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INTRODUCTION 
Interaction of genetic and environment (G×E) has an important rule in adaptation of a newly 
introduced genotype to an environment (Pagen and Hodges, 1997). In presence of G×E, the 
genetic correlation of a trait between two environments is significantly less than one (Falconer 
1989). Holstein dairy cattle farms have been located in different climates of Iran. Semen of 
many Holstein bulls, originating from different countries has been imported and used in these 
farms for the last two decades. The objective of present study was to evaluate the adaptation of 
Holstein cattle in the different climates of Iran  
 
MATERIAL AND METHODS 
Data. This study used the production records of 15156 first lactating cows, daughters of 
common bulls, in 6 classified climates. Data were gathered by the Iranian Animal Breeding 
Center (IABC) from years 1983 to 1998.  
Models. A single trait animal model with REML method (using the DFREML Dragram meyer 
1997) was fitted to data to estimate variance components and breeding values of animals in 
each climate: 

y = Xb + Za + e 
where y is the vector of observations of a production trait, b is the vector of fixed effects: herd-
year-season, linear regression coefficients on calving age and days in milk, sire by environment 
interaction, a is the vector of animals breeding values, X and Z are design matrices for b and a 
respectively, and e is the vector of random residuals.  
A multiple trait animal model (with the same factors as above) was applied to data to estimate 
the genetic correlations of traits between climates, using REML method. 
 
RESULTS AND DISCUSSION 
The estimated heritabilities for milk and fat yield, and fat percent are presented in Table 1. The 
heritability of production traits were in the range of other works (Boldman and Freeman, 1989 ; 
Dadpasand, 1999) and varied among climates. The genetic correlation of milk and fat yield 
between 6 climates are shown in Table 2. The genetic correlations of milk and fat yield among 
the 3 first climates were greater than 0.9 and those between the first 3 climates and the rest 
were lower than 0.9. The similar parameters were found for both trait (milk and yield). These 
results show that the adaptation of Holstein cattle was the same in different climates of Iran due 
to presence of G×E interaction genetic correlations lower than 0.9 (Falconer 1989). 
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Table 1. Estimated heritabilities for milk and fat yield, and fat percent in different 
cilmates 
 

Climate Milk yield Fat yield Fat persent 
Dry 
Sub-dry 
Mediterranean 
Sub-humid 
Humid 
Very humid 

0.29±0.07 
0.29±0.09 
0.27±0.08 
0.25±0.04 

0.25±1.001 
0.25±0.009 

0.29±0.06 
0.23±0.09 
0.02±0.06 
0.18±0.04 
0.12±0.06 
0.24±0.09 

0.18±0.08 
0.16±0.07 
0.12±0.08 
0.24±0.04 
0.16±0.06 
0.12±0.09 

 
Table 2. Genetic correlations between 6 climates for milk (above) and fat (below) yield  
 

 Dry Sub-dry Mediterranean Sub-Humid Humid Very Humid 

Dry 
Sub-dry 
Mediterranean 
Sub-humid 
Humid 
Very humid 

1 
0.96 
0.95 
0.77 
0.75 
0.73 

0.94 
1 

0.96 
0.88 
0.77 
0.75 

0.94 
0.95 

1 
0/90 
0/90 
0.86 

0.80 
0.87 
0.88 

1 
0.94 
0.91 

0.79 
0.78 
0.79 
0.92 

1 
0.96 

0.7 
0.7 

0.75 
0.92 
0.22 

1 
 
The average estimated breeding values of milk yield for sires and mates were not significantly 
changed among  climates but were changed for daughters.  
 
CONCLUSION 
The estimated heritabilities, genetic correlations, different estimated breeding values for 
daughter show different performance of Holstein cattle in different climate of Iran. Ranking 
and breeding goals could not be recognized as being the same for Holstein cattle in different 
climates. 
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