ISSN 2305-9397

Scientific and practical journal of Zhangir Khan West Kazakhstan
Agrarian-Technical University

Published kuarterly since 2005

Science and education

Ne 4 (73) 2023




Chief Editor

Nametov A. M., Doctor of Veterinary Sciences, Professor Chairman of the
board - rector

Editorial team

Shamshidin A.S., Candidate of Agricultural Sciences
Brem Gottfried, Doctor Medicinae Veterinariae, Professor
Saljnikov Elmira, Ph.D
Baimukanov D.A., Doctor of Agricultural Sciences, Professor, corresponding
member of NAS of the RK
Nasiyev B.N., Doctor of Agricultural Sciences, Professor, corresponding
member of NAS of the RK
Rakhimgaliyeva S.Zh., Candidate of Agricultural Sciences, Associate
Professor
Kaosilov B.I., Doctor of Agricultural Sciences, Professor
Bozymov K.K., Doctor of Agricultural Sciences, Professor
Isbekov K.B., Candidate of Biological Sciences
Stekolnikov A., Doctor of Veterinary Sciences, Professor, Corresponding
Member of the RAAS
Radoiicic Bilyana, Ph.D, Professor
Sapanov M.K., Doctor of Biological Sciences, Professor
Krasnyanskiy M.N., Doctor of Engineering Sciences, Professor
Montayev S.A., Doctor of Engineering Sciences, Professor
Chibilev A.A., Doctor of Geographical Sciences, Professor, Academician of
RAS
Almagambetova M.Zh., Candidate of Engineering Sciences
Abdybekova A.M., Doctor of Veterinary Sciences, Professor
Iskhan K.Zh., Candidate of Agricultural Sciences, Associate Professor
Semenov V.G., Doctor of Biological Sciences, Professor
Yuldashbaev Yu.A., Doctor of Agricultural Sciences, Professor
Alpeisov Sh.A., Doctor of Agricultural Sciences, Professor
Bugai D.E., Doctor of Engineering Sciences, Professor
Ismakov R.A., Doctor of Engineering Sciences, Professor
Sermyagin A.A. Candidate of Agricultural Sciences
Kazambaeva A.M., Candidate of Economic Sciences

© Zhangir Khan West Kazakhstan Agrarian-Technical University
2023 x.


http://www.wkau.kz/index.php/en/obrashchenie-rektora

ISSN 2 - 7. Scien n tion. 2023. Ne 4 (73)

ANIMAL HUSBANDRY

UDC 635.15:636.082.251:636.061:636.068.1 DOI 10.52578/2305-9397-2023-4-3-12

Chirgin E. D., Doctor of Agricultural Sciences, Professor of the Department of Livestock Production
Technology, the main author, https:/orcid.org/0000-0002-6288-1662

«Mari State University», Yoshkar-Ola, st. Lenin 1, 424000, Russia, chirgindmitrievich@gmail.com
Onegov A.V., Candidate of Biological Sciences, Associate Professor, Director of the Agrarian and
Technological Institute, https://orcid.org/0000-0001-5369-1552

«Mari State University», Yoshkar-Ola, st. Lenin 1, 424000, Russia, a.onegov@mail.ru

Semenov V.G., Doctor of Biological Sciences, Professor, Honored Scientist of the Russian
Federation, Head of the Department of Morphology, Obstetrics and Therapy http://orcid.org/0000-
0002-0349-5825

«Chuvash State Agrarian University», Cheboksary, st. K. Marx 29, 428003, Russia,
semenov_v.g@list.ru

Shamshidin A.S., candidate of agricultural sciences, https://orcid.org/0000-0001-5457-1720

NJSC «West Kazakhstan Agrarian Technical University named after Zhangir Khan», 51 Zhangir Khan
street, Ural city, 090009, Kazakhstan, 270180@mail.ru

Baimukanov D.A., DSc (Ag), Corresponding Member of the National Academy of Sciences of the
Republic of Kazakhstan, https://orcid.org/0000-0002-4684-7114

LLP «Scientific and Production Centre of Animal Husbandry and Veterinary» Astana, Kenesary str.
40, 010000, Kazakhstan, dbaimukanov(@mail.ru

INFLUENCE OF DIRECTED SELECTION BY MILK PRODUCTIVITY OF HORSES OF
THE RUSSIAN HEAVY BREED ON THE FORMATION OF THE EXTERIOR

ANNOTATION

The studied population of Russian draft mares of the milking herd of the breeding kumys
complex of the ZAO PZ Semenovsky breeding plant of the Republic of Mari El has high milk
productivity, formed as a result of a long-term (over a period of more than 40 years) directed selection.
During the period from 1982 to 2022, at the breeding kumys complex, 8 generations of mares of the
Russian heavy breed were obtained, in which, due to the direction of selection work, changes in the
exterior characteristic of dairy cattle occurred. Growth measurements (height at the withers and height
of the leg at the elbow) increased slightly - by an average of 0,4 %. Chest girth decreased significantly
- by 9,8 cm* and chest width - by 2,0 cm* (*The difference turned out to be significant and reliable
P>0,99). The physique of dairy mares became less massive, but at the same time increased in length
by 1,7 % and became more angular - the depth of the chest increased by 1,09 %. In addition, in mares
of the studied population, there was an increase in the length and width of the croup - by 1,06 and
0,7 %, respectively, as well as in the girth of the pastern - by 1,89 %. As a result, as a result of
breeding work, in mares there was a decrease in the indices of flatness (chest girth) and compactness
by 5,1 and 6,4 %, respectively, while the indices of format, chest depth and pastern girth increased by
1,3 - 0,6 — 2,1 percent. This fact makes it possible to form a dairy type in the population of horses of
the Russian heavy draft breed of the kumys breeding complex of ZAO PZ Semenovsky.

Key words: Russian draft horse breed, selection for milk production, assessment of exterior by
measurements, body build indices, milk type.

Introduction. In 1982, a koumiss farm was built in the Republic of Mari El at the Ovoshchevod
state farm in the Medvedevsky district. To complete the livestock, horses of three heavy breeds were
brought to the enterprise - Lithuanian, Russian and Soviet. They served as the starting point for this
study. The ideological inspirer of the development of a new direction for the Republic of Mari El -
dairy horse breeding, was Professor of the Mari State University V. S. Yavorsky. His research served
as the basis for the development of intensive dairy horse breeding technology (1988). In the research
materials of V.S. Yavorsky [13, 14] gives characteristics of the horses of the Russian heavy draft
breed of the first generation, as well as the basic principles in accordance with which the farm was
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staffed. The main feature of the horses brought to Mari El was that the selection of animals was
carried out by appearance, since there were no clear criteria for selecting high-milk mares of heavy
breeds into milking herds. The mares selected for the kumys farm were distinguished by their strong
constitution, relatively large stature and massive physique. The mares had a harmonious, dry, small
head; short, well-muscled neck; long, sometimes slightly soft back; flat, wide loin, wide, long and
well-formed croup; correctly positioned strong limbs. All horses brought to the farm were aged from 1
to 7 years, had never been in the conditions of dairy horse breeding technology and were not used to
produce marketable milk. In 1987-1988, replacement young stock from among the mares born here
began to be introduced into the milking herd of the kumys farm, and 2nd generation mares appeared.
That is why, in our research, we consider the starting point not to be the year the horses were brought
to the farm, but 1986. Using horse assessment materials for 1986, we got an idea of the exterior of the
mares - the founders of the koumiss farm, as well as their productive qualities.

Characteristics of the kumys farm population for 2000 were obtained from the research of
A.V. Onegov [9], who in 1998-2001 studied the influence of types of higher nervous activity on milk
production in heavy breed horses. During this period of time, targeted selection for milk productivity
had been carried out at the koumiss complex for almost 18 years, and 3rd and 4th generations of
Russian draft horses appeared.

The next stage of breeding work is reflected in the works of E. D. Chirgin “Zootechnical
principles of intensifying the production of mare’s milk on stationary koumiss farms” (2008-2019) [7,
8]. During this period of time, mares of 5 and 6 generations appeared in the milking herd, and
therefore, the grading data for 2011 was used as the reporting period.

In 2022, the milking herd of the breeding koumiss complex consisted mainly of mares of 7 and
8 generations from the ancestors who were once imported. We carried out an assessment based on
measurements of 68 milking mares of the Russian draft breed available as part of a milking herd. The
results of the research - the dynamics of changes in the measurements of mares of the Russian draft
breed over the years of targeted selection for milk productivity and trend lines are presented in Figures
1-9.

It should also be noted that over the more than forty-year period of the farm’s existence, the
animals were in almost identical conditions of keeping, feeding and breeding, and the main feature of
selection during selection and breeding work was milk productivity.

The purpose of the work is to conduct a comparative assessment based on measurements and
physique indices of different generations of mares of the Russian draft breed, which are in conditions
of intensive dairy horse breeding technology. As a result of targeted selection for milk production over
a period of more than forty years, the mares of the studied population developed not only the highest
genetic potential for milk production, but also distinctive features in the exterior characteristic of high-
milk animals. Thus, as a result of long-term selection of horses, university scientists and specialist
breeders of the farm have come close to the need to register a selection achievement - the formation of
a dairy type of horse of the Russian draft breed.

Material and methods. The research material included data from the primary zootechnical
records of horses at the kumys farm (breeding kumys complex), cards of brood mares, state stud books
of horses of the Russian heavy breed, as well as the results of the grading of horses for the period from
1982 to 2022.

Measurements were taken in accordance with the instructions for grading horses with an
accuracy of 1 cm, and the girth of the pastern - with an accuracy of 0.5 cm. To take measurements
from mares of the Russian heavy breed of the milking herd of the breeding koumiss complex, the main
measuring instruments were used: a measuring stick, a compass and tape. The height at the withers
was determined with a measuring stick as the vertical distance from the highest point of the withers to
the ground. The length of the body was also measured with a stick, as the distance from the shoulder-
scapula joint to the ischial tuberosity. Chest girth was determined using a tape - as the distance from
the highest point of the withers tangentially to the posterior corner of the shoulder blade to the base of
the sternum and back to the highest point of the withers. Metacarpal girth was determined using a tape
at the narrowest point of the metacarpus (the lower part of the upper third of the metacarpus). The
height of the leg at the elbow is determined by the tape as the vertical distance from the elbow to the
ground. The depth of the chest was determined using a measuring stick as the vertical distance from
the highest point of the withers to the base of the sternum, tangent to the posterior angle of the
shoulder blade. The width of the chest was determined using a compass, as the distance between the
outermost protrusions of the shoulder-scapular joints. To determine the width of the croup, a compass
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was also used, calculating the distance between the croup. The length of the croup was determined as
the distance from the croup to the ischial tuberosity.
Body physique indices were calculated using the following formulas:

Obligue length of the trunk

Format index = : : x100%
Height at the withers (1)
. . Chest girth
Chest Girthindex = — g x100%
Beight at the withers
. Chest girth
Compactness index = — g x100%
Oblique length of the trunk (3)
. Chest depth
Chest Depth index = P x100%

Height at the withers

Height of the leg at the elbow

_ i — 0
Lon‘g Ee‘g‘gﬂi index Height at the withers x100%
. Past [rth
Index of pastern girth = — e Ll x100%
Height at the withers (6)

To carry out a comparative description of the measurements and physique indices of the horses,
the study population was divided into four groups in accordance with their belonging to the
corresponding generations: the first group - ancestral mares brought to the farm in 1982; second group
— mares of the third and fourth generations; third group — mares of the fifth and sixth generations;
fourth group — mares of the seventh and eighth generations. The obtained materials were subjected to
statistical processing in the EXCEL program.

Research results and discussion. To study the influence of targeted selection for milk production
in the studied population of Russian draft horses, we took 9 measurements (height at the withers, body
length, chest girth, metacarpus girth, leg height at the elbow, chest depth, chest width, croup width and
croup length) and carried out statistical processing of data in accordance with the affiliation of mares
to different generations of animals at the complex.

The dynamics of changes in height at the withers in mares of the Russian draft breed over the
years of targeted selection for milk production and the trend line are presented in Figure 1.
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Figure 1 — Dynamics of changes in height at the withers in mares of the Russian draft breed over the
years of targeted selection for milk production and the trend line

The materials in the figure indicate that at the initial stage, during selection for the milking herd,
larger individuals were selected, which, as a rule, had a higher milk production. This direction of
selection led to an increase in the height at the withers of mares by the 3rd-4th generation (2000) by
1.5 cm or almost 1%. Subsequently, the height of horses began to decrease slightly: in 20011
(5-6 generation) it averaged 150.5 cm, and in 2022 (7-8 generation) it averaged 150.1 cm. This, in our
opinion, is due to the fact that in conditions intensive technology, milk productivity began to be
influenced to a greater extent by the genetics and adaptive abilities of animals rather than the size of
the lactating uterus. The trend line also indicates stabilization of the trait due to targeted selection for
milk productivity. A similar picture is observed with another height measurement — the height of the
leg at the elbow (Figure 2).
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Figure 2 — Dynamics of changes in leg height at the elbow in mares of the Russian draft breed over the
years of targeted selection for milk production and the trend line

A slightly different picture was observed when studying the dynamics of changes in chest girth
and chest width (Figures 3 and 4).

As a result of targeted selection for milk productivity in mares by 2022 (7th-8th generation),
compared with their ancestors (1986 1st generation), chest girth decreased by 4.75%* and chest width
by 4.29%*. (*The difference turned out to be significant and significant P>0.99). These changes in the
exterior of animals are due to the fact that in dairy horse breeding there is no heavy load on the
muscular system of horses and the powerful development of the chest and lungs is not required at all.
It should also be noted that the physique of richly milking mares gradually became less massive, but at
the same time increased in length, acquiring a certain elongation.
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Figure 3 — Dynamics of changes in chest girth in mares of the Russian draft breed over the years of
targeted selection for milk production and the trend line
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Figure 4 — Dynamics of changes in chest width in mares of the Russian draft breed over the years of
targeted selection for milk productivity and the trend line

The dynamics of changes in body length in mares of the Russian draft breed over the years of
targeted selection for milk production and the trend line are presented in Figure 5.
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Figure 5 — Dynamics of changes in body length in mares of the Russian draft breed over the years of
targeted selection for milk productivity and the trend line

The presented materials indicate a trend of increasing body length during selection for milk
productivity. Thus, the body length of mares, due to targeted selection, increased in the 7th-8th
generation of mares by an average of 2.7 cm, which amounted to 1.7%. A similar picture was
observed with the development of chest depth (Figure 6).
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Figure 6 — Dynamics of changes in chest depth in mares of the Russian draft breed over the years of
targeted selection for milk production and trend line

As a result of targeted selection for milk productivity, the chest depth in mares of the Russian
draft breed increased from 73.4 cm in 1986 to 74.2 cm in 2022, which amounted to 1.09%. An
increase in chest depth with a decrease in chest girth is precisely what gives mares the “angularity”
characteristic of highly productive cattle.

The dynamics of changes in the width and length of the croup in mares of the Russian draft
breed over the years of targeted selection for milk productivity are presented in Figures 7 and 8.

The development of the croup (its width and length) in mares is usually associated with
reproductive qualities, since a wide and long croup indicates good development of the reproductive
organs, as a result of possibly lighter foals. In addition, an increase in the linear measurements of the
croup may indirectly indicate an increase in the mare's udder, which is associated with the growth of
secretory tissues of the mammary gland due to intensive milking. Studies have shown that in the
period from 1986 to 2022, mares increased slightly: the width of the croup - by 0.7% (0.4 cm) and the
length of the croup - by 1.06% (0.6 cm).
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Figure 7 — Dynamics of changes in croup width in mares of the Russian draft breed over the years of
targeted selection for milk productivity and trend line
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Figure 8 — Dynamics of changes in croup length in mares of the Russian draft breed over the years of
targeted selection for milk productivity and trend line

o

The dynamics of changes in pastern girth in mares of the Russian draft breed over the years of
targeted selection for milk production are presented in Figure 9.
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Figure 9 — Dynamics of changes in pastern girth in mares of the Russian draft breed over the years of
targeted selection for milk production and trend line

It follows from the figure that in mares, as a result of long-term selection for milk productivity,
an increase in pastern girth is observed - by 1.89%. This fact, in our opinion, is due to the development
of the skeletal system - as the main calcium depot. High milk productivity implies a large removal of
calcium from the body with milk yield, which is why the skeletal system of horses develops.

To confirm our opinion about changes in the body proportions of mares, we calculated body
indices at the same time intervals as the measurements, and presented the information obtained in the
table.

Table - Dynamics of changes in body indices in mares of the Russian draft breed over the years of
targeted selection for milk production

Index Years (generation of mares)
1986 (1) 2000 (3-4) 2011 (5-6) 2022 (7-8)

Format, % 105,1 104,6 105,8 106,5
Chest c1rc(;)rnference, 137.9 133,9 132.4 130.,8
Compactness, % 131,2 128,0 125,0 122,8
Chest depth, % 49,1 48,9 49,2 49,4
Long-legged, % 57,9 57,4 57,5 57,4
Pastern girth, % 13,8 13,6 14,0 14,1

From the table it follows that long-term selection for milk productivity led to a decrease in the
indices of roundness (chest girth) and compactness by 5.1 and 6.4%, respectively (due to a decrease in
chest girth and width). At the same time, there was an increase in the format index - by 1.3% (due to
an increase in body length and a decrease in height at the withers), chest depth index - by 0.6% (due to
an increase in chest depth and a decrease in height at withers) and a metacarpus girth index — 2.1%
(due to an increase in the girth of the pastern and a decrease in the height at the withers).

Conclusion. As a result of the conducted research, it was established that targeted selection for
milk productivity had an impact on the formation of the exterior characteristics of the mares of the
milking herd of the breeding koumiss complex of the Semenovsky breeding plant CJSC. Growth
measurements (height at the withers and height of the leg at the elbow), having slightly increased in
animals of the 3rd-4th generation - by 1%, subsequently stabilized and even began to decrease
slightly: by 0.3 and 0.6%, respectively, in the 5th-6th and 7th generations -8 generations. At the same
time, a comparison of the growth measurements of the uterus of the ancestors and mares of the 7th-8th
generation showed a slight superiority of the latter - by 0.4%. The absence of loads on the muscular
system of horses led to the fact that in mares of the 7th-8th generation, compared with their ancestors,
the chest girth significantly decreased - by 4.75% and chest width - by 4.29%. The body of heavily
milked mares became less massive, but at the same time increased in length by 2.7 cm or 1.7% and
became more angular - the depth of the chest increased by 1.09%. In addition, in mares of a milking
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herd there is an increase in the linear measurements of the croup (its length and width) and the girth of
the pastern. This fact, in our opinion, is due not only to the development of the organs of the
reproductive system, but also the udder, as well as the skeletal system (the main calcium depot).

Thus, as a result of long-term selection, mares of the Russian draft breed with a high level of
milk productivity have developed distinctive exterior features characteristic of dairy cattle. This fact
makes it possible to form a dairy type of horse in the Russian draft breed.

Similar results were obtained in studies by a number of scientists on mares of local horse
breeds. Thus, A.M. Allaguzhin [1], Yu.N. Barmintsev [2, 3], [.A. Saigin [6] recommended using a
moderately wide body, elongated body and long croup as signs of high milk production in local mares.

The work was carried out with funds from the Russian Science Foundation grant project 23-
26-00285.

REFERENCES

1 Akimbekov, A.R. Meat productivity of young stock of the Kazakh horse of Jabe type in the
conditions of the Almaty region. [Text] / A.R. Akimbekov, K.Zh. Iskhan, S.S. Aldanazarov,
Kh.A. Aubakirov, A.K. Karynbayev, T.S. Rzabayev, G. Mukhatai, Asylbekov S.B., Baimukanov
A.D. Hayunbili scypHan «Becmuuk HAH PK». Volume 2, Number 378 (2019), 146 - 160.
https://doi.org/10.32014/2019.2518-1467.52. ISSN 2518-1467 (Online), ISSN 1991-3494 (Print).
n3BsiedyeHo ot https://journals.nauka-nanrk.kz/bulletin-science/article/view/1731

2 Iskhan, K.Zh. Dairy productivity of the kazakh horse mares and their cross breeds with
roadsters. [Text] / K.Zh. Iskhan, A.R. Akimbekov, A.D. Baimukanov, Kh.A., Aubakirov A.K.
Karynbayev T.S. Rzabayev // Hayunbiii scypHan «BecmHuk HAH PK». Volume 3, Number 379
(2019), 22 — 35. https://doi.org/10.32014/2019.2518-1467.65. ISSN 2518-1467 (Online), ISSN 1991-
3494 (Print). u3BneueHo ot https://journals.nauka-nanrk.kz/bulletin-science/article/view/1457

3 Kargayeva, M.T. Identification of kazakh horses by microsatelite DNA using modern
analytical methods. [Text] / Kargayeva, M.T., Baimukanov D.A., Nurbaev S.D., Baimukanov A.D.,
Alikhanov O., Yusupbayev Zh. Hayunbiil sicypHan «Becmuuk HAH PK». ISSN 1991-3494. Volume
4, Number 386 (2020), 55-61. https://doi.org/10.32014/2020.2518-1467.104. wu3BI€UYE€HO OT
https://journals.nauka-nanrk.kz/bulletin-science/article/view/584

4 Baimukanov, A. D. Productivity of Horse and Camel Breeds from the Arid Zone of the
Republic of Kazakhstan. [Text] / A. D. Baimukanov, K. A. Aubakirov, M. T. K. Z. Kargayeva //
OnlLine Journal of Biological Sciences, 23(4), 402-410. https://doi.org/10.3844/0jbsci.2023.402.410

5 Allaguzhin, A. M. State and prospects for the development of dairy horse breeding in
Tajikistan: abstract. dis. Ph.D. agricultural Sciences[Text] / / A. M. Allaguzhin // - Dushanbe, 19609. -
22 p.

6 Barmintsev, Yu. N. Meat and dairy horse breeding [Text] / Yu. N. Barmintsev// - M.,
Selkhozizdat, 1963. - 234 p.

7 Barmintsev, Yu. N. Productive horse breeding [Text] / Yu. N. Barmintsev, [etc.] // - M.:
Kolos, 1980 - 207 p.

8 Milko, O. S. Level of milk productivity of horses of heavy breeds and their selection on this
basis: abstract of thesis. dis. Ph.D. agricultural Sciences [Text] /O. S. Milko// - Moscow, 1986. - 18
p.

9 Onegov, A.V. Economic and biological characteristics of record-breaking mares of the
Russian heavy draft breed [Text] / A.V. Onegov, E.D. Chirgin // Bulletin of the Mari State University.
Series: agricultural sciences. Economic Sciences. 2016. No. 1. P. 44.

10 Saigin, I. A. Zootechnical foundations of dairy horse breeding (experimental research on
dairy horse breeding of the Bashkir Autonomous Soviet Socialist Republic): [Text] /1. A. Saigin //
abstract. dis. doc. agricultural Sciences / I. A. Saigin. — L., 1962. - 32 p.

11 Chirgin, E. D. Growth and development of pedigree young horses of the Russian heavy
breed at CJSC "Plemzavod "Semenovsky" [Text] / E. D. Chirgin, V. G. Semenov // Bulletin of the
Chuvash State. academy. - 2018.- No. 3(6).- P. 66-71.

12


https://doi.org/10.3844/ojbsci.2023.402.410
https://journals.nauka-nanrk.kz/bulletin-science/article/view/584
https://doi.org/10.32014/2020.2518-1467.104
https://journals.nauka-nanrk.kz/bulletin-science/article/view/1457
https://doi.org/10.32014/2019.2518-1467.65
https://journals.nauka-nanrk.kz/bulletin-science/article/view/1731
https://doi.org/10.32014/2019.2518-1467.52

ISSN 2 - 7. Scien n tion. 2023. Ne 4 (73)

12 Chirgin E.D. Zootechnical principles of intensification of mare's milk production on
stationary koumiss farms: abstract of thesis. dis. doc. agricultural Sciences [Text] / E.D. Chirgin. //
Cheboksary, 2019. - 32 p.

13 Yavorsky, V. S. Intensive technology of dairy horse breeding in the conditions of the non-
chernozem zone: abstract of thesis. dis. doc. agricultural sector Sciences [Text] / V. S. Yavorsky //
M., 1988. - 33 p.

14 Yavorsky, V. S. Dairy horse breeding [Text] /V.S. Yavorsky // - Mar. GU. — Yoshkar-Ola,
2001. — 128 p.

TYUIH

Mapuit On1 Pecriybivkacel CeMeHOBCK achbUl TYKbIM/IbI 3aybIThl JKAK achlm TYKBIM/BI KBIMBI3
KeIlleHiHiH, cayblH TaOBIHBIHBIH, pPeCeiTiK IIajfblH OWesepiHiH 3epTTeNreH TOMy/IAUIChl Y3aK,
Mep3iMai (40-TaH acTaMm Ke3eHjle) HITIDKeCiHZie KaJbITackaH CYT OHIMZLIIri »KOFaphl. >KbUIJap)
OarbITTanFaH ipikrey. 1982-2022 bUiZiap apaibIFbIHA aChlT TYKBIM/IBI KbIMbI3 KEIIEHIH/[e OPBICTHIH,
ayblp TYKbIM/BI OuenepiHiH 8 yprarbl ajbIH/BI, OMap/a CeIeKIUABIK >KYMBICTAp/blH OarbIThIHA
0ali/IaHBICTBl CYTTi MasJblH CHIPTKBI CHTIATTaMachlHJA ©3repicTep OpPbIH anjbl. Ocy emmemzaepi
(uIyHKBIpAAFbl OUIKTIK JKoHe IILIHTAKTarbl asKThIH OWiKTiri) a3gam ecti - opta ecernmen 0,4%. Keyze
KYBICBIHBIH, K6JieMi alTap/ibiKTail TemeHiesi - 9,8 cv* >kaHe keye eHi - 2,0 cm* (* AlibIpMallIbUTBIK,
MaHBI3ZIbI KaHe ceHiMi P>0,99 Gosbin 1mibIKThI). CayblH OuenepsiH JeHe OiTiMi a3pIpak MacCHUBTI
Oosnzipl, Oipak COHbIMEH Oipre Y3bIHABIFBI 1,7% -Fa yIFadbil, OYPHILTHIK OO/MALI - Keyze TepeHAiri
1,09% -ra ecTi. COHbIMEH KaTap, 3epTTeJIeTiH MOMYJ/IALUAHBIH OvesiepiHzie KbIPKbIHBIH Y3bIHABIFEl MEH
eHi cotikecinie 1,06 >koHe 0,7%-Fa, coHpali-ak, Oanaybi3abiy, eHi 1,89%-ra yiraiirad. HatwkeciHge,
achUT TYKBIM/IBI JKYMBICTapZblH, HITWXKeCiHJe Ouesiep/ie >KasbIKTHIK, (Key/e ailMarbl) >KoHe
BIKLLIAM/IbIIIBIK, KepceTKiluTepi calikeciniie 5,1 >kaHe 6,4%-ra TemeHzece, ¢opmart, KeyJe TepeHZiri
JK9He KOWHAyJ/BbIK Kopiuay Kepcetkimrepi 1,3-ke ecti. - 0, Twiciamie ,6 - 2,1 maiiei3. byn dakr
I1.3.CemeHoBcKui1 aTtbiHAarbl JKAO KbIMBI3 6Cipy KelleHiHiH peceilslik ayblp >KbUTKbl TYKbIMBIHBIH
JKBUTKBLTAPBIHBIH, TTOMY/ISIUSCBIHAA CYTTi THUMTI KATbINTAaCTLIPyFa MYMKiHZIK Gepefi.

PE3FOME

WccnepyeMasi TOMy/SALMsSE PYCCKUX TSDKEIOBO3HBIX KOOBLT fIOWHOrO TabyHa TIeMEHHOTO
KyMbICHOTO Komruiekca 3A0 miemeHHOU 3aBoj «CeMeHOBCKHMi» Pecriybsuku Mapuii On obsiazaer
BBICOKOW MOJIOUHOW TIPOJIYKTHBHOCTBIO, CHOPMUPOBAaHHOM B pe3ysbTaTe AJUTENbHOU (3a Oosiee ueM
40 neTHW Tieproj]) HampaBjieHHON cenekiuu. 3a nepuof ¢ 1982 mo 2022 rogwl Ha TIeMEHHOM
KYMBICHOM KOMIUIEKCe TIO/y4YeHbl 8 TOKOJeHHH KOHEeMaTOK DYCCKOM TSDKeJOBO3HOM MOpOJEbI, Y
KOTOPBIX BCJIe/ICTBHE HAlpaB/IeHUs CeJIeKLIAOHHOW PabOThI MPOM30ILIIN XapaKTepHbIe /ISl MOJIOYHOTO
CKOTa M3MeHeHUs1 B 3KCTepbepe. PocToBble MpoMepsbl (BbICOTa B XOJIKE M BbICOTa HOTM B JIOKTE)
YBeJIMUWINCH He3HAUUTeTbHO — B cpefHeM Ha 0,4 %. 3HauMMo yMeHBIIWIUCh 00XBaT Tpyau - Ha 9,8
cM’ M mMpuHa rpyad - Ha 2,0 cv” ("PasHuIla OKasasach 3HAYMTENIBHOM M JI0CTOBepHON P>0,99).
TenocnoxxeHre JOWHBIX KOOBUT CTajl0 MeHee MacCHMBHBIM, HO TIPH 3TOM YBeIWYWIOCH B JJIMHY Ha
1,7% wu ctano 6Gosiee yriaoBaTeIM - TayOuHa rpyaud Bo3pocida Ha 1,09%. Kpome Toro, y KoObul
WCC/IeyeMOro TIOT0JIOBbSI TIPOM30LLJIO YBelUUeHWe AJMHBI U IMPUHBI KpyTla — COOTBETCTBEHHO Ha
1,06 u 0,7%, a Takke obOxBara msictu — Ha 1,89%. Kak csenctBue, y KOOBIT B pe3ysbTaTe
CeNIeKIIMOHHOM paboThl TPOM30III0O YMeHBIIIeHHe WHAEKCOB cOuTtoctu (oOXBaTa Tpyau) U
KOMITaKTHOCTHA COOTBETCTBEHHO Ha 5,1 1 6,4%, B TO BpeMsi Kak MHZEKChI (hopMaTa, TJIyOUHBI TPYIU U
o0xBaTa MsACTH YBeIWYUINCh COOTBeTCTBeHHO Ha 1,3 - 0,6 - 2,1 npoueHToB. JJaHHbIM (akT mo3BossieT
chopMUpOBaTh B TIOMYJIALMK JOLIaZleld PYyCCKOW TS)KeOBO3HOW MOPOJbl T/IEMEHHOTO KYMBICHOTO
komruiekca 3A0 [13 «CeMeHOBCKUI» MOJIOUHBIN THII.

UDC: 635.15:636.082.251:636.061:636.068.1 DOI 10.52578/2305-9397-2023-4-13-20
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THE CONNECTION OF THE EXTERIOR OF THE MARES OF THE RUSSIAN
HEAVY-DRAFT BREED WITH THEIR DAIRY PRODUCTIVITY

ANNOTATION

Dairy horse breeding is actively developing in Russia. One of the promising breeds for the
production of mare's milk is the Russian heavy horse breed. For the cost-effective production of mare's
milk, it is necessary to improve the method of selection of dairy mares by exterior. Scientists-horse
breeders of the Republic of Mari El have been engaged in breeding mares of the Russian heavy-duty
breed for dairy productivity for more than forty years. The links between the dairy productivity of
mares with their live weight and exterior were analyzed. Measurements and morphological features of
the udder of milking and non-milking (suckling) mares were investigated. It was found that the mares
of the Russian heavy-duty breed as a result of breeding for milk productivity increased measurements
of the trunk and some body indices. At the same time, the massiveness index and the downness index
decreased in animals. In highly dairy mares, the growth rate of live weight increased during all periods
of ontogenesis, they reached the age of physiological maturity and the age of the highest milk
productivity earlier. As a result of targeted breeding for milk productivity in mares of the Russian
heavy-duty breed, measurements of udder length by 49.46%, udder width by 34.00%, udder depth by
30.94% have significantly increased. The length of the nipples in dairy mares increased by 35.48%,
the width of the nipples — by 26.67% and the distance between the nipples — by 12.24% in comparison
with the indicators of suckling mares.

Knatouesble co8a: nowadu, skcmepbep, yooll, 8blMsl, MOAOUYHbIU mun.
Key words: horses, exterior, milk yield, udder, milk type.

Introduction. Productive horse breeding in the Russian Federation is the fastest growing branch
of horse breeding. Dairy horse breeding has good prospects for development in Russia.

For successful development, dairy horse breeding should be based on deep knowledge of the
biological basis of horse productivity and rational technological solutions for obtaining products from
them. The possibilities of effective selection of dairy mares for dairy productivity are still constrained
by the weak development of methodological and theoretical issues of breeding work in dairy horse
breeding[1, 2, 3, 4].

With the further development of dairy horse breeding, there is a need to include in the list of
selection signs, along with traditional signs, a number of new ones, for example, technological
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parameters of the udder of mares, features of the exterior of animals correlating with their high milk
content, which will significantly increase the efficiency of the selection of dairy mares by a set of
signs.

There is a need for the formation of an intrabreed dairy type in heavy-duty horse breeds that will
more effectively transform feed into milk. At the same time, the production of mare's milk will
become more cost-effective.

Scientists of the Mari State University have been engaged in breeding horses of a number of
heavy-duty breeds for dairy productivity for more than forty years. It has been proved that intensive
milking of mares increases their milk productivity and makes it possible to fully utilize the genetic
potential of animals Chirgin E.D., Semenov V.G., Mokretsova A.S. et al. (2021) [5].The association of
milk productivity with the types of higher nervous activity and udder capacity of mares was revealed
Chirgin E.D., Semenov V.G., Ivanova E.N. (2021) [6]. It turned out that the mares of the Russian
heavy-duty breed had high milk productivity. In the studies of Chirgin E.D., Semenov V.G., Nikitin
D.A. at al. (2021) [7] it was found that the stallions-producers of the Russian heavy-duty breed had a
great influence on the properties of the udder of daughters.

Nine families with a population of 8 to 37 mares each were formed in the population of mares
of the Russian heavy-duty breed of the Republic of Mari El. The milk productivity of the family
leaders ranged from 4007 to 5235 kg of milk for 210 days of lactation. The mass fraction of fat in the
milk of mares ranged from 1.6% to 2.0%, and the coefficient of milk content ranged from 591.5 to
696.0 kg.

Since mares of heavy-duty breeds are used in dairy horse breeding relatively recently, there are
no clear criteria for the selection of dairy mares by their appearance. There is little research on the
study of the exterior features of high-milk mares of heavy-duty breeds. As a rule, when selecting
horses for kumys farms, the type of physique and features of the exterior of the animals are taken into
account. But the type of physique of horses of heavy-duty breeds corresponds to the traits of meat-
dairy animals, and not specialized dairy productivity.

We believe that with long-term breeding of horses for milk productivity, the characteristics of
specialized dairy type animals should be manifested in the Russian heavy-duty breed. And indeed,
individual signs of the exterior of highly dairy mares in our studies indicate that the selection process
is moving towards the formation of an intra-breed dairy type of animals.

The purpose of the work was to identify the features of the exterior of dairy-type mares in the
Russian heavy-duty breed. To do this, several tasks were solved:

- to establish a connection between the exterior of mares and their milk productivity;

- to establish the relationship between the live weight of mares and their milk content;

- to trace the changes in the shape and measurements of the mares' udders;

- to find out how the measurements and the shape of the udder of mares are related to
their exterior and milk productivity.

Materials and methods. The research was conducted in 2015-2021 at the breeding kumys
complex of the closed joint stock company Semenovsky Stud Farm, located in the village of
Yakimovo, Medvedevsky district of the Republic of Mari El. The average annual number of horses of
the Russian heavy-duty breed at the complex was 350-370 heads, including 120-150 mares. All the
mares involved in the research belonged to the "elite" class. The examined mares of the Russian
heavy-duty breed were distinguished by a strong constitution, large stature, and a harmonious
physique.

The exterior and constitutional features of the mares of the Russian heavy-duty breed were
studied by taking measurements with measuring instruments and weighing on scales. Four main
measurements were measured: height at the withers, oblique length of the trunk, chest girth and
pastern girth. According to these measurements, the indices of the physique of animals were
calculated.

The milk yield of mares was calculated on the basis of data obtained during control milking,
carried out two or three times a month. Milk productivity was determined for full lactation and for 210
days of lactation. The milk content of mares for the first month of lactation (when the mare was not
milked) was determined by the first control milking in the second month of lactation (or the first
month of milking the mare). The milk yield for lactation was summed up with the milk consumed by
the foal during lactation (at night, when the mares were not milked), and this amount was determined
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as the estimated milk yield for lactation. The average milk productivity of mares for all lactation was
determined by summing the amount of milk for each lactation and dividing this amount by the number
of lactation. The coefficient of milk production was determined by the method generally accepted in
animal husbandry: the estimated milk yield for lactation was divided by the live weight of the mare
and multiplied by one hundred. In total, data on 463 mares of the Russian heavy-duty breed were used
in the research.

The morphological properties of the udder of mares were evaluated in the second to third month
of lactation according to the original technique developed by E.D. Chirgin, the following udder
measurements were measured: the width and length of the udder were measured with a measuring
compass; the height of the udder, the length and width of the nipples, the distance between the nipples
were measured using a measuring tape; the shape of the udder and the shape of the nipples were
determined by visual inspection. The density of attachment of the udder of mares was determined by
measuring the angle between the cranial wall of the udder and the abdominal wall of the animal. The
udder properties of the milking mares of the Russian heavy-duty breed were determined immediately
before the next milking, that is, two hours after the previous milking.

To compare the morphological features of the udder, a group of mares with foals of a Russian
heavy-duty breed from another farm were taken, which were never milked, and analogues were
selected from them by live weight, age and month of lactation of the mares examined. These suckling
mares of the Russian heavy-duty breed were initially beaten off foals, two hours later, when their
mammary glands were filled with milk, their udders were examined, and after that the mares were
connected to the foals again.

When isolating the dairy type in the population of the Russian heavy-duty breed, measurements,
live weight, exterior features, and the index of milk content were determined in horses. Adult horses
were bonitized at the age of 3 years, 4 years, 5 years, 7 years and 10 years.

Statistical processing of research data was carried out on the basis of generally accepted
statistical methods on a personal computer using the Microsoft Excel program. The reliability of the
difference between the average values of the signs was determined by the Student's td-criterion.

Research results and their discussion.Since mares of heavy-duty breeds are used in dairy
horse breeding relatively recently, there are no clear criteria for the selection of dairy mares by
appearance. Not enough research has been conducted to study the exterior features of high-milk mares
of heavy-duty breeds.

In general, the mares of the Russian heavy-duty breed are distinguished by a strong constitution,
large stature, and a harmonious physique. They have a harmonious, dry, small head, a short, well-
muscled neck, a long, sometimes slightly soft back, an even, wide loin, a wide, long well-muscled
croup, a wide and deep chest, well-placed strong limbs.

Table 1 shows the changes in the mares' measurements that occurred during their breeding for
milk productivity.

Table 1 — Change in body measurements of mares of the Russian heavy-duty breed by
generation

Bodymeasurements, cm Physiqueindices
Years
heightatth | obliquebo ., |pasterng . bones-
ewithers | dylength chestgirth irth format | massiveness | downed standing

2015 149.40 156.70 202.70 | 20.50 | 104.80 135.70 129.50 | 13.10
2018 151.90 | 162.00* | 194.00* | 20.60 | 106.60* 127.70* 119.70* | 13.50*
2021 150.50 159.30 199.20 | 21.10* | 105.80 132.40 125.10 | 14.00

[0)
2021as% | 10074 | 10166 | 98.27 | 102.93 | 10095 | 9757 | 96.60 | 106.87
of 2015

P<0,05%

As a result of intensive breeding for milk productivity, the oblique length of the trunk increased
by 1.66%, the chest girth decreased by 1.73% and the pastern girth increased by almost three percent
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on average in mares of the Russian heavy-duty breed. The indices of massiveness and downness
decreased slightly in all the examined animals, but the index of bone structure increased.

These changes in the exterior of the animals were expected by us: since there are no heavy loads
on the muscular system of horses in dairy horse breeding, they do not require powerful lung
development, which is why the chest girth of mares decreased.

In general, it can be noted that the physique of the dairy mares of the Russian heavy-duty breed
became less massive and slightly more angular, that is, changes in the exterior shifted in the direction
of the dairy type of physique, modeled on dairy cattle. And the increase in the girth of the pastern in
mares indicated an increase in the strength of the physique, which is also characteristic of dairy-type
animals. Intensive milk productivity implies a large withdrawal of calcium from the body with milk
yield, which is why the main calcium accumulator in the body developed — the bone system of horses.

Table 2 analyzes the relationship of the exterior with milk yield in mares of the Russian heavy-
duty breed.

Table 2 — Change in body measurements in mares of the Russian heavy-duty breed with
different milk productivity

Grouns Average Bodymeasurements, cm Physiqueindices
p Num- milk
of mares .
by ber of | producti- heightatt b ones
heds, | vity per : : . -
produc- hed lactztli)on hewither obliqueboj chestgirt pasterng format massty downed| standin
tiVity : s dylength h irth eness
kg S g

<1999 4 1586.9 | 148.50 | 152.50 | 193.25| 20.00 | 102.67 | 130.26] 126.96 | 13.46*

220;);)9_ 16 2466.0 | 149.75| 159.31* | 195.69 | 20.75* | 106.37*| 130.66| 122.87*| 13.86

3;)90909_ 16 3314.6 | 152.25%| 163.44* | 202.81*| 21.00 | 107.36 13?;'27 124.12 | 13.80

>4000 2 4181.6 | 151.50 | 165.50 | 199.50 | 20.50 | 109.22 | 131.63| 120.49*| 1352*
P<0,05*

In mares of the Russian heavy-duty breed, with an increase in milk productivity in the range
from 2000 kg to 4000 kg of milk, on average, all body measurements increased during lactation. And,
accordingly, all the indices of physique increased with the exception of the index of downed animals.

Milk productivity depends on the body weight of the animal. Russian Russian heavy-duty mares
had a positive correlation coefficient between milk productivity and live weight, but low + 0.24.

We calculated the index of milk production in Russian heavy-duty mares. On average, it turned
out to be equal to 573.9 kg. In mares-recordist of the Russian heavy-duty breed with an estimated milk
yield for lactation over 5000 kg, the milk index was significantly higher and averaged 856.5 kg.
Highly dairy mares produced 282.6 kg more milk for every 100 kg of their weight than mares on
average on the farm.

Our studies have shown that the live weight of highly dairy mares exceeded similar indicators of
their peers in almost all periods of ontogenesis (Table 3).

Table 3 — Dynamics of live weight growth of mares of the Russian heavy-duty breed with
different milk productivity

Indicators H Allmares, H Mares with an estimated annual
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n=213, head milk yield I(:i r;;),r}el illgn 5000 kg,
Live weight: at birth, kg 56.86 56.92
At 6 months, kg 280.36 314.47*
At 12 months, kg 378.68 434.07*
At 18 months, kg 449.80 515.17*
At the first fertilization, kg 527.41 528.43
At the first lactation, kg 608.21 606.94
Age at first fertilization, days 749 574*

P<0,05*

Analysis of data on changes in the live weight of young horses showed that mares with high
milk yield were characterized by higher growth energy in all periods of ontogenesis. So, at six months,
their live weight was 34.11 kg or 12.17% more than the average for the herd. At the age of one year,
the live weight of the future recordists exceeded the live weight of their peers by 55.37 kg (or by
14.63%), and at 18 months — by 65.37 kg (by 14.53%). The highly dairy mares of the Russian heavy-
duty breed were also distinguished by increased precocity. The age of their first fruitful insemination
occurred 175 days earlier than the average for all mares.

We also tested the relationship between the age of the first insemination of mares and the age at
which the animals achieved the highest milk productivity. The correlation coefficient between these
indicators turned out to be positive. And its value in the first generation of dairy mares was +0.04, in
mares of the second generation — +0.15 and in mares of the third generation — +0.29. The same trend
also manifested itself here: due to targeted breeding, each next generation of dairy mares reached the
highest milk productivity faster due to the fuller realization of their genetic potential.

The greatest changes in the exterior of milking mares compared to suckling mares were
manifested in udder measurements (Table 4).

Table 4 — Udder measurements of mares of Russian heavy-duty breed, cm

Uddermeasurements | n, head. M lim o Cy, %
sucklingmares
Length 74 18.15 12.00-26.00 2.77 14.97
Width 74 15.41 12.00-22.00 2.13 13.82
Depth 74 9.73 5.00-17.00 0.32 3.29
milkmares

Length 75 27.65%* 22.00-34.00 2.50 9.04*
Width 75 20.65%* 14.00-30.00 3.47 16.80
Depth 75 12.74* 6.00-20.00 3.22 25.27%*
P<0,05*

Udder measurements in dairy mares significantly exceeded similar indicators of suckling
animals: udder length by 49.46%, width — by 34.00%, depth — by 30.94%. The coefficient of
variability of the udder depth in dairy mares was more than eight times higher than the variability in
suckling mares, while the variability of the length and width of the udder of mares differed slightly.

In milking mares of the Russian heavy-duty breed, the measurements of the udder nipples
increased markedly compared to similar indicators in suckling mares (Table 5).

Table 5 — Nipple measurements in mares of the Russian heavy-duty breed, cm
Nipplemeasurements | n, head. | M l lim | o | ¢C,%
sucklingmares
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Length 74 2.48 2.00-5.00 0.71 28.63
Width 74 3.75 3.00-5.50 0.66 17.60
Depth 74 6.37 3.00-12.00 1.46 22.92
milkmares
Length 75 3.36* 2.00-5.00 0.71 21.13
Width 75 4.75* 3.50-7.00 0.89 18.74
Depth 75 7.15* 3.00-12.00 2.10 29.37
P<0,05*

The length of the nipples in dairy mares increased by 35.48%, and the width of the nipples — by
26.67% compared to the indicators of suckling mares. The distance between the nipples changed the
least: the increase was 12.24%. The variability of nipple measurements in dairy mares has not changed
significantly.

The coefficients of heritability of the length and width of the udder of mares of both studied
breeds varied from 0.49 to 0.82. Measurements of the length and width of the udder of mares of
heavy-duty breeds, thus, were largely determined by hereditary factors. The indicators of the
heritability of udder depth measurements were significantly lower (0.22-0.36), since, in our opinion,
they were greatly influenced not by genetic, but by phenotypic factors: the development of the udder's
capacitance system, the completeness of milking the mares' udders, muscle tone, elasticity of the udder
ligaments, etc.

The coefficients of heritability of nipple measurements were low (0.12-0.48), which was also
expected by us, since the size of the nipples with the existing technology of milking mares was largely
determined not by the amount of milk in the udder, but by the activity or, conversely, passivity of the
effect on the foal's nipples during lactation. Indicators of the heritability of the distance between the
nipples in mares were at an average level (0.32-0.58).

The coefficients of repeatability of udder measurements in mares were significantly less than
the coefficients of heritability of these signs, since the coefficients of repeatability, as we believe, were
more influenced by the physiological state of foals, which from lactation to lactation, even in the same
the mares varied greatly.

Due to intensive milking of animals, the shape of the udder and nipples in milking mares
underwent changes (Table 6).

Table 6 — The shape of the udder and nipples in milking and suckling mares

o)
Morphological features of mares' udders 'Numberofmares, A). -
suckling milking
The shape of the udder of mares: cup-shaped 46.30 14.00
bath-shaped 53.70 86.00
The shape of the nipples in mares: cone-shaped 100.00 98.30
cylindrical - 1.70

Of all the examined suckling mares of the Russian heavy—duty breed, about half had a tub-
shaped, and the second half had a cup-shaped udder. In dairy mares, the tub-like shape of the udder, as
more characteristic of dairy animals, prevailed over the cup-shaped one. In a small number of dairy
mares, besides cone-shaped nipples, cylindrical nipples also appeared.

The amount of milk in the udder of mares is indirectly indicated by such an indicator as the
angle of attachment of the udder. Our research has shown that the higher the milk yield of mares, the
greater the angle of attachment of the udder. In suckling mares, the angle of attachment of the udder
averaged 121.93 °, and in milking mares, this indicator increased to an average of 137.24 °, or
12.56%.

Our studies have not revealed a noticeable relationship between the morphological features of
the udder and the measurements of the udder of mares on the one hand and with the exterior and body
measurements of mares on the other hand in horses of the Russian heavy-duty breed. This lack of
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relationship between the signs was expected by us and quite natural: since the exterior and body
measurements of animals reflect their wviability, adaptability to environmental factors of the
environment, and udder measurements more correspond to the needs of foals in mother's milk or the
degree of separation of mares.

Studies of the exterior of horses in dairy horse breeding are constrained by the fact that dairy
mares are not covered and not worn. In such conditions, horse measurements become a very time-
consuming process, and measurements of mares' udders are not only time-consuming, but also
dangerous. To facilitate the assessment of the exterior of horses in dairy horse breeding, we plan to use
modern technologies.

Currently, there is a development and creation of new technologies based on virtual and
augmented reality Gaivoronskiy V.A., Trubitsyna D.I. (2022), but most often these technologies are
limited to the playback of videos and photographic materials, although the possibilities of using these
technologies have a huge potential Egorov AD, Reznik MS. (2023), Specialized Computer Systems
(2018). For example, modern multi-camera systems have the ability to conduct panoramic photo and
video shooting, but there are no software tools that build a three-dimensional model of the surrounding
space based on the data obtained Konstantinov 1.S., Gaivoronsky V.A. (2023), Sorokin A.N. (2021).

We plan to use modern technologies to build three-dimensional animal models on which to
evaluate the exterior. We hope that modern technologies will allow us to quickly assess a large
number of animals and more accurately identify the signs of mares of a specialized dairy type.

Conclusion.In mares of the Russian heavy-duty breed, as a result of selection for milk
productivity, measurements of the trunk and some body indices increased. At the same time, the
massiveness index and the knock-down index decreased.

In highly dairy mares, the growth rate of live weight increased during all periods of ontogenesis,
they reached the age of physiological maturity and the age of the highest milk productivity earlier.

As a result of targeted breeding for milk productivity, udder measurements have significantly
increased in mares of the Russian heavy—duty breed: length — by 49.46%, width — by 34.00%, depth -
by 30.94%. The length of the nipples in dairy mares increased by 35.48%, the width of the nipples —
by 26.67% and the distance between the nipples — by 12.24% in comparison with the indicators of
suckling mares.

The work was carried out at the expense of a grant from the Russian Science Foundation project
23-26-00285.
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TYWUIH

Pecelifie CyTTi KbIIKBI [IApYalIbUIBIFbI OeiceHAi JambIn Kenefi. bue cytiH eHfipy OGoiibiHIla
TIepCIIeKTUBaIbl TYKbIMAAPBIH Oipi — peceiylik >KbIIKbI TYKbIMBL. Bue cyTiH THimAi eHAipy YIuiH
cayblH OuernepAi CHIPTKBI TypiHe Kapail ipikTey agmicremeciH >keTingipy kaker. Mapuit On
pecryO/IMKachIHBIH, KBUIKBI Fa/lbIMApbl KBIPBIK, JKBUIJAH acTaM yakKbIT OOWBI CYT OHAIpY YIIIiH
pecelik JIOMBIK Owesnepsi ipikren Kenemi. Buenepmid cyTTiniriMeH osiapAablH, Tipi caaMarbIMeH
CBIPTKBI TYpi apacbiHAarbl OaiimaHbicTap TangaHAbl. CayblH )KoHe CayMaMThiH (caybiH) OwenepziH
)KeJTiHiH, esmemzepi MeH MOpGOIOTUsIBIK epeKulenikrepi 3eprrengi. CyT eHimginiri OoiibiHIa
ipikTey HITWIKeCiHJe pecelnliK IIaNFbIH TYKBIMILI OWenepze feHe eqineMjepi MeH Keibip neHe
KYPaMbIHBIH, KODCeTKIllITepi ’KOFapbUlaFaHbl aHBIKTaAAbl. byl perre MangplH  Maccaniblk
KOpCeTKillliMeH TOKbIpay Kepcetkimn TemeHzenAi. CytTi Owenepze Tipi ca/MakThIH ©Cy KAapKbIHBI
OHTOTeHe3/IiH, 0ap/IbIK Ke3eH/epiH/ie >KOFapbLIa/bl, 0y1ap (U3MOJIOTHSIILIK JKETiTy KachlHa KoHe eH
JKOFaphl CYT >KacbklHa epTe XeTTi. CyT eHiM/iIiri O0MBIHIIIA MAKCATThI ipiKTeY HITIDKECiHe pecenik
aybIp TYKBIM/IBI Ouesiepe >KemiHHiH y3bIHABIFbl 49,46% - Fa, xesiHHiH eHi 34,00% - Fa, Ke/iHHIH,
Tepengiri 30,94% - ra exayip ecti. CyTTi 6uenepgeri emisik y3piHABIFBI 35,48% — Fa, emisik eHi
26,67% — Fa >koHe eMi3iK apacbIHAAFbl KAIIBIKTHIK 12,24% - Fa ecCTi.

PE3FOME

MoJiouHOe KOHEBOJICTBO aKTUBHO pa3BrBaeTcs B Poccun. OfHOM U3 MlepCrieKTUBHBIX TTOPOJ, AJIst
MPOU3BOACTBA KOOBITbEr0 MOJIOKA SIB/ISIETCS PYCCKas TsDKeIOBO3Has TMopofa Jjomazgend. s
peHTabenbHOTO TPOM3BO/ICTBA KOOBIIETO MOJIOKA HY>KHO COBEpIIEHCTBOBAaTh METOAMKY OTOOpa
MOJIOUHBIX KOOBIT TIO 9KCTephepy. YueHble-KOHeBO/IbI Pecriybivkyu Mapuii On 6osee copoka jet
3aHUMAlOTCSl CeieKLel KOOBIT PyCCKOW TsDKeI0BO3HOW TOpOJBI 10 MOJIOYHOM TIPOAYKTUBHOCTH.
BbUTH TIpoaHaIM3MPOBaHbl CBSI3M MOJIOUHOM TIPOJYKTHBHOCTH KOOBT C MX >KUBOW Maccod u
9KCTepbepoM. BbUIM MCCieJoBaHbl TIPOMEPHI ¥ MOP(OIOTHYECKHE 0COOEHHOCTH BEIMEHU JIOWHBIX U He
JOWHBIX (MOJICOCHBIX) KOOBI. BBIIO YyCTaHOB/IEHO, UTO Y KOOBLT PYCCKOM TSPKETOBO3HOU TMOPOJbI B
pe3ysbTaTe CeleKLMA IO MOJIOUHOM TPOAYKTUBHOCTH YBeIWUMBAJWCh IIPOMEPHI TYJIOBUILA U
HEKOTOpbIe MHAEKChI TeJIOC/I0KEeHUs. Y MeHbIIAIUCh TIPU 3TOM Y >KUBOTHBIX UHJEKC MaCCUBHOCTU U
WH/IEKC COUTOCTH.Y BBICOKO MOJIOUHBIX KOOBIT YBETMUMBAIACh CKOPOCTh POCTA KUBOW Macchl BO BCe
Mepyuosibl OHTOTeHe3a, OHM paHbllle AOCTUraldyd Bo3pacTa (PU3MOIOrMUecKo 3pesioCT M BO3pacTa
HauWBBICIIEN MOJIOUHOW MPOAYKTHMBHOCTU. B pe3ynbTaTe lLiesieHarpaB/ieHHOW CeeKLUY M0 MOJIOYHON
MPO/IYKTUBHOCTH y KOOBIT PYCCKOW TSDKEIOBO3HOM TIOPOZbI 3HAUMTE/NBHO YBEJTUUUIUCH TPOMEphI
JUTMHBI BEIMEeHUW Ha 49,46 %, umpunbl BeiMeHU Ha 34,00 %, riy6ounsl BeiMenu Ha 30,94 %. [mvHa
COCKOB y [OWHBIX KOObUT yBemuuuiaach Ha 35,48 %, muMpuHa COoCcKOB — Ha 26,67 % u paccTosiHUe
MeJK/ly COCKaMH — Ha 12,24 % B cpaBHEeHHH C TIOKa3aTeIsMH TIOACOCHBIX KOOBLI.
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THE USE OF SHEEP PRODUCERS OF THE AKZHAIK MEAT AND WOOL BREED TO
IMPROVE THE MEAT PRODUCTIVITY OF FINE-FLEECED SHEEP

ANNOTATION

The article presents the results of a comparative assessment of the growth, development and
meat productivity of young animals of the Volgograd fine-fleece breed and crosses obtained as a result
of introductory crossing of Volgograd fine-fleece ewes with rams of the Akzhaik meat-wool breed of
the Saltanat peasant farm.

Differences between groups in live weight are explained by the breed characteristics of the
paternal forms of animals and the manifestation of heterosis. Thus, rams from Akzhaik breeders were
superior in live weight to rams from Vogograd breeders at birth by 9.1% (P<0.05), at cutting by 2.1%
and at 8 months by 5.2% (P<0 .05). The eggs, respectively, were superior at birth by 0.4 kg or 9.8%
(P<0.05), at 8 months by 1.6 kg or 5.8% (P<0.01).

Data from body measurements and the values of body composition indices, which characterize
the severity of meatiness, show the advantage of young animals from sires of the Akzhaik breed over
the offspring of sires of the Volgograd breed.

To study meat productivity, control slaughters of lambs at the age of 4 and 8 months were
carried out. At the same time, in terms of slaughter weight, the offspring of Akzhaik rams was superior
by 1.27 kg or 5.8%

Key words: akzhaikskaya, volgogradskaya, growth, development, young, live weight, slaughter
qualities

Introduction. Providing the country's population with food is the most important task of the
agro—industrial complex. The main direction of solving this problem is to increase the productivity of
animals [1, 2, 3]. Interbreeding allows you to expand the hereditary foundations of the body, which
helps to produce offspring with higher productivity [4,5, 6,7, 8, 9, 10]. Obtaining high productivity is
impossible without organizing full-fledged feeding of sheep. Feeding affects the growth rate and
carcass quality of crossbred animals. At the same time, crossbred animals have a high level of
metabolism, digest feed nutrients more efficiently, and use them better, and this in turn has a positive
effect on the productive qualities of animals [11,12, 13, 14].

In modern intensive sheep farming, the main focus is on the production of lamb meat and young
mutton. Crossbred animals of the first generation surpass their ancestors in live weight, slaughter
yield, and feed payment [15, 16, 17].

Materials and methods of research. The uterus of Volgograd fine-wooled sheep bred in the
Saltanat farm used in the experiments was characterized by average indicators. The average live
weight of the queens of the farm was 49.0 kg, the cut of the washed wool was 1.5 kg at a yield of
42.7%, the length of the wool was 6.5 cm. Experienced uteruses in terms of fiber thickness in the
middle zone of the staple are characterized by an average of 60 quality. The tonin of wool fibers in the
lower zone of the staple was 22.5 microns, in the middle — 23.7 microns and in the upper — 24.4
microns.

To improve the meat qualities of sheep bred on the farm of the Volgograd meat-wool fine-wool
breed by the method of introductory crossing in the autumn of 2021, producing sheep of the Akzhaik
meat-wool breed from the Kuanysh farm of the Akzhaik district were imported to the Saltanat farm.
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The productivity of sheep producers of the Akzhaik meat-wool and Volgograd fine-wool breeds
is shown in Table 1. The sheep selected for research meet the standards (minimum requirements) of
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Table 1 - Productivity indicators of sheep producers

Live Shearing of wool, kg
Ind. | Clas | weight Wool Output of Wool
Breed No s length dirt hed washed ualit
B k’g , cm 1ty washe fiber, % q y
AMW ;Z on 95 14,5 8,7 5,7 65 48
B c on 94 14,0 8,6 55 64 50
683 on 93 9,0 11,0 5,5 50 60
5
VG 341
3 on 94 9,5 11,4 5,6 49 64

For a comparative assessment of the meat and wool indicators of crossbreeds obtained from the
use of producing sheep of the Volgograd and Akzhaik breeds on sheep of the Volgograd breed, we
studied the growth, development, and meat productivity of the queens of the compared breeds. The
results of the study. Body weight is the main indicator of the growth and development of an organism
at various stages of its life. Many factors influence the growth and development of animals, both in the
embryonic and subsequent periods. The dependence of the weight of lambs at birth on the conditions
of feeding and keeping of queens during pregnancy, their age, body weight, sex of lambs, breed, etc. is
known [6].

Changes in the live body weight of experienced young animals born in 2021 can be traced in
Table 2.

Table 2 - Age-related changes in body weight of experimental animals, kg

Live weight, kg
Breed Paul n at birth whenObeatmg 8 months
Bright 102 4,5+0,13 26,6+0,46 29,2+0,47
1 1
2 AMWB x 2 VM Rams 93 4,8+0,19 28,5+0,54 34,1+0,57
VG purebred Bright 72 4,1+0,18 25,840,66 27,6%0,55
Rams 76 4,4+0,16 27,940,54 32,4+0,65

The data in table 2 show that lambs are characterized by quite satisfactory body weight
indicators, both at birth and in subsequent periods. Lambs from Akzhaik rams had the best body
weight, both at birth and when they were beaten and at 8 months old. During all weighing periods,
lambs obtained from producers of the Volgograd fine-wool breed had the lowest live weight. Sheep
from Akzhaik producers outnumbered sheep from producers of the Vogograd breed at birth by 9.1%
(P<0.05), when beaten by 2.1% and in 8 meat by 5.2% (P<0.05). The eggs, respectively, exceeded at
birth by 0.4 kg or 9.8% (P<0.05), at 8 months by 1.6 kg or 5.8% (P<0.01). Significant differences in
live weight between the groups are observed during all weighing periods.

During all periods of weighing, the differences in live weight in the compared groups are
statistically significant, with the exception of the rams obtained from the manufacturers and VG
manufacturers, when beaten. The large differences between the groups in terms of body weight are
explained by the breed characteristics of the paternal forms of animals and the manifestation of
heterosis. One of the important features of sheep is their precocity. It is known that in conditions of
favorable feeding and maintenance, young animals grow and develop most intensively at an earlier
age. With increasing age, the energy of growth decreases. One of the indicators of the intensity of
growth of young animals is the average daily increase in body weight [18,19,20].

Young animals grow most intensively during the suckling period, and subsequently their
productivity decreases sharply. The average daily increase in crossbred sheep from birth to culling was
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188 g, which is 20 g more than in purebred sheep of the Volgograd fine-wool breed. The best growth
energy is possessed by the young of the Akzhaik breed producers, the worst is the young from the
producers of the Volgograd fine—wooled sheep.

In zootechnical practice, the assessment of animals by exterior is carried out by the ocular
method and by measurements and subsequent processing of measurements. A fairly comprehensive
idea of the growth and development of an animal is provided by the measurement of the body [7].

The measurement results of the experimental young are shown in Table 3. Measurements taken
from lambs at birth indicate a fairly proportional development of their embryonic period. There is
some superiority of the sheep and eggs obtained from the Akzhaik producers over the offspring of the
Volgograd breed of sheep. In the period after beating, there is a slowdown in the growth of young
animals of all groups. In all periods of measurement, the primacy of young animals is observed from
producers of the Akzhaik breed by measuring over the offspring of producers of the Volgograd breed.

It should be noted that the eggs from all mating options are somewhat inferior in size to the
sheep. An analysis of the measurements obtained showed that half-blooded sheep and yarrows have a
longer body. At the age of 4 months, the sheep obtained from the Akzhaik sheep exceeded their
purebred peers by 4.2 cm or 6.7% (P>0.999) in oblique body length, and the yarrows by 4.1 cm or
6.7%, with a high reliability of the difference (P>0.999).

The same trend persists at the age of 8 months. According to other measurements, the
superiority of half-blooded lambs is also observed in all age periods. In terms of chest circumference
at the age of 8 months, the sheep received from the Akzhaik rams surpassed their peers in chest
circumference by 3.4 cm or 4.1%, at P>0.999, and the eggs by 3.6 cm or 4.4%, at P>0.999. In terms of
chest width, the difference between the sheep of different groups reached 0.6 cm or 3.6% in favor of
half-blooded sheep, and the difference between the groups of eggs was 0.9 cm or 7.1%, P>0.95.

Thus, measurements show that lambs obtained from Volgograd queens and Akzhaik sheep have
a longer and wider body, they are taller than lambs of the purebred Volgograd breed.

Table 4 - Physique indices of experienced young animals, %

AMWB x % VG VG
Index Age, months - -
rams yarochki rams yarochki
at birth 64,4 65,6 65,6 66,1
Leggy 4 59,9 60,1 60,9 61,1
8 59,2 59,6 60,5 60,86
at birth 84,2 80,3 82,5 80,16
Sprawl 4 113,8 114,6 109,4 109,1
8 119,1 118,4 115,1 115,8
at birth 108,2 107,6 11,8 113,5
Pelvic-thoracic 4 100,0 101,2 100,6 98,7
8 99,7 96,5 99,4 95,7
at birth 67,5 68,2 66,3 64,61
Thoracic 4 70,6 72,2 72,6 70,1
8 70,0 69,9 71,7 69,3
at birth 119,01 122,35 121,7 124,7
Knocks 4 118,9 120,7 123,8 124,7
8 121,1 121,7 123,4 122,3
at birth 100,5 99,48 100,2 100,0
Massiveness 4 135,3 138,3 135,5 136,1
8 144,1 144,0 142,0 142,1
at birth 71,59 70,05 70,9 70,5
Meat products 4 81,7 82,8 81,6 81,6
8 87,8 87,8 85,6 85,4
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Table 3 - Measurements of experienced young animals, see

s | momths | howithers | aithers | circumforence | Chestwidth | Chestdepth | ML Bur half-girh
Rams

atbith | 39,6+0,71 33,4+0,93 39,7+0,64 9,5+0,38 14,1+0,39 8,8+0,38 28,3+0,51

AMVJE X 4 58,640,53 66,7+0,42 79,3+0,43 16,620,29 23,5+0,32 16,6+0,34 48,9+0,28
8 59,8+0,46 71,2+0,52 86,2+0,32 17,140,24 24,4+0,27 17,240,23 52,5+0,42

atbirth | 39,2+0,58 32,3+0,77 39,3+0,57 9,9+0,26 13,5+0,41 8,0£0,35 27,8+0,30

VG purebred 4 57,1+0,32 62,5+0,37 77,4+0,41 16,2+0,28 23,3+0,46 16,1+0,25 48,6+0,32
8 58,3+0,29 67,10,37 82,8+0,41 16,5+0,23 23,0+0,31 16,6+0,36 49,9+0,43

Yarochki

atbirth | 38,9+0,76 31,5+0,39 38,7+0,77 9,1+0,29 13,1+0,44 8,5+0,18 27,0+0,52

AM"Q/’E x Yo 4 56,920,55 65,2+0,40 78,7+0,42 16,4+0,31 22,7+0,30 16,2+0,42 47,140,25
8 59,8+0,47 70,120,57 85,3+0,31 16,7+0,34 23,9+0,32 17,320,23 52,0+0,35

atbirth | 38,3%0,53 30,7+0,63 38,3+0,67 8,4+0,25 13,0+0,39 7,4+0,29 27,0+0,29

VG purebred 4 56,0+0,43 61,1+0,62 76,2+0,24 15,3+0,40 21,8+0,49 15,5+0,34 45,7+0,25
8 57,5+0,39 66,6+0,47 81,7+0,41 15,620,32 22,6+0,42 16,3+0,23 49,1+0,31
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Measurements, although they provide objective information, cannot fully characterize the
physique of an animal, since they are taken in isolation from each other. Therefore, when
characterizing the exterior of an animal, the absolute value of the measurement is less significant than
its relative magnitude. Calculating the ratio of anatomically related measurements, or body indices,
makes it possible to more correctly determine the proportions of the body, the constitutional type and
the propensity of the animal to produce basic products.Calculated by us on the basis of measurements,
seven indices of the physique of experienced young animals most fully characterize the exterior of
sheep (Table 4).

The leggy index characterizes the growth and development of legs in height. A slightly higher
index of legginess was noted in young animals from producers of VG sheep. With age, this index
decreases in all experienced lambs. The highest elongation index was observed in young stock of
Akzhai producers and the lowest in young stock from the Volgograd breed.

The index of the pelvic and thoracic characterize the development of the breast in width. These
indicators at birth were significantly higher in lambs from producers of Volgograd meat sheep, and in
subsequent periods they were approximately equal in all groups.

The relative development of body weight is characterized by the downness index. According to
this index, in all periods, the rams and yarochki from producers of Volgograd meat sheep were
superior. The lowest rates were observed in young animals from Akzhaik producers.

The index of massiveness and meat characterizes the meat virtues of animals. According to
these indices, lambs from Akzhaik producers are superior at the age of 8 months. The index of
massiveness in half-blooded sheep was 144.1, in yarrows — 144.0, and in Volgograd - 142-142.1. The
meat index in crossbred lambs was 87.8, and in the offspring of VG — 85.4-85.6.

Thus, the resulting half-blooded young stock has a physique inherent in the meat-wool breed
with appropriate precocity and surpasses the purebred young stock of the Volgograd breed in terms of
massiveness and meat content.

Quantitative and qualitative indicators of sheep meat productivity are determined by a number
of different interrelated factors — genetic and environmental. Due to the changed economic relations in
the country and a decrease in demand for wool, further improvement of meat and wool sheep should
be carried out in the direction of increasing meat productivity while maintaining the basic qualities of
wool in accordance with the requirements of the wool processing industry.

To study meat productivity, we conducted control slaughtering of sheep obtained from Akzhaik
and Volgograd producers at the ages of 4 and 8 months. Typical sheep were selected for slaughter
according to the level of development and severity of productive traits that meet the standards of the
lines and the desired type.

Table 5 - Meat productivity of rams, (n=3)

Indicator ¥ AMWB x ¥ VG VG

4 months 8 months 4 months 8 months
Pre-slaughter live weight, kg 31,3 46,7 31,0 45,2
Carcass weight, kg 13,74 21,85 13,45 20,74
Carcass output, % 43,9 46,80 43,4 45,9
Internal fat 0,45 1,39 0,31 1,23
Internal fat output, % 1,44 2,97 1,0 2,72
Slaughter weight, kg 14,19 23,24 13,76 21,97
A Kkiller exit, % 45,3 49,8 44,4 48,6

The feeding abilities of young animals of various groups have been studied by placing them for
fattening immediately after culling. The total increase during the period of fattening of young animals
from Akzhaik rams was 15.40 kg, and from Volgograd rams — 14.42 kg. As a result of the slaughter of
4-month-old sheep, some advantage in pre-slaughter weight was noted in lambs obtained from
Akzhaik sheep (by 0.3 kg, or 0.9%). By slaughter weight, this superiority was 0.43 kg or 3.1%, and at
the age of 8 months — 1.27 kg or 5.8%. According to the slaughter yield, the difference was 0.9 and
1.2%, respectively, by age.
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Conclusion. In terms of slaughter weight, the superiority of offspring from Akzhaik sheep was
noted by 1.27 kg or 5.8%. The superiority of offspring from Akzhaik rams was also noted — 49.8%
against 48.6% from the offspring of Volgograd rams. At slaughter at the age of 4 months, fairly good
carcasses weighing 13.45 kg or more were obtained from all crossing options, and after fattening the
carcass weighing 21.97 kg with the advantage of offspring from Akzhaik sheep.
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TYUIH

Makanazia Boarorpaz, OWsI3bl >KYH[Ii Cay/bIKTapbl aK)KalbIK EeTTi-KYH/i KOIIKapiapbIMeH
KipicIie IaFbUILICTBIPY HITWXKeCiHAe anbiHFaH OyJaHap MeH BOTorpaj Ousi3bl XKYH/Ii KO3bLIapBIHBIH
eCy, JaMy >KoHe eT eHIM/JIITiH canbICThIpMaIbl Oaraiay HaTYKennepi OepinreH.

TonTap apachIHAAFBl Tipi CaMaKTapbl OOUBIHINA AWBIPMAIIBIIBIKTAD YKaHyapaap/[biH,
aTanbiK opManapbIHbIH TYKLIM/ILIK epeKIlie/TikTepiMeH yKaHe TeTepO3UCTiH KacueTiMeH TYCiHipinei.
CoHbIMeH, aK)KaWblK eTTi-KYH/i epKeK KO3bljiaphl Tipilieli casMarbl OOMBIHIIIA BOJTOPAATHIK OMS3bI
JKYHA1 KaTapJjacTtapblHaH TyfFaHza 9,1%-ra (P<0,05), eHeciHeH auibipranza 2,1%-ra >xoHe 8
aieiFbiHa 5,2%-ra (P<0 ,05) apThiK 60761 ¥ pFaliibl KO3bIIap, catikeciniie, Tyradga 0,4 Kr Hemece
9,8% (P<0,05), 8 atiga 1,6 kxr Hemece 5,8% (P<0,01) 6ackiM GozblL.

ETTinik  KacueTTepiH cUMaTTaWThIH [JeHe eJjlleMepi MeH [leHe WHJAEKCTepiHiH
KOpCeTKIlTepiHiH MaHzepi OOMbIHINA aKXaWbIK eTTi-)KYH/i TYKbIMBIHBIH, TO/Iepi BOJTOTpaj| OUsI3bl
JKYH/1 KOLLIKAp/iap/bIH, YpHaKTapblHaH apThIKIIbLIBIFBIH KOpCeTe/.

ET enimzinirin 3eprrey yiuiH 4 >koHe 8 al/iblk epKeK KO3bUlap/blH Oakbllay COHOJIaphI
XKypri3inzi. By perre colibic canmarbl OOMBIHINA aKKaWbIK eTTi-KYH/i TYKbIMBIHBIH Tesi 1,27 Kr
HeMece 5,8 maiibi3ra apThIK, 001k

PE3FOME

B crathe TIPUBOASATCS pe3y/lbTaTbl CPaBHUTENBHOW OLIEHKU pOCTa, Pa3BUTUS U MSICHOU
MPOAYKTUBHOCTHA MOJIOAHSAKA BOJITOTPaZiCKOM TOHKOPYHHOU IOpOAbI W TIOMecel, TMONy4YeHHBIX B
pe3y/skTaTe BBOJHOTO CKPEIIMBAaHWsS BOMTOTPAJCKUX TOHKOPYHHBIX OBIIEMarok ¢ OapaHamu
AK)KaMKCKOM MSICO-I1IePCTHOM TTOPO/IbI KPECThSTHCKOTO X03scTBa «CanraHar.

Paznmuuust Mexxay TpyImnaMyd TIO0 >KUBOW Macce OOBSICHSEeTCS TIOPOJHBIMH 0COOEHHOCTSIMU
OTI[OBCKMX (DOpPM >KMBOTHBIX U TMIPOSIBJIEHWEM TeTepo3uca. Tak, OapaHUMKM OT aKKaUKCKUX
MIPOU3BOAIUTE/IEN TIPEBOCXOJUIN M0 >KUBOW Macce 6GapaHUMKOB OT TIPOW3BOJAUTENEH BOTOTPAJiCKOM
Mopo/ibI Tipu poxkaeHun Ha 9,1% (P<0,05), npu orouBke Ha 2,1% u B 8 mscsieB Ha 5,2% (P<0,05).
SIpOUKH, COOTBETCTBEHHO, ITPEBOCXOAWIU Tpu poxkieHuu Ha 0,4 kr wau Ha 9,8% (P<0,05), B 8
MecsieB Ha 1,6 kr wm Ha 5,8% (P<0,01).

[anHble TPOMEPOB Tejla W BEeJWYMHBI WHJIEKCOB TeJOCIMKEHUs, XapaKTepU3YIOIIIX
BBIP@KEHHOCTh MSICHOCTH, TOKa3bIBalOT MPUMYIIIECTBO MOJIOJHSKA OT MPOU3BOAUTENeN aKKauKCKOU
TOPO/bI HaZl IOTOMCTBOM MPOU3BOIMTE e BOATOTrPaACKO MOPO/bI.

g v3ydeHWss MsACHOW TPOAYKTUBHOCTH TIPOBOAM/IMCH KOHTPOJIbHbIE yOOM OapaHUHMKOB B
Bo3pacte 4 u 8 MecsiieB. [Ipu 3ToM 1Mo y0oiHON Macce OTMeUEHO TPEeBOCXO/ICTBO TIOTOMCTBA OT
aKXaWKCKWX OapaHoB Ha 1,27 kr umu Ha 5,8%.
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STUDY OF THE EFFECT OF PROTEIN-VITAMIN-MINERAL FEED ADDITIVES ON THE
INCREASE IN LIVE WEIGHT OF HORSES

ANNOTATION

Agriculture is considered an important industry for Kazakhstan. Consumer demand for livestock
products (beef and dairy cattle) is very high. Protein-vitamin feed additives are of great importance in
the breeding of meat and dairy animals. Feed additives not only increase live weight gain, but also
strengthen the immunity of animals and increase resistance to adverse environmental factors. The
article discusses the results of experimental studies on the influence of a feed additive of a new
composition on the physiological condition of horses on the yield and quality of meat products. As an
obyect, horses of the Kazakh breed aged 1.5-2.0 years were selected, that located in the stall. Based on
the study of blood composition, an increase in the values of erythrocytes, hemoglobin, leukocytes and
platelets was revealed in the experimental groups of horses taking the feed additives, compared with
the animals of the control group. This indicates the activation of immunity and the improvement of
protein-carbohydrate metabolism in horses of the experimental groups. The purpose of the research
work is to study the effect of a protein vitamin mineral feed additive on the meat and productivity of
horses. This feed additive allows you to expand the range of feed additives that increase the live
weight gain of farm animals.

Key words: feed additives, animals, vitamins, horses, metabolic processes, proteins, and
agricultural production.

Introduction. The leading agricultural sector in Kazakhstan is animal husbandry, which
satisfies the population need for basic food products. In this regard, special attention is focused on
improving animal productivity, improving product quality, and reducing its cost [1].

The development of livestock production largely depends on the state of the forage base and the
balanced feeding of farm animals. Most of the feed balance includes feed products produced from
forage crops grown in a particular region, in particular, the Turkestan region, as well as feed products
obtained from the processing of grain and industrial crops.

In recent years, foreign and domestic scientists have proven and scientifically substantiated the
expediency of introducing various feed additives, including energy ones, into the composition of
recipes for cattle. This is due, first of all, to the increased genetic potential of animals and the
development of new technologies in the production of feed additives [2].

29


mailto:davlat.yuldashbek@ayu.edu.kz
https://www.scopus.com/affil/profile.uri?afid=60108970
https://orcid.org/0000-0001-9342-7502
mailto:ecolog_kz@mail.ru
https://www.scopus.com/affil/profile.uri?afid=60108970
https://orcid.org/0000-0002-0842-4647
mailto:esenbaeva.j@mail.ru
https://www.scopus.com/affil/profile.uri?afid=60108970
mailto:esenbaeva.j@mail.ru
https://orcid.org/0000-0002-7737-548X
mailto:ecolog_conf@mail.ru
https://www.scopus.com/affil/profile.uri?afid=60108970
https://orcid.org/0000-0002-0709-7453
https://orcid.org/0000-0002-0709-7453

Animal husbandry

As aresult of the increase in livestock production, i.e. intensive industrial animal husbandry has
caused a lot of stress in animals. As a result, the number of diseases of the digestive system increased
in farm animals, and, accordingly, this negatively affected the productivity of animals [3-4].

The problem of full-fledged feeding of farm animals is becoming increasingly important. It has
been proven that it is important not only to satisfy the needs of animals for the main nutritional factors,
but also the ratio of individual nutrients in the diet (sugar-protein, energy-protein, acid-base), in the
absence of antinutritional and toxic substances in the feed [5].

The source of the most important mineral substances for farm animals is vegetable feed.
However, the mineral composition of feeds is subject to significant fluctuations depending on their
quality, zonal, and other factors. Animals often lack certain elements in their diets. Therefore, in the
practice of animal husbandry, it is necessary to widely use mineral supplements to balance diets with
missing macro- and microelements on the basis of the recommended norms of requirements, taking
into account their content in feed. Depending on the missing 11 mineral elements, appropriate mineral
supplements of natural and artificial origin are introduced into the diet of animals [6].

Since the second half of the 20th century, animal husbandry has developed well. In order to
obtain quality food and ensure high productivity of animals, the introduction of antibiotic growth
promoters into animal feed has been used as a common preventive practice to improve the
gastrointestinal health of animals [7-9]. A group of beneficial microbes is used as feed additives in
Europe [10]. They were first used in animal husbandry in the 20th century to improve feed efficiency
and reduce diarrhea in pigs, and to reduce intestinal colonization by Salmonella in chickens [11].

Improving the safety of animals and their productivity depends mainly on the conditions of
animal housing and the quality of the food supply. The feed used for feeding farm animals must
contain nutrients in an assimilable form, must not have a harmful effect on the health of animals and
the quality of the products received from them. The completeness of the feed is characterized by the
content of proteins, a wealth of vitamins, macro-and microelements, and the content of other easily
digestible nutrients [12].

In practice, diets of natural animals feed for regulating metabolic processes in their organisms,
namely, to satisfy the needs for proteins, vitamins, and minerals, to suppress the activity of certain
groups of microbes, stimulate growth and development, feed additives of various nature and
compositions are added [13- 14].

Neglecting the existing prohibitions, many farms are introducing certain amounts of antibiotics
into feed or feed additives to preserve livestock and stimulate animal growth. As a result of the use of
antibiotics in animal husbandry, there is a danger of the emergence of stable forms of pathogenic
microorganisms in the environment and a decrease in the therapeutic effect of many antibiotic
substances in human disease [15-16].

In this regard, the World Health Organization announced the need to stop the regular use of
antibiotics in order to stimulate the growth and prevention of diseases among healthy farm animals.
WHO pointed out the usefulness of agricultural production without antibiotics by using an alternative
to antibiotics to feed animals. [17-18].

The use of antibiotics in agriculture also negatively affects the quality and safety of the final
product, which is noted by many international organizations (WHO, etc.) [19].

Other substances actively used to increase the productivity of animals are hormonal
preparations. According to the official report of the European Union, meat supplied from abroad
contains hormones - estrogens, gestagens, androgens, etc. These hormones are regularly administered
to animals to increase meat productivity and achieve minimal costs for feeding and care, and,
accordingly, to maximize profits [20].

The productivity of cattle depends on competent and high-quality nutrition. Various beneficial
substances help to balance the diet, provide better digestibility of food, and strengthen the immune
system of animals. Enriching the feed base with additives allows milk and meat producers to
effectively overcome the difficulties associated with feeding and achieve high production rates.

Over the past decades, the zootechnical science of animal nutrition has accumulated a large
amount of experimental data on various nutrients, feed efficiency, and product formation [21].

Every year, in connection with the intensification of animal husbandry, the problem of full-
fledged feeding of farm animals is becoming increasingly important. A special role is played by
unconventional feed additives, which, due to improving the quality of diets and improving the
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physiological state of the body, provide environmentally friendly, competitive, and widely demanded
products.

An analysis of literature indicates the widespread use of residues of cotton processing plants,
consisting of flaps, cups, bolls, and cotton leaves as additives in traditional feeds to increase the
nutritional value of [22], to stimulate the growth as a growth-promoting additive metal peroxide (Ca,
Mg, Zn ) are used [23]. But, however, these feed additives do not contain animal proteins, namely,
essential amino acids of animal origin.

A number of feed additives have been developed by scientific teams of Russia [24-25]. For
example, one can note a feed mixture with a high content of complete protein extracted from
homogenized biomass of earthworms, mineral additives, yeast, and plants from homogenized biomass
obtained using complex technological manipulation [24].

In the work of Irikova O.V. and Zabudsky Yu.l., a laborious and seasonal method for the
production of protein and vitamin feed flour from a hybrid of red California earthworm grown on a
substrate of apple pomace was proposed [19]. To obtain feed flour, a substrate is prepared from apple
pomace, grinding and moistening up to 80-90%. Worms are populated in this substrate and
vermicomposting is carried out for 20 days. The obtained mass is dried by the convective method for 2
hours at a temperature of 21 ° C and then for a similar period of time drying of the mixture continues
in vacuum at a temperature of 24-27° C. To prepare a commodity form, the resulting dry mass is
crushed in a mill to a particle size of 0.02-0.03 mm. The feed mixture, which consists of two
components, does not have a high nutritional value, since it contains insufficient nutrient, mineral
elements, and plant fiber.

In conditions of intensive development of animal husbandry, only by organizing full-fledged
feeding of animals, it is possible to achieve success in obtaining high-quality, environmentally friendly
products. In this regard, every year there is a growing interest in the use of new effective feed
additives based on the use of non-traditional drugs and biologically active substances in a new
generation in animal feeding.

The aim of this study is to obtain a new biologically active feed additive with high nutritional
value on the basis of available renewable raw materials, which allows to improve the meat
productivity and physiological state of horses in fattening.

Objects and research methods. For the experiments, horses of the Kazakh breed aged
1.5-2.0 years were used. They belonged to the farm and were in a stall. The choice of these animals is
associated with an increase in the world market for horsemeat, which is a dietary product rich in
highly unsaturated fatty acids (linoleic, linolenic, arachidonic), which favorably influences the
metabolism of cholesterol in the human body, and prevents the development of atherosclerosis [26-
28].

The intrabreed type of jabe shows itself especially well: the slaughter yield is about 53-57%,
and often all 60%; milk production averages about 10 kg per day.

Horse meat is an excellent regulator of metabolism and has the property of drainage of bile in
the intestine. Horse meat is used in diet therapy of obesity and supplies a number of necessary
microelements, vitamins, and essential fats to the body, and has the ability to neutralize radiation and
other harmful effects of ecotoxicants on the human body [29-30]. This creates a real precondition for
increasing the export of fattened horses from the republic.

Of the horses, 4 groups (1 control and 3 experimental) were formed taking into account the age,
fatness, and physiological condition of the group, each consisting of 5 horses, weighing between 217-
229 kg. The Kazakh horse is able to feed on pastures. Their diet consists of highly concentrated,
coarse, juicy, and green foods in summer. Feed mixtures based on oats and barley are used as
concentrates. For feeding animals, a daily ration of the following composition was used: 750 g wheat
flour (3rd grade), 10 kg of clover of 1st cut, 3 kg of bran. The main feed was added to a feed additive
of the following composition: 1% dry biomass of California red worms, 2% seaweed, 2% calcium
peroxide, 0.5% calcium humate, 5% sodium chloride, 0.5% vitamin complex, 20% corn bran, the rest
is a mixture of sunflower oil cake and meal (1:1). We did not add a feed additive to the main diet of
the control group. We added a feed additive in amounts of 200 g, 400 g and 600 g to the main diet of
the experimental groups (first, second and third). For a day, horses additionally received from 0.2 to
0.6 kg of feed additive with two meals (morning and evening). Table 1 shows a scheme of the
experiment with a feed additive for horses.
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Table 1 - Experience scheme

Group Number of horses, n Feeding index

control 5 13 kg (Basicration) + 0 g
experimental group 1 5 13 kg (Basic ration) + 200 g
experimental group 2 5 13 kg (Basic ration) + 400 g
experimental group 3 5 13 kg (Basic ration) + 600 g

Before feeding, they were regularly watered 2 times with clean water to a total volume of
45-50 liters. In general, fattening lasted 2 months before the slaughter of animals. The absolute (kg /

day) and relative (%) increase in live weight, the yield of meat products were determined using widely
known practical methods of calculation [31].

All kinds of effects on the tissues of the body are reflected in the compositionand properties of
blood. Therefore, it is important to determine the blood composition of horses. Blood was taken from
the horses from the jugular vein. We used the MELET SCHLOESING MS4-3 hematological analyzer
to determine hematological parameters. Statistical processing of the results of the study was done
using a personal computer and the Microsoft Excel program. Student's confidence criterion was
used to calculate the level of differences.

Results and discussion. During the study, to control the physiological state of animals, the
biochemical and morphological composition of the blood taken from horses of the experimental and
control groups was studied. The content of hemoglobin, erythrocytes, leukocytes, and platelets in the
blood of animals was determined (table 2).

Table 2 — Hematological indicators of blood of foals

Added concentration of feed additives in the main diet, kg
Indicator Control (No. of groups)
0,2 (1) 0,4 (2) 0,6 (3)
Erythrocytes,
L0 6,19+0,31 7,02+0,40 7,92+0,32 7.90£0,33
White blood 20,8+0,55 21,4+0,39 21,6+0,51 22,8+0,46
cells, 10”1
Hem‘;*‘f/”ll"bm’ 98,8+4,1 110,3+4,2% 118,145,0% 120,0+4,4%
Platelets, 10%1 460,1+5,7 482,5+5,3% 490,3+4,9% 493,0+6,2%
*P>0,05

As a result of biochemical studies of the blood of horses from the experimental and control
groups, the increase in hemoglobin content in the experimental groups was found to be 11.5 g/l (group
1), 19.3 g/ (group 2) and 21.2 g/1 (3 group), respectively, compared with the control group (P>0,05).

Platelets take an active part in blood coagulation and nonspecific protective reactions of the
body. In our experiment, at the final stage, the formed elements range from 460.1 to 493.0 « 109/1, in
percentage terms, the difference in platelet count is 4.9-7.1% in the experimental groups compared to
the control group (P>0,05). This proves the predominant tendency to increase the assimilation of
nutrient components in the experimental groups, especially inorganic microingredients.

As can be seen from the results of hematological studies of the blood of animals participating in
the experiments, an increase in indicators was revealed - red blood cells, hemoglobin, white blood
cells and platelets, which indicates the activation of cellular immunity, indicates a correct metabolism
as a result of obtaining good nutrition.

The digestibility of starch in horses varies from 87% to 100%. Horses have low activity of the
pancreatic enzyme alpha-amylase, which can compromise the prececal digestibility of diets high
amounts or sources of this morphologically complex nutrient (Kinzle, 1994; Meyer, 1995) [32-33].
The post-feed plasma glucose concentration, referred to as the glycemic response, may be affected by
particle size, degree of heat treatment, protein composition, fat content, and fiber content of the feed.
The biochemical structure and absorption process of carbohydrates may depend on the content and
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interval of the previous meal period (Morgado, 2009) [34]. In most cases, all soluble carbohydrates
that enter the body are absorbed into the blood and plasma (Santos, 2002) [35].

Table 3 presents the results obtained in the study of the chemical composition and caloric
content of meat of the control and two experimental groups, in the diet of which additionally
introduced feed additives (FA). It shows the increase in protein and fat in the meat of the experimental
groups compared to the control, while the content of both protein and fat increases with increasing
concentration of the feed additive in the feed.

Table 3 — The chemical composition of horse meat, %

. Group
Indicator C | experienced with the use of FA, kg / day
ontro 0,2 0,4 0.6
moisture 70,33+£2,23 69,98+2,10 69,50+2,01 67,12+2,14
protein 17,62+0,75 17,77+0,69 18,80+0,71 19,72+0,83
fat 10,12+0,13 10,69+0,12 11,70+0,10 11,95+0,09
ash 1,93+0,02 1,56+0,02 1,00+0,02 1,21+0,01
Energy in 1
kg of meat, 1331,93 1400,57 1409,82 1458,12
Kj

From the results of studies on the effect of feed additives on animal body weight gain, it follows
that the proposed ratio of components normalizes microbiocenosis, increases feed digestibility by
activating the gastrointestinal tract, and improves protein carbohydrate metabolism (figure 1).

400
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&
9 ]
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100
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The mass of horses at the end of the experimental period (after 60 days)

Figure 1 — The effect of feed additives on the increase in live weight of horses
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Based on the analysis of the results of experimental studies, it can be noted that feeding horses
of the experimental groups with a protein-vitamin-mineral feed additive helps increase live weight
gain (figure 2).

The total average live weight of 1 horse of the experimental group, fed with feed additives, was
~ 344 kg. The weight of meat obtained after slaughter, including internal fat, liver, kidneys, heart, and
other entrails, weighed 206 kg, which corresponded to a slaughter yield of 59.8%. The slaughter yield
for horses of the control group that were fed without feed additives did not exceed 53.3%.

Figure 2 — The results of the experiments on horses using
protein-vitamin-mineral feed additive to increase live weight gain

Conclusions. On the basis of experimental studies, the effectiveness of including a feed additive
in the main diet of horses, containing along with a complex of vitamins, minerals, and biomass of red
California worms, which is characterized by a number of medicinal properties has been established.
Blood biochemical parameters of all experimental animals were within the standard parameters. The
feed supplement helped to increase the average slaughter yield to 59.8%.

The possibility of expanding the range of feed additives contributing to the production of high-
quality horse meat with a high content of protein (~ 19%) and fat (~ 12%) is shown.

Acknowledgments. The work was carried out within the framework of the commercialization
grant project 0017-18-GK “Production of fortified biomass of red Californian worms and feed protein
vermiadditive in the form of granules.”
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TYUIH

Aybin miapyamibuiblFbl  KazakcraH MeMuieKeTi YIiH MaHBI3ZBI CEKTOP OOJbIN  caHamajpl.
dcipece, Man IapyallblIbIFLl (TTI K9He eTTi-CyTTi ipi Kapa Mam) eHiMJepiHe TYTBIHYIIbLIBIK
CypaHsbIC eTe >Xorapbl. ETTI — cyTTi Masn ecipyje AspyMeH[eH[ipireH KeM - asbIKThIK KOCIalap/blH,
MaHbI3bl 30p Oonbim Tabbimanpl. JKeM-a3bIKTHIK, KOCMaaap KaHyapJsap/pblH, CajMak MacCachlH
apTTHIPBIT KaHa KoWMaii, o/1apZiblH UMMYH/BIK JKYHeciH HbIFaliTa/ibl )KoHe ChIPTKbI OPTaHbIH, KOJIaliChI3
(hakTopsapbIHa TO3IMIMIriH apTThipaZibl. Makasafia >kaHa >KeM-a3bIKTBIK KOCIA KYPaMbIHBIH,
JKBUTKbLIAP/IbIH,  (DU3HOJIOTUSTIBIK, JKaF/laliblHa, eT ©HiM/epiHiH LIBIFBIMBI MeH carachiHa JCepiH
TOXKIpUOe/IiK 3epTTey/IiH HITHXKe/Iepi KapaCThIPbIIFaH. 3epPTTey )KYMBICHIHBIH, HbICAaHbI peTiHze: 1,5-
2,0 >kacTarbl Ka3ak, TYKbIM/IbI JKbUIKbI JKaHyap/iapbl TaHAa/IbIHBII alblHAbL. 3epTTey >KYMbICTapbIHbIH,
HOTWXKeECiHZIe Masl a3bIKTBIK KOCManap/pl KaObUiaraH TKipuOemiK TOM >KaHyapJapbiHbIH (MbICas
peTiH/le O KbUIKbUIAPZABIH) KAaH KypaMbIH/aFbl KODCETKIIITep: >SpPUTPOLIMTTED, TeMOTrI00uH/ep,
JIEMKOLUTTED MeH TpoMOoLuTTepiH 6akpiiay TOOBIHAFEI XKaHyap/iapMeH CalbICThIpFaHza Oipiama
JKOFaphl/IaFaH/bIFbl aHBIKTAIABL. By Toxipubenik TonTapAarbl KbUIKBUIAPJBIH, UMMYHHTETI MeH
aKybI3-KeMipCy 3aT a/JMacyblHbIH, >KaKCapFaHJbIFbIH KepceTTi. FbUIbIMU-3€pTTey >KYMBICHIHBIH,
MaKCaThbl — >KbLJIKbl MaJ/IbIHBIH, €TiHE ’KoHe eHIMZi/MiriHe TPOTeUH/Ai, A9pyMeHli-MUHEPaIbl a3bIKThIK,
KOCTIaHbIH ~9CepiH 3epTrey Oonbim  TaObutagpl. Bya  a3bIKTBIK KOCMA — aybLIIapyallblIbIK,
JKaHyapJiapbIHBIH CaJIMaK MacCaChlH apTTHIPAThIH a3bIKTHIK, KOCIMaaap/blH aCCOPTUMEHTIH KeHenTyTe
MYMKIiHZiK Oepefi.

PE3IOME

CenbCKoe X039HCTBO CUMTAETCS BaXKHOU oTpacsibio s Kaszaxcrana. ITotpeburenbckuii cripoc
Ha TNPOJYKLMIO >KMBOTHOBOZCTBA (MsICHOTO M MOJIOUHOTO CKOTOBO/CTBA) OUeHb BBICOKO. BeskoBo-
BUTaMHHHBIE KOPMOBBIE /100aBKM MMEIOT OOJbIIOe 3HaueHWe B pa3BeJeHUM MSICHBIX W MOJIOUHBIX
JKUBOTHBIX. KOpMOBbIe Z1006aBKM He TOJIBKO yBETWYMBAIOT MPUPOCT >KUBOW MAacChl, HO U YKPEIUISIOT
UMMYHUTET Y >KUBOTHBIX M TIOBBIIIAIOT YCTOMUYMBOCTb K HeOs1aronpusTHBIM (akTopaM BHeLIHel
cpenpl. B cTaTbe pacCMOTpeHBI pe3y/bTaThl SKCIIePUMEHTaIbHBIX UCC/IeJOBAaHUN BIMSHUS KOPMOBOM
Jno0aBKM Ha (M3HOJIOTMUECKOe COCTOSIHUE JIollaZied, Ha BBIXOJ M KaueCTBO MSICHOW TPOAYKLWH.
B kauectBe 00ObekTa ObLTM BbIOpPAaHBI JIOMIAAM Ka3axCKOW TOpojkl B Bo3pacte 1,5-2,0 ropa,
Haxogsulyecs B croiie. Ha ocHOBaHe McCC/IefloBaTe/NbCKUX AaHHBIX B COCTaBaX KPOBU Jojalleild
BBISIBJIEHO TIOBLILIIEHWE TIOKa3aTesell 3PUTPOLUTOB, reMOryio0uHa, JIEMKOIIUTOB W TPOMOOLIUTOB Yy
OTIBITHOW TPYIIIbI, MOTyYaBIIMX KOPMOBbIe NOOABKH, 10 CPaBHEHHIO C JKMBOTHBIMH KOHTPOJILHOM
rpynmnel. OTO CBHU/ETeNbCTBYeT 00 akTHBAallMM MMMYHHTeTa W Y/yullleHHH O6esKoBO-YIJIeBOJHOIO
oOMeHa y jiola/iei ONbITHLIX rpyri. Llebio HayuyHO-HUCCIe0BaTeIbCKOM paboThI SIB/ISIETCS U3yUeHre
BWsiHUSL O€/TKOBOW BUTAaMHUHHO-MHHEpaTbHOM KOPMOBOM /100aBKM Ha MSICHOCTb U MPOJYKTHBHOCTh
nomazeil. laHHas KopmoBasi [Jo0aBKa IO3BOJIsieT PaCIIMPUTh acCOPTHMEHT KOPMOBBLIX 00aBOK,
YBeTMYMBAIOLIMX MTPUPOCT KMBOW MaCChl CETbCKOXO03SICTBEHHBIX )KUBOTHBIX.
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EFFECTIVE TECHNOLOGIES IN DAIRY CATTLE BREEDING

ANNOTATION

This paper describes the effective use of stress-free technology in dairy cattle breeding.This
method is widely used in the technology of milking dairy cows and raising cubs.

The article clearly shows the method of caring for calves in the conditions of the Republic of
Kazakhstan in the period after milking and milking.A complete comprehensive study of the impact of
stress factors on the body of young cubs during the milking period and cows during the milking season
was carried out.The article provides a list of work on stress — free care of calves and dairy cows during
the milking period.

According to the results of the work, 4 —day Cubs in the experimental group were trained on
substitutes with a high content of dairy products from the 12th day, exceeding their live weight by
5.8% in 15 days, and by 8.2% at one month.Cubs during the milking period in this research group at
the end of the prophylactic period had a live weight of 77 kg, that is, 6.9% more than Cubs in the
control group.This is the result of an early transition from milk to milk substitutes.The results of the
conducted studies show that during stress, the number of white blood cells in the control group
increased by 29%, the granulocyte increased by 9.02%, the erythrocyte by 7.5% and the average
amount of red blood cells by 2.7%.

Shows the effect of crossings on the amount of milking, the decrease in milk yield of dairy cows
during zooveterinary measures.

Veterinary Measures for cows of the control group in the farm" zholdybay "reduce the milking
rate by 16.7%, in the farm" Beibit "by 13.5 and in the farm" Balke "by 14%, in the farm" Zholdybay
"— 10% lower than in the farm" Beibit "by 8.7% and in the farm" Balke " by 9.6%.

Key words:dairy farming, calves, cows, stress, efficiency.

Introduction. Dairy cattle breeding in the Republic of Kazakhstan is developing due to
purposeful breeding work and targeted rearing of young animals[1, 2].

Scientific developments on dairy cattle breeding, maintenance and feeding technologies are
actively used in specialized dairy farms and large agricultural holdings of the Republic of Kazakhstan
[3, 4,5, 6].

Traditional approaches in dairy cattle breeding are constantly being improved, and advances in
technology for reproduction and rearing of repair young are being actively used [7, 8].

Advanced proven foreign technologies for breeding and breeding dairy cattle, taking into
account the developments of domestic scientists, are successfully used in Baiserke — Agro LLP of the
Republic of Kazakhstan [9].
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Despite certain achievements in the breeding of dairy cattle and the technology of keeping on
dairy farms, animals constantly need to improve methodological approaches in growing repair young
animals and obtaining milk of high technological quality [10, 11, 12, 13].

To determine the service methodology that reduces stress and stress-free work for them, it is
necessary to know the classification of stress-inducing factors such as feed, technological, climatic,
veterinary and transport.

Feed factors mainly include: violation of the regime, schedule, frequency of feeding, poor feed
quality, underfeeding, starvation, overfeed,;

Technological ones include the conditions of keeping, density and different ages of animals in
groups, the feeding front, the noise of servicing animals of gender and age groups by the stage of their
development;

Climatic conditions include temperature, humidity, chemical composition of the air: toxic gases,
microorganisms, a sharp transition from hot to cold habitats;

Veterinary services include weighing, treatment, vaccination, castration, fixation, hoof cleaning,
etc.

For transport — loading, fitting, shouting noise, crowding, physical stress, temperature regime,
transportation distance.

When servicing animals, staff are required to comply with technological requirements to
prevent the influence of the above 5 factors. These are related to the work of a calf breeder, a
stockman, a tractor driver, a milkmaid, a veterinary specialist, an inseminator, etc.

The purpose of the research. To study the effectiveness of stress-free technology in dairy
farming. When raising calves and milking cows.

Research methods. The research was carried out in the farm "Beibit" of the Zhambyl district of
the Almaty region, the farm "Balka" of the Beskaragai district of the East Kazakhstan region, the farm
"Zholdybai" of the Zhambyl district of the Zhambyl region.

The studied basic farms are located in four regions of the country: in the eastern, southeastern,
southern and central regions of Kazakhstan, which affects the conditions of animal husbandry and
milk production technology. According to the number of livestock, they belong to the category of
small farms. The largest number of cattle was in the farm "Beibit" - 271 heads, including 132 dairy
cows, the second place was occupied by the farm "Balke" with 235 cattle, including 107 dairy cows,
and in the farm "Zholdybai" there were 172 heads of cattle, 86 heads of cows of the dairy herd. All
farms have a tethered maintenance method and a stable-pasture maintenance system.

In all farms, the service period is within the normal range — 51-80 days.The heifers were
inseminated at the age of 18 months, when they reached a live weight of at least 360 kg.There are all
necessary livestock facilities, including stalls for departments and dispensaries for raising calves from
1-2 days to 2 months old and calf houses from 3 to 6, 7-12 months old. The average milk yield ranges
from 2,760 kg in the Balka farm to 4,331 kg in the Beibit farm, and in the Zholdybai farm it occupies
the average milk yield and amounts to 3,872 kg per cow.

Due to the tethered content of cows, the loads on milkmaids of 40-43 heads of cows were
determined. Cows of 4-7 lactation are found in the dairy herd.The average productive longevity ranges
from 4-5 lactation. The farms use walking areas at the rate of 10-15 m2 per head. Cows are milked on
LSD in two farms, and on the dairy farm of the Zholdybai farm - on a mobile milking machine Model
DK2-RK.

When raising calves, it uses a milk drinking scheme, a whole milk substitute and a feeding
scheme for calves up to 6 months of age. Starting from the age of 3 months, he drives the calves out to
pasture for 2 hours before lunch. The content of the calves is individual for 1 and 2 heads.

The simplicity of the technology of raising, keeping and feeding livestock in these farms made
it possible to study methods and methods of animal care at each stage of the technological cycle,
especially their impact on the manifestation of stress in animals. The main digital materials obtained in
the experiments were processed biometrically in the EXCEL program.

The results of the research. In order to study the methodology of servicing calves, all elements
of the stages of production process technology were covered during the research work, starting with
the process of feed preparation, feeding, keeping and milking cows. The results of studying the effects
of various factors on the stress state of animals in the conditions of the Zholdybai farm are given in the
appendix (Table 1).
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The scheme of drinking calves in the Zholdybai farm is presented in Table 2.

Table 1 — Study of the effect of stress factors on the animal body

) Premises
Factorscausingstres - - —
. younganim | cowproduction | milkingp
S dispensary calves
als workshop arlor
Feed (on the hands
of the feeding + - - + -
mode)

Hierarchical - - + + -
Mechanlca.1n01se, + N N N N

screaming
Treatmentofservice + N 3 +

personnel
Zootechnicalevent + + + + —
Veterinaryactivities + — — + —

Note: + - stress is manifested in animals: - - stress is not manifested in animals

By observation, it was found that in the calf dispensary, 6 points of the stress-free maintenance
methodology in the Zholdybai farm, 4 points in the Beibit farm and 5 points in the Balke farm are not
performed (Table 3).

The processes of starting, preparing and conducting calving of cows, carrying out measures for
veterinary sanitation, conservation, maintenance of newborn calves, as well as the use of special splits,
in the process of raising calves, in conducting linear assessments of first-calf cows and in conducting
veterinary measures to create conditions for maintaining veterinary well-being on the farm were taken
into account.

It was found that calves suffer from diseases of the gastrointestinal tract at an earlier age during
the preventive period of rearing, and diseases of the upper respiratory tract at a later age (Table 4).

Table 2 — Scheme of drinking calves of the Zholdybai farm

Grou 0 Growingperiods, da
P 0-6 7-15 16-21 21-35 35-60
control 10 colostrum | milk abr”pttrrlansmo 3[M-1 | ZTSM-1
eXpegeme 10 gradual ZTSM-1 | ZTSM-2

Table 3 — List of work performed for stress-free animal care
Compliance with the technology of launching dairy cows, taking into account the level of
dairy productivity

Creation of appropriate requirements for the conditions of keeping and feeding dry, pregnant
cows, especially the last 2 months of pregnancy

Preparation for calving of cows and heifers and calving according to veterinary and sanitary

hygienic requirements
Compliance with conservation measures, first aid to the calf and new-bodied cows
Ensuring the individual maintenance of calves
Compliance with the drinking and feeding scheme for calves from birth to 6 months of age
Using splits for monthly weighing of calves

1

NG| W

The influence of stress-causing factors, including special splits of animals, was studied in the
Zholdybai Farm, Beibit Farm, Balka Farm (Table 5). When switching from milk to feed of vegetable
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origin, the stage of accustoming them to coarse compound feeds is not observed. It has been
established that weaning calves after 2-4 days of keeping with their mother causes them nervous
stress. When serving colostrum, after weaning from the mother, they do not drink immediately from
the bucket, as they require gentle training.

When using infrared lamps in a cage, the calf adapts more quickly to environmental factors. The
microclimate is the main factor affecting the health, growth, and development of calves. Some
indicators of the microclimate of the dispensary of the dairy farm KH "Balke" are given (Table 6).

In the Zholdybai farm, the calves of the control group could not get used to drinking from a
bucket for the first 2-3 drinks, as a result, 5 calves had feed diarrhea, experienced calves, who
immediately from day 1 were accustomed to diarrhea, had 3 calves in the first week of life (Table 7).

It was found that 14 cases of gastrointestinal tract disease were registered in control calves,
while diseases of older calves appeared. This is due to a violation of the transition from milk to a
substitute and to compound feed, and experienced calves have a 33% lower incidence due to gradual
habituation and transition from one feed to another (ZCM, prestarter and compound feed).

The indicators of growth intensity in experimental calves during the prophylactic period of
rearing were studied (Table 8).

The results of the study showed that the calves of the experimental group, who were
accustomed to eating from the age of 4 days old and from the age of 12 days old, began to be
accustomed to a substitute with a high content of dairy product and they exceeded the live weight by
4.8% by the age of 15 days, and by 8.2% by the month.

By the end of the prophylactic period, these calves reached a live weight of 77 kg, which is
6.9% higher than that of the control calves.

This is the result of a gentle lifestyle of the maintenance staff, early training in prestarter and a
gradual transition from milk and its substitute.

Table 4 — Results of the study to determine the methodology of animal care

Balke farm, Fast Kazakhstan region, Beskaragai district, Birlik village
Theincidence . .
Animalservices
Drin ofcalves
Eaézll Perio | Conten | kings | Feedings | Veterinary Gtas:.rm h
8 ds ts chem cheme activities | MM | yp | WRER | henwal | feedi
ves o | P cleani Kin n
TRAC ng & &
T
there
Disp 42- are Sche | Scheme- | disinfectio . from 30
ensar | houses me-1 1 n 1% — daily days- 1 3
ies in the time
index
there
The are 5-
milk | 60- V(l)t(ZES Sche | Scheme- if 3 0,30 1 time 3
perio 90 in the me-2 2 necessary %
d group
cell.
After . .
theda insectio
ir 91- nsof 3 Scheme- planned 3 3 7 times 3
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Table 5 — Elements of calf maintenance technology for targeted cultivation in dairy farms
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2
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Table 6 — Microclimate indicators in the dispensary for keeping and rearing calves of the farm

"Balke"
Temperatur Relativehumidity . . Ammoniamg/ | Carbondioxid M}croblal
Ne e % Airvelocity m/s A3 o environment
,C° ’ t.m.t/mA3
1| 7,240,20 81,5+0,16 0,11+0,20 11,1540,12 0,10+0,13 76,000
2 | 10,4+0,02 83,4+0,30 0,16+0,03 23,15+0,13 0,15+0,13 83,420
3 | 3,06+0,03 73,2+0,32 0,17+0,12 16,0340,13 0,11+0,03 65,240
1| 6,50,10 74,0+0,10 0,14+0,09 18,0340,13 0,10+0,14 71,128
2 | 8,2+0,20 87,4+0,18 0,11+0,11 23,03+0,12 0,13+0,01 78,631
3| 7,5+0,40 74,5+0,24 0,15+0,02 13,05+0,10 0,03+0,70 65,330
1| 9,0£0,12 79,2+0,20 0,15+0,08 20,04+0,10 0,13+0,05 72,210
2 | 11,5+0,04 80,0+0,40 0,11+0,01 19,1340,13 0,16+0,9 83,526
3| 10+0,05 81,5+0,03 0,10+0,10 30,08+0,13 0,10+0,02 80,000
Table 7 — Incidence of gastrointestinal tract of calves in Zholdybai farm
Group Growingperiods, days
1 0-6 7-13 14-20 20-28 30-58
thecontrol 10 5 3 5 2 B
isexperimental 10 3 1 2 - -

Table 8 — Dynamics of live weight of experimental calves during the prophylactic period of

cultivation
Group Liveweight, days
n atbirth 15 30 60
thecontrol 10 32,0+0,6 40,5+1,25 48,0+1,46 70,0+1,70
isexperimental 10 33,5405 41,5+1,31 52,0+1,52 76,0+1,65
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The use of special splits for weighing young animals did not cause them noticeable stress, so
this light stress ended without going to the second stage. Of the 10 experimental calves, the respiratory
rate was increased and two calves had pulse increases, and of the 10 control calves, all calves suffered
severe fright, as they were chased with sticks and increased respiratory rate, pulse rate were in 6 calves
(Table 9).

Table 9 — Physiological parameters of calves after weighing of the Baby farm

Group
The appearance of signs of stress
n bodytrembling Breathingrate heartrate temperature
thecontrol heads time | heads time hesad time
isexpeliimenta 10 3 20:30 6 54,3811,3 6 154,;11,4 38,5¢1,4
0| - 515 | 2 43’251’0 2 124’?2’6 38,042,0

It was found that the control calves had a respiratory rate of 11 and a pulse rate 30 times higher
than that of the experimental calves.

The use of special splits during veterinary measures does not cause severe stress in young dairy
cattle when they are weighed monthly in order to determine live weight and average daily gain.

Experienced calves that were weighed using a special split did not lose their daily gain from
birth to two months of age (77.1 kg), they easily tolerated stress (Table 10). At the same time, the live
weight of the control groups of calves was 73.4 kg or 4.7% lower.

Table 10 — Growth dynamics and development under stress weighing

Indicators Control Experienced
! M+m o Cv M+m o Cv
Liveweightatbirth | 32,4+0,57 1,78 533 | 33,3+0,68 2,10 6,47
1 month 50,5,+1,18 3,70 720 | 56,4+1,26 4,02 7.15
2 months 72,4+1,13 3,56 484 | 76,1+1,20 3,81 4,97

The influence of the use of special splits during veterinary measures on the stability of the level
of animal productivity, the well-being of veterinary and sanitary conditions, dairy farms of the basic
farms of the Institute has been studied.

In order to clarify the effect of stress on the animal body, we took blood samples to analyze
clinical and hematological parameters in calves.Blood for analysis from calves was taken from the
jugular vein during veterinary measures.

The conducted studies showed that under the influence of stress, the number of leukocytes in
calves of the control groups increased by 29% of the norm, granulocytes by 9.02%, erythrocytes by
7.5% and the average content of erythrocytes by 2.7%.

As a result, anxiety reactions in calves are characterized by involutional processes in the
lymphatic system, a decrease in muscle tone, body temperature and blood pressure, the development
of inflammatory necrotic processes, and the disappearance of secretory granules of the adrenal glands.
At the same time, adrenaline is intensively released — the adrenal hormone, under the influence of
which the energy resources of the body are mobilized. Changes in the blood occur - lymphopenia,
eosinopenia and polymorphonuclear leukocytosis are registered.At this stage, there is a general
mobilization of protective mechanisms to counteract negative environmental factors. In the body, the
processes of decomposition of organic substances in muscle tissues (catabolism) are intensified,
emaciation, decrease in milk productivity, egg production, etc. are observed. due to the predominance
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of dissimilatory processes, a negative nitrogen balance is detected. This stage is accompanied by some
blood thickening, increased permeability of the walls of blood vessels, hemorrhages in the mucous
membrane of the gastrointestinal tract, subsequently turning into ulcers.

The influence of the use of splits during veterinary measures on the productivity of cows
(n=150) was studied in the conditions of basic farms. Table 11 shows the results of average daily milk
yields using special splits and without, and their effect on cow yield, on the manifestation of stress in

animals in three basic farms.

Table 11 — Results of using special splits and their effect on cow yield (n=150)

Milk yield of cows to veterinary care Milk yield of cows after
Thecontrolgroup without the use of a split maintenance without splitting

M+m M+m +

1 2 3 4
Farm"Zholdy 9+0,4 7,5%0,32 -1,5

bai"

Farm "Beibit" 11,6+0,57 9,9+0,51 -1,7
Farm "Balke" 10,4+0,53 8,8+0,45 -1,6
Anexperiencedgrou | Milk yield of cows before the start of Milk yield of cows after
p veterinary care maintenance using split

M+m M+m +
Farm "Zholdybai" 8,0+0,45 7,4+0,41 -0,6
Farm "Beibit" 11,6+0,65 11,040,53 -0,6
Farm "Balke" 10,4+0,52 9,9+0,45 -0,5

Animals of the control group were subjected to veterinary care without the use of special splits,
and experimental animals using splits in the conditions of three basic farms.

In the cows of the control group, after maintenance without the use of splits, milk yield
decreased in the Zholdybai farm by 16.7%, in the Beibit farm by 13.5% and in the Balka farm by
14.0%, and in the cows of the experimental group, where special splits were used, cow yield decreased
in the Zholdybai farm by 6.7%, in the "Beibit" by 4.8% and in the KH "Beam" and 4.4% .

In the Zholdybai farm, the average daily milk yield of cows of the experimental group using
split compared with the control group without split exceeded by 0.9 kg or 10.7%, respectively, in the
Beibit farm by 1.1 kg or 9.2%, in the Balka farm 1.1 kg or 10.1%.

To identify stress in three basic farms with a total population of 150 heads, the physiological
state of cows with and without splitting was studied. The conducted studies showed that the
respiratory rate for chest movement with the use of a split showed 39-43 beats per minute (the norm is
15-30), when using harnesses or straps for fixation, the respiratory rate increased by 22-26 beats per
minute or 31.7% (Table 12).

The pulse rate in the experimental groups was 85-87 beats per minute (the norm is 50-80), and
when using harnesses and ropes to fix the animal, it increased to 95-99 beats per minute or by 13.0%.

Table 12 — Indicators of the physiological state of cows without splitting and using

thecontrol . .
isexperimental
Respiratory Heart rate. M+ Respiratory Heart rate. M+
Economy rate,M+m &a(fnflas%-safl rate,M+m (ifgn;ased-sa)m
(norm 15-30) (norm 15-30)
Farm"Zholdybai" 53,52+0,98 95,6+1,67 38,12+1,0 83,2+1,30
Farm"Beibit" 55,2+2,70 98,52+1.9 40,4+1,20 85,2+1,21
Farm"Balke" 49,4+2,15 94,32+2,0 40,4+1,21 85,6+1,20
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During the operation of the cleavage and fixator for various types of zootechnical and veterinary
measures, there were no significant changes in the composition of blood in the animals of the
experimental groups, and all hematological parameters of the animals of the control groups turned out
to be significantly higher than in the experimental groups of cows.

To calculate the economic efficiency of the split application in experimental farms, farm data on
the cost of 1 kg of milk, the selling price of 1 kg of milk, the productivity of experimental and control
groups of cows, before and after the use of the split fixator were used (Table 13).

Table 13— Economic effect of animal care using split

Economy
Indicators
Farm"Zholdybai" | Farm'"Beibit" Farm"Balke"
The number of dairy cattle, head 75 84 85
Milk yield of cows up to experience, kg 8,0+0,41 12,5+0,6 11,4+0,51
Milk yield of cows using split, kg 8,2+0,43 11,0+0,55 10,9+0,4
Milk yield of cows without the use of 7.5£0,31 10,840,51 9,8+0,43
splitting, kg
The difference in the average daily milk 0.8 11 11
yield, kg
The number qf veterinary activities 16 16 160
during the year
The selling price of milk, tg 140 140 140
Efficiency using split by herd, tg 153 200 211 904 219 296
Efficiency using a split by one goal/tg 2016 2464 2464

On dairy farms of basic farms, veterinary measures using splits are carried out 16 times a year.
In the Zholdybai farm, the average daily milk yield of cows of the experimental group, using a split,
decreased by 6.7%, and the control group by 16.7%, the difference was 10%, respectively, in the
Beibit farm of the experimental group decreased by 4.76% and the control group by 13.5%, the
difference was 8.77%, in the Balka farm respectively - 4.4% and 14.0%, the difference was 9.6%.

The economic efficiency using the split in the basic farms amounted in monetary terms to
between 2016-2688 tenge per head.

Conclusion. It has been established about the need for affectionate treatment of calves, their
gradual habituation to eating forages of plant origin. It was determined that calves who were with their
mother for 2-4 days after birth and after their transfer to individual maintenance do not drink milk
from a bucket without good training, while calves transferred immediately after drying drank
colostrum well from a bucket with a pacifier.

Transferring calves to individual cages immediately on the first day of life is easier to tolerate
stress and grow well, they are easily tamed for maintenance. In the experiments conducted, calves are
well accustomed to eating a starter and a whole milk substitute, in the future they grow more
intensively and their superiority over control is 6.9% by live weight by the end of the prophylactic
period.

A change in clinical and hematological parameters was found in animals that had experienced
stress. For example, in control calves, white blood cells increased by 29% from the norm, and red
blood cells increased by 7.5%.

When studying the effect of splits on cow yield, it was found that during veterinary measures,
milk yield of dairy cows decreases. In the Zholdybai farm, the cows of the control group, where the
vet service was provided by tying them with a lasso to the stall, milk yield decreased by 16.7%, in the
Beibit farm - by 13.5% and the Balka farm - by 14%, while the cows of the experimental groups in the
Zholdybai farm had a decrease by 10% less, in the "Baby" farm - by 8.7% and in the "Beam" farm - by
9.6% than in the control cows.
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byn >xkympicTa Kyl3esicci3 TexXHOJIOTHSHBI CYTTI ipi Kapa IIapyaulbUIbIFBIHAA THIMAL
naiifanady 6GasHzanraH. By agic cyTTi cubipsiapzbl cayy >kaHe TesepAi ecipy TeXHOIOTHSChIHAA
KeHiHeH KOJIZlaHbl/1a/ibl.

Makanaga Kasakcran PecriybimKace! xxarAaibIHa TeAgep/iH CYT eMy JXoHe cayy Mep3iMiHeH
KeliHri Ke3eHgeri Oy3aynapzpl 6arbll — KYTY 9/lici aiKbIH KepceTiireH. CyT eMy Ke3eHiHJeri »kac
TeJiZlep MeH cayy MayCbIMbIHZAFbl CUbIP/IapAbIH, aF3acbiHa Kyi3eic (akTop/iapbIHblH 3CEPiH TOJBIK,
KeIlleH/i 3epTTey >XYMBICTaphbl XKYprizingi. Makanasa cyT emy Ke3eHiHzeri Oy3aysap MeH caybIH
CUbIp/Iapbl Kyk3emicci3 KyTin — 6ary OOMBIHIIA >KYPri3i/ieTiH )KyMbICTi3iMi OepinreH.

JKymbic HaTWXKeCi OOUBIHIIIA TXKipHUOe TOObIHAAFbI 4 KYH/IK Tesngepai 12 —i1i KyHHeH 6GacTart
KYpaMbIH/]a CYT ©HIiM/Iepi >KOFaphbl aJIMaCThIPLUIFBIIITAPFa YHPETIiN, Tipisel canMarbl 6ofbiHIa 15
KyHze 5,8%, an 6ip adnbiFeiHAa 8,2% ackin TycTi. Ochbl 3epTTey TOOBIHAAFBI CYT eMy Ke3eHiHzeri
TeJiZiep TPOMUIAKTOP/IBIK Ke3eHHIH COHBIHA Tipinel caiMakTapbl 77 Kr, SFHU 0aKplIay TOOBIHIAFBI
TengepseH 6,9 % acein TycTi. By cyTTeH CyT anmacThIpFBIITApFa epTe aybICYZblH, HITHXKeCi
Oonbm Tabbutagpl. JKyprisinreH 3eprTeynep HaTWKeci OoWbIHINA Kyiisemic Ke3iHge O6akbuiay
TOOBIHAFbI Oy3ay/ap/a JeHKOIUTTep caHbl mamazaaH 29% ecce, TpaHyaorut 9,02%, 3pUTPOLUAT
7,5% >K9He 3pUTPOLIUTTEP/iH opTallia MeJsepi 2,7% eCKeHAITiH KepceTes,.

OTKenzepAiH cayblM MeJlliepiHe 3cepiH, 300BeTepUHAp/IbIK, L1apanap/bl XKYprizy 6apbIcbiH/a
cayblH CUBIpJAP/IbIH, CYTTi/iri TOMeHAEeUTIHAITIH KepceTei.

«XKonapibaii» IMIK — na 6akpliay TOOBIHZAFEI CHUBIPJIAapFa BeTEPUHAPJIBIK, IIapanap apKaHMeH
Kopara Oaiinay caybiMasl 16,7%, «belibiT» IIK-ga 13,5 xoHe «banke» IIIK-ga 14% TemeHpetce,
TaXiprbe TOOBIHIAFLI CHbIp/apAa caybiH Meiiepi «Konapibaii» IIK- 10% «Beiibit» IIIK-ga 8,7
% >xoHe «banmke» IIK-n1a 9,6% Oakbliay TOOBIHIAFBI CAybIH CHBIPJIApFa KaparaH/ia TOMeH.

PE3IHOME

B cratbe paccmarpuBaercs 3(deKTUBHOCTb MCIONIB30BaHUS TEXHOJIOTMM 0Oe3 cTpecca B
MOJIOUHOM CKOTOBOZCTBe. I1py BeIpalljiBaHUM TeJIAT U JO€HUH KOPOB.

B crarbe u3noxxeHa MeTO/MKa 0OCTy>KUBAHUSI TEMSAT B MOJIOUHBIM U MOC/I€MOJIOYHbINA MepHO/IbI
B ycioBusix Pecriyosmku Kasaxcran. ITpoBesieHbl KOMILIEKCHBIE MCC/IE/JOBAHUSI BJIUSIHUSI CTPECC-
(haKTOpOB Ha OpPraHM3M MOJIOZHSIKA U MOJIOUHBIX KOPOB. IIpuBeieH mepeyeHb pabOT, BBIIOTHSIEMBIX
JJIs1 cofiepyKaHusl TesIsiT M KOpoB 6e3 crpecca. Pe3ysbTaThl Mcciie/joBaHMsI 0Ka3aad, 4YTO TessTa
OTIBITHOM TPYIIbl, KOTOPBIX TMpHydYand K TpHeMy MU C 4-T0 [HSA TpeJCTapTOBOrO BO3pacTa U
¢ 12-ro fHA Havaau MpUYYaThCs K 3aMEHUTENTI0 C BBICOKMM COJZIep’KaHUeM MOJIOUHOI'O TIPOAYKTA, U K
15-My AHIO BO3pacTa OHU MPEBLICWIN B )KUBOM Bece Beca Ha 4,8%, a no mecsitam — Ha 8,2%. K koHLy
NpopUIaKTUUEeCKOr o I1epUo/ia Te >Ke TejsTa UX CBePCTHUKOB JOCTUIJIM JKUBOM Macchl 77 KI, UTO Ha
6,9% BbII1Ie, YeM Y KOHTPOJ/IbHBIX.

OT0 pe3ynbTaT OepeKHOTO TMOAXOZAA TIepCOHasna, PaHHero TpPUYYeHHs K TIpefCcTapTepy H
IIOCTEIIEHHOI'0 Iepexofla OT MOJIOKAa M ero 3aMeHuTeneil. VccrefoBaHus IOKasand, 4TO 107,
BO3/|eMCTBHEM CTpecca y TesT KOHTPOJIbHBIX TPYII KOJIMYeCTBO JIEMKOLIUTOB YBeIUUMI0Ch Ha 29%
OT HOPMBI, I'PaHyJI0LUTOB - Ha 9,02%, 3puTpoLUTOB - Ha 7,5% U CpejjHee COofep KaHue SPUTPOLIUTOB -
Ha 2,7%.

[Tpy M3yuyeHUM B/IUSIHUSL CIUIUTOB Ha yJOM KOPOB OBbIJIO yCTaHOBJIEHO, UTO IPU IPOBeeHNH
BeTePUHAPHBIX MEPOIPUSITHH yJ0M MOJIOUHBIX KOPOB CHIKAIOTCS. B x03sticTBe “YKonapibait” y KopoB
KOHTPOJIbHOW TPYIIMbI, I/le BeTepuHapHas cy>k0Oa Obla OKa3aHa IyTeM TIPUBS3bIBAHHS MX JIaCCO K
CTOMITY, YZIOM MOJIOKAa CHU3WIUCH Ha 16,7%, B xo3siicTBe “beiibut” - Ha 13,5% u B x03siicTBe “banke”
- Ha 14%, Torga y KOpOB ONBITHBIX Tpymnm B xo3sictBe "Komngeibait" cHwkeHue Obiio Ha 10%
MeHblIle, B X03sicTBe "Belbut" - Ha 8,7% u B xo3siicTBe "Banke" - Ha 9,6%, ueM y KOHTPO/IBHBIX
KOpOB.
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