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COAEP)KAHUE U TIPOTHO3UPOBAHUE PACTBOPUMBIX CYXUX BEINECTB
B IIVIOJAX ITPHU BBIPAIIMBAHUU COPTOB MAJIMHBI ObBIKHOBEHHOU
B CPEJHEM IIOBOJI’KBE

Muxaua UBanosu4 /lyJioB
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Pedepar. B paGote mpeacraBieHsl pe3yabTaThl UCCICIOBAHUN MO COACP)KAHUIO B ILTOAAX
pacTBOPUMBIX  CYXHX  BELIECTB,  CTENEHHM  TECHOThl  KOPPENALMOHHOW  CBSI3U  C
arpoMeTEOpPOIOTHYECKUMH  YCIOBUSIMUA BETE€TAllMOHHOI'O IEPUOJA WU IMPOTHOCTUYECKHUE MOIEIH
HAaKOIUICHUS WX B Ar0JaX NpPHU BBIPAIIMBAHWHA COPTOB MAlIMHBI OOBIKHOBEHHOW B YCIOBHSIX
Cpennero IloBomxbs. OnbiTel nmpoBoauian B 2021-2024 romax B I'BY CO HUUN «Kurynesckue
caabl». OmnpezerneHre KOJIMYEeCTBA PAaCTBOPUMBIX CYXHMX BEIIECTB MPOBOAMIA B COOTBETCTBUU C
oOHIepUHATON MeToAuKoi. B pe3ynbraTe wuccieqoBaHus BBISBICHO, 4YTO COpTa MAaJIMHbI
0ObIKHOBEHHOH PanHuwmii cropnpus, JltoOeToBckas HaKaruIMBaKOT B MJIofax B cpeaHem Oonee 11,0%
PacTBOPUMBIX CYXHMX BEIIECTB U COOTBETCTBYIOT TE€XHOJOTHYECKHM TpPeOOBaHUSM KOHCEPBHOM U
nepepadaThIBAIONIEH MPOMBIIUICHHOCTU. SITOJBI JAHHBIX COPTOB MEHBIIE MOBPEXKIAIOTCS TPU
yOopKke M TpPaHCHOPTHUPOBAHHUH, JyYIlle COXPAHSIOT BHEIIHUN BUJ MPU XPAaHEHUH B CBEXEM HU
3aMOpPOXKEHHOM cocTOsHUU. CoJep:KaHue pPacTBOPUMBIX CYXHMX BEHIECTB B IUIOAAX MaJUHBI
OOBIKHOBEHHOU copTa PaHHWMii cropnpu3 B OOJBINECH Mepe 3aBHCUT OT CyMMBI CPEIHECYTOUYHBIX
temmeparyp Bozayxa Beie +10°C (r = 0,8266) 3a maii, B mmonax copta JIro6eToBCKasi — OT CyMMBI
CPEIHECYTOUHBIX TeMIlepaTyp Bo3ayxa Bbeimie +5°C 3a mait (r = 0,8656), B miomax coprta
Ko0710KO0IB4YMK — OT CyMMBI CpEAHECYTOUHBIX TeMIepaTyp Bo3ayxa Boie +10°C B mae (r = 0,8328),
B Miogax copra bamp3am — oT KoiquWyecTBa OcaakoB 3a 7 mgHed a0 cbopa ypoxas (r = 0,8798).
[IpennoxxeHbl yYpaBHEHHS pPETpecCUd, KOTOphle ¢ Y4ETOM Hamboiee BECOMBIX 3HAYCHHIMA
arpoMeTeopOJIOTUYECKUX YCIOBHM IO MEpHOAaM pOCTa pacTeHU U (OpMHUpPOBaHUS ypoxas C
OOJBIION J10JIed BEPOSTHOCTH IMO3BOJISIOT IMPOTHO3UPOBATH COACPKAHHE PACTBOPHUMBIX CYXHX
BEUIECTB B IUIOAAX MpPHU BBIPAIIMBAHMM COPTOB MaJMHBI OOBIKHOBEHHOH B ycnoBusix CpeaHero
[ToBoXKBS.

Knwuesvie cnosa: manuna o06biKHOGeHHAsA, COpm, NA00bl, AZPOMEMEOPONOSULECKUe
VCI08US, pACmEopumMble CyXue eeujecmsd, Koppenayus, ypasHenue pespeccuu

THE CONTENT AND PREDICTION OF SOLUBLE SOLIDS IN FRUITS WHEN
GROWING RASPBERRY VARIETIES IN THE MIDDLE VOLGA REGION

Mikhail I. Dulov
Scientific Research Institute of Horticulture and Medicinal Plants "Zhiguli Gardens",

Samara, Russia
dulov-tehfak@mail.ru, ORCID 0000-0002-7118-9520

Abstract. The paper presents the results of studies on the content of soluble solids in fruits,
the degree of closeness of the correlative relationship with agrometeorological conditions of the
growing season and predicative models of their accumulation in berries when growing raspberry
varieties in the Middle Volga region. The experiments were carried out in 2021-2024 at the SBI SR



SRI "Zhiguli Gardens". The amount of soluble solids was determined in accordance with a
generally accepted method. As a result of the study, it was revealed that raspberry varieties Ranniy
syurpriz, Lyubetovskaya accumulate in fruits on average of more than 11.0% of soluble solids and
meet the technological requirements of the canning and processing industries. The berries of these
varieties are less damaged during harvesting and transportation, better retain their appearance when
stored fresh and frozen. The content of soluble solids in the fruits of raspberries of Ranniy syurpriz
variety depends more on the sum of the average daily air temperatures above +10°C (r = 0.8266) for
May, in fruits of Lyubetovskaya variety — from the sum of average daily air temperatures above
+5°C for May (r = 0.8656), in the fruits of the Kolokolchik variety — from the sum of the average
daily air temperatures above +10°C in May (r = 0.8328), in the fruits of the Balsam variety — from
the amount of precipitation 7 days before harvest (r = 0.8798). Regression equations are proposed,
which taking into account the most significant values of agrometeorological conditions for periods
of plant growth and crop formation, more likely to predict the content of soluble solids in fruits
when growing raspberry varieties in the Middle Volga region.

Keywords: raspberry, variety, fruits, agrometeorological conditions, soluble solids,
correlation, regression equation
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Pedepar. B nociennue gecATWIETHS HWHTEPEC K JICKAPCTBEHHBIM pACTEHUAM B
(dapMarieBTUYECKOH, KOCMETMYECKOH ¥ NHIIEBOW NPOMBIIUIEHHOCTH 3HAYUTEIBHO BO3pOC
Omaromapsi OoraToMy COJEpKaHUI0O B HHX OHOJOTMYECKH aKTHUBHBIX coenuHeHnil (BAB),
o0JafaoImuX MUPOKUM CIIEKTPOM (hapMaKoIOTHYecKuX cBOMCTB. Pactenus cemelictBa Lamiaceae
MPUBJIEKAIOT 0co0oe BHUMaHHE Ojarojaps MMEIOIIMMCA MPOTHUBOBOCHANUTEIBHOW U
AaHTUMUKPOOHON akTHBHOCTSAM. Cpenu TNepCHeKTUBHBIX MPEACTaBUTENCH 3TOro cemencTBa
BeIZIeIsIeTCsl  KoJieyc apomatHblid (Coleus amboinicus), Takxe W3BECTHBIM Kak Plectranthus
amboinicus, KOTOPBIA TPECTABIACT COO0HN 1EHHBI 00BEKT IS U3YUCHHS] XUMHUYECKOTO COCTaBa U
Ouooruueckux cBoicTB. Llenp nccnenoBanus — u3ydeHue OMOJOTHYECKON aKTUBHOCTH SKCTPAKTOB
mmoporBeTHuka apomatHoro (Coleus amboinicus) 17151  BBISIBICHHS BO3MOXKHOCTH WX
MCIOJIb30BaHUs B OMOTEXHONOTHH. J{JIs MCClIeJOBaHUS TOTOBWJIM BOJHBIN, BOJHO-U30MPOMUIOBBIMA
U BOJHO-TJIMLIEPUHOBBIM 3KCTpakThl. OLEHKY aHTUMHKPOOHOW AaKTUBHOCTHU IOJTYYEHHBIX
OKCTPAKTOB  IIMOPOIBETHHKA  apOMATHOTO  MPOBOIWIA  JUCK-THPPY3HBIM  METOIOM,
OMOCTUMYJIUPYIOIIEE MEUCTBUE OMNPENSISUT BIMSHUEM TPEANOCEBHOW O0O0paOOTKM CeMsiH Ha
Mop(doMeTpuuecKue TOKa3aTeNd PACTeHHd TeCT-KyabTyp. HamOomnbIIyl0o YyBCTBUTEIHHOCTH
MUKpPOOPTaHU3Mbl TPOSIBIAIOT IO OTHOIIEHUIO K BOJHOMY HepBHYHOMY OdKCTpakty Coleus
amboinicus n 50% KOHLEHTpaMH. 30HBI MMOJABJICHUS MEPBUYHOTO IKCTpAKTa cocTaBwid 24,5 u
25,5 mvm g S. aureus w E. coli coorBerctBeHHO. CpeqHell YyBCTBUTEIBHOCTHIO OTH
MUKPOOPTaHU3MBl 00JIAAal0T K BOJHO-U30IMPOIMUIOBOMY M BOJHO-TIHIIEPUHOBOMY DKCTPAKTAM.



30HBI TOJABJICHUS MTPU KOHIICHTPAIIUU MIEPBUYHOTO BOJHO-M30MPOIUIOBOIO 3KCTPAKTa COCTABUIIN
21 m 21,5 mm gus S. aureus wu E. coli coorBercTBeHHO. [loydeHBI pe3ysbTaThI
OMOCTUMYJUPYIOIIEH aKTUBHOCTU 3KCTPakTOB. CpelHME IMOKAa3aTeId Pa3HHIBI POCTa BCXOJOB
CeMsH ¢ J00aBJICHHEM BOIHOTO YKCTPAKTa M KOHTPOJBHBIMU 00Opa3mamMu coctaBwiu 1,8 cM mis S.
alba u 1,6 cMm — qnst R. raphanistrum, 9T0 MOXET CBHJIETEIHCTBOBATH O €r0 MOJIOKHUTEIHHOM
BJIUSTHUU HA POCT MUKPO3EIICHH.

Knwuesvte cnosa: wnopoysemnux apomamusviti  (Coleus amboinicus), sxcmpaxm,
AHMUMUKPOOHAsL aKxmueHocmy, 2copuuya 6enas (Sinapis alba), peovka nonesas (Raphanus
raphanistrum), Staphylococcus aureus, Escherichia coli, buomempuuecxue noxazamenu

ANTIMICROBIAL ACTIVITY AND BIOSTIMULATING PROPERTIES
OF COLEUS AMBOINICUS EXTRACTS

Adelya S. Baimukhambetova', Pavel B. Fedoseev’, Marina V. Stepanova3
1.2 3R ussian Biotechnological University, Moscow, Russia
'baimukhambetova.mail@gmail.com, ORCID 0000-0001-5788-6242
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3stepanova-matina@bk.ru, ORCID 0000-0002-0041-1091

Abstract. In recent decades, interest in medicinal plants in the pharmaceutical, cosmetic and
food industries has increased significantly due to their rich content of biologically active
compounds (BAS) with a wide range of pharmacological properties. Plants of the Lamiaceae family
attract special attention due to their anti-inflammatory and antimicrobial activities. Coleus
amboinicus, also known as Plectranthus amboinicus, stands out among the promising
representatives of this family, which is a valuable object for studying chemical composition and
biological properties. The aim of the study was to study the biological activity of extracts of the
aromatic spurfoil (Coleus amboinicus) to identify the possibility of their use in biotechnology.
Aqueous, aqueous isopropyl, and aqueous glycerol extracts were prepared for the study. The
antimicrobial activity of the obtained extracts of the aromatic spurf was evaluated by the disk-
diffuse method, the biostimulating effect was determined by the influence of pre-sowing seed
treatment on the morphometric parameters of plants of test crops. The microorganisms show the
greatest sensitivity to the aqueous primary extract of Coleus amboinicus and 50% concentration.
The inhibition zones of the primary extract were 24.5 and 25.5 mm for S. aureus and E. coli,
respectively. These microorganisms have an average sensitivity to aqueous-isopropyl and
hydroglyceric extracts. The inhibition zones at the concentration of the primary aqueous-isopropyl
extract were 21 and 21.5 mm for S. aureus and E. coli, respectively. The results of biostimulating
activity of extracts were obtained. Average growth differences between seedlings with the addition
of aqueous extract and control samples were 1.8 cm for S. alba and 1.6 cm for R. raphanistrum,
which may indicate its positive effect on microgreens growth.

Keywords: Coleus amboinicus, extract, antimicrobial activity, wild mustard (Sinapis alba),
wild radish (Raphanus raphanistrum), Staphylococcus aureus, Escherichia coli, biometric
indicators
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Pedepar. ObecnieueHune Onaromonydusi cTrajg KpPYHMHOIO pOraToro CKOTa B OTHOIICHUH
BHPYCOB-BO30yIUTENCH MMHEBMOXHTEPUTOB  SBJISETCS BAXXHOM  3aMadeil  rocyaapCTBEHHOM
BeTepUHApHOW CiykObl paznuunblx crpaH CHI. OnHolt W3 npuuMH HHQUUUPOBAHHS CTal
KUBOTHBIX SIBJISIETCSl 3aHOC BO30yquTeNed C HWMIIOPTUPOBAHHOM JKUBOTHOBOAYECKOH H
pPaCTUTENBHOM MPOAYKLUMEHN, a TAKKE U KMBOTHBIMU — KAaK C JOMAIIHUMH, TaK U C JUKUMHU. [Ipu
ATOM Takou MpuEM HEeCET Ha cebe ompenenEéHHbIe PUCKH 3aHOCA OJHOW MJIM HECKOJIBKUX OoJie3Hel
KMBOTHBIX B OJIaronosyyHble cTpaHbl. Llenbio HACTOAILIEr0 MCCIEIOBAaHUS SBUIIOCH MPOBEICHHE
aHaliM3a BO3MOXHBIX IyTel 3aHoca BO30yAHWTENell  BHUPYCHBIX MHEBMOIHTEPUTOB C
UMIIOPTUPYEMBIMHU AUKUMHU U CEJIBCKOXO3SIMICTBEHHBIMU KUBOTHBIMU B CMoleHCKOW M TBepckoi
obnactax. [Ipu npoBeneHnn ceposornueckoro MOHUTOPUHTA B OTHOIIEHUH BUPYCOB-BO30YyaUTENEH
ITHEBMORHTEPUTOB y HMIIOPTUPOBAHHBIX KOPOB KOJUYECTBO CEPOINOJIOKHUTENIBHBIX Yy JaHHBIX
KUBOTHBIX B OTHOIIEHWU BUPYCOB-BO30yAMTEsEl MHEBMOAHTEPUTOB ObLIO y 65,5...93,8% mpu
cpeaneM tutpe anturen ot 5,0 go 6,47 log,. YpoBeHb aHTHUTEN y AMKHX JKUBOTHBIX HECKOJIBKO
BbIIlIE, YeM Yy JOMAlIHUX, YTO MOXET CBHJAETEIbCTBOBATH O Oo0Jieeé BHICOKOM YPOBHE
MHOUIMPOBAHHOCTU JUKHUX >KUBOTHBIX. [IpoBeéHHBIC CPaBHUTEIBHBIE MCCIIEIOBAHUS M0 OLIEHKE
MH(ULIHMPOBAHHOCTH BUPYCaMU MH(PEKIMOHHOTO PUHOTPAaXeuTa, BAPYCHOU AMapeu, maparpumnmna-3,
poTa- U KOPOHAaBUPYCOB KPYIHOI'O pOraToro CKOTa, JUKHMX U CEIbCKOXO3SHCTBEHHBIX »XBAaUHbBIX
MMapHOKOMBITHBIX JKHUBOTHBIX (3yOpOB, OHM30HOB, KPYIMHOTO pOTAaTOro CKOTa) B XO3SHCTBax
Cwmonenckoit u TBepckoii o0nacTei mokaszaiu, YTO0 B OCHOBHOM YPOBEHb HH()UIIUPOBAHHOCTH KaK Y
JOMAIIIHKUX, TaK U Y TUKUX )KUBOTHBIX JIOCTATOYHO BBICOKMI M HAXOJUTCS HA OJTHOM YPOBHE.

Knrouesvie cnosa: supycwvl, unguyuposannocmo, 3y0pvi, OU30HBI, KOPOBbI, UMHOPMHBIU
ckom, aHmumena

ANALYSIS OF THE POSSIBILITY AND WAYS OF INTRODUCTION
OF VIRAL PNEUMOENTERITIS CAUSATIVE AGENTS WITH IMPORTED WILD
AND FARM ANIMALS IN SMOLENSK AND TVER REGIONS

P. A. Krasochkol, I. A. Krasochkoz, A. V. Pchelnikov3, K. A. Dmitriev*
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Abstract. Ensuring the welfare of cattle herds in relation to pneumoenteritis causative
viruses is an important task of the state veterinary service of various CIS countries. One of the
reasons for the infection of animal herds is the introduction of causative agents with imported
livestock and plant products, as well as animals — both domestic and wild. At the same time, such a
technique carries certain risks of introducing one or more animal diseases into prosperous countries.
The goal of the present research was to analyze possible routes of introduction of causative agents
of viral pneumoenteritis with imported wild and farm animals in the Smolensk and Tver regions.
During serological monitoring for pneumoenteritis causative viruses in imported cows the number
of seropositive ones for these animals in relation to pneumoenteritis causative viruses was
65.5...93.8% with an average antibody titer from 5.0 to 6.47 log,. The level of antibodies in wild
animals is slightly higher than in domestic animals, which may indicate a higher level of infection
in wild animals. The comparative researches on the assessment of infection with viruses of
infectious rhinotracheitis, viral diarrhea, parainfluenza-3, rota- and coronaviruses of cattle of wild
and farm ruminant artiodactyls (bison, cattle) on the farms of Smolensk and Tver regions showed
that basically the level of infection in both domestic and wild animals is quite high and is at the
same level.

Keywords: viruses, infection, bison, cows, imported cattle, antibodies
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BHUJIOBOM COCTAB YCJIOBHO-ITIATOT'EHHBIX MUKPOOPTAHHU3MOB
TP SOHAOMETPUTAX Y KOPOB U OHEHKA UX YYBCTBUTEJIBbHOCTH
K AHTUBAKTEPUAJIBHBIM IIPEITAPATAM

II. A. Kpacomcol, II. I1. Kpac0q1<02, M. A. IlonacbKoB’, . B. Kanpa.JmB4
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ABTOp, OTBETCTBEHHBIN 32 nepenucky: [lerp AnpOunosuu Kpacouxko, krasochko@gmail.com

Pedepar. Llens uccnenoBanuii — onpeaeaeHUe THOJIOTHYECKOM CTPYKTYPBI BO30ynuTennei
MOCIIEPOJIOBBIX DHJIOMETPUTOB y KOPOB M YYBCTBUTEIBHOCTH HX K aHTHOAKTEpHUAIbHBIM
npemaparam. [Ipu GakTeproIOrHIecKOM HCCIeIOBAaHIH CeKpeTa (IKceyaara) U3 Biarajiuiia U MaTKu
OOJIBHBIX TTOCIIEPOIOBBIM SHIOMETPUTOM KOPOB OBUIM BBIJIEJICHBI CIICAYIONIHNE MHKPOOPTaHU3MBI:
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus saprophyticus, Staphylococcus
intermedius, Streptococcus uberis, Streptococcus faecalis, Streptococcus pyogenes, Streptococcus
agalactiae, Streptococcus dysgalactiae, Bacillus subtilis, Escherichia coli, Pseudomonas
aeruginosa, Pseudomonas vulgaris. YcTaHOBIEHO, 4YTO BBIJEICHHAs MHUKpodopa Hambosee
YyBCTBHUTEIbHA K aHTHOAKTEpUAIbHBIM IpernaparaM Ha OCHOBe LepTHOoypa, SHpOo(IIOKCAlMHA U
HopduioKcanuHa. PekoMeHI0BaHO TIpU pa3paboTKe CXeM JICYCHHs KOPOB, OOJIBHBIX IOCIEPOIOBBIM
SHJAOMETPUTOM, HCIOJIH30BAHHE BETEPHUHAPHBIX TMPENApaToB C ACHCTBYIOIIMMH BEUISCTBAMHU —
nedruodypom, s3HpPODIOKCAITMHOM U HOPHIOKCAITTHOM.

Kniwouesvie cnosa: snoomempum, Muxpognopa, aHmubUOMuUKY, Uy8CMEUMELbHOCTDb,
aKccydam



SPECIES COMPOSITION OF OPPORTUNISTIC MICROORGANISMS
IN ENDOMETRITIS IN COWS AND ASSESSMENT OF THEIR SENSITIVITY
TO ANTIBACTERIAL DRUGS

P. A. Krasochkol, P. P Krasochkoz, M. A. Ponask0v3, D. V. Kapralov4
12 3Vitebsk Order of the Badge of Honour State Academy of Veterinary Medicine, Vitebsk,
Belarus of Republic
*Primorsky State Agrarian-Technological University, Ussuriysk, Russia

Author responsible for correspondence: Petr A. Krasochko, krasochko@gmail.com

Abstract. The purpose of the research is to determine the etiological structure of the
causative agents of postpartum endometritis in cows and their sensitivity to antibacterial drugs.
During bacteriological examination of secretions (exudates) from the vagina and uterus of cows
with postpartum endometritis revealed the following microorganisms were isolated: Staphylococcus
aureus, Staphylococcus epidermidis, Staphylococcus saprophyticus, Staphylococcus intermedius,
Streptococcus uberis, Streptococcus faecalis, Streptococcus pyogenes, Streptococcus agalactiae,
Streptococcus dysgalactiae, Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa,
Pseudomonas vulgaris. It was found that the isolated microflora is the most sensitive to
antibacterial drugs based on ceftiofur, enrofloxacin and norfloxacin. It is recommended to use
veterinary drugs with the active substances ceftiofur, enrofloxacin and norfloxacin when developing
treatment regimens for cows with postpartum endometritis.

Keywords: endometritis, microflora, antibiotics, sensitivity, exudate
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ITOKA3ATEJIX EC'llECTBEHHOI‘/'I PESUCTEHTHOCTH MOJIOJHSKA OBEILL
OUT'AMCKOMU ITOPOIbI U EE IIOMECEMU C 3/IMWJIbBAEBCKOH
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ABTOp, OTBETCTBEHHBIH 3a nepenucky: Mpuna BanepreBHa MupoHoBa,
mironova_irina-v@mail.ru, ORCID 0000-0002-5948-9563

Pedepar. Bricokuii ypoBeHb aJanTallMOHHOW IJIACTUYHOCTH MOJIOJHSAKA OBEILl SIBIISIETCS
OJTHUM W3 OCHOBHBIX YCJIOBHH COXpPaHEHHS 3J0POBbS M JOCTH)KCHUS BBICOKOTO YPOBHSI MSICHOU
npoayKTUBHOCTU. OIEHKYy 3TOro TMpHU3HaKa MPOBOJAAT IO KOMIUIEKCY IOKa3aTelew,
XapaKTePU3YIOIMINX KJIETOYHbIE U TyMOpaJIbHbIE (AKTOPhl ©CTECTBEHHOW 3amuThl. Llenpb
HCCIIEIOBaHUS — ONpEAETUTh MOKa3aTelld €CTECTBEHHON pPEe3MCTEHTHOCTH MOJIOJIHSAKA LIUTaiicKOM
MOPOJBI U €€ TIOMecel MepBOro MOKOICHUS ¢ dnunb0aeBckor. OOBEKTOM HCCIeIOBAHUS SBISUIUCH
YHCTONOPOAHbIE OapaH4YMKHU Luraiickoil mopossl (I rpymnmna), moMmecHble OapaHYMKHU 72 IUTaicKast X
2 snunn0ait (Il rpynma), uncronoponusie Bamymku nuraickoi mopozst (III rpymma), momecHsle
BaJIyLIKU 72 IUraickas X 72 sauib0aii (IV rpynma). lns pemieHus MOCTaBI€HHON Lenu JIeToM (B
utoJie) u 3uMoH (B ¢eBpasie) y MATH KUBOTHBIX U3 TPYIIIBI Opalid KPOBb M OMPEIEISUIN TOKA3aTeNH,
XapaKTEepU3YIOIINE ECTECTBEHHYIO PE3UCTEHTHOCTh OpraHu3Ma MOJOJHSIKA. YCTaHOBJIEHO, YTO



nomecHbIl Monoassk II u IV rpynn npesocxonun yncronopogssix cBepcTtHUKOB [ u III rpymm mo
(aronuTapHONH aKTUBHOCTH JIEUKONMTOB B JieTHUM mepuoa Ha 2,02 u 0,91%, 3umoii — Ha 1,18 u
0,94%. YcraHOBJEHO MOBBIIICHHWE (HArolMTAPHOTO YHCIAa B 3UMHUN TEPHOJ 1O CPaBHEHHIO C
JIETHUM Y MOJIOJIHSKA BCEX MOJONBITHBIX Ipynn Ha 7,4—10,7% npu npenmyliiecTBe MOMECEH.
OTMe4eHO MOBBIIICHHE (arouUTapHOM EMKOCTH, KOTOPOE y MOJOAHsSKA | rpymnmsl cOCTaBIsIIO
5,5%, 11 rpynmet — 7,8%, 11l rpynmet — 7,5%, IV rpynmsr — 11,0%. [Ipu 3T0M moOMeECHBIN MOJIOAHSK
II m IV rpynn npeBOCXOAWJI YHUCTOIOPOAHBIX CBEPCTHUKOB IIO BEJIMYMHE aAHAIU3UPYEMOIO
mokazareirs geroM Ha 3,7 u 3,8%, 3umoii — Ha 6,0 u 7,2% COOTBETCTBEHHO.

Knroueevle cnosa: osyesoocmeso, yueaickas nopooda, nomecu ¢ 30UlbOaesckou nopoootl,
bapanyuKu, 8aIyuKU, ecmecmeeHHas pe3ucmeHmHoCb

INDICATORS OF NATURAL RESISTANCE OF THE TSIGAI YOUNG SHEEP
AND ITS CROSSBREEDS WITH THE EDILBAEYV BREED

V. L. Kosilov', I. V. Mironova®?, Yu. N. Chernyshenko*?, A. R. Salikhov®
'Orenburg State Agrarian University, Orenburg, Russia
2.4 6Bashkir State Agrarian University, Ufa, Russia
3:3Ufa 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. A high level of adaptive plasticity of young sheep is one of the main conditions
for maintaining health and achieving a high level of meat productivity. The assessment of this
feature is carried out by a set of indicators characterizing cellular and humoral factors of natural
protection. The purpose of the research is to determine the indicators of the natural resistance of
young Tsigai breed and its first generation crossbreeds with Edilbaev. The object of the research
was purebred ram hogs of the Tsigai breed (group I), crossbred ram hogs 2 Tsigai x 72 Edilbay
(group II), purebred wethers of the Tsigai breed (group III), crossbred wethers /2 Tsigai x /2 Edilbay
(group IV). To achieve this goal in summer (in July) and winter (in February) blood was taken from
five animals from the group and indicators characterizing the natural resistance of the organism of
young animals were determined. It was found that mixed bred young animals of groups II and IV
exceeded purebred herdmates of groups I and III in phagocytic ability of leukocytes in summer by
2.02 and 0.91%, in winter — by 1.18 and 0.94%. An increase in phagocytic number in winter
compared to summer was found in young animals of all experimental groups by 7.4—10.7% with the
advantage of crossbreeds. An increase in phagocytic capacity was noted, which in young animals of
group I was 5.5%, group II — 7.8%, group Il — 7.5%, group IV — 11.0%. At the same time, mixed
bred young animals of groups II and IV exceeded purebred herdmates in terms of the analyzed
indicator in summer by 3.7 and 3.8%, in winter — by 6.0 and 7.2%, respectively.

Keywords: sheep breeding, Tsigai, crossbreeds with Edilbaev breed, ram hogs, wethers,
natural resistance
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BETEPUHAPHO-CAHUTAPHAS SKCIIEPTH3A ITPOb MEJA OT OCHOBHBIX
ITOCTABIIUKOB U3 MYHULIUITIAJIBHBIX PAUOHOB SAPOCJIABCKOH OBJIACTH

Anexcanap BukropoBuu Tumaxkos', Exarepuna BajiepbeBHa Eropaumnaz,
Exarepuna Cepreesna Turosa’
b2 3HpocnaBCKm71 rOCyIapCTBEHHBIN arpapHblil yHUBEPCUTET, SIpociaBib, Poccus
'a.timakov@yarcx.ru
“egorashina@yarcx.ru
310708@student.yarcx.ru

Pejgepar. B crarbe mnpencraBiieHbl pe3yJIbTaThl BETEPUHAPHO-CAHUTAPHOM DKCIIEPTU3BI
mpo0 MEa OT OCHOBHBIX IMOCTABIIMKOB M3 OTHAEIBHBIX paloHOB SpociaBckoil obmactu 3a 2021—
2023 rr. Lenpto paboTel cTan aHaaM3 KadecTBa MENA IO OPraHOJENTUYECKHMM M  (U3UKO-
XMMHAYECKMM TI0Ka3aTesssM JUlsl BbIABICHHMS (Qanbcudukanuu. VccienoBaHus HPOBOIWINCH B
coorBerctBUM ¢ ['OCT 19792-2017, Britouas OLIEHKY JAMacTa3HOIO YHUCIA, COJAEP’KaHUsA
MHBEPTUPOBAaHHOIO caxapa, MAaCCOBOM [OJIM BOXBI, €axapo3bl, KMCIOTHOCTH, & TaKXE HAJIUYHA
npuMecei, aHTUOMOTHKOB W ruapokcuMetmidgyppypona (I'MD). OpranonenTuyeckuili aHamu3
MOKa3aJl COOTBETCTBME BCEX MNPOO HOPMaTHBAM: OTCYTCTBHE OpOKEHHs, NPUATHBIA apomar,
CIIQJKUM BKYC M OJHOPOJIHBIA LBET (IPEUMYLIECTBEHHO CBETIO-KENTHIN). OnHaKo (QHU3UKO-
XMMHYECKHE UCCIIE0BaHMs BbISIBUIN OTKJIOHEHUs. Bo Bcex mpobax 3a(huKCHpOBaHO MpEBBILICHHUE
MaccoBOU J1oiu caxapo3sl (6—9% mpu HOpMe <5%). Haubomnbime oTkIoHeHus oTMeueHbl B 2023 T.
B mpobax u3 Jlanmmosckoro, ITomexonckoro, Yrmuuckoro, bpeiiTtoBckoro m bosbmecensckoro
paifoHoB. /lmactazHoe 4MciO BappupoBasio B mpeaenax 6—8 en. I'ore (Hopma >8), uTO MOXKeT
yKa3plBaTh HA TEPMHUYECKYI0 OOpabOTKy WM HH3KYI0 (EPMEHTATUBHYI) aKTHBHOCTb.
WHuBepTUpOBaHHBIN caxap cOOTBETCTBOBal TpeOoBanusM (82—-88% mpu HOpMe >65%), mpumecu
(magp, matoka, aHTHOMOTHKH, | M®) oTcyTcTBOBaiU. BBIBOJBI MOTYEPKUBAIOT HEAOCTATOYHOCTD
OpPraHOJIENTUYECKONH OIEHKH JUIsl BBIABICHHUA (anbCcuUKaU. PeryispHblii 1abopaTopHBINA
KOHTPOJIb HEOOXOAUM Ul MOATBEPXKICHHUS HATYpaJbHOCTH MENAa M MCKIIOYEHHs 100aBIeHHUs
caxapo3bl. llomyueHHble JaHHBIE aKTyalbHbI JJIsl COBEPIICHCTBOBAHUS CTaHAAPTOB KadecTBa U
3alIUThI TOTPEOUTENIBCKOTO PhIHKA OT HEOOPOCOBECTHBIX TPOU3BOAUTEINEH.

Knrouesvie  cnosa:  eemepunapHo-canumapuas — dKcnepmusa, — ME0,  Kauecmeo,
ganvcuguxayus, caxaposa, ouacmasnoe uucno, I'OCT, Hpocnasckas obracmo, @usuko-
Xumudeckue noxazameinu, Op2aHoienmudecKue noKasamenu

VETERINARY AND SANITARY EXAMINATION OF HONEY SAMPLES FROM THE
MAIN SUPPLIERS FROM MUNICIPAL DISTRICTS OF THE YAROSLAVL REGION

Aleksandr V. Timakovl, Ekaterina V. Egorashinaz, Ekaterina S. Titova®
':23yaroslavl State Agrarian University, Yaroslavl, Russia
'a.timakov@yarcx.ru
*egorashina@yarcx.ru
?10708@student.yarcx.ru

Abstract. The article presents the results of a veterinary and sanitary examination of honey
samples from the main suppliers from the districts of the Yaroslavl region for 2021-2023. The
purpose of the work was to analyze the quality of honey by organoleptic and physicochemical



indicators to detect falsification. The researches were conducted in accordance with GOST 19792-
2017, including assessment of diastatic number, invert sugar content, mass fraction of water,
sucrose, acidity, as well as the presence of impurities, antibiotics and hydroxymethylfurfural
(HMF). Organoleptic analysis showed the compliance of all samples with the standards: absence of
fermentation, pleasant aroma, sweet taste and uniform color (mainly light yellow). However,
physicochemical researches revealed deviations. In all samples, an excess of the mass fraction of
sucrose was recorded (6-9%, while the limit <5%). The largest deviations were noted in 2023 in
samples from Danilovskiy, Poshekhonskiy, Uglichskiy, Breitovskiy and Bolsheselskiy districts. The
diastatic number varied within 6—8 Gothe units (norm >8), which may indicate thermal processing
or low enzymatic activity. Invert sugar met the requirements (82—88% at the rate of >65%), there
were no impurities (honeydew, molasses, antibiotics, HMF). The findings highlight the
insufficiency of organoleptic assessment to detect falsification. Regular laboratory monitoring is
necessary to confirm the naturalness of the honey and to exclude the addition of sucrose. The data
obtained are relevant for improving quality standards and protecting the consumer market from
unscrupulous manufacturers.

Keywords: veterinary and sanitary examination, honey, quality, falsification, sucrose,
diastatic number, GOST, Yaroslavl region, physicochemical indicators, organoleptic indicators
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XUMHMNYECKHH COCTAB U MATATEJIBHOCTD JKMbIXA AYMEHS KAK
HETPAJUIIUOHHOTI'O KOPMA VIS CEJIbCKOXO3AUCTBEHHDBIX )KUBOTHBIX

Mapuna AnekcanapoBHa CeHUYeHKO
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Pedepar. Ilpu mnepepaboTke CEITbCKOXO3SMCTBEHHOTO CBIPhS O0Opa3ylOTCs MOOOYHBIC
MPOAYKTHl. OTH TMPOAYKTHI MOTYT OBITh HAmpaBiIeHbl HAa NaJbHEHIIYI0 TPOMBIIUICHHYIO
nepepaboTKy, a Takke Ha KopMmoBble Lenu. Kak ucxonHoe ChIphE OHU COAEpKAT PsAJl LIEHHBIX
MUTATENIbHBIX BEUIECTB: YTJIEBOABI, OCNKU, KHPHI, KJIETYaTKy, MUHEpaIbHbIC BellecTBa. JKMBIX
SYMEHS SBJISIeTCS MOOOYHBIM NPOAYKTOM IpPHU MPOU3BOJACTBE 3JIAKOBOT'O PACTBOPUMOIO HANMTKA
«Slamennsbrity. Llenp uccnenoBaHUS — OMpENEICHHEe XUMHYECKOTO COCTaBa M MHUTATEIbHOCTU
KMbIXa SUMEHS KaK HETPaJULMOHHOTO KOpMa [Jsi CeIbCKOXO3SHCTBEHHBIX KHUBOTHBIX. [lo
COJIEP’KAHUIO CHIPOTO MPOTEHHA XMBIX SYMEHS HE YCTYNAeT CBEKJIOBHYHOMY JKOMY, SOJOYHBIM
BBDKUMKaM M TUBHOM apobune (5,41%, 1,7%, 1,2-6,9%, 5,8% COOTBETCTBEHHO); COIEp)KaHHE
CBIpOro upa W 30i1bl B kMbixe sumeHs (1,17% wu 1,26% cOOTBETCTBEHHO) CpPaBHUMO C
CoJiep>KaHUEM CBIPOro >KHMpa U 30Jbl B cBekiIoBUYHOM xome (0,3% u 1,1% coorBercTBeHHO). [1o
COJZIEP)KAHUIO0 MaKpo3JeMeHTOB (kampuuit — 0,46 1/kr, pochop — 0,96 r/Kr) KMBIX SUMEHS HE
ycTynaet cBeksioBuaHoMy xkomy (0,1 r/kr u 0,2 T/Kr cooTBeTCTBEHHO) 1 MuBHOU npodune (0,5 u 1,1
I/KT' COOTBETCTBEHHO). CpaBHEHHE XMMHUYECKOTO COCTaBa M IMUTATEIBHOCTH KMbIXa SUMEHS C
XUMHUYECKMM COCTaBOM U MUTATENIbHOCTbIO HETPAJUIMOHHBIX KOPMOB Ja€T OCHOBaHHE
paccMaTpuBaTh KMBIX SIUMEHSI B KaYECTBE HETPATUIIMOHHOTO KOpMa IS CeNbCKOXO3SHCTBEHHBIX
KUBOTHBIX.

Knroueswie cnoea: scmoix AUYMEHA, opzaHoienmudyecKkue nokasameil, XumMu4ecku cocmae,
numamenibHOoCnb



CHEMICAL COMPOSITION AND NUTRITIONAL VALUE OF BARLEY CAKE
AS AN UNCONVENTIONAL FEED FOR FARM ANIMALS

Marina A. Senchenko
Yaroslavl State Agrarian University, Yaroslavl, Russia
senchenko@yarcx.ru, ORCID 0000-0002-1659-3037

Abstract. When processing agricultural raw materials, by-products are formed. These
products can be used for further industrial processing, as well as for feed purposes. As a raw
material, they contain a number of valuable nutrients: carbohydrates, proteins, fats, fiber, minerals.
Barley cake is a by-product in the production of cereal soluble drink "Barley". The goal of the
research is to determine the chemical composition and nutritional value of barley cake as an
unconventional feed for farm animals. In terms of the crude protein content, barley cake is not
inferior to sugar beet pulp, apple polyuria and brewer's grains (5.41%, 1.7%, 1.2-6.9%, 5.8%,
respectively); the content of crude fat and ash in barley cake (1.17% and 1.26%, respectively) is
comparable to the content of crude fat and ash in sugar beet pulp (0.3% and 1.1%, respectively). In
terms of the macronutrient content (calcium — 0.46 g/kg, phosphorus — 0.96 g/kg), barley cake is not
inferior to sugar beet pulp (0.1 g/kg and 0.2 g/kg, respectively) and brewer's grains (0.5 and 1.1
g/kg, respectively). Comparison of the chemical composition and nutritional value of barley cake
with the chemical composition and nutritional value of unconventional feeds gives reason to
consider barley cake as an unconventional feed for farm animals.

Keywords: barley cake, organoleptic properties, chemical composition, nutritional value
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HABJIOJAEMBIE IOJIUMOP®U3MbI TEHOB TLR2 U TLR3 BPOXKJIEHHOI'O
NMMYHHUTETA KPYIIHOT'O POI'ATOI'O CKOTA
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Pedepar. AKTyalbHOCTh TPOBEAEHHOTO UCCICIOBAHUS OOYCIIOBJICHA IOBBIIICHHOM
BOCHIPUMMYHUBOCTBIO KPYITHOTO POraToro cKoTa K OMOTeHHBIM (pakTopaM MpOU3BOJICTBEHHON Cpeibl.
Bpoxxn€HHBIE WMMMYHHBIH OTBET Yy CKOTa OIpPEAEIIeTCs TeHETHYEeCKOW BapuabenbHOCTHIO,
ocobeHHo mnomuMmopdu3dmMamMu B TeHax, Takux kak TLR2 wu TLR3, koTtopesie CcBsi3aHBI C
pacrmo3HaBaHHEeM OaKTepUANbHBIX M BUPYCHBIX MarTepHoB. HoBH3Ha paboOTHI 3aKiro4yaiach B
aHaJIM3€ BIMSHUS TeHeTHUeCKuX Bapuanuid (SNV) B yka3aHHBIX reHaX Ha M3MEHYMBOCTH OCIIKOBBIX
MOJIEKYJ U OIICHKY BEpOSITHOCTH (P€HOTUITUIECCKUX MPOsiBICHUN 3aboneBanuil. llens nccnenoBanus
3aKJII0valiach B OIIEHKE TEHETHUECKON BaprabeabHOCTH MOJIMMOPGHU3MOB TeHOB perentopoB TLR2
u TLR3 u ux cBA3M ¢ UMMYHHBIM OTBETOM. B xome paboTsl ObuUIM TpPOBEIEHBI aHAIU3
BapuaOEIIbHOCTH PEIENTOPOB, TCHOTUIIMPOBAaHUE OOpa3lloB, aHAIW3 HYKJICOTHIHOW W OCIIKOBOM
CTPYKTYpPBI, @ TaKXe OIEHKAa PpEeryIsiuy TPAHCKPUIILIMK, YTO Jajl0 BO3MOXKHOCTb OLIEHUTD
accoluanuu MeXAy MoauMopdu3MaMu M yCTOMUMBOCTRIO K 3aboneBanusiM. lccrnemoBanue
oxBaruio 192 SNV, nomomHEeHHBIX TaHHBIMH W3 OOIIETOCTYHMHBIX pecypcoB (6onee 10 Thic.
MoJIMMOP(U3MOB), UTO MPUBEIIO K OMPEIEICHUIO IBYX BapuaHTOB criaiicuura st TLR2 u ogHOTO



mis TLR3. MopenupoBanue u ¢unbrpanusi naHHbIX BbeisiBIUIM 41 BapuanT SNV ¢ BbICOKOIA
CTPYKTYPHOM 3HAYUMOCTBI0. B pesynbrare (ribTpanuu ObLIH OTMEUEHB! 39 3HAaYMMBIX BapHAHTOB
SNV, Bkiouass MHUCCEHC-BapUaHT, CBS3aHHBIM C MaparyOepKyaEé30M, MOKa3bIBAIOMINN BBICOKYIO
KJIIMHUYECKYI0 3HAYMMOCTh. [ €HOTUNMPOBAaHME MOKA3aJI0, YTO B MOMYJISLHUHU KPYIHOIO pPOraroro
CKOTa TeHOTHUN aiens A He mpeoOmanan. BHeceHo mpeanonokeHue o ToM, YTO MOTUMOPHHU3M B
TLR2 MoxeT CHMKaTh UMMYHHBIA OTBET Ha Jmnonoiucaxapuabl. Onpenenénusie SNV B TLR2 u
TLR3 MOryTr CyleCTBEHHO BIMATh Ha MMMYHHBIH OTBET M CIY)KUTh HOBBIMH TI'€HETHYECKHMU
MapKepaMu JJIsl CeNIeKIIMM, YTO MMEET MPAKTUYECKOe 3HaueHue I pa3pabOTKU HOBBIX METOJOB
JUArHOCTUKA W HANpaBJICHUS CENEKIMH, NPEIHA3HAYEHHBIX [IJI MOBBIIICHUS YCTOMYMBOCTH
KPYITHOTO pOraToro CKoTa K HH(GEKIHOHHBIM 3a00JI€BaHUSIM.

Knroueevie cnosa: cenemuueckue mapxepovl, QTL, napamybepxynés, TLR, «pynusii
po2amblil CKOM, UMMYHHbIUL OMEem

OBSERVED POLYMORPHISMS OF TLR2 AND TLR3 GENES
OF BOVINE INNATE IMMUNITY
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'aekalashnikov@yandex.ru, ORCID 0000-0003-1600-7357
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Abstract. The relevance of the conducted research is due to the increased susceptibility of
cattle to biogenic factors of the production environment. The innate immune response in cattle is
determined by genetic variability, especially polymorphisms in genes such as TLR2 and TLR3,
which are associated with the recognition of bacterial and viral patterns. The novelty of the work
was the analysis of the effect of genetic variation (SNV) in these genes on the variability of protein
molecules and the assessment of the probability of phenotypic disease manifestations. The goal of
research was to assess the genetic variability of TLR2 and TLR3 receptor gene polymorphisms and
their relationship to the immune response. In the course of the work, an analysis of receptor
variability, genotyping of samples, analysis of nucleotide and protein structure, as well as an
assessment of transcriptional regulation were carried out, which made it possible to assess the
associations between polymorphisms and disease resistance. The research covered 192 SNV
supplemented with data from publicly available resources (more than 10 thousand polymorphisms),
which resulted in the identification of two splicing variants for TLR2 and one for TLR3. Modeling
and data filtering revealed 41 SNV variants with high structural significance. As a result of
filtration, 39 significant SNV variants were noted, including the missense variant associated with
paratuberculosis which shows high clinical significance. Genotyping showed that the A allele
genotype was not predominant in the cattle population. It has been suggested that polymorphism in
TLR2 may reduce the immune response to lipopolysaccharides. Certain SNV in TLR2 and TLR3
can significantly affect the immune response and serve as new genetic markers for selection, which
is of practical importance for the development of new diagnostic methods and direction of selection
designed to increase the resistance of cattle to infectious diseases.

Keywords: genetic markers, QTL, paratuberculosis, TLR, cattle, immune response
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ONPEJIEJIEHUE NEPCHEKTUBHbBIX JIMHUN
KOCTPOMCKOM NOPOJIbI C HEJBIO NOBBIMEHUS YX®PEKTUBHOCTH
IJIEMEHHOM PABOTBI
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Pegepar. B cratbe npuBOAATCS pE3yNbTaTbl MCCIECIOBAHUNW II0  ONPEICICHUIO
MEPCHEKTUBHBIX JIMHUM B OJHOM M3 IUJIEM3ABOJOB, 3aHUMAIOLIMMCS pa3BEICHUEM KPYIHOTO
poraTroro Ckora KOCTPOMCKOH mopojsl. KocTpomckasi mopoja sBISeTCS HEHHBIM TeHO(OHIOM
POCCHICKOTO JKMBOTHOBOJACTBA. B KOCTpOMCKHMX JHMHUSAX CKOHLIeHTpupoBaHo 34,5% Bcero
MaTOYHOT'O IIOTOJIOBbS AHAIM3UPYEMOIO CTaja, a B POACTBEHHbIX Ipymmax — 65,5%. Ha
NPEANPUITHN TJIAHOBBIMU JIMHUSIMUA U POACTBEHHBIMM TpynIiaMu sBstoTcs: JuHus Jlagka 2537 u
ponctBenHbie rpynnbsl Mepuanana 90827, Konnenrparta 106157 u Mactepa 106902, kak Hanbonee
MHOT'OUYHCJICHHBIC U TIepCIIeKTUBHBIE. Hanbomee BpICOKU yaou 1o 1-i u 3-i JakTanusM OTMEUYEH y
nouepeir ObIKOB poacTBeHHOW rpynmbl Konmentpara 106157 — 5710 u 7347 kr monoka
COOTBETCTBEHHO. Cpenn Jy4IIMX KOpPOB MHOTO MpPEACTaBUTEIbHUL POJACTBEHHON TPYMIIbI
Konnenrpara 106157 ot 6pikoB OckamubOypa 105117458 u laBunum 9695533. Bce ocHOBHBIE
KOPOBBI-PEKOPIUCTKH B IUIEM3aBOJIe ObLIM MOJyYeHBbl OT ObIKOB-yiyumaTeneid. [Ipu romoreHHOM
nonoope Hambosiee BBICOKHI YAOH MOKa3aau NMEpBOTENKH POACTBEHHOM rpynmbl Konuentpata
106157 — 5892 kr mMoJioka. BeIsBIICHBI JTy4IlIME€ COUYETAHUS MTPU KPOCCE JIMHUH.

Knrouesvie cnosa: omeuecmeennas nopooa, KOCMpoMcKas nopood, JUHUU, poOCHEeHHbLE
2pynnwl, ObIKU-NPOU3BOOUMENHU, KOPOBbL, MOJIOUHAS NPOOYKMUBHOCHb

DETERMINATION OF PROMISING LINES OF THE KOSTROMA BREED
IN ORDER TO INCREASE THE EFFICIENCY OF BREEDING WORK

Nadezhda S. Baranoval, Anton A. Korolevz, Elena V. Shastina® , Anna A. Valavina*
139K ostroma State Agricultural Academy, Karavaevo, Russia
*Kostroma Regional Information and Breeding Center at the Kostroma State Agricultural Academy,
Karavaevo, Russia
'baranova-ns2@yandex.ru, ORCID 0000-0001-5123-848X

“toscha.koroliow@yandex.ru, ORCID 0000-0003-1561-5449

beoglu.e@mail.ru
*anna.valli@yandex.ru

Abstract. The article presents the results of researches to determine promising lines in one
of the stud farms engaged in cattle breeding cattle of the Kostroma breed. The Kostroma breed is a
valuable gene pool for Russian animal husbandry. In Kostroma lines 34.5% of the entire breeding



stock of the analyzed herd is concentrated, and in related groups — 65.5%. At the enterprise planned
lines and related groups are Ladok 2537 line and related groups of Meridian 90827, Concentrate
106157 and Master 106902, as the most numerous and promising. The highest yield for the 1st and
3rd lactation was noted in the daughters of bulls of the related group Concentrate 106157 — 5710
and 7347 kg of milk, respectively. Among the best cows there are many representatives of the
related group Concentrate 106157 from the bulls Escalibur 105117458 and Davinci 9695533. All
the main record-holder cows in the stud farm were obtained from improver bulls. With
homogeneous selection the highest yield was shown by the first-calf heifers of the related group
Concentrate 106157 — 5892 kg of milk. The best combinations were revealed when crossing lines.

Keywords: domestic breed, Kostroma breed, lines, related groups, servicing bulls, cows,
milk producing ability
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Pedepar. Llens ucciaegoBanuii — onpeneseHue TOCTUKEHUS B CEIEKIIMU OTIIOBCKUX JIMHUN
MOPOIBI OPOMIIEPHBIX KPOCCOB MIMMYTPOK CeNeKIIMOHHO-TEHETHIeCKOoro IeHTpa «CMeHa» U uX
BIMSHHE Ha TMPOAYKTHUBHOCTh MATEPUHCKHX pOAMTENbCKUX ¢GopMm. Pabora mpoBeneHa B
CenexinoHHO-TeHeTHYeCKOM 1eHTpe «CmeHa» MOCKOBCKOM oOnacTh. YCTaHOBJICHO, 4YTO B
MpOoILECCe LEICHATPABICHHOM CEJIEKIIMM MOJIYYEHO TPEBOCXOACTBO IO )KUBOW Macce MOJIOJIHSIKA B 7
nueit muaun CM7 («Cvena 9») o cpaBHeHuto ¢ nunuent b7 («Cmena 8») B npenenax 2,5-3,1% no
cpaBHeHuto ¢ nuHuei ['7 («Cmena 7») — 13,9—18,3%. Lpimiara B 35-1HeBHOM BO3pacTe HUMeNIn
TaKyl0 € 3aKOHOMEPHOCTb IO IIPEBOCXOJCTBY XUBOM Maccel: guHus CM7 k nunum b7 —
8,8-9,5%, CMT7 k I'7 — 28,6—27,0%; oobmyckynernHoctu rpyau — 2,0—2,8% (CM7 k b7), 5,5-5,0%
(CM7 k I'7); oobmyckynennoctu Hor — 1,8—1,4, 4,2—6,5% COOTBETCTBEHHO CpaBHHUBAEMBIM Tapam
muanii. [lo koHBepcHM KopMma BbIpa3wiach IOJOKUTEIbHAS PE3YJIbTATUBHOCTh MPSAMOU U
KOCBEHHOM ceniekiuu Ha ypoBHe 1,8—1,2%; 3,6—3,5% cooTrBercTBeHHO. SitlieHOCKOCTh Kyp 3a 60
HeJenb ku3Hu yBenunuuiack Ha 0,2; 0,7%; BbIXonq MHKYOAmMOHHBIX sull — Ha 1,4; 2,1%; BBIBOA
upiuisT — Ha 1,1; 1,7%; Beixog ubiuisit Ha 1 Hecymky — Ha 3,2; 5,3%. IlpeumymiectBo
ayTOCEKCHOM MAaTEepUHCKOW poauTenbckoil ¢opmbl (MP®) CM79 mamn MP® I'78 u B79 mo
sifiieHockocT — Ha 2,7 u 0,9%, 1o BeIX0y MHKYOAIMOHHBIX Ul — Ha 1,2 1 0,6%; BEIBOY LBITUIST
—Ha 0,4 u 0,2%; Beixoay UblIT OoT 1 Hecymku — Ha 4,4 u 1,7% coorBercTBeHHO Tapam MPO.

Knrwouesvie cnosa: wmscuvie Kypbl, JTUHUU, nopoda NaAUMyYympoOK, ﬂZZI/;eHOCKOCWlb, 661600
ublnjsni, 8bIX00 MHKy6aI4MOHHle AUy, 6b1X00 Ublnjisin Ha HeCyutKky



ACHIEVEMENTS IN SELECTION OF PATERNAL LINES OF PLYMOUTH ROCK
BREED OF BROILER CROSSES OF THE SELECTION AND GENETIC CENTER
"SMENA"

Anna V. Egoroval, Zhanna V. Emanuylova2
'Federal Scientific Center "All-Russian Research and Technological Poultry Institute",
Sergiev Posad, Russia
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'egorova@vnitip.ru, ORCID 0000-0001-9981-5768
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Abstract. The purpose of the research is to determine the achievement in the selection of
paternal lines of the Plymouth Rock broiler cross breed of the selection and genetic center "Smena"
and their impact on the productivity of maternal parental forms. The work was carried out at the
selection and genetic Center "Smena" in the Moscow Region. It was found that in the process of
targeted selection, a superiority in live weight of young animals was obtained in 7 days of line SM7
("Smena 9") compared to line B7 ("Smena 8") in the range of 2.5-3.1% compared to line G7
("Smena 7") — 13.9-18.3%. Chickens at 35-days age had the same pattern on superiority of live
weight: SM7 line to B7 line — 8.8-9.5%, SM7 to G7 — 28.6—27.0%); breast fleshing — 2.0—2.8%
(SM7 to B7), 5.5-5.0% (SM7 to G7); leg fleshing — 1.8—1.4, 4.2—6.5% according to the compared
pairs of lines. In terms of feed conversion, positive results of direct and indirect selection were
expressed at the level of 1.8—1.2%; 3.6—3.5%, respectively. Egg-laying capacity increased by 0.2,
0.7% in 60 weeks of life; hatching eggs yield — by 1.4, 2.1%; hatching of chickens — 1.1, 1.7%;
yield of chickens per egg-laying bird — by 3.2, 5.3%. The advantage of autosexing maternal parent
form (MPF) SM79 over MRF G78 and B79 in terms of egg-laying capacity — by 2.7 and 0.9%; by
yield of hatching eggs — by 1.2 and 0.6%; hatching of chickens — 0.4 and 0.2%; the yield of
chickens per egg-laying bird — by 4.4 and 1.7%, respectively, to MPF pairs.

Keywords: meat chickens, lines, Plymouth Rock breed, egg-laying capacity, hatching of
chickens, yield of hatching eggs, yield of chickens per egg-laying bird
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ONTUMM3ALIMSA TPOLECCA YJIAJIEHUA COPHBIX PACTEHUI
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Pedepar. ABtopamu wuccienyercss 3(()EKTHUBHOCTh TNPUMEHEHHUS BBICOKOBOJIBTHOTO
HanpsDKeHUs [ YHUUYTOXEHHA COpHbIX pacTteHuid (ocor). IlpoBenéHHBIE SKCIIEPUMEHTHI
HaNpaBJICHbl Ha OLIEHKY BIUSHHS PAa3IUYHBIX (DAKTOPOB, BKIIIOYAs HANPSDKEHUE, SHEPTUIO U BpeMs
BO3JICUCTBUS, Ha CTEMEHb YHUYTOKEHUSI COPHBIX pacTeHui. B Xxome paboTel Obuta mocTpoeHa
MOJI€Tb JIMHEMHOM pErpeccuy, IO3BOJSIONIAs ONPEAEIUTh B3aUMOCBI3b MEKIY CTEIEHBIO
YHUUTOXKEHUS COPHBIX PACTEHUH M UCCIEAyeMbIMH NapaMeTpaMu. Pe3ynbTaTsl aHanu3a noxasaiy,
YTO CTENEHb YHUYTO)XEHMSI COPHBIX PACTEHHUH IOJOXHUTEIBHO KOPPEIMPYET C YBEIWYEHHEM
HanpsDKEHUs M SHEPruy, 4TO IOATBEPXKIAETCA BBICOKMM Ko3(duuueHtoM nerepmuHanuu R2
paBHbIM 0,9658. OnpeneneHsl ONTUMAIBHBIE TAPAMETPHI 1711 JOCTUKEHHSI MAKCUMAJIBHON CTEIIEHU



YHUUYTOXKEHUS COPHBIX pacTeHuil: HanpspkeHue 25,45-27,00 xB, sueprus 117 Jbx u Bpems
Bo3aercTBusl 2—4 c¢. HccnenoBaHusi aBTOPOB IMOJYEPKUBAIOT TMOTEHIMAT HMCIOJIb30BaHUSA
BBICOKOBOJIBTHOTO HANpsDKEHUS KaK A(PQPEKTHBHOrO MeTofa OOpbOBl ¢ COPHBIMU PAaCTEHUSIMH,
npeJularas ajJbTepHATUBY TPAJULMOHHBIM XMMHUYECKMM repounugam. VccienoBaHus MOTyT CTaTh
OCHOBOHM JUIsl AajdbHEWIIMX pa3pabOTOK B 00JacTH arpOHOMHHM W 3KOJIOTWH, HAIpPaBICHHBIX Ha
ONTUMU3ALMIO TEXHOJIOTUI YHUUTOXKEHUS HEXKEIATEIbHOM PaCTUTEIBHOCTH B IOCEBAX KYIbTYPHBIX
pacTeHui.

Knroueswie cnosa: COpHble paCmMeHUA, 6blICOKOB0OJIbNHOE HANPAJICEHUE, MH020¢aKm0prliz
IKCnepumenm, pecpecCuoOHHas MOO@JZb, ocom

OPTIMIZATION OF WEED REMOVAL PROCESS USING HIGH VOLTAGE
IN A MULTIFACTOR EXPERIMENT

Artem S. Uglovskiyl, Natalya Yu. Semerenko’
! 2Yaroslavl State Agrarian University, Yaroslavl, Russia
'a.uglovskii@yarcx.ru, ORCID 0000-0002-5678-4786
*semerenko@yarcx.ru

Abstract. The authors investigate the efficiency of high-voltage application for weed
control (sow thistle). The experiments were aimed at assessing the influence of various factors
including voltage, energy and exposure time on the degree of weed control. In the course of the
work, a linear regression model was constructed to determine the relationship between the degree of
weed control and the parameters under study. The results of the analysis showed that the degree of
weed control positively correlates with an increase in voltage and energy, which is confirmed by a
high determination coefficient R? equal to 0.9658. The optimal parameters for achieving the
maximum degree of weed control were determined: voltage of 25.45-27.00 kV, energy of 117 J and
exposure time of 2—4 s. The authors' researches emphasize the potential of using high-voltage
tension as an effective method of weed control offering an alternative to traditional chemical
herbicides. The research may become the basis for further developments in the field of agronomy
and ecology aimed at optimizing technologies for the destruction of unwanted vegetation in the
sowings of cultivated plants.

Keywords: weeds, high voltage, multifactorial experiment, regression model, sow thistle
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Pedepar. Pazpabotana maTemaruueckas MOJENb, ONUCHIBAIOIIAS BO3CHCTBHE O30HA Ha
KJIeTKy mapasuta Ascaridia galli ¢ yaérom muddy3uu o3ona (O3) yepe3 KyTUKYTy W KHUHETUKH



OKHCIIUTEIBHOTO TIOBPEXKACHUS KJIETOUHBIX CTPYKTYp. Mojenb OCHOBaHa Ha CHCTEME
auddepeHIManbHbIX YpaBHEHHH, BKIouaroliell ypaBHeHHEe Puka ¢ peaklMOHHBIM YICHOM IS
MIPOCTPAHCTBEHHOTO DPACIPECNICHUs] 030HAa W KWHETHYECKHE YpaBHEHHs IMEPBOrO MOpsAKa JUis
Jerpajallud JIMOUAOB M OenkoB MeMOpaHbl. Pe3ynbraTsl MOAETMPOBaHHUS JAEMOHCTPUPYIOT
HEJIIMHEHHYI0  3aBUCHUMOCTh BpeMEHM TrHuOenu mapasura OT KOHIEHTPAaUUHd O30Ha U
IPOAOIDKUTEIBHOCTH  HKCHO3MLUU. YCTAHOBJIEHO, YTO KPUTHYECKHM (DaKTOpOM  SIBISETCA
OKHCIIUTEIbHOE TMOBPEXKIECHNUE KYTHKYJbI, NPHUBOASANIEE K TOTEPe IETOCTHOCTH KIETOYHBIX
memOpaH. IlpakTudeckas  3HAUYMMOCTb  MCCIIEJOBAaHUS  3aKJIKOYAaeTCs B BO3MOXKHOCTHU
MPOTHO3UPOBaHUS S(P(PEKTUBHBIX PEKUMOB O30HOBOH OOPAaOOTKM A JI€3WHBA3UU B CEIHCKOM
x03siicTBe. MoJienb MO3BOJISIET ONTHUMHU3UPOBATh IMAapaMeTpbl BO3JEUCTBHUA, COKpalias pacxon
peareHToB U BpeMsi 00pabOTKU MPU COXPAHEHUH BBICOKOH 3((EKTUBHOCTH. BBIIO ycTaHOBIEHO,
yTo TIpH A(PPEeKTUBHON KOHIEHTparuu o3oHa 570 mr/m mpu Temmeparype 20°C Bpems rubenu
Mapa3uToOB COCTaBUT mopsaka 54 cexkyHn. Ha ocHoBe Maremarnyeckod Mojenw pa3paboTaHa
CIELMAIU3UPOBAHHAS TPOrPaMMa-CUMYJISTOP, IO3BOJIAIONIAs B PEXKUME PEAIBHONO BPEMEHHU
UCCIIEIOBAaTh TEOPETHUECKUE TapameTpsl 00pabOTKH 030HAaTOpoM-u3dydareneM. Ilporpamma
OCHAIllEHAa MHTEPAaKTUBHBIM MHTEPPEHCOM ¢ BO3MOKHOCTHIO HACTPONKHU KIIIOUEBBIX MAapaMeTpOB:
KOHIIEHTpauuu 030Ha (10 10 Mr/n u BeIIe), BpemMeHu oopadbotku (10 60 munyt), pH cpeast (4-10
eAVHUI]), a Takke XuMu4yeckod mnoTpedHocT B Kuciaopoae (COD). Cucrema mpemnocTaBiseT
AeTanbHbI pacuéT 3((eKTHBHOCTH OOpaOOTKM B NPOIEHTAX M OIpelesieHHe MHUHUMAIbHO
s¢pdexktuBHo o361 (MDJl) mmst  goctmkenusst 99% rubenu  mapa3uToB.  Pesynbrarhl
BU3YAJIM3UPYIOTCSL B BHJE TpaduKka 3aBUCUMOCTH APPEKTUBHOCTH OT BpeMEHU 00pabOTKH, YTO
MO3BOJISICT HAIVISAHO aHAIM3MPOBATh MIPOLECC AETEIIBMUHTH3ALMU U ONTHMHU3HPOBATH apaMeTphl
Bo3zelcTBUS. PazpaboTanHoe mporpaMMHOE 00€CIIeYeHHE CYIIECTBEHHO PACIIMpPsIET BO3MOKHOCTH
IPAKTUYECKOTO MPUMEHEHUs MaTeMaTHYeCKOM MOJEIM U MOXET CIYXHUThb 3(P(EKTUBHBIM
MHCTPYMEHTOM JIJIsl ONTHMHU3ALIUH TIPOLIECCOB JAC3MHBA3HH B CEIbCKOM XO3SIHCTBE.

Knrouesvie cnosa: oson, Ascaridia galli, mamemamuueckoe mooenuposanue, ougpgysus,
KUHEMUKA OKUCTeHUs], Oe3UHBA3US
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Abstract. A mathematical model has been developed that describes the effect of ozone on
the Ascaridia galli parasite cell, taking into account the diffusion of ozone (O3) through the cuticle
and the kinetics of oxidative damage to cellular structures. The model was based on a system of
differential equations including Fick's equation with a reaction term for the spatial distribution of
ozone and first-order kinetic equations for the degradation of membrane lipids and proteins. The
simulation results demonstrate a nonlinear dependence of the parasite death time on the ozone
concentration and exposure time. A critical factor has been found to be oxidative damage to the
cuticle, leading to loss of cell membrane integrity. The practical significance of the study lies in the
possibility of predicting effective ozone treatment modes for disinfestation in agriculture. The
model allows optimizing exposure parameters, reducing reagent consumption and processing time
while maintaining high efficiency. It was found that with an effective ozone concentration of 570
mg/l at a temperature of 20°C, the parasite death time will be about 54 seconds. Based on the
mathematical model, a specialized simulator program has been developed that allows you to study
the theoretical parameters of treatment with an ozonizer-emitter in real time. The program is



equipped with an interactive interface with the ability to configure key parameters: ozone
concentration (up to 10 mg/l and above), processing time (up to 60 minutes), pH of the environment
(4-10 units), as well as chemical oxygen demand (COD). The system provides a detailed
calculation of the treatment efficiency in percent and the determination of the minimum effective
dose (MED) to achieve 99% parasite death. The results are visualized in the form of a graph of the
dependence of efficiency on the treatment time, which allows you to visually analyze the
deworming process and optimize the exposure parameters. The developed software significantly
expands the possibilities of practical application of the mathematical model and can serve as an
effective tool for optimizing the processes of disinvasion in agriculture.

Keywords: ozone, Ascaridia galli, mathematical modeling, diffusion, oxidation kinetics,
disinvasion
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Pedepart. PazpaboTansl MaTeMaTH4yeCcKasi U KOMITBIOTEPHAsT MOJICTH TPOIECCa pa3pyIIeHUs
000JI04KH siiIa ackapuabl Ascaridia galli mon neicTBUeM 030HA, YUUTHIBAIOIINE MHOTOCIONHYIO
CTPYKTYpy OOOJNOYKHM (JUMHUAHBINA, XUTUHOBBIM, OEJIKOBBIM CIIOM), KUHETUKY OKHUCIUTEIbHBIX
peakiuii 1 AMHAMUKY W3MEHEHHs MOPUCTOCTH. MaTreMaTHuecKash MOJelb OCHOBaHAa Ha CHCTEME
mudepeHIMaNbHBIX  YPAaBHEHHH, BKIIOUYaONIed MoaudumupoBanHoe ypaBHeHHe @Duka c
PEaKIMOHHBIM WICHOM JUIst onrcanus 1uddy3un o30Ha yepes cinon 000I04KH, 3aKOH Xabepa — s
aHaJlM3a 3aBUCUMOCTH «a03a — 3(hdexT» u ypaBHeHHME AppeHuyca, yYUTHIBAIOIIEE BIIMSHUE
TeMIIepaTypbl Ha CKOPOCTb peakmuid. J[is Kakaoro ciiosi 00O0JOYKH OMHCaHBI CHeru(uyuecKue
OKHUCJIUTEIbHBIE TPOLECCHI: TEPEKUCHOE OKUCIICHNE JTUMHIOB, AeTpajaliius XUTHHA 3a CYET pa3pbiBa
B-1,4-rmUKO3UAHBIX CBSI3€M M JIeHaTypalus OCNKOB, BKJIIOYAs OKUCIEHUE LUCTEHHA U THPO3HMHA.
KommbrlorepHass Mojenb JOIMOJHSET MaTeMaTH4YeCKHe pPacyEThl BO3MOXHOCTHIO BU3YalIU3allUH
MPOCTPAHCTBEHHOT'O PACHpE/eNICHHsI 030HAa B 000JIOUKE, CTENEHH MOBPEXKICHHS KaXI0TO CIOs C
[[BETOBOM WHJIMKAMEH W JUHAMUKA HW3MEHEHHUS TOPUCTOCTH B IMPOLIECCE O30HUPOBAHMSL.
Pe3ynpTaThl MOJIENIMPOBAHUS JEMOHCTPUPYIOT HEMUHEHHYIO 3aBUCUMOCTh BPEMEHU JIC3UHBA3UU OT
KOHIEHTPALlMU 030Ha, TEMIIEpaTypbl U BIIAXXHOCTU. YCTaHOBJIEHO, YTO KPUTUYECKUM (hakTOpoM
3G (HEKTUBHOCTH SBISETCS MOBPEXKICHHE XHTUHOBOTO CJIOS, OIPEIENAIONIET0 MEXaHUYECKYIO
MPOYHOCTh 000JI04KK. OnTHMalibHas KOHIIEHTpalus o30Ha cocTamiseT 50-150 ppm, mpu sTomM
JanbpHelIee yBeIMUeHHEe KOHIEHTPAIMH PUBOJUT K CHIDKEHUIO SKOHOMHUYECKOH 3(ppekTrBHOCTH
n3-3a mo004HBIX peakiuid. [loBeimenue temrepatypbl Ha 10-20°C cokpammaer Tpedyemyro 103y
o3oHa B 1,5-2,0 pa3a Omaromaps YCKOPEHHUIO OKHCIUTENbHBIX IpoleccoB. IIpakTuueckas
3HAYUMOCTb HCCJIEJOBAHMS 3aKJIIOYAETCs B BO3MOXKHOCTH TOYHOTO MPOTHO3HPOBAHUS PEKHMOB
030HOBOH 00pabOTKM MMl JIE3MHBA3UU BOJBI, MOYBBI M CEIHCKOXO3SHCTBEHHBIX OOBEKTOB.
Pa3paboranHblif anroputM pacuéra JIeTalbHBIX /103 030Ha MOXET ObITh MHTETPUPOBAH B CUCTEMBI
aBTOMATHYECKOTO YIPaBJIEHUS YCTAaHOBKAaMHU O30HHpOBaHMA. KOMIIJIEKCHOE HCIOIb30BaHHE



MaTEMaTHYECKONM M KOMIBIOTEPHON MOJENIEN MO3BOJSET HE TOJIBKO ONTHUMU3UPOBATH IapaMeTphl
BO3JCUCTBUS  (KOHLEHTPALMIO, BpeMs OKCHO3MLUH, TEMIEPaTypHbIM pexuM), HO U
BU3YaJIM3UPOBATh KIIIOUEBBIE 3TAIbl PA3pyLICHUS 000JIOUKH, YTO CYLIECTBEHHO YIPOIIaeT noa00p
YCIIOBUU JJI1 KOHKPETHBIX NPAKTUYECKUX 3a/1a4.

KiaroueBbie caoBa: ozon, Ascaridia galli, siya ecenvbmunmos, mamemamuyeckoe
MoOenuposarue, ypasrernue Quka, 3akon Xabepa, KuHemMuKa OKUCIeHUs, 0e3UH8A3Us

CONSTRUCTION OF A COMPUTER SIMULATION
OF THE EFFECT OF OZONE
ON HELMINTH EGGS (USING THE EXAMPLE OF ASCARIDIA GALLI)

Artem V. Cuzin', Vladimir V. Shmigelz, Elena V. Sheshunova®
I:23yaroslavl State Agrarian University, Yaroslavl, Russia
"artcuz@bk.ru, ORCID 0000-0002-5196-872X
*v.shmigel@yarcx.ru, ORCID 0000-0001-7265-831X
3e.sheshunova@yarcx.ru, ORCID 0000-0002-7805-5656

Abstract. Mathematical and computer models of the process of destruction of the Ascaridia
galli egg shell under the influence of ozone have been developed, taking into account the multilayer
structure of the shell (lipid, chitin, protein layers), the kinetics of oxidative reactions and the
dynamics of porosity changes. The mathematical model is based on a system of differential
equations, including a modified Fick's equation with a reaction term to describe the diffusion of
ozone through the shell layers, Haber's law to analyze the "dose — effect" relationship, and the
Arrhenius equation, which takes into account the effect of temperature on the rate of reactions.
Specific oxidative processes are described for each shell layer: lipid peroxidation, chitin
degradation due to the breaking of -1.4-glycosidic bonds, and protein denaturation, including the
oxidation of cysteine and tyrosine. The computer model complements the mathematical calculations
with the ability to visualize the spatial distribution of ozone in the shell, the degree of damage to
each layer with color indication and the dynamics of porosity changes during ozonation. The
simulation results demonstrate a nonlinear dependence of the disinvasion time on the ozone
concentration, temperature and humidity. Damage to the chitin layer, which determines the
mechanical strength of the shell, has been found to be a critical efficiency factor. The optimal ozone
concentration is 50—150 ppm, while a further increase in concentration results in a decrease in
economic efficiency due to side reactions. Increasing the temperature by 10-20°C reduces the
required dose of ozone by 1.5-2.0 times due to the acceleration of oxidative processes. The
practical significance of the study lies in the ability to accurately predict ozone treatment modes for
disinvasion of water, soil and agricultural objects. The developed algorithm for calculating lethal
doses of ozone can be integrated into automatic control systems for ozonation plants. The complex
use of mathematical and computer models allows not only to optimize the impact parameters
(concentration, exposure time, temperature mode), but also to visualize the key stages of shell
destruction, which greatly simplifies the selection of conditions for specific practical tasks.

Keywords: ozone, Ascaridia galli, helminth eggs, mathematical modeling, Fick's equation,
Haber's law, oxidation kinetics, disinvasion
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IOBBINIEHUE 3®PEKTUBHOCTH UCIIOJIb30BAHUA 3EMEJ/IBHBIX PECYPCOB
BOJIOI'OACKOHU OBJIACTH

A. B. MaKJIaXOBl, I'. A. CHMOHOBZ, E. A. Mapuemolc3, A.T. Cumonos*
'Bonorozckuit roCcyAapCcTBEHHBIN yHUBepcuteT, Bonoraa, Poccus
*BOJIOro/cKasi FOCYAaPCTBEHHAs MOTOYHOXO3SHCTBEHHAS AKaIeMHsl HMCHH
H. B. Bepemaruna, Bonorga, Poccust
’KOMHMTET 110 9KOHOMHYECKO#! MONUTHKE U CTPATErHIECKOMY IITAHHPOBAHHIO
Cankr-IlerepOypra, Cankr-IlerepOypr, Poccus
*Poccuiickuit YHUBEPCUTET ApYkObI Hapo0oB umeHu [latpuca JlymymOs1, MockBa, Poccus

ABTOp, OTBETCTBEHHBIH 3a epenucKy: Anekcerr BacunbeBny Makiaxos, leon1906@yandex.ru

Pedepar. B crathe paccMOTpPEHO COBPEMEHHOE COCTOSHHME HCIOJIb30BAHUS 3€MENIbHBIX
pecypcoB Bonorosackoit oonactu. Hayunas HoBu3Ha pabOThI COCTOUT B TOM, YTO BIIEPBBIE TAHHOE
HaIpaBJIEHUE PACCMaTPHUBAETCS B KOMIUIEKCE C YUIETOM BCEX COCTABISIONINX (PAKTOPOB, BIUSIOIINX
Ha 5((eKTUBHOCTh HUCHOIB30BAHUS 3EMENIbHBIX PEecypcoB peruoHa. Bomorojackas o6mactb
JIOBOJILHO KpyMHasi MO pa3Mepy 3aHMMAaeMOW IUIOIMIAAM B Hamed crtpa”e. Teppurtopus e
cocrasisier 145,7 Thic. KM’, HAaHOOIbIIAS IIPOTSKEHHOCTD € CeBEpa Ha 1or — 385 kM, ¢ 3amaja Ha
BOCTOK — 650 kM. YcranmoBieno, urto Ha 01.01.2024 roma 3eMennpHas mionianbk Bomaoromackoro
peruona cocrasisier 14452,7 Thic. ra, U3 He€ 3eMJIU: CEIbCKOXO03IUCTBEHHOr0 Ha3HaueHus — 1618,4
ThIC. Ta (11,2%); Hacenéuubix myHKTOB — 203,6 Thic. ra (1,4%); MPOMBIIIIEHHOCTH, SHEPTETHKH,
TPAHCIIOPTA, CBSI3W, PAJAMOBEIIAHMS, TEIEBUIACHUSA, WH(POPMATUKU, 3eMIIU IS OOecredeHHs
KOCMHUYECKOW JIeATENbHOCTH, 3eMJIM OOOpPOHBI, OE30MACHOCTH M 3E€MJIM HHOTO CHENHaIbHOTO
HazHaueHus — 139,1 teic. ra (1%); 3emin 0c000 OXpaHsAEMBIX TEPPUTOPHH 1 00beKTOB — 140,6 THIC.
ra (1%); 3emnu necHoro ¢onna — 11517,0 toic. ra (79,6%) u 3emmnu 3anaca — 834 Teic. ra (5,8%). B
CPaBHEHUHU C MPEIUIECCTBYIOLUIUM TOJOM IUIONIaJb KAaTErOPUU 3€MEIb CEeIbCKOXO035SHCTBEHHOIO
Ha3HA4YCeHHS B COCTaBe 3eMelbHOro (hoHma Bomorosackoi obmactu ymenpimmiack Ha 0,6 ThIC. Ta.
OcCHOBBIBasICb Ha MOJYYCHHBIX JAHHBIX, B HAIIMX HCCIEAOBAHUAX MOXHO HAMETHTHh MYyTH U
MOBBICUTh 3(P(HEKTUBHOCTh HCIOJIB30BAHUSA 3EMENbHBIX PECYpPCOB PETHOHA, YTO IO3BOJIUT
obecrnieunTh OoJiee BHICOKUI YPOBEHb Pa3BUTHS KaK B 9KOHOMUYECKOM, TaK U B COI[UATBHOM TLIAHE.

Knwuesvie cnosa: Bonozoockas obnacms, 3emenbHble pecypcbl, cpeocmea 01dicema,
HOPMAMUBHO-NPaso8oe pe2yiuposaniue, nepcneKmuea pa3eumuisl

IMPROVING THE EFFICIENCY OF LAND RESOURCES USE
IN THE VOLOGDA REGION
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'Wologda State University, Vologda, Russia
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Abstract. The article considered the current state of land resources use in the Vologda
region. The scientific novelty of the work is to for the first time this direction is considered in a



complex, taking into account all the components of the factors affecting the efficiency of the land
resources use in the region. The Vologda region is quite large in size of occupied area in our
country. Its territory is 145.7 thousand square kilometers, the greatest length from north to south is
385 km, from west to east is 650 km. It was established that for the 1st January, 2024 the land area
of the Vologda region is 14452.7 thousand hectares, of which land: farmland — 1618.4 thousand
hectares (11.2%); settlements — 203.6 thousand hectares (1.4%); industry, energy, transport,
communications, broadcasting, television, informatics, land for space activities, defense, security
and other special purpose land — 139.1 thousand hectares (1%); land of specially protected areas and
objects — 140.6 thousand hectares (1%); forest reserves land — 11517.0 thousand hectares (79.6%)
and reserve land — 834 thousand hectares (5.8%). In comparison with the previous year, the area of
the farmland category forming part of the national land reserves of the Vologda region decreased by
0.6 thousand hectares. Based on the data obtained, our research can outline ways and improve the
efficiency of the use of the region's land resources, which will ensure a higher level of development
both economically and socially.

Keywords: Vologda region, land resources, budget funds, legal regulation, development
prospects
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FEHETUYECKHE ®AKTOPbBI, BbI3bIBAIOIIUE NOSIBJIEHUE CEJUHBI
B 30HAX JEIIMI'MEHTAIIUU Y YEPHBIX HEMEIIKUX OBYAPOK

Exarepuna Ogerosna I'pagosa
SpociaBckuii rocy1apCTBEHHBIN arpapHblii YHUBEpCUTET, Spociasis, Poccust
GrafDorf@yandex.ru

Pedepar. llpencrasieH aHanu3 HacleqOBaHUA OKpaca IIEPCTH y JUIMHHOLIEPCTHBIX
HEMELIKMX OBYAPOK, Pa3BOAMMBIX B YCIOBHUSAX IUIEMEHHOIO KMHOJIOTMYECKOro MUTOMHHUKA «I'pad
Hopd». Llenp wuccnenoBaHus — H3YyYUTh T€HETHUYECKHE JETEPMUHAHTHI, OOYyCIaBIMBAIOIINE
MOSIBJICHHE CEIBIX BOJOC B 30HAX JENUTMEHTAallMd y HEMELKHX OBYapOK C YEPHBIM OKpPacoM
mepctd. Jlns AOCTHIKEHHs! TOCTAaBICHHOM IIENM OINpeNeIuiI BO3MOXKHbBIE (DEHOTHIIBI OKpaca
mepcTd y u€pHBIX HEMELUKHMX OBYapok mnuToMHMKa «I'padp [dopd» mnpu mnomomu
rHOPHIOTOTHYECKOr0 aHANM3a. DKCICPUMEHTAIBHBIC NaHHBIC MOKA3BIBAIOT, uro amiens K- B
TOMO3HUTOTHOM HJIM TE€TEPO3UTOTHOM COCTOSIHUM HE CBSI3aH C TIOABIEHUEM WM OTCYTCTBHEM
CeAVHBbl Y YEPHBIX HEMELKUX OBYApOK. B mOTOMCTBE 4YE€pPHOM CYyKHM C OCBETIEHHBIMU 30HAMHU
nemurmentanuy (resotin KP/noK®) u uéproro xobemst (remorun KP/K®) mabmonann menkos ¢
reroruroM KP/K®, y KOTOpEIX Takke IPUCYTCTBYET CEMHA B TEX K 30HAX, 4TO U y Marepu. IIpu
Bs13Ke Apyroit cyku ¢ resotunom K/noK® u yenpaunoro xo6esst moydeHsl MEeHKH YenpavyHoro i
4EPHOTrO OKpAacOB, OJHAKO BCE UEPHBIE IIEHKM HE HMENIM OCBETJIEHHBIX YYacTKOB. OJTO
JIOTIONTHUTENBHO MOAKPEIUISET HAllle MPEANONOKEHHe O TOM, 4TO amiens K° He Bimser Ha
MIOSIBJICHUE WJIM OTCYTCTBUE CEIMHBI B 30HAX JICIUTMEHTALIUU.

Knrwouesvie cnosa: annenu, acymu CucHAIbHGIN NPOMEUH, MUPO3UHAZA-3ABUCUMbILL OeNoK 1,
bema-oeghensun 103



GENETIC FACTORS CAUSING GRAYING IN DEPIGMENTATION ZONES
IN BLACK GERMAN SHEPHERDS

Ekaterina O. Grafova
Yaroslavl State Agrarian University, Yaroslavl, Russia
GrafDorf(@yandex.ru

Abstract. An analysis of the hair color inheritance in long-haired German shepherds bred in
the conditions of the breeding cynological kennel "Graf Dorf" is presented. The goal of research is
to study the genetic determinants that cause the appearance of gray hair in depigmentation zones in
German shepherds with a black coat color. To achieve this goal, possible phenotypes of coat color
in black German shepherds of the kennel "Graf Dorf" were determined using hybridological
analysis. Experimental data show that the K® allele in a homozygous or heterozygous state is not
associated with the appearance or absence of gray hair in black German shepherds. In the offspring
of a black female dog with lightened depigmentation zones (genotype K”/no K®) and a black male
(genotype K®/K®), puppies with genotype K®/K® were observed, which also had gray hair in the
same zones as in the mother. When mating another female dog with the genotype K”/noK® and a
saddle male, puppies of black and saddle colors were obtained, however, all black-colored puppies
did not have any lightened areas. This further supports our assumption that the K® allele does not
affect the appearance or absence of gray hair in depigmentation zones.

Keywords: alleles, agouti signaling protein, tyrosinase-related proteinl, beta-defensin 103
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PACITPOCTPAHEHHOCTD U IUATHOCTHUKA IIUPKOBAUPYCHOM HHOEKIIUA
CBUHEW B PECITIYBJIUKE BEJAPYChH

Kaiicioann bu
BureOckas opaena «3nak [loueTay rocynapcTBeHHas akaJeMus BETEPUHAPHON METUIIUHBL,
Butebck, Pecniybnuka benapyce
bikaixuan1213@163.com

Pegepar. Cunoil upkosupyc 2 tuna (IIBC-2) mmpoxo pacnpocTpaH€H 10 BCeMy MUpPY U
O0OHapy)XEeH MPAKTUYECKH BO BCEX PErHOHAX, IJe pa3BoAsAT cBUHEH. CBUHOW IHUPKOBUPYC 2 THIIA
CBSI3aH C pAOOM 3a00JeBaHUN y CBHMHEH, H3BECTHBIX KaK IIMPKOBHPYC-aCCOLIMUPOBAHHBIC
3aboneBanus ceuHed (PCVD). Otu 3aboneBaHus BKIIOYAIOT MYJIBTHCHCTEMHBIH HCTOIIAFOIITUI
CHHJIPOM Yy TOpPOCAT IOCie OTbEMA, CHHIAPOM JepMaTuta W HedpomaTuu, pernpoayKTUBHBIC
HapylLIeHUs, a TaKXe APYyTrue PecHupaTopHble U >KeITyAO4YHO-KHIIeuHble 3aboneBaHud. lLlembio
HacTosell paboThl sSBUJIACh OLIEHKA pacIpOCTPaHEHHOCTH W pa3paboTKa METoJa IUAarHOCTUKU
nupkoBupycHoi uHpekuu ceuHeit (L[BC-2) meTomom monumepasnoit nennoi peaknuu (I1L[P) B
pexxume  «peanbHoro Bpemenu» (IIL[P-PB). IlpoBenénuble wHccleqoBaHUS IO OICHKE
pacnpoCcTpaHEHHOCTH LUPKOBUPYCHOW HMH(EKIUU CBUHEH MOKa3aldl CEpPONO3UTUBHOCTH CTaja B
Pecniyonuke benapycs Ha ypoBHe 79,5%, npu 3ToM 0bUT0 BBIsBIEHO 18,9% MOJIOKUTENBHBIX TPOO
MaTOJIOTHYECKOTO MaTepuajia Ha HaJudhe TeHOoMa IUpKOBUpYyca cBuHel 2 tuma. [Ipu pazpaborke
METO/a AUArHOCTHKH MUPKOBUPYCHOH nH(pekuuu B [1L[P 11 mocTaHOBKM peakiMy MCIIOJIb30BAIN
CTaHJIaPTHBI TEMIIEPaTypHO-BPEMEHHON LHKI C y4€TOM TeMmIepaTyp IUIaBiIeHHs MpaiiMepoB U
3oH7a: AeHarypamus npu 95°C — 2 mun (1 nukn), genarypamus npu 95°C — 10 cek., oTur mpu
60°C — 15 cek., snonranust npu 67°C — 15 cek. (40 mukioB). ONTUMAIBHBIMU YCIOBUSMHU



nposeaeHus: peakuuu spusgercs [P ¢ omxurom npu 59 u 61°C. OntumaibHONW KOHIEHTpAIUei
OJINTOHYKJICOTHUJIOB ObLJIa BBHIOpaHA MO 5 NMMOJbL MpaiiMepoB M 30HJIA, IPH KOTOPOH OTMEYaeTCs
HaumOOJbIIass YyBCTBHUTEIHHOCTh peakuuu. llomoOpaHHBIE ONUTOHYKJICOTHAB! MJIsS BBHISBICHHS
reHOMa IIMPKOBUPYCA CBUHEW 2 THUIIA B MOJMMEPA3HOM IEMHOW PEaKIMu B «PEajbHOM BPEMEHH»
00J1a7]at0T BBICOKOH Creu(pUUHOCTHIO U YyBCTBUTEIBHOCTBIO — Ha ypoBHE 6,4 ['D/MK1 BUpyCHON
JIHK.

Knrwoueswie cnosa: yuprkosupyc ceuﬂeﬁ, noJaumMepasHas yennas peakyusd, pacnpocmpanerue,
cepono3umueHocntb

PREVALENCE AND DIAGNOSTICS OF CIRCOVIRUS INFECTION
OF PIGS IN THE REPUBLIC OF BELARUS

Kaixuan Bi
Vitebsk Order of the Badge of Honour State Academy of Veterinary Medicine,
Vitebsk, Republic of Belarus
bikaixuan1213@163.com

Abstract. Porcine circovirus type 2 (PCV-2) is widespread around the world and is found in
almost all regions where pigs are bred. Porcine circovirus type 2 is associated with a number of
diseases in pigs known as porcine circovirus-associated diseases (PCVD). These diseases include
multisystem wasting syndrome in piglets after weaning, dermatitis and nephropathy syndrome,
reproductive disorders, as well as other respiratory and gastrointestinal diseases. The purpose of this
work was to assess the prevalence and develop a method for diagnosing porcine circovirus infection
(PCV-2) by polymerase chain reaction (PCR) in real time (RT-PCR). Studies conducted to assess
the prevalence of porcine circovirus infection showed seropositivity of herds in the Republic of
Belarus at the level of 79.5%, while 18.9% of positive samples of pathological material for the
presence of the porcine circovirus genome type 2 were detected. When developing a method for
diagnosing porcine circovirus infection in PCR, a standard temperature-time cycle was used to
establish the reaction, taking into account the melting points of the primers and probe: denaturation
at 95°C — 2 min (1 cycle), denaturation at 95°C — 10 sec., annealing at 60°C — 15 sec., elongation at
67°C — 15 sec. (40 cycles). The optimal reaction conditions are PCR with annealing at 59 and 61°C.
The optimal concentration of oligonucleotides was selected by 5 pmol of primers and a probe, at
which the highest sensitivity of the reaction is noted. The selected oligonucleotides for detection of
the porcine circovirus type 2 genome in the polymerase chain reaction in "real time" have high
specificity and sensitivity — at the level of 6.4 GE/ul of viral DNA.

Keywords: porcine circovirus, polymerase chain reaction, spreading, seropositivity



