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Abstract. A related Holstein breed has recently been used to improve
domestic dairy cattle and create highly productive herds by purchasing
semen from breeding bulls, as well as a large number of heifers and calves
of foreign breeding. The purpose of the work is a comparative assessment
of the productive qualities of Black Pied and Holstein cows of foreign
breeding. Purebred Holstein cows differ from animals of Black Pied breed
in milk yield per lactation. Cows of both breeds have fairly high suitability
for machine milking. The priority remains with the animals of the Holstein
breed of foreign selection. In terms of milking intensity and udder volume,
they reliably surpass Black Pied cows at P<0.05 - P<0.01, respectively, in
terms of indicators. Holstein cows were also the best in the udder index.
Correlation coefficients between the productive qualities, as well as
between the quantitative indicator of productivity and the qualitative
indicators of the suitability of cows for machine milking, were the same or
did not differ significantly. A positive correlation was established between
milk yield and the duration of the service period from 0.1 to 0.05,
depending on the breed.

1 Introduction

Sustainable supply of the population with high-quality food, including milk, is the main
necessity in ensuring the health of the nation and food security of any country [1-7].
Particular attention is paid to the development of dairy farming, since the main quantity of a
valuable food product and raw material for the dairy industry, milk, is obtained from cattle,
more than 99 % of the total production. An increase in the productivity of cows is
inseparably associated with an improvement in the quality of milk [8-18]. The main
livestock of dairy cattle belongs to the Russian Black Pied breed, which has separate
offsprings, differing in economic and biological characteristics. A related Holstein breed
has recently been used to improve the Russian dairy cattle and create highly productive
herds by purchasing semen from breeding bulls, a large number of heifers and calves of
foreign breeding. The widespread, long-term use of the valuable gene pool of foreign
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breeding Holstein bulls led to the creation of a large array of Holstein cattle in various
climatic and ecological forage zones of the country, which also differs in economically
useful and biological characteristics, which is due to the breed resources of cattle breeding
zone and country of origin of seed bulls involved in crossing [19-21]. Purebred animals of
the Holstein breed were used both for crossing with bulls of the Russian Black Pied breed,
and were bred among "themselves" to obtain offspring adapted to local conditions [22-27].
A comparative study of the productive qualities of the Russian Black Pied cattle and
Holstein animals of foreign selection is relevant and of practical importance.

The purpose of the work is to study the relationship of economically useful traits of
Black Pied and Holstein cows of foreign breeding.

2 Materials and method

The studies were carried out in an agricultural enterprise in the Chelyabinsk Region. Two
groups of cows with the third lactation were selected for the research, taking into account
the date of birth, date of calving, breed characteristics. The first group were cows of the
Russian Black Pied breed, the second — Holstein cows of foreign breeding. Milk
productivity was assessed by milk yield for 305 days of lactation using control milking
once a month; suitability of cows for machine milking; reproductive functions of cows.
Coefficients of correlation between economically useful traits and the share of genotype
influence were calculated.

3 Results and Discussion

The farm uses Holsteinized Black Pied cattle with a proportion of Holstein blood (more
than 75%) and purebred Holstein animals of foreign breeding.
Table 1 shows the performance indicators of both breeds of cows.

Table 1. Productive qualities of cows of different breeds.

Black-and-white | Holstein breed
breed
Milk yield for 305 days of lactation, kg 5958+112,32 7022+98,67
Fat content in milk, % 3,98+0,003 3,92+0,002
Protein content in milk, % 3,46+0,002 3,24+0,001

Significant differences in that purebred Holstein cows differ from animals of Black Pied
breed in milk yield per lactation by 1064 kg or 15.2% (P<0.01, in favor of Holstein cows).
In terms of quality indicators of milk - the content of fat and protein in milk, the superiority
remained with Black Pied cows. The difference was significant at P<0.05 for fat content in
milk and at P<0.001 for protein content. Both groups of cows exceeded the breed standard
for milk yield per lactation, mass fraction of fat and mass fraction of protein in milk.

We carried out an eye assessment of the udder, which showed that all the cows used on
the farm had the desired udder shape, that is cup-shaped and round. More than 60.0% of
them have a bowl-shaped udder. Despite this, the breeds significantly differ in
morphological and functional properties of the udder, particularly in suitability for machine
milking (Figure 1).
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Fig. 1. Morpho-functional properties of the udder.

The figure clearly shows that according to all the studied indicators of the suitability of
the udder for machine milking, cows of both breeds have rather high indicators, but the
priority remains with animals of the Holstein breed of foreign selection. In terms of milking
intensity and udder volume, they reliably surpass Black Pied cows at P<0.05 - P<0.01,
respectively, in terms of indicators. Holstein cows were also the best in the udder index.
Their udder index was more than 45%, which indicates the same development of the front
and rear lobes of the udder. The difference between the breeds for this indicator turned out
to be insignificant (P>0.05).

The calculation of the correlation coefficients between economically useful traits
showed that they are consistent with the physiological laws of milk formation and the
assessment of the suitability of cows for machine milking (Figure 2).
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Fig. 2. Indicators of milk productivity.
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The correlation coefficients between the productive qualities, as well as between the
quantitative indicator of productivity and the qualitative indicators of the suitability of cows
for machine milking, were the same or did not differ significantly. In cows of the Russian
Black Pied breed, they were slightly higher than in purebred Holstein cattle of foreign
breeding; we associate this with the greater homozygosity of these animals.

Significant differences in and in reproductive functions were established (Figure 3).
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Fig. 3. Indicators of the reproductive function of cows of different breeds.

As a result of the studies, it was found that purebred animals of Holstein breed of
foreign selection have lower indicators of reproductive function, which is determined by a
longer period between calving and fruitful insemination - the service period (P<0.01) and a
low coefficient of reproductive capacity - less than one. A positive correlation has been
established between milk yield and the duration of the service period from 0.1 to 0.05,
depending on the breed, that is, an increase in its duration can lead to an increase in milk
yield per lactation.

The calculation of the share of the influence of the genotype on a particular
economically productive trait showed that the breed influences the productive qualities of
cows, especially in purebred Holstein cattle of foreign breeding (Figure 4).
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Fig. 4. The share of the influence of the breed in Holstein cattle on the productive qualities, %.

The figure clearly shows that in Holstein cows of foreign breeding, the share of the
influence of the genotype on their productive qualities is significant, which is determined
primarily by the method of their breeding through long-term selection and selection and
homozygosity for the main traits.

Similar data were obtained in the results of research by N.V. Bogolyubova, V.P.
Korotky, A.S. Zenkin, V.A. Ryzhov, N.P. Buryakov [23,24], V. Mymrin and O.G. Loretts
[21], O.V. Gorelik, O.E. Lihodeevskaya, N.N. Zezin, M.Ya. Sevostyanov and O.I
Leshonok [25-26].

4 Conclusion

Based on the above stated, it can be concluded that Holstein cattle of foreign breeding adapt
well in an extreme continental climate, as evidenced by their high productivity.
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