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ABSTRACT

In order to increase the accuracy of genomic best linear unbiased prediction method (GBLUP), bootstrap aggregating
sampling (bagging) technique was applied. In this order a genome consisted of 10,000 bi-allelic single nucleotide
polymorphism (SNP) over ten chromosomes, with 100 cM length each, was simulated. To generate linkage disequilibrium
(LD) between SNPs and quantitative trait loci (QTL), random mating was simulated for 100 generations between 100
individuals (50 males and 50 females). Then in generation 101 (reference population) number of individuals increased to
1000 or 2000 and their phenotypes were also simulated. Then the marker effects were estimated in this population using
GBLUP method or combined this method with bagging technique (BGBLUP). By using these regression coefficients and
according to the genotype markers for juvenile individuals in generations 102 to 105, called validation population which had
no phenotype, genomic breeding values were predicted. According to the finding of this research, the accuracies of genomic
breeding values of GBLUP method were higher than those for BGBLUP (p > 0.05) and about the first testing set (102
generation) and regardless of QTL effects with a population of 1000 (or 2000) observations in the reference set, the range of
GBLUP accuracy was 0.339+0.049 (0.412+0.042) for a trait with 0.05 heritability to 0.728+0.015 (0.783+0.015) for a trait
with 0.65 heritability, whereas the accuracy of BGBLUP method were varied between 0.338+0.047 (0.411+0.042) to
0.725+0.016 (0.780+0.015).
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Figure 1. Correlation coefficient (Correlation) of genomic breeding values for different distribution of gene effects
(Uniform, Gamma or Gaussian) in training (101 generation) and testing (102 to 105 generations) sets for traits with
different heritability (top-to-bottom row respectively, 0.05, 0.25, 0.45 or 0.65) and different number of observations

in the reference set (left-to-right respectively, 1000 or 2000).
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Figure 2. Correlation coefficient (Correlation) and mean square error (MSE) of genomic breeding values for GBLUP
and BGBLUP methods in training (101 generation) and testing (102 to 105 generations) sets, assuming uniform
distribution for traits with different heritability (top-to-bottom row respectively, 0.05, 0.25, 0.45 or 0.65) and different
number of observations in the reference set (left-to-right respectively, 1000 or 2000). Outliers denoted as black dots.
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Figure 3. Correlation coefficient (Correlation) and mean square error (MSE) of genomic breeding values for GBLUP
and BGBLUP methods in training (101 generation) and testing (102 to 105 generations) sets, assuming gamma
distribution for traits with different heritability (top-to-bottom row respectively, 0.05, 0.25, 0.45 or 0.65) and different
number of observations in the reference set (left-to-right respectively, 1000 or 2000). Outliers denoted as black dots.
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Figure 4. Correlation coefficient (Correlation) and mean square error (MSE) of genomic breeding values for GBLUP
and BGBLUP methods in training (101 generation) and testing (102 to 105 generations) sets, assuming normal
distribution for traits with different heritability (top-to-bottom row respectively, 0.05, 0.25, 0.45 or 0.65) and different
number of observations in the reference set (left-to-right respectively, 1000 or 2000). Outliers denoted as black dots.
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Figure 5. The average computational time (in second) of GBLUP and BGBLUP methods in each replicate of marker
effect estimates for traits with different heritability (top-to-bottom respectively, 0.05, 0.25, 0.45 or 0.65) and different
distribution of gene effects (Uniform, Gamma, Gaussian).
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