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Abstract

Background. The reduction in the number of some domestic breeds raises
concerns among livestock experts. One of the reasons for the reduction in the
number of livestock is the lack of purebred bulls, which are able to preserve the
breed. Kalmyk breed of cattle is the only ancient aboriginal domestic breed of
meat direction. It is kept on year-round pasture keeping, thus on productivity
indicators it is not inferior to foreign breeds of meat direction. In this connec-
tion preservation and improvement of the gene pool of this breed is important.
Kalmyk cattle breed is one of the few indigenous Russian breeds that still pos-
sesses unique genetics.

Currently, the breed needs to be restored and protected. In order to increase
the number and improve the breed qualities of Kalmyk animals, selection is
necessary, which should be based on reliable information about the origin of
animals and identification of candidate genes marking productive and reproduc-
tive qualities. Restoration and improvement of breed qualities of Kalmyk cattle
is possible only under the condition of accelerated reproduction of purebred
genotyped stock with the use of biotechnological methods in reproduction. The
analysis of complex evaluation of animals showed the variability of live weight
of bulls-producers and cows in different periods of growth, from 20, 22 kg at
birth to 320, 380 kg at 15 months. Evaluation of the genetic structure of the
Kalmyk population for meat productivity genes CAPNI1, TGS, GH, revealed a
high level of homozygous individuals with desirable genotypes, more than 40%.
The average level of heterozygous individuals is 30%. The results obtained on
the genetic structure of Kalmyk cattle in the Republic of Kalmykia demonstrate
a moderate level of genetic diversity and suggest the possibility of restoring a
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“pure” gene pool. The selected schemes of hormonal polyovulation for the arid
breed revealed a high percentage of fertilization (81%) and 92.3% of donor cows
responding with superovulation. On average, 8.8% of embryos were obtained
per donor, and 5.5% of them were suitable. Thus, the results of research work
on the use of biotechnological methods in reproduction of indigenous breeds
confirm the fact of successful approbation and further utilization of genetic po-
tential of highly valuable animals.

Purpose. The aim of the research is to study the way of using biotechnolog-
ical methods for accelerated improvement of Kalmyk cattle breed.

Materials and methods. As part of the research work conducted at Kal-
myk University on the use of biotechnological methods in indigenous animal
husbandry, the Kalmyk breed of cattle bred in breeding farms of the Republic
of Kalmykia served as an object of research. Animals were annually evaluated
for purebredity in a complex way. We have processed and analyzed the data on
animals: primary accounting on productivity indicators, genealogical affiliation
(data of 33,135 heads, year of birth 2014-2023 were studied). When analyzing
the complex evaluation, we relied on the methodology of evaluating the breed-
ing value of beef cattle, approved by the Eurasian Economic Commission, for
further implementation of the evaluation of the breeding value of the Kalmyk
breed.

Results. Identification of candidate genes associated with qualitative and
quantitative indicators of meat were investigated in breeding farms of the Re-
public of Kalmykia. Population analysis was carried out in steers of Kalmykian
breed at the age of 8 months. 1626 heads were studied and live weight of young
animals was evaluated. The data on genotypes associated with live weight are
shown in the diagram.

Conclusion. Experimental studies conducted on the experimental herd on the
use of biotechnological methods in the reproduction of indigenous breeds have
shown the fundamental possibility of using reproductive biotechnology in the
reproduction of Kalmyk meat breed. During the research work more than 150
pieced with Kalmyk cattle embryos were received and frozen.
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stock breeding; biotechnology in purebred breeding
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Hayunas cratbst

UCIOJIb30BAHUE
BUOTEXHOJOT'MYECKHUX METO/J0B
JIJ151 YCKOPEHHOI'O COBEPIIEHCTBOBAHMUS
KPYIIHOI'O POTATOI'O CKOTA
KAJIMBILKOI MOPO/IbI

H.B. Yumuoosa, A.B. Yoywuesa, 3.B. boukaesa,
A.U. Xaxnunos, B.C. Yoymuesa

Annomayus

Oo6ocnoBanue. CokparieHre YMCIEHHOCTH HEKOTOPHIX OT€YECTBEHHBIX TIOPOJ
BBI3bIBAET OIACEHUSI Y HKCIEPTOB-)KUBOTHOBOAOB. ONHON U3 IPUYUH COKPALIECHUS]
YUCJICHHOCTH ITIOI'0JIOBbS SABJIACTCSA HEXBAaTKa YHMCTOKPOBHBLIX 6blKOB-HpOI/I3BOﬂI/ITC-
JIelt, KOTOpBIE CIIOCOOHBI COXPAHSTh MOpoy. KamMelikast Toposia KpyImHOTo poraroro
CKOTa — 3TO eIMHCTBEHHAS IPEeBHEHIIas a0OpHTeHHasl OTeUeCTBEHHAS TOPOJIa MSICHO-
ro HanpasieHus. CoaepKUTCS Ha KPYIVIOTOJUYHOM ITaCTOUIIIHOM COAEP KAHUH, IIPU
9TOM 10 MOKA3aTeIsIM MPOAYKTUBHOCTH HE YCTYHAeT 3apyOeKHBIM MOPOJaM MsiC-
HOTO HampapJieHHs. B CBS3M ¢ 3TUM COXpaHEHHE W YIydllIeHne reHO(POHIa JTaHHOH
nopozb! BaxkHo. Kanmbinxas nopoga KPC ofqHa u3 HEMHOTUX KOPEHHBIX POCCHUIM-
CKHX ITOPO]I, 10 CHX MOp 00IaaroNias yHUKaJIbHOM TeHeTHKOW. B HacTosiiee Bpemst
[Opoza HyXXIaeTcsi B BOCCTAHOBICHUHU M 3amuTe. [l yBeNnuueHus YiCIeHHOCTH U
COBEpUICHCTBOBAHUS MTOPOIHBIX KAYECTB KAJIMBIIKHX KMBOTHBIX HEOOXOAMMA Ce-
JIEKLHs, KOTOpast IOJKHA OMUPAThesl Ha JOCTOBEPHYIO HH(OPMALIUIO O TPOHCXOXK-
JICHHUH )KUBOTHBIX Y BBISIBIICHIN KaHIHIATHBIX TeHOB, MAPKUAPYIOIIHNX ITPOTYKTHBHEIE
Y BOCIIPOM3BOJICTBEHHBIE KayecTBa. BoccTaHOBIEHUE U YITyUIIIEHHE TTOPOIHBIX Ka-
YCCTB KaJIMBILIKOT'O CKOTAa BO3MOYKHO JIMIB IPU YCJIIOBUH YCKOPEHHOTO Pa3MHOKCHU S
YHUCTOMIOPOAHOTO T€HOTHUITUPOBAHHOTO TTOTOJIOBBS C UCHOIB30BaHHEM OMOTEXHOIO-
THYECKUX METO/IOB B BOCIIPOM3BOJICTBE. AHAJIN3 KOMIUICKCHON OLIEHKH >KHBOTHBIX
10Ka3aJ BapuaOeabHOCTh KMBOH MacChl OBbIKOB-IIPOU3BOAUTENIEH U KOPOB B pa3HbIe
niepuos! pocta, ot 20, 22 kr npu poxxaenun 10 320, 380 xr B 15 mecses. Ouenka
TEHETHYECKOW CTPYKTYPbI KaJIMBIIIKON MOMYJISAIIMN MO TeHaM MSICHOH IPOYKTUBHO-
cru CAPNI, TGS, GH, BbIsiBIIa BBICOKHH YPOBEHb TOMO3HIOTHBIX 0COOEH ¢ ie-
JaTenbHBIMU TeHoTHnaMy, 6omee 40%. CpenHuii ypoBeHb HMEIOT TeTepO3UTOTHbIC
ocobu - 30%. [TomyyeHHBIe pe3ybTaThl O TeHETHYECKON CTPYKTYPE KaIMBIIIKOTO CKO-
Ta B PecrryOruxe KanmbIkus 1eMOHCTPUPYIOT YMEPEHHBIN YPOBEHb FE€HETHIECKOIO
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Pa3HOO0PAa3usI U MPEIAratoT BO3MOKHOCTH BOCCTAHOBJICHHS «IUCTOTO» TeHO(DOHIA.
ITonoOpaHHbIE CXeMbI TOPMOHATIBHON MOJIMOBYJIALIHN JJIs ApUAHOMN TIOPO/IbI BBISBUIIN
BBICOKHUI POLIEHT o11o0TBopsieMocTH (81%) 1 nomyuenus 92,3% cpearupoBaBILIIX
CyIepOoByJIsILIMeH KOPOB-JOHOPOB. B cpesiHem Ha oHOTO TOHOpA nostyyeHo 8,8% 3a-
POZBbIILIEH, IPUTOHBIE U3 HUX OKa3anoch 5,5%. Takum oOpasoM, pesynsrarel HIP
00 HCII0JIB30BaHUH OMOTEXHOIOTMUECKUX METOZIOB B BOCIIPOU3BOICTBE a0OPHUI€HHOI
TIOPO/IBI TOATBEPKIAIOT (DaKT YCIIEHIHO anpoOaliy 1 JATbHEHIIIETO HCTIONMB30BAHMS
TEHETUYECKOTO ITOTEHIIMAIIA BEICOKOLICHHBIX )KUBOTHBIX.

Heas. Lens nccnenoBanus U3y4nuTh CIIOCOO UCIONB30BAHUS OMOTEXHOJIOTH-
YECKUX METOJI0B JIJIsl yCKOPEHHOTO COBEPILIEHCTBOBAHUS KPYITHOI'O POraToro ckora
KaJIMBILIKOH MTOPOJIBI.

MarepuaJibl 1 MeTOIbl. B pamMKax Hay4HO-HCCIIEIOBATENLCKON PabOThI, MPO-
BeleHHOH B KalMBIIKOM YHUBEPCHUTETE, 110 UCTIOIb30BAHMIO OMOTEXHOIOTHIECKUX
METOZIOB B a0OPUTEHHOM )KUBOTHOBOACTBE, 00BEKTOM MCCIIEIOBAHUI CITYI)KHJIa KaJl-
Mbikas nopona KPC, pasBopumast B iieMeHHBIX X03siicTBax PecryOmiku Kanmbl-
kust. JKMBOTHBIE €KEeT0JHO KOMITJIEKCHO OLEHUBAJINCH Ha YUCTOMOPOAHOCTh. Hamu
ObuTH 00pa0OTaHbI U TPOAHATN3UPOBAHBI JAHHBIE O JKUBOTHBIX: TIEPBUIHBIN YUET
I10 1TOKA3aTesIsiM NMPOAYKTUBHOCTH, FeHeaIorndeckas NpuHaUIeKHOCTh (Mccien0-
BaHO AaHHBIX 33135 ronos, rox poxaenus 2014-2023 rr). [Ipu aHann3e KOMIUIEKC-
HOM OIIEHKH OIUPAJINCh HA METOJUKY OLICHUBAHHUS IJIEMEHHOMN [IEHHOCTH MACHOTO
CKOTa, yTBep:kJeHHoH EBpasuiickoii Dxonomuueckoit Komuccueit, 1uis nanpHeiie-
TO BHE/IPEHUSI OLEHKH TJIEMEHHON [IEHHOCTH KaJIMBIL[KON TTOPOABI.

Pesyabrarel. Onpeenenie KaHAUIATHBIX T€HOB, CBS3aHHbIEC C Ka4eCTBEHHbI-
MH ¥ KOJIMYECTBEHHBIMH TTOKa3aTesIMU Msica, OBUTH MCCIIeIOBAaHbI B TUIEMEHHBIX
xo3siicTBax PecrryOnuku KanMpikust. [TomynsaiuoHHbIN aHAIM3 IPOBOAUICS Y ObIU-
KOB KaJIMBIIIKOH MOpObI B Bo3pacte 8 mecsieB. brino nccnenosano 1626 romnos, a
TaKXKe MPOBEJICHA OLIEHKA KUBOW MacChl MOJIO/IHAKA. /laHHBIE O FeHOTHUIIaX, acCo-
LIMUPOBAHHBIX C )KUBOW MacCOW, 0TOOpa)KEHBI B AUarpaMme.

3aki04eHne. OKCIIEpUMEHTAJIbHbBIE UCCIIEI0BAHNUS, [TPOBEIEHHbBIC HA OIBIT-
HOM CTaJIe MO UCTIOIb30BAHUIO OMOTEXHOIOTHUECKHX METOIOB B BOCIIPOM3BOICTBE
a0OpUTeHHOM MOPO/IbI, MOKA3aJIM NPUHIUITHAIBHYI0 BO3MOXHOCTD ITPUMEHEHHS
PEeNPONYKTHBHBIX OMOTEXHOJIOT U B BOCIPON3BOACTBE KAJIMBILIKOH MACHOM MOPO-
Ib1. 3a BpeMsi IIPOBECHUS HAYyTHO-MCCIIEI0BATENBCKOM paboThl OBLIO MOIYyYeHO U
3aMopoxkeHo Oonee 150 naiieT ¢ SMOPUOHAMU KaJIMBIIIKOTO CKOTA.

KitoueBsle cji0Ba: abopureHHast HOpo/a; BAPHAHTHI CETIEKIIMOHHOTO PA3BEICHS;
OTEUECTBEHHOE KHBOTHOBOICTBO; OMOTEXHOJIOTHS B YHCTOIIOPOJHOM Pa3BeICHUH

Jas uuruposanus. Yumuosa, H. B., Yoymuesa, A. B., boukaesa, 3. B., Xax-
muHOB, A. U., & Yoymmesa, B. C. (2025). Vcnonb3oBaHne OMOTEXHOIOTHYECKUX
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METO/IOB [UIsl yCKOPEHHOTO COBEPILIEHCTBOBAHHS KPYITHOTO POraTtoro CKOTa KaJIMBbII-
xoii noponusl. Siberian Journal of Life Sciences and Agriculture, 17(6-2), 475-493.
https://doi.org/10.12731/2658-6649-2025-17-6-2-1570

Introduction

The development of specialized beef cattle breeding in the Russian Fed-
eration is necessary for the stability and independence of the national market,
while it is important to stimulate the production of high-quality and competi-
tive products [1; 2].

Candidate genes of meat productivity in cattle (cattle) play an important
role — they determine the potential of animals to fat deposition and meat qual-
ity [3; 4]. Research in this area is actively continuing on indigenous breeds,
including domestic breeds [5; 6; 7].

Research in the genetics of meat productivity continues to this day, the
search for new candidate genes can be revealed as genomic technologies like
genomic sequencing and genome association studies are developed [8; 9; 10].

One of the modern reproductive technologies in beef cattle breeding today
is embryonic transplantation, which can significantly improve the genetic char-
acteristics of the herd [11; 12; 13].

Specialized beef cattle breeding requires breeds to comply with the follow-
ing parameters: 1) maternal instinct and pasture instinct, 2) energy cost savings
achieved by eliminating and reducing many energy-intensive technological pro-
cesses, 3) use of cheaper voluminous fodder [14]. Kalmyk breed meets these
requirements [14; 15]. Thus, the development of specialized meat cattle breed-
ing based on the Kalmyk breed allows to solve the problem of high-quality beef
production and gives the opportunity to provide the meat processing industry
with domestic raw materials, thereby increasing the food security of the coun-
try [16; 17]. However, despite the unique biological and economically useful
qualities of the Kalmyk breed, the current state causes concerns [18]. According
to Federal State Budgetary Scientific Institution All-Russian Research Institute
of Breeding Business (2024), a significant decrease in the number of animals
is observed in the cattle of the oldest domestic Kalmyk breed. Thus, in 2024
the specific weight of this population in the total balance of all meat breeds
of the country stopped at the boundary of 33.5% with the number of cattle of
86990 heads, while in the initial year 2010 this indicator was — 49.3% with
the number of animals in the amount of 131153 heads [19]. As the data of the
International Union for Conservation of Nature show, almost one third of na-
tive breeds in Russia have disappeared in recent decades, and about 20% have
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critical status [20]. Aboriginal domestic breed of meat direction of productiv-
ity has truly unique qualities, genetics, and therefore needs to be restored and
protected [21; 22; 23]. In connection with the above, the scientists of Kalmyk
State University conducted research on accelerated reproduction of the gene
pool Kalmyk breed using embryo transplantation biotechnology. In our research
we developed methods for superstimulation of polyovulation in the indigenous
Kalmyk breed. Eggs of donor cows were fertilized with sperm of highly pro-
ductive bulls, using artificial insemination, which is also considered as a kind
of breakthrough in reproduction of indigenous breeds, which are characterized
by their “wildness”. These studies serve as an example in increasing the genetic
progress of the Kalmyk population. The possibilities of using genetically valu-
able bulls that may not be available for natural insemination due to pronounced
breed characteristics are shown.

Materials and methods

As part of the research work conducted at Kalmyk University on the use of
biotechnological methods in indigenous animal husbandry, the Kalmyk breed
of cattle bred in breeding farms of the Republic of Kalmykia served as an ob-
ject of research. Animals were annually evaluated for purebredity in a complex
way. We have processed and analyzed the data on animals: primary accounting
on productivity indicators, genealogical affiliation (data of 33,135 heads, year
of birth 2014-2023 were studied). When analyzing the complex evaluation, we
relied on the methodology of evaluating the breeding value of beef cattle, ap-
proved by the Eurasian Economic Commission, for further implementation of
the evaluation of the breeding value of the Kalmyk breed.

Polymorphism of beef productivity genes CAPN1, TGS, GH was deter-
mined by molecular genetic analysis in the genomics laboratory of Kalmyk
University according to the defined Scheme.

Blood ‘
obtained PCR using_ Sanger Capillary Data
from the oligonucleotide sequencing electrophoresis i~
Jjugular vein primers ‘
of cattle

o

To determine polymorphisms of candidate genes CAPN1, TGS, and GH,
polymerase chain reaction was performed using oligonucleotide primers. De-
tection was performed in agarose gel.

Commercial reagent kits were used for DNA isolation from biological ma-
terial of animals (blood): MagnoPrime VET in the amount of 100ul (Fig. 1).
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Fig. 1. Example of determination of DNA isolation from blood
of Kalmyk animals using MagnoPrime VET reagent kit

The nucleotide sequences were determined using the Sanger method. Before
sequencing, PCR products were pre-purified from the reaction mixture using a
commercial kit by spin-column method.

Sequencing was performed using capillary electrophoresis of a Nanofor
05 genetic analyzer. Mutation Surveyor software (USA) was used to decipher
capillary electrophoresis data.

The methodological basis of the study is based on generally accepted meth-
ods of systematization and analysis.

Official materials of yearbooks on breeding work in beef cattle breeding
(editions of All-Russian Research Institute of Breeding Business), Federal State
Statistics Service of the Russian Federation and analytical reviews of NRA (Na-
tional Rating Agency) served as the information base.

During experimental researches scientists constantly increased the welfare
of experimental animals, observed the norms of their protection in accordance
with modern scientifically — substantiated requirements. Maintenance, feeding
and veterinary care of animals, scientific purposes were carried out in accor-
dance with the Recommendations of the Board of the Eurasian Economic Com-
mission from November 14, 2023 N 33.

Experiment scheme

Studies on practical application of modern biotechnological methods in Kal-
myk cattle were conducted in the period 2022-2024. The animals belonged to
breeding farms of the republic: “Budda”, “Plodovitoe”, “Khoshud”, “Kirovsky”,
“Agrofirma Uralan”. Ten bulls and 50 breeding stock from each farm were se-
lected by sampling. Kalmyk animals were selected by year of birth, belonging
to the same breed and phenotype expression (best meat forms). After that, a
donor herd was formed on the basis of the Regional Research and Production
Center for Reproduction of Farm Animals of the Federal State Budgetary Edu-
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cational Institution of Higher Education “Kalmyk State University named after
B.B. Gorodovikov”.

Results

The composite score on the average live weight of breeding bulls at different
periods of growth and development (at birth, 205 days, 12 and 15 months) was
22.1, (SD - 5.3; Cv —24.3), 205,3, (SD — 16.3; Cv — 6.7); 320,0 (SD — 24.2;
Cv—6.2); and 379.0 kg (SD —26.0; Cv — 5.3) (Fig. 2).

400 379

350
320 3186

u Live birth weight, kg

m 205 days live weight, kg

= Live weight at 12 months, kg
Live weight at 15 months, kg

breeding bulls breeding stock

Fig. 2. Monitoring of animal live weight, kg

Results of tracking live weight of cows at different periods of growth and
development —20.2, (SD — 1.6; Cv — 8.0), 180.6, (SD — 14.0; Cv —7.7), 262.3,
(SD - 16.0; Cv - 6.0), 318.6 kg (SD — 15.4; Cv — 4.8) accordinglyThe classi-
ness of the producers is rated as elite and elite-record.

For the first time the population features of the breed bred on the territory
of the republic were studied. Identification of candidate genes associated with
qualitative and quantitative indicators of meat were investigated in breeding
farms of the Republic of Kalmykia. Population analysis was carried out in steers
of Kalmykian breed at the age of 8 months. 1626 heads were studied and live
weight of young animals was evaluated. The data on genotypes associated with
live weight are shown in the diagram (Fig. 3).
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m % of homozygous genotypes
with desirable alleles

m % of heterozy gotes

=% of homozygous genotypes
with undesirable alleles

CAPNI1 TGS GH

Fig. 3. Monitoring of steer genotypes, %

e

Fig. 4. Differences in live weight of young animals of different genotypes, kg

® homozygous genotypes with
desirable alleles

® heterozy gous individuals

= homozygous genotypes with
undesirable alleles

Evaluation of the genetic structure of the Kalmyk population for the can-
didate genes of meat productivity CAPN1, TGS, GH, revealed a high level of
homozygous individuals with desirable genotypes, more than 40% of them. The
average level has heterozygous individuals — more than 30%. The results ob-
tained on the genetic structure of the Kalmyk cattle population in the Republic
of Kalmykia demonstrate a moderate level of genetic diversity and suggest the
possibility of restoring a “pure” gene pool.
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A comparative analysis of the live weight of young Kalmyk cattle by dif-
ferent genotypes was carried out. The data is shown in the diagram (Fig. 4).

At 8 months of age, steers with homozygous genotype carrying desirable
alleles outperformed their peers - heterozygotes and homozygotes with undesir-
able alleles in their genotypes — by 2.5 kg and 5.2 kg, respectively. This study
can serve as a confirmation of the influence of the studied genes on the meat
productivity of Kalmyk cattle.

The analysis of the obtained results on genotypes and their association with
live weight indicates the possibility of improving the breed based on the use
of genetic markers in the selection of animals. Kalmyk breed, being the only
domestic aboriginal breed of meat direction of productivity, is of great value
for breeders. Animals with genotypes CC, TT and VV have high live weight.
Consequently, animals with specified genetic complexes should be used to a
greater extent in selection and targeted breeding.

Within the framework of research work conducted by scientists from Kal-
mykia, a scientific experiment on the use of biotechnological methods in the
reproduction of indigenous livestock and its approbation was conducted. The
Kalmyk breed served as an example in the experiments. From the number of
progenotyped animals 10 pedigree purebred cows and 4 bulls — producers of
Kalmyk breed were selected as embryo donors according to the indicators of
meat productivity taking into account the origin. The animals formed the core
of the donor “elite” herd on the basis of the University.

As it is known, in the technology of embryo production the problem of
obtaining stable results of polyovulation is especially acute. The existing gen-
erally accepted scheme of polyovulation stimulation for indigenous breeds is
labor-intensive and often impossible. This problem was solved by the developed
scheme of prolongation of follicle-stimulating hormone (FSH) action with the
help of polyvinyl alcohol. According to the stimulation scheme, the number of
injections was reduced to 3 instead of the generally accepted 8.

In the experiment on implementation of embryo transplantation biotechnology
methods in application to Kalmyk breed, 3 donor cows with established sexual
cycle were used. Injections were administered subcutaneously in the area of the
scapula on days 9, 10 and 11 of the sexual cycle, observing an interval of 24 hours.
Total FSH was injected in a total dose of 50 units. On the 11th day of the cycle,
prostaglandin “estrophan” was injected intramuscularly in a dose of 500 mcg.

Artificial insemination of donor cows was performed with freshly obtained
chilled semen, 3 cows were inseminated twice, the interval was 60 hours and
72 hours after estrophan administration.
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Polyovulation was established by rectal examination in all 3 donors, which
allowed for embryo retrieval.

The procedure was performed in a standardized manner — a non-surgical
method was used. A rubber Folley catheter with an air bubble-fixer was used
in uterine horn washing. Dulbecco’s medium consisted of gentamicin (300 ml
volume) and bovine serum albumin (300 ml volume).

Atotal of 23 embryos and oocytes were obtained from donor cows. By eval-
uating the quality, 10 excellent and good embryos were identified (Fig. 5). Thus,
the yield of quality embryos of Kalmykian breed was 3.3 on average per donor,
summarizing, a positive result was obtained, which indicates the possibility of
using biotechnological methods of reproduction of Kalmykian breed of cattle.

B Number of yellow bodies, pes
= Embryos obtained, pes
u Eligible embryos, pcs

Total eggs and embryos, pcs

Fig. 5. Results on the use of biotechnological methods 1 stage

In this experiment, excellent and good embryos in the morula-blastocyst
stage of development were cryopreserved for later transplantation.

The second stage of research work on the introduction of biotechnological
methods of reproduction in the Kalmyk breed was the development of polyovu-
lation induction. The improved scheme of hormonal treatment consisted in a
single injection of a prolonged form of FSH-p in a dose of 50 units of Armorov
standard with an additional injection of 500 IU of follimag.

According to the developed scheme, hormonal polyovulation was carried out,
which was induced 13 times in 10 donor cows of the donor herd. Donor cows
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were stimulated with prostaglandin F2a “Estrophan” and then inseminated with
fresh chilled semen of breeding bulls — producers carrying desirable alleles in
their genotypes. The results of stimulation of donor cows are presented in Fig. 6.

B Number of ovulations, pcs

= Embryos obtained, pes

= Fertilization rate of eggs, %

Fig. 6. Results on the use of biotechnological methods Stage 2

The experiment on approbation of the new prolonged FSH action scheme
proved to be effective and the yield of quality embryos was significantly in-
creased.

Conclusion

The search for marker genes associated with qualitative and quantitative
production indicators in Kalmyk cattle revealed different frequencies of geno-
types. The frequency of animals with desirable alleles is relatively high, more
than 40% in the study population. There is a high rate of heterozygous indi-
viduals, their frequency was equal to 30%. These results can speak about the
probability of obtaining desirable genotypes under the condition of selection of
animals with given complexes. Monitoring of live weight of steers of different
genotypes, determined differences in the results obtained, the difference was
2.5 kg and 5.2 kg. These studies confirm that CAPN1, TGS, GH genes are as-
sociated with meat productivity in Kalmyk cattle breed.

Experimental studies conducted on the experimental herd on the use of bio-
technological methods in the reproduction of indigenous breeds have shown the
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fundamental possibility of using reproductive biotechnology in the reproduction
of Kalmyk meat breed. During the research work more than 150 pieced with
Kalmyk cattle embryos were received and frozen.

Thus, the results of research work on introduction of biotechnological methods
in reproduction of indigenous breed, confirm the fact of successful utilization of
genetic potential of highly valuable animals. Two variants of selective breeding of
the domestic meat breed — Kalmyk cattle, considered and tested by us, proved to be
effective in increasing the productivity of cattle and accelerating its reproduction.

Conflict of interest information. The authors declare that they have no
conflict of interest.
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