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Table 1. Summary statistics for milk and fat production, age at first calving (AFC) and interval between first and 

second calving (CI). 
Trait N Mean SD Minimum Maximum CV% 

Milk production, kg 4221 1731.22 620.58 447.36 4039.20 35.85 

Milk fat production, kg 4043 114.87 42.64 20.03 306.34 37.12 
AFC, months 3312 54.31 17.95 24 96 33.05 

CI, days 2249 506.03 153.86 336 914 30.41 
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Table 2. Estimates of variance components1, heritability (h2) and their standard error (SE) for milk production, 

milk fat production, age at first calving (AFC) and interval between first and second calving (CI), obtained from 
univariate analysis 

Traits σ
2
a σ

2
e σ

2
p h2 ± SE 

Milk production, kg 34009 39123 73132 0.46± 0.01 
Milk fat production, kg 141.22 377.30 518.53 0.27± 0.17 

AFC, months 41.62 156.69 198.32 0.21± 0.21 
CI, days 286.15 14699 14985 0.01±0.29 

1
σ

2
a = Genetic additive variance; σ2

e = residual variance; σ2
p =phenotypic variance 
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Table 3. Genetic (above diagonal) and phenotypic (below diagonal) correlations between milk production, milk 

fat production, age at first calving (AFC) and interval between first and second calving (CI) traits 
Traits Milk production, kg Milk fat production, kg AFC, months CI, days 
Milk production, kg - 0.55 -0.25 0.03 
Milk fat production, kg 0.51 - 0.12 -0.02 
AFC, months 0.05 0.07 - 0.96 
CI, days 0.05 0.05 -0.09 - 
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Abstract 
In this study, calving records of 4221 Iranian native buffaloes from 621 herds which were collected by the 
Animal Breeding and Livestock Products Improvement Center of Iran from 2003 to 2010 were used to estimate 
heritability, genetic and phenotypic correlations between milk production, milk fat production, age at first 
calving and first calving interval using univariate and bivariate animal models. The highest and the lowest 
heritabilities were estimated for milk production (0.46±0.01) and first calving interval (0.01±0.29), respectively. 
Heritability estimates for age at first calving and milk fat production in the studied population were 0.21±0.21 
and 0.27±0.17, respectively. Positive and high genetic correlation between milk yield and milk fat production 
(0.55) in this study indicated that milk fat increased along with increasing in milk production. Negative and 
medium genetic correlation between milk production and age at first calving (-0.25) indicated that genetic 
selection for milk production cause decrease in age at first calving. Positive and high genetic correlation between 
age at first calving and first calving interval (0.96) indicated that selection based on lower age at first calving 
cause reduced first calving interval.  
 
Key words: Animal model, Genetic and phenotypic correlations, Heritability, Buffalo, Productive and 
reproductive traits 
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