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Tablel- The pedigree structure of holstein cows separated by birth year

g Jl s OB polaeli 4 polreli ple polaels 13l g polse Lo g 54
Year of birth Number Inbreed Unknownsire Unknowndam Unknownparent Known parent
Before 1370 129048 4440 78937 84934 74295 39472

1370 26368 2818 9618 10911 7451 13290
1371 29845 4986 10230 10432 7119 16302
1372 32066 7414 9909 8635 6241 19763
1373 35304 10165 9400 8093 5933 23744
1374 37851 13446 9382 8007 6068 26530
1375 40508 16753 9458 8095 6281 29236
1376 43220 19817 9527 7733 6318 32278
1377 44844 23178 8839 7517 5999 34487
1378 48901 28591 9053 7806 6281 38323
1379 53406 31314 10300 9403 7459 41162
1380 85469 33683 10875 10873 8013 44734
1381 60442 37866 11317 11918 8567 45774
1382 67454 42159 13103 14244 9938 50045
1383 75314 46876 14023 16631 10836 55496
1384 81649 49665 15347 18350 11438 59390
1385 85920 54713 15145 17420 11174 64529
1386 90868 60500 13775 15619 9328 70802
1387 101044 67514 13931 15278 8760 80595
1388 103637 73609 11350 13080 7140 86347
1389 105369 81212 7216 8922 3688 92919
1390 100376 83239 5381 5552 2152 91595
1391 85182 75719 2793 1967 613 81035
1392 18444 17111 305 144 17 18012
Total 1555702 886788 39214 321564 231109 1155860
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Table 2- Descriptive statistics of productive traits and number of their pedigree animals separated by lactation period

cas” LBy 093 Slass oSSk Jame Bl ol Jils Sl 0,00 3 dgage 33l ey
Trait  Lactation period Number  Mean  Standard Deviation Minimum Maximum Number of Pedigree
I\/)ETk 501183  7649.14 2467.27 1500.27 18839.29 675741
i
L}:)t} 1 431139 239.49 85.81 7.31 724.60 615782
a
wjf 1 280235  249.03 76.81 8.50 580.28 478682
Protein
I\/)ETk 2 389375  8297.79 2500.20 1700.03  20162.80 538067
i
L}:’: 2 336068  259.67 99.66 14.70 898.25 490566
a
w” 2 219459  273.36 87.23 12.21 692.23 384288
Protein
)M 3 274503  8333.93 2880.68 1800.19 19938.89 404218
Milk
L}:’: 3 236945  262.26 102.89 14.04 943.03 366565
a
w” 3 152236  273.40 89.51 12.44 661.47 285467
Protein

Al e pySelS i don asly ®
* Units of all traits are in kg
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Table 3- Genetic parameters and components (standard error) of different traits separated by model with and without genetic

grouping

e PO Gy ey e

Trait Lacte}tlon Model ey 2 o’ h?

period (73 Oc »

o 1 1 468110 (11461) 2410100(9367.8) 2878200(6973.2)  0.163(0.004)
Milk 1 2 463189(11474) 2409800(9378.1) 2873000(6965.3)  0.161(0.004)
2 1 471812(16353) 3565700(14560) 4037600(10716)  0.117(0.004)
2 2 457549(16343) 3572300(14577) 4029800(10693)  0.114(0.004)
3 1 431387(20196) 4159800(19414) 4591200(14310)  0.094(0.004)
3 2 412766(20142) 4170500(19423) 4584400(14278)  0.090(0.004)
o 1 1 341.03(11.56) 265430(11.18) 2995.30(7.55) 0.114(0.004)
Fat 1 2 327.97(11.47) 2661.20(10.15) 2989.20(7.52) 0.110(0.004)
2 1 345.61(19.24) 4027.80(18.90) 4373.41(11.88)  0.097(0.004)
2 2 320.61(18.56) 4044.90(18.56) 436551(11.83)  0.073(0.004)
3 1 341.09(20.41) 4608.00(21.39) 4949.10(16.34)  0.069(0.004)
3 2 322.15(20.12) 4619.70(21.28) 4941.90(16.29)  0.066(0.004)
e 1 1 345.11(13.72) 2456.50(11.91) 2801.60(8.74) 0.123(0.004)
Protein 1 2 330.52(13.62) 2464.10(11.88) 2794.60(8.71) 0.118(0.004)
2 1 386.63(19.66) 3648.50(18.55) 4035.10(13.85)  0.096(0.005)
2 2 363.87(19.39) 3661.80(18.45) 4025.60(13.78)  0.090(0.005)
3 1 364.30(24.96) 4255.30(24.96) 462020(18.88)  0.079(0.005)
3 2 331.13(23.69) 4277.60(24.67) 4608.70(18.78)  0.072(0.005)

s (S35 S3k0g)S Coh 9 b F 4 oY e

*Model 2 and 1 are with and without genetic grouping, respectively.
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Table 4- Spearman's rank correlation between model 1 and 21 separated by different traits and the probability of difference with 1

Cdio LB g 090 Sllg JS° 1 [ESERWIA R [E3H oole p
Trait  Lactation period Total 10% male Male Female
I\/)lek 1 0.965 <0.001 0.919 <0.001 0.955 <0.001 0.966 <0.001 <0.001
i
2 0.962 <0.001 0.910 <0.001 0.935 <0.001 0.963 <0.001 <0.001
3 0.961 <0.001 0.887 <0.001 0.936 <0.001 0.961 <0.001 <0.001
Llj)t) 1 0.969 <0.001 0.926 <0.001 0.935 <0.001 0.970 <0.001 <0.001
a
2 0.781 <0.001 0.861 <0.001 0.806 <0.001 0.782 <0.001 <0.001
3 0.931 <0.001 0.885 <0.001 0.929 <0.001 0.932 <0.001 <0.009
W5f 1 0.968 <0.001 0.911 <0.001 0.925 <0.001 0.969 <0.001 <0.001
Protein
2 0.946 <0.001 0.891 <0.001 0.894 <0.001 0.948 <0.001 <0.001
3 0.905 <0.001 0.826 <0.001 0.864 <0.001 0.906 <0.001 <0.001

e 98 G NS 092y Sl *P S b S 8425 Jois| P
P: The probability of a difference with one; P*: The probability of a difference between sexes
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Table 6- Mean accuracy of estimated breeding values with model 1 and 21, and the probability of the difference between them

[u. By 0)9d

Y Jse

Y Js

P-value
Trait Lactation period Model 1  Model 21

- 1 0527 0542 <0001
s 2 0520 0521 0014

Milk 3 0478 0478  0.09
1 0525 0528  <0.00l
e 2 0.443 0.455  <0.001
Fat 3 0455 0462  <0.001
1 0514 0526  <0.001
oo 2 0.479 0.497  <0.001
Protein 3 0462 0501  <0.001

Lol it 951 35mg Jla 5 7Y 5V o el 1 il Sl e (518) (S35 25, Y Jpir
Table 7- Genetic trend (standard error) of different traits based on model 1 and 21, and the probability of the difference between

them
Cdio (523 i 093 Y Jse YY) J P_value
Trait Lactation period Model 1 Model 21
] 1 43.65(1.904)  63.06 (2.006) <0.001
ol 2 42.14(2.620)  59.60 (2.920)  <0.001
Milk 3 32.18 (1.960)  44.64 (2.440)  <0.001
1 0.994 (0.045)  1.346 (0.048)  <0.001
il 2 0.745 (0.056)  1.095 (0.059)  <0.001
Fat 3 0.695 (0.047)  0.943 (0.058)  <0.001
L 1 1.194 (0.063)  1.542 (0.065)  <0.001
oER 2 1.181 (0.089) 1.514(0.101)  0.012
Protein 3 0.843 (0.68)  1.035(0.081)  0.043
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Introduction: The lack of sufficient information in the pedigree of the animals prevents the correct estimation of
the breeding values. Henderson proposed a genetic grouping for a more realistic estimation of breeding values for
phenotypic records in different years. For these groups, the birth year, the year that the first daughter of the male had
recorded, or the year that the male animal was used for insemination were used for grouping. In fact, this grouping was
considered for calculating the genetic trend over the years. The incomplete recording of the animals in the population
will result in the elimination of true genetic relationships between animals. Although, these animals are considered as
the base animal in the analysis, but not born at the same time, and can affect the accuracy of estimated breeding values.
The available pedigree information in Iran does not have a good quality index. So that the average of pedigree
completeness criterion for Iranian Holstein cows has been reported less than 0.7. Genetic evaluation of Iranian Holstein
cows with unknown parents may cause a bias in estimating genetic parameters and breeding values. The use of genetic
groups in genetic analysis can partly correct the problem of animals with unknown parents. In this regard, the purpose
of this study was to estimate the genetic parameters and breeding values of the production traits (milk, fat, protein) of
Iranian Holstein cows with and without genetic grouping in model.

Materials and Methods: In this study, the pedigree of 1555702 heads of the Iranian Holstein cattle from 14623
sires and 697940 dams that collected by Animal breeding center of Iran till 2013, were used. Production traits, including
milk, fat and protein corrected for 305 days and twice milking from first to third lactation periods were used to estimate
variance components and breeding values. Herds under 100 heads were not considered for analysis and for all
production traits; pedigree related to animals with the record was extracted from the general pedigree using CFC
software and used. For animals with unknown parents, genetic grouping was performed based on the sex and the birth
year. Traits at different lactation periods analyzed with (model 2) and without (model 1) genetic grouping in the model
and genetic trend was calculated. Then the accuracy of breeding values and genetic trend of traits obtained from
different models were compared with each other. The Spearman rank correlation was used to investigate the change in
animal ranking in a result of considering the genetic grouping.

Results and Discussion: The additive genetic variance and their standard error were lower for milk, fat and protein
production traits in model with genetic grouping (model 21) than the model without genetic grouping (model 1). The
estimated heritability range for milk, fat and protein production in three lactation periods with model 1 was 0.094-0.162,
0.069-0.114, and 0.079-0.123, respectively, that these values were higher than model 21 in terms of magnitude.
Spearman rank correlation between the estimated breeding values with model 1 and 21 was significantly different from
1, indicating a change in animal rank with consideration of genetic grouping in the model. The spearman rank
correlation was lower for males than females, suggesting a higher change in male animal's rank than females. The
average accuracy estimated breeding values with model 21 was higher than model 1 and the average accuracy
difference was significant between two models. The genetic trend in the first, second and third lactation periods with the
model 21 was estimated 63.06, 59.60 and 44.64 for milk production, 1.346, 1.095 and 0.943 for fat and 1.542, 1. 514
and 1.035 kg per year for protein, which were higher than the estimates of model 1.
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Conclusion: The results showed that consideration of genetic grouping in the model reduced the additive genetic
variances of traits and the heritability estimated were higher without consideration of genetic grouping. The significance
of the Spearman rank correlation indicates that the rank of males and females changed by inserting genetic groups into
the model and change in the animal's rank for males was higher than females. The high accuracy of estimated breeding
values and the genetic trends of traits in the model with genetic grouping suggests that genetic grouping for animals
with unknown parents has been done and entered into the model in order to more accurately estimate the breeding
values and to better reflect the performance of the breeding programs.

Keywords: Genetic grouping, Genetic trend, Holstein, Spearman correlation.



