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Table 1. Some information associated with the data used in the present study

Characteristics Statistics
No. of cows with records 327190
No. of sires 5260
No. of dams 235172
No. of animals in the pedigree 460363
No. of herds 637
No. of provinces 15
Calving years 1997-2015 (19)
Avg. no. of daughters per sire 62
Avg. no. of daughters per dam 1.4
Avg. no. of cows per herd 514
Avg. no. of cows per province 21813
Avg. no. of sires per herd 8.3
Avg. no. of dams per herd 369
Avg. no. of sires per province 351
Avg. no. of dams per province 15678

Folo iz o ool 3550 slo Sy (B p ey slao)lel (S p oY g
Table 2. Some descriptive statistics for the variables used in the present study

Feature No. of Min. Max. Mean SD Q1 Q3
Records

Holstein gene proportion (%) 327190 50 100 93.29 13.51 87.5 100

Lactation length (d) 327190 66 600 316.96 100.93 266 371

Lactation milk yield (kg) 327190 246 29736 9886 3564 7643 11947

First calving age (month) 327190 18 48 25.35 3.05 23.41 26.41
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Table 3. Estimation of variance components and heritability of first lactation milk yield in Iranian dairy cows

Additive Genetic Variance Residual Variance Total Variance Heritability
Estimate SE Estimate SE Estimate Estimate SE
684363 13155 1795408 10230 2479771 0.276 0.0048
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Table 4. Descriptive statistics of predicted breeding value (Kg) and its accuracy for the trait of first lactation milk
production in Iranian dairy cows

Variable Min Max Mean SD Q Q3
Breeding Value -2701.5 2989.74 157.58 495.22 -158.65 476.39
Accuracy 0.52 0.80 0.66 0.04 0.64 0.69
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Table 5. Estimation of the genetic trend for the trait of first lactation milk production (Kgy™') in grade and pure
Holstein cows

Type of cow Trend SE P-value R?

Grade 17.352 1.303 0.0001 0913

Pure Holstein 23.398 1.124 0.0001 0.962
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Table 6. Quantile regression coefficient of age at first calving (AFC) on predicted breeding value for the trait of first
lactation milk production

Percentile of Regression Coefficient (dKg™) 95% Confidence Interval P-value
AFC Estimate SE Lower Limit Upper Limit

5 -0.0009 0.0003 -0.0015 -0.0004 0.0006
10 -0.0044 0.0002 -0.0048 -0.0039 0.0001
15 -0.0062 0.0002 -0.0066 -0.0058 0.0001
20 -0.0074 0.0002 -0.0082 -0.0073 0.0001
25 -0.0092 0.0002 -0.0096 -0.0088 0.0001
30 -0.0104 0.0002 -0.0108 -0.0099 0.0001
35 -0.0111 0.0002 -0.0116 -0.0107 0.0001
40 -0.0120 0.0002 -0.0124 -0.0115 0.0001
45 -0.0128 0.0003 -0.0133 -0.0123 0.0001
50 -0.0135 0.0003 -0.0141 -0.0129 0.0001
55 -0.0143 0.0003 -0.0149 -0.0137 0.0001
60 -0.0148 0.0003 -0.0154 -0.0141 0.0001
65 -0.0153 0.0004 -0.0161 -0.0146 0.0001
70 -0.0165 0.0004 -0.0173 -0.0157 0.0001
75 -0.0176 0.0005 -0.0186 -0.0167 0.0001
80 -0.0191 0.0006 -0.0203 -0.0179 0.0001
85 -0.0211 0.0007 -0.0226 -0.0197 0.0001
90 -0.0250 0.0010 -0.0269 -0.0230 0.0001
95 -0.0344 0.0016 -0.0375 -0.0313 0.0001
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Abstract

The main aim of the present research was the genetic analysis of the first lactation milk yield trait and evaluation of
the impact of selection for milk on the phenotype of age at first calving in Iranian dairy cows using quantile
regression. Lactation milk records of 327190 first parity cows (progeny of 5260 sires and 235172 dams) in 637
herds (in 15 provinces) and calved between 2007 and 2015 were utilized. Genetic analysis was carried out with the
use of an animal model. In the model, fixed effects of the province, herd, year and month of calving, covariates of
lactation length, age at first calving, percentage of Holstein gene, as well as the random effect of the cow were
included. The model was fitted on the data using the DMU package. Regression of age at first calving on predicted
breeding value was fitted through a quantile regression model. The findings revealed that the heritability of lactation
milk yield was equal to 0.276. Annual genetic gain in grade and Holstein purebred were found to be 17.352
(R?>=0.913) and 23.398 (R?>=0.962) Kg, respectively (P<0.0001). All estimated regression coefficients were negative
in different percentiles of age at first calving and ranged between -0.0009 and -0.0344 (month per Kg) which
indicates that the influence of genetic potential of cows for milk yield on different parts of calving age distribution is
not the same.
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