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BJIMSAHUE PA3JIUYHBIX TEXHOJIOT Ui BO3JEJ/IBIBAHUSI 1 BUOIIPEITAPATOB
HA IMMPOJYKTUBHOCTH U KAYECTBO 3EJEHOH MACCHI KYKYPY3bl
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Pedepar. IlpencraBieHpl [OaHHBIE O KayeCTBE PACTUTENBHOIO ChIPbA KYKYpPY3bl,
BBIpAIIMBAEMON Ha 3€NEHYI0 Maccy MO TPEM pa3IUYHBIM TEXHOJOTHSIM C HCIHOJIb30BaHUEM
OMOJIOTMYECKOro IMpemnapara B KOpMOBOM ceBooOopore B 20232024 rr. M3yyaembie TEXHOJIOTHU
BKJIIOUAJIM: SKCTEHCUBHYIO (0e3 MpHUMEHEHUsS YyHOOpEeHUN U CPeICTB XMMHUYECKOM 3alllUThI),
OMOJIOTM3MPOBAaHHYIO (sfuMeHHas coyiomMa W 60 T/ra HaBo3a mOJ 350JIEBYIO BCIAIIKY, BECHOMN
NsoPs0Ke0, BHECEHHE U3BECTH) U MHTEHCUBHYIO (TuMeHHas cojioma u 60 T/ra HaBo3a moj 310J1eBYI0
Bcmamiky, BecHOM NiooP100Ki20, BHecenne wu3Bectu). I[Ipu BBIpalIUBaHUM KYKYpy3bl C
UCIOJIb30BaHWEM OaKTEepHAIbHOTO IIpernapaTa ypoKalHOCTh C TeKTapa B TEYEHHUE JIBYX JIEeT
BapbUpOBaJa B 3aBUCMMOCTH OT TE€XHOJOTHUU BO3JCNbIBaHUA. Tak, Py MHTCHCUBHON TEXHOJOTHH
ypOsKaiHOCTh u3MeHstach oT 39,3 1o 49,9 1/ra, npu 6uoIOrU3UPOBaHHOI TexHomoruu — ot 40,4 o
47,9 1/ra, a Ipu SKCTCHCUBHON TEXHOJOTHH — OT 36,5 10 42,7 T/ra. Ha S9KCTEHCUBHOW TEXHOJIOTHH
MOJIOXKUTEIBLHOE BIMSHUE OHOIpernapaTa MpOsBIBIIOCh KOKIBIM IO/, TOT/Ia KaK Ha TEXHOJIOTHAX C
MPUMEHEHUEM OPraHOMHUHEPATbHBIX YI0OpEeHUH HX BO3JCUCTBHE 3aBUCENO OT KIMMATHUYECKHX
ycnoBuil roga. Habmogaetrcs Takke M3MEHEHHE IO ToJlaM TMOKas3aTeNell KauyecTBa pacTUTEIHHOTO
CBIpbS TIPU HCIOJB30BAaHUM OaKTEpUAIHLHOTO MperapaTa Mo Pa3IMuyHbIM TEXHOJOTUsAM. Tak, mo
SKCTEHCHUBHON TEXHOJIOTMM COJIEp)KaHUE CBIPOrO0 IMPOTEMHAa B KYKypy3€ Ha 3€lE€HYI0 Maccy
BapbupoBaio ot 5,03 1o 5,99%, a nmo uaTeHCUBHON — OT 7,24 10 9,28%, a comepskaHue Kpaxmaia
Bo3pactaino ot 19,70 mo 34,95% mno skcreHcuBHON TexHojoruu, ot 25,64 no 33,2% — mo
Oouosoru3upoBaHHo TexHosoruu. [Ipu cOope cyxoro BemiecTBa, KOPMOBBIX E€IUHUI[ M CHIPOTO
MpoTenHa HaAOMIOJaeTCsl TEHACHIMS K YBEIWYCHHIO WX CpPEJHEro 3Ha4eHHs NpU TMepexoAe OT
9KCTEHCUBHOM K HHTEHCUBHOM TEXHOJIOTHH.

Knwuesvie cnoea: «kykypysa, obOmenHas 3Hepeus, 3e1€Has  Maccd, — Kauecmeo,
nPOOYKMUSHOCMb, buonpenapamol, yporCauHoCms

THE INFLUENCE OF VARIOUS CULTIVATION TECHNOLOGIES
AND BIOPREPARATIONS ON THE PRODUCTIVITY AND QUALITY
OF CORN GREEN MASS

Anastasiya A. Dubinina', Aleksandr V. Tikhonov?, Anastasiya A. Lobanova?,
Tatyana P. Sabirova*

1.2.3.- 4y aroslavl 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
latrushenko@bk.ru, ORCID 0009-0005-1855-1438
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Abstract. Data on the quality of plant raw materials of corn grown on green mass using
three different technologies with a biological product in fodder crop rotation in 2023-2024 are
presented. The technologies under study included extensive (without the use of fertilizers and
chemical protection means), biologized (barley straw and 60 t/ha of manure for underwinter
ploughing, NsoPs0Keo in spring, lime application) and intensive (barley straw and 60 t/ha of manure
for underwinter ploughing, NiooP100Ki20 in spring, lime application). When growing corn using a
bacterial preparation, the yield per hectare for two years varied depending on the cultivation
technology. So, with intensive technology the yield varied from 39.3 to 49.9 t/ha, with biologized
technology — from 40.4 to 47.9 t/ha, and with extensive technology — from 36.5 to 42.7 t/ha. With
extensive technology the positive impact of the biological product was manifested every year, while
on technologies using organic-mineral fertilizers, their impact depended on the climatic conditions
of the year. There was also a change in the quality of plant raw materials by years when using a
bacterial preparation by various technologies. So, according to extensive technology, the crude
protein content in corn per green mass varied from 5.03 to 5.99%, and according to intense - from
7.24 to 9.28%, and the starch content increased from 19.70 to 34.95% according to extensive
technology, from 25.64 to 33.2% — according to biologized technology. When collecting dry matter,
feed units and raw protein, there was a tendency to increase their average value when switching
from extensive to intensive technology.

Keywords: corn, exchange energy, green mass, quality, productivity, biological products,
yield
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MNPOAYKTUBHOCTDb 'NBPUJIA KYKYPY3bl KABKA3 307 MB
HA 3EPHO M 3EJEHYIO MACCY B 3ABUCUMOCTHU OT MUKPOYIOBPEHUM
U PET'YJIITOPA POCTA B YCJIOBHUSX ITPEJITOPHOM 30HBI
KABAPIMHO-BAJIKAPCKOHN PECITYBJIMKH

H. M. Xannesna!, 1O. M. lllorenon?, X. T. Hormos?, A. B. 3a6axos?, K. 3. Kamesna>,
. K. Xaxxuen®
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L,

ABTOp, OTBETCTBEHHBII 3a nepenucky: Mprnna MupoHnosna XaHuesa,
imhanieva@mail.ru, ORCID 0000-0002-6415-5832

Pedepar. B ycnoBusax mnpearopHoit 3o0Hbl KaGapauno-bankapuu B 2022-2024 rT.
MCCJIEIOBAHbI BIMSHIE OPraHOMUHEPAIbHBIX YI0OpEHH, MUKPOYIOOpEHHIA U perynsropa pocra Ha
KauecTBO 3epHa rubpuaa Kykypy3sl Kaskas 307 MB 1 konu4ecTBO OCHOBHBIX JIEMEHTOB MUTAHUS,
YCTaHOBJIEH MOpOr KX OOMIEro M YAEIbHOIO BbIHOCA C 3€JIEHOM Maccoil KyKypy3bl Ha
BBIIIEJIOYCHHOM uepHo3éMe. [IprMeHeHHe opraHMYecKuX YIOOpeHUHl COBMECTHO C XeNaTHBIMU
ynooperusimu MukpoCtum-Lunk Ha ¢pone muHepanbHbIX ynoopeHuit (Ni20P120Keo + N3o) u «®on
+ Kpucranon» Mmo3BOJWIO MOJYYUTh B TOJIEBBIX YCIOBHUAX IpearopHoi 3ouel KabapauHo-
bankapckoit Peciyomuku ot 8,57 1o 9,29 T/ra 3epHa KyKypy3bl, TA€ COAEPKaHUE CHIPOTO MPOTEHHA
HaxonuTcst B mpenenax 7,08—7,82%. Habmiomancs MakcuManbHBIM COOp CBIPOTO M MIEPEBAPUMOTO
nporenHa Ha BapuaHTtax «®on + Kpucramom» m «HaBoz 40 1/ra + ®on (NooP9oKeo + N3o) +
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MuxkpoCtum-I{unak» coorBercTtBeHHO 1,160-1,639 1 0,891-1,067 T/ra ¢ obecrnedeHHOCTBIO 65,5—
85,7 r/k.em. m SHepreTHdeckord IeHHOCThIO 111646—-121054 MJlx/ra. Ilo oOmemy BBIHOCY
[IATATEIBHBIX BEIIECTB C YypOXKAeM 3€IEHOM MAacChl CEIbCKOXO3SMCTBEHHON KYJBTYpBI, B
3aBUCUMOCTH OT IIPUMEHSCMBIX OPTaHOMHUHEPAIbHBIX, MUKPOYIOOPEHHUH W PEryJsTopa pocTa,
JYYIIUMH BapHaHTaMu oka3zanuch BapuaHThl «Pon + Kpucramon», «Haoz 40 1/ra + ®on
(NooP9oKeo+N30)» um «Haoz 40 1/ra + ®oH (NooP9oKso + N3zo) + MukpoCrum-Lluak». OtH
MoKa3aTesin Haxomwimch B mpenenax: N — 194,1-292.4 xr/ra, P,Os — 103,4-126,1 xr/ra, K:O —
245,4-284,0 kr/ra, Cu — 45,1-50,0 r/ra u Zn — 289,5-345,4 r/ra. YnenbHbIi BHIHOC MUHEPATbHBIX
BEILIECTB € ypokaeM Takxe Boipoc: 1o N — B 1,3—1,7 paza, P,Os — B 2-2,1 paza, K;O — B 1,4 pa3a,
Cu-31,2-1,8 pazau Zn — B 3,5-3,7 pa3a OTHOCUTEIHHO KOHTPOJIA (0€3 yroOpeHwii).

Kniouesvie cnoea: 2ubpuo kykypysel Kaskaz 307 MB, ypooicaiinocms — 3epHa,
muxpoyooopernus,  MuxpoCmum-Lunk,  MukpoCmum-Meob,  MuxpoCmum-bop,  A006-Zn,
Kpucmanon, pecynamop pocma Jxocun, munepanvhsie YO0Openus, HA803

PRODUCTIVITY OF THE KAVKAZ 307 MV CORN HYBRID FOR GRAIN
AND GREEN MASS DEPENDING ON MICROFERTILIZERS
AND A GROWTH REGULATOR IN THE CONDITIONS OF THE PIEDMONT AREA OF
THE KABARDINO-BALKARIAN REPUBLIC

I. M. Khanieva!, Yu. M. Shogenov?, Kh. T. Nogmov3, A. B. Zabakov*, K. Z. Kasheva®,
I. Zh. Khadzhiev®
12.3.4.5. 6K abardino-Balkarian State Agricultural University named after V. M. Kokov,
Nalchik, Russia

Author responsible for the correspondence: Irina M. Khanieva,
imhanieva@mail.ru, ORCID 0000-0002-6415-5832

Abstract. In the piedmont zone of Kabardino-Balkaria in 2022-2024 the effect of
organomineral fertilizers, microfertilizers and a growth regulator on the grain quality of the Kavkaz
307 MV corn hybrid and the amount of basic nutrients were studied, the threshold of their total and
specific removal with the green mass of corn on leached chernozem was established. The use of
organic fertilizers together with MicroStim-Zinc chelate fertilizers against the background of
mineral fertilizers (N120P120Keo + N30) and "Background + Kristalon" made it possible to obtain in
the field conditions of the piedmont zone of the Kabardino-Balkarian Republic from 8.57 to 9.29
t/ha of corn grain, where crude protein is within 7.08—7.82% The maximum collection of crude and
digestible protein was observed on the variants "Background + Kristalon" and "Manure 40 t/ha +
Background (NooP9oKeo + N3o) + MicroStim-Zinc," respectively, 1.160-1.639 and 0.891-1.067 t/ha
with a supply of 65.5-85.7 g/k.u. and energy value 111,646—121,054 MJ/ha. In terms of the total
removal of nutrients with the green mass yield of the crop depending on the applied organomineral
microfertilizers and growth regulator, the best variants were "Background + Kristalon," "Manure 40
t/ha + Background (NooP9oKeso+N30)" and "Manure 40 t/ha + Background (NgoPooKso + N3o) +
MicroStim-Zinc." These indicators were within the range of N — 194.1-292.4 kg/ha, P,Os — 103.4—
126.1 kg/ha, KoO — 245.4-284.0 kg/ha, Cu — 45.1-50.0 g/ha and Zn — 289.5-345.4 g/ha. The
specific removal of mineral substances with the harvest also increased for N by 1.3—1.7 times, R20s
— 2-2.1 times, K>O — 1.4 times, Cu — 1.2—1.8 times and Zn — 3.5-3.7 times relative to the control
(without fertilizers).

Keywords: Kavkaz 307 MV corn hybrid, grain yield, microfertilizers, MicroStim-Zinc,
MicroStim-Copper, MicroStim-Bor, Adob-Zn, Kristalon, Ecosil growth regulator, mineral fertilizers,
manure
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Pedepar. B crammmonapHom Tpéxdakropaom ombite (2015-2018 T1T.) OICHEHO BIHSHHE
CHUCTEM OCHOBHOM 00paboTku mouBbl — oTBajbHasg (OT), moBepxHOoCcTHas ¢ poixieHuem (IIP),
noBepxHocTHO-oTBanbHas (I[10), nmoBepxnoctHas (I1); cuctem ynoOpenuit — 6e3 ynodpenuit (bY),
N3o (N), conoma 3 1/ra (C), comoma + N3p (C + N), conoma + NPK (C + NPK), NPK u cucrem
3ammThl pacteHnid — 0e3 repounmaoB (bI), ¢ repoummmamu (u ux nocneneiicreuem) (I') — Ha
coliepkanue opranuyeckoro BemectBa (OB) aepHOBO-MOA30IUCTON TOYBBI U YPOXKAMHOCTH
KYJBTYp ceBO0OOpOTa (S[MMEHb — OIHOJIETHUE TPaBbl — SPOBAs MIIEHUIA — OJIHOJETHHUE TPABHI).
YcTaHOBIEHO, YTO 3aMeHa OTBajIbHOU 00paboTku (OT) Ha pecypcocbeperaromue cucrtemsl (11, 10,
[1P) nmocroBepHo moBkImana cpeanee coaep:kanue OB B cioe 0-20 cm ¢ 2,65% no 2,80-2,86%,
dbopMupys BbIpaXeHHYIO cTpatudukanuio npoduis. MakcuMallbHble 3HAU€HUS MO (GaKTopy
ynoOpenuit nocturaythbl B Bapuantax C + NPK (3,17%) u NPK (3,02%), toraa kak BY (2,61%) u
C (2,63%) nemoHCTpHpOBaIM MHUHUMAaJbHbIe MOKa3zarenn. Hawmbomnbinee Hakorenune OB B
TpEX(PaKTOPHBIX KOMOMHANMAX 3a()UKCHPOBAHO TMPH COYETAHWU IMOBEPXHOCTHBIX 00pabOTOK ¢
opranomuHepanbHOU cuctemoi yaoopenuit: I1 x C + NPK X I' (3,39%) u I10 x C + NPK x BI'
(3,34%). I'epOumabpl U UX MOCIEACHCTBHE B CPETHEM IO (PaKTOPY HE OKA3bIBAJM CTaTUCTUYECKH
3Hauyumoro BiusHUS Ha conepxkanue OB (bI' 2,82% mnpotus I' 2,76% npu HCPops = 0,06%),
onHako Ha ¢oHe NPK B coueranuu c [P u IIO orMedeHbl JOCTOBEpHbIE CHMKEHUS MOKa3aTessl.
BrisiBiieHa monokuTeNnbHAs KOPPESALMOHHAs CBA3b Mexay coaepkaHueM OB u yposkaltHOCTBIO
KyapTyp (r = 0,37-0,56), mpu 3TOM MaKCUMajbHasi YpO’KalHOCTh IOJy4Y€Ha B BapUaHTax C
KoMOMHarmsiMu pecypcocbeperatomux oopadotok (I1, TTIO) u cucrem ynobpenunii C + NPK / NPK.
PesynbraTel monTBepxaaoT 3((HEKTUBHOCTh KOMIUIEKCHOTO NMPUMEHEHHUS PecypcocOeperaroniinx
obpabotok moussl (II, ITO, TIP) u opranomunepanbHoii cuctembl yaoopenuit (C + NPK) nmns
Bocripon3BozicTBa OB ¥ MOBBIIEHNUS TIPOyKTHBHOCTH arpolieHO30B B YCIOBUSIX BepXHEBOIKbS.

Knrwuesvie cnosa: opeanuueckoe gewjecmso nouswvl, 0epHo80-no030IUCASL NOYEA, APOGble
3epHOBble, OO0HOJIemHUe mpaswvl, pecypcocoepezarowue cucmemvl obpabomxu, conoma, NPK,
2epouyuosvl, Bepxnesoncve

DYNAMICS OF SOIL ORGANIC MATTER IN SPRING GRAIN CROPS AND ANNUAL
GRASSES UNDER RESOURCE-SAVING AGRICULTURAL TECHNOLOGIES
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Abstract. In a stationary three-factor experiment (2015-2018), the influence of primary soil
cultivation systems — moldboard (MT), surface with loosening (SL), surface-moldboard (SM),
surface (S) — fertilizer systems — no fertilizers (NF), N3o, straw 3 t/ha (S), straw + N3 (S+N), straw
+ NPK (S+NPK), NPK — and plant protection systems — without herbicides (WG) / with herbicides
(and their aftereffect) (G) — on the content of organic matter (OM) of sod-podzolic soil and the yield
of crop rotation crops (barley — annual grasses — spring wheat — annual grasses) was assessed. It
was found that replacing moldboard tillage (MT) with resource-saving systems (S, SM, SL)
significantly increased the average OM content in the 020 cm layer from 2.65% to 2.80-2.86%,
forming a pronounced profile stratification. The maximum values for the fertilizer factor were
achieved in the S+NPK (3.17%) and NPK (3.02%) variants, while NF (2.61%) and S (2.63%)
demonstrated minimal indicators. The highest accumulation of OM in three-factor combinations
was recorded with a combination of surface tillage with an organo-mineral fertilizer system:
SLxS+NPKXG (3.39%) and SMXxS+NPKxWG (3.34%). The herbicides and their aftereffects on
average by factor did not have a statistically significant effect on OM content (WG 2.82% vs G
2.76% at LSDo.os =0.06%), although against the background of NPK combined with SL and SM
reliable decreases were observed. A positive correlation was revealed between OM content and crop
yield (r = 0.37-0.56), with the maximum yields obtained under resource-saving tillage (S, SM)
combined with S+NPK/NPK fertilizer systems. The results confirm the effectiveness of the
integrated use of resource-saving tillage (S, SM, SL) and organomineral fertilizer systems (S +
NPK) for the reproduction of OM and increasing the productivity of agrocenoses in the Upper
Volga region.

Keywords: soil organic matter, sod-podzolic soil, spring cereals, annual grasses, resource-
saving tillage, straw return, NPK fertilization, herbicides, Upper Volga region
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BJIMAHUE 'EHOTHUIIA, KACTPAIIUU BAPAHYNKOB U BO3PACTA
HA MOP®OJIOTUYECKHMN COCTAB TYIIIHA
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ABTOp, OTBETCTBEHHBIN 3a nepenucky: Mpuna BanepseBHa MupoHoBa,
mironova_irina-v@mail.ru, ORCID 0000-0002-5948-9563

Pedepar. B HacTosiee Bpems OBIEBOJCTBO MOJIYYaeT CBOE Pa3BUTHE KAK B TPAJULIMOHHBIX
pailoHax pa3BeleHMsI OBEll, TaK U B HOBBbIX pernoHax crpansl. Ha lOxxHom VYpane mmpoxoe
pacrpocTpaHEeHHEe IOJIyYWJIM OBLBI LIMTaliCKOW INOpoibl. B mocienHee BpeMs IPOBOIUTCA HX
CKpelllMBaHue ¢ OapaHamu >Amib0aeBcKoil moponasl. Llenb wuccienoBaHus — OLIEHKA BIMSHUA
TeHOTHIIA, KacTpauuu OapaHYMKOB M Bo3pacta Ha Mopdonoruyeckuii cocraB Tymu. s
JOCTUKEHHSI TIOCTAaBJICHHOW LeMu ObUl MPOBENEH KOHTPOJIBHBIA YOOl TpEX HOBOPOKIAEHHBIX
YHCTONOPOAHBIX OapaHYMKOB UTalcKoi moposl (I rpynmna) u Tpéx MoMecHBIX — 72 UTaickas x 2
smunboaeBckas (II rpynma). [Tocne kacTpanuu B TpEXHEIETLHOM BO3PACTE MOJIOBHHBI OApaHYNKOB
000MX T'eHOTHIOB OBbLIM C(HOPMHUPOBAHBI 4 TpyMHNbl MOJIOAHSAKA: | — yrcTOmOpOAHbIE GapaHUMKH
nuraiickod  mopoasl, Il — e€ mnomykpoBHbIe mOMecHble OapaHuuku (72 wuraickas Xx Y
snunbbaeBckas), I — yncronopoanbie BayIIKy Uraickol nmoposl, IV — nomecuslie Banymku (V2
nuraiickas x 2 saunb0aeBckas). B Bo3pacre 4, 8 u 12 MecsiieB OblT MpoBeNEH KOHTPOIBHBINA YOOI



[0 TPH TOJIOBBI MOJIOAHSIKA Ka)XI0W MOI0MbITHON Tpynmbl. [locne ybos Oblia mpoBeneHa oOBaIKa
Tyl W SKAJIOBKA MSKOTHOM €€ YacTH C BBIJACJICHUEM MBIIICYHOM, XUPOBOM, KOCTHOH H
COCJMHUTENIbHOW TKaHEeH. YCTaHOBJIEHO, YTO BO BCE BO3pAacTHbIC MEPHOABI YOO IMOMECHBIN
MOJIO/IHSIK TTPEBOCXO U YUACTOIIOPOJHBIX CBEPCTHUKOB KakK 10 aOCOMIOTHOM, TaK U OTHOCUTEIHHON
Macce cheo0HOoM vacTu Tymu. [Ipu 3ToM OapaHYMKH MPEBOCXOMIN BATYIIKOB IO aOCOIIOTHOU
Macce MBIIIEYHOM M KUPOBOM TKaHeW. B TO ke BpeMs BalylIKM 3aHUMalIU JIMIUPYIOIIEEe
MOJIOKEHWE TI0 OTHOCHTEIFHOW Macce >KMPOBOW TKAaHW, HO YCTYINaau OapaHYMKaM IO BBIXOAY
MbI. Tak, TpH 3aKIrOYUTEIbHOM yboe B 12 MecsneB momecHble Oapanuuku Il rpynmel u
BaymKy [V rpynmel mpeBOCXOAUIIN YUCTONOPOAHBIX cBepcTHUKOB | m Il rpynm mo abcomoTHON
Macce MbIIIeYHOU TKaHu Ha 3,94 kr (24,72%) u 3,43 kr (24,15%) coOOTBETCTBEHHO, OTHOCUTEIHHOU
—Ha 0,32 u 0,34%. AHanoruyHble MEKXIPYIIIOBbIE PA3IU4Ms OTMEYAJIUCh U IO BBIXOJY KHPOBOM
TKaHu. YTO KacaeTcsi BBIXOJla KOCTHOH TKaHH, TO MPEHMYIIECTBO MO abCOIOTHBIM MOKa3aTelsaM
ObLIO HA CTOPOHE MIOMECeH, a M0 OTHOCUTEIBHON Macce JTUAUPOBAIl YUCTONOPOIHBIN MOTOHSIK.

Knrouesvle cnosa: osyesoocmeso, yueaickas nopooda, nomecu ¢ 30uibbaedckoli nopooot,
bapanyuxu, 8arywiKu, yoou, myua, MoppoaocuiecKuti cocmas

THE INFLUENCE OF GENOTYPE, CASTRATION OF RAM HOGS AND AGE
ON THE MORPHOLOGICAL COMPOSITION OF THE CARCASS

V. L. Kosilov!, I. V. Mironova?, I. A. Rakhimzhanova3, R. M. Khabibullin*,
Yu. N. Chernyshenko®
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25Ufa State Petroleum Technological University, Ufa, Russia

Author responsible for the correspondence: Irina V. Mironova,
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Abstract. Currently, sheep breeding is developing both in traditional sheep breeding regions
and in new regions of the country. Tsigai sheep have become widespread in the Southern Urals.
Recently, they have been crossed with rams of the Edilbaev breed. The goal of the research was to
evaluate the influence of genotype, castration of ram hogs and age on the morphological
composition of the carcass. To achieve this goal, a control slaughter of three newborn purebred ram
hogs of the Tsigai breed (group I) and three crossbreeds — 72 Tsigai x %2 Edilbaev (group II) was
carried out. After castration of half of the ram hogs of both genotypes at three weeks of age, 4
groups of young animals were formed: I — purebred ram hogs of the Tsigai breed, II — its half-bred
crossbred ram hogs (2 Tsigai x %2 Edilbaev), III — purebred ram hogs of the Tsigai breed, IV —
crossbred ram hogs (72 Tsigai x 2 Edilbaev). At the age of 4, 8 and 12 months, a control slaughter
of three heads of young animals from each experimental group was carried out. After the slaughter,
the carcass was deboned and the meat content of it was trimmed separating muscle, fat, bone and
connective tissues. It was found that at all age periods of slaughter, crossbreed young animals
surpassed their purebred herdmates both in absolute and relative weight of the edible part of the
carcass. Moreover, hog rams surpassed wethers in absolute mass of muscle and fat tissues. At the
same time, wethers occupied a leading position in terms of relative weight of fat tissue, but were
inferior to ram hogs in terms of muscle yield. So, at the final slaughter at 12 months, crossbreed ram
hogs of group II and wethers of group IV exceeded their purebred herdmates of groups I and II in
absolute muscle mass by 3.94 kg (24.72%) and 3.43 kg (24.15%), respectively, and in relative
muscle mass — by 0.32 and 0.34%. Similar intergroup differences were also observed in fat tissue
yield. As for the yield of bone tissue the crossbreds had an advantage in absolute values, while the
purebreds led in relative weight.

Knrouesvie cnosa: sheep breeding, Tsigai, crossbreeds with Edilbaev breed, ram hogs,
wethers, slaughter, carcass, morphological composition
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IPPEKTUBHOCTb IPUMEHEHHW A PA3JIMYHBIX CXEM CTUMYJSIIIUA
ITOJIOBOM OXOTbI Y KOPOB I'OJIIITUHCKOMU ITOPOABI PA3HBIX JIAKTAIIUHU

Bepa ®uwimnnosna Mosauskosal, Usan UBanosuu Ky3snmenkos?,
Eprennii Anexcangposuu I'yiasies’
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Pedepar. B crathe, B CpaBHUTEILHOM acleKTe, MPEICTABICHbI PE3yJbTaThl CTUMYIISALIUN
MOJIOBOM OXOThI Y KOPOB TOJIITHUHCKON moponbl no cxemam Jladn OBcunx, OBcunx, Pecunx mo
NepBOi M BTOPOM JakTanusaM. HaydHO-IIpOM3BOACTBEHHbBIE HCCIIEI0BAaHUS IPOBEICHBI HA KOPOBaX
TOJIIITUHCKON MOPOJIBI C MPOIYKTUBHOCTHIO OT 7 710 11 ThIcAY Kr MoJsioka 3a jaktanuio B 3A0 uM.
B. U. Jlenuna SpocnaBckoit obmactu, OO0 «II3 Ilokposckoe» u OOO «Hupa» Bomoroackoit
obmactu. llens wuccnenoBanmsi — wu3ydeHue SPGHEKTHBHOCTH TPHUMEHEHHUS PA3UYHBIX CXEM
CTUMYJISIIIUM TIOJIOBOM OXOThI y KOPOB TOJIITHHCKOW MOPOJBI Pa3HbIX JaKTauud. CTUMYISIIHIO
I10JIOBOM OXOThI IPOBOJIMIM B EPUO] JOOPOBOJILHOTO OKUJAHMSI TIOCIEe OTENa KOPOB U OCEMEHSIIN
PEKTO-LIEPBUKATIBHBIM CIIOCOOOM TIIyOOKO 3aMOpokeHHoW crepmoin. Uepe3 32-38 naneil mocie
OCEMEHEHHUsI KOPOB MPOBEPSUIM Ha CTEIFHOCTh C TOMOIIBIO YIBTpa3BYKOBoro ammapara Honda
Electronics HS-1600, onpenensiin KOIMYECTBO CTENBHBIX U HECTEIbHBIX KOPOB. MccnenoBanusmu
YCTAHOBJICHO, YTO JUIsl CHHXPOHHU3AIMU U CTUMYJISIIIMK TI0JIOBOM OXOTHI y KOPOB I€Jecoo0pa3Hee
npuMeHsITh cxemy [labn OBcuHX, KOTOpas okaszaiack Oonee 3((PeKTUBHOM, 0COOEHHO y KOPOB
nepBoi naktauuu. CpeHU NPOLEHT IUIOAOTBOPHBIX OCEMEHEHUH 10 MEPBOM JaKTallMM COCTABUII
66,6%, o Bropoi naktauuu — 60,6%. Cpennee xonuyectBo crepmonos (CKC) na miogorBopHoe
OCEMEHEHHE IO BCEM MPEANPHUSATUAM COCTABHJIO MO >KUBOTHBIM IepBod Jaktamuu 1,91, a mo
YKUBOTHBIM BTOPOI JakTanuu — 2,08 103sl, win 2769,5 u 3016,0 pyOieit coOTBETCTBEHHO.

Knrouesvie cnoea: cxema, /abn Oscunx, Ogcunx, Pecunx, 2opmMoHanvbHas cmMumMynayus,
ONn1000meopeHue, nepuod 00OPOBONILHOCO OHCUOAHUS

THE EFFECTIVENESS OF USING VARIOUS SCHEMES FOR STIMULATING
ESTRUATION IN HOLSTEIN COWS OF DIFFERENT LACTATIONS

Vera F. Pozdnyakova', Ivan I. Kuzmenkov?, Evgeniy A. Gulyaev?
1.2, 35K ostroma State Agricultural Academy, Karavaevo, Russia
Wfp577@yandex.ru, ORCID 0000-0003-1626-4193
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Abstract. In the article, in a comparative aspect, the results of stimulation of estruation in
Holstein cows according to the Double-Ovsynch, Ovsynch, Resynch schemes for the first and
second lactation are presented. Scientific and production researches were carried out on Holstein
cows with a productivity of 7 to 11 thousand kg of milk per lactation in ZAO named after V. L.
Lenin of the Yaroslavl region, OOO "BP Pokrovskoye" and OOO "Niva" of the Vologda region.
The purpose of the research is to study the effectiveness of using various schemes for stimulating
estruation in Holstein cows of different lactation. Stimulation of estruation was carried out during
the voluntary waiting period after calving cows and inseminated by recto-cervical method with
deeply frozen semen. After 32 and 38 days after insemination, the cows were tested for pregnancy
using a Honda Electronics HS-1600 ultrasound machine, and the number of pregnant and non-
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pregnant cows was determined. The researches have shown that it is more expedient to use the
Double-Ovsynch scheme to synchronize and stimulate estruation in cows, which turned out to be
more effective, especially in cows of the first lactation. The average percentage of fruitful
inseminations in the first lactation was 66.6%, in the second lactation — 60.6%. The average number
of semen doses (ANS) for fruitful insemination for all enterprises was 1.91 for first lactation
animals, and 2.08 doses for second lactation animals, or 2,769.5 and 3,016.0 rubles, respectively.

Keywords: scheme, Double-Ovsynch, Ovsynch, Resynch, hormonal stimulation, fertilization,
voluntary waiting period
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TEJIOCJIOXEHUE KOPOB IPOCJABCKOM MMOPOAbI PA3SHBIX TEHOTHIIOB
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Pedepar. B crarbe npencraBieHbl pe3yibTaThl OLEHKU KOPOB SPOCIABCKOM IOPOJBI U €€
BBICOKOKPOBHBIX TOJIITUHU3UPOBAHHBIX TOMECEH IO HIKCTEPhEPHBIM M KOHCTUTYIMOHAIBHBIM
MpU3HAaKaM BO  B3aMMOCBSI3M C  MOJIOYHOM  MPOJYKTHUBHOCTHIO.  YCTAaHOBJICHO,  4TO
TOJIIITUHU3UPOBAHHBIE KOPOBBI JIOCTOBEPHO MPEBOCXOJAT YHUCTOMOPOJHBIX SPOCIABCKUX TIO
nmpomepam: BbicoTa B kpecrtie (+5,0 cm; P > 0,99), Beicota B xonke (+5,5 cm; P > 0,99), kocas
muHa TynoBuia (+6,5 cm; P > 0,95), obxsar rpynu (+7,6 cm; P > 0,95), rimy6una rpynu (+3,8 cm;
P> 0,99) u xuBas macca (+46,0 kr; P > 0,99). ¥ 4ncTONOpOIHBIX SPOCIABCKUX KOPOB U MX
roMecel TMOJyuyeHa TMOJOXKUTENbHAsT B3aMMOCBS3b Hajosi ¢ BhicoTor B xonke (0,412; 0,402
COOTBETCTBEHHO), Hamos ¢ obxearom miactu (0,599, P > 0,99; 0,259 cOOTBETCTBEHHO).
UucTtonopoiHbie KOPOBBI UMEIOT JOCTOBEPHYIO MOJIOKHUTEIHHYIO B3aUMOCBSI3b HA/I0S C WHJIEKCOM
JUIMHHOHOTOCTH M OTPULATEIBHYIO B3aWMOCBSI3b C MHAEKCOM MacCUBHOCTH. OLEHKa MOJIOYHBIX
MIPU3HAKOB KOPOB SPOCIIABCKOM MOPOJbI coctaBisieT 83,8+0,54 Gaina, ToMMITUHU3UPOBAHHBIX —
84,7+1,13 Gamra. Mojo4yHble NPU3HAKU TOJIOXKUTEIBHO KOPPEIMPYIOT C BBICOTOM B XOJIKE H
00XBaTOM TpyAH Y 00€HX TPYIIT KOPOB, a Y APOCIABCKUX YHCTOMOPOIHBIX — C 0OXBATOM IISICTH.

Knwuesvie ciuoea: CONMUMUHUUPOBAHHbLE KOopoe6bl, IKCmepbepHbvle NpU3HaKu,
meJjloCnoMcerue, l1akmayus, MOJIOYHBIL MUn

THE BODY STRUCTURE OF YAROSLAVL BREED COWS OF DIFFERENT
GENOTYPES
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Abstract. The article presents the results of evaluating the Yaroslavl breed cows and its
high-blooded Holsteinized crossbreeds according to exterior and constitutional characteristics in
relation to dairy productivity. Holsteinized cows were found to be significantly superior to purebred
Yaroslavl cows in terms of measurements: height in the rump (+5.0 cm; P > 0.99), height at the
withers (+5.5 cm; P > 0.99), oblique body length (+6.5 cm; P > 0.95), chest girth (+7.6 cm; P >
0.95), chest depth (+3.8 cm; P > 0.99) and body weight (+46.0 kg; P > 0.99). Purebred Yaroslavl
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cows and their crossbreeds showed a positive relationship between milk yield and height at the
withers (0.412; 0.402, respectively), milk yield with the metacarpal girth (0.599, P > 0.99; 0.259,
respectively). Purebred cows have a significant positive relationship of milk yield to the index of
long legs and a negative relationship to the massiveness index. The evaluation of the dairy
characteristics of the Yaroslavl breed cows is 83.8 + 0.54 points, Holstinized — 84.7 + 1.13 points.
Milk characteristics are positively correlated with height at the withers and chest girth in both
groups of cows, and in Yaroslavl purebred — with metacarpal girth.

Keywords: Holsteinized cows, exterior characteristics, body structure, lactation, dairy type
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Pegepar. C Hauana 1990-X romoB TSXKEIOBO3HBIE JIOMIAAM MPETEPIETN 3HAYUTEIbHBIC
(eHoTUNIUECKHE U3MEHEHHS BCIICACTBUE OTCYTCTBHSI TPAMOTHOM CENEKIUH, YTPATHIN HCXOIHBIC
Fa6apI/ITBI U MBIONICYHYIO MAacCCy aJallTUPOBAHHBIX K TATJIOBBIM Harpy3KaM XWBOTHBIX. Bosnpmas
YacTh TSKEIOBO3HBIX JIOMIA/el COCPeloTOUEHa Y YAaCTHBIX BIIAJEIIbIIEB U UCHOJIB3YETCS B MSCHBIX
Ta0yHax 0e3 TpeHMHIa WM B KayecTBE BEPXOBbIX Jomaneil. [Ipu 3ToM 3aBoAYMKaM /10 CHX IOp
MPUXOJUTCA PYKOBOJICTBOBATHCS CTapbIMH HOPMATHUBHBIMU CIPAaBOUYHUKAMH M PEKOMEHIAlUSIMU
M0 pacu€Ty HOPM PaIMOHOB K 3aBOACKOMY COAEP KaHUIO JIOMIaIei ¢ MOTHOIEHHBIM TPEHUHTOM TI0
BO3PACTHBIM TPYIIIIaM U BBIOPAKOBKOM IO pe3yJsibTaTaM UCHbITaHUN pabouux kayecTB. Kpome Toro,
CIIOKHBIN pvaéT HE IIOAXOAuT HEOOJBIINM YaCTHBIM XOSHﬁCTBaM, HE HMCIOIIMM B IITaTe
JUIJIOMUPOBAHHOTO 300TE€XHUKA. B CBs3M ¢ 3TUM pa3paboTaHa JOCTATOYHO MPOCTas METOJIUKA
pacu€ra pamuoHa, TOCTYIHAs JUIsi WCIOJNB30BAaHUS KaK Ha KOHE3aBOAAX, TaK M B XO3SICTBE
YaCcTHOIO JIMIIA, COAEPIKAIIero OJAHY-IBE TojioBbl. Ilpeanmaraemas cxema pacuéra HOPM palMOHA
OCHOBaHa Ha OOMEHHOI OHEPTHUU W YUYUTBIBACT HCXOAHOC COCTOAHHUE KOHKPCTHOI'O XWBOTHOTIO:
BO3PACT, YIUTAHHOCTh, HAJMYUE XPOHUYECKUX 3a00JI€BaHHUH, CBOEBPEMEHHOCTh M a/IeKBATHOCTh
ACTCIIbBMUHTHU3AUMN W BaKIIMHAOWKU, NPUMEPHYIO CKOPOCTH MeTa6OJ'H/13Ma, BUI U MHTCHCHBHOCTH
paboThI, KOTOPYIO BBIMOJIHAET JIOIMIA/b, 1 KAYECTBO KOPMOB. YIIPOIIEHHAs cXeMa pacdyéra panuoHa
TSDKEITOBO3HBIX JIOMIAJICH MOKET UCTIOIB30BATHCS I pabounX TsHKEIOBO3HBIX JIOMIAICH, JIOIaaeH
X000u-Ki1acca 1 JIomaje, 3aefiCTBOBAHHBIX B 00€CIIeUeHUH MTPOJOBOJILCTBEHHOIN 0€3011acHOCTH.

Knroueeswie cnosa: mssicenogosmnvie nOpOdbl, PAyYUOH numaHus ﬂomadeﬁ, cucmema pacqéma
pauuona, obmennast OHeEp2Ul



CORRECTING OF FEEDING STANDARDS AND RATIONS FOR HEAVY DRAFT
HORSES IN MODERN CONDITIONS
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Abstract. Since the early 1990s, heavy draft horses have undergone significant phenotypic
changes due to a lack of proper breeding, have lost their original size and muscle mass of animals
adapted to draft loads. Most of the heavy draft horses are kept by private owners and used in meat
herds without training or as riding horses. At the same time, breeders still have to rely on outdated
regulatory reference books and recommendations for calculating ration rates for keeping horses at
the stud farms with full training by age groups and culling based on the test data of working
qualities. In addition, a complex calculation is not suitable for small private farms that do not have a
certified zootechnician on staff. In this regard, a fairly simple method for calculating the ration has
been developed, available for use both at stud farms and on private farms with one or two heads.
The proposed ration calculation scheme is based on metabolic energy and takes into account the
initial condition of the particular animal: age, fatness, presence of chronic diseases, timeliness and
adequacy of deworming and vaccinations, approximate metabolic rate, type and intensity of work
performed by the horse, and feed quality. The simplified ration calculation scheme for heavy draft
horses can be used for working heavy draft horses, hobby-class horses, and horses involved in
ensuring food security.

Keywords: heavy draft breeds, horse ration, ration calculation system, metabolic energy
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KOMILIEKCHASI JMATHOCTHUKA PEITPOAYKTUBHBIX BOJIE3HEN CBUHEMN,
OBYCJIOBJEHHBIX TAPBOBUPYCOM CBUHEM, PPCC, IUPKOBUPYCOM 2 THUIIA

Kaiicioans Bu', Ilasen IlerpoBuu Kpacouko?
I-2Butebcekas opena «3nak [Toueray rocyjapcTBeHHas aKaJeMUs BETEPUHAPHON MeIUIIUHEL,
Butebck, Pecybnuka benapychb
'bikaixuan1213@163.com
27696695@gmail.com

Pedepar. B penpoayKTHBHONM MaTONOTHM CBUHEH HAMOOJIBLIYIO POJb UTPAIOT BUPYCHI
penpoaykTuBHo-pecniuparoporo cunjapoma cuHeil (PPCC), mupkoBupyc 2 tuma (UBC-2) u
napsoBupyc (IIBC). ns ObICTpOro, BBHICOKOUYBCTBUTEIBHOTO M CIEUU(PUYHOTO OOHAPYKEHUS
BHUPYCHOT'O T€HOMa LIMPOKOE PAaCHpPOCTPAHEHNE TOMYUNIH MOJIEKYJISIPHO-OMOIOTrMYEeCKUE METO/IbI,
B IIepBYI0 ouepeb noiauMepasHas nenHas peakius (IILP). CoBpemeHnHble pa3pabOTKK HapaBiIeHbI
Ha CO3/[aHHe MYJIbTHIUIEKCHBIX TUarHOCTUYECKHX CHCTEM, KOTOPBIE MO3BOJISIOT OJHOBPEMEHHO U C
BBICOKOM () (EKTUBHOCTHIO BBIABIATH HECKOJIbKO BO30yauTENed B OJHOM o0pasle, 4YTo
3HAYUTENIbHO COKpallaeT BpeMs W CTOMMOCTb TecTHpoBaHMs. W3ydeHuwe pacnpocTpaHeHUus
BBIILICYKA3aHHBIX OOJIe3HEH TIOKa3alo akTyalbHOCTh HX i PecnyOnuku benmapycs. Tak,
CEPOIO3UTHBHOCTh CBUHOKOMIUTIEKCOB K BUpycy PPCC cocraBnser 77,5%. B cBsizu ¢ 3tiM ObuI
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pa3paboTaH MyJIbTUIUIEKCHBIA MeTO BBIsiBIeHUs1 reHoMOB Bupyca PPCC, LIBC-2 u I1BC, xoTopblii
MO3BOJISIET BBISBIISATH FEHOMBI BBIIIEYKAa3aHHBIX BUPYCOB B Pa3IMYHOM OMOJIOTMYECKOM MaTepualie
(CBIBOPOTKA KpOBM, IMAPEHXMMATO3HBIE OpPraHbl, M30JSATHl BHPYCa) C YyBCTBUTEIBHOCTBIO, HE
yCTyHaroIeil MOHOBapHaHTaM JUarHOCTUYECKUX PEAKIIUM.

Knrouesvie cnosa: nonumepasnas —yenHas — peakyus, —pacnpocmpaHenue,  8Upyc
PENPOOYKMUBHO-DECNUPAMOPHO20 CUHOPOMA CBUHEl, NAp8OBUPYC CEUHEl, CepONnoO3UmMUEHOCHDb,
YUpKoBUpPYC c8uHell

COMPREHENSIVE DIAGNOSIS OF PORCINE REPRODUCTIVE DISEASES DUE
TO PORCINE PARVOVIRUS, PRRS, CIRCOVIRUS TYPE 2

Kaixuan Bi!, Pavel P. Krasochko?
1:2vitebsk Order of the Badge of Honour State Academy of Veterinary Medicine,
Vitebsk, Republic of Belarus
'bikaixuan1213@163.com
27696695@gmail.com

Abstract. Porcine reproductive and respiratory syndrome (PRRS) virus, porcine circovirus
type 2 (PCV2), and parvovirus (PVS) play a major role in porcine reproductive pathology.
Molecular biological methods, primarily polymerase chain reaction (PCR), have become
widespread for rapid, highly sensitive, and specific detection of the viral genome. Modern
developments are aimed at creating multiplex diagnostic systems that allow the simultaneously and
with high efficiency to identify several pathogens in one sample, which significantly reduces the
time and cost of testing. The study of the spread of the above diseases has shown their relevance for
the Republic of Belarus. For example, the seropositivity of pig complexes to the PRRS virus is
77.5%. In this regard, a multiplex method for detecting the genomes of the PRRS, PCV2 and PVS
viruses has been developed, which allows detecting the genomes of the above-mentioned viruses in
various biological materials (blood serum, parenchymatous organs, virus isolates) with a sensitivity
that is not inferior to monovariants of diagnostic reactions.

Keywords: polymerase chain reaction, spread, porcine reproductive and respiratory
syndrome virus, porcine parvovirus, seropositivity, porcine circovirus
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JBYKPBILJIBIE HACEKOMBIE KAK MEXAHUYECKH BEKTOP
PACITPOCTPAHEHUSA NTHOEKIIMOHHBIX ATEHTOB B KOPOBHUKE
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Pedepar. MHOXECTBEHHOCTh BHJIOB OTpsJa JBYKPBUIBIX HACEKOMBIX BO BCEM MHPE,
pa3HooOpa3ue UX MUIIEBBIX MTPUBBIUEK, BBICOKAS MJI0JJOBUTOCTh, YHUBEPCAIbHOCTD JJISl BBDKHUBAHUS
B Pa3IMUHBIX cpefaXx OOWTaHUS M BO3MOXKHOCTb MPOCTPAHCTBEHHOTO MEpPEMELICHMsS 10 BO3AYXY
CIOCOOCTBYIOT TOMY, YTO OHH MOIYT CIYXXUTh BEKTOPOM pacHpOCTPAaHEHHUs IaTOTEHOB.
HUJIeHHCTOHOTHE MMEKT MCTOPUYECKH CIIOKMBIIMECS ACCOLMALMM C BUPYCaMH, y4acTBYs B BHJE
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MEXaHMUYECKUX U OHMOJOTMYECKHX BEKTOPOB. B 1TaHHOM HCCIENOBAaHWU aBTOPHI C TMOMOIIBIO
MOJIEKYJISIPHBIX METOJI0B IIPOBEJIH MCCIIEIOBaHUS 110 0OHApYKEHUIO0 T€HOMOB poTaBupyca A, Oeta-
KOpPOHABHpYca, BUpyca Maparpummna-3 U XJaMHJIAd Ha MyXaX, OTJIOBIECHHBIX B TIOMEUICHUSIX IS
JOWHBIX KOpOB. B nmomenienrnn KopoBHHUKA ObLIIM OOHApYX eHbI: Myxa nojeBas (Musca autumnalis),
Mayasi KoMHaTHas Myxa (Fannia canicularis), cepas xuBopoasmas koposauna (Musca larvipara),
OOBIKHOBEHHAs! KOPOBBs kuranka (Haematobia stimulanis), manas KopoBbsl xuranka (Liperosia
irritans), cuaue u 3enéueie mscHble Myxu (Calliphora walensis — cunsis nananenas u Calliphora
vicina — cuHSAA MsACHas MyxH, Lucilia sericata — 3enéHas MsCHas), Cepble MSCHBIC MYyXH
(Sarcophaga carnaria, Ravinia striata). JIByKpblible HaceKOMbIE OOECIEUMBAIOT MEXaHUYECKUUN
MEPEHOC BUPYCHBIX AareHTOB B JKUBOTHOBOJUYECKUX TOMEHIEHUSX C (EKaIbHO-OPATbHBIM H
BO3yIIHO-KaMeJIbHbIM MEXaHU3MOM PacCIpOCTPAaHEHHUS, B YACTHOCTH POTaBUPYCOB BHUJa A U Oera-
KOpPOHABHPYyCa, U B MUHHMAJILHON CTEIIEHH — BHPYCHBIX areéHTOB C a’pO30JIbHBIM MEXaHH3MOM
pacnpocTpaHeHHUs, YTO JIOKa3bIBaeT HEOOXOIMMOCTb CHIDKEHHS apTPONOJHOM uH(ecTanuu B
MMOMEIIIEHUU KOPOBHUKA JJII CHUKCHHSI BUPYCHOW HArPy3KHU W TOBBIIMIECHUS 3MMH300TOJIOTHIECKOTO
Os1aronory4us 1o UHQEKIMOHHBIM 00JIE3HSIM KUBOTHBIX.

Knroueswie cnoea: 08ykpulivie, Myxu, 8UPYCHASI KOHMAMUHAYUSL, PACNPOCMPAHEHUe, BEKMOD
nepeoauu, I1L[P, pomasupyc, kopoHasupyc, xaamuouu, eupyc napazpunna-3

DIPTERA INSECTS AS A MECHANICAL VECTOR OF SPREADING INFECTIOUS
AGENTS IN A COWSHED

P. P. Krasochko!, I. A. Krasochko?, R. B. Korochkin?, Yu. A. Stolyarova*, V. A. Konopskaya’

1:2.3.4,5Vitebsk Order of the Badge of Honour State Academy of Veterinary Medicine,
Vitebsk, Republic of Belarus

Author responsible for correspondence: Pavel P. Krasochko, 7696695@gmail.com

Abstract. The multiplicity of dipteran insect species all over the world, the diversity of their
food habits, high fecundity, versatility for survival in various habitats and the ability to move
through space via the air contribute to the fact that they can serve as a vector for the spread of
pathogens. Arthropods have historically established associations with viruses, serving as
mechanical and biological vectors. In this study, the authors, using molecular methods, conducted
studies to detect the genomes of rotavirus A, beta-coronavirus, parainfluenza-3 virus and chlamydia
on flies caught in accommodations for milk cows. The following were found in the cowshed: field
fly (Musca autumnalis), small domestic fly (Fannia canicularis), grey viviparous cow fly (Musca
larvipara), cattle stable fly (Haematobia stimulanis), cattle fly (Liperosia irritans), blue and green
blow flies (Calliphora walensis — bluebottle and Calliphora vicina — blue blow fly, Lucilia sericata
— green blow fly), grey blow flies (Sarcophaga carnaria, Ravinia striata). Diptera insects provide
mechanical transfer of viral agents in livestock buildings with a fecal-oral and airborne mechanism
of spread, in particular rotaviruses type A and beta-coronavirus, and to a minimum extent — viral
agents with an aerosol mechanism of spread, which proves the need to reduce arthropod infestation
in the cowshed to reduce viral load and increase epizootological well-being for infectious diseases
of animals.

Keywords: Diptera, flies, viral contamination, spread, transfer vector, PCR, rotavirus,
coronavirus, chlamydia, parainfluenza-3 virus
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CEPOTHUIIN3AIIAS BO3BYJIUTEJIEA AKTUHOBAIINJLJIIPHON 5
IUVIEBPOITHEBMOHUWMH, BBIIEJIEHHBIX OT IIOPOCSIT C PECOUPATOPHOM
MATOJIOT'MEA
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Aprem Ilerpouy Jlemuur®
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ABTOp, OTBETCTBEHHBIH 32 nepenucky: Mpuna AnekcanaposHa Kpacouko,
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Pegepar. CBunoBoactBy Pecnybnuku benapych B COBPEMEHHBIX YCIOBUSAX HMPHUXOAUTCS
CTAJIKUBATbCS C PSIOM IMPOOJIEeM, CBA3AHHBIX HE TOJBKO C SKOHOMHYECKMMH BBI30BaMM, HO U C
o0ecriedeHreM BeTepuHApHOro Ojaromonydusi B oTpacid. Llenb HacToOAIIero WcCiaeqoBaHUS —
U3y4YEHUE paclpoCTpPaHEHHs, OCOOCHHOCTEH BBIACICHMS U MPOBEAECHUE CEPOTUIHM3ALUU
BO30ynuTenst akTuHoOauusuispHo 1uieBponHeBMoHuu (AIIIl) or mopocsT ¢ pecnupaTopHOi
[aTOJIOTMEN B CBUHOBOJUECKUX XO3SHCTBAaX. Y CTAaHOBJIEHO, YTO BO30YAUTENb aKTHHOOALMIIISIPHON
IUIEBPOITHEBMOHMM ~ CBMHEM LUPKYJIMPYeT B  H3Y4YaeMbIX CBHUHOBOJYECKHUX  XO3SICTBaXx.
Onu3ooTonoruyeckoe 3HadeHue umeroT 10 cepoTunoB Bo30OyauTens O0Jie3HH, M3 KOTOPBIX
peo0IIaaroNIMMK SBIISTIOTCS cepoTunsl: 1, 2, 4, 5,6, 7, 9, 10, 11, 12. Haubonee naduUIrpoBaHbl
CBUHBM Ha 115 neHb oTKOpMa HUXKE CpelHEeN KOHIULIMH, Y KOTOPBIX BbIABISIUCH 2, 4—7,5, 10 n 12
cepotunsl Bo3Oyaurenss AIlll, a y peMOHTHBIX CBUHOK BbIABIsUIMCH 2, 5, 10 u 12 ceporunsr AIIIL.
Haumenee nHpUUMPOBaHbl CBUHBY CpeAHel KoHAuLuN Ha 140 1eHb OTKOpPMA, y KOTOPBIX BBISBIECH
Toisibko 2 ceporun AIIIT.

Knrwuesvie cnosa: aKmuH06al4uﬂﬂﬂpHa}Z Nnj1e6pONHEeBMOHUA, NOPAIICEHUA NE2KUX, meueHue
60]263Hu, cepomunuzayus

SEROTYPING OF ACTINOBACILLUS PLEUROPNEUMONIAE CAUSATIVE AGENTS
ISOLATED FROM PIGLETS WITH RESPIRATORY PATHOLOGY

Irina A. Krasochko!, Artem V. Pulish?, Artem P. Lemish?
I:2Vitebsk Order of the Badge of Honour State Academy of Veterinary Medicine,
Vitebsk, Republic of Belarus
3ZAO "Consul", Brest, Republic of Belarus

Author responsible for the correspondence: Irina A. Krasochko,
krasochko1961@mail.ru

Abstract. The pig breeding of the Republic of Belarus in modern conditions has to face a
number of problems associated not only with economic challenges, but also with ensuring
veterinary welfare in the industry. The purpose of this research was to study the distribution,
features of isolation and serotyping of the causative agent of actinobacillus pleuropneumoniae
(APP) from piglets with respiratory pathology in pig farms. It has been established that the
causative agent of actinobacillus pleuropneumoniae of pigs circulates in the pig farms under study.
10 serotypes of the causative agent of the disease are of epizootological importance, of which the
predominant serotypes are 1,2, 4,5,6,7,9, 10, 11, 12. Pigs were most infected on the 115th day of
fattening below the fair condition, in which 2, 4-7, 5, 10 and 12 serotypes of the causative agent of
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APP were detected, and 2, 5, 10 and 12 serotypes of APP were detected in replacement gilts. The
least infected pigs of fair condition on the 140th day of fattening, in which only the second serotype
of APP was detected.

Keywords: actinobacillus pleuropneumoniae, lung damage, disease process, serotyping
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PACITIPOCTPAHEHUE 'EHETUYECKOM AHOMAJIMA DUMPS
Y XOJIMOI'OPCKOI'O CKOTA
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Pedepar. MOHUTOPUHT TEHETHYECCKUX JE(DEKTOB SBISCTCS KPUTHYCCKH BaKHBIM
3JIEMEHTOM COBPEMEHHOM CEJIEKLIMM MOJIOYHOIO CKOTa. B yClIOBHSIX aKTMBHOW TOJIITHHU3ALUU
JIOKQJIbHBIX TOPOJI BOSHUKAET PUCK MHTPOAYKLMU M HAKOIUIEHUS B CTaJaX PELECCUBHBIX MYyTAllUM,
B YAaCTHOCTU MYTAaIlUH, CBs3aHHON c mposiBienueM cunapomMa DUMPS (medunmra depmenta
ypunuamorodocdarcuaTassl). Llenpio paboTel ObUTa omeHka pacrnpoctpanéHHoctd DUMPS B
BBICOKOIIPOJYKTUBHOM YacTH MOMYJSIUU XOJIMOTOPCKOTO CKOTa ApXaHTelbCKoW o0jactu u
pa3paboTka METOJ0B MPOPUIaAKTUKN HakorieHus myTtanuu. Metonom [TIP-ITIP® nuarnoctuku
MIPOBE/IEHO TeHOTUNMpoBaHue 234 KUBOTHBIX: 80 OBIKOB-NPOU3BOJAUTENEH MueMnpennpuarus, 121
KopoBbl BbiciIel cenekuuoHHOW Tpynmbl (BCIY) m 33 pemoHTHBIX OblukoB. Cpeau OBIKOB-
npousBoauteneit Hocutenu DUMPS He BbISBIEHBI, YTO CBUAETENHCTBYET 00 3((eKTHBHOCTH
CYIIIECTBYIOIIETO TEHETHYECKOTO KOHTPOJISI TUIEMEHHBIX OBIKOB. Cpeau pEeMOHTHBIX OBIUKOB
oOHapyXeHO 3 TreTepo3uroTHeIX Hocutens mytanuu (9,1%), a cpeaun xkopoB BCIT — Bcero 7
CKpBITBIX Hocutenent (5,8%). Pacnpenenenne kopoB-HOCUTENEH MO cTazaM ObIJIO HEOJIHOPOIAHBIM:
or 0% (AO IInemszaBox «Xommoropckuity, AO «Baxckoe») o 5,1% B xoszsiictee AO
«Arpodpupma «Bensckoe» u 10 14,3% (OO0 «llexxmay). YCTaHOBIEHO, YTO KOPOBBI-HOCHUTEIIH
myTtaiun B BCI' umenu noctoBepHo 0oiiee BBICOKYIO 0O TOJIITHHCKONH KpoBH (79,3% npoTus
73,6% y cBOOOJHBIX OT MyTallUM KUBOTHBIX) U BBICOKYIO MPOAYKTUBHOCTH (YJOW MO HauBbICIIEH
naktauun 11929 kr), 4ro caepKMBaeT MX CENEKIHMOHHYI BbIOpakoBKy. Ha ocHoBe aHammu3a
MEXIYHAapOJAHOIO ONbITa M TOJYYEHHBIX JaHHBIX MPEUIOKEHa KOMIUIEKCHAas CHCTeMa
npoWIaKTUKK, BKIIOYAIONIAs BHEAPEHHE OJEMEHTOB T'E€HOMHOW  CEJeKIHH, CO3JaHue
pPErHOHAJIBHOTO TreHeTHdeckoro OaHka JaHHbIX, oOs3arensHoe JIHK-TecTupoBanume Kopos
OBIKOTIPOM3BOSAIIEH TPYNIbI U PEMOHTHOT'O MOJIOJIHSKA, a TakKe 0Opa3oBaTelbHbIE MPOTPAMMBI
Ui cenekunoHepoB. IlokazaHo, 4TO cCOXpaHEHHE T'€HETUYECKOro 30pOBBbS MOMYJSIUN Tpelyer
UHTETpali MOJIEKYJISIPHO-TEHETUUECKUX METOJ0B B CTAHJAPTHBIE IIPOTOKOJBI IJIEMEHHOU
paboTHI.

Knrwouesvle cnosa: xonmozopckas nopooa, MoOHoceHHble 3abonesanusi, DUMPS,
eonwmuHckas nopooa, I11]P-ouaenocmuxa
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THE SPREAD OF THE DUMPS GENETIC ANOMALY IN THE KHOLMOGOR CATTLE
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Abstract. Monitoring of genetic defects is a critical element of modern dairy cattle
breeding. In conditions of active Holstein breeding of local breeds, there is a risk of the introduction
and accumulation of recessive mutations in herds, in particular, a mutation associated with the
manifestation of DUMPS syndrome (deficiency of the enzyme uridine monophosphate synthase).
The aim of the work was to assess the prevalence of DUMPS in the highly productive part of the
Kholmogorsk cattle population of the Arkhangelsk region and to develop methods for preventing
the accumulation of mutation. The genotyping of 234 animals was carried out by the PCR-RFLP
diagnostic method: 80 servicing bulls of the animal breeding enterprise, 121 cows of the highest
breeding group (HBG) and 33 replacement bull-calves. No DUMPS carriers have been identified
among the servicing bull, which indicates the effectiveness of existing genetic control of breeding
bulls. 3 heterozygous mutation carriers (9.1%) were found among replacement bull-calves, and only
7 hidden carriers (5.8%) — among the cows of the highest breeding group. The distribution of carrier
cows by herd was heterogeneous: from 0% (AO "Kholmogor" Breeding Plant, AO "Vazhskoe") to
5.1% in the farm of AO "Agrofirma Velskoe" and up to 14.3% (OOO "Pezhma"). It was found that
cows carrying mutations in HBG had a significantly higher proportion of Holstein blood (79.3%
versus 73.6% in mutation-free animals) and high productivity (milk yield at the highest lactation of
11,929 kg), which restrains their selective culling. Based on the analysis of international experience
and the data obtained, a comprehensive prevention system has been proposed, including the
introduction of genomic selectionelements, the creation of a regional genetic database, mandatory
DNA testing of the bull-producing group cows and replacement young animals, as well as
educational programs for breeders. It has been shown that the preservation of the genetic health of
the population requires the integration of molecular genetic methods into standard breeding
protocols.

Keywords: Kholmogor breed, monogenic diseases, DUMPS, Holstein breed, PCR
diagnostics
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ACCOILIMATUBHBIE B3BAUMOCBSI3U TEHOB DGAT1 M LEP C MOJIOYHOM
U MSICHOM IMMPOJYKTUBHOCTBIO KOPOB (OB30P)

IL. O. leroues!, A. A. YanukniiZ, K. 1. Yanukas®, B. A. lypkuna*
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ABTOp, OTBETCTBEHHBIH 3a nepenucky: Anekcell AnekcanapoBuy Yaukui,
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Pedepar. IIpoGiema oOecneuenus HaceneHuss Poccuu TOBSAMHONW COOCTBEHHOTO
IIPOU3BOJICTBA, HECMOTPSI Ha JTIOCTHKEHHUS 300TE€XHUYECKOW HAYKW M NPAKTHKH, HE TEPSIET CBOEU
aKTya’abHOCTH. PemnTh €€ myTéM BBIpAIMBAHUA U OTKOPMA CKOTA CIIELMAIU3UPOBAHHBIX MACHBIX
MOpPOJ, MSCO KOTOPHIX 00JIaAaeT BBHICOKMMH BKYCOBBIMH M INHMTATEIbHBIMU KadeCTBAMM, KaK B
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KocTtpomckoit obnacTu, Tak U B CTpaHe B IEJIOM, MTOKA HE YAAETCsA. DTO CBI3aHO KaK ¢ HEOOIBIION
YHCJIEHHOCTBIO XO3AHCTB, 3aHUMAIOLIUXCS pa3BEEHUEM MSCHBIX TMOPOJ, TaKk U co craboi
JIOCTYITHOCTBIO COOTBETCTBYIOIIETO UMIOPTHOIO IJIEMEHHOr0 Matepuana. CloXuBIIasCcs MPaKTUKa
BBIPALIMBAaHUS U OTKOPMAa CBEPXPEMOHTHOTO MOJIOJHSKA MOJIOYHBIX U MOJIOYHO-MSICHBIX IMOPOJ]
MO3BOJISICT TOKPBITh 3HAYUTENBHYI0 YacTh MNOTPEOHOCTH B TOBSOUHE, OJHAKO OTO MEHEe
3¢ (}eKTUBHO, YeM OTKOpM MsCHOro ckoTa. OZHMM U3 BO3MOXKHBIX CIOCOOOB pEHICHUS ATOU
MpoOJIeMBl  TIPEJCTABISICTCS HKCIIONB30BAaHUE B celleKiuu MojoyHoro ckora JIHK-mapkepos,
CBSI3aHHBIX OJTHOBPEMEHHO KaK C MSICHOM, TaK U MOJIOUHOM MpoIyKTHUBHOCTHIO. K unciy naubosnee
M3YYEHHBIX JIOKYCOB, YJIOBJICTBOPSIOIIUX JAaHHBIM YyclIoBUsiM, OTHOcsATCS TeHbl MSTN, CAPN,
CAST, RORC, DGATI, LEP u GH. BBuay minefioTponHOro AEHCTBUS 3THX T€HOB, UX MOXXHO
MIPUMEHSTh B CEJICKIIMOHHON paboTe B KayecTBE MAPKEPOB MOJIOYHON U MSICHOU MPOIYKTUBHOCTHU
KOPOB, YTO B CBOIO 04epes OyaeT crocoOCTBOBATh COBEPIICHCTBOBAHUIO MSCHBIX XapaKTEPUCTHK
Pa3BOAMMBIX >KMBOTHBIX U TOBBIIMIEHUIO JIOCTYMHOCTH KA4e€CTBEHHBIX MSCHBIX MPOAYKTOB IS
HaceJIeHus B 11eJIOM. B JaHHOM cTaThe MpUBOAUTCA 0030p JIMTEPATYPHBIX JIAHHBIX O T'€HE JICITUHA
(LEP) u qmammnriaunepon-O-amunrpancdepassl (DGAT1). PaccmarpuBaroTest akTyallbHBIE JaHHBIC
O CTpPOCHWH, OMOIOTHYECKON (YHKIIMH, OCHOBHBIX IMOTMMOPQHBIX JIOKyCaX W WX BIUSHUU Ha
MPOJYKTUBHBIE KAa4eCTBA KMBOTHBIX, a TAKXKE MPUBOJAATCSA CBEACHUSA O YaCTOTaX BCTPEYAEMOCTH
T€HOTHIIOB U aJUIeNIel B PA3IMYHBIX MOMYJISALUSIX KPYITHOTO POraToro CKoTa.

Knwuesvie cuoea: C€EH, JennuH, duauuﬂeﬂuuepm-O—auwzmpaucqbepas’a, MACHAA
I’lpOdmeu(i‘HOC‘mb, MOJIOYHAA npodyxmuenocmr;, KOopoe6bl

ASSOCIATIVE RELATIONSHIPS OF DGAT1 AND LEP GENES WITH DAIRY
AND MEAT PRODUCTIVITY IN COWS (REVIEW)

P. O. Schiogolev!, A. A. Chaitskiy?, K. D. Chaickaya?, V. A. Durkina*
1.2.3.49K ostroma State Agricultural Academy, Karavaevo, Russia

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

Abstract. The problem of providing the Russian population with domestically produced
beef despite the achievements of animal science and practice remains relevant. Solving it by raising
and fattening of cattle of specialized beef breeds, whose meat has excellent taste and nutritional
qualities, both in the Kostroma region and in the country as a whole, has not yet been successful.
This is due to both the small number of farms engaged in breeding beef breeds and the limited
availability of appropriate imported breeding material. The current practice of raising and fattening
excess replacement young stock of dairy and dairy-beef breeds covers a significant part of the
requirement of beef, although it is less efficient than fattening beef cattle. One possible way to solve
this problem is to use DNA markers associated with both meat and dairy productivity in dairy cattle
breeding. Among the most studied loci that meet these conditions are the genes MSTN, CAPN,
CAST, RORC, DGATI, LEP, and GH. Due to the pleiotropic effect of these genes, they can be
used in breeding work as markers of dairy and meat productivity in cows, which in turn will
contribute to improving the meat characteristics of the bred animals and increasing the availability
of quality meat products for the general population. This article provides a literature data review of
the leptin (LEP) gene and diacylglycerol-O-acyltransferase (DGATI1). Relevant data on the
structure, biological function, major polymorphic loci, and their impact on the productive qualities
of animal are examined, as well as information on the frequencies of genotypes and alleles in
various cattle populations are provided.

Keywords: gene, leptin, diacylglycerol-O-acyltransferase, meat productivity, dairy
productivity, cattle
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T'EHBI-MAPKEPBI MSICHOM 1 MOJIOYHOH IMTPOJAYKTUBHOCTHU KPYITHOI'O
POT'ATOI'O CKOTA: TG, RORC " SCD (OB30P)

I1. O. Ileroaen!, A. A. Yanuxuii?, K. [I. Yaunkasn?, B. A. lypkuna*
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leha.chaittskiy@mail.ru, ORCID 0000-0002-5853-3809

Pedepar. B cratbe npuBozadrcs nurepaTypHble CBeAEHUs O reHe tupeorsnodynuHa (TG),
opannoro pernentopa C perunoeBorr kuciotel (RORC) u creapon-KoA-aecarypassl (SCD1). B
kayectBe nepcrnektuBHoro JIHK-mapkepa B rene TG paccmarpuBaercs nomumopdusm C422T,
aCCOLMMPOBAHHBIM, MO  JaHHBIM  MHOTOYMCJICHHBIX  HCCIEIOBaHHWH, ¢  HaKOIUICHUEM
BHYTPUMBIILIEYHOI'O KUpPA MPU OTKOPME CKOTAa U COOTHOLIEHUEM PA3JIMYHBIX JKUPHBIX KUCIOT B
Msice, a TaKXkKe C YIOeM U >KUPHOMOJOYHOCTHIO MOJOYHBIX KOpoB. IIpum srom renorun CC,
CBS3aHHBI C BBICOKMM YJO€M, 4Yalle BCTpedyaeTrcs y UEPHO-NMECTPOM, XOJIMOTOPCKOW U
KOCTPOMCKO# mopoj, a reHotun TT, accoluupoBaHHBIN C MOBBIIEHHONW «MPaMOPHOCTHIO» Msica U
KHUPHOCTBIO MOJIOKAa — Y TepeopCKOM, CHMMEHTAJIbCKOW M Ka3axCcKoil OenoronoBoil. B kauectBe
nepcnektuBHblX JIHK-MapkepoB, nokanu3oBanHbix B reHe RORC, psgom wuccienoBateneit
MpeUIaraloTcss OJHOHYKIeoTHIHbIe momuMopdmsmer g.3290T>G u g.3984A>G, cBsizaHHBIE C
MOBBILIEHHBIM OTJIOKEHHEM BHYTPUMBILIEYHOTO KUPA U «MpaMOpPHOCThIO» Msica. [lo comepxanuio
KelaTeNnbHOU [UIsl «MpamopHoctu» Msca T-ammenu sokyca RORCg.3290T>G  3HauMTenbHO
JTUAMPYET CKOT repedopackoil mopoabl, a mnepcrnektuBHbld reHoTun GG jokyca g.3984A>G
MPUCYTCTBYET B IMOMYJISIIUU CKOTa a0epAMH-aHTYCCKOW M PYCCKOW KOMOIoi mopon. B kauectBe
nepcrnektuBHoro JIHK-mapkepa B rene SCDI1 paccmarpuBaetcst nonumoppuzm T878C (A293V),
ACCOLIMMPOBAHHBIN C COJIEPKaHUEM IOJMHEHACHIIIEHHBIX XUPHBIX KHUCIOT U BHYTPUMBILIEUHOTO
KHUpa B Msce, TOJIIUHOW MOIKOKHOTO XHpa, YIO0eM, COAEpKAHHEeM >Khpa M Oelka, a Takke
KUPHOKUCJIOTHBIM COCTaBOM MOJIOKa KopoB. Ilpu sTom HauOonblias A0ds >KMBOTHBIX C
JKEJIaTENIbHBIM JUIsl MACHBIX KadecTB reHoTunoM TT oTmedaercs B CHMMEHTAIbCKOW M SITOHCKOM
y€pHOU mMopojax, a HaumOosbmas noyst Hocutened reHotuna CC, CBSI3aHHOTO C TOBBIIIEHHOMN
MOJIOYHOH MPOAYKTUBHOCTBIO — B ITOMYJISLUHU TOJIITHHCKOTO CKOTA.

Knrwoueewie cnosa: kpynnwviii pocamulii ckom, 2en, mupeo2no6ynut, opgpannviii peyenmop C
pemuHnoegou  Kuciomsl, cmeapon-KoA-Oecamypasza, MmAcHas npOOYKMUBHOCMb,  MONOYHAS
NPOOYKMUBHOCHb

THE GENETIC MARKERS OF CATTLE BEEF AND MILK PRODUCTIVITY:
TG, RORC AND SCD GENES (REVIEW)

P. O. Schiogolev!, A. A. Chaitskiy?, K. D. Chaickaya?, V. A. Durkina*
1.2.3.4K ostroma State Agricultural Academy, Karavaevo, Russia

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

Abstract. The article provides literature information on the thyroglobulin gene (TG), orphan
receptor C of retinoic acid (RORC), and stearoyl-CoA desaturase (SCD1). The C422T
polymorphism in the TG gene is considered a promising DNA marker, according to numerous
studies it has been associated with the accumulation of intramuscular fat when fattening livestock
and the ratio of various fatty acids in meat, as well as with milk yield and butterfat percentage of
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dairy cows. At the same time, the CC genotype associated with high milk yield is more common in
Black-and-White, Kholmogory and Kostroma breeds while the TT genotype associated with
increased "marbling" of meat and fat content of milk is more common in Hereford, Simmental and
Kazakh White-headed breeds. As promising DNA markers localized in the RORC gene, a number
of researchers have proposed single nucleotide polymorphisms g.3290T>G and g.3984A>G
associated with increased intramuscular fat deposition and "marbling" of meat. In terms of the
content of the T-allele of the RORC g.3290T>G locus, which is desirable for the marbling of meat,
Hereford cattle significantly outperforms other breeds, while the promising GG genotype of the
2.3984A>G locus is present in the population of Aberdeen Angus and Russian Hornless cattle. The
T878C (A293V) polymorphism in the SCD1 gene is considered a promising DNA marker
associated with the content of polyunsaturated fatty acids and intramuscular fat in meat, the
thickness of subcutaneous fat, milk yield, fat and protein content, as well as the fatty acid
composition of cow's milk. At the same time, the largest proportion of animals with the TT
genotype desirable for meat qualities is observed in Simmental and Japanese Black breeds, and the
largest proportion of carriers of the CC genotype associated with increased dairy productivity is
observed in the Holstein cattle population.

Keywords: cattle, gene, thyroglobulin, orphan retinoic acid receptor C, stearoyl-CoA
desaturase, meat productivity, dairy productivity
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MOJIOYHAS IPOAYKTUBHOCTH 1 BOCITPOU3BOJUTEJIbHBIE KAYECTBA
KOPOB APOCJIABCKOMU ITOPO/IbI

A. C. Bymikapesal, H. A. [llaexosa?, E. A. [TusoBaposa’, O. B. ®uinnckas?, A. JI. Bykanos®
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ABTOp, OTBETCTBEHHBIH 3a nepenucky: Hanexna AnexceeBHa lllaexoga,
n.muraveva@yarcx.ru, ORCID 0009-0003-9828-6608

Pedepar. B crarbe oOuEHEHBI MOKa3aTead  MOJOYHOM  IPOAYKTUBHOCTH U
BOCIPOU3BOIUTEIIbHBIE KAYECTBA IO IMOCIEIHEW 3aKOHYEHHOM JIAKTALIMK y KOPOB SIPOCIIABCKOU
MOpO/ABl B OJHOM M3 IUIeM3aBOAOB SpociaBckoit obmactu. OOBEKT HUCCIENOBaHUS — JOWHBIC
KOPOBBI SIPOCIIABCKOM TMOPOJBI B KOJWYECTBE 756 TOJOB, B 00pabOTKYy HE BOLUIM 2 TOJOBHI,
nMeromue 6 oténos. [lo pe3ynbpraram HccaeqOBaHUN BBISBIIEHO, UYTO MakCHUMallbHbIe yaou 3a 305
JTHEW JaKTallud HaOMI0JaNCh Y KOPOB Tocie TpeThero oréna — 9722 xr monoka (P > 0,999) c
JIOCTOBEPHO BBICOKMMH TOKa3aTeNIMU BBIXOJa MOJOYHOTO kupa u Oenka — 407,5+6,6 kr (P >
0,999) u 3289 xr (P > 0,99) coorBercTBeHHO. Hambosnbiias OGEIKOBOMOJOYHOCTh OTMEUEHA Y
KOpoB mocne nepsoro oréna (3,43%), mokazaTenb >KUPHOMOJIOYHOCTH C BO3PACTOM yBEIUYMBAIICS,
MPOSIBJISiS HAMOOJBIITNE 3HAYEHHST B MOJIOKE KOpOB mocie ueTBéproro oréna — 4,39% (P > 0,99). B
CpeIHEM NIEPBOE OCEMEHEHHUE TEJOK SIPOCIaBCKOM MOPOJbI OcyllecTBisierca B 14—16-mecsiuHoM
Bo3pacTe >xuBoM Maccoil 389,8 kr. Bospact mepBoro oré€na mnpuxoauTca Ha 24,6 Mecsues.
VYcTaHOBIEHO, YTO CpelUd HCCIEAYyEeMBbIX KOPOB IOCIE IMEpPBOro OTENA CaMblil paHHHUI BO3pacT
MEepPBOro IJIOJOTBOPHOIO oceMeHeHus — 14,7 mecsaueB W HauOonbluas >kuBas macca 392,2 Kr.
[IponomKUTENBHOCTH CEPBUC-TIEPHO/Ia COCTaBUIa B cpeHeM 124,3 nHel, cyXOCTOMHOro neproja —
55,1 nueit, mexotenbHblld nepuo — 400 nueit. KoadduumeHT BoCipor3BOAUTENILHON CIIOCOOHOCTH
KOpOB COCTaBWII B cpeaHeM 1o BeiObopke 0,94, a mHnmekc momoButoctu — 50,3%, uyTto siBisiercs
ONTUMAJBHBIM TIOKA3aTeIeM W YKa3bIBA€T HAa XOPOIIYIO IUJIOJIOBUTOCTH MAaTOYHOTO ITOTOJIOBBS
KOPOB SIPOCIABCKOM TOPOJIbl. MeXy YI0eM U WHAECKCOM IIJI0JJOBUTOCTH, YAOEM U KOI(PPUITESHTOM
BOCITPOHM3BOIUTEIHFHOM CIIOCOOHOCTH BBISBJIICHA OTpHUIATENbHAs B3auMOCBs3b (r = —0,32, r = —0,38



coorBeTcTBeHHO (P > 0,999). CnenoBarenbHO, C MOBBIILIEHUEM Y0 BOCIPOU3BOAUTEIbHAS
CIIOCOOHOCTH KOPOB CHMIKAETCS, UTO CBSA3AaHO C YBEIWYEHUEM WHTEHCHBHOCTH MX MCIOJIb30BAHUS U
BO3pACTaHUEM CEpBUC-TIEPHOA.

Knwueswie cnoea: apociasckas nopooa, MoI0YHAsL NPOOYKMUBHOCMb, 803PACH 8 OMENAX,
NPUHAONEHCHOCMb K JIUHUU, KOpperayus, Kodgguyuenm 60cnpouzsooumenbHol cnocooHocmu,
UHOEKC N10008UMOCMU

MILK PRODUCTIVITY AND REPRODUCTIVE QUALITIES OF YAROSLAVL BREED
COWS

A. S. Bushkareval, N. A. Shaekhova?, E. A. Pivovarova?, O. V. Filinskaya“, A. L. Bukanov®
1.2.3.4. 5y aroslavl State Agrarian University, Yaroslavl, Russia

Author responsible for the correspondence: Nadezhda A. Shaekhova,
n.muraveva@yarcx.ru, ORCID 0009-0003-9828-6608

Abstract. The article assessed the indicators of milk productivity and reproductive qualities
for the last completed lactation in cows of the Yaroslavl breed in one of the breeding plants of the
Yaroslavl region. The object of the study was milk cows of the Yaroslavl breed in the amount of
756 heads, 2 heads with 6 calvings were not included in the processing. According to the results of
the research, maximum milk yields for 305 days of lactation were observed in cows after the third
calving — 9722 kg of milk (P > 0.999) with significantly high milk fat and protein yields — 407.5 +
6.6 kg (P >0.999) and 328.9 kg (P > 0.99), respectively. The highest milk protein content was noted
in cows after the first calving (3.43%), the butterfat percentage increased with age, showing the
highest values in cows' milk after the fourth calving — 4.39% (P > 0.99). On average, the first
insemination of heifers of the Yaroslavl breed was carried out at the age of 14—-16 months with a
live weight of 389.8 kg. The age of the first calving was at 24.6 months. It was found that among
the cows under study after the first calving, the earliest age of the first fruitful insemination was
14.7 months and the largest live weight was 392.2 kg. The duration of the service period was on
average 124.3 days, the dry period — 55.1 days, the calving interval — 400 days. The reproductive
capacity rate of cows averaged 0.94 in the sample, and the fertility index was 50.3%, which is the
optimal indicator and indicates good fertility of the breeding stock of cows of the Yaroslavl breed.
A negative relationship (r =—0.32, r = —0.38, respectively (P > 0.999) was found between milk yield
and fertility index, milk yield and reproductive capacity coefficient. Consequently, with an increase
in milk yield the reproductive capacity of cows decreases, which is associated with an increase in
the intensity of their use and an increase in the service period.

Keywords: Yaroslavl breed, milk productivity, age at calving, lineage, correlation,
reproductive capacity coefficient, fertility index
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CEJIEKHMOHHO-TEHETHYECKUE ITAPAMETPbI MOJIS)‘IHOFI
MMPOAYKTUBHOCTHU IIOMECHBIX KOPOB APOCJIABCKOH ITIOPO/IbI

Ceeruana Baaaumuposna 3uipsinosa’, Mapuna Baagumuposna AGpamona?

12 IpocnaBckuii HayuHO-HCCIEN0BATELCKUM HHCTUTYT KMBOTHOBO/CTBA M KOPMOIPOU3BOICTBA —
¢dunman deneparbHOTO rOCyAapCTBEHHOTO OI0KETHOTO HAYYHOTO yupexaeHus «DenepanbHbii
HAyYHBIN LIEHTP KOPMOIIPOU3BOICTBA U arposkoioruu umenu B. P. Bunbsmcay,
MuxaiinoBckuii, Poccus
Izyryanovasv2017@yandex.ru, ORCID 0000-0002-4975-9806
Zabramovam2016@yandex.ru, ORCID 0000-0003-3085-8844

Pedepar. B pabGore mnpeacraBieHbl HUCCICIOBAHHUS [0 MOHUTOPUHTY CEJICKIIHOHHO-
TeHETUYECKUX MapaMeTPOB MPOAYKTUBHBIX MPU3HAKOB TOMECHOTO MOJIOUHOTO CKOTa SIpociaBcKoit
obmactu 3a mepuog ¢ 1995 mo 2024 romel. OOBEKTOM HCCIIEIOBAHUS TOCTYXHIH TIOMECHBIE
(spocnaBckas X TOJIITUHCKAs)) KOPOBBI-MIEPBOTENKHU SPOCIABCKOM TMOPOABI, OOIee KOITUYECTBO
HCCIIEIOBAaHHBIX JKUBOTHBIX cocTaBuiao 4881 rosoBa. B pesynpraTe aHammsa JUHAMUKU
MoKa3arejael MOJOYHOW MPOAYKTUBHOCTH BBISIBIEHO CTaOWJIbHOE TMOBBbINIEHHWE HanoeB. [lpu
M3y4YeHHH (DEHOTHITMYECKOW W3MEHUYMBOCTH MPOIAYKTHBHBIX IMPU3HAKOB YCTAHOBJICHO, YTO BCE
MOKa3aTeIM HaXOJAWJIMCh B TIpeiesiax OMOJIOTHYSCKUX HOPM M cOCTaBWIIM i Hamos 18,8...27,9%,
JUTsl MAacCcoBOM fonu xkupa — 5,1...12,6%, s maccoBoit gonu 6enka — 4,3...7,1%. MakcumaabHbIi
K02((DUIMEHT HAC/IeyeMOCTH 10 HAJI0K0 yCTaHOBNIeH 3a nepuoz ¢ 2020 r. mo 2024 r. (h? = 0,813).
Ha npotsbkenun Bcex MepuojioB MPOCHekKUBaETCsA cinabas OTpUIIATENIbHAS CBS3b MEXIY YI0€M U
coJiepkaHueM xupa U Oenka B Mojoke. OgHako B mHTepBasie ¢ 2010 1. mo 2014 r. Habmromaercs
cirabasi TOJIOKUTEIbHAS U CTATUCTUYCCKH 3HAYMMAasl CBS3b: KOA((MUIIMEHT KOPPEIISAIUN COCTABIISET
10,264 npu ypoBHe 3HaunMoctd P < 0,05 u +0,089 npu P < 0,01 cooTBercTBeHHO. bbUIO M3y4YeHO
BIIMSIHUE TIAPATUITUYECKUX M TEHETUYECKUX (PAKTOPOB HA HAJI0M, MACCOBYIO JOJIO KHUpa U Oelika B
MOJIOKE KOpOB MO TmepBod Jsaktauud. M3 mnapatunuueckux ¢(akTopoB Hauboliee 3HAYHMMbBIM
OKa3aJIOCh BJIMSTHUE >KMBOW MacChl MpH TEpBOM OTENe, KoTopoe coctaBwio ot 20,7 mo 41,5%.
Cpenu reHermyeckux (akTopoB HauOonbliiee BIUSHUE Ha HAAOM Jouepeil  okazana
npoayktuBHOCTh Matepet (31,9%). IlpoueHT >xupa B MOJIOKE B 3HAYUTEIBHOW CTENEHU
00yCIIOBJICH TUHUSMU TpeKOB. MaccoBas ofisi Oesika B MOJIOKE JI04epelt 3aBrcena OT JUHUH OTIa
1 KPOBHOCTH 110 TOJIIITUHCKOM MTOPOJE.

Knrwuesvie cnosa: ApocaascKas nopoda, MOJIOYHAA npOt)meuGHOCWlb, HClCJleayeMOCWIb,
UBMEHYUB0CNb, KOppelAyus, CUula 6JIUAHUA qbaKm0p06

BREEDING AND GENETIC PARAMETERS OF DAIRY PRODUCTIVITY
OF MONGREL COWS OF THE YAROSLAVL BREED

Svetlana V. Zyryanova!, Marina V. Abramova?
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and Agroecology", Mikhaylovskiy, Russia
Izyryanovasv2017@yandex.ru, ORCID 0000-0002-4975-9806
2abramovam2016@yandex.ru, ORCID 0000-0003-3085-8844

Abstract. The paper presents studies on monitoring the breeding and genetic parameters of
productive traits of mongrel dairy cattle of the Yaroslavl region for the period from 1995 to 2024.
The object of the study was mongrel (Yaroslavl x Holstein) first calf heifers of the Yaroslavl breed,
the total number of animals studied was 4881 heads. As a result of the analysis of the dynamics of
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milk productivity indicators, a stable increase in milk yield was revealed. When studying the
phenotypic variability of productive traits, it was found that all indicators were within the biological
norms and amounted to 18.8..27.9% for milk yield, 5.1...12.6% for fat mass fraction, and
4.3...7.1% for protein mass fraction. The maximum heritability coefficient for milk yield was set for
the period from 2020 to 2024 (h*> = 0.813). There is a weak negative relationship between milk yield
and the fat and protein content in milk throughout all periods. However, in the interval from 2010 to
2014, there is a weak positive and statistically significant relationship: the correlation coefficient is
+0.264 at the significance level of P < 0.05 and +0.089 at P < 0.01, respectively. The influence of
paratypic and genetic factors on milk yield, mass fraction of fat and protein in the milk of cows
after the first lactation was studied. Of the paratypic factors, the most significant was the influence
of live weight at the first calving, which ranged from 20.7 to 41.5%. Among genetic factors,
maternal performance (31.9%) had the greatest impact on daughters' milk yield. The percentage of
fat in milk is largely due to ancestral lineages. The mass fraction of protein in the daughters' milk
depended on the father's line and blood relationship in the Holstein breed.

Keywords: Yaroslavl breed, dairy productivity, heritability, variability, correlation, the
power of influence of factors
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WHBPUJIUHI B COBETCKOH TSKEJOBO3HOM ITOPO/IE JIOIIAJIEM
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Pedepar. CoBerckas TsKEIOBO3HAs IOpoja JIOMIAAEH BXOAUT B KaTErOPHUIO MOPOJ,
UMEIOIINX «KPUTHUECKUH CTaTyc». MOHUTOPHHT ypOBHS MHOPHIMHTA B MAJIOYUCICHHBIX TIOPOAAX
U TONYJSIIMAX, C EIUHCTBEHHO BO3MOXHBIM METOJOM pa3BEJCHHMS U paclpoCTpaHEHHs Ha
TEPPUTOPUN OJIHOW CTPaHBI, SIBISETCS BAXHBIM U HEOOXOIUMBIM JJIEMEHTOM CENEeKIIMOHHOU
paGotel. B cratbe mpoBeaéH pacu€r cpeaHero kodg¢uieHta HHOpPUIMHra IO COBETCKOU
TSDKEITOBO3HOM MOPOJIEe KaK B IIEJIOM, TaK U B pa3pes3e Cyonomysaiuil (Mo xo3sicTBamM pa3BeICHUS)
B JMHaMUKe 3a TPUALUATUICTHUHN NMEepHOA. Y CTaHOBICHO, YTO CpeAHUN K03 (UIIMEeHT NHOpUIHTa
M0 COBETCKOM TsKemoBO3HOM mopoae B 2024 romy coctaBui 2,64%, YTO 3HAYUTEIHHO HIDKE
nokaszareneil necsTuneTHed aaBHOCTH. CHU)KEHHE 3HaueHUM Kodd¢uireHta HHOpUIUHra B
COBETCKOM TSKEJIOBO3HOW MOPOJIE CTAJI0 BO3MOXHBIM 3a CUET BHYTPEHHUX PECYpPCOB MOPOJIbI, O€3
MIPUBJICUEHHUS] CTOPOHHEro IUIeMEHHOro MaTepuana. Camplii HM3KUI Kod(duuneHT MHOpHIUHra
(1,89%) B x03s1iicTBE WacTHOTO Biajaenbliia jJomanaeit Konapamosa Y. M., camsiii Beicokuii — B OO0
«Bonrorasctpoit» (panee IloumHkoBckuii koHe3aBox) — 5,26%. Ouenka xodhdunuenrta
WHOPHUIMHTA TI0 MYXXCKUM JIMHHSIM TOKa3alia, 94TO MPAKTUYECKHA O BCeM JHHHAM 3a 30-JeTHHA
NeproJl MPOU3OILIO €ro yBelUdeHHue, 3a HckiodeHueM nuHuid Omyns, KosOost u dreiitucra.
Haubonbiiee koinyecTBO JIOmIaJeil B COBETCKOW TSKEJIOBO3HOM IMOpPOJAE HMMEET yMEpPEHHBIN
uHOpuauHT. B paboTe wu3yueHa B3aUMOCBA3b MEXAY CTENEHbIO TOMO3UTOTHOCTH 1o 16
MukpocareuutHbiM Jokycam (VHL20, HTG4, AHT4, HMS7, HTG6, AHTS, HMS6, ASB23,
ASB2, HTG10, HTG7, HMS3, HMS2, ASB17, LEX3, HMSI1, CA425) u mnokasarensiMu
uHOpuguHra y 494 ronos snomaneit u3z 15 xo3gaiictB. OrmnpeneneHa 3aBUCHMOCTb CTENEHU
TOMO3HUI'OTHOCTH Y JIOIIa/Ied MPH pa3HOM YpoBHE KO3 uIeHTa UHOpUAUHTA. Y CTaHOBJICHO, YTO
Jowmwaae, MOTYYEHHBIX IpU OTAAJIEHHOM, YMEPEHHOM U OJU3KOM HHOPHUIMHIE, CTENEHb
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TOMO3HUI'OTHOCTH OTJIMYAETCSI HE3HAUUTENFHO, IPHUUEM IIpU OJM3KOM MHOPHIUHIE OHA Ja)XKe HIKE,
4YyeM MpU OTHANEHHOM M yMmepeHHoM — 55.5; 55,8; 58,3% coorBercTBeHHO. Camblii HU3KHN
MoKa3aTelb CTENEeHW TOMO3UIOTHOCTH OTMe4YeH npu aytopuaunre (53,7%). Koadpoumument
KOppessiuy MexXay Kodh(duuueHTOM HHOPUAMHTA U CTENEHbI0 TOMO3MIOTHOCTH MO JIOKycam
mukpocaremuutoB JIHK okazanca nonoxurensheiM (0,92). HakomieHne reHeTHYECKUX aHOMaIUi
B 3aBUCHMOCTH OT YPOBHS KO3 umreHTa HHOpUIMHTa HE 0OHAPYIKEHO.

Knrwoueesvie cnosa: rosgpguyuenm unHOpuouHea, COBEMCKAsL MANCEN0B03HASL NOPOOda,
CMeneHb 20MO3U2OMHOCMU, CMeNneHb UHOPUOUHea

INBREEDING IN THE SOVIET HEAVY DRAFT HORSE BREED
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Abstract. The Soviet heavy draft horse breed belongs to the category of breeds with "critical
status". Monitoring the level of inbreeding in small breeds and populations, with the only possible
method of breeding and distribution in the territory of one country, is an important and necessary
element of breeding work. This article calculated the average inbreeding coefficient for the Soviet
heavy draft breed both in general and in the context of subpopulations (by breeding farms) over a
thirty-year period. It was found that the average inbreeding coefficient for the Soviet heavy draft
breed in 2024 was 2.64%, which is significantly lower than ten years ago. Reducing the values of
the inbreeding coefficient in the Soviet heavy draft breed became possible due to the internal
resources of the breed, without involving external breeding material. The lowest inbreeding
coefficient (1.89%) was on the farm of the private horse owner Kondrashov I. M., the highest — in
00O "Volgogazstroy" (formerly Pochinkovskiy stud farm) — 5.26%. The evaluation of the
inbreeding coefficient for male lines showed that almost all lines had an increase of it over the 30-
year period, except for the Omul, Kovboy and Fleytist lines. The largest number of horses in the
Soviet heavy draft breed has moderate inbreeding. The research examined the relationship between
the degree of homozygosity at 16 microsatellite loci (VHL20, HTG4, AHT4, HMS7, HTG6, AHTS,
HMS6, ASB23, ASB2, HTG10, HTG7, HMS3, HMS2, ASB17, LEX3, HMS1, CA425) and
inbreeding rates in 494 horse heads from 15 farms. The dependence of the degree of homozygosity
in horses at different levels of the inbreeding coefficient has been determined. It was found that in
horses obtained with long-term, moderate and close inbreeding, the degree of homozygosity differs
slightly, and with close inbreeding it is even lower than with long-term and moderate — 55.5; 55,8;
58.3%, respectively. The lowest homozygosity rate was observed in outbreeding (53.7%). The
correlation coefficient between the inbreeding coefficient and the degree of homozygosity at the
DNA microsatellite loci turned out to be positive (0.92). No accumulation of genetic abnormalities
was found depending on the level of the inbreeding coefficient.

Keywords: inbreeding coefficient, Soviet heavy draft breed, degree of homozygosity, degree
of inbreeding
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