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Проведен сравнительный анализ восьми пород овец (полугрубошерстных, грубошерстных, 

полутонкорунных и тонкорунных), разводимых в Сибирско-Дальневосточном регионе. В ис-
следованиях использовали данные по иммуногенетическому тестированию овец в племенных 
хозяйствах за ряд лет. Тестирование проводилось с применением 14 специфических сыворо-
ток – реагентов. Изучены аллельный профиль овец, их сходство и различие, связанные с фи-
логенезом и предшествующей селекцией. Все исследованные породы имели отличительный 
аллельный профиль. В каждой породе выявлены как часто, так и редко встречающиеся анти-
гены. На основании частот антигенов рассчитан индекс генетического сходства (r), который 
был выше в породах одного направления продуктивности, например между породами буубэй 
и эдильбаевской (r = 0,912), и ниже – между породами, селекция которых проводилась изо-
лированно друг от друга. Самый низкий индекс генетического сходства выявлен между бу-
рятской и западно-сибирской мясной (r = 0,707). Породы одного направления продуктивности 
из разных регионов также имеют отличительные особенности. Индекс генетического сходства 
между грубошерстными породами (буубэй и эдильбаевская) составляет 0,912; между полугру-
бошерстными (бурятская и агинская) он находится на уровне 0,739; между полутонкорунными 
(горноалтайская и западно-сибирская  мясная) – 0,845; между тонкорунными (кулундинская и 
забайкальская) – 0,902. С использованием кластерного анализа генетических дистанций опре-
делены взаимоотношения пород, их происхождение, филогенез. Западно-сибирская мясная и 
кулундинская образовали один кластер, буубэй и бурятская также вошли в один кластер. Более 
отдаленными породами оказались агинская (зугалайский тип) и эдильбаевская. 
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A comparative analysis of eight breeds of sheep (medium-wool, coarse-wooled, semifine-wool 

and fine-wool) bred in the Siberian-Far Eastern region was carried out. The research used the data on 
immunogenetic testing of sheep in breeding farms for a number of years. The testing was performed 
using 14 specific sera – reagents. The allelic profile of sheep, their similarities and differences related 
to phylogeny and previous selection were studied. All breeds studied had a distinctive allelic profile. 
Both frequent and infrequent antigens were identified in each breed. Based on antigen frequencies, 
an index of genetic similarity (r) was calculated, which was higher in the breeds of the same pro-
ductivity direction, e.g. between Buubei and Edilbaevskaya breeds (r = 0.912), and lower between 
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the breeds that were selected in isolation from each other. The lowest index of genetic similarity was 
found between the Buryat and West Siberian meat breeds (r = 0.707). Breeds of the same productivity 
direction from different regions also have distinctive features. The index of genetic similarity between 
coarse-wooled breeds (Buubei and Edilbaevskaya) is 0.912; between medium-wool breeds (Buryat 
and Aginskaya) it is at the level of 0.739; between semifine-wool breeds (Gorno Altai and West Sibe-
rian meat breeds) – 0.845; between fine-wool breeds (Kulunda and Zabaikalskaya) – 0.902. Using the 
cluster analysis of genetic distances, the relationships of breeds, their origin, and phylogeny were de-
termined. West Siberian Meat and Kulunda breeds formed one cluster, Buubei and Buryat breeds were 
also included in one cluster. More distant breeds were Aginskaya (Zugalai type) and Edilbaevskaya.
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INTRODUCTION 

In Russia during the 2000s, there was a partial 
shift in sheep breeding due to the reduction in the 
sheep population. Due to market conditions, the 
number of fine-wool sheep breeds decreased by 
2.3 times, semifine-wool by 4.3 times, while the 
population of coarse-wooled sheep breeds in-
creased by 4.1 times. However, the most numer-
ous sheep population belongs to the fine-wool 
productivity direction, with 15 breeds represent-
ing 54% of the total sheep population in Russia. 
Semifine-wool breeds account for only 4.6%, 
and the population of semi-coarse-wooled sheep 
is even smaller at 1.2%. In Russia, 17 breeds fall 
under the coarse-wooled productivity direction, 
accounting for 33% of the sheep population1.

The observed annual decrease in the sheep 
population may lead to the loss of adaptive qual-
ities to local climate and feeding conditions, 
as well as a reduction in genetic diversity. To 
study these processes, various types of genetic 
markers are used, including blood groups, pro-

tein polymorphism, microsatellite profiles, and 
whole-genome analysis, which can be used to 
study the population-genetic structure of in-
dividual breeds, populations, their variability 
during crossbreeding, and generational monitor-
ing. Currently, microsatellite profiling [1, 2] is 
considered one of the most convenient, informa-
tive, and suitable for mass analysis. 

The use of blood groups, which were in de-
mand due to their informativeness, codominant 
inheritance type, and suitability for mass analy-
sis, allowed solving some problems in the selec-
tion of farm animals, such as verifying the accu-
racy of recording the origin of young animals. 
In addition, immunogenetic analysis was widely 
used in establishing the phylogeny of breeds, 
similarities, and differences between popula-
tions, herds, and age-sex groups.

Studies [3] have shown that the highest ge-
netic similarity is found between Black-and-
White Holsteinized bulls and Ayrshire bulls 
(0.902), while the lowest is between Jersey and 

1Shichkin G.I., Safina G.F., Amerkhanov H.A., Chernov V.V., Grigoryan L.N., Khmelevskaya G.N., Ravicheva A.V., Stepanova N.G. Yearbook on 
breeding work in sheep and goat breeding in farms of the Russian Federation (2021). FSBSI ARRIPW, Moscow, 2022, 325 p.
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Ayrshire bulls (0.561). Immunogenetic analysis 
demonstrated differences in an isolated popula-
tion of French Rambouillet sheep and Spanish 
Merinos, from which they originated. In a closed 
herd, only those alleles were fixed that were de-
tected in Spanish Merinos with frequencies of 
0.90 and 0.802.

With the help of blood groups and other ge-
netic markers, one of the best domestic fur-bear-
ing breeds, the Romanov breed, has been thor-
oughly characterized in comparative assessment 
with other breeds3.

Immunogenetic analysis has found appli-
cation in determining mono- and dizygosity of 
offspring of farm animals [4]. Studies [5] have 
shown the influence of the environment on the 
level of homozygosity of a herd for serum blood 
proteins, which may be a consequence of the 
mechanism of maintaining polymorphism, hav-
ing adaptive value in unfavorable conditions.

The paper shows the allele profile of sheep 
crossbreeds and identifies desirable alleles asso-
ciated with live weight, meat productivity, and 
productive longevity [6, 7]. There are reports 
of using blood groups for effective selection 
of mating pairs based on the genetic similarity 
index of parents4, 5 [8]. It has been shown that 
in the formation of the allele pool of offspring, 
from 50% to 80% of the dominant alleles of the 
maternal herd of cattle are involved [9].

Considering that blood groups were the pre-
dominant genetic markers, during their active 
use in the selection of farm animals, a substan-
tial amount of factual material has been accumu-
lated on the genetic structure of different breeds, 
changes in allele and genotype frequencies un-
der the influence of selection and the environ-
ment, and more detailed studies on blood group 
characteristics and the laws of their inheritance. 

As a result of the analysis of immunogenetic 
structures of eight species of ruminants, the sim-
ilarity of some antigen loci of different species 
(sheep, goats, cattle) has been established [10]. 

Studies [3] provide data on the concentration, 
dynamics, and stability of erythrocyte alleles in 
cattle. It is shown that only 10% of alleles are 
stable, while about 30-35% are subject to elimi-
nation and genetic drift. 

The purpose of the research is to analyze and 
summarize the allele pool of sheep of different 
breeds, taking into account the direction of pro-
ductivity, their similarities and differences, and 
the relationships between them in the conditions 
of the Siberian-Far Eastern region. 

MATERIAL AND METHODS 

The research material consisted of blood 
samples collected from eight different breeds 
of sheep with various productivity directions, 
bred in the Siberian-Far Eastern region (Altai 
and Trans-Baikal Territory, Republic of Buryat-
ia). The studied breeds included: coarse-wooled 
sheep breeds - Buubei (BUB) and Edilbayevska-
ya (EDL), semi-coarse-wooled sheep breeds - 
Buryat (BUR) and Aginskaya sheep of the Zu-
galai type (AGZ), semifine-wool sheep breeds 
– Gorno Altai breed of the Prikatunsky type 
(GAP) and West Siberian meat breed (WSM), 
and fine-wool sheep breeds – Zabaykalskaya 
of the Khangil type (ZBH) and Kulunda breed 
(KUL). A total of 2134 individuals were studied.  

Immunogenetic testing was conducted using 
monospecific reagents from the bank of the Im-
munogenetics and DNA Technology Laboratory 
of the All-Russian Scientific Research Institute 
of Sheep and Goat Breeding. Testing covered six 
blood group systems (A, B, C, D, M, and R-O), 
including 14 erythrocyte factors (Aa, Ab, Bb, Bd, 

2Nguyen T.C., Morera L., Llanes D., Leger P. Sheep blood polymorphism and genetic divergence between French Rambouillet and Spanish 
Merino: roleofgeneticdrift // Anim.Genet, 1992, N 23 (4), pp. 325–332. DOI: 10.1111/j.1365-2052.1992.tb00154.x. 

3Marzanov N.S., Komkova E.A., Malyuchenko O.P., Alekseev Ya.I., Ozerov M.Y., Kantanen Y., Lobkov V.Y., Marzanova L.K., Astafieva E.E., 
Petrov S.N., Kolpakov I.N., Andryukhin A.P., Adamyan K.K., Marzanova S.N. Characterization of the allelofond of Romanov sheep breed by different 
types of genetic markers // Problems of Productive Animal Biology, 2015, N 2, pp. 23-40.

4Vitanova O.I., Chizhova L.N. Physiological and biochemical status of young sheep obtained from parents with different values of the index of 
antigenic similarity // Collection of Scientific Works of the Stavropol Research Institute of Animal Husbandry and Fodder Production, 2007, vol 3, 
N 3-3, pp. 10-12. 

5Skokova A.V., Barnash E.N., Sharko G.N., Yakubova E.V., Shumaenko S.N. Productivity of young sheep depending on the index of genetic 
similarity of parents // Collection of Scientific Works of the Stavropol Research Institute of Animal Husbandry and Fodder Production, 2014, N 7, 
pp. 145-149 
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Be, Bi, Bg, Ca, Cb, Ma, Mb, R, O, and Da). The 
study was carried out through hemolysis and 
agglutination reactions at the Aginsk Veterinary 
Laboratory and the Laboratory of Biotechnolo-
gy of the Siberian Research and Technological 
Design Institute of Animal Husbandry, SFSCA 
RAS.

The frequencies of antigens were calculated 
using the method of L.A. Zhivotovsky and A.M. 
Mashurov (1974). Genetic distance and genetic 
similarity were calculated using Nei's formulas 
(1972). Based on these calculations, genetic dis-
tance dendrograms were constructed between 
sheep breeds using the application program 
PAST version 3.256. 

RESULTS AND DISCUSSION 

To study the genetic characteristics of sheep of 
different breeds, groups were formed according 
to the following productivity directions: coarse-
wooled, semi-coarse-wooled, semifine-wool, 
and fine-wool. The least numerous breeds in our 
study were Buubei, West Siberian meat, and Ku-
lunda breeds, which account for only 1% of the 
total sheep population bred in the Siberian-Far 
Eastern region.

Buubei and Edilbayevskaya breeds belong to 
the coarse-wooled category, and their breeding 
histories have no common origin. The Buubei 
breed was created through long-term selective 
and breeding work by reintroducing indigenous 
Buryat sheep from Inner Mongolia, China7. The 
breed is becoming increasingly popular due to 
its good meat productivity and high meat quality 
[11, 12].

The Edilbayevskaya breed originates from 
Kazakhstan and is adapted to various meat sheep 
farming zones. The breed has three types of ani-
mals that differ in body structure and productiv-
ity8. Despite the same productivity direction, the 
breeds have significant differences, presumably 
due to previous selection (see Table 1).

For most antigens, differences were found. In 
the coarse-wooled meat breed Buubei, antigens 
Bd, Bi, Ma, and R were more frequent (by 0.235, 
0.106, 0.100, and 0.052, respectively) compared 
to the coarse-wooled meat breed Edilbayevska-
ya. Conversely, the frequency of antigens Ab, Bb, 
Be, Ca, Cb, Mb, and O was higher in the Edil-
bayevskaya breed by 0.325, 0.089, 0.223, 0.252, 
0.588, 0.354, and 0.098, respectively, compared 
to Buubei breed (p ≤ 0.05, p ≤ 0.001). The genet-
ic similarity index between these breeds is r = 
0.910 ± 0.014. 

Buryat and Aginskaya (Zugalai type) breeds 
belong to the semi-coarse-wooled sheep cat-
egory. The Aginskaya breed was created by 
crossing the Zabaykalskaya fine-wool ewes 
with Kuchugursky fine-wool and Kazakh semi-
coarse-wooled rams [13]. The Zugalai type of 
the Aginskaya breed was obtained through ini-
tial crossbreeding of the Aginskaya sheep with 
Kazakh semi-coarse-wooled rams of the Bayys 
type [14]. 

The Buryat breed was created with the par-
ticipation of four breeds, with fine-wool Za-
baykalskaya sheep of the Buryat type as the 
maternal foundation, which were crossed with 
Kazakh semi-coarse-wooled and Kuchugursky 
coarse-wooled rams. Subsequently, three-breed 
crossbred ewes were used, mating them with 
Baydaragsky rams of the fine-wool breed9. 

Table 2 presents data on the frequency of 
blood antigens in semi-coarse-wooled sheep of 
the Buryat and Aginskaya breeds (Zugalai type).

Immunogenetic analysis revealed that the 
Buryat breed of sheep has a higher frequency 
of antigens Bd, Bi, Bg, Ma, and O compared to 
the Aginskaya breed of the Zugalai type. In con-
trast, the Aginskaya breed of the Zugalai type 
surpasses in the frequency of the antigens Ab, 
Be, Ca, and Cb (p ≤ 0.05, p ≤ 0.001). The genetic 
similarity index of semi-coarse-wooled sheep is 
0.739 ± 0.131.

6Hammer O., Harper D.A.T., Ryan P.D. PAST: Palaeontological Statistics software for education and data analysis // Palaeontologia Electronica, 
2001, N 4 (1), p. 9. 

7Merzlyakov A.A., Danilov M.B. Study of the composition and technological properties of meat of sheep indigenous breed "Buubei" // Education 
and Science: Materials of the national scientific-practical conf. Ulan-Ude, 2023, pp. 40-45.

8Davletova A.M., Kosilov V.I. Constitutional-productive types of Edilbaev sheep // Izvestiya Orenburg State University, 2013, N 1 (39), pp.102-104.
9Biltuev S.I. Creation of type and breed of sheep in specific environmental conditions of Western Siberia and the Republic of Buryatia: Ulan-Ude: 

Publishing house of BSSA named after V.R. Filippov, Ulan-Ude, 2010, 240 p.
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Gorno-Altai (Prikatunsky type) and West 
Siberian meat sheep breeds belong to the semi-
fine-wool category. The Prikatunsky type of the 
Gorno-Altai breed of sheep was created in two 
stages. In the first stage, fine-wool and coarse-
wooled ewes with different types of wool were 
crossed with rams of the Romni-Marsh breed 
until the second and third generations were ob-
tained. Then, crossbred sheep of the desired type 
were bred within the breed10.

The West Siberian meat breed was created 
based on the Kulunda short-tailed breed and 
its crossbreds with rams of the improved meat 
type of the Southern meat breed11. The compared 

Табл.  2 .  Частота антигенов крови полугрубо-
шерстных овец бурятской и агинской пород
Table 2.  Frequency of blood antigens in medium-
wool sheep of the Buryat and Aginskaya breeds

Antigen BUR (n = 70) AGZ (n = 356)

Aa 0,400 ± 0,041 0,449 ± 0,028

Ab 0,043 ± 0,017      0,489 ± 0,027***

Bb 0,714 ± 0,038 0,820 ± 0,016*

Bd       0,457 ± 0,042*** 0,014 ± 0,037

Bi        0,400 ± 0,041*** 0,191 ± 0,034

Bg    0,543 ± 0,042* 0,407 ± 0,036

Be 0,314 ± 0,039       0,688 ± 0,021***

Ca 0,329 ± 0,040       0,772 ± 0,018***

Cb 0,114 ± 0,027       0,458 ± 0,028***

Ma       0,529 ± 0,042*** 0,034 ± 0,037

Mb 0,586 ± 0,042 0,652 ± 0,022

R 0,200 ± 0,034 0,166 ± 0,034

O      0,729 ± 0,038*** 0,140 ± 0,035

Da 0,029 ± 0,014 0,008 ± 0,036

10Podkorytov A.T. Prikatunsky meat-wool type // Achievements of science and technology of AIC, 2006, N 2, pp. 30-31.
11Katamanov S.G., Ulyanov A.N., Kulikova A.Y., Aboneev V.V., Selkin A.I., Afanasyeva A.I., Katamanov Yu. G., Loboda N.L., Moroz V.A., 

Trukhachev V.I., Katamanov A.S., Chebotaev A.N., Chmyryov M.A. West Siberian meat breed // Sheep, goats, wool business, 2012, N 3, pp. 6-12. 

Табл.  1 .  Частота антигенов крови грубошер-
стных овец буубэй и эдильбаевской пород
Table 1.  Frequency of blood antigens in coarse-
wooled sheep of the Buubei and Edilbaevskaya 
breeds

Antigen BUB (n = 298) EDL (n = 199)

Aa 0,691 ± 0,019 0,683 ± 0,023

Ab 0,107 ± 0,013       0,432 ± 0,025***

Bb 0,765 ± 0,017       0,854 ± 0,018***

Bd        0,742 ± 0,018*** 0,507 ± 0,025

Bi        0,362 ± 0,020*** 0,256 ± 0,022

Bg  0,399 ± 0,020 0,362 ± 0,024

Be  0,440 ± 0,023       0,663 ± 0,024***

Ca  0,386 ± 0,020       0,638 ± 0,024***

Cb  0,191 ± 0,016       0,779 ± 0,021***

Ma         0,738 ± 0,018*** 0,638 ± 0,024

Mb   0,520 ± 0,020       0,874 ± 0,017***

R     0,198 ± 0,016* 0,146 ± 0,018

O   0,721 ± 0,018       0,819 ± 0,019***

Da – 0,387 ± 0,024

Here and in Tables 2–4.
* р ≤ 0,05.
**р ≤ 0,01.
***р ≤ 0,001.

breeds are bred in different eco-geographical 
conditions. 

Semifine-wool sheep of the Gorno-Altai 
breed of the Prikatunsky type are character-
ized by a high frequency of occurrence of nine 
antigens - Ab, Bb, Bd, Bi, Bg, Be, Ca, R, and 
O compared to the West Siberian meat breed. 
Differences in frequencies range from 0.254 to 
0.680 (p ≤ 0.05, p ≤ 0.001) (see Table 3). The 
genetic similarity index of semifine-wool sheep 
is 0.845 ± 0.0014.

The Kulunda fine-wool breed has been im-
proved for a long time through "folk" selection 
methods, but starting from 1981, it was crossed 
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with the Grozny breed to improve its wool quali-
ty, and later with the Stavropol Manych merinos12. 

In the creation of the Khangil type of the Za-
baykalskaya breed, three breeds were involved 
at different times: Zabaykalskaya (maternal 
foundation), Australian, and Manych merinos13. 

The immunogenetic profile of the fine-wool 
sheep of the Kulunda and Zabaykalskaya breeds 
(Khangil type) also shows significant differenc-
es in the frequency of antigens (see Table 4). 

For Kulunda fine-wool sheep, antigens Aa, 
Ab, Bb, Bi, Bg, Ca, Cb, Ma, Mb, R (50% or more) 
are characteristic, while antigens Bd, O, Da (less 
than 40%) are rarely present. The frequency of 
antigen factors Ab, Bi, Be, Cb, Ma, Mb, and R in 

this breed exceeds these indicators in the Zaba-
ykalskaya of the Khangil type breed by 0.410, 
0.161, 0.353, 0.253, 0.149, 0.150, 0.403, and 
0.273, respectively. The Zabaykalskaya of the 
Khangil type breed, on the other hand, is char-
acterized by a higher frequency of the antigens 
Bb, Ca, O - by 0.209, 0.293, 0.523 (p ≤ 0.01, p ≤ 
0.001). The genetic similarity index of fine-wool 
sheep is 0.902 ± 0.022. 

Comparative assessment of breed similarity 
expressed through genetic similarity indices and 
genetic distances is presented in Table 5. 

The highest genetic similarity index was 
found between the Buubei and Buryat breeds 
(0.9681), which, in our view, can be explained 

Табл.  3 .  Частота антигенов крови полутонко-
рунных овец горноалтайской и западно-сибир-
ской мясной пород
Table 3.  Frequency of blood antigens in semifine-
wool sheep of the Gorno-Altai and West Siberian 
meat breeds

Antigen WSM (n = 116) GAP (n = 573)

Aa 0,543 ± 0,046*** 0,150 ± 0,015

Ab 0,595 ± 0,046 0,894 ± 0,013***

Bb 0,500 ± 0,046 0,993 ± 0,003***

Bd 0,345 ± 0,044 0,998 ± 0,002***

Bi 0,603 ± 0,045 0,956 ± 0,009***

Bg 0,172 ± 0,035 0,609 ± 0,020***

Be 0,138 ± 0,032 0,747 ± 0,018***

Ca 0,465 ± 0,046 0,894 ± 0,017***

Cb 0,836 ± 0,034 0,769 ± 0,017

Ma 0,474 ± 0,046*** 0,251 ± 0,018

Mb 0,595 ± 0,045 0,607 ± 0,020

R 0,405 ± 0,046 0,659 ± 0,019***

O 0,147 ± 0,033 0,827 ± 0,016***

Da 0,612 ± 0,045*** 0,353 ± 0,020

Табл.  4 .  Частота антигенов крови тонкорун-
ных овец кулундинской и забайкальской пород
Table 4.  Frequency of blood antigens in fine-wool 
sheep of the Kulunda and Trans-Baikal breeds

Antigen KUL (n = 122) ZBH (n = 400)

Aa 0,541 ± 0,045 0,495 ± 0,025

Ab 0,893 ± 0,028*** 0,483 ± 0,025

Bb 0,771 ± 0,038 0,980 ± 0,005***

Bd 0,311 ± 0,042** 0,150 ± 0,033

Bi 0,631 ± 0,044*** 0,278 ± 0,030

Bg 0,853 ± 0,032 0,873 ± 0,013

Be 0,443 ± 0,045*** 0,190 ± 0,032

Ca 0,639 ± 0,043 0,932 ± 0,009***

Cb 0,632 ± 0,044*** 0,483 ± 0,025

Ma 0,705 ± 0,041** 0,555 ± 0,024

Mb 0,631 ± 0,044*** 0,228 ± 0,031

R 0,811 ± 0,035*** 0,538 ± 0,024

O 0,385 ± 0,044 0,910 ± 0,011***

Da 0,336 ± 0,043 0,318 ± 0,029

12Selkin I.I., Katamanov A.S. Fecundity of mothers and safety of young stock of Kulunda fine-fleece breed // Collection of Scientific Works of the 
Stavropol Research Institute of Animal Husbandry and Fodder Production, 2009, vol. 2, N 2-2, pp. 81-84. 

13Khamiruev T.N., Volkov I.V. New wool and meat type in the Transbaikalian thin-cross breed of sheep - Khangilskiy // Zootechnia, 2015, N 4, 
pp. 6-7.
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by the fact that the maternal foundation of the 
Buryat breed of sheep was the Buryat type of 
the Zabaykalskaya fine-wool sheep. The latter 
were bred based on indigenous Buryat sheep, on 
the basis of which the Buubei breed was creat-
ed through reintroduction from Inner Mongolia, 
China.

The West Siberian meat breed was created 
based on the Kulunda breed, which is reflect-
ed in the level of genetic similarity between the 
breeds (0.963).  

The genetic similarity index is higher in 
breeds with the same productivity direction and 
lower in different ones. For example, Buubei and 
Edilbayevskaya breeds of sheep have a genetic 
similarity index of 0.912, while with the semi-
coarse-wooled Aginskaya breed, it is 0.719.

Cluster analysis of genetic distances showed 
the relationships between the studied breeds (see 
the figure). 

West Siberian and Kulunda formed one clus-
ter, Buubei and Buryat also entered one cluster. 
More distant were the Zugalai type of the Agin-
sky breed (semi-coarsed wool direction) and 
Edilbaevskaya breed (coarse-wooled). 

CONCLUSION 

Sheep breeds of the Siberian and Far Eastern 
region have distinctive features on blood group 
alleles, conditioned by breed peculiarities, pre-
vious genesis and, possibly, natural and climatic 
conditions. Breeds of the same direction of pro-
ductivity from different breeding zones have the 

Дендрограмма генетических дистанций
Dendrogram of genetic distances

Табл.  5 .  Матрица генетических расстояний между породами
Table 5.  Matrix of genetic distances between the breeds

Breed BUB EDL BUR AGZ WSM GAP KUL ZBH

BUB 0,912 0,968 0,719 0,730 0,815 0,809 0,823

EDL 0,092 0,897 0,867 0,867 0,872 0,871 0,862

BUR 0,033 0,109 0,739 0,707 0,831 0,826 0,862

AGZ 0,330 0,143 0,302 0,754 0,813 0,834 0,800

WSM 0,315 0,143 0,347 0,282 0,845 0,963 0,823

GAP 0,205 0,137 0,185 0,207 0,168 0,903 0,847

KUL 0,212 0,138 0,191 0,182 0,038 0,102 0,902

ZBH 0,195 0,149 0,149 0,223 0,195 0,166 0,103

Note. Genetic similarity indices are above the diagonal (r), under the diagonal are the genetic distances (DN); BUB – Buubei, 
EDL – Edilbayevskaya, BUR – Buryat, AGZ – Aginskaya – Zugalai type, WSM – West Siberian meat, GAP – Gorno Altai – 
Prikatunsky type, KUL – Kulunda, ZBH – Zabaikalskaya – Khangil type
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same level of similarity and difference as inter-
breed (0.845-0.910). The interbreed difference 
ranges from 0.707 to 0.968.

The dendrogram of genetic distances of the 
studied breeds showed that breeds close in or-
igin - West Siberian and Kulunda - formed one 
cluster, Buubei and Buryat breeds were also 
included in one cluster. Breeds of the same di-
rection of productivity - Kulunda, Gorno-Altai, 
Aginskaya (Zugalai type) - form close subclus-
ters, the index of genetic similarity of which is in 
the range of 0.845-0.903.

Thus, blood group antigens can serve as re-
liable genetic markers in studying the genetic 
profile of breeds, monitoring its change under 
selection pressure.

СПИСОК ЛИТЕРАТУРЫ

1.	 Селионова М.И., Лущихина Е.М., Чижо-
ва  Л.Н. Особенности микросателлитного 
профили овец, разводимых в условиях Кыр-
гызстана // Сельскохозяйственный журнал. 
2018. № 1 (11). С. 84–90.

2.	 Денискова Т.Е., Селионова М.И., Гладырь Е.А., 
Доцев А.В., Бобрышова Г.Т., Костюнина О.В., 
Брэм Г., Зиновьева Н.А. Изменчивость ми-
кросателлитов в породах овец, разводимых 
в России // Сельскохозяйственная биоло-
гия. 2016. № 6. С. 801–810. DOI:  10.15389/
agrobiology.2016.6.801rus.

3.	 Шендаков А.И. Методические аспекты кор-
реляционно-регрессионного анализа при вы-
числении генетического веса эритроцитар-
ных аллелей в популяциях молочного скота // 
Биология в сельском хозяйстве. 2017. № 4. 
С. 2–8.

4.	 Марзанов Н.С., Корецкая Е.А., Марзано-
ва  С.Н., Шукюрова Е.Б., Марзанова Л.К., 
Девришев Д.А. Иммуногенетический способ 
определения моно- и дизиготности у потомков 
четырех видов жвачных // Известия ТСХА. 
2019. № 6. С. 49–61. DOI: 10.34677/0021-
342x-2019-6-49-61. 

5.	 Селионова М.И., Чижова Л.Н., Михайлен-
ко А.К., Суржикова Е.С., Шарко Г.Н. Оценка 
адаптационной перестройки овец в разных 
условиях на основе биомаркеров // Вестник 

АПК Ставрополья. 2019. № 4 (34). С. 19–25. 
DOI: 10.31279/2222-9345-2019-8-34-19-25.

6.	 Копылов И.А., Скорых Л.Н., Ефимова Н.И. 
Особенности иммуногенетического состава 
крови овец разных генотипов // Вестник АПК 
Ставрополья. 2017. № 2 (26). С. 126–130.

7.	 Ефимова Л.В. Связь антигенного состава 
крови с продуктивным долголетием коров 
черно-пестрой породы // Известия нижне-
волжского агроуниверситетского комплекса: 
наука и высшее профессиональное образова-
ние. 2023. № 1 (69). С. 373–382.

8.	 Семёнов А.С., Пьянкова С.Ю., Кавардако-
ва  О.Ю. Влияние антигенного сходства ро-
дительских пар на продуктивные и воспро-
изводительные качества дочерей коров // 
Пермский аграрный вестник. 2019. № 4 (28). 
С. 126–133.

9.	 Сагитдинов Ф.А., Лешонок О.И., Ткачен-
ко  И.В. Особенности формирования гене-
тической структуры групп крови при смене 
поколений животных // Животноводство и 
кормопроизводство. 2021. Т. 104. № 3. С. 176–
185. DOI: 10.33284/2658-3135-104-3-176.

10.	 Марзанов Н.С., Корецкая Е.А., Марзано-
ва  С.Н., Девришева Д.А. Сравнительная ха-
рактеристика иммуногенетических структур 
крови различных видов жвачных животных // 
Проблемы биологии продуктивных живот-
ных. 2023. № 2. С. 37–48. DOI: 10.34677/0021-
342x-2019-6-49-61.

11.	 Данилов М.Б., Мерзляков А.А., Павлова С.Н., 
Полозова Т.В., Ван Вэй Хуа. Изучение про-
дуктивности, химического состава и пище-
вой ценности мяса овец Буубэй // Всё о мясе. 
2018. № 3.  С. 52–54.

12.	 Базарон Б.З., Дашинимаев С.М., Хамиру-
ев Т.Н., Будажанаев Б.Ц. Мясная продуктив-
ность разновозрастных помесных валушков // 
Вестник Алтайского государственного аграр-
ного университета. 2019. № 4 (174). С. 91–94.

13.	 Волков И.В., Хамируев Т.Н., Дмитрик И.И. 
Генотип Агинской породы овец // Сельскохо-
зяйственный журнал. 2018. № 2 (11). С. 62–
68. DOI: 10.25930/m8xp-fa98.

14.	 Хамируев Т.Н., Базарон Б.З., Черных В.Г., Вол-
ков И.В., Дабаев О.Д. Создание в полугрубо-
шерстном овцеводстве нового типа агинской 
породы // Российская сельскохозяйственная 
наука. 2018. № 3. С. 30–33.  



94 Siberian Herald of Agricultural Science • 2023 • 53 • 11 Zootechnics and veterinary medicine

 Immunogenetic characteristics of sheep breeds  
of the Siberian-Far Eastern region

Goncharenko G.M., Khamiruev T.N., Dashinimaev S.M.,  
Khoroshilova T.S., Khalina O.L., Grishina N.B. 

REFERENCES

1. 	 Selionova M.I., Lushchikhina E.M., Chizho-
va  L.N. Features of microsatellite profile in 
sheep bred in the conditions of Kyrgyz Repub-
lic. Sel'skokhozyaistvennyi zhurnal = Agricul-
tural Journal, 2018, no. 1 (11), pp. 84–90. (In 
Russian).

2. 	 Deniskova T.E., Selionova M.I., Gladyr' E.A., 
Dotsev A.V., Bobryshova G.T., Kostyuni-
na  O.V., Brem G., Zinov'eva N.A. Variability 
of microsatellites in sheep breeds raced in Rus-
sia.  Sel'skokhozyaistvennaya biologiya  = Ag-
ricultural Biology, 2016, no. 6, pp.  801–810. 
(In Russian). DOI:  10.15389/agrobiology. 
2016.6.801rus. 

3. 	 Shendakov A.I. Methodological aspects of the 
correlation-regression analysis in the calculation 
of the genetic weight of erythrocyte alleles in 
populations of dairy cattle.  Biologiya v sel'skom 
khozyaistve = Biology in Agriculture, 2017, 
no. 4, pp. 2–8. (In Russian).

4. 	 Marzanov N.S., Koretskaya E.A., Marzano-
va  S.N., Shukyurova E.B., Marzanova L.K., 
Devrishev D.A. Immunogenetic diagnosis 
method to detect monozygosity and dizygosity 
in progeny of four ruminant species. Izvestiya 
TSKhA = Izvestiya of Timiryazev Agricultural 
Academy, 2019, no. 6, pp. 49–61. (In Russian). 
DOI: 10.34677/0021-342x-2019-6-49-61. 

5.	 Selionova M.I., Chizhova L.N., Mikhailen-
ko  A.K., Surzhikova E.S., Sharko G.N. As-
sessment of adaptive alteration in sheep in dif-
ferent conditions based on biomarkers. Vestnik 
APK Stavropol'ya = Aнглоязычное название 
источника, 2019, no. 4 (34), pp.  19–25. (In 
Russian). DOI: 10.31279/2222-9345-2019-8-
34-19-25. 

6. 	 Kopylov I.A., Skorykh L.N., Efimova N.I. 
Англоязычное название статьи. Vestnik APK 
Stavropol'ya = Agricultural Bulletin of Stav-
ropol Region, 2017, no. 2 (26), pp. 126–130. (In 
Russian).

7. 	 Efimova L.V. Relationship of blood antigen-
ic composition with productive longevity of 
Red-motley cows.  Izvestiya nizhnevolzhskogo 
agrouniversitetskogo kompleksa: nauka i vy-
sshee professional'noe obrazovanie= Izvestia 
of the Lower Volga Agro-University Complex, 
2023, no. 1 (69), pp. 373–382. (In Russian).

8. 	 Semenov A.S., P'yankova S.Yu., Kavardako-
va  O.Yu. Influence of antigenic similarity of 
parent pairs on productive and reproductive 
qualities of cow daughters. Permskii agrarnyi 
vestnik = Perm Agrarian Journal, 2019, no. 4 
(28), pp. 126–133. (In Russian).

9. 	 Sagitdinov F.A., Leshonok O.I., Tkachenko I.V. 
The features of the genetic structure formation 
of blood groups during animals metagenesis. 
Zhivotnovodstvo i kormoproizvodstvo = Ani-
mal Husbandry and Fodder Production, 2021, 
vol.  104, no. 3, pp.  176–185. (In Russian). 
DOI: 10.33284/2658-3135-104-3-176. 

10. 	Marzanov N.S., Koretskaya E.A., Marzano-
va S.N., Devrisheva D.A. Comparative charac-
terization of immunogenetic blood structures in 
different ruminant species. Problemy biologii 
produktivnykh zhivotnykh = Problems of Pro-
ductive Animal Biology, 2023, no. 2, pp. 37–48. 
(In Russian). DOI:  10.34677/0021-342x-2019-
6-49-61. .

11. 	Danilov M.B., Merzlyakov A.A., Pavlova S.N., 
Polozova T.V., Van Vei Khua. Study of the pro-
ductivity, chemical composition and nutritional 
value of the meat of the sheep «Buubei». Vse o 
myase = All about meat, 2018, no. 3, pp. 52–54. 
(In Russian).

12. 	Bazaron B.Z., Dashinimaev S.M., Khami-
ruev T.N., Budazhanaev B.Ts. Meat production 
of crossbred wethers of different age. Vestnik Al-
taiskogo gosudarstvennogo agrarnogo universi-
teta = Bulletin of Altai State Agricultural Univer-
sity, 2019, no. 4 (174), pp. 91–94. (In Russian).

13. 	Volkov I.V., Khamiruev T.N., Dmitrik I.I. Ge- 
notype of Aginskaya sheep breed.  Sel'skok-
hozyaistvennyi zhurnal = Agricultural Jour-
nal, 2018, no. 2 (11), pp. 62–68. (In Russian). 
DOI: 10.25930/m8xp-fa98. 

14. 	Khamiruev T.N., Bazaron B.Z., Chernykh V.G., 
Volkov I.V., Dabaev O.D. Selection achieve-
ment in Russia’s semi-coarse sheep breeding. 
Rossiiskaya sel'skokhozyaistvennaya nauka  = 
Russian Agricultural Sciences, 2018, no. 3, 
pp. 30–33. (In Russian).



95Сибирский вестник сельскохозяйственной наyки • 2023 • 53 • 11Зоотехния и ветеринария

Иммуногенетическая характеристика пород овец Сибирско-
Дальневосточного региона 

Гончаренко Г.М., Хамируев Т.Н., Дашинимаев С.М.,  
Хорошилова Т.С., Халина О.Л., Гришина Н.Б. 

ИНФОРМАЦИЯ ОБ АВТОРАХ

Гончаренко Г.М.  доктор биологических 
наук, главный научный сотрудник; адрес для 
переписки: Россия, 630501, Новосибирская об-
ласть, р.п. Краснообск, а/я 463; e-mail: gal.gon-
charenko@maiI.ru

Хамируев Т.Н., доцент, кандидат сельскохо-
зяйственных наук, ведущий научный сотрудник

Дашинимаев С.М., кандидат сельскохозяй-
ственных наук, старший научный сотрудник

Хорошилова Т.С., кандидат биологических 
наук, старший научный сотрудник

Халина О.Л., научный сотрудник
Гришина Н.Б., кандидат биологических наук, 

старший научный сотрудник

AUTHOR INFORMATION

Galina M. Goncharenko, Doctor of Science 
in Biology, Head Researcher; address: PO Box 463, 
Krasnoobsk, Novosibirsk region, 630501, Russia; 
e-mail: gal.goncharenko@maiI.ru

Timur N. Khamiruev, Associate Professor, 
Candidate of Science in Agriculture, Lead Researcher

Solbon M. Dashinimaev, Candidate of Science 
in Agriculture, Senior Researcher

Tatyana S. Khoroshilova, Candidate of Science 
in Biology, Senior Researcher

Olga L. Khalina, Researcher
Natalia B. Grishina, Candidate of Science in 

Biology, Senior Researcher

Дата поступления статьи / Received by the editors 01.08.2023 
Дата принятия к публикации / Accepted for publication 15.09.2023 

Дата публикации / Published 15.12.2023


