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INTRODUCTION

The aim of genetic improvement in cattle breeding is to obtain
animals that have could had the high economic efficiency,
health for the subsequent reproduction of the best offspring
genotypes. In Russia dairy cattle industry integrated approaches
based on genomic methods for cows’ fertility and health traits
along with milk production are being developed now. However,
the effectiveness of this way depends largely on the possibilities
for multiple replicating of outstanding individuals by
embryotransfer.

Therefore, the target of our research was to develop a
strategy for the integrated genetic improvements to rise fertility
and udder health rates towards the production of progeny with
a high estimated breeding value (EBV) through using the in vitro
method.

MATERIALS AND METHODS

 Genotyping:
• Illumina Bovine SNP50 v2, v3 BeadChip (selected 39,631 SNPs,

Plink 1.07). The common dataset with genotypes consisted of
401 bulls and 60 cows.

 The reasons for the culling cows in Black-and-White and
Holstein cattle population of the Moscow region for 23.4
thousand animals studied: for reproductive cases it was 21%, for
udder diseases - 8%.

Traits under study: days open (DO), breedings per conception
(BC), calving ease (CE), somatic cell score (SCS), milk (MY), fat
(FY) and protein (PY) yields.

The following linear model was used to get EBV by BLUP AM:
• 𝑦𝑖𝑗𝑘 = 𝜇 + 𝐻𝑌𝑆𝑖 + 𝑏1𝐴𝑘 + 𝑏2𝐷𝑂𝑘 + 𝑎𝑛𝑖𝑚𝑎𝑙𝑗 + 𝑒𝑖𝑗𝑘 ,

where: 𝜇 – population constant, 𝐻𝑌𝑆𝑖 - “herd-year-season” fixed
effect, 𝐴𝑘 - age at first calving, 𝐷𝑂𝑘 - days open, 𝑏1, 𝑏2 -
regression coefficients, 𝑎𝑛𝑖𝑚𝑎𝑙𝑗 - polygenic effect, 𝑒𝑖𝑗𝑘 - residual

error.
For young bulls genomic EBV were calculated by GBLUP

approach
GWAS analysis was used to get significant QTLs on Bos Taurus

autosomes in genome

Bonferroni correction test: P<1.2×10−6

For calculating (co)variance components REMLF90 was used,
for the EBVs study – BLUPF90 (Misztal I. et al, 2002).

Study for a group of 91 cows (potential dams of sires) to test
for seven major LoF mutations was for the genes: FANCI, APAF1,
GART, SMC2, APOB, ITGB2 and SLC35A3 by PCR or PCR-RFLP
analysis.
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The results will form the basis of the Russian fitness index for
dairy cattle that will be as a methodological basis for introducing to
practice the in vitro embryo technology production adapted to
Russian breeding system.

The genetic correlations between SCS and cow fertility were rg =
0.132 for BC, rg = 0.067 for DO and rg = -0.056 for CE which can as
an indicator for the reproductive disorders monitoring at different
stages of lactation. The frequency of haplotypes occurrence for
carriers’ genotype among the potential embryo donors dam was:
HH0 - 6.6%, HH1 - 1.1%, HH3 - 8.8%, HCD - 4.4%, HHB - 1.1%.

Table №1 – Genetic correlations between reproduction traits

Figure №1 - Manhattan plot for bulls’ GEBV of daughters’ 
fertility traits

RESULTS AND DISCUSSION

Milk production and health 
traits

Genomic 
breeding value

Milk production the dam 
of the sire / milk 

production of the cows

(GEBV) (pure phenotype)

breeding group the sire of the sire (n=28)

Milk yield for 305-days, kg +884 14454±455

Milk fat, kg +30 649±24

Milk protein, kg +22 494±16

Somatic cells score index 106 -

breeding group the dam of the sire (n=54)

Milk yield for 305-days, kg +633 10774±111

Fat percentage, % -0.007 4.34±0.06

Protein percentage, % -0.010 3.23±0.01

Milk fat, kg +26 469±9

Milk protein, kg +18 348±4

Number of lactations - 2.2±0.2

Trait BC CE DO SCS

BC 1.000

CE 0.107 1.000

DO 0.694 0.157 1.000

SCS 0.132 -0.056 0.067 1.000

Table №2 – Breeding values for breeding groups of animals

DO BC


