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MOP®OMETPHUUYECKAS XAPAKTEPUCTUKA U MOJIOBOM JUMOP®U3M JINHA
TINCA TINCA (L., 1758) KOCTPOMCKHX PA3JIMBOB

Exnena Tamepoua Cksopuosa', [llaxpom Cadapanuesny Boponos?,
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Pedepar. [IpoBenéHHbI CpaBHUTEIbHBIH MOP(POMETPUUYECKHI aHAIA3 CAMIIOB M CaMOK
muHst Tinca tinca n3 KoCTpOMCKUX pa3iIMBOB BBISIBUJ BBIPRKEHHBIN MOJIOBON TUMOPQH3M MO PATY
npu3HakoB. [Ipu cxomHoil oOuieil AnuHe Tesna caMKH OTIMYaINCh JOCTOBEPHO Ooubllel cpenHein
Maccoit (821 r mporuB 747 r y camioB), Oojiee BBICOKMM U TOJICTBIM TEJIOM, a TaKXe
YBEJIMYECHHBIMU AHTEBEHTPAJIbHBIM M AHTEAHAJIBHBIM PACCTOSHUSMHU, YTO CBS3aHO C Pa3BUTHEM
TOHAJl — CPEeJHsA Macca HMKpbl y caMOK coctaBuiia 142 r (pasmax 110-173 r). [locne ynanenus
BHYTPEHHOCTEH M TOHAJ Macca MOPKH Yy CaMIIOB OKa3ajach Bbimie (688 r mpotuB 622 T), 4TO
yKa3bIBaeT Ha OOJIbIIMI coMaTuyecKuil Bec camioB. CaMIibl, B CBOIO OYEPE/b, XapaKTEPU30BAINUCH
Oornee UIMHHBIMU TPYIHBIMM U OpIOIIHBIMHM IJIABHUKAMU, OOJbBIIEH BBICOTOM CIUHHOTO U
aHAJIGHOTO TUIABHHUKOB, a Takke Ooyiee BBICOKMMH KOd((HIIMEHTAaMU YIUTAHHOCTU: CPEIHUHN
nmokasatenb 1o OyapTOHY Y caMIioB jgocturan 2,95 (Bappupys ot 2,69 no 3,19) npotus 1,94 (1,54—
2,19) y camox, mo Kmapx — 2,71 (2,51-2,92) mporuB 1,47 (1,17-1,63) COOTBETCTBEHHO.
3HauuTENbHOE TpEBbIIeHHEe KOA(h(GUIMEHTOB YHNUTAHHOCTH Yy CaMIOB TMpPU OJHOBPEMEHHO
MEHBIIICH 00Iel Macce Tena OOBICHSACTCS OTCYTCTBHEM T'€HEPATHBHON TKaHU W, MO-BUIAHNMOMY,
0osiee BBICOKUM COJEpKaHHMEM COMAaTUYECKUX PE3epBOB, TOTJa KaK y CAMOK CYLIECTBEHHAas JOJS
SHEPreTUUECKUX PECYpPCOB MepepacipeiesieHa B TOHaIbI.

Knroueeswie cnosa: nunw, Tinca tinca, mopgpomempusi, no106ou OUMOpPu3M, niacmuieckKue
NPU3HAKU, Macca mead, Kodgguyuenmsl ynumaHHoCmu

MORPHOMETRIC CHARACTERISTICS AND SEXUAL DIMORPHISM OF TENCH
TINCA TINCA (L., 1758) OF THE KOSTROMA SPILLS

Elena G. Skvortsova', Shakhrom S. Boronov?, Aleksandra V. Mostofina’
Yaroslavl State Agrarian University, Yaroslavl, Russia
le.skvorcova@yarcx.ru, ORCID 0000-0003-0699-7959

24209@student.yarcx.ru, ORCID 0009-0005-1317-0556
3poltorackaya@yarcx.ru, ORCID 0000-0002-0124-7158

Abstract. A comparative morphometric analysis of male and female tench Tinca tinca from
the Kostroma spills revealed pronounced sexual dimorphism in a number of traits. With similar
total body length, females had a significantly greater average weight (821 g versus 747 g for males),
a taller and thicker body, as well as increased anteventral and anteanal distances, which is
associated with the development of the gonads — the average egg weight in females was 142 g
(range 110-173 g). After removal of the viscera and gonads, the egg weight of males was higher
(688 g versus 622 g), which indicates a greater somatic weight of males. Males, in turn, were
characterized by longer pectoral and pelvic fins, greater height of the dorsal and anal fins, as well as
higher body condition coefficients: the average Fulton's condition factor for males reached 2.95
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(varying from 2.69 to 3.19) versus 1.94 (1.54-2.19) for females, according to Clark — 2.71 (2.51—
2.92) versus 1.47 (1.17-1.63), respectively. The significant excess of body condition coefficients in
males with a lower total body weight, are explained by the absence of reproductive tissue and,
apparently, a higher content of somatic reserves, whereas in females, a significant portion of energy
resources is redistributed to the gonads.

Keywords: tench, Tinca tinca, morphometry, sexual dimorphism, plastic traits, body weight,
body condition coefficients
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COCTOSIHUE MOHUTOPUHTI A U YYETBI YUCJTEHHOCTU KABAHA B POCCUH

A. B. JlaBbiaos!, H. A. Moprynos?2, A. A. ®énopos?, H. B. Jlomanosa?,
H. C. Kapasaesa’, M. K. Uyrpees®
1.2.3.4.5. e nepanbpHbli HAYUHO-UCCIIEN0BATENLCKUI LIEHTP Pa3BUTUS OXOTHHYLETO X034HCTBA,
MockBa, Poccus

ABTOp, OTBETCTBEHHBIN 3a nepenucKy: Anapen BacunbseBud J[aBbI0B,
oxotkontr-om@mail.ru

Pedepar. C 2010 r. uncneHHOCTh KabaHa Ha TEPPUTOPUU Poccum pe3ko COKpaTHUiiach, 4TO
CTaJIO CJICJICTBUEM OOpBOBI ¢ AMHU300THEH adpUKaHCKON YyMbl cBUHEH. COCTOSIHHE YHCICHHOCTH
kabaHa B cyObekTax P®D yacTo oleHMBaeTCs Ha OCHOBE HE BIOJHE JOCTOBEPHBIX HIIM HEBEPHBIX
JTAHHBIX, TPEIOCTABISAEMBIX OXOTIOJB30BATEISIMU, YTO OTYACTH CBS3aHO C MeEpaMu IO
COKpAII[CHUIO TOT0JOBbS A3TOr0 BUAA. Mcxoas u3 3TOro, COBEPIICHCTBOBAHHME MOHUTOPHHTA
COCTOSIHMSI PECYpCOB KabaHa SIBJISIETCS aKTyaJIbHOW 3aJadyeil, a MepCIeKTUBHBIM HAIpPaBICHUEM —
MIPUMEHEHUE B YYETaX COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHMYECKUX CpeACTB. B crarbe
AHATM3UPYIOTCS OCOOCHHOCTH OHWOJIOTUM KalOaHa, KOTOpBIE CIIEIYyEeT YYHTHIBaTh IPH BBIOOpE
MeTOoAOB yu€ra J3Toro Bujaa. llpuBomuTcs cpaBHUTENbHAs OLEHKAa METOAOB  y4éTa.
PaccmarpuBaroTcss MeToAMYECKHE OCHOBBI TIPOBENIECHUsI aBuayuéra KabaHa ¢ TpUMEHEHHUEM
OECMUIOTHOTO BO3JAYIIHOTO CyAHAa M TPEICTaBIEHBbI pPe3yibTaThl ampoOaluu MeTojaa ydéra c
npumenenueMm bBC (kBagpokonTepa). Y CTaHOBICHBI TapaMeTpPhl yuéTa, MO3BOJISIONINE 00ECTICUUTh
HEOOXOUMYIO JOCTOBEPHOCTh YUYETHBIX HAHHBIX, U TPEACTABIEH MOPSJIOK IMPOBEIEHUs YyueTa
kabana ¢ npumenenuem bBC.

Knroueesvie cnoea: xaban, MoHumopume, y4émol YUCIEHHOCMU, MemoObl Y4éma, asuayyém,
becnunomuoe 8030yuiHoe CyoOHO, OXOMHUUbU PeCypChbl, OXOMHUUbE XO3AUCHEO

THE STATE OF MONITORING AND COUNTING OF WILD BOAR POPULATION
IN RUSSIA

A. V. Davydov!, N. A. Morgunov?, A. A. Fedorov?, N. V. Lomanova*,
I. S. Karavaeva’, M. K. Chugreev®
1.2.3.4,5.6Federal Research Center for Development of Game Management, Moscow, Russia

Author responsible for the correspondence: Andrey V. Davydov,
oxotkontr-om@mail.ru



Abstract. Since 2010, the number of wild boar in Russia has sharply decreased, which was
the result of the fight against the African swine fever epidemic. The state of the wild boar
population in the territorial entities of the Russian Federation is often estimated on the basis of not
quite reliable or incorrect data provided by hunting providers, which is partly due to measures to
reduce the number of this species. Based on this, improving the monitoring of the state of wild boar
resources is an urgent task, and the use of modern innovative technical means in accounting is a
promising direction. The article analyzes the features of the biology of wild boar, which should be
taken into account when choosing accounting methods for this species. A comparative assessment
of accounting methods is given. The methodological principles of conducting an aerial wild boar
count using an unmanned aircraft are considered and the results of testing the accounting method
using UAV (quadcopter) are presented. The accounting parameters have been established to ensure
the necessary reliability of accounting data, and the procedure for conducting a wild boar census
using UAVs have been presented.

Keywords: wild boar, monitoring, population counts, accounting methods, aerial count,
unmanned aerial vehicle, hunting resources, hunting industry
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BAJIOBOM BBIXO/I IMTATEJBHBIX BEHIECTB ChbEJOBHOM YACTH TYIIH
MOJIOAHAKA OBEILl PABHOI'O 'EHOTUIIA B 8-MECAYHOM BO3PACTE

B. U. Kocuiios!, U. B. Muponosa?, C. I'. Uciaamosa®, P. M. Xa6u6yummn®, O. B. Kpynuna®
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ABTOp, OTBETCTBEHHBIH 3a nepenucky: Mpuna BanepreBHa MupoHoBa,
mironova_irina-v@mail.ru, ORCID 0000-0002-5948-9563

Pedepar. BaxxnbiM pe3epBoM yBEIUYEHUS IPOU3BOJICTBA MSICA B CTPAHE ABJISECTCS pa3BUTHE
oBleBojAcTBA. [Ipy 3TOM YCTaHOBJIEHO, YTO MEXKIIOPOJHOE CKpELIMBaHHE CIOCOOCTBYET
MOBBIIECHUIO MSICHOW MPOAYKTHMBHOCTH MOMECEH M YJIyYIIEHUIO0 KayecTBa U MUIIEBON IEHHOCTHU
msca. Llenp uccnenoBaHus — CpaBHUTENbHAsI OLIEHKA BBIXOA MUTATENbHBIX BELIECTB CheJOOHON
4acTW TYHIM YHMCTONOPOJHOTO U IIOMECHOIO MOJIOAHsKa oBel. [Ipu mpoBeneHUM HayyHO-
XO3MCTBEHHOTO OMNbITa OOBEKTOM HCCIIEAOBAHUS SBSUIMCH YHUCTONOPOJHBIE OapaHUMKU
nuraiickoir mopoas!l (I rpynmna), momecHsle OapaHuuMku — ' nuraiickas x 2 saunbOaeBckas (II
rpynIa), YUCTONOPOHbIE Balymku nuraickoil mopoast (III rpynma), moMmecHsle Balyliku — 2
nuraickas X % samnb0aeBckas. B Bo3spacte 8§ mec. OblT MpoBeAEH KOHTPOJBHBIN yOOH 1O TpH
rOJIOBBl MOJIOJHSIKA KaXKIOH IOJONBITHOM IpyNNbl. YCTAaHOBIEHO, YTO B 8-MECAYHOM BO3pacTe
nomecHble OapaHuuku Il rpynmbl mpeBOCXOAMSIM YHMCTOMOPOIHBIX OapaHUYMKOB | Trpynmsl 1o
BBIXO/y Cyxoro BemiecTBa B Mskotu Tymu Ha 1,01 kr (25,19%), 6enka — na 0,66 kr (24,35%),
skcTparupyemoro xupa — Ha 0,31 kr (27,68%). B cBoro odepenp, momecHbie Bamymku [V rpymms
IIPEBOCXOIMIIM YACTOMOPOJHBIX BATYIIKOB | rpynmbl 0 BEITMYMHE aHATU3UPYEMBIX IT0Ka3aTelei B
Bo3pacte 8 mec. Ha 1,22 kr (31,77%), 0,69 kr (29,36%) u 0,49 xr (36,84%) coorBercTBeHHO. [Ipn
TOM KacTpalusi CHUXKaja y BAJIYIIKOB BBIXOJ CYXOro BellecTBa Oejlka W TOBBIIIaJa Maccy
AKCTPArupyeMoro kupa B CbeJ00HOM YacTH TYIIH.
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GROSS NUTRIENT YIELD OF THE EDIBLE PART OF THE CARCASS OF YOUNG
SHEEP OF DIFFERENT GENOTYPES AT THE AGE OF 8 MONTHS

V. 1. Kosilov!, I. V. Mironova?, S. G. Islamova’, R. M. Khabibullin4, O. V. Krupina’
'Orenburg State Agrarian University, Orenburg, Russia
2.3.4.5Bashkir State Agrarian University, Ufa, Russia
2Ufa State Petroleum Technological University, Ufa, Russia

Author responsible for the correspondence: Irina V. Mironova,
mironova_irina-v@mail.ru, ORCID 0000-0002-5948-9563

Abstract. An important reserve for increasing meat production in the country is the
development of sheep breeding. At the same time, it was found that interbreeding helps to increase
the meat productivity of the crossbreeds and improve the quality and nutritional value of meat. The
purpose of the study is a comparative assessment of the nutrient yield of the edible part of the
carcass of purebred and crossbred young sheep. During the scientific and economic experiment, the
object of the research was purebred rams of the Tsigai breed (group I), crossbred rams — %2 Tsigai x
72 Edilbaev (group II), purebred wethers of the Tsigai breed (group III), crossbred wethers — /2
Tsigai x /2 Edilbaev. At the age of 8 months a control slaughter of three heads of young animals of
each experimental group was carried out. It was found that at the age of 8 months, crossbred rams
of group II exceeded purebred rams of group I in terms of dry matter yield in carcass pulp by 1.01
kg (25.19%), protein — by 0.66 kg (24.35%), extractable fat — by 0.31 kg (27.68%). In turn,
crossbred wethers of group IV exceeded purebred wethers of group I in terms of the analyzed
indicators at the age of 8 months by 1.22 kg (31.77%), 0.69 kg (29.36%) and 0.49 kg (36.84%),
respectively. At the same time, castration reduced the yield of dry protein in the wethers and
increased the mass of extractable fat in the edible part of the carcass.

Keywords: sheep breeding, Tsigai breed, crossbreeds with Edilbaev breed, rams, young
wethers, carcass, edible part, nutrient yield
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JIUHAMMKA ®U3UKO-XUMUYECKHX MMOKA3ATEJENA MOJIOKA KOPOB
T'OJIIITAHCKOM MOPOIBI ITPA UCITOJIb30BAHUM KYKYPY3HOI'O CHJIOCA,
3AT'OTOBJIEHHOTI'O C PA3JIMYHBIMU BUOJIOIT'NYECKUMHU KOHCEPBAHTAMM
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Asat Aqunosn4 Hurmarbsinos?
I 2Bamkupckuii rocyapcTBeHHbIH arpapHblii yausepcuret, Y da, Poccus
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Pedepar. B crathe mnpencraBieHbl pe3yNbTAaThl HCCIAEAOBAHUN IO OIEHKE BIMSHUS
KYKYpY3HOTO CHJIOCAQ, 3arOTOBJIEHHOTO C HCIOJB30BAaHUEM pA3IUYHBIX OMOJOTHYECKHX
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KOHCEPBAHTOB, Ha (U3UKO-XMMHUYECKHE TI0Ka3aTelld MOJIOKa KOPOB TOJIUTHHCKOM MOPOJBI.
Uccnenoanus nposeaeus! B 2023-2024 rr. B CIIK-konxo3e «I'epoit» YekmaryimeBckoro paiioHa
PecniyOnuku BamkopTocTan Ha JakTHUPYIOUIMX KOpPOBaX TOJIITHUHCKOW Mopojsl. s mpoBeaeHus
OTIBITA TIO MPHUHIIMITY TPYMIT-aHATOTOB C(hOPMHUPOBAHBI YETHIPE TPYIIIBI )KUBOTHBIX IO 14 rojioB B
Kaxaoi. KopoBbl KOHTPOJIBHOW TPYMIBI MOJNydYadd KyKypy3HbIH cuiaoc 0e3 HpuUMEHEHUs
KOHCEPBAHTOB, JKMBOTHBIM ONBITHBIX TIPyNI CKapMJIMBAaJd CWJIOC, 3arOTOBJIEHHBIA C
HCIIOIb30BaHUEM OHoJiornuecknx KoHcepBaHTOB «Cunoctany, « CUJITEK®» u «9u30cun doprey.
B Mosoke ompenensuid KUCIOTHOCTb, IIOTHOCTb, COJAEP)KAHHE CYXOIO BELIECTBA, CYyXOIo
00€3’)KUPEeHHOTO0 MOJIOYHOTO OCTaTKa, XHpa, Oelika, JAKTO3bl, 30JIbl, Kaiblus u (docdopa.
VYCTaHOBIIEHO, YTO NPUMEHEHHE OHMOJIOTHYECKHX KOHCEPBAHTOB CIIOCOOCTBOBAIO YIYYIIECHUIO
KAueCTBEHHBIX XapaKTEepUCTUK MoJjoka. Haubonee BbIpakeHHBI 3(PGeKT OTMEUEH B MEPHO[
CTOMJIOBOTO COAEp)KaHUS JKUBOTHBIX. Y KOPOB, MOJYYaBIIUX CHJIOC C OHOKOHCEPBaHTAMHU
«CUJITEK®» u «3H30ocun Poprte», YCTAHOBICHO MOBBIIMICHUE COACP)KAHUSA CYXOTO BEIECTBa,
CYXOro OOE€3KMpPEHHOIO MOJOYHOTO OCTaTka, Oenka, Kampuus U ¢ochopa MO CPaBHEHUIO C
KOHTPOJIbHOU Tpymnmnoi. B mapte conepxkanue Cyxoro BeiiecTBa B MoJioke KMBOTHbIX II m III
OMBITHBIX Ipynn mnpeBblano KoHTposb Ha 0,43 u 0,46 IpOLEHTHOrO IMYHKTa COOTBETCTBEHHO,
conepkanue Oenka — Ha 0,016 u 0,033 mponentHoro myHkra. [locrne mepeBona >KMBOTHBIX Ha
NacTOMIHOE COJEP)KAHHUE IOJIOKUTEIBHOE BIMSAHUAE OWOJIOTMYECKUX KOHCEPBAHTOB YAacCTUYHO
COXPAaHSJIOCh U MPOSABIISIIOCH 00Jiee BBICOKUM COJEpKAaHHUEM CYXOro BellecTBa, OelKa U JIAKTO3bl B
MOJIOKE OMBITHBIX Tpynn. Hanbomnee 3¢ (eKTHBHBIMU BapHaHTaMU KOHCEPBUPOBAHHS KYKypy3HOTO
cHJIoca CIEQyeT CUMTaTh MpuMeHeHne Ouonorunueckux koHcepBaHToB «CUJITEK®» u «3H30cun
dopre», 00ECNEUUBIINX MOJIYyYEHHUE MOJOKa ¢ 00Jiee BBICOKOW MHUIIEBOM U TEXHOJOTMUYECKOU
L[EHHOCTBIO.

Knrouesvie cnosa: comumunckas nopooa, KYKYPY3Hbulll — CULOC,  Ouojocudeckue
KOHCep8anmvl, KA4ecmeo MOJIOKA, CYyXoe 6euecmso, 0eloK, J1aKkmosda, Kaivyutl, gocgop,
CUHJIITEK®, SHnzocun @opme

DYNAMICS OF PHYSICAL AND CHEMICAL INDICATORS OF MILK OF HOLSTEIN
COWS USING CORN SILAGE PREPARED WITH VARIOUS BIOLOGICAL
PRESERVATIVES

Khaidar D. Akmukhametov!, Khamit Kh. Tagirov?, Azat A. Nigmatyanov?
l.2Bashkir State Agrarian University, Ufa, Russia
3Ufa State Petroleum Technological University, Ufa, Russia
'khaidar akm@mail.ru
*tagirov-57@mail.ru, ORCID 0000-0002-8940-5631
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Abstract. The article presents the results of studies to assess the effect of corn silage
harvested using various biological preservatives on the physicochemical indicators of milk of
Holstein cows. The researches were conducted in 2023-2024 at the APC-collective farm Geroy of
the Chekmagushevskiy district of the Republic of Bashkortostan on lactating cows of the Holstein
breed. To conduct the experiment on the principle of analogue groups, four groups of animals with
14 heads each were formed. Cows of the control group received corn silage without the use of
preservatives, and the animals of the experimental groups were fed with silage prepared using
biological preservatives Silostan, SILTEK® and Enzosil Forte. Acidity, density, dry matter, solids-
not-fat, fat, protein, lactose, ash, calcium and phosphorus content were measured in the milk. The
use of biological preservatives was found to have improved the quality characteristics of milk. The
most pronounced effect was noted during the nongrazing time of animals. Cows fed silage with
biopreservatives SILTEK® and Enzosil Forte showed increases in dry matter content, solids-not-
fat, protein, calcium, and phosphorus compared to the control group. In March, the dry matter
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content in the milk of animals of the II and III experimental groups exceeded the control by 0.43
and 0.46 percentage points, respectively, and the protein content — by 0.016 and 0.033 percentage
points. After the transfer of animals to pasture, the positive effect of biological preservatives was
partially preserved and manifested by a higher content of dry matter, protein and lactose in the milk
of the experimental groups. The most effective methods of corn silage preservation should be
considered the use of biological preservatives SILTEK® and Enzosil Forte, which provided the
production of milk with a higher nutritional and technological value.

Keywords: Holstein breed, corn silage, biological preservatives, milk quality, dry matter,
protein, lactose, calcium, phosphorus, SILTEK®, Enzosil Forte
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IPOEKTUBHOCTDb IPUMEHEHUA ®EPMEHTHO-MUKPOBUOJIOI'NMYECKHUX
HNHOKYJISAHTOB B TEXHOJIOI'MM KOHCEPBUPOBAHUSA JIIOLIEPHBI
U3MEHUYMBOM
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¢bunmnan denepanbHOr0 rocyAapCTBEHHOTO OI0HKETHOTO HAyYHOTO yupexaeHus «DenepanbHblii
HAaYYHBIM LEHTP KOPMOIIPOU3BOJCTBA U arposKojoruu uMenu B. P. Bunbsamcay,
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Pedepar. B cratee paccmorpeHa 3((HEKTUBHOCTH  NPUMEHEHHs  (EepPMEHTHO-
MUKPOOHOIOTHYECKUX WHOKYJISHTOB B KOHCEPBUPOBAHUU 3€JIEHON MacChl JOLEPHBI H3MEHUYUBON
pPa3IMYHON CTENEeHW MPOBsUIMBaHUA. M3ydeH XUMHUYECKMM COCTaB M MUTATEIHLHOCTH OOPAa3IOB
TOTOBOTO CHJIOCA, TMOJYYEHHBIX B JTAOOPATOPHBIX M TMPOHM3BOJACTBEHHBIX ycnoBusix. [IpoBeneHa
OlLIEHKa IoKa3aTesed MOJOYHOW MPOAYKTUBHOCTH KOPOB IO pe3ysbTaTaM CKapMIIMBAaHHS CHIIOCA,
3aroTOBJICHHOTO C HCIOJIb30BAHUEM MHKPOOMOJIOTHYECKONW 3aKBacKu «SIpocum», uccienoBaH
OMOXMMHYECKUN aHAIN3 CHIBOPOTKU KPOBHU KOPOB, MOTYyYaBIIUX ONBITHBIN cuiioc. JlabopaTtopHblil
OTIBIT poBOAMIH Ha 0aze SIpocnaBckoro HUU kMBOTHOBOACTBA 1 KOPMOTIPOM3BOACTBA — (priinana
OHIl «BUK um. B.P. BunbsmMca», npou3BOJACTBEHHBIH ONBIT — B ycioBUAX AO «ArpomMup»
SpocnaBckoii obnactu. B maGopaTopHOM OMBITE yNydIlIeHHE MUTATEIBHON IIEHHOCTH CHIIOCA U3
cimabomnpoBsuieHHOM JroniepHbl  obecnieumnn  npemapat «Acuadact HC Tomny, «Spocmm» ¢
LEJUTIONIO30JIUTHYECKUMH (PePMEHTAMU U LEJUTIOJIO30JIMTUYECKUME OakTepusMu B go03e 500 mi/T;
U3 TPOBSUICHHOM JIONEPHbI — 3aKkBacka «SIpocwm» + IHeono30iuTHYecKue (GepMeHTsl U
«SApocun» B go3e 100 mui/T. B mpou3BOJCTBEHHOM OIBITE BBISIBICHO, YTO MPUMEHEHHE 3aKBACKU
«Spocum» B nmoze 50 MiI/T cmoOCOOCTBOBAO TOBBIMICHWIO MUTATEIBHOW IIEHHOCTH CHIIOCA!
YBEJIIMYWIIOCH COZAEpkKaHKMe ChIporo mporewHa Ha 1,5 ma. (mo 17,56%), oOMeHHO ’Hepruu — Ha
22,5% (mo 12,50 MJIx/kr), caxapa — B 3,5 pa3za (10 3,08%), kpaxmana — B 2,9 paza (mo 4,61%), a
YpOBEHb CHIpOM KJeTdaTku cHuswics Ha 6,0 mm. (mo 22,74%). CkapmiuBaHue CHIIOCA,
3aroTOBJIEHHOTO C 3aKBacko «SIpocmi», He OKa3ajlo CYLIECTBEHHOIO BIMSHHMS Ha YpOBEHb
cyrouHoro ymoss y kopoB (31,1-31,8 kr), omHako oOecHeunsIo CTAaTUCTUYECKH 3HAYMMOE
MIOBBIIICHHE MAcCOBOM oy Oenka B Mojioke: B ¢geBpaie — 10 3,64% (+0,10 m.m., P > 0,999), B
Mmapte — 10 3,61% (+0,07 m.m., P > 0,999). Conep:xxanue xupa Bozpocno Ha 0,07 m.m. (P > 0,95).
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BBenenue B palmoH cuiioca, 3aroTOBJIEHHOTO € MCIIOJIb30BaHHMEM MHUKPOOMOJIOTMYECKOM 3aKBaCcCKU
«SIpocui», He TPUBEINO K YXYAILEHHIO OMOXMMHUYECKOTO CTAaTyCa JIAKTUPYIOLINX KOPOB.

Kniouesvie  cnoea:  3enémas  macca  n0YepHvbl  UBMEHYUBOL, pepmenmuo-
MUKpOOUONIO2UYecKue UHOKYIAHMbL, XUMUYECKULl COCMAas Culocd, NUmamenbHOCMy CUlocd,
MONOYHAS NPOOYKMUBHOCTb, OUOXUMUYECKUL AHANU3 KPOBU

EFFICIENCY OF USING ENZYME-MICROBIOLOGICAL INOCULANTS
IN THE TECHNOLOGY OF PRESERVING VARIEGATED ALFALFA

Pavel S. Murav'yev!, Aleksadr V. Konovalov?, Andrey A. Alekseev3
Federal Williams Research Center of Forage Production and Agroecology, Lobnya, Russia
2 3Yaroslavl Scientific Research Institute of livestock breeding and forage production — Federal
State Budget Scientific Institution "Federal Williams Research Center of Forage Production and
Agroecology", Mikhaylovskiy, Russia
1.2 3yaniizhk@yandex.ru

Abstract. The article discusses the effectiveness of the use of enzyme-microbiological
inoculants in preservation of green mass of variegated alfalfa with various degrees of prewilting.
The chemical composition and nutritional value of finished silage samples obtained in laboratory
and production conditions were studied. An assessment of the indicators of milk productivity of
cows based on the results of feeding silage harvested using the microbiological starter "Yarosil" was
carried out, a biochemical analysis of the blood serum of cows received experimental silage was
studied. The laboratory experiment was carried out on the basis of the Yaroslavl Research Institute
of livestock breeding and forage production — a branch of the Federal State Budget Scientific
Institution "Federal Williams Research Center of Forage Production and Agroecology", the farming
experiment was carried out in the conditions of AO Agromir of the Yaroslavl region. In the
laboratory experiment, improvement of the nutrient value of a silage made of slightly dried alfalfa
was provided by the preparation "Asidfast NS Gold", "Yarosil" with cellulosolytic enzymes and
cellulosolytic bacteria at a dose of 500 ml/t; from dried alfalfa — starter "Yarosil" + cellulosolytic
enzymes and "Yarosil" in a dose of 100 ml/t. In the farming experiment, it was revealed that the use
of starter "Yarosil" in a dose of 50 ml/t contributed to an increase in the nutritional value of silage:
the content of crude protein increased by 1.5 percentage points (up to 17.56%), metabolic energy —
by 22.5% (up to 12.50 MJ/kg), sugar — 3.5 times (up to 3.08%), starch — 2.9 times (up to 4.61%),
and the level of crude fiber decreased by 6.0 percentage points (to 22.74%). Feeding silage prepared
with starter "Yarosil" did not have a significant impact on the level of daily milk yield in cows
(31.1-31.8 kg), however, it provided a statistically significant increase in the mass fraction of
protein in milk: in February — up to 3.64% (+0.10 pp, P > 0.999), in March — up to 3.61% (+0.07
pp, P > 0.999). Fat content increased by 0.07 pp. (P > 0.95). The introduction of silage prepared
using the microbiological starter "Yarosil» into the diet did not lead to deterioration in the
biochemical status of lactating cows.

Keywords: green mass of variegated alfalfa, enzyme and microbiological inoculants,
chemical composition of silage, nutritional value of silage, milk productivity, biochemical blood test
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BJIMAHUE MUHEPAJIBHO-OPTAHUYECKOI'O COPBEHTA B COCTABE
MNOACTNJIKN HA XUMHNYECKHNU COCTAB U BUOJIOI'NYECKYIO HEHHOCTbD
MBIIIEYHOI'O KEJIYIKA HHAEEK
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1-2Poccuiickuii TocynapcTBeHHbIH arpapHblii yHuBepcuteT — MCXA nmenn K. A. Tumupssesa,
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ABTOp, OTBETCTBEHHBIN 32 IepenucKy: Banentnna MuxaiinoBHa baunHckas,
bachinskayal980@mail.ru, ORCID 0000-0001-7763-3066

Pedepar. B crathe mpencraBieHa OLIEHKA BIMSHHUS CyXOTO 300TMTHEHHYECKOTO CPENCTBA
Ha OCHOBE MMHEpAJIbHO-OPraHUYECKOT0 COpOEeHTa B COCTaBE MOJCTWIKM Ha XUMHYECKUH,
AMUHOKHCIIOTHBI U KUPHOKUCIOTHBIA COCTaB MBIIICYHOTO KelyJKa HWHAEEK MHoponbl Oemas
mmpokorpynas kpocca BUT Big. HcciienoBanve mpoBOAUIN Ha KOHTPOJEHOM M OMBITHON Ipymax
ntunel (n = 2300 B kax0ii) B TedeHune 95 cytok. B xone skcnepuMeHTa OIEHUBAIN XUMHYECKUN
COCTaB MBIIICYHBIX KEIYJAKOB, AMHHOKHCIOTHBIA ¥ >KHPHOKHUCIOTHBIH mpodmis. [TpumeneHnue
copOeHTa B COCTaBE MOJCTHJIKH CIIOCOOCTBOBAJIO JOCTOBEPHOMY YBEIMUYEHHUIO MAacCOBOU JOIU
Oenka Ha 5,38% wu sHeprernyeckoi meHHOCTH Ha 13,0% Tpu CHIDKEHHHM COJEp)KaHHs >KUpa Ha
1,04% wu 30nb1 Ha 0,77% 1O CpaBHEHUIO C KOHTPOJIEM. AMHMHOKHUCIOTHBIM aHaIM3 IOKa3all
YBEIMYCHUE CYMMApHOTO COJIEpKaHUsI aMHUHOKHUCIIOT B ONBITHOW Tpynme Ha 4,76 TMPOLIEHTHBIX
nyHkTa (¢ 7,83 o 12,59%), mpu 3ToM Hambosee BBIPAXKEHHBIM MPUPOCT OTMEYEH JI aprUHUHA,
TUCTUANHA, (eHwIanannHa W THpo3uHA. JKUPHOKUCIOTHBIA MPOQPWIb ONBITHOW TPYIIIBI
XapaKTepU30BaJICS YBEIMUYEHHEM JA0iu oJerHoBod (+4,29%) m mambmurTosnenHoBoil (+0,58%)
KHCJIOT, a TaKXKe yJIY4IIeHUEM COOTHOIIEeHUs oMera-6 : omera-3 ¢ 9,53 : 1 no 8,51 : 1. [Tomyuennsie
PE3yNbTaThl CBUAETENBCTBYIOT O TOM, YTO UCHIOJIB30BAaHUE MUHEPATHHO-OPTraHNUYECKOro COpOeHTA B
COCTaBE TMOJCTWJIKMA TPU BHIPANIMBAHUN HMHJEEK COMPOBOXKIACTCS TMOBBIMICHUEM TMHIICBON U
OMOJIOTMYECKON IIEHHOCTH MBILIEYHOTO JKETy IKa, HEe OKa3bIBAaeT HETAaTUBHOTO BIUSHUS HA KAY€CTBO
MPOJYKTa U MOXET OBITh PEKOMEHJIOBAHO IS MPUMEHEHHS B MPOMBIIUICHHOM MTHUIICBOJICTBE C
LEeTbI0 TOMY4YeHHS (PYHKIIMOHATBHBIX MMPOTYKTOB MUTAHUSI.

Knrouesvie cnosa: copbenmul, Oakmepuocmamux, UHOEUKA, MbIUEUHbIN HCeNYOOK,
XUMUYECKUL COCMAB, AMUHOKUCIOMHbLI COCMAB, OUOJIOSUYECKAS] YEHHOCHb

EFFECT OF MINERAL-ORGANIC SORBENT IN THE BEDDING ON THE CHEMICAL
COMPOSITION AND BIOLOGICAL VALUE OF TURKEY GIZZARD

Valentina M. Bachinskaya!, Gyunay A. Verdieva?,
Dmitriy V. Gonchar?®, Aleksandra A. Popova*
I-2Russian State Agrarian University — Moscow Timiryazev Agricultural Academy,
Moscow, Russia
3 *Moscow State Academy of Veterinary Medicine and Biotechnology — MVA by K. 1. Skryabin,
Moscow, Russia
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Abstract. The article presents an assessment of the effect of a dry zoohygienic agent based
on a mineral-organic sorbent as a part of the bedding on the chemical, amino acid and fatty acid
composition of the gizzard of turkeys of the Broad Breasted White BUT Big cross. The research
was conducted on the control and experimental groups of birds (n = 2300 in each) for 95 days.
During the experiment, the chemical composition of the gizzards, amino acid and fatty acid profiles
were assessed. The use of the sorbent in the bedding composition contributed to a significant
increase in the protein mass fraction by 5.38% and the energy value by 13.0% with the decrease in
the fat content by 1.04% and ash content by 0.77% compared to the control. Amino acid analysis
showed an increase in the total amino acid content in the experimental group by 4.76 percentage
points (from 7.83 to 12.59%), with the most pronounced increase observed for arginine, histidine,
phenylalanine and tyrosine. The fatty acid profile of the experimental group was characterized by
an increase in the proportion of oleic (+4.29%) and palmitoleic (+0.58%) acids, as well as an
improvement in the omega-6 to omega-3 ratio from 9.53 : 1 to 8.51 : 1. The results obtained
indicate that the use of a mineral-organic sorbent in the bedding when turkey rearing is
accompanied by an increase in the nutritional and biological value of the gizzard, does not have a
negative effect on the product quality and can be recommended for use in commercial poultry
production in order to obtain functional food products.

Keywords: sorbents, bacteriostat, turkey, gizzard, chemical composition, amino acid composition,
biological value
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BJIUAHUE TPAHCIIOPTHOI'O CTPECCA HA UMMYHOJIOI'MYECKHUE U
MPOAYKTUBHBIE MOKA3ATEJIU I'OJJIOBUKOB PAYKHOU ®OPEJIH
(ONCORHYNCHUS MYKISS) 1 HAJIbCKOM TUJISATIAU (OREOCHROMIS NILOTICUS)
N CITIOCOBBbI UX KOPPEKIIUU
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Oxcana HannbeBna SIkosiaesa’
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Pedepar. B ycnoBusx MHTEHCHU(pHUKAIMKU aKBAaKyJIbTyphl TPAHCIOPTHBIN cTpecc sBISETCS
OJTHUM W3 KIJIIOYEBBIX JTUMUTHPYIOUIMX (DAKTOPOB, CHUKAIOIMIMX UMMYHHYIO PE3UCTEHTHOCTh U
NPOAYKTUBHOCTh pbIO. B HccienoBaHMM YCTaHOBJIEHO, YTO TPAHCIOPTHBIA CTPECC BBI3BIBAET
BBIPAXEHHYI0O UIMMYHOCYIIPECCHIO, OCOOEHHO Y HUJIBCKON THJIANUH, COIPOBOXKIAIONIYIOCS PE3KUM
NaJIiecHueM TMoKa3aTeNel Hecrneun(puyeckoil pe3sUCTeHTHOCTH. Y paaykHoil dopenn oTrMeueH
KpaTKOBPEMEHHBIN KOMIIEHCATOPHBIM BCIIECK OaKTEPUIMAHON AaKTHMBHOCTH C MOCIEAYIOIIUM
UCTOIIEHWEM  KJIETOYHOTO 3BeHa HMMyHHTeTa. Haubomee BbICOKylo  3(ddeKkTuBHOCTH
IIPOJEMOHCTPUPOBAJIa AJIMMEHTapHas MOJTOTOBKA C HCIIOJIB30BAHMEM JKCTPAKTa IPONOIUCA U
koMmIuiekca BuTaMuHOB C u E B Tewenme 12 cyrok no mnepeBo3ku. IIpuMeHeHue skcTpakra
npornojauca  o0ecrmeywsio  CcTaOMIbHOE — TPEBBIIIEHWE  IOKas3aTelned  OaKTepHUIMIHOM,
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KOMIUIEMEHTApHON W (aroluTapHON aKTUBHOCTH HaJ KoHTpojieM B 1,3-3,1 pasa, MOBBIIICHHE
BbDKMBaeMocTH Qopenu a0 96,0% (mporuB 81,0% B KOHTpoJie) M CHUKEHHE KOPMOBOTO
kodpdurmenta no 1,24. Buramuael C u E Takke J0OCTOBEpHO MPEIOTBPAIIAIN CTPECCOBYIO
UMMYyHOCynpeccuto. ['Bo3iMyHOE€ Macio Y TUIOTEPMMsI  OKa3ald JIMIIb  YMEPEHHOE
noanepkuBaroniee aeiicrsue. CraenaH BBIBOA O 11€JIECOOOPAa3HOCTH BKJIIOUEHHUS OSKCTpPaKTa
MPONOJNCa U AHTUOKCUJAHTHBIX BUTAMUHOB B PallMOHBI PbIO 32 12 CyTOK 10 TPaHCHOPTUPOBKH IS
COXPaHEHHUS UMMYHOJIOTHYECKOr0 TOMEOCTa3a U MUHUMHU3ALUU YIKOHOMUYECKUX MOTEPh.

Knrouesvie cnoea: paoyyxcuas gopenv, HUIbCKas mMuianus, MpaHCHOPMHBIL Ccmpecc,
bakmepuyuonas akmueHocmv, Gazoyumos, oxkcmpakm nponoauca, eumamumnvi C u E,
ANUMEHMAaPHA NOO20MOBKA, AKEAKYIbmMypa

EFFECT OF TRANSPORT STRESS ON IMMUNOLOGICAL AND PRODUCTIVE
PARAMETERS OF YEARLING RAINBOW TROUT (ONCORHYNCHUS MYKISS) AND
NILE TILAPIA (OREOCHROMIS NILOTICUS) AND METHODS FOR THEIR
CORRECTION

Ramziya T. Mannapoval, Dmitry V. Snegirev?, Oksana N. Yakovleva3
1.2.3Russian State Agrarian University — Moscow Timiryazev Agricultural Academy,
Moscow, Russia
'ram.mannapova55@mail.ru, ORCID 0000-0002-9092-9862
Zantiminc@mail.ru, ORCID 0000-0002-5477-2888
3persona 1765076@mail.ru, ORCID 0009-0000-5972-6998

Abstract. Under aquaculture intensification, transport stress is one of the key limiting
factors that reduce the immune resistance and performance of fish. The study revealed that transport
stress causes pronounced immunosuppression, especially in Nile tilapia, accompanied by a sharp
decline in nonspecific resistance parameters. In rainbow trout, a short-term compensatory surge of
bactericidal activity was noted, followed by depletion of the cell-mediated immunity. The highest
efficiency was demonstrated by alimentary preparation using propolis extract and a complex of
vitamins C and E for 12 days before transportation. The use of propolis extract provided a stable
increase of bactericidal, complement and phagocytic activity compared with the control by 1.3-3.1
times, an increase in trout survival rate to 96.0% (versus 81.0% in the reference) and a decrease in
feed conversion ratio to 1.24. Vitamins C and E also significantly prevented stress-induced
immunosuppression. Clove oil and hypothermia had only moderate supportive effect. It is
concluded that it is advisable to include propolis extract and antioxidant vitamins in fish diets 12
days before transportation to maintain immunological homeostasis and minimize economic losses.

Keywords: rainbow trout, Nile tilapia, transport stress, bactericidal activity, phagocytosis,
propolis extract, vitamins C and E, alimentary preparation, aquaculture
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OIEHKA PUCKA JIA 31O0POBbsA YEJIOBEKA IIPH IIOTPEBJIEHUU CYJAKA U3
I'OPBKOBCKOI'O BOAOXPAHUJINIIIA

Autekcanjpa Asexcanaposna Ilawora!, Exarepuna Ajexcanaposna ®iaéposa?,
I0ms Bragumuposna 3aiinesa’
1.2.3dpocnasckuii rocynapcreennsiii yausepeuteT um. I1. . Jlemunosa, SIpocnasis, Poccus
'a.payuta@mail.ru, ORCID 0000-0002-0478-4709
Zkatarinum@mail.ru, ORCID 0000-0002-9745-6746
3zjv9@mail.ru, ORCID 0000-0001-9522-010X

Pedepar. Msco pbiObl, Ooraroe OenKOM, HE3aMEHMMBIMH JKUPHBIMH KHCIOTaMH,
BUTAMMHAMU M MUHEpAllaMH, SBISETCS HWCTOYHMKOM TOJIEP)KAaHUS 30POBbS YeJOBEKa U
npodUIaKTUKA MHOTUX 3a0osieBaHMi. OHAKO B TKaHAX pbI0 HAKAIIMBAIOTCA TSHKEIbIC METAJIbI,
KOTOpBIE TEepeJaloTCsl MO TMHIIEBBIM LENSM M MOTYT IOCTyIaTh B OpraHU3M dYenoBeka. Llembro
paboTHI CTaa OLEHKa PUCKA IS 3J0POBbs YEJIOBEKa OT XPOHUYECKOTO BO3/ICHCTBUS METAIUIOB TIPH
norpebieHnyn B MLy Msca cynaka Sander lucioperca, BBIIOBIEHHOTO B I'OpbKOBCKOM
BOJIOXPaHMJIMIIE, B KOTOPOM OTMEYAeTCs BHICOKUI YPOBEHb aHTPOIOT€HHOT'O BO3CHCTBHS, HO TIPU
3TOM BeIETCS MPOMBIIIUICHHBINA BBIIOB PBIO, B TOM YHCIE cyaaka. B ckeneTHsix Mprmmax 18 ocobeit
CyZaka, BBUIOBJICHHOTO Ha CTaHJapTHBIX cTaHIUAX B MBaHoBcko# 1 Hukeroponckoi obnacrsx, Ha
OCHOBAaHMH 3JIEMEHTHOTO COCTaBa, IOJIyYEHHOTO paHee, C IOMOLIbI0O PACYETHBIX METOIUK
ONIpEACISUTN 3HAUCHHE IOKa3aTesiell €XEIHEBHOIO M €XKEHENENFHOTO IMOCTYIUICHHS METaJUIOB C
MUIIEH, HEKAHIEPOTEHHOr0 M KaHIEPOr€HHOTo pPHCKOB. [lomydeHHBIE NaHHBIE CpPaBHHUBAIH C
NPUHATEIMA OTEYECTBEHHBIMH U 3apyOC)KHBIMH HOpPMaTHBaMH. B pesyipraTe HCCIeIOBaHUS
BBISIBIICHO, YTO INPH MOTPEOJICHWH B MUY Msca CyJaka 3CCEHIMAIbHBIE METAIIIBl MOCTYHAINA B
OpraHu3M 4YeJoBeKa B OOJbINEH cTemeHW, 4yeM HedcceHiuaibHble. Kak B lBaHOBCKOH, Tak U B
Hikeropoackoil o61acTé CyTOYHOE U €XKEHEJENbHOE IOCTYNJICHHE METaJUIOB HE IPEBBIIIATIO
HOPMBI U PEKOMEHIyeMbI€ J103bl. 3HAUYCHHS HEKAHLIEPOI'€HHOTO PUCKa JUIsl BCEX METAJIIOB B 00enX
00JIacTsIX HAXOMWJINCh Ha TPHUEMIIEMOM YpOBHE. BEposSTHOCTh BO3HUKHOBEHHS KAaHIIEPOTEHHBIX
PHCKOB JJIsl 3/J0POBbS, CBSI3aHHBIX C HETIPEPBIBHBIM YIIOTPEOIEHHEM Msica Cy/laka B TEUSHHE KHU3HH,
B HACTOSIIEE BpeMs OTCYTCTByeT. TeM He MeHee, 3Haue€HHEe pHCKa OT BO3ICHUCTBUS CMeECH
KaHIEPOTreHOB MpH MOTpebIeHUH MsAca cyJaka u3 MBaHOBCKOH 00sacTH ONM3KO K KPUTHYECKOMY
HOPOTY, HOTOMY €r0 HE0O0XO0AMMO TIOCTOSIHHO KOHTPOJINPOBATH.

Knroueswie cnosa: cyoax Sander lucioperca, mssicénvie memainnvl, I opbkosckoe 6o0oxpanuiuuge,
HEeKaHyepo2eHHblll PUCK, KAHYEPO2eHHbILL PUCK, 300p08be Uel08eKd

ASSESSMENT OF THE RISK TO HUMAN HEALTH WHEN CONSUMPTING PIKE
PERCH FROM THE GORKY RESERVOIR

Aleksandra A. Payuta!, Ekaterina A. Flerova?, Yuliya V. Zaitseva®
1.2.3p._ G. Demidov Yaroslavl State University, Yaroslavl, Russia
la.payuta@mail.ru, ORCID 0000-0002-0478-4709
Zkatarinum@mail.ru, ORCID 0000-0002-9745-6746
3zjv9@mail.ru, ORCID 0000-0001-9522-010X

Abstract. Fish meat, rich in protein, essential fatty acids, vitamins and minerals, is a source
of human health maintenance and prevention of many diseases. However, heavy metals accumulate
in fish tissues, which are transmitted through food chains and can enter the human body. The aim of
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this paper was to assess the risk to human health from chronic exposure to metals when eating
Sander lucioperca pike perch meat caught in the Gorky Reservoir, which has a high level of
anthropogenic impact but at the same time there is an industrial fishing, including pike perch. In the
skeletal muscles of 18 pike perch individuals caught at standard stations in the Ivanovo and Nizhny
Novgorod regions, based on previously obtained the elemental composition, the value of the
indicators of daily and weekly intake of metals with food, non-carcinogenic and carcinogenic risks
was determined using calculation methods. The data obtained were compared with the accepted
domestic and foreign standards. As a result of the study, it was revealed that when eating pike perch
meat, essential metals entered the human body to a greater extent than non-essential ones. Both in
the Ivanovo and Nizhny Novgorod regions, the daily and weekly intake of metals did not exceed
norms and recommended doses. The non-carcinogenic risk values for all metals in both regions
were at acceptable levels. Currently, there is no likelihood of carcinogenic health risks associated
with continuous consumption of pike perch meat throughout life. Nevertheless, the value of risk
from exposure to a mixture of carcinogens when consuming pike perch meat from the Ivanovo
region is close to the critical threshold, so it must be constantly monitored.

Keywords: pike perch Sander lucioperca, heavy metals, Gorky Reservoir, non-carcinogenic
risk, carcinogenic risk, human health
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COBPEMEHHBIE TPEACTABJIEHUS O IBUTI'ATEJ/IBHBIX M ITPBIZKKOBBIX
KAYECTBAX 1 UX OLHEHKE Y JJOIMAJAEN AXAJITEKMHCKOU ITOPObI (OB30P)

Mapus Baagumuposna Baoxuna!, Mapuna Cepreesna Crepannan’
L2 IpocnaBckuii rocy1apcTBEHHbII arpapHblii yHUBEpcHTeT, SIpocnasib, Poccus
17470@student.yarcx.ru
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Pedepar. B crathe mpeacTaBieH aHATUTHUYECKUN 0030p OTEUECTBEHHBIX U 3apyOEKHBIX
I/ICCJ'IGI[OB&HI/I?I, HOCB?IHIéHHBIX JIBUTATCIIbHBIM U HpI)I)KKOBI)IM KadyeCTBaM J'IOHI&Z[GfI axaHTeKHHCKOﬁ
nopoabl. PaccMoTpeHbl cOBpeMeHHbIE MPEACTABICHUS O BIMSHUU YKCTEPbEPHBIX 0COOEHHOCTEH Ha
JIOKOMOIIMIO, OMOMEXaHHKY JBM)KEHUH U CHOPTUBHYI pabOTOCIOCOOHOCTh KUBOTHBIX.
[Ipoananu3upoBaHbl JUTEpPaTypHbIE JaHHBIE O BO3MOXXHOCTAX HCIIOJIB30BAHMS IPEACTABUTENEH
HOpOZ[I)I B BBIC3AKEC U KOHKype, a TaKXeE onpez[eneHLI OCHOBHBIC HaHpaBJ'ICHI/Iﬂ I[EU'II:HGﬁHIPIX
UCCIIEIOBAaHUM B 0OJACTH TOYHOW OIEHKM JBUTATEIBHBIX U MPBDKKOBBIX KAYECTB aXalTEKWHCKHUX
JIOIIACH.

Knwueswvie cnoea: axanmexunckas nopooa, oOsucamenvbHble Ka4yecmed, NpblICKOGble
Kavecmed, OUOMexanuxka 08udicenull, 8bie30Kd, KOHKYp, CNOPMUBHASL pabomocnocoOHOCmb

CURRENT CONCEPTS OF LOCOMOTOR AND JUMPING ABILITIES AND THEIR
ASSESSMENT IN AKHAL-TEKE HORSES (REVIEW)

Mariya V. Blokhina!, Marina S. Stefanidi?
I:2yaroslavl State Agrarian University, Yaroslavl, Russia
17470@student.yarcx.ru
’m.stefanidi@yarcx.ru, ORCID 0000-0002-7415-2563



Abstract. The paper presents an analytical review of domestic and foreign studies devoted
to the locomotor and jumping abilities of Akhal-Teke horses. Current concepts of the influence of
conformational features on locomotion, biomechanics of movements and athletic performance of
the animals are considered. Literature data on the potential use of the members of the breed in
dressage and show jumping are analyzed, and the main directions for further research in the field of
the accurate assessment of locomotor and jumping abilities in Akhal-Teke horses are outlined.

Keywords: Akhal-Teke breed, locomotor qualities, jumping abilities, biomechanics of
movements, dressage, show jumping, athletic performance
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I'EHOTHUIIMPOBAHME ITOITYJALNU KAJIMBIIKOI'O CKOTA IO
SNP-MAPKEPAM I'EHOB CAPNI N CAST

A. U. Xaxsmnos!, H. B. Ynmuaosa?, A. B. Yoymmuena®, B. C. Yoymmuena*, A. B. Dpuaneen®
12,34, SKanmpinkumii rocyrapereennslii ynusepcuter uMm. b. b. ToponosukoBay,
Omucra, Poccus
L SKanMblnkuii Hay4HO-MCCIIe10BaTEbCKHIl HHCTUTYT CEILCKOro Xo3siicTsa uM. M. . Hapmaepa
(brmman) KaaMsIikoro rocyapcTBeHHOro yHusepceuteta uM. b. b. T'opomoBukoza,
Dnaucta, Poccus

ABTOp, OTBETCTBEHHBIH 3a nepenucky: Bukropus CananoBHa YOyiuesa,
vicki 93g@mail.ru, ORCID 0000-0003-0320-7771

Pedepat. B cTarbe npeacTaBieHsl pe3ynbTaThl IPOBEAEHHOTO TEHOTUITUPOBAHUS KPYITHOTO
poraToro  CKOTa  KaJMBIIKOM  MOpOJbl, MNpuHAAIexamero PerunoHaaspHOMy — HaydHO-
IIPOU3BOJICTBEHHOMY IIEHTPY IIO BOCIPOU3BOJCTBY CEIbCKOXO3AHCTBEHHBIX >KMBOTHBIX DPI'BOY
BO «KanmmI'V um. b. b. T'oponoBukoBay, o momumopduzmam C316G rena CAPN u C282G rena
CAST. MonexkynspHO-T€HETUUECKHI aHaJIN3 MPOBOJMIM METOAOM MOJIMMEPA3HON LIETTHON PEAKIUU
B peXHMMe peanbHOro BpemeHu. 1o pe3ynpraram uccieoBaHus IpoBEACHA OLEHKA paclpeesieHus
reHoTUnoB u amienei nmo nomumopdpusmam C316G rena CAPN u C282G rena CAST cpenu
HCCJIETyEMOI0 TOr0J0Bbsl KPYITHOI'O POraToro CKOTa KaJMBIIKOM MOpOJbl, paccuuTaHa 4yacToTa
BCTpeYaeMOoCTH T'eHOTUIoB 1o aAByM SNP. Pacnpenenenue reHotunos mno nonumopouszmy C316G
reHa CAPN cnenytromee: CC — 1,6%, CG — 17,7%, GG — 80,7%. OTmedaeTcsi 1OCTATOYHO HHU3KAast
yactora reHoruna CC. B monynsiuuu ormedanock mpeobnaganue amtens G ¢ gactotoi 89,5%,
gactota amnenss C cocraBwna 10,5%. [lo momumopdusmy C282G rena CAST ycTaHOBIEHO
cnenytroulee pacnpenenenue renotunonB: CC — 27,4%, CG — 43,5%, GG — 29,0%. BeisBiaeHo
npeobnaganue renotuna CG. Yacrora amnens C cocraBmwna 49,2%, amtes G — 50,2%.
CpaBHUTENbHBIM aHaNM3 HAOMIONAEMBIX M OXKHJAEMbIX YaCTOT I'€HOTHIIOB IO MOIMMOpP(U3IMY
C316G rena CAPN nokazan uzoeitok reorunoB CC (0,5%) u GG (0,5%), nedpurnut reroruma CG
(1,0%), mpu 3TOM OTKJIOHEHUS MEKIY HAOII0JaeMbIMUA U 0)KUJAEMbIMH YaCTOTAMU MUHUMAJIbHBIE;
no nonmumopdmmy C282G rena CAST — u36wiTok TeHotunoB CC (+3,2%) u GG (3,2%) u
cymectBeHHbIH nepurut reHotunma CG  (—6,4%). HecmoTps Ha 3aMeTHbIE OTKIOHEHUS,
CTaTUCTUYECKUIN aHalIM3 IOKaszaj, 4TO HCCIelyeMble MOIMMOPPU3MBI HAXOASATCS B PAaBHOBECHH
Xapau-Baitn6epra (P > 0,05).

Knroueswvie cnosa: ceHoOmunupoeaHue, KalbnauH, KalbnadcmamuH, 00HOHyl<'./l€0muaHbl€
I’lO]ZLlMOpngS’Mbl, uacmoma ecmpedaemocniu, KClJlelI/;KI/lIZ cKom
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GENOTYPING OF THE KALMYK CATTLE POPULATION BY SNP MARKERS
OF THE CAPNI1 AND CAST GENES

A. I. Khakhlinov!, N. V. Chimidova?, A. V. Ubushieva?, V. S. Ubushieva?, A. V. Eridneev®
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Author responsible for the correspondence: Viktoriya S. Ubushieva,
vicki_93g@mail.ru, ORCID 0000-0003-0320-7771

Abstract. The article presents the results of genotyping of Kalmyk cattle belonging to the
Regional Research and Production Center for the Reproduction of Farm Animals of the FSBEI HE
Kalmyk State University named after B. B. Gorodovikov, for polymorphisms C316G of the CAPN
gene and C282G of the CAST gene. Molecular genetic analysis was carried out by the method of
polymerase chain reaction in real time. Based on the results of the study, the distribution of
genotypes and alleles for polymorphisms C316G of the CAPN gene and C282G of the CAST gene
among the Kalmyk cattle under study was assessed, and the frequency of occurrence of genotypes
for two SNPs was calculated. The distribution of genotypes by polymorphism C316G the CAPN
gene is as follows: CC — 1.6%, CG — 17.7%, GG — 80.7%. There is a rather low frequency of CC
genotype. In the population, the predominance of the G allele was noted with a frequency of 89.5%,
the frequency of the C allele was 10.5%. The following distribution of genotypes was established
for the C282G polymorphism of the CAST gene: CC — 27.4%, CG — 43.5%, GG — 29.0%. The
predominance of the CG genotype was revealed. The frequency of the C allele was 49.2%, the G
allele was 50.2%. A comparative analysis of the observed and expected genotype frequencies for
the C316G polymorphism of the CAPN gene showed an excess of CC (0.5%) and GG (0.5%)
genotypes, a deficiency of the CG genotype (1.0%), while the deviations between the observed and
expected frequencies were minimal. For the C282G polymorphism of the CAST gene, there was an
excess of CC (+3.2%) and GG (3.2%) genotypes and a significant deficiency of CG genotype (—
6.4%). Despite the noticeable deviations, statistical analysis showed that the polymorphisms under
study are in Hardy-Weinberg equilibrium (P > 0.05).

Keywords: genotyping, calpain, calpastatin, single nucleotide polymorphisms, frequency of
occurrence, Kalmyk cattle
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Pedepar. TeHopoHI SPOCTABCKOTO CKOTa TOJ YIPO30i: aKTHUBHOE CKpPEIIUBAHUE C
TOJIIUITUHAMU Pa3MbIBA€T €0 FTeHETUYECKOe CBOE0Opa3ue, YUCTOMOPOTHOE MTOT0JIOBBE COKPAIIAeTCs.
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[Topona neHHa afanTUBHOCTHIO U MPOAYKTUBHBIMU KadeCTBAMH — MOTepsl €€ YHUKAIbHOCTU ObLIa
061 HeBocromHUMON. HykHa OOBEKTHBHAs OIEHKA T€HETHYECKOH CTPYKTYpbl C HPUMEHEHHEM
MOJIEKYJIsIpHO-TeHeTHYeCKUX MapkepoB (STR um SNP-uumoB), 4ToOBI pa3paboTarh KpUTEPUH
MOPOTHOW TPUHAIUICKHOCTH M TOBBICUTH 3(P(EKTUBHOCTh CEJICKIMOHHBIX Mporpamm. B wmmpe
TeHOMHasi ceneknus onupaercs Ha yunbl [llumina u  Affymetrix. Jlamnas pabora maér
pedepeHcHyto 0a3y Ui HHUX: YHU(UKAIMS TEHOTHIIMPOBAHUS MHKPOCATEIUTUTOB, ATAIOHHBIC
npodunu nopoxa, Bamupauus SNP, ontumuzanus anropuTMOB, TOYHAS MACIOPTHU3ALMS I10
craugapram EODOK. IlpoBeneno wuccinenosanue 823 ronoB ¢ aHamu3oM 1o STR-moxycam.
AHanu3upoBainch: olliee M CpeaHee Yuciao ajjielield Ha JoKyc, 3((EeKTHUBHOE YHCIIO ajlleNei,
unpekc [llennona, HaOmogaeMas U OXHJaeMasi TeTepO3UTrOTHOCTh, KOAPPUITMEHT HHOpuauHTA. J{7s
K10 MOPOIHOM TpYIIbl ONpPEEsICHbl CBOU ajuleJbHble MPO(UIN U YPOBHHU IeTEPO3UTOTHOCTH.
MaxkcumanbHOE alIelIbHOEe pa3HooOpa3ue oTMedeHo B rpymrme Y 75—-88; y uncromopomnabix Y100 —
yMepeHHoe, ¢ paBHoBecueM Xapau — BaitnOepra. Tpu nokyca auckpumuHaTtuBHBL: SPS115,
TGLA126, BM2113. BrisBieHsl Mapkepsl I pasjiMueHusl NopoJ. B uMcTonopoaHsIx Ipymnmax
paszHooOpasue ontumanbsHoe. [lomynsuuu paBHOBECHBI, HO MecTamH ecTh MHOpuauHr. Co3gana
6aza STR-npodwneir it uaeHTUPUKAIUU 0COOeH, KOHTPOJS MPOUCXOXKIICHHUS, OLICHKH CTEIEHU
POICTBa, MOHUTOPUHTA pa3HOOOPA3Us U CTaHAApTU3alUU TeHoTunupoBanus. [lokazarenu: aneneit
Ha Jiokyc — 3,47-8,40, sddexruBabix — no 4,53, wnpekc lllenmnona — 1,1-1,6, oxumaemas
rerepo3urotrnocts — 0,6-0,8, uuOpugunr — or —0,29 no +0,11. DTu pe3ynbTarbl — OCHOBA IS
TFE€HETUYECKOI0 MOHUTOPUHIA U CENEKIUH SIPOCIABCKON MOPOIbI.

Knrwoueevie cnoea: STR, nopooa, spocirasckas nopooa, KpYynHulll po2ambslii CKOM,
ougpepenyuayus, cenemuueckue 4unvl

GENETIC DIFFERENTIATION OF THE YAROSLAVL CATTLE BREED

L. A. Kalashnikova', N. V. Ryzhova?, A. E. Kalashnikov?, Ya. A. Khabibrakhmanova?*,
T. B. Ganchenkova’, M. V. Volkova-Oliveira®
1.2.3.4.5.6 A1l Russian Research Institute of Animal Breeding, Lesnye Polyany, Russia
Author responsible for the correspondence: Aleksandr E. Kalashnikov,
aekalashnikov(@yandex.ru, ORCID 0000-0003-1600-7357

Abstract. The gene pool of Yaroslavl cattle is under threat: active crossbreeding with
Holstein erodes its genetic identity, and the purebred population is declining. The breed is valuable
for its adaptability and productive qualities — the loss of its uniqueness would be irreparable. An
objective assessment of the genetic structure using molecular genetic markers (STR and SNP chips)
is needed in order to develop breed criteria and increase the efficiency of breeding programs. In the
world, genomic selection relies on Illumina and Affymetrix chips. This work provides a reference
base for them: unification of microsatellite genotyping, reference breed profiles, SNP validation,
optimization of algorithms, accurate certification according to EEC standards. A study of 823 heads
was conducted with analysis by STR loci. Total and average number of alleles per locus, effective
number of alleles, Shannon index, observed and expected heterozygosity, inbreeding coefficient
were analyzed. For each breed group, its own allelic profiles and levels of heterozygosity were
determined. The highest allelic diversity was found in Y75-88; purebred Y100 showed moderate
diversity. Three loci were discriminative: SPS115, TGLA126, BM2113. Markers for breed
differentiation have been identified. In purebred groups, the diversity was optimal. Populations are
equilibrium, but there is inbreeding in some groups. A reference set of STR profiles (823 animals,
15 loci) and allele frequency tables were formed for individual identification, origin control,
relatedness assessment, diversity monitoring and genotyping standardization. Indicators: alleles per
locus — 3.47-8.40, effective — up to 4.53, Shannon index — 1.1-1.6, expected heterozygosity — 0.6—
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0.8, inbreeding — from —0.29 to +0.11. These results are the basis for genetic monitoring and
selection of the Yaroslavl breed.

Keywords: STR, breed, Yaroslavl breed, cattle, differentiation, gene array
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K BOITPOCY ITOUCKA KOMITPOMUCCA ONITUMAJBHOM COYETAEMOCTH
KPOBHOCTH U ITPOAYKTHUBHOI'O JOJIT'OJIETHS B CEJIEKITAH ITO
COBEPHIEHCTBOBAHUIO APOCJIIABCKOMU ITOPO1bI

Anexcanap JleonnnoBuu bBykanos!, Banrentnuna UBanosua JlopoxoBa?
b b
Tarbsana Asiekcanjaposna Pasymuas?®
1-2.3 IpocnaBckuii TocyqapcTBEHHBIH arpapHbIil yHUBEpCUTeT, SIpocnasis, Poccus

ABTOp, OTBETCTBEHHBIH 3a nepenucky: Anekcanap Jleonniosuu bykaHos,
bukanov@yarcx.ru, ORCID 0009-0007-2595-2664

Pedepar. B pabore mpencraBieH METOIUYECKHM MOAXOA K IMOMCKY ONTUMAJILHOM IOJU
KPOBHOCTH IO TOJIUITHMHCKOM MOpoje, OO0eclneuyuBaolel KOMIPOMHMCC MEXIY MOJOYHOH
IIPOJYKTUBHOCTBIO U MPOAYKTUBHBIM JIOJIFOJIETHEM y KOPOB SpOCIaBCKOM mopojsl. VMccnenoBanue
BBINOJIHEHO Ha 0a3ze OJHOro M3 IuIeM3aBo/0B SpociaBckoit obnactu (n = 975 kopoB, U3 HUX 76
TreHOTUIIUPOBaHHBIX). [IpoBenEH KOPPEISAIIMOHHBIN, PErpecCHOHHBIA U AUCIIEPCUOHHBIN aHAJIU3 C
IpYNIIMPOBKOIM XKHUBOTHBIX IO OMosoruueckuM cryneHsMm ckpemuBanus: F1 (50% kpoBHocTH 1o
rommTuHcKoM moponae), F2 (75%) u F3-F4 (80-94%). YcraHoBieHO, 4TO BCE€ TPU TPYIIIbI
apisitoTcest [lapeTo-onTUManbHBIMU 1O YETHIPEM KpUTEepHUsM (yaoH, OeNok, *kHp, J0JITOJETHE).
['pynmna F2 (75%) nuaupyer no yaoro Ha nuke yaktanuu (9448,6 kr), F1 (50%) — mo maccoBoit
none Oenka (3,38%), F3-F4 (80-94%) — no xupHoctu (4,10%) ¥ OpOAYKTUBHOMY JOJTOJETHIO
(839,1 nua). 'enoTun-crienupUYHBINA aHAIU3 BBISIBUII OTPULIATEIBHYIO CBS3b MEKIY KPOBHOCTHIO U
YHCIIOM JIAKTalUMi y *KHUBOTHBIX ¢ reHotunoM BB mo reny DGATI (R* = 0,260). IIpennoxena
CTpaTerusi CeJeKlMM, HampaBlIeHHas Ha TMOJJIep)KaHUE BceX TPEX CTYNEHEeH € COXpaHEHUEM
YHUCTOMOPOIHOTO Apa Al obecnedeHus: OnopazHooOpa3us MOMyJSILUN IPOCIABCKUX KOPOB.

Knrouesvie cnosa: sapociaséckas nopooa, KpOBHOCMb, HPOOYKMUBHOE O00.20aemue,
MonouHas npodykmusrnocmo, epanuya Ilapemo, DGATI1, CSN3, LGB, cenexyus, buopasznoobpa3sue,
NPUYEHZUOHHOE HCUBOMHOBOOCMEBO

ON THE ISSUE OF FINDING A COMPROMISE AND OPTIMAL BALANCE BETWEEN
BREED PURITY AND PRODUCTIVE LONGEVITY IN BREEDING TO IMPROVE THE
YAROSLAVL CATTLE BREED

Aleksandr L. Bukanov!, Valentina I. Dorokhova?, Tat'yana A. Razumnaya’
1-2.3yaroslavl State Agrarian University, Yaroslavl, Russia

Author responsible for the correspondence: Aleksandr L. Bukanov,
bukanov@yarcx.ru, ORCID 0009-0007-2595-2664

Abstract. The paper presents a methodological approach to finding the optimal proportion
of blood purity in the Holstein breed which provides a compromise between milk performance and
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productive longevity in Yaroslavl cows. The study was performed on the basis of one of the
breeding farms of the Yaroslavl region (n = 975 cows, of which 76 were genotyped). Correlation,
regression and variance analysis was carried out with a grouping of animals by biological stages of
crossing: F1 (50% of blood purity by Holstein), F2 (75%) and F3-F4 (80-94%). It has been
established that all three groups are Pareto-optimal according to four criteria (milk yield, protein,
fat, longevity). The F2 group (75%) leads in milk yield at the peak of lactation (9448.6 kg), F1
(50%) — in the mass fraction of protein (3.38%), F3—F4 (80-94%) — in fat content (4.10%) and
productive longevity (839.1 days). Genotype-specific analysis revealed a negative relationship
between blood purity and number of lactations in animals with the BB genotype for the DGATI
gene (R? = 0.260). A breeding strategy aimed at maintaining all three stages with the preservation of
a purebred core was proposed to ensure the biodiversity of Yaroslavl cow population.

Keywords: Yaroslavl cattle breed, blood purity, productive longevity, milk performance,
Pareto frontier, DGAT1, CSN3, LGB, breeding, biodiversity, precision livestock farming
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IOOEKTUBHOCTD PA3JIMYHBIX BAPUAHTOB IIOJABOPA IIPU
COBEPIIEHCTBOBAHHUU KOCTPOMCKOM MOPO/IbI
KPYIIHOI'O POI'ATOI'O CKOTA

Anna AanGeproBna Banapunal, Hagesxna Cepreesna bapanosa®
I 2KocTpomckas rocynapcTBeHHas celbcKoXo3siicTBeHHas akagemus, Kapasaeso, Poccus
lanna.valli@yandex.ru
“baranova-ns2@yandex.ru, ORCID 0000-0001-5123-848X

Pedepar. B cratbe npeacTaBieHbl pe3ysbTaThl UCCIEA0BAHUHN A3PPEKTUBHOCTH Pa3IMUHBIX
BapHaHTOB 0JI00pa MPHU COBEPIIEHCTBOBAHUM KOCTPOMCKON MOPOJIbI KPYIHOI'O POraTroro CKoTa.
HccnenoBanus IpoBeieHbl BO BceX IUIEMEHHbIX X03sicTBax KocTpoMckoil 061acTi Ha OCHOBaHUU
aHajM3a TOKa3aTejdel MOJIOYHOW MPOAYKTUBHOCTH U BOCIPOHM3BOIUTEIHHOM CIOCOOHOCTH
MEPBOTENOK KOCTPOMCKOM MOPOABI. YCTaHOBJIEHO, YTO IUIEMEHHas 0a3a peruoHa HACUUTHIBAET
4533 ro70BBI KOCTPOMCKOW HOpOJIbI, B TOM uHcie 2847 KOpOB, NMPEACTABICHHBIX 5 3aBOJICKUMHU
JUHUAMU U 8 POACTBEHHbIMHU rpymnnamu. [IpoBeneHa cpaBHUTENBbHAs OLIEHKA I'E€HEATOTHYECKUX
Ipynn 1O YAOK, COJIEp)KaHUIO >XKUpa M Oelka B MOJIOKE, MOKa3aTesssM BOCIPOM3BOJICTBA U
pealin3allMM TE€HETHMYECKOro IOTEHIMaja. YCTAHOBJIEHO, YTO MHCIIONb30BAaHUE PaA3JIMYHBIX
BapHaHTOB MOJ00pa OKa3bIBAaeT CYIIECTBEHHOE BJIMSHHE Ha MPOJYKTUBHBIE KayeCTBA KUBOTHBIX.
HauOonee Boicokuii ynoii 3a 305 nHeil mepBoi JakTalMu OTMe4eH y KopoB snHuM Jlagka 2537 u
cocrtaBui 5652 Kr MOJIOKa, a MakKCHMallbHOE cojepxanue skumpa (4,61%) u OGenka (3,40%)
BBISIBIIEHO Y ’KMBOTHBIX POACTBeHHOW rpymmbl batinepa 107506. Haubonee nepcreKTUBHBIMU ISt
JalbHENIIe celeKIIMOHHOW paboThl SABISIOTCS POACTBEHHBbIE Ipynnbl Xuia 76059, Mepuaunana
90827, Konuentpara 106157 u Jleupna 71151, coueraroniue BbICOKUN YPOBEHb NPOJYKTUBHOCTH,
BOCIPOU3BOJUTENBHBIX KAayeCTB U peaju3allid TeHEeTHMYeCKOro mnoTeHuuana. llomydeHHble
pe3yabTaThl MOTYT OBITh HCIOJB30BaHbI NpU pa3pabOTKe MPOrpaMM COBEPIICHCTBOBAHUS
KOCTPOMCKO} MOPO/Ibl U MOBBIIIEHUH 3((HEKTUBHOCTH MOJIOYHOTO CKOTOBO/ICTBA.

Knrouesvie cnoea: xocmpomckas nopooa, MOIOUHASI NPOOYKMUBHOCMb, CeleKYus, noooop,
JIUHUU, POOCMBEHHbLE 2PYNNbL, 8OCNPOU3BOOCMB0, NIEMEHHAsA paboma



EFFICIENCY OF VARIOUS MATING VARIANTS FOR THE IMPROVEMENT OF THE
KOSTROMA CATTLE BREED

Anna A. Valavinal, Nadezhda S. Baranova?
12K ostroma State Agricultural Academy, Karavaevo, Russia
lanna.valli@yandex.ru
2 baranova-ns2@yandex.ru, ORCID 0000-0001-5123-848X

Abstract. The article presents the results research on the effectiveness of various selection
options for improving the Kostroma cattle breed. The researches were carried out in all breeding
farms of the Kostroma region on the basis of an analysis of milk perfomance and reproductive
capacity of the first-calf heifers of the Kostroma cattle breed. It has been established that the
breeding base of the region includes 4,533 heads of Kostroma cattle breed, including 2,847 cows
represented by 5 factory lines and 8 related groups. A comparative assessment of genealogical
groups in terms of milk yield, fat and protein content in milk, reproduction indicators and the
realization of genetic potential was carried out. It has been established that the use of various
selection options has a significant impact on the productive qualities of animals. The highest milk
yield for 305 days of the first lactation was observed in Ladka 2537 cows and amounted to 5,652 kg
of milk, and the maximum fat (4.61%) and protein (3.40%) content was found in animals of the
related Butler group 107506. The most promising for further breeding work are the related groups
Hill 76059, Meridian 90827, Concentrate 106157 and Leird 71151 combining a high level of
perfomance, reproductive qualities and the realization of genetic potential. The results obtained can
be used in the development of programs for improving the Kostroma cattle breed and increasing the
efficiency of dairy cattle breeding.

Keywords: Kostroma cattle breed, milk perfomance, breeding, selection, lines, related
groups, reproduction, breeding work
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YACTOTA TEHOTHUIIOB Y CPEJHECYTOYHBINA TPUPOCT MOJIOJHSIKA
KPYIIHOI'O POT'ATOI'O CKOTA PA3HBIX AJIVIEJIBHBIX BAPUAHTOB 'EHA
PELHEIITOPA TOPMOHA POCTA (GHR)

A. A. Yanukuiil, I1. O. Illeroaen?, K. I. Yanukasn’, B. A. Ilserkosa*, E. I1. 'aaxuna’
1.2.3.4. 5K ocTpoMckas rocyiapcTBeHHas celbCKOX03giicTBeHHas akaaemus, Kapasaeso, Poccus

ABTOp, OTBETCTBEHHBIH 3a NEpeNUCKy: Anekcell AnekcanIpoBuy Yaunkui,
aleksei chaitskiy@mail.ru, ORCID 0000-0002-5853-3809

Pedepar. B cratee paccmarpuBaroTCs JAHHBIE O PAaCHpPOCTPAHEHHOCTH Pa3IMYHBIX
TEHOTHUIIOB T€Ha pelenTopa ropMoHa pocra (GHR) 1 ux BIMSHUN Ha MTOKA3aTENIM pOCTa MOJIOJHSIKA
B PETHOHAIBHBIX MOpOAax MojiouHoro ckota Koctpomckoii obnactu. Boied€HHOCTH TeHa
pelenTopa TOPMOHA pPOCTa B PEryJIMIO (YHKIHMH COMAaTOTPONMHOBOIO KAacKala IO3BOJISET
paccMaTpuBaTh JaHHBIM JIOKYC KaK F€HEeTHMYeCKUH MapKep, MPUTOJHBIA JJIsl CeNeKIMU KPYITHOTO
poraToro CKoTa IO NPU3HAKaM BECOBOTO M JIMHEHHOIO pOCTa MOJIOAHSKA, a TAKKE IO MSICHBIM
KadyecTBaMm. ['eHoTunupoBaHue 1o reHy GHR mnpoBOOWIM METOIOM ITOJIMMEPA3HOM IEMHOU
peakiuu B peXXHME pealbHOI0 BPEMEHH, IPU 3TOM BO BCEX IIOPOJAX CaMbIM PaclpOCTpaHEHHBIM
reHotuniom Obu1 AA (B cpemnem okoiio 60,0%), a Hambonee penkum — TT (ot 2,7 mo 14,6%).



CpaBHUTENBbHBIN aHAJIN3 KUBOTHBIX Pa3HBIX T€HOTHUIIOB MOKa3aJl JOCTOBEPHOE MPEBOCXOACTBO 18-
MECSIYHBIX TEJIOK KOCTPOMCKOM MOpOoAbl ¢ TEHOTUNIOM TT OTHOCHUTENBHO CBEPCTHHI] C TEHOTUIIOM
AA — na 14,4% no xwuBoit macce (P = 0,01578) u na 17,0% — no cpeaHecyTOYHOMY MPUPOCTY
KuBoi Macchl (P = 8,186x107°). Monoansk 4épHo-nécTpoii mopoasl ¢ renotunom TT, HAIPOTHB,
OTJINYAJICSI MEHBILIEH CKOPOCTBIO POCTa BO BTOPOE IMOJYroJME€ NEPHOJA BbIPAIIMBAHUSA IO
CPaBHEHHIO CO cBepcTHHMIAMH reHotunoB AA m AT — ma 21,7 u 27,0% (P = 1,503x10* u
1,461x107  coorBerctBeHHO). TakuM 00pa3oM, MOIyYEHHBIE pE3yNbTaThl  IO3BOJNSIOT
paccMarpuBarh I'€H peLenTopa ropMoHa pocra B KadecrBe mnoreHuuansHoro JIHK-mapkepa,
MPUTOJHOTO  JUIA  CEJEKUWH CKOTa MOJOYHOTO ¥  KOMOMHHPOBAHHOTO  HAIpaBlICHUS
MPOJYKTUBHOCTH B CTOPOHY MOBBIIICHHS MOKAa3aTeled pocTa W Pa3BUTHS MOJIOJHSIKA B MEPUO]
BbIpAIIMBAHUS U YJIY4YIICHUs MPU3HAKOB MSICHOW MPOAYKTUBHOCTH CKOTA, YTO B KOHEYHOM HTOTE
MOJKET CITIOCOOCTBOBATH TOBBIIIICHHIO YKOHOMUYIECKOU 3PPEKTUBHOCTH BBIPAIIUBAHUS PEMOHTHOTO
MOJIOJHSIKA U OTKOPMa CBEPXPEMOHTHBIX KUBOTHBIX.

Knrouesvie cnosea: KpynHolii pozcamvlil CKOmM, 2€H, peyenmop 20pMOHA pocmad,
COMamompOonuH (20pMoH pocma), MACHAsL NPOOYKMUBHOCb, KOMOUHUPOBAHHAS CEeNeKYUsl

GENOTYPE FREQUENCY AND AVERAGE DAILY GAIN OF YOUNG CATTLE WITH
DIFFERENT ALLELIC VARIANTS OF THE GROWTH HORMONE RECEPTOR (GHR)
GENE

A. A. Chaitskiy!, P. O. Schiogolev?, K. D. Chaickaya3, V. A. Tsvetkova*, E. P. Galkina’
1.2.3.4.5K ostroma State Agricultural Academy, Karavaevo, Russia

Author responsible for correspondence: Aleksey A. Chaitskiy,
aleksei_chaitskiy@mail.ru, ORCID 0000-0002-5853-3809

Abstract. This paper presents data on the distribution of different genotypes of the growth
hormone receptor (GHR) gene and their effect on the growth performance of young cattle in
regional dairy cattle breeds of the Kostroma region. The involvement of the growth hormone
receptor gene in the regulation of the somatotropin cascade allows this locus to be considered as a
genetic marker suitable for cattle breeding for traits of weight and linear growth of young animals,
as well as for meat quality traits. Genotyping for the GHR gene was performed by real-time
polymerase chain reaction. In all breeds, the AA genotype was the most prevalent (on average,
about 60.0%), whereas the TT genotype was the rarest (from 2.7 to 14.6%). A comparative analysis
of animals with different genotypes revealed a significant superiority of 18-month-old heifers of the
Kostroma breed with the TT genotype over their herdmates with the AA genotype — by 14.4% in
live weight (P = 0.01578) and by 17.0% in average daily gain in live weight (P = 8.186 x 107). In
contrast, young cattle of the Black-and-White breed with the TT genotype exhibited a lower growth
rate in the second half of the rearing period compared to their herdmates with the AA and AT
genotypes — by 21.7% and 27.0%, respectively (P = 1.503 x 10 and P = 1.461 x 107). Thus, the
obtained results suggest that the growth hormone receptor gene can be considered a potential DNA
marker suitable for selection in dairy and dual-purpose cattle breeds to enhance the growth and
development traits of young animals during the rearing period and to improve meat performance
traits. Ultimately, this may contribute to increasing the economic efficiency of rearing replacement
stock and fattening non-replacement animals.

Keywords: cattle, gene, growth hormone receptor, somatotropin (growth hormone), meat
performance, combined breeding
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I'POYTEHT JJIsA UCCJIEJOBAHUSA PEXKUMOB TOCBEYNBAHUA ITPU
ITPOPAIIIUBAHUU 3EPHA

Baagumup FOpsesnu Crpaxos!, Baagumup ®exoposuu CTopueBoii’
I0puii Bacuibesnu Caenko’, Oubra Cepreesna Kysbsmuna*
13- 4Benropoackuii rocy1apcTBEHHBIH arpapHblii yHUBEPCUTET
uM. B. . I'opuna, benropon, Poccust
MOCKOBCKHIi aBHAIIOHHBIH MHCTUTYT, MockBa, Poccus

ABTOp, OTBETCTBEHHBIH 3a nnepenucky: Biaaaumup FOpbeBuu Ctpaxos,
strakhov.94@list.ru, ORCID 0009-0003-7559-3154

Pedepar. B pabore 060cHOBaHBI NMPEUMYIIECTBA UCIOIb30BAHUS POPOLIEHHOIO 3epHa Ha
IIPOMBIIIJIEHHOW OCHOBE B KayeCTBE BUTAMHUHHOW J00AaBKM B pallMOH CEIbCKOXO3HCTBEHHBIX
XKHUBOTHBIX. Ha ocHOBe 0nyOIMKOBaHHBIX MCCIEIOBaHUN J10Ka3aHa 3PPEKTUBHOCTh CKApMIMBAHUS
IIPOPOLIEHHOr0 3€pHa (SUMEHb, TPUTHKAJIE) HA MPUMEPE MPUPOCTa MPOJYKTUBHOCTH CBUHEW Ha
10% u yBenuyeHus ynost KopoB Ha 5,9%. IlonoxurenbHble npeobpa3oBaHus MPU MPOPALLIMBAHUI
MIPOUCXOJIAT 33 CUET aKTUBAIMH (PEPMEHTATUBHBIX MPOIIECCOB, IPUPOCTA COACPIKAHUS BUTAMHHOB,
HE3aMEHMMbIX aMMHOKUCIOT M IUTAaTEJIbHBIX BEIIECTB B JIETKOycBaumBaeMbIX (opmax. [lis
OpTraHU3aIMH KPYTJIOTOJMYHOTO MPOU3BO/ICTBA MPOPOLICHHOTO 3€pHAa HEOOXOAMMO UCKYCCTBEHHOE
JOCBEYHMBAaHUE CO COANaHCUPOBAHHBIM CHEKTpoM. J[i1si oTpabOTKM peXHMMOB JOCBEUMBAHUS
MIPEIOKEHAa KOHCTPYKLMSI SKCIIEPUMEHTAIBHOW YCTaHOBKM — TIPOYTEHTAa C OTPaXKaroIUM
MOKPBITUEM BHYTPH, IPUHYIUTEIbHON BEHTHIIALUEH M HUPPOBBIM KOHTPOJIEPOM TEMIIEPATYpBHl,
MO3BOJISIONIAsT U30JIMPOBATh 00paslbl OT BHEIIHUX (hakTOpoB. B kadecTBe MCTOUYHMKA OOTYydECHUS
ucronb30BaH (putocBeTHIIbHUK ToJIHOTO criektpa BOSYTRO momnuocteio 200 Bt ¢ aumonmamu
Samsung LM281B+, akTUBHBIM OXJaKJECHUEM M PEeXUMaMHU padOThl «BETETALMSD U «IIBETCHHUEY.
ITpoBeneHbl cieKTpalibHble U3MEPEHUs Ha BBICOTE MojBeca 45 ¢cM B peskuMe paboThl «BereTarus»
1ipu 20% MOITHOCTH C IPUMEHEHHEM CIIEKTPOMETPOB BUIAUMOTO U YIbTPa(HOIETOBOTO U3IIyUECHHUS.
VY CTaHOBJIEHO, YTO CyMMapHbIii (POTOHHBIH MOTOK COCTaBMI 53,48 MKMOIB/C'M? CO CIIEKTPATbHBIM
pacrmpeneneHueM: cuHui auanazoH — 37,8%, 3enéusiii auanazoH — 37,6%, KpacHbIA JAWana3zoH —
23,4%, nanbHMUA KpacHbli UM MH(pakpacHblii — MeHee 1%. Ilokazarenb (OTOCHMHTETHUYECKOU
(OTOHHOI MIOTHOCTH TOTOKA B yIbTpaduoneTroBoMm auanazone PPFD UV = 0,10 Mkmons/c-m?
(0,2%), 4TO TOBOPHUT O MPAKTHUUECKHU MOJHOM OTCYTCTBUH JJIMHHOBOJIHOBOTO YJIBTPa(UOIETOBOTO
U3JTy4yeHus. YPOBEHb IUIOTHOCTU MOTOKAa (OTOCHMHTETHYECKH aKTHBHOM pamuanuu PAR = 1,21
MBT/cM? mpu3HaH AOCTaTOYHBIM JUIsl JAOCBEUMBAHUS IMPOPOIIEHHOI'O 3€pHAa U MHUKPO3EIEHH, HO
HEJOCTAaTOYHBIM Ui IJIOJOHOCAIIMX KyinbTyp. Mccnemyemblit (UTOCBETUIBHUK MPUTOJIEH B
KayecTBE BETreTATUBHOIO OOJIydaTelsi, HO He pealu3yeT 3asBJICHHYIO NMPOU3BOAMTENEM (DYHKIIUIO
YO-A crumynauuu. IlpennoxeHHass KOHCTPYKIUS TPOYTEHTa MOXKET BBICTYNAaTh OCHOBOHM st
JAJIBHENIIEN ONTHMMM3AlMM CBETOBBIX PEXUMOB IPOpAIIMBAHMS C IEJIBI0  IOBBILEHUSA
OMOJIOTrMYECKON IIEHHOCTH KOPMOB.

Kntouesvie  cnosa:  ynempaghuonemogoe  usnyueHue, npopawjueanue  3epHda,
@umoceemunbHUK, OTUHA BOJIHbL, CHEKMP U3TYYEHUS.



GROUTANT FOR STUDYING SUPPLEMENTARY LIGHTING MODES DURING GRAIN
GERMINATION

Vladimir Yu. Strakhov', Vladimir F. Storchevoy?, Yuriy V. Sayenko?, Olga S. Kuzmina*
I:3.4Belgorod State Agrarian University named after V. Gorin, Belgorod, Russia
2Moscow Aviation Institute (National Research University), Moscow, Russia

Author responsible for the correspondence: Vladimir Yu. Strakhov,
strakhov.94@list.ru, ORCID 0009-0003-7559-3154

Abstract. The paper substantiates the advantages of using sprouted grain on an industrial
basis as a vitamin supplement in the diet of farm animals. Based on published studies, the
effectiveness of feeding sprouted grain (barley, triticale) has been proven using the example of a
10% increase in pig productivity and a 5.9% increase in cow milk yield. Positive transformations
during germination occur due to the activation of enzymatic processes, an increase in the content of
vitamins, essential amino acids and nutrients in easily digestible forms. Artificial supplementary
lighting with a balanced spectrum is necessary for the organization of year-round production of
sprouted grain. To test the supplementary lighting modes, a design of an experimental installation is
proposed — a groutant with a reflective coating inside, forced ventilation and a digital temperature
controller, which allows isolating samples from external factors. A full-spectrum plant growth lamp
BOSYTRO with a capacity of 200 W with Samsung LM281B+ diodes, active cooling and
"vegetation" and "flowering" modes of operation was used as an irradiation source. Spectral
measurements were carried out at a suspension height of 45 cm in the "vegetation" operating mode
at 20% power using visible and ultraviolet radiation spectrometers. It was found that the total
photon flux was 53.48 umol/s-m? with a spectral distribution: blue range — 37.8%, green range —
37.6%, red range — 23.4%, far red and infrared — less than 1%. The index of photosynthetic photon
flux density in the ultraviolet range PPFD_UV = 0.10 pmol/s'm? (0.2%), which indicates the almost
complete absence of long-wavelength ultraviolet radiation. The level of photosynthetically active
radiation flux density PAR = 1.21 mW/cm? was recognized as sufficient for supplementary lighting
of sprouted grains and microgreens, but insufficient for fruit-bearing crops. The plant growth lamp
under study is suitable as a vegetative irradiator, but does not realize the UV-A stimulation function
stated by the manufacturer. The proposed design of the groutant can serve as a basis for further
optimization of germination light modes in order to increase the biological value of feed.

Keywords: ultraviolet radiation, grain germination, plant growth lamp, wavelength,
radiation spectrum
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MOBBIINEHUE HAJEKHOCTHU CEJIBCKUX DJEKTPUUYECKUX CETEH 3A CUET
BHEJPEHWSI KOMBUHUPOBAHHOM CUCTEMBbBI JIEKTPOCHABKEHUS
COJIHEYHOM CTAHIIUM AJIS1 CEJIBCKOM MECTHOCTH HA OCHOBE
UCKYCCTBEHHOI'O UHTEJUIEKTA
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ABTOp, OTBETCTBEHHBIH 3a nepenucky: Hlamcyaun 3eaumoBuy 3UHUEB,
injenerni-klub@mail.ru

Pedepar. B wuccinenoBaHuu MpeuioKeHO pELIEHHE Mpo0JieMbl 3HEProJepUIMTHOCTH
yAaIEHHBIX CENbCKUX HACENEHHBIX IMyHKTOB MOCPEICTBOM KOHIETIIMU MOOMIIBHOTO MPHIIOKCHHS,
KOTOpoe obecnieunBaeT OecrniepeOONHbIN AMCTaHIIMOHHBI MOHUTOPUHT M YIPAaBJIEHUE B PEaIbHOM
BPEMEHHU DHEProKOMIUIEKCOM. Pa3paboTaH mOMIAroBbIA aNrOpUTM BHEIPEHUS CHCTEMBI C
IPEINpPOCKTHBIM  aHAINW30M, BHeJpeHueM mporpammHoro obecnedenus (I10), MonTaxom
00opyoBaHus, pa3BEPTHIBAHMEM HU(PPOBONW WHPPACTPYKTYPHI, MOCTIPOSKTHOW MOIIACPKKONH M
oOyueHueM nepcoHana. O003HAYaIOTCS IJIAHUPYEMbIE TEXHUKO-3KOHOMUYECKHE M COLUAJIBHO-
9KOJIOTMUECKUE PE3YJIbTaThl BHEAPEHUS, TaKUE KaK YBEIMYEHUE HaAEKHOCTU SHEPrOCHAOKEHHS,
YMEHBLIEHHE TpaT Ha JU3€JIbHOE TOIUIMBO U BBIOpocOB CO,, MOBBIIEHHE KayecTBA KU3HU
HaceneHMs. JlenaeTcss akueHT Ha MaclITabUpyeMOCTH OOO3HAYeHHOIo NOoJAXoAa JUlsl APYTUX
CEJIbCKUX TEPPUTOPUM.

Knrwouesvie cnosa: 2u6pu0Haﬂ IdHepecocucmema, COJNHEeYHAsl dHepecenuKda, uCKyCCWl6€HHbllz
uHmenilekm, MmauuHHoe 06yquue, npocrosupoearue, ynpaejieHue, MUKpocemv, CelbCKas
MecnHocmbs, A6MOHOMHOe 3]Z€Kmp00HCl69fC€HM€

IMPROVING THE RELIABILITY OF RURAL POWER GRIDS THROUGH THE
INTRODUCTION OF AN AI-BASED HYBRID POWER SUPPLY SYSTEM
WITH A SOLAR STATION FOR RURAL AREAS

Shamsudin Z. Ziniev!, Vitaliy A. Kargin?, Adam S. Takaev?
1-3Grozny State Oil Technical University named after Academician M. D. Millionshchikov,
Grozny, Russia
Russian Biotechnological University (ROSBIOTECH), Moscow, Russia

Author responsible for correspondence: Shamsudin Z. Ziniev,
injenerni-klub@mail.ru

Abstract. The study proposes a solution to the problem of energy deficit in remote rural
settlements through a mobile application concept that provides continuous remote monitoring and
real-time control of the energy complex. A step-by-step system implementation algorithm with pre-
project analysis, software implementation, equipment installation, digital infrastructure deployment,
post-project support and personnel training has been developed. The planned technical, economic
and socio-environmental results of the implementation are outlined, such as increasing the energy
supply reliability, reducing diesel fuel costs and CO: emissions, and improving the quality of life of
the population. The scalability of the proposed approach for other rural areas is emphasized.

Keywords: hybrid energy system, solar energy, artificial intelligence, machine learning,
forecasting, control, microgrid, rural area, autonomous power supply
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CPABHUTEJIbHBIN AHAJIN3 DJIEKTPO®PHU3NYECKUX METOJIOB BOPLEBI C
COPHBIMHU PACTEHUSIMH, OCHOBAHHBIX HA HEITPEPBLIBHOM BO3JEVICTBAU
INNEPEMEHHOI'O TOKA 1 MOIIHbBIX BBICOKOBOJIbTHBIX UMITYJIBCAX

Aptem CepreeBud YIjiOBCKHMi
SpocnaBckuil roCyqapCTBEHHBIM arpapHbli yHUBEPCUTET, Spocnasis, Poccus
a.uglovskii@yarcx.ru, ORCID 0000-0002-5678-4786

Pedepar. B ycioBusx pacryiiero 3amnpoca Ha CHUXKEHHE IECTHUIUIHOW Harpy3ku B
arpocekTope, (QpHU3MYECKUe METOAbl YHHUYTOKECHUS COPHBIX PACTEHHH CTAHOBATCS IPEIMETOM
aKTUBHBIX HccienoBaHuil. B pabore mpoBeéH CpaBHUTENbHBIN aHAU3 JIBYX ANEKTPOPUIUUECKUX
METOAOB OOpHOBI C COPHBIMH PACTEHHSIMH: DJICKTPOTEPMHUYECKOrO (HA OCHOBE HEMPEPHIBHOTO
MEPEMEHHOTO TOKa) W JIIEKTPOUMITYJIbCHOTO (Ha OCHOBE BBICOKOBOJBTHBIX HMMITYJIbCOB). Jlist
ANEKTPOTEPMUYECKOTO0 METOJa MOCTpOoeHa TpEXMEpHasl pacu€THasi MOBEPXHOCTb, ONMCHIBAIOLIAS
M3MEHEHUE TeMIIepaTypbl paCTUTENbHON TKaHU B 3aBUCUMOCTU OT MOJBOJAUMOMN MOIIHOCTH (10 20
BTt) u Bpemenu BoznetictBus (1o 80 c). [lokazaHo, 4To B MccaeAyeMOM JUana3oHE MapamMeTpoOB
MakcUMajbHas TemIepaTypa JAocTHraer okojo 58°C, He JOoCTUras KpUTUYECKOTO YPOBHSA
Tepmuueckoro Hekposa (75°C), yTo CBUIETENBCTBYET O HEOOXOJIMMOCTH YBEIUYEHMS] MOILHOCTH
WIH TPOAOJDKUTENBHOCTH  BO3JACUCTBUA JUIsl  JIOCTIDKEHHST HEoOpaTMMOro TEpPMHYECKOTO
MOBPEKJICHUST TKaHeW. J[{ns sneKTpoMMmyJIbCHOTO METOJa, Ha OCHOBE YypaBHeHus IlIBaHa,
ompeieNeHbl KPUTHYECKHE 3HAYEHUS HANpsHKEHHOCTH  BHEIIHEro  AJIEKTPUYECKOro  Mods,
COOTBETCTBYIOIIIME JIOCTHKEHUIO IOPOTOBOTO TpaHCcMeMOpaHHOro mnoreHmmana 1 B. s
PacCMOTPEHHBIX MOJENBHBIX KJIETOK paauycoM 60 um 20 MKM KpuTHYecKas HampsKEHHOCTh
BHemHero nois cocrasmia okoio 0,11 u 0,33 kB/cm cootBercTBeHHO. [lomyueHHBIE pe3ynbTaThl
MaTEMaTHYECKOTr0 MOJICTUPOBAHUS MOKA3bIBAIOT, YTO AJIEKTPOTEPMUUECKHUI U AIEKTPOUMITYIbCHBIN
METO/Ibl OTINYAIOTCSI MPUHLIUIINAIBHO PA3IMYHBIMU MEXaHU3MaMH BO3JICHCTBUS HAa PACTUTEIbHYIO
TKaHb. DJIEKTPOTEPMHUUYECKUA METOJ ONPEAEIAETCS HAKOIUIEHUEM TEIIOBOW DHEPrUM, TOTJA Kak
ANEKTPOUMITYJILCHBI OCHOBAH Ha JOCTUKEHUH MOPOrOBOI0 TPAaHCMEMOPAaHHOIO IOTEHIHAIA.

Knrouesvie cnosa: 6opvba c copHbiMU pacmeHusMU, INeKmpo@usuiecKkue Memoovl,
NeKMPUYECcKas NPONOJKd, INeKMPOUMNYIbCHOE 8030elicmaue, paspyuleHue KiemouHblx MemMopan

A COMPARATIVE ANALYSIS OF ELECTROPHYSICAL METHODS OF WEED
CONTROL BASED ON CONTINUOUS ALTERNATING CURRENT ACTION AND
POWERFUL HIGH-VOLTAGE PULSES

Artem S. Uglovskiy
Yaroslavl State Agrarian University, Yaroslavl, Russia
a.uglovskii@yarcx.ru, ORCID 0000-0002-5678-4786

Abstract. Under the conditions of the growing demand for reducing pesticide load in the
agricultural sector, physical methods of weed control are becoming the subject of active researches.
A comparative analysis of two electrophysical methods of weed comtrol was carried out in the
work: electrothermal (based on continuous alternating current) and electropulse (based on high-
voltage pulses). For the electrothermal method, a three-dimensional computational surface is
constructed, describing the change in the temperature of plant tissue depending on the input power
(up to 20 W) and the exposure time (up to 80 s). It is shown that in the studied range of parameters,
the maximum temperature reaches about 58°C, without reaching the critical level of thermal


mailto:1a.uglovskii@yarcx.ru
https://orcid.org/0000-0003-4862-3293
mailto:1a.uglovskii@yarcx.ru
https://orcid.org/0000-0003-4862-3293

necrosis (75°C), which indicates the need to increase the power or duration of exposure to achieve
irreversible thermal tissue damage. For the electropulse method, based on the Schwann equation,
critical values of the external electric field strength, corresponding to the achievement of a threshold
transmembrane potential of 1 V were determined. For the considered model cells with a radius of 60
and 20 um, the critical external field strength was about 0.11 and 0.33 kV/cm, respectively. The
obtained results of mathematical modeling show that electrothermal and electropulse methods differ
in fundamentally different mechanisms of action on plant tissue. The electrothermal method is
determined by the accumulation of thermal energy, while the electropulse method is based on
reaching the threshold transmembrane potential.

Keywords: weed control, electrophysical methods, electric weeding, electropulse action,
destruction of cell membranes
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BUO®U3NYECKUE MEXAHW3MBbI DJEKTPUUECKOI CTUMYJISLIAA KJIETOK
KJIYBHS KAPTO®EJISAA: ®VHIAMEHTAJILHBIE ACIIEKTBI M IPAKTUYECKHUE
PE3VJIBTATBI (OB30P)

Baaguvup BukropoBuu IImureas', Usan Muxaiijioua Ky3neu0132
12 IpocnaBckuii rocy1apcTBEHHBIN arpapHblii yHUBEpCHTET, Spocnasib, Poccus
yolod49@mail.ru, ORCID 0000-0001-7265-831X
%ikuznetsov3008@mail.ru, ORCID 0009-0002-3622-3698

Pegepar. Crarbsd moCBslllEHa CUCTEMATH3alUU COBPEMEHHBIX IPEACTABICHUN O
Ono(u3NUecKUX MeXaHH3MaX, JIeKAIIUX B OCHOBE JJIEKTPUUYECKOW CTUMYJIALMU KJIETOK KIyOHS
kaprodens (Solanum tuberosum L.). AKTyaabHOCTh pabOThI O0YCIIOBICHA HEOOXOIMMOCTBIO
MOKMCKA DKOJOTHYECKH 0€30MacHBIX allbTePHATUB XUMHUYECKHM CPEICTBAM 3aIllUThl U CTUMYIISIIUU
pacTeHuid, a TaK)Ke HU3KOM pean3annell FeHeTHYeCKOro MOTeHIHala COPTOB B PealIbHbIX YCIOBUSX
BO3JIENbIBaHUSI. B  TeopeTnueckoil YacTH paccMOTpeHbl (yHIaMEHTAbHbBIE JJIEKTPUUECKUE
CBOMCTBAa KJIETOYHBIX MeMOpaH, (QYHKIMOHHUPYIOIIMX KaK JUIIEKTPUYECKUE KOHJEHCATOPBI.
IIpoaHanu3upoBaHbl SKBUBAJIECHTHBIE JIEKTPUUECKUE CXEMBI 3aMELIEHUS, BKIOYasl KIACCUYECKYIO
Mozens Yro @puke, u ypaBHeHnue ['onbamana—XopxkrnHa—Katia, onuceiBaroiiee GopMUpoBaHHe
MeMOpaHHOTrO TmoTeHnuana. ONHcaHbl MEXaHW3MBl DJEKTPOINOpPAllK, BO3HHKAIOIIEH mpu
KPUTHUYECKUX 3HAUEHUSX HANpPSHKEHHOCTH MOJIS, M TYHHEIBHOIO IMepeHoca 3JIeKTpoHOB. Ocoboe
BHUMaHME Y/EJICHO TOJJEPKaHUI0O TPAaHCMEMOpPAHHOM pPAa3HOCTH MOTEHLUHUAIOB 32 CUET
MeTabOIMYECKUX IPOLIECCOB U BO3MOXKHOCTH €€ MOMAYJISIIMM BHEIIHUM 3JIEKTPUYECKUM IOJIEM.
PaccMOTpeHbl OCHOBHBIE METOJbl KCIEPUMEHTAIBHOTO BO3JEMCTBUS Ha KIYOHM W pacTeHUs
KapTodessi: JIeKTPOCTAaTUYECKUE T0JIsI, UMITYJIbCHOE HU3KOYaCTOTHOE AeKTpudeckoe noiue, CBY-
n KBU-u3nyuenus, a Takxke mosie KOpoHHOro paspsja. [lokasano, uto BEIOOP peKHUMOB 00pabOTKU
JIOJDKEH YYHUTBIBaTh YACTOTHBIE M aMIUIUTYAHbBIE XapaKTEPUCTUKH, a TaKkKe (PU3NOJIIOTUYECKUE
0COOEHHOCTH KOHKPETHBIX copToB. MccnenoBanus yu€HBIX MOJITBEPXKIAIOT CIIOCOOHOCTD
ANEKTPUYECKUX CUTHAJIOB PACHPOCTPAHATHCSA MO PACTUTENBHBIM TKaHSIM, WHULUUPYS CUCTEMHbIE
peakiuu. YCTaHOBJIEHO, YTO JJIEKTPHUECKAass CTUMYJIALHMS BIUSET Ha MEMOpaHHBIE MPOIECCHI,
TOPMOHAIBHBIM OajaHCc, MEeTadoNMM3M W WUMMYHHBIM cTaTyc KiayOHeW W pacTeHuil kapToders.
[TpakTyeckas 3HAYUMOCTH PabOTHI 3aKIIOYAeTCs B OOOCHOBAHMU 3NEKTPO(PUZNYECKUX METO/I0B
KaK MEepCIEeKTUBHOW U 3KOHOMHYECKH I1eJ1IecCO00pa3HON ajabTepHATHUBBI XHMUYECKUM CPEJICTBaM,
MO3BOJISIONIEH CHU3UTH MECTUIUIHYIO HArpy3Ky Ha arpO’KOCUCTEMBI U MOBBICUTH PEHTA0EIbHOCTh



kaprodeneBoacTBa. [lepcrneKTHBBI CBS3aHBI C  ONTHMH3AIMEH PEXUMOB H  pa3pabOTKOM
ABTOMATU3UPOBAHHBIX CUCTCM.

Kniouesvie cnosa: rapmogpenv, snexmpuueckas cmumyrayus, Ouogusuxa memoOpa,
MPAHCMEMOPAHHBIL  NOMEHYUAN, INeKMPONOPayusi, UOHHbIE KAHALbL, OIKGUBALCHMHAS CXeMd
3amewenus, Mmooenp Dpukre, 2reKkmpocmamuieckoe Noie, UMNYIbCHOE HUBKOYACTOMHOE
DNIEKMpPUYecKoe noje, KOPOHHbLIL paspsio, YPOICAUHOCMb, Gumopmopos, nomenyuanl Oeucmeus,
9HepeodppexmusHocmo

BIOPHYSICAL MECHANISMS OF ELECTRICAL STIMULATION OF POTATO TUBER
CELLS: FUNDAMENTAL ASPECTS AND PRACTICAL RESULTS (REVIEW)

Vladimir V. Shmigel!, Ivan M. Kuznetsov?
12y aroslavl State Agrarian University, Yaroslavl, Russia
lvolod49@mail.ru, ORCID 0000-0001-7265-831X
%ikuznetsov3008@mail.ru, ORCID 0009-0002-3622-3698

Abstract. The article is devoted to systematizing current knowledge on the biophysical
mechanisms underlying the electrical stimulation of potato tuber cells (Solanum tuberosum L.). The
relevance of the study is due to the need to find environmentally friendly alternatives to chemical
plant protection and stimulation agents, as well as from the low realization of the genetic potential
of varieties under real cultivation conditions. The fundamental electrical properties of cell
membranes functioning as dielectric capacitors were considered in the theoretical part. Equivalent
electrical circuits, including the classical Fricke model, and the Goldman—Hodgkin—Katz equation
describing the formation of the membrane potential were analyzed. The mechanisms of
electroporation, occurring at critical values of the electric field strength, and electron tunneling were
described. Particular attention is paid to the maintenance of the transmembrane potential difference
through metabolic processes and to the possibility of its modulation by an external electric field.
The main methods of experimental exposure on potato tubers and plants were considered:
electrostatic fields, pulsed low-frequency electric field, microwave (UHF) and extremely
high-frequency (EHF) radiation, as well as the corona discharge field. It was shown that the choice
of treatment regimes should take into account the frequency and amplitude characteristics, as well
as the physiological traits of specific varieties. Scientific studies confirm the ability of electrical
signals to propagate through plant tissues, triggering systemic responses. It has been established that
electrical stimulation affects membrane processes, hormonal balance, metabolism, and the immune
status of potato tubers and plants. The practical significance of the study lies in the substantiation
of electrophysical methods as a promising and economically viable alternative to chemical agents,
which allows reducing the pesticide load on agroecosystems and increasing the profitability of
potato cultivation. The prospects are associated with the optimization of regimes and development
of automated systems.

Keywords: potatoes, electrical stimulation, membrane biophysics, transmembrane potential,
electroporation, ion channels, equivalent circuit model, Fricke model, electrostatic field, pulsed
low-frequency electric field, corona discharge, yield, late blight, action potential, energy efficiency
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YACTOTA BCTPEYAEMOCTHU AJUIEJIEX ITOJIUMOP®HBIX BEJIKOB Y KOPOB
MUXANJIOBCKOI'O THIIA IPOCJIABCKOM ITOPO/JIbI
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7906@student.yarcx.ru, ORCID 0009-0003-7835-9427

Pedepar. [IpoBeneHo reHorunupoBanve 19 KOpOB MHUXANUIOBCKOIO THUIA B IJIEMEHHOM
penponykrope SIpocimaBckoi oOmacTu 1o JIokycaM Kara-kazenHa (CSN3), 6era-makTorioOyanHa
(LGB), xénToro MOJOYHOTO JKHUpa — Oera-kapoTuH-oKkcureHassl 2 (BCO2), ABCG2,
muanuiaraunepos-O-amuntpancdepassr 1 (DGATI) n ropmona pocra (GH1, monmumopduzmser 2141
u 2291). B obcnenoBannoil BeiOOpke yactoTa amwienss CSN3A cocraBmwia 0,45, 94TO 3HAYUTEITHHO
HIDKE, YeM B paHee OINMHMCAHHBIX NOMmyJsnusx wmuxainoBckoro tuma (0,81-0,82); BmepBwie y
KUBOTHBIX dTOoro tuma 3adukcupoBan amiens CSN3IE (0,26). HaubGonee pacnpocTpanéH
rerepo3urotHsiii renotun CSN3AB (31,6%), nons romozuror CSN3BB — 5,3%. Ilo LGB uactota
awenss B mocturna 0,53 mpu 47,1% rereposuror AB. T'enst BCO2 u ABCG2 oxa3anuch
MoHoMoOp(dHbIME (dacToThl aruienedt B u A — 1,00). B nokyce DGATI npeobnanan amnens B (0,62),
no reny GHI nomunupoBanu amwiens B B mozumuu 2141 (0,92) u amnens A — B no3unuu 2291
(0,79). BoisiBneHo 18 KOMIUIEKCHBIX T'€HOTHUIIOB, CBHJIETEIbCTBYIOIIUX O BBICOKOM T€HETHUECKOMN
reTepOreHHOCTU TPYIIbI; JUIb 5,3% >KUBOTHBIX HOJHOCTHIO JuIeHbl B-amneneir CSN3 u LGB.
Hayunass HOBM3Ha 3akitouaeTcsi B IEpBOM OOHapyXeHUH amiens E reHa kamma-ka3ewHa y
MUXAQMIIOBCKOTO THIIA W XapaKTePUCTHKE CIEKTpa KOMIUIGKCHBIX TEHOTHIIOB TI0 CEeMH
nonuMopdHbIM JToKycaM. [IpakTuueckas 3HAYUMOCTH COCTOMT B OOOCHOBAaHMHM HEOOXOIUMOCTH
yuéTa peoKuX ajuieled mpu pa3padoTKe MporpaMM MapKep-OpHEHTHPOBAHHOM CeNeKIUH Ha
MOBBILIEHUE CHIPOIIPUTOTHOCTH MOJIOKA.

Knroueswie cnosa: sapocnasckas nopooa, MUuxauio8CKull mun, ROAUMop@uzm, Kanna-Kazeut
(CSN3), b6ema-nakmoenooynun (LGB), DGATI, copmon pocma (GH1), uacmoma annenetl

ALLELE FREQUENCY OF POLYMORPHIC PROTEIN IN MIKHAILOVSKY TYPE
COWS OF THE YAROSLAVL BREED

Egor 1. Ukhov
Yaroslavl State Agrarian University, Yaroslavl, Russia
7906@student.yarcx.ru, ORCID 0009-0003-7835-9427

Abstract. Genotyping of 19 Mikhailovsky type cows was carried out in the breeding
reproducer of the Yaroslavl region for the loci of kappa-casein (CSN3), beta-lactoglobulin (LGB),
yellow milk fat — beta-carotene-oxygenase 2 (BCO2), ABCG2, diacylglycerol-O-acyltransferase 1
(DGATI) and growth hormone (GHI, polymorphisms 2141 and 2291). In the studied sample, the
CSN3A allele frequency was 0.45, which is significantly lower than in the previously described
Mikhailovsky type populations (0.81-0.82); for the first time in animals of this type the CSN3E
allele was recorded (0.26). The most common heterozygous genotype was CSN3AB (31.6%), the
proportion of CSN3BB homozygotes was 5.3%. For LGB, the frequency of the B allele reached
0.53 with 47.1% of AB heterozygotes. The BCO2 and ABCG2 genes turned out to be monomorphic
(the frequencies of B and A alleles were 1.00). At the DGATI locus, the B allele predominated
(0.62), while the GH1 gene was dominated by the B allele at position 2141 (0.92) and the A allele at
position 2291 (0.79). 18 complex genotypes were identified, indicating high genetic heterogeneity
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of the group, only 5.3% of animals are completely devoid of the CSN3 and LGB B alleles. The
scientific novelty lies in the first detection of the E allele of the kappa-casein gene in the
Mikhailovsky type and the characterization of the spectrum of complex genotypes for seven
polymorphic loci. Practical significance lies in the justification of the need to take into account rare
alleles when developing marker-assisted selection programs aimed at improving the cheese
suitability of milk.

Keywords: Yaroslavl breed, Mikhailovsky type, polymorphism, kappa-casein (CSN3), beta-
lactoglobulin (LGB), DGATI, growth hormone (GHI), allele frequency
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BJIUAHUE CE30OHA POKIEHWA U TEHOTUIIA IO T'EHAM GH A LEP HA
BECOBOI POCT BBIYKOB KA3AXCKOM BEJIOI0JIOBOM MOPO/IbI

AnbOexk KomapoBuu Canrakos
®DenepanbHbI HAYYHBIN EHTP OMOJIOTUYECKUX CUCTEM U arpOTEXHOJIOTHIA
Poccuiickoii akagemuu Hayk, OpenOypr, Poccus
sangakovak@mail.ru, ORCID 0009-0005-9843-4572

Pedepar. [IpencraBneHsl qaHHbIe MOAU(DHUKAITMOHHON W HACICIACTBEHHONH M3MEHYMBOCTHU
roKa3aTesei BeCOBOro pocTa ObIYKOB Ka3aXCKOM O€I0rooBoi Mopoibl pa3HbIX CE30HOB POXKACHUS
u reHotunoB 1o reHam GH w LEP. Bnusaue (UKCUpOBaHHBIX ()aKTOPOB HA JMHAMHUKY >KUBOU
Macchl U CPEeIHECYTOUYHBIN MPUPOCT M3y4alld B ABYX MOCJIEI0BATENbHO MPOBEAEHHBIX onbiTax (I n
II) B ycnoBusix OO0 «Omeko-tpym» OpenOyprekoit oonactu. B I ombite — Opruku (n = 60) pazHoro
reHotuna no renam GH (LL, LV, VV) u LEP (AA, AV, VV), noiy4eHHble OT OTEIOB OCEHHETO
cezoHa. Bo Il ombiTe ucnonp3oBanu MoJOAHSAK (n = 57) aHajOroB MO I€HOTHUITY HPEIbITYLIEro
HCCJIEIOBAHMsI, ITOJIyYEHHBIX OT OTEJIOB BECEHHETO ce30Ha poxkacHMs. Ilomyuenne MonoaHsaka npu
BeceHHeM oTéne crocoocTBoBasio ydmeMy (P < 0,001) BecoBoMy pocTy 3a nepuo]i BbIpallluBaHus
OTHOCUTEJIBHO CBEPCTHMKOB OCEHHEro ce3oHa poxaeHus. Ilomumopdusm rena GH Taxoke
3HauutenbHo (P <0,05-0,001)  nerepMuHupoBan — OPUKM3HEHHbIE  MPU3HAKM  MSCHOMU
npoaykTuBHOCTH. Juddepennpanus ObukoB Mo reHy LEP He OKa3blBajla 3HAYUTEIBHOIO BIMSHUS
Ha BapuabeNbHOCTh JKMBOM MacChl M CPEHECYTOYHOIO MpHUpPOCTa y ObukoB. Takum oOpaszoM, ams
Oosiee MOJTHOM peanM3alliid T€HETHYECKOro IMOTEHLUala MSCHOW HPOAYKTUBHOCTH Ka3axCKOH
OenoronoBoil mopoasl Ha FOxHOM VYpane 1menecoobpasHa oTpabOTKa PaHHEBECEHHETO TYpPOBOTO
OT€J1a KOPOB.

Knrouesvie cnosa: razaxckas 6enoconogas nopooa, OblYKuU, CE30H POA*COEHUsl, 2eHOMUN,
JHCUBASL MACCA, CPEOHECYMOYHDLU NPUPOCH

INFLUENCE OF BIRTH SEASON AND GENOTYPE FOR GH AND LEP GENES ON THE
WEIGHT GROWTH OF KAZAKH WHITE-HEADED BULLS

Al'bek K. Sangakov
Federal Research Centre of Biological Systems and Agro-technologies of the Russian Academy of
Sciences, Orenburg, Russia
sangakovak@mail.ru, ORCID 0009-0005-9843-4572
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Abstract. Data on the modification and hereditary variability of weight growth indicators of
Kazakh White-Headed bulls of different birth seasons and genotypes for the GH and LEP genes are
presented. The effect of fixed factors on the dynamics of live weight and average daily gain was
studied in two consecutive experiments (I and II) under the conditions of OOO Omeko-Trud in the
Orenburg region. In the first experiment there were bulls (n = 60) of different genotypes according
to the GH (LL, LV, VV) and LEP (AA, AV, VV) genes obtained from calvings in the autumn season.
In the second experiment, young animals (n = 57) of analogues according to the genotype as in the
previous study obtained from calvings in the spring birth season were used. Obtaining young
animals at spring calving contributed to better (P < 0.001) weight growth during the rearing period
compared to the herdmates of the autumn birth season. The polymorphism of the GH gene also
significantly (P <0.05-0.001) determined the intravital indicators of meat productivity. The
differentiation of bulls according to the LEP gene did not have a significant effect on the variability
of live weight and average daily gain in bulls. Thus, for a more complete realization of the genetic
potential of meat productivity in the Kazakh White-Headed breed in the Southern Urals, it is
advisable to practice early spring calving of cows.

Keywords: Kazakh White-Headed breed, bulls, birth season, genotype, live weight, average
daily gain
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I'EHbI, ACCOHMUPOBAHHBIE C MSICHOM IMTPOAYKTUBHOCTBIO U
BOCHPOU3BOAUTEJIBHOU CIIOCOBHOCTBIO MACHOI'O CKOTA (OB30P)

Maxkcum EBrensesuu Jlongapes
®denepanbHbIi HayYHBIH LHEHTP OMOJIOTHYECKUX CUCTEM U arpOTeXHOJIOT Ui
Poccuiickoii akanemun Hayk, OpenOypr, Poccus
Londarev80@mail.ru, ORCID 0009-0005-1556-599X

Pedepar. B o0030pe cucreMaTu3upoBaHbBl COBPEMEHHBIE JMJAaHHBIE O MOJEKYJISIPHO-
TEHETUYECKUX MapKepax, acCCOIMUPOBAHHBIX C TMPOAYKTUBHBIMU W BOCIHPOU3BOAUTEIHLHBIMU
KauecTBaMH y MsCHOro ckorta. [lokazaHo, 4TO TpaguIMOHHAs CeNeKIus Mo (EHOTUITUYECKUM
MpU3HAKAM MMEET OTPAaHUYEHUs U3-32 HU3KOHW HACIEIyeMOCTH XO3SHUCTBEHHO TIOJIE3HBIX
MIPU3HAKOB, TMO3/JHETO WX MPOSBICHUS U CUJIBHOM 3aBUCHMOCTH OT YCIOBUH KOPMIICHHUS H
conepxkanus. [lomnepxkkoil KilacCHUYeCKOMY OTOOpY BBICTYNAET MapKep-acCOLMMPOBAHHAS
CEeNIeKIIMsl, OCHOBAaHHAs Ha aHalu3e OJHOHYKIEOTHIHBIX monuMopdusmo (SNP), koTtopsie
o0naatoT  BBICOKOM  CTAOWJIBHOCTBIO,  yJIOOCTBOM  JCTEKIIMU U TPUTOMHBI  JJIA
aBTOMATU3MPOBAHHOIO TeHOTUNHpoBaHUs ¢ ucnonb3oBanuem [ILP-II/IP® u JIHK-uunos. Ha
OCHOBe aHanu3a myOnukanuii B 6azax Elibrary, PubMed, Web of Science u Scopus 3a 2020-2026
roasl BeieneHbl TeHbl MSTN (muoctatun), CAPNI (xanpnaud 1), CAST (xanmpnacratun), 7G5
(TupeornobynuH), LEP (nentud) u GH (ropmoH pocrta). Jlns Kaxaoro M3 HUX ONUCAHbI
XpPOMOCOMHAs JIOKaJIM3allMsl, MPEANOYTUTENbHbIE ajuleld U TEeHOTHUIIbl, a TaKKe BIUSHUE Ha
MSCHYIO TTPOJTyKTUBHOCTb M BOCITPOU3BOAUTENbHBIE (PYHKITMU. Y CTaHOBJIEHA MTOPOHAS CTIeH(pUKa
pacmpesienieHusl ajuieJIbHBIX YacTOT Y a0epauH-aHTyCCKOM, KAJIIMBIIKOW H repedOopAcKoi MOopof.
[Tokazana HEOOXOAWMOCTh BAJIHUIAMA MApPKEPOB HAa KOHKPETHBIX TMOMYJSAIUAX TIepea  UX
BHEJIPEHUEM B CEJIEKIIMOHHBIE TTporpamMmbl. CaenaH BbIBOJ, uyTO ucnonb3oBanue JIHK-texHnomnoruit
MO3BOJISIET YCKOPUTh T€HETHYECKUN TTPOTPECC, CHU3UTH 3aTPaThl HA JTTUTENbHBIC (DEHOTUITUUECKHE
OLIGHKM ¥ TIOBBICUTh KOHKYPEHTOCIIOCOOHOCTh MSICHOTO CKOTOBOJACTBA. I[lepCreKTHBHBIMU


mailto:Londarev80@mail.ru

HAIIPABJICHUSMU SIBJSIFOTCSL  PAcCIIMpPEHHME IIaHENIEd MAapKepoB, M3YyYEHHE DOIHUCTAaTHYECKUX
B3aMMOJICHCTBHI T€HOB U pa3paboTKa CTaHAAPTU30BAHHBIX MTPOTOKOJIOB JUIsI KOMIUIEKCHOM OLIEHKH.

Knrwoueewie cnosa: monexynapuvie mapkepul, SNP, MACHOU cKOmM, MACHAA NPOOYKMUBHOCHb,
80CNPOU3BOOUMENbHBIE KAYECMBA, MAPKeP-ACCOYUUPOBAHHAS CeleKYUs

GENES ASSOCIATED WITH MEAT PRODUCTIVITY AND REPRODUCTIVE
CAPACITY IN BEEF CATTLE (REVIEW)

Maksim E. Londarev
Federal Research Centre of Biological Systems and Agro-technologies of the Russian Academy of

Sciences, Orenburg, Russia
Londarev80@mail.ru, ORCID 0009-0005-1556-599X

Abstract. This review systematized current data on molecular genetic markers associated
with productive and reproductive qualities in beef cattle. It has been shown that traditional breeding
based on phenotypic traits has limitations due to the low heritability of economically useful traits,
their late manifestation, and strong dependence on feeding and housing conditions. Classical
selection is supported by marker-assisted selection based on the analysis of single-nucleotide
polymorphisms (SNP), which have high stability, ease of detection and are suitable for automated
genotyping using PCR-RFLP and DNA chips. Based on an analysis of publications in the Elibrary,
PubMed, Web of Science, and Scopus databases for 2020-2026, the genes MSTN (myostatin),
CAPNI (calpain 1), CAST (calpastatin), 7G5 (thyroglobulin), LEP (leptin), and GH (growth
hormone) were identified. The chromosomal localization, preferred alleles and genotypes, as well
as the effect on meat productivity and reproductive function were described for each of them. The
breed specificity of the distribution of allele frequencies in the Aberdeen Angus, Kalmyk, and
Hereford breeds has been established. The need for validation of markers in specific populations
before their introduction into breeding programs was shown. It was concluded that the use of DNA
technologies can accelerate genetic progress, reduce the costs of long-term phenotypic assessments,
and increase the competitiveness of beef cattle breeding. Promising areas are the expansion of
marker panels, the study of epistatic gene interactions, and the development of standardized
protocols for comprehensive assessment.

Keywords: molecular markers, SNP, beef cattle, meat productivity, reproductive qualities,
marker-assisted selection
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TEHETUYECKOE PASHOOBPA3UE CEBEPHBIX OJIEHEW HEHEIIKOM IMMOPO/IbI
HA ITPUMEPE MCII <MY KEBCKOE» AMAJIO-HEHELIKOI'O ABTOHOMHOI'O
OKPYT'A

EBrenusi AHaTtosabeBHa CpIpunHa
SApocnaBckuil TOCYyIapCTBEHHBIN arpapHbIil YHUBEPCUTET, Spocnasib, Poccns
4243 @student.yarcx.ru

Pedepar. B pamkax uccrnemoBaHus ObUT MPOaHATM3UPOBAH TEeHETHYECKH MaTtepuan 19
CEBEPHBIX OJIeHeW HeHeukod mopoabl BTopoit Opuragsl MCII «MysxkeBckoe» Smano-Henernkoro
aBTOHOMHOT0 Okpyra no 16 mukpocaremutasiM Jokycam (BMS1788, Rt30, Rtl, Rt9, C143, Rt7,
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OheQ, FCB193, Rt6, C217, Rt24, C32, BMS745, NVHRTI16, T40, C276). MCII «My>keBckoe»
ABJIAETCS IIJIEMEHHBIM XO3SIICTBOM M0 DPa3BEICHHMIO HEHEIKOW MOopoasl ceBepHbIX oieHeil. Ilo
JAHHOMY CTajay OBLIM pacCuyUTaHbl OCHOBHBIE I1OKa3aTeld, XapaKTepHU3YIOIlMe TeHEeTHYECKOe
pa3zHooOpa3ue: cpenHee Yucio ayeneil Ha okyc (Na = 6,25), ahdexTuBHoe uncno amieneit (Ne =
3,608), nabmomaemas (Ho = 0,684) u oxumaemas (He = 0,652) reTepOo3UroTHOCTh, HMHIEKC
¢bukcammu (Fis = —0,046). I1o 12 noxycam ObUT BBISIBIEH M30BITOK T'€TEPO3UTOTHBIX aJUIEIeH, IO
4eThIpEM JIOKycaMm Habmonaercs ux nepuuut. Haubombiiee amiensHoe pa3HOOOpa3re 0TMEYEHO B
nokycax OheQ (Na = 10) u Rt9 (Ne = 5,918), naumenpmiee — B nokycax C217 (Na = 2, Ho =
0,053). Kpome Toro, B paMkax MccieoBaHusl ObLT pacCUMTaH IMOKa3aTenb y2 1mo 16 jJokycam, 4To
MO3BOJIMJIO C/IeTaTh BBIBOJA O paBHOBecun Xapau—BaiiHOepra M J1OCTOBEpHOCTH IOJIyYEHHBIX
pe3ynbraroB. [lomydeHHble JaHHBIE CBUIETEIHCTBYIOT O BBICOKOM YPOBHE I'€T€PO3UTOTHOCTH H
OTCYTCTBUM BBIPQ)KEHHOTO MHOPUIMHIA CPEIU CEBEPHBIX OJEHEW HEHELKOW MOpoAbl BO BTOPOI
opurage MCII «MyxkeBckoe». CoriacHo pacu€TaM OTHOCHTEIIBHO JIOCTOBEPHOCTH JaHHBIX,
uccieyeMast IOIMyJIsIUs HaXOAUTCsl B paBHOBecuu Xapau—BaiinOepra, v 1aHHbIE MOKHO CUMTATh
nocToBepHbIMU. OHAKO Mallblii pa3Mep BBIOOPKH OTPaHMYMBACT WHTEPIPETAINIO PE3YJIbTaTOB U
TpeOyeT pacuIMpeHHs] HCCICIOBAaHMNA JUIS OLEHKH T€HETHYECKOW CTPYKTYphl BCEH IMOMYJISALHMU
XO03s1iiCTBa.

Knrwueswvie cnosa: C€8€prllZ OJIeHb, HEHeYKdaA nopoda, ceHemuyeckoe pa3H006pa3ue,
MUKpocamellumnsble MapKkepbl, 2cemepo3ucontHocny, UHOEKC qbukcauuu

GENETIC DIVERSITY OF REINDEER OF THE NENETS BREED ON THE EXAMPLE
OF MAE MUZHEVSKOE OF THE YAMALO-NENETS AUTONOMOUS OKRUG

Evgeniya A. Syrchina
Yaroslavl State Agrarian University, Yaroslavl, Russia
4243@student.yarcx.ru

Abstract. As a part of the study, the genetic material of 19 reindeer of the Nenets breed of
the second herd of the MAE Muzhevskoye of the Yamalo-Nenets Autonomous Okrug was analyzed
for 16 microsatellite loci (BMS1788, Rt30, Rt1, Rt9, C143, Rt7, OheQ, FCB193, Rt6, C217, Rt24,
C32, BMS745, NVHRT16, T40, C276). MAE Muzhevskoye is a livestock breeding farm for
breeding the Nenets breed of reindeer. For this herd, the main indicators characterizing genetic
diversity were calculated: the average number of alleles per locus (Na = 6.25), the effective number
of alleles (Ne = 3.608), the observed (Ho = 0.684) and expected (He = 0.652) heterozygosity,
fixation index (F7s = —0.046). An excess of heterozygous alleles was found at 12 loci, and a
deficiency was observed at four loci. The highest allelic diversity was noted at the OheQ loci (Na =
10) and Rt9 (Ne = 5.918), the lowest — at the C217 loci (Na = 2, Ho = 0.053). In addition, as a part
of the study 2 index was calculated for 16 loci, which made it possible to conclude that Hardy—
Weinberg equilibrium was maintained and the results were reliable. The data obtained indicate a
high level of heterozygosity and the absence of pronounced inbreeding in the second herd of the
MAE Muzhevskoye. According to calculations regarding the reliability of the data, the population
under study is in Hardy—Weinberg equilibrium and the data can be considered reliable. However,
the small sample size limits the interpretation of the results and requires an expansion of research to
assess the genetic structure of the entire population of the farm.

Keywords: reindeer, Nenets breed, genetic diversity, microsatellite markers, heterozygosity,
fixation index



2. Ecmm cratesi COOTBETCTBYeT TEMAaTHKE JXKypHajla M TpeOOBaHMAM K OGOPMIIEHHUIO, OHA
HalpaBJIAE€TCsl Ha PELEH3UPOBAHUE CIIELUAINUCTY C LEIbI0 SKCIEPTHON OLEHKH. Bce pereH3eHTh
SBJISIIOTCSI IPU3HAHHBIMU CHENMAIMCTaMU 110 TEMaTHKE PELEH3UPYEeMbIX MaTepuajoB U MMEIOT B
TEUCHHUE MOCIEIHUX 3 JIeT MyOIMKaIlK 110 TEMaTUKe PELeH3UPYEMOH CTaThy.

3. Cpoku peLeH3UpOBaHMs B KaXKAOM OTAEIBHOM CIy4ae ONPENEISIOTCS C Y4eTOM CO3AaHus
YCIIOBHM 11 MAKCUMAJIbHO ONIEPAaTUBHOM MyOIUKaI[MK CTaTeH.

4. B peneH3uu 0CBEIAIOTCS CIEAYIOLIE BOIPOCHIL:

COOTBETCTBUE COJICPKAHUS CTaThbU 3asIBIICHHON B Ha3BaHUU TEME;

*  AKTYaJbHOCTb U COOTBETCTBHE COBPEMEHHBIM JTOCTHKECHUSAM HAYKH;

* JIOCTYIIHOCTb YHUTATeJIM C TOYKU 3pEHMs s3bIKA, CTHJISA, PACHOJIOKEHHUs Marepuana,
HaNIAHOCTH TaOuLl, AUarpaMM, pUCYHKOB U (hopMyit;

*  1eJIeCO00PA3HOCTD MyOMUKAIIMY CTaThU C YUYETOM paHee BBILIESAIINX B CBET MMyOIMKaLUH;

* B 4éM KOHKPETHO 3aKJIIOYAIOTCS IOJOXKUTEIbHbIE CTOPOHBI, & TaKXKe HEAOCTaTKH CTaTbH,
KaK{e MCIIPaBIEHHS U JOIOIHEHUS 10JDKHBI ObITh BHECEHBI aBTOPOM.

PerieH3eHT peKoMeHIyeT, PeKOMEHAYET ¢ Y4ETOM HCHPABICHUS OTMEUEHHBIX HEJOCTATKOB WM
HE PEeKOMEH/IyeT CTaThIO K ITyOIMKany.

5. PeneHsuu 3aBepsroTcs B HOPs/IKE, YCTAHOBICHHOM B YUPEXKJICHHUH, T/1€ Pa0OTAEeT PELIEH3EHT.

6. PenensupoBanue npoBOAUTCS KOH(UICHIMATBHO. Pemakius U31aHusl HapaBIiseT aBTOpaM
IPEACTABICHHBIX MaTepUAJIOB KONMHU PELEH3UH WM MOTHBHPOBAaHHBIN OTKa3, a Takxke 00s3yeTcs
HaIpaBJIATh KOMUU pelieH3ui B MUHUCTepCcTBO 00pa3zoBaHus U Hayku Poccuiickoit denepanyu npu
MOCTYIUIEHUH B PEIAKLIMIO U3/1aHUSI COOTBETCTBYIOLIETO 3alpoca.

7. Hanw4uue mojIoKUTETbHON/OTPUIIATEILHON PEIICH3UH HE SBIISICTCS TOCTAaTOYHBIM OCHOBAaHUEM
JUId TMyOnIMKalnuu/oTKa3a B myOnukauuu crarbu. OKOHYATeNbHOE pelIeHHE O IIeIeco00pa3HOCTH
nyOmuKalMy TPUHUMAETCS PENKOJUIerHel JKypHala W (UKCHPYETCS B MPOTOKOJIE 3acelaHus
penkomernu. ITopsok u ouepéTHOCTh MyOIMKALIUK CTaThU ONIPECIIAIOTCS B 3aBUCUMOCTH OT 00bEMa
MyOIUKYEeMBIX MaTepHaJIOB U NIEPeUHsl pyOpHK B KaX/I0M KOHKPETHOM HOMEpE XKypHaJa.

8. Tlocne mpuHATHS PEOKOJUIETHEH PEIICHHS O JOIMYyCKEe CTaThH K ITyOIMKAMU PEIaKIus
uH(pOpMHUpPYET 00 3TOM aBTOpa M YKa3bIBaeT CPOKM MyOnuKanuu. TeKCT peneH3uu Mo 3ampocy
HAaIpaBJIIETCs aBTOPY MO AIEKTPOHHOM MoyTe.

9. OpuruHagbl peleH3Ui XpaHITC B pEIAaKIUU B TEUCHHUE TISTH JIET.

10. He nomyckatorcs K myOnUKaIiu:

*  CTarbhu, HE OPOPMIICHHBIE JOJKHBIM 00pa30M, aBTOPbI KOTOPBIX OTKA3bIBAIOTCS OT TEXHHUUECKON
JIOpabOTKHU CTaTel;

*  CTaTbu, aBTOPBI KOTOPHIX HE OTBEYAIOT HAa 3aMEYAHUS PELCH3CHTA.
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