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INTRODUCTION 

Increasing rate of inbreeding coefficient will have harmful effect on important traits such as traits with 

low heritability such as longevity and the calving interval and age at first calving (Mc Parland et al., 

2007). Today it is practically impossible in a given dairy cattle breed to find animals without multiple 

genetic ties to certain individuals (Croquet et al., 2006). The rate of individual homozygosity ,regardless 

of having common ancestor or not, causes the same depression in locus with over-dominance effect while 

coefficient of inbreeding is only an estimation of homozygosity rate using pedigree and therefore is 

inefficient for incomplete pedigree. Objective of this study is comparison of two methods in controlling 

unfavorable genotype. Common method is control of unfavorable genotype considering parents 

relationship. This method is with probability so it is possible on individual high fitness is deleted despite 

progeny have not unfavorable genotype. Until possibility of detecting individual genotype is impossible 

this method was only possible method but the second method will be used to detect parents genotype 

instead of coefficients of inbreeding to consider possible progeny genotype and to determine index for 

unfavorable genotype. 

 

MATERIALS AND METHOD 

 A procedure similar to Jahan Bakhshi (2013) was used in this study to extend a classic population of 

2000 dams and 60 sires form a limited effective size population. Genome consists of 3 chromosomes of 

100 cM length, containing 300 evenly distributed linked SNP markers with average r
2
=0.2 of LD. Then 

100 markers are randomly selected as causative mutation and are applied to simulate specific trait. 

Different levels of dominance and over-dominance randomly were simulated for all causative mutation.  

Twenty separate generations were simulated marker effects were estimated by GBLUP. Conventional 

breeding values were simulated considering accuracy 0.9 as a RHS records of reference population 

(Jahanbakhshi, 2013). After selecting parents, two methods were simulated as mating schemes: in the first 

method that it is called LHom each of females are investigated to mate males individually considering 

average rate of expected homozygosity in progeny. Expected rate of homozygosity is estimated with 

simulation of 16 assumed progeny based on parents genotype and average parents homozygosity. Parents 

are selected to mate that average homozygosity of expected progeny is less than average homozygosity in 

base population. In the second method that it is called LInb mating system is simulated like conventional 

method but inbreeding controlled up to 0.06. Phenotype corresponds sum of genotypic value in loci of 

each individual. This study is considered tracking of inbreeding depression in two methods.  

 

RESULTS 

 Results indicate to control rate of homozygosity in all markers locus despite selecting in generations 

while this index is increased in method of controlling inbreeding. Cotrolling homozygosity of markers is 

performed without knowing situation of QTLs but results indicate to control homozygosity of QTLs 

partially and indirectly compared with controlling inbreeding method. While index of average inbreeding 

in method of controlling inbreeding is lower than method of controlling of homozygosity. Indexes of trait 

evaluation indicate ro envolve equal breeding values in to method in population but partial controlling 

homozygosity in LHom with lower inbreeding depression as compared with LInb resulted in average 

phenotypic population to be always higher than method of controlling inbreeding. Results of this study 

indicated to control inbreeding depression partially in mating systems that are controlling inbreeding. 

Coefficient of inbreeding is estimated probability of homozygote in individual locus. Considering genetic 

theory, this evaluation is only average from infinity cases but when there is not information about 

animal's genotype to control inbreeding depression due to homozygosity. But results of this study indicate 



 
 

that genome-wide dense marker can detect animal's genotype about effective genes on trait. Use of 

controlling homozygosity is more efficient than method of controlling homozygosity probability by 

coefficient inbreeding (p<0.01). 
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