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Pa3BuTHE KOPHEBOI CUCTEMbl BHUHOIPAJia
npu o0padorke pacrsopamu ©PAB

W. A. ABpeenko'™, A. A. I'puropses!

' BcepoccuitcKuil HAyYHO-MCCTIe0BATeTbCKUIT MHCTUTYT BMHOTPAJapCTBa M BUHOAETA
umenu . U. IToranenko - ¢punmmnan @egepanbHoro PocToBCKOro arpapHoro Hay4YHoOro IeHTpa,
Hosouepkacck, Poccusa

“E-mail: irinaawdeenko@yandex.ru

Annomayun. AKTyansHocTs. [Ippumenenne ¢pusnonorndeckn akTuBHbIX BeniecTs (PAB) npouno 3akpenminocs B
TEXHOJIOTMH BO3/E/IbIBAHHUS, SIBIIAACH OAHUM U3 INIABHBIX MHCTPYMEHTOB PeaU3alliy NOIHOTO MOTEHIMANIA CEllb-
CKOXO3SIICTBEHHBIX KYJIBTYP. B MMTOMHHMKOBO/ICTBE BUHOTPa/ia MPEUMYIIECTBEHHO IIPUMEHSIOT KUCIIOTHI B Kave-
CTBE HEKOPHEBOW TIOJIKOPMKH HA IIKOJIKE, MPAKTUYECKA HE M3ydas COBPEMEHHBIC KOMIUICKCHBIE CTUMYJISITOPHI.
B cBsi3u ¢ 3TUM M3ydyeHHe M anpoOanus HOBBIX IPENaparoB, PEryIHpYyIONIMX POCT BUHOTPAJHOTO PACTCHUS B
KIIACCUUECKOM TEXHOJIOTUH IPUBUBKH BUHOTPA/IA, SIBIISICTCS IEPCIIEKTUBHOM M aKTyaIbHON TEMOH HCCIIeI0BaHHA.
Hean — onpenenenne BiusiHUS 00padoTKH pacTBopamMu PAB 6azanbHON 9acTH NMPUBHUTOTO Ca)KEHIIA HETIOCPe/I-
CTBEHHO TepeJl BBICAIKOM MPUBHUBOK B IIKOJIKY, Ha BBIXOJ M Ka4ECTBO KOPHEBOM CHCTEMBI CAaXKEHIIEB BUHOIPAa.
MeTonbl. B paboTe rcnonb30Bany 00MENPUHATHIEC B IPAKTHKE THTOMHUKOBO/ICTBA METOBI TOCTAHOBKH OITBITA U
aHaJIM32a MOJTyYeHHBIX AaHHbIX. Pe3yasTarsl. [Ipumenenne pactBopoB @AB mOBBIIIAN0 BBIXO] CAXKEHIIEB CTOJIO-
Boro copra BuHOrpazaa Ilamarn CmupHoBa ¢ npudaBkoit k koutposio ot 11,7 no 43,3 %. OtmeueHa ycroiunBas
TEHJCHIMSI CHIKEHUSI 3P ()EeKTHBHOCTH 00padOTKH IPH YBEIMUYCHUH €€ JTUTeNnbHOCTH ¢ 1 110 2 cyTok. Ha Texuu-
yeckoM copre BUHOrpana Kabepue CoBMHBOH NMprOaBKa BBIXOA CaXKEHIIEB K KOHTPOIIIO Bapbuposana ot 5,0 1o
36,7 %. [Ipumenenne PAB crtocoOCTBOBAIO MOIITHOMY Pa3BUTHIO KOPHEBOH CHCTEMBI, KOTOPOE BH/IHO ITPH Kade-
CTBEHHOM aHajm3e. KoindecTBo KopHel Bo3pacTasio pu 00paboTke 0a3aibHOM 4acTH CaskeHIIa Mepest BHICA KO
ot 12,3 mo 16,7 mr. (ITamaru CmuproBa) u ot 8,7 mo 16,3 wt. (Kabepre CoBUHBOH), Wi OOJBIIIE KOHTPOJIS Ha
19,42-62,14% u 4,82-96,39 % coorBeTcTBeHHO 10 copraM. Hayunas noBusna. Bnepsele B ycnoBusix Poctos-
CKOif 001aCTH GbLIM M3ydYeHBI COBPEMEHHEIE CTHMYIATOPHI pocta «['ymar +7 MOIy, «Kymstumapy, «HaroKpem-
HUI» TpH TIperoca ouHoil 00paboTke 6azanbHON YacTH MpUBUBKY. [IpakTHYeckast 3HAYMMOCTD. Pesynbrars
HCCIIEI0BAaHUI MOYKHO HCIOIb30BaTh B MPAKTUKE MUTOMHUKOBOJCTBA BUHOIPAJa AJs YIIy4lIeHUs aJjanTally IpH-
BHUBOK B IIKOJIKE, CTUMYJISLIUU PA3BUTHSI KOPHEBOM CUCTEMBI M YBEITMUEHHH BbIX0O/1A CAYKEHIIEB.

Kniouegvie cnosa: BAHOTPAJ, TUTOMHUKOBOJICTBO, TIPUBUTOM Ca)KEHEII, IIKOJIKA, (PU3MOIOTHYECKN aKTUBHEIC Be-
1IECTBA, KOPHEBAs CHCTEMa, BHIXOJ caxenne, I'ymar +7 MO/, Kynstumap, HanoKpemuui.

Jna yumuposanua: Asneenxo U. A., I'puropseB A. A. Pa3zBuTre KOpHEBOH CHCTEMbI BUHOTpajia IpH 00paboTke
pactBopamu PAB // Arpapusiii BecTHUK Ypama. 2022. Ne 11 (226). C. 2—13. DOI: 10.32417/1997-4868-2022-
226-11-2-13.

JHama nocmynnenua cmamou: 12.07.2022, oama peuenzupoganua: 17.08.2022, oama npunamusa: 09.09.2022.

IocranoBka nmpodaemsl (Introduction)

VYd4eHHBIE M HCCIENOBaTeNN YXKe MHOTO JIET MbI-
TAIOTCSl CO3/aTh BHICOKOI()(EKTUBHYIO, HO TIPH 3TOM
pecypcocOeperaronyto TEXHOIOTHIO 110 ITPOU3BOJICTBY
Ka4e€CTBEHHOI0 MOCAJO0YHOI0 MaTepHana BUHOIpajaa
[1-3].

B nocnegnue romel B Poccuiickoit ®enepanuu
cpenn (epMepcKUX XO3SHCTB M BHHOTPAIHO-BHHO-
JIENTBYECKUX XO3SICTBAaX BBIPOC UHTEPEC K BBICOKOKA-
YECTBEHHOMY U BBICOKOIIPOAYKTUBHOMY MOCA0YHOMY
Marepuany [4]. OnHUM U3 OCHOBHBIX MHCTPYMEHTOB
WHTEHCH(UKAIUK TIPOM3BOACTBA ITOCAJOYHOTO MaTe-

2

puana sBiseTcsS MPUMEHEHHE IMpernapaToB Ha OCHOBE
(hu3noNormuecKd akTUBHBIX BemecTB (manee DAB)
[5-6].

[Ipumenenne ®AB B NHUTOMHUKOBOACTBE BHMHO-
rpaja HampapJIeHHO Ha CTUMYJIHpPOBAaHHE KOpHEoOpa-
30BaHMs 0a3ajJbHON YacTH IOABOMHOTO cOpTa, a TaK-
JKe Ha yIydIIeHHe MPOoIecca CpacTaHusI KOMIIOHEHTOB
npuBuBKH [7-9]. B TexHOMOTWYEeCKOM Mporecca Mc-
MOJIB3YIOTCSL TIpemaparbl pa3iIndHONH TPUPOIABI IS
00eCIeYeHHsI TOJHOIO OHOJOTMYECKOIro IOTECHI[HAIa
BUHOTPAIHOTO PACTEHHs, YTO IO3BOJSET HE TOIBKO
VAYYIIUTH O0IIHe KaueCTBa CAKEHIIEB, HO M YBEITHYHUTH
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BBIXOJl IOCAJI0YHOTO MaTepuaia ¢ eAMHUIIBI IUIOLIaIu
[8; 10-13].

PeiHOK mpenaparoB HalEJCHHBIX HAa MHTEHCU(H-
KalMio (pU3MOIOTHYECKUX IPOLIECCOB, MPOTEKAIOLIINX
B pacTEHMSX, AJIS YIYUIICHUS XO3SHCTBEHHO-IIEHHBIX
MPU3HAKOB U YBEIUYECHHUS BBIXOJA KaK MPOAYKIUH, TaK
U TIOCaJI0YHOTO MaTepHaja, MOCTOSHHO MOIOIHAETCS
[14]. IIpumenenne PAB B cernbckoM XO3SHCTBE IO-
3BOJISIET HE TOJILKO MHTEHCU(UIIMPOBATH, HO M aBTOMa-
TU3UPOBATh YacTh NMPOU3BOJICTBEHHBIX CEIbCKOXO3sii-
CTBEHHBIX IPOLIECCOB (HAIIpUMep, UHTHOUPOBATh POCT
pactenuii B HeoOxomuMbIi niepuon) [13—15].

D¢ GeKTUBHOCTh CO3[aHUsI MPUBUTHIX BHHOTPAJl-
HHKOB BO MHOT'OM 3aBUCHT OT PU30T€HHOI aKTUBHOCTH
YEPEHKOB IIOJBOMHBIX COPTOB. XOTS JaHHBIM [10Ka3a-
TENb SIBISETCSI TEHETUYCCKH OOYCIIOBICHHON OHOIIO-
THYECKON 0COOEHHOCTHIO BUHOTPAIHOTO PACTEHMS, Ha
Hee MO)KHO BO3/I€HCTBOBATh NpenaparaMy, BIUSIOIIN-
MH Ha POCTOBBIE Ipoliecchl. Pasnnynble uccaenoBaHus
IPOBE/ICHHbIE HA YepeHKaX BHUHOIPajaa, B TOM YHUCIE
U TMOJBOMHBIX (HUIIOKCEPOYCTOHYMBBIX COpTax, IO-
Ka3pIBAIOT, YTO YCTapeBIINE OTEUECTBEHHBIE CTUMY-
JISITOPBI KOPHEOOpa3oBaHUs (HAIIpUMeEp, TeTepoayKCHH
WJIM KOPHEBHH) HE BCeria 00ecreyrBaeT OXKHIaeMBbIid
3¢ GEKT, B CBSI3H C YeM M MOSBUIACH HEOOXOMUMOCTh B
W3y4YeHHMHU HOBBIX npenaparos [15-18].

Hcxonst U3 TOro, 4To KJIacCHMUYecKash TEXHOJIOTHUS
BUHOTPAJHOM MPUBUBKU HE 00eCleunBaeT MOIydeHUe
Ha 3aBepIIAOLIEeM dTare KaueCTBeHHbBIX IPUBUTHIX Ca-
JKEHIIEB, M3y4YECHUE M arnpoOarys HOBBIX MPENaparos,
CIIOCOOCTBYIOIUX PETYIMPOBAHHUIO POCTa BHHOTPAJ-
HOTO pacTeHHs, SBIAIOTCS MEPCHEKTUBHOM U aKTyaJlb-
HOM TeMOM uccae0BaHUi COBPEMEHHOTO BUHOTpaiap-
cTtBa [19-23].

MeTtonogorusi 1 MeToabl ucciaenopanusi (Methods)

ens uccnenoBanuii — omnpezeneHue BIUSHUSI 00-
pabotku pactBopamu PAB 0a3ajabHOI 4acTH NPUBH-
TOTO Ca)KeHI[a HEMOCPEACTBEHHO Iepes BBICAJAKOH Ha
aJanTalyio MPUBUBOK B INIKOJKE, BBIXOA M KayeCTBO
KOPHEBOM CHUCTEMBl Ca)XXCHILIEB BUHOrpaja. B ombite
ucnoyb3oBan copt moasosi Kooep 5 bb u nBa copra
npuBosi (ITamsaru CmuproBa u Kabepue CoBHHBOH).
IToBTOpHOCTH OmBITA TpexKparHas, 1Mo 20 NMPUBHBOK.
OmnpiTel 3amoxkeHsl B 2020-2021 rr. comtacHO mpen-
CTaBJICHHOM CXEME OIIbITA:

Bapuant 1. Kontpons. O0paborka 6a3anpHON va-
CTH IIPUBUTHIX CAXKCHILIEB BOAOIH B TeueHue | CyTok.

Bapuant 2. O6paboTka 06a3aJbHOW YaCTH MPHUBH-
ThIX cakeHIeB pacTBopoM «'ymar +7 MOJ» B Teuenne
1 cyrok (5 r/ 10 1) B konnentparuu 0,05 %.

Bapuant 3. O6paboTka 06a3aJbHOW YaCTH MPHUBH-
ThIX cakeHIeB pacTBopoM «'ymar +7 MOJ» B Teuenne
2 cyrok (5 r/ 10 1) B koHuentpauuu 0,05 %.

Bapuant 4. O6paboTka 06a3aJbHOW YaCTH MPHUBH-
TBIX cakeHLeB pacTBopoM Cultimar B Tedenue 1 cyTok
(20 mu1 / 10 1) B kouueHTparmu 0,2 %.

Bapuant 5. O6paboTka 0a3anbHOW YacTH MpPUBHU-
TBIX cakeHIleB pacTBopoM Cultimar B TeyeHue 2 CyTok
(20 m1 / 10 11) B koHueHTparwu 0,2 %.

Bapuant 6. O6paboTka 0a3aibHOW YacTH MPUBHU-
TBIX caxxeHIeB pacTBopoM «HanoKpemHuii» B TeueHue
1 cyrok (2 mut / 10 1) B konuentpauuu 0,02 % (2021 1.).

Bapuant 7. O6paboTka 0a3aibHOW YacTH MPUBHU-
TBIX caxkeHIeB pacTBopoM «HanoKpemHuii» B TeueHue
2 cytok (2 mut / 10 1) B konueHtpauuu 0,02 % (2021 r.).

KpaTkasi xapakTepucTHKa HCHO0Jb30BaHHBIX B
OnbITE COPTOB BHHOTpaja

Hamsmu Cmupnosa (Bumnap 6ran x Kuwmuw
maupogckutl po3oewlii; cunonumvl. Acconw, 13-10-10
IIK) — cTonoBbIil 6ecceMsHHBIN pO30BBIM COPT BUHO-
rpazsa cpegHero cpoka cospeBaHus cenekiuuu BHUN-
BuB um. . U. [Toranenko. COpT BKIIIOYEH B aKTyalb-
He1i Tocpeectp no Ceepo-KaBkazckomy (6) peruony.
[MopaxaeMoCTh MWJIJbIO, CEPOH THUIIBIO, OUANYMOM
n Quokcepol cnabas. ['po3au JonactHble, O4YE€Hb
oonpmue (10 500 r), cpenneit moTHOCTH [24].

Kabepne Cosunvon (cunonumol: Petit-Bouchet,
Bouchet, Bouche, Petit-Cabernet, Vidure, Petit-Vidure,
Sauvignon Rouge) — TEXHUYCCKUI KPACHBIH COPT BU-
HOTpajia CPeAHENO03/IHEr0 CpoKa co3peBanus. Pacnpo-
CTpaHeH M BOCTpeOOBaH MOBCEMECTHO 3a CYET BBICO-
KHX TEXHOJOTHYECKMX Ka4decTB IPU MPOU3BOJCTBE
KpacHBIX BHH, JIECEPTHOTO M CTOJIOBOTO Ha3HAYEHHSI.
Copr BrimoueH B [ocpeectp mo Ceepo-KaBkazckomy
(6) u Hmwxue-Bomxkekomy (8) peruonam [25].

Kobep 5 BF (bepnanouepu * Punapua; cuHoHuM:
bepnanouepu * Punapua Kobep 55b) — onuH u3 ca-
MBIX PaclpOCTPaHEHHBIX MOJABOEB BUHOIPaa B MHpE.
[TonyueH myTeM CKpEeIIUBaHUS JUKUX aMEPHUKAHCKHX
BUJI0B B 1886 1. B HacTosiiee BpeMsi TOBCEMECTHO pac-
MPOCTPaHEH TPH TMPOU3BOACTBE IPUBHUTOIO I1OCAI0Y-
HOTO Marepualia BUHOTPaja 3a CYeT BBICOKOH (HMILIOK-
CepOyCTOMUMBOCTH (KaK K KOPHEBOW, TaK U JIMCTOBOM
topmam), xoporrero adduHuTETa C NPUBOHHOW Ya-
CThIO U KOPHEOOpa30BaTeIbHOMN CIOCOOHOCTHIO. KyCThI
noBost Kobep 5 Bb cunbHOpoCible, 1o0ery AHMHHBIE
(mmHOM 4-5 M) n npsimbie. OObeM NPUPOCTa K KOHILY
BereTanuu B cpeaneM 6osiee 1800 cMm?, mpu cpeaHem
BbI3peBaHuU J103bI — 80 %. CopT oTiMyaeTcs BHICOKON
3MMOCTOHKOCTBIO U 3aCyXOYCTOHMYMBOCTBIO MpPHU TIIy-
OOKOM ¥ DPa3BETBJICHHOM NPOHUKHOBEHUH KOPHEBOM
cucTeMsbl (10 7 M) Kak Ha TUIOJIOPOJIHBIX, TaK U Ha Oex-
HBIX, IIICOCHYATHIX MOYBAX U CKIOHAX [26].

KpaTkasi xapakTepucTHKa HCHO0Jb30BaHHBIX B
onbiTe ®AB

«ymam +7 HOJl» — 6uonoruyueckuii mpemnapar Ha
OCHOBE BBICOKOMOJICKYJISIPHBIX COEIUHEHHH M KOM-
ruiekca BerecTB. CocTaB: cMeCh TyMUHOBBIX KHUCIIOT —
75 %; xammit (K) — 5 %; meas (Cu) — 0,2 %; nuHk (Zn) —
0,2 %, mapranen; (Mn) — 0,17 %; iox (I) — 0,005 %;
monubaen (Mo) — 0,018 %; kobaner (Co) — 0,02 %;
xkene3o (Fe)— 0,4 %; 6op (B)— 0,2 %. B cenbckoxo3stii-
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CTBEHHOM IPOU3BOJICTBE Iperapar LIMPOKO PacIpo-
CTpaHEH Ha 3epHOBBIX KYJIbTypax 3a CUeT BHICOKOH 3(h-
(DEeKTHBHOCTH NPH aKTHBU3AIIMU POCTOBBIX MPOLIECCOB
Y TIOBBILIEHHH YCTOWYHMBOCTH PacTeHHH K abuoTHye-
ckuM (akropam. [Ipy pasMHOKEHHHU ILIOIOBBIX U Jie-
KOPaTHBHBIX KYJBTYD OpEBECHEBEBIINMH U 3€JICHBIMU
YepeHKaMy OTMEUEeHa JIy4llas WX HPHKUBAEMOCTb U
pa3BUTHE MOIIHOW KOPHEBOM cucrteMbl. B mpaxTuke
NMUTOMHHMKOBOJICTBA BUHOTPa/a paHee o(QUIMAIBEHO HE
HPUMEHSUICS.

«Kynomumapy  (odpunmanpbHOe — Ha3BaHHUE — —
Cultimar) — OHOJIOTHYECKHII CTHMYJISITOP POCTa pac-
TEHWH, O0ONaAalomuii NMPOTHBOCTPECCOBBIM d(dek-
TOM ¥ BOCCTaHOBUTEJIBHBIM aeicTBueM. Cocras:
SMYNIBCUSI MOPCKUX Bopopocielt — 74 %; cepHbIil aH-
ruapuj (SO,) — 12 %; okucy maraus (MgO) — 5 %;
60p (B) — 0,2 %. [To yTBepkaeHHIO IPON3BOANUTENEH,
ocobasi TexHOJIOrHst (PepMEHTALUU BOJOPOCIEH Npu
NPOU3BOJICTBE Npenapara co3iaeT crnennpuyuHbli op-
TraHOMHUHEPAJIBHBINA COCTaB, 8 OCTAJIbHBIE KOMIOHEHTHI
npernapara yCHJIHMBAIOT IMOJOXHUTEIbHBIA dddexT op-
TaHUYECKUX COEAMHEHUN. B celbCKkoX0341iCTBEHHOM
NPOU3BOJICTBE Tpenapar pacupoCTPaHEH Ha 3ePHOBBIX
KyJlbTypax W JibHe. B nuTeparype OTCyTCTBYIOT JlaH-
Hble PUMEHEHHs Ipenapara Ha IUIOJIOBBIX U STOAHBIX
KYJIBTypax 10 BEereTaluH.

«HanoKpemnuiiy — yHUKaJbHBIA TIpernapar Ha oc-
HOBE MUKpPOKOHIIEHTpaTa KpeMHusl. COCTaB: KpeMHHI
(Si) — 50 %; xene3o (Fe) — 6 %; menp (Cu) — 1 %; nuHK
(Zn) — 0,5 %; 60p (B) — 0,5 %. B cenbckoxX03sHCTBEH-
HOM TPOU3BOJICTBE Npernapar MHUPOKO paclpoCTpaHeH
IPY BO3/ENIBIBAHUU 3€PHOBBIX U MaCIMYHBIX KYJIBTYP.
KoHnenTpupoBanHasi opma mnpernapara Mmpu MajbIxX
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JI03aX BHECEHHUS] 00ECHEeYHMBAET CYIIECTBEHHYIO NpH-
0aBKy ypokasi OCHOBHBIX 3€PHOBBIX, 36pHOOOOOBBIX U
MAaCJIHUYHBIX KYJIBTYp 3a C4eT HOBBIIIEHUS CTPYKTYPHBIX
3JIEMEHTOB, (POPMHPYIOIIUX UTOTOBYIO YPOXKAHHOCTD,
Kak Ipu oOpaboTKe CEMEHHOI0 MaTepHana, Tak U Ipu
HekopHeBoM BHeceHuu. Cotpynnuku BHHHWIBuB
«Marapau» PAH Ttaxxe oTMeEYalOT CyIIECTBEHHYIO
npubaBKy ypo)kask BUHOTPaja CTOJIOBBIX M TEXHHYE-
CKHUX COPTOB IIPU TPEXKPATHOH 00pabOTKE III0I0HOCS -
MX HacaxieHuid. [lepednciieHHbIe npemnaparsl ObUIH
H3y4YeHbl HAMHU paHee Ha NMPHUBHUTHIX BETETUPYIOMIUX U
KOPHECOOCTBEHHBIX CakeHIIax BUHOTpaa [19; 21-23].

MamuHHYI0 NPUBUBKY OCYLIECTBISIM ORHOIVIA3-
KOBBIM 4YE€pPEHKOM IIPUBOITHOTO COpTa Ha MOABOM CTaH-
JaptHoM anuHbl (40—45 cMm). [IpuBHBKY IpPOBOAMIH,
HCTIONB3Ys IPUBUBOYHYIO MAIIMHKY AJIS IPOU3BOJCTBA
MPUBUTOTO MOcagodHoro marepuana Omega Star ¢
oMerooOpa3HbIM cpe3oM. Jlanee NMpOBOOMIM CTpaTH-
(hUKaIMI0 HAa MUTATEILHOM CcyOcTpate (IIayKOHUTE) B
TedeHUH 21 THS B Kamepe ¢ MPUTOYHON BEHTHIIALIUEH
B ONTHMAJbHBIX YCIOBUSAX BJIQXKHOCTH, TEMIIEPATypHl
BO3/1yXa /Ul CPAaCTaHUS KOMIIOHEHTOB NIPUBUBKH, C MO-
crenennoir noceetkoir JIPJI. Ilocne crparudukaunu
MPOBOJIMIIN NIepeOOPKY MPUBUBOK Ha 1 copT (KpyroBoit
KaJUTyC M Pa3BUBIIMICS Ta30K) U 2 cOpT (HEMOJIHOE
KaJJTycoOOpa30oBaHWE WJIM HE DPa3BUBILUICS IVIa30K),
MOCIENYIONIYI0 3aKaJKy IE€PBOCOPTHBIX NMPHUBHUBOK U
JlIopaluBaHue BTOPOCOPTHBIX. [10Ar0TOBIEHHBIE K BbI-
caJike IPUBMBKH YCTaHABIMBAIN 0a3aJbHON YacThiO B
Tapy ¢ pacTBOPaMHU H3Y4aeMBIX NPENapaToB COITIACHO
JUIMTEJIBHOCTH, YKa3aHHOH B cxeme ombITa. Ilocangky
U BBIPAIMBAaHUE MPUBUTHIX YEPEHKOB NMPOBOAMIN Ha
MOJIMBHOM IIKOJIKE OTKPBITBIM CIIOCOOOM C MYJIBIHPO-

Tab6muna 1
Ocapgku BereranioHHoro nepuoga 2020 u 2021 rr.

B CPAaBHEHUN CO CPEAHEMHOTO/IETHVIMH NMTOKa3aTENAMU, MM

Ocaaku B mepHoI BereTalnd BUHOTPaAa, MM
Ton Mecsn Maii Hiwons | Uroan ABryer | CenTsi0ps | 32 nepuon
MHoronetHue 49,1 59,7 447 41,1 37,7 2323
2020 49,0 27,0 43,0 9,0 17,8 145,8
OTKJIOHEHHE OT MHOT0JIETHHX, +/— -0,1 -32,7 -1,7 -32.1 -19.9 -86,5
2021 48,0 56,4 68,4 26,8 17,6 217,2
OTKJIOHEHHE 0T MHOTOJIETHHUX, +/— -1,1 -33 23,7 -14,3 -20,1 -15,1
Table 1

Precipitation of the annual biological cycle in 2020 and 2021 years in comparison

with the average annual indicators, mm

Precipitation during the growing season of grapes, mm
Year Month May June July August | September 52:;0}';
Multiyear 49.1 59.7 44.7 41.1 37.7 232.3
2020 49 27 43 9 17.8 145.8
Deviation per multiyear, +/— -0.1 -32.7 -1.7 -32.1 -19.9 -86.5
2021 48 56.4 68.4 26.8 17.6 217.2
Deviation per multiyear, +/— -1.1 -3.3 +23.7 —-14.3 -20.1 —-15.1
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BaHHEM IOYBbI YepHOH MIeHKoHM TomuuHoi 100 MKM.
PaccTosiHue Mexny pacTeHMAMH B paay — 15 oM, pac-
CTOsIHUE Mexy psaaMu — 20 cM. YxoHble paboTsl 00-
LIETIPUHATHIE B MTUTOMHUKOBOACTBE BHHOTpaa (yaae-
HUE JIBOWHHUKOB, TPOMHUKOB C OCTaBJIeHUEM Hanbosee
MOIIIHO Pa3BHUTOrO modera, macslHKOBaHHE, aedoua-
WS, YeKaHka). B 3amaum ucclieoBaHUN BXOIMI YYET
MIPHKUBAEMOCTH (TI0CIIE TIOSIBJICHUS Ha 1o0ere ycuKa)
1 BBIXOZA caxkeHLeB (B coorBeTcTBUM ¢ 'OCT-31782-
2012 [27]); pa3BUTHE KOPHEBOH CHCTEMBI (110 METOIY
JI. B. Konecnuxona [28]).

HccnenoBanus NpoBOIMIN B YCIOBUSX ONBITHOIO
yuactka BHUMBuB um. 5. U. [oranenko — ¢ununa-
sna DenepanbHOro POCTOBCKOrO arpapHOro Hay4HOIo
neHTpa (r. HoBouepkacck). ITouBa ombITHOrO y4actka
MIPE/ICTaBICHAa YEPHO3EMOM OOBIKHOBEHHBIM CpEIHE-
MOIIHBIM NPU DIIIYOOKOM 3ajJleraHduH I'PYHTOBBIX BOJ.
Knumar KoHTHHEHTalbHBINA. Pernon oTHOCHTCS K 30HE
HEJI0CTATOYHOIO YBJIAXXHEHMsI. B roasl nccieroBaHuii
KJIMMaTH4eCKHUEe YCIOBUS CHIBHO PAa3HUIIKCH, YTO IO-
3BOJILJIO BCECTOPOHHEE H3yUYUTh BIHMSHUE 00pabOTKU
pactBopamu PAB npu BBIpalMBaHUM MPUBUTHIX Ca-
JKE€HLIEB BUHOTpaJa. J[aHHbIE KIMMATUYECKUX YCIOBUN
B IIEPHOJ] MCCIICIOBaHUM, MPEICTaBICHHbIE B Ta0JIH-
ue 1 1 Ha puc. 1 (cocTaBieHO MO AaHHBIM METEOINOoCTa
BHUMBuB — ¢punman ®I'6HY ®PAHILI), narsaHo mo-
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Ka3bIBAIOT CJIOXKHBIE BHEITHHE YCiIoBUs. CpeaHsis TeM-
neparypa Bo3lyXa 1mocje MocaJku MPUBUBOK B IIKOJIKY
B MEPBBIX YUCIIAX Masi B 3aBUCHMOCTH OT rojia uccje-
JIOBaHHUM CylIecTBeHHO pasHuwinch. B 2020 1. mepBbIit
MecsIl TOCIie MOCAJKU OTANYAIICS MOHMKEHHOM TemIie-
parypoii (15,2 °C), B 2021 r. — nossitenHoii (17,9 °C)
B CpaBHEHUH co cpernHemHoronetHuMu (16,8 °C), a
napaMeTpsl YBIAKHEHHOCTH HaXOIWJIHCh B IMpeienax
MHOTOJIETHUX 3HaueHuUu. Temmeparypa JETHUX Mecs-
LIEB B TOJbI UCCJIECOBAHUN MpEBBIIIAIa MHOTOJIETHHUE
nokazarenu Ha 0,8-2,8 °C. Jlero 2020 r. omnyanoch
HEJ0CTAaTOYHBIM YBIaKHEHUEM — Ha 1,7-32,7 MM HUXKe
CpeIHEMHOTOJIETHUX 3HaueHWi. B 11esom 3a mepuoss
Bereranuu 2020—2021 rr. Bemano Ha 86,5 u 15,1 mm
MEHbIIIE OCaJKOB B CPAaBHEHHUU CO CPEIHHUMH MHOTO-
JIETHUMY 3HAYEHUSIMH.

CyMMa akTHBHBIX TEMIIEpAaTyp B TOMbI HCCIIEN0Ba-
HU#, TaK XK€ KaK W YBJIaXHEHHOCTh, ObUIa JaJieka OT
cpennux 3HaueHuit. B 2020 r. mpeBbllieHue cpeaHe-
MHOTOJIETHUX 3HAYeHWH BapbupoBajo oT 32,3 10
68,5 °C, a B 2021 . — na 19,7-89,4 °C. Paccmarpu-
Bas HapacTaroIIMi UTOT CyMM aKTHBHBIX TEMIIEpaTyp
B 2020 r. mpeBbIllICHHME MHOTOJETHUX 3HAYEHUIl co-
craBuyio nuiib 81,1 °C, B To Bpems kak B 2021 . — Ha
230,9 °C Gomnblie.
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Pesyabrartsl (Results)

o nanHBIM TAOMUIIBI 2 BUAHO, YTO IPHKHUBAEMOCTh
BapsupoBana ot 60,0 no 81,7 %, npeBsIias KOHTPOIb-
HBIN BapuadT Ha 7,5-15,1 %. Ilpu nmurensHOCTH 00-
paboTku 2 cyTok pacTtBopamm mpenaparoB «['ymar
+7 YIOII» u «KyIbTHMap» OTMEUYEHO CHUKEHHE TIPHKH-
BacMOCTH B CPaBHEHHHM C KOHTPOJIeM Ha 6,7 u 2,5 % co-
OTBETCTBEHHO. YK€ Ha JaHHOM 3Talle MIPOCICKHUBACTCS
TEHIEHINS YMEHBIIECHUS 3(dekTuBHOCTH 00paboTKH
TIPU YBEJIMYEHNH €€ JUINTENbHOCTH. HanMeHbIIiA BbI-
xox caxeHreB 31,7 % oTME4eH B KOHTPOJIBEHOM BapH-
aHTe, a HanOONBIINIT — IPH UCIIONB30BaHNUH TIperiapara
«HanoKpemuuit» — 1 cyt. — 75,0 %. Ctout ormMeTuTs,
YTO BCE IPUMEHSIEMBIE TPENapaThl U ATUTEIBHOCTD OKa-
3aJIM TIOJIOXKUTEIBHOE BIMSIHUE HAa YBEIMUICHHE BBIXOAA
CakeHIeB, obecrnieunB MPHOaBKy B CPaBHEHHH C KOH-
TpoNbHBIM BapuaHToM oT 11,7 % («ymar +7 HOJTy — 2
cyT.) 1o 43,3 % («HanoKpemnanii» — 1 cyT.).

Ananmmupysi 3GQGEKTHBHOCTh TUTSIFHOCTH 00-
pabOTKK, OTMEYCHa TEHJCHLUS CHMXEHHS BBIXOAA
CakKEHIIEB IIpH 00pabOTKe UINTENFHOCTHIO 2 CYT. Ha
12,5-20,0 % B cpaBHEHNH C AIUTEIBHOCTHIO 1 CyT.
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B 2020 . Ha copre Kabepre CoBHHBOH OTMEYAIOCh
CHIIbHOE ITOpa)KEHUE NPUBOS OONE3HSIMH Ccpa3y I1oclie
BBICAJIKU B ILIKOJIKY, B PE3Y/IbTaTe YEr0 JAaHHBIM Bapu-
AHT K KOHIY BereTaluuu MpakKTU4€CKN MOJHOCTBIO BbI-
nas ¥ ObUI HEMPHUIOJEH Ul aHajInu3a. 3aroTOBJICHHAS
JUls TIPUBUBOK JI03a ObUIA XOPOIIO BBI3pEBILIEH, 0e3
BHCIIHCTO IMPOSABJICHUA 3360J’leBaHHﬁ, OTHAKO CKPBITbIC
60He3HI/I MPOABUIIUCH TOJIBKO IPH BBICAJAKE B IHKOJIKY.
IToatomy B 2020 I. MPOBOIMIN yUETHI TOJIBKO HA MPH-
BUTBIX caxxeHIax copra [lamaru CmupHOBa.

B 2021 r. Ha mpuBUTHIX caxkeHIax copra Kabep-
He COBUHBOH IpOsIBJIEHUE OOJIE3HEH B IIKOJIKE OBLIO
MeHee BBIpaXEHHBIM, 3a cueT ombita 2020 ., Gonee
TINATEJIbHOW IOATOTOBKHM IIPUBOMHOIO Marepuana, u
KOHTPOJISL pachpocTpaHeHus Oone3Hen. Ilo maHHBIM
Ta6J'II/II_l])I 3 BUAHO, YTO MPHUKHUBACMOCTb CYIIIECCTBEHHO
ommuanach ot copra Ilamsatu CMuUpHOBa U BapbUpO-
Bana ot 73,3 10 95,0 %. Ha copre Kabeprne CoBuHBOH
MPYKUBAEMOCTh HE KOPPEIHPOBaJIa C JUIMTEIbHOCTHIO
obpabotku. Tak, npu oOpaboTke pacTBopamu Ipena-
paroB «['ymar +7 MOJ» u «HanoKpemuwuit» npuxu-
BaeMOCTh OoJjbllle, NMPH JIUTENFHONH 00paboTKe, Ha

Tabmuna 2

AjanTanyuoHHasA aKTUBHOCTD IPUBUTHIX cakeH1eB copTa [lamaTu CMupHoBa
mpu BhIMaYnBaHMu 6a3anbHOIT YaCTH mepey BhIcagKoii (cpeqHee 3a 2020-2021 rr.)

Ipuxusaemoctsb, % Boixox caxxenuen, %
2 g 2 g
= 8 ] = g o S
No Bapuanr onbiTa s -7 s = s -7 s =
g =) | g T E |
C g tg = g =
=z = “ =
= =
1 | KonTpoms — Boma — 1 cyT. 66,7 — — 31,7 — —
2 | Tymar +7 MO/ — 1 cyr. 74,2 +7,5 - 55,9 +24,2 -
3 |Tymar +7 MOJI- 2 cyT. 60,0 -6,7 -14,2 43 4 +11,7 -12,5
4 | Kynprumap — 1 cyT. 75,0 +8,3 - 60,9 +29,2 -
5 | Kymaerumap — 2 cyT. 64,2 -2.5 -10,8 45,0 +13,3 -15,9
6 |HanoKpemunii — 1 cyr. (2021 1) 76,7 +10,0 — 75,0 +43,3 —
7 |HanoKpemnwnii — 2 cyt. (2021 1) 81,7 +15,0 +5,0 55,0 +23,3 -20,0
Table 2
Adaptive activity of grafted seedlings of the Pamyati Smirnova variety during soaking
of the basal part before planting (average for 2020-2021)
Survival rate, % Seedling yield, %
No Experience option § | = § | -§ § |~ § | ~§
' PRy ¥SE § | vay | eSE
O Q = O Q =
1 | Control — water — 1 day 66.7 — — 31.7 — —
2 | Gumat +7 YOD — I day 74.2 +7.5 - 55.9 +24.2 -
3 | Gumat +7 YOD — 2 days 60.0 —6.7 —14.2 43.4 +11.7 -12.5
4 | Cultimar — 1 day 75.0 +8.3 — 60.9 +29.2 —
5 | Cultimar — 2 days 64.2 -2.5 -10.8 45.0 +13.3 —15.9
6 | NanoSilicon— 1 day (2021) 76.7 +10.0 — 75.0 +43.3 —
7 | NanoSilicon — 2 days (2021) 81.7 +15.0 +5.0 55.0 +23.3 -20.0
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10,0 u 16,7 % cooTBeTCTBEHHO B CpaBHEHUHU C 0Opa-
60TKOI1 B Teuenue 1 cytr. HanMeHbIIHil BBIXO CaXeH-
1eB — 50,0 % — oTMedeH B KOHTPOJIHHOM BapuaHTE, a
HauOONBIINI [IPHU UCIIONIB30BaHUH Ipenapara KynbTu-
map — 1 cyT. — 86,7 %. CTOUT OTMETUTH, UTO BCE MPH-
MEHsIEMBIC TIPenaparhl U JJTUTESIbHOCTh MOJIOKUTEIBLHO
BIMSUTA Ha BEJIUYMHY BBIXOAA Ca)KCHIICB, 00ECIICUnB
npubaBKy B cpaBHEHHU ¢ KOHTposieM oT 5,0 % («['y-
mart +7 MO/I» n «HanoKpemanii» — 1 cyt.) 10 36,7 %
(«Kynprumapy — 1 cyt.). Ilpu ananuze addexTrBHO-
CTH JUIMTEIHHOCTH OOpabOTKM OTMEUeHA TEeHICHITUS
YBEIIMYCHHUS BBIXOJA CAKCHIICB MPH 00pabOTKE MJIH-
TeJIBHOCTHIO 2 cyT. Ha 8,3—15,0 % B cpaBHEHUU C AJH-
TeNnbHOCTBIO | cyT. VckitoueHHe COCTaBMII BapHaHT
JUTATENIbHOW 00paboTku mpemnapatom «Kymsrumapy,
IJ¢ CHIDKCHHE B CPaBHEHHH C KOPOTKOH 00pabOTKOM
cocraBmiio 21,7 %.

CyIlIeCTBCHHBIC PA3IHYUs B Pa3BUTHH KOPHEBOM
CHCTEMBI IPUBUTHIX CAKCHIICB MTOCJIC BHIKOIIKH B 3aBH-
CHUMOCTH OT JUTUTENIbHOCTH 00padoTku PAB u UCTONb-
3yeMOT0 IpernapaT HalMIaHO TIOKa3aHO Ha PUCYHKE 2 U
tabnuiie 4 (cpenuue mannbie 3a 2021 ron). Kopuepas
cUCTeMa MPHUBHUTHIX cakeHieB copra I[lamstu Cmup-

- ~ - ~ - -

A - il - il i

HOBa KOHTPOJILHOTO BapuaHTa Oblia c1abopa3BUTOM, C
KoJm4ecTBOM KopHe# 10,3 mT., mpu cpenHeM quameTpe
3,1 mm. OOpaboTka mepes BbICAKOW pacTBOpaMHu H3-
y4aeMBbIX IpenapaToB CYIIECTBEHHO aKTHBU3HpOBasa
POCTOBBIE MPOLECCH], KOTOPOE BUTHO IPU BU3YaTbHOM
ocMoTpe (Ha mpumepe puc. 2). Tak, Ipu aHaIu3e nocie
BBIKOTIKM Ca)KCHIIEB OINBITHBIX BapHaHTOB OTMEUCHO
BO3pacTaHue KonudyecTsa kopHel ot 12,3 mT. («Kynbtu-
Map» — 2 ¢yT.) 1o 16,7 mt. («<HanoKpemHuuii» — 2 cyT.),
niu Gonblie kKoHTpous Ha 19,42-62,14 %. [1pu ananu-
3€ KOJIMUECTBa KOpHEH 1Mo (pakiisiM OTMEUaNN YBEIIH-
YeHHe KOJMYecTBa KopHeh: < 1 MM — 1o 6,1-7,2 mrt.;
1-3 mm — g0 3,8-5,7 wit.; > 3 MM — 10 2,9-3,9 mt.

Pa3BuTHE KOPHEBOM CUCTEMBI IIPUBUTHIX CAXKCHIICB
copra Kabepre COBHHBOH CYIICCTBEHHO OBLIO HE Ta-
KHM, Kak y coprta [lamsitu CmupHOBa, 3a cueT npsmMoit
CBSI3U MEXJy CTETEHBIO Pa3BUTHs KOPHEBOM CHCTEMBI
U BEIMYMHOM OHOJIETHEro npupocTa. BeposTHo, aHa-
JU3UPYEMBIA COPT MOJIBEPICsl HETATUBHOMY BIIHSIHUIO
Oone3Hell Ha ONpENENCHHBIX ATanax pPa3BUTHS, UYTO
CKa3aJloch HAa MHTEHCHBHOCTH pOCTa mobera u, cooT-
BETCTBEHHO, CTETICHH Pa3BUTHsI KOPHEH.

Tabnuna 3

ApanTanMoHHasA aKTMBHOCTh IPUBUTHIX caxkeHIleB copTa KabepHe COBMHBOH IpY BbIMAaYMBaHUM

6a3anpHOI YacTH mepex Bbicagkoii (2021 r.)

Adaptive activity of grafted seedlings of the Cabernet Sauvignon variety during soaking

IIpnxuBaemoctsb, % Boixon caxxeHnues, %
e L= e L=
2 s | ES = s | ES
Ne BapuaHT onbiTa s - -] s | & =3
= < £ o = = - E o =
© + = = 4 © + = = 4
S g 18 S g 13
s +F z +F
1 |Kontpons —Boma — | cyT. 86,7 - - 50,0 - -
2 |T'ymar +7 PIOZ[ —1cyt 73,3 -13,4 — 55,0 +5,0 —
3 |T'ymar +7 MOJT -2 cyr. 83,3 -3,4 +10,0 63,3 +13,3 +8,3
4 | Kynprumap — 1 cyT. 90,0 +3,3 — 86,7 +36,7 -
5 | Kynsrumap — 2 CyT. 88,3 +1,6 -1,7 65,0 +15,0 21,7
6 |HanoKpemuuii — 1 cyrt. 78,3 -8,4 - 55,0 +5,0 -
7 |HanoKpemumuii — 2 cyT. 95,0 +8,3 +16,7 70,0 +20,0 +15,0
Table 3

of the basal part before planting (2021)

Survival rate, % Seedling yield, %
S 3 E S| 3 E 5
No. Experience option § >| § >| S § >| § >| §
S 5 N S 5 N
S ) S )
1 | Control —water 1 day 86.7 — — 50.0 — —
2 | Gumat +7 YOD — I day 73.3 —13.4 - 55.0 +5.0 -
3 | Gumat +7 YOD — 2 days 83.3 -3.4 +10.0 63.3 +13.3 +8.3
4 | Cultimar — 1 day 90.0 +3.3 — 86.7 +36.7 -
5 | Cultimar — 2 days 88.3 +1.6 -1.7 65.0 +15.0 -21.7
6 |NanoSilicon — 1 day 78.3 -84 - 55.0 +5.0 —
7 | NanoSilicon — 2 days 95.0 +8.3 +16.7 70.0 +20.0 +15.0
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/ ' d'uA
Kontpons — Boga — 1 cyT.
Control — water — 1 day

Puc. 2. Casnenypt surozpada copma Iamsamu Cmuprosa nocne évikonku (2021 2.)
Fig. 2. Grape seedlings Pamyati Smirnova variety after digging (2021)

NanoSilicon — 1 day

HaHIOerMHI/Iﬁ —2cyt
NanoSilicon — 2 days

Tabnmuuna 4
Pa3BuTHe KOPHEBOIT CCTEMBI Ca)keHIeB (IT0cIe BBIKONKM, 2021 r.)
Bapuant onbiTa
=9 =9 = =
Tokasarean E=c | S0 | 8QE| E€ g L85 8¢
Zoo| BT 50 éu éo oY o
S 5—1 |- - - (g\] >, > O o ™ =) o
= 2 A & & = =
N o« X N = =
~ < i e= ==
MMamsaTu CMupHOBa
Cpenguuii 1uaMeTp KOpHEH, MM 3.1 3,7 33 3.8 34 33 3,7
+/— K KOHTPOJIIO, MM - +0,6 +0,2 +0.7 +0.,3 +0,2 +0,6
OO011e€e KOJIMYECTBO KOPHEH, IIT. 10,3 16,0 14,7 16 12,3 13,7 16,7
+/— K KOHTPOJIIO, IIIT. - +5.7 +4.4 +5.7 +2.0 +34 +6.4
KaOepne CoBMHBOH
Cpennuii nmaMeTp KopHe, mm| 2.7 3.5 3.9 3,5 2.9 3,0 3.4
+/— K KOHTPOJIIIO, MM - +0,8 +1,2 +0,8 +0,2 +0,3 +0,7
OO011€E€ KOJIMIECTBO KOPHEH, IIIT. 8.3 13,0 12,7 11,0 12,3 8.7 16,3
+/— K KOHTPOJIIO, IIIT. — +4.7 +4.4 +2.7 +4.0 +0.4 +8.0
Table 4

Development of the root system of seedlings (after digging of seedlings, 2021)

Experience option

; E5a 2 £ =& S g =2 = 2
Indicator §§§ §E'§ §§§ §§ §§ 6(@% ‘\'(’g%
O~ |0~ | Ol | O~ (SEN s~ SN
LR N
Pamyati Smirnova
Average diameter of roots, mm 3.1 3.7 3.3 3.8 3.4 3.3 3.7
+/= per control, mm - +0.6 +0.2 +0.7 +0.3 +0.2 +0.6
Total number of roots, pcs. 10.3 16.0 14.7 16.0 12.3 13.7 16.7
+/— per control, pcs. — +5.7 +4.4 +5.7 +2.0 +3.4 +6.4
Cabernet Sauvignon
Average diameter of roots, mm| 2.7 3.5 3.9 3.5 2.9 3.0 3.4
+/= per control, mm - +0.8 +1.2 +0.8 +0.2 +0.3 +0.7
Total number of roots, pcs.| 8.3 13.0 12.7 11.0 12.3 8.7 16.3
+/— per control, pcs. — +4.7 ++4,4 +2,7 +4.0 +0.4 +8.0
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B KOHTpOIBHOM BapHaHTE KOJIMYECTBO KOpPHEH
ObUI0 HAMMEHBUIMM — 8,3 IUT. MpPHU CpelHeM Auame-
Tpe 2,7 mMMm. bazanbHas yacTh caxeHla Obuia cia-
00 yToJNIIEHa, KOJMYECTBO IISITOYHBIX KOpPHEH II0
¢bpakuusam creayromiee: < 1 mm — 3,3 mt.; 1-3 MM —
3,0 wr.; > 3 MM — 2,0 mt. O6padorka DAB cTumynu-
poBaJia pa3BUTHE KOPHEBOW CHCTEMBI, IJie KOJIHYECTBO
KOpHEW Bo3pacrtaio ot 8,7 mo 16,3 mrT., uto Oojbiie
KoHTpoJsl Ha 4,82-96,39 %. [Ipu ananuze koaudecTBa
KOpHEH 10 (pakuusiM oTMeYaIu yBeJIMUeHHE KOJIude-
cTBa KopHeit: < 1 MM — no 3,4-6,8 wt.; 1-3 MM — 10
3,2-6,2 mt.; > 3 MM — 110 2,1-3,1 .

Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

B pe3ynbrare qByXJI€THUX UCCIIEIOBAHUN YCTAHOB-
JICHO, 4TO 00paboTka pactBopamu DAB GaszanbHOU
YaCTHU NPHUBUBOK HEIMMOCPEACTBCHHO MIEPE BblcaZlKOﬁ B
IIKOJIKY OKa3bIBaeT CYIIECTBEHHOE BIMSHHE Ha Pa3BH-
THUEC KOpHeBOﬁ CHUCTEMBI U BBIXOJ] CA’KCHIICB B 3aBUCHU-
MOCTH OT JUTUTESILHOCTH 00PaOOTKU M HCIIOIb3yEeMOI0O
npenapara. [Ipumenenue pactBopoB @AB noBsimano

CMupHOBa 110 BCeM BapuaHTaM 00paboTku, ¢ npudaB-
kot k koHTpomto oT 11,7 no 43,3 %. 1o nanHomy co-
PTYy TaKKe OTMEYEHA yCTOMYMBAsl TEHACHLUS CHUKE-
HUsE 39()(EeKTUBHOCTH 00pabOTKH TPH YBEJINYEHHU €€
nautensHocTH ¢ 1 0 2 cyTok. Ha TexHudeckom copre
BuHorpajga Kabepne CoBHHBOH mpuOaBKa BBIXOAA Ca-
JKEHIIEB K KOHTPOJIO BapbupoBasa ot 5,0 no 36,7 %.
YcToitunBol TEHACHIMHU 0 JAHHOMY COpPTY HE ycCTa-
HoBiieHO. [Ipumenenue PAB crnocobcTBOBaAIO MOLI-
HOMY pa3BHTHIO KOPHEBOW CHUCTEMBI, KOTOPOE BHIHO
IIPY BH3yaJbHOM M Ka4e€CTBEHHOM aHaiu3e. Kommye-
CTBO KOpHEW Bo3pacrtaio npu o0paboTke 0a3zaibHOMN
YacTH CaKeHIla mepea Boicaakor ot 12,3 mo 16,7 mirt.
(ITamsitu CmupHOBa) u ot 8,7 no 16,3 wt. (Kabepue
CoBUHBOH), WK 00JbIIe KOHTpONIS Ha 19,42-62,14 %
u 4,82-96,39 % coorBeTrcTBEHHO MO copTam. [Ipome-
JKYTOUHBIE PE3YJIbTaThl I0Ka3aIH BBICOKYIO AP (EKTHB-
HOCTDB IpUeMa Ipu Npou3BOACTBE IPUBUTHIX CAXKCHIICB
BUHOT'PAJa, B CBSI3U C YEM HCCIIEI0BaHUs B TAHHOW 00-
Jact Oy/eM MpoJoIDKaTh B AajbHEHIIEM.

BbIXO/] CAXKCHIICB CTOJIOBOI'O COpPTa BUHOI'paja Ilamsatu
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Development of the root system of grapes by treated with
PhAS solutions

L. A. Avdeenko', A. A. Grigoryev!'
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Branch of the Federal Rostov Agricultural Research Center, Novocherkassk, Russia

" E-mail: irinaawdeenko@yandex.ru

Abstract. Relevance. The use of physiologically active substances (PhAS) is firmly entrenched in cultivation tech-
nology, being one of the main tools for realizing the full potential of agricultural crops. In grape nursery, acids are
mainly used as a non-root top dressing at school, practically without studying modern complex stimulants. In this
connection, the study and testing of new drugs regulating the growth of the grape plant in the classical technology
of grafting grapes is a promising and relevant research topic. The purpose is the determination of the effect of
treatment with solutions of physiologically active substances of the basal part of the grafted seedling immediately
before planting vaccinations in the school, on the yield and quality of the root system of grape seedlings. Meth-
ods. The methods of setting up the experience and analyzing the data obtained were used in the work, which are
generally accepted in the practice of nursery breeding. Results. The use of PhAS solutions increased the yield of
seedlings of table grapes of Smirnov's Memory, with an increase in control from 11.7 to 43.3 %. There is a steady
tendency to decrease the efficiency of treatment with an increase in its duration from 1 to 2 days. On the technical
grape variety Cabernet Sauvignon, the increase in the yield of seedlings to control varied from 5.0 to 36.7 %. The
use of PhAS contributed to the powerful development of the root system, which can be seen in qualitative analysis.
The number of roots increased when processing the basal part of the seedling before planting from 12.3 to 16.7
pieces (Pamyati Smirnova) and from 8.7 to 16.3 pieces (Cabernet Sauvignon), or more control by 19.42-62.14 %
and 4.82-96.39 %, respectively, by varieties. Scientific novelty. For the first time in the conditions of the Rostov
region, modern growth stimulators Gumat +7 YOD, Cultimar, NanoSilicon were studied during pre-treatment of
the basal part of the inoculation. Practical significance. The research results can be used in the practice of grape
nursery to improve the adaptation of vaccinations in school, stimulate the development of the root system and
increase the yield of seedlings.

Keywords: grapes, nursery, grafted seedling, nursery garden, physiologically active substance, root system, seed-
ling yield, Gumat +7 YOD, Cultimar, NanoSilicon.
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Ha 3ePHOBBIX SIPOBBIX KYJbTYPax B Y PajibCKOM peruoHe
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Annomayun. B YpanbCKOM PErnoHe 3a MocieTHee ACCATHICTHE B arpOTEXHOJOTHAX MPOMU30ILIO YBEITHUCHNE
JIOJIN CTEPHEBBIX ()OHOB BO3/IEIBIBAHNS 3€PHOBBIX KYJBTYp, U4TO BJIEYET 3a CO00H 0coOble (UTOCAaHUTAPHBIC PH-
cku. Kimmmarnieckne n3MeHeH!sI BBIPaXKaIuCh B TIOCTYTIATEIbHOM MoTeTieHnn 3a ocaeaane 90 net. Hesslo wc-
CJIC/IOBAHMS SBJISUIOCH YCTaHOBJIEHUE AP hEeKTUBHOCTH (DYHTUIMIHOMN 3aIIMTHI MIIEHHIB! OT BPEAOHOCHOTO (HUTO-
maroreHa — Oypoii p>kaBUWHBI — B COBPEMEHHBIX YCIIOBHSIX. Mcronp3oBana MeTonnka BU3P. Hayunast HoBu3HA.
O1eHEeHO COBPEMEHHOE PACIPOCTPaHEHNE (PUTONIATOTEHOB HA 3ePHOBBIX KYJIBTypax B PETHOHE 1 MTPEATIOKEHBI 3(h-
(beKTHBHBIE TPETIAPATHI JUTS 3aLIUTHI MIICHAIB! OT Oypoi pkaBunHbI. Pe3yabTarsl. YMEpeHHOE 1 SNH(DUTOTHITHOE
pa3BHUTHE JIUCTOBBIX (PUTOMATOTEHOB Ha MIICHHUIIE IPOBOI MMeno MecTo B 46 % yiet. IMeHHO B 3TH rojsl 00s13a-
TENBHO MPUMEHEHUE CPE/ICTB 3alUThl PACTEHUH (QYHTHIMAHONW HAIIPABICHHOCTH /ISl COXPAHEHHS YPOXKaHHOCTH
neHnIsl. bruonornaeckyto s dexruBHOCT O0ee 90 % MPOTHB MECTHOTO PacoBOTO COCTaBa Oypoi JIMCTOBOM
PPKaBUMHBI 00CCIICUIITH XUMHUYECKHE TIPEnapaTbl, 0COOCHHO BBIICIISUINCH BAPHAHTHI C COUYCTAHUAMH JICHCTBYIO-
X BEIIECTB MPONMUKOHA30J1 + TeOYyKOHA30J M THO(AHAT-METHII + TIOKCHKOHA3011. VICTIomb30BaHNe XUMUIECKOIH
(YHTUIMIHON 3alUThl PACTEHUH COXPaHsIIO B rojsl snudurtoTnit 32-45 % ypoxaitnoctn, mm 7,0-9,4 m/ra. B
TOJBI C YMEPEHHBIM TOPAKEHHEM JINCTOBBIMU MH(EKIMSIMU TpHOaBKa MPOTYKTUBHOCTH B CPEAHEM COCTaBIIS-
na 3,1-4,8 1/ra. B rogsl ¢ akKTUBHBIMHU 3aCYIIIMBBIMU SIBJICHHSAMH BO BTOPOI MOJIOBHHE BETETAINH TIPOSIBICHNE
Oypoil pKaBUMHBI OBUIO EAMHUYHBIM M XO3SHCTBEHHOTO 3HAYCHUsI HE NMeN0. MeTol NMMYHHO! 3aIlUTBl MOXKET
TIPUMEHATBCS aKTUBHO, HAOOP COPTOB SIPOBOM MIIEHHUIBI C 33AaHHBIMH ITapaMeTpaMu Uil YPajabCKOro pernoHa
JIOCTaTOYHO IIUPOK.

Kniwouegvie cnoea: HpuTonaToreHsl, IIOMAIN PACIPOCTpaHEeHNUs, Oypasi pikaBuMHA, 36PHOBBIC KYJIBTYPBI, IpOBast
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IocranoBka npodaemsl (Introduction)

B ycnoBusax Ypanbsckoro peruona PO na 3epHOBBIX
SIPOBBIX KYJIBTypax (JIOMHHHpPYET spoBas IIIICHUIA),
Bpel elf HAaHOCAT Takue (UTONATOreHbl, Kak Oypast JIH-
cToBas pkaBumHa (Puccinia triticina Eriks.), MyqHH-
cras poca (Blumeria graminis (DC.) Speer f. sp. Tritici
March), crebneas pxasunHa (Puccinia graminis f. sp.
tritici Eriks.), centopuo3 (Parastagonospora nodorum
Berk), mmpenodopos (Pyrenophora tritici-repentis
(Died.) Drechsler.), xopHEBbIC THHIH 311aKOB (Fusari-
um spp., Bipolaris sorokiniana Shoem.). Heno6op ypo-
Kast KYJIBTYPBhI B TOBI AMU(GHUTOTHH MOXET JIOCTUTaTh
25-50 % [1-3].

Wcnone3yst naHHble W3 O(UIMANBHBIX OTYETOB
Poccuiickoro ceiabCKOX03HCTBEHHOTO [IEHTPA, MOYKHO
COCTaBHUTh PEHTHHIN JMCTOBBIX MH(EKINI 37TaKOBBIX
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KyJbTyp sipoBoro kiuHa B Poccuiickoil Denepauuu
U B YpaJbCKOM PETHOHE, PUYEM OHH HE COBIATAIOT
[4-12]. Tak, B mepuon ¢ 2011 mo 2020 rr. HanGomnee
pactpocTpaHeHHBIMH B HaIlleH CTpaHe SBISUINCH 3200-
JIeBaHUs, yKa3aHHBIC B Ta0muie 1.

JInaupyromue nozunuu B PO 3aHAIM IeIbMUHTO-
CIIOPHO3HAS W CENTOPHO3HAs IMATHUCTOCTH JIHUCTHEB,
Ha TpeTheM MecTe — Oypas pxapumHa. CyIIecTBEeH-
HBIC TUIOIIAAN 3€PHOBBIX SIPOBBIX KYJIBTYP MMEIH IO-
pakeHne KOpHEBBIMH THHISIMHU (556945 ThIC. Ta), U
3aMbIKaJla BEAYIIyI0 IATEPKY BPEIOHOCHBIX Hadal
My4YHHCTasi poca. V3 akTHUBHO PacHpOCTPaHSIIOMINXCS
B TIOCJICTHHE TOABI (PUTOMIATOTEHOB CIIEAYET OOpaTHTh
BHUMaHHE Ha MUPEHO(OPO3 M PHHXOCIOPHO3, TOpa-
»kasiue 2,5-15,6 teic. Ta U 12-43 TBIC. TAa COOTBET-
cTBeHHO (Tabmuma 1).
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B VYpanbsckom denepanibHOM OKpyre (QUTOCAHU-
TapHasi CUTyalus Mo 00CY)K/JIaeMbIM OObEKTaM MMela
OTJIMYUSI C OOLIEPOCCUHCKIMU MOKa3aressiMu. Tak, Ha
MEepBOM MECTE MO IUIOINAASIM 3apakeHHUs] HaXOIMIaCh
Oypas nuctoBas pxkaBunHa (0T 30 mo 158 ThIC. Tra 3ep-
HOBBIX SIPOBBIX XJ1€00B) (Tabnuua 2). [Topaxenue Puc-
cinia triticina B rofibl 3MM()UTOTHH SIBJISUIOCH OCHOBHOU
NPUYMHOM Heno0opa ypoXkas M CHIDKCHUs ero Kade-
cTBa. [IpakTuyecKy NOCTOSHHON CIIyTHULIEH JINCTOBOM
P’KaBUHMHBI SIBJISUIACH MYYHUCTAsl pOCa 3J1aKOB, 0COOEH-
HO 3TO SIPKO BBIPAXKAETCs Ha MOJsIX 0e3 COONMIoIeHuUs
MIPOCTPAHCTBEHHOMN U30JILUHU MEXKAY O3UMOM MIIEHU-
neit u spooit. OHAKO MO PACTIPOCTPAHEHHOCTH OHA
CYIIECTBEHHO YCTyIlala pXKaBYMHE U B PSUTHUHIE 3aHU-
MaJia MsT0€ MeCTO.

Ha Bropom MecTe 1o miomaayu pacupoCcTpaHeHUs B
peruoHe ObuIH KopHeBble THUIH (85—155 Thic. Ta). Tun
MHOTOJIETHEH AMHAMHMKH UX TapAUTHUBHBINA, MEAJICHHO
HapacTaloLUi ¢ BBICOKOM CKOPOCTBIO B Hadajle Bere-
TalMU. DTHOJIOTHS 3a0O0JIeBaHUsl T'€JIbMUHTOCIIOPH-
03HO-(hy3apro3Hasi ¢ JOMHUHHPOBaHWEM I'pUOOB poja
Fusarium spp. [2; 13].

B Poccuu momanu 3apakeHusl SpoOBbIX 36PHOBBIX
Puccinia triticina coctaBunu ot 431 1o 1304 TeIC. Ta C
MaKCUMaJbHBIM pacnpoctpaHenueM B 2016 u 2017 rr.
(puc. 1). ns Oypoit paBYMHBI, KaK U I MyYHHUCTON
POCBL, JINHEHHOU PrKaBUMHBI, XapaKTEPEH TUIL IUHAMU-
KU DMU(PHUTOTHYECKOTO TPOLEeCcca MOIUIUKINYSCKHH,

M3MEHYUBBIA. A TUI CE30HHON TMHAMUKH — B3PBIBOIIO-
JIOOHBIN (9KCIIIIO3UBHBIH).

PaccmarpuBasi ucTOpHuYecKHe JaHHBIE IO TOpa-
JKCHHIO 3JIAKOBBIX KYJIBTYp 3a Oojee yem 30-yeTHwHiA
MepUo, CIeayeT OTMEeTHTh, uTo ¢ 1979 mo 2009 rr.
snu¢urorun Oypoil pxaBunHbl Ha FOxHOM Ypaie oT-
Mmeuanuck B 48 % ner (1979, 1983, 1984, 1986,1989,
1990, 1992, 1993, 1994, 1996, 1997, 2000, 2004, 2005,
2009 rr.) [13-15].

B ¥p®O pacrnpocTpaHEeHHOCTh JIMCTOBOH prKaB-
YUHBI HMMEJIO0 CXOAHYK) C POCCHUHCKOM JMHAMUKY
(puc. 2), MakcUMaJbHbIE TUIOLIAN 3apakeHus! (PUTO-
MaTOreHoM OoTMedasuch B mepuof ¢ 2015 mo 2017 rr
(115158 ThIC. Ta). CeayeT OTMETUTH, YTO B ATO K€
BpeMs HaOJIOIaloCh MAacCOBOE Pa3BUTHE Ha SIPOBOM
TIIeHNIEe cTeOIeBON PXKABUMHBI, YTO BIIEKIIO 32 COOOH
CHIDKEHHE YPOXKaHHOCTH U Ka4ecTBa 3epHa.

PacnipocTtpanenue, pa3Burue (hUTONATOreHOB U Ha-
HOCHUMBIY UMH BpEJl B 3HAYUTEJIBHOU CTEIIEHU ONpeJie-
JISTFOTCSI TOTOAHBIMU YCIOBUSAMH NTEPHO/IA BETETALUH.

JluHaMMKa M3MEHEHUS! CPEIHErOJ0BBbIX 3HAYEHUU
TeMIepaTypsl BO3yXa U CyMMbI OCAJKOB 3a MOCIE-
Hue 90 JeT CBUETENbCTBYET O MOCTYNATeIbHOM I10Te-
ruieHnd. OHO UAET B OOJIbILEH CTENIeHH 32 CYET 3UMHe-
o epuoia, 0COOCHHO (eBpajlsi, MapTa U anpeJisi, HO U3
BCEX MECALIEB I'o/la 3aMeTHEE BCEr0 BEIPA’KEHO B MapTe.
YeTkas TeHJICHIIUA MOTEIJICHNs OTMeJasach U B Bere-
TAI[MOHHBIN NEPHOJ] C Masi 10 aBryct (OOJbIle 3a CYET

Tabmuua 1

ITnomanu pacnpocTpaHeHns GUTONATOTEHOB HA IIOCEBAX APOBBIX 36PHOBBIX KYIBTYP

B Poccuiickoit ®epepanuu B nepuop 2011-2020 rr.

Bup 3a00/1eBaHis SIPOBBIX 36PHOBBIX KYJIBTYP HuTepBan miomaneii 3apakeHus: puTonaToreHoM
B P®, ThIC. Ta

I'enpMHuHTOCTIOPHO3 1100-1470
Cenrropro3 7241340
bypas p>kaBunnHa 522-1304
KopueBble rHunmn 556945
MyuHucTas poca 390-706
®dy3apro3 Kojoca 87-111
T'onoBHs 83-109
IMupenodopos (2,5-15,6), max B 2016
Punxocnopros (oxaiMIISIOImAs MSTHUCTOCTD) (12-43), max B 2018 .

Table 1

Areas of distribution of phytopathogens on crops of spring grain crops

in the Russian Federation in the period 2011-2020

Type of disease in spring grain crops e Rusvian Fedesation, thonsand hectares
Helminthosporiasis 1100-1470
Septoria 724—1340
Brown rust 522-1304
Root rot 556-945
Powdery mildew 390-706
Fusarium spike 87-111
Smut 83-109
Tan spot (2.5-15.6), max in 2016
Rhynchosporiasis (border spotting) (12-43), max in 2018

-
9]
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Tabmuia 2
ITnomamy 3apakeHns puronaroreHaMm ApPOBBIX 3ePHOBBIX KY/IBTYP
B YpanbckoM ¢egepanbuom okpyre* P® B nmepuop 2011-2020 rr.

Bupj 3a60J1eBaHusl IPOBBIX 3ePHOBBIX KYJIbTYP Hurepean "ﬂom,?’?;qia&aﬁfg P:-f:l (puronarorenom

Bypas pxapunHa 30-158

KopueBble ruunm 85-155

Cenrropno3 60-99

lenpMuHTOCTIOPHO3 45-80

My4HucTas poca 10-86

Tonosust 16-33

dPy3apro3 Kojoca 5-19

[Mupenodopo3 0,04-1,9, max B 2015 n 2017 rr.
Punxocnopuos 0,2-5,8

Ipumeuanue. * B Yp®O sxniouenvt Ceeponosckast, Yensburncxas, Tomenckas u Kypeanckas obnacmu.

Table 2
Areas of infection with phytopathogens of spring grain crops in the Ural Federal District*
of the Russian Federation in the period 2011-2020

. . . Interval of areas of phytopathogen infection in the
Type of disease in spring crops Ural Federal District, thousand hectares
Brown rust 30-158
Root rot 85-155
Septoria 60-99
Helminthosporiasis 45-80
Powdery mildew 10-86
Smut 16-33
Fusarium spike 5-19
Tan spot 0.04-1.9, max in 2015 and 2017
Rhynchosporiasis (border spotting) 0.2-5.8
Note: * Sverdlovsk, Chelyabinsk, Tyumen and Kurgan regions are included in the Ural Federal District.
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Puc. 1. IInowadu pacnpocmparenust 6ypoti picasuutvl Ha NOCesax SPoBvLX 3epHOBLIX Kynvmyp 6 Poccutickoti Pedepavuu
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Fig. 1. Areas of brown rust distribution on spring grain crops in the Russian Federation
(data from reports of the Russian Agricultural Center were used), thousand hectares, 2011-2020
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Fig. 2. Areas of brown rust on spring grain crops in the Urals Federal District of the Russian Federation (data from reports of
the Russian Agricultural Center were used), thousand hectares, 2011-2020

aBrycta). [leprofpl ¢ )apKuMU MaeM, HIOHEM U UIOJIEM
OTMeuaroTcs B 3aypaiibe HUKINYHO [16].

TeHaeHIMY IO U3MEHEHHUIO KOJIMUECTBA BBIMABIITUX
0CaJIKOB, B CBOIO OUe€pe/lb, MEHEee BhIpaKeHbl. JlaHHBIN
MOKa3aTesib CUIbHO BapbUPYET M0 rofiam, OJHAKO MOXK-
HO C YBEPEHHOCTBIO CKa3aTb, YTO TaKHUE OCTPO3acCyll-
JnuBble nepuoabl Bererauuu, kak 2010, 2012, 2020 u
2021, He SBIAIOTCS aHOMAJHMEH, HaOMIOIANINCh TI0A00-
Hele ycnoBus B 30-e, 40-e u 50-e roaer XX croneTus.
OTO UMKJIMYHOCTH KJIUMaTa, B JaHHOM ciyvae 70-i1et-
Hast. Bce n3aMeHeHus: B 11eJI0OM TOBOPAT O HEKOTOPOM
paCIIUpEHUH BETETAIIIOHHOTO Meproa U 00 yBeIuye-
HUH €ro 3aCyIUIMBOCTU. 3UMBI CTAJIM HEMHOIO MSTYe,
BecHa OoJiee paHHEH, YTO OKa3bIBACT 3aMETHOC BIIUSHHE
Ha PUTMbI Pa3BUTHUSI BPEIHBIX OpraHu3MoB. IIpu saTom
COXPaHSIIOTCS MMO3IHUE BECEHHUE U paHHHE OCEHHUE 3a-
MOpo3kH [16]. BaskHO B 3THX MEHSIOIUXCS YCIOBUSX
Cpebl POBOIUTh MOHUTOPUHT BPEIHBIX OOBCKTOB U
ornpeneyiath 3P (HEKTUBHBIC METOABI HX KOHTPOJISL.

CoBpemMeHHasi KOHLEMUUST MUHTETPUPOBAHHON CH-
CTEMBI 3alIUThI PACTCHUH MpeAycMaTpuBacT s (pu-
TOCAHUTAPHOTO KOHTPOJSl PXKaBUMH HCIOJIb30BaHUE
CJEYIOIIMX MEp 3aIUThI:

1. YMmeHbuieHue pa3mepa 3KOJOTHYECKUX HULI,
Pa3pbIB ¥ OrpaHHYCHHE TPOPHUCCKUX CBsA3CH, Mmoja-
BJICHHC Pa3MHOXKCHHS BO30yTUTENs. DTO BKIIIOYACT B
ce0s1 BO3ICITBIBAHNE YCTOHUUBBIX COPTOB KaK SPOBOH,
TaK 1 03UMOM MilleHUIbl. PaHHUE CPOKHU ceBa B cilyyae
HCIIOJIb30BaHUs CPEHE- U MO3/IHECTIENbIX COPTOB, UC-
MTOJIb30BaHUE ONTUMAIILHBIX HOPM BbiceBa. COaaHCH-
pOBaHHOE MUHEPAIILHOE MUTAHUE PACTEHUH.

2. TopmoxeHHe UM Pa3pbIB LIETHOTO MEXaHU3Ma
nepenadd BO30YIUTENs 3aKJIIOYACTCS B CBOEBPEMEH-
HOM NPHUMEHEHHH (YHTHIMIHBIX MPEraparos, JIydlle
BCETO JIOKAJIbHO B MIEPBUYHBIX SMU(PUTOTHIECKUX O4a-
rax o pe3yjbTaraM perysipHbIX HaOmroaeHui [13].

Cucrema 3()(EKTHBHOTO KOHTPOJISI JOMHHHUPYIO-
IIero B pernone (uronaroreHa — Oypoi prKaBUNHBI —
MOXET OCHOBBIBATHCSI HA UCHONB30BaHUMHM MMMYHHBIX
COPTOB, YTO SIBJISICTCSI BECbMa AKOJIOIMYHBIM CIIOCOO0M
3amuThl pactenuit [17-19]. Onnako 11 COpTOB MO Ka-
KAM-THO0 NpU3HAKaM LEHHBIM, HO HE MMCIOIIUM Ie-
HETUYECKOH 3aIUThI OT PUTONATOreHa MEPhI KOHTPOJIS
3aKJIF0YAIOTCS B CBOCBPEMEHHOM MPUMEHEHUH (yHIH-
LIUAHBIX Npenaparos [20-22].

BonbImIMHCTBO MPOU3BOJACTBEHHBIX COPTOB, BbIpa-
IMBacMbIX Ha Ypaie, B 3anaguoit Cubupu u B CeBep-
HoM KazaxcTtane, B pa3HOH cTeneHM BOCIPUHMYHUBBI
K Oypoi pxaBumHe. UenHOUHAs CENEKIMS B paMKax
coznanHoit CIMMYT (International Maize and Wheat
Improvement Center) Kazaxcrancko-Cubupckoii cetn
o yay4meHuro spoBoit meHuisl (KACHUB) nos3soss-
€T NPUBJIEKAaTh MUPOBBIE T€HETUYECKUE PECYPCHI IS
MOBBIIIEHUST 3()(PEKTUBHOCTH PEaAM3yEeMBIX CEJeK-
LUOHHBIX MPOTpaMM, B TOM YHCJIE MO YCTOHUMBOCTU
COpTOB K Oypoil p>kaBuMHE OBUIO BBIIBICHO BBICOKOE
CXOJICTBO MOMYJISIIMK BO30ynuTens Oypoi pKaBuMHBI
Ha Ypaue, B 3anagnoii Cubupu n CeBeprom Kazaxcra-
HE, 4TO TOATBEPIUIO MPEANOI0KEHUE O CYIIECTBOBA-
HUM €MHOU MOMYJISIUK rpuda Ha ATUX TEPPUTOPHUSIX.
Junst mpenotBpamienus suudutotuit Puccinia triticina
Ha compenensHoi Teppuropun Poccun u Kazaxcrana

17
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PEKOMEH/TyeTCsl TOCTOSTHHO OOHOBJISITh COPTUMEHT CO-
PTOB HILEHUIBI, PACIIMPSTH €0 TEHETHYECKOE PA3HOO-
Opasue M MPUMEHSTh MO3aUYHOE Pa3MELICeHUE COPTOB
C COOJIOJICHUEM ONTHMAIIBHBIX IUIOIMIAACH, 3aHSTBIX
TEeHEeTUYECKH OTHOPOIHBIMU copTamu [13; 14; 19].

B nacrosimee Bpems B apceHalie CpesicTB XUMHYe-
CKOM 3aIlMThl UMEETCSI JOCTATOYHO IINPOKasl JIMHEHKa
(YHTUIMIOB /TS 3alIUTHI TIIEHUIBI OT BPEIHBIX Op-
raam3MoB [23; 24]. Jlna momydeHus BBICOKOH 3ddek-
TUBHOCTHU 3alIUTHBIX MEPONPHUITHH HEOOXOIUMO I10-
CTOSIHHOE HaOI0/ICHNE 3a pa3BUTHEM 3a00JI€BaHNS BO
BPEMEHHU M 32 CKOPOCTBIO MPOIIecca, BaKHbI CBOEBPE-
MEHHOCTB PUMEHEHHSI U KaueCTBEHHOE TEXHOJIOTHYe-
CKOE BHECEHHE IECTHIN/A, a TaKXkKe Moadop cocTaBa
JICUCTBYIOLIMX BELIECTB MPENapaToB MPOTUB KOHKPET-
HOTO Habopa (PUTOIIATOTEHOB B TIOJE.

Lenpio uccnenoBaHUS SABISUIOCH YCTAHOBJICHUE
3¢ GEKTHBHOCTH (PYHTUIMIHON 3aIUTHI MIICHUIBI OT
JOMHHUpYIOIIEro (hutonaroreHa — Oypoi pykaBa4MHBI B
COBPEMEHHBIX yCIOBUSIX.

MeTtonogorus u MmetToabl ucciaenopanus (Methods)

HccnenoBanusi BBIIOJIHEHBI B pamkax locymap-
CTBEHHOTO 3a/1aHisl MUHHCTEPCTBA HAYKN W BBICIIETO
00pazoBaHus « YCOBEPIICHCTBOBATH CUCTEMY aJIallTHB-
HO-JIAaHIAGTHOTO 3eMIISCTHS ISl YPaIbCKOTro peru-
OHA M CO3/1aTh arpOTEXHOJIOTHU HOBOTO IOKOJICHHS Ha
OCHOBE MUHHMHU3AIMU 00paOOTKH TIOYBBI, TUBEPCUPH-
Kallid CEeBOOOOPOTOB, PAMOHAIBFHOTO MPUMEHEHHUS
NECTUIM/IOB U OHMOIpenaparoB, COXPaHEHUsI U MOBBI-
LIEHUs TTOYBEHHOI'O IUIONOPOJIUs M pa3paboTarh WH-
(hopMaIMOHHO-aHAUTHYECKUI KOMIUIEKC KOMITBIOTEP-
HBIX TpOrpamMM, oOecreunBaronMii MHHOBAIMOHHOE
yTIpaBJIEHUE CUCTEMOH 3eMJIC/IENHS» Ha OIIBITHOM IOJIe
Kypranckoro HUMCX — ¢unmana YpdAHUL[ YpO
PAH. CeB000OOpOT TpeXITOIBHBIIN 3€PHOIIAPOBOMA, OIIBI-
ThI 3aKJIA/IBIBAIMCh Ha TIICHHUIIE 10 Mapy B MOceBax
IIMPOKO PACcIIpOCTPAHEHHOTO B PETHOHE COpTa SIPOBOH
MsTkoi TimeHutsl (Triticum aestivum L.) Omckas 36
0e3 reHeTH4ecKoil 3amuThl oT Oypoi prkaBunHbl. [To-
YBa OIBITHOTO y4YacTKa — YEPHO3EM BBIIICTIOUCHHBIN
MaJIOTYMYCHBIM TSKEJIOCYIIIMHUCTBINA. ATpOTEXHHKA
BO3JICJIBIBAHMS IIICHUIBI 30HAJbHAs. [lnomane ne-
JSHKU B ombITax — 20 M?, pa3MeIIeHHEe BapHAHTOB —
CHCTEeMaTH4ecKoe, ITOBTOPHOCTh  YeTBIPEXKpaTHasl.
O06paboTKy pacTeHH TMPOBOAWIN PAHIEBBIMH OIPHI-
ckuBaresiMa Solo 456, 000pyI0BaHHBIME METPOBOM
mrTaHroii, B a3y B ¢a3y BbeIxoma (hraroBoro Jmcra
(¢p. 37 Zadoks). Meroarka pUTONATOJOTHUECKUX HC-
cienoBannii BU3P — obmenpunstas B Poccuiickoit
Oeneparuu  [25]. Onpenensiiuch MoKa3aTeld pac-
MIPOCTPAHEHHOCTU W Pa3BUTHUs Oypoil prkaBuMHBI (110
mkane PycakoBa). OTOOpPEI pacTUTENBHBIX MPOO IS
aHanmu3a nposoauiu yepe3 10 u 20 mHeit mocie obpa-
6oTku. Pacuer Omonormdeckoil d(PPEKTHBHOCTH Tpe-
rmaparoB poBezieH 1Mo Gpopmyrne A6OoTa. Yder ypoxas
3epHa — NpsAMBIM KomOaiiHuposanueM Sampo-130. O6-
pa0oTKa ypO)KaifHBIX TAHHBIX NPOBOAMIACH METOIAOM
JIUCTIEPCUOHHOTO aHanu3a [26].
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IToronHele ycioBHs 3a MEPUOI MCCIETOBaHUI Cy-
IECTBECHHO pa3indajavChb U 3HAYUMO BJIUAJIA HA pa3BU-
THE JINCTOBBIX MH(EKIMH U ypOXKAHHOCTh KYJBTYPBI.
B 2010, 2012 u 2021 rr. oTMeuanach ocTpas 3acyxa Ha
MPOTSDKEHUU BCETO MEeprojia BereTanuu (TuIpoTepMu-
yeckuit ko3p¢unuent (I'TK) 3a maii — aBrycr cocra-
Bui 0,3), 82009, 2014, 2019 u 2020 rr. yclioBus Xapak-
Tepu3oBasIUCh Kak 3acynuinBbie u ['TK He mpeBbiman
0,8. YnoBneTBOpUTENbHBIE MOTOAHBIE YCIOBHS B II€-
puon Bereranuu mmeHuisl obutd B 2011, 2013, 2015,
2016, 2017, 2018 rr., UMEHHO B 3TH I'OJ[bI OTMEYAJIOCh
WHTEHCHBHOE PAaCHPOCTPAHEHUE JINCTOBBIX MHPEKINI
B IIOCEBAX.

CxeMa TOJIeBOTO OIbITa BKJIIOYAJa CIEIYIOIIHe Ba-
pHaHTbl (QYHTUIMIHONW 3alUThI IMIIEHHUIIBL: TPOIHKO-
Ha301 («Tutyi 390» 0,3 j1/ra), THIPOKOHA30I + MPOTIH-
koHazou («Ansto cynep» 0,5 n/ra), Tnodanar-merui +
snokcukoHazon («Pekc ayo» 0,5 n/ra), mupakiocTpo-
OuH + smokcukoHa3on («Abakyc yimeTpay 1,5 n/ra),
CIMPOKCaMuH + TebykoHa3o + Tpuaanmenon («Dasb-
kor» 0,6 n/ra), Bacillus subtilis («Putocnopun-My»
1,511/ra) KKOHTPOJIB 0€3 CPECTB (PyHT UM THON 3AIIUTHI.

CrarucTuyeckue JIAHHBIC I10 IJIOIIAAAM 3apaKCHUS
KyJbTyp (uTonarorenamu B Poccuiickoit denepanuu u
B Yp®O 0ObuIN UCIIOIB30BaHbI N3 O(PUIMATIBHBIX TO/0-
BBIX OTYETOB POCCHUICKOIO CEIbCKOXO35HCTBEHHOIO
nentpa 3a nepuon 2011-2020 rr. [4-12].

PesyabTatsl (Results)

[ToromHbie YCIOBUS CYNICCTBEHHBIM 00pa30M BIIH-
10T Ha pazBuTHE PuTonaroreHoB. CornacHo pesysbTa-
TaM HalIux Ha6J'IIOZleHHl7[, B IIOCJICAHEM JCCATHIICTHU
MacCOBbIe BCIBIIIKK Oypoil JHCTOBOM pIKaBUMHBI —
«pbDKero 6uua 37aKoBy — HaOmonamuce B 2013, 2014,
2016 1 2017 rr. [26].

Vcnonb30BaHNEe HIMMYHHOTO METO/Ia B CHCTEME 3a-
LIUTHl PACTEHUI BECbMa PE3YJIBTaTUBHO U JKOJOrMYe-
cKu 0e301acHO.

[To pesynbraTam mosieBbIX HAOMIOACHUH 3a MTOpaKe-
HHUE COPTOB SIPOBOH! MIIICHHIIBI IUCTOBBIMU UH(EKIIHSI-
MU B ycioBusix Kyprauckoit n UenssOnnckoit odnacreit,
a TaKXKe OHy6J'll/IKOBaHHI)IX JaHHBbIX YUCTOB U3 Komex-
IIUOHHBbIX TIMTOMHHUKOB ﬂpOBOﬁ TTIICHUIbI Kyprchxoro
HUUCX u Yensounckoro HUMCX, namu ObutH 11po-
BeJICHbI aHAJIM3 ¥ BBIOOPKA COPTOB C YCTOWYHMBOCTBIO
K guronaroreHam [28; 29]. B roasl MaccoBoro pasBu-
TUsI Oypoll prKaBUMHBI BBISIBJICHBI ClIEyIOLINE CIa0o
nopaxkarougecst copra KyiabTypsl: Panyra, Ypanocu-
oupckas, Uensnda crennas, Jlrobasa 5, Ailina, Uensida
3onorucras, Yens6a 75, Conara. Kpome Toro, copra
O6ckas, Curma, VpeHp oOmagainm yCTOMYHMBOCTHIO
n K Oypoil paBuWMHE, U K MYYHHCTOH pOCE 3JIaKOB
(Blumeria graminis (DC.) Speer f. sp. Tritici March)).
KoMmIiekcHO# yCcTOHYMBOCTBIO K JIMCTOBBIM (pUTONA-
ToreHam (Oypast U creOieBasi P)KaBUMHBI, MYyYHUCTAsI
poca) obnamanu copTa spoBOM miIeHUIB DaBOPHT,
DnemenT 22, Omckas 41, Dkana 148, I'epakn, Bypnak.
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B monebix uccienoBanusix Ha 6aze Kypranckoro
HUUCX — ¢unuana YpDPAHMUL] onpenensinacy 6uo-
JOrnYeckasi, Xo3saicTBeHHash d(PQPEKTUBHOCTb XUMH-
YEeCKOro ¥ OMOJIOTMYECKOTO METOJ0B KOHTPOJIS Oypoi
P’KaBUMHBI Ha BOCIIPUUMYHMBOM COPTE SIPOBOIL IIIIEHU-
bl B TOJIbI C PA3HOW MHTEHCHBHOCTBIO TIOPAYKEHUSI.

[TonyueHHbIE TaHHBIE CBUIETEIBCTBYIOT O TOM, YTO
HOpa)KEHHEe JIMCThEB SPOBOM MILIEHUIBI (hUTONATOrE-
HaMHU B OIBITaX M3MEHSUIOCH OT CJaboro (eIMHUYHO-
ro u genpeccuHoro) B 2010, 2012, 2018, 2019, 2020,
2021 rr. go snuduroruiiHoro (Maccosoro) — B 2009,
2013, 2014, 2016, 2017 rr. [TatokomIuiekc ObLT TIPe-
CTaBJICH B IOJ{bl MACCOBBIX MPOSIBJICHUI MH(PEKIMN Ha
JMCTHSIX TLICHHUIBI Oypod piKaBUMHOM M MYYHUCTON
pocoii. Ilpu ciaboM ypoBHE HMOPaKCHHS OTMEUAIUCH
Takue 3a00J1eBaHMsl, KaK MYYHUCTasi poca, MupeHodo-
PO3, TEIILMUHTOCIIOPUO3 JINCTHEB.

B roxel mposBieHHit cUMITOMBI Oypoi prkaB4M-
Hbl OOHAPY)KUBAJIKCh B Hayalle MIOJs, MUTAJICS Ipuo,
[JIaBHBIM 00pa3oM, Ha (IaroBbIX JIMCTBSIX, TOIZA KaK
MYYHHUCTasi poca (PUKCUPOBAIACh paHbIlIe — C (ha3bl BbI-

xoma B Tpyoky (. 30 no Ilanokcy) Ha HUXKHEM sipyce
JIUCTOBOTrO Iojora mieHuIsl. CamMoe HHTEHCHBHOE
nopaxxeHue pacteHuil ormevanock B 2016 rony (pas-
BUTHE Oypoi prkaBuMHBI B (pa3zy KOJIOIIEHHMsI Ha (a-
TOBBIX JIHCThAX 32 %, HIKHHE spyca JIMCThEB ObLIN
Mopa’keHbl My4HHUCTOH pocoif). Kpome Toro, B 2015,
2016 u 2017 rr. ©Meno MeCTO pa3BUTHE HA COJIOMHHE
MIICHUIIBI CTEONCBON paBYMHbI Puccinia graminis f.
sp. tritici Eriks.

CormacHO TMONy4eHHBIM HaMHU B X0/l HCCJeIOoBa-
HUW JaHHBIM, BPEJOHOCHOCTb JIMHEHHOM pKaBUMHbBI Ha
SIPOBOI1 MIIIEHUIIE B 3TH Tofibl cocTaBmia oT 4 10 12 %
¢ makcumymoM B 2016 r. CreneHb BpPEIOHOCHOCTHU
omnperenaaach Mpexae BCEro CPOKOM MEpBUYHOTO 3a-
paskenust pacteHuii: B 2015 u 2017 rr. mepBbIe MyCTYIBI
OTMEYaJHCh 3 aBrycTa, v pa3BuTHE B (ha3y paHHEH BOC-
KOBOH cnenoct cocraBuio 45 %, a B 2016 . — cum-
MITOMBI MOSIBUJIUCH 21 HIONS C MOCIEIYIOIUM Pa3BUTH-
eMm Oostesnu 10 10,3—-18,2 %.

D¢ deKTUBHOCTD (QYHTUIMIHOTO KOHTPOJIS ITPU HC-
MOJIb30BAHUH PA3IMYHBIX [TPENaparoB UMea OTIHYHS.

Tabnuna 3

Passurue Puccinia triticina Ha sipoBoii ileHN1Ie ¥ 6MOTOTMYeCKasA 3P PEeKTUBHOCTD QYHTUIMTHBIX
NperaparoB B TOBI MACCOBOTO pasBUTHUA puronmaroreHa, 2013-2017 rr.

Yepes 10 aueii nociae oopadorku | Yepes 20 gueii nociie 00padoTKku
(¢. 49-50)* (¢. 65-70)*
Bapunaur PazBuTHe Buosnornyeckas T —— Buosnornyeckas
Gomesni. % 3¢ dekTHBHOCTD Gonesni. % 3¢ dekTHBHOCTD
’ npenapara, % ’ npenapara, %
KonTtpoinb 10,2 — 22,5 —
IIpommkonHasomn 0,6 94 12,0 47
[Tpormkonason + TeOykoHa301 0,0 100 9,0 60
[{umpoxoHa30I1 + IPOITMKOHA30IT 0,6 94 9,1 60
[TupaxstocTpoOUH +3MOKCHKOHA30IT 0,2 98 6,4 72
TuodanaT-MeTHIT + SITOKCHKOHA30T 0,0 100 8,8 61
CrinpokcamuH + TeOykoHazou + 0,2 98 7,9 65
TPHAAUMEHOI
Bacillus subtilis 5,4 47 14,7 35

* Kanendapho cpoku yuemos — 6mopas 0exada uions u Ha4ano aszycma.

Table 3

Development of Puccinia triticina on spring wheat and biological effectiveness

of fungicidal preparations during the years of mass development of the phytopathogen, 2013-2017

Option 10 days after treatment 20 days after treatment
(form 49-50)* (form 65-70)*
Variety Developmentt Biological Development Biological
of the effectiveness of the effectiveness
disease, % of the drug, % disease, % of the drug, %
Control 10.2 - 22.5 -
Propiconazole 0.6 94 12.0 47
Propiconazole + tebuconazole 0.0 100 9.0 60
Cyproconazole + propiconazole 0.6 94 9.1 60
Pyraclostrobin + epoxiconazole 0.2 98 6.4 72
Thiophanate-methyl + 0.0 100 8.8 6l
epoxiconazole
Spiroxamine + tebuconazole + 0.2 98 7.9 65
triadimenol
Bacillus subtilis 5.4 47 14.7 35

* Calendar terms of accounting — the second decade of July and the beginning of August.
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Ha 10-#i nenp mociie 00pabOTKH MOCEBOB OMOIOrHYEC-
ckyto a¢pexruBHOCT Oonee 90 % npoTuB Oypoit Jm-
CTOBOM P)KaBUMHBI 00CCIICUMIN XUMAYCSCKHUE ITpernapa-
ThbI, OCO6CHHO BbIACJIATIMCh BaAPUAHTBI C COUCTAHUAMU
TaKUX JEHCTBYIONIMX BEIECTB, KaK IMPOMMKOHA30J +
TeOyKOHa30Jl W THO(AHAT-METHJ + DIIOKCUKOHA30JI
(a3 dexruBHoCTH 99-100 %) (Tabnuua 3). buonorunyue-
CKHii mpenapar Ha ocHoBe Oakrepuu Bacillus subtilis
B roJibl SnH(UTOTHI 0OeCIeursl CHIKEHUE Pa3BUTHUS
JAHHOM WH(EKIMH TOJIbKO Ha 47 %, 4TO HEJJOCTATOYHO
JUIA HOpMaJIM3alun CUTyalluu.

[Ipu yuere paszBuTHsi Oypoil pXKaBUMHBI Yepe3
20 nHe# mocne npuMeHeHHs (QYHTULMIHON 00padoT-
KN TIOCCBOB BBIACHCHO, YTO 3allIMTHOC [leﬁCTBHe npe-
1apaTtoB CHU3WJIOCH OTHOCHUTEIBHO MEPBOTO yueTa U
coctaBuino 60-72 %, mydieil IpogOIKUTEIBHOCTHIO
3¢ GEKTUBHOTO KOHTPOJIL O0NIajan mpermapar Ha OC-
HOBE IMUPAKIOCTPOOMHA W SnokchkoHazona (72 %).
KoHTposib prkaBUMHBI OMOJOTHUECKUM (PYHIHIUIOM
ObUT HU3KKM, KaK U 1pu niepBoM yuete (35 %) (cm. Ta-
onuiy 3). PacnpocrpaHeHHOCTh 0OJIe3HH COCTaBHMIIA
93-100 % Ha Bcex BapHaHTaX OMBITA.

YpoxkallHOCTh SPOBOM MIIEHULBI 33 MEPHOA HC-
CJICIOBaHUH Ha KOHTPOJILHOM BapHaHTE HM3MEHSJIACh
ot 9—12 n/ra B ocTpo3acyluirBbie roasl 10 39 1y/ra B
YAOBJIICTBOPUTEJ/IbHBIX YCJIIOBUAX II€PpUOA BEreTanuuu,
B CpEIHEM 3a IepHo]] MUCCIEIOBaHMII OHA COCTaBUIIa
21,3 w/ra. Mcnonp30BaHnE XUMHUECKON (PYHTUIHIHON
3alIUTHI PACTEHUH JIOCTOBEPHO COXPAHSIIO B TOJIBI IIH-
¢butoTnii 32-45 % ypoxaitHoctu, wiu 7,0-9,4 n/ra.

ITo 3¢ dexTHBHOCTH NCHCTBUS MPOTHB MECTHOI'O
pacoBoro coctaBa Puccinia triticina Eriks. BbiIensu
mpenaparbl Ha OCHOBE COYETAHUM TaKUX JEHCTBYIO-
IIMX BEIIECTB, KaK MPOIMKOHA30JI + TeOyKOHa30Jl 1
THO(aHAT-METHII + STOKCHUKOHA30JI.

B Toabl C YMEPEHHBIM NOPAKCHUEM JIMCTOBBIMHA UH-
(dexiusiMu nprudaBKa yporkailHOCTH B CPEJTHEM COCTaB-
msuta 3,1-4,8 1/ra, 4TO CTaTUCTUYECKH J0CTOBEPHO.

B roabl C aKTUBHBIMU 3aCYHUIMBBIMU ABJICHUAMU BO
BTOPOI1 TIOJIOBUHE BETeTAI[UH IIPOSIBIICHUE OypOii prkaB-
YUHBI 6bIJ'IO CIAUHUYHBIM U XO3SIMCTBEHHOI'O 3HAYEHMUS
HE UMeJIo.

HOﬂy‘leHHbIe JaHHBIC CBUACTCIILCTBYIOT O TOM, YTO
B TO/IbI MAaCCOBOTO pa3BUTHs Oypoil pyKaBUMHBI B I1OCE-
Bax IMIIEHUILI KOppeIAIUOHHAsA 3aBUCUMOCTb MCKAY
YPOXKAHHOCTBIO KYJIBTYpbl U CTENEHbIO MOpPaXKEHUs
JIMCTBEB XapaKTepH30BaloCh Mo Inkaie Yemnoka Kak
CUJIbHASI M OUY€Hb CHJIbHAs oTpuiarenbHas (» =—0,76...
—0,91). IIpu menpeccUBHOM K€ Pa3BUTHH HWHQEKIUI
oHa ObuIa HecyinecTBeHHoit (r =—0,33...-0,45).

BaxHbIM sBIIsIETCS TaKKe TMOJIYUYCHUC Ka4YC€CTBCH-
HOT'O 3€pHa IMUIICHUIIbI, YTO B 6OJ'II>H_II/IHCTBe CJIy4dacB
0e3 UCII0IB30BAHUS CPEACTB 3aLIUTHI 3aTPYIHUTENBHO.
B ycnoBusix YpanbCkoro pernoHa €cTb BO3MOXKHOCTh
MOJIy4aTh OCIKOBOCTH 3epHa 14—16 %, a comgeprkanue u
Ka4eCTBO CBhIPOW KIEHKOBMHBI 10 YPOBHA 2—3 Kiacca.
BonbirHCTBO paliloHMPOBaHHBIX COBPEMEHHBIX COPTOB
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TMIIEHUIBI CIIOCOOHO (POPMHUPOBATH 3EPHO C COAEpIKA-
HHEM KJICWKOBUHBI Oojiee 23 % mpu HaJuiexkaneM nu-
TaHUM PACTEHHUH U 3aILUTE OT BPETHBIX OPraHU3MOB.

B Hamux uccnenoBaHUsIX MaccoBas IO KJIEHKO-
BUHBI B 3€pHE IIICHUIIbl HA KOHTPOJIE B CPEIHEM CO-
craBuia 24,9 %. Ha BapuanTtax ¢ 3amuTod pacTeHHI
MHUKPOOHOJIOTMYECKUM TIPENapaToM OHa CYILECTBEHHO
He U3MEeHsIach, cocTaBuB 25,3 %. IIpu ucnons3oBanun
XUMHUECKUX (DYHTHIMIIOB [TOKa3aTelb IMOBBIILIAJICS 10
28,0 % (+ 3,1 mpoLEHTHBIX MYHKTA, YTO JOCTOBEPHO
BBIIIIE, YeM Ha KOHTpose). B roasl maccoBoro u yme-
PEHHOTO TMOPAXXEHUsI JINCTHEB IIICHUIIBI OO0JIC3HIMU
KOPPEJSILIMOHHAS 3aBUCUMOCTh MEXJly Pa3BUTHEM HH-
(hexnuii U conepkaHNeM KIICHKOBHHBI B 3€pPHE Xapak-
TEpPU30BaJIaCh KaK CHJIbHAs M OUCHb CHJIbHAS OTpHUIla-
tenbHas (r =-0,89...-0,97).

Oocy:xnenue u BbIBObI (Discussion and Conclusion)

AHanu3 JaHHBIX MO IUIOIAASM PaclpOCTPAHEHUS
(hUTONIATOTCHOB B YCIIOBUSAX YPaJIbCKOrO peruona (u3
oduIManbHEIX 0T4eTOB PoccenbXo3neHTpa) mokasa,
YTO OCHOBHBIMH BPEJOHOCHBIMH 3a00JICBAHUSIMU SIB-
JSUTUCH 3a TIOCIJIe/IHee JiecsiTUiIeTHe Oypasi JIMCTOBas
p’KaBuMHA, KOPHEBBbIE THUJIM, CENTOPUO3HO-TEIbMUH-
TOCTIOPHUO3HBIC MATHUCTOCTU JIUCTHEB, MYUYHHUCTas
poca 31akoB. /JoMMHaHTON B NAaTOKOMILIEKCE SIBJISIACh
Puccinia triticina.

[TepBBIM ATAnoOM 3aIIMTHI MIIEHUIBI OT (YUTONATO-
T€HOB JIOJDKEH SIBJIATHCS METOJ] MMMYHO3AIIUTHI IS
OCHOBHOTO 00BbEKTa KOHTPOJISl — Oypoii prxaBunHbl. OH
pe3yJbTaTUBEH W JKojoruuecku OesomaceH. [Ipose-
JICHHBIM HaMH aHaNIMU3 JaHHBIX MO MOPaKaeMOCTH CO-
BPEMEHHBIX COPTOB MIIIEHUIIBI B PETHOHE MOKAa3all, 4TO
ACCOPTUMEHT COPTOB SPOBOM MINEHUIIBI C 3aaHHBIMU
napameTpamu i Yp@PO 10CTaTOUYHO HIMPOK.

BTopbiM 3TarmoM KOHTpOJIS JIMCTOBBIX HMHQEKINI
PEKOMEHJyeTCsl NpUMEHEeHUe (YHTHUIMAHBIX Ipena-
paToB Al TOPMOXEHUS MIIM pa3pbIBa LIEMTHOTO Mexa-
HU3Ma repeiadn Bo3Oyaurens. B Xome MHOronaeTHux
MOJIEBBIX HCCIIEIOBAHUI YCTAHOBIEHO, YTO B TOJBI
snupUTOTHI OHosornyeckyto 3QGeKTUBHOCTL Ooee
90 % mpoTUB OYpOi JIUCTOBOM PrKABYMHBI 00CCIICUMITN
(DyHTUIMIBI HA OCHOBE TaKHMX JCHCTBYIOLIMX BEILECTB,
Kak THO(aHaT-MEeTHII + DIIOKCUKOHA30JI U ITPOIMKOHA-
3011 + TeOykoHa30i1. buosmornueckuii mpemnapar Ha Oc-
HOBe Oakrepuu Bacillus subtilis B rousl snuduToTnit
obecrieuns1 CHIKEHHE pa3BUTHUS JAHHOW HMHQEKINU
Tonbko Ha 47 %, 4TO HEJOCTATOYHO JJISi HOpMaju3a-
1K (PUTOCAHUTAPHOTO COCTOSTHUS arpoLeHo3a.

Hcnonb3oBaHne XMMUYECKO# (QyHIHIMIHOI 3a1u-
ThI MIIEHUIBI COXPAHSJIO B TOJbI AMUPHUTOTHIA JINCTO-
BbIX uH(pekuui 7,0-9,4 w/ra ypoxaitnoctu (32—45 %),
3HAYMMO BO3PACTaNIO COEp’KaHHE KIEHKOBHUHEBI B 3ep-
He. B rogpl ¢ ymMepeHHBIM MOpaXEHHEM JIMCTOBBIMU
nHpekuusIMi TprubaBKa MPOJYKTHBHOCTH B CPEIHEM
cocrasisiia 3,1—4,8 1/ra. B roibl ¢ akTHBHBIMHU 3aCYIII-
JIMBBIMU SIBJICHUSIMH BO BTOPOU IOJIOBHHE BETeTallU
nposiBiieHe Oypoil p)KaBUMHBI OBUIO SJMHUYHBIM U XO-
351IICTBEHHOT0 3HAYEHUS HE UMEJIO.
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Takum 00pa3zom, ObUTH BBISBIEHBI Haubosee pac-
NpOCTpPaHEHHbIE 3a00JIEBaHUSI 3€PHOBBIX KYIBTYD B
Yp®O B MEHSIOIUXCSA MOTOJHO-KIMMAaTHYECKUX YyC-
noBusix 3a nepuoa ¢ 2011 mo 2020 rr., mpoaHaau3upo-
BaH COpTOBOﬁ COCTaB MIIEHUIIBI ITO BOCIIPUUMYNBOCTH
K OCHOBHBIM 3a00JICBaHUSIM, a TaKKe IPEI0KEHBI

BapuaHThl 3PPEKTUBHOTO KOHTPOJISI JIOMHUHUPYIOLIETO
¢uronarorena (Oypod prkaBumHbl). [lomydeHHble pe-
3yJIBTaThl MOTYT OBITH HCIIOJIB30BAHbI CEIIbX03TOBAPO-
MIPOM3BOJUTEIISIMH JJISl BBICTpauBaHUsT d(PPEKTUBHBIX
CXEeM 3alIUThI MILIEHUIBI ¥ COXPAHEHHsI YPOXKAHHOCTH,
KauecTBa 3epHa OCHOBHOM KYJIBTYPHI pacTeHHEBOAYE-

CKOM OTpaciy peruoHa.
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Distribution of phytopatogens
on spring grain crops in the Ural region
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Ekaterinburg, Russia
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Abstract. In the Ural region over the past decade, the following changes have occurred in agricultural technologies:
an increase in the share of stubble backgrounds for the cultivation of grain crops, which entails special phytos-
anitary risks. Climate change has been expressed in progressive warming over the past 90 years. The purpose of
the study was to establish the effectiveness of the fungicidal protection of wheat against a harmful phytopatho-
gen — brown rust — in modern conditions. Methods of All-Russian institute of plant protection were used. Scien-
tific novelty. The modern distribution of phytopathogens on grain crops in the region was assessed and effective
preparations were proposed to protect wheat from leaf rust. Results. Moderate and epiphytotic development of
leaf phytopathogens on spring wheat took place in 46 % of years. It is during these years that the use of fungicidal
plant protection products is mandatory to maintain wheat yields. Biological efficiency of more than 90 % against
the local racial composition of brown leaf rust was provided by chemical preparations, variants with combinations
of active ingredients propiconazole + tebuconazole and thiophanate-methyl + epoxiconazole were especially dis-
tinguished. The use of chemical fungicidal plant protection in the years of epiphytoties retained 32—45 % yield or
7.0-9.4 c/ha. In years with moderate leaf infections, the increase in productivity averaged 3.1-4.8 c/ha. In years
with active dry phenomena in the second half of the growing season, the manifestation of leaf rust was single and
had no economic significance. The method of immune protection can be actively used, the set of spring wheat
varieties with specified parameters for the Ural region is quite wide.

Keywords: phytopathogens, areas of distribution, brown rust, grain crops, spring wheat, fungicides, microbiologi-
cal preparations, productivity, biological efficiency.
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CTpeccoyCcTOMYHUBOCTH KOPOB YEPHO-NECTPOH MOPOAbI
30HBI YpaJa

. M. lTounuxk!, O. C. Yeuennxuna'™, E. C. CMupHosa'
'Ypanbckuit rocygapCTBeHHBII arpapHbIil yHUBepcuTeT, Ekatepun6ypr, Poccusa
“E-mail: olgachech@yandex.ru

Annomayus. Ha Ypane pacrnpocTpaHeHa oHa W3 MHOTOYHCIICHHBIX ITOPOJA CKOTa JUISl TIOJyYECHUS! TIPOTYKINU
MOJIOUHOH MPOIYKIMK — YepHO-TIecTpas. B mocneanue roasl orMevaeTcs TCHACHIMS CHIKEHHS YPOBHS ITOTO-
JIOBBSI TIPH POCTE MOKa3areliei MPOIYKTHBHOCTH M CHIDKCHUH JUTUTEIEHOCTH XO3SMCTBEHHOTO HCIOJIB30BAHMS.
Hayunas noBmu3Ha. [IpoBezieHa OIleHKa THIIOB CTPECCOYCTOWYMBOCTH KOPOB-JI04YEpel U3 YMcila IIEPBOTENIOK B
3aBUCHMOCTH OT HAaWBBICHICH MOJIOYHON NPOIYKTUBHOCTH MX MaTepei, BBISBICHBI OBIKH-YITydIIaTeNU 110 TUITY
cTpeccoycToiunBocTH Aodepeid. Lleblo ucciaenoBanmii SBISIIOCH H3yYEHUE CTPECCOyCTONYMBOCTH KOPOB 4ep-
HO-TIECTpOi rmopoyiel Ypana. MeToasl ucciaenoBanuii. Pabora npoBoamimcs B cTajiax KPyIMHOTO poraroro cKora
BBICOKOTEXHOJIOTHYHBIX TIEMEHHBIX Mpeanpusitiii CBepainoBckoi obmacty. [l BBISABICHHS OBIKOB-yiTydIIaTe-
JIe 10 CTPEeCcCcOoyCTONYMBOCTH ITOTOMCTBA O1ieHeHO 3315 nouepeii 34 OBIKOB-IIPONU3BOMTEINCH PA3TMYHBIX JTMHHUMH.
OueHka npoBeJieHa B JiBa dTarna: 1) oToOpaHbl OBIKOB-TTPOM3BOIUTEINEH, T0YEPH KOTOPBIX HE CHHKAIH YIOH TPH
CE30HHOM M3MEHEHHH YCIIOBUI COIEPIKaHMUs; 2) METOIOM TIEPEKPBITHS CEJICKIIMOHHBIX TT0JICH BBISBICHBI OBIKH, Y
KOTOPBIX paHI' pe3UCTEHTHOCTH HE TPEBbIMIAl paHr peabwimtanun. [1py 5ToM oneHeHa peakiys gouepei ObIKoB
Ha cTpecc ¢ momomibio nHaekcos cHkenns (T ) n Boccranopsenus (T, ) BemMuuHbI y10 32 Mecsll. Pesyabrarsbl.
YCTaHOBIICHO, YTO KOPOBBI-JI0YEPH OLICHHBAEMBIX OBIKOB-TIPOM3BOINTEICH Pa3INYaINCh 0 YPOBHIO yCTOHYNBO-
CTH K CE30HHBIMU M3MEHEHUSIMHU YCIIOBHH cojiepkanus. OnpeaeneHsl J0CTOBEPHbIE ObIKH-YITyUIIaTeIH 110 yPOB-
HIO cTpeccoycToiunBocty noromcra: [lorrep 128367894, Crapaen 658867, Mapkoc 131801949 u Tanep 4091.
Hwuskuit THn cTpeccoycTOHYMBOCTH KOPOB-104epel OTMEUEH B TPYIIIIE BHICOKOIIPOIYKTHBHBIX KOPOB-MaTepen —
25 % ronos. Kpome TOro, 3aBUCMMOCTB YPOBHSI CTPECCOYCTOMYMBOCTHU C IMPOMCXOXKICHUEM KPYITHOTO POTaTroro
CKOTa OTMEYAIOT TAaK)Ke M JIPYrHe yYeHbIE, YTO MOATBEPKIACT HEOOXOIAUMOCTh OCYIIECTBISTH CEJICKIIOHHYIO
paboTy ¢ KpyITHBIM POTaThIM CKOTOM MOJIOYHOTO HAIpaBJIeHUs MPOJYKTHBHOCTH C BKIIFOUCHHUEM B ITOKA3aTENIN OT-
6opa cTpeccoyCTONYMBOCTh )KUBOTHBIX.

Kntouegvie cnoga: 9epHO-TIECTPBIN CKOT, CTPECCOYCTOWYNBOCTD JKUBOTHBIX, OBIK-yITydIlaTeNlb, THUIIBI CTPECCOY-
CTOWYUBOCTH.

Jna yumuposanua: Jounuk 1. M., Yeuenuxuna O. C., CmupHoBa E. C. CtpeccoycToiiunBOCTb KOPOB YEPHO-
TIECTPOM TOPO/BI 30HBI Ypaia // Arpaphblii BecTHHK Ypana. 2022. Ne 11 (226). C. 25-37. DOI: 10.32417/1997-
4868-2022-226-11-25-37.

JMama nocmynnenua cmamou: 18.08.2022, oama peyenzuposanusn: 02.09.2022, oama npunamusn: 12.09.2022.

IHocTanoBka npodJsemsl (Introduction)
CaMbIM 3HaYMMBIM CETMEHTOM B CTPYKTYype 9KO-

HpI/I 9TOM MOJIOYHO€ XMBOTHOBOACTBO B paﬁOHe
CpCZ[HGI'O Ypaﬂa 3aHAJIO0O OJHO M3 TIJIaBHBIX MECT IIO

Homuku Poccuiickoit deneparnuu, 00eCIeUNBAOIINM
MIPOJIOBOJILCTBEHHYIO HE3aBHCUMOCTb CTPAHbI, BBICTY-
MaeT CeNbCKOXO3sICTBeHHast oTpacie. B mocnemgnue
HECKOJIBKO JIET BO BCEM MHUpPE YBEJINYMBACTCS CTOM-
MOCTb NPOIOBOJIBCTBUS, @ KAYECTBO CBHIPbS MPH 3TOM
CHIDKAeTCsl MO psily pa3HoOOpasHbIX HpHuuH. [Ipu-
OpPUTETHI arpoNpPOMBIIIICHHOTO KoMIulekca B Poccun
HarpasjIeHbl Ha TIOBBIIIEHHE €ro 3((HEKTHBHOCTH.
3aJ]a4M, TOCTABJICHHBIE B arpapHOM NPOU3BOJICTBE Ha
OMmKalIIyo MEepCIeKTHBY, BXOAWT WHTEHCH(UKAINS
Pa3IUYHBIX OTpaciell, B TOM YUCIIE U MOJIOYHOTO CKO-
ToBOACTBA [1—4].

0o0beMy BEIpabaTeIBaeMOl mpoxykiuu. Hambombiree
pacipocTpaHeHHe B 00JacTH HMMEeT YepHO-TecTpas
nopoza. B Hacrosiee Bpems pH HEKOTOPOM COKpa-
IIEHUH TIOTOJIOBBsI HAOMIOAETCs MOBBIIICHUE MPOU3-
BOJMTENILHOCTH. 32 TPOIMIEANINE TATh JIET HAJOU OT
KOpOB BBIpOCIH B cpeaHeM Ha 3,7 % B rox, cogepxa-
nue xupa — 0,12 %, 6enka — 0,09 %. B To >xe Bpems
MIPOCIICKUBACTCS JANHAMUKA IO CHIDKCHHUIO IIepHOJia
MIPOAYKTHBHOTO HCIIOJIb30BaHUS KOPOB, 1 HA MOMEHT
Hayana 2021 1. ATUTEeNbHOCTh NPOAYKTUBHOIO JIOJTO-
JIETUS HE MpeBbILIajia Tpex Jakraui [5—7].
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Cpenu pakTopoB, OKa3bIBAIONIMX BIMSHUE HA [TOKa-
3aTCJIu MMPOAYKTUBHOCTU MU JOJTOJICTUC KPYITHOI'O PO-
raToro CKOTa, HAXOSTCS MIPOUCXOXKICHUE )KUBOTHBIX U
YPOBEHb MPOMYKTUBHOCTH TpeaAKoB [8—10].

B VYpanbckom pernoHe 1mpy BOCTIPOM3BOICTBE CTall
CIELUAJICTl MCITOIB3YIOT CIIEPMOITPOIYKIHUIO, I10-
nyuyeHHy10 oT 420 OBIKOB-IPOM3BOIUTENEH, KOTOpPbIE
HYKIAKTCSl B PETYJSIPHOM OLICHKE IIO KauecTBY IIO-
ToMcTBa. Kpome Toro, o MHEHHIO YyUEHBIX, IEPBOCTE-
MEHHOM 3a/1auell B CeJIEKLIMU KPYITHOTO POraroro cKota
SIBIISIETCS pa3BeJICHNE )KUBOTHBIX, 000X BBICO-
KHMH aJalTHBHBIMH Ka4eCTBAMU M YCTOHYMBOCTBIO K
ctpeccam [11-14].

BOHpOC H3Y4YCHUA CTPECCA Y )KUBOTHBIX U €I'0 BJIM-
SHUSI Ha TOKA3aTeJId MPOAYKTUBHOCTH (MOJIOYHOM,
MSICHOW) TIPEACTaBIsAeT OONBIION WHTEpeC I yde-
HBIX. Bce Oonblryro momynspHOCTh TOydaeT 00Cyxk-
JICHUE TOH TEMBI, a CIIEI0BATEIBHO, U CAMUX MyTeH 1
(axTOpOB, KOTOpPBIE MOTYT HOBJIUATH Ha 3TOT (GU3N0-
JIOTUYECKHUH TTpoliecc.

ITo muennto H. M. KocsiueHko 1 psiia uccienoa-
TEJeH, TT0J CTPECCOM IMOAPa3yMEBalOT CHHAPOM, TPH-
BOJSIIIMI K CHH)KEHHMIO ITPOIIECCOB POCTA, MPOIYKTHB-
HOCTH, PENPOYKTUBHOM (DYHKIIMHU 1 psiia MHBIX QyHK-
uii [15]. YueHble oquepKkuBaroT, 4To OeccTpeccoBoe
COZIEp)KaHUE KPYIHOTO POraroro CKOTa B MEpPEIOBBIX
YCIOBHUSIX WHTEHCHBHOW TEXHOJIOTHM SIBIISIETCS BaXK-
HEHINMM 3B€HOM B MPABHIBHOM M HanbOosee pe3yibTa-
THUBHOM pa3BeJI€HUH KUBOTHBIX [16].

B. U. JleBaxuH ¢ coaBTOpamMH CYUTAIOT, UTO TPAHC-
IMOPTHUPOBKA KUBOTHBIX HETaTUBHO CKa3bIBACTCA Ha
MPOAYKTUBHOCTH KMBOTHBIX, B PE3YJIBTATE YETO U3ME-
HSETCSI MOP(OIOTHIESCKUHA N OMOXUMHUYECKUN COCTaB
kpoBu. HaOmromaeTcs moBwIIeHHE TOTH (POPMEHHBIX
9JIEMEHTOB KPOBH, YBEIHIHUBAIOTCS TTOKa3aTeIH OEIKo-
BOTO, YIVIEBOJHOTO M JIMIUJIHOTO OOMEHOB B OpPTraHM3-
Me, 4TO TOBOPUT O CTPEeccOoBOM cocTostHuu. [ToaTomy
yUeHbIMU OBLJIO HAiJICHO pelIeHUe, KOTOpOoe MOMOIJIO
Obl CHU3HUTH JaHHbIC [OKA3aTeNu J0 HEOOXOIUMO-
ro ypoBHA. B kadecTBe mcmbITyeMOro Obuia BEIOpaHa
cMech, cocTosimas u3 «{mrynnaa» u «dHeprocuiay.
CornacHO JUTEpaTypHBIM AaHHBIM, 3TH KOMIIOHEHTHI
MO)XHO CPaBHHUTH C aJallTepaMM, KOTOPbIE CIIOCOOHBI
IIOMOYb XKUBOTHBIM HpI/ICHOCO6I/ITBC${ K pasHbIM YyC-
JIOBUSIM OKpYXKarolled cpeibl. YKazaHHbIE BEILIECTBA
aBTOPBI IPEUIATAIOT MCHOJIB30BaTh KAK MOAKOPMKY U
N00aBIIATH B OCHOBHOW pamuoH. MccnenoBanue ObIIO
MIPOBEJICHO HA TPYIIE OBIYKOB YEPHO-TIECTPOTO CKOTA,
B pe3yJibrare OblIM C(OPMUPOBAHBI ONBITHBIE IPYIIIIBL:
1 — ocHOBHO¥ pannoH + «/lunyaun»; 2 — 0CHOBHOMH pa-
HoH + «DHEprocuim»; 3 — OCHOBHOM paIoH + cMech
n3 «Aunynuna» u «QHeprocunay. Vcmombp3oBaim J10-
3UPOBKY, yKa3aHHYI0 Ha yrakoBke. CKapMIIHMBaHHE
TIOJTYYEHHBIX CMeced permum IornpoboBaTh Hauyarh
HNPUMEPHO 32 HEJEIIIO J0 TPAHCIIOPTUPOBKH )KUBOTHBIX
K MecTy yOos. Kak nokaszanm ydeHsle, mpearaeMas
UMH cXeMma cpaboTana, U B pe3yinsrare ObuTo 3aduk-
CHPOBaHO M3MEHEHHE MAacCChl TeJla B MPOLECCE TPaHC-
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[IOPTUPOBKM JKUBOTHBIX. Tak, B 9KCIEPUMEHTAJIbHOU
TpyIIe 3TOT moka3areib coctaBmi 23,8 kr (5,21 %).
Bnaromapst s¢ddexty ot ckapmimBaHus «AmmynuHay
u «DHeprocmiay B 103upoBke 40 u 50 MI/KT K KUBOU
Macce, HaOJFOIaTNCh YMEHBIICHHUS TOTEPh POy KITHH,
MOJTYYCHHBIC TYIIIN OBLTH TsDKEIEe Ha 6,8 KT, TaKKe Ha-
OJIF0IaJI0Ch YBEIMUYEHUE BhIXo/a pu yooe Ha 0,84 %'

VueHble OOHAPYKUIM TOJOKHUTEILHOE BIUSHUE
JIpYT'UX IIPENapaToB Ha IOKA3aTENN CTPECCA Y MOJIOABIX
JKMBOTHBIX IIpU OTheME. B kauecTBe TecT-areHTa aBTo-
pamu dKcrieprMeHTa Oblia BEIOpaHa cMmech u3 «Koma-
MUHa» U «DHeprocuiay B cootHowenuu 1:1. Uccneno-
BaHUs IPOBOJIMIIMCH HA CIIELMATM3UPOBAHHOM MSICHOM
ckote repedopackoit mopomsl. s atoro chopmupo-
BaiH 6 OMBITHBIX TpyNIl. B kadecTBe KOHTPOINS OBLTH
B35IThl JBE IPYIIblL, B KOTOPBIX MOAABAJICS PALUOH C
J0OABIICHUEM IIPETapaToB COTIACHO PEKOMEH/AIUM,
YKa3aHHBIM B UX XapaKTepUCTHUKE. B ocTanbHBIX rpyI-
rax aBTOPBI UCIIOJIb30BAJIN YCTAHOBJICHHBIE UMHU JIO3bI
B cootHomenue 1:1 x pammony. B xome paGoTel BBI-
SIBHJIH, 9TO CTpecC-(PaKTOphl B XOAE OThEMa IPOSBIIS-
FOTCS B BHIE OE€CIIOKOMHOIO ITOBEIEHHS, HAOIIOMaeTCst
MBIILIEUHAsl JIPOXKb, MOAHUMAETCA TeMIleparypa Tena,
MOBBIIIAETCS YacTOTa MyJIbCa U YJalllaeTCsl JbIXaHHe.
[TapameTpbl KpOBH TaKkke MPETEPIICBAIOT U3MEHEHMUS,
MOATOMY B pe3yJbTare OTheMa yUeHBbIC 3aMETHIIN T10-
BEIIIICHUE YPOBHS KJICTOK KPOBH, OEITKOBOTO, YTIICBO/-
HOTO W JIMMUAHOTO oOMeHa B opraHm3Me. llpm made
KOpMa ¢ J00aBJICHUEM HCCIEIYEMBIX MPErapaToB IMo-
JIOKUTENBbHAS JUHAMUKA Ha0mronanacey uepe3 10 mHeid,
HCCIIeyeMbIe MoKa3areu OblIH B HOpME. B xo/e 3Kc-
MIEPUMEHTOB BBISICHUJIOCH, UTO MIPH TIOJKOPMKE OBIIKOB
IpernapaTaMi aHTUCTPECCOBOIO XapakTepa 3a 7 AHEH
JI0 U CTOJIBKO K€ MOCJIE OThbEMA CPEIHECYTOUHBIH Mpu-
BEC 3aMETHO MOBbIIAJCS. TaK, MO OTHOILIEHHUIO K KOH-
Tpoiito | onbITHAs rpymmna MoBbICKIIA CBOM MOKa3aTean
Ha 52 xr (8,0 %), II rpynma — Ha 89 xr (13,8 %), III
rpynmna — Ha 97 kr (15,0 %), IV rpynna — na 147 kr
(22,8 %), V rpynma — Ha 145 kr (22,4 %)>.

B ponu cpencts, HampaBlIEHHBIX HA YMEHbLIECHUE
MPOSIBJIEHUI cTpecca, MOTYT HCIOJIb30BaThCsl TPaHK-
BUJIM3ATOPBI, HAIPUMEP, TUPEOCTATUUECKUE Tpernapa-
ThI, AHTHOKCHIAHTHI, aHTHOUOTUKH, KPEMHUHOPTaHU-
YeCKHUe COENMHEHUs] U HEKOTophie npyrue. M3 Tupeo-
CTAaTUYECKUX IPENaparoB BBIICISIIOT XJIOPHOKHCIBIN
aMMOHUM, 00JIaJafoMKA ITOJABISIONMMH JIE€HCTBHUSI-
MU, KOTOPBIC HampaBleHb Ha (DYHKIUU IIATOBHIHOU
1 Crioco0 MOBBIIIEHNS CTpeCCOyCTOf/'I‘H/IBOCTI/I JKUBOTHBIX U COKpa-
LICHHUS MOTEPb NPOAYKIMH MPHU TPAHCHOPTHPOBKE U MPeayOoiiHOM
coneprkanuu: mar. 2658360 C2 PO: MITIK A01K 67/02, A61K 31/00 /
B. 1. JleBaxun, E. A. Askmynaunos, FO. A. Jlaceirusa [u ap.]; nateH-
TOO6J'IaZ[aTCJ'IB KDeL[epam,Hoe Focyz[apcmeHHoe 6}OZ[)KCTHO€ Hay4dHOC
yupexxaenue Bcepoccuiickuii HayuHO-MCCIEIOBATEIbCKUNA HHCTH-
TYT MscHOro ckorosojctBa. Ne 2016131052: 3assn. 27.07.2016;
gnyﬁn. 21.06.2018.

Croco® KOppeKIUH CTPECCOBOM afanTalliii MSCHBIX TEJST MPU
oTheMEe OT Marepeil B MPOMBIIUICHHON TEXHOIOTHH BhIpAIllUBAHUSA:
nar. 2651515 C2 PO, MIIK A01K 67/02 / B. 1. JleBaxuH, E. A. Ax-
mynauHoB, M. I. TutoB [u ap.]; narentoobnanarens denepanbHoe
TocynapcTBeHHOE OMOKETHOE HaydHOE ydpexaeHue Bcepoccwuii-

CKHil Hay4YHO-HCCIIEI0BATEIBCKHIT HHCTUTYT MSCHOTO CKOTOBOJCTBA.
Ne2016131141: 3asBin. 27.07.2016; omy6i. 19.04.2018.
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JKeJIe3bl, U CIIOCOOHBII KOHTPOJIMPOBATh MOCTYIUICHHE
TUPOKCHHA B KPOBb. JleificTBHE TaKuX MpernapaToB pac-
CMOTpEJH Y4eHBIC: IS OTbITa ObIIa B3STa CMECh Ipe-
MapaToB, COCTOAIIAs M3 XJIOPHOKUCIOTO aMMOHHS H
«MwuBan-Arpo» ¢ mogoOpaHHBIMH ITPOIIOPITUSIMHA CMe-
cu 1:8 B mo3e 30, 40 u 50 mMr Ha 1 Kr )KMBO# MaccChbl.
JlanHbple 100aBKM, KaK U B MPEIBIAYIIUX HCCIIEN0Ba-
HUSIX, CKapMIIMBAJIY 3a 5—7 JHEH 10 TPaHCIIOPTUPOBKU
TTOJIOTIBITHBIX JKUBOTHBIX. VI3MEHEHHUS OMpenensy 1o
KITMHIYECKUM TTOKA3aTeNsIM: 00IIee COCTOSHUE KUBOT-
HOTO, U3MEPEHUE TEMIIEPaTyphl, YaCTOTa IyJbCa, I0-
Kazarenu KpoBH U T. 1. Oco00 M3MEHEHUs! ObUTH BUIHBI
y KHMBOTHBIX, KOTOPBIM CKapMJIMBAJIU JIaHHbIE J00aBKH
B cooTHoIeHuu 1:8 mo 40 u 50 Mr/kr. ABTOPHI clienanu
BBIBOJI, YTO IO Mepe MOBBIMIECHUS TO3bI XJIOPHOKHUCIIO-
ro aMMoOHUS U «MmuBan-Arpo» (IpU UX COOTHOIICHUH
1:8 mo 4050 Mr/Kr) remMarojornyecKue IMOKa3aTelIn
OCTaBAJIMCh PAKTUYECKN TAKUMH XKe, KaK U JI0 TPaHC-
noptupoBku. [1pu no3upoBke 30 MI/Kr yueHble He Ha-
Omroani 0CoObIX H3MEHCHHIA’,

OnHUM W3 pacmpOCTPAaHEHHBIX BHIOB CTpecca y
CEJIbCKOXO03SICTBEHHBIX )KUBOTHBIX SIBJISIETCS TEXHOJIO-
THYCCKUHN, KOTOPBIA CBSI3aH C M3MCHCHHSIMU YCIIOBHIA
COZIepKaHUs, JOEHUs, CMEHOH pallOHa KOPMIJIEHHS,
Nepuojia BhIPAIMBAHUS U MHOroe apyroe. [[ns toro
4TOOBI M30€XKaTh MOIOOHOTO Po/ia CTPECCOB, PEKOMEH-
JIYIOT WCIIOJIB30BaTh HEKOTOPHIE BHUIBI AHTHOKCHIAH-
TOB, KOTOPBIC XapaKTePH3YIOTCS BHICOKAM aJlallTOTCH-
HbIM 3 deKToM, Oarogapst 4eMy CHIKACTCS ICHCTBHE
TexHosorndeckux Qakropo. K pacnpocrpaHeHHbIM
otHocsaTcsa «Muryren» u «Komamuny. Jlo Hauana omnsl-
Ta OBITH 3aMEpEHBI 00IIKE TOKa3aTeIH KUBOTHBIX, I10-
CJIe Yero MX IOMECTIJIA B CTPECCOBBIE JUIST HUX yCIIO-
BHS — TEPEBEIN C OTHOTO TIEPHO/a BEIpAIINBAHUA HA
npyroi. [l BBIABICHUS ONITUMAJIBHOM TO3HI Ipemapa-
TOB OBIIM CO3/IaHbI ONBITHBIE Tpynmel 1 u 2. [lada mpe-
napaTa OCYLIECTBISUIaCh B COOTBETCTBHE C HOPMAMHU.
C 3 mo 7 rpynnsl — HOPMBI, YCTaHOBJICHHBIC YUCHBIM
KOJUIEKTUBOM. KopmileHue npoBOAMIIOCH 3a 5 CYyTOK
1o neiictBus crpecc-hakropa. beuto oOHapykeHO, 9TO
MpH BO3pacTaHWU Komiuiekca «Mwuryren» + «Koma-
MuH» B cooTHomeHnH 1:1 10 3040 MI/KT Ha KUBYIO
Maccy reMarojorn4ecKue 3Ha4eHUs TPUOIMKAIOTCS K
MepBOHAYAIBHOMY ypoBHIO. CKapMIIMBaHME IIperapa-
Ta B TAaKOH JTO3MPOBKE MO3BOJIMIIO ITOTyIUTH CPEIHECY-
TO4YHBIE puBechl B 915-917 r?

’ Cnoco6 cokpameHusi OTeph HPOXYKIMH MOJOJHSAKA KPYIHOTO
pOraroro CKora Ipu ero TPaHCIIOPTHPOBKE U HpeiyOoitHOM conep-
skarun: mat. 2557303 C1 Pd, MIIK A01K 67/02 / B. U. JleBaxum,
M. M. Io6epyxun, I. W. Jleaxuu [u ap.]; narenroo6nanarens [o-
CYIapCTBCHHOE HAay4YHOE YUpeskaeHue Bcepoccuiickuil HayqHO-HC-
CJIEZI0BATENIbCKMI MHCTUTYT MSCHOIO CKOTOBOJCTBa Poccuiickoit
aKaJIeMHUHU CEIIbCKOXO3IHCTBEeHHBIX HayK. Ne 2014125646/10: 3assi.
24.06.2014; omy6u. 20.07.2015.

Crnoco0 msl CHIJKGHHSI OTPHLATEIFHOTO BO3ICHCTBHS TEXHOIO-
TMYECKHMX CTPECCOB HA MOJIOJIHSAK KPYIHOIO POraToro CKOTa: IaT.
2396947 C2 PD, MIIK A61K 31/00 / B. U. Jlesaxun, A. B. Cauo,
B. B. Ilomnos [u ap.]; narentoobnagarens [ocynapcTBeHHOE HayqHOE
yupexxaenue Bceepoccuiickuii HayuHO-HCCIEOBAaTEIbCKUNA HHCTH-
TyT MsicHoro ckotoBozacTBa (BHUMMC). Ne 2008105132/10: 3asBi.
11.02.2008; omy6:. 20.08.2010.
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Eme oxnuM 13 BUIOB (PAKTOPOB, OKa3bIBAFOLIMX
BIIMSTHUE Ha CTPECC YKMBOTHBIX, BBICTYMAIOT TEXHOJIO-
THH JIOCHUSI, COJIEP KaHNs, KOPMJICHUS U Apyrue. Tak,
K TexHonorndeckomy (akropy B. A. barupos ¢ coas-
TOpPaMHU OTHECIIM OTHEM SITHAT OT Marepeil. B pesyib-
Tare TPOBEIEHHOTO HCCIIENO0BAHMUS OBUIM ITOMYYEHBI
JIaHHbBIE, BBISIBUBILIE B3aMMOCBSI3b MEX/Y OTHEMOM U
TEHOTHIIOM, a TaK)Ke CPEJHECYTOYHBIM MpHBEcOM. 13-
32 OThEMA Y HCCIEAYEMBIX T'PYII KUBOTHBIX HAOIIO-
JIAJIOCh TIOBBINICHNE YPOBHS MOYEBHHBI B CHIBOPOTKE
KpoBH. Tak, y THOPHIHBIX TIOPOJ ATOT ITOKA3aTENb ObLI
Ha 57 % Oombire, yem 0 orbeMa (P < 0,05). Kpome
TOTO, KaK MOKa3aJld JJaHHbIE UCCICAOBAHUS, PEaKIMs
STHST HAa TEXHOJOTHYECKUH CTpecc CYLIECTBEHHO 3a-
BHCHT OT T€HOTHIIA KUBOTHOTO, a MPOLIECC aJanTalnu
M0CJIe OThEMa COMPOBOXK/IAETCSI COKPAIIEHIEM HHTCH-
cUBHOCTH pocTa [17].

Jlist CHMKEHUSI TEXHOJIOTHYECKUX CTPECCOB yde-
HblE TPEIJIOKWIN HCIONb30BaTh Ouonpenaparsl. B
KaueCcTBE SKCIEPUMEHTAILHBIX MMH OBUIM BBIOpaHbBI
nmBa Bujpa: «Jlakrobupamom» m mpobmotHk «Jlakro-
sHTepom». Cosnareny mareHTa KOHCTAaTUPOBAIM, YTO
«JlakrosHTEpOM» HE 00JamaeT KauecTBaMH, KOTOpBIC
TIPOSIBIISIIOT HEXKeJaTesIbHbIe d(QQEKTHI Taxe MpH TIpe-
BBILIEHHOM J103UpOBKe. /[aHHBIN BUJ BBIIEIEH U3 KU-
BbIX OakTepuil, XOpOUIO MPHIKMBACTCS B KHUILICYHUKE
KMBOTHBIX, TPOSBIISCT BBIPAKCHHBIH AHTAarOHU3M K
MIaTOT€HHBIM, A TAK)KE YCIOBHO-TATOT€HHBIM MUKPOOP-
TaHW3MaM, TaKUM Kak JIIEpUXHH, calbMOHENIA, CTa-
(hmitoKOKK, poTes u T. 1. O0a mramma criocoOHbI CHH-
TE3UPOBaTh BUTAMUHBI IPyMIibl B, HuauuH, oauesyio
kuciory, ouoruH, Buramunbl K 1 C, aMHHOKHCIIOTBI.
Jns mpoBenenus tecta ObUTO O0TOOpaHO 35 OBIYKOB,
WX Pa3[eNuiIn Ha 7 TPYIIL, OAHA U3 KOTOPBIX SBIISIACH
KOHTPOJIBbHOW. [IpHHIMNUANbHOE OTIMYHME 3aKIroda-
JIOCh B TOM, YTO B CPaBHEHUH C KOHTPOJIEM B IIEPBOU
IpyIIIIe )KUBOTHBIX 32 MECSIL JI0 320051 JOTOJHUTEIHLHO
noakapminBany «Jlakrobudanonom» B mpomopiu 50
T Ha TOJIOBY, a BO BTOPOM, TPEThEM, UETBEPTOM, ATON U
mIecToi rpymnmax — ouonpemnaparoM B pasmepe 30, 40,
50, 60 1 70 r Ha TOTIOBY COOTBETCTBEHHO. B pe3ynbrare
OBUTH MOTyYCHBI TAKHUE JTAHHBIC: ITPU KOPMIICHUH CKOTa
«JlakTO’HTEPOJIOMY CYIIECTBEHHO COKpaTHiIach 00Ias
MOTEPsl KMBOM MAcChl TIPH TPAHCIIOPTUPOBKE U MPE-
yOOIHOM cofiepKaHUH B 4eTBEPTOi rpymie 10 31,6 KT,
TOT/Ia KaK B IIEPBOM, BTOPOM, TPEThEM, MATOMN U IIECTOM
oHa cocraswmia 40,1; 34,4; 37,6; 35,0; 31,8 u 34,7 kr
coorBeTcTBeHHO. Korna ObrdkaM jgaBam BTOPOH aHTH-
cTpeccoBbIil mpemnapar B g03¢ 50 r/rojoBy, cokparie-
HHUE TIOTepH KUBOHM Macchl ObIIO 0oJiee BBIPAKCHHBIM,
4yeM B JIPyTHX Ipynmnax. beiio noxreepxaeHo aelicTere
CTpecca Ha IT0Ka3aTeIn KPOBU M 00IIIee COCTOSTHHE KH-
BOTHOTO. BBIYKH KOHTPOJIBHON TPYIITBEI IO CPABHEHUIO
C APYTMMH XapaKTepHU30BaJINCh TAKMMH MIOKa3aTeIISIMH,
Kak poct temreparypsl Tena Ha 0,4 °C (P < 0,05), ya-
ctoThl mynbea Ha 23,7 % (P < 0,001), 4acTOThI ABIXaHUS
Ha 32,0 % (P <0,001). Ilpu ckapMIMBaHUN KHUBOTHBIM
«JlakTobudanoma» u «JlakrosHTEpOTa» ITH U3MEHE-
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HUS KIIMHUYCCKUX TMapaMETPOB 6bIJ'II/I MEHEC 3aMCTHBI.
B utore ydensle 10Ka3aau M0JIb3y NPUMEHEHUS Mperia-
para Ha OCHOBe poOHOTHKA B 103UpoBKe 50 1/ToNIoBY>.

Kak 1moxasbIBaloT MCCIEAO0BAHUS, YaCTO HA CHIKE-
HHUE YPOBHSI MOJIOYHOM MPOAYKTUBHOCTH KOPOB OKa3bl-
BAIOT BIMSHHUE CTpecc-(aKTOpbl, CBA3aHHBIE C YCIIO-
BUAMHU BHemrHed cpernsl [18-27]. Iloatomy m3yueHme
a/lanTalMOHHON TIIACTUYHOCTH KUBOTHBIX, YPOBHS HX
CTPECCOYCTONYMBOCTH SABIAETCSI HEOOXOAUMBIM YCIIO-
BHEM (P PEKTHBHOI HHTEHCU(PHUKAIINH MOJIOYHOTO CKO-
TOBOZICTBA.

Ilenpro HacTOALIMX HCCIENOBAHUM SIBIISIIOCH W3-
Y4YEHHE CTPECCOYCTOMUMBOCTH KOPOB YEPHO-NECTPOI
nopozsl Ypana.

MeTtonosorus u Mmetoasl ucciaenopanus (Methods)

Hayunsle ncciieoBaHus MPOBOANINCH Ha KOPOBAX
YEPHO-MIECTPOI MOPOBI BEAYIINX TUIEMEHHBIX IMpPea-
npuaTuii CBepATIOBCKON OOIACTH.

s TOro 9TOOBI OMPENeNUTh JIydINUX OBIKOB IIO
CTPECCOyCTOWIMBOCTH CcTafa, ObuT0 oreHeHo 3315 mo-
yepeil 34 OBIKOB-IPOM3BOAUTENEH OT Pa3HBIX JTHMHUM:
Buc box Afimman 1013415 (n = 1401), Pednexmn
Cosepunr 198998 (n = 816), MoutBuk Yudrein
95679 (n = 360) nu Cununar Tpaitmkys Poxur 252803
(n="1738).

Orenka ObLTa TIPOBEICHA CIIEAYIOMIAM 00pa3oM:

1. OTOupany OBIKOB-TIPOM3BOIAUTENICH, TOUEPH KO-
TOPBIX HE CHIDKAJIM yAOM HPH CE30HHOM HM3MEHEHHH
YCIIOBHUH cofepkaHus (KOPMIICHNE, MUKPOKINMATHIE-
CKHUE TTapaMeTpBhl).

2. Hcrionp30BaJil METOA MEPEKPBITUS CENEKIINOH-
weIx noned (D. S. Falconer, 1980) mist BeIsiBIeHUS ObI-
KOB, y KOTOPBIX PAaHI' PE3UCTEHTHOCTH HE TPEBbINIAI
paHr peabunuranuu. B To ke Bpems OIICHUBAIN peak-
LU0 J0Yepeii OBIKOB-TIPOM3BOIUTENICH Ha CTpecc, UC-
nonb3yst MHAeKchl cHmwkenns (T, ) 1 BOCCTaHOBIEHUSA
(T,.) Bemaumner ynos 3a mecsn (H. M. Kocsuenxo np.,
2013):

T — ¥A0H B NepHoj cTpecc—B03AeACTERA (Mail)
CH

VOoH Jo cTpecc—EO3OelCTENA (anpens)

¥Ao#H nocie peafHARTAIHH (HIOHD)

T. =
BC VAoH B NEpHOS CTpecc—BO3geRACTENS (Maf)

Ocymecteumu pamkuposanne snadennii T, u T
110 BO3PACTaHMIO. 3aTeM BBIIBILSUIN OBIKOB-YIydIIaTe-
JIell 10 CTPEeCCOYCTOWYMBOCTH C YUYETOM HaJIOKECHMS
CENEKIIMOHHBIX TTOJIEH TaK, YTOOBI 3HAUCHUS HE BBIXO-
JIVIIH 32 TIPEEIIbI TTOJIsl peaduIuTaInu.

5 Cnoco6 MpOGHIAKTUKH TEXHOJOTHYECKUX CTPECCOB Y KpYII-
Horo poraroro ckora: mar. 2446813 C1 Poccuiickas Deneparnmsi,
MIIK A61K 35/66, AOIK 67/02 / B. . Jleaxun, I. U. JleBaxuH,
10. W. JleBaxuu [u xp.]; narentooOnanarens locynapcTBeHHOE Ha-
y4HOE YyupekaeHue Bcepoccuiickuii HaydHO-HCCIIEIOBATEIBCKUH
HMHCTHTYT MSICHOTO CKOTOBOJICTBA Poccuiickoll akageMnu CebCKOX0-
3SIMCTBEHHBIX HayK, DenepanbHOE TOCYIapCTBEHHOE 00pa30oBaTeb-
HOE YUYPEXKICHHE JOMOIHUTEIBHOTO MPO(ecCHOHANFHOro ob6pa3o-
BaHUSI CIICHUAINCTOB «BalIKMPCKUH HHCTHTYT IEPENOATOTOBKH H
MOBBIIICHUS KBATM(UKALNK KaAPOB arpoIpOMBIILICHHOTO KOMILICK-
ca», OOIIeCTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO broTexHomoru-
yeckas pupma «Kommonent». Ne 2010145202/15: 3assi. 03.11.2010;
omy6i. 10.04.2012.
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[TpoBeneHa oleHKa ypOBHS CTPECCOYCTOWYHBOCTH
KOPOB-JJ0uepeil U3 4nclia MEepPBOTENIOK B 3aBUCHMOCTH
OT HAaMBBICUIEH MOJIOYHOHM IPONYKTUBHOCTH MX MaTe-
peit. ['pynmer chopMUpOBaHBI CIACTYIOIIUM 00pa30OM:
nepBast rpymnmna (n = 380) — nepBOTEIKH, MaTepu KOTO-
PBIX UMeNH yAOH 3a HauBbicuIyto jakTanuio 8000 kr u
MeHee, Bropas rpynna (n =371) — ot 8001 mo 9000 xr,
tpethst (n = 447) — or 9001 o 10 000 kr, yeTBepras
(n=336) —or 10 001 o 11 000 kr, nsitast (n = 349) —
11 001 xr u 6onee. [Tokazarenb cTpeccoycTONYNBOCTH
(IICTP) xopoB mpu 3TOM OIpeaensiii Ha 2—3 Mecsle
nepBoii takraruu 1o crocody H. A. Caduyiinaa u ap.
(2014):

_ 1 (MoxM,ﬂ)l{o)
BC T g \MrxMIKk

HMEOQ
HMEx

MoxMIXo
MoxMIH0+MocxMIHoc

AB&Ix
s
JES/IM0

rae K — komuecTBO OLIEHOYHBIX ITOKa3aTeci;

M, — pa30oBblIii y110# (KT) B ONBITHBIN HEPHOL;

M, , — pa3oBbIii yno# (KI) B KOHTPOJIBHBIA EPHOL;

MIDKO — MaccoBast 10J1s )KUpa B MOJIOKE B OIIBIT-
Hb1i iepuoz (%);

MJIK, — maccoBast jonst Kupa B MOJIOKE B KOH-
TponbHbIN nepuo (%);

I/IMBO — MHTEHCHUBHOCTbL MOJIOKOBBLIBEICHUS B
OIIBITHBIH NepHOJL (KI/MHH);

HNMB, — HHTEHCUBHOCTH MOJIOKOBBIBEICHHS B KOH-
TPOJIBHBIHA NIepHOJL (KI/MUH);

JAB®JIII ) — pmuTensHoCTh BTOpoi a3kl 1aTeHTHO-
ro nepuosa (¢) B ONBITHBIHN EPUOT;

JAB®JIII, — 1uTenbHOCTh BTOPOii (hasbl 1aTeHTHO-
ro nepuosa (¢) B KOHTPOJIbHBINA IEPHOS;

M, . — 0CTaTto4HOE MOJIOKO (KT) B OTBITHBIN TIEPHOLL;

MJIK, . —maccoBas nons xupa (%) B MOJNOKE B
OTIBITHBIA MEPHOJ.

Wurepnperanus
CIICYIOIIMM 00pa3oM:

I[ICTP = 0,901...1,00 — BbIcOKHI THI CTpeccoy-
CTOMYUBOCTH;

IICTP = 0,801...0,900 — cpennuii TuI crpeccoy-
CTOWYUBOCTH;

IICTP =0,800 u HuKe — HU3KUH TUI CTPECCOYCTOM-
YUBOCTH.

ParoHsl KOpMIICHHS! SKCTIEPUMEHTAIIBHBIX YKHBOT-
HBIX OBUTM COCTaBJICHBI C YYETOM KHUBOM Macchl KOPOB,
neprojia JAKTAIIMOHHOMN JIESITEeIbHOCTH, YAOSI 32 CyTKH,
JKUpHOMOJIO4HOCTU. IloKaszarenn MOJIOYHON IPOIYK-
THUBHOCTHU KOPOB OlleHuBaNH 1o «Ilopsiiky 1 ycroBusM
poBeAeH!UsI OOHUTHPOBKH TUIEMEHHOI'O0 KPYITHOTO PO-
raToro CKOTa MOJIOYHOTO U MOJIOYHO-MSICHOTO HaIlpaB-
JICHUH MPOXYKTUBHOCTW» (MpHKa3 MuHcenbxo3a PO
Ne 379 ot 28.10.2010 1n).

OO0paboTKy TMOKa3aTeaeii OCYIISCTBISLUIA B IPO-
rpammax Microsoft Excel, «buocraructuka». [Toporu
JIOCTOBEPHOCTH DPA3HUILBI OLEHUBATIM MEXKIY MaKCH-
MaJIbHBIM U MHHHMMAaJIbHBIM 3HaUE€HUSIMU MTOKa3aTesIei:
*p <0,05; ** p<0,01; *** p <0,001.

pe3yNbTaToB  OCYLIECTBISIACH
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PesyabTaThl nccaenoBanuii (Results)

Pesynbrarsl uccienoBaHui NOKa3anu, 4To B ampe-
JIe 3a MPEJeITbl oS peaduInTan (TBC) HE BBIXOIUIINA
nokaszarenn y 61,8 % OblkoB-niponsBoxutenei: Spyc
51091672, ®pugom 105331968, bopuc 256545, ba-
TeHOypr 665849, Pactn 6682653, Iusuc 18131, Op-
naH 3692, Xonok 55, Osun 86, Cunyc 1, Pesepc 2708,
Masgp 3675, Aukcon 16053, Jlexs 3321, JIes 276, Ctap-
nen 658867, Iorrep 128367894, Tanep 4091, Mapkoc
131801949, Tpyckosenn4737ul opaon 7306999 (puc. 1).

OceHbIO IIPU CMEHE YCIIOBUIT COJlep KaHHs JaHHbIE
noaTrBepaunucs 'y 41,2 % mnpousBogutenei, cpenn
kotopeix Spyc 51091672, ®punom 105331968, bo-
puc 256545, barenoypr 665849, Ilusuc 18131, Op-
nan 3692, Xonok 55, Cunyc 1, Masp 3675, Crapuen
658867, Ilorrep 128367894, Tanep 4091, Mapxkoc
131801949 u Tpyckoser; 4737 (puc. 2).

Takum 00pa3zom, ¢ y4eTOM JIBYX OIIEHOK YCTaHOB-
JICHbI JIOCTOBEPHBIC OBIKU-YJIy4lIaTeIH IO YPOBHIO
cTpeccoycroiunBocT noromctna: [Torrep 128367894
(mmuanst Buc bak Adaman), Crapaen 658867 (nuHus

=T

CH

=T

BC

Tpyckosen

Puc. 1. Pe3ynomamul HAZLONEHUS CeleKUUOHHDLX NOMell ObIKOB-Npou3sodumeneii no Tm u Tec (secna)

Truskovets

Fig. 1. Results of overlapping breeding fields of bull breeders by T, and T, (spring)
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Puc. 2. Pesynomamol HanojieHus ceneKkuyuorHvlx noneti 6vikos-npoussooumeneti no Tcn u Tec (ocerv)

Ruger

Taler

Markos

Revers

Fig. 2. Results of overlapping breeding fields of bull breeders by Ten and Tvs (autumn)

Buc bak Aiinuan), Mapkoc 131801949 (nunust Ped-
nexirH Cosepunr) u Tanep 4091 (nuuus Peduexun
CoBepuHr).

B xozme wuccrienoBaHuii Takxke BBISBICHO, YTO JI0-
yepu npousBoauteneit ITorrep 128367894 u Mapkoc
131801949 3a Bech mepuoa *KU3HU OTIUYAIUCH BbI-
COKMM ynoeMm u OenkoBomonoyHoctelo (31 313,6—
32 538,1 xr mpu 3,14 %). [Ipo0/DKUTEIBHOCTD X035Ti-
CTBEHHOT'O HCIIOJIb30BaHUs JI0uepeil ITUX NPOU3BOIH-
Tenel cocTaBmia B cpenHeM 3,6 makranuu, uro Ha 0,6
JIAKTAIMH BBIIIE 110 CPABHEHHIO CO CPEIHMMH MOKa3a-
TEJSIMU YPaJIbCKOTO PErHOHa.

30

JlanHble TabauIbl 1 CBUIETENBCTBYIOT O TOM, YTO
mokasarelib crpeccoycroiunBocts Ha 0,137 (p < 0,001)
BBIIIE Y HU3KONPOMLYKTHBHBIX KOPOB-Marepei ¢ yaoem
3a HauBblciyto Jakranuio 8000 kr u MeHee (epBas
rpymmna). Takke y KOpoB-104epei oKa3aresb CTPecco-
YCTOWYMBOCTH B NEPBOW TPYIIIE BBILIE 110 CPABHEHHIO
C JIpyrMMH TpyINIlaMu >KHBOTHBIX B cperHeM Ha 0,041
(p<0,01).

Heo0xomumMo OTMETHTB, 4TO B INEPBOW U BTOPOM
rpyImnax KOpOB IIOKa3arellb CTPECCOyCTOWYMBOCTH Y
Jlouepeil Huxke, 4em y marepei, B cpeanem Ha 0,01.
B Tpetseil, ueTBepTOil M MATON SKCHEPUMEHTATIBHBIX
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ITokxasarenb cTpeccoycTOIMYNBOCT KOPOB-MaTepeii 1 KOPOB-goUepeii
B 3aBUCHIMOCTH OT y/I051 MaTepeii 3a HAUBBICHIYIO TaKTaluio, X £ S_

" " Y

il il ol

Tabmuua 1

I'pynna xopoB-1o4epeii, IPOAYKTHBHOCTbh KOPOB-MaTepei
Ouenmnpacvas 32 HAMBBICHIYIO JTAKTAINIO
rpynna Kopos I 1I 111 v \%
8 000 xr ot 8 001 ot 9 001 ot 10 001 11 001 kxr
H MeHee 10 9 000 xr 10 10 000 xr a0 11 000 xr u 0oJjiee
KopoBbI-maTepu 0,904 + 0,002*** | 0,900 +0,002 | 0,845+0,013 | 0,840+0,014 | 0,848 +0,013
KopoBbI-104uepu 0,903 £0,010*%* | 0,882+ 0,011 0,854 +0,013 | 0,852+0,014 | 0,859 +0,012
Table 1

Stress tolerance index of maternal cows and daughters
as a function of maternal milk yield for the highest lactation, X + §_

Dairy cow group, Productivity of mother cows
for the highest lactation
Evaluaieotiv iroup of 7 171 773 1% %
8000 kg from 8 001 firom 9 001 from 10 001 11 001 kg
or less to 9 000 kg to 10 000 kg to 11 000 kg or more
Mother cows 0.904 £ 0.002***| 0.900+0.002 | 0.845+0.013 | 0.840+=0.014 | 0.848 +0.013
Daughter cows 0.903 £ 0.010** | 0.882+0.011 | 0.854+0.013 | 0.852+0.014 | 0.859+0.012
Tabnumna 2

Pacnipenenenue KopoB-Marepeii ¥ KOPOB-oUepeil 0 TUIIAM CTPECCOYCTOMIMBOCTIH, %

I'pynna kopoB-go4epeii, IPOAYKTHBHOCTH KOPOB-MaTepei
OuennBaemasi rpymnmna 32 HAMBBICLIYIO JTAKTALMIO
KOpOB, I I 11 v A\
THIT CTPECCOYCTOMIMBOCTH 8 000 kr ot 8 001 ot 9 001 ot 10 001 11 001 xr
U MeHee 109 000 kr | 7010 000 kr | mo 11 000 kr u 0oJstee
KopoBbi-matepu
Bobicokmii 75 33 25 25 25
Cpenunuii 25 67 58 42 50
Huskwmii 0 0 17 33 25
KoposbI-10uepu
Boicokmii 33 33 25 25 25
Cpennuii 67 59 58 58 50
Huskuii 0 8 17 17 25
Table 2

Distribution of mother cows and daughter cows by type of stress tolerance, %

Group of dairy cows, productivity of mother cows for the highest lactation
Evaluated group of cows, I )i 17 114 | 4

type of stress resistance 8000 kg from 8001 from 9001 | from 10 001 11 001 kg

or less to 9000 kg to 10000 kg | to 11 000 kg or more
Mother cows
High 75 33 25 25 25
Medium 25 67 58 42 50
Low 0 0 17 33 25
Daughter cows

High 33 33 25 25 25
Medium 67 59 58 58 50
Low 0 8 17 17 25

rpynmnax KOpOB 3HAYCHUA JaHHOTO IMOKas3aTelid y H0-

yepeii Briie B cpenHeM Ha 0,011 mo cpaBHEHHUIO ¢ Ma-

TEpSIMHU.

ycroituuBoctu 67 % romnos (Tabnuma 2). B obeux rpyn-
1ax KOpOB-Marepeu ¢ HU3KUM TUIIOM CTPECCOYCTONYU-

BOCTH He 00Hapy»keHo. [Tpu 3ToM O0JIbIIIe BCETO TAKKX

B mnepBoii rpymnme >KUBOTHBIX U3 4YHCIa Marepei

C BBICOKHMM THUIIOM CTpeCCOyCTOﬁ‘IHBOCTH BBISIBJICHO

75 % ros0B, BO BTOPOW — CO CPEIHUM THUIIOM CTPECCO-

JKMBOTHBIX OKa3aJI0Ch B YETBEPTOM TPyIIe KOPOB-Ma-
Tepeit — 33 % romnos.
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S Lo V, 11 001 xr u 6omnee 1,00
)E é E‘
222 IV, 01 10 001 110 11 000 Kr 1,00
Sdme
135E
g, z i s 111,019 001 g0 10 000 xr 0,98
Q £
2 5 ); =
2527 ILor8001109000kr 0,5
22§
=R = 1, 8 000 xr u MeHEE 0,26
0 0.2 0.4 0.6 0.8 1 12
Ko3¢¢punueHT Koppeasiuu noKa3areiisi CTPeccoyCTOMYHBOCTH, I
Puc. 3. Koagppuyuenmot koppensiyuy n0Ka3amens cmpeccoycmoidusocmu
Kopos-0ouepeii U KOpos-mamepeil, r
3, ¥, 11 001 kg or more 1.00
S
<8 & 1 from 10001 10 11000 kg 1.00
S2 8
NESIRS
XSS L fiom 9001 1010000 kg 98
83 8
N =
ST 1L fiom8001 109000 kg 0.5
s =
S
S
8 ° 1,8 000 kg or less 0.26
0 0.2 0.4 0.6 0.8 1 12

Stress tolerance index correlation coefficient, r

Fig. 3. Correlation coefficients of the stress tolerance index of cow-daughters and cow-mothers, r

[Ipn pacmpeneneHNH OIECHUBAEMBIX KHBOTHBIX
10 THUITy CTPECCOYCTOMYMBOCTH B TPYMIIaX KOPOB-II0-
yepel yCTaHOBIJIEHO, YTO B MEPBOIl U BTOPOH rpymmax
1/3 ®HMBOTHBIX OTIMYAINCH BEICOKMM THIIOM CTPECCO-
ycroitunBoct (110 33,0 % romoB). Joduepu, mMerorime
CpPEIHUI THUI CTPECCOYCTOWYMBOCTH, OTMEUYEHBI BO
BCEX IpyIax, HO OOMbIIIE BCETO UX B EPBO IPyIIIE —
67 % romoB. OTMETHM, UTO KOPOB M3 YHCIA AOYEPEH C
HU3KUM TUIIOM CTPECCOYCTOMYMBOCTH B NIEPBOM IpyI-
e He Obu10. Tem He MeHee HU3KUH THI YCTOHYNBOCTH
KOpOB-/104€PEN K CTpeccy OTMEUYEH B ISATOM IpyIie
BBICOKOTIPOTYKTHBHBIX KOPOB-Matepeii — 25 % roios.

KoahhurmeHTs Koppensium, onpeaensieMble MexX-
ny IICTP xopoB-marepelt u uX modepel, CBHICTEIb-
CTBYIOT O HAJIMIMH B3aUMOCBSI3H MEX/Iy ITOKa3aTeIIMHI
CTPECCOyCTOWIMBOCTH KUBOTHBIX (pHC. 3).

Bricokwre 1 mookuTensHbIe KO UITMEHTH Koppe-
nsmmn [ICTP cBUIETENBCTBYIOT O TOM, YTO THIT CTpEcC-
COYCTOMYHMBOCTH y KOPOB M3 YMCIA TIOTOMKOB CBSI3aH C
YPOBHEM CTPECCOYCTOMYMBOCTH MX IpeaKoB. IIpu sTom
OYEBHIHO, YTO camasi BBHICOKAsl KOPPEISAIIMOHHAS CBS3b
TIPUCYTCTBYET JIMIIb B TPYMIax KOPOB BBICOKOIIPOIYK-
TUBHBIX MaTepeil (B 4eTBEPTOH U MIATOH TPyTIax KUBOT-
HBIX 7 =+1,00).
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Ilpu oneHke ypOBHS MOJOYHOM MPOAYKTUBHO-
CTH YCTAHOBJIEHO, YTO IOXHU3HEHHBIA yJIOW KOPOB
13 4Ypcia J104epell BTOpPOM IpynIbl BhIIIE 110 CpaBHE-
HUIO C APYTMMH SKCTIEPUMEHTAIBHBIMU TPYIIIaMH Ha
485,0-1574,0 xr (2,0-6,6 %). MaccoBas momns xKupa B
MOJIOKE KOPOB IEPBOM M BTOPOW IPYMII BBIILIE B CPEa-
HeM Ha 0,05 % (p < 0,001) o cpaBHEHHUIO C OCTATBHBI-
MH HCCIEeIyeMbIMU TPYyNIIaMH >KUBOTHBIX. MaccoBast
Jons Oenka y Jodepeil BBICOKONIPOIYKTHBHBIX KOPOB
B cpeaaeM Ha 0,02 % Gombrre. Cpok X03sHICTBEHHOTO
UCTIONIB30BaHUS KOPOB, MaT€PH KOTOPBIX UMETH MAaKCH-
MalbHYT0 TpoayKTuBHOCTE 9 000 KT MOINIOKA (M MEHee),
coctaBmi 2,9 maktarud, 9To B cpeaneM Ha 0,1 maxra-
IIUH TIPOJIOJKUTENIFHEE TT0 CPABHEHHIO C IPYTUMH OIIe-
HUBAEMBIMH TPYTIIIAMH.

Takum 00pa3oM, CTPEecCOyCTOWINBOCTH KOPOB MO-
JIOYHOTO HAINpPABICHUSI TPOAYKTUBHOCTH B KadeCTBE
TIPU3HAKA BIMSET HA YPOBEHB UX YHOSI, CPOK MPOTYKTHB-
HOTO JIOJITOJICTHUSI ¥ IPYTHE HE MEHEE BAXKHBIE COCTABIIS-
forue dPGEKTHBHON CETSKITUH.

Oocyxaenue u BIBoAbI (Discussion and Conclusion)

Jlouepn OIICHWBAaeMBIX OBIKOB-TIPOM3BOAUTEINCH
TOJIIITHHCKUX JIMHHUH, NCTIONIB3yEMBIX Ha Ypae, pa3iiu-
YaJMCh 110 YPOBHIO YCTOWYHNBOCTH K CTpecc-(haKkTopam,
CBSI3aHHBIM C CE€30HHBIMHM W3MECHEHMSMH YCJIOBHH CO-
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nepxanust. [Toromku 6pikoB [Tottep 128367894 (nuHus
Buc bax Ainnan), Crapaen 658867 (nmunus Buc bak
Aiiman), Mapkoc 131801949 (sunust Pednexun Co-
BepuHr) u Tanep 4091 (nunus Pednexmn Coepunr)
SBJISIFOTCS JOCTOBEPHBIMH YIy4IIATEIsIMU MO CTPECCO-
ycroiunBocTH. [lpu sTom ot nouepei ObikoB [loTTep
128367894 u Mapkoc 131801949 nomnydeno Oouiblie
MoJj10Ka 3a 3,6 nakranuii — 31 313,6 u 32 538,1 kr coot-
BETCTBEHHO. YCTAHOBJIEHHAsI BBICOKAsI U MOJIOKUTEIb-
Has koppessinus [ICTP noareepxiaer npeanonoxeHue,
YTO THI CTPECCOYCTONUMBOCTHU Y KOPOB-J0Uepeil CBA3aH
C YPOBHEM CTPECCOYCTOWYHMBOCTH X MaTepei.
3aBHCUMOCTb yYPOBHS CTPECCOYCTOHYHMBOCTH C
MPOMCXOXKACHUEM )KUBOTHBIX OTMEUAIOT TAKXKE U APY-
rue aBTopsl [1; 26; 28]. B uccnenoanusax T. H. 3em-
JIIHYXUHOM HM3KUH YPOBEHb CTPECCOYCTOMYHUBOCTU
CIOCOOCTBOBAII TOMY, YTO YKMBOTHBIE YCTYIAJId CBEp-
CTHMLIAM IO JKMBON Macce M IMoKa3aTeasiM MOJIOYHON

il il ol il il ol

MPOXYKTUBHOCTU. Il0 MHEHMIO aBTOpa, KOPOBBI HHU3-
KO0 THUIIA CTPECCOYCTOMYMBOCTH B HEPAPXUUYECKOU
CTPYKType CTaJa 3aHUMAIOT MOJOKEHUE TOAYMHEHHO-
0, YTO HE MO3BOJISIET UM MOJHOCTBIO PEan30BaTh re-
Hetnueckuil norenmman [§]. Jlanusie A. 1. Ky3nernona
U JIPyTHX aBTOPOB COBMAJAIOT C Pe3yiabTaTaMu, MOJy-
YEHHBIMHU B HAIlIUX MCCIEOBAHUAX. Y UEHbIE BBIBUIIH,
YTO pa3HUIA B yAO€ >KUBOTHBIX PA3IMYHOIO YPOBHS
CTpeccoycTOHYNBOCTH cocTaBiaeT a0 15,7 % [9]. Ot1o
MOATBEPIKJAeT HAIIU BBIBOJBI O TOM, YTO HEOOXOIH-
MO OCYIIECTBIISITh CEIEKIHOHHYIO PabOTy C KPYIHBIM
poraTbIM CKOTOM, BKJIIOUasi B MOKa3aresid 0TOOpa THII
CTPECCOYCTOMYMBOCTH KUBOTHBIX.

IIpu n3yyeHun ypoBHsl CTPECCOYCTONUYUBOCTU KOPOB
MOJIOYHOTO HampaBJIeHUs MPOIYKTUBHOCTH CTaHOBUTCS
BO3MOJKHBIM TPOBOIUTH 3((PEKTUBHBIA OTOOP YKHMBOT-
HBIX JUIS YCIIEIIHOTO KOMIUIEKTOBAHHUS CTaa KOPOBaMH,
YCTOMYMBBIMU K CTpecc-pakTopam U B MOJIHOM 00beme

MPOSIBJISIFOIMMU CBOM F€HETUYECKUI MOTEHIIHAIL.
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Stress tolerance of black-motley breed cows
in the Urals region
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Abstract. In the Urals, one of the numerous breeds of cattle for the production of dairy products is common — black
and motley. In recent years, there has been a tendency to decrease the level of livestock with an increase in their
productivity indicators and a decrease in the duration of economic use. Scientific novelty. An assessment of the
types of stress resistance of cows-daughters from among the first heifers, depending on the highest milk productiv-
ity of their mothers, was carried out, bulls-improvers were identified by the type of stress resistance of daughters.
The purpose of the research was to study the stress resistance of cows of the black-and-white breed of the Urals.
Research methods. The work was carried out in cattle herds of high-tech breeding enterprises of the Sverdlovsk
region. 3315 daughters of 34 bulls-producers of various lines were evaluated to identify bulls-improvers on the
stress resistance of offspring. The assessment was carried out in two stages: 1) breeding bulls were selected whose
daughters did not reduce milk yield with seasonal changes in conditions of detention; 2) bulls whose resistance
rank did not exceed the rehabilitation rank were identified by the method of overlapping breeding fields. At the
same time, the reaction of the daughters of bulls to stress was assessed using the indices of reduction (I,) and recov-
ery (L) of the value of milk yield per month. Results. It was found that the cows-daughters of the evaluated bulls-
producers differed in the level of resistance to seasonal changes in housing conditions. Reliable bulls-improvers in
terms of the level of stress resistance of offspring have been identified: Potter 128367894, Stardel 658867, Marcos
131801949 and Thaler 4091. The low type of stress resistance of cows-daughters was noted in the group of highly
productive cows-mothers — 25 % of heads. In addition, the dependence of the level of stress resistance with the
origin of cattle is also noted by other scientists, which confirms the need to carry out breeding work with dairy
cattle with the inclusion of stress resistance of animals in the selection indicators.

Keywords: black-motley cattle, animal stress tolerance, bull improvement, types of stress tolerance.
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The response of maize lines to the Paraguay type of CMS
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Abstract. The development of cytosterile maize hybrids in Russia is a necessary condition for their wide imple-
mentation into production. To develop such hybrids, it’s greatly relevant to be aware how the lines react to
sterile cytoplasm. The study was carried out at the Agricultural Research Center “Donskoy” (ARC “Donskoy”)
in 2010-2021. The purpose of the current study was to classify the new self-pollinated maize lines according
to the composition of the fertility-restoring genes of the Paraguay (C) type of CMS, to optimize the number of
analyzing test-crosses. Methods. As initial material there have been used 45 new self-pollinated maize lines and
8 sources of sterility with different genetic structure. The method of complete top-crosses there have been identi-
fied 360 maize hybrids, used for estimation of the new lines’ reaction. Results. According to the study results,
the sterility-fixing lines KV 204, SP 286, DS 255, SP 207, DS 180, which had no fertility-restoring genes in the
dominant state, belonged to the I class. As the natural complete constant fertility-restorers there has been recom-
mended to use the lines of the VIII class KV 498, KV 272, KV 7/07, SP 357, RD 261, DS 295, SP 210, SP 197,
DS 177, DS 188, having all three dominant genes Rf4, Rf5, Rf6 in the genotype. The incomplete sterility-fixing
lines included the lines of the II-1V classes (KV 3, RD 245, SP 198, etc.). The incomplete fertility-restoring lines
were the lines of the V-VII classes (KV 469, RD 331, KV 276, etc.). There has been found out that the most com-
mon lines were the lines of the V (24.4 %) and VIII (22.3 %) classes. The scientific novelty of the study was an
optimal number and genetic structure of the analyzers WF 9¢ of the V class, Lc of the VI class and W 401c of the
VII class, which are necessary for crossings and allow identifying lines according to the fertility-restoring genes.
Keywords: self-pollinated lines, test-crossing hybrids, fertility-restoring genes, dominance, recessivity.
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Introduction

Cytosterile maize hybrids should be created in
Russia for introduction into production [1, p. 21]. De-
spite the fact that foreign breeding and seed companies
grow seeds of corn hybrids on a fertile basis, they are
intensively conducting research on CMS [2, p. 134;
3, p- 111]. In particular, the study of the stability of the
manifestation of sterility in various types of CMS [4,
p- 77; 5, p. 4322], the possibility of using a mixture of
fertile and sterile plants in corn crops [6, p. 2718], the
study of the genetic control of CMS in various crops
[7, p- 967]. Researchers note the importance of study-
ing CMS in corn, due to the fact that not varieties, but
hybrids are used in production [8, p. 15].There was
studied the effect of CMS on economically valuable
traits in corn [9, p. 415; 10, p. 431] and sorghum [11,
p- 55; 12, p. 21]. The use of various types of CMS helps
to overcome the difficulties that arise when creating
sterile analogues and reductants. Recently, the Para-
guayan (C) type of CMS has been of particular inter-
est to breeders and seed growers [13, p. 47; 14, p. 94].

38

A prerequisite for reliable restoration of fertility in the
Paraguayan type of CMS is the presence in the geno-
type of three complementary genes-restorers that are
in the dominant state (Rf4, RfS5, Rf6) [15, p. 22]. The
efficiency of converting hybrids to a sterile basis de-
pends on knowledge of how the lines react to sterile
cytoplasm, so studies aimed at obtaining such infor-
mation are relevant [16, p. 129; 17, p. 114; 18, p. 194;
19, p. 40]. Given the complexity of genetic control
of the Paraguayan CMS type, the sources of sterility
(analyzers) and the number of test crosses required to
identify lines are of particular interest. The purpose
of the research: to classify new self-pollinated maize
lines according to the composition of alleles of genes-
restorers of fertility of the Paraguayan type of CMS, to
optimize the number of analyzing crosses.
Methods

Field experiments were laid in 2010-2021 at the
Scientific Center “Donskoy” located in the southern
zone, the climate of the zone is temperate continental.
The average annual rainfall during the growing season



Agrarian Bulletin of the Urals No. 11 (226), -

of corn is 200.5 mm, HTC is 0.7. Due to unstable mois-
ture, the climate is characterized by aridity. The years
of the research were contrasting in terms of moisture
availability. The driest years were 2014, 2016, 2018,
and 2019 with precipitation during the growing season
of corn from 93.4 mm to 158.4 mm, which ranged from
46.6 to 79.0 % of the average annual norm. The years
2015, 2017, 2020 and 2021 turned out to be less arid
and more favorable for the growth and development
of plants with the amount of precipitation during the
growing season of corn 224.1-244.6 mm (112-122 %
of the average long-term norm). In the remaining years
of the experiment, the amount of precipitation slightly
differed from the average long-term norm. The soil of
the experimental plot is ordinary black soil, 120 cm
thick, humus content 3.5-4.4 % [20, p. 90].

The object of research was 45 new constant self-
pollinated maize lines: KV 204, SP 286, DS 255, SP
207, DS 180, KV 3, KV 87,RD 257, DS291, SP 209, DS
176, RD 245, SP 194, DS 197, SP 198, DS 173, KV 469,
KV 655, SP 275, RD 274, DS 273, SP 203, SP 195, DS
179, DS 185, DS 194, DS 199, RD 331, SP 206, DS 184,
KV 276, SP 231, DS 297, SP 180, DS 192, KV 498, KV
272, KV 7/07, SP 357, RD 261, DS 295, SP 210, SP 197,
DS 177, DS 188. Different sets of lines were studied
in different years. 9 lines were studied in 2010-2012,
4 lines in 2012-2014, 5 lines in 2014-2015, 5 lines in
20152016, 10 lines in 2017-2019. The largest group of
lines (12 pcs.) was studied in 2019-2021. Eight sterile
sources (analyzers) of different genetic structure were
taken for crossing with lines: Gb 834c¢, R 8l11c, 149¢, Kr
21c, WF 9c¢, Le, W 401c, V 158c¢. In source W 834 ¢, all
three fertility restorer genes are present in a recessive
state (rf4, rfS5, rf6). One restorer gene is in the domi-
nant state in three sources: R 811 ¢ (Rf6), 149 ¢ (Rf5),
Kr 21 ¢ (Rf4), the rest of the genes are recessive. One
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restorer gene in a recessive state is found in three other
sources: WF 9 ¢ (rf4), Lc (trf5) u W 401c¢ (rf6), the rest
are dominant. In the V 158 ¢ source, all three fertility
restorer genes of the Paraguayan CMS type are pres-
ent in the dominant state (Rf4, Rf5, Rf6). Taking into
account that the complete stable restoration of fertility
in the sterile cytoplasm of the Paraguayan type occurs
in the presence of all three genes in the dominant state,
the source of V 158 c is completely fertile, despite the
sterile cytoplasm.

In total for 2010-2021 by the method of topcross
crossings [21, p. 5] obtained 360 corn hybrids. The
level of fertility and sterility was assessed using the
Gontarovskiy scale [22, p. 27].

Results

Test-cross hybrids that were obtained in 2018 from
crossing 12 new early-ripening lines with sources of
sterility of the Paraguayan type of CMS were evalu-
ated in 2019-2021 by the flowering of panicles. Self-
pollinated lines showed themselves differently in test
crosses (Table 1).

Sterile offspring are designated as “s”, fertile — “f”.
The plus sign indicates the presence in the genotype in
the dominant state of the restorer gene, the minus sign
indicates the absence of the gene in the dominant state.

In crosses with sources of sterility Gb 834 c, all
lines had sterile offspring, with the exception of lines
DS 177 and DS 138, which differ in fertile offspring.
In the analyzed crosses with the source of sterility R
811c, the lines DS 192, DS 177, and DS 188 had fertile
offspring, and the rest of the lines were characterized
by sterile offspring. In crossing with the source of ste-
rility 149 c, the fertility of the lines DS 184, DS 177,
and DS 188 was restored. The fixation of sterility was
noted in the crossing of the source Kr 21s with the lines
DS 180, DS 176, DS 197, DS 173, DS 184, DS 192, and

Table 1
The flowering nature of test-cross maize hybrids and genotypic classes of fertility restoration,
2019-2021*
Sources of sterility
. Gb834c | R811c | 149c | Kr2lc | WF9c | Lc W401c | V158¢
Line I a | o | 4 vi | wvi | vm | Gemevpe | Class
——— ——+ —+ - +—— —++ + —+ ++ - ++ +
DS 180 s s s N s N s f ——— 1
DS 176 s s s s s s f f ——+ 11
DS 197 s s s N s f s f -+ 17
DS 173 s s s s f s s f +—— V4
DS 179 s N s f s f f f —++ V
DS 185 s s s f s f f f -+ + 4
DS 194 s N s f s f f f —++ V
DS 199 s s s f s f I f —++ Vv
DS 184 s s f s f s f f +—+ Vi
DS 192 s f s s f f s f ++— Vil
DS 177 f f f f f f f f +++ Vil
DS 188 f f f f f f f f ++ + VI
*s — sterile, f - fertile, “-” - presence of a recessive allele, “+” - presence of a dominant allele.
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the restoration - with the lines DS 197, DS 185, DS 194,
DS 199, DS 177 and DS 188 Hybrids created with the
participation of the source of sterility WF 9c and lines
DS 173, DS 184, DS 192, DS 177 and DS 188 had full
fertility, and the offspring from crossing the remain-
ing lines with the same source were sterile. In cross-
ing with the Lc source, only the lines DS 180, DS 176,
DS 173, and DS 184 fixed sterility, the rest restored
fertility. When using the W 401c as an analyzer, the
fixation of sterility occurred in the offspring with the
participation of the lines DS 180, DS 197, DS 173, DS
192, restoration of fertility was noted in the offspring
obtained with the participation of the remaining lines.

Comparing the nature of flowering of all test-
cross hybrids of the studied lines, the composition of
the alleles of genes-reducing agents in all used sterile
sources, the belonging of maize lines to the genotypic
class was established. In the self-pollinated line DS
180, all genes that restore fertility of the Paraguayan
CMS type are in a recessive state (class I). Accord-
ing to one gene - restoring fertility in the dominant
state, three lines contain different genes: line DS 176 —
gene Rf 6 (class I1), line DS 197 — gene Rf 5 (class I1I),
line DS 173 — gene Rf 4 (class IV). Six new lines have
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two dominant restorer genes: the Rf 5 and Rf 6 genes
(class V) in the lines DS 179, DS 185, DS 194, and DS
199; Rf 4 and Rf 6 genes (class VI) in the DS 184 line,
Rf4 and Rf5 genes (class VII) in the DS 192 line, RfS,
Rf6 (class VIII).

In 20172019, 10 new self-pollinated corn lines
were evaluated by the nature of flowering of test-cross
hybrids obtained from crossing with sterile sources
(Table 2).

Among them, all test crosses of the SP 207 line
(class I) were characterized by complete sterility, and
all test crosses of the lines SP 210 and SP 197 (class
VII) were characterized by fertility. The remaining
lines had a different pattern of flowering depending
on the source of crossing and belonged to intermediate
classes (II-VII).

In 2015-2016, similar studies were carried out on 5
self-pollinated corn lines. Line DS 255 had sterile off-
spring in any crosses, and line DS 295 had fertile off-
spring. The new self-pollinated lines DS 290, DS 273,
and DS 297 were characterized by different responses
to flowering, depending on the source of crossing (Ta-
ble 3).

Table 2
The flowering nature of test-cross maize hybrids and genotypic classes of fertility restoration, 2017-2019*
Analyzers
Self- 1 11 yii4 V4 |24 VIl VIII
politnated | Gb | Rsitc| 149 |Kr21c|\WF9c| L |W4olc| v isge eovPe | Class
c
T e T o B e o
SP 207 s N s s s N s f ——— 1
SP 209 s s s s s s f f ——+ V4
SP 194 s s N s s f s f -+ I
SP 198 s s N s f N s f +—— v
SP 203 s s s f s f f f -+ + V
SP 195 s s N f s f f f —++ V
SP 206 s s f s f S f f +—+ Vi
SP 180 s f s s f f s f ++ - VIl
SP 210 f f f f f f f f ++ + Vil
SP 197 f f f f f f f f + + + VIII
*s — sterile, f - fertile, “-” - presence of a recessive allele, “+” - presence of a dominant allele.
Table 3
The flowering nature of test-cross maize hybrids and genotypic classes of fertility restoration,
2014-2016*
Analyzers
Self.pollinated 1 11 11 v | 4 | 41 VII Genotype Class
line Gb 834c | R811c | 149c | Kr2lc | WF 9c Lc W40Ic¢
— ——t | —F— | o= |+ | A=t | -
DS 255 s K} s K K s N - 1
DS 291 s s s s s s I ——+ 17
DS 273 s s s f s f f -+ + V
DS 297 N f s s f f f + +— VIl
DS 295 S f f f f + 4+ + 2004
*s — sterile, f - fertile, “-” - presence of a recessive allele, “+” - presence of a dominant allele.
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Table 4
The flowering nature of test-cross maize hybrids and genotypic classes of fertility restoration,
2014-2015*
. Analyzers
Self-pollinated | Gy g34c| R811c | 149c | Kr21c | WF9c | Lc | W40lc| Genotype | Class
T T B I T - A
RD 257 s s N s s N f ——+ 11
RD 245 s s S s s f s, pf -+ - 17
RD 274 s s s f N f f -+ + V
RD 231 s s f s f s, pf f +—+ Vi
RD 261 f f 7 ! f R viIl
*s — sterile, f - fertile, pf - partially fertile, “~” — presence of a recessive allele, “+” - presence of a dominant allele.
Table 5
The flowering nature of test-cross maize hybrids and genotypic classes of fertility restoration,
2012-2014*
. Analyzers
Self-pollinated | Gy g34c] R811c | 149 | Kr2lc | WF9c | Lc | W40l | Genotype | Class
——— | ——+ | = | A= |+ | =+ | -
SP 286 s s s s s s s -—— /
SP 275 s s s f s f f -+ + 14
SP 331 s f s, pf s o f f f + + - Vil
SP 375 f f f f ' ! 7 . VI
*s — sterile, f - fertile, pf - partially fertile, “-” - presence of a recessive allele, “+” - presence of a dominant allele.
Table 6
Systematization of maize lines according to the state of alleles of the fertility-restoring genes, 2010-2021
Line Genotype Class
KV 204, SP 286, DS 255, SP 207, DS 180 wfpf f ot 1
KV 3, KV 87, RD 257, DS 291, SP 209, DS 176 rfrf, rfrf, RE.RF, 1
RD 245, SP 194, DS 197 rfrf, RERS rf 1, i
SP 198, DS 173 RERS, tf rf rfo1f, w
KV 469, KV 655, SP 275, ;ES’Z.S) 2D7§119)5 25;15;1; 203, SP 195, DS 179, DS of1f, Rf-RY, RE.RF, v
RD 331, SP 206, DS 184 RERf, rff, Rf.RF, Vi
KV 276, SP 231, DS 297, SP 180, DS 192 RRf, RERf, 1 f, Vil
KV 498, KV 272, KV 7/07, SP;;%S?@%L DS 295, SP 210, SP 197, DS RfRf, Rf.Rf, Rf,RF, VIII

Comparing the results of the assessment of the fer-
tility of these lines, they are assigned to classes 11, V
and VIL.

In 2014-2015, the response to CMS of the Para-
guayan type was evaluated in 5 other self-pollinated
maize lines. Not a single line has been identified that
has sterile offspring from crossing with all sterile
sources. Line RD 261 had fertile offspring in crosses
with all sources of sterility. The remaining lines (RD
257, RD 245, RD 274, 231) were characterized by a
different reaction — from complete sterility to com-
plete fertility. Based on the results obtained, they are
assigned to classes II, V and VI. The semi-fertile hy-
brid combination obtained from crossing the line RD
231 and the source of sterility Lc had a small number
of sterile plants, which is apparently due to the incom-
plete constancy of this line (Table 4).

In 2012-2014, another set of new lines was evaluat-
ed according to the nature of the flowering of panicles
of hybrids obtained with the participation of these lines
and sterile sources. In all crossing combinations, line
SP 286 had sterile offspring, line SP 375 had fertile
ones, and the new self-pollinated lines SP 275 and SP
331 differed in the diversity of flowering of test cross
progeny from complete sterility to complete fertility,
depending on the sources of crossing (Table 5).

These lines are assigned to classes V and VII. Hy-
brid combinations 149 ¢ x SP 331 and WF9c x SP 331
differed in heterogeneity in plant flowering. In the first
combination, along with sterile plants, incompletely
sterile ones were present (class 3). Presumably, the
insufficiently complete constancy of this line was the
result of splitting according to the level of fertility and
the completeness of sterility.
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Table 7

Identification of genotypic classes of fertility restoration based on the optimal number of analyzing

test-crosses, 2019-2021*

Analyzers
. vV |21 Vi
Line WF 9¢ Le W 401c Genotype Class
—++ +—+ ++—
DS 180 s s s ——— /
DS 176 s s ! —_+ 1
DS 197 s ! s i 1l
DS 173 7 s s F—— v
DS 179 s f S/ -+ + 4
DS 184 f s f - Vi
DS 192 f f s + 4+ - Vil
DS 177 7 f . VI
*s — sterile, f - fertile, “~” - presence of a recessive allele, “+” - presence of a dominant allele.
Classes:
170 % =] =7
22.30 %
13.30 %
|
=T v

11.10% |

8.70 28

‘ 6.70 %
ny

=V

4.40 %%

w7 m T

Fig. 1. Percentage of maize lines due to the genotypic classes of fertility restoration, 2010-2021

Based on the results of evaluating the reaction of
9 lines in 2010-2012, a complete fixer of sterility was
identified — KV 204 (class I) and constant restorers of
fertility: KV 498, KV 272, KV 7/07 (class VIII). Lines
KV 3 and KV 87 (class II) turned out to be incomplete
fixers of sterility, KV 469, KV 655, KV 276 (classes V,
VII) were variable restorers.

In total, for the period from 2010 to 2021, there
were studied 45 new self-pollinated maize lines, which
allowed them to be systematized (assigned to certain
classes) according to their genotype, depending on the
dominant or recessive state in which the genes restor-
ing the fertility of the Paraguayan CMS type are pres-
ent (Table 6).

Among them, CV 204, SP 286, DS 255, SP 207,
and DS 180 belonging to class I and having the gen-
otype rfdrf4 rf5rf5S rforf6 should be considered the
most valuable among them for the creation of sterile
analogues and use as sterility fixers of the Paraguayan
type of CMS. These lines, in crossing with any sterile
forms, fix the sterility of the Paraguayan type of CMS.

42

For use as natural fertility restorers of the Para-
guayan type CMS, the following lines are recom-
mended: KV 498, KV 272, KV 7/07, SP 357, RD 261,
DS 295, SP 210, SP 197, DS 177, DS 188, belonging to
class VIII (genotype Rf4Rf4 RfSRf5 RfoRF6). These
lines completely restore fertility in crosses with any
sterile forms.

An intermediate position is occupied by self-pol-
linated lines belonging to classes II-VII. Lines II - IV
classes should be characterized as incomplete fixers of
sterility. In lines belonging to the second class CV 3,
CV 87, RD 257, DS 291, SP 209, DS 179 (genotype
rfarf4 rf5rf5 RfoRF6), sterility is fixed in crosses with
sterile forms in which the genes that restore fertility
are absent in the genotype in the dominant state Rf 4
and Rf 5. In lines of the third class RD245, SP 194, DS
197 (rf4rf4 RfSRES rforf6), sterility is fixed in crossing
with sterile forms that do not have the genes Rf 4 and
Rf 6 in the dominant state. Lines of the fourth class
RD 245, SP 194, DS 197 (Rf4Rf4 rf5rf5 rforfo) are
fixatives in relation to sterile forms in the genotype of
which the rf 4 and rf 6 genes are in a recessive state.
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Lines of classes V-VII are characterized as vari-
able fertility restorers, that is, in crossing with not all
sterile forms, they restore fertility. Lines of the fifth
class: KV 469, KV 655, SP 275, RD 274, DS 273, SP
203, SP 195, DS 197, DS 185, DS 194, DS 199 (geno-
type rf4rf4 RfSRfS RfoRF6) restore fertility with ster-
ile forms that have the gene —reducing agent Rf4 in the
dominant state. The sixth class includes lines RD 331,
SP 206, DS 184 (genotype Rf4ARf4 rf5rf5S Rf6RF6). To
restore fertility, the Rf 4 gene is additionally required.
Lines of the seventh class KV 276, SP 231, DS 297,
SP 180, DS 192 (genotype Rf4Rf4 RfSRfS5 rforf6) are
fertility restorers in relation to sterile sources that have
the Rf 6 gene in the genotype in the dominant state.

The frequency of occurrence of lines of different
classes varies greatly (Fig. 1).

The fifth (24.4 %) and eighth (22.3 %) classes
turned out to be the most numerous, the lines belong-
ing to the fourth class (4.4 %) are the least common.
The first class (complete sterility fixers) includes
11.1 % of the lines.

The use of eight sterile sources, and the evaluation
of test cross hybrids obtained with their participation,
makes it possible to classify maize lines according to
fertility restoring genes. Such information is useful for
targeted and efficient work on the creation of maize
cytosterile hybrids.

However, the use of all sources of sterility requires
a large amount of work. Therefore, reducing the num-
ber of analyzers without distorting the evaluation re-
sults is of practical interest. Analyzing the results of
the studies, we came to the conclusion that the use of
three out of eight sterile sources allows us to obtain
sufficiently complete information to determine the
state of the genes that restore fertility. In this case, it
is necessary to select sources of certain classes: the
fifth (WF 9c), the sixth (Lc) and the seventh (W 401c)
(Table 7).

Lines belonging to different classes will have dif-
ferent flowering patterns of testcross hybrids depend-
ing on the analyzer used. By these differences it is pos-
sible to identify the belonging of each line to a certain
class. Thus, by arranging the sources of sterility in as-
cending order of classes from the fifth to the seventh,
we obtain the following combination of sterile (s) and
fertile (f) test crosses by class: the first (c — ¢ — c), the
second (s — s — ), the third (s — f —s), fourth (f—s —s),
fifth (s — f—f), sixth (f— s — f) seventh (f — f— s), eighth
(f — f = f). The combination of sterile and fertile test

il il ol il il ol

crosses is individual for each class of lines, which al-
lows them to be identified.

Only constant lines should be taken to assess re-
sponse to CMS. The use of non-constant lines can
make their evaluation difficult. Test cross progeny
of such lines are often split by flowering into sterile,
fertile and semi-fertile plants. Presumably, the reason
for the separation of semi-fertile plants can be not only
the genetic unevenness of the lines, but also the pres-
ence of modifier genes in their genotype. Therefore,
in these cases, three analyzers may not be enough to
evaluate the response of lines to CMS. For example,
additional crosses involving the source of sterility of
the fourth group (Kr 21c) with the dominant Rf4 gene,
which makes it possible to identify the lines belonging
to the most numerous fifth group, may be appropriate.

Discussion and Conclusion

Using specially selected sources of sterility, in
2010-2021, 45 self-pollinated maize lines were sys-
tematized by genes that restore fertility.

The first class includes the lines KV 204, SP 286,
DS 255, SP 207, DS 180, they are the most valuable
for creating sterile analogues, as they completely fix
sterility. The second class includes the lines of incom-
plete fixers of sterility KV 3, KV 87, RD 257, DS 291,
SP 209, DS 176, having the Rf6 gene in the genotype
in the dominant state, the third class includes the lines:
RD 245, SP 194, DS 197 are incomplete sterility fixers
with the dominant Rf5 gene, and the fourth one con-
tains SP 198 and DS 173 with the dominant Rf4 gene.
Variable restorers of fertility are lines of the fifth class
(KV 469, KV 655, SP 275, RD 274, DS 273, SP 203, SP
195, DS 179, DS 185, DS 194, DS 199) with genes Rf5,
Rf6 in the dominant , lines of the sixth class RD 331,
SP 206, DS 184 with genes Rf4, Rf6 in the dominant
state and lines of the seventh class KV 276, SP 231, DS
297, SP 180, DS 192 with dominant genes Rf4, Rf6.
The largest of interest in the creation of cytosterile hy-
brids are the lines of the eighth class (K'V 498, KV 227,
KV 7/07, SP 357, etc.), which belong to the natural con-
stant fertility restorers of the Paraguayan type of CMS.

Information about the behavior of lines in sterile
cytoplasm allows efficient and purposeful work on
the creation of cytosterile hybrids. It was revealed that
the most numerous classes are the fifth (24.4 %) and
eighth (23.3 %), the least is the fourth (4.4 %).

The optimal number of analyzers to obtain infor-
mation about the behavior of lines in the sterile cyto-
plasm is three (WF 9c, Lc, W 401c).
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Excel. Pesyabrarsl. [1o nokycy Tpancheppuna (7f) y oneneit Manozemenbckord 1 bablie3seMeTsCkor TYHAPHI OBLITO
BBISIBJICHO IO AEBATH ajuieNied. Y OCTPOBHBIX KOJTYEBCKHX M MAaTEPHKOBBIX UYKOTCKHX OJICHEH — ISITh U CEMb
aJuteNnel cooTBETCTBERHO. 110 amenbHOMy pasHOOOpasHIO MEYEHOUHOH dcTepassl (Est-P,) u ISSR-pparmenTon
JHK oGcnenoBanHble MOy sy He paznuyanuck. Cyns no 3HadeHHsM uHAekcoB lllenHoHA n 3 PEeKTHBHBIX
AIIEMEHTOB, YPOBEHb TEHETUIECKOTO Pa3HOO0pasns YUyKOTCKOH MaTepUKOBOM TyHAPOBOi n KonryeBckoit ocTpoB-
HOW ToTTy sIuid ObLT HIKeE, 9eM BocTouno-EBponelickux TyHIPOBBIX MaTepPUKOBBIX MOMYIANH. OTHOCHTEIIEHO
CEBEPHBIX OJIEHEH MaTepuKkoBOM TyHIpbl BocTounoil EBpornbl UykoTckas marepukoBas U ocTpoBHas Konryesckas
nonynsamuy 1o yacroram 10 u3 11 ISSR-pparmentos JIHK, anneneit Est-P,, a Taxxe penkux amnened Tf musep-
THPOBAJIM B IPOTHUBOIIOJIOKHBIX HAlpaBIeHUsIX. PaHkiupoBaHue 00CIeI0BaHHBIX TOMYJISIIUIL IT0 YPOBHIO TEHETH-
YECKOTO pa3sHOOOpa3usl, OLEHEHHOTO C MTOMOIIbI0 NHJIEKcOoB [IleHHOHA 1 3()(EKTUBHBIX TPYTIII IO Pa3HBIM THIIAM
MapKepoB, JaJld HEOIHO3HauHble pe3yabsrartel. Hayunas HoBu3zHa. Bo BpemenHoM npomexytke 40-50 net no
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IocranoBka npod.aemsl (Introduction)
[Ty6nukanus M. bpenna B 1964 r. monoxuia Ha-

6enkoB 1 pepMeHTOB [3] y IMKHUX B TOMAITHUX CEBEp-
HBIX oneHuil [3; 4]. [eHoreorpadndeckuii anaim3 pac-

YaJo U3yYeHUIO TeHETUKO-TIOMYISIIHOHHON CTPYKTYpBI
CEBEPHOTO OJICHSI C TOMOIIBIO0 TeHETHYECKUX MAPKEPOB
[1]. B nameii crpane uccienoBanue noimmopdusma
6enKoB 1 (EepPMEHTOB Y CEBEPHOTO OJICHS HAYaJIOCh C
nyomukanuu 1. H. HlyOuHbIM pe3ynbraToB Hccieno-
BaHMS TPAHC(EPPHHOB y CEBEPHOTO OJICHS U eBPOIICH-
ckoro socs [2]. B panpHeilmieM moj pyKOBOJACTBOM
I1. H. lly6una Obut n3ydyen nonmumopdusm Gonee 20

N
(o))

MpesieNIeHNs aJJIeIbHBIX BAPUAHTOB M T€HHBIX YacTOT
Tf n neveHounOM dcTepassl (Esi-P,) TO3BONWI TTOApa3-
JIEITUTh MAaCCHUB JIOMAIIHUX TyHJPOBBIX CEBEPHBIX OJIe-
Hell, obuTaromux Ha Tepputopun CeBepa EBpasuu, Ha
JIBE OOJBIIINE TPYTIIBI MOMYIIALUNA C YCIOBHOW TPaHH-
1eit mo p. Jlene [4; 5].

C 2000-x TT. B FEHETUYECKUX HCCIICIOBAHUAX Ce-
BEPHOTO OJIEHSI Hayajau LIMPOKO ucnonb3oBars JHK-



Agrarian Bulletin of the Urals No. 11 (226), - S S S D

Mapkepbl. OHUM U3 MEPBBIX OTEUECTBEHHBIX MCCIIE-
JIOBaHUil B JAHHOM 00JIACTH OBLIO H3YYCHHUE MTOJTUMOP-
¢usma mutoxonnpuansHoit JIHK u ISSR-PCR mapke-
POB B TyBHHCKOW MOMYJSAILMN CEBEPHOTO oJyieHs [6; 7).
[To3nHee ¢ MOMOILIBIO BHICOKOMOIMMOP(HBIX CHUCTEM
MHKpOCATEJUTUTOB Obljla MOKa3aHa BO3MOXKHOCTb BbI-
SIBJIGHHUsI 0COOEil CEeBEpHOro OJICHS, MPUHAISKAIINX
K JIUKOHW, JOMAaIlHEeW WM CMemaHHbIM (opmam [8].
A. H. KoposneB ¢ coaBTOpamu mpoOBETH UCCIIEI0OBAHHE
nojuMopdusmMa KoHTpoJibHOTO perroHa MTIHK aukux
U JOMalIHUX CEBEPHBIX OJICHEH MarepuKOBOM 4acTU
Esponeiickoro Cesepo-Bocrtoka Poccun [9]. Ha ocHo-
BaHUM aHAJHM3a HYKJICOTUIHBIX MOCIEI0BATEIbHOCTEN
TUNepBapruadesIbHOTO y4acTKa KOHTPOJIBHOTO PernoHa
MTIHK 1O. U. PoxxkoB ¢ KomieraMu yTOYHWIA BHY-
TPUBHJIOBYIO T€HETHUECKYIO CTPYKTYpY JUKOTO CEBEp-
HOTo oJieHs1 Ha Tepputopun Poccuiickoir Denepanuu
[10]. FO. A. CtonmoBckuii ¢ coaBTOpaMH MOKa3aIH BbI-
COKYI0 3(()EKTUBHOCTh HUCIIOIB30BAHMSI TOTUMOP(HHU3-
ma STR-mapkepoB JIHK s unentudukanmum gomari-
HUX ¥ JIUKUX (DOPM CEBEPHOT'O OJICHSI, X MPUHAJUICK-
HOCTHU K KOTHUIIAM U TOPOJaM, a TakKe ONpeeNeHus
MHTPAlIMOHHBIX TOTOKOB BHYTpH Buaa [11]. Psa pador
OBbUT TOCBSILEH HCCIIEJOBAaHNUIO T€HETHUECKON M3MEH-
YUBOCTH B JIOKQJIbHBIX ITOMYJISILUSAX, OOUTAIOUIMX Ha
rpanuuax pacrnpocrpanenus suna [ 12—14]. Jian-Cheng
Zhai et al. reHoTunpoBasyu 1o 11 MUKpOCaTETUTHBIM
JIOKyCaM CaMyI0 F0XKHYIO MOITYJISIHIO CEBEPHOTO OJICHS
(Rangifer tarandus), oburaroiiyto B ropax bombiioro
Xwunrana. [To MHeHHIO HccnenoBarenei, 11 coxpaHe-
HUS JIOKAJIBHBIX MaJOYUCIICHHBIX MOIMYJISLUI CEBEPHO-
IO OJIeHsI HEOOXOAMMO CO3/1aHUE TPUPOAHOTO 3aMOBE-
HHMKa U yBelIMueHHe 0OMEHa OJICHSIMH MEXIly pa3jnd-
HbeiMH nonyssinusivu [12]. Anderson  D. G. et al. uc-
CJIC/IOBAJIM BIIMSHUE HAa TeHETHUYECKYo auddepeHma-
LU0 MEXKTy MOIMYJISLUSIMU TPAIULIUK SBEHKOB TIpeTHa-
MEpPEHHO CKpEIINBaTh JTOMAIIHETr0 U TUKOTO CEBEPHOTO
onensi. B pesynbrare uccnenosanus curaryp MmtIHK
U MHUKPOCATEJTUTOB YCTaHOBUJIM BBICOKYTO AuddepeH-
[UAUIO MKy TUKUMHU U JOMALTHUMH TTOIYJISILIUSIMH.
[Ipennonoxxunu, 4To MOJENb OJOMAIHUBAHMA, MpPU
KOTOPOUW JTMKHE CaMIlbl U JOMAIIHUE CaMKH BBIOOpPOY-
HO CKpEIUBAIOTCS 0€3 TOTaIBbHOM rMOpUan3aIuu J10-
MalllHeH MOMyNAHUY, MOJAEPKUBACTCA HCKYCCTBEHHO
[13]. bonpIoe KOIMUECTBO UCCIIEIOBAHUI MOCBSILEHO
TEHETUYECKOU XapaKTEPUCTUKE HMOIMYJLUNA CEBEPHOIO
onenst o ISSR-pparmenram JTHK [15-18]. Ananuzy
B3aUMOCBsI3U mosiuModuzMa ISSR-PpparMeHTOB € XO-
3sICTBEHHOIIEHHBIMH [TPU3HAKAMU TTOCBSIIIIEHA paboTa
I'. 5. bpezranosa u JI. C. Urnarosuu [19].
3HAYUTENBHOE MECTO B IMOMYJSAIMOHHO-TEHETHYE-
CKUX HCCIICIOBAHUAX CEBEPHOTO OJIEHS YIeNIAETCs KO-
JIOTO-TEHETUYECKUM U IBOJIIOIMOHHBIM acniekram (op-
mupoBanus reHoponaos. I1. H. Illyoun obparun BHU-
MaHHE Ha BO3HHUKHOBEHHE B MOIYISLUU JOMAIIHETO
CEBEPHOIO0 OJICHs reorpapuIeckoil KIMHBI [0 YaCTOTaM
renoB Tf'w Est-P_. B pesynbrate MOAENMPOBaHUs HpO-

il il ol il il ol

1[ecca BOCTIPOM3BO/ICTBA PENPOAYKTUBHO H30JIUPOBAH-
HOW TIOMYNALMU CEeBEpHBIX oneHeil octposa Konryes
€My yZAaJoch MOKa3aTh, YTO BEPOSTHOCTH CIy4alHOTO
OTKJIOHEHUsI YaCTOT ajuienel £si-P, y OCTpOBHBIX OJie-
HEIl OT 'eHHBIX YacTOT B POTUTEIBCKOI MaTepHKOBOMN
MOMYJISIIIMK He MPEBbIIaa NATUIIPOLEHTHBIA yPOBEHb
3HaYUMOCTH [3]. IHTepec K 9K0I0ro-reHeTUYecKoil Te-
MaTHKe He CHUKaeTcs U B HacTosiee Bpems [20; 21].

Ienp uccnen0BaHUS — HA OCHOBAaHUU COMOCTaBIIC-
HUsI YPOBHSI TEHETHYECKOrO Pa3HOOOpa3usi, OICHEH-
HOTO B OJTHUX M TeX K€ MOMYJSALHUSAX TOMAIIHEero ce-
BEPHOTO OJICHS C MOMOIIBIO Pa3HBIX THIIOB MapKepoB,
MOJIYYUTh HOBYIO HH(OPMALUIO [Tl IOHMMAaHHMS TeHe-
TUKO-TIOMYJIALMOHHBIX MEXaHU3MOB aJanTanuu Rangi-
fer tarandus L., 1758 B MEHSIIOLIIMXCS YCIOBUSIX CPEABbI.
MeToaonorusi u MeToabl uccjaenosanus (Methods)

I'eneTnueckyo XapakTEpUCTHKY MOIYJISILUNA J10-
MAIlIHET0 CEBEPHOTO OJICHS TOJIYYWIM B pe3yibTare
aHajM3a OIYOJIMKOBAaHHBIX B JIUTEpaType pesysbTa-
TOB HCcJeoBaHusl nonumopdusma OenkoB u ISSR-
¢parmentoB JIHK [3; 5; 15-17]. Jna ananu3za reHe-
THYECKOTO Pa3HOOOpa3usi MO HACIEJCTBEHHOMY I10-
auMopdu3My OeJIKOB B 00pabOTKY BKIIIOUMIH PE3Y/ib-
TaThl UCCICIOBAaHUS MONMUMOp¢u3Ma TpaHcHEeppUHOB
(Tf) n mennenHoit nmeueHouHolt screpasel (Est-P)) y
CeBepHBIX oJieHed BocrouHo-EBponelickux TyHApoO-
BBIX MAaTE€pPUKOBBIX MHONyasuuil: Mano3eMenbckon
(xonxo3bsl Henerkoro aBroHomuoro oxpyra (HAO):
«Iyte k KOMMyHU3MY», «Poccusp», um. Blyuelicko-
ro), bonbiiesemenbekoii (coBxo3sl PecnyOmuku Komu
(PK): «I'opoackoit», «Mxemckuity, «Duon», «bomb-
mras MHTa»), penpoayKTUBHO M30JIMPOBAHHBIX OT HUX
u reorpaduuecky ONM3KON K HUM TOIMYJISIIIMK OCTPOBA
Konryes (coBxo3 «Konryesckuii») u TeppUTOPHAIBLHO
YIAJICHHON MaTepUKOBOM TYHIPOBOH MOIYJIALUU Ce-
BEpPHBIX OJieHe YyKOTCKOTO MOIyoCTpoBa (COBXO3BI
Uykotckoro aBroHoMHoro okpyra (HAO): «ITuonepy,
uM. 1 PeBkoma UykoTku, «Kanyamanckuit», nm. XXII
cpeszna KIICC, «/Ipyx6a», «KommyHucT»). Metonu-
Ka 2JIeKTPOQOPETHIECKOr0 HCCIEeOBAHUS OUOXUMH-
yeckoro nonumopdusma Tf (tpancdeppuna) u Est-P,
(kxap6okcmiIacTepasa neueHu) u3noxena B [3, c. 27-29,
50, 52, 86].

JI1st TeHeTU4ecKOM XapaKTEpPUCTUKU IOyl
mo ISSR-mapkepaM UCIOJIb30BAId OMYOIMKOBAHHBIC
JITaHHbIE PEe3YJIbTaTOB UCCIIEOBAHUS JOMAIIHUX CEBEp-
HbIX oneHell Manozemenbckoi (Kanuno-Tumanckoit)
nonyssinun (CIIK «Muaura», HAO) [15], ocTtpoBHOI
Konryesckoit momynsinuu  (CEMbCKOXO3HCTBEHHBIIH
npousBoacTBeHHBIN KkoomepatuB — CIIK «Konryes-
ckuity, HAO) [16], UykoTckoli aBTOHOMHBIN OKpYT,
cenbckoxo3siicTBenHble mpeanpusatus — CXIT «lIu-
oHep», «Baexckuity, «Bo3poxaeHue», «AMrysma,
«Haynckoe») [17] u BonplieseMensCkoit MOMyIISIIUN
(CIIK «OneneBony», PK, naHHble mpenocTaBiIeHBI XO-
3stiictBoM) [18]. MccnenoBanus nonumopdusma ISSR-
(dparmenroB JIHK BBINONHEHBI TI0 CTaHIAPTHOMY ME-

47

sardojouyoajoiq pue L3o[01g

TT0T “V "BA AOYLIBYZ “S ‘A AOYNAIRIN O



Buonorusa u 6uoTexHonOrnmn

o a

<« Arpapmsui ecrnyx Ypana Ne 11 (226), 2022 .
., b, b, D Ny b, Ny

TOy (PIAHKUPOBAHUSI MHBEPTHPOBAHHBIM MOBTOPOM
MHKpPOCATEJUINTHBIX JIOKycoB yudacTkoB JIHK (ZSSR-
PCR-mapxkepsl), pazpadoranHomy E. Zietkiewicz et al.
[22]. TlonyueHHble naHHBIE 00pPabOTAIM C ITOMOUIBIO
CTaHAapTHBIX KOMIIBIOTEpHBIX mporpamm  Gelstats
[15] u Genepop [17]. Otkinonenus yactot aeneit Tf

n ISSR-parMeHTOB OT CpeIHEB3BEUICHHBIX 0 JIBYM
MaTEpUKOBBIM TYHJPOBBIM BocTouHOEBpOIEHCcKUM
MOMYJISIIUAM y oJieHe# ocTpoBHOI Konryesckoit u ma-
TEPUKOBOH UyKOTCKOM TyHAPOBBIX momynsuui (Ap,)
HOPMHUPOBAIIN K CTAHAaPTHOH OUIMOKE pasHULEI (s, ).
CranaapTHbele OIIMOKM YacTOT BCTPEYAEMOCTH alljie-

Tabnuua 1

Yacrora BcrpedaemocTy ISSR-pparmMeHToB y ceBepHBIX o/eHell ocTpoBHoit Konryesckoii,

Yyxkotckoii 1 Bocrouno-EBpomneiicknx MaTepMKOBBIX IOy /LA

®parmentsl JJHK Yacrora BecTpeyaeMocT ISSR-pparMeHTOB B NOMy I UAX *
K Yykorckast
Mauozemenbekas | bouabmesemenbekas OJITyEBCKA MaTepUKOBast
Ne Jlnuna (CIIK Unauray, (CIIK «OneneBoay, 0cTpoBHas (CI[K TYH/APOBasi
n="718)? n = 365)* «Ko‘m}’eBCKP >, (nAATHh X03M1HCTB,
n=117) n =392y
1 180...210 0,127 +0,0053 0,066 + 0,0052 0,032 +0,0081 0,126 +0,0077
2 220...230 0,019 +0,0022 0,083 £ 10,0058 0,006 = 0,0036 0,028 +0,0038
3 240...330 0,166 = 0,0060 0,159 +0,0077 0,220 +0,0190 0,160 £ 0,0086
4 330...350 0,058 +0,0037 0,038 £ 0,0040 0,015 £ 0,0056 0,063 £ 0,0057
5 350..430 0,169 = 0,0060 0,153 £0,0076 0,211 £0,0188 0,160 £ 0,0086
6 440...520 0,173 £0,0061 0,161 £0,0077 0,214 £0,0189 0,152 +0,0084
7 520...570 0,091 £+ 0,0046 0,145 +0,0074 0,064 +0,0113 0,133 +0,0079
8 650..690 0,072 £ 0,0041 0,047 £ 0,0045 0,012 £ 0,0050 0,098 £ 0,0069
9 700...770 0,062 £+ 0,0039 0,077 +0,0056 0,135+0,0157 0,042 £+ 0,0047
10 850...980 0,021 +0,0023 0,032 £ 0,0037 0,038 = 10,0088 0,025 £ 0,0036
11 | 1100...1300 0,043 +0,0033 0,041 +0,0042 0,053 +£0,0103 0,011 +0,0024
PaccunrTano no yacroram ISSR-¢pparmenton
HNupexc llennona 2,201 2,249 1,974 2,181
()
D (ExpI,) 9,03 9,48 7,20 8,86

IIpumeuanue. * Paccuumaro Hamu no oanuvim: " ? Pomanenko T. M. [u op.] [15; 16], °I. A. bpuizeanos [17], "0annvie npedocmasnervr CIIK
«Onenesood», n — KOAUUECNBO HUBOMHDLX.

Table 1
Frequency of occurrence of ISSR fragments in reindeer of the Kolguev island,
Eastern European and Chukchi mainland populations

DNA fragments Frequency of occurrence of ISSR fragments in populations*
, Bol’shezemel’skaya Kolguevskaya
M, a{ozemel skaya tundra osrovnaya Chukotskaya
mainland tundra . . .
asricultural mainland (agricultural materikovaya
No. Length 8 . (agricultural production tundrovaya
production . .
. (production cooperative (five farms,
cooperative cooperative “Kolguevskiy”, n=392);
“Indiga”, n = 718)? | . peranve sues
Olenevod”, n = 365) n=117)
1 180...210 0.127 £0.0053 0.066 + 0.0052 0.032 +0.0081 0.126 £ 0.0077
2 220...230 0.019 £0.0022 0.083 £ 0.0058 0.006 = 0.0036 0.028 £ 0.0038
3 240...330 0.166 + 0.0060 0.159 + 0.0077 0.220 £ 0.0190 0.160 £ 0.0086
4 330...350 0.058 £ 0.0037 0.038 = 0.0040 0.015 +0.0056 0.063 +0.0057
5 350..430 0.169 £+ 0.0060 0.153 £ 0.0076 0.211 £0.0188 0.160 + 0.0086
6 440...520 0.173 £ 0.0061 0.161 +0.0077 0.214 +0.0189 0.152 £ 0.0084
7 520...570 0.091 £ 0.0046 0.145 +0.0074 0.064 +£0.0113 0.133 £0.0079
8 650..690 0.072 + 0.0041 0.047 £ 0.0045 0.012 £ 0.0050 0.098 £ 0.0069
9 700...770 0.062 = 0.0039 0.077 £0.0056 0.135+£0.0157 0.042 £ 0.0047
10 850...980 0.021 +0.0023 0.032 +£0.0037 0.038 £ 0.0088 0.025 £ 0.0036
11 | 1100...1300 0.043 £ 0.0033 0.041 £ 0.0042 0.053+0.0103 0.011 £0.0024
Shannon Index (I,) 2.201 2.249 1.974 2.181
D (Expl,) 9.03 9.48 7.20 8.86

Note. * Here and further calculated by us according to: *? Romanenko T. M. et al. [15; 16], > G. Ya. Bryzgalov [17], *data provided by the
agricultural production cooperative “Olenevod”, n is the number of animals.
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neit u ISSR-dpparMeHTOB paccyuTalld 10 AITOPUTMY
JUTSl Ka4eCTBEHHBIX MPU3HAKOB [23; 24].

ITo pacnpenenenuto wyactor amneneid u ISSR-
(dparmenToB ObUTM paccuuTaHbl UHAEKCHl llleHHOHA
(/g,) [25]. Tlocnennue no cpaBHEHHIO ¢ APyrUMH Oonee
CIeLaIM3UPOBAaHHBIMI  MepaMu  OuopazHooOpasus
HUMEIOT TIPEHMYIIECTBO, MOCKOJBbKY C HX HOMOILBIO
MOYKHO OLICHUTb JIFOOYIO0 T€TepPOreHHOCTh HE3aBUCUMO
oT ee Ouosornueckoil mpupons! [26]. B omanyme ot
WHJIEKCA TeTePO3UTOTHOCTH, MaKCUMaJIbHOE 3HAUYCHHE
KOTOPOTO JUIsl JIF0OOTO Yuciia ajiesield paBHO 1, BepX-
Hsis Tpanuna unjaexca lllennona pasna /n(M), tne M —
yucino atened (rpymr, Mopd, THIIOB) B MOIYJISLUH.
DKcrnoHeHIManbHas (PYHKIHS KOHBEPTUPYET 3HAUCHUS
nnnekca lllenHoHa B mokaszarenb pa3HOOOpaswusi, BbI-
pakaeMbiii 3(h(HEKTUBHBIM YHCIOM 3JIEMEHTOB (D =
Expl,) [26].

Crarucruueckyro o0paboTky naHHbIX [3; 5; 15-17],
pacyeTsl HH/IEKCOB, IOCTPOCHHUE JUArpaMM BBITOJIHU-
JIK ¢ TIOMOIIBIO CTaHAapTHOTO maketra Microsoft Office
B nporpamme Excel.

95 ® Koqaryep

DN YY"
A 4
Pesyabrars! (Results)

WunuBugyanpHOE TEHOTHIHPOBAaHWE U OIEH-
Ka TEHETHYECKOW M3MEHYMBOCTH C MOMOIIBI /SSR-
MapKepoB B IOIMYISAIHIX CEBEPHBIX OJIEHEH TpeXx Mo-
nyasiuuil Bocrounoii EBponsl 1 UyKoTCKOH TyHAPOBOM
MaTepuKOBOH momymsanuu [15—17] BBIIBHIIO B Kak-
JIOW M3 TIPOAHAIN3NPOBAHHBIX BHIOOpOK 1o 11 ISSR-
¢parmentoB IHK (tabmuma 1). Konmentpamus tpex
W3 HUX, a UIMEHHO: 3, 5, 6 BO BceX BBIOOpPKaX IpPEBHI-
mrana gactoTy 0,1. C HU3KMMHU 9acTOTaMH BCTPEUAINCh
ISSR-dpparmentsr 10 u 11.

[To wactotam ISSR-pparmMeHTOB HabIIOZANACh 3a-
MeTHas quddepeHnanis Mex 1y cocelHuMu Boctou-
Ho-EBpomnetickumu nmonyrmsiusivu. Hanbomnee BrIcOkne
sHadeHus unaekcos lllennona (/) n >pdeKTUBHBIX
onementoB (D) xapaktepusoBanu bombruesemens-
CKYIO TOITYJISIIINIO, 3aTE€M 10 yObIBaHHIO Maso3eMens-
ckyro (Kammno-Tumanckyro), Uykorckyto u Konry-
esckyto. Cyns no smavenmsm [, u D, Yykorckas
MAaTepUKOBasl MOMYISINS MO YPOBHIO T€HETHYECKOTO
pasHooOpa3ust O6puta Ommke K ManozeMenbekor, deM
K bosplie3eMenbCkoi MOMYISIIMM, W IPEBOCXOAUIIA
octposHyto Konryesckyio (Tabmuma 1).

UyKoTKA

a3
)
|

oD
|

9w

[P
|

T T

1acToT ISSR-JparmenTon

HOPMHPOBHHHOEOTKJIOHEHHE
1
=D
[ ]
—
=)

e B2l B

dh ok
h D

ISSR-{pparmeHTHI

Puc. 1. Omxnonenus wacmom (A) ISSR-gppazmenmos 6 Konzyesckoii u Uykomckotl HOnynauusx om cpeoHes3seuleHHoll
10 myHOposviM Mamepurosvim Bocmouno-Eeponetickum nonynsuusm, Hopmuposarnvie k ouubkam pasrupt (A/s,)
(paccuumano asmopamu no [15-17] u no danrvim, npedocmasnermovim CIIK «Onenesoo»)

a5
B Bolguev

Chutkchi popudation

8
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2
05 +— :

I- \- 1
[ i1

gt | . l ] i
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Normalized firequency deviation of
ISSR fragments

-3.5

ISSR fragments

Fig. 1. Deviation of ISSR fragment frequencies (4) in the Kolguev and Chukchi populations from the average for tundra
mainland Eastern European populations (4), Normalized to the difference error (4/s ) (calculated by the authors from the
data [15—17] and data provided by the agricultural production cooperative “Olenevod”)
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Fig. 2. Normalized to the deviation (A) of the Tf allele frequencies in the Kolguev and Chukotka populations from the average
Sfor the tundra mainland East European populations, normalized to the error of the difference (A/s,), calculated by the authors
from the data of [3; 5]

Juddepennmanus mo yactoraMm OTAEIbHBIX [SSR-
¢parmentoB octpoBHOi Konryesckoit 1 Uykorckoit
MaTEepPUKOBON MOMYMSLMNA OT CPEIHEB3BELICHHBIX IO
Bocrouno-EBponeiickuM MaTepUKOBBIM MOMYISLUAM
MI0Ka3aHa Ha puc. 1.

JlocToBepHbIE OTKIOHEHHS YCTaHOBJEHBI 110 [SSR-
¢parmenram 1, 2, 4, 8, 9.

Bapunanus annenpHON CTPYKTypel U pacopene-
JICHWE YacTOT TeHOB If MO OTAENIBHBIM IOIMYJIALUSIM
nipezcTasieHsl B Tabmune 2. 1o nokycy Tpancdeppuna
y oneHell Mano3emenbckoil 1 BorbliesemMeNnsekoi morry-
JISIMA BBISIBUIIN 110 JIEBSITH ajuienei 7f. Y oCTpOBHBIX
KOJITYeBCKHMX M MAaTEPHKOBBIX YYKOTCKUX OJICHEH 00Ha-
PYXUIU COOTBETCTBEHHO MISITh U CEMb aJlIeNneil.

VY oneneit KonryeBckoli momysisiiuy He ObUTH TTpes-
cTaBieHbl peakue y Bocrouno-EBponeiickux wa-
TEepUKOBBIX oneHed amnenn Tf°, TfC, TP, u Tf",y
uykoTckux — Tf° . u Tf* . 'V oneHeit Bcex momymsmuii ¢
BBICOKMMH 4acTOTaMu BCTpeyanuch amenu 117, u Tf* .
B nByx eBponencKkux MaTepUKOBBIX MOMYISALUAX, KPO-
M€ TOTO0, C BBICOKO 4acTOTO# BcTpeuancs amiens Tf".
Annens Tf°, y BOCTOYHOEBPONEHCKUX MaTEpPUKOBBIX

50

OJICHEW BCTpedascs ¢ Hu3koi yactoToit (0,063-0,064),
y UyKOTCKHX €ro 4acToTa Bo3pacrana no 0,331. Y xon-
TYEBCKHX OJICHEH 3HAUYUTEIBHO TOBBIIIAINCH YAaCTOTHI
penkux ajieneit B ipyrux nomynsuusx 7f *, u Tf*, co-
orBercTBeHHO 70 0,103 m 0,131.

Lo T, Tf¢, T, Tf",, Tf* , Tf*, OTKJIOHEHHUs 4acTOT
aiyenell OT CPEAHEB3BEIICHHBIX IO JBYM MaTE€pPHKO-
BbIM nomyssusiM Boctounoit EBponst B Konryesckoit
OCTPOBHOH MOMYJISIIMU COCTaBHIM 5 U OoJiee OmmnboK
pa3HuIpBl. UyKoTcKasi HONy sy JOCTOBEPHO OTIHYa-
Jlack OT cpennux 1no Bocrouno-EBponeiickum TyHapo-
BBIM IOMyJAIHAM 1o wactotam 71", T , T , Tf° , Tf* ,
Tf*, (puc. 2).

VY 9yKOTCKMX M KOJTYEBCKHX OJEHEH OTKJIOHEHUS
OT CpPE/IHEB3BEUICHHBIX YAacTOT IO AJUIENSIM, KOTOpBIC
BCTpedanuch y Bocrouno-EBponeiickix MaTepruKOBBIX
TOMYJISIIMKA ¢ BBICOKMMHM YacTOTaMH, OBbUIM OJHOHA-
npaBieHHbIMU 110 7" 1 Tf*, B CTOPOHY CHUIKEHHS, A 1O
Tf°,— B cTopoHy noBbiueHus. 1o annensm, BcTpeyas-
IMMCs ¢ HU3KUMU vactotamu 7f€, TfF , Tf, oTkioHe-
HUsE ObUTH TocToBepHBI TpH p < 0,001 1 pazHOHanpaB-
JICHBI.
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Tabnmuna 2

Yacrora BcTpedaemocty amneneit Tfy ceBepHbIx omeHeii ocrpoBHoii Konryesckoii
¥ MaTePMKOBDIX IOy ALMIT*

Bocrouno-EBponeiickue nomyasinuu YykoTcKas
AJLTeNH MaJI03eMS.]I]>CKa$[ Bonbme3e1!1enbc1caﬂ Ko.l(Icrgf;:;;caﬂ M:};‘f[gg:)(:::ﬂ
2 xo3sliicTBa, a3 xo3sliicTBa, KoaTyencicuii, nony.isimus, (6
n =502) n=728) n=302) X035 CTB, 1 = 598)
A 0,173 £0,0119 0,141 £0,0091 0,079 £ 0,011 0,005 + 0,002
Bl 0,353 £0,0151 0,335+0,0124 0,296 0,019 0,143 +£0,010
Cl 0,064 = 0,0077 0,063 = 0,0064 0 0,331 0,013
C2 0,043 £ 0,0064 0,043 +£0,0053 0 0,047 £ 0,006
D1 0,012 £0,0034 0,01 £0,0026 0 0,046 £+ 0,006
D2 0,320 = 0,0147 0,361 £0,0126 0,391 £ 0,020 0,427 +£0,014
D3 0,003 £ 0,0017 0,002 £0,0012 0 0
El 0,003 £0,0017 0,007 += 0,0022 0,103 £0,012 0
E2 0,029 £+ 0,0053 0,038 £ 10,0050 0,131 £0,014 0,001 £0,001
H’me’“’( Im)eHHOHa 1,538 1,537 1,428 1,326
Sh.
D (Exp I,) 4,65 4,65 4,17 3,77
IIpumeuanue. * 30eco u danee paccuumarno asmopamu [3; 5].
Table 2

Frequency of occurrence of Tf alleles in reindeer of the island Kolguev and mainland populations*

By Eastern European populations Chukotskaya
’ materikovaya
s | Ml | sttt | (S | b s
n'=502) (3 farms, n=728) | n, n=302) n=598)
A 0.173+£0.0119 0.141 +0.0091 0.079 £0.011 0.005 £ 0.002
Bl 0.353+0.0151 0.335+0.0124 0.296 +0.019 0.143 £0.010
Cl 0.064 = 0.0077 0.063 £ 0.0064 0 0.331+0.013
C2 0.043 £ 0.0064 0.043 £0.0053 0 0.047 £ 0.006
DI 0.012 £ 0.0034 0.01 £0.0026 0 0.046 = 0.006
D2 0.320+0.0147 0.361 £0.0126 0.391 +£0.020 0.427 £0.014
D3 0.003 +0.0017 0.002+0.0012 0 0
El 0.003 £0.0017 0.007 +0.0022 0.103 +£0.012 0
E2 0.029 £ 0.0053 0.038 = 0.0050 0.131 £0.014 0.001 +0.001
Shannon Index (1) 1.538 1.537 1.428 1.326
D (Expl,) 4.65 4.65 4.17 3.77

Note. * Here and further calculated by the authors according to [3; 5].

ITo nokycy Est-P, 9actora 607ee peKoro y BOCTOY-
HO-€BPONEHCKNX MaTEPHKOBBIX OJleHEH ajtens Est-P /!
JIOCTOBEPHO BO3pacTana y osieHel ocrposa Kosryes
(» < 0,001). YV MaTepHKOBBIX YyKOTCKHX OJICHEH IO
CPaBHEHHIO C BPOMEHCKUMH TYHIPOBBIMHU MOITYIISIIH-
SMH, HallpOTUB, €r0 4acTOTa JOCTOBEPHO CHIDKATIACh
(» <0,001). Paurn nomynsnuii pu OIIEHKE UX TeHETH-
YeCKOro pa3Hoo0pasusi ¢ IoMolibio nHekcoB LlenHo-
Ha 1 9QPEKTUBHBIX 2IEMEHTOB 110 YyacToTam 7f u Est-P,
coBmaaamy (Tabmuier 2, 3).

O6cy:xnenue u BbIBoAbI (Discussion and Conclusion)

OneHeBOACTBO UTpaeT BaKHEHIIYIO POJIb B HCTO-
PHH, KyTBTYpe U SKOHOMHKE KOPEHHBIX HaponoB Cese-
pa. TeM He MeHee BOIPOC O BPEMEHHU M MECTE €T0 BO3-
HUKHOBEHHUS U PACIPOCTPAHCHHUS OCTACTCS OTKPBITHIM
[21]. CymecTByer rumotesa, 4to B 3amagHoi Cubupw,

a 3areM M Ha ceBepe Pycckoil paBHUHBI OJICHEBOJI-
CTBO IMOSBMUIIOCH C MPUXOJOM B 3TOT peruoH u3 CasH
n AnTasi cCaMOJMICKUX IJIEMEH — MPEIKOB COBPEMEH-
HBIX HeHIeB [27]. @opmupoBanne Mano- u bBonbiie-
3EMEJICKOM TYHIPOBBIX IMOMYJSLMH, KaK U OCTPOB-
HoW KonryeBckoil MOMyNIAINK JTOMAITHETO CEBEPHOTO
oJIeHsI, OECCIIOPHO, CBSI3aHO C 3acCEJCHWEM HEeHIIAMHU
Boctouno-EBponetickoit TyHaps! [28; 29]. IIponcxox-
nenne Yykorckoil momnynsuuu cioxuee. 1o ogHoit u3
TUIOTE3, OJICHEBOICTBO Ha UyKOTKE BO3HUKIIO KOHBEP-
reaTHo. Jlpyras Bepcus mpearnoiaraeT, YTo YyKJH 3a-
HMMCTBOBAJIM OJICHEBOJCTBO OT TyHTycoB. V3 mnctopun
M3BECTHO, YTO HA MPOTSHKEHUHU JUIUTEIBHOTO TepHoa
BPEMEHHU YyKOTCKOE OJICHEBOJICTBO (hOPMHPOBAIIOCH B
TECHOM B3aUMOJICHCTBHIHU ¢ OoJIee IPEBHUMHU COCETHH-
MU 3BEHKHHCKOH (TYHTYyCCKO), 9BEHCKOH 1 KOPAKCKON
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nomysinuamMu [30]. YuurteiBast clokHbIN renesuc Uy-
KOTCKOW TOMYJISIIIMK, MOXHO OBUIO MPEIIONIOKUTH ee
BBICOKOE I'eHETHYeCKoe pasHooOpaszue. OJHAKO 110 3Ha-
yeHusIM UHJekcoB [lleHHOHa 1 A9 PEKTUBHBIX J1eMEH-
TOB Npu paBHOM uucie /SSR-pparmenToB UykoTckas
MOMYJSIKSA HE3HAUYUTEIbHO YCTYIMIA MaT€pPUKOBBIM
TYHAPOBBIM HoOMyJsAnuAM BocrouHoil EBponsl u mpe-
B30IIIJIa TONBKO OCTpoBHYyI0 Konryesckyro. YpoBeHb
TeHETHYECKOro pazHooOpasust UyKoTCKOW MOIyIIsIiH,
OLIEHEHHBIH ¢ ToMoIbI0 TIomumopdusma Tf u Est-P,
ObUT 3HAYMTEIBHO HIDKE, yeM y Bocrouno-EBporneii-
CKHX IIOIYJISIUI, BKJIFOUAsi OCTPOBHYIO KOJITYEBCKYIO.
Amnanu3 pacripeaesneHus yactotr ISSR-pparmMeHToB
B Konryesckoit 1 UyKOTCKO# MOMyNSALUAX OTHOCUTENb-
HO CPEIHEB3BELICHHBIX 110 1ByM BocTtouHo-EBpomneii-
CKUM MaTe€pPHUKOBBIM TYHAPOBBIM MOMYIALUSAM BBISIBUI
Y UYKOTCKHMX W KOJI'YEBCKHX OJICHEH €JMHCTBEHHbIN
OJTHOHAIPABJIEHHBIN CIBUT B CTOPOHY MOBBIIICHUS Ya-
ctoThl ISSR-pparmenta 2. [lo dactoTam OCTalIbHBIX
10 ISSR-dparMeHTOB MEXK/1y STHMH IOIMYJISLUSIMU Ha-
OJrofay pas3iiMuHble 10 BEJIMYMHE U JOCTOBEPHOCTH
pa3HOHANpPABIEHHBIE OTKIOHEHUS, T. €. AUBEPreHIUs
Konryesckoit 1 UykoTckoil mOmyssiiuil mo yacroram
ISSR-pparMeHTOB OT MaTepHKOBBIX Homyisiiuid Boc-
TOYHOM EBponbl npoucxoiuiia B IPOTUBOIOIOKHBIX
HanpaBieHusX. CXonHast TeHSHIHS POCIeKUBAIACh
IIpY CpaBHEHUU YyKOTCKON MaTepUKOBOM U OCTPOBHOMU
KonryeBckoii momymnsiiuii o yactoram ajuiesnei JoKy-
coB Est-P, n penxux anneneit Tf (puc. 2, Tabnuua 3).

HecoBnaneHnue mo HampaBJ€HUIO OTKJIOHEHUH ya-
crot 1o annenam If, Est-P, u ISSR-pparmentos B Koi-
ryeBCKOM U UyKOTCKOW MOIYyJSIIMSIX OT CPELHEB3BE-
WEHHbIX 110 BocTouHo-EBponeiickuM NOMyJsinusM
MOXXHO MHTEPIPETUPOBaTh Mo-pazHoMy. OnHaKo ecin
CJIeI0BaTh TUIIOTE3€ O CIUHOM CasHO-aATalCKOM LIEH-
Tpe OJIOMAIIHUBAHUS CEBEPHOTO ONeHs [27], To HeNlb3d
HCKJIFOYMTh, YTO HaOIroaeMast reHetuueckas nudde-
PEeHIMALYS TTOMYJISIIMI 0 TeHETHYeCKOMY pa3Hoo0pa-
3UI0 HE CllyyaiiHa, a SBISEeTCs CIEICTBUEM JIEHCTBUA
JU3PYNTHUBHBIX (HE UCKIIIOYas CENeKTUBHBIE) cui [21].
B cBs3M ¢ ATUM 3aMeTUM, YTO ONpPEEISIOIUMU (ak-
TOpaMu (POPMHUPOBAHMSI TEHETUYECKON CTPYKTYPBI 110-
MYJISIUA B JIOMAIIHEM OJICHEBOACTBE MOTYT OBITH HE
reorpayecKre MEKIOMYJISIIIMOHHBIE PACCTOSHHUS,
a OrpaHUYEHMs] MHUIPALMOHHBIX BO3MOXKHOCTEH, 00-
YCIIOBJICHHBIE METOJIOM COJEepXKaHUs KUBOTHBIX [11],
U UCKYCCTBEHHOE (CEJICKIIMOHHOE) IMOJJIEpKaHNE MO-
JIeNIN OJIOMAIlIHUBAHMA NMPHU CKPELIMBAHUHU JOMAalIHeH
n quxoir gopmsl [13]. Kiumaruueckue, KOpMOBBIE U
TEXHOJIOTHYECKHE YCJIOBUSI B Pa3IMYHBIX reorpadu-
YEeCKHX 30HaX BEICHUS OJECHEBOJCTBA CYIIECTBEHHO
pasnuyarorcs. [loaToMy naxke mpu JOMyIEHHH MaJlo-
BEPOATHOM TIC€HETHYECKOM OIHOPOIHOCTH IPEIKOBOU
MOMYJISIIIMK OOMALTHEHHOTO CEBEPHOT0 OJIEHS MUKPO-
9BOJIIOIMOHHBIE (DaKTOPBI, BKIOYas E€CTECTBEHHBIN
U UCKYCCTBEHHBIH OTOOp, HE MOTYT HE IPHBECTH K
reHeTndeckoil quddepeHnnanum OTaeIbHbIX MOITYJIs-
L1, 4TO HAIVISITHO AeMOHCTpHUpYeT AuddepeHunanus

Tabnuma 3

Yacrorel ajeneil Est-P, B nonyJisisix 10MalIHET0 CEBEPHOIO OJIeHsT*

MaTepl/lKOB])Ie TYHAPOBbIC MOMYJIAINHA Ko_]]rye];c]qaﬂ
Adutenn Majo3emenbekast | boabmesemenbsckasa | UYykorckas OCTPOBHAf
(n = 459) (n=84) (n =180) (n=109)

A 0,257 £0,0144 0,262 +0,0339 0,072 £0,0136 0,637 +£0,0326

B 0,743 £ 0,0144 0,738 = 10,0339 0,928 +£0,0136 0,363 +0,0326
Hupexc Mennona (1) 0,570 0,575 0,259 0,655
D (Exp1,) 1,77 1,78 1,30 1,93

Cpennue 3Ha4eHust HHAEKCOB 10 Tf'u Est-P,
Nupexc Mlennona (1) 1,054 1,056 0,793 1,042
D(Expl,) 3,21 3,21 2,54 3,05
IIpumeuanue. * Paccuumano asmopamu no [3].
Table 3

Frequencies of Est-P, alleles in populations of domesticated reindeer*

Mainland tundra populations Kolguevskaya
Alleles Malozemel’skaya (n | Bol’shezemel’skaya | Chukotskaya (n ostrovnaya
=459) (n=284) =180) (n=109)
A 0.257 £0.0144 0.262 £ 0.0339 0.072 +0.0136 0.637 +0.0326
B 0.743 £ 0.0144 0.738 £ 0.0339 0.928 +0.0136 0.363 +0.0326
Shannon Index (1) 0.570 0.575 0.259 0.655
D (Expl,) 1.77 1.78 1.30 1.93
Average values of indices by Tf u EstP,
Shannon Index (1) 1.054 1.056 0.793 1.042
D (Expl,) 3.21 3.21 2.54 3.05

Note. * Calculated by the authors from [3].
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ocTpoBHOM Konryesckoi momymsnuu ¢ MaTepUHCKUMHU
TyHapoBeIMH Bocrounoit Espomnsr [3; 29]. T'opasno
CJIOKHEe OOBSICHHUTH JIpel( B MPOTHBOIIOIOKHBIX Ha-
MPaBJICHUAX OTHOCUTEIBHO MATEPUKOBBIX TYHIPOBBIX
nomyisiuuit Bocrounoit Eponsl Uykorckoit u Konry-
eBckoM nomnyssuuii. IlonrBepanTs UM ONpOBEPrHYTH
CEJISKTUBHYIO JETEPMHHALMIO UX JU(PepeHrai,
HO-BHMMOMY, MOYKHO OBLIIO OBl B XOJI€ JIOJITOCPOYHBIX
HaOJIIONICHNIT 3a JIMHAMHUKOW T'eHETHYECKHX Xapak-
TEPUCTUK MOMYJISIMH 1O BBIOBIBUIMM M BBDKHBLINM
ocobsiM [31-34], a Takke HCCICIOBAHUEM KOCTHBIX
apxeosioruueckux apregaxros [35]. OqHoBpeMeHHOE
KOMIIJIEKCHOE MCCIIeIoBaHie MOP(OIOrHYECKUX U MO-
JIEKYNAPHO-TeHETHYECKIX MapKEPOB MOXKET IT03BOJIUTh
HOJIYYUTh HOBYIO WH(OpPMALUIO Ul OTCIIEKUBAHUS
IpoIiecca OIOMAIIHUBAHKsI CEBEPHOTO OJICHS U, BIIOJI-
HE BO3MOXHO, BBISIBUTH MOJEKYISPHO-T€HETHUECKUE

-l P P P Py i

CHCTEMBI MapKepoOB, CBA3aHHBIE C IKOJIOTO-TEHETHYE-
cKoM anmanranueit Buna Rangifer tarandus L., 1758.

ITo uwacroram ISSR-parmenToB, amiensm Est-P,
U PEeIKUM Y MaTepUKOBBIX ojieHel Maio- u bosbuie-
3eMEJIbCKOM TYHPHI ajuiesisiM 1/ HaONroAamu CXOIHbIC
TEHJCHIUY B UMBEPreHLIUU MaTepuKoBOi UyKOTCKOI
1 ocTtpoBHOW KonryeBckoil MoOmynsiuii OTHOCHUTENb-
HO MaTepUKOBBIX TYHJPOBBIX BOCTOYHO-EBPONEHCKUX.
PamxupoBanue 00cie0BaHHbBIX MOMYJISLUA 10 YPOB-
HIO TEHETHYECKOTO Pa3Hoo0pasusi, OLEHEHHOIO C I10-
Molblo MHAeKkcoB llleHHOHa M A(PQEKTUBHBIX TPy
M0 Pa3HbIM THUIIAM MapKepoB, Jalyd HEOJHO3HAuHbIE
pE3ybTaThL.

BaaropapuocTn

PabGora BeImosHeHa B pamkax [ocymapcTBeHHOTro
3amanust MunoOpaayku Poccum FGMW-2019-0051,
peructpanmonssiii Homep HUOKTP 1021062411604-
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Genetic diversity of domestic reindeer
by markers of two types
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Abstract. The purpose of the study was to evaluate and compare the genetic diversity of populations of domes-
tic reindeer by hereditary polymorphism of proteins and ISSR DNA fragments. Methodology and methods.
The polymorphism of proteins and enzymes was studied by electrophoresis in starch and polyacrylamide gels.
Polymorphism of ISSR DNA fragments was studied by the standard method of flanking by inverted repetition of
microsatellite loci of DNA sites. Data processing and plotting were performed using standard computer programs
Geclstats, Genepop, Excel. Results. According to the transferrin locus (7f), nine alleles were identified in the deer
of the Little-Earth and Big-Earth tundra. Island Kolguev and mainland Chukchi deer have five and seven alleles,
respectively. According to the allelic diversity of hepatic esterase (£st-P,) and ISSR DNA fragments, the examined
populations did not differ. Judging by the values of the Shannon indices and effective elements, the level of genetic
diversity of the Chukchi mainland tundra and Kolguev Island populations was lower than that of the Eastern Euro-
pean tundra mainland populations. Relative to the reindeer of the mainland tundra of Eastern Europe, the Chukchi
mainland and Kolguev island populations diverged in opposite directions according to the frequencies of 10 out
of 11 ISSR DNA fragments, Est-P, alleles, as well as rare 7f alleles. Comparison of estimates of genetic diversity
by different types of markers in the examined populations using Shannon indices and effective elements gave am-
biguous results. Scientific novelty. According to the level of genetic diversity in the time interval of 40—50 years,
similar trends in the divergence of the mainland Chukchi and island Kolguev populations relative to the mainland
populations of the Little and Big-Earth tundra of Eastern Europe were revealed.
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Ceslekus MAJIUHbI HA YCTOMYUBOCTh
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Annomayus. leab ucciie0BaHMUs — TIONCK BO3MOXXKHOCTH CO3JaHNS TCHOTHITOB MAJIMHBI C KOMIIEKCHON YCTOM-
YMBOCTBIO K OCHOBHBIM T'pHOHBIM 3a0o0neBannsM. Hayunas HoBu3Ha. OneneHo 30 coptoB U (OpM ManuHbI, a
TaKke THOpUIHOTO (POHIA OT § KOMOMHALIMI CKPEIMBAHUN IO CTENEHN YCTOMYMBOCTH K OCHOBHBIM MaTOT€HAM.
MeTonbl. PaboTa BeIMONHATACH HA KOJUICKIIMOHHOM M CEJIEKIIMOHHOM Y4acTKaxX MainHbl KOKHHCKOTO OMOpHOTO
myakra OHII CagoBoxcrBa B 2019-2021 IT. cOrmacHO OCHOBHBIM ITOJIOKEHUSAM OOIIEIPHUHATHIX METOIUK TI0 Ce-
JIEKIUH 1 copTon3ydeHuto. OIEeHKY TPOBOAMIN HAa €CTECTBEHHOM HH(EKIIMOHHOM (hOHE T10 MATHOAITEHOH IIKae,
rae 5 6auioB — yCTOWYMBOCTH BBICOKAs, MOpakeHHH HeT, 0 0aJIoB — HMU3Kas YCTOMYMBOCTB, IMOPaKEHO Ooee
50 % mmcToBoro anmapara u crebneil. Pe3yjabTaThl — YeTaHOBIICHA 3aBUCHMOCTB BOCIIPHUMYHBOCTH TEHOTHIIOB K
TpUOHBIM OOJIE3HSIM B 3aBHCUMOCTH OT KJIMMaTHUECKUX YCJIOBHH. Briienensr pOpMBI ¢ BBICOKOH YCTOWYHBOCTBIO
K OTJCIBHBIM TTaToreHaM. K HCTOUHMKaM yCTOMYUBOCTH K TuanMeInie (6amn yecronauBocT — 4,0—4,5) OTHeCeHBI
copra UBan Kymnana, Ilarpunus, JlaBuna, bpurantuna, Criytauma, Newburg u ot6opsr 11-126-1, 8-10x-1, 18-
11-2; x anTpakHO3y — copta Mapwus, Glen Ample, Mereop, Kypasmuk n banp3am; k centopro3y — Cowichan,
Mapus, Kypasmuk u otoop 11-126-1. Crenenp ux mopaxeHHs B TOABI ¢ MAKCUMAJIBLHBIM pa3BUTHEM OOJIC3HU HE
npebimana 1 6amma. Hanbonee mepcrieKTMBHBIME KOMOMHAIIMM CKPEIIMBAHUS MO YCTOWYMBOCTH K IHMIMMEII-
Jie OKa3aJMCh KOMOMHALIMYU CcKpemuBaHus bpurantuna x JlaBuHa, 8-6-3 x Cowichan, Ckpomunma x deHOMEH,
18-11-2 x 11-126-1; x anTpakHO3y — bpurantuna x JlapuHa, YibeiOka x 8-6-3, ['ycap x 8-6-3, I'ycap X BompHuma,
18-11-2 x 11-126-1; x centopnosy — Yasioka X Bonpauma u I'ycap x Bompauma. 13 rubpunHoro ¢poHIa BEIIETE-
HBI popMEl 2-60-1, 2-61-2, 2-58-1, 2-58-2 u 2-58-3, mpeAcTaBIAONINE IICHHOCT B KAYECTBE HOBOTO MCXOIHOTO
Marepuana JUisl JaTbHEHIIeH CeeKIIMN MaJIUHbl Ha TIOBBIIICHHE YPOBHS YCTOMYMBOCTH K OCHOBHBIM MaTOT€HAM.
Knrouegvie cnoga: Manuna, CENIeKIns, TUIMMEIIIA, aHTPAKHO3, CENTOPHO3, KOMOWHAIINH CKPEIINBaHN.

Jlna yumuposanusa: Nonraenxuit M. A., EBnokumenko C. H. [ToTernuan ncxogHbIx (opM MaTUHBI B CEIEKIIUT
HA TIOBBIIIICHUE YCTOMYMBOCTH K TPHOHBIM O0Ie3HsIM // ATpapHBIii BecTHUK Ypama. 2022. Ne 11 (226). C. 58-609.
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IHocTranoBka npodaemsl (Introduction)

B macrosimee Bpemst Griarogapsi peaim3alii ce-
JEKIMOHHBIX MPOrpaMM MO MaJIMHE JOCTUTHYTHI 3Ha-
YUTEIbHBIE YCIIEXH B CO3aHUU T€HOTHUIIOB C BBICOKHM
YPOBHEM XO3AHCTBEHHO IIEHHBIX Npu3HaKoB. [loren-
nuan ypoXaWHOCTH COBPEMEHHBIX COPTOB OTeye-
CTBEHHOH M 3apyOeXHOW CEJEKIIMU MOXET JIOCTHTaTh
40-60 1/ra [1, c. 12]. dakTnyecknii xe ypoxkail 3Tol
KyJIBTYpBI ropaszao Huxe [2, ¢. 191]. OnHuM u3 BaxkHbIX
(aKTOpOB, CACP)KUBAIONINX PEATU3ALUIO OHOJIOTHYE-
CKOro MOTEHIIHAaa yPOKalHOCTU COpTa U OTpaHUYHBa-
IOLIETO €ro LIMPOKOE BO3JENIBIBAHUE, SIBISETCS MOpa-
JKEHUE PAaCTeHHUH BPEAHBIMH OPraHU3MaMHM, 0COOEHHO
rpubHBIME Oone3HsM [3, c. 185], cremens pacmpo-
CTpaHEHHsI KOTOPBIX €XKEroJHO Koiediercst Oiarogapst
BIMSIHAIO arpoKJIMMaTH4YecKux ycinoBuil [4, c. 170].
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B cpenneit monoce PO Hambomplryro omacHOCTh IS
MaJWHBl TPEACTABIAIOT aHTpakHo3 (Gloeosporium
venetum Speg), centopuo3 (Septoria rubi West.), au-
mumenna (Didymella applanata Sass.), 60TpuTHO3
(Botrytis cinerea), xopHeBbIe THIIH [5, ¢ 138; 6, c. 70].
Otn 3a00NeBaHMs TOTEHIIMAIFHO MOTYT MPHBECTH K
CHIDKGHHUIO KauecTBa IUIONOB, 3MMOCTOMKOCTH pac-
TEHUH, YPOXKaNHOCTU U JIOJIFOBEYHOCTH HACAKIACHUI
[7,c.42;8,c. 31].

B nacrosmiee Bpemst Uit 60pb0BI C BpEIHBIMU 00B-
€KTaMH IIMPOKO PAcIpOCTPAHEHO HCIHONb30BAHUE TIe-
ctuiuoB. OZHAKO YPE3MEPHOE MX BHECEHHE MOXKET
MIPUBECTH K 3arPsI3HEHUIO OKPYXKAOILIEH CPebl U B KO-
HEYHOM CUETE HETAaTUBHO OTPA3UTHCS HA 3[J0POBBE Ue-
noseka [9, c. 2]. Ilostomy B EBpome, Hanpumep, Kax-
noe rocynapetBo — wieH EC momxHo peann3oBars Ha-
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LUOHAJIBHBIN IJIaH JCHCTBUI MO KOMIUICKCHOI 00ph0e
C BPEAHBIMHU OpPraHU3MaMy ¢ MUHUMAJIbHOH TIeCTHIINI-
HoM Harpy3koii [10, c. 63]. BmecTe ¢ TeM co BpeMeHeM
XUMHYCCKUE METO/IbI 00PHOBI CTAHOBATCS Maio3(dek-
TUBHBIMH, OCOOCHHO B IIEPUOJI ATUGHUTOTHI U3-3a pa3-
BUTHS y TTAaTOTE€HOB pe3ucTeHTHOCTH [11, c. 41].
OnHuM 13 crioco00B cliepKaTh pacpoCTpaHEHUE U
pa3BUTHE BPEIHBIX OPraHM3MOB SIBJISIETCS 000D BbI-
COKOYCTOMYMBBIX U UMMYHHBIX K KOMILJIEKCY IMarore-
HOB COPTOB, YTO [TO3BOJIUT IIOJy4aTh BBICOKUE YPOXKan
Npu MUHUMAaIbHOM XuMmuzanuu [12, c. 1; 13, c. 110].
OnHaKo COBPEMEHHBIII COPTUMEHT MaJHMHBI HE MPOSIB-
JISIeT Ha/Ie)KHOW YCTOMYMBOCTH K KOMILJIEKCY OOJe3HEi.
BmecTe ¢ TeM M3BECTHBI COPTA, JJOBOJILHO YCTOWYHBBIE
K OTACIbHBIM BpeIHbIM 00bekTaM [14, ¢. 51; 15, c. 23].
Takum 00pa3oM, CyIIECTByeT HEOOXOMUMOCTh CO3-
JIAHUSI CEJICKIIMOHHBIM ITyTEM BBICOKOYCTOMYMBBIX U
WMMYHHBIX K KOMIUIEKCY HaTOr€HOB I'€HOTHIIOB Ma-
JIMHBL. OTO 3((EKTUBHBII, XOTSI U BEChbMa 3aTPaTHbIN
Coco0 OrpaHUYEHUs] PACHPOCTPAHEHHUST BPETHBIX Op-
ranu3mMoB. Kpome Toro, 3arparbl Ha HEro OBICTPO OKY-
TMAIOTCS 32 CYET OTKA3a OT IIECTHIIU/IO0B MM OTPaHUUYEH-
HOTO WX HMCIOb30Banus [16, ¢. 291]. Takum ob6pazom,
OLIEHKA MCXOJHOTO MaTepHaa MaJHHbI 110 yCTOWYHNBO-
CTH K OCHOBHBIM I1aTOr€HaM ¥ CO3JlaHHE Ha UX OCHOBE
BBICOKOYCTOMYMBBIX T'€HOTHIIOB, @ TAK)Xe BBISBICHHUE
JIYYIIMX KOMOMHAIMH CKPEIMBAHUH SIBISUTUCDH 1IEJIBIO
HalIUX UCCIICAOBAHUMN.
MeTtonogorusi 1 MeToabl ucciaenopanusi (Methods)
VYuets! npoBoguauch B 2019-2021 1. Ha yyacTkax
Koxunckoro omoproro mynkra ®HI[ CamoBonctsa.
B wuccnenoBanus ObuM BKIIIOUEHBI 23 copTra Maju-

"y 'y vy T T
M AL L L 4 4 4

HbI KOJUICKIIMU OIOPHOTO MYHKTa, 7 OTOOPHBIX (hopm
COOCTBEHHOH CcelleKIuu, a Takke 496 IT. cesHIeB
BOCHMH KOMOHMHAIIUI CKkperuBaHuii. OIeHKa KOJUICK-
LIMOHHOTO M CEJIEKIIMOHHOIO MaTepHajia MpOBOAMIACH
Ha €CTECCTBEHHOM HMH(EKIMOHHOM ()OHE B COOTBET-
crBun ¢ «IIporpaMmoil U METOAMKOI COPTOU3YyUEHHUS
TUIOJIOBBIX, STOJHBIX W OPEXOIUIOAHBIX KyIbTyp» [17,
c. 184], a taxxe ¢ «IIporpaMMoii 1 METOAUKOH Celek-
MM TUIOJIOBBIX, SITOIHBIX M OPEXOIUIOAHBIX KYJIBTYP»
[18, c. 373], B momojHeHHE K KOTOPBIM JJIsi OLIEHKH
YCTOWYMBOCTH T€HOTHUIIOB K TPUOHBIM OOJIE3HSIM HAMU
ObLTa KCIIOJIB30BaHA Tpatalysl, e 5 0amioB — yCTOM-
YHBOCTB BBICOKAsI, HOpaxkeHHH HeT, 0 0aJIoB — HU3Kas
YCTOWYMBOCTB, ITATOreHaMK HopaxkeHo cosee S0 % nu-
CTOBOIO arrapara 1 o0eroB pacTeHH.

Pesynbrarel uccnenoBaHuii 00padaThIBaINCh CTa-
TUCTUYECKHM METOJIOM JIMCIIEPCHOHHOIO — aHajIM3a
[19, c. 343] ¢ ucnons3zoBanuem HaacTpoiiku AgCStat k
nporpamme Microsoft Excel.

Pesyabrarsl (Results)

MakcumaibHOE pacnpocTpaHeHHue TIPUOHBIX 00-
JIe3HeH NPUXOIUTCS Ha JKapKHe CEe30HbI C OOJIbIION
BJI&YKHOCTBI0. MeTeopoJIorHyeckre yCIoBHs Mepruosia
UCCJIEZIOBAaHNI CHIIBHO OTIIMYaNUCh (Tabmuna 1), uto
MO3BOJIMJIO OLIEHUTh YCTOHYUBOCTH TEHOTHUIIOB B TOJIbI
C MaKCHMaJIbHBIM Pa3BUTHEM I1aTOTEHOB.

HauGonee OnaronpusTHBIMH JUIsSi Pa3BUTHs T1a-
TOreHOB ObLTH norofubie ycnosus B 2020 u 2021 rr,
caepxuBatommmu — B 2019 1. (puc. 1), koraa nepuon
MacCOBOTO Pa3BUTHs OOJIE3HEW COMPOBOMKAAIICS TIOHH-
JKCHHBIM TEMIIEPaTyPHBIM PEXXUMOM M CIab0H yBiIaxK-
HEHHOCTBIO.

Tabmuna 1
IlorogHble ycIoBuU:A NepUOJA UCCAETOBAHNI
TToxa3arean Ton Mecstunt 3a Bech mepuoa
v A\Y VI VIl VIII IX
2019 9,1 16,2 21 17,3 17,1 12,8 15,6
Temneparypa 2020 11,9 13,5 | 23,2 | 21,6 | 20,2 17,8 18,0
Bo3ayxa, °C 2021 9.3 15,7 | 22,7 | 25,6 | 228 | 124 18,0
Cpennee mHorosietee | 8,6 15,9 19,3 20,8 19,8 13,2 16,3
2019 19,6 | 103,3 | 62,4 | 100,1 | 34,5 | 26,0 345,9
CyMma 0cajikoB, 2020 16,8 56,2 63,0 | 85,7 | 52,1 32,9 306,7
MM 2021 50,3 | 174,3 | 105,6 | 130,6 | 63,5 | 177,1 701.,4
Cpeanee MHoronetHee | 38,2 70,5 71,4 98,9 492 66,3 394,5
Table 1
Weather conditions of the researches period
Indicators Year Months For the' entire
V14 Vv | 44 VII VIIT IX period
2019 9.1 16.2 21 17.3 | 17.1 12.8 15.6
Air temperature, 2020 ]19 ]35 232 216 202 ]78 180
°C 2021 9.3 15.7 | 22.7 | 256 | 22.8 | 124 18.0
Average perennial 8.6 159 | 193 | 208 | 19.8 | 13.2 16.3
2019 19.6 | 103.3 | 624 | 100.1 | 34.5 | 26.0 345.9
Precipitation 2020 16.8 | 56.2 | 63.0 | 857 | 52.1 | 32.9 306.7
amount, mm 2021 50.3 | 174.3 | 105.6 | 130.6 | 63.5 | 177.1 701.4
Average perennial 38.2 70.5 71.4 | 98.9 | 49.2 | 66.3 394.5
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[To pesynbraram u3yueHHs] HA YCTOWYMBOCTD K -
JIMMeJlIe B IPYIIY YCTOHYMBBIX M BHICOKOYCTOHYMBBIX
BOLIIO OOJBUIMHCTBO TEHOTHUIIOB, CTEIEHb YCTOWYH-
BOCTH y HuX cocraBwia 4,0—4,5 6aa (tabmuma 2).
B rpynmy co cpemHell yCTOMYMBOCTBIO BBIJICJIEHBI
copra Xypasnuk, Mapusi, Bonbuuna, JlazapeBckas,
Cascade Delight, a Taxxe otoopHast hopma 1-188-1, no
YETBEPTH 1TOOETOB B KyCTe Y HUX ObUIM C MPHU3HAKAMHU
ropakeHusl. BoJIbIIMHCBO TEHOTUIIOB MOKA3aJId BHICO-
KyI0 YCTOHYMBOCTb K K aHTpakHO3y — 70 %, k cenro-
puosy — 60 %.

Haubonee smuduroruitieivu otmedeHsr 2020 u
2021 rr, KOoria MaccoBOMY Pa3BUTHIO HH(EKIMH B HIO-
JIe-aBryCTe CIIOCOOCTBOBAJIM ITOBBIILICHHBIE TEMIIEpa-
TYpPBI C NIEPEU30bITKOM OCaJIKOB. B Takux sKkcTpemMaib-
HBIX YCJIOBHSX HauOoJsiee LEHHBIMH 0 YCTOHYMBOCTH
k Didymella applanata oka3zanucek copra JlaBuna, lBan
Kynana, bpuranrtuna, Newburg, Cniyrauua, [Tarpunms
u otOopHbIe popmbl 8-10x-1, 18-11-2, 11-126-1. Y Hux
HaOJIOIAJIMCh HEe3HAYUTENbHBIE TSITHA Ha OTJIENBHBIX
roderax.

[To ycToH4MBOCTH K aHTPAKHO3y BBIJICIHIIUCH CO-
pra Mapust, Glen Ample, Mereop, XKypasnuk u banb-

3aM, k centopuody — Cowichan, Mapus, XKXypasnuk n
oroop 11-126-1. CrerneHp nopaxeHus UX He MPEeBbILIa-
j1a 1 Gajia ¥ OTMEYEeHa B BUJIE OTAEIbHBIX HEOOIBIINX
HEKPO3HBIX MATCH Ha JINCTOBOW ILIACTHHKE.

B utore 3a TpexsieTHuUi epuoa HAOMIONCHII HAN-
Oosiee OOUIMPHYIO TPYIIIY COCTABHJIM COpPTa CO CpPej-
Heli cTenenplo ycroitunBocty (3,5-4,0 6anna) Kk Auau-
Meiie. BocnpurMunBbeiMu okazanuchk copra Cascade
Delight, XXypasnuk, Yneioka, Lazcka, COHBIIIKO 1 OT-
oopnast popma 1-188-1. [TopakeHue UxX B OTICIIbHBIC
roJisl coctanisuio 10 2,0 6aia. B rpynimy ycroitunBbix
(4,0-4,5 6amna) Bouun copra Mean Kynamna, ITarpu-
uus, Jlasuna, bpurantuna, Crytauia, Newburg u ot-
oopsr 11-126-1, 8-10x-1, 18-11-2.

3HaunTeNbHbIe TopakeHus: Gloeosporium venetum
u Septoria rubi €©KETrOIHO OTMEUAIOTCS Ha COpTax
Newburg, Vaeioka, Cascade Delight, Jla3zapesckas,
Lazcka, MBan Kymana, Ckpomuuiia, Jlapuna u oto0p-
HOU ¢opme 1-188-1. B snuduroTniiHble roasl mnpu-
3HAKH MOPAXKEHUSI Y HUX MPOSBISIFOTCS HE TOJIBKO Ha
JIUCTOBOM IJIACTUHKE M YEPEIIKax JIKCTa, HO U Ha II0-
Oerax.
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Fig. 1. Resistance of genotypes to pathogens depending on the hydrothermal coefficient, 2019-2021
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Hanmvenee BocHpMUMYMBBI K aHTPAKHO3Y cOpTa
Glen Ample, Xypasnuk, Mapusi, bans3am, Meteop,
k cenroprosy — Cowichan, Xypasnuk, 11-126-1, Ma-
pusi, banezam. Jlaxke B HEOMAronpUsITHBIC CE30HBI CTE-
NIeHb X BOCIIPHUMYHUBOCTH He npesbiana 1,0 Oana.

HccnenoBanne reHETHYECKON KOJUIEKIIUM MaJIMHbI
Koxunckoro omoproro mynkra ®HI[ CanoBozactsa
MO MpHU3HAKAM YCTOMYMBOCTH K TPUOHBIM OOJIC3HAM
MO3BOJIMJIO BBISIBUTh MCTOYHUKHU BBICOKOM IOJIEBOM
YCTOWYMBOCTH K OTJENIbHBIM MMaTOreHaM, HO HE BBIJe-
JIEHO F'€HOTUIIOB KOMIIJIEKCHOM YCTOMYMBOCTBIO K HUM.
Coznanue Takux TeHOTUIIOB OCTAETCs aKTyallbHOM 3a-
Jladei.

AHanu3 THOPUIHOTO TOTOMCTBA IO YCTOWYUBO-
CTH K JUIUMENIe TOKa3ajd JOMWUHUPOBAHUE Xy/IIeH
U3 POAMTENBCKUX (OPM BO BCEX KOMOMHAIMSAX CKpe-
IIMBAaHUM W Jake MpOsBIEHHE nenpeccun (Tabnuiia

" v " Y "y "y
i P i il " "

3). Tem He MeHee B psANie CEMEHl BBIICISITUCH CESHITBI
MPOSIBIISIIONINE OONBIIYIO YCTOHUUBOCTD K Didymella
applanata, yem nydias poautenabckas popma. Vckitro-
YCHUE COCTaBWJIa THOpuaHas koMmOuHanus 18-11-2 x
11-126-1, ponutenbckue GOpMbI KOTOPOH OTINYAINCH
MOBBIIIEHHOW YCTOMYMBOCTBIO K 3TOMY MaTOTEHY.

Bo Bcex 0e3 HWCKIIIOUEHHS THOPHIHBIX CEMbBSX
OOJIBIIMHCTBO CESHIIEB MPOSBIISUIA CPEAHIOI CTENEeHb
YCTOMYMBOCTH K MaTOT€HY, OJJHAKO B KaXKJI0M M3 HUX
BBILICTUISUIMCH YCTOMYHMBBIE T€HOTHIBL Jonsi Takux
cestHIeB coctaBwia ot 9,4 % (VYipiOka x BombHuia)
1o 46,8 % (8-6-3 x Cowichan). [ToaTomy BecTn 0TOOp
BBICOKOYCTOMYMBBIX CESHIIEB MOXKHO JIaXKe M3 ceMei
C y4yacTHEM BOCIPHHMYHUBBIX POIMTEIBCKHX (OPM.
[Tpuuem 1O BBIXOY TAKMX T'CHOTHIIOB 3T CEMbU HE
YCTYNaroT KOMOMHAIMSM C YYaCTHEM YCTOWYHMBBIX PO-
JUTENCH.

Tab6muna 2

CremneHp yCTOMYNBOCTY MCXOTHBIX (pOpM MaIMHBI K OCHOBHBIM 3a00/IeBaHMAM, 6amn (2019-2021)

Copr, popma | Didymella applanata Sass. | Gloeosporium venetum Speg Septoria rubi West.
2019120202021 .| Cp. [20191.|2020 . |2021 .| Cp. (20191 2020|2021 .| Cp.
Cascade 3,5 3,5 30 1333] 35 3,0 3,0 3,17 ] 3,5 3,5 3,0 13,33
Delight
Kypasnuk 3,0 3,5 3,5 1333] 4,0 4,5 4,0 | 4,17 | 40 4,0 42 14,07
VieiOka 4,5 3,0 30 [3,50] 3,5 3,5 3,5 13,50 | 3,0 3,0 3,5 | 3,17
Lazcka 4,0 3,5 3,0 13,50 4,0 3,5 33 13,60 3,5 3,5 3,5 3,50
COJTHBIIIKO 4,0 3,5 30 [3,50| 3,8 4,0 38 | 387 | 43 4,0 3,8 14,03
1-188-1 3,7 3,7 33 |3,57] 3,0 4,0 2,5 3,17 ] 3,5 3,3 3,0 |3,27
Merteop 4,0 3,5 3,5 |3,67] 45 4,5 43 | 443 | 3,7 3,0 3,5 13,40
Cans 4,0 4,0 3,0 13,67 4,0 3,5 33 13,60 4,0 3,5 3,5 |3,67
BonbHuna 3,5 4,0 3,5 3,67 45 4,0 3,5 14,00 | 45 4,0 3,7 4,07
Mapust 3,5 4,0 3,5 |3,67| 45 4,0 4,0 | 417 | 45 4,0 4,0 |4,17
8-6-3 4,0 3,8 33 13,70 4,0 4,5 3,7 | 4,07 | 3,7 4,0 3,5 |3,73
6-125-4 4,0 3,7 35 |3,73] 4,0 4,5 3,5 | 4,00 40 4,0 3,0 |3.,67
Cowichan 4,0 3,8 3,5 3,77 4,0 4,0 3,5 13,83 40 4,0 4,0 |4,00
JlazapeBckas 3,7 43 3,5 13,83 35 3,3 3,5 | 343 | 35 3,5 3,5 13,50
deHoMeH 4,0 4,0 3,5 |3,83] 45 3,5 4,0 |4,00| 4,0 4,0 33 |3,77
ITepecser 4,5 3,5 3,5 13,83 4,0 4,0 3,5 13,83 4,0 4,0 3,8 13,93
banbzam 4,5 3,5 3,5 |3,83] 45 4,5 40 |433 | 45 4,5 3,5 | 4,17
2-90-3 4,0 4,0 37 1390 43 4,0 3,8 | 4,03 | 38 3,5 3,5 |3,60
Glen Ample 4,0 4,5 3,5 14,00 4,0 4,0 4,0 |4,00 /| 3,7 4,0 3,0 |3,57
WBan Kynana 4,0 4,0 4,0 14,00| 3,5 3,5 3,0 |333 | 4,0 3,5 3,5 |3,67
['ycap 4,5 4,0 3,5 14,00 45 3,5 4,0 |4,00 /| 4,0 3,7 3,5 4,00
CkpomHHIA 4,5 4,0 3,8 14,10 4,0 3,5 3,0 |3,50| 4,0 3,5 3,5 |3,67
JlaBuna 4,5 4,0 40 |4,17| 3,7 3,5 35 | 3,57 35 4,0 3,5 |3,67
[Marpurust 4,0 4,5 40 4,17 42 4,0 3,7 1397 | 4,0 3,5 3,5 | 3,67
CrnyTHuIa 4,0 4,5 40 |4,17| 3,5 4,0 3,5 | 3,67 4,0 3,5 4,0 |3,83
BpuranTtina 4,5 4,0 40 |4,17] 40 4,0 3,7 13,90 | 40 4,0 3,8 13,93
Newburg 4,5 4,5 40 |433] 35 3,5 3,0 |333] 3,0 3,5 2,7 |3,07
11-126-1 4,5 4,5 40 |433] 4,0 4,0 3,5 | 3,83 4,0 43 4,0 |4,10
8-10x-1 4,5 4,3 43 437 4,0 4,0 3,5 | 3,83 4,0 4,0 3,5 13,83
18-11-2 4,5 4,5 43 |443| 45 4,0 3,8 4,10 | 3,7 3,5 3,5 [3,57
HCP 0,36 | 0,32 | 0,48 - 0,38 | 0,44 | 0,46 - 0,40 | 0,41 | 0,43 -
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Table 2
The degree of resistance of the initial forms of raspberries to major diseases,
score (2019-2021)

Variety, forms Didymella applanata Sass. | Gloeosporium venetum Speg Septoria rubi West.
2019 | 2020 | 2021 | Average | 2019 | 2020 | 2021 | Average | 2019 | 2020 | 2021 | Average
Cascade Delight | 3.5 | 3.5 | 3.0 3.33 35| 3.0 | 3.0 3.17 35| 35 | 3.0 3.33
Zhuravlik 30| 35 | 35 3.33 4.0 | 45 | 4.0 4.17 4.0 | 4.0 | 4.2 4.07
Ulybka 45 | 3.0 | 3.0 3.50 35| 35| 35 3.50 3.0 | 3.0 | 35 3.17
Lazcka 4.0 | 35 | 3.0 3.50 4.0 | 35 | 3.3 3.60 35 ] 35| 35 3.50
Solnyshko 4.0 | 3.5 | 3.0 3.50 38 | 40 | 3.8 3.87 43 | 40 | 3.8 4.03
1-188-1 37 1 37 | 33 3.57 3.0 | 40 | 2.5 3.17 35| 33| 30 3.27
Meteor 4.0 | 35 | 3.5 3.67 45 | 45 | 4.3 4.43 3.7 1 30 | 35 3.40
Sanya 4.0 | 40 | 3.0 3.67 4.0 | 3.5 | 3.3 3.60 4.0 | 35 | 35 3.67
Vol 'nitsa 35 | 40 | 3.5 3.67 45 | 40 | 3.5 4.00 45 | 40 | 3.7 4.07
Mariya 35 | 40 | 3.5 3.67 4.5 | 40 | 4.0 4.17 45 | 40 | 4.0 4.17
8-6-3 40 | 3.8 | 33 3.70 4.0 | 45 | 3.7 4.07 3.7 | 40| 3.5 3.73
6-125-4 4.0 | 3.7 | 3.5 3.73 4.0 | 45 | 3.5 4.00 4.0 | 40 | 3.0 3.67
Cowichan 4.0 | 38 | 3.5 3.77 4.0 | 40 | 3.5 3.83 4.0 | 4.0 | 4.0 4.00
Lazarevskaya 3.7 | 43| 35 3.83 35| 33| 35 3.43 35| 35| 35 3.50
Fenomen 4.0 | 40 | 3.5 3.83 45 | 3.5 | 4.0 4.00 40 | 4.0 | 3.3 3.77
Peresvet 45 | 35| 35 3.83 4.0 | 40 | 3.5 3.83 4.0 | 4.0 | 3.8 3.93
Bal’zam 45 | 35| 35 3.83 45 | 45 | 4.0 4.33 45 | 45| 3.5 4.17
2-90-3 4.0 | 4.0 | 3.7 3.90 43 | 40 | 3.8 4.03 38| 35| 35 3.60
Glen Ample 4.0 | 45| 3.5 4.00 4.0 | 4.0 | 4.0 4.00 3.7 | 40| 3.0 3.57
Ivan Kupala 4.0 | 4.0 | 4.0 4.00 35| 35| 30 3.33 4.0 | 3.5 | 35 3.67
Gusar 45 | 40| 3.5 4.00 45 | 35| 4.0 4.00 4.0 | 3.7 | 3.5 4.00
Skromnitsa 45 | 40| 3.8 4.10 4.0 | 35| 3.0 3.50 4.0 | 35| 35 3.67
Lavina 45 | 4.0 | 4.0 4.17 37| 35| 35 3.57 35| 40| 3.5 3.67
Patritsiya 4.0 | 45 | 4.0 4.17 42 | 4.0 | 3.7 3.97 4.0 | 35| 3.5 3.67
Sputnitsa 4.0 | 45 | 4.0 4.17 35| 40| 35 3.67 4.0 | 35| 4.0 3.83
Brigantina 45 | 40 | 4.0 4.17 4.0 | 40 | 3.7 3.90 4.0 | 4.0 | 3.8 3.93
Newburg 45 | 45| 4.0 4.33 351 35| 30 3.33 30| 35| 27 3.07
11-126-1 45 | 45| 4.0 4.33 4.0 | 40| 3.5 3.83 4.0 | 43 | 4.0 4.10
8-10x-1 45 | 43 | 43 4.37 4.0 | 40| 3.5 3.83 4.0 | 40| 3.5 3.83
18-11-2 45 | 45 | 4.3 4.43 45 | 4.0 | 3.8 4.10 3.7 | 35| 35 3.57
LSD,, 0.36 | 0.32 | 0.48 - 0.38 | 0.44 | 0.46 - 0.40 | 0.41 | 0.43 -
Tabnuua 3

Pacmiennenne ru6pugHOro NOTOMCTBa MaTMHbI 1o ycroiiunBoctu K Didymella applanata Sass.
(2019-2021 rr.)

Kom0OuHaumu ckpenuBaHusi i Aoxna CEsTHIIEB C Ga10M
. pett Cg[l:[(;f;}, ygg%%l];l:sl:)ffﬁ J1110 YCToRmBOCTH, Yo T;/l*’ Hp**
Q 3 T, ceMbe <3,0 3 ‘ilﬂ_ > 4,0 °
ViniGia 8-6-3 59 3,43 356 | 54,2 10,2 339 | -1,7
BonbHuia 64 3,53 37,5 53,1 9,4 24,0 | -0,75
Tycap Bonbauma 59 3,52 356 | 54,2 10,2 6,0 -1,4
8-6-3 76 3,77 14,5 69,7 15,8 15,8 | —0,53
Bpuranruna JlaBuHA 76 3,84 13,2 61,8 25,0 25,0 0
8-6-3 Cowichan 47 3,68 25,5 553 19,2 46,8 | —2,06
CkpomHuLa deHomeH 53 3,73 15,1 66,0 18,9 18,9 | 1,06
18-11-2 11-126-1 62 3,74 20,9 59,7 19,4 0 -2,04

Ipumeuanue. * Gacmoma 6viusenieHus MPAHCZPECCUBHBIX (2emMePO3UCHDIX) CesTHUes; ** KOIPPuLtenm HACT1ed08AHUS UL CINeneHb
OoMUHAHMHOCMU yuwiet (+) unu xyouteti (-) no u3yuaemomy nokasamenio poOumenvcKkoil Gopmol.
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Table 3
Splitting of raspberry hybrid offspring by resistance to Didymella applanata Sacc. (2019-2021)
Crossing combinations IZZZ;ZZ; ;”f Average resilience T:’:;hp Zof(:;'l:g;;: g{ﬁﬁﬁfﬁf’iﬁs Th?, | poss
0 3 pes. score by family | T 31 40 | >40 | 7
8-6-3 59 3.43 35.6 54.2 10.2 33.9 | -1.7
Ulybka =
Vol nitsa 64 3.53 37.5 53.1 9.4 24.0 | -0.75
Gusar Vol nitsa 59 3.52 35.6 54.2 10.2 6.0 | —14
8-6-3 76 3.77 14.5 69.7 15.8 15.8 | -0.53
Brigantina Lavina 76 3.84 13.2 61.8 25.0 25.0 0
8-6-3 Cowichan 47 3.68 25.5 55.3 19.2 46.8 | —2.06
Skromnitsa Fenomen 53 3.73 15.1 66.0 18.9 18.9 | -1.06
18-11-2 11-126-1 62 3.74 20.9 59.7 19.4 0 -2.04

ote. * Frequency of cleavage of transgressive (heterotic) seedlings; ** the coefficient of inheritance or the degree of dominance of the best (+)
or worst (=) in the studied indicator of the parental form.

18-11-2 x 11-126-1*
Cxpomunna X GeHoMeH
8-6-3 x Cowichan
bpuranTtuna x JlaBuHa _
I'ycap x 8-6-3

T'ycap x BonpHmiia |

Vipi6ka x BonpHuia
Vari6ka x 8-6-3

0% 20% 40% 60% 80% 100%
JloJis BBIX0/1a CesTHLIEB

B Crenenb ycroitunBocty < 3,0 6arma B Crenenb ycroitunBoctu 3,1-4,0 6amna
B Crenenp ycroiunBocTH > 4,0 6ania
* B ka>KI0it KOMOMHAIMI CKPEIBAHIS BePXHIs MIKajIa — pacpefe/ie e CesIHIIeB 110 yCToirunBocTy K Gloeosporium

venetum Speg, HIDKHsAS K Septoria rubi West.
Puc. 2. Pacnpedenenue cesnuyes manunvl no ycmotiuusocmu x Gloeosporium venetum Speg u Septoria rubi West (2019-2021 ee.)

18-11-2 x 11-126-1%* |
Skromnitsa x Fenomen
8-6-3 x Cowichan
Brigantina % Lavina
Gusar x 8-6-3

Gusar x Vol 'nitsa
Ulybka x Vol'nitsa
Ulybka x 8-6-3

0% 10% 20% 30% 40% 50% 60% 70% 80%  90% 100%
Share of seedling yields
= Degree of stability up to 3.0 points = Degree of stability 3.1-4.0 points
u Degree of stability is more than 4.0 points

* In each crossing combination, the upper scale is the distribution of seedlings by resistance to Gloeosporium venetum
Speg, the lower one to Septoria rubi West.
Fig. 2. Distribution of raspberry seedlings by resistance to Gloeosporium venetum Speg and Septoria rubi West (2019-2021)
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Tabnuia 4

O1eHKa TUOGPMTHOTO IOTOMCTBA Ma/IMHBI 10 YCTOYMBOCTY K aHTPAKHO3Y M cenrTropnosy (2019-2021 rr.)

Gloeosporium venetum Speg Septoria rubi West.

KoMOuHanumu cKpeluMBaHusi | £ - =
= 5 = = E S == = &S
5 | 35 = £z | 5% = zE
S ©2 2 g8 = 2 S 2 2 g8 = 2
S5 | E=3 - =2 EE3 - ER-S
0 3 =T EEZ | 2z 2% | Ef:Z | 2z =
s E S E =5 'g = § S 2 5= '5' =
= o g 28 | 0= g 23
Vinibica 8-6-3 59 3,80 33,9 +0,36 3,63 42,4 +0,64
Bonpauma 64 3,74 18,8 —0,04 3,79 29,7 -0,38
Ivea Bomsauia 59 3,83 25,4 0 3,72 25,4 -1,05

yeap 8-6-3 76 3,93 27,6 3,0 3,65 32,9 0
BpuranTtuna JlaBuHa 76 3,68 447 -0,38 3,70 50,0 -0,77
8-6-3 Cowichan 47 3,67 234 -2,3 3,69 23,4 -1,38
CxkpoMHHUIIa denomen 53 3,71 22,7 -0,16 3,71 54,7 -2,0
18-11-2 11-126-1 62 3,69 25,8 -2,0 3,78 22,6 -0,88

Table 4

Evaluation of raspberry hybrid progeny for resistance to anthracnose and septoria spot (2019-2021)

. .. Gloeosporium venetum Speg Septoria rubi West.
Crossing combinations o s S

S » S 2 » S g

S N S N 8 S8 B

3 §% §2 ¥ S b §2 ¥ S

S 2§ | 2% s % | 8§ %S| %

<3 OES | Si%¥ 3 S | it S

A - -0 T - S S -

¥ ¢ 3 »y | §§% 0§ »y | §§5% | §

S §5 | $8% = S5 | §8% g

SR S A T RN L

SIS 5 RS S
Ulvbk §8-6-3 59 3.80 33.9 +0.36 3.63 42.4 +0.64
o Vol nitsa 64 | 374 18.8 ~0.04 3.79 297 | —0.38
Gusar Vol nitsa 59 3.83 254 0 3.72 25.4 —1.05

8-6-3 76 3.93 27.6 -3.0 3.65 32.9 0
Brigantina Lavina 76 3.68 44.7 —0.38 3.70 50.0 -0.77
8-6-3 Cowichan 47 3.67 23.4 -2.3 3.69 23.4 —1.38
Skromnitsa Fenomen 53 3.71 22.7 —0.16 3.71 54.7 -2.0
18-11-2 11-126-1 62 3.69 25.8 =2.0 3.78 22.6 —0.88

I'mbpumonornuecknii aHanU3 MOTOMCTBAa MaJIHHBI
110 YCTOMYMBOCTH K aHTPAKHO3y MO3BOIMI PA3IEIUTh
CesTHIIBI Ha Tpu Tpynnsl (puc. 2). [lepByto rpymiry co-
CTaBIJIN TEHOTHITEI CO CTa00H yCTOWIMBOCTHIO. Unciio
Takux cesHneB konebanock ot 4,0 % (I'ycap x 8-6-3)
1o 34,0 % (8-6-3 x Cowichan). Bropyto, nanbomnee
MHOTOYHCIICHHYIO TPYTITy COCTABUIIN CESHIIBI, ITPOSB-
JSTFOIIME CPEIHIOK CTENEHb YCTONYMBOCTH ¢ Oayuiom
ycroitauBoctu ot 3,1 mo 4,0. Tpersio Tpymmmy cocTa-
BIJIM TEHOTHIIBI, TIPOSIBISIONINE BBICOKYIO CTEIECHb
ycroituuBoctH (Beime 4,0 6amra). Hanbompiree xomm-
YEeCTBO TAKUX CESHIEB (BBIIC 25 %) BBIACTICHO B KOM-
OMHAIAX HanOoee yCTOMUMBRIX poauTeneii: bpuran-
tuHa X JlaBmHa, YnpiOka x 8-6-3, I'ycap X 8-6-3, I'y-
cap x BonpHuma, 18-11-2 x 11-126-1. OxHako cuemyer
OTMETHUTH, YTO HH B OJHOM M3 HUX HE BBIAEICHO (hopm
0e3 MPU3HAKOB MTOPAKECHUS.
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Bermeruienre cesHIEeB, NPEBBIIAIONINX YPOBEHb
YCTOMYMBOCTH JIyUIIeH U3 POTUTEIBCKIX (POPM, OTME-
4aj0ch BO Bcex koMOuHaImsax (tadmuna 4). bonbmuH-
CTBO M3 HUX OTHOCHUTCS K CESHI[AM TPEThEeH I'PYIIIBI C
Gamtom ycroitunBoctr Bhime 4,0. B cempe bpuran-
TuHa X JlaBmWHA, TIe 00€ POTUTETHCKHE (POPMEI TPO-
SIBJISIIOT CPEIHIOI0 CTEIIEHb YCTOWYNBOCTH, OIS TAKUX
cestHieB cocrasmia 44,7 %.

AHanu3 CTeNeHU JOMUHHUPOBAHUS 10 YCTOMYHMBO-
CTH K aHTPAKHO3Yy BBISIBHJI YKJIOHEHHE OOJBIIMHCTBA
CesHIICB THOPHIHBIX CEMEH B CTOPOHY XY/IIEH pOmH-
TeNbCKOU (OpMEI, a B ceMbsix ['ycap X 8-6-3, 8-6-3 x
Cowichan n 18-11-2 x 11-126-1, nmposiBneHne mempec-
cud. Vckimroyenne cocTaBuia CeMbsl YbIOKa X 8-6-3,
TJIe OTMEYAeTCs OJIOKHUTENbHASI TPAHCTPECCHSL.
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Tabnuua 5

YCTomumBOoCTI K OCHOBHBIM FPI/I6HI>IM 6onesnam Y '€HOTUIIOB, BbIIC/ICHHBIX 110 p€3ylbTaTaM

u3ydeHus rubpugHoro GpoHma MaTUHBI, GasT

OtoéopHas Didymella Gloeosporium . .
dopma IIpoucxoxaenune applanata Sass. venetum Speg Septoria rubi West.
2-58-1 43 3,5 4,0
2-58-2 18-11-2 x 11-126-1 4,0 3,0 4,0
2-58-3 45 4,0 3,5
2-60-1 . 3,5 4,0 4,0
2602 8-6-3 x Cowichan 3.5 3.5 4.0
2-61-2 I'ycap x 8-6-3 3,7 4,3 4,0

Table 5

Resistance to the main fungal diseases in genotypes isolated from the results

of the study of the raspberry hybrid fund, score

Selection .. Didymella Gloeosporium . .
form Origin applanata Sass. venetum Speg Septoria rubi West.

2-58-1 4.3 3.5 4.0
2-58-2 18-11-2 x 11-126-1 4.0 3.0 4.0
2-58-3 4.5 4.0 3.5
2-60-1 . 3.5 4.0 4.0
2-60-2 8-0-3 x Cowichan 35 35 4.0
2-61-2 Gusar x 8-6-3 3.7 4.3 4.0

[Toxoxue pe3ynbraTbl JaeT aHajiu3 THOPHIHBIX
cesHIIeB 1Mo cenropuosy. [lo creneHn ycToiunBOCTH
TEHOTHITbI Pa3/ieieHbl Ha TPU TPYIIbI, KPYIHEHIIYIO
U3 KOTOPBIX COCTABHJIM CESIHIBI CO CPEIHUM YPOBHEM
yCTOHYMBOCTH. BO Bcex KOMOWMHALMSIX CKpEIIMBaHUS
OTMEYEeHa JOBOJILHO BBICOKAsI JI0JIsl BBIXOJIA TPAHCIPEC-
CHBHBIX CESIHIIEB, OJJHAKO 110 CTEIEHH JOMUHHPOBAHUS
OOJIBIIMHCTBO M3 HUX YKJIOHSJIOCH B CTOPOHY XYZALIETO
ponuresst. Jluib B ceMbe YibiOka X 8-6-3 Toxke oT™Me-
YeHa IMOJIOKUTENIbHASI TPAHCTPECCHSI.

W3BecTHO, YTO B CEJIEKLMH Ha MOBBILIEHHE YPOB-
HSl YCTOMUYMBOCTH K TPHUOHBIM 00JIE3HSIM HAHOOIBIINI
UHTEPEC MNPEJICTABISIOT CEMbU C y4YacTHEM BBICOKO-
YCTOHYMBBIX pOaUTENbCKUX (opm. OgHAKO B HAIIUX
UCCJICZIOBAHUSAX B TaKMX KOMOMHALMSX BBIIICIUICHHUE
TPAaHCTPECCHBHBIX CESHIIEB HAOIIOAAJIOCh TOpaszo
pexe, 4eM y pOAUTENe C MEHbIIEH YyCTOMYUBOCTBIO,
HO BBIJICJICHHBIE B TAKUX CEMbSIX '€HOTHIT 00JIanaloT
BBICOKMM YPOBHEM ITPU3HAKOB U MPEICTABISIOT Kade-
CTBEHHO HOBBIM MaTepuai Jyisl CeJIEKIIMU Ha yCTOWYH-
BOCTb K OCHOBHBIM I1aTOI€HAM M UX KOMILIEKCY.

B rubpumHOM MOTOMCTBE M3Y4YEHHBIX KOMOUHAIINI
CKpEIIMBAHUSI HAMU HE BBIAEICHbI T€HOTHITbI, UMMYH-
HBIE WJIM BBICOKOYCTOWYHBBIE OJTHOBPEMEHHO KO BCEM
TpeM 00JIe3HSIM, ITPU 3TOM OTOOPAHBI CESHIIBI C YCTOM-
4uBOCTBhIO K Gloeosporium venetum Speg u Septoria
rubi West.: 2-60-1 (cembst 8-6-3 x Cowichan) u 2-61-2
(cembst I'ycap x 8-6-3) (Tabnuna 5).

Haubonee pe3yiabTaTHBHOW OKa3anach CEMbs
18-11-2 x 11-126-1, rne Hamu BBLAEIEHBI (OPMBI
2-58-1, 2-58-2 coBMelIalOT BHICOKYH YCTOHYMBOCTh K
TUAUMEIJIe U CENTOPHO3Y, 2-58-3 — K Auaumerie u K
AQHTPAKHO3Y. Y 3THX I'€HOTHIIOB OTMEYEHBI JIMIIb €/~

HUYHBIE [ISITHA aHTPAKHO3a U CENTOPHO3a Ha JIMCTOBOM
MOBEPXHOCTH B OCHOBHOM Ha HI)KHEM sipyce 1o0eroB
W HECYIIECTBEHHbIE IMPOSIBICHUS JUIMMEIIbl Ha I10-
Oerax. BolesieHHbIE TEHOTHITBI SIBJISIIOTCS [IGHHBIM Ma-
TEPUAJIOM JUIsl CEJIeKLUH MaJIMHbI Ha YCTOHYMBOCTH K
OCHOBHBIM T'PHOHBIM OO0JIC3HSIM.

Oocy:xnenue u BbIBObI (Discussion and Conclusion)

B Xozie MHOTONIETHErO M3yUeHHUs IIPH Pa3zHOOOpas-
HBIX TOTOJHBIX YCIOBSIX T€HOTHUIIOB, MMMYHHBIX K
OCHOBHBIM TI'DHOHBIM OOJIE3HSIM MJIM TPOSIBIISFOLIMX
BBICOKYIO CTEIEHb YCTOMYMBOCTH K KOMILJIEKCY IaTo-
T€HOB, HE BBISBJICHO, YCTAHOBJIEHA CUJIbHAsI 3aBHCH-
MOCTb BOCIPHUUMYHUBOCTH TEHOTHUIIOB OT MOTOJHBIX
ycnoBuil. TeM He MeHee BbIACIICHbl T€HOTHIIbI, TIPOsB-
JISIFOIIME BBICOKYIO CTEHEHb YCTOHYMBOCTH K OJHOMY
WIN JIByM M3 HUX JIaKe B TOJIbI C MAKCUMaJIbHBIM pa3-
BUTHEM OoJie3Hel. Tak, BRICOKYIO CTEIIEHb YCTOHUNBO-
CTH K auauMeruie nposieisuii copta Mean Kynana, Jla-
BuHa, Ilarpunms, CnyrHuna, bpurantuna, Newburgh
u otOopHbie Gopmbr 11-126-1, 8-10x-1 u 18-11-2,
aHTpakHo3y — JKypasmuk, Meteop, Mapus, 6-125-4,
bans3am, Glen Ample, k centopro3sy — XKypasiuk, Ma-
pust, Cowichan, 11-126-1.

OUTOMOHUTOPUHT THOPUAHOrO (OHIA HE I03BO-
JUJ BBLACIUTH MMMYHHBIX WM YCTOMYHMBBIX K KOM-
TUIEKCY 3a00JIeBaHMi T€HOTHUIIOB, OJTHAKO BBISBHJI BO3-
MOXKHOCTh OTOOp@ BBICOKOYCTOWYMBBIX CESHIIEB JIAXKe
B Te€X KOMOMHALIMSIX CKPELIMBAHMS, IJI€ POAUTEIbCKUE
(hopMBI HEe OTIMYAIOTCSl YCTOWYMBOCTBIO. M3BecTHO,
YTO HAMOOJIBIINIT HHTEPEC B CEJICKIIMH Ha MTOBBIILICHUE
YPOBHSI YCTOWYMBOCTH K TPUOHBIM OOJIE3HSM Ipea-
CTaBJISIFOT CEMBH C Y4acTHEM BBICOKOYCTOHUYMBBIX PO-
JIUTENLCKUX (hOpM, TIie BBIXOJ TPAHCTPECCHBHBIX Ce-
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SHIEB HAOIIOaNICs peke, HO TeHOTHUIIBI, BBIIEJICHHBIE
B HUX, NPEJCTABIAIOT KaYeCTBEHHO HOBBIA MaTepHai
JUIA CEeNIeKIIUN Ha YCTOMYMBOCTh K OCHOBHBIM Iarore-
HaM. HanOGonbiuii BBIX0J| YCTOMYMBBIX K JUANMEILIE
CesIHIIEB 00ECIIeYMBAIOT KOMOMHAIMU CKPELIMBaHU:
Bpurantuna x JlaBuna, 8-6-3 x Cowichan, CkpoMHH-
na X @enomeH, 18-11-2 x 11-126-1. ITo ycroitunBoctu
K aHTPaKHO3y JIyYIIUMH CEeMbsIMH OblLTH bpurantu-
Ha X JlaBuHa, YibiOka x 8-6-3, I'ycap x 8-6-3, I'ycap x
Bonbhuma, 18-11-2 x 11-126-1. Ilo ycToluuBOCTH K
centopro3dy 0Oojiee YeTBEPTH CESHIIEB C MOBBINICHHON
YCTOHYMBOCTBIO OOECIeumn ceMbr YiibiOka X Boiib-
Hua u ['ycap X BonbHuLA, y KOTOPBIX /1aK€ B T'O/bI
MacCOBOIO pa3BUTHsI O0JIE3HEN CTeleHb TTOPAKEHUS HE
npessiana 1,0 dama.

-rpapnbn‘/’[ BeCTHNK Ypama Ne 11 (226), 2022 1.

Beienennble U3 M3y4eHHOro THOpUAHOrO (oHzIa
reHorunsl: 2-60-1, 2-61-2, 2-58-1, 2-58-2 u 2-58-3,
MIPEACTABISIIOT UHTEPEC B CENEKIMU MaldHBI Ha MO-
BBILIIEHUE YCTOMYMBOCTH K TpUOHBIM Oose3Hsim. Mx
HEOoOXO0/IMMO IPUBJIEKATh B CEJEKIIMOHHBIN MpPOLEcC ¢
LEIbI0 BO3MOXKHOTO OOBEJIMHEHUsI B OJJHOM T'€HOTHIIE
KOMILJIEKCHOH yCTOMYHMBOCTHU K IIaTOI€HAM.
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Raspberry breeding for resistance to fungal diseases

M. A. Podgaetskiy'™, S. N. Evdokimenko!
!'Federal Horticultural Research Center for Breeding, Agrotechnology and Nursery, Moscow, Russia
“E-mail: maxpodgai@yandex.ru

Abstract. The purpose search for the possibility of creating raspberry genotypes with complex resistance to major
fungal diseases. Scientific originality. 30 varieties and forms of raspberries, as well as hybrid stock from 8 combi-
nations of crosses were evaluated according to the degree of resistance to the main pathogens. Methods. The work
was carried out on the collection and breeding plots of raspberry of the Kokino base of the Federal State Budgetary
Research Center of Horticulture in 2019-2021, according to the main provisions of generally accepted methods of
breeding and cultivar studies. The assessment was carried out on a natural infectious background on a five-point
scale, where 5 points — high resistance, there are no defeats, 0 points — low resistance, more than 50 % of the leaf
apparatus and stems were defeated. Results. The dependence of the susceptibility of genotypes to fungal diseases
depending on climatic conditions has been established. Forms with high resistance to individual pathogens have
been identified. Ivan Kupala, Patritsiya, Lavina, Brigantina, Sputnitsa, Newburg and selections 11-126-1, 8-10x-1,
18-11-2 are attributed to the sources of resistance to didymella (resistance score 4.0-4.5 points); the cultivars Mari-
ya, Glen Ample, Meteor, Zhuravlik were attributed to anthracnose; and the cultivars Cowichan, Mariya, Zhuravlik
and Selection 11-126-1 — septoria spot. The degree of their defeat in the years with the maximum development of
the disease did not exceed 1.0 point. The most promising combinations of crossing for resistance to didymella were
combinations of crossing Brigantina x Lavina, 8-6-3 x Cowichan, Skromnitsa x Fenomen, 18-11-2 x 11-126-1;
to anthracnose — Brigantina x Lavina, Ulybka X 8-6-3, Gusar x 8-6-3, Gusar X Vol’nitsa, 18-11-2 x 11-126-1; to
septoria spot — Ulybka % Vol’nitsa and Gusar x Vol’nitsa. The forms are allocated from the hybrid fund 2-60-1,
2-61-2,2-58-1, 2-58-2 and 2-58-3 were identified as valuable as a new initial material for further raspberry breed-
ing to increase the level of resistance to major pathogens.

Keywords: raspberry, breeding, didymella, anthracnose, septoria spot, crossing combinations.

For citation: Podgaetskiy M. A., Evdokimenko S. N. Potentsial iskhodnykh form maliny v selektsii na povyshenie
ustoychivosti k gribnym boleznyam [Potential of the initial raspberry forms in breeding to increase resistance to
fungal diseases] // Agrarian Bulletin of the Urals. 2022. No. 11 (226). Pp. 58—69. DOI: 10.32417/1997-4868-2022-
226-11-58-69. (In Russian.)
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CocTaB M0J10Ka KaK 3JeMeHT KOHTPOJIA 310POBbHA CTajaa

M. A. YacoBuukoBa'™‘, M. B. I'y6aHos!
' TocynapcTBeHHBIN arapHblil yHuBepcuter CeBepHoro 3aypainbs, Tromensn, Poccusa
“E-mail: chsovschikovama@gausz.ru

Annomayua. eab ucciieoOBaHUi — NPOBEIEHUE MOHUTOPUHIA XUMHUUECKOIO COCTaBa MOJIOKA, COOTHOILIEHUI
MEKTy MACCOBOM JJOJIeH MOJIOYHOTO KHUpa U OeJIKa sl OI[CHKH PHCKOB Pa3BUTHS alli03a M KET03a Y KOPOB TOJI-
mTHHCKOH opoabsl. Metoabl. Ha ananmmzatope Bentley FTS-400 npoananmsuposano 5 740 mpo6 Monoka, B TOM
gucne 1 375 mpo6 B mepuon 1o 90-ro mHS mepBoit JakTanud. B cpeaHecyTOYHBIX MpoOaX MOJIOKa OIpEIeIeHBI
MacCCOBBI€ JIOJIN JKHPa, OeJIKa, JTAKTO3BI, CyXOT0 BEUIECTBA, CYXOro 00e3KUpeHHOTro MologHoro octatka (COMO),
a TakKe KOHIICHTPALWHU aIleToHa, OeTa-ruapokcu-Oytuparta. ComepikaHue OeTa-THAPOKCH-OyTHpaTa KOHTPOIH-
posanock B Monoke (BI'b (M)) u ycnoBrO B kpoBH (BI'b (k)). CooTHOmIEHHE MEXITy MacCOBOM ITOJEH Kupa U
6enka onpenernsun generarneM MJK ma M/IB, 1 B 3aBUCHMOCTH OT BETHYUHBI COOTHOIIICHHSI KOPOBBI Pa3IeIICHBI
Ha TPYMIBL: ¢ pUCKaMH| aruao3a — MeHee 1,1, ¢ puckamu xero3a — Ooxee 1,5, HopMatuBHBIe 3HaueHus 1,1-1,5.
Hayunas HoBu3Ha. B ycrnosusix TroMeHCKOl 00JacTy BIEpBBIC MPOBEICH KOMIUIEKCHBIN aHATH3 XHMHUYECCKOTO
COCTaBa MOJIOKA KOPOB TOJIIITHHCKOM TIOPOIBI C TETBIO BEIBICHISI €T0 H3MEHEHHI Ha ()OHE CABUTA COOTHOIICHHUI
MEKIy MacCOBOI oJeit sxupa u 6enka. Pe3yabrarsl. MOHHTOPHHT XHMHUYECKOTO COCTaBa MOJIOKAa KOPOB B IIep-
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MacCCOBOM 10T OeJKa, TAaKTO3bI, HO TIOBBIMIACTCS KOHIIEHTPAIUS CYyXOTO BEIIECTBa, MACCOBOM JTOJH JKUPA, & TAKKE
KETOHOBBIX TeJl, YTO SBIIETCS XapaKTePHBIM MPU3HAKOM KETO3a.
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IMocranoBka npod.aemsl (Introduction)

Mooko SIBISICTCSI YHUKATHHBIM TPOTYKTOM ITH-
TaHUs, B COCTaB KOTOPOTO BXOMAT JKM3HEHHO Ba)KHBIC
JUTA YeJIOBeKa JIF00O0T0 BO3pacTa HYTPHUCHTHI B OITH-
MaJbHOM UX COYeTaHWUH. MUHHCTEPCTBOM 3IPaBOOX-
panenust Poccuiickoit denepanyu yTBEPKIAEHBI PEKO-
MEHAIMU TI0 PalMOHAJIBHBEIM HOPMaM TOTpPEOICHUS
MMUMIEBBIX TPOAYKTOB, B COOTBETCTBUH C KOTOPBIMH
HOpMa MOTPEOICHIS MOJOYHBIX MTPOIYKTOB HA YEIIOBE-
Ka B TOX cocTaBisieT 325 KT (B mepecyere Ha MOJIOKO)
[1]. B Poccuiickoit ®eaepanuu ¢ 2017 1., 10 1aHHBIM
CTaTUCTHUKH, HAMETHJICS 3AMETHBIA POCT TTOTPEOICHHUS
Mosioka Ha ayury Hacenenusi: 2017 mo 2020 rr. mpo-
n3ouwio yeenuuenue ¢ 206 no 220 kr no Poccuiickoit
®enepanuu B 11esoM [2] u co 164 no 179 kr B TromeH-
ckoii obnmactu [3]. KoneuHo, 310 He sABISETCS JOCTa-
TOYHBIM, HO caM (PaKT pocTa MOTPEOICHUS MOIOYHBIX
MIPOIYKTOB CBUACTEIBCTBYET 00 WX MOIYJISPU3AIIH.
B MOJIOYHOM CKOTOBOJCTBE 3a TOT K€ TEPHOI OTME-
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4aeTcsi CTaOMIIBHBIA POCT MOJIOYHOMN MPOIYKTHBHOCTH
BO BCEX KATETOPHSX XO3SHCTB M yBEIHMUCHHE 00BHEMOB
MIPOM3BOACTBAa Mojioka [4, ¢. 96; 5, c. 283; 6, c. 46].
Hampumep, B TromeHckoi obmactu ¢ 2017 mo 2020 rr.
MIPOU3BOACTBO MOJIOKA YBETUUHUIOCH ¢ 549,5 no 585,7
TBIC. TOHH B TOJ, Win Ha 6,6 % [3].

BaxHoii 3a7auei, cTosien rnepes MOJOYHbBIM KHU-
BOTHOBOJICTBOM HapaBHe C yBeJIMueHneM 00bEMOB IPO-
M3BOJICTBA CHIPOTO MOJIOKA KaK CBHIPBS JJISI MOJOYHON
MIPOMBIIIJICHHOCTH, SIBIISETCS 00€CIeYeHNe €ro BBICO-
Koro kadectra [7, ¢. 258]. B aTtom Bompoce Gosnbliioe
3HAYEHHE MMEET PEryIApHBI MOHHUTOPHUHI KadecTBa
MOJIOKa Ha (hepMax, KOTOPBIH MO3BONIAET ONEPATHBHO
pearupoBaTh Ha HETAaTHBHBIE M3MEHEHHUS, a MMEHHO
KOPPEKTUPOBATH KOPMOBBIE PAIIMOHBI, aJPECHO MTPOBO-
JIUTH JUATHOCTHYECKNE HCCIEOBAHNS COCTOSIHUSA 3/10-
POBBS U OCYIIECTBIIATH JICUCHUE JKUBOTHBIX B CIIydae
Heobxomumoctu [8, c. 219]. B TromeHckol obnactu
¢ 3ajadeil MOHMTOPHHTA KayecTBa MOJIOKA YCIEIIHO
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CIpaBJIsieTcsl 1abopaTopusi CENEKIMOHHOTO KOHTPOJIIS
KayecTBa MOJIOKa, co3aanHas Ha 6aze ®I'BOY BO «lo-
CYlapCTBEHHBIM arpapHblii yHHBepcuTeT CeBepHOro
3aypaibs», COBpeMeHHOE 000pya0BaHHuE KOTOPOM Io-
3BOJIIET NMPOBOJUTH aHAJIN3 MOJIoKa Mo 12 mokasare-
JIIM MHAMBUAYAJIBHO OT KaX<I0H KOPOBBI. Pe3yibrarsl
KOMIUIEKCHOTO aHaJIM3a MOJIOKA MO3BOJIAIOT 3aKa3dM-
KaM YCIIyT He TOJIBbKO BECTU CENIEKIIMOHHO-INIEMEHHYIO
paboTy CO CBOMM CTaJI0M, HO U KOHTPOJIHUPOBATh COCTO-
SIHUE KaXkJI0To *uBOTHOTO [9, ¢. 136; 10, c. 20]. Bax-
HBIMU T1OKa3aTCJIAMU MOHUTOPUHI'A B LEJISAX KOHTPOJIA
KayecTBa KOPMOBOTO PAIMOHA 110 00ECIIEYEHHOCTH €r0
HPOTEMHOM U OOMEHHOM SHEPIUeii SIBJSIFOTCS CofiepKa-
HHUE B MOJIOKE MOUCBHUHBI U 00111er0 OeJIKa, /st KOHTPO-
Jisd 310pOBbA BBIMEHH — YUCJIO COMAaTHYCCKUX KIIETOK
[11, c. 1184]. PerynspHblii KOHTPOJIb KOHLEHTpAIUU
KETOHOBBIX T€J B MOJIOKE IO3BOJSIET CBOEBPEMEHHO
BbIABUTH PHUCKU KETOICHHOT'O COCTOSHUA. I[OHOJ'IHI/I-
TCJIbHBIM ITOKAa3aTCJIEM KOHTPOJISA pUCKOB BO3BHUKHOBE-
HHU KETO30B U allUJI030B B CTAA€ KOPOB ABJISACTCA KOH-
TPOJIb COOTHOLLEHUSI MEXKJly MacCOBOH J10JIeil kxupa u
Oenka B MoJioke [12; 13, ¢. 166; 14, c. 88].

MeTtonogorusi u MeToabl ucciaenopanusi (Methods)

Ilenp uccienoBaHuil 3aKiro4aslach B IPOBEIECHUU
MOHUTOPUHTa XHMHUYECKOTO COCTaBa MOJIOKA, COOT-
HOLLIEHUI MEXJy MacCOBOM J0JI€ MOJIOYHOIO XKUpa U
OeJKa JJIsl OLIEHKH PHCKOB PAa3BUTHS allM/03a M KeT03a
Yy KOPOB TOJIITUHCKON MTOPOABI.

HccnenoBanust mpoBOIWIIN Ha TeppuTOpHn TIOMEH-
CKO# 00J1aCTH B IUIEMEHHOM IPEINPHUSITHH 110 pa3Beie-
HUIO KPYITHOTO POraToro CKOTa TOJIITHHCKOMN MOPOIBL.
OOBEKTOM HCCIIeJOBAaHUH SIBJSUTUCH KOPOBBI TOJIIITHH-
CKOH MOpOoJB! B BO3pacTe MepBOi JaKTalMU. 3a Mepu-
071 UCCJIeNIOBaHuil ¢ stHBaps 1o Jexkadps 2021 1. ObLIO
npoaHanu3upoBaHo 5 740 mpod MooKa, B TOM YHCIIE
1 375 npo06 B niepuos 10 90-ro JAHS TEPBO JIAKTAIMK
BKJIFOUHTENBLHO. KOHTPOIIb yos u 0TOOp Mpod MoJoka
JUId aHaJu3a OCYILIECTBISUIM BO BPEMs KOHTPOJIBHBIX
JIOCHUIl eXEeMeCSAYHO MOCPEACTBOM CUETYHKOB MOJIO-
ka Westfalia, coorBercTBytomux Tpedoanusm ICAR.
Wudopmanus 00 MHBEHTApHBIX HOMEPaX KOPOB, JHSIX
JAKTUPOBAaHHUS HAa MOMEHT OTOOpa Mpod, CyTOYHBIX
yRosix (PMKCUPOBAJIACh B IPOrpaMMe yIpaBieHHUs CTa-
nom Dairy Plan u nanpasisinacek B cepBuc «MoodHas
naboparopusi» OO0 «PernonanbHbli IEHTp HHPOpMa-
LIHOHHOTO 00eCIeueH s TJIEMEHHOTO JKHBOTHOBO/ICTBA
Jlenunrpanckoit obmactu «IIJIMHOP» u o0bemus-
Jack C pesyjibTaraMy JIabOpaTOpPHBIX MCCIIeIOBAHUN
MOJIOKa, KOTOpbI€, B CBOIO Ouepeab, MPOBOAMIM Ha
KOMOMHMPOBAaHHOI cucTeMe aHanu3aropoB Bentley
FTS-400 B 1aboparopuu celeKIMOHHOTO KOHTPOJIS Ka-
4yecTBa MOJIOKa [ 0Cy1apCTBEHHOTO arpapHOrO YHUBEP-
cuteta CeBepHoro 3aypaibs (I. Tromens). B cpennecy-
TOYHBIX MPO0AX MOJIOKA OINPEAEsIIM MacCOBbIE JIOJIN
xupa (MJIK), 6enka (M/IB), nakro3sl, cyXoro Berie-
crBa (CB), cyxoro 00e3KHpeHHOIr0 MOJIOYHOTO OCTaT-
ka (COMO), a Taxke KOHIEHTpAlMu aleTroHa, Oera-
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runpokcu-oyrupara (BI'B). Comeprxanue 6eta-ruapok-
cu-Oytupara KoHTposupoBasiock B Mosioke (BI'b (m)) u
ycnoBHO B kpoBH (BI'B (k)).

CoOTHOLIIEHUE MKy MACCOBOI1 J1on1ei sKupa u Oel-
ka onpenensau aenenuem MJDK na MJIb. B rpynmst
pHCKa 10 alu03y BOILIUIM KOPOBBI C MHBEPCUEH XKUpa,
HMEIOUIME COOTHOILEHHE MEXKIy MAacCOBOW JoJeH
skupa u 6enka menee 1,1 (1, 4, 7 rpynmsl), a B IpymIIsl
pHCKa 110 KETO3y — C HHBEPCHUEH OeKka 1 COOTHOIICHH-
em 6onee 1,5 (3, 6, 9 rpymmsi). KopoBel ¢ HOpMalIbHBIM
COOTHOIIEHHEM MEXIy MacCOBOIl JoJieii )kupa 1 Oelka
1,1-1,5 Bouum Bo 2, 5, 8 rpynmbl. CUcTeMaTH3aUIO
U CTAaTUCTUYECKYI0 O0pabOTKy IMOJYYEHHBIX JaHHBIX
MIPOBOAMIIN OOIIENPUHATHIMU METOJJaMH B IIPOTpaMMe
Microsoft Excel.

PesyabTatsl (Results)

B TeueHue ynakTanyy NpOUCXOAAT M3MEHEHHS Kak
KOJIMYECTBEHHBIX, TaK M KA4eCTBEHHBIX IOKa3aTenein
MOJIOYHOM NMPOAYKTUBHOCTH, KOTOPBIE B MEPBYIO OYe-
peab 0OyCIIOBJIEHBI W3MEHEHHEM (DU3UOJIOTHUYECKO-
IO COCTOSIHUSI KOPOBBI, CBSI3aHHBIM C HAaCTyIJICHHUEM
crenpHOCTH. Kak mpaBuio, CHIDKEHHE YIO€B MOJIOKa
MIPOUCXOUT cpa3y MOCie HACTYIUICHHs CTEIbHOCTH. B
MOJIKOHTPOJIBHOM CTaJie Ha MPOTSKEHUH MEPBOH JIaK-
TalUM KOPOBBI JOCTUTaIN HAUBBICIIUX CYTOYHBIX Y/I0-
eB — 33,8 u 33,6 kr mosoka B nepuog ¢ 61-ro o 120-ii
JIHU JIaKTaIluH, 3aTeM 3aMeTHO MX cHuxaiu (puc. 1).
W3meHeHne MacCOBbIX JOJIEH KUPAa UMEET IIPOTUBOIIO-
JIOKHBIN ynosiM xapakrep. B nepuon nuka ynoes Mac-
COBBIC JIOJU JKMpa OKa3aJIuCh MUHMMaIbHBIMU — 3,48
n 3,42 %. A Ha oHe cpaBHUTEIBHO HEBBICOKHX YI0EB
B Havase (< 31 nHs) u koHne nakrauuu (> 300 gueit) —
27,0 u 26,6 Kr, MacCCOBBIE JIOJIU KHUPA B ITH MEPUOJIBI
ObLTH MakcuMaabHbIMU — 4,13 1 3,92 % cOOTBETCTBEH-
HO. B oTimMume oT MaccoBbIX 0JIeH KHMpa MaccoBbIE
jqonu Oenka 10 90-ro qHs Jakranuy ObUTM J1OCTATOY-
HO cTabmibHbIME OT 3,05 mo 3,11 % B cpemnem, a co
120-ro jHs nakTayy Ha (POHE CHYDKEHUS YJI0€B IMHA-
MUYHO MOBBIIIANIKCH (puc. 1).

BMmecre ¢ n3MeHeHHEM MacCOBBIX AOJIEH Kupa U
Oeika B MOJIOKE H3MEHSUIMCh COOTHOLICHHS MEXIY
HuMu. B HOpMe oHO cocraBmser 1,1-1,5, oTkinoHeHue
OT JAaHHOTO JMana3oHa CUTHAJIM3UPYET O IMOSBICHUU
npoOJieM, CBS3aHHbIX C allMJJ030M HJIH KeTo30M. JuHa-
MHUKa COOTHOILECHUN MEXAY MacCOBOU JI0JIEH KuUpa U
0eJiKka Ha MPOTSHKEHHUH JIAKTAI[MN JIOCTATOYHO CTA0MIIb-
Ha, 32 UCKITIOYeHHEM TepBbIX 60 THEH JlaKTaluu, Koraa
BEJIMYMHBI COOTHOIIEHUH OBbUIM HanOOJBIIUMH. AHa-
JIU3 YPOBHS HCCIIETyEMBIX COOTHOIICHHUH MMOKa3al, 4To
110 60-T0 JAHS TAKTAIIMK UX CPEIHNE BETUUMHBI HAXOTU-
JIUCh B CEpEIUHE AMANa30Ha ONTHMAJIbHBIX 3HAUCHHH
JUIsl yKa3aHHOTO TpHU3HaKa, HO ¢ 61-ro aHS Mpou30-
IIJI0O CHU)KEHUE CPEHUX JI0 MUHHMAJIbHOI TPaHMUIBL.
Ha ¢one nuHamMuky cOOTHOIICHUH HAOIIOAAIN U3Me-
HEHMsI COZIep’KaHMsI KeTOHOBBIX TEJI B MOJIOKE — alle-
ToHa u Oeta-ruapokcu-oytupara (BI'B). Hanoxenue
rpaduKoB, JEMOHCTPUPYIONINX AUHAMUKY KETOHOBBIX
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Tel, Ha rpaduK, AEMOHCTPUPYIOUIMHA M3MEHEHUs CO-
OTHOILIEHUH MEX[Y JKUPOM M OClIKOM, IoKa3all, 4To B
Havaje JIaKTauuyu Ha (OHE TOBBINICHHS BEJIMYHH CO-
OTHOILIEHUH HAOJIIONAETCs TIOBBIIICHHE KETOHOBBIX TEJl
(puc. 2). Ho cpenHue ypoBHU KETOHOBBIX TEJ B MOJIOKE
HaXOJMJIKCh B TpeJeliax AO0IyCTUMbBIX KOHIEHTPAIHH.
Pacuer k03(QPUIIMEHTOB KOPPENSIMHY MEXKIY KOHLEH-
Tpalyeld KETOHOBBIX T€J M OTHOLIEHHEM MOJIOYHOTO
KHpa K OeJIKy yKa3blBaeT Ha HaJM4YHe CTATUCTUYECKH
JIOCTOBEPHOI1, XOTs U ciaboi (no wkane Yemoka) mo-
JIOKUTENbHOW cBs3u. Tak, KOd(pPUIMEHTH Koppes-
MM YKa3aHHBIX BBIILIE COOTHOIIECHUH C KOHICHTpPAIH-
eif anierona cocrasisuiu 0,276 (p < 0,001), conepxanue
BI'b (M) coctaBuio 0,127 (p < 0,001).

Hecmotpst Ha onTuUMaibHbIE CPEIHUE BEIUYMHBI
KOHTPOJIMPYEMBIX IOKa3aTelell cocTaBa MOJIOKA, JIH-
MUTBI 3HAYEHHUH 110 UTOTaM UHIMBU1YaJIbHOTO KOHTPO-
JIsl yKa3bIBaJIM Ha UX C/ABUT OT PEKOMEHIyeMbIX HOPM, B
0COOEHHOCTH 10 COOTHOILICHUIO MEKy MacCOBOH J10-
Jieii sxupa u Oenka. B cBsi3u ¢ 9TMM HaMM NIPOBEJICH MO-
HUTOPHHI M3MEHEHHsI COCTaBa MOJIOKa KOPOB MEPBOM
JIAKTAIMK B 3aBUCUMOCTH OT XapaKkTepa CIIBUra HCclie-
JyeMOro cooTHouIeHus. M tak kak Haubosjee KpUTHY-
HBIM [1IEPUOJOM B )KM3HU KOPOBBI SIBJISIETCS Pa3gONHbIi
MIepUOJI, XapaKTep W3MEHEHHMH HCCIIeI0OBaH B TEUCHHE
nepBbix 90 AHEl JaKTaluu B pa3pese KakI0ro Mecsiia
(Tabmurpr 1-3).

PacnpeneneHue KopoB Ha yKa3aHHbIE BBIIIE TPYII-
Ibl, MOKa3asio, 4To B mepBbie 30 aHEW mocie orena
HaOJroalach CyIIECTBEHHAs paszHHULA [0 COCTaBy
MOJIOKa MEXIY OCOOSIMH C HOPMAJBHBIM COOTHOIIE-
HHEM MEeXJly MacCOBOW oJiei xupa u Oellka U ¢ ero
HapymeHUusIMU, HO CTAaTUCTUYCCKU 3HAYUMBIX pPa3JIu-
YUl 110 y[AOI He OTMeueHO. Tak, KOpOBbl C CABUIOM
COOTHOILIGHUSI B CTOPOHY cHIbkeHHs (< 1,1) oTHOCH-
TCJIbBHO HOPMbI XapaKTCpHU30BaJIUCh CPaBHUTEIBHO
HU3KON KOHLEHTpPALUEH CyXOro BELECTBA — MEHbIIIE
Ha 0,67 % (p <0,001), HO MOBBIIIICHHBIM COJICPIKAHHEM
cyxoro obezxupenHoro Bemiecrsa (COMO) Ha 0,20 %
(p <0,001). CHmxeHue cofepaHusi CyXoro BEIIecTBa
ObUIO 00YCIIOBIICHO 3HAYMTEILHON MHBEPCUEH MOJIOY-
Horo xwupa 10 3,06 %, a noBeimienne COMO npouso-
10 Mo NpUYIMHE YBCIWMYCHHUA B MOJIOKE KOHIICHTpa-
Uit MosiouHoro Oenka u jakro3sl Ha 0,09 (p < 0,05)
n 0,10 % (p < 0,01) coorBercTBeHHO. KOHTpOIIB KETO-
HOBBIX T€J B MOJIOKe — arierona u bI'b (M) — He moka-
3aJI BHAYUTCIIbHBIX pa3n1/1q14171 C KOpOBaMu, UMCHOIIUMU
HOopMasbHOe cooTHomenue (1,1-1,5), a BOT KoHIIeH-
Tpauus BI'b (k) y xopoB B 1-if rpynne cHukanach Ha
0,23 mmonb/a (p < 0,001) Mo cpaBHEHHUIO C TAKOBOH BO
2-ii rpymnre.

KOpOBbI, HUMCIOIIME B MOJIOKE CIABHUI' PABHOBECUA
MEXKIy MAacCCOBOW JOJIeH kupa u Oclika B CTOPOHY
MOBBIIIEHHUS, OTINYAIUCh OT CBEPCTHHI[ 2-iI rpym-
IIbl BBICOKOM KOHLIEHTpAaLMEW CyXOro BeUleCTBa Ha
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Fig. 1. Dynamics of daily milk yield, milk fat and protein by lactation days
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Fig. 2. The dynamics of ketone bodies in milk, the ratio of milk fat and protein by lactation days

1,02 % (p < 0,001), Ho cpaBHHMTENBHO HU3KMM COMO
(8,70 %), uro menpmme Ha 0,33 % (p < 0,001). YBenu-
YEHHE CyXOro BEIECTBA CBS3aHO CO 3HAYUTEIHHBIM
MOBBILIEHUEM KHUPHOMOJIOYHOCTH — 110 5,31 %, mnm
Ha 1,36 % (p < 0,001) mo cpaBHEHHUIO C MMOKa3aTeNs-
Mu Bo 2-ii rpynne. CHmkenne COMO o0ycioBieHo
HU3KUM COJEP)KAaHMEM MACCOBOW JOJIM MOJIOYHOTO
oenka (2,98 %) u maktossl (5,04 %) c pasuunei 0,14
(»p <0,001) u 0,15 % (p < 0,001) coorBeTCTBEHHO B
CpPaBHEHMH CO 3HaAYEHUsIMU BO 2-ii rpynne. KonueHnTpa-
nuu anetoHa u bI'B (M) B Mojoke KopoB 3-# TpyIIIBI
obutn 6oiemie Ha 0,059 (p < 0,001) u 0,027 MmMmonb/n
(p <0,001), yem y cBepCTHHUIT 2-# TpymITEl. AHAIOTHY-
HbIe W3MEHEeHHs ObUIHM 1Mo KoHIeHTpauuu bI'b (k) ¢
pasuureit 0,97 mmons/1 (p < 0,001).

Bo Bropoi#i MecsIl JakTauuu pazindMs y TPYyMIl ©
pa3sHBIM YPOBHEM COOTHOIIECHHH MEXIYy MacCOBOH
Josieil kupa n OelKa MMeJN aHAJOTWYHBIA XapakTep
(Tabmuma 2).

B nepuoa ¢ 31-ro no 60-ii 1eHb nepBOM JaKTaLUK
KOPOBBI 4-i IpyIIbI, UMEIOIINE PU3HAKA WHBEPCHU
MOJIOYHOTO JKHMpPa, XapaKTepH30BAIUCH MOHMKEHHON
KOHIIGHTpAIMEell B MOJIOKE CyXOTo BELIECTBA M MOJIOY-
HOTO JKHMpa, HO TOBBIIICHHONW KOHLEHTPALMEH MOJIOY-
Horo Oenka ¢ pasuunei 0,52 % (p < 0,001), 0,69 %
(»p <0,001) u 0,15 % (p < 0,001) o cpaBHEHUIO C
5-i rpynmoil coorBeTcTBEHHO. B ormnuuue or nepso-
rO Mecsla JIaKTaIuy, BO BTOPOH MecsIl HaOI0IaIoch

CTaTHCTHYECKH JOCTOBEPHOE CHMKEHHE B MOJIOKE Ke-
TOHOBBIX Tell. Tak, B 4-if rpynme 1no CpaBHEHMIO ¢ 5-i
TPYIITIOi KOPOB B MOJIOKE KOHIIEHTPALUS alleTOHA CHH-
sunack Ha 0,015 mmoms/n (p < 0,001), BI'b (M) — Ha
0,004 mmoms/1t (p < 0,01), a kornenTpanus bI'b kposu
camsmiack Ha 0,42 mmons/1 (p < 0,001).

KopoBel 6-i1 rpynmel, UMEIOLIME BEJIUYUHY COOT-
HOIIEHUSI MEXIy MacCOBOH joiel *kupa u Oenka 00-
nee 1,5 mo cpaBHEHMIO C 5 Tpynmoi, Irae ykazaHHOE
COOTHOIIICHHE COOTBETCTBOBAJIO HOPME, OTINYAINCH
HanOOJIBIINM COAEP’)KAaHNEM B MOJIOKE CyXOTO Belle-
CTBa M MoJIo9HOTO *npa Ha 1,12 (p < 0,001) u 1,45 %
(p < 0,001), HO HU3KOH KOHIIEHTpAIIUECH OeTKa U JIak-
to3bl Ha 0,07 (p < 0,05) 1 0,22 % (p < 0,01) coorBeT-
ctBerHo. Coxepkanue arerona u BI'b (M) B Momnoke
KOpOB 6-if Tpymel Op110 Oombmie Ha 0,064 (p < 0,001)
u 0,034 mmomns/t (p < 0,001), wem y cBepcTHHUI] S5-I
rpynnsl. Konuentpauust BI'b B kpoBu kopoB 6-if rpyn-
el coctaBuiaa 2,41 MMob/, 4To OONbIle, YeM B 5-i
rpymre, Ha 1,03 mmons/x (p < 0,001).

B nepuoa ¢ 61-ro no 90-i neHp nepBoil JaKkTauu
XapakTep M3MEHEHUH cocTaBa MOJIOKA Ha ()OHE CABUTA
COOTHOIICHHST MEXIy MacCOBOW JI0JIei skupa 1 Oenka
coxpanmics (tabmuma 3). [To cpaBHeHHIO ¢ 8- rpyTI-
MOH KOpOB, WMMEIONIMX HOPMAaJIbHOE COOTHOIICHUE
MEXIy MOJIOYHBIM XXHPOM M OenkoM, B 7-il Tpymiie
coJiep’KaHue CyXoro BellecTBa cHuU3miIoch Ha 0,59 %
(p <0,001), a B 9-i1 rpymnme moseicuinoch Ha 1,15 %
(» <0,001).
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Tabmuua 1

CocTaB MOTIOKa B 3aBICHMOCTY OT COOTHOILIEHV A MeXXAY MaCCOBOII HoJIeil Kupa u 6enka

1o 30 mHA TaKTanumu

Iloka3areb 1-s rpynna (n =27) | 2-arpynna (n=207) | 3-a rpynna (n =55)
CyTO4HBIH yJI0#, KT 24,6 + 1,65 27,2+ 0,55 272+1,12
Cyxoe BemecTBo, % 12,40 + 0,09° 13,07 £ 0,04 14,09 +0,10°
COMO, % 9,23 + 0,043 9,03 + 0,02 8,70 £ 0,043
MJIXK, % 3,06 + 0,063 3,95+0,03 5,31 £0,093
MJIB, % 3,21 +0,04! 3,12+0,02 2,98 +£0,033
MIK/MJIB 0,95+ 0,013 1,27 £0,01 1,79+0,04°
Jlakro3a, % 5,29 + 0,032 5,19 +£0,01 5,04 + 0,02}
A1IeTOH, MMOJIB/JI 0,074 + 0,005 0,078 + 0,003 0,137 +0,009°
BI'b (M), MMOJIB/TT 0,042 £+ 0,003 0,040 £ 0,001 0,067 +0,0033
BI'B (), MMOIIB/IT 1,21 £ 0,06° 1,44 +£0,03 2,41 +£0,08°
IIpumeuanue. 'p < 0,05; °p < 0,01; °p < 0,001 no cpasmeruio ¢ 2 2pynnoii.
Table 1

The chemical composition of milk at a different ratio between milk fat and milk protein
up to 30 days of lactation

Milk component Group 1 (n=27) Group 2 (n=207) Group 3 (n =535)
Daily milk yield, kg 24.6 +1.65 27.2+0.55 27.2+1.12
Total solids, % 12.40 £ 0.09° 13.07 £ 0.04 14.09 £0.10°
Solids-Not-Fat, % 9.23 £0.04 9.03+£0.02 8.70 £ 0.04°
Fat, % 3.06 £0.06° 3.95+0.03 5.31 £0.09°
Protein, % 3.21 £0.04' 3.12+0.02 2.98 £0.03°
Fat/Protein 0.95+0.01° 1.27 £0.01 1.79+0.04°
Lactose, % 5.29+0.03° 5.19+0.01 5.04+0.02°
Acetone, mmol/l 0.074 + 0.005 0.078 £ 0.003 0.137 £ 0.009°
BHBA (m), mmol/l 0.042 £0.003 0.040 £ 0.001 0.067 £0.003°
BHBA (b), mmol/l 1.21 £ 0.06° 1.44+0.03 241 £0.08°
Note: 'p < 0.05; ?p < 0.01; °p < 0.001 compared to group 2.
Tabnuma 2

CocTap MOTIOKa B 3aBYICHIMOCTY OT COOTHOIIIEHV I MEXXTY MAacCOBOII Jo/ell Kupa 1 6enka
¢ 31-ro mo 60-i1 ieHb TaKTaAUN

IMoka3zarean 4-s1 rpynna (n =106) | 5-a rpynna (n =421) | 6-a rpynna (n =34)
CyTOuHbIH ya0ii, KT 32,8 +£0,81 33,4+0,39 30,2+ 1,95
Cyxoe BemecTBo, % 12,27 +0,05° 12,79 £ 0,03 13,91 £0,16°
COMO, % 9,17 £ 0,023 9,02 +0,01 8,71 £0,06°
MJIK, % 2,99 + 0,033 3,68 £0,02 5,13+0,14°
M/Ib, % 3,18 +£0,02° 3,03 +£0,01 2,96 + 0,03!
MIK/MJ1b 0,94 + 0,013 1,22 +£0,01 1,73 £0,033
Jlakro3a, % 5,26 +£0,02 5,28 £0,01 5,06 £ 0,072
ALIETOH, MMOJIB/T 0,049 + 0,0023 0,064 + 0,002 0,128 £0,014°
BI'b (M), MMOJIB/JT 0,033 + 0,001 0,037 £ 0,001 0,071 £ 0,007°
BI'b (x), MMOJIB/T 0,96 + 0,033 1,38 +£ 0,02 2,41 +£0,133
IIpumeuanue. 'p < 0,05; ’p < 0,01; *p < 0,001 no cpasrenuo ¢ 5-it 2pynnoii.
Table 2

The chemical composition of milk at a different ratio between milk fat and milk protein
from 31 to 60 days of lactation

Milk component Group 4 (n =106) Group 5 (n=421) Group 6 (n=34)
Daily milk yield, kg 32.8+0.81 33.4+0.39 30.2+1.95
Total solids, % 12.27 +£0.05° 12.79 £ 0.03 13.91+0.16°
Solids-Not-Fat, % 9.17 +£0.02° 9.02+0.01 8.71 £ 0.06°
Fat, % 2.99+0.03° 3.68 +0.02 513+0.14
Protein, % 3.18+0.02° 3.03+£0.01 2.96 +0.03’
Fat/Protein 0.94+0.0° 1.22+0.01 1.73+0.03}
Lactose, % 5.26+0.02 5.28+0.01 5.06£0.07°
Acetone, mmol/l 0.049 £ 0.002° 0.064 + 0.002 0.128 +0.014°
BHBA (m), mmol/l 0.033 +£0.001° 0.037 +0.001 0.071 £0.007°
BHBA (b), mmol/l 0.96 +0.03} 1.38+0.02 241+0.13°

Note. 'p < 0.05; °p < 0.01;°p < 0.001 compared to group 5.
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Tabnuua 3

CocTaB MOTIOKa B 3aBICHMOCTY OT COOTHOILIEHV A MeXXAY MaCCOBOII HoJIeil Kupa u 6enka
¢ 61-ro mo 90-i1 JeHb TaKTaAIN

IToxa3zarean 7-s1 rpynna (n=182) | 8-a rpynna (n=327) | 9-arpynna (n =16)
CyTo4HBIH yOOH, KT 34,4+ 0,55 33,6 £ 0,46 32,2+2,25
Cyxoe Bemectso, % 12,25 £ 0,04° 12,84 £ 0,03 13,99 £0,19°
COMO, % 9,15+ 0,02} 9,06+ 0,01 8,82 +0,09%
MJIK, % 3,00 + 0,033 3,68 £0,02 5,10+0,133
MJB, % 3,17 +£ 0,023 3,08 £0,01 3,03 +£0,08
MDK/M]1B 0,95+0,013 1,17 +£0,01 1,65+ 0,043
Jlakro3a, % 5,24 £0,01 5,26 +£0,01 5,08 £ 0,06
AIIeTOH, MMOJIB/TI 0,043 £ 0,0023 0,056 + 0,001 0,082+ 0,015
BI'b (M), MMoOITB/IT 0,031 +0,001! 0,034 + 0,001 0,063 +0,005°
BI'b (x), MMOJIB/71 0,92 + 0,023 1,24 £0,02 2,05+0,11°

IIpumeuanue. 'p < 0,05; ’p < 0,01; °p < 0,001 no cpasmenuio ¢ 8-ii epynnoti.
Table 3

The chemical composition of milk at a different ratio between milk fat and milk protein
Jfrom 61 to 90 days of lactation

Milk component Group 7 (n=182) Group 8 (n=327) Group 9 (n=16)
Daily milk yield, kg 34.4+0.55 33.6+0.46 322+£225
Total solids, % 12.25 £0.04° 12.84 £0.03 13.99 £0.19°
Solids-Not-Fat, % 9.15+0.023 9.06+0.01 8.82 +0.09°
Fat, % 3.00£0.03 3.68+0.02 510£0.13°
Protein, % 3.17+0.02° 3.08+0.01 3.03+£0.08
Fat/Protein 0.95+£0.01° 1.17+0.01 1.65 +0.04°
Lactose, % 5.24+0.01 5.26+0.01 5.08 +0.06°
Acetone, mmol/l 0.043 +0.002} 0.056 £0.001 0.082+£0.015
BHBA (m), mmol/l 0.031 +0.001" 0.034 +£0.001 0.063 = 0.005°
BHBA (b), mmol/l 0.92+0.02° 1.24 £0.02 2.05+0.11°

Note. 'p < 0.05; °p < 0.01; °p < 0.001 compared to group 8.

Ha ¢one »Tux m3meHeHni HaOIIONANOCH CHIKE-
HHe MaccoBoi nonm xupa a0 3,00 % u moBbIICHHE
oenka 10 3,17 % B MOJIOKe KOPOB 7-# IpyIMIibl, U Ha-
000pOT, MOBBINICHHE MACCOBOM 10JH Kupa 10 5,10 %,
cHrbkeHne Oenka 10 3,03 % u ynakto3sl a0 5,08 % y
CBEPCTHHUIL 9-11 TPYIIIBL, IPU 3TOM BCE Pa3JINuusl BICO-
KO JIOCTOBEPHBI TI0 CPABHEHUIO C 8-U TPYMIION KOPOB.
KoHIeHTpalun KETOHOBBIX TeJl B MOJIOKE M KPOBH KO-
poB 7-# u 9-if Tpynn MMeNnu aHAJIOTUYHBIM XapakTep
W3MEHEHUH, OTMeUeHHBIN B rpynmnax 4 u 6. Tak, npu
COOTHOILIEHHUSX MEXKIY MOJIOYHBIM JKUPOM H OenKoM
6onee 1,5 conepxanue BI'b B Mosioke U KpoBU MOBBI-
IaJIOCh, & MPU COOTHOIIECHUsX MeHee 1,1 — 3amMeTHO
CHIDKAJIOCH.

CpaBHHUTENBHBI aHAJIN3 COCTaBa MOJOKa MO Me-
ciAllaM JIAKTallMU TOKasaj, 4To B rpynmnax 4 u 7 mo
CpaBHEHHIO ¢ l-ii rpynmoii, a Takke B rpynmnax 6 u 9
M0 CPaBHEHUIO C 3-# rpymmoii conepkaHue Cyxoro Be-
mectBa, COMO u uX COCTaBISIOIIMX IHUTATEIbHBIX
BEIIIECTB 3HAYNTEIFHO HE M3MEHSIOCHh, a KOHIIEHTpPa-
I[Us1 KETOHOBBIX TEJ 3aMETHO CHIDKajach. Tak, Halpu-
Mep, COIEpKaHUE aleTOHa BO BTOPOM M TPETHMl Me-
csirp cHu3mitoch Ha 0,025 (p < 0,001) u 0,031 mmonb/n
(» <0,001) B rpynmax 4 u 7 mo cpaBHEHUIO C 1-if Tpym-
noit, Ha 0,055 mmomns/n (p < 0,01) B 9-ii rpynme mo
CPaBHEHHIO C 3 TPYIIION.

Wrak, ecinu xapakTep M3MEHEHHI COCTaBa MOJIOKA
Ha (pOHE aHAJOTMYHOIO CABUIa COOTHOLICHUN MEKIY
MaccoBOM Jonel kupa u OeiKa Ha MPOTSHKEHUH Tpex
MECAIICB JIAKTallUU HE MEHAJICA, TO BCTPEYACMOCTb KO-
POB C IPU3HAKAMH WHBEPCHUH KHPa MK OeJiKa mpeTep-
neBajia U3MeHeHusl. B 001iell TeHIeHIInH OT IePBOT0 K
TPETbEMY MECSILy MEPBOIl JIaKTAIlMK HAOJIIONaIN yBe-
JIMYCHHE BCTPEUACMOCTH KOPOB C MPU3HAKAMH HHBEP-
cuu xupa ¢ 9,3 1o 34,7, u HA00OPOT, CHUKECHUE YACTOT
BCTPEYAEMOCTH KOPOB C MPU3HAKAMH HHBEPCHH OeIika
¢ 19,0 mo 3,0. Mcxonst u3 U3MEHEHUs 4acTOT BCTpeda-
€MOCTH CJIE[lyeT, UTO B IIEPBBbIM MECHL JAKTalUU Cy-
LIECTBYET CaMblil BBICOKMI PUCK BOSHUKHOBEHMSI KETO-
TEHHOTO COCTOSIHUSI, @ K TPETbEMY MECSILY BO3PACTAIOT
PHCKH aIumo3a.
Oocy:xnenue n BbIBObI (Discussion and Conclusion)

OIICHKY PHUCKOB BO3HHKHOBCHHSI K€TO3a U all{103a,
OCHOBaHHYIO Ha CBCACHUAX 06 U3MCHCHUU XUMHYC-
CKOTO COCTaBa MOJIOKA, MOYKHO CYMTATh BIIOJIHE O0b-
€KTUBHOH B CBSI3U C TEM, 4YTO IIPU OTUX 3360HeBaHI/IHX
dhopmupyeTcsl omnpe/eCHHAs KIMHUYECKas KapTHHA
Mouoka [15, c. 12]. Tak, oqHUM U3 OCHOBHBIX IIPHU3HA-
KOB K€TO3a KOPOB SABJIACTCA CABUI' paABHOBECUA MEKIY
MacCCOBOM JI0JICH KUpa U MacCOBOM J10J1ei Oeska Ooee
1,5, mpu 3TOM MaccoBasi J0Jis KUpPa 3HAYUTEIHHO TO-
BhItaercs 10 5,0 % u 6omee. ITo ceenenusm JI. H. Cu-
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monoBo#t u F0. 1. Cumonosa [16, c. 210], y xopoB ¢
YCTaHOBJICHHBIM JMAarHO30M CYOKITMHHYECKOTO KETO3a
Cpe/iHee COOTHOLLIEHHUE MEXK/y MAacCOBOW JOJIeH Kupa
u Oenka coctaBisuio 1,68, MaccoBast 10JIs1 JKHpa TMOBBI-
manack B cpeasem 110 4,7 %, npu 5ToM MaccoBast 107151
Oenka Obuta MeHee 3,0 %, 4TO coracyercs ¢ HalluMU
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3€ MaccoBasi J0JIsl )KUPa B MOJIOKE KOPOB CHHMYXKAJIach B
cpenneM 10 2,85 %, Ipu 3TOM COOTHOIICHHE MEXKIY
MacCOBBIMH JIOJISIMH JKHpa U OeJika CHHXKAJIOCh B CPeJi-
HeM 710 0,90. AHanorn4Hele pe3yabTaThl MOTyUYeHBI U B
HAIIKX UCCIIEIOBAHUSX.

Takum 00pa3om, CBEJIEHNsI O XUMHUYECKOM COCTaBe

MOJIOKa M B IEPBYK0 OYEpE]b BEIMYHUHBI COOTHOLIE-
HUIl MEXIy MacCOBOH Joiel xupa u Oejka Clieayer
HCTIOJIb30BaTh B KAYECTBE JIOMOJIHUTEIbHBIX JUArHO-
CTUYECKHUX ITOKa3aTesiell COCTOSHUS 3J0POBbs JJOMHBIX
KOpOB.

JaHHBIMH. HpI/ISHaKOM aluao3a sBJIACTCA CABUIT CO-
OTHOILICHHSI MEXJ/Iy MaccoBO Joneil xupa u Oenka B
ctopony menee 1,1. TTo cBegenusim B. I1. T'anouxkunoi
1 coaBTOpoB [17, c. 42], npu NOATBEPKACHHOM allU]I0-
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Milk composition as an element of herd health control
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Abstract. Purpose of research is monitoring the chemical composition of milk, the ratio between fat and protein in
milk to determine the risks of morbidity of Holstein cows with acidosis and ketosis. Methods. 5 740 milk samples
were studied, of which 1 375 samples were analyzed for 90 days of the first lactation. The analysis was carried out
on a Bentley FTS-400 instrument. In the control samples of milk, the following indicators were determined: milk
fat, protein, lactose, total solids, solids-not-fat, concentrations of acetone, beta-hydroxy-butyrate. The concentra-
tion of beta-hydroxy-butyrate in milk (BHBA (m) and conditionally in blood (BHBA (b) was controlled. The ratio
between milk fat and protein was determined by dividing the fat content by the protein content. Cows were divided
into groups depending on the ratio: risk of acidosis — less than 1.1, the risk of ketosis is more than 1.5 and the norm
is 1.1-1.5. Scientific novelty. For the first time, a comprehensive analysis of the chemical composition of the milk
of Holstein cows was carried out to determine its changes with a shift in the ratio between fat and milk protein in
the Tyumen region. Results. Monitoring of the chemical composition of cows' milk in the first three months of
lactation showed that it changes significantly with a shift in the ratio between fat and protein. There is a significant
decrease in total solids, fat and BHBA (b), an increase in solids-not-fat, protein, and in the first month of lactation
an increase in lactose at a ratio value of less than 1.1. The ratio is more than 1.5: the content of solids-not-fat, pro-
tein, lactose significantly decreases, but the content of total solids, fat and ketone bodies in milk increases, which
is characteristic of ketosis.

Keywords: milk, milk fat, milk protein, lactose, acetone, beta-hydroxy-butyrate (BHBA), acidosis, ketosis, Hol-
stein breed.
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OUHAHCOBO-I)KOHOMHYECKHUH MEeXaHU3M CTUMYJIHUPOBAHUA
BHCAPCHUA HHHOBAIIMOHHBIX TEXHOJIOTMIl B JBHOBOJACTBE

I. B. Betukanosa'™
! PegepanbHblil HAYYHBII IEHTP TYOAHBIX KYIbTYP, TBepb, Poccus
S E-mail: ivvelikanova@mail.ru

Annomayus. B cratbe OTpaXKeHbl TPOoOIEMbI CTUMYIHUPOBAHHUS Pa3pabOTKH 1 BHEAPEHUS TIEPEOBBIX TEXHOIOTHI
B c(epe arpornpoMbIIUICHHOTO TPOU3BO/ICTBA B I[EJIOM M B JILHOBOJCTBO B YacTHOCTH. [Ipe/yiokeH MexaHu3Mm, B
OCHOBE KOTOPOT'O JISKUT ITPUMEHEHHE BCETO KOMIUIEKCa (PMHAHCOBO-KPEIUTHBIX, IKOHOMHUYECKHX, HHBECTHUIIN-
OHHBIX, HAJIOTOBBIX U APYTHX HHCTPYMEHTOB BO3JCHCTBUS Ha aKTHUBH3AIMIO CIIPOCA HA HAYYHO-TEXHUYECKYIO
MPOIYKIMIO TIPH HETMOCPEICTBEHHOM MEXaHHM3ME TOCYAapCTBEHHOTO PETYJIHMPOBAHUSA M MOIACPKKH. AKTYaJb-
HocThb. OniHOM 13 npobiem pazsutust AIIK siBisiercst cyniecTBytoiast Mojienb (pyHKIIMOHUPOBAHUSI SKOHOMHUKH,
B KOTOPO# OTCYTCTBYIOT JOCTATOYHO 3 (PEKTHUBHBIC MOOYANTEIbHBIC MOTUBALIUH JUIsl BJIOXKEHHUST YaCTHOTO Karlu-
Taya B IPHOOpETEHNE MEePEAOBbIX Pa3pabOTOK B arpapHOM M arpoNpOMBIIIIIEHHOM Mpou3BojcTBe. O00CHOBaHNE
U MpUMeHeHHe (UHAHCOBO-OKOHOMHYECKOTO MEXaHW3Ma CTHMYJIMPOBAHUS BHEIPEHHS WHHOBAIMOHHBIX TEXHO-
JIOTHH B JIbHOBOJICTBE B HACTOAIIECE BPEMs CTAJIO0 HEOOXOAWMBIM Ui 00ECICUCHHS TEXHUKO-TEXHOIOTHIECKOM
MOJICPHH3AIINH 32 CUET OTEYECTBEHHBIX Pa3pabOTOK HayYHO-UCCIIEIOBATENFCKUX IEHTPOB U YACTHBIX KOMITAHHH,
4YTO 00YCIIOBIEHO BBOAMMBIMU CAHKIMSMH MTPOTHB HAIICH CTPAHBI U POCTOM MEXTyHAPOIAHON HANPSKCHHOCTH.
[IpoGnema morcka MexaHu3Ma CTUMYJIMPOBAHUS HAIPABJICHUsI JOJTOCPOUHBIX CPEICTB Ha MPUOOpPETEHHE Tepe-
JIOBBIX TEXHOJOTHH MmprobpeTaeT 0cobyro akTyaabHOCTh. Lle1b JaHHOT0 Hccae0BaHUs — ITPEUIOKUTD (pUHAH-
COBO-9KOHOMUYECKHH MEXaHW3M CTHUMYJIHPOBAHUS BHEIPEHHS MEPEIOBBIX TEXHOJIOTHI B OTpacib JHHOBOJCTBA
AIIK Poccun, HHCTpYMEHTBI KOTOPOTO MO3BOJIAT MOBBICUTH YPOBEHb WHHOBAIIMOHHON aKTMBHOCTH XO3AHCTBY-
fomnx cyobektoB. Mertoabl. B xoje uccienoBaHusi NMPUMEHSJIMCh METOJNbI CPABHUTEIBHOTO, aOCTPaKTHO-JIO-
THYECKOTO, (YHKIIHOHAIBHO-CTOMMOCTHOTO aHaJIN3a, SKCIEPTHOH oneHKH. Pe3yiabTarhl. B cratbe mpemioxken
(DMHAHCOBO-OKOHOMHYECKHI MEXaHW3M CTHMYJIUPOBAHHs BHEIAPEHHUS IEPEIOBBIX TEXHOJIOTHH, WHCTPYMEHTHI
KOTOPOT'O TIO3BOJISAIT CYIIECTBEHHO MOBBICUTh YPOBEHb MHHOBAIIMOHHOW aKTHMBHOCTH XO3SHCTBYIOIINX CyOBEKTOB
JHHOBOJUECKOTO MOIKoMIUIekca. Kpome Toro, mpuMeHeHne MexaHu3Ma B3aUMOACHUCTBHUS HHCTUTYTOB Pa3BUTHA
(BOB) u npeanaraeMbIX K HCIOIB30BAHUIO B OTPACIEBOI Hayke SHIAyMEHT-()OHIOB CO3/IAET MPEANOChITKA JIJIs
pacumpenus (puHaHCHPOBAHMSI HAyYHO-HCCIIEOBATENILCKIX Pa3paboOTOK B JIbHOBO/CTBe. HayuHasi HOBH3Ha 3a-
KITFOYaeTcs B MPEATIOKEHIH 1 000CHOBAaHUH HOBOTO BapHaHTa B3aUMOACHCTBHSI HHCTUTYTOB PAa3BUTHS B paMKax
(hMHAHCOBO-2KOHOMHYECKOIO MEXaHU3Ma CTUMYJIMPOBAHUS Pa3padOTKK M BHEAPEHUsI MHHOBaIMH B oTpacib ATIK
(JIBHOBOJICTBO).

Knioueswie cnosa: huHancoBO-3KOHOMHYECKHI MEXaHU3M, BHEJIPEHHE HHHOBAIIMH, JIbHOBOJCTBO, FOCYIapCTBEH-
HO€ PEryJIMpOBaHue, CEIbCKOE X035CTBO.

Mna yumuposanusn: Benukanosa Y. B. ®UHAHCOBO-DKOHOMUYECKUI MEXAHU3M CTUMYJIUPOBAHUS BHEIPEHUS
WHHOBAIIMOHHBIX TEXHOJIOTHI B JIbHOBOACTBE // ArpapHbiii BecTHUK Ypama. 2022. Ne 11 (226). C. 80-93. DOI:

10.32417/1997-4868-2022-226-11-80-93.

JMama nocmynnenusn cmamou: 30.08.2022, oama peyenzuposanusn: 16.09.2022, oama npunamusn: 26.09.2022.

IocranoBka npod.aemsl (Introduction)

IIpunumaemsie IlpaBurtensctBom PO B nocnennue
TOJBI MEpBI 10 AKTUBHM3ALUKM HHBECTUIIMOHHO-UHHO-
BAaI[MOHHOTO PA3BHUTHs HE OKA3bIBAIOT CYIIECTBEHHOTO
BIIMSTHUSL HA POCT UCTIOIB3YEMBIX MEPEIOBBIX TEXHOJIO-
TMi B arporpoMbIIUICHHOM ITpou3BocTBe. [Ipodnema
COCTOHT HE CTOJIBKO B KaTacTpO(UIECKOM HeopHHaH-
CHPOBaHWHU HAyKH B arpapHoi cdepe, CKOIBKO B JIeH-
CTByIOLIEH MOJETH (yHKIMOHUPOBAHHS SKOHOMHKH,
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B KOTOPOH OTCYTCTBYIOT NOOYAHMTEIbHBIE MOTHBAIINU
JUTS BIIOJKCHHS KaluTajla B IPHOOPETECHHE TIEPEIOBBIX
pa3paboToK B arpapHOM M arpoNpOMBIIUICHHOM MpO-
M3BOJICTBE.

VBenuueHue acCUTHOBAaHMM Ha HayKy B IOCIEI-
HHE TOIBI OCTAETCS B MpEAesax, He IMPEBBIIIAIONTINX
1,5-1,7 % BBII Poccuu (KOTOpBIi MEHBIIE, YeM B pa3-
BUTBIX CTPaHaX MUPA), TOTJAa KaK B HEKOTOPBIX APYTHX
rocyzapcTBax oH cocrasiser ot 2,5 mo 3,1 % BBII,
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4TO 00eCHeYrBaeTCsl He TOJNBKO 3a cueT cpencts [Ipa-
BUTEJILCTBA, HO M Y4aCTHEM HENOCPEACTBEHHBIX TOBA-
porpou3BoTeNeii B (PMHAHCUPOBAHUH TPHKIIAIHBIX
Hay4HBIX Pa3pabOTOK U UX BHEJPEHNUH B IIPOU3BOJICTBO
[1].

Takoil MexaHHU3M peanu3yercsi, B YaCTHOCTH, IO-
CPEACTBOM PA3BUTHUS CHUCTEMBl CTUMYIMPOBAaHUS U
MOOIPEHUSI CaMHUX TOBAPOIPOU3BOAUTENECH uepe3
IpeOCTaBIICHHE HAaJOTOBBIX INpedepeHlnd Ha IpH-
oOpeTeHre pe3yJbTaToB Hay4YHO-MUCCIIEI0BATEILCKUX
U3BICKAaHUI, a TaK)Ke Yepe3 HHBECTULIMOHHBIE BEHUYP-
Hble (DOH/IBI, IPHUBJICKAIOIINE CPEJICTBA ISl BIOKEHUS
B pa3paboTKu U MX Mociienyomiero BHeapenus. B PO
B 2010-e rr. ObUT CO3/1aH MHCTHUTYT IIEJIEBOIO KaruTa-
Ja (MM TaK Ha3bIBaeMbIi HAayMEHT-(OHJ), HO, KaK
MOKAa3bIBAET aHAJIN3 PE3YIBTATUBHOCTHU AEATEIBHOCTH,
OTCYTCTBHE JICHICTBEHHOTO (PMHAHCOBO-IKOHOMHYECKO-
ro MeXaHU3Ma CTUMYJIMPOBAaHUS pa3pabOTOK U BHEAPE-
HUS TIEPEIOBBIX TEXHOJIOTUI CBOIUT Ha HET ApdexTHB-
HOCTb 3TUX MHCTUTYTOB. HeoOxomumocTh pa3paboTku
HOBOTO MeXaHW3Ma O0yCJIOBJIEHa TaKkke pedhOopMHUpO-
BaHUeM, HayuHas ¢ nexadpst 2020 r., Bcex HHCTUTYTOB
passutus Poccuiickoii @enepanyu.

JIbHSIHOM MOIKOMIUIEKC Kak cocTaBHas yacTh AITK
HY)XJ]aeTCsl B TPaMOTHOM M CHCTEMHOM MOAX0ze (op-
MHpOBaHUsl (PMHAHCOBO-IKOHOMHYECKOTO MEXaHH3Ma
peryJiupoBaHus TOCYAapCTBEHHOW TOIIEPKKU U (u-
HAHCOBBIX HHCTPYMEHTOB PBIHOYHOM 3KOHOMHKH. Oni-
HUM U3 IyTed ynyuiieHus 3p(QeKTHBHOCTH POU3BO/-
CTBa U KOHKYPEHTOCHOCOOHOCTH JIbHOIPOIYKLIUH SIB-
JII€TCSI MOBBIIIEHNE YPOBHS TEXHUUECKOH OCHAIIEHHO-
CTH OTPACJIU ITyTeM MPUMEHEHHUs YHEPrOHACKIIEHHBIX
MallliH U IPOTrPEeCcCUBHBIX TexHonorui [2, 3]. IToarto-
My MOOWIM3alMs HAyYHO-TEXHHYECKOrO MOTeHIIHala
JUISl TEXHUYECKOTO M TEXHOJOTMYECKOro OOHOBIICHUS
JIBHSHOT'O ITOJKOMILIIEKCA CTAHOBUTCS IIaBHOM 3aaueil
arpOMHKEHEPHON HayKHU.

B mporecce nccrnenoBaHus Mbl ONUPATIUCh HA Me-
TOAMYECKUE TOIXObl BEAYIIUX YUYEHBIX U CHEIHAIH-
CTOB, 3aHHUMAIOIIMXCA HM3YYCHHEM TOCYIapCTBEHHON
NOJIMTHKK B 00JIaCTH arpapHOi SKOHOMUKH [4—6], 1 Ha
HUMEIOIMECS HCCIEOBAaHMUS BEIYIIMX CIEUATNUCTOB
OI'BHY «®enepanbHblii HayuyHbIH LEHTP JIyOSHBIX
KyJIbTyp» B obnactu jbHOBozcTBa: P. A. PocroBuesa,
H. B. Ymanosckoro, E. M. Ilyuxosa, B. I Uepuuko-
Ba [7-10] u npyrux, a Takke OT€4ECTBEHHBIX U 3apy-
OEXKHBIX JiesTelleil HayKH, KOTOpble 3aHUMAIOTCs IPO-
OjeMaMy TEXHHUKO-TEXHOJIOTHUECKOW MOAEPHU3AINN
JIBHSHOTO TOAKOMIUIEKCA, BHEAPEHHEM HHHOBAIU
B AIIK B nestom [11-15]. Obpamaer Ha ceOst BHUMA-
HHE TOT (PaKT, YTO CpelIy HCClienoBareiell HeaocTa-
TOYHO paccMaTpPUBAIOTCS MHHOBAIIMOHHBIE BONPOCHI C
touku 3peHust BTO, 0COOEHHO B 4acTH BO3MOXKHOCTH
CYIIECTBEHHOIO pPACUIMPEHUs HHBECTUIMH 3a cyeT
MNOAJIEPKKM HAayKH M HAyYHO-HCCIENOBATENBCKUX U
OITBITHO-KOHCTPYKTOPCKUX PadoT, KOTOpbIE HE MOJJIe-
JKaT OrpaHUYEHUSM B COOTBETCTBHUHU C ITPABUIIAMU 3TOH

i l il il il el

opranuzaiyu [16-19]. B HayuHo# paboTe npuBeieHb
JIOBOZIbI O HEOOXOJMMOCTH y4eTa MUPOBOW HMOJIUTHKU
Ha (opmupoBaHuEe (PUHAHCOBO-IKOHOMHYECKOTO Me-
xaHu3ma passutus AIIK Poccuu B nenom u npouecca
CTUMYJIHPOBAHUS MPUBJICYEHNUS HOBBIX TEXHOJIOTHIl B
CEJIbCKOE XO3SUCTBO cTpaHbl. [yt 9TOro Hamu ObUTH
n3y4eHsl paboThl Takux yueHblX, kak T. I. bonnapen-
ko, U. C. Canny, B. W. Heuaes, A. P. Kynos [20, 21],
KOTOpBIE MOTYEPKUBAIOT HEOOXOIUMOCTh KOHIIEHTpPA-
MM BHUMaHMs TOCyAapcTBa Ha BOIpocax (PUHAHCH-
posanust HUOKP u akTuBH3anuy BHEIPEHUS B IPOU3-
BOJICTBO NEPEOBHIX AOCTIKCHUH HAyKH U TEXHUKU B
LENsIX CYIIECTBEHHOTO TOBBIMIEHHS 3(P(EKTHBHOCTH
XO35HCTBOBaHMSA U 3HAYUTEJIBHOTO POCTa MPOU3BOAM-
TENBHOCTH TPYAA.

MeToaos0orusi 1 MeToabl uccaenoBanusi (Methods)

B nporecce uccnenoBanus MpUMEHsUTUCH TPaIULIU-
OHHBIE METOIbI: MOHOTpa(U4YecKnii, CTaTUCTUIECKUI
u apyrue. Ilpyu moarotoBke cTaThby aKTUBHO HCIONb-
30BAJIMCh Marepualibl O(QUIMAIBHBIX CTATUCTUYECKUX
opraHoB P®, MuHuCTEpCTB U BEJOMCTB, CBS3aHHBIX
¢ oOecrieueHHEM BHEIPEHHs TEPEIOBBIX TEXHOJIOTUI
B 1pon3BozcTBO. Oco0oe BHUMaHUE YAENsIIOCh aHa-
JU3Y MHCTUTYTOB pa3BuTus PO ¢ 1enbio BBIIBICHUA
MEePCHIEeKTUBHBIX, HA HAlll B3I, MOJENIeH MeXxaHu3Ma
CTUMYJIUPOBaHUs Pa3padOTKM M BHEIPEHHUS IEpeso-
BbIX TexHonoruit B AIIK B 11eJ10M U B OTpacib JbHO-
BOJCTBA B YACTHOCTH. lIpuMeHEHBl MeToauuecKue
MOAXO/IbI BEAYIINX YUEHBIX, 3aHUMAIOLIUXCS TPOo0IIe-
MaMu B o0siacti pOpMHUPOBAHUS U Pa3BUTHUS JILHSIHOTO
MO/IKOMILIIEKCA, a TAK)Ke pa3padOoTKON HHHOBAIMOHHBIX
TEXHOJIOTHH ¥ CUCTEM MEPCIEKTUBHBIX MAIIUH U TeX-
HOJIOTMH AJIS OTPACIIU JIBHOBOJICTBA.

PesyabTathl (Results)

Bakneiinmm yciaoBueM MoBbIeHus 3(QHeKTHBHO-
cTH (YHKIMOHUPOBAHUS XO3SHCTBYIOIMX CyObEKTOB
JIBHSHOTO TOAKOMIUIEKCA SIBISCTCS NMPUMEHEHHE WH-
HOBAILIMOHHBIX TeXHOJorui. OnHOW U3 mpodiieM, mpe-
MATCTBYIOIIUX Pa3BUTHIO arpONPOMBIIUIEHHOTO TPO-
M3BOJICTBA B CTpaHe, SIBJISETCS OCTAIOIIUIICS HU3KUM
YPOBEHb NPUMEHEHHsI XO3SHCTBYIOIMMU CyObeKTaMu
HOBBIX NEPEJOBBIX TEXHOJOTHH. 3a MepHoAa MpoBese-
Hus B Poccun Beepoccuiickoil cenbCKOX035iCTBEHHOU
nepernucu B 2006 1. u 2016 . KOIMYECTBO TOBAPOTPO-
M3BOJUTENCH, aKTMBHO MPUMEHSIOMNX MepeaoBbIe
TEXHOJIOTHH, MPAKTHUECKNU He M3MeHMIHch. M cpeau
yKa3aHHBIX IPUYMH TAKOTO MOJI0KEHHS IPUBOJIAT, TIpe-
JKJIe Bcero, cinaboe (UHAHCOBO-DKOHOMHYECKOE CO-
CTOSTHHE XO3SMCTB, OTCYTCTBHE JAOCTaTOYHBIX CPEACTB
JUIsl MTHBECTULIMH, NPOOJIEMBI C JIOCTYITHOCTBIO KpPE/IH-
TOB, HU3KO€ KAaueCTBO MPEAJIaraéMbIX OT€4EeCTBEHHBIX
pa3paboTOK M0 CPABHEHHIO C 3apyOC)KHBIMH aHAJIora-
MU (4TO, HA HAI B3I, BecbMa CIOpHO). W mpeod-
JaJlaHie CPelH yKa3aHHBIX NPUYMH (PUHAHCOBO-IKO-
HOMHYECKHX aCIEeKTOB CBUIETENBCTBYET O TOM, UTO
rOCy/IlapCTBEHHAs MOJUTHKA B OTHOIICHUII HEemocpea-
CTBEHHO arpapHbIX TOBApONPOU3BOAUTEIIECH, C OJHOM
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CTOPOHBI, U pa3pabOTYNKOB HAYYHO-TEXHUYECKOH Ipo-
JyKIUH, C APYyrOM, HE CO3[aeT CUCTEMY, aJCKBAaTHYIO
CKJIaJIbIBAIOIINMCS  YCIIOBUSIM  (PMHAHCOBO-3KOHOMH-
YEeCKOr0 MEXaHH3Ma CTHMYJIMPOBAHUS Pa3pabOTKH U
BHEJPEHUS, CO3/1aBAEMBbIX IIEPEIOBBIX BBICOKOTEXHO-
JIOTMYHBIX MTHHOBALUI.

JlanHOE CyXAeHHE IIOATBEPKAACTCS aHAIU30M pe-
aJIU3yEeMbIX MEpP rOCYNAPCTBEHHOU MOINICPKKU arpap-
HBIX ToBaponpoussoauteneit ¢ 2008 r. u I'ocporpam-
Mbl «HTII»!, Tme akueHT aenaercs Ha akTHBHM3aLUU
COOTBETCTBYIOIIUX WHCTUTYTOB Pa3BUTHsL, U TOJBKO.
A camO B3aMMOJICHCTBHE MEXAY 3TUMH 3BEHBSIMU
SKOHOMUYECKOH CHCTeMbI 0a3UpYIOTCS Ha 3aKOoHaX
YUCTOM PBIHOYHOM MOIEIM XO34MCTBOBaHUS, TO €CThb
onupaercsi Ha cupoc u npepnoxenue. Ho, cosnasas
IIOCPEACTBOM IOCYNapCTBa CIPOC Ha IEPENOBLIE TEX-
HOJIOTUU CO CTOPOHBI arapHbIX TOBAapPOIPOU3BOIAUTE-
Jieid, HeOOXOMMO YUHTHIBATh, YTO 3a MEPUO PHIHOY-
HBIX TpeoOpa3oBaHUil ObUIM yTpadyeHbl BO MHOIOM
HO3UIMK CO CTOPOHBI MPEUIOKEHHsI — B cepe ceme-
HOBOJCTBA U CEJIEKLIUU KYJIBTYPHBIX PACTEHUH U CEJlb-
CKOXO3SIUCTBEHHBIX JKUBOTHBIX. M, 4TO HEManoOBakHO,
OTCYTCTBHUE JIEHCTBEHHOIO MEXaHU3Ma CTUMYJIUPOBA-
HHS CHPOCa MMEHHO Ha OTEYECTBEHHbIE pa3paboTKh
IIPUBEJIO B PE3Yy/bTaTe ACMIIMHIA LIEH HA UMIIOPTHBIE
HTII, pocTy mpeayioxeHuss co CTOPOHBI 3apyOeikHbBIX
napTHepoB. BHenpeHue u@pPOBBIX TEXHOJIOTHHA B OT-
pacib JIbHOBOJACTBA SIBJIAECTCA HEOTHEMIIEMOM 4acTbiO
noBbIlIeHus 3()(EKTUBHOCTH NPOU3BoACTBa. [pamot-
HO aJIalITUPOBAHHBIC HOBBIC IIU(PPOBBIC PCIICHHUS SIBJISI-
I0TCS IIPEANIOCHUIKAMHU K PACIIUPEHUIO BO3MOXKHOCTEH
U YCWJIEHUIO KOHKYPEHTHBIX IIO3ULMHM KaK OTIEIbHO
B3STBIX XO3SHCTBYIOIIMX CYOBEKTOB, TaK U OTAEIBbHON
OTpacIy B LIEJIOM.

Berynnienne Poccun Bo Becemupnyto Toproyto op-
ranu3annio B 2012 1. TOJBKO YCYTyOMJIO TIOJIOKCHHE
poccuiickux paspaborunkoB HTII B cuiy He mpen-
YCMOTPEHHBIX KaKHX-TH00 3(P(EeKTHBHBIX 3alIUTHBIX
Mep, YYUTHIBAIOUIMX HMHTEPEChl HayKH, OCOOCHHO B
cepe celekIMM W IEPCHEKTUBHBIX TpygocOepera-
JOIIIMX CHUCTEM MAIlIMH B CEIbCKOM Xo3sicTBe. boiee
TOr0, 00BEM BBIIENISIEMBIX CPEACTB TOCYAapCTBEHHON
HNOJACPKKU arpapHOro CEKTOpa SIKOHOMUKHU B PaMKax
TaK Ha3bIBAEMOU «3€J€HON KOP3UHBD) HE JIOJKEH Mpe-
Beimate 5 mupa nouapoB CHIA naumnas ¢ 2020 T
CoracHO roloBOMY OTUYETY O COCTOSHUM TEXHOJIOTUH
CIIA 3a 2020 ¢uHAHCOBBINA TO, Ha HCCICIOBAHUS
U pa3pabOTKH B CEIbCKOM XO3SHCTBE BBLACISIMCH U3
OIO/KETHBIX U BHEOIO/PKETHBIX UCTOYHUKOB (DMHAHCH-
posanust csbiie 850 mupa pomtapos CIIA [23].

KonuentyanpHble HampaBleHHUs] COBPEMEHHOM MO-
JINTUKUA TOCYNAPCTBEHHOM IOAJLEPKKU arpoIpOMBIILI-
JICHHOIO KOMILIEKCa IPelyCMaTpUBalT J10CTaTOYHO
! Tlocranosnenue I[paButenscrea PO ot 25 asrycra 2017 . Ne 996
«O06 yrBepxxaennn denepalibHOM HAYYHO-TEXHHYECKON ITPOTPAMMBI
pa3BUTHS CEIBbCKOTO X03stiicTBa Ha 2017-2025 roap» [ DneKTpOHHBII

pecypc]. URL: https://base.garant.ru/71755402 [nara oOparueHwus:
18.01.2022].
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HIMPOKUNA CHEKTP IKOHOMHUECKUX MEP U MEXaHU3MOB,
OpPHEHTHPOBAHHBIC HA OOHOBJIEHHE MaTepPHaIbHO-TEX-
HUYECKOU 0a3bl CEJIbCKOXO3SIHCTBCHHBIX TOBAPOIPOU3-
BoauTeNe. B COBpeMEHHBIX YCIOBUSAX UMEHHO rOCy-
JTApCTBEHHAs MOJIEPKKA SABISIETCS OJHUM U3 IIaBHBIX
BEKTOPOB PA3BUTHUS JILHSHOTO MOIKOMILIEKCA.

B pamkax l'ocynapcTBeHHOH IIPOrpaMMOH pa3Bu-
TUSL CENBCKOTO XO3SIIICTBAa M PETYIMPOBaHMS PBHIHKOB
CEJIbCKOXO3SIICTBEHHON IIPOAYKLIUU, ChIPbS U IPOJO-
BOJNBCTBUS (YTB. TIOcCTaHOBIeHHeM IlpaBurennbcTBa
P® or 14.07.2012 Ne 717) ¢ 2020 roma mpemycmo-
TPEeHbI HOBBIE NpaBUJIa MPEIOCTABICHUI U paclpe/e-
JeHus cyocumuil u3 QenepaibHOTo OrKeTa OrKe-
Tam cyobekroB Poccuiickoit @enepauun. B ycnosusix
TpaHC(OpMALUK CHCTEMbl TOCYAapPCTBEHHOM I10A-
JIEPKKU JHHOBOJCTBA, MPUMEHSIOTCS KOMIIEHCUPYIO-
nue (BO3MEIAOIIKNE) U CTUMYIHPYIONIUE CYOCHTHH.

B Tabmuue 1 npeacraBieHbl OCHOBHBIE ITPOM3BOJI-
CTBEHHBIC I10Ka3aTesll XO3SHUCTBYIOIIMX CyObEKTOB
Teepckoii obmactu. ['ocymapcTBeHHas MOIEPIKKA TO-
3BOJISIET OOECIeuYnBaTh PUEMIIEMbIHl YPOBEHb pPEHTa-
OCILHOCTH U B MIEPCIICKTUBE CIIY)KUT PECYPCHOI Oa3oi
JUTS. MOZIEpHHU3AIMH JIBHSHOTO MOIKOMILIEKCa.

[To nanubIM Tabmuubl 1 pociiexuBaeTcss He0OXo-
JIMMOCTB y4acTHs TOCyAapcTBa B Iporuecce (GopMUpo-
BaHUsI (PMHAHCOBOTO OJIATOMOJIYYHsT MPOU3BOAUTEIICH
JIbHOBOJIOKHA (C TOCYy4YacTHEM PeHTa0eIbHOCTh YBEIIH-
yuBaetcs Oosee yem Ha 20 %).

Ha ceropusmnuii JeHb rocyqapcTBO BbIILIAYMBACT
JIBHOBOJIAM TMOTeKTapHble cyOcumuu. OIHAKO TaKylo
Mepy HOAJEPKKU U SKCHEePThl, U YYaCTHUKH PBIHKA
JIBHOMPOIYKIIMY CYUTAIOT HeroCcTaTouHoi [17]. B aToii
CBSI3M B HalleM JaJibHEHIEM HCCIIeIOBaHUN OyaeT
MIPEJCTABICHO MPEUIOKEHHUE M0 CO3IaHUI0 aJIbTepHA-
TUBHOTO MEXaHM3Ma CTHUMYJIHPOBAHUS WHHOBAIMOH-
HBIX TEXHOJIOT'WH B OTpPaciib, CIIOCOOCTBYIOIIEE MOBbI-
HICHHIO (P PEKTUBHOCTH (DYHKIIMOHUPOBAHUSI OTPACIIH.

YpOoBEeHb MHHOBAallMOHHON aKTUBHOCTHU CEJILCKOIO
xo3siicTBa B nenom no Poccum cocrasmsm B 2020 .
6,6 %, 4TO 3HAYUTEIILHO HIKE YPOBHSI IPOMBIIUIEHHO-
ctH, cdepsl ycayr (puc. 1.)

B kauectBe OCHOBHBIX 0apbepoB Jisi BHEAPEHUS
WHHOBALMI OpraHM3alii OTMEYAIOT HEJOCTAaTOK CO0-
CTBEHHBIX CPE/ICTB U BBICOKYIO CTOMMOCTH HOBOBBEIE-
Huil. Ilpeanpustus pasBUBalOT UHHOBALIUU B OCHOB-
HOM Ha COOCTBEHHBIE CpeicTBa. B crpykrype 3arpar
oHu cocraBisiior 55,3 %. CoBokymnHasi OO/pKETHas
MOAJIePIKKa O0ecleYrBaeT Mopsiika 4EeTBEPTH 3arpar
Ha MHHOBALIUY.

IIpon3BoACTBO TbHA-AONTYHIIA JOCTATOYHO 3aTpar-
HO: MOCEsTh ¥ yOparh ero Ha ogHoM rekrape B 2020 1.
cTOMJIO IPpUMEPHO OT 45 10 50 ThIC. pyO. (B 3aBUCUMO-
CTH OT PEruoHa), K TOMy e ce0eCTOMMOCTh Iiepepa-
OOTKH OIHO¥ TOHHBI TPECTHI cocTanseT 10 ThIC. pyo.,
a TaKke Ha OTpaciH JbHOBOJCTBA CKa3aJach MaHAE-
MUS, B pe3yJbTaTe 4ero CIpoc U IeHa Ha MPOLYKILHUIO
cam3winch [17]. BBugy atux (axkroB mnpemnpusiTus
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Tabmuua 1
OcHOBHbIE TOKA3aTeNN JeATeTbHOCTH IBHOCEIOINX Npennpusituil TBepckoit o6macTu
HaumeHoBaHHUe moka3arelis Ton
2017 | 2018 | 2019 | 2020
IIpousBoacTBo:
— JIbHOTPECTHI B TIEpecUeTe Ha JIbHOBOJIOKHO, ThIC. TOHH 4,0 4.5 5,0 5,2
— JIBHOCEMSIH, TBIC. TOHH 0,323 | 0,277 | 0,156 | 0,248
BprIpyuka oT peaauzaniy IpoayKIMU, MIIH pyo0. 549,3 | 505,6 | 433,0 | 390,9
CyOcunny Ha IPOU3BOICTBO U PEATN3aIUIo0 IHOIPOLYKITHH, MITH pyO0. 21,8 70,6 78,5 85,8
IIpubsLTH (YOBITOK) O€3 yueTa cyOcumuii, MitH pyo. -60,8 | —140,3 | -100,7 | —147,6
PenTabensHOCTE ¢ yueToM cyOcuanit, % —4.0 =71,7 -0,1 -8.9
PenTabenbHOCTB O€3 yuera cyOcuauid, % -12,3 | -25,3 | 21,8 | -32,1
UncneHHOCTh PaOOTHUKOB, Yell. 783 672 551 527
Hanoru, mitH pyo. 57,2 42,6 68,0 66,9
VIcToyHUK: pacdeT nNpousBeE€H Ha OCHOBaHNM TaHHbBIX MI/IHI/[CTCpCTBa CeIbCKOT'0 X0351CTBa TBCPCKOI}’I obmacTu.
Table 1
The main indicators of the activity of flax-growing enterprises of the Tver region
.o Year
The name of the indicator 2017 | 2018 | 2019 | 2020
Production:
— flax in terms of flax fiber, thousand tons 4.0 4.5 5.0 52
— flax seeds, thousand tons 0.323 | 0.277 | 0.156 | 0.248
Revenue from the sale of products, million rubles 549.3 | 505.6 | 433.0 | 390.9
Subsidies for the production and sale of flax products, million rubles. 21.8 70.6 78.5 85.8
Profit (loss) excluding subsidies, million rubles —60.8 | —140.3 | -100.7 | —147.6
Profitability with subsidies, % —4.0 -7.7 —0.1 -8.9
Profitability without subsidies, % —-123 | =253 | -21.8 | -32.1
Number of employees, people 783 672 551 527
Taxes, million rubles 57.2 42.6 68.0 66.9

Source: calculation based on data from the Ministry of Agriculture of the Tver region.

JHHSHOTO TOAKOMIDIEKCa HE MOTYT ceOe ITO3BOJHTH
BBIJICNISITH Ha HOBBIE pa3pabotku 50 % 3arpar (BBHIY
YOBITOYHOCTH OTpaciv B IienoM). [laHHEIE puc. 2 To-
Ka3bIBAIOT CTPYKTYpPY 3arpaTr Ha MPOU3BOICTBO JILHO-
TPECTHI U JIbHOBOJIOKHA.

B osroit cBasu yuensimu @OHIT JIK coBmecTHO €
KOHCTPYKTOpaMH psiia MallMHOCTPOUTENbHBIX Mpes-
MPHUATHH pa3padOTaHbl OCHOBHBIC KOMILICKCHI BBICOKO-
MIPOU3BOIUTEIHHBIX MAIIMH JJISI BO3/ICIIBIBAHUS, YOOP-
KH U TIepepabOTKU JIbHA U KOHOIUTH. JTO U CaMOXOJ-
Hasl MalIuHa Ui yOOPKHU JIbHA BBICOKOA((EKTUBHBIM
METO/IOM TepeOJICHUS ¢ OMHOBPEMEHHBIM OYECOM KO-
pobodek ceMsH, 0OMOIOTOM JIBHOBOPOXA MPOCTHIIOM
COJIOMBI B JICHTY, U TEXHOJOTHS yOOpPKH KOHOIUTH Ha
CEMCHa, BOJIOKHO (3€JICHEIT), CeMeHa + OJTHOTOHHOE BO-
JIOKHO Ha 0a3e CaMOXOHBIX 3¢PHOYOOPOYHBIX KOMOaii-
HOB c ucmnosb3oBanueM xatku O30H, n camoxonnele
00opavYMBaTeI JICHT JIbHA, BBICOKOIIPOU3BOTUTCIILHBIC
pynonnsle npecc-noxdopmukn [IPY-300, Bopomm-
T, SHEpProcOeperaromue CyIIHIbHO-COPTHPOBOYHBIC
komruiekebl CKY-10, cemeouncrurensubie uanu [1J1-
500, monotuiku MBVY-1,5, u yHuBepcanbHas JIMHUS
U TIepepa0OTKU JTbHA MACIUYHOTO, JOATYHIIA, KO-
HOIUIM B OJTHOTUITHOE JIbHO- U NEHBKOBOJIOKHO, U P
JpyruX MalluH HOBOIO MokojeHus. OIHAKO CO3/1aHbl

9TH MAllMHBI B BUJIC ONBITHBIX 00pa3loB M JajbHEH-
LIET0 COBMECTHO BHEJPEHUSI HE TOIY4UIH BCIEJCTBUE
HEJI0CTaTOYHOCTH (DPMHAHCOBBIX CPEJCTB Y XO3SIMCTB
U, KaK CIEJICTBHE, HU3KOIO CIIPOCa Ha TEXHUKY, BBI-
MyCKaeMyl0 MPOMBIIIIEHHOCTBI0. [lo3aToMy mpocTo
HeoOxomMa pa3paboTka HOBBIX METO/IOB M (hopM Trocy-
JTAPCTBEHHOTO CTUMYIUPOBAHUSI TEXHUUECKON MOAep-
HU3aIMKM OTPACiM, BKIIOYAs IOCYIapCTBEHHBIN 3aKa3
Ha MPOU3BOJCTBO HOBBIX TEXHUYECKUX CPEJCTB IJIS
JIbHA-JIONTYHIA.

Hcxons w3 NpeacTaBICHHOTO aHaiu3a OTpaciu
JBHOBOJCTBA JaJle€ PAacCMOTPUM MpeAsaraeMblii Me-
XaHW3M CTUMYJIHUPOBaHHS IEPEIOBBIX TEXHOJOTH,
KOTOPBII NPUMEHUM HE TOJBKO K JIbHOBOJCTBY, HO U K
Jqpyrum otpacisam ATIK.

ITon MexaHU3MOM CTUMYIHUPOBaHHMS HaMH MOHU-
MaeTcs B3aUMOCBS3aHHAs COBOKYIMHOCTh DKOHOMHUYE-
CKUX, (DMHAHCOBBIX, HAJIOTOBBIX M MHBIX MHCTPYMCH-
TOB BO3/ICHCTBUS Ha CyOBEKTHI XO35MCTBEHHOM 1 Mpea-
MPUHUMATENBCKON JESTEIbHOCTH AJISI JOCTUXKEHUS TEX
WM MHBIX LEJIEBBIX YCTAaHOBOK rocyzaapcrsa. Mcxons
U3 TaKoro ITOJXO0/a TMOJ (PMHAHCOBO-DKOHOMUYECKUM
MEXaHHU3MOM CTHMYIHPOBAHHS Pa3padOTOK U BHEApE-
HUS TOCTHXKEHUIN HAYKHU U TEXHUKHU CIIEAYyeT NOHUMATh
KOMIUIEKCHYIO CHCTEMY HOPMAaTUBHO-IIPABOBBIX aKTOB,
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Codepa nesiTeJbHOCTH

1 — Bcero;

2 — IPOMBIIIUIEHHOE ITPOU3BOACTBO;

3 — 1o0bIua MOJIE3HBIX HCKOMIAEMBIX;

4 — obpabarbIBaloIINe TPOU3BOJICTBA;

5 — BBICOKOTEXHOJIOTUUHEIE TIPOM3BO/ICTBA;

6 — cpeHETEeXHOIOTNYHBIE TTPOM3BOJICTBA BBICOKOTO YPOBHST;
7 — CpEeHETEXHOJIOTHYHBIE IPONU3BO/ICTBA HU3KOTO YPOBHS;
8 — HU3KOTEXHOIOTUYHBIE TPONU3BOAICTBA;

9 — obecrieueHne HIEKTPUISCKON SHEPTHEH, Ta30M U ITapoM;

10 — BomocHaOkeHue, BOJOOTBEACHUE, INKBUAALIIS
3arpsI3HEHUH;

11 — cdepa ycuyr;

12 — TpaHCTIOPTUPOBKA U XPAaHEHUE;

13 — nesTenbHOCTD B chepe TeIeKOMMYHUKAIMH 1
HUH(POPMAIIMOHHBIX TEXHOJIOTHIA;

14 — nesTeTbHOCTD B 00JIACTH 3APABOOXPAHCHUS 1
COIMANIBHBIX YCIYT;

15 — cenbckoe XO3sHCTBO;

16 — cTpOUTETHCTBO.

Puc. 1. Yposerv unHo8ayu0HHOT akmusHocmu opearusavuii Poccuu 6 2020 e. [1]
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Field of activity
1 — total; 10 — water supply, sanitation, elimination of pollution;
2 —industrial production; 11 — service sector;
3 — mining; 12 — transportation and storage;

4 — manufacturing industries;

5 — high-tech production;

6 — medium-tech high level;

7 — low-level medium-tech production;

8 — low-tech industries,

9 — ensuring the evaluation of investments, gas and steam;

13 — activities in the field of telecommunications and
information technology;,

14 — activities in the field of health and social services;
15 — agriculture;

16 — constructing.

Fig 1. The level of innovation activity of Russian organizations in 2020

OIOIDKETHBIX aCCHTHOBAHMUH, HAJIOTOBBIX, TAMOKCHHBIX
JIBTOT, (PMHAHCOBBIX (KPEIUT, CYOCHINH, JTH3HUHT H Jp.)
1 HKOHOMHYECKHX (1I€Ha, BKJIA/Ibl B YCTAaBHOW KaluTal,
IPaHTbl, BEHYypHbIC WHBECTHIMH, LEJIEBON KaluTal,
TapaHTHU H Jp.), TOCPEICTBOM KOTOPBIX oOecreynBa-
I0TCS yBeNM4YeHue (PMHAHCHPOBAHUS HAYYHBIX, HHHO-
BAllMOHHBIX Pa3padOTOK M UX IIUPOKOES BHEIPEHHE H
HCIIOJIE30BAHUE B PEAIbHOM CEKTOPE SKOHOMUKH.
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B cucreme prHAHCOBO-IKOHOMHYECKOTO MEXAHH3-
Ma CTUMYJIMPOBAHUS Pa3pabOTKU U BHEAPEHUS JOCTH-
JKCHUM HAayKl M TEXHUKH OIO/KETHBIC aCCUTHOBAHMS
UIPaIOT OIIPEIEIISIIOILYIO POJIb B COBpEMEHHOM Poccun,
MTOCKOJIBKY MHCTHUTYTHI BHEOIOMKETHOTO (PHMHAHCHPO-
BaHU B arpapHOii cepe He pa3BUTHI, a ACHCTBYIOIINE
W HaXOJSIIMECs HAa CTAJANU PEOPTAaHU3AIMH HHCTUTYTHI
Pa3BUTHSI OPUEHTUPOBAHBI IIPEUMYIIECTBEHHO Ha 00-
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CJIy)KMBaHHE MHBIX CEKTOPOB M 00JIacTell SKOHOMHKH.
Boree Toro, oT/eNbHbIE HHCTUTYTHI Pa3BUTHSI, HAIIPH-
Mmep, AO «Poccenbxo30aHK», CO3IaHHOE 3a CYET U3HA-
YaJbHO ISl KPEJUTOBAHMS arpapHbIX TOBAPOIPOU3-
BOJIMTENICH, aKTUBHO Mpe/iaraeT MporpaMMbl Kpeu-
TOBaHMSI APYTrux oOllacTei, He CBA3aHHBIX HJIM C1a0o
CBsI3aHHBIX C arpapHoii cdepoii. [TocienHee ObuT0 OB
OIPaB/IaHO TPH YCIOBUH OTCYTCTBHUS TIEPHOJHYECKOTO
TMIOTIOJIHEHHSI YCTABHOTO KamuTalia u3 (eaepaibHOro
Oroypkera WM (PUHAHCHPOBAHMSI U3 CPEJICTB IIPHBIIE-
YEHHOT'0 KanuTaja ¢ (POHIOBOTO PbIHKA JUIsl PEILICHUS
ycTaBHbIX 3a7a4. M 10BO/bI 0 HEOOXOMUMOCTH JIUBEP-
cuuKalMK KpPEIUTOBaHHS C LEJIbI0 MHUHHMHU3AINN
pa3yIMuHBIX PUCKOB WM pacuIdpeHust cepbl oxBaTa
(bMHAHCOBBIMH yCIyramu OOJIBLIOTO KOJWYECTBA I10-
TEHLUAIBHBIX 3a€MIIUKOB (WM WHBIE) HE MOTYT CIy-
JKHTh OCHOBaHMEM JUIS OTBJICUEHMS] 3HAYMTEIBHBIX
CpeincTB OT BbINONHEHMs1 ueneBor ¢yHkunu PCXB,
a MMEHHO MpPEIOCTaBICHHs JOCTYIHBIX 3aE€MHBIX
CPEICTB arpapHOMY TOBAPOIPOU3BOJUTEIIIO.

VmeHHO nprMeHeHue oI00HbIX 3a1a4 ObLIO 3aJ10-
JKEHO B CO3JJaHHOHU B pamKax EBpa3suiickoro sKoHOMHU-
YECKOI'0 COI03a TEXHOJIOTNYECKOH CebCKOX035ICTBEH-
ot tuarpopmbl (TCXII). Opnako 1m0 HacTOSIIIETO
BPEMEHHU JIaHHAs MEPCIEeKTUBHAsE (opMma B3auMOJIEH-
CTBHE IENOYKH «TOCYAapCTBO — HayKa — IPOU3BOJ-

3aTpaThbl Ha NPOU3BOJACTBO JLHOTPECTHI, %o
(8 xo3s1iicTB)
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CTBO» HE MOJY4YWIO JOJKHOIO PA3BUTHS U IOJIHOLICH-
HOTO MPaKTUYECKOro BorutomeHus. OHON U3 IpUYHH
OTCYTCTBUS CYLIECTBEHHOI'O IIpOrpecca B peajli3aluu
nexnapupyeMbix 3anad TCXII siBisieTcst OTCYyTCTBUE B
€e COCTaBe WIU CPEelU yUYpeIUTeIed UIMEHHO UHCTUTY-
TOB Pa3BUTHS, PACIIOIAraONMX (MHAHCOBBIMU PECYp-
camu. U 3nech npencrapisieTcs, 4To peopma UHCTH-
TYTOB Pa3BHUTHsI MOXET OBITh OJJHUM W3 TOJYKOB JUIsI
nx noaximouennst K TCXII ¢ nenbio puHaHCHpOBaHUS
COBMECTHBIX Pa3pabOTOK W BHEIPEHHUS DPE3yNbTaToB
HTII B npousBoncTtBo ywyacTHUKamMu EBpasuiickoro
9KOHOMMUECKOI'O COH03a.

[Tox huHAHCOBO-3KOHOMHYECKHM MEXaHH3MOM pe-
anuzanuu pesyasratoB HUP nonumaercss komiuiekc
Mep BO3JIEHUCTBUS TOCYJAPCTBEHHBIX WHCTUTYTOB Ha
PBIHOK HAy4YHO-TEXHUYECKOW IPOLYKLUUH C LEIBIO
YCTAHOBIICHUS JOJIIOCPOYHOI'O OTHOCUTEJIBHOIO pPaB-
HOBECHUS CIPOCa U INPENJIOKECHUS IIUPOKOrO CIIEKTPa
KOMILJIEKCA WM OTAEIbHBIX JJIEMEHTOB IIEPEAOBBIX
texHosoruid B AITK. DTOT KOMIUIEKC BKIIOYAET B cedst
OrO/KETHBIE, HAJIOTOBBIE, KPEIUTHBIE HHBECTHUIHOH-
HblE, 1ICHOBbIe, (DMHAHCOBBIC (B TOM YHCIIC POSUITH,
nayIanbHble TUIATeXH) U JPyTrUe MHCTPYMEHTHI, IMO-
CPEICTBOM KOTOPBIX BO3MOYKHO JOCTUKECHHE OTHOCH-
TEJIbHOTO PABHOBECHSI KOHBIOHKTYPBI PbIHKA.

3aTpaThl HA NEPBUYHYIO ePepadoTKy JIbHOBOJIOKHA,
%

Hedrenpogyxrsr 1 1.2

3anyacTu ¥ pacxojiHble MaTepuansl Bl 4.8
OnexrposHepryus WM 5.5
IIpoune 3aTparsr W 7.4
AmopTH3anys 11
OnnaTta Tpyza | 4.4

Ceripbe

0 10 20 30 40 50 60

*ApeHJIHas I/I1aTa, TM3MHTOBbIE TIIATEX N, HaJIOTH, COOPBI, OIIaTa IPOLIEHTOB 110 KPeUTaM 1 T. .
3arpaThl Ha 1 TOHHY IPOU3BE/IEHHOTO IbHOBOIOKHA — 48,4 ThIC. py6iieii.
Jons rocnopfiep>XXKu B CTPYKTYpe 3aTPaT IbHOCEIOMMX NpeanpuaTii — 36,7 %.
Puc. 2. Cmpykmypa 3ampam Ha npou3soocmeo u nepepabomxy nvra-ooneyHuya 3a 2020 2. no Teepckoii 06nacmu.
Hcmounuk: pacdem npouseeder Ha 0cHOBAHUU 0anHbLX Munucmepcmea cenvckoeo xossaticmea Teepckoti o6nacmu

Flax straw production costs, % (8 farms)

Insurance 1 0.3
Depreciation we——_ G
Fertilizers w—7 3

e— 8 O
ee—— () )

Spare parts and consumables
Plant protection products

Oilproducts ——————— ] 3 3
Salary 14.5
Other costs * 17.9
Seeds 21.8
0 5 10 15 20 25

Expenses for primary processing of flax fiber, %
(2 flax mills)
Oil products ™ .2
Spare parts.. m—4 8
Electricity w5 5
Other costs wmmm—7 4

—— ] 4

Depreciation
Salary
Raw material

0 10 20 30 40 50 60

*Rent, lease payments, taxes, fees, interest payments on loans, etc.
Costs per 1 ton of flax fiber produced - 48.4 thousand rubles.
The share of state support in the cost structure of flax-growing enterprises is 36.7 %.
Fig. 2. The structure of costs for the production and processing of flax for 2020 in the Tver region.
Source: the calculation was made on the basis of data from the Ministry of Agriculture of the Tver region
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BromxeTHbIle HHCTPYMEHTHI CTUMYIUPOBAHUS pa3-
pabotok u BHeapenus pesynbraroB HUP Bxirouaror
KaK OCHOBHBIC, TaK U JIOTOJHUTEIHHOE aCCUTHOBAHUS
U3 KOHCOJIMAMPOBAHHOIO OOJDKETA, KaK HpsiMoe, Tak
U KOCBEHHOE (pMHAHCHUpOBaHUE. Mepbl CTUMYIIHpPOBa-
HUS Pa3pabOTOK M3 KOHCOJIMIMPOBAHHOTO OIO/KETa HE
BBI3BIBAIOT BOIPOCOB: BHEAPEHHE UX B IIPOU3BOJCTBO
CUNTaeTCs MPEeporaTHBOil He roCydapcTBa, a YacTHO-
ro ousHeca. Corraniasch ¢ TaKUM IOAXOJOM, TEM HE
MEHee CYMTaeM HEOOXOAMMBIM OTMETHTh, YTO UMEHHO
rOCyJapCcTBO 4epe3 HCIOJIb30BaHUE OIOJUKETHBIX WH-
CTUTYTOB MOXET BJIMATh HAa KOHBIOHKTYPY PBIHKA Ha
HTII nyrem co3pgaHusi MHCTUTYTa IOCYIapCTBEHHOIO
3aKasa Uil IPUOOPETEHHBIX, CTPATETHUECKH BayKHBIX
cextopoB u otpacieit AITK. D10 0cOOCHHO BaXKHO st
YCKOPEHHOTO BHEAPEHHs POOOTHU3UPOBAHHBIX TEXHO-
noruit win B ycnoBusax nepexona mo C. FO. I'maszpeBy
U IIeCTOMY TEXHOJOTHMuYecKoMy yknany. boiee Ttoro,
3a cueT OMJDKETHBIX accurHoBanuii Poccuum mmeror
BO3MOKHOCTb BoccraHoBuTh HHM cemenoBoxacTsa u
IUIEMEHHOT'O CKOTAa B OTHOCHUTENIBHO KOPOTKHUH MEePHOST
BPEMEHHU, TeM caMbiM (POPMHUPYS B JAIBHEUIIEM DbI-
HOK 3THX pa3pabOTOK OTEYECTBEHHBIX YYEHBIX M HC-
ClIeJ0BaTENIEH.

Poccus orcraer oT cTpaH 3amajga Ha TOJbl, @ HHO-
raa u aecartku yet (Hanpumep, B CIIA yxe oxoino 5 %
MPOU3BOAUTENBHBIX CHJI MPUXOJATCS Ha IIECTOM TeX-
Hojornyeckuil yknan). ITostomy Poccust BeIHykneHa
3aKynaTh HOBbIE TEXHOJIOI'MH, HHCTPYMEHTSI, IPOaBas
Halie cblpbe. TakuM 00pa3om, OJHOW W3 MPUOPHUTET-
HBIX 3a71a4 JU11 Poccun sIBisieTCs BBIXO U3 3aBUCHMO-
cTH OT cTpaH 3amazna. OfHAKO FOBOPHUTH O CHIPHEBOM
MOJIETT SKOHOMUKHU IO OTHOIIEHHI0 kK Poccuu He co-
BCEM CITpaBeJINBO, TaK Kak, o nanHsiM PBK, mo uro-
ram 2020 r. nonst HedrerazoBoro cexropa B BBIT Poc-
cuu cocrasuna 15,2 %, cauzusmuck ¢ 19,2 %.

Ho yiiTu ot norousroero tuna passurus 1 Poc-
CHH HE TaK MPOCTO. DTO CBA3AHHO C TEM, UTO JIOJIS TeX-
HOJIOTHH TSTOTO TEXHOIOTHYECKOro yKJIaaa 3aHUMAeT
oxosio 10 %, npuuem B Hanbosiee pa3BUTHIX OTPACIISX,
HafnpuMmep, B 000POHHO-NIPOMBIIIIICHHOM KOMILIEKCE.
Bonee 50 % TexHOJIOTMH OTHOCHUTCS K YETBEPTOMY
TeXHOJOrnueckomy yxiamy. IloaTomy ans mpopsiBa B
HIECTOM TEXHOJOTMYECKUH YKIIaJ HEoOXOIMMO BCTaTh
Ha OTIePEKarOIINI THUI Pa3BUTHS SKOHOMUKH, C yI€TOM
OTIBITA APYTHX CTPAH.

HanoroBsle MHCTPYMEHTBHI 10 HACTOSINErO Bpe-
MEHHM €CJIH U HCIOJIb3YIOTCS, TO NMPEUMYIIECTBEHHO
KPYITHBIMH arpOXOJIAMHIAMU U CEIbCKOX035HCTBEHHBI-
MM OpraHH3alusIM U KPEeCThSIHCKUMH ((epMepCKuMHu)
XO34HCTBaMHU, KOTOPBIE PACIHOIAraroT JOCTATOYHBIMU
pecypcaMu AJs B3aUMOJEHCTBUS C HAyYHBIMH OpTraHu-
3alMsAMU U BBICIIUMH 00pa30BaTeIbHBIMU YUPEKICHH-
SIMH arpapHoro npoduiis.

Heo0xoaumMo OTMETHTH €Ile OJUH KIJIIOYEBOH
ACIIEeKT COBPEMEHHOW CHUCTEMbI (PMHAHCOBO-IKOHOMHM-
YeCKOr0 MEXaHH3Ma CTHMYJIMPOBAHUS BEACHUS Iepe-
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JIOBBIX MHHOBAIIMOHHBIX TEXHOJOTUH. JlehcTByrommi
HaJIOTOBbIN Kozekc P® ocraBiser Mallo mpocTpaH-
cTBa Juisi (POPMUPOBAHUS ONTUMAJIBHBIX YCIOBHU XO-
3SIMCTBYIOLMM CyObEKTaM WHBECTHPOBATh B IEPEO-
Bble TexHomoruu. OjHa U3 NPUYMH — OTCYTCTBHE
JIOJKHOTO HAJOrOBOI'O MEXaHU3Ma, II03BOJIAIOLIETO
yYMEHbIIATh Hajlorooonaraemylo 0asy, Hampumep, Mo
HAJIOTy Ha TMPHOBLIb, IPH Pa3padOTKe ¥ BHEIPEHUU B
IIPOU3BOACTBO MHHOBALIMOHHBIX TexHONoruil. Ha Ham
B3MJISA, OTHUM U3 BO3MOYKHBIX HalpaBlIeHUH pacIinpe-
HUSI peKUMa OJ1aronpHusTCTBOBAHUS LISl pa3paboToOK U
BHE/IPEHUS B IPOM3BOACTBO PE3YJIbTATOB HAyYHO-HC-
CIIEeZI0BATEIbCKUX U U3BICKATEIBCKUX MPOEKTOB MOXKET
OBITH IIPEIOCTABICHHE HAJIOTOBBIX JIBIOT B pacueTe Ha
IUIOINAb CEIbXO3yTOANH, YJacTBYIOUIMX HJIM BOBJE-
YEHHBIX B MCCIIEA0BATENIbCKHE IIPOLECChl. besyciioBHO,
Takue MapaMeTpsl IJIOUIa el TOMKHBI UMETh Hay4HO
000CHOBaHHbIE MPEeIbl 3HAYEHUH ¢ yU4eTOM 30Halb-
HOIO PAa3sMEILEHUsl CEJIbCKOXO03MCTBEHHOIO IIPOU3-
BOJICTBA, HO OJIHOBPEMEHHO HE OBITh YpPE3MEPHBIMHU
o MacmrabdaM, 0COOCHHO JUIsl TOBApPHBIX XO3SHCTB,
MIPOU3BOJAIINX CEIBCKOXO3SIMCTBEHHYIO MPOIYKIIHUIO,
CBIpbE U TNPOAOBOILCTBHE. [IpHMeHEeHHe HalOTOBBIX
JIBTOT B MpefeiaxX BBIACISEMbIX IUIONManel yroaui He
03Ha4aeT BO3MOXHOCTH CIHMCAHUS HAa HUX KaKHUX-JIH-
00 3arpar, He CBSI3aHHBIX C TEXHOJIOMEH M pacxoaMu
10 BUJAM 3arpar u ux odbemam. HoBble TexHOIOTHH
BHE/IPSIIOTCSI U TIPOBOJIATCS HA OTIBITHBIX Y4acTKaxX WM
C OKCIEPUMEHTAJIBHOM I'PYIIION HEIOCPEACTBEHHO B
HAay4YHBIX OpPTaHU3aIMIX B pacyeTe Ha OJHY €AUHUILY
IJIOIAIA YTOAMM.

KpenuTtHble MHCTPYMEHTHI CTHUMYJIHPOBAHUS pa3-
paboTku u BHeapeHus pesyisraroB HUP cuurarorcs
OJHUMHU U3 JOPOTOCTOSIIMX B KPaTKOCPOUHOM M J0IN-
rOCPOYHOH NEPCIEKTUBE. Eciu TOBaponpou3BOLUTEIID
CEJIbCKOXO3SMCTBEHHOW MNPONYKLUM HMEET BO3MOX-
HOCTb Y4YBCTBOBATH B IIPOIPaMMe JII0OOT0 KpeaAnTOBa-
HUSI ¥ CyOCHIMPOBaHMS YaCTH MPOLIEHTHON CTaBKH, TO,
HallpUMEp, HErOCYJapCTBEHHBIE MCCIIEN0BATEIbCKUE
(bupMBI, KOTOpBIE OKa3bIBAIOT YCIYI'H Celly, HE OXBa-
YEeHbl €10 U BBIHYXJEHBI NPHUBICKaTh 3a€MHBIE Kpe-
JIUTHBIE PECypChl Ha OOINUX KOMMEPYECKUX YCIOBHUSAX.
IToaTOMy KpeauTHBIE HHCTPYMEHTHI CTUMYIUPOBAHUS
1 BHenpenus pesyinsraroB HUP, no Hamemy MHe-
HUIO, MOTYT OBITh 00BEKTOM CyOCHAMPOBAHUS B YAaCTH
MIPOIIEHTHBIX CTABOK €CJIM HE Ha BECh CPOK MHHOBAIIH-
OHHBIX TEXHUKH M TEXHOJOTWH, TO Ha 3-S5 ner (mpu-
MEpHBIH CPOK JIN3UHTA).

MOXXHO MpPeIyCMOTPETh KOMIICHCAI[MOHHBIE WU
CTUMYJIUPYIOIME BBIILIATHl arpapHbIM TOBapONpPOU3-
BOJIMTEJISIM, KOTOPbIE MPUOOPETAIOT ONbITHBIE 00pa3-
(bl THHOBAIIMOHHBIX PEIIEeHUH A BHEAPEHUS B MPO-
M3BOJICTBO. J[aHHBIN BapHaHT XOTS U SABISIETCSA OTHOCH-
TENBHO MPOCTHIM pPEIIEHHEM, HO BMECTE C TeM, HECET
B ceOe pucKH ropasio OOJbUIMX YOBITKOB, IPEBbIIIA-
IOLIUX pa3Mep NOTeph MHBECTUPOBAHUS B MHHOBALIUH.
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I/IHBCCTI/IHI/IOHHLIC HWHCTPYMEHTBI CTUMYJIIMPOBAHU A
pa3paborok u BHeapeHus pe3yasraroB HUOKP moxHO
pa3AenuTh B 3aBUCUMOCTH OT LIEI€BOM OpHEHTAaluU Ha
cTaauu pa3pabOTOK B BHJIE JIOJIEBOIO y4acTHs B POsUI-
TH WIN MaylIaJIbHbBIX BBITIJIAT, BHe[[peHI/Iﬁ B BUJIC O0OJIN
MIPUOBLUTH MJIM SKOHOMUHU (PMHAHCOBBIX CPEJICTB OT HO-
BbIX UHHOBAIUH.

BesycinoBHo, pucku Ha stane pazpaborkn HUOKP
HE00X0IMMO MHUHHMH3HPOBATh, TEM 0OJiee UTO BEpO-
SITHOCTh TOJY4YE€HHOT'O IOJIOKUTEIBHOIO pe3ysabrara
HUCCICAOBAHUA U BO3MOXHOCTH MOHCTU3ALUMU 10XO0/J1a
B BUJIC POSAJITU WM NAylIaJbHBIX BBIIJIAT B 6y)1ymeM
HMEIOT OTHOCHUTEIBHO HEONpEeAETICHHbIE MePCHeKTH-
Bbl. HeoHO3HAYHOCTh OMNpeaesieHus] POSUITH CBA3aHA
co crenu(uKoi OTPACIICBOM HAMPaBICHHOCTH TOIO
WIM MHOTO mpoxaykra. Ecim paccmarpuBaTh OTpacib
PacTEeHHUEBOJICTBA, TO Pa3Mep POSUITH HEOOXOAUMO WH-
JUBHIyaJIbHO PACCUUTHIBATH AJS KAXKAOH OTAEIBHON
nogoTpaciu. B coorBercTBHU ¢ 3aKkOHOM «O CeneKIu-

onnbIxX goctwkeHusx» OHII JIK 3akmtogaroTcs auieH-
3HOHHBIE JIOTOBOPHI C JBHOCEIOMIMMHU XO3SIHCTBaMH.
Ho orcyTcTBre HayuHO 00OCHOBAHHOM METOAMKH pac-
4yeTa BO3HArpaKACHUH 3a CENEeKIIMOHHbIE TOCTHKECHUS
B JIBHSHOM ITOJKOMIUJIEKCE HE MO3BOJIAET MOCTABUTH
JTAaHHBIM BUJ AEATENIBHOCTU B HAYyYHBIX YUPEKACHUAX
HAa JIOJKHBIHM YPOBEHb.

Ha BbIBeJieHHE HOBBIX COPTOB BBICOKOYPOXKAMHBIX
CEJILCKOXO3SICTBEHHBIX KYJIBTYpP TPeOyeTCsl I0CTaTou-
HO JUINTENBHBIN MEePHOJ, KOTOPBIH el yBeTuunBaeT-
Csl BpEMEHEM aJanTalliy ¥ 30HaJbHBIM yciaoBusM. Ha
craauu BHeApenus pesyisraroB HUOKP B npoussoa-
CTBEHHBIH MpOoLecC, 0 HAIlleMy MHEHUIO, IePCIIEKTHUB-
HBIM MOXET ObITh IpuBieueHne Poccuiickoro gouna
npssmbix uHBectunui (POIIN). Mexanusm yuactus
POIIN BpIcTynaeT noKynareiaeM IIyTeM BbIILIAT PEru-
OHAJIbHBIM BeHUypHbIM (oHgoM (PB®) naymransHoro
IuIaTexa, To ecTh MPHOOpEeTeHNe NpaBa Ha WHTEIJICK-
TyaJIbHY0 COOCTBEHHOCTb M MOCIIEAYIOIIEr0 BHECEHHUS

Poccaitcmit dona dyEIaMeHTATBHEIX ‘
Biomier |—{ Becaeaosamnit (POPH), Poccmbcxmk IIHCTHTYTH! Pa3BHTIHSA
Hayuani dong (PHP), Muncenexos
Poccun |
|
TexsHonOrHYeCKH | N \i
Havearere e r1aThopMEl ' YactaEle Buznec
]_'[eyq o EspazHiickoro BY3m HCCIe0BaTeNs (aacTHBIE
H}: 3KOHOMHYECKOTO A CKHe KOMIIaHHH)
duHATE coroza (EA3C) KOMIIaHHH H
J1aGopaTopHH
L SuzayMent Gora

T’

Puc. 3. Cxema 0cHOBHbIX I/1eMeHMO08 U PUHAHCOBLX NOMOK08 6 Opeanusauuu punancuposanus HIIOKP PO 6 azaprom

cexmope
Russian Foundation for Basic Research
Budget (RFBR.), Russian Science Foundation Development institutions
(RNF), Ministry of Agriculture of Russia
|
|
W "L"
R“’t“a‘:::d EAEU — Private Business
centers )
their Technology Universities research (private
branches Platforms N companies and companies)
IR laboratories |
Endowment Fund

;

Fig 3. The scheme of the main elements and financial flows in the organization of R&+D financing of the Russian Federation in
the agricultural sector
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B BUJIC NIPSIMBIX BJIOKCHUH B YCTaBHOM KaluTall ceMe-
HOBOJYECKHUX XO3SIMCTB JIBHOBOACTBA. Jpyrum Bapu-
anrom ydactusi POITN moxeT ObITh MHBECTHPOBAHKE
B JIOJTOBbIE HMHCTPYMEHTHI (0OJHMranuu) TOBapHOTO
XO03SICTBA, KOTOPOE HANpaBJIAeT MOJTyuYeHHbIe (HUHAH-
COBBIE PeCypChl Ha MPHOOpPETeHHE NPaB Ha WHTEIUICK-
TyaJIbHY10 COOCTBEHHOCTb Yy HCCIIEI0BATEIbCKUX WH-
CTUTYTOB, IUIEMEHHBIX XO3SICTB U JIp.

Y4uThIBas MPOBOIUMYIO PEOPTaHU3AINIO HHCTUTY-
TOB pa3BUTUs, B yacTHOCTU nepenady PBO u POIIN
B BeficHUe ympapieHus banka passutus PO (BOB),
yyacTHe yKa3aHHBIX WHBECTHLMOHHBIX (OHIOB B (u-
HAHCUPOBAHUU WJIM COOUHAHCHPOBAHUM MPUKIIAIHBIX
uccinenoBaHuil u BHenpeHue pesynsraroB HUOKP
Ba)KHO HE TOJIbKO HE OIPaHUYUTh, @ HA00OPOT, cyle-
CTBEHHO pacUIMpHTh. [Ipexae Bcero 3a cueT MUPOKO-
ro oxpara (pHAHCUPOBAHMSI WHBECTUIIMH B HAy4YHYIO
cepy MMEHHO arpapHOro mpoQuist ¥ Kak MPHOPUTET
Ha OJIMKaMIIYI0 IEPCIeKTUBY, B CEMEHOBOJICTBE H I1JIe-
MEHHOE JIeJO.

[leHOBBIE MHCTPYMEHTHI CTHUMYJIHPOBAHUS pa3pa-
0OTOK ¥ BHEAPEHUS PE3yJbTaTOB UCCICAOBAHUI poC-
CHMCKMX Y4YEHBIX (arpapHHMKOB B TOM YHCII€) OTpaHU-
ypBatotcst TpeboBanreM BTO obsi3arenbcTBa, cooto-
natb kotopele PO Havana B 2012 1. 3a MuHyBILIHE J€-
CATHJICTHSA C MOMEHTA BCTYIUIEHHS B 3Ty OPraHU3aIUI0
MeXaHu3M (OPMHUPOBAHUsSI IICHBI Ha pe3ynabrathl HU-
OKP oxkazaiicsi pazdagaHCHPOBaHHBIM. DTO yCyryOHIIo
(DMHAHCOBO-9KOHOMHYECKOE TIOJIOKEHHE POCCHHCKHX
CEJIEKLINOHEPOB U HETaTHBHO CKa3bIBAETCA B LIEJIOM Ha
OTpaciy, 0 YeM HEOJHOKPAaTHO OTMEYAIOCh B MHOTO-
YHUCICHHBIX MCCIE0OBAHUSIX POCCUNCKUX YUEHBIX.

Ilo HamieMy MHEHHIO, OHUM M3 BO3MOXKHBIX Ha-
MpaBJICHUIN MPUMEHEHUS 1IeHbl KaK HHCTPYMEHTa CTH-
MYJIUPOBaHHsl pa3pabOTOK OTEYECTBEHHBIMH CEJIEK-
IUOHEpaMH SIBJIAETCSl HCIOIb3yeMBbId B MapKEeTHHIE
nozaxox (OPMHUPOBAHUS CUCTEMBI CTUMYJIHPOBAHUS
cinpoca (POCTHUC). Ha nepBom 3Tame rocynapcTBo
ocyliecTBisIeT 3aka3 Ha nposenecHue HUP B obGnactu
CEeMEHOBOJICTBA, UCXOJl U3 LieJiei 00eceueH s MpoJIo-
BOJIbCTBEHHOM 0O€3011aCHOCTH, YCTaHaBJIMBas IIEHY Ha
CeMEeHa, MoJy4eHHble Ha Tepputopun Poccun. OTo He
Hapymaet TpeboBanuit BTO u He yiiemiser uHTEpe-
Chl HHOCTPAHHBIX CEJIEKIIMOHEPOB B UX IPaBe MPOBO-
JIUTH CEJIEKIMOHHbIE pa0OThl HA TEPPUTOPUU CTPAHBI U
npeasaraTb OTEYECTBEHHBIM TOBapONPOU3BOAUTENM
CBOIO TIPOYKIINIO (CEMEHA).

VYpoBeHb pa3BUTHSI YKOHOMHUKH OOIIECTBA B II0-
CTHHIYCTPHUAJBbHYIO 3I0XYy OIPEIeNseTCs] CTENEHbIO
COBEpPILEHCTBOBAHUS €r0 MHHOBAIIMOHHBIX WHCTUTY-
TOB, 3 (hEeKTHBHOCTHIO IPUMEHSIEMbIX (DUHAHCOBO-OKO-
HOMHYECKHX HHCTPYMEHTOB CTHUMYJIHPOBAHMSA Hayd-
HO-UCCIIEIOBATENIbCKUX U ONBITHO-KOHCTPYKTOPCKHUX
pabor, MaciuTabHOro BHEIpEHHs pa3paboToK B MPOM3-
BOJICTBO U IIUPOTOH OXBaTa MHHOBAIIUSIMU YYaCTHHKOB
BOCIIPOU3BOJICTBEHHOI0 Mporecca. [loatomy mpen-
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CTaBJISICTCS] yMECTHBIM IIPUBECTH CXEMY JEHCTBYIOLINX
WHCTUTYTOB ¥ OCHOBHBIX (DMHAHCOBO-DKOHOMHYECKHX
MHCTPYMEHTOB, IOCPEICTBOM KOTOPBIX oOecreunBa-
eTCs OpraHM3alys Hay4HOH cgepbl JesTENbHOCTH, a
BHEJ[PEHHE CUCTEMbI FHJIayMEHT-(OHIOB MOXKET CYIIe-
CTBEHHO, Ha Halll B3MJIS, aKTUBU3UPOBATh IIPUTOK BHE-
OrOMKETHBIX CPelCTB (puc. 3). YUuThIBasi 0COOCHHOCTh
LEJIEBOTO XapakTepa M 0e3BO3ME3IHOCTh B3HOCOB B
9HJAyMEHT-(POH/BI JJIsl TeX, KTO UX BHOCHUT, CUUTAEM
HelenecooOpasHbIM ¥ HEOOOCHOBAaHHBIM TIPOBOIMTH
OLIEHKY OKYyIIaeMOCTH Takux BioxkeHuil. Ho BmecTe ¢
TEM X 3HAYEHUE peasln3yeTcs IOCPEACTBOM JOCTIKE-
HUSI CHHEepreTn4yeckoro 3dexra Ha cTauu BHEAPESHUS
B IIPOM3BOJICTBO HOBBIX TE€XHOJIOTHH, TEXHUKH U APY-
TUX UHHOBAIUH.

MexaHusM B3aMMOACUCTBUS — UHCTUTYTHl Pa3BU-
tust (BOB?, OKCAP® u apyrue) BKIagbIBacT KamuTaml
(B BUIe MHBECTUIIMI WJIM KPEIUTOB) B OM3HEC, a TAKKe
Y4aCTHBIE HCCIIEJ0BAaTEIbCKIE KOMIAHUN.

B 3aBUCHMMOCTH OT CKJIaJbIBAIOILUXCSl YCIIOBUN Ma-
KpO- U MHKPODKOHOMHYECKUX YCIIOBHH Iieiecoo0pas-
HOCTb BCEX KOMIUIEKCHBIX WM OTAEIbHBIX 3JIEMEHTOB
MEXaHU3Ma BHEIPEHMs] MHHOBAIMH 00yCIIaBINBAETCS
TaKXKe M JIpyruMu Gakropamu. B 1enom B3anMOCBsI3b
OCHOBHBIX 3JIEMEHTOB (DMHAHCOBOI'O ¥ SKOHOMHYECKO-
ro MeXaHu3Ma IIpeJCTaBIeHa Ha puc. 4.

Ocoboe BHHMaHHUE YIENSETCS POJIM HHCTUTYTOB
pa3BuTHsl B (DPMHAHCOBO-DKOHOMHYECKOM MEXaHH3Me
CTHMYJIMPOBaHHs pa3pabOTKW W BHEIPEHHs HWHHOBA-
LMHA B IbHOBOJCTBE. bu3Hec npenocTasisieT cpeacTa
JUTSE DHIAYMEHT-(POH1a 0€3BO3ME3/IHO B BUIC LIEIIEBOTO
MOKEPTBOBaHUS. DHIayMEeHT-(OH/bI, KOTOPbIE CO3/a-
torcst ipu HUM v By3ax, ¢puHaHCUPYIOT U3 chopmu-
POBAaHHOTO KamuTala UM J0XOAA OT €r0 pa3MelleHUs
Ha JITO3UTe, pa3jInuyHble HCCIIeNoBaTelbckue GpyHaa-
MEHTAJIbHOTO, MOMCKOBOTO, MPHUKIATHOTO XapakTepa.
Otu QOHABI CO3MAIOTCS B JOMOJHCHUE K OFOIKETHBIM
UCTOYHMKAM (PMHAHCHPOBAHUS UCCIIEIOBAHUM, HO HE
3aMEHSIOT UJIH HE TOIMEHSIIOT.

bromxer Beinenser accurHoBanuss HUUW u By3zam
Julsl TIpoBeJeHUs] (DyH/JIaMEHTAIIbHBIX, MOUCKOBBIX M
MPUKIIaAHBIX UCCIIEJOBATENLCKUX PaloT.

HUU u By3bl 00bEANHSIOTCSI HA TEXHOJIOTMYECKOM
raropme, COXpaHsisi CBOIO FOPHIUUYECKYIO, (MHAH-
COBO-2KOHOMUYECKYI0O M XO3HCTBEHHYI) CaMOCTO-
ATENBHOCTh. Yepe3 TeXHOJIIOTHYECKYIo I1aThopmy
OCYIIIECTBIISIETCS MpsIMast CBA3b MEKIY YUEHBIMM, HH-
HOBAIIMOHHBIMH KOMITAaHHUSIMH, MH(OPMAIIMOHHO-KOH-
CYJIBTAIlIMOHHBIMH CITy)K0amMu 1 OM3HECOM (arpapHbIMU
TOBAPOIPOU3BOIUTEISIMU, PEANPUATHAMU IIepepada-
THIBAIOUICH U MUIIEBON IPOMBIIIIEHHOCTH, CEJIbCKOXO-
3511ICTBEHHBIMH KOOIIEpaTUBaMH U JP.).

2 o

BuenmroHOMOaHK — poccHiickas TOCYIapCTBEHHAs KOPMOPAIMs
Pa3BUTHUSI, TOCYIAPCTBCHHBIH MHBECTHIIMOHHbBIN OaHK, (pMHAHCHPY-
JOIIMH TIPOEKTHI PA3BUTHS SKOHOMHUKH.

3 .
Poccuiickoe areHTCTBO 10 CTPAXOBAHUIO SKCIIOPTHBIX KPEAUTOB U
MHBECTHINHN.



) i NN"NY'NY'Y'Y "
Agrarian Bulletin of the Urals No. 11 (226),2022 "))
8 888050 4
DHHAHCOBO-IKOHOMHYECKHI
MEXaHH3M
[
DKOHOMHYECKHIH INocnoyiepaka (DuHAHCOBbIH
MeXaHH3M [~ CyGeumu: MEXaHH3M 25
- Komnencupyiomue =0
- Crumynupyiomme ]
= = = T 3
g .g_ DJIeMEHThI: DJICMEHTBI: ) g
>§ =§ =~HAJIOIOBKIE JILIO= =Kpe/INTOBAHHE; E g
§ z Thi; -cTpaxoBaHHe;
& 5‘ -lieHA Ha Hay4HO- ~JIM3MHI; ||
TEXHOJIOTHYHYIO -cyGeHHpoBaHHe
| NPOAYKLHIO; =
-L'THM}U]MPY]OI.L]IIE é =
Mephl Ha pasMe- gsé-
LIeHHE NPON3BOA- =
cTBa. o
Tosaponpou3so-
JmTelb

Puc. 4. OcHosHbLe aemenmbL HUHAHCO60-IKOHOMUUECKO20 MEXAHUSMA 1O CIMUMYTUPOBAHUI0 6HEOPEHUS UHHOBALUTE

Financial and economic
mechanism
[
Economic State support Financial g .
mechanism Subsidies: mechanism ZE
-Con_lpensa'ting ‘E E ;
© - Stimulating ) ol
g . : EEE
8 5 Elements: Elements: § g9
= . ? 7.z
w =z -tax benefits; -lending: S o E
s g . . el S
s 5 ~the price of -insurance;
% £ | | scientific and tech- -leasing; |
o= nological products; -subsidizing. ]
-incentive =
| measures for the 2
B
placement of pro- § =
duction. = =
=
3
Commodity
producer

Fig. 4. The main elements of the financial and economic mechanism to stimulate the development of innovations

Ilenb cxeMbl — MOKa3aTh MOJENb, KOTOPYIO IS
arpapHoOro CeKTopa YKOHOMUKH U arpapHbix HMH noka
He BHEAPSIOT. Bo BcsAkoM cilydae, Ha JTaHHBIM MOMEHT
npakTuka (opMupoBaHus dHHaymeHT-GoHna B HUU
arpapHoro npo¢uisi orcyrcrByer. Ho ecnu rocynap-
CTBO IPEAOCTAaBUT KOHKPETHO arpapHOMY TOBapoOIpO-
W3BOJMTEIO TpePepeHIH, HAallpUMEp, [0 HaJoram,
To Bo3aMokHoctd HUW u By30B arpapHoro npoduis
OT MIPUTOKA CPEJIICTB, C(HOPMUPOBAHHBIX B JH/IAYMEHT-
(oHmax, MOTyT CyLIECTBEHHO BO3pacTH. DYHKIMOHH-
pOBaHKE AaHHOTO MEXaHHW3Ma IPUMEHHMO JUIs JIF000MH
orpaciu AIIK, 0coOeHHO Il MPUOPUTETHBIX OTpac-
Jsieit (JIbBHOBOJICTRO).

Ilepexoc B (MHAHCHPOBAHHU Pa3pabOTOK, HOCS-
KX TPHUKIIAHON XapakTep, CO CTOPOHBI rOCyapcTBa
Kak npsiMo (U3 OI0/pKEeTa), TaK U KOCBEHHO (M3 CPE/ICTB
Y MHCTUTYTOB Pa3BUTHsI) B YCIOBUSIX PIHOYHON MOJIe-
JIM XO3SICTBOBAHUSI CBHUIETEILCTBYET O HEOOXOJHMO-
CTH OTHOCHTEJILHOTO CMEIEHUSI LEHTpa (pUHAHCUPO-
BaHUs B CTOPOHY YacTHOIO arpapHOro OusHeca, Ipe-
JKJI€ BCET0, KPYIHBIX arpoXOJINHIOB. ITO MOXKET ObITh
JIOCTUTHYTO 32 CUET YCHJICHUsI (PHAHCOBOTO-3KOHOMH-
YEeCKUX MHCTPYMEHTOB CTHMYJIMPOBaHHs pPa3paboToOK
Y BHEJIPEHUSI [IEPEJIOBBIX TEXHOJIOTHH.
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Oo6cy:xnenue u BbIBoAbI (Discussion and Conclusion)

Takum 00pa3oM, Ha OCHOBE aHAJIM3a COBPEMCH-
HOTO COCTOSIHHSI HayJHOTO MoTeHIuana Poccun Hamun
npeanaraercsi (PMHAHCOBO-3KOHOMHYECKHH MEXaHW3M
CTUMYIIUPOBAaHMs BHEAPCHUS WHHOBAIIMOHHBIX TEX-
Hostorui B orpacib AIIK — JIbHOBOACTBO, yuWTBIBast
HEOOXOIMMOCTh TOCYNAapCTBEHHON mommep)ku. Hc-
XOJsl U3 UCCIEJOBaHUS B paboTe C/eNaH BBIBOJ, YTO
TIEPEBOJL arpapHON SKOHOMHUKH Ha IyTh TEXHHKO-TEX-
HOJIOTUYECKOTO Pa3BUTHs HA WHHOBAI[MOHHOW OCHOBE
oOyciaBirBaeT HEOOXOAMMOCTh MIMPOKOTO TPUMEHE-
HUsI (PUHAHCOBBIX, SKOHOMHYIECKUX U JIPYTUX HHCTPY-
MEHTOB ITOCPEJCTBOM KOTOPBIX CO3/[aBaEMbIC B HAy4-
HO-HCCIIEIOBATEIbCKUX OPraHM3alMiX pPa3padOTKH B
Kpardaiilliie CPOKM OCTAHOBATCS JOCTYIHBIMH JUIS
BHEJPEHUS IPOU3BOAUTEISIMU CEIIbCKOX03HCTBEHHOM
TIPOAYKIIMH CHIPBSI U MIPOJOBOIBCTBHA. B 1emsix ycko-
PEHHUsI 3TOrO TpoIiecca IeNeco00pa3HO PaCIIMPHUTh
MEpbl CTUMYJIMPOBAaHHS TOCYJapCTBOM YYaCTHHUKOB
BOCTIPOM3BOJICTBA, B TOM UHCIIE ITOCPEICTBOM PETyIH-

.
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HUS Ha cesie. B cBoem uccrnenoBaHuM HaAMM MOKa3aHa
HEOOXOIMMOCTh BHEAPEHUS TIEPEOBBIX TEXHOJIOTHI B
AIIK 1 7bHOBOACTBO, NMPEJOCTABICHA CXEMa B3aUMO-
JICMCTBHSI OCHOBHBIX 3JIEMEHTOB M (DMHAHCOBBIX MPO-
TOKOB B opranu3zauny punancuposauuss HUOKP PO B
arapHoM CEKTOope.

JlanbHeliee cCOBEPLICHCTBOBaHUE (DUHAHCOBBIX U
HSKOHOMHYECKUX MHCTPYMEHTOB aKTUBU3AI[MM BHEIpE-
HUSI UHHOBAIlMH B JIbHOBOJCTBE PACUIMPSET BO3MOX-
HOCTHU arpapHbIX TOBAapPOMPOU3BOAUTENEH CyIIECTBEH-
HO YCKOPUTh NPOLECC MOJECPHHU3AIMU HMEIOIINXCS
CPEICTB NMPOU3BOJCTBA, C OAHOIl CTOPOHBI, a C APY-
roil — pernoHajJbHbIE OPTaHbl YIPABICHHUS UMEIOT BO3-
MOXXHOCTb BJIMATH Ha MPOLECC Yepe3 aKTUBU3AIUIO TEX
WJIM UHBIX (PUHAHCOBBIX MJIM DKOHOMHUYECKUX PhIYaroB
HCXO/A U3 30HAJIBHBIX YCIOBUI MPOU3BOJICTBRA.

Baaroaapuoctu (Akecnowledgements)

Pabora BbInonHeHa pu nojepxkke MuHoOpHayKu
Poccuu B pamkax ['ocynapcreennoro 3aganuss ®I'BHY
OHII JIK (Ne FGSS-2022-0005).

poBaHUs 1IeHOOOpa30BaHMsI BceX (OpM XO3SIHCTBOBA-

Bbubéauorpapuueckuii cnucok

1. Manukatopsl MHHOBAIIMOHHOM AestenbHOCTH: 2022: cTraructuyeckuii coopauk / B. B. Brmacosa, JI. M. T'ox-
oepr, I. A. I'pagesa [u ap.]. Mocksa: HUY BIIID, 2022. 292 c.

2. ITomoB P. A., Benukanosa W. B. ITpoGnembl ¥ IepCIIEKTHBEI pa3BUTHS JIBHSHOTO TTOJKOMIUIEKCA B yCIOBHSIX
TpaHcopManuy Mep rocynapcTBeHHoi nomnepxkku // Texuuka n obopynoBanue mis cena. 2020. Ne 9 (279).
C. 43-48. DOI: 10.33267/2072-9642-2020-9-43-48.

3. PocroBues P. A., Uepnuxos B. I'., Ymanosckuii 1. B., ITornos P. A. OcHoBHBIE IPOOIEMBI HAYYHOTO 00ECTICUECHHS
TpHOBOCTBA // CelbCKOXO03sHCTBeHHBIC MAaIMHEI M TexHOMoTHH. 2020. Ne 14 (3). C. 45-52. DOI: 10.22314/2073-
7599-2020-14-3-45-52.

4. Kubupos A. 1., Muxaitnos M. P. Ouenka peanusanuy Mep TOCIIOAICP)KKH BOCTIPOU3BOICTBA MaTepHAIbHO-
TeXHUYECKON 0a3bl ceabckoro xo3siicta Poceniickoit @enepannn / Becthuk arpaproit Haykn. 2022. Ne 1 (94).
C. 91-96. DOI: 10.17238/issn2587-666X.2022.1.91.

5. Hemunosa E. A. Nmmopro3amemienne kak crparerudeckuit gpaxrop passurust AIIK Pocenn // Mexaynapon-
HBII Hay4HO-HCCIeoBarenbekuit xkypHai. 2019. Ne 5 (83). C. 19-22. DOI: 10.23670/IRJ.2019.83.5.031.

6. Apremosa E. U., [Tnotauxosa E. B. I'ocynapctBenHoe perynupoBanue u nogaep:xka passutus AIIK — ycno-
BHE TIPOIOBOJILCTBEHHOTO CyBepeHHTeTa cTpanbl// EcTrecTBeHHO-TymMannTapHble necnenosanus. 2021. Ne 3 (35).
C. 38-43. DOI: 10.24412/2309-4788-2021-11120.

7. Bennkanosa 1. B., Kynos A. P. Hekotopble s5koHOMHYECKHE aCTIeKThl (HOPMUPOBAHUS CHCTEMBI MAILIUH B JIbHO-
BoJcTBe // ArpapHslii BecTHHK Ypauna. 2020. Ne 5. C. 93—-102. DOI: 10.32417/1997-4868-2020-196-5-93-102.

8. PocroBues P. A., Uepnukos B. I'., Yinanosckuii M. B. OcHOBHBIE HanpaBieHHUss MOJEPHU3ALMH JIBHSIHOTO arpo-
TIPOMBIIIICHHOTO KoMIuiekca Poccun // Bectank arpaproii Hayku. 2019. Ne 1 (76). C. 19-30. DOI: 10.15217/
issn2587-666X.2019.1.19.

9. ITyukoB E. M., Tankun A. B., Ymanosckuii 1. B. O cocrostHnm, npodieMax M HepcreKTHBax 00ecredeHIs
CTeLMATIM3UPOBAaHHON TeXHUKON JIbHOKoMILTekca Poccun // Bectauk HITMOU. 2018. Ne 5 (84). C. 97-110.

10. Benukanosa U. B., [lnuenckuii A. B., I'punt H. B. Bueapenne undpoBbIX TEXHOIOTHI KaKk HHCTPYMEHT pa3-
BUTHS OTpaciy JIbHOBOACTBA // ArpapHast Hayka. 2021. Ne 353 (10). C. 116-120. DOI: 10.32634/0869-8155-2021-
353-10-116-120.

11. Kulov A. R., Gurieva L. K. Formation and development of innovative agricultural system of the repub-
lic of South Ossetia // IOP Conference Series: Earth and Environmental Science. 2021. Article number 012010.
DOI: 10.1088/1755-1315/650/1/012010.

12. KymakoBa C. B. YBennuenue pmHaHCHPOBaHUS HAyYHBIX HCCIICTOBAHUN M pa3pabOTOK KaK yCIOBHE HHHOBA-
OUOHHOTO pa3Butus Poccuu // Poccus: TeHaeHIn 1 mepcreKTuBel pa3Butus. 2018. Ne 13-1. C. 533-538.

13. Krivenko E. I., Malitskaya V. B., Chirkova M. B., Zaporozhtseva L. A., Tkacheva Yu. V. Food technology
management based on the implementation of innovative principles and approaches. Conference Series: Earth and
Environmental Science // International Scientific and Practical Conference: Development of the Agro-Industrial

90



Agrarian Bulletin of the Urals No. 11 (226),2022 "%~ = =~ =

Complex in the Context of Robotization and Digitalization of Production in Russia and Abroad, DAICRA 2022.
Article number 012124, URL: https://iopscience.iop.org/article/10.1088/1755-1315/949/1/012124 (nata oOpaiire-
Hust 25.06.2022)

14. Zaporozhtseva L. A., Tkacheva Y. V., Masik A. V Investments and investment activity as drivers of re-
gional vegetable growing development. IOP Conference Series: Earth and Environmental Science. 6th Interna-
tional Conference on Agriproducts Processing and Farming. 2020. Article number 012001. DOI: 10.1088/1755-
1315/422/1/012001.

15. Semin A., Kibirov A., Rassukhanov U. Problems and main mechanisms to increase investment attractive-
ness of agricultural production European Research Studies Journal. 2018. No. Vol. 21. Iss. 2. Pp. 378-400.
DOI: 10.35808/ersj/1009.

16. Kubupos A. f. OpraHuzanioHHO-)KOHOMHUYECKUH MEXaHM3M aKTUBH3aLUH HHBECTHIMOHHOTO Ipolec-
ca B arpoIPpOMBILIJICHHOM IIPOU3BOACTBE // DKOHOMHKa celibckoro xozsiicrBa Poccum. 2020. Ne 10. C. 16-20.
DOI: 10.32651/2010-16.

17. BonrapoBa A., TpopumoB A. Yckoub3arouuii 1€H. JIbHOBOJICTBO: IPHOPUTETHOE HAIPABICHUE ISl BO3POXK-
nenust HeuepHozembst win notepsiHast uisi Poccun orpacib? [DnekTpoHHBIH pecypc] / ATpoTeXHUKa M TeX-
Hojoruu. 2022. URL: https://www.agroinvestor.ru/analytics/article/37392-uskolzayushchiy-lyen-Inovodstvo-
prioritetnoe-napravlenie-dlya-vozrozhdeniya-nechernozemya-ili-poterya (nara obparienus: 23.06.2022).

18. SApxosa T. M. Pons BTO B pa3BUTHH POCCUIICKOTO arponpo0BOJILCTBEHHOTO KOMIUIEKCA: CPABHUTENIBHBIN
ananu3 // BectHuk Kypckoit rocyjapcTBeHHOMN cellbCKOX03aicTBeHHOI akanemuu. 2019. Ne 2. C. 194-200.

19. I'so3nukoBa H. K. Poccust Ha myTH 111€CTOr0 TEXHOIOTMYECKOTO YKiana [AnekTpoHHbii pecypc] // Hayuno-
METOAMYECKUH MeKTPOHHBIH KypHan «Konnent». 2016. Ne 34. C. 31-33. URL: http://e-koncept.ru/2016/56716.
htm (nara oopamenus: 05.03.2022).

20. bonnapenko T. I'., KyioB A. P. O0beKTHBHBIE IPEIIIOCHUIKH 1 HAIPaBJIeHHs JOPMHUPOBAHNUSI HOBOW CTpATEruu
pasutust HTIT AIIK rocynapcrs-uieHoB EBpasuiickoro skoHomudeckoro coro3a // Hayunsblit pesynbrar. DKOHO-
muueckue uccnenoanust. 2017. Ne 10 (3). C. 22-31. DOI: 10.18413/2409-1634-2017-3-3-21-30.

21. Heuae B. U., Canny U. C., Peokenkosa H. E. MeToanueckne moaxoisl K OlEHKE MHHOBAITMOHHOTO Pa3BUTHS
noporpacineit AIIK // DxoHomuka cenbekoro xo3siictBa Poccun. 2020. Ne 5. C. 48-53. DOI: 10.32651/205-48.
22. KynoB A. P., Kubupos A. fl., XaupbexoB A. V. @opmupoBaHrie WHCTUTYLIMOHAIBHOM CpeJibl HapalluBaHUs
unBectuimonHoro kanurtaia B AIIK Poccuu B ycnoBusix EADC // DkoHOMUKA, TPy, YIPaBICHHE B CEIHCKOM
xo3stiicTBe. 2021. Ne 11. C. 64-70. DOI: 10.33938/2111-64.

23. Combined metric tables for all USDA agencies. Fy 2020 annual report on technology transfer. 2021. May.
554 p. [e-resource]. URL: https://www.ars.usda.gov/ARSUserFiles/ott/New%20Website/Office%200f%20Tech-
nology%20Transfer%20(OTT)/Annual%20Technology%20Transfer%20Report/FY %202020%20USDA%20
TT%20Report%20revised.pdf (date of reference: 25.04.2022).

006 asmope:

Hpuna BurtanbeBHa BennkaHoBa!, KaHANWAAT SKOHOMUYECKHUX HAYK, CTAPIINI HAYYHBIH COTPYIHUK JIAOOPATOPHU
SKOHOMMYECKOIO aHajm3a B ceabckoM xo3siictee, ORCID 0000-0002-9478-9844, AuthorID 997868;

+7 904 013-90-28, ivvelikanova@mail.ru

! denepanbHbIi HAyYHBIN HEHTP TyOSHBIX KYIBTYP, TBepbh, Poccust

Financial and economic mechanism for stimulating
the introduction of innovative technologies in flax industry

I. V. Velikanova'™
! Federal Research Center for Bast Fiber Crops, Tver, Russia
“E-mail: ivvelikanova@mail.ru

Abstract. The article reflects the problems of stimulating the development and implementation of advanced tech-
nologies in the field of agro-industrial production in general and in flax growing in particular. The mechanism is
proposed, which is based on the use of the entire complex of financial, credit, economic, investment, tax and other
instruments of influence on the activation of demand for scientific and technical products with a direct mechanism
of state regulation and support. Relevance. One of the problems of the development of the agro-industrial complex
is the existing model of the functioning of the economy, in which there are no sufficiently effective incentives for
private capital investment in the acquisition of advanced developments in agricultural and agro-industrial produc-
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tion. The justification and application of a financial and economic mechanism to stimulate the introduction of in-
novative technologies in flax production has now become simply necessary to ensure technical and technological
modernization at the expense of domestic developments of research centers and private companies, which is due
to the sanctions imposed against our country and the growth of international tension. The problem of finding a
mechanism to stimulate the allocation of long-term funds for the acquisition of advanced technologies is becoming
particularly relevant. The purpose of this study is to propose a financial and economic mechanism to stimulate
the introduction of advanced technologies in the flax industry of the agro—industrial complex of Russia, the tools
of which will increase the level of innovation activity of economic entities of the flax complex. Methods. In the
course of the study, methods of comparative, abstract-logical, functional-cost analysis, expert evaluation were
used. Results. The article proposes a financial and economic mechanism to stimulate the introduction of advanced
technologies, the tools of which will significantly increase the level of innovation activity of economic entities of
the flax-growing subcomplex. In addition, the use of the mechanism of interaction between development institutes
(VEB) and endowment funds proposed for use in industry science creates prerequisites for expanding the financing
of research developments in flax production. The scientific novelty is in the proposal and justification of a new
option for the interaction of development institutions within the financial and economic mechanism for stimulating
the development and implementation of innovations in the agro-industrial complex (flax industry).

Keywords: financial and economic mechanism, innovation, flax growing, state regulation, agriculture.
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Abstract. The purpose of the study was to determine the regional characteristics and tasks for the return to circula-
tion of unused agricultural land in the conditions of the North-West. The research was based on a generalization
of the provisions of the theory of institutionalism on the role of the institution of property and rent relations in the
use of the potential of land resources. Methods of economic and statistical analysis of territorial problems of land
relations were applied in the Russian Federation as a whole and in the context of the regions of the Northwest-
ern Federal District (NWFD). The scientific novelty lies in determining the vector of dynamics of land use area
change in the agricultural sector of the Northwestern Federal District and assessing the prospects for the return to
circulation of previously retired agricultural lands. Results. It is shown that in the North-West, against the back-
ground of other federal districts, remain the higher rates of reduction in crops, the areas of which in six of the nine
regions of the NWFD in 2021 amounted to only 28.6-49.9 % of their level in 2000, including in three subjects of
the Federation — less than 40 %. The interregional dynamics and changes in the share of the area of unused arable
land, in general, agricultural land are analyzed, a conclusion is made about the insignificance of the volume of land
put into circulation and the reasons for the current situation. With regard to specific conditions, there are consid-
ered possible effective measures to use the land potential of rural areas of all regions included in the Northwestern
Federal District, which will significantly increase their contribution to the country's food balance. The conclusion
is made about the need to increase budget support for agricultural producers and more active participation of the
state in the regulation of land relations.
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Introduction

Modern global changes in the world food market
significantly modify the organization of their agro-food
systems that has developed in countries. At the same
time, the development of national agro-industrial com-
plexes has been greatly influenced by the increasingly
rapid spread of digital technologies, which are “used
throughout the food chain..., introducing new forms of
control and value extraction based on the use of data,
and paving the way for large technology companies to
capture market share...” [1].

The domestic agricultural sector is currently op-
erating in the context of unprecedented international
sanctions, and at the same time, with a fairly noticeable
positive dynamics in the growth rate of production vol-
umes and the need to solve a set of ambitious tasks in
the field of import substitution, increasing the volume
of exports of products, improving their quality, includ-
ing basis of digital transformation. Therefore, the prob-
lem of increasing the efficiency of using the potential
of available agricultural land is of particular relevance.

94

Meanwhile, according to the Ministry of Agricul-
ture of the Russian Federation, as of January 1, 2021,
20 million hectares of arable land remained unused in
the country, which have long been out of economic
circulation, are degrading, overgrown with shrubs and
even forests. These lands are geographically distributed
unevenly, and the most significant share of the area of
abandoned lands is characteristic of the regions of the
Non-Black Earth Region, including the Northwestern
Federal District (NWFD), where the disposal of land
due to the characteristics of agricultural production
proceeded at a faster pace. Suffice it to note that, for
example, from the beginning of the land reform (1991)
to 2010, the sown area of agricultural crops in Russia
as a whole decreased by 35 %, and in the North-West —
by 56 %, of which in Arkhangelsk and Kaliningrad re-
gions — by more than 64 %, and the Pskov region — by
almost 66 %.

Active state measures to prevent a decrease in the
area of land used in the agricultural sector began to
be taken in 2016, as in the Message of the President
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of the Russian Federation V. V. Putin, the Federal As-
sembly of the Russian Federation of December 3, 2015
was given the task: “to put into circulation millions of
hectares of arable land that are now idle ..., by June 1,
2016, prepare specific proposals, including draft regu-
lations ...., amend the legislation over the next year and
in the autumn session of next year to adopt appropriate
laws” [2]. As you know, in this direction, in 2021, a
special “State program for the effective involvement of
agricultural land in circulation and the development of
the reclamation complex of the Russian Federation” for
2022-2031 was adopted. Its goal is to put into circula-
tion by the end of 2031 13.2 million hectares of unused
land, as well as a set of other measures to increase the
area of land for agricultural activities. In this regard,
a scientific analysis of the trends, factors, mechanisms
accompanying these processes is required, which will
make it possible to predict the situation and make the
necessary corrective decisions in a timely manner.

In the economic literature, you can find quite a lot
of research on the problems of putting agricultural land
into economic circulation, which affect a wide range of
issues: their land management and legal support [4—6],
the implementation of strategies and program activities
[7; 8], the analysis of the structure land use and its ef-
ficiency [9; 10], as well as many others. The territorial
aspect of the problem is less studied, meanwhile it is
quite obvious that the effectiveness of the Program for
the return to circulation of agricultural land will be de-
termined by the success of its activities in the context
of specific subjects of the Russian Federation, and, first
of all, where there are significant areas of unused land.
Therefore, the purpose of the study was to determine
the regional characteristics and tasks for the return to
circulation of unused agricultural land in relation to the
conditions of the North-West.

Methods

The research methodology was based on the pro-
visions of the theory of institutionalism on property
rights and rent relations, as well as the use of the meth-
odological arsenal of regional agroeconomic studies
[11], in particular, cluster analysis to determine the
commonality of conditions and territorial problems of
land use that affect the rate of disposal of land resourc-
es and their return. into circulation. The studies were
carried out in the whole Russian Federation and in the
context of the regions of the Northwestern Federal Dis-
trict using statistical data from Rosstat, Rosreestr, the
Ministry of Agriculture of the Russian Federation, Ros-
informagrotech and information from regional authori-
ties. Economic and statistical methods of information
processing were used, and Microsoft Office and Excel
software products were used as technical means.

Results

On the basis of the conducted studies, it can be

concluded that many existing problems in land use,
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including the withdrawal of agricultural land from the
reproduction process in the agricultural sector, are due
to the inefficiency of the established institutional en-
vironment. Douglas North, a well-known representa-
tive of institutional theory, Nobel Prize winner in 1993,
characterized the institutional environment as a set of
fundamental political, social and legal rules that form
the basis for production, exchange and distribution. In
his opinion, it is difficult to assess the quality of the
institutional environment due to the specifics of the
institutions that determine it, since institutions act as
the “rules of the game”, organize relationships between
people and structure incentives for exchange in all its
areas, but they cannot be seen, felt, touched and even
measured are structures created by human conscious-
ness [12, p. 137].

In the field of land relations, institutions can be de-
fined as incentives and restrictions on the distribution
and use of land resources that regulate the relationship
between the subjects of land relations, the state and so-
ciety with the help of the legal framework and market
infrastructure. Among them, of course, such institu-
tions as property, the state, rent, the market, and the
firm are of great importance.

In our country, the formation of the institutional
environment of land relations took place for a rather
long period, starting in 1990 (the Law of the RSFSR
“On Land Reform”, November 1990), when a transi-
tion was made to their new model by eliminating the
monopoly of state ownership of land and recognizing
the right of private ownership in its two types: indi-
vidual and collective-share. However, an essential fea-
ture of the beginning of agrarian reforms was that the
evolutionary development of land reform took a very
short period of time — from 1990 to 1991, due to the
events of August 18-21, 1991. After that, the process
of perestroika began to take on a radical character, as
evidenced by Decree of the President of the Russian
Federation No. 323 of December 27, 1991 “On urgent
measures to implement land reform in the RSFSR” and
Decree of the Government of the Russian Federation
No. 86 “On the procedure for reorganizing collective
farms and state farms”.

It should be noted that the accelerated implementa-
tion during this period of the policy of egalitarian al-
lotment of land, in the hope of forming its "effective"
owner, later led to the emergence of precisely those
conflicts in land relations that could not be eliminated
over the next 30 years after the start of reforms. There-
fore, when implementing the planned Program for the
introduction of previously retired agricultural lands into
economic circulation, it is quite objectively required
to take into account and at the same time consistently
solve such problems as:

— preservation of significant arrays of land resourc-
es in the status of land shares, not transformed into land
plots and not registered in ownership;
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Table 1
Dynamics of sown areas of agricultural crops, in farms of all categories, thousand ha
Regions 2000 2005 2010 2015 2021 2021 to 2000, %
Russian Federation 84 669.6 | 75 837.0 75 187.9(79319.0| 79 905.1 94.4
Northwestern Federal District 2489.7 | 1840.5 | 1497.7 | 1429.6 | 1326.1 53.3
Republic of Karelia 64.8 46.9 38.4 32.5 25.1 38.7
Komi Republic 80,0 52.7 40.5 40.7 32.9 41.1
Arhangelsk region 206,8 134.5 104.4 77.0 59.1 28.6
Vologoda region 686, 1 541.6 451.8 372.4 337.0 49.1
Kaliningrad region 257,9 217.9 148.1 245.5 296.6 115.0
Leningrad region 373,2 293.3 250.5 229.9 228.5 61.2
Murmansk region 11,5 7.8 7.1 7.7 5.8 504
Novgorod region 270,3 180.6 181.4 178.5 134.8 49.9
Pskov region 5392 365.3 275.5 245.3 207.2 38.4

Source: Bulletins on the state of agriculture (electronic versions). Bulletin “Cown areas of the Russian Federation in 2022 (spring

accounting)”. URL: https://rosstat.gov.ru.

Table 2
Dynamics and share of the area of unused arable land
Square, thousand ha Share of area of unused arable land, %
Region 2017 2020 | 2017 | 2018 | 2019 | 2020 | 2020 to 2017, +, — p. p.
Russian Federation 193984 | 187983 | 16.6 | 16.8 | 16.6 | 16.1 -0.5
Northwestern Federal District| 1473.5 14458 | 49.7 | 49.3 | 504 | 48.6 —1.1
Republic of Karelia 17.9 17.9 254 | 24.9 | 254 | 254 0.0
Komi Republic 35.5 39.4 474 | 47.7 | 50.0 | 53.1 +5.7
Arhangelsk region 198.8 187.6 71.9 | 70.3 | 70.3 | 68.1 -3.8
Vologda region 347.0 355.8 485 | 488 | 51.1 | 51.1 +2.6
Kaliningrad region 101.2 91.3 27.9 | 26.6 | 25.6 | 25.1 -2.8
Leningrad region 132.4 126.9 36.9 | 29.0 | 35.9 | 35.5 —1.4
Murmansk region 10.8 2.0 59.2 1 60.9 | 39.3 | 11.7 —47.5
Novgorod region 222.6 204.9 51.5 | 56.8 | 56.5 | 45.8 -5.7
Pskov region 407.0 410.0 62.1 | 61.8 | 61.7 | 62.5 +0.4

Source: Report on the state and use of agricultural land in the Russian Federation. 2018, 2019, 2020, 2021.

Table 3

Change in the share of the area of unused agricultural land, %

Regions 2017 2018 2019 2020 2020 to 2000, +, — p. p.

Republic of Karelia 41.9 42.0 42.0 42.0 +0.1
Komi Republic 51.7 51.7 51.1 43.8 -7.9
Arhangelsk region 70.7 70.6 70.6 72.4 +1.7

Vologodda oblast 4.4 55.1 61.7 51.9 2.5
Kaliningrad region 37.8 31.2 34.1 40.0 +2.2
Leningrad region 17.8 17.4 18.0 17.8 0.0
Murmansk region 1.9 3.5 1.0 0.5 —1.4
Novgorod region 62.0 63.9 60.8 56.8 -5.2
Pskov region 66.3 66.3 60.5 60.2 —6.1
Source: Report on the state and use of agricultural land in the Russian Federation. 2018, 2019, 2020, 2021.

— lack of necessary information about the location,
area, owners of unused land, including unclaimed land

shares;

— misuse of agricultural land;

— the location of a large part of unused land resourc-
es in state ownership, a significant part of which is not
divided into federal property, property of the constitu-
ent entities of the Russian Federation and municipal

property;
96

— lack of reliable information about the quality of
agricultural land and others.

It is no coincidence that the objective difficulties
and significance of the forthcoming work cause cer-

tain assumptions about the risks of not achieving the
planned results in the implementation of the planned
activities of the Program. Therefore, one should join
the opinion expressed that “This requires the right
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Table 4

Area of agricultural land involved in the turnover, thousand ha

Regions 2017 2018 2019 2020 2020 to 2017, %

Russian Federation 1866.831 | 1909.805 | 1602.673 | 1691.599 90.6
Northwestern Federal District 43.387 31.746 39.739 52.295 120.5
Republic of Karelia 0.351 0.510 0.487 0.282 80.3

Komi Republic 0.207 0.832 0.345 0.988 477.3
Arhangelsk region 0.825 6.000 0.396 0.178 21.6
Vologodda oblast 2.634 1.400 1.400 4.670 177.3
Kaliningrad region 10.203 8.242 5.923 13.492 132.2
Leningrad region 2.171 4.319 4.260 5.827 268.4
Murmansk region 0 0 0 0 0.0

Novgorod region 15.581 4.438 6.208 14.483 93.0
Pskov region 11.415 6.000 20.720 12.375 108.4

Source: Report on the state and use of agricultural land in the Russian Federation. 2018, 2019, 2020, 2021.

choice of priorities and the development of economi-
cally sound projects, which should become the basis
for the organization of rational land use” [13, p. 3], and
it is also required to “be sure to calculate the feasibil-
ity and economic efficiency of the development of each
specific land plot” [13, p. 4].

The scale of such tasks for the return of unused
land into circulation in relation to the conditions of the
North-West, the dynamics of the reduction in sown area
in the regions of the North-West Federal District as one
of the indicators of the process of disposal of arable
land here from circulation, against the background of
other constituent entities of the Russian Federation and
the country as a whole, is indicated by the data of Ros-
stat. Thus, by 2022 in the North-West, compared with
other federal districts, the decrease in the area of crops
in all categories of farms was the largest and reached
more than 46 % compared to 2000, against 5.6 % in
the whole country. Moreover, if the decrease in sown
areas in 2021 compared to 2015 also occurred in the
Urals and Siberian Federal Districts, nevertheless, in
the North-West Federal District it amounted to a larger
amount — 7.2 % against 2.2 % in the Urals and 4.9 %
in Siberia. This situation, of course, is related to the
peculiarities of those reproduction processes [14] that
occur in the agricultural sector of specific regions of
the District and determine the vector of dynamics of
changes in sown areas, which can be judged from the
information in Table 1.

As shown in Table 1, in 2021, the level of crop area
0f 2000 was not restored — both in the whole of the Rus-
sian Federation and in all regions of the North-West,
with the exception of the Kaliningrad region. At the
same time, out of 9 constituent entities of the Federa-
tion of the North-West Federal District, in six of them,
the sown areas in 2021 amounted to the indicator of
2000 from 28.6 to 49.9 %, including less than 40 %
in the Arkhangelsk and Pskov regions, as well as the
Republic of Karelia.

The processes of reduction of sown areas in the
regions directly determine the scale of arable land not

used in them. Although in the past few years, both in
the country as a whole and in the North-West, there
has been a downward trend in their rates, however, in
2020 (Table 2) in three regions of the NWFD (the Komi
Republic, the Vologda regions and Pskov regions), the
disposal of arable land continued and amounted to 0.4
to 5.7 percentage points.

The above processes with land use in the agricul-
tural sector correlate in the regions of the Northwest-
ern Federal District with the volume of reduction in
the total area of agricultural land and the preservation
of these indicators to date. So, for example, more than
500 thousand hectares are still excluded from use in the
Novgorod region, and in four subjects of the NWFD
their area exceeds 800 thousand hectares, including in
the Pskov region — 1.4 million hectares, the Arkhan-
gelsk region — 1.6 thousand hectares, which indicates
a fairly significant scale of work in the near future on
the return of agricultural land to economic circulation.
Moreover, in recent years, it has not been possible to
reduce the high proportion of unused agricultural land
(over 50 % of their available area) in five out of nine
regions of the NWFD (Table 3).

Meanwhile, as can be seen from the data in Table
4, the annual areas of their input are not sufficient for
an accelerated increase in agricultural production in the
conditions of the North-West. In general, in the District
from 2017 to 2020, from 32 to 52 thousand hectares of
agricultural land annually returned to economic circu-
lation, while in regions with the largest areas of their
disposal, these figures were less than 500 hectares, de-
spite the increase in growth rates in individual subjects
Federation.

The Kaliningrad, Novgorod and Pskov regions were
notable leaders in these processes in 2020, however,
here, too, the scale of putting land into circulation is not
significant, which affects the overall situation. So, if in
general in the Russian Federation the share of the area
of agricultural land involved in the turnover to the total
area of land of this category was 3.8 % in 2020, then
in the NWFD it was only 0.9 %. The situation in the
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Republics of Komi and Karelia, as well as the Arkhan-
gelsk region, is especially noteworthy, where this figure
was less than 0.5 %.

The reasons for this current situation are, first of
all, the high labor intensity of work to identify unused
lands, large areas of which are in the status of un-
claimed land shares and not registered as land plots, as
well as their further transfer to municipal ownership.
The unsatisfactory ameliorative state of agricultural
lands, their waterlogging, overgrowing with shrubs and
forests play a significant role, which leads to signifi-
cant financial costs (from 10 to 250 thousand rubles per
1 ha, depending on the region and specific land mass)
for the return them into circulation for the purpose of
entrepreneurial activity in agriculture.

This confirms the conclusion about the relevance
and significance of the activities of the Program imple-
mented until 2030 to return retired lands to circulation,
including the need to conduct a complete inventory of
all lands. Without this work, it is difficult to determine
further directions for land use and incentives to attract
those who want to acquire them.

As studies have shown, in the current economic
conditions, when, on the one hand, there is significant
budgetary support for agricultural producers, includ-
ing separately allocated funds for putting agricultural
land into circulation, and on the other hand, resource
constraints are growing, it is necessary to develop and
implement in each region of programs that ensure the
demand for land. This is what will allow us to take into
account the peculiarities of the processes of differentia-
tion of agricultural production under the influence of
the modern institutional environment [15; 16]. More-
over, the implementation of measures to ensure the ef-
ficient use of agricultural land should be constant, i. e.
it is important to prevent overgrowth of newly plowed
lands. Therefore, a thorough study is required for the
future of specific areas of their use, which depends on
many factors, including the reclamation state of the
land, rental potential, location, possible profitability of
entrepreneurial activity, etc. but also environmentally
justified, taking into account the current natural and cli-
matic realities” [17, p. 139].

In general, only 9 % of meliorative systems in the
Northwestern Federal District are currently in good
condition. The experience of the Leningrad region in
implementing measures to reanimate the reclamation
infrastructure, increase land fertility and the efficien-
cy of their use clearly indicates the intensification of
work only if there are appropriate opportunities from
the regional budget and a source of extra-budgetary
resources. At the same time, the further expansion of
agricultural land use is hindered by the high costs of
funds and time for clarifying the boundaries of land
plots and their cadastral registration, while the amounts
of support for involving land in circulation are insignif-
icant. So, for example, in 2021, only 1 002.6 thousand
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rubles were allocated from the budget of the Leningrad
Region as subsidies for cadastral registration of land
on an area of 1982.1 hectares, under an agreement to
conduct cadastral work on the formation of land plots
from agricultural land with 9 municipalities, as well as
4 farmers for a total amount of 312.3 thousand rubles
for their cadastral registration of 90.4 hectares of land.
Considering that in this region the area of unclaimed
land shares that need to be converted into land plots and
put on the cadastral register was more than 26 thousand
hectares in 2020, we can conclude that the likelihood of
delaying the timing and duration of the period of these
works, if not support measures will be increased. The
same is relevant for all subjects of the Federation in the
Northwestern Federal District, so it can be predicted
that the use of digital technologies will contribute to re-
ducing the labor intensity of work on land management
for putting land into circulation.

The creation in 2013 of the “Electronic Atlas of Ag-
ricultural Lands” showed the importance of improving
the information support of the agro-industrial complex,
including the software platform in the context of the
accumulation of significant amounts of data and the re-
quirements for their accelerated processing. Therefore,
it seems relevant to further increase the capacity of the
Unified Federal Information System on Agricultural
Land and Land Used or Granted for Agriculture as part
of Land of Other Categories. Therefore, we can talk
about the strategic importance of not only economic,
but also organizational factors [18] in the implementa-
tion of the Program for putting land into circulation.

Discussion and Conclusion

The study allows us to conclude that it is necessary
and possible to implement a system of measures to en-
sure sustainable import substitution in the food market
on the basis of a special State program for the return to
circulation of previously abandoned agricultural land.
Sufficiently low rates of reduction in the area of un-
used land in the conditions of the North-West are of an
objective nature and are determined primarily both by
the haste of agrarian reforms to transform the structure
of land ownership in the 90s of the twentieth century,
and by the preservation of unfavorable conditions of
the market environment for quite a long time. This does
not allow an efficient use of the existing natural, includ-
ing the land potential of rural areas of all, without ex-
ception, regions included in the Northwestern Federal
District, and significantly increase their contribution to
the country's food balance. Given the scale of the forth-
coming work on the collection and verification of data
on the actual location of agricultural land in economic
use for each land plot, carrying out cadastral and land
management activities, organizing competitive produc-
tion, an increase in budget support and more active
state regulation of land relations at the present stage are
objectively required.
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