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ABSTRACT

Accurate genomic evaluation depend on large reference population with reliable performance information such as predicted
breeding value (PBVs). The aim of this study was to identify the most appropriate reference population to predict the
genomlc breeding value for Iran Holstein dairy breeding programs. Phenotfyipes and genotypes were simulated based on the

airy cattle Iran population program (open breeding nucleus with gene flows between the nucleus and the commercial
population). Medium (0.3) and low (0.05) heritability levels were considered independently. All simulations were performed
with 10 replications and the results were evaluated. In the first study, female cows were selected for genotyping in four
scenarios: random selection, individuals with upper and lower extremities of phenotypic value, highest phenotypic value and
highest breeding value with maximum accuracy; and these females are addedp to the reference po%lllation. Single Step BLUP
(SSBLUP) was used to predict the genomic breeding value for individuals in the 1;1)opulation. e accuracy and unbiased
coefficient of predicted breeding value were investigated. The results showed that when female animals with the hi§he$t and
lowest phenotypic values were selected (the second scenario of determining females), the highest accuracy of prediction of
breeding value was observed compared to other scenarios. Determination of substances with high phenotypic value (third
scenario of female selection) showed the least bias. The use of imported males with genotype and their use alone as a
reference population showed the least accuracy and the most bias. The combination of males and females showed an
increase in accuracy and a decrease in bias compared to the scenarios for males or females alone. However, in relation to the
size of the population similar to females, no improvement in the prediction of the breeding value was observed. Therefore,
in terms of economic conditions (genotyping costsf), the use of only female cows in the reference population (2000 females
genotyped), according to the second scenario of female selection, is the best strategy to form a reference population and
genomic evaluation at the lowest cost, in Iran.
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Table 1. The accuracy and unbiased coefficient of first scenario for developing the reference population (Males)

. h’=0.05
Scenario

h’=0.3

The accuracy of BV

Unbiased factor

the accuracy of BV Unbiased factor

0.053(0.008%)™

0.209(0.035)

0.117(0.015) 0.422(0.059)¢

S Standard Error(+SE)
" Mean Comparison Grouping

(eoLo U‘P \***)&fWL;M%;Mo 65‘)1-“"’ ‘Su)“.: w).ajwv J5A.>

Table 2. The accuracy and unbiased coefficient of second scenario for developing the reference population (1000 Females)

1000 Females h?=0.05 h?=0.3
Female scenarios The accuracy of BV Unbiased factor The accuracy of BV Unbiased factor
1" Scenario 0.091(0.009%)" 0.291(0.072)' 0.111(0.010)" 0.316(0.009)'
2" Scenario 0.096(0.005) 0.071(0.045)' 0.123(0.004)® 0.117(0.035)™
3" Scenario 0.073(0.009)" 1.22(0.013) 0.069(0.010)" 0.779(0.010)°
4™ Scenario 0.045(0.006)" 0.362(0.078)" 0.058(0.008)™ 0.217(0.063Y
Mean 0.076 0.486 0.090 0.357

S Standard Error(+SE)
* Mean Comparison Grouping
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Table 3. The accuracy and unbiased coefficient of third scenario for developing the reference population
(1000 Females and 1000 Males)

1000 Females and 1000 Males h’=0.05 h’=0.3
Female scenarios The accuracy of BV Unbiased factor The accuracy of BV Unbiased factor
1% Scenario 0.070(0.003%)7" 0.076(0.010)" 0.134(0.009)* 0.208(0.012)*
2" Scenario 0.107(0.003)* 0.067(0.038)" 0.159(0.003)™ 0.113(0.046)™
3" Scenario 0.068(0.011)1 0.727(0.009)° 0.098(0.007) 0.848(0.007)"
4™ Scenario 0.056(0.011)™ 0.063(0.041)' 0.101(0.008Y* 0.163(0.053)'
Mean 0.075 0.233 0.123 0.333

Standard Error(+SE)
* Mean Comparison Grouping
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Table 4. The accuracy and unbiased coefficient of fourth scenario for developing the reference population (2000 Females)

2000 Females h?’=0.05 h?=0.3
Female scenarios The accuracy of BV Unbiased factor The accuracy of BV Unbiased factor
1*" Scenario 0.111(0.004%™ 0.285(0.012)" 0.135(0.011)¢ 0.385(0.010)"

0.111(0.046)

3" Scenario 0.061(0.016) 1.335(0.006) 0.109(0.007)! 1.000(0.009)*

4™ Scenario 0.090(0.009)¢ 0.538(0.061)" 0.117(0.011)% 0.402(0.047)%
Mean 0.095 0.567 0.134 0.490

2™ Scenario 0.119(0.004)° 0.175(0.004)* 0.176(0.038)'

S Standard Error(+SE)
* Mean Comparison Grouping
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Table 5. The accuracy and unbiased coefficient of fifth scenario for developing the reference population
(1000 Males and 3000 Females)

3000 Females and 1000 Males h’=0.05 h?=0.3
Female scenarios The accuracy of BV Unbiased factor The accuracy of BV Unbiased factor
1¥" Scenario 0.078(0.004%"™ 0.061(0.012)" 0.152(0.012)° 0.176(0.010)¢
2" Scenario 0.102(0.003)f 0.048(0.032)"™ 0.160(0.001)* 0.117¢0.059)™
3" Scenario 0.092(0.009)¢ 0.830(0.008)° 0.127(0.012) 0.894(0.011)°
4™ Scenario 0.064(0.011)* 0.024(0.054)™ 0.140(0.009) 0.167(0.053)!
Mean 0.084 0.240 0.144 0.338

Standard Error(+SE)
* Mean Comparison Grouping
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Table 6. The accuracy and unbiased coefficient of sixth scenario for developing the reference population (4000 Females)

4000 Females h’=0.05

h?=0.3

Female scenarios The accuracy of BV

Unbiased factor

The accuracy of BV Unbiased factor

1¥" Scenario 0.149(0.004%)"
2" Scenario 0.157(0.003)*
3" Scenario 0.100(0.006)"
4™ Scenario 0.119(0.011)°
Mean 0.131

0.343(0.009)"
0.176(0.044)

1.046(0.0138)°
0.498(0.054)¢

0.162(0.004)° 0.432(0.016)¢
0.175(0.005)* 0.180(0.039)
0.137(0.007)° 0.937(0.008)"

0.172(0.009)" 0.477(0.185)'
0.161 0.506

Standard Error(+SE)
* Mean Comparison Grouping
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