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IlepcnieKTHBBI BHIPAIIUBAHUSA
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Annomayus. lean — BbIJCICHUE U3 KOJUICKITHOHHOTO (hoHAa OoTaHMueckoro cajga Yp®dY oqHONETHUX U MHO-
TOJIETHUX TPaBSIHUCTBIX PACTEHUH, IEPCIIEKTUBHBIX JUIS 3a/1a4 YCKOPEHUS CEKBECTPaLUu aTMOC(HEPHOro yrie-
poJa, ycTOMYMBBIX K MECTHBIM TOYBEHHO-KJIMMATUYECKUM YCIIOBHM, U OLIEHKA UX MPOYKTUBHOCTH. MeTobI.
B crartbe npeacTaBieHbl JaHHBIE IO TPOAYKTUBHOCTH IATH BUJIOB TPABSIHUCTBIX pacTeHuil: Amaranthus cauda-
tus L., Amaranthus cruentus L., Amaranthus hypochondriacus L., Polygonum weyrichii F. Schmidt u Echinops
sphaerocephalus L. OnpenencHbl 3HAYCHUS CHIPOW M CYXOH HAJ3€MHOW MAaCChl, a TaKXKe COACPIKAHHUE YIJIe-
poxna. PesyabraTsl. BoisiBiieHo, uTo Hanbosee ypoxkaitHbiM sBisercst Polygonum weyrichii F. Schmidt (ropen
Beiipuxa). [IponyKTHBHOCTB TpEX MCCIIEIOBAHHBIX BUJIOB aMapaHTa 00yCIIOBIIEHA IIPUHAJIJIEKHOCTBIO K TPYIIIEe
pacrenuii ¢ Tunom porocunresa C,. MOpIIOBHUK IIAPOT0JIOBbIN — MajIOM3yYe€HHbIH BU, TpeOyomuii JanbHei-
nrero u3yudeHus. PekoMeHI0BaHO BhIpaliMBaHue ropua Belipuxa Ha yBIaKHEHHOM TeppUTOpPUHM. AMapaHTHI,
SIBIISISICh 3aCyXOYCTOWYMBBIMU PACTEHUSIMH, BBICOKOIIPOAYKTHBHBI B JIFOOBIE TO/IBI, 1a)KE B FOABI CO 3HAUCHHEM
rugaporepmudeckoro kodddunuenta (I'TK) menee 1,0. B oTHOCHTENIBHO HEOIATOMPUATHBIX KIMMATHYCCKUX
yeaoBusix 2022 r. nmoteHIMaibHas kapOoHoBas (hepMa Ha OCHOBE MOHOKYJIBTYpBI ropua Belipuxa MoxeT cBs-
3bIBaTh 110 9,54 T/ra yrieposa, B nepecyere Ha yriekucibii ras — 34,98 CO,/rox Ha ra, 4TO 3HaYMTEJIBHO BhIIIE
YPOBHSI CEKBECTPALIUHU YTIIEKUCIOTHI OOJBIINHCTBA APEBECHBIX KYIbTYP. B IyUIInX KIMMaTHYECKUX YCIOBUSX
WJIU TIPU JIOTIOJIHUTENIBHOM TOJIMBE ATH 3HAUYE€HUs MOTYT yBeauuyuThes B 1,5-2 paza. Hayunas HoBu3Ha. Pac-
CMOTPEHBI 0COOEHHOCTH BBIPALIMBAHMSI HCCIIEIOBAHHBIX KYJIBTYP HE TOJIBKO B KOPMOBBIX LEJISIX, HO U C TOUKH
3peHHsl ISTIOHUPOBaHUsI aTMOC(EPHOro yIiepoaa U BhIpallMBaHUsI HA MTOTEHIMAIBHBIX KapOOHOBBIX (epMax B
YCIOBUSIX U3MEHSIONIET0Cs KIMMaTa PeruoHa.

Knrouesvie cnosa: amapant, ropel, MOPJOBHHUK, BBICOKOTPABHbBIE PACTEHUS, MPOIYKTUBHOCTh, KAPOOHOBHIE
(epMBbl, CeKBECTpALHS YIIIEKUCIOTHL.

Jna yumuposanusn: Aprembena E. I1., Bannaiickux B. B., Paquenko T. A., Kapnyxun M. IO. IlepcriekTuBbI
BBIpAILMBaHUs BBICOKOTPABHBIX PACTEHUH B KAY€CTBE YIIIEPOIICTIOHUPYIOIIMX KYIbTYp // ATpapHblii BECTHUK

VYpana. 2022. Ne 12 (227). C. 2-10. DOI: 10.32417/1997-4868-2022-227-12-2-10.

Jama nocmynnenua cmamou: 15.11.2022, 0ama peuensuposanusn: 25.11.2022, oama npunamusa: 30.11.2022.

ITocTanoBka npo6aemsl (Introduction)

B pamkax akTyangpHON B HacTosllee BpeMs Kap-
OOHOBOW TEMAaTHKH, CB3aHHOW C HEOOXOIHMMOCTBIO
CHUKEHUSI TEMIIOB POCTA KOHLIEHTPAIlH HapHUKOBBIX
ra3oB B IPU3EMHOM CJIO€ aTMOC(Epbl, OTMEYEH POCT
MHTEepeca K BBICOKOTPAaBHBIM pacTEHUsIM. JTO 00y-
CJIOBJICHO MX BBICOKOW CKOPOCTBHIO HAKOIUICHHS OMO-
Macchl M, KaK CIJIEJICTBHE, OTHOCUTEIBHO OBICTPHIMHU
TEMIIAMU CEKBECTPALUU YIIEKUCIOTHl STUMHU pacTe-
HuAMH. OUeBUIHO, UTO OJJHY U3 IJIaBHBIX POJIEH B CEK-
BECTpALlUU YIIIEPOJa UI'PAIOT APEBECHBIE COOOIIECTBA

2

C JIONTOBPEMEHHBIM IYJOM yIJepola B JIPEBECHHE,
HO CeKBECTPalMOHHAS CHOCOOHOCTh BHICOKOTPABHBIX
TPaBSHUCTBIX KYJIBTYpP OXKHAACTCS CPAaBHHMOHM C Ta-
KOBOM Yy IPEBECHBIX PACTECHHHU IPH YCIIOBUH PEIICHHUS
3aJla4d JAJBHEHIIero MCIOJIb30BaHUS HaJI3eMHOU
Oromaccel. BRICOKOTpaBHBIC pacTEHHs SBISIFOTCS He-
00XOIUMBIM DJIEMEHTOM JJisi (POPMUPOBAHUS YCTOM-
YUBBIX COOOMIECTB M JOJDKHBI PACCMATPHBATBHCS Kak
00BEKT MPUCTATBHOIO BHUMAHHUS MIPU CO3TaHUH Kap-
OOHOBEIX (pepMm.
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Kpome moxasareneil mpoayKTUBHOCTH, yIIEPOA-
JernoHupytomue (GyHKIUU pacTUTENbHOW OHomac-
Chl BO MHOTOM CBSI3aHBI C KaYECTBEHHBIM COCTABOM
PaCTUTEIBHOTO CBHIPbS, NMPEXKAE BCETO COACPKAaHUEM
yriepoja u a3ora B Ouomacce.

B 6orannueckoM cany Ypaiabckoro ¢enepaabHOro
yHuBepcuTeTa uMeHu nepsoro IIpesuaenta Poccun
b. H. Enpuuna (Yp®Y) 3a nocnennue 40 set Obuia
copMHpOBaHa KOJUIEKLIUS BBICOKOTPABHBIX MHOIO-
JETHUX PACTeHMH, HacCUUThIBatoIIas 15 BUI0OB U3 pas-
JMYHBIX CeMEHCTB, OOJIbIIAst YaCTh U3 HUX — MHOpaii-
OHHBIE BUJBI, C KOTOPBIMH OBLJI NPOBEAEH KOMILIEKC
MHOTOJIETHUX UHTPOAYKIIMOHHBIX MEPOIPUITUI 115
BBEJICHUS UX B KyJbTYpy B ycioBuax CpeaHero Ypa-
na [1]. DTu TpaBIHHUCTHIE PACTEHUS XapaKTepU3YIOTCS
OoJIBLION HaJ3eMHOIl OMoMaccoil M MPOAYKTHBHBIM
JoaroieTueM. BBICOKOTpaBHBIE pPAcCTEHHS HMEIOT
MHOTO(YHKITHOHATIBHOE 3HAYCHHE U MOTYT OBITh HC-
MOJIB30BAHBI JUIS PA3IMYHBIX LeNel: MUIIEBbIX, KOp-
MOBBIX, TEXHUYECKHUX, JEKapPCTBEHHBIX, I PEKYJIb-
THUBAIMH MPOMBIIUIEHHO 3arPA3HEHHBIX TEPPUTOPUI,
noxy4yeHus OuororiuBa, Ouoyrias u mp. M3yuenue
NPOAYKTUBHOCTH U COJIEP’KAaHUS YIJIEPOAa B TKAHAX
BBICOKOTPABHBIX PACTEHUH IO3BOJISIET OLEHUTh HX
CEKBECTPAaLlMOHHBIN OTeHIMal. BMecTe ¢ TeM BaKHO
3HaTh O CIIOCOOHOCTH aJlaliTAllMK ATHX BUJIOB K YCIIO-
BUSM CTpecca.

Lenplo HaIMX MCCIEAOBAHUM OBLIO N3yYEHUE MO~
Ka3aTelell MPOAyKTUBHOCTH OJHOJETHUX U MHOIO-
JIETHUX TPaBSHUCTBIX PACTECHUI pa3HbIX BUIOB B yC-
nosusix Cpennero Ypaia.

B 3agauu Bxoguio:

1) u3mepeHnue ceIpoil U Cyxoi Ha/3eMHOI Macchl y
JIByX BHJIOB OTHOJIETHUX H JIBYX BH/I0B MHOTOJETHHX
pacreHuii;

2) cpaBHEHHE NOKa3aTelell MPOIyKTUBHOCTH HC-
CIIeyeMbIX BHIOB C U3BECTHBIMU B JUTEPAType AaH-
HBIMU;

3) u3yueHue KOHLEHTPAUH yriiepoaa B Ouomacce
pacreHuii;

4) Ha OCHOBE MOJYYECHHBIX TaHHBIX BBIABICHUE
NEePCIEKTUBHBIX BUAOB IS AaJIbHEHIIEro noapooHo-
r'0 U3y4eHHUs.

MeTtonogorusi 1 MeToabl ucciaenopanusi (Methods)

Pabora Oblna BBINOJHCHA B OOTAHHMYECKOM CaIy
YpdY, pacnonoxkeHHoM Ha 56°50" ceBepHOH MHUPOTHI
1 60°36’ BOCTOUHON AONTOTHI, 255 M BBICOTHI HaJl yPOB-
HeM Mopsi. PacTeHust BbIpalinBainuch B aBTOMOP(HHBIX
YCIOBUSIX Ha XOPOIIO APEHUPYEMBIX OKYJIBTYPEHHBIX
JICPHOBO-CJIA00MO/I30JIUCTBIX  CPEHECY ITIMHUCTHIX
no4Bax, cHOPMUPOBAHHBIX HA AITIOBUU-JCIIOBUY I'pa-
HUTOB. [I0YBBI XapaKTepU3ylOTCd OTHOCUTEIBHO BBI-
COKHUM COJIep’)KaHHEM I'yMyca B TaXOTHOM TOPHU30HTE
(5,8-7,9 %), Onu3Koil K HEUTPAJbHON pEaKIMeH I0-
yeHHoro pactopa (pH KCl ot 6,0 10 6,5 ¢ ymenblie-
HueM 710 4,3—4,7 B WITIOBUANIBHBIX TOPU30HTAX), J0-
CTaTOYHO BBICOKOH OOECIICUeHHOCTHIO JIOCTYITHBIMHU

pactenusiM popmamu kanus (10,43-16,15 mr / 100 r
mouBkl) U pochopa (19,83-21,19 mr / 100 T noussl) B
MaXOTHOM TOPU30HTE.

Knumarnueckue yciaoBusS XapaKTEpHU3YIOTCS Kak
YMEPEHHO-KOHTUHEHTa bHbIC. [l0 CpeaHUM MHOrO-
JICTHUM HAOJIIOJICHUSIM, BEAYIIUMCS B OOTAHHYECKOM
caly, Iepuoj, aKTUBHOI BereTaliMu ¢ TeMIIepaTypou
Boimie 10 °C anutcs okono 130 qHel, ¢ TeMnepaTypoii
BhimIe 15 °C (METeOpOJIOrHYeCKOe JIETO) B CPETHEM CO-
craBisieT 77 IHEN.

Bererarnuonnsiit nepuon 2022 r. uMen HepaBHO-
MEpHOE PacIpe/eIeHue 0CaKoB, OOJibIIasl YacTh U3
KOTOpPBIX BBINIAJIa B Ha4YaJle BEreTalky, a TakKe OTJIH-
qajcs TeMrepaTypaMy 3aMETHO HUXKE CPEeJHEMHOI0-
JIETHUX B Hayajle Ce30Ha U KapKoH, 3aCyllJIMBOM IO-
ro/iol BO BTOPOM MOJIOBHHE Beretanuu. B Mae u utone
CpeaHeMeCsSuHbIe TeMIIepaTypbl ObLIN HUXKE CpeIHe-
MHorojieTHux u coctaBuiu 10,9 °C (oTknonenue —1,3)
u 15,7 °C (otkionenue —1,2). OcaakoB B Mae BBIIAJIO
73 MM (157 % ot HOpMBI), B utone — 85 mm (118 % ot
HOpMBI). Bo BTOpO# MOJIOBHHE BEreTallMOHHOIO Ce30-
Ha CpeAHeCyTOYHas TeMIepaTypa Oblia BbIIIe HOPMBI
Ha 2,0-4,4 °C. CyMMBI OCaJIKOB B HIOJE U aBI'yCTE
ObLTH HYDKE HOpMBI M cocTaBuin 11 % u 31 % ot Hop-
MBI COOTBETCTBEHHO. CyMMa 0Ca/IKOB B JIETHHUE MeCs-
bl coctaBuiia 120 mm. HemocTaTok Biaru B mouBe mo-
BJIMSIT HA CHUIKEHUE YPOXKAHHOCTH HCCIIEIOBAHHBIX
HAMU BBICOKOTPABHBIX KYJIBTYP.

JUJ1s1 OEHKH TIOTOAHBIX YCJIOBHM BEreTallMOHHOT O
Nepuosia pacCYUTHIBAIM THIPOTEPMUYECKUN KOI(D-
¢unent (I'TK) o popmyne I'. T. CensitnuHoBa:

I'TK=%r-10/%t,
r7e Xr — cyMMa OCaJKOB 3a NEPHOJ C TeMIepaTypaMu
Boie 10 °C (mm),

Xt — cyMMa CpPEeIHECYTOYHBIX aKTHBHBIX TEMIIEPa-
Typ (Boie 10 °C) 3a BeretaruonHsli nepuox (°C).

DTOT KpUTEpUH, XapaKTEepU3yIOMHMI COOTHOIIE-
HUeE BJIaTH U TeIJa, UMEeT CBOE ONTUMAaIbHOE 3Haue-
HUE [T KaKJ0U BO3/EIbIBAEMON KYJIBTYPhI.

OO0beKTaMu uccieJOBaHuUs ObLIN TPU OJHOJIETHUX
BUJIa amapaHTa U3 cemelictBa Amaranthaceae: Ama-
ranthus caudatus L. (amapaHT XBOCTaTbhIi), A. cruen-
tus L. (amapaHT Oarpsiubiil) Amaranthus hypochon-
driacus L. (amapaHT 1e4aibHbIN), a TAKXKE J1BA MHOT'O-
JIeTHUX Buja: ropel Beitpuxa Polygonum weyrichii F.
Schmidt (cemeiictBo Polygonaceae) u MOPIOBHUK Ilia-
porosnioBelit Echinops sphaerocephalus L. (ceMelcTBO
Asteraceae) [2].

CeMeHa aMapaHTOB BBICEBAJU B TpeThell nexaje
Mass 2022 r. BO H30CKaHUEC MOBPEIKICHHUS BCXOIOB
BO3BpPaTHBIMM 3aMOPO3KaMH B NEPBON AeKaae UIOHS.
PaccrostHre MeXIy pslaMyd B KOJJICKIIHOHHOM ITH-
Tomuuke cocrtasisiao 0,5-0,6 m. Ilocne mosiBieHus
BCXOJIOB IIPU HEOOXOIMMOCTH HMPOBOAMIIN HPOPEXKH-
BaHUE U IpomNoiIKy. MHoroseTHue ropen Beipuxa u
MOP/IOBHUK IIaPOT0JIOBBIA MOCTOSIHHO NMPOU3PACTANIN
Ha OMBITHO-3KCIIEPUMEHTAJIBHBIX yYacTKaX Ha MPOTsi-
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skeruu 6osee 20 yieT OJaronapsi €CTECTBEHHOMY Bere-
TaTUBHOMY pa3MHOKeHHUI0 kopHeBuiiamu. C 1997 1.
B 0OTaHMYECKOM Cajly C HUMH BEIETCS MHTPOAYKIIH-
OHHas paboTa, BKIIIO4aromas B ceost heHonornyeckne
HaOJIIOJICHN s, U3YUCHHE POCTA U PA3BUTHSI U XUMHUYE-
CKOT'0 COCTaBa HaJI3eMHON OMOMAaCCHI.

W3mepeHue npoayKTUBHOCTH U COJIEPKAHUE yTIIe-
pona u azora MpOBOJMIM B Hauasie ceHTAOpst 2022 r.
B3BenimBaHue HaJg3eMHOM 4YacTH pPACTEHUH Mpo-
BOJMJIM Ha DJIEKTpOHHBIX Becax Foodatlas BT-40C
(morpemrHocTh 0,8 %). Omnpenensiiu ChIpylo Maccy
OTJEIBHOr0 pacTeHus (1 nodera) B 5—6 MoBTOPHO-
CTAX U CYyXYI0 MAacCy IIOCJI€ BLICYIIMBAaHUSA IIPHU KOM-
HATHOM TeMIlepaType B 3aKpblTOM IoMeuleHuu. Tak
Kak pacTeHue ropua Beiipuxa coCTOUT U3 HECKOIBKUX
cTeOiell U CII0KHO TOYHO YCTAaHOBHUTH NPHHAJJIECHK-
HOCTB OTAEJIBHOr0 cTE0JIs K PACTEHHUIO U3-32 IIeperie-
TCHHBIX KOPHEBUII, TO MBI B HAalllUX HUCCJICAOBAHUAX
U3MEpSIIH Maccy OT/enbHOro ctebust (nmobera). Takke
U3MEpSIIM B TPEXKPATHOW MOBTOPHOCTH HaJI3eMHYIO
CBIPYIO MAcCCy € y4acTKOB IUIOHIabi0 1-3 M? U mepe-
CUMTBIBAJIA HA BO3JIYIIHO-CYXYIO Maccy.

JJist SIIEeMEHTHOTO aHajin3a HMCIOJIb30BAINUCH 00-
pasibl 6MOMAcC, Pa3MOJIOTBIX JI0 MOPOIIKOOOPa3HOTO
cocrosinus. CozepkaHue yrieposua B W3MeJIbYEHHBIX
pacTUTEIbHBIX 00pa3lax Onpeaessuii B MUKPOHaBe-
ckax 1,0—1,5 Mr B AByX (Tpex) mapajiielbHbIX H3Me-
peHusax Ha aneMeHTHBIX aHanu3aropax CHN PE 2400,
c.Il, (Perkin Elmer Instruments, CIIA) u EA3000
EuroVector Instruments (Mranus). [lokazarens Tou-
HOCTH (TPaHUIlBI A0COTIOTHOW MOIPEHIHOCTH) B Ipe-
nemax £ 0,30 %. DieMeHTHBIM aHaIu3 BBIIOJIHEH B
LlenTpe KOJIJIEKTUBHOTO MOJIb30BaHUsl «CIIEKTPOCKO-
MU U aHAJIU3 OPTraHUYECKUX COEAUHEHUI» I'pyNIoi
9JIEMEHTHOTO aHalu3a MHCTUTYyTa OpraHM4ecKoro
cunreza YpO PAH. Cratucruyeckyto o0paboTKy naH-
HBIX NPOBOJMIIN B porpammax Excel u Statistica 13.

P
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Pesyabrars! (Results)

B Tabnmume 1 mpencraBieHbI pe3ynbTaThl M3Me-
pPEHHUs YPOXKAHOCTH HAA3E€MHOM MacChl OTAEIBHBIX
pacTeHuil amapaHTa XBOCTATOI0, aMapaHTa OarpsHO-
T0, aMapaHTa Ie4aJIbHOT0, MOPJOBHHKA IIAPOT0JI0BO-
T0 ¥ OTZICTBHBIX T00EToB ropiia Befipuxa, a Taxxe co-
JiepKaHue yIraepoaa B HaJ3€MHOM 4acTH.

H3mepeHHbIE B KOHIIE BETETAIIMOHHOTO CE30HA
2022 1. 3HAYEHHUS CHIPOH M CyXOW MaccChl HaA3EMHOU
YacTH HCCIEAYEeMBIX KyJbTYyp B IHEpecueTe Ha IIIO-
a1 MPEICTABICHBI B TA0IHIIE 2.

AMapaHTBI SIBISIOTCS OMHOJIETHUMH TPABSIHUCTHI-
MM PaCTEHHSIMH ¢ TUIOM (oTtocuntesa C,. Ypoxai-
HOCTh HaJ36MHOMN 3€JICHOM MacChl y Pa3HbIX BUAOB U
COPTOB amapaHTa KoJjeOieTcsi, HeKOTOpbIE COpTa OT-
JINYAIOTCSl BBICOKOW ypOXKaWHOCTBIO. B oTHOCUTENB-
HO HEOJAronpHsATHOM B KJIMMaTHYECKOM OTHOLIEHUH
2022 r. ypoxXaifHOCTh MCCIICIOBAHHBIX BHIOB aMapaH-
TOB OBITa HEBBICOKOM U cocTaBmia 23,7-31,8 T ceipoif
Maccel Ha | ra, wm 6,0—6,7 T cyxoif Mmaccel Ha | ra
(tabmuna 1). Ilpu sTOM amMapaHTHI comepx anu 00Jb-
[10€ KOJINYECTBO BOIBI — 0K0JI0 80 %. 3BecTHO, UuTO
cTedenb aMapaHTa SIBISIETCS] PE3EPBYapoOM — HAKOIIH-
TeneM Boaw! [3]. brnaromapst HakomsIeHHOH Boze M pe-
TYJSIIUN BOJHOTO PEKMMa C MOMOIIBIO YCTBHYHOTO
ammapara pacTeHHs! aMapaHTa J0CTaTOYHO THIPOCTa-
OWIIBHEI.

MHOTONIETHHE HUCCIEJOBAaHUS MPOTYyKTUBHOCTH
aMapaHnTa B 6oTaHH4YeckoM canxy YpDY mokasbIBaioT
3HAYUTEIBHO OOJBINKE MMOKA3aTeIn OrmoMacchl B Oma-
ronpusTHbIe Toabl. Tak, B 2021 1. oHU OBIITH HA YPOBHE
3HAYCHUH MPONYKTUBHOCTH B JAPYTHX cTpaHax [4] m
coctasmn 44,1-57,3 T ceipoii Maccel Ha | ra B ycio-
BUSIX HE3aTryIIEHHBIX MOCAIOK [5].

BereranuoHHslii nepuoj aMapaHTa IO IOJIHOTO
CO3peBaHMs CeMAH cocTaBngeT okoio 100—120 mgrei.

Tabnuna 1
Macca ogHoOTO pacTeHus / mo6era JCCIeTyeMbIX KYIBTYP U COfepXKaHue YITepoaa
Kyasypa Ceipas Cyxasn Couepm:tﬂne Conepikanue ymepoona
macca, 1 macca, T BOJIBI, %o Ha cyXxylo maccy, %
Amaranthus caudatus L. 257,3 £ 156,9 52 + 38,3 80,4 +2.8 34,38 +£ 1,30
Amaranthus cruentus L. 252,0 £ 87,7 71 +249 71,9+ 0,5 37,80 + 0,43
Amaranthus hypochondriacus L. | 255,7 + 50,9 54 £ 13,4 78,9+ 1,8 39,63 + 0,36
Echinops sphaerocephalus L. 188,3 £41,6 76 £ 15,9 59,5+ 1,5 42,70 £ 1,03
Polygonum weyrichii F. Schmidt | 313,7 + 58,1 71 £ 17,0 77,6 £2,3 42,42 + 0,56
Table 1
The weight of a plant / a shoot of the studied crops and carbon content
Crop _Wet pry Water Carbon content from dry
weight, g weight, g content, % weight, %
Amaranthus caudatus L. 257.3+£156.9 | 52+£38.3 80.4+2.8 34.38+1.30
Amaranthus cruentus L. 252.0+87.7 71 +24.9 71.9 £0.5 37.80 + 0.43
Amaranthus hypochondriacus L. | 255.7 = 50.9 54+ 134 789+ 1.8 39.63 +0.36
Echinops sphaerocephalus L. 188.3 £41.6 76 = 15.9 595+15 42.70 + 1.03
Polygonum weyrichii F. Schmidt | 313.7 + 58.1 71 +17.0 77.6 £2.3 42,42 +£0.56
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Tabnuua 2
IIpogyKTHBHOCTD UCCTENYeMbIX KYTBTYP
Kyabrypa CrplIpas macca, T/ra| Cyxas macca, 1/Ta Yraepon, T/ra
Amaranthus caudatus L. 31,8 5,0 6,2+1,0 2,13
Amaranthus cruentus L. 23,7+£5,0 6,7+ 1,4 2,53
Amaranthus hypochondriacus L. 28.5+4,9 6,0+1,0 2,38
Echinops sphaerocephalus L. 55,1 +18,0 223+73 9,52
Polygonum weyrichii F. Schmidt 100,3 + 21,5 22,5+4.8 9,54
Table 2
The yield of the studied crops
Crop Fresh yield, t/ha Dry yield, t/ha Carbon, t/ha
Amaranthus caudatus L. 31.8£5.0 6.2+10 2.13
Amaranthus cruentus L. 23.7+35.0 6.7+ 14 2.53
Amaranthus hypochondriacus L. 28.5+49 6.0+1.0 2.38
Echinops sphaerocephalus L. 55.1+18.0 223+73 9.52
Polygonum weyrichii F. Schmidt 100.3 +21.5 22.5+4.8 9.54

AmMapaHTbl TpeOOBaTeNbHBI K TEIJIy W HeTpeboBa-
TEJIbHBl K YBJIAXKHEHHUIO pacTeHusMu [6]. Bricokas
MPOAYKTHBHOCTh aMapaHTa CBs3aHa C TeM, 4TO B €ro
JIMCThAX MPOUCXOIMT 0COOBIH TuIl PpoTocunTesa — C,
[3], oTnuuaromuiics OT TOro, KOTOPBINA UAET B IUCTHIX
pacTeHMH Halero YMEPEHHOro Kiumara. B skapkom
TPONUYECKOM KJuMare mpu temneparype 35-45 °C
TaKHe PAacTEeHUsl MPOAOIDKAIOT (POTOCHHTE3UPOBATh.
HeonHokpaTHO ObLIa OTMeueHa Oosiee BBICOKAs CIO-
COOHOCTH CBA3bIBATH yriepon pacrenusmu C, (Ha-
npuMep, KyKypy30i M COpPro) mo CpaBHEHHUIO C Tpa-
JUIOHHBIMH CEJIbCKOXO35HICTBEHHBIMU KYJIBTYPaMHU
[7]. Ha ocHOBaHMHU aHaJin3a aKTUBHOCTH (pEpPMEHTOB
ObUIO TIOKA3aHO, YTO CHOCOOHOCTH K CBS3BIBAHHUIO
YTIEPOA Y CENbCKOXO3IHCTBEHHBIX KyabTyp C, Ha-
MHOTO BbllIE, 4eM y pacTenuii C,, u3-3a Golee BbICO-
KOM aKTHBHOCTH (POC(POCHOJIUPYBATKAPOOKCHIIA3HI
(DEII-kapboxcunasbl). Pacrenus C, orinuaioTcs
TaK)Ke MHBIM aHATOMHYECKUM CTPOCHHEM JIMCTA, MO-
3BOJIsFOIIUM O0siee 3 (HEKTHBHO POU3BOAUTH OOMEH
MeTaboIuTaMHu. TH U HEKOTOPBIE IPYrHe 0COOEHHO-
ctu pactenuit C, no3ponsoT UM Gonee 3pPpekTUBHO
POy LU POBATh OHOMaccy, MPexae BCEro — B yCIOBH-
SIX HeJIoCTaTKa BJIAary.

Panee Hamu OBbLIO BBISBJICHO YCHJICHHE CBOMCTB
C, amapanTa, BRIPAIIEHHOTO B YCJIOBHUSX 3aCyXH, UTO,
[0 HAIIUM HPEAIIOJIOKEHUSIM, MOXKET OBbITh CBSI3aHO
¢ yeenudenuem peaccumunsanuu CO, IbIXaTenbHOro
npoucxoxeHust [8]. YkazanHble 0COOEHHOCTH pac-
Tenuid C, TIPENONpPENENsIOT TOBBINIEHHBIH HHTEPEC
K HUM B YCJOBHSX KIMMAaTHYECKHUX TEHJICHIMH Ha
Cpennem Ypaise, B TOM 4HCIIe B paMKax KapOOHOBOH
TEMaTUKH.

[IpoBenenHble HaMu (EHOJIOrMYECKUE HaOIIoe-
HHUSI IOKa3aju [9], 4TO OCHOBHBIMU JTUMUTHPYIOIIUMHU
(akTopamMy NpU Pa3BUTHUU OJHOJIETHUX aMapaHTOB
B YMEPEHHO KOHTHHEHTAJbHOM KJIMMATE SIBISIOTCS

HU3KHUE JICTHUE TEMIICPATy Pbl, U30BITOUHOC yBIIaKHE-
HHUE U KOPOTKOE METEOpOJIOrnYecKoe JIET0. AMapaHT
SIBJIIETCSL 3aCyXOYyCTOM4MBBIM pactenuem [8], [10].
OnTUMalbHBIMK ISl CO3PCBAHUS CEMSIH aMapaHTOB
CUMTAIOTCS JKApPKUE 3aCYILUIMBBIC TOIBI CO 3HAYCHH-
eMm I'TK menee enuHuibl. BeretanmoHHbll TepHoOs
2022 r. oka3acsi MeHee OJaronpusiTHBIM ISl pOCTa U
Pa3BUTHS aMapaHTOB [0 CPABHCHHIO C MPEABIIY UM
rogoM [5]. B ycnoBusix 6oranuueckoro caga YpdY
pacteHusi amapaHnTa xBoctatoro B 2022 r. jocTuranu
cpenneii Beicotsl 100,5 £ 13,2 cm, amapaHTa 6arpsiHo-
ro — 124,0 + 13,1 cm, amapanTta nedanpHoro — 110,0 +
7,2 cM. DTO 3HAYMTEIHLHO MEHBIIE MHOIOJICTHUX H3-
MEPEHHUIA BEICOTHI Pa3HBIX BUIOB aMapaHTa B OOTaHH-
gyeckoM cajy. OO1as JTUCcToBasi MOBEPXHOCTH OJJHOTO
pactenus coctaBuia okoso 0,2 M? pu CpeHei mio-
I[a/I1 JINCTOBOM TIIACTUHKHU 73 cM?,

Panee [5] ObuIM BBISBIICHBI MTOJIOKHUTEIBHBIE KOP-
pensiuuy OMoMacchl aMapaHTOB C CyMMOM CpegHecy-
TouHbIX Temnepatyp Bbiie 10 °C u cyMMOi THEBHBIX
MakcuMyMoB. Koppessiiuu ¢ cyMMOi MUHUMAJIbHBIX
cyTouHbIxX Temneparyp (r = 0,5190; p = 0,019) u 3na-
yeHueM ['TK 3HauMMBblI TOIBKO Ha YPOBHE JOCTOBEP-
Hoctu p < 0,05. KoppensuuoHHble CBSI3M C CyMMOI
0CaJIKOB 3a IEPHOJ] BEreTalliu aMapaHTOB CTATUCTH-
YEeCKU HE 3HaYMMBbI. Takum 00pa3oMm, JJisi aMapaHTOB
ONTHMAJIbHBIMU SIBJISTFOTCS TOMBI C BRICOKO TeMIiepa-
TYpOH, K PSKUMY yBJIQKHEHHUS OHU MEHee TpeOoBa-
TEJIbHBIL.

[IpoayKTUBHOCTh HCCIICYEMbIX MHOTOJETHUX
BUJIOB ObljIa CTAOMJIBHO BBICOKOM B T'OJbI C PA3HBIMU
KJIMMAaTHUYECKUMHU yCIOBUSIMH. Tak, Hampumep, B yc-
JOBUSIX 3acynuiuBoro jeta 2021 r. ypoxaiHOCTB TOp-
1a Beiipuxa 6e3 JJ0I0JIHUTENBHOTO MOJMBa COCTaBHIIA
152 T cwipoit maccel Ha 1 ra, wiu 36,7 T cyxoil Mac-
cel Ha | Ta, 4TO SABISETCSA XOPOIIUM TIoKa3zareyneM [5].
B Gonee xxapkuii 2022 1. ypokaiftHOCTh Obliia MEHBIIIC
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u coctaBuina 100,3 T ceipoif Macchl Ha 1 ra, wim 22,5 T
CyXO# Macchl Ha 1 ra COOTBETCTBEHHO, YTO MEHBIIIE
CPEIHEero nokasareisi Macchl 3a Bce I'ojibl HadJtoze-
Huit (puc. 1).

OueBuIHO, YTO BBICOKAsI OMOMacca MoJ0KHUTEIbHO
CBsI3aHA C BBICOTOM pacTEHUH, MJIOIIAJIbIO JTUCTOBON
MIOBEPXHOCTH U Jl0Jieii TucTheB B Onomacce. Hamu Ha-
OJII0/IeHH S YKa3bIBAIOT, YTO TOPEL] OTINYAJICS OT Y-
TUX BHUJIOB OOJIBIICH BBICOTOU (MHOTOJICTHUE CPEIHHE
nokasarenu 208,0 = 8,79 cMm), xapakTepusyeTcsl BbI-
COKOM acCCUMUWJIMPYIOIIEH MOBEPXHOCTHIO JIUCTHEB —
JIOJIsSI TUCThEB B Onomacce coctapisieT 30 %, miomanb
JIMCTOBOM MOBEPXHOCTH — 5,6 M Ha 0c00b, win 41,6 M?
Ha 1 M? TOBEPXHOCTH.

BaxHO OTMETHTB, YTO CTAOMJIBHO BBICOKYIO YPO-
xKaiHOCTh ropen; Beiipuxa, Oyay4d MHOIOJETHUM
pacTeHueM, JaeT JIUIIb CIYCTs TO/bI TT0CIIe TOCaIKH:
B HEMHOI'OYUCJICHHBIX JIUTEPATYPHBIX HCTOUYHHUKAX
[11], [12] noka3aHO, 4TO ypOXKalHOCTH 3eJIEeHON Mac-
Cbl TOpL@ B MNEPBBIH I'OJ MOXKET COCTABJSTH OKOJO
30 T/ra, B mocnenyoiue gocturas 3aadenus 80 1/ra u
BbIIIIE. DTO MHOT'OJIETHEE 3MMOCTOHKOE TPaBSHUCTOE
pacTeHue OTIIMYAeTCs PAHHUM HAyajoM BereTalluy 1

OBICTPBIM POCTOM. B yciioBusix 0OTaHHMYECKOro caja
Yp®Y Hauano orpacraHusi nmoderoB ropua BeWpuxa
MPUXOUTCS YIKE Ha BTOPYIO Jiekany masi. OKOHYaHME
BEreTaIluy ropiia, Kak MpaBujio, BEIHYKICHHOE, IIOCIIC
OCCHHHX 3aMOpO03K0B. CeMeHa BBI3PEBAIOT PEIKO, HO
HEIOCTATOYHOCTh CEMECHHOI'O Pa3MHOXCHHS KOMIICH-
CHUPYETCsl BEreTaTUBHBIM. 3eJieHast Macca 6orara mpo-
TEUHOM, BUTaMUHaMH, MUHCPAJIbHBIMU BEIIECCTBAMMU.

CpenHsisi chipasi Macca OJHOr0 PACTCHHS MOPIOB-
HHUKa [IapOroJIOBOr0 B KOHIIC BEreTAIIMOHHOI'O CE30Ha
2022 1. coctaBuia 188,3 + 41,6 1, 4TO MEHBIIIE MACChI
mobera ropiia, HO IMPH 3TOM €ro BO3yIIIHO-CyXast Mac-
ca Obuta Beire. CozepkaHue BOJIbI B HaI36MHOI Mac-
ce MOPJIOBHHKA COCTaBMIIO Bcero 59,5 % B 2022 1.: 310
HAUMEHBIIIHUE [TOKA3aTEeIN BJIAKHOCTH U3 BCEX UCCIIe-
JIyeMbIX HAMH TPaBSIHUCTBIX pacTeHUil. B cpaBHeHUH
¢ ropreM Beiipuxa MOpIOBHUK IIapPOTOJIOBBIA Xapak-
Tepu3oBasics 00jee HU3KOH MPOIYKTUBHOCTBHIO ChI-
pOii HaJ[3eMHOM MacChl, OHAKO M0 CyXou (uromacce
BUJIBl HE OTIIMYAJIUCH. DTO MOXKHO OOBSICHUTH HU3KOU
00BOIHEHHOCTHIO TKaHel MopaoBHUKa — 60 %. Brico-
Ta MOPOBHUKA ObLJIa COMOCTABUMa C BBICOTOM ropia
Beilipuxa u coctaBuia 209 + 16 cm.
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caudatus cruentus hypochondriacus  sphaerocephalus Weyrichii
Puc. 1. Yposcaiinocmo uccnedyemvix Kynvmyp 6 2021-2022 ee.
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Fig 1. Fresh yield of the studied crops in 2021-2022.
Note: a yield measurement of A. hypochondriacus was not performed in 2021
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Bce wuccnenyemble BUIBI CHJIBHO Pa3IHYalIlCh
1O COAEPXKaHUIO yriiepoja B (uTOMacce: HaMMEHb-
HIMe 3Ha4eHUs OOHApY>KeHBI y aMapaHTOB, a CaMble
BBICOKHE — Y MOPJOBHHKA U ropua. OTIMYNUTEIbHON
4yepToil OMoMacchl ropua ObIIO JI0CTATOYHO BBICOKOE
conepkanue yriepona — 42,42 % Hapsiy ¢ BHICOKOH
00BOZIHEHHOCTHIO TKaHel — 78 %. Cyzst o0 STUM 1O~
Ka3aTeslsiM, OCHOBHYIO 4YacTh PAaCTEHUS COCTaBIISAIU
MeXaHHUYEeCKHUe, MPOBOJSIINE, TOKPOBHBIE M OOBOA-
HEHHBbIE TKaHHU, YTO, KaK IPaBUJIO, OTPHULIATEIBHO
CBSI3aHO C MHTCHCHUBHOCTBIO (POTOCHHTE3a. DTO 00B-
SICHSIET JOCTaTOYHO HHU3KYIO CyXyro Ouomaccy. Takoii
Ha0Op MPHU3HAKOB y TOpLA MOXKET XapaKTepHU30BaTh
€ro Kax BHJI, HanOoJiee 4yBCTBUTEIbHBINA K HEJOCTAT-
Ky Biaru. Iloka3aHo, 4TO AJIsI MPOPACTaHUS CEMSH
ropia Beiipuxa tpedyetcst 60—70 % BOABI OT MaccChl
cyxoro cemenu [11]. Panee HaMu ObLITH BBISIBJICHBI T10-
JIOKUTENbHBIE KOPPEIALHUH MPOTYKTUBHOCTH C CyM-
Moit ocankoB u 3HaueHueM I TK u orpunarensHsle ¢
CyMMOM MOJOKUTEIBHBIX TeMneparyp [5].

MopaoBHUMK IIapoOrosioBblii U ropeu Belipuxa
NPaKTUYECKH HE OTVIMYAJHUCh M0 COAEPIKAHUIO yIJie-
pona B Haa3eMHON Macce (Tabnuna 1), 4TO MOXKET
OBITh CBSI3aHO C HU3KOW JOJIeH (POTOCHMHTETUYECKUX
TKaHeH. TO MOXKET SBIAThCA MPUUUHON HU3KON CKO-
poctu QOTOCHHTE3a, YTO OTrpaHUYMBAET CKOPOCTH
pocta. B To ke Bpems mpeobiaganue HEPOTOCHHTE-
THYECKHUX TKaHel W HM3Kasi 0OBOJHEHHOCTh TKaHEH
MOPJIOBHHKA IIapOr0JIOBOTO MOTYT XapaKTepHU30BaTh
9TOT BHJI KaK 0oJiee yCTOWYUBBIN K IEPUIIUTY BIIATH.
Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

Takum 00pa3oM, COINOCTaBJICHUE YPOXKAHHOCTH
Pa3HBIX BUJIOB BEICOKOTPABHBIX PACTEHUH B YCIOBUSIX
UHTPOLYKLIUU B OoTaHmyeckoM cany Yp®dY mno3so-
JIMJIO HaM BBIIEIUTH ropen Beipuxa, omin4arommui-
Cs1 BBICOKOM KOPMOBOU IPOAYKTUBHOCTBIO. BBeneHue
€ro B KYyJBbTYypy MOXET ObITh BBICOKOA()(EKTUBHBIM,
0COOEHHO B YCJIOBHSIX IOBBIIIEHHOTO YBIJIAXXHEHHUSI.
[To GMOXMMHYECKOMY COCTaBy M MUTATEIBHOCTH I'O-
peu Belipuxa He ycTymaeT MHOTMM TpagUIIHOHHBIM
CEJIbCKOXO03MCTBEHHBIM KyJIbTypaM. [Ipu 3ToM OH 0T-
JIMYAETCs BHICOKOH ypPOXKaHOCTBIO, HU3KOH cebecTo-
UMOCTBIO BBIPAIlUBAHUS, B €CTECTBEHHBIX YCIOBHUAX
pacTeT Ha Pa3INYHBIX TOYBAX.

OcCo0eHHO aKTyaJbHBIM HPEACTABJISETCS €ro Hc-
MOJB30BAaHNE B KAuyeCTBE YIJIEPOAACTIOHUPYIOIIEH
KyJabTypbl. COrfIaCHO HAIllUM HCCIIEOBAHUSIM, AaKe
B OTHOCHTEJIBHO HEOJIArOMPHUSTHBIX MOTOIHBIX YyC-
noBusx 2022 r. MOTeHIMaIbHAs KapOOHOBast (epma
Ha OCHOBE MOHOKYJBTYpHl ropua Beipuxa Moxer

cBsizpIBaTh 9,54 T/ra yriepona, 4To B IiepecdeTe Ha
yrieKucibli ras cocrasisger 34,98 T CO,/ron Ha 1 ra
(B ycnoBusix 2021 r. 5T 3HaYeHUs cocTaBuiu 15,6 1/ra
yraepona, uinu 57,2 T CO,/rox Ha 1 ra) — 3T0 3Ha4u-
TEIBHO BBIIIE YPOBHS CEKBECTPALUU YIJIEKHUCIOTHI
OOJIBLIMHCTBA JAPEBECHBIX KYJIBTYp IPU TEX XKE ycC-
noBusix. EcTecTBeHHO, A1 1eneil cexBecTpaluu atT-
MOC(EepHOro yriepoaa 10JKHO ObITh MPEAYCMOTPEHO
JlaJibHEeHIIee HCIOJIb30BaHUE IOJIYUEHHON 3€JIeHON
Macchl. B HEKOTOpBIX CTpaHax yke BeIyTcCs pas3pa-
OOTKH 10 MCIOIH30BaHUIO ropia Belipuxa s mosy-
yeHus ouororusa [13].

W3BecTHO, 4TO BHJOBOE pa3zHOOOpasue IOJI0KHU-
TEJIBHO CKa3bIBAETCS Ha CBA3BIBAHMM YTJepoja B
CeIBCKOXO3UCTBEHHBIX Yyronapax [14]. B HexoTopsix
CTpaHax y»e pa3padaThIBalOTCs MPOEKTHI aJarTHB-
HOM MOCAJKW 3€JeHbIX HAaCaXJSHHH C Iebio Ooiee
ero 6osiee 3PPEKTUBHOTO JACTIOHUPOBAHUS, B TOM YHC-
Jie B COYETAaHUHM C APEBECHBIMU KyIbTypamiu [15].

[Tpu popmMupoBaHUM YCTOHYHMBBIX 3KOCHCTEM TIO-
CeB M BBICAJIKA TPABSHHUCTBIX PACTCHUH SIBIISIETCS
MEPBBIM IIIaroM, OOeCHeYnBaONUM (HOPMUPOBAHKE
T'yMYCOBOI'O CJIOS TOYBBI M JAalibHEiIIee yCIeurHoe
MpOU3pacTaHue JEePeBbEeB M KYyCTapHUKOB. BhICOKO-
TpaBHbIE PAaCTEHUS, YCTOMUYMBBIE K OHOTHYECKUM
U aOMOTHYECKHM (aKTOpaM OKpPYXKaroIleH Cpeisl,
UTPAIOT POJIb MUOHEPHBIX BHJIOB U CIIOCOOCTBYIOT
YCTOMYMBOCTHU 3KOCUCTEM.

IIpennaraemble MHOT'OJIETHUE M OJHOJIETHHE BBI-
COKOTpPaBHBIC KYJIbTYPbl MOI'YT OBITh B3aHMMOJIOIOJ-
HsIEMbl M B3aMMO3aMEHSIEMbI B YCIIOBHSIX Bce Ooiiee
HEYCTOMUYMBOIO KOHTMHEHTAJBHOI'O KIMMaTa, Xa-
PaKTEepU3yIOMIErocs CMEHOW BIAXKHBIX U CyXHUX, XO-
JIOZIHBIX M TEIUIBIX BEreTalMOHHBIX NEepHooB. Takue
pacTeHHs MONy4aroT KOHKYPEHTHBIC MPEeHMyIlecTBa
IIPU U3MEHEHHUHU KJIMMaTa U YBEJIMYEHHH KOHIIEHTpa-
MU YTJIEKHCIIOrO Ta3a B IPU3EMHOM ciioe aTMochepbl
[16]. O MOryT OBITH HCIOJIB30BaHBI KaK B arpou-
TOLIEHO3aX, TaK M MPU PEKYJIBTHUBAIIMH HApyIIEHHbIX
TeppuTOpuid. [liist ycKopeHHust CBsI3bIBaHUS aTMochep-
HOTO yTJepojia U €ro JENOHUPOBAHMS B HaA3E€MHON
Macce MpeACTaBIgeTCs MEePCHEKTUBHBIM BBEJICHHE B
TPaBOCMECH OJHOJIETHHX PACTEHHH C TUIOM (POTO-
cunresa C,.
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The prospects of growing large-herb plants
as carbon-depositing crops

E. P. Artemyeva'?, V. V. Valdayskikh'*, T. A. Radchenko!, M. Yu. Karpukhin?
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Abstract. The purpose of the research is to study of yield some annual and perennial plant species which were
grown in the botanical garden of the Ural Federal University. Plant species with high productivity, resistant to
local soil and climatic conditions and promising for carbon sequestration have been identified. Methods. The ar-
ticle presents data of fresh and dry yield, carbon content of five species Amaranthus caudatus L., Amaranthus
cruentus L., Amaranthus hypochondriacus L., Polygonum weyrichii F. Schmidt, Echinops sphaerocephalus L.
The yield of these crops was measured in the conditions of the Middle Urals. Results. The plants P. weyrichii
had the highest yield. The yield of three amaranth species was due to the C, photosynthesis. Amaranths, being
drought-resistant plants, are highly productive even in years with a hydrothermal coefficient value of less than 1.0.
The plants E. sphaerocephalus is a poorly studied species that requires further study. They can be also used to
deposit atmospheric carbon and grow on potential carbon farms in the changing climate of the region. In not very
favorable climatic conditions in 2022, a potential carbon farm based on the monoculture of the plants P. weyrichii
can bind up to 9.54 t/ha of carbon, in terms of carbon dioxide — 34.98 CO,/year per 1 ha. It is significantly higher
than the level of sequestration of carbon dioxide of most trees. These values can increase by 1.5-2 times in the
best climatic conditions or with additional watering. The scientific novelty lies in the fact that these plants can be
used not only for fodder purposes, but also for atmospheric carbon deposition in the changing climate of region.
Keywords: amaranth, Echinops sphaerocephalus, Polygonum weyrichii, large-herb plants, yield, carbon farms,
carbon sequestration.
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PacnpocTpaneHHOCTHh rpuOHOI MHEeKIUU
Ha CeMEeHaX 03UMOHl MIIeHULbI
B yciaoBusix Cpeanero IloBokbst

M. H. Kunvaposa', A. I. Kunvapos', M. P. A6apsieB!

' TIoBO/KCK ML HAy YHO-MCCTIEA0BATENbCKIIT MHCTUTYT CEMEKIIN M CEMEHOBOACTBA

um. I1. H. KoncranTnHoBa - ¢pmman Camapckoro ¢eepaaTbHOTO MCCIENOBATENbCKOTO IIEHTPa
Poccuiickoii akagemun Hayk, Kunens, Poccusa

“E-mail: potatolab@mail.ru

Annomayusa. leab padoThl — nccie0BaTh COCTAB MATOIE€HHONW MUKO(IIOPHI, aCCOIIMMUPOBAHHON C CEMEHAMHU
03MMOMW MSITKOW MIIEHHIIBI, TOJTYyYSHHBIMH B ycloBusaX Camapckoil oOnactiu. MeToa0/I0THsI M MeTOABI HccJIe-
noBanus. B naboparopuu HHHOBAITMOHHBIX TEXHOJIOTUH B CEJIEKIINU, CEMEHOBOJICTBE M CEMEHOBE/ICHUH HCCIe-
JIOBaHBI cemMeHa 10 COpTOB M JTMHHI KOHKYPCHOTO COPTOMCIBITAHUS JIAOOPATOPHH CEJIEKIINU ¥ CEMEHOBOJICTBA
o3umoii mmmenuns [ToBomkckoro HUMCC — dpunmana CamHI] PAH, pacnonokeHHOT0 B IEHTPaJIbHOM MOYBEH-
HO-KJIMMaTH4yeckoi 3oHe Camapckoil o0nacTi. 3aceeHHOCTh CEMSIH MAaTOr€HHBIMU IPUOaMHM OTPEIeISUIA Me-
tonoM pyinoHoB 1o metoauke 'OCT 12044-93 u nmocnenyromum MukpockonuposanueM. Pesyabrartel. [lua-
THOCTHKA, aHAJIN3 TIOTOJIHBIX YCJIOBHH, Hay4HbIE MO3HAHNS IIPUYMH BOSHUKHOBEHUS 0OJIE3HU U OCOOEHHOCTH
pa3BUTHS TATOTEHA SBIISIIOTCS BAXKHBIMH (DAKTOpaMU YCIELTHOTO MTPOBEACHUS 3aIIUTHBIX U MPO(QMIAKTHYECKIX
Mep KakK B OTHOIICHHH PacpOCTPaHEHHBIX O0JIe3HEeH, TaK U B OTHOIICHUH HOBBIX (DOPM, MaJIO PaclpoCTpaHeH-
HBIX B pETHOHE Ha JaHHOM JTamne. B pe3ynbsrare uzydenus, nposefeHHoro Hamu B 2019-2020 rr., BbIsIBIIEHA BbI-
COKasl CTEeTIeHb 3apakKEHHOCTH CEeMSTH rpru0daMy Ha ecTeCTBeHHOM MH(pEKIInOHHOM (oHe (6e3 MpoTpaBInBaHuUs:).
JIOMMHHMPYIOIIMMH Ha CEMEHAX M3y4YEeHHBIX 00pa3IioB 03MMOW MSTKOHM MIIEHUIIB 32 TPU ToJa UCCIeIOBaHUI
SIBJISIFOTCS TPUOBL: Alternaria sp. (C POUEHTHON yacToToi BeTpedaemocTu ot 0,5 mo 35,0 % u OTHOCHTENb-
HOH pacnpoctpaneHHocTbi0 OT 0,7 % 1o 56,5 %, Fusarium sp. (C NIPOLIEHTHONH YacTOTON BCTpPEUaeMOCTH OT 2
10 45,5 %, ¥ OTHOCUTENBHOM pacnpocTpaHeHHOCThI0 oT 4,1 % 10 67,4 % COOTBETCTBEHHO) U TpyIIia rpudoB,
BBI3BIBAIONINX TUIeCHeBeHUE ceMsiH (Cladosporium sp., Mucor sp., Penicillium sp. n np.). Paznuuus B yactote
BCTPEYaeMOCTH OIPEAEICHHOro rpuda 1 BUaa, 0OHApy)KMBaeMBIX Ha CEMEHaX 03MMOM MSATKOMH IIIEHUIIBI B pa3-
HBIE TOJIbl, CBUJICTEILCTBYIOT O BHICOKOW 3aBHCHMOCTH ITOKa3aTeliel OT KOJIMYECTBa BBINABIIMX OCAJIKOB, OT-
HOCHUTEJIEHOHN BII&XKHOCTH BO3[yXa M TEMIIEPAaTypHBIX YCIOBHH BereTallmoHHOTo neprona. Hayunasi HoBu3Ha.
[IpoBenena ¢uronarosornyeckas OEHKa CEMSTH IPUMEHHUTENIBFHO K yCoBusiM CaMapcKoi 00J1acTH M yCTaHOBJIEH
MaTOTeHHBIM KOMITJIEKC IpUOOB, aCCOIMUPOBAHHBINA C CEMEHaMU 03UMOH MIIICHHIIBI.

Knrwouegvie cnosa: o3umas mieHnna, COpT, rpudbl, CEMEHHas! HHPEKIINS, MaToreH, NPOLEHTHAst YacToTa BCTpeya-
€MOCTH, OTHOCHUTEIbHASL PACIPOCTPAHEHHOCTb.

Jna yumupoeanusn: Kunuaposa M. H., Kunuapos A. 1., Aoapsie M. P. PactipocTpaneHHOCTh TprOHOIT HH(EK-
[IUM Ha CeMEHax 03MMOH MmeHuIbl B yenoBusx Cpennero [ToBomxkbs / ArpapHblii BecTHHK Ypana. 2022, Ne 12
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IMocTtanoBka npodaemsbl (Introduction)

[TomyueHne BBICOKOTO ypoykasi JI000H CEelbCKOXO-
35IICTBEHHOM KYJBTYpbI B IEPBYIO OUEPEb 3aBUCUT OT
WCTIOH30BAaHMS Ka9YeCTBEHHBIX M 37JOPOBBIX CeMsH. B
CEeMEHax 3aJI0KeHa TEeHeTHUeCKas IporpaMMma aib-
HEHIIIero pa3BUTHS PACTEHUS, €r0 OMOIOTHYECKHE Tpe-
OOBaHMSI K arpo’KOJOTHYECKHM pecypcaM B IEPHOI
TIPOPACTAHMSI CEMSH H MTOCIIEAYIOMEro GopMUPOBAHHS
BcxonoB [1, c. 37]. Cnexyer OTMETHTB, YTO 3I0POBHE
¥ Ka9eCTBO CEMSIH OMPEAETSIOTCS HE TONBKO T'€HETH-

YECKUMH OCOOCHHOCTSMH COPTa, HO M YCIOBHSIMU
(GhopMHPOBaHUS CEMEHHOTO MaTepualia B IEPHOI Be-
reTaluy PacTCHU, B TOM YUCIIC U YPOBHEM Pa3BUTHUS
Oosie3Hel U BpeauTesel B mocesax. Heo0XxoaumMo KoH-
CTaTUPOBaTh, YTO B MOCIICAHEE BPEMsI CEIIbCKOXO3SIH-
CTBCHHBIC KYJIBTYPbI BCE Yallle CTPAJAOT OT Pa3jiny-
HBIX OOJIC3HEH, B TOM YHCJIC M T'PHOHOTO MPOUCXOXK-
JICHUS, CPEAN KOTOPBIX 4acTo HAOJIONAIOTCS M Majio
pacrnpocTpaHEeHHbIC B PETHOHE BHUIBL. B 3aBHCHMOCTH
OT CKJIQJIBIBAIOIINXCS a0MOTHUYCCKUX U OMOTHYCCKUX
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YCJIOBHIi B arpolieHo3e Kak B TEYCHUE OJHOTO BereTa-
IMOHHOTO TepHo/ia, TaK ¥ B Pa3IIM4YHbIC TO/IbI 3200J1e-
BaHMUs Ha PACTCHUSIX MOTYT Pa3BHBATHCS OJTHOBPEMEH-
HO WJIM MOCJIEIOBATENILHO APYT 32 JAPYroM, MPUBOJS K
HapylIeHHIo Tpouecca (popMmupoBanus ypoxas. [Tpu
9TOM IEpexojl Ha DHEPro- M pecypcocOeperaroniye
TEXHOJIOTHY BBIPAIIUBAHUS KYJIBTYp, CBSI3aHHBIE C OT-
Ka30M OT BCIIAIIKH, IPUBOIUT K yCYT'yOJIEHHIO JAHHOTO
npolecca MyTeM HaKOIJICHUS] B BEPXHUX CIIOSIX ITOYBBI
pacTUTENBHBIX OCTaTKOB, CIIOCOOCTBYIOIIMX OOJIbIlIe-
My pa3BUTHIO (UTONATOreHHOW HMH(MEKIHH, KOTOpas
B TOM YHCJIE aKKyMYJIUpPYETCs M Ha (POPMHUPYIOLIUXCS
ceMmeHax. Kak IokasbpIBalOT MCCIIeOBAaHMS, HAY4HBIN
non0op (GyHruIHMIIOB M KaueCTBEHHOE IPOTpPABIIUBA-
HHE CEMsIH IIPH ATOM 00ECIeUHBAIOT HAISKHYIO 3allH-
Ty pacTeHui OT BOo30ynureneil Ooie3Heil B OCHOBHOM
10 (a3bl KyIleHus. A JaJibllle pacTeHHsl OCTAOTCs He-
3alIMIIEHHBIMUA ¥ 3apa)katoTcsi (pUTOMAaTOreHHOW WH-
(dbexiuel, TpUCYTCTBYIOIICH Ha MOBEPXHOCTU IOYBHI
U PacTHUTENbHBIX ocTarkax. [1oaTomMy, HECMOTpSI Ha TO
YTO XO35HCTBA NOCTOSIHHO MPOBOAST MPOTPABINBAHNE
ceMsiH, uTOCcaHUTapHass OOCTaHOBKA Ha IOJSIX B IIe-
PO/ BETETAIMK OCTAETCS BEChbMa CIOKHOH [2, ¢. 2] u
JlaKe yCyryOusieTcsi npu HaJIOKEHHH HeOllaronpust-
HBIX TIOTOIHBIX (hakTopoB. HeoOxoaumMo TaKke yuuThl-
BaTh U TO, YTO CEMEHHOE 3€PHO COCTOUT B OCHOBHOM U3
Kpaxmasa, 0eska u HeOOJIbIIOH I0JIH J)KUpa, UTO AeIaeT
€ro UJcaJbHON NUTATEeJIbHOM CPEeNOM AJIs I1aTOreHOB,
nepenaromuxcs cemenamu. [Ipakruuecku 60 % Oak-
TEpUaJIbHBIX W I'PUOHBIX TaTOI€HOB CIOCOOHBI Tepe-
JlaBaThCsl Yepe3 CeMEeHa, a MCIIOJIb30BaHHE Ha IOCEB
3apaXCHHBIX CEMsH OyleT CIocOOCTBOBAThH Mepeaade
Oosie3Hel BEreTHPYIOIIMM PAacTeHUsIM, CO3/aBasi HO-
Bble o4yard uHpekiuu B mosne. CormacHo JUTepaTyp-
HBIM JIaHHBIM, CEMEHa SIBIISIIOTCSl OJJHUM U3 OCHOBHBIX
HOCTOSIHHBIX MCTOYHUKOB HAKOIUICHHSI M COXPaHEHUS
UH(EKIUH 3epHOBBIX KYJIBTYD [3, C. 6].

KauecTBo ceMsiH M IM0CEBHOTO MaTrepuaa B 3Ha4YH-
TEJILHOM CTETIEHH ONPE/IEIISIETCS] X BCXOXKECTHIO, DHEP-
rHel IpopacTaHusl, )KU3HECIIOCOOHOCTHIO IIPOPOCTKOB,
MOCEBHOIM TOAHOCTBIO U PSIJIOM APYIHX ITOKa3aTeseH.
Heo0x0auMo OTMETHTB, YTO B MOJIEBBIX YCIIOBHUSIX JIIO-
0ast nHEKIUS B TOW WM UHOH Mepe HapyliaeT Ouo-
XMMHUYECKUE IIPOLECChl B PACTEHHUSIX W NPUBOIUT K
YaCTMYHOM THOENN pacTeHuil, 0COOCHHO B MEpBOM
HIOJIOBUHE BETeTallMU, YTO B MTOI'€ CKaKEeTCs Ha ypo-
JKalHOCTH U KauecTBe NMpoayKiuu [4, c. 237]. Hekoro-
pyie carporpodubie Tpudsl (Penicillium, Aspergillus,
Mucor, Rhizopus, Cladosporium u apyrue) mpu omnpe-
JICJICHHBIX [MOYBEHHO-KIMMATHYECKUX YCIOBUSIX (Op-
MHpOBaHHsl (PUTOLIEHO32 MOTYT IEPEXOAUTh K Tapa-
3UTHPOBAHMIO M YACTHYHO HJIM MOJHOCTBIO M3MEHSTh
(usnuecKre CBOICTBA M XMMHUYECKUI COCTaB 3epHa.
B 10 xe Bpemst HeOOXOMMO YUUTHIBATh, YTO OHH, KaK 1
napasuTHble IpUOBI, CIOCOOHBI MPUYMHSTH 3HAYUTEIb-
HBII yiiep0 1 BO BpeMsi XpaHEHHs 3epHa, CHIIKAsl ero
Ka4eCTBO, a MHOT/IA BBI3bIBAsI [IOJIHYIO THOEIb U ITOpYY.
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[Torepu yposkasi 3epHa MPH CILIOLIHOM 3aCEICHUHU KO-
JI0ca JJaKe CarpoTpOPHBIME OpraHU3MaMH MOTYT CO-
ctaBiATh 80 %, mpu yactuaHoM — 110 32 %. K Tomy xe
CHIIbHOE pa3BUTHE IpUOOB U 00pa3oBaHUE MPOIAYKTOB
UX )KHU3HEACITEIIBHOCTH MOYKET C/IeJIaTh 3¢PHO TOKCHY-
HbIM [5, c. 81; 6, p. 7].

He 3apakeHHBIC TaTOreHAMK CEMEHa UMEIOT 00JIb-
[I0¢ 3HAYCHHE JUIS MOJYYCHUS KAueCTBCHHBIX, JPYK-
HBIX BCXOJIOB M JalibHEHIIEro (popMUPOBAHHUS 310PO-
BOU MONYJIALUUY pacTeHUN. PaHHsAA quarHocTuka naro-
I'CHOB, IIEPCHOCUMBIX CEMEHAMM, HEOOX0IUMa JIJIsl CBO-
€BPEMEHHOTI'0 JICUCHUs 3a00JICBaHUN U MPODOUITAKTUKA
snu¢urornii. Takke BaKHO NMPOBECTH HCCIIEJOBaHUE
3II0POBbsI CEMsIH, YTOOBI MPEIOTBPATUTH PACIPOCTpa-
HEHHE MHOTHX OOJIe3HEH, MEPEHOCUMBIX CEMCHAMH,
Ha HOBble Teppuropuu [7, p. 31]. CBoeBpemeHHas u
CIeIHMAaIM3UPOBAHHAS JTUATHOCTUKA, 3HAHWUC TPUYHUH
BO3HHUKHOBEHUSI 00JIC3HH, 0COOCHHOCTH Pa3BUTHUS TOTO
WA WHOTO IAaTOreHA HAa COPTOBOM YPOBHE SIBJISIFOTCS
(YyHIAMEHTOM YCICIIHOTO MPOBCICHHS 3AIMUTHBIX U
MPOGUIAKTHUCCKAX MEPOIIPUATHI B COPTOBBIX TEXHO-
norusix [8, c. 108; 9, c. 2; 10, p. 185]. Iloatomy ogHUM
U3 CIIOCOOOB JOCTHIKECHUS CTAOWJIBHBIX M BBICOKHX
YPOXKAeB SIBISICTCS MCIIOJIb30BAHUE BHICOKOKAYECTBCH-
HOTO, CEepTU(HUIMPOBAHHOIO IIOCEBHOIO Marepuaa,
CBOOOJIHOTO OT MATOICHHBIX U IUICCHEBBIX TI'PUOOB.
KauecTBeHHBIC CeMEHA JYYIIUX PAailOHUPOBAHHBIX CO-
PTOB — 3T0 OCHOBa Oyymiero ypoxas [11, p. 1].

CemeHHble TpUOHBIE MH(QEKIMU SIBISIFOTCSI OJTHOM
13 HanboJIee BAKHBIX OMOTHYECKUX MPOOJIEM B CceMe-
HOBOJICTBE BO BCeM mupe. OHU OTBETCTBEHHBI KaK 3a
MPE/IIECTBYIONIYIO, TaK U 32 MOCIEAYIONUIYI0 TH0eb
3epeH, BIUSIOT HAa SHEPTUIO MPOPACTAHUS U, TAKUM 00-
pa3oM, BBI3BIBAIOT CHUIKCHUE BCXOXKECTHU, a TAKKE H3-
MEHEHHs B pa3BUTUH pacTeHuii [12, p. 314; 13, p. 200].
Bunel rpubos, Takue kak Aspergillus, Penicillium,
Fusarium n Alternaria, SBAsIIOTCSI OCHOBHBIMHU 3arpsi3-
HUTEJSIMH 3€PHOBBIX 3J1aKOB. M3 OoJbIIOro Koymye-
CTBA TATOTCHOB PACTCHUH, NIEPENAOIINXCS CEMECHAMH,
IpUOBI SIBJISIOTCS HAHOOJICe OMACHBIMH M BPEIHBIMU
JUTSL 36PHOBOM MTPOMBIIIJICHHOCTH JJAKE 110 CPABHCHUIO
¢ 6axrepusiMu 1 Hemarofamu [ 14, p. 505; 15, p. 62921 u
BTOPBIMH 10 BPEIOHOCHOCTH JIsl 3ePHA MIIICHUIIBI [10-
cie HacekoMbIX [ 16, p. 4328].

MHOTrMMH UCCIIENOBATEISIMU, U3YUYaBIIAMU MUKO(-
JIOPY TIICHUIIBI, KOTOPasi MOXKET MePeaBaThCsi CEMEHa-
MU, BBIC/SUTUCH B PA3IMYHBIX PETHOHAX CIICAYIOIINE
Bunbl: Alternaria alternata, Bipolaris sorokiniana,
Fusarium moniliforme, F. avenaceum, F. graminearum,
F nivale, F. culmorum, F. equiseti, F. sporotirchioides,
Cladosporium herbarum, Stemphylium botryosum
[7, p. 32; 17, p. 451; 18, p. 499]; Takxe TOBOIBHO ya-
CTO M3 CEMsIH IIICHUIIbI BBISBISLINCE Absidia sp., As-
pergillus sp., A. candidus, A. flavus, A. niger, A. sul-
phureus, Chaetomium globosum, Cephalosprium sp.,
Curvularia lunata, Drechslera halodes, D. hawaiien-
sis, D. tetramera, F. oxysporum, F. pallidoroseum,



Y " . " " " .
Agrarian Bulletin of the Urals No. 12 (227)- P27

F. subglutinans, Penicillium sp., Rhizoctonia solani u
Rhizopus sp. [19, p. 187], Stemphylium, Cladosporium,
Aspergillus, Penicillium, Gonatobotrys u Nigrospora
[15, p. 6293].

[TosToMy 10 moceBa ceMeHa MIIEHHIBI U JIPYTUX
KYJIBTYp JOJDKHBI ObITh MCCIICIOBAHBI HA HAJMYUE T1a-
TOT€HHOM MHUKO(IIOPBI JUIsi NPUHSATHS PEIICHUS O 1ie-
JIeCOOOpa3HOCTH BBICEBA CEMSIH B CJydae CHIIBHOTO
3apakeHUs IS IPEOTBPAILICHHS JaJbHENIEeH ToTepr
ypokast ¥ KadecTBa MpoAyKuuu. [IockonbKy B 1oiro-
CPOYHOM TIEPCIEKTHBE CEMEHa SIBISIOTCS (hakTopamu
XOPOILIET0 ypoykasi, OHU JIOJDKHBI OBITH BCECTOPOHHE
u3yuens! [20, p. 288], B TOM uUucie u ¢ LENbIO MOTy-
YEHUS! HKOJIOTMYECKH YUCTOW TPOAYKIIMH, TOUCKA UC-
TOYHUKOB YCTOWYMBOCTH M YCTOWYMBBIX K Pa3INYHBIM
3a00JIEBaHUSIM TIEPCIICKTUBHBIX M MPOIYKTUBHBIX CO-
pToB [21, p. 559; 22, p. 1019].

Jns moHMMaHuWsl craryca TPUOHBIX IaTOr€HOB,
MEepPEefAIOINXCS Yepe3 CeMEHa M 3apakarolluX IIIie-
HHUILY, MECTHBIM CEJIbXO3ITPOU3BOUTENISIM HEOOX0MMa
uHpoOpMaIYst O CTENEHH UX PACIPOCTpaHEeHUs Juist d(-
(eKTHBHOTrO NpUMEHEeHUs1 MeTo10B O0ophOBI. [ToaTomMy
Helb JIaHHOTO HCCIICIOBAHHSI — BBISIBUTH U H3Y4YHTh
MHKO(]IIOpY, aCCOLIMMPOBAHHYIO C CEMEHAMHU COPTOB U
JIMHUM 03UMOW MATKOM miueHulbl cenekunu [ToBomxk-
ckoro HUMCC — ¢punumana CamHIL PAH, myist nanmbHeii-
IEro MOBBIILICHNUSI UX (UTOCAHUTAPHBIX M TTOCEBHBIX
KaueCTB C 11EJIbI0 ONTHUMHU3ALUN TEXHOIOTHH BO3IIEIIBI-
BaHUs KyJabTypHl B tecoctenu Cpeanero [ToBomkss.
MeTtonogorusi u MeToabl ucciaenopanusi (Methods)

Pabora mpoBoxaunach B 1abOpaTopuy MHHOBAIM-
OHHBIX TEXHOJOTMH B CEJIEKIMH, CEMEHOBOJACTBE M
CEeMEHOBEJICHUM M JIabOpaTtopuu O3UMOM MILEHUIIBI
Iosomkckoro HUMCC — ¢pununana CamHI] PAH. B ka-
4yecTBe 00BEKTAa M3YUYCHMS HCIIOJIB30BAJICS CEMEHHOU
Matepuan 10 copToB M TUHUN O3UMOM MSTKOM TIIIe-
HUIIBI COOCTBCHHOM cenekuuu ypoxkas 20182020 rr.,
BBIPAIICHHBIX HA €CTECTBCHHOM HH(CKIIMOHHOM (hOHE,
0e3 NpUMEHEHMsl TPEIIOCEBHON 00paboOTKH CceMsH
npoTpaBUTEIsIMU. JIJI yCTaHOBICHHS 3apakKEHHOCTH
CEMSH 3epHa 03MMOH MIIECHUIIBI aHAINU3 TPOBOIIIH 110
T'OCT 12044-93! metomom pynoHoB. [lepBudHast HieH-
TU(UKAIHS TPUOOB, BRIPOCIIMX Ha CEMEHAX IMIICHHIIBI,
NPOBOJMIIACH HA OCHOBE MX THITUYHBIX XapPaKTEPHUCTHK
KOJIOHMIT M KOHUJIMAIBHOH MOP(]OJIOrHH B COOTBET-
ctBuM ¢ Metonukamu [lunonnuuxo [23] u bunait [24]
IpU MPSIMOM HCCIEOBAaHUM MaTepHala ¢ MOMOIIBIO
crepeomukpockomna Olympus SZ51 u MUKpockora otT-
paxxennoro ceera Nikon Eclipse E200.

[ocne nakyGanmu B Teuenue 7 aueit npu 24 + 2 °C
rpuOBbI, CHOPMHUPOBABIIINE CIIOPOHOIICHHE HA MOBEPX-
HOCTH CEMsIH, WJICHTU(GHUIUPOBAIM M PACCUYUTHIBAIN
ux nporeHTHy yactoty (PF) BcTpeuaemMocTn n 0THO-

1TOCT 12044-93 Cemena cebCKOXO3AHCTBEHHBIX KyIbTyp. MeTo-
b OTIPE/ICIICHUS 3apKEHHOCTH 00JIe3HIMU. MeXrocy1apcTBeHHbIH
CoBer N0 cTaHAApTU3ALHU, MeTponoruu u ceprudukanuu (MI'C).
Mockga: Cranpaprudopm, 2011. 55 c.

CUTEIIbHYIO pacrpoctpaHeHHOCTh (RA) mo dopmynam
Nagqvi et al. [25, p. 108] u Adhikari et al. [7, p. 32]:
PF = (xonmuuecTBO CeMsH, Ha KOTOPBIX MOSIBUIICS
rpud) / obiee unciio cemsH x 100.

RA = (xonn4ecTBO CeMsiH, HOPa)KEHHbBIX KOHKPET-
HBIM rpuOoM) / (oOl11ee YMCII0 CeMSH, TTOPAKEHHBIX
rpubamu) x 100.

PesyabTatsl (Results)

PesynbTarel nccienoBaHus MOKa3aiu, YTO BCE MPO-
aHaJIM3UPOBaHHbIE 00pa3lbl 03UMOIN MSTKOW IIICHH-
1B, BEIPAIIICHHBIE B YCIOBHSIX M3y4aeMbIX JIET, ObUIN B
TOW WJIM MHOW CTENEHH 3apakKeHbl I'PHUOHBIM T1aTOTCH-
HBIM KOMILJIEKCOM, BKJIFOYAIONIMM Kak canpoduTHbIE,
TaK ¥ napasutHsie BUpbI (Tabnuna 1). ComtacHo noiy-
YEHHBIM JTaHHBIM, 3apaKEHHOCTh CEMSH CYIIECTBEHHO
pasnuyaercs B 3aBHCHMOCTH OT COpTa U MOTOJHBIX
ycnoBuit roga opmupoBanust ypoxasi. Jlyumumm co-
CTOSTHHEM 370POBBS U MEHbIIEH 3aCETICHHOCThIO OTIIH-
yanuch cemeHa ypoxas 2018 r., rie 3apakeHHOCTh UX
cocrasisna 40,7 % B cpenHeM IO BceM copTam. Bel-
cokasi MH(EKIMOHHAsI Harpy3Ka Ha ceMeHax 110 (HUTo-
IaTojornueckoii onenke ormeueHa B 2020 r. — 57,9 %,
9TO MOYTH B MOJITOpa pa3a Beime, yeM B 2018 . Ox-
HAaKO CaMOl BBICOKOW OHa Oblia B HEOIAronpUsITHOM
M0 BJIATOOOECTIEUEHHOCTH U IO TEMIIEPAaTypPHOMY pe-
xkuMy 2019 1., KOTOpBIM XapaKTepu30BaCs XOPOUIUM
YBIIQ)KHEHUEM M BBICOKHMH TEeMIIepaTrypaMH BO3yXa
JI0 KOJIOLLIEHUSI U CUJIBHOM 3aCyXOU BTOPOM IOJIOBUHBI
BereTaluy Ha (OHEe HECKOJIbKO MOHM)KEHHBIX TEeMIIe-
patyp. B 3Tux ycnoBusAx 3apa)X€HHOCTb CEMSIH ypo-
skast 2019 roma yBenuuniack B CpeHEM IO BCEM CO-
pTamM 1moyTH B 1,5 pasa mo CpaBHEHHIO C MPEIbITYITIM
2018 r. u nocturia 59,0 %.

Haunbonee 310poBbie ceMeHa 03MMOMW MIIEHUIBI B
ycnoBusix Bereraiuu 2017-2018 rr. 6butn chopmupo-
BaHbl y copToB IloBomkckas HuBa u Bemotunym 3602.
B ycinoBUAX KOHTPACTHBIX U3MEHEHUH YPOBHS YBIIAX-
HEHUSI ¥ TEMIIepaTypHOro (oHa B pasiiuuHble (a3bl
pasBuTus pacteHuii ¢ ypoxkas 2019 r. BblIeNUINCH
copra IloBomxckas HuBa M KoHCTaHTHHOBCKas, a ¢
ypoxkast 2020 r. — IToBomxkckas 86 u Jlrotecuenc 3752.
HecmoTps Ha cyliecTBEHHOE BIMSHUE MOTOIHBIX yC-
JIOBUI1 Ha COPTOBYIO ClielU(UKY 3apAKEHHOCTH CEMSIH,
HEOOXOIMMO OTMETHUTh, YTO B CpE/IHEM 3a 3 roja Ooee
3[I0pPOBBIE CEMEHa OBbLIM MOTy4eHbl Y copToB [ToBOIIK-
ckas HuBa u Bemotunym 3602.

B ycnoBusix 2019 1. Hanbosee CUilbHBIM 3acelieHHEM
MHUKO(]IIOpO OTIIMYMINCH ceMeHa copToB buproza, Ku-
Henbckas 4 u Jlrorecuenc 3752, a B 2020 r. — IToBomxk-
ckas HOBb, Jltorecuenc 3817 m KoHcTaHTHHOBCKas.

[Tpu m3y4yeHuM 3apak€eHHOCTH CEMSIH HaMH ObLI
TakKe NMPOBEICH aHAJN3 Ha HAJIUYHE CEMSH C CUMITO-
MaMH 4E€pPHOTO 3apOJIbIIa U IPOPOCTKOB € MPU3HAKAMU
[IOPaXCHMsI KOPHEBOU THUJIBIO.

Cpennee mnopaxxeHHe CEMSH O3UMOW TIICHUIIbI
YepHOTOM 3apojblllla BO BCE TOABI HCCIEIOBAHUSA
OBLIIO HEBEJIMKO M COCTaBWIO B ypokae 2018 r. meHee
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0,1 %, 82019 — 1,4 %, B 2020 r. — 0,4 % (Tabnuua 1).
Ha cemenax ypoxast 2019 . ObU10 BBISIBJIEHO HECKOJIb-
KO OOJIbIIIE 3€PEH C YEPHBIM 3apPOBIIIEM, YTO MOKHO
OOBSICHUTH HEOJIATrONPUSTHBIMU YCIOBUSIMU B TIEPHO]]
CO3pEeBaHMA U HAJIMBA 3€PHA B CBSI3U C TE€M, YTO B 3TOT
HEepHoJl OTMEYAINCh PE3KUE KOJIeOaHHsl THEBHBIX W
HOYHBIX TEMIIEpATyp BO3ayXa CO 3HAYMTCIIbHO HU3KH-
MU 3HaU€HUSIMHU B HOUHBIE 4ackl (1o 67 °C). AMmuu-
TYJIbI KOJIEOaHU CyTOUHOI TeMIIepaTypbl B HEKOTOPbIE
nHU coctaBisin 23-25 °C. Takue yciaoBHsl COIPOBO-
JKJTAJTHCh )KECTKON aTMOC(EpPHOI 3aCyXOu.

AHanu3 Ha BBISIBICHHE IPOPOCTKOB C MPU3HAKAMHU
KOPHEBOM T'HMJIM ITOKa3aJl, YTO HE BCEIla Ha CTajuu
IpopacTaHus CEMSAH MPOABJIAIOTCA TUITMYHBIC ITPpU3HA-
K1 OOJIE3HHM Y 3€peH C JIOCTATOYHO CHJILHOM 3acelieH-
HOCTBIO KOJIOHUSIMU T'prOOB Bo30ynutesneld. B uccie-
JOBaHUAX BBISIBJICHO, YTO HC Y BCEX COPTOB U JIMHUAM
C CaMOM BBICOKOH CTEIICHbIO KOJIOHU3ALUU CEMSH I'PU-

-Arpapnmﬁ BecTHMK Ypama Ne 12 (227), 2022 1.

0aMu OTMEUYaJINCh ITPU3HAKK KOpHEBOW THUIU. CaMblit
HU3KUH MPOIEHT BCTPEYaEMOCTH IPOPOCTKOB C IPH-
3HaKaMM KOPHEBOW FHMJIM B M3y4aeMOM Habope COpPTOB
6bm1 B 2020 . — 10,4 %, B 2019 1. oH ObLT Ha 6,6 %
Bhile, yeM B 2020, u coctaBui 17,0 %, a B 2018 1. on
0OKa3aJicsl caMbIM BBICOKMM — 18,4%. 3mech MOXKHO 3a-
METUTb, YTO 00IIasi 3aPaKEHHOCTh CEMSIH NIaTOreHaMHt
[0 roJlaM He CBsi3aHa C IPOLEHTHBIM COJEpP)KaHHEM
MIPOPOCTKOB C TpH3HAaKaMHu KOopHeBoW ramimm. Ckopee
MOYKHO OTMETHUThH CBSI3b MEXJLy YaCTOTOH BCTpeuaeMo-
CTH Ha C€MEHaX KOMIUIEKCa IpHOOB, SIBIISIOIIMXCS BO3-
OynuTessiMu KOpHEBBIX THUIEH (Bipolaris, Fusarium,
Alternaria, Rhizoctonia) ¥ cHUMITOMaMH Ha TPOPOCT-
kax. PaHee oTMeuanoch, 4To, KaK MPaBUIIO, PU3HAKU
KOPHEBOW T'HUJIM OTMEYAIOTCSl B TOM Clly4yae, eCiii KO-
JIOHUS TEX WJIU MHBIX TPHOOB BO3HUKACT MPSIMO B 30HE
MIPOPOCTKA MM B HEIOCPEICTBEHHOI OJIN30CTH C HUM
[26, c. 27; 27, p. 325].

Tabnuna 1
®uronaronornyeckad oueHka (%) ceMsaH 03MMOJ IIIEH b
q Cemsn, IIpopocTku ¢
Copt epHota 310poBBIX ceMSH 3apaskeHHbIX NPpU3HAKAMHU
P 3apojbIa s1op p pusHa
NaTOreHaAMH KOPHEBOIl rHIUJIN

2018 rox
buprosza 0 60,0 40,0 11,0
TToBoimkckas 86 0,1 52,0 48,0 17,0
Kunenbckas 4 0 60,0 40,0 14,0
Jrorecuenc 3585 0 59,0 41,0 13,0
IloBoimkckast HUBA 0 73,0 27,0 13,0
IloBoimKCKast HOBb 0,1 56,0 44,0 22,0
JIrorecuenc 3817 0 58,0 42,0 25,0
Jlrotecuenc 3752 0 57,0 43,0 34,0
Bentotunym 3602 0 63,0 37,0 21,0
KoncrantunoBckas 0,4 55,0 45,0 14,0
Cpennee 0,06 59,3 40,7 18,4

2019 rox
buproza 1,0 34,0 66,0 17,0
TloBoikckas 86 0 39,0 61,0 16,0
Kunensckas 4 1,0 35,0 65,0 26,0
Jlrotecuenc 3585 0 46,0 54,0 12,0
TloBoimkckast HUBA 0 51,0 49,0 11,0
IloBoimkCKast HOBb 5,0 37,0 63,0 18,0
JIroTecnienc 3817 2,0 47,0 53,0 12,0
JIrorecuenc 3752 0 32,0 68,0 29,0
Benrotunym 3602 1,0 38,0 62,0 22,0
KoncrantunoBckast 4.0 51,0 49,0 7,0
Cpennee 1,4 41,0 59,0 17,0

2020 rox
buproza 2,0 50,0 50,0 6,5
TloBomxckas 86 0 51,0 49,0 15,0
Kunenbckas 4 0 42,0 58,0 13,0
JIrorecuenc 3585 0 40,5 59,5 11,5
TloBoimkckast HUBA 0 40,0 60,0 11,5
TloBoimKCKast HOBb 0 34,0 66,0 8,5
Jlrorecuenc 3817 1,0 33,5 66,5 11,0
JIroTecuenc 3752 0 52,0 48,0 10,5
Bemrotnaym 3602 0 45,5 54,5 10,0
KoncranTuHoBckast 1,0 32,5 67,5 6,0
Cpennee 0,4 42,1 57,9 10,4
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Table 1
Phytopathological evaluation (%) of winter wheat seeds
Variety Blackness of the Healthy seeds Seeds infected with | Seedlings with signs
germ pathogens of root rot
2018
Biryuza 0 60.0 40.0 11.0
Povolzhskaya 86 0.1 52.0 48.0 17.0
Kinel'skaya 4 0 60.0 40.0 14.0
Lyutestsens 3585 0 59.0 41.0 13.0
Povolzhskaya niva 0 73.0 27.0 13.0
Povolzhskaya nov’ 0.1 56.0 44.0 22.0
Lyutestsens 3817 0 58.0 42.0 25.0
Lyutestsens 3752 0 57.0 43.0 34.0
Velyutinum 3602 0 63.0 37.0 21.0
Konstantinovskaya 0.4 55.0 45.0 14.0
Average 0.06 59.3 40.7 18.4
2019
Biryuza 1.0 34.0 66.0 17.0
Povolzhskaya 86 0 39.0 61.0 16.0
Kinel’skaya 4 10 35.0 65.0 26.0
Lyutestsens 3585 0 46.0 54.0 12.0
Povolzhskaya niva 0 51.0 49.0 11.0
Povolzhskaya nov’ 5.0 37.0 63.0 18.0
Lyutestsens 3817 2.0 47.0 53.0 12.0
Lyutestsens 3752 0 32.0 68.0 29.0
Velyutinum 3602 10 38.0 62.0 22.0
Konstantinovskaya 4.0 51.0 49.0 7.0
Average 1.4 41.0 59.0 17.0
2020
Biryuza 2.0 50.0 50.0 6.5
Povolzhskaya 86 0 51.0 49.0 15.0
Kinel’skaya 4 0 42.0 58.0 13.0
Lyutestsens 3585 0 40.5 595 115
Povolzhskaya niva 0 40.0 60.0 1.5
Povolzhskaya nov’ 0 34.0 66.0 8.5
Lyutestsens 3817 1.0 33.5 66.5 11.0
Lyutestsens 3752 0 52.0 48.0 10.5
Velyutinum 3602 0 45.5 54.5 10.0
Konstantinovskaya 1.0 32.5 67.5 6.0
Average 0.4 42.1 57.9 10.4

3a nocieaHue JeCSITUIICTHS OBIJIO TIPOBEICHO MHO-
rO MCCIICJOBAHHM IO BBISBICHUIO MIEPEHOCHMBIX C Ce-
MeHamu Oone3Heil miieHuIpl Bo BceM mupe. Clear u
Patrick’Can (1993) cooOmann o BBIIEICHHBIX U3 00-
Pas3IoB 3epHa MIIEeHUIbI 35 posax rpudoB ¢ 59 Bunamu,
Hauboree BayKHbBIC U3 KOTOPBIX — Alternaria, Bipolaris
sorokiniana, Fusarium graminearum, Aspergillus,
Cladosporium, Epicoccum, Nigrospora u Septoria
nodorum|[7.p.32], Curvularia, Stemphylium, Rhizopus,
Penicillium, Gonatobotrys, Ulocladium. Khan (1992)
coob1mai, uro 17 pooB u 45 BUIOB rprOOB, IEPEHOCH-
MBIX CEMCHAMH KYJBTYPHBIX PACTCHHUI, ObLIN CBS3aHBI
¢ cemenamu nmeHup B [lakucrane. B Mpane muxod-
JIopa XpaHsIIEerocs 3epHa BKJIrodana rpudsl Alternaria
alternata, A. flavus, A. niger, Ulocladium alternariae,
Chaetomium  globosum, Fusarium  proliferatum,
Cladosporium cladosporioides, Rhizopus u Penicillium
[28, p. 6291].

Ha cemenax o03MMOH NIIEHWIBI HAMU OBUIM BBI-
SBJICHBl KaK IaTOTeHHBIC, TaK W CJIa0ONaTOreHHbIC
rpubbl, Takue Kak Bipolaris, Fusarium, Alternaria,
Stemphylium, Rhizoctonia, Mucor, Rhizopus, Clado-
sporium, Aspergillus, Penicillium u Nigrospora. beuio
YCT@HOBIICHO, YTO CPEAN BCEX IPUOOB, BHISIBICHHBIX HA
CeMeHaX M3y4aeMbIX COPTOB M JIMHUI MIICHUIIBI, TTpe-
oOnanamu rpubsl ponos Alternaria sp. v Fusarium sp.,
MIPUYEM ypOBEHb MX JOMHHUPOBAHHS MEHSUICS IO TO-
nam (Tabmuma 2).

B 2018 1. cemeHa gaimie Bcero ObUTH WHQPHUIIHPO-
BaHbl rpubamu Fusarium sp. (4actotra BCTpedaeMo-
cti — 16,4 %, oTHOCUTENbHAsI PACIPOCTPAHEHHOCTD —
40,7 %) u Alternaria sp. (12,5 % u 31,4 % cooTBeT-
cTBeHHO). B 2019 1. B mopaBsitomieM OOIBITHHCTBE J10-
MUHHPOBaJIH rpuOBI ponta Alternaria (25,5 % u 40,8 %).
BropbiMu 1o uwactore BCTpe4aeMOCTH ObLIM TPHOBI,
BBI3BIBAIOIINE TIJICCHEBEHUE CEMSIH, C OTHOCHTEIHLHON
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pacnpocTpaHeHHOCThIO 25,7 %. ['pubsl Fusarium B yc-
noBusix 2019 1. ObUIM MEHee PacIpOCTPaHEHBI, YeM B
npensinymui rox (8,9 % u 14,5 % cooTBETCTBEHHO).
B 2020 r. nomunuposanu Fusarium — 21,7 % (¢ oTHO-
CUTEIBHOI pacnpocTpaHeHHOCThIO 36,2 %) u npyrue
wiecHeBbie rpudsl — 17,1 % (30,3 %), a rpudsr Alter-
naria sp. OTMEYEHbI B cpeliHeM Ha 5,6 % ceMsiH ¢ OTHO-
CUTETIBHOI pacnpocTpaHeHHOCThIO 9,8 %. 3ameueHo,
YTO BO BCE T'OJIbI CCIIEIOBAHUHN JIOBOJILHO CHIIBHOE 3a-
CelIeHHe CeMsIH KOJIOHMSIMU I'puboB Alternaria sp. ot-
Meyanoch Ha coprax Bemotunym 3602 (omyiieHHBIH
konoc) u Jlrorecuenc 3752.

B namwmx HUCCIICAOBAHUAX 6])1.]'10 OTMCUYCHO, 4YTO
OJIMH W3 TJIABHBIX BO30yAWTENEH KOPHEBBIX TI'HUJICH
Bipolaris sorokiniana ormeuaicsi Ha ceMeHax U3y4ae-
MBIX COPTOB HEUACTO: U3 3 JIeT U3y4YEeHHUs OH ObLI BBISB-
neH Tosbko B 2019 1. B cpennem Ha 4,4 % OT Bcex mpo-
CMOTPEHHBIX CeMsH. ['pynma rpuGoB, BBI3BIBAIOLINX
IUICCHEBEHHE CEMsH, Yalle BCero Oblia MpeacTaBieHa
rpubamu pona Cladosporium sp. ¥ NIPEICTaBUTEIISIMU
nopsiika Mucorales (ponoB Mucor u Rhizopus), ropas-
110 pexe BeTpeuanuck Penicillium sp., Aspergillus sp. u
Trichothecium roseum.

Tabmuia 2

Yacrora BCTPe4aeMOCTH U OTHOCHTENbHAS PACHPOCTPAHEHHOCTH MATOT€HHBIX IPUGOB

Ha ceMeHaX 03MMOI1 IIIeHNIbI, %

IIpouenTHas yacToTa BcTpeyaeMocT | OTHOCUTETbHASI PACIPOCTPAHEHHOCTH
(PF) (RA)
S 3 S o g N 3 S ° g
IR T A R AR - R
2018 ron
Buproza 0 18,0 13,0 4,0 5,0 0 45,0 32,5 10,0 12,5
IToBomxkckas 86 0 21,0 9,0 11,0 7,0 0 43,8 18,8 22,9 14,5
Kunensckas 4 0 21,0 11,0 1,0 7,0 0 52,5 27,5 2,5 17,5
Jlrorecuenc 3585 0 13,0 13,0 12,0 2,0 0 31,7 31,7 29,3 4,9
TloBomkckast HUBA 0 14,0 10,0 2,0 0 0 51,9 37,0 74 0
IloBoimKCKast HOBb 0 16,0 12,0 13,0 2,0 0 36,4 273 29,5 4.5
Jrorecuenc 3817 0 14,0 12,0 9,0 5,0 0 33,3 28,6 21,4 11,9
Jrorecuenc 3752 0 14,0 19,0 8,0 2,0 0 32,6 44,2 18,6 4,6
Bentoruaym 3602 0 13,0 18,0 1,0 5,0 0 35,1 48,6 2,7 13,6
KoHcTaHTHMHOBCKas 0 20,0 8,0 11,0 6,0 0 444 17,8 24,4 13,4
Cpennee 0 16,4 | 12,5 7,2 4,1 0 40,7 31,4 16,9 9,7
2019 rox
Buproza 10,0 13,0 18,0 5,0 16,0 15,2 19,7 27,3 7,6 24,2
IloBoimxkckas 86 2,0 3,0 31,0 2,0 20,0 3,3 4.9 50,8 3,3 32,8
Kunensckas 4 5,0 24,0 15,0 2.0 13,0 7,7 36,9 231 3,1 20,0
Jrorecuenc 3585 4,0 8,0 20,0 3,0 16,0 7.4 14,8 37,0 5,6 29,6
TloBosKCKast HUBA 6.0 2,0 28,0 3,0 7,0 12,2 4,1 57,1 6,1 14,3
TloBoimkCKast HOBb 3,0 12,0 29,0 0 18,0 4.8 19,0 46,0 0 28,6
Jlrotecrienc3817 3,0 5,0 26,0 2,0 15,0 5,7 9.4 49,1 3,8 28,3
Jrorecuenc 3752 8,0 9,0 30,0 1,0 14,0 11,8 13,2 441 1,5 20,6
Benrotnaym 3602 2,0 9,0 35,0 1,0 12,0 3,2 14,5 56,5 1,6 19,4
KoncTtanTuHOBCKAs 1,0 4.0 23,0 0 19,0 2,0 8,2 46,9 0 38,8
Cpennee 4,4 8,9 25,5 1,9 15,0 7,3 14,5 40,8 3,3 25,7
2020 roxa
buproza 0 16,5 3,5 4,5 17,0 0 33,0 7,0 9,0 34,0
TToBomxkckas 86 0,5 11,0 4,5 5,5 23,0 1,0 22,4 9,2 11,2 46,9
Kunensckas 4 0 20,0 1,5 6,0 22,5 0 345 2,6 10,3 38,8
Jrorecuenc 3585 0 15,0 5,5 6,5 18,0 0 25,2 9,2 10,9 30,3
IToBoKCKast HUBA 0 29,0 11,5 3,0 10,0 0 48.3 19,2 5,0 16,7
TloBoiKkCKast HOBb 0 36,0 5,5 1,0 13,5 0 54,5 8,3 1,5 20,5
Jrorecuenc3817 0 21,0 6,5 6,0 20,5 0 31,6 9,8 9,0 30,8
Jrorecuenc 3752 0 11,5 3,0 5,5 17,0 0 24,0 6,3 11,5 35,4
Bemrotnaym 3602 0 11,5 14,0 3,5 17,0 0 21,1 25,7 6.4 31,2
KoncrantunoBckast 0 45,5 0,5 3,5 12,5 0 67,4 0,7 5,2 18,5
Cpennee 0,05 | 21,7 5,6 4,5 17,1 0,1 36,2 9,8 8,0 30,3

* ITnecnesvie 2pubvi: Mucor sp., Rhizopus sp., Aspergillus sp. u op.
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Frequency and relative prevalence of pathogenic fungi on winter wheat seeds, %
Percentage frequency (PF) Relative abundance (RA)
TR TP - I
Variety 53 S 3 g =% | §3 S 3 N S5
SE | % N 3 | 88| 85| T s 3 | 3§
SE s N S =R | &% S N S TR
A3 = 2 R Q R 3 = S R Q
2 R < § % & S < § %
2018
Biryuza 0 18.0 | 13.0 4.0 5.0 0 45.0 | 325 | 100 | 12.5
Povolzhskaya 86 0 21.0 9.0 11.0 7.0 0 43.8 | 188 | 229 | 4.5
Kinel’skaya 4 0 210 | 110 1.0 7.0 0 525 | 275 2.5 17.5
Lyutestsens 3585 0 13.0 | 13.0 | 12.0 2.0 0 317 | 317 | 29.3 4.9
Povolzhskaya niva 0 14.0 | 10.0 2.0 0 0 519 37.0 7.4 0
Povolzhskaya nov’ 0 16.0 | 12.0 | 13.0 2.0 0 364 | 273 | 295 4.5
Lyutestsens 3817 0 14.0 | 12.0 9.0 5.0 0 333 | 286 | 214 11.9
Lyutestsens 3752 0 14.0 | 19.0 8.0 2.0 0 326 | 442 | 186 4.6
Velyutinum 3602 0 13.0 | 18.0 1.0 5.0 0 351 | 48.6 2.7 13.6
Konstantinovskaya 0 20.0 8.0 11.0 6.0 0 44.4 17.8 | 244 13.4
Average 0 16.4 | 12.5 7.2 4.1 0 40.7 | 31.4 | 16.9 9.7
2019
Biryuza 10.0 | 13.0 | 18.0 5.0 16.0 | 152 | 19.7 | 273 7.6 24.2
Povolzhskaya 86 2.0 3.0 310 2.0 20.0 3.3 4.9 50.8 3.3 32.8
Kinel’skaya 4 5.0 24.0 | 15.0 2.0 13.0 7.7 36.9 | 23.1 3.1 20.0
Lyutestsens 3585 4.0 8.0 20.0 3.0 16.0 7.4 14.8 | 370 5.6 29.6
Povolzhskaya niva 6.0 2.0 28.0 3.0 7.0 12.2 4.1 571 6.1 14.3
Povolzhskaya nov’ 3.0 12.0 | 29.0 0 18.0 4.8 19.0 | 46.0 0 28.6
Lyutestsens 3817 3.0 5.0 26.0 2.0 15.0 5.7 9.4 49.1 3.8 28.3
Lyutestsens 3752 8.0 9.0 30.0 10 14.0 11.8 | 13.2 | 44.1 L5 20.6
Velyutinum 3602 2.0 9.0 35.0 1.0 12.0 3.2 4.5 | 56.5 1.6 19.4
Konstantinovskaya 1.0 4.0 23.0 0 19.0 2.0 8.2 46.9 0 38.8
Average 4.4 8.9 25.5 1.9 15.0 7.3 14.5 | 40.8 | 3.3 25.7
2020
Biryuza 0 16.5 3.5 4.5 17.0 0 33.0 7.0 9.0 34.0
Povolzhskaya 86 0.5 11.0 4.5 5.5 23.0 10 22.4 9.2 11.2 | 46.9
Kinel’skaya 4 0 20.0 L5 6.0 22.5 0 34.5 2.6 10.3 | 38.8
Lyutestsens 3585 0 15.0 5.5 6.5 18.0 0 25.2 9.2 10.9 | 30.3
Povolzhskaya niva 0 29.0 11.5 3.0 10.0 0 48.3 19.2 5.0 16.7
Povolzhskaya nov’ 0 36.0 5.5 10 13.5 0 54.5 8.3 L5 20.5
Lyutestsens 3817 0 21.0 6.5 6.0 20.5 0 316 9.8 9.0 30.8
Lyutestsens 3752 0 11.5 3.0 5.5 17.0 0 24.0 6.3 11.5 354
Velyutinum 3602 0 11.5 | 14.0 3.5 17.0 0 211 | 257 6.4 312
Konstantinovskaya 0 45.5 0.5 3.5 12.5 0 67.4 0.7 5.2 18.5
Average 0.05 | 217 5.6 4.5 17.1 0.1 36.2 9.8 8.0 | 30.3

* Mold fungi: Mucor sp., Rhizopus sp., Aspergillus sp. et al.

Cremyer OTMETHTB, YTO B YCIIOBHSIX HeOarormpu-
SITHBIX NOTOAHBIX YCJIOBHH BEreTallMOHHOTO MEpUOAA
2019 u 2020 rr. Ha ceMeHaX O3WMMOM MIIECHHUIIBI OT-
Meyanich Tpubbl pona Nigrospora, BHI3BIBAIOIINE HU-
TpOCIIOPO3 PA3IMYHBIX KYIbTYp (B Hamel 30HE B OC-
HOBHOM KyKypy3bl U copro), Ha 3,3 % u 1,7 % cemsn
COOTBeTCTBEHHO. [Ipudem crenyer 3aMeTUTh, YTO Ha

ceMeHaX OOBIYHO OTMEYAJMCh IPEJCTABUTENN IBYX
BUJIOB 3TOr0 pona: Nigrospora oryzae n Nigrospora
sphaerica, HO ropa3o Hame ormevanuch Nigrospora
oryzae. U XoTst 3TH BUJIBI TPHOOB SBJISIIOTCSI HECHEIl-
NGUIHBIMU JJIS1 36PHOBBIX 3J1aKOB, BBI3bIBACT OITACCHUE
UX OPUCYTCTBHE KaK Ha CEMEHAX, TaK U Ha BET€TUPYIO-
HIUX PACTEHUSX MIIECHULIBI.
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Yuanyuan Hao et. al. [29, p. 181] coobuanu B cBO-
MX UCCIJIEIOBAHUSX, YTO CPEAU MSATH BUIOB Nigrospora
Tpu — N. oryzae, N. osmanthi u N. sphaerica — 4acto
PErUCTPUPOBAJIMCH KaK MaTOTeHHble Ha Oosiee MmMpo-
KOM CIIEKTpe pacreHuii-xo3seB. Hecmorpst Ha 1O 4TO
MaTOTeHHOE MOBeIeHnE V. oryzae ABISETCS 3aMETHBIM,
B OOJIBLIMHCTBE CJIy4aeB OH MJICHTU(QHLUPYETCS Kak
ciadwiii maroreH. Paccenenuto criop Nigrospora crio-
COOCTBYIOT BETEp, OpBI3TH JIOXK/I U HACCKOMbIC-TIEpe-
HOCYMKH, YTO NMPHUBOAUT K OBICTPOMY pacmpocTpaHe-
HUIO Oosie3HW. Bbuia BBIIBHHYTA THIOTE3a, YTO MY-
[UJIArMHOBOE BELIECTBO, KOTOPOE OBLIO OTMEYEHO Ha
criopax, obJieryaer npuininaHue K cyocTpary xo3siMHa
WIN K MEPEeHOCUYMKY, TAKOMY KaK KJICILIH, M SBIAETCS
YCIEUIHBIM MEXaHIU3MOM PacCenBaHUsI CIOP.

[Mockonbky nHbexnmu Nigrospora 1erko BO3HUKa-
10T Ha 0CJIa0JIeHHBIX WM [TOBPEXKICHHBIX PACTEHUSX,
nepesiayda Crop 4epe3 MepeHOCUUKOB SBISETCS JOMOJI-
HUTEJILHBIM TMPEUMYIIECTBOM IMPHU PaCHpOCTPAHEHUU
0oJIe3HH.

Nigrospora sphaerica, Bbienernsas Yuanyuan Hao
et. al. U3 MATEH Ha JIMCTBSIX, BETOUKAX U Moderax uep-
uuku (Vaccinium corymbosum), Obula WACHTHPHUIIN-
pOBaHa Kak MaTroreH, KOTOPBIN MPOHUKAET B pacTeHUeE-
XO31MH Yepe3 paHbl, HAHECEHHbIE HACEKOMBIMH WU
BBI3BAHHBIC A0MOTUYCCKUMH IMOBPSKICHUSIMHU. Panee
CUHTAJIOCH, YTO Nigrospora orpaHUYeHa OTHOAOJIBHBI-
MM X035i€BaM, HO OoJiee TI03/IHUE HCCIIEIOBaHMs ITOKa-
3aJli, 4YTO OHA MOXKET BCTPEUaThCsl Ha pa3HOOOPa3HBIX
X0351€BaX, a €e MaTOreHHOCTh BBI3bIBACT 03a00UEHHOCTh
B arpoHomuu [29, p. 181]. B cBsi3u ¢ HaOMOmaeMbIMU
CYIIIECTBEHHBIMHU M3MEHEHUSIMU TOTOAHBIX YCIOBUN B
peruone [30, c. 28] maroreHHbIN KOMIIEKC Ha KYJIbTY-
pe O3MMOI TIIICHUIIBI B OJMIKaMIIee NECATHICTHE H0-
TIOJTHUTCSI HOBBIMU BUIAMH.
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Oocyxnaenue u BbIBoAbI (Discussion and Conclusion)

OOmenpu3HaHo, YTO TPOU3BOJACTBO  MIICHHIIBI
B 0003puUMOM OymyIIeM TOJDKHO OBITh 3HAYUTEIHHO
YBEIIMYECHO, YTOOBI YIOBIETBOPHTH IOTPEOHOCTH B
MUTAaHUK pacTylieil dmcieHHocTtH HaceneHus. Cep-
TU(UIIPOBAHHBI W 3IOPOBBII CEMEHHOW Marepual
SIBJISIETCSI BAYKHBIM BKJIAZIOM B IIPOM3BOJICTBO CEIIBCKO-
XO3SICTBEHHBIX KYyJBTYp, IOATOMY CHIDKEHHE ITOTEPh
ypoxXasi, BBI3BAaHHBIX I'pHOaMU, NEPEHOCHMBIMH C Ce-
MEHAMH, SBJSIETCS OMHUM M3 CHOCOOOB 00ecTedeHus
MIPOZIOBOIECTBEHHOI 0€30MACHOCTH B MUPE.

Hamm pesynbTaTel MOKa3bIBAIOT, YTO B YCIOBHSX
Camapckoii 00:1acTH 3apaKeHNE CEMSH 03UMOM MATKON
MIIEHNIBI TATOTCHHBIMU IPHOaMH HAXOJHUTCS B IOCTa-
TOYHO CHJIbHOM 3aBUCHMOCTH OT COpTa M ITOTOTHBIX
ycrnoBuii Toga. Ha wmccrmemoBaHHBIX oOpasiax 3epHa
ypokaeB 2018-2020 rr. moMuHHpOBaIH TPUOBI Alfer-
naria sp. (C IPOIIEHTHON YacTOTOW BCTPEYAEMOCTH OT
0,5 10 35 % 1 OTHOCHUTENIFHOI PacIpOCTPAHEHHOCTHIO
ot 0,71 56,5 %), Fusarium sp. (ot 2 1o 45,5 % nor 4,1
10 67,4 % COOTBETCTBEHHO), a TAKXKE TPyIIa rpruooB.,
BBI3BIBAOIINX TUIECHEBEHUE CEMSH.

B cBsI3u ¢ mpUMEHEHNEM B MOCIETHNUE TOIBI SHEP-
TO- ¥ pecypcocOeperaromux TeXHOIOTHI U 0TKa30M OT
BCTIAIIKK BCE OOJIBIIIE HAPACTAET YMCIEHHOCTD U MaTo-
TEeHHOCTh T'PHOOB HAa CEMEHAX 3€PHOBBIX 3JIAKOB U JIPy-
THX KYJIbTYp, HOITOMY CUNTaeM HEOOXOMMMBIM MpO-
BE/ICHHUE JIOTIOJHUTEIBHBIX HMCCIIENOBAaHUN AJSI Ompe-
JeJEeHUsT DKOHOMHYECKOH 3HAYMMOCTH 3a00JIeBaHMiIl
MIIEHNIB, TTEPEAAIOIINXCS Yepe3 CeMEHa, IMOCKOIbKY
MOTEPH ypOXas, BbI3BAHHBIE 3TUMU I'PHOHBIMH I1ATO-
TEHaMH, €lIe HE MOJHOCTHIO MCCIEJOBaHbI B HAIleM
pEeTHoHe.
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Prevalence of fungal infection on winter wheat seeds
under conditions of the Middle Volga region
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Abstract. The aim of this work is to investigate the composition of pathogenic mycoflora associated with the seeds
of winter soft wheat in the Samara region under laboratory conditions. Research methodology and methods.
The seeds of 10 varieties and lines of winter soft wheat of competitive variety trials, grown in the central soil and
climatic zone of Samara Region, were examined in the Laboratory of Innovative Technologies in Breeding, Seed
Breeding and Seed Science and Laboratory of Breeding and Seed Production of Winter Wheat, Volga Branch of
Samara Research Center of RAS. Infestation of seeds by pathogenic fungi was determined by roll method using
the method according to GOST 12044-93 and subsequent microscopy. Results. Correct diagnosis and knowledge
of the causes of the disease, peculiarities of pathogen development are the basis for successful protective and pre-
ventive measures. As a result of the study we conducted in 2019-2020 revealed a high degree of infection of seeds
with fungi on a natural infectious background. Dominant on the seeds, studied samples are fungi: Alternaria sp.
(with a frequency of occurrence from 0.5 to 35.0% and relative prevalence from 0.7 % to 56.5 %, Fusarium sp.
(with a frequency of occurrence from 2 to 45.5 %, and relative prevalence from 4.1 % to 67.4 % respectively)
and the group of fungi causing seed mold (Cladosporium sp., Mucor sp., Penicillium sp. etc.). Differences in the
amount of precipitation and relative humidity may be a probable reason for differences in the frequency of a par-
ticular fungus and species detected on seeds of winter soft wheat in different years. Scientific novelty. The phyto-
pathological estimation of seeds as applied to the conditions of Samara region has been carried out and pathogenic
complex of fungi associated with the seeds of winter wheat has been established.

Keywords: winter wheat, variety, fungi, seed infection, pathogen, percentage frequency, relative abundance.
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IPPeKTHBHOCTH NMPEANOCEBHON 00paAdOTKH CeMAH
Vigna unguiculata subsp. sesquipedalis,

Triticum aestivum L., Raphanus sativus L.,

Allium cepa L. okcuaoM KpeMHUs

T. T. Jlekonuena'’, A. B. ®emopos!

'Yamyprckuii pemepanbHbIil NCCTETOBATENbCKIUIL IIEHTP YPaTbCKOTO OT/eNeHN A
Poccuiickoit akafgeMun Hayk, VI>keBck, Poccua

“E-mail: t.lekontseva@yandex.ru

Annomayua. Ienp uccnenoBaHus — TECTUPOBAHUE BIMSHUSA BOJHOTO PacTBOPA OKCHJA KPEMHHUS HA IIOCEBHBIE
KauecTBa ceMsH pacteHud. MeToabl. OUeHKy BIMSHUS OKkchaa Kpemuus (SiO,) Ha MOCEBHbBIE KaqecTBa CEMAH
MIPOBOIIITH JTa00OpaTOPHBIM METOOM cortacHo MY 1.2.2635-10 «Menuko-0uoornueckas OleHKa 0e301TacHO-
cti Ha"noMmarepuanoB» U 'OCT 12038-84 «CeMeHa cenbCKOXO3SMCTBEHHBIX KyIbTyp. MeTonsl onpeaeneHus
BCXOXECTH». B KauecTBe MHIMKATOPOB HCIIOIB30BAJIM ceMeHa (acoiM crapxkeBou Vigna unguiculata subsp.
sesquipedalis copra Maruibia, NMIeHUIB spoBoit Triticum aestivum L. copra Ceva, peaunca noceBHoro Raphanus
sativus L. copra UeMnuoH u styka peraaroro A/lium cepa L. copra OquHIOBeN. YUUTHIBAIN CIEAYIONIHNE TTOKa3a-
TEJN: SHEPTHs IPOPACTAHUS U BCXOKECTh CEMSH, KOJIMUECTBO, JUIMHA M Macca MOA3EMHBIX U Ha/J36MHBIX YacTel
npopocTkoB. CrarncTudeckas oOpaboTKa JaHHBIX IPOBE/ICHA AMCHEPCHOHHBIM MeTosioM 1o b. A. Jlocmexosy.
Hayunas HoBu3Ha. Beisiiena Bugocnennduyeckas peakiys CeMsiH Ha 00padOTKy OKCHIIOM KpemHus. Jlydmme
Ppe3yabTaThl 10 MOp(HOMETPHUYECKUM ITapaMeTpaM IPOPOCTKOB (acoIH Crap KeBOM U MIICHUIIBI SIPOBOH IOy YEHBI
ipu o6padotke cemsiH 0,0025 % oxcumom kpemuwus, peanca — 0,005 %. Cemena sryka noaseprarb 00paboTKe OKCH-
JIOM KpeMHus HenenecooopasHo. 1o pe3ysabsraram ucciaeaoBaHuii HanOosiee OT36IBUMBBIMH Ha 00pabOTKY OKa-
3aJIMCh ceMeHa (pacoiy CrapKeBoW. DHEPTHs MPOPACTAHUS U BCXOXKECTh CeMsIH B Bapuanrte oopadorku 0,0025 %
OKCHJIOM KPEMHUSI IT0 CPAaBHEHHIO C KOHTPOJIEM (MCTHIUTMPOBaHHAs Boja) Obutn 6ombine Ha 13,7 % u 3,0 % coor-
BETCTBEHHO, OJJHAKO Pa3HUIIA HEJOCTOBEPHA. McciienoBaHHbIe KOHIICHTPAIIMN CIIOCOOCTBOBANIN CYIIECTBEHHOMY
YBEIMYCHUIO cpenHeil mmHbl KopHed. [Ipu kornenTparmn 0,01 % maHHBIN TOKa3aTens ObLT Oombie Ha 30,6 MM,
0,005 % —mna 30,7 mm, ipr 0,0025 % — na 48,8 mm cootsercTBenHo (HCP = 30,1). Cpennss Macca kopHel Oblia
Oonbme Ha 67,5 Mr B BapuanTte 06pabotkn cemsn 0,0025 % pactsopom okcuna kpemuns (HCP = 41,5).
Knrouegvie cnosa: cemena, 3Heprusi NpopacTaHusi, BCXOXKECTb, (hacoib CriapkeBas, IMIISHUIA SPOBasi, PEANC T10-
CEBHOI1, TyK penyarblii.

Jlna yumuposanusa: Jlexonnesa T. I., @egopoB A. B. DPPexTuBHOCTS MpeanoceBHON 00paboTKH ceMsH Vigna
unguiculata subsp. sesquipedalis, Triticum aestivum L., Raphanus sativus L., Allium cepa L. oxcunom xpemawns //
ArpapHblif BecTHHK Ypana. 2022. Ne 12 (227). C. 23-34. DOI: 10.32417/1997-4868-2022-227-12-23-34.

Mama nocmynnenus cmamou: 17.08.2022, oama peuyenzuposanusn: 25.09.22, oama npunamusn: 12.10.22.

IMocranoBka npod.aemsl (Introduction)

Kpemuuii 70BOJIBHO MHUPOKO PACIPOCTPAHEH B KOpE
3eMHoro mmapa. OHako HabIHAAeTCs HECOOTBETCTBHE
MEXJly PacIpOCTPaHECHUEM JIaHHOTO IEMEHTa B MpH-
poac U UMCIOIUMHCA 3HAHUAMUA O HEM. erMHI/Iﬁ uero
COCIMHCHHUA SABJISIOTCA 065133,TCII])HI>IMI/I 3JICMEHTaMU
TKaHel pacTeHuil u >KkUBOTHBIX. OH MPHUCYTCTBYET BO
BCEX MUIEBBIX MPOAYKTAX PACTUTECILHOI'O IMPOUCXOK-
nenus [1, c. 302]. B 301e KynbTypHBIX pacTeHUH CO-
JepKaHue KpeMHus kosebiercs B cpeaneM ot 0,16 %
10 8,4 %. MakcuManbHO€ KOJMUECTBO KPEMHUS CONep-
JKaT 371aKOBBIE KyJIBTYpHI (8—16 %), a pacTeHus puca —
1o 15-20 % oxcuna kpemuus [2, ¢. 39].

Kpemnuii B pacTUTENTLHOM OpPraHU3ME BBIIONHSAET
MHOXECTBO (DYHKIMH, CITOCOOCTBYET JIyHILIEMYy POCTY
U Pa3BUTHIO, TOBBIMICHHIO YPOXKAHHOCTH, 0COOYIO
POJb UIPAET MPU CTPECCOBBIX CUTyalHusAX. OTCYTCTBHE
KPEMHHS B PACTEHHH MPHUBOIUT K 3aMEIIEHHOMY PO-
CTY, OTCTaBAHUIO B PAa3BUTUU. DTO €AMHCTBEHHBIN MH-
TaTeIbHBIN AIEMEHT, KOTOPBII HE HApyIIAeT COCTOSTHHIE
pacrenuii mpu ero n3osITKE [3, C. 86].

Hccnenosanys no BAMSHUIO JaHHOTO 3JIEMEHTA Ha
pacTeHus aKTyaJabHbI, OCTAE€TCS MHOTO HEM3Y4YEHHOTO.
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MeTtonosorus u Metoabl uccienopanus (Methods)

OmueHKy BIMSHHS OKCHJa KPEMHHSI Ha MOCEBHBIC
KauecTBa CEMSH IPOBOIMIN Ja0OPATOPHBIM METOIOM
conmacao MY 1.2.2635-10 «Mennuko-0noiornyeckas
OIleHKa Oe3omacHOCTH HaHomarepuaioB» u ['OCT
12038-84 «CemeHa cembCKOXO3SHCTBEHHBIX KYIBTYP.
MeTozp! Onpe/ieIeHUs] BCXOKECTH.

Jnst mpopaluBaHusi ceMEeHa WHANKATOPHBIX KyJb-
Typ IMHIIETOM PACKIabIBaAIN B yanikax [lerpu Ha 1By X-
CIIOIHYI0 (PHUIBTPOBANBHYIO Oymary, CMOYCHHYIO JHC-
THJUITNPOBAHHOM BOJOHM (BapuMaHT OIBITA «KOHTPOJIBY)
WJIN COOTBETCTBYIOIIUM OIBITY PACTBOPOM (OCTaIbHBIE
BapHaHTHl ombITa), Temmeparypa +20...+24 °C. C e-
JBIO YBIAXKHEHUS (QUIBTPOBAIEHON OyMaru 10 OJTHON
BJIArOEMKOCTH B KaXk1yro damky [lerpu HanmmBamm 1o
3 MJT cOOTBETCTBYIOIIEro pacTBopa. Hanecenue uccie-
JyeMOTro o0pasIia Ha MOBEPXHOCTb CEMSH NPOBOAMIN
ITyTEeM JIETKOTO BCTPSXHMBAHUS CEMSH B OIOKce ¢ 00-
pasmom B Teuenue 30 cexyna. [lo mepe moacexanus
CeMsSH W (pUIBTPOBANTBHON OyMaru IMpOBOIMINA OTPHI-
CKMBaHHE JWCTIUIMPOBAHHON BOMOW. DHEPTHIO TPO-
pacTaHusl ¥ BCXOKECTh CEMSIH MCCIIEyeMbIX KYJIbTYp
TIPOBOJIMIIN YEPE3 ONPEACTICHHBIN MPOMEKYTOK BpeMe-
HU: (hacorn — Ha 4-e U 7-e CyTKH OMBITA, MIIICHAUIIB — Ha
4-e u 8-e CyTKH.

Kpome »Heprum mpopactanus u J1aOOpaTOpHOI
BCXOXKECTH CEMSH, OICHUBAINCH TAKKE KOJIMYIECTBO,
JUTMHA M Macca MOA3EMHBIX M HaJa3eMHBIX dacTei. [1o
Ka)XXJIOMy BapHaHTy Obuto 3amokeHo 20 ceMsH, Io-
BTOPHOCTh YeThIpexKpaTHas. [IpoBesieHo 1Be 3aKkIagkn
OIIBITA.

Oxcun KpeMHUSI IS UCCIICOBAHUN OBIT Tpemo-
ctaBned OtaenoM (pHU3UKH W XUMHHA HAaHOMATepHAIOB
OmuKo-TexHudeckoro uHCTUTYTa YaM@UL[ YpO
PAH.

Cxema ompITa: 1) Boma AMCTHIUIMPOBaHHAA (KOH-
Tponk); 2) SiO, — 0,01 %; 3) SiO, — 0,005 %; 4) SiO,—
0,0025 %. [lannast cxema Obula M3yueHa Ha CeMe-
Hax CIEIYyIOMHNX KylbTyp: (aconb crapxkesas Vigna
unguiculata subsp. sesquipedalis copra Matunpaa u
meHuna sposas Triticum aestivum L. copta Ceua,
penuc moceBHOUM Raphanus sativus L. copra Uemnnon
U JIyK pemdarsiii Allium cepa L. copra OnguHIoser, —
cootBerctBytomux I'OCT 7758-75 u TOCT 9353-2016
COOTBETCTBEHHO.

CraTtucTHUECKHH aHAIN3 JAHHBIX TPOBOAMIIN JHC-
nepcuoHHBIM MeTozoM 1o b. A. JloctiexoBy [4].

Pesyabrarsl (Results)

Kpemuuii — snemenrt IV rpynnsl nepuoaudeckoit
cuctremsl . . Menneneesa. Ilocne kucnopona siBisi-
eTcsl caMbIM paclpOCTPAHEHHBIM 3IEMEHTOM B KOpe
3eMHOTO II1apa, ero cofepskaHue B IUToC(hepe mo Macce
nocruraet 29,5 % [5].

Kpemanii — 00s3aTenbHBIN AIEMEHT pacTeHUH
[6, c. 23]. OH BBITOTHIET MHOXECTBO (DYHKIIHIA B pac-
TUTEIBHOM OpPTraHU3Me:!
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— OKa3bIBaeT CYLIECTBEHHOE BIMSIHME Ha POCT U
pa3BHUTHE, CIIOCOOCTBYET MOBBILICHUIO YPOKANHOCTH 1
YIY4IIEHHIO Ka4eCTBa M0JTy4yaeMoi MPOAYKIUH;

— IpHUJIAET MEXaHUYECKYI0 POYHOCTh KIIETOYHBIM
CTEHKaM;

— B ONTHUMAJIbHBIX /103aX CIIOCOOCTBYET JIydIlIeMy
YCBOGHHUIO TAKUX DJIEMEHTOB IUTAHUsI, KaKk a3or, (hoc-
dop, 6op u ap.;

— olecrieunBaeT 3allUTy PACTEHUH OT BBICOKUX
TOKCHYHBIX J103 TSDKEJIBIX METaJJIOB;

— IPU ONTHMHU3AIMHU COJCPIKAHUSI KPEMHUS [TOBBI-
mraercst 3PPEKTUBHOCTh (POTOCUHTE3a U AKTUBHOCTH
KOPHEBOU CUCTEMBI;

— HEBO3MOXXHO MEPEOLEHUTh POJb KPEMHHUS, KOTO-
PYIO OH UI'paeT J1jIsl OBBILIEHUS yCTOMYMBOCTH PACTEHUI
K CTpeccam OMOTHYECKOro M abOMOTHYECKOro Xapakrepa
[7; 8, ¢ 70; 9, c. 12; 10; 11, c. 187]. Taxoii ke TOUYKH
3peHUsT TIPUICPIKUBAIOTCSL U JIpYTUE y4eHbIe, KOTOpbIe
CYMTAIOT, YTO OCHOBHOW (DYHKIHMEH KPEeMHHs SIBIISCT-
csi pOopMHUpOBaHKE ¥ MOJJIEPKKA NPUPOIHON 3aIIUTHI
pacTteHuit ot 3arps3HeHus1, Ooe3Hel, HaCeKOMbIX-Bpe-
JUTENIeH, 3aMOPO3KOB, HEXBATKU BOJBI M DJIEMEHTOB
MUTaHKS U IPYTUX HeONaronpusTHbIX pakTopoB OKpY-
JKaromel cpezpl. SIMOHCKHME M KaHaJACKUE HCCIIeNoBa-
TEJIU JI0Ka3ay, YTO MIMMYHOMOYJIUpYIOLast (GyHKIIHs
KpEMHHUS 3aJI0’)KEHa Ha TeHeTUYeCKOoM ypoBHe [12, . 40;
13¢.29; 14, c. 192; 15; 16].

IoBbIIeHHasT yCTOMYMBOCTh pacTeHHl K OuoTHYe-
CKMM M aOMOTHYECKUM CTpeccaM OCHOBaHA Ha TOM, YTO
KPEMHHMH HaXOIUTCsS B PACTEHWH B BHJE CHIIMKAIEIIsL.
Kak ormeuaer M. I1. KonecHukoB, pacTeHus moriomia-
I0T KPEMHHUIl M3 MMOYBEHHOTO PAacTBOpa B BHJIE MOHOB
(Si03%) u (Si04*), a Takxke B BUjie COOCTBEHHO MOHO-
kpemuuesbIx kucnot (H,SiO, u H,SiO,), koTopsie Brio-
CIEJICTBUHU B KJIETOYHOM COKE MPEBPAIIAOTCA B KPEM-
nerens SiO, x nH,O [1, c. 304].

BonopactBopumbie (OpMBI  KpeMHHSI T1OJy4atoT
HIMPOKOE MpUMeHeHHe kKak B Poccum, Tak u 3a pyoOe-
JKOM. DTO 0OYCJIOBJIEHO MX BBICOKOH YCBOSIEMOCTBHIO
pPacTeHUsIMH, HECIIO)KHBIM CIHOCOOOM HPUMEHEHHUsI U
HU3KOH ce0ecTOMMOCThI0. CUNTAETCS, YTO OHHM HE TaK
TOKCHYHBI JUIS )KUBOTHBIX M He JieTy4u. CriocoObl npu-
MEHEHHs MOTYT OBITh Pa3HbIe: MOXKHO HCIIOJb30BaTh
Juist 00pabOTKM CEMEHHOI0 MarepHajja U HEKOPHEBBIX
MOZIKOPMOK BO BpPeMs BereTallmoHHOTO0 nepuosa. Ilpen-
MOCEBHAsE 00pabOTKa CEMSIH TOJIOKUTEIBHO BIIHSICT
C MepBbIX 3TanoB ux pasputus [17, c. 102; 3, c. 91;
18,c.4; 19, c. 6].

[Tpumenenne npenapara «Cunaktusy (couepika-
HUe KpeMHUsI — 72 %) MO3BOJISAET MOBBICUTH ypOXKaii-
HOCTh puca a0 16 % [20, c. 125].

IloceBHble KauecTBA — 3TO COBOKYNHOCTb NpHU-
3HAKOB M CBOMCTB, XapakTEPHU3YIOLIMX IPUTOAHOCTH
CeMsH JUId moceBa. JTo Haubojee BaKHbIE KadecTBa
ceMsiH. Tako#l mokasaresb, KaK SHEprusi IpopacTaHus
CeMsIH, XapakTepHu3yeT IPYXKHOCTb UX IpOpacTaHus,
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BCXOXECTh — KOJIMYECTBO CEMsIH, JaBIINX HOPMajb-
HbIE TIPOPOCTKU B ONTUMAJIBHBIX YCIOBHIX. UeM BbIIIE
JIaHHbBIE [TOKA3aTesH, TEM JIydllle KauecTBO ceMsiH. O0-
paboTKa CTUMYJIMPYIOIIMMH BEIECTBAMH IpPHU3BaHa
YBEJIMYUTh KAa4eCTBO CEMEHHOTO Marepuaina Jyuid Io-
CJIEAYIOIIETO MOBBIIICHUS YPOXKAHHOCTHU KYJIBTYD.

Ilo pesynsTataM HCCIENOBaHMM BCE H3ydaeMble
KOHIIEHTPAIIUM OKCHJA KPEMHMS IO CPAaBHEHMIO C KOH-
TpPOJIEM CHOCOOCTBOBAJIM CYILECTBEHHOMY YBEJIMYECHHIO

CpenHel IIMHBI KOPHEH MpopocTKoB (acosu (Tadsmma 1,
puc. 1, 2).

I[Ipu 0,01-mporieHTHONW KOHIIEHTPAIUK JTaHHBII
mokasaresib Obu1 Oosbiie Ha 30,6 mm; mipu 0,005-mpo-
nentHoi — Ha 30,7 mMm; nipu 0,0025-niporieHTHON — HA
48,8 mm (HCP = 30,1). Cpennsis Macca kopHeii Oblia
CYIIECTBEHHO Ooblie B BapuanTe orbiTa ¢ 0,0025-mpo-
LIEHTHBIM PACTBOPOM OKcHJa KpeMHHUs (Ha 67,5 Mr npu
HCP, =41,5).

Tabnuna 1

Bnusxue okcuaa KpeMHUS Ha IOCEeBHbIe KayecTBa ceMAH (pacony cnapeBoit copra Marunbpa, 2020 r.

Bapuant MopdomeTpryecKkne napameTpsl
00padoTku Iueprus o Bexoxkects, % Cpennsist xmma |y oo KOpHeii, Mr
npopacranusi, % KOpHeii, MM
Bona (k) 71,0 97,7 49,7 83,0
Si0, 0,0025 % 84,7 100,0 98,5 150,5
SiO, 0,005 % 70,7 100,0 80,4 105,6
SiO, 0,01 % 69,7 100,0 80,3 119,7
HCP,, F <F, F <F, 30,1 41,5
Table 1

The effect of silicon oxide on the sowing qualities of seeds of the asparagus bean variety Matilda, 2020

Morphometric parameters

Processing option | Germination energy, Germination. % Average length of Root mass. m
% > 70 roots, mm > Mg
Water (c) 71.0 97.7 49.7 83.0
8i0, 0,0025 % 84.7 100.0 98.5 150.5
Si0, 0,005 % 70.7 100.0 80.4 105.6
Si0, 0,01 % 69.7 100.0 80.3 119.7
LSD,, F<F, F<F, 30.1 41.5

B cpeHAA IIHHA KOPHEH, MM

B cpenHAA Macca KOpHeIl, MT

0 0.0025% 0.003%

0.01%

Konuenrpanua Si0O,

Puc. 1. Bnusitue okcu0a KpemHus Ha pA3Gumue nepeutHbLX KOpeuwKos ceMsiH paconu cnapacesoii copma Mamumnvoa, 2020 e.

B gverage length of roots, mm

B average weight of roots, mg

o 0.0025%

0.003%

0.07%

Si0, concentration
Fig. 1. The effect of silicon oxide on the development of the primary roots of the seeds of the asparagus bean variety Matilda,

2020
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Puc. 2. Buewinuti 8U0 npopocuiux cemsau gaconu cnapricesoii copma Mamunvda npu koHmponvHoil o6pabomie 6000t (cne6a)
u 0,01-npouenmmuvim okcudom kpemuus (cnpasa), 2020 e.
Fig. 2. Appearance of germinated seeds of asparagus bean variety Matilda during control treatment with water (left)
and 0.01 % silicon oxide (right), 2020

a)
Puc. 3. Buewinuii 610 KopHeti paconu cnapicegoii npu 06pabomie cemsn:
a) 0,01-npovyermmvim oKkcudom KpemHus (cneéa) u 6000t (KOHMPOnv, CHPABA);
6) 0,0025-npoyenmrvim oKcudOM KpemHus (cneéa) u 6000t (Konmponv, cnpasa), 2020 2.
Fig. 3. Appearance of the roots of asparagus beans during seed treatment:
a) 0.01 % silicon oxide (left) and water (control, right);
b) 0.0025 % silicon oxide (left) and water (control, right), 2020

Ilo Bu3yanbHOU OLICHKE HaWIydllee pPa3BUTUE
KOpHEW OBLIO OTMEUYCHO B BapHaHTe 00pabOTKU ce-
MsH 0,0025-pOIieHTHBIM PacTBOPOM KpeMHus. [maB-
HBIIl KOPEHb OBLI TOJCTBIN, C YKEJITOBATBIM OTTEHKOM,
C HaJIM4YMEeM MHOXXECTBA AJMHHBIX OOKOBBIX KOpHEH
(puc. 3).

Taxum 06pa3oM, Bce KOHLEHTPAIMH OKCHIA KpeM-
HUS OKa3aJld CTUMYJIHUpYIOIee BIMSHUE Ha Pa3BUTHE
3apOIBIIICBEIX KOpHEH cemsiH (acomu. Hanbombimmii
a¢ ekt okazan 0,0025-mporeHTHBIN PacTBOP, MPH 00-
paboTke KOTOPHIM BBISIBJICHA CYIIECTBEHHO OOJbIIast
nnuHa (Ha 48,8 MM) U Macca KopHel (Ha 67,5 mr) 1o
cpaeHenuto ¢ koutpornem (HCP = 30,1 u 41,5 co-
OTBeTCTBEHHO). Ilo pe3ymprataM MHOTOYHCICHHBIX
UCCIICIOBAHUN YYEHBIX, KOHIIGHTPALMH pPacTBOPOB
KPEMHHUS M CIIOCOOBI MPUMEHEHHUs, KOTOPBIE OKa3bIBa-
10T CTUMYJUpYIONIee aelicTBre, pazubie. OTMeUeH To-
JIOKHUTEIBbHBIA 3()(HEKT HA TTOCEBHBIC Ka4eCTBA CEMSIH
puca 1 (HOTOCHHTETHYECKYIO JEITeIILHOCTh PACTEHHM
IpH npeAnoceBHoi oopabdotke 0,75-MpOLEHTHBIM pac-
TBOPOM KpeMHHUA U 0,5-IIPOIIEHTHBIM TP HEKOPHEBOM
npumenennu [21, c. 1]. [lonoxuTenbHbid 3 QEKT BbI-
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6)

SIBJICH Ha NPOPOCTKaX CEMSH Iropoxa MOCEBHOTO ca-
xapHoro (copt Amb(da), KyKypys3bl caxapHoil (copt
®dagopur) u orypua (copr M3smnblit) npu 06padborke
amMop(dHBIM THOKCHAOM KpeMHHUs B 1o3e 50 mr/n. Hc-
TMOJIb30BaHUE KPEMHE30JIsI ¢ KOHIGHTpaue 2 /i s
MPE/INIOCEBHON 00paboOTKK ceMsiH MOpKOBH copta Jlo-
CHHOOCTPOBCKasi M paccaabl TOMaTroB BuHOrpaaHas
IpO3/b MPUBOJUIO K YBEIMUYCHUIO YPOXKAMHOCTH B 1,2
1 2 pa3a COOTBETCTBEHHO. [lomoxuTenabHOE BIHMSHUE
0Ka3ajo TpHMEHEHHE aMOp(HOro IHOKCHIA KpeM-
Hust «KoBenoc» Ha ypoxalHOCTb, (H3HOIOTHYECKUE
n MopdomeTpryeckue Tokaszaresin kaprodens copra
KyxoBckuit panamii [22, c. 95]. PekomeH0BaHO BHE-
CeHHE KPEeMHHS B COCTaB THAPOIOHHOTO pacTBOpa Ha
nocrostHHol ocHoBe. [lxo3ed P. Unapsik ormedaet, uto
KpEeMHHUI 100aBISIOT B COCTAB PacTBOpPa B KOJIMYECTBE
He Oonee 50 ppm. JlaHHasi KOHIICHTpAIHsI BEIICCTBA
OKa3bIBACT MOJIOKUTENBHOE BIUSHUE HA POCT U Pa3BU-
THE PACTEHUI, UX YCTOWYNBOCTH K OosiesHsim [23].
KpemHuit oTHOCHTCSA K BaXKHBIM 3JI€MEHTaM, BXO-
JIIIAX B MUHEPANbHBIH COCTaB KOPOHAPHBIX KIIETOK
KOPHEBOTO YEXJIMKA U BBIIENSIEMBIX KOPHEBBIMH BO-
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jockamu ciauseil. Iloaromy ynyunieHue KpeMHHEBOIO
NUTaHHUS PACTEHUH NPUBOAUT K YBEIMYCHUIO OHOMac-
CBl KOpHEi, NX 00beMa, o01eit u paboueii agcopoupy-
fouiedl moBepxHocTu. Takke MpuMeHeHHe yIo0peHHid,
CoZiepXKalUX KPEMHHUH, yaydIaeT ra3000MeH KOpHe-
BOI cucteMsl [2, ¢. 39].

[To pesynpraram JIUCIIEPCHOHHOIO aHalM3a MOp-
(omeTpuyYeCcKUX NapaMeTpOB HPOPOCTKOB MILEHUIIBI
(cpenssist JuiMHA U Macca 1odera, cpeiHsisl JUIMHa, KO-
JIMYECTBO U Macca KOpHEi) Mex/ly BapHaHTaMH OIbITa
OTIINUMii He BbIsBIIeHO. OiHaKo 1pu 00paboTKe ceMsiH
0,01-mpoLIeHTHBIM PACTBOPOM HCCIIEAYEMOTO PaCTBO-
pa PHEprus mpopacTaHust ¥ BCXOKECTh ObuH 59,5 %
u 65,3 %, 4TO MEHbIIIE TI0 CPABHEHUIO C KOHTPOJIEM Ha

25,5 % u 27,4 % coorsercteenno (npu HCP, = 3,9 n
6,6, Tabnua 2).

Cormacao MV 1.2.2535-10 xonuentpauus 0,01 %
SiO, sBnseTcs TOKCMYHOM MO MOKa3aTelsM SHep-
rusa npopactaHud M BCXOXKECTb CEMSAH, TOIJla KakK
0,0025-npo1IeHTHBIN pacTBOP OKa3aj CTUMYJIUPYIOIIEe
JICHCTBUE HAa TAKUE IapaMeTpbl, KaK CPEIHsAs [UIMHA
mobera, cpenHss JyIMHA U Macca KopHs (Ha 135,2 %,
131,8 % u 157,2 % cOOTBETCTBEHHO IO CPABHEHHIO C
koHTpoJieM). [To ouenke MY 1.2.2535-10, B onbiTe ipu
yIay4IleHHH mapaMmeTpoB cBbime 120 % oT KoHTpond
MIPEIIOJIaraeTcsi, YTO UCCIIeAyeMblil 0Opaser o0nagaer
CTUMYJIMPYIOIMMU CBOMCTBaMU. BHemHuii BuUJ 1po-
POCTKOB IIIIEHUIIBI TPUBEICH Ha puC. 4.

Tabmuia 2
Bnusanmne okcupa KpeMHUSA Ha IIOCEBHbIE KayecTBa CeMIH MIIEeHUIbI ipoBoii copta CBeya, 2020 1.
MopdomeTpudeckue napamMmerpsbl
Bapuanrt
oopadorcn | mpopactans, Beromeerss | CRLEE | CRRE | oo | macen
% ° 1no6eroB, MM | Mo0eroB, Mr | KOpHeii, MM | KOpHeii, M
Bona (k) 85,0 92,7 61,6 55,2 61,4 48,4
SiO, 0,0025 % 85,3 93,0 83,3 63,9 80,9 76,1
Si0, 0,005 % 80,0 83,0 72,7 60,8 66,9 49,9
SiO, 0,01 % 59,5 65,3 72,4 57,0 58,0 58,1
HCP, 3.9 6,6 F, <F, F, <F, F, <F, F, <F,
Table 2

The effect of silicon oxide on the sowing qualities of seeds of spring wheat variety Svecha, 2020

Morphometric parameters

Processing option Germination Germt;nation, ll;lzg;ltgoef ‘;lnv;::'i; ;:Zgzgoef f;g’;ff;f
energy, % % shoot, mm | shoots, mg roots, mm roots, mg
Water (c) 85.0 92.7 61.6 55.2 61.4 48.4
Si0, 0,0025 % 85.3 93.0 83.3 63.9 80.9 76.1
Si0, 0,005 % 80.0 83.0 72.7 60.8 66.9 49.9
Si0, 0,01 % 59.5 65.3 72.4 57.0 58.0 58.1
LSD,, 3.9 6.6 F<F, F<F, F<F, F<F,

-
w
r
m

HzO{] E: . Si0;

a)

-0,01%

Si0> - 0.0025%
6)

Puc. 4. Buewinuii 610 npopocmkos nuieHuybl npu npednocesHoil 06padomie cemsi:
a) 6000ii (konmponv, cnesa) u 0,01-npouenmnoim pacmeopom SiO, (cnpasa);
6) 6000ii (kornmponv, cnesa) u 0,0025-npoyenmmuvim pacmeopom SiO, (cnpasa), 2020 2.
Fig. 4. Appearance of wheat seedlings during presowing seed treatment
a) water (control, left) and 0.01 % SiO, solution (right);
b) water (control, left) and 0.0025 % SiO, solution (right), 2020

27

sar3oj0uy29013y



ATpOoTeXHONMOTUM

L O Apapi
0
QECC QLS BeCTHUK Ypama Ne 12 (227), 2022 r.
Tabnuua 3
BmusiHue okcupa KpeMHNS Ha IIOCEBHBIE KayecTBa ceMsH pepuca copra Yemnuon, 2020 r.
Bapuanr MopdomeTpryeckue napaMmerpsl
06padoTkm JHeprus Bexoxects, % CpellHﬂfi)I.]II/IHa Macca kopHeii, Mr
npopacranus, % ’ KOpHeil, MM ’
Bona (x) 98,0 98,0 99,4 40,3
Si0, 0,0025 % 95,7 97,0 78,5 32,0
SiO, 0,005 % 99,0 99,0 115,2 50,1
Si0, 0,01 % 100,0 100, 42,8 21,2
HCP 2,0 F <F, 33,9 11,5
Table 3

Influence of silicon oxide on the sowing qualities of radish seed varieties Champion, 2020

Morphometric parameters
Processing option Germmat(z)zn energy, Germination, % Avezﬁiisfe;%h of Root mass, mg
Water (c) 98.0 98.0 99.4 40.3
Si0, 0,0025 % 100.0 100. 42.8 21.2
Si0, 0,005 % 99.0 99.0 115.2 50.1
Si0, 0,01 % 95.7 97.0 78.5 32.0
LSD,, 2.0 F<F, 33.9 11.5

115.2

0.0 0.0025% 0.005%

B cpenHAa ITTHHA KOPHEH, MM

B ¢penusaa Macca KopHeH, MT

0.01%

Konuentp aunsa 5i0,, %

Puc. 5. Brusanue okcuda KpemHusi Ha KopHeobpaszosarue cemsan peouca copma Yemnuon, 2020 2.

1152

99,4

0.0 Q.0023%

0.005%

B gverage length of roots, nim

W root mass, mg

001

Si0; concentration, %

Fig. 5. The effect of silicon oxide on the root formation of radish seeds of the Champion variety, 2020

3naKoBbIe KyJIBTypbl MEHEE OT3bIBYMBBI Ha JIeH-
cTBHE aMoOp(HOIo JMOKCHIAa KpPEeMHHUs, a CceMeHa
OBOIIHBIX U OOOOBBIX KYJIBTYp B OOJiblIeil CTENEeHH
[24, c. 45]. Tlo apyruM JaHHBIM, JAOCTATOYHO BBICO-
kast 3G (HEeKTUBHOCTD MPEANOCEBHOW 00pabOTKH CeMsIH
W BETeTUPYIOUIMX pacTeHud «IkSi», «Musai-Arpoy,
JIMaTOMUTOM M HCIIOJIb30BAHMSI ITOJTHOTO MUHEPAJIBbHO-
ro ynoOpeHHsi B TEXHOJIOTHH BO3JEJIBIBAHHS SPOBOM
MIICHUIBI copTa Maprapura [25, ¢. 67]. Cocod npu-
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MEHEHHs KPEMHHUSI TAK)Ke MMeeT OOJbIIOoe 3HaYeHHeE.
[Ipu KOpHEBOM MPUMEHEHUHM KPEMHHUH COICPKAIIIX
pacTBOpoB ycBauBaeTcsi 1-5 %, Torma kak mpu He-
kopHeBoM — 3040 % [26, c. 34]. OnpeickuBaHUE MPO-
POCTKOB NIIEHUIBI OKa3aJ0Ch JIYYIIUM BaApUAHTOM I10
CPaBHEHUIO C 3aMauMBAHUEM CEMSIH, KOTOPOE BbIpaxka-
JIOCb B OOCTOBEPHOM YBCIWYCHUU JIMHBI IMPUPOCTaA
mpopocTkoB [27, ¢. 50].
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Tabnuia 4

Brnanue okcuja KpeMHIA Ha IOCeBHbIE Ka4eCTBa CeMAH TyKa pemmdaroro copra Omunnoser, 2020 1.

MopdomeTpudeckue nmapamMmeTrpsl
Bapuait 9 Cpennsas ummHa | Cpennsst macca | CpeaHss AIMHA
OﬁpaGOTKI/l Heprl/lﬂ ° chomec'rb’ % pelI vﬂ p 21| o p 1| il
npopacranus, % KOpHel, MM pacTeHMii, MT | pacTeHHii, MM
Boaa (x) 62,7 74,7 19,1 17,2 61,7
SiO, 0,0025 % 65,0 74,7 18,9 10,1 41,6
Si0, 0,005 % 45,0 62,0 19,9 11,1 41,1
Si0, 0,01 % 62,0 72,0 21,5 17,2 59,3
HCP,, F¢><F05 F¢<F05 F¢<F05 F¢<F05 F¢<F05
Table 4
The effect of silicon oxide on the sowing qualities of onion seeds of the Odintsovo variety, 2020
Processin Morphometric parameters
option o Germination Germination, | Average length | Average weight | Averagee length
energy, % % of roots, mm of plants, mg of plants, mm
Water (c) 62.7 74.7 19.1 17.2 61.7
8i0, 0,0025 % 65.0 74.7 18.9 10.1 41.6
8i0, 0,005 % 45.0 62.0 19.9 11.1 41.1
Si0, 0,01 % 62.0 72.0 21.5 17.2 59.3
LSD,, F<F, F<F, F<F, F<F, F<F,

Puc. 6. Buewinuti 6u0 kopHetl peduca copma Yemnuon npu 06pabomie cemsn:
a) 800011 (koHmponv, cnesa) u 0,01-npoueHmMHvLIM PAcmMeopom okcuoa KpemHus (cnpaea);
6) 800oti (konmpornv, cnesa) u 0,005-npoyeHmHbIM pacmeopom okcuoa kpemuus (cnpasa), 2020 e.
Fig. 6. The appearance of the roots of the radish variety Champion during seed treatment:
a) water (control, left) and 0.01 % 0.01 % solution of silicon oxide (right);
b) water (control, left) and 0.005 % solution of silicon oxide (right), 2020

O06paboTka ceMsH pefrca IMOCEBHOTO copra Yem-
ITHOH OKCHJIOM KPEMHHUSI TAK)KE OKa3aJla BINSHHE Ha UX
MIOCEBHBIE KadecTBa. DHEPTUs IPOPACTaHUs CEMSIH IIPU
KOHTPOJIEHOW 00paboTKe AUCTHUTHPOBAHHON BOION
6b11a 98,0 %, CyIecTBEHHO BBIIIE B BADHAHTE MCIIONb-
3oBaHus 0,01-mporieHTHOTO OKCcHaa KpeMHus (OorbIre
Ha 2,0 % npu HCP05 =2,0). OnHako B JaJbHEHIIIEM TI0
BCXOXKECTH CEMSTH MEX/y BapHaHTaAMH OTIbITA Pa3HUIIBI
He ObLI0 (Tabmuma 3).

Obpadotka 0,01-TPOIICHTHBIM OKCHIOM KPEMHHUS
110 CPABHEHHIO C KOHTPOJIEM OTPULATEIHLHO MOBIMSIIA
Ha CPEIHIO0 JITHHY X MAacCy KOpHEH, MeHbIIIe Ha 56,6 MM
1 19,1 mr coorserctBenno (HCP . =33,9n 11,0, puc. 5).

ITo Bu3yansHOiI1 oneHKe 0Opadotka cemsta 0,01-mpo-
LEHTHBIM PacTBOPOM KPEMHHSI CTUMYJIHPOBANa pas-
BUTHE IVIABHOTO KOpHs Oe3 OOKOBBIX, BCACHIBAIOIIHE
KOPHEBBIC BOJIOCKH OBLTH €1abo BEIpaskeHHI (puc. 6, a,
CrpaBa).

Crumynmupyromee BiausgHue okazana 0,005-mpo-
LIEHTHAsl KOHIEHTPANHsI pacTBOPAa KPEMHHS 0 TaKUM
rapaMeTpam, Kak CpefHssl IMHA U Macca KOpHEH, of-
HAKO Pa3HUIA 110 CPAaBHEHHIO C KOHTPOJIEM ObLIA HEMl0-
cToBepHa (puc. 6, 6). HeobxoamMo OTMETUTh HaJTN4He
OOKOBBIX KOPHEH, UTO SIBISIETCS MTOJOKUTEIBHBIM MO-
MEHTOM TIPH Pa3BUTHH KOPHEBOW CHCTEMBI U B Jajb-
HEHIIEM PacTeHMsI B LIETIOM.

Takxe OblTa OICHEHAa BO3MOKHOCTH IMPHUMEHEHUS
OKCH/Ia KPEMHHMS IUISi CTUMYJIHPOBAHMS CEMSH JIyKa.
ITo BHEIIHEMY BHIy ceMEHa YepHbIC (X WHOTAA HA3bI-
BAIOT YCPHYIIIKOH), HEMPAaBWIBHOW TpexrpaHHOH (op-
MBI, HOKPBITBl TBEPAOW MOPLIMHHMCTOM POrOBUIHOU
000JI0YKOM, XOPOIIO 3aIUIIAoNIe OT HeOIarompu-
ATHBIX Bo3JcHcTBHHA. CeMeHa KyIbTypbl CUMTAIOTCS
TPYAHOIIPOPACTAIOIINMH. J{JI1 TOBBIIIEHHSI BCXOKECTH
CEMsIH TIepe/l TIOCEBOM PEKOMEHIYETCSI MPOBOIUTH 3a-
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MadyuBaHUEC, YTO CHOCO6CTByeT ITOBBIIIICHUIO IIOCEBHBLIX
KadyecTB. B onbITe 3HEprus NpopacTaHusl U BCXOXKECThb
CeMsiH ObUTM HEBBICOKHMH. JHEprusi IpopacTaHusi B
KoHTpoJie — 62,7 % mnpu 06padotke 0,005-1POIIEHTHBIM
pacTBOPOM KpPEMHUs JIaHHbIN [10Ka3aTellb CHU3UJICS Ha
17,7 % u coctaBun 45,0 %. BcxoxecTh 10 CpaBHEHHUIO
¢ KOHTpoJieM Hike Ha 12,7 %, oHaKo pa3HULIA HEJO-
cToBepHa (Tabiuua 4).

Ilo npyrum uccneayeMbIM rapaMeTrpaM, TaKUM Kak
CpeHsIsL JJIMHAa KOPHEH, CpelHssl Macca  JJIMHA pac-
TeHHﬁ, MEXKIY BapuaHTaMH OIIbITa OTJIMYUM HE BBISB-
JieHo. IIpuMeHeHne okcuja KpeMHUS AJIsl CTUMYJIUPO-
BaHUsI CEMSTH JIyKa HellejIecoo0pasHo.

Oocy:xnenue u BbIBOAbI (Discussion and Conclusion)

Takum 00pa3om, Ha OCHOBE aHain3a HAay4YHBIX
cTareil W MPOBEICHHBIX HAMH JIA0OPATOPHBIX HCCIIC-
[lOBaHI/lﬁ IO BJIMAAHUIO OKCHJa KPEMHUA Ha IMOCEBHBIC
KayeCcTBa CEMsH HECJIb3s CACJIaTh O}lHO3Ha‘lHLII‘/II BbIBO{
00 OIpe/IeIICHHON KOHIIEHTPAIUH, KOTOpasi Obl OKa3bl-
BaJIa CTUMYJIMPYIOIICE ACUCTBUE HA Pa3HbIC BUJIBI pac-
teHuil. Hu oHa U3 uccrienyemMbix B OIbITE KOHLIEHTPA-
U HE OKa3aja KECTKOTO I'yOUTEIbHOTO BO3JCHCTBUS
Ha CEMEHA U X JajibHeiee pa3purue. OTMeueHa BU-
JOCTeIU(pUYHAsT PEaKIUs CEMsH BHIOB PAaCTCHUU Ha
MPEANOCEBHYI0 00Pa0OTKY OKCHIOM KPEMHHUSI.

1. HaunGosee 0T3bIBUMBBIMU OKA3AJINCh CEMEHa (a-
conu criapykeBoil. CeMeHa Jiyka rojaseprarb 00paboTke
OKCHJIOM KPEMHHSI HEIeJIeCO00pa3HO, TaK KaK CTUMY-
nupyroiero 3G Qexra He BBISBICHO.

-rpapnmﬁ BEeCTHMK Ypama Ne 12 (227), 2022 1.

2. Jlyuymme pe3yabrarhl 10 MOP(HOMETPUYECKUM
rapameTpam MpOpOCTKOB (hacoyi Crap)KEeBOW W TIIe-
HULBI SIPOBOM IIOJIy4YEHB! IIPY MUHHUMAJIbHOU KOHIICH-
Tparuu okcuaa kpemuus (0,0025 %), peauca moces-
noro — 0,005 %.

3. HccnenoBaHHbIe KOHIEHTpAIMU CIIOCOOCTBO-
BaJIM CYIIECTBEHHOMY YBEJIMYECHHUIO CpPEIHEW JUIMHBI
kopreit ¢acomu. Ilpu 0,01-mporieHTHON KOHIIEHTpa-
UM JJAHHBIN TI0Ka3aTesb ObLT Oosble Ha 30,6 MM; Ipu
0,005-mpouientaoit — Ha 30,7 mm; mpu 0,0025-mpo-
1EeHTHOH — Ha 48,8 Mm cootercTBenHO (HCP = 30,1).
Cpennsisi Macca KopHe# Obuia Oosblie Ha 67,5 Mr B
Bapuante 00padoTku cemsiH 0,0025-npoLeHTHBIM pac-
TBOpoM okcua kpemuus (HCP = 41,5).

4. Cormmacho MY 1.2.2535-10, 0,01-mpouieHTHAast
KOHOEHTpalusa SIO2 JUIA CEMsH IIICHUIbI SABJISCTCA
TOKCU4HOHM, Torna kak (0,0025-mpolieHTHBIN pacTBOp
[0 CPAaBHEHHIO C KOHTPOJIEM OKa3all CTUMYIHpYIOIIee
JICHCTBUE HAa TAaKUE IapaMeTpbl, KaK CPEeIHsAs [UIMHA
mo0OeroB, CpeIHss AJIMHA U Macca KopHeit (Ha 135,2 %,
131,8 % u 157,2 % COOTBETCTBEHHO).
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Efficiency of presowing seed treatment

of Vigna unguiculata subsp. sesquipedalis,

Triticum aestivum L., Raphanus sativus L., Allium cepa L.
with silicon oxide

T. G. Lekontseva'™, A. V. Fedorov'

'"Udmurt Federal Research Center of the Ural Branch of the Russian Academy of Sciences, Izhevsk,
Russia

“E-mail: t.lekontseva@yandex.ru

Abstract. The purpose of the study was to test the effect of an aqueous solution of silicon oxide on the sowing
qualities of plant seeds. Methods. The assessment of the effect of silicon oxide (SiO,) on the sowing qualities of
seeds was carried out by a laboratory method according to Medical and biological safety assessment of nanoma-
terials 1.2.2635-10 and GOST 12038-84 “Seeds of agricultural crops. Methods for determining germination”. As-
paragus bean seeds Vigna unguiculata subsp. sesquipedalis of Matilda variety, spring wheat Triticum aestivum L.
of Svecha variety, seed radish Raphanus sativus L. of Champion variety and onion A//lium cepa L. of Odintsovo
variety. The following indicators were taken into account: germination energy and seed germination, number,
length and weight of underground and aboveground parts of seedlings. Statistical data processing was carried out
by the dispersion method according to B. A. Dospekhov. Scientific novelty. The species-specific reaction of seeds
to the treatment with silicon oxide was revealed. The best results in terms of morphometric parameters of seedlings
of asparagus bean and spring wheat were obtained when seeds were treated with 0.0025 % silicon oxide, radish —
0.005 %. It is not advisable to treat onion seeds with silicon oxide. According to the research results, asparagus
bean seeds turned out to be the most responsive to processing. Germination energy and seed germination in the
variant of treatment with 0.0025 % silicon oxide compared to the control (distilled water) were 13.7 % and 3.0 %
higher, respectively, but the difference is not significant. The studied concentrations contributed to a significant
increase in the average length of the roots. At 0.01 % concentration, this indicator was higher by 30.6 mm, 0.005 %
by 30.7 mm, at 0.0025 % by 48.8 mm, respectively (HCP , = 30.1). The average root weight was 67.5 mg more in
the variant of seed treatment with 0.0025% silicon oxide solution (HCP , = 41.5).

Keywords: seeds, germination energy, germination, cowpea asparagus, spring wheat, radish, onion.
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Abstract. The aim of research is to monitor the genetic diversity of Kazakh White-Headed breed, taking into
account the GH L127V and GHR F279Y polymorphisms. Research methods. The object of the study were cows
(n =57 heads) and young animals (calves and heifers, n = 50 heads) from the breeding farm “Krasnyy Oktyabr’”,
Volgograd region. Whole blood of animals served as the biomaterial; genotyping was carried out according to the
polymorphisms GH L127V in growth hormone gene and GHR F279Y in growth hormone receptor gene by PCR-
RFLP method. Results. The study of the gene pool by polymorphisms of the somatotropic axis genes in Kazakh
White-Headed cattle showed that the representatives of mature herd and young animals had L (P, = 0.660-0.728)
and V' (P, = 0.272-0.340) alleles in the locus of growth hormone gene, as well as F (P, = 0.412-0.550) and Y
(P, = 0.450-0.588) in the locus of growth hormone receptor gene. Genotypes distribution in growth hormone
gene polymorphism was more balanced according to the Hardy-Weinberg law, but the population significantly
(P < 0.05) deviated from the equilibrium state according to the genetic frequencies in growth hormone receptor
gene. Differences in genetic frequencies for the growth hormone gene did not reach a significant level (x> = 4.451;
P = 0.108) between cows and young animals. Torna xak 1o reHy penentopa ropMoHa pocTa OTMEYaJINCh 3Ha-
yurenpHbie pasnuuns (> = 12,103; P = 0,002) mo BCTpE4aeMOCTH HOCUTEICH FOMO3MIOTHBIX TCHOTHUIIOB, YTO
00yCIIOBINBAIOCH HCIOJIB30BAHMEM B BOCIIPOM3BOJICTBE CTa/1a IE€TEPO3UTOTHOTO MO 3TOMY ITOIMMOP(H3MY ObIKa-
npousBoaurens. Whereas, there were significant differences (x*= 12.103; P = 0.002) in the frequencies of homo-
zygous genotypes carriers for the growth hormone receptor gene, which was due to the use of heterozygous sire
for this polymorphism in the reproduction of the herd. Scientific novelty. For the first time, data on the assessment

of the genetic structure of the Kazakh White-Headed mature herd and replacement young animals of Volgograd
selection were obtained according to the polymorphisms GH L127V and GHR F279Y, associated with indicators of
meat productivity. The results of the analysis of the genetic structure of the herd indicate the possibility of directed
changes in the gene pool of the population in just one generation, which creates the prerequisites for the introduc-

tion of marker-assisted selection.

Keywords: Kazakh White-Headed breed, cows, young animal, genotype, allele, variability, polymorphism,

GHLI27V, GHR F279Y.
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Introduction

The genetic structure of any population of farm
animals is variable under the breeding processes
[1, p. 811]. For a long time, the characteristics of diver-
sity within breeds, populations and herds were based
mainly on morphological traits, exterior features and
productive qualities in beef cattle. However, differenti-
ation according to the animals’ phenotype does not pro-
vide a complete assessment of intraspecific variability

and is often limited by the fact that the expressiveness
of particular traits and appearance is largely due to en-
vironmental factors [2, p. 268]. DNA polymorphisms
have become the preferred biological markers for re-
search in population genetics with the development of
new technologies, which complement and take tradi- :
tional approaches to genetic resource management to a
new level [3, p. 376]. Thus, the use of molecular mark-
ers gives a detailed description of the individual and
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group characteristics of animals, regardless of paratypi-
cal factors. The combination of genetic monitoring and
traditional zootechnical methods increases the efficien-
cy of selection in breeding herds [4, p. 86].

The selection of animals according to the intensity
of average daily gain and meat traits is important in
breeding work with cattle in high-quality beef produc-
tion [5, p. 8]. These traits have a relatively high herita-
bility according to numerous studies, which indicates
the existence of genetic factors that determine the
listed economic traits in cattle. Thus, single nucleotide
polymorphisms (SNPs) in growth hormone (GH) and
growth hormone receptor (GHR) genes involved in the
somatotropic axis are associated with growth and de-
velopment, carcass weight, rib eye area, and other se-
lectable traits in beef cattle [6, p. 54]. Thereby, studying
the state of the population gene pool for GH and GHR
genes, evaluation and predicting its dynamics over
time, and determining the limits of acceptable changes
is of high economic importance in beef cattle breeding
[7, p. 39].

These studies are especially relevant for domes-
tic (Kalmyk and Kazakh White-Headed) beef breeds,
because the improvement of their breeding traits for
a long time took place due to the internal genetic re-
sources. So, selection work with Kazakh White-Head-
ed breed was based on breeding along lines that were
founded on a limited number of outstanding prepotent
sires with the large-scale use of artificial insemination
in breeding herds [8, p. 207]. This means that sires had
to stable pass on their heredity to progeny. At the next
stage of breeding work, a strict selection of successors
was carried out according to the results of a test by own
productivity for further consolidation of the genealogi-
cal line. As a result, the current state of the genetic re-
sources tends to decrease in diversity, which ultimately
affects the decrease in phenotype variability in Kazakh
White-Headed breed.

A large number of livestock (4th place among beef
cattle) and a wide distribution area of Kazakh White-
Headed breed, which occupies various natural and cli-
matic zones of Russia, make it possible to minimize
the negative effects of reducing genetic variability. In
addition, ecological differentiation provided favor-
able conditions for the development of domestic cattle
breeding, enriched its hereditary potential of produc-
tivity, and regular exchange of genetic material allows
maintaining the unity of the breed using modern ge-
netic and genomic methods [9, p. 9—10].

Information about the distribution of genetic vari-
ability between different generations of a breeding herd
has important effects for selection and improving beef
cattle breeds. Reliable assessment of population diver-
sity for significant genes is critical for identifying the
genetic relationships between different breeding groups
and development an effective breeding system for breed
improving. At the same time, selection for genes of the

36

-rpapnbn‘/’[ BECTHNK Ypama Ne 12 (227), 2022 1.

same physiological and biological pathway increases
the efficiency of gene pool improving in beef cattle.

Due to the need for study the dynamic processes
in the gene pool of Kazakh White-Headed cattle, the
purpose of our work was to evaluate the genetic vari-
ability of the breed in two successive generations, tak-
ing into account the polymorphisms GH L127V of the
growth hormone gene and GHR F279Y of the growth
hormone receptor gene.

Methods

The object of the study was the population of Ka-
zakh White-Headed cattle from the APC breeding
farm “Krasnyy Oktyabr’” in Volgograd region. Cows
(n = 57 heads) and young animals (bull-calves and
heifers, n = 50 heads) were genotyped for polymor-
phisms GH L127V of the growth hormone gene and
GHR F279Y of the growth hormone receptor gene. All
young animals were obtained by artificial insemination
from sire No. 3207 with GH*” and GHR'" genotype.
Whole blood was taken from animals for genotyping,
from which DNA was isolated using the “DIAtom™D-
NAPrep” kit (IsoGeneLab, Moscow). The “GenePak-
PCRCore” kits (IsoGeneLab, Moscow) were used for
PCR. Genotyping was performed by PCR-RFLP on a
“Tertsik” programmable thermal cycler (DNA-technol-
ogy, Russia) to assess the polymorphisms of the growth
hormone (GH) and growth hormone receptor (GHR)
genes, using primers synthesized at the “Lytech” Co.
Ltd.: GH L127V — (F: 5’-gct-gct-cet-gageet-tcg-3” and
R: 5’-gcg-geg-gea-ctt-cat-gac-cct-3’), GHR F279Y —
(F: 5’-ata-tgt-agc-agt-gac-aat-at-3’and R: 5’-acg-ttt-
cac-tgg-gtt-gat-ga-3’).

PCR program:

1) for GH LI127V polymorphism: “hot start” —
5 minutes at +95 °C; 35 cycles: denaturation — 45 sec-
onds at +94 °C, annealing — 45 seconds at +65 °C, ex-
tension — 45 seconds at +72 °C; final extension — 7 min-
utes at +72 °C;

2) for GHR F279Y polymorphism: “hot start” —
5 minutes at +95 °C; 35 cycles: denaturation — 30 sec-
onds at +95 °C, annealing — 60 seconds at +60 °C,
extension — 30 seconds at +72 °C; final extension —
10 minutes at +72 °C.

Restriction endonucleases were used to restrict am-
plified gene regions: for GH L127V — Alul; for GHR
F279Y — Sspl. The recognition site for A/ul endonu-
clease is the nucleotide sequence AG|CT. Restriction
endonuclease A/ul recognizes the allele containing C
nucleotide (GH"). If the allele contains a G nucleotide
(GH"), then the restriction site disappears. The recog-
nition site for the Ssp/ endonuclease is the AAT |ATT
nucleotide sequence. Restriction enzyme cuts the am-
plificate containing the T nucleotide (GHRY). If the al-
lele contains the A nucleotide (GHRY), then the restric-
tion site disappears.

Restriction analysis was carried out at +37 °C. Iden-
tification of products for the growth hormone gene was:
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GH"" — 223 bp; GH* — 223, 171, 52 bp; GH** — 171,
52 bp; for the growth hormone receptor gene: GHR' —
182 bp; GHRF — 158, 24 bp; GHR™ — 182, 158, 24
bp. The digested products were separated by horizon-
tal electrophoresis in 1x Tris-borate buffer at a voltage
of 80 V in a 2.5 % agarose gel with visualization in
ethidium bromide. After that, the gel was analyzed in
ultraviolet light on a “UVT-1" transilluminator, the
“VITran v. 1.0” system was used for photographing.
Fragment length was determined using the “GenePakR
DNA Ladder M 50” (IsoGene Lab, Moscow) molecular
weight marker.

The studies were carried out on the equipment of
Laboratory of Immunogenetics and DNA Technolo-
gies of All-Russian Research Institute of Sheep Breed-
ing and Goat Breeding - Branch FSBSI North Cauca-
sian Federal Agricultural Research Center (certificate
PZh-77 No. 008326 from 18.04.2018) and in Federal
Research Centre of Biological Systems and Agrotech-
nologies RAS.

The genotypes frequency was determined by the
formula:

p =n/N,
where p — genotype frequency;

n — the number of individuals that have a certain
genotype,

N — the number of individuals.

The allelic frequency was determined by the formula:

P, :(ZHAA + nAB) +ZN,
where P, —frequency of A allele;
N — a total number of individuals.

The error of genotypic and allelic frequencies were
determined by the formulas:

s _\/p(l—p) g _\/p(l—p)
! N T 2N

where Sp — the error of frequencies;

p — frequency in sample;

N — number of individuals.

The expected frequencies of genotypes in the stud-
ied population were calculated according to the Har-
dy — Weinberg law.

il il ol il il ol

Heterozygote excess value (Selender coefficient)
was calculated by the formula:
D — HO B HE s
He
where // and H, — observed and expected heterozygos-
ity.

The data analysis was carried out using “Statistica
10.0” (“Stat Soft Inc.”, USA) program in algorithms
of non-parametric statistics. The accordance of the
observed and expected genotypes with genetic equi-
librium was checked by the Chi-square method (y?).
In this case, the deviation of observed from expected
frequencies of genotypes is significant at %> > 5.99. The
significance of differences in the allelic and genotypic
frequencies was determined by the criterion y? with the
Yates amendment.

Results

Analysis of genetic structure of the herd by GH
L127V polymorphism indicates the presence of 3
genotypes (LL-LV-VV) in the studied age categories
of animals (Table 1), and the distribution of polymor-
phic variants in growth hormone gene corresponded
to the expected distribution according to the Hardy —
Weinberg equilibrium (3> = 0.018 ... 0.571; P > 0.05).
However, the genotypes frequencies varied both within
groups and between generations of the Kazakh White-
Headed herd. The general trend for cows and young
animals was a low frequency of the homozygous GH"”
genotype, which varied from 0.070 in the mature part
of the population to 0.140 in progeny. On the contrary,
the homozygous GH!* variant had a dominant distribu-
tion in the herd, unifying 46.0-52.6 % of individuals in
studied age groups.

Cows differed by a high frequency of LL genotypes
(by 0.066) and LV (by 0.004) relative to their progeny.
While the young animals were superior by 0.070 in
proportion of individuals with V'V variant of the growth
hormone gene compared to the mature part of the herd.
However, differences between age groups did not reach
a significant level (> =4.451; P =0.108).

Table 1
Genetic structure of the Kazakh White-Headed breed according to GH L127V and GHR F279Y polymorphisms
Frequencies
Group Genotype \ Allele x
GH L127V
Cows LL Ly |44 L V
0.526 £ 0.066 | 0.404 £0.065 | 0.070+0.034 | 0.728£0.042 | 0.272+0.042 | 0.018
Young animals 0.460 £ 0.070 | 0.400 £ 0.069 | 0.140 +0.049 | 0.660 £ 0.047 | 0.340 +0.047 | 0.571
Average 0.495 £ 0.048 | 0.402+0.047 | 0.103+0.029 | 0.696+0.031 | 0.304+0.031 | 0.267
GHR F279Y
Cows FF FY Yy F Y
0.246 £ 0.057 | 0.333£0.062 | 0.421+0.065 | 0.412+0.046 | 0.588 +0.046 | 5.524
Young animals 0.360 £ 0.068 | 0.380+0.069 | 0.260 +0.062 | 0.550 +0.050 | 0.450+0.050 | 2.746
Average 0.299 +0.044 | 0.355+0.046 | 0.346 +0.046 | 0.477 £0.028 | 0.523 £0.028 | 8.905
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The allelic frequency also differed between genera-
tions of the herd, while the frequency of the prevail-
ing L-allele of the growth hormone gene varied from
0.660 to 0.728 with a maximum value in mature part
of the population. The highest distribution of the alter-
native V-allele was noted in the group of young ani-
mals, which exceeded the maternal contingent by 0.068
(P=0.0012).

Genotyping of the Kazakh White-Headed herd by
the GHR F279Y polymorphism of the growth hormone
receptor gene showed a discrepancy between the gene
pool and the equilibrium state according to the Hardy-
Weinberg law. Thus, the deviation of the observed gen-
otypes frequency from the expected one was significant
(> = 8.905; P=0.012) for the whole herd. However, if
we consider age categories separately, then the distribu-
tion of genotypes did not differ significantly from the
optimal ratio (y> = 2.746; P = 0.253) in the group of
young animals. On the contrary, the mature contingent
was close to the non-equilibrium state of the gene pool
(x*=5.524; P=10.063). In addition, heterozygous indi-
viduals were most widespread in the sample of young
animals with a superiority of 0.020-0.120 compared to
carriers of the homozygous GHR™ and GHR' geno-
types, respectively. On the contrary, the highest fre-
quency (0.421) was found in GHR' genotype in the
gene pool of cows, which exceeded the proportion of
heterozygous carriers and GHR'™ variant of the growth
hormone receptor gene by 8.8—17.5 %, respectively.

There were significant differences (3> = 12.103;
P =0.002) in the distribution of homozygous genotypes
carriers when compare the gene pool structures of two
age groups for the growth hormone receptor gene. So,
individuals with GHRYY variant (0.260) hold the mini-
mum distribution among the young animals, while this
genotype was predominant in the sample of the mature
contingent with a superiority of 16.1 % relative to the
progeny. The reverse trend was revealed when ana-
lyzing the frequency of GHR'™ variant of the growth
hormone receptor gene, just as the proportion of young
carriers exceeded the similar genotype by 11.4 % in
cows. The differences were minimal (4.7 %) between
the number of heterozygous individuals in two genera-
tions of Kazakh White-Headed cattle.

-rpapnbn‘/’[ BECTHNK Ypama Ne 12 (227), 2022 1.

Features of the genetic structure according to the
polymorphism in growth hormone receptor gene were
associated with different allelic frequencies in a sepa-
rate age categories of the population. Characteristically,
there was a relatively low difference (0.100— 0.176) in
distribution of alternative alleles in GHR gene com-
pared to that recorded in GH gene (0.320-0.456) both
for the dams’ and for young animals’ contingent. In
addition, the rank according to the allelic frequency
in growth hormone receptor gene was not the same in
different generations of animals. Thus, there were in-
dividuals with the Y-allele with the highest frequency
among the mature contingent, and the advantage was
on the side of the F-allele carriers in the group of young
animals. The difference in the distribution of the cor-
responding alleles was 0.138 between the studied age
categories of the herd.

The studied Kazakh White-Headed herd was char-
acterized by different levels of intrapopulation vari-
ability depending on the analyzed polymorphism and
age group (Table 2). The observed heterozygosity (H)
for the growth hormone gene averaged 0.402 and ex-
ceeded this parameter for the growth hormone receptor
gene by 0.047 in the population. However, the expected
heterozygosity (#,) had an inverse distribution rank in
the context of the studied genes. Thus, this indicator
for GHR F279Y polymorphism was 0.499, which ex-
ceeded the theoretical genetic diversity for the growth
hormone gene by 0.076 during herd genotyping.

A common feature for the studied age groups and
the analyzed nucleotide substitutions was the excess
of the expected heterozygosity over the observed one,
except GH L127V polymorphism in the mature part of
the herd, where the difference was 0.008 between H,
and H,. This indicates a certain decrease in the genetic
diversity level due to non-random crossing and the
pressure of artificial selection, as well as an increase
in population inbredness. A more significant difference
between the observed and expected variability parame-
ter was noted in growth hormone receptor gene accord-
ing to the heterozygosity test, which varied in animals
of different generations within —0.115 ... —0.152, and
on average for the herd reached —0.144, which differed
by —0.123 from the corresponding index in GH L127V

olymorphism.
PoTymotp Table 2

Assessment of the genetic diversity in Kazakh White-Headed breed by GH L127V

and GHR F279Y polymorphisms

Group Observe dIiijTyggi?;cte d(H) Heterozygosity test | Heterozygote excess value (D)
GH L127V
Cows 0.404 0.396 0.008H,> H, 0.020
Young animal 0.400 0.449 —0.049 H <H, —0.109
verage 0.402 0.423 —0.021 H < H, —0.050
GHR F279Y
Cows 0.333 0.485 —0.I52H <H, 0.313
Young animal 0.380 0.495 —0.115H,< H, —0.232
Average 0.355 0.499 —0.144H,< H, —0.289
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The deficiency of heterozygotes in Kazakh White-
Headed population is also confirmed by the Selender
coefficient (D), which had negative values in all cases
(except for cows genotyped for GH L127V polymor-
phism). This indicates a deviation of the herd gene pool
from the optimal state.

Discussion and Conclusion

Scientists and practitioners pay special attention to
the gene pool state in domestic herds for genes that are
reliably associated with meat qualities of animals to
implement the program for the genetic improvement of
beef cattle. Somatotropic axis genes (GH, GHR, Pit-1,
IGF-1) fully satisfy this requirement, as they encode
proteins that make up a single humoral chain and pro-
viding the growth and differentiation of organs and tis-
sues [10, p. 58].

The bovine growth hormone gene is located on
19 chromosome and is approximately 1793 bp long,
consists of 5 exons and 4 introns [11, p. 9]. The gene
product (growth hormone) is secreted in somatotropic
or acidophilic cells of the mammalian anterior pituitary
gland [12]. Many researches have been carried out to
study the structure of hGH as well as its SNP due to the
critical role of GH in improving animal performance
[13, p. 157; 14; 15, p. 5]. At least 10 single nucleotide
polymorphisms have been identified in growth hor-
mone gene: four in promoter region, one in region
of the first exon, one in third intron, and four in fifth
exon. Our studies was based in analysis of the genetic
structure of Kazakh White-Headed herd according to
GH g.2141C > G (GH L127V) polymorphism, which
results in a non-synonymous replacement of leucine
for valine (Leu > Val) amino acids in 127codon of the
gene. This mutation is associated with different concen-
trations of growth hormone in the blood serum of bulls,
what can affect unequal average daily gains in carriers
of different genotypes. We identified three genotypes
with different frequencies when genotyping Kazakh
White — Headed cattle according to the GH LI127V
polymorphism. Carriers of LL genotype hold the larg-
est proportion (49.5 %), and the VV variant (10.3 %)
accounted for a smaller part of the herd. These data
partially coincided with the results obtained on the Ka-
zakh White-Headed breed in Russian (P, = 48.8% and
P,,=3.7%) and Kazakh populations (P, = 63.3 % and
P,,=5.1%) [16, p. 1450]. The authors of the scientific
work noted that the Kazakh selection is genetically dif-
ferent from domestic representatives of the breed. This
is confirmed by the allelic distribution of the growth
hormone gene in different populations. Thus, the fre-
quencies of the minor V-allele were 0.275 and 0.304 (in
our studies) in Russian herds, while it was 0.209 in the
Kazakh population. In addition, data on the distribution
of L-allele are presented in Herefords (P, = 0.69) and
Limousines (P, = 0.71) [6, p. 55], which fully confirm
the allelic ratio established in the herd of the breeding
farm “Krasny Oktyabr’”. Large-scale studies were car-
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ried out on 9 beef breeds in South East Asia, as a result
the wide ranges of the L-allele (P = 0.423...0.719) and
V-allele (P = 0.281...0.577) frequencies were revealed
in different cattle [17, p. 5].

The bovine GHR gene is located on 20 chromo-
some and encodes a transmembrane growth hormone
receptor belonging to a large superfamily of cytokine
and hematopoietic growth factor receptors [18, p. 71;
19, p. 352]. The growth hormone receptor is a trans-
ducer of the growth hormone action, which plays a key
role in lipid and carbohydrate metabolism [20, p. 35].
Analysis of mutations reveals ten polymorphic regions
in the bovine GHR gene [21, p. 64]. Four mutations
were SNPs in introns, one was in the 3'-untranslated
region, three were synonymous mutations at the third
position of codon, and two SNPs modified the amino
acid sequence. The T—A nucleotide substitution in
eighth exon causes a change in the amino acid se-
quence from phenylalanine to tyrosine at position 279
(F279Y). A new PCR-RFLP protocol was developed
and 679 animals belonging to seven cattle breeds were
genotyped in Italy to analyze this mutation [22, p. 417].
In their studies, all breeds were characterized by a high
distribution (50.9-89.4 %) of the FF-genotype in the
herds, while the proportion of GHR had a minimal
number (0.0-5.6 %) of individuals. On the contrary, in
our work, the largest number of animals were carriers
of the heterozygous (35.5 %) and homozygous YY-gen-
otypes (34.6 %). The genotyping of two crossbred beef
herds confirm the overwhelming advantage in distribu-
tion of GHR"" and GHR'" variants, which varied within
97.5-98.5 % in the aggregate [23, p. 6]. Thus, a wide
range of genotype frequencies was observed, which
is reflected in a different allelic distribution. Thus, the
presence of Y-allele was 0.086-0.370 when genotyped
the Kazakh White-Headed breed of Kazakh selection
[24, p. 263]. In our work, the frequency of this allele
reached 0.523 on average for the herd.

When studying the dynamics of the distribution in
allelic frequencies for GH L127V and GHR F279Y poly-
morphisms in two different generations of animals, it is
necessary to note a fairly high homogeneity of the gene
pool for the growth hormone gene, and, on the contrary,
a significant genetic differentiation of the herd for the
growth hormone receptor gene. This is confirmed by
the differences in allelic (F and Y) frequencies between
particular age groups of Kazakh White — Headed cattle,
which is expressed in significant deviations (> = 8.905;
P = 0.012) of observed from expected genotype fre-
quencies in accordance with the Hardy-Weinberg equi-
librium in the general population [25, p. 167].

As a result, for the first time, data were obtained
on the evaluation of the genetic structure of Kazakh
white-headed mature herd and replacement young ani-
mals of Volgograd selection according to GH LI127V
and GHR F279Y polymorphisms, associated with indi-
cators of meat productivity. The results of the herd gene
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pool analysis indicate that L- and V-alleles are present
in growth hormone gene locus, as well as F and Y in
growth hormone receptor gene locus in two successive
generations (mature herd and progeny). Moreover, if V-
allele (P = 0.272-0.340) in GH L1127V polymorphism
was distinguished as minor in the studied age groups,
then alternative alleles in GHR F279Y polymorphism
had an unequal frequency rank in different categories of
animals. The genotypes distribution in growth hormone
gene polymorphism was more balanced according to
the Hardy-Weinberg law, and the population deviated
significantly (P < 0.05) from the equilibrium state in

-rpapnbn‘/’[ BECTHNK Ypama Ne 12 (227), 2022 1.

between cows and young animals. Whereas, there were
significant differences (y*= 12.103; P = 0.002) in pres-
ence of homozygous genotypes carriers for growth
hormone receptor gene, which was due to the use of
a heterozygous sire for this polymorphism in herd re-
production. Thus, the presence of different allele’s car-
riers of the studied genes creates the prerequisites for
the introduction of marker-assisted selection in the herd
aimed at increasing the meat productivity of Kazakh
White-Headed cattle.
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growth hormone receptor gene. Differences in particu-
lar genotypes frequencies for the growth hormone gene
did not reach a significant level (y> =4.451; P =0.108)
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MukpoOHoLeH03 KHILIEeYHUKA PAAYKHOU popen
B YCJIOBUAX Ca/IKOBOI'0 X0351HCTBA
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Annomayusn. BeICTPBIA POCT NHIIYCTPUH aKBAaKyJIBTYPhI C UCIIOIb30BAHUEM COBPEMEHHBIX HHTEHCHBHBIX METO-
JIOB BBIPAIIMBAHMS IIPUBEJ K BOSHUKHOBEHHIO psijia IPo0iIeM, CBSI3aHHBIX C PAacIpOCTpaHeHHEeM MH(EKIMOHHBIX
Gosne3Hel ppIO M KauecTBOM BOibl. Kuieunas (usnonornueckas MUKpoOHOTa pbIO M OKpYIKaIOIIasi BOJHAS cpejia
COCTABJISIFOT SKOCHCTEMY, OaJlaHC KOTOPOH SIBIISIETCS KITFOYEBBIM (DAKTOPOM IS OJIIEPKaHMs 37I0POBbSI aKBAKYJIb-
Typbl. TeM He MeHee ONTUMM3ALMsST MUKPOOHOTHI MO-NIPEXKHEMY SIBJISIETCSI CJIOKHOHM 3a/iadell u3-3a HelocTarka
3HAaHUH O JOMUHHPYIOIIUX MUKPOOPTraHU3Max M O BIMAHUM (DaKTOpOB OKpyxkatomeii cpensl. Lleab — uccienosa-
HHUE CTPYKTYpPbI M TAKCOHOMHUYECKOTO COCTaBa KyJbTUBHPYEMOTO OaKTEpPHaILHOIO COOOIECTBA KHUIIEYHUKA pa-
nyxHol dopenu Oncorhynchus mykiss B yCloBHsIX caJIKOBOT0O (hepMepcKoro xo3siiicta «Spociasckas Gpopeby.
MeTonsl. /s naenTuduKanny BeIIEICHHBIX H30JSTOB M XapaKTEPUCTHKH COCTaBa OOLIMX OaKTepHaIbHBIX CO-
00ILECTB UCIIOIB30BAINCH (PEHOTUIINYECKNE U OMOXUMHYECKHUE XapaKTEPUCTHUKH, & TAKXKE aMIUTU(HUKALHS U CEK-
BeHHpoBaHue QparmenTtoB rea 16S pPHK u nocnenyrommii ¢puorenerndecknii ananm3. Hayunasi HoBu3Ha.
[NonydeHs! JaHHBIE O TAKCOHOMHUYECKOM Pa3HO00pa3ny KyJIbTHBUPYEMOTr0 MHUKPOOMOMa KHMIIEYHUKA PaLy>KHOMH
¢dopemnn. [IpoBesieH cpaBHUTEIBHBIN aHATIM3 MUKPOOHOIIEHO30B KUIIEYHUKA PHIO U OKpY’Karoleld BOJAHON Cpe/bl.
Pe3ysnbTarhl M NpakTHYeCKasi 3HAYUMOCTB. B CTpyKType M3ydeHHBIX MUKPOOHBIX COOOIIECTB JOMUHHPOBAIIN
ramMma-nporeobakTepun. B cocraBe MUKpoOMOMa Kak KHIIEUHHKA Paay>KHOH (openu, Tak U OKpy’Karomei Bo-
JTHOM cpezbl OblIM OOHApY)KEHbI MPEACTaBUTENN POAOB Pseudomonas, Stenotrophomonas n Aeromonas, KOTo-
PpBbI€ SIBISIFOTCS YCJIOBHO-TIATOTCHHBIMHU M B CTPECCOBBIX YCIIOBUSIX MOTYT ITPUBOANTH K BCIBIIIKE OaKTEpHAIbHBIX
nHpekuuii. OgHaKo UCCIeAO0BaHUS TOKa3ald, YTO OKPY)KAIOIIUH BOIHBII MUKPOOHOM HE OTpakaeT MUKPOOHOM
BOJHBIX X03s51€B. MHKpOOHOTa KUILIEYHHKA PbIO OTIIMYaiach O0IbIIMM pasHooOpasueM. CpaBHUTEIbHBINA aHAN3
MHUKPOOHOMOB ITPECHOBOAHON CHCTEMBI M KHIIEYHUKA PaayKHOH (hOpes BBIIBUII CIIOCOOHOCTH OpraHu3Ma-Xo-
3siMHA KOHIIEHTPUPOBATH T0JIE3HbIE TPOOMOTHYECKHE MUKPOOPIaHU3MBI JJa’Ke B YCIIOBHSIX ATOI€HHOW HArPY3KH.
[NoxydeHHast KOJIEKINSI MUKPOOPTaHM3MOB B JaJIbHEHIIIEM Oy/IeT HCIONb30BaHa JJIsl CKPUHHMHTA TOTeHIIUAIbHBIX
MIPOOMOTHYECKHX KYJIBTYP.

Knrwouegwie cnosa: aksaxynsrypa Oncorhynchus mykiss, pagyxHasi Gopenb, MUKpOOHOM, KUILIEYHUK, TPOOHOTH-
KH.

Jlna yumuposanus: 3aiinesa 0. B., loxomun [I. A., 3mobun . B. CpaBHUTENBHBIN aHATH3 MHKPOOUOIICHO-
30B KUIICYHHKA pagyxHol ¢openu (Oncorynchus mykiss) n BOZHOW Cpebl B yCIOBHSIX CaJKOBOTO X03siicTBa //

ArpapHblii BecTHUK Ypaia. 2022. Ne 12 (227). C. 42-53. DOI: 10.32417/1997-4868-2022-227-12-42-53.

JMama nocmynnenua cmamou: 30.09.2022, oama peuenzuposanun: 19.10.22, oama npunamusa: 28.10.22.

IMocranoBka npodaemsl (Introduction)

AKBaKyIbTypa SIBISIETCSI CAMBIM OBICTPOPACTYIIIMM
CEKTOpPOM TPOM3BOACTBA IPOITYKTOB MUTAHUS BO BCEM
Mmupe. B Teuenue pecsatuieTnii uccienoBanus Gpuzno-
JIOTUH MUTAHWSA U TIOBEJCHUS )KUBOTHBIX 3aJI0KHITH OC-
HOBBI IEPEIOBOM MPAKTUKN pa3BeleHus prlObl. B Ha-
cTosIIEee BpeMsl pHIOHAs MPOIAYKIHS UTPAeT OOJBIIYIO
pOJb B MPOJOBOJIBCTBEHHON KOP3WHE HACENICHHUS, TaK
Kak OHa oOecrieunBaeT 1o MeHbel mepe 30 % motpe-
OJNeHMs KUBOTHEIX OenKoB. Kpome Toro, perdba cocras-
JSIET OCHOBY JAJIs1 yCTOWYHMBOTO TIPOU3BOICTBA BBICOKO-

N
N

OGEITKOBBIX KOPMOB B PAIMOHAX CETBCKOX03IHCTBECHHBIX
KHUBOTHBIX [1].

WuTeHcnUKays TEXHOJIOTHH Pa3BEACHHS, Kak
MIPaBUJIO, HANIPaBJICHAa HA YBEIMYCHHE IMPOU3BOJCTBA
TOBapHOHN PBHIOBI 3a cdeT OoJjiee BHICOKOW TMIIOTHOCTH
0co0eil M MpUMEHEHHs HMCKYCCTBEHHOTO KOPMIICHHS.
B JaHHBIX YCJIOBHUAX YBCINYMUBACTCA BEPOATHOCTH
B3PBIBHOT'O TMOBBIMICHUA YHCIICHHOCTHU 6aKTepHﬁ, qTOo
MOXKET HCCTH HCTATHUBHBIC ITOCJICACTBHA, B TOM YHCIIC
yBeIMueHne OakTepuaabHOH 00CEMEHEHHOCTH opra-
HOB pbIOBbI [2]. Bo3HuKaromye BCHBIIKH WHGEKIIHA
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HPENSITCTBYIOT BBICOKOTEXHOJIOTUYHOMY IIPOU3BOJ-
CTBY TOBAapHOM PBIOBI U YCTOWYHMBOMY SKOHOMHYECKO-
MY Pa3sBHUTHIO NPEANPUATHH, a TAKIKE MOTYT OKa3bIBaTh
NOTEHIMaJbHOE HEraTHBHOE BO3/ICHCTBUE Ha 3710pPOBbE
HaceneHus [3; 4]. Jiust MHOrMX OakTepHalbHBIX 3a-
0oJIeBaHUI MPOTOKOJBI BaKIMHAIMK OOBEKTOB aKBa-
KYJIBTYpBI OTCYTCTBYIOT, @ Ype3MEpPHOE UCIIOIb30BAHNE
AQHTUOMOTHKOB M JIPYTMX XMMHYECKUX BELIECTB BbI-
3BIBAET CEPhE3HYI0 03a00ueHHOCTS [5; 6]. bonee npu-
BJICKATEJIbHOM BBIIVISIUT CTPATETHs 3aIUThI PBIOBI OT
BO3HHUKAIONIMX OOJIE3HEH 3a CUeT CO3/1aHMs U TOIep-
JKaHHS «3I0POBOTro» MHKpobuoma [7; 8].

W3BecTHO, 4TO MOBEPXHOCTH CIM3MUCTBIX 000JIO-
YeK IMO3BOHOYHBIX HACEJICHbl HEBEPOSITHO IUIOTHBIMH
U CJIOKHBIMHU TOMYJISIIUSIMA KOMMEHCAJIbHON MHKPO-
61oThl. MHUKpPOOMOMBI HUIPAIOT KPUTHUYECKH BAKHYIO
pOJIb B OpraHu3Me XO3sMHA, BKIIOYas YKpEIUICHHE
3[I0POBbsSI U O0ECIHEYCHUE «CONPOTHBICHUS» YCIIOB-
HO-TIATOTEHHBIM MHKpoopranusMam [9]. Kumeunuk
pbIO, KaK M Yy MIIGKONMTAIOIINX, OTIMYACTCS PAa3HOO-
Opa3HOil MUKPOOMOTOM, CIIOCOOCTBYIOLIEH YCBOCHHUIO
NUTATEIbHBIX BELIECTB M YBEJIMYEHHIO Beca, pasiny-
HOM MeTabOMMYeCKOH aKTHBHOCTH XO3s€B, a TaKke
nomoraer (yHKIMOHUPOBAHHIO UMMYHHOW CHCTEMbI
U uHruouposanuto naroreHoB [10—12]. TloTeHuunanb-
HbIE NIATOreHbI B OCHOBHOM II0TIa/Ial0T B OPI'aHU3M PbIO
4yepe3 AMUTEIUATBHBIC Oapbephbl HX CIU3UCTBIX 000J10-
yek. banmanc Mexy 4jieHaMH KUIIEYHOTO MUKPOOHOTO
COO0ILIECTBa, T. €. KOMMEHCAIaMH, CAMOMOHTaAMH, WIIN
NaTOreHHbIMU OaKTEepHUAIbHBIMH IITAMMaMH, B COBO-
KYIHOCTH 00pa3yloIUMHU MUKPOOUOM, BayKeH ISl CO-
XpaHeHHs 3/10poBbsi pbI0. Takum oOpazom, u3yueHue
CTPYKTYpbI aCCOLMUPOBAHHBIX C PHIOOH MHKPOOHBIX
COOOILECTB MOCIYKUT OPUEHTHPOM JIJIsl U3yUEHHs dTH-
OJIOTMH U ITaTOreHe3a MHOTHX 3a00JIeBaHNH.

C apyroii CTOpPOHBI, KOPM M BOJIa, B KOTOPOH BbI-
paiBaeTcs pbplda, UrPaloT KU3HEHHO BAXHYIO POJIb
B (popmupoBaHuu MukpoOuoMa kunrednuka [11; 13].
BoybIIMHCTBO HMcCIenoBaHui Ha CErOAHSIIHUN JIEeHb
COCPENOTOYEHO Ha MUKPOOHOMaX OT/EIbHBIX OPraHu3-
MOB, CBSI3aHHBIX C XO35THOM, OJTHaKO JIMIIb B HEMHOTHX
UCCJIE0BAHUIX UCIIOJIb3YETCsl KOMIUIEKCHBIN MOJXO0JT K
U3Y4YEHHIO MUKPOOHOMOB BOJJHBIX TO3BOHOYHBIX C y4e-
TOM KaK CBSI3aHHOM C XO35IMHOM, TaK U CBOOOIHOXKHBY-
el MUKpOOHOTBI B 9KOCUCTEME. 3HAaHHE MUKPOOHOTO
pa3Hoo0pa3uss ¥ XUMHYECKHUX IapaMeTpoB BOJIOEMOB
TaKKe BAKHO JUIsI TIOHUMaHUSI DKOJIOTUU BOIHBIX OaK-
TEpUil B aKBaKyJIbTYpe U OOBSICHEHUS TIOTEHIIMAIBHON
PO MHUKpPOOpPraHu3MoB B Ouocdepe. HeoOxomumer
(byHIaMeHTalbHbIE HWCCIEIOBAaHUS pa3sHOOOpasus |
HPOCTPAHCTBEHHO-BPEMEHHON TMHAMUKH MHKPOOHBIX
COOOILIECTB, CBSI3aHHBIX C PbIOAMH, KaK MOJICKYJISIPHBI-
MH, TaK ¥ KJIACCHYECKHMHU METOJaMU MUKPOOHOJIOTHH.

Ienpro HacTosiieil pabOThl OBLIO HCCIICIOBAHUE
CTPYKTYPbl M TaKCOHOMHYECKOI'O COCTaBa KyJbTHBH-
pyemMoro OakTepHaJbHOrO COOOILIeCTBA KHIICYHUKA
panyxuoit ¢openu Oncorhynchus mykiss B yCIOBUSIX

il il ol il il ol

ca/iIkoBoro (hepmMepckoro xo3stiicTaa «SIpocnasckas ¢ho-
penby.

Ha ceroausinuii eHb pagyxHas Qopenb npen-
CTaBJISIET 3HAUUTENBHYIO JIOJI0 PHIOHON MPOITYKIINHU Ha
MHUPOBOM PBIHKE, TIOATOMY SIBJISIETCSI YIOOHBIM MOJICIb-
HBIM OOBEKTOM ISl UCCIIEJOBaHUSI pa3HOOOpa3Hst MH-
KpOOHBIX COOOIIECTB, CBS3aHHBIX C JAHHBIM BUJIOM [2].

B mpakTHyeckoM NPUIIOKEHHH MOJIyYeHHBIE pe-
3yJBTaThl MOT'YT OBITh MCIIOJIB30BAHBI JJISl KOHTPOJISL U
KOPPEKTUPOBKH YCJIOBUH COAEPIKaHUSI M pa3BEJCHUS
pamyxkHOU (hopenu B MPOMBIIIICHHBIX MaciiTabax. B
TEOPETHYECKOM aCHeKTe IMOJy4YCHHbIC JaHHbIE MOTYT
pacHIMpUTh IPEJICTABICHHS O B3aMMOOTHOIICHHUSIX MH-
KpPOOPraHW3MOB, XO35IMHA U OKPYXKAIOIICH CPEe/Ibl, YTO
OYeHb BaXHO JISI CO3JaHUs 3JJ0POBOI0 MHKpOOHOMA
B KYJIFTUBHPYEMBIX OpraHM3MaX, a TAK)Ke B CUCTEMax
AKBaKyJbTYPBL.

MeToaonorusi u MeToabl uccjaenosanus (Methods)

OObekTaMM UCCIICAOBAHUS SIBJSUTHCH KYJIBTUBUPY-
eMBIi MUKPOOHMOM KHIIICYHUKA paayKHOU (openu, a
TaKXKe KyJbTUBHPYEMbIH MHUKPOOWOM BOJHOI Cpesibl,
B KOTOPOH BBIpalMBaIach akBakyieTypa. Jlecars oco-
ocii pagyxuoit popenu (O. mykiss) ObUTH OTOOpPAHBI
12 anpenst 2022 . Ha peIOHOM XO3stiicTBE B SIpocinas-
ckoii obmactu. CpenHsisi AIUHA OCOOCH CcOCTaBisuIa
38,12 cm, cpeansist macca — 1100 r. PeiOb1 10 oTO0pa
COZIEPIKAIINCh B CaJIKe B OTKPBITOM BojoeMe (ITyOrHa
caznka — 5 m). [TapamensHo oTOMpanu npoObl BOIbI M3
cajKa U BOioeMa.

OT00p MPo6 PHIOBI COOTBETCTBOBAJ PYKOBOISIIIUM
npunounaMm ARRIVE2, nupexruse EC 2010/63/EU u
3akoHaM Pocculickoii denepauuu 0 3aluTe KUBOT-
HbIX. [IpoTokon oTOopa nMpod M MpuMeHsieMble pole-
JIypbl OBUTM PaCCMOTPEHBI C ATUYECKON TOYKU 3PEHHMS
1 07100peHbI SIpociiaBCKUM roCy1apCTBEHHBIM YHHBEP-
cutetoM (mpotokon ot 01.04.2022).

ITocne u3bATHA ocobeil U3 BogoeMa sl KaXKaoit
oco0u nmpumeHsun aHecteTuk OenzokanH (Merck Life
Science LLC, I'epmanust) 1 pa3pyiiaiy roJOBHOM MO3T.
Jlanee pbIOy TOCTaBISUTH B J1a0OPATOPHIO U B CTEPHIIb-
HBIX YCIIOBHSIX NPOBOAWIIM BCKpbITHE. [locie BCKphI-
THSI UICCEKAITU KUIIEYHUK M OTOMPAITU COAEPKUMOE JUIst
orpezeseHus bakTepuaibHOi 00ceMeHeHHOCTH. B 00-
IIeH CII0KHOCTHU OBUIO OTOOPAHO M MPOAHATU3UPOBAHO
20 1po0 OMOJIOrHUECKOro MaTepHraa, MoJy4YeHHOTO OT
ocobeit O. mykiss.

Bce o0pasiel peiObl OBLITM TOMOTCHH3HPOBAHBI B
0,9-nporieHTHOM pacTBOpEe XJIOpUJa HATPUS C TIOMO-
mpto romorennsaropa Ultra-Turrax T 10 basic (IKA,
I'epmanusi) B coorHomennn 1/10. U3 mcxomHoro ro-
MOTeHara BBINOJIHIM JACCATHYHBIC pa3BElCHUS B
0,9-pOIIeHTHOM PACTBOPE XJIOPUIA HATPHUS U aJTHMKBO-
TbI 10 0,05 M1 BBICEBAJIM HA 00CTHCHHBIN MSCOTICIITOH-
Helil arap (MITA). Uuky6anuio vamek Ilerpu nposo-
JIWITA B a9pOOHBIX ycnmoBusix 0 48 4 nipu 28 °C. 3atem
yamiku [leTpu ¢ moceBaMu M3BIEKAIH U TPOU3BOIUIN
noacyeT koynoHuW. IlomydeHHble NaHHBIE HMCHOJB30-
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Banu Juist pacuera 3HaueHuit KOE/Mi1 (mist o6pasion
Bojbl) 1 KOE/r (miist 06pasiioB peiObl). [IpenBapuresnb-
HOE OIpE/IEICHUE BBIICICHHBIX OaKTepUabHBIX H30-
JISITOB TIPOBOJIMJIA TIO COBOKYITHOCTH KYJIBTYPaJbHBIX,
Mopdonornyeckux 1 OMOXMMHYECKHUX TIPU3HAKOB [ 14].
OCHOBHBIX TPEJICTaBUTEICH BCEX IPYIN BBIACISUIN B
YHUCTYIO KYJBTYpY. JJisl MOJTy4eHHBIX U30JIATOB OIpe-
JeIsUTM OMOXMMHYECKHE NapaMeTpbl (OTHOIIEHHE K
O,, HanMuKMe KaTana3HoW U OKCH/IA3HOM aKTMBHOCTEH,
CIIOCOOHOCTB K PACIICIUICHHIO JKeJIaTHHA M CaXxapo3bl).
Takxe onpenesnsiiach rpaMIIPHHA/ICKHOCTD BbIJIEJICH-
HBIX LITaMMOB METOJIOM OKpacku 1o ['pamy, crocob-
HOCTb K 00pa30BaHMIO CIIOP METOJIOM OKpacKH Iperna-
para no [lemkoBy ([J1s1 rpaMIIOIOKUTEIBHBIX MUKPO-
OpPraHU3MOB).

duoreHeTHYECKYI0 HMJICHTHU()UKAIMIO BBIIEIICH-
HBIX U30JIATOB IPOBOJMIIM C ITOMOIIBIO CEKBEHUPOBA-
Hus PpparmenToB reHoB 16S pPHK.

Toransuyto JIHK w3 CyTOYHBIX KyNnbTyp MH-
KpPOOPraHM3MOB BBLICISUIM C TOMOIIBIO Habopa
ExtractDNA («EBporen», MockBa) B COOTBETCTBHH
¢ uHcTpyKuusamu npousBogurens. [enst 16S pPHK
ObUTM aMIUTM(UIUPOBAHbI C MCIOJIB30BAHHEM YHH-
BEPCAJIbHBIX MPOKAPHUOTHUECKUX MpaiimMepoB 16S-
9F (5-GAGTTTGATCCTGGCTCAG), 16S-1512R
(5'-ACGGCTACCTTGTTACGACTT). IILIP mnposo-
JIMJIach € OMOIIBI0 KOMMepueckoro Habopa «buoMa-
crep HS-Taq ITI[P-Color (2X)», oNTUMHU3UPOBAHHOTO
s [IHP ¢ ropsgunM cTapToM COMIACHO MHCTPYKLMUAM
npoussoaurens («buonadmuke», HoBocubupek). Ye-
nosus IIIP: mpenBaputensHas neHarypanus 95 °C —
4 munyThl; 3ateM 30 nukioB (aeHarypamus 95 °C —
1 munyta, orxur 55 °C — | MuHyTa, IOHTranus
72 °C — 1,5 muHyThl); uHanbHas monranus 72 °C —
5 munyT. [erexkuus pesynsraros IIIP ocymiecTsis-
Jlach METOJIOM 3J1eKTpodopesa B 1,5-NpoLeHTHOM ara-
po3HOM rejie. Bpinenenne u oyrcTka amMrupuIupo-
BaHHBIX reHoB 16S pPHK npounssonunuce ¢ moMoIso
Habopa CleanupMini («EBporen», Mocksa) coracHo
HWHCTPYKIMSM ITPOU3BOIUTEIIS.

Wnentndukanuio 6akrepuii Ha OCHOBAaHUY aHAJIN3a
[IEPBUYHON HYKJICOTUJHOU II0CIEA0BATEIIbHOCTH IeHa
16S pPHK npoBoamiu ¢ ucronb3oBaHueM 0asbl JlaH-
Heix GenBank u nporpammHoro obecneuenus Basic
Local Alignment Search Tool Nucleotide (BLAST-N),
pacrionokenHoro Ha rioiaake NCBI (National Center
for Biotechnology Information) (http://blast.ncbi.nlm.
nih.gov/Blast.cgi). ®uiorenernyeckoe epeBo ObLIO
MIOCTPOCHO C MCIOJIb30BAHUEM METOJa MaKCUMaJbHO-
ro mpasaomnoaodus u monmenu Tamura-Nei [15]. DBo-
JIIOIIMOHHBIN aHaJIM3 MPOBOJAMIICS C HMCIIOIb30BAHUEM
nporpammbl MEGAI11 [16]. Busyanuszauust ¢uiore-
HETUYECKHUX JIEPEBHEB MPOBO/IMIIACEH C TIOMOILBIO ILIAT-
¢dopwmer Interactive Tree of Life (iTOL) [17].

Craructiuueckyto o0pabOTKy JaHHBIX MPOBOIMIH
C MOMOIIBI0 nporpaMmHoro obecrneuenuss MS Office
(Excel).
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Pesyabrars! (Results)

HccnenoBanusi NpOBOMIINCE B YCIOBUAX (epmep-
CKOTO XO3siicTBa «SIpocmaBckast ¢opensy, KOTopoe
3aHUMAETCs BBIPAIINBAEM AaKBaKydbTYpel O. mykiss.
Bonoem TexHudIeckn pa3ziesieH Ha ABe 00IacTh: caako-
Bast 4acTh, 3annmMaromas 10 % ot momaan BogoeMa, B
KOTOPO# cofepsKUTCs (popernb, M OTKPHITAs YaCTh BOJIO-
ema. Ha MmomeHT oT6opa mpob Temreparypa BOIBI Cajl-
KoBOif wacTu cocrasmia 2,5 °C, pH = 7,9, xoHnenTpa-
WS PAaCTBOPEHHOTO B BOIE KHUCIOpoaa — 5,2 mr/mv>.
TemmepaTypa BOJBI OTKPBITON yacTh cocTaBmia 2,5 °C,
pH = 7,7, xoHueHTpaLusl pacCTBOPEHHOIO B BOJE KHUC-
nopona — 5,3 mr/aM’. THAPOXMMHUYECKUE TTOKA3aTCITH
XapaKTEPUCTUK BOJIBI B IPYAY HAXOAWINCH B TIpEienax
67aronpHUATHOTO JHana3oHa IS pa3BEJCHUS IIPECHO-
BOIHBIX pBIO. Temmeparypa Bonbl 1 3HadeHns pH kak
CaJIKOBOM, TaK U OTKPBITOM 4aCTH BOJAOEMA CaJKOBOIO
xo3sHcTBa «SIpociaBckas (opens» COOTBETCTBOBAIH
ONTHMAJIbHBIM 3HAUYEHHSAM, HEOOXOAMMBIM Ul HOP-
MalbHOTO (DYHKIIMOHAJIBHOTO COCTOSTHHSI OpraHH3Ma
pBI0 B BecenHmit mepuon [18].

O01ee KOTMYECTBO MUKPOOPTAHMU3MOB B CaIKOBOIT
gacTh Bogoema coctaBmio 1,9 x 102 KOE/mi, B OTKpHI-
TOM yactu BogoeMma — 5,2 x 102 KOE/ma. M3BecTHO, 4TO
10* KOE/r siBsieTcst TIOPOTOM COZIEPIKAHUS MHKPOOP-
TaHU3MOB B BOJIOEME, TIPH €TO MPEBBIIIEHUN PE3KO BO3-
pactaet 00CEMEHEHHOCTh BHYTPEHHUX OPTaHOB PHIOBI
[19]. B nanHOM HMCCneI0BaHUH TTOKa3aHO, YTO MIPH I10-
Jy4EHHBIX 3HAUCHUAX TUAPOXUMUYECKUX ITapaMeTpPOB
Cpeibl KOITMYECTBO MUKPOOPTaHU3MOB B Ca/IKOBOW 4a-
CTH BOZIOEMA HE MPEBBIIIAIIO JAHHBIH TTOKa3aTelb.

OOCeMEHEHHOCTh KHUIIEUYHHKA Yy MCCIETOBAHHBIX
ocobeit paaysxHoit popenu coctasmsuia 8.1 x 103 KOE/r.
TakuM 00pa3oM, IUIOTHOCTh OaKTEpHATHHOM TOITYIIs-
IIUH B KAIIEYHHUKE Ob1a B 10 pa3 BhIIIE MO CPaBHEHUIO
¢ BOIHOI cpenoif. Obmiee KOTHIeCTBO MUKPOOPTaHN3-
MOB B BOJI€ M KHUIIICYHHUKE PBIO COMOCTAaBHMO C paHee
MOTyYEHHBIMH PE3y/bTaTaMy Ul JaHHBIX TeMIepa-
TypHBIX ycnoBuii [20].

[TpoBeneH aHanu3 pa3sHOOOpa3us KyIbTHBHPYEMO-
O MHKpOOMOMa KHIIEYHHKA KIMHUYECKH 310POBOH
pBIOBI. Pabota Opla cocpenoTodeHa Ha JTOMHUHHUPYIO-
el 9acTH MUKPOQIOPBI, TOCKOJIBKY 3TH OPTaHU3MBbI
MOT'YT UIpaTh Ba)XKHYIO POJIb B €CTECTBEHHBIX yCIOBH-
sx. Beero u3 conepsxumoro kutedrnka O. mykiss ObI10
BbIieneHo 253 wm3omsara. IlpoBoanmmm ydeT KoOIOHHH
GaxTepwii pa3HBIX TAaKCOHOMHYECKHX rpymil. Kucmas
cpesia KHIIEYHHKA ONaronpusTCTBYET Pa3MHOKEHHUIO
rpaMoTpHIaTensHbIX Oaktepuii [13]. Cpenu BeIgeneH-
HBIX M30JI1TOB a0COIIOTHOE OONBIINHCTBO OTHOCHIIOCH
K TPaMOTPHIATEIbHBIM MUKPOOPTaHI3MaM.

Co3aHa KOJJIEKIUSI KyJIBTUBHUPYEMBIX TIe€Tepo-
TpOoGHBIX OaKTEpHii, BBIICICHHBIX M3 KHIICYHUKA pa-
TTy’KHOH (openu. [JOMIHUPYIOITHE TAKCOHBI OaKTePHi
BBIJICISUTH B YHUCTYIO KyJBTYPY M MIACHTH()UIIMPOBAIN
M0 pe3yabTaTaM CEKBEHHPOBAHUS HYKJICOTHIHBIX I10-
cnenoBarenpHoCcTel TeHa 16S p/IHK. CpaBuenne mo-
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CJIC/IOBATEIbHOCTEH MO3BOJIMIIO ONPENENIUTh TAKCOHO-
MHYECKYIO NPHHAUICKHOCTh M PACIIOJIOKEHHE IITaM-
MOB KHUIIEYHOH MHKPOOMOTHI Ha (PUIIOreHETHYECKOM
npese (puc. 1). BeineneHHble U30MIATHL ObUIM TIPEA-
crasieHsl (puiymamu Proteobacteria, Actinobacteria,
Firmicutes n Bacteroidetes.

[penpinymye uccienoBaHus IOKa3ajld, 4TO MH-
KpoOMoM pbIO BUIOCHIENM(PUUCH C TOUYKH 3PEHUS Kak
0aKkTepuaabHOrO pPazHOOOpasusi, TaKk W CTPYKTYpbI
0aKTepHaIbHOr0 COOOIIECTBA, IEMOHCTPUPYS BBICO-
KyI0O U3MEHYMBOCTh MEXIY OCOOSIMH pa3HbIX BHJIOB.
OIHAaKO B COCTaBE MHKPOOMOTHI KHUIICYHHKA PBIO 10-
MHUHHUPYIOT HECKOJbKO (riiymMoB, BKitouas Proteo-
bacteria, Firmicutes, Bacteroidetes, Actinobacteria n
Fusobacteria [21; 22].
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Hamwm uccnenosanus mokasanu, uro Proteobacteria,
ocobenHno Gammaproteobacteria, Obii HanboEE pac-
MPOCTPAHEHHBIM THIIOM MHUKPOOHOTHI KUIICYHHKA pa-
qyxHoi ¢openu. Ounym Proteobacteria npeacTapieH
5 pomamu Oaxtepwuit: Psychrobacter, Pseudomonas,
Moraxella, Aeromonas n Lysobacter (puc. 1). Jlomu-
HHUPYIOIIAM CPEAX BCEro OaKTEepHaIbHOTO COO0OIIe-
CTBa KHIIICYHUKA PamyKHOU (opear OTMEYEeH poj
Psychrobacter (60 %). Psychrobacter npencrapisiet
co00i IIHPOKO PACTPOCTPAHCHHBIH M HBOIFOIHOH-
HO YCICUIHBIH poJ OaKkTepuii, KOTOPbIH paHee TaKke
ObUT OOHApPYXKEH B OOJBIIOM KOJMYCCTBE B KHIIICY-
HOM MHKPOOHOM COOOIIECTBE PAa3IMYHBIX BHIOB PHIO
[23]. Ha nomnto poxa Aeromonas npuxonaunocsk 12 % ot
BCEro MUKpOOHOMa, a Ha J0JI0 poloB Pseudomonas,
Moraxella —no 1 %. Pox Lysobacter 6bu1 ipenicTaBiieH
B He3HauuTenbHoM Komuuectse (0,37 %) (puc. 2).

Staphylococcus petrasii strain CCM 8418
Staphylococcus warneri strain AW 25
Isolate 27

Staphylococcus pasteuri strain ATCC 51129
Isolate 26
Lysobacter firmicutimachus strain PB6250
Lysobacter capsici strain YC5194
Lysobacter gummosus strain KCTC 12132
Isolate 24
Pseudomonas petroselini MAFF 311094
’Pseudomonas antarctica culture DSM 15318’
Isolate 14

Pseudomonas fluorescens JCM 5963
Isolate 7

Aeromonas tecta strain CECT 7082
Isolate 19

Isolate 18

Aeromonas encheleia strain CECT 4342
Aeromonas rivipollensis strain P2G1
Moraxella lacunata strain NBRC 102154
Moraxella osloensis strain CCUG 350
Isolate 2

Isolate 15

Isolate 25

Isolate 32

Psychrobacter arcticus strain 2734
Psychrobacter adeliensis strain DSM 15333
Isolate 9

Isolate 8

Psychrobacter namhaensis strain SW242
Isolate 23

Firmicutes

Proteobacteria
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Chryseobacterium piscium strain LMG 23089
Chryseobacterium balustinum strain NBRC 15053
Isolate 6

Kaistella jeonii strain AT1047

Kaistella camnis strain G81

Isolate 16

Isolate 28

Isolate 21

Bacterioidetes
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Rhodococcus gingshengii JCM 15477 strain djl6
Rhodococcus erythropolis strain DSM 43066
Rhodococcus globerulus strain DSM 43954
Isolate 11

Isolate 22

Microbacterium phyllosphaerae strain DSM 13468
Isolate 5

Isolate 13

Microbacterium maritypicum strain DSM 12512
Microbacterium algeriense strain G1

Isolate 4

Isolate 12

Isolate 1

Isolate 20

Isolate 10

Isolate 30

Micrococcus aloeverae strain AE6

Micrococcus luteus strain NCTC 2665
Micrococcus yunnanensis strain YIM 65004

Actinobacteria

Puc. 1. Qunozenemuueckoe 0epeso, HOCHPOEHHOE N0 Pe3yNTbmMamam cpasHeHUs nocnedosamenvHocmeil gpazmeHmos eeHa
16S pPHK wimammos, udonuposanuvix us kuueunuxa O. mykiss

Fig. 1. Phylogenetic tree constructed based on the results of
strains isolated from

comparing the sequences of fragments of the 16S rRNA gene of
the intestine of O. mykiss

45

sardojouyoajoiq pue L3o[01g



Buonorusa u 6uoTexHonOrnmn

3.79 %

&80.23 %

uK Ypama Ne 12 (227), 2022 r.

= Proteobacteria
= Bacteroidetes
= Firmicutes

m Actinchacteria

0.35 % B Aeromonas

B Chryseobactarium

B Kaistella

B [ysobacter

B Microbacterium

B Micrococcus

B \foraxella

B Preudomonas
Fsychrobacter

B Rhodococous

B Staphylococcus

Puc. 2. Cocmas mukpobozo coobujecmea kuueunuxa O. mykiss:
A - cpasHumenvHoe 00unLe QOMUHUPYIOULUX PUTYMOB NPOKAPUOMI;
B - pasnoobpasie MmukpoOHvix co00uLecmes Ha yposHe pooos
Fig. 2. Composition of the intestinal microbial community of O. mykiss:
A - comparative abundance of dominant phylum of prokaryotes;
B - diversity of microbial communities at the level of genera

[IpumeyarenpHO, YTO aKTUHOOAKTEPHU TAKKe 3a-
HUMAIIH 3HAYUTENBHYIO JION0 MHKPOOHOTO cooOIIe-
CTBa KHMIICYHHUKA palyXKHOH (openn, okomno 18 %. Boz-
MOXXHO, 3TO OOYCJIOBJIEHO COCTABOM HCIIOJIB3YEMBIX
kopMOB. Panee Obpum OOHApyKEHBI MOIYIHPYIOIIHE
9 dEKTEI MyKH U3 HACEKOMBIX M PACTUTENIBHBIX KOM-
MIOHEHTOB Ha MUKPOOHMOM KHIIICYHHKA BBIPAILINBAEMOM
pBIOEI [24; 25]. OCHOBHBIC CIOBUTH B COOOIIECTBAX Xa-
PaKTepH30BaINCh YBEIMYCHHEM OTHOCHTEIBHOIO O0H-
s Actinobacteria n Firmicutes. B namem ucciienona-
HUU Gunym Actinobacteria ObII IPEACTABICH POJAMHA
Micrococcus (16 %), Microbacterium (2 %) n Rhodo-
coccus (0,37 %) (puc. 2). bakrepuu tuna Actinobacteria
BKJIFOYAIOT TAKCOHBI, KOTOPBIE CUMTAIOTCS IOJIC3HBIMH
JUISL 3110POBBS PBIO ¥ MOTYT NPOLYLIMPOBATh IUPOKHH
CHEKTP 3K30(hepMEHTOB ¥ BTOPHYHBIX METa00IUTOB. B
YaCTHOCTH, COOOIIaI0Ch 00 UCTIONB30BaHUN OaKTePHid
ponoB Micrococcus u Rhodococcus B xadecTBe IpoOu-
OTHKOB B aKBaKyIbType [26; 27].

Ounymer Firmicutes (4 %) u Bacteroidetes (3 %)
COCTaBJISUTH HEOOIBIIYIO YacTh OaKTepHABHBIX CO00-
IIECTB KUIICYHHKA paxykHOH (opemnn (puc. 2). Ourym
Firmicutes ObII NpPEACTaBICH EIUHCTBEHHBIM POIOM
Staphylococcus, 10115 KOTOPOTO B MUKPOOHOME COCTAB-
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msma 4 % (puc. 1, 2) IlpencraButeneid JaHHOTO poja
OTHOCSAT K aJUIOXTOHHBIM BHJaM B COCTaBe MUKPOOHO-
THl KHUIICYHUKA PBHIO [28], UMEIOTCS MPEaIONOKEHHS
0 BO3MOXKHOH ponu Oakrepuii pona Staphylococcus B
Pa3BUTHH PA3IUIHBIX KUIICUYHBIX HHpEKIui [29].
Ounym Bacteroidetes ObUT TIPENCTAaBICH POIAMHU
Kaistella (3 %) n Chryseobacterium (0,37 %), oTHO-
cammMucs K ceMmeiictBy Flavobacteriaceae. Tlpen-
CTaBUTEIIM JTOTO CEMEWCTBA SBISIOTCS TUIIMYHBIMU
MHKPOOPIaHH3MaMH, KOJIOHH3UPYIOIIUMHU PBIO, 4acTo
WX TIPU3HAIOT ONMACHBIMH TATOTCHAMH KUBOTHBIX [8].
JKuBbIe OpraHM3Mbl HEBOBMOXKHO pacCMaTpUBaTh B
OTpBIBE OT OKPY’KAIOLICH MX Cpelbl, MOITOMY JIOTHY-
HO OBLTO OBI MPEIIONIOKUTH, YTO MHKPOOHOM CpPEIbI
Croco0eH OKa3bIBaTh BIMSIHUE HA COCTaB MHUKPOOHOMa
opranusMa. Kpome Toro, Xopomo u3BeCTHO, 4TO TaKHe
(hakTOpBI, KaK HeTa, KA9eCTBO BOIBI, CE30HHOCTD, (PH-
3HOJIOTHS XO35MHA, HHPEKIIH U CTPecc, MOTYT (hopMu-
pOBaTh COCTaB MUKPOOMOMOB PHIO M BIHUATH Ha OajlaHC
MHUKpOOHBIX 3KocucTeM [30]. OmHako OKpyXaromuit
BOJTHBIN MUKPOOWOM HE BCETIa OTpaKaeT MHUKPOOHOM
BOJIHBIX X03s€B. B NpenplIylmnx HCCIeTOBaHUAX MBI
MIPOIEMOHCTPUPOBAIIH, YTO MUKPOONOM KOXKH (hopenn
OTIAYAJICS OT MUKPOOMOMa BOIHOI cpersr [31].
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99 { Pseudomonas gessardii strain CIP 105469
Isolate 66

Isolate 68

{ Pseudomonas fluorescens JCM 5963
Isolate 67

Isolate 84
T’_? Pseudomonas paraversuta strain VV4/DAB/S4/2a
Isolate 76

Rahnella aceris strain SAP19
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R contaminans strain LacM11 Proteobacteria
Rahnella inusitata strain DSM 30078

Isolate 71

{ Isolate 74
Isolate 70

Aeromonas encheleia strain NCTC12917
TE Aeromonas salmonicida strain NBRC 13784
Aeromonas bestiarum strain CIP 74.30

100 106
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Stenotrophomonas daejeonensis strain MJO3
Stenotrophomonas acidaminiphila strain AMX 19
Stenotrophomonas terrae strain R32768

Isolate 72

Kaistella chaponensis strain Sa 1147-06
Kaistella jeonii strain AT1047

Kaistella carnis strain G81

Isolate 73

Bacterioidetes

100

Flavobacterium cupreum strain P2683
Flavobacterium aquidurense strain WB 1.156
Isolate 77

Flavobacterium collinsii strain 98308

Puc. 3. Qunozenemuueckoe 0epeso, NOCMPOEHHOE N0 Pe3YTbIMAMAM CPABHEHUS NOCTE008aMeNbHOCeLL
ppaemenmos eera 16S pPHK wmammos, u30nuposanmoLx u3 cadkosoii 6000l
Fig. 3. A phylogenetic tree constructed based on the results of comparing sequences of fragments
of the 16S rRNA gene of strains isolated from cage water

B naHHOM HCCrie[OBaHUM MBI ITPOBEIIH AHAIH3 B3a-
HMMOCBSI3M OaKTEPHUOJIOTHYECKOTO PO(HIIS KUIIICIHNKA
PBIO ¢ GakTepHaTBFHBIM COCTaBOM BOJIHOM cpenpl. B Ha-
IEM ClTydae KUIIEYHBIH MUKPOOHOM ObIIT 3HAYUTEILHO
Ooee pazHOOOpa3HBIM, YeM B 00pa3Iax BOMBI.

KymeruBrpyemoe MUKpOOHOE COOOIIEeCTBO BOIBI B
cajike OBUTO MPEICTABICHO BCETO ABYMs (HITyMaMHu —
Proteobacteria u Bacteroidetes (puc. 3).

[Ipoteobakrepun ObLIM HambOoNee MHOTOYHCICH-
HBIM THIIOM KaK B KHIIIEYHUKE Py KHOHN (Openn, Tak n
B mpobax Bozpl. [lomamisrornee OOTBITMHCTBO BOJHBIX
GakrepuanbHEIX n305ATOB (90 %) oTHOCHIIOCH K (H-
aymy Proteobacteria, xnaccy Gammaproteobacteria,
KOTOpBIf OBUT TpEACTaBICH pomamu Aeromonas,
Pseudomonas, Stenotrophomonas, Rahnella. Jlo-
MUHHUPYIOUIMHA OBUTH  adpoOHBIe OakTepuu pona
Pseudomonas (52 % oT Bcero 0aKTEpHAIBLHOTO CO-
obmiectBa) W (aKyIbTaTHBHO-aHAdPOOHBIE OaKTepUu
pona Aeromonas (35 %) (puc. 4). bakrepun aspomo-
Ha/IHO-TICEBIOMOHA/THOTO KOMIUIEKCA SIBIISIIOTCS yC-
JIOBHO-TIATOTEHHBIMH M B CTPECCOBBIX YCIOBHUSIX MOTYT
MIPUBOANTH K BCTIBIIIKE OAaKTEPUABHBIX WH(EKIHUH.
Kpome Toro, HEKOTOpbIE U3 HUX SIBIISIOTCS 300HO3HBI-
MH TIaTOTEHAaMH M MOTYT BBI3BIBATH MH(UIIPOBAHNE
yenoBeka [3; 4].

IIpencraBurenmn ¢unyma Bacteroidetes cocTaBis-
m1 b 10 % OaxTeprnanbHON MOMYJSIIMH BOAHON
cpensl. Ounym Bacteroidetes Obl IPEICTABIEH €IUH-
CTBEHHBIM ceMeWcTBOM Flavobacteriaceae, pomamu
6axrepuii Flavobacterium (3 %) u Kaistella (6 %)
(puc. 4). 3BecTHO, YTO HEKOTOPHIC MPEICTaBUTEIN

9TOTO CeMENCTBA BBI3BIBAIOT OOJIE3HH Y IPECHOBOIHBIX
pei6 [8]. Hampumep, Flavobacterium psychrophilum
SBJISICTCS PACIIPOCTPAHEHHBIM ITaTOT'€HOM JIOCOCEBBIX.

Taxum 00pa3oMm, BOmHas cpema MOXKET SBISATh-
Csl HCTOYHHKOM MAaTOTCHHBIX M YCIIOBHO-TIATOICHHBIX
KOMMEHCaJIbHBIX MUKPOOPTaHU3MOB. B nornonHeHne K
3TOMY HCIOJIb3YIOTCSI HHTCHCHUBHBIC METOBI BBIPALIH-
BaHUS PBHIOBI, YaCTO BOZOEM 3apBIOISIETCS C BBHICOKOU
IUTOTHOCTBIO, 9TO CIIOCOOCTBYET PA3BUTHIO HH(EKITHHA.

MuxpoOHBIe coo0ITIecTBa KUIIIEYHUKA TECHO CBSI3a-
HBI C IMMYHHTETOM, pPa3HOOOpa3HBIii MUKPOOHOM KH-
IICYHHKA PBIO B aKBaKyJIbType BaXKeH I MPEIOTBpa-
IICHUST HEOIArompUATHOW MUKPOOHOH KOJIOHHU3AIHH,
U, XOTSl MEXaHH3MbI [IOJIHOCTBIO HE M3Yy4YEHBI, HEKOTO-
pbIe KIIFOUEBBIE MPOLECCHI OBUTH HACHTU(GHUIHPOBAHEI.
Hampumep, HexoTopsle oOWTAaTeNH KHUIICYHUKA pPHIO
MOTYT HPOSIBIATh HHTUOMPYIOLIYI0 aKTHBHOCTB B OT-
Homennu natoreHoB [ 13]. Coobmanocs, 9to 6akTepun
poma Psychrobacter, TOMUHUPYIOWIETO B OaKTepHaIh-
HOM COOOIIEeCTBE KHUIICYHUKA PaTy>KHOU (openu, Mo-
TYT YIIydIIaTh aBTOXTOHHOE MHUKPOOHOE pa3HooOpasme
BJIOJIb XKEITYIOYHO-KHIICYHOTO TPAKTA, MUICBAPCHUE U
BPOXKJICHHBIN IMMYHHUTET pBIO [23]. Hexkotopsie mpen-
cTaBUTENH pona Psychrobacter neMOHCTPHPOBAIH aH-
TarOHUCTUYECKYI0 AKTUBHOCTH IPOTHB IIaTOT€HHBIX
BunoB Vibrio anguillarum, Tenacibaculum maritimum
u Aeromonas salmonicida, 9T0 CBUIETEIBCTBYET O
JaJbHEHIINX ITEPCIIEKTHBAX UCIIONB30BAHUS ITHX OaK-
Tepuil B Ka4eCTBE MPOOMOTHKOB, CIOCOOHBIX OKa3bl-
BaTh IOJIO)KUTEIBFHOE BIMSHUE Ha OOLIee COCTOSHHE
3J0POBBS PIO, TEM CaMBIM ITOBBILIAS X YCTOHYHBOCTD

47

[ouyoajorq pue £3o[01g

sar3o



Buonorusa u 6uoTexHonOrnmn

i i A A g 4

-an'/’[ BeCTHUK Ypama Ne 12 (227), 2022 r.
). ). ). . ). ). i,

k matorenam [32-34]. [IpoOuoTnyeckue Gakrepuu, uc-
HIOJIb3yEMbIE B aKBAKYJIbTYpE, TAKXKe CIIOCOOHBI CTUMY-
JIMPOBATh 3KCIPECCHI0 BOCHAIUTENBHBIX UTOKMHOB
B KHIIEYHUKE PbIO, YBEINYMBATh KOJIMYECTBO CIIM3H-
CTOTO CJIOSl ¥ TOBBIIIATH (paronuTapHyr0 akKTHBHOCTB.
Kpome Toro, B HEKOTOPBIX HCCIEJOBaHUIX OBLIO HPO-
JIEMOHCTPUPOBAHO, YTO KOJIOHU3UPYIOIIUE MHKPOOBI
TaKKe MOI'YT MOJYJINPOBATH IKCHPECCHIO TEHOB-X035-
€B JUIsl CO3/1aHMsI OJIATOIIPUSATHOM CpeJibl B KUIICUHHUKE,
TEM CaMbIM OTpaHMYMBasi HHBA3UIO MATOTCHOB, OJIHO-
BPEMEHHO CIIOCOOCTBYsI AKCIIPECCHH T€HOB NPOTHUBO-
BOCITQJIMTEIBHBIX W TPOTHBOBHPYCHBIX MEINATOPOB
[5]. [Tonumanue u ynpapieHUe B3aUMOJICHCTBUEM MU-
KpOoOOB, X035IMHA U OKPY)KalOIIeil Cpe/ibl U CBSI3aHHBIE
¢ 3TUM (DYHKIIMOHAJIbHBIE BO3MOKHOCTH B 3THUX 00Ja-
CTSIX MOTYT BHECTH CYLIECTBEHHBIN BKJIAJl B CO3/IaHHE
Oosiee YCTOMYMBOM OTpaciii aKBaKyJIbTypbL. Vcronb3o-
BaHUE NPOOMOTHUKOB B aKBAKYJIBTYPE SIBJISIETCS IIPHUBJIIE-
KaTeJIbHbIM OMOJIOrHYecKr 0e30MacHbIM METOJIOM CHH-
JKEHUsI BO3/ICHCTBYSI MH(EKIIMOHHBIX 3a00JIeBaHUM, HO
JI0 CHX IOp HE SIBIISIETCS IIUPOKO PACHPOCTPaHEHHON
npaktukoit [7; 13; 32].
Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)
MHUKpOOpraHu3Mbl UIPAIOT BAXKHYIO POJIb B KPYTIoO-
BOPOTE IMHUTATENILHBIX BEIIECTB, MOJJICPKAHUHM Kade-
CTBa BOJIbI M 37I0POBbE CEIbCKOXO3IHCTBEHHBIX KHUBOT-

A
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HbIX. Bee Oonbiiie (hakToB yKa3bIBaeT Ha TECHYIO CBSI3b
MEX1y HecTaOMIbHOM MUKPOOHOH cpeloil U BO3HUK-
HOBEHHEM OOJIE3HEH B aKBaKyJIbType.

B nanHoit paboTe OBUIO MCCIIENOBAHO COCTOSIHUE
BOJIOEMa, OTIPE/ICIICH YPOBEHb OaKTepHaIbHOW HArpy3-
KM, @ TaK)Ke MPOBEJCH aHaJIN3 CTPYKTYpPbl U TAKCOHO-
MHUYECKOI0 COCTaBa KyJIbTHBUPYEMBIX MUKPOOHBIX CO-
00IIECTB BOJbI M KHIIIEUHUKA Paly’KHOU (OpesH B yc-
JIOBHSIX CaJIKOBOTO X03stiicTBa SIpociiaBckoii 061acTu.

Ha mMukpoOnOMBbI OOUTAIOIIMX B BOJE JKHBOTHBIX
OKa3bIBaeT BIIMSIHHE COCTaB MHKPOOMOMa OKpYXKaio-
el cpensl. B mukpoduiope Oncorynchus mykiss n
BOJIbI ObUIM OOHAPY)KEHBI yCIOBHO-IIATOTCHHbBIE BHIbI
OakTepuii, KOTOPbIE MOTYT MPEACTABISTh NOTCHIHAIb-
HYIO ONACHOCTh Ui pbi0. HeoOxomum najgbHEHIIHN
MOHUTOPHUHI U3MEHEHUH DKOJIOTMYECKOM CUTyaluu U
CaHUTAPHO-IH300THYECKOTO COCTOSHUS BOJIOEMA, YTO
MO3BOJIUT CBOEBPEMEHHO IPHHATH MEPHI MO CHIKE-
HUIO MUKPOOHOTO 3arpsi3HEHHUs] TKAaHEH pbIO U OKpYKa-
IOILEH Cpefbl.

OpHakO MUKPOOHMOMBI BOJHBIX JKUBOTHBIX HE SIB-
JISIFOTCSL TIPSIMBIM OTPa)KEHHEM MHUKPOOHOMa OKpyiKa-
tomieit Boabl. CpaBHUTENBHBIN aHAM3 MUKPOOHOMOB
[IPECHOBOJIHOM CHUCTEMBl U KHILEYHHKA PaLy’KHOU
(openu BBISIBHI CIOCOOHOCTh OpraHM3Ma-XO3sIMHA
KOHIIEHTPUPOBATH I10JIE3HbIE MUKPOOPTaHNU3MbI JJaXKe B

Proteobacteria

Bactercidetes

3.13%.  313%

8 Aeromonas

8 Flavohacterium
Kaistella

" Prendomonas

® Rahnella

Stenotrophomonas

3.13 %
5.25 %

Puc. 4. Cocmas mukpo61020 coobuiecmea cadkosoil 600b:

A - cpasHumenvHoe 00unLe QOMUHUPYIOULUX PUTYMOB NPOKAPUOMI;
B - pasnoobpasie MmukpobHvix co00uLecme Ha yposHe pooos
Fig. 4. Composition of microbial community of cage water:

A - comparative abundance of dominant phylum of prokaryotes;
B - Diversity of microbial communities at the level of genera
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YCIJIOBUSIX [TATOr€HHON Harpy3ku. IloinyuyeHnas kouiek-
T MUKPOOPraHU3MOB B JajbHEHIIEM MOXET ObITh
UCIIOJIb30BaHa JUIsl CKPUHUHTA MMOTEHIHABHBIX PO-
OMOTHYECKUX KyNIBTYp. [IpOOMOTHKY M3 aBTOXTOHHOTO
UCTOYHUKA UMEIOT OOJIbIle IIAHCOB KOHKYPUPOBATh C
PE3UIEHTHBIME MHKpPOOPIaHM3MaMHM, CIIOCOOHBI aK-
THUBHO Pa3MHOXKaThCsl U OBICTPO CTAHOBATCS Mpeodia-
JAIOLIMMH B COCTABE MUKPOQIIOPBL, YTO MOXKET 3HAYH-
TEJILHO YJIYYLIUTh YCTOHYUBOCTH K OOJIE3HSIM, POCT U
BBDKMBAEMOCTb PBIOBI.

Takum 00pa3oM, MOHUTOPHUHT ¥ MaHUITY,IMPOBAHUE
MHUKpPOOHBIMH COOOIIECTBAMU B CHUCTEME AaKBaKYyJIb-

il il ol il il ol

TYpbl UMEIOT OOJIBLION MOTEHIMAN HE TOJILKO B IOA-
JICpYKaHUU KadecTBa BOJABI, HO U B OOphOe ¢ MH(]EK-
ITUMOHHBIMH MI/leO6HbIMI/l MaToreHaMu. DTO MOMOXKET
COKpAaTUThb HUCIOJIL30BAHUEC XHWMHKATOB U aHTl/I6I/IO-
THKOB B CHCTEME aKBaKylbTypbl. OJHAKO YCIEIIHOE
YIIPABJIEHUE aKBAKYJIbTYPOU IIyTEM MaHUITYJIUPOBAHUS
MHUKPOOMOMOM B HACTOSIIIIEEe BPEMsI 3aTPyIHEHO M3-3a
HeJI0CTaTKa 3HaHUH O COOTBETCTBYIOIINX MHKPOOHBIX
B3aMMOJICHCTBHUSX U OOIICH IKOJIOTUU ITUX CHCTEM.
Baaroaapuoctu (Akenowledgements)

HccenenoBanue BBIIOIHEHO 3a cueT rpaHTa Poccuii-

ckoro Hay4Horo (onga Ne 22-26-20123.
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Intestinal microbiocenos of rainbow trout
in the conditions of a cage farm
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'P. G. Demidov Yaroslavl State University, Yaroslavl, Russia
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Abstract. The rapid growth of the aquaculture industry using modern intensive farming methods has led to a num-
ber of problems related to water quality and the spread of infectious diseases in fish. The intestinal physiological
microbiota of fish and the surrounding aquatic environment forming an ecosystem, the balance of which is a key
factor in maintaining the health of aquaculture. However, optimizing the microbiota is still a challenging task due
to a lack of studies about the dominant microorganisms in aquacultures and the influence of environmental factors
on it. The aim of this work was to study the structure and taxonomic composition of the cultivatable bacterial gut
community of the rainbow trout Oncorhynchus mykiss under the conditions of the “Yaroslavskaya Trout” cage
farm. Methods. To identify the isolated strains and characterize the composition of common bacterial communi-
ties were used phenotypic and biochemical characteristics, as well as amplification and sequencing of 16S rRNA
gene fragments and subsequent phylogenetic analysis. Scientific novelty. Data on the taxonomic diversity of the
cultivated rainbow trout gut microbiome have been obtained. A comparative analysis of fish intestinal microbio-
cenoses and the surrounding aquatic environment was carried out. Results and practical significance. Gamma-
proteobacteria was the most abundant bacteria in the structure of the studied microbial communities. Bacteria of
the genera Pseudomonas, Stenotrophomonas, and Aeromonas were found in the microbiome of both the rainbow
trout intestines and the surrounding aquatic environment, which are opportunistic pathogens and can lead to an
outbreak of bacterial infections under stressful conditions. However, studies have shown that the surrounding
aquatic microbiome does not always reflect the microbiome of aquatic organisms. A comparative analysis of the
freshwater microbiomes and the gut microbiome of rainbow trout revealed the ability of the host organism to con-
centrate beneficial probiotic microorganisms even under conditions of pathogenic presure. The resulting collection
of microorganisms can be further used for screening potential probiotic cultures.

Keywords: aquaculture Oncorhynchus mykiss, rainbow trout, microbiome, intestines, probiotics.
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Abstract. Currently, much attention is paid to the monitoring of new biopathogens, which are formed as a result of
targeted genetic manipulations resulting from human activity, and natural variability. The sensitivity of mutated
organisms to various disinfectants can differ significantly from the sensitivity of the original varieties. Thus, the
assessment of alimentary-caused biological risk factors in terms of resistance to the effects of chemical disin-
fectants is an important area of scientific research. The aim of the work is to assess the nutritionally determined
biological risk factors in terms of resistance to the effects of chemical disinfectants. The research methods were
general scientific methods of cognition, as well as the analysis of alimentary-caused biological risk factors in terms
of resistance to chemical disinfectants, which was carried out by us, based on the standardized methodology for
the epidemiological assessment of Dubyansky-Maletskaya. The analysis covered a three-year period from 2019
to 2021, and was carried out by us on the materials of the Ryazan region provided by the Center for Hygiene and
Epidemiology of the Ryazan Region and the Main Directorate of Veterinary Medicine of the Ryazan Region. The
scientific novelty of the study lies in identifying the features of the manifestation of the sensitivity of alimentary-
conditioned biological risk factors to various groups of chemical disinfectants. Results. Our study allowed us to
draw the following conclusions: the resistance of alimentary-caused biological risk factors to chemical disinfec-
tants is largely due to their etiological characteristics; among the group of pathogens with very low resistance to
chemical disinfectants, the main share is occupied by risk factors of bacterial etiology; among the group of patho-
gens with medium resistance to chemical disinfectants, the main share is occupied by risk factors of viral etiology;
among the group of pathogens with high resistance to chemical disinfectants, the main share is occupied by risk
factors of helminthic etiology; a group of pathogens with a very high resistance to chemical disinfectants mainly
consists of risk factors of helminthic etiology and spore-forming anaerobic bacteria.
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Introduction

In recent years, the food safety of the population
has been of increasing interest to the State System of

Diet-related biological risk factors play a key role
in the spread of foodborne diseases in humans and ani-
mals.

Biological Safety of the Russian Federation.

This process can be described by qualitative and
quantitative indicators of food security. Quantitative
indicators include assortment diversity and economic
availability of food products, while qualitative indica-
tors include the quality and safety of food products.

The above indicators are closely intertwined, since
in order to maintain the health of the nation, it is neces-
sary to support the satisfaction of the needs of the popu-
lation in a diverse, complete, high-quality and safe diet.

)}
e

Providing the population with safe and healthy food
is a vital component of a country’s food security. At
present, throughout the world, chronic dietary deficien-
cies of a number of micronutrients (such as vitamin A,
iron, iodine and zinc, B vitamins) can contribute to the
development of the phenomenon of “hidden hunger”,
in which the consequences of a micronutrient deficien-
cy may not be immediately visible. This type of mi-
cronutrient deficiency is one of the leading risk factors
for human health worldwide and adversely affects me-
tabolism, the immune system, cognitive development
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and maturation, especially in children. It is also worth
noting that a healthy diet rich in micro- and macro-nu-
trients contributes to longevity and an increase in life
expectancy, and is an important component of not only
physical but also mental health of a person, positively
affecting performance and mood.

Another important component is food safety. In
particular, the issues of disinfection and maintaining
a high sanitary and hygienic level at processing plants
and public catering enterprises are acute. In recent
years, the issue of mutational changes among well-
known opportunistic microorganisms, and, as a result,
the emergence of strains with increased resistance to
physical and chemical disinfectants has become quite
acute [1].

Scientists’ opinions regarding the reasons for this
trend are represented by two major areas of research
on mutagenic factors, which include physical factors
(various types of radiation), chemical factors (arbitrary
use of antimicrobials and chemical disinfectants) and
biological factors (mutations resulting from interaction
with various genetic material, including the purposeful
creation of GMOs).

A number of authors [14—16] point to the relation-
ship between the increase in the level of the above dis-
eases and the increase in the level of electromagnetic
pollution, including the background of microwave ra-
diation (SHF). The human body does not have a suf-
ficiently developed sensory apparatus for recogniz-
ing electromagnetic radiation (EMR) of non-thermal
intensity, and therefore people practically do not feel
the negative impact on their body directly during its
implementation.

Often, the consequences can be observed only after
a significant period of time, while the picture of elec-
tromagnetic disorders will be non-specific in terms of
a set of clinical signs and almost differentially undiag-
nosable from diseases of a different etiology with simi-
lar manifestations [6; 8; 12].

Also quite common is the theory of «chemical mu-
tations» [8—10; 12; 17], which is confirmed in studies
of the emergence of antibiotic-resistant strains of mi-
croorganisms, as well as the formation of L-forms of
bacteria, which lead to long-term carriage and chronic
forms. latent infections. As a result, human health is
slowly and barely noticeably destroyed as a result of
exposure to infectious agents, which ultimately can
lead to death with a sharp weakening of immunity or
severe stress. At the same time, the official cause of
death in many cases will be diagnostically recognized
as a somatic rather than an infectious disease [13].

According to official medical statistics [8; 12; 17],
the root cause of 1/3 of cardiovascular diseases and
1/5 of oncological diseases are infectious and parasitic
biological risk factors (including alimentary-related
ones). Thus, food safety is becoming more and more
of a global public health issue as people suffer from

-l P P P Py i

a multitude of foodborne illnesses. Many foodborne
pathogens are given the opportunity to spread due to
lifestyle factors, political, economic and environmental
changes [18].

In industrialized countries, approximately one in
three people annually suffer from mild forms of food
poisoning, which can be regarded as a digestive disor-
der [6; 8; 12; 18].

The globalization of food markets has made the task
of managing microbiological risks more difficult. Lat-
est technologies such as genetic engineering, food irra-
diation, ohmic heating and modified packaging can be
used to increase agricultural production, increase shelf
life or improve food safety [3; 7; 12].

The manifestation of nutritional risk factors can
occur at any stage of the production-consumption pro-
cess, therefore, proper control is necessary throughout
the entire chain of production, supply and sale of food
products, and chemical disinfectants play an important
role in maintaining the proper sanitary and hygienic
level of the above process [1; 12; 14].

Maintaining an appropriate sanitary and hygienic
level of the production-consumption process has its
own characteristics associated with important changes
in modern food supply and production systems, which
include: increasing the complexity of networks and the
dynamics of food supply chains, the intensification of
classical agriculture, the emergence of alternative pro-
duction niches and “green markets” of organic produc-
tion, globalization world processes, accelerating the
pace of life [6; 8].

These processes predetermine the secular trend to
reduce the toxicity of disinfectants, on the one hand,
and reduce the exposure time, on the other.

The role of chemical disinfection in food produc-
tion is difficult to underestimate, and therefore regular
monitoring and analysis of data on the resistance of
pathogens of infectious and parasitic diseases to vari-
ous groups of disinfectants is necessary.

Thus, the issues of assessing alimentary-caused
biological risk factors in terms of resistance to the ef-
fects of chemical disinfectants is an important area of
scientific research.

The purpose of the study was to assess nutritionally
determined biological risk factors in terms of resistance
to the effects of chemical disinfectants.

Research objectives:

— to conduct a qualitative and quantitative assess-
ment of the resistance of alimentary-conditioned bio-
logical factors to chemical disinfectants.

— identify groups of resistance of pathogens to
chemical disinfectants;

— identify the most dangerous biological factors-
threats.

Methods

In the course of the research, we used statistical

methods for analyzing and assessing the resistance of
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pathogens of alimentary-related diseases to chemical
disinfectants.

Statistical analysis was carried out on the materials
of the Ryazan region, provided by the Center for Hy-
giene and Epidemiology of the Ryazan region and the
Main Department of Veterinary Medicine of the Ry-
azan region. The research period covered the data set
for the period from 2019 to 2021.

The assessment of the resistance of alimentary-
caused biological risk factors to chemical disinfectants
was carried out by us, based on a standardized method-
ology [2] according to the following criteria:

1) the duration of the preservation of the pathogen
when exposed to a disinfectant (exposure time);

2) the concentration of the solution;

3) type of disinfectant (groups: least toxic agents,
agents with moderate toxicity, agents with high toxic-
ity).

A quantitative assessment of alimentary-related
biological risk factors in terms of resistance to chemi-
cal disinfectants was carried out by us for six groups
of compounds, among which it is necessary to distin-
guish: alcohols, acids, alkalis, compounds that emit
free active chlorine, aldehydes, phenols and related
compounds.

Alcohols are the least toxic group of disinfectants.
In our case, the sensitivity of biological risk factors to
ethyl alcohol is considered.

A group of chemical disinfectants with moderate
toxicity are acids and alkalis. According to the group of
acids, resistance to the most commonly used inorganic
acids in food production (including acetic acid) used in
canning and pickling, as well as acids used for disinfec-
tion, was evaluated.

According to the group of alkalis, resistance to the
most commonly used preparations containing NaOH,
as well as to caustic soda, widely used in animal hus-
bandry, was evaluated.

The group of chemical disinfectants with high tox-
icity is made up of aldehydes, compounds that release
free active chlorine, phenols and related compounds.

According to the group of compounds that emit free
active chlorine, resistance to the following compounds
was evaluated: sodium hypochlorite (up to 95.2 % ac-
tive chlorine), used for water disinfection, bleach (up
to 2636 % active chlorine), used for wastewater disin-
fection, chloramine (chloramine-B) and sulfochloran-
tin (sulfochlorantin-D) used for focal disinfection (up
to 14—17 % active chlorine).

For the group of aldehydes, resistance to formalde-
hyde glutaraldehyde was evaluated.

For the group of phenols and related compounds,
resistance to phenol, lysol and creolin was evaluated.

The evaluation was carried out according to the for-
mula:

Ler =) (Tex * Cs * Tds), (1)
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where Ler — level of risk of the pathogen persisting
when exposed to chemicals (chemical resistance level);

Tex — the duration of the preservation of the patho-
gen when exposed to a disinfectant (exposure time);

Cs — concentration of the solution,

Tds — type of disinfectant.

The level of chemical resistance is characterized by
the following scale:

from 0 to 1 point — very low level;

from 1 to 3 points — low level;

from 3 to 6 points — medium level;

from 6 to 10 points — high level;

above 10 points — very high level.

Results

Quantitative assessment of alimentary-caused bio-
logical risk factors in terms of resistance to chemical
disinfectants is presented in Table 1 and in Figures 1-4.

Analysis of Table 1 shows that among the presented
biological risk factors, 36.11 % have very low resis-
tance to chemical attack, 16.67 % — medium resistance,
19.44 % — high resistance, 27.78 % — very high resis-
tance.

An analysis of the data presented in Figure 1 shows
that among the group of pathogens with very low resis-
tance to chemical disinfectants, the main share is oc-
cupied by risk factors of bacterial etiology.

Analysis of the data presented in Figure 2 shows
that among the group of pathogens with medium resis-
tance to chemical disinfectants, the main share is occu-
pied by risk factors of viral etiology: hepatitis A virus,
FMD virus (FMD virus) and rotaviruses.

Staphylococcus aureus is also of great sanitary
and epidemiological importance, especially its anti-
biotic-resistant strains (including methicillin-resistant
Staphylococcus aureus), pathogens of strongyloidia-
sis (Strongyloides stercoralis) and amoebic dysentery
(Entamoeba histolytica), which have a borderline high
level of resistance.

Analysis of the data presented in Figure 3 shows
that among the group of pathogens with high resistance
to chemical disinfectants, the main share is occupied by
risk factors for helminthic etiology, with the exception
of the Norwalk virus, which can survive in chlorinated
tap water and cause norovirus infection, as well as the
protozoan Cryptosporidium parvum, which produces
extremely resistant, thick-walled, sporulated oocysts
and causes cryptosporidiosis.

The group of pathogens with very high resistance
to chemical disinfectants mainly consists of risk factors
of helminthic etiology and spore-forming anaerobic
bacteria.

This state of affairs is due to the high resistance of
spores, cysts and eggs of parasites to adverse environ-
mental conditions, as well as chemical and physical
influences.
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Fig. 1. Alimentary-mediated biological risk factors with very low resistance to chemical disinfectants

Discussion and Conclusion

Diseases caused by foodborne pathogens are a
worldwide public health problem. Ensuring food safety
to protect public health remains a major challenge for
both developing and developed countries.

Effective food safety systems are vital to maintain-
ing consumer confidence in the food system and pro-
viding a strong regulatory framework for domestic and
international food trade, which contributes to economic
development.

We would like to note that food safety is an impor-
tant international issue, since food contamination cre-
ates a huge economic burden on society.

Governments around the world are stepping up
their efforts to improve food safety so that no con-
sumer will contract any infection or disease after eat-
ing food. Even in developing countries with low living
standards, governments are forced to pursue a policy of
“rapid change” in the social situation of their citizens,
as the increasing level and importance of urbanization
lead to the need to provide access to purified drinking
water and facilities for the safe production and storage
of food.

Food safety programs around the world are gradu-
ally focusing on farm-to-table methodology as a suc-
cessful method of reducing foodborne risks. Among
various factors, foodborne infectious and parasitic dis-
eases account for about 20 million cases each year, and
the incidence is increasing.

According to various estimates [6; 9; 11; 13—15],
in developing countries, foodborne diseases annually
claim the lives of 2.2 million people, of which 1.9 mil-
lion are children. Food should be a source of nutrition
for people, not a breeding ground for potential patho-
gens that can cause serious and life-threatening illness.

Alimentary-caused biological risk factors are po-
tentially dangerous on a scale covering the entire agro-
industrial production, since they have a number of fea-

tures due to the specifics of living organisms, as a result
of which they are the most unpredictable and difficult
to manage, since when they enter the human body with
food, they are able not only to survive and multiply, but
also further spread from infected individuals to healthy
individuals.

The globalization of food supplies creates condi-
tions favorable for the importation into the territory of
the country and the further spread of foodborne patho-
gens. In recent years, more and more often there are
strains that are resistant not only to disinfectants, but
also to antimicrobial drugs, and leading to the death of
patients due to the ineffectiveness of antibiotic therapy.

The sensitivity of alimentary-related biological risk
factors to chemical disinfectants is an important crite-
rion in determining measures to reduce the risk level
by disinfecting food (pickling, salting) and water (sys-
temic chlorination at water supply facilities), chemical
disinfection of equipment, livestock buildings, agricul-
tural equipment, work surfaces and utensils in food pro-
duction, as well as the skin of personnel and workers.

As the analysis of the data showed, the resistance of
alimentary-caused biological risk factors to chemical
disinfectants is largely due to their etiological charac-
teristics.

Among the group of pathogens with very low re-
sistance, the main share is occupied by risk factors of
bacterial etiology, while Listeria monocytogenes (point
level — 0.318) and Proteus vulgaris (0.327) have thresh-
old values.

Listeria are able to form bacterial L-forms that can
be latently present in the human body, being one of the
causes of exacerbation of chronic tonsillitis, with a de-
crease in immune defense.

Among the group of pathogens with medium re-
sistance to chemical disinfectants, the main share is
occupied by risk factors of viral etiology: hepatitis A
virus (3.189), rotaviruses (3.689) and foot-and-mouth
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disease virus (3.839), while the eggs of the roundworm
Strongyloides stercoralis (4.150) have threshold val-
ues, causing strongyloidiasis, and cysts of Entamoeba
histolytica (5,192), causing amoebic dysentery.

Of particular danger is the latent carriage of Stron-
gyloides stercoralis, which, in a state of immunodefi-

ciency, can cause disseminated strongyloidiasis with a
mortality rate of up to 85 %.

The carriage of Entamoeba histolytica can also be
latent and cause the development of the clinical pic-
ture of intestinal and extraintestinal amoebiasis with a
decrease in immunity. Amebiasis ranks second in the

global ranking of deaths from parasitic diseases.
Table 1

Quantitative assessment of the resistance of alimentary-caused biological risk factors to the effects of

chemical disinfectants

Compounds Chemical
Risk factor Alcohols | Acids | Alkalis | that release | Phenols | Aldehydes resistance

free active CI Points | Level
Bacteria generis 0.020 {0.0005| 0.0001 0.0022 0.002 0.0018 0.027
Leptospira
Coli coetus Bacteria, 0.004 | 0.006 | 0.0048 0.003 0.008 0.0035 0.029
Escherichia coli
Bacteria generis Shigella| 0.008 | 0.009 | 0.0048 0.0065 0.008 0.0126 0.049
Bacteria generis Yersinia| 0.016 | 0.005 | 0.012 0.0065 0.004 0.007 0.051
Bacteria generis 0.010 | 0.015 | 0.0048 0.0065 0.012 0.014 0.062
Campylobacter
Hymenolepis nana 0.004 | 0.060 | 0.0008 0.0001 0.0008 0.0008 0.067 Very
Bacteria generis 0.020 | 0.003 | 0.0048 0.0017 0.0048 0.042 0.076 llowl
Brucella eve
Bacteria generis 0.0082 | 0.030 | 0.012 0.003 0.016 0.028 0.097
Salmonella
Bacteria generis Vibrio 0.020 10.0005| 0.012 0.0165 0.036 0.056 0.141
Francisella tularensis 0.016 | 0.030 | 0.048 0.033 0.012 0.0168 0.156
Toxoplasma gondii 0.060 | 0.015 | 0.048 0.026 0.051 0.084 0.284
Listeria monocytogenes 0.070 | 0.060 | 0.040 0.033 0.045 0.070 0.318
Proteus vulgaris 0.080 | 0.030 | 0.0144 0.0225 0.096 0.084 0.327
Hepatitis (4) virus 0.420 | 1.200 | 1.200 0.0513 0.108 0.210 3.189
Staphylococcus aureus 1.000 | 1.200 | 1.200 0.0065 0.008 0.252 3.667
Virus generis Rotavirus 1.000 | 1.200 | 0.456 0.0248 0.960 0.048 3.689 | Medium
FMD virus 1.000 | 0.002 | 0.016 1.500 1.300 0.021 3.839 level
Strongyloides stercoralis | 1.000 | 1.200 | 0.120 1.500 0.120 0.210 4.150
Entamoeba histolytica 0.020 | 0.060 | 1.200 1.960 0.972 0.980 5.192
Virus generis Norovirus 1.000 | 1.200 | 1.200 0.340 1.300 1.500 6.540
Enterobius vermicularis 1.996 | 1.200 | 1.200 1.500 0.008 1.500 7.404
Genus Helminths 1.000 | 1.200 | 1.200 1.500 1.300 1.500 7.700
Trichinella
Subfamily Helminths 1.000 | 1.200 | 1.200 1.500 1.300 1.500 7.700 High
Echinococcine level
Genus Helminths 1.000 | 1.200 | 1.200 1.500 1.300 1.500 7.700
Opisthorchis
Cryptosporidium parvum | 1.000 | 1.200 | 1.200 1.960 1.536 0.980 7.876
Genus Helminths 1.000 | 0.370 | 1.200 1.500 1.300 4.320 9.690
Diphyllobothrium
M. tuberculosis, M. 1.000 | 1.200 | 1.395 0.810 5.800 0.576 10.781
bovis, M. avium
Bacillus cereus 1.000 | 2.700 | 1.200 4.810 1.300 0.210 11.220
Lamblia (Giardia) 0.070 | 0.060 | 1.200 9.760 0.096 1.500 12.686
intestinalis
Genus Helminths 1.000 | 0.060 | 1.200 0.0001 0.072 10.500 | 12.832
Fasciola Very
Trichocephalus trichiuris| 0.0095 | 3.168 | 1.200 0.660 2.700 20.160 | 27.898 lhlghl
Ascaris lumbricoides 1000 | 11.250 | 1.600 16.500 5805 | 1500 [ 37655 | ¢
Taenia solium 1.000 | 1.200 | 1.200 1.500 17.400 20.160 | 42.460
Clostridium perfringens 1.000 | 1.200 | 1.200 1.500 2.880 40.600 | 48.380
Taeniarhynchus 1.000 | 8.640 | 1.200 3.300 17.400 20.160 | 51.700
saginatus
Clostridium botulinum 2.900 | 0.600 | 1.200 1.500 5.760 40.600 | 52.560
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Quantative assesment of resistance to effects of chemical disinfectants
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Fig. 2. Alimentary-mediated biological risk factors with medium resistance to chemical disinfectants
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Fig. 4. Alimentary-mediated biological risk factors with very high resistance to chemical disinfectants

Among the group of pathogens with high resistance
to chemical disinfectants, the main share is occupied
by risk factors of helminthic etiology, with the excep-
tion of the Norwalk virus (6.540), which can survive in
chlorinated tap water and cause a norovirus infection
with a probability of death, as well as the protozoan
Cryptosporidium parvum (7.876), which forms ex-

tremely resistant thick-walled sporulated oocysts and
causes cryptosporidiosis (often fatal in people with im-
munodeficiency).

The group of pathogens with very high resistance
to chemical disinfectants mainly consists of risk factors
of helminthic etiology and spore-forming anaerobic
bacteria.
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This state of affairs is due to the high resistance of
spores, cysts and eggs of parasites to adverse environ-
mental conditions, as well as chemical and physical
influences.

Among the risk factors of bacterial etiology, Clos-
tridium perfringens, Clostridium botulinum and Bacil-
lus cereus, which cause acute intoxication, represent
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Oco0eHHOCTH (PYHKIHUOHAJIBLHON AKTUBHOCTH
JIAIIUI0MA B oouMTax Sus scrofa domesticus
IPY MHTPAOBAPHUAJIbLHON BUTPU(PUKALNHI

1. A. Crapuxosa'™, T. V1. Ky3pmuna'

! Bcepoccnitckuit HayYHO-MCCIER0BATEeNbCKII MHCTUTYT IeHETUKI U pa3BeleHI A KUBOTHBIX —
dumman GemepanbHOTO NCCIENOBATENBCKOTO IEHTPA )KMBOTHOBOACTBA — B/JK nMenn akagemMmuka
JI. K. OpHcra, Cankr-Ilerep6ypr, Poccus

“E-mail: live8avis@mail.ru

Annomayusn. Coznanve KpuoOaHKa PEnpoyKTUBHBIX KJIETOK M TKaHEH OTKPHIBAET BO3MOKHOCTH MHTEHCU(HKA-
M BHEJIPEHHS MHHOBALIMOHHBIX KJIETOUYHBIX PENPOIYKTUBHBIX TEXHOJIOTHH B MPAKTHKY )KUBOTHOBOJICTBA, OHO-
MeaunuHy, BetepuHapuio. Lleab nccnenosanuns — oneHuts addexTs! mumeruiaruneponara kpemuus (JJMI'K) na
MOP(]OJIOTHIO raMeT M JIMITUIOM OOLIMTOB CBHHEH, MMOABEPTIINXCS MHTpaoBapuaibHOi BuTpudukamuu (MOB).
Metonbl. Burpudukannu noaseprainuck GpparmenTsl (15 x 20 MM) SMUHHKOB, KOTOPBIE TIOCIJIEI0BATEIBHO IKCIIO-
Huposanu B kpuonpotekropax (KITA1 u KITA2) 25 mun. u 15 mus. Cocras: KITA1: 7,5 % stunenruxons (31,
7,5 % mumeruncynbdorenna (JAMCO), 65 % DCB ¢ 2M Obrubero ceiBoporounoro ansdymuna (BCA); KITA2:
2,0 % 3T, 20 % AMCO, 60 % DCB, 1M BCA, 0,5 moinb/n caxaposbl. DPPeKTUBHOCTH ucnoib3oBanus JJMI'K B
UCCJIEAYEMBIX KOHLIEHTPALMSIX Ha KPHOCOXPAHHOCTh OMOOOBEKTOB OIIEHUBAJIM 110 MOP(OJIIOTHH I'aMeT M MoKa3a-
TensiM (PyHKIMOHAIBHOW aKTHUBHOCTH JIUITUIoMa (MOP()OIIOTHS, JTOKAIU3aIUs 1 MHTEHCUBHOCTD (MIyOpeCleHIINN
JIMITUJIHBIX Karlesb, BU3yaln3upOBaHHbIX NprKu3HeHHbIM KpacuteneM Nile Red) B oonurax. Pesyasrarsl. 0,2 %
JAMI'K He uHIynupyeT anonToTHUYeCKHe MPOIECChl B KIETKaX rpaHylie3bl, CHUKAET YPOBEHb TOJIOsAepHaxX KJie-
tok. [Tpu BBesenuu 2 % JIMI'K B cocTaB KpHOIIPOTEKTOPHBIX CPEJl CHIIKAETCS J0JIsl FaMET C TIPU3HakaMu MOp(o-
nornueckoit gerenepanuu (¢ 31 % mo 13 %, P<0,001). AMI'K criocoOcTByeT yBEINYEHHIO YPOBHS raMeT C M03H-
TUBHBIMH [TOKa3aTeIsIMU (DYHKIIMOHUPOBAHHUS JIMITMAHBIX Kallellb: yBEJIMYMBACTCS JI0JIsl raMeT ¢ AndQy3HOii Joka-
nu3armeit (¢ 58 % 10 83 %, P <0,001); Bo3pacTaeT ypoBeHb KJICTOK C HU3KOH HHTEHCHUBHOCTHIO (DIFOOPECIICHIHH
komiutekca Nile red / nmunuanas kamist (¢ 16 % g0 29 %, P < 0,05) u 10315 raMeT ¢ JIMMUAHBIMU Tpanyiamu (47 %
npotu 68 %, P < 0,005). Hayunast HoBu3Ha. Briepsbie naentuduunponans! sddexrs JIMI'K na Mmopdosoruto
JKEHCKHMX TaMeT, alloNTOTHYECKHE MPOLECChl B XpOMaTHHE KJIETOK IpaHyliie3bl U (QyHKIHOHAJIbHYIO aKTHBHOCTh
JUMHJ0OMA OOIIUTOB CBUHEW MPH BO3AEHCTBUM CBEPXHU3KUX Temmeparyp B ycinoBusx MOB. MoaepHU3HpoBaHsl
cpeas! st MOB 0onuT-KyMyTIOCHBIX KOMITJIEKCOB ITyTeM BBeieHus B ux coctas 0,2 % umu 2 % JIMI'K.
Knroueswte cnosa: oount, cBunbs, munuaabie kamwm, JJHK, Nile red, Burpuduxanus.

Jlnsa yumuposanus: Crapurosa /1. A., Kysemuna T. . OcobenHOCTH (DYyHKIIMOHATBHON aKTUBHOCTH JIMITUIOMA B
oouuTax Sus scrofa domesticus npu NHTpaOBapHaIbHON BUTpU(UKaLK // ArpapHblii BecTHUK Ypaia. 2022. Ne 12

(227). C. 62-72. DOLI: 10.32417/1997-4868-2022-227-12-62-72.

Mama nocmynnenusa cmamou: 02.09.2022, oama peuenzuposanusn: 06.10.22, oama npunamusa: 17.10.22.

IHocTanoBka npodaemsl (Introduction)

CoxpaHeHre TeHO(OHIIA BBICOKOICHHBIX IO XO-
351ICTBEHHO MOJIE3HBIM MPHU3HAKaM XHUBOTHBIX, a TaK-
)K€ MCYE3al0IINX TOpPOJ — aKTyalbHas IpoodieMa co-
BPEMEHHOI'0 KHBOTHOBOJICTBA, OJHUM M3 BapHUaHTOB
pelIeHusT KOTOpOoil SBNIAETCS 3aMOpakKUBaHHE TCHETHU-
YECKOro Marepuaja LEHHBIX CEJIbCKOXO3SICTBEHHBIX
*uBOTHBIX [1, c. 132]. KpuoxoncepBauus >KeHCKUX
raMeT TIO3BOJINT 3HAYUTEIBHO HMHTEHCH(UIIMPOBATH
BHE/IPEHNUE HHHOBAIIMOHHBIX KJIETOYHBIX PENPOAYK-
TUBHBIX TEXHOJOTMH B MPaKTUKYy >KUBOTHOBOJCTBA,

©)
N

OMOMeMIMHY, BeTepUHApHUI0. B HacTosmiee BpeMs uc-
TIOJIB3YIOTCS JIBA MOAXO0A K 3aMOPaKHBAHUIO OMO00H-
eKTOB (OpPraHoOB, TKaHEH M KJIETOK): MEIUICHHOE 3aMO-
paxnBaHUe (KPHOKOHCEpBaIys) U ObICTpas 3aMOpO3Ka
(BuTpudukanms). B mporecce kxprokoHCcepBaMy pH
OXJIAXKJCHUH OOpas3loB 10 KPHOTCHHBIX TEMIIEpaTyp
MOJICKYJIBI BOJBI MPEoOpas3yloTcs B KPUCTAILIBI, 4TO
BBI3BIBACT HAPYLICHHE KIICTOYHON CTPYKTYPBI H OHOJIO-
THYECKUX IMPOLECCOB Mocie oTTanBanus. [Ipenmyrie-
CTBOM BUTPH(DUKALMH SIBISIETCS MCHOBEHHBII MIepexos
JKHIKOCTH B COCTOSIHHE JIbJIa C MOJIABICHHEM 00pa3o-
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BaHMsI KPUCTAJUIOB, YTO BCTPEUAETCS KaK MPH IKCTpa-,
TaK M NPU MHTPAOBAPUAIIBHON BUTpU(UKALUK JKEH-
CKHX raMeT mocJie oTTauBanus [2, c. 4]. B To e Bpe-
Msl [TpU BHYTPHQOJUTUKYIISIPHOM (3KCTPAOBAPUATILHOM)
OBICTPOM 3aMOpPAKUBAHUU KEHCKHE TaMeThl 3alllHIiIe-
Hbl OT WHBAa3MM KPUOT€HHBIMH MHKPOOPTaHH3MaMH,
MOCKOJIBKY OKPYXEHBbI TKaHSIMHU SIMYHHUKOB [3, c. 78].
OnHako npu BUTPU(HUKALUK BO3MOXHBI KPHOTPAB-
MBI, BO3HHUKIINE OT (a30BOro mepexoa JHUIUI0B, YTO
0COOEHHO SIPKO BBIPAKEHO Y HKEHCKHX TaMeT, O0rarbix
JIMIUAHBIME KaIlISIMH, B YaCTHOCTH, OOLIUTOB CBUHBU
[4, c. 79]. dna yMeHbIIEHHs HETaTUBHOTO BO3JCi-
CTBHSI HU3KUX TEMIIEPaTyp Ha raMeTbl IPUMEHSIOTCS
KOMIIJIEKCHBIE KPHUONPOTEKTOPbI, MUHHUMHU3UPYIOLINE
JIbI000pa30BaHUE W OIPAaHUYMBAIONINE TOKCHYECKOE
W TepaTOreHHoe JiecTBUe Ha rameTsl [5, ¢. 498]. Oc-
HOBOW OOJIBIIMHCTBA BapUaHTOB KPHOIPOTEKTOPHBIX
Cpex ciy)Kar aHTU(PU3HBIE BELIECTBA — IPOHUKAIO-
HIMe Wi HenpoHukaroupe. Hanbosee yacto ucrnob-
3yIOTCSl MIPOHMKAIOIIUE Yepe3 MeMOpaHy KIETKH M-
METHJICYJIL(OKCH]] ¥ STHIICHIJINKOJIb, & B KAUECTBE He-
NPOHUKAIOUIUX KPUOIPOTEKTOPOB, OOBOIAKHBAIOLINX
KJIETKY, IPUMEHSIIOT TPErano3y, caxaposy, a TaKkkKe IVIH-
LEPHH U ero MpOou3BoMIHkIe [2, c. 3; 5, ¢. 498; 6, c. 2]. B
KayeCcTBE IPOU3BOAHBIX M3BECTHBI Pa3IMYHbIC TIIUIIE-
posnarbl, 00s1alatoIue PaHO3KUBIISIFOIMM, TIPOTHBO-
MHUKPOOHBIM M IIPOTHBOBOCIIAJIUTEIILHBIM CBOMCTBAMHU
[7, c. 92]. OgHUM U3 TakuUX MPOU3BOJIHBIX SIBISIETCS
(CH,),Si(C,H.0,),C.H O, — BonopacTBopuMblii 1ume-
tunruueponar kpemuus (IAMI'K), cunte3supoBaHHBIH
B WUHcturyre opranuueckoro cunresa um. . 4. Ilo-
croBckoro YpO PAH (r. ExarepunOypr). IMI'K B co-
CTaBe CpEJACTBa JUISl JICYCHHs SHIIOMETPHTOB KOPOB
obecrieurBaeT MPOJOHTUPOBAHHOE JCHCTBUE AKTHB-
HBIX KOMIIOHEHTOB [8, c. 22], obmamaeT TpaHCKyTaH-
HBIM M aHTHOakTepuaibHbiM dddexramn (Patent RF
2255939, 2005) [9, c. 56]. Takxke HeMalIOBaKHO, YTO
JUMETHIIIMLEPOJIaT KPEMHHUSI HE U3MEHSET CO BpeMe-
HeM CcBoIo Bs3kocTh [10, c. 2179]. Bee 30 mo3Bonser
ucnonbs3oBats [IMI'K B kauecTBe KpHOIIPOTEKTOPHOTO
KOMITOHEHTA JIJIsl ”HTPAOBAPHAIbHON BUTPU(DUKALIUH.
Lenp HacTOSIIErO MCCIEIOBAHUS — OLIGHUTh KPH-
ornporekTopHble dpdexrel [JMI'K Ha mMopdoioruio
JKEHCKMX TaMeT, XPOMAaTHH COMaTHYECKHX KIJIETOK
OBapUAIbHBIX (OJUIMKYJIOB M JIMIHJIOM OOLMTOB Sus
scrofa domesticus, NOABEPIIIMXCS HHTPAOBAPHAIBHOM
BUTpH(UKAIHH.
MeTtonogorusi 1 MeToabl ucciaenopanusi (Methods)
IToctmopranbHble SIMUYHUKU CBUHEU IOPOABI JIAH-
Jpac 0e3 BUIMMBIX TPU3HAKOB MATOJIOTUH JIOCTABIISIIN
B J1a00paTtopui0 B (PU3HOIIOTHYECKOM PACTBOPE, CO-
JieprKalleM aHTHOMOTHKU CTpenToMUIMH 50 MKr/mMil 1
nenniuie 100 ME/mit. Knetkun rpanynesst (KI7) mmo-
Jydanu acnupanyen QoTUKyYISIPHOM )KUAKOCTH U3 aH-
TpalibHBIX (hoJUIHKyI0B quamerpoMm 3—6 mm. CycrieH-
3uto nenrpudyruposanu npu 250 g 10 mun. Cymnep-
HaTaHT YJaJsuiv, KJIETKU JIBaKAbl npoMbiBasid B PBS.

il il ol il il ol

Kyneruuposanu KI' ((1,1...1,6) x 10° kn/mn cpespr)
3 yaca npu 37 °C B xoHTpoabHOU cpene: PBS ¢ 5 %
CBIBOPOTKH KPYITHOTO POTaToro CKOTa, a TAKXkKe B OTIBIT-
HOMl cpene ¢ 0,2 % AuMeTWINIUIEpOIaTa KPEeMHHUS.
Acnupatsl rpaHysie3bl KOHTPOJIBHONW U ONBITHOM TPy
neHTpudyruposanu ¢ PBS, 3arem Ki1eTKA OTMBIBAIH U
MEPeHOCHIIN Ha TIpeaMeTHoe cTekio. L{urouentpudy-
raTel OKpalluBaJi a3yp2-303MHOM 1O Mbp3io — ['proH-
BauibAy. B kaxk0# mpobe noncunteiBany o 500 kieTox
07l UMMEPCHEN, OIPEAEIISUIN YaCTOThI BCTPEYaeMOCTH
TOJIOAJICPHBIX KJIETOK M arnonTOTHYecKux Ttenew. Jlns
KOJIMYEeCTBEHHOTO aHanu3a cojepxanus JIHK paBHoe
konuuectBo JIHK 3arpyxanu B 1-mponieHTHBIN arapos-
HBIU Iellb, CoACPIKAIIHA 1 MKI/MJI OpOMHUCTOTO 3TUANS,
nof HanpsbkeHueM 80 B. ®dparmentsr /IHK Busyanu-
3UPOBAJIM ITyTEM BO3JEHCTBUS HA renb YD-nu3nyueHus,
a 3areM (ororpadupoBayin. s 3aMOpO3KH TOTOBH-
a1 (parMeHTsl SIMYHKMKA pasmepoM 15 X 20 MM my-
TEM IONEPEYHON pe3eKIn ssuuHuKa. Burpudukanms
(hparMeHTOB SIMYHUKOB MPOBOJANIACH B COOTBETCTBUU
¢ paHee pa3pabOTaHHBIMH B JIA0OPATOPHH MTPOTOKOJIA-
Mmu [11, c. 66—68]. Dkcno3uiyst GHpParMeHTOB MPOBO-
Jquiiack B KpuonporekTopHbix areHtax (KITA) mocne-
JIOBAaTEeNIbHO U cOCTaBMia 25 MUHYT U 15 munyT. [{n4a
3aMOPO3KH KOHTPOJIbHYIO TPYIMIy KyCOYKOB SHYHHKA
nHkyouposaiu B pactBopax KITA1 (7,5 % stuneHriu-
koib (B, 7,5 % numetuncynbpokcua (JJMCO), 65 %
dbocdarno-conepoit Oydpep (PCBH), ¢ nobaencHHEM
20 % Obrubero ceiBoporouHoro ansdymuna (BCA)) u
KITA2 — 15 % 3T, 15 % JIMCO, 59,5 % ®CBb, 10 %
BCA, 0,5 % caxapo3ssl. [[js1 co3nanus yciaoBuid OnbIiTa
1 B KITA2 no6asmsutn JIMI'K B konuentparmmu 0,2 %,
a ans onbita 2 — IIMI'K B xoHnenTparuu 2 %. Butpu-
(unmpoBaHHbIe 00PaA3IBI XPAHWIUCH B )KUIKOM a30Te
He MeHee 24 yacoB. PparMeHThl AUYHHKA KOHTPOIb-
HOMW U OIBITHBIX TPYMI Pa3MOPaXUBAIH TOOUYEPETHO B
pactBope, cocrositeM u3 OCh ¢ mobasnenuem 10 %
BCA, 0,5 % caxapo3sl B Teuenue 1 mun. pu 38,5 °C,
a 3atem B pactBope u3 ®Cb ¢ 0,25 % caxapo3bl 5 MHH.
nipu 38,5 °C. Ilepen BblIEICHHEM OOLIUT-KyMYJIFOCHBIX
komiiekcoB (OKK) ¢parmentsr 10 MUH. 3KCIIOHUPO-
Baim B @CB. Haruusie OKK u OKK u3 nesutpudu-
LMPOBAHHBIX ()PArMEHTOB TOJYYaIH IyTEM PE3CKIINU
suyHuKa. OneHKy Mop(}OJOruu KIETOK KyMyJjroca
JeBUTPU(PUIMPOBAHHBIX  OOLHUT-KYMYJIIOCHBIX — KOM-
IUIEKCOB OCYIIECTBISIN Ha Mukpockorne MBC-9 npu
yBenuueHuu 2 X 14. Jlng ananusa JMIUIOMA U siaep-
HOTO MaTepHaja MPOBOAWIN IBOHHOE OKpalldBaHHE
MIPEABAPUTEIBHO JICHYIUPOBAHHBIX MUIETUPOBAHUEM
OOIUTOB. J[JIs1 3TOr0 OOIMTHI MOMENaIN B 2 MJI pac-
tBopa Nile red (1 MkM), HHKyOMpOBaJIM 5 MUH. IIpU
KOMHATHOM TeMIeparype, 3aTeM IepPeHOCHIIH 10 OTHON
KJIETKE B KaXAyl0 TyHKY 12-myHouHOrO ctekia. [{uro-
JIOTHYECKas OI[eHKA JIMMUA0MA OOIIUTOB MPOBOAMIACE
¢ moMouipio Mukpockorna Carl Zeiss Axiolmager A2m.
JluameTp JUMUAHBIX Kalelb OLEHUBAIH B OTHOLICHHN
K JIMaMEeTpy OOIMTA, UCTIONB3Ysl porpammy JMicroVi-
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sion 1.2.7. Jlnst paH)XUPOBaHUS OOILIMTOB (PUKCHUPOBATH
JMaMeTp JIMIUIHBIX Kalleilb B OTHOILEHUH K THaMETPy
OOLIMTA: JINIU/IHBIE KaIUIH, HMEIOLIHNE THaMeTp MeHee
10 % oT nuameTpa OOIMTA OMPEIESUIN KaK IPaHYIIbI,
a JIMIUIHBIC KAk, uMeromume auamerp oonee 10 %
0T AMaMeTpa OOIMUTA, — KaK KiacTepsl. B sxcriepumen-
TaxX HCIOJb30BAIM PEAareHThbl IPOU3BOACTBA (HUPMBI
Sigma-Aldrich, 3a wuckitoyeHueM BBIIIEOOO3HAYCH-
HbIX. CTaTHCTHUECKYI0 00pabOTKy MOJyYEHHBIX JlaH-
HBIX TPOBOJIHJIM C UCTIONIb30BaHueM Kputepus x> [Tup-
coHa u kpurepusi CThIOJICHTA C TOMOIIBIO CTaTUCTHYE-
ckoit mporpammsl Statistica 6.0 (Dell, CILIA). {locro-
BEPHOCTH PA3JIN4Msl CPABHUBAEMBIX CPEAHUX 3HAUCHUN
OLIEHUBAJIU MIPU TpeX YPOBHIX 3HauuMoctu: P < 0,05;
P <0,005; P<0,001.
Pesyabratsl (Results)

Kax mokazaHo paHee, TUMETWINIUIEPOIAT KPEeM-
HUs, OOJa/latoNMii PaHO3aKMBIIAIONICH, TPAHCKYTaH-
HOHM, aHTHOAKTEepUaIbHON CIOCOOHOCTHIO B KOHILEH-
tpauuu 0,2 % ymydmiaeT MOKa3aTedd SAEpHOro Co-
3peBaHusl JAEBUTPUPHULIMPOBAHHBIX rameT [12, c. 54].
B Bri0ope konunentpanun JIMI'K s HacTosiero uc-
CJIC/IOBaHMsI MBI ONUPAINCH HA JaHHbBIE, MOIyYCHHBIE

M 1 2

Puc. 1. JHK-ppaemenmayus
(«anonmomuueckas necmHUYA») 8 UHMAKMHDLX
u o6pabomannvix 0,2 % JIMI'K knemrax eparyrnesol.
M - mapxep, 1 - koumponv, 2 - 0,2 % JIMI'K
Fig. 1. DNA fragmentation (“apoptotic ladder”) in intact
granulosa cells and cells treated with 0.2 % SDMG.
M - marker, 1 - control, 2 - 0.2 % SDMG

- ArpapHblit BecTHUK Ypana Ne 12 (227), 2022 1.

HaM{ TpU HM3YYEHHUH IMTONPOTEKTOPHBIX 3(dhexToB
JUMETHIIIIMLEPOoJIaTa KPeMHHS B KJIETOUHBIX ITOITYJIs-
LUSIX TPaHyIe3bl, aCIIUPUPOBAHHBIX U3 IMYHUKOB CBH-
Hel. J[aHHbIE MO MCCIEI0BAHUIO YaCTOT BCTPEUaeMO-
CTH «TOJIBIX siiep» B oOpasuax ¢ godasnenuem JJMI'K
npuBeeHbl B Tadnune 1. B maskax o0pasios, mpuro-
TOBJIGHHBIX M3 HMHTAaKTHBIX KIJIETOK, ObLI OOHapy»KeH
HAUOOJIBIINHN MPOLEHT «rONbIX simepy» (Oonee 58 %) u
anonroTrueckux teen (13 %), B To Bpemsi Kak B 00pa3-
nax ¢ gooasnenuem 0,2 % AuMeTWIIIIMLEPOIaTa KPeM-
HUSI YaCTOTa BCTPEYAEMOCTH «TOJIBIX SIIEP» 0Ka3aJoCh
Ha TMOPSJOK HHXKE, a arloNTOTHYECKUE Tellblia I10CIie
J100aBJIeHUs] HAHOYACTHIL HEe ObLTH OOHAPYKEHBI.

AnonToTuuecKue MpoLecchl B HATUBHBIX M 00pa-
6oranubix JIMI'K kierkax rpaHynes3bl U3ydalid C HC-
nons3oBanuem [111P-ananu3a (puc. 1).

Ha anekrpodoperpamme oOHapyXeHbI TOPOKKU C
¢dparmentupoBanubiMu JIHK HywkHEN dparmMeHT map-
kepa — 100 m. H., HIOKHUH (QpParMeHT KOHTPOJIBHOTO
obpasma — 180-200 m. H., YTO COOTBETCTBYET caMoi
KOPOTKOH HYKJIEOCOME IIPH arloNTOTHYECKOI (hparmeH-
taiuu JJHK. @parmenranus JJHK He Oblia BhIssBICHA
Ha JIOpOXKKax ¢ oOpasuamu, obpaboranHbiMu 0,2 %
JMI'K (puc. 1). B nemnom mpencraBieHHbIE JaHHBIE
o ananu3zy Bosaeiictus 0,2 % JIMI'K Ha kieTku rpa-
HYJIE3bl CBHJIETEJILCTBYIOT O €r0 4YeTKO BBIPAKEHHOM
urorporekTopHoM 3ddexre. C yderom naryOHOro
BO3JICHCTBHS CBEPXHU3KUX TEMIIEpaTyp Ha KJIETOYHbIE
KOMIIAPTMEHTBI 3aJadeil MCCIEAOBaHUS CIELYyIOLIeH
CepUH HKCIIEPUMEHTOB SIBUJIOCH BBISBICHUE XapaKkrepa
BozneiictBusa JIMI'K Ha Mopdonoruo xeHCKux ramer
1 0coOeHHOCTeH (DYHKIIMOHUPOBAHUS JIUIHAOMA B 00-
LUTaX B YCIOBHSX BO3JICHCTBHS CBEPXHHU3KHX TEMIIe-
paryp.

BosBpainasich K BOIpocy NpOHHUKAIOLIEH Croco0-
HOCTH KPHOIIPOTEKTOPHBIX areHTOB, CIIEIyeT OTMe-
TuTh, 4T0 A. 1. Villaverde et al. npu KprokoHCepBaIu
CHepMBbl KOTOB ucnonb3oBanu 3 %, 5 % u 7 % mune-
puHna [13, c. 734], a P. Q. Zhang — ot 60 % 1o 80 %
DIMLEPUHA TIPU KPUOKOHCEPBALMH JKUPOBOH TKaHU
meieit [14, c. 2]. AIMI'K B konuentpammu 1 % cHu-
’KaJl JIOJI0 KJIETOK TPaHyle3bl ¢ siIpaMy B COCTOSIHUU

Tabmua 1

YacToThI BCTPEYaeMOCTH «T'ONBIX AffeP» M AIIONTOTNYECKNX Teflel] B KJIeTKaX rpaHy/es3bl
nHKy6upoBaHHbIX ¢ JMTK (1,6 x 10°k1/M1 — 4 HOBTOPHOCTM)

I'pynnsi 3xcnepuMenTa

Jlonst KJIETOK ¢ «TOJIBIMHM SIAPAMM,
0

HOJ’Iﬂ KJIETOK C alIONTOTHYC€CKUMHU

% Teabnamu, %
Kontpoib 58 £4,93 13+3,36
0,2 % IMI'K 2+0,95 He oGHapyxeHO

Table 1

Frequencies of naked nuclei and apoptotic bodies in porcine granulosa cells treatment with silicon di-
methylglycerolate (1.6 x 10° cells/ml - 4 replicates)

Experiment groups Level of cells w(t;/z(‘)h naked nuclei, Level of cells witl:/) apoptotic bodies,
Control 58+4.93 13+3.36%
0.2 % SDMG 2+0.95 Not detected
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nukHo3a [15, c. 63]. Pexomennmaruu M3rotoBUTEIEH
n nocrasupkoB JIMI'K (MOC YpO PAH) u oOnapy-
JKEHHBIE PA3JIMYKs B TIPOLEHTHOM COOTHOIIEHHH 0a30-
BOTO BELIECTBA IIMIEPOrHporesiel (INMIeprHa) npu
BUTpU(UKAMKA OO0yCIOBMIM BbIOOD KOHIEHTPAIUU
(0,2 % u 2 %). Pesynprarel no ananuzy mopdonaorun
OOILIMTOB C yYeTOM NPHU3HAKOB JereHepanuu (Herpa-
BUIIbHAsT opMa OOLMTa, HEOJHOPOAHAS IMTOILIA3Ma,
OTCYTCTBHE KyMYJIIOCA, TIOBPEIKICHHE 30HBI TIEJUTIOLH-
Ja U T. J.) 1I0Cje MHTpaoBapHalbHOW BUTpH(UKALINN
MIPEJCTaBIEHbI Ha pUC. 2.

[Ipu BO3nEHCTBIM CBEPXHU3KUX TEMIIEPATyp yBe-
JIMYUBACTCS JIOJISl TAMET C TIPU3HAKAMHU JIereHepalu, a
HMMEHHO C HENPABUIIBHOM (POPMO¥ 00IIHMTa, HEOTHOPO/-
HOHM IIMTOIUIa3MOM, OTCYTCTBHEM KYMYJIIOCA, TTOBPEXK-
JICHUEM 30HbI nejuronuaa u T. 1. [lociie naTpaoBapu-
QJIBHON BUTpH(UKAIMHU JI0JsI OOLUTOB C ITPHU3HAKAMH

be3 Butpudukanmu
Konrpons
Omsit 1

OmnpiT 2

0 10

20

30 40

@ % 0OLMTOB C IPU3HAKaMH AET Hepauy 110 MOp(HoIOTHH

Puc. 2. Brusnue JIMIK na mopgonozuio oouumos ceuneil
nocze UHMpPAaosapuanvHoil sumpuduxayuu (Koau4ecmeo
ooyumos - 538; 3 nosmoprocmu). Konmpono — KITA2:
15 % smunenenuxons, 15 % oumemuncynvgoxcuoa, 59,5 %
pocpamno-conesozo 6ydepa, 10 % Gviuvezo col80pOMOUHO20
anvbymuna, 0,5 % caxaposvi; onvim 1 — konmponv u 0,2 %
JIMTIK; onvim 2 — koumpons u 2 % JIMI'K. [Jocmoseprocmo
pasnuuuii x*-test: “* P < 0,001, ““P < 0,01, %P < 0,005

be3 Butpuduxanun
Kontpons

Omnsit 1

g
Ombir?  ———

0 50

% 00LMTOB C onpe/e/ieHHOii MOp(]oIorueii JIUIMHAHBIX
Kanejb

100

OCwmemmannble B panyns

Puc. 3. Mopgonozus nunuoHoLx kanenv 6 004UmMax céumetl
noczne UHMpaosapuanvHoil sumpuduxayuu (Konu4ecmeo
ooyumos - 394; 3 nosmoprocmu). Konmpono - KITA2:
15 % amunenenuxons, 15 % oumemusncynogoxcuoa, 59,5 %
pocpammo-conesozo 6ygpepa, 10 % 6viuvezo coi60POMOUHO20
aﬂb6ymuﬂa, 0,5 % caxapo3svl; onvim 1 — konmponv u 0,2 %
JIMTIK; onvim 2 — konmponv u 2 % JJMI'K.
Jlocmoseprocmo pasnuuuii x*-test:
aie bid ag b D < (0,001, % ¥/P < 0,05, “¢ " P < 0,005

Ty Yy _|vw™
al A L L L

JIETeHepalil B KOHTPOJBHOH TpyIIe JIOCTOBEPHO
yBesnmumiaack Ha 22 % (¢ 9 % 10 31 %, P < 0,001),
a B IIepBOi onbITHOH rpynmne (koHnenTpauus AMI'K —
0,2 %) Ha 19 % (¢ 9 % mo 28 %, P < 0,001). Cnexnyer
OTMETHUTh, 4TO Bo3neicTBue 2 % JIMI'K Ha ramersi
IpY BUTPpU(HUKALUK HE TPUBEIIO K JOCTOBEPHOMY yBe-
JIMYECHUIO YPOBHSI MOP()OJIOTHYECKH JereHepHpPOBaH-
HBIX 001UTOB (13 %) B CpaBHEHUU C J10IeH HATUBHBIX
ramet (9 %). [Ipu BBenennn JJMI'K B koHIEHTpaumu
2 % B cocTaB KPUONPOTEKTOPHBIX CpeJl YPOBEHb raMeT
¢ nereHepanueit cHusmics Ha 18 % B cpaBHEHUU ¢ KOH-
tposiem (¢ 31 % no 13 %, P < 0,001). Takxe ormeye-
HO, 4TO BUTPU(UKALMS B ONBITHBIX YCIOBHSX C 2 %
JMI'K (13 %) cHmkaeT ypoBeHb raMeT ¢ MpU3HaKaMU
MOp(OJIOrHYECKOl nereHepanuu Ha 15 % B cpaBHCHUN
¢ surpudukanue npu 0,2 % JIMI'K (28 %, P <0,01).

Without vitrification
Control
Experience 1

Experience 2

0 10

20

30 40

B % of oocytes with signs of degeneration by morphology

Fig. 2. The effect of SDMG on the morphology of porcine
oocytes after intraovarian vitrification (number of oocytes —
538; 3 replicates). Control — CPA2: 15 % ethylene glycol,
15 % dimethyl sulfoxide, 59.5 % phosphate-buffered saline,
10 % bovine serum albumin, 0.5 % sucrose; experience
1 — control and 0.2 % SDMG; experience 2 — control and 2
% SDMG. Significance of differences y’-test:
abaep < 0.001, <P < 0.01,%P < 0.005

Without
vitrification

Control

Experience 1

g

Experience ? |~

0 50
% of oocytes with defined lipid droplet morphology

O Mixed B Granules

Fig. 3. Morphology of lipid droplets in porcine oocytes after
intraovarian vitrification (number of oocytes — 394; 3 repli-
cates). Control - CPA2: 15 % ethylene glycol, 15 % dimethyl
sulfoxide, 59.5 % phosphate-buffered saline, 10 % bovine
serum albumin, 0.5 % sucrose; experience 1 — control
and 0.2 % SDMG; experience 2 - control and 2 % SDMG.
Significance of differences y*-test:
welid ag BAP < 0,001, % 4P < 0.05, P < 0.005

100
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be3 Butpudukarym
KonTpons
Ot 1

OmnpIT 2

0 10 20 30

40 50 60 70 80 90

100

% 00LMTOB C OTIpeAeIeHHO M JTOKAJIU3auMel JIUNMUIHBIX Kanelb

O Xaotnunas B JTuddy3nas

m [TepudepuitHo-nIepHHyKIICapHAst

Puc. 4. Bozdeiicmeéue Oumemunzniuueponama KpeMHus Ha T0KAAUSAUUI0 TUNUOHBLX KANeb 6 00UUMax céuHetl nocie
uHmpaosapuanvHoil sumpugurxauuu (Konuuecmso ooyumos — 422; 3 nosmoprocmu). Konmpono - KITA2:
15 % smunenenuxons, 15 % oumemuncynogoxcuoa, 59,5 % pocpammo-conesozo 6ydepa, 10 % 6viuvezo cbi60poMouHo20
anvbymuna, 0,5 % caxaposvi; onvim 1 — konmponv u 0,2 % JIMIK; onvim 2 - koumponv u 2 % JMIK.
Hocmoseprocmo pasnuuuil y*~test: “'P < 0,005, b P < 0,05, =% % b*P < 0,001, "P < 0,01

Without vitrification
Control

Experience 1
Experience 2

0 20

40 60 80
% of oocytes with specific localization of lipid droplets

100

OChaotic BDiffuse B Peripheral-renuclear

Fig. 4. The effect of silicon dimethylglycerolate on the localization of lipid droplets in porcine oocytes after intraovarian vitrifi-
cation (number of oocytes — 422; 3 replicates). Control - CPA2: 15 % ethylene glycol, 15 % dimethyl sulfoxide,
59.5 % phosphate-buffered saline, 10 % bovine serum albumin, 0.5 % sucrose; experience 1 - control and 0.2 % SDMG; experi-
ence 2 - control and 2 % SDMG. Significance of differences x*-test: “'P < 0.005, "*"*P < 0.05, “* % ¥*P < 0,001, “'P < 0.01

Ornenka MOP(HOJIOTHH W JTOKAIH3ALNH BHYTPHKIIE-
TOYHBIX JIMMUAHBIX KalleJIb OOI[UTOB CBUHEH OCYIIECT-
BIISIACH IYTEM BU3YAJIM3AIMU JIMIHIHOTO COMACPKH-
Moro ¢yopectieHTHBIM Kpacuteniem Nile red. Jlannbrid
KpacuTelb YCHEIIHO NPUMEHSIETCS ISl BU3yaln3alun
JUMUAHBIX Karelb, JIOKAJTM30BAHHBIX B IMTOILIA3ME
KEHCKOM TaMEeThl, MOCKOJIbKY SBISETCS CHenudude-
CKUM K Tpurmuiepuaam [16, c. 1023 (B), 17, c. 3].

PamxupoBaHue OOIMTOB MO MOP(OIOTHN JIUIUA-
HBIX KalleJib IPOU3BOIMIIOCE B COOTBETCTBUH C BBIIICY-
Ka3aHHBIMU XapaKTEPUCTUKAMH Ha TPYTIIIbL:

1) OOLIUTHI C TUITUAHBIMH KaIUIIMU B (hOpMe TPaHyd;

2) OOTMTHI C INTTUIHBIMHU KAaIUTAMU B (POPME TPAHYIT
1 KJIACTEPOB — CMEIITAHHBIH THII.

Kak nokaszaHo panee, TUNUAHBIC KAIUTH B OOIUTaX
C TIOJIOKUTENbHBIMU KaueCTBEHHBIMU XapaKTePHCTHKA-
MU UMEIOT GOopMy MeIKHuX Tpanyi [18, c. 132].

Bo3snelicTBue cBEpXHU3KUX TEMIIEpaTyp MPOBOLU-
PYET CHMKEHHE 10T OOLUTOB C JINMUAHBIMHU KaIUIIMU
B BHJIE TPaHYJI U, HAIPOTHB, MOBBIIICHNE YPOBHS TaAMET

66

CO CMEIIaHHBIMHU (hOpMaMHU JTUIHUIHBIX Karenb (puc. 3).
Tak, 701 HATUBHBIX TaMET C TPAHYJINPOBAHHBIMHU JIH-
MUAHBIMA KarursiMu (82 %) JDOCTOBEpHO TPEBBIMIACT
TaKOBYIO KakK B KOHTPOJsHOH (56 %, P <0,001), Tak u B
ONBITHBIX rpymmax skcnepumenta (0,2 % JIMI'K: 68 %
npotus 82 % B koHTpOIE, P <0,05),2 % JIMI'K—-47 %
npotus 82 % B koHTpoIe, P <0,001). [Tpn Bo3aelictenu
CBEPXHHU3KHUX TEMIIEPaTyp MOKA3aHO JOCTOBEPHOE yBe-
JUYEHNE O TaMeT CO CMENIaHHO Mopdomoruei B
KOHTPOJIBHON TPyTNIe AEBUTPU(DUIIMPOBAHHBIX TaMeT
(44 %, P < 0,001), B mepBoii omertHo# rpymme (0,2 %
JIMI'K) stot mokasarens coctaBun 32 %, P < 0,05,
BO BTOpO# ombITHOH rpymme (2 % JMI'K) — 53 %,
P < 0,001 B cpaBHEHNH ¢ yPOBHEM HATHBHBIX TaMET CO
cmemranHoit mopdomnorueit (18 %).

Jlonist OOLUTOB C I'paHyAMPOBAHHBIMH JINIHIHBIMA
KalusiM{, BUTPU(HUINPOBAHHBIX C HCIOJIB30BAHUEM
0,2 % AMI'K, nocToBepHO BBIIIE TOTU aHAIOTUIHBIX
ramMeT B ONMBITHOM Tpymmsl 2 (koHnerTpanus JJMI'K —
2 %, 68 % mpotus 47 % cooTBeTcTBEHHO, P < 0,005).
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Ha puc. 4 npezncraBieHsl pe3yiabTaTbl IO BO3ACH-
CTBHIO CBEPXHHU3KUX TEMIIEPATyp Ha JIOKAJIU3ALHUIO JIH-
NU/IHBIX Karesb B ooluTax cBuHel. [lonmymsiimio ramer
PaHXHPOBAIIU Ha 3 TPYIIIbI — B COOTBETCTBHHU C PACIIO-
JIO)KEHHEM JIMITUIIHBIX Karlelib B 0OIlIa3Me: ¢ nepude-
puitHO-TIepeHyKIIeapHOH, ¢ quddy3HOU (paBHOMEPHOE
pacroyioKeHHe JTUMUIHBIX Karelb 10 UTOIIa3Me 00-
IIUTA) U C XAaOTUYHON (HEpaBHOMEPHOE PACIIOIOKEHUE
JIUTIHIHBIX Karenb 110 IUTOIIa3Me OOLUTA) JIOKaIu3a-
uueit [18, c. 5; 19, c. 142].

[Tocne nHTpaoBapuanbHOW BUTPU(DHUKALMK BbISIB-
JICHO TOBBIILICHNE JI0JIeH TameT ¢ niepudepuitHo-riepu-
HykJeapHo# jokanusanueit JIK B oneiTHON rpymme ¢
0,2 % AMI'K B cpaBHEHUH ¢ TPYIIION HATUBHBIX KJIETOK
(24 % npotus 8 % coorBeTcTBeHHO, P < (0,005). Taxke
OTMEUEH POCT J0JIU raMeT ¢ TudQy3HON JTOKaTH3AIIH-
eif B kouTponbsHOH (73 % mpotus 58 %, P < 0,05) u
onbITHOM ¢ 2 % JIMI'K (83 % mpotus 58 %, P <0,001)
Ipyliax B CpaBHEHMH C HAaTHBHBIMH oouuTamu. Ha-
NPOTHB, BIMSHUE CBEPXHU3KHX TEMIIEPATYP BbI3bIBACT
CHIDKEHHUE JI0JIEH OOLIUTOB C Xa0TUYHOM JIOKaJIU3aLuen
[0 CPaBHEHHIO C YPOBHEM HAaTHUBHBIX KJIETOK (34 %)
KakK B KOHTpoJbHOM rpynme — 10 11 % (P < 0,001), Tax
U B OIBITHBIX Tpymmax — 10 7 % B o6eux (P < 0,001).

Honst oouuroB nocne Burpudukanuu ¢ IMIK B
koHueHtpanuu 0,2 % ¢ nepudepuiitHo-nepuHyKIiIeap-
HOMU JIOKaJIn3aluel JIMMUIHbIX Kalesb JI0CTOBEPHO Ipe-
BBICHJIA JIOJIIO TAMET C QHAJIOTUYHBIM PACIIOIOKEHUEM
JIMIUAHBIX Kalellb, BATpUGHUIUpoBaHHbIX ¢ 2 % IMI'K
(24 % npotus 10 % coorsercTBeHHO, P < 0,01). IToka-
3aHO J0CTOBEpHOE yBenuueHue (Ha 14 %) nonu ramer
¢ nuddy3HON JTOKaTM3aIKEH, TOTyYeHHBIX U3 (HoH-
KYJIOB ()parMeHTOB SIMYHMKOB, BUTPU(PUIMPOBAHHBIX
B ONBITHOI rpynme ¢ BBeaeHueMm 2 % JAMI'K (83 %)
B CPaBHEHUH C YPOBHEM raMeT, BUTPUPUIHPOBAHHBIX
B onbITHOHU rpynme ¢ 0,2 % IAMI'K (69 %), P < 0,05.

Ha puc. 5 npeacrasieHsl pe3yibraTbl 110 OLEHKE
UHTEHCUBHOCTH (uryopecueHuuu komriekca Nile red /
JIMIUIHAS KAl B OOLMTAX, MOABEPIILIMXCS MPOLIEIY-
pe UHTPaoBapHUAIbHON BUTPUPUKAMU. AHAIHU3 TIOKa-
3arenell MHTEHCUBHOCTH (IyOPECLEHLUH KOMILIeKca
Nile red / munuaHast Karist MoKa3al, YTO J0JIsT OOIUTOB
(37 %) ¢ HU3KOI MHTEHCUBHOCTBIO CBEUEHUS T0CTOBEP-
HO IIPEBBICUIIA JIOJIIO FaMET C aHAJIOTUYHOU Ipajaluen
B KOHTponbHOH (16 %, P < 0,005) u B onbiTHOM (22 %,
P <0,05) rpynmax ramet, BUTpU(GHLIUPOBAHHBIX C 2 %
JMI'K. 107151 HATUBHBIX OOIUTOB C BEICOKOW HHTEHCHB-
HOCTBIO CBCUCHHMS JIMITUAHBIX Kareib (6 %) Oblia 1mo-
CTOBEPHO HMXKE YpPOBHS T'aMeT, BUTPUPUIMPOBAHHBIX
B KOHTpOJIBHBIX (18 %, P < 0,01) n ONBITHBEIX Tpymmax
¢ ucnonb3oBaruem 0,2 % IMI'K (16 %, P < 0,05) niu
2 % JAMI'K (19 %, P < 0,01). [Tocne uHTpaoBapuab-
HOM BUTpH(UKAIMU BBISBICHO JOCTOBEPHOE IPEBBI-
HIEHHE JIOJH OOLMTOB, BUTpU(HLMpoBaHHbIX ¢ 0,2 %
JMI'K ¢ Hu3KOW MHTEHCHBHOCTBIO CBeucHHs (29 %)
HaJl ypOBHEM KOHTPOJIBHBIX ramer (16 %), P < 0,05.

-l P P P Py i

Oocyxnaenue u BbIBoAbI (Discussion and Conclusion)

W3BecTHO, 9YTO OAHUM M3 CHOCOOOB 0Opa3oBaHUS
KPYMHBIX JIMIIUIHBIX Kareslb SBISETCS CIUSHUE MEM-
OpaH MaibIX JMIUAHBIX Kalelb W OObEAMHEHHE HX
BHyTpeHHEero conepxkumoro [20, c. 142]. Ilpu kpuo-
KOHCEpBALMM BaXHBIM SBISETCS (PAa30BBI mepexon
BHYTPUKJIETOUHBIX U MEMOpAHHBIX JIUMUAOB U3 >KUJI-
KOW HEyTopsAAouYeHHOH (ha3bl B TBepI00Opa3HyIo yIIo-
psinodeHHy0 (basy HpH CBEPXHHU3KHX TEMIIepaTypax
[4, c. 79]. EcTp mpenmoioxeHue, 9TO MEXIy TeMIle-
partypamu Hadasna (ha30BOTO IEPEX0aa JIUIHUI0B U KPH-
CTAJUTM3AINH JIUITUI0B, TIPOUCXOSIIEM TIPH BUTPUPH-
Kalluy B IIPEAEIBHO KOPOTKHE CPOKH, TPUIIUIIEPHUIBI
MHTPALEIUTIONAPHBIX JIMMUAHBIX Kalelb Haxo[saTcs B
MIPOMEKYTOUHOM KUAKOYMOPSJOYEHHOM COCTOSTHUH
[21, c. 581]. MeTtonoM paMaHOBCKOW MHKPOCKOIIHH
W. B. MokpoycoBoif u ap. ObUTO MOKa3aHO COCYIIe-
CTBOBAaHHUE JIMMUAOB B TBEPJOOOPA3HOM YIOPSAOUCH-
HOM M JKHAKOM HEYHOPSAJOUYEeHHOM (ha30BOM COCTO-
SIHUM BHYTPU OJHOM M TOM € JIMIIUJHOW Karluld IpH
HU3KHUX TEMIIepaTypax B Ipolecce KPHOKOHCEPBAINU
[22, c. 180].

Takum o00pas3om, (Ha30BBI TEpexon JINIHIOB
BIIMSICT HAa WX COCTOSIHUE NPH BUTPU(PUKAINK, UTO B
JabHEHIIEM /10, BO BPeMsI U TIOCIIe AEBUTPU(PUKAIIIN
CKa3bIBaeTcss Ha MOP(POPYHKIIMOHATHHOM COCTOSHHU
JUMUAHBIX Karellb, B TOM YHCJIE Ha M3MEHEHHH HX
Mopdomnorun. [loaTBepxkaeHNEM 3TOMY CIyXKaT JaH-
Hele uccnenoBanmst X.-W. Fu et al, roe mokasaHo ye-
JMYEHNE KOJIMUECTBO MEJIKHX JINTTAAHBIX Kalleslb OCIe
JeBUTpUHUKaUy oonuToB [23, c. 164].

[TomyueHHble HaMM JlaHHBIE HE MOATBEPXKIAIOT
pe3yabTaThl ONyYEHHBIE aBTOPAMH, BEPOSITHO, BBHUIY
Pa3HBIX YCIOBUI M 00BEKTOB BHTpHpHKannu. Kpome
TOTO, UCXO/Isl U3 PA3HUIIBI ITOTYUEHHBIX PE3YyNIbTaTOB MO
OLIEHKH MOP(OJIOTHN JTUMUAHBIX Kaleldb B OMBITHBIX
TPYHIIaX MOKHO TIPEATOIOKUTh, YTO KOHIIEHTPALUS
JAMI'K oka3biBaeT BIMSIHME Ha €r0 NPOHUKHOBEHUE B
IUTOIUIa3MY KJIETKH M W3MEHEHHE TpaHHll (a30BOTO
mepexofa JUMUAOB. Tarxke M3BECTHO, YTO (ha3oBBIN
Mepexo/] JIUMUA0B BIHUACT Ha JIOKAIN3AINIO JIUTHHBIX
Karenb [24, c. 136].

[To mpencraBiIeHHBIM HaMH JaHHBIM aupdy3HOE
pacIpesiesnieHye JTUMUHBIX KallelIb BhI3BAHO TTOBBIIICH-
HueM koHueHtpauuit JMI'K B kpuonporekropax 1o
2 %. JIOTHYHO TPEIONIOKNUTh, YTO YBEIHUCHHOE KO-
JMYECTBO AUMETHUIIIHIEPOIaTa KPEMHHS B KPUOIIPO-
TEKTOpPE CIIOCOOCTBYET OONBIIEMY TPOHUKHOBEHHIO
ero uepe3 000I0UKy (POIIIHKYIA, CICICTBHEM YETO SB-
nsetTcs nosbimeHHoe kommdectBo JJMIK B dhommmky-
JSIPHOH KHUJIKOCTH M IUTOIUIA3ME OOIUTA, YTO MOMKET
OOBSICHUTH pPa3JINyuusl B PE3YJIbTaTaX MEKAY OMBITHBI-
MH TpynnaMu. TpUIIHIEpHIbl — OCHOBHOW MCTOYHHUK
SHEPreTHYECKUX 3aMacoB KJIETKH, KOTOPBIH HCIONb3Y-
eTcs Aist (GOPMUPOBAHUS STHIIEKIETKH.
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Puc. 5. Bosoeiicmeue Oumemuneiuyeponama KpemHus Ha unmercueHocmy garoopecyeryuu (M®) komnnexca Nile red /
UNUOHAS KANAS 6 00UUMAX CUHELl NOCIe UHMPAOBAPUANILHOT UumMpuduKayuu (Konuuecmso oouumos — 375;
3 nosmopnocmu). Koumponv - KITA2: 15 % amunenenuxons, 15 % oumemuncynogoxcuda, 59,5 % dpocpammo-conesozo
6ypepa, 10 % Oviuveeo coL8opomourozo anvoymuna, 0,5 % caxaposuvi; onvim 1 — konmponwv u 0,2 % JMIK; onvim 2 -
koumponv u 2 % JIMI'K. JJocmoseprocmo pasnuuuii x*-test: “'P < 0,005,%¢ "* P < 0,05, “**¢ @ ¥*P < 0,001, *' P < 0,01
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Fig. 5. The effect of silicon dimethylglycerolate on the fluorescence intensity (FI) of the Nile red / lipid drop complex in porcine
oocytes after intraovarian vitrification (number of oocytes — 375; 3 replicates). Control — CPA2: 15 % ethylene glycol,
15 % dimethyl sulfoxide, 59.5 % phosphate-buffered saline, 10 % bovine serum albumin, 0.5 % sucrose;
experience 1 - control and 0.2 % SDMG; experience 2 - control and 2 % SDMG. Significance of differences y*~test:“'P < 0.005,
ek P < 0,05, 9 5091, 5P < 0,001, % P < 0.01

Paznoxxennem criektpos Nile red nokasano cHuxke-
HUE YpOBHS Tpunmuepuaos Ha 17,7 % npu co3pesa-
HUU oouuTa CBUHBM [25, c. 51]. CnenoBarensHo, YeM
Oornplliee ydyacTe TPUNIMIEPUAOB B MHTPALIUTOILIA3-
MaTHYECKUX Tpolieccax B KICTKE, TeM HIKE MHTCH-
CHBHOCTH OKpAIIMBAaHUS JMITUIHBIX Kallellb KpacuTe-
nem Nile red. B cooTBeTcTBUM C MOTyYEHHBIMU HAMH
pe3ynbraraMu 110 HWHTEHCHBHOCTH (DIIyOpECHECHIINH
rxoMmrutekca Nile red / mumuaHas Kariss MOXKHO TIPE/IITo-
n0xuTh, uTo JIMI'K B koHnienTpanuu 0,2 % oxa3bIBaeT
TIOJIOKUTENEHOE BIIMSHUE HA BHYTPUKIETOUHBIC MPO-
LIECChI B JICBUTPU(PHUIIMPOBAHHBIX KJIETKAX, aKTUBUPYS
ux; 2 % JIMI'K He oka3bIBaeT aHaJOTMYHOTO CTUMYIIH-
pytorero 3¢ ¢dexTa, BeIpakaeMOro B yBEINYECHUH JIOTH
raMeT ¢ HU3KOH WMHTEHCHBHOCTBIO (hiryopecrueHmn
KOMIIIEKCA, YTO SIBISIETCSI CBUICTEIIHCTBOM JI0303aBH-
cumoro 3p¢ekra JJMI'K Ha crenenp cBeueHus (iyo-
pecuennmu komriekea Nile red / munumHas Karoist.
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Kacasicb TeXHOIOTHYEeCKNX MOMEHTOB NP BUTPH-
(puKanuy OOLMTOB, CIEAYeT OTMETHUTH, YTO TEMIIEpa-
Typa OTOTpeBa B HAIIMX JKCHEPHMEHTaX COCTAaBMIIA
38,5 °C, omHako mpu AeBUTpH(UKAINHN, KaK yKa3bIBa-
10T S. Amstislavsky et al., BurpudunmupoBanusie 00b-
eKTHI NIPU OTTaMBaHUM TPEOYIOT BBICOKMX CKOPOCTEH
U TEMIIepaTyp HarpeBaHus BO H30ekaHue oOpazoBa-
HUSI KPUCTAJUIOB JIbJja B TIpOIiecce JEBUTPH(UKAINT
[4, c. 80]. B cBsA3M ¢ 3TUM Ha/l0 yYUTHIBATh, YTO OTpa-
00TKa PeXKMMOB OTTAWBAHUS JUISI OOIIMTOB >KUBOTHBIX
pa3HbIX BUAOB TpeOyeT Moaupukanuu. [Ipodiaema pas-
paboTku S(PPEKTHBHON TEXHOJIOTHH BUTPUDUKAIIH
JKCHCKHX rametT Sus scrofa domesticus ycyryonsercs
OOJIPIINM KOJIMYECTBOM B HHX JIMIHJIHOTO CONEPXKH-
Moro (161 MKr) B cpaBHEHHMH € JIpyTMMH BHIAMH KH-
BOTHBIX [26, c. 165].

B cBs3M C BBINICH3I0KEHHBIM KOMIUIEKCHOE HC-
CJIe/IoOBaHME TTOKa3aTesel )KN3HeCTTI0COOHOCTH U (PyHK-
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OHAJIBHOW aKTUBHOCTH CTPYKTYPHBIX KOMIIOHEHTOB
KeHCKoi rametsl Sus Scrofa Domesticus ¢ akueHToM
Ha TECTUPOBAHUM OCOOEHHOCTEH (DYyHKIIMOHMPOBAHUS
JIMITUHBIX Kaledb B YCIOBHSX CBEPXHU3KUX TEMIIe-
paryp c¢ wucnois3zoBanuem [IMI'K kak Bo3MOXHOrO
KOMITOHEHTa KPHOIPOTEKTOPHBIX CpeJ| HPEICTaBISIET
HECOMHEHHBII uHTepec. [lonydyeHHbIE HaMu [aHHbIE
MO3BOJIMJIM BBISIBUTH O0COOCHHOCTH (DYHKIIMOHHPOBA-
HUS JIUNKAAOMa (KJIacTepu3alysi ¥ TpaHCIOKalus JIH-

il il ol il il ol

MUJIHBIX Kallellb, U3MEHEHHe HHTEHCUBHOCTH (ryopec-
neHnmu Nile red / munugHast Karisl) OOIUTA CIIPOBO-
LUPOBAaHHBIE BO3/ICHCTBUEM CBEPXHU3KUX TEMIIEPATyp
u onpenenuts xapakrep Bozaerctsus JJMI'K Ha 000-
3HAYEHHBIE BBIIIEIIOKA3ATEIN.
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Features of functional activity of lipidome in Sus scrofa
domesticus oocytes after intraovarian vitrification
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Abstract. The creation of a cryobank of reproductive cells and tissues opens up the possibility of intensifying the
introduction of innovative cellular reproductive technologies into the practice of husbandry, biomedicine, and
veterinary medicine. The aim of the study was to evaluate the effects of silicon dimethylglycerolate (SDMG)
on the morphology of gametes and lipidome of porcine oocytes after intraovarian vitrification (IOV). Methods.
Fragments (15 x 20 mm) of porcine ovaries were subjected to vitrification, which were exposed to cryoprotective
agents (CPA1 and CPA2) for 25 minutes and 15 minutes. Composition: CPA1: 7.5 % ethylene glycol (EG), 7.5 %
dimethyl sulfoxide (DMSO), 65 % PBS, with 2M bovine serum albumin (BSA) and CPA2 — 2.0% EG, 20 %
DMSO, 60 % PBS, 1M BSA, 0.5 mol/l sucrose. The effectiveness of using SDMG at the studied concentrations on
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the cryopreservation of bio objects was assessed by: the morphology of gametes and indicators of the functional
activity of the lipidome (morphology, localization and fluorescence intensity of lipid droplets visualized with Nile
Red vital dye) in oocytes. Results. 0.2 % SDMG does not induce apoptotic processes in granulosa cells, reduces
the level of naked cells. Addition of 2 % SDMG into the composition of cryoprotective media, the proportion of
gametes with signs of morphological degeneration decreases (from 31 % to 13 %, P <0.001). SDMG contributes
to an increase in the level of gametes with positive indicators of the functioning of lipid droplets: the proportion of
gametes with diffuse localization increases (from 58 % to 83 %, P <0.001); the level of cells with low fluorescence
intensity of the Nile red/lipid droplets complex (from 16 % to 29 %, P < 0.05) and the proportion of gametes with
lipid granules (47 % vs 68 %, P < 0.005) increased. Scientific novelty. For the first time, the effects of SDMG
on the morphology of female gametes, apoptotic processes in the chromatin of granulosa cells and the functional
activity of the lipidome of porcine oocytes under the influence of ultralow temperatures at IOV were identified.
The media for IOV of oocyte-cumulus complexes were modernized with the addition of 0.2 % or 2 % SDMG.
Keywords: oocyte, pig, lipid droplets, DNA, Nile red, vitrification.
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K BOIIPOCY UCHOJIBb30BaAHUA MAaPIruHAJIBHBIX 3€EMCJIb
C y9aCcTueM HMMHUI'PAHTOB

A. H. Mutus', O. A. Pymnuxkas®”, b. A. Bopounn?, T. V. Kpyxkoa?

'Ypanbckuit rocygapCTBeHHBIN I0pUANYECKNIT yHUBepcuTeT nMeHn B. ®. fIxoBnesa,
Exarepun6ypr, Poccusa

> VpanbCKOro rocyapcTBEHHOTO arpapHoro yunsepcurera, Ekarepun6ypr, Poccnsa
“E-mail: olgaru-arbitr@mail.ru

Annomayus. lenb padoThl — BBIIBICHHE 3HAYMMOCTH COKPAIICHNS MAPTHHAIIBHBIX 36MeJIh, IMEIOIINX BHYTPEH-
Hee WIN MepU(EepUitHOE MECTOIIOIOKECHNE B TOCYapCTBe (palioHE), HE MUCIONB3YEMbIX MO PAa3IMYHBIM MPHYIH-
HaM 4€pe3 MCXaHU3M I‘OCyJIapCTBeHHOﬁ MPII‘paL[PIOHHOﬁ IIOJIUTHUKU U I‘OCyI[apCTBeHHOﬁ IIporpaMMbl BOBJICYCHU L
B 000POT 3eMeIb CeNbCKOX03SIHCTBEHHOTO HazHaueHUsA. MeToabl. VIcronp30BaHbl METOIBI CHCTEMHOTO aHaJIH3a,
CPaBHHTEJILHOTO aHaJIM3a, CTPYKTYPHOT'O aHaJli3a, CUCTEMaTn3alnu, 0000IeHH s, aHAJIOTHH, COTIOCTABJICHHS OT-
€UECTBEHHOTO U 3apy0e)KHOTO OTIBITA, OIIEHKH IpaBoBOii 0a3bl. PedyabTarhl. [IpoaHann3npoBaHbl KOHIIETITYa b-
HBIC aCIICKTHI SIBIICHHUSI MAPTHHAIBHOCTH H TPOIECCHl MAPTUHAIN3AIUY B OOIIECTBE, MOBEICHIUEC MapTHHAIBHOM
mnaaocTH. C HOSI/IHI/If/'I SKOHOMHKHU 06OCHOBaHO, 4TO IIpU BBEACHUU B 060pOT MapruHaJbHBIX 3€MEJIb KOHIICHTpA-
U CETBCKOTO HACEIICHWs HAa HUX CTaHOBHUTCS 0apoOMETPOM pa3BHUTHS SKOHOMHUKH B IienoM. [IpemnokeHa nmes
nepecMoTpa B Poccuyu KOHIENTYaJbHBIX MOJOKEHUH NeMOrpadMuecKoro pa3BUTHS, KOTOpas Obl KOMIUIEKCHO
YYUTHIBAJIa HOBBIC N3MEHEHHS MUTPAIIMOHHON MTOJMTHKH, IIEJICBOE OCBOCHHIE MapTHHAIBHBIX 3€MEITb C ITHPOKIM
MIPHUBJICYCHUEM UMMHUTPAHTOB. Ha OCHOBE OQHIIMANBHBIX TaHHBIX MOATBEPIKICHO, YTO HEHUCIIOIB3YEMbIC 3eMITH
CeJIbCKOXO3SIUCTBEHHOTO Ha3HaueHus B Poccun cocrapisitor 11,8 % oOmieit mnomany takux 3emens. [lonreepik-
JICHBI PE3YIIBTaThl MHOTOJICTHUX MCCIICIOBAHUN YUYCHBIX, KOTOPBIE OTMEYAJIH, YTO MUTPALMOHHBIC CBSI3U MEXKIY
VYkpaunoii u Poccueit Bcerna ObuM TIOTHBIMU B CHITY Teorpaduieckoil ¥ STHOKYJABTYPHON OIM30CTH. ApryMeH-
TaIysl O MPUHATHA CIECIHATBHON TOCyIapcTBEHHON MPOTrpaMMBI OCBOCHUS MAapTHHAIBHBIX 3€MEJb C IIHPOKIM
MPHUBJICYCHUEM HMMUTPAHTOB, Pa3pa0OTKE PETHOHANBHBIX CTPATEITMYCCKUX MPOTrPaMM Ha OCHOBE MPHHIIUIIOB
HEJIWHEIHOTO Pa3BUTHS MOAKPEIUIeHa JaHHBIMHU M0 COBPEMEHHOMY COCTOSIHUIO W MEPCIIEKTHBAMH JaIbHEHIIETO
YCTOMYHMBOIO pa3BUTHUS CeNIbCKOro xo3siiictBa Poccuu. HayuyHasi HOBM3HA 3aKJIIO4AETCsl B UCCIIEAOBAHUU OCO-
oot AKTYaJIbHOCTH BOBJICYCHHUS B O60pOT MapruHaJbHbBIX 3€MEJIb C MMPECAOCTABIICHUEM UX JIMIIaM, U3bABUBIINM
JKeJIaHUe TIOMYYHUTh TPaKAAHCTBO Poccuy, a 3aTeM Ha MOCTOSTHHOW OCHOBE OCBAaWBAThH BBIICICHHBIC PECYPCHI B
arpapHoi cdepe SKOHOMHUKHU.

Knroueswie cnoea: arpapHas cepa SKOHOMHUKH, MApTHHATH3ANNSA B 00MIeCTBE, MAPTUHAIBHBIC 3eMIIH, HETMHEH-
HOE Pa3BUTHUE, IPOCTPAHCTBEHHOE NIEpeMEIIeHIEe, MUTPALIKsl, IMMUTPAHTBI, CTPATerHuecKoe pa3BUTHUE, TOCYIap-
CTBEHHAS IIPOTPaMMa OCBOCHHUS MAPTHHAIBHBIX 3eMeJb, PETHOHAIBHBIC TIPOTPAMMBI.

Jna yumupoeanua: Mutun A. H., Pymunxkas O. A., Boponun b. A., Kpyxxosa T. 1. K Bonpocy ucnosiabp30BaHus
MaprUHAIBHBIX 3€Meb C yJ9aCTHEeM MMMHUTPAHTOB // ArpapHbiii BecTHUK Ypama. 2022. Ne 12 (227). C. 73-85.

DOI: 10.32417/1997-4868-2022-227-12-73-85.

JMama nocmynnenua cmamou: 28.08.2022, 0ama peyenzuposanusn: 24.09.2022, oama npunamusn: 06.10.2022.

IocranoBka npod.aems! (Introduction)

Crieruuiky 00IIeCTBa, SBISIFOIIETOCS O CBOCH
TIPUPOAE HEOTHOPOAHBIM, OIPENEISIeT COIHaIbHAS
CTpyKTypa. JlaHHas CTPYKTypa BKJIFOYAET B ceOs orpe-
JICICHHBIC JJIEMEHTHI, HANPaBJICHHbIC HAa W3MEHECHUS
colManbHOM cucteMbl. B Hacrosiee Bpems B poc-
CHICKOM OOIIECTBE TaKKe MMEIOT MECTO IMOJ00HBIE
TEHCHIINH, TO €CTh TOSBISIOTCS HOBBIC COIMATHHEIC
TPYNIbl, OKa3bIBAIOIIME BIUSHUE HAa MIPOUCXOJSIINE B
CTpaHe COIMAFHO-DKOHOMHYECKHe Tporeccel. OmHa

U3 TAKUX TPYII MPUAEPKUBACTCA KOHIEHIIMU Mapru-
HaJIbHOCTH.

B uccnenoannu K. B. Konsimesa u H. M. Ctpyxa
OTMEYEHO, YTO MPOLECCH MAPTUHAIM3AINN aHAIH3H-
poBainiuck B Tpynax [. 3ummens, K. Mapkcea, 3. Iropk-
reiima, M. BeGepa. Tot ke D. J[fopkreiim oTMeda, 9To
B IPOLIECCE MapruHAIM3alUH MTPOSIBISIFOTCS. HEYCTOM-
YHBOCTb M TIPOTHBOPEUMBOCTH HOBBIX IIEGHHOCTHO-HOP-
MAaTHBHBIX yCTAaHOBOK MHANMBHUA. ABTOPBI CCBUIAIOTCS
Ha M. Bebepa, KOTOpBIH TpakTyeT «MapruHaJIbHOCTh
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4yepe3 BOSHUKHOBEHUE HOBBIX CO00MISCTB (Ipodeccu-
OHAJIBHBIX, CTATYCHBIX, PEITUTHO3HBIX U JAp.), OTINYaA-
IOIIMXCS] TIO MOBE/ICHUIO W BHIOPAHHOMY CTHIIIO KH3-
HU OT (OpPMaJbHO MPU3HAHHBIX COMHUAIBHBIX TPYII»
[1,c.216].

[TonsTne «mMapruHam) MPOUCXOAUT OT JIAT. Margo,
marginalis M TIEPEBOAUTCS KaK «KpaiD» WU «HAXOMIS-
LUiics Ha Kparo, Ha TPAHUIE PA3IUYHBIX CHCTEM.
B Cpennue Beka moj 3TUM TEPMHHOM MTOHUMAJIOCH —
«IHCaTh Ha MOJISIX, PSIOM C OCHOBHBIM TeKCTOM». M3-
BECTHBIN amepukanckuii conmonor P. [Tapk B pabote
«YenoBeveckast MUTPAITHSI 1 MAPTHHATBHBIA YEITOBEKY,
oryonukoBaHHO# B 20-¢ 1. XX B., AaBai onpeesieHne
MapTrUHATBFHOCTH KaK «IOJOKEHHE WHIUBUIOB, Ha-
XOJSIIIIMXCSL HAa TPAHUIE JBYX Pa3lUYHBIX, KOH(IHMK-
TYIOIX MEXIy co00il KynbTyp». OH 3aHUMAJCS HUC-
CJICZIOBAaHHUEM ITOJIOKCHUSI MUTPAHTOB U MIPEXKJIC BCETO
HETPUTSIHCKOTO HacesneHus Yukaro. YdeHbld BBISIBUJ
TPYAHOCTH aJalTaldi MUTPAHTOB B HOBBIX COIIHAJb-
HO-9KOHOMHYECKUX U KyJIbTYpHBIX ycioBusx. Ha oc-
HOBAaHWHU WCCIICIOBAHHUSA OH OIPENCIHI MaprHHAb-
HOCTb KaK «IIOJIOKEHHE B COLMAIBHON CTPYKTYpE,
KOTOPOE XapaKTePU3yeTCs] KOH(MIMKTOM, BBI3BAHHBIM
HAXOXJICHUEM WHIUBHUIA WM COIMAIIEHOU TPYTIEI B
NOrPAaHUYHOM CUTyaluu, BbI3BAHHON IIPUCYTCTBUEM
MEXIy JAByMsS W Oojee KyIbTypHBIMH O0Opa3ImaMm.
P. Tlapk Tarke BBISIBHJI IICHXOJOTMYECKHE OCOOCH-
HOCTH MapruHanbHOro MHIMBUAA. OH OTMETHN, 4TO,
ITOCKOJIbKY MapTHHATBHBIA HHIUBHUI HCITBITHIBACT TICH-
XOJIOTUYECKUN KpU3HUC, €eMy CBOMCTBEHHBI TaKWe ICH-
XOJIOTHYECKHE PEaKINH, KaK OJHMHOYECTBO, OECITOKOI-
CTBO 0 Oy/y1em ceOst ¥ CBOel ceMbH, OOSI3Hb arpeccuu
CO CTOPOHBI OKpy’Katomux [2, c. 172—175], mopansHOE
CMSTEHHUE, OXHJIaHHE IOMOLIM OT TrOCyAapcTBa, Ha
TEPPUTOPUH KOTOPOH OH oka3zasics. [ToaTomy Takoe mo-
BEJICHUE JIOJDKHO OBITH HAIIPABIICHO IPEKIC BCETO HA
npekpaineHue KoHguukra. i moydeHus MO3UTUB-
HOTO pe3yibTara OONBIIMHCTBO MapTUHANBHBIX TPYIIIT
IIPY NOMOIIHU TOCYapCTBa MOIJIA CTaTh MOILIHBIM TPY-
JIOBBIM PECYpCOM H MPEOJO0IETh CBOE MapTrHHAIBHOE
COCTOSTHUE.

SIBneHre MUrpaiu U3BECTHO C APEBHEHIINX Bpe-
meH. B XXI B. orpoMHBIii pa3pbiB B ypOBHE IKOHOMUYE-
CKOT'O Pa3BUTHUS CTPaH MPUBEN K POCTY MUTPALIMOHHBIX
MTOTOKOB. MUTPaHTHI, HECTIOCOOHBIE aIalTHPOBATHCS B
HOBOH COIIMAJIBHOM Cpele XapaKTepU3YIOTCs BBICOKOU
CTCTICHBIO MapruHaJIbHOCTH. AKTUBHAs >KHU3HEHHAS
MTO3UIHS OTACTBHBIX MHTPAHTOB OyIET CI0COOCTBO-
BaTh M3MEHEHHIO UX TIOJIOKEHHS B OOIIIECTBE.

TepMUH «MapruHaJbHOCTEY» B MOJHOW MEpE OTHO-
CHUTCS HE TOJBKO K COLIMANBHOU CTPYKTYpeE, HO U K Tep-
putopusM. B Hayke o 3emie «MapruHagIbHBIE TEPPUTO-
pUM ONPEAETSIOTCS KaK 3€MJIH, UMEIOLME BHYTPEHHEE
WM niepudepuitHoe MECTOIOJIOKEHNE B TOCYapCTBE
(paiione). B HapomHOM XO3siiCTBE ITaHHBIA TEPMUH
MPUMEHSIETCS JUIsl ONpEAETICHUs] HEeIOXOJHON KoMIMa-
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Huu. Mcxons u3 3TOro, MOXKHO CKa3aTh, YTO Mapru-
HaJIbHBIMHA TEPPUTOPUSIMHU Ha3bIBAIOTCS KpaiHUE, IM0-
TpaHUYHBIE, MAJIOAOCTYIHBIC, YaCTHUYHO 3aMKHYTHIC,
MasIo0OKUThIE, MAaJ03acEeNICHHbIE 3€MEJIbHbIE AaHKIa-
BbI» [23]. HanpumMep, kK MapruHaJlbHBIM TEPPUTOPUIM
MOT'YT OTHOCHUTBCSI 3a0pOIICHHbIe (hepMbl, MacTOMIIa,
3eMJIM, Ha KOTOPBIX 3aTPyIHEHO HMPOU3BOJCTBO CEIb-
CKOXO3STICTBEHHOM MPOJIYKIIUH M3-32 IIOYBEHHBIX, KIIH-
MaTHYECKHUX U APYTHUX yCIOBHUMH, a TAKXKe pacroara-
myecsi Ha oTHajieHHol nepudepuu pernona. Bee ato
xapaxkTtepHo u st Poccuiickoit denepanun.

B conmanbH0-3KOHOMHUYECKOH Teorpadun, 1Mo MHe-
Huto A. M. 3bIpsiHOBa, «MapruHajibHas TEPPUTOPUS
MOXET OTPENeNAThCS Kak TepudepuitHas, KpanHss,
yAaJeHHas, 3arpeaeibHas, JOoTUpyemas, ciabozace-
JIEHHasl, MaJJOOCBOCHHAs, IIyXas, OTAAJICHHAs, JTUKas,
YEIWHCHHAs!, Jajekas, MpeeibHas, Ha 0004YHMHe, Ha
Kpalo, M30JIMPOBaHHAs!, TPYAHOIAOCTYITHAS, OKpaHHHas,
mpurpaHugHas» [3, c. 2].

[Tpu paccmoTpeHnu 3TOil MpoOJIEMBI ¢ TO3ULNI
SKOHOMHUKH KOHIIGHTpAIMsl CENbCKOTO HACENICHMS Ha
MeHee OJaronpHsTHBIX MM MaprUHAJIbHBIX CEIIbCKO-
XO3SMCTBEHHBIX 3€MIIAX SIBISIETCS 0apoMeTpoM pas-
BUTHSI SKOHOMHKH B 1esioM. [Toka ecTb MHOTO 3eMelnb
Juisi 00pabOTKH, OHU TIOTJIOLIAIOT CENbCKUX MHIPaH-
TOB, JKENAIOIINX OCBAaWBATh ITH 3EMJIH, YBEINYMBA-
10T YMCIIEHHOCTh HACEJICHHSI M BBITECHSIOT HEKBAJIH-
(hurmpoBaHHy0 pabodyio CHITy W3 JPYTHX CEKTOPOB
sKkoHOMHKH. OTCIOZa CilefyeT BBIBOA: W3MECHCHHS B
3eMJICTIONB30BAHNH KPUTHYECKH CBS3aHBI C MOJIENBIO
SKOHOMUYECKOTO Pa3BUTHs B cTpane. OHH MOTYT OBITH
Ooinee 3(h(HEKTUBHBIMY NP OOPAIIEHUH K TIPHHIUIIAM
HEITMHEHHOTO pPa3BUTHS SKOHOMHKH.

MeTtonosorusi u metoabl ucciaenopanus (Methods)

[IpuBncycHUE MUTPAHTOB B arpapHyro cdepy 3Ko-
HOMHKH BO MHOTOM 3aBHCHT OT paOodeii CHIIBI B CEIb-
CKOM XO35ICTBE, KOTOpasi CTPEMHUTEIBHO YMEHbBILACTCS
M0 IPUYUHAM JICTIOMYJSIIUK M HU3KOH POXKAaEMOCTH.
[To 5TOMY TIOBOZY COBMECTHBIMH YCHJIMSMH YYEHBIX,
[TOJINTHKOB, OOIIECTBEHHBIX JEsTENEN, BCEX JIFOIEH J10-
Opoii BOJIM 32 MHOTHE TOABI TIPEUIAraiuch pa3indaHbIe
METOJIOJIOTHYECKHE MOJICTH peOpMUPOBAHHMs, Kaca-
IOIIHecs B3aMMOOTHOIICHUH B cdepe memorpaduu u
HKOHOMHUKH. DTa NpodieMaruka 4pe3BbIYaiiHO MHOTO-
ACTIeKTHAa M OJHOBPEMEHHO METOIUYECKH CIIOKHA HE
TOJIBKO JUUISI BOCTIPHSATHSI, HO M TPAKTHYECKOTO BHEAPE-
HUs Mozienelt pa3Butus. OO 3TOM MOXHO cKa3arbh 00-
pasHo: urbi et orbi — «ropoiy 1 MUpPY».

CHIKeHHEe YHUCIEHHOCTH HaceneHus B Poccun Ha-
gajioch emie ¢ konma 1992 1. or 148,6 mo 146,3 mun
yeoBek. 3a nepuox 10 2000 r. ectecTBeHHAs YObUIh
cocraBmwia moutd 6,8 muH yenosek [4]. K 2009
cTpaHa Obula B JieMOTpadMuecKOi sMe: KOJIMYECTBO
poccusiH cokpatuiock 1o 142,7 maH venosek. Cre-
IIYFOIIIE HECKOTBKO JIeT — 10 2014 T. — YHCICHHOCTh
HACCJICHHsI MEUICHHO pocia. B Havane 2015 r. 6buI0
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yxe 146,3 MiH rpaxaad. YucIeHHOCTh HaCceJIeHHUsI BbI-
pocra Ha 2,6 MiTH yenoBek. [IpaBaa, He eCTECTBeHHBIM
nyTem, a 3a cuet npucoeaunenus Kpeima [5]. C 2000
mo 2021 r. y6aBunochk 100 ThICSY HacelleHUs, U YHUC-
JIEHHOCTh TpakJaH cocTaBuia 146,2 MIIH yenoBeK.
CMepTHOCTh MOYTH BCE BpeMsl MpEBBIIIaa PoXKaae-
MOCTbh, OHa YBEIMYWJIACh U B Tieprof manaeMuu. [lo-
nmydaercs, uto B 2022 . cTpaHe noTpedyercsi He MeHee
2,5 MITH 4enoBeK, YToObI BepHYThCA K mudppam 1992 1.
DTOT POCT BO3MOKEH TOJIBKO NPH YCIOBHUSIX yBEIHYE-
HUSL POXKJIAEMOCTH M OJIHOBPEMEHHO 3a CYET Iepees/ia
MMMUTPAHTOB TIPH OCBOCHUHM WMHU MapTHHAIBHBIX 3€-
Mmenb. Mexy Tem, 1o nporuoy OOH 2000 r. (Baprant
cpexneit poxmaemoctH), k 2050 1. Hacenenue Poccun
cokparutcst 10 104,3 muiH yenosek [6]. B aToit cBsizu
st Poceun sxenarenen nepecmotp Konnenuuu gemo-
rpa)U4ecKoro pa3BUTHS B KOMIUIEKCE C MHUTPAIHOH-
HOM MOJINTUKON U CJIEBBIM OCBOCHUEM MapruHaJIbHBIX
3eMeJb B KOHTEKCTE PAa3BUTHS CETHCKIX TEPPUTOPHH.

C onHOM CTOPOHBI, BO3MOYKHOCTh PACIIMPEHUS Me-
Hee ONaronmpuATHBIX, WM MaprHHAIBHBIX CEIbCKOXO-
3STUCTBEHHBIX 3€Meflb [eJIeco00pa3Ho IIaBHBIM 00pa-
30M ISl YAOBIETBOPEHUS KU3HEHHBIX MOTPEOHOCTEH
CENIbCKUAX JTOMAITHUX XO35icTB. BoO-BTOPHIX, MeHee
6ﬂaF0le/IﬂTHbIe CEJIbCKOXO3SIMCTBEHHBIE 3EMJIM MO-
TYT OBITh BOXKHBIM MPEUMYIIECTBOM, IIEHHOCTHIO IS
JIIOJICH, JTMIIMBIINXCS TIO pa3HbIM MPHYHUHAM BO3MOXK-
HOCTH UMETb 3eMEJIbHBIA yU9aCTOK U MPOJOIDKATE KH3-
HEJICATCIIEHOCT B CEIBCKOM MECTHOCTH. B-Tperbux,
OCBOCHUEC MAapruHAJIbHBIX 3€MCJIb, PAHCC HaXOIWUB-
IIIXCSE B 000POTE CPEAr 3eMeJb CEelbCKOXO3SCTBEH-
HOTO Ha3HAYCHMsl, O3BOJISIET CO3/]1aTh U KOMMEPUYECKU
OPHCHTHPOBAHHYIO AKOHOMHYECKYIO JEATEIHHOCTE.
J1n1st SKOHOMHKH 3TO TIOJIOXKUTENBHOE siBICHHE. Taknue
MapruHajbHbIe 3€MJIM TOCYAapCTBO BIIPaBe OTIATh
OTIPEICIICHHBIM TPYIIIaM WMMHUTPAHTOB JJISI BOCCTa-
HOBJICHH, UCITIOJIb30BAHHWA U TTOJTYUCHUSA )106aBﬂeHHOﬁ
CTOMMOCTH, JIOTIYCTHM, B TOJITOCPOYHYIO apeHAy WHO-
CTpaHIaM Wim OecruiaTHO rpakaaHaM Poccnn.

B MeTomonormueckoMm IUTaHE 31eCh BO3HUKAIOT
orperereHHbIe pUcKu. YacTh pabodeli CHITBI, y9acTBY-
IOLIEH B OCBOCHUH MAPIMHAJIBHBIX 3€MEJlb, IIPU OIpe-
JICIICHHBIX YCIOBHUSX MOTCHIHUATBHO MOXKET OBITH IT0-
IVIOIEHa KOMMEPYECKUM MEPBUYHBIM MPOU3BOJICTBOM
1 COBPEMEHHBIMH Pa3BUTHIMU CEKTOPAMH 3KOHOMHKH.
OnHako moka OyneT CyIecTBOBAaTh OCTaTOYHBIA pe-
3epB paboueil CUIBI, JIIOMU, MEPEXOAINe U3 Celb-
CKOM SKOHOMHUKH B COBPEMCHHBIH WH(POPMAITMOHHBIN
U [TPOM3BOJICTBEHHBIH CEKTOP, HE 00s13aTEIbHO Oy1yT B
Jy4IIIeM MOJIOKEeHUH. B 3ToM cirydae rocyapcTBy cie-
JyeT MpeayCMOTPETh IIeJICHANPABICHHYIO MOJIUTHKY B
OTHOIIICHUU JTOMOXO3SHCTB HAa MapTUHAIBHBIX 3€MIIIX
JUTS TIOBBIIIICHHUS PeajbHOM 3apabOTHOW IUIATHI U CO-
KpalleHusi MaciiTaboB BOZHUKHOBEHUsI CEJIbCKON Oej1-
HoCTH. [Ipy HarpaBIeHUH HHBECTHUIIHIA Ha TIOBBIIIICHHE
YPOBHSI JKU3HH ¥ IPOHM3BOJUTEIBHOCTH TPAJAUIHMOH-

- - rd ol al P

HOTO CEJIbCKOT0 XO3AHCTBAa HA MAaprUHAJIBHBIX 3€MIIIX
00s13aTeTTHHO TOSBUTCS TPOTPECC B YACTH TTOBBIIICHUS
9KOHOMHUYECKOH A(P(HEKTHBHOCTH OT 3TOH AEATEIBHO-
ctu. Tak 4T0O MMMHTpanus Ha MapTUHAIBHBIC 3€MIIN
JIOJDKHA ¥ MOXKET OBITH MOTHBHUPOBAHHOM.

CylecTByeT pUCK U B TOM, YTO 0COOBIH MHTEpeC
MOXXET BO3HHUKHYTH Yy KPYITHBIX arpOXOJIIHHIOB B CITy-
4yae BO3BpAIICHUS 3€MeNb B CEIbCKOXO3SHCTBEHHBIN
000pOT ¥ MPOBEAICHHUS UX PEKYIBTHBAIIMH 32 CUET TO-
cygapcTBa. DTa 3aMHTEPECOBAHHOCTb MOXKET OBITh
yCTpaHEeHa NMPH N3MEHEHWH MUTPAIIOHHON MOJUTUKH
TOCY/IapcTBa B CITydae MPHUBICUCHUS IMMHUTPAHTOB IS
BOCCTAHOBIICHHS MapTHHAJIBHBIX 3eMelb. [Ipu aToM Ha
BBIJICIICHHBIX TEPPUTOPHUSIX HEOOXOIMMO:

— 00ecIeunTh 3alUTy COOCTBEHHOCTH, JAOCTYI K
cyOcuausiM, HU3KUE TapuQbl;

— YCTaHOBHTbH HU3KHE Oapbepbl /sl BHIOIHCHUS
rOCYIapCTBCHHBIX TPECOOBAHMIA;

— OKa3bIBaTh COICWCTBHE B CTPOHUTEIHCTBE IOPOT,
YCTAHOBJICHUM CBA3EH B3aMMOJCICTBUS C TOPrOBBIMU
CeTSIMH, COTPYAHUYECTBE C OpraHaMU MECTHOTO CaMo-
YIpaBJICHUS U JIp.

B coBpeMeHHBIX yCIIOBUSIX CAHKIIMOHHOM MOJIUTH-
KM €O cTOpoHbI cTpaH 3anagHoit Eponsl u CIIIA npo-
OsiemMa BO3BpalICHUS B 000POT 3a0POIIICHHBIX CEbCKO-
XO3HCTBCHHBIX 3eMEJb B HAIICH CTpaHe 000CTPIIIACh.
Eme B 2020 . mpaBUTENLCTBY OBUIO MOPYYEHO BHECTH
M3MEHEHHUS B 3aKOHOATEIHCTBO, TIO3BOJISIOINE YIIPO-
CTHUTh BO3BpAIIEHUE B 000POT 3eMeIb, HAXOMSIINXCS B
JIOJIEBOW COOCTBEHHOCTH, U YTBEP/HUTH rOCYapCTBEH-
HYIO IporpamMmy 3 QeKTHBHOTO BOBICUCHHS B 000pOT
3eMelb CENIbCKOXO3SIICTBEHHOTO HA3HAYEHUS U pas-
BUTHSI MEIMOPATUBHOIO Komiulekca Poccuiickoit @e-
Jepamuy. Ha 0OcHOBE CHCTEMHOIO U CTaTUCTUYECKOTO
aHaJIM3a, a TakXkKe JTaHHBIX PocpeecTpa BBIABICHO, UYTO
3a OpraHu3alMsIMU U TpaxaanaMu yucaures 193,2 vt
ra celbX03yroiuii, mpu 3ToM Bcero B Poccuu 222 mitH.
ra Takux 3eMenb. [lomydaeTcs, 9TO He WCHONb3yeTCs
n3 Hux noutu 100 vt ra [7]. Tlpu 3TOM HEOOXOTUMO
OKAa3bIBaTh MOJIEPKKY CO CTOPOHBI TOCYIapCTBA 3aMH-
TEPECOBAHHBIM I'PaKIaHAM.

B o606miennom uccenosanuu D. A. Kamadaro-
Ba TPUBOIATCS JaHHBIC O IDIOMIAIN HEHCIIOIb3yEeMbIX
3eMelb CeNbCKOXO3SIICTBEHHOTO HA3HAYCHUs, CElb-
CKOXO34MCTBEHHBIX yroaui u namsu B Poccun 1o co-
crossHio Ha | sHBapsa 2020 r. Heucnons3yemsle 3eM-
JIU CENIbCKOXO3SICTBEHHOTO HA3HAYEHHUS COCTABISIOT
11,8 % oOmeii miomaayu 3eMeilb CeIbCKOX03IHCTBCH-
HOTO Ha3Ha4yeHus B cTpaHe. He ucnomssyercs 16,5 %
3eMeJIb  CEJIbCKOXO3SIMCTBEHHBIX yroguii u 16,6 %
namrHu [8, ¢. 261]. OcoObIX U3MEHEHHUH K IyYIIeMy 3a
2021-2022 rr. He mpomsomwio. ITo Hamemy MHEHHIO,
npobremMa 3Ta JICHCTBUTENBHO IIo0anbHast, TpeOyro-
mas He3aMEAJIUTEIBHOTO MPHUHATHA COOTBETCTBYIO-
[IUX MTOJUTHYSCKUX U YTIPABICHUECKUX PEIICHUH.
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Pesyabrarsl (Results)

Muncenbxo3 Poccun B mpoekre «locynapcrBeH-
HOM mporpamMbl 3(G(HEKTUBHOIO BOBIICYEHUSI B 000-
pOT 3€Melb CENbCKOXO3IUCTBEHHOIO Ha3HAYEHUsI U
pa3BUTHsL MENMOPATUBHOIO KoMIulekca Poccuiickoi
Denepanumy', 3armutanupoBan o0mui o0beM (uHAH-
cupoBanus 13,6 mipxa py0. 3a mepuox 2021-2030 rr.
O 3HA4YeHWH 3EMENBHBIX PECYPCOB CBHICTEIHCTBYET
TocymapcTtBenHass mporpaMMa pasBUTHSL CEJIbCKOTO
XO3sICTBa U PEryJUPOBAaHUSl PBIHKOB CEJIbCKOXO3s1H-
CTBEHHOW NPOIYKLUHUH, CHIPbS U IPOIOBOJLCTBUS Ha
2013-2025 rr.: pocT arponpoOMBIIUIEHHOTO MTPOU3BO-
crBa k 2025 1. momken cocraButh 11,6 % K ypoBHIO
2017 r. [9]. EcTb 0OcHOBaHUS moJararb, 4TO 3TH IIOKa3a-
Tenu OyayT CKOPPEKTHPOBAHBI 110 MPUIMHE OOBSIBICH-
HBIX NPoTUB Poccuu caHKuui, NOCKOJIbKY BOBJIEUEHHE
B XO3HCTBEHHBIH 000POT MapriuHAIbHBIX 3€MEJb I10-
TpeOyeT MOMOIHUTETHFHOTO OOKETHOTO (PHHAHCHPO-
BaHus. B o1oii cBsizu . A. [lonmyHHH gaeT OLIEHKY IByM
MTOJIXOAaM K PEIICHUIO TaHHOH MPOOIEMBI.

IlepBbIif mOAXO0A OCHOBBIBAETCS HA MPUHIIMIIAX HE-
OKJIACCHYECKOW dKOHOMHUYecKoi Teopuu. CyTh ee 3a-
KJIIOYAETCsl B CIAEAYIOLIEM: 3€MJISL — 3TO PENKHUM U UC-
KIIIOUUTENILHO MOJNE3HBII pecypc U MO3TOMY B CiIydae
SKOHOMHYECKOW HeIeNecooOpa3sHOCTH B OMpPEIeIeH-
HBI MCTOPUYECKUI MOMEHT, €ro HeoOXOANMO CoXpa-
HATH JUIA AAJbHEHUIIET0 BO3MOXKHOTO HCIIOJIB30BAHUS
B CEJIbCKOM XO03sHcTBE. TO €CTh CTOPOHHUKU JaHHOM
TOYKH 3pEHMS BBICTYNAIOT MPOTUB HCIIOJIB30BAHUS
CEJIbCKOXO3SIUCTBEHHBIX 3€MEJIb HE TI0 HA3HAUYEHUIO.

CTOpPOHHUKH JPYrod TOYKU 3PEHUsI BBICTYMAIOT 3a
CBOOOJIHOE HCIIOJIb30BAHHE 3€MEJb, HUCXOMS U3 TEKy-
el PKOHOMHUYECKON cuTyanuu. «Bompoc o BeIpamy-
BaHHMM HA HUX CEJIbCKOXO3SIICTBEHHOMN MPOAYKIIMH, WU
3aCTPOMKE UX KUIIBEM, WIH Pa3MELIEHUH Ha HUX MpO-
MBIIIJICHHBIX, OQHUCHBIX, TOPTOBBIX JINOO TPaHCIOPT-
HBIX OOBEKTOB PEIIacTCs Ha OCHOBE 3aKOHA PaBHOBE-
cus cripoca u npeanoxkenus» [10, c. 5]. Kak ormeuaer
C. A. JIurncku, «UCIoap30BaHne UMeroImxces B Poccun
3eMEJBHBIX PECYPCOB COMPSDKCHO C PSAIOM IMPOOIeM,
B TOM YHCIIE€ MPUPOTHO-KIMMATUYECKOTO UM UHCTUTY-
nuoHaIbpHOTO Xapakrepa» [11, c¢. 109]. Ho ympasnen-
YECKHE PELICHUS M0 MaprUHAIBHBIM 3eMJISIM JOJKHBI
MIPUHUMATh OPraHbl BIACTH B CYOBEKTaX W Ha yPOBHE
MECTHOT'O CaMOYIIpaBJIEHUs, KaK IO MPUYUHE HEHUC-
MOJIH30BAHUS 3HAYUTEIBHON YacTH MaprUHANbHBIX 3€-
MEJIb U3-3a HESICHOTO CTaTyCa CENbCKOXO3SMCTBEHHBIX
YroJui, NpuBaTU3MPOBAaHHBIX B Hauaje 1990-x rr., Tak
1 0 IpyruM ocHOBaHwsM [12, c. 316]. 3neck cremyer
3aMETUTb, YTO IOPSIO0K aPSH bl WIIN IPUOOPETEHHS 3e-
MEJIBHBIX YYaCcTKOB Ul paxkaaH Poccum n mHOCTpaH-
LIEB OTIIMYAETCS.

! TocyiapcTBEHHAs TPOrPaMMa PasBUTHSA CENbCKOTO X03sHCTBA U pe-
TYJIMPOBAHUS PHIHKOB CEJILCKOXO3SHCTBEHHON MPOAYKIMH, ChIPbS 1
MPOJIOBOJILCTBUS, YTBEPKIeHA ocTaHoBaeHreM [IpaBurenscta PO
ot 14 momst 2012 . Ne 717 (B penakuuu ot 8 despanst 2019 r) //

Co0Opanue 3akonozarenbeTBa Poceuniickoit denepaunu. 2012, Ne 32.
Cr. 4549.
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B KparkoCpouHOW INEpPCHEKTUBE YCTPAHEHUE
mpoOseM ¢ MapruHAIBHBIMH 3EMIIIMH MOXET OBITh
OCYIIECTBIEHO Yepe3 MEXaHU3M TOCyAapCTBEHHON
MUTPAaLMOHHON NOJAUTUKU U locymapcTBEHHOHM mpo-
rpamMMbl 3()(EKTHBHOTO BOBJICUEHHS B 000POT 3eMelb
CENbCKOXO35MCTBEHHOTO Ha3zHaueHHsd. B Murpannos-
HOH TIOJIUTHKE Pa3InYalOT MUTPALUIO OOBIYHYIO U BBI-
HyXJeHHY!0. [IpuumHaMy BBIHYXJIEHHOH MUTpalun
MOTYT OBITh CTHXHUHHBIC OCICTBUS, INpPECICIOBAHUSL
MO MOJIMTUYECKUM WIN PETUTHO3HBIM MOTHBAM, APY-
r'He Ype3BblYaliHble 00CTOSATENHCTBA IKOHOMUYECKOTO,
MIPUPOJHOTO, TEXHOTEHHOTO Xapakrepa. B 3akoHO-
narensctBe PO Poccun 3akperuieHbl 1B€ KaTeropuu
BBIHYX/ICHHBIX MHTPAHTOB — «BBIHYXJICHHBIE IIEpe-
celleHIb» M «OexeHIp». CIOXKHOCTh ajganTanus B
HOBBIX COLIMAIIBHBIX YCIOBUSIX MOXKET CIIOCOOCTBOBATH
MapruHaau3alyuy JHYHOCTH. ['paxkaane PO craparorcs
HOJJECPKUBATh BbIHYKJICHHBIX MUIPaHTOB. Ho nanexo
HE BCE MPOOJIEMbI BBIHYXKJICHHBIX MUTPAHTOB YIaeTCs
pemuTh onepatuBHO. OJHON U3 OCHOBHBIX SBISETCA
MOTy4YeHNEe UMH COOTBETCTBYIOILETO CTaTyca: OeXeH-
1a, MOJyYEHHUE Pa3pelleHNs] Ha BPEMEHHOE IPOXKHIBA-
HUE U B UTOre rpaxaancrea Poccuiickoit enepanuu.

Jns ycrpaHeHWs TOROOHBIX TPOOIEM TOMIH-
can VYka3 IIpesunenra Poccuiickoii ®Denepauuu oT
11.07.2022 Ne 440 «O BHeceHMM M3MEHEHHUH B YKa3
IIpe3unenta Poccuiickoit @enepanuu ot 24 anpens
2019 . Ne 183 ,,00 onpeneneHny B TyMaHUTAPHBIX I1€-
JISIX KaT€rOpHid JIMII, UMEIOIIHX TIPaBo 00paTUTHES € 3a-
SIBIIGHUSIMU O IIpHeMe B rpaxaancTso Pocculickoil Pe-
Jlepaluy B yIpolieHHoM nopsiake u Ykas Ilpesunenra
Poccuiickoit @eneparnuu ot 29 anpens 2019 r. Ne 187
,» OO0 OTZIENBHBIX KaTETOPUSAX WHOCTPAHHBIX TPAXIaH U
L 0e3 rpakJaHCTBa, MIMEIOIINX MIPaBO 00paTUThCS C
3asBICHUSAMM O IIpUEMe B rpaxkaaHcTBo Poccuiickoit
Ddezepauy B yIpOIICHHOM MOPSIIKE ).

B 2018 r. ObuT IPUHSAT 3aKOH, KOTOPBIH JaBaj mpa-
Bo [Ipesunenty PO «B ryMaHuTapHbIX LEJSAX» OIpe-
JIeJIATh, KaKue KAaTeropud HHOCTPAHIEB U U3 KaKUX
CTpaH MMEIOT IIPaBO Ha IOJIydeHUe rpaxiaHcrsa PO
B YIPOILEHHOM MOPSJIKE, U yCTAaHABIUBATh NIEPEUYECHb
JIOKYMEHTOB, KOTOPBIE JKEJAIOIHe CTaTh POCCUSHAMMU
JIOJKHBI TpefocTaButh. B konue ampens 2019 . Ilpe-
3ujeHT P® BrepBble 3TUM MPAaBOM BOCIONb30BaiCH,
MOANIUCAB yKa3 00 YIPOIIEHHOM ITOPSAKE TOyYeHUs
POCCUICKOTO TIpa)KAaHCTBA IOCTOSIHHO MPOXKUBAIO-

2 Vkas TIpesunenra Poccuiickoit @eneparuu ot 11.07.2022 Ne 440
«O BHecenun usMenenuii B Ykas Ilpesnznenta Poccuiickoit denepa-
mu oT 24 anpenst 2019 . Ne 183 ,,06 onpezneneHnu B TyMaHHTapHBIX
LENISX KaTEropHil JINIL, MMCIOLINX HPABO 00PATHTHCS C 3asBICHUIMU
0 mpueMe B rpaxaaHcTBo Poccuiickoit denepanun B ynpoueHHOM
nopsake” u Ykas [Ipesnnenra Poccuiickoit @enepanuu ot 29 anpeis
20191 Ne 187 ,,006 oTHeNIbHBIX KATETOPHUSAX HHOCTPAHHBIX IPAXKIAH H
I 0e3 TpaXkJIaHCTBA, UMEIOIIMX MPaBO 0OPATUTHCS C 3asIBICHUSIMH
0 mpueMe B rpaxaaHcTBo Poccuiickoit dexepanuu B ynpoueHHOM
nopsiike ». Jlata omyonuxoBanus: 11.07.22. OduunanbHbiii nHTEP-
HeT-nopTain npasosoit uupopmanuu. URL: http:/publication.pravo.
gov.ru/Document/View/0001202207110002  (mara  oOpareHus:
13.05.2022).
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muM Ha Tepputopun JIHP u JIHP. C tex mop B 3tor
yKa3 ISTh pa3 BHOCUJIUCh U3MEHEHUSI U yTOUHEHUs. B
pesyaprare K 11 urons 2022 1. B mensix 3aiuThl MpaB
U CBOOOJ YeJOBeKa M TpakIaHWHA, PYKOBOJICTBYSCH
oOmIeTTPU3HAHHBIMU PUHITUIIAMA U HOPMaMHU MEKITY-
HapOJIHOTO MPaBay, BO3MOKHOCTHIO MOJTYUYUTh POCCUI-
CKUil macnopT 6e3 00s3aTeTFHOTO CPOKA ITPOKIBAHUS
B Poccun ¢ BUIOM Ha KUTENIBCTBO B TEUCHHE IISITH
net, 6e3 cradu dK3aMeHa Ha 3HAHHE PYCCKOTO s3BIKa
u 0e3 MOATBEePKICHHS 3aKOHHOTO MCTOYHHKA CPEICTB
K CYILIECTBOBAaHUIO MMEJIH YK€ HE TOJBKO Tpa)KJaHe
Vkpaunsl, JITHP u JIHP, nocrosiHHO mnpoxuBaroniue
Ha Tteppuropun JHP, JIHP, HO u rpaxknane YkpauHsl,
MTOCTOSTHHO TIPOXKMBAIOIINE HAa TEPPUTOPUH 3arlOPOXK-
ckoit u XepcoHckol oOmacteit Ykpaunbl. Tereps Bce
rpaxaane YkpawHbl, pecryoinuk JlonOacca, a Takxke
nuia 0e3 rpakIaHCTBa, TOCTOSIHHO MPOKUBAOIIIC HA
teppuropuun JAHP, JIHP unu YkpanHbl, UMEIOT IIPaBoO
00paTUTBCS C 3asBICHUAMHU O TPHEME B POCCHIHCKOE
TPXIAHCTBO B YIOPOIIEHHOM Tmopsiake. Hukakoro
opUIHATEHOTO OTKa3a OT YKPAWHCKOTO TpakIaHCTBA
OT TeX IpaxkIaH YKpauHbI, KOTOPBIE 3aXOTAT BOCIIOJb-
30BaThCSl YIPOIIEHHBIM TOPSIKOM, HE IMOTpedyeTcs.
IIpaBoM mopate 3asiBieHUE O NMPUEME B TPakJIaHCTBO
P® nanmensrorcs Bce rpaxkiaHe YKpauHbI, HO «(QH3H-
YECKHU CJEJIaTh 3TO CMOTYT TOJIBKO T€, KTO NIEPEEET HA
tepputoputo PO wu JTHP u JIHP» 3.

ITo muenuto C. B. Co6oneBol, «mpupoga MUrpa-
LUK HACEJIEHUS] — 3TO, NMPEXKIE BCEro, €€ TEPPUTOPH-
anpHOE mepemenienuey» [13, c. 21]. Cama xe BO3MOX-
HOCTb IIPOCTPAHCTBEHHOI'O NEPEMELIEHUS] — 3TO OJIHO
13 psiJia YeNIOBEUECKUX CBOMCTB WM criocoOHocTel. B
COBETCKOH JIMTEpaType MHOIA BCTPEYAINCh U ApyTHe
TPaKTOBKHM IIPUPOJBI MUTPALIMU HACEIEHUS, B KOTOPBIX
NPUPOa MHUTPALUU OOBSICHIACH HE TOJIBKO CMEHOMN
MeCTa KUTEJIbCTBE U U3MEHEHUEM TPYAOBOU IEATENb-
HocTH. B padore JI. JI. PriOakoBcKoro, aHaIM3upoBaB-
IIeTO CBOWCTBA MUTPAIIUH, OTMEYAJIOCh, YTO «IIOOBIC
MPOCTPAHCTBCHHBIC MIEPEMEIICHHUS CKOTh OBl BAYKHBIMH
OHM HU OBLIH, HE SBISIOTCS TMOTPEOHOCTHIO YEIOBEKa,
KaK, CKa)KeM, COH, IPUeM MUILIM U T. 1. OHU BCETO JIUIIb
CPEJICTBO YIOBJIETBOPEHUS JPYTHX TMOTPEOHOCTENH,
Cpellu KOTOPBIX — COXpaHEHUE KU3HU, IOIyUEHHUE Pa-
0OTBI, YIY4IICHUEC MATEPHAIBHOIO OJaroCOCTOSIHUSA,
MOCTYyTUICHHE Ha y4yely, obecreueHne oTapxa U T. I.»
[14, c. 138]. Tak 4yTro npuUpoaa MUTPALUK COLIUATIbHA,
a BCE BH/JIbI MTPOCTPAHCTBEHHOI'O MEpEMEIECHUs Hace-
3 Vka3 Ipesusenta Poccuiickoit ®enepamuu ot 11.07.2022 Ne 440
«O BHecenun n3meHeHuit B Yka3 IIpesunenra Poccuiickoit denepa-
1uu ot 24 anpenst 2019 . Ne 183,06 onpezneneHny B ryMaHUTapHBIX
OeIsx KaTeI‘OpPIﬁ Jin1, UMEIIUX ITPaBoO 06paTI/ITI)C$( C 3as4BJICHUAMHA
0 npueMe B rpaxaaHcTBo Poccuiickoit deneparyuu B ynpoueHHOM
nopsiake” u Ykas Ilpesunenta Poccuiickoit @enepanuu ot 29 anpes
2019 . Ne 187 ,,00 OTAEIbHBIX KATETOPHUSAX MHOCTPAHHBIX MPasKAaH 1
JINIT 6e3 TpaxJ1aHCTBa, UMECIOIIUX IIPaBO 06paTI/ITI)C$( C 3as4BJICHUAMHA
0 npueMe B rpaxaaHcTBo Poccuiickoit deneparyuu B ynpoueHHOM
nopsinke”y. Jlara omyOmukoBanus: 11.07.22. OdunuansHblil HHTEP-
HeT-mopTai npaBoBoil nudopmarmu. URL: http:/publication.pravo.

gov.ru/Document/View/0001202207110002  (mata  oOpameHus:
13.05.2022).

JICHHUSI UMCIOT OOIIECTBEHHYI0 3HaunMocTh. J[ist Poc-
CHM OTIPEJEITICHUS, ONM3KUE K TOHATHIO «MHUTPAIU,
MOXXHO HaWTH B paborax koHna XIX — mayama XX B.
B sumuknonenmueckom crnoape ®@. A. Bpoxraysa u
H. A. Ddpona Toke yINOMHHAIOTCS TEPMHUHBI «MH-
TpaIysy», KUMMHUTPALUS) U «IMUTPALUA», MOCIEIHAA
paccMaTpuBaeTCsl Kak BBICEJICHNE M3 POJHOM CTpaHbI
HaBceraa [15].

B npouecce crnennanbHOW BOGHHOW Omepanuy, Ha
KOHIENTYaJIbHOM yPOBHE, POCCUICKAsi MUTPALIUOHHAS
MOJIUTHKA TIOKa Jajieka OT BOCHPHUATHS YKPAaWHCKHX
MHUTPAHTOB KaK Ba)XKHOTO TPYIOBOTO M JeMorpadmude-
CKOTO pecypca JJIsl pa3BUTUS CTpaHbl. BeposiTHee Bce-
TO, TOJIBKO TIOCIIE €€ 3aBEPIICHHS MOTYT MOSBUTHCS HO-
BbI€ BO3MOYKHOCTH ISl €€ U3MEHEHHUs, YTO MO3BOIUIO
OBl B KOHTEKCTE NMPUHIUINAIBHO WHOH, YeM HPEXIE,
TCOTIOJIMTHYECKOI CHUTYalllH, TIepecMOTPETh IPHHIIH-
bl U YCJIOBUSI IIPUBJICYCHUS] MUTPAHTOB C YKpPauHBI B
CBOM PETHOHBI.

A MeXIy TeM y4eHbIe JaBHO OTMEYasH, YTO BCIIEA-
CTBHE TeorpapuuecKoil M ATHOKYIBTYPHOW OMM30CTH
MUTPaLlMOHHBIE MIPOLECCH MEXAy HAIIMMU CTpaHAMU
urpaiy OOJBIIYIO poib. B TO ke BpeMs MpaKkTHYECKU
HEBO3MOXKHO OBLITO MPEIBUACTh MACCOBYIO MUTPALIUIO
u3 YkpauHsl B Poccuro 10 Hauana BOOPY>KEHHOIO KOH-
tmukra 2014 . C 1994 1. Tam chopmupoBacs coBep-
IIEHHO YHHUKAJIBGHBIH MEJIKOTOBApPHBIH YKJIaJl BHDKHBA-
HUS, KOTOPBIH HUKaK He (DUKCHPYETCS HU MPABUTEIIb-
CTBOM, HU CTaTuCTUKOH [16, c. 9].

Havano crneunanbHOl BOGHHOW omnepanuu Ha Tep-
putopun IHP u JIHP BecHoit 2022 r. BbI3BajO HOBBII
MOTOK YKPAaMHCKUX MUTPAHTOB B pa3HbIC CTPaHBI
B mameii ctpane s Takux OEKEHIIEB NPUMEHHUMO
MOHATHE «HEOOXOMUMBIX W OJNM3KUX MHUIPAHTOBY», TaK
Kak OOJBIIMHCTBO M3 HUX HE TOIBKO SIBIISIFOTCS DTHH-
YECKMMH PYCCKUMH WM TTPOMCXOAAT M3 CMEIIaHHBIX
PYCCKO-YKpPanHCKHX CeMei, CBOOOIHO FOBOPSIT Ha pyc-
CKOM $I3BIKE, HO ¥ UMEIOT MPO(EeCcCHro M KBaIm(pHKa-
M0, BOCTPEOOBAHHYIO HA POCCHICKOM PBIHKE TPYyAA.
C. B. Pa3an1ieB cripaBeilIiBO OTMEUAET, YTO BTOPOH pa3
B HOBEMWIIIEH HCTOPUH, CTpaHa MOXKET IMOJIYYUTh HUM-
MUTPALUOHHBIN IIOTOK, KOTOPBIA OTBEYAET JIOTUKE €€
JeMorpadUIecKoro pa3BUTH, HE TPeOyeT 3HAUUTEIh-
HBIX 3aTpaT Ha MHTETPAIUIO MPUE3KHX, IPEACTABISIET
MIPAaKTUYECKH WICATBHBIN JeMorpaduIecKuii pecype ¢
TOYKH 3pEHHsI STHUYECKUX M MTPOPECCHOHAIBHBIX Xa-
paktepuctuk [17, c. 43]. U nelicTBuTeNnbHO, CTpaHa,
pUHUMaroNas OOJbIIOe KOJIMYECTBO MHUIPAHTOB M3
LentpanpHoii A3un Ha BPeMEHHYIO padOTy M Ha IO-
CTOSIHHOE MECTO JKHUTEIbCTBA, MOKET BHECTH HEOOXO-
JIUMBIE KOPPEKTUBBI B CBOK) MUTPAIIMOHHYIO MOJIUTHKY
U TIOJIUTHUKY, CBA3aHHYIO C BBEICHHEM B 000OPOT nMMe-
IOMINXCSl B JOCTATOYHOM KOJIMYECTBE MaprUHAIBHBIX
3eMeTb.
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Jlist Gosee m1yOOKOro MPOHUKHOBEHUS B CYITHOCTh
YKPAaHCKOI MHUTpaIiy BaKHO OOpPATUTHCS K €€ HUCTO-
pum ¢ koHna XIX — Hauyana XX B., KOorja Npou3o01LIa
nepBasi KpyIiHasi BOJIHA TPYIOBOM MUTPALMK YKPauH-
CKOro HacesieHHs. TpymocrmocoOHOe HaceleHue 3a-
nmagHoOW YKpaunHBI MaccoBO mepee3xano B Kanany, B
TO BpeMsl Kak xutenn Kuesckol, XapbKoBCKOU U Jpy-
rux ryoepuuii Poccum mepebupanuce B Kazaxcras,
Ky6ansb, [ToBomkse, Cubups n Ha JlanpHuit BocTok.
[Tomumo momydenust paboThI, Y BCEX MUIPAHTOB ObLIa
MeuTa Ha IPHOOpEeTeHne 3eMeNbHBIX HajenoB. Bropas
BOJIHA MHTpallM¥ MMEJA TOIUTHYECKHE MPUYUHBI U
Obuta cBsizana ¢ IlepBoit MUpOBOI BOMHOI, a TaKkke ¢
n3MeHeHussMu B Poccnn mocne coOwrtuii 1917 . B co-
BETCKHI MEpHOJI NepeMEIEeHHsT KPECThsIH ObLIIM MaJlo-
3HAUUTENIbHBI, HE CIUTAsl BHICETICHUSI CEMEN Ha pyrue
TEPPUTOPHUH T10 IPUIMHAM ITOJIUTHUECKOTO XapakKTepa.
Tpetbst BosiHa Murpanuu Haboaanack B rofasl Bropoi
MHpOBOX BoWHEL. B Hawane 1990-x rT. mocne pas3Bana
CCCP murpanuoHHble IpOIECChl YCUITHIIUCH C TIepees-
JIOM B 3amaJ{HbIe CTPAHBI, IEPBOHAYAIBHO ATl TIOMCKA
pabounx MecT, a 3aTeM HMMHIpanuy. DTo ObUIO Haya-
JIO YETBEPTOW BOJIHBI MUIPALlUU, UMEKOILEH IPEeUMy-
IIECTBEHHO SKOHOMHYecKnii xapakrep. [locTcoBeTckas
VYKpanHa — 3TO YHUKajbHBIA IPELENCHT B UCTOPUU
MHpPOBOW NteMorpaduu, KOTna LENbI HapOMd, HACEIss
0OKHUTYIO, HE OCHYIO IPUPOJAHBIMHU PECYpPCaMU, paHee
MHIyCTPUAIIbHO Pa3BUTYIO CTPaHy, CTall MOKHUIATh €€
6e3 BOGHHOTO JaBJICHHS U KaTacTpod.

Ecmu OOH B 2010 1 3apeructpupoBaio 8 MIH
YKPAaNHCKUX MHUTPAHTOB, TOKHHYBIINX YKpanHy B I10-
HCKaX 3apaboTKa, TO Yepe3 YeThipe roaa, mocie 2014 r.,
WX HACYUTHIBAJIOCH YK€ OKOJIO 12 MIIH YenoBeK. JTO
O4YeHb OoJbIION MacmTad MHUTpalud B 3arajHble
CTpaHbl C YYETOM TOTO, YTO K TOMY BPEMEHH B YKpa-
nHe ObTO 22,5 MIIH TPYHOCIIOCOOHOTO HACCIICHUS H
W3 HUX, TOJIBKO 12,5 MJIH maTwim Hanoru. Torma 3a-
MeCTHUTENh MaBkl Denepariy mpodcor030B YKPauHBI
C. Konzprok oT™Meuan: «Ha OIHy BAKaHCHUIO IPETEH]I0-
BaJI0O MHHAMYM BOCEMb 0e3pabOTHBIX, & B HEKOTOPHIX
pEerHoHax JOXOIMJIO J0 CTa MPETEHACHTOB Ha MECTO.
C y4eToM TOro, YTO B CTpaHe ObljIa HCKYCCTBEHHO 3a-
HIDKEHA JI0 MIPOXKUTOYHOTO YPOBHS 3apaOOoTHas IIaTa,
TPYAOYCTPOMCTBO (pakTHUECKH TOTEPSIIO cMBbICI [18].
Benencreue storo B EBpony sMurpupoBaino He MeHee
3 MIIH rpaxaaH YKpauHbl, 3HAYUTEIbHAS YacTh KOTO-
PBIX CTpemMuIach Haiftu paboty B Ilonbmre, Yexun, Hc-
manuu, Uramun.

Cerozsst 6ercTBo U3 YKpauHbl — OJJMH U3 KPYITHEH-
IIMX MHUTPAIMoOHHBIX moTokoB Craporo Csera. Iloka
YTO JIIO/ISIM MTPUXOANUTCSI 00yCTpanBarh KM3Hb B HOBBIX
crpanax. Ecnu BepuTh MH()OPMALMOHHBIM HCTOYHH-
Kam, To K 12 mapra 2022 r., no ganubeim OOH, 2,6 M
YKpauHCKUX O€KEHIIEB MOKUHYIH TEPPUTOPHUIO YKpa-
WHBI ¥ OBUIM BBIHYKICHBI OcKaTh B Omrkaifmime K
3amaay oT Ykpaunsl crpansl. K 13 mapra 2022 r, no
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nmanabeiM OOH, kosudecTBO OSKEHICB ¢ YKPauHbI J10-
cturino 2,8 MiH., X 14 mapra — 3 muH, ¥ 16 mapTa —
3,2 muH, npuueM B [lonemry 6exano 6onee 1,9 mura. K
5 mromst 2022 1., mo manaeiM OOH, yxe 8,8 miH ykpa-
WHCKHX OCXCHIIEB MOKHWHYIN TEPPUTOPHIO YKpPAHWHBI.
B Ilonbmry Gexano 6onee 4,5 miH. ykpaunieB. Ecnu
ONUPATHCS HA YKPAaUHCKUE JaHHBIE, TO 1,7 MIIH. yKpa-
MHCKHX OexeHueB repeexanu B Poccuto. Poccuiickne
BJIACTH Ha3bIBalOT IUGpbI 6omee 2 muH. [To ykpawmH-
CKUM JIaHHBIM, CTPaHy NOKMHYJIO 7 MJIH. 4enoBek [19].
JloctaTouHO MHOTO O€XEHIIEB C YKpauWHBl €IyT Ha
VYpan. B CepanoBckoit 1 YenstOMHCKON 00MacTsIX MM
OKa3bIBalOT HEOOXOIMMYIO TOMOIb. EcTh ocHOBaHuUs
MoJIaraTh, YTO MOKA HE 3aKOHUUTCS CIEHHaIbHAS BO-
€HHasl OTlepaIysl, paCCUYNTHIBATh HA yMEHBIICHUE KOJIH-
yecTBa OEKEHIIEB HE IPUXOIUTCS.

Jo 17 aBrycra 2022 r. rpaxxganaM Ykpaunsl, JIHP
n JIHP pexomennoBaHo o(opMHThH pa3pelruTenbHbe
JIOKyMEHTBI Ha TIpaBO NpokuBaHus B Poccum nmbo
OCYIIECTBJICHUS TPYAOBOM nesatenbHOocTH. OnHAKo u
TOCJIe ITOM JaThl OHU BIIPaBE OCTABAThLCSI HA TEPPHUTO-
puu cTpaHbl. B oTHOmIEHNN HUX HE OyayT PUMEHSITh-
Csl MEpBl, CBsI3aHHbBIC C TIPUBJICYCHUEM K aJIMHHUCTpaA-
THUBHOM OTBETCTBEHHOCTH 32 HAPYIICHHUE PEKUMA TIpe-
OBIBaHUSI U OCYILECTBJICHUS TPYIOBOH JEATEIBHOCTH
Ha TeppuTopun PO, a Takke BBICBUIKOH 32 €€ MPEAebl
U orpaHMyeHueM Ha BwesZl. B asrycre 2022 r. Ilpesu-
neHt Poccun moxmucan eme ABa ykasa, KOTOPBIE I10-
MOTYT COLMAIM3UPOBATHCS U )KUTh OexeHnam u3 JIHP
u JIHP, a Taxoke ¢ YKpauHbl, BDEMEHHO [1EPEEXaBLINM B
Poccuro. [lepBbIM yKa30M OH pa3pemnii UM 6ecCpodHO
OCTaBaThCs HA TEPPUTOPUH HAIIEH CTPaHbI IOCIIE MPO-
BEJCHUS JaKTHIOCKOIMPOBAHUS, (OTOrpadupOBaHUSA
U TPOXOXKJCHUSI MEJKOMUCCHU. A BTOPBIM — YCTaHO-
BUWJI TIOCTOSIHHBIE Y €IMHOBPEMEHHbBIE BBIILIATHI COLH-
AJBHBIX TTOCOOMH.

Tem He MeHee TOYHBIX MacIITadOB MUTPALMH B
YkpanHe HUKTO HE 3HaeT. HaspBarorcs mudpsr B 3—4
MJIH YeJIOBEK. XOTS MOJCUYETHl YKPAaUHCKUX TPYIOBBIX
MHUTPAHTOB 3a PyOeXOM BemyTcs, HO O(HIIHAIEHBIC
JTAaHHBIC HE MOTYT OTPa3UTh PEATbHYIO KapTHHY. boib-
I1asi YacTh TAKUX paOOTHHKOB TPYIOYyCTpanBaeTCsl He-
neranbHO. OOBIYHO OHU UMEIOT HE OZIHY, 3 HECKOJIBKO
paboT, 4aCcTO MEHSIOT MECTO JKUTEJIBCTBA M CKPHIBAIOT-
Csl OT OPTaHOB OXPaHbI TPYJd, MUTPAIMOHHBIX CITYXkKO
U TpaBoOXpaHuTenaeld. MHUTrpaHTBl COIVIACHBI JKUTh B
HEYEJIOBEYECKHUX YCIOBHUSX, BAXTOBBIM METOJIOM, I10-
Jy4aTh MEHBIIYIO 3apIUiaTy, YeM B O(HIMAIBHBIX Op-
raHu3alusX, 4TOObl IPOKOPMUTH Ce0sl M YJICHOB CBOECH
CEMbH.

Wpnest peamm3oBaTh KOMIUICKCHBIH, @ BMECTE C TEM
U CHUCTEMHBIH MOIXOA ¢ 00ECIIEUCHNEM JIHIL, TTOJTyYHB-
MIMX CTaTyC MMMHIPAHTA WU BBIHYKACHHOTO TIepece-
JIeHIa, paboTol B CENBCKOM XO3SHCTBE, MPeNoCTaBIIe-
HHEM BO3MO)KHOCTH TIOTYYUTH JUI 00paOOTKH 3eMeIb-
HBIE YYaCTKH, MOXKET OBITh YCIICIIHO OCYIIIECTBICHA Ha
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OCHOBE IIPUHIUIIOB HEJIMHEHHOro paszButusd. Ilpu usz-
YUCHHH 3BOJTIONUH YKOHOMUYECKOH TEOPHH BBISICHSCT-
Csl, YTO pa3BUTHE JIIOOOH CUCTEMBI MOKHO paccMaTpH-
BaTh KaK I10 JIMHEHHOM, TaK U 10 HSJIMHESHHON MOJICIIH.
[IpumepaMu TMHENHONH MOJENH ABISIOTCA TEOPUU UH-
JTyCTpUaIU3allii, TIaHOBOH SKOHOMHUKH, MOACPHH3A-
LUU TSKEIOW IMPOMBIIIIEHHOCTH, CEIBCKOTO XO3sii-
crBa U Jp. JlOKTpHHA NPOAOBOJLCTBEHHOI Oe3omac-
Hoctn Poccmiickoit @enepannn, npuasaTtas B 2010 r,
cojieprkalllas IJIaHOBbIE Hauana, TOXke FOTOBUIIACH HA
OCHOBE IPHUHLIMIIOB JMHEHHOW Mozaeau pa3Butus. B
COBPEMEHHBIX YCIOBHSX Pa3BUTHUS CTPaHbI JIMHEHHBIC
MOJIETTH PAa3BUTHUS CTAHOBATCS HEAKTyaJbHBIMH, MaJIO-
3¢ PEKTUBHBIMH, TTOCKOJIBbKY HE YUHTHIBAIOT HEYCTOM-
YHBOCTB, HEOTPE/ICIICHHOCTh, HECTA0MIBLHOCTh BHEIII-
HeW SKOHOMHUUYECKOMH, COLIMAIbHON, TTOJIMTUYECKOH Ccpe-
Jb1. OCOOEHHO 3TO MPOSBISAETCS MPH MPOBEJCHUH CIIe-
LUalbHON BOCHHOM omnepanuy. JINHeHHbIe IPUHIUIIBI
CTUMYJIUPOBAHHS PA3BUTHS CEIBCKOTO XO3IHCTBA TOXKE
He Bcerna QGEeKTUBHBI U1 SKOHOMHKH.

B cBoe Bpems 3. bayman oTmewan, 4To JTHHEH-
HOCTb CBf3aHA C KECTKOCTBIO COLIMAIBHOIO MOpsAKa,
COIMAJIBHBIX CTPYKTYp U (opM, NPEnsTCTBYIOMEH X
JOMHMHHUPOBAHHIO U PA3BUTHIO B COOTBETCTBHU C BBI-
30BaMU COBPEMEHHOCTU. HelnmHenHOCTh ke 03HayaeT
IBIDKEHHE (MTHOBEHHOE, JIETKOC, «OKU3HEPAIOCTHOCY ),
HEONPEICICHHOCTh M HETPEACKa3yeMOCTh, THOKOCTh U
omHOpa3zoBocTh [20, c. 87].

B Hacrosimiee BpeMs HEMTMHEHHOCTb MpPU BOCCTa-
HOBJICHUH MaprHHAJbHBIX 3€MeNb, M0 HAIIeMy MHe-
HHIO, MOYKHO CBSI3aTh C HECTAOMILHOM DKOHOMUYECKOMN
Cpelol, pa3BUTHEM CETEBHIX (OPM IKOHOMHYECKHX
OTHOIIEHHH C MCIONb30BaHUEM HH(OPMAIIMOHHO-KOM-
MYHHUKaIMOHHBIX TEXHOJIOT' Ui, HOBBIMHU CIIOCOOAMU Be-
JCHUS MPEANPUHUMATEIBCKON NEesITeTbHOCTH, KOHKY-
PEHTHBIMH yCIOBHUSIMH, M3MEHEHUSIMU B MEKTyHAPOI-
HBIX SKOHOMUYECKHX U TOJUTHYECKUX OTHOIIEHHSIX.
Jns BHEApEHMs NMPHUHIMIIOB HEJIWHEHHOTO pPa3BUTHSA
TaKOr0 MOIIHOTO, paHEe HUTZE HE PeaTN30BaBILIETOC
MIPOEKTA 10 BOCCTAHOBJICHUIO MAPTHHAIBHBIX 3EMEIIb C
yJacTHEM HMMHI'PAHTOB, UMEETCSI XOpOILast, XOTs 1 3a-
pyOexHasi, MeTogoorndeckas 0aza, K KOTOpoi OTHO-
csTes cnenyromue ucenenosanus: «Hemuneitnas sxo-
HoMuyeckas nquHamukay (aBtop T. Ily); «Xaoc u mo-
PSIIOK Ha phIHKaX KanuTana. «CHHepreTudeckas 3Ko-
HOMHKA. Bpems u nepemMeHbl B HETUHEHHONW SKOHOMHU-
yeckoil Teopun» (aBrop B.-b. 3anr); sxoHOoMu4eckue
muKIIel — ypaBHeHne Bawn nep Ilons; Teopum pasHO-
BECHUS B SKOHOMUKE (CTaTUCTHYECKasi IKOHOMMKA); HO-
BB aHAINTHYIECKUH B3IV HA IIUKJIBL, IIEHBI U U3MEH-
YMBOCTH phIHKa» (aBTOop . Ilerepc); nuHamudeckne
TeopHH pocTa B 3koHOMHKE (aBTOpHI 1. CaMyambcoH,
P. Comnoy, J. P. Xuxc, M. Mopumima, B. B. JIeontses).

JIuneiinast 5BOIIOLINS O3HAYAET [IEPEXO CUCTEMBL B
HOBOE KaueCTBO IIyTEM IOCTEIICHHOTO HAKOTUICHUS HU3-
MeHeHUH. COOTBETCTBEHHO, ATOT IPOLIECC MOXKET MPH-
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BECTU HE TOJILKO 3aMEJUICHUIO TEMIIOB Pa3BUTHsI, HO U
K crarHanuu. HennHeliHoe pa3BUTHE XapaKTepu3yeTcs
TE€M, YTO TOPOXKAAET MPUHIUIHUAILHO HOBOE COCTOS-
HHE Yepe3 MIHOBCHHBIC M3MEHEHHS, HMCKIIOYaIoIIne
BO3BPAT K MPEKHEMY COCTOSIHUIO. TaKyr TeMITOpab-
HOCTh (MI'HOBEHHOCTbB) MOXHO 3aMETHTb MPH CTPEMHU-
TEJBHOM IPEBpAIICHUH ITHYbEH CTal B OPraHU30BaH-
HBIM KOCsiK. IMEHHO Takasl YHUKaJbHOCTh MPOIIECCOB
HEOOXOomuMa U OTEUYECTBEHHOTO CEIBbCKOTO XO3si-
CTBA B CETOIHSIIHUX IKCTPEMAIBHBIX yCIIOBHsIX. EcTe-
CTBCHHO, YTO 3/1€Ch HY>KHO U IUITaHUPOBAHUE, HO C OpH-
eHTauuell Ha HeMMHEHHOCTh. OHO MOXET paccMarpu-
BaThCSl KaK 4acTh KOMIUIEKCHOTO Ipoliecca, KOTOPBIi
MOXXET NMPHHAMATD Pa3InIHbIe (POPMBI C TOHUMaHHEM
Oyayriero pa3Buths. B aToM cirydac OCHOBHBIMH BUIa-
MU IUTAaHUPOBAHUS OCTAIOTCS CTPATETHIECKOe, TEXHH-
YECKOE M MPOCSKTHOE.

Crpareruueckoe miaHUpoBaHUE (HE MEHEe ueM Ha
5 J1eT) B KOHTEKCTe HeTTMHEHHOCTH Pa3BUTHSA, HO C OpHU-
€HTUPAaMU Ha YCTONYMBOCTh U3MEHEHUN C MapTrUHAb-
HBIMM 3€MJISIMU — CJIOJKHEHIIas 3ajada. Bmecte ¢ tem
€€ pelleHUE O3BOSIET:

— TOATOTOBHUTH 3aKOHOMATEIBHYIO 0a3y, IpoaHaIH-
3UPOBaTh CKJIABIBAIONIYIOCS OOCTaHOBKY M copmy-
JIMPOBATb HOBBIC MCPOIIPUATHUSA,

— OIICHUTH CKJIAJIBIBAIONINECS TPYIITBI IICHHOCTEH,
(opMBI aTanTaluy K HOBBIM YCIIOBHSIM JKA3HU MH-
TPaHTOB;

— c(hOpMyITUPOBATH KPUTCPHUH ACATEIEHOCTH H Pa3-
BUTHSA B HOBBIX YCJIOBUAX KUSHCACATCIILHOCTH,

— BBIOpaTh ONTHUMANbHBIE (POPMBI TOCYIApCTBEH-
HOM MOAJEPIKKHU.

TakTrdyeckoe IUTAHMPOBAHUE BCETAA CONEPIKUT
KOHKPETHBIC MEPONPUSITHS I peain3anuu (IOpOxK-
Has kapTa). UTo KacaeTcsi MPOEKTHOTO TIAHUPOBAHMUS,
TO OHO MOTPeOyeT MPUBJIICUCHUS HE TONBKO 3aKOHOA-
TeJeH, IPEeICTaBUTENICH TOCYIapCTBEHHbIX U MyHULU-
MANBHBIX CTPYKTYP, CIICIIHAINCTOB MPOCTPAHCTBEHHO-
TO pPa3BUTHSI, THCTUTYTOB IPAXKITAHCKOTO 00IIeCTBa, HO
U TeX, KTO MPHHSJ PEeIICHIE O CBOEM ITePEMEIICHNH Ha
MMOCTOSTHHOE MECTO KXHUTEIhCTBA. B 1Ie7oM, 0 Hamemy
MHCHUIO, JJIA KaXXI0TO PEruoHa HyXKHA pEeTruOoHaJIbHas
MaTpHIla CTPATETUYECKOTO IIAHWPOBAHHS TI0 BBEZC-
HUIO B CEIBCKOXO3SHCTBEHHBIH 000OpPOT paHee Mapru-
HAJIBHBIX 3€MENb C yYaCTHEM JIIUI] OCYIICCTBHBIINX
[IPOCTPAHCTBEHHOE MEPEMELLEHUE.

B HEIAX COXpPaHCHUA BBICOKHMX TEMIIOB PA3BUTHUA
AIIK u MakcuManbHO Kauy€CTBEHHOIO MPOBEINCHHS
ce30HHBIX pabor MuHncenbxo3 Poccun exeronHo dop-
MHUPYET MPEUIOKEHIS IO TIPUBIICYCHUIO HHOCTPAHHBIX
pabouyux, HO TONBKO JUIS CE30HHBIX IMOJCBBIX PalOT.
B stom mpeobnamaioT Takue pPeruoHbl, kKak Bodro-
rpajackas, ActpaxaHckas  MOCKOBCKasi 00JIacTH, 4To
00yCIIOBJIEHO 3HAYUTEIBHONW KOHIIEHTpAIMEeH OBOIIE-
BOTYECKHUX XO3SIMCTB C MPUMEHEHHEM B HHUX PYyYHOTO
Tpyna. AHaJIOrMYHAs CUTYyalMsl CJIOXKHUIIACh U B psije
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JpYrux cyObeKTOB — HarpuMmep, B Boponexckoii u Jlu-
TIeIKO 00macTax. B mepByro ouepesp, Kak M BO MHOTHX
JPYTHX CEKTOpax MUPOBOM SKOHOMHKH, CEIECKOMY XO-
34HCTBY HEOOXOIMMBI PAaOOTHUKH EPBUYHOTO 3BEHA —
JUISL TIOCAJIKU 1 cOopa yposkasi, yXo/a 3a >KHBOTHBIMH U
Jpyroro Tpyaa. B To xe Bpemst KBaTU(HUIIUPOBAHHBIMU
CIELMaTINCTaMI — arPOHOMaMH, BETEPHHAPAMH, MeXa-
Huzaropamu — poccuiickuit AIIK sikoObI B HacTosIee
Bpemst obecrieuer [21].

C no3unuii ycTOH4MBOro 3KOHOMUYECKOIO pa3BU-
THsI CTpaHbl MHOCTpaHHas pabodyas Cuiia yCHJIMBAET
BBIBO3 KalUTAJOB. [IeHBI'M, KOTOpBIE 3apadaThIBAaiOT
MHIpPaHThI, He ocratoTcsi B Poccuu u, Kak ciencrsue,
HE CITOCOOCTBYIOT MONIOTHEHHUIO OrorkeTa. MUTpaHTHI
MIePeYHCISIIOT 3apaboTaHHbIe B HAIllEW CTpaHe JICHbIU
B CBOU CEMbH, TEM CAMBIM IOIAEPKHBAIOT SKOHOMH-
KM COTIPEIETBbHBIX M HE BCETA JIPYKECTBEHHBIX TOCY-
JIapCTB.

OpHako QepMepsl 3aMHTEPECOBAHBI B MHOCTpAH-
HOW paboueii cuile, Tak Kak HEJIOCTATOK ee Oy/eT cIio-
COOCTBOBATh POCTY IICH Ha OBOILIH U (PYKTHI 1O pa3-
HbIM nporHo3aMm ot 20 go 50 %. Jloruka oueBugHa: B
cebecTonMOCTH TMPOAYKLIUHU 07 3apabOTHOM IUIaTHI
JUISl CBOMX PAaOOTHHMKOB BCEIZAa BBICOKA. A MHOCTpaH-
Has pabouast cuiia ocraercs 0ojiee IpPHUBIEKATEIbHOM,
TaK KaKk MUTPAHTBI TOTOBBI paboTaTh 03 BBIXOJHBIX U
OOILHUYHBIX, HCHOPMHUPOBAaHHBIN pabounii IeHb U 3a
6omee HU3KYIO 3apaboTHYIO Iaty. 1 310 BX oTinyaer
OT OOJIBIIMHCTBA POCCHHCKUX COMCKaTeNei. DTo mpo-
OreMa He ToJbKO Haeil crpanbsl. HaGop arpapues B
Tamxukucrane orkpbuia Hanus. Ha murpanrax nep-
KHUTCA cenbekoe xo3aicTBo B Coeaunennsix IlTarax,
B I'epmannu u FOxnoit Kopee.

DKcnepTsl B 001aCTH CEIbCKOro X03sHCTBA Hpe-
JIararoT HECKOJIBKO HAaNpaBlICHWH, BKIIOYAIOUIMX B
ceOst pasnmunble Mepbl. IlepBoe — 310 ocnmabnenne
OrPaHUYEHUN MEPEIBUKCHUSI TPYLOBBIX MUIPAHTOB.
Bropoe — mpomnenne paboumx BU3, YTOOBI TE, KTO
YK€ HaXOIUTCS B CTpaHe, MOINIM TPOIODKATh CBOIO
TPYLOBYIO AeATeNbHOCTb. llpemiokenuil no Haxpene-
HUIO UX 3eMJIeH Ha YCIIOBHSX apeH[bl WM Ha JPyTUX
YCIIOBUSIX, MIOCJIEe IPUOOPETEHHS TPaXKIAaHCTBA AJIS 110~
CTOSIHHOTO IIPEObIBaHMS B CTPAHE, B TOCYJapCTBEHHBIX
MIporpaMMax pa3BHTHsI CEILCKOTO XO3SHCTBA ITOKa HET.
Tperbe HampaBiIeHNE — MPUBJICUCHUE MECTHBIX CEJb-
CKOXO3SIICTBEHHBIX PAOOTHHKOB, KOTOPBIE 3a4acTylo
HE PACIOJIOKEHBI K CETLCKOXO3SIMCTBEHHOMY TPY/LY 110
MIPUYMHAM HU3KOW OTUIATHI TPY/A.

IIpu paccMoTpeHuM TOJOOHBIX pPEKOMEHIAINH
cllelyeT TIOHMMaTh, Y4TO MpaBa MHOCTPAHHBIX JIMI[ Ha
proOpeTeHNe 3eMeNbHBIX y4acTkoB B Poccum orpa-
HU4YeHbl. VHOCTpaHHBIM TIpakAaHaM M JuLaM 0e3
Ipa’kAaHCTBA 3eMEJIbHBIC YYaCTKH MIPEI0CTABISIOTCS B
cOOCTBEHHOCTh UCKITIOUUTEHHO 3a aTy (1. 4 ct. 39.4
3emenpHOTO Komekca P®). MHocTpanenm He MOXeT
npuodpectr 3emito B Poccun Ha Oe3Bo3Me3HON oc-
HOBE.
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Taxoke OrpaHMYCHHE 10 MPHOOPETCHUIO 3EMEllb-
HBIX Yy4YacTKOB cozepxar @DenepasibHblil 3aKOH OT
30.11.1995 1. Ne 187-®3 «O KOHTHHEHTAJIBLHOM IIENb-
e Poccuiickoit denepanun» W 3akoH Poccuiickoii
®enepanun ot 21.02.1992 . Ne 2395-1 «O Heapax»,
3aKPCIUISIONINE TOPSIOK TOJIb30BAHUS YY4aCTKaAMH
KOHTHHEHTAIBHOTO MeNb(ha U HeIpaMu. ITH 00BEKTHI
MOTYT IPEAOCTABIIATHCS MHOCTPAHIIAM TOJIBKO Ha Ipa-
BE€ apeH/IBI ¥ TO TIPU YCIOBHUH, YTO OHH MMEIOT IIPAaBO
3aHUMATHCS] COOTBETCTBYIOIIMM BUIOM JICSTCILHOCTH.

ITo Koncturymuu P® mpaBo coOCTBEHHOCTH Ha
3eMENBHBIA YU9aCTOK UMCIOT TpakJaHWHE HaIlleH cTpa-
Hbl. JlaHHOE MpPaBO MMEET OrPOMHOE 3HAYCHUE, TaK
KaK CITOCOOCTBYET O0ECIIEYeHHIO JOCTOHHOTO YPOBHS
JKU3HU TPaXKIaH, KAYCCTBCHHOC YIOBJICTBOPCHHE CO-
[UATBHBIX U MaTEPHAIBHBIX ITPOIOBOIBCTBEHHYIO 0€3-
OITaCHOCTB TOCYIapCTBa U CTAOMIBHOCTH obmIecTBa. To
eCTh TpaBO 001agaTh 3eMJICH SIBISICTCS Ba)KHEHIINM
MTOKa3aTeJIeM MMPOYHOCTH KOHCTHTYIIHOHHOTO CTPOSL.

O0ecreueHUI0 CONUATBHOM CTA0UIILHOCTH B 00IIIe-
CTBE CIOcoOCTBYeT (hakTop OecIIaTHOTO TPEIOCTaB-
JICHHUS 3€MEJIbHBIX YYaCTKOB B COOCTBEHHOCTH T'pax-
JlaHaM B CITy4asx, IPeTyCMOTPEHHBIX cTaThe 39.5 3e-
MenbHoro Kogekca PO: rpaxxianam, UMEIOIINUM TPEX U
Oosee meTel; B LEIAX Pa3BUTHsI 3aCTPOCHHOU TEppH-
TOPHH; B PsJIC CITydaeB 110 HCTCUCHHUH TISATH JIET CO AHS
MPEOCTABICHUS TPAKIAHHHY 3EMEJIbHOTO yYacTKa B
6e3B03Me3THOE TToNnb30Banue. dDegepaTbHBIMHU 3aKOHA-
MU ¥ 3aKOHAMHU CyOBeKTOB PD MoOryT OBITH ITpeaycMo-
TpEHbI HHBIE, He YKka3aHHbIe B 3K PO ornenbHbIC KaTe-
TOPHUHU TPaKIaH, KOTOPEIM 3€MENbHBIE YYaCTKH MOTYT
OBITH TIPEIOCTABICHBI B COOCTBEHHOCTH OECILIATHO.
Oocyxnaenue u BIBoAbI (Discussion and Conclusion)

Takum o00pa3oM, TPABOBOM MEXaHU3M MpPEIO-
CTaBJICHHUS TPAXKJAaHAM B COOCTBEHHOCTb 3€MEJIBHBIX
YY9acTKOB B IIENSAX OOECHEUCHHS KOHCTHTYIIHOHHOTO
npasa rpaxzaad Ha 3emito B Poccuiickoit denepanuu
ycTaHoBIeH. [ peanm3amuu €ro OpraHsl rocyaap-
CTBCHHOM BJIACTH Y MCECTHOTO CaMOYIPAaBJICHUS IPH-
3BaHBI CO37aBaTh HEOOXOAMMBIC YCIIOBHS. B mONHOM
Mepe 3TO OTHOCHTCS ¥ K JIFOJSIM, TIOTYYHBIINM TPak-
nanctBo Poccuiickoit denepanun ¥ noanaaaronum
07T BO3MOXKHYO TOCYIapCTBEHHYIO ITPOTPaMMy OCBO-
CHUSI MAPTUHAIILHBIX 36MCJTb.

B ycrnoBHMSX COBPEMEHHOTO COIHMAIHHO-IKOHOMU-
YECKOTO Pa3BHUTHS CEIBCKOE X03sCTBO Poccuu 1eMoH-
CTpPUpPYeT CTpeMJIeHHEe K YCTOWYUBOCTH. CTaTUCTH-
YeCKHEe JaHHble 3a sHBapb — Mall 2022 r. cBUAETENb-
CTBYIOT O TOM, YTO OOBEM IPOU3BOACTBA MPOLYKIIUU
CEJIbCKOTO XO35IMCTBA BCEX CEIbXO3MPOU3BOAUTENEH
(CeNMbCKOXO3SIMCTBCHHBIC OpPraHU3alid, KPECThSIHCKUE
(bepmepckue) X03siCcTBa, X031CTBAa HACEJIEHUS ) B Mae
2022 r. B AeMCcTBYIOUIMX LIEHaX, MO MpeaBapUTEIbHON
oreHke, coctaBmi 488,1 mipx pyOiei, B stHBape — Mae
2022 . — 1778,6 mupn pyOueit [22].



Agrarian Bulletin of the Urals No. 12 (227),- S S S S

Ha xonern mast 2022 1. OT0JI0BBE KPYITHOTO pOTaTo-
IO CKOTa B XO34MCTBaX BCEX CEJIbXO3IIPOU3BOAUTENEH,
o pacueram, coctapisuio 18,3 muH rosios (Ha 2,4 %
MEHBIIE IO CPABHEHHMIO C COOTBETCTBYIOIIEH OaToi
TIPE/IBITYIIEro rojia), U3 Hero kopos — 7,8 MutH (Ha 1,7 %
MeHbIIIe), CBUHEH — 27,6 MiH (Ha 2,3 % OombIie), oBell
n ko3 — 22,8 mutH (Ha 2,1 % menbiie). B crpykrype mo-
TOJIOBBSI CKOTa Ha XO3siicTBa HaceIeHUs MPUXOAUIOCH
39,9 % moronoBbs KPYIHOTo poraroro ckora, 8,1 %
cBUHEI, 44,6 % oBer u k03 (Ha koHer Mast 2021 1. — co-
orBetrcTBeHHO 40,5 %, 9,2 %, 45,6 %). Bo Bcex cenb-
CKOXO3HMCTBEHHBIX OpraHuzauusix B mae 2022 r. mo
CPaBHEHHIO C TaKUM ke mepuonoM 2021 r. mpousBoa-
CTBO CKOTa M NITHUIIBI Ha YOOI (B KIBOM Bece) BEIPOCIIO

- - rd ol al P

Ha 2,5 %), mpou3BOACTBO Mojioka Ha 2,5 % (ua 0,7 %),
MIPOM3BOACTBO sull — Ha 2,9 % (Ha 1,5 %) [22].

Oxuaercs HEII0X0N ypokait 3epHa, HO 3arlaHu-
poBanHble 130 MITH TOHH MOTYT U He coOparb. UTOOBI
BHYTPCHHUI PBHIHOK HE MOCTPAIa, ITaHEl Ha SKCIIOPT
50 MJIH TOHH, BO3MO)XHO, MEPECMOTPSIT B MECHBIIYIO
CTOpOHY. B 3TO#i CBS3M ecTh BEPOSTHOCTH, YTO ILICHBI
Ha MIICHUIY TTOHYT BBEPX U 3TO OTPA3UTCS HE TOIBKO
Ha KOHOMHKE, HO M Ha TEOMOIUTHKE. TaK 9TO MOX-
HO YTBEpPXJaTh, YTO CEJIBCKOC XO3SHUCTBO OCTACTCs
CTPaTerHueCcKol OTPaC/bi0, KOTOpasi MOXKET MPHHSATH
0OBIIOe KOMMYECTBO UMMHTPAHTOB, OHO UMEET Iep-
CIIEKTUBBI Pa3BUTHs U TpeOyeT 0coO00ro BHUMaHMUS T0-
cynmapcTaa.

Ha 6,7 % (B Mae 2021 . o cpaBHeHuto ¢ maem 2020 . —
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Abstract. The purpose of the work is to identify the importance of reducing marginal lands that have an internal

or peripheral location in the state (district) not used for various reasons through the mechanism of state migration
policy and the state program for effective involvement in the turnover of agricultural land. Methods. The methods
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of system analysis, comparative analysis, structural analysis, systematization, generalization, analogy, comparison
of domestic and foreign experience, assessment of the legal framework are used. Results. The conceptual aspects
of marginality and processes of marginalization in society, the behavior of a marginal person focused on ending the
conflict or giving the conflict a different meaning are analyzed. It is proposed to consider marginal territories lo-
cated on the remote periphery of the region or in internal isolated places, lagging behind in development relative to
the entire region, lands that were previously agricultural lands. It has been substantiated that when considering this
problem from the standpoint of the economy, the concentration of the rural population on less favorable or mar-
ginal agricultural lands is a barometer of the development of the economy as a whole. The dependence of attracting
labor to the agrarian sphere of the economy on depopulation and low birth rate in the country is revealed. The idea
of revising the Concept of Demographic Development in Russia which would comprehensively take into account
the conceptual aspects of the new migration policy, the targeted development of marginal lands including with a
wider involvement of migrants and immigrants in the context of the development of rural areas is proposed. Based
on official data it has been confirmed that unused agricultural land in Russia accounts for 11.8 % of the total area
of such land. 16.5 % of agricultural land and 16.6 % of arable land are not used. Proposals have been formulated
regarding the improvement of domestic legislation to create the necessary conditions for attracting immigrants
from Ukraine and other states to agriculture. The results of long-term studies of scientists who noted that migra-
tion ties between Ukraine and Russia have always been dense due to geographical and ethno-cultural proximity
are confirmed. The argument about the adoption of a special state program for the development of marginal lands
with the wide involvement of migrants is supported by data on the current state and the need for further sustainable
development of Agriculture in Russia. The scientific novelty lies in the study of the special relevance of involv-
ing marginal lands in the turnover with their provision to persons who have expressed a desire to obtain Russian
citizenship and then on an ongoing basis to develop the allocated resources in the agrarian sphere of the economy.
Keywords: agrarian sphere of economy, marginalization in society, marginal lands, spatial displacement, migra-
tion, migrants, immigrants, state program for the development of marginal lands.
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Annomayus. JIuciapuTeT IeH MEX/y CPEICTBAMH MPOU3BOJCTBA U MPOAYKIME pACTCHNEBOICTBA BEJET K CHHU-
JKEHUIO (P(PEKTHBHOCTH HCIIOIB30BaHUSA pecypcoB. s cTtabunm3anuu paboThl CENbXO3MPEATIPUITHI B TaKUX
YCIIOBUSIX, KPOME HEOOXOMMOH rOCyJapCTBEHHOM TOIEPKKH, B PACTEHUEBOCTBE BA)KHO HAXOANTH BHYTPEHHUE
pesepBsl. Lleb HACTOSIIETO MCCIEIOBAHUS — M3YYUTb COCTOSHHE M BO3MOYKHOCTH TOBBIMICHUS 3((EeKTHBHO-
CTH WCTIONB30BAHUS PECYpPCOB B PACTCHHEBOJACTBE. 3aJadyaMM HCCIIEOBAHHS CTall aHAJIW3 JaHHBIX, OTPaXaro-
IIUX BApHAHThl 3KOHOMHH PECYpPCOB MPU BO3JEIBIBAHNH TOJIEBBIX KyJBTYp B ycioBusix Kypranckoil obmacTw.
Vcrionb30BaHbI MeTOABI MOHOTPA(UUECKOTO, MATEMAaTHIECKOT0, CTATUCTUIECKOTO aHaIN3a JAHHBIX M3 JIUTEpa-
TYPHBIX HCTOYHHKOB, TOJIOBBIX OTYETOB cesbXo3npeanpusituil Kypranckoi o0macty, pe3yabTaToB NCCIeJOBaHNH
Kypranckoro HUMCX. Hayuynast HOBU3HA paboThI 3aKIII0YAaETCs B IPUMEHEHNH JUHAMHYECKOTO METo/Ia pacue-
Ta SKOHOMHUUECKOH 3 PEKTUBHOCTH paHEE MCIBITAHHBIX TEXHOIOTHH B PA3IMUHBIX N3MCEHSIOINXCS BO BPEMEHHU
9KOHOMUYECKHX YCIIOBHUSX, UTO TO3BOJIAET O0siee 0O0OCHOBAHHO CTPOUTH HEPCIIEKTHBHBIE TUIAHBI. YCTaHOBJICHO,
4TO (paKTOpamMH MOBBIIICHUS 3(DPEKTUBHOCTH UCIIOIb30BAHMUS MPUPOIHBIX U MAaTEPUANIBHBIX PECYPCOB SIBISIFOTCS
JUBEpCU(HKAIHS TTOCEBHBIX TUIOMIAAEH 3a CUET YBEIMUCHNUS JOJIH O3UMBIX, 36PHOO000BBIX M MACTHYHBIX KYJIBTYP
1 TIOBBIIIIEHHE TOYHOCTU MPUMEHEHHSI PECYpPCOB C MOMOINBIO IIU(PPOBEIX METOOB. Pe3yabTaThl HccIe0BaHNS
TTOKA3aJi, YTO TUBEPCUPHUKAINS TTOCEBHBIX IJIOMIAICH MO3BOISIET 3(h(heKTHBHEE PACTIPEACIIATH MOJIeBBIE PabOTHI,
9KOHOMHUTH PECYPCHI M MOIy4aTh Oosiee BBHICOKHE J0XOJbl, CTAOMIN3NPOBATh (DUHAHCOBOE COCTOSIHUE CEBbCKO-
XO3SIMCTBEHHBIX MpeanpusaTiid. CHCTEMBI TapauieIbHOTO BOXK/ICHUS U MOHUTOPHHT TEXHUKH MTO3BOJISIOT 3KOHO-
MHTb TOprodee, yIoO0peHusl, CeMeHa, CPE/ICTBA 3all[UThl PACTeHHH. PaboTa TEXHUKHM C TOMOIIBIO0 HABUTAIIMOHHOTO
000pyOBaHUS B TEMHOE BPEMsI CyTOK OOECIIEUMBAET BBIIIOJIHEHNE TEXHOJIOTUYECKUX ONEpariii B HOPMaTUBHbIC
CPOKH ¥ TEM CaMbIM CITIOCOOCTBYET MOBBICUTH YPOXKAHHOCTB KyIbTyp Ha 5—10 %. JlomoTHUTENBHBIH 10X0] OT CH-
CTEMBI TTAPAIIETFHOTO BOXK/ICHHS COCTABIAET B cpeaHeM 2155 py6/ra. [IpoexkTupoBaHue TEXHOIOTHI Ha OCHOBE
3NEKTPOHHBIX KapT U KHUT UCTOPHUU TOJEH JaeT BO3MOXKHOCTH IU((EpEeHIIMPOBaTh PECYPChl MO MOJSIM B COOT-
BETCTBUH C TIOYBEHHBIMH, arPOXUMHUECKIMHU U arPOTEXHIUUECKIMH YCIOBUSIMH.

Knrouegvie cnosa: 11eHbl, AUCTAPUTET 1I€H, CTOUMOCTB PECYPCOB, pecypcocOepexeHne, sKoHoMuuecKas 3 pex-
THUBHOCTB, IU()POBBIE METOABI YIIPABICHNUS, TUBEPCU(UKALINS TTOCEBHBIX IUIOMIAEH, SIIEKTPOHHAS KHUTa HICTOPUT
TIOJIEH.

Jlna yumuposanun: Crenneix H. B., KomsmoBa C. A., Hecreposa E. B. Dxonomudeckast 3¢ (peKTHBHOCTH HC-
TTOJTF30BAHUST PECYPCOB B PACTEHHEBOACTBE // ArpapHbIil BecTHHK Ypana. 2022. Ne 12 (227). C. 86-98. DOI:
10.32417/1997-4868-2022-227-12-86-98.
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IMocranoBka npod.aemsl (Introduction)

DPPEKTUBHOCTh  CEIBCKOXO3SIMCTBEHHOTO  TIPO-
W3BOJICTBA B MEPBYIO OYEPEIb OMPEIENIIECTCSI COOTHO-
[ICHWEM J0XOAa OT peaju3alyy MPOU3BOAMMOI Tpo-
QYKIWU 1 HEOOXOANMBIX IS €€ MOMyYeHHS 3aTpar Ha
pecypcesl. B ¢Bs3U ¢ 3TUM OHOM U3 OCHOBHBIX IPUYUH
kpusucHoro cocrostaust AITK oxazancst ClIoKHBIITHI-
Csl TUCTIApUTET IIeH Ha MPOXYKIMI0O M PECypChl Kak
TIPU CPAaBHEHHUH C MPOMBIIIJICHHBIMHA TOBapaMH, TaK U
BHYTPH caMO# oTpaciu. JucrnapuTeT LEeH BEJIET K Cy-
IIECTBEHHOMY CHIDKCHHIO YKOHOMHYECKOH (P (EKTHB-
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HOCTH MCIIOJIB30BAaHUs CPEJICTB NMpon3BojcTBa. Kpome
obecrieyeHnss HEOOXOAMMOM, HO TIOKAa HEIOCTATOYHOM
TOCYAapCTBEHHOM MOJJIEPKKH, BBIXOJIOM U3 3TOH CUTY-
alluy JUIs arpapueB sBISIeTCs MOBBIIeHUe dPdeKTHB-
HOCTH HCIIOJIb30BaHUSl MaTepUaNIbHBIX PECYpCOB 3a
CueT BHYTPEHHHX pe3epBoB. Hambomnee akTyaabHBIMU
HAaIpaBJICHUSIMHU JIJIsl COBPEMEHHOTO 3eMJICACIHS CTa-
HOBSITCS NG PEPEHIIPOBAHHOE TPHUMEHEHUE DPeCcyp-
COB, 0COOEHHO CPEICTB XMMHU3AIHMH, & TAKIKE JUBEPCH-
(buKanms MOCEBHBIX IJIOIMIAAEH 03UMBIMHU, 36pHO0000-
BBIMU U MaCJIMYHBIMH KYJIBTypaMH, KOTOpbIe Onaroaa-
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psl ONTHMU3ALUY M PALMOHAIM3ALNH TOJIEBBIX PadoT
MO3BOJIAIOT SKOHOMUTH TPYIOBBIE U TEXHHUUYECKUE Pe-
CYPCBI U TOBBICUTH TOXOJBL. [ 1, c. 326]. PerHOUHBIH Me-
XaHHU3M OTHOCHUTEJIBHBIX 1I€H BO BCEM MHPE MOATAIKH-
BAeT K 3aMEIEHHI0 OTHOCUTENBHO JOPOTHX PECYPCOB
U TEXHOJIOTHi Oosiee SKOHOMHYHBIMHE [2, ¢. 133].

[oBbimenne 3pPEKTUBHOCTH HCIOIB30BAHUS pe-
CYpCOB IIpejriosiaraeT ux 0oljiee TOYHOE HCIIOIb30Ba-
HHE 3a cueT U(POBBIX METOIOB YIIPABICHHS PACTEHH-
€BOJICTBOM, K KOTOPBIM OTHOCSITCS AJICKTPOHHBIE KapTa
U HCTOPHUS MOJIEH, CITy THUKOBBI MOHUTOPHHT TEXHUKU
U TEXHOJIOTMH, CHCTeMa MapauleIbHOTO BOXKICHHUS U
apyrue. Peanuzanust iupoBBIX METONIOB YIPaBICHUS
COBMECTHO C TPHMEHEHHEM KOMIUIEKCHOTO IOJXO-
Jla CIIocOOCTBYET CHM)KEHMIO 3aTpar MPaKTHYECKH Ha
23 % [3, c. 84].

MeTtonogorusi 1 MeToabl ucciaenopanusi (Methods)

HccnenoBanusi BBITIOJIHEHBI B J1a0OpaTOpUU 3KO-
HOMHUKH ¥ HMHHOBaIlMOHHOTO pa3Butus Kypranckoro
HUUCX — ¢wmmana ®I'BHY YpdAHULL YpO PAH
B pamkax l'ocynapcTBeHHOro 3ananus MuHucrepcrsa
HayKM ¥ BBICIIEr0 00pa3oBaHMs 110 TeMe « YCOBEpILEeH-
CTBOBATh CHCTEMY aJIalITUBHO-JIaHAIIA()THOTO 3eMJe-
Jenust Ans YpalbCKOTO PerHoHa M CO3aTh arpoTex-
HOJIOTMH HOBOT'O ITOKOJIEHUSI HA OCHOBE MUHHUMM3ALIUU
00paboTKK IOYBBI, JUBEPCH(UKALUN CEBOOOOPOTOB,
MHTErPUPOBAHHOM 3alUTHl pacTeHHH, OHoIOru3auy,
COXpaHEHUS U TOBBIIICHUS IOYBEHHOTO ILIOAOPO-
s M pa3padborarh MH(GOPMAIIMOHHO-aHAINTHYECKUI
KOMIIJIEKC KOMIIBIOTEPHBIX IpOrpamMM M 0a3 JaHHbIX,
o0ecrieurBalOIMi UHHOBAI[MOHHOE YIPaBICHUE CH-
creMoi 3emienenusd». Mcronb30BaHbl METOABI MOHO-
rpagu4yeckoro, MaTeMaTHYecKoOro, CTaTHCTHYECKOTO
ananmuza. s aHanmuza SkoHomMHYeckod AddexTus-
HOCTH PAacTEHHEBOJCTBA MCIIOIb30BaHbl JaHHbIE [le-
napramenta AITK Kyprauckoit o61actu U3 rofoBbIX U
OTIEPATUBHBIX OTUYETOB PabOThI CENBXO3MPEANPUATHI U
Kypranckoro HUMCX.

OKOHOMHYECKasl OIIeHKAa TEXHOJOIMH BhIpallu-
BaHMS CEJIbCKOXO3SIMICTBEHHBIX KYJIBTYp IPOBEACHA
C TOMOIIBIO COOTBETCTBYIOIIEI0 Web-IPHIIOKEHHS,
paspaboranHoro asropamu B 2020 romy. Hosusna
HacTosIel paboThl 3aKIIOYaeTCs B CO3JaHUU U IPH-
MeHeHnH «ba3bl MaHHBIX HOPMATHBHBIX NapaMeTpoB
JUIsl DKOHOMHYECKOM OLIEHKM TEXHOJOTMH BbIpallUBa-
HUSl CEJIbCKOXO3SIMCTBEHHBIX KyNIbTyp B 2022 romy»,
3aperucTpupoBanHoii B DemepanbHON ciayx0e 10
MHTEJUICKTYaJIbHOH COOCTBEHHOCTH (CBHIIETEIBCTBO
Ne 2022621906 ot 02.08.2022 1.). Kpome Toro, B pa-
00Te IPUMEHEH AMHAMUYECKUI METO]| pacyeTa 3KOHO-
MHYECKOH S((PEKTUBHOCTH paHee HCIBITAaHHBIX TEX-
HOJIOTMH B PA3IUYHBIX H3MEHSIOIIUXCS BO BPEMEHHU
9KOHOMUYECKHX YCIIOBUSIX, UTO T03BOJISIET Ooiiee 000-
CHOBAaHHO CTPOUTH NMEPCIIEKTUBHBIC MJIAHbI.

Pesyabratsl (Results)

Ananu3 nuHamuku 1eH no Poccuiickoit denepa-

IIUM, TIPOBEAEHHBIH HamMHM MO JaHHBIM Poccrara 3a

i l il il il el

2007-2022 rr., nokasai, 4To Jyisi IIPHOOPETeHUs eau-
HUIIBI OCHOBHBIX PECYpCOB PACTEHUEBOJCTBA PACTET
MOTPEOHOCTh B peajM3aliy NpOoAyKIMHU. IMHamuka
SKBUBAJICHTA OOMEHA 3€epHA IIICHHUIBI HA HPOMBIII-
neHHble ToBapsl B 2022 1. o cpaBHeHuto ¢ 2007 r. mo-
Ka3bIBAET, YTO ONEPEKAIOLUIMMHI TEMIIAMHU POCIH LIEHbBI
Ha TPAKTOPbI U TepOUIMIBI, VISl UX TPUOOPETEHUSI 110~
TpeOHOCTH B 3epHE NIICHUIIBI yBeIHYHIach B 2,4 pasa,
dochopubie ynodpenus - 2,3 paza. Heckonbko Hibke
OBbUI TEMIT ONEPEeXEHHs M0 a30THBIM YIOOPEHHSIM M
MHCeKTHIUAaM — 2,1, 3epHOyOOpOYHbIM KOMOaliHaM —
1,9. MeHsI11e pOCIU IEHBI O AU3ETIBHOMY TOIUIUBY —
1,4, o anextposnepruu — 1,3, no ¢yurummmam — 1,1
(puc. 1).

ITo pacueram WM. H. Illapkosa, ¢ yuetom 3¢dek-
TUBHOCTH ynoOpenuit B 3ananuoit CuOupu aist npu-
obpetenust 1 Kr a30THBIX WK (HOCHOPHBIX YIOOpeHUI
CEJIbXO3IPEAIIPUSATHE JOIDKHO NPOAaTh 6—7 Kr 3epHa, a
MOJIYYHUT OT YIOOPEHU I CTOJIBKO K€ WITH J1a)Ke MEHBbIIIE.
YroObl XO3sIiiCTBA AKTUBHEE MEPEXOAMIM HA HMHTCH-
CUBHBIC TEXHOJIOTHH, IIeHa | Kr a3ota win Qocdopa
HE JIOJDKHA TPEBBIIIATh CTOMMOCTH peasii3anny 3 Kr
3epHa [4, c. 15].

CHIKEHHE SKOHOMHYECKOH 3((GEeKTUBHOCTH NpHU
MOBBILIEHUH MHTEHCH(DUKAIIMU TEXHOJIOTUIl BBISIBICHO
U B HAay4YHBIX HMCCIIC[IOBAHHUAX B YCIOBHSX 3aypajbsl.
Jliist onieHkn 3¢ PEKTUBHOCTH MHTEHCUBHBIX TEXHOJIO-
I'Md B COBPEMEHHBIX YCJIOBUSIX HaMHU ObUI HPOBEAEH
HKOHOMHYECKOIl aHaJIN3 BAPUAHTOB C Pa3HBIMU CIIOCO-
6aMu 00pabOTKH IMOYBBI B COYETAHUHU CO CPEACTBAMHU
XxuMu3anuy, nposeneHHslx B Kypranckom HUMCX B
2007-2013 rr.,, mo uenam 2007 u 2022 rr.

B 3epHomapoBoM ceBooOOpOTE M3ydasich BCIALll-
Ka, COUETaHUE Yepe/IoBaHKs BCHAIIKU U 6e3 00padoT-
KU (HyneBasi), MyJIbUHpPYIOIas MUHUMAJbHas, a TaKKe
JiBa BapuaHTta 0e3 00pabOTKU ¢ KOMOMHHPOBAHHBIM H
XMMHUYECKUM MapoM. B KOMOMHMPOBAaHHOM Mapy NpH-
MEHSIJIMCh OIHA FepOMIINIHAS U JIBE MEXaHUYECKUX 00-
paboTKH, B XMMUYECKOM — JIBE 00pabOTKH repOuIiuia-
Mmu [5, c. 3].

be3 mnpumeHeHusl CpeACTB XMMM3aUUU ypOKai-
HOCTb SIPOBOH IIICHHIIbI OblJIa BBIIIEC HA BAPUAHTAX C
r1yOOKOH 00pabOTKOM MOYBHI (BCIAIIKON M COYCTAHH-
€M BCHAIIKU ¢ HYyJIeBoil (0e3 oO0padotkm)) — 15,5-16,4
npotuB 13,4-15,3 1/ra Ha BapuaHTax ¢ MEJKOi oOpa-
Oorkoil mouBbl. Ilpy MCMONIB30BAaHWU TEPOMLUIOB U
yA0OpeHUi ypoxKalHOCTh 110 BCEM BapHaHTaM IOBbI-
CHUJIaCh, BBIPOBHSUIACK U cocTaBmia oT 17,7 1o 19,0 i/ra
(tabmuna 1). OCHOBHOM MOKa3aTellb dKOHOMHUYCCKOU
3 PeKTUBHOCTH — peHTa0eIbHOCTh — B 1ieHax 2007 T.
IIPU [IPUMEHEHHH CPEACTB XMMH3ALUU, HECMOTPSI Ha
POCT ypO)KallHOCTH Ha BapHaHTax ¢ IIyOokoil oOpa-
OOTKOM IOYBEI, CHU3MJICS: Ha Beramke — ¢ 43 10 2,0 %,
Ha BapHaHTe ¢ KOMOMHUPOBAaHHBIM MapoM — ¢ 55 10
15 %, Ha BapuaHTe COUETaHMs BCIAIIKU C HYJIEBOI —
co 68 1o 1,0 %.

87

Awouooyg

7207 “A "H BA0I9)ISON “V 'S BAOJAdOY “A "N UNAudals o



IKOHOMUKA

- . P P P P
_ _ _ L L L

B 2022 r. Hanbomnbmas peHTadeNbHOCT TOTyYeHa
B BapHaHTE COYCTAHUS BCIALIKH C HyJIeBOl 00paboT-
Ko (6e3 xumun — 49 %, ¢ ynodpenusmu 6e3 repoumm-
J0B — 36 %). BapuanT 6e3 00pabOTKH ¢ IpUMEHEHHEM
KOMOMHHPOBAHHOTO T1apa Mo PeHTa0eIbHOCTH He3Ha-
YUTEJIFHO yCTyTIal npeapaymeMy (6e3 xumuu — 35 %,
¢ ynoopenusimu 6e3 repounuaoB — 31 %), HO mpeBoc-
Xomwin Bce apyrue (tadmuma 1).

B 2022 r. mo cpasuenuto ¢ 2007 1. 1ieHsI Ha yao00pe-
HUSL ¥ TepOUIIUIBI pOCIIN OBICTpEE, YeM Ha JN3EJIbHOE
ToruMBO (pHc. 1), COOTBETCTBEHHO, OOJBIIE BHIPOCIA
PEeHTA0CIFHOCTD TEXHOJIOT I 0€3 MPUMEHEHUS XUMHUH.

Crenyer yduThIBaTh, YTO TPH TPHUMEHEHUH IIIy-
60KuX 00pabOTOK IOYBBI CHIDKACTCS TPOM3BOIUTEIb-
HOCTB TPy, YBEIUUUBACTCS MMOTPEOHOCTH TEXHUKH U
MexaHn3aropoB. OcHoBHast 00paboTKa IOUYBBI Ha Ypa-
ne 1 CHOMpH 10 BPEMEHH COBIIAAACT C YOOPKOH 3epHO-

-rpapﬂbn‘/’[ BEeCTHMK Ypama Ne 12 (227), 2022 1.

BBIX KyJBTYp, Ha KOTOPYIO EPEKII0Yar0TCs MPaKTHde-
CKH BCe pabOTHUKH. B cBsI3M ¢ 3THM, HECMOTPsI Ha OTe-
PEKAIOIIMI 110 CPABHEHUIO € TOITMBOM POCT 3aTpar Ha
repOUIUIbI, A1 SKOHOMHUH TPYHAOBBIX U TEXHUYECKHX
pPECYpCOB TEXHOJIOTHH C HPUMEHEHHEM KOMOMHHUPO-
BaHHOTIO Iapa OCTAETCs Hauboee NpenouYTUTETbHOM.

CHIDKEHHE SKOHOMUYECKOH S(P(QEKTUBHOCTU HC-
MOJIb30BAHUSI PECYpPCOB NPU YBEIMUEHHM 3aTpaT Ha
€MHUITY TUIOLIaJU TOJATBEPXKIACTCS AAHHBIMU IIPO-
W3BOJICTBEHHBIX pe3ynbTartoB. I[IpoBeneHHas HaMmu
PYIIHUPOBKA CEJIbCKOXO35IMCTBEHHBIX OpraHu3alui
Kypranckoii o6nact 1o ypoBHIO 3aTpaT Ha BbIpally-
BaHue mieHuns 3a 2017-2021 rr. nokasana, 4To mpu
YBEJIMYEHUHU 3aTpaT Ha IPOU3BOACTBO YpPOXKAHHOCTH
pacTeT, HO B MEHBIIEH CTENEHH, YeM 3aTpaThl, OAHO-
BPEMEHHO MOBBILIAETCS CeO0ECTOMMOCTh 3epHa U CHH-
skaercst peHtadensHocTh. B 2017 1. B mepBoii rpymre

Tabmuua 1

IAxoHOoMuUYecKast 3P PeKTUBHOCTD CIOCOO0B 00PAGOTKY OYBBI,
ucnpiTaHHbIX B Kypranckom HMMCX B 2007-2013 rT., mo menam 2007 u 2022 rr.

v . 3arparbl, | CedecToumocthb, | I[Ipudbiib, |PenTabenabHocTb,
BapuauT P""‘a/"“"”"’ py6/ra py6/u py6/ra %
ra 2007 [ 2022 | 2007 | 2022 | 2007 | 2022 | 2007 | 2022
be3 repoununos, 6e3 ynoopenuni
Bcnamka 15,5 3542110342 286 839 1508 | 2927 43 28
Mynpuupytommas 13,4 3116|9396 | 292 885 1273 | 2151 41 23
MHWHHMaAJIbHAsA
KoMOuHUpOBaHHBIH 15,3 3204 9693 262 798 1777 | 3396 55 35
nap
XUMHYECKU rap 13,8 3500/10682| 317 973 1012 | 1180 29 11
UYepenoBanue 16,4 3227 9553 245 730 | 2180 | 4673 68 49
BCTIAIKH C HYJICBOH
Be3 repouuuaos, ¢ y100peHusiMu
Bcemamka 18,1 437012525 302 869 1486 | 2 844 34 23
Mynsaupyromast 16,1 399411392 310 889 1228 | 2318 31 20
MHWHHUMAJIbHAsA
KomOuHHpOBaHHBII 18,1 405711783 | 279 813 1844 | 3709 45 31
nap
XUMHUYECKHUit map 17,9 4353112771 304 897 1449 | 2463 33 19
UYepenoBanue 18,5 408011643 276 792 1952 | 4212 48 36
BCIAIIKK C HYJIEBOH
C repounmaamu, 0e3 ynodpeHuii
Bcenarmka 16 4936|13225| 384 1034 330 626 7 5
Mynsaupyromiast 13,6 4509|12278| 409 1119 9 -395 0 -3
MHUHHUMAaJIbHAS
KoMmOnHHpOBaHHBII 15 4599|12576| 376 1032 441 690 10 5
nap
XuMHUeCcKHi map 14 489313564 | 426 1186 | —183 |-1174 —4 -9
Yepenosanue 16 4620|12436| 351 949 805 | 1844 17 15
BCHAIIKK C HYJIEBOU
C repounugamu, ¢ y1oopeHusiMmu
Bcemamxka 18,2 5789115314 399 1059 141 274 2 2
Mynpunpyromas 17,1 5362|14367| 387 1042 253 378 3
MUHUMAaJIbHAasI 5
KoMOHHHpOBaHHBIN 19 542714758 | 353 965 828 | 1676 11
nap 15
XUMHUecKuii nap 18,8 572115747 373 1030 525 663 9 4
YepenoBanue 18,8 6264|140618| 406 952 59 | 2014 14
BCIIALIKU C HYJIEBOI 1
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Table 1

Economic efficiency of tillage methods tested in Kurgan Research Institute in 2007 and 2022

, Costs, rub/ha | Cost price, rub/c| Profit, rub/ha | Profitability, %
Option Yield, cha 007" T 2022 | 2007 | 2022 | 2007 | 2022 | 2007 | 2022
Without herbicides, without fertilizers
Plowing 15.5 3542 | 10342 | 286 839 1508 | 2927 43 28
Mulching minimum 13.4 3116 | 9396 | 292 885 1273 | 2151 41 23
Combined steam 15.3 3204 | 9693 | 262 798 1777 | 3396 55 35
Chemical steam 13.8 3500 | 10682 | 317 973 1012 | 1180 29 11
Alternating plowing 16.4 3227 | 9553 | 245 730 | 2180 | 4673 68 49
with zero
Without herbicides, with fertilizers
Plowing 18.1 4370 | 12525 | 302 869 1486 | 2844 34 23
Mulching minimum 16.1 3994 | 11392 | 310 889 1228 | 2318 31 20
Combined steam 18.1 4057 | 11783 279 813 1844 | 3709 45 31
Chemical steam 17.9 4353 | 12771 304 897 | 1449 | 2463 33 19
Alternating plowing 18.5 4080 | 11643 | 276 792 1952 | 4212 48 36
with zero
With herbicides, without fertilizers
Plowing 16 4936 | 13225 | 384 1034 330 626 7 5
Mulching minimum 13.6 4509 | 12278 | 409 1119 9 -395 0 -3
Combined steam 15 4599 | 12576 | 376 1032 441 690 10 5
Chemical steam 14 4893 | 13564 | 426 1186 | —183 |-1174| -4 -9
Alternating plowing 16 4620 | 12436 | 351 949 805 1844 17 15
with zero
With herbicides, with fertilizers
Plowing 18.2 5789 | 15314 399 1059 141 274 2 2
Mulching minimum 17.1 5362 | 14367 | 387 1042 253 378 5 3
Combined steam 19 5427 | 14758 | 353 965 828 1676 15 11
Chemical steam 18,8 5721 | 15747 | 373 1030 525 663 9 4
Alternating plowing 18,8 6264 | 14618 | 406 952 59 2014 1 14
with zero

3aTpathl Ha | ra oceBa MIIEHUIIBI B CPEHEM COCTaBH-
mu 4 756 pyoneii, ypoxkaitHocts — 12,0 1/ra, cebecro-
umocTb — 397 py6/n, penradensHocTs — 132 %. Llena
peanmzarun (B cpeqaeM 666 pyomeii 3a 1 11 3epHa) 1mo-
3BOJIMJIA AK€ MPU TAKOM HU3KOW YpOKaMHOCTH MOITY-
YUTH BBICOKYIO PEHTA0CTHHOCTH (Tabnuia 2).

B gerBeproii rpyIme 3arpaTbl OKa3aJUCh BBILIE B
3 paza (14 041 py6/ra), mpu 3TOM YpOXKaiTHOCTH TTOBBHI-
cuiack 1o 28,5 m/ra, wim B 2,4 pasza, 3TO pOCT MEHBIIIE,
yeM y 3arpar. OTcTaBaHHEe pOCTa ypOKaHHOCTH TIIIe-
HUIBI OT YPOBHSI 3aTpaT MPHUBEJIO K IMOBBIILICHNIO ce0e-
cTtonMocTH 3epHa (492 potus 397 py0/11) M CHIKESHUIO
perTabensHoCcTH (co 132 o 110 %). B mocnexyronme
TO/IBI 3aKOHOMEPHOCTD COXPAHMIIACh: C yBEIHICHUEM
3aTpar ITOBBINACTCS YPOXKAWHOCTb, HO MEHBIIE, YeM
3aTpaThl, 9TO BIIEUET 32 cO00il pOCT cebecTonMoCTH U
CHIDKEHHE PEHTa0eTbHOCTH.

Oco0eHHO TIPOBATBFHBIMU OKA3BIBAIOTCS 3aCyIILIH-
BBIE TOJIbI, KOT/J]a BIOXKCHHE JIOTIOIHUTEIBHBIX PECyp-
COB HMHTCHCHU(HKAIINA HE JA€T CYNIECTBEHHOW NpH-
6aBku ypokaitHocTH. B Kypraunckoi#t obmacti TakuMun
6pum 2020 n 2021 TT.: Ipu yBeTHYEHUH 3aTpaT Ha | Ta
10CeBa, B OTIMYME OT IPEABIIYIINX JIET, CHIKAIACh
HE TOJIBKO PEHTA0ENbHOCTh NMPOM3BOACTBA, HO U TPH-
65u16. B 2020 T. IpHM pocTe 3aTpar B UeTBEPTOil rpyTIe
M0 OTHOIICHHUIO K TIepBOH B 2,9 pas3a ypokalfHOCTh B

YeTBEepTOH MOBBICHIACH B 1,9 pa3a, cebecTOMMOCTh —
B 1,5 pasa, a mpuObLTE M peHTA0ETFHOCTh COCTABMIA
cootBercTBeHHO 70 1 30 % K ypOBHIO HIEpBOIl Tpym-
nbl. AHalmoru4Hasi cutyauus ciuoxwiack u 2021 r:
IIPU POCTE 3aTpar B YETBEPTOH IPyMIIe MO CPABHEHUIO
¢ nepBoil B 3,1 paza ypo:kailHOCTh B HEl MOBBICHIIACh
B 2,3 pasa, cebecTonMOCTh Bo3pocia B 1,4 pa3a, a mpu-
Ob1Th M peHTadensHOCTh ynamu 10 80 n 30 % Kk ypos-
HIO TIepBOii (Tabmuia 2).

OueBHHO, YTO B YCIOBHAX AWCIAPHUTETA IIEH Ha
TIPOMBIIIICHHYIO M CEIbCKOXO3SIHCTBEHHYIO IMPOIYK-
IO TIOMOIIb CEIbXO3TOBAPOIPON3BOAUTEISIM JOIIK-
HO OKa3bIBaTh TOCYIapcTBO. BMecTe ¢ TeM B cenmbckoM
XO3SIHCTBE €CTh BHYTPEHHHUE PE3EPBHI 11O MOBIMICHUIO
SKOHOMUYECKOH 3()(EKTHBHOCTH HCIIONB30BAHUS Pe-
cypcoB. Beime OblTa oTMedeHa BBICOKAs SKOHOMMYE-
ckast 9 HEKTUBHOCTD TEXHOIOTHUH BO3/IEIIBIBAHIS ITIIIE-
HUIIBl B 3€PHONApOBOM CeBOOOOpoTe 0e3 0OpaboTkh
MTOYBHI C IPUMEHEHNEM YIOOpEHH 1 KOMOMHUPOBaH-
HOTO TIapa, B KOTOPOM HCTIONB3YIOTCS TepOUIIHIBL. ITO
OYCHB YIIPOIICHHBIN BapHaHT d((HEeKTHBHON TEXHOIO-
run. PeanpHO 3()(EKTHBHOCTH 3aBUCUT OT MHOXKECTBA
(haKTOPOB: MPUPOTHBIX YCIOBUH MPOU3BOACTBA, CTPYK-
TypBl TIOCEBHBIX IUIOMIACH, COPTOBOTO COCTaBa, OT
TOYHOCTH NMPUMEHEHHS PECYPCOB U IPYTHX.
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Puc. 1. Pocm nompe6Hocmu nuieHuypl 015 npuodpemenus eduruupl pecypca 8 2022 2. no cpasneruto ¢ 2007 e.
6 Kypzanckoii o6nacmu, pas (paccuumano asmopamu Ha ocHose 0anHbix Poccmama')
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Fig. 1. The growth of wheat demand for purchasing a unit of resource in 2022 compared to 2007 in the Kurgan region,
once (calculated by the authors based on the data of Rosstat)

Tabmua 2

IKxoHOMMUYeCKasA 3P PEKTUBHOCTD NPON3BOACTBA IIIEHNI[BI B CETbCKOXO031ICTBEHHBIX
opranusanusx Kypranckoit o6macru*, 2017-2021 rr.

Inomann
Ipynna npen- X(ggg;:‘;]; 3arparbl, | moceBa Ypoxkaii- S[if: ccTT:" CT;’ é;)l\:;f“’ IpuosLis, PeHTaﬁein,-
NpUATHH | o rpymme pyo/ra nmelri:lmbl, HOCTD, L/Ta pyo/ux pyo6/ra pyo/ra HOCTh, %0
2017 rox
1 46 4756 1707 12,0 397 7994 6287 132
2 46 6 959 2378 17,1 407 11 428 9 050 130
3 46 9312 2 628 21,0 442 14 059 11431 123
4 47 14 041 3590 28,5 492 19 054 15464 110
B cpennem 185 9 695 2 581 21,3 455 14 224 11 643 120
2018 rox
1 42 4793 1901 9,6 498 7736 2943 61
2 42 7365 1738 13,5 544 10 879 3515 48
3 43 9481 2261 15,5 613 12 425 2944 31
4 43 14911 3956 234 638 18 773 3863 26
B cpennem 170 10 630 2472 17,6 605 14 133 3503 33
2019 rog
1 37 5418 1829 12,3 442 12 615 7196 132,8
2 37 8 800 2 695 15,2 579 15 624 6 823 77,5
3 37 11319 2188 17,4 651 17 884 6 565 58,0
4 38 17419 4741 25,6 681 26 310 8891 51,0
B cpennem 149 12 366 2876 19,5 634 20 068 7703 62,3
2020 rog
1 38 6356 1831 9,0 705 10 578 4223 66,4
2 38 9137 2901 11,3 809 13 999 4 862 53,2
3 38 12 047 2436 14,2 849 16 668 4621 38,4
4 37 18 128 4011 16,8 1078 21267 3140 17,3
B cpennem 151 12 542 2813 13,5 927 16 653 4111 32,8
2021 rog
1 31 6178 2194 6,2 998 8794 2616 424
2 31 8227 4 986 7,6 1082 11 761 3534 43,0
3 31 13 124 2 906 10,3 1280 15551 2427 18,5
4 30 19216 3214 14,2 1350 21412 2 196 11,4
B cpennem 123 11614 2924 9,6 1216 14 427 2 813 24,2

Paccunrano aBTOpaMl Ha OCHOBE TOJOBBIX IPON3BOLCTBEHHBIX OTYETOB".

! Tenst B Poccuu [Dnexrponnsiii pecype]. URL: https:/www.gks.ru/folder/210/document/13239 (nara o6pamenns 10.03.2023).
2 OT4eTH O NIPOM3BOJCTBE, 3aTpaTaX, Ce6eCTOMMOCTM U Peann3aly MPOAYKINN PacTeHneBOACTBa 3a 2017-2021 rr. B
cenbxoszopranusanuax Kyprauckoit o6mactu, popma Ne 9-amnk.
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Table 2
Economic efficiency of wheat production in agricultural organizations of the Kurgan region*, 2017-2021
Group of Number of Costs, Wheat Yield, | Cost price, The cost Profit, | Profitability,
Enterprises Jarms in rub/ha sowing c/ha rub/c of grain, rub/ha %
the group area, ha rub/ha
2017 year
1 46 4756 1707 12.0 397 7 994 6287 132
2 46 6959 2378 17.1 407 11428 9 050 130
3 46 9312 2628 21.0 442 14059 | 11431 123
4 47 14 041 3590 28.5 492 19054 | 15464 110
On average 185 9695 2581 21.3 455 14224 | 11 643 120
2018 year
1 42 4793 1901 9.6 498 7736 2 943 61
2 42 7365 1738 13.5 544 10879 3515 48
3 43 9481 2261 15.5 613 12425 2944 31
4 43 14 911 3956 23.4 638 18773 3863 26
On average 170 10 630 2472 17.6 605 14 133 3503 33
2019 year
1 37 5418 1829 12.3 442 12615 7 196 132.8
2 37 8 800 20695 15.2 579 15624 6823 77.5
3 37 11319 2188 17.4 651 17 884 6565 58.0
4 38 17 419 4741 25.6 681 26 310 8891 51.0
On average 149 12 366 2876 19.5 634 20 068 7703 62.3
2020 year
1 38 6356 1831 9.0 705 10578 4223 66.4
2 38 9137 2901 11.3 809 13 999 4862 53.2
3 38 12 047 2436 14.2 849 16 668 4621 38.4
4 37 18 128 4011 16.8 1078 21267 3140 17.3
On average 151 12 542 2813 13.5 927 16 653 4111 32.8
2021 year
1 31 6178 2194 6.2 998 8794 2616 42.4
2 31 8227 4 986 7.6 1082 11761 3534 43.0
3 31 13 124 2906 10.3 1280 15551 2427 18.5
4 30 19216 3214 14.2 1350 21412 2196 11.4
On average 123 11614 2924 9.6 1216 14427 2813 24.2

* Calculated by the authors on the basis of annual production reports.

Ha Hamn B3misii, B COBPEMCHHBIX YCIIOBHSX BEJe-
HUS PACTCHHEBOJICTBAa HAaUOO0JIee 3HAYMMBIM (PAKTOPOM
SIBJISIETCSI aJICKBATHOCTH TEXHOJIOTHI U CTPYKTYPBI T10-
CEBHBIX IUIONIAJICH CKIIAJBIBAIOIIUMCS PUPOTHBIM U
SKOHOMUYECKHM YCIIOBHSIM MPOU3BOACTBA. OCHOBHBIM
METOJIOM JOCTIKCHHUSI aJICKBATHOCTH TEXHOJOTHIA CITy-
KUT TUQEPEHIIMPOBAHHOE W TOYHOE MPUMEHEHHE
CPE/CTB MPOU3BOJICTBA C TIOMOIIIBIO IIHU(PPOBBIX TEXHO-
JIOTHI YIpPaBJICHUS arpoTeXHONOTUsAMU. [lo MHEHHUIO
9KCIIEPTOB, OT NpuUMeHeHus udposuzanuu B AIIK 3a
CUCT COKpAIIICHUS 3aTPaT Ha POU3BOACTBO POIYKIIUU
3¢ GEKTUBHOCTh MOXKET OBITh MOBBIIICHA Ha 32 %. [1pu
9TOM POCT YPOXKAHHOCTH CEIIbXO3KYJIBTYP MOXKET CO-
craButh oT 10-20 110 30 % wu BoIIC [6, €. 24; 7, . 952;
8, c.55].

Ha nHavanpbHOM STare B pacTEHUCBOJACTBE MPHME-
HSIIOTCSL HauOoJIee MPOCThIC METONBI NU(POBU3AIIH,
B YaCTHOCTH, CHCTEMAa MAPAJJIEIbHOT0 BOKIECHMHSI,
0COOCHHO MpH 00pabOTKe MOJICH CPEeCTBAMU XHUMHU3A-
nuu. UtoObl n30ekaTh MPOIYCKOB, MEXaHU3aTOp CTa-
pacTcsi MPOXOAUTH OIPBICKUBATEIIEM COCCIHHUEC PSIIbI

¢ TiepekpbITHeM. be3 mpuMeHeHHsT CUCTEeMbI YUacTKU C
MEPEeKPBITHEM COCTaBIIAIOT OT 5 10 15 % u jaxke no
20 % mnmomamu [7, c. 951]. DTo BeAeT K CHUKEHUIO
MIPOM3BOJIUTEIILHOCTH arperara u nepepacxony pecyp-
coB. [IpuMeHeHre cucTeMbl TapalIeIbHOTO BOXK/ICHUS
TIO3BOJISIET CHU3UTH 3aTpaThl HA CPEACTBA XMMHU3AINU
10 10 % [9, c. 283].

Wmeer 3HaYeHHE M TO, YTO MEPEKPHITUS yCYTyOIs-
10T (PUTOTOKCHYHOCTh TECTHINAOB. Tak, uccienoBa-
HUSI TIOMEHCKHX YYEHBIX MOKa3aJid, YTO MOCIIe MpUMe-
HEHUs TepOUIMIOB B TIEPEKPBITHH (TO €CTh C JIBOWHOMN
JI030i1) B 3epHE MIICHHIIBI ITOBBIIIAIOCH COJEPIKaHHE
0CTaTOYHOTO MECTUIIM/A, @ MacCa CHOTIA B IIEPEKPHITHH
obuta Menbie Ha 5—10 % [10, c. 289].

B coBOKyITHOCTH C TOMOIIBIO CUCTEMBI apasuIeb-
HOTO BOXKJICHUS 32 CUET SKOHOMHHU pecypcoB (ynoope-
HUH, CPEACTB 3alIUTBl PACTCHUH, CEMSH, TOpPIOYEro,
BPEMEHHM), a TaKKe IOBBIILICHNS YPOXKAHHOCTH, CO-
IJIaCHO TEOPETUYECKUM pacyeTaM, MOXHO IOJYYHTh
JTOTIONTHUTEIBHBIN 10X0 Ha cymmy 2 806 pyb/ra (Tabd-
nuna 3).
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Tabnuua 3
JxoHoMIYecKast 3P PeKTUBHOCTD CHCTEMBI TAPATIETBHOIO BOKAEHIL, py6/ra
TexHosoruyeckue onepauuu
Oo0padoTka Oo0paborka
Pecype ocen H(I:CCBOB H(I))CQBOB Oﬁﬂ%zﬁlfl?m Olg‘;:IigzM
repounuaaMu | GyHruuuIaMu
CHmXeHue pacxona:
CEeMSH 91,8 - — - 91,8
ya00OpeHHit 75,0 — — — 75,0
TOPIOYEro 9,5 13,5 6,75 9,5 32,5
MeCTULINA - 52,5 30 - 52,5
BOJIbI - 20 22 - 20,0
3apabOTHOM I1aThI 6,0 25 12,5 6 37,0
IloBbllIEHHE YpOXKANHOCTHU:
3a CYET UCKIIFOUEHHSI - 725 - — 725,0
MIEPEKPHITHS 00padOTKH
MMOCEBOB TePOUIIHIAMH
3a CYET CBOEBPEMEHHOTO 643,0 391 667 - 1034,0
BBIMOJIHCHHS PabOT
Utoro 8253 1227,0 738,3 15,5 2806,0
* Paccuumato asmopamu Ha 0cHOBe COOCMBEHHBLX 3KC7l€pme1X UCCne00B8aHULL.
Table 3
Economic efficiency of the parallel driving system, rub/ha
Technological operations
Resource Sowing Tg‘ol;)’;“lﬁltfhof Tx‘ol;)’;lfz;l:) / Soil treatment For all
herbicides fungicides operations
Reduced consumption:
seeds 91.8 — — — 91.8
fertilizers 75.0 — — — 75.0
fuel 9.5 13.5 6.75 9.5 32.5
pesticide - 52.5 30 — 52.5
water — 20 22 — 20.0
wages 6.0 25 12.5 6 37.0
Increasing yields:
by eliminating the overlap - 725 - — 725.0
of crop treatment with
herbicides
due to the timely execution of | 643.0 391 667 - 1034.0
works
Total 825.3 1227.0 738.3 15.5 2806.0

* Calculated by the authors based on their own expert research.

CrnenyromumM HarpaBleHHEM HIH(POBOTO METoda
YOPAaBJIEHUSI arpOTEXHOJOTUMU SBIISIETCS JTUCTAHIU-
OHHBII MOHUTOPHHT TEXHUKH U TEXHOJIOTHH (BPEMECHU
BEITTOTHEHHS Pa0OT, MPOCTOEB, KOHTPOIh CKOPOCTH
newkenus). B Kypranckom HUUCX paspaborana n
BHEJ[pEHa nporpamMma «ArpoMOHHMTOpP», KOTOpas Ha-
1U1a IPUMEHEHHE B Psijie KPYIHbIX X03sMcTB Kypran-
CKOH 007acTi. DKOHOMHS Toprodero (254 py6/ra) ¢ mo-
MOIIbIO JIUCTAHIIMOHHOTO KOHTPOJISI MOATBEPKIAETCS
JIAaHHBIMU TOJOBBIX OTYETOB B CEIbXO3MPEANPUSATHUSX,
MPUMEHSIIOIINX HABUTAIHOHHOE 000pyI0BaHuUE".

3 Or4ersl 0 MPOM3BOJICTBE, 3aTPATaX, CEOCCTOMMOCTH H PEATH3AIIH

MpOAYKIMU pacTeHneBozacTsa 3a 2017-2021 rr. B cenbxo3opraHuza-
umsix Kyprauckoit odnactu, popma Ne 9-ank.
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Eme ogauM 1iu)poBBIM METOZOM 3KOHOMHH pecyp-
coB sBIsIeTCSl MU PEPSHIIMPOBAHHOE BHECCHHE YJIO-
Openwmii. B onpitax /I. B. Unkumea Ha BBIMICIOYCH-
HOM YEpHO3EeME CEBEpPHOM JiecocTenu TIoMEeHCKOH 00-
JaCTH C HU3KOH M cpentHedt obecnedennocThio N-NO,,
P,O,, K,O na Bapmanrtax ¢ audQepeHIupoBaHHBIM
BHECCHHEM MHHEPAIBHBIX YIOOPEHHH TNpH ypoXKai-
HOCTH 3epHa spoBoi mmeHnms! 3,47-3,54 1/ra ero ce-
6ecronmocTs coctaBmina 7495-7684 py0/T, mpuObLTL —
8 199-8 692 pyb/ra. PeHTabenpHOCTH TIPOHM3BOACTBA
Oputa Ha 14 % BEIIIE, YeM IIPU TPAAUIIMOHHOM BHECE-
HUHU. ABTOPOM TaK)K€ YCTAHOBIIEHO, YTO arpO3KOHOMH-
4yeckn 000CHOBaHO IU(QepeHIIMPOBAHHOE TPHUMEHE-
HHE MHUHEPAIBHBIX YIOOPEHHH ¢ Y4eTOM COACpKaHUs
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MUTATENIBHBIX SJIEMEHTOB I10 3JIEMEHTapHBIM Y4acTKaM
IpU IPOCTPAHCTBEHHON BapHaOeIbHOCTH HUTPATHOTO
aszora 19 % wu BbIie, OABMWKHOTO ochopa — 48 % u
BbIIIIe, TOABWKHOTO Kanus — 27 % u Boie [11, c. 20].

AnanTanysi arpoTeXHOJOTHH K YCIOBHUAM KaXkKJ0-
ro Moyl — BaKHEWIIMI pe3epB MOBBILICHUST dPdek-
TUBHOCTH HCIOJb30BaHUS pecypcoB. CpeacTBOM BbI-
MOJTHEHUS 3TOH 3a7a4u ABISETCA 3NEeKTPOHHAsl KHUra
UCTOPUM II0JIEH, IIPUBA3aHHASL K €0 IEKTPOHHOMU Kap-
Te. DTO MOXeT ObITh KHHUra MHOJeil JJIsi KOHKPETHOTO
XO3SIMCTBA, @ MOXKET — IIEHTpAJIM30BaHHAs LU(ppPOBas
wiaropma, a TaKke UX UHTErpalys B eIMHYI0 CHCTe-
My. B aHanuTHuyeckom neHTpe MUHUCTEPCTBA CEIIbCKO-
ro xo3siictBa Poccuiickoit @denepaiiuu co3nana eauHas
(denepanpHas WHGOPMALMOHHAS CHCTEMa O 3EMIISIX
cenbckoxo3sifictBeHHoro HasHadeHus (EOUC 3CH),
ciryaias Jyisi 00ecreyeHus akTyalbHOW U JIOCTOBEP-
HOHM MH(OpMaLKei 0 3eMJISIX CEIbCKOX035HCTBEHHOTO
HAa3HA4YCHUS U 3eMJISIX, HCIIOIb3YEeMbIX MU NTPEJOCTaB-
JICHHBIX JAJIS1 BEJICHUS CEJIbCKOTO XO35HCTBAa B COCTaBe
3eMellb MHBIX KaTeropuii, BKIJIIOYas HHPOpMALUIO O
MECTOIIOJIOKEHUH, COCTOSSHUM M (PaKTUYECKOM WC-
MOJb30BAaHUH TAKUX 3€MeNIb U COCTOSHUHU CEJIbCKOXO-
351 ICTBEHHOMN pacTUTENbHOCTH Ha HUX. CyIecTBeHHOE
3HaueHue u npeumyuiectso EOUC 3CH 3axmrouaer-
Csl B €€ NOJIHOM OXBaTe BCEX CEJIbCKOXO3AHCTBEHHBIX
npennpusatuid Poccuu, B IIMPOKOM IIPENOCTaBICHUU
JOCTYITHOH OT pa3HbIX NPO(UIBHBIX IOCYYPEHKIACHUN
uH(OopMaLK 110 NOJSIM (BEKTOPHBIE KapThl, CTATUCTH-
yeckasi HHpOpMalus, CTPYKTYpa MOCEBHBIX IUIOMIaAeH
U CeBOOOOPOTOB, JIaHHbBIE JUCTAHIIMOHHOTO 30HIIUPO-
BaHMsI 3€MJIM, TapaMeTphl MIOAOPOIUS IOUBHI U arpo-
XMMHUYECKUE I0Ka3aTeinn, MH(OpPMaIHs O MPOBECH-
HBIX TEXHOJOTMYECKHX omepanusx). B ommumne or
MHOTOUHCIIEHHBIX koMMepueckux cucteM EOVC 3CH
JUIs TIoJib3oBateneil Oecruiatia [12, ¢. 5; 13, ¢. 175 ;
14, c. 3]. B T0 ke BpeMsi OCHOBHOU (DyHKIMEH TaHHON
CHCTEMBI SBIAETCS y4eT M KOHTPOJb HCIIOIb30BAHUS
3eMelb, a MOJyuYeHHe HOBBIX 3HAHHUM, aHANIHU3 U IpO-
eKTHPOBAHUE arpoTEXHOJOIWH B HEM IMOoka He pas3pa-
6oransl. Jlinsa ucnons3oBanus EGMC 3CH B kauectBe
MCTOYHHMKA HOBBIX 3HAHUH 110 3eMJISJICNINIO B HEe Liene-
c000pa3HO BKJIHOUUTHh MHGOPMALIMIO O BHUIAX M 032X
yAOOpeHUi M CPeiCTB 3aIlUThl PaCTEHUH, COPTOBOM
COCTaBe, YPOXKaHHOCTH KyJIBTYpP, CPOKaX BBITOTHEHUS
paboT u 1pyrue napameTpsl.

OnHUM M3 OCHOBHBIX (PAKTOPOB MOBBIILICHUS (-
(DEeKTHBHOCTH UCIIOJIB30BAHUS PECYPCOB SIBIISIETCS JIH-
BepcH(]UKaIMs TTOCEBOB CEIbCKOXO3HCTBEHHBIX KYJIb-
TYp, aJanTUPOBaHHAS K CYIIECTBYIOIIUM MPUPOIHBIM
Y DKOHOMHUYECKUM YCIIOBHUSIM Mpou3BoacTBa [15, c. §8].
B cTpykType moceBOB ciexyeT yBEIWYMBATh JO0JIO
03UMBIX, 3€pPHOOOOOBBIX U MACIMYHBIX KyIbTyp. Cpe-
JT1 36pHOOOOOBBIX B YCIOBHSX 3aypasibs MOT'YT BbI3pe-
BaTh M YCIEIIHO BO3/JENBIBATHCS TaKUE KYJIbTYpbI, KaK
BHUKa, TOPOX, HYT, 4Ye4eBHIIa, cost. [opox obecrieunBaeT
MOBBIIIEHHUE JIOOPO/MSI TTOYBBI, TO3BOJIAET ONTHMHU-

i l il il il el

3UpOBATh MOJIEBbIE PabOTHI: €ro MOCEB MOXKHO IPOBO-
JUTh B Hadajie Masi, a yOOpKy — B IEPBOW IMOJOBUHE
aBrycta. Pacumpss noceBbl ropoxa, MO)KHO COKPaTUTh
IUIOINAAN SPOBON MIIEHUIBI U TEM CaMbIM IEpEeHEeCTU
cpoku ee yoopku Ha 6onee pannue [16, c. 76].

B ycrnoBusix moreruieHusi 3uM, HaOJIIOJAIOLIETOCs
B nociennue rojsl, B Cubupu n YpalibCKOM pernoHe
OTMEUAETCsl POCT MOCEBHBIX IUIOIMIAZEH O3UMBIX PXKU
W TIIeHUIbl. brarogaps cTabuiabHON ypoKalHOCTH
B OOJIBIIMHCTBE JIET O3UMasi POXKb UMEET HEKOTOpOe
MPEUMYIIECTBO [0 PEHTA0SILHOCTH IPOM3BOJCTBA
(cm. puc. 2). O3umas HIIEHHUIA 110 CPAaBHEHHIO C PO-
JKbIO HE MMEET OrpaHuyeHuil 1o cObity. [lo naHHBIM
Kypranckoro HUMCX, B MUTOMHUKAX U HA IPOU3BO/-
CTBEHHBIX MOJIsIX pazMHokeHus ¢ 2012 o 2021 rr. o3u-
Masi NILIeHUI[a HA pa3y He Iorudana u ee yporkaiHOCTh
B KOHKYpCHOM coproucnbiTaniu Obuta Ha 0,48 T/ra
BBIIIE YPOXKAWHOCTU SPOBOI mmeHHUus! (2,76 mpoTus
2,28 1/ra) [17, ¢.75]. Yoopka 03UMOii MIICHUIIBI TTPO-
XOJUT B KOHIIE MIOJS — HaJaje aBrycTa, 9TO CHHXKAeT
HAIPsHKEHHOCTh YOOPOUHBIX paboT U MO3BOJISIET U30e-
JKaTh HEOJArONPUSTHONW TIOTO/BI BO BTOPOH MOJIOBUHE
CEHTSIOpsI U OKTAOpe Mpu YOOpKE SPOBOM IMIICHHIIBI.
Kak npaBuiio, Bo Bpemst yOOPKH 03UMBIX KYJIBTYp LIEHa
Ha 3epHO BBILIE, YeM B OoJiee TT03/IHIE CPOKH, KOT/Ia ero
npeiokeHne ypenuuuBaercsa. CpecTBa OT peanusa-
LIUM O3UMBIX UCIIOJIB3YIOTCS B MOCIEAYIOUINX yOopoU-
HBIX paboTax.

BaknpIM HampapiieHUeM JuBepcH(UKAIINU TOCEB-
HBIX IUIOIIA/IEN CEJIbCKOXO3AMCTBEHHBIX KYIBTYpP BbI-
CTYNAaIOT MAacJIMYHbIE KYJIbTYPbI, KOTOPbIE 0J1arornoiyy-
HO BBI3PEBAIOT B YCIOBUIX 3aypaibs (MOICOTHEUHHUK,
paric, JIeH MaciW4HbIA). DTH KyJbTYpbl B OOJIBIIUH-
CTBE CBOEM 3aCyXOyCTOWYMBBI, B CBSI3U C Oojee mpo-
JIOJDKUTENBHBIM (TIOICOTHEYHHK) UM KOPOTKUM (JIeH
MAaCJMYHBINA) BEreTallMOHHBIM TIEPHOJIOM YOOpKa 3THX
KyJBTYP IPOBOAUTCS JI0 UIIH TIOCTIE 3€PHOBBIX KYIBTYP.
DTO0 TaKkKe pa3rpyKaeT Harpy3Ky Ha yOopouHbIe pabo-
TBI

Heo0xonmMo y4yuThIBaTh KJIMMaTHYECKUE M3MEHe-
HUS, BIMSIONUE HA YPOXKaHOCTh CEIIbCKOX03AHCTBEH-
HBIX KynbsTyp. B 37011 cBs3u, mo muenuto C. C. Baiimo-
naHoBa, B CeBepo-KazaxcraHckoit 001acTH CO CXOKUMHE
MIPUPOAHO-KIUMATHUECKUMU ycinoBusMH ¢ Kyprackoit
00J1aCThI0 MPOTHO3UPYETCS MaJieHHe OCHOBHOM Celb-
CKOXO03sCTBEHHOU KyabTyphI 10 2050 1. 10 52—66 % o1
CYILIECTBYIOIUX 3HAYCHUN YPOKalfHOCTH, B AKMOJIMH-
ckoit — 10 5877 %, a B Kocranatickoit — 1o 51-63 %.
B TO ’xe Bpems B yCIOBHAX OKHAAEMOTO MOTEIICHUS
kiaumara 10 2030 . ypoxxaHOCTb CEeMSH MOJICOTHEY-
HUKa 110 TIPOTHO3y B cpenHeM cocTaBuT 102-109 % ot
UX COBpPEMEHHOro ypoBHs, a k 2050 r. — 100-105 %
[18,c. 83;19,c. 1].

I{ena MacnoceMsH CyIIECTBEHHO MPEBBIIIAET IIEHY
3epHa nmieHunsl [20, ¢. 93-94]. B GosbmiMHCTBE JIET
PEHTAa0ETbHOCTh Y MAaCIMYHBIX BBIIIIE, YEM Y 3€PHOBBIX
KynbTyp: B 2021 1. peHTabenbHOCTh NPOU3BO/ICTBA Pall-
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ca, JibHa MacJINYHOTO U MOJICOJIHeYHHKa B 2,5-3,0 paza
MIPEBOCXOMIA PEHTA0ENBHOCTh MIIEHHUIBI (puc. 2).
B 2022 r. B Kypranckoii obnacti miomaab rnocesa
MaCJIMYHbIX KyJIbTYP MO CPaBHEHHIO C NPEABLIYLINM
rojoM yBenuumiach co 139,6 no 250 teic. ra, wiu B 1,8
pasza. B cTpykType MOCeBHBIX IUIOLIAJICl MacIU4YHbIC
KyasTypsl 3aHsud 19,1 %, 3TO CyIIECTBEHHO BIIHSET
Ha IOBBIIICHUE YKOHOMUYECKOI A(PEKTHBHOCTH pac-
TEHHEBOJCTBA. boJiee BHICOKHE HOXO/bI OT MAaCIMYHBIX
KYyJIBTYp, OCOOCHHO B 3aCyIUIMBBIC TOABI, CTAOMIN3H-
PYIOT pHHAHCOBOE COCTOSIHHE CEJILCKOXO3SICTBEHHBIX
MPEAIPUATHH.

Crenyer OTMETHTB, YTO AMBEPCHU(UKAIMS CTPYK-
TYpbI TIOCEBHBIX IUIOMIAACH 3a CYET PACHIMPEHHS I10-
CEBOB MACJIMYHBIX KYJIBTYp MO MHTEHCH(UKALNU IPO-

M3BOJICTBA MMeEET orpaHuyeHusi. Ha BBICOKOM ypoBHE
3arpar — 6osiee 25 Thic. py0. Ha 1 ra — OKymaeMocTh
JOTIOJIHUTENIbHBIX BIIOXKEHUH HAYNHAET CHIIKATHCS.
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B aTom ciiydyae nHTeHCH(UKALUS MOXKET OBITh ITPOJ0JI-
JKeHa Pa3BUTHEM KUBOTHOBOJICTBA M, COOTBETCTBEHHO,
YBEJIMYEHUEM JIOJH KOPMOBBIX KYIBTYP.
Oocy:xnenue u BbIBOAbI (Discussion and Conclusion)
JlucaputeT 1eH Ha CpeACTBa IMPOM3BOACTBA U
MIPOYKIIMIO CEIbCKOTO X03HCTBA BEAET K CHUKEHUIO
YPOBHSI PEHTA0EIBHOCTH CEJIbXO3MPEANPUITHNA. DKO-
HOMHYECKHMH aHalIN3 JaHHBIX IMOJEBBIX SKCHEPUMEH-
TOB, npoBeneHHbIX B Kypranckom HUUNCX, nokassl-
Baet, 4To 3(P(PEKTUBHOCTh TEXHOJIOIMH BBIPAIIMBAHUS
3€pHOBBIX KYJBTYp IO IIEHaM Ha CPeJICTBa MPOU3BOJ-
ctBa 1 3epHO 2022 r. mo cpaBHeHuto ¢ neHamu 2007 .
CHM3MJIACh, 0COOCHHO B BAPHAHTAX C KOMIUIEKCHON XH-
Muzanuen. I'pynnupoBka cenpxo3npennpusatuii Kyp-
TaHCKO# 00JIacTH TI0 YPOBHIO 3aTpar Ha IeKTap Iocena
sipoBoil mieHuns! 3a 2017-2021 rr. Takke yKa3bIBaeT
Ha CHIDKEHUE DKOHOMHUYECKOH AP (PEKTHBHOCTH ITpH MX
YBEJINYEHUH.
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Fig. 2. Profitability of production of the main field crops in agricultural organizations of the Kurgan region, %
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B pacrenueBonctBe, kpome HEOOXOJUMOW TOCY-
JIAPCTBEHHON MOJIEPKKH CEIbX03TOBAPOIIPOU3BOIH-
TeJel, Ba)KHO HAaXOIUTh BHYTPEHHHE PE3EPBBI MOBHI-
ureHus: 3(GQGCEKTUBHOCTH UCIOJIb30BAHUS PECYPCOB.
OnHUM U3 HUX B COBPEMEHHOM 3€MJICACIUU SBIISIETCS
NPUMEHEHUE UPPOBBIX METOJOB YIPABJICHHUS arpo-
TexHonorusiMu. Hampumep, cuctemsl mapajijielbHOTOo
BOXKJICHUSI 1 MOHUTOPUHT TEXHUKH TIO3BOJISIOT 32 CUET
YCWJICHHUSI KOHTPOJISI HaJ UCIOJIb30BAaHUEM PECYPCOB
SKOHOMHUTH TOpIOYEe, YIAOOpEHHs, CEMEHa, CPeicTBa
3alUThl pacTeHuid. PaboTa TEXHUKH C TIOMOIIBIO Ha-
BUTALIMOHHOTO O0OPY/IOBaHUS B TEMHOE BPEMs CyTOK
00€CIICYMBACT BBITOJHCHUE TEXHOJIOTHYCCKHX OIepa-
IIMHA B HOPMATUBHBIE CPOKM U TEM CaMbIM IO3BOJISET
MOBBICUTh ypOXKaWHOCTh KydabTyp Ha 5—10 %. Ilo Ha-

- - rd ol al P

LM pacyeraM, IONOJHUTENIBHBII JIOXOJ OT CHCTE-
MBI MapaJUIeILHOTO BOXKICHUS COCTABISIET B CPEIHEM
2 806 pyO/ra. AHaNNU3 U MPOCSKTUPOBAHUE TEXHOJIOT U
Ha OCHOBE JJICKTPOHHBIX KapT U KHUT UCTOPUU MOJIEH
o3BosIsIeT MU GEepeHIIMPOBaTh PECYPChI MO MOJSIM B
COOTBETCTBHM C IOYBEHHBIMH, arpOXUMHUYECKUMH M
arpoOTeXHUYECKUMHU YCIIOBUSMH.

BakupiM HampapiieHueM TNOBbIIEHHS 3()(DEKTHB-
HOCTH PECYPCOB OCTAETCS TUBEPCUDUKALIUS TTOCEBHBIX
IUIOINACH, YBEIMYSHHE O O3UMBIX, 36pHOO0O0BBIX
1 MacClIMYHbBIX KYJIBTYpP, KOTOPBIE [10 CPABHEHUIO C SIPO-
BBIMU 3E€PHOBBIMH KYJIBTYpaMu B OOJIBIIMHCTBE JIET
JIatoT 0oJiee BBICOKHMH J0XOJl, YTO OCOOCHHO Ba)KHO B
3aCyLUIMBBIC TO/bI, CTAOMIIM3UPYET JOXOIbI CEeNIBCKO-
XO34MCTBEHHBIX IIPEAIIPUATUN.
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Economic efficiency of resource use in crop production
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Abstract. The disparity of prices between the means of production and crop production leads to a decrease in the
efficiency of resource use and the overall profitability of production. In order to stabilize the work of agricultural
enterprises in such conditions, in addition to the necessary state support, it is important to find internal reserves in
crop production. The purpose is to study the state and possibilities of improving the efficiency of resource use in
crop production. The objectives of the study were the analysis of data reflecting the options for saving resources
when cultivating field crops in the conditions of the Kurgan region. The methods of monographic, mathemati-
cal, and statistical analysis of data from literary sources, annual reports of agricultural enterprises of the Kurgan
region, and research results of the Kurgan Research Institute were used. Scientific novelty. The work consists in
the application of a dynamic method for calculating the economic efficiency of previously tested technologies in
various time-varying economic conditions, which makes it possible to more reasonably build long-term plans. It
is established that the factors of increasing the efficiency of the use of natural and material resources can be the
diversification of acreage by increasing the share of winter, leguminous and oilseed crops and increasing the ac-
curacy of the use of resources using digital methods. The results of the study showed that the diversification of
acreage makes it possible to distribute field work more efficiently, save resources and receive higher incomes, and
stabilize the financial condition of agricultural enterprises. Parallel driving systems and equipment monitoring al-
low you to save fuel, fertilizers, seeds, plant protection products. The operation of the equipment with the help of
navigation equipment in the dark ensures the execution of technological operations within the regulatory deadlines
and thereby allows to increase crop yields by 5-10 %. The additional income from the parallel driving system is
on average 2155 rubles/ha. Designing technologies based on electronic maps and field history books allows you to
differentiate resources by fields in accordance with soil, agrochemical and agrotechnical conditions.
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