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Table 2. Mean squared error (MSE) between prediggebmic breeding values (GEBV) and true breeding
values (TBV) for different levels of QTL and hetithity (h?) in scenarios 1 to 9

N f MSE

Scenario Qc')l"Lc; h? GBLUP Bayes A Bayes B

Gl G2 G3 Gl G2 G3 Gl G2 G3
1 20 0.5 0.760 0.819 0.888 0.576 0.583 0598513 0.517 0.525
2 20 0.3 0525 0.547 0596 0.372 0.360 0.350 0.281273 0.284
3 20 0.1 0.123 0.124 0.132 0.104 0.107 0.118.102 0.103 0.107
4 200 0.5 0.776 0774 0.769 0.616 0.639 0.660.541 0.575 0.610
5 200 0.3 0.396 0412 0422 0359 0.360 0.360.319 0.323 0.326
6 200 0.1 0.150 0.149 0.149 0.100 0.103 0.108.092 0.093 0.095
7 1000 0.5 0831 0.895 0970 0.804 0.857 0.908755 0.761 0.776
8 1000 0.3 0320 0.312 0.322 0.301 0.310 0.340289 0.295 0.316
9 1000 0.1 0.116 0.196 0.202 0.0860.085 0.094 0.110 0.122 0.129

The lowest mean squared error value for each siceissshown in bold
G1, G2 and G3 are the first, second and third geiogrs of the validation population, respectively
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Table 3. Selection effectiveness value in TBV aitB8 ranked data at level= 40% for different scenarios

No. of

SE @ = 40%)

Scenario OTLs h? GBLUP Bayes A Bayes B

Gl G2 G3 Gl G2 G3 Gl G2 G3
1 20 0.5 0.695 0.682 0.657 0.774 0.768 0.752 0790 0790 0.778
2 20 0.3 0.634 0.629 0.625 0.720 0.718 0.720 0.745 0.747 0.738
3 20 0.1 0547 0553 0543 0.578 0.584 0.574 0.613 0619 0.604
4 200 05 0.694 0.677 0572 0.714 0.691 0.688 0.725 0.705 0.706
5 200 0.3 0.635 0.620 0.625 0.641 0.628 0.635 0.650 0.635 0.647
6 200 0.1 0.571 0557 0.554 0569 0560 0558 0575 0559 0.557
7 1000 0.5 0.697 0.677 0.673 0.699 0.678 0.676 0701 0.680 0.676
8 1000 0.3 0.635 0.635 0.624 0.636 0.638 0.627 0641 0.637 0.628
9 1000 0.1 0557 0551 0.538 0.555 0.550 0.537 0.556 0.551 0.540

The highest selection effectiveness value for aaelmario is shown in bold
G1, G2 and G3 are the first, second and third geioers of the validation population, respectively
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Table 4. Selection effectiveness value in TBV affB8 ranked data at = 20% for different scenarios

SE @ = 20%)

Scenario Nc_)r.Lc;f h? GBLUP Bayes A Bayes B

Q Gl G2 G3 Gl G2 G3 Gl G2 G3
1 20 0.5 0.562 0.548 0.536 0.672 0.669 0.650 0695 0.695 0.682
2 20 0.3 0.493 0.488 0471 0.601 0592 0.594 0646 0.627 0.627
3 20 0.1 0.362 0.377 0.353 0.393 0.417 0.393 0.441 0458 0.436
4 200 0.5 0.568 0.553 0.543 0.591 0.564 0.558 0.612 0.589 0.582
5 200 0.3 0.491 0.454 0.474 0498 0.469 0.483 0523 0.487 0.492
6 200 0.1 0390 0.368 0.348 0.388 0.371 0.382 0.388 0.376 0.383
7 1000 0.5 0.564 0.552 0.536 0568 0.555 0.537 0.567 0.553 0.540
8 1000 0.3 0508 0.487 0.477 0505 0.494 0.480 0.501 0.493 0.487
9 1000 0.1 0.386 0.388 0.363 0.383 0.385 0.362 0.383 0.387 0.363
The highest selection effectiveness value for aaelmario is shown in bold
G1, G2 and G3 are the first, second and third geioers of the validation population, respectively
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Fig. 8. Matching the results of selection effeatigss values (SE) at the selection level of 20% thith
accuracy values of genomic breeding values (cdioalgfor three methods of GBLUP, Bayes A and Bayes
B in nine different scenarios (QTL number and laduility levels for scenarios 1 to 9 were: 1: 20 &rfl 2:
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and 9: 1000 and 0.1, respectively)
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Table 5. Selection effectiveness value in TBV aitB8 ranked data at level= 5% for different scenarios

No. of SE .= 5%)
Scenario Q'I:Ls h? GBLUP Bayes A Bayes B

Gl G2 G3 Gl G2 G3 Gl G2 G3
1 20 05 0.402 0.378 0.306 0.554 0.514 0.448 0568 0.530 0.516
2 20 0.3 0.300 0.296 0.280 0.422 0.438 0.414 0.458 0.480 0.446
3 20 0.1 0.182 0.194 0.154 0.210 0.214 0.164 0.240 0256 0.224
4 200 0.5 0416 0356 0.336 0.438 0.382 0.354 0442 0.398 0.398
5 200 0.3 0.328 0.312 0.288 0.340 0.326 0.302 0352 0.346 0.308
6 200 0.1 0.182 0.184 0.176 0.182 0.186 0.182 0.176 0.198 0.188
7 1000 0.5 0.390 0.364 0.362 0.396 0.366 0.370 0398 0.378 0.380
8 1000 0.3 0.302 0.302 0.280 0.302 0.304 0.280 0312 0.302 0.294
9 1000 0.1 0.170 0.206 0.150 0.172 0.212 0.158 0.172 0.206 0.150

The highest selection effectiveness value for aaelmario is shown in bold
G1, G2 and G3 are the first, second and third geioers of the validation population, respectively
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Abstract

This study aimed to compare different methods afogaic evaluation using the criteria of correlati@),
regression ), mean square error (MSE), and selection effeatige (SE). For this purpose, nine different
scenarios were designed based on different leveheigtability (0.1, 0.3, and 0.5) and differentmiers of
QTLs (20, 200, and 1000). To simulate differentnsei®s, five generations with a size of 1000 anama¢re
simulated, of which the first two generations weomsidered as the reference population and the thess
generations as the validation population. For eadgal, a genome of 500 centimorgans with a madkesity

of 10000 SNP consisting of five chromosomes wasikitad. Genomic breeding values were predictedgusin
three statistical methods: GBLUP, Bayes A, and Ba&eThe results showed that with increasing geioera
interval from the reference population, the accuraicgenomic breeding values decreased for thrasstal
methods, although Bayesian methods performed biatterms of continuity of accuracy. Based on thteda

of correlation, regression, and selection effectéss, with increasing the levels of heritabilitynproved
accuracy was observed, but the criterion of meamrss error showed the opposite trend. Bayesiahaust
performed better in low QTLs, but differences iffetient genomic evaluation methods were minimizedigh
QTLs. The results of selection effectiveness in garison with the accuracy of genomic breeding vahmwved
that accuracy can't always be a suitable critefavrdetermining the superior method of genomic eaabn.
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