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Introduction: The aim of this study was to estimate the genetic parameters of some
reproductive traits in Khuzestan buffaloes using a multi-trait animal model.

Materials & Methods: For this purpose, 4197 records from 3990 buffaloes in 101 herds,
collected during 2014-2024 by the Deputy of Animal Production Improvement of
Khuzestan Agricultural Jihad Organization, were analyzed. After data editing and testing
the normality of trait distribution, additive genetic variance and covariance components
were estimated.

Results: The results indicated that the highest additive genetic variance was observed for
the calving interval between the second and third parities, while the lowest value was
related to the interval between the fourth and fifth parities. Heritability estimates for Cl,a,
Clas, Clas, Clss, and Clss were 0.08, 0.29, 0.09, 0.03, and 0.18, respectively, indicating
generally low heritability and a considerable influence of environmental factors on these
traits. The highest genetic correlation (0.99) was found between the calving intervals of the
third—fourth and fourth—fifth parities, whereas negligible genetic correlations were
observed among some other calving intervals. Furthermore, the low and positive genetic
correlation between age at first calving and calving interval in the second lactation
suggested that selection based on age at first calving would have limited impact on
improving calving interval.

Conclusion: Overall, given the low heritability of reproductive traits, improvements in
management, nutrition, and recording accuracy could play a significant role in enhancing
the reproductive performance of Khuzestan buffaloes.
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Table 1: Pedigree structure of the buffalo population used in the

study
Title Quantity
Total number of animals (head) 4197
Number of animals with records (head) 3990
Number of buffaloes without records (head) 207
Number of males (head) 101
Number of inbred buffaloes (head) 25
Average inbreeding of all animals (%) 0.09
Average inbreeding among inbred animals (%) 14.63
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Table 2: Descriptive statistics of reproductive traits in Khuzestan buffaloes

. Number of Number of Standard - .
Trait Records Herds Mean Deviation Minimum Maximum
Calving interval (days)* CI12 1453 312 532.50 153.11 388 1000
Calving interval (days) CI23 1904 324 540.66 159.51 389 999
Calving interval (days) CI34 2133 2133 328 538.56 389 991
Calving interval (days) CI45 2184 325 5340.43 154.78 390 995
Calving interval (days) CI56 2118 317 528.50 153.94 395 993
Age at first calving (years) 2361 325 39 0.91 2.88 4.84
Days open (days) 2345 318 194.5 67.9 112.2 287.8
Dry period (days) 2331 318 258.84 58.52 158 348
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CI12%*: The calving interval between the first and second calvings; CI23: The calving interval between the second and third calvings; CI34: The calving interval between the third
and fourth calvings; CI45: The calving interval between the fourth and fifth calvings; and CI56: The calving interval between the fifth and sixth calvings.
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Table 3: Estimates of additive genetic (co)variance components
for calving interval obtained from a multitrait animal model

Trait CI12 C123 CI34 CI45 CI56

CI12 1561.6

CI23 2362.4 6169.8

CI34 1170.8 137.24 1923.4

Cl45 644.13 -576.15 1122.4 567.33

CI56 -60.161 2493.8 -0.148 -115.5 3378.5
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Table 4: Estimates of heritability (diagonal) and genetic

correlations (below diagonal) among different calving intervals
based on a multitrait animal model.

Trait CI12 CI23 CI34 CI45 CI56
CI12 0.08

CI23 0.76 0.29

CI34 0.68 0.05 0.09

Cl45 0.64 -0.01 0.99 0.03

CI56 -0.03 0.55 -0.72 -0.75 0.18
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Table 5: Mean + standard error of some important economic traits in buffalo breeds in India

Trait Age at First Calving Dry Period Length 305-day Milk Yield (kg) Calving Interval (days)
Breed (months) (days)
Murrah 446+1.1 148+ 10 2075 £ 54 450+ 11
Nili-Ravi 39.7+138 172+ 11 1929 + 68 489 £ 16
Surti 51515 170+ 16 1566 + 46 481£18
Bhadawari 512+13 207 +32 1434 499 + 34
Pandharpuri 43.3 101 £8 1841 426+ 11
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