ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

KA3AKCTAH PECITYBJIMKACBHI
YJITTBIK FBUJIBIM AKAJIEMUACBIHBIH

XABAPIbI ChbI

BECTHUK THE BULLETIN

HAIIMOHAJILHOM AKAJIEMUM HAVK THE NATIONAL ACADEMY OF SCIENCES
PECITYBJIMKU KA3ZAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

PUBLISHED SINCE 1944

NOVEMBER - DECEMBER 2019

ALMATY, NAS RK



2 Clarivate
Analytics

NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kaszakcma+ Pecnybnukackl ¥Ynmmbik fbinibiM akademusicel "KP ¥FA XabapuwbiCbl" FbIfbIMU XYypHa-
nbiHbIH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeriyze
KabblndaHraHbiH xabapnaliobl. byn uHOekcmeny 6apbicbiHOa Clarivate Analytics KoMnaHUsICbl XypHarnobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday macerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKeMesiepee KOHMeHmM mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA
XabapuwbicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoFramOacmbiK yWiH €H 63eKmi XoHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsm 0nsi uHOekcupogaHusi
8 Emerging Sources Citation Index, o6HoeneHHou gepcuu Web of Science. CodepxxaHue 8 amom UuHOeK-
cuposaHuu Haxodumcs 8 cmaduu paccmompeHus komnaHuel Clarivate Analytics Ons OarnbHeluwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kadecmeo u arybuHy KOHmMeHma Ons
uccnedoeamenel, asmopos, uzdamesnel u y4pexodeHul. BkmoueHue BecmHuka HAH PK e Emerging
Sources Citation Index OemoHcmpupyem Hawy M[pUBEPKEHHOCMb K Hauboree akmyalbHOMYy U
8/1USIMeIbHOMY My IbmuUOUCUUNIIUHapPHOMY KOHMeHmy 0151 Haweao coobujecmsa.




bac penakTtoph

X. F. 1., ipod., KP ¥FA akagemuri
M. K. KypbiHoB

Pemaxnmusa ankachl

Abues P.I. mpod. (Peceit)

AobumeB MLE. npod., kopp.-mymieci (Kazakcran)
AspamoB K.B. npod. (Vkpanna)

Ammnens FOpren npod. (I'epmanus)

BaiimykanoB [I.A. npod., kopp.-myureci (Kazakcran)
Baiitymun U.0. npod., akagemuk (Kazakcran)
Banac Uozed npod. (ITonbima)

Bepcum6aes P.U. npod., akagemuk (Kazakcran)
Beusecbko C. pod. (I'epmanus)

Beanxos E.II. npod., PFA akanemuri (Peceit)
Tamumsage ®@. npod., akanemuk (O3ipOaiixaH)
I'onuapyx B.B. npod., akanemux (Ykpansa)
JasaeroB A.E. nmpod., kopp.-mymeci (Kazakcran)
Jxpo6awsin P.T. npod., akanemux (Apmenus)
Kammumoapnaes M.H. npo¢., akanemux (KazakcTtan), 6ac pen. opeiHOacapsl
Jlaepos H.IL. po@., akanemux PAH (Poccus)
Jymamky ®. npod., kopp.-mymieci (Monaopa)
Moxa Xacan Cesamat npod. (Manaiizus)
Mpipxaabikos K.Y. npod., akagemuk (Kazakcran)
Hogsaxk HU3a6enna npod. (ITompma)

Oraps H.IL. npod., kopp.-myieci (Kazakcran)
Moaemyk O.X. mpod. (Peceit)

IonsieB A.U. npod. (Peceit)

Carusn A.C. npod., akaneMuk (ApMeHus)
Caryobaaaun C.C. mpod., akagemuk (Kazakcran)
Tatkeena I'.I'. mpod., kopp.-mymieci (Kazakcran)
Ymberaes U. npod., akanemuk (Kazakcran)
XpunyHos I'.C. mpod. (Ykpauna)

KOnnam6aes F0.A. npod., PFA kopp-mymieci (Peceit)
SAxyoosa M.M. nipod., akanemuk (TokikcTaH)

«Ka3zakcran Pecniy6inkacsl YITTBIK FBUIBIM aKaeMHUSICBIHBIH Xa0apuibich».

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Menmrikrenyii: «Ka3akctan PecryOnukachiHblH Y ITTHIK FAUTBIM akaaeMusicbi»PKB (AnMaTtsl K.)

Kazakcran pecryOnukachiHbIH MoJIeHHET IeH akiapar MHHHUCTPIINIHIH AKHapaT jKOHE MyparaT KOMHUTETIHZE
01.06.2006 . 6epinreH NeS551-7K mep3imik 0acbUIBIM TipKeyiHe KOWBUTY Typajibl Kyallik

Mep3imuiniri: KbuIbiHA 6 PeT.
Tupaxsr: 2000 naHa.

Pepaxmusneig mekermkaiipl: 050010, Anmats K., [lleBuenko kemr., 28, 219 6e., 220, Ten.: 272-13-19, 272-13-18,
http://www.bulletin-science.kz/index.php/en/

© Kazakcran PecrryOnukachiHbIH ¥ ATTHIK FBUIBIM akanemMusichl, 2019

TunorpadustHeH MekeHkaitsl: «ApyHa» XK, Anmatsr K., MypaTtbaesa kert., 75.

— 3 —



I'maBHBIH penaxkTop

I. X. H., mpo¢. akanemuk HAH PK
M. K. Kypunosn

PegakmuoHHAas KOJNJIET U

Abues P.II. npod. (Poccust)

AbumeB MLE. npod., uinen-kopp. (Kazaxcran)
AspamoB K.B. npod. (Vkpanna)

Ammnens FOpren npod. (I'epmanus)

Baiimykanos [I.A. pod., un.-kopp. (Kazaxcran)
Baiityaun U.0. npod., akagemuk (Kazaxcran)
Banac Uozed npod. (ITonbia)

Bepcumbaes P. M. npod., akagemuk (Kazaxcran)
Beusecbko C. pod. (I'epmanus)

Beanxos E.II. npod., akanemuk PAH (Poccus)
lamumsage ®@. npod., akanemuk (AzepOaiigxan)
I'onuapyx B.B. npod., akanemux (Ykpansa)
JasaeroB A.E. npod., wn.-kopp. (Kazaxcran)
Jxpo6awmsn P.T. npod., akanemux (Apmenus)
Kanumoanaes M.H. akagemuk (KazaxcraH), 3aM. 1. pef.
JlaBepos H.IL. ipod., akanemux PAH (Poccus)
Jymamky ®. npod., 4i.-kopp. (Monmosa)

Moxa Xacan Cesamat npod. (Manaiizus)
MpipxaabikoB K.Y. npod., akagemuk (Kazaxcran)
Hogsaxk HU3a6enna npod. (ITonbma)

Orapp H.IIL. npod., un.-kopp. (Kazaxcran)
Mosemyxk O.X. npod. (Poccus)

Ionsie A.U. npod. (Poccust)

Carusn A.C. npod., akaneMuk (ApMeHuUs)
Caryobamaun C.C. mpod., akagemuk (Kazaxcran)
Tatkeena I'.I'. mpod., wi.-kopp. (Kazaxcran)
YwmberaeB U. npod., akanemuk (Kazaxcran)
XpunyHos I'.C. mpod. (Ykpauna)

KOnnam6aes H0.A. npod., wieH-kopp. PAH (Poccus)
SAxyoosa M.M. nipod., akanemuk (TamKHUKUCTaH)

«Bectnuk HannonanbHoii akagemuu Hayk Pecny6auku Kazaxcrany.

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Cob6crBennnk: POO «HammonaneHas akagemus Hayk PecryOnuku Kazaxcram» (T. AiaMatsr)

CBUIIETENIECTBO O NIOCTAHOBKE HA y4YeT IEPUOANYECKOro IedaTHOro m3ganus B Komurere mHpOpMayy 1 apXuBoB
MunncrepceTBa KyIbTyphl 1 nHpopMarn Pecryonuku Kazaxcran NeS551-7K, sergannoe 01.06.2006 r.

IepronuuHocTh: 6 pa3 B rox
Tupax: 2000 3x3eMIIspoB

Anpec pemgakuuu: 050010, r. Anmmarsr, yi. Lllesuenko, 28, koM. 219, 220, ten. 272-13-19, 272-13-18.
www: nauka-nanrk.kz, bulletin-science kz

© HammonansHast akagemus Hayk Pecrryomuku Kazaxcran, 2019

Anpec Tunorpaduu: UIT «Apynay, r. Anmarsl, yi. Mypar6aesa, 75

— 4 —



Editor in chief

doctor of chemistry, professor, academician of NAS RK
M. Zh. Zhurinov

Editorial board:

Abiyev R.Sh. prof. (Russia)

Abishev M.Ye. prof., corr. member. (Kazakhstan)
Avramov K.V. prof. (Ukraine)

Appel Jurgen, prof. (Germany)

Baimukanov D.A. prof., corr. member. (Kazakhstan)
Baitullin 1.0. prof., academician (Kazakhstan)
Joseph Banas, prof. (Poland)

Bersimbayev R.I. prof., academician (Kazakhstan)
Velesco S., prof. (Germany)

Velikhov Ye.P. prof., academician of RAS (Russia)
Gashimzade F. prof., academician (  Azerbaijan)
Goncharuk V.V. prof., academician (Ukraine)
Davletov A.Ye. prof., corr. member. (Kazakhstan)
Dzhrbashian R.T. prof., academician (Armenia)
Kalimoldayev M.N. prof., academician (Kazakhstan), deputy editor in chief
Laverov N.P. prof., academician of RAS (Russia)
Lupashku F. prof., corr. member. (Moldova)

Mohd Hassan Selamat, prof. (Malaysia)
Myrkhalykov Zh.U. prof., academician (Kazakhstan)
Nowak Isabella, prof. (Poland)

Ogar N.P. prof., corr. member. (Kazakhstan)
Poleshchuk O.Kh. prof. (Russia)

Ponyaev ALl prof. (Russia)

Sagiyan A.S. prof., academician (Armenia)
Satubaldin S.S. prof., academician (Kazakhstan)
Tatkeyeva G.G. prof., corr. member. (Kazakhstan)
Umbetayev L. prof., academician (Kazakhstan)
Khripunov G.S. prof. (Ukraine)

Yuldashbayev Y.A., prof. corresponding member of RAS (Russia)
Yakubova M.M. prof., academician (Tadjikistan)

Bulletin of the National Academy of Sciences of the Republic of Kazakhstan.

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of Information and Archives of the
Ministry of Culture and Information of the Republic of Kazakhstan N 5551-K, issued 01.06.2006

Periodicity: 6 times a year
Circulation: 2000 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://nauka-nanrk.kz /, http://bulletin-science.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2019

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty




Bulletin the National academy of sciences of the Republic of Kazakhstan

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 6, Number 382 (2019), 184 — 194 https://doi.org/10.32014/2019.2518-1467.161

UDC 636.033/636.082

Yu. A. Yuldashbayev', N. B. Mukhanov?, R. I. Kudiyarov?,
N. Zh. Kozhamuratov?, B. B. Traisov®, A. K. Karynbayev*

'Russian State Agrarian University — Moscow Agricultural Academy named after K. A. Timiryazev,
Moscow, Russia,
ZKorkyt Ata Kyzylorda State University, Kyzylorda, Kazakhstan,
3Zhangir Khan West-Kazakhstan Agrarian-Technical University, Uralsk, Kazakhstan,
“M. H. Dulati Taraz State University, Taraz, Kazakhstan.
E-mail: zoo@rgau-msha.ru, n.mukhanov@inbox.ru, kri_2030@mail.ru,
nishan2009@mail.ru,btraisov@mail.ru, uzniijr.taraz@mail.ru

DNA MARKERS CHARACTERISTICS
OF RAM HOGS OF MEAT-LARD BREEDS
(GROWTH, DEVELOPMENT AND MEAT PRODUCTIVITY)

Abstract. The article presents the results of studying the growth, development and meat productivity of meat-
lard ram hogs, as well as the presence of gene polymorphism in meat-lard sheep.

As aresult of studies aimed at investigating the role of marker assessment of sheep, there were obtained data on
the frequency of occurrence of genotypes in the two studied genes associated with the growth rate and meat quality
of sheep. It was found that in the studied sample of sheep, the GH2 and 1(IGF1) genes were polymorphic. The
presence of associations of various genetic variations with one or another level of the studied traits was revealed.

During the experiment, the growth and development of young meat-lard ram hogs from birth to 12 months of
age were monitored by weighing and linear analysis, taking into account the dynamics of changes in live weight and
exterior indicators. It was established that young animals of both breeds had the highest growth energy in the first
month and at the time of weaning. The smallest weight gain was between 4 and 7 months of age, i.e. during the
feeding season.

At the age of 12 months, the Edilbay sheep had a live weight of 61.1 kg, which is 5.7 kg or 9.7% higher than
that of young Kazakh fat-tailed ones. Gimmers of Edilbay breed had a similar advantage. So, at the same age, the
difference in favor of gimmers of Edilbay breed was 4.8 kg or 10.1%.

The results of the control slaughter of one-year-old rams showed the presence of certain interbreed differences
in the main indicators. In terms of pre-slaughter weight, young Edilbay sheep exceeded their peers - the Kazakh fat-
tailed breed by 9.9%, and by carcass weight without a fat tail by 11.7%. The slaughter yield was: in the Edilbay
breed - 49.9, in the Kazakh fat-tailed breed - 48.6%, which is 2.7% lower. The unequal content of protein and fat in
the meat led to different calorific values: higher - 215.6 kcal in Edilbay sheep, and 207.2 kcal in young sheep of the
Kazakh fat-tailed breed, which is 3.9% lower.

Morphobiochemical analysis showed that, in general, blood parameters in young animals of both breeds were
within the physiological standards.

Keywords: meat and lard sheep breeding, selection, meat productivity, morphobiochemical composition of
blood, gene polymorphism, DNA markers.

Relevance. The creation of highly productive breeds and types of sheep with improved productive
and consumer traits is currently impossible without the use of modern achievements in the field of animal
genetics. In many countries, new approaches based on the use of genetic markers of productivity traits
have begun to be widely used in creating breeds and types of animals. Marking of traits at the genotype
level, in addition to traditional classical breeding methods, can significantly increase the efficiency of
breeding and selection and achieve the desired result within several generations.

Despite extensive foreign data on the benefits of using genetic markers in breeding, there is only poor
information on the results of their practical application as additional criteria for evaluating animals bred in
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Kazakhstan. In this regard, it became necessary to conduct studies aimed at investigating the role of
marker assessment of sheep using DNA markers. The use of this method in addition to the traditional
methods of assessing and selection of animals by phenotype will increase the efficiency of selection and
breeding work with sheep of various breeds.

Increasing meat production and improving its quality remains an urgent task for livestock bred in
Kazakhstan. In the successful solution of this problem, a special role belongs to sheep breeding. In the
future, the share of mutton in the formation of the country's meat balance should be significantly increased
due to its resources. Modern sheep breeding both in our country and abroad is developing and improving
based on the achievement of science and technology. Recognizing the leading role of traditional breeding
methods, it should be noted that the use of only classical breeding can no longer provide the proper level
of breeding efficiency.

The main sources of mutton production in Kazakhstan are specialized meat and lard breeds, which
include the Edilbay and Kazakh fat-tailed breeds [1-4].

A distinctive feature of sheep of these breeds is their good adaptability to year-round grazing in the
most extreme conditions. They easily carry long distances to pastures located in areas from deserts to high
mountains [5, 6]. However, the comparative productivity and quality of meat of one-year-old ram hogs of
these breeds, depending on the natural and economic conditions of farms, is not well understood.

Materials and research methods. The studies were conducted in the conditions of the Bakdaulet
farm (sheep of the Kazakh fat-tailed breed-KF) of the Kyzylorda region and the Nauryz peasant farm
(sheep of the Edilbay breed-E) of the West Kazakhstan region. Sheep herd in both farms is adequately
provided with pasture feed using natural pastures. Only during lambing or during prolonged low
temperatures, in addition to rough feed, animals eat concentrates.

The experiments were carried out following the standard methods for organizing zootechnic
experiments [7]. The productive traits of rams, ewes, and their offspring were estimated by live weight,
wool, and meat productivity.

DNA screening was performed on 189 sheep of the Kazakh fat-tailed breed. The biological material
for the study included samples of preserved blood. DNA was extracted using an Extran-2 reagent kit for
extraction of genomic DNA from animal tissue (Sintol, Russia) and columns of Nexttec Biotechnologie
GmbH, Germany) in accordance with the manufacturer's protocol. The purity and integrity of genomic
DNA were assessed using gel electrophoresis and NanoDrop 8000 spectrophotometer. The concentration
of DNA preparations was determined using the Qubit™ fluorometer (Invitrogen™). DNA analysis and
PCR were performed using standard methods.

The growth and development of experimental animals were studied by indicators of live weight at
birth, at the age of 4, 7 and 12 months. Based on the obtained data, the absolute, average daily and relative
growths were calculated. The investigation of linear growth was carried out by taking measurements and
calculating body build indices.

The wool productivity of the experimental sheep was determined by taking into account the shearing
in the physical mass and washed fiber.

Reproductive qualities of ewes were determined by evaluating the results of mating and lambing,
taking into account the number of live and stillborn lambs.

The survival rate of young animals was defined by taking into account the safety of the lambs from
birth to weaning, i.e. up to 4 months of age. Ewe milking capacity was estimated by the gain in live weight
of young animals from birth to the age of 20 days.

Meat productivity was studied by control slaughter of 3 ram hogs from each group at the age of 4, 7
and 12 months. Slaughter of animals, assessment of the slaughter qualities of sheep was carried out
according to the Federal Science Center for Animal Husbandry method [8]. To characterize the meat
qualities and determine the morphological composition of the carcasses, the carcasses were deboned and
trimmed following GOST 7596-81 [9]. The chemical composition and calorific value of the pulp were
determined according to generally accepted methods.

Research results. The most important condition for improving the existing and creating the new,
more highly productive breeds and types of animals, is the use of genetic methods. Genetic progress in
sheep breeding can be achieved only as a result of the integrated application of traditional breeding
methods and modern DNA technology using molecular genetic markers (genes) associated with the main
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economically useful traits. The identification of such genes allows, in addition to traditional selection,
breeding to be carried out directly at the DNA level, i.e. by genotype.

In this regard, there is a need for research aimed at studying the role of marker assessment of sheep
using DNA markers. Of particular importance among the polygene systems of the body are blood protein
systems such as genes for growth hormone (bGH), insulin-like growth factor 1 (IGF-1), myostatin
(MSTN), and fatty acid-4 binding protein (FABR4).

It should be noted that much fewer works have been devoted to the study of polymorphism of blood
proteins in sheep than in other animals (17,18,19,20,21,22,23). The main goal of our research is to study
the polymorphism of the main blood proteins of sheep of meat-lard breeds and to establish its relationship
with economically useful traits. In the study of polymorphic systems of blood proteins, the differentiation
degree of the genetic structures of breeds according to alleles and genotypes of polymorphic proteins, as
well as their relationship with productive traits, was determined.

The analysis of polymorphism in the genes of growth hormone (GH?2), insulin-like growth factor-1
(IGF-1) was carried out using test systems that were specifically designed to perform research in the
laboratory of molecular foundations of the selection at the Federal Science Center for Animal Husbandry
named after L.K. Ernst.

Growth hormone is a protein hormone consisting of a single polypeptide chain, it is synthesized and
secreted by anterior pituitary eosinophil cells in vertebrates. GH growth hormone can speed up
metabolism and promote the growth of many organs and tissues, especially bone, muscle, and visceral
organs. Besides, the effects of growth hormone on dairy productivity and animal health are known. The
growth hormone gene (GH2) has a direct impact on the synthesis and secretion of growth hormone, and
thereby plays an important role in the growth of animals.

The growth hormone also affects animal organism through indirect effects, including the secretion of
insulin-like growth factor (IGF-1).

Insulin-like growth factor 1 (IGF-1) is an important growth factor involved in the regulation of such
significant physiological processes as reproduction, fetal development, and animal growth. It is assumed
that IGF-1 is associated with the size of fatty tails, the weight of unwashed hair, the quality and quantity of
semen in rams, the lactation resistance of milk sheep, and the size of offspring. Due to their role in the
regulation of cell proliferation, the development of muscle tissue through the stimulating effect of growth
hormone and testosterone and animal growth, the IGF-1 gene is considered as a candidate marker for
growth indicators and meat productivity in farm animals.

In the course of the studies, the frequency of complex genotypes in animals was simultaneously
determined by the genes for growth hormone (bGH) and insulin-like growth factor 1 (IGF-1).

As a result of testing, it was revealed that the GH2 gene is polymorphic in the studied sheep
population. The highest frequency of occurrence was in the G allele (0.7169), which was found in the
homozygous state in 97 (51.4%) sheep and in the heterozygous state in 77 (40.7%) sheep. The frequency
of occurrence of allele A and genotype AA was 0.2831 and 7.9%, respectively.

As a result of the analysis, it was found that the CC genotype for gene 1 (IGF-1) was predominant in
the studied sheep population (70.9%). The frequency of occurrence of the C allele was significantly higher
than the T allele: 0.8386 and 0.1614, respectively. The homozygous TT genotype was defined as the rarest
in the studied sample of sheep (3.2%).

As a consequence, data on the frequency of occurrence of genotypes in the two studied genes
associated with the growth rate and meat quality of sheep were first obtained. It was found that in the
studied sheep, the GH2 and 1(IGF1) genes were polymorphic.

While studying the influence of the above-mentioned genes on the live weight of meat and lard fat-
tailed sheep, it was established that animal carriers of heterozygous types (AG of GH2 gene and CT of
IGF1 gene) grew more intensively compared to homozygous genotypes. Their superiority in terms of
average daily gain was 9.5%.

When assessing the ram hogs by slaughter and meat indices, depending on the genotypes of the
studied genes, it was found that groups of animals with different polymorphic variants of the GH2 and
IGF1 genes differ in the yield of internal lard and fat tail, as well as in the slaughter yield. So, in the group
of animals with the SS genotype of the IGF1 gene, the slaughter yield was 53.7%, which is 9.0% more
than the CT genotype. A similar pattern is observed for the GG genotype of the GH2 gene.
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Identification of quantitative trait loci and candidate genes associated with meat productivity traits of
meat-lard sheep is a prerequisite for the development of marker-based selection programs. We performed
an analysis of genotypes associations of DNA markers of growth hormone (GH2) and insulin-like growth
factor (IGF1).

Assessment of the dynamics of live weight of rams at different age periods depending on the
genotypes of the studied genes showed that rams with the genotype GG of the growth hormone (GH2) and
the genotype CC of insulin-like growth factor (IGF1) at the age of one year exceeded on average by 8.5%
the live weight of their peers with other genotypes. It should be noted that animals with those genotypes
had rather good indicators of live weight over all analyzed periods of growth and development.

It was established that the sheep with the AG genotype of the GH2 gene and the CC genotype of the
IGF1 gene exceeded their peers with other genotypes in slaughter weight by 1.7 and 1.9 kg, respectively.
However, in animals with the GG genotype of the GH2 gene, the slaughter yield was 5.3% higher in
comparison with the average indicators of other genotypes animals.

When analyzing the polymorphism of the GH2 and IGF1 genes, the presence of associated bonds of
different genetic variants with meat quality indicators was not revealed. A slight association of
polymorphism of GH and IGF1 genes with the total number of the obtained lambs and death under one
year of age was revealed.

The main indicator of the meat productivity of sheep is their live weight. To determine the live
weight of individual sex and age groups of sheep, we carried out weighing. At the same time, the average
live weight of stud rams of the Kazakh fat-tailed breed was 85.7 kg, of ewes - 64.8 kg. The similar indices
for the Edilbay breed were 91.3 and 68.1 kg, respectively (table 1).

Table 1 — Productive qualities of rams and ewes

Sex and age group Breed live weight, kg wool clip, kg wool yield, % milking capacity, kg
KF 85.7 3.24 68.4 -
Stud rams
E 91.3 3.47 71.8 -
KF 64.8 2.12 67.9 21.9
Ewes
E 68.1 2.25 69.3 23.8

The stud rams of Kazakh fat-tailed breed had a wool cut of 3.24 kg with a wool yield of 68.4%.
These indicators are lower than in animals of the Edilbay breed by 6.6 and 4.7%, respectively. The
milking capacity of the ewes ensured a good growth of the young stock in the first 20 days of life. So, in
the rams of the Kazakh fat-tailed breed, the live weight was 8.95 kg, in young animals of the Edilbay
breed - 10.1 kg. The yield of lambs per 100 ewes was 106.8% in the Kazakh fat-tailed, and 104.1% in the
Edilbay breed. The livability of the Edilbay lambs was 97.7%, while in the Kazakh fat-tailed breed this
indicator is slightly lower - 96.4%.

According to the indicators of live weight, wool clip and body measurements (table 2), rams and
ewes of both breeds meet the standard requirements for animals of these breeds.

Table 2 — Body measurements of rams and ewes

Measurements, cm
sexand - preed | Oplique bod heigh
age grou ique body eight . . .
g¢ group length at the withers chest depth | chest width chest girth Metacarpus girth
KF 77.8 75.1 34.8 20.4 87.2 9.2
Stud rams
E 84.2 81.3 39.2 21.9 94.0 9.4
KF 71.6 69.0 29.5 19.5 83.8 8.5
Ewes
E 76.1 74.5 329 20.5 90.7 9.1

In Kazakhstan, for the mutton production, the sale of young meat and lard fat-tailed sheep breeds of
high early maturity is of great importance.
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In the course of the experiment, the growth and development of young meat-lard breeds from birth to
12 months of age was monitored by weight and linear analysis taking into account the dynamics of
changes in live weight and exterior indicators that reflect the type of constitution and animal productivity.

In all periods of growth and development, the ram hogs in both farms grew rapidly, indicators of live
weight and average daily gain are shown in table 3.

Table 3 — Dynamics of live weight of young meat-lard sheep

Indicators Kazakh fat-tailed Edilbay
Ram hogs Ewe hogs Ram hogs Ewe hogs
Live weight, kg
- at birth 39 3.7 52 44
- at the age of 4 months 30.7 28.4 34.5 31.7
- at the age of 7 months 342 30.7 39.7 354
- at the age of 12 months 55.4 47.8 61.1 52.6
Average daily gain, g
0-4 months 219.7 204.2 239.7 225.7
0-7 months 141.6 126.2 159.8 144.8
0-12 months 141.1 120.8 153.7 132.1
Relative gain, %
0-4 months 155.0 153.4 145.0 150.8
0-7 months 159.1 157.0 155.3 155.8
0-12 months 173.7 171.3 169.7 169.1

As can be seen from the data in Table 3, young animals of both breeds in the suckling period grew at
a steady rate. By the time of weaning from mothers, the live weight of rams and ewes of the Kazakh fat-
tailed breed was 30.7 and 28.4 kg, and the live weight of the rams and ewes of the Edilbay breed were
34.5 and 31.7 kg, respectively. Analyzing the growth dynamics of the live weight of lambs for this time, it
should be noted that young animals of both breeds have had the highest growth energy in the first month
and at the time of weaning. Such high gains in live weight in fat-tailed lambs from birth to 4 months of
age should be explained, first of all, due to the genetic rhythmicity of postnatal ontogenesis developed
during the evolution of fat-tailed sheep and high milking capacity of ewes.

After weaning, the lambs were fed till the age of 7 months. This circumstance negatively affected the
growth and development of young animals. The average daily gain during this period was the smallest and
amounted to 38.5 and 25.3 g for rams and ewes of the Kazakh fat-tailed, and 63.7 and 40.6 g for the
Edilbay breed, respectively.

At the age of one year, the Edilbay breed sheep had a live weight of 61.1 kg, which is 5.7 kg, or 9.7%
higher than that of young Kazakh fat-tailed sheep. The Edilbay ewes had a similar advantage. So, at the
age of 12 months, the difference in favor of the Edilbay breed was 4.8 kg or 10.1%.

At the age of 12 months, we took measurements and calculated the 6 main body indices (table 4).

The young stock of the Edilbay breed was massive and less extended than the ram hogs of the
Kazakh fat-tailed breed. The massiveness index for Edilbay sheep amounted to 128.2%, and for young
Kazakh fat-tailed sheep - 125.8%, consequently, the bone index was higher for Edilbay rams (12.4%), and
for the Kazakh fat-tailed breed - 12.1%.

Thus, at the age of 12 months, the Edilbay sheep were distinguished by a higher live weight,
massiveness, a better-developed hindquarter, and a relatively rough skeleton.

The main indicators of sheep meat productivity are live weight, slaughter weight, and slaughter yield.
The value of the parameters of these traits depends on many factors (10, 11, 12, 13, 14, 15, 16). The live
weight of meat-lard sheep is the leading economically useful breeding trait and is determined by the
degree of the growth rate of the tissues that form the meatiness of the carcass. However, this indicator
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Table 4 — Body measurements and indices of young animals at the age of 12 months

Parameters Kazakh fat-tailed Edilbay
Ram hogs Ewe hogs Ram hogs Ewe hogs
Measurements, cm
height at the withers 62.7 58.0 65.2 61.4
oblique body length 63.3 57.4 65.3 61.1
chest depth 28.8 24.7 31.4 27.2
chest width 16.8 15.2 17.4 15.8
chest girth 78.9 74.4 83.6 80.4
Metacarpus girth 7.6 7.0 8.1 7.5
Indices, %
long legs 54.1 57.4 51.8 55.7
extension 101.0 99.0 100.2 99.5
breast 58.3 61.5 55.4 58.1
blockiness 124.6 129.6 128.0 131.6
massiveness 125.8 128.3 128.2 130.9
bone 12.1 12.1 12.4 12.2

cannot give a complete and correct idea of the meat qualities of sheep. Therefore, only a control slaughter
provides accurate information on the degree of development of muscle, especially fatty tissue. The results
of the control slaughter show the presence of certain interbreed differences in the main indicators.

At the age of one year, all animals had enough high pre-slaughter live weight; well-developed
carcasses were obtained from them (table 5).

Table 5 — The results of the control slaughter of ram hogs at the age of 12 months

Indicators Kazakh fat-tailed Edilbay
Pre-slaughter weight, kg 53.7 59.0
Carcass weight without a fat tail, kg 22.3 24.9
Fat tail mass, kg 2.74 3.24
Internal fat mass, kg 1.07 1.30
Slaughter weight 26.11 29.44
Slaughter yield, % 48.6 49.9

From the data in Table 5 it follows that at one year of age, young animals of the Edilbay breed
exceeded their peers of the Kazakh fat-tailed breed by 9.9% in terms of pre-slaughter live weight, and by
11.7% in carcass weight without a fat tail. In terms of fat deposition, the sheep of the Kazakh fat-tailed
breed are somewhat inferior to the Edilbay peers, but this fact does not reduce the meat qualities within
the requirements for meat-lard sheep breeds. The slaughter yield for the groups was 49.9 for the Edilbay
breed and 48.6% for the Kazakh fat-tailed breed, which is 2.7% lower.

It is known that the quality of the carcass is determined by its morphological composition, the main
components of the carcass include muscles, fat, bone, and tendons. Evaluation of the morphological
composition of the carcass is of considerable interest in the study of meat productivity and early maturity
of animals, since only it can give the correct impression of meat and the ratio of tissues - muscle, fat, and
bone, which form the meatiness of sheep.

For a complete description of the meat qualities, the carcasses were deboned and trimmed following
GOST 7596-81. According to the results of deboning carcasses, its morphological composition was
defined (table 6). In terms of the absolute and relative mass of pulp and fat, relatively high parameters
were observed in young stock of the Edilbay breed than in sheep of the Kazakh fat-tailed breed.
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Table 6 — Morphological composition of meat of the ram hogs at the age of 12 months

Indicators Kazakh fat-tailed Edilbay
Weight, kg:
- chilled carcass 223 24.9
- pulp and fat 17.7 20.0
- bones and tendons 4.6 4.9
Meatiness coefficient 3.85 4.08

The relative weight of pulp and fat is 80.4% for young animals of the Edilbay breed, and 79.3% for
the Kazakh fat-tailed sheep. This means that per 1 kg of carcass weight in the Kazakh fat-tailed breed,
793.8 g of pulp is accounted for, and in young Edilbay sheep - 803.3 g. Accordingly, the mass of bones
and tendons in the Kazakh fat-tailed sheep is 5.7% more.

One of the main and objective indicators of meat qualities is the ratio of pulp and bones in the carcass
- the meatiness coefficient. The value of this indicator largely depends on the breed characteristics, age,
fatness and sex of the animals. According to this indicator, the Edilbay sheep had an advantage over their
peers - by 6.0%. These data show that with proper growth at all age periods, the rams of both the Edilbay
and the Kazakh fat-tailed breeds are characterized by quite satisfactory meat qualities as early as at the age
of one year.

The varietal assortment of carcasses is an important indicator of meat productivity since the nutritive
value of meat in different parts of the carcass is not the same. To study in details the meat advantages of
young animals of different origin, after slaughter, high-quality carcasses were cut. Moreover, according to
the current standard, the scapular-back, lumbar and hip cuts were assigned to the 1st grade. Certain
differences in the yield of the most valuable 1-grade cut in young animals were revealed, depending on the
genotype. Butchering the carcasses of young animals slaughtered at the age of 12 months showed that in
the carcass of the Edilbay animals, the yield of 1-grade meat (81.3%) is 0.9% higher than that of the young
Kazakh fat-tailed animals.

The cross-sectional area of the longest muscle of the back (“rib eye”) has a conjugation with the
meatiness of the carcass. Thus, a positive correlation between the mass of muscles in the carcass and the
area of rib eye in young sheep is 0.64-0.77. Therefore, the meatiness of carcasses can be judged by the
cross-sectional area of the rib eye. The data obtained during the measurement showed that the young stock
of the Edilbay breed exceeded their peers of the young Kazakh fat-tailed animals by 6.2% in the cross-
sectional area of the longest muscle of the back.

To study the meat qualities of animals, in addition to the quantitative characteristics of their
meatiness, information on the quality and nutritive value of meat is needed. As known, the quality of meat
is largely characterized by its chemical composition and energy value.

Physico-chemical methods of study allowed to establish some differences in the quality of meat
between the ram hogs of the studied breeds. Compared to the meat of young animals of the Edilbay breed,
Kazakh fat-tailed breed meat contained 2.1% more moisture, and Edilbay sheep fat pulp contained 3.2%
more fat (table 7).

Table 7 — The chemical composition and calorific value of meat of the 12-month-old ram hogs

Indicators Kazakh fat-tailed Edilbay
Pulp composition, %:
- water 68.6 67.2
- far 15.8 16.3
- protein 14.7 15.6
- ash 0.9 0.9
Calorific value, kcal 207.2 215.6

During the slaughter, the ratio of protein and fat in the pulp of the ram hogs of the Kazakh fat-tailed
breed was 1:0.93, and in the young Edilbaev breed sheep - 1:0.96. The unequal content of protein and fat
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in the meat led to different calorific values: high - 215.6 kcal for sheep of the Edilbay breed, and
207.2 kcal for young Kazakh fat-tailed sheep, which is 3.9% lower. In general, the meat composition of
the Edilbay breed of sheep was more mature than the meat of young stock of the Kazakh fat-tailed breed.

Blood values are the most important indicators related to the intensity of oxidation-reduction
reactions, the level of general metabolism and the growth and development processes. In both groups of
animals, a higher content of red blood cells was found in rams. Thus, their level in the Kazakh fat-tailed
breed is higher by 8.6% in ram hogs compared to the ewe hogs, and in the Edilbay breed, it is higher by
3.2%. This to some extent indicates that in the body of ram hogs, redox processes occur at a higher level.

Differences were also revealed in the content of leukocytes, and the indicators of the rams of both
breeds exceeded the same indicators in the ewes. This shows the functional state of the hematopoietic
organs of experimental animals and, above all, the increased activity of the leukopoietic apparatus in rams.

In terms of hemoglobin content, the rams of both breeds also exceeded the ewes. The rams of the
Kazakh fat-tailed breed had a particularly noticeable advantage over their peers - by 3.1%. The increased
content of hemoglobin in the blood of rams compared with ewes suggests an increase in the intensity of
blood formation processes, as well as accelerating the rate of redox processes in their body.

The physiological state of animals most accurately is reflected by the biochemical composition of the
blood, which indicates not only metabolic disorders in the body, but also errors in protein feeding, lack of
vitamins, microelements and other biologically active substances in the diets.

The amount of total protein in serum indicates the level of protein metabolism in the body. The
higher the protein content, the higher the protein metabolism and animal productivity. According to the
results of the analyses, it was found that at the age of 12 months in experimental rams, in general, the
protein content in the blood serum was relatively high and amounted to 76.1-74.4 g/l (table 8).

In the process of protein metabolism in the body, not only the total amount of protein, but also
individual fractions of the protein play an important role. It should be noted that the increase in the level of
total protein in the blood of rams and ewes of both breeds occurred mainly due to the albumin fraction. As
is known, albumin creates colloid-osmotic blood pressure, as a result of which the equilibrium of water
and electrolytes between plasma and tissues is regulated. An analysis of the ratios of protein fractions
showed that the rams of the Kazakh fat tail breed were superior to peers from the group of animals of the
Edilbay breed in the content of albumin by 0.9 g/1 (3.2%).

Table 8 — Morphobiochemical composition of the blood of animals at the age of 12 months

Parameters Kazakh fat-tailed Edilbay
Ram hogs Ewe hogs Ram hogs Ewe hogs
Red blood cells, million/mm? 10.1 9.3 9.8 9.5
Hemoglobin, g/ 10.2 9.9 10.5 10.3
Leukocytes, thousand/mm?3 9.9 9.4 9.6 9.1
Total protein, g/l 76.1 70.4 74.4 73.2
Including albumin, g/1 29.8 28.3 28.9 26.9
Calcium, mmol/l 2.93 2.81 2.72 2.55
phosphorus, mmol/l 1.66 1.72 1.73 1.76

Erythrocytes in the blood are lower (by 2.9%) in the Edilbay sheep, but in terms of hemoglobin, they
are superior to peers from the Kazakh fat-tailed breed (by 3.0%), which ensures a normal breathing
process.

In the research process, the content in the blood of the main minerals — calcium and phosphorus —
was studied. At the age of 12 months, certain differences were observed in favor of the Kazakh fat-tailed
breed sheep in terms of calcium content and in young Edilbay breed sheep in terms of phosphorus content.
Thus, the calcium content in the blood of the Kazakh fat-tailed rams was 7.8% higher than that of Edilbay
sheep, while phosphorus content was lower by 4.0% than that of Edilbay sheep. The calcium-phosphorus
ratio by breed was in the range: 1.63-1.76 for the Kazakh fat-tailed and 1.45-1.57 for the Edilbay breed.
An analysis of the data revealed that, in general, the morphobiochemical parameters of blood in young
animals of both breeds were within the physiological norm.
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Thus, the studied meat-lard breeds have quite distinguishable biological and productive traits,
indicating an independent genesis and individual characteristics of these animal populations. Further
improvement of meat productivity indicators and their directed use in breeding practice is the most
important task in working with meat-and-lard breeds of Kazakhstan.

Meat productivity and growth rate are important economically useful traits in sheep. The identifi-
cation of the molecular-genetic mechanisms underlying the formation of these traits is of particular
importance in terms of the growing market demand for mutton.

Conclusion. Growth hormone testing results showed that the GH2 gene is polymorphic in the studied
sheep population. The highest frequency of occurrence was characterized by the G allele (0.7169), which
was found in the homozygous state in 51.4% of sheep and in the heterozygous state - in 40.7% of sheep.

As aresult of the analysis, it was established that according to the gene of insulin-like growth factor -
1 (IGF-1), the CC genotype was predominant in the studied population - 70.9%. The frequency of
occurrence of the C allele was significantly higher than the T allele: 0.8386 and 0.1614, respectively.

It was also found that animals-carriers of heterozygous genotypes (AG of the GH2 gene and CT of
the IGF1 gene) grew more intensively compared to homozygous genotypes. According to live weight, the
one-year-old rams with the genotype GG of growth hormone (GH2) and the genotype CC of insulin-like
growth factor (IGF1) surpassed their peers with other genotypes by 8.5%.

When analyzing the polymorphism of the GH2 and IGF1 genes, no associated bonds of different
genetic variants with meat quality indicators were revealed.

The indicators of growth, development, and meat productivity of the Edilbay and Kazakh fat-tailed
breeds have quite distinguishable biological and productive traits, which speak of an independent genesis
and individual characteristics of these animal populations.

10. A. IOa1am6aes’, H. 5. Myxanogs?, P. U. Kyausipos?,
H. 7K. Ko:xamypartos?, b. b. Tpaucos 3, A. K. Kapoinoaes*

Peceii MmemmekeTTik arpapisik yausepcuteTi — K. A. Tumupsses atemmarst MCXA, Mackey, Pecei,
2KopkwIT ATa ateiHAarsl KpI3sL1opia MEMIIEKETTIK yHUBepcHuTeTI, KazakcTam,
3Xonrip Xan arsiHgarsl Bateic KazakcTan arpapiblK-TeXHHKAIBIK yauBEpeuTeTi, Opan, Kasakcran,
“M. X. Jlynatu ateinaarsl Tapas MeMJIEKETTIK yHUBEpCUTETI, KasakcTan

ETTI-MAWJIBI TYKBIM/IbI KO ETIHIH JHK-MAPKEPJIEPI BOMBIHIIA CUITATTAMACHI
(6CY1, JAMYbI )KOHE ETTI O©HIMJILIITT)

AnHoTanus. Makanana eT-mMail TYKBIMIAC KOWIapAbIH ©CYiH, JaMybIH J)KOHE €T OHIMIUTITiH, COHai-aK eT-Mai
TYKBIMIAC KOMIapaarsl TeHACPAiIH MOTMMOP(HU3MIH 3epTTeY HOTIKENepi KeNTipinesi.

Kotimapner Mapkepiik OaranmayIslH peIiH 3epTTeyre OarbITTalraH 3epTTeyliep HOTHKECIHAE €Ki 3epTTeNTeH
reHjiepie TeHOTHIITEPIIH ©6CYy XbUIIAMIBIFBIMEH JXOHE KOWIBIH €T KacHeTTepiMeH OaillaHbICTBIPbUIFAH Ke3/Aecyl
JKHLJIIT Typalibl Aepekrep anbiabl. 3eprrenred tannayaa GH2 sxone 1(IGF1) rennepi nonumopd sl Ooabl. 3eprre-
JeTiH Oenriiep/iH KaHaai 1a 0ip AeHreiliMeH apTypIii TeHETHKAIIBIK HYCKANapIbIH aCcCOIMAIUSIaPbIHBIH 0ap 00ybI
AHBIKTAJIJIBL.

Taoxipube OapbIChIHIA Tipi calMarbl MEH CHIPTKbl KOPCETKIIITEPiHIH 63repy AMHAMUKACHIH €CEeNKe aja OTbI-
PBIII, CAJIMAKTHIK JKOHE aTajbIK 131 OOMBIHIIA Tayiay apKbUIbl TyFaHHaH Oactan 12 alibIK jKacKa JeWiHr eTTi-Maiiibl
KOMJap TexiHiH ecyl MeH Jamybl OaiKanasl. Exi TYKBIMIBI &Kac Tejiie ecyliH €H KOFapbl SHEpIuschl OipiHmIi aiina
JKOHE KeTipy Ke3iHne Oalikanansl. JleHe calMarblHBIH €H a3 ecyi 4-TeH 7 alliIbIK JKacKa JEHIHTI Ke3eH e OOJIbl, SIFHU
OarbuTy KEe3eHIHIE.

12 almbIK skackiHAa eninbail TYKBIMBIHAAFBI KOMIBIH Tipi camMarsl 61,1 kr OomraH,0y1 Ka3aKTHIH KYHPBIKTHI
TYKBIMBIHIAFBI TOIHEH 5,7 kr Hemece 9,7% sxorapbl. OChIHAAN apTHIKIIBUIBIKKA €iI10ai TYKBIMBIHBIH KapBIKTaPhI
na we 0onael. COHBIMEH, OCHI JkacTa ExinbaeB TYKBIMBIHBIH KOW MaimachiHa albpMamsiiblK 4,8 kr Hemece 10,1%
KYpazsl.

bip >kacrarbl KoiaapiablH OaKbljay COIOCBIHBIH HOTHIKENEpPI HETi3ri KepceTKimTep OOMbIHILIA TYKbIMApabIK
alBIPMAaNIBUIBIKTAPABIH 0ap ekeHIiriH kepceTti. COor alaplHaarkl Maccachl OolibiHIIa EinbaeB TYKbIMBIHBIH TOJI-
Jiepi ©3iHIH KypJacTapblHaH — Ka3aKThl KYHPBIKTHI KOWbIHAH 9,9%-Fa, al TyTac eTTiH caiMarbl OoibiHIa 11,7%-Fa
acein tycti. Tyrac ertiH canMarbl: ExinfGae TykpiMbiHaa — 49,9, Ka3zak KYWPBIKTBI TYKbIMbIHIA — 48,6% Kypansl,
oy 2,7% temen. ETTeri mpoTeMH MeH MaibIH OipKENKi eMec Kypambl OpTYPJIi KaJOPHSJIBIK OOJBIN €CenTiII:
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)orapsl — EninbaeB TykpIMaac Komkapiaapaa — 215,6 kkani, an Ka3ak KYWPBIKTBI TYKbIMaapeiHaa — 207,2 kkai, Oy
3,9% ToMeH.

MophoOHOXUMHUSIIBIK Tajlay KOPCETKEHIEH, eKi TYKbIM/bI TeJIie KaHHBIH JKaJIbl apaMeTpiiepi Gpusnoiorus-
JIBIK HOpMa IIeTiH/Ie O0JIIbI.

Tyiiin ce3nep: eTTi-KyHPBIKTHI KOW MIapyallblIbIFbl, CEIEKIHs, €T OHIM/UIITr, KAHHBIH MOP(HOOHOXUMHSIIBIK
Kypawmpl, TeHaepain nonmumopdusmi, JIHK-mapkepiep.

10. A. IOanamb6aes!, H. 5. Myxanos?, P. U. Kynuspos?,
H. K. Ko:xamypartos?, b. b. Tpaucos 3, A. K. Kapeinoaes*

'PTAY-MCXA um. K. A. Tumupssesa, Mocksa, Poccus,
2KBI3BUI0p IMHCKMI TOCYJapPCTBEHHBIN yHHBEpCHTET MM. KopkeIT Ata, Kazaxcran,
33ananno-KazaxcTaHCKuil arpapHO-TEXHUUECKHI yHUBepcuTeT uM. JKanrup Xana, Ypansck, Kazaxcran,
*Tapasckuil rocyjapcTBeHHbli yausepcuteT um. M. X. Jlynaru, Kasaxcran

XAPAKTEPUCTHUKA IIO JTHK-MAPKEPAM BAPAHUNKOB MACOCAJIBHBIX ITIOPO/
(POCT, PABBUTHUE U MACHASA ITPOAYKTUBHOCTD)

AHHOTanus. B cratbe nmpuBoasSTCS pe3ynbTaThl H3yUEHHS POCTa, Pa3BUTHA M MACHOM MPOIYKTUBHOCTH OBEIl
MSICOCAJIBHBIX ITOPOJ, & TAK)KE HATMYHS MTOTMMOP(HU3MA TEHOB y OBELl MSICOCAIBHBIX TIOPO/I.

B pesynbrare mccienoBaHW HAaNpaBICHHBIX Ha W3yYCHHE POJIM MAapKEPHOH OLIEHKH OBEI OBUIN ITOJNYYEHBI
JAHHBIE O YacTOTE BCTPEYAEMOCTH I'€HOTHIIOB B ABYX HCCIIEIOBAHHBIX I'€HAX, ACCOLMHMPOBAHHBIX CO CKOPOCTBHIO
pocTa M MICHBIMH KaueCTBaMH OBEL. BBUIO yCTaHOBIIEHO, 4TO B mM3ydaemoil BbiOopke osen rerasl GH2 u 1(IGF1)
ObUIM ONMMOP(GHBIMU. BBIABICHO HamM4yMe acCOLMALM Pa3IMYHBIX I'EHETHYECKUX BApHUAHTOB C TEM WM MHBIM
YPOBHEM HU3Y4aeMBbIX IPU3HAKOB.

B XOZC OIbITa MPOCICIAUIN POCT U PA3BUTHUEC MOJIOJHAKA MACOCAJIBHBIX OBCL C MOMCHTA POXIACHUA 10
12-Mecs4HOTO BO3pacTa IMyTeM BECOBOTO U JIMHEHHOIO aHajiu3a C y4yeToM AMHAMHUKH M3MEHEHHUS *KHMBOI Macchl U
9KCTEPbEPHBIX IOKa3aTelieil. YCTaHOBJIEHO, YTO Y MOJOAHSAKAa 0o0enx Mopox Haubojee BBICOKAs JHEPTusl pocra
HaOmoaeTcst B MepBBI Mecsll 1 K MOMEHTY oTheMa. HaumeHbInuii mpupoct macchl Tena Obll B mepuof ot 4 1o
7-MecsYHOTO BO3pacTa, T.€. B IEPHOJI HaryJia.

B 12-mecsanoM Bo3pacTe OapaHbl 3THIE0aeBCKOM TOPOABI MMETH XUBYIO Maccy 61,1 kr, 4o Ha 5,7 Kr wim Ha
9,7% BbIIIe YeM y MOJIOJHSKA Ka3aXCKOM KypArOUHOI ITOpo/bl. AHAIIOTHYHOE MTPEUMYILECTBO UMEIH U APKH 3AHIIb-
OaeBckoit mopozpl. Tak, B 3TOM ke BO3pacTe pa3HUIlA B TONB3Y APOK IMIE0aeBCKOM OPOABI cocTaBmia 4,8 Kr Wil
10,1%.

Pe3ynbTaThl KOHTPONBEHOTO Y0OS IOAOBANBIX OapaHYMKOB IIOKA3aJM HaJIWYUe ONpPEIETeHHBIX MEXKIOPOIHBIX
pa3iuuuii Mo OCHOBHBIM MOKazaTessiM. [1o mpeayOoiHON Macce MOJIOJIHSK 3ANUIBOAEBCKON MOPOIbI TPEBOCXOANIN
CBOUX CBEPCTHHKOB — 0apaHUMKOB Ka3aXCKOM KypAIOYHOH moponsl Ha 9,9%, a mo macce Tylu 0e3 Kyplroka Ha
11,7%. YOOi#HBII BBIXOJ COCTaBHJI: Y 3MIL0aeBCKOM mopoabl — 49,9, y ka3axckod KypaodHoit — 48,6%, 4To Ha
2,7% Hwxe. HeonunakoBoe conepkaHHe NPOTEHHA M JKUpa B Msice OOYCIOBWIIO pasHylo KaJIOPHHHOCTH: Ooee
BBICOKast — y 0apaHYMKOB dAMIE0aeBCKON mopos! — 215,6 KKall, a y MOJIOAHSKA Ka3aXCKOW KypIIOYHOW ITOPOIBI —
207,2 xkain, uyto Ha 3,9% HuUXKe.

MophoOnoxuMruIecknid aHaIu3 IMOKa3al, YTO B IEIOM MapaMeTPhl KPOBU Y MOJIOAHAKA 00EMX MOpoja ObUIH B
npezaenax GU3HOIOTHIECKOH HOPMBI.

Ki1roueBble cj10Ba: MsCOCATIbHOE OBIIEBOJICTBO, CEJEKIHS, MSCHAS HMPOAYKTHBHOCTb, MOP(HOOHOXMMUIECKHIN
COCTaB KpoBH, noJauMopdusm reros, JITHK-mapkepsr.
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