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ABSTRACT

Increased homozygosity resulted from mating of relatives is considered as one of the challenges faced in dairy
farming industry which has attracted the attentions. This research has been conducted to measure homozygosity
based on SNP and ROH in high- and low-producing Holstein cows. In current research, both random regression and
pedigree index approaches were used to obtain candidate animals for genotyping process. The samples were obtained
from 150 Holstein dairy cows (75 by high- and 75 by low-EBV for milk production). We proposed a suitable method,
by integrating breeding value estimation calculated by random regression and pedigree index, to select the candidate
animals for genotyping. The results showed that putting too much emphasis on production traits in high-producing
dairy cows had negative impact on the traits associated with fertility (DPR = -0.55) and productive life (PL = 0.1).
The calculated homozygosity based on ROH showed different amount of variation in different chromosomes in the
cows with high and low production which may be related to uneven distribution of genes influencing production traits
in different chromosomes.
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Table 1. The Correlation coefficients between estimated breeding values for different traits using random regression,
pedigree index, and integrated values (random regression + pedigree index) with genomic estimated breeding values

(GEBVs)
Methods/Traits NM$* Milk Fat %Fat Protein %Protein SCs® PL® DPR’
R.R’ 0.51 0.37 0.31 0.46 0.51 - - -
P.I2 0.41 0.43 0.39 0.34 0.42 0.31 0.38 0.5 0.37
Integrated® 0.41 0.54 0.47 0.37 0.51 0.53 0.38 0.5 0.37

1. Random Regression; 2. Pedigree Index; 3. Integrated (Random Regression + Pedigree Index); 4. Net Merit Dollar; 5. Somatic Cell Score; 6. Productive Life; 7. Daughter

Pregnancy Rate

Ol s Vb odsi zolau b slapls 09,5 (6l GEBV j0lis 1.5k .Y Jgo
Table 2. The average GEBV:s in the group of cows with high and low production levels

Group/Traits Milk Fat YFat Protein %Protein SCS PL DPR
High 770.8 10.3 -0.068 15.18 -0.031 3.01 0.1 -0.55
Low 13.1 -0.92 -0.005 0.065 -0.0026 2.97 0.41 0.32
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Figure 1. Number of contributed SNPs (y-axis) in different lengths of ROH (specified colored dots) for cows with
high and low production in different chromosomes (x-axis)



Table 3. The correlation coefficients between Frop and Fsyp in different length of runs of homozygosity

SNP/ROH FROH 10 FROH 20 FROH 30 FROH 40 l:ROH 100 l:ROH 200 FROH 300 FROH 400 FROH 500
Fsnp 0.81 0.8 0.79 0.79 0.76 0.62 0.49 0.4 0.22
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