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ABSTRACT

The objective of the present study was to perform genetic evaluation of dystocia, using linear (observed and adjusted) and
threshold models in Holstein cattle. Data and pedigree information of 8 dairy herds were obtained from Vahdat Industrial
Agriculturists & Dairymen Cooperative, Isfahan, Iran. Final data included 133876 calving records during 2005 to 2018. The
fixed effects of the model were included, herd, year-season of calving, calf gender and age at first calving. The random
effects of the model were included sire, maternal grandsire, permanent environment of dam and residual effects.
Furthermore, 305-day milk yield was considered as a covariate in the final equation. Quality control and data validation
were conducted in SAS and Microsoft Excel. Genetic evaluations and prediction of breeding values for dystocia was
computed, using different statistical models by DMU program. Direct heritability for dystocia for heifers and other cows
based on linear model were 0.10 and 0.07 and based on threshold model were 0.13 and 0.10, respectively. Estimated
heritability was higher in threshold model compare to the linear model. The results of this study showed that beyond the
environmental improvement, genetic selection might be an option for decreasing dystocia. Estimated heritability for heifers
and other cows by the linear model were adjusted on the underlying scale to 0.19 and 0.14, respectively. Estimated
correlations between direct and maternal genetic effects were negative and ranged from -0.56 to -0.74, indicating the genetic
antagonism between direct and maternal effects. The Spearman rank correlations for breeding values predicted from the
linear and threshold models were significant and different from 1, indicating that ranking of animals are not unique in linear
and threshold models. Based on the Akaike Information Criterion (AIC), threshold model was better and more accurate than
linear model for genetic analysis of dystocia in Holstein cows.
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Figure 1. Density distribution for liability of Heifers calving difficulty in different thresholds
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Table 2. Estimated of genetic parameters and variance components of calving difficulty in Holstein heifers and
cows in using threshold and linear models

Components and Heifer

Cow

Parameters Linear Threshold linear Threshold
2 0.01 0.0086 0.006 0.005
Osc (0.0024) (0.0012) (0.00082) (0.00052)
o2 0.0048 0/003584 0.002 0.0015
mgs (0.0011) (0.00067) (0.00052) (0.0003)
af,e - - 0.018 0.034
2 0.385 0.2515 0.33 0.1602
e (0.0039) (0.0025) (0.0031) (0.0014)
aﬁ 0.04 0.0344 0.024 0.02
a2 0.028 0.02243 0.019 0.013
o 0.00025 0.000129 -0.000843 -0.000487
se-mgs (0.0013) (0.00074) (0.0005) (0.00032)
0.0282 0.0233 -0.221 -0.175
T'sc-mgs (0.1525) (0.1340) (0.1330) (0.1140)
Oi-m -0.0166 -0.0166 -0.0152 -0.012
Tiaem -0.56 -0.6 -0.713 -0.74
h3 0.10 0.13 0.07 0.10
hZ, 0.07 0.09 0.05 0.07
hfzmderlying(d) 0.19 - 0.14 -
hfmderlyinq(m) 0.14 - 0.10 -
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Table 3. Correlation coefficients between estimated breeding values using threshold and adjusted linear models in heifers

and cows
Correlation Animal Heifer Cow
10 percent 50 percent 10 percent 50 percent
Spearman Sire 0.975 0.9917 0.842" 0.895™
Pearson Sire 0.987" 0.994™ 0.907" 0.944™

P<e/e )“)61.»@ ))l ek



glaibinl 5 s glaas 5l ool b cpbitds slagls plicsrn (S5 b)) :olSen 5 s)lsmed 7

ljedes (Sass 5T sl b Jae o5 awslie F Jgo
Table 4. Compare the efficiency of models for genetic analysis of calving difficulty

. Heifer Cow
Traitt model 2 Logl AIC 2 Logl AIC
Calving Difficulty Threshold -1337.5901 -1331.5901 -1585.0321 -15877.0321
Y Linear 1872.7944 1878.7944 -1294.0524 -1286.0524
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