
 ISSN 2224-526Х 
 

ҚАЗАҚСТАН РЕСПУБЛИКАСЫ 
ҰЛТТЫҚ ҒЫЛЫМ АКАДЕМИЯСЫНЫҢ 

Қазақ ұлттық аграрлық университеті 

Х А Б А Р Л А Р Ы 

ИЗВЕСТИЯ 
 

НАЦИОНАЛЬНОЙ АКАДЕМИИ НАУК 
РЕСПУБЛИКИ КАЗАХСТАН 
Казахский национальный  
аграрный университет 

IZVESTIÂ 
 

NATIONAL'NOJ AKADEMII NAUK 
RESPUBLIKI KAZAHSTAN 

Kazakh national 
agrarian university

 
 

SERIÂ AGRARNYH NAUK 
 

2 (50) 

MARCH – APRIL 2019 
 
 
 

PUBLISHED SINCE JANUARY 2011 
 
 

PUBLISHED 6 TIMES A YEAR 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ALMATY, NAS RK   



Известия Национальной Академии наук Республики Казахстан  
  

  
2  

Б а с р е д а к т о р 
 

Есполов Т.И.,  
э.ғ.д, профессор,  

ҚР ҰҒА академигі жəне вице-президенті 
 

Р е д а к ц и я а л қ а с ы: 
 

Байзаков С.Б., э.ғ.д, проф., ҚР ҰҒА академигі (бас редактордың орынбасары); Тиреуов К.М., э.ғ.д, проф., 
ҚР ҰҒА академигі (бас редактордың орынбасары ); Елешев Р.Е., т.ғ.д., проф., ҚР ҰҒА академигі; Рау А.Г., 
т.ғ.д., проф., ҚР ҰҒА академигі; Иванов Н.П., в.ғ.д, проф., ҚР ҰҒА академигі; Кешуов С.А., т.ғ.д., проф., 
ҚР ҰҒА академигі; Мелдебеков А., а.ш.ғ.д., проф., ҚР ҰҒА академигі; Чоманов У.Ч., т.ғ.д., проф., ҚР ҰҒА 
академигі; Елюбаев С.З., а.ш.ғ.д., проф., ҚР ҰҒА академигі; Садыкулов Т., а.ш.ғ.д., проф., академигі; 
Баймұқанов Д.А., а.ш.ғ.д., проф., ҚР ҰҒА корр-мүшесі; Сансызбай А.Р., а.ш.ғ.д., проф., ҚР ҰҒА корр-
мүшесі; Умбетаев И., а.ш.ғ.д., проф., ҚР ҰҒА академигі; Оспанов С.Р., а.ш.ғ.д., проф., ҚР ҰҒА құрметті 
мүшесі; Олейченко С.И., а.ш.ғ.д., проф.; Кененбаев С.Б., а.ш.ғ.д., проф., ҚР ҰҒА корр-мүшесі; Омбаев 
А.М., а.ш.ғ.д., проф. ҚР ҰҒА корр-мүшесі; Молдашев А.Б., э.ғ.д., проф., ҚР ҰҒА құрметті мүшесі; Сагитов 
А.О., б.ғ.д., ҚР ҰҒА академигі; Сапаров А.С., а.ш.ғ.д., проф., ҚР АШҒА академигі; Балгабаев Н.Н., 
а.ш.ғ.д., проф.; Умирзаков С.И., т.ғ.д, проф.; Султанов А.А., в.ғ.д., проф., ҚР АШҒА академигі; 
Алимкулов Ж.С., т.ғ.д., проф., ҚР АШҒА академигі; Сарсембаева Н.Б., в.ғ.д., проф.  
 

Р е д а к ц и я к е ң е с і: 
 

Fasler-Kan Elizaveta, Dr., University of asel Switzeland; Koolmees Petrus Adrianus, Prof. Dr., Utrecht 
University, The Netherlands; Babadoost-Kondri Mohammad, Prof., University of Illinois, USA; Yus Aniza Binti 
Yusof, Dr., University Putra, Malayzia; Hesseln Hayley Fawn, As. Prof., University of Saskatchewan, Canada; 
Alex Morgounov, Pr., International Maize and Wheat Improvement Center Turkey; Андреш С., Молдова 
Республикасы ҰҒА академигі; Гаврилюк Н.Н., Украина ҰҒА академигі; Герасимович Л.С., Беларусь 
Республикасының ҰҒА академигі; Мамедов Г., Азербайджан Республикасының ҰҒА академигі; Шейко И.П., 
Беларусь Республикасының ҰҒА академигі; Жалнин Э.В., т.ғ.д., проф., Ресей; Боинчан Б., а.ш.ғ.д, проф., 
Молдова Республикасы; Юлдашбаев Ю.А., а.ш.ғ.д, проф., РҒА корр-мүшесі, Ресей. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
© Қазақстан Республикасы Ұлттық ғылым академиясы, 2019



ISSN 2224-526Х                                                                                                             Серия аграрных наук. 2. 2019  
 

 
3 

Г л а в н ы й р е д а к т о р 
 

Есполов Т.И.,  
доктор эконом. наук, проф.,  

вице-президент и академик НАН РК  
 

Р е д а к ц и о н н а я к о л л е г и я: 
 

Байзаков С.Б., доктор эконом. наук, проф., академик НАН РК (заместитель главного редактора); Тиреуов К.М., 
доктор эконом. наук., проф., академик НАН РК (заместитель главного редактора); Елешев Р.Е., доктор техн. 
наук, проф., академик НАН РК; Рау А.Г., доктор техн. наук, проф., академик НАН РК; Иванов Н.П., доктор 
ветеринар. наук, проф., академик НАН РК; Кешуов С.А., доктор техн. наук, проф., академик НАН РК; 
Мелдебеков А., доктор сельхоз. наук, проф., академик НАН РК; Чоманов У.Ч., доктор техн. наук, проф., 
академик НАН РК; Елюбаев С.З., доктор сельхоз. наук, проф., академик НАН РК; Садыкулов Т., доктор 
сельхоз. наук, проф., академик НАН РК; Баймуканов Д.А., доктор сельхоз. наук, проф., член-корр. НАН РК; 
Сансызбай А.Р., доктор сельхоз. наук, проф., член-корр. НАН РК; Умбетаев И., доктор сельхоз. наук, проф., 
академик НАН РК; Оспанов С.Р., доктор сельхоз. наук, проф., Почетный член НАН РК; Олейченко С.И., 
доктор сельхоз. наук, проф.; Кененбаев С.Б., доктор сельхоз. наук, проф., член-корр. НАН РК; Омбаев А.М., 
доктор сельхоз. наук, проф член-корр. НАН РК.; Молдашев А.Б., доктор эконом. наук, проф., Почетный 
член НАН РК; Сагитов А.О., доктор биол. наук, академик НАН РК; Сапаров А.С., доктор сельхоз. наук, 
проф., академик АСХН РК; Балгабаев Н.Н., доктор сельхоз. наук, проф.; Умирзаков С.И., доктор техн. 
наук, проф.; Султанов А.А., доктор ветеринар. наук, проф., академик АСХН РК; Алимкулов Ж.С., доктор 
техн. наук, проф., академик АСХН РК; Сарсембаева Н.Б., доктор ветеринар. наук, проф. 
 

Р е д а к ц и о н н ы й с о в е т: 
 

Fasler-Kan Elizaveta, Dr., University of asel Switzeland; Koolmees Petrus Adrianus, Prof. Dr., Utrecht University, 
The Netherlands; Babadoost-Kondri Mohammad, Prof., University of Illinois, USA; Yus Aniza Binti Yusof, Dr., 
University Putra, Malayzia; Hesseln Hayley Fawn, As.Prof., University of Saskatchewan, Canada; Alex Morgounov, 
Pr., International Maize and Wheat Improvement Center Turkey; Андреш С., академик НАН Республики 
Молдова; Гаврилюк Н.Н., академик НАН Украины; Герасимович Л.С., академик НАН Республики 
Беларусь; Мамедов Г., академик НАН Республики Азербайджан; Шейко И.П., академик НАН Республики 
Беларусь; Жалнин Э.В., доктор техн. наук, проф., Россия; Боинчан Б., доктор сельхоз. наук, проф., 
Республика Молдова; Юлдашбаев Ю.А., доктор сельхоз. наук, проф., член-корр. РАН, Россия.  
 
 
 
 
 
 
 
 

 

 
 

Известия Национальной академии наук Республики Казахстан. Серия аграрных наук.  
ISSN 2224-526Х 
Cобственник: РОО «Национальная академия наук Республики Казахстан» (г. Алматы) 
Свидетельство о постановке на учет периодического печатного издания в Комитете информации и архивов 
Министерства культуры и информации Республики Казахстан № 10895-Ж, выданное 30.04.2010 г. 
 

Периодичность 6 раз в год 
Тираж: 300 экземпляров 
 

Адрес редакции: 050010, г. Алматы, ул. Шевченко, 28, ком. 219-220, тел. 272-13-19, 272-13-18 
http://agricultural.kz/index.php/en/ 
 
 

 
© Национальная академия наук Республики Казахстан, 2019 

 
Адрес типографии: ИП «Аруна», г. Алматы, ул. Муратбаева, 75  



Известия Национальной Академии наук Республики Казахстан  
  

  
4  

C h i e f E d i t o r 
 

Espolov T.I.,  
Dr. economy. Sciences, prof., 

Vice President and academician of the NAS RK 
 

E d i t o r i a l B o a r d: 
 

Baizakov S.B., Dr. of economy sciences, prof., academician of NAS RK (deputy editor); Tireuov K.M., Doctor of 
Economy Sciences., prof., academician of NAS RK (deputy editor); Eleshev R.E., Dr. Of agricultural sciences, 
prof., academician of NAS RK; Rau A.G., Dr. sciences, prof., academician of NAS RK; Ivanov N.P., Dr. of 
veterinary sciences, prof., academician of NAS RK; Keshuov S.A., Dr. sciences, prof., academician of NAS RK; 
Meldebekov A., doctor of agricultural sciences, prof., academician of NAS RK; Chomanov U.Ch., Dr. sciences, 
prof., academician of NAS RK; Yelyubayev S.Z., Dr. of agricultural sciences, prof., academician of NAS RK; 
Sadykulov T., Dr. Farm. Sciences, prof., academician of NAS RK; Baimukanov D.A., doctor of agricultural 
sciences, prof., corresponding member NAS RK; Sansyzbai A.R., doctor of agricultural sciences, prof., 
corresponding member NAS RK; Umbetaev I., Dr. Farm. Sciences, prof., academician of NAS RK; Ospanov S.R., 
Dr. agricultural sciences, prof., Honorary Member of NAS RK; Oleychenko S.N., Dr. Of agricultural sciences, prof.; 
Kenenbayev S.B., Dr. Agricultural sciences, prof., corresponding member NAS RK; Ombayev A.M., Dr. 
Agricultural sciences, Prof. corresponding member NAS RK; Moldashev A.B., Doctor of Economy sciences, prof., 
Honorary Member of NAS RK; Sagitov A.O., Dr. biol. sciences, academician of NAS RK; Saparov A.S., Doctor of 
agricultural sciences, prof., academician of NAS RK; Balgabaev N.N., the doctor agricultural sciences, Prof.; 
Umirzakov S.I., Dr. Sci. Sciences, Prof.; Sultanov A.A., Dr. of veterinary sciences, prof., academician of the 
Academy of Agricultural Sciences of Kazakhstan; Alimkulov J.C., Dr. of tekhnical sciences, prof., academician of 
the Academy of Agricultural sciences of Kazakhstan; Sarsembayeva N.B., Dr. veterinary sciences, prof. 
 

E d i t o r i a l B o a r d: 
 

Fasler-Kan Elizaveta, Dr., University of Basel Switzeland; Koolmees Petrus Adrianus, Prof. Dr., Utrecht University, 
The Netherlands; Babadoost-Kondri Mohammad, Prof., University of Illinois, USA; Yus Aniza Binti Yusof, Dr., 
University Putra, Malayzia; Hesseln Hayley Fawn, As. Prof., University of Saskatchewan, Canada; Alex Morgounov, 
candidate of agricultural sciences, International Maize and Wheat Improvement Center Turkey; Andresh S., 
academician of NAS of Moldova; Gavriluk N.N., academician of NAS of Ucraine; Gerasimovich L.S., academician 
of NAS of Belorassia; Mamadov G., academician of NAS of Azerbaijan; Sheiko I.P., academician of NAS of 
Belorassia; Zhalnin E.V., Dr. of technical sciences, professor, Russia, Boinchan B., doctor of agricultural sciences, 
prof., Moldova; Yuldаshbayev Y.A., doctor of agricultural sciences, prof., corresponding member of RAS, Russia.  
 
 
 
 
 
 

 

 

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of Agrarian Sciences. 
ISSN 2224-526X 
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 10895-Ж, issued 30.04.2010 
 

Periodicity: 6 times a year 
Circulation: 300 copies 
 

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

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

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



Известия Национальной Академии наук Республики Казахстан  
  

  
90  

N E W S 
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN 

SERIES OF AGRICULTURAL SCIENCES 

ISSN 2224-526Х  

Volume 2, Number 50 (2019), 90 – 93 https://doi.org/10.32014/2019. 2224-526Х.23 
 
 
UDC 636.2.082.453:575.2 
 

E. S. Usenbekov1, N. P. Ivanov2, D. M. Bekenov3, M. N. Dzhulanov1, S. Hizat1 
 

1Non-commercial joint-stock company "Kazakh National Agrarian University", Almaty, Kazakhstan, 
2The Kazakh Scientific Research Veterinary Institute LLP, Almaty, Kazakhstan, 

3LLP " Bayserke-Agro", Almaty region, Kazakhstan. 
E-mail: akademik-vet@mail.ru 

 

ASSOCIATIVE IMPACT OF TNFα GENE ALLERIES ON THE 
REPRODUCTIVE FUNCTION OF COWS OF “BAYSERKE-AGRO” LLP 

 
Abstract. The authors of the article carried out work on the genotyping of Holstein breeding cows in Bayserke-

Agro LLP on the TNFα gene locus and identified animals with the desired genotype (GG genotype) on the locus 
under study. SNP polymorphism in the promoter part of the TNFα gene at position 824 A → G in Holstein cows is 
represented by the following genetic variants: AA - 22.4%, AG - 63.8%, GG - 13.8%, the frequency of A and G 
alleles was 0 54 and 0.46. In the studied population, there was an excessive occurrence of the heterozygous genotype 
AG +21.49, according to other genotypes, there was a deficiency of homozygous variants GG and AA, respectively -
11.16 and -10.32 individuals. Reproductive rates were high in cows with the GG genotype: the interval between 
calving and fruitful insemination was 89 days, the insemination index was 1.63, the proportion of animals 
inseminated after more than 30 days was minimal (52%) in individuals of the homozygous GG genotype. It has been 
established that the use of the PCR-RFLP method of analysis allows genetic certification of breeding animals and 
predict their reproductive function. 

Key words: promoter part of TNFα gene, PCR-RFLP, reproductive function of cows, DNA markers. 
 
Studies by Japanese scientists have established the effect of polymorphism in the promoter part of the 

TNFα gene and SNP replacement of one nucleotide in the exon part of the named gene on the immune 
status and reproductive function in cows. The authors of the study population of dairy cows for the TNFα 
locus identified the following genetic variants: A / A, A / G, G / G and T / T, T / C, C / C in the promoter 
and exon parts of the gene, respectively [1]. 

The interval between calving and the first ovulation was short in cows with a heterozygous genotype 
A / G and a homozygous genotype G / G compared with animals with a homozygous genotype A / A. 
Polymorphism of the promoter portion of the tumor necrosis factor (TNFα) gene in cows does not affect 
the rate of apoptosis of polymorphonuclear leukocytes. However, the rate of transmigration was 
significantly higher in animals with genotypes A / A and A / G compared to animals with homozygous 
genotype G / G. A correlation was found between the expression level of the mRNA of the promoter part 
of the TNFα gene and the formation of interleukin 8 (IL-8), which performs a protective function in the 
body. Thus, mRNA expression of polymorphonuclear leukocytes and peripheral blood mononuclear cells 
was higher in cows with genotype A / A compared to genotype G / G. The results indicate that TNFα gene 
allele polymorphism has a significant effect on immune function and reproductive performance in cows. 
Thus, according to the results of Japanese scientists, the proportion of cows that showed ovulation within 
three weeks after calving in individuals with homozygous GG and heterozygous AG genotypes in the 
SNP polymorphism locus of the TNFα promoter part was the same, 59.5% and 57.1%, respectively, 
alleles of this gene did not affect the number of insemination [1]. 

Associative data and some studies suggest that inhibiting the expression of the TNFα gene contri-
butes to liver obesity with an energy deficit in dairy cattle. Experimentally, in vitro cultivation, the ability 
of TRLP to inhibit TNFα signaling on primary cattle hepatocytes with recombinant TNFα has been 
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proven. Four Holstein breed lactating cows injected TRLP subcutaneously for 24 hours with an interval of 
4 hours at a rate of 0.15 and 3.0 mg per kg body weight and intravenous recombinant TNFα at a dose of            
5 μg per kg body weight of the cow. According to the results of the study, injection of recombinant TNFα 
and TRLP for 2 hours provides a reduction in the amount of non-esterified fatty acid in plasma (non-
esterified fatty acid, NEFA), which indicates a change in the metabolic process in the body of cows. 
Despite the fact that TRLP inhibited signals of bovine TNFα using recombinant TNFα for 7 days did not 
change the metabolism in cows with a negative energy balance [2]. 

Thus, the development and introduction into the DNA selection practice of markers of the repro-
ductive function of animals, milk and meat productivity, the creation of a population of animals that are 
resistant to diseases, the prediction of useful traits is an urgent problem of molecular and population 
genetics. 

The goal of the study was genotyping of Holstein cows of Bayserke-Agro LLP at the TNFα gene 
locus by PCR-RFLP analysis, studying the effect of the alleles of the gene under study on the manifes-
tation of reproductive function. 

Material and method. The experiments were carried out on 152 Holstein cows of the Canadian 
breeding farm breeding; blood for the study was taken from the jugular or caudal vein into the           
vacuum tube with EDTA. DNA isolation was carried out by the phenol method. Amplification of              
the TNFα gene region was performed on an Efendorf amplifier (Germany) using primers:                      
F 5′-GAGAAATGGGACAACCTCCA-3 ′ and R: 5′-CCAGGAACTCGCTGAAACTC - 3 ′ [3]. 

The length of the obtained amplification of the tumor necrosis factor (TNFα) gene was 249 bp. 
(figure1), for the detection of SNP polymorphism at position 824 A → G, Sac I restriction enzyme, which 
has the restriction site GAGCT / C, was used after restriction of the PCR product, depending on the 
genotype of animals, electrophorems appeared fragments: in individuals with a heterozygous genotype 
AG - 249 , 168 and 81 bp, for homozygous AA and GG, respectively, 168, 81 bp. and 249 bp (figure2). 
To visualize the results of electrophoresis, Infinity VX2 3026 gel-documenting system was used,                    
WL / LC / 26M X-Press, Vilber Lourmat (USA), as a DNA marker plasmid pUC19 / MspI (Thermo 
Fisher Scientific). 

 

 
 

Figure 1 – Electrophoregram amplification of the TNFα gene, agarose 3%, lanes 1-7, 9-15 PCR product,  
lane 8 — DNA marker pUC19 / MspI 

 

 
 

Figure 2 – Electrophoregram of the restriction enzyme Sac I PCR gene product TNFα,  
agarose 3%, M - DNA marker pUC19 / MspI, genetic variants GG, AG, AA 
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Results. The results of identification of SNP polymorphism in the promoter part of the TNFα gene at 
position 824 A → G in Holstein cows in the amount of 152 heads of the breeding farm “Bayerke-Agro” 
LLP indicate a shift in the frequency of allele A compared to G, 0.54 and 0.46, respectively. In the studied 
group of animals, the heterozygous AG genotype prevails and its prevalence is 63.8%, the occurrence of 
homozygous genotypes was: GG -13.8% and AA - 22.4%. 

In cows with a homozygous genotype GG (n = 19), the interval between calving and fruitful insemi-
nation was 89 days, in individuals with a heterozygous AG genotype (n = 50), this indicator had a value of 
128 days, the intermediate position (95 days) was occupied by animals with genotype AA (n = 27). There 
is a correlation between the interval from calving to fruitful insemination and the insemination index in 
animals of all three groups, the low insemination index (1.63) was in cows with the homozygous GG 
genotype (the interval duration was 89 days), the high insemination index (2.76) was heterozygous 
animals (the duration of the interval is 128 days). In homozygous individuals with genotype AA, the inse-
mination index had a value of 1.85, the duration of the interval between calving and fruitful insemination 
was 95 days. 

 
Indicators of reproductive function of cows with different genotypes at the TNFα gene locus in cows (n = 96) 

 

Animals with genotype 
TNFα (n=96) 

Interval between calving and 
fruitful insemination (days) 

Cow insemination 
index 

The number of fruitfully inseminated cows  
in the period more than 30 days after calving 

GG (n=19) 89 1,63 9/47,36% 

AG (n=50) 128 2,76 43/86,0% 

AA (n=27) 95 1,85 17/62,96% 

 
Discussion. Analysis of the literature shows that most authors study polymorphism in the promoter 

part of a gene, since the level of gene expression depends on the functional activity of the promoter part of 
the corresponding gene [4]. 

We found that in all three genetic variants in cows there is a discrepancy between the actual distribu-
tion of genotypes and the theoretically expected number of genotypes, an excessive occurrence of the 
heterozygous genotype AG +21.49 was found, on the contrary, other genotypes showed a deficit of 
homozygous variants GG and AA, respectively -11 16 and -10.32 individuals. Similar results were 
obtained by foreign authors, so the distribution of genetic variants of the promoter part of the TNFα gene 
in Japanese dairy cows was AA - 36 (16%), AG - 108 (48%), GG 80 (36%) heads [1]. An SNP study of 
the polymorphism of the promoter part of the TNFα gene at position 824 A → G in cows (n = 127) of 
Holstein breed shows a more even distribution of genetic variants: AA - 26.0%, AG -37.8% and GG -
36.2% [ five]. As can be seen from table 1, there is an association of the homozygous GG genotype with 
reproductive function indicators in the studied group of animals (the minimum interval between calving 
and fruitful insemination, a low insemination index, the minimum number of cows (47.36%) fruitfully 
inseminated during more than 31 days after calving). 

Conclusion. Thus, the studied locus of the promoter part of the TNFα gene in Holstein cows is 
polymorphic, the prevalence of genetic variants is: AA - 22.4%, AG - 63.8% and GG -13.8%. The posi-
tive effect of the GG genotype of Holstein cows on reproductive function was established, and in hetero-
zygous animals the reproductive abilities were low. 
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АССОЦИТАТИВНОЕ ВЛИЯНИЕ АЛЛЕЛЕЙ ГЕНА TNFα 
НА РЕПРОДУКТИВНУЮ ФУНКЦИЮ КОРОВ ТОО «БАЙСЕРКЕ-АГРО» 

 
Аннотация. Авторами статьи проведена работа по генотипированию племенных коров голштинской 

породы в ТОО «Байсерке-Агро» по локусу гена TNFα и выявлены животные с желательным генотипом 
(генотип GG) по изучаемому локусу. SNPполиморфизм в промоторной части гена TNFαв позиции 824A→Gу 
коров голштинской породы представлены следующими генетическими вариантами: AA - 22,4%, AG - 63,8%, 
GG -13,8%, частота аллелей A и G составила 0,54 и 0,46. У исследуемой популяции выявлена избыточная 
встречаемость гетерозиготного генотипа AG+21,49, по другим генотипам отмечается дефицит гомозиготных 
вариантов GGи AA, соответственно на -11,16 и -10,32 особей. Показатели репродуктивной функции были 
высокими у коров с генотипом GG: интервал между отелом и плодотворным осеменением составил 89 дней, 
индекс осеменения1,63, доля животных, осемененных по истечению более 30 дней была минимальной (52%) 
у особей гомозиготного генотипа GG. Установлено, что использование метода ПЦР-ПДРФ анализа позво-
ляет проводить генетическую паспортизацию племенных животных и прогнозировать их воспроизводи-
тельную функцию.  
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маркеры.  
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