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EFFICIENT METHODS IN BREEDING DAIRY CATTLE
OF THE REPUBLIC OF KAZAKHSTAN

Abstract. 10077 heads of cows, daughters of 117 bulls belonging to 38 lines of 4 dairy breeds: Alatau, Holstein
Black-and-white, Black-and-white,and Red Steppe were monitored. In terms of breeds, mothers of daughters of the
selected Alatau bulls have had average productivity of 5515+170 kg, the Holstein black-and-white - 7871182 kg,
Black-and-white - 5741149 kg, and the Red Steppe - 3917104 kg. It was established that the average productivity
of dairy cows in the republic of all types of farms was 5039431 kg. The highest productivity of Holstein cows is
5280+67 kg, the smallest - of Red Steppe breed cows - 3518+38 kg. The difference between the productivity of Hols-
tein and Alatau was 436 kg, with Black-and-white - 344 kg, with the Red Steppe - 1762 kg (P>0.999). In terms of fat
and protein, cows of the Red Steppe breed have the highest rates (3.96+0.02% and 3.30+0.03%, respectively). In
terms of fat content, cows of the Red Steppe breed prevail over the Alatau breed by 0.22% (P>0.999), over the
Holstein - by 0.23% (P>0.999), over the Black-and-white - by 0.31% (P>0.999), the excess in protein content was:
over Alatau by 0.11% (P>0.99), over Holstein - by 0.12% (P>0.99), over Black-and-white - by 0.25% (P>0.999).

In the age aspect, it was established that dairy productivity is characterized by growth (4844...5679...5458 kg)
by the second or third lactation and a gradual decrease (4716...4017 kg) by the fifth lactation, i.e. this breed is charac-
terized by a constant milk yield level. On average, for all lactations, cows of this breed gave 5123+£275.4 kg of milk.
The nature of the dairy productivity flow of cows of the Black-and-white breed has a peculiar specificity. So, starting
from the first lactation, when there was a maximum milk yield (4936+231 kg), then there was a gradual decrease by
the fifth lactation, where the lowest productivity was noted. Nevertheless, the average milk yield for all lactations
was 4671190 kg, i.e. the potential of this breed is seen, as evidenced by the variability of this selection trait
(32.0...50.7%). The productivity of Red Steppe breed cows of different genotypes averaged - 3904 kg of milk, fat
content - 3.77%, and live weight - 487 kg. The yield of crossbred cows is higher than those of purebred Red Steppe
by - 280-365 kg. The coefficient of full value of lactation in the Red Steppe of different genotypes is within 63.77-
69.83%, in the Black-and-white - 69.17%, the index of the full value of lactation is within 83.7-93.6% and 94.97%.

Keywords: selection,breeding, assortment, breeding value of cows, linear assessment of the exterior, milk
yield, milk composition.

Introduction. In the modern dairy cattle breeding of our country, the main task of zootechnic science
and practice is the further intensification of the industry, aimed at increasing the genetic potential of the
productive qualities of domestic animals and the degree of its realization. The development of molecular
biology, population genetics, biotechnology, the development and implementation of large-scale selection,
the use of computer programs for analyzing selective information have enriched the arsenal of tools for
studying biological patterns and managing animal heredity, breed-formation processes [1].

However, it does not mean that the methods of individual selection, which are key for creating new
highly productive herds, lines, families, and obtaining animals with record numbers, have lost their value.
A detailed study of intrabreed structures, in particular, breeding herds on selective and genetic parameters
in dynamics, on a certain ecological background, will allow to assess the gene pool of the breed and to
give a theoretical justification for its qualitative improvement, avoiding the ‘“selection plateau”, to
maintain the necessary level of variability of herds, while simultaneously increasing the productivity of
herds [2].
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F.F. Eisner [3] considered individual selection in breeding herds to be the most important element in
breeding work. Recognizing the role of modern programs based on population genetics methods, he
repeatedly stressed that the greatest effect in improving the hereditary qualities of dairy cattle can be
achieved with a reasonable combination of large-scale and in-depth individual selection.

A similar opinion is shared by L.K. Ernst et al. [4]. They considered it necessary to persistently
search for ways to accelerate the selection process in accordance with the requirements of scientific and
technological progress, to develop new efficient technologies that would contribute to the greatest
realization of the genetic potential of animals. The search should go both in the direction of improving the
efficiency of individual ways and methods of selection, and along the lines of developing more advanced
organizational forms of breeding. Breeding work is a work for the future, and it should be carried out on
the basis of clear scientific developments and long-term forecasts.

Genetic progress of the population is provided by the best animals - the prepotent bulls - leaders, the
cows - champions. Researchers point out the lack of data on methods for breeding cows-champions, their
use, heritability and repeatability of the most important breeding traits. The study and generalization of the
methods of creating outstanding animals will justify the recommendations for their planned obtaining [5].

The essence of agrarian reform consists in a set of socio-economic and organizational measures
aimed at transforming production relations, ensuring the growth of efficiency of agriculture and agro-
industrial production as a whole, which should be reflected in creating conditions for the expanded rep-
roduction of agricultural raw materials and food and improving the level and quality of life of rural
residents.

Dairy cattle breeding cannot develop without solving problems of forming the effective herd, taking
into account the genetic potential of dairy productivity and reproductive qualities, equipping with modern
technologies of dairy cattle breeding and strong forage base. Sequential intensification and enhancement
of the efficiency of dairy cattle breeding are impossible without an increase in the productivity of cows. In
turn, the increase in productivity is impossible without special elaborations of a recommendatory nature in
order to improve the economic efficiency of breeding dairy cattle [6].

The economic efficiency of cattle breeding reflects the ratio of production results (production and
income) with the number of resources used (labor, fodder and other means of production and services) and
costs. Under the conditions of the market economy, indicators of cost recovery, profit,and profitability are
essential as a basis for the guarantee of simple and expanded reproduction. In assessing the effectiveness
of cattle breeding in Russia, it is important to take into account the peculiarities of the formation of a
multi-pattern agriculture during the period of transformations and management, and the analysis should be
carried out not only as a whole, but also in the context of farm categories that have different conditions
and economic management mechanisms. The development of animal husbandry is essential not only for
balanced nutrition of the population, but also for ensuring the food security of our country. Modernization
of selective and technical potential in dairy cattle breeding is a priority condition for the improvement of
the economic efficiency of domestic and foreign cattle breeding [7].

Growing calves and increasing business output is an important factor in the reproduction of dairy
cattle livestock, affecting the profitability of milk production. Despite this, calf losses on dairy complexes
are quite high [8, 9].

The calves management approach depends not only on the size of the enterprise, but also on the
selected technology of their feeding. The ways of calves maintenance are planned in such a manner as to
create comfortable conditions during all periods of growth and development, taking into account the natu-
ral and climatic features of the environment, as well as the capabilities of the equipment for ventilation of
the premises and reduction of microbial dissemination [10, 11].

Crossing the animals of the Swiss breed with local cattle and further “inter se” breeding the cross-
breeds led to the creation of large areas of brown cattle in various zones of the country, differing in
productivity and body build. This was the basis for the isolation of several zonal breeds originating from
Swiss cattle from the common brown cattle array. Thus, 5 breeds were emphasized: Kostroma, Alatau,
Lebedin, Caucasian brown, and Brown Carpathian cattle [12].

Alatau brown cattle breed was obtained by crossing local animal breeds with Swiss breed. Therefore,
the use of Swiss on cattle of Alatau breed contributed to the improvement of the morphological and
physiological properties of the udder of cows. The crossbreeds needed to improve the uniform develop-
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ment of udder fractions, the size of the nipples and milk flow rate. Alatau brown breed is less suitable for
direct economic use in industrial complexes, but it serves as excellent breeding material for obtaining
animals (at the industrial crossing with Swiss) [8].

The theoretical basis of modern breeding is population genetics, based on the combinational varia-
bility of characters and knowledge of the patterns of their inheritance. Over the past decades, considerable
potential has been accumulated in this area, the use of which makes it possible to work in the right direc-
tion, to predict the effect of breeding programs, modeling them with an accurate calculation of the average
for cows of the same age totally in the breed [5, 6].

Due to the significant variability of environmental conditions and nonadditive inheritance of milk
production, according to some researchers, the productivity of ancestors is not a reliable criterion for the
value of their offspring. One of the ways to improve the accuracy of cows estimation is to take into ac-
count the greatest possible number of environmental factors, fluctuations in dairy productivity by
lactation, heritability, standard deviations, repeatability.

Therefore, the search for rational use of the gene pool of breed capable of improving the Alatau,
Black-and-white and Red Steppe breed is currently relevant.

The aim of the research. Formation of the information base of initial data on dairy cattle populations
from various regions of Kazakhstan with the determination of the population in each breed and produc-
tivity, analysis of the used bulls of the Swiss, Holstein, Danish Red and Angler breeds while improving
the productive qualities of the Alatau, Black-and-white, and Red Steppe breeds.

Research methods. The objects of the research were breeding stocks, as well as servicing bulls of
experimental farms in different regions of Kazakhstan. Materials for research were documents of primary
zootechnic and breeding accounting (from the IAS system), as well as the results of experimental studies,
visual assessment, measurements, and control milkings of animals. For the analysis of dairy productivity,
live weight and genealogy, the data of breeding and zootechnic accounting of the farm were used. All
cows were in the same feeding and maintenance conditions. Cows were fed with adopted in the farm
fodder.

When breeding, it is important to know the general phenotypic variability of productive traits. It
consists of genotypic and paratypic variability. From genotypic factors, we investigated the variability of
productive indicators of the ancestors of the studied cows.

We have studied the following:

- dairy productivity - according to breeding records and control milkings;

- the nature of lactation curves was estimated by the coefficient of lactation constancy (CLC) - which
is defined as the percentage ratio of the yield sum of 4—6 months to the amount of 1-3 months.

Digital material was processed by the methods of variation statistics proposed by G.F. Lakin [13] and
D.A. Baimukanov et al. [14].

Research results. One of the reasons for the low efficiency of selection work with dairy cattle in
Kazakhstan is the use of low-quality breeding material. Indeed, the absence of breeding material is a brake
on the development of dairy cattle breeding. Farmers rarely use quality breeding material from leading
manufacturers. The regulations adopted in Kazakhstan in recent years in the field of animal husbandry
created real prerequisites for the preservation and increase of the livestock gene pool.

Monitoring of domestic and imported dairy cattle. Monitoring of dairy cattle of the Alatau breed was
carried out in experimental farms of various regions of Kazakhstan.

The problem of domestic dairy cattle breeding is an outdated system of integrated assessment of
animal breeding qualities. So far, in Kazakhstan, the methodology of integrated assessment is based on the
obsolete principles of grade scaling of the phenotypic values of individual economic traits. As a result, it is
not possible to objectively rank the animals for the main complex of economic traits, which, ultimately,
violates the optimality of the formation of breeding animal groups and reduces the rate of genetic
improvement of populations in general.

We have analyzed the genealogical affiliation of the studied animals (table 1) using the downloaded
data from the IAS program.

As can be seen from the data of table 1, 10077 cows, daughters of 117 bulls belonging to 38 lines of
4 dairy breeds were monitored: Alatau, Holstein black-and-white, Black-and-white and Red Steppe. In
terms of breeds, mothers of daughters of the Alatau breed selected bulls have had average productivity of
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Table 1 — Productive indicators of experimental animals in the context of lines and breeds

Breed Lines Number of | Number of their| Milk yield of the Milk yield of the
bulls-fathers daughters fathers’ mothers | daughters’ mothers
Adema 197 3 241 11596 19759+158
Holstein Annas-Adema 30587 2 193 13327 59254201
black-and-white | Wis Ideal 933122 4 306 14811 7261+144
Wis Back Ideal 1013415 5 320 12014 6999499
Ezgie;ﬁ dowhite | Montvik Chieftain 5 334 12411 72014185
Master family group 106902 2 135 10168 6233£102
Meridian f.g. 1 28 11785 5920+121
West Lawn 2 428 12433 6935+155
Reflection Sovereign 198998 5 398 12928 7299+117
Sealing Trigun Rokit 2 211 11603 6457+112
Wis ideal 933122 2 178 12841 8400488
HiltyesAdema 2 217 12173 6055+99
Total for the Holstein Black-and-white breed 35 2989 12341 7871£182
Concentrate group 8 553 11109 5369+124
Kylian 181455 2 56 10245 6016+89
Course line 197970 2 150 11261 4811+158
Meridian 8 361 10868 5283+142
Alatau Oregon 86356 1 46 11192 5550+177
Master group 106902 9 373 11318 6029+82
Taddy 76BS9013 4 452 10147 58024201
West Lawn 11 646 11497 5757<141
Hiltyes Adema 2 76 11217 5021£122
Total for the Alatau breed 47 2713 10984 5515£170
Ademal97 5 480 12583 5765499
Annas-Adema 30587 5 683 12242 53594102
Ansturm 53 1 79 9720 3720+£158
Wis Ideal 933122 4 747 11004 54934144
Wis Back Ideal 1013415 3 152 10355 6392+122
Black-and-white | Montvik Chieftain 2 93 8270 5095498
West Lawn group 2 270 11125 4815+102
Reflection Sovereign 198998 2 177 10668 7785+148
Sealing Trigun Rokit 2 333 9685 5350+162
Wis ideal 933122 1 67 12412 6915+158
Hiltyes Adema 4 292 12807 6478+112
Total for the Black-and-white breed 26 3373 10828 5741+149
115 (by Angler) 1 52 6200 4005+111
29 (Danish Red) 1 42 6575 3750+88
98 (by SPE) 1 165 6780 39224102
Red Steppe
Vala 4930 1 64 6450 3890+112
Ogestida group 3 513 7220 3769+99
Cavalier group 160273 2 166 7670 4170£101
Total for the Red Steppe 9 1002 6816 3917104
For all breeds 117 10077 10706 6043+92
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5515+170 kg, of the Holstein black-and-white - 7871+182 kg, of the Black-and-white - 5741+149 kg and
of the Red Steppe - 3917+104 kg.

During the monitoring of dairy breeds, we studied the productive indicators of cows of the basic
farms breeding the Alatau breed.

In Adal AIC JSC, it is established that cows of the nuclear stock produce 7983.7+£76.4 kg of milk, the
selection group is 6847.1£84.5 kg (table 2).

Table 2 — Productivity of the Alatau breed cows in JSC Adal AIC

No Group Heads Milk yield, kg
1 Nuclear stock 42 7983.7+76.4
2 Selective group 175 6847.1+£84.5

On the average, in the herd, Alatau cows produced milk in the amount of 7457.9+75.9 kg, with a fat
content of 3.83+0.07%.

Scientists [15, 16] found that the average dairy productivity of cows for all lactations correlates well
with the milk yield for the highest lactation.

When estimating cows for productivity, they took into account the influence of environmental
factors. This is due to the fact that heifers grown in unsatisfactory conditions will never become highly
productive cows, even if they come from high-priced parents [19, 20].

Because of the lack of forage and its low quality, the genetic potential of animals is often realized in
farms only by 40—80%. [17].

The number of livestock projects provides for the zero grazing of calves up to 3 months of age in
individual narrow-sized cages. This method of keeping calves can significantly increase the density of
animals [18].

Studies of cows in Tauelsizdik LLP and Adal AIC JSC were conducted in a herd, where the level of
dairy productivity by the first lactation exceeded the I class standard on average on 1213 kg, or 47.6%, by
the full age lactation - by 787 kg, or 23.3% (table 3).

Table 3 — Dairy productivity of cows in the experimental farms

Indicators
b}% ?ﬁ?gﬁ?er Farms Milk yield, kg Fat content, %
n X tmy C, X +m, C,
First Tauelsizdik LLP 72 4430160 9.5 3.9940.01 5.9
Adal APC LLP 82 4734497 15.4 3.78+0.01 2.3
Third and Tauelsizdik LLP 83 4666194 13.1 3.9540.01 4.7
older Adal APC LLP 349 499681 21.7 3.79+0.03 1.9

In terms of dairy productivity, cows of all ages in the Adal AIC JSC (n=431) comply with the
standard of the Alatau breed in the Republic of Kazakhstan. As for lactations: the first exceeds the breed
standard on 534.4 kg, the second - on 246 kg and by the third lactation - at the level of the first-class
standard. As for the fat content - 0.19% and the yield of milk fat - in the first lactation - on 28.75 kg, in the
second - on 17.22 kg and in the third - on 8.67 kg. The average productivity of the herd of 431 cows was
4915 kg of milk and 3.79% of fat. When converting to the breed standard from 3.6% milk fat content, the
dairy productivity of the herd of Adal LLP is 5175 kg of milk per cow. The same trend is observed in
cows of Tauelsizdik LLP (n=155).

A comparative analysis of dairy productivity showed that the cows of Adal LLP significantly
(P>0.95) exceeded the productivity of the cows of Tauelsizdik LLP in first-calf cows on 304 kg, and in
full-aged - on 330 kg.

Lactation is a function of the entire organism. In ensuring the process of milk formation, systems
(nervous, endocrine, digestive, circulatory, respiratory, and others) work. Their cooperation is based on
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the principles of dynamic organization and is aimed at ensuring the full functioning of the breast (milk
gland). Under normal conditions of feeding and maintenance of cows, as a rule, daily milk yield in the
first time after calving tend to increase and reach a maximum by the middle of the second, at the end of
the first month. For high-yielding cows, the period of time required to achieve maximum productivity is
usually longer than for low-yielding ones.

We investigated the nature of lactation of cows in experimental farms in terms of the coefficient of
lactation full value (table 4).

Table 4 — Lactation activity of first-calf cows

Farms
Indicator
Adal APC LLP Tauelsizdik LLP
Number of heads 100 100
Milk yield for the first 100 days, kg 2525+102 2190491
Milk yield for thefurther 100 days, kg 2020+89 1752+111
Milk yield for 305 days, kg 4734497 4430+60

As established by the data in table 4, with a significant difference (P>0.95) of dairy productivity in
the lactation segments, the CLC did not differ.

At the present stage of work, the realization of the high genetic potential of dairy cattle is crucial. To
successfully accomplish this task, along with improving the feeding and maintenance conditions, it is
necessary to provide a scientific justification for the degree of influence of genetic and phenotypic factors
on the formation and realization of productive qualities. The leading place in selective programs is
occupied by dairy productivity.

The level of dairy productivity depends on the hereditary traits and conditions under which the
animals are. In cows with approximately the same heredity, under the influence of various environmental
conditions, the formation of traits proceeds unequally, and vice versa, under the same external factors,
animals with different genotypes differ in productive qualities.

We analyzed the yield and milk composition of domestic and imported dairy cattle breeds of the
country based on the uploaded data on the productivity of cows who completed lactation in 2017 (table 5).

Table 5 — Indicators of dairy productivity of the first-calf cows (uploaded from the IAS)

Milk yield, kg Fat, % Protein, % Somatic cells, thousand
Breeds Heads

X + my Cv X + my Cv X+ m, Cv X+ m, Cv
Alatau 2713 4844+62 | 66.7 | 3.74+0.04 8.6 3.194+0.03 8.6 542.2+57.2 83.1
Holsteinblack-and-white 2989 5280+67 | 69.4 | 3.73£0.02 | 14.9 | 3.18+0.02 | 13.5 302.2+7.3 65.2
Black-and-white 3373 4936431 36.5 | 3.65+0.05 | 153 | 3.05+0.05 | 19.5 | 444.1+101.7 | 247.8
Red steppe 1002 3518+38 | 34.2 | 3.96+0.02 5.4 3.30+0.03 | 9.9 387.9+17.1 50.9
Total/at average 10077 | 5039+31 61.8 | 3.75+£0.03 | 13.4 | 3.18+0.02 | 13.4 | 343.7+22.2 85.0

According to table 5 data, it can be seen that the average productivity of dairy cattle of the republic of
all types of farms was 5039431 kg. It has been established that the highest productivity in Holstein cows is
5280+67 kg, the lowest in cows of the Red Steppe breed - 3518438 kg. The variability trait of the milk
yield for lactation is rather high, especially in cows of the Holstein black-and-white and Alatau breeds
(66.7-69.4). Apparently, this is due to the high intralinear variability of this trait.

The difference between the productivity of Holstein and Alatau was 436 kg, with Black-and-white -
344 kg, with Red Steppe - 1762 kg (P>0.999). In terms of fat and protein, cows of the Red Steppe breed
had the highest rates (3.96=0.02% and 3.30+0.03%, respectively).

In terms of fat content, cows of the Red Steppe breed prevail over the Alatau by 0.22% (P>0.999),
over the Holstein - by 0.23% (P>0.999), over the Black-and-white - by 0.31% (P>0.999), the excess in
protein content was: over the Alatau by 0.11% (P>0.99), over the Holstein - by 0.12% (P>0.99), over the
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Black-and-white - by 0.25% (P>0.999). In terms of the number of somatic cells, the milk of all cows is
within the norm.

The duration of the economic use of cows is one of the important indicators in the system of herd
reproduction - a comprehensive production process, including a complex of organizational, economic,
veterinarian, technological measures. Productivity and reproductive abilities of animals are primary
components of economically useful traits, according to which the selection should be conducted. This
issue is covered by the works of the scientists [19, 20].

We analyzed the data of dairy productivity of cows of the studied breeds depending on age.

Indicators of the dairy productivity of theAlatau breed are presented in table 6.

Table 6 — Indicators of the dairy productivity and milk composition of the Alatau breed

Age, Number Milk yield, kg Fat, % Protein, % Somatic cells, thous./cm’
in lactation of heads X +m, Cv X +m, Cv X +m, Cv X +m, Cv
1 lactation 833 4844461 36.3 3.74+0.04 8.6 3.19+0.03 8.6 542.2 £ 57 83.1
2 lactation 779 5679+59 29.0 3.77+0.04 85 3.22+0.03 8.1 490.6 + 57 89.3
3 lactation 483 5458+67 | 27.0 3.76+0.04 6.8 3.22+0.04 7.3 802.0+155 116.2
4 lactation 457 4716+69 | 31.3 3.79+0.05 8.3 3.23+0.05 8.6 785.3+89 66.2
5 lactation 161 4017+120 | 379 3.93+0.11 | 10.0 | 3.29+0.10 | 10.3 673.6+181 93.2
On average 2713 5123+42 42.7 3.77+0.05 85 3.22+0.05 8.6 622.4+95 87.6

As can be seen from the data of table 6, the dairy productivityis characterized by growth
(4844...5679...5458 kg) by the second or third lactation and a gradual decrease (4716...4017 kg) by the
fifth one, i.e. this breed is characterized by a constant yield level, which confirms its high resistance to
stress. On average, for all lactations, cows of this breed have given 5123+275.4 kg of milk.

Dairy cattle are distinguished by a sufficiently long duration of biologically possible longevity, but
the biological potential of dairy cows is not always used. Therefore, the important assessment of the
animals is the amount of products obtained during the period of their use. High lifetime productivity of
cows is a consequence of the proper development and functioning of all organs and systems of the vital
activity of the animal during the entire period of its use.

Somewhat different picture is observed in the study of dairy productivity in the context of lactation in
Holstein cows (table 7).

Table 7 — Indicators of the dairy productivity and milk composition of the Holstein breed

Age, Number Milk yield, kg Fat, % Protein, % Somatic cells, thous./cm’
in lactation | of heads X +m, Cv Xm, Cv Xm, Cv X+m, Cv
1 lactation 1130 5280+67.6 344 | 3.73£0.02 149 | 3.1840.02 | 13.5 302.2+7.3 65.2
2 lactation 912 5502+85.4 37.5 | 3.78+0.02 11.6 | 3.2240.02 | 12.5 274.245.3 47.0
3 lactation 557 5598+98.1 33.1 3.76+0.02 9.2 3.21+0.01 8.7 313.4+14.9 89.6
4 lactation 247 5650+159.3 354 | 3.74+0.04 12.6 | 3.21+0.03 | 11.7 297.2+16.4 69.3
5 lactation 143 6139+213.1 33.1 3.79+0.03 8.8 3.25+0.03 | 7.9 256.7+15.4 57.3
On average 2989 5479+93.3 35.1 3.75+0.02 123 | 3.20+0.02 | 11.8 293.0+9.5 63.7

As can be seen from the data of table 7, the dairy productivity of Holstein cows increases by the fifth
lactation, without recessions, that is typical for this, the most milking, breed.

The nature of the dairy productivity of the Black-and-white cows (table 8) has a peculiar specificity.

So, starting from the first lactation, when there was a maximum milk yield (4936+231 kg), then there
was a gradual decrease by the fifth lactation, where the lowest productivity was established, which
confirms the increased reaction of this breed to stressful environmental factors. Nevertheless, the average
milk yield for all lactations was 4671190 kg, i.e. the potential of this breed could be seen, as evidenced
by the variability of this selection trait (32.0-50.7%). When working with this breed, it is necessary to
strengthen the selection according to the dairy production and milk composition.
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Table 8 — Indicators of the dairy productivity and milk composition of the Red Steppe breed

Age, Number Milk yield, kg Fat, % Protein, % Somatic cells, thous./cm’
in lactation of heads X +m, Cv X +m, Cv X +m, Cv X +m, Cv
1 lactation 843 4936+231 | 50.7 | 3.65+0.05 15.3 3.05+0.05 | 19.5 | 444.1+101.7 247.8
2 lactation 872 4692+191 | 449 | 3.77+0.03 9.5 297+0.06 | 233 | 293.5+26.6 99.9
3 lactation 778 4811x157 | 34.1 | 3.75=0.04 10.1 3.14+0.05 | 18.0 | 408.1+64.5 164.3
4 lactation 490 4493+174 | 32.0 | 3.81=0.03 6.4 297+0.10 | 26.5 | 289.1+27.2 717.7
5 lactation 390 3989+180 | 33.3 | 3.85+0.03 5.2 3.23+£0.04 | 88 241.7+8.9 26.9
On average 3373 4671190 | 40.6 | 3.75+0.04 10.1 3.06+0.06 | 193 | 367.7+62.1 141.7

We investigated the productive qualities and exterior indicators of cows of different genotypes of the
Red Steppe breed in the experimental farm of Ulguli LLP (table 8).

The productivity of the Red Steppe cows of different genotypes averaged - 3904 kg of milk yield, fat
content - 3.77%, and live weight - 487 kg.

The yield of crossbred cows is higher than that of purebred Red Steppe by - 280-365 kg (table 9).

Table 9 — Ethological indicators of the first-calf cows of different genotypes, (M+m)

Indicator, Red Steppe X Red Steppe X
min. Purebred Red Steppe Red Steppe X Angler Danish Red Holstein Red-and-white
day night day night day night day night

Number of heads 3 3 3 3 3 3 3 3
Standing, total: 486.3£0.6 | 260.240.5 | 470.2+1.5 | 2403+1.7 | 468.8+7.8 | 251.4+ |457.242.4 | 247.2+0.7
géfil(‘)‘smg without 88.4+0.5 | 7020.6 | 80.1=1.6 | 692409 | 89.0:0.25 | 69.0+0.4 | 88.6+0.6 | 66.7£0.5
Feed intake 238.6£0.5 | 75.140.2 |240.4+0.3| 75.8+0.7 | 242.6£0.3 | 86.1£0.3 | 245.7£0.4 | 89.6+0.5
Water intake 114434 | 46429 | 11.9+1.5 | 48435 | 12.0443 | 5017 | 13.4423 | 6.842.6
Merycisin, total 147.940.6 | 270.6£0.3 | 148.8+0.5 | 272.4+0.4 | 148.6+0.2 | 281.6+0.6 | 150.120.4 | 296.0+1.0
Including lying 84.3£0.8 | 72.120.8 | 85.1£0.7 | 73.11.5 | 94.240.74 | 73.9+0.8 | 98.1%2.9 | 75.1+0.42
standing 60.7£0.6 | 11.6£9.8 [204.241.51| 6.9142.3 | 61.3+1.7 | 206.2+1.2 | 62.4+0.4 | 215.6+
Comfortable standing 10.654.1 | 6.07+44 | 11.4+3.83| 7.2+3.64 | 1124152 | 7.0£5.1 | 12.742.8 | 14.2+1.6
movements
Lying, total: 114.840.74| 300.1£0.3 | 115.4+0.2 | 306.3£0.1 | 116.4+1.2 | 310.4+0.1 | 131.4+0.9 | 430.1+0.2
ggil(‘)‘:mgw‘th"“t 40.240.06 |102.4+0.08 | 42.4+0.21 | 102.8+£0.24 | 45.8+0.31 | 104.6+0.4 | 47.6+0.24 | 108.8+0.4
Sleep 78434 | 80.7£0.7 | 6.7+0.74 | 88.6£0.31 | 6.0£1.7 | 96.4+0.5 | 6.9£0.92 | 99.7+0.4
Comfortable lying 32431 | 64434 | 4611 | 6942.6 | 484281 | 6.0+43 | 4.6+3.4 | 50+53
movements
Milking 7.843.4 8.0+0.7 9.1+1.03 82+0.7
Walking 86.140.6 | 24.041.6 | 84.2+1.0 | 25.1+11.2 | 82.7+1.1 | 16.0£0.6 | 68.0+0.7 | 16.8+4.3
Defecation 6.0£1.7 | 7.6:22.4 | 62408 | 7.842.3 6.650.7 | 7.842.3 | 7.1%0.1 | 8.0+0.03
Urination 7407 | 69402 | 7.2+05 | 7.6+2.9 | 7.0£12 | 7.8%23 | 72431 | 7.6+4.3

For the study of the dairy productivity after calving, the analysis of the lactation activity of heifers of
the Red Steppe and Black-and-white breeds of different genotypes was carried out, the lactation activity
was studied (table 10).

Table 10 — Lactation activity of first-calf cows in Ulguli LLP

Indicators Purebred Red Steppe Crossbred Red | Crossbred withHolstein Red-and-white
Number of heads 20 20 20
Milk yield for the first 100 days, kg 1338 1378 1372
Milk yield for thefurther 100 days, kg 1336 1313 1161
Milk yield for 305 days, kg 3669 4049 4173
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CFL in the Red Steppe cows of different genotypes is in the range of 63.77-69.83%, in the Black-
and-white cows - 69.17%, IFL - in the range of 83.7-93.6% and 94.97%. The animals had a steady curve
by the months of lactation.

Ethological studies were conducted on cows of different genotypes of the Red Steppe and Black-and-
white breeds (table 11). During the ethological studies, it was established that experimental animals
differed in certain regularities of the daily regime. During the daytime, the crossbred first-calf cows with
the blood of the Red-and-white Holsteins, spent 30% more time to feed intake, 17.5% more time to water
intake and they had a significant superiority over mates of the Red Steppe breed.

Table 11 — Udder measurements of the experimental first-calf cows

Ulguli LLP
Indicator, Purebred Red Steppe Crossbred Red Hols(t:eri(r)lsﬂjergfianw(ﬁl\:vhi to
o before after before after before o
milking | milking | miking | milking | milking [21F Milking

Length 34.4+0.06 | 32.5+0.08 | 36.3+0.02 | 32.6+0.09 | 37.4+0.03 | 31.6+0.04
Width 24.9+0.1 21.74£0.07 | 33.1+0.06 | 29.3+0.04 | 34.3+0.06 | 30.7+0.07
Girth 109.840.03 | 104.3+0.15 | 117.6+0.11 | 109.9+0.12 | 119.3£0.04 | 108.3+0.06
Depth 30.0+£0.08 | 28.7+0.09 | 41.2+0.17 | 44.6+0.08 | 43.1+£0.06 | 44.8+0.12
Nipples length 6.6+0.23 - 6.2+0.16 - 6.4+0.07 -
Nipples diameter 2.7£0.07 - 2.9+0.21 - 3.0+0.07 -
Distance between the front nipples 12.9+0.05 - 13.1£0.05 - 13.9+0.03 -
Distance between the rear nipples 8.6+0.02 - 12.6+0.08 - 11.8+0.02 -
Distance between the front and rear nipples | 13.1+0.07 - 12.6+0.08 - 12.2+0.09 -
Uddercapacity, dm’ 34.7+0.09 - 35.8+0.11 - 36.4+0.11 -
milk flow rate, kg/min 1.64+0.36 1.78+0.21 1.89+0.07
Udderindex, % 48.6 49.2 50.4

The first-calf Danish Red cows spent more time on merycisin by 4.1%, the Holstein Red-and-white
breeds - by 9.4%, including lying - 11.7% and 16.4%, respectively. On the rest, crossbred first-calf cows
of Holstein red-and-white breed spent more time by 14.6-43.3%. Danish Red crossbred first-calf cows
spent more time on sleeping by 19.4%, the Holstein red-and-white cows - by 23.5%, respectively, with a
significant difference.

Especially important is the assessment of cows for the quality of the udder and suitability for machine
milking [9, 10].

It is necessary to scrutinize more deeply the morphological and functional properties of the udder
[11].

The morphological and functional properties of the udder of the Red Steppe breed cows of different

genotypes were studied (table 12).

Table 12 — Distribution of the first-calf cows in Ulguli LLP by the shape of the udder, %

Udder shape Purebred Red Steppe Angler Danish Red Holstein red-and-white
heads % heads % heads % heads %
Number of heads 20 20 20 20
Bath-shaped - - 3 15.0 3 15.0 2 10.0
Cup-shaped 5 25 12 60.0 10 50.0 13 65.0
Koundshape 12 60 5 25.0 7 35.0 5 25.0
Goat-shaped 3 15 - - - - - -
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As can be seen from the data of table 12, the largest number of cows with a bath-shaped udder was
for 15% of the Angler cows and 15% of the Danish Red and 30% for the crossbred Holstein red-and-white
breed. With the cup-shaped udder, the crossbred Holstein red-and-white cows were 65%, the Angler -
60%, and the Danish Red - 50%. The smallest number of cows with the cup-shaped form was in the Red

Steppe purebred - 25%.

Studies have been conducted on the incidence of cows with mastitis depending on the season of the
year (table 13). The greatest number of sick cows was in winter, which coincided with calving. Highly
productive crossbred cows of the Red Steppe breed of different genotypes are most susceptible to diseases
of mastitis, including its clinical form. The crossbred cows in Holstein Red-and-white breed in the winter
period had more udder diseases with the clinical form of mastitis by 9.5%.

Table 13 — Incidence of cows with mastitis, depending on the season

Revealed discases
Group Survey Survey Total Clinical for mofmastitis
edheads season
heads % heads %
Ulguli LLP

I winter 21.0 66.7
(purebred Red Steppe) 37 spring 126 10.5 84 7.1
11 winter 30.3 43.2
(Red) 145 spring 4418 12.4 197 38.8
I winter 60.0 76.2
(Holstein Red-and-white) 33 spring 2114 40.0 169 64.3

The difficulties of breeding both for milk yield and the main component of milk are related to the fact
that these traits, as a rule, have a negative relationship. At present, not only a quantitative increase in dairy
productivity but also an improvement in its quality is of great importance [27, 28].

The chemical composition of milk and the yield of its main components for 305 days of lactation

were studied (tables 14, 15).

Table 14 — Output and the ratio of the main components of milk for the lactation

Ulguli LLP
Indicator
Purebred Red Steppe Crossbred
Milk yield, kg 3260 3896
Fat 124.2 151.2
Protein 99.8 129.7
Casein 88.7 114.2
Wheyproteins 12.7 17.9
Lactose 159.7 189.7
Dry matter 418.3 5135
Mineralsubstancesr 23.8 29.6
Nonfatmilksolids 282.6 353.4
Fat-Protein 1.24 1.17
Fat-Nonfatmilksolids 0.44 0.43
Protein-Nonfatmilksolids 0.35 0.37
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Table 15 — The chemical composition of milk of cows of different genotypes

. Ulguli LLP
Indicators, %
Purebred Red Steppe Crossbred

Numberofsamples 20 20
Milk yield, kg 3641 4027
Fat 3.86 3.90
Protein 3.22 3.35
Casein 2.68 2.83
Wheyproteins 0.39 0.45
Lactose 4.88 4.85
Dry matter 12.76 13.02
Ash 0.74 0.78
Nonfatmilksolids 8.72 9.04
Energy nutritional value of 1 kg of milk, J 2857.2 2952.4
Of the Total milk yield, KJ 10938.3 11921.5

The milk chemical composition of cows of different genotypes had certain diversities. So in the milk
of crossbred animals of the Red Steppe breed, the fat content was higher by 0.09%, protein - by 0.96%,
casein - by 0.94%, dry matter - by 0.01%, nonfat milk solids - by 0.3%, respectively. The lactose content
in purebred Red Steppe cows milk in comparison with crossbred animals was higher by 0.01%.

The exterior assessment allows to characterize the existing body type of the animals and to identify
trends in its changes [21, 22].

When conducting a linear assessment of cows of different genotypes, the harmony in body build
established in crossbred animals of different genotypes was higher. The height at the withers in the
Red Steppe crossbred cows was 4.6-5.3% higher than their mates, 2.0-6.3% greater in the chest
measurements, 3.3% greater in the oblique body length, and 1.7-3.2% greater in the pelvis measurements.
Crossbred cows are distinguished by a strong constitution and skeleton, they are more wide-bodied and
stretched, with better development of the breast and pelvis (table 16).

Table 16 — Exterior features of experimental full-aged cows

Indicator, Purebred Crossbred
cm Red Steppe Red Holstein Red-and-white
Ulguli LLP

Number of heads 20 20 20
Height at the withers 127.4+0.03 | 133.0+0.06 134.2+0.03
Chestdepth 69.8+0.06 72.24+0.06 72.6£0.06
Chestcircumference 71.840.11 73.240.07 76.3£0.01
Chestbreadth 39.2+0.09 40.3+£0.16 42.0+0.06
Oblique body length 152.9+0.08 | 158.0+0.03 159.1+0.02
Widthintuberishiis 46.4+0.59 47.2+0.32 47.940.11
Widthinhookbones 52.1+0.06 52.94+0.12 53.1£0.09
Width at the hip joints 46.0+0.04 | 47.2+0.04 46.7+0.08
Metacarpusgirth 18.5+0.14 18.8+0.13 18.1+0.11
Highfoot 46.9 45.7 459
Extension 116.4 118.7 118.5
Pelvicthoracic 75.2 76.2 79.1
Thoracic 56.2 55.8 57.8
Blockiness 46.9 46.3 479
Massiveness 54.6 55.0 56.8
Narrowquarters 89.1 89.2 90.2
Boniness 14.1 14.1 13.5
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There was made the estimation of the influence of servicing bulls on the economic traits of daughters
at Ulguli LLP (table 17).

Table 17 — Estimation of bulls on the quality of the offspring

Indiyidual No, Breed n Daughters productivity
nickname milk yield, kg fat, % live weight
Obryv 1569 Estonian Red 7 3331.1£94.7 3.8+0.1 451.247.8
Iman 314 Purebred Red Steppe 8 3453.4+80.8 3.7+0.1 440.5+4.7
Graf 56733 Holstein Red-and-white 10 3683.6£53.0 3.8+0.3 448.0+8.4
Grozny 38056 Holstein Red-and-white 19 3811.3+144.0 3.8+0.1 443.7+8.3
Erlauhts6103 Angler 99 4008.8+33.0 3.7+0.2 443.847.5
Wetzel 8804 Holstein Red-and-white 16 4254.8+200.0 3.7+0.2 476.0£8.8
Maket 9214 Holstein Red-and-white 25 4023.0+£207.5 3.7+0.1 442.3+7.8
Evnuh 7024 Purebred Red Steppe 27 4064.0+£177.0 3.7+0.1 485.0+9.6
Rytsar 234 Danish Red 14 4091.1+276.0 3.7+0.2 484.649.8
Table 18 — Dynamics of live weight of experimental cows (n=120) of different genotypes, kg
Ulguli LLP
Groups
ménglfl’ls . Crossbred
purebred Red Steppe I m ) v )
of Angler breed of Danish Red of Holstein Red-and-white
At birth 29.1£0.12 30.4+0.11 30.9+0.26 32.0+0.18
3 85.2+0.07 86.6+0.06 85.4+0.06 90.6+0.08
6 137.24+0.20 139.8+0.05 140.1+0.05 144.24+0.04
9 189.44+0.05 190.2+0.06 191.3+0.05 195.8+0.06
12 229.34+0.08 230.3+0.05 231.4+0.05 234.24+0.06
15 264.2+0.05 268.6+0.06 271.3+0.05 277.6+0.10
18 298.3+0.08 302.4+0.05 307.1£0.10 336.1+0.06
+ to the breed standard, kg, % -1.7- +2.4; 100.8 +7.1;102.4 +36.1; 112.3

The estimation of bulls showed that they are prepotenton the basis of milking capacity (table 18).

Also, there was conducted the evaluation of the breeding value of cows of different genotypes in
Ulguli LLP (table 19).

To the breeding core of the herd of Ulguli LLP, 320 heads were selected with the average produc-
tivity of 4503 kg of milk with the fat content of 3.7%. The foundation cows of families in the number of
11 heads of each were selected, with the average productivity of the Red Steppe cows of different
genotypes - 5682 kg, with the fat content of 3.7%.

There was determined the growth rate of replacement heifers of different genotypes in Ulguli LLP at
different periods of growth from birth to 3 months, 3-6 months, 6-9 months, 9-12 months, 12-15 months,
15-18 months, 0-12 months., 0-18 months.

The comparative description of average daily gains of heifers (replacement) of different genotypes in
Ulguli LLP was carried out (table 20).

In the period from birth to 3 months the greatest average daily gain - 676.9 g was obtained from the
crossbred of the Holstein Red-and-white animals, later (with the exception of the 3 to 6 months of age
period) - this advantage was preserved up to 18 months of age.

For the period from birth to 12 months and up to 18 months of age, the superiority was for crossbred
Holstein Red-and-white replacement heaifers. For the period from birth to 18 months of age, the average
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Table 19 — Breeding value of cows in Ulguli LLP
Statements Indicators
Number of cows, heads 320
By exterior, points
Forbody type 83.8
Forudder 58.1
Forlimbs 72.5
Overall score for the exterior 71.4
Class of cows on the exterior, heads
Excellent
Good with a plus 4
Good 29
Satisfactory 69
Bad 17
Exterior Index, % 95.9
Byproductivity
heads Milk yield, kg (£)
Population difference 55 +762.6
65 —646.2
Index for milk yield, % 99.6
Table 20 — Growth rate of replacement heifers of different genotypes, (X+m,)
Ulguli LLP
Growth rate for the period, Group
months
I 11 m v
Averagedailygain, g
0-3 616.5 617.6 599.0 676.9
3-6 568.3 581.4 597.8 586.0
6-9 580.0 560.0 568.9 573.3
9-12 448.3 450.6 450.6 431.5
12-15 387.7 425.5 4433 482.2
15-18 3747 371.4 642.9 423.1
0-12 548.5 547.7 549.3 554.0
0-18 491.5 496.8 504.5 555.4
Relativegain, %
0-3 98.2 96.1 93.7 95.6
3-6 46.8 47.0 48.5 43.1
6-9 32.0 30.5 30.9 30.3
9-12 19.1 19.1 19.0 17.9
12-15 14.1 15.4 15.9 17.0
15-18 12.1 11.8 12.4 19.1
0-12 154.9 153.4 152.9 151.9
0-18 164.4 166.1 163.4 165.2
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daily gain in Holsteinized Red-Steppe cows was higher on 64 g. The relative gain in crossbred of the Red
Steppe breed was higher by - 0.8% than in purebred mates (0-18 months period).

Therefore, the analysis of data on the live weight of experimental animals of all breed groups
throughout the entire period of breeding shows that crossbred heifers grew and developed better, espe-
cially the Red-and-white holsteinized ones. The growth rate of experimental heifers by growing periods
can also be judged by the change in average daily gain. The relative growth rate from birth to 18 months
of age was high in Holstein crossbreds. Crossbred offspring consumed summer pasture feed better, be-
cause their gains during this period were higher than those of purebred Red-Steppe mates.

To characterize the physical features of the experimental heifers, we calculated the indices expressing
the ratio of anatomically related items (table 21).

Table 21 — Body build indices of replacement heifers of different genotypes

Age, 18 months
Body build indices,
Y Group
()
1 II 11T v
Extension 119.9 120.4 119.3 119.7
Blockiness 118.1 116.1 117.9 116.3
Highfoot 50.8 48.7 494 49.6
Thoracic 68.1 56.8 59.3 59.7
Massiveness 118.1 139.7 140.7 140.8
Pelvicthoracic 81.8 83.3 81.7 80.4
Narrow quarters 37.1 37.4 35.1 34.6
Boniness 15.2 15.0 14.7 14.7

Slightly higher body build indices were in crossbred replacement heifers. Further, it is apparent that
all the heifers are quite proportionally developed. Body indices characterize them as animals of the dairy
direction of productivity. Crossbred heifers, obtained from crossing Red Steppe cows with bulls of related
Red breeds and Holstein Red-and-white in the same feeding and maintenance conditions, had a greater
growth rate, exceeded in live weight. They are leggy, extended, having higher pelvic-thoracic and thoracic
indices.

Currently, in countries with developed dairy cattle breeding, livestock assessment is carried out by
identifying breeding values by genetic characteristics, eliminating the influence of paratypical factors
using mathematical calculations with the best linear unbiased prediction (BLUP), based on the construc-
tion and solution of the mixed model equations developed by C.R. Henderson [23].

In Europe and North America, one of the main elements of the breeding work in improving dairy and
dairy-meat breeds of livestock is the assessment of servicing bulls by the quality of offspring using various
mathematical methods of genetic evaluation (BLUP, Animal model, Sire model, ssBLUP, G BLUP). The
principle of evaluating bulls for the quality of offspring is to compare the breeding value of the daughters
of the estimated bulls and mates, originating from other producers grown in different feeding, maintenance
and care conditions.

Such a way of assessing the breeding value of bulls allows to obtain comparable results, i.e. to iden-
tify exactly the genotypic, hereditary capabilities of related animals and to use in further work to improve
the animals of dairy, dairy and meat breed, true improvers. The advantage of this method lies in the fact
that it allows to use to the full all available information about the animal being assessed, where the bree-
ding value is calculated from the average value of the population.

Taking into account the aforementioned and modern approaches to assessing the breeding value of
dairy cattle, studies have been conducted to assess the breeding value of dairy, dairy and meat breeds of
the Republic of Kazakhstan on the dairy productivity of daughters, using information from the IAS data-
base in the republican system.

At the initial stage of the research, the data of pedigree and zootechnic registration was downloaded
from the IAS database of the Republic of Kazakhstan on 4 dairy and dairy and meat breeds of productivity
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for 2804 first-calf cows, daughters of 478 servicing bulls. The experimental stock of first-calf cows is
presented as follows: Holstein black-and-white and Black-and-white - 2437 heads from 390 servicing
bulls, Alatau - 262 heads from 20 servicing bulls, Red Steppe - 105 heads from 10 servicing bulls. The
obtained data were corrected and prepared for further calculation of the index estimate of the breeding
value of the experimental population (table 22).

Table 22 — Information about the daughters of the estimated servicing bulls of dairy, dairy and meat breeds

Breed Number of bulls Number of daughters Number of farms
Holstein b/wand r/w 21
374 2365
Black-and-white 14
Alatau 21 246
Red Steppe 9 75 4
Total 404 2686 45

From the data of Table 22, it can be seen that after processing and correction of the IAS data, of
3,686 selected heifers to further calculate their breeding value, 3,514 heads remained, originating from
482 dairy and dairy-meat breed servicing bulls. Of the entire array of selected heifers, 172 heads were not
included in the assessment of breeding value.

Conclusions:

1) 10077 heads of cows, daughters of 117 bulls belonging to 38 lines of 4 dairy breeds: Alatau,
Holstein Black-and-white, Black-and-white and Red Steppe were monitored. In terms of breeds, mothers
of daughters of the selected Alatau bulls have had an average productivity of 5515+170 kg, the Holstein
black-and-white - 7871+182 kg, Black-and-white - 57414149 kg and the Red Steppe - 3917+104 kg.

2) In terms of dairy productivity, cows of all ages in JSC Adal AIC (n =431) comply with the Alatau
breed standard in the Republic of Kazakhstan. By lactation: the first lactation exceeds the breed standard
by 534.4 kg, the second one - by 246 kg, and the third lactation - at the level of the first class standard.
According to the fat content - by 0.19% and milk fat yield - in the first lactation - by 28.75 kg, in the
second - by 17.22 kg, and in the third - by 8.67 kg. The average productivity of the herd of 431 cows was
4915 kg of milk and 3.79% of fatness. The same trend is observed in the cows of Tauelsizdik LLP
(n=155).

3) It was established that the average productivity of dairy cows of the republic of all types of farms
was 5039431 kg. The highest productivity is for the Holstein cows - 5280+67 kg, the lowest — for the
Red Steppe breed cows - 3518438 kg. The variability of the milk yield for lactation is rather high, espe-
cially in cows of the Holstein black-and-white and Alatau breeds (66.7... 69.4). The difference between
the productivity of Holstein and Alatau was 436 kg, with Black-and-white - 344 kg, with the Red Steppe -
1762 kg (P>0.999). The fat and protein content is the highest in cows of the Red Steppe breed
(3.96+0.02% and 3.30+0.03%, respectively).In terms of the fat content, cows of the Red Steppe breed
prevail over the Alatau breed by 0.22% (P>0.999), over the Holstein - by 0.23% (P>0.999), over the
Black-and-white - by 0.31% (P>0.999), the excess in protein content was: over Alatau breed - by 0.11%
(P>0.99), over Holstein - by 0.12% (P>0.99), over Black-and-white - by 0.25% (P>0.999). By the number
of somatic cells, the milk of all cows is within the norm.

4) In the age aspect, it was found that dairy productivity is characterized by growth
(4844...5679...5458 kg) by the second or third lactations and a gradual decrease (4716...4017 kg) by the
fifth, i.e. this breed is characterized by a constant yield level, which confirms its high resistance to stress.
On average, for all the lactations, cows of this breed produced 5123+275.4 kg of milk. The dairy pro-
ductivity of Holstein cows increases to the sixth lactation, without recessions, which is typical for this, the
most dairy breed. The nature of the dairy productivity flow of the Black-and-white cows has a peculiar
specificity. So, starting from the first lactation, when there was a maximum milk yield (4936+231 kg),
then there was a gradual decrease by the fifth lactation, where the lowest productivity was established.
Nevertheless, the average milk yield for all lactations was 4671+190 kg, i.e. the potential of this breed is
available, as evidenced by the variability of this breeding trait (32.0-50.7%).
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5) The productivity of the Red Steppe breed cows of different genotypes averaged - 3904 kg of milk,
3.77% of fatness, and 487 kg of live weight. The milk yield of crossbred cows is higher by - 280-365 kg
than that of purebred Red Steppe. CFL in the Red Steppe cows of different genotypes is in the range of
63.77-69.83%, in the Black-and-white cows - 69.17%, IFL - in the range of 83.7-93.6% and 94.97%. The
animals had a steady curve by the months of lactation. The greatest number of cows with a bath-shaped
udder was in 15% of the Angler type and 15% of the Danish Red crossbreds and 30% of the Holstein red-
and-white breed. With the cup-shaped udder, there were 65% of the crossbred Holstein red-and-white
cows, 60% of the Angler cows, 50% - the Danish Red cows. The smallest share of cows with the cup-
shaped form was in the Red Steppe purebred - 25%.All the indicators characterizing the harmony of body
build in the crossbred animals of different genotypes were higher. The height at the withers in the Red
Steppe crossbred cows was 4.6-5.3% higher than their mates, 2.0-6.3% greater in the chest
measurements, 3.3% greater in the oblique body length, and 1.7-3.2% greater in the pelvis measurements.
Crossbred cows are distinguished by a strong constitution and skeleton, they are more wide-bodied and
stretched, with better development of the breast and pelvis

6) The information database of used bulls of the Swiss, Holstein, Danish Red and Angler breeds in
selection work with the improvement of the productive qualities of the Alatau, Black-and-White, and Red
Steppe breeds was created. After processing and correcting the IAS data, of 3,686 selected heifers to
further calculate their breeding value, 3,514 heads remained, originating from 482 dairy and dairy-meat
breed servicing bulls. Of the entire array of selected heifers, 172 heads were not included in the
assessment of breeding value.

C.K. A6yfaJmeB', 10. A. FOinam6aes’, A. JI. BaﬁM¥KaH0B2, JI. P. ByneﬁaeBa3

'KOMEpIHSUTBIK eMeC aKITHOHEPITiK KOFAMBI
«Kourip xan arbiHIars! bateic Kasakcran arapibIK-TeXHUKAIBIK YHUBEpcUTeT», Opai, Kasakcran,
“Koraps! 6iiM Gepy canachiHarbl heepanIbik MEMICKETTIK OIOUKETTIK GiiM Gepy canachiHbIH
MeMiekeTTik opTaisirel — K. A. TumupsizeB aTeiHaarsl Mockey arpapIiibslk akagaeMusicsl, Mockey, Pecet,
*Kasak YITTHIK arpapiibiK yHHuBepcuTeTi, AnMatsl, Kazakctan

KA3AKCTAH PECITYBJIMKCBIHJIAFBI ACBLT TYKBIM/BI CYTTI
IPI KAPA MAJI CAJIACBIHJIAFBI ACBLIJIAHABIPY IbIH TUIM/II OJICTEPI

Annoranus. 10077 cublp TYKIMAApPBIHBIH 38 copThIHA KaTaThH 117 OYKaHBIH KbI3Iaphl OAKBUIAHMIBL: anaTay,
TOJIITEH Kapa-aia, Kapa-aya j>kKoHe KbIPABIH KBI3bUI CHBIPEL. AHA TYKBIMAAPH! OOMBIHINA TAHIAI ANBIHFaH AJaTtay 0y-
KaJapel opTama eHiMaiIiri 5 515 + 170 kr, rommreH Kapa xoHe cyp - 7871 + 182 kr, Kapa xoHe cyp - 5741 £ 149 xr
JKoHE KbI3BUT fana - 3917 + 104 xr 6onnel. PecyOnuKaHbIH CYT CHBIPIapBIHBIH OapibIK TYPJIEPiHIH OpTalia oHiM-
nimiri 5039 + 31 kr Kypansl. [odmITeH CHBIPIAPBIHBIH €H KOFapbl OHIMALITI - 5280 + 67 Kr, eH Killli - KbI3bLT JaJia
TOpi3ai cubipmap - 3518 + 38 kr. ['onmTH MeH anaTtayablH OHIMIUTIT apackIHAAFEl albIPMAIIBUIBEIK 436 KT Kypassl,
Kapa >xoHe cyp - 344 xr, Kp13bpl1 gana - 1762 xr (P> 0.999). MaiinsiH xoHe aKybI3IbIH KYpaMbl KbI3bLT ana TYKbIM-
JAPBIHBIH CUBIP apachlHAa €H JKofapbl 00bIN Tabbutaabl (Ticinimie 3,96 + 0,02% xone 3,30 + 0,03%). Maiinst
KYPFaKIIbUIBIK KaFnalbiHaa anatay TykbiMbiHIa 0,2% -ra (P> 0,999), rommren - 0,23% -ra (P> 0,999), kapa-ax
tyeri - 0,31% -ra (P> 0,999) GacbiM, aKybI3nbIH apThIK Kypambl: Anaray GoibiHma 0,11% (P> 0,99), rommuren -
0,12% (P> 0,99), kapa-ak Tycri - 0,25% (P> 0,999) kypazsr.

JKac epekmieniri OobIHIIA, CYT OHIMAUTITIHIH ocyi (4844 ... 5679 ... 5458 kr) ekiHIIICiHe HEeMece VIIIiHIII JIak-
TalWsChIHA XoHe OipTiHmen Temenaeyre (4716 ... 4017 kr) Oecinmi, sFHU OipTiHAEN cUNATTalaabl. By TYKbIM Ty-
PaKTBl CYT OHIMIINIri neHrediMen cumarramansl. Oprama anradga, OapiblK JaKTANWsUIap YOIH OCHl TYKBIMHBIH
cublpnapsl 5123 + 2754 xr-ra mediH KeTKi3iiumi. AK-Kapa TYCTi CHBIP CHBIPJIAPBIHBIH CYT OHIMALUIITIHIH CHOATHI
epekie epekmenikke ne. Ochutaiima, anFamksl cayblH Mep3imi Oactam, eH kem cyT eHimaimiri (4936 + 231 kr)
OoxraH Ke3ze, €H TOMEHT1 OHIMAUTIK OpHAThUIFaH OeciHIi JakTanusFa OipTiHaen TeMeHaey Oaikanapl. [lereHMeH,
oprara ajgraHaa 0apiblK JJaKTaus YIIiH cyT oHiMmi 4671 £ 190 Kr Kypajsl, sSIFHA, OChI TYKBIMHBIH QJIeyeTi 6ap, Oy
eciMaik epekureniriniyg e3repmeniiri (32.0...50.7%).KpI3bu1 TyCTI aia TOpi3ai CHbIpIapAbIH OHIMIUIIT OpTa ecer-
nen 3904 kr, maiibl - 3,77%, ax Tipi canmarsl - 487 Kr. Apajac cubIpiapbH eHiMALTIr - 280-365 Kr-HaH acThl Taza
capsl TycTi ganaaaH xxorapel. Ke3eut nananarsl KIUT op Typii renotunrepae 6377-69,83%, kapa-ak 69,17%, 83,7-
93,6% xoHe 94,97% aykpimbiaaa [PL mieringe opHamackaH.

TyiiiH ce3mep: celeKuus, CYphINTay, KYIT TaHIAy, TYKBIMIBIK CUBIP KYHIBUIBIFBI, SKCTEPhEP/Ii CHI3BIKTHIK Oa-
FaJjay, cayblH, CYT KYpaMbl.
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C. K. A6yraaues', 0. A. FOanam6aes’, A. JI. Baiimykanos’, JI. P. Byne6aesa’

'HexoMMepuecKoe aKITHOHEpPHOE 0OIIECTBO
«3amagHo-Ka3zaxcTaHCKui arpoTeXHUYeCKni yHIUBepcuTeT M. JKaHrup-xana», Ainmatsl, Kazaxcraw,
Poccuiickmii rOCyJapCTBEHHBIN arpapHblii yHUBEPCUTET —
MockoBckas cenpckoxo3siicTBeHHas akagemus uM. K. A. Tumupsasesa, Mocksa, Poccus,
*Kasaxckuit HanpoHasbHbli arpapHbiii yausepenter, Anmatsl, Kasaxcran

IOPEKTHUBHBIE METO/1bI CEJIEKIIUN
B INIEMEHHOM MOJIOYHOM CKOTOBOJCTBE PECITYBJIMKH KA3ZAXCTAH

Annoranus. [Tposenen mouutopunr 10 077 romoB kopoB, godepedd 117 OBIKOB, OTHOCSIIUXCA K 38 THHUAM
4 MOJIOYHBIX MOPOJ: ajlaTayCKOW, TONIUTHHCKON YEPHO-MECTPON, YEPHO-NIECTPOil U KpacHOW cTenmHOoM. B paspese
MOPOJT MaTepH JoYepeil 0TOOPaHHBIX OBIKOB alaTayCKOHW MOPOABI UMENN MPOAYKTUBHOCTE B cpemHeM 5515+170 kr,
TOJIITHHCKON 4epHO-TecTpoit - 7871£182 kr, uepHO-mIecTpoit - 5741£149 kr u kpacHO# crenHOoit - 3917+104 xr.
YCTaHOBIEHO, YTO CpEAHssI MPOAYKTUBHOCTh MOJIOYHBIX KOPOB PECHYOJHKH BCEX THIIOB XO3SHCTB COCTaBWIIA
5039431 xr. HauBpicmiasi mpogyKTUBHOCTh Y KOPOB TOJIITUHCKONW MOPOAs! - 5280+67 Kr, HAaNMEHbIIasg — Y KOPOB
KpacHO# cremHoN moponsl - 3518+38 kr. Pasuuna Mexay NMpoayKTUBHOCTBHIO TOJNIITHHCKON M alaTaycKOW cocTa-
Buna 436 kr, ¢ yepHo-nectport — 344 kr, ¢ kpacHo# crenHoit — 1762 xr (P>0,999). Ilo coaepxanuro xupa u Oeka
caMble BBICOKHE TMOKa3aTeln y KOPOB KpacHoU ctemHoi nmopoas! (3,96+0,02% u 3,30+0,03%, coorBercTBeHHO). [lo
COJICP)KaHMIO JKMpa KOPOBBI KPacHOM CTENMHOW IMOpOJBl IpEeBAIMPYIOT Haja anarayckod Ha 0,22% (P>0,999),
romutuHekoi — Ha 0,23% (P>0,999), yepno-necrpoii — Ha 0,31% (P>0,999), no coxepxanuro O6eixa npeBbIIICHHE
coctaBmwio: Hax anarayckod Ha 0,11% (P>0,99), rommrunckoit — Ha 0,12% (P>0,99), uepno-nectpoii — Ha 0,25%
(P>0,999).

B BO3pacTHOM acmekTe YCTAHOBJIEHO, YTO MOJIOYHAs IPOJYKTUBHOCTb XapaKTEPU3YeTCS POCTOM
(4844...5679...5458 xr) 10 BTOPOU-TPEThEH JTAKTAIIUAM U ITOCTEIICHHBIM CHIDKeHUEeM (4716...4017 k) K 1ATOH, T.€.
JUISL JaHHOM MOPOBI XapaKTEPHO MOCTOSHCTBO ypPOBHS yAOEB. B cpenHeM 3a Bce JaKkTaluu KOPOBBI 3TOW MOPOJIBI
Hagomnu 5123+275,4 kr. Xapaktep TEUEHHS MOJOYHOM MPOTYKTHBHOCTH KOPOB HYEPHO-TIECTPOH MOPOIBI MMEET
cBoeoOpasHyto criennduky. Tak, HaYMHAs C MEPBOM JIAKTALUK, KOraa ObUl MakcuMyM yaoeB (49364231 kr), 3aTem
U7ET MOCTENEHHOE CHIDKEHHE K MATOM JIaKTaIlUM, T/ie YCTaHOBJIEHA caMasi HU3Kas NMpoAayKTuBHOCTh. Ho TeM He me-
Hee, B Cpe/IHEM 3a BCe JIaKTaluu yaoi coctaBun 46714190 kr, T.e. MOTeHIIMAT JaHHON MOPOJIbI UIMEETCS, O YeM CBH-
JICTEIBCTBYET BapHabeIbHOCTh TAHHOTO CEIeKIIMOHHOTO npu3Haka (32,0...50,7%). I[IpoiyKTHBHOCTE KOPOB KpacHOM
CTENTHOW MOPOJbI Pa3HbIX T€HOTUIIOB B cpelHeM cocTaBuia — 3904 kr Mosoka, sXUpHOCThIO — 3,77 %, >KUBOM Mac-
coil — 487 kr. Y10i1 MOMECHBIX KOPOB BBIIIE, YEM Y YHUCTOIOPOJHBIX KpacHBIX cTenHbIX Ha — 280-365 kr. Koad-
(PMIMEHT NOHONEHHOCTH JIAKTAIlMH Y KPaCHBIX CTEITHBIX Pa3HBIX ICHOTUIIOB HaXOAUTCs B mpenenax 63,77-69,83 %,
gepHO-TIeCTPBIX 69,17 %, MHIEKC MONTHOIEHHOCTH JAaKTaluH B npenenax 83,7-93,6 % u 94,97 %.

KitroueBble cioBa: ceneknus, oTOOp, mMoxdop, IUIEMEHHast [IEHHOCTh KOPOB, JIMHEWHasl OLIEHKa 3KCTephepa,
YZI0#, COCTaB MOJIOKA.
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