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Annotation. The evaluation of heritability, genetic and phenotypic 
correlations of indicators of milk productivity of Holstein cows has been carried 
out. The obtained data allow us to recommend a wider use of genetic correlations 
to improve productive traits in Holstein cattle. 
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An evaluation of the heritability indicators that characterize the milk 
productivity of Holstein first-calf heifers in LLC "APC named after Lenin" in the 
Lukhovitsky district in the Moscow region has been carried out (table). 

Thus, the level of heritability for milk yield for 305 days of lactation was 
0,28, mass fraction of fat – 0,17, milk fat yield – 0,15, mass fraction of protein – 
0,12, milk protein yield-0,25, daily milk yield – 0,15, milk flow rate - 0.35. The 
established heritability coefficients were statistically highly significant (P<0,001). 
The average value of heritability means that the studied traits are controlled by 
both heredity and environmental factors [1, 2]. In other words, they are sufficient 
for targeted breeding work in order to improve the herd. 
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Table 1 
Heritability coefficients (diagonally), genetic correlations (above the 

diagonal), phenotypic correlations (below the diagonal) of productivity traits 

Milk 
flow rate 

Daily 
milk 
yield 

Milk 
protein 
yield 

Mass 
fraction of 

protein 
Milk fat 

yield 
Mass 

fraction 
of fat 

Milk 
yield for 
305 days 

of lact 
Trait 

0,77 
±0,07 

0,95 
±0,03 

0,96 
±0,09 

-0,31 
±0,12 

0,87 
±0,04 

-0,72 
±0,10 

0,28 
±0,04 

Milk yield for 
305 days of 
lact 

-0,62 
±0,14 

-0,59 
±0,16 

-0,68 
±0,10 

0,31 
±0,17 

-0,29 
±0,11 

0,17 
±0,04 

-0,31 
±0,11 

Mass fraction 
of fat 

0,65 
±0,10 

0,89 
±0,16 

0,85 
±0,06 

-0,21 
±0,10 

0,15 
±0,04 

0,31 
±0,12 

0,79 
±0,20 Milk fat yield 

-0,46 
±0,12 

-0,06 
±0,03 

-0,07 
±0,03 

0,12 
±0,02 

-0,04 
±0,01 

0,18 
±0,10 

-0,15 
±0,04 

Mass fraction 
of protein 

0,69 
±0,08 

0,98 
±0,22 

0,25 
±0,04 

0,19 
±0,07 

0,76 
±0,31 

-0,25 
±0,09 

0,93 
±0,25 

Milk protein 
yield 

0,66 
±0,10 

0,15 
±0,04 

0,58 
±0,24 

-0,09 
±0,02 

0,50 
±0,18 

-0,18 
±0,07 

0,62 
±0,27 

Daily milk 
yield 

0,35 
±0,05 

0,64 
±0,31 

0,43 
±0,23 

0,19 
±0,11 

0,36 
±0,17 

-0,22 
±0,09 

0,49 
±0,17 Milk flow rate 

The level of genetic correlations between milk yield for 305 days of 
lactation and mass fraction of fat was rg=-0,72, milk fat yield (rg=0,87), mass 
fraction of protein (rg=-0,31), milk protein yield (rg=0,96), daily milk yield 
(rg=0,95) and milk flow rate (rg=0,77). The genetic correlation of milk yield for 
305 days of lactation was high and negative, and between mass fraction of protein 
it was medium and negative. 

At the same time, high and positive correlations of milk yield for 305 days 
of lactation with the milk fat and protein yield, daily milk yield and the milk flow 
rate (P<0.001) have been established. 

The results have showed that selection by milk yield for 305 days of 
lactation will be associated with improvement of other traits, with the exception of 
mass fraction of fat and protein. 

Genetic correlations between mass fraction of fat and other studied 
productivity indicators have been as follows: with milk fat yield (rg=-0,29), mass 
fraction of protein (rg=0,31), milk protein yield (rg=-0,68), daily milk yield (rg=-
0,59), and milk flow rate (rg=0,62). The yield of milk fat had a high, statistically 
significant genetic correlation with the yield of milk protein (rg=0,85), daily milk 
yield (rg=0,89), and milk flow rate (rg=0.65) at P<0.001. The correlation between 
milk fat yield and mass fraction of protein was weak and negative (rg=-0.21). 

Genetic correlations between mass fraction of protein and milk protein yield, 
daily milk yield, and milk flow rate were negative and amounted to -0,07, -0,06, 
and -0,46, respectively. 

Milk protein yield was highly correlated with daily milk yield (rg=0,98) at 
P<0.001. Daily milk yield was positively and highly correlated with milk flow rate 
(rg=0,66) at P<0.001.  
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A high positive genetic correlation between productivity traits indicates that 
these traits can be determined by the same number of genes, and such traits can be 
improved simultaneously by breeding methods. 

Phenotypic correlations between milk yield for 305 days of lactation and 
other studied traits of milk productivity have been of different strength and 
orientation. Thus, the correlation between milk yield for 305 days of lactation and 
mass fraction of fat, milk fat yield, mass fraction of protein, milk protein yield, 
daily milk yield and milk flow rate, respectively, was: -0,31; 0,79; -0,15; 0,93; 0,62 
and 0,49 (P<0,05-0,001). Analysis of these correlations indicates a negative 
association between milk yield for 305 days of lactation and mass fraction of fat 
and mass fraction of protein, which is consistent with data on genetic correlation 
coefficients and materials from other authors [3, 4]. 

Phenotypic correlations between mass fraction of fat and other traits of milk 
productivity were mostly low and negative, with the exception of the association 
with milk fat yield, which was 0.31, but was not statistically significant. 

Among other phenotypic associations, the correlation between milk fat yield 
and milk protein yield should be distinguished, the correlation coefficient was 0,76 
(P<0,05) and daily milk yield with the milk flow rate - rp=0.64 (P<0,05). 

Thus, a high positive phenotypic correlation between traits also indicates the 
possibility of simultaneous improvement of traits by breeding methods [5]. 

The analysis of genetic and phenotypic correlations showed that the first 
ones are more informative, which gives us a reason to recommend the wider use of 
genetic correlations in the breeding process, in order to improve the productive 
traits of Holstein cattle. 
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