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IMPROVEMENT OF BREEDING AND PRODUCTIVE TRAITS
OF KALMYK CATTLE BREED

Abstract. The article analyzes the state of Rostov type of the Kalmyk cattle breed on the main biological and
productive features; it was studied the economic and breeding traits of livestock in various production systems.
During the research, indicators of the formation of meat productivity of the newly created factory lines with different
keeping technologies were established. New data on the index assessment of the genotype of servicing bulls by the
phenotype of sons and daughters, as well as by the manifestation of the productive traits of the young stock, new type
of Kalmyk cattle, depending on the origin and growing intensity in the preweaning and post-weaning periodswere
obtained.

The research results serve as an important theoretical substantiation making a certain contribution to zootechnic
science in order to improve the domestic livestock of meat productivity and can be used in practical work in the
production of heavy carcasses and high-quality beef. This will increase the efficiency of the industry maintenance in
a market economy and provide a more complete use of the productive capacity of the breed.

Key words: Kalmyk breed,intrabreed type, selection index, genealogical structure, growth, meat productivity,
amino acid composition.

Introduction. The experience of economically developed countries shows that the independence of
any state is largely determined by the ability to satisfy the population’s need for food through its own
production. In recent years, in Russia, there has been an almost double increase in consumption of poultry
meat and pork of domestic productionon average per person per year, but the use of milk, dairy
products,and beef has decreased. According to our calculations and the opinion of a number of experts, in
order to satisfy the need for milk, dairy products and beef, it is necessary to have at least 12 million cows
in the country with a yield of more than 5 thousand kg of milk per year and 50 kg beef production per
head. At the same time, at the beginning of 2018, there were 8.2 million cows with productivity of
4.3 thousand kg of milk and a yield of meat products significantly less than 50 kg per head per year [1-4].

In Russia, the consumption of cattle meat per capita has decreased by 29% from the 1990 level and
amounts to only 26% of the reasonable norm [5].

The global experience shows that in order to satisfy the population with beef at the expense of its own
production, it is necessary to have one meat cow on each dairy cow [6-9]. Our preliminary calculations
also showed that from dairy cattle breeding, even with intensive use of the entire super-replacement tock
for meat production, it is possible to produce beef no more than 65% of the consumer demand. To meet a
deficit of beef is possible only due to the development of the beef cattle industry. At the same time,
although the volume of beef production at the expense of beef cattle has increased in recent years, the
share of beef in the meat balance of the Russian Federation is still only 8-14%. The increase in the
production of high-quality beef to the greatest extent meets both the requirements of organizing nutrition
for the population and the rational use of food resources and the economic characteristics of individual
zones and regions of Russia [3, 10, 11-14].
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Beef cattle breeding is one of the foundations for ensuring the food security of Russia and the EEU
countries. At the same time, along with the use of high-intensity breeds of western origin, the Kalmyk and
Kazakh white-headed animals well adapted to the severe arid regions of our country are planned to be
widely used. Currently, the share of these breeds accounts for more than 63% of the number of meat cattle
breeds in Russia. It should also be noted that more than 50% of beef cattle are concentrated in the steppe
and mountainous regions of the country, where natural and climatic conditions determine the development
of beef cattle breeding as the most promising direction of animal husbandry. In these regions, it is not a
competitor to intensive livestock industries that implement industrial production technologies [1, 15-18].

An essential requirement when breeding meat cattle is the use of animals with high energy growth
and capable of highly efficiently convert the nutrients of vegetable feed into the development of muscle
tissue. Therefore, in the selection and assortment, the focus is on animals with a clear manifestation of
these qualities and having an excellent development of the musculature of the lumbosacral part of the
body and hips. Unfortunately, these traits of animals have low levels of heritability and the effect of
breeding cannot be high without an assessment of the offspring productivity and the combining ability of
the lines [19-21].

In order to increase the volume of production of red meat in the Russian Federation, the industry
targeted programs of Russia provide for the intensification of young stock breeding and raising the
number of livestock of specialized meat breeds [22, 23]. Based on them, a basis will be created for the
formation of a highly productive meat cattle breeding industry, capable, by 2022, of raising the share of
meat cattle production in the total beef production to 35-40%.

Kalmyk is among the breeds that most effectively adapt to different climatic conditions and with
balanced and even unbalanced feeding ensuring high energy growth and productivity. A desirable element
of'its breeding is the use in reproduction of linear animals. [8].

The aim of the research work was to study the various factors influencing the process of creating
the Rostov-type Kalmyk cattle breed and the conditions for the maximum realization of its potential. For
this purpose, the objectives were carried out to run a comparative analysis of the meat productivity forma-
tion of factory lines animals under the conditions of stalled-pasture and industrial technologies; to use
computer technology in determining breeding value and identifying bulls-improvers when creating
breeding stock of the desired type; assessment of meat quality indicators at different technology of young
stock breeding.

Material and methods of the research. Studies on the breeding and productive qualities of Kalmyk
cattle breed and the development of methods for their improvement have been carried out for 15 years in
the stud factories of the Rostov region, at the department of private animal science and feeding of farm
animals of the Don State Agrarian University, North-Caucasian branch of the Federal State Budgetary
Institution of Science "Federal Research Center of Food Systems named after V. M. Gorbatov".

The experimental work was carried out in three stages. At the first stage, the animals' productivity of
the newly created factory lines of the Kalmyk breed was assessed. At the second stage, a new method of
index evaluation of the breeding value of servicing bulls was proposed and introduced. During the third
stage, a comparative analysis of the Kalmyk, Hereford and Aberdeen-Angus breeds was conducted under
the conditions of intensive completion of growing from 9 to 18 months of age in the industrial complex at
full feeding with coarse and concentrated feeds.

For this, we used the multifunctional complex of computer programs “Breeding records in beef cattle
breeding” (BRBCB) and electronic databases for a population of more than 70 thousand heads (registered
in the unified register of intellectual property items 12 computer programs and electronic databases). On
their basis, the analysis of the genealogical structure of cattle herds of breeding farms, the evaluation of
the young animals by their own productivity and the servicing bulls by the quality of the offspring was
made. For a more reliable assessment of the breeding value of beef cattle, we have developed and used a
variant of the index assessing method of servicing bulls by the quality of offspring. To this end, by using
theBRBCB software module, we sampled the productivity of the offspring of the estimated bull from the
electronic database and calculated the selection index using the formulas: CH = CUg + CUr,

NBNT
CI/IE ::lz [hzi(Xi — Ml)] + hZMB * XMB» CI/IT = ;:l[hZJ(X] — MJ)] + hZMT * XMT»
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where, number of traits of sons (Nj) anddaughters (Nt); live weight and average daily gain of sons of the
estimated bull at different ages (i) anddaughters (J); trait heritability coefficient of herd (h%); average
assessment of meat forms of sons at the age of 15 months according to 20-point scale (Mj) anddaughters
(My), etc. Herewith, mean values and biometric indicators of all analyzed traits, as well as selection
indices, were determined automatically using the BRBCB computer program.

Depending on the level of manifestation and heritability of the traits taken into account, the selection
index proposed by us may have a positive and negative value. The bulls with the index of 15 points and
above are assigned the breeding category as "improver", with the index from 1 to 15 points - "neutral",
and if it has from 0 points and below index - "deteriorator". The higher the index value, the higher the
breeding value of the animal [24, 25, 2].

In the process of research and data analysis, we used monographic, statistical, economic and mathe-
matical methods, as well as comparative analysis and theoretical generalization of the results. Growing
calves after calving in the experiments was carried out at full suckling and using supplementary feeding at
the rate of 0.7-1.8 kg of dry matter per head per day depending on age. After weaning from mothers, the
assessment of the formation of meat productivity of young stock was carried out with a stall-pasture
system and at keeping under conditions of a large industrial complex with full feeding for gaining at least
1000 g per day.

To study the meat productivity in the course of control slaughter, about 50 animals of Kalmyk and
other meat breeds were used. Three animals from each group were selected on the principle of pair-ana-
logues (by age, origin, and live weight). The slaughter qualities were determined by the pre-slaughter live
weight, the hot carcass weight, the mass of the internal fat, the slaughter mass, the slaughter yield and the
morphological composition of the carcass. To this end, after daily cooling for 24 h (at t from 0 to +4 °C),
the boning of the left half carcass was carried out. Based on boning, the absolute and relative content of
the flesh (including muscle and adipose tissue), bones, tendons, and fleshing index (output of the flesh part
per 1 kg of bones) in the carcass were determined [21]. Physico-chemical parameters and amino acid
composition of the rib eye were determined in the laboratory of Federal Research Center of Food Systems
named after V.M. Gorbatov by generally accepted methods (GOST 34132-2017) [7].

Biometric processing of the obtained digital data was carried out according to the algorithms [26].

Research results and discussion. Of 11 beef cattle breeds, which were bred under the arid condi-
tions of the steppe regions of the Rostov region during the period of the planned economy, only the Here-
ford and Kalmyk ones remain. Experts of stud farms and breeding units for breeding Kalmyk cattle
distinguish its excellent adaptability to any climatic and forage conditions as advantages. The animals of
this breed have a high reproductive ability, easy calving, good mobility, unpretentiousness to keeping con-
ditions and level of feeding, the significant daily gain in live weight. They have fairly rapid recovery of
live weight after a difficult wintering. Animals have the ability to forage from under the snow, deposit
fatty tissue under the skin, around the internal organs, and between muscle fibers, providing protective and
reserve functions, as well as tenderness, juiciness of beef and other desirable technological qualities
[27, 3].

More than 40% of the breeding stock of the Kalmyk breed in the Russian Federation is concentrated
in the stud farms and breeding units of the Southern Federal District. In the farms of the Rostov region, the
share of Kalmyk cattle, as the most adapted to the conditions of arid steppe regions, accounts for more
than 95% of the livestock. On their basis, at the beginning of 2019, seven stud farms and fourteen bree-
ding units for breeding of the Kalmyk cattle breed were registered.

At the first stage of our work, in the process of analyzing an electronic database of the Kalmyk cattle
breed of leading stud farms and breeding units of the Rostov region, it has been established that over the
past 15 years, bulls of three genealogical groups and nine genealogical lines have been used in the repro-
duction of the herd of the region. The genealogical group is understood as several factory lines and related
groups formed on the basis of the genealogical line. In the process of targeted selection in each gene-
alogical group (GG), 2-3 factory lines (FL) and related groups (RG) were formed. Particularly distingui-
shed is the genealogical group of Block 3218, on the basis of which 3 factory lines and a related group
were created. It is the most saturated with highly productive continuators. For 15 analyzed years, 346 ser-
vicing bulls of this group have worked in the herd of farms. Its share in the total genealogical structure of
the analyzed population accounts for more than 43% of the animals. Continuators of the factory lines of
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this group are ranked first in prevalence in the farms of Kalmykia, Stavropol, Kuban and the Rostov
region. On its basis and on the basis of the genealogical groups of Leleshko 15 and Simmer 7333, in 2015,
the factory lines of the Pirat 6626, Pokhvalniy 8643, Ozhog 6136 were approved and the creation of new
factory lines based on the related groups of the Abazhurny0601, Rogalik 0899 and Desert 93084 continues
(figure 1, 2). Almost 55% of the animals in the general genealogical structure of the Kalmyk cattle herds
of analyzed breeding farms is accounted for the share of continuators of these lines and groups (table 1).

When creating new factory lines, at the initial stage of work, for a servicing bull, valuable similar
females were selected. The first generation, derived from the bull, was material for the accumulation and
consolidation of valuable features of the ancestor.

At this stage of breeding, it was allowed a moderate degree of inbred mating. In the factory line, we
included only those animals that met the requirements of the target standard of the line developed by us,
were associated with the ancestor through male and female descendants and corresponded to the tasks of
breeding work [27-29].

Figure 1 — Bull of the Kalmyk breed 6951 on pasture (Pokhvalniy line 8643)

Figure 2 — Bull of the Kalmyk breed 7527 (related group of the Abazhurny 0601)
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Table 1 — The structure of the livestock of the Kalmyk cattle breed of the Rostov region

Including, heads
Genealogical group (GG), factory line (FL), Total, — Specific gravity,
genealogical line (GL) urelated group (RG) heads Servicing COWS Replacemen %
bulls theifers

GG of Blok 3218 7061 346 3829 2886 4323
incl.FL of Moryak12054 1660 69 864 727 10,16
FL of Pirat 6626 1833 103 975 755 11,22
FL of Pokhvalniy 8643 1370 66 769 535 8,39
(RG) Abazhurny 0601 673 28 435 210 4,10
GG of Leleshko 15 2504 118 1512 874 15,33
incl.FL of Duplet 825 1397 63 774 560 8,55

(RG) Rogalik 0899 517 20 356 141 3,16
GG ofSimmer 7333 2404 112 1309 983 14,72
incl.FL of Ozhog 6136 888 31 478 379 5,44
(RG) Desert 93084 522 23 367 132 3,19
GL ofManezh 7113 2099 79 1052 968 12,85
GL of Mushket 5277 354 10 246 98 2,17
GL of Motyga 1260 185 5 120 60 1,13

GL of Borovik7273 353 8 218 127 2,16
GL of Barzer7291 287 10 147 130 1,76
GL of Boyets 108 195 3 137 55 1,19
GL of Buket 7356 417 6 214 197 2,55

GL of Cenniy 6337 472 7 276 189 2,89
Total 16331 704 9060 6567 100

The creation of the Pirat 6626 line was aimed at the formation of animals with the qualities of long-
body, high milking capacity and growth energy of the young stock. Sequential selection and assortment
within the related group ensured the breeding of its best continuators. So, 3 of its grandsons - Yasenevy
8617, Manezh 61016, Pustyrnik 855 and 9 great-grandchildren surpassed their grandfather in terms of
productivity and body build and left 4-5 sons and grandsons, which had expressed desirable qualities for
this line.Their descendants are used as major servicing bulls in stud farms, reproducers and commodity
farms in the Southern Federal District. The live weight of male descendants at the age of 3 years -
719-748 kg with the exterior assessment of more than 90 points. Their share, in the general genealogical
structure of the herd of the analyzed farms, accounts for 11.2%.

The ancestor of the factory line, the Pokhvalniy 8643 bull, for 5 years, has maintained high growth
energy, has had an enlarged body build with well-pronounced muscles of both the shoulder and pelvic
girdle. Its live weight at 5 years of age was more than 900 kg with the exterior assessment of 95 points.
Most of its descendants inherited well the development of the musculature of the shoulder and pelvic
girdles and had the ability to maintain high growth energy for a long period even when mating with cows
that had low productivity indices.Such prepotency became the basis for the creation of new factory line in
order to increase the number of continuators with traits of the ancestor. In the process of selecting and
evaluating their descendants by their own productivity and complex of traits, it was revealed that, having
high growth energy from the first days of life, having reached live weight at 2 years of age of 535-580 kg,
they continue to increase it to 865-920 kg at the age of 6. The continuators of this factory line in the future
will contribute to an expansion in the number of heavy animals in the herd. The share of this line livestock
accounts for more than 8.3% of the animals in the genealogical structure of the Kalmyk cattle recorded
population.

Expansion in the number of animals of this line will have a positive effect on the consolidation of
traits in the population of being created Rostov type of the Kalmyk breed.
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The ancestor of the factory line, the bull Ozhog 6136 was bred on the basis of breeding in the Pro-
gress stud farm of one of the oldest and quite common in the breed, Simmer 7333 ORZH-73 genealogical
group. The animals of this factory line are faster and longer-bodied than the mates of other lines.
Moreover, the farm uses male and female individuals of the three branches of this line, but no significant
differences were found between the bulls of different branches, indicating a consolidation of hereditary
qualities. At the same time, according to the milking capacity of the cow, this line is 2-4% higher than the
mates of other factory lines, and their further reproduction will make it possible to secure the high milking
capacity and early maturity of animals in further generations (table 2).

Table 2 — Live weight and milking capacity of full-grown cows

Factory line 5 years old and Averagelive Cows of the elite Milking capacity
Y older cows, heads | weight, kg class and higher, % | (weight of calves at the age of 205 days), kg
Pirat 6626 775 514 104.2 188
Pokhvalniy 8643 569 519 106.1 191
Ozhog 6136 378 509 102.8 197

The continuators of the established factory lines and related groups are good breeding materials for
the creation of the Rostov factory type of the Kalmyk breed. In recent years this work has increased its
intensity by maintaining the tendency to leave the best continuators of the factory lines for the repro-
duction of the herd on the farms. The animals of the established factory lines in terms of productivity sig-
nificantly exceed the requirements of the top classes and average indicators of the analyzed lines (table 3).

Table 3 — Average live weight of the different lines servicing bulls, kg

Age, years
Coneltin g (GO oty P [ ;

X+Sx Cv,% X+Sx Cv,%
GGof Blok 3218 180 717.3£21.5 6.1 869.3+19.5 11.2
Incl.FL of Pirat 6626 38 729.5+£20.2 10.3 875.5%17.2 14.1
FL of Moryak 12054 39 712.3£22.4 12.9 859.3%13.1 16.0
FL of Pokhvalniy 8643 24 725.0+£14.0 8.5 871.4+10.2 11.3
(RG) Abazhurny0601 17 721.9£23.9 12.5 868.9+15.1 18.0
GG of Leleshko 15 45 733.3£20.5 20.5 859.9+£21.0 14.3
Incl.FL ofDuplet 825 12 728.5£12.2 17.7 872.1£12.3 15.1
RGofRogalik 0899 13 738.3+23.4 19.2 869.7+£14.2 16.4
GG of Simmer 7333 37 726.7+26.4 11.8 868.3£14.1 14.7
Incl.FL of Ozhog 6136 17 731.0+20.0 21.0 872.8+16.0 16.2
RG of Desert 93084 11 728.2+18.2 14.0 863.3+12.0 13.1
GL of Mushket 5277 9 714.0+£22.0 18.2 853.7£13.0 14.4
GL of Motyga 1260 4 696.0+=17.0 10.4 840.4+16.2 13.2
GL of Manezh 7113 7 712.24£21.6 22.0 857.6+13.8 17.0
GL of Barzer 7295 2 716.7£11.4 9.6 854.8+£12.0 54
Average 274 720.3+20.1 11.3 854.7£13.2 13.2
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The Kalmyk breed cows of the analyzed livestock have good milking capacity and their descendants
exceed the requirements of the elite class on average for 205 days in live weight (table 4).

Table 4 — Average live weight of Kalmyk cows of different lines, kg

Age, years
gonealogioal i (L) mrlaed aroup (RGY | 3 S and older Calves, days
X+Sx X£Sx 1 205
GGof Blok 3218 973 423.3+£21.5 532.0+16.1 22+1.3 189+7.3
Incl.FL of Pirat 6626 212 439.5+12.2 541.2+17.0 24+1.7 191+8.8
FL of Moryak 12054 198 426.3+13.4 522.4+14.3 22+1.4 184+7.7
FL of Pokhvalniy 8643 189 427.5+12.2 532.7£19.0 24+1.1 188+4.9
(RG) Abazhurny0601 174 424+11.2 521.2+12.3 23+2.0 187+3.5
GG of Leleshko 15 379 422.0+£11.0 524.1£18.7 22+1.6 184+5.9
Incl.FL ofDuplet 825 129 422.1+£20.0 522.7£19.0 23+2.0 186+7.1
RGofRogalik 0899 111 423.3+£18.5 527.3+14.6 21+1.6 185+5.2
GG of Simmer 7333 351 421.3+13.4 519.3+17.0 23+1.8 182+8.1
Incl .FL of Ozhog 6136 219 426.7£16.4 522.2+14.3 21+1.5 186+7.2
RG of Desert 93084 105 423.0+18.0 523.4+13.2 19+1.6 185+7.1
GL of Mushket 5277 147 406.0+12.0 505.2+10.2 20+1.8 182+4.4
GL of Motyga 1260 119 404.0+£7.0 502.7+11.3 19+1.3 170+£5.3
GL of Manezh 7113 194 422.2+11.6 503.3£18.6 21+£1.7 176£7.2
GL of Barzer 7295 118 416.7£10.4 510.1£18.7 20+1.4 171£8.0
Average 2281 424.0+8.1 517.2+19.7 22+1.6 181+£3.3

This confirms the practicability of further expansion in the number of these animals and other con-
tinuators. It should be noted that animals of factory lines and related groups are well adapted to the hot
arid climate. Even in arid 2007 and 2015, when there was not a single rain in the territory of the stud farms
from April to October and temperatures exceeded 40 degrees in the steppe, young animals belonging to
the Pirate 6626, Pokhvalniy 8643 and Ozhog 6136 retained leadership among their mates of other lines in
live weight and in most exceeded the requirements of the first class.

To ensure interlinear heterosis, descendants of other lines are used, the livestock of which is kept at a
small level. However, taking into account the fact that in recent years work is being done to increase the
number of animals of the enlarged type, and their greatest number is recorded in the genealogical groups
of Blok 3218 and Leleshko 15, therefore, in the long term, the selection of animals should be preferred to
the continuators of these groups.

The descendants of the Musket 5277, Barzera 7295 and Manezh 7113 genealogical lines also have
tallness and belong to the enlarged type. For example, the son of the Manezh 7113 bull Zapad 1205 with
the live weight of 1035 kg became the champion of the breed at the exhibition. The grandson of Manezh
and the son of Zapad, the bull Gordiy 1181 significantly exceeded its famous ancestors in this trait.
However, the bulls of these lines due to their small size should be used mainly on commercial animals to
obtain high-quality beef, since it is with this selection that they have proven themselves from the best side.
In addition, their descendants have high resistance and survival. In addition, in young stock derived from
interlinear crosses of the enlarged and compact types, heterosis is manifested in resistance, milking
capacity, high growth energy over a long period and in live weight of the cows.

As a part of our research, it was established that the higher the live weight of the cows, the better the
growth intensity of their descendants (table 5).
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Table 5 — Live weight of cows and their milking capacity, kg

. Live weight of Live weight of Live weight of
Live Average
weight n live weight calves at the age daughters at the age sons at the age
of 7 months of 15 months of 15 months
Up to 400 55 383 171.1+ 124 306.2 £12.5 342.04+9.6
401-450 80 430 183.0 £9.6 312.84+9.6 369.0 £12.3
451-500 190 481 194.8 £9.3 319.7+104 379.8 +£8.5
501-550 155 533 199.4 £8.6 3344 49.1 386.1 £10.8
551-600 90 570 205.8 +11.1 341.2 +£10.7 396.1 £12.9
More than 600 35 610 211.547.8 353.1£8.6 413.5+9.7

With the intensive level of feeding, from heavy cows, the offspring is 10-20 kg heavier than from
mates received from lightweight cows and with further growing, the former show a higher intensity of
gain in live weight and form an enlarged body build. Among such animals, individuals that meet the
requirements of the enlarged type standard are more common, and with the individual homogeneous
selection, they produce highly productive offspring.

In the process of analyzing the electronic database, the coefficients of the relationship between va-
rious traits were calculated, which made it possible to reveal some influence of linear belonging on the
manifestation of such indicators of interrelation as cow milking capacity and calves development in the
suckling and post-weaning periods. Higher rates of the interrelation of traits were established in the groups
of continuators of the genealogical groups of Leleshko 15 and Simmer 7333, as well as in the groups of
cows of the factory lines of Pirate 6626 and Pokhvalniy 8643.Conspicuous is the fact that in full-grown
cows of the analyzed lines, the height at hips is higher than the requirements of the elite-record class, with
some advantage in favor of the animals of the genealogical groups and the Manezh 7113 line. However,
there is no direct relationship between the height at hips indicators of cows and live weight of their off-
spring. Therefore, the selection on this basis will not contribute to the increase in live weight and milking
capacity of cows, as well as the growth energy of young animals. Although these traits have a positive
correlation and high rates of heritability coefficients (table 6, 7).

The continuators of the Ozhog 6136 and Pokhvalniy 8643 factory lines were revealed a significant
effect of the live weight of the cows on milking capacity and live weight of offspring against the
background of the pedigree factor of small-breeding and ease of calving.

Table 6 — Coefficients of heritability of meat productivity traits

Lineandpopulation
Trait FL of FL of FL of GL of For
Pirat 6626 Pokhvalniy 8643 Ozhog 6136 Manezh 7113 population

Liveweightatbirth. 0.64 0.67 0.76 0.58 0.66
Liveweightat 6 months 0.56 0.53 0.58 0.41 0.45
Liveweightat] 2months 0.41 0.49 0.53 0.44 0.47
Liveweightat18months 0.56 0.52 0.57 0.50 0.53
Live weight of first-calf cows 0.08 0.12 0.11 0.06 0.09
Exteriorassessment 0.63 0.58 0.71 0.67 0.66
Carcass weight of bull calves 0.66 0.54 0.63 0.60 0.61
Carcass weight ofheifers 0.42 0.46 0.40 0.41 0.42
Slaughter yield of bull calves 0.71 0.77 0.81 0.72 0.75
Slaughter yield ofheifers 0.55 0.62 0.68 0.63 0.61
Massofinternalfat 0.69 0.62 0.71 0.66 0.67
Muscletissueoutput 0.44 041 0.47 0.44 0.43
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Table 7 — Phenotypic correlations of meat productivity traits

Line
Trait Pirat Pokhvalniy | Ozhog GL of For

6626 8643 6136 | Manezh 7113 population
Live weight of cows and weight of calves at birth 0.12 0.17 0.36 0.28 0.25+0.034
Live weight and exterior assessment 0.24 0.33 0.46 0.39 0.35+0.022
Live weight at birth and at 12 months 0.18 0.19 0.21 0.24 0.27+0.024
Live weight at birth and at 18 months 0.10 0.12 0.11 0.16 0.13+0.039
Live weight of cows and their milking capacity 0.33 0.29 0.40 0.32 0.31+0.027
Height at hips of cows and their milking capacity 0.02 -0.03 0.01 -0.01 0.01+0.14
Live weight at 8 months of age and the average daily gain 0.60 0.74 073 0.63 0634002
of bull calves up to 18 months
Live Welght at 8 months of age and the average daily gain 0.48 0.63 0.66 0.61 0.5140.041
of heifers up to 18 months
L1v_e welght at 8 months of ageandfeed costs per 1 kg 076 0.79 082 082 0.8240.033
weight gain of bull calves
L1v‘e we1ght at 8 rponths of age andfeed costs per 1 kg 0.70 0.72 080 083 0.76+0.039
weight gain of heifers

No significant impact of calf weight at birth on the growth energy and the change in live weight
during other age periods was noted. At the same time, these indicators have a high positive relationship
with the level of feeding and the feed cost per 1 kg of gain.

The general conclusion on further work with the breed should be considered a priority for increasing
milking capacity. Its positive result will significantly increase the live weight of young stock when weaned
from mothers, that in the future will significantly affect the energy of their growth and increase in live
weight at 12 and 18 months of age. This is confirmed by the high positive correlation between these traits,
both in bulls and in heifers.

At the second stage of the research, in the course of the breeding experiment using a common data-
base and the BRBCB software program, we tested the proposed methodology for assessing bulls in the
quality of offspring based on the selection index.

When breeding meat cattle breeds, it is necessary to use animals in reproduction, which inherit high
growth energy and the ability to actively convert the nutrients of plant foods to the development of muscle
tissue. To identify them we should use the multi-year database of reliable data and the electronic operating
system that could quickly analyze a large amount of information. This is connected with the fact that the
manifestation of quantitative traits is due to the interaction of genetic and paratypical factors. If at this
interaction between relatives there is a similarity in quantitative traits, it indicates a significant genetic
influence, and such animals are the most desirable for breeding.

Using a block of a specially developed computer program, we estimated more than 80 servicing bulls
in the quality of the offspring, and about 1000 animals of their sons were rated for their own productivity.
In the process of comparative analysis, it was noted that the majority of estimated servicing bulls in sons'
productivity (according to the current instructions) met the elite-record class by scoring and by complex
index with a value of 101-106% - the "improver" breeding category.However, the assessment of bulls in
the quality of offspring in terms of productivity of a limited number (10-20) of sons in optimal conditions
is not always confirmed when they are used on a large scale for livestock of cows in other conditions of
maintenance and growing of their offspring. In our opinion, in the reproduction of the herd the "complex
bulls-improvers" of sons and daughters' productive traits should be used, information about which is
formed on the results of the coverage of the maximum array of descendants of both sexes.Comparative
assessment of the total productivity of sons and daughters with the calculation of the selection index (SI)
turned out that the bulls of the Pirat 6626 factory line in group No. 2 (table 8) have a very low heritability
index, negatively affect the productivity of sons and neutral for daughters. At the same time, for the
majority of their descendants, the counted traits turned out to be below the average indicators of their
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Table 8 — Comparative assessment of the bulls in the quality of offspring

According According
Group number, ancestor of the line, to the current instructions to the selection index (SI)
Ind. No. of bulls number | class complex sons daughters total
of sons index, % N ST N ST n SI
1. (FL) Pirat 6626, 9565, 0487, 1563 34 rlilclct)?;i 105.4 75 | 325 | 83 | 21.3 | 158 | 53.8
2. (FL) Pirat 6626, 9156, 1047, 3513 32 r]zilct:r:;l 102.7 68 | -33 | 78 | 1.2 146 | -2.6
3. (FL) Pokhvalniy 8643, 2390, 1856, 3412 36 Elite. 99.6 72 | 31.6 | 85 | 27.9 | 157 | 59.5
4. (FL) Pokhvalniy 8643, 1393, 1637, 2128 34 rlz?(t)i;i 101.2 77 | 214 | 80 | -2.6 | 157 | 12.2
5. Duplet 825, 2280, 2317, 2309, 1838 45 rlzlcl(t)?;i 102.3 86 | 149 | 93 | 22.1 | 179 | 37.0
6. Duplet 825, 2320, 2347, 2091, 1843 43 r]zilct:r:;l 103.6 81 | 21.1 | 83 | -2.6 | 164 | 185
7. (FL) Ozhog 6136, 3261, 3321, 0593, 2307 44 rlz?(t)i;i 101.4 86 | 202 | 8 | 21.1 | 171 | 413
8. (FL) Ozhog 6136, 3696, 3318, 0691, 2318 43 rlzlcl(t)?;i 102.9 72 | 18.1 | 82 | -3.3 | 154 | 14.8
9. Moryak 12054, 0350, 1203, 2308 33 r]zilct:r:;l 104.7 51 | 113 | 62 | 12.1 | 113 | 145
Elite- 10
10. Moryak 12054, 7213, 1202, 1233, 0367 48 99.8 85 | -55 0.6 194 | -1.9
record 9
11. Moryak 12054, 7233, 1216, 1254, 0359 51 rlzlcl(t)?;i 103.7 92 | 143 | 97 | 9.6 189 | 149
12. (RG) Desert 93084, 3944, 1741 24 r]zilct:r:;l 104.7 29 82 | 21 | 132 | 50 12.4
Elite-
13. Manezh 7113, 271 13 record 98.9 22 | 184 |20 | 195 | 42 | 279

mates. Therefore, these bulls and their descendants have no positive value for breeding in this population
and their use is undesirable in the reproduction of even commercial herds.

Another pattern was manifested in bulls of Pokhvalniy 8643 from group No. 3, which received the
neutral category according to the current instructions. In this group, the average values of all productivity
traits of female and male descendants significantly exceeded the average indicators of their mates, and the
selection indices calculated by our method averaged 59.5 points. Therefore, they are “complex improvers”
for sons and daughters and are recommended for insemination of the breeding nucleus of cows. A similar
pattern was manifested in No.5, No.7 and No.13 groups.In groups No. 4, 6 and 8, the descendants of
various factory lines worsen daughters, but improve sons, and bulls from groups 9, 11 and 12, marked as
neutral for males and females, and therefore are not effective for selection in the breeding part of the herd,
but can be recommended for use in a commercial herd. The bulls from groups No. 2 and 10 (descendants
of the factory lines of the Pirat 6626, and Moryak 12054), having a negative value of the total selection
index, are identified as “deteriorators” of sons and daughters. They are not recommended for use in farms
of any status and are subject to rejection.

At mass analytical assessment of bulls in the quality of offspring in different breeding farms, it was
revealed that only 47% of fathers used in reproduction, pass on their traits to the descendants of both
sexes. About 40% of producers are “improvers” of only sons, and only 20% are “improvers” of daughters.
Therefore, more than 50% of bulls "improvers" which received this breeding category when judging by
the quality of offspring according to the current methodology of their assessment by sons, are not eligible
for breeding, as they can be "deteriorators" of males or females.
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Aconspicuous is the fact that descendants of bulls with the selection index (SI) of more than 20 points
had a long body type and average daily gain is 14% higher in bull-calves and 8% higher in heifers
compared with mates with SI less than 15 points.

It indicates that they are better adapted to local natural climatic and fodder conditions in comparison
with mates from servicing bulls with a lower selection index. Therefore, at 15 months of age, bulls and
heifers, obtained from “improvers” with SI more than 20 points, exceeded not only their mates from other
bulls, but also the elite-record class requirements (table 9).

With the increase in the selection index above 30 points, in descendants, the average daily gain from
8 to 15 months of age exceeded 1000 g and at the end of this period, their live weight was much higher
than the requirements of the elite-record class. Their sons were more extended and tall, with a deeper and
wider breast, better developed hams, that is, significantly better pronounced meat forms.

Table 9 — Change in live weight of offspring of bulls with different selection index values

Sons Daughters
iIlS(iG;iC\tBEe . Age (mqnths) and Gain Age (mqnths) and live Gain

(SD) live weight (kg) daily, absolute, n weight (kg) daily, | absolute,

8 15 g kg 8 15 g kg

-2.6 68 195+2.1 38243.6 882 187 78 177£1.8 | 317439 660 140

-1.9 51 199+1.8 389+3.8 896 190 62 181+1.6 323435 670 142

12.2-14.9 402 21114 415+3.3 962 204 425 | 186+1.7 329+3.2 675 143

18.5-27.9 103 | 212£1.9 | 420+3.3 981 208 103 | 188+1.9 | 336+3.4 698 148

37.0 86 213£2.0 | 425435 1000 212 93 191£2.1 | 340+3.7 702 149

413 86 214£2.6 | 430+3.9 1019 216 85 196+2.0 346+3.8 707 150

53.8 75 218+2.1 | 44143.0 1052 223 83 | 200+2.2 | 352+3.8 717 152

59.5 72 224+2.6 | 453433 1080 229 85 | 202+1.9 | 356+3.1 726 154

The detected high-quality continuators of the factory lines comply with the requirements of the
created interbreed type of enlarged long-bodied animals of the Kalmyk breed and are recommended for
use in the reproduction of the breeding stock of agricultural enterprises and farms.

Evaluation of meat productivity was carried out by comparing the slaughter qualities of young
animals of groups 1 and 2. The first group included the sons of bulls with the index below 30 points and
the second group - above 30 points. In assessing the formation of meat productivity, the main indicators
are the mass of carcass, its morphological composition and slaughter yield. These traits are caused by a
complex of morphological features of the organism, which depend on heredity and environmental factors.
In our studies, all the bull calves before slaughter had factory fatness and, in live weight at 8 months of
age, in the first group, 97.6% met the requirements of the elite-record class, and in the second group -
104.9% (table 10). At the age of 15 months, these figures were respectively 110.0% and 117.2%. The
resulting carcasses for slaughter met the requirements of the first category, had well-defined meat forms
and, for 15-month-old bulls, were covered with a continuous layer of fat-watering, which prevents
the meat from drying out.By pre-slaughter live weight, sons of bulls with the selection index of more than
30 points (group II) exceeded their mates from bulls with SI of less than 30 points (group I) at 8 months of
age by 16.5 kg (7.5%), and at 15 months - by 27.7 kg (6.5%, P<0.09). Therefore, more heavy carcasses
were obtained from the bulls of the II group, and they exceeded the bulls of the I group by almost 1% in
the slaughter yield, and by 6-7% in the slaughter mass.

The same difference manifested itself in the morphological composition of the carcass. Bull calves of
group I lagged behind their mates of the second group by 11-17 kg in mass of muscle tissue, and only by
2.6-2.8 kg in mass of bones. Therefore, they had a slightly lower fleshing index. The yield of these tissues
in the bulls of the analyzed groups relative to the pre-slaughter body weight and chilled carcass revealed
significant differences. Indicators of the development of these tissues and internal organs confirm the
proportionality of their physique and the formation of meat productivity.
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Table 10 — The results of the control slaughter of bull-calves (X+Sx)

Group and age, months
Indicator I I
8 15 8 15

Elite-record class requirements in live weight 225 385 225 385
Removableliveweight, kg 219.7+2.7 423.6+3.6 236.2+3.4 451.3+4.0
Pre-slaughter live weight, kg 206.8+3.2 408.3+3.1 218.7+2.6 433.7£3.8
Hotcarcassweight, kg 114.8+1.0 233.3£1.9 122.3+1.4 250.67+1.8
Carcassyield, % 55.5+0.11 57.1 £0.09 55.9+0.07 57.8£0.21
Mass of internal fat, kg 5.23+0.07 11.39+0.6 5.77+0.2 12.27+0.9
Yield ofinternal fat, % 2.5340.03 2.79+0.04 2.64+0.08 2.83+0.05
Slaughterweight, kg 120.03+0.9 244.69+1.1 128.07+0.8 262.94+1.2
Slaughteryield, % 58.04+1.2 59.93+0.9 58.56+1.1 60.63£1.3
Carcass muscle tissue yield, % 74.8 75.1 74.9 75.6
Carcass fat tissue yield, % 5.9 6.1 6.0 5.9
Carcass bones yield, % 17.1 16.9 17.1 16.7
Cartilage and tendons of the carcass, % 23 1.9 2.0 1.8
Fleshing index 438 4.40 4.78 4.82

In beef cattle breeding, in the production of beef in the farms of the Southern Federal District (SFD),
industrial and stalled-pasture production technologies are used. During the third stage of our research, a
comparative analysis of the influence of intensive technology with elements of innovation on animals of
the Kalmyk, Hereford and Aberdeen-Angus breeds in conditions of intensive completion of growing was
carried out. In the SFD traditional stalled-pasture system, moderate feeding is used, providing the growth
energy of young animals at the level of 700-750 g of daily gain and the attainment of slaughter conditions
with the live weight of 410—430 kg at 20 months of age.

To enhance the growth energy and increase the pre-slaughter live weight, we carried out intensive
completion of growing of young stock from 8-10 months of age in the industrial complex with plenty of
coarse and concentrated feed. In order to identify the responsiveness of bull-calves obtained from animals
of the factory lines of the Kalmyk breed, for the intensification of growing from 9 months of age, we
conducted a comparative assessment of their meat productivity compared with mates of Aberdeen-Angus
and Hereford breeds in the industrial complex (table 11).

Table 11 — Dynamics of live weight of bull-calves for 273 days of completion pf growing, (n =23)

) Breed
Indicator
Aberdeen-Angus Hereford Kalmyk
When setting on the experiment, kg 251.5%£4.7 248.1£ 5.2 240.2+ 6.0
When withdrawing from the experiment, kg 668.2%*+6.4 661.8%*£5.1 625.4+6.6
Absolute gain, kg 416.7%* 413.7%* 385.2
Average daily gain, g 1526%** 1515%* 1411
*P <0.05, **P <0.01.

Experimental groups were formed taking into account the average group breed indicators of live
weight, established earlier for a number of years. Therefore, when setting on the experiment, 9-month-old
Kalmyk calves were inferior in live weight to their mates from other groups by 4.7... 3.3%. During the
9-month intensive completion of growth, the average daily gain was 105-115 g lower than that of their
mates of Aberdeen-Angus and Hereford breeds. So, as a result, for the period of the experiment, in the
group of Kalmyk bull-calves, the absolute gain was less on 31 kg. The pre-slaughter live weight was also
significantly lower (table 12).
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Table 12 — Indicators of slaughter of bull-calves at the age of 18 months (n =5)

Indicators Breed

Aberdeen-Angus Hereford Kalmyk
Pre-slaughter live weight, kg 648.0+5.2 641.3+5.0 606.6+3.7
Hotcarcassweight, kg 384.97+1.3 380.54+1.3 361.05+1.3
Hotcarcassweight, % 59.41 59.34 59.52
Mass of internal tallow, kg 21.9+0.7 20.7+1.0 19.1+0.8
Mass of internal tallow, % 3.38 3.23 3.15
Slaughterweight, xr 406.87+1.2 401.24+1.6 380.15+1.4
Slaughteryield, % 62.79 62.56 62.67
Muscle tissue yield, % 75.9 75.4 75.7
Fat tissue yield, % 5.9 5.3 5.7
Bones yield, % 16.0 17.0 16.2
Fleshing index 4.74 4.43 4.88
The ratio of edible to inedible part of the carcass 4.49 4.18 4.38

It should be noted that at the age of 18 months, bull-calves of the Kalmyk breed had a pre-slaughter
live weight of 606 kg and hot carcass weight of 3161 kg, which were only 19 and 23 kg less than that of
imported mates. At the same time, the slaughter yield, the yield of fat tissue, the fleshing index and the
ratio of edible to inedible parts of the carcass were slightly higher than that of the Hereford bulls.

When analyzing the physico-chemical parameters of muscle tissue, it was noted that in the
subscapularis and the longissimus muscle of the Kalmyk bull-calves, the content of the protein mass
fraction was slightly higher. In the muscle flesh of the bull-calves of the new factory lines moisture-
binding capacity was 3—13% higher and, almost as much, lower juice loss during cooking (table 13).

Table 13 — Physico-chemical indicators of the subscapularis (1) and the longissimus muscle (2) in the bull-calves of the
experimental groups

Breed (n=5)
Indicators Aberdeen-Angus Hereford Kalmyk
1 2 1 2 1 2
pH 5.67 5.56 5.61 5.61 5.67 5.97
Moisturecontent, % 73.50 75.46 71.53 75.14 75.62 75.19
Proteinmassfraction, % 17.05 16.7 21.0 16.20 19.0 17.4
Fatmassfraction, % 8.57 6.95 6.67 7.66 4.40 6.51
Moisture binding capacity, % to the meat 46.54 47.87 57.29 56.83 52.44 60.04
Juice loss during cooking, % 31.38 30.92 24.71 20.06 20.30 21.95

This testifies to the superiority of the nutritional value of the muscle tissue of the bull-calves of the
Kalmyk breed in comparison with the mates of the Aberdeen-Angus and Hereford breeds. The similar
pattern was manifested in the content of total amino acids in the longest back muscle (table 14). In Aber-
deen-Angus and Hereford bull-calves, the longissimus muscle contains less aspartic and glutamic acids,
which play an important role in nitrogen metabolism.They improve the metabolism of cells of the nervous
system, regulate the synthesis of testosterone, transforming the functional status of the endocrine and
nervous systems, contribute to the neutralization and evacuation of ammonia from the body. Perhaps that
is why Kalmyk bull-calves are more mobile and eat better coarse feed.

In the longest back muscle of the Kalmyk bull-calves, there are some more essential amino acids such
as valine, isoleucine, leucine, and lysine, as well as the nonessential ones - arginine, alanine, tyrosine, and
proline. Their molecules in the human body become a substrate for the synthesis of adrenaline, norepine-
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Table 14 — Common amino acids of the longissimus muscle of bull-calves (g/100 g of product)

Amino acids Breed (n=3)
Aberdeen-Angus Hereford Kalmyk
Asparticacid 1.354+0.04 1.47+0.04 1.50+0.04
Glutamicacid 1.93+0.06 1.86+0.06 2.02+0.06
Serine 0.90+0.03 0.83+0.02 0.89+0.03
Histidine 0.71+0.02 0.68+0.02 0.67+0.02
Glycine 1.00+0.03 0.94+0.03 1.00+0.03
Threonine 0.85+0.03 0.81+0.02 0.83+0.02
Arginine 1.24+0.04 1.16+0.03 1.32+0.04
Alanine 1.02+0.03 0.99+0.03 1.07+0.03
Tyrosine 0.45+0.01 0.44+0.01 0.56+0.02
Cystine 0.29+0.01 0.29+0.01 0.29+0.01
Valine 0.89+0.03 0.88+0.03 1.02+0.03
Methionine 0.34+0.01 0.37+0.01 0.23+0.01
Phenylalanine 0.68+0.02 0.60+0.02 0.64+0.02
Isoleucine 1.15+0.03 1.10+0.03 1.214+0.04
Leucine 1.2340.04 1.1840.04 1.28+0.04
Lysine 1.62+0.05 1.55+0.05 1.73+0.05
Proline 0.95+0.03 0.94+0.03 1.04+0.03
Total 16.59+0.50 16.09+0.48 17.27+0.52

phrine, histamine, they are part of the body’s structural and enzyme proteins, regulate gastric secretion,
participate in immune reactions, synthesize hemoglobin, and form its proteinaceous portions designed to
keep the iron atoms in the whole substance. A higher content of these amino acids improves the quality of
muscle tissue, as a food product for people.

Some essential amino acids (valine, isoleucine, leucine) stimulate the activity and performance of
human mental activity, improve the functional properties of the central nervous system, neuromuscular
communication and the human mental state, and in conditions of lack of energy, these amino acids can be
used as its source. They respond for the restoration of muscle and bone tissue, and lysine affects the rate of
synthesis of muscle and conjunctive organic tissues; accelerates the accumulation of calcium in the body
and, stimulating the ATP extraction of from glycogen molecules, regulates energy exchange.

Consequently, the muscular tissue of the bull-calves of the Kalmyk breed, used as a food product,
will provide to a large extent the vital functions in the human body with the necessary amino acids.

Conclusions:

1. The genetic resources of cattle of the newly created Rostov type of Kalmyk breed are quite diverse
and are characterized by higher productivity indicators. The average live weight of adult servicing bulls in
the initial population is about 868 kg, of cows - 515 kg, and in the new factory lines - 873 and 528, that
exceeds the elite-record class minimum requirements by 13 and 8 kg (1.5%), respectively.

2. Of three genealogical groups and eight genealogical lines that are common in the Kalmyk breed,
the most desirable for breeding to increase meat productivity are animals of the factory lines of Pirat 6626,
Pokhvalniy 8643, Ozhog 6136 and the genealogical line of Manezh 7113. According to the exterior as-
sessment and live weight, cows of these lines exceed the peers of other lines in milking capacity and the
average indicators of these traits in the population by 9.2 - 11.8%.

3. On the basis of the electronic database created with our participation and the BRBCB software
module, the selective-genetic indicators of meat productivity were evaluated for the entire analyzed
population. The inheritance and correlation coefficients were determined. The technique of their use in
breeding when creating a Rostov-type Kalmyk breed was proposed. The impact of live weight of cows on
their milking capacity and live weight of offspring has been established and there was no direct relation-
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ship between the indicators of height at hips of cows and the live weight of their offspring. Therefore, the
selection on this basis will not work towards the necessary rate of increase in milking capacity of cows
and the growth energy of young animals, even against the background of high values of heritability coef-
ficients and a positive correlation between these traits.

4. In assessing the genotype of more than 80 servicing bulls according to the phenotype of their sons
and daughters, it was found that only 47% of fathers pass on their high qualities to descendants of both
sexes. About 40% of servicing bulls are improvers only for their sons, and only 20% are daughters' im-
provers. More than 50% of bulls, which, when assessed in the quality of the offspring according to the
current instructions, have the category of "improver", are not desirable for use in breeding work. The
computer technology for assessment of bulls in the quality of offspring according to the selection index
proposed by us increases by 2-3 times the efficiency of identifying bulls-improvers, which descendants
have a long body type and at 15 months of age exceed in live weight not only mates from neutral bulls by
20-60 kg, but also the elite-record class requirements.

5. With the intensive growing of 9-month-old bulls of factory lines of the Kalmyk breed and mates of
the Aberdeen-Angus and Hereford breeds in the conditions of the industrial complex at full feeding with
coarse and concentrated feed, live weight at 18 months of age was 625.4; 668.2 and 661.8 kg, respec-
tively. For the 9-month period of growing, in absolute gain, Kalmyk bull-calves (385.2 kg) were inferior
to imported mates (416.7 and 413.7 kg) by 28-31 kg. In slaughter yield, fat tissue yield, fleshing index
and the ratio of edible to inedible parts of carcass, Kalmyk bull=calves were somewhat superior to
Hereford breed animals.

6. According to the analysis of physico-chemical parameters of muscle tissue, it was noted that in the
subscapularis and the longissimus muscles of the Kalmyk calves, the level of the content of the protein
mass fraction was slightly higher than that of the Aberdeen-Angus and Herford mates. Their moisture
binding capacity was 3—13% higher and almost as much lower in the juice loss during cooking. The pro-
tein of the Kalmyk breed animals had a slightly higher level of such essential amino acids asvaline,
isoleucine, leucine, and lysine, as well as the nonessential ones - arginine, alanine, tyrosine, and proline.
This indicates a higher nutritional value of their muscle tissue than in the mate of the Aberdeen-Angus and
Hereford breeds.

JI. A. Baiimykanos', B. H. Ipucryna?, 10. A. Kostocor?, H. M. Tonuux?, /1. C. Topocsin?,
A. 10. Konoconz, 0. H. Op.TlOBaz, 10. A. FOanambaes® ,C.0. Ypui6ak-oour”

'Kasak y/ITThIK arpapiiblk yHHBepcHTeTi, Anmathl, Kasakcras,
*®MBBM XKb «Jlon MemiIekeTTik arpapisIK yausepcuteTi» JBBBU, PocTos-Ha- /oy, Pecel,
*YKoraps! 6iiM Gepy canachiHars! heaepanbik MEMIEKETTIK GIOKETTIK OiTiM Gepy camachiHbIH
MemiiekeTTiK opranbirbl — K. A. TumupsizeB atbiHaarsl Mockey arpapiislk akanemusicsl, Mackey, Peceit

KAJIMAK TYKBIMBIHBIH, IPI KAPA MAJIBIHBIH
OHIM/ILIITT MEH ACBLT TYKBIM/BLIBIFbIH APTTHIPY

AHHoTanMs. Makajgama HEerisri OMOJOTHSUIBIK YKOHE OHIMAUIIK epekieaikTepi OoibiHma Kaamak TykpiMmac
PoctoB ipi Kapa MaJIbIHBIH ©CIpUTY JKYMBICBI JKaFIalbl 3epTTENEl; op TYpJi ©HAIpiC XKyHenepiHae MajJblH SKO-
HOMUKAJIBIK KOHE CCNICKIMSUIBIK KACHETTEPiH 3epTTeldi. 3epTTey OapbIChIHIA OPTYPJi KYTY TEXHOJIOTHsIaphl Oap
’KaHa/laH KYpBUIFaH 3aybIT JHHUUIAPBIHBIH €T OHIMALIITIH KaIbINITACTBIPY KOPCETKILITEpi aHbIKTANAbl. EpkekrneH
yprambuiapAbH (EeHOTHUITIHE TeHEeTHKa OHIIPICIHIH IeHOTHIIIH WHJAEKCcalusulay, COHal-aK CyT >koHe Tenui Oeiy
Ke3eHJIep/ie OCyAiH Iaiaa OosyblHA XoHE KapKbIHIBUIBIFbIHA OalaHBICTHI KaHa, KaJIMBIKTBIH ipi Kapa MaJbIHBIH
OHIM/IUTIK KACHETTEPIiHIH KOPIHICIHE XKaHa ACPEKTEp allbIHIbL.

3epTTey HOTIKENEpl Maj MIapyallbUIBIFBIHBIH OTAHIBIK Mal IIapyallbUIBIFBIH JKETUINIPY MAaKCaTBIHIA 300-
TEXHUKAJBIK FBUTBIMFAa OeNTiii Oip yiec KOCAaThIH MaHBI3ABI TEOPHSUIBIK HETi3IeMe OOJIBIN TaOBUIAABI YKOHE ayhIp
TYTac €T IeH JKOFaphl calajbl CHBIP €Ti OHMIpICiHAe MPaKTUKAIBIK XYMBICTapAa MaimataHbuTybl MyMKiH. by Ha-
PBIKTBIK 3KOHOMHKAJAaFbl CalaHBIH THIMIUTTIH apTTBIpaibl KOHE TYKBIMHBIH OHAIPICTIK ONEyeTiH TOJIBIK Maii-
JaJaHyAbl KAaMTaMachl3 eTe/l.

Tyiiin ce3mep: KanMak TYKbIMBI, TYKBIM iILIKi THII, CETEKLHSIBIK HHIEKCI, TeHeaJOTHSIIBIK KYPBUIBIMEL, 6CY, €T
OHIMJIUIIT, aMHMH KBIIIKBUIBIHBIH KYPaMBbl.
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JI. A. Baiimykanos', B. H. IIpucryna?, 0. A. Kostocos?, M. M. lonnux?, JI. C. Topocsin?,
A. 10. Koaocos?, O. H. Opﬂonaz, 0. A. FOanam6aes’, C. O. UsL16aK-00.1°

'Kasaxckuii HALHOHABHBIN arpapHbIit yHHBepcHuTeT, AnMaTtsl, PecryOnmka,
2PI'BOY BO «JloHCKOi roCyapCTBEHHBIN arpapHblil yHUBEpCUTET», PocToB-Ha-JloHy, Poccus,
3®I'BOY BO PIAY — MCXA um. K. A. TumupsizeBa, Mocksa, Poccust

COBEPHIEHCTBOBAHUE IVIEMEHHBIX U TIPOAYKTUBHbIX KAYECTB CKOTA
KAJIMBIITKOU TOPOAbI

AHHOTanusi. B craThe NMpoaHaIM3UPOBAHO COCTOSIHHE PAOOTHI CO3/1aBA€MOI'0 POCTOBCKOTO THIA KPYITHOTO
pOraToro CKOTaKaJIMBILIKOW TTOPOJIbI 10 OCHOBHBIM OHOJIOTO-IPOJYKTHBHBIM OCOOCHHOCTSIM; M3YY€HBI X03IHCTBEH-
HO-TIOJIE3HbIE U IIJIEMEHHBIE KauecTBa CKOTA NPH PA3IMYHBIX CHCTEMax IPOM3BOACTBA. B Xone mccienoBaHMi
YCTAHOBJICHBI TIOKa3aTenu ()OPMUPOBAHUS MSACHON NPOAYKTHBHOCTH BHOBb CO3JAHHBIX 3aBOJACKWX JIMHHHA TpU
Pa3HBIX TEXHOJIOTHIX coiep)kaHus. [lomydeHbl HOBBIE JaHHBIEC IO MHICKCHOW OIIEHKE I'€HOTHINA OBIKOB-TIPOHM3BO-
JauTenell o (GeHOTHIy CBIHOBEH M o4epei, a Tak ke IO MPOSBIEHHIO IIPOLYKTHBHBIX KauecTB MOJIOAHSIKA, HOBOTO
THUIIA CKOTA KAJIMBILIKON HOPOJBI, B 3aBUCUMOCTH OT IIPOUCXOKACHHUSI U HHTEHCUBHOCTH BBIPALIBAHUS B MOJIOYHBIN
U IOCTOTHEMHBIH EPHOIBL.

Pe3ysnbTaThl HCClIeNOBaHUI CITy’KaT BXKHBIM TEOPETUUECKHMM 000CHOBAaHUEM, BHOCSILUM OIPE/ICICHHBII BKIIa
B 300T€XHUYECKYIO HayKYy, C LI€IbI0 COBEPIICHCTBOBAHUS OTEUECTBEHHOI'O CKOTA MSICHOTO HAlpaBlIEHHs IPOIYKTHUB-
HOCTH M MOTYT OBITH HCIIOJb30BaHbI B MPAKTHUYECKOH paboTe MpH MPOU3BOJCTBE TSHKEIOBECHBIX TYII M BBICOKOKA-
YECTBEHHOHN TOBSIMHBL. JTO HOBBICUT 3((QEKTUBHOCTH BEICHHS OTPACIIN B YCJIOBHUSX PHIHOYHOW AKOHOMHKH U 00ec-
neyut OoJiee MOJHOE MCIIOIb30BaHNE MTPOTYKTUBHOI'O ITOTEHIIMAIIA OPO/IBL.

Ki1roueBble c10Ba: KaJMbIIIKas MOpPOJa, BHYTPUIIOPOIHBIN THIM, CENEKIMOHHBIH WHAEKC, TeHealorndecKas
CTPYKTYpa, pOCT, MSICHas! TPOyKTUBHOCTh, aMUHOKHCIIOTHBIN COCTaB.
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