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Table 1. Estimation of phenotypic variances and covariances for the studied traits*

Trait Milk yield Fatyield Age at first calving Lactation length
Milk yield 2009945.73

Fat yield 261.06 1486.07

Age at first calving 1.5808 15.208 102.00

Lactation length 920.62 -1186.2 -54.675 8779.96

*Diagonals are phenotypic variances and off-diagonals are phenotypic covariances

o Syge Slao oli8l (SUs slauib losS g il jly o Sle =Y Jou
Table 2. Estimation of additive genetic variances and covariances for the studied traits*

Trait Milk yield Fatyield Age at first calving Lactation length
Milk yield 595401.55

Fat yield 155.81 826.38

Age at first calving -2.0539 -14.678 54.59

Lactation length 64.339 -1230.7 -120.86 2329.44

*Diagonals are additive genetic variances and off-diagonals are additive genetic covariances
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Table 3. Least square means comparison of selection index for different’levels of Holstein inheritance*

Holstein inheritance level (percent)  Least square mean + Standard error

12.5 408.24% £ 115.78
25 526.20% +43 43
37.5 586.77% +43.65
50 639.69% £32.22
62.5 721.13% +44 .36
75 729.89° +41.02
87.5 919.'%4 £54.33

*Least square means with no common letter are significantly different (P<0.05)

Sl (aPlh 4 bgype (S (g )55 by 4525 - Jgoe
Table 4. Regression analysis of variance for the selection index

Source of variation ~ Degrees of freedom  Sum of squares ~ Mean squares  F P
Regression | 123370 123370 73.6  0.0004
Residual 5 8381.533 1676.307
Total 6 131751

Pl (asls & baye )1 (re s 5 (a3 (g0, Aobee (sla el 9550 -0 Jgor
Table 5. Estimation of regression equation parameters and level of significance for the selection index

Estimate  Standard error t P

Intercept 392.024 34.603 11.33  0.0001
Holstein inheritance level 5.310 0.619 8.58 0.0004
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Abstract

In dairy cattle breeding, in addition to milk yield, consideration of other productive and
reproductive traits is necessary. In order to determine optimum Holstein inheritance in Iranian
crossbred dairy cattle, first lactation records of 4917 crossbred dairy cattle collected by Animal
Breeding Center between 1991 to 2007 were utilized. Crossbred cows were consisted of different
Holstein inheritance including 12.5, 25, 37.5, 50, 62.5,75 and 87.5 percent. Phenotypic and genetic
(co) variance components for milk yield, fat yield, lactation length and age at first calving were
estimated by restricted maximum likelihood using single and multiple traits animal models. Then, a
selection index was constructed to combine these traits. Optimum Holstein inheritance based on this
index was determined by least squares mean  comparisons of the index for different Holstein
inheritance and simple linear regression. Results indicated that 87.5 percent Holstein inheritance was
the optimum level.
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