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4. Bayesian information criterion (BIC)
5. Akaike information criterion (AIC)
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1. Calving to First Service (CTFS)
2. First Service to Conception (FSTC)
3. Calving Interval (CI)
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Table 1- Descriptive statistics of reproductive traits in first three calving period
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"CI: Calving Interval; CTFS: Calving to First Service; FSTC: First Service to Conception
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Table 3. Spearman's rank correlation between model 1 and 21 separated by different traits and the
probability of difference with 1

doys Ve A
;;.P Laosle P L&sj.» P th Pl Jg c)-jﬁ W
Females Males Total period Trait
10%males

<0.001 <0.001 0.935 <0.001 0.908 <0.001 0.873 <0.001 0.935
<0.001 <0.001 0.923 <0.001 0.916 <0.001 0.835 <0.001 0.922
<0.001 <0.001 0.904 <0.001 0.892 <0.001 0.823 <0.001 0.903

Cl

<0.001 <0.001 0.907 <0.001 0.872 <0.001 0.863 <0.001 0.906

<0.001 <0.001 0.762 <0.001 0.763 <0.001 0.716 <0.001 0.761

<0.001 <0.001 0573 <0.001 0.638 <0.001 0.344 <0.001 0.574
<0.001 <0.001 0.498 <0.001 0.473 <0.001 0.441 <0.001 0.496
<0.001 <0.001 0.391 <0.001 0.400 <0.001 0.396 <0.001 0.390 3

1
2
3
1
<0.001 <0.001 0.835 <0.001 0.848 <0.001 0.717 <0.001 0.836 2 CTFS
3
1
2

FSTC
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P: The probability of a difference with one; P": The probability of a difference between sexes
Cl: Calving Interval; CTFS: Calving to First Service; FSTC: First Service to Conception
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Table 5. The accuracy mean estimated breeding values with model 1 and 21, and the probability of the
difference between them
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Table 6. Genetic trend (standard error) of different traits based on model 1 and 21, and the probability of the
difference between them
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Abstract
Background and objectives: The accuracy of estimates of variance and covariance
components is a prerequisite for designing breeding strategies of important economic
traits such as reproductive traits. Genetic grouping was suggested to predict breeding
values of phenotypic records in different years with high accuracy. As there is
unknown information in the pedigree of Holstein dairy cows in Iran, genetic group
animal models with unknown parents seem necessary. Therefore, the present study
was conducted to estimate the genetic parameters, genetic trend, and accuracy of
estimated breeding values of some reproductive traits (i.e. calving to first service
(CTFS), first service to conception (FSTC) and calving interval (Cl)) in dairy cows
considering genetic grouping for animals with unknown parents.

Materials and methods: Information on calving and insemination dates of the first
three calving periods from 3361 herds of the Iranian Holstein, collected by the Animal
Breeding Center of Iran from 1981 to 2013 was used. Animals with unknown parents
were grouped based on the year of birth and sex and the traits were analyzed using two
models, with (model 2) or without genetic grouping (model 1). The model with the
lowest Bayesian information criterion (BIC) and the Akaic information criterion (AIC)
was considered the best model. Spearman's rank correlation coefficient was used to
examine changes in animal rank by considering the genetic grouping. The accuracy of
breeding values and genetic trends were estimated and compared using two models.
Data preparation and statistical analysis were performed using R-software and
ASReml software, respectively.

Results: The amount of variance and the cumulative genetic standard error were lower
in model 2 compared to model 1 while it was the opposite for the residual variance,
however, there was no significant difference between the values of the two models.
Model 2 was selected as the best model for all studied traits based on the goodness of
fit criteria. The heritability of ClI and CTFS was estimated to be lower (non-
significant) in model 2 compared to model 1. The heritability values were estimated
less than 0.05 for all reproductive traits within the two models. The ranking of the best
males and females changed due to genetic grouping. The accuracy of estimated
breeding values (EBVs) for all studied traits was significantly (P <0.001) higher in
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model 2 when compared to model 1. The genetic trend of all traits (with the exception
of the FSTC in the first and third calving period) was positive in both models 1 and 2,
and the estimated values were different between the two models.

Conclusion: The results from the current study showed that genetic grouping is
necessary to analyze the reproductive traits of Iranian Holstein cows as well as
accurately predict the genetic merit of animals.

Keywords: Breeding value accuracy, Calving interval, Genetic trend, Heritability
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