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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 by 1064 kg or 15.2% (P<0.01, in favor of
Holstein cows). In terms of quality indicators of milk, that are 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. The milk of the Russian Black Pied cattle contains more
essential amino acids. The milk of cows of both breeds can be considered
complete, since the amount of limited amino acids in the milk of purebred
Holstein cows of foreign breeding is over 95% of their content in the ideal
protein.

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
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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
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 a comparative assessment of the productive qualities of
Black Pied and Holstein cows of foreign breeding for productive qualities.

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. The quality indicators of milk were investigated according to generally
accepted methods. Mass fraction of fat and mass fraction of protein in milk were measured
using “Klever 1M” device; the sanitary and hygienic indicators of milk were assessed; the
coefficient of biological usefulness and biological efficiency of cows were calculated
according to the method proposed by V.N. Lazarenko (1990) and O.V. Gorelik (1999);
milkiness coefficient, amino acid score were studied.

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.
Figure 1 shows the performance indicators of both breeds of cows.

8000
6000
4000 g g
’ Milk yield for Fat content in Protein content in
305 days of milk, % milk, %

lactation, kg

® Black-and-white breed Holstein breed

Fig. 1. Milk yield and quality milk indicators of cows of different breeds.
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The figure clearly shows that purebred Holstein cows differ from animals of the 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-and-white 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.

When determining the breeding value of cows, such an indicator as the yield of milk fat
is taken into account. We have calculated the indicators of the amount of milk fat, milk
protein and dry matter obtained in milk during lactation (Figure 2).
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Fig. 2. The yield of nutrients in milk, kg.

Despite the lower indicators of the mass fraction of fat and the mass fraction of protein
in milk of Holstein cows, the yield of nutrients per lactation, including milk fat and milk
protein, turned out to be significantly higher than in animals of the Russian Black Pied
breed (P<0.05 - P<0.01, respectively in terms of indicators). In general, milk nutrients from
cows of both breeds were received 1.27 and 1.46 times more than their live weight. Based
on the above stated, it can be concluded that the yield of nutrients in milk depends to a
greater extent on milk yield per lactation and to a lesser extent on the quality indicators of
milk, although they play a certain role.

The productive qualities of cows are also assessed using certain coefficients, such as
milk production coefficient, cow biological efficiency (CBE), biological value coefficient
(BVC) (Figure 3).
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Fig. 3. Indicators of milk productivity.

As a result of the studies, it turned out that the Holstein cows were superior in
productive qualities to the Holsteinized Black Pied cattle of domestic breeding.
Cows also differed in the quality and value of milk protein (Figure 4).
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Fig. 4. The content of essential amino acids as a percentage of the ideal protein,%.

As a result of the studies and assessment of the amino acid score according to the
usefulness of milk protein, it was found that the milk of the Russian Black Pied cattle
contains more essential amino acids than milk from purebred Holstein cows, as can be
judged from the figure. The percentage of individual amino acids exceeds that of an ideal
protein. The milk of cows of both breeds can be considered complete, since the amount of
limited amino acids in the milk of purebred Holstein cows of foreign breeding is over 95%
of their content in the ideal protein.

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
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[21], O.V. Gorelik, O.E. Lihodeevskaya, N.N. Zezin, M.Ya. Sevostyanov and O.l.
Leshonok [25-26].

4 Conclusion

Based on the above stated, it can be concluded that the breeding stock of both breeds have a
high genetic potential for productivity. Animals of the Holstein breed of foreign selection
surpass the cows of the Russian Black Pied breed in milk yield, but they are inferior in
mass fraction of fat and mass fraction of protein in milk. The milk of the Russian Black
Pied cattle contains more essential amino acids than milk from purebred Holstein cows.
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