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Abstract

A study was conducted in randomized computer simulation form, using Visual Basic
programming language, in order to study effects of QTL variance with different heritability
on the accuracy of the genomic selection. In the beginning, base population was simulated.
For this purpose, a population as many as 100 persons (50 males and 50 females) was
simulated and this population structure was continued for 50 generations with the random
mix, so that necessary linkage disequilibrium was created between markers and QTL.
Linkage disequilibrium was created using smallness factor of the population and buoyancy
to. Paternal and maternal haplotypes of each individual was formed randomly and based
on the probability of recombination and due to the distance of markers and any limitation
was not considered in terms of number of children of each individual. After 50 generations
of random mix, number of population was developed as many as 1,000 persons (500 males
and 500 females) in 51st generation. The number of population remained unchanged for the
next 15 generations (i.e. up to 65th generation). In each generation, both males and females
were mixed randomly with one another in order to generate the next generations. Only the
individuals in generation from 51 to 55 were found with phenotypic record and formed
the reference group (in which, phenotypic data was used to predict the effects of markers.)
The approved group, lacking phenotypic record, created generation from 56 to 65 which
their genomic modification was merely predicted based on their genotypic data. Generally,
nine strategies (each in 10 repeats) were tested in this research to study the effect of QTLs
variance on the accuracy of prediction of genomic modified values, based on which, different
heritability were simulated and calculated with 0.05, 28 and 0.8 values and each in different
number of 10, 30 and 90 QTL. The results of this study showed that the more reference

population is lengthened; accuracy of estimation of genomic modified values is reduced
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from 55th to 65th generations but the value of accuracy has remarkably been improved with
high number of QTL (90) than the state of 10 and 30 QTL with similar heritability. Also, the
value of this accuracy with high heritability (8%) is higher than moderate heritability (28)
and low heritability (0.05) in number of similar QTL in generations from 56 to 59. Generally
speaking, according to the results obtained in this study, it can be concluded that the more
number of QTL is increased, the accuracy of estimation of corrective genomic values should
also be increased but the value of such increase strictly depends on the heritability.

Key words: Accuracy of genomic selection, QTL, heritability, Variance, reference
population.
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