, SLMY) and
average fat percent (FLFT, SLFT) for first and
second lactations were estimated based on monthly
records as per Singh et al. (1996). The body weight
was estimated using morphometric traits (Singh et
al., 1994). Phenotypic correlation coefficients among
morphometric traits and production traits were
obtained after adjustment of the data for significant
effects (Harvey, 1987). These coefficients were
then tested for their significance as per Snedecor
and Cochran (1968).

RESULTS AND DISCUSSION

The phenotypic correlation coefficients
among various morphometric traits and 305-day
lactation milk yield and average fat percent for first
lactation are presented in Tables 1 and 2 and for
second lactation in Tables 3 and 4, respectively. The
correlations of HAW, BL, DHB, DPBOD, HHB,
HPB, BS HWBL, HWGR and HWGP with FLMY
were      negative while those of GIR and PGIR with
FLMY were positive. None of these estimates were
found to be significant, due to large error associated
with them. This may be due to the small sample size
for the study under rural conditions. The association
of PGIR with FLFT was observed to be positive
and significant (P<0.05) during the entire pre-partum
period. This positive and sporadic significant trend
continued during the post-partum period also. This

indicates that PGIR could be a guide in selecting
high fat yielding buffaloes during their pre-partum
period.

The correlation estimates of morphometric
traits with SLMY were largely non-significant,
except with DHPB. The ratio of DHB and DPB
(DHPB) provides a good indication of pelvic
capacity of the animal and indirectly to the space
for mammary gland attachment. Hence, the
significant (P<0.05) association of DHPB with
SLMY during the pre-partum period could be used
as a guide in selecting animals for milk production.
The body score (BS), which is an indicator of
overall body condition, was also found to be
positively associated (P<0.05) with SLMY during
the pre-partum period. None of the traits studied
showed a significant association with SLFT.

Sharma (1975) reported significant negative
relationships of chest girth and hip width with milk
production in Murrah buffaloes. Prasad and Tomer
(1996) and Pramanik and Koul (2001) observed a
positive and significant association of BS with milk
yield in Murrah buffaloes under farm conditions.
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Table 1. Phenotypic correlation coefficients among biometric traits and FLMY in graded Murrah buffaloes.

SQ HAW BL GIR PGIR DHB DPB OD HHB HPB TFT BS EBW HWBL HWGR HWGP GPG DHPB DHOD

1 −0.096 −0.039 0.114 0.173 0.088 −0.262 −0.027 −0.040 0.002 0.237 0.089 0.110 −0.060 −0.078 −0.251 0.056 0.296 0.152
±0.212 ±0.213 ±0.212 ±0.210 ±0.212 ±0.206 ±0.213 ±0.213 ±0.213 ±0.207 ±0.212 ±0.212 ±0.213 ±0.213 ±0.206 ±0.213 ±0.204 ±0.211

2 −0.168 −0.048 0.111 0.167 −0.039 −0.215 −0.205 −0.110 −0.032 0.284 0.041 0.107 −0.092 −0.091 −0.276 0.059 0.158 0.144
±0.210 ±0.213 ±0.212 ±0.210 ±0.213 ±0.208 ±0.209 ±0.212 ±0.213 ±0.204 ±0.213 ±0.212 ±0.212 ±0.212 ±0.205 ±0.213 ±0.211 ±0.211

3 −0.158 −0.069 0.113 0.164 −0.101 −0.242 −0.205 −0.130 −0.101 0.150 −0.035 0.109 −0.066 −0.094 −0.275 0.065 0.163 0.098
±0.211 ±0.213 ±0.212 ±0.210 ±0.212 ±0.207 ±0.209 ±0.211 ±0.212 ±0.211 ±0.213 ±0.212  ±0.213 ±0.212 ±0.205 ±0.213 ±0.210 ±0.212

4 −0.197 −0.016 0.113 0.147 −0.018 −0.173 −0.149 −0.083 −0.045 0.070 −0.270 0.111 −0.138 −0.105 −0.270 0.075 0.137 0.140
±0.209 ±0.213 ±0.212 ±0.211 ±0.211 ±0.213 ±0.211 ±0.212 ±0.213 ±0.213 ±0.205 ±0.212 ±0.211 ±0.212 ±0.205 ±0.213 ±0.211 ±0.211

5 −0.145 −0.035 0.109 0.156 −0.079 −0.249 −0.187 −0.125 −0.032 0.066 −0.368 0.105 −0.078 −0.084 −0.251 0.068 0.180 0.102
±0.211 ±0.213 ±0.212 ±0.211 ±0.213 ±0.206 ±0.209 ±0.212 ±0.213 ±0.213 ±0.198 ±0.212 ±0.213 ±0.212 ±0.206 ±0.213 ±0.210 ±0.212

6 −0.154 −0.074 0.095 0.152 −0.083 −0.197 −0.223 −0.155 −0.075 0.009 −0.366 0.089 −0.063 −0.071 −0.253 0.050 0.106 0.130
±0.211 ±0.213 ±0.212 ±0.211 ±0.212 ±0.209 ±0.208 ±0.211 ±0.213 ±0.213 ±0.198 ±0.212 ±0.213 ±0.213 ±0.206 ±0.213 ±0.212 ±0.211

7 −0.142 −0.032 0.092 0.152 −0.045 −0.157 −0.140 −0.140 −0.120 0.047 −0.083 0.089 −0.088 −0.068 −0.238 0.049 0.093 0.094
±0.211 ±0.213 ±0.212 ±0.211 ±0.213 ±0.211 ±0.211 ±0.211 ±0.212 ±0.213 ±0.212 ±0.212 ±0.212 ±0.213 ±0.207 ±0.213 ±0.212 ±0.212

8 −0.165 −0.079 0.092 0.147 −0.002 −0.238 −0.188 −0.247 −0.103 −0.123 −0.258 0.086 −0.061 −0.07 0−0.254 0.053 0.207 0.167
±0.210 ±0.213 ±0.212 ±0.211 ±0.213 ±0.207 ±0.209 ±0.207 ±0.212 ±0.206 ±0.206 ±0.212 ±0.213 ±0.213 ±0.206 ±0.213 ±0.209 ±0.210

9 −0.177 −0.087 0.089 0.145 −0.048 −0.250 −0.254 −0.176 −0.137 −0.286 −0.231 0.083 −0.068 −0.076 −0.256 0.049 0.186 0.155
±0.210  ±0.212 ±0.212 ±0.211 ±0.213 ±0.206 ±0.206 ±0.210 ±0.211 ±0.204 ±0.213 ±0.212 ±0.213 ±0.213 ±0.206 ±0.213 ±0.209 ±0.211

10 −0.147 −0.095 0.091 0.153 −0.052 −0.204 −0.237 −0.169 −0.111 −0.156 −0.027 0.084 −0.039 −0.069 −0.240 0.048 0.139 0.153
±0.211 ±0.212 ±0.212 ±0.211 ±0.213 ±0.209 ±0.207 ±0.210 ±0.212 ±0.211 ±0.213 ±0.212 ±0.213 ±0.213 ±0.207 ±0.213 ±0.211 ±0.211

11 −0.189 −0.147 0.078 0.284 −0.116 −0.104 −0.234 −0.277 −0.155 −0.114 −0.230 0.068 −0.011 −0.072 −0.367 −0.071 0.132 0.132
±0.204 ±0.211 ±0.213 ±0.204 ±0.212 ±0.212 ±0.207 ±0.205 ±0.211 ±0.212 ±0.207 ±0.213 ±0.213 ±0.213 ±0.198 ±0.213 ±0.211 ±0.211

12 −0.810 −0.124 0.080 0.172 −0.092 −0.103 −0.213 −0.286 −0.176 −0.052 −0.122 0.071 −0.026 0.074 −0.174 −0.010 0.177 0.128
±0.210 ±0.212 ±0.213 ±0.210 ±0.212 ±0.212 ±0.208 ±0.204 ±0.210 ±0.213 ±0.212 ±0.213 ±0.213 ±0.213 ±0.210 ±0.213 ±0.210 ±0.211

No of Observation = 24; SQ – Order of body measurements at 15 days interval; *Significant (P<0.05); ** Significant (P<0.01)
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Table 2. Phenotypic correlation coefficients among biometric traits and average FLFT in graded Murrah buffaloes.

SQ      HAW BL GIR PGIR DHB DPB OD HHB HPB TFT BS EBW HWBL HWGR HWGP GPG DHPB DHOD

1 0.310 −0.126 −0.026 0.433∗ 0.129 0.263 −0.109 −0.030 −0.085 −0.020 −0.373 −0.033 0.308 0.059 −0.287 −0.305 −0.168 0.175
±0.203 ±0.211 ±0.213 ±0.192 ±0.211 ±0.206 ±0.212 ±0.213 ±0.212 ±0.213 ±0.203 ±0.213 ±0.203 ±0.213 ±0.204 ±0.203 ±0.210 ±0.210

2 0.263 −0.135 −0.042 0.419∗ 0.203 0.190 −0.044 −0.070 −0.109 0.284 −0.200 −0.050 0.271 0.060 −0.285 −0.306 −0.053 0.206
±0.206 ±0.211 ±0.213 ±0.194 ±0.209 ±0.209 ±0.213 ±0.213 ±0.212 ±0.204 ±0.209 ±0.213 ±0.205 ±0.213 ±0.204 ±0.203 ±0.213 ±0.209

3 0.327 −0.142 −0.035 0.418∗ 0.210 0.192 −0.055 −0.046 −0.126 0.124 −0.301 −0.043 0.312 0.068 −0.256 −0.294 −0.061 0.216
±0.202 ±0.211 ±0.213 ±0.194 ±0.208 ±0.209 ±0.213 ±0.213 ±0.212 ±0.212 ±0.203 ±0.213 ±0.206 ±0.213 ±0.206 ±0.204 ±0.213 ±0.208

4 0.294 −0.121 −0.032 0.419∗ 0.238 0.166 −0.038 0.018 −0.119 0.025 −0.194 −0.039 0.276 0.054 −0.258 −0.291 0.017 0.221
±0.204 ±0.212 ±0.213 ±0.194 ±0.207 ±0.207 ±0.207 ±0.210 ±0.213 ±0.213 ±0.209 ±0.213 ±0.205 ±0.213 ±0.206 ±0.204 ±0.213 ±0.208

5 0.287 −0.160 −0.035 0.406∗ 0.208 0.118 −0.086 0.083 −0.160 0.063 −0.351 −0.045 0.296 0.055 −0.254 −0.277 0.013 0.235
±0.204 ±0.210 ±0.213 ±0.195 ±0.209 ±0.212 ±0.212 ±0.212 ±0.210 ±0.213 ±0.200 ±0.213 ±0.204 ±0.213 ±0.206 ±0.205 ±0.213 ±0.27

6 0.339 −0.112 −0.023 0.412∗ 0.212 0.132 0.003 0.078 −0.122 −0.032 −0.217 −0.029 0.300 0.069 −0.242 −0.280 0.020 0.186
±0.201 ±0.212 ±0.213 ±0.194 ±0.208 ±0.211 ±0.213 ±0.213 ±0.212 ±0.213 ±0.208 ±0.213 ±0.203 ±0.213 ±0.207 ±0.205 ±0.213 ±0.209

7 0.270 −0.109 −0.038 0.400 0.236 0.115 −0.026 0.064 −0.124 0.293 −0.196 −0.044 0.261 0.058 −0.268 −0.287 0.050 0.230
±0.205 ±0.212 ±0.213 ±0.195 ±0.207 ±0.211 ±0.213 ±0.213 ±0.212 ±0.204 ±0.209 ±0.213 ±0.206 ±0.213 ±0.205 ±0.204 ±0.213 ±0.207

8 0.314 −0.097 −0.026 0.391 0.170 0.108 −0.037 0.013 −0.141 0.175 −0.087 −0.032 0.272 0.065 −0.236 −0.269 0.015 0.164
±0.202 ±0.212 ±0.213 ±0.196 ±0.210 ±0.212 ±0.213 ±0.212 ±0.212 ±0.210 ±0.212 ±0.213 ±0.205 ±0.213 ±0.207 ±0.205 ±0.213 ±0.210

9 0.289 −0.084 −0.034 0.398 0.158 0.121 −0.074 0.070 −0.169 0.079 −0.206 −0.038 0.265 0.057 −0.259 −0.283 0.004 0.175
±0.204 ±0.212 ±0.213 ±0.196 ±0.211 ±0.212 ±0.213 ±0.213 ±0.210 ±0.213 ±0.209 ±0.213 ±0.206 ±0.213 ±0.206 ±0.204 ±0.213 ±0.210

10 0.287 −0.138 −0.019 0.418∗ 0.159 0.046 −0.017 0.132 −0.131 0.064 −0.421∗ −0.027 0.312 0.048 −0.256 −0.270 0.063 0.143
±0.204 ±0.211 ±0.213 ±0.194 ±0.210 ±0.213 ±0.213 ±0.211 ±0.211 ±0.213 ±0.193 ±0.213 ±0.203 ±0.213 ±0.206 ±0.205 ±0.213 ±0.211

11 0.288 −0.135 −0.010 0.340 0.146 −0.113 0.015 0.160 −0.090 −0.120 −0.299 −0.018 0.312 0.043 −0.177 −0.201 0.094 0.150
±0.204 ±0.211 ±0.213 ±0.201 ±0.209 ±0.212 ±0.213 ±0.210 ±0.212 ±0.212 ±0.203 ±0.213 ±0.203 ±0.213 ±0.210 ±0.209 ±0.212 ±0.211

12 0.148 −0.141 −0.039 0.110 0.196 −0.071 0.030 0.130 −0.068 0.279 −0.179 −0.046 0.229 0.025 0.018 0.001 0.030 0.159
±0.211 ±0.211 ±0.213 ±0.212 ±0.209 ±0.213 ±0.213 ±0.211 ±0.213 ±0.205 ±0.210 ±0.213 ±0.208 ±0.213 ±0.213 ±0.213 ±0.213 ±0.211

No of observation = 24; SQ-Order of body measurements at 15 days interval; Significant (P<0.05);** Significant (P<0.01)
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Table 3. Phenotypic correlation coefficients among morphometric traits and SLMY in graded Murrah buffaloes.

SQ HAW BL  GIR  PGIR  DHB DPB OD HHB HPB T F T BS EBW HWBL HWGR HWPG GPG DHPB DHOD

1 −0.153 0.044 0.129 0.004 0.294 −0.038 0.080 −0.071 0.025 −0.123 0.299 0.116 −0.120 −0.153 −0.056 0.257 0.317 0.176
±0.180 ±0.182 ±0.181 ±0.183 ±0.174 ±0.182 ±0.182 ±0.182 ±0.183 ±0.181 ±0.174 ±0.181 ±0.181 ±0.181 ±0.181 ±0.173 ±0.173 ±0.180

2 −0.146 0.025 0.127 0.055 0.256 0.023 0.091 −0.106 0.018 −0.022 0.332 0.128 −0.098 −0.152 −0.098 0.159 0.233 0.138
±0.181 ±0.183 ±0.181 ±0.182 ±0.176 ±0.183 ±0.182 ±0.182 ±0.183 ±0.183 ±0.172 ±0.181 ±0.182 ±0.180 ±0.182 ±0.180 ±0.178 ±0.181

3 −0.221 0.000 −0.005 0.042 0.254 −0.102 0.002 −0.069 −0.098 −0.161 0.386∗ 0.058 −0.110 −0.026 −0.106 −0.083 0.370∗ 0.224
±0.178 ±0.183 ±0.183 ±0.182 ±0.177 ±0.183 ±0.183 ±0.182 ±0.182 ±0.180 ±0.168 ±0.182 ±0.181 ±0.183 ±0.182 ±0.182 ±0.170 ±0.178

4 −0.244 0.008 0.010 0.006 0.281 −0.162 −0.022 −0.120 −0.103 0.175 0.278 0.089 −0.149 −0.041 −0.066 0.009 0.437∗ 0.257
±0.177 ±0.183 ±0.183 ±0.183 ±0.175 ±0.180 ±0.183 ±0.181 ±0.182 ±0.180 ±0.175 ±0.182 ±0.181 −0.041 ±0.182 ±0.183 ±0.164 ±0.176

5 −0.219 −0.011 0.029 0.078 0.078 −0.134 −0.038 −0.081 −0.170 0.112 0.253 0.101 −0.122 −0.056 −0.130 −0.060 0.364∗ 0.219
±0.178 ±0.183 ±0.182 ±0.182 ±0.177 ±0.181 ±0.182 ±0.182 ±0.180 ±0.181 ±0.177 ±0.182 ±0.181 ±0.182 ±0.181 ±0.182 ±0.170 ±0.178

6 −0.217 0.051 0.019 0.102 0.282 −0.101 0.011 −0.082 −0.134 0.198 0.385∗ 0.107 −0.161 −0.042 −0.140 −0.110 0.365∗ 0.235
±0.178 ±0.182 ±0.183 ±0.182 ±0.175 ±0.182 ±0.183 ±0.182 ±0.181 ±0.179 ±0.168 ±0.182 ±0.180 ±0.182 ±0.182 ±0.181 ±0.170 ±0.177

7 −0.182 0.014 0.023 0.106 0.295 −0.119 0.010 −0.068 −0.124 0.259 0.334 0.104 −0.080 −0.019 −0.135 −0.105 0.366∗ 0.235
±0.180 ±0.183 ±0.183 ±0.182 ±0.174 ±0.181 ±0.181 ±0.176 ±0.172 ±0.182 ±0.172 ±0.182 ±0.182 ±0.183 ±0.181 ±0.182 ±0.170 ±0.177

8 −0.221 −0.064 −0.070 0.078 0.212 −0.114 −0.005 −0.090 −0.176 0.187 0.332 0.008 −0.054 0.032 −0.127 −0.153 0.314 0.176
±0.178 ±0.182 ±0.182 ±0.182 ±0.178 ±0.181 ±0.183 ±0.182 ±0.180 ±0.179 ±0.182 ±0.183 ±0.182 ±0.182 ±0.181 ±0.180 ±0.173 ±0.180

9 −0.227 −0.008 −0.049 0.060 0.234 −0.061 −0.052 −0.101 −0.151 0.029 0.236 0.035 −0.103 0.011 −0.112 −0.140 0.289 0.240
±0.178 ±0.183 ±0.182 ±0.182 ±0.178 ±0.182 ±0.182 ±0.182 ±0.180 ±0.182 ±0.177 ±0.182 ±0.182 ±0.183 ±0.181 ±0.181 ±0.175 ±0.177

1 0 −0.243 −0.031 −0.056 0.041 0.209 −0.080 0.102 −0.112 −0.164 0.326 0.194 0.007 −0.112 0.007 −0.106 −0.134 0.292 0.249
±0.177 ±0.182 ±0.182 ±0.182 ±0.179 ±0.182 ±0.182 ±0.181 ±0.180 ±0.173 ±0.179 ±0.183 ±0.181 ±0.183 ±0.182 ±0.181 ±0.175 ±0.177

1 1 −0.270 −0.071 −0.058 0.043 0.169 −0.107 −0.087 −0.170 −0.201 0.239 0.225 0.004 −0.078 0.004 −0.112 −0.136 0.268 0.210
±0.176 ±0.182 ±0.182 ±0.182 ±0.182 ±0.180 ±0.182 ±0.180 ±0.179 ±0.177 ±0.178 ±0.183 ±0.182 ±0.183 ±0.181 ±0.181 ±0.176 ±0.179

1 2 −0.344∗ −0.109 −0.078 −0.015 0.180 −0.154 −0.104 −0.194 −0.205 0.019 0.274 −0.022 −0.095 −0.002 −0.056 −0.022 0.293 0.231
±0.171 ±0.181 ±0.182 ±0.183 ±0.180 ±0.180 ±0.182 ±0.179 ±0.179 ±0.183 ±0.179 ±0.183 ±0.182 ±0.183 ±0.182 ±0.183 ±0.175 ±0.178

No. of observation = 36; SQ-Order of body measurements at 15 days interval; *Significant (P<0.05); **Significant (P<0.01)
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MATERIALS AND METHODS

Collection of data
Data on body weight from birth to 12 months

of age at monthly intervals were collected from 102
swamp buffalo calves maintained at the Livestock
Research Station, Assam Agricultural University,
Assam, India. The animals were maintained under
a semi intensive system of management.

Classification of data
The data were classified according to

season of birth and sex of calf. The season of birth
were “high calving season” (August to January) and
“low calving season” (February to July).

Statistical Methods
In order to study the effects of season of

birth and sex of calf, the least squares technique of
Harvey (1975) was employed. Duncan’s multiple
range test (DMRT) as modified by Kramer (1957)
was done to made all pair-wise comparisons among
the means wherever significant differences between
the level of effects were obtained. Linear and
multiple regression equations were developed to
predict 12-month body weight on the basis of body
weight at earlier ages by using standard methods
(Steel and Torrie, 1980).

RESULTS AND DISCUSSION

Body weights from birth to 12 months of age
The least squares average for the body

weight of swamp buffaloes at monthly intervals from
birth to 12 months of age according to season of
birth and sex of calf are presented in Table 1. The
average birth weight was found to be 27.81±0.50 kg
with a range of 16.50 to 35.00 kg. The findings was
in agreement with the report of Bhuyan, 1997
(27.52±0.42 kg) in swamp buffalo calves of Assam.
However, Zaman (1996) observed a relatively higher
average of 32.33±0.12 kg in swamp buffalo calves
of Assam and Ly (1983) a lower average of 22.60
kg in swamp buffalo calves of Vietnam. The
available literature indicates a large variation in birth

weights of swamp buffalo calves, which appears to
be primarily genetic in nature. (Ahmad et al., 1983;
Chantalakhana et al., 1985; Sabrani et al., 1994)

Bsavaish (1978) and Murdia and Chaudhary
(1984) reported the body weights of Surti and Surti
x Mehsana buffaloes at 3, 6 and 12 months of age
which are comparable to the present findings,
whereas, Castillo (1980), Rajagopalon and Nirmalam
(1989), Narasimha Rao and Lakshminarayana
(1994) and Narasimha Rao and Rama Mohan Rao
(1996), who worked with different genetic groups
like Nili, Murrah, Nili graded, Murrah graded and
Philippine Carabaos, recorded higher body weights
from birth to 12 months of age.

Effect of season of birth
The effect of season of birth on body weights

from birth to 6 months was not significant. On the
other hand significant season effect on body weights
from 7 to 12 months of age (Table 1) were observed.
Animals born during” the high calving season”
exhibiting significantly higher body weight. Zaman
(1996) and Singh et al. (2003) also found a non-
significant effect of season of birth on birth weight
in swamp buffaloes of Assam and in riverine buffa-
loes, respectively; however, Chantalakhana et al.
(1984) observed significant effect of season of birth
on birth weight in swamp buffaloes of Thailand.

Effect of sex of calf
The effect of sex of calf on body weights

from birth to 12 months of age were found to be
significant (Table 1) and males had significantly
heavier body weight than females at all the ages
under study. Zaman (1996) also recorded significantly
heavier birth weight in males than females. Murdia
and Chaudhary (1984) too observed a significant
effect of sex on 6 -month body weight in light breeds
of buffaloes. On the other hand, Singh et al. (2003)
reported a non-significant effect of sex of calf on
birth weight.

Trend of growth up to 12 months
Basu (1985) and Bhat and Singh (1988)

working on Indian buffaloes reported the trend of
growth from birth to 12 months of age to be linear.
In the present study also the trend was found to be
more or less linear as can be observed from Figure-
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1. The figure revealed that monthly weight gain was
relatively faster up to 3 months, slower from 3 to 6
months and again exhibiting accelerated growth from
6 to 12 months. Narasimha Rao (1996) also observed
a similar trend of growth in Murrah buffaloes.

Prediction of 12-month body weight
In order to predict 12 -month body weight (Y)

on the basis of body weight at birth (X1), 3 (X2), 6
(X3) and 9 (X4) months of age. Linear as well as
multiple regression equations were developed and
their precision estimated by coefficient of determi-
nation (R2). The equations developed were as
below:

1. Y = 82.09+1.07X1 (R2=21.89%)
2. Y = 66.98+0.94X2 (R2=37.61%)
3. Y = 62.21+0.72X3 (R2=50.01%)
4. Y = 30.80+0.90X4 (R2=74.47%)
5. Y = 66.56+0.10X1–0.89X2 (R2=37.70%)
6. Y = 61.01+0.14X1–0.68X3 (R2=50.24%)
7. Y = 30.29-0.05X1+0.91X4 (R2=74.50%)
8. Y = 62.51-0.04X2+0.74X3 (R2=50.03%)
9. Y = 30.19-0.13X2+0.96X4 (R2=74.77%)
10. Y = 27.27-0.22X3+1.09X4 (R2=75.52%)
11. Y = 61.54+0.21X1-0.16X2+0.75X3 (R2=50.53%)
12. Y = 30.33+0.05X1-0.15X2+0.96X4 (R2=74.49%)
13. Y = 27.02+0.04X1-0.23X3+1.09X4 (R2=75.53%)
14. Y = 26.69+0.07X2-0.06X3+1.09X4 (R2=75.56%)
15. Y = 26.67+0.01X1+0.06X2-0.26X3+1.09X4 (R2=75.56%)

From these equations it can be concluded that body weight at 12 months of age can be  predicted reliably
by using any of the equations that incorporate body weight at 9 months The equations show that body weight
at birth and 3 month are not reliable predictors of 12-month body weight. Singh and Desai (1971) reported that
selection for higher body weight at later stages can be done on the basis of 6-month weight in buffaloes. The
present study shows that 12-month body weight is substantially dependent on body weight at 6 and 9 months.

Figure 1. Growth trend of swamp buffaloes in tems
of body weight from birth to 12 month of age
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 4 Table 1. Least squares means � standard errors of body weight (kg) of swamp buffalo calves from birth to 12 months of age along with the results

of DMRT

Sub class
description Age in month

Birth 1 2 3 4 5 6 7 8 9 10 11 12
Over all means
(N = 102) 27.81± 36.81± 42.90± 47.61± 52.95± 57.72± 64.06± 73.01± 81.24± 88.66± 96.20± 102.78± 109.14

0.50 0.59 0.72 0.83 0.97 1.09 1.23 1.28 1.23 1.17 1.22 1.21 1.18
Season of birth

Most calving season
(N = 84) 27.66± 36.28± 43.70± 48.96± 54.78± 59.96± 65.63± 76.10± 84.70± 92.20± 99.83± 106.53± 113.10±

0.40 0.47 0.58 0.67 0.78 0.88 0.99 1.03a 0.99a 0.94a 0.99a 0.99a 0.96a

Least calvingseason
27.96± 36.33± 42.10± 46.27± 1.11±  55.45± 62.49± 69.91± 77.78±  85.13± 92.57± 99.04± 105.17±

0.90 1.06 1.31 1.50 1.74 1.96 2.23 2.31b 2.22b 2.12b 2.22b 2.19b 2.14b

Sex of calf

Male(N = 41) 30.24± 39.00± 44.88± 49.48± 55.20± 60.26± 66.85± 75.53± 83.77± 91.31± 99.20± 105.79± 112.23±
0.71a 0.83a 1.03a 1.18a 1.38a 1.56a 1.75a 1.82a 1.74a 1.67a 1.75a 1.73a 1.69a

Female(N = 61) 25.38± 33.61± 40.93± 45.75± 50.70± 55.17± 61.28± 70.48± 78.71± 86.01± 93.21± 99.78± 106.04±
0.53b 0.63b 0.77b 0.88b 1.03b 1.17b 1.31b 1.36b 1.31b 1.25b 1.31b 1.29b 1.26b

N.B. Columns with different superscripts differ significantly from each other (P < 0.01)
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Khalifa, T. A. A.,   M.G.A. Malak,  A.A. El-Menoufy,
M.M. Ayoub. Theriogenology Dept., Fac. of
Vet. Med., Cairo University, Cairo, Egypt.
Effect of some antioxidants on viability of
frozen buffalo semen. Assiut Veterinary
Medical Journal 2004, 50(101): 319-329.

Semen was collected from 5 buffalo bulls aged
5-6 years. The effects of antioxidants added to
semen extenders on the motility and viability of
frozen-thawed buffalo spermatozoa were investi-
gated. Supplementation of Tris and citrate buffalo
semen extenders with pentoxifylline, superoxide
dismutase, EDTA, sodium thiosulfate, ascorbic acid,
cystine, methionine or manganous chloride signifi-
cantly (P<0.01) improved the motility and viability
of frozen-thawed buffalo spermatozoa. Superoxide
dismutase (100 units/ml) in citrate-based diluents and
pentoxifylline (1.40 mg/ml) in Tris-based diluents
were the most effective antioxidants and gave the
most favourable results.

Shalu Verma-Kumar, S.V. Srinivas, P. Muraly,  V.K.
Yadav, R. Medhamurthy, Department of
Molecular Reproduction, Development and
Genetics, Indian Institute of Science,
Bangalore 560 012, India. Cloning of a
buffalo (Bubalus bubalis) prostaglandin F2
alpha receptor: changes in its expression
and concentration in the buffalo cow
corpus luteum. Reproduction (Cambridge)
2004, 127(6): 705-715.

Acting primarily through its specific G protein-
coupled receptor termed FPr, prostaglandin (PG) F2
alpha induces regression of the corpus luteum (CL)
at the end of a non-fertile oestrous cycle. This study
was aimed at cloning a full-length cDNA for FPr
and determining its expression and protein concen-
trations during different stages of CL development
in the water buffalo. Serum progesterone and StAR
expression were determined to establish temporal
relationships between indices of steroidogenesis and
changes in FPr expression at different stages of CL
development. In contrast to the dairy cow, the stage
IV CL (day 20 of the oestrous cycle) did not appear
to be functionally regressed in the buffalo. Molecu-
lar cloning of a cDNA encoding the buffalo FPr
yielded a full length 2193 bp FPr cDNA containing a
single open reading frame encoding a 362 amino acid
protein with seven putative membrane-spanning
domains. The deduced buffalo FPr amino acid
sequence possesses a high degree of identity with
the other mammalian homologues. Steady state
concentration of buffalo FPr transcript increased
(P>0.05) from stage I to stage II/III, and declined at
18 h post PGF2 alpha injection. The FPr concentra-
tion expressed as fmol/ micro g of plasma mem-
brane protein showed an increase (P>0.05) from
stage I (1.98�0.10), through stage II/III (2.42 plus
or minus 0.48) to stage IV (2.77 ± 0.18). High
affinity FPr was observed in stage I (Kd 4.86 nmol)
and stage II/III (Kd 6.28 nmol) while low affinity
FPr (Kd 19.44 nmol) was observed in stage IV. In
conclusion, we have cloned a full length FPr cDNA
from buffalo cow CL and observed that FPr mRNA
expression, receptor  number and affinity did not vary
significantly (P>0.05) within the luteal phase of the
oestrous cycle.

than that derived from IVF and the activity is
highest in PA blastocysts. These results suggest that
the successful reprogramming of telomerase
activity in buffalo NT embryos follow a pattern simi-
lar to that in bryos devived from IVF and PA.
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BREEDING AND GENETICS

Chadha, K.K., S.P. Dixit, Neel Kant and M.S.
Tiwana. Punjab Agricultural Univesity,
Ludhiana, Punjab 141 004, India. Esti-
mates of breeding value of sire through
progeny testing at an organized farm of
Murrah buffaloes. Indian Journal of
Animal Sciences (2004), 74(12): 1234-1235.

ANATOMY

Sen, A.R., N. Sharma. Division of Livestock
Products Technology, Indian Veterinary
Research Institute, Bareilly (U.P.), 243 122,
India. Effect of freezing and thawing on the
histology and ultrastructure of buffalo
muscle. Asian-Australasian Journal of
Animal Sciences (2004), 17(9): 1291-1295.

Histology and transmission electron microscopy
studies were carried out on buffalo muscles that were
subjected to repeated freeze-thaw cycles at –10 and
–18 oC. In the first freeze-thaw cycle (-10 oC), struc-
tures of muscle showed slight changes and closely
resembled normal muscle. There were  frequent gaps
halfway across the muscle fibres and some cracks
in individual fibres were also noticed in the second
freeze thaw cycle. In muscle frozen at –18 oC, more
pronounced shrinkage with extensive damage of
muscle fibres with tearing was observed. The inter-
fibrillar gaps wee wider, and shrinkage and tearing
of the fibres were more distinct after the second
freeze-thaw cycle. After the second cycle, the
interior portion showed large scale degradation of
the ultrastructure. Our studies of buffalo muscle show
that under the proper conditions, little structural
damage takes place in the meat histology and ultra-
structure under repeated freeze-thaw conditions. This
study adds continued weight to the evidence that
limited freeze-thaw cycles will not deteriorate the
quality of buffalo meat.

First lactation milk yield (305 day) performance
of 331 daughters sired by 36 bulls over 21 years
(1976-1996) was used to estimate the breeding
values of sires. The sires were evaluated for the
breeding values by best linear unbiased predictor,
least-square means and contemporary comparison
method. The rank correlations were low to high
among the 3 indices. The results revealed that the
ranking of top 20% of bulls was almost similar by all
the 3 indices.

Kumar Pushpendra, Vivek Choudhary, B. Padma,
A. Shukla, A. Misra, T.K. Bhattachary, B.
Bhushan and Arjava Sharma. Molecula
Genetic Lab, Animal Genetic Divition,
Indian Veterinary Research Institute,
Izatnagar, Barailly-243122(UP), India.
Buffalo insulin-like growth factor binding
protein-3 (IGFBP-3) gene polymorphism
and its comparison with cattle. Buffalo
Journal (2004), 2:183-192.

A study on two breeds of buffalo (Murrah and
Bhadawari) and exotic cattle (Holstein Friesian) was
carried out to compare polymorphism of IGFBP-3
gene between buffalo and cattle. Hae III PCR-RFLP
was applied on a fragment of IGFBP-3 gene span-
ning over a part of exon 2, complete intron 2, exon 3,
and a part of intron 3. Buffalo IFBP-3 gene was
monomorphic with respect to Hae III yielding only
one kind of restriction pattern while its cattle coun-
terpart indicated polymorphism by producing two
alleles. The amplified length of buffalo IGFBP-3 gene
was 655 bp in contrast to 651 bp in cattle using the
same set of primers. The restriction sites of Hae III
in buffalo and cattle are similar but differ in the length
of some fragments due to the addition of few nucle-
otides in the intronic region of buffalo IGFBP-3 gene.
The nucleotide sequence of IGFBP-3 gene fragment
from Murrah and Bhadawari breeds of buffalo and
Holstein Friesian cattle were sequenced and
submitted to the NCBI Genbank (Accession no.
AY304829, AY338972 & AY306011, respectively).
The sequence analysis indicated that the Murrah and

RESEARCH ABSTRACTS
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FEEDING  AND  NUTRITION

R.K. Dular and D.C. Sangwan. CCS Haryana
Agricultural University, Hisar, Haryana 125
004 India. In vitro degradation and
metabolism of sulphur supplemented oat
hay by anaerobic fungi from buffalo and
cattle. Indian Journal of Animal Sciences
(2004), 74(10): 1066-1070.

In vitro rumen simulated study was
conducted by fermenting oat hay with anaerobic
fungi from buffalo and cattle under dietary sulphur
levels of 0.1, 0.2, 0.3 and 0.4% (on DM basis) for
various time intervals. Ruminal disappearances of
dry matter, gas production, rumen metabolites and
cellulase activity were influenced (P<0.05) by
sulphur supplementation as compared to control in
both ruminant species and varied between cattle and
buffalo. Buffalo (60.8%) excelled (P<0.05) cattle
(59.6%) fungi in fermenting DM of oat hay. Maxi-
mum (P<0.05) DM degradability was observed at
0.3% level of sulphur in cattle (62.7%) and buffalo
(63.0%), which corroborated the pattern on ruminal
gas production profile. Rumen nitrogen constituents
(total-N and protein-N), TVFA and cellulase
activity were maximum (P<0.05) at 0.3% level of
sulphur in cattle (115.3, 18.9 mg%, 136.4 meq/l and
475.2 µg sugar/mg protein) and buffalo (118.8, 19.2
mg%, 139.0 meq/l and 465.3 µg sugar/mg protein)
barring ammonia-N, which decreased due to sulphur
supplementation and minimum (P<0.05) at 0.3%
level in cattle (39.4%) and buffalo (38.0 mg%). Of
the graded levels of sulphur, 0.3% level in cattle

(39.4%) and buffalo (38.0 mg%). Of the graded
levels of sulphur, 0.3% helped in the maximizing in
vitro DM digestion and nitrogen metabolism by
anaerobic fungi. Rumen fungi from buffalo enhanced
DM degradation and rumen protein-N constituent
than cattle fungi.

Naik, P.K., D.S. Sahu, U.R. Mehra, R.S. Dass and
A.K. Verma. Department of Animal Nutri-
tion Division, Punjab Agriculture Univer-
sity, Ludhiana-1411001(Panjab), India.
Rumen   fermentation pattern and some
enzymatic profile in growing male buffalo
calves fed urea-ammoniated and hydro-
chloric acid treated urea-ammoniated
wheat straw. Buffalo Journal (2004), 2: 125-
138.

An experiment was conducted to study the
impact of feeding urea-ammoniated wheat straw
treated with HCl on rumen fermentation pattern and
some enzymatic profile in growing male buffalo
(Bubalus bubalis) calves. Three rumen fistulated
growing male buffalo calves (one year of age,
97.67±2.33 kg body weight) were assigned in a 3 x
3 Latin Square Design with a feeding interval of thirty
days and were fed on concentrate mixture along with
wheat straw, urea-ammoniated wheat straw (4%
urea at 50% moisture level) and HCl treated
urea-ammoniated wheat straw (4% urea at 50%
moisture level and HCl added to trap 30% of the
ammonia evolved) in groups I, II and III, respec-
tively, as per Kearl (1982) for body weight gain of
500 g/day. All three diets were  iso-nitro- genous
and concentrate to roughage ratio was fixed at 50:50.
Rumen liquor samples were collected at 0, 2, 4, 6
and 8 h post feeding for three consecutive days to
estimate the pH, total volatile fatty acids (TVFA),
ammonia nitrogen (NH3N), total nitrogen (TN),
TCA-soluble-nitrogen or non protein nitrogen (NPN)
and TCA-precipitable nitrogen or microbial nitrogen.
However, samples of rumen digesta were collected
at 0, 2 and 4 h post feeding for three  consecutive
days to estimate the activities of carboxy methyl
cellulase (CMC), protease and urease  enzymes. The

Bhadawari breeds of buffalo have more than 99%
similarity in IGFBP-3 gene while the homology
between IGFBP-3 fragment of  buffalo and cattle
was nearly 95%. There was no difference in the
nucleotide sequence of exonic   region among these
breeds showing highly conserved nature of the gene.
Phylogenic tree analysis revealed relatively higher
genetic distance between cattle and buffalo as
compared to that between the two buffalo breeds.
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Narayan Dutta, K. Sharma, Uma Naulia. Centre
for Advanced Studies in Animal Nutrition,
Indian Veterinary Research Institute,
Izatnagar – 243 122, India. Nutritional
evaluation of lentil (Lens culinaris) straw
and urea treated wheat straw in goats and
lactating buffaloes. Asian-Australasian
Journal of Animal Sciences (2004), 17(11):
1529-1534.

S. Anandan, G.K. Anil Kumar and K.S.
Ramachandra. National Institute of Animal
Nutrition and Physiology, Adugodi, Banga-
lore, India-560 030. Performance of milch
buffaloes on sunflower heads based
complete feed – a field study. Buffalo
Journal (2004), 2:117-124.

A field trial was conducted using sixteen milch
buffaloes for a period of 120 day to compare the
performance of buffaloes fed sunflower heads based
complete feed vis a vis traditional feeding practices
followed by the farmers. Traditional feeding
consisted of rice straw based feeding system supple-
mented with compounded cattle feed/rice polish/ rice
bran/wheat bran. Though the initial milk yield of the
two groups did not differ significantly, the sunflower
heads based complete feed fed group showed
significant (P<0.05) increase in the milk production.
The milk composition in terms of fat and SNF% did
not differ while the fat and SNF yield was signifi-
cantly (p<0.05) higher in the treatment group. Though
the DMI in control was signfiicantly (p<0.05) higher
than the treatment group, it could not meet the    protein
requirement due to higher proportion of rice straw
in the diet. The higher feeding cost in the complete
feed group was compensated by higher profits
resulting in significantly (p<0.05) lower feeding cost
per unit of milk production. The study indicates that
sunflower heads can be a good roughage source in
the complete feeds and the sunflower heads based
complete feed enhances the milk production in
buffaloes and reduces the cost of feeding per unit of
milk production.

CP content of wheat straw increased from 2.90 to
6.96% due to urea ammoniation and addition of HCl
along with the urea further increased the CP
content to 10.09%. The cumulative period mean pH
value in group III (6.22) was significantly (P<0.001)
lower than group I (6.29) and II (6.76), which might
be due to the addition of HCl. The cumulative
period mean TVFA concentration (mg/dl SRL) in
groups II (11.44) and III (10.97) was similar and
was significantly (P<0.001) higher than group I
(9.75), which might be due to the impact of AWS
and HCl-AWS leading to an easy breakdown of
structural carbohydrate (cellulose) by rumen
microbes. The cumulative period mean NH3-N (mg/
dl SRL) value in group III (17.13) was significantly
(P<0.001) lower than group II (18.47) but higher
than group I (15.67), which might be due to the
effect of HCl in trapping free ammonia of AWS l
eading to slow proteolysis and deamination of
protein inside rumen, thus causing less wastage of
proteins. The cumulative period mean values of   total
nitrogen (mg/dl SRL) in groups II (71.47) and III
(67.40) were significantly (P<0.001) higher than
group I (62.55). The cumulative period mean NPN
conc. (mg/dl SRL) in groups I (24.89) and III (25.43)
were similar and were significantly (P<0.001) lower
than group II (29.78), which might be due to the
impact of HCl leading to the slow release of nitro-
gen in the rumen from HCI treated AWS. The
cumulative period mean TCA-ppt-N values (mg/dl
SRL) in groups II (41.69) and III (41.96) were simi-
lar and were significantly (P<0.001) higher than group
I (37.70), indicating similar proliferation of rumen
microbes in groups II and III, which were better
than group I. Among treated groups, animals in group
III (23.50) showed significantly (P<0.001) lower
cumulative period mean CMC activity (units/min/
100g digesta) as compared to group II (24.96),
however, both were higher than group I (19.70). The
cumulative period mean  protease activity (units/min/
100g digesta) in groups II (3.77) and III (3.94) was
comparable and were significantly (P<0.001) lower
than group I (4.55). The cumulative period mean
urease activity (units/min/100g digesta) in group III
(12.31) was significantly (P<0.001) lower than group
II (12.90) and both were higher than group I (9.12).
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Sharma, K., Narayan Dutta, Uma Naulia. Centre
for Advanced Studies in Animal Nutrition,
Indian Veterinary Research Institute,
Izatnagar – 243 122, India. An on-farm
appraisal of feeding urea-treated straw to
buffaloes during late pregnancy and lacta-
tion in a mixed farming system. Livestock
Research for Rural Development (2004),
16(11): 91.

An on-farm study was carried-out with 48
multiparous buffaloes, maintained under a subsis-
tence-oriented mixed farming system, to assess the
effect of feeding 4% urea-treated wheat/rice straw
(TS) with a supplement (Parts/100:deoiled soybean
cake 10 to 12; rice polish 88 to 90) during late preg-
nancy (about 8 to 10 weeks before calving) and
lactation (300 d). The buffaloes were randomly
selected to receive either TS (wheat/paddy) or
untreated straw (US) ad libitum. The supplement
was given at similar rate to both the groups along
with mineral mixture and salt. Strategic feeding of
TS during late gestation to buffaloes significantly
improved the birth weight of calves and maintained
body condition of buffaloes subsequently during
lactation. Buffaloes given TS tended to consume
more straw as compared to their counterparts fed
US. Buffaloes fed TS had a significantly higher
lactation yield relative to buffaloes given TS, but
there was no difference in milk composition. The
percent marginal rates of return calculated over
additional feed cost at different stages of lactation
in the buffaloes fed TS were 181, 248, 259, 300 and
208 during 0-60, 61-120, 121-180, 181-240 and 241-
300 days of lactation, respectively. The additional
milk yield from feeding TS was 492.0 litres. In the
opinion of the participating farmers, strategic
feeding of TS significantly improved straw consump-
tion, milk yield, body condition of the animals and
the level of cash benefits under a subsistence
oriented mixed farming system.

The nutritive value of lentil straw (L. culinaris)
relative to 4% urea treated wheat straw (w/w) was
assessed in adult bucks and milking buffaloes
on-station and on-farm, respectively (India). A
digestion-nitrogen balance experiment was con-
ducted with three bucks (24.35 kg) fed ad libitum
lentil straw (LS), urea treated wheat straw (UTS)
and a 1:1 (w/w DM basis) mixture of LS and UTS
(LS:UTS) in a 3x3 Latin square design. Though daily
dry matter intake (g kg W0.75 or % LW) of bucks
fed LS and UTS did not differ significantly, chat of
LS:UTS was significantly (P<0.05) low. Similarly,
digestibility of nutrients (DM, OM and CP) and
nitrogen balance (g/day) did not differ significantly
for bucks given LS or UTS although a significant
positive improvement was evident in these
parameters for LS:UTS. The digestibility of fibre
fractions (NDF and ADF) was significantly (P<0.05)
lower in LS as compared to UTS or LS:UTS.
Except for the significantly (P<0.05) lower intake
of DCP (g kg W0.75), the bucks fed LS had statisti-
cally similar nutrient intake as compared to UTS.
Feeding of LS:UTS resulted in significantly higher
nutrient (DCP, TDN) intake by bucks. The impor-
tant blood biochemical parameters (haemoglobin,
packed cell volume, glucose, urea nitrogen, total
protein) and activity of serum enzymes (alanine
aminotransferase and aspartate aminotransferase)
did not differ significantly in goats irrespective of
dietary treatment. In the on-farm study, eighteen
multiparous milking buffaloes were randomly
assigned into three equal groups to assess the rela-
tive effect of feeding untreated wheat straw (WS),
UTS and LS:UTS ad libitum as basal feed with a
supplement. The study continued for 3 months and
showed that daily dry matter intake and average milk
production (litres/day) by buffaloes offered LS:UTS
and UTS was statistically similar but it was signifi-
cantly higher compare to WS. However, milk
composition did not differ significantly among the
dietary treatments. In conclusion, the nutritive value
of  lentil straw appeared to be no different to UTS,
however, a positive synergistic effect was evident
by feeding a mixture of LS and UTS on performance
of goats and lactating buffaloes.
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REPRODUCTION

Mavi, P.S., G.R. Pangaonkar, R.K. Sharma and V.K.
Gandotra. Department of Animal Reproduc-
tion, Gynaecology and Obstetrics, Punjab
Agricultural University, Ludhiana-141 004,
India. Effect of certain hormones on
reproductive performance of post-partu-
rient buffaloes. Buffalo Journal (2004), 2:
193-201.

The study was designed to evaluate the
effect of various hormonal interventions in
enhancing  reproductive performance of post-par-
turient buffaloes. Twenty-eight recently calved
buffaloes were randomly divided into six experimen-
tal groups. Groups I-IV received oxytocin (30 IU,
i.m.) 15 minutes    after calving; Group II received
another similar dose of oxytocin 2 h after calving;
Group III received PGF 2α (Tiaprost, 0.75 mg, i.m.)
1 h after calving in addition to oxytocin; Group IV
received PGF2α  and second oxytocin dose at 1 h
and 2 h, respectively, after calving. Buffaloes of
Group V were injected PGF2α alone 1 h after
calving while those of Group VI   received no treat-
ment and they served as control. The time of
shedding placenta, uterine involution and service
period were monitored in each buffalo. It was
observed that Group III animals treated with a  com-
bination of oxytocin and PGF2α 1 h apart,yielded
best results. The time to expel foetal membranes
(237.7±22.5 vs 359.2±25.4 minutes), involution time
(22.7±1.75 vs 32.6±1.47 days) and service period
(77.5±3.08 vs 114.3±11.9 days) were significantly
(P<0.05) less in these animals as compares to

PHYSIOLOGY

Mandal, D.K., P.K. Nagpaul and A.K. Mohanty. Na-
tional Dairy Research Institute, Karnal,
Haryana 132001, India. Seasonal variation
in hyaluronidase activity in seminal plasma
of Murrah buffalo bulls in relation to semi-
nal attributes and effect of thermal
protection. Indian Journal of Animal
Sciences (2004), 74(10): 1007-1010.

Study was conducted to find out the effect of
thermal stress ameluioration and seasonal variation
on the hyaluronidase activity (HYA) in seminal
plasma of Murrah buffalo bulls. Adult Murrah bulls
(12) were divided in 2 equal groups and kept under
different thermo-comfortable conditions. Body
surface cooling in the experimental group was done
by fanning (10 AM to 6 PM) and water sprinkiling
2-4 times during summer (April-June) and 2-times
during rainy season (July-October) for 10 minutes
each time. Overall mean (±SD) HYA in Murrah
buffalo bulls seminal plasma was 5.04±1.94 unit.
Between experimental and control groups no sig-
nificant variation in HYA was observed during sum-
mer (6.46±1.4 vs 7.75±0.76) and rainy seasons
(4.00±1.14 vs 5.46±0.56). Thermal stress ameliora-
tion had no    significant effect on HYA of Murrah
buffalo bulls semen. On overall basis hyaluronidase
activity in seminal plasma was 7.10±1.28, 4.73±1.14
and 3.29±0.98 during summer, rainy and winter sea-
sons respectively and the differences were signifi-
cant (P<0.01). In control group significant seasonal
variation in HYA was observed during summer
(7.75±0.76), rainy (5.46±0.56) and winter (3.5±1.04),
whereas in the experimental group the difference
was significant between summer (6.46±1.42) and
winter (3.08±0.97) only. HYA showed significant
negative correlation with mass activity (-0.83), intitial
motility (-0.92), live sperm percent (-0.97), functional
integrity of the spermatozoa (-0.88) and positively
(<0.05) associated with damaged acrosome (0.98),
abnormal head (0.86) and total abnormal sperm
percent (0.99). It was concluded that seasons
significantly influenced the hyaluronidase activity of

seminal plasma of Murrah buffalo bulls, however,
thermal stress amelioration by body surface cooling
did not show any significant effect on the same.
Higher level of hyaluronidase activity in seminal
plasma of neat semen of Murrah buffalo bulls, the
poorer the quality of semen.
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control animals. The second dose of oxytocin
following treatment with oxytocin and PGF2α in
Group IV did not show any significant improvement
over the treatment in Group III. It is concluded that
treatment with oxytocin and PGF2α following
parturition helps in improving reproductive perfor-
mance of post-parturient buffaloes.

Singh, Harmeet, K. Dua, S.S. Randhawa, Prahland
Singh and Tarlochan Singh. Punjab Agricul-
tural University, Ludhiana, Punjab 141
004, Inida. Sodium, potassium and elec-
trical conductivity in plasma, milk, urine
and saliva at different stages of lactation
in buffaloes. Indian Journal of Animal
Sciences (2004), 74(12): 1185-1188.

The status and interrelationship of sodium,
potassium and electrical conductivity were studied
in plasma, milk, urine and saliva in buffaloes during
peripartum period. A higher concentration of sodium
and electrical conductivity in milk were observed up
to 1 week postpartum, which showed a progressive
decline over a period of 2 months. Similar to the
milk electrical conductivity in urine also showed the
decreasing trend following parturition. However,
plasma concentration did not vary significantly in
periparturient period. Salivary and urinary Na: K ratio
in the post parturient period was suggestive of
sodium depletion of lactating animals. Subsequently
correlation’s between electrolytes of different body
fluids were observed, which has important implica-
tions in assessing the health status of dairy animals.

Mandal, D.D., S.K. Srivastava and P. Kumar.
Indian Veterinary Research Institute,
Izatnagar, Uttar Pradesh 243 122, India.
Effect of day of GnRH administration on
conception rate in buffaloes. Indian
Journal of Animal Sciences (2004), 74(12):
1189-1191.

The effect of GnRH administration at
different stages of estrous cycle on conception rate
was studied. Buffaloes (n=40) in estrus having
normal gynaecological condition were randomly
divided into 5 groups of 8 animals in each group.
Each buffalo in groups 1, 2 and 3 was administered
2.5 ml (10 µg) of receptal on day 0 (day of estrus),
days 5 and 12 of estrous cycle respectively. Buffa-
loes in group 4 were given 2.5 ml (10 µg) receptal 3
times i.e. on day 0.5 and 12 of estrous cycle, while
buffaloes in group 5 were given injection of normal
saline to serve as control. All buffaloes were insemi-
nated in the same cycle of treatment and pregnancy
was confirmed per rectally 60 days later. First
service conception rate (CR) was 50.0%, 37.5%,
70.0%, 75.0% and 37.5% in groups 1, 2, 3, 4 and 5,
respectively, and to the second service 50.0, 60.0,
100.0 and 40.0% in groups 1, 2, 3, 4 and 5 respec-
tively. CR in third service was 50.0, 50.0 and 33.33%
in groups 1, 2 and 5 respectively. The overall
conception rate (OCR) was 87.5% in groups 1  and
2, 100% in groups 3 and 4 and 75.0% in group 5.
Thus GnRH may improve conception in buffaloes
when administered on day 0, 5 or day 12 but more
effectively on day 12 of estrous cycle.

Bansal, Neelam, Rajesh Jindal, Shashi Nayyar and
V.S. Malik. Punjab Agricultural University,
Ludhiana, Punjab 141 004 India. Ovarian
morphology and plasma hormonal concen-
tration during different phases of repro-
ductive cycle in buffaloes (Bubalus
bubalis). Indian Journal of Animal Sciences
(2004), 74(12): 1192-1193.

Gross morphological and hormonal studies
were made on 30 apparently healthy adult Murrah
buffaloes. On the basis of colour, consistency and
diameter of the follicles and coropa lutea observed
on the surface of ovaries, animals were grouped into
follicular, early-luteal, mid-luteal or late-luteal phases
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Dhali,  A., R.S. Manik, S.K. Das, S.K. Singla and P.
Palta. National Dairy Research Institute,
Karnal, Haryana 132 001 India. Vitrifica-
tion of denuded buffalo (Bubalus bubalis)
oocytes: Effects of ethylene glycol concen-
tration and equilibration time. Indian
Journal of Animal Sciences (2004), 74(10):
1011-1013.

Denuded buffalo oocytes were vitrified either
in vitrification solution-I (VS-I) that consisted of 4.5
M ethylene glycol (EG), 3.4 M dimethyl sulphoxide,
5.56 mM glucose, 0.33 mM sodium pyruvate and
0.4% w/v BSA in DPBS, or in vitrification solution-
II (VS)II) that contained 3.5 M EG, with other
constituents at the same concentrations as in VS-I
Before vitrification, the oocytes were exposed to
equilibration solution-I or II (prepared by 50%) dilu-
tion, v/v, of VS-I and VS-II, respectively, in DPBS
for 1 or 3 minutes at room temperature. The post
vitrification recovery of morphologically normal
oocytes were 92% and 77% in VS-I, and 85% and
84% in VS-II for the equilibration time 1 min and 3
minutes   respectively. Following IVM, the nuclear
maturation rate of these oocytes were 8% and 9%
in VS-I and 9% and 0% in VS-II for the equilibra-
tion time 1  and 3 minutes respectively.

Hufana-Duran, D., P.B. Pedro, H.V. Venturina, R.D.
Hufana, A.L. Salazar, P.G. Duran, L.C. Cruz.
Embryo Biotechnology Laboratory, Science
City of Munoz, Nueva Ecija 3120, Philip-
pines. Post-warming hatching and birth of
live calves following transfer of in vitro-
derived vitrified water (Bubalus bubalis)
embryos. Theriogenology (2004), 61(7/8):
1429-1439.

Viability of in vitro-derived vitrified-warmed
preimplantation stage buffalo embryos were
assessed in vitro and in vivo. Oocytes were collected
from ovaries of slaughtered riverine buffaloes,
matured and fertilized in vitro with frozen semen from
riverine buffalo bull and cultured on cumulus cell
monolayers. Resultant preimplantation stage
embryos were cryopreserved by vitrification with
ethylene glycol, ficoll and sucrose. Seventy-one
frozen embryos were warmed in 0.5 M sucrose and
were further cultured in vitro for 72 h to assess
hatching rate. On the other hand, 95 embryos were
transferred non-surgically to riverine buffalo recipi-
ents to assess development competence in vivo
through detection of pregnancy and birth of live
calves. Hatching rate of 83.10% (59/71) was noted
among embryos cultured in vitro. Pregnancy rate
was 16.36% (9/55) while calving rate was 10.91%
(6/55) after transfer of in vitro-derived vitrified-
warmed embryos to recipient animals. Six healthy
and normal calves with average birth weight of 38.75
plus or minus 3.55 kg were born from the trans-
ferred embryos. These results indicate the viability
of vitrified in vitro-derived buffalo embryos and the
potential application of in vitro embryo production
and vitrification techniques for production and trans-
port of buffalo embryos from germplasm-rich sources
to guarantee genetic improvement in many parts of
the world.

of reproductive cycle along with various ranges of
corpus luteum. This categorization was confirmed
with circulating levels of gonadal hormones plasma
estradiol-17-β and progesterone which were maxi-
mum (25.73±9.75 pg/ml and 2.32±0.62 ng/ml)
during presumed follicular and luteal phases respec-
tively.
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Presicce, G.A., E.M. Senatore, A. Bella, G. de Santis,
V.L. Barile, G.J. de Mauro, G.M. Terzano, A.
Parmeggiani. ARSIAL, Centro Sperimentale
per la Zootecnia, Via R. Lanciani, 38 Rome,
Italy. Ovarian follicular dynamics and
hormonal  profiles  in   heifer and   mixed-
parity mediterranean Italian buffaloes
(Bubalus bubalis) following an estrus
synchronization protocol. Theriogenology
(2004), 61(7/8):1343-1355.

The primary objective was to elucidate
ovarian follicular dynamics and hormonal profiles in
nulliparous heifer (HE; n=11) and mixed-parity (MP;
n=10) Mediterranean Italian water buffaloes
(Bubalus bubalis) following an oestrus synchroni-
zation  protocol.  Both  groups  received  a
progesterone releasing intravaginal device (PRID)
implant for 10 days; a luteolytic dose of synthetic
prostaglandin was given 7 days after PRID inser-
tion. Daily ultrasound monitoring and collection of
blood to determine plasma concentrations estradiol
and progesterone started 1 day after PRID removal
and lasted for 55 and 65 days in HE and MP buffa-
loes, respectively. Data analysis was restricted to
the first 5 days after PRID removal and to one
oestrus cycle following induced ovulation. The HE
buffaloes  were  not   inseminated  and  only  one
ovulated within 5 days  after PRID removal; the
remainder ovulated between 8 and 48 days after
PRID removal (except one in which ovulation was
never detected). All HP buffaloes were inseminated
72, 96 and 120 h after PRID removal; seven buffa-
loes ovulated within 5 days  after PRID removal
and two were pregnant. Mean  diameter of the
largest follicle was significantly smaller in HE than
MP buffaloes the first 4 days after PRID removal.
There  was a parity by time interaction (P=0.0047)
for  plasma  progesterone   concentrations;    proges-
terone was higher in HE than MP buffaloes 1 day
after PRID removal, but the converse was true 2
days after PRID removal.  After induced ovulation,
HE buffaloes exhibited a one-wave (n=5; length of
cycle, 8-12 days), two-wave (n=4; range: 20-26 days)
or three-wave cycle (n=1; 25 days). In contrast, all
non-pregnant MP buffaloes (n=8) had a two-wave

cycle (range: 19-25 days). For buffaloes with two-
wave cycles, the growth rate and diameter of the
largest follicle was significantly smaller in HE than
MP buffaloes for both the first follicular wave (1.3
mm versus 1.7 mm per day and 10.5 mm versus
13.3 mm, respectively) and the  second follicular
wave (1.0 mm versus 1.3 mm per day and 11.0 mm
versus 13.8 mm). In conclusion, there were many
significant morphological and   endocrine differences
between HE and MP buffaloes.

continued on page 89

Saikhun,  J., H. Sritanaudomchai,  K. Pavasuthipaisit,
Y. Kitiyanant.Institute of Science and Tech-
nology for Research and Development, Mahidol
University, Salaya, Nakhon Pathom 73170,
Thailand.Telomerase activity in swamp
buffalo (Bubalus bubalis) oocytes and
embryos derived from in vitro fertilization,
somatic cell nuclear transfer and parthe-
nogenetic activation. Reproduction in
Domestic Animals 2004, 39(3): 162-167.

The objective of this study was to examine the
telomerase activity in swamp buffalo oocytes and
pre-implantation stage embryos derived from in vitro
fertilization (IVF), somatic cell nuclear transfer (NT)
and parthenogenetic activation (PA). Immature and
mature oocytes, and embryos at the 2-4 cell, 8-16
cell, morula and blastocyst stages produced by IVF,
NT and PA were collected and the telomerase
activity was assayed by using a Telomerase PCR
ELISA kit. Telomerase activity was detected in all
developmental stages evaluated from immature
oocytes to blastocyst stage embryos. Telomerase
activity was detected in higher amounts in immature
as compared with mature oocytes (p<0.05). Embryos
derived from NT showed a profile of telomerase
activity similar to that of IVF. In IVF and NT
embryos, telomerase activity was low in the 2-4 cell
and 8-16 cell stages, but the activity significantly
increased (p<0.05) at the morula stage, reaching its
highest level at the blastocyst stage. In PA embryos,
low levels of telomerase activity were detected from
the 2-4 cell to the morula stage, and the highest level
of telomerase activity was found at the blastocyst
stage. Telomerase activity in NT blastocysts is higher
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