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Table 1. Some descriptive statistics of milk protein test day records

Month of lactation No. of record Average (g) SD (g) CV (%)
1 24219 846.27 208. 31 24. 62

2 27941 925.28 213.54 23.08

3 27967 953. 64 211. 67 22.20

4 28175 960. 85 214.43 22.32

5 28019 956. 32 215.94 22.58

6 27103 943. 60 218.19 23.12

7 25698 929.37 216. 18 23.26

8 24281 908. 77 214.44 23. 60

9 21704 883. 80 216. 41 24. 48

10 15804 867. 80 219. 30 25.27

Total 250911 921. 87 217. 81 23.62
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Table 2. Variance components (g°) estimated by random regression test day model at different lactation months

Month of lactation Additive genetic Permanent environment Residual Phenotypic
1 1742 13350 21560 36652
2 1796 10920 21680 34396
3 2454 11650 18520 32624
4 3038 12540 17750 33328
5 3479 13190 17760 34429
6 3912 13890 17110 34912
7 4421 14680 16390 35491
8 4959 15200 15030 35189
9 5429 15500 16330 37259
10 5932 17650 14850 38432
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Table 3. Estimation of heritability (diagonal), genetic (below diagonal) and permanent environmental (above

diagonal) correlations among different lactation months

Month of 1 2 3 4 5 6 7 8 9 10

lactation
1 0.048 0.892 0.730 0.629 0.580 0.558 0.547 0.539 0.519 0.446
2 0.808 0.052 0.956 0.892 0.829 0.762 0.695 0.643 0.606 0.554
3 0.589 0.947 0.075 0.981 0.934 0.862 0.779 0.706 0.653  0.590
4 0.471 0.876 0.980 0.091 0.983 0.911 0.857 0.783 0.715 0.624
5 0.408 0.802 0.930 0.982 0.101 0.981 0.932 0.869 0.792 0.662
6 0.369 0.717 0.853 0.931 0.982 0.112 0.983 0.941 0.866 0.708
7 0.337 0.630 0.763 0.858 0.937 0.98 0.125 0.985 0.926 0.763
8 0.306 0.557 0.685 0.790 0.886 0.955 0.991 ~0.141 0.973 0.838
9 0.272  0.512 0.641 0.748 0.848 0.925  0.971 0,992 0.146 0.937
10 0.225 0.498 0.635 0.736 0.824 0.890 0.931 - 0.958 0.983 0.154
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Table 4. Pearson (above diagonal) and Spearman rank correlations among breeding values at different lactation months
Month of | 2 3 4 5 6 7 8 9 10 305-d
lactation
1 1 0.834 0.662 0.558 0.488 0.423 0.385 0.344 0.309 0. 281 0.507
2 0. 825 1 0.962 0.904 0.841 0.770 0.699 0.639 0.601 0.592 0. 810
3 0.650 0.958 1 0.984 0.945 0.889 0.826 0.770 0.737 0. 735 0. 906
4 0.544 0.894 0.981 1 0.987 0.952 0.905 0.860 0.833 0. 831 0.957
5 0.472 0.822 0.935 0.985 1 0.999 0.960 0.928 0.908 0.903 0.987
6 0.415 0.746 0.871 0.944 0.987 1 0.990 0.974 0.959 0.952 0.995
7 0.367 0.671 0.802 0.891 0.956 0.990 1 0.995 0.987 0.978 0. 985
8 0.328 0.611 0.744 0.843 0.920 0.971 0.995 1 0.998 0. 990 0. 967
9 0.297 0.574 0.710 0.814 0.898 0.955 0.986 0.997 1 0.996 0.953
10 0.271 0.565 0.709 0.813 0.894 0.948 0.977 0.989 0.996 1 0.947
305-d 0.490 0.789 0.891 0.950 0.985 0.994 0.983 0.963 0.948 0.941 1
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Table 5. Weighted linear regression coefficient of average 305-d breeding values on calving year for test day models

Model Weighted linear regression Standard ¢ ya1ue P value
coefficient error

Random regression 410. 64 67. 60 6.07 0. 0001

Fixed regression 124. 16 67.97 1.83 0. 1050
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Fig. 1. Genetic trends for 305-d protein trait with fixed and random regression test day models
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Table 6. Statistical comparison of mean 305-d predicted breeding values between fixed and random test day models

Model Average (g) Standard error (g) Minimum (g) Maximum (g)
Random regression 1049. 68° 49. 36 -41338. 50 32536. 09
Fixed regression 834. 89° 43. 48 -34232.22 31481. 85

® Different superscripts indicate significant difference between averages.
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Abstract

In this research, fixed and random regression test day models were utilized for genetic evaluation of protein test day
trait in Iranian Holsteins cows. The data set was consisted of 250,911 protein test day records belonging to 28,737
first lactation cows (three times a day milking) in 396 herds which calved between 1998 and 2008. The data were
collected by Animal Breeding Centre of Iran. In fixed regression test day model, fixed effect of herd-recording year-
production season-sperm type (HYSC), covariables of Holstein gene percentage, age at recording, days in milk (up
to order 3), random effects of additive genetic and permanent environment were included. In the random regression
test day model, HYSC, the covariables, and orthogonal Legendre polynomials (up to order 3) were included.
Variance and covariance components were estimated using restricted maximum likelihood procedure. Additive
genetic, permanent environment as well as phenotypic variances increased from the beginning towards the end of the
lactation course. Heritability estimate obtained from fixed regression model was 0. 07 and the average heritability
estimate obtained from random regression test day model was found to be 0. 104. Genetic trend for 305-d protein
yield trait with random regression test day model 410. 64 g per year and with fixed test day model 124. 16 g per year
was estimated. There was a significant difference between the models in terms of average predicted breeding value
(P<0.0001). For cows with records, Pearson and Spearman correlations between breeding values predicted by
random regression model and fixed regression model were found to be 0. 926 and 0. 915, respectively.
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