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Abstract
This research was carried for estimating of genetic parameters of production traits (milk yield, fat 
yield and protein yield) in Iranian Holstein dairy cattle. Data set was included first lactation records 
of109574 cows. These data were collected from2001 to 2010 by the national breeding center of 
Iran. Multi-trait random regression model was used based on restricted maximum likelihood 
method. Permanent environmental variances for the traits were higher at the early of lactation. 
Heritability estimates based on days in milk, for milk yield, fat yield and protein yield ranged from 
0.09 to 0.22, 0.07 to 0.09 and 0.07 to 0.23, respectively. Genetic correlations between traits were 
calculated from covariance components for parameters estimated in bivariate analyses. Genetic 
correlations for same days in milk between milk and protein yield (0.84-0.94) were higher than 
between milk yield and fat yield (0.63-0.90). The genetic correlations between 305-d production of 
milk and fat, and milk and protein were 0.81 and 0.94, respectively. Therefore selection to improve 
the milk yield has been the better response to selection of protein yield. 
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Introduction
The use of appropriate method for the genetic components evaluation of dairy cattle is an important 
program of dairy animal production. In conventional method, lactation yields are calculated based 
on the test day (TD) records. TD records are actually repeated observations measured along a 
trajectory days in milk (DIM) and the mean and covariance between measurements change 
gradually along the trajectory (Schaeffer, 2004). Among the models that consider TD production, 
random regression model (RRM) has been widely observed to increase the accuracy of breeding 
value predictions (Strabel et al. 2004). Therefore, the purpose of this study is estimation of genetic 
parameters of milk production traits of Iranian Holstein Dairy cattle using multi-trait RRM.

Materials and methods
The TD milk yield records obtained from a national breeding center of Iran, belonged to the first 
lactation dairy cows from 2001 to 2010.The age of cows in the first lactation was from 21 to 46 
months. Edited data included the following: The TD data were excluded before 5th day and after the 
305th day of lactation. In addition, irregular data for milk yield (<1.5 and >75 kg), fat yield (<1.5% 
and >9 %), and protein yield (<1% and >7 %) were excluded. Cows had also, only cows with more 
than 5 TD records were kept. The sires having progeny fewer than 5 were eliminated. Finally edited 
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data included 866084 TD records of 109574 cows that were 1616sire progeny. The RRM used to fit 
yield records was:
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Where �������� is the tth record of pth cow in ith herd-test-date (HTD) effect, jth calving year (YC) and 
kth milking frequency (��); ���� is the nth fixed regression coefficient of lthclass of cows calving 
age-season; sqmandpepmare regression coefficients mth for sire and permanent environment effect on 
pth cow respectively; ��is nth legendre polynomial for tth day;�������� random residual.Number of 
records of and other descriptive statistics are summarized in Table 1.
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Where,G is sire genetic (co)variance matrix among random regression coefficients and A is additive 
numerator relationship matrix between sires. The matrix P was the cow effects variance-covariance 
matrix among random regression coefficients, σ��and was residual variances for each traits and I
represents an identity matrix with ones on the diagonal. In two trait model G and P are 10×10 
(co)variances matrix of regression coefficients.Additive genetic correlation for 305-days production 
were calculated as:
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Where �(�,�), is genetic covariance matric for considered trait in ithand jth trait, �(�,�) and �(�,�) are 
genetic (co)variance matrices ith and jth trait, respectively and ����� , Vector of 305-days legendre 
polynomial were obtained by summing up the coefficients from day 5 to day 305.

For estimated heritability for ith DIM was calculated as: ℎ�
� = ���(�)
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σ��(�)
� = �P�′,where q is the vector of the associated legendre polynomial respectively. Diagonal of 

above (co)variance matrices were sire additive genetic variances (��(�)
� ) and permanent 

environmental (���(�)
� ) for 5th day to 305th DIM.

Results and Discussion 
Number of record and other descriptive statistics are summarized in Table 1.Heritability estimate of 
fat yield were lowest than other traits.In this study, minimum heritability of milk and protein yields 
in early lactation was observed, that associated with the increase values of permanent environmental 
and residual variance in early lactation.Maximum heritability for all traits the end of lactation was 
observed (Figure 1). However, the trends in the heritabilities in this study was similar to the results 
obtained by Mohammadi et al (2012) for Iranian Holsteins.The genetic correlation between TD 
yields were higher when periods were closer to each other (Figure 3).The genetic correlation 
between milk and fat yields was low in the early lactation and then trend increase the end of 
lactation was observed. However, genetic correlation between milk and protein yields was high 
(Figure 2). Genetic correlations between milk and fat yields 0.65 to 0.90 was estimated that was 
higher than results presented by Jakobsen et al (2002). Moreover, genetic correlation between milk 
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Table 1. Descriptive statistics of data sets for milk production traits in different TD

Protein yield (kg)Fat yield (kg)Milk yield (kg)Trait TD
SDMeanSDMeanSDMeanRecords

0.2220.8620.3331.0296.8328.53847201
0.2240.9530.3311.0576.8332.33887012
0.2240.9550.3231.0536.8032.63911863
0.2250.9520.3151.0396.8132.28929484
0.2280.9520.3121.0266.9431.44935545
0.2280.9400.3111.0146.9430.65932016
0.2290.9250.3111.0026.9829.79908697
0.2270.9020.3030.9786.9328.73877908
0.2280.8570.3010.9576.9227.55810229
0.2300.8570.2980.9386.9426.636446910
0.22709190.3191.0126.8930.20868460Total

and protein yields 0.84 to 0.95 obtained, this results agreeing with the results presented by Jakobsen 
et al (2002) and Veerkamp et al (1998).Genetic correlation 305 day between milk and fat yield 0.81 
and between milk and protein yields 0.94 was estimated. Therefore, genetic correlations trends in 
this study was similar to the results obtained by Sahebhonar et al (2010) for Iranian 
Holsteins.Therefore genetic selection to improve and increase of milk yield has been the better 
response than genetic selection of protein and fat yields.
The Using of multi-trait models can Studied genetic relationships different traits. It seems to be 
more research on records for the second and third lactation will be required to more accurately 
estimate.

Figure1. Estimated heritability (h2) as a function of DIM
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Figure2. Genetic correlation (rg)
between different traits as a function of DIM

Figure3. Genetic correlation (rg) milk yield as a function of DIM
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