HaY4YHO-TEOPETUYECKUM N MPOU3BOLCTBEHHbIN XYPHaN

AGRARIAN
SCIENCE

AHanuTuyeckunii o63op

Kak cnoxuTcs 6yayliee
MOJIOYHOWM oTpacan?

6

NHHOBauuun

CekperT ycnexa

Kak noBbICUTb
YPOXaNHOCTb COU

54

KOqua MVC MKOpMa HoBble TeXxHONOrMK 3aLLMTbl PACTEHNI

TEXHONOTNWN, KAYyeCcTBO, MHHOBALUWUM 115




>»XP>OXmMmTDT

e AGros’

202 1eXPOo

MexxpgyHapoaHaa BbiCTaBKa TexHonormm gn«a
XMNBOTHOBOAOCTBA U MNMOJ1IeBOIro KOpMorpom3BoOCcTBa

27 - 29 SAPS-

MOCKBA, POCCUEG / KPOKYC 3KCMO

320 -~ 28 3086 -~ 81 - 58 -~ 16

YYaCTHUKOB cTpaH npodeccroHanbHbIX pervioHa cTpaH CTpaH 6nuKHero
3aKcnosuuum Mupa nocetTuTenemn Poccuum Mupa 3apy6exbsa

HoBoe Ha ATPOC 2021

HoBbiln TeMaTU4YeCcKUM MHHOoBauum B pokyce: KnioueBasa TeMa genoson
paspen: TexHosrormm TexHonormm HoOBOro nporpamMmsi:
OeLeHTpaniM3oBaHHOIo MOKOJIEHUA B paMKax «300pPOBble YXUBOTHbIE -
SHeprocHabeHuda cneu3oHbl AGROSNhext 300pOBble NOTPEBUTENU»

-1

DI_G DLG - BbicTaBKM Ans npodeccnoHanos EI Eg
OT 3KCMepTOB B CE/IbCKOM XO39MCTBE :“é‘i&ﬂ?

Dlnr PyC agros-exp::.-c::m

& Euro 9-12 ¢pespans 2021

First in animal farming. raHHOBep, repMaHI/Iﬂ

TECHN CA™ oo,
14-20 HOABPA, TAHHOBEP, TEPMAHMA
Bepyliaa B Mupe BbiCcTaBka Anst npoeccnoHanos XnsoTHOBOACTBaA!

THE WORLD'’S NO. IKCKIIO3MBHbIE AHW: 14/15 HOABPA

OO OAGROS.EXPO +7 (495) 128 29-59 AGROS@DLG.ORG




AlrPAPHAAA AGRARIAN
HAYKA SCIENCE

Exemecsa4HbIn Hay‘-lHO-TeOpeTI/I‘-IeCKVIIZ n I'IpOVI3BO£I,CTBeHHbIIZ KypHan, BbIXOAALNA OONH pas3 B Mecal.

B okTa6pe 1956 I. 6611 OCHOBAH XypHan «BeCTHMK CenbCKOX03ANCTBEHHO HAYKM»,
a B 1992 r. oH cTan Ha3biBaTbCH «ArpapHas Hayka».

Yuypepurtens:

O6LWecTBO C OrpaHMYEHHOM OTBETCTBEHHOCTbLIO «BUK — 30,0p0Bbe XNBOTHbIX>.
140050, MockoBckas obnacTb, ropoackoi okpyr Jlio6epubl, Aa4HbIn nocesiok Kpackoso,
Eropbesckoe w., a.3A, od. 34

MaeHbIN pepakTop:

BuonuH Bopuc BukrtopoBuy — kaHOuaaT BETEPUHAPHbLIX HayK, BEAyWMA Hay4yHblA COTPYAHUK
Bcepoccninckoro Hay4HO-MCCneaoBaTesIbCKOro MHCTUTYTa 9KCNEPUMEHTaNbHOM BeTepuHapum PAH.

Pepnkonneruvs:

Aounoe A.U. — 0oKTOp GUONOrMYECKNX HaykK, NPOdECCOpP, MaBHbIA Hay4HbIN coTpyaHuk, PrEHY
®HL, BXK nm. J1. K. 9pHcTa, Mocksa, Poccus.

BavimykaHoB [1.A. — JOKTOP C.-X. HAyK, MaBHbIA HAY4YHbIA COTPYAHMK OTAENA TEXHONOM MU MOIOYHO-
ro ckotoBoacTea TOO «Kasaxckuii Hay4HO-MUCCNenoBaTeNbCKUN MHCTUTYT XXMBOTHOBOACTBA U KOPMO-
NPOV3BOACTBA», Yi.-KOpP. HaumoHanbHOM akagemun Hayk, AnmaTtbl, KazaxcTaH.

BayTuH B.M. — 0OKTOp 3KOHOMUYECKMX Hayk, npodeccop, Nnpe3naeHT PFTAY-MCXA um. K.A. Tumups-
3eBa, akagemuk PAH, Mocksa, Poccus.

ByHuH M.C. —pokTop c.-x. HayK, aupekTop PIrEHY LHCXB, Mockea, Poccus.

loppees A.B. — JOKTOp SKOHOMMYECKMX Hayk, akagemuk PAH, Poccus.

MpuyaHoe U.Sl. — nokTop 6MONOrMYecknx HayK, pykoBoamnTenb nabopatopumn GuTocaHNTapHON ana-
FHOCTVKM 1 MPOrHO30B BCcepoccuiickoro Hay4Ho-1MccnefoBaTenbCkoro MHCTUTYTA 3aLmMTbl PACTEHNI
PACXH, Poccus.

lNycakos B.I. — [OKTOP SKOHOMUYECKUX HayK, akagemMuk HaunonansHom akagemumn Hayk, MuHck, Be-
napyce.

Axanunos ®.C. — noktop 6ronornyecknx Hayk, npodeccop, 3aseayoLmii kadenpoin 3almTbl pac-
TeHunin PTAY-MCXA um. K.A. TumupsizeBa, Mockea, Poccus.

Avnpmannpse O.H. — un.-kopp. PAH, 0OKTOp TEXHNYECKNX HayK, AupekTop MHCTUTYTa HenpepbIBHO-
ro npodeccroHanbHoro obpasosaHmsa «Boicwas wkona ynpaeneHusa AMK» PFAY-MCXA nm. K.A. Tu-
mupssesa Poccus.

AonxeHko T.B. — noktop 6uonornyeckmnx Hayk, goueHT CnolrAY, Cankr-MNetepbypr, Poccus.
3eiHanos A.C. — O0KTOp GMOMOrMYECKMX HayK, BeayLLmMiA Hay4HbIi coTpyaHuk, @rEHY BCTUCH,
Mocksa, Poccus.

UBaHoB K0.I. — [OKTOP TEXHUYECKMX HayK, 3aBeaylowmin kadenpoi asToMaTnaunm n MexaHmsaumm
XunBoTHoBoacTea PFAY-MCXA nm. K.A. Tumnpsasesa, Mocksa, Poccus.

UrnatoB A.H. — nokTop 6uonornyeckunx Hayk, npodeccop ArpobrMoTEXHOIOMMYECKOro AenapTaMeH-
Ta Poccuiickoro yHnBepcuteTa apyx6sl Hapogos, Mocksa, Poccus.

KapbiH6aeB A.K. — foKTOp C.-x. Hayk, akagemuk PAEH, npodeccop kadenpbl 6uonorum, Tapasckuia
focypapcTtBeHHbIn yHMBepcuTeT nm. M. X. lynaTtun, Tapas, KazaxcTaH.

Kouwomb6ac U.9. — 0oKTOp BeTepMHapHbIX HayK, akaaeMmnk HaumoHanbHom akagemmmn arpapHbIxX Hayk
YkpauHbl.

HacueB B.H. — pokTop c.-x. Hayk, , 4n.-kopp. HAH Pecnybnukn KasaxctaH, npodeccop, 3anag-
HO-KasaxcTaHCKuii arpapHO-TEXHNYECKUI YHUBEPCUTET MMeHn XKaHrnp xaHa, Ypanbck, KasaxcraH.
Hekpacoe P.B. — [0OKTOp C.-X. Hayk, BeAyliuii HayyHbin coTpygHuk, ArEHY ®HL, BUX um.
N.K. 9pHcTa, Mockea, Poccus.

OrapkoB A.Tl. — JOKTOp 9KOHOMUYECKMX Hayk, 4n.-kopp. PAH, PAEH, Poccus.

OmbGaeB A.M. — [OKTOP C.-X. HayK, npodeccop, 4n.-kopp. HAH, KazaxcTaH.

ManuH A. H. — JOKTOp BETEPUHAPHbIX HaykK, akagemuk PAH, Poccus.

Pe6e3oe M.B. — foOKTOp C.-X. Hayk, npodeccop, 3aBeayoLmii kadbenpoi «YnpasneHne TexHONo-
rMYeckUMM MHHOBaUUSIMU N BETEPUHApPHOI aesTenbHocTbio» PrBOY AMNO «Poccuiickas akagemus
KaapoBoro obecneyeHns arpornpoMeILLNIEHHOro komMnnekca», Mockea, Poccus.

Ywa B.B. — 0OKTOp BeTepuHapHbIX HayK, akagemuk PAH, npekTop nHctutyTa Kadenpsl Betepun-
HapHas meguumHa, Pre0Y BO «MIYMM», Mockea, Poccus.

Ywkanos B.A. — JOKTOp BETEPUHAPHbLIX HAYK, 4i1.-KOPP. HaumMoHanbHOM akageMmnn arpapHbix Hayk,
YkpavHa.

®ducunun B.U. — gokTop C.-X. Hayk, akagemuk PAH, HayuHbiii pykosoautens ®OHL, «BHUTUM» PAH,
Mocksa, Poccus.

Xeppemos LLI.P. — nokTop c.-x. Hayk, npodeccop PAE, akagemuk PAEH, TypkmeHucTaH.
IOnpawobaes KO.A. — [OKTOP C.-X. HayK,akagemMuk PAH, fekaH dakynsteta 300TexHUn 1 6ruonorum,
npodeccop kadenpbl YacTHOM 300TexHUU, PTAY-MCXA nmenn K. A. Tummnpsasesa, Mocksa, Poccust.
IOcynoB C.H0. — nokTop c.-x. Hayk, npodeccop, CamapkaHACKNIA CeNbCKOXO3ANCTBEHHbIA MHCTUTYT,
CamapkaHp,Y36ekucraH.

sityceBud A.U. — nOKTOP BETEPUHAPHbIX HAyK, akagemMuk PAH, pektop Butebckol rocyaapcTBeHHOM
akafeMuun BeTepmHapHo MeguumHbl, Butebek, benapyco.

K OCHOBHbIM LIENISIM U3[AAHWNS OTHOCATCS: NPOABUXEHNE POCCUINCKOM U MUPOBOIA arpapHOi Haykun, coaencTame npo-
rPECCUBHBIM pPa3paboTkaM 1 PasBUTUIO MHHOBALMOHHBIX TEXHONOrM, GOPMUPOBaHNE TEOPETUYECKUX OCHOB A1st
NPON3BOAUTENEN CENbCKOXO3ANCTBEHHOM NPOAYKLIN, MOAAEPXKKA MONOALIX YHEHbIX, OCBELLEHNE U NOMNYyAapU3aums
nepenoBbIX HAYYHbIX UCCNEeN0BaHUIA.

HayuyHas KoHuenuus usgaHus npegnonaraeT nybnnkaumio COBPEMEHHbIX AOCTUXEHWI B arpapHol cdepe, pesynbTta-
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KJTABULLHbIV PACCEVUBATEJb

CEMSIH BYPATCKUX YHEHbIX
MNOBbICUT YPOXXAUHOCTb
40 23%

KnaBuLWwHbIA paccenBaTtesnb ceMsiH Oy-
PATCKMX YYEHbIX MOBBLICUT YPOXAMHOCTb
0o 23%

YyeHble BypsTCKOM rocynapCTBEHHOM
CENbCKOXO3ANCTBEHHOW akageMnmn NMm.
B.P. ®ununnosa (BMCXA) ynyywmnu
npouUEecc nocesa 3epHOBbLIX KyNbTyp B
ycnosuax bypatuum. PasBHomepHoe pac-
npegeneHne CeEMsH Ha CeNbCKOX035MN-
CTBEHHbIX 3EMJIAX U UX ONTUMasbHOE
pasMelleHme no naowaan nutaHus
Nno3BOJINT crneunanncTam 3Ha4nTebHO
NOBbLICUTb YPOXaANHOCTb.

«CyLlecTBylOLME 3€PHOBLIE CESSIKU C
[ANCKOBBIMW COLLIHMKAMU UMEIOT Heao-
cTatkuM, — pacckasan npenogaBatesb
BICXA Cepreii KanawHukoB. — Hamu
paspaboTaH KnaBMLIHbLIA paccenBa-
TeNb CEMSIH ABYXAMCKOBOIO COLUHMKA,
KOTOPbI 0becrneymBaeT X paBHOMEP-
Hoe pacnpegeneHue. MNpu aTomM ceme-
Ha OyayT OAMHAKOBO Mojy4YaTb Tensno,
CBET, MOYBEHHYI0 Bnary v nutaTesb-
Hble BellecTBa. ITO MOXET MOBbICUTb
YPOXaNHOCTb B ycnosusx bypatumn oo
23%».

NEWS

noAroToBKA BbiICOKOKBAJIM®NLIMPOBAHHBIX KALPOB
ANA ArPAPHOU OTPACIIN - 3AAYA HA NEPCMNEKTUBY

YyacTHUKM coseLlanns MuHcenbxo3a Poccun 06cyamnm akTyanbHble BONPOCh! U nep-
CMEeKTVBbI Pa3BUTHSA POCCUINCKOr0 arpapHoro 06pasosaHus.

B 2020 roay Bce cdepbl IKOHOMUKM, BKIOHASA arponpPOMBILLIIEHHbIN KOMMAEKC, CTOM-
KHYNIUCb C CEepbe3HbiMX Bbl30BamMu, OTMETU MUHUCTP cenbckoro xossinctea P®
[.H. MaTtpywes. «BHe 3aBUCMMOCTM OT cuTyaumm otpacie ob6s3aHa 6ecrnepeboiiHo
obecneunBaTb NPOLOBONILCTBUEM CTPAHY, — Cka3as OH. — OTO TPeByeT MakCUMasnbHO
KOHLEHTPaLMK1, ONepaTMBHOCTM AENCTBUIA, MOCTOSIHHOrO MOHUTOPMHIa OT BCEX Hac
1 Ha BCEX YPOBHSIX. YUMTbIBas HOBbIE peanvu, 3ajada Ha NepcrekTuBy B TOM YnCie
COCTOUT B MOArOTOBKE KaApOB, CMOCOOHLIX HAXOAUTb FMPAaMOTHbIE, B3BELLUEHHbIE pe-
LeHUs B ioObIX 06CTOATENLCTBAX> .

B HacToAwWmMIA MOMEHT B 54 NoaBefOMCTBEHHbIX arpapHbIX By3ax obyyatoTtcst 307 ThiC.
yenogek. Mo gaHHbIM [.H. MaTpyLwesa, B CTO/Ib HENPOCTOM Nepuos yaanocb obecne-
YNTb UX CTabWNbHOE PYHKUMOHMPOBaHME. [py 3TOM BO3HMKA NOTPEBHOCTL B Nepe-
CMOTPE MEXaHN3MOB U3YHEeHUS PasnnNyHbIX AUCLMMAVH, naeT npouecc Gopmuposa-
HUSA HOBbIX TPEOOBaHUIN K 3NIEKTPOHHOW MHGOPMALMOHHO-06pa3oBaTeNbHOM cpeae.
MoHuTopuHr MuHcenbxo3a Poccun noateepaun, 4To Hanbonee adpdEKTUBHON Ccxe-
MoVt 06pa3oBaTesbHOM AEATENIbHOCTY SABASETCS CMELLaHHas MOENb, COBMELLAIOLLANA
OYHbIN 1 OHNalH-bopMaT, U ee cnenyeT pa3BmBaTh C YH4ETOM TEKYLLEN CUTyaLnn.

Mo cnosam masbl MuHcenbxo3a Poccun, 34opoBasi KOHKYpPEeHUUs Mexay By3amu no-
MOraeT UM CTaHOBUTLCSA Ny4dLue. Lienbliii psg n3 HUX yxxe cerogHs BXOAUT B aBTOPUTET-
Hbl€ CUCTEMbI OLEHKN Ha deaepanbHOM ypoBHE. B 4acTHOCTH, CTapenwnin Cenbcko-
X0O35MCTBEHHbIV yHMBepcuteT PP — TuMmnpsaseBckas akagemus — npeacTaBneHa Bo
BCEMUPHOM PENTUHIrEe arpapHbiX By30B QS 1 CKopo cTaHeT deaepanbHbiM LLEHTPOM
KOMMETEHUMI MeXAyHapOAHOro YPOBHSI B 0611aCTK arpapHbIX TeEXHONornn. Ecte Bce
OCHOBaHUS HAAESATLCHA, OTMETWU MUHUCTP, 4TO B BGnvxariem byayuiem ewle 60sbLue
y4ebHbIX 3aBeAEHNIN 3aAMYT AOCTOMHbIE MO3ULMN B OCHOBHbIX CUCTEMAX OLLEHKWN YHU-
BepcuTeToB Poccun 1 mupa.

[l B POCCN CO3AAH POBOT AJ151 CEOPA YPOXXAS ABJIOK B KPbIMY BEAYTCSHA

YMHbI po6OT ANa cbopa ypoxasi 96,10k paspaboTaH yyeHbiMu PruHaHCOBOro NCCNEOOBAHWA NO

yHuBepcuteTa npu Mpasutensctee PO n dreHY GHALL BUM B TexHonormnye- AFI.AI'ITALIVIVI SArPAHUYHbIX

ckoM napTHepcTBe ¢ Microsoft. COPTOB OJinBbl K MECTHbIM
YCJ1I0BUAM

Hay4Holi rpynne ypanocb A0OUTLCS BLICOKOM TOYHOCTWU pacrno3HaBaHUs ”
c6opa nnoao. (97% n 90% COOTBETCTBEHHO). OTW nokasaTesin 3Ha4YnTEeNIbHO
BblLLIE, YEM Y 3anaaHbix aHanoroB (85% n 75% cooTBETCTBEHHO). Vicnonb3oBa-
Hue poboTa No3BOANT YBENNYNTL cOOp ypoxasi Ha 30%.

MpoekT He nmeeT aHanoroB B Poccun 1 3a pybexom no To4HocTu 1 addek-
TUBHOCTM PaboTbl. [MMNOTHBIE NCMBITAHUSA Pa3pPaboTKM NPOMAYT B KPYNHEALWNX
cafoBoayeckux npeanpustusix Poccun B 6yayliem roay.

Mo paHHbIM y4yeHblx, 6narogaps UCNOMb30BAHMIO MPOrPECCUBHBIX anropuT-
MOB WCKYCCTBEHHOIO MHTEenseKTa (B YaCTHOCTM COYeTaloLmnX CNOCOBHOCTM K
pacno3HaBaHMIO 0OBLEKTOB MO LBETY, TEKCType 1 GpopmMe rnyboKMx CBEPXTOY-
HbIX HEMPOHHbIX CeTEell), CTasio BO3MOXHO MOBbILLEHNE KayecTBa 06HapyXeHust
nnonos. «<HapexHoe n 6ezonacHoe o6nako Microsoft Azure He Tonbko caenano
BO3MOXHbIM peannaauuio 3Toro npoekTa B NpUHLUMMIE, HO 1 MOMOIIO HaM O0-
OUTbCA BNeYaTnsoLLmMxX pe3ynsLTaToB BCEro 3a NoaTopa Mecsiua», — pacckasan
Bnagnmup ConoBbeB, rnaa genapTameHTa aHannaa gaHHbIX 1 MalMHHOIO 06-
yyeHuss duHaHcoBOro yHuBepcuteTa npu MNpaeutensctee Pd.

KpbiMckuin degepanbHbii yHUBEPCUTET UM.
B.WN. BepHaackoro (K®Y) Bnepsble npucty-
nua K 3KCMEPUMEHTasIbHOM BbICAOKE ONvB
B Tenaumuax ans NnpoBepkyM BO3MOXHOCTU UX
MCMONb30BaHNS B arpapHOM NPON3BOACTBE,
B TOM 4ucne pns MnoslyYeHns ONMBKOBOrO
macna. Bcero B 2020 rogy 6yneTt Bbicaxe-
HO okosio 500 wWT. caxeHueB. YHUBepcUTeT
NPOBOAVUT HaY4HbI SKCMEPUMMEHT B pamkKax
HaunpoekTa «Hayka».

«CafoBoACcTBO — 0fHa U3 HaMMeHee LMbPOBN3NPOBAHHBIX OTPacnen CenbCcko-
ro xo3siicTea: coop ypoxasi 60NbLUMHCTBA MIOLOBLIX KYNbTYP 0ObIYHO NPOU3-
BOAMTCS BPYYHYIO C MPUBNIEHEHNEM CE30HHbIX Paboymx, 3aHATBIX TAXENbIM dur-
3UYECKUM TPYOOM, Npu 3ToM nopsaka 40% nnoaoB 0CcTaloTcs HeCOOpPaHHbIMU.
MpumeHeHne ymHoro po6oTa no3eoaunT Ha 30% yBenuunTb A0X0A4bl XO3SACTB
3a CYET cokpaLleHns Hegobopa ypoxas 1 peLunTb NPobieMy HEXBATKU YeNoBe-
4YecKkunx pecypcoB», — oTMeTun Nropb CMUPHOB, 3aBOTAENIOM MHTENNEKTYanun-
3auuu, aBToMaTu3aumm 1 poboTn3aLmmn CenbCKOX03ACTBEHHOO NPOU3BOA-
ctea GHAL, BUM.

YMHBI po6OT nNpegHasHavyeH anis paboTbl B MHTEHCUBHbLIX Cagax C BbICOTOW
KpOH 1,5-2 M. OH cobupaeT nNnoabl, HAYNMHAA C BEPXHErO Apyca, MaHUNynaTo-
pamMu, OCHaLLLeHHbIMKM 3axBaTamMu, CO3AaHHbIMKU cneumanuctamn OHAL, BUM.
CpepHee Bpems cbopa ogHoro nnoga — 10 cek., 3a 1 4 oH MoxeT cobpaTb 40
288 kr. B panbHenwwem yyeHbiMu 6yayT paspaboTaHbl aHaNorMyHble anropuTMbl
ons cbopa ypoxas Tomatos v rpywl. Kpome Toro, paccmatpmMBaeTcs BO3MOX-
HOCTb MCMNOMIb30BaHWA YCTPOMCTBA AJ11 MOHUTOPWUHIA YPOXaMHOCTU 1 pacnos-
HaBaHWS OCHOBHbIX 60/1€3HEN KyNbTyp.

B ctenHon yactn Kpbima Bbicaaka OB Npo-
M3BOAMTCS BNepBble. YYeHble XOTAT BCECTO-
POHHE M3Y4NTb CYGTPOMMYECKYIO KYNbTYpY U
alanTMpoBaTb 3arpaHNYHbIE COPTa ONMBLI K
KPbIMCKUM YCJI0BUSIM, 0TpaboTaTb TEXHONO-
Mo 3akafikv HOBbIX CaZlOB, @ TaKXe arpo-
TEXHONOINIM NO yXo4y W 3almuTe pacTeEHNN.

[MepBbI ypoXxani 0IMBOK OXMAAIOT NOAYy4YUTb
K 2026 ropy. Peanusaumsi npoekta y4yeHbIX
K®Y nomoxeT arpapusim 0CBOWTb BECh LMK,
OT BblpalLMBaHNS NIOA0B A0 BbINyCKa ONNB-
KOBOro macrsna Ha noJslyocTpoBse, U co3jaTtb
TEXHONOMMIO BblpaLUMBaHUSA ONMBOK 4SS NO-
ny4yeHns macna B Poccuu.
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MOJIOMHAS NMPOMbBILLJIEHHOCTb POCCUNCKOM
®EQEPALIUU — COCTOSIHUE U NEPCMNEKTUBDI

OKoHOMMYeckas cuTyaums Bo BCEM Mupe 1 B Poccum B
2020 rony cnoxwunacbk BecbMa cyioxxHasi. OCHOBHbIMU dak-
TopamMu JaBneHunst Ha aKoHOMKKY Poccuiickon epepaunn
MOCNY>XWUN1 onocpeaoBaHHoe nageHne pyons ns-sa nage-
HUS LEeH Ha HedTb, aNMaemMus KOPOHOBUPYCHOM UHGEKLMN
SARS-Co0V-2 1 BbI3BaHHbIM €10 MOCNeayoWmnin  nokaayH
(lockdown). C 30 mapTa no 8 mas 2020 roga 6bin BBEOEH
BCeoOWwmin kapaHTH. M3-3a yero Bmecto 116 nnaHoBbIX
pabounx OHEe NepBoro NONyroamsi TakOBbIMW OKal3asioCb
nnwb 91. Cioga MOXHO OTHECTU U NMafeHNe cnpoca, U pas-
pyLieHve HapaboTaHHbIX MPON3BOACTBEHHbIX LLEeNoYeK, YTo
BbI3BaJI0 NaAeHNEe 3KOHOMMYECKOro pOCTa B TeHEeHUM nep-
BbIX ABYX KBApTasoB 3TOro roga Ha 9 TpsH pybnein.

AHaNNTUKN CXOASATCH TOSIbKO B OAHOM — MOABLEM 3KOHO-
MUKM ByneT ropa3no 6onee AANTENbHBIM, YEM Cly4YMBLUE-
ecs nageHue. NpruyémM oNTUMUCTMYECKUIA CLEHapUA Npea-
rnonaraer, YTo 3TO 3aMET 2-3 roaa.

OKcnepTbl MeXAyHapOAHOr0 BalOTHOro poHAa NPOrHo-
3uposanu, 4To notepu BBIM Poccuun B 2020 roay coctaBaT
5,5-6,6%, 0bObACHAS 3TO Oo0Jsiee CEePbE3HLIM BAUSHUEM
KOPOHOBMPYCHOM UHDEKUUM HA SKOHOMMKY, YEM ITO CHM-
Tanocb B deBpane-mapTe. lNpaBoa, CTONT OTMETUTb, YTO
GOHL OUEHMBAET BEPOSATHOCTb pPOCTa 3KOHOMUKM PP B
2021 ropy Ha 4,1%, 4To Ha 0,6 NyHKTOB BbILe Bonee paH-
HUX NPOrHO30B.

B mexayHapogHOM penTuHroBomMm areHtcTtee «Fitch»
cyuTatoT, 4to BBI1 Poccum cHuantesa Ha 5,2%, nocne 4ero
0XWNaaeTcst POCT 3KOHOMUKM.

Mo wtoram Il kBapTana BBl P® cokpatuncs, B cpaBHe-
HUN ¢ aHanorny4HbiM nepuogom 2019 roga Ha 8,5%. MNane-
HME SKOHOMMKM CTpaHbl CONOCTaBUMO C Kpuamcom 2008-
2009 ropoB. EAnHCTBEHHBIM CEKTOPOM, rae Habnopancs
POCT, 0Ka3anocb CenbCcKoe X03aNCcTBO, NpubdasusLuee 3,1%.

NOTPEBJIEHUE MOJIOYHbIX MPOAYKTOB

Ha ¢oHe akoHOMMYecKkor TypOyneHTHOCTU He3Ha4u-
TeNbHO BbIPOC/IO NoTpebneHne TPaaULMOHHOM MOJIOHHOM
NPOAYKUMM: LLEeNbHOMOOYHbIX TOBAapoOB B LenomM Ha 0,4%,
B 4aCTHOCTU, NUTbEBOro monoka (+1%), cmetaHbl (+5%),
cnuBokK (+9%). Mpu 06LIEM CHUXEHNN OOXOA0B HaceneHus
1 B nNepuon camon3onsumm ynano notpebneHne noryptos
(-2%), kedpupa (-0,5%). 3TO pe3dynbTaT CNOXMUBLLErOCS pa-
Hee, B 2019 roay, TpeHaa Ha 340pPOBOE NUTaHWE U NoTpe-
BGreHne MOMOYHOM NPOAYKUNN BE3 3aMEHUTESNSI MOJIOYHOTO

XS

xupa (B3MXK), korga cHM3MCA CNpoc Ha CbipHbIE NPOAYK-
Tbl (-17%). B cepeauHe 2020 ropa n3-3a peskoro CyXeHust
pbiHka HoReCa ynan cnpoc Ha Cbipbl 1 CHOBA YBENMYNIOCH
noTpebneHne CbipHbIX NPOAYKTOB. OTa Xe TeHOeHUUs Ha-
6noaanachb 1 B CEKTOPE MOJIOYHBIX XXMPOB: CNPOC HAa Map-
rapuHbl 1 crnpeapsl ynan Ha 9%, a notpebneHne CAMBOYHOIO
macsna, HaobopoT, Bblpocso Ha 4% (b2b- n b2c-cermeHThl).

K oTtpuuatenbHbiM dpaktopam ang AlMK ctpaHbl MOXHO
eLé nNpunalcoBaTb 3aMOPO3KN BECHOW 1 3aCyXy IETOM B
HEKOTOPbIX CENbX03 paioHax, KOTOPbIE NPUBENN K CEPLES-
HbIM TPYAHOCTSIM, B YaCTHOCTU K $OPMUPOBAHUIO KOPMO-
BOW 6a3bl AN CeNbCKOX03AMCTBEHHbIX XMBOTHbIX HA Npep-
CTOSLLYIO 3UMOBKY.

AHanntnkn «NeoAnalytics», oueHMBas PbIHOK MOJIOKa
Poccun B 2018-2019 romax n genas nporHo3bl no 2021
roga, OTMevaloT, YTO celyac HabnogaeTcs HanmbosnbLMiA
nokasatesi 0onm obecrnevyeHHocTn, Ao 70%, uenbHOMO-
JIOYHON NpoAayKumen (MMTbeBOE MOJSIOKO U NUTbEBbIE KUC-
JIOMOJI0YHbIE NMPOAYKTLI U T. M.), KOTOPas Npou3BoauIach U3
70% cblporo ToBapHoro mosioka. Octaslumecs 30% Lwinm Ha
NPOM3BOACTBO CbIPOB, Macna, Cyxoro 1 KOHLEHTPUPOBAHHO-
ro Mosioka. M3-3a Toro 4To 3T1 ToBapbl UMEIOT AJINTENbHbLIN
CPOK XpaHeHusi 1 6e3 Npo6aeM TPAHCNOPTUPYIOTCS, UX A0NS
B UMIMOPTE MOJIOYHbIX MPOAYKTOB A0CTAaTOYHO BbICOKA.

COKPALLEHUE OWHOIrO CTAOA

Moo4HOE XMBOTHOBOACTBO Hanbornee CUbHO NOCTpa-
[ano Bo Bpems pedopmMmpoBaHns 3KOHOMUKM COBETCKOro
Colo3a 1 nepexoaa eé K pPbIHOYHLIM OTHOLLEHWUSIM, 4TO OT-
puuaTenbHO cka3anocb Ha 06bEMax NPON3BOACTBA CbIPOro
Monoka. MonoyHoe cTago cTpaHbl ¢ cepeanHbl 80-x rogos
no 2018 rop, HEYKNIOHHO yMeHbLUanock. Celvyac NoronoBbe
KPC BO BCex kaTeropumsx Xxo3scTB COKpPaTUIOCh 6onee Yem
B 2,5 pasa. N aTa AMHammnka npoaonxaeTcs.

K npumepy, B 2012 rogy obuiee noronosbe KPC 66110
19 680 TbIC. ronos, a yxe Ha cnegytowmii, 2013 roa, 66110
notepsiHo 2,1 % cTaga, 1 OHO cokpaTunocb Ao 19 273 ThiC.
ronos, B 2014 rogy notepsinn 1,8%, B 2015 rogy — 1,6%.
B 2016 y6binb coctaBuna 1,5%, B 2017 — 0,3%, B 2018 —
0,8% n coctaBmno 18 152 Tbic. ronos. 3a 3TO BpPeEMS He-
pocyntannck 5,8% XMBOTHbBIX, HTO €CTECTBEHHO MPUBENO K
CHWXEHMIO BaIOBOr0 HaJ0s MOJioKa.

MoronoBbe KOPOB K KOHLY ceHTsa0psa 2020 roga BbIpoC-
no no cpaBHeHuto ¢ 2019 rogom Ha +0,3% n cocTtaBuno
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I Tabsmua 1. Noronoebe KOpoE no dpeaepanbHbIM okpyram B PO Ha 1-e okta6ps 2020 ropa

ANALYTICAL REVIEW I

Xo3siicTBa BCEX KaTeropuii B ToMm uucne
CeJibX03 OpraHm3aumu KdX u un Xo3siicTBa Hacenexms
2020B % Kk
2019 2020
2019 2020 B8 % k 20208 % k 2020 B % k
2019 2020 2019 2019 2020 2019 2019 2020 2019
P® 8020,3 8042,6 100,3 3266,4 3285,6 100,6 1339,0 1381,8 103,2 3414,8 3375,2 99,8
LdO 1216,7 1242,3 102,1 943,0 976,4 1083,5 98,9 101,0 102,1 174,8 164,8 94,3
C-3d0  316,8 322,9 101,9 258,1 263,0 101,9 23,2 24,2 104,1 35,4 35,7 100,8
I0PO 1234,5 1233,0 99,9 228,8 229,8 100,4 369,7 377,7 102,2 635,0 625,9 98,4
C-KdO  1020,7 1036,4 101,5 128,4 127,2 99,0 192,0 200,6 104,4 700,2 706,7 101,2
MNpdO  2031,0 2018,3 99,4 950,9 941,0 99,0 277,7 292,4 105,3 802,4 784,9 97,8
Yp®dO 4083,3 398,6 98,8 189,0 187,8 99,3 48,2 50,5 104,7 166,1 160,4 96,6
C6dO 1299,9  1290,3 99,3 493,1 485,6 98,5 228,7 231,5 101,2 578,1 573,1 99,1
Jal:lole) 497,4 500,7 100,7 75,0 74,8 99,7 100,5 103,8 103,3 321,9 322,9 100,0
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8,04 MnH. KopoB. B yacTHOM cekTope OTMe4qasiocb CHU-
XeHune noronoebs Ha 1,2%, a B CXO oTMe4eH npupocT B
+0,6%, B KOX 1 UM yeennyenune Ha +3,2%. Hagon monoka
Ha 0HY KOPOBY C SSHBAPS MO CEHTAOPb BbIPOCU Ha 6,4% ©
nocturnn 5233 «r, Torga kak B 2019 roay pasHsnucs 4920
K.

MakcumanbHble 00bEMbI HaZoeB OblNM MOKasaHbl B
1990 (!) romy — 55,7 mnH ToHH, a B 2018 roay aToT Nnokasa-
Tenb egga pocturan 30,6 MaH TOHH. Poccuns cHM3mnna Hapou
B 1,8 pasa.

Ho nopobHas cutyaummn He siBRsSieTcs «60Ne3Hbo» TOJb-
KO poccurickoro AlNK. Bo BCEM MUpe NAET COKpaLLeHme no-
roJIoBbsi, KOTOPOE He BANSIET Ha MPUPOCT CYTOYHOIO HAO04.
Hanpumep, B Kutae, EC, Hoeoit 3enanamn n CLLA npupocTt
MOroJsIoBbsSi NN HYIEBOWM NN Xe OTpULATESbHbIN, HO BE3AE
OTMeuYeH pocT npoayktneHoctTn ot 0,5% po 1,5%. Morono-
Bbe cTaga CesepHo AMepunku ynano B 3 pa3a, a npousBoa-
CTBO BbIPOC/O Ha AECATKM NPOLLEHTOB. B cCOBpEMEHHbIX yC-
JIOBUSIX YK€ HE MAET NMPUPOCT NPON3BOANTENIBHOCTN 3a CHET
yBenmyeHns noronosbsl. Cevac B MONOYHOM XMBOTHOBOA-
CTBE OCHOBHOE BHUMAaHWe yOensioT yBeMYeHU0 NpoayK-
TUBHOCTW U MNOBbILWEHNIO 9DDEKTUBHOCTM NPOU3BOACTBA.
leHompekTop «Coto3monoko» Aptem benos 3assun: «Mpu-
POCT, KOTOPbIA NOAYYUAM 3a nocnegHve 5 net B NpousBoa-
CTBE CbIPOro MOnoKa, NPom3oLlesn 3a c4yeT pocta adpdek-
TUBHOCTW AencTByloWmx pepm. 3a cHeT MoAepHM3auumm, 3a
CYEeT yNy4yleHns paumoHa KOPMAEHUS, YydLLIEHUS FreHeTn-
kun. MNpueeny umodpsl: B cpeagHem no Poccum 3a nocnegHue
6 neT NPoAyKTUBHOCTbL Bbipocna Ha 20-25%. KoHe4Ho, HO-
Bbl€ KOMMMEKChl Aanu onpenesieHHbIn NpupocT, HO BCe Xe
KJIIOYEBYIO POJib ChIrpann AENCTBYIOWME XO35CTBa». Ta-
KM 06pa3oM, POCCUNCKME CENbXO3NPeanpuaTUS NPoLoSI-
XaloT 0B6LEMMPOBYIO TEHAEHUMIO — MOBbILIAT NPOOYyK-
TUBHOCTb XMBOTHbIX 32 CHET MOAEPHU3aLIMN NPOM3BOACTBA
1 yNyYLIEHNS FreHeTUKW NOro10Bbs, He YyBeNn4MBas ero, 4To
1 BEOET K MOBbILLEHVIO 9KOHOMNYECKOWN 3DDEKTUBHOCTN.

Kpome ToOro, ¢ 2021 roga afns Bcex XO3SMCTB XUBOT-
HOBOAYECKONM cdepbl Ha4yHYT OENCTBOBATb HOBbIE BeTEe-
pvHapHble npasuna cogepxanma KPC. B HMX nponucaHsbl
TpeboBaHMs K CoAepXaHMIO 1 BbiNacy CKOTa, OrpaXaeHuto
TEPPUTOPUIA U 30HMPOBAHUIO 30aHUS HA W30JIMPOBAH-
Hble NMOMELLEHNs ANs KaXAoro Buaa. YkasaHbl napamMmeTpbl
BIQXHOCTU, TeMnepaTypbl U OCBELLEHHOCTU B XWBOTHO-
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BOJYECKNX MOMELLEHUNSIX, YPOBHWN AOMNYCTUMbIX KOHLLEHTPA-
LM NbIAn 1 BpeaHbIX BewwecTs. OroBopeHbl HOPMbI Bbinau-
BaHMS N KOPMJIEHMS XUBOTHbLIX B 3aBUCUMOCTW OT BUAA,
BO3pacTa 1 COCTOSIHMS.

WutepHeT-nspaHue «FINMARKET.RU» oTtmeTuno, 4to
cokpalleHne NoTpebneHns Moaoka U MOIOYHbIX MPOAYKTOB
B Poccun B 2020 rony n3-3a CHUXEHUs A0X0A0B HaCeNeHns
Ha poHe naHaeMun BpsiA v ByLAET CyLeCTBEHHbIM. [opas-
0o 6onblue onaceHuii BHywaeT 2021 rog.

OpHa 13 NpUYKH COXpaHeHust cnpoca BHYTPWU CTpaHbl:
Benapycb 60bLLUYIO YaCTb CyXOro MoJioka, paHee NocTaB-
nsemoro B Poccuio, Hanpaewuna B cTpaHbl KOro-BocTtouHoi
A3un n Kutain. «310 nopaepxxano Cripoc BHYTPU CTpaHbl
Ha MOJOYHYIO NMPOAYKLMIO NPEXAE BCEro BMPXEBbLIX KaTe-
ropuini — cyxoe MOJIOKO, Macso, CbIBOPOTKY», — OTMETUN
ApTém Benos. NoMnMO 3TOro, NONOXUTENBHO CKasancs u
pPeXnM 3aKpbITUSA rpaHnL,, 6GONbLUMHCTBO POCCUSIH HE e3au-
N1 B OTMycka 1 octannce gomMa. bnarogaps atum n gpyrum
npuynHam 3a nepeble 7 MecsaueB roga NpPon3BOACTBO TO-
BapHOIro MoJioka BblIpocso Ha 3,8%, a no ntoram roga Mox-
HO oxunpaTb 3-3,5%.

BaxHbiM nokasaTtenem 3ddeKTMBHOCTU paboTbl MO-
noyHon oTtpacnu Poccuitickon depepaumm sBAseTcs TO,
4YTO NPOMN3BOACTBO OCHOBHbIX BUAOB MOJIOYHOW NPOAYKLMN
B siHBape-ceHTsa0pe 2020 roga 6bu10 Bbile ypoBHSA 2019
roga. MNpousBoOACTBO LIE/IbHOMOMOYHOM NPOAYKUUK B Le-
nom BbIpocno Ha 0,4% (B 4aCTHOCTU: NUTBEEBOrO MOJIOKA Ha
+0,7%, cnuBok Ha +13%, cmeTaHbl Ha +4%, CbipoB Ha +6%,
CbIPHbIX NPOAYKTOB Ha +7%, CIMBOYHOr0 Macna +6%, cyxomn
CbIBOPOTKM Ha +14%, COM Ha +7% 1 MopoxeHHOro +14%)
Ho npn 3TOM CHU3MAOCb NMPOM3BOACTBO KWUCIOMOMOYHOM
npoaykuuu. B uenom cHuxeHme nponsowsno Ha 1% (B 4acT-
HOCTW — MOrypToB Ha -2%, kedupa Ha -2%, psXKEeHKN Ha
-4%, CLIM Ha -8%, maprapvHoB 1 cnpenos Ha -2%).

CratncTuka, koTopyto npeactaBuna «Colo3MOn0Ko», ro-
BOPUT O TOM, YTO Ha CKJlaAax pasnnMyHbIX MOsokonepepa-
6aTblBalOLLMX NPEANPUATUA HA HaYano OKTAGPS CKONUIIOCh
NPOAYKTOB OGONbLUMHCTBA KaTeropwii, COOTBETCTBYIOLLIMX
npeabiayLwemMy MHOrofieTHEMY YPOBHIO, HO BCE Xe Bbille
2019 ropa. K npuvmepy, HECMOTPS Ha BbLICOKUIA MMMOPT
CNMBOYHOrO Macna n3 Hoeow 3enangum, ero 3anachl Bollle
nocnegHux 2-x neT n coctaensto 23,9 Tbic. TOHH. o cpag-
HeHuio ¢ ypoBHem 2019 roga aT1o Ha 23% 6onbLlue. B MNpu-
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ANALYTICAL REVIEW I

ncTo4Hmka mex.gov.ru ot 30.10.2020,
B nepuop aHBapb-ceHTA6pb 2020 roga
B Poccuiickoin @epepaumm 6b110 Npo-
M3BEOEHO NOYTU 25 MJIH TOHH MOJIOKa,
4yTo Ha 2,7% O6o0nblUe aHaNOrM4yHOro
nepuoga 2019 ropa. Npu coxpaHeHun
noaobHbIX TEMMOB pOCTa 3KCMEPTbl
MuHMCTEPCTBA CENBCKOrO X035IMCTBA
npeanosaratoT, 4TO NPOM3BOACTBO MO-
Jloka B CTpaHe NpeBbICUT 32 MJTH TOHH,
Takum obpasoMm, camoobecneyeH-
HOCTb CTpaHbl MOJIOKOM W MOJIOYHOM
npoaykumm coctaBut nopsiaka 85%.

B aHBape-aBrycte 2020 BbIpOCO Mo
CpPaBHEHMIO C aHANIOrMYHbIM NEPUOAOM
2019 roma nNpom3BOACTBO MOJIOYHOM
CbIBOPOTKM Ha 25,7% v gocturo 667,5
TbIC. TOHH. [1pn 3TOM, XNAKON MOSIOY-
HOW CbIBOPOTKN ObINO NPON3BEAEHO
405,5 TbIC. TOHH, 4YTO Ha 39,1% 6onbLue
nokazatenen 2019 ropa, cyxon Mo-
JIOYHOW CbIBOPOTKM BblpaboTaHo 120,7
TbiC. TOHH (+14,3%), nemMunHepanm3o-

2018 2019 2020
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2018r0n | 2018r0n

BaHHOW N NPOAYKTOB U3 CbIBOPOTKN —

w0 | 2 G TomH (+5,79%).

Hemin AL Midkfiews 00 diwils GCIT Poccuy r CoRIsees

Boskckom PepepansHom Okpyre (MPO) ero 9,2 ThiC. TOHH,
41O Ha 51% npeBbIlWAEeT NokasaTeny Npeablaywero roga,
B LUPO — 4,4 Ttbic. TOHH (+35%), CPO — 2,8 ThIC. TOHH
(+33%), YOO — 2,6 ThIC. TOHH (+29%), C3PO — 1,7 ThiC.
TOHH (+73%), a 3anacbl B CK®PO Hao60pOoT CHU3NANUCHL A0
0,7 TbIC. TOHH (-72%), B lOPO — 1,4 TbiCc. TOHH (18%). Mo
CYXOMY MOJIOKY YPOBEHb 3anacoB ynan no CpaBHEHUIO C
2019 rogom Ha 2%, 3anacbl Cyxoro 06e3XMpeHHOro Mo-
noka (COM) cHuaunuce go 12,9 Teic. ToHH (-10%), cyxoro
uenbHoro monoka (CLLM) Hao6opoT Bbipocnn go 6,5 Tbic.
TOHH (+28%). Mo 3anacam CbIpHbIX MPOAYKTOB YPOBEHb
2019 ropga npesblweH Ha 57%, no celpam — Ha 2%, a ka-
Teropus «Cblpbl U CbIPHbIE MPOAYKTbI» NoKa3asn PoCT Ha
12%. Ecnn cmoTpeTb 3anacbl CbipoB no denepanbHbiM
OKpyram B CpPaBHEHUW C MPOLWIbIM FOAOM, TO 3anachl B
C®dO — 6,9 TbiC. TOHH (+20%) 1 60bLLAS U3 HUX HAXOOUTCS
B AnTtarickom kpae, B UPO — o 12,0 Tbic. TOHH (+13%),
C3d0O — 3,3 TbiC. TOHH (+44%), a B [1PO 3anackl cbipa co-
KpaTunuck 0o 13, 7 TbiC. TOHH, CTO Ha 2,0 ThIC. TOH MeHbLUe
nnn —13%. B Toxe Bpems 6051ee NONOBMHbI BCEX CbIPHbIX
npoaykToB cocpeaoToyeHbl B [MPO — 7,7 ThiC. TOHH, 4TO B 2
pasa Bbllwe, 4em 66110 B 2019 rony.

3a 9 mecsues 2020 roga npon3BoACTBO CbIPOro MoOJO-
Ka yBenuumnochb Ha 2,7% po 24,9 mnH ToHH. o npeaBa-
pUTENbHLIM OLLEHKaM MPOW3BOACTBO POCT MPOM3BOACTBA
TOoBapHOro mosoka goctur 18,0 MAH TOHH, YTO COCTaBUSIO
4,7%. B 3t nokasatenu BknodeHol CXO — 10,2 MSIH TOHH
(6,1%), KOX 1 UM — 1,5 mAaH ToHH (9,3%). B noacobHbIx
X03ANCTBaX HACeNeHUs NPOU30LLIO CHUXEHne Ao 3,4 MNH
TOHH, 4TO Ha 2% MeHbLUE NokasaTenen npeabiayLero roaa.
PocT nponssoacTBa BbiI3BaH BBOAOM HOBbLIX KOMIMEKCOB,
MOBbILEHNEM MOMOYHOM NPOAYKTUBHOCTM KOPOB U YPOBHS
ToBapHocTu. B 2020 roay oXxugaeTcss COXpaHEeHNE MHOro-
NeTHen TeHOeHUMM pocTa NPOM3BOACTBA 32 CHET MHTEHCU-
dukaunm Npon3BoACTBA M MOXET COCTaBUTb 3% MM 0KONO
700-800 ThIC. TOHH.

HeraTtuBHble nocneacTBmst nepeoii nonosuHbl 2020 roga
0N MOJIOYHOW OTpacin CTpaHbl MOCTENEHHO HUBENUPY-
I0TCA BO3POXAEHWEM MHOrMX nokasatenen. o gaHHbIM
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3a gdHBapb-ceHTA6pb 2020 ropa

CpenHuUn Hagol Ha OfHY KOpOoBY (3a

VCKJIOYEHVEM  MUKPOMPEAnpUATUiA)

noctur 5233 kr. 3710 Ha 6,4% Bbille, YEM 3a TaKoW Xe ne-

puog npeaplayuiero roga. besycnoBHeiM nMaepom B cesb-

X030praHm3aumsix cpean permoHos Poccum no abconioTHO-

MYy MPUPOCTY MOJSIOYHOM NPOAYKTUBHOCTU cTana Mocksa.

3necb npubasunun 1685 kr npu npoaykTneHocTn B 7950 Kr.

Huxe Bcex 9T nokasartenu B Hykotckom AO (-2582 kr npu
npoaykTneHocTn B 1883 kr).

Mo untoram 2020 roga akcnepTbl «COIO3MOIOKO» OXMN-
[alT pocT noTpebneHua monoka Ha 600-700 TbIC. TOHH.
9710, ckopein Bcero, 6ynet obecrneyeHo 3a CYET nepexo-
na 60nbLUMHCTBA YYaCTHUKOB PbiHKA B neranbHylo cohepy,
cokpaleHus noTpebnieHns NpoaykToB C 3aMeHUTENaIMn
XXMBOTHbIX XWPOB, NCYE3HOBEHUA danbCUGULVPOBAHHOMN
NPOAYKLUMM U NepeopueHTaumMm Npou3BOACTBA Ha Tpa-
OVLMOHHBIE MOJIOYHbIE NMPOAyKThl. B cpeaHem no Poccumn
OXMAaeTcs POCT 3a CYET NPUPOCTa TOBApPHOIO MOJIOKA,
KoTopoe nporHosunpyetca B 2021 rogy Ha yposHe 202,7%,
unn 600 Tbic. TOHH. ApTéM Benos o6pucoBan oxunagaemoie
nepcnekTnebl OT «COl03MON0KO»: «Mbl BCE OXUAaeMm, 4To
Ta gMHaMuka, KoTopas cenyac HabpaHa, COXpaHuUTCs B
NPON3BOACTBE CLIPOr0 MOJIOKa U B Gnvxkaiine rogbl 3a
CYET OTKPbITUS HOBbIX MPOEKTOB W 3a CYEeT MOBbILLEHUS
adpdekTnBHOCTU. ECTb UM pbl N0 NporHody o 2024 roga:
cpenHerofoBble TeMMbl POCTa MPOM3BOACTBA TOBAapHO-
ro mosioka — 600-700 TbiC. TOHH B Poccun B Gnvxaniuei
CpeaHECPOYHOWN NepPCrnekTnBe».

Yxe NpoucxoanT cHuxeHne obuein nonn gpanscudurka-
Ta Ha pbiHke. OTMeYaeTcs HECKObKO pa3HOoHanpPaBeHHbIX
TeHAEeHUMI: cHMXaeTcs noTpebneHne TpaguLMOHHBIX NPo-
OYKTOB (MOJIOKO, Kedurp, TBOPOr) HECMOTPS Ha TO, YTO OHMU
ABNAIOTCS CaMbIMW OOCTYMHBLIMW, HO NapasniesibHo pacTeET
notpebneHne MorypToB, MOJIOYHbIX AecepToB 1 npoy. Of-
HOW 13 NPUYUH NOAOOHON CUTyaLUUM CYNTAIOT PacciioeHne
obLiecTBa.

B monouHon otpacnu Poccuiickoih depepaunn coxpa-
HAIOTCSA YyXXe MHOroflIeTHMe TeHOeHUUU, BAUsiiolmMe Ha eé
passuTtne. K nonoxmtenbHbIM MOXHO OTHECTW AeBasibBa-
umto pyonsa ¢ 2014 ropa, BBeOEHHbIE OTBETHbIE CaHKLINK,
C0o34aBLUINE, MOXHO CKa3aTb, «TEMNYHbIE» YCNOBUS, U FO-
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CcyAapcTBeHHas noamaepkka. 3To NOMOro oTpaciav Hapac-
TUTb 3@ NocnegHve 5 neT NPomM3BOACTBO TOBAPHOIrO MO-
nioka, a o6wuii 06bEM yBENMUYNTL NPUMEpPHO Ha 15%, nnn
Ha 2,5 MJIH TOHH. K oTpuuaTenbHbIM — CHUXEHME OOX0A0B
HaceneHus, 4To 6e3ycnoBHO BEAET K NaaeHuo notTpebne-
HMS MOJIOKA U MOJIOYHOM NpoayKUMn. «B MONOYHOM 3KBU-
BasieHTe, no gaHHbiMm POCCTATa, ¢ 2012 no 2018 roapl no-
TpebneHne cHMannock 6onee Yem Ha 15 kr. 310 — oAHa N3
Cepbe3HbIX Yrpo3 AN MOJIOYHOMO PbiHKA B CPEAHECPOYHOM
nepcnekTnee», — cuymtaeT ApTém benos.

AHannTnkn «Colo3MON0KO» 0XNAAIT A0MNOSIHATENbHbIN
npupocTt B pa3mepe 800-900 ThiCc. TOHH 3a CYET pocTa
crnpoca Ha Cblipoe MOJIOKO Y TeX MPOM3BOANTENEN, KOTOPbIE
paHee ero He NCNoJIb30Bas NPU MPON3BOACTBE MOJIOYHbIX
NPOAYKTOB UM NCMONb30BaNN YaCTUYHO.

Ocoboii cTaTbEll pocTa NPOM3BOACTBA MOJIOYHOM NPO-
OyKUMN aBnsieTcst 3KCnopT. Ha cerogHsilWHWiA AeHb OH Co-
crasnget nopsaaka $300 miH. JIbBMHAA 0ONA HaNpaBnseT-
cs B cTpaHbl CHIL 9710 npoaykThl B2C, B NnepByto oyepenp
TOBapbl 3apekoMeH0BaBLINX cebsi Mapok, 3TO AecepTHast
rpynna, MOPOXEHOEe U CryLlEéHHOe MOMoKo. MNMoTeHuman y
3TOro HanpaefieHUs CYLLECTBYET, HO 3KCMopTEpaM creayeT
NoHMMaTb, Kyaa 1 ¢ KakumM NPoAYyKTOM BbIXoanTb. K npume-
py, NPOAYKLUMS, MMetoLast KOHEYHbIM NOTpebuTenem xuTe-
el NOCTCOBETCKUX rOCYAapcTB, CKOpel Bcero, He OyaeTt
BocTpeboBaHa B Kutae.

3a 8 mecsueB yxoaaLero roaa 9KCnopT MOMOYHOM NPo-
aykumn n3 P® Beipoc Ha 24%. OxupaeTcs, 4TO 9KCNopT
MOPOXEHHOro BblpacTeT Ha 5-10% 3a rog.

MopobHass TeHOoeHUMs oTMedanacb W Ans 3KcrnopTta
MOJI04HOM npoaykumn (kogbl THB3L, 0401-06) (6e3 yye-
Ta akcnopTta B cTpaHbl EADC) B CpaBHEHUM C YPOBHEM
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npeablaywmx net. OH goctur yposHs $80,08 maH npoTue
70,97 mnH B 2018 roay. Hanbonbluee yBennyeHne akcnop-
Ta nokasasnu TBOPOr U Cbipbl. B 06LLEel CNOXHOCTU OH Noja-
Hancsa 0o $26,88 mnH, a B 2018 roay Aepxascs Ha ypoBHE
$19,34 MAH.

Takxe ecTb GupxeBble NPoaykTbl B2B, koTopble cenvac
npakTnyeckn n3 P® He aKCnopTMpyloTCsl, HO MOTEHUM-
asbHbIi PLIHOK 3TUX MPOAYKTOB oueHuBaeTcs okosio $40
Mnpa. «9To He umMdpa noTpedneHuns, ato umdpa obopoTa
MWPOBOW TOProB/M MO 3TUM NPOAYKTaM, M OHA AOCTaTOu-
HO OMHAMWYHO PacTET. Mbl ceiiyac yxxe MOXeM OblTb KOH-
KYPEHTOCNOCOBHbIMM MO CbIBOPOTKE. ECTb onpeaeneHHbIe
pe3epBbl MO CTOMMOCTM CbIPbS U 3KOHOMUKW NepepaboTkm
9TOro Cblpbsi», — OTMEYAET reHepanbHbli anpekTop «Co-
103M0J10KO0>» ApTEM Benos.

BeepeHne undpoBbIX CUCTEM KOHTPOAS, B 4aCTHOCTU
«MepKypuii», BbI3BaI0 U3MEHEHNSA B TEXHUYECKOM perna-
MeHTe, KoTopble nponsownm B sHeape 2018 roga. «C Hava-
narofa notpebrieHne CbipHbIX MPOAYKTOB Ha 3aMEHUTENAX
MOJI04YHOI O Xnpa cCH13nNock NpumepHo Ha 20%. MNpn aToM
3a aHaNlorMyHbIN Nepunos BPeMEHU NoTpebfieHne CbipoB
BbIpOCNO Ha 8%. To eCTb, €CM paccMaTpmBaTh KaTeropuio
«CbIpbl U CblpHbIE NPOAYKTLI», Mbl 6yaem HabnoaaTb nage-
Hue. Ho ecnun nepecymTaTtb Ha MONOKO, TO YBUAMM POCT NO-
TpebneHus», — npogomkun benos.

B «HaumoHanbHOM coOlO3e Npou3BOAUTENEN MOJIOKa»
CYUMTAIOT, YTO, €CIN HUYErO NPUHLMNNANIBHO HE U3MEHNTCSH,
[axe Npu CHUXEHUN [OXOL0B HACENEHNS CNPOC Ha Kadve-
CTBEHHbIE MOJIOYHbIE MPOAYKTbI MOXET Jaxe BblpacTu.

ABTOp
AHpapeii batyxaHoB
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JleueHue anmepuno3a ArHAaT
B YCJIOBUSIX NaCTOMLLUHOIO nepmoaa

PE3IOME

OMepuno3 (eimeriosis) MeNKOro poraTtoro ckota — 3KOHOMMYECKM 3HaUMMoe 3abone-
BaHue. bonbLIO NPOLEHT ArHAT B paHHEM BO3PacTe BOCMPUMMYMB K AAHHOW NPOTO-
301iHOV 6011e3HK. OCTPbI AMEPNO3 MOXET YBESINYMTL BOCMPUMMHMBOCTD U K APYTM
KMLLEYHbIM MHOEKLMSM. DiMePUM, MONAB B OPraHU3M XUBOTHOTO, BbI3bIBAIOT HAPYLLE-
HMe NPOLIECCOB NULLEBAPEHNS, OCNAbNAIOT PE3UCTEHTHOCTL OPraHM3Ma ArHAT U TeM
CaMbIM CTaHOBSATCS Takxke $HakTopoM, CocOOCTBYIOLLMM BO3HUKHOBEHWIO PA3NYHBIX
MHQEKLMOHHBIX 11 FeIbMUHTO3HbIX 3a601EeBaHMIA Y MENIKOrO poraToro ckota. Moatomy
HeobxoaMMo aepxaTtb NoA, KOHTPONEM AaHHOe NPOTO301iHOe 3aboneBaHue. Kokunanm
[LOCTaTO4YHO HLICTPO CNOCOBHBI GOPMUPOBATL YCTONYMBOCTD K aHTUKOKLMANAHBIM Npe-
naparam, Nno3Tomy npv Tepanu HeobXxoaMMO NEPUOLNYECKM MPOBOAUTL POTALMIO aH-
TUKOKLMANIHBLIX NPEnapaTos, a Takke NPOBOANTL MPAKTUHECKYIO 9KCNEPUMEHTaNbHYIO
paboTy C HOBLIMM NpenapaTamu ¢ LieNbio NoBbILLEHNST 3D PEKTUBHOCTM BETEPUHAPHBIX
MepONpPUATUIA.

Martepuan u metoabl. B Npon3BOACTBEHHbIV SKCNEPUMEHT NpW Tepanuu aMepuo-
3a aruat 6b11 B3aT npenapat TonTpekc® 5% B hopme cycrneHsun ans nepopanbHoro
npyMeHeHns npouadsoacTea «BUK — 300poBbe XUBOTHLIX». B ero coctas BXoguT aei-
CTBYyIOLLEE BELLECTBO ToNTpasypun — 50 Mr, a Takke BCNOMOraTesibHble KOMMOHEHTbI
no 1 mn. Mpenapat o6nagaeT WMPOKUM CMEKTPOM aHTUKOKLIMAMAHOMO AENCTBUA U
adpdekTnBeH B oTHoWweHun Eimeria arloingi, Eimeria scabra, Eimeria guevarai n gpy-
rMX BUOOB KOKLMANIA, NApasMTUPYIOLLMX Y rHAT, KO3naT. MenkoamcnepcHas Monekyna
[ENCTBYIOLLLErO BELLECTBA U PABHOMEPHOE pacnpeneneHne TonTpasypuia B CyCreH-
3un 06ecneyrBaloT BbICOKYI0 BMOLOCTYNHOCTb U NPONOHraLMIio NpenpaTa B OpraHua-
Me XWBOTHOrO. ocne nepopanbHOro BBeAeHWs npenapara AeNCTBYIOWEe BEeLWeCcTBO
TONTPA3ypuSl MEeANEHHO BCACLIBAETCS B XENYAOYHO-KULLIEYHOM TPAKTE U OKa3biBAET
KOKLMANOUMOHOE AENCTBIE HAa CTaaWM BHYTPUKIIETOYHOrO pa3BuTys napasuTa. B opra-
HM3Me 4acTUYHO MeTabonm3npyeTcs nyTem cynbdOOKUCIEHUS 1 FTMAPOKCUAMPOBAHNS
¢ 0Opa3oBaHmeM Npoun3BoaHbIX cynbdokecmaa u cynbdoHa. BelBoguTesa TonTpasypun
13 OpraHn3ma B OCHOBHOM B HenaMeHeHHOM Buge (70%), a Takxe B BUuae MeTabonnTos
¢ bekanuamm 1 4aCTUYHO — C MOYOMA.

Pe3ynbTathl MccnefoBaHunii. B pesynbtate npoBeAEHHbIX UCCNeA0BaHWA npenapar
Tontpekc® 5% nokasan BLICOKYIO TepaneBTUHeckyio apdekTUeHOCTL — 90% npu 3ii-
MEepUOo3e SrHAT B YCIOBUSIX MACTOMLLHOMO Neproaa.

Toltrex for the treatment
of eimeriosis of lambs

ABSTRACT

Eimeriosis of small ruminants is an economically significant disease. A large percentage
of lambs are susceptible to this protozoal disease at an early age. Acute eimeriosis
can increase susceptibility to other intestinal infections. Eimeria, once in the body of
an animal, cause a disturbance in the digestive processes, weaken the resistance of
the body of lambs, and thereby also become a factor contributing to the occurrence of
various infectious and helminthic diseases in small ruminants. Therefore, it is necessary
to keep this protozoal disease under control. Coccidia are able to quickly form resistance
to anticoccidial drugs, therefore, during therapy, it is necessary to periodically rotate
anticoccidial drugs, as well as to carry out practical experimental work with new drugs in
order to increase the effectiveness of veterinary measures.

Material and methods. In a production experiment for the treatment of eimeriosis of
lambs, the drug Toltrex 5% in the form of a suspension for oral administration produced
by VIC-Animal Health was taken. It contains the active ingredient toltrazuril — 50 mg, as
well as auxiliary components up to 1 ml. The drug has a wide spectrum of anticoccidial
action and is effective against Eimeria arloingi, Eimeria scabra, Eimeria guevarai and
other types of coccidia parasitizing in lambs and kids. The finely dispersed molecule
of the active substance and the uniform distribution of toltrazuril in the suspension
ensure high bioavailability and prolongation of the preparation in the animal’s body.
After oral administration of the drug, the active substance toltrazuril is slowly absorbed
in the gastrointestinal tract and has a coccidiocidal effect at the stage of intracellular
development of the parasite. In the body, it is partially metabolized by sulfooxidation and
hydroxylation, with the formation of derivatives of sulfoxide and sulfone. Toltrazuril is
excreted from the body mainly unchanged (70%), as well as in the form of metabolites
with feces and partly with urine.

Results. As a result of the studies carried out, Toltrex® showed a high therapeutic
efficacy of 90% for eimeriosis of lambs in the conditions of the grazing period.
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BeepeHne

OriMepnos ABNSEeTCA OA4HOW N3 pPacrpoCTPaHEHHbIX U
Hanbornee onacHbIX NMPOTO30MHLIX GONE3HEN MOJIOAHSIKA
MEJIKOr0 poraToro ckoTa, KOTOpbIi NPUYMNHSET OBLIEeBOAYE-
CKMM X03aicTBaM 60J1bLLION 3KOHOMMYECcKMIA yuiepb [4, 5].
Mo AaHHbLIM OTEYECTBEHHbIX 1 3apyOeXxHbIX aBTOPOB, Naaex
[AHHOrO BMAA XUBOTHBLIX OT 3iIMepro3a MOXeT AO0CTUraTb
ot 10 po 50% (Spigel,1896; Fasker,1934; B.J1. 9knmoB n
W.I. Tanyso, 1925; H.A. 3onoTapes, 1935; C.K. CeaHb6aeB,
1960, 1963). NepebonesLune Ar4aTa B AanbHeleM 3Haun-
TeNIbHO OTCTalOT B POCTE 1 Pa3BUTUM, MeHEeEe NPOAYKTUBHBI.
3aboneBaHne NpPoTeEKAET C KIIMHUYECKMMU NPU3HaKamMm am-
apew, koTopasi 00ycnoBaeHa NaTonorMyecknmM OencTBmemM
npocTenwmnx n3 poga anmepuin (E. ovinoidalis, E. crandallis,
E. ashata, E. faurei, E. intricata) Ha anutennasnbHble KNeTKu
1, KaK cneacTBue 3Toro, BO3HMKAeT BOCMannTesbHbli Npo-
Llecc 1 gereHepaTuBHbIE UBMEHEHUs! B TakaHsaX. Jlokannau-
pylOTCSA 9MepuKn B TOHKOM OTAENe kKuweyHmka [2].

B Pecnybnuke [arectaH snMMepuo3Hasi MHBa3ns OBeL,
BCTpEYaeTCs B TeYeHMe Bcero roga. B ammHnin nepmog, B ro-
pax 1 Ha paBHUHE 3apPaXXEeHHOCTb dNMEPUAMU OBELL He Npe-
BbllwaeT 15-33%, npoTekaeT ¢ 04eHb CNabo MHTEHCUBHO-
cTblo. C HacTynsieHMeM Tensa B paBHMHHbIX paoHax c MapTa
1 B ropax — C Masi yrpo3a rnepesapaxeHusi XXMBOTHbIX YBEJIN-
4YMBAETCH, Tak Kak BO BHELLHEWN cpeae co3aatoTcs 6naronpu-
ATHbIE YCNOBUS AN COXPAHEHUS U CO3PEBAHUS SNMEPUIA.
Kpome Toro, B 370 BpeMs rofa Ha nactouLLe BoIxoamT 6onee
BOCMPUMMYUBBIA K SAMEPUNO3Y HOBOPOXAEHHbIN MOMTOAHSIK.
B kaxpgor reorpadunyeckor 30He CTpaHbl 3MMEpPUO3 xapak-
Tepu3yeTcs CBOMMW ONpeaeneHHbIMU 3aKOHOMEPHOCTAMM,
4YTO OOBACHAETCH Pa3INHMEM KIMMaTU4eCckux ycnosuii [1].

B KynunHckom palioHe exerogHo nocne npubbitusa oBew,
C 3MMHUX Ha NeTHUe nacToula B MoHe 1 none 3abonesaet
KOKLIMAMO30M MNSATb-LUECTb ThiCAYb FOJIOB ArHAT, T. e. bonee
30% umetoLerocs monogHsika. 3aboneBaHne NpoTekaeT B
dopme 3nNM300TUM, EXErOAHBIN NAAEX ArHAT OT 3AMMepPrno3a
3a VIIOHb 1 1ioNb B 3TOM paiioHe coctaenseT 700-800 ronos.

Y arHaT knMHMYeckas kapTuHa 3aboneBaHns NPosiBASET-
cA B TAXenoi dopme, 0CoO6eHHO Npu HeBAronpPUSATHLIX yC-
JIOBMSIX COAEPXaHUSA U KOPMAEHUS, KOTOPbIE OTPULATESNTbHO
BINSIIOT HA UMMYHUTET XMBOTHbIX 1 CNOCOOCTBYIOT PasBu-
TUIO 3NMEPUIA Kak BO BHELLIHEN cpeae, Tak N B KMULIEYHNKe
KVMBOTHbIX. QMEPMO3 Y ArHAT NPOTEKAET OCTPO, NOAOCTPO
1 XpoHuyeckn. OcTpoe TeveHne alimepnosa HabnogaeTcs,
rnaBHbIM 06pa3oM, y ArHsAT B BO3pacTe A0 6 mecsaueB. Xpo-
HMYECKOE TEYEHME KOKLIMAMNO03a BCTPEYAETCS Y MOIOOHSKA
CTapLuero Bo3pacTa 1y B3pOC/IbIX XXMBOTHbIX MPW HEMOJIHO-
LLEHHOM KOPMJIEHUN N HAPYLUEHUN YCIIOBUIA COAEPXKAHUS.
B npakTnke BeTepUHApPHON MeaUNLUNHbI O PELLUEHUs Mpo-
6nemMbl ¢ 3a601€BaEMOCTLIO 3IMEPMO30M MENKOro pora-
TOro ckOTa MCMOJIb3YI0T M3BECTHbIE CNOCOOLI U CpeacTea
niedeHnst 6oNbHbIX AMHAT, BKIOYaas KOKUMOWOCTATUKN, aH-
TMOMOTUKK, cynbdaHunamuabl, a Takke obBonakmealoLme
1 BsXyLme cpeacteau T. 4. MNMpu anme-
pro3e OBEL, UCMbITAHO U NPEANIOXEHO
60nbLUOE KONMYECTBO JIEKAPCTBEHHbIX
cpencTs [3, 6, 7].

OnntenbHoe NnpuMeHeHue npenapa-
TOB C aHaNOMMYHbIMU OENCTBYIOLMMMN
BelLecTBaMun NpuBOaUT K popmmpoBa-
HUIO YCTONYMBbBIX GOPM KOKUMONNA, YTO
CTaBuUT nopa yrpo3dy addPpeKTUBHOCTb
fie4eHnss XMBOTHOro. YuutbliBasi 370,
neyeHne 3arimepuosa Menkoro pora-
TOro ckoTa HeobxoAMMO MPOBOAMUTD,
Yyepenys npenapartbl C pa3inyHbIM CO-
CTaBOM AENCTBYIOLLMX BELLECTB.

n=10

Mpenapar

TonTpekc® 5%

Amnponnym 25%BT
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Llenb nccnepoBaHnsa — nsyyeHne TepaneBTUYecKon ad-
dexTuBHOCTM NpenapaTa TonTpekc® 5% npu neveHnn aii-
MEepK1o3a ArHAT B YCI0BUSIX NaCTOMLLHOMO Nepuoaa.

MaTtepuanbl U MeTOoaUKa NccieaoBaHNN

Pa6oTy BeinonHsanu B8 2020 roay B nabopatopun no n3-
YY4EHNIO MHBA3MOHHLIX O0NIe3HEN CeNlbCKOXO3SANCTBEHHbIX
XMUBOTHbIX 1 nTul, Mpukacnuiickoro S3HNBUN — dunmnane
®reHY «®AHL, PO» 1 B Nnpon3BoACTBEHHbIX YCNOBUAX Ha
6a3e OTD N2 4 I'yHnbckoro panoHa, ctaumoHapHo Hebna-
ronoJly4HbIX NO SMMEPMO3Y MESIKOro POraToro ckoTa gare-
CTaHCKOW ropHOM Nopoakl, 0COOEHHO cpeau ArHaT. uarHo3
Ha 3MMEpPUO3 y ArHAT CTaBMAM Ha OCHOBAHUM aHaMHe3a,
KIIMHNYECKOM KapTUHbI 6BONe3Hu, pe3ynsTaToB NaTonoroa-
HaTOMMYECKNX BCKPbITUIA. MNpobbl dpekanuii nccnepoanm
no METOAY HAaTUBHOIO Maska 1 GNOTaALNOHHO-LEHTPUDYX-
HbIM MeToaoM no PronnedbopHy n Japnunry. Hanmune oo-
LMCT onpenensnu nog MMMEPCUOHHOM CUCTEMOI CBETO-
BOr0 MMKpoOcKona. Maskn-oTneyaTku Can3ncToi 060104Km
KMLLEYHMKa okpalumsanu no metogy PomaHoBckoro-rvm-
3a. MHTeHCMBHOCTb MHBa3UK onpeaensany nyTeM nogcyera
yncna ooumct B 20 NONsSX 3peHnst MMKPOCKONa.

[lna npoBeaeHs NPOM3BOACTBEHHOMO OnbiTa OblIN 3a-
LENCTBOBAHbI CMOHTAHHO 3apPaXeHHbIE ArHATa C KIVHUNYe-
CKMMM CMMOTOMamMn 3MMepro3a OT OAHOro A0 LecTuMe-
Ccsl4HOro Bo3pacTa B koninyecTtse 20 ronos. BonbHble ArHsaTa
Obln pa3aeneHbl Ha ABE aHaNOrMYHbIE FPYMMbI: OMbIT Y KOH-
Tponb. o gecaTb ronos B KaxXaonm rpynne. PazmelleHsb ar-
HsiTa OblNN B PSAOM CTOSILLME OTAESbHbIE MOMELLEHUS.

druatam  onbiTHOM rpynnel (0 =1 0) npenapat
Tontpekc® 5% sapmasanv nepopanbHo B Ao3e 4 mn/10 kr
>MBOW Maccbl 0gHOKpaTHO. KoHTponbHoM rpynne (n = 10)
npumMmeHsnn Amnponuym 25%, s pacdeta 0,04 r/kr mac-
Cbl Tena, BHYTPb C NMUTLEBOMN BOOOWN B TevyeHue 4-5 gHen
COINIAaCHO MHCTPYKUMWU. [JaHHbIN npenpaTt ¢ AENCTBYIOLEM
BELLECTBOM aMMpoOJINyM yXe paHee MCMoJsib30BasiCs B XO-
391ACTBE NPU IEYEHUN AMHAT C KIIMHUKOWN aimepuo3a. J1labo-
paTopHble UccneaooBaHms NPob dekanuin ArHaT NPoBOAVIIN
OByKpaTHO. HabnioaeHne 3a XMBOTHLIMK NMpoaoJsixanock 15
OHen.

Pe3ynbTaThl UICCNEegoBaHU

JleyeHne BGONbHbBIX ArHAT NPOBOAMAN Ha GOHE Noyro-
NIOQHOW AuveTbl, BKOYas nerkonepesapvmMble n 6oratble
BMTamMMHamMu kopma. B Taxensix cnydasx 3abonesaHus na-
pannenbHO NPOBOAMAN CUMMTOMATUYECKOE NIeHeHNe.

B pesynbrate npoBeAeHHONW TepanuuM npenapartom
Tontpekc® 5% nNPoTUB 3iiMepuno3a ArHaT Ha BTOPON 1 Tpe-
TUIA OHW NEYEeHNs UHTEHCMBHOCTb MHBa3umM 1 obLuee co-
CTOSiHME 3aMETHO YNY4YLWIOCh, KIIMHUYECKUEe MpPU3HaKkn
Jnapen OTCyTCTBOBanW y AEBSTU FONOB U3 gecatn. Y oa-
HOro XWBOTHOrO Habnaanu Anapeto C NPUMECHIO CIN3N.
Mpu npoBeneHMM nabopaTopHbIX MCCneaoBaHnin B Npodax
dekanuii ArHAT N3 ONbITHOW FPYMMbl YACIEHHOCTb OOLMCT

Tab6mua 1. TepanesTudeckas addektueHocTs npenapara Tontpekc® 5% npu aiimepuose ArHsT,

Table 1. Therapeutic efficacy of Toltrex 5% for lamb emeriosis, n = 10

[o3a r/r xuson SIRERLD Bbiapoposeno
XMBOTHbIX B pop Mano %
macchbl XUBOTHbIX
rpynne
OnbIT
4 mn/10 kr 10 9 1 90,0
Kontponb
0,04 r/kr 10 7 3 70,0
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aliMepuii Ha TPETUIN-4eTBEPTLIN AeHb yMeHblumaack ¢ 900
no 133,6+10,3 ak3./r, Ha NaTbIi AeHb — 0o 21+0,2 ak3./T,
M Ha OecATbI AeHb KOMMYECTBO OOUMCT HE MpPEBbILIANO0
1-2+0,02 3k3./r B 20 nonsix 3peHus Mmkpockona. B onbIT-
HOI rpynne BbI3AOPOBENO AEBSATb rOJIOB, OOHA roJfioBa
nana-1. TepaneBtTnyeckass 9PPEKTUBHOCTbL COCTaBuna
90% (Tabn.).

B KOHTpONbHOW rpynne y ArHaT Ha OecsaThblid AeHb Oblno
nabopatopHo obHapyxeHo 260-310%20,02 oouucT, Tpu Ar-
HeHKa OblIM 4OCTATO4HO cnabble, 0TKa3bliBAIMCL OT KOPMA,
Habnoganack anapes ¢ NPUMECHIO CNnaun, u Ha 4-5 cyTkn
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Pabusat MaromenoBHa BakpueBa, Hay4HbI COTPYAHUK

HOBOCTU«HOBOCTH»

Mapa3utbl XKT oBubl BANAIOT
Ha pa3mep GyaywMX ATHAT

[0 AaHHBbIM MCCNEeQOBaHUA MEXAYHAPOAHOW rpynmbl yye-
Hbix 13 Kanagbl, Wcnanuun, Utanum n CLUA, Ha pa3mep
notomcTea ©OapaHoB Jlanna oOkKa3biBalOT 3HAYUTENLHOE
BnsiHue napa3utbl XKT: yem 6Gosnblue napasuToB y cam-
Kn, Tem Gonee Menkue B CPedHEM Yy Hee poXaaloTcs sr-
HaTa. [poucxognT 3710, NO BEPCUM mccneposatenemn, no
NpUYMHE 3a4EePXKN OBYNSILMN Y 3apaXKeHHbIX OBELl, 13-3a
KOTOpPOW ArHaTa pa3BMBalOTCA B MEPUOA, Korga enbl ong
HUX N UX MaTepel 3aMeTHO MeHblue. Kpome Toro, y4yeHble
00OHapyXunu, 4YTO NMapasuTbl BAMSIOT Ha MOM ArHAT: Hau-
bonee 3apaxeHHble OBUbl Yalle BbiHALIMBAIW CaMLOB,
yeM camok. Pu3NoNOrnMYecknin MexaHuam I3TOro CABU-
ra B COOTHOLUEHWWM MOJIOB MOKa BbISICHUTb HE y[anocChb.
MaTepuHCKUIA OpraHM3m UCMbITLIBAET ABOMHOE OaBNEHME,
Koraa 6epeMeHHOCTb COYETAETCS C 3aPaXEHHOCThIO Napas-
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oHn nanu. TepanesTnyeckas 9OPEKTUBHOCTb B KOHTPOJb-
Hol rpynne coctaBuna 70% (tabn.). NMNoboyHoe goencTeme
NPUMEHSIEMbIX NPEenapaToB HE OTMEYEHO.

BbiBOAbI

Mpn nevyeHnmn ArHAT, 60MbHBLIX 3MEPNO30M B YCIIOBUSX
nacTouLLHOro nepuoaa, TepanestTnyieckas ahPeKTMBHOCTb
npenapata Tontpekca® 5% coctasuna 90,0%. Cneunans-
HbIV annankaTop AN BBEAEHUSA NpenapaTa no3BofsieT Npo-
BOAUTb 06PabOTKY ArHAT C MUHUMAasbHBIMU TPyA03aTpaTta-
MW,
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nTamu, 4TO CkasbiBAETCs Ha pasBUTUM Nnoga. Bo-nepsbix,
napasuTbl MOIyT HEMOCPEACTBEHHO BHEAPATLCS B MaLeH-
TY 1 TKaH aMOBpUoHa, HapyLuas ero passutre. Bo-BTopbIX,
KOHKYPMPYS C NI0A0M 332 PECYPChI OpraHn3mMa MaTepu, OHU
0Ka3blBalOT KOCBEHHOE B/IMSIHWE Ha ero passuTue. B-Tpe-
TbUX, MApPas3uTbl MOMYT BAUSATb HA COCTOSIHME OpraHu3ma
mMaTtepu, BPeEMs OBYNALMM, 3a4aTus. 3a4acTylo refIbMUHTbI
YXyAWalT MOCTYMJeHWe nuTaTesbHbIX BELWEeCTB B opra-
HU3M MaTepu, a nU3-3a NI0XOro NMUTAHUS OBYNSLUS MOXET
BOBCE HE HaCTynuTb JIMGO 3HAYUTESIbHO 33a4epXaTbCs.
Takum 06pa3om, napa3uTbl CMOCOOHbI OTOABUHYTH Me-
puog 6epemMeHHOCTM, Y4TO B CWJIY BHELUHUX MPUYUH (8O-
CTYNHOCTb NMULLM 1 TemnepaTypa OKpyXaloLlein cpeapl) u
BHYTPEHHUX NPUYMH (Xy[LIee COCTOsSH1E opraHu3Ma maTe-
pun) MOXET BbIPA3UTLCH B YMEHbLUEHUN PasMepoB Moda.
MIMEHHO TpeTbuM MexaHU3MOM MeXAayHapoaHas rpynna
y4eHbIX 06bACHAET 06GHAPYXXEHHYIO MMM acCOoLMaLMI0 MEX-
Oy XeJsyao4HO-KULLEYHbIMWU reNibMUHTaMu 6apaxa Janna u
MEHbLLVM BECOM 1 Pa3MEPOM ArHAT.
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VETERINARY PHARMACOLOGY

AdpeKkTUBHOCTb NPOOMOTUKA HA
OCHOBE MOJIOYHOKMUCJIbIX OaKTepuii
npyY CMeHe paunoHa y AOMHbIX
KOpoOB

PE3IOME

AkTyanbHOCTb. OZHOTUMNHOE KOPMEHNE OONHBLIX KOPOB MMEET CYLLECTBEHHOE Mpe-
MMYLLECTBO nepes, TPaaULMOHHBIM KOPMJIEHNEM Pa3fesibHbIM PaLyOHOM U3-3a MU-
HMManbHOIM YacTOTbl U3MEHEHWUIA COCTaBa pauMoHa 1 6onee BbICOKOW CTabubHOCTH
kopmneHusi. OLHaKo 1 B NpoLLecce Takoro cnocoba KOPMIIEHVS BCE PaBHO MPUXOAUTCS
N3MEHATb COCTAaB PaLMOHa Npy CE30HHOM MEPEXOAE C MCMONb30BaHNS KOPMOB MPO-
LUSIOr0 rofia Ha KopMa 3aroTOB/EHHbIE B TEKYLLEM rofly. 9TO U3MEHEHUE NPUBOAUT K
CYLLECTBEHHOMY KOPMOBOMY CTPECCY XUBOTHbIX, YTO HEFATUBHO OTPAXAETCS HA UHTEH-
CMBHOCTU 1 XapakTepe pybL0BOro NULLEBAPEHNS, @ CIEA0BATENbHO, MPOLYKTUBHOCTH.
Mpwn atom Tepsietca He meHee 100-150 kr rogoBOro yaos KopoBbl. B cuny aToro pas-
paboTka cnocoba ycTpaHeHWsi HeM3BexHOro KOPMOBOIO CTPECCa Y KOPOBLI B Nepuog,
CMEHbI KOPMEHUS CNEAYET CUUTATb aKTyaNbHbIM.

MeTtoguka. HayyHO-X039CTBEHHbIN OMNbIT HA JOVHLIX KOPOBax nepeov ¢asbl nakra-
LMK BbINOSIHEH B COOTBETCTBUM C OOLLENPUHATEIMU MeToamkamu. M3yyeH Buoxmmm-
4eCkuii COCTaB KPOBM, BbIMOMHEHbI HAOMIOAEHNS 32 PYMUHATOPHLIMU MPOLLECCaMU,
[laHHble 06paboTaHbl COBPEMEHHBIMU METOLAMM BaPUALIMOHHOW CTATUCTVKM C UCMOJTb-
30BaHveM nporpammbl  EXCEL

PeaynbTatbl. B pesynsrarte UccnefoBaHWii yCTaHOBMIEHO, HTO B MOMEHT MNepexofa
O[IHOrO COCTaBa paLyvoHa Ha ApYroii Lenecoobpa3Ho BBOAUTL B PALMOH [ONHbIX KO-
pPOB MPOBMOTMK Ha OCHOBE MOJIOYHOKMCALIX BakTepuid. Mcnonb3oBaHue npobuoTmka
MOXHO paccmaTtpuBaTb kak npodunakTnyeckoe CPeacTBO PacCTPOICTB nuLieBape-
HUs, 0OYCNOBNEHHbIX M3MEHEHMEM COCTaBa pauuoHa. Mcnonb3oBaHue npobuotuka
€nocobCTBYET CTabMNM3aLMM PYMUHATOPHLIX MPOLECCOB Y KOPOB, YTO BLIPAXAETCS B
MOBLILLEHMW YaCTOTbI PYOLIOBLIX COKpaLLeHuiA. [NpobuoTryeckoe AencTeme Ha MUKPOB-
HOe COOOLLECTBO KMLLIEYHMKA MOBLILLIAET MMMYHHbI/ CTaTyC OpraHn3ma 3a CyeT pocTta
YPOBHS 6enka, raMma-rnodyMHoBbIE GpaKLyMK B €ro COCTaBE, a TakKe MOBbILLEHE No-
Kasartesnsi pe3epPBHON LLENOYHOCTH.

Effectiveness of a probiotic based
on lactic acid bacteria when
changing diets in dairy cows

ABSTRACT

Relevance. Single-type feeding of dairy cows has a significant advantage over
traditional split ration feeding due to the minimal frequency of changes in the
composition of the ration and the higher stability of feeding. However, in the process of
such a feeding method, it is still necessary to change the diet composition during the
seasonal transition from the last year feed to the current year feed. This change leads
to significant feed stress for animals, which negatively affects the intensity and nature of
cicatricial digestion, and, consequently , productivity. At the same time, at least 100-150
kg of the annual milk yield of a cow is lost. For this reason, the development of a method
for eliminating the inevitable cows' stress during the change of feeding seems relevant.

Methodology. Scientific and economic experience on dairy cows of the first lactation
phase was carried out in accordance with generally accepted methods. The biochemical
composition of the blood was studied, observations of the ruminatory processes were
carried out, the data were processed by modern methods of variation statistics using
the EXCEL program

Results. As a result, it was found that during the transition from one diet composition
to another, it is advisable to introduce a probiotic based on lactic acid bacteria into
dairy cows diet. The use of a probiotic can be considered as a preventive measure
for digestive disorders caused by changes in the composition of the diet. The use of
a probiotic helps to stabilize the ruminal processes in cows, which is reflected in an
increase in the frequency of cicatricial contractions. Probiotic effect on the intestinal
microbial community, increases the immune status of the body by increasing the level of
protein, gamma-globulin fractions in its composition, as well as increasing the reserve
alkalinity index.
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BeepeHne

OQHOTUMHOE KOPMJIEHNE [OO0WHBLIX KOPOB UMEET Cylle-
CTBEHHOE NPEUMYLLECTBO MNepen TPpaguuMOHHbIM KOPM-
NeHveM pasgenbHbiM - PaUMOHOM  UK3-332 MWHUMANbHOM
4acTOTbl M3MEHEHMIA COCTaBa paumoHa U 6onee BbICOKOM
cTabunbHoCcTN KopmneHus. OgHako 1 B npoLecce oAHO-
TUNHOW KOPMJIEHUSI HEM3OEXHO NPUXOAUTCH N3MEHSTL CO-
CTaB paumoHa Npu CE30HHOM nepexone C UCMOJIb30BaHUS
KOPMOB MPOLLJIOro roaa Ha KOpMa, 3aroTOBJIEHHbIE B TEKY-
wem rogy [1, 2, 3, 4]. 3T0 N3MEHEHME NMPUBOAUT K CyLlEe-
CTBEHHOMY KOPMOBOMY CTPECCY XMBOTHbIX, YTO HEraTUBHO
OTpaXaeTcsl Ha MHTEHCMBHOCTU W XxapakTepe pybuoBOro
nvwesapeHust. Npy 3TOM XMBOTHbIE CYLLLIECTBEHHO TEPSAIOT
MOJIOYHYIO NPOAYKTUBHOCTL B AOCTATOYHO 60bLIOM 00be-
Me, a BOCCTaHOBJIEHNE HOPMAJIbHOro GU3NONOrMYecKkoro
npoLecca NPOUCXOANTE HE paHee, YeM Yepes TpU YeTbipe
Heaenwn nocne Havana AencTBus KOPMOBOro cTpecca. 10
3akaHumBaeTcs notepeit 6onee yem 100-150 kr monoka
Ha OOMHYI0 KOPOBY C CYLLECTBEHHbBIMU 3KOHOMUYECKMMU
yObITKaMK o8 MOJIOYHOro nponaeoacTia [2, 5]. OcobeHHo
TSKenble NOCNeacTBus nepexoaa oT NpeablayLwero pauu-
OHa Ha HOBbIN HABNIOAAKTCS Y KOPOB B TPAH3UTHYIO dasy
naktaumu. B a1y dasy xmnBoTHble 1 6€3 3TOro HaxoaaTcs
Kak 6bl «ocTpue geduunTa IHEPrnn, CBA3AHHOIO C HEBO3-
MO>XHOCTbIO NOTPEONATL LOCTATOYHOE ee KOSIMYECTBO C pa-
LIMOHOM 191 MOKPbITUS BCEX HEOOXOANMBIX 3aTpaT 415 NMOA-
[EepXaHns XNU3HW 1 BbICOKOM NPOAYKTUBHOCTK [6, 7, 8]. Y
[OWHbIX KOPOB B 3TUX YCNOBUSX NMEPEXOAA Ha HOBbIN paun-
OH Y4acTo HabJIOAAETCH MAaCCOBOE PACCTPOMCTBO HE TOJMb-
KO pPYyOLLOBOro, HO U KULLIEYHOrO MULLIEBAPEHNS, YTO YCYry-
6naeT cuTyaumio n3-3a HYacToro BO3HMKHOBEHUS CUJIbHbIX
avapen. 3To NponcxoauT B pe3ynbraTte Toro, 4To nornbaet
HOpManbHas MOMOYHOKMCNAs MUKpodopa KUWeYHuka, a
€€ eCTeCTBEHHOE BOCCTAHOBJ/IEHME TPEDYET ONPEeLENEHHO-
ro Bpemenu [5]. B cBA3u ¢ 9TMM BO3HMKaeT Heob6X0AMMOCTb
paspaboTtaTb creumanbHble NpPUeMbl KOPMIEHUST AOMHbIX
KOPOB, KOTOpPblEe Obl 4O MUHMMYMa KOMMEHCUPOBAIM KOp-
MOBOW CTpecc npu HeN36eXHO CMeHE PaLMOHOB, CBSI3aH-
HOW C NEPEXOLOM Ha HOBYIO NAPTUIO OO BLEMUCTLIX KOPMOB
HOBOIO rofa 3aroTOBKM.

Llenb nccneposanunm

PaspaboTaTb NprMemMbl KOPPEKLUUN KOPMSEHUs B nepe-
XO[HbI NEepUoA, ¢ OLHOIrO paunoHa
Ha ApPYroi 3a CcYeT MCMoNb30BaHUA
crneumanbHoro  NpPoduoTUHECKOro
npenapaTa Ha OCHOBE MOJIOYHOKMC-
Nbix 6aKkTEPUN.

rpynn

25
Marepuan n metToguka

uccnepoBaHumn

Ona onbiTa TEXHONOrMYeCKyio 24
rpynny KOPoB KPaCHO-NECTPOI ro-
LWITUHCKOW nopodbl nepson ¢dasbl 23
naktauum pasgenunm Ha 2 noa-
rpynnbl No 37 rofoB B Kaxaom 1 Ha 29
OCHOBE NMpuHUMNa aHanoros cdop-
MUVPOBAJIM OMbITHYIO U KOHTPOJIbHYIO

rpynny. B obeux rpynnax ckapm- 21
NNBaNN  XO3ANCTBEHHbLIA  PaLUOH,
cbanaHcMpoBaHHbIn no 24 nokasza- 20
Tensm B COOTBETCTBUM C HOpMaMu
KOPMNEHUS!, pacCYMUTaHHbIA Ha Mo- 19

nyyenme 30 kr monoka B cyTku. Ha
12 peHb KOPMNEHWst KOPOB Mocne 18
oTena caeniaH nepexop Ha Ucnosb-

30BaHWe cuioca u3 Apyrov cunoc- vnecneaoBaHni
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e— K OHTPOJIbHASA FPYMMNA

HaHauyano 2 cytkn

HOW AAMbI, @ NIIOLEPHOBBI CEHAaX TaKXe NOCTynasn B PaLMoH
13 HOBOW siMbl HOBOIO ypoxas. [pn aToM BeCOBOE COOTHO-
LLeHEe KOMMOHEHTOB B HOBOM paLMOHe OCTaBW/M HA YPOB-
He npeaplayLLeri KopMoBOWM cMmecu. [nTaTenbHOCTb HOBOTO
pauuoHa no pacyeTam He oTamyanack OT paumoHa npeapl-
ayuwero. B paumoH nepBon KOHTPOMLHOM FPYMNbl HUKAKMX
OpYyrux KOMMNOHEHTOB He BBOAWAW. KopoBa BTOPOW (ONbIT-
HOW) rpynnbl AONONHUTENBHO B PALLMOH C MEPBOro AHSA OMbl-
Ta BBOAMIM NapabuoTuyeckuii npenapaTt MOSIOYHOKMCIIbIX
Gaktepuii — buoHopm K nponssoactea HIMO «ApuagHa» B
no3e 5r Haronosy exegHeBHO. B coctaB npobnoTnyeckoro
npoaykta Bxoaunu naktodakrtepumn (10 wrtammos) n budpun-
pobaktepun (4 wTamma) ¢ obLeit KoHueHTpaumen 5-10°
KOE. AkTtuBHasa 4yacTb npobuotuka buoHopm K sawmuie-
Ha OT KMCOTHOro Gapbepa Xenyaka KOpoBbl NPU NOMOLLN
cneumanbHo 6GMONONMMEPHOI Kancysbl, NPUrOTOBAEHHOM
C BK/lOYEHMEeM yrneBoAa nakTynosbel. bnarogapsi atomy
NaKTO- 1 6udunaobakTepun NPOXOAaT Yepes Cbidyr C MoJ-
HbIM COXPaHeHMEM MUKPOOHOW akTMBHOCTWU, a AelCTBuE
npobuoTnyeckon Gpopbl NEPEHEeCceHO Ha TOHKNI 1 TONCTbIN
KULLEYHUK.

B onbiTe n3yyanu xapaktep U3MeHeHwun noTpebneHus
paunoHa, CpegHECYTOUYHbIN HAZ0M KOPOB MHAVBUAYANBHO
€XEeOHEBHO COMacHO AaHHbIM KOMIMBIOTEPHOIO KOHTPO-
na. Kaxpgple 15 cytok B npo6ax Mosioka OT Kaxa0n KOpPOBbl
yCTaHaBMBanM NPoLEeHT xumpa n 6enka. Ha Hayano n koHeLw,
onbiTa N3y4eHbl GUOXMMUYECKMIA COCTaB KPOBM KOPOB (Mo 5
rONOB C rpynnbl), COrNacHoO 06LLENPUHATLEIM MeToanKam [9].
B cbiBOpOTKE KpOBU onpeaensnu obwmin 6enok, Gpaxkumnn
6esnka, pe3epBHYIo LWenoYHocTb. Kpome Toro, y 5 kopos 13
rpynnel 0avH pas B 15 gHen onpeaensnacb UHTEHCUBHOCTb
pPyMUHATOPHbIX cokpalieHnin [10]. B onbiTe dukcupoBanm
4aCcTOTY U TAXECTb NPOABNEHNS amnapenHoro addekTa. Bece
YCNOBUS COAEPXAHNS N KOPMJIEHWSI KOPOB OMbITHOM N KOH-
TPONBLHOW rpynnbl 66 OAMHAKOBBLIMU 1 COOTBETCTBOBAN
NPUHATBEIM 300TEXHUYECKMM HOPMaM.

Pe3ynbraTbl CCNeaoBaHumn

MccnepoBaHaMmn yCTaHOBAEHO, 4TO 3aMeHa cuioca
M CEHaxa Ha HOBOE WX MOCTYMJIEHVE B PaLMOH KOPOB 13
OPYrnx XpaHunuuy, U gpyroro roga 3arOTOBKU NMPUBOOUT K
CYLLLECTBEHHbIM U3MEHEHUAM MULLEBAPEHUS Y XUBOTHbIX
obeunx rpynn XxmBoTHbIX. CneacTtenem 3Toro crano 3aMeT-

Puc. 1. IuHammka r|0Tp96neva CyX0ro BeulecTsa CMeLIaHHOro paumoHa KoposamMy CpaBHMUBAEMbIX

Fig. 1. Dynamics of consumption of dry matter of a mixed diet by cows of the compared groups

OnbITHas rpynna

3 cyTkn 5 cyTok 10cytok 20cytok 30cytok 45 cyToK
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Tabnvua 1. fMHaMNKa MU3MEHEeHWi A UCNPaXHEHUA Y KOPOB CPABHUBAEMbIX Fpynn

Table 1. Dynamics of changes in feces in cows of the compared groups

Konuyecteo cnyyaes
C HOpMaJibHbIM COCTOSIHUEM

Konuyecteo cny4aes
C 3aMEeTHO Pa3XWXXeHHbIM

1]
HabnoaeHuit

Konuyecteo cnyyaes
NCNPaXHEHUIA C BbIPaXeH-

VETERINARY PHARMACOLOGY

B KOHTpPOMbHOM rpynne CUHOPOM MNo-
cnabnenvs nuuiesapeHus Habnmopan-
CS1 Ha BbICOKOM ypoBHe A0 30-ro gHsa u
TOJIbKO MOTOM Ha4yan yMmeHbluaTbes. Ho
M nocrne OKoOH4YaHus onbiTa 6osiee Yem

ucnpaxseHum Kanom HbIM CUHAPOMOM Anapeun 10% KOpOB KOHTpOﬂbHOVI rpyl'll'lbl BCé

Koutpons OnbiT Kontpons Onbit Koutpons OnbiT ewé umMenu npusHaku nocnabnexHus

1 34 35 3 > i i nuwiesapeHns. bonee Toro, 3a onbIT

16 KOPOB KOHTPONBLHOW rpynnbl UMe-

2 34 i g g ) ) SN BbIP2XEHHYIO AMapelo, Toraa Kak y

3 27 26 7 8 1 2 OMbITHOM PyMNMbl  KOAMYECTBO 60Mb-

5 16 o4 14 6 5 9 HbIX KOPOB 6bIN0 Bonee Yem B TpK pasa

MeHblle. Mpuyem HaumHaa ¢ 10 gHA

@ i€ & 13 1 4 1 onbiTa HXU 0Ha KOPOBA ONbITHOM rpyn-
20 22 37 12 = 3 - Mnbl HE UMEeNa NPU3HaKOB AVAPEN.

- - - 5 i . i HabnioneHne SaV/J,I/IHaMI/IKOI/I py6-

LOBbIX COKpAaLLLEeHWn nokasano, 4To

45 32 37 4 - 1 - OMbITHBIE XMBOTHLIE UMENIN HEKOTOpOoe

Pasom 53 20 16 5 NPenMyLLECTBO B XapakTepe HapaLm-

HOE CHWXeHMe NoTpebneHns KopoBamMu CyxOro BeLLecTBa
paumoHa (puc. 1).

JaHHble puc. 1 CBUAETENLCTBYIOT, 4TO BBEAEHNE B pa-
LIMOH KOpOoB nNpobuoTtnyeckoro npenapata bnoHopm K no-
NIOXUTENIbHO OTPa3nSIoOCb HA CKOPOCTW BOCCTAHOBIEHUS
noTpebneHnss KOpoBaMn Cyxoro BeLLeCTBa paLmoHa no-
cne ero cMeHbl. HaumHas ¢ 3-x CyTOK OMbITHbIE XUBOTHbIE
ObICTpee, YeM KOHTPOJbHbIE, HapaliMBanu noTpebneHune
CyXOro BELLECTBa paumoHa W yXe Ha NATble CYyTKM CHOBa
noTpednsanu To Xe KOJIMYECTBO KopMa, 4To Oblno 3aduk-
CMPOBAHO Ha Hayasno onbiTa. B KOHTPONBLHON rpynne pocT
noTpebneHnss N3MEHEHHOTro paumnoHa Oblil CYLLECTBEHHO
6onee mMensieHHbIM. YCTaHOB/IEHME YPOBHS NOTPebneHus
Habnogann Tonbko Ha 11-e cyTkM, 4TO Ha 6 CyTOK Nno3xe
OMbITHOW rpynnbl.

Cnenyet OTMETUTb, 4TO CKapMiuBaHue npobuoTmka
CTUMYNMPOBaAIO NOTPEBSIEHNE XMBOTHLIMU KOPMa U Aaxe
Ha KOHeL, UCCNELOBaHUI XNBOTHbIE OMbITHOM rpynmnbl BCE
elwé onepexanu KOHTPOJSIb MO NOTPEBNEHMIO CyXOro Be-
LecTBa paunoHa B cpeaHeM Ha 2,6%. MameHeHne paumo-
Ha KOPMJIeHUs Ha Apyroii Habop 06BLEMMUCTLIX KOPMOB Mpun
COXPaHHOCTM NX aCCOPTUMEHTA U NUTATENBHOCTM paumoHa
cnoco6cTBOBasIo NposiBneHnto adpdekta nocnabneHns nu-
LieBapeHns. Yxe Ha BTOpble-TPETbU
CYTKM HabNOAEHWNIA Y XXMBOTHbIX OMbIT-
HOW 1 KOHTPOJIbHOW rpynnbl Habnoaa-
N1 3aMeTHoe nocnabneHne nuuiesa-
PEHMSA, YTO BbIPA3MIOCh B UBMEHEHUN
KOHCUCTEHLMM Kasna Ha 6oJiee Xnakui,
a Y HEeKOTOpbIX KOPOB — Ha COBCEM
Xnakun. Xapaktep HabnioogeHwii 3a
COCTOSIHUEM UCMPaXHEHUN Yy KOPOB
CPaBHUTENbHBIX TPYyNn B AMHAMUKe
npvBeaeH B Tabnuue 1.

[aHHble Tabnmubl 1 cBUOETENbCTBY- 1
10T, YTO BBEAleHMEe NPOoONOTNKA B COCTaB

3 min)

[LHn Habnoaexuii

pauvoHa KopoB 06ecneyvmno MNosoXmu- 2
TEJIbHYIO OVMHAMWKY YCKOPEHUs BOC- 3
CTaHOBNEHUA nulieBapeHnsa un bonee 5
ObICTPOr0  MCHE3HOBEHUSI CUMMTOMOB 10

pasXmKeHnst kana y XMBOTHbIX. Konu-
YECTBO C/y4aeB PadXMXKeHUs Kana Ko- 20
POB B OMbITHOW FPymnMne Ha4yano yMeHb- 30
LaTbes ¢ 5-X CyTOK OnbiTa U B LESIoM 3a

onbIT Bb1a HUXE KOHTpOoNsA B 2,65 pa3sa. 2
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BaHWS MPOLLECCOB PYMWHALMM nocrne
3aMeHbl 0OGBEMUCTBIX KOPMOB paumno-
Ha Ha Kopma UHoW napTum (Tabn. 2).

JaHHble Tabnuupl 2 CBUAETENbCTBYIOT, YTO MNajaeHue
4aCTOTbl PYMUHALMN Y OONHbIX KOPOB OMbITHOW rpynnbl B
nepsble 5 CyTOK HabnoaeHW BbII0 NOYTU TaKUM Xe, Kak 1
Yy KOHTPONbLHOW rpynnel. Ho Ha poHe BBEAEHNSA B COCTaB pa-
LMOHa NPoBMOTMKA OMNbITHBLIE XXUBOTHbIE OLICTPO BOCCTAHO-
BUJIN XapakTep pyMUHALMK, N yXe Ha NATble CYTKU Konnye-
CTBO PYMMHATOPHbIX COKpaLLeHni pybua y OnbITHbIX KOPOB
Obin10 Bbile KOHTPonsa Ha 12,5%. Mpuyem Gonee Bbicokas
WHTEHCUBHOCTb PaboTbl pybua y OMbITHBIX KOPOB COXPaHS-
nacb BCe BpeMs BBoAA NPOOMOTHNKA B PALMOH, XOTS pasHu-
LLa C KOHTPOJIEM MOCTOSIHHO YMEHbLUIANach. Takas AuHamMu-
ka noTpebneHnss KOPMOB, XapakTepa N3MEHEHUI 4acToThl
pPyOLIOBbLIX COKPALLEHUIA W KOHCUCTEHLMWN UCMPaXHEHWN
CBUAOETENLCTBYET, 4TO NPO6MOTUK BrioHopMm K nonoxutens-
HO NOBANSN Ha cTabunmMsaumio PpaboTbl NULLLEBAPUTENBHOMO
annapaTa KOpOB B NePEXOAHbI Nepnog, oT OLHOr0 KOMMOo-
HEHTHOrO COCTaBa pauuoHa K Apyromy.

JvHamuka COCTOSHUS MULLEBAPUTENBHOMO annapara 1
akTnBauus BO30OHOBNEHUS ero paboTbl 3aKOHOMEPHO OT-
pasnnncb Ha MOJIOYHOM NPOAYKTUBHOCTU KOPOB (Tabn. 3).

M3 Tabnuupl 3 BUAOHO, 4TO Ha doHe Gonee GbICTPOro
BOCCTAHOBNEHUS MULLLEBAPEHNS Y OMbITHLIX XUBOTHbIX Ha-
6n0[anochk CyWECTBEHHOE M CTAaTUCTUYECKN BEPOSITHOE

Tabnvua 2. Xapakrep n3ameHeHuii pyoLOBbIX COKpaLLEHUii Y KOPOB B CBS3U C UCNONb30BaHNEM
npo6MoTHKa B NepexoaHbiii Nepuoa KOpMeHUs (KONMYecTBO PyOLIOBLIX COKpaLLEHW
3a 3 MuH)

Table 2. The nature of changes in cicatricial contractions in cows in connection with the use of a
probiotic during the transition period of feeding (the number of cicatricial contractions in

lpynna
B % K KOHTpONIO

KoHTponbHas OnbiTHas

2,7+0,22 2,65%0,3 98,1
2,5%0,21 2,6+0,3 100,4
2,27+0,29 2,33+0,23 100,3
2,32+0,31 2,61+0,22 112,5
2,48+0,23 2,77+0,27 111,7
2,55+0,2 2,81+0,18 110,2
2,63+0,23 2,83+0,26 107,6
2,68+0,23 2,81+0,22 104,8
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yBenuyeHne ynos Ha 7,64%. Kpome
TOro, HaMeTunacb TEHOEHUMNS K yBENn-
YeHUIo NPOLLEHTA Xnpa B MoJsioke. Mpu
3TOM KOPOBbI 60J1e€ IKOHOMHO PaCcXo-
[0BanM Kopma B pacyeTe Ha eanHuLy
notpebneHHoro Kopma. B pesynsrate
pacxonbl CHU3UAUCL Ha 5,6%.

Bcnepcteue BnvsHUSA npobuoTtuka
Ha akTMBaUMIO NULLEBAPEHNS KOPOB
rnocne n3aMeHeHus pauuoHa Habnoaa-
M ctabunmsaumio  GMOXMMUYECKOrO
coCTaBa KpoBU K 45 AHIO ero UCnosb-
30BaHUA Ha POHE KOHTPONs, y KOTO-
poro 3ata crTabunmzaums npoxogwna
6onee meaneHHo (tabn. 4).

M3 Tabnuubl 4 BUOHO, YTO Ha Ha4Yano
nccneaoBaHuii bBruoxmmMmyeckme mnoka-
3aTenu Mexay OnbITHON 1 KOHTPOJIbHOW
rpynnamMmm He WMENU CYLLECTBEHHbIX
pasnmnyuin. B npouecce pas3pos Ha-
6/1104a10Cb HEKOTOPOE eCTeCTBEHHOe
CHUXEHWe abCOoSIIOTHLIX 3HaYeHui OT-
nenbHbIX nokasaTeneit (obwmin 6enok
1 pe3epBHas LLEeNOYHOCTb) Y XKUBOTHbIX

Tabnvua 3. NpoAYKTMBHOCTb KOPOB B HAY4HO-X039CTBEHHOM OnbiTe, X+Sx

Table 3. Productivity of cows in scientific and economic experience, X + Sx

Ipynna kopos

Mokasatenu
KoHTponbHas OnbITHas

CpenHecyTouHbI HaO0M MooKa:

3a nepuoj, UccnepoBaHunii, Kr Ha KOPOBY 31,4+0,41 33,8+ 0,35*

B % K KOHTPOJIIO 100 107,64
MpoueHT Xupa B Mosioke 3,91 3,94
MpoueHT 6enka B Mosioke 3,09 3,11
CpefHecyTo4HbIN HaaoM MoJioka:

B nepecyéte Ha 1% MONIOKO MO Xupy 122,77 133,17

B % K KOHTPOJIO 100 108,4
3arpaTtbl Cyxoro BeLLlecTsa Kopma:

Ha 1 kr monoka 0,71 0,67

B % K KOHTPOJIIO 100 94,4

*P< 0,05

Tabnvua 4. AMHamuKka HeKOTOpbIX noka3sateneil GMOXMMMUYECKOro COCTaBa KpOBU KOPOB B OnbiTe,
X+Sx

Table 4. Dynamics of some indicators of the biochemical composition of the blood of cows in the
experiment, X + Sx

KOHTPOJIbHOW rpynnbl. OaHako y KOpoB
OnMbITHON rpynnbl 3TOr0 CHM>XXeHUA He
TOJSIbKO He Haboaanu, Ho 1, HA06GopPOT,
Ha6mo,u,ana0b TeHgeHuusa K cTabunu-
3auyuy nokasaresneii Ha YPOBHE HOPMBbI.
BaxHo 3aMETUTb, YTO Y OMbITHLIX KO-
POB Ha KOHEeL, nccnegoBaHnii ypoBeHb
ramMma-rnobynnHoB Gbl CYLLLEECTBEHHO
BblLLle KOHTPOJIA. 310 O3Ha4yaeT, 41O
MUKPOBHOE COOBLLECTBO XENYA04YHOIrO
TpakKTa Yy ONbITHbIX XXNBOTHLIX, CO30aH-
Hoe Onarogapsi BO34ENCTBUIO TMPO-
6noTtrka BUOHOPM, NONOXMTESNBHO MO-
BAVSNO Ha CTabunmM3aumio UMMYHHOTO
cTaTyca [OViHbIX KOPOB. 3TO 03HaYaeT,
4YTO B YCJIOBUAX ,D,O6aBKl/l MHOrowTam-
MOBOro ﬂpOGVIOTVIKa MOXHO 00 MMHMYMa CHU3UTb nocnen-
CTBUSI KOPMOBOIO CTpecca.

Moka3zatenu

O6wwmin 6enok
B % K KOHTPOSO

B TOM uncne:
anbbyMUHbI
rnoGynnHbI

raMmma-rno6ynnHbl

B% K KOHTPOJIO

BbiBOAbI

1. BBegeHune npobuoTnyeckoro npenapara obecneyn-
BaeT YCKOPEHNE BOCCTAHOBJIEHUS CYTOYHOrO oOGbemMa no-
TpebneHnsa kKopMa Ha 6 CYTOK paHbLLe.

2. Vicnonb3oBaHne NpobroTrka MOXHO paccMaTpmBaTh
Kak npodunnakTnyeckoe CpeacTtBo pPacCTPOMNCTB NuLLEBa-
peHunsi, 06yCnoBNEHHbIX UBMEHEHMEM COCTaBa paLMoHa.

3. Vicnonb3oBaHne npobuoTtuka cnocobcTByeT cTabu-
NM3aumMmM PYMUHATOPHBIX MPOLLECCOB Yy KOPOB, YTO Bbipa-
XaeTcs B MOBbILIEHNN YaCTOTbl PyOLIOBLIX COKpALLEHWI Ha
4,8-12,5%.
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EavHuua
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% 71,1+1,12 65’?3&‘22 70,8+1,91 73321;1&‘.)44
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4. BeegeHve npobroTrka B COCTaB paLmoHa Kopos o6e-
cneyrBaeT POCT MOMOYHOM MPOAYKTUBHOCTU B pa3mepe
2,4 n Ha cyTKn, unun Ha 7,64%.

5. MNpobuoTnyeckoe AenNcTBNE HA MUKPOOHOE CO0bLLE-
CTBO KMULLEYHMKA NOBbILLIAET MMMYHHbI CTaTyCc opraHuama
3a CYeT pocTa ypoBHA 6eska B KPOBM, ramma-rnobynmnHo-
BbIX dpakuuii B ero COCTaBe, a Takke 3a CYET NOBbILLEHNS
nokasaTensi pe3epBHOW LLENOYHOCTH.

6. B kayecTBe adPEKTUBHOro npenaparta B KOPMIEHNN
LOMHbIX KOPOB NPV Nepexoae C OAHOro pauuoHa Ha apyrom
MOXHO Mcnosib3oBaTb NPobuoTuk BroHopm K, koTopoii siB-
NSeTC MHOrOMYHKLMOHANBLHOM NPOBUOTUYECKON CuUCTe-
MO, COCTOSAITb U3 LUMPOKOIro nepeyHs 6udunao n nakrobak-
TEepumn.
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HOBOCTU+HOBOCTUHOBOCTU»

Ha Ky3bace BHepeH COBPEMEHHbIN
aBTOMaTU3UPOBaHHbIN CNOCO6
[0EHUA - «KapyCelb»

Ona obneryeHnss paboTbl Ky36aCCKUX O0SPOK AEPEBHMU
BacbkoBo [1pOMBILLINIEHHOBCKOrO parioHa HeaaBHO Obin
BHEAPEH COBPEMEHHbII aBTOMATU3MPOBaHHbLIA CNocob
[0eHns, Tak HadbiBaemasi «kapycesib». [10CKONbKy nepsbini
3KCMNEPUMEHT OKa3asiCa yaayHbiM, B [TpOMbILLIEHHOBCKOM
parioHe «kapycesbio» 063aBenoChb elle OJHO XO3SACTBO.
«Kapycenb» C npunaralowymcsa K HEM KOMMIEKCOM, MO
MHEHWIO XMBOTHOBOLOB, NMO3BOMSIET 06MErynTb HE TOJBKO
[OEeHVe, HO 1 yxop, 3a KOopoBamMu (creumanna3npoBaHHas
nporpamMmMa nocpeacTBOM AaT4MKa Ha Lee XNBOTHOIO BHU-
MaTesNbHO OTCIEXMBAET COCTOSIHNE Kaxaoi ocobu).

Ha cerogHaWHNI OeHb Kaxaas KopoBa, NPoxoasLlasn Yyepes
«kapycenb», B CyTkn gaet okono 50 n monoka. Kysbacckue
arpapuv He OCTaHaBNMBAIOTCH HA AOCTUTHYTOM, MAaHVPYS B
OyayLiem rogy NnpoaoIXXvTb aBTOMATM3auUMIo 1 yBEIMYEHNE
NPOM3BOAMTENBHOCTU OTpacnun. B 4acTHOCTK, B MX NnaHax —
KaTaTb KOPOB Ha «aTTPaKLUMOHE» Nog, My3biky. CneunanucTbl
CYMTAIOT, YTO €C/IM KOMMNO3ULMS COOTBETCTBYET BHYTPEHHE-
MY HaCTPOIO XXVUBOTHOr 0, TO HA40M YBENNYMBAIOTCS.

B atom roay B HoBocubupckoin obnactu
npon3seaeHo 621,7 TbiCAY TOHH MOJIOKA

Ha npennpusitusix xnBoTHoBoacTBa HoBOCMGUPCKOM 061a-
CTW pacTeT NPOAYKTUBHOCTb AOMHOIo ctaga. B koHue Hos-
Ops TekyLLEero roga BasioBOE NPON3BOACTBO MOJIOKA B CYTKM
cneumanucTbl oueHunn B 1622 T, yto Ha 100 T 6onblue, Yem
Ha aHaNorMYHyIo AaTy NMPOLLIOro roaa.

Tak, ¢ Hayana 2020 roga ¢ ogHON (ypaKHOM KOPOBbI B
cpegHem Hagownm no 4905 kr Mmosioka, 4To Ha 323 kr 60J1b-
Lue npowsiorogHero AocTmkeHnsi. CyTouHbIN Haaol Ha dy-
paxkHyI0 KOPOBY TakXe 3HAa4YUTENbHO Bbilwe: 12,7 kr NpoTuB
11,9 kr Ha 30 Hos6psa 2019 ropa.

C Havana TekyLlero roga B pervoHe Obi1o Npon3BeAeHO
621,7 TbiC. T MOJIOKA, YTO Ha 37 ThIC. T 6ONbLLE aHAIOrny-
Horo nepuoga 2019 roga. Mo AaHHbIM 3KCMEepToB, Hanbo-
nee BblCOkMe Hapou 6bn 3adukcupoBaHbl B OpabIHCKOM
(26,4 xr), Kapratckom (23,8 kr), MacnsiHuHckom (22,5 kr) u
HoBocunbunpckom (20,3 kr) panoHax. POCT NpoayKTUBHOCTU
OTMEeYeH MpakTUYeckm BO BCEX panioHax Hosocmbupckom
obnactu.
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M.

TEXHONOINMHY, KaYecTBD, WHHOBaUMWUH

C JIMAEPOM

OITPABJIAHDBI JI1 SATPATBI HA ITPEMIKCHI,

[TPECTAPTEPDBI, bBM/I?

Mmuenune 9KCIEPTOB ! ONIBIT MO/IOYHBIX IIPON3BOJACTB

OKcnepThl IO KOPMIEHHMIO KPYIHOTO pPOraToro ckKoTa
YBEPEHHO 3aABIAIOT 0 BA)KHOCTY MPABMIBHOTO GamaHCHPOBAHINA
PAalMOHOB 10 NUTATEAbHBIM, OMOTOTMYECKM AKTHBHBIM U
MMHepaIbHBIM BellleCTBaM, BhIfIe/IA OTPOMHYIO PO/Ib IPEMUKCAM,
nmpecTaprepaM M 6eTKOBO-BUTAMWHHO-MWHEPATbHBIM J06aBKaM
(BBM).

OpHaKO peabHOCTh YacTO PACXOAMTCS C KHIDKHBIMM TEOPVAMH,
I Mbl BUOVM, YTO BO MHOIUX XO3HﬁICTBaX, B TOM 4YHC/I€ U IIZIEMEHHDIX,
3a4aCTyl0 B KauyeCTBe MCTOYHMKA SHEPIMM UCIOMBb3YIT PasMON 3epHa
COOGCTBEHHOTO MPOM3BOACTBA (B OCHOBHOM, OBEC, POXb, TPUTHKAIE,
AYMEHD, HIIIeH]/[IIy, pexe - KyKypy3y) B kauecTBe MCTOYHMKA IIpOTENHA
HPVMEHSIOT IIOf[COTHEYHbIl M PAIICOBBIl LIPOT WM KMBIX. B KadecTBe
MUHEPa/TbHBIX OIKOPMOK CKAPM/IMBAIOT XXNBOTHBIM TOTIHKO IIOBAPEHHYIO
COJIb U M€JI, MHOT/}A UCIIOIb3YIOT [f1i-, TPU- I MOHOKa/IbIuithocdar.

OTO IPUBOAUT He TONBKO K CHIDKEHUIO YJ0€B I KadecTBa MOJIOKa
(cokpamennio >xupa 1 6erKa), HO ¥ K YXYAIICHUIO 3[[0POBbs )KUBOTHOTO,
0COGEHHO  €ro  BOCIPOM3BOIMTENBHONM  CIIOCOOGHOCTH,  GOMIE3HIM
KOHEYHOCTell, PAacCTPOIICTBY INMUIIeBapeHMs] ¥ HApyLIeHUsM oOMeHa
BEIL|ECTB, YTO B KOHEYHOM CUeTe IPUBOANT K OTXOAY 1 IIPEXKEBPEMEHHOMY
BBIOBITMIO He TO/MbKO MOJIOFHAKA, HO M B3POCIBIX 0CO06€ll, YacTo
BBICOKOIPOAYKTVBHBIX ¥ II€HHBIX )XMBOTHBIX. CTOJNKHYBIUVNCH C 3TUMMU
po6/ieMamMu, TPOM3BONVTENN HAYMHAIOT 3alyMBIBAThCS: @ IPABU/ILHO N
BCe YCTPOEHO Ha MOeM IIPOU3BOJCTBE.

Ilpy momomyu mHpodecCHOHANbHBIX KOHCYIBTAHTOB, @ MHOITA
U myteM mpo6 1 omM6OK OONBIIVHCTBO HMPOM3BOAMTENEN MPUXOLAT K
MMOHMMAHMIO: ICIIOIb30BaHMe IpeMUKCcoB 1 BBM/I B KOpM/IeHMM KPYITHOTO
pOraToro ckota — abComOTHO OIPABJAHO.

W 3mech BaXHO He IIPOCTO BBECTM B DAIMOH CTaHJAPTHbIE
H06aBKy, a HOKOOPATh U3 THICAY PELENTYP UMEHHO TY GOPMYIy, KOTOpas
MJeaNbHO TIOJONMAET MMEHHO BalllMM >KMBOTHBIM. VI 6e3 KOMaH[bI
BBICOKOKBa/IMOUIMPOBAHHBIX CIELMAIUCTOB 37jeCh He 000MTICD.

Poccmiickas komnanus «Koygnaiic MKopma» 6plia ocHoBaHa 25 net
Haszajl Ipy NOAJep>KKe To/ulaHfAckoi koprnopauun De Heus, ogHoro us
MMPOBBIX TU/IEPOB 10 IPOM3BOACTBY KOPMOB U KOPMOBBIX H00aBOK.

CeropHsa «Koypanc MKopma» - nupep
no NPOM3BOACTBY NPEMUKCOB U
npecraprepoB B Poccum.

VI Ha 9TO ecTb psif HIpUdMH. Bo-IepBbIX, KOMIAHWUs OOmagaer
COOCTBEHHBIM BbICOKOTEXHOTIOTMYHBIM IIPOM3BOACTBOM BO Brafumupckoii
o6mactu. TopocTb 3aBofia — 1MabopaTopysaA C YHMKATbHON TEXHONOTHEN
KOHTPOJIs BXOJIAILETO ChIPbS, IO3BO/IAIONIAS 32 HECKOIBKO MUHY T IIPOBECTH
aHa/M3, a TaKXXe HaNpaBUTb 3aKO[MPOBAHHBIE IIOKa3aTeyl B I'ONIOBHYIO
nmaboparopuio B HupepraHgax ¥ HOTYy4MTb OTBET — COOTBETCTBYET NN



TAHHOEe ChIpb€ BBICOKMM CTaHAAPTaM KayeCTBa, YCTAaHOBIEHHBIM Ha
IIPOM3BOJICTBE.

Ho, 6e3ycnoBHO, /1A TIPOM3BOACTBA IPECTAPTEPOB, IIPEMUKCOB I
BBM]I npemmym-kiacca TpeOYIOTCS He TONBKO HOBEJIIINe TeXHONOTUM
U BBICOYAlillee Ka4deCTBO ChIpbsA. [NIaBHasA ILEHHOCTb KOMIIAaHUM — €€
COTPYAHUKU. VIMEHHO MX BbICOYAIINII IPOQeCcCHOHANN3M, HOCTOAHHOE
CTpeM/IeHJe pasBUBATHCA, YYTKOE M YECTHOE OTHOIIEHME K MapTHEpaM
Cy>KaT 3a7oroM MHoroneTHero ycmexa «Koymaiic MKopma». Iemas
KOMaHfja M3 IYYIIMX TEXHMYECKUX CIIeLMaNNCTOB OTPAC/IN: T€XHOJIOTOB,
peLenTypIIMKOB, BETEPMHAPHBIX Bpadell M  CHENUATNUCTOB IO
MUKPOK/INMATY, 00/IafaloiX 3BaHMAMU KaHAMATOB ¥ JOKTOPOB Hayk,
TPYAATCA Hafi paspabOTKOIl U peannsaleil ONTUMAIbHOTO PelleHNs st
KaXK[IOTO IIPOU3BOAMTENA. BBICOKOKBaMMOUIVPOBAHHbIE CIELMAIACTDI
oTfiena TPOfAX, JIOTMCTUMKYM ¥ 3aKYIOK, a TaKxke (UHAHCOBOTO,
IOPUIIECKOTO 1 [PYTUX OTAEIOB KOMIIAHNH 06eCIednBaloT MaKCUMAa/IbHO
9 PeKTUBHBLI PabOUMit IPOLECC C HAIIVMIY TapTHEPaMIL.

Nyuywee goka3aTesnibCTBO Ka4ecTBa
NpPoAYyKLMMU U ee IKOHOMUUYECKOM
3chPpEeKTUBHOCTMU — yCNeuHble
pe3ynbTarbl MCNOJMb30BaHMA.

Ho BepHeMcs K accOpTMMeHTHON mnonuTuke Kommanuyu. C
HeflaBHEro BpeMeHM B nuHelike mponykunu «Koynmaiic MKopma» ocoboe
MECTO 3aHMMAIOT IIpecTapTephl, mpeMukcel 1 BBMJI mna momouynbix u
CYXOCTOJHBIX KOpOB, MonofHAKa KPC MsACHBIX ¥ MOTOYHBIX TIOPOJ, U Ha
9TO €CTh CBOM IPUYMHBI.

Hamm mapTHepbl ycmemHo wucnonbsyoT npopykumio «Koymaiic
MKopma» pna KPC. PesynbraThl npuMeHeHUs IPUATHO YAMUBIIAIOT:
HanpuMep, MCIONb30BaHME  CIELUAJbHBIX COCTABOB  IIPEMMKCOB
npu  6GamaHCUPOBAaHMY pALMOHOB CYXOCTONHBIX KOPOB IIO3BOJIZET
Jydllle THOATOTOBMTbCA K OTeNy M IIPOM3BECTH Oojiee 3[OPOBOTO I
JKM3HECIIOCOOHOTO TeJIeHKa, TOBBICUB BBIXOJ] TeNAT Ha 6-12 romoB B
pacdeTte Ha 100 KOpOB, a TaK)Ke OBICTPee BOCCTAHOBUTHCA IOC/Ie OTena. IIpu
3TOM 3ab0JIeBaHMe MaCTUTOM ¥ SHIOMETPUTOM, @ TaKXKe BO3MOXXHOCTb
BO3HUKHOBEHNs «POAMIBHOTO NOpe3a» coKpalaeTcs Ha 8-12%.

OddextuBHo  bamaHCcHpoBaTb  OGelKOBOe, BUTAMUHHOE U
MUHEPaZbHOE MMUTAaHME MOJIOYHBIX KOPOB TIIO3BOJAET IPOrpaMma
kopmnenus «Ilpemakro». bnaromaps BKIIOYEHMIO B COCTaB PaLMIOHOB
npeMnkcoB 1 BBMJI coOCTBEHHOro IPOM3BOACTBA CPeFHECYTOUHBIN
yZ0Ji HOpMan30BaHHOTO (3,5% >X1pa) MOJIOKA yBelIMuMBaeTcs Ha 2-2,5
KI, HaTypaabHOTO MONOKa — Ha 1,8-2,2 kr. CepBruc-Nepyoy; COKpaIjaeTcs
Ha 14-18 pHel, uHAEKC oceMeHenus — ¢ 3 1o 1,8 mo3 Ha 1 mIogoTBOPHOE
ocemeHennme. [Ipy ToM 4T0 MHOTVE HaIllY TAPTHEPDI €KETOHO MPOU3BOAT
cBpimie 12-13 ThIC. KI' MOJNIOKa Ha KOPOBY, y >XMBOTHBIX IIPOTEKAET
HOpMajbHas, a He «TUXas OXOTa», IIOSAB/AETCA BO3MOXHOCTb MX
IJIONOTBOPHOTO OCEMEHEHMS.

Jnsa  TenAT Mbl IpefjlaraeM YHUKAJbHYI0 3aIllaT€HTOBAHHYIO
IporpaMMmy BbIpallvBaHKA MonopHAka «Kammbp», xoTopas BKmodaeT
IpecTapTepHble ¥ CTapTepHble KOMOMKOpPMa, a TakKe CIelManbHO

JATPATbI HA MPHOBPETEHHE
MPEMUKCOB W BBMA
OKYMAHOTCA

B 14-18 PA3

HOPMATTH0BAHHOF0
MOJIOKA HA 2-2,5 KT

MPOrPAMMA KOPMJIEHHA «NPENAKTON:
MOBbIWWEHWE CPEAHECYTO4HOr0 Y0A

paspaborannsie BBMJI. IIporpamma IO3BO/siET HOBOPOXXAEHHBIM
TENATAM «MATYE» AJANTUPOBATHCA, YBEMUYUTD Ha 7-9% COXPaHHOCTD IO
3-MeCAYHOrO BO3PacTa, a TaKXKe IIOBBICUTb CPEJHECYTOYHbIE IPUPOCTHI
JK1BOJ Macchl Ha 130-250 rpaMMoOB, YTO IO3BONAET OCEMEHATb TENOK B
Bo3pacTe 13-14 mecAues npu gocTiokenny 380-420 Kr xxuBoit Macchbl. Ipu
9TOM O4Y€Hb BaXKHO ITOTy4aTh IPUPOCTHI XXMBOJ Macchl B 750-800 rpammoB
C POX[EHUsA, TaK KaK MIMEHHO B 3TOT Iepuof GOPMUPYIOTCSA >KU3HEHHO
Ba)KHbIe OPTaHBl M TKaHM, OTBEYAIOIIVe BIOCIENCTBUM 3a TAKTALUIO I
MIPOAYKTUBHOE [JO/ITO/IETIE )XMBOTHOIO.

IIpuMeHeHNe CHENMATbHO Pa3pabOTaHHBIX COCTABOB IIPEMMKCOB,
KOMOMKOPMOB U PAI[YIOHOB B L€/IOM [I03BOJIAIOT IIOTy4aTh CPEHECY TOYHbIE
IOPUPOCTBI XXMBOM Macchl #o 1400 rpaMMoOB IpM OTKOpMe OBIYKOB
MOJIOYHBIX IIOPOJ 0 2000 rpaMMOB IIPM OTKOPMe OBIYKOB MACHBIX IIOPOF.

C dero ke HayaThb MyThb K PEeKOP/IHBIM ITOKa3aTenAM? [l Havama —
BBIOpaTh MAapTHepa C HAJEXHOI permyTaleil, 06lafaoIero rIyboKoi
9KCIIEPTM30I M COBPEMEHHOJ HAayYHO-TEXHMYECKON 6asoil. A pasblie
HayHeTCA OOJbIasA, HO VHTEpPeCHas COBMeCTHas pabora. CrienmaamucTsl
xommanun «Koymaitc MKopma» NpousBOAAT pacyeT HPEMMKCOB I
KOPMOBBIX J06aBOK, BXOJALINX B COCTaB PALMOHOB, A Beex Bupos KPC
1 BCeX ITOJIOBO3PACTHBIX TPYII HAa OCHOBE KOPMOBBIX IporpamMm «Best
Mix», «Feed Expert» 1 «<Kopm Ontnmar.

Ilepen paspaboTKoit KOPMOBBIX
NPOBOAMTCA  BCECTOPOHHUIA  ayAuT
aHa/IM3 KOPMOBON 6asbl, COCTOsAHMe
M YCIOBUA COfiepKaHUA >KIBOTHBIX,
PallMOHBI, NPOBOJATCA

porpamMm
XO34ICTBA:
3XOPOBb:
TIIATEeTHbHO
O6ecempl  co

M3Y9ar0TCs
CIeNMANNCTaMy IIPOU3BOJCTBA, U3YYAIOTCA OCHOBHbBIE

9NIEMEHTBI TEXHOIOTNN nmpou3BOACTBA MOJ/IOKa.

O6/1azas MOTHOV Kap TMHO TP OUCXOSALIETO, yYUTHIBAS Pe3Y/IbTaThI
BCEX UCCIENOBAHMII ¥ aHanmm3oB, cnenmamuctel «Koypmaiic MKopma»
Ppa3pabaThIBAIOT MHAMBUAYAIbHYIO IPOrPaMMy KOPM/IEHNS 1 COTeP>KaHI
JKBOTHBIX, KOTOpasd WAE€aTbHO TOYHO COOTBETCTBYET 0COBEHHOCTAM
[aHHOTO IMIPOM3BOACTBA, OOecIeunBas MaKCUMAaTbHYI0 3KOHOMUYECKYIO
9GPEKTUBHOCTD U [OCTIDKEHNE IIOCTaBIECHHBIX Lerneil. IIporpamma
IIPe3eHTYeTCA M 3alIMIAeTCsA Ha 001eM COOpaHuM CIIEMaMICTOB.

Vicnionb3oBanue mpeMMUKCOB, mpectaprepoB u BBM]I xommanunm
«Koynaitc MKopma» B coctaBe cOaTaHCMPOBaHHBIX PallYlOHOB ITO3BOJISIET

YBENNYNUTDH CpOKIN XO35IICTBEHHOTO JICIIO/Ib30BaHNA JKMBOTHDBIX,
CymeCTBEHHO  IIOBbIIIAsA peHTa6e]IbHOCTI) MOJIOYHBIX ¥  MACHBIX
IIpON3BOJCTB.

Hawu naptHepbl nogcumranm,

4yTO 3aTparbl Ha npuobpeTeHue
npemMuKcoB, npecrtaprepos u bBBM[]
okynarorca B 14-18 pas.

* [10 1400~
EXXE/HEBHOrO PWPOCTA JXMBOI MACCHI
JUTIA GbIYKOB MONDYHBIX NOPOA

- 11020001
MPHPOCTA /1A GbI4K0B MACHBIX NOPON

-

il

NPOrPAMMA KOPMAEHWA «KANMBPY:

= YBEMHYEHWE COXPAHHOCTH MOND/IHAKA HA 7-9%

* YCKOPEHWE CO3PEBAHMA [ANA OCEMEHEHMA

* YBENWYEHHE NPUPOCTA XHBOR MACChI HA
130-250 I EXE/IHEBHO
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AnNn3ooTrnyeckasa cuTyauus

NO KOPOHABUPYCHOM NHPeKLUn
)XXUBOTHbIX-KOMMAaHbOHOB

Ha TeppUTOPUM MOCKOBCKOIO
Meranonuca

PE3IOME

Y61KBMTApHOE PACNPOCTPaHEHNe KOPOHABUPYCHOM MHGMEKLMM B NONYNALMSX XUBOT-
HbIX-KOMMaHbOHOB Meranonmca eMOHCTPUPYET XxapakTep PpassuTus anu3o0TUYECKOro
npoLecca BUPYCHOM KULLEYHON MHEKLMN HOPMUPYIOLLErOCs B YCNOBUSAX OTCYTCTBUSA
eVHON NporpamMmbl NPOBeAeHUs NPOodUNakTUHeckon BakumHaumu. Monynauum no-
MaLlUHKX cobak 1 KoLek 06pasyioT ABE Pa3nyHbIE MOAENMN LIMPKYNSLMM BUPYCA KaK C
NPENMYLLECTBEHHO BbIFY/bHLIM, Tak U C NMOYTY GE3BLIMY/IbHBIM COLEPXAHNEM XUBOT-
HbIX, HO OMHAKOBO 3 dEKTMBHO 0OECNEUMBAIOT HEMPEPLIBHYIO Nepefayy Bo30yaute-
NI C OXBATOM BCEN TEeppuUTOpMK ropoja.

Epizootic situation of companion
animals coronavirus infection in the
Moscow megalopolis

ABSTRACT

The ubiquitous distribution of coronavirus infection in the populations of companion
animals of the metropolis demonstrates the features of the development of the epizootic
process of viral intestinal infection formed in the absence of a unified program of
preventive vaccination. Populations of domestic dogs and cats form two different
patterns of the virus circulation both predominantly with walking and almost non-walking
animals, but equally effectively provide continuous transmission of the pathogen
covering the entire territory of the city.
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BeepeHne

KopoHaBupycbl SBASOTCA pPacnpoCTpaHEHHbIMM NaTo-
reHamu cpeam 601bLLOro Yncna ANKNX N JOMALLHUX MJIEKO-
nutaowmx un ntmy, (Whittaker G.R., 2017). MNpeactaButenn
CEeMENCTBA KOLIAYbMX U CEMENCTBA MCOBbIX HE SBNSIOTCS
MCKIIOYEHNEM, BbINOMHAA PYHKUMIO BLUONOrMYeckoro pe-
3epByapa 41 kopoHasmpyca kowek (FCoV) n kopoHaBmpy-
ca cobak (CCoV).

FCoV aBnsetcs npuymHoin 3aboneBaHus AOMaLLHUX W
onkux kowek (Kipar A., 2014). MNpu aTom pacnpocTpaHe-
HMe kowaybero kopoHasupyca (FCoV) xapakTepmnadyetcs
BbICOKOW CEpPOMPEBANIEHTHOCTbIO BO BCEX KPYMHbIX MO-
nynaumMax gomMallHmx kowek. BbonesHb pernctpupyetcs
rno BCEMY MMpPY, C Hanbonee NHTEHCMBHLIM OXBATOM FO-
POACKNX XMBOTHBIX, COAEPXALLMXCH B MHOrOKBaPTUPHbIX
nomax, rge MHGUUMPOBAHHOCTL MOXeT gocTturatb 90%
(Mirjam Lutz, 2020). BonbwuWHCTBO cry4aeB WHbeEKUM
FCoV npoTtekaloT 6€CCMMMNTOMHO UN CBSI3aHbl C JIErkom
dopmori sHTeputa (FECV) (Porter E., 2014). OgHako npu-
MepHo y 10% uHpuumpoBaHHbix FCoV Kollek BO3HMKaeT
BbICOKOJIETAJIbHOE CUCTEMHOE 3aboneBaHWe, passBuBalo-
weecs B popme nHpekunoHHoro neputonmta (FIP) (Diane
D. Addie, 2020). OcobeHHOoCTU anu3ooTonorum FCoV npe-
JonpenensioTcsa cnocoBGHOCTbIO BMpYyCa K NEPCUCTEHLUN
B OpraHM3Me X03s1MHa Ha NPOTSXXEHUN AJINTENIBHONO CPO-
Ka. MNocne 3apaxeHns KOLKW BblAENEHWNE BMPYCa C KanoM
00ObIYHO Ha4YMHAEeTCss MPUMEPHO CrycTa OAHY Headeno, u
4acTb XWMBOTHbLIX CTAHOBUTCS XPOHUYECKMM HOCUTENem
MHbEKUMM, CNOCOOHbBIM BbIAENATL BUPYC B TEYEHUE Ou-
TENIbHOrO BPEMEHU N MHOTAA AaXe B TeHEeHNEe BCEeM XMN3HU.
XoTs YacTb kKowek GopMUpyeT MMMYHHbIN OTBET 1 n3bas-
nsgeTcs oT MHPEKUMN C NpekpaLLeHUeM OanbHENLLEro Bbl-
neneHuns FCoV, adpdeKkT OT eCTECTBEHHOW UMMYHU3aALNN
BNOCNEACTBMUN CHUXAETCS, U NPOUCXOANT PENHPUUNPO-
BaHWe, BCcneacTemMe 4yero 60MbLIOA NPOLIEHT KOLWeK Crno-
cobeH BbIOENsATb BUPYC MEPUOOMYECKN WM MOCTOSHHO
(Sandra Felten, 2020).

CCoV 0TBETCTBEHEH 3a NErKMIA NN YMEPEHHBI SHTEPUT
y LWeHKkoB. Bupyc obnapaeT BbICOKOW KOHTArMO3HOCTLIO,
BbI3blBas 3P PEKTMBHBIV Nepexon K HOBOMY XO35IMHY B pe-
3ynbraTe KOHTakTa C MHOULMPOBAHHbIMU cobBakaMn U nx
3KCKpeMeHTamMn. 3apaxeHHble cobaku, kak npaBwuo, Obl-
CTPO BbI3J0PABAVBAIOT, HO B PEAKUX ClydYasX BO3MOXHbI
neTanbHble ncxoabl, 0CO6EHHO MPU BO3HUKHOBEHUU CMe-
LLIaHHbIX MHPEKLMI ¢ napBoBMpycoM cobak Tuna 2 (CPV2),
apeHosupycom cobak tuna 1 (CAdV-1) unm Bupycom Yymbl
cobak (CDV) (Pratelli, 2008).

MHoro4ncneHHole wnCCNegoBaHMs MNOKa3blBAKOT, YTO
FCoV n CCoV moryT BCcTpeyaTbCs B ABYX pPa3HbIX Cepo-
Tunax: | n Il. BaxHo 0COBEHHOCTbIO ABNSIETCA HaNM-
4Yne reHeTUyYeckom naeHTuyHocTn mexay CCoV tuna Il n
FCoV Ttuna ll, a Tak xe mexgy CCoV tuna | n FCoV tuna |
(noeHTnyHoCcTb 73% 1 74-75% cooTtBeTcTBEHHO) (Pratelli,
2008). 310 nokasblBaeT, HTO pa3aesieHne BMpycoB Ha ABe
pasHble rpynnbl (cepotunsbl | 1 1) npon3owno paHbLue,
4yeM Mpoun3oLlen nepexos BMPYCOB Ha NONynsiumio HOBO-
ro 6Monornyeckoro xo3smHa (kowka-cobaka), KOTOpbIi,
Hanbonee BeEPOSATHO, Obl1 CNPOBOLMPOBAH OOLLHOCTbLIO
MecTa obutaHua. MexBuaoBON mepexon OCyLleCcTBUMAN
obe rpynnbl BUpyca, YTO yka3blBAET Ha CYLLECTBOBaHWE
61ONOrNYeCKNX MexXaHU3MOB, AETEPMUHUPYIOLLMX ITOT
npouecc.

PocT uncneHHoCTN XMBOTHBIX-KOMMaHbOHOB M UX MakK-
cumanbHas NpubnMXeHHOCTb K YesioBeky obecrneynBatoT
BbICOKYIO aKTyalbHOCTb Hay4HbIX WCCNeOoOBaHUA ropoa-
CKOW 3MM300TOJIOMMM KOPOHABMPYCOB W BO3HMKAKOLLMX
610NOrMYecKnx PUCKOB.
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EPIZOOTOLOGY I —

TakcoHomMuUs

CewmenctBo Coronaviridae, noncemeictsa Coronavirinae
n nopsaaka Nidovirales, BknioyaeT B cebsl pa3HOOOpasHyto
rpynny BUPYCOB, KOTOPble MopaxaroT NTuL, U MiekonuTa-
IoWMX (B TOM YMCIe YesloBeka), YTO NPUBOAUT K PasBUTHUIO
3aboneBaHNn, MMEIOWMX OblXaTeNbHble, Xenyao4yHO-Kn-
LLeYHble, HeBPOJIorMYeckme 1 apyrne TkaHeBble TPONMU3MbI
(Masters P.S., 2013). PazHoo6pa3ne BMPYCOB ceMencTea
Coronaviridae no3BonseT pa3gennTb UX Ha YeTbipe TakCo-
HoMunyeckmnx poga: Anbda -, beta -, lamma- n Jensta-ko-
poHaBupychl. MposSBUBLUMECH B KA4eCTBE 3MEPLXEHTHbIX
naToreHoB y nogen B XX| Beke n co3gasluve rnodasnbHble
3NUAEMUN KOPOHABMPYChI TSXEN0ro OCTPOro pecnmparop-
Horo cuHapoma (SARS-CoV n SARS-CoV-2), kopoHaBupyc
ONMXXHEBOCTOYHOIO pecnmpatopHoro cuHgpoma (MERS-
CoV), npuHagnexaT Kk pony betakopoHaBupycoB (Zhiqi
Song, 2019; Xuping Xie, 2020).

FCoV n CCoV oTHocAaT Kk poay AnbdakopoHaBMPYyCOB,
YJiIeHbl KOTOPOIro TakXe Bbl3blBalOT 6011e3HN cBUHen (TGEV,
PRCV, PEDV), niopen (HCoV-NL63, HCoV-229E) v nety-
4ynx mblwen (Miniopterus bat coronavirus 1, Miniopterus
bat coronavirus HKU8) (John E. Bennett, 2020; Javier A.
Jaimes, 2020).

Mopdonorus

FCoV n CCoV, kak 1 BCe KOPOHaBMPYChl, NPeacTaBns-
0T cobO0I cnoxHble BUpYycChl ¢ 6onbLuoi (~30 KB) ogHoue-
NOYEYHOM MNOJIOXUTENbHOM nonvageHunmpoBaHHon PHK
(ssRNA+). BupycHas CTpykTypa COCTOUT U3 ABYX YacTemn:
Hykneokancmaa (CoAepXUT BUPYCHbI FTEHOM) U BHELUHEN
0060104KN, KOTOPbIE CTABUNN3MPYIOT 1 awmaoT PHK Bu-
pyca (Masters P.S., 2013). BupuoHbl CoVs chepunyeckoi
dopmbl , 06n1agaloT YMEpPEHHbLIM N1eoMopdU3MomM, ¢ ana-
nazoHom paamepos oT 80 no 120 Hm 1 6ynaBoBUOHBLIMW NO-
BEPXHOCTHbIMM BbICTYNamMu Uan Wmnamm okono 12-24 Hw,
KOTOpble NPUAAIOT BUPYCY KOPOHOMNOA00OHbIV BUA, OTKyAaA U
npoucxoamT HasBaHme cemelicTea (Javier A.Jaimes, 2018).

B reHome FCoV n CCoV nmeeTtca 11 OTKpbITbIX pamMokK
cuntoiBaHus (ORFs), KOOMPYIOLMX YEeTbIPE CTPYKTYPHbIX
6enka: cnawk (S), ob6onouky (E), MembpaHy (M) n Hykneo-
karncug, (N), 1 ceMb HECTPYKTYPHbIX OEefIKOB: nonunpoTe-
MHbl pennukadbl 1a n 1b (KoTopble depMeHTaTUBHO pac-
wennsaTea ans nonydeHnst 16 GyHKUMOHaNbHbIX 6eNKoB,
ydacTeylowmx B cnHtede PHK), a Takke BcromMoraTtenbHble
6enku 3a, 3b, 3c, 7an 7b (Kipar A., 2014; Pratelli, 2008).

JlokazaHo, 4TO BCe BUPYCHble Benku urparT onpege-
JIEHHYIO POJib NMPU MHDULUMPOBaHUN U pennukaummn FCoV n
CCoV, CTpyKTypHble 6enkn UrpatoT BaXHY POSb B 3aLLUM-
T€ BUPYCHOro reHoMa 1 obneryeHnn B3aMMoaencTems Bu-
PMOHOB C BOCHpUUMYMBBIMK KneTkamu (Javier A. Jaimes,
2020). Ponb oCcHOBHOro apariBepa U3MeHeHuin BUPYCHOro
Tponnama 1 BUPYNEHTHOCTU BbINONHSAET S 6enok (Hui-Wen
Chang, 2011).

CepoTunbl U reHeTU4YEeCKoe pasHooOpasue

FCoV n CCoV

FCoV 6bin NnpeaMeToM M3y4eHUsi B Te4eHWe HEecKOJb-
KX AECATUNETUIA U3-3a ero BapuaTMBHOIO MNOBEAEHUS B
3apaXXeHHOM XMBOTHOM W CMOCOOHOCTM BbI3blBATb Y Ya-
CTWN XWUBOTHbIX CUCTEMHOE, NPENMYLLECTBEHHO CMEPTESb-
Hoe 3aboneBaHne — KOLAYNiA MHPEKLNOHHBIN NEPUTOHUT
(FIP). CornacHo MHeHuO 6oNbLUMHCTBA UCCneaoBaTenei,
npeanonaraeTcs, YTO BMPYC CyLECTBYeT B BuAE [OBYX
dopm (61OTUNOB), NPOBOLMPYS B BONbLUMHCTBE ClyYaeB
pasBuTUe CyoKJIMHMYeckolr dopmbl 3aboneBaHus (6uo-
TN KOLIA4ybero SHTepanbHOro KopoHasupyca, nam FECV)
nMbOo ABNSACH NPUYNHON Pa3BUTUSA arPecCMBHOM U KpaliHe
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Taxeno dopmMbl 60ne3Hn B pesynbrate GoOpMUPOBaHUSA
6uoTmna kowaybero MHdekunoHHoro neputoHuta (FIPV)
(Pedersen N.C., 2014).

XoTs OO0 CMX MOP HET OKOHYaTesbHbIX [A0Ka3aTesbCTB
0N NOHMMaHWs nepexona Mexay 3TMMK AByMst buoTtuna-
MW, PSA UCCNenoBaHuii CBA3bIBAKOT 3TO SIBJIEHME C MyTa-
umMsMn B reHome FCoV, koTopble NPUBOAAT K U3MEHEHUSIM
natoreHHocTu 1 Tponuama supyca (Nicole M André, 2019;
Porter E., 2014). OgHako 4acTb UCCNeaoBaHU CTaBUT NOA,
COMHEHMNE OMXOTOMMUYECKOE NOBEAEHNE BMpYyCca (Nepexos,
oT FECV k FIPV) BcneacTeue 0OHapY>XeHUst CACTEMHO Lp-
KYNMPYIOLLMX Y YaCTh KoLek n3onatoB FCoVs, koTopble He
MoryT aBnaTbcs FECV no onpeneneHmnio, Ho B TO e BPeMS
He BbI3biBalOT FIP, 4To geknapupyeTt 6Gonee LIMpoOKoe re-
HeTundyeckoe pasHoobpasne FCoV, 4yeM 3TO ObINO MPUHATO
cunTaTb paHee (Porter E., 2014).

MoeHTndnkaumsa BblaensiemMblx BUPYCOB MO cepoTmnam
nokasblBaeT, 4To cepotun | FCoV 6onee LIMPOKO pacrnpo-
CTpaHeH B nonynsaumsx kowek, 4yem cepotun Il. O6a cepo-
Tuna 6sIn knaccndbuumpoBaHsl B popmax FECV u FIPV, Ho
Tak Kak BMpycbl cepoTuna | 3HaunTenbHo 6osiee pacnpo-
CTpaHeHbl B NONyNaumsax Kowwek, To, kak cneacTeme, noaTo-
My OHU IBASiIOTCA BeayLen npuymHoii FIP (Li C., 2019).

MccneposaHus reorpadunyeckor pacnpoCcTpaHEHHOCTU
cepotunoB FCoV 1 n FCoV I, nokazanu, 4To Ha TeppUTopUn
cTpaH 3anagHoin Eeponbl n CLUA umpkynupyet npenmy-
wecTBeHHO FCoV |. CepoTtun FCoV Il vawe BCcTpeyaeTcs Ha
TeppuTopumn TamBaHs, Ha TeppUTOpUN ANOHUM PerncTpu-
pytoTcs oba cepoTmna ¢ oanHakoBoii YactoToi (Addie D.D.,
2003). OaHHble 0 umMpkynsaummn cepoTunos FCoV Ha Teppu-
Topumn Poccuiickoii Peaepaumm npakTUYeCcKM OTCYTCTBYIOT.
OpHako Ha TeppuTtopum Mocksbl 1 MockoBckor obnactu
NPOBOAWIIUCE UCCNENOBAHUS MO U3YYEHUIO FEHETUYECKMX
nocnenoBaTenibHOCTEN BUPYyCa B MUTOMHMKAX, NpUioTax uy
[OMAaLUHMX KOLLIEeK B YaCTHOM BnadeHun, B peaysbTaTe Ko-
TOpbIX ObLIN 06HAPYXXEHbI BapuaLmm reHoMa Bupyca ToJlb-
ko cepoTtunal. (Apanosa E.A., 2017)

Onsa CCoV takxe pasnuyatoTt asa cepotuna (I u Il), ko-
TOPbIE OT/INHAIOTCH FEHEeTUYECKUMU Pa3NNYUaAMN B reHax S
n ORF3 (Javier A.Jaimes, 2018). LUtammbl CCoV cepoTtuna
Il MOryT 6bITb AOMOJIHATENBHO NOApPa3fesieHbl Ha NoaTu-
nbl lla, llb v llc. Wrtammbl CCoV lla v lIb oTnnyatoTcsa pas-
nnunamm B N-TepmmHanbHoM gomeHe 6enka S (NTD), roe
Ilb NTD TecHo cesizaH ¢ TGEV NTD (Whittaker G.R., 2018).
PacnpocTpaHeHHoCTb cepoTunos CCoV Ha Tepputopun PO
HEeAO0CTaTOYHO N3y4yeHa, M AaHHbIX, 4ToObl chopMUpPOBaTh
3aK/oyYeHne, Noka HeAoCTaTO4HO.

CoGCTBEHHbIE UCCea0BaHUS

PacnpocTpaHeHHOCTb KOPOHABUPYCHON MHMEKLMN KO-
ek 1 cobak Ha TeppuTopmm Mocksbl

PesynbraTtbl NPOBEAEHHbIX WCCNEAOBaHUIM MoKasanw,
41O 3ab6oneBaHus, obycnosneHHole FCoV n CCoV, wumnpoko
pacnpocTpaHeHbl MO BCEM TEPPUTOPUN MOCKOBCKOrO Me-
ranonuca. AHanm3 OOCTYMHOM BETEPUHAPHOW OTYETHOCTU
nokasan, 4To BakUMHALMS NPOTUB KOPOHABMPYCHOW WH-
dekuumM KoLek He NPoBOANTCS, BakLMHaUMS cobak NpoTuB
KOpPOHaBMpyca OXBaTbiBaeT TOJIbkO HEOObLUYID YacTb ro-
POACKOW NONynaunn.

McecnepoBaHua NnpoBoavan B NONYASALMAX KOLIEK U CO-
6ak gomMallHero cogepXxaHusi, o cTparte, 00beaMHSIOLWEN
XWBOTHBIX C HaNIM4MEM KIIMHUYECKUX MPU3HAKOB 3abone-
BaHUs. ApXUTEKTOHMKA MUccnenoBaHuii 6bina chopmmupo-
BaHa Mo MPUHUMNY FHe3[0BbIX UCCNedoBaHWUi, korga pe-
3ynbTaTbl UCCNeaoBaHWN, NONYYEHHbIX MO onpeneneHHoMy
MHOXECTBY JIOKa/IbHbIX Y4aCTKOB TeppuTopuM ropoaa,
VHTEPMONMPOBANNCE HA MOMYNSAUMIO XMBOTHbIX BCEro Me-

ranonuca (La6erknH A.A., 2018) (Laberiknn A.A., 2019).
JaHHble pesynbTtatoB 1abopaTopHbIX MCCNELOBaHUN Ha
FCoV n CCoV 6binn BBEAEHbI B TEMaTUYeckylo 6a3y 6aH-
HbIX C MPUBA3KON K reorpadpuyeckmm naeHtndukaTopam,
COOTBETCTBYIOLLMM pairioHy B3ATUS Npobbl. JJaHHas MeTo-
OVKa Mo3BOSISeT NPUBA3aTh 3NN300METPUYECKME AAHHbIE
K aTpubyTMBHOW Tabnuue BEKTOPHOW reorpadunyeckon
kapTbl (LLabelikmH, n ap., 2018), (Gulukin, et al., 2020). No
pe3ynstataM NPOBEAEHHOr0 reoKOAMPOBAHUS [AAHHbIE O
3a001eBaeMOCTU XUBOTHbIX OblI BU3yann3npoBaHbl B Te-
MaTU4eCKOM NPUIOXEHUN FTEOUHDOPMALMOHHON CUCTEMBI.

CopepxaHne AOMaLLHUX XUBOTHbLIX B YCIOBUSIX Mera-
nonuca nmeeT psg BUOOBbLIX OTANYMIA, OTPaXaloLWMXCa Ha
yncne 1 NPoaCIXUTENIbHOCTU BHYTPMBUAOBLIX KOHTAKTOB.
BonblMHCTBO AoMalLHMX coBak COAEPXMUTCA B ropopax
C eXeOHEeBHbIMU BbIryfiaMmn, 4To oOecne4ymBaeT BO3MOX-
HOCTb OpasibHO-(peKanbHOM Nnepeaayn BO30yANTENS BHYTPU
onpeneneHHon 10KaabHOW 30HbI. Y4nNTbIBas BbICOKYIO KOH-
TarnosHoctb CCoV 1 HenpoaonXnNTenbHbl nepuop, 6on1es-
HW, 3TOT NyTb PACNPOCTPAHEHUS BMPYCa SBSIETCS OCHOB-
HbIM. [lns nonynsuyy ropoackux Kowek BHEKBAPTUPHbLIN
BbIFYS1 XMBOTHbIX HE MMEET LUMPOKOro PacrnpoCTpaHeHNs 1
He MOXET SBASTbCS OCHOBHbIM ApalriBEPOM pacnpocTpaHe-
HUS BMpYyca. Hanbonee o6bsiCHMMA Cxema pacrnpocTpaHe-
HWS BMPYCa NO CETEBOMY MPUHLMNY, KOraa MHGuunpoBaHmne
NPOVCXOANT NPU NepemMeLLEeHNN XNBOTHBIX U3 padHbIX paii-
OHOB B OJHY JTOKaJIbHYI0 TEPPUTOPUIO U 06PATHO B NEPUOL
coaepXaHusi B MMTOMHMKAX, 300roCTUHMLAX, CTaLMoHapax,
a Takxe npu Bblesae 3a ropog B netHuin nepuog (LLabenkuH
A.A., 2019).

OueHka npeBaneHTHocTM FCoV B nonynsiLmMm ropoackmnx
KOLLIEK NPOBOAMNACH MO Pe3dynbTaTam ornpeaeneHns TMTPOB
cneunounyeckux aHtuTen metogom UPA. U3 BbIBOpKM B KO-
nnyectBe 1299 XMBOTHbIX, NONlyHEHHOWN 13 25 MyHUUMNanb-
HbIX PaioHOB MOCKBbI, NMONIOXUTENbHbIE TUTPbI AHTUTEN K
KOpOHaBupycy 6b1n BbisiBNeHbl Yy 693 XMBOTHLIX (53,35%
OT BceW BbIOOpKK). [laxe y4yuTbiBas, 4TO BbIOOPKA OXBaThbI-
Basia CTpaTy XMBOTHLIX, KOTOPblE B OONBLUMHCTBE Cly4yaeB
UMENN OTKJIOHEHWNE OT KJIMHUYECKOrO 300POBbS, MONYyHEH-
Hbli pe3ynbTaT yka3blBaeT Ha YOWKBUTAPHLIMA XapakTep
pacnpoCTPaHEHHOCTN KOPOHABUMPYCHOM MHMEKUMN KOLLEK
B Meranosuce.

[Ons oueHkn pacnpocTpaHEHHOCTN ¢dopm 3abonesa-
HUS C aKTUBHbLIM BblAENEHNEM Kowkamu Bupyca npu FECV,
Obln ccneaoBaHbl NPobbl kana U Masku 13 NPSIMON KULLIKA
XKUBOTHbIX Aj1s1 0BHApyXeHnsi reHoma Bo36yauTens MeTo-
nowm MNuP.

M3 1381 npobbl kana, nccneposaHHblix B 2019 roay me-
TopoM MLUP, nonoxuTtensHble 06pasLbl Obin 06HAPYXEHbI
B 274 cnyyaax unu B 19,84%, 4To NOATBEPXAAET BbICOKYHO
[,0/0 KOPOHAaBNPYCHOM MHMEKLIMM B NATONOMMAX XeNyaoH-
HO-KULLIEYHOr0 TpakTa AOMAaLLHUX KOLIEK FOpPOACKOro Co-
[epXaHusa 1, Kak cnefacTsme, YTo 60JbLIOE YACO XMUBOT-
HbIX BNSIETCHA UHPEKLMOHHO-0NACHbIMU.

Xapaktep TeppuTopuanbHOro pacnpoCcTpaHeHns nono-
XWUTENbHbIX NPO6 Ha KapTax Ha puc.1 1 puc. 2 coBNafaeT:
HEe MMEET BbIPAXEHHOro 30HaIbHOr0 CMELLEHMS, NOKa3bl-
Bas TONbKO 3aKOHOMEPHYIO NPUBA3KY K TIOKaLUN pamioHOB,
roe nposoauscs c6op npob. YunmTbiBas MHOMOTOYEYHbIN
cnocob popmMmMpoBaHMs BLIBOPKM U HANTMYME MOSIOXKUTENb-
HbIX 06pa3LoB B 60JbLUNMHCTBE To4ek oTOopa Npob, cpasy
B ABYX Uuknax nccneposanuin B 2018 n 2019 rogax, pac-
npocTpaHeHHOCTb FCoV Ha TeppuUTOpMN MOCKOBCKOIO Me-
ranosimca MOXHO OLLEHUTb Kak MOBCEMECTHYIO U CTabWIbHO
BbICOKYIO.

[na onpepeneHvs pacnpoCTPaHEHHOCTU CUCTEMHbIX
dopm FCoV B nonynsumm ropoackmx kowek 6bi1o npose-
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Puc. 1. BoisiBnieHvie koluek cepono3uTtuBHbix K FCoV meTtopom VDA Ha Tepputopun Mockssl B 2018 1 2019 rr. Ha kapTe 3a 2019 rof rpagueHTHoi
3a/IMBKOI AONONHUTENBHO 0TOBPaXEHO 0BLLEE KOIMYECTBO NPOBEAEHHbIX NCCNEA0BaHMNIA

Fig. 1. Detection of cats seropositive to FCoV by ELISA on the territory of Moscow in 2018 and 2019. On the map for 2019, a gradient fill additionally displays
the total number of studies performed

2018 rog, m : 2019 ron '
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Puc. 2. BuisiBnexvie Ha Tepputopum Mockabl B 2018 1 2019 rr., kowuek, Bbigensitowyx ¢ kanom FCoV, no pesynstatam nccnenosaxvs npob kana
1 Ma3KOB 13 NPSAMOI KMLLKM XMBOTHbIX MeTofoM MLIP

Fig. 2. Detection on the territory of Moscow in 2018 and 2019, cats shedding FCoV with feces, according to the results of the study of samples of feces and
smears from the rectum of animals by PCR
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Puc. 3. BoisiBneHue Koluek ¢ cuctemHoin popmoii 3abonesaHus FCoV
Ha Tepputopum Mockabl B 2019 roay. Ha kapTe rpagneHTHbIMU
CVIMBOJIaMM MOKa3aHO YMCII0 MONIOXUTESNbHBLIX MPO6 npur
nccnenoBaHny 06pasLoB KPOBY 1 BbINOTHOM XMUAKOCTN
meTozom MUP; rpagneHTHO 3anvBkoii 0TobpaxeHo obLuee
KOIMYECTBO NPOBELAEHHbIX MCCNea0BaHuii

Fig. 3. Detection of cats with systemic form of FCoV disease in Moscow in
2019. On the map, gradient symbols show the number of positive
samples in the study of blood and effusion samples by PCR; the total
number of studies performed is displayed with a gradient fill
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[EeHO nccnenoBaHne KPOBU MY BbIMOTHOM XUAKOCTU METO-
nom MNuP.

Mpwn nccnepoBaHny 06pa3LOB KPOBM N BbIMOTHOM XWA-
kocTn metoaom MLUP 13 obuiero ymncna 525 npob nonoxm-
TenbHbIMK Oblnn — 8, 4Tto cocTaBuno 1,52%. YuuteiBas, 4to
npuv passutnm y Kowkmn FIP BUpyC He HaxoamMTcsa NOCTOSIHHO
B MOHOUUTax nepndepnyeckor KPoBmN XNBOTHOIO, peab-
Has BCTPEYaeMOCTb CUCTEMHbIX dopMm FCoV oxxmnpgaemo Ha-
MHOIO BbILLE.

[ns oueHkn pacnpoctpaHeHHocTM CCoV B nonynsuumn
ropoackux cobak gomallHero cogepxanus, metogom MLUP
6bI/I0 NPOBEeAEHO UccnegoBaHne Npob kana v MaskoB M3
MPAMON KULLKN, NOTYHYEHHbIX OT XMBOTHbIX M3 pPa3HbIX pam-
oHoB Mocksbl B 2019 roay.

leHom Bupyca CCoV 6bin 06HapyxeH B 53 nccnenosaH-
Hbix B MLP npo6ax, 4to coctaensaet 15,05% ot Bcex uccne-
[0BaHMn BMONOrMYecKoro MaTepmana, Nnoay4eHHoro ot 352
cobak. AT pe3dynbTaTthl, Kak Mo NPOLEHTY NONOXUTENbHbIX
npo6, Tak 1 N0 NPOCTPAHCTBEHHOMY PacnpeaeneHuto Noxo-
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Fig. 4. Identification of dogs excreting CCoV with feces in Moscow in 2019.
On the map, gradient symbols show the number of positive samples
of examination of fecal samples and rectal smears by PCR; the total
number of studies performed is displayed with a gradient fill
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OB ABTOPAX:

LllaGeiiknH AnekcaHap AnekcaHapoBUuY, KaHaANOAT BETepUHap-
HbIX HayK, 3aBefylolmii BeTepuHapHoin knnHukon OreHY OHLL
BW3B, 3aBeaytowmii nabopatopumn anndootonorun ®rEHY dHLL
BW3B.

dunumoHoBa AHrenuHa [iMutpueBHa, nabopaHT BeTepuHap-
HOM KnuHNKn GrEHY OHLL BUOB.

l'yniokuHa UpnHa AnekceeBHa, couckaTteslb Hay4HOW CTeneHu
naboparopuu anusooTtonorun GreHY OHL, BUIB.

Mapwwukosa AHHa BnapumupoBHa, BeTepUHaHbI Bpay BETepu-
HapHoW knuHukn GrEHY OHLU, BUIB.

MaTtpukees Bnagumup BnagpummnpoBud, MnaaLumnii Hay4Hblin co-
TpyAHUK nabopatopun anmuaootonoruv GreHY dHLL BU3B.
CrenaHoBa TaTbsHa BanepbeBHa, Hay4HbIn COTPYAHMK Nabopa-
TOopun nerkosonorun GreHY dHLL BUOB.

LlaGeitknHa Mapusa BUKTOpOBHa, BETEPUHAHbBI Bpay BETEPU-
HapHoW knuHukn GreHY OHLU, BU3B.

LawypuHa TatbsiHa EBreHbeBHa, BeTEpMHaHbIA Bpay BeETEPU-
HapHoW knuHukn GreHY OHLU, BU3B.

MpuwmHa EBreHuns EBreHbeBHa, 1abopaHT BETEPUHAPHOWN Kn-
Hukn OrEHY ®HL, BU3B.

HOBOCTU«HOBOCTU

WHCTUTYT 3KcnepuMeHTanbHOM BETEpUHApUM
Cubupn v [lanoHero BocToka He BbiBUN Y
MENK1X JOMALLHUX XUBOTHbIX SARS-CoV-2

Wccneposateny 3aHMMAalOTCA MOUCKOM  BGUONOrMYecKux
HULL, KOTOPbIE MOTEHLMANLHO MOr Obl 3aHSTb HOBBIN KO-
poHaBmpyc SARS-CoV-2, coobLumn cTapLumnii Hay4HbIn CO-
TPYOHUK WHCTUTYTa SKCNepuMeEHTaNlbHOW BeTepuHapum
Cnbupun n HanbHero Boctoka C®PHLA PAH (M3BCu[B
C®dHLIA PAH) Ceprein JleoHoB. Ha TekyuLiMii MOMEHT He
ObINI0 3aPErMCTPMPOBAHO AOCTOBEPHO HW OOHOrO Clyyas,
Korga Bupyc 6bl mepexoamn oT OJHOro BMAA K APYromy C
BO3HMKHOBEHVEM 3a00/1EBAHNS, OTMETUJT YHEHBII.

Mo paHHbIM 3KcnepTa, coTpyaHukn M3BCuAB COHLA PAH
VCCnenyloT MaTepuan, KOTOpbIA NMPUXOAUT OT AOMAaLUHEen
MNTULLbI Y CEJIbCKOXO3SMCTBEHHBIX XKUBOTHbIX, B TOM YMC/E Ha
HanMyne HOBOro KOPOHABMPYCa, a CNeLNanncTbl psaa apy-
rMX Hay4YHbIX OPraHn3aLumii NPOBOASAT OMbIThl MO 3aPaXeHNIO
KOPOHaBMPYCOM Pa3/NyHbIX XXUBOTHBIX (KOTOPblE MOMN Obl
cTaTb pe3epByapoM Bupyca). «<Mccnepyetca Bce, Bktoyast
MOJIIIOCKOB, Pbl®, HACEKOMBbIX, Pa3HbIE BNl XXUBOTHbIX», —
MOSICHUA YHEHbIN.

Ceprei JleoHOB Ha3Ban nevyanbHbIM GakToOM npousoLlen-
wee B JaHun v Hngepnaxvgax, roe ns-3a onaceHui nepena-
4yum BMpyca BbIN0 YHUHTOXEHO HOMBbLIOE KOIMYECTBO HOPOK,
4YTO B KOHEYHOM CHETE MNPUBEO K PE3KOMY NALEHWIO LIEH Ha
MyLUHWHY 1 pa3opeHnto ee npoundsogutenei. «flo cytun, ato
BCE fABUJIOCb PE3y/LTaTOM TOPOMIMBOCTU HEKOTOPbIX yye-
HbIX. B HacTosILEee BpeMS HE 3aperncTpMpoBaHO HY OOHOIO
cnyyasi, 4To6bl KOBUA, NMPUXMIICS FAe-TO Ha MENKOM AoMaLLl-
HEM XVMBOTHOM, Ha MPOMbILLIEHHOM 0OBEKTE (3TO KPYMHbIN
poratbii CKOT, NTUuA, Nolap), 4TOObl MPY 3TOM COXPaHu-
NlaCb BO3MOXHOCTb BbIATY U3 3TOr0 0O6bEKTA U 3apas3unThb Ye-
noBeka», — ckasan oH. [1o cnoBam akcnepTa, B HacTosLLEee
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BPEMS B permoHe HOpok He pa3BoanT. B obnactu ectb psa
X035IMCTB N0 pasBeaeHnio NecLoB U IMCULL, B KOTOPbIX Oblnn
npoeseaeHbl nccaenoBaHna Ha HOCUTENIbCTBO KOPOHaBUpYy-
Ca C oTpuuaTenbHbiM pe3ynbTaToOM.

YyeHbin OTMETW/1, 4TO noTeHumnanbHad WU3MEHYNBOCTb
HOSARS-CoV-2 He 0653aTenbHO BrieveT 3a cobori HeOO-
XOOUMOCTb CMEHbI BaKLUHbI, MOCKOJIbKY Ha6op AHTUTeHOB
Yy HUX OCTaeTcs TEM Xe camMbiM. B kayecTBe npumepa OH
npuBeN KOPOHABUPYCHbIN WHDEKLNOHHBIA OPOHXUT Kyp,
BakKUMHaUMS OT KOTOpPOro nposoautcs ¢ 60-x rogos npo-
LLJIOrO BEKA, — Y 3TOr0 KOPOHABMPYCa U3MEHEHUS aHTUMEH-
HOW CTPYKTYpbl Obln 3aUKCUPOBaHbI TOJNIbKO HECKOJIbKO
JIeT Ha3ag,. «3TO XOpoLUniA Noka3aTesb TOro, 4To, HECMOTPS
Ha BbICOKYIO BaprabesibHOCTb BUPYCOB, aHTUI€HHbIE CTPYK-
TYpbl Y HUX MOryT 6bITb CTabunbHbIMU. IMEHHO MO 3TuUM
CTPYKTypam ceinyac 1 ObIOT BaKUMHbI, KOTOPbLIE AENAIOT HE
TOSIbKO B HAllEl CTpaHe, HO U 3a pybexom», — MOSCHWA
Cepreit JleoHoB.
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ANIMAL MORPHOLOGY I

CpaBHUTeNnbHag xapakTepucTuka
pocTa n pasBUTUA LbINAAT MSCO-
AMYHOr0 N SN4YHO-MACHOIO
HanpaBfeHus NPOAYKTUBHOCT

PE3SIOME

AKTyanbHOCTb. B nocnegHee Bpems MorosoBbE MHOMMX NOPOA W ANHWUIA Kyp Cylle-
CTBEHHO COKPaTWUNOCh, APYrvie okasanucb Nog, yrpo3oit ncueaHoeeHus. CokpatueHue
reHeTNYecknx PecypcoB Kyp BO BCEM MUPE OrpaHWyMBaeT BO3MOXHOCTU OyayLumx
CEeNeKLMOHHBIX Nporpamm. M3yydeHre reHeTnyeckoro pasHoobpasus Baa no3sBonser
TOYHEE YNpaBNsiTb NPOLYKTUBHOCTbLIO 1 NMOTEHLMANIOM MOPOJ, KYp, BO3MOXHOCTSIMU €0
MCNoNb30BaHMS Ans nonyydeHnst 61nobe3onacHbIX U NOAHOLEHHbIX MPOLYKTOB MUTAHNS.
[lns 6onee TO4HOrO NPOrHO3a NAEMEHHON LEHHOCTW NTUL, BaXHOE 3HA4YeHWe npuob-
peTaeT aHanM3 3KCTEPLEPHON OueHKN. MaTepuanbl n MmeToabl. ViccnenosaHve npose-
[IEHO Ha LbINNSTax ABYX 3KCMEPUMEHTaNbHbIX Monynsumii: onbiTHas LIC msico-snyHoro
HanpasneHusi NPOAYKTUBHOCTM 1 onbiTHas JI3C AMYHO-MSICHOrO HanpaBNEHWs NPOLYK-
TUBHOCTM TEHETUHECKON KONNEKLMN PELKUX U ncyesatowmx nopog kyp BHUUTPX -
dunman OreHY OHL BUX um. akagemuka J1.K. SpHcTa.

PesynbTaTtbl. MakcuManbHbl aBCOMOTHBIN NPUPOCT XMBO MacChl LbINNST Habnoaa-
eTcs B nepuop 4-8 Hefenb, a OTHOCUTENbHBIV NPUPOCT — B BO3pacTe A0 4-x Hepaenb,
He3aBMCUMO OT TUNa NPOAYKTUBHOCTYU KYP.

Pe3ynbraThl BhipallMBaHus B OOMbLLON CTEMNEHW 3aBUCAT OT MHTEHCMBHOCTU POCTa
NTMUBl B NEpMoA, A0 YeTbiPEXHEAENbHOr0 BO3pacTa. BbiiBNEHO NMPeBOCXOACTBO M-
CO-SIMYHOW NONYNALMM NO CPABHEHMIO C ANYHO-MSICHON MO Noka3aTesnio o6xeata rpyam
(5,0-7,7%) B HA4YaNbHOM ¥ PUHANBHOM NEPUOAAX BbiPALLMBAHMS.

Comparative characteristics of the
growth and development of meat-
egg and egg-meat chickens

ABSTRACT

Relevance. Recently, the number of many breeds and lines of chickens has significantly
decreased, while others are under threat of extinction. Reducing the genetic resources
of chicken’s worldwide limits the possibilities of future breeding programs. The study of
the genetic diversity of the species allows you to more accurately manage the productive
and potential of chicken breeds, the possibilities of its use for obtaining Biosafety and
full-fledged food. Adding exterior estimation data to the bird breeding value forecast
increases its accuracy and is relevant.

Methods. The study was conducted on chickens of two experimental populations
«Experimental CS» meat-egg of productivity and «Experimental LZS» egg-meat
productivity from the Genetic collection of rare and endangered chicken breeds Russian
Research Institute of Farm Animal Genetics and Breeding — Branch of the L.K. Ernst
Federal Science Center for Animal Husbandry.

Results. The highest absolute increase in live weight of chickens is observed in the
period of 4-8 weeks, and the relative increase at the age of 4 weeks, regardless of the
type of productivity of chickens. The results of cultivation largely depend on the intensity
of growth of the bird in the early period, up to four weeks of age. The superiority of the
meat-egg population in comparison with the egg-meat population was revealed in terms
of breast circumference (5.0-7.7%).
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BeepeHne

Kypuua nonynapHa BCNneacTBME CBOEN HEMNPUXOTIMBO-
CTW K YCNIOBUSIM COAEPXaHWsl, padHooOpa3Holi npoaykumm
(Msco, AnUo, Nepo 1 Ap.) U BO3MOXHOCTM ObiTb MOAENbHBIM
opraHM3MoM B Hay4HbIX UccrnenoBaHusx. B nocneaHee Bpe-
Ms1 IOr0JI0BbE MHOMVX MOPOA, U JIMHWIA KYP CYLLLECTBEHHO CO-
KpaTunocCk, Apyrme okasannucb Mo yrpo30i NCHE3HOBEHUS
[1, 2]. O6enHeHne reHopoHOA MOXET OrpPaHNYMTb MMOKOCTb
OyayLUMX CENEKLMOHHbIX NPOrPaMm 1 NOCTaBUTb NOA Yrpo3y
HaM4mne yHUKasbHbIX FeHEeTUYECKNX 0COBEHHOCTE noKasb-
HbIX MOPOA, Kyp. M3y4yeHne reHeTnyeckoro pasHoobpasus
no3BoNseT rMy6xe NoOHNMaTb CENEKUNOHHBIN NOoTeHLUMan no-
pOA Kyp, BO3MOXHOCTW €ro MCMNoJSIb30BaHUSA 4J19 NOJTyYeHus
61obe30nacHbIX U NOSIHOUEHHbIX MPOAYKTOB NuTaHus [3].

OLHOM 13 BaXHbIX XapakTePUCTUK MSACHOW NpOayKTUB-
HOCTU sBNSieTCS Macca Tena nTuubl. B nNpombllieHHOM
NTULEBOACTBE MHTEHCUBHOCTb POCTa UBINAAT A0CTUIa
6onbloro nporpecca [4]. Monck HOBbIX KpUTEPUEB, OTOO-
pa Ha NoBbILWEHME NMPOAYKTUBHOCTM MOTOMKOB MOXET 3a-
BUCETb OT Lenun. Tak YacTb noTpebuTtenein rotosa nNnaTutb
6oee BbICOKYIO LIEHY 32 MSICO KYP, BblpaLLLEeHHbIX B anbTep-
HaTUBHbIX YCNOBUSIX 3KCTEHCMBHOIO MPOM3BOACTBA MNpwu
csBobonHOM Bbiryne [5].

[na 6onee TO4HOro pacyéTa NPOrHo3a NeMeHHON LieH-
HOCTW MTUL, BAXHOE 3HA4YeHVe NpnobpeTaeT aHanmM3 aKcTe-
PbEPHOWN OUEHKWN. B 0Tnnymne oT NpoayKTUBHBLIX MPU3HAKOB,
rnokasaTenn akcTepbepa ABASAIOTCS BbICOKO Hacneayembl-
MW, Tak Kak B 60JIbLLIOM CTEeNneHn o6yCnoB/ieHbl CTPOEHNEM
ckeneta [6, 7].

Llenb uccnepoBaHusi M3ydeHne 0cCOOEHHOCTEN pocTa
M pasBUTUS 3KCTepbepa Y UbIMAAT MSACO-ANYHOMO U AnY-
HO-MSICHOrO HanpaefieHUsa NPOAYKTUBHOCTU.

MaTtepunansl u MeToabl UCcnegoBaHun. ns nccneposa-
HUIN UCMOJIb30BaNaCb NTULLA 3KCNEPUMEHTANIbHON MSCO-5-
nyHoM nonynauun «onbiTHasa LIC» (B panbHenwem cokpa-
weHHo — LC) n anyHo-MsicHo nonynaumm «onbitHas J13C»
(JT3C) n3 6buopecypcHoit konnekumn «feHeTundeckas Kos-
nekuys peakmx n ncyesalowmx nopog, kyp» BHUUTPX —
dunnan PreHy dHLU, BUX mnm. akapemuka J1.K. OpHcTta
(puc. 1).

MTuua Bbipawmeanack B kneTtkax no 20-25 ronos. B cy-
TOYHOM BO3pacTe UbIMIAT pasgenunn no nony. OnbITHbIX
UbINAST B3BELUMBANIN C CYTOYHOro A0 12-HenenbHoro Bo3-
pacTa kaxable 4 Hegenu ¢ TodHocThio Ao 0,001 kr. AyHamu-
Ka pocTa 1 pas3BUTUS NTULBI OTCNEeXMBanacb no abcontoT-
HOMY 1 OTHOCUTENIbHOMY MPUPOCTY XNBOW MaCChbl.

C Bo3pacTa B YeTbIpe Heaem exemMecsiHo no obuienpu-
HATLIM TOYKaM N3MepeHns Gpanncb NPOMepPbl aKCTepbepa
[0 0OCTUXeHUs 12-HenenbHOro Bo3pacTa.

OTHOCUTENBHYIO CKOPOCTb POCTa pacCyMTbiBaNN Mo
dopmyne bBpoan, roe oTHocuTeNbHLIM NpupocT (P, %) Bbl-
yncnseTcst OTHOLLEHMEM nokasaTens abCconoTHOro NPUpPo-
CTa 3a y4nTbiBaEMbIV NEPMOL, BPEMEHN K CPEOHEN XNBOW
Macce 3a 3TOT nepmog;

_W-w
P= WX 100%,

2

roe P — OTHOCUTENbHBIN MPUPOCT 3a CCnenyeMsblii npome-
XXYTOK BPEMEHM, BbIPaXEHHbIN B npoueHTax; W, n W, — xn-
Bas Macca B Ha4yasie 1 B KOHLe nepuoaa.

Cratuctuyeckas obpaboTka AaHHbIX MNpPoBOAMIaCb B
nporpamme Microsoft Excel 2013. JocToBepHOCTb pe3ysib-
TaToB oueHuBanu no t-kputepmio CTblogeHTa, npu HOp-
ManbHOM pacnpeaeneHuu [8].

Pesynbrathl ccnenoBaHuii u nx obeyxaeHme. AnHamm-
Ka pOCTa XMBOI MACChl LIbINAST ONbITHLIX MONYNASAUMIA Npea-
cTaBneHa nokasaTtensiMmm abCoMoTHOrO U OTHOCUTENBHOIO
NpPUPOCTa XNBO Macchl B Tabnuue 1.

HauBbiClune nokasatenn no OTHOCUTENbHOMY MNPUPO-
CTY BO BCEX rpynnax oTMeYeHbl B NePBbIN Nepnog pocTa oT
poxnaeHus oo Bo3pacta 4 Hepgenn (28 aHel). Makcumanb-
HbI OTHOCUTENbHBIV NPUPOCT 3a Nepuog, nokasanu neTyLl-
kn LIC, uto Ha 13,4% (P < 0,001) Bbille 3TOro nokasaTtens B
rpynne netywkoB JI3C. OTHOCUTENbHbI NPUPOCT KYpOoYeK
LIC 3a aToT nepuoa Ha 7,2% (P < 0,001) BbiLle aHanorn4Ho-
ro nokagatens kypoyek J1I3C. C BO3paCTOM MHTEHCUBHOCTb
OTHOCUTENIbHOIO NPUPOCTa N0 BCEM UCCNEeA0BaHHbLIM MPym-
nam pesko cHmxkaetcs. Y netyxoB LIC, oHa Ha 3,7% Huxe,
yem y netyxoB J1I3C (P < 0,001).

Hanbonee BbiCOKMe noka3aTenu abCoSIIOTHOrO MpPUpPo-
CcTa Habnwaannucb B BO3pacTe OT YETbIPEX 40 BOCbMU He-
[enb BO BCEX rpynnax MOMOAHSAKA, 3@ VUCK/IOHEHUEM Kyp
nonynsumn LUC, koTopble Nokasann MakCuUMasbHbI abco-
JIIOTHBIA NPUPOCT B TPETUIA NEpUo, nccnenosaHns ¢ 8 0o
12 Hepgenun (P < 0,001). Y kyp nonynsaumn LIC abCcontoTHbIN
npupocT B nepuon 4-8 Hepenb Ha 48,4 I HUXe, YEeM Y Kyp
N3C (P < 0,05). Mbl npegnonaraem, 4to Kypbl LIC 6onee
TSXEenNble 1 nosgHecnesnblie no cpasHeHuto ¢ J1I3C. OHum Obl-
CcTpee HabupaloT XMBYIO Maccy B HadasbHbl nepuopg, 0-4
Hepenn (+64,4 r npn P < 0,001) 1 B KOHUE nccnegyemo-
ro nepuoga c 8 no 12-HepgenbHoro Bo3dpacta (+105 r npu
P < 0,001), HO B Nneproa, OCHOBHOrO pocTa APYrux rpynn
kypbl LC pacTtyT meaneHHen n B peadynbtate no3xe Hauyu-
HaloT aliLeknaaky. PesynsraTel Hawen paboTel COrnacyioT-
csl ¢ uccnepoBaHnem Xunskosoi M. n KokopuHoii O.1.
(2015) Ha Heckonbkux reHodOoHAHbIX Noponax. B nepuog,

Puc. 1. MeTyx (a) n kypuua (6) nonynauum onbitHasa JI3C; kypuua (B) 1 neTyx (r) nonynaumm onbitTHas LIC
Fig. 1. Rooster (a) and hen (6) population «Experimental LZS»; hen (B) and rooster (r) population «Experimental CS»
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Tab6smua 1. AGCONIOTHBINA U OTHOCUTEJIbHBIIA MPUPOCT XNBOW MACChl LbINAST MACO-AUYHOIA nony- 61-90 pHelr TONMbKO Yy MSCO-SIMHHOWN
nauwmm LIC n suyHo-mscHoii nonynsumvm J1I3C nopoApl Kyp aMpoKC OTHOCUTENbHBbIN
Table 1. Absolute and relative live weight gain of chicken meat-egg population «CS» and egg-meat ~ NMPMPOCT CHM3UNCA 10 49,9%, a B cne-
population «LZS» aytowmin nepmog 91-120 gHen onaTtb
- - BbIpOC A0 52,1%, B TO Bpems Kak B
Nonynsuns o Xusas macca B AGCONIOTHBI OTHOCHUTENbHBbIi
ynsiy AFOR- |0 cvr. BospacTe, © pacT, Hef. npUpocT, —— OPYyrMx uccnegyemMbix nopogax oT-
0-4 363,2+6,6 163,60,71 HOCUTENbHbIN NMPUPOCT C BO3PaCTOM
Juc 57 42,8+0,40 4-8 684,5:16,40  92,1%1,33 cHxaeTes [9].
812 608,2+27,70 44.0+1.75 HarngagHo AMHaMuky pocTa XUBOW
0-4 245 7+6 47 150.2+0.79 Macchl UbINAST ABYX MONynsauuii B Ha-
& na3c 60 40,8+0,63 4-8 665,9+13,64 107,3+1,86 LWeM MCCNeLOBAHNM MOXHO YBUAETH
8-12 595,2+25,77 47,6+2,09 Ha pUCyHKe 2.
0-4 302,4+7,95 156,6+1,01 Mo rpadvky MOXHO yBMAOETb, YTO Y
ouC 63 41,8+0,40 4-8 489,5+17,55 83,2+1,67 Kyp 1 netyxos 0beux nonynsaumin oc-
8-12 594.9+21 99 50 642 27 HOBHbIE Pa3/IN4YmS B XMBOW Macce O0-
0-4 238 0+7.71 149.4+1.02 CTMraloTCs B NEPBbIA NEPUOS, UX XU3HUN
9 n3c 9 40,3+0,83 4-8 537,9+13,08 97,0+1,33 A0 4eTbIpeXHEAeNbHOMO Bo3pacTa. B

8-12 489,2+15,4 45,8+1.28 cnepylowmii nepuog ¢ 4 )J.VO 8 Hepgenb
KYpOUkn 06enx nonynsiumin BbipaBHU-
BalOTCS N0 XMBOW Mmacce. B nepuopa c 8

Puc. 2. [IMHaMyKa pocTa XVBO MAcChl LibINAST MSICO-SUYHOM NonyAsiLmm onbitHas LIC 1 siuyHo- £0 12 Hepens, YLC cHoBa UHTEHCWB-
MSICHOI nonynsuumn onbiTHas J1I3C HO HabupaloT Maccy 1 KpuBble pocTa
Fig. 2. Dynamics of growth live weight of chickens in meat-egg population «Experimental CS» and egg- nonynsauuin - pacxoadaTcs, nokasbiBas
meat population «Experimental LZS» 3HaUUTENbHOE MPEeUMYLLECTBO  Kyp

1600 onbiTHoWM LIC.
Juc o uc Ha rpaduke Takxe MOXHO yBUAETD,
1400 4TO MOJSIOBOM OUMOP@U3M MO XMBOW
o3 JI3C =2 JNI3C Macce mexay Kypamm u netyxamu
1200 nonynsummn onbiTHaa LIC 3HaunTeneH
1000 yXe B MepBbl nepuon passutus. B
nonynaumn J1I3C po 4-HepenbHoOro
800 BO3pacTa pasnnyuin no XuBoin macce
600 Mexnay Kypamu u netyxamm npaktmye-
ckn He Habniopaetcsa. Bonee MHTEH-
400 CMBHbI POCT NMeTyxoB onbiTHoM J1I3C,
200 MO CPaBHEHUIO C Kypamu, Ha4MHaeTCs
TONbKO TMOC/AEe YeTblpeExXHeOEeNbHOro

0 Bo3pacTa.

1 cyTkn 4 Hep, 8 Hep 12 Hep, PaHee Hamu yCcTaHOBNEHO, 4YTO 006-
XBaT rpyau, Kocas ajmvHa TynosuLla

(KAOT) n onvHa roneHn BbICOKO Koppe-
Tabnvua 2. AMHamuKa pocTa cTaTei Tena LbinnaT Maco-auyHoit nonynsuum LIC n suyHo-mscHomn JIMPYIOT C MSICHOM MPOAYKTUBHOCTBIO

n
nonynsuuy f13C nTnubl. Tak, o6xBaT rpyam Koppenun-

Table 2. Dynamics of growth of body parts of chickens in meat-egg population «CS» and egg-meat PYET C BbIXOAOM rPyAHbIX MbILL, (Ha

population «LZS» ypoBHe 0,83), C BLIXOOM MbILLIEYHOM

Maccel B Lenom (Ha ypoeHe 0,67), a
AOJIHa roJieHn NMEeET BbICOKUE 3Ha4e-
Husa koppenaumin (0,56-0,82) ¢ 60nb-

Mpustak 4 Hepenn 8 Hepenb 12 Hepenb

MeTywkn nonynsumm onbiTHas LIC

O6xgart rpyau, cm 16,7£0,19 24,0+0,17 29,0+0,33 LIMHCTBOM MokasaTeneil MACHOM Npo-
KAT, cm* 10,00,10 14,2+0,11 17,4+0,14 OykTBHOCTM ntuusl [10]. MosTtomy
[nvHa roneHn, cm 8,0+0,08 11,7+£0,12 14,7+0,13 M3y4yeHa AnHaMmnka pocTa cTaTen Tena

ncenenyemblx nonynsumii (tabn. 2).
Y nNeTyxoB onbITHbIX nonynsaumi LC

MeTywku nonynsumm onbiTHas J13C

O6xBart rpyau, cMm 15,5+0,15 22,9+0,25 27,6+0,30
(PR 1 JI3C Hanbosnbluve pas3nnyms Habo-
KAT, cm 9,920,12 20N U206 patoTcs no obxeaty rpyau. B Boapac-
OnviHa ronexun, cm 7,7+0,08 11,4£0,16 14,0£0,13 Te 4 Hepenu netyxu LIC npesocxooat
Kypouku nonynsiuum onbitHas LIC netyxoB JI3C no obxsaTy rpyav Ha 1,2
0, . -
O6xBaT rpyan, cm 15,8+0,15 22,340,22 28,5%0,19 oM (7,7%), npn P<0,001; B Bo3pac
T 9.150.27 13.450.13 16.550.16 Te 8 Hepenb Ha 1,1 cm npu P<0,05; B
KAT, cm S T B Bo3pacTte 12 Hepenb Ha 1,4 cm (5%),
InunHa ronexHun, cm 7,3+0,20 10,8+0,12 13,3+0,09 npm P<0,01. Mo ocTanbHbIM npome-
Kypouku nonynsiuum onbitHas JI3C pamM MeTyxoB CTATUCTUYECKMN 3HA4YUn-
O6xear rpyau, cm 15,2£0,12 22,0+0,19 26,6+0,22 MbiX a3t B VSY4EHHbIA Neproa
KAT, om 9,7+0,09 13.1£0,12 16,40.11 He HabniopaeTcs, 3a MUCKIIOYEHUEM
LJIMHbI FoNeHn B Bo3pacTe 12 Hepenb.

[nvHa ronexn, cm 7,4+0,08 10,6+0,06 13,1+0,10

Mpumeyanne: KAT — kocas gnvHa TynosuLla
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Y netyxoB LC anvHa ronenu B 3101 nepuog Ha 0,7 cm (5%)
6onbLue, npn P<0,01, yem y netyxos J13C.

Y Kypo4yeKk M3MEHEeHUs1 pasnuyuii No nepmogam pocTta
Mexay nokasaTensaMmn aKCTepbepa MeEHee OAHO3HAYHbI. B 4
Hepenu kypsl LIC npeBocxoasT, kyp J1I3C no obxsaTy rpyamn
Ha 0,6 cm (3,9%), npmn P < 0,01, HO ycTynatoT kypam J1I3C
no kocow anvHe Tynosuwa Ha 0,6 cm (6,1%), npu P < 0,05.
B nepvon 4-8 Hepenb CTaTUCTUYECKM 3HAYMMBbIX Pa3anNyni
HeT. K BospacTy 12 Hegenb kypsbl LIC npeBocxogsaTt kyp J13C
no o6xeaty rpyam Ha 1,9 cm (7,1%), npmn P < 0,001.

Takum 06pas3om, pasnmuns Mexay nokasaTensiMm dKC-
Tepbepa NTuL, oOTpaxatoT UX TUM NPOAYKTUBHOCTH.

BbiBoAbI

YcTaHOBNEHO, 4TO Hambonee BbICOKUA abCOMOTHbIN
npupocT Habnopaetca B nepuoa 4-8 Hepenu, a OTHOCK-
TEeNbHbINA MPUPOCT OT CYTOYHOro A0 4-HEeOenbLHOro Bo3pac-
Ta, HE3aBNCUMO OT TMMNA NPOAYKTUBHOCTU ATULLbI.

Pe3ynbraThl BbipalLmBaHus B 60NbLION CTENEHN 3aBUCAT
OT MHTEHCMBHOCTM pPOCTa NTULBI B NEPUOL 00 YETbIpEXHE-
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nenbHOro Bospacta. B nocneaywowme nepuogpl Kpusble
pocTa NETYXOB MSICO-SANYHON N SIMHHO-MSICHOW MONYAsUuin
noyTU napannesnbHbl. Y Kypodyek MSACO-ANYHOW Monynauum
HabnoaaeTcs BblcOKask MHTEHCUBHOCTbL POCTa Takxe B ne-
pvon 8-12 Hepenb.

AnHamuka pocTta ctaTen Tena, CBA3aHHbIX C MSACHOW
NPOAYKTUBHOCTbIO, Y NTUL, ABYX NOMNYASUMA nokasana, YTto
Hanbonbllee NPEBOCXOACTBO MSCO-IMHHOW MONynaumm
onbiTHasa LIC HabnoaaeTca no nokasaTento o6xeaTa rpyam
(5,0-7,7%) B Ha4aNbHOWM U GUHANBHOW CTaAMsX BblpallmBa-
HUs. 1o ocTanbHbIM NOKA3aTENSAM PA3INYMNA HE3HAYNTENb-
Hbl. BbISBNEHHbIE Pa3nn4mns NO3BONAIOT CyAUTb O B3anMOC-
BSI3W TMMNa NPOAYKTMBHOCTU C NMokasaTeNsiMn aKCTepbepa,
4YTO NO3BOJISIET NCMONb30BaTb 3TV NOKa3aTenn B Cenekum-
OHHOM npoLiecce.

PaboTa BbIrnoJIHeHa o TeMe rocyaapcTBeHHoro 3agaHvs HUP:
Ne AAAA-A18-118021590132-9
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lMoBbilLeHne KayecTBa CEMEHM
MeXBUA0BbIX TrMOpnAoB poaa
Ovis ¢ ncnonb3oBaHuem
OUOTEeXHONIorM4eckKux noaxon0B

PE3SIOME

AKTyanbHOCTb U MeToAbl. [1pn MexXBMA0BOIN rMbpuan3aummn ahdeKTUBHOCTL Nosy-
YeHUs 1 BOCNPOU3BOACTBA MMOPUAHBIX XUBOTHBIX UMEET TECHYIO B3aMMOCBSI3b C pe-
NPOAYKTUBHOCTbIO. MMOPUAHbIE CaMLibl YaCTO UMEIOT HU3KYI0 GepTUNLHOCTL. B cBsizm
C 9TUM HeoOX0AMMO NPOBOAMTL MPOLEAYPY MOArOTOBKM CNepMbl Anst fanbHERLero
1cnonb3oBaHus. Lienbio nccnenoBaHus SBRSNOCh M3ydeHne addEKTUBHOCTM UCMOSb-
30BaHUs MeToaa dnoTaumm (swim-up) ans yiydlweHus kayecTsa Cnepmbl rmopuaHbIX
camuoB. O6bEKTOM MCCeaoBaHMs aBAsSIack cnepma rmbpuaos apxapa ¢ 0BLAMM Po-
MaHOBCKOV nopopbl (1/8 apxap x 7/8 pomaHoBckas nopoaa, n = 15).

Pe3ynbTatbl. Bbili NPOBEAEH CPaBHUTENBHBIN aHAIN3 KAYECTBEHHBIX U KOIMYECTBEH-
HbIX MoKa3aTeneil CBEXenony4eHHOro, 3aMOPOXEHO-0TTassHHOro U 06paboTaHHOro
METOAOM «SWim-up» cemMeHun. Linkn 3amopaxmsBaHus-0TTavBaHUs CNepMbl COMPOBO-
Xpancs nosbiLeHVEeM nHaekca dpparmentaumn HK cnepMues v ysenmyeHnem [onam
HEMOMBUXHbIX CNepMaTo30Ma0B COOTBETCTBEHHO Ha 10% u 37% no cpaBHeHWIO co
CBEXenosly4eHHbIM ceMeHeM. KonmyecTBo cnepmMuneB C aHOpManbHON Mopdonorunei
BO3pacTasio B ABa pa3a. Mcnonb3osaHune npoLenypbl «<Swim-up» No3BOANIO0 NOBLICUTbL
cofepXxaHune NPorpeccMBHO-MOABVKHBIX CNEPMaTo301a0B B 2,1 pasa no CpaBHEHWIO
C aHaNorMyHLIM NokasaTenem, yCTaHOBIEHHBIM [J1 3aMOPOXEHO-0TTassHHON CrepMmbl
(p <0,01). MonyyeHHble pe3ynbTaTbl CBUAETENLCTBYIOT 00 3PHEKTUBHOCTH NCMNONL30-
BaHWS NPOLIEAYPbI «<SWim-up» 415 NOBbILLEHKS KAYECTBA CEMEHV MEXBWA0BbIX rnbpuna-
HbIX CaML|0B.

Improving the sperm of
interspecific hybrids of the genus
Ovis using biotechnological
approaches

ABSTRACT

Relevance and methods. The efficiency of obtaining and reproduction of hybrid
animals is closely related to their reproductive performance during interspecific
hybridization. Hybrid males often have low fertility. In this regard, it is necessary to carry
out the procedure for the preparation of semen for further use. The aim of the research
was to study the effectiveness of using the flotation method (swim-up) to improve the
quality of the sperm from hybrid males. The object of the study was the sperm from
hybrids of argali with Romanov breed ewes (1/8 argali x 7/8 Romanov breed, n = 15).

Results. A comparative analysis of the qualitative and quantitative indicators of freshly
obtained, frozen-thawed and processed by the swim-up method was carried out.
The sperm freeze-thaw cycle was accompanied by an increase in the sperm DNA
fragmentation index and an increase in the proportion of immotile spermatozoa by
10% and 37%, respectively, compared with freshly obtained semen. The number of
sperm with abnormal morphology doubled. Using the procedure «swim-up» possible to
increase the content of the progressive motile sperm by 2.1 times compared with that
established for the frozen-thawed sperm (p < 0,01). The obtained results indicated the
effectiveness of using the “swim-up” procedure to improve the quality of the semen from
interspecific hybrid males.
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O DEKTUBHOCTb NONYYEHMS N BOCNPON3BOACTBA Cellb-
CKOXO3SIICTBEHHbIX XWBOTHbLIX, B TOM 4uCie Mpu MeX-
BUOOBOW rmbpuansaumm, MMeeT TECHYI0 B3aMMOCBS3b C
penpoaykTneHocTblo [1-3]. BnusaHue rmbpuaHbIX cam-
LIOB-NPON3BOANTENE Ha CENEKUNOHHbIA 3pdekT 3Ha-
YUTENBbHO YBENINYMBAETCSH MNPV UCMONb30BAHMN UCKYC-
CTBEHHOr0 OCeMeHeHus. PesynbraTbl MCKYCCTBEHHOIO
OCEMEHEHNST 3aBUCAT OT MHOIMOYUCNEHHbIX (aKTOPOB.
OfHMM N3 BaXHENLINX SBASETCS KA4eCTBO MCMONb3yeMOM
cnepmebl. icnonbdyemasi aAna oceMeHeHus cnepma gOmK-
Ha COOTBETCTBOBATb ONpenesieHHbIM TpeboBaHusM [4, 5].
MMbpuaHble 0cobu 4acTo UMEIOT HU3KYID HepTUNbHOCTb.
JaHHbI nokasaTenb 3aBMCUT OT KOMMJIeKca BMOTUHECKMX U
abunoTtunyeckunx ¢paktopos [6-8]. KauecTBo ceMeHU He BCexX
rMOPUIOHBIX XMBOTHLIX MOXET COOTBETCTBOBATb BLICOKMM
TpeboBaHusIM. B cBSI3M C 3TUM HEo6XOAMMO MPOBOAUTL
npouenypy noAroTOBKM CNepMbl AN aNbHEWLEro uc-
noNb30BaHWA.

Cnepmaro3onabl, coaepxawmecss B 9sKynsTax ce-
MEHW, OTNMYAITCH MO XapakTepy ABWMXEHUS, CKOPOCTH,
Mopdgonormmn, coctosHuo akpocombl, AHK n ap. Hapsay
C XVBbIMU MOABMXHBIMU CepMaTo3ongamMmm oTMevaeTcs
Hann4yme MepTBbIX CNepMMEB, NPOAYKTbI pacnaga KoTo-
pbIX OKa3blBaOT OTPULLATESNIbLHOE BIUSHNE Ha XWU3HEeCMo-
COBHOCTb XMBbIX CrepmMaTo3onaoB. Passutne scnomora-
TeNbHO PenpoAyKTUBHOW TEXHOSOrMn crnocobcTBOBasio
paspaboTke 9pDEKTUBHLIX METOA0B N NOAXOLOB, Hanpas-
NIEHHbIX Ha yny4ylleHne KavyecTBa CEMEHU MOCPEeACTBOM
onodepeHunpoBkm cnepmato3omgos [9-11]. [aHHble
MeTOoAbl MO3BONSAIOT NPOBOANTL pasfeneHne cnepmarto-
30M40B Ha MNONynsiuuMM C MPOrpecCMBHBLIM OBUXEHUNEM,
C HEenpOrpecCuBHbIM ABMXEHNEM N HenoABUXHble [12].
[Ona pasgeneHns cnepmMato3oMao0B MCNONb3YT psag Me-
TOAOB, B YaCTHOCTU OTMbIBaHME OT Nna3mbl, GuabTpauuio,
LEeHTPUPYrnpoBaHne 35Kyndata B rpagueHTe naoTHOCTH,
«swim-up». [NepcnekTuBHbIM SBASETCA NOCNeAHee Ha-
npasneHve. Meton «swim-up» OCHOBaH Ha CMNOCOOHOCTU
CMepmMaTo30Ma0B MUTPUPOBATL B MOJSOBbIX MNYTAX CAMKMU.
[Ona paspeneHns cnepmueB UCMNOb3YIOT Cpeny, CXOXYIo
Mo COCTaBy C LLEPBUKASIbHOW CN3bIO.

Llenbio nccneposaHns sBASNOChb U3ydeHne adpdekTms-
HOCTM MCNONb30BaHUsa mMetoga dnotaumm (swim-up) ans
yyyLlEeHNs KayecTBa cnepMbl TMOPUAHbLIX CaMLIOB.

MeToauka

O6bEKTOM MccnenoBaHUa sBNsnacb crepMa MexBu-
[OBbIX TMOPMO0B apxapa C OBLLAMU POMaAHOBCKOM NOpOoAbI
(n = 15). cnonb3oBann CBEXEMNOJYY4EHHYI, 3aMOpPOXe-
HO-OTTasiHHYIO 1 0bpaboTaHHyl0 Me-
TOOOM «swim-up» crnepmy. OueHky

Pe3ynbraTbl

O6beM NOJTYYEHHOIN OT rTMOPUOHBIX XUBOTHBLIX HATUBHOM
cnepmbl coctasun 1,4 mn. [lons nporpeccuBHO-NOOBUX-
HbIXx (PR), HenporpeccuBHO noaswxHbix (NP) n Henog-
BWXHbIX (IM) cnepmaTo30Ma0B B MOJIYH4EHHBIX 3AKYNSATaX
cemMeHu pocturana 82, 8 n 10%, cooTBeTCcTBEHHO. 86%
CnepMmneB MMENN MHTaKTHbIE aKPOCOMbI, MHAEKC pparMeH-
Tauus saepHon JHK He npeBbiwan 16%.

Linkn 3amopaxunBaHMa-OTTanBaHUa CnepmMbl CONPOBO-
XOAnNCcs yBENMYEHNEM B 3aMOPOXEHHO-OTTASHHbIX 39Ky Ns-
Tax cemeHun nonu IM 1 NP cnepmarto3ongos Ha 50 u 12%,
COOTBETCTBEHHO (puc.). OTmMeyanocb Takxke MoBbllleHne
copepXxaHnsi CnepMreB C aHOpmMasibHOM Mopdonorven B
ABa pasa n nHgekca ¢parmeHtaumm JHK cnepmarosonaos
Ha 10% (Tabn.)

OTaeneHne XnBbix CNEPMaTo30Ma0B B 3aMOPOXKEHO-0T-
TasiHHbIX 39KYyNATax CEMEHN METOAOM «SWim-up» NO3BOAN-
J10 NOBLICUTL COAEP>XXAaHNE CNEPMUEB C NMPAMOSINHENHO-MO-
cTynaTtenbHbIM ABUXeHueM B 2,1 pasa (p < 0,01). Takxke
OTMEYanoCb CHWXEHWe A0M CNEPMUEB C aHOPMasnbHOM
Mopdonornen B 3,5 pasa n HapyLleHUsIMU B CTPYKType
OHK ¢ 26 0o 8% (p <0,01).

Puc. 1. MoasmXHOCTL CNepmMaTo30Ma0B B CBEXENOYHEHHON 1
3aMOPOXEHO-0TTasiHHOM cnepme rmbépuaHbix 6apaHoB.
PR cnepmum — nporpeccrBHO-NOABWXHbIE criepmun, NP
CMepMmnM — HeNpPOrpeccMBHO NOABVXHbIE cniepmum, IM
CcnepMun — HenoABWMXHbIE CNEPMU

Fig. 1. Sperm motility in freshly harvested and frozen-thawed semen of

hybrid rams
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Tabsmua 1. CnepmorpaMma MeXBUAOBbIX TMOPUAOB apxapa ¢ AOMAaLLHel OBLOV B 3aBUCUMOCTH

noaBMXHOCTU CNeEpPMaTo30Ma0B NpPo-
BOOWAM C WCMONb30BaHMEM nakeTa
nporpaMM  KOMIMbIOTEPHOM  OLLEHKMU
kadyectBa cnepmbl CASA (computer-
assisted semen analysis). C6op
cnepmMbl NPOBOAVAN B WUCKYCCTBEH-
HYI0 BarvHy B CE30H Pa3MHOXEeHUs
oBel, (okTabpb-gekabpb). OueHky
LLeSIOCTHOCTN aKpOCOM Onpenensinv
c nomowplo  aunddepeHunansHOro
okpawwuBaHua Oudd-Keuk. CteneHb
dparmeHtauum AOHK cnepmaTto3ou-
[OB Oonpenensnu c noMoLLbi0O akpu-
OVH-0opaHxeBoro Tecta. [lpouenypy
«SWim-up>» BbIMOJIHANN C UCMOJb30Ba-
HUEM cpepnpl 4J1s NoAroTOBKU cnepma-
TO030MA0B («MaH3ko», Poccus).

cnepmues, %

comoii, %

MueB, %
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Moka3zatenu

Jons NPOrpeccrBHO MNOABUXKHbBIX

Jlona cnepMueB C UHTaKTHOM akpo-

Jlona aHopmanbHbIX cnepmues, %

Nupekc pparmeHTaumn OHK cnep-

OT npoLeaypb NPeABapuTeNnbLHOI 06paboTkn cemenu

Table 1. Spermogram of interspecific hybrids of argali with domestic sheep, depending on the
procedure for pretreatment of the semen

* — pasHuua goctoBepHa npu p < 0,01

Cnepma
T 3aMOPOXEHHO- rocne npoueaype!

OTTasiHHas «Swim-up»

82,00+4,0 41,0£2,0 86,0+5,2*
90,6+3,6 80,6+3,2 92,0+4,5
7,424 18,9+3,4 5,0+0,5*
16£2,5 26+3,6 8,0+1,5*
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BbiBOAbI

Mcnonb3oBaHne metoga dnotauum (BCMabITUE XUBbIX
CnepmaTo30M0B) MO3BOJISIET MOBLICUTb GMONOMMYECKYIO
MOJIHOLEHHOCTb CEMEHN MeXBUOO0BbIX rmbpuaos. Mpume-
HeHWe AaHHOro NoaxoAa crnocoBCTBOBAIO CHUXKEHWIO 40N
CrMepMMEB C Pa3/INYHBbIMU HAPYLLUEHUSIMU, B 4aCTHOCTU IM n
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NP-cnepmueB, ¢ aHopmanbHOM Mopdonornen n HapyLle-
HMAMK CTpykTypbl HK cnepmmes.

UccnenoBaHusi BbINOHEHbI 1Py pUHAHCOBOV NoAAEePX-
ke MuHuctepcTBa Hayku v BbicLuero obpasoBaHus P,
Tema N2 AAAA-A18-118021590132-9.
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[eHeTUYeCcKue MapKepbl MACHOMN
NPOAYKTUBHOCTU POMAHOBCKOMN
nopoabl oBeu,: IGFBP-3, GHo

n CAST

PE3IOME

AKTyanbHOCTb U MeToAbl. [11 NpoBefeHUs MOSEKyNSPHO-reHeTUYEeCKOro aHanm3a
6bINN B3ATHI YLUHbIE BbILLMMbI Y OBEL, POMAHOBCKO NMOpoAbl MyKpononynsumii dpoc-
naBcKoi obnacTu. M3yyeH nonnmopduram reHoB 6enka 3 Tuna, MHMIMBUPYIOLWEro WH-
cynmHonopo6HeIt dakTop pocta (IGFBP-3), ropmoHa pocta (GHo) v kanbnactatmHa
(CAST) B MmKkpononynsLmsax pOMaHOBCKOW MOPOAs! OBeL, Apocnascko obnactu. Mpo-
BEleHa CeNEeKLMOHHO-TeHeTMYeCKas OLeHKa nokasareneit X1Boi Macchl OBeL, Mo BO3-
pacTHbIM NeproaamM B 3aBUCUMOCTH OT FreHOTUNA.

PesynbTatbl. BoisiBneHbl ABa BapuaHta nonumopduama reHa IGFBP-3: romosurorta
(FF) n reteposurota (FG). YacToTta BcTpeyaemocTtv anneneit F n G coctasuna 94% un
6%, COOTBETCTBEHHO. XXUBOTHbIX, HOCUTENe reHotuna GG B nccnegyemor nonynsaumm
BbISIBNIEHO HE Obn0. OueHka nonuMopduama reHa GHo B nonynsiLmm pomMaHoOBCKUX OBEL,
nokasana Hanuuue Tpex BapuaHTos reHotunos AA, AB 1 BB, ¢ yactoTol BCTpevyaemo-
ctn annenein A B — 63% n 37%, cooTBeTCTBEHHO. [py oueHke nonumopduama reHa
CAST BbisiBneHo 3 reHotrna MM, MN 1 NN ¢ pa3nnyHoii 4acTOTOIM BCTPEYaEMOCTH.
CooTHoweHue anneneii M n N B nonynsiumm coctasuno 74% v 26%, COOTBETCTBEHHO.
MokazaTtenn Habnogaemoit (Ho) n oxugaemoii (He) reTepo3nroTHoCT no uccneao-
BaHHbLIM reHoTunam Haxogatcs B npeaenax 0,11-0,62 n 0,10-0,47, COOTBETCTBEHHO.
YCTaHOBNEHO, YTO XMBOTHbIE C reHoTUnom IGFBP-3FG umenu 1ocToBepHO G0MbLUYIO
XMBYIO Maccy B Bo3pacTe 10 MecsiLeB No CpaBHEHUIO C HocuTensamu reHoTuna IGFBP-
3FF Ha 5,7%. Mo reny GHo HanbonbLuee 4OCTOBEPHOE NPEBOCXOACTBO MO XMBOV Macce
BO BCE MCCelyeMble BO3PACTHbIE Nepuofbl BbiiBNEHO Yy 0cobeit ¢ reHoTunom GHoAB,
koTopoe coctaBmno oT 0,5% o 12,9%. XuneoTHble ¢ reHoTnom CASTMM npeBocxo-
Annn xunBoTHbIX ¢ reHotnom CASTMN n CASTNN B Bo3pacTe 5 mecsiues Ha 5,61% u
14,8%, a B Bo3pacTe 10 mecsueB Ha 4,53% n 11,3%, cOOTBETCTBEHHO. [pOBEAEHHbIE
MCCNEenoBaHNS NO3BONSAT YCKOPUTL CENEKLMOHHbIA MPOLLECC U NOBLICUTL PeHTabenb-
HOCTb OTpac/u.

Genetic markers of meat
productivity of the Romanov sheep
breed: IGFBP-3, GHo n CAST

ABSTRACT

Relevance and methods. For molecular genetic analysis, samples taken from
Romanov sheep in micro-populations of the Yaroslavl region from the ear by pluck were
isolated. Polymorphism of genes of the type 3 protein that inhibits insulin-like growth
factor (IGFBP-3), growth hormone (Gh), and calpastatin (CAST) in micro-populations of
Romanov sheep of the Yaroslavl region was studied. A selection and genetic assessment
of live weight indicators of sheep by age periods, depending on the genotype, was
carried out.

Results. Two variants of IGFBP-3 gene polymorphism were identified: homozygote (FF)
and heterozygote (FG). The frequency of F and G alleles was 94% and 6%, respectively
No animals carrying the gg genotype were identified in the study population. Evaluation
of gene polymorphism in the population GHo Romanov sheep showed the presence
of three genotypes AA, AB and BB with frequency of allele A and b — 63% and 37%,
respectively. When evaluating the CAST gene polymorphism, 3 MM, MN, and NN
genotypes were identified with different frequency of occurrence. The ratio of M and N
alleles in the population was 74% and 26%, respectively. Indicators of observed (Ho) and
expected (He) heterozygosity for the studied genotypes are in the range of 0.11...0.62
and 0.10...0.47, respectively. It was found that animals with the IGFBP-3FG genotype
had a significantly higher live weight at the age of 10 months compared to carriers of
the IGFBP-3FF genotype by 5.7%. For the GHo gene, the greatest significant superiority
in live weight in all the studied age periods was found in individuals with the GHoAB
genotype, which ranged from 0.5% to 12.9%. Animals with the CASTMM genotype
outperformed animals with the CASTMN and CASTNN genotypes at 5 months of age
by 5.61% and 14.8% and at 10 months of age by 4.53% and 11.3%, respectively. The
conducted research will speed up the selection process and increase the profitability of
the industry.
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BeepeHne

OBUEBOACTBO SABNSIETCHA aKTMBHO Pa3BMBAlOLLENCS OT-
pacnbio XxnBoTHoBoacTBa. B Poccuitickon depepauum Ha-
cumTbIiBaeTCcs okono 40 nopos oBew, 4To co3aaeT 6onbLune
BO3MOXHOCTM O CENekLUMOHHbIX MeponpuaTtuii. OBue-
BOACTBO B Poccun Bcerga siBNsinocb BOCTPeEGOBaHHbLIM U
MepPCNEKTUBHbIM HanpaBieHNEM XMBOTHOBOACTBA, OCHOB-
HOW pOJiblo KOTOPOro ObIno obecnevyeHne NoTpedbHOCTU B
npPoAyKTax NUTaHnsa 1 Opyrux cneumeuyHblix Buaax Cbipbs
[1,2,3].

TpagVUMOHHO CENEKUUs Ha MOBLILLIEHNE MSICHOW Mpo-
OYKTUBHOCTU OBEL, OCHOBBLIBAETCH Ha uccnenoBaHum de-
HOTUNUYECKNX MNOKasaTenen CeNnekUMOHHbIX MPU3HAKOB
>KMBOTHbIX 6€3 NCMONb30BaHUA FEHETUHECKOrO0 MapkmMpoBa-
HUs. B HacTosiLee BpeMsi 3HaHUS 06 OCHOBHBbIX FreHax, CBsi-
3aHHbIX C POCTOM OBEL, 1 0COBEHHOCTSIMU NPOM3BOACTBA
MsiCa, CPaBHUTENbHO OrpaHnyeHsl [4, 5].

B CcBSA3M C N3MEHEHNSAMN NHTEHCUBHOCTU 1 HaNpPaB/ieH-
HOCTM 3KOHOMWYECKUX MPOLECCOB HapalyBaHUsS Cellb-
CKOXO35IICTBEHHOrO Npom3BoacTBa Oonblie BO3pacTaeT
3Ha4YeHne ObICTPOM M TOYHOW OLIEHKM MMEIoLEerocs B fo-
nynsumm reHodoHaa u onpeaeneHns HOBOM CENEKLIMOHHOMN
cTpateruu. Moatomy Bce 6osbLuee 3HaYeHre NpruobpeTaioT
MeTOoAbl MapKep-acCouMMPOBAHHON Cenekuuun, no3Boss-
lowe BeCTM OTOOP MO NPUOPUTETHLIM reHoTunam. Takue
MeToAbl MOMOraeT yCkopuTb nNpouecc GopMUpOBaHUS re-
HOOHAA, HECYLLEro 3Ha4YMTeNbHOE KOJIMYECTBO anfefb-
HbIX BAPMAHTOB, OTBETCTBEHHbIX 32 XeNaTesbHble NPOAYyK-
TVBHbIE NPU3HAKM XXUBOTHBbIX [6, 7].

B coBpeMEHHbIX YCNOBUSAX PbIHKA AJ1S MOBbILLEHUS 9KO-
HOMMYeckol apPEKTUBHOCTM OTPac/in OBLLEEBOACTBA HEOO-
XO0OMMO pPasBuTME NOoTeHumana MACHOW NMPOAYKTUBHOCTH,
6€e3 3HAYNTENBHOMO YBENMYEHUS 3aTPaT Ha NPOM3BOACTBO
6apaHuHbI [8].

B TOX€e Bpemsi USBECTHO, 4YTO BHE 3aBUCUMOCTU OT 3KO-
HOMMYECKUX YCIIOBUI YCMAELLHOE Pa3BUTUE AAHHOMO CEKTO-
pa obecneyrBaeTCs NOBLILLEHVEM U3YHEHHOCTM BOMPOCOB
pasBeneHust, cenekunmn, TEXHOMOrMN KOPMAEHUSA U COaep-
XaHuWs, a TakkKe HaJIMYMEM TOYHbIX FTEHETUYECKUM MapKe-
POB NPOAYKTUBHOCTW OBEL,

B 3aBucumMoCTM OT reHoTMna MoxeT GOopMMpoBaTbLCH
pasnuyHbIi Anana3oH BO3MOXHbIX ¢eHoTunoB. [Mpuopu-
TETHLIMM MapkepamMn MSICHOW MPOAYKTUBHOCTU SIBASIIOTCA
nonuMop@un3M reHoB, SKCMPECCUs KOTOPbIX HaMpsaMyo
BNINSIET HA 3KOHOMWYECKM BadKHble OCOOEHHOCTU XWMBOT-
HbIX. Ha 9TK ¢akTopbl OKa3bIBAIOT 3HAYUTENBLHOE BNSHUE
annenbHble BapuaHTbl Cleaylowmx reHoB: reH 6enka 3
TMNa, UHrMGUPYIOLLEro NHCYIMHONOA06HLIN dhakTop pocTa

BREEDING, GENETICS I

(IGFBP-3), ropmoHa pocTta (GHo), kanbnactatnHa (CAST)
[9,10, 11, 12].

Llenbio nccnenoBaHuin SBASNOCH U3YYnUTb FEHbl MSCHOM
npoayktnsHocTn IGFBP-3, GHo n CAST 1 B3aMMOCBS3b X
nonumopdunamMa ¢ NpoayKTMBHbIMU NPU3HaKamMm OBeL, po-
MaHOBCKOM Nopoabl.

B 3apaym nccnenoBaHus BXOAWIO U3yYeHUe NoMMop-
dunama reHoB IGFBP-3, GHo n CAST B Mukpononynaumax
POMaHOBCKOW MOpOAbl OBELL; CENeKLMOHHO-reHeTnyeckas
OLEHKa MnokasaTenen XVBOW MacChbl OBeL, MO BO3pPaCT-
HbIM MEPMOLAaM; N3y4eHne B3aMMOCBA3M reHOTUNna reHoB
IGFBP-3, GHo 1 CAST ¢ X039MCTBEHHO-LIEHHBbIMMW NPU3Ha-
Kamu.

MaTepuansi U meToAbl

[lna npoBeneHns MoeKkynsipHO-reHeTUYeCcKoro aHanmsaa
OblIN B3AThI YLLIHbIE BbILWMIMbI Y OBEL, POMAHOBCKOM NOPOAbI
MuKpononynauni Apocnasckor obnactn, GUKCMPOBaHHbIE
B 96% cnupTe (n = 326 ron.). Knetounyto AHK Bbliaensnm
npu nomowm Habopa [AHK-3kcTtpaH-2 (3A0 «CuHTON>,
Mocksa). N3 obpasuos reHomHol OHK npu nomowm no-
nvmepasHon uenHon peakuum (MLUP) cnHTesnposanu pag,
dparMeHTOB umccnegyemMbix reHoB. [locnenoBaTenbHOCTb
npanmMepoB, YC/I0BMS NPOBEAEHMS peakumn, a Takke pas-
Mep NONy4YeHHbIX pparMeHToB NpuBeaeHbl B Tabnuue 1.

CuvHTe3 pparmMeHTOoB NpoBoawn B 15 MK peakuMoHHOM
cmecu, kotopas Bkodana B cedbsa 100-200 Hr kneToyHown
OHK, no 0,8 nmonb kaxporo nparimepa, no 200 HMONb
yeTblpex [Ae30KCMpUboHykneoTuaoB, a Takke 1,25 eg.
Tag-nonumepasbl. KoHueHTpaums MgCl, B kOHe4HOM pac-
TBOpe coctaBuna 0,15 mkM. Monnmopodunam reHos CAST,
IGFBP-3 u GHo aHanusuposanu metogom MNAP®-aHanu-
3a (noAMMopdU3M AJNH PECTPUKLNOHHBIX HparMeHToB) C
MCNObL30BAHNEM 3HOHYKNEa3 pecTpukummn Msp | (CTCGG
GGCIC) u Hae Ill (GGTCC CCIGG). Peakunio pecTpuk-
UMM nposoamnn B 15 MK peakuMOHHOW cMecu, KoTopas
copepxana 1,5 mkn 10-kpaTtHoro 6ydepa n 1,5-3 eanHny,
COOTBETCTBYIOLLEr0 depMeHTa C Bblaepxkoi 12—16 yacos
npu 37 °C. AHanm3a pe3ynbLTaToB aMmnandukaummn n oiaviH pe-
CTPUKLMOHHBIX pparMeHToB NpoBoannun B 2 1 B 4% arapos-
HOM rene, COOTBETCTBEHHO, C A06aBNeHNeEM BGPOMUCTOro
atnams, npu 120 B B TeveHne 120 muH. Mocne anekTpodo-
pes3a arapo3Hbiii reflb BU3yann3nposanu Ha TPaAHCUITIOMU-
HaTope Biorad chemidoc n aHanuaupoBann nNpu NOMoLLM
nporpammel Image Lab.

YacToTa reHoTUNnoB W annenei, 3HadeHns Habnopae-
mMom (Ho) n oxxmpaemoit (He) retepo3nrotHocTu Gbinin pac-
CHYUTaHbl N0 CTaHAAPTHbIM MeToamkam [13].

Tabnuua 1. MocnepoBaTeNbHOCTb ONIUrOHYKIEOTUAHBIX NPAiMEPOB U YC/IOBUS NPOBEAEHUS PpeaKLunm

Table 1. Sequence of oligonucleotide primers and reaction conditions

Ten MocneposatensHOCh NpaiiMepoB

Pasmep nonyyaemoro

Ycnosus peakuuu dparMeHTa, m.H.

nepBoHavanbHasa geHaTypaums 94 °C — 5 MuH., aeHa-

F:5’-GCGTGAGACAGAATACGTGAG-3’

Typaums 94 °C — 1 MuH.15 cek., omkur 63 °C — 1 MUH.,

JeEiPy R:5’-AGTGTGTCCTCCATTTCCCG-3’ cuHTes 72 °C — 1 muH. 40 cek., (Bcero 34 umkna), 3aBep- S
watowmii cuHtes 72 °C — 10 MuH.
nepBoHavanbHas aeHatypaums 95 °C — 5 MuH., AeHary-
GHo F5’-GGGGAGGCAGGAAGGGATGAA-3’ paums 95 °C — 40 cek., omxur 62 °C — 40 cek., CUHTe3 536
R:5’-GGCAGATGGGTGGTTGGTCGG-3’ 72 °C — 1 MuH. (Bcero 32 uukna), 3aBepLuaioLnii CMHTE3
72 °C — 10 MUH.
nepBoHayvanbHasa aeHaTypaums 95 °C — 5 MuH., geHaTty-
CAST FE5’-TGGGGCCCAATGACGCCATCGATG-3’ paums 95 °C — 1 MUH., omxur 62 °C — 1 MUH., CUHTE3 622
R:5’-GGTGGAGCAGCACTTCTGATCACC-3’ 72 °C — 2 MuH. (Bcero 34 uukna), 3aBepLuaioLLnii CUHTEe3
72 °C — 10 MUH.
11-12 ® 2020 | Agrarian science | ArpapHas Hayka | ISSN 0869-8155




38

Cratuctuyeckas obpaboTtka npo-
BogMMacb C MOMOLWbID CPEACTB
«Microsoft Excel» no o6wenpuHATLIM

Tabsvua 2. AnnenbHblii NonMMopeuU3M MUKPONONYNSLMM OBEL, POMAHOBCKOW NOPOALI N0 reHam
MsICHOW npoaykTMBHOCTM (n = 326 ron.)

Table 2. Allelic polymorphism of Romanov sheep for the meat productivity genes (n = 326)

MeToamKam.
IGFBP-3 GHo CAST

Pe3ynbTaThl U UXx oﬁcqu:,euue YacTora BCcTpe4aeMocTu reHoTunos (M+m)

CoBpeMeHHbIN CENEKLMOHHbIN er 0,89+0,02 AA 0,32+0,03 MM 0.51%0,03
npoLecc, Hapsigy C TPaaVUUMOHHBIMU
MeToAaMN OLeHKM 1 oT6opa no de- FG 0,11+0,02 AB 0,62+0,03 MN 0,46+0,03
HOTUNy, TMNpeaycMaTtpueaeT BHeEApE- GG BB 0,06+0,01 NN 0,03+0,01
HUE TEHEeTUYeCKUX MPUEeMOB OLEHKU y

Yacrora BcTpeyaemocTy anneneii (M+m)

reHoTuna >MBOTHbIX. $pocnaBckas
obnacTtb ABNSETCA 30HOW MPOUCXOX- F 0,94£0,01 A 0,63+0,02 M 0,74+0,02
ASHWA 1 TPAAMLIMOHHOTO PasBeneHNs G 0,06+0,01 B 0,37+0,02 N 0,26+0,02

OBeL, POMaHOBCKOM Nopoabl — npea-
CTaBUTENS LLEHHOro reHodoHpa oTte-
YeCcTBEHHOW cenekumn [14]. 0,11

OueHka nonvmopdusma re-
HOB-KaHOMAATOB MSICHOW MPOAYKTUB-
HOCTW aBTOXTOHHOW MOMNyASiLMN OBELL,
POMaHOBCKOW nopoapl NpeactasneHa
B Tabn. 2.

B pesynbrate MUP-MNOP® aHann3a BbloeNeHbl BEPOSIT-
Hble BapuaHTbl nonumopdunama reHa IGFBP-3: romosuro-
Ta (FF), nmetowas komnnekc dparmeHToB pasmepom 201,
200, 87, 67, 56, 19, 16, 8 n.H.; nretepo3uroTa (FG), npea-
CTaBfieHHas kak ¢pparmeHTbl annHon 201, 200, 174, 87, 67,
56, 19, 16, 8 n.H. (puc. 1).

YactoTa annens F coctaBuna 94%. MNpu 3TOM XUBOTHbIX,
HocuTenel reHotuna GG, B nccnegyemor nonynsiumm Bbi-
SIBNIEHO He Obino (Tabn. 2).

OueHka nonmmopdmama reHa ropMoHa pocTa B nonyns-
LLMM POMaHOBCKUX OBEL, MoKa3sasa Ham4yme Tpex BapnaHToB
reHotmnoB AA, AB n BB, ¢ 4acToTOI BCTpE4aeMoCcTu anne-
nen An B — 63 n 37%, cootBetcTBeHHO. Ha puc. 2 npen-
CTaB/IeHbl Pe3ybTaThl peakunmn No BbISBEHNIO TEHOTMMOB
reHa GHo: romosuroTa (AA), umeiowas komniekc gpar-
MeHTOB pa3mepom 296, 202, 110, 100, 94, 68, 49, 24, 22, 8
n.H. n reteposuroTta (AB), npeacTaBneHHas kak pparmeH-
Tbl AnnHoi 296, 275, 202, 110, 100, 94, 68, 49, 24, 22, 21,
8 n.H.

len CAST paccmaTpuBaeTcs B Ka4eCcTBe 04HOro U3 nep-
CMEeKTUBHbIX MapkepoB Mo Habopy XMBO MaccChbl U Kaye-
cTBa Msca oBel,. Mpu oueHke nonumopdmama reHa CAST
YCTaHOBJIEHO 3 rEHOTUMNA C Pa3/INYHOM YaCTOTOM BCTpeyae-
MocTu (cMm. Tabn. 2, puc. 3). CooTHoweHne annenen M N
B NOMNyASLuMmM coctaBuno 74 n 26%, COOTBETCTBEHHO.

0,10

Puc. 2. Pesynbratsl pectpukummn ¢pparmenta reHa GHo, mapkep
MonekynspHeix Macc — M28 (3000, 1500, 1000, 900, 800,
700, 600, 500, 400, 300, 200, 100), pectpukrada — Hae I, 4%
arapo3Hblii refb
Fig. 2. Results of restriction the GHo, molecular mass marker — M28 (3000,
1500, 1000, 900, 800, 700, 600, 500, 400, 300, 200, 100), restriction
enzyme- Hae lll, 4% agarose gel

HaGniopaemas retepo3urotHocTb (Ho)
0,62 0,46
Oxupaemas retepo3urotHocts (He)

0,47 0,39

Puc. 1. Pesynbratsl pectpukummn ¢pparmenTa reqa IGFBP-3, mapkep
MonekynsipHbix Macc — M28 (3000, 1500, 1000, 900, 800,
700, 600, 500, 400, 300, 200, 100), pectpuktasa — Hae lll, 4%
arapo3HbIli renb

Fig. 1. Results of restriction the IGFBP-3, molecular mass marker — M28
(3000, 1500, 1000, 900, 800, 700, 600, 500, 400, 300, 200, 100),
restriction enzyme- Hae Ill, 4% agarose gel

Puc. 3. Pesynbrathl pectpukummn pparmenta reHa CAST, mapkep
MonekynsipHelx Macc — M28 (3000, 1500, 1000, 900, 800,
700, 600, 500, 400, 300, 200, 100), pectpukTaza — Msp |, 4%
araposHblii refb
Fig. 3. Results of restriction the CAST, molecular mass marker — M28
(3000, 1500, 1000, 900, 800, 700, 600, 500, 400, 300, 200, 100),
restriction enzyme- Msp |, 2% agarose gel
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Tabsmua 3. MNokasarenu XuBoi Macchl OBEL, B 3aBUCUMOCTH OT reHotuna (n = 326 ron.)

Table 3. Indicators of live weight of sheep depending on the genotype (n=326)

Xusas macca, kr (Mtm)

BREEDING, GENETICS I

Xapaktepuctuka nonynauunm oseud, no
rnokasaTensaM XMBOW MacChbl B padHble
BO3pacCTHble nepmnodbl B 3aBUCUMOCTU
OT reHoTuna.

TeHoTunbl B BO3pacTe 5 B Bo3pacTe 10 YCTaHOBNEHO [OCTOBEPHOE mnpe-
HRUDORACTHH npu oT6MEKe MecsiLes Mecs-LieB BOCXOACTBO OTAEJIbHbIX TEHOTUMOB MO

TeH Genka 3 TMNa, MHrMOMpYIOLLEro MHCYNUHONOAOOHBINA dakTop pocTa (IGFBP-3) KNBOV MACCE B OTAETIbHBIE KOHTPOJIb-

Hble TOYKM (CM. Tabn. 3). Tak, XMBOT-

FF 2,03+0,04 19,93+0,26 27,12+0,35 39,73+0,36 Hble ¢ reHoTunom IGFBP-3FG umenu
FG 1,91£0,10 20,94£0,88 28,11%1,05 41,98+1,06** A0CTOBEPHO GOJbLLIYIO XMBYIO MaCCy B
Bo3pacte 10 mecsiLeB NO CPaBHEHUIO

few ropmoka pocta (GHo) ¢ HocuTtensamn reHotuna IGFBP-3FF

AA 1,78+0,07 19,93+0,54 26,96+0,64 39,66+0,70 Ha 5,7%. lNockonbKy 4YacTtoTa BCTpe-
AB 1,93£0,06** 21,1120,33**  28,58+0,41***  41,20:0,44** 426MOCTU XenarenHoro anniens G B
nonynsiuumn coctasnsiet nnwbe 6%, TO

BB 1,71£0,09* 20,27+0,86 28,02+0,88 41,01£1,43 ncnonb3osaHue reHa IGFBP-3 B kaue-
leH kanbnactaruHa (CAST) CTBE KaHAMaaTa ans oLeHKu u otbopa

MM 1,64+0,04 20,89+0,39 20,3540,44**  42,40+0,49*** M0 XMBOV MAcce 3aTpyAHNTENLHO. 0
reHy GHo Haubonbluee gocToBepHOe

MN 1,92+0,06*** 20,98+0,47 27,79+0,55 40,56+0,61 NPEBOCXOACTBO MO XMBOW MAacce BO
NN 1,94+0,24 19,36+2,36 25,56+2,23 38,08+2,90 BCE nccnefyemMole BO3pacCTHbIE NEPU-

OueHka ypOBHS reTepO3nUroTHOCTU ABNSIETCSH BaXHbIM
KPUTEPUEM MPU BLIABIEHUN FEHETUYecKkon anddepeH-
umMaumm n cteneHn nHbpepHocTM nonynsumm (taén. 2).
Mokazatenun Habnogaemoi (Ho) n oxuagaemoii (He) rete-
PO3UroTHOCTU MO UCC/IeA0BaHHbLIM reHoTunam Obln He-
0JVHaKoBbIMU. HanBbICLlee 3Ha4YeHMe BbISIBNIEHO MO reHy
GHo (0,62 n 0,47, cooTBETCTBEHHO). [Mpn 3TOM NO BCEM
nccnegyembiM reHaMm Habniogaemasi reTepo3vroTHOCTb
Obla Bbile, YEM OXUAAeMast, 4HTO FOBOPUT O HanpaefieH-
HOM ayT6peaHomM noadope, NpeBannpyloLLLEM B MUKPOMO-
nynauun.

KvBasi Mmacca BnsieTcs OAHUM U3 OCHOBHbIX CeNeKLMOH-
HbIX MPU3HAKOB OBeL,. YBENMYeHWe nokasartenen rmaBHbIM
06pas3oM gocTuraeTcs Co3gaHMeM ONTUMASIbHbIX YCOBUIA
KOpPMJIEHUS 1 coaepxanunst. OgHaKko, BbISBIEHNE XMBOTHbIX
C XenaTefbHbIMU FreHOTUNaMn, crnocoOHbLIMU NPOSIB-NATb
MakcuMasibHyl0 NPoayKTUBHOCTb YyXXe B paHHEM Bo3pacTe,
MO3BOJIUT YCKOPUTb CENEKUMOHHbIA NPOLLECC M MOBLICUTb
YPOBEHb peHTabenbLHOCTK oTpacnau. B tabn. 3 npueeneHa
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0fbl BbISIBIEHO Y 0CO6El C reHOTUMOM

GHOoAB, koTopoe cocTtasuo ot 0,5 no

12,9%. Mpu aTOM OHM gocTUranu on-
TUMaNbHOM XUBOW MacChl K BO3pacTy NepPBOro OCEMEHe-
Hua — 10 mecsiues, 41,2 kr.

Kak BuaHo 13 1abn. 3, X1uBoTHble ¢ reHoTunom CASTMM
NPEBOCXOAUN XUBOTHbIX C reHoTunoMm CASTMN n CASTNN
B Bo3pacTte 5 mecsues Ha 5,61 n 14,8%, a B Bo3pacte 10
mecsiueB — Ha 4,53 n 11,3%, cooTBeTcTBEHHO. CXOAHbLIE
pe3ynbTtaThl 6bII nonyyeHbl floHyapeHko M. ¢ coaBTopa-
Mn (2018) npn nccneposaHun reHa CAST y 3anagHo-cu-
BGu1pcKon MacHO nopoabl osel [15].
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[aHHas HULA OTKPbIBaeT 60sbluMe NepcrnekTMBbl AN pas-
BUTUS OU3Heca.

Ang AMHaMUYHOrO Pa3BUTUS 3TUX OTPAC/EN XUBOTHOBOA-
CTBa B PErMoHe npenyCcMOTPEHbl Mepbl roCyAapCTBEHHON
noanepXkn arpapues. B yacTHOCTU, AencTByOT cybcnamm
Ha BO3MELLEHWe YacTu 3aTpart Ha NOKYrKyY nieMeHHbIX OBEL,
1 KO3, COAEPXKAHUE N NCKYCCTBEHHOE OCEMEHEHNE XMBOT-
HbIX, AOTaLMN HA peann3aLmio NPON3BEAEHHO NPOAYKLUNN,
KOMMEHCaLMIO YacTn 3aTpaT Ha BO3BeLAEHME 0OLEKTOB A5
copepxaHna ckota. Kpome Toro, ana ¢epmepos Hmuxero-
POACKON 06/1aCTV NPeayCMOTPEHA BO3MOXHOCTb MOMY4nTb
rpaHT Ha pa3BUTUE OBLEBOOYECKOIro MM KO30BOAYECKOrO
X039CTBA, B TOM YMC/E MO HaLMOHaNbHOMY NPoeKkTy «Ma-
J10€e 1 cpeaHee NpeanpUHUMaTENbLCTBO U NogaepXka NHAN-
BUAyasbHOM NpeanpUHUMaTENIbCKO MHNLMATUBSI».
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BREEDING, GENETICS I

Pa3paboTka u ucnosb3oBaHue
B CeNleKLun CBUHEeW UHO,EKCOB
pPe3nCTEHTHOCTU U UMMYHHOIO
crartyca

PE3IOME

AKTyanbHOCTb U MeTOAMKA. [1peaIOXEHbI CENEKLMOHHbIE MHAEKCHI MO MoKa3aTensm
€CTECTBEHHOI pe3ncTeHTHOCTM (MP) n mmyHHoro ctatyca (MC). [ins oueHkn cocTos-
HWSt eCTECTBEHHOMN PE3UCTEHTHOCTI OPraHMama CBUHel Obiin U3y4eHbl 8 nokasartenei,
OTPAXAILLUX COCTOSIHWAE YETLIPEX 3ALLUTHLIX CBOMCTB KPOBMW: BAKTEPMOCTATUYECKNX,
QHTUIrEHCBSA3bIBAOLLMX, HakTEPMONU3UPYOLWLMX 1 daroumuTapHbIX. [ns OLeHKM UMMYH-
HOro cratyca pa3paboTaH KOMMIEKC CTaHAAPTHbIX M YHUDULMPOBAHHLIX TECTOB Nep-
BOIO 1 BTOPOro ypoBHei. K nepBoMy OTHOCSTCS peakumy po3eTkooOpa3oBaHus ais
KOIMYECTBEHHOrO onpeaenenus T- n B-numdounTos, onpegeneHne cogepxanus Ig
G, Ig A, Ig M B CbIBOPOTKE KPOBM METOLOM pagmansHon nmmyHoanddysun (PUAI) B
rene n KOMYECTBEHHOTO ONpeaeneHmns ak-TMBHbIX GarounToB U3 Yncna HeNTPoOPub-
HbIX FPaHY/IOLMTOB B PEaKLMN C MHEPTHBIMK YacTULAMK MENAMMHODOPMaNbAErnaHbIX
NaTekcoB., a He ¢ HakTepmsamu. K TecTam BTOPOro YPOBHS OLEHKM UMMYHHOIO CTaTy-
ca OTHOCHTCS ONpefeneHne KonuyecTsa T-nMMbOoLMTOB pas3nmyHbIx cybnonynsumii B
NMMAOOLMTOTOKCUYECKOM TECTE.

Pe3ynbrathbl. [IpoBefeHa OLEHKa NOrofloBbst CBMHEN U 0TOOP MONOAHSIKA MO UHAOEK-
CaM C LIeNbIo NMOBbILUEHWS PE3UCTEHTHOCTY K YCIIOBHO-NATOrEHHOW MUKpodIope.

Development evelopment and use
of resistance and immune status
indices in pig breeding

ABSTRACT

Relevance and methods. Selection indices for indicators of natural resistance
(NR) and immune status (IS) have been proposed. To assess the state of pig natural
resistance, 8 indicators that reflect the state of four protective properties of blood have
been studied. They are: bacteriostatic, antigen-binding, bacteriolizing and phagocytic.
To assess the immune status, a set of standard and unified tests of the first and second
levels has been developed.

Results. The first includes rosette formation reactions for quantitative determination of
T- and B-lymphocytes, determining Ig G, Ig A, and Ig M count in blood serum by radical
immunodiffusion (RID) in gel, and quantitation of active phagocytes from neutrophilic
granulocytes in reaction with inert particles of melamine-formaldehyde latexes. Tests
of the second level of immune status assessment include determining the number of
T-lymphocytes of various subpopulations in the lymphocytotoxic test. The pig population
has been evaluated and young animals have been selected according to the resistance
index in order to increase resistance to conditionally pathogenic microflora.
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BeepnexHue

OT6Op CeNbCKOXO3ANCTBEHHbLIX XWUBOTHLIX MO CENeKum-
OHHbIM WHAEKCaM MOy4YMn LUMPOKOE PacrnpocTpaHeHue
[1]. MaBHbIM BOMPOCOM MpW KOHCTPYMPOBAHUN NHOEKCOB
agnaeTca onpegeneHve koadduumeHta CTaTtMcTM4eckoro
Beca npusHakoB. B o0lem BMae MHAEKC PE3NCTEHTHOCTU
npeacrtasnseT cobol cneayoLee PaBeHCTBO:

P =KX, + KXy +... + K X,

roe K — BecoBoi KO3ddUUMEHT Npu3Haka; X — BennynHa
npu3Haka B HaTypPasibHOM BbIPaXXEHUN.

[ecatkn nokazaTtenen xapakTepusyloT Pe3NCTEHTHOCTb
opraHnama kK mukpodnope. 3Tn nokasartenn He paBHbl MO
CBO€EW 3Ha4YMMOCTN. [03TOMY A5 OLLEHKN PE3NCTEHTHOCTU
opraHnama Hy>XeH KOMMIEKCHbIN nokasaTernb [6].

Mo-BMaANMOMY, HE UMEEeT CMbIC/a 06beAMHATL B OAHOM U
TOM Xe MHAEKCEe NnokasaTennm MMMYHHOro crtartyca [2] n pe-
3UCTEHTHOCTU [6]. MokasaTenn pesMCTEHTHOCTN TOXE HYX-
HO anddepeHumpoBaTb NO onNpeaeneHHbiM rpynnam [4, 5].

OOLWMM y BCEX NHOEKCOB ABMASETCA NPUHLMN UHANBUAY-
aslbHOM OLLEHKM XXMBOTHOMO B 6annax ¢ y4eToM ctaTuctmye-
CKOro Beca kaxaoro npusHaka [3].

MeToauka nccneposaHun

[ns oueHkn COCTOSIHUSI eCTECTBEHHOW PE3UCTEHTHO-
CTW OpraHu3ma CBUHEN B XO3SMACTBE WHOMBUAYANbHOrO
npeanpuHumatens Kucnoesa Onera Onerosuya B nocenke
AHoBo-Mpywescknin  OkTaBpbCckoro pavioHa PocToBckoi
obnacTn y cBuHel KpynHoi 6enoit nopoabl U NOMECHbIX
ceuHen1/2 Kb1/2 J1 6binn ndyyeHol 8 nokasaTtenen pesu-
CTEHTHOCTW K YCJZIOBHO MNaTOreHHom mukpodnope: nm3o-
UMMHas 1 6akTepuumaHas akTMBHOCTb CbIBOPOTKM KPOBU,
BGakTepmocTaTnyeckas CnocoOHOCTb CbIBOPOTKM KPOBU, pe-
akuuun arrmioTUHaLMK ¢ ABYMS aHTUreHaMu, peakums CBsi-
3blBaHWSi KOMMIEMEHTa 1 nokasaTenu ¢parountosa [6].

[nsa oueHkn nmmyHHoro crtaryca lNMetposbiM Pemom Buk-
TopoBu4eM ¢ coaBTopamu (1992) [2] 6bin pa3paboTaH KOM-
nnekc CTaHAAPTHBLIX U YHUDULMPOBAHHbLIX TECTOB MEPBOro
1 BTOPOro ypoBHel. K nepBOMY OTHOCSTCS peakumm po3eT-
K00Opa3oBaHUS A1 KONIMYECTBEHHOrO onpeaeneHns T- 1
B-numdountos, onpenenexHve cogepxanusa IgG, IgA, IgM B

CbIBOPOTKE KPOBU METOAOM paanasnbHOn nMMmyHoandoysnm
(PUL) B rene n KONMMYECTBEHHOIrO ONPEAENeHnss aKkTUBHbIX
daroumToB 13 YMcna HEMTPOPUIbHBIX FPaHYIOLMTOB B peak-
LM C MHEPTHBLIMM YacTULAMW MENaMNUHO(POPManbAErnaHbIX
NaTekcoB, a He ¢ 6GakTepusiMu (B 3TOM 3akJto4aeTcsl oTinyme
OT Nogo6HOro MeToaa nccnegoBaHna darounTosa, NCNonb-
3yemMoro Ans onpeneneHnst NpoTMBOMUKPOBOHOM PE3NCTEHT-
HocTu). K TecTam BTOPOro ypPOBHS OLEHKN UMMYHHOIO CTa-
Tyca OTHOCATCS onpepeneHne konudectea T-nMM@OUNTOB
pasNyHbIX Cyornonynsauui B iTMM@GOLMTOTOKCMYECKOM TeCTe.

Pe3ynbraTthl U X 06CYXAeHue

Bnaropaps nHaekcy peaucteHTHocT (MP) Mbl 06beguHU-
JIN TUTPbI @aHTUTEN, NPOLLEHT 3aePXKN pocTa 6akTepuit, ak-
TUBHOCTb IM30UMMA N KOMMJIEMEHTA, KOJIMYECTBO aKTUBHbIX
HeNTPOGUIOB 1 paroLMTapHbIA MHAEKC B € AMHbIV KOMMEKC-
HbI Noka3artesnb. BecoBo k0addULMEHT KaxXa0ro npnaHaka
onpenensnu no KoapOUUMEHTY ero NOBTOPSIEMOCTU.

OTOT nHAeKc 6b11 UCMONL30BaH Npu Noadope poanTeb-
CKMX Mnap CBUHEN.

Ha ocHoBaHuun pekomeHngaumin P.B. MNeTtposa [2] Hamu
Ob1n padpaboTaH cnocob OLEeHKM COCTOSAHUS UMMYHHO CU-
CTEMbI XVNBOTHOIO C Y4€TOM BUAOBbLIX HOPM MO KOINYECTBY
nervikountoB, T- n B-numdoumtoB, MMMYHOrNMOOYIMHOB
pasHbIx knaccos (Tabn. 2 n 3).

OTnuumnem oT Apyrmx BApuUaHToOB OLEHKM XUBOTHbIX y NC
SABNSETCS TO, YTO COCTOSIHUE WMMYHHOM CUCTEMbI OLEHU-
BaeTcs Tem GnaronpuaTHee, Yyem Gnmxe Bce nokasaTenu
HaxogdATcs K dusmnonormyeckon Hopme. okaszarenu nm-
MYHHOrO cTaTyca CBUHEN NpuBedeHbl HaMW B NMPeaesibHO
[ONyCTUMBIX rpaHmuax. B otnnume ot vHaekca no npoTu-
BOMMKPOOHBLIM CBOICTBaM KPOBW, KOTOPLIN NpeacTaBieH
BbILLE, MHAEKC MMMYHHOW cuctembl (UC) xapaktepundyet
3anac 3aWmTHbIX NpucnocobieHnii, npeaHasHavYeHHbI ons
noboro 4yyxepogHoro 6enka: 6akTepuii, BUPYCOB, resb-
MWHTOB, YYXXMX KPOBW, OpraHa, TKaHW.

[lna Takmx nokasartenemn, kak abCoNtoTHOE KOIMYECTBO U
COOTHOLWeHne T- n B-numdoumTos, nan cogepxxaHne nm-
MYHO100YIMHOB OTAEJIbHbIX KTACCOB B ChIBOPOTKE KPOBU
NMPUMEHUTENBHO K Pa3HbIM CIly4asiM BbICOKWUI Mokal3aTesnb
He Bcerga o3HadaeT 6narononyyme MMMYHHOW CUCTEMBI.

Ta6/mua 1. CxeMa BblYMCNEHNS MHAEKCA PEe3UCTEeHTHOCTU K ycnonuo-naToreHHoﬁ Mm(pocbnope No 3aLUTHBIM CBOCTBaM KpoBu

Table 1. Scheme for calculating the index of resistance to opportunistic microflora by the protective properties of blood

Baktepuoctatuyeckue, %
BuomeTpuyeckue nokasarenu

BACK BCK PAc
Salmon.
Vinax 73,3 54,7 512
Vmin 40,0 31,5 64
Vmax O Vmin 33,3 23,2 448
KB 0,229 0,226 0,128
w
1/2KBb
+1/2 71 0,235 0,219 0,158
100-rw
k= W k1 k2 k3
k
k=r—— K K. K.
Vmax _Vmin t 2 €
X= VMHJJI/IB. o Vmin X1 X2 X3

WP = ZKX; UP = K X, + KoX, + KaXg + K X, + KgXg + KgXg + KX + KgXg,
rae V.« — MaKcMManbHoe MHAVBUAYaIbHOE 3Ha4eHVe npuaHaka; Vi .
LyanbHoe 3HaueHue npusHaka; V, . —V, ..

AHTUreHcBsi3bIBalOLLME, TUTP

— MWHMMabHOE UHAMBUAYaNbHOE 3HAaYeHne npu3Haka; Vv,

3awmTHbIe CBOICTBA KPOBM

Bakrepuonuaunpyiowme, % daroumtapHble
. o,
PA ¢ E.coli JNIACK PCK DA, % o
MT/NenKoumT
320 63,1 15,9 43,0 4,52
20 36,7 13,3 31,0 3,32
300 26,4 2,6 12,0 1,2
0,128 0,321 0,185 0,427 0,289
0,130 0,320 0,206 0,412 0,300
Ky Ks Kg Ky Kg
K, Ky Kg K Kg
X, X5 Xs X5 X3

whaus. — VIHAMBU-

— pa3Huua Mmexay MakCrMasibHbIM MHOUBUAYAJIbHbIM 3HA4Y€HNEM MPU3HaKa N MUHUMallbHbIM UHOUBUAY-

abHbIM 3HAYEHMEM MPU3HAKa; rw — KO3hOUUMEHT NoBTOPsiEMOCTU; K — KO3 PULMEHT CTAaTUCTUHECKOrO BECA NPU3HaKa.
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Ta6/mua 2. CxeMa BblYMCNEeHNS KOMIIEKCHON OLLeHKU MMMyHHOﬁ CUCTEeMbl OpraHu3ma CBUHbU

Table 2. Scheme for calculating a comprehensive assessment of the immune system of a pig's body

Moka3sarenu UMMYHHOTO CTaTyca (NepBblii yPOBEHb OLIEHKM)

B":rf;:::::: " LG T-knetku B-knetku Copepxanue
nmmdoumnTos, g, o/ 19G, r/n IgA, r/n IgM, r/n
109/n 10°/n 10°/n rmobynuHa, r/n
hy 0,34 0,21 0,20 0,18 0,18 0,18 0,17
100h2
= 2’72 18,8 14,9 11,1 9,9 9,9 9,9 9,5
in 4,20 2,85 1,35 18,0 15,1 1,9 0,8
ax 9,50 5,70 3,80 26,5 22,2 2,9 1,7
VMH,CU/IB. V1 V2 VS V4 V5 V6 V7
Viin + V.
K :100(MJ—2 K, K, Ky K, Ks Ks K;
MHAWB.
Xo 100k
T K2 Xq X X3 Xy Xs Xg X7
nc= ZX
[ne h, — KoOapPULMEHT HacNeayeMOoCTn NpusHaka; k — % ot Zhy; V, . — MUHUManbHOEe A0MYyCTUMOE 3HaYeHue NpusHaka; v,

%

A0onycTUMOe 3Ha4eHue npusHaka; Vi, ...

HaTypaJibHOM BblPpa>XXEHUN.

Tabnmua 3. Nipumep MHTErPUPOBAHHON OLLEHKM UMMYHHOI CUCTEMbI XPSIKa-NpPON3BOANTENS

Table 3. An example of an integrated assessment of the immune system of a producer boar

MokasaTenn MMMYHHOrO cTaTyca (nepeblii yDOBEHb OLLEHKM)

max
— nHgmBnayanbHOE 3Ha4eHne Nnpu3Haka,; K — cTatucTmnyeckuii Bec npu3Haka; X — BenuuvHa npu3Haka B

Konuyectso
aKTUBHBIX
darouurtos, 10%/n

0,29

16

— MaKkCuManbHO

BHoNeTPIsecKne LENLRT ) T-knetku B-knetku Copepxahue LEILLZEL
goKasare numoouuToB, 109/n ’ 109/n ’ rnog npuua r/n IgG, r/n IgA, r/n IgM, r/n AKTMBHBIX
109/n ¥ ! darouuros, 10%/n
h, 0,34 0,21 0,20 0,18 0,18 0,18 0,17 0,29
100h2
k= > 18,8 14,9 11,1 9.9 9.9 9,9 9,5 16
Vioin 4,20 2,85 1,35 18,0 15,1 1,9 0,8 2,85
ax 9,50 5,70 3,80 26,5 22,2 2,9 1,7 6,75
Vo, 7,83 4,53 3,30 20,9 17,1 2,7 1,1 3,89
Vmin + Vmax
K=100| -M0__Mmax |_2 -25,3 -11,3 -43,9 12,9 18,1 -22,2 27,3 46,8
MHANB.
100k
X= 2 2,94 11,67 0,58 5,95 3,02 2,01 1,27 0,76
nc=yx 28,20
Tabnvua 4. OT60p PeMOHTHbIX CBMHOK KPYMHO# Genoit nopoabl No MHAEKCAM Pe3NCTEHTHOCTH
Table 4. Selection of large white gilts by resistance indices
Bo3pacT, mec.
BapuakTsi 1 12 1 12 1 12 1 12 1 12 1 12 1 12 1 12
orGopa no
WUHAEKCam n ®arouutap- "
PEe3UCTEHT- } HAEKC pesu-
HoeTh BACK, % NACK, % PCK,% PA, TuTp A, % MGG | CIICLn cTeHTHOCTH,
kposu 109 HbIVi MHAEKC
6ann
mT/n
Bbicokope- 42.0 307 421
3UCTEHTHbIE 6 56,71+ 67,162 37,58+ 1*,* 12,98+ 13,98+ 1132 1:164 35,15+ 39,334+ 46,53+ 48,65+ £** £** 56,504+ 58,80+**
UP>55 183 ONITT sz U 017 022 138 Tl 205 214 o4 g0 qga M
Gannos ’ ’ , , , ;
Hwnakope-
3UCTEHTHbIE 54,37+ 59,13t 3543+ 87,25+ 11,80+ 1250+ .o, ..o 32,26+ 3550+ 4399+ 46,07+ 2,82+ 395+ 41,61+ 44,63+
NP<50 6 1,99 1,75 1,33 1,34 021 0,19 : : 1,23 1,67 1,00 1,76 0,02 0,01 1,16 1,73
6annos

MNMpumeyaHve: nokazaHa AOCTOBEPHOCTb PA3HOCTY MeXay rpynnamu
P >0,95% P>0,99**; P>0,999***
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OTkIOHEeHMe NoBOOro NPU3Haka HUXE UK Bblle Npeaenb-
HbIX BUOOBbIX FPaHUL, IMMUTA YKa3blBAE€T Ha natosiormye-
CKMIA NPOLLECC B OpraHn3me.

MHaekc, xapakTepusyoLwmnini UMMYHHbIA cTaTyc, Tpeby-
€T JOPOroCTOSILLMX UMMYHONIOrMYECKUX UCCNEN0BAHWNIA, OH
6onee CNoxeH Ans NPUMEHEHNS B CENEKUMOHHOM paboTe,
4YeM MHAEKC PE3NCTEHTHOCTM, MO3TOMY Mbl MPOBENM OTOOP
PEMOHTHBIX CBMHOK TOJIbKO MO WMHAEKCY PE3UCTEHTHOCTU
(UP) (Tabnuua 4).

M3 pBeHaguatM PEMOHTHbIX CBMHOK KpyrnHoW 6enoi
nopoasl B MECSAYHOM BO3pacTe 6 BXOAWSIO B BbICOKOPE-
3UCTEHTHYIO rpynny, 6 — B HW3KOPE3WUCTEHTHYIO. Bblno
YCTaHOBJMIEHO, YTO B MECS4YHOM BO3pacTe NpenmyLlecTsa
BbICOKOPE3MCTEHTHOW rpynnbl MO NokasaTensiM, nNepeymc-
neHHbIM B Tabnuue 4, coctaenano: no BACK B 1,36 pasa; no
JNNACK B 1,03 pa3za; no JIACK 1,06 pasa; no PCK 1,10 pa3a;
no PA 1,57 pasa; no ®A 1,09 pasa; no ¢parountapHomn em-
koctn 1,06 pasa; no ¢aroumtapHomy nHgekcy 1,12 pasa,
COOTBETCTBEHHO.
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K ropoBanomy BO3pacTy XMBOTHbIE BbICOKOPE3UCTEHT-
HOW rpynnbl MPEBOCXOANAN HU3KOPESUCTEHTHbIX N0 VP B
1,31 paza; no BACK — B 1,13 pa3sa; JIACK — B 1,12 pa3za;
PCK — B 1,12 pasa; no ypoBHIO arrmioTnHnHoB — B 1,28
pasa; ¢paroumtapHoi aktmeHoctn — B 1,11 pasa; ¢paroum-
TapHoli emkoctn — B 1,06 pasa; ¢parountapHOMy MHOEK-
cy — B 1,07 pasa.

3aknioyeHme

Bbinu paspaboTaHbl ABa CeNEKUNOHHbIX MHAEKCa — UH-
nekc pesncteHtHocTn (UP) n nngekc MMMyHHOro craTyca
(UC). Mpn n3y4yeHUn BO3MOXHOCTUM 3PPEKTUBHOrO OT-
6opa no VP yctaHoBUAM, 4TO OTOOP PEMOHTHbBIX CBUHOK B
MECSHHOM BO3pacTe MO WMHAOEKCY PE3NUCTEHTHOCTU UMEN
NONOXUTESNbHBLIN pe3ynbTaT. Mpyn oT6ope MONOAHsKa ONs
BOCMPOM3BOACTBA CTaja cnenyeT y4uTbiBaTb MHOEKC pe-
3UCTEHTHOCTW, YTO OACT BO3MOXHOCTb MOBLICUTb COMPO-
TUBASIEMOCTb OPraHU3Ma CBUHEWN K YCNOBHO-MATOrE€HHOM
Mukpodnope.
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Ponb nameHeHuda KnimMmara
B MOHUTOPUHre 6orapHbiX 3emMeJb

PE3IOME

CerofiHa MOHUTOPUHI 3acyLLMBLIX 3eMefb B Pecnybnvke Y36eknctaH octaetcs ofi-
HUM 13 BaXHEMLLKX BONPOCOB. B cTaTbe paccMaTpnBaeTCs MOHUTOPUHE 3aCYLLMBbIX
TEPPUTOPUIA 1 NPOBNEMBI U HEAOCTATKM, BO3HUKLLME B 3TOM MPOLECCE, MPUYMHBI UX
BO3HUKHOBEHMS. [10 pe3ynsTataM MOHUTOPUHIA U NPefOTBPALLEHNS TaKUX MPUYMH, @
TakKe VX YCTPAHEHUS B LLENIOM BbILENSIOT HECKO/IbKO CUCTEM Pa3BUTMS 3aCYLUIMBbLIX
TeppuTopuit. ECTb KOHKPETHBIE NPEANIOXEHUS 1 PEKOMEHAALMM MO NMOCEBY CEMbCKO-
XO3SCTBEHHBIX KY/bTYP Ha 3aCYLLMBbLIX 3EMJISIX, BOLOCHAOXEHWIO, MPUMEHEHUIO YA0-
OpeHUIA 1 3aLLMTE PACTEHWIA, @ TAKXE NO peabunuTaLmm aTux TeppUTOPUi

The role of climate change in
rainfed land monitoring

ABSTRACT

Today, monitoring of dry lands in the Republic of Uzbekistan remains one of the most
important issues. The article examines the monitoring of dry areas and the problems
and shortcomings that have arisen in this process, the causes of their origin. Based on
theresults of the monitoring and the prevention of such causes, as well as the elimination
of them in general, several systems of development of dry areas are identified. There are
specific proposals and recommendations for planting crops on dry lands, water supply,
use of fertilizers and plant protection, as well as rehabilitation of these areas.
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Introduction

The agricultural products of our country are grown mainly
on irrigated lands, the indicators of scientifically based use
of arable lands remain low, and any perfect system needs
reform and renewal in order to develop in accordance with
the trends of time and space. The need for these reforms
and innovations does not bypass the system of land use and
management of all categories and types.

Decree of the President of the Republic of Uzbekistan
dated May 31, 2017 N2 5065 "On measures to strengthen
control over the protection and rational use of land,
improvement of geodesy and cartography, regulation of
state cadastres” Land, geodesy, cartography and state
Measures to effectively organize the activities of the State
Committee for Cadastre, the introduction of advanced
scientific and technical achievements in the field, the
renewal of the material and technical base, the introduction
of international grants in the industry were approved.

The main purpose of this is to organize the targeted,
efficient, rational use of land resources of the republic on a
scientific basis, in particular, to improve the mechanisms of
use of agricultural lands.

At the meeting held during the visit of the President of
the Republic of Uzbekistan to Kashkadarya region on 14
December 2018, he noted the unsatisfactory results in
agriculture, serious shortcomings and the possibility of
growing watermelons on 20,000 hectares of arable land. He
stressed that planting marketable products such as peas,

Distribution of the land fund of the Republic of Uzbekistan by land types as
of January 1, 2019

| Fig. 1. Drought-prone areas

moss, beans, sesame seeds on farms and backyards will
provide people with jobs and additional income.

The resolution of the President of the Republic of
Uzbekistan dated March 18, 2019 "On measures to further
develop and support the livestock sector” was adopted.

According to the resolution, the state will provide support
to growers of fodder crops for the introduction of drip and
rain irrigation technology on dry and pasture lands.

In the coming years, the Central Asian and Central Asian
countrieswillberequiredto steadilyincrease productivityand
economic incomes on dry agricultural lands. The growing
population of the region and the growing demand for meat
products require a constant increase in land productivity.
This, combined with the protection and conservation of the
environment and natural resources, will ultimately lead to
an improvement in the lives of all local people. In irrigated
areas, the components of production (planting high-quality
varieties, water management, fertilizer use, and plant
protection) typically provide a high level of productivity.

Applying new technologies to them will give even greater
results. However, in dry lands, such innovative technologies
work at the lowest level. Precipitation, which is an integral
part of production, is considered to be the most important
factor in dry lands. Due to the specific risks, fertilizers are
rarely used on dry lands.

Dry land farming has its own characteristics and
challenges, which include:

- First of all, the relief of the topsoil structure (plain) is
inconvenient for farming.

» Secondly, it depends on the soil moisture conditions,
i.e. the intensity, amount, time and type of precipitation.

- Therefore, in the assessment of lands where lalmi
farming is carried out, natural categories such as land relief,
land and climate should be taken into account.

We need to have basic data to monitor dry lands, and
the following observation methods are used to obtain this
information:

- Remote sensing (aerospace images);

- Traditional (ground imaging and observation);

+ Comparison of fund data (periodic comparison of
collected data).Given the above factors, it is difficult to
persuade farmers to use multi-cost methods of lalmi
farming. All the factors of production show that it is not
possible to provide farming on dry lands only by sowing
crops. The following optimal systems should be developed
for the efficient and effective use of rain-fed areas:

- early warning of perennial precipitation and monitoring
of dry areas;
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- control of poisonous and harmful weeds on dry lands;

- conducting research on farms and developing optimal
farming systems.

The first system is early warning of the distribution of
rainfall according to climatic conditions and its amount,
which depends mainly on weather data. Weather data can
be divided into three categories.

- short-term (valid for 3 days);

- medium-term (from 3 to 10 days);

- long-term (from 10 to 30 days).

These three categories are provided by meteorological
agencies in many countries and are disseminated through
the press, radio, and television. Monitoring of dry lands is
currently carried out mainly on the basis of remote sensing
data. This information is important because it affects
productivity. In addition, the NDVI (Normalized Difference
Vegetation Index) analysis, which is one of the modern
methods, is an assessment of the degree of drought in the
regions and on this basis preliminary analyzes are carried
out without going to the ground.

Recommended drought mitigation practices can help
make optimal decisions on drought management.

The second system is the control of poisonous and
harmful weeds in dry lands. This is a huge task for farmers.
Toxic and noxious weeds compete with crops for moisture
and nutrients, both of which are factors that limit crop growth
during drought. When improved management practices
are adopted, effective weed management becomes more
important, otherwise weeds, not just crops, will become
more expensive.

The third system is the need for farm research and co-
production of optimal farming systems for the sustainable
management of dry lands. To do this, we need to divide farm
programs into 3 categories

- short-term (5 years);

- medium-term (10 years);

- long-term (20 years).

Short-term measures. Such measures  will
immediately benefit land users. The ideal approach starts
with processing local technologies. It doesn’t require a
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lot of money, but it can bring significant benefits, such
as increasing productivity. This strengthens farmers
‘confidence in the program and encourages them to take
medium- and long-term measures that require large labor
and financial costs. Short-term solutions include planting
drought-tolerant varieties, timely processing, provision of
mineral and organic fertilizers, and more. Here are some
examples. Such solutions are designed to have an impactin
a short period of 2-5 years and to create sustainable water
resources. Development can improve crop management
and increase productivity under unstable and uncertain
water supply conditions. In short, the main goal of short-
term projects is to direct land users to adopt low-income
practices and strengthen their willingness to participate in
future technology improvements.

Medium-term measures. Once land users realize the
benefits of adopting new methods (through short-term
measures), they become involved in implementing medium-
and long-term measures. At the same time, farmers will
solve their problems in 5-10 years, and measures such as
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land use systems fall into this category.
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systems. Such long-term measures can make dry lands
more fertile.

Conclusion
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agricultural productivity in drought-prone areas. Their efforts
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use the latest research technologies. Therefore, in order to
solve problemsintheright perspective, knowledge exchange
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forecasts in an organized manner. Gradual capacity building
of farmers should form the basis of these efforts.
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HOBOCTU.HOBOCTU-HOBOCTU-

HaHoTexHonoruu nomoraror
U3y4yartb CTPOEHHUE NO4BbI

YHukanbHaa paspaboTka POCCUMCKUX YHEHbIX MOMOXET
npPoBOAUTL NOAPOOHbLIV aHanM3 06pas3L,oB No4BLl. Bocnosb-
30BaTbCA pe3ynbraTaMu UCCNeAOBaHUA CMOryT npeacra-
BUTENIN PA3fIMYHbIX OTpacnelii skoHoMukn. Hanbonee Boc-
TpeboBaHbl NCCNELOBAHUS MOYBbI B CEIbCKOM XO3SIMCTBE,
HO OHW NPEACTaBNSAIOT MHTEPEC TakkXe W Ais reosnoros,
rMaporeonoros, CNELManMCTOB CTPOUTENBHOW NHAYCTPUMN.

B paspaboTke BrepBble yAanocb OOHOBPEMEHHO NMpuMe-
HUTb MOHHYIO MYLLKY — OHa OOHaXaeT BHYTPEHHIO CTPYK-
TYPY MOYBbI, U SNIEKTPOHHBI MUKPOCKOMN AJ15 CKAHMPOBaHWS
noBepxHOCTU. [1na Cenbckoro X03sIMCTBa AaHHbIA METOL,
VCCNeaoBaHNs, Mo MHEHMIO CNELMannCcToB, TPYAHO Nepeo-
LeHuTb. 3apada AMNK — HeyKIOHHO HapalmMBaTb NPON3BOS-
CTBO NMPOAOBOJILCTBUSA, YTOOLI 06ecrnevnBaTbh UM pacTyllee
HaceneHue nnaHeTbl. OgHako ans 9bdEKTMBHOMO BbipaLLm-
BaHWUS TEX WIWN MHbIX KYNbTYP HYXHO nopobpatb Hanbonee
noaxoasiume noyebl, U 30ecb He 060NTUCH yxe 6e3 npo-
BEAEHNs NX KayeCcTBEHHOro aHanusa. lNpwu cocTtaBneHun
OLLEHKN COCTOSIHMS MOYBbl HEOOXOAMMO TakXe y4uTblBaTb
MPOLLECChl N3BMEHEHUS 1 UCTOLLLEHMS MOYBEHHOIO NMOKPOBA.
Momouyb pasobpaTbCs B UISMEHEHMSAX, KOTOPbIE MPOUCXOAAT
B MOYBE, B €€ XapakTepMCTMKax 1 6bICTPO NPOBECTU aHaNN3
KaKk pa3 1 npu3BaHa COBMeCTHasi pa3paboTka WHcTuTyTa
dunsukn 3emnm nmenn O.10. LWmnara PAH, MNoyBeHHOro
vHcTuTyTa umenn B.B. [lokysaesa n MockoBckoro ¢pusn-
KO-TEXHNYECKOro MHCTUTYTa. MiccnepoBarenu npeanoxumnm
HOBBI METOL, BHYTPEHHEro aHanmn3a o6pasuoB NoYBbI, OeN-
CTBYIOLLMIA HA2 OCHOBE MCMONb30BaHNSi HAHOTEXHONOMUIA.
Mcnonb3yemble paHee TEXHONOMMU He MO3BONSAN U3YYUTb
MWKPOCKOMUYECKYIO CTPYKTYPY MNO4BbI, HO TENEPb 3TOT NPO-
6en yctpaHeH. HoBbili MeToA, MO3BONSET ONPeAENsiTb NOpuU-
CTOCTb U BHYTPEHHIOK CTPYKTYpy 06pa3LioB, MoKa3biBaeT
HanMyne MUHepPasbHbIX U OPraHUYECKMX BKIIIOYEHWUI, KOTO-
pble SIBASIOTCS BaXHbIMU MOKa3aTeNnsiMmn He TOJIbKO MJ1oA0-
POAVS MOYBbI, HO U APYIrMX €€ BaXHbIX CBONCTB.

Mmpaporens ana yaepxaxus Bnaru
He HaHeceT Bpeaa 3Konoruu

YyeHble TOMCKOrO MOJIMTEXHUHYECKOro YHMBEPCUTETA CO-
BMECTHO C YeLluCKMU Kosuieramm pa3pa60Tanm aKoJiIorn4ye-
CKW YUCTbIA rnaporen, ana ynepxaHvsa snaru B nouse. 06
3TOM coobulaeT npecc-cnyxba By3a.

fvaporenu ncnonb3yloT B CEIbCKOM W JIECHOM XO3SIMCTBE
nns obecneyeHns BCxoxecTn cemsiH. Eule ogHa n3 obna-
CTeN UX NPUMEHEHUS — C MOMOLLbLIO rMaporenen MoxHO
BHOCUTb YA00OpEeHs.

B kayecTBe MCXOOHBLIX KOMMOHEHTOB pPa3paboTynkyu WC-
NnoJsib30Bann GeloK MOJIOYHOM CbIBOPOTKM U afibrMHOBYIO
KMcnoTy. 9To AOCTYMHbIE, HAaTypasibHbIE N COBEPLLEHHO HEe-
TOKCUYHbIE KOMIMOHEHTLI. B 3TOM 1 eCTb rmaBHOe npenmy-
LLLECTBO HOBOIO rMAporens no CPaBHEHMIO C NpeaLlecTBeH-
Hukamu. C Te4eHneM BpeMEHN OH pasnaraeTcs B No4YBe HA
YIIEPOL M 30T — BXHENLUNIA CTPOUTESbHBIN MaTepuan ans
pacTeHuin.
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NMPOAYKTUBHDIE TMBPUADbI KYKYPY3bl A1 YCIELWIHOIO

ArPOBU3HECA

MoceBHblE MNOLWAAM, OTAAHHLIE N0 KYKYPY3Y, KOTOPLIA rof, 0CTaloTCs CTabunbHO BbICOKUMU — Oonee
2,5 MniH ra. Mpn 3TOM NOCTENEHHO PacTyT nokasatenu cpeaHen ypoxanHoctu: ecam B 2001 rogy oHa
coctaBnana 18 u/ra, 7o 8 2019 roay - yxe 57,5 u/ra. Takme pe3ynbraTbl Oka3anmcb BO3MOXHbI Onaroaaps
COBEPLUEHCTBOBAHMIO TEXHONOTUA BO3AENbIBAHNS KYKYPY3bl, MPUMEHEHWIO COBPEMEHHbLIX CPEACTB
3alMTbl U PACNPOCTPAHEHUNIO KaYECTBEHHbIX CEMSIH, BbICOKONMPOAYKTUBHBIX MMOPUAOB C NPUMEHEHNEM

VHHOBALIMOHHOM 06paboTKM.

B wyacTHoCTW, cpeam POCCUIACKUX CENbXO3MPOU3BOAM-
Tenen BCE Oonee akTMBHO WUCMONbL3YKOTCS rmbpuabl nofg
6peHoom DEKALB. CekpeT mx ycnewHocTu — ctabuib-
Hoe obecneyvyeHne BbICOKMX CTaHAAPTOB YPOXaANHOCTU Npu
YCTON4YMBOCTM K CTPECCOBLIM pakTopam. B aTon ctatbe Mbl
pacckaxeMm 0 NepcrnekTUBHbIX rmbpuaax Kkykypy3bsl DEKALB,
Ha KOTopble CTOUT 06PaTUTb BHUMAHME CENbXO3MNPON3BO-
OUTENsM, XenailolwmuM NOBbICUTb MoKasaTenn BblpallumBa-
HUS1 KYKYPY3bl U, KaKk cneacrteme, obLyo peHTabenlbHOCTb
CBOEro xXo3sancTea.

JAKC 3361 — npocToii cpeaHepaHHniA yHUBEepCabHbIl
rnbpua (PAO 240). Cpean ero NPenMyLLECTB — BbICOKNE
nepBoHavanbHas 3Heprusi pocTa U ypoXamHOCTb, Tone-
paHTHOCTb K 6one3HsM, ObicTpas Brnarootgada, ctabunb-
HOCTb. MakcrmasbHoe KOIMYecTBO PSAOB B novaTke — 16,
KONM4ecTBO 3EpeH B pagy — 38. Takum ob6pa3om, makcu-
MaJsibHOEe KONMYEeCTBO 3EpeH B noyaTke npesbiwaeT 600 npu
mMacce Tbicsun 3épeH B 340 rpammoB. BbicoTa pacTeHus co-
ctasnset 210-230 cm, BbICOTa NpUKpenIeHns nepeoro no-
yatka — okono 1 M. PacnonoxeHve nMcTbeB — NONy3peK-
TomaHoe, dopma noyaTka — LMANHOPNYECKO-KOHNYECKas.

MpocToli cpenHecnenblil  yHUBEPCabHbIA  rMOpUA,
JKC 3969 otnnyaeTcs BbICOKOW aaanTUBHOCTLIO U NOAX0-
OUT ONs BO3AeNbiBaHUS B PasfinyHbIX NOYBEHHO-KINMaTU-
4yeckmx 30Hax. B Tom uncne sacywnumebix, T. K. obnanaet
xopoLuein 3acyxoycToinunBocTbto. AKC 3969 — ypoxaiHblii
rmbpua, Npu4éM No 3TOMY MoKa3aTesnio OH MPEBOCXOAMUT
naxe HekoTopble 6onee nos3gHune rmbpuabl. Cpean opy-
rMX NPEMMYLLECTB — XOJI0A0CTONKOCTb, PEMOHTAHTHOCTb,
MOLLIHas KOpHeBas cuctema, Bbicokas macca 1000 3épeH
M Nx nérkas BbiIMonadnsaeMocTb. MakcumanbHoe Konuye-
CTBO psAoB B noyaTke — 18, 3épeH B pagy — 40.

11-12 = 2020 | Agrarian science | ArpapHas Hayka

OTtmeTum Takxe, 4to rmbpua AKC 3969 MHTEHCUMBHOMO
TMna u nyye cebsa nposiBnsieT Ha BbICOKOM arpodoHe. On-
TUMasbHbIEe NPEALIECTBEHHNKN AN Hero — 6060BbIe Kyflb-
Typbl; Nepen, NOCEBOM PEKOMEHAYETCS NMPOBECTM BCNALLKY
1 rnybokoe pbixfieHne. 3HauYnTeNbHbI 06LEM CEMSIH 3TOro
rnépuaa 6yneT nocTaBAATLCH B MUHHOBALMOHHOW 06paboT-
ke no TexHonorum Acceleron®,

Kctatn, atot rmbpup He cnepyet 4pe3MepHOo 3ary-
WaTb, 0COBEHHO MPU HU3KOM YPOBHE TEXHONOrmn. YTo6bI
onpenennTb ONTUMasbHYIO FYCTOTY B KOHKPETHbBIX MOYBEH-
HO-KNTIMMATUYECKNX YCNOBUSAX, PEKOMEHOYEM BOCMOJSIb30-
BaTbCS CNeumasnbHbiM KanbKyaTOPOM FyCTOTbl MOCEBA Ha
oduumnanbHom cante DEKALB.

Eweé oavH nepcnekTuBHbIA BbICOKOYPOXAMHbIA M-
Opwna, KyKypy3bl, KOTOPbIA Mbl XOTUM MPEACTaBUTbL Balle-
My BHUMaHuio, — JKC 4178. OH OTHOCUTCS K NPOCTbIM,
cpegHecnensiM rmbpuaamMm YHUBEPCANIbHOrO Hanpasne-
Husa, ®AO — 330. Cpeaun npeumyuiects AKC 4178 — xo-
NIOAOCTONKOCTb, TOJNIEPAHTHOCTbL K OONE3HSIM, BbICOKas!
nepBoHayanbHas 3Heprus pocta. Ctebenb JOCTATOYHO
BblcOKMN — 240-260 cM, 06INCTBEHHbIN, pacnonoxeHne
JINCTbEB — MonyapekTonaHoe. NovaTok KPpenuTcs Ha Bbl-
cote 100-110 cm, obnagaeT UMIMHOPUYECKM-KOHNYECKOW
dopmor u copepxunt 18 pagos npu 46 3E€pHax B KaXa0M
paay (MakcumanbHbI ypOBeHb). KonnyecTBo 3€peH B No-
yaTke — 820.

Bce onucaHHble Hamu rmbpuapl Kykypyssl DEKALB xa-
pakTepu3yoTCa BbICOKOM CTabUbHOCTbIO 3€PHOBOM MPO-
aoykTmBHocTn. B npoayktoBon nunHenke DEKALB kaxabin
CEeJIbX03MNPOM3BOANTESNIb MOXET HaNTU rnMbpua, uaeanbHo
noaxXoasaLMIn AN KOHKPETHbIX MOYBEHHO-KIUMATUYECKMX
YCNOBUIA N UCNONb3YEMOW TEXHONOMMN BO3AENbIBAHNUS.

lopsyas nuHusa Bayer
8 (800) 234-20-15
*Oa arpapues
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BblBEPU CBOWU NBPU KYKYPY3bl!

Kanbkynatop ryctotel noceea DEKALB -

MEPCOHA/IbHbIE
' PEKOMEHZALWW MO

MEPEOOBAA [YCTOTE FIOCEBA

MEHETUKA

 COBPEMEHHAS
3ALLMTA CEMSH

Ans nony4yeHna MakcumanbHO
BO3MOXHOIO YpOXasi KyKypy3bl O4EHb
BaXXHO NpaBU/IbHO NogobpaTtb rycroty
rnoceBa A/IA KOHKPETHOro nons

M y4yecTb paa hakTopos:
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/// Oco6eHHOCTU rM6puAaa.

XAPAKTEPUCTUKA NMPOAYKTA AKC 3361 AKC 3969 OKC 4178
DAO pZ10] 290 330

Tun rubpmaa npocron npocTon npocToMn
F'pynna cnenoctu cpegHepaHHui cpepHecnenblii cpegHecnenbli
3acyxoycTon4MBOCTb BbICOKasd BbICOKas BbICOKas
Pe3ucteHTHOCTH K (hy3apuosy cpenHas BblCOKasl cpegHsas

YcTONUMBOCTb K KOPHEBOMY

U cTe6neBoMynoneranmio BbICOKas BbICOKas cpepHsas
PeMoOHTaHTHOCTb BblCOKas BblCOKasl cpenHss
Bnarootgaua 6bIcTpas ObicTpas cpeaHss
BbicoTa npukpenneHus novarka, CM 80 -110 80 -95 100 - 110
KonuuecTtBo psigoB B novatke, WT 14 - 16 16 -18 16 -18
KonuuectBo 3épeH B pagy, WT 36-38 38-40 44 — 46
KonuuecTtBo 3épeH B no4atke, WIT 470 - 600 600 - 720 700 — 820
Macca 1000 3épeH, r 300 - 340 320 - 350 320 - 350
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BEPHbIN NMYTb K NMOBbBILEHUIO YPOXXAUHOCTU COU
Cof B POCCUN: NOTEHLUUAN PA3BUTUA BE3rPAHUMEH

3a nocnenHue YyeTbipe rona 06bem NPOTPABNEHHLIX CEMSIH COM BLIPOC Ha 4eTBepThb! Kaxaas BTopasi TOHHa
cemsH coun B Poccun o6pabartbisaetcs npenapatom MAKCUM® rOn.

3uma Tekyllero roga Ha eBpornenckon yactu Poccun
Obl1a 04eHb MArKOW, CPeAHne TeMNepaTypbl AepXannchb Ha
5-8 °C BbllLe CpeaHeMHOroneTHMX, 3anachl Bnarv B noyse
Ha OCHOBHbIX TEPPUTOPUSX, BbIPALLMBAIOLLMX COIO, HAXOAMU-
JINCb Ha JOCTATO4YHOM YPOBHE, @ POCT TeMNepaTyp Ha4YnHas
Cc deBpans 3HA4YMTENBHO OTAMYANCS OT MPOLUNOrOgHEro B
cpeaHem Ha 10 °C B mecsau. Bce a1 dakTopbl npusenn K
3HAYNTENIbHOMY YBEJIMYEHUIO YUCIIEHHOCTU BpepuTenemn
BCXOA0B, Hanpumep POCTKOBOM Myxu, a 0Cagku U pocT
TemMnepaTyp B NEpPUOA, BCXOO0B akTUBM3NPOBAAM NOYBEH-
Hbl€ NaToreHbl 1 CTan NPUYNHOM 06Pa30BaHMS NOYBEHHOWN
KOPKW, Y4TO 3amMennuno nosiBfieHne n pa3snutne BCXOO0B U
MOBANSANO HA YCTONYMBOCTb PAcTEHMI K CTpeccam B fallb-
HenwemMm.

SALLUTA OT BOJIE3HEN

B Takmx nNoOrogHbix yCnoBuax KynbType Obliv NpoCcTo
Heo6xoAMMbl GbICTPLIV CTAPT Y MOLLIHOE pa3BuUTME, YTOObI
NPoOnTN camble ysa3BMMble dasbl pocta. B peweHun aton
33a[a4n OrpoOMHYI0 ponb 6Gbina nNpu3BaHa Cbl-
rpaTte 6e3onacHast u addekTnBHan 3awmTa
cemsiH, koTopas obecneynBana nonyye-
HVE POBHbIX 1 3A0POBbIX BCXOA0B 6e3
yrHeTeHns gaxe npu Mcnosib30Ba-
HUN NHPUUMPOBAHHOIO CEeMEHHO-
ro martepmana. [llpoTpaBnuBaHue
NO3BONIO 3alLUUTUTL KOPHEBYIO
CUCTEMY OT NOYBEHHOM MHbEKLMN

BO BPEMS NPOpaCcTaHUs 1 Ha paHHMX 3Tanax, nocne nosis-
JIEHNS BCXOA0B.

MaToreHbl, NPOHMKas BHYTPb pacTeHus, 3abuBatoT CBO-
VM MULENMeM NpoBOAsLLME COCYabl KOPHEBOW CUCTEMBI,
4YTO CHMXAET NOCTYMEeHNEe NUTaHUS B HaA3EMHbIe OpraHbl
W, KaK CneacTBue, BReYeT CHMXeHne ypoxas. Hanpumep,
rpmbsl poga Mutnym (Pythium spp.) akTUBHO pa3BMBalOTCS
npu Hanu4MmM No4YBeHHOWN Bnarn. B nepsyto ovyepeab NUTU-
YM MOBPEXA3AeT KOPHEBbIE BOJSIOCKM HA OCHOBHOM KOpPHE
MOJI0A0r0 NPOPOCTKa CON, TEM CaMblM OFPaHMYNBAET MO-
TpebneHne BOAbl U MUHEPASIBHOTO NMUTAHWUS C NEPBbLIX AHEN
npopacTtaHus. B mecTax noBpexneHuss KOPHEBOW CUCTEMBbI
NUMTUYMOM 0OpPasyloTcs «BOPOTa» A9 AanbHenwero uHodn-
LMPOBaHNS APYrMMun natoreHamu, Hanpymep Bo3byauTe-
naMmun dy3apmrosa, PU3oKTOHUU, CKIEPOTUHNN.

Cneupannctbl KomnaHun «CUHreHTa» pPeKoOMEeHAyT
ON§ 3aWMThl CEMSIH U BCXOLOB COW MPOBEPEHHbIN DYHIU-
LMA, — ABYXKOMMOHEHTHbIV npenapat MAKCUM® ronj. B
€ro coctaBe — [Ba AEeNCTBYIOLMX BELLLECTBA U3 PA3HbIX XN-
MWNYECKNX K1acCoB, KOTOPbIE HE OKa3blBalOT OTPULATESb-

HOro OEeNCTBMS Ha pa3BUTUE KYNbTYPbl U OTAIMYHO
KOHTPONMPYIOT Kak CEMEHHYI0, Tak 1 NMOYBEH-

HYl0 MHEKUMIO, BKIOYasi rpubbl poaos
Pythium v Fusarium (cm. Tabn.).

Mo paHHbiIM BHWWU dutonatono-
rum, MAKCUM® IO, He okasbiBaeT

B/IMSIHWSA HA Pa3BUTME KNYOEHbKOBbIX

GakTepuii, 4TO MO3BONSET MNpUMeE-

HATb €ro COBMECTHO C MHOKYJISHTa-
MU faxe B 04HO 6akOBOW CMECH.
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| Puc. 1. MNonesas BcxoxecTs, %
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ECTb CPEACTBO U MPOTUB BPEOAUTEJIEN

Bepylime npoussoauTenu con BCepbe3 3anyMannchb O
NPYMEHEeHNN MHCEeKTULMAA 4719 3aLUTbl CEMSIH C LieJblo OX-
paHeHns BCXO40B OT BpeauTesnen u CTpeccos.

Mpowepawve gBa ce3oHa nokasanm, 4To Takme pacrnpo-
CTpPaHeHHblE B HALLEl CTpaHe BpeauTenn, Kak pocTkoBas
MyXa MU MPOBOJIOYHUK, MOryT OTHUMaTb 0 70 % ypoxas,
MOJSIHOCTBIO YHUYTOXas COKl Ha 3Tane BCXOO4O0B. B aTom
rogy Tennas U MajocHexHas 3uma cosgana 6naronpusaT-
Hble YCNIOBMS OJ1s BpeanTenei, NnosToMy NpMMeHeHne MH-
CEKTULMOHOro KOMMOHEHTa npu 0bpaboTke CeMsiH cTano
HeobOX0AMMOCTbIO A1t MHOMMX X035ACTB. MNpoTpasnBaHme
MO3BOIIO CHU3UTb PacnpoCcTpaHeHe NoBPeXaeHN Bpe-
anTensamm BcxoaoB Ha 20 %.

Mpwn aTom Bbina pelleHa ewe ogHa 3agaya. Jliobas Kysb-
Typa MCNbITbIBAET CTPECC OT repbuumaHor obpabotkn. Ons
TOro, 4T066I MMHUMN3MPOBATbL €ro NOCNEACTBUS, arPOHOMY
HY>KHO NPaBUsIbHO NogobpaTe cam repOuLMA, ero 403MPOBKY
1 BepHoe BpemMsi BHECEHMS!, B 3aBUCUMOCTM OT (adbl pa3Bu-
TUSi KYNbTYPbl U COPHOro pacTeHus. K coxaneHuto, He Bcerga
3TO yaaeTcsl caenatb, MOCKObKY COSt MOXET BCXOOUTb He-
PaBHOMEPHOIO, N HA MOMEHT 06paboTkn repbuupoamMm Ha
rnoJsie MOryT HaXOAMTbLCS pacTeHns B Tpex dpa3ax pasBuTus.

KPYVN3EP® MAKC-TeXHONOrMs OT/IMYHO CpaBAsieTcst
C NaToreHHbIM KOMMIEKCOM, BpeauTensaMmu n 6onesHsmu
(cm. Tabn.), a Takke obnagaeT CTUMYNUPYIOLWMM OeNCTBU-
em (Vigor™ Effect), yckopsis BpeMs NosiBNEHNs BCXOO0B U
npoxoxnaeHue ¢as pas3BmuTns. 3T0 NO3BONAET coe 000rHaTb
COPHYIO PacTUTENbHOCTb B Pa3BmMTUM, NOBLbIWAET addek-
TUBHOCTb MPUMEHEHUS repbuunaos NpPoOTUMB HENepPepoc-
LUNX COPHSIKOB, @ TakXe CHUXaeT puck repbuumaHon ¢u-
TOTOKCUMYHOCTU. Mpn 3TOM pacTeHus Ha Nnone HaxoasaTcs B
oJHoN dase pa3BUTUSA 00 KOHUA BereTaumm, 4To obneryaet
npouecc y6opku ypoxasi.

PLANT GROWING

| Puc. 2. YpoxaitHocTs, L/ra
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KoHTtponb MAKCUM® rong KPYN3EP® MAKC
W AnHywka B Makcyc B Cnasus

B TeueHune Tpex nocnegHux net koMnanma «CuHreHTa»
ndyyana BansiHue o6paboTKM CEMSIH HA BCXOXECTb U ypO-
XanHOCTb cou. B nccnepoBaHum y4acTBoBanm Tpu copra:
AHHyLwika, Makcyc n Cnasus. MNoces npoBoguncs B Tpex 06-
nactax: Kypckon, Jinneukon n benropoackoi. Beinuv ncnol-
TaHbl TPU BapnaHTa 06paboTKu:

1) KOHTPOJIb 6e3 06PabOTKM CEMSIH;

2) o6paboTka npenapatom MAKCUM® O/, B no3npos-
ke 1,25 n/T;

3) o6paboTka no KPYU3EP® MAKC-TexHonorum.

MonyyeHHble pe3ynbTaTbl NOKa3aHbl HA PUCYHKax 1 1 2.

Mpubaska BCxoxecTu Ha npenapate KPYU3EP® MAKC
cocTasuna 8 % k MAKCUM® rOJ1,u 17 % — K KOHTPOIO.

M3 nonyy4eHHbIX AaHHBIX CNeAyeT BbiBOA, YTO 06paboT-
ka cemsiH KPYN3EP® MAKC yBennuvsana ypoxanHocTb Ha
1,5 u/ra no cpasHeHuio ¢ MAKCUM® roNa v na 3,5 u/ra —
C KOHTPOJIEM.

OnbITHBIM MYTEM YCTAHOBJMIEHO, 4YTO WCMONb30BaHME
KPYMN3EP® MAKC no3sonsieT 3Ha4nTesbHO YBENNYUTL NpU-
Oblflb OT BbIpALLMBAHUS COW.

Takum 06pasoM, ncnonbzosaHme KPYN3EP® MAKC-Tex-
HONOrMK ANs 3aLlUThl ceMsiH obecrnedynBaeT nosyyYeHme no-
nonHuTeNbHon Npubbn B 2 000 py6./ra npu LeHe Ha ypo-
xa com 20 000 py6./T c HAOC.

B Poccunmn 06paboTky ceMsiH 3a nocneaHue Agaroga cra-
m npumMeHaTb Ha 70 % nnowapen con, 4To NoaTBEPXAAET
3P PEKTUBHOCTb NPUMEHEHNSA AAHHOW TEXHONOMNN.

Cneupnannctbl «CUHTeHTbl» YBEPEHbI, YTO 3@ CYET KOH-
TPONS MOYBEHHOW, CEMEHHON MHGEKUMM 1 BpeauTenemn
BCXOZOB COW, a TakKe CHUXEHUS CTPECCOB BO BPEMS BE-
retaumm MoXHoO JOOUTLCS COXpaHeHUs 6OJIbLLOIO Konye-
CTBa NPOAYKTUBHbIX PacTeHuit. 3To, Kak cneacTeve, npu-
BEJET K POCTY YPOXANHOCTU KYNbTYPbl Ha BCEN TEPPUTOPUMN
CTpaHbl.

CoeBas
dutodTopos Pu3sok- Cenropl?os Ctumy- Poctko- 4epHonono- Mpogo-
Mutuym ®y3apno3  Ackoxuto3 Septoria Basi Myxa cas Gnowwka
Mpenapar/MatorexH . Phytophthora TOHUO3 3 - nauus " JIOYHUK
Pythium 3 5 . Fusarium Ascohyta glicines, paHHee Chortophila  Paraluperodes .
sojae Rhizoctonia BCXO[10B . N Agriotes
nposiBneHne florilega suturalis
nigrobilineatus
MAKCUM® = = + + + + - _ _ _
MAKCUM® rong, +++ ++ ++ +++ + + -/+ - - -
KPYW3EP® MAKC +++ ++ ++ +++ +++ ++ +++ +++ +++ +++
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OueHka 3aCyx0yCTOMYNBOCTU
o0pas3L,0B puca no NSMEHEHUIo
YPOXaNHOCTU NMPU HEXBATKE BNaru

PE3IOME

AxTtyanbHOCTb. Cpeay MHOrOUYMCNEHHBIX aBMOTUYECKMX CTPECCOB 3acyxa unu gepu-
LMT BOAbI CYMTAIOTCS Hambonee BaXHbIMU OrpaHMYeHnsMn B NPOU3BOACTBE puca BO
MHOIMX palioHax ero BbipawmBaHus. Llenb nccnenoBaHuii — nM3yvyeHue KOnneKLMOH-
HbIX, MTMOPUOHBLIX N CENEKLMOHHbIX 00PasL0B puca Ha YCTOMYMBOCTb K AJUTENIbHOMY
nepechbiXxaHWio NOYBbLI M BO3AYLLIHOW 3acyXe, 0TOOp 3aCyx0yCTON4MBbLIX GOPM OISt CO3-
[laHVsi COPTOB HOBOro Tuna. Matepuansl u MeToasl. O6bLEKTOM UCCNef0BaHMS CTanm 65
COpPTOB 1 06pa3LLOB CyXOO0IbHOrO p1ca B TabopaTopumn Cenekumm 1 CEMeHOBOACTBA
puca AHLL «[oHckoin» Ha 6ase Ol «[ponetapckoe» PocToBckoin 06n1acTu, KOTOPLIE Bbl-
paLLMBanmM Ha 3aCyLUANBOM Y HOPMAJIbHOM OHAX OPOLLIEHUS.

Pe3ynbrartbl. YCTAaHOBNEHO, YTO PACTEHWSI B HOPMAJbHBIX 1 3aCYLLINBBIX YCIOBUSX
$GopMMpPOBaNUCH NO-Pa3HOMY, 1 YPOXANHOCTb 3epHa NPU NEPUOANYECKOM OPOLLEHUN
cocTaBuna B cpeaHem 71,3% k Hopme. BoisiBneHbl copta KoHTakT, 30710Tble BCXOAbI,
ManoBogoTtpe6oBatenbHbiii, MuHum 3YJIK 6 1 3YJIK 15, cOOTHOLLEHKE OnbiTa K KOHTPO-
nto (O/K) y koTopbix coctasuno ot 106,9 no 138,0%. OTMeyeHO yanMHeHe BpeMEHN [0
LIBETEHWS y BCEX 00Pa3LI0B, HO B pa3nMyHoOii cTenenu, ot 4,9 fo 25,7%. MakcumanbHyto
YPOXaHOCTb B 3aCYLLIMBbIX YCN0BUsIX ChopmumpoBanm copta bospuH (4,43 1/ra), Kon-
TakT (4,53 1/ra), 3onotbie Bexoas! (4,60 T/ra) u Cyxomon (4,60 T/ra).

Evaluation of dry resistance of rice
samples by changing yield with
lack of moisture

ABSTRACT

Relevance. Among the many abiotic stresses, drought or water scarcity are considered
the most important constraints on rice production in many areas of rice production.
The purpose of the research is to study collection, hybrid and breeding rice samples
for resistance to prolonged drying out of the soil and air drought, selection of drought-
resistant forms for creating varieties of a new type. Materials and methods. The object of
the study were 65 varieties and samples of dry land rice in the laboratory of rice selection
and seed production of the ARC “Donskoy” on the basis of the OP “Proletarskoye” of the
Rostov region, which were grown on arid and normal irrigation background.

Results. It was found that plants under normal and dry conditions formed differently,
and the grain yield under periodic irrigation averaged 71.3% of the norm. The varieties
Kontakt, Zolotye vshody, Malovodrebovatelny, lines ZULK 6 and ZULK 15 were identified,
the ratio of experience to control (O/C) in which ranged from 106.9 to 138.0%. Elongation
of time to flowering was noted in all samples, but to varying degrees, from 4.9 t0 25.7%.
The maximum yield in dry conditions was formed by the varieties Boyarin (4.43 t / ha),
Kontact (4.53 t / ha), Zolotye vshody (4.60 t / ha) and Sukhodol (4.60 t / ha).
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BeenexHue

Puc — 310 0Ha N3 OCHOBHBIX MULLEBBIX KYJILTYP B MUpPE.
MoBbiWeHNEe NPOAYKTUBHOCTU puUCa SBASETCS CNOXHOMN
3ajayemn, NOCKOJIbKY Ha ero pasBuTue BAUSIOT PasnnyHble
abnoTnyeckme CTPECChl N yHaCTUBLUMECS SKCTPEeMasbHble
norogHble ycnosus [1]. Cpean MHOMOYMCAEHHbIX abnoTn-
4YeCKMX CTPeccoB 3acyxa v aeduumTt BOObl CHMTAIOTCS
Hanbonee BaXHbIMW OrpPaHNYEHSIMI B MPON3BOACTBE puca
BO MHOIMX pafioHax ero BblpalumsaHus [2].

3acyLlnmBble YyCNOBUS MOMYT MOBAUSATbL HA PacTeHUs Ha
noboli cTagun pocTa, HO 3aCyLLIMBLIM CTPECC Ha penpo-
OYKTVUBHOW CTaAMu HENnoCcpenCcTBEHHO NPUBOAUT K NoTepe
ypoxas Ha 24-84 % [3]. NoHMMaHne mexaHn3ama 3acyxo-
YCTOMYMBOCTU puca, umaeHtnoukaumsa yCTONYMBOro re-
HodoHAa puca, pa3paboTka HOBbIX CTpaTeruii 1 MeToO0B
oTOopa, NAeHTUPUKAUNSA NOKYCOB KOJIMYECTBEHHbIX MPU-
3HaKOB M FEHOB NPefocTaBnsioT 60/bLUne BO3MOXHOCTU
09 NOBbILLEHWS 3aCyX0yCTOMYMBOCTY puca.

Ana cenbCKOXO3ANCTBEHHbLIX KyNbTYp 3aCyXOyCTOW4M-
BOCTb — 3TO HE TOJIbKO CMOCOBHOCTL BLIXXUBATbL UM PACTH
B ycnosusix geduumta BOAbl, HO U MUHMMaNbHAs MNoTe-
pa ypoxas B pesynbrate crtpecca. 3acyXxOyCTOMHYMBOCTb
puca MOXHO ONPEeAENnTb Kak CMOCOBOHOCTb K BbIXMBAHUIO
1 NPOAYKTMBHOCTb B YCNOBMSX 3acyxu [4]. 3acyxoycToi-
YNMBOCTb — 3TO KOJIMYECTBEHHbIV NPU3HAK, KOTOPbI YacTo
00603Ha4aeTCs OTHOCUTENIbHBIMU 3HAYEHUAMU (3HAYEHUS-
MW B YCNOBUSAX 3aCYLUSIMBOrO CTpecca OTHOCUTENbHO 3Ha-
YEHNN B HOPMaJibHbIX YCIOBUSX POCTA) Pa3/IMyHbIX MPU3Ha-
KOB.

YCTONYMBOCTb puca K 3acyxe onpenensercs YeTbipbMsa
MexaHM3MaMn: yxop, OT 3acyxu, NpeaoTBpaLLeHnEe 3aCyxm,
YCTOMYMBOCTb K 3aCyxe M BOCCTAHOBJIEHME MOCNE 3aCyxu
[4,5,6,7].

Yxon oT 3acyxu (¥Y3) oTHocuTCS K n3beraHumio cTpecca ¢
MOMOLLBIO KOPOTKOrO XM3HEHHOIO LKA UAn NiaacTU4HO-
CTn pas3eutusa. B cenbCckoOxo3arMCTBEHHOM NPOM3BOACTBE
Y3 03HavaeT npeoaosieHne Ce30HHOM NN KIMMaTUYecKomn
3acyxu nNyTemM KOPPEKTUPOBKM CPOKOB NOCEBA UAN NCMOJIb-
30BaH1A paHHeCnenbIX COPTOB.

lMpepoTBpalleHne 3acyxm XxapakTepusyeTcs rMaBHbIM
06pa3oM CnocoBOHOCTbLIO pacTeHU NOALEPXMBATbL BbICO-
KM BOOHBIM CTATyC B YC/IOBMAX 3aCyXM 3a CHET YBeJINHEeHUS
MOrNOLWEHNS BOObI U CHUXEHUSA NOTepb BoAbl. Hanpumep,
OHO MOXET ObITb AOCTUIHYTO 3a CYET Pas3BUTUS FYCTON U
rnyboKo KOPHEBOW CUCTEMbI AN UCMOJIb30BaHUS BOAbI
WM 3a CHET 3aKPbITUSA YCTbULL, CBEPTLIBAHUSA JIMCTHEB NN
HENPOHULLAEMON KYTUKYJbl JINCTbEB AN YMEHbLUEHUS
TpaHcnpaumn.

3acyxoycTonumneocTb (3Y) onpenensieTcs kak cnoco6-
HOCTb PaCTUTENbHbIX KNETOK NOAAEPXNBATL CBOIO PYHKLMIO
B YCNoBusx geduumta Boapl NPy YMEHbLUIEHUN BbI3BAHHOTO
CTPECCOM MOBPEXAEHWS MYTEM PErynsumm sSKCnpeccuu re-
HOB 1 MeTabonuyeckmx nyten. 3Y yacTto accoummpyeTcs C
HaKoMnJeHnem B PacTUTESNbHbIX KNleTKax MOJSIeKysl, CBA3aH-
HbIX C OCMOTWUYECKOW PEryampoOBKON (TakmMxX Kak MPOJINH)
ONns nogaepXxaHus Typropa.

BocctaHoBneHme nocne 3acyxum OTHOCUTCS K BOCCTaHO-
BUTENIbHOW CNOCOBHOCTU pacTeHUs1 Nocae nepruoaa Cuilb-
HOro 3aCywIMBOro CTPECcca, KOTOPbIA BbI3biBAET MOJIHYIO
noTepIo TYypropa 1 BbiCbIXaHWE JINCTLEB.

3acyxoyCTOMYNBOCTb — 3TO CJIOXKHbIA MNPU3HaK, oTpa-
KEHHbIA N3MEHEHUSIMWU Ha MOPdONornyeckom, @usno-
JIOrM4eCKOM, BUOXMMUYECKOM M MOJSIEKYNSIPHOM YPOBHSIX.
BaxxHO onpenennTb OCHOBHbIE KPUTEPUW UAN NOKasaTenu
ONS OLLEHKN 3aCyXOYCTOMHYMBOCTU PasnnyHbIX KyabTyp. No-
KasaTenn 3aCyxoyCTOMYMBOCTM pPYCa MOXHO pa3aenunTb Ha
Tpw kateropun: 1) MHAEKCbI, OCHOBHBIMU KPUTEPUAMU KO-
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TOpbIX ABASIOTCA Mopdonornieckne n Gusmonormyeckme
NpU3HaKkn; 2) MHOEKCbI, BKoYalowme B cebs HeCKObKO
dN3N0NOrMYECKNX MPUSHAKOB, CBA3AHHBIX C OCMOTUYECKOMN
perynmpoBKoi, coaepxaHne abcun3oBOii KUCOThl U peak-
LM Ha Hee, a Takke 3awmta OT OKUCANTENBHOIO CTPECCa;
3) cocTaBHble MHAOEKCHI, BKIIIOYAOLWLME NPU3HAKN, CBA3AH-
Hble C BUONOrNYECKON NI SKOHOMMYECKOM YPOXANHOCTbIO
B YCJIOBMSIX 3aCYLUIMBOrO CTpecca.

XOTS KOMMIEKCHYIO MHOEKCHYID CUCTEMY TPYOHO Mpu-
MEHSTb A5 BbIABIEHNS MEXaHNU3Ma 3aCyXOyCTOMYMBOCTH,
HEKOTOpPblE COCTaBHble WHAEKCbl (OCOBEHHO NPU3HAKK,
CBSI3aHHbIE C YPOXANHOCTbLIO) NpennoYTuTeNnbHbl N adpdek-
TUBHbI AN CeNeKLMN Ha 3aCyX0yCTOMYMBOCTb [8].

Llenb nccnepoBaHnii — N3y4eHME KOSUEKLMOHHbIX, T1-
OpPUIHbLIX U CEeNeKLMOHHbIX 00pa3LoB puca Ha yCTOM4Kn-
BOCTb K ANIMTENIbHOMY MEPECHIXaHMIO MOYBblI U BO3AYLUHOM
3acyxe, 0TOOP 3aCyx0yCTON4YMBbIX POPM AJ151 CO3AAHUSA CO-
PTOB HOBOIO TMMA.

MeToauka

M3yyanun 65 06pa3uoB 1 COPTOB prca PassiMiHOro rnpo-
VCXOXAEHMS, B YAaCTHOCTM KOJIIEKUMOHHbIE 06pa3ubl puca
BUP nm. H.WN. BaBunoea: 3onoTble Bcxoabl (Poccus), Ma-
nosopotpeboBaTenbHbi (Y3beknctaH), AH-tOH-Xo, OuH-
CsH, KoHTpo, XyH-Mo, YaH-YyHb-MaH (Kutain); nuHum ot
VX CKpeLLmMBaHua B Nnpeabiayluye roabl ¢ coptamm BospuH,
Komanpop, Kybosip, PasnonbHbli; 3acyxoyCcTONYMBbLIE NN-
HUN N3 KpacHogapckonm rmbpugHon nonynsaumm (3YJIK),
npepocTaeneHHon B 2016 rogy loHuaposoii H0.K.; a Takke
ONs cpaBHeHus copTa: AKycTuk, BosipuH, BupacaH, Bonro-
rpanckuin, KoHtakt, CtanuHrpagckuin, Cyxonon, KOxaHuH.

Wccneposanus nposoamnu B 2019-2020 rr. B nabopa-
TOopuM cenekuun n cemeHosoacTea puca AHLL «JoHckom»
Ha 6a3e O «MponeTtapckoe» PocToBckoii obnactn. Obpas-
Lbl BbICEBaNM Ha ABYX MOHaX: 3aCyLUINBbLIA N HOPManbHbIN
(satonngembin). [na BblpalimBaHMA CyXOOOJSIbHOMO puca
OblN BblOENeH cneumasnbHblii Yek C NepuoamnyecknmMm opo-
weHnem. Puc ebipaluyeani Ha aenaHkax niowansio 10 m2
B TPEXKPATHOM NOBTOPHOCTM C HOpMol BeiceBa 500 cemsH
Ha 1 M2 19 UCMBITAHWS B YCIOBUSIX 3aCYXW U OLEHKW Npo-
OYKTMBHOCTU 1 TONEPaHTHOCTU K HEXBATKe BOAbl 00pa3LoB
puca. NonmeB ocyLecTBASNN HaNycCkoM BOAbl Nocrne noce-
Ba — 10 mas cnoem 10 cM 1 B nepuog Beretaumm — 12 nioHs
(5 cm), 28 utons (8 cm) n 17 aerycta (10 cm) npu npocyLun-
BaHMM NOYBbI 4O COCTOSIHUS pacTpecknBaHus kopku. Cte-
NneHb 3aCyX0YCTOMYUBOCTM ONPESENSIM MO COOTHOLLUEHWIO
BESIMYMNHBI MPM3HaKa B OrblTe K TakoBOW Ha KoHTpone (O/K).
MaTtemaTnyeckyo 06paboTKy AaHHbLIX AeNnann ¢ NOMOLLBIO
nporpamm Excel n Statistica 8.

B 2019 rony Habniogannucb NMOHMXEHHOE KOMMYEecTBO
0CagKkoB B WIOHE W aBrycTe W BbICOKas cpeaHemecsyHas
Temnepartypa c anpens no ceHta6pb. MNorogHblie ycnosus
2020 ropa xapakTepu3oBanncb OOWIbHLIMK AOXASAMU B
Mae 1 NIoHe; MOHMXEHHbLIM KOJIMYeCTBOM OCaZKOB B anpe-
ne, vione 1 aBrycte u nx OoTCYTCTBMEM B CeEHTAOpe, T. e.
BbICOKOW CTEMNEHbIO 3aCyLIMBOCTU BO BTOPOM MOJSIOBMHE
Beretaumm puca. TemnepaTypHbiii pexnm anpens n mas
Obl1 HAXE HOPMbI, a8 NETOM 1 B CEHTAOpE npeBbillan ee Ha
2,3-4,3°C.

Pe3ynbraTthl

B 2019 roay nocne mayyeHus KOnekUMOHHbIX 0b6pas-
LIOB puca B YC/IOBMAX NEPNOAMYECKOro OPOLLIEHMS YAANoCh
BblAENUTb Psig GOPM, MMEIOLMX MOBLILLIEHHYID 3acyXoy-
cTonumBocTb: 3050Tble Bexoabl (Poccust), ManosogoTpe-
6oBaTtesnbHbIl (Y36eknctaH), AH-KOH-Xo, uH-CsiH, KoHTpO,
XyH-Mo, YaH-YyHb-MaH (Kutaii) n gp. BbisBneHbl abco-
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JIIOTHbIE N OTHOCUTESIbHbIE Pa3NMynNS B MPOSBAEHUN psaa
KONMMYECTBEHHbIX NMPU3HaKoB. Hanbosnbliee COOTHOLEHNE
BEJIMYMHbI NPU3HaKa B OMbITE K KOHTPOJIO B CPEAHEM OblSI0
no macce 1000 3epeH (97,1%), 3aTemM B nopsiake yobiBaHUSA
pacnonoxunuce Belcota pactexus (81,7%), onnHa meten-
Ku (76,8%), ypoxaiiHocTb (63,4%), Macca 3epHa C MeTenkun
(42,3%), konn4ecTBO 3epeH Ha meTenke (38,1%) n konnye-
CTBO KONOCKOB Ha meTesnke (21,6%). CnegoBaTenbHO, MuU-
HMMaJIbHO CHUXAETCsl Macca 3€PHOBKU, @ MakCUMaslbHO —
KONMYEeCTBO KONOCKOB U 3epeH B MeTernke [9].

B 2020 roay, HeCMOTpPS Ha XeCTKne yCnoBusi, 60JbLLMH-
CTBO M3y4yaeMbix 00pa3LoB prca chopMUpOBanIM 3epHO.
TeM He MeHee, pacTeHMS B HOPMaslbHbIX U 3aCYLUSIMBbIX
ycnoBusx GopMmMpoBannChb No-pasHOMY, 1 BTOPbIE 3HAYN-
TEeNbHO YCTynanu NepsebiM Mo YPOXANHOCTN.

Puc. 1. PacnpepeneHune 06pasLoB pyca No COOTHOLIEHMIO YPOXANHOCTM B OMbITE K KOHTPOJIO
Fig. 1. Distribution of rice samples by the ratio of yield in the experiment to the control

B 06bI4HbIX YCNIOBUSAX C MOCTOSHHbLIM 3aTOMJEHNEM YPO-
alHocTb 06pa3uoB BapbkpoBana ot 2,43 o 7,41 1/ra (B
cpegHem 4,77 T/ra). B ycnosmuax nepuoguyeckon 3acy-
XM YPOXaMHOCTb 3epHa 3TUX Xe 006pa3uoB konebanacb oT
1,38 0o 4,60 1/ra (B cpeaHem 3,24 T1/ra). PacnpeneneHne
06pa3uoB puca no COOTHOLLEHMIO YPOXaAMHOCTU B OMbITe K
KOHTpoto konebanock ot 18 oo 138%, B cpeaHem — 71,3%
(puc. 1).

Takum 06pa3om, HekoTopble copTa M obpasubl chop-
MUPOBau B YCNOBUSIX HEOOCTATOYHOIO YBIaXHEHUS Aaxe
6osee BbICOKYO YPOXANHOCTb, YeM NMpu NOCTOSHHOM 3aTo-
nneHnn sBoaoni. K HUM otHocaTcs KoHTakT, 30/10Tble BCXO-
abl, ManosogoTtpebosartesnbHblin, 3YJIK 6 n 3YJIK 15, cooT-
HoweHue onbiTa K KoHTposto (O/K) y KOTOpbIX COCTaBUIO OT
106,9 no 138,0% (Tabn.). 3TO CBA3AHO C MX CKOPOCMENo-
CTblO, T. €. CO3peBaHMEM [0 HacTyne-
HWS1 3aCyLLIMBOrO CTpecca, a Takxe y
HEKOTOPbIX 06pPa3LLOB — YyBCTBUTESb-
HOCTbIO K MOCTOSAHHOMY 3aTOMJIEHWIO.
B aspoObHbIX yCrnoBMsX OHU pa3BuBa-

N= 85"1 0" nommsal (x; 71,305, 23 0788)
16 — - - - - - - - - - - -

22%

\
o

KomuecTeo ofpasyon, wr
[=-]

— loTCSs NyyLLe.

Yactb o06pasuoB cdopmupoBa-
NN NPUMEPHO OAMHAKOBYKD YpOXal-
HOCTb 3epHa Ha o000uMx BapuaHTax
onbita, O/K — ot 85,0 0o 99,9%. 3T10
MaHb4YXypPCKME KOMNEKUNOHHbIE CYy-
XO[ONbHble  06pa3upl:  AH-HOH-Xo,
YaH-YyHb-MaH, cenekuMOoHHbIE INHUN
YaH-YyHb-MaH x IOxaHuH (7966), Ko-
MaHgop x ManosogotpeboBaTesbHbIN
(7952), ckopocnenblie copTta BupacaH
n Bonrorpanckmi, kpacHogapckas rv-

\ 6punaHas nuHns 3YJ1K 2.
4t 3 HanmeHbluee cooTtHoweHne O/K
3“\ % OoTMeYeHO Yy o6pa3uyos 3YJIK 12
2| : Ent « [T (18,0%), 3YJIK 4 (29,3%) n 3YIK 7
¢ ‘ | (31,0%). 310 CBA3AHO CO 3HAYUTESb-
[ : L L i SN HOVi 334ePXKOl BPEMEHWN LBETEHUS 1

Tabavua. Ypoxai#HOCTb puca Npu 3acyxe U B HOpManbHbIX yci0BUsiX, Mponetapck, PocToBckas

o6nactb, 2020 rog,

Table. Rice yield in drought and under normal conditions, Proletarsk, Rostov region, 2020

N Ne
o | s HasBaHue copra, o6pa3sua Kokpos
1 AKyCTUK 6,67
2 BosipuH 5,29
© BupacaH 4,27
4 8154 Bonrorpagckuin 4,08
5] KoHTakT 4,20
6 8208 CTanuHrpanckumin 5,18
7 8062 Cyxopon 6,35
9 552 AH-IOH-X0, Kutai 4,04
11 546 3onoTble BCxoapl 3,33
13 553 ManoBogoTtpeboBatesnbHbIi, Y36eknctaH 3,06
15 551 YaH-YyHb-MaH, Kutan 4,59
20 7952 Komanpop x ManoBogoTpeboBaTenbHbIin 4,94
22 7970 Komangop x YaH-YyHb-MaH 5,61
43 7966 YaH-YyHb-MaH x IOxaHuH 4,20
52 7852 3YJIK 2 4,39
56 7858 3YJIK 6 (Tn BosipuH) 3,65
58 7774 3YJIK 8 6,24
65 8224 3YJIK 15 (4epHoe 3epHO) 2,43
CpegnHue 4,77
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YpoxaitHocTb, T/ra

CO3pEBaHNS, BbI3BAHHOM 3aCyxon, U
HN3KOW PEePTUIBHOCTBIO KOJIOCKOB N3-
3a CUJIbHbIX CYXOBEEB.

B 1O Xe Bpemsi Gbln BbISIBNEHbI
06pasupl C HEBLICOKMM COOTHOLLEHM-
em O/K, HO OTHOCUTENBLHO BbLICOKOWN
YPOXaMHOCTbIO B YCNOBUSX 3aCyxu,
4YTO CBSI3aHO C 6ONbLIMM MOTeHuua-
JIoM BUONOrMY4eckon nNPOAYKTUBHO-

Oneir—— O/K, % CTU 3Tux 06pasLos. K HUM oTHOCATCA
3,77 56,5 copta Cyxomon (ypoxaiHocTb npw
4,43 83,7 sacyxe 4,60 T/ra, O/K — 72,4%),
410 959 BosipuH (4,43 T/ra, O/K — 83,7%),
3,53 86,6 Komangop x YaH-YyHb-Man (7970),
453 1080 (4,30 T/ra, O/K — 76,7%) v ap.

4,17 80,5 Koppensumsa ypoxaitHocTu npu 3a-
4,60 724 Cyxe C ypoXaiHOCTbio Mpu 3aTomnne-
4,03 99,9 HUK oTcyTcTeoBana (r = 0,05+0,01), ¢
4,60 138,0 X cooTHoLLeHvem O/K 6bina cpeaHeit
4,13 135,1 nonoxumTenbHoli (r = 0,70£0,01), a ¢
3,97 86,5 MPOJOIKUTENIbHOCTBLIO Mepuoga  Be-
4,20 85,0 retaumm OT MpopacTaHus 00 LBeTe-
4,30 76,7 HWSI Ha KOHTPONE 1 B OMblTe — Cpef-
4,03 96,1 Heii oTpuuaTensHoi (r = -0,56+0,01),
4,33 98,7 (r = -0,52+0,01), COOTBETCTBEHHO.
3,90 106,9 Moatomy ckopocnensie ¢hopMbl npu
4,20 67,4 BbIPALYBAHUM C MEPUOANYECKMM MO-
2,97 122,0 NNBOM UMEIOT MPEMMYLLIECTBO Mepes,
3,24 67,9

cpegHe- n no3aHecnenbiMn.
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Ha pucyHke 2 nokasaHa perpecCuoHHasi 3aBUCUMOCTb
3aCyX0yCTOMYMBOCTM OT YPOXaMHOCTK puca npu 3acyxe. B
LLeNOM BMAHA NOJIOXNTENbHAA B3aUMOCBSA3b, OHAKO BbICO-
Kasi ypoXXaHOCTb MOXeET (POPMMPOBATLCSH U MPU BbICOKMX
3HavyeHnsax O/K, n npu cpegHux, n Npu HA3KKX.

CTtpecc OT 3acyxu, BO3HMKAIOLMIA B HaYane penpoayk-
TMBHOW CTaguu, OObIMHO NMPUBOAMT K 3a4EPXKKE LIBETEHUS,
MOBbLILUEHNIO CTEPUNIBHOCTN KOMOCKOB W CHUXEHMIO YPO-
XaMHOCTM M MHOEKCA ypoxas n3-3a 3acyxu. Takum obpa-
30M, MOBBLILEHNE 3ACYXOYCTOMYMBOCTM MOXET BK/IOYATb
oTOOp pacTeHwuit, y KOTOpbIX 13-3a 3acyxu HabniopaeTcs
HebosbLlas 3agepxka LBeTeHusl, Uan oHa BOOOLLE OTCYT-
cteyet [10].

BbiBOAbI

1. Takum 06pa3om, MexaHn3Mbl HOPMUPOBAHMS YPO-
>as 3epHa B YC/IOBUSIX HEAOCTATOYHOIO YBAAXHEHUS MOIYT
ObITb Pa3NYHbLIMU.

2. MakcumarnbHyl YpPOXXanHOCTb B 3aCyLUIMBbLIX YCIO-
BUAX chopmmpoBann copta bospun (4,43 1/ra), KoHTakT
(4,53 1/ra), 3onotble Bcxoapl (4,60 1/ra) n Cyxomon (4,60 1/
ra). MNpu aToM NepBble TPU NOAYYNIN NPenMyLLLECTBO Bna-
rogaps ckopocnenoctn, a copT Cyxooon, XoTs U noTepsin
13-3a CpeaHecnenocTy 1 3a4epxkm passntmsa 27,6% ypo-
Xasi, KoMrneHcnpoBasn 370 6onee BbICOKOW YPOXaMHOCTbIO
Ha KOHTpoJe, cocTaBmBLUen 6,35 T/ra.
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Puc. 2. PerpeccnoHHas 3aBMCUMOCTb 3aCyX0YCTONYMBOCTYM puca OT
€ro ypoXamnHoCTV Npu 3acyxe

Fig. 2. Regression dependence of rice drought resistance on its yield during
drought
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3acyxo0- U XXapoyCTOM4YMBOCTb
CoOpTO00pa3LL0B MArKOM NLLIEHULbI
Ha Oorape

PE3IOME

AKTyanbHOCTb. 3aCyXOyCTOMYMBOCTb — 3TO OAHO M3 BAXHENLIMX HanpaBieHuin ce-
NeKUUM 3€PHOBBIX KYNBTYP.

MeTtopauka nccnegoBaHuii. B ctatbe npeacTaBieHbl pedynsbtaTbl M3yYEHUS 3aCyX0- U
XapoycToM4MBOCTU COPTO0OPa3LIOB MArKOV NeHuupl Ha 6rape. Llenbio nccnenoea-
HUIA SIBNSIETCS WM3Y4YEHWE HOBLIX COPTOOOPA3LIOB MSIFKOW MLIEHWLbI, MONYYEHHbIX U3
MeXayHapoaHoro HayyHoro ueHTtpa ICARDA C BbICOKOW 3aCyx0- U XapOyCTOWYMBO-
CTblO, B OOrapHbIX YCNIOBUSIX, 1 0TOOP A5 AasibHeLwel cenekumMoHHon padboTsl. Mate-
pvanoMm Halux uccnenosanuii 6einn 116 coptoo6pasLOB MEXAYHAPOAHOr0 Hay4HOro
ueHTpa ICARDA msirkoii neHuubl. Miccnenosanns npoBoaunmv Ha 6orape B labopato-
pun Cenekuum 1 CEMEHOBOACTBA MSrKOW MLWEHNLbI [annspanbCkoi Hay4HO-OMbITHOW
CTaHLMN Hay4YHO-UCCNefoBaTENbCKOr0 MHCTUTYTA 3epHa U 3epHOO0OOBBIX KYNLTYP.

PesynbTatbl. bbinv 0To6paHbl 6 cOpTO06Pa3LLOB MATKON MileHnLbl Ha 6orape ¢ Bbico-
KO 3aCyX0- 1 XapOoyCTONYNBOCTLIO.

Drought and heat tolerance of
bread wheat varieties on rainfe

ABSTRACT

Relevance and methods. The article presents the results of studied the drought and
heat tolerance of bread wheat varieties on rainfed. The aim of the research is to study new
varieties of common wheat obtained from the international scientific center ICARDA with
high drought and heat resistance, in dry conditions and selection for further breeding
work. The material of our research was 116 varieties of the international scientific center
ICARDA of soft wheat. Research was carried out on bogar in the laboratory of selection
and seed production of common wheat of the Gallyaral Scientific Experimental Station
of the Research Institute of Grain and Leguminous Crops.

Results. It selected 6 varieties of high drought and heat tolerance of bread wheat on
rainfed.
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BeepeHne

3acyxoyCcToMYNBOCTb — 3TO OAHO M3 BaXHEWLIMX Ha-
NpaBfeHnin cenekumm 3epHoBbIX KynbTyp. OaHUM N3 OCHOB-
HbIX cpencTs 60pbObl C 3aCyXOi ABASETCA CO34aHue Xa-
POCTOVKMX COPTOB, CNOCOOHbLIX AaBaTb 6osiee M MeHee
cTabuibHble ypoxaun B 30HaX HeA0CTAaTOYHOrO U HEeyCTOM-
4MBOro BogocHabxeHus (PabobmnmoB, Kapwunesa, 2002).

dusnonormnyeckas oueHka MCTOYHUKOB YCTONYMBOCTU
K abMOTUYECKMM CTPECCaM ABNSIETCS HEOOXOAMMBIM NPU-
eMOM cenekumn Npu oTéope U co3aaHUN HOBbIX BbICOKO-
NMPOAYKTUBHBIX, BbICOKOYPOXANHbLIX U YCTOMYNBLIX COPTOB
CeNbCKOXO3AMCTBEHHbIX KYNbTYP.

B nepwuop Hanvea 3epHa nog, BAVUSIHUEM MOBbILUEHHbIX
TemnepaTtyp Npu COMPOBOXAEHWN CYXOBESIMW Oaxe Mnpu
[OCTOBEPHOM KOJIMYECTBE AOCTYMHOM BAArn B noyese ypo-
XXAMHOCTb 03MMOM MLEHULBI MOXET cHMXKaTbes Ha 30-50%
n 6onee (l'ycenHos, Micmannosa, 2012). 3acyxoycTonym-
BOCTb 3aBMCUT OT YCNOBUI BHELLHEN cpeabl U ¢asbl pas-
BUTUSA. Tak, B HALUMX YCNOBUSX MWEHULA MEHbLUE BCEro
cTpagaeT OT 3acyxu B da3e KOJIOWEHNA U B HANOOsbLUEeR
cTerneHn — B Nepuopn, Hanmea 3epHa U B ¢a3e BOCKOBOWN
cnenoctun (Katkosa, Mamupos, 1978).

lMokasaTenn XapoCTOMKOCTM XOPOLLO KOPPENVpYT C
aneMeHTamMu NPOAYKTUBHOCTM U YPOXKANHOCTLIO N MX MOX-
HO UCMNOSb30BaTb B CENEKLMN Ha XXapOCTOMKOCTb. Boicokne
nokazatenn mameHudnsoctn (40-70%) sadukcmpoBaHbl y
MWEHNUpI MO YPOXKal 3epHa C OAHOrO PacTeHus, yry Ha-
KJIOHa paroBoro McTa, HU3KNMe — no TeMmnepaType CBep-
ThlBaHMS BOOOPACTBOPUMbIX 6enkoB (4-7,7%) (BeccoHoBa,
Pyctamoga, 1982).

Mpu 3acyxe B KPUTUHECKMIA Nepuog OT Bbixoaa B TPYOKy
[0 KONOoLIeHNs, LBETEHMS TBepaas niueHuua 6onee CKNoH-
Ha K Yepes3epHuue n nyctokonocuue (Kymakos, bepeavHa
n ap., 1990). X.H. PyctamoB 1 M.A. A66acos (2015) ycTa-
HOBWJIN, 4YTO COPTA B HAVMMEHbLLEN CTENEHN pearmpyloLime
Ha 3acyxy, UMEIOT BbICOKME 3HAYEHUS yOEeNbHON BOOOYAEP-
XU1BaloLLLEe CNOCOBHOCTU.

lMpoBeneHHble MCcNegoBaHMa nokasanum, 4TO 3acyxo-
YCTOYMBbLIE COPTA M CENEKUMNOHHBIE JIMHUN OTIMYaINCh
XOPOLIO pPasBuUTbIM BEPXHUM mexaoydnvem (31,6-41,5%
oT BbICOTbI pacTeHus) (PomeHko, Mpaboseu, beceguvHa,
2013).

PLANT GROWING

Llenbio Hawmnx nccnefoBaHni ABASETCA N3yHeHne HOBbIX
copTo06pa3LoB MArKOW NLLEHWLbI, MOTYYEHHBIX U3 MeXAY-
HapogHoro Hay4yHoro ueHTpa ICARDA ¢ BbICOKOWN 3aCyxo-
XapOyCTOMYMBOCTbIO, B BOrapHbIX YCNOBUSIX 1 OTOOP Ans
fanbHenwen cenekumMoHHOM paboThl.

MeToauka uccnepoBaHum

MaTepuanom Halmx uccnemoBaHui 6uinm 116 copTo-
obpas3yoB MeXayHapoaHoro HaydHoro ueHTpa ICARDA
MSArKOM MNLLIEHNLbI.

McenepoBaHms npoBoaunn Ha 6Gorape B naboparto-
pun cenekuum M CEMEHOBOACTBA MSArKOM nuweHuubl Fan-
NAPanbCKON HAYYHO-OMbITHOM CTaHUMM HAy4YHO-uUCcneno-
BaTENIbCKOrO MHCTUTYTa 3epHa N 3epHOO000BbLIX KYNbTYp.
M3yueHune 3acyxo- 1 XapoyCcTONYMBOCTM MSAMKOM MIEHNLbI
nposeeHbl N0 MeToankam BUP (1984).

lannsapanbckas Hay4HO-OMbITHAs CTaHLUMSA pacrnosioxe-
Ha B PABHUHHO-XOJIMUCTOM 30He Borapbl Ha BbICOTe 569 M
Haj, YpOBHEM MoOpe.

Mo paHHbIM Mannsapanbckoli arpoMeTeopoNorMyeckom
CTaHuMn cymma ocaakoB coctasuna 3a 2018-2019 c/xrog,
483,4 mm, 3a 2019-2020 c/x rog — 395,3 mm (cpeaHee
MHoroneTHee — 361.9 MM), COOTBETCTBEHHO TEMMepaTtypa
Bosayxa 10,31 12,9 °C (cpegHee mHoronetHee — 12,7 °C),
BNaxHoctb — 72,0%; 69,0% (cpemHee MHoronetHee —
51,0%).

Pe3ynbTaThl UCCNegoOBaHUM

Mo pesynstatam ndyyeHuns 116 coptoobpasuos ICARDA
MSIFKOW MNileHuLbl Ha 6orape Oblny 0ToBpaHbl MO 3aCyX0- U
XapoycTon4YnMBOCTM cneaytowme obpasupl (Tadn. 1).

[aHHble Tabnuubl 1 nokasbiBaloT, YTO Yros Hako-
Ha ¢naroBoro nucrta CopTooOpasLoB MSArKOM MEeHULb
coctaBun ot 10,40 (1ZGl/5/SABALAN) pno 160 (AKULA/
BONITO//F10S-1/7/AGRI), a y copta ctaHgapTta Teanu-
wap — 17,8°. CopepxaHne obOLLen BOAbl B JINCTbAX MSAr-
KOl nweHuubl O6bino ot 54,70% (KARAHAN) oo 70,57%
(SUNCO/2*PASTOR), y ctaHgapta — 60,00%; Temnepa-
Typa Koarynsiumm BOAHOPACTBOPUMbIX OENIKOB B IMCTbAX —
ot 59,0 °C (KARAHAN, ORACLE/PEHLIVAN/4) po 62,0 °C
(WBLL 1*2/KUKUN/3), y ctaHgapta — 61,0 °C.

Tabnmua 1. Mopdoduauonornyeckme napameTpbl 3acyxo- 1 XapoycToituuBocTu coproodpasuos UKAPZIA msarkoii nweHnubl B ¢pa3e KONOLWeHUs Ha

6orape (Fannsapan, 2019—-2020 rogbi)

Table 1. Morphophysiological parameters of drought and heat resistance of ICARDA cultivars of wheat in the heading phase on dry land (Galyaaral,

2019-2020)
Yron HaknoHa Buicota . I TR e
N2 pen HasBaHue copToo0pa3LioB ¢narosoro pacTeHuid, Rnwnasepxero  Copepwanhe oGuiet koarynisumm
HCT, FpATYC i MeXA0y3nus, CM BOAbI B IUCTbAX, % BOJI0PaCcTBOPUMbIX
6enkoB B NUCTbAX, °C
1 Teanuwap (cTaHoapT) 17,8 121,2 39,8 60,00 61,0
2 KARAHAN 10,6 99,0 37,2 54,70 59,0
3 ORACLE/PEHLIVAN/4 11,8 91,8 30,0 65,38 59,0
4 1ZGl/5/SABALAN 10,4 93,8 27,0 60,00 60,0
5 SOYER/BONITO-36 12,6 97,8 41,4 52,87 60,0
6 CUPRA-1/3/CROC1 13,0 97,0 28,8 56,33 60,5
7 AKULA /BONITO//F10S-1/7/AGRI 16,0 85,0 26,6 69,03 60,5
8 191 TR1-1221F/BUCUR 13,4 85,2 33,8 69,57 60,5
9 TJB368.251/BUC//WEAVER 12,2 123,8 44,0 65,06 61,0
10 WHEAR /INQALAB91*2 13,0 87,4 29,2 70,42 61,0
11 DALNITSKAYA/M18 12,8 117,0 40,6 64,07 61,0
12 TJB368.251/BUC//WEAVER 11,2 92,6 30,2 65,93 61,5
13 WBLL 1*2/KUKUN/3 15,4 79,8 26,4 67,28 62,0
14 SUNCO/2*PASTOR 12,8 99,8 35,2 70,57 61,0
15 BAYRAKTAR 2000 11,6 106,0 39,0 69,09 61,0
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Tabnvua 2. U3aMeHYMBOCTb HakonneHus o0Lweii cbipoii GuomMacchl COpTooOpa3LOB MATKON nue-

Huubl B a3e konoweHus Ha Gorape (Fannsapan, 2019-2020 roapi)

Table 2. Variability of the accumulation of the total raw biomass of soft wheat cultivars in the

heading phase on dry land (Galliaaral, 2019-2020)

aywowme coptoobpasubl BAYRAKTAR
2000 (212,55 ), TJB368.251/
BUC//WEAVER (221,69 r), ORACLE/
PEHLIVAN/4 (229,03 r), SOYER/
BONITO-36 (230,17 r) (Tabn. 2).

Ne MG T IR T 7 TabnmuHbie  [aHHbIe MOKasbiBaIoT,
Ha3zBaHue copToobpasuoB . -
A<8 2019ron 2020 roa X YTO HakonneHne obLel Chipoli BUo-
Maccbl MSrkon MeHnUbl BapbMpOBa-
1 Tesnuwap (cTaHaapT) 185,30 252,76 219,03
10 B cpegHeM no rogam oT 133,18 r
2 KARAHAN 166,16 100,20 133,18 (KARAHAN) po 230,17 r (SOYER/
3 ORACLE/PEHLIVAN/4 218,82 239,24 229,03 BONITO-36), ay cTaHaapTa — 219,03 .
Jona konocbeB copToo6pasLOB
4 1ZGI/5/SABALAN 173,72 175,64 174,68 MSIFKOT NLLIBHMLL! COCTABMNA B CPEN-
5  SOYER/BONITO-36 274,16 186,18 230,17 Hem ro rogam ot 14,55% (BAYRAKTAR
6 CUPRA-1/3/CROC1 217,04 124,70 170,87 2000) mo  22,11% (CUPRA-1/3/
CROC1), ycranpgapta — 10,52%; nons
7  AKULA /BONITO//F10S-1/7/AGRI 250,16 156,12 203,14 KOpHe# — ot 9,14% (191 TR1-1221F/
8 191 TR1-1221F/BUCUR 218,32 129,16 173,74 BUCUR) po 18,00% (CUPRA-1/3/
[0)
9  TJB368.251/BUC//WEAVER 266,80 176,46 221,69 CROCH), y cTannapra 14,00%.
10  WHEAR /INQALAB91*2 187,76 189,14 188,45 Buisoabl
11 DALNITSKAYA/M18 160,46 227,50 193,98 Mo oueHke cOPTOOOPA3LOB MEXAY-
HapoaHOro Hay4Horo ueHTpa ICARDA
12 TJB368.251/BUC//WEAVER 225,88 154,34 190,11 .
Nno 3acyxo- U XapoyCTOM4YNBOCTM Bbl-
13 WBLL 1*2/KUKUN/3 169,12 201,36 185,24 nenvnneek: 191 TR1-1221F/BUCUR,
14 SUNCO/2*PASTOR 199,96 185,72 192,84 TJB368.251/BUC//WEAVER, WHEAR
/INQALAB91*2, SUNCO/2*PASTOR,
15  BAYRAKTAR 2000 211,12 213,92 212,52

Mo peaynbTataMm WUIYYEeHUs HaKoMaeHus obLen Cbl-
por 6uomacchbl MArkowm niieHnupl Obinn BblAENEHbI Chne-
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N3yyeHune apanTtMeBHOMn
cnoco6HocTu LUMC-nuHui
3epPHOBOro COpro B yC/IOBUSX
HWXHEeBOJMKCKOro permoHa

PE3IOME

AKTyanbHOCTb. B 3acylinmBbIX yCnoBusax HUXHEBOMKCKOroO pernoHa npoBeaeHbl Uc-
CNnefoBaHUs, HaNPaBfiEHHbIE HA BbISBNEHWE PA3ANYHOM HOPMbI peakuyn LIMC-nuHuii
3€PHOBOrO COPro C LieNbio MX UCMOMb30BaHMS B CeNeKLmm rubpunaos Ha yCTONYMBOCTb
K aB1OTMYECKUM CTPECCOPAM.

Martepuan u meToauka. ALanTMBHYIO CMOCOBHOCTb MaTEPUHCKUX GOPM M3yyanu Ha
npumepe 12 UMC-anHuiA (NOAy4eHHbIX C MCMOAb30BAaHUEM MUCTOYHWKOB CTEPUIBLHO-
ctn A1, A2, A3, A4, M-351A, 9E) Ha onbiTHOM none PrBHY PocHUMCK «Poccopro» B
2014-2018 ropax. Mnowaak aensHkm — 7,7 M2, TycToTa cTosiHuA pacTeHuii — 100 Thic.
wT./ra. NMOBTOPHOCTL B OMbITE — TpexkpaTHas. PacyeT nokasatenen aganTMBHOCTU
MPOBELEH C MCMO/b30BAHNEM MPOrPaMMbl CTATUCTUHECKON 06paboTKM 3KCNEPUMEH-
TanbHbIX AaHHbIX Arpoc 2.09.

PesynbTaTbl. YCTAHOBNEHO, Y4TO HA U3MEHYMBOCTL GOPMUPOBAHMS NMPOAYKTUBHOCTM
6roMacchl CTEPUNbHBIX IMHUIA NPEUMYLLECTBEHHOE BIUSIHWE OKa3blBano B3aUMOAEN-
CTBUWE reHoTMMNa C YCNOBUSIMM roaa, KOTopbIin cocTtaBun 58,2%, Toraa kak dakTopbl re-
HOTMNa 1 ycnosumii roga BHocaT Bknag 31,0 n 10,8%, cooTBeTCTBEHHO. pK 3TOM BAN-
siHWe rMapoTepMmyeckoro koadduumeHTa 3a Neprop, «BCXOAbl-CO3PEBaHNE» COPro
Ha NPOOYKTUBHOCTb GMOMACChHI MOATBEPXAAETCA MOSIOXUTENbHOW JIMHEHOW 3aBUCH-
mMocTbio (y = 1,903x + 13,90). Cpeamn nayvyeHHbIX GOPM BbICOKOI CTPECCOYCTOMYMBO-
CTblO 1 cpefHeit BapnabenbHOCTbIo NpuaHaka otnnyatotest UMC-nvHumn A1 O-AHr 1 n
A2 Tamapa ¢ ypoxaliHocTtbto 6romaccel 10,33-14,08 T/ra. Y BbICOKOYpOXaliHbIX Ma-
TepuHckux dopm A3 dGeteputa 14 n A1 Ebpemosckoe 2 (18,34-20,71 T/ra) oTMeYEHbI
BbICOKME MOKasaTeNn uHaekca crtabunbHocTn (3,97-6,30), reHeTnyeckoit rmbkocTu
(16,55-20,70), yTo cBMAOETENLCTBYET 00 MX GonbLUel NPUCNOCOBNEHHOCTU K 3acyLL-
NIVBLIM YCNOBWSIM PeruoHa. JJaHHble CTEPUIIbHBIE IMHUM PEKOMEHAYETCS BKIOYATb B
nporpammy CKpeLLmMBaHuii Npu co3aaHnm NpoayKTMBHbLIX rbpuaos F1.

Study of the adaptive capacity of
CMS-lines of grain sorghum in the
conditions of the Lower Volga
region

ABSTRACT

Relevance. In the arid conditions of the lower Volga region, studies were conducted to
identify different response rates of CMS lines of grain sorghum in order to use them in
the selection of hybrids for resistance to abiotic stressors.

Material and methods. The adaptive capacity of maternal forms was studied on the
example of 12 CMS lines (obtained using sterility sources A1, A2, A3, A4, M-351A, 9E)
at the experimental field of institute in 2014-2018. The plot areais 7.7 m2. The density of
standing plants is 100 thousand plant/ha. Repeatability in the experience — three times.
The calculation of adaptability indicators was carried out using the program for statistical
processing of experimental data Agros 2.09.

Results. It is established that the formation of a biomass productivity of sterile lines, the
predominant influence of the interaction of genotype with year terms, which amounted
to 58.2 per cent, while the factors of genotype and the year conditions contribute 31,0
and 10.8%, respectively. At the same time, the influence of the hydrothermal coefficient
for the period of “germination-maturation” of sorghum on the productivity of biomass
is confirmed by a positive linear relationship (y = 1,903x + 13.90). Among the studied
forms, CMS lines A1 O-Yang 1 and A2 Tamara with a biomass yield of 10.33-14.08 t/ha
are characterized by high stress resistance and average variability of the trait. High-
yielding female forms A3 Feterita 14 and A1 Efremovskoe 2 (18.34-20.71 t/ha) have
high indicators of stability index (3.97-6.30), genetic flexibility (16.55-20.70), which
indicates their greater adaptability to the arid conditions of the region. These sterile lines
are recommended to be included in the program of crosses when creating productive
F1 hybrids.

MocTtynuna: 23 ceHTA6PSA
Mocne popaboTku: 18 HOAOPS
MpuHsTa k nyénvkaumm: 10 ceHTabps
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BeepeHne

B HacTosilee Bpems Onsi Npov3BOACTBa rMOPUAHBLIX
CeMsiH COpro B Ka4eCcTBe MaTePUHCKNX GOPM NCMONb3YIOT
JIVHUM C UMTOMNA3MaTMYeCKON MYXCKOW CTEPUSIbHOCTbLIO
(LIMC). Bo MHOrmnx cTpaHax Mmpa cenekuMoHepamMm n reHe-
TMKaMmm 0cob0e BHUMaHWE yaensieTcs NouCKy, BbISBEHNIO
M ugeHTudukaummn HoBbix Tnoe LUMC gns pacumpenus re-
HeTmnyeckoro pasHoobpaauns rmbpuaos F1. OcHOBHbIM dak-
TOPOM PAaCLUMPEHUS UCCNenoBaHNn B 061acTu anbTepHa-
TUBHbIX TUMOB CTEPUSIBHOCTU ABNSIETCA MOUCK MCTOYHMKOB,
YCTONYMBBIX K BUOTUYECKNM 1 @BMOTUHECKUM CTPECCOPAM.
JocTaTo4HO WMPOKO B inTepaType NpeacTaBieHbl pesyJib-
TaTbl YCTOMYMBOCTU WMCTOYHUKOB CTEPUIBHOCTM Y COPro
K 6uotnyecknum daktopam. BbligeneHbl nctouyHmku LIMC,
ycTonumBble K GonesHam: uutonna3ma A1 — Leaf blight
[8]; Fusarium Head Blight [13]; Head Smut Sporisorium
reilianum (Kuhn) [9]; Mold [10]; umtonnasma A3 — Ergot
[12] n Bpeputensm: umtonnasma A4 (M) — Shoot Fly,
Atherigona socccata [7; 11]. Torga kak akonormdeckas
ycToinumeocTb LUMC-nnHuiA ¢ pasHbiMK TUNamu cTepusib-
HOCTU M3y4eHa HefoCTaTOYHO MOJIHO
[2, 3]. Konnekumsi CTepUnbHbIX VHWIA
¢ pasHbeiMn Tunamu LUMC, ncnonbaye-
Masi B MHCTUTYTe, OT/INYaeTCca pasHo-
obpas3vemM no CenekuMOHHO-LEHHbLIM
npuM3Hakam 1 ypoxamHOCTh, Y4TO cro-
COOCTBYET BKJIIOYEHMIO B MpoOrpam-
Mbl CKPELLMBAHWUI C LENbio CO30aHNS 58,2
rmépunaoB  pas3HOro  HanpasfieHus
ncnono3oBaHunsa [4]. Bmecte C Tem,
0N MCNOMb30BAaHUSA CTEPWSIbHBIX NN-
HWIA COPro B NPakTMYeCKON cenekummn
OLeHKka WX afanTalMOHHbIX CBOMCTB
K 3aCyLLWIMBbIM YC/IOBUSIM MO NPOAYK-
TUBHOCTW BMoMacchl npuobpeTaeT Uc-
KIOYNTENBHOE 3HAYEHME.

m[eHoTun
Ycnoeua roga

MeTtoauka
MaTtepuHckne ¢opmbl  BbicEBaANN
LUIMPOKOPSAHBIM ~ CNOCOOGOM  (MeXx-

Bsanmopeiicteme

aypsabe 70 cM) Ha OMbITHOM MoJie MHCTUTYTa BO 2-3 Oe-
kagax mas 2014-2018 rr. Mnowaab aenaHkm — 7,7 M2,
lyctoTy cTtosiHua pacteHuii (100 Thic. WT./ra) yctaHaBnun-
Bann BPYYHYI0. [MOBTOPHOCTb TpexkpaTHas. YpoxanHOCTb
oueHuBanM no obuwienpuHaTor metoauke [6]. Amantme-
HYI0 CnocobHocTb LIMC-nunHMin onpepensann no MHOEKcy
cTabunbHOCTK (H,), KO3 dULMEHTY Bapraummn, CTPECCOoY-
CTONYMBOCTU (yopt* Y hax) Vi TEHETUYECKOIM TMBKOCTM JIMHAN
((yopt + Ynax)/2) [5]. MeTeoycnosus 3a nepuon nsydeHus
aaanTauyoHHbIX CBOMCTB MaTePUHCKUX GOPM 3HAYUTENBHO
pasnuyanncb. Xopoller Bnaroo6ecnevyeHHOCTbIo Xapak-
TepusoBancs 2017 r: rMapoTeEPMUYECKUA KOIPPULMEHT
(F'TK) 3a nepuop, «Bcxoabl-co3peBaHmne» — 0,90. OcTposa-
CYLUNMBbLIE YCNOBUS AN copro Habnoganucek B 2014 1 2015
rr. (FMK = 0,41-0,49). B 3acywnmnBbIX YCNOBUSIX PacTeEHUS
Bbipawmeanm B 2016 n 2018 rr.: N'TK = 0,64.

Pe3ynbraTthl
JABYyXdaKTOPHLIN OUCMEPCUOHHBIN aHanmM3 No NpoaykK-
TnBHoCcTU LUIMC-n1HMin copro nokasan 3Ha4rMmoe BAUSIHWE

Puc. BnnsiHne GpakTopos Ha NPoayKTUBHOCTL GroMacchl LIMC-nanHWiA copro 1 3aBMCMMOCTb OT
rmppoTepmMmnyeckoro koapduumenta (2014-2018 roapl)

Fig. Influence of factors on the biomass productivity of CMS-lines sorghum and dependence on the
hydrothermal coefficient (2014-2018)
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Tabvua. NapameTpbl aganTuBHbIX cBoicTB LIMC-nuHuMiA copro no ypoxaitHocTti Guomaccel (2014—2018 roabl

Table. Parameters of adaptive properties of CMS-lines sorghum for biomass yield (2014—2018)

W3meHunBOCTbL NpU3HaKa

~DIGAILLL ypoxggsg:::, T/ra ity T Ch e yc(r:;g:::g;n Fe::g:‘;i::aﬂ c1a6ul;11':ﬂ§2:u (Hi)
A1 EdppemoBsckoe 2 20,71 13,07 28,33 29,7 -15,27 20,70 6,30
A3 deteputa 14 18,34 11,07 22,03 23,8 -10,97 16,55 3,97
A2 ArC 16,66 9,77 29,10 45,4 -17,87 19,43 0,77
A2 KBB 181 14,55 8,07 20,23 38,2 -12,17 14,15 0,58
A2 KBB 114 15,33 10,43 19,57 25,1 -9,13 15,00 0,56
A2 CynzepH 16,03 10,57 19,37 22,6 -8,80 14,97 0,53
A2 BocTtopr 15,49 11,40 20,10 23,2 -8,70 15,75 0,19
A4 KM 70 14,48 8,50 18,57 27,9 -10,07 13,53 -0,26
A2 Tamapa 14,08 11,50 16,40 15,1 -4,90 13,95 -1,70
9E Muuwesoe 614 12,78 7,37 15,73 30,2 -8,37 11,55 -2,21
M35 Muwiesoe 614 12,10 7,37 14,83 28,0 -11,47 11,10 -3,12
A1 O-Anr 1 10,33 8,97 11,60 10,3 -2,63 10,28 -5,62
r+8r! - - 0,36 -0,65 0,93 0,98
e - - 0,77 1,57 5,89 8,69

MpumeyaHme: 1 — KoadddUUmMEHT Koppenauumn n ctaHaapTHas owmbka Mexay YPOoXanHOCTbIO M napameTpamMu aaanTuBHOCTU
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reHoTuna, ycrnoBmin roga n nx B3amMOAENCTBME, YTO MO-
3BOMINSIO OUEHUTb MaTepuHckue dopmMbl MO napameTpam
apanTMBHOCTU. Ha naMeHYMBOCTE HGOPMUPOBaHUS ypOXKaii-
HOCTUM BromMacchl 6obLUee BAUSHME OkasbiBas ¢pakTop B3a-
MMOAENCTBMS reHoTuNa ¢ ycnosusamm roga — 58,2%. Ycta-
HOBNEHWNE JIMHEMHOM 3aBMCUMOCTW MNPOAYKTUBHOCTU OT
rmgpoTtepmuyeckoro koapouumenta (y = 1,903x + 13,90)
3a nepuop, Beretaumm nokasano, YTo yBenmiyeHne ypoxai-
HOCTUW HabnaaeTcs B rofbl ¢ 605ee BbICOKUM Koadduum-
€HTOM (pucC.).

BaprabenbHOCTb YPOXaANHOCTN BUOMACChl B OMNbITE U3-
MeHsinacb B 3aBMCMMOCTU OT reHoTuna B npegenax 10,3-
45,4% (Tabn.). CpegHee BapbMpoBaHue NpuaHaka oTMeye-
HO Y NnHMIN A1 O-AHr 1 n A2 Tamapa (V= 10,3-15,1%). 3tn
Xe JIMHUN OTNIMYaINCb BbICOKOW CTPECCOYCTONYMBOCTbLIO
(—-4,90 — —2,63). leHeTnyeckas rMOKOCTb IMHMM NOKa3blBa-
€T CTerneHb COOTBETCTBMSA MEXAY reHOTUNOM 1 pakTopamm
cpeabl [1]. BbICOKYIO CPeaHIO YPOXanHOCTb B KOHTPACT-
HbIX YCJIOBUSIX BO3AeSbIBaHNS GopMupytoT nnHum A3 Pete-
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puta 14, A2 AIC n A1 EdbpemoBckoe 2: reHeTnyeckas rmb-
KocTb cocTtaBuna 16,55-20,70. UMC-nuHum A3 deTeputa
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HocTum (0,93-0,98).
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WHHOBALMWOHHbIE 3/1eMEHTbI
B OpraHu3auum 3esieHoro
KOHBeWepa

PE3SIOME

AkTyanbHOCTb. B cTatbe paccMOTpeHbl BO3MOXHbLIE BapWaHTbl BOCCTaHOBIIEHUS
KopMoBo#1 6a3bl HeuepHo3eMHo 30Hbl. MaTepuan n metoaumka. ViccnepgoBaHus npo-
BOoAMAM Ha onbiTHOM none ®BMHY Hoeropoackuii HUMCX B 2017-2019 rogax. Uc-
CnenoBaHus NPOBOAMAN C MHOMONIETHUMM U OLHONETHUMU TPAAULMOHHBIMU Y UHTPO-
LyLMPOBaHHBIMU KOPMOBBIMU KYNIbTYpamu 0TEYECTBEHHON CeNekLmu.

Pe3ynbraThl. SKCNEPVYMEHTAIbHO YCTAHOBEHO, YTO BO3AENbIBAHNE TPAAMLMOHHBIX
KOPMOBbIX KY/IbTYP HOBbIX COPTOB OTEYECTBEHHOW CENekumy cnocobCTBYET yBenuYe-
HUIO NPOLYKTUBHOCTY KOPMOBOFO rekTapa. BhisiBNeHb! BbICOKVE afaanTuBHble kayecTea
HOBbIX 1 UHTPOLYLMPOBAHHbLIX OAHONETHUX I MHOFONETHUX KOPMOBBIX KyibTyp. Onpe-
[ieNeHbl KAYEeCTBEHHbIE XapaKTEPUCTUKU 1 YPOBEHb YPOXAWHOCTU 3€N1EHOIN MacChl Of-
HONETHUX UHTPOLYLLEHTOB, CPOKM POPMMPOBAHMS YKOCHOW MacChl KyNbTyp B KnuMma-
THYeckmx yenosusx HoBropoackoi obnactu. Hoble KOPMOBbLIE PACTEHWS AOMONHSIOT
3efeHblii KoHBelep MHHOBALMOHHLIMU 3N1EMEHTaMM, YBENYMBAIOT BO3MOXHOCTM Bbl-
60opa cnocoboB 3aroToBKN KOPMOB.

Innovative elements in the
organization of a green conveyor

ABSTRACT

Relevance and methods. The article considers possible options for restoring the forage
base of the non-Chernozem zone. The research was carried out on the experimental
field of the Novgorod Research Institute of Agriculture in 2017-2019. The studies
were carried out with perennial and annual traditional and introduced forage crops of
domestic selection.

Results. It has been experimentally established that the cultivation of traditional forage
crops of new varieties of domestic selection contributes to an increase in the productivity
of the forage hectare. The qualitative characteristics and yield level of the green mass of
annual introducents were determined, terms of formation of the mowing mass of crops
in the climatic conditions of the Novgorod region. New forage plants complement the
green conveyor with innovative elements, increasing the choice of forage harvesting
methods.

Received: 15.09.
Revised: 23.11.
Accepted: 10 september

MocTtynuna: 15.09.
Mocne popaboTku: 23.11.
MpuHsaTa k nybnukaumm: 10 ceHTabps

ISSN 0869-8155 | ArpapHas Hayka | Agrarian science | 11-12 ® 2020



BeepeHne

Ha rpanuue XX n XXI Bekos arpapum HoBropoackoii 06-
nacTtu 3a rog, npondsoaunu 6onee 150 TbiC. TOHH Monoka,
B 2018 rogy npon3BoACTBO MOJIOKA COCTaBuio 65,6 TbiC.
TOHH, YTO MOKpbIBaeT NOTPEeOHOCTU HaceneHus obnacTtu
MeHee Yyem HanonosuHy [1]. Moronossbe KPC, B TOM uncne
KOPOB, 32 3TOT Nepuom CHU3NNoCkL 6osee 4em B 3 pa3a, 06b-
€M MOCEBHbIX MoWaaen KOpMoBbIX KynbTyp ynan ¢ 205,8
0o 135,8 Tbic. ra. 4ns NpoaoBoObCTBEHHON 6e30MacHOCTM
pernoHa Heob6xoaMmMo BoccTaHoBieHue noronosbs KPC u,
COOTBETCTBEHHO, KOPMOBOW 6a3bl XMBOTHOBOACTBA.

[na kopMonpomn3BOACTBA HA COBPEMEHHOM 3Tane ak-
TyaslbHO He TOJIbKO BOCCTAHOBMEHWE MPEXHMX 0O6bLEMOB,
3aHATLIX KOPMOBBIMW KYNIbTYpPaMu, HO U NOBbILLEHWE 3d-
dEKTMBHOCTM UX Mcnonb3oBaHua [2]. YnpaBneHne npo-
OYKUMOHHBIM MPOLLECCOM B KOPMOBbLIX arpoLLeHO3ax npeg-
yCcMaTpuBaeT BHEAPEHUE [OOCTUXKEHUA OTEYECTBEHHOM
cenekumm B obnactm kopmonpousdsoactea [3]. Apyrum
MCTOYHMKOM YJIyHLIEHUS CTPYKTYpbl KOPMOBOro GanaHca
ABNAETCS MHTPOAYKUMS KOPMOBbBIX KyNbTyp U3 APYrux pe-
rmoHos [4,5]. Ucnonb3oBaHne 0601X 351IEMEHTOB NpY opra-
HM3auMN 3e/1eHOro KoHBelepa cnocobCTBYET yBEIMYEHNIO
NPOAYKTUBHOCTU KOPMOBOIO rektapa 1 Mojy4eHuio Kade-
CTBEHHbIX KOPMOB Ha MPOTSXEHUN BCEro BEreTaLMOHHOro
nepvoga.

MeToauka

MccnepoBaHua nNpoBoaMnaM Ha onbiTHOM none GOBrHY
Hoeropoackuint HUMCX B 2017-2019 ropax. MoyBbl y4acTka
NIErKOCYMNHUCTbIE, AEPHOBO-NOA30NCTBIE, KUCIIOTHOCTb
noysbl konebnetrcs B Anana3oHe pH = 5,1-6,6, macco-
Basg [ONA NMOABWXHBIX coeauHenun kanms (K,0) coctas-
nsaet 10,1-22,9 mr/100 r noyBbl, coeanHeHuin ocdopa
(P,05) — 12,0-73,7 mr/100r, maccoBas nons opraHuye-
ckoro Bellectsa — 2,81-3,57%. PeHonornyeckme Habnto-
OEHVS, N3BMEPEHNS U y4E€Tbl MPOBOAUIN B COOTBETCTBUM C
MeToguyeckumun ykasaHnsMn Mo NPOBEAEHUIO MONEBbIX
OMbITOB C KOPMOBbIMW KynbTypamm BHUW kopmoB wmm.
B.P. Bunbsimca [6]. MiccnepoBaHus NnpoBOAUAM C MHOrO-
NIETHMU 1 OOHONETHUMU TPAAMLUMOHHBIMA U UHTPOAYLM-
POBaHHLIMU KOPMOBBIMU KYNbTypaMmy OTEYECTBEHHON Cce-
nekunn.

Pesynbrathbl

MorogHble ycnosuss. 2017 rop, Oblal 9KCTPEMasbHbIM:
CyMMa akTMBHbIX TemnepaTyp Bbiwe 10 °C Obna Huxe
cpepHeli MHoroneTHen Ha 11%, 'K cocTtaBun 2,67, 6e3-
MOPO3HbI Nepuog npoanuncs Ao 21 oktabps, 3agepxka B
npoxoxaeHun éas pasBuTUsa KynbTypamm coctasuna 2-3
Hepenn. B 2018 roay 6biin 3aMOpO3kM B Mae U nepBon
[EeKafle VIIOHS, Wioflb, aBrycT U CEHTS0pb OblIv TennbIMu,
¢ nedpvumtom ocagkos (MK 0,89), 6€3MOpPO3HbLIV Nepros,
npognuncs 8o 25 ceHtabps. B 2019 roay B nepeoii nonosu-
He BereTauumu Habalo4anMch peskre nepenagpl Temneparty-
pbl 1 peakme, Ho 0bubHblIE OCAAKW; BO BTOPOW MOSIOBUHE
NpPakTU4eCcKN NOCTOSHHO W goxawn, N'TK coctasun 2,0,
6e3MOpPO3HbIN Nepuoa npoanuncs oo 18 ceHTadps.

OcCHOBY 3€/1€HOr0 KOHBEVEepa COCTABMAOT MHOIONIETHME
TpaBsbl. B CTpyKType NOCeBHbIX NIOWAAEen OHN 3aHMMaloT
00 90% [3]. 3 TpagnumMOHHbIX ANs pernoHa KynbTyp Ha
OMbITHOM MOJIE MHCTUTYTA BbIPALLMBAIOTCS pa3/inyHbIe CO-
pTa OTE4YEeCTBEHHOW CENEKLMN 31aKOBbIX TPAB — OBCSHULLbI
JyroBoOiA, TPOCTHWKOBOM, KPaCHOW, exun cO0pHON, palirpa-
ca nactéuHoro, TuMogeeBkn yroBon, kocTtpeua 6e30-
CTOro, OBYKMCTOYHMKA TPOCTHUKOBOro. HOBOWM KynbTypon
aBnseTcs rmbpug, panrpaca c oBCaHULEN — GeCTyNonnym.
B ycnoBusx HoBropoackoin o61actyi MHOroneTHUE 3/1aKo-
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Bble TPaBbl FOTOBbI K CTPABAVBAHMIO HA NacTouwax n ybop-
Ke Ha 3eNIeHyl0 MacCy K TPeTbel Aekaae Mas, ANTeNbHOCTb
nepuoaa MCnonb30BaHUS NOCEBOB COCTABSIET OKOSIO Me-
cfiua, 00 CepeaVnHbI-KOHLLA BTOPOW Aekaapl UtoHs. Tumode-
eBka nyrosasi GopMmpyeT YKOCHY0 Maccy noadxe Ha 10-15
nHen. B 2017 roay B cBA3M C 3afiepxkoin a3 pasBuTus ne-
proa NepBOro yKoca CABUHYNCS K HA4Yany MIOHS 1 NPOAAN-
Cs1 0O cepeaviHbl nons. YpoxanHOoCTb TPABOCTOS B Havane
ybopku coctaBuna 7-17 1/ra, K koHLy gocturana 18-50 1/
ra. 3a rogpl uCccnenoBaHuii Mo ypoXXarnHOCTY 3e1EHON Mac-
Cbl BblAENNANCH OBCSIHMLA Nyroeas ¢. buHapa — no 50,4 1/
ra, panrpac nactouwHelii c. Kapat (34,6 1/ra), c. BUK-22
(35,8 1/ra), decrtynonmnym c. Annerpo (38 t/ra).

TpaZNUMOHHOM MHOMOMIETHEN KYNbTYpOW CEMENCTBa
60060BLIE ABNSIETCA KJIEBEP NyroBon. B arpoakonoruue-
CKUX MCCNenoBaHmax y4actsoBano 18 COpTOB pasnuyHbIX
no ckopocnenoctn. PaHHue copTa, Kak npasBuio, MOX-
HO yOupaTb B TEYEHNE UIOHS, CpedHne — Ha Hedeno-ase
nosxe, NO34HME — Ha OBE-YeTbIPe Heaenn No3xe PaHHUX.
Bnaropaps Hannuuio B KONAEKUMN yNbTPapPaHHNX, PaHHUX,
CPpefHMX U NO3OHNX COPTOB, 3eMeHasi Macca OT KJIeBEPOB
NOCTYNaeT B Te4EeHWe nonytopa-asyx MeCsLEB, C MIOHS MO
aBryct. B aBrycte oTpacrtaeTt oTaBa paHHUX KNeBepoB. Bce
OTEeYeCTBEHHbIE COPTa KJieBepa J/yroBOro 3apekoMeHOo-
Bann cebs NONOXUTENBHO, MPOSIBUB BbICOKMIA aAanTUBHbIN
noteHuman. Mo ypoXamHOCTW 3€e/IEHON MacChbl BblOENN-
NICb copTa knesepa paHHero: KpetyHoBckui (00 62 1/ra),
Tpuo (55 T1/ra), HapexHbinn (60 T/ra), cpeaHero: — Ctono-
nny (67 1/ra), ApimkoBckuia (48 T/ra), nosgHero: — [enel,
(65 T1/ra), Butasb (45 1/ra).

BonblwnmM noTeHunanom B yKpeniaeHum KopMoBon 6asbl
06nafaloT KO3NATHUK BOCTOYHbINA, JlOLLEpHa M3MEHYMBaS,
naaBeHey, poratbin. KO3NATHWK SBNSETCS CaMoOl paHHen
KyNbTYpOl, MpY MNOAHOM PasBUTUN (HauYMHasa ¢ 3-4 rogos
XW3HW) ero 3eneHasl Macca rotosa kK ybopke CO BTOPOWA
nekagpl masi B TedeHne 3—4 Hepgenb. YpPoxXaHOCTb NepBo-
ro ykoca coctasnset 15-45 1/ra, ¢ TpeTbeln gekaapl nons
MOXHO ybupaTb OTaBy C YPOXANHOCTbIO 3e/IeHON MacChbl
8-24 Tt/ra. lpOoAyKTMBHOCTb COXpPaHAeTcs OAnTesibHoe
BPEMSi: OMbITHbIM y4acTok HoBropoackoro HUMCX dyHkum-
oHupyeT 6onee 20 neT. JIagBeHew, poraTbii 06nagaeT Hex-
HOI Maccomn, Havyano ybopku coBnagaeT rno cpokam C KO3-
NATHUKOM, OHAKO BPEMS MCMOIb30OBAHUSA B CBEXEM BUAE
orpaHunyeHo 2—-3 HepenaMu, 0o UBeTeHus. B TpaBocToe co-
xpaHseTcs 6onee 4 net, ypoxanHoctb B 2017-2019 rr. co-
crtaBuna 14-22 1/ra. JliouepHa nameH4mBas — camas cba-
JlaHCMPOBaHHAasA MO COAEPXaHUIO nuTaTesbHbIX BELLECTB
6ob60Bas kynbTypa, KOTOpyl B ycnoBusix HoBropomackom
061aCTN MOXHO 3aroTaBnBaTh HA KOPM C KOHLLA NepBOii —
BTOPOW AeKaabl MIOHA B Te4eHue mecsua, otasa Gopmu-
PYeTCs K KOHUY MIONs — aBrycTy, YPOXanHOCTb 3eneHOMn
Macchbl 3a gBa ykoca coctasuna 33-54 T1/ra. TpyaHocTu B
LLUMPOKOM pPacnpoCTpaHeHUn NOLEepHbl CBSA3aHbl C Hefo-
CTaTKOM OTEYECTBEHHOI0 CEMEHHOI0O MaTepuana.

[epcnekTBHBIM MHOrOJIETHUM KOPMOBbLIM  PACTEHM-
em aBnseTcs cunbdua NpoH3eHHonucTHas [7]. Cunbdusa
NPOH3EHHONUCTHAs OTHOCUTCH K CEMENCTBY C/IOXHOLBET-
HbIX, Ha OMbITHOM MoJie UMetoTcs noceBbl KynbTypbl 2011 1.,
a Takxe nocesbl 2015 . 1 2017 r. cBOUMKN cemeHamu. Bec-
HOM cunbdus obpaszyeT Po3eTKy JIUCTLEB, 3aTeEM GpopMu-
pyeT MolHble CTebnu, Hecylime LUBETOHOCHI. 3auBeTaeT
B KOHLLE MIONS-aBrycrte, UBeTeHne oanTenbHoe, B TeYeHne
nByx mecsiues. B BoicoTy gocturaet 170-200 cm, npurogHa
K yOOpKe Ha 3eNeHblii KOPM HauYuHas ¢ nocnegHen gekanbl
Mas 0o KoHua uioHs. B aTom cny4vae K KoHuy aBsrycTta ¢op-
MMpYeTCs 0TaBa, KOTOPYIO MOXHO yOMpaTb 40 HACTYNAEHUS
3aMopo3koB. Ha cunoc ybupatoT B ¢pasy LBETEHUS, T. €. C
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cepeavHbl-KOHLA aBrycta. Ypoxamn-
HOCTb 3€JIEHOM MacCbl B YCNOBUSIX
Hosropopckoii o6nactu Belcokas, npu
ybopke Ha 3eNeHyl0 Maccy B NepBOM
ykoce no 45-93 1/ra, 3a nBa ykoca no
89-167 1/ra. B 1 kr cyxoro BewiecTtsa
cogepxutca 14,5-21,4% xnetyartku,
6,4-10,1% cbiporo npoteuHa, 1,05-
1,24 Kr KOPMOBbIX € ANHNLL.

TpaaALUMOHHBIMIN OOHONETHUMU
KyNnbTypamMn 3eneHoro KoHeeriepa siB-
NSI0TCSA 03MMasi POXb, FOPOX0- U BU-
KOOBCSIHblE CMECH pasfIN4HOro cpoka
CeBa, panrpac O4HONETHUIN, KyKypy3a.
OfHVM 13 anbTePHATUBHbBIX NCTOYHU-
KOB pacCLUMPEHNS NX acCOPTMMEHTa
ABNSAETCS MHTPOOYKUMS. Arpoakoso-
rmyeckmne UCnbITaHNS COProBbIX 1 NPO-
COBbIX Ky/NbTyp Ha OMbITHOM Yy4acTke
MHCTUTYTa MOKasanu Halnyme y Hux
BbICOKMX afanTUBHbIX cBOWCTB [8, 9].
B HebnaronpusaTHbIX ycrnoBusix Heuep-
HO3EMHOW 30Hbl pacTeHusl ycrnesaroT
copmmpoBaTb BO BTOPOI MONOBUHE
fleTa 3efleHyl0 Maccy C YpOXanHo-
cTtbto oo 100 1/ra (Tabn. 1), npurogHyio
K CKapM/IMBaHMIO B CBEXEM BUAOe, O
3aroToBKW CEHa, CeEHaxa, cuoca.

KayecTBEHHbII COCTaB KOPMOB U3-
y4yaeMbIX MHTPOAYUMPOBAHHBLIX KYJlb-
TYP HEMHOIO YCTynaeT TPaANUNOHHbIM
0N 30HbI KyJbTypam TOMbKO MO CO-
[EepXaHUIo CbipOro NpoTevHa B eau-
HULEe NpoaykUMWU, HO He yCcTynaeT no
obLiemMy Bbixoaoy nNpoTenHa ¢ rekrtapa.
B koHue aBrycta — ceHTbpe MOXHO
ybupaTb OTaBy MHTPOAYLIEHTOB C YpO-
XalHocTblo B 6,2-32,7 T/ra. Y npoca
NOCEeBHOro, OTAESIbHbIX COPTOB Mora-
pa, nanabl, 4yMn3bl, CYAAHCKOWN TpaBbl
B HalUMX YCNOBUSIX BbI3PEBAIOT XU3-
HecrnocobHble cemeHa. Copro caxap-
HOEe, COpPro-cyaaHKkoBble rMbpuapl, Te-
nnonobuBble copTa CyAaHCKON Tpasbl
3aKaH4MBalOT BEretauuio ¢ HacTtyrne-
HVMEM 3aMOPO3KOB B dasax BbIxoaa u3
TPYyOKM-LBETEHUS.

Ha ocHoBaHUM NOMyYEHHbIX AaHHbIX
TPAOMLUMOHHYID CXEeMY KOPMOCHIpbe-
BOIrO KOHBerepa ans HeyepHo3eMHOM
30Hbl MOXHO PacLUMPUTbL 3a CYET BBE-
0eHusi B ceBOOOOPOTbI OAHONETHUX W
MHOTIOJTIETHUX VHTPOAYLMPOBaHHbIX
KYnbTyp (Tabn. 2).

BbiBoAabl

Mpw opraHMsaumnn 3eNeHOro KoHBeiepa 3aknaaKy KyJsib-

Tabsvua 1. YpoxalkHOCTb M Ka4€CTBO 3€JIEHO MacChl UHTPOAYLIEHTOB B a3y BIMETbIBAHUS B
2017-2019 ropax

Table 1. Productivity and quality of green mass of introduced species in the stage of emergence

in 2017-2019

Kynstypa

Manisa

Yymunsza

Morap

[Mpoco noceBHoe
Mpoco adprkaHckoe
CypnaHckasn Tpaea
Copro caxapHoe

Copro-cyaaHkoBbIi rMép

Copepxatue B 1 Kr CyXoro BelLecTsa

YpoxaiHoCTb

3eJIeHOi Macchbl, CHIporo 00MeHHOI# KOPMOBbIX
WE npoteuHa, % 3&;‘;:7::’ e’::;':'r“'

24,5-79,5 5,38-20,6 8,6-10,2 0,66-0,84
18,8-27,8 8,4-9,6 8,8-9,5 0,63-0,74
11,8-91,9 7,2-14,6 8,4-10,0 0,58-0,81
17,0-39,4 8,9-14,6 9,2-10,1 0,68-0,82
12,2-64,5 7,4-7,6 8,9-9,6 0,63-0,74
17,5-88,8 6,7-12,6 8,8-10,4 0,63-0,87
21,0-100,3 5,4-13,5 9,6-9,9 0,74-0,80
ma, 23,8-87,2 6,2-13,5 9,2-9,9 0,69-0,79

Tabnuua 2. Cxema 3eneHoro koHeeitepa ans Hoeropopckoi 06nacTi ¢ NHHOBALMOHHBIMM 3n1e-

MEeHTamMu

Table 2. Scheme of a green conveyor for the Novgorod region with innovative elements

TPaaguLMOHHbIE

O3umas poxb B 4.B. U B
CMECH C BUKOW 03MMOW

LonroneTHue KynbTypHbI
nactéua

MHoroneTtHne 6060B0-
3naKoBblE CMecu

OpHoneTHWe Tpaebl
pasnnyHbIX CPOKOB CEBA

Buiko-oBCsiHas, ropoxo-
OBCSIHasi CMecu B
MOYKOCHbIX MOCEBax
nocne 03VIMOW PXu Ha
3eneHbI KOpM

OTaBa eCTEeCTBEHHbIX 1
CesiHbIX CEHOKOCOB

KopmoBas kanycTa,
03MMbI panc

KynbTypbl KOHBeepa
Bpems ucnonb3oBanus*
MNHHOBaLOHHbIE

15.05-05.06
2 pekaga mas —
2 pekapa VIioHs

KO3n9THUK BOCTO4HbLIN

e 20.05-15.09
(5-6 cTpaBnMBaHuin)

JliouepHa nameHumBas, cunbhus

16.06-15.07
NMPOH3EHHONNCTHAs, NPOCO

MioHb-u1onb
adpukaHckoe

16.07-15.08
Cunbdusi NPOH3EHHOMCTHAs, OTaBa
KO3NATHYKA BOCTOYHOr 0, Maiaa, Mpoco
rnoceBHOe, YymMu13a, Morap, cyaaHckas 10.08-25.08

TpaBsa, COpro-cyAaHKoBble rmépuapl
(B YNCTOM BMAE N B CMECU C BUKON
APOBOWA)

Mionb-aBryct

OTaBa NoLepHbl U3MEHYNBOW,
cyaaHckast Tpasa, CoOpro-CyAaHKoBble
rmépuabl, COPro caxapHoe

15.08-15.09
ABryCcT-CEHTAOPb

COpro caxapHoe, copro-cynaHkoBble

o 01.09-01.11
rmbpuabl, oTaBa namsbl, 4Yymu3bl,
Jlo HacTynnexms
morapa, otasa cuibbum
3aMOpO3KOB

I'Ip0H3eHHOJ1I/ICTHOI7I

* BEPXHSAS CTPOKA — TPAAVLMOHHbIE KYSIbTYPbI, HUXKHAS — WHHOBAUMOHHBIE KYNLTYPbI

ycnoBmem nx apPpekTMBHOro ncnonb3osaHns. BeegeHne B
CXEMY 3€e/1eHOro KOHBEMepa HOBLIX U UHTPOOYLIMPOBAHHbIX

TYPHbIX CEHOKOCOB W NacTtbull, HeoOX0AMMO MPOoBOAUTbL N
panoHNPOBaHHBLIMI COPTaMM N TMOPUAAMUN OTEYECTBEHHOW  H
cenekLMm HOBOIro MOKONEHWS, 4TO IBNSIeTCSA 00a3aTeNbHbIM - H
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Xo3sincTea Bonoroackon obnactu
o6ecneyeHbl Kopmamu Ha 100%

Mo paHHbIM Ha HOA6pbL 2020 roga, B Bonoroackoii obna-
CTW 3aroTOBMIEHO MO 23 L, KOPMOBbIX eanHuL, — 310 100% ot
nnaHa.

Jns ob6ecneyeHns XMBOTHLIX KOpMamu 3a5oxeHo 1,8 MiH
T 3e/1eHO Maccbl Ha cunoc (Ha 231 Teic. T 6onbLUe, YEM B
2019 ropy). pybbIX KOPMOB 3aroTOBNEHO B 06beme 78
TbiC. T (Ha 15 TbiC. T 6onbLUe, 4eM B 2019 roay).
Hanbonblias npub6aBka 3aroTOBIEHHLIX KOPMOB, OTMETU
3amecTtuTens rybepHatopa Mwuxamn MaskoB, — B Lllekc-
HUHCKOM, Bonoroackom, TapHorckom, BennkoycTiorckom v
[psA30BELIKOM paroHax, rae peanusyTcs MHBECTULIMOHHbIE
NMPOEKTbI MO CTPOUTENLCTBY U MOAEPHU3ALIMN XMBOTHOBOA -
YECKMX KOMIMIEKCOB.

B xo3siictBax nocesHo 92 TbiC. ra 3epHOBbLIX KyJbTYp,
4,5 TbIC. ra TEXHNYECKUX KYNbTYP — JIEH, panc, 3 TbiC. ra kap-
Todens 1 oBoLLeN, NoLaab KOPMOBbIX KYIbTYp COCTaBua
224 ThIC. ra, coobLmn MaskoB. HepocesHHbIE NOLWaam uc-
MoJIb30BaHbI MO, MOCEB OOHONIETHUX KOPMOBbLIX TPaB, 6ec-
NMOKPOBHBIX MHOFOJIETHMX TPaB.

B pervioHe B TekyLLeM rogy noytu B Tpy pasa yBenmymnaach
noceBHas niowaab nog pancom, Ao 1,1 Teic. ra. B cnegyto-
LLIEM rofly OXuaaeTcsl yBenMyeHne noceBoB AAaHHON Kyib-
Typbl Ha 40%.
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B KOK fipocnasckoi o6nacti Ha 31%
BbIpOCNa 0NA KPYNHOro poraToro ckota

Ha Hayano Hosbps TekyLLero roga YMCIEHHOCTb KPYMNHOro
poraToro ckoTa B KPeCTbAHCKUX (hepMepPCKmX) X039MCTBaX
M Yy WUHOMBUAOYyanbHbIX NpeanpuHuMaTenen ApocnaBckoi
obnacTtu coctaBuna 6,4 TbiC. FON0B, 4TO Ha 31% BbILLE, YEM
Ha aHanornyHyto AaTty nNpoLwnoro roga. Mpu aTom KOpoB, No
LaHHbIM fpocnaenbcTaTta, HacuuTbiBasiocb 1,8 Thbic., 4TO
Ha 29,4% 6onblle, 4em rogoM paHee. B oktabpe B KOX n
xo3ancTteax UM pernona nponssegeHo 659 T monoka BCcex
BNOOB, 4YTO Ha 24,4% Gornble, Yem B okT6pe 2019 roaa.
Mo3nTnBHOM AMHaMKKe, N0 MHEHWIO 3KCNEPTOB, BO MHOIOM
cnocobcTBOBana rocnogaepxka. B 2020 rogy ctaBka cy6-
cuanmn Ha 1 Kr NPOU3BEAEHHOIO M (UNK) OTFPY>XKEHHOIO Ha
cobCTBEHHYIO NepepaboTKy KOPOBLETO M KO3bEro MOJoKa
cocTtasuna 1,26 py6.

Kpome Toro, B 06nactu ¢ Tekyllero roga pabotaet npo-
rpamma, HarnpaefieHHas Ha obecrnevyeHue npupocta 06b-
eMoB MoJioka. Cenbxo3npon3BoanTensiM, Mosy4nBLLMM B
OTYETHOM pUHAHCOBOM roay oT 1 kopoBbl 6onee 8 500 kr
MOJ10Ka U JOOVBLUMMCS YBENNYEHUS 0ObeMa MPON3BOACTBA
MOJI0Ka MO CPaBHEHMIO C YPOBHEM MpeaLecTsyoLlero epu-
HaHCOBOIro roga, n3 denepansHON U PErMOHANbHON Ka3Hbl
BbiniaumBaoT 2,44 py6. Ha 1 Kr NPOM3BEAEHHOro U (1nu)
OTIPY>XXEHHOIO Ha COBCTBEHHYIO MepepaboTKy KOPOBLErO
MOOKa.
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UcxoaHblie @opmMbl APOBOIro
SYMEHS ANS cenekuum

Ha NPOAYKTUBHOCTb B YC/I0BUSX
CpepHero NMoBoKbS

PE3IOME

AxtyanbHoCTb. OLeHka UCXoaHbIX GOPM Ans Cenekunmm — OAVH U3 3TanoB Cenekum-
OHHOrO npouecca. MMpoBon reHodOHA, KyNbTypbl SYMEHs ApoBOro (Hordeum vulgare
L.) exerogHo NOMoJSIHAETCS COTHSIMU HOBbLIX COPTOB, CoAepXallumx B cebe pa3nuyHoe
COYETaHVE reHOB. B CBA3M C 3TMM akTyasbHO MOCTOSIHHOE M3y4yeHue obpasLoB pas-
JINYHOTO reorpadu4eckoro MPONCXOXAEHUS MO PA3ANYHBIM KPUTEPUSM 1, B TOM YMCHE
no nokasaTensM NPOAYKTMBHOCTU. MiccnenoBaHus NPOBOAVANCH C LIENbIO BbISIBNIEHWS
FEHOTUMOB A1 CO34aHNs1 HOBOrO BbICOKOMPOAYKTUBHOIO CENEKLUMOHHOr0 Matepuana
SPOBOrO AYMEHS.

MeTtoauka. O6bekTammn n3ydeHus 6binv 59 06pasuoB SpoBoro sumeHst (Hordeum
vulgare L.), npepctaBneHHble popmamm n3 Poccum, ctpad CHI, EBponbl v CLUA. N3yye-
H1e ncxoaHbIX GOPM NPOBOAUIOCH COrnacHo MeToANYeCKnM yKka3aHWsiM Mo U3YYEHUIO
Konnexkumm sumens n osca (BMP, 1981).

Pesynbrathbl. B pe3ynstate usyyeHus NCXOQHOrO MaTepuana spoBoro sYMeHsi B yc-
nosusix Camapckoii 06:. (r.Kunenb) B 2017-2019 rogax 6b110 BblaeneHo 22 copTa, xa-
paKTepPU3YIOLLMXCS CTabUIBLHO BEICOKMMU BEINYMHAMM NOKa3aTenein NpoayKTUBHOCTU:
CurHan (K-30846, Antaiickuii kpait), AHHa (K-30829, OpeHbyprckasi 06n.), T-12 (K-
30990, OpeHbyprckas 06:.), JlyHb (K-31101, MNMeH3eHckas 0611.), Butasb (Camapckas
0051.) — no BennynHe nokasatenst «macca 1000 3épeH» Bbiwe 40 1, pekoMeHOyEMbIX
B KQ4eCTBE UCTOYHWUKOB A1 CO3AaHUSI CENEKLMOHHOIO MaTtepuana ¢ BbICOKUMU 3Ha-
YeHVIMU AaHHOr0 nokasaTens. B kayecTBe WCTOYHUKOB OIS CENEeKLMOHHOW paboThl
Ha yBenuyeHne Maccbl 1000 3EpeH, NPOAYKTUBHOM KYCTUCTOCTU W NPOLYKTUBHOCTY
pacTeHusi B ycnoeusx CpenHero MoBomxbsi pekomeHaytotes copta: Benec (K-30982,
Benropoackas 061.), Bonrapb (K-29831, Camapckas 06n.) u Opnax (Camapckasi 0611.),
Owmckuin 90 (K-30721) n Cawa (K-31110, Omckasi 06:.), HapmeHbiii (K-31063, Ykpa-
nHa), KBC Tecca (lfepmanus), AC 06/659/48/2 (Lanust), MecTHbil (K-9267, Typums).

Spring barley initial forms for
breeding on productivity in the
Middle Volga region’s conditions

ABSTRACT

Relevance. Evaluation of initial forms for breeding is one of the stages of the selection
process. The global gene pool of spring barley (Hordeum vulgare L.) is replenished
annually with hundreds of new varieties containing a different combination of genes.
In this regard, it is relevant to constantly study accessions of different geographical
origins according to various criteria, including productivity indicators. The research was
conducted to identify genotypes for creating a new highly productive breeding material
for spring barley.

Methods. The objects of study were 59 accessions of spring barley (Hordeum vulgare
L.), represented by forms from Russia, CIS countries, Europe and the USA. The study
of the initial forms was carried out according to The guidelines for the study of the
collection of barley and oats (VIR, 1981).

Results. As a result of the study of the spring barley initial material in condition of the
Samara region (Kinel) in 2017-2019, 22 varieties were identified that are characterized
by consistently high values of productivity indicator: Signal (K-30846, Altai region), Anna
(K-30829, Orenburg region), T-12 (K-30990, Orenburg region), Lun’ (K-31101, Penza
region), Vityaz (Samara region) — by the value of the indicator “weight thousand grain”
above 40 g, recommended as sources for creating breeding material with high values of
this criterions. The following varieties are recommended as sources for breeding work
to increase the weight of 1000 grains, productive bushiness and plant productivity in
the Middle Volga region: Veles (K-30982, Belgorod region), Volgar (K-29831, Samara
region), Orlan (Samararegion), Omsky 90 (K-30721, Omsk region) and Sasha (K-31110,
Omsk region), Charivny (K-31063, Ukraine), KWS Tessa (Germany), AC 06/659/48/2
(Denmark), local (K-9267, Turkey).
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BeepeHne

MpoOyKTUBHOCTL SBNSIETCA WMHTErpasibHbIM Mnokasarte-
JIeEM, BenuuMHa U CTabunbHOCTb KOTOPOro oTobpaxaet
CcTeneHb agantauum reHoTuna kK ycnosusam cpeabl. Konnye-
CTBEHHbIE NPU3HaKM (MPOAYKTUBHAS KYCTUCTOCTb, BbICOTA
pacTeHusi, 03epHEHHOCTb KOIOCa W pacTeHus, 3epHoBas
NPOAYKTUBHOCTL kosnoca u pacTeHus, macca 1000 3€peH)
MMEIoT NOANreHHoe HacnegosaHue [1], BennymMHa NposB-
NleHnst NPM3Haka, HacneayemMoro NoJIreHHo, B 3Ha4YnUTe b-
HOW CTENeHn onpenenseTcs yCnoBUsMU cpeabl.

[Mpuv cospaHnm BLICOKOMPOAYKTUBHBIX COPTOB B KAYECTBE
poauTensckux $GOpM crnegyer MCnonb3oBaTh MaTepuan,
XOPOLUO MPUCMOCOBNEHHBI K YCNOBUSIM, B KOTOPbIX Mia-
HUPYEeTCHa JanbHelllee BO34esNbiBaHNE HOBbIX COPTOB [2,
3]. Tak, B Ka4eCTBEe MCXOAHOro Marepuana ais co3gaHus
COPTOB SIPOBOro s4YMeHs B ycnoBusx CpepgHero MNMoBoskbs
PEKOMEHAYETCS UCMOJIb30BaTb MECTHbIN CENEKLMOHHbIN
martepuan [4, 5]. MpueneyeHne B paboTy NO CO3AaHUIO Nep-
CMEKTUBHOIO MaTepuana reHoTUNoOB, UMEIOLLMX Pa3inyHOe
reorpadunyeckoe NPoNCXoXaeHne, MOXeT CNocobBCTBOBATb
YBEJINYEHMIO FEHETUYECKOIO Pa3HO0OPa3nNst CENEKLINOHHBIX
dopmMm, 4To 0BecneynBaeT pasfiMyHbIE CLEHAPUM peanmsa-
LI FEHOTUMNOB B OTBET HA U3MEHEHME YCTIOBUIA CPEbI.

OueHka ncxogHblx Gopm gnsa cenekunm — oamH U3 aTa-
MNOB CEeNEKLUMOHHOro npouecca. MmpoBonm reHoOpOHA, KyJb-
Typbl 9pOBOro aumeHsa (Hordeum vulgare) exerogHo no-
MONIHAETCH COTHAMW HOBbLIX COPTOB, coAepXalimx B cebe
pasnnyHoe covyetaHue reHoB. B cBA3M ¢ 3TMM akTyanbHO
NOCTOSIHHOE n3y4yeHne 06pasLoB, MMEKLUX Pa3NYHOE
reorpadunyeckoe NPONCXOXAEHNE, NO PA3NNYHBIM XO35M-
CTBEHHbLIM NpU3Hakam 1 6LUONOrMYEeCcKUM CBOCTBaM, BIN-
AIOWKMM Ha nokasaTenn npoayktmsHocTu. Llenbio Takoro
M3YYEHUs1 ABNSETCS BbISBIEHME HOBbIX WCTOYHWKOB Ofs
CO34aHnsi COBPEMEHHOIO CENeKLMOHHOro maTepuana apo-
BOr0O S4MEHS N8 aKTUBHO pasdBusatoLlencsa otpacnm AMK.

MeTtoauka

O6bekTaMn n3yyeHuns Obinn 59 06pasLoB APOBOro A4-
MeHst (Hordeum vulgare), npencrtasneHHble popmamn 13
Poccuu, ctpan CHI, EBponbl n CLLA.

WccnepoBaHns nposoavnn B nabopaTopHbIX M none-
BbIX ycnoBusix Ha 6a3e Mosomkckoro HWNCC — dunn-
ana CamHL, PAH (Camapckas o6n., . KuHenb) B nepuon,
2017-2019 ropoB. M3yyeHne ncxoaHbix GpopmM npoBoanam
cornacHo MeToauyeckMMm ykasaHusM MO U3YYEHUIO KOJi-
nekumn sumeHsa n oeca (BUP, 1981). OnemeHTbl CTPYKTYpbI
onpegensanun Ha 10 pacTeHUsiX B YETbIPEXKPATHOW NOBTOP-
HOCTW. [Tony4yeHHble B pe3dynbraTe n3ydeHus aHHbIe cTaTu-
cTmnyeckn obpabaTtbiBanucb B nporpamme Microsoft Office
Excel.

Pesynbrathbl
CpepnHsis BenMynHA YpPOXKaNHOCTU
Mo BCel rpynne n3y4yaBLUnNXcs COPTOB B

2017 rony coctasnsina 315 (£23) r/m2, Ne

PLANT GROWING

3/1IEMEHTOB pPacTeHUs U APYrMX NPU3HAKOB BbISIBU HaNW-
yne OOCTOBEPHbLIX B3aMMOCBS3EN YPOXaMHOCTU: C KONu-
4ecTBOM MPOAYKTUBHBLIX cTebnei pacteHus (r = 0,205); ¢
obLWwmm KonuyecTBoMm ctebneii pactexus (r = 0,299); ¢ BbI-
coTon pacteHus (r=0,491); AnMHON BEPXHEro Mexaoy3nus
(r=0,411); c konnyectBom (r = 0,348) n maccom 3epHa c
pacteHus (r = 0,444); c maccoii 1000 3épeH (r=0,397).

[MokasaTensimu, xapakTepmsyloLwnuMNcs 4OCTOBEPHbLIMUA
B32MMOCBSI35IMM C YPOXAMHOCTbLIO U MeHbLUEN Bapmabesb-
HOCTbIO NPU3HaKa Nno rogam BHYTPU UCCeaoBaHHOM rpyn-
nbl COPTOB, aABnstTcs macca 1000 3épeH (koadPunumeHT
Bapuaumm (C,, = 7,9%) u BbicoTa pacterusa (C,, = 19,0%).
BapurnabenbHoOCTb OcTasbHbIX NokasaTtenei (obwas 1 npo-
OYKTVMBHaAs KYCTUCTOCTb, AJIMHA BEPXHEr0 MeXO0y3nus,
KOMMYECTBO 3epHa C pacTeHNs U Macca 3epHa C PacTeHus,
ypOXarnHOCTb) cocTaBnsna ot 26% 0o 41%.

CpenHsis BenMunHa MNPOAYKTUBHOM KYCTUCTOCTM MO
rogam mccneposaHus Bapbuposana ot 1,7 (+0,2) no 1,8
(x0,1) cTebneii Ha pacTeHue. B TedyeHne nepuoga msyde-
HUSI MaTepuana BblAeNMINCE COPTA, XapakTepU3yoLmecs
nokasaTtensaMn BbllLle CPeAHEro 3Ha4YeHus NPOAYKTUBHOM
KYCTMUCTOCTM no Bcel rpynne obpasuos: K-30982 Benec
(Benropoackasi 0651.) — BenMuMHA MokasaTens Haxoau-
nacb B WHTepBane oT 2,2 no 2,6 ctebnsa Ha pacTeHue;
K-30919 Owmckuin ronosépHbin 1 (Omckas o6n.) — 2,1-
2,8 ctebns; K-29829 OpeHbyprckmin 16 (OpeHbyprckas
obn.) — 2,0-2,3; K-30965 letbmaH (Ykpanna) — 2,8-3,0;
KBC Teca (fepmaHnsi) — npoaykTUBHAas KyCTUCTOCTb CO-
pTta coctaBuna 2,0 ctebnsa Ha pacteHne, AC 06/659/48/2
(OaHusa) — 1,9-2,4 ctebnsa Ha pacTteHune; Huarapa (PpaH-
ums) — 1,8-2,0; K-9267 MecTHbiii (Typums) — 2,2-2,3. 311
Xe copTa xapakTtepu3oBanncb 60siee BbICOKMMU BENNYU-
HamMu nokasaTens «obLwas KyCTUCTOCTb», MPEBbILLAIOLLNMUN
cpefHee 3Ha4YeHne No BceMy Habopy COPTOB B KaXAbIV rOA,
nayyeHus. O6Lasa KyCTUCTOCTb Y 3TuUX 06pasLoB Obiia Ha
20-30% BblLLE NPOAYKTUBHOM KYCTUCTOCTU.

3a rogbl MccnepoBaHWMn CpefHsas BENMYUHA BbICOTbI
pacTeHMin U3y4aBLUMXCA COPTOB BapbupoBana B npenenax
ot 49 (£3) po 73 (¥4) cM. MUHMManbHOE 3Ha4YeHne 3Toro
nokasatens (35,9 cm) Habnopanock B 2018 roay y obpas-
ua K-31098 CoHuepnap (YkpauHa). [nvHa BEpPXHEro Mex-
noysnus coctaensina ot 14 0o 35% oT BENMYMHBI «BbiCOTa
pacTteHus». [pegnonoxeHne, 4TO peannsaums noTeHumana
NPOAYKTUBHOCTN MOXET MMETb NPOSBAEHNE B NnokasaTesne
«[10/191 BEPXHEr0 MEeXA0Yy3M1s B BbLICOTE PACTEHMS», HE MO/-
TBEPAMSIOCb — MNokasaTesib «40/s BEPXHEro Mexnoysnms B
BbICOTE pacTeHMs» He UMes JOCTOBEPHOW CBA3M C BENNYM-
Hol ypoxariHocTu (r = 0,133).

KonnyectBo 3EpeH C pacTeHuss B CpPegHeEM Mo BCen
rpynne obpasuos coctaenano 34,1 (£3,0) wT. 8 2017 roay;

Tabnvua 1. BbicOKONPOAYKTUBHBIE 00pa3Lbl spoBoro sumens, 2017—2019 roabl

Table 1. Highly productive samples of spring barley, 2017-2019

B8 2018 rogy — 188 (£13) r/ m2, B 2019 Karanora Hassanue 06pasua Mpoucxoxaexne Vpox;rwnzocn, l::::)t?::::";

roay — 178 (+8) r/m2. Mo pesynsTatam BUP ’

TPEX IET UCTbITAHNN BBIAENNANCE CO- 30314 Mosomxckuit 65, St Camapckas 0611. 249 18

pTa, XapakTepusyloLmnecs BeINYNHON

cpenHeit ypoxaitHoCTV Ha yPOBHE M 29831 Bosnrapb Camapckas 06n. 272 9

[OCTOBEPHO NPEBbLILLAIOLLEN BENTNHVHY - OpnaH Camapckas 06:. 300 14

cpenneu ypO)KaVIHHOCTVI CopTa-C12'aH- 31110 Cawa Owmckas o61. 263 9

napta lMoBosxckuin 65 (249 r/m<) un

HW3Kol BapuabenbHOCTbIo aToro no- 31063 HapuBHblit YkpauHa 267 18

Kasarens no rogam (Tabn. 1). 9267 MeCTHbIV Typunst 253 12
AHanna B3aMMOCBSI3EN ypoXKawn- ——

HOCTW, TMoOKa3aTenein CTPYKTYPHbIX 09
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24,1 (£3,1) wt. — B 2018 roay; 25,2 (£3,0) wt. — B 2019
roay. O6pasey, n3 Janum AC 06/659/48/2 co 3Ha4yeHUaMun
nokazatenst B uHTepsane ot 31,9 no 39,4 3épeH Ha pacTe-
Hue n obpasel, n3 lrepmanun KBC JaHte — 37,7-42,7 oT-
nnyannce 6onee BbICOKUMWU U CTabUbHbIMK 3HAYEHUAMM
M3y4aemMoro npuaHaka B KOHTPACTHbIX MOrOAHbIX YCIOBUSAX
n3yyeHunsi. BennumHbl nokasaTtens Bbille CPeAHMX 3HAYEHUI
no Bcer rpynne 06pa3uoB eXXerogHo OTMEYEHbI TakXe Y CO-
pTa n3 benropoackon o6n. K-30982 Benec (28,8-56,4 iT.)
n copta n3 lepmannn KBC Tecca (28,0-42,8 wr.), ogHako
3T copTa umenu 6onee LWMPOKYID HOPMY Peakumm Ha n3-
MEHEHUS arpoKINMaTMHECKMX YCII0BUA.

CpenHsis BenuyMHa Macchbl 3epHa C pacTeHwust Mo ro-
nam nccnepgosaHus Bapbuposana ot 1,00 (+0,15) oo 1,18
(£0,17) r. B3Ha4yeHnsaAMM 3TOrO NokasaTess Bbille CPEeAHErO,
no BCEW rpynne n3yyaBLUmxcs 00pa3L0oB, XapakTepuayoTcs
coprta: K-30982 Benec, benropoackas o61. (2,26-3,10 r);
K-30721 Omckuii 90, Omckas obn. (1,43-2,10 r), AC
06/659/48/2, Danwna (1,62-1,80T).

MokazaTtenb «macca 1000 3épeH» B cpegHEM MO BCEM
M3y4yaBLUMMCS copTaM BapbupoBan B npegenax ot 40,16
(+0,87) r B 3acywnmsom 2018 roagy no 47,38 (+1,02) r — B
6naronpustHom 2017 rogy. BocemMb COPTOB xapakTepuso-
Ba/IMCb BENIMYMHOM 39TOro nokasartens Bbille CpefHei Be-
JINYMHBI NO BCEN rpynne n3ydyaBLUnxcs copTos (Tabsn. 2).

Tabnvua 2. Pe3ynbTaThl U3y4eHUst UCXOAHBIX GOPM IPOBOrO SYMeEHs No noka3sarento «macca 1000

3épen», 2017—2019 roppbi

Table 2. Results of the study of the initial forms of spring barley in terms of the indicator "weight

of 1000 grains”, 2017-2019

BOSbWMHCTBO COPTOB C BbLICOKUMW 3HAYEHUAMU MO-
kasaTtens «macca 1000 3épeH»: K-30846 CurHan, Antain-
ckmn kpan (42,4-49,0 r); K-30721 Omckmnn 90, Omckas
o6n. (41,6-48,7 r); nBa copta n3 OpeHbyprckon obnacTtu:
K-30829 AHnHa (41,1 -50,6 r), K-30990 T-12 (43,0-51,8
r); K-31101 JlyHb, MNeH3eHckaa obn. (46,5-48,5 r); Bu-
T193b, Camapckas obn. (45,6-48,6 r); KBC Tecca, lepma-
Hua (43,2-48,6 1) Menun BbICOKMIA KO3IDDUUMEHT Bapu-
auMn Npu3Haka ypoxarHOCTb U, COOTBETCTBEHHO, Bonee
BbICOKYID peakumio Ha M3MEeHeHue MNOroAHbIX YCIOBWUMA,
kpoMe obpasua K-9267 MecTHbIl (Typums), KOTOPbIA Bbl-
0Eenuncs BbICOKOM M CTabuibHOW NPOAYKTUBHOCTBLIO MO
rogam. CpefHsas 3a rofbl N3y4eHUs YpoXamHOCTb Yy BCEX
BbIAENIMBLUNXCS COPTOB BbILLE BENWYMHBI MOKa3aTessi Co-
pTa-ctaHgapTa MNoBoskcknii 65 n cpegHero 3HavyeHus no
onbITy. CnenyeT Takxke OTMETUTb, YTO BbiCOKas Bapuauus
npu3Haka «ypoXamHOCTb» Y MHOIMX COPTOB He 3aBucena
OT BEeNIMYUHbI Bapunauum npusHaka «macca 1000 3EpeH»,
4YTO LEHHO ANS AasnbHelllein cenekuMoHHOW paboTbl Ha
a4anTUBHOCTb M CTaBWUIbHOCTb U APYIMX LLEHHbIX NPU3Ha-
KOB B YC/IOBMSIX MOTENJIEHUS KMMaTa U HeraTuMBHbIX ee
NPOSIBEHUNA.

M3 22 06pasuoB, KOTOPbIE €XEerofHO OTNYaNnUCh 3Ha-
YyeHMsMK psga nokasaTenel Bbile CpeaHuX, BbioeNnanch 5
COPTOB C BbICOKMMMW 3Ha4YeHusamMmn maccbl 1000 3€épeH 1 no-
KasarensamMu opyrux afieMeHToB CTPYK-
Typbl ypoxas. B Tabnuue 3 npuBeaeHsbl
pe3ynbTaTbl N3y4eHUsi 3TUX COPTOB.

CpenHsis BenMyMHa ypoXarHOCTH
BbIAENMBLUMXCA NSTU 00pasLoB BbilLe
3HayYeHust 3TOro nokasartesisi No Bcel
rpynne (cpeaHee no onbiTy). Cnenyet

N2 katanora Macca 1000 YpoxaiitocTb L.
Ha3ganue oGpa3ua Mpouncxoxnexne = TakXke OTMETUTb, YTO Y YeTbIPEX Bblae-
BUP 3€peH, I M2 C, %
1 nmBLUMXCS 0O6pa3LoB 3TOT NokasaTtesb
30311 MoBomkckuii 65 st.  Camapckas 061. 39,9-44,9 249 18,0 obnapaeT BbICOKOW BapuabenibHOCTbIO
= _— 0,
30846 CurHan AnTaickuii kpai 42,4-49,0 257 42,3 (Cv 36,3-75,0 %), kpome 06p33”'a
K-9267 MecTHbIl, Typums.
30721 Omckunin 90 Omckas obn. 41,6-48,7 313 51,8
30829 AHHa OpeHbyprckas 061. 41,1-50,6 270 34,2 BbiBoAbI
30990 T-12 OpenHByprekas o6, 43,0-51,8 304 56,5 BeinenvsLinecs s pesynstare usy-
YyeHust ucxogHoro marepuana B 2017-
31101 JlyHb MenseHckas o6n. 46,5-48,5 241 447 2019 rogax B KayecTBE WCTOYHMKOB
= BuUTA3b Camapckas o61. 45,6-48,6 268 36,1 Ans co3faHns CenekuMoHHOro mare-
puana ¢ Bbicokoi maccoii 1000 3épeH
- KBC Tecca lepmanus 43,2-48,6 296 36,3 .
pekomMmenayoTcs  copTa:  K-30846
9267 MecTHbI Typumsn 42,2-49,0 253 11,5 Curnan (Antarickmin kpan); K-30721
- CpepnHee no onbIty  — 40,2-47,4 227 26,2 Omckuit 90 (Omckas 06”'); copta un3
OpeHbypreckoii 06n. — K-30829 AHHa,
G 14 K-30990 T-12; K-31101 JlyHb (MeH-

Tabnvua 3. XapakrepucTuka BbiAeIUBLIMXCS 06pa3LoB NCXoaHbIX Gpopm spoBoro sumens, 2017—2019 rogp

Table 3. Characteristics of the separated samples of the initial forms of spring barley, 2017-2019

Nexaranora WP Wasmaweeospania (RO KORCCRRSI e, sienr e Ce%
30311 MoBomxckuii 65 st. 1,1-2,3 29,8-39,7 1,3-1,7 39,9-44,9 249 18,0
30982 Benec 2,2-2,6 18,8-56,4 2,3-3,1 37,4-47,7 357 48,7
30721 Omckunin 90 1,3-1,7 17,7-35,0 1,4-21 41,6-48,7 313 51,8
- AC 06/659/48/2 1,9-2,4 31,9-39,4 1,6-1,8 41,9-421 237 75,0
- KBC Tecca 2,0 28,0-42,8 1,0-2,2 43,2-48,6 296 36,3
9267 MecCTHbIN 2,2-2,3 23,2 -33,0 1,2-1,5 42,2-48,9 253 11,5
= CpepHee no onbITy 1,7-1,8 24,1-34,1 1,0-1,2 40,2-47,4 227 26,2
HCPys 14
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3eHckas 067.); Butasb (Camapckas 06n.); KBC Tecca (lep-
MaHus); K-9267 mecTHbll (Typums).

B kayecTBe WCTOYHWKOB A/S1 CENEKLMOHHOM paboThbl Ha
yBenuyeHne maccol 1000 3€peH, NPOAYKTUBHOM KYyCTUCTOCTHU,
NPOAYKTUBHOCTU pacTeHus B ycnosusix CpeaHero Noson-
Xbsi pekomeHaytoTes copta: K-30982 Benec (benropoackas
061.); K-30721 Omckuin 90 (Omckas 061.); AC 06/659/48/2
(Oanwns); KBC Tecca (fepmanus); K-9267 mecTHbIn (Typums).
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Copra: K-31110 Cawa (Omckas 06n.); K-29831 Bonrapb
(Camapckas 0611.); OpnaH (Camapckas o61.); K-31063 Ya-
puBHbI (YkpanHa); K-9267 mecTHbin (Typumst) — moryTt
ObITb UCMONBL30BaHbI 4151 CO34aHUS BbICOKONPOAYKTUBHOIO
ceflekUMoHHOro mMaTtepuana gns ycnosuii CpepgHero [Mo-
BOMKbS, Kak GOpPMbl CO CTabuNbHOM BbICOKOW MPOAYKTUB-
HOCTbIO.
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HOBOCTU+HOBOCTUHOBOCTU»

lMons 3aceBalOT HOBLIMMU COPTaMM
CeJIbCKOX03AUCTBEHHbIX KYNbTYp

B 2020 rogy B lOCYyAapCTBEHHbIN PEEeCTp CenekLMOHHbIX
LOCTUXEHUIA, AOMYLLEHHbIX K MCMOSb30BAHMIO, BKIIIOYEHbI
LLIECTb HOBbIX COPTOB CEJ/IbCKOXO3SANCTBEHHbIX KYNbTyp Ca-
pPaTOBCKOW Cenekumm. ATo COPT COM «MOKPOBCKasi», copTa
3epHoBoro copro «PCK kackap» n «PCK nokyc», Kykypy3sa
npeactaeneHa coptamm — «PCK 3apsa» n «PCK aBpopa».
BbiBegeH 1 copT 031MoN Tputrkane «copnpusd». Bce oHun
cosnaHbl B DIEHY «Poccopro».

ELuLle maTb COPTOB 3€PHOBOIO COPro HAXOAATCA Ha rocyaap-
CTBEHHOM COPTOUCMbLITAHWW; TaKXe MOArOTOBJMIEHbI [OKY-
MEHTbI ANS nepefayy Ha copToucnbiTaHWe copTa mpoca,
caxapHOro copro, CyAaHCKoM TpaBbl, KyKypy3bl 1 IOLEPHbI.
Bce oHV apanTupoBaHbl K 3aCyLLMBLIM MPUPOAHO-KIMMA-
TUYECKMM YycrioBusiM [OBOMKbS, 06nafaloT BbICOKUM MO-
TEHUMANOM YpPOXanHOCTWU. Mcnonb3oBaHME 3TUX COPTOB
no3sonut arpapusim CapatoBckoi 0651acTu HapacTUTb
06beMbl MPOU3BOACTBA CEJIbCKOXO3ANCTBEHHON NPOAOYK-
Lmn.

CeMeHOBOACTBO B PErvoHe pasBMBAETCS MO MPUHLMMY ro-
CyOapCTBEHHO-4aCTHOrO MapTHepcTea. Arpapuu o6nactu
noka HEOXOTHO MCMOJIb3YIOT HOBbIE CENEKLIMOHHBIE COPTA B
NPON3BOACTBE CEJNIbLXO3KY/LTYP: B 9TOM rofy obLuas 3aHs-
Tas MMM NoCceBHas nnoLanb coctasmna 36 TbiC. ra Unm oko-
no 1% ot obLen noceBHoOM niowann B pernoHe. OgHako
nop, copro CenekLMoHHbIE CopTa 3aHsIm 6onee CyLLeCTBEeH-
HYI0 fOMI0 — 0K0N0 30% OTBEAEHHOW NOA, 3TU KYNbTYPbl M0~

11-12 ® 2020 | Agrarian science | ArpapHas Hayka

Wwaan. 310 06bSACHAETCS TEM, YTO COPro HETPebGoBaTENBHO
K 0BUNINIO BNarv U MOXET CTaTb XOPOLLEN anbTepHaTUBOWN
KOPMOBOW KyKypy3e. MecCTHble copTa CoOpro xapakrepuay-
I0TCSH CTabUNbHOM BbICOKOM YPOXAMHOCTBIO U NUTaTENbHO-
CTblO, TEXHONOMMYHbI MPW 3aroTOBKE 1 XPaHEHNMN.
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BnnsHue arpomeTeoponorn4eckux
YCJI0BUM Ha YPOXXAaUHOCTb
acnapueTta Ha 3eJ1IEHbIN

KOPM B 3aCyLLJINBOW 30HE
CtaBpononbCcKoro Kpas

PE3IOME

AxTyanbHOCTb. B dopmmpoBaHum ypoxas 3enEHOM Macchl acnapueta onpeaensio-
Lasa posib NPUHAANEXUT arpOKINMaATUHECKNM YCIOBUSAM. |-|03TOMy 3HaHMe MexaHn3ma
B3aMMOOTHOLLEHUA MeXAay pacTeHnem n BHELLHEW cpep,oﬁ aKTyanbHO.

Martepuan u metoauka. OnbiT nposogunn B 1971-2020 ropax B oTaene 3emnenenvs
Ha MprKYMCKOW ONbITHO-CENEKLIMOHHO CTaHumK. Lienb nccnenosanmin 3akoyanach B
BbISIBNIEHU BNIMSIHUSI HEKOTOPBIX arPOMETEOPOIOrMYeckmx GakTopoB Ha YPOXalnHOCTb
3cnapueTa Ha 3eNEHbIN KOPM B 3aCyLUMBLIX YCNoBusix CTaBpononbCKOro Kpas.

Pe3ynbTaTbl. AHanM3 MeTeoponornyeckux ¢paktopos 3a 50 NeT nccnefosaHuii cenae-
TENbCTBYET O LMKAMYECKOM XapakTepe VX pa3BuTVsi BO BpEMEHW. [1py 3TOM BbISIBNIEH
HEYK/IOHHbI POCT CPEAHErof0BOro 3Ha4YeHNs TeMnepaTtypbl Bo3ayxa (1,2 °C) u rogo-
BOI CyMMbl akTUBHbIX Temnepatyp (248 °C). Becb BeretaumoHHbI Nepuo ¢ anpens
no okTabpb sBnsieTca 3acywnmebiM (MK = 0,69), HO Hanbonee 3acywnve NeEpPUOL C
nions no okTs6pb (MK = 0,55). BennyrHa ypoxas 3enEHoi Macchl acnapueTa mate-
MaTU4eckn OOCTOBEPHO 3aBMCWT OT KOMMYECTBA BbINABLUKMX OCAfKOB 3a aBrycT-mai
(r=0,55), mapT-mait (r=0,47) n mapT (r = 0,40). KonuyectBo ocaikoB 3a aBrycT-mMai B
16% net cocTaBuno mexee 250 Mm, B 24% net — 251-301 mMm, B 26% net — 302-352
1 353-403 mm 1 B 8% net — 6onee 404 mm. 3a mapT-Mait B 74% neT ocakos Oblio
61-153 MM, B 20% net — 6onee 154 mm, a 3a MapT B 66% neT Bbinano fo 33 MM, B
22% net — 34-48 MM 1 B 12% net — Gonee 49 MM. YpOxXanHOCTb 3aBUCUT He TOJbKO
OT KONMYeCTBa BbiNaBLLUKX 0CAAKOB B Hanbonee 0TBETCTBEHHbIE NEPUOAbLI OHTOreHesa,
WX pacnpefeneHns B Te4eHWe BeretTaumm, Ho U OT MHOrMX apyrux ¢akTopos. Pas3max
BapuaLmmn ypoxast Npy 04HOM ¥ TOM Xe KOIMYECTBE 0CAZIKOB 3a aBrycT-maii COCTaBuA
13,74-34,11 1/ra.

The influence of agro
meteorological conditions on the
yield of sainfoin on green forage
in the arid zone of the Stavropol
Territory

ABSTRACT

Relevance. Agro climatic conditions play a decisive role in the formation of the yield of
the green mass of sainfoin. Therefore, knowledge of the mechanism of the relationship
between the plant and the external environment is relevant.

Materials and methods. The experiment was carried out in 1971-2020 in the
department of agriculture at the Prikumskaya experimental selection station. The aim
of the research was to identify the influence of some agro meteorological factors on the
yield of sainfoin on green fodder in the arid conditions of the Stavropol Territory.

Results. Analysis of meteorological factors over 50 years of research indicates the
cyclical nature of their development in time. At the same time, a steady increase in the
average annual air temperature (1.2 °C) and the annual sum of active temperatures
(248 °C) was revealed. The entire growing season from April to October is dry
(Hydrothermal Moisture Coefficient = 0.69), but the driest period is from July to October
(Hydrothermal Moisture Coefficient = 0.55). The size of the green mass of sainfoin
yield mathematically reliably depends on the amount of precipitation in August-May
(r=0.55), March-May (r = 0.47) and March (r = 0.40). The amount of precipitation in
August-May in 16% of years was less than 250 mm, in 24% of years 251-301 mm, in
26% of years 302-352 and 353-403 mm and in 8% of years more than 404 mm. In
March-May, in 74% of years, precipitation was 61-153 mm, in 20% of years more than
154 mm, and in March in 66% of years it dropped to 33 mm, in 22% of years 34-48 mm
and in 12% of years more than 49 mm. Productivity depends not only on the amount
of precipitation in the most crucial periods of ontogenesis, their distribution during the
growing season, but also on many other factors. The range of yield variation with the
same amount of precipitation in August-May was 13.74 — 34.11t/ ha.

MocTtynuna: 16 ceHTa6psa
Mocne popaboTku: 8 HOAGPSA
MpuHsaTa k nybnukaumm: 10 ceHTabps
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BeepeHne

Map, 3aHATLIA 3CNApPLETOM Ha 3ENEHLIN KOPM, SBISETCS
OOHUM M3 NTYHLLNX NPEALIECTBEHHMKOB 03MMOW NLEHNLbI —
OCHOBHOW 3€PHOBOW KyNbTYPbl PErMOHA, 3aHMMatoLLel 60-
nee 1,8 mnH ra, nnu ceeile 58% noceBHol nnowaan. Kak
6060Bas KynbTYpa, cnapLeT cnocobeH HakananmeaTb a3or,
a AnuTenbHOe ero BOo3jesNbiBaHMe CnocobCTBYET yiyylle-
HUIO YCNIOBUIA MOYBEHHOIO MUTAHUSA, CHUXEHWUIO 3aTpaTt Ha
BHECEHME MWHEpPasIbHbIX YAO0BPEHUN, MOBLILEHUIO MNPO-
OYKTUBHOCTM ApYyruxX KynbTyp ceBoobopoTa. YnyduleHue
KIMMaTUYECKUX YCITOBUIA sl BO3OENbIBAHNSA O3VIMOM MLue-
HUUBI B NOCNegHME OECATUNETUS NMO3BONSET CHU3NTb NpU-
MEHEHME YNCTOro napa B 3aCyLLIMBOM 30HE NYTEM YacTUY-
HOW ero 3aMeHbl Ha 3aHaTbIl nap [1, 2].

B cucteme noneeBoro akcnepmmeHTa ocoboe 3Haue-
HME NPUAOAETCS MHOrONETHUM MCCNefOoBaHUAM, B KOTO-
pPbIX CO BPEMEHEM HaKamnjIMBAETCSH B/INSHUE U3y4YaeMbIX
dakTopoB W HacTynaeT onpegenéHHas crabunusauus
3KOCUCTEMbI, YTO 3HAYUTENbHO YBENNYMBAET LIEHHOCTb
nonesoro oneita. Onpegensaiowas pofib B NOBbILEHWN
NPOAYKTUBHOCTN CENbCKOXO3ANCTBEHHbIX KYNbTYP B OaH-
HOW MOYBEHHO-KIMMAaTUYECKOW 30HE MPUHALNEXUT MNo-
rogHbIM ycnosusm [3, 4].

Llenb nccnepoBaHnini — ndyy4nTb B AJINTENBHOM CTaLMO-
HaApPHOM OMbITe BAVSIHWE arpOMETEOPOJIOrMYECKMX HaKTo-
POB Ha YPOXXAMHOCTb 3cnapueTa Ha 3eNEHbIN KOPM B CyXO-
cTenHon nonoce CTaBpononbs.

MeToauka

B 1969 roay B otaene 3emnenenus MpukyMcKom onbIT-
HO-cenekunoHHoli ctaHumn (MOCC) 6bina paspaboTaHa n
opob6peHa KypaTopoM BCECOIO3HOM NpobneMbl CEBOOOOPO-
ToB Npodeccopom C.A. BopobbEBbIM METOAMKA OMbITa MO
M3y4eHuio 6 LecTUnosbHbIX ceBo060poToB ¢ 50,0% Hachkl-
weHnem o3umon nwenuuen, 50,0-66,8% — 3epHOBbLIMU,
0-50,0% — yncTtbiMn napamu n 0-16,6% 3aHATEIMYK Napa-
mu. UccneposaHusa nposoaunu B 1971-2020 rogax B 3ep-
HOBOM CEBOODOOPOTE: KYKypy3a Ha 3efIEHbIi KOPM — 03U-
Masi NeHnLa — SPOBON SYMEHb+3CNapLIET — 3CNapLET Ha
3eNEHbIN KOPM — 03MMas MeHnLa — o3nMas rnueHmua.
OKcnepyMeHTasNbHbI  y4acTOK MNpeAcTaBfeH KallTaHo-
BOW no4son. [ymyca B NnaxoTHOM CJi0€ MO4YBbl COAEPXNTCH
1,5-1,7%. OnpeneneHve rymyca OCYLLECTBASAN no Tio-
puHy B mMoamdukaumm UMHAO. CopepxaHvne N-NO; —
20-25 wmr/kr, nogsuxHoro ¢docdopa — 24 Mr/kr, obMeH-
Horo kanus — 400 mr/kr. PH coneBol BbITSXKM — 7,1,
BogHon — 7,0. B nonymMeTpoBOM C/l0e NOYBbI COAEP>XKaHNe
kapboHaToB pocTturaet 7,1%. MoneBble KyabTypbl BO3ae-
NblBanM Mo o6LWENPUHATON ANt AaHHOW 30HbI TEXHOJIOMUM.
MOBTOPHOCTL OMbITa YeTbipexkpaTHas C nocriegoBaTesb-
HbIM pacnosioxeHnem AensHok. Obwas naowanb AeNsH-
kn — 897 M2, yuéTHas — 218 M2. YU&T ypoxas nposoamnv
no METOAMKE roCyAapCTBEHHOrO CO-
PTOVCMbITAHUS  CENbCKOXO3SIACTBEH-
HbIX KynbTyp [5]. Crartuctmyeckyto
06paboTKy AaHHbIX OCYLLLECTBASANN MO
B.A. JocnexoBy [6], ncnonb3ys npo-

PLANT GROWING

[0Bas CyMMa akTMBHbIX TEMNEPATyp 3a 3TOT Nepmos, BO3-
pocna, COOTBETCTBEHHO, Ha 237 u 248 °C. KonnyecTteo ro-
[0BbIX 0CaAKOB Havano yeennymeatbcs nocne 1980 roga n
kK 2001-2010 rogam Bo3pocno Ha 79 mM. BeceHHe-neTHUi
OTpe30K BeretTauuun (anpenb-uioHb) yeenuymsancs o 2000
rogos, NOTOM Hayan CHWXaTbCH. JIeTHe-OCeHHWn nepuog,
(nionb-okTa6pb), Hao6opoT, cHuxkanca go 2000 ropos, B
2001-2010 ropgax ysenuuuncs Ha 0,1, a B nocnegHee ness-
TUNETME CHOBA CHU3UICS (Tabn. 1).

Becb BeretaLMOHHbIN Nepro, ¢ anpens rno okTsopb aB-
NSieTCs 3acylwmBbIM, HO Hambosnee 3acyluivB NepUon C
nions no okTsbpb. B nocnegHee gecsatunetve no cpasHe-
HWIO C NpeablayLM AeCATUIETUEM NPOM30LLNA AaSbHEN-
Lwaa apuamsaumsa BCero BeretaumoHHoro nepmuoga Ha 0,11
eavHuL, 0COOEHHO NeTHe-oceHHen ero Yactu (0,16).

Mo cpaBHeHMIO C NEPBLIM AECATUNETUEM, BO BTOPOM U
TpeTbem pecatunetun 'K BeceHHe-neTHeNn YyacTu Bereta-
ummn yBenmuuncs Ha 0,24 n 0,29, a Bcero BeretTauMoHHOro
nepvopa — Ha 0,09 n 0,08 eguHuny,. Becneacteue Yero ypo-
XaMHOCTb 3eN1EHOM MacChl acnapueTa yBennmymnack, CoOoT-
BETCTBEHHO, Ha 32,7 n 202,0%. 3TO CaMblil CyLLLECTBEHHbIN
NPUPOCT 3a BCE Bpems mccnenosaHuii. OQHako ypoxan-
HOCTb 3€/IEHON MacCbl yBenuMyMBanacb Kaxgoe LecsTu-
netne n B cpegHem 3a 50 net Bo3pocna B 2,85 pasa, a no
CPaBHEHMIO C KaxabIM NpeablayLmmM AeCATUIETUEM MNOBbI-
wanacb Ha 33; 52; 18 n 20%.

B 3aBMCUMOCTM OT CKJlaAbiBAIOLLMXCA arpokinmaTmnye-
CKWX YCNOBMI pa3max Bapuaumm Mexay MakCumanbHON n
MVHUMaNbHOW ypoxanHocTblo coctasun 18,8-33,0 1/ra.
Pe3ynbraTthl MaTematmyecko o6paboTku 3a 50 net uccne-
[OBaHWIN CBMAOETENLCTBYIOT O TOM, YTO BENYMHA YypOXKas
3e/IEHON MacChbl acnapueTa JOCTOBEPHO 3aBUCUT OT KO-
JIM4ECTBA BbINABLUMX OCAAKOB 3a aBrycT-man, MapT-maii n
MapT. KoaddunumeHT koppensiuun Mexay ypoXamHOCTbIO
N KOMNYECTBOM BbIMaBLUMX OCAAKOB 3a 3TV Nepuoabl CO-
cTaBwun, cooTBeTcTBeHHO, 0,55; 0,47 n 0,40. MoaTomy, He-
CMOTPS Ha 3HA4YUTEeNIbHOE YXyAlEeHWE MOrOA4HbIX YCIOBUIA
B nocnegHee oecatuneTne, ypoxXamnHoCTb 3eNEHON MacChbl
acnapueTa yBenmymBanach B CBI3UM C POCTOM KONMYECTBa
0CaZikoOB B Hanbosiee OTBETCTBEHHbIE NEPUOAbI 1 OCOBEHHO
BECEHHWI OTpe30ok Beretauum (tabn. 2).

KonnyectBo ocaakoB 3a aBryct-man B 16% net cocta-
BUNo meHee 250 mm, B 24% net — 251-301 MM, B 26%
net — 302-352 1 353-403 mm 1 B 8% net — 60onee 404 Mm.
Mpn aTOM CpeaHss ypoXxarnHOCTb 3ENEHON MacChbl acnap-
ueTa yeenunyunack ot 8,2 no 29,9 1/ra. Pasamax Bapuaumm
ypoxariHoctu coctaBun 13,7-34,1 T/ra, 4Tto CBUAETENb-
CTBYET O TOM, YTO NPV OANHAKOBOM KOJSINYECTBE OCaKOB 3a
9TOT Nepunoa, HO Pas3NNYHOM UX pacrnpeneneHm BennymHa
ypoxas MOXeT U3MEHSATLCSH B HECKOMNbKO pas. Hanpumep,
npu BbINALEHUN OCAOKOB 32 aBrycT-mali B KOJMYECTBE
251-301 MM n cpegHem ypoxae 14,7 T/ra, makcumainb-

Tabsmuya 1. UaMeHeHue KNnMMaTUYecKux nokasarenei no AecaTuneTusm

Table 1. Changes in climatic indicators by decades

CpenHerogoBoe 3Ha4yeHue I'TK, mecsupl
rpammy AgCStat ons Excel. . 8 CyMMa aKTHBHBIX
oAbl o
Temneparypsi, °C e Temneparyp, °C 4-6 7-10 4-10
Pesynbrathl MM
AHanu3 cpefHerofoBoli Temnepa- 1971-1980 10,4 373 3660 0,78 0,57 0,65
TYPbl BO3A1yxa 3 50 NeTUCCNEN0BAHMI g0 109, 10,4 428 3597 1,02 055 074
nokasarsi, 4To Hanbonee MHTEeHCUBHLIN
eé pocT Havancs nocne 2000 ropa 1991-2000 10,6 422 3680 1,07 0,53 0,73
n 3a pecatunetve 2001-2010 rogpl 2001-2010 11,4 452 3897 0,88 063 0,72
yBennuuncs Ha 1,0 °C, a B cnepyiolee
2011-2019 11,6 419 3908 0,85 0,47 0,61

necatunetne — Ha 1,2 °C. CpegHero-
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Tabamua 2. YpoxaitHOCTb 3eNEHOI Macchl acnapLieTa B 3aBUCMMOCTH OT pacnpepeneHns 0CaakoB

B HauGonee OTBETCTBEHHbIE nepuoabl No AeCATUIETUAM

Table 2. The yield of the green mass of sainfoin, depending on the distribution of precipitation in

the most crucial periods by decades

KonuyecTtBo ocaakos, MM

Togb! : ;
aBrycT-mai MapT-Mmai mapt
1971-1980 298,1 106,3 24,5
1981-1990 293,7 104,8 20,9
1991-2000 314,7 122,3 26,5
2001-2010 367,3 125,3 33,6
2011-2020 326,1 128,8 37,0

Has BennymnHa coctasuna 38,88, a MuHumanoHas — 4,77 1/
ra, unu pasnuyanace B 8,1 pasa. KonmyectBo 0caakoB 3a
mapT-maii B 74% net coctaBuno 61-153 mm 1 B 20% net —
6onee 154 mm, a 3a mapT B 66% net Bbinano oo 33 MM, B
22% net — 34-48 mm n B 12% net — 6onee 49 mm.

Ecnu B3aTb 13 50 net nccnenosanuii no 12 net ¢ camon
BbICOKOWM 1 CaMOW HU3KOWM YPOXaMHOCTbLIO 3€/1EHOM MacChl
acnapueTa (cpenHss 29,6 n 7,2 T/ra), To KONIMYECTBO OCafl-
KOB 3a aBryct-main B 6naronpustHele rogbl (388 mm) 6b110
Ha 112 mm nnm 40,6% Bbilwe, 4em B He GnaronpuaTHble
rogpl (276 mm) n Ha 68 mm nnn 21,3% NpeBbILWAN0 Cpea-
HeMHoroneTHee 3HadveHune (320 mm).

[MpeBbileHne BECEHHVX 0CaaKoB 3a MapT-man 1 mapT
B ypOXaliHble rogbl Haf, He YpoXaHbIM/ rogaMmmn cocTaBm-
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6opartopuu arponanawadpTos
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J10 COOTBETCTBEHHO 51 MM nnn 52,6%
1n 21 Mm unm B 2,2 pasa 1 6bI510 Bhille
CpeaHEMHOrofieTHero 3HavyeHust Ha
9 n 3 mm. MNpn aTOM cpeaHecyToYHas
Temnepatypa MapTta B GnaronpusiTt-
Hble rofpl Obina Ha 1,2 °C Bbllle, YeM
B HeGnaronpusTHble rogpl, 1 Ha 0,9 °C
8,55 BbllLUE CPEOHEMHOrofIeTHero 3Hade-
HusA. Bonee paHHee BO300HOBJIEHME
BECEHHel BeretaumMm yaavHseT ne-
17,30 pvoa, aKkTUBHOW XW3HeaesaTeNbHOCTU
acnapueTta 1 cnocobCTBYET yBenuye-
HUIO YPOXaMHOCTU 3eNEHOW MAaCChl.

YpoxaiiHocTb, T/ra

11,35

20,39
24,38

BbiBOAbI
AHanna meteoponornyeckux dak-
TopoB 3a 50 net uccnegoBaHuin CBU-
[eTenbCTBYET O LUMKIMYECKOM XapakTepe WX pasBuTtud
BO BpPeMeHMU. Mpn 3TOM BbISIBNEH HEYKITOHHLI POCT Cpen-
HEerogoBoOro 3HavyeHus Temnepartypbl Bo3gyxa (1,2 °C) un
roooBOM CyMMbl akTMBHbIX Temnepatyp (248 °C). Becb
BEreTauMOHHbI nepuon, ¢ anpenst No okTsabpb ABASETCS
3acywnuebim (ITK = 0,69), HO Hanbonee 3acyLwnNnB NepuU-
oA, ¢ nionsa no oktabpb (MK = 0,55). B 3acywnueon 3o0He
Kpas BeAndmnHa ypoxas 3e/EHON MaccChbl dcnapueTta mate-
MaTn4yeckn JOCTOBEPHO 3aBMCUT OT KONIMYECTBA BbIMNABLLMX
ocaakoB 3a asrycTt-man (r = 0,55), mapt-man (r = 0,47) n
mapT (r = 0,40), a TaKke OT UX pacnpeneneHns B Te4eHne
BereTaumm 1 MHOrmx gpyrux ¢gakropos. Pazmax Bapuaumm
ypoxas npy O4HOM 1 TOM Xe KONN4EeCTBE 0CaaKOB 3a aB-
ryct-maw coctaBun 13,74-34,11 1/ra.
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PLANT GROWING

dPopmuposaHue kayecTBa 3epHa
HOBbIX COPTOB SPOBO MArKOW
MweHnLbl B CPeAHEBOJDKCKOM
pernoHe

PE3SIOME

AkTyanbHOCTb. B cTaTbe npencTaBneHbl pe3ynsraTbl U3y4eHns GopMMpoBaHus noka-
3aTenen ka4ecTsa 3epHa y COPTOB KOHKYPCHOIO UCMbITaHWS SPOBOM MArKOW MLLEHNLLbI.
Llenb nccnenoBaHnii — M3y4eHMe MECTHbBIX HOBbIX COPTOB SIPOBOV MAMKON MLEHWLbI
no Hanbonee BaxHbIM AN CpeHEBOMKCKOr0 pervioHa Ka4ecTBEHHbIM NokasaTensm 1
BbISIBJIEHWE COPTOB YCTONYMBO HOPMUPYIOLLMX BLICOKOE KAYECTBO 3EPHA AN AaNIbHEN-
LLIei CenekLMOHHON 1 CeMeHOBOAYECKON paboThl.

Martepuansbl u meToapbl uccnepoBaHuit. O6LEKTOM MccnefoBaHuin cnyxunm 36 co-
PTOB SPOBOV MATKON MLUEHWLI KOHKYPCHOMO MCMbITaHWS, CO34aHHbIX B [OBOMKCKOM
HUNCC vmenn MN.H. KoHcTaHTUHOBA. M3y4eHne COpTOB MPOBOAMAOCH cornacHo Me-
TOAMKE rOCYAAPCTBEHHONO COPTOMCHLITAHNS CEbCKOX03ANCTBEHHDBIX KynbTyp (1985).
MokasaTenun kayecTsa 3epHa onpesensnmnchb No AENCTBYIOWMM CTaHaapTaM.

Pe3ynbTatbhl uccnenoBaHwii. Hambonblias W3MEHYMBOCTb MO rojam Habnona-
nack y nokasaresien CTeknoBMaHocTbL 3epHa (C,, = 5,40-10,0%), conepxarune Genka
(Cy = 3,75-10,48%) n conepxarue kneikosuHel (C, = 7,62-10,20%), T0 ecTb y noka-
3aTenen, 3aBMUCALLMX OT YCIOBUIA BbipalLMBaHus. B pe3ynbrate KOMNAEKCHON OLEeHKM
COPTOB BblAENEHbI LIEHHbIE UCTOYHWKM, €XErofHo GOopMUpYoLLME 3EPHO BbICOKOrO
KayecTBa. ITO BKJIIOYEHHbIE B peecTp copTa KuHenbckas 59, KuHenbckas HuBa, Kn-
Henbckast 2010, KuHenbckas iobuneiiHas, npoxoasiumin focyaapCcTBEHHOE MUCTbITaHne
copT KuHenbckas 3aps, 1 HOBble NEPCMEKTUBHbIE NMHUK Sputpocnepmym 3898, Spu-
Tpocnepmym 4112, 3putpocnepmym 4171, Sputpocnepmym 5289, JliotecueHc 6029.
BbioenuBLumecs B xofe n3y4eHns CopToo0pasLibl pEKOMEHAYIOTCS A1 UCNONb30BAHNS
B CE/IEKLMOHHbIX MPOrpamMmMax Co34aHus Ka4eCTBEHHbIX POPM A1 KOHTPACTHLIX MOrof-
HbIX YCJTOBMWIA, PaiOHNMPOBAHHbIE COPTa — [/ LUMPOKOr0 MCMOJIb30BaHMS B TOBAPHOM
NpPOV3BOACTBE, HOBbLIE IMHUM — A1 NOAFOTOBKM U Nepeaayn Ha focynapCTBEHHOE MC-
nbiTaHWe.

Formation of grain quality of new
varieties of spring soft wheat in the
middie volga region

ABSTRACT

Relevance. The article presents the results of studying the formation of grain quality
indicators in varieties of competitive testing of spring soft wheat. The purpose of the
research is to study local new varieties of spring soft wheat according to the most
important quality indicators for the middle Volga region and to identify varieties that
consistently form high grain quality for further breeding and seed production.

Materials and methods of researches. The object of research was 36 varieties of
spring soft wheat of competitive testing, created in the Volga Scientific Research
Institute of Selection and Seed-Growing named after PN. Konstantinov. The study of
varieties was carried out according to the Methodology of the state variety testing of
agricultural crops (1985). Grain quality indicators were determined according to current
standards.

Results. The greatest variability over the years was observed in the indicators of grain
vitreous (C,, = 5.40-10.0%), protein content (C,, = 3.75-10.48%) and gluten content
(C,=7.62-10.20%), that is, in indicators that depend on growing conditions. As a result
of acomprehensive assessment of varieties, valuable sources are identified that annually
form high-quality grain. These are the Kinelskaya 59, Kinelskaya niva, Kinelskaya
2010, Kinelskaya yubileynaya varieties included in the register, the Kinelskaya Zarya
variety undergoing State testing, and the new promising lines Erythrospermum 3898,
Erythrospermum 4112, Erythrospermum 4171, Erythrospermum 5289, Lutescens 6029.
The varieties that were selected during the study are recommended for use in breeding
programs for creating high — quality forms for contrasting weather conditions, zoned
varieties — for wide use in commaodity production, new lines-for preparation and transfer
to State testing

MocTtynuna: 1 ceHTa6psa
Mocne popabotku: 17 HoaBpSA
MpuHsaTa k nybnukaumm: 10 ceHTabps
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BeepeHne

Mmo6anbHoe noTenneHne knmarta NPUBOAMT K yBeENn4ye-
HUIO YaCTOTbl AKCTPEMANbHbIX MOrOAHbIX ABNEHWUI, BKIOYAS
BOJIHbI 3aCYyX, Xapbl U cyxoBeeB [1], HEpeako oHU Yyepeny-
I0TCS BOSIHAMW X0N104a U 0CaZkamMun JIMBHEBOrO xapakTepa.
Takoe 4yepenoBaHue HabNAAETCSA B Te4eHne OAHOro roga
nnu 6onee JJINTENLHOIO NPOMEXYTKA BPEMEHWN, HO Hernpe-
MEHHO CKka3blBaeTcsl Ha 0O6bemMax BasioBbix COOPOB 3epHa.
Heo6xoaMMO OTMETUTb, YTO HEFATUBHOW CTOPOHOW YBENN-
YeHUs1 BaNIOBbIX COOPOB 3epHa 4acTO SIBASIETCH CHUXEHue
€ero Ka4ecTBeHHbIX nokasaTenem, 4To n Habnogaem B 2020
roay B oTAeNbHbIX pernoHax. CenekunoHHas paboTa B 9TUX
peanusix [omkHa 6bITb HanpaBieHa Ha CO34aHne 1 BHeape-
HME B MPOM3BOACTBO BbICOKOAAANTUPOBAHHBLIX K ObICTPO
MEHSIOLLMMCS YCNTOBMSIM BHELLHEW Cpeabl copToB, 06aaa-
IOLLMX BICOKOW 1 CTabWJIbHOM YPOXANHOCTBLIO 1 KA4eCTBOM
3epHa [2, 3].

CospaHne BbICOKOYpPOXaliHbIX COPTOB SIPOBOW MLUEHW-
Lbl, YCTOMYMBBIX K CTPECCaM U OTANYAKOLINXCS BbICOKUM
Ka4eCTBOM 3epHa — MpUOpUTETHAs 3agadva A4S HayYHbIX
YYpEXOEHUA MHOMMX PErMOHOB, U B YacTHocTu CpepgHe-
BOMMKCKOro [4, 5]. Ee pelweHne BO3MOXHO NpU LLUMPOKOM
M3Yy4EeHUM N BOBNIEYEHUM B CENEKLMOHHYI0 paboTy reHeTu-
4yeckn pasHoobpasHOro MCXoOHOro Matepmana. Miccnepo-
BaHUSIMWN YYEHbIX MOKa3aHo, YTO B rmbpuansaumm nieHnLb
B KayecTBe poamuTenbCckmx Gopm HeobXoaMMO MCMNOJb30-
BaTb COPTOOOpPA3Lbl C FEHETUYECKN AETEPMUHMPOBAHHbLIM
BbICOKMM Ka4ecTBOM 3epHa [6]. Mo mMHeHuio akagemwuka
H./. BaBunoBa, ycnex B CENeKkUMOHHOM paboTe HauvnHa-
eTcs, npexae Bcero, ¢ nogbopa MCXOQHOro mMarepuana,
M OrpPOMHOE 3Ha4yeHne 34eCb OTBOAMTCHA TakKe MECTHbIM
afanTupoBaHHbIM copTam [7].

Llenb nccnepoBaHnin — n3yyeHMe MECTHbIX HOBbIX CO-
PTOB SAPOBOW MSArKOM MEeHWLbl No Hanbosnee BaXHbIM Ans
CpenHeBOJIXCKOro pernoHa kadeCTBEHHbIM MokasaTensim
1 BbISIBJIEHME COPTOB YCTONYMBO HGOPMUPYIOLLMX BbICOKOE
Ka4eCTBO 3epHa a5 ganbHenwen cenekumMoHHOM n ceme-
HOBOZYECKOW paboThl.

Martepuanbl U MeTOAbI UCCNEJO0BAHUN

MccnepoBaHua NpoBOoavAUCE B na-
6opaTtopun Cenekumm n CeMeHOBOZ-
CTBa ApOBOW MweHnubl MoBOMKCKOro
Hay4YHO-UCCNenoBaTeNbCkOro MHCTU-
TyTa Cenekunm n CEMEHOBOACTBA UME- T ——
Hu MN.H. KoHcTaHTMHoBa B 2017-2019 3epHa
rogax. [loyBa OMbLITHOrO y4actka —
YEPHO3EM TUMUYHBI ManorymMyCHbIn
CPEOHEMOLLHbIN  NEerkOCYrMUHUCTLIN,
pH 5,4 en. (cnabokucnasn). Cogepxa-
HUe: rymyca B cpegHem 5-6%, noa-
BMXHOro docdopa 61-77 wMr/Kkr,
obmeHHoro kanusa 374-423 mr/kr, ner-
Kornaponmayemoro asorta 28—49 mMr/kr.
McxogHblh matepuan pnas uccneno-
BaHWUA — 36 COpPTOB SIPOBOI MSArKOW
MWweHNUbl KOHKYPCHOIO  UCMbITaHus,
co3aaHHbIX B nabopatopun. N3yyeHne
COpPTOB NPOBOAUIIOCH cornacHo MeTto-
OVKe ToCynapCTBEHHONO COPTOMCHIbI-
TaHUS CEeNbCKOXO3ANCTBEHHbIX KYIlb-
Typ [8]. YueTHas nnowaab OENSHOK
25,5 M2, MOBTOPHOCTb YeTblpexkpar-
Hasa. Hopma BbiceBa — 5,0 MSIH BCXO-
XWX ceMsiH Ha rekTap. loceB AensiHok
OCYLLECTBASNCS CENEKUVOHHON cesn-
ko CKC-10M, y6opka npsimbiM 06MO-

Hatypa 3epHa, r/n

CT1exknoBnaHoCTb, %

Copnepxanue 6ernka,
%

CopepxaHue
KNenKoBuHbl, %

oK, en.
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notom kombaiiHom SAMPO-130. KauecTBeHHbIe nokasaTe-
NI 3epHa onpeaensifiucb B COOTBETCTBUN OENCTBYIOLLMMU
cTaHgapTamu: HaTypa 3epHa — no NOCT 54895-2012, cte-
KNoBUAHOCTb 3epHa — no MOCT 10987-76, KONNMYeCTBO 1
KkayecTBO knerkoBuHbl Ha UK — no NMOCT 54478-2011,
coaepxaHue 6enka B 3epHe — rno FOCT 10846-91.

MaTemaTunuyeckas n cratuctmyeckass obpaboTka nosy-
YEeHHbIX JAHHbIX OCYLLECTBAANACh C MCMONb30BaHNEM Na-
KeTa aHanm3sa nporpamMmmel <Excel».

PesynbTathl UCCneaoBaHuii n nx oocyxaeHmne

KayecTtBeHHble nokasaTtenu 3epHa B CpegHEeBOIKCKOM
pernoHe, He3aBMCKMMO OT YPOBHS MMHEPANbHOIro NUTaHUs,
HaxoOsATCs B CUIbHOM 3aBMCMMOCTM OT NOrOAHbIX YCI0BUIA
BEreTaumoHHoro nepuoga. Heob6xooMmMo OTMETUTb Takxe,
4YTO coaepXxaHue Genka B 3epHe 30eCb MMEeT BbICOKYIO
KOPPEensUVOHHYIO 3aBUCUMOCTb OT TemrnepaTypbl BO3ayxa
VIOHS, a Ha dopMMpPOBaHME HaTypbl 3epHa 60onblloe BAUS-
HMEe OKa3blBalOT YC/IOBUS MOCNE KOJIOLWEHUS!, MPUMEPHO C
cepenuHbl TpeTber aekaabl NIOHS.

B rogbl nccnenosaHWin CROXMBLUMECH METEOYC0BUSA
BeretTauuy nuweHuubl OblIM PasMyHbIMU N XapakTepuso-
Ba/IN yCNoBUS GOPMMPOBAHMS 3epHa U ero KayeCTBEHHbIX
nokasatenei. 2017 rog B uenom Obi1 6GNaronpPUATHLIA ANs
pPasBUTUS SPOBON MLIEHULbI 1 GOPMUPOBAHUS €€ MPOoayK-
TUBHOCTU, TMOPOTEPMUYECKNI KOIDDUUMEHT COCTaBnan
1,04 (npu MHoroneTHem 3HavyeHnn 0,73). OaHako 0bunbHbIE
ocaiky Mast U UIOHS OTPULATENbHO CKasaiMcb Ha KayecTee
Oyayuiero ypoxasi SpoBOi MuleHuLbl, B YaCTHOCTU Ha CO-
nep>xxaHunn 6enka n knekoBuHbl B 3epHe. 2018 n 2019 roab!
MOXXHO OXapakTepr30BaTh Kak 3acyLIMBbIE, C TNOPOTEPMU-
4eCckUM KO9pOUUMEHTOM 3a Beretauyio COOTBETCTBEHHO
0,511 0,48. OgHako ocaaku B KOHLE VOIS — Havasle aBrycrta
B 2019 roagy (korga Npoxoamso CO3peBaHME U HANMB 3epHa)
TakKxe oTpuLaTenbHO NMoBMSIN Ha Ka4eCTBO 3epHa, a UMeH-
HO Ha CTeKJIOBUAHOCTb, coaepxaHne 6enka 1 KNenkoBMHbI.

B 9TnX KOHTPACTHbIX MOrogHbIX YCNOBUSIX ObIIO MOJy-
YEHO 3epHO C Pas3fINYHBLIMU NOKA3ATENAMM KAYeCTBEHHbIX
XapakTepUCTUK, CYLLECTBEHHO BAUSIIOLMX HA TOBAPHOCTb
npoaykuuu. Mo TexHonornyeckum m xnebonekapHbiM Mo-

Tabnmua 1. BapbupoBaHue Ka4eCTBEHHbIX NoKa3aTesieid 3epHa COPTOB KOHKYPCHOTO UCTbITaHUS
2017-2019 rogpi

Table 1. Variation of quality indicators of grain varieties of competitive testing, 2017-2019

fon Min Max CpepHee 3Have- Koadpdpuument
3HayeHue 3HayeHne  Hue (xcpitO5chp) sapuauum (C), %
2017 823 856 839,5+2,5 0,87
2018 784 839 819,4£3,9 1,40
2019 793 827 809,4+2,9 1,04
2017 66 90 81,5+2,1 7,58
2018 78 100 90,3%1,7 5,40
2019 60 84 70,7£2,4 10,00
2017 9,8 12,3 10,7+0,4 10,48
2018 14,2 17,0 15,3+0,2 4,39
2019 11,4 13,9 12,2+0,2 3,75
2017 21,2 31,6 25,6+0,9 10,20
2018 26,8 42,0 34,3+1,0 8,65
2019 20,8 29,2 25,3+0,7 7,62
2017 64 107 91,2+3,1 9,88
2018 72 105 94,9+2.4 7,27
2019 70 102 91,0+2,5 8,06
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KasaTesnisiM KayecTBO 3epHa U MyKMU
COPTOB KOHKYPCHOIO MCMbITaHUs (Co-
rnacHo Knaccu@uKaumoHHbIM HOpMaM
lfockomuccum PP) B OCHOBHOM COOT-
BETCTBOBaNO TpeboBaHMAM CUIbHOM
WU LEHHOW MLeHNUbl 1 B OOsbLUen
WM MEHbLUEe CTeneHu BapbuMpoBa-
no no rogam (taén. 1). Hanbonblias
M3MEHYMBOCTb MO rogam Habnwoga-
nacb y nokasaTenen cTeknoBUAHOCTb
(C, = 5,40-10,0%), cogepxaHune Gen-
ka (C, = 3,75-10,48%) n conepxaHue
KnekosuHbl (C,, = 7,62-10,20%), T0
eCTb Yy nokasaTtenen, 3aBUCALUX OT
YCNOBWUIA BbipaLLMBAHUS.

HaTtypa 3epHa y Bcex nay4aemblx 00-
pa3LIOB SPOBOW MAMKOM MileHuLbI Obina
BblcOKOW — 784-856 r/n, npn HOp-
Me ans nuweHuubl 1-ro knacca — 750
r/n. Hatypa 3epHa — npu3Hak, 4eTKo
ondoepeHumpyloLwmn copTa No peak-
LM Ha CTPeccoBble YC/IOBUS B Nepu-
of, dopmMupoBaHnsa 1 Hanmea 3epHa. K
4YNCNY CTPECCOB, BANSIOLMX HA HATypy 3epHa, MOXHO OTHe-
CTW, Npexzae BCero, 3acyLuvBble SBNEHUS, CyXOBEW, BbICO-
Kne OHEBHble TeMNepaTypbl Bo3ayxa. B nccneposaHmsx He-
KOTOPOE CHMXEHME NoKa3aTenen HaTypbl 3epHa NPOM30LLUI0
B ycnosuax 2019 roga Ha ¢OHE BbICOKMX CPEAHECYTOUHbIX
TemMmnepaTtyp Bo3ayxa uions. B cpegHem HaTypa 3epHa no
rogam BapbupoBana cnabo. Bbicokme pesynbratbl HaTypbl
3epHa oTMeyYanu y coptoB dputpocnepmym 4144 (856 r/n) B
2017 rony, JlotecueHc 6182/12-33 (839 r/n) B 2018 roay n
Oputpocnepmym 4144 (827 r/n) 8 2019 roay.

CTeknoBMAHOCTb 3epHa — CBOEro pPoAa KOCBEHHbI Kpn-
Tepuin oueHKN xnebonekapHbIX Ka4eCTB MNleHuLbl. JaHHbI
rnokasaTeslb MOXeT CYLLeCTBEHHO BapbMpoOBaTb B 3aBUCU-
MOCTW OT copTa (reHoTuna) NweHnypsl, a Takke OT YCN0BUin
BblpalLMBaHma. HegocTaTtok a30THOrO NUTAHUSA PacTEHU,
a TakKe N30bITOYHOE YBAXHEHNE B MEPUOL HaNlMBa 3epHa
MOXET Pe3ko CHU3UTb ero CTeks0BMaHOCTb. B nccneposa-
HUAX 3E€PHO BCEX M3y4aeMbIX COPTOB MO CTEK/I0BUAHOCTU
oTBevasio TpeboBaHNSAM, NpeabaBASIeMbIM K CUTbHOM Miue-
Huue (6onee 60%).

CopepxaHue 6enka B 3epHe U3y4aembix COPTOB B 60J1b-
e cteneHn 3aBMCeNo OT YCNOBUA BbipawmBaHus. Kpu-
TUYECKN HN3KME 3HAYeHUs 3TOro nokasatens (9,8-12,3%)
Ob11n nonyyeHsl B 2017 roay, 4To 0OYCNOBNEHO U30LITOY-
HbIMM OCaZKaMW JIMBHEBOIO XapakTepa B HavasibHbIN ne-
pvopg, BeretTaunm n, Kak cneactene, a3oTHOrO rofof4aHus
pacteHuin. CogepxaHue 6enkay coptos B 2017 roay 6bii10
HUXE CPEeAHEMHOr0JIETHUX 3HaYeHU Ha 2—4%. HanpoTus,
3acywnueble ycnosus 2018 roga cnocobcTBoBanu nosyye-
HUIO BbICOKOOENKOBOro 3epHa nuleHuupbl, YTO COCTaBsIo
no coptam 14,2-17,0%.

Coprt, nuuung
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Knnenbckas 2010

KnHenbckas 3aps

NiotecueHc 6029
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Tabnvua 2. Boigenvelumecs No Ka4ecTsy 3epHa COPTa KOHKYPCHOrO UCMbITaHUs!, CpeaHee 3a
2017—-2019 rogpi

Table 2. Distinguished by quality of grain varieties of competitive testing, average for 2017-2019

CblIpoii KNeitKoBNHbI

Copepxanue Hatypa, CreknoBuaHOCTb,
% WAk, ea. 6enka, % r/n %
28,5 95,3 12,0 824,4 82,0
31,3 101,7 13,6 805,7 82,3
30,7 94,3 12,4 821,4 82,7
28,7 93,3 12,4 825,9 81,0
26,5 90,3 12,4 831,0 82,7
34,3 98,7 13,4 818,5 81,3
30,7 98,0 13,0 823,5 78,7
29,3 97,3 13,2 809,0 72,0
31,1 98,7 13,2 826,5 86,3
30,4 93,6 13,2 813,5 80,3

CopepxaHue 1 Ka4yeCTBO CbIPOW KNEeNKOBUHbI B 3epHEe
onpenensetTca popMmMpoBaHNEM KNENKOBNHHOIMO KOMMEK-
ca 6enkoB, KOTOPOE 3aBMCUT Kak OT NMOrOAHbLIX YCIOBUIA, TaK
M OT reHotmna copToB. OueHKka COPTOB KOHKYPCHOMO UC-
MbITAHUS MO COAEPXKAHUIO KITEMKOBUHbI B 3epHE Nokasana,
410 60JblLAs YacTb 06Pa3LLOB MMEET BLICOKOE CoAep>XKaHne
(6bonee 28%), a No nokasaTesto Ka4ecTBa CbliPO KIENKOBU-
Hbl Npeobnagana BTopas rpynna kadectea rno UK.

B pesynbtaTte oueHKN COPTOB APOBON MSAFKOW NLUEHMN-
bl KOHKYPCHOIO MCMbITAHUS BbISIB/IEHbI LLEHHbIE UCTOY-
HUKN, €XEerogHo (opMuMpyloLLMEe KaYyeCTBEHHOE 3EpPHO
(Tabn. 2). 910 paoHMpOBaHHbIE B pervoHe copta Ku-
Henbckasa 59, KuHenbckasa HuBa, KuHenbckas 2010, Kn-
Henbckasa tobunenHas, npoxoaswmnii focynapcTBEHHOE
ucnbiTaHme copT KuHenbckas 3aps, U HOBble NMepcrnek-
TUBHbIE NUHNK dputpocnepmym 3898, Sputpocnepmym
4112, Qputpocnepmym 4171, Oputpocnepmym 5289,
JloTecueHc 6029.

BbiBoAbl

Ana CpenHEeBOJIXCKOro pPernoHa, xapakTepuaytoLlle-
rocsi HecTabunbHOCTbIO METEOPOJIOrMYEeCKUX YCI0BMIA MO
rogam, 6onbLIoe 3HaYeHNne MMELOT copTa SPOBOWN MLLEHW-
Lbl, €XerogHo GopmMu1pyloLLmMe 3epHO C BLICOKMMU MoKa3a-
TensMmu kadecTtsa. BoigenvBlumecs B xone vccnenoBaHnii
copToobpasLbl PEKOMEHAYIOTCS AJ1S UCMONb30BaHUS B ce-
JNIEKUMOHHBIX NporpamMmmMax Co3[aHus KayeCTBEHHbIX HOpPM
L1 KOHTPACTHbIX MOrOAHbIX YCNOBWUIA, PanOHMPOBAHHbLIE
copta — Asl LWMPOKOro NCNOoIb30BaHUS B TOBApPHOM MNpO-
M3BOACTBE, HOBblE NMHUM — AN NOAFOTOBKM U nepegaymn
Ha [ocyoapCcTBEHHOE UCTbITaHne.
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HOBOCTU.HOBOCTU-HOBOCTU-

MpoxoxaeHue 3epHa byaer
oTcnexusarbcs no scend Poceuu

locoyma paccmatpuBaeT NpoekT 3akoHa «O BHeCeHUnN n3-
MeHeHul B 3akoH Poccuiickon depepaumm «O 3epHe» 1 B
ctatbio 14 depepanbHoro 3akoHa «O pas3BUTUN CENbCKOrO
X03aincTBa». 3akoHoAaTeNlbHble U3MEHEHMS MpeaycMaTpu-
BaloT CO3[aHNe rocyfapCTBEHHOW CUCTEMbI KOHTPONS Ka-
yecTBa 1 NpocnexunsaeMocTn 3epHa B Poccuun. [enytatsl
Y>Ke NPpUHAIN ero B nepBoM YTEHUN.

Heob6x0aMMOCTb NPUHATUS TAKOr0 3aKOHa, Kak 0TMEeYaeTCs
B MOSICHUTENIbHOM 3anucke, CBs3aHa C TEM, YTO B CTpaHe
HET eOMHOI CUCTEMBI, C MOMOLLbIO KOTOPOIA MOXHO 6bl10
Obl oTCcnexmBatb 6anaHcbl 3epHa. W 910 npu ToMm, 4TO ar-
POMPOMBILUMIEHHBI KOMMIEKC SIBASETCS BaXHEWLIEen OT-
pacnblo 3KOHOMMVKM, @ 3€PHOBbLIE BbILLIM HA NEPBOE MECTO
B CTPYKTYpPE 3KCnopTa CEeNbCKOXO3ANCTBEHHON NPOAYKLNN.
MonHoueHHbIE CBEAEHUS HEOOXOAMMBI Kak Ha aTare Npon3-
BO/ICTBA 3epHa 1 BBOAA €ro B 060pOT, Tak U BMJIOTb A0 NONy-
YeHua 1 peann3aummn NPoayKToB nepepadboTkn. TpyaHOCTU
C onpefeneHnem Ka4yecTBa BO3HUKAIOT M HA 3Tane npous-
BOZCTBA NPOAYKTOB C BbICOKOW A0OABIEHHOWN CTOMMOCTbIO.
HeBO3MOXHO TaKxe MPOKOHTPONMPOBaTb BKAAA KaXAoro
pervoHa B NPOU3BOACTBO U AASIbHENLLNI SKCMOPT 3epHa.
Jenytatbl NnpeaycMoTpenu co3gaHne MexaHusama obopm-
JIEHUSI COMPOBOAMUTENIBHOIO AOKYMEHTa CO CBELAEHUSIMU O
napTuUmn 3epHa Un NapTum NPOAYKTOB ero nepepaboTku.

MpaBnTENLCTBO, CO CBOEN CTOPOHbLI, NPEASIOXUI0 YTOY-
HUTb LIeSIN CO30aHUSi CUCTEMbI MPOCEXMBAEMOCTMN 3epHa,
a Takke OonpenenuTb AaHHble, KOTOPble A0/MKHA Coaep-
XaTbCs B 3TOW cUCTEME, KPYr CyObeKTOB 1 0O6bEKTbI peru-
CTpauun B HE.
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B3aumMoCBSA3b NPOAYKTUBHOCTHU

U ruapoTepMmnyecKkux ycrioBsumn
BblpaLLNBaHNSA COU Ha
Heopolwlaembix 3emnax CpegHero
MoBoXKbSA

PE3SIOME

AxTyanbHOCTb. OfHUM 13 BaxHelLLnx ¢akTopos, 0bycnaBnmBaoLmnx 3GdekTMBHoe
BbipalimBaHue con B CpepHem [OBOMXbE, SBNSIETCS MCMONb30BaHUE COBPEMEHHbIX
BbICOKOMNPOAYKTMBHbBIX COPTOB, aAanTVPOBaHHbIX K YCIIOBUSIM BblpalumBaHus. Ans cos-
[laH1s KOHKYPEHTOCNOCOBHOMO CopTa BaxHO Nofo6paTh UCTOYHMKM, afanTypoBaHHbIe
K 3KOnormyecknm daktopam KOHKPETHOTO PernoHa.

MeTopabl. MMoneBble ONbIThl 3aKNafbIBAIUCh COMMACHO OBLLENPUHATHEIM METOAMKaM.
Bce yyeTbl 1 HabnioaeHys NPoBOAMAN cornacHo MeToanyeckvm yka3aHusim no nayde-
HUIO Konnekumn 3epHo6060BbIX KynbTyp. B 2016-2019 rogax B cenekLMOHHOM NUTOM-
HWKe n3y4anock 36 CKOPOCMENbIX 1 CPeAHECKOPOCTENbIX COPTOOOPa3LIOB COM Pa3nny-
HOr0 3KONIOro-reorpaduyeckoro NPOUCXOXAEHUS, a TakKe CENEKLMOHHbIN MaTepuman,
CO3AaHHbIN B MECTHbIX YCIIOBUSIX.

Pe3ynbrartbl. YCTaHOBAEHO, YTO NMPOLOMKMTENBLHOCTL BEreTaLMOHHOrO nepuopa 3a
rofbl n3y4eHns B GonbLUEl CTENEHN ONpeaensanach SUTENbHOCTLIO Nepuoaa LBeTe-
Hue — co3peaHue (r = 0,96). KoppensiuvoHHbI aHanmu3 nokasas, YTo 3HAYNTENbHYI0
posib B GOPMMPOBAHMMN YPOXANHOCTY COM UrPaIOT r’MAPOTEPMUYECKUE YCIIOBUS, CKNa-
[blBaloLLMeCs B reHepaTuBHyio $aly pa3Butus pacteHunit. OTMeyeHa BbiICOkas conps-
XEHHOCTb YPOBHS YPOXAMHOCTM OT CPELHECYTOUHO TEMMEPATYPbI U CYyMMbl aKTUBHBIX
Temnepatyp (r = 0,79-0,82) B nepvog, uBeTeHne — co3peBaHue. B cenekumoHHOM nu-
TOMHMKE BblAeNeHbl COPTOOOPasLbl Hauboee NOMHO Peann3ayioLLmne reHeTUYECKNIA No-
TEHUMan u OCTOBEPHO NpeBbILLAoLWMe CTaHAAPT Mo NPOAYKTUBHOCTM Ha 12,0-22,0%:
k-177, x-445/2 n IHAR-NK 88/2.

The relationship between
productivity and hydrothermal
conditions for growing soybeans
on rainfed lands in the Middle
Volga region

ABSTRACT

Relevance. One of the most important factors that determine the effective cultivation
of soybeans in the Middle Volga region is the use of modern highly productive varieties
adapted to growing conditions. To create a competitive variety, it is important to select
sources that are adapted to the environmental factors of a particular region.

Methods. Field experiments were carried out according to generally accepted
methods. All counts and observations were carried out according to the Methodological
Guidelines for Studying the Collection of Legumes. In 2016-2019, 36 early maturing
and medium early maturing varieties of soybeans of various ecological and geographical
origin, as well as breeding material created in local conditions, were studied in the
breeding nursery.

Results. It was found that the duration of the growing season over the years of study
was largely determined by the duration of the flowering — ripening period (r = 0,96).
Correlation analysis showed that a significant role in the formation of the yield of
soybeans is played by hydrothermal conditions that develop during the generative
phase of plant development. There is a high correlation between the level of yield and the
average daily temperature and the sum of active temperatures (r=0,79-0,82) during the
flowering — ripening period. In the breeding nursery, the cultivars that most fully realize
the genetic potential and reliably exceed the standard in productivity by 12,0-22,0%
were identified: k-177, k-445/2 and IHAR-NK 88/2.
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BeepeHne

B nocnepHee Bpems CpegHee [MoBoXbe CTaHOBUTCS
3aMETHbIM PErnmoHOM MO MPOU3BOACTBY COEBbIX GOOOB.
Mnowann nocesa MMEIOT TEHOEHUMIO K YCTOMYMBOMY PO-
cTy. OoHUM 13 BaxHewnx GakTopoB, 00yCnaBnnBaIOLLNX
3dPEKTUBHOE BbIPALLMBAHUE COU, ABSIETCHA NCMNOb30Ba-
HME COBPEMEHHbIX BbICOKONPOAYKTUBHbLIX COPTOB, aganTu-
POBaHHbIX K YCNI0BUAM Bblpaluyeanus [1, 2]. Ans co3aaHus
KOHKYPEHTOCMNOCOBHOro copTa BaXXHO NogobpaTtb UCTOYHN-
KW, a0anTUPOBAHHBIE K 9KOJIOrMYeckumM pakTopam KOHKPET-
HOroO pernoHa, MMeTb NpeacTaBieHne O BapbMpOBaHUM BE-
JINYMHBI NPU3HAKa N KOPPENSaLUU MEXAY YPOXANHOCTBIO U
MOYBEHHO-KTUMATUYECKNMM OCOBEHHOCTSIMIN TEPPUTOPUN,
0151 KOTOPOW co3aatoT copT [3, 4].

Llenb nccnepoBaHmin 3aknoyanack B OLEHKE B3anMOC-
BSA3M NPOAYKTUBHOCTU U YC/TIOBUIA, CKNaabIBAIOLLMXCS B KPU-
TN4eckne Nepuoabl pocTa U PasBUTUS PacTeHUn Con ong
MOBbLILWEHNS HAOEXHOCTU OTO6opa BbICOKOMPOAYKTUBHBIX
reHoTMnoB, Hanbonee NPMCNOCOBAEHHbIX K MPUPOAHO-KIN-
Martmyecknm ycnosusaim CpenHero MoBonmxbs.

MeToauka uccnepgoBaHuin
WccneposaHus nposoamnm B 2016—
2019 ropax Ha ©6as3e [loBOMKCKOro

BCXOJOB CpefHeCcyTO4YHas Temrneparypa BO3ayxa Haxo-
aunacbk Ha ypoBHe 22,9-23,7 °C, KonnyecTBO 0CagkoB —
4,1-7,9 MM. UN36bLITOYHOE YBNAXHEHWE U TMOHUXEHHbIe
CpenHecyTo4YHble TeMnepaTypbl B AaHHbIA nepuog (2016
roa) cnoco6CcTBOBaNM yBEIMHEHNIO NEepnoaa NnpopacTaHms
0o 14 cyTtok.

Meprop Beretaumm cou yCNOBHO MOXHO pa3fenuTb Ha
[B€E OCHOBHble a3kl — BereTatBHas (BCXO4bl-LBETEHME)
M reHepatuBHasa (UBeTeHue-co3peBaHue). BeretatneBHaga
$aza xapakTepun3yeTcs akTUBHbIM POCTOM PACTEHUIA, HaKO-
nieHneM BereTaTtMBHOM MaccChbl, 3akaakon penpoayKTmB-
HbIX OpraHoB. B Halwunx nccnenoBaHusX cpenHsas Npoaosn-
XUTENbHOCTb AaHHOW dasbl cocTtaBnsna 39,4-43,9 cyTok,
cnabo BapbupoBanachk no rogam (V — 4,9%) v 3aBucena ot
BNaroob6ecnevyeHHOCTH.

B Hawmx onbiTax NpoaoIKUTENbHOCTL BEreTauMoHHOro
nepvoga B 60sbLUe CTeNeHN onpenensnacb oUTeNbHO-
CTblO Nepuoaa upeTeHne-o3pesaHune (r = 0,96) 1 B MeHb-
Wen cTeneHn 3aBucena OT nepuoga BCXOAbl-LIBETEHWE
(r=0,16).

B reHepatuBHylo ¢dady pas3sBuTus COu NPOMCXOaUT
dopmuposaHune 60608, yncna cemsH B 606e, HanmB ce-

HNWNCC — ¢dpunmnana CamHL, PAH. B
CeneKUMoOHHOM NUTOMHMKE M3y4asnochb
36 ckopocnenbix U cpegHeckopocHe-

Ta6nmuya 1. MpoaoMKMTENLHOCTb MeX(da3HbIX NepPUOAOB U METEOPONOrnyYeckue yCnoBus Bereta-
uMoHHoro nepuoaa cou, 2016—2019 roabl

Table 1. Duration of interphase periods and meteorological conditions of the growing season for
soybeans, 2016—-2019

NbIX COPTOOBPA3LIOB COU PA3NNYHOIO
3KOJIOro-reorpaduyeckoro  Mpouc-

MexdasHblii nepuoa Beretauuu

XOXAEHMS, a Takke CeNekLMOHHbIN . Mepuop noces —

mMarepvasn, CO34aHHbli B MECTHbIX oA BCXOAbI BCX0AbI — ML= B =
o LBeTeHue co3peBaHue co3peBaHue

ycnoBusax. 3a CcTaHaapT NPUHAT pano-

HUPOBaHHbIN copTa KOxaHka. ArpoTex- MpoaonxutensHoCTL NepUoAa, CYTkU

HUYeCcKMe MeponpusaTUs NPOBOAMIINCH 2016 14 40,031 53 6+3.4 93.5+4,1

B COOTBETCTBUM C pPeEKOMeHOauusMm

[NS JAHHOM 30HbI. 2017 10 39,4+3,6 64,8+10,8 104,2+9,2

[MOYBEHHLI NMOKPOB permoHa npo- 2018 9 43,9+3,1 59,4+3,8 103,5+4,3
BeJEeHNs nccnenoBaHnin NpeacTaBneH 2019 6 40,8434 70,7444 111,545.9
4YEepHO3EeMOM TUMWUYHBLIM, CcoaepXxa-

HUe rymyca B BEPXHEM FOPU30HTE — CpepnHee 9,8 41,0£3,2 62,1+x11,6 103,2+11,8
5-6%, nerkormgponndyemoro aso- KoadduumeHt 338 4.9 118 790

Ta — HWU3KOE U cpegHee, NoaABUMXKHOIo Bapuauuu (V), % ’ ’ ’ ’
docdpopa — cpeaHee, obecneqeH- CpepnHecyTouHas Temneparypa, °C

HOCTb KaIMeM — OYEeHb BbICOKaS.

MoneBble oOMbITbl 3akianbiBanMChb 2 LEI 2lE — ==
cornacHo OOWEenpuHATLIM  MeToau- 2017 15,2 19,8 19,0 19,2
kam [5, 6]. Bce y4eTbl 1 HabnoaeHUs 2018 22,9 19.1 216 20.4
NPOBOAMAN cOornacHo MeTtoanyeckum
YKa3aHUsIM M0 U3YYEHMIO KOMNEKLMM 2019 23,7 18,4 20,0 18,8
3epHOB06O0BbIX KyNbTYP [7]. Cpentee 19,4 19,7 21,2 20,3

- CymMa aKTMBHbIX Temneparyp, °C

PesynbTaTtbl UCCNieao0BaHUMN

MpoAOMKNTENBHOCTL BEreTauMoH- 2016 230,9 862,3 12491 2111,6
HOro nepmoga Ccon B KOHTPACTHbIX yC- 2017 152,0 781,7 1218,2 1999,8
nosuax CpegHero MNoBonxbs aBnseTcs
SAMNTMPYIOLMM baKTOPOM NS BO3- 2018 274,9 844,2 1272,3 2116,4
nenbiBaHUs N OAHUM M3 MaBHbIX KPU- 2019 142,4 753,8 1330,4 2084,2
TepueB Npu cenekumm HoBbIX COPTOB. S 200,1 810.,5 1267.5 2078.,0

MpooomKUTENBHOCTD nepvoaa
NnoceB-BCXOAbl B rofbl U3y4eHUss OT- Cywmma ocankos, MM
nnyancsa 3Ha4yuMTenbHbIM YPOBHEM Ba- 2016 23,1 16,6 61,2 80,1

bupoBaHua (V — %) n TaBNs
PLrpoBa ( 33,8%) v coctasnsn 2017 17,7 175,7 35,0 210,7
6-14 cyTok (Tabn. 1).

Hanbonee 6naronpusTHble YCno- 2018 7.9 31,3 73,1 107,8
BUS Ans GbICTPOro npopacTaHus ce- 2019 41 15,3 58,2 73,5
MAH U OPYXHbIX BCXOA0B CNOXWUINCH . -~ e = I
B 2018, 2019 rogax. OT nocesa A0 PSS ’ ’ ’ ’
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MsH. B 2016-2019 rogax npo-
LOOMKNUTENBHOCTb 3TON da3bl B
cpenHem cocTtasnsana 53,6-70,7

Tabsmua 2. MNoka3aTtenu KOPPENILUMOHHON 3aBUCUMOCTH YPOXKaHHOCTN COM OT rTMAPOTEPMUYECKMUX YCIIO-
BWiA nepuopa Beretaumu, 2016—2019 roabi

Table 2. Indicators of the correlation dependence of the yield of soybeans on the hydrothermal conditions

CyTOK N1 B 3HAYUTENbLHOM CcTene-

of the growing season, 2016—2019

HW 3aBucena OT METeOopOosioru-
yeckmx ycnosun (V — 11,7%).

MexdasHblii nepnop, seretauuu

I Mepuop noces —

HepocTtaTok yBnaxHeHus (2017 on BCXOAbI BCXOZbI — LBeTeHNe — BCXOAbI —
rog) W TMOHUXEHHbIe cpegHe- uBeTeHne co3peBaHue co3peBaHue
cyTouHble Temnepatypbl (2019

e 0,48 -0,16 0,79 0,33
rog) yBenuuuBanu MNpPOAOSIXKMN- Temnepartypa, °C
TeNbHOCTb reHepaTuBHON dasbl

CyMmMa aKTMBHbIX 0.14 0.31 0.82 0.60
pas3BuUTUS COW, BbICOKME Cpen- Temnepatyp, °C , , , ,
HEeCYTO4YHble TeMnepaTypbl, CyM-

Cymma ocafkoB, MM -0,32 -0,83 0,56 -0,90

Ma aKTMBHbIX TemrepaTyp 3a
nepuvogp cebilwe 1249,1 °C u go-
CTaTO4YHOE KONMYECTBO OCa[KOB
61,2-73,1 MM cnocobcTBoBann
COKpalLleHMo 3Toro nepuoaa no

Puc. TeopeTudeckas n GpakTuyeckas ypoxaitHOCTb BbIAEAMBLUMXCA COPTOOBPA3LOB cou, /M2
Fig. Theoretical and actual yield of allocated varieties of soybeans, g / m?

53,6-59,4 cyToKk. 350 400
[ns BblpawmBaHMs B 30He 300 1 1350
CpegHero [MoBonxbss 0C0OObIN 230 + T ggg
MHTEpPEeC NpeacTasnaloT copta, 200t :200
cospesaiowme 3a 91-110 cyTok, 150 1 1150
ObICTPO popmupyloLLIMe BereTa- 100 ¢ 1100
TUBHbIE U FeHepaTuBHbLIE opra- 50 ¢ 150
Hbl, OGHaAaK)LU,Me I'IOHVI)KeHHOVI O I I I I I I I I I I I I I I I I I I I I I I I I O
o © || [~ N <'l‘ AN (© [~ | <Il‘ N [(@© ||~ [N <Ir AN | T O ||| <ll' o
peakuvei Ha AnvHHbIe doTone- E Sy I S P R A P Ll ol Y Pl E R Fe g e I ol - S P A S g e e A Py
SlN[O| |F|T|0|5|N|O| L |[F|T|0|[c|N[D| L |F|T[0|cF|IN[D]| L || T|0
puoabl, 4yTo obecneymBaeT CBO- XElg|¥|F (8 x [XIEI&¥IFT|8Ix|XIE|&¥IS|8x|[XIE|[&|¥|T|8|x
CRIZI IZRRFIZ] HIERIRZIZI HIERIRMIZ] IR
eBpeMeHHOoe 3allBeTaHue pacTe- g gz s gz s gle s g'e
HUA B YCNOBUSX MaKCUMasbHOM 3 Iz 3 Iz 3 Iz 3 Iz
&) = O = &) = ) =
JvHbl gHa (Il oekaga MioHs — 3 3 3 3
A Al (1 oy it g g g g
| pexkapa nions).
2016 2017 2018 2019

B cenekumMoHHOM MUTOMHUKE
cpemHas  NpOoAOXUTENbHOCTb
nepuoaa BeretTaumm M3y4aembix
copToobpasuoe B 2016-2019
rogax coctaBnana 93,5-111,5
CYTOK, 4TO MO KnaccudmrkaLmm OTHOCUT N3y4yaemMble COPTO-
00pasLbl K rpyrnne CKOPOCHENbIX U CPELHECKOPOCHENbIX.
M3MeHYMBOCTbL Mepuoaa BCXOAObl-CO3PEBAHWE MO roaam
Oblyia He3HAYUTENbHOM 1 cocTasnsana 7,2%, 4To CBUOETE b-
CTBYET O cnaboM BANSHUM CKaAbIBAOWMXCH KMMaTmnye-
CKMX YCNIOBWUIA Ha 0OLLLYIO NPOAOIXNTENBHOCTbL NEepUoaa Be-
retTaumm n xapakTepusyeT naydaemole o06pasLbl kak cnabo
pearvpyioLme Ha NPOAOIKNTENIbHOCTb CBETOBOMO AHS, YTO
CUMNTaETCS MONOXUTENbHLIM MPU3HAKOM CEeNEKLUMOHHbIX 00-
pa3uoB ansa 3acyLnmsbix ycnosuin CpegHero MNMoBomxbs. B
ycnosusax 2016 — 2019 rogos peLlaloLmm KMMmaTnyecknm
dakTopoMm, onpenensiowmmMm NpPoaO/IKUTENBHOCTL BereTa-
LIMOHHOIO NEPUOAA COU, ABNSETCH TEMMNEPATYPHbIN PEXUM
(r=-0,95).

KoppensaunmoHHbIi aHanm3 nokasas, YTO 3HAYUTENbHYIO
ponb B GOPMMPOBAHMN YPOXKANHOCTM COU UTpatoT rmapo-
TEPMMYECKIME YCIOBUS, CKI1aAbIBAIOLLMECS B FreHEPATUBHYIO
da3zy pa3BuTUA pacteHnii con (Tabn. 2).

B nepuop noces-Bcxoabl Hanbonee 6naronpUATHbIE yC-
JIOBMS AN pacTeHuiA cknaapiBaloTCa Npu A0CTaTOYHOM Te-
nnoobecneyeHHocT (r = 0,48), n36bITO4YHOE YBNAXKHEHNE B
3TOT Nepunop, okasbiBaeT HeraTMBHOe BANSHME Ha dopMun-
poBaHue ypoxanHocTu cemsH (r = -0,32).

B ¢a3y dopmupoBaHnus BereTtaTuBHbIX OpPraHoB
noTpebHOCTb pPacTEHWIn COM BO Brare CHWXaeTcs
(r = -0,83), 3a cyeT aKTUBHOro pPa3BUTUS KOPHEBOW CU-
cTembl. YCTaHOBNeHa cpegHss cTeneHb 3aBMCUMOCTU
NPOAYKTUBHOCTN OT CYMMbl aKTUBHbIX TemrnepaTtyp B
DaHHbIi nepuog — r = 0,31. Bbicokme cpefHeCYTOYHbIE
TeMnepaTtypbl B Nepuon BCXOAbl-LBETEHME B Oonbliei

11-12 ® 2020 | Agrarian science | ArpapHas Hayka

dakTnyeckas ypoxamnHocCTb, r/m?

—— TEOpeTU4ecKas ypoxamHoCTb, r/M?

CTEMNEHN HEraTMBHO BIMSIIOT Ha YPOBEHb YPOXAHOCTU
(r = =0,16). MNpwn cpepHux TemnepaTypax cebiwe 25 °C
npoucxoamnT BbLICTPOE yBAAAHWE U CTepunmM3auuns 3aBs-
3ei y 6060BbIX KyNbTYp.

B TeueHune reHepaTtmBHOro nepmoaga GopmmpyeTcs ypo-
BEHb MoKa3aTesle OCHOBHbIX 3JIEMEHTOB MNPOAYKTUBHO-
CcTn (konnyectBo 6060B Ha PacTeEHUU, KOIMYECTBO 3EPEH
B 606e, macca 1000 cemsiH). OTMeYeHa BbicOKasi conpsi-
XEHHOCTb YPOBHSI YPOXAaMHOCTU OT CPeOHEeCYTOYHOM TeM-
nepaTypbl, CyMMbl akTUBHbIX TemnepaTtyp (r = 0,79-0,82).
JlocTaTto4yHoe KONMYecTBO Bnarv B aTOT Nepuop, NnpMBoanT
Kk 6onee 6GbicTpoMy Hanmey 3epHa (r = 0,56). MNpun HacTy-
nneHumn ¢asbl co3peBaHns 60608 NOTPEOHOCTbL PaCTEHWI
BO Bflare 3Ha4MTesIbHO CHUXaeTCs, yBennyeHme Bnaroobe-
CMEeYEeHHOCTM B 9TOT NEPMOS, MPUBOAUT K CHUXEHUIO YPO-
XXaMHOCTW.

[MonyyeHHble AaHHbIE CBUOETENLCTBYIOT, 4TO A5 dop-
MWPOBAHUSA MaKCMMasbHOIro ypoXas CEMsSH B HeopoLua-
EMbIX YCJIOBMSIX HEOOXOAMMO ONTUMasNIbHOE COoYeTaHue
KonuyecTBa Tensaa u Bnarv B Nepuon LBeTeHMe-co3pe-
BaHMe.

CBOWCTBO COXPaHATb FEHETUYECKUIA MOoTeHuuan npo-
OYKTMBHOCTM B LUMPOKOM Auana3oHe arpo3Kosornyeckmx
YCNOBUI BO3AENbIBAHNS ONpeaensieT CeNEKUNOHHYIO LEeH-
HOCTb 0Opasua.

3a rogpl N3y4eHnsa ypoxamHOCTb CEMSAH N3y4aeMblix ce-
JIEKUMOHHBIX 06pa3uoB MO rogam Haxoaunach B npegenax
26,3-415,7 r/M2 1 oTAM4anack BLICOKMM YPOBHEM Bapbu-
poBaHus (V- 53,8%). B 2016-2019 rogax B CeNEKLUOHHOM
NUTOMHMKE Oblnn BblaeneHbl obpasubl, deHoTunnyeckoe
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NposiBAIEHNE YPOXANHOCTM KOTOPbIX BAPbMPOBANo B npeae-
nax 184,2-333 r/M2, npu cpegHeli NpoayKTUBHOCTU copTa
IOxaHka — 202,7 r/M2 B3ATOro 3a CTaHaapT.

PerpeccuoHHbIli aHanM3 No3BONSIET BbISBUTb 3aBUCU-
MOCTb YPOBHSI YPOXAMHOCTU UCCNELYEMbIX COPTOOOpas-
LLOB OT KOHKPETHbIX MMAPOTEPMUYECKMX YCNOBUIA Neproaa
Beretaumn. PacyeTHble maremaTMyeckue Mogenu paiwoT
BO3MOXHOCTb CMPOrHO3MpPOBaTb OT3bIBYMBOCTbL COpTa Ha
M3MEHEHWE YCNOBUI BbipaLLMBaHUS.

B cenekuMoHHOM MUTOMHUKE BblAENIEHbI COPTOOOpPa3-
Lbl Y KOTOPbIX dakTU4eckme nokasaTeny npoaykTMBHOCTU
OblIM BbILE WAN HE3HAYUTENBHO YCTYNann pacyeTHbIM 3a
BCE rogpl U3y4eHus (puc.), YTO0 CBUOETENbCTBYET O Hau-
6onbluel peannsaunm MM NoTeHUMana NPoaAyKTMBHOCTU.

M3 BblaeneHHbIX COPTOOOPa3LIOB B CPEAHEM 3a oAbl U3-
YYEHUS CTATUCTUYECKM LOKA3YEMO MPEBLICUAN CTaHOAPT-
HbllA COPT N0 NPOAYKTMBHOCTW 3 06pa3sua: k-177, k-445/2 n
IHAR-NK 88/2 ¢ npesbiweHnem 12,0-22,0%. BolgeneHHble
00pasLibl BOB/IEYEHbI B CENEKLNOHHbBIN NPOLECC.
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3aknioyeHme

B pesynbrate npoBeneHHbIX NCCnegoBaHnii yctaHoBMe-
Ha BbICOKas CTEMEHb COMPSAXEHHOCTU YPOBHS YPOXANHOCTU
1 pexuma Tenno- 1 Bnaroobecrne4eHHoCTN NOCEeBOB.

MponomKMTENbHOCTL BEreTauyoHHOro nepmoaa B 60/b-
Len cTteneHn onpenensnacb ANUTENbHOCTbIO FreHepaTmB-
Hor ¢asbl (r = 0,96). Hanbonbwee BansiHne Ha Gopmu-
poBaHMe ypoxamHoCTu copTtoobpasuoB com B 2016-2019
rogax okasbiBasn knumatmyeckme $akTopbl, CKIaablBaio-
Lpmecs B nepunog, LBeTeHne-co3peBaHme.

B peaynbtate n3y4eHusi cou B CENeKUMOHHOM MUTOM-
HUKE BblOENeHbl BbICOKOMNPOAYKTUBHbLIE COPTOOOpPa3ubl,
coyeTaLlme onTMMasbHYIO NPOAOSIXUTENBLHOCTL BereTa-
LIMOHHOr0 Nnepmnoaa, MmexdasHblx NepuoaLoB, MakCUMasbHO
peannayloLime CBOl NoTeHuuasn B HEOPOLLAEMbIX YCTOBUSAX
CpepnHero MoBOXbs, 4TO NO3BOMISIET paccMaTpmBaTb 3TN
0o6pasupl Kak NepcrnekTUBHLIN MaTepuan ans cenekummn Ha
BbICOKYIO YPOXaMHOCTb 1 aJanTUBHOCTb B YC/IOBUSIX HEO0-
CTaTOYHOIrO YBNIAXHEHWS.
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PLANT GROWING

dusnonornyeckue oco6eHHOCTU
COPTOB COM CEBEPHOro aKoTuna,
BO3AeNbiBaeMbix B ycnosusax LU4P

PE3SIOME

B 2017-2019 ropax Ha 7 coptax cou 1 2 nuHusix cenekummn GreHY OHL, 3BK nayueHsi
$usnonornyeckme MexaHu3Mbl afanTUBHBIX PEaKLUMIA PACTEHWIA COM B KOHTPACTHbIX
METEOPOJIOrMYECKMX YCIOBUSX, BAMSIOLLMX Ha GOpMMPOBaHME NPoayKTUBHOCTM. On-
TUMasbHas MIOLWAAk INCTLEB COU 4151 GOPMUPOBAHUS BICOKO 3€PHOBOM MPOAYKTUB-
HOCTU B HEBNAronpusiTHLIX YCNOBUSIX HE[OCTATKa Tenna 1 n3bbiTka BAary CoOCTaBnsieT
50 Thic. M2/ra; B GNaronpusTHLIX YCAOBMAX TEMNNOO C OCTATOYHON BnaroobecneyeH-
HOCTbIO roAa 3TOT nokasaTens ysenmumsaetcs Ao 100 Thic. M2/ra. B 6naronpusTHbIX
NMOrOAHbLIX YCNOBMAX BO3PACTAET [0S IMCThEB 1 60O0B B 00LLeli Macce pacTeHus.
AnanTuBHblE peakLum MMrMEeHTHOrO KOMMIEKCA 3aK/I04aI0TCS B YBENMYEHWUN COAEpXa-
Hus xnopodunna b 1 KapoTVHOMZIOB B YCNOBUSIX 3aCyXW M M3BLITOYHOrO OCBELLEHNS 1
KapOTUHOWZOB NPY NOBLILLIEHHON BNAXHOCTY 1 HEAOCTATKE Tenia 1 cBeTa. BoloeneHsbl
[Be rpynnbl copToB: 1. ckopocnensie JlaHueTHasi, Kpacvasi Meva, OCMOHb, OT/iya-
lowmecst c6anaHCMpPOBaHHLIM PaCnpeaesieHneM MiAaCTUYECKMX BELLECTB B YCIOBUSIX
M30bITOYHOrO YBAXHEHWS U GOPMUPYIOLLIME YPOXall 3epHa Ha ypoBHe 2,5-2,8 T/ra;
2. cpenHecnenble 3ywa, MeseHka, J1-85, B aTux ycnosusix obpasytowme 60sbLlyio
M0LWLaab IMCTLEB M MACCYy KyOEHbKOB, Y4TO MPUBOAMUT K CHUXKEHMIO 3EPHOBOM MPO-
nyktueHocTu 1o 1,9-2,2 1/ra. Ckopocnensie copTa JlaHueTHas n Kpacueas Meya 06-
nafaloT cbanaHcMpoBaHHBIM pacnpeaeneHneM nnacTMyYecknx BELLECTB 1 CMOCOGHbI
$opmMmMpoBaTh BLICOKMIA YpOXaid, Kak Npu U3bbITKe Bark 1 HegocTatke Tenna, Tak u
B 3aCyLLNMBLIX YCA0BUsIX. JInHus J1-85, 0TAMyaloLwasncs BoICOKUMM 3Ha4eHUsaMM GOoTo-
CUHTETUYECKUX 1 CUMBUOTNYECKUX NMoKa3aTenen, chopMmpoBana MakCMMabHbI ypo-
Xai cyxoro Bewectsa (12,3 1/ra) n 3epHa (2,8 T/ra) B cpenHem 3a 3 roga. Hanbonbluee
KOIMYECTBO a30Ta B BEreTaTMBHbLIX OPraHax Cou 1 B 3epHE HakanauBaeTcsl B roasl C
MOBBbILLEHHOW BNAXHOCTbIO MO CPaBHEHMIO C B6naronpuUsTHBIMK YCNOBYSIMW BEreTaLm-
OHHOro neproga. AddeKTNBHAA aCCUMUNSLMOHHAS AEATENbHOCTb IMCTLEB, aKTUBHAS
a30Tdukcaums knybeHbKOBLIX GaKTepUn NPUBOAST K YCUNEHHOW akKyMynsaLmmn a3oTa B
3epHe. 10 KONMYECTBY ChIPOro NPOTENHA B 3epHE Bblaenunuce copta Kpacmeas Meva
(42,5%), Watunosckas 17 (41,2 %) v nuHus J1-216 (41,3 %); no c6opy 6enka ¢ 3epHOM,
coctasnswowmm 1,1 1/ra, — Kpacusaa Meua v nunus J1-85. Mexay ypoxaem Haa3em-
HOI Macchl U GOTOCMHTETUYECKUM MOTEHLIMANOM 1 NOLWAAbI0 NNCTbEB YCTAHOBNEHA
BbICOKAs MONOXUTENbHas Koppensuus Ha yposHe r = 0,8-0,9; ¢ maccoii kiybeHbKOB Ha
ypoBHe — r =0,6-0,8 3a Bce 3 roa uccnenoBaHumii.

Physiological features of northern
soybean ecotype varieties
cultivated in the conditions of the
central black earth region

ABSTRACT

In 2017-2019 on 7 soybean varieties and 2 breeding lines of FSBSI «Federal Scientific
Center of Legumes and Groat Crops» (FSBSI FSC LGC) the physiological mechanisms
of adaptive reactions of soybean plants in contrasting meteorological conditions,
influencing the formation of productivity, have been studied. The optimal area of
soybean leaves for the formation of high grain productivity in unfavorable conditions
of lack of heat and excess of moisture is 50 thous. m2/ha; in favorable conditions of a
warm year with sufficient moisture supply, this indicator increases to 100 thous. m2/ha.
In favorable weather conditions, the proportion of leaves and beans in the total plant
mass increases. The adaptive reactions of the pigment complex consist in an increase
in the content of chlorophyll b and carotenoids under conditions of drought and
excessive illumination and carotenoids under high humidity and lack of heat and light.
Two groups of varieties have been identified: 1. early ripening Lantsetnaya, Krasivaya
Mecha, Osmon’, distinguished by a balanced distribution of plastic substances in
conditions of excessive moisture and forming a grain yield at the level of 2.5-2.8 t/ha;
2. middle-ripening Zusha, Mezenka, L-85, under these conditions, forming a large area
of leaves and a mass of nodules, which leads to a decrease in grain productivity to 1.9-
2.2 t/ha. The early ripening varieties Lantsetnaya and Krasivaya Mecha have a balanced
distribution of plastic substances and are able to form a high yield, both with an excess
of moisture and a lack of heat, and in arid conditions. Line L-85, characterized by high
values of photosynthetic and symbiotic parameters, formed the maximum yield of dry
matter (12.3 t/ha) and grain (2.8 t/ha) on average over 3 years. The greatest amount
of nitrogen in the vegetative organs of soybeans and in the grain accumulates in years
with high humidity in comparison with favorable conditions of the growing season.
Effective assimilation activity of leaves, active nitrogen fixation of nodule bacteria lead
to increased accumulation of nitrogen in the grain. By the amount of crude protein in
grain, the varieties Krasivaya Mecha (42.5%), Shatilovskaya 17 (41.2%) and the L-216
line (41.3%) were distinguished; for the collection of protein with a grain of 1.1 t/ha —
Krasivaya Mecha and line L-85. A high positive correlation was found between the yield
of the aboveground mass and the photosynthetic potential and leaf area at the level of
r=0.8-0.9; with a mass of nodules at the level — r = 0.6-0.8 for all 3 years of research.
A close relationship between grain productivity and photosynthetic and symbiotic
indicators was noted in a favorable 2018 at the level of r=0.7-0.8.
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CospgaHune copToB HOBOMO NOKoJsieHusl, cTabunbHo dop-
MUPYIOLLIMX YPOXai BbICOKOrO KavyecTBa, CMOCOBHbLIX Mpo-
TUBOCTOSATb abMOTMYECKUM CTpeccopaM U 3adpPpekTUBHO
MCNONb30BaTb AHTPOMOrEHHbIE U MPUPOLHbLIE PECYPCHI,
HEBO3MOXHO 6e3 yyeTa GU3nosiornyeckmux 0Co6eHHoCTen,
KOHTPOAMPYIOLLMNX GOTOCUHTETUHECKYIO, CUMONOTUHECKYIO,
[OHOPHO-AKLLENTOPHYIO AeATENbHOCTb pacTeHuii [1, 2].

MpPOAYKUMOHHBIA NPOLECC SABASETCS CNOXHOM U WH-
TErpupoBaHHON YHKUMEN pPaCTEHM, OCHOBY KOTOPOM
COCTaBAAIOT reHeTU4YeCkn AeTepMUHMPOBAHHbBIE NPOLEC-
cbl pocTa 1 mopdoreHesa. Vix cybcTpaTtHoe 1 aHepreTu-
yeckoe obecrneyeHve onpenensieTca mMetTabonmyeckon
aKTUBHOCTbBIO KNETKW, TKaHW, OpraHa, opraHm3ma, T. €. B
NPOAYKUNOHHOM MPOLECCE Yy4aCTBYIOT MEXaHU3Mbl BCEX
YPOBHeW opraHmaaumn. B ocHoBe NpoayKTMBHOCTM pacTe-
HUM NeXUT GOTOCUHTES Kak HAKOMUTESIb 3HEPTUM N NMEPBO-
MCTOYHUK OpraHmnyeckux cybctpatos. ONTummsaums pery-
nmpyembix GakTopoB GOTOCMHTETUHYECKON AEATENbHOCTU
NO3BOJISET BAUATbL HA NPOAYKUVOHHBIM MPOLECC B LLESIOM,
Ha pa3mMep 1 KkayecTBo ypoxas [3]. He MeHee 3Ha4MMbIM
ansgetca 6000BO-puU306ManbHbIi  CUMOMO3, KOTOPbLIN
nrpaeT KJIIOHYEBYIO POJib B MUTAHUK pacTeHuin (pukcaums
N,, accuMmnaumsa nUTaTesibHbIX BELECTB MOYBbI), 3auiu-
Te OT NaToreHoB (CUHTE3 aHTUOMOTUKOB WU TOKCMHOB), B
perynauum passutua 1 agantauum K cTpeccam (CuHTes
dUTOropMoOHOB 1 BUTaMUHOB) [4, 5]. CnoxHble OOHOP-
HO-aKLEeNnTopHblE OTHOLUEHUS, B MPOLLEeCCe KOTOPbIX pac-
npegensioTcs GoToaccuMunaTel MO OpraHam pacTeHus,
CYLLECTBEHHO BAMSIOT HA aAanTUBHbIE BO3MOXHOCTW pac-
TEeHUN N GopMMpOBaHNE YPOXas B CTPECCOBbLIX YCNOBUSAX
[6]. B TeyeHne BeretauMoHHOrO Mepuoga Ha pacTeHus
BINSIOT pa3nunyHble GakTopbl, B TOM YNCSIE MUHEPASIbHbIN
COCTaB M MEXaHW4eckoe COCTOSHME MOYBbl, TEXHOMOMN-
yeckune Nnpuembl BO3AENbIBAHNS, 3aCOPEHHOCTb U T. 4. [7,
8]. Ho B Gonblueit cTeneHn NPOAyKTUBHOCTb 3aBUCUT OT
arpoMeTeoposIorMyeckux NnapamMeTpoB — TemnepaTypbl 1
Bnaroobecne4yeHHocT [9].

B cBAA3M C BbILWEN3NOXEHHbIM Leflb UCCNeAO0BaHNN Ha-
cTosILEN paBoTbl COCTOUT B U3Y4EHUN HUIMONOTMYECKNX
0COBEHHOCTE HOPMUPOBAHUSA MPOAYKTUBHOCTU COPTOB
COW CEBEPHOro 3KOoTuna B 3aBUCUMOCTU OT MOrOAHbIX YC-
JNIOBUM.

B noneskIx onbiTax cosi BO3AeNbIBanacb B ceBoob6opoTe
PreHY ®HLU, 3BK. MNMo4Bbl ONBLITHOMO y4acTka TEMHO-Cephble
flecHble, CpefHeln OKyNbTYPEHHOCTW.
MOLHOCTE FyMyCOBOro rOpu30HTa
30-35 cm. CopepxaHue rymyca B na-
XOTHOM rOpu30HTE no TiopuHy 4,3—

MeseHka, CBana, OcmoHb, LLlaTnnosckas 17, nuHun J1-216
n J1-85 cenekuyn GPreHyY dHLU, 3BK. Mnowaab OensaHku
7,5 M2, NOBTOPHOCTL 4-kpaTHas. OCyLLEeCTBASANCH Cleny-
loLwme y4éTbl 1 HabnoaeHus: otbéop Npod Ans aHanmMsa B
dasbl 6yToHM3aunKn, Hannea 60608, NOSIHOFO CO3PEBaHUS;
n3yyeHne amHaMnkn GopMMPOBaAHUS BEreTaTUBHbLIX U re-
HepaTUBHbIX OPraHoB; nccneaoBaHne GOTOCUHTETMYECKON
[EesTeNbHOCTU U CUMOMOTMYECKOW akKTUBHOCTM PacTeHUA,
LOHOPHO-aKLEeNTOPHbIX OTHoweHun [10]. Cratuctnye-
ckas 06paboTka AaHHbIX NpoBoamnack no [11] ¢ nomoLLbio
Microsoft Excel.

foapl nccnegoBaHni PasnMYyanmMcb NO NOroAHbLIM YCIO-
BusmM (Tabn. 1). 2017 r. xapaktepmnaoBasncsa TemnepaTypon
HUXe cpeaHeMHorosieTHen Ha 2—3 °C B nepuog Bcxoabl-0y-
TOHU3aums, N36bITOYHLIM yBNAaXHEHNEM B (a3bl BCXOO0B,
OyToHM3auuun, NnogoobpasoBaHns U Hannea 60608, korga
KONMYEeCTBO OCaZKOB MpPEBbLIWANIO CpeaHeMHOoroneTHue
Ha 60%, 4YTO NPMBENIO K CHMXEHUIO YPOXANHOCTU 3epHa,
MK =1,9. NorogHblie ycnosus 2018 . n 2019 r. oTnnyanmcb
OTKJIOHEHUSIMWN OT HOPMbI 3HAYEHUIA TEMNEePaTypbl 1 BiiaX-
HOCTM B TeyeHue Beretaumun. B2018-2019 rr. Bo Bpems uBe-
TeHus TemnepaTypa Obina Bbille HopMbl Ha 3—4 °C, ocaakoB
30% Hopwmbl. B 2018 1. dpasbl Havano nnogoobpasoBaHus n
Hanue 6060B NpoTekanu B 61aronpuaTHbIX YCIOBUSIX 0SS
cou: Temneparypa Bbile HopMbl Ha 3-4 °C, Bnaroobecne-
YeHHOCTb gocTaTo4Has. 2018 roa B Lenom Tennbiii, cnado
3acyLlwnmBblii: cymma addeKkTUBHbIX TemnepaTyp 3a Bere-
TaUMOHHbIN Nepuoa NpeBbIlaeT cpegHeMHOroIeTHIO Ha
352 °C, I'TK = 1,1. B 2019 r. B nepuop, nnonoo6pa3oBaHns
1 Hannea 60608 OTMeYancs HeOCTaTOK TeNaa 1 NOBbILLEH-
Has BNAXHOCTb, YTO OTPULATENIbHO CKasasiocb Ha GpopMu-
poBaHun nnogos, NMK=1,7.

Pe3ynbraThl UICCNegoBaHU

B 2019 r. nepuon BeTBNeHMe-6yTOHM3aLMA NpoTeKkan
B GnaronpusTHbIX A0S CON YCNOBUSIX: BbICOKasa Temnepa-
Typa, 3anac Bnarm B novse gocrtaTtouHblii. B 2019 rogy B
dagy 6yToHM3auumn gavHa cTebns pacTeHWin Bollle, YeM B
2017-2018 rr. Ha 7,4 cm, cyxasa Hag3emHas maccaHa 1,01
(puc. 1).

HepoctaTtok Tenna B ¢ady dopmupoBaHus 6060B B
2019 r. HeraTMBHO OTPa3W/CHA Ha PasBUTUM pacTeHuin. B
CBSI3N C 9TUM Macca Ha[3eMHbIX OpPraHoB B Hanvme 60060B
HUXe B cpeaHeMm Ha 3,0 r no cpaBHeHuto ¢ 2017-2018 rr.

Tabnvua 1. ArpomeTteoponoruyeckue ycnosus, r. Open

Table 1. Agrometeorological conditions, Orel

5,6%, nerkorngponnsyemMmoro asoTa
no KoHoHoBon n TiopuHy 6,4-10,1 Mecaupi
Moka3zatenu

mr/100 r TOHBbI, 0OMEHHOr0 Kanms no MGl WIOH.  WOMb  ABrYCT  CeHTAGpb
Macnosoin 7-15 mr/100 r no4sbl, NOA- St210°C TTK = X0 ankos ¥
BuxHOro ocdopa no Kupcaxosy 6,8— (G P2 R TN R L SR LI € 10 Zopexr.
16,5 mr/100 r noussl. MNpeawecTBylo- CpenHss 138 168 180 17.0 17
was kyabtrypa — o3uMmas nweHmua. MHOTONETH S
CemeHa cou obpabatbiBanu nepen  2017r 126 158 181 19,9 13,7 1929,1 1,90
nocesoM LTaMMoM 6346. ArpoTexHn-

2018 . 17,0 18,0 20,4 19,8 16,0 2121,3 1,13
Ka BKJltoYana nylieHme ctepHu, 3abne-
BYIO BCMaLLIKy, BEeCEHHee HOPOHOBaHME 2019 r. 16,1 20,7 17,3 17,2 12,8 1927,1 1,73
W KybTUBaLVMIO Ha my6MHy 6-8 cwm. KonuyecTtBo 0caakoB 3a MecsiLl, MM
MoceB nposoauncsa cesnkon CCK- Y ocaakos,
6-10. Hopma BbiceBa cemsH com 600  CPeaHee 51,0 73,0 81,0 63,0 67,0 R

MHOroseTHee
ThIC. BCXOXWX cemMsiH/ra. Coto ybupanu
kombarHoM «Camno-130». B 2017- 2017 r 54,0 59,8 1422 872 16,0 366,0
2019 rr. B NONEBbLIX YCNOBMSIX U3Y4a- 2018~ 31,9 16,1 1090 165 415 239,9
JINCb copTa COW CEeBEPHOro 3koTuna

2019 r. 1059 37,6 859 37,8 43,9 334,6
3ywa, KpacuBas Meua, JlaHueTHas,
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Puc. 1. lnvHa cTebns 1 cyxas HaA3eMHas Macca COpTOB COM
Fig. 1. Stem length and dry overground mass of soybean varieties
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Tabmua 2. Nnowagb INCTLEB COPTOB COM, ThIC. M2/ra

Table 2. Leaf area of soybean varieties, thous. m?/ha

ByToHM3aums Hanue 60608
Copt
2017r. 2018r. 2019r. x 2017r. 2018r. 2019r. x

3ywa 17,0 16,1 26,5 19,9 60,8 39,5 32,1 441
Kpac. Meuva 11,8 12,1 19,5 14,4 44,7 32,0 29,5 35,4
NaHueTHas 14,6 18,7 21,7 18,3 53,8 58,7 32,8 48,4
MeseHka 12,7 16,8 19,5 16,3 64,1 69,4 251 52,9
OcMOHb 12,4 11,8 20,8 15,0 51,1 44,2 32,0 42,4
Ceana 16,9 15,2 14,7 15,6 39,0 53,3 48,0 46,8
LLlaTtunosckas 16,8 15,5 18,9 17,1 40,3 43,7 86,6 56,9
N1-216 10,4 16,8 14,3 13,8 41,4 59,6 17,0 39,3
J1-85 12,2 13,6 22,3 16,0 86,7 120,3 49,1 85,4
X 13,9 15,2 19,8 53,5 57,9 39,1

CV, % 18,0 15,0 19,0 29,0 45,0 52,0

Tabsvua 3. POTOCMHTETMYECKMIA NOTEHUMan 1 YucTas NPOAYKTMBHOCTb GOTOCUHTE3A COPTOB COM

Table 3. Photosynthetic potential (PhP) and net productivity of photosynthesis (NPPh) of soybean

varieties
&N, Teic. M2 x cyT./ra 4nad, r/m? x cyt.
Copt
2017r. 2018r. 2019r. X 2017r. 2018r. 2019r. X

3ywa 1479,7 972,38 1025,3 1159,1 5,5 5,6 1,9 4,3
KpacHas Meyva 1071,8  771,1 856,6 899,8 6,2 5,6 3,6 51
NaHueTHas 1298,7 1355,9 953,2 1202,6 5,0 3,3 3,0 3,8
MeseHka 1458,8 1509,6 780,3 1249,6 7,1 4,8 3,4 5,1
OCMOHb 1206,5 980,2 924,5 1037,1 5,4 4,7 3,3 4,5
Ceana 1062,5 1198,8 1097,1 1119,5 5,0 5,5 4,0 4,8
LLlaTnnosckas 1085,3 1036,9 1846,4 1322,9 4.1 4,3 5,1 4,5
n-216 984,6 1335,3 547,1 955,7 5,6 4,4 2,4 4,1
n-85 1878,0 2343,1 1250,4 1823,8 6,3 6,3 3,4 5,3
X 1280,7 1278,1 1031,2 5,6 4,9 3,3
CV, % 22,0 36,0 35,0 16,0 18,0 27,0
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B 2019 r. B da3y 6yToHM3aLMM
norogHble YCNoBus AN Pas3BUTUS
ACCUMUISILMOHHOMW  MOBEPXHOCTU
NINCTbEB OblNN ONTUMasIbHBIMW: NJ10-
wanb NMCTbEB COCTaBuna B cpemn-
HeM no coptam 19,8 Teic. M2/ra, B
2018 r — 15,2 Thic. M2/ra, B 2017
r. — 13,8 Tbic. M2/ra (Tabn. 2). B Ha-
nmBe 60608 B 2019 . 3TOT NoKasaTesb
HUXe B cpeaHem Ha 48 % no cpaBHe-
Huto ¢ 2017-2018 rr. Y nuHmn J1-85 B
cpefHeM 3a TPy rofa rno CpaBHEHMUIO
C ApyrmMm coptaMmun MakcumMasbHas
nnowans NcTbes 85,4 Thic. M2/ra.

OnTumManbHbIn pa3amep IMCTOBOM
NOBEPXHOCTU B LeHO3e BapbupyeT B
npenenax 20-70 Teic. M2/ra. MoBbI-
LweHne niowaam nuctees o 40-60
ThIC. M2/ra NPUBOANT K CHIDKEHUIO
MHTEHCUBHOCTN HOTOCMHTE3a, Of-
HaKo Npuv 3TOM noBbILaeTcsa appek-
TUBHOCTb GOTOCMHTE3a W NOroLLe-
Hue PAP eagmHunuen ueHosa. Poct
niowaan NMCTLEB NPU JOCTUKEHUN
onpeneneHHoro ypoBHs CTaHOBUTCS
HeuenecoobpasHbiM. B Hebnaro-
MPUSTHBIX YCNOBUSIX XOMOAHOro W
BnaxHoro 2017 r. ygenuyeHume nno-
waau nuctbeB o 61-87 Thic. M2/ra
y 3ywu, MeseHku n J1-85 npueeno
K CHMXEHUIO ypoxasi 3epHa o 1,9-
2,2 u/ra no cpaBHeHMio ¢ Kpacueoi
Meuei, JlaHueTHo n OCMOHbIO, Y
KOTOPLIX MAOWaab UCTbEB COCTa-
Buna 45-54 Teic. M2/ra, a ypoxai
3epHa — 2,5-2,8 u/ra (tabn. 7). Ha-
npoTMB B Ternsiom, 6naronpusaTHOM
onsa con 2018 r. nnowaab NMCTLEB
69-120 Thic. M2/ra y MeseHkn u
N-85 nossonvna cdopmMmnpoBaTtb
ypoxar 3epHa Ha ypoBHe 3,7 T/ra.

Cnenyet OTMETUTb, 4TO CKOPO-
cnensble copta JlaHuetHaa n Kpa-
cuBas Meuya o6napaloT cbanaH-
CMPOBAHHbIM pacnpeneneHnem
nnacTMYeckmx BELWECTB 1 CNOCOOHbI
dopmMmMpoBaTh BbICOKUI YpOXKal Kak
npu n3bbiTke BRarm M HepocTaTke
Tenna, Tak 1 B 3aCyLUIMBbIX YCNOBU-
ax [2].

doTOoCHMHTETMYECKNIA NOTEHUMAn
B 2019 . cocTtasun 1031,2 Thic. M2 X
CyT./ra, 4TO HUXe ABYX NpenblayLmx
net Ha 24 % (tabn. 3). HanbonbLunin
®Mn B cpegHem 3a 3 roga y vHUN
J1-85 1823,8 Thic. M2 x cyT./ra. Yu-
cTas NpoayKTUBHOCTb POTOCUHTE3A
B 2019 . camas HM3kas 3a rogbl Uc-
cneposaHuii 3,4 r/m2 x cyT.

Poct copepxaHnsa xnopodun-
na b Habniopaetcs B COJIHEYHYIO
norogy, YTo CBSI3aHO C 3aLUMTHOM
dyHKUMEN NurMeHTa, OkKasbliBalo-
LWero akpaHupyloliee OencTBme Ha
bOTOCUHTETMYECKM aKTUBHBIN XJ10-
podunn a. B tennom 2018 rogy con-
HEYHOE W3Jly4eHne MWHTEHCUBHOE,




cymma 3ddeKTMBHBIX Temnepartyp
3a BereTtauMoOHHbIM Nepuon, Bbille
cpenoHeMHoroneTHeir Ha 352 °C.
Konuyecteo xnopodunna b 8 2018
r. NpeBbIlLAeT 3TOT nokasaTeslb B
2017 r. n 2019 r. B cpeaHeM Mo co-
ptam Ha 35-40% (1abn. 4). YeBenu-
yeHne cogepxxaHmsa xnopodwunna b
B YCJIOBMSIX 3aCyXM U MOBbLILIEHHOWN
CONIHEYHOW pagMaummn  xapakTe-
pu3yeT npucnocobuTenbHble BO3-
MOXHOCTWN pacTeHun com. Makcu-
MasibHOEe KOMMYEeCTBO Xxslopodunna
b otmeyeHo y Ceanbl B 2018 roay
7,4 mr/r ACB, MuHumanbHoe — y
LLatnnosckon 17 B 2017 1. 2,6 mr/r
ACB. B cpenHem 3a 3 roga KOHUEH-
Tpaums xnopodwunna b konebanaco
B npegenax 3,6—4,6 mr/r ACB.

MakcumanbHas cymma  Xnopo-
dunnos a+b B nnCTbsX con oTMme-
yeHa B Hawbonee Tensom 2018 r.
B cpemHeM no coptam 13,4 wmr/r
ACB, B 2017 . — 9,1 mr/r ACB, B
2019 . — 8,7 mr/r ACB (puc. 2).
Hawvbonbliee KONMYECTBO CYMMbI
xnopodunnos atby Csanbl B 2018 1.
15,6 mr/r ACB.

KapoTuHonapl BXOOST B aHTUOK-
CUAAHTHYIO CUCTEMY PACTEHWUM, Bbl-
MONHAT 3AWNTHYIO PYHKUMIO NpuU
MU3NNLLKE 3HEPrUn BO3OYXAEHUS ”
n36bITKE aKTUBHbIX HOPM  KUCHO-
popa. KonuyectBO KapOTMHOMOOB
yBENMUMBAETCS Kak Mpu 3acyxe U
MOBbILEHHOW MHCONAUMK, TaK 1 Mpun
M36bITOYHOM YBRAXHEHUN U Hepo-
cTaTke Tenna u ceeta [2]. Mo cpas-
HeHuio ¢ 2019 rogomM B U36bLITOYHO
BnaxHom 2017 rogy copepxaHune
KapOTMHOMAOB Bbile Ha 53%, a B
Hanbonee TENIOM, C BbICOKOW COJI-
HeyHol pagnaumein 2018 rogy — Ha
24%, 4TO rOBOPUT O BbICOKOW CTe-
neHn agantaumm COPTOB COW Mpwu
HeraTMBHOM BO34elcTBUN abuoTu-
yeckux ¢akTtopos (Tabn. 5). Mak-
CMMasibHOE KOJINYECTBO KapOTUHO-
nooB Habnoaanoch y nuHum J1-85 B
2017 r. 3,1 mr/r ACB, B cpegHem 3a
3roga — y MeaseHkn 2,4 mr/r ACB.

PacnpeneneHne cyxoro Belue-
cTBa Nno opraHam cnepytouee. Mak-
cumanbHas nons crtebnen B obLiein
mMacce Habnwpganacb B Npoxnag-
HOM n BnaxHom 2017 r. — 38%,
B 2018 . — 32%, B 2019 . — 36%
(puc. 3). B GnaronpustHom 2018 .
Hanbonbwas 3a 3 roga goons nu-
cTbeB 1 60608 — 30 n 29% cooT-
BETCTBEHHO, B 2017 . — 27 n 25%,
B2019r. — 291 27%.

Ypoxali cyxo Hag3eMHOM MacCbl B CPEOHEM MO CO-
ptam B 2019 r. coctaBun 7,1 T/ra, 4to HUXeE, 4em B 2017-
2018 rr. Ha 11-15% (Tabn. 6). MakcumanbHbI ypoxar
CyXOro BellecTBa B CpeAHEM 3a Tpu roga — y NMnHum J1-85

12,3 1/ra.

Tabnvua 4. Copepxanue xnopocdunna b B niMCTbAX COPTOB COM, Mr/T

Table 4. Chlorophyll b content in the leaves of soybean varieties, mg/g

Copt
3ywa
Kpacueas Meua
JlaHueTHas
MeseHka
OCMOHb
Ceana
Llatunosckana17
N-216
N1-85
X

CV, %

2017 . 2018 . 2019r. X
33 3,8 3,6 3,6
2,9 48 3,7 3,8
3,9 5,1 3,4 41
48 5,8 3,2 46
33 5,4 3,6 4,1
2,9 7,4 35 46
2,6 5,7 3,9 41
35 6,1 3,7 4.4
3,0 5,6 4,1 4,2
33 55 3,6
20,0 18,0 7.0

Puc. 2. CogepxaHne cymmbl xnopodunnos a+b, mr/r ACB

Fig. 2. Chlorophyll sum content a+b, mg/g ADS (absolutely dry substance)

W 2017 2018 ™ 2019
16
14
12
10
g:; 8
)
s o4
2
0
© © = © o © ~ © v
Z 3 g £ 5 5 7 a j
) s 5 8 5 3 g = =
S = Q 8 $
© = = 2
> = S
2
(o]
3
Tabnnua 5. CopepxaHue KApOTUHOMAOB B INCTbSX COPTOB cou, Mr/r ACB
Table 5. Content of carotenoids in the leaves of soybeans, mg/g ADS
Copt 2017r. 2018r. 2019r. X
3ywa 2,9 1,7 1,8 2,1
Kpacusas Meua 3 2,2 1,4 2,2
JlaHueTHas 1,2 1,8 1,7 1,6
Me3seHka 2,7 2,3 2,1 2,4
OcCMOHb 2,3 2,3 1,3 2,0
Ceana 2,6 2,6 1,7 2,3
LLlaTnnosckasa17 2,7 1,9 2 2,2
n-216 2,5 1,8 1,6 2,0
n-85 3,1 2,1 1,3 2,2
X 2,6 2,1 1,7
CV, % 22,0 14,0 17,0

Ana cuMBUOTUYECKO CUCTEMbI MOroAHbIe YC/IOBUSA B
2019 r. okasanucb MeHee GnaronpuaTHbIMU, Yem B 2017—
2018 rr. Macca knyb6eHbkoB Huxe B cpegHem Ha 131%,
konuyectBo — Ha 300% (T1abn. 7). Jinnusa J1-85 npes3owu-
na ocTanbHble copToo6pa3subl N0 CUMOMOTUHECKOWN ak-
TMBHOCTW, CHOPMMNPOBAB B CPEOHEM 3a TPU rofa Makcu-
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HOCTb HMXe. B xonogHom 2017 r. y JlaHueTHow 1 Kpacrsoi
Meuun, cdhopmumpoBaBLUMX Hanbonee BbLICOKUIA ypoXar,
cyxas macca knybeHbkoB cocTaBuna 48-90 mr/pacrt.; y
J1-85 macca knybeHbkoB — 461 Mr/pacT. B 6naronpusatHom
2018 r. y MeseHku n J1-85 makcmasbHble N0 CPaBHEHUIO
C OCTa/lbHbIMM COpTamMu cyxasi macca kiybeHbkoB (193—
272 mr/pacT.) n ypoxaw 3epHa (tabn. 8).

3epHoBasa npoayktuBHocTb B 2019 r. konebanacb oT
1,3 1/ray J1-216 po 2,7 1/ra 'y J1-85. HanbonbLunii ypoxai
3epHa B cpegHem 3a 3rogay J1-85 2,8 1/ra.

OnHUM M3 OCHOBHbIX UCTOYHMKOB BENKOBOrO KOMIIEK-

Puc. 3. PacnpepeneHune Cyxoro BeLLECTBA NO OpraHaM PacTeHWi CoU.
Hanue 60608

Fig. 3. Distribution of dry matter in the organs of soybean plants. Pods
forming
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10 NPOAYKTbl GOTOCMHTES]A, TPAHCMOPTUPYEMbIE U3 INCTHEB B
2017r. 2018 . 2019r. CeMeHa, N aTMOCOHEPHbIN MOEKYNSAPHbIA a30T, PUKCMPO-

BaHHbIN KNyO6eHbKOBbIMY HaKTEPUAMNA.
AKTUBHas accuMmnMnaunoHHasa
AeAaATenbHOCTb JIMCTbEB MO HakKone-
HUIO Oenka oTMeyeHa B Hambonee

Tabnvua 6. Ypoxaii cyxoit Hap3eMHOW Maccbl, T/ra

Table 6. Harvest dry above ground mass, t/ha

Copt 2017r. 2018r. 2019r. X BnaxHom 2017 ., koraa Habmoaa-
3ywa 9,2 6,4 5,5 7,0 nacb MakcumasibHas KOHLUEHTpaums
Kpacveasi Meya 7.4 5.1 75 6,7 asoTa B nunctbax 4,6% B cpegHem

no coptam B ¢ady OyToHM3auun
NEBIVERES: Ui 2 2E 210 (Tabn. 9). ConepxaHue asora B nu-
MeseHka 11,2 8,4 5,6 8,4 CTbsIX COPTOB cou konebanocb OT
OCMOHE 73 5.4 6.7 6.5 3,0% y Watmnnosckon 17 B 2019 r.
0o 5,1% y Ocmonu B 2017 r. Makcu-
Csana 6.4 7,6 7.7 7,2 MasbHas KOHLEeHTpaLus a3oTa B nn-
LWaTtunosckas17 5,7 5,4 13,1 8,1 CTbAX B CpeHeM 3a 3 rofia'y CopTos
MeszeHka n OcMoHb 3,9%.
N1-216 6,2 7,0 3,2 5,5
OdPekTMBHOCTL cMBMo3a pac-
J1-85 12,7 15,7 8,5 12,3 TEHUIN con u KIyOGeHbKOBbIX BakTe-
7 8.2 7.9 7.1 puii onpepensieT BENUYMHY accu-
MUNALUMN GUKCUPOBAHHOIO asoTa,
HCPos e 1,745 e KOTOPbIA B AanbHehweM Hanpas-
CV, % 14,0 9,0 21,0 NiIeTcs B Haa3eMHble opraHbl. Pac-

TEHWS COM Hakanneanu B kKNybeHb-
Kax oT 3,7% asota y Ceanbl n J1-85
B 2018 . §o 5,6% y 3ywm B 2019 1.
(Tabn. 9). B 2019 . oTMe4YeHo Mak-
cuMasnbHOe 3a TpY roaa Konm4yecTBo
asoTa B kiybeHbkax 4,9%. Mexay

Tabnvua 7. CumOnoTnyeckne NPU3HaKk1 COPToB CoM, Hanue 60608

Table 7. Symbiotic traits of soybean varieties, pods forming

KonnyecTeo kny6eHbKOB Ha pacTeHnun Cyxasi Macca KnyGeHbKOB, Mr/pacteHue

Copt

2017r.  2018r. 2019r. X  2017r. 2018r. 2019r. X COMEPXAHNEM NPOTENHA B NCTLSX
Sywa 32,6 28,1 8,7 23,1 81,3 1820 880 117, 1 ero KOHUEeHTpaLyeit B kiyGeHbkax
B 2019 r. ycTaHOBNEHa kKoppensaums
KpacHas Meua 26,5 20,9 6,4 17,9 47,8 121,0 110,0 929 Ha BbICOKOM ypoBHe r = 0,735.
NaHueTHas 320 22,1 141 227 90,1 1400 1460 1254 MakcumansHoe  copepxanne
CbIporo npotevHa B 3epHe 41,2%,
MeseHka 357 259 8,4 233 1869 1930 890 1563  Tapke KAk U B IUCTLAX 28,6%, Ha-
OcMOHb 411 379 7.8 289 1261 1560 760 1194  OMOAANOCL B Haubonee BnaxHom
2017 rony (tabn. 10). B 2019 roay
Ceana 52,1 26,9 16,0 31,7 212,9 174,0 153,0 180,0 KOHLIEHTpauusa Cbiporo npoTenHa
o)
LWaTunoBckas 420 244 150 271 2306 1820 2320 2149 B /WCTbSX BCErO inwe 20,1%, HO B
KnybeHbkax 9TOT MokasaTenb ca-
N-216 38,3 29,4 17,4 28,4 84,1 153,0 95,0 110,7 MbIi BbICOKMI 3a nepuop uccne-
M — [0
-85 917 326 137 460 4613 2720 2090 8ia1  AoBaHuit — 32,9%, a conepxarne
npoTteuHa B 3epHe — 40,0%. B 6na-
X 43,6 27,6 11,9 169,0 174,8  133,1 ronpuaTHom 2018 . KOHLEHTpauus
CbIPOro MPOTEUHa B JINCTbAX, KIly-
CV, % 45,0 19,0 34,0 75,0 25,0 42,0

©6eHbKkax 1 3epHe B CPeAHEM MO COo-
pTam camas Hu3kas 3a 3 roga.
Copta KpacuBas Meuya, LUatn-

MasnbHoe konunyecTtBo (46,0) n maccy knybeHbkos (314,1 Mmr)
Ha pacTeHuN.

Mpu cpaBHEHMM BENNYUHBI CUMOWOTUYECKOrO annapa-
Ta COPTOB COW MPOCNEXUBAETCH Ta Xe TEHOEHLMS, 4TO U
C Nnowaabio NMCTbEB: B HEONAroNpPUATHBIX MOrOAHbIX YC-
JIOBUSIX Y COPTOB C 6OJIbLLON MAacCOon KiybeHbKOB ypoxKam-

nosckas 17 v nnHnsa J1-216 BbIAeNnMAncb No KONNYECTBY Cbl-
pPOro NpoTenHa B 3epHe 3a roAbl UCCNeA0BaHNM, HAKOMMB,
COOTBETCTBEHHO, 42,5, 41,2 1 41,3%.

Bnaropaps BeICOKOI ypoXaiHOCT COOpP CbIPOro NpoTeun-
Ha ¢ 3epHoM B 2018 . Bbilwe, 4em B 2017 r.ne 2019, Ha 17
n 42%, cOOTBETCTBEHHO, U cocTaBnseT 1,2 1/ra (tabn. 11).
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Kpacueas Meva BCcneacTesume BbICO-
KOro coaep>kaHus CbIporo NpoTenHa
B 3epHe 1 NnHKus J1-85 B CBA3M C MaK-
CUMarnbHOM YPOXaHOCTbIO 3a roapl
1CCnefoBaHUM NPEeB3OLAN ocTasb-
Hble copTa no cbopy benka, chop-
muposas 1,1 7/ra.

KoaddunumeHT Bapuaunm aBns-
€TCA OTHOCWUTENbHbIM MoKasaTe-
NIeM NU3MeH4YMBOCTU. BonbLUIMHCTBO
nokasareneii cnabo BapbMpoBanu
no coptam B npegenax 3-30%.
BbicOkO CTeneHb BapbMpOBaHUSA
okasanacb y KOnM4yecTsa M Macchl
Knyo6eHbkoB B 2017 r.: 3Ha4YeHUs KO-
adPpurumreHTa Bapraumm cocTaBmuam
45% 1n 75%, COOTBTETCTBEHHO.

Mexay npoayKTMBHOCTBIO U $O-
TOCUHTETUYECKMMU N CUMBUOTUYE-
CKMMW Noka3aTensaMm pacTeEHN Con
ycTaHoBneHa 61113kas B3aMMOCBSA3b
WM ee OTCYTCTBME B 3aBUCUMOCTU
OT ycnoBuii roga (1abn. 12). Ypo-
Xar HaA3eMHOM MaccChbl 1 niowanb
nmMcTeeB U @I KoppenMpoBanu Ha
BbICOKOM YPOBHE B Te4YeHne Bcex 3
NET uccnepoBaHuii: r konebasncs ot
0,949 po 0,986. Bo BnaxHble 2017
1 2019 rr. B3aMMOCBA3b Mexay ypo-
Xaem cyxoro Beuwectsa 1 YrNd Ha
yposHe 0,750-0,870, B oTn4me ot
3acywnueoro 2018 r., rae r = 0,267.
3aBNCUMOCTb HaZ13€MHOIA MacChl OT
Macchl kiybeHbkoB konebanacb B
npepenax 0,583 (2017 r.) — 0,817
(2019 r.)

dopmurpoBaHme ypoxas 3epHa —
CNOXHbI NPOLECC, KOTOPbIA 3aBU-
CUT He TOMbKO OT aKTUBHOCTU HOTO-
CUHTETMYECKUX U CUMONOTUHECKUX
NMPOLLEeCCOB, HO 1 OT pacnpeaeneHns
aCCMMWUIATOB, HAKOMJIEHHbIX B MPO-
Lecce poTocMHTE3A, a TakkKe OT pe-
YTUAU3aLUMM B NAOAbI MNACTUHECKMX
BELLECTB, paHee AenoHMPOBaHHBLIX
B BeretatvBHbIx opraHax. B 2017 r.
KOppensaums Mexay ypoxxaem 3epHa
N GU3N0NOrMyecknMm nokasartens-
MW OTCYTCTBYET WM ABNSIETCS OTPU-
uatensHor. B 2018 r. B3anmocen3b
Mexnay nnowaablo NMMcTbeB, ¢OTO-
CUHTETMYECKUM NOTEHLMANoOM, Mac-
coli kybeHbKOB M 3epHOBOWN MpO-
OYKTUBHOCTbIO JOCTATOYHO BbICOKAst
r = 0,674-0,763. B 2019 r. Habno-
[anacb Koppenauus Ha cpegHem
YPOBHE Mexay Maccoi kjilybeHbKOB
1 maccom 3epHa r = 0,592.

Mo pesynstatam wuccneposa-
HUIN, NpoBeaeHHbix B 2017-2019 rr,
YCT@HOBMIEHO, YTO OMTUMAasbHas
niowanb JNUCTbEB COM  COPTOB
CeBepHOro akotmna pana  ¢op-
MWPOBAHWSI  BbICOKOM  3€PHOBOM
NPOAYKTUBHOCTM B Hebnaronpwu-
ATHbIX YC/IOBUSIX HepocTatka Ten-
na n n3bbiTka Bnarn COCTaBAsET

Ta6nmua 8. Ypoxaii 3epHa COPTOB COM

Table 8. Grain harvest of soybean varieties

Copt
3ywa
Kpacueas Meua
JlaHueTHas
MeseHka
OCMOHb
Ceana
Latunosckasa17
1-216
J1-85
X
HCPy5
CV, %

2017r.
1,9
2,8
2,7
2,2
2,5
2,4
2,1
2,0
2,1
2,3
0,389
14,0

2018r.
3,2
2,7
3,1
3,7
3,3
3,1
3,5
3,4
3,7
3,3

0,260

10,0

2019r.
1,9
2,0
1,8
1,5
1,6
1,9
1,8
1,3
2,7
1,8

0,354

21,0

Tabnvua 9. CopepxaHue a3oTa B OpraHax pacteHuit cou, %. Byronusauus

Table 9. Nitrogen content in the organs of soybeans,%. Budding

Copt

3ywa

KpacHas Meua
JNaHueTHas
MeseHka
OCMOHb
Ceana
LLlatnnosckas
n-216

-85

X

CV, %

B nuctbax
2017r. 2018r. 2019 X

4,5 3,0 3,7 3,7
4,6 3,4 3,1 3,7
4,5 3,5 3,1 3,7
4,5 3,7 3,5 3,9
51 3,6 3,1 3,9
4,6 3,4 3,1 3,7
4,8 3,1 3,0 3,6
4,5 3,2 3,1 3,6
4.1 3,1 3,3 3,5
4,6 3,3 3,2

6,0 7,0 7,0

2017r.

x|

2,3
2,5
2,5
2,5
2,5
2,5
2,5
2,2
2,8

B knyGeHbkax

2018r.
4,5 4,0
4,5 4,2
4,5 4,2
4,6 4,1
4,7 43
4,8 3,7
4,4 4,2
4,9 4,8
4,5 3,7
4,6 4,1

4,0 8,0

Tabnvuya 10. CopepxaHue CbIporo NpoTeuHa B 3epHe COPTOB coun, %

Table 10. Content of crude protein in the grain of soybeans, %.

Copt
3ywa
Kpacueas Meua
JNaHueTtHasn
MeseHka
OcMOHb
Csana
LLaTnnosckas17
N-216
J1-85

X

CV, %

2017r.
41,6
42,5
41,0
39,6
39,9
40,5
42,8
43,0
39,7
41,2
3,0

ISSN 0869-8155

2018 r.
40,6

ArpapHas Hayka

2019r.
40,9
44,0
39,8
38,8
37,8
38,4
40,1
41,7
39,0
40,1
5,0

Agrarian science

2019r. X

5,6 47
48 45
48 45
48 45
5,3 4,8
47 4,4
4,1 4,2
a7 48
5,3 45
4,9

12,0

41,0
425
40,1
39,3
38,8
39,7
41,2
413

38,7
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BoigeneHol gBe rpynnbl CO-
ptoB: 1) ckopocnenslie JlaHueTHas,
Kpacueas Meuva, OCMOHb, OTIU-

Tabnumua 11. C60p CbIPOro NPoTEMHa ¢ 3epHOM, T/ra

Table 11. Harvest of crude protein with grain, t/ha

Copt 2017r. 2018r. 2019r. X yawowmecs cHbanaHCcMpPOBaHHbIM
e 0.8 13 0.8 10 pacnpeneneHnemM  naacTUyYecKmx
BELLECTB B YCJIOBUSIX N3OLITOYHOIO
Kpacueas Meua 1,2 1,1 0,9 1,1 YBNAXKHEHUSI U HOPMUPYIOLLME YPO-
NaHueTHas 1,1 1,2 0,7 1,0 xaw 3epHa Ha yposHe 2,5-2,8 T/ra;
T 0.0 15 0.6 10 2) cpepHecnenble 3ywa, Me3eHka,
-85, B aTux ycnosusax obpasyto-
OcmoHb 1,0 1,3 0,6 1,0 Lwime 60MbLYI0 MoLWanb JIMCTLER U
Ceana 1,0 1.2 0,7 1,0 Maccy kJiybeHbKOB, 4TO MPUBOAUT
K CHUXXEHUIO 3epHOBOW NPOAYKTUB-
LLlaTnnosckas17 0,9 1,4 0,7 1,0 HocTn mo 1,9-2,2 T/ra. Ckopocne-
n-216 0,9 0,8 0,6 0,8 nble copTa JlaHueTHasa n Kpacueas
-85 0.8 1.4 10 1.1 Meua obnapatoT cbanaHcMpoBaH-
HbIM pacnpeneneHneM nnactuye-
. 140 L2 o CKMX BELLECTB U CrOcOGHbI hop-
CV, % 14,0 17,0 19,0 MMPOBaTb BbLICOKMA YypOXawm Kak
npu n30bITKE BRarm U HepocTaTke
Tenna, Tak U B 3aCyLUNMBbIX YCIO-
Tabnmua 12. CGOp CbIPOro NPOTeNHa ¢ 3epPHOM, T/ra BuaX. Jinnua J1-85, otnmnyatowascs
Table 12. Correlation coefficients between BBICOKUMM  3HA4EHMAMM  (POTOCHH-
TETUYECKNX U CUMBNOTUYECKUX MO-
2017r. 2018r. 2019r. Kaszartenen, cbopmmpoBana Mmakcu-
T — MasbHbIN ypoXanm Cyxoro BeLlecTsa
(12,3 1/ra) u 3epHa (2,8 T/ra) B

nowanblo MIMCTLEB 0,956 0,949 0,957 cpepHem 3a 3 roga.
on 0,986 0,954 0,984 MHTEHCMBHOCTb npoueccos
4 0.750 0,267 0.870 HaKkoMieHns asoTa B pPacTeHUsX
COpPTOB COM 0OCOOEHHO BbICOKA B
Maccoi Kny6eHbKoB 0,583 0,759 0,817 yCnoBuax MOBbILLEHHOW BNaXHO-
KONWY. Ky6eHbKOB 0,553 0,172 0,114 CTM N0 CpaBHeHWIo ¢ Gnaronpu-
ATHLIMM  YCNOBUSAMW  BereTaum-
SRS OHHOro nepwopa. 39AddekTrBHaN
nnowaakio NNCTLes -0,272 0,674 0,371 acCUMUNALUMOHHAA [OEeATesIbHOCTb
on -0,309 0,687 0,442 NNCTbEB, akTUBHas asoTdukcaums
KNyb6eHbKOBbIX BakTepuii NpuBoOaAAT
qno 0,005 0,026 0,169 K YCUNIEHHOW akKkymynsaumn asoTa
MacGColi KNy6eHbKOoB -0,337 0,763 0,592 B 3epHe. o konnyecTBy ChIpOro
KOANY. KNy6eHbLKOB -0,312 0,449 -0,022 MPOTENHa B 3EPHE  BbIACININCH

50 Thic. M2/ra; B 6naronpuATHLIX YCAOBUSX TEMOro C 40-
CTaToO4HOW BnaroobGecnevyeHHOCTbi0 roga onTuManbHas
nnowanb nncTbeB yeennumeaetcsa Ao 100 Teic. M2/ra.

B 6naronpusiTHbIX NOrogHbIX YCNOBUSIX BO3pacTaeT A0S
NNCTbEB 1 6OOOB B 06LLIEN MacCe pacTeHUS.

ApanTuBHbIE peakuym NUrMeHTHOro KoMrekca 3akJsio-
yaloTcs B YBENMYEHUM coaepxXaHns xnopodunna b n kapo-
TUHOWAOB B YCNOBUSIX 3aCyXU M M30bITKA @ COTHEYHOW pa-
avauum n KapoTUHOWAOB NPU N3OLITOYHOM YBIAXHEHUN U
HepocTaTke Tennaa u ceeTa.
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PLANT GROWING

WUccnepoBaHue Bknaaa
ropu3oHTaNbHON YCTOMYMBOCTU

B BEPOSATHOCTHOMN MOAenun
CUCTEeMbl B3aMMO4ENCTBUN
«XO3IMH-NaToOreH» Ha OCHOBe
BOCMPUUMYMBLIX K FTOJIOBHE COPTOB
npoca

PE3IOME

LincdpoBoii KOHTPOMb CENEKLMOHHOTO NPoLLecca, Co3aaHNe MaTeMaTyeckux Moaenei
XMBbIX 0OLEKTOB 1 YNPABNEHUE XN3HEHHBIM LMKIIOM PACTEHUS IBNSIETCS aKTyasbHOM
npo6nemoii Hooro BpemeHu. Co3aaHne TeXHONOruiA, 06ecrneymnBatoLLMX peanv3aLmio
KOHLeNuUMM nepeaoBoro LMQPPOBOrO «yMHOr0» CENbCKOr0 XO3SCTBA, HEBO3MOXHO
6e3 6a30BbIX MaTeMaTUYECKUX MOAENEN «MaCcCOBbIX B3AUMOAENCTBUIN» MPUPOLAHbIX
XMBbIX 00LEKTOB. B nepByto ouepenp 3T0 3aTparmBaeT PacnpoCTPaHeHe OTAENbHbIX
3a6oneBaHnii B nonynsumax. B pactntensHoM mupe Takvm yaoGHbIM MOAEbHLIM
00BLEKTOM FBASIETCS XOPOLLO U3Y4EeHHAs CUCTEMA «XO35MH-NATOreH» Ha NpUMepe B3a-
MMOZENCTBUSI Npoca NOCEBHOrO M ero 3aboneBaHus rofioBHs. B HacTosLiee Bpems
13y4EHHOCTb 3aKOHOMEPHOCTEN Pa3BUTUs 3TOM GONE3HM y pacTeHus Npoca UMeET Ka-
YEeCTBEHHbI XapakTep (BUPYIEHTHOCTb), @ KONMYECTBEHHbIE XapaKTEPUCTUKY (arpec-
CUBHOCTb) HOCST NPUBAM3UTENbHLIN XapakTep. To4HO onucaTb passuTie 6onesHn no-
3BOJISIET TONILKO MaTEMATMYECKOE MOAENMPOBaHIE 3TOro npoLiecca. B aaHHoit paboTe
paccMaTpuBAETCs BEPOSITHOCTHAs MOAENb U OTAEMbHbIE acrnekTl MaTeMaTU4eCcKoro
MOZLENNPOBAHUS Ha MPUMEPE BbISIBNIEHUST 3aKOHOB FOPU30OHTANLHON YCTOMYMBOCTY K
NOPaXXeHWIo FONI0BHEN BOCNPUMMYMBLIX FEHOTMMOB NpOCa.

Study of the contribution

of horizontal stability in the
probability model of the “host-
pathogen” interaction system
on the basis of millet varieties
susceptible to smut

ABSTRACT

Digital control of breeding process, creation of mathematical models of living objects
and management of plant life cycle is an urgent problem of modern times. Creation of
technologies that ensure implementation of the concept of advanced digital "smart”
agriculture is impossible without basic mathematical models of "mass interactions” of
natural living objects. This primarily affects the spread of certain diseases in populations.
In the plant world, such a convenient model object is the well-studied "host-pathogen”
system by the example of the interaction of millet and its smut disease. At present,
the knowledge of the patterns of development of this disease in the millet plant is of
a qualitative nature (virulence), and the quantitative characteristics (aggressiveness)
are approximate. Only mathematical modeling of this process can accurately describe
the development of the disease. This paper examines a probabilistic model and certain
aspects of mathematical modeling using the example of identifying the laws of horizontal
resistance to smut in susceptible millet genotypes.

Received: 9 Novemner
Revised: 18 November
Accepted: 10 september

MocTtynuna: 9 HoAGPA
Mocne popaboTku: 18 HOAGPS
MpuHaTa k nyénvkaumm: 10 ceHTabps

ISSN 0869-8155

97




98

BeepeHne

Bo3byoutens 6onesHn — 6GasuagmanbHbll  rpubd
Sphacelotheca panici miliaceae (Pers.) Bub. cemeiictBa
Ustilaginaceae nopsigka Ustilaginales. Tenuocnopbl ero
LIapOBUOHbIE WX CRerka yrnosartble, OKOJI0 7 MKM B auva-
MeTpe, C TEMHO-KOPUYHEBOW MaaKoW C ABOVMHbLIM KOHTYPOM
o6onoukor. Tennmocnopbl pacnbiNATCS BO BPEMS YOOPKA 1
obmonoTa 3epHa, nornagas B No4By 1 Ha cemeHa [1].

EweBonbitaxH. N. BaBunosa (1919) no uckycctseHHOMY
3apaxeHunio npoca [2] nokasaHo, 4TO BCe CopTa nopaxatoT-
csa ronosBHen. Ceyac XOpoLLO N3yYeHbl NPUCYTCTBYOLINE
reHetmnyeckme GakTopbl CUCTEMBI «[POCO NMOCEBHOE — rO-
nosHs». Kaxpas n3 snepBble MAEHTUPULMPOBAHHBIX pac
BO30yAMTENS rONIOBHU Npoca obnagaet nHaAnBMAyasnbHbIM
CoYeTaHNeM BUPYNEHTHOCTW/aBMPYNEHTHOCTUN NO OTHOLLE-
HUIO K COpTam Npoca, HECYLLIMM KOHKPETHble Sp-(pakTopbl
pe3ncteHTHocTn. [3]. MHOorMmu asTopamMn OTMEYaeTCs,
41O 60NE3Hb MblibHAs roOfIOBHA Hambosiee CUIbHO Mnopa-
>XaeT NOCEBbl BO BraxHble rogpl [4, 5], 4TO KapAuHasnbHbIe
TemnepaTypbl An9 NpopacTaHusa Npoca 1 TENMOCMop rpu-
6a B OCHOBHOM coBnagaoT. MuHumMansHasa TemnepaTtypa,
HeobxoaMmas ans NpopacTaHmst Cnop ro0BHU HECKOJIbKO
HUXE, YeM AN CEMSH Npoca, HO pacTeHne CrnocobHo ne-
peHocuTb 6onee BbICOKYIO TeMMnepaTtypy, 4em Bo30yanTenb
6onesHn [6, 7, 8].

MaTtemaTuyeckuii nogxod K onucaHuio 6ones3HeTBOp-
HOCTU ronoBHK 6611 NpeanpuHaT M. Koiiunbaesbim B 1998
roay [6]. m Obina npeanoxeHa, HA OCHOBE MHOMONETHUX
AMMMPUYECKNX AAHHBIX, PEFPECCNOHHAA MOAEb, Bbipaxa-
IOLLLASCS YPaBHEHNEM JIMHENHOW 3aBUCUMOCTN:

Y=1,38+0,0014X+5,5,

roe Y — nopaxeHue pacTeHui B npoLeHTax, a X — CTeneHb
3aCMNOPEHHOCTN CEMSIH B ThIC. LUT.

MHorve ¢outonaTtonorn OTMEeYaroT, YTO CTENEHb NPOSIB-
JIEHNS1 arPECCUBHOCTU 3aBUCUT OT MHOIMMX NMPUYKMH, B Nep-
BYIO o4epenb — OT KO/IMYECTBA 3apa3HOoro Havana, a Takke
OT MOYBEHHO-KAMMATUYECKMX YCITOBUIA N OT KOSIMYECTBEH-
HOro nopora NH@ekuumn. 3TN xapakTEPUCTUKU ONPEJENAOT
CKOPOCTM Pas3BUTUSA PACTEHUS N MATOreHHa, T. €. Nepuon,
BOCMPUNUMYNBOCTM K 3apakeHUto 1 CNocoBHOCTb 3apasunThb,
MHAMBMAYyaNnbHble 0COBGEHHOCTM NaToreHHoro rpmnba, onpe-
aendiouwme KonmM4ecTBO NMPOPOCLUMX CMOp Ha OOHO cems
(OT COTHM A0 ThicsA4M), CNOCOOHbLIX 0O6pPa3oBaTbh MULIENUNA,
nopaxatwowmin pacteHme [1]. B To e BpemMsi N3BECTHbIN
dutonartonor BaH gep Mnank (1972) [9] ncnonb3osan ans
XapakTEPUCTUKM Pa3BUTUSA ANNPUTOTUM MaTEMATUHECKUNA
aHanm3a 1 NPeanoXmn ons KoM4eCTBEHHOr O ONMcaHns aTo-
ro npouecca ypaBHeHune, 6a3unpytoLleecs Ha BepOsiTHOCT-

HbIX 3aKOHax lNyaccoHa, rae B GopMyne NCrnonb3yeTcs oc-
HOBaHMeE HaTypanbLHOro norapndma:

X, =X,e",

roe X — ypoBeHb 60ne3Hn B MOMEHT yyeTa (t), onpeaens-
eTcsa nyTeM nogcyeTa ymcna 60sbHbIX pacTeHuii B Nosne npu
o6Lwmx H6oNe3HsX, Ynucna NATeH UM cTerneHn passnTusa 60-
Ne3HM Ha PACTEHUAX — MPU MECTHbIX 60/183HsIX; X, — UCXOA-
HbI1 YpOBEHb BONIE3HN; € — OCHOBAaHME HATypasibHbIX flora-
pUPMOB; r — CKOPOCTb HapacTaHus 60ne3Hn; t — Bpemsi.

Monyyaetcs, 4YTO HA BOCNPUUMYMBOM COPTE pasBuUTUe
60Ne3HN BO MHOFOM 3aBUCUT OT MHGDEKLIMOHHOWN Harpy3ku
1 YCNOBWIA NOropl B Nepuog, npopacTtaHus cemsH [6, 7, 8,
10, 11].

Llenbio Hawero uccnenoBaHust ObIIO BbISBUTL 3aKO-
HOMEPHOCTM U cHOPMUPOBATL MaTEMATUYECKYIO MOAENb
B3aMMOLENCTBUS NaToreHa 1 pacTeHns B CUCTEME «MPOCO
NoceBHOE — roJIOBHS». Hamu Gbina npeanoxeHa BepoOsT-
HOCTHas MOAEb YPOBHS MOPaXXeHUs pacTeHWI, CBA3aHHasA
¢ buoTmnyeckmm n abunotmnyeckmm paktopamm [12].

Ycnoeus, maTtepuasnbi U METOAbI UCCEA0BaHUIA.

OnbITHBIE OENsHKM pacronaranncb Ha MHPEeKUWMOHHOM
doHe cenekunoHHoro cesoobopota PrEHY OHLL 3BK.
Mnowaab kaxaon aensHku (wunpuHa 1,65 m, gnvHa 2 m, 4
psgka, WwWuprHa Mexaypsamin 0,45 M) coctasnsina 3,3 m=2.
lMoyBa TeMHO-cepas necHasl, CPeoHEeCyYrMUHUCTas, Cpea-
HEOKyNIbTYypeHHasl, Mukpopenbed yvactka BblPOBHEHHbIN.
10 OCHOBHbIM U3NKO-XMMUYECKMM MoKas3aTensm AaHHas
noysa ABNSIETCS TUMWYHOW AN NPUPOAHO-3KOHOMUNYECKOM
30HbI. [1axOTHbBIM 1 METPOBLIN CNON MOYBbI XapakTepusyeT-
CS1 BbICOKOW yaepxunsatoLeit crnocobHocTbto (118-345 mm).
Bo3MOXHble 3anacbl 4OCTYMHOM pacTeHusM Bnaru B Cioe
noysbl 0—35 cm cooTBeTCTBYIOT 88 MM, @ B METPOBOM CJI0€
262 mM. MakcumanbHasi rmpocKonMYyeckas BAaXHOCTb —
6,8-7,5% OT mMacchl NO4YBbLI, BNAXHOCTb YCTOMYMBOrO yBaa-
Hus cocTaenseT 9,6—13,3%. BbiceB ocyLLEeCTBNANCS B cepe-
OnHe Mast kacceTHol cesnkoin rno 200 ceMsiH B pooK MCxoas
M3 HOPMbI 2,7 MJIH pacTeHuii Ha 1 ra co BcxoxecTbio 90%.
MoceB 1 yxon, 3a noceBamMu NPOBOAMIICS B COOTBETCTBUN C
arpoTexHnKon Bo3aesbiBaHUS Npoca NOCEBHOIO.

3apaxeHne npoca rofioBHEM MyTemM 3acrnopeHus ce-
MSIH CMOpaMu roJsIoBHM NPOBOAVAN UCXOAS U3 U3BECTHO-
ro cnocoba «kynaHusi» UX B Cnopax ronoBHW. Ons 3TOro
VMMeloLLIMEeCcs paBHble HAaBECKU Tenmocrnop packbl 1 1 pachl
6A nocneposatesibHO 0o06aBnanM B 06pasLbl CEMSH ABYX
COPTOB Npoca, NnepemeLlunBann 1 COOTBETCTBEHHO 0TOMpa-
11 ceMeHa no BapuaHTam. YeTbipe obpasua (no AByMm Hey-
CTOMYMBBLIM COpPTaM 1 ABYM pacam rofioBHK) 6biniv 3apaHee
chopMUrpoBaHbl (OTCUMTaHHble ceMeHa no 200 cemMsiH Ha

Tabsvua 1. BnusHus ypoBHS MHGEKLMOHHOI CnopoBoii Harpy3ku (Sporisorium destruens) Ha cTeneHb pa3BuTUS 3aGoneBaHnsa pacTeHuit npoca

(Panicum miliaceum), 2018 .

Table 1. Influences of the level of infectious spore load (Sporisorium destruens) on the degree of development of millet plant disease (Panicum

miliaceum), 2018 year

HaumeHoBaHue Bapuant 1 BapuaHT 2 Bapuant 3 Bapuant 4

Paca 1

3acnopeHue (%) 0,10 0,24 0,45 0,86

KpynHoe 3epHo (%) 50 67 71 73

3acnopeHue (%) 0,13 0,30 0,56 1,09

Menkoe 3epHo (%) 61 79 79 81
Paca 6a

3acnopeHue (%) 0,11 0,27 0,49 0,95

KpynHoe 3epHo (%) 49 75 82 86

3acnopeHue (%) 0,144 0,336 0,624 1,20

Menkoe 3epHo (%) 67 77 82 83
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Puc. 1. 3aBUCUMOCTb CTeneHn nopaxeHust NoceBoB (0Ck Y, %) HEYCTOMYMBLIX COPTOB MPOCA OT YPOBHS 3aCMOPEHUst PasiniHbEIMU Pacamm rofloBHU

(ock X, %)

Fig. 1. Dependence of the degree of damage to crops (Y-axis, %) of unstable millet varieties on the level of infestation by various races of smut (X-axis, %)

a) pakTnyeckmne aaHHble

NMOBTOPHOCTb, B 3 MOBTOPEHUSAX Ha 4 BapuaHTa). B peaynb-
TaTe pakTnyeckoe 3acnopeHne CocTaBuo:

- KpynHble KpemoBble cemeHa (M, g4 = 9,587 1) pacon
1 — 0,103, 0,241, 0,447, 0,860%, pacon 6A — 0,117,
0,272, 0,505 1 0,971%, COOTBETCTBEHHO;

- MeJIKune KpacHble cemeHa (M0, = 7,629 1) pacoi 1 —
0,130, 0,303, 0,862, 1,081%, pacon 6A — 0,146, 0,342,
0,635 1 1,220%, COOTBETCTBEHHO.

MoacyeT 06LEro KONMYECTBA 300POBbIX U MOPaKEHHbIX
pacTeHuin NPOBOAMIICS MO PSAKAM B KOHLE MIONS — Havase
aBrycta npuv rnosHoM GopMmMpPOBaHUM METENOK N COPYCOB.
[Onsa nocTpoeHus HarnsggHoOW 3aBMCUMOCTU MOJTYYEHHbIE
pes3ynbTaThl NOABEPraNnUChb JIMHENHON annpoKcuMauum no
cocegHUM GakTUYECKMM NnokasaTensm.

AHanus u o6cyxaeHue pe3ynbTaToB

MHOEKUNOHHBIE TUdbI FOMOBHU MPOHMKAIOT B TKaHU
NPOPOCTKOB Kak BOCMAPUMMYMBBIX, TaK U YCTONYMBBIX K
Helr copToB. OOHAKO B TKAHSAX YCTOMYMBLIX COPTOB Aallb-
HeWlwee pas3BMTUE FONOBHW MOAABASETCH, U MPOSBASET-
csa chopmynupoBaHHaa BaH pep MnaHkoM BepTukanbHas
reHeTmyeckass yCTon4mMBOCTb (reHbl Sp). B HeyCTon4YmMBbIX
copTax OTMe4YaeTCsi pa3nuyme B peakumm Ha yCTONYMBOCTb
K maToreHy 0COGEHHO Npu PasnyaoLLmMXcs NOYBEHHO-KIN-
MaTuyeckmx ycnosusix. OTmedanocb Ha WHOEKUMOHHbIX
doHax cTabuibHOE CoxXpaHeHne 300PO0BLIX PACTEHUIA cpe-
ON HeycToluMBbIX 06pa3LOB 1 B Clly4ae MakCUMasibHOro
3acrnopeHus (6onee 2%). MposiBneHne ropu3oHTasIbHOMN
YCTONYMBOCTN OOBACHSIETCS KaK peanbHON YCTONYMBOCTbLIO
pacTeHuin, Tak U BANSHUEM NMOYBEHHO-KIMMATUYECKNX YC-
JIOBUI HA 0COBEHHOCTb TeNMOCMOopP BO30yAUTENEN FONIOBHU
npopacTaTb B N04Be HEOAHOBPEMEHHO. Takoe 3aTarnsaHme
npopacTaHns TENNOCNOP NO3BONSET B ONpeaesieHHOM pe-
XUMe TeMNepaTypbl 1 BAAXHOCTU 06eCneynTb NpoaosIxXm-
TeNbHOCTb NEPBOWN CTaaun OpraHoreHesa rofioBHU N TeM

6) annpokcMmMnpoBaHHbIEe OaHHbIE

Puc. 2. COOTHOLLIEHUSI YPOBHS NMOPaXeHNst pasHbIx COPTOB Npoca
ronosHen pacoii 1 k pace 6A

Fig. 2. Correlation of the level of infestation of different varieties of millet by
smut, race 1 to race 6A

caMbIM NMPOAUTb NPOLLECC B3aMMOOENCTBUS CNOP naTtore-
Ha ¢ npopocTkamu npoca [13].

KpariHe BaXHO Oblf1I0 BblYNIEHUTb 3P DEKT rOPU3OHTASb-
HOIA YCTOMYMBOCTM, BbI3BAHHOW COPTOBbLIMKM OCOOEHHO-
CTSIMU Pa3/INyHbIX HEYCTONYMBBLIX COPTOB NpOCa K pPasHbIM
pacam rofioBHU 1 MOYBEHHO-KIMMATUYECKMMU pakTopamMm
M3 BEPOSATHOCTHOM MOAENM B3aMMOOENCTBUS CUCTEMDI
«MPOCO NOCEBHOE — IOJTIOBHSI».

MonyyeHHble aaHHble (Tabn. 1, puc. 1a) noaTBEpaANIN
HENMHENHYID 3aBUCUMOCTb MEXAY CTEMEHbIO MOpPaXeHUs
pacTeHNN N YPOBHEM M3HAYAJIbHOIO 3aCNOPEHNS.

Onsa BbluneHeHnss addekTa ropnsoHTaNbHON YCTONYM-
BOCTU 13 00LLEel BEPOSTHOCTHOW MOAENV B3aMMOOENCTBUSA
CUCTEMbI «MPOCO NMOCEBHOE — TOJIOBHS» OblNa BblABUHYTA
rmnoTesa «0 He3aBMCUMOM MPONOPLMOHaIbLHOM BKIaAe ro-
PU3OHTa/IbHOW YCTOMYNBOCTY B OOLLEE MOPaxXeHne pacTte-
HWV 1Py PasingHbIX YPOBHSIX 3aCrOPEHNsT OAHOM Pacowi ro-
JIOBHU Ha OANHAKOBbIVI CEMEHHOV MatepmaJl, B OAMHAKOBbIX

Tabsvua 2. BiusHus ypoBHS MHEKLMOHHOI CnopoBoii Harpy3ku (Sporisorium destruens) Ha cTeneHb paseuTus 3aGoneBaHns pacTeHuit npoca
(Panicum miliaceum), nuHeitHas annpokcumaums no coceaHuM QakTnyeckum nokasarenam, 2018 r

Table 2. Influences of the level of infectious spore load (Sporisorium destruens) on the degree of development of millet plant disease (Panicum

miliaceum), linear approximation by adjacent actual data, 2018

HaumeHoBanue

0,025 0,1 0,2
KpynHoe 3epHo (paca 1),% 12,2 48,7 62,3
Menkoe 3epHo (paca 1),% 11,8 471 68,5
KpynHoe 3epHo (paca 6A),% 10,7 43,0 63,8
Menkoe 3epHo (paca 6A),% 11,7 46,7 70,0
CoOTHOLLEHWE Mo KPYMHbIM CEMeHaM 1,13 1,13 0,98
COOTHOLLIEHME M0 MEJIKUM CeMeHaM 1,01 1,01 0,98
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CnopoBas Harpy3ka, %

0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
68,5 70,4 71,5 71,9 72,2 72,6 72,9 73,3
78,7 79,0 78,9 79,0 79,5 80,0 80,5 81,0
76,2 79,4 82,4 83,1 83,8 84,6 85,3 86,0
74,9 77,8 79,6 81,5 82,0 82,1 82,2 82,3
0,90 0,89 0,87 0,86 0,86 0,86 0,86 0,85
1,05 1,02 0,99 0,97 0,97 0,97 0,98 0,98
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MOYBEHHO-KIIMMATUYECKUX YCJI0BUSIX». ITO COOTBETCTBO-
Basio Obl OAMHAKOBOW BenMYMHE (KOHCTAHTE) OTHOLUEHWUS
CTENeHN NopaxeHus PasfnyHbIX COPTOB MPU OOVMHAKOBOM
CrnopoBol Harpyske. Ho Tak kak naHayvanbHO ¢akTuieckme
CrMopoBblE Harpy3kM He coBnaganu, Obina npoBeneHa nn-
HerHas annpokcumauus no coceaHnm GakTU4eCckrM noka-
3aTesisiM U3 NOJTy4EHHbIX AaHHbIX (Tabn. 2, puc.16).

CoOTHOLLEHMS YPOBHS MOPaXEeHUA COPTOB (FOM0BHS pachkl
1 K pace 6A) no oTaenbHOMy copTy npoca (Tabn.2, puc. 2)
dakTnyeckm ctabunbHo cootseTcTeoBano 0,93 (aucnepcus
0,012), no copty ¢ kpynHbIMn cemeHamu 1 0,99 (amcnepcus
0,001), no copty ¢ 6onee MeNKMMKU CeMeHamMu, 4TO MNof-
TBEPAWIO TUNOTE3Y «O HE3ABUCHIMOM [1PONOPLMOHATILHOM
BKJ1a[1€ rOPM30HTAasIbHOV YCTOM4YMBOCTH B ObLUEee nopaxe-
HVe pacTeHnii nNpy PasanyHbIX YPOBHSIX 3aCropeHns: OaHON
pacovi rosioBHV Ha OAMHaKOBbIV CEMEeHHOV MmaTtepualsl B 0am-
HaKOBbIX MOYBEHHO-KJIMMATUHECKMNX YCIIOBUSIX>.

BbiBOAbI

1. NoaTBepPXAEHO, YTO CTEMEHb NOPaXeHUsa nocesa oT
YPOBHSI BUPYJIEHTHOIO Hayana HOCUT HENWNHENHbIV Xapak-
Tep.

2. JlvHerHasa annpokcumaumsa no cocegHum daktuye-
CKUM MnokasaTensiM pesynbTara 3acnopeHust CEMsIH npoca
TENMOCNOopPaMn rofIoBHU, U3 ONbiTa C NOCNeA0BaTesNbHbIM
oTbopom BapraHTOB 13 06Lero obpasua, Nnocsie BHECEeHUs
HaBEeCOK FOSIOBHEBOrO MaTepuana, naeT afekBaTHyO Kap-
TVHY B IOOOI TOYKE SMNUPUYECKO MOLENN.

3. Mpwn 3acnopexnn ronosHei 6onee 0,4% K macce ce-
MsIH npoca HabnoaaeTcs cTabunmaaumns ypoBHS nopaxe-
HUS PaCTEHNIA.

4. OCHOBbIBAsSACb Ha MOJIy4EHHbIE pedynbTaTax, noay4ya-
€M MaTemMaTMyeckylo MoaeNlb CUCTEMbI B3aMMOOENCTBUI
«XO35IMH-MATOreH» Ha OCHOBE HEYCTONYMBBIX K FO/IOBHE CO-
pTOB Npoca:
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MMy, =100 x

x Fry(copT, paca, no4ysa-knmmar) x FBp(aacnopeHme, coprT, paca)’
roe I'I% NPOLIEHT MOPaXeHHbIX pacTeHuin K ybopke;

Fry(com, paca, nousa-knumar) dYHKUMS COOTBETCTBYET ropu-
30HTaNIbHOW YCTONYMBOCTU MHAMBUAYANIbHOMO COPTa K AaH-
HOW pace rosIoBHM B KOHKPETHbIX MOYBEHHO-KJTMMATUYECKMX
ycnoBusix. DyHKUMS MPUHUMAET MNOCTOSIHHYIO BEINHUHY
(KOHCTaHTHA) MU paBHa NMOPaXEHUD NAEHTMYHOrO nocesa
npoca npu MakcUManbHOM YpOBHE 3acrnopeHus (6onee
1%) MOEHTNYHOM pacon ronoBHU. ONs MMMYHHBIX NTVHWIA
3HavyeHne GYHKLUMM PaBHO HYNO, AAs BOCMPUMMYMBBIX re-
HoTunoB O6ynet konebatbea 0o 100%, B Hawem cnyvyae ot
73% po 86%; FBp(sacnopewel copt, paca) ~ BEPOSITHOCTHAs
dYHKUMA pacnpeneneHns AocTaTtodHOro (KpUTMYEeCKOoro)
4yuncna Teneocnop roslIoBHM Ha NOBEPXHOCTU cemMsH [12].

M.
e 1000

%
sm.
Fgp=1-€ 1000"

rae gy, — KOHUEHTpaumsa sacnopexuns; M,,,, — macca
1000 cemsaH npoca; m; o, — mMacca 1000 Tenvocnop rosioe-
HW; S — YNCJI0 TENMOCMOP, HEOBXOANUMBIX AJ19 06pa3oBaHUA
MULEnns, cnocoOHOro Bbi3BaTb MHMEKLMIO.

5. CteneHb arpeCcCuUBHOCTM KOHKPETHOW pachkl rOfI0BHU
B OTHOLLIEHMM KOHKPETHOIr0 CopTa — BEINYMHA NOCTOSTHHAs
npu NobbIX KOHLLEHTPaUWaX 3acrnopeHnst U COOTBETCTBYET
YPOBHIO FOPU30HTANIbHOW YCTOMYMBOCTW copTa K pace B
YHUKaNbHbIX MOYBEHHO-KIMMATUYECKNX YCNOBUSX.

Oco6eHHOCTb B3aMMOAecTBUS 06nnMraTtHoro natoreHa
M pacTeHnsi B CUCTEME «MPOCO NOCEBHOE — TOJIOBHSA» 3a-
KJlo4aeTcs B MOSIHOM MOPaXeHMU OTAENIbHOrO PacTeHUs.
Mpepnaraemas mopenb MNO3BONSET aAekBaTHO onucaTtb
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NEKLMOHHOM NPOLLECCE HA YCTOMYMBOCTbL COPTOB K Narore-
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pus «arpeccuBHOCTU».
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TILLAGE I

AP PEKTUBHOCTb NCNOJIb3OBAHUA
cugepanbHbIX KynbTyp ANS
pa3yniOTHEeHUS NO4BbI

B TEXHOJIOrMU BO3AEeNbIBaHUSA
KapTodens

PE3SIOME

AxTyanbHOCTb. Ha dopmupoBaHme ypoxast kaptodens, Hapsaay co cbanaHcupoBaH-
HbIM MUTaHWEM, 3HAYUTENBHOE BAWSIHWE OKa3biBaeT GU3nNYecKoe COCTOSIHWE MOYB, a
MMEHHO TBEPAOCTb No4Bbl. B kayecTBe 6a30BOro BapuaHta pasynnoTHEHWs NOYBbI B
HacTosLLee BPEMSI UCMONb3YeTCs TEXHONOrMYECKMiA npuem 06paboTkn NoyBbl Ha ry-
6vHy 00 40 cM. 6e30TBaNbHBIMY YM3€bHBIMW OpYAnSMU. B kauecTBe ansTepHaTMBHOMO
BapuaHTa MoryT 6biTb MCMOb30BaHbl GMONOrMYecKkre CPeACTBa PadyrnaoTHEHWS NOYBbI
3a CYeT BBOAA B CEBOOOOPOT MOAE 3aHATbIX CUAEPabHbIMU KyNbTypamu B TeHeHVe
BCEro noneBoro ce3oHa. Llens nccnenosanmnini — ougHka apHEeKTMBHOCTM HOBOMO TEX-
HOMNOrMYeCKOro npMema pasynjaoTHEHUS NOYBbI, 3aKMIOYAIOLLEr0Cs B MCMOMb30BaHUMN B
kapTodensHoM ceB00BOPOTE CUAEPASbHBIX KYNBTYP.

Marepuanbl U MeTOAbI. SKCNEPUMEHTASIbHLIE UCCEA0BAHNS MPOBOANNCH B NEPUOL,
¢ utoHsi no aeryct 2019 roga Ha onbiTHOM none MA3MM B ceBoo6opoTE BO3LENbIBAHNS
opraHuyeckoro kaptodensi. MNpeawecTeytowias 06paboTka — 3161eBasi Bcnatuka nons
13-noj, MHOroNEeTHMX TPaB. B kayecTBe cupeparta Ncnonb3oBanach ropymLa Xxentas —
6bICTPOPACTYLLAs OAHONETHSIS CuaepasbHas KynsTypa.

Pe3ynbrathbl. [peacraBneHbl pesynsTatsl 9KCNEPUMEHTAsIbHLIX UCCNEN0BAHMIA BAN-
SAHUA MOCeBa CUAEPabHOM KYNbTYpPbl (FOPYULLBI XXENTOW) HA M3MEHEeHWe TBEPAOCTM
MoYBbl Ha NapOBOM MoJie B KapTopensHOM ceBoobopoTe. YCTaHOB/EHA BbicOKas ad-
PEKTUBHOCTb MCCNeO0BaHHOMO B1ONOrMYECKOro NpMeMa pasynioTHEHUS NOYBbI, 06e-
CMEeYMBAaIOLLEro CHUXEHNE TBEPAOCTU B 30HE, e paHee 0TMevanach «nnyxHas noao-
wea» ¢ 4,8 no 2,5 MMa.

Efficiency of using seeder crops
for uncomplacing soil in the
technology of cultivation of potato

ABSTRACT

Relevance. The formation of the potato yield, along with a balanced diet, is significantly
influenced by the physical condition of the soil, namely the hardness of the soil. As a
basic option for soil decompaction, a technological method of soil cultivation to a depth
of up to 40 cm using chiselless tools is currently used. As an alternative, biological means
of soil decompaction can be used by introducing fields occupied by green manure crops
into the crop rotation during the entire field season. The purpose of the research is to
assess the effectiveness of a new technological method of soil decompaction, which
consists in the use of green manure crops in potato crop rotation.

Materials and methods. Experimental studies were carried out from June to August
2019 on the experimental field of the IAEP in the crop rotation of growing organic
potatoes. The previous cultivation was autumn plowing of the field from under perennial
grasses. Yellow mustard was used as a green manure — a fast-growing one-year green
manure crop.

Results. The results of experimental studies of the influence of sowing green manure
(yellow mustard) on the change in soil hardness in a fallow field in a potato crop rotation
are presented. The high efficiency of the studied biological method of soil decompaction
was established, providing a decrease in hardness in the zone where the “plow sole” was
previously noted from 4.8 to 2.5 MPa.
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BeepeHne
Ha ¢dopmunpoBaHme ypoxas kaptodens, Hapsay co cba-
NIAHCUPOBAHHLIM MUTAHWEM, 3HAYUTENbHOE BAUSIHWE OKa-
3bIBaeT GMN3MYECcKOe COCTOsIHME NoYB. Hanny4wne ycnosums
ONns pocTa MU pasBUTUS PAcTEHWA BO MHOrOM Onpenens-
I0TCA HaJIMYMEM BRarn B KOPHEOOMUTAEMOM Coe, a Takxke
BO3MOXHOCTbIO PacnpOCTPaHEHNS1 KOPHEBOW CUCTEMbI Ha
3HauMTeNbHYO rMy6uHy. NMoaToMy, Hapaay ¢ Apyrumn dak-
Topamu, onpeaensiowmmMmmn 3dpdOeKTUBHOCTb NPOM3BOACTBA
KapTodensi, 3HaYNTeNbHYIO POJib UrpaeT BbIOBOP CUCTEMBI
obpaboTkn noussl [1]. Kak npaBuno, Ha nonsix, o6padoTtka
KOTOPbIX OCYLLECTBAAETCH MO TPAAMLMOHHOW TEXHONOMMMN
Ha rmy6uHy 25-30 cMm, NPUCYTCTBYET 3HA4YMTENbHOE YNI0T-
HEHWe MOoYBbl, KOTOPOE COEPXMBAET PA3BUTVE KOPHEBOW
CUCTEMbI pacTeEHUIA U CBOBOAHOE NEPEMELLEHNE BNary.
MCTOYHMKaMM NepeyrnyioTHEHNS MOYBbLI  SIBNSIOTCH
XO[OO0BbIE CUCTEMbI TSXENbIX MALIMHHO-TPAKTOPHbLIX W
TPaHCMOPTHBIX arperaTtoB, koTopble dopmupyioT obLiee
YIIOTHSIIOLLEE BO3OENCTBME HA MOYBY, a Takke OTBasib-
HO-JIEMELLHbIE MAYTN N ONCKOBbIE OPYAMS, BbIMOJHAOWMNE
OCHOBHYI0 06pab0oTKy MNOYBbLI B OCEHHUIA NEPUOL, Ha ryOuHY
6onee 20 cM. ns ycTpaHeHUs yNaoTHEHUSI NOYBbI B 30HE
KnybHeobpa3oBaHUS B TEXHONOMMM BO34E/NbIBAHUSA KapTo-
dens HeobxoaMmo GOpMMPOBaHME PALIMOHANBHOW CTPYK-
TYpbl TEXHOIOrMYECKMX MPUEMOB €€ OCHOBHOW, Npeanoca-
[04HON 1 MexaypsifiHoi obpaboTku [2, 3].

B kauecTBe 6a30BOro BapuaHTa pasynioTHEHWUS MOYBbI
B HACTOSILLEE BPEMS UCMOJIb3YIOT TEXHONOMMYECKMIA NPpUemM
06paboTKkM NoYBbI Ha IMy6uHY A0 40 cM. 6€30TBasIbHbIMU Y-
3eJIbHbIMWN OPYAUSMU, OCHALEHHBIMU Y3KUMU PbIXNTENb-
HbIMW pabounmmn opraHamu [4, 5]. Takme paboyme opraHbl
MMEIOT HEe3HAYMTESIbHYIO MIOLWAaAb Onopkl Ha AHe obpaba-
TbIBAEMOIO CJ105, @ CMJIOLIHOE PhIXJIEHNE NoYBbI 06ecneyun-
BaeTCs 3a cHeT OBOKOBbIX M GPOHTANbHbLIX 30H AedopmMaumu,
KOTOpbIE PACNPOCTPAHSAIOTCS NPY ABMXEHUN OPYAMS B MOY-
BE N NepecekarlTcsl Ha HekoTopol rmybuHe (25-30 cm) ¢
30HamMu gedopmMauum OT CMEXHbIX NPoxXoaoB. [6].

Takas obpaboTka MnoyBbl obecrnedynBaeT paspylleHue
YJIOTHEHHOIO CNos, HO TPebyeT 3HauYMTENbHbIX 3aTpaTt
3HEepruu, BbINMOJIHAETCS C Manoi NPOU3BOANTENBHOCTLIO U
npY 3TOM HE NPUBOAMT K YJYHLLEHWNIO BHYTPEHHEN CTPYKTY-
pbl MOYBHLI.

B kayecTBe anbTepHaTMBHOINO BapuvaHTa MOryT ObiTb
MCMONb30BaHbl BMONOrMYeckne CpeacTBa pasynioTHe-
HWS MOYBbI 32 CYET BBOAA B CEBOOOOPOT MOJEN, 3aHATLIX
cuaepanbHbIMU KyNibTypamMn B TeYeHMEe BCEro MnoneBoro
ce3oHa. Cuaepartbl 3a KOPOTKUIA Nepu-
O, BpeMeHn crnocobHbl HapaliMBaTb
60nbLUOE KONNYECTBO 3E/IEHON MacChl
1N pasBMBaTb MOLLHYIO KOPHEBYIO CU-
cTemMy, o6ecneynBaloLLylo yiy4lleHne
CTPYKTYPbl MOYBbI B MaxOTHOM rOpwu-
30HTE.

Martepuansl n meToAbl

OKcnepuMeHTasbHblE MCCienoBa-
HUS NPOBOAWAN B NEPUOL, C MIOHS Mo
asryct 2019 roga Ha onbITHOM none
MA3I B ceBoOOOpPOTE BO3AENbIBAHUS
opraHundeckoro kaptodens. MNMpeawe-
cTBylolaa obpaboTtka — 3a6nesas
BCnawlka nonst 1U3-nof MHOrOJIETHUX
TpaB. B kayecTtBe cupepata MUCMosb-
30Banu ropymLy XenTyto — bbicTpopa-
CTYLLYIO OOHOMNETHIOW CUAepanbHyo
KynbTypy. BbiceB cnpeparta nposoau-
am 21 mioHa 2019 ropa ¢ Mcnonb3o-

BaHVMEM cneumanbHo pa3paboTaHHOro M M3roTOBAEHHOrO
KOMOBMHMPOBAHHOrO arperara, COCTOSILLEro U3 KynbTuBa-
TOpa AN19 NpeanoCceBHOM NOArOTOBKM MOYBbI KOHCTPYKLMN
MA3IM 1 yCTaHOBAEHHOro Ha ero pame MHEBMAaTUYECKOro
BbiceBaioLLero yctporictea APV 300 M1 (puc. 1).

YCcTpoiicTBO COCTOUT 13 ByHKepa, [O3UPYIOLLEN N NHEB-
MOTPaHCNOPTHOM CUCTEM, CUCTEMBI yipasneHns n gednek-
TOPOB AJ19 pacnpeneneHns CeEMsH N0 NOBEPXHOCTU MOAS.
CucTema ynpasneHus yCTPOMCTBa COCTOUT U3 TepMUHana,
YCTaHOBJIEHHOIO B KabuHe TpakTopa, GPS aHTEHHbI 1 AaT-
4ymka nonoxeHus arperata. OHa NoAAepPXMBaeT NOCTOSIH-
HOW HOPMY BbICEBA, HE3ABUCMMO OT M3MEHEHMS CKOPOCTH
arperarta, a Takke aBTOMaTM4ecKku OTKoHaeT A03MpPYlo-
LLIO CUCTEMY NpK OCTaHOBKax arperaTta 1 Nepesoae ero B
TPaHCMOPTHOE NOJIOXEHWE. YCTaHOBNEHHAs HOPMa BbICEBA
B 9KCNepMMeHTe cocTasnsna 25 kr/ra.

Yepes 30 pgHer BbiCOTa pacTeHMI ropYUuLbl JOCTUMNA
40 cm, a yepes 60 gHel nocne nocesa ropyvua noaoluna
K CTaaMm OKOH4YaHua uBeTeHus 1 GOopMUPOBaHNS CEMSH
(puc. 2). ImeHHO B 9TON CTagun pasBUTUS PacTEHU cne-
[yeT onepaTyMBHO NPOBOANUTb UX U3MESIbYEHNE U 3a4eKy
B MOYBY, NMOKa He Ha4Yascs npouecc orpybneHus ctebnen n
JNINCTBEB.

M3menbyeHve n 3agenky pacTUTENbHON Macchl BbINO-
HSAIM C MOMOLLLbIO TSXXEN0l ANCKOBOW GOPOHbI.

Puc. 1. KoMG/HMPOBaHHbIi arperat ans npeanocesHoO NOAroTOBKM
No4Bbl 1 NOCEBA CUAEPASIbHBIX KYNbTYP

Fig. 1. Combined unit for seedbed preparation and sowing green manure
crops

Puc. 2. CocTosiHVe pacTeHuin ropumubl: a — Yepes 30 gHein; 6 — yepes 60 oHel
Fig. 2. Mustard plant condition: a — after 30 days; b — after 60 days
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OCHOBHbIMM NokasaTensaMn, xapak-
TEPUIYIOLLMMN  YIIJIOTHEHME  TOYBbI,
SBNSIIOTCA ee TBepAoCTb U MJIOTHOCTb.
Kak nokazanu npoBeneHHble paHee
nccnepoBaHma [7], cywecTByeT Tec-
Has KOPPEensuVOoHHAs CBA3b MeXAay
nokasaTtensiMn TBepAOCTU U MJIOTHO-
CTW No4yBbl. B aTOM CBA3U OUEHKY 3d-
HEKTMBHOCTM MCCNEAYEMOro TEXHO-
JIOrM4ecKkoro npmvema pasynjioTHEeHUs
NPOBOAMM MO KpUTEpUID TBEPOOCTU
MoYBbI.

MeTtoguka onpepeneHus  TBep-
noctn B cooTtBetctBum ¢ [OCTom
20915-2011. UcnblTaHMa CenbCKOXO-
39NCTBEHHON TEXHUKN. MeToabl onpe-
[eneHns ycnoBui NCnblTaHWn.

[na onpepeneHns TBEpOOCTU MO-

BapuaHTbl

26.06.2019

28.08.2019

28.08.2019

conditions

YBbl WCMONBL30BASICS MEHETPOSIIOrep 7
Eijkelkamp. [Mpubop obecneynsaet 6
HEeNpepbIBHYI0 PErncTpaumio Npouec- 5

Ca V3MeHEeHVs TBepAoCTW Mo4Bbl Ha =
rmy6uHy oo 80 cMm. C BbIBOAOM BU3y- ;ﬁ 4
anbHOM MHbOpMauMm Ha 3kpaH u eé 2 3
COXPaHEHNEM B OMEPATUBHONM Namstm
ycTpolicTa. B panbHeiwem uHOp- gt_ 2
Mauus u3Bnekanace u obpabatbl- 'E_.? 1
BasaCb C MOMOLLBIO CNeuManmampo- o

BAHHOIMO KOMMbIOTEPA, BXOAALLEro B
COCTaB NeHeTposiorepa.

Cratuctuyecknin  aHanna 3akcre-
PUMEHTaNbHbIX AaHHbIX MAPOBOAMICS
C MCMNONb30BaHNEM MPOrpamMMHbIX naketoB MS Excel n
STATISTICA 12.

Pe3ynbTaTbl UCcCneaoBaHns

B Tabnvue npenctaBneHbl cpeaHne 3HavyeHuss TBepao-
cTn noyBbl B cnosix ot 10 no 80 cm ¢ nHtepeanom B 10 cm
ONs ccnenoBaHHbIX BAPUAHTOB COCTOSIHMSA MOYBbl. Ha pu-
cyHke 3 npeacTaBneHbl rpadukm USMeHeHUs TBepAoCTU Mo
rnybuHe OJsi Bcex BapuaHTOB COCTOSHUS MOYBbI.

AHanNM3 MNoJsly4eHHbIX AAHHbIX CBMAOETENbCTBYET, 4TO B
MCXOOHOM COCTOSIHMM MO4YBbI Mocne 31651eBoi BChallku
npeawecTBYOWMX KapTodenio MHOroJIeTHUX Tpas Mo Co-
CTOSIHMIO Ha 26 uIoHA Ha mybuHe 25-30 cm HabnopaeTcs
3Ha4YNTENbHOE YNIOTHEHME NOAMAaXOTHOMO Cos, 3HaYeHUs
KOTOpOro goxoasat ao 4,8 MMa. Mpu TakoMm ynnoTHeHUN
HEBO3MOXHO 0becrneynTb cBOO6OJHOE Pa3BUTME KOPHEBOW
CUCTEMbI PaCTEHUI WU MPOHUKHOBEHME BRarn B HUXHWUE
CJIOM MOYBEHHOIO FOPU3OHTA MO MPUYNHE OTCYTCTBUS Ka-
KMX-N160 Nop v Kanuanspos.

Mpn aToM TBEPOOCTb MOYBLI B BapuaHTe 6e3 nocesa
cuaepanbHOM KynbTypbl MO COCTOSHUIO Ha 28 aBrycra Bo3-
pocna po 3 Mra yxe Ha rmybuHe 15 cm 1 yBenmniunaco o
5 MIMa Ha rny6uHe 35 cm.

OBCYXAOEHUE

AHanna pesynbTaTOB MUCCNegoBaHUs TBEPOOCTUM MO-
4YBbI NOCJIE BbipalLMBaHUS cuaepata (Mo COCTOSHMIO Ha 28
aBrycra) nokasasj, 4TO KOpHeBas CUCTeMa CuaepanbHoOn
KyNbTYpbl (FOpYULbl XENTON) CMOrna CHWU3UTb CTENEHb
YMNIOTHEHUS NOYBLI B 30HE, € paHee oTMevanach niyxHas
nopowsa c 4,8 0o 2,5 MlNa. CHuxXeHne TBEPAOCTM NOYBLI HA
1,5-2,0 MlNa nmeeT MecTo BO BCEM MNOYBEHHOM rOPU30HTE
0o 80 cm No cpaBHeHMIO C BapuMaHTOM 6e3 nocesa cuae-
paTa. Takoe coCcTosiHME NOoYBbLI OOecneYmBaeT XxopoLmne yc-
NIOBUS N1 NPOHUKHOBEHWSI KOPHEBOW CUCTEMbI KapTodens

VicxoaHoe COCTOsiHME NOoYBbI

Mocne 3apenkn cnaepara

Bes nocesa cupepara

TILLAGE I

Tabnvua. CpepHue 3Ha4eHUs TBEPAOCTM NOYBbLI N0 rny6ute, MMa

Table. Average values of soil hardness by depth, MPa

Tny6uHa, cm

10 20 30 40 50 60 70 80

1,9 3,1 4,4 2,7 2,0 2,2 2,2 1,8
1,6 1,2 2,9 4,5 3,2 3,9 4,2 3,0
1,0 4,6 4,9 6,2 5,2 6,7/ 57 57

Puc. 3. 3aB1cMMOCTb TBEPAOCTU NOYBbI OT FYBKHBI U3MEPEHUI MPY Pa3IMYHBIX BapUaHTax
COCTOSIHWS! MOYBbI

Fig. 3. Dependence of soil hardness on the depth of measurements for different variants of soil

Fd === ]OCJIE 320KV

cupaepara (28.08.2019)

== Fe3 nocesa cuaepara
(28.08.2019)

NcxogHoe cocTosHme
noyssbl (26.06.2019)

30 40 50 60 70 80 90

nybuHa, cm

B HUXHME CNOU NOYBEHHOIrO rOPU30OHTa C HAKOMEHHbIMU
3anacamMu 31eMeHTOB NUTaHUSA 1 Bnaru.

Kpome aToro, Heo6xoaMMo OTMETUTb, YTO NPU Pa3sioxe-
HUM NOYBEHHOM 6LUOTON BONbLLOro 06bema 3esIeHON MacChl
CO 3HauYMTEeNbHbIM coAepxaHuem 6efika NpPoucxoauT 00-
pasoBaHne aMmuaka ecTecTBeHHbIM obpa3oM. Bbicokas
KOHLEeHTpauus aMmMmmuaka B BEpXHEM CJI0e NoYBbl o6ecneyu-
BaeT ero obessapaxvBaHue, o4MLlas No4By OT NaATOreHoB
M COPHAKOB. NMoMMMO ycnelwHon 60pbObl C COPHbIMKU pac-
TeHuamMmn, 60Ne3HAMN 1 BpeauTenamMu npuMeHeHme cuae-
pasibHbIX KYNbTYp yny4yllaeT CTPYKTYPY NOYBbI, HACkILLAs eé
OpraHN4ecKknUM BELLLECTBOM.

3aknioueHue

1. B MCXOOHOM COCTOSIHUM MO4BblI MOcCne 356/eBOW
BCMaLLKN NPeLECTBYIOLLNX KAPTOPENO MHOrONIETHUX TPaB
Nno COCTOAHMIO Ha 21 nioHA Ha rnybuHe 25-30 cm Habnio-
[AeTca 3HAYMTENbHOE YMJIOTHEHME MOAMNAaxOTHOro Cnos,
3HaYeHNsa KOToporo aoxoaart o 4,8 Mla, 4to 3aTpygHsaeT
CBOOOAHOE pa3BUTVE KOPHEBOW CUCTEMbI PACTEHUIA 1 NPO-
HWUKHOBEHME BNarv B HWXHWE CAON NOYBEHHOIO FOPU3OHTA.

2. TBepOOCTb MOYBbI HA YYaCTKe MO YMCTbIM MapoM no
COCTOSIHMIO Ha 28 aBrycTa Bo3pocna ao 3 MlMa yxe Ha rny-
6uHe 15 cM n yBenuuunacek no 5 MlMa Ha ry6uHe 35 cm.

3. KopHeBas cuctema cnaepanbHOM KynbTypbl (FopymLbl
XenTon) obecneynna CHUXeEHNEe TBEPOOCTU NOYBbI B 30HE,
roe paHee oTMevanach niyxHas nogowwsa c 4,8 oo 2,5 MMa.
CHuxeHune TBepaocTu noyusbl Ha 1,5-2,0 MlMa nmeet mecto
BO BCEM NOYBEHHOM ropu3oHTe oT 10 no 30 cm no cpasHe-
HWIO ¢ BapuaHToM 6e3 nocesa cuaepara.

4. YuntbiBas BbICOKYIO 3DPEKTUBHOCTb NCNOJIb30BAHNSA
cuaepanbHbiX KynbTyp A5 pas3yniioTHEHWS MOYBbI, @ Takxke
nx obes3apaxusaioime 1 yny4yaowme CTPyKTypy MnoYBbl
CBOIACTBA, LlesiecoobpasHo BBECTM B KapTodesbHbI CEBO-
060pOT noJse, 3aHATOE CMAEPATOM.
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MocTaBku kapTodens B Y3b6ekucrau
pe3Ko BbIpocnu

B 2020 romy Poccus pe3ko HapacTuia 9KCnopT TOBAPHOro
kapTodensa B cTpaHbl CpegHeli A3un. Jlngepom pocTa cta-
na pecnybnuka YaoekuctaH. ToBapHble NOCTaBKM kKapTode-
N9 B 9Ty CTPaHy YBEIMYUANCH B 2 ThiCSYM pas. 3a OEeBSATb
MecsiueB 2020 ropna pecnybnvka npnobpenay Poccun 65,2
TbiC. TOHH kapTodens. PocT cBA3biBaeTCcs C naHoeMuen
KOpPOHaBMpYyCca: 3aKyrnky kapTopens A0oMkHbI obecneynTb
NPOAOBOJIbLCTBEHHYIO 6€30MaCHOCTb CTPaHbI.

HecKkonbko MeHbLUE BbIPOCAN 3akynku kapTodens ns Poc-
cun ppyrumn ctpaHammn CpepHeri A3nn. TypKMEHMCTaH
yBennyun nx noytn B 800 pa3 — no 16 Tbic. TOHH, Tagxu-
kmnctaH B 900 pa3 — 0o 5,4 Thic. TOHH, KasaxctaH Ha 65%
— 0o 3,6 ThiC. TOHH. IMNoOpT kapTodens TpaauuMOHEH Ans
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3TUX CTPaH, MOCKOMAbKY KIMMaTuU4yeckue ycnoBusi He mMo-
3BOJIFIOT MOJly4aTb KAYECTBEHHbII CEMEHHONM MaTepuan.
Mpwn aToM noTpebneHne kapTodessi HaceneHnemM ocTaeTcs
[0CTaTO4HO BbICOKMM. 3a nocnegHee BpeMsi M3MeHunachb
M CTPYKTYypa B3aMMHbIX MOCTaBOK. PaHblue cTpaHbl LleH-
TpasbHOM A31KM NOCTaBASAIN HA POCCUACKNIA PbIHOK PaHHWUM
KapTodenb, BLINIPbIBAA 32 CHET BbICOKOW LieHbl. OgHAKo B
CBA3M CO CTPOMTENIbCTBOM B POCCMM KaYeCTBEHHbIX Xpa-
HUAWLL, M OpraHu3aumen Npon3BoACTBa B IOXHbBIX PErMOHax
BOCTPEOOBaHHOCTb CpeHeasnaTckoro kaptTodens coLuna
Ha HeT. B nocnepHee Bpemsa Y36ekucTaH 3aaBNASET O He-
00Xx0AMMOCTM 1M36aBUTLCA OT MMMopTa kapTodensi, HO B
6nvxarilem 6yayLiem cTpaHa OCTaHETCS KPYMHENLLIMM ero
MIMNOPTEPOM.

Kpome ctpaH CpegHeii A3uun, umnopT kapTodens ns Poc-
cum B 2020 rogy HapacTunm Takxke YkpanHa, Monposa, be-
napycsb 1 py3us. B 10 e Bpems 66110 0OTMEYEHO COoKpaLLe-
Hue nocTaBok B A3epbaiigxaH n B Cepbuto.
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TILLAGE I

CpaBHMUTENbHbIV aHaNn3

3¢ PEeKTUBHOCTU NPUMEHEHUS
pa3Nn4HbIX CNoco0oB
00paboTKn NO4YBbI B CUCTEME
pecypcocOeperaloLwmx
TeXHOJIOrumn semnepnenuvs

PE3IOME

AKTyanbHOCTb. B cTaThe NpencTaBneH CPaBHUTENbHBIA aHanM3 Cnoco60B OCHOBHOM 06paboTku
NOYBbI — KNIACCUYECKOI OTBANIbHOM BCNALLKIN Y TEXHONOTMIA MUHUMAaNbHO 1 no-till o6paboTtku. Bo-
NpOC O NPEeVMYLLECTBE MUHUMANLHO 1 HyneBoi 06paboTkn NOYBbI HAA UHTEHCUBHOM A0 HACTOS-
LLLero BpeMeHU 0CTaeTCs ANCKYCCUOHHBIM. OiHako B MUpe Bce 60bluee pacnpocTpaHeHve nomy-
4aloT CUCTEMbI MUHUMATLHOM U HyneBol 06paboTKM NOYBLI Kak OTBET HA PACTYLLYIO Aerpafaumio 1
CHUXEHME NPOAYKTUBHOCTM MOYB.

MeToabl. Bbinv NpoaHanuanpoBaHbl pasnnyHble NyGankauum no AaHHOW TemaTtvke. PasnuyHble
1ccnenoBaHus NOKasblBAIOT HEOAHO3HAYHbIE PE3YNbTaThl.

Pesynbtatbl. [poBefeHHbI aHanua nokasbiBaeT cleaylolwme NpenMyLecTsa MUHUMAbHOW 1
HyneBoi 06paboTkn: akoHoMMYeckast 3hEKTUBHOCTb; NPEAOTBPALLEHE 3PO3UM MOYBbLI; COXpa-
HEHWE NN0A0POAMS B BEPXHEM CJIOE MOYBbI; COXPAHEHWE NMOYBEHHOM BNaru 1 BEPTUKANbHOW CTPYK-
Typbl MoYB. Mcnonb3oBaHne pecypcocOeperaroLyx TeXHONOMMi CnocoGHO HE TONIbKO COXPaHUTb
NIOAOPOLME MOYBbI M CHU3UTb SKOHOMWYECKME 3aTpaThl HA ee BO3LAENbIBAHNE, HO W MPENSTCTBO-
BaTb AerpafaLmm Cenbxo3yroAmii, Bbl3BaHHOM 9pO3MOHHBIMU NpoLieccamu. Pecypcocbeperatoluyie
TEXHOJIOMMN — 3TO HE TOJIbKO OTKA3 OT eXerofHOM 0TBasIbHO BCMALLKM, HO 1 OCTaB/EHME Ha Mosie
MOXHUBHBIX OCTATKOB, MPUMEHEHWE UHTErPUPOBAHHBIX Mep 60PbObI C COPHSIKAMU, MCMOJb30BaHNE
Hay4HO 0GOCHOBAHHbIX CEBOOGOPOTOB. HEBbINONHEHVE 3TUX YCNOBUA CBEAET Ha HET 3ddeKTHB-
HOCTb MMHUMaSbHOM 06paboTkM No4Bbl. OCOBYI0 BaXHOCTb MMEET HENPEPLIBHOCTb MUHUMASIbHOMN
06paboTku. Jliobas 06paboTka NoYBbl HA NEPEXOAHOM ha3e 03HA4aeT BO3BPAT Ha HavasbHyIo Gaay,
a 9Toro Aonyckatb Henb3s. [na obecnedyeHns BbICOKOW NPOAYKTUBHOCTY PECYPCOCOeperaiomx
TEXHONOrni Heo6X0AMMO NPUMEHSTL TPaMOTHO 060CHOBAHHYIO cucTeMy ceBoobopoTta. Hemaso-
BaXHbIM (GAKTOPOM NMPUMEHEHUS PECYPCOCOEPEratOLLX TEXHONOTUI B CENbCKOM XO3SUCTBE SBNIS-
eTcs 9KOHOMMYECKas 3 dEKTUBHOCTb. Kak NokasbiBaeT OrMbIT, MPY OAHOM ¥ TOM € YPOBHE ypoXxaii-
HocTy (20 u/ra) peHTabenbHOCTb NPy pecypcocbeperaroLmx TexHonorusx gocturaet 93,7%, Toraa
KaKk npu 06b14HON — 55,4%. MpOBEAEHHbIN CPABHUTENbHbI aHann3 cnocoboB OCHOBHOM 06paboT-
K1 NOYBbI NMOKA3bIBAET, YTO NPENMYLLECTBA MUHUMAIbHOM 1 HYNEeBO 06paboTKM BO3MOXHbI TONLKO
MPU HaNMYUM BbICOKOW KYNbTYPbl 3eMNefenus. 3TN NpevMyLLECTBA CNeayioLLme: 3KOHOMUYeckas
30 HEKTUBHOCTb; NPEAOTBPALLEHNE 3PO3UM NOYBLI; COXPAHEHME MNOLOPOANS B BEPXHEM C/I0€ MO-
4Bbl; COXPaAHEHVe NMOYBEHHOM BNaru 1 BEPTUKAIbHON CTPYKTYPbI MOYB.

Comparative analysis of the
efficiency of application of
different methods of tillage in
the system of resource-saving
agriculture technologies

ABSTRACT

Relevance. The article presents a comparative analysis of methods of basic tillage-classical dump
plowing and technologies of minimal and no-till tillage. Question about the benefits of minimum
and zero tillage on intensive up to the present time remains controversial. However, minimum and
zero tillage systems are becoming increasingly common in the world as a response to increasing
degradation and reduced soil productivity.

Methods. Various publications on this topic were analyzed. Various studies show mixed results.

Results. The analysis shows the following advantages of minimum and zero processing: cost-
effectiveness; prevention of soil erosion; maintaining fertility in the upper soil layer; preservation
of soil moisture and vertical soil structure. The use of resource-saving technologies can not
only preserve soil fertility and reduce the economic costs of its cultivation, but also prevent the
degradation of farmland caused by erosion processes. Resource-saving technologies mean not only
the abandonment of annual moldboard plowing, but also leaving crop residues on the field, the use
of integrated weed control measures, the use of scientifically based crop rotations. Failure to meet
these conditions will negate the effectiveness of minimum tillage. Minimum processing continuity
is of particular importance. Any soil cultivation in the transitional phase means a return to the initial
phase, and this should not be allowed. To ensure high productivity of resource-saving technologies,
it is necessary to apply a well-grounded crop rotation system. An important factor in the use of
resource-saving technologies in agriculture is economic efficiency. As experience shows, at the
same yield level (20 cwt / ha), profitability with resource-saving technologies reaches 93.7%, while
with a usual one — 55.4%. A comparative analysis of the methods of basic tillage shows that the
advantages of minimal and no tillage are possible only in the presence of a high culture of agriculture.
These advantages are as follows: cost-effectiveness; prevention of soil erosion; maintaining fertility
in the upper soil layer; preservation of soil moisture and vertical soil structure.
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OpHow 13 rmaeHbIX 3a4a4 pecypcocbeperaiowero 3emM-
nepenvs aBnseTcs pa3paboTka TEXHONOMMn ONTUMasIbHOrO
BO34E/bIBAHUSA MO4BbI C Lenblo 9OPEKTUBHONO NCMNOb30-
BaHUs ee OMOIOrMYECKOro noTeHumana n npepoTepaLle-
HUS Aerpagauuu, BoI3BaHHOW 3p03Me U aHTPOMNOreHHbIM
BO3OENCTBUEM.

B npougecce MHTEHCMBHOM OTBasIbHOM 06pPabOoTKMN MNOYBbI
YMEHbLLAETCS COAEepXaHue Tymyca, yxyOwalTcsa arpo-
dunamyeckme cBOMNCTBA NOYBbI. ATO NPMBOAMUT HE TONbKO K
CHWXXEHUIO NPOAYKTUBHOCTM NONE, HO U K yTpaTe yCTou-
YMBOCTM MOYB K AENCTBMIO BOAbl 1 BeTpa [9]. MNoaTtomy B
Mupe Bce 6osbluee pacrnpoCTpaHeHWe Mosy4YalT CucTe-
Mbl MUHUMANbHOWM 1 HyNneBol 06paboTkn NOYBbI Kak OTBET
Ha PacTyLLylo Aerpagaumio U CHUXEHME NPOAYKTUBHOCTU
noys [4, 6]. O4yeBNAHLIM CTAHOBUTCS TOT dakT, 4YTO B YyC-
JIOBUSIX COBPEMEHHOIO Pa3BUTUSI CEJIbCKOXO3ANCTBEHHOIO
nNpon3BOACTBA NPY Nepexoae kK CeBO0OOPOTaM C KOPOTKOM
poTaumen, NoBbICUICS OOHOCTOPOHHN BbIHOC 3/1EMEHTOB
nNUTaHWs, YBENNYNAACh YUCIEHHOCTb NONynauuin Bo36yam-
Tenewn 6onesHen, BpeguTesneil U COPHSAKOB, CYLLLECTBEHHO
M3MEHWCS UX BUOOBOIN COCTaB, U B CBA3W C 3TUM BO3POCN
notepu ypoxas [2].

Bonpoc o npenmMyLLLecTBe MUHUMASLHOM U HYNIEBOW 06-
paboTKM NOYBbI HAZ MIHTEHCUBHOM A0 HACTOSLLENO BPEMEHM
0OCTaeTCcs AUCKYCCUOHHBIM. PasnnyHble nccnenoBaHust no-
Ka3bIBAIOT HEOAHO3HAYHbIE PE3YNbLTAThI.

MoneBble OnbITbI NO U3y4eHUI0 3G DEKTUBHOCTM NPUEMOB
06paboTkn No4yBbl HA YepHo3emMe TUMUYHOM B YeuyeHckoi
Pecnybnvke nokasanu MNONOXUTENbHOE BAUsHME obpa-
60TKM NoyBbl anckatopom BAM — 3x4, T. e. 6e30TBaNbHOWN
06paboTkn Ha 9DPEKTUBHOCTb OPraHNYeCKNX yoodpeHuni.
Takxe ynyyqwmnmcb arpodmnanyeckme n arpoxmmMmyeckme
CBOICTBA, TakMe Kak BIaXHOCTb, MJIOTHOCTb, KOMNYECTBO
CTPYKTYPHbIX arperaTtoB, COAepPXaHne rymyca n OCHOBHbIX
MUHEPaNbHbIX 3IEMEHTOB NuTaHua [12].

B 10 Xe Bpems B PasaHckom HUUIMTN AMNK nonesbie
OnbITbl C BOCbMUMOJIbHBIM 3€PHOTPaBAHOMPOMNALLHbLIM Ce-
BOOGOPOTOM Ha OMoA30/EHHOM 4YepHO3eMe Mo pasnny-
HbIM CUCTEMaM OCHOBHOW 006pabOoTKM MO4YBLI Mokasanw,
YTO YPOXAMHOCTb CaxapHOM CBEKJIbl U KYKYPY3bl Bbille Npu
MHTEHCUBHON 06paboTke, YeM NpU MUHMMaNbHONW. Takxke
OTMEYasioCb yyylleHWe HEeKOTOPbIX arpodmn3anyeckmx no-
KaszaTtenen noysbl (MAOTHOCTU, MOPO3HOCTM), NOBLILLEHNE
copepXxaHus ryMyca v aneMeHTOB NuTaHua (asoTa, Kanus,
docoopa) [8].

JlonrocpoyHbli CTaLMOHAPHBIA ONbIT, 3aJI0OXEHHbLIA B
Benropoackom arpapHomM HaydHoM ueHTpe B 1987 I no-
Kasasn, 4To B BapuaHTax 6e3 ynobpeHuii BO BCEX Tpex ce-
BOOOOPOTax MPEMMYLLECTBO MO MNPOAYKTMBHOCTM MMena
BCnailka, Ha BTOPOM MecTe no addekTuBHoCTM — 6e3-
oTBanbHas 06paboTka, a MUHUMAJIbHAsS TEXHONOIMS YCTy-
nana o6oum npegbiaywmm [1].

OnbIT, 3aI0XEHHBIN Nog, pykoBoacTsom npod. b.A. [o-
cnexosa B 1969 rofy, No U3y4eHWio BANSHUS NPUEMOB 06-
paboTkM Ha M3MeHeHne arpodPranyeckmnx CBOMCTB MOYBbI
nokasan, 4to Hambonee 61aronNPUATHOE CTPYKTYPHOE CO-
CTOSIHME MOYBbI B HaYaslbHblE NEPUOAbI POCTa U Pa3BUTUS
pacTeHuin cknaabiBaeTca Npyv MUHUMAnbHON cucteme 06-
paboTku, a B dasy KONOLLEHNSI 1 BOCKOBOW CNENOCTU — Npu
oTBasibHON. Kpome Toro, MmHumanbHas o6paboTka noysbl
obecrneymBaeT cogepxaHme BOAOMNPOYHbIX arperaTos B na-
XOTHOM Co€ Ha YPOBHE ONTUManbHbIx 3Ha4YeHuin (40%) [3].

BbisiBNEHO, 4TO Ha CKIOHax KPyTU3HOW 2-5° n 5-7° nH-
TEHCUBHblE CNOCOObLI 06PabOTKN MPUBOASAT K CHUXEHWUIO
CTpyKTypHOCTM nouysbl [11]. Pecypcocbeperaiowme npu-
emMbl 06paboTkM NoYBbl CIOCOOCTBOBANU YBESIMHEHUIO CO-
[epXaHnsa arpOHOMMYECKN LIEHHbIX arperaTtoB No cpaBHe-
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HWIO C TPAOVLMOHHOW BCMALLKOM Ha 000oux cknoHax. Kak
M3BECTHO, 3p03Us — 3TO nokasaTeNlb TOro, 4TO B AAHHOMN
MECTHOCTM NCMOJIb30BaiaCb HENOAXOAALLAA CUCTEMA 3EM-
nepenus [10]. Takum 06pasom, NCNONb30BaHNE PECYPCOC-
OeperaoLyx TEXHOIOrMIN CNOCOOHO He TOJIbKO COXPaHUTb
nnogopoame MnoyBbl M CHU3UTb 3KOHOMUWYECKME 3aTpaTthbl
Ha ee BO3[4eNblBaHWE, HO N NPEnATCTBOBATb Aerpagaumm
CenbX03yroanii, BbI3BaHHOM 3P03MOHHBIMKY NPOoLEccamMu.

OpHo 13 npobsem WMPOKOro BHEAPEHUs Pecypcoc-
BeperatoLmx TexHonoruii senseTcs WabnoHHOCTb UX NMpu-
MEHEHMS, YTO He NO3BOJISIET afleKBaTHO CyauTb 06 nx ag-
dekTnBHOCTU. Pecypcocbeperatoume TeXHONormm — 3710
He TONbKO OTKa3 OT €XerofAHOM OTBaNIbHOM BCNALLKK, HO U
OCTaBNeHne Ha NoJie MOXHUBHbLIX OCTATKOB, MPUMEHEeHne
WHTErpUpPOBaHHbIX Mep 60pbObl C COPHSIKaMU, UCMOJb30Ba-
HWe Hay4HO 060CHOBaHHbLIX CEBOOOOPOTOB. HEeBLINOMHEHNE
39TUX YCNOBUN CBEAET Ha HET 3DDEKTUBHOCTE MUHVMASb-
Ho 06paboTkm noysbl [7]. OnbITel B POCTOBCKOM 06nacTtu
[2] nokasbiBaloT, YTO NPUMEHEHME MAPO3aHMMAIOLLNX U CU-
nepanbHblX KynbTyp MOMOXUTENbHO BO3AENCTBYET Ha Mio-
nopoame noyBbl, CNOCOOCTBYET YMEHbLUEHWNIO 3PO3UOHHbIX
npoueccoB Ha 70-90% No cpaBHEHWIO C YACTbIM MAPOM,
Takke HabnogaeTcs CHUXEHWE 3aTpaT Ha MUHepasibHble
ynobpenus n rCM.

Ocobylo BaXXHOCTb MMEET HEMPEPLIBHOCTb MUHUMAaSb-
Ho 06paboTkn. MNpr HeENpepbIBHOM NPSIMOM MOCEeBe No4ysa
NMOCTOSIHHO YNy4LIaeTcs, HO TONbKO cnycTa 20 neT npsmo-
ro nocesa BO3HMKAET maeanbHOEe COCTOSHME, MpU KOTO-
POM MPOSIBASIOTCS BCE €ro NpemmyLlecTBa Ajs MouyBbl U
LOCTUraeTcs 3KOHOMUS yaobpeHnii (B 4HacTHOCTU a3oTa u
docodopa). Jliobas o6paboTka NoyBbl HA NepexoaHol dase
O3Ha4yaeT BO3BpaT Ha HavanbHylo ¢Gady, a aToro gonyckarb
Henb3s. OnbIT aMepuUKaHCKNX U HeMeLKux depMepoB rnoka-
3bIBAET, YTO Ha Monsx, rae B TedeHne noydtn 50 net npak-
TUKOBAJICS TOJIbKO NPSIMON NMOCEB, B NOYBE COAEPXUTCS 00
7% rymyca, Ha y4acTkax Cc TpaguMumoHHon obpaboTkomn —
meHee 1% [10]. na obecneyeHns BbICOKOW NPOAYKTUBHO-
CTV pecypcocheperaioLLmx TEXHONOMNN HEOOXOAMMO NpPU-
MEHSITb PaMOTHO OBOCHOBaHHYIO CUCTEMY ceBoobopoTa.
B o6s13aTensHOM nopsake Ha nonsix A0SKHbl ObiTb XUBblE
pacTeHMs U KOPHU, BeAb UX OTCYTCTBME BfieYeT 3a coboi
3pO3nio 1 gerpagaumio noysbl. Takum 06pa3om, NpUMeHe-
HMe ceBOOOOPOTOB CTAHOBUTCS BaXHEWMLLIMM 3BEHOM TeX-
HOJIOrMN MUHUMaNbHO 06paboTkK, 63 KOTOPOro HEBO3-
MOXHO O6ecrneynTb eCTeCTBEHHOE CaMOBOCCTaHOBJIEHME
NOYBEHHOrO N1040POAMS.

HemanoBaxHbiM $hakToOpoM NpuMeHeHus pecypcocbe-
peralwoLwmx TEXHONOIMNN B CENbCKOM XO3SINCTBE SABNSETCHA
akoHoMuyeckass 3pdekTMBHOCTb. 3emnenenne ObIIO ©
OCTaEeTCs CaMOl 3aTpaTHOM OTPAC/biO CENbCKOro X03sM-
CTBa C HU3KOWN 3PDEKTUBHOCTBIO MOJYHEHUS MPOOYKLIMN.
[onsa 3aTpaTt aHeprum Ha 06paboTKy NOYBLI COCTaBNASET OT
25% [9] bo 12% OT COBOKYIMHbIX MPW BblpaLLBaHNM 03MMOW
pXun n 9% — aposbix kynbTyp [5]. B ycnosusx Camapckoi
obnacTun, kak NokasbliBaeT OnbIT, NPU OQHOM 1 TOM Xe YPOB-
He ypoxalHocTtu (20 u/ra) peHTabenbHOCTb NpU pecyp-
cocbeperaiowmx TexHonorusax gocturaet 93,7%, Torga kak
npu obbl4HON — 55,4% [7].

Cpenyn OCHOBHbIX MPUYUH MOBLILLEHNS 3HEepro3aTpar B
NpoLEeCCe MexaHM3auumn nosieBbix paboT SBASETCS BbICO-
KOe ynnoTHsoLlee BO3AENCTBNE ABUXUTENEN CENbXxO3Ma-
LLUMH Ha NOYBY, 4TO YBENMYMBAET pacxoapl Tonnmea oo 40%
[5]. Anga ycTpaHeHns yniaoTHEHMI NMOYBbl B PaMKax CUCTEM
no-till Heo6xoaMMo OONONMHUTENBHO 00paLLaTh BHMMaHME
Ha LWKMHbI 1 BCerga coBepllatb NpPoesapl no MnoJio C HU3-
KUM pasneHneMm — makcumym 0,8 aTMm., 4TO NO3BONUT He
TOJIbKO COXPaHUTb MOYBY, HO U COKOHOMMUTb OU3ESbHOEe
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TOMIMBO W MOBBLICUTb TAMOBYIO MOLLHOCTb TexHukn [10].
CpaBHeHne BnaoB 06paboTKn MoYBbl MO 9HeprosarTparam
nokasblBaeT, 4TO Hanbosiee 3aTpaTHLIMM OnepaLmsaIMn SB-
naoTes Becnawka (1106,12 MIx/ra) n nnockopesHas 06-
pabotka (1139,35 Max/ra), a HaumeHee 3aTpaTHbIMU 6O-
poHoBaHue (172,55 mx/ra) n kynstmauma+60poHOBaHME
(243,06 mOx/ra).

[MpoBeaeHHbIi CpaBHUTENbHbBIA aHannM3 CnocoboB OC-
HOBHOW 06paboTKM NOYBLI MOKa3bLIBAET, YTO NPEUMYLLECTBA
MWUHUMasbHOM U HyneBol 06paboTkM BO3MOXHbI TOJIbKO
NPV HaNn4MM BbICOKOW KyNbTYpbl 3emMneaenus. 3tu npeu-
MyLLEeCTBa crenylwme: 9KkoHoMuYeckas 3PPEKTUBHOCTD;
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KanuiiHbie ypoOpeHuns

B NPOAYKTUBHOCTU KOPMOBbBIX
KYJIbTYpP B YCJIOBUSAX
PaAMOaKTUBHOIO 3arpsi3HeHus
TeppuTopumn

PE3SIOME

AKTyanbHOCTb. B 06CTaHOBKE paamMoaKkTUBHOMO 3arpsi3HeHUst OCHOBHLIM (DakTOPOM
CHUXEHWE Nepexofia pafnoHYKNMA0B U3 NOYBbI B 3E/IEHBIE KOPMA SBSIETCS NPUMEHE-
H1e KannitHoro ynobpeHus, AenCTBME KOTOPOro Ha YPOXaiHOCTb KOPMOBbIX KY/bTYp B
YCNOBUSIX IErKUX NOYB C HU3KUM ECTECTBEHHBIM NIOAO0POANEM HELOCTATOYHO U3YHEHO,
NO3TOMY LieNlb UCCNeN0BaHUIA — YCTaHOBUTb POJb KANMIAHOTO YA0BPEeHVs B NOBbILLE-
HUW YPOXaNHOCTN KOPMOBBIX KY/bTYP.

Martepuan 1 meTtoauka. VccnefoBaHus NPOBOAMAN Ha JIOMUHE XENTol, NloLepHe
M3MEHYMBOW, CyAaHCKON Tpase, npoce, KocTpeue 6e30cTom, TUMOdEeeBKe NyroBo,
paiirpace ofHONETHEM, OBCE, ABYKMCTOYHUKE TPOCTHUKOBOM, OBCSIHULIE NYrOBOM, exXe
c6opHOI B yCNOBWSIX 0ro-3anana bpsHckoi 0b6nact Ha NOMMEHHOV LePHOBOW ornee-
HOI CynecYaHon, AepHOBO-NOA30ANCTON NECYAHON U CYNecyaHon NnoYBee.

Pe3ynbrartbl. HanbonbLuyto NpoaykTueHOCTL 23,1-26,2 T/ra 3eneHoi maccel 06Hapy-
XUNK NpY BO3AENbIBAHWUMN JIIONUHA XENTOro. YCTaHOBWUAW, H4TO Hauny4las 3dhdekTms-
HOCTb CUCTEM YA0OPEHUS NPY BO3eSbIBaHUM KOPMOBbIX YrOIMiA BbiIBNEHA HA NONMEH-
HOW JE€PHOBOI OrNEEHON CynecyaHon NoYBe, Ha KaxXablii BHECEHHbIN Kr 4. B. NOAYYUAN
01 59,0 0o 72,5 kr npnbaBku ypoxasi.

Potash fertilizers in the productivity
of fodder crops in conditions of
radioactive contamination of the
territory

ABSTRACT

Relevance. In the situation of radioactive contamination, the main factor in reducing the
transition of radionuclides from soil to green feed is the use of potash fertilizer, the effect
of which on the yield of fodder crops in light soils with low local fertility is not sufficiently
studied, therefore, the goal of the studies is to establish the role of potash fertilizer in
increasing the yield of fodder crops.

Methods. Studies were carried out on lupine yellow, alfalfa variable, sudanese grass,
millet, stockade beast, meadow timothy, annual raigras, oats, reed double-tine, meadow
oatmeal, national team hedge in the south-west of the Bryansk region on floodplain sod
cucumber, sod-podzolista.

Results. The highest productivity of 23.1-26.2 t/ha of green mass was found when
cultivating yellow lupin. It was found that the best efficiency of fertilizer systems in the
cultivation of fodder lands was revealed on floodplain sod stubble sandy soil, for each
added kg received from 59.0 to 72.5 kg of crop increase.
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BeepeHne

Mpobnema 3dpdEKTUBHOrO pPasBUTUSA NyronacToULLHO-
ro xossiictea B Poccuiickoin Pepepaunun OOMKHO CTaTb
CTpaTerMyecknm HarnpasneHNeM B YCKOPEHHOM pPa3BUTUMU
XVWBOTHOBOACTBA, B TOM uucne u bpsHckoin obnactu [1,
2]. 06 atom rosopun MpeauvaeHT PP 28 niona 2016 ropa B
Teepckon 06nacTn Ha COBEeLaHUM No Pa3BUTUIO CEJTbCKO-
ro xossunctea LleHTpanbHoro HeuyepHosembsi. OH obpatun
0co60e BHMMAHWE Ha Pa3BUTUE MOJIOYHOMO U MSICHOIO
CKOTOBOACTBA, KOTOPbIE AO/MKHbI CTaTbh SKOPHbIMK. B LieH-
TpanbHOM HeyepHO3eMbe eCTb BCE BO3MOXHOCTU: 0OLLMP-
Hble 3eMeNbHbIE PECYPCHI, KOPpMOBas 6a3a. MM nog4yepkHy-
TO BbII0 TaKXEe 3Ha4YeHNe NPON3BOACTBO KOPMOB AJ151 CKOTa
Ha ceHokocax 1 nactouwax [3].

OpHako vactb Tepputopun LeHTpaneHoro HevepHo-
3eMbsl MOCTPazano OT aBapum Ha YepHobbinbckon ASC,
OrPOMHbIE TEPPUTOPUM BbIBEAEHbI U3 CEJIbCKOXO3SNCTBEH-
HOro 060poTa, 40 CUX NOP COXPAHAETCH BEPOSTHOCTb NPO-
M3BOACTBA KOPMOB, HE COOTBETCTBYIOLLUMX AOMYCTUMbIM
ypoBHsM copepxanus 137Cs B Hux. OTo B nepBylo o4epenb
00YyC/IOBNEHO HaMYMemM B MOYBEHHOM MMOKPOBE JIEMKUX
MOYB C HN3KMM €CTECTBEHHBIM NNogopoanem [4-7].

[MoaTomy B OTAANEHHBIN Nepuoa nocne asapum Ha Yep-
HOObIIbCKOM ADQC HeOBXOAMMO BHECEHME KAJIMNHOMO YAO-
6peHns [8-10], koTopoe ymeHbLlaeT nepexon PagvoHy-
KIMAO0B N3 MOYBLI B 3eneHble kopma [11].

Llenb nccnepoBaHnss — yCTAHOBUTbL POfb KaIUIAHOTO
yO00peHNs B MOBbLILLEHUW YPOXAKHOCTN KOPMOBBIX KYNIbTYP
Ha No4yBax JIerkoro rpaHysI0MeTpPMYeCcKoro CocTasa B yCio-
BUSIX PAAMOAKTMBHOIO 3arpsisHEHNs.

MaTtepuansbi n metoabl

MccnepnoBaHus no AeiicTBUIO KaNMMHOTO yoobpeHns Ha
YPOXaMHOCTb KOPMOBbLIX KYyNbTYp MPOBOAUAN B YCIOBUAX
1oro-3anaga bpsiHcko 06nacTn Ha NOMMEHHOW AEePHOBOM
OrJIeeHol cynecyaHon noyse C nokasaTefns iMy NoYBEHHO-
ro nnogopoaus: pH, — 5,2-5,6 ea., rymyc — 3,0-3,3%,
P,05 — 620-840 mr/kr, K,O0 — 130-180 mr/kr n nnoTHoO-
cThio 3arpasHenns '37Cs B cpegHeM 3a rogsl nccneno-
BaHWs — 714 kBk/M?2; 0epHOBO-NOA30ANCTON MEeCYaHo
MOYBE C NOKasaTensMun NOYBEHHOro NNoaopoamns: pHys —
5,7-5,9 en., rymyc — 1,3-1,5%, P,05 — 350-380 mr/kr,
K;O — 70-110 Mr/kr u naoTHOCTbIO
3arpsisHeHns 37Cs B cpegHeM 3a rogpl
nccneposaHna — 850 kBk/M2; oepHo-
BO-MOA30JIMCTON CyrnecyaHol noyse
C nokasaTefiiMu MOYBEeHHOro Njoao-

AGROCHEMISTRY

B dasy cn3o-6necTawero 606a, MATAMKOBbIE KyNbTypbl B
dasy uBeTeHuns.

MonyyeHHble SKCNepUMEHTaslbHble AaHHble o06paba-
TbIBJIUCb CTATUCTUYECKUMU METOAAMU AUCMEPCUOHHOIO
N KOPPENSLLMOHHOINO aHann30B C UCMONb30BaHNEM CTaH-
[ApTHOrO KOMMbIOTEPHOrO MpPOrpamMMHOro obecneyeHus
(Excel 7.0, Statistic 7.0).

Pe3ynbTaTthl U nx 06CcyXaeHus

MprpoaHo-knMmMaTnyeckne pecypcsl loro-3anaga bpsH-
CKoW 06nacTn JalT BO3MOXHOCTb NOJTyYaTb ypoxan 3ene-
HOWM MaccChbl B 3aBMCUMOCTU OT CEMENCTBA U BUAA KYNbTypbl
B cpeagHem oT 5,8 no 23,1 1/ra (tabn. 1). KonebaHne npo-
OYKTUBHOCTN KOPMOBBIX KYNBTYP 3aBMCUT KakK OT MOrO4HbIX
YyCNoBUiA, Tak N OT OMONOrMYECKNX OCOOEHHOCTEN KOp-
MOBOW KynbTypbl. [10 ypOXaMHOCTVM KOPMOBbIE KYNbTypbI
pacnonoXunnucb B Creaylowmnii yobiBaloWNn psaa: NonuH
XEenTbl, cyfaHckas Tpasa, JilouepHa n3MeH4YmBas, npoco,
KocTpey, 6e30cTbil, TUMOdeeBKa NlyroBasi, panrpac on-
HONETHWI, OBEC, ABYKMCTOYHUK TPOCTHUKOBBIN, OBCAHMLA
nyrosasi, exa cbopHas. BbiaBunu, 4TO BUAbI CEMENCTBA
60060BbIX, Hanbonee NPOAYKTVMBHbLIE KOPMOBBIE KYNLTYpbl
Ha HU3KOMIOAOPOAHbIX NIerkux N0 rPaHyoMeTPU4EeCKOMy
COCTaBy MOYB.

MpumMmeHeHne KannimHoro n (nnn) GochopPHO-KaNINNHO-
ro ynobpeHuns B ycnoBusix loro-3anaga bpsiHckoi obna-
CTW BENO K MOBbILLEHNIO YPOXAAHOCTUN KOPMOBBIX KYNbTyp
(Tabn. 2).

BHeceHne dochopHO-KanMnHOro ynobpeHnss B [o3e
PeoKys5 Ha MOVIMEHHOW [EPHOBOI OrJIEEHON CyrecyaHown
no4YBe [JOCTOBEPHO MOBbLILANO YPOXANHOCTb 3€eeHOMN
mMacchbl exun cbopHoi B 2,1 pa3 B CpaBHEHMN C BapMaHTOM
6e3 ynobpeHusi, Npu BO3L4eNbIBAHUN OBCSHULLbI JTYFrOBOWA U
OBYKMCTOYHMKA TPOCTHMKOBOrO AOCTOBEPHOE YBENMYEHNE
YPOXanHOCTM COOTBETCTBEHHO B 2,5 n 2,4 pasa B cpaBHe-
HUM C BapuaHToB 6e3 ynoOpeHusi, yCTaHOBUAN NpU BHe-
ceHun ypobpeHus B Jo3e PeoKgo- YCT@HOBMIIM CUNBHYIO
KOPPENALUMOHHYIO CBA3b MeXay Bo3pacTalowmMn 4o3amm
KannnHoro yaoopeHns B GoCchOpPHO-KaNNIAHOM U ypoXKaii-
HOCTbIO 3eNeHO Macchl exu cbopHoit (r = 0,82), oBCAHU-
ubl nyroson (r = 0,76) U ABYKNCTOYHMKA TPOCTHUKOBOIO
(r=0,76).

Tabnmua 1. NpoAYKTMBHOCTb 3e/1eH0i Maccbl KOPMOBbIX KyNbTyp, T/ra

Table 1. Productivity of green mass of forage crops, t / ha

Kynbtypa / nousa cpepHee OTKNIOHEHUWe *
poaus pHys — 5,5-5,8 ea., rymyc —
1,5-1,7%, p205 — 156-180 m™r/kr, MoiimeHHas aepHOBas orneeHas 2009 2010 2011
K;O — 90-120 Mr/kr u nnoTHOCTbIO Exa c6opHas 5,9 ~14 0,9 0,6
3arpssHeHns 37Cs B cpegHem 3a rogpl
2 OBcsiHMUA nyrosas 5,8 -1,5 0,9 0,5
ncenenoaHusa — 238 kbk/m*.

Ha ponio uccnepyemblx noys npu- JBYKMCTOYHVK TPOCTHMKOBBIW 6,1 -1,6 0,8 0,8
xoputest 101,7 Teic. ra uim 35,1% ot [lepHOBO-NOA30NMUCTas NecyaHas 2011 2012 2013
BCeX Noys nactouuy [12]. .

ArpoTexHMKka BO3LenbiBaHus Kkop-  MOMMH XenThii E31 = 0 £l i
MOBBIX KyNbTyp, OOLlenpuHaTas ans Osec 7.8 -1,5 0,9 0,5
30Hbl, BUOblI KOPMOBbIX KYNbTYp U CU- Palirpac ooHONETHMIA 7.2 1.1 ~0.1 ~0.9
ctema ynobpeHusi npenctaBfieHa B
Tabnuue 2. CypaHckas Tpasa 15,4 2,6 -1,1 -1,5

YyeT npoAyKTUBHOCTM  3€NeHOM Mpoco 13,8 2,4 -3,1 0,8
MacCbl KOPMOBBbIX KyJbTyp NpOBOAUIN

P Y yp nip A [lepHOBO-N0A30/MCTasA CynecyaHas 2013 2014 2015
CnaowHbIM nogendHO4YHbIM METOOOM,
CKOLUeHHyIO Maccy B3BeLUMBaJZIN Ha J'Ilou,epHa N3MeH4YnBas 14,5 1,7 - 3,0 1,3
Becax, MOBTOPHOCTb OMNbITOB TpEX- KocTpet, 6e30CThbiit 12,2 0,7 -1,2 0,4
KpaTHas, 6060Bble KynbTypbl youpanu
TumodeeBka nyrosas 9,8 0,0 -2,0 2,1
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Tabnuvua 2. Ponb MuHepanbHOro yaoGpeHus B NOBbILIEHUM NPOAYKTUBHOCTY 3€JIEHOM MacChl KOp-

MOBbIX Ky/IbTYp, T/ra

Table 2. The role of mineral fertilizers in increasing the productivity of green mass of forage crops,

t/ha
BapuaHTt L Exa cGopHas
cpentee 2009-2011 ropga
Ge3 ynobpeHust 5.9
PeoKas 12,1
PsoKeo 13,2
HCPs 5,3

cpeptee 2011-2013 ropa
Kynstypa Jlionuu

Bapuant XKenTbivi 2113
6e3 ynobpeHus 23,1 7,8
R 25,4 11,0
Ks10 26,2 12,2
HCPgs 12,4 6,7

cpepHee 2013-2015 ropa

BapuanT Kynerypa JliouepHa uameHumsas
6e3 ynobpeHus 14,5
PsoKso 16,6
PgsoK7s 17,8
PsoKao 19,3
PsoK10s 21,4
HCPs 7,3

OBcsiHMUa nyrosas f;:g:r:;f::::;
5,8 6,1
13,3 13,5
14,5 14,8
7,9 7,8
omanenwis mpasa 0060
6,2 15,4 13,8
7,4 15,9 15,8
8,1 16,9 16,4
6,6 4,6 3,9
KoctpeL, 6e3ocTblit Tumodeeska nyroeas
12,2 9,8
13,4 11,6
14,7 13,2
15,6 15,1
16,2 15,9
3,4 4.1

Tabsmua 3. OkynaeMocTb NPUGABKM YpOoXas 3eN1E€HO0 MacChbl KOPMOBBIX Ky/IbTYP MUHEPaNbHbIM

yRo0GpeHue, Kr/kr A.B.

Table 2. Payback of the increase in the yield of green mass of forage crops by mineral fertilizer,

kg/kg a.i.
BapumaHt L Exa cGopHasi
cpeptee 2009-2011 ropa
6e3 ynobpeHus _
PsoKas 59,0
Peolso 60,8

cpepHee 2011-2013 ropa

Kynetypa Jlionux

Bapmant XKenTbivi 25
6e3 ynobpeHus - -

Kigo 12,8 17,8
R 14,8 21,0

cpeptee 2013-2015 ropga

Kynerypa JliouepHa uameHumsas
Bapuant

6e3 ynobpeHus -

Pe&oKeo 17,5
PeoK7s 24,4
PeoKgo 32,0
PsoK10s 41,8

OBcsiHMLa nyroBas ABYKMCTOHHW_(
TPOCTHMKOBBI
71,4 70,5
72,5 72,5
Paiirpac ) CynaHckas Npoco
OAHONETHUN Tpaea
6,7 2,8 11,1
9,0 7,1 12,4
KoctpeL, 6e3ocTblit Tumodeeska nyroBas
10,0 15,0
18,5 25,2
22,7 35,3
24,2 37,0

BHeceHne Bo3pacTalowmx aO03
KanuiiHoro ypobpeHus Ha [OepHo-
BO-NOA30/INCTON MecyaHon rnoyse
[OCTOBEPHO He MOBbLIWANO YpOXan-
HOCTb 3€eNIeHOW MacCbl KOPMOBbIX
KYNbTYp, OOHapYXunuM TeHOEHUMIO K
€€ NOBbIWEHUID. YCTAHOBUAM Cpea-
HIOIO KOPPENSLMOHHYIO CBA3b Mexay
BO3pacTaloWnMmn Jo3aMn KaJannHoOro
yooOpeHnst 1 ypoxamHOCTbiO 3ene-
HOM Macchl oBca (r = 0,56) n npoca
(r=0,56) n cnabyto — y nonunHa xen-
Toro (r = 0,25), pairpaca ogHoONET-
Hero (r = 0,27) n cypaHcKol TpaBbl
(r=0,26).

BHeceHve BO3pacTaloLwmx 003 Ka-
nmrHOro B coctaBe $OochOopHO-ka-
JINAHOrO yoobpeHus Ha OepHo-
BO-MOA30/NCTON CyrnecyaHor no4se
[OCTOBEPHO MOBbLILANO YPOXANHOCTb
3es1eHon Macchl TUMOMEEBKN NIyroBOM
npu pose PgoKyq 1 Bbllwe B 1,5 pasa
1 kocTtpeua 6e3octoro — B 1,3 pasa
npu nose PgoK,y5 B CpaBHEHNUM C Ba-
prvaHToM 6e3 ynobpeHus. Bbissunun
TEHOEHUMIO K MOBBILLEHNIO YypOXali-
HOCTW JIOLEPHbl WU3MEHYMBOW Npw
BHECEHMM BO3pacTaloWuX 403 Kanuii-
HOro B cocTtaBe GOCHOpPHO-KaNUi-
HOro ynobpeHusi. YctaHoBUAU cpepn-
HIOK KOPPENALMOHHYIO CBS3b MeXay
BO3pacTaloWMMn 003aMN KAJIMAHOIO
ynobpeHns B GochHOpPHO-KaNNIAHOM ©
YPOXaMHOCTLIO 3eNIEHOM Macchl Jio-
LLepHbl n3ameHumnsori (r = 0,45), kocTpe-
ua 6esoctoro (r=0,53) n TumodeeBkn
nyrosow (r =0,66).

OPDEKTUBHOCTL MPUMEHEHUS CU-
cTemM yaoobpeHus B yCrNoBUSIX tOro-3a-
napa BpsHckoi obnactn npu BO3Ae-
NbIBAHUW KOPMOBbIX yroauwii 3asncena
OT NOYBEHHO-K/TMMATUYECKUX YCITOBUNA,
003 1 BUMAOOB MUHepasibHOro ynobpe-
HUS 1 BUoNorMyecknx O0CobeHHOCTEN
BO3/€eNbIBAEMbIX KYNbTYp (Tabn. 3).

BHeceHne ©dochOpPHO-KaNUMHOro
ynobpeHus B nosax P60K45-P60K60
Ha MOWMEHHOIM OEPHOBONM OrneeHomn
CyrnecyaHoWn No4YBe NO3BOMSET HA KaX-
OblA BHECEHHbIN Kr 4. B. NoayyaTb OT
59,0 po 72,5 kr 3eneHor macchbl Kop-
MOBbIX KyfbTyp, Hanbonee OT3bIBYM-
Bbl Ha MPUMEHEeHWe MUHepasibHOro
ynobpeHns Obiiv OBCSHMUA JyroBas
M OBYKUCTOYHUK TPOCTHUKOBLIN B 1,2
pasa B CpaBHEHUN C eXXO0 COOPHOMN.

BHeceHne kanunHoro ypobpeHus
B [03ax K180—K210 Ha OEepHOBO-NOA-
30/IMCTOM NecYaHOM NOYBE NO3BONSET
Ha KaXAbli BHECEHHbIM KI 4. B. NOJy-
yatb oT 2,8 0o 21,0 kr 3e51eHo Macchbl
KOPMOBbBIX KynbTyp, 9¢PEdEKTUBHOCTb
yoobpeHus namensnace oo 7,5 pas B
3aBMCUMOCTM OT [03bl yooOpeHus u
KOPMOBOW KynbTypbl. Hanbonee oT3blI-
BYMBbI HA NPMMEHEHNS MUHEPAJSTbHOIO
y0oo0peHus 6biiv OBEC U JIOMUH XEN-
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Mpn BHECEHWM a30THbIX YO0OPEHUI YPOXANHOCTb BUKMN
CHUXanacb, U TeM CUNbHee, YeM 60Jblle 0032 MUHEPASTb-
Horo asoTa. lNpu po3e azota 30 Kr/ra ypoxanHOCTb CEMSIH
BUKM cHM3unacb Ha 14,1%, npu nose 60 kr/ra — Ha 28,1%,
npw po3e 90 kr/ra — Ha 34,7%, a ypoXXalHOCTb 3epHa niie-
HULbI BO3pOCcia cooTBeTCTBEHHO B 1,6; 2,4 1 2,7 pa3a. Npu-
YMHa TakoW peakumm KOMMNOHEHTOB CMeCK 00yCoBieHa He
TOJIbKO CHUMXEHWEM aKTUBHOCTM CUMOUOTUYECKON durKca-
uMen a3oTa BO3ayxa BUKOM NOCEBHOM NOA BANSIHUEM a30T-
HbIX ya006peHuit, 4To 6blNo NokazaHo HaMmu paHee [8, 9], HO
1 BO3pACTalOLLEN KOHKYPEHUMEN CO CTOPOHbI MLUEHULBI.
JlocToBEPHOE CHUXEHME YPOXAAHOCTN BUKM Habno4anochb
npu fosax MvHepanbHoro asota Ngy 1 Ngg, YPOXanHOCTb
3epHa MnweHnLbl 4OCTOBEPHO BO3pacTana Npu BCex [03ax
MWHEepPanbHOro a3oTa.

B cpenHem 3a roabl CCneaoBaHNn ypOXKanHOCTb CEMSIH
BUKW NMOJ, BIUSIHUEM a30THbIX yA00OpeHuii cCHM3nnacb npu
no3e MuHepanbHoro azota 30 kr/ra Ha 12.7%, npu nose
60 kr/ra — Ha 26,4%, npu no3e 90 kr/ra — Ha 36,4%, a
YPOXarHOCTb 3epHa APOBOM NWEHULbI BO3POCNa COOTBET-
ctBeHHo B 1,8; 2,5 1 2,9 pasa. Bospocna 1 ypoxaiHOCTb
CMecu — COOTBETCTBEHHO Ha 12,3%; 18,5% 1 21,9%. lMpn-
6aBka ypoxas 3epHa cMecu Ha 1 Kr MMHepanbHOro asorta
coctasuna npv nose Ngy — 6 kr/ra, Ngg — 4,5kr/ra, u
Ngo— 3,9«kr/ra.

BaxHbIM nokasatenem pgng BUKOCMECEN sBNsSieTCH
YCTONYMBOCTb K MOMEraHn0, 0COBEHHO BO BfIaXKHbIE FOAbI.
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B 2019 r. Ha KOHTpoOJsIe HabNAAN0Ch CUIIbHOE MoJieraHmne
CMecHu, 4TO B YCJIOBUSIX MPOM3BOACTBA HEN3OEXHO npu-
BOAMUT K 60SIbLUMM NOTEPSM Npu yoopke ypoxasi. A30THble
yoo6peHmns NoBbIWany yCTONYMBOCTb CMECU K MONEraHuIo,
4TO Aenano ee 6onee TEXHONOMMYHOM 1 06ecnevnBano CHN-
XeHne NoTepb nNpu ybopke.

3aknoyeHme

[MpoBeneHHbIE NCCNenoBaHNs NOKasanun, YTo NpPUMeHe-
Hue Huskon (30 kr/ra), cpeaHen (60 kr/ra) n NOBbILEH-
Holt (90 kr/ra) po3 as3oTHbIX yOooOpeHnin noa, BMKO-MLe-
HUYHYIO CMECb MOBbLILAET YPOXAaMHOCTb 3epHa CMecwu
cooTBeTcTBEHHO Ha 12,3; 18,5 n 21,9% nonHocTbio 3a
CYET MLWEHNLbI, @ TAKXE MOBbILAET YCTONYMBOCTb CMECH
K moneraHuio, HO NPakTU4Yeckn He BAMSEeT Ha cOop Genka
C ypoxaem 3epHa. Hambonbluylo apPekTMBHOCTb MMe-
0T a30THble yaoOpeHMs B YCNOBUSAX 3aCyxu, KOrga Cum-
6uoTuyeckas dukcauma a3oTa BO3gyxa BUKOM NOCEBHOM
ocnabneHa. Bo BnaxHble roabl 9O@PEKTUBHOCTb a30THbIX
yooObpeHuii nposiBNSIeTCs B MOBbILWEHUM YCTOMYMBOCTU
noceea K NnoneraHunio, YTo aenaeT cMecb 6osiee TEXHONO-
rmyHom npm ybopke.

MpurbGaBka ypoxas 3epHa cMecu Ha 1 Kr MUHepasnbHO-
ro coctasuna npu nose Nyy — 6 kr/ra, Ngg — 4,5 kr/ra,
Ngo — 3,9 kr/ra. Takum o6pasom, Hanbosee Lesecoobpas-
HbIM SIBNSIETCHA NMPUMEHEHWE NOA BUKO-MLUEHNYHYIO CMECH
a30THbIX yoo0bpeHunii B oo3e 30 unum 60 kr/ra.
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BnusHune a30THbIX yA0OpeHniA
Ha 3ePHOBYIO NPOAYKTUBHOCTb
BMKO-MLWEHUYHON CMecH

PE3IOME

AKTyanbHOCTb M MeTOAbl. B N0neBOM OMbITE B YCNOBUSX AEPHOBO-MOA30ANCTON CY-
MecYaHoi NOYBLI M3YHEHO BIMAHME TPEX [03 a30THbIX YA00peHuii (Ng), Ngy 1 Ngy) Ha
GopMmMpoBaHME ypoxas CEMSIH BUKM MOCEBHOMN B CMECU C SPOBO NIEHNLEN.

Pe3ynbratbl. B cpefHeM 3a roabl UCCNefoBaHuin ypoxanHOCTb CEMSIH BUKW NOA, BAN-
SHUEM a30THbIX yA0OpeHUi i CHU3MIach Npu A03e MuHepanbHoro azota 30 kr/ra Ha
12,7%, npun po3e 60 kr/ra — Ha 26,4%, npu no3e 90 kr/ra — Ha 36,4%, a ypoXanHOCTb
3epHa ApOoBOV MLEHULLbI BO3POCAa COOTBETCTBEHHO B 1,8; 2,5 1 2,9 pasa. JocTosep-
HOE CHMXEHME YPOXaiHOCTM BUKM HAabt0Aanoch Npy [o3ax MuHepaibHoro asota Ng,
1 Ngg, YPOXAHOCTb 3epHa NIIEHNLbI JOCTOBEPHO BO3pacTana npy BCex [03ax MuHe-
panbHoro asota. Hambonbluyto aphEKTMBHOCTL MMENN a3oTHbIe yaobpeHus B ycno-
BUSIX 3aCyXu, Koraa cumburoTmyeckas durkcaums a3ota BO3yxa BUKOIM NoceBHOM Gbina
ocnabneHa. B ycnoBusix noBbILLEHHOrO YBNAXHEHWS a30THbIE YA0OpEHMS He obecneun-
Bann NpmbaBkM ypoxas 3epHa CMECU, HO MOBbILIAMM YCTONYMBOCTL NOCEBA K nosera-
HWIO, YTO ienano cMecb 6o1ee TEXHONOrMYHON Npu YOopKe.

Effect of nitrogen fertilizers on the
grain productivity of vetch and
wheat mixture

ABSTRACT

Relevance and Methods. The effect of three doses of nitrogen fertilizers (N, Ng, and
Ng,) on the formation of a crop of vetch seeds mixed with spring wheat was studied in a
field experiment in sod-podzolic sandy loam soil.

Results. In average for the study years, the yield of vetch seeds under the influence
of nitrogen fertilizers decreased at the dose of mineral nitrogen 30 kg/ha by 12,7% at
a dose of 60 kg/ha by 26,4% at a dose of 90 kg/ha by 36,4%, and grain yield of spring
wheat increased, respectively, 1,8; 2,5 and 2,9 times. A significant decrease in the yield
of vetch was observed at doses of mineral nitrogen Ng, and Ny, the yield of wheat grain
significantly increased at all doses of mineral nitrogen. Nitrogen fertilizers were most
effective in drought conditions, when the symbiotic fixation of air nitrogen in the crop
area was weakened. Under conditions of increased moisture, nitrogen fertilizers did not
provide an increase in the grain yield of the mixture, but increased the resistance of the
crop to lodging, which made the mixture more technologically adapted to harvesting.
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BeepeHne

Buka noceBHass — ofHa U3 Hanbosnee pacrnpoCTPaHEH-
HbIX OAHONETHUX TPaB HeyepHO3EMHOM 30HbI. B Kanyxckon
06nacTn OHa LWMPOKO WCMNOJSb3yeTcs AS NPOU3BOACTBA
KOPMOB B cocTaBe 6060B0-31aK0BbIX 3epHOCMeceli [1, 2].
Kak kopmMoBasi KynbTypa OHa UMeeT MHOIO IOCTOMHCTB: 3TO
1 BbICOKOE copepxaHue 6enka B 6uomacce (oo 21%), n
[onro He rpybetowmin ctebenb, U BbiIcokas 06IMCTBEHHOCTb
(mo 60%) [3]. OgHaKko C TEXHONOIMYECKOW TOYKM 3PEHUS Y
Heé uenblii psg HeaoCTaTKOB: CUIbLHO Moneralowuin crte-
6enb, PacTsSHYTLIN Nepuoa, UBETEHMS, HeAPYXHOe co3pe-
BaHMe CeMsH, pacTpecknBaemMocTb 6000B Mpu Co3peBa-
HUK, CNOCOBHOCTbL K BO30OHOBIEHUIO BEr€TaTMBHOMO pocTa
no6eros Npu N30bLITOYHOM YBRAXHEHUN B MEPMOS, HanMBa
60060B — Hayana co3peBaHns cemMsiH [3]. 3T HepgocTaTkm
co3fgatoT 6onblume npobriembl NPy BO3AebiBaHUN BUKU Ha
cemeHa.

[nsa noBbIlWEHNSA YCTOMHYMBOCTM MOCEBOB K MOJIEraHUIO
pPEKOMEHOYETCS BbICEBATb BUKY B CMECW C KynbTypamu,
MMELLMMW NPOYHbIN, Henoneratowmin ctedbens. Mpu Bo3-
JenbiBaHUM Ha 3ENEHYI0 MacCy XOPOLLO 3apeKoOMeH0Bana
cebs1 BUKOOBCSIHAsi CMECh, HO Npu BO3Ae/bIBaHNUM Ha ceme-
Hay Heé BbIABUSICS P HEeA0CTaTKOB: cnabasi ycTOM4MBOCTb
CONOMWHBI OBCA K MOJIeraHnio, 0COBEHHO BO «BaXHbIE»
roApl; OCbINAaeMOCTb 3epHa oBca B ¢pase NoJIHOM CNenocTy;
BblCOKasi 0BJIMCTBEHHOCTb OBCA M MHTEHCUMBHOE Hakomnne-
Hue 61oOMacChl OBCOM, YTO CHUXAET CEMEHHYIO NPOAYKTUB-
HOCTb BUKM [4].

B kauecTBe ansTepHaTUBbI AJ151 CEMEHHbIX MOCEBOB BUKMN
npeanaraeTca fposas nweHuua [5; 6]. MpenmywecTesom
SIPOBOW MLLEHULBI ABNSIETCH TO, YTO OHa MMeeT bonee XEcT-
KW, 4eM y oBca, cTebesb, MEHbLUYI0 OBANCTBEHHOCTb U
BbICOKYIO YCTOMYMBOCTb K OCbINaHUIO 3epHa Npu nepecTtoe.
OCHOBHbIM HeAOCTaTKOM SIPOBO MLEeHULbl sBnseTcs 60-
Jlee BbICOKasi MO CPaBHEHWIO C OBCOM TpeboBaTesibHOCTb
K MA040POAMIO MOYBLI, MO3TOMY Ha HU3KOMIOO0POAHBLIX
noy4sax Heob6xoAMMO NPUMEHSATL MOBbLILLEHHbIE 403bl MUHE-
pasbHbIX yoobpeHuii.

Cuctema ynobpeHus 6060B0-3/1aK0BbIX CMECE UMeeT
CBOU 0COBeHHOCTU. Ecnu B oTHOLWEHNN HOCPOPHBLIX U Ka-
NWAHBLIX yOOOPEHUIA MHEHME OOHO3HAYHO — HEOOXO0AMMO
BHOCUTb pacyéTtHble Ao3bl P,Og 1 K,O Ha nnaHvpyembilii
ypoxali, TO C a30THbIMW yO0BPEHMSAMN BCE 3HAYUTESLHO
cnoxHee. PaHee HamMu GbINO NOKa3aHO, YTO NPUMEHEHME
a30THbIX YOOOPEeHNin Noa, BUKOOBCSHYIO CMECb YyCUINBaeT
pasBuTME OBCaA W MPUBOAUT K YrHETeHWo BUKNU. CTeneHb
YrHETEeHUS BUKW 3aBMCUT OT A03bl a30THbIX YAOOPEHUA 1
yCnoBuii yBRaxHeHus [7; 8; 9], noaToMy [AJ1 KOHKPETHO-
ro Buga 6060B0-311aKOBO CMECU B KOHKPETHbIX MOYBEH-
HO-KJIMMATUYECKNX YCNOBUSX Heobxoommo 060CHOBaTb
onTUMasibHY0 [03Y a30THbIX yA0OPEHU C TeM, 4TOOLI cHa-
NlaHCUpOBaTh Pa3BUTME 0OOMX KOMIMOHEHTOB CMecu 1 obe-
CMeynTb BbICOKYID YPOXalHOCTb CMECW, AOCTaTO4YHO Bbl-
COKYIO YpPOXaliHOCTb 6060BOr0 KOMMOHEHTa U A0CTaTO4YHO
BbICOKYIO YCTOMHYNBOCTb MOCEBOB K MOJIEFAHNIO.

Lenb n MmeToaunka uccnenoBaHuni

Llenb nccnenoBaHuii — 060CcHOBaTb ONTUMaNbHYIO A03Y
a30THbIX ya00peHuin Npu BO3aeNbiBaHNN BUKO-MLLEHNYHOM
CMECU Ha CeMeHa Ha AEepHOBO-NOA30/IMCTON CyrnecyYaHom
rMoYBeE B YCNOBUSX LEHTPaNbHOro panoHa HevyepHo3emMHom
30HbI.

[Moneson onbIT NPOBOAMAN HaA ONbITHOM none Kanyx-
ckoro dunmnana PTAY — MCXA nmenn K.A. Tummnpsisesa B
2018-2019 ropnax. Cxema onbiTa BKIoYana 4 BapuaHTta: 1.
N, (6e3 ynobperuir); 2. Ng, (30 kr/raN); 3. Ng, (60 kr/ra N);
4. Ngo (90 kr/raN).

AGROCHEMISTRY

OnbIT 3aN10XEH METOAOM PEHOOMN3NPOBAHHbLIX MOBTO-
peHUNn B 4-KpaTHOM MOBTOPHOCTM. Hopma BbiCEBA BUKMU
nocesHon coctasuna 1,5 MaH WT. /ra, ApoBON NEHNLbI —
3,5 MJTH LWIT. /ra BCXOXWUX CEMSIH.

[Mo4yBa ONbITHOro yyacTka — AEPHOBO-NOA30AMCTas Cy-
necyaHasi. ArpoxmMmyeckasi XxapakTepucTuka MaxOTHOro
CNos NoYBbI: coaepxaHue rymyca (no Tiopuny) — 1,1-1,3%,
noaBmxHoOro kanusa n docdopa (no KnpcaHory), CooTBeT-
cTBeHHO, 71-80 n 228-252 mr/kr nousbl, pH., .. (TOCT
26483-85) — 5,6-5,8; B — 0,5 mr/xr; Mo — 0,23 mr/kr no-
YBbI.

B nccnepnoBaHusix MCNosib30BanuCh OOLWENPUHATLIE Me-
ToAObl NpoBeneHns nonesblx onbitos [10; 11].

Pe3ynbTaThl UCCNepoBaHun

Buka noceBHas o4eHb YyBCTBUTENIbLHO pearnpyeT Ha Oe-
duumnT Bnarm B no4se. Ha cynecyaHom noyse ypoxan e€ 3a-
BMCUT OT KOJINYECTBA 0CAAKOB. [1pn 3TOM BaXKHO HE CTOJIbKO
obLee KONM4ECTBO OCaAKOB 3a BEretauumio, CKOIbKo pac-
npeneneHne ux rno nepuogam seretauyn. B 2018 r. konnye-
CTBO OCaZIKOB B Mae 1 noHe coctaBuno 39,4 n 22,7 MM, 4To
cooTBeTCTBEHHO B 1,4 1 3,0 paza MeHbLUE KIIMMAaTUYECKOMN
HOPMBbI. B Taknx 0OCTPO 3aCyLUIMBLIX YCNOBUSAX YPOXaMHOCTb
BUKM Oblna KpaiHe Hu3kol (0,18-0,21 1/ra), a3oTHble yao-
OpeHus He oKa3anu He HEE CYLLECTBEHHOMO BAVSIHWS (Tabn.).

ApoBas nuweHnua — BGosiee 3aCyxoycTonumBas KynbTy-
pa, ypoxalHocTb ee B 2018 roay 6bi51a 3Ha4NTENbHO Bhille
YPOXalHOCTN BUKM NOCEBHOM 1 cOCTaBuna no BaprMaHTam
onbiTa 0,43-1,30 1/ra. A30THble YOOOpPEeHNs A0CTOBEPHO
NoBbILIANIM YPOXANHOCTL MNeHuubl. Obwas ypoxanHoCTb
CMecCU Takxke JOCTOBEPHO BO3pOca: Npu A03e MUHepasb-
Horo a3oTa 30 kr/ra — B 1,7 pa3sa, npu go3e 60 kr/ra — B
2,0 pasa, npu po3e 90 kr/ra — B 2,3 pasa.

MpOoTNBOMNONOXHYIO KapTUHY Mbl Habnogaem B 2019 .,
Korga KonmM4yecTBO OCaAKOB B MIOHE (KPUTUYECKOM OJ151 BUKMN
NMOCEBHOM MeECsILE) NPEBLICUIO CPEAHEMHOIONETHNE 3HA-
YyeHus B 1,7 pa3a. Buka pa3suBanacb 6ypHO, yrHeTas niie-
HULY. YPOXaNHOCTb CEMSIH BUKM HA KOHTPOJ1e (6e3 a30THbIX
ynob6peHuin) coctasuna 1,99 1/ra, a ypoxamHOCTb 3epHa
nweHnupl Tonbko 0,31 T/ra, YTO Aaxe HWXe, YeM B 3acCyLu-
nmeom 2018 roay.

Tabnvua. YpoxainHOCTb 3epHa BUKO-MILEHUYHON cMecH, T/ra

Table. Grain yield of vetch-wheat mixture, t/ha

B T.u.
Top, Bapuant Bcero
BUKa nwexnua
No 0,63 0,20 0,43
N3, 1,06 0,21 0,85
2018 Nsgo 1,29 0,20 1,09
Ngo 1,48 0,18 1,30
HCPgs 0,08 0,05 0,06
No 2,30 1,99 0,31
Na, 2,22 1,71 0,51
2019 Nsgo 2,17 1,43 0,74
Ngo 2,14 1,30 0,84
HCPgs 0,19 0,24 0,09
Ny 1,46 1,10 0,37
N, 1,64 0,96 0,68
B cpegHem

Nsgo 1,73 0,81 0,92
Ngo 1,81 0,74 1,07
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Mpn BHECEHWM a30THbIX YO0OPEHUI YPOXANHOCTb BUKMN
CHUXanacb, U TeM CUNbHee, YeM 60Jblle 0032 MUHEPASTb-
Horo asoTa. lNpu po3e azota 30 Kr/ra ypoxanHOCTb CEMSIH
BUKM cHM3unacb Ha 14,1%, npu nose 60 kr/ra — Ha 28,1%,
npw po3e 90 kr/ra — Ha 34,7%, a ypoXXalHOCTb 3epHa niie-
HULbI BO3pOCcia cooTBeTCTBEHHO B 1,6; 2,4 1 2,7 pa3a. Npu-
YMHa TakoW peakumm KOMMNOHEHTOB CMeCK 00yCoBieHa He
TOJIbKO CHUMXEHWEM aKTUBHOCTM CUMOUOTUYECKON durKca-
uMen a3oTa BO3ayxa BUKOM NOCEBHOM NOA BANSIHUEM a30T-
HbIX ya006peHuit, 4To 6blNo NokazaHo HaMmu paHee [8, 9], HO
1 BO3pACTalOLLEN KOHKYPEHUMEN CO CTOPOHbI MLUEHULBI.
JlocToBEPHOE CHUXEHME YPOXAAHOCTN BUKM Habno4anochb
npu fosax MvHepanbHoro asota Ngy 1 Ngg, YPOXanHOCTb
3epHa MnweHnLbl 4OCTOBEPHO BO3pacTana Npu BCex [03ax
MWHEepPanbHOro a3oTa.

B cpenHem 3a roabl CCneaoBaHNn ypOXKanHOCTb CEMSIH
BUKW NMOJ, BIUSIHUEM a30THbIX yA00OpeHuii cCHM3nnacb npu
no3e MuHepanbHoro azota 30 kr/ra Ha 12.7%, npu nose
60 kr/ra — Ha 26,4%, npu no3e 90 kr/ra — Ha 36,4%, a
YPOXarHOCTb 3epHa APOBOM NWEHULbI BO3POCNa COOTBET-
ctBeHHo B 1,8; 2,5 1 2,9 pasa. Bospocna 1 ypoxaiHOCTb
CMecu — COOTBETCTBEHHO Ha 12,3%; 18,5% 1 21,9%. lMpn-
6aBka ypoxas 3epHa cMecu Ha 1 Kr MMHepanbHOro asorta
coctasuna npv nose Ngy — 6 kr/ra, Ngg — 4,5kr/ra, u
Ngo— 3,9«kr/ra.

BaxHbIM nokasatenem pgng BUKOCMECEN sBNsSieTCH
YCTONYMBOCTb K MOMEraHn0, 0COBEHHO BO BfIaXKHbIE FOAbI.
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B 2019 r. Ha KOHTpoOJsIe HabNAAN0Ch CUIIbHOE MoJieraHmne
CMecHu, 4TO B YCJIOBUSIX MPOM3BOACTBA HEN3OEXHO npu-
BOAMUT K 60SIbLUMM NOTEPSM Npu yoopke ypoxasi. A30THble
yoo6peHmns NoBbIWany yCTONYMBOCTb CMECU K MONEraHuIo,
4TO Aenano ee 6onee TEXHONOMMYHOM 1 06ecnevnBano CHN-
XeHne NoTepb nNpu ybopke.
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CROP PROTECTION

YIPO3A NMPOBOJIOYHUKA. KAK KOHTPOJINPOBATD?

B CcBA3M C M3MEHEHMEM KNMMaTa W NEPEXOAO0M Ha MUHUMANbHbLIE TEXHONOrMM 00PaboTKM NOYBbLI PE3KO
BO3POCNA Harpyska MOYBEHHbIX BpeauTenei. AToT (akT OTMeYaloT BCE CENbX03MPOWU3BOANUTENMN Ha
Tepputopun Poccumn. OoHUM 13 rNaBHbIX BPEJOHOCHBIX 0OBLEKTOB SBASETCA NMYMKA XyKa-LenkyHa —

NPOBONOYHMUK.

B HacToswee Bpems muposas dayHa LenKyHOB Hac4u-
TbiBaeT CBbllwe 9 ThiC. BUOOB, U3 HUX B Poccum obutaet
okono 800, BpeaoHOCHbI No4th 50 (k Hanbosiee onacHbIM
npuHaanexat Agriotes, Athous, Selatosomus, Melanotus,
Limonius, Corymbites, Adrastus n HekoTopble apyrue).
MprynHaembIn MU Bpes, BbipaxaeTcs B NOeAaHUM KOp-
HeW, MOnoAbIX MPOPOCTKOB U TYHHENNPOBAHUN CEMSIH U
noa3emMHbIX Yyactel ctedbnsa. Kpome atoro, u3-3a noepe-
XOEHHOM KOPHEBOM CUCTEMbI pPacTeEHUsI MOryT CcTpagaTb
OT YMEHbLUEHHOro NOCTYM/IEHUS BOAbl N NUTATENbHbIX Be-
wects (Keiser et al., 2012).

MoTeHuManbHas NIOAOBUTOCTb PA3/INYHBIX BUAOB XY-
KOB-LLIESIKYHOB B cpegHeM cocTtasnsieT 200 auu, npu aTom
JIMYNHKM — MNPOBONOYHUKN — 00NagaloT BbICOKOW BbIXM-
BaeMocTblo. OHU TUrpodunbHbl, TPEOYIOT MOBbILEHHOMN
BJIQXXHOCTW MOYBbI M CMOCOGHbI MUFPMPOBATL FOPUIOH-
TasbHO M BEPTUKANBLHO B pasfiMyHble ee cnou. Mpu yuc-
NIEHHOCTN BpeamTenein, MpeBbIAoWENn 3KOHOMUYECKUN
nopor BpeaoHOocHocTw (OMB), nmoTepu ypoxas Ha npo-
nawHbIX KynbTypax Moryt coctaBnsatb 30-60 %. OMNB ans
NMPOBOJIOYHMKA Cnefylowmii: 03MMble nepen noceBoM —
5-10 nuu. / kB. M; caxapHas CBeksia nepepn TOYHbLIM MO-
ceBOM — 2-3 nuy. / KB. M; KyKypy3a nepen noceBoMm —
5-8 nnu. / KB. M; NOACONIHEYHUK, BCXOAbl, — 3—5 Nny. / KB. M;
cos1 0o nocesa — 2-3 nny. / KB. M.

B cBSI3n ¢ Tem 4TO MccnenoBaHusa No BUAOBOMY COCTa-
BY, MECTOObUTaHMO, BPEOOHOCHOCTU LWENIKYHOB MPaKTu-
yeckn He npoBoaunuck ¢ 1990-x ronos, BO3HMKNA HEOO-
XOOAMMOCTb B UX BO30OHOBNEHUN. K TOMY Xe B YCNOBUSIX
BO3POCLUE BPELOHOCHOCTM BpeauTens 6e3 npoBeneHus
3aLMNTHBIX MEPOMPUSATUA MOXHO NPAKTUYECKM NMOMHOCTbIO
noTEPATb YPOXar caxapHOW CBEKJIbl, KYKypy3bl UK NOACO-
JIHEYHUKA.

B 2017-2019 ropax npoBefeHbl MOYBEHHbLIE PACKOMKMN
C LLENbIO YCTAHOBNEHUS YNCTIEHHOCTU JINHNHKN XYyKa-LLen-
KyHa B BECEHHWI nepuod. Meponpusatua npoBefeHbl B
450 xos3qiicTBax Ha nnowaau 6onee
200 mnH ra.

O6cnenoBaHNs  HayMHanuM — npu
YCTOMYMBOM MOBLILLIEHUN TEMMNEPATY-
pbl BEPXHUX CIOEB MOYBbI Ha ryOuHe
10 cm go +9 °C. MeToauvika n TexHMKa
obcnepoBaHvs  nonen  cnegyowme.
Mpo6kl paamepom 0,25 kB. M (50 x 50
CM) pacnonaranu no ABYM AuaroHa-
NaM yyacTka nmbo B LUaxMaTHOM Mo-
paake. Ha none nnowappto oo 50 ra
otbupanock 8 npob, no 100 ra — 12
npo6, a Ha npesbiwaiowmx 100 ra —
16 nNpob6. Bcex obHapyXeHHbIX n4un-
HOK cobupann B cocyad, Ha KOTOPOM
oTMeYann HoMep npobbl, NyouHy,
npeawecTByIOLLYIO KynbTypy. B nabo-
paTopHbLIX YCNOBMAX Onpenensanach
BMOOBas NPUHAANEXHOCTb LLENKYHOB
no kaxgomy obcnenyeMomy nosio.
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B peaynbraTe npoBeaeHHbIX MOYBEHHbLIX PACKOMOK BbISIB-
JIEHO, 4TO Hanboee MacCoBbI BUA, — LLENKYH NOCEeBHOWN, OH
cocTaBnsieT 68,0 %. KpbiMckuii LenkyH obHapyxeH B 12,2 %
npo6, ctenHon — B 5,1 %, 6ypoHoruin — B 9,9 %, 6nects-
wmin — B 3,1 %, LWenKyH wnpokuii — B 1,7 % obpa3uos.

Pesynbrathl NpoBeAeHHbIX MOYBEHHBLIX PACKOMOK Nnokasanm
BbICOKYO YNC/IEHHOCTb MPOBOIOYHMKOB, KOTOPasi B 60NbLUMH-
cTBe c/yyaes npeBbiwaeT INB Ha Bcex Nosisix ceBO0OOPOTOB.

B AnMHamuke 4MCNEeHHOCTU LWeNKyHOB Habniogaercs
TeHaeHums K HapacTaHuio. MNMoroaHele ycnosua 2017-2020
ronoB 6binv 6naronpuATHLI AN Pas3BUTUS IMYMHOK U pea-
nm3aunmn BMOTMYECKOro noTeHuuana umaro LesikyHoB, B
cBA3M ¢ Yem B cnepyowem, 2021 rogy cnegyet oxupatb
BbICOKOW YMCNIEHHOCTU XYyKa-LeNikyHa U BPenooHOCHOCTU
NPOBOJIOYHMKA.

KomnaHus «CuHreHTa» npegnaraet HagexHoe peLleHne
[aHHOWM npobnembl B BUAE 3aBOACKOW 00paboTkM CeMSsH
TEXHUYECKMX KYNbTYP.

[ns rnbpraos NoacoHeYHMKa AOCTyNHA HOBas UHCEKTU-
LmaHas obpaboTka cemsH — KPYMSEP® dOPC-TexHonorus,
KoTOopass obecneynBaeT HALEXHbIA KOHTPOJIb MOYBEHHbIX
W Ha3eMHbIX BpeamuTenei M MakCUMASIbHYIO BCXOXECTb
CeMsH.

[na rnbpuaos Kykypyasbl npeaHasHaseH GOPC® 3EA —
NBYXKOMIMOHEHTHbIM MHCEKTUUMOHbLIA npenapat ajs obpa-
60Tk cemaH. KPYM3EP® dOPC sawmiiaet BCXodpl Cu-
CTEMHO, HO €ro MUHYC B TOM, 4TO 11 KOHTPONS BpeanTenei
OHU OOMKHbI PU3NYECKM NOBPEOUTL PACTEHUS U NONYYNTb
NeTanbHyo [03Y OEACTBYIOLLErO BELLECTBA YePe3 POTOBOM
annapar. Moatomy 8 @OPC® 3EA 1 no6asneH BTOpoii Mexa-
HWU3M 3alMTbl, NpeacTaBnsoLwmin coboi rasosyto dasy: no-
cJflie nocesa 1 Npu HaCTYMNJIEHMM ONMTUMASbHOM BNAXHOCTU
No4Bbl BOKPYr CEMEHN 00pal3yeTcs 3alumTHas ra3osas cde-
pa, KoTopas NPensaTcTByeT GM3N4ECKOMY KOHTaKTy Bpeau-
Tens ¢ obpaboTaHHbIM cemeHeM. [JaHHbii addekT coxpa-
HAEeTCS B TeyeHue 45 gHen C MOMeHTa NPopacTaHNs CEMSH.

| Puc. 1. ®aktiieckoe pacnpoctpaHeHue NpoBoNOYHUKA N0 PE3YSLTAaTaM NOYBEHHBIX PACKOMOK

IKICMMNAPOS Ha 1 M°
orl1god

ord o 6
ot T Ao 10

Bonbwe 10

ISSN 0869-8155




| Puc. 2. MpuGaska K rycToTe CTOSHNS PACTEHMIA Kykypy3bl Ha 1 ra (47151 73 OMbITOB)

CoxpaHeHHas ryctoTa, wr./ra. Kykypysa
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B 2019 roay «CuHreHTa» npoena 6onee 70 nponsBoa-
CTBEHHbIX ncnbitaHuii @OPC® 3EA B pasnunuHbix permoHax
Poccuiickon depepaumn: KpacHopnapckom, CTaBponosib-
CKOM kpasix, PoctoBckown, Boporexckon, Kypckon, Jinnew-
koi, Tambosckol, Opnosckoli, Kypckoii, Benroponckoin,
BpsaHckoii, Camapckon, CapartoBckoi, Bonrorpaackoi,
OpeHbyprckoe 06nacTsx, a Takxe B pecnybnukax TatapctaH
1 Bawkunpusa. Bo Bcex onbiTax Ncnosib30BanmMch CEMeHa Ky-
Kypy3bl B 06pabotke @OPC® 3EA. MOHUTOPUHI NOYBEHHBIX
BpeauTenen npoBOAMAM MyTEM MOYBEHHbIX packonok. B
dasy 1-3 nucTbeB 1 nepesn yobopKkon y4uTbliBanacb rycto-
Ta CTOSIHUS pacTeHW, BO BpemMsi YOOpPKN — ypOXanHOCTb
(6nonormnyeckan n xo3ancTeeHHas). CpegHas npubaska K
ryctote cocTtaBuna 2,7 TbiC. LWUT. HA ra, MakcumasnbHas —
4 TbIC./ra NPV BbICOKOM OHE MOYBEHHOr0 BpeauTens
(6onee 10 ak3. Ha 1 kB. M), MUHUManbHas — 2,5 u/ra. Co-
XpaHeHWe ryCToTbl CTOSIHUS PacTeHWA B OMbITax MPUBENO
K YBENIMYEHUIO YPOXaANHOCTN Ha 2—7 u/ra. Mpu ctonmMmocTun
06paboTkn POPC® 3EA 900 py6. Ha OHY MOCEBHYIO eau-
HULY 3aTpaTbl OKYNatTCs cpasy Xxe, a pakTUYeckunin octa-
TOK — 3TO [ONOJSIHUTESNbHAsS NPUObINb C KaXXA0ro rekrapa.

®OPC® 3EA — 04eHb TEXHONOrMYHBIN NPOAyKT. Ero ¢hop-
MynsiUMsa — Kancysbl, pa3paboTaHHble Takum 06pasoMm, YTO
npenapar Ha4YMHaeT AeNCTBOBATb TONLKO NPW HaNM4Ynmn Bna-
rm. B cyxoM COCTOSIHUM HAaHECEHHbI Ha CemMeHa npenapat
NPaKTUYECKN HE TEPSIET CBOMX 3aLLMTHBIX CBOMCTB AaXe npu
XpPaHeHUU B TEYEHNE ABYX NIET. DTOT PaKT NOATBEPXKAAIOT pe-
3ynbTaThl ABYX/IETHErO OMbITA: CEMEHA OOHOM 1 TOW Xe nap-
T 2016 roga xpaHUInUCb B CTaHAAPTHBIX YCIIOBUSIX; YaCTb
cemsiH obpabaTkianace POPC® 3EA, nocne 4ero yeTbipex-
KpaTHO NPOBOAMN aHanM3 N1abopaTopPHON BCXOXECTH.

B 2018 roay, nocne aByx neT XxpaHeHWUs, JAaHHbIE ceMe-
Ha NMOCesnn B ABYX JIOKAUMSX C BbICOKOW HarpysKkow npo-
BOJIOYHMKA. M3 AaHHbIX Tabnuubl 2 BUOHO, YTO MPOAOYKT
®OPC® 3EA 3a ABa roga xpaHeHusi He NMOBAUAN Ha BCXO-
XECTb CEMSIH M HE NoTepsn cBoen 3adPEKTUBHOCTN.

Takxe HemManoBaXHbIM GakTOpPoOM 3PPHEKTUBHOCTUN TEX-
HOJIOMMKN 3aLUTBl CEMSIH SIBASIETCA KayecTBO 00paboTku
NOCEBHOro marepuana. 3a4acTylo Ceflbx03Mnpon3BoaAMTE-
JIX UCMOJIb3YIOT HEMOAXOASALLYIO (HEOTKANMOPOBAHHYIO UN
MCMNONb3YEMYIO HE MO Ha3HAYEeHMIO) TEXHUKY OJ1si 06paboT-
KM CEMSIH, B pe3ynbTaTe A03MpOoBKa Npenapara MOXET He
COOTBETCTBOBATb 3arnjlaHMPOBAHHOW, CeMeHa TpaBMUpYy-
I0TCS, NPOXoAs Yepes3 arperatbl MalUWHbI, YTO HaMPsMYy0
BJIUSIET HA X NONEBYIO BCXOXECTb.

Pap xo3aiicTB NnoggepraioT cemeHa, 06paboTaHHble dyH-
ruMaHbIM NpenapaTtoM Ha 3aBofe, NOBTOPHO 0bpaboTke
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I Tabnuua 1. JlabopaTopHas BCXOXECTb
JaGopatopHas
patop| JaGopatopHas
JNaGopatopHas BCXOXECTb
MpoaykT o BCX0XeCTb nocne
BCXOXECTb, % nocne roga
o ABYX NeT XxpaHeHusi, %
XpaHeHus, %
CraHgapt 95 95 94
®OPC® 3EA 95 94 94

I Tabsvya 2. TycToTa CTOSAHUS pacTeHuili Ha MOMEHT NPOBEeAEHUS yyeTa

Jlokaumsa 1 (4 3ka.
NpPOBO/OYHMKA HA

Jlokaumsa 2 (7 3ka.
NPOBOJIOYHUKA Ha

1 kB. M) 1 k8. M)
Hopma BbiceBa, ThIC. WT. / ra 65 80
2014 1), e e /8 % "
mongme & n
POPC® 3EA (06paboTka 62 79

2016 r.), ThiC. WT. / ra

WHCEKTULMAHBIM KOMMOHEHTOM. YTO B mUTOre nonydaerca?
«3aBoAcKMe» CemMeHa Ha CBOel NoBEpPXHOCTU UMEIOT Nonu-
MEPHYIO 3aLMTHYIO NNIEHKY C coaepXaHnem OyHrMUMAHOro
KOMMoHeHTa. Mpu NoBTOPHON MX 06paboTKe UHCEKTULMA-
HbI1 KOMIOHEHT HE MOXET B NOJIHON Mepe aacopbupoBaTbcs
OKONOMIOAHMKOM, Ha KOTOPOM YX€ HaxogmuTcs nonnmMmep, v
VMHCEKTULMAHBIA Npenapar He NonaaaeT Ha CEMEeHHOoM maTte-
puan B Heo6x0aMMOI 103MPOoBKe. B pe3ynbtaTe apdekTms-
HOCTb NPOAYKTa CHMXaeTcs, a 3aTpaTbl He OkynarTcs. Tak-
e Nnpu NOBTOPHOM 06paboTke cemMeHa TPaBMUPYIOTCS, YTO
HEeraTMBHO CKa3blBAETCH HA NX NMOJIEBOWN BCXOXECTU.

OkcnepTbl «CUHIEHTbI» NMPUOEPXMBAOTCA MHEHUS, 4TO
cemMeHa A0JXHbl ObITb 06paboTaHbl B 3aBOACKUX YCNOBUAX
C MCNOMb30BaHNEM CreumanbHbiX MalWH WU TEXHONOMUN,
KOTOpble NO3BOSAOT KAYECTBEHHO HAHECTU NPOAYKT.

«CuHreHTa» npeanaraeT Cenbx03NpPOou3BOAUTENAM Ce-
MeHa KyKypy3bl, 006paboTaHHble cpady OYHrMUUAHLIM U
MHCEKTUUMAHLIM npenapatammn (MAKCUM® KBATPO +
®OPC® 3EA). [laHHOe peLleHne No3BONSET CHU3UTbL PUCK
Heka4yecTBEeHHON 06paboTKM CEMSH U 3a CHET 3TOro MoBbI-
cuTb 9ODEKTUBHOCTb CPEACTB 3aLUMTbI PACTEHUA U YPO-
XaNHOCTb KyNbTYpbl, @ Takke CHU3UTb ce6eCTOMMOCTb KO-
HEYHOW NPOAYKLNN.
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Acanthospermum hispidum DC.
(Asteraceae) — noTteHuuanbHas
yrpos3a ans CenbCKoro Xxo3amMcTea
Poccum

PE3SIOME

Acanthospermum hispidum DC. - 10xHoamepukaHCkoe COPHOe PacTEHWE C BbICOKUM
MHBa3MBHbLIM MOTEHLMaNom, 3acopsioliee 6onee 25 OCHOBHbIX CENbCKOXO3SNCTBEH-
HbIX KyNnbTyp. B pesynstate npoBeaeHHbIX UCCNEAOBAHMIN YTOYHEH DUTOCAHUTAPHBI
cTaTyc BMAaa Kak OTCYTCTBYIOLWMIA Ha TeppuTopun Poccuitckoii Pepepaumnn. B pabote
npoaHanu3npoBaHbl BuAbI NOAKAPaHTUHHON NPOAYKLMU 1 NOKa3aHbl BO3MOXHBIE NyTK
npoHnKHOBeHMs A. hispidum B Poccuio.

Acanthospermum hispidum DC.
(Asteraceae) — potential risk of
Russian agriculture

ABSTRACT

Acanthospermum hispidum DC. is a South American weed with high invasive potential
that infects more than 25 major crops. As a result of the research, the phytosanitary
status of the species as absent in the territory of the Russian Federation was clarified.
The types of regulated products were analyzed and possible ways of A. hispidum
penetration into Russia were shown in article.
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Acanthospermum hispidum DC. (konio4ecemMsiHHUK KO-
POTKO-LLETUHNCTLIN) — OQHONIETHEE pacTeHMEe CEMENCTBRA
Asteraceae, xapakTepHoe Ansi TPOMMYeckux 1 cyoéTponu-
yeckmx pernoHoB HOxHon Amepukm [9]. C XIX Beka Hava-
nacb 9KCNaHCUSA BUAA Ha APYrMe KOHTUHEeHTbl: B CeBEpHYIO
Amepuky, AscTpanuio, Asmio n Adpuky [10, 15]. Pacnpo-
cTpaHeHune A. hispidum Ha ppyrmne KOHTUHEHTbI CBA3aHO C
pPasBUTVIEM TOPrOBbIX OTHOLIEHWIA B MUPE U BLIBO3OM CEJlb-
CKOXO3SIMCTBEHHOW Npoaykumm n3 ctpaH lOxHon Amepu-
KN — LIepCTn, KOXMU, LLKYP, Mexa, CEMEHHOro marepuana
1 NPOAOBONBLCTBEHHLIX PY30B. B HacToswee Bpems Buf,
LUIMPOKO pacnpocTpaHmncs Ha octpoBax Kapmnbckoro 6ac-
celiHa, BO MHOruMx AdpukaHckmx ctpaHax, B lOro-BocTtou-
Hon Asnn, AscTtpanum n CLLIA [10].

Ha paHHbIn MOMeHT A. hispidum HaTypanm3osascs B
6onee yem 35 cTpaHax, MPUM3HaH WHBA3WBHLIM BUOOM B
CLUA, ABCcTpanun, a B HEKOTOPbIX CTPaHax CTasn 3/10CTHbIM
COpHbIM pacTteHneM (3nmbabee). OCHOBHLIMKM MeCTO00u-
TaHuaMn A. hispidum sBna0TCA NacTomLLA, CENTbCKOXO35MN-
CTBEHHbIE Yroabs, 0604MHbI 4OPON, NYCThIPU, HACLIMX U T. M.
A. hispidum 3acopsieT okono 25 cenbCKOX03AMCTBEHHbIX
KYNbTYyp, Hanpumep, aHaHac, apaxuc, Cosl, XJ0nokK, NoAco-
JNIHEYHWK, puc, haconb, caxapHbIn TPOCTHUK, KyKypy3a. No-
Tepu ypoxas npun CUIbHOM 3aCOPEHNY NOCEBOB COM MOTYT
pocturatb 60 %. A. hispidum siBnsieTcsl ansTepHaTUBHbLIM
XO03IMHOM ONs psiga Bpeautenen n 6one3Helt CenbCKo-
XO3ANCTBEHHbIX KyNbTyp. Ero mnogpl CHWXalT KavyecTBO
OBeYbeN LepcTn, a Npu nonagaHnun Ha KoMbiTa >XWUBOT-
HbIX — BbI3bIBAIOT XpoMoTy [10, 11].

MpuHMMasa BO BHMMaHWE arpecCUBHOCTb, ObLICTPOTY
pacnpocTpaHeHns M BPeAOHOCHOCTb A. hispidum, Bup
Obln 3aHECEH B HaLMOHaNbHbIE MEpPevyHU BpenHbIX Op-
raHnMsMoB paga cTpaH mupa: Mekcuka, WpaH, Memen,
Y3b6ekunctaH, Kutaii, Typkmenus [16]. B 2017 rony Bug
Obln NpeasioxeH Ons BKOYEHUS B EOVHBLIM nepedveHb
KapaHTUHHbLIX 06bekToB EBPa3mMinckoro 3KOHOMUYECKO-
ro Cot3a Ha OCHOBaHWW NMPOBEAEHHOrO aHann3a euTo-
caHuTapHoro pucka. OpgHako uHdopmaumsa o cTaTyce
Buaa (NpPUCYTCTBYET/OTCYTCTBYET HA TEPPUTOPUM CTpaH
EA3C u P®) octaeTtcs crnopHoii. B 80-x roaax npoLwuioro
Beka 6blM OTMEYEHbl EANHUYHbIE HAXOAKN 3TOr0 COPHO-
ro pacteHus B Mpumopse [2, 7]. Ha gaHHbIA MOMEHT OT-
CYTCTBYET KOHKpPEeTHas nHdopmaumsa 0 ero gasbHenwem
pPacnpoCcTpPaHEHNN, HANMYUU YCTOMYUBLIX MONYASUNA B
MecTax NepBUYHOro 3aHoca. [ns peanusaumm npoueny-
pbl BHECEHUS 9TOr0 Buaa B EQVHbBIN nepeyeHb KapaHTUH-
HbIX 0O bEKTOB HEOOXOANMO aKTyann3mpoBaTb AaHHbIE NO
pacnpocTpaHeHnio BUAa Ha TEPPUTOPUN HALLEN CTPaHbI
1 onpenenutb GMTOCaHNTaPHbIN CTaTyC BPeaHOoro opra-
HM3ma. [1ns 9Toro Heob6XOAMMO MPOBECTU TLATeSbHbIE
nosieBble UCCNENOBaHWS, a TakXe BbIIBUTb BO3MOXHbIE
nyTn pacnpoCTPaHeHNs 3TOro Buaa.

MaTtepuanbi n meToabl

lMoneBble McCCnepoBaHMs NPOBOAUAM MapLUPYTHbLIM
MEeTOA0M MO TEPPUTOPUSM, rae Oblin 0OGHAPYXEHbI pac-
TeHus A. hispidum. WU3yyeHbl repbapHble ob6pasubl A.
hispidum, xpaHsawuecs B repbapusix nasHoro 6oTaHn4e-
ckoro caga umeHu H.B. UnumHa PAH, MOCKOBCKOro rocy-
[apCTBEHHOroO yHMBepcuTteta nmeHn M. B. JlomoHOoCOBa
1 obpasubl BMpTyanbHbiX repbapues [12, 14, 15]. Ona
n3yyeHus BuaocneunduyHbix MoOpP@PONOrnyecknx npu-
3HakoB A. hispidum npoBoAunn Makpo@pOTOCLEMKY ero
nnonoe ¢ nomouwbio potoannapara Canon EOS 5D MkIV,
ctepeomukpockona Carl Zeiss SteREO Discovery.V20.
M3o06paxeHuns 661 06pabdoTaHbl B Iporpammax Zen pro
n Zerene Stacker.
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CROP PROTECTION

Pe3ynbraTthl U nx 06cyxaeHne

Ha tepputopun 6biBluero CCCP A. hispidum Bnepsble
Obin 06HapyxeH B 1980 roay Ha KOMMOCTHbIX OypTax BOKPYr
XNBOTHOBOAYECKNX pepM I. Yccypuiicka. Oyar 6bin onepa-
TUBHO NNKBMAMPOBaH yxe k 1983 roay [2]. BTopas Haxoaka
Obina coenaHa B 1984 roay Ha Tepputopun c. Hoso-Hu-
KOJNbckoe Yccypunckoro panona [7]. Mo MHeHuio aBTopoB
BCeX Haxonok byya v LLBbIAKOro BMA, NPOHMK Ha danbHuin
Boctok BmecTe ¢ umnopTtupyembimu n3d CLUA, Mekcukn n
ApreHTuHbl coeBbiMM 606amu, KOTopble nepepabdaTtbiBa-
JINCb Ha MaCNOXMPOBOM KOMBUHaTe I. Yccypuincka, a 0Txo-
Obl (XMbIXM) NOCTYNanu Ha KOPM XUBOTHbIM [2].

BonbLue ynomuHaHnin 0 Haxogkax A. hispidum B Npumop-
ckoMm kpae n Poccum B uenom HemseecTHo [1, 4,5, 8 n ap.].
MocnenHue ceBeneHus o BUAe npmeoasaTcs B pabote A.E. n
3.B. KoXeBHMKOBbIX — B CMCKe BUAOB aABEHTMBHOIO KOM-
nnekca [3]. OgHako B 4ek-McTe MHBA3MOHHBLIX BUOOB POC-
cuinckoro JanbHero Boctoka, cocTaBNeEHHOM KONNEKTUBOM
aBTopoB B 2020 roay, A. hispidum yxe otcyTtcTByeT [18].

B 2018-2019 ropax Hamu Oblna uccnemoBaHa cere-
TanbHas ¢Gaopa NoCeBOB COW B 7 MyHULMMANbHbIX pano-
Hax Mpumopckoro kpas: orpaHnyHom, MuxalinoBcKOM,
YccypuiickoM, OKTA6PbCKOM, XaHKaMCKOM, XOPOJIbCKOM
n HdanbHepeyeHckom. Ob6cnenoBaHus BeN MapLUPYTHbIM
METOAO0M B nepuopg, C 1ons No Hadano oktabps. B asry-
CTe — B nepmop, TandyHOB 1 NPOAVBHBIX AOXAEN — nccne-
[0BaHWs He NPOBOAVN.

B pesynbtate ndyyeHus 3aCOPEHHOCTU MOCEBOB COWU
Obin0 BbiiBNEeHo 120 BMOOB pacTeHUin, U3 KOTOpPbIX 28 OT-
Hocunocb K cemencTtsy Asteraceae: Achillea millefolium
L., Ambrosia artemisiifolia L., Arctium lappa L. Artemisia
annua L., A. argyi H. Lev. & Vaniot, A. desertorum Spreng.,
A. freyniana (Pamp.) Krasch., A. rubripes Nakai, A. scoparia
Waldst. &Kit., A. selengensis Turcz. ex Besser, A. stolonifera
(Maxim.)Kom.,A. umbrosa(Besser)Pamp., Bidensfrondosa
L., Cirsium setosum (Willd.) Besser, Conyza canadensis (L.)
Cronquist, Crepis tectorum L., Erigeron strigosus H.L. Muhl.
ex Willd., Galinsoga parviflora Cav., Heteropappus biennis
(Ledeb.) Tamamsch. ex Grubov, Hieracium umbellatum
L., Inula japonica Thunb., Sigesbeckia pubescens
(Makino) Makino, Sonchus arvensis L., S. brachyotus DC.,
Symphyotrichum novi-belgii (L.) G.L. Nesom, Taraxacum
officinale F.H. Wigg., Tripleurospermum inodorum (L.) Sch.
Bip., Xanthium strumarium L. PacTeHuns KONOYECEMSAHHMKA
KOPOTKO-LLETUHNCTOrO HEe OblNi OBHAPYKEHbI.

B ceHTa6pe 2020 roga 6bIt OCMOTPEHbI CENbCKOX0-
3ANCTBEHHbIE Yroaps W pydepanbHble coobulecTBa Yccy-
PUIACKOro parioHa, Xene3Ho4OPOXHbIE MyTW U CTaHUUKU T
BnapguBocTtoka; 3emnu, npuneraiowme K MacioXnpoBomMy
KkomMOuHaty B I. Yccypuiicke. Cpean COpHO-pyaepansHoin
pactutenbHocTu A. hispidum Takxe He 6bli1 0OGHaAPYXEH.

MN3BecTHO, 4TO GONbLIMHCTBO cemMsH A. hispidum npo-
pacTaloT B Te4eHne NepBbIX TPEX NIET NOCe CO3peBaHUs, a
4yepes BoCeMb JieT — nornbaroT B HE3aBMCUMOCTHM OT TUMa
06paboTkm noyskl [17, 19]. C MOMeHTa nocneaHe Haxoa-
k1 Buga B cene Hoso-Hukonbckom npowuno yxe 36 net un
HOBbIX 0GHapYyXeHuli Ha TeppuTopun MNMprMopbs BonbLLe He
Ob1510. Ha ocHoBaHMKM 3TOr0 Mbl cunTaem, 4to A. hispidum
He cmor obpas3oBaTb YCTOMYMBLIX MONYASUWIA Ha Teppu-
Topun Mpumopckoro kpas. lNMpoBeneHHble B Te rogpl Ka-
PaHTUHHbIE MEpPOonpUATUMA MO Jokanu3auuMm ero o4aros
0Ka3anucb ycrnewluHbl 1 CBOEBPEMEHHbI. BO3MOXHO Takxe
4yTO KIMMaTuyeckme ycnosusi pUMOPCKOro kpas, Takue
KaK MaJIOCHEXHOCTb XOJIOAHOr0 Nepmnoaa, HU3kue 3auMHmne
Temnepartypbl W, Kak cneacrteue, rmybokoe npomepsaHve
NnoyBbl HEGAroNPUSATHLI SIS YCNELWHON Nepe3nMOoBKN ce-
MsiH 9Toro Buaa. Takum o6pa3om, B HACTOSLLMIA MOMEHT A.
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hispidum €BnsSeTCs OTCYTCTBYIOLLMM Tabnvua 1. CTpaHbl-nMaeps N0 UMNOPTY COeBbIX 60608 AN nepepaboTku B PO (no AaHHbIM

Ha TeppuTopun Poccun. depnepanbHoii TaMoxeHHOI cnyx6bl Poccun ¢ 01.01.2017 no 01.08.2020 rr.)

OpHako  coxpaHseTcs  BbICOKMA Table 1. Leading countries in the import of soybeans for processing in the Russian Federation
pUCK MNOBTOPHOro 3aHoca MnaoaoB (according to the Federal Customs Service of Russia from 01.01.2017 to 01.08.2020)
A. hispidum ¢ vnmnopTn MOW Ceflb-

o dvu ¢ vOp Pyemo 99 0Gbem umnopTa B rof, ThiC. T

CKOXO3SINCTBEHHOW MNPOAYKUMEN ©3 CTpaHbI-UMnopTepsI
CTpaH €ero LMpPOKOro pacnpocTpa- 2017 2018 2019 2020
HeHns: bpasunun, ApreHTutbl, Ta-  aprenmuma 39,82 95,00 88,99 86,11

parsas, Asctpanun, CLUA, TaH3aHun,
IOAP, CeHerana, lNyspto-Puko n gp.
Mo paHHbiM TLI. MockaneHko u B.U. Maparsan 834,63 892,24 823,1 337,12
lOonHa (1999), nnoabl A. hispidum
MOryT ObITb 06HAPYXEHbI B 3€PHE KY-
Kypy3bl [6].

Hamn 6blna npoBefeHa oOueHka

TUNOB M 0OOBLEMOB NOAKAPAHTMHHOWN Ta6 2 06 . B P

. ) absiya 2. 06beMbl UMNOPTa HEKOTOPbIX BUAOB CENbCKOX039ICTBEHHOM NPOAYKLUMN B
MNPOAYKLMM, C KOTOPOM MJIOALI COPHA (no paHHbIM BepepanbHOi TaMoXeHHOI cnyx6bl Poccumn ¢ 01.01.2017 no
Ka MOryT NPOHUKHYTb Ha TeppuTtoputo 01.08.2020 rr.)

Poccuiickoin depepaumn. Mo AaHHbIM
depepancHoOii  TaMOXEHHOW  CIyXObl
[13], MMNOPT HEKOTOPbLIX BUOOB CENb-
CKOXO3SINCTBEHHOM MNPOAYKUMM  MOY-

Bpasunus 1155,5 1224,03 939,30 839,04

Bcero* 2029,95 2211,27 1851,39 1262,27

*

O6wmii 06LEM nMNopTa coeBbix 6060B HECEMEHHOI0 Ha3HaYeHUs 3a rof

Table 2. Volumes of imports of some types of agricultural products in the Russian Federation
(according to the Federal Customs Service of Russia from 01.01.2017 to 01.08.2020)

006bem UMnopTa B rog, Tbic. T

T MOJIHOCTbIO NPOUCXOOUT N3 CTpaH Mpoaykuums no TH B3A, 06bem umnopra
LIMPOKOrO  PacrpOCTPaHEHNs  KOJlio- 2017r.  2018r.  2019r.  2020r.
YeCeEMSIHHMKA  KOPOTKO-LLETMHUCTOro Bcero 1,12 1,17 1,48 1,63
(ApreHTuHa, Bpaswnus, MNaparsan). B CeMeHHbIE COeBble R
NepBYo O4epelib, 3TO TOBapHbLIE U Ce- GoGe pacnpocTpaHeHus 0,82 0,99 1,078 1,12
MEeHHbIE NapTun coeBbix 600O0B, a Takxe A.hispidum
WKYPI 1 LWEPCTE XUBOTHBIX (Ta6N. 1). Bcero 223563 2238,92 2027,04 1409,50

N3 aTux xe ctpaH B Poccuio akc- CoeBble 606bl,
nopTUpyeTca npoaykuua wu rx ApobneHbie nnn 13 cTpaH

PTVRY POAYKL APy HeapobeHble pacnpocTpaHeHus 2089,91 2211,86 1852,14 1262,37
3Ha4YMMbIX KyNbTYpP (KyKypy3a), XOTb 1 B A hispidum
MeHbLUNX 06bemax (Tabnuua 2).

Bcero 39,35 34,09 26,50 27,67

Mopdonoro-6uonornieckne oco-
O6EHHOCTU 3TOro COpPHOro pacteHuda Kykypy3a cemeHHas 13 cTpaH

LenatoT ero yCreLHbIM MHBa3UOHHbLIM pacnpocTpakenns 9,15 7,85 5,93 7,08
.. A.hispidum

BMOOM. A. hispidum — npsiMmocTosa-
yee, CUNIbHO BETBSALLEECSH, MOKPbITOE Bcero 13,34 9,76 6,68 17,46
MHOTrOYUCNEHHBIMW  OTCTOSILLMMWU  OT Kykypyaa npoyas T —
NOBEPXHOCTU MHOIOKNETO4YHbIMU MPO- HeHua A.hispidum 5,32 ifd ol U
CTEIMW BONOCKAMU PACTEHME. Takoe o e oraume  Boero 7,92 7,69 7,16 1,46
LepCTUCTOE OMyLleHne 3awmwaeT LIKypbI OBeL, Un
KONOYECEeMSAHHMK OT neperpesa u no- LLKYPKM SATHSIT C T —

LLIEPCTAHbIM NMOKPO- “13 CTpaH pacrpocTp 7,27 7,34 6,55 1,25

€aHuns XVUBOTHbIMW N CBUOETENbCTBY-
eT O ero npouvspacTaHuu Ha OTKpbI-
TbIX Tepputopusax. nog — cemsHka
4-7 MM OJINHON, 2—3 MM LUMPUHOW (Ha
BepxyLke), 1,5-2,5 MM ToNWmMHON, ynnoweEHHas, co cnabo
MOPLLMHUCTON, MaTOBOM NMOBEPXHOCTbIO, CHabXeHa Kpoy-
KOOOPa3HO 3arHyTbiMU LUNMOBUAHBIMU BbIPOCTaMU, Npu-
KPEenISoWYIMUCS 3a LUEPCTb XUBOTHbIX (PUCYHOK).

Bepxylika ceMsiHKK pacluMpeHHas — c¢ OBymsi 6onee
OJIMHHBIMY  PACXOAALLUMMNCA  KPEMNKVUMU  LUNAIOBUAHBIMUA
OCTAMM AIMHOM 3—5 MM, NOKPbLITbIMK 06paLLEHHBIMU BBEPX
WeTMHKkaMn (pUCyHoK), Gnarogapss KOTOPbIM CEMSIHKU
A. hispidum, HagexXHO uennaTcsa 3a LWepPCTb, 04exay v
T.n. NTOBEPXHOCTb CEMSAHOK yCesiHa ronoBYaTLIMU XENe3n-
CTbIMW BOJSIOCKaMK, KOTOpPbIE, BEPOSATHO, BbIAENSIOT KIEN-
KN CEKPET, MOMOraloLLni CEMSIHKE Ny4dLLE MPUKPENUTLCS K
LLIEPCTM XXNBOTHOTO.

HeHus A. hispidum
BOM

Puc. Cemsinka Acanthospermum hispidum DC
Fig. 1. Achene of Acanthospermum hispidum DC

BbiBOAbI

Takum obpasom, Acanthospermum hispidum — Bug B
HacTosiLee BPeMs OTCYTCTBYIOWMIA Ha TeppuTopumn PO.
OpHako COXpaHSeTCs BbICOKMIA PUCK MOBTOPHOrO 3aHO-
ca ero naogoB ¢ 60/bWNMK 06bEMaMU UMIMOPTUPYEMO
CEeNbCKOXO3SMCTBEHHOM NPOAYKUUM U3 CTPaH, rae Bua, Wn-
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POKO PacrnpoCTpaHeH 1 ABAETCA BPEAOHOCHLIM COPHbLIM
pacTeHnemM nacTéu, 1 MHOMOYUCIIEHHBIX CESIbCKOXO3AM-
CTBEHHbIX Ky/bTyp. B CBA3M C 3TVM BaXKHOI 3ada4eit Cnyx-
Obl KapaHTUHA PaCTEeHUI SBNAETCH KOHTPOJb MMMOPTHBIX
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napTUn CeNbCKOXO3ANCTBEHHOMN NPOAYKLUMN C PUCKOM 3a-
copeHus nnogamm A. hispidum n MOHUTOPUHT TeppUTOpmn
Hallel CTpaHbl N0 BbISIBIEHMIO LAHHOIO OMACHOr0 COPHOro
pacTeHus.
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BnusHne arpoTexHn4eckmux
MeponpuUaTUA Ha KOJIMYECTBO
CJly4yaeB 3apaXeHus n ypoxxam
Xnonka

PE3IOME

B cTaTtbe onuncaHbl Hay4HbIE U MPAKTUYECKME OCHOBLI METOLOB NPOdUNAKTUKM 1 6OPb-
Obl C 3apaxeHMeM XJ10MyaTHMKa B ycnoBusax CypxaHAapbMHCKON 061acT — I0XHOMO
pernoHa pecnybnukun. [Ans CHUXEHNS YiCna ClyYaeB 3apaXeHeHNs XnonyaTHrKa rep-
GuumMaamMn CpefHEBONOKHMUCTBLIX COPTOB XnonyaTHKa B CypxaHaapbUMHCKON 06nacTtu
npu yactote BcxofoB 90-100 Thic. KyCTOB Ha rektap ahdekTMBHA CBOEBPEMEHHAS 1
KayeCcTBEHHas 00pe3ka pacTeHus.

Effects of agrotechnical measures
on the number of plant-eating
candles and cotton yield

ABSTRACT

This article describes the scientific and practical basis of methods of prevention
and control of cotton infestation with herbivorous handcuffs in the conditions of
Surkhandarya region, which is the southern region of the Republic. In other words, in
order to reduce the contamination of cotton with herbicides in medium-fiber cotton
varieties in Surkhandarya region, leaving the seedling thickness of 90-100 thousand
bushes per hectare, timely and high-quality pruning will help significantly by reducing
the spread and number of handcuffs
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Introduction

It is known that the agricultural sector is one of the
main directions in increasing the economic potential of
the Republic. In our country, in order to obtain high-quality
agricultural products, it is important to pay attention to
seed production, the use of resource-saving agro-technical
measures, as well as effective protection against pests.
Plant pests are a major disaster, negatively affecting a large
portion of the crop during plant growth and product storage.

One of such pests is the widespread development of
herbivorous caterpillars, which causes great damage to
cotton yields and is becoming a topical issue in agriculture
today.

It is estimated that more than 30 percent of the world’s
agricultural crop is destroyed each year by pests, diseases,
pathogenic microorganisms and weeds. In developed
countries, such mortality is 20-25 percent, while in less
developed countries it is 40 percent, even up to 50 percent.

There are 13 types of shacklesin Uzbekistan. Two of them,
alfalfa and alfalfa, live in cotton fields, causing significant
damage to the cotton crop. Damage to cotton by handcuffs
leads to a decrease in the intensity of respiration and the
activity of oxidative enzymes in the plant, a significant loss of
yield and deterioration of quality, shedding of young harvest
elements and seed failure.

Discussion

Influence of alfalfa (Adelphocoris lineolatus) and field
lynx (Lygus protensis) on cotton yield was observed in fine
and medium fiber cotton fields in different soil and climatic
conditions of Surkhandarya region [4, 2]. the damage of
the field candelabra (Lygus protensis) and the cotton candy
(Creontiades pallidus), a new species for the region, was
found to be significant. The most common of these species,
the dominant one, is the cotton candelabra (Creontiades
pallidus). [3].

In the experiments of Kuchkarov A.Kh. et al. [2], it was
found that the density of cotton candy increases from late
May to early September and then decreases naturally.

In addition to legumes, alfalfa has been found to cause
severe damage to cotton and seed
sugar beets. |.Vasilev [1] was the first to
determine the strong damage of alfalfa
to the cotton crop in the conditions of
the Fergana Valley.

In the conditions of Surkhandarya
region, in the cotton fields of 2016,
a type of herbivorous handcuffs that
have not been encountered before
was found to cause severe damage
to cotton. Currently, research is being
conducted to study the biological and
ecological characteristics of this new
species [5].

Adelphocoris lineolatus Goeze is
a sucking insect and has not been
adequately studied in the agricultural
literature. Its biology, distribution,
overwintering, reproduction, lifestyle
damage to cotton and other plants,
measures to combat it are not
fully developed. In recent vyears,
cotton handcuffs have had a strong
impact on cotton production in
Surkhandarya region. The study of
the most dangerous enemy of cotton
- its lifestyle, wintering, reproduction,

Cotton variety

Bukhara-102

Cotton variety

Sultan
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harmful effects on agricultural crops, especially cotton,
the development of agrotechnical, prophylactic, biological
and chemical control measures against it is of paramount
practical importance.

Research methods: Observations, calculations and
research in experiments and production tests "Methods of
field experiments with cotton™ (2007), "Methods of state
testing of agricultural varieties” (Moscow, Kolos, 1969),
"Methods of agrophysical research™ (1973) , 4th edition,
SoyuzNIXI), "Methods of agrochemical analysis of soil and
plants” (1977, 5th edition, Tashkent, SoyuzNIXI).

In the mathematical analysis of productivity used the
manual of B.A. Dospekhov "Methods of dispersion analysis”,
Moscow, 1966.

In the experiment, medium-ripe cotton varieties "Sultan”
and "Bukhara 102" were planted and cultivated.

The results obtained. Scientific researches on
agrotechnical measures, methods of pruning and seedling
thickness on the number of herbaceous caterpillars in
cotton, the effect of cotton elements on plant caterpillar
damage and cotton yield were studied.

Accordingtotheresultsofthe survey, inthefield of the farm
"Shoxbarakat” medium-fiber cotton variety "Bukhara-102"
was planted in different seedling thicknesses, on June 28,
when the number of cotton seedlings was left at 90-100
thousand / ha, 1 plant per 100 plants; when the number
of bushes was left at 110-120 thousand / ha, there were
1 and when the number of bushes was left at 130-140
thousand / ha, there were 2 herbaceous shackles. When
the number of herbivorous handcuffs was determined on
28 August, 12 according to the options; 17; As the number
of seedlings increased to 29, the number of shackles also
increased. When the number of seedlings was increased to
130-140 thousand bushes per hectare, it was found that the
number of seedlings per hectare increased by 17 to 90-100
thousand bushes per hectare.

In the experiment, it was found that the weight of cotton
in one stalk and the number of seedlings in the cotton
crop depends on the number of seedlings when planted in
different seedling thicknesses of the variety "Bukhara-102".

| Table 1. The effect of seedling number on cotton weight and yield per bush

Seedling thickness in

“opions theewermenalfig, T ICOS ST
thogg;g 3 ha 95,0 6,2 33,0
tousand fha 1132 57 17
thoueand /ha 1290 54 203

HCPy = +1,22 f?%:

| Table 2. The effects of the methods of decapitation on the number of Adelphocoris lineolatus

The degree of contamination of cotton
elements with handcuffs

Decapitation methods

VL Damaged Damage, as a
G cg ’ ercgnt’a e
pes p P 9
Ly 20,8 13 6.8
decapitation
decapitation is held 20,0 1,5 7,8
decapitation is not 17,5 3.7 21,8

held
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Cotton variety "Bukhara-102" with a number of bushes of
95.0 thousand / ha, the weight of cottonin 1 box is 6.2 grams
and the yield of cotton is 33.0 ts / ha, when the number of
bushes is 111.3 thousand / ha, the weight of cotton in 1 box
5.7 grams, the yield of cotton was 31.7 ts / ha and 129.0
thousand / ha, the weight of cotton in 1 piece was 5.4 grams,
the yield of cotton was 29.3 ts / ha (Table 1).

The effect of agro-technical measures on the
contamination of cotton elements with plant-eating
handcuffs was studied in the medium-fiber variety "Sultan”.
Damage to cotton-growing elements by herbivorous
handcuffs was observed in experiments conducted on 9
August and 28 August and 18 September (Table 2).

Observations determined the number of elements
produced in plants, including those affected by grains and
the percentage of damage.

According to the results of the experiment, when entogen
was applied in combination with cotton bollworm, a single
plant contained 20.8 yield elements, of which 1.3 were
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I'pubbI Nnonyyunu cratyc
CeNbCKOXO3AWCTBEHHOM NPOAYKLMUM

Mo nHMumaTuee MuHcenbxo3a Poccum MpaButenscteo PO
OTHEC/O rpubbl K CEJIbCKOXO3AMCTBEHHOW Npoaykumn. Te-
nepb 3TO OTPAXEHO B 0GMLMNANBHOM OKYMEHTE — COOTBET-
CTBYIOLLEM MOCTaHOBAEHMN [1paBuTENLCTBO Poccuiickon
depepaumn.

Llenblo pgaHHOro MOCTaHOB/IEHMS, Kak OTMevyaloT B
npecc-cnyxte MwuHcenbxo3a, ABASEeTCA YCKOPEHHOE Ha-
pawmBaHne NpPOn3BOACTBA KYNbTUBMPYEMbIX FPUOOB OT-
€YECTBEHHbIMM MNpeanpusaiTuaMn, a Takke YCTpaHeHue
OCHOBaHWIM, NPENATCTBYIOLWMX OTHECEHUIO FPUBOB N TPIO-
denen, BKoYas MULLENNA rPUBOB, K CeNbCKOXO3MCTBEH-
HOWM MpoAaykuuu Npu Hanoroo6noxeHun. OxmnpaeTcs, 4To
0Te4yecTBeHHOE rpnboBOACTBO B pe3y/ibTaTe CTaHET bonee
KOHKYPEHTOCMOCOOHbIM  HanpaBiEHWEM  CEJIbCKOXO3SM-
CTBEHHOIO NPOM3BOACTBA, B TOM YMcre 6narogaps CHuXe-
HWIO NPOW3BOACTBEHHOM CEeO6ECTOMMOCTU W MOBLILLIEHWNIO
peHTabenbHOCTM NPON3BOACTBA.

B nocnepgHue rogbl 0O6bEM MPOU3BOACTBA KyNbTUBUPYE-
MbIX rpuboB B Poccum exxerogHo pacteT 1 no utoram 2019
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damaged. That is, 6.8% of the crop elements are damaged
by shackles. The plant contained 20 fruiting elements when
pruned alone, of which 7.85% were infested with handcuffs.
In the absence of cotton picking at all, there were 17.5 crop
elements, of which 3.7 were damaged, or 21.8%.

Conclusion

In summary, in the conditions of Surkhandarya region, in
order to reduce the contamination of cotton with herbicides
in medium-fiber cotton varieties, it is recommended to leave
the seedling thickness at 90-100 thousand bushes per
hectare. At this optimal seedling thickness, 33.0 quintals
per hectare was harvested when cotton was grown, an
additional 3.7 quintals per hectare compared to the option
of 130-140 thousand seedlings per hectare.

Also, among the agro-technical measures against
handcuffs - timely and quality weeding in cotton, the use of
weeding and entegean ensured a significant reduction in the
spread and number of weeds.

Sh.T., Sattarov N.R., Kholmatov B.R., Musaev D.M. Measures to
combat herbivores in Surkhandarya region (recommendation).
Tashkent, 2016: 18.

4. Xamraev A.Sh., Kuchkarov A.X., Trophic connections of the
field bed (Lygus protensis L.) Protection and quarantine of plants.
2000;(11):35-36.

5. Khojaev Sh.T., Sattarov N., Musaev D. - "Sensitivity of
herbivorous handcuffs to insecticides”. Agrochemical protection
and plant quarantine. 2018;(2):28-29.

roga AoCTUr PEKOPAHLIX 48 ThiC. TOHH. 3TO B 1,9 pa3a Bbille
ypoBHs 2018 roga. Toraa 6bi10 BbipalleHo 25,5 ThiC. TOHH.
3a nocnegHue 5 net yBennyeHne coctaBuio Gonee 4em B
5,5 pa3 - ¢ 8,7 Tbic. ToHH B 2015 roagy. B HacTosiee Bpemst
CyMMapHasi MOLLIHOCTb AENCTBYIOLLMX B CTpaHe rpnboBos-
YeCcKMX NpeanpusaTuii NpeBbilaeT 68 ThiC. TOHH. PervnoHa-
MU-iMaepaMn no npoussoacTtey rpubos sensiotTcs Kyp-
ckasi, MockoBckas, Tynbckas obnactn n KpacHogapckuia
Kpan.

BypHOMy pocTy oTeyecTBeHHOro rpnboBoACTBa Cnocob-
CTBOBaJIM MepPbl FOCNOAAEPXKM B BUAE NIbFrOTHbIX NHBECTU-
LIMOHHbIX KPEeOUTOB Ha CTPOUTENbCTBO FPUOOBOAYECKUX
KOMMJIEKCOB.
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PereHepauus pacteHumn
YyecHOKa 03MMoro in vitro nocne
KOJIXMLLMUHUPOBaHUSA

PE3SIOME

AkTyanbHoCTb. [eHeTMyeCkoe pasHoobpasune YecHOKa 03MMOro NMOSIHOCTLIO 3aBUCUT
OT eCTECTBEHHOr0 0TOOPA NYYLUMX U BbICOKOYPOXaWHBIX KIIOHOB. B HeBnaronpusTHbIX
abunotuyeckux daktopax ¢uanonormyeckme, a Takxke GUoxMmMmnyeckne CBOCTBa No-
3BONIKIOT NOMUNAOUAHBIM PacTeHUsM 06nafaTtb 60NbLIEN TONEPAHTHOCTBIO U XU3HE-
CNocoBHOCTbIO, YEM AnnonaHble BUAbI. Mony4eHre MCXOQHOTro MaTeprana Ha OCHOBE
noaMnaouammn y yecHoka osmmoro (Allium sativum L.) SBNSETCS OQHUM U3 BAXHBIX ajlb-
TEpPHaTVBHbIX MOAXOA0B FrEHETNYECKOr0 COBEPLUEHCTBOBAHUS [AHHOMN KYNLTYpbI.

MeTtoauka. 13 BO3ayLLIHbIX IYKOBMYEK YECHOKA Obln BbIPALLEHbI Yepe3 KynbTypy in
vitro pacTeHus. NMpeaBapuTenbHO BO3AYLUHbIE yKOBMYKM 06pabaTbiBanmck 0,1% pac-
TBOPOM KONXMLUMHA B 3kcno3uumm 1 yac, 2 yaca, 4 yaca. Mobern n KopHU pereHepu-
poBanu NyTem KynbTUBMPOBaHUS akcrnaHToB Ha 1/2 MC, ¢ 3 mr/n 6-BAM n 0,1 Mr/n
MHA0A-3-YKCYCHOW KUCNOTbI M KyNBTUBMPOBAN Ha CBETY UHTEHCMBHOCTBIO 5-8 Thic. JIK
n potoneprozom 18 yacos. ObpaboTka BO3AYLLHbIX JlykoBuyek 0,1% pacTBopom Kos-
XWLMHA NO3BOAMNA NONYYUTb PACTEHNS YECHOKA 03UMOTO C MOMOLLBIO KYLTYPbI in Vitro.

Pe3ynbratbl. B KOHEYHOM UTOre Ham He yAanoch NOAYYUTb UBETYLLMX GOPM Y HECHOKA
C NOMOLLbIO MeToAa nonunnovamnsaumn. Ho 6narogaps BblpallyBaHUIO YECHOKA 03U-
MOrO B YC/IOBUSIX in Vitro, NOsIBUAAaCb BO3MOXHOCTb YCKOPEHUS CENEeKLMOHHOro npo-
Lecca nofy4eHMem 0gHOro MOKONEHUS B FOA, «OT BO3AYLLUHON TYKOBUYKM A0 BO3AYLUHON
NIyKOBUYKW». Mpun paboTe no nofy4eHnto NoAunIouaHbIX Gopm cneayeT UCnosb3oBaThb
psn, COPTOB, Tak Kak X peakuus Ha 06paboTky KONXMUMHOM HEOAHO3HAYHA, Kak U Ha
YCNOBYS BbIPALLMBAHNS U BbIXUBAEMOCTb. Hanbonee 0T3bIBYMBLIM A5 NOSTyHEHWs pac-
TEHWIA B KyNnbType in vitro okasancs copt KO6unewHblii rpnboBCKUiA.

Regeneration of plant winter garlic
in vitro after colchicine treatment

ABSTRACT

Relevance. The genetic diversity of winter garlic depends entirely on the natural selection
of the best and highest-yielding clones. In unfavorable abiotic factors, physiological and
biochemical properties allow polyploidy plants to have greater tolerance and viability
than diploid species. Obtaining the source material based on polyploidy in winter
garlic (Allium sativum L.) is one of the important alternative approaches to genetic
improvement of this crop.

Methods. From air garlic bulbs, plants were grown through in vitro culture. Pre-air
bulbs were treated with 0.1% colchicine solution for 1 hour, 2 hours, 4 hours. Shoots
and roots were regenerated by cultivating explants for 1/2 MS, with 3 mg /| 6-BAP and
0.1 mg/I indole-3-acetic acid and cultured in light with an intensity of 5-8 ths. LC and a
photoperiod of 18 hours. Treatment of air bulbs with 0.1% colchicine solution made it
possible to obtain winter garlic plants using in vitro culture.

Results. In the end, we were not able to get flowering forms from garlic using the
polyploidization method. But, thanks to the cultivation of winter garlic in vitro, it became
possible to accelerate the selection process by obtaining one generation per year “from
clove to clove”. When working on obtaining polyploidy forms, more than one variety
should be used, since the reaction of varieties to colchicine treatment is ambiguous, as
is their reaction to growing conditions and survival. The most responsive for obtaining
plants in vitro culture was the Yubileyny Gribovsky variety.
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BeepeHne

CnoHTaHHasa nonunionams SABNSeTCs OAHUM U3 OCHOB-
HbIX dakTopoB popmoobpasoBaHua BUOOB poaa Allium L.
BeretatnBHOe pasMHOXEHME, Kak M pasnunyHble GOopMbl
anoMumkcuca, xapakTepHble a9 MHOrMx BuaoB pona Allium,
CNOCOBCTBYIOT COXPaHEHMIO N PACMPOCTPAHEHMIO BO3HUK-
WX nonvniaonaHbix ¢popm. Takke oHM 0b6nagaloT cpaBHU-
TENIbHO HU3KNMMW XPOMOCOMHbIMW YACIaMW, BO3ENbIBAIOT-
CS1 AN UCNONb30BAHUS BEreTaTUBHbIX OPraHoB U T. A. [1]

YecHok o3umbln (Allium sativum L.) — ogHa n3 BaxHemn-
LUNX OBOLLHBIX KyNbTYp, OTHOCUTCA K ceMmencTsy Alliaceae.
AvnnongHoe 4ucno 4YecHOKa O3MMOro COCTaBnsieT
(2n = 16), 4TO YNPOLLAET OCYLLECTBIIEHNE LUTOIOMMYECKO-
ro KOHTPOAS NPW NOJIYHEHUN HOBbIX CENIEKLMOHHBLIX (OPM.
PereHepauus in vitro yecHoka 03MMOro NO3BOJSIAET MOMY-
4nTb 6Ee3BMPYCHbLIM NOCaaoyHbIM MaTepuan [2], a Takxe
NOBbICUTb 3P DEKTUBHOCTb MUKPOPA3MHOXEHUSA PACTEHUI
C MCMNOJIb30BaHMEM annKanbHOW MEPUCTEMBbI 3yOKOB 1 BO3-
OyLWHbIX nykoBuyek [3]. Pa3MHOXeHNe ceMeHamMm YecHoka
HEBO3MOXHO N3-3a FEHETUYECKOro 1 GU3M0N0rMyeckoro
c60s Npu nx GopMMPOBaHUKN, U NMO3TOMY NMOYTU BECH Bbl-
pawmBaemMbli HeCHOK Pa3MHOXAaEeTCs NOCaAKOM OTAENbHbIX
3y6KOB MM BO3AYLUHBIX JIYKOBUYEK B 3eMJio [4].

leHeTnyeckoe pas3Hoobpasve 4ecHoka 03UMOro Mos-
HOCTbIO 3aBMCUT OT OTOOPA JYYLMX N BbICOKOYPOXaMHbIX
KNIOHOB. HecmoTps Ha BbLICOKYID CTEMNeHb reHeTU4yeckom
M3MEHYMBOCTWN, FEHETUYECKOE YNy4LUEHNE 3TOWN KyNbTypbl
Cepbe3HO 3aTPYAHEHO M3-3a OTCYTCTBUS B €CTECTBEHHON
nonynsuum NpeBocxoasimx KnoHoB [5]. OCHoBHbIE xapak-
TEPUCTMKN YECHOKA OCHOBAHbI Ha BEreTaTmBHbIX U penpo-
OYKTUBHbBIX MapamMeTpax. ITO okpacka JIyKOBULbl, pa3Mep
JIYKOBULBI, YNCNO 3y6KOB B nykoBuue u T. . CemeHoBoA-
CTBO 3TOW KynbTypbl TPEOYET OUOTEXHONOMMYECKUX MOLAXO-
[OB 151 TEHETMYECKOr0 Y/yHLLIEHMS YECHOKA O3UMOrO.

lMonyyeHne ncxogHOro matepuasna Ha OCHOBE NOJMNAIO-
noumn y 4yecHoka osumoro (Allium sativum L.) asnsieTca oa-
HUM 13 BaXHbIX @/ITEPHATUBHbIX MOAXO0B rEHETUYECKOTO
COBEPLLUEHCTBOBAHUSA AAHHOW KyNbTYypbl.

Muaoykuya nonunnongmn sensetcs ad@PeKTUBHbIM CMO-
COO60M MNOBbILLEHUS GEPTUIBHOCTU U CEMEHHOIO Pa3MHO-
XEHUS pacTeHW, NyTeEM yaydleHus Mopdonorum, yCTom-
YMBOCTU K BONEIHAM, MPUCNOCOBAAEMOCTN K OKpYXKaloLLen
cpeapl U ypoxanHocTn. MHorne dakTopbl BAUSIOT HA UH-
OYyKUMIO MONUMNAOMANN PACTEHUN, rae NHOYKTOP YOBOEHUS
XPOMOCOM W TUM 3KCMNAHTOB in Vitro cumTatoTcs Hanbonee
BaXXHbIMWU. VIHOYKTOP YOBOEHUS XPOMOCOM OO/MKEH ObITb

He TONbKO 3DEKTUBHBIM, HO U ManOTOKCUYHbIM, a 3KC-
NAaHT — HaAEeXHbIM B Pa3MHOXeHUN [6].

M3 meTonoB NoslyYeHUss NoAMNIonaoB Hambosee 4acTo
NpPUMeHseTca MeTon, 00paboTKM KONIXMLIMHOM CEMSIH, pexe
NPUMEHSIIOT crnocobbl 06PaboTKN KONXMUUHOM COLBETUI
C LeNblo NONY4YEeHUS HepeayumMpoBaHHbIX raMeT. Momumo
KONXMUMHA NPUMEHSETCA €elle PSh aHaNOrmyHo OencTBy-
IOLLMX BELLLECTB, HO KaK rnokasblBaeT OnbIT Hanbonee neii-
CTBEHHbIM OJ151 PACTEHUI OCTAETCA KONXMLUMH [7].

B paHHbIX MCCnenoBaHUSIX NPOBOAMIACHE BO3MOXHOCTb
nony4eHus nonunaongHelx dopm Allium sativum L. ans cos-
[aHnsa UBETYLUMX PacTeHUn N yBENYEHUS FTeHETUYECKOro
pa3Hoobpasnsa YeCHOKa 03MMOrO.

Martepuan n metoapbl uccrnegoBaHUs

MaTtepuwanom ana nccnenoBaHUin CIyXnnm BO3AYyLUHbIE
JIYKOBMYKN OBYX COPTOB 4YEeCHOKa 03MMoro O6uneiHbin
rpnbosckuii (Allium longicuspis Regel), Aybkosckuii (Allium
sativum L.).

[ns nonyyeHns nonMnnonaHeix Gopm YECHOKa 03UMOro
BO3YLLHbIE JTIYKOBMYKM 3aBOPAYMBASIM B KANPOHOBYIO TKaHb
M NOMELLANN CHavana B CTEK/SHHbIN COCyAd, C Ae3nHOU-
unpyowmm 0,01% pacTBOPOM CynemMbl Ha 5 MUHYT, 3aTeM
MHOrOKpPaTHO NPOMbIBANN B AUCTUNIMPOBAHHOM BOAE.

Janee pacTuTenbHbIA MaTepuan nepeHocunm B cTe-
KJISIHHBIN CcoCyn, C Ae3UHOULMPYIOLWLMM PacTBOPOM KOM-
Mepueckoro npenapara «benvmsHa» ¢ nobaBneHMemM ogHOM
kannn TeuHa-20 Ha 100 mn. CtepunnaoBanun BO3AYLLUHbIE
NYKOBMYKM B TedeHne 10 MUHYT, 3aTeM MHOroKpaTHO npo-
MbIBaiM B CTEPUIIbHON ANCTUNNMPOBAHHOW BOAE A0 UCHES-
HOBEHWS MEHBbI.

3ateM Bo3ayLUHble NykKoBMYKM nomMewanu B 0,1% pac-
TBOP KOJMXuUMHA B 3kcno3muum 1 yac, 2 yaca, 4 yaca. U
CHOBa MHOMOKPaTHO NPOMbIBANV B CTEPUIIbHOM AUCTUANN-
poBaHHOW BOAE. B KOHTpoONe BO3AyLUHbIE JTYKOBUYKM MOME-
a1 B ANCTUANIMPOBAHHYIO BOAY.

B namuHapHom 6okce BO3AYLUHblE JTYKOBUYKM NEPEHO-
CuUnn B CTePWUIIbHbIE Yallku MeTpu, oTpesann y HUX AOHLUA
non, GUHOKYNSIPOM U MOMELLANN Ha MOBEPXHOCTb arapu-
30BaHHON TBEPAOW nuTatenbHoi cpenbl MC cpenpl ons
kannycoobpasoBaHus, cogepxawtern 0,05 mr/n 2,4-40, 1 1
mr/n 6-BAI, no gecatb ooHeu Ha 6aHKy. B ogHOM BapuaHTe
6bIno aecsATb 6aHok. VIHKyBupoBanu AoHUa B TepMocTarte
npu 25 °C B TeMHOTE.

Yepea 30 cyTok 06pa3oBaBLUMINCS Kannyc Ans UHAYKUUN
no6eroobpasoBaHnsi NepeHoCcuUnn Ha TBepayo cpeny 1/2

Tabsvua 1. BbiXOA U YUCIO BbDKMBLUMX PAaCTEHMIA Y COPTOB YECHOKA 03UMOro Npu 06paGoTKe KONXMLMHOM BO3AYLUHbIX JIYKOBUYEK

Table 1. The yield and the number of surviving plants in varieties of winter garlic when treated with colchicine of air bulbs

Bcero Bbica-
Copt BapuaHt s, | L e
’ COB, WWT.
wT.

KOHTPOb 100 50
IO6UnEenHbIi rpu- 1 y4ac 100 45
60BCKMIN Py 100 .
4 yaca 100 40
KOHTPOMb 100 40
1 y4ac 100 20

Jy6koBckui
2 yaca 100 o5
4 vaca 100 15

HCPyg
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Yucno no6eros O G Yucno BbIXMB- Yucno nonm-
6e3 KopHe#, wWT. KopHsMHI LT (%) LUMX pacTeHui, nJoUAOB, LIT.
(%) wr. (%) (%)
30 (60,0) 20 (66,7) 20 (40,0) -
23 (51,1) 16 (69,6) 15 (33,3) -
16 (45,7) 16 (100,0) 14 (40,0) 8(22,8)
32 (80,0) 4 (12,5) 4(10,0) 4(10,01)
30 (75,0) 10 (33,3) 10 (10,0) -
15 (75,0) 4(26,7) 4(20,0) =
13 (52,0) 2(15,4) 2(8,0) 2(8,1)
10 (66,7) 3(30,0) 3(20,0) 1(6,7)
1,5
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Puc. 1. MonyyeHne pacTeHwnii copTa YecHoka 03umoro KObuneiiHblil rpuboBCkumii nocne
06paboTky KONXMLMHOM BO3AYLUHBIX IYKOBUYEK: A — AOHLE Ha nUTaTenbHoi cpeae, b —
Kannyc, B — pacteHbuLe C KOPHAMY Ha MUTATENbHOW cpefe, ' — BbICaXEHHOE pacTeHve B

TOpPO-MOYBEHHYIO CMECH

VEGETABLE PRODUCTION

30 ycTbuy,. MNMonunaonaHbIMK cumMTanm
pacTeHus, y KOTOpbIX He MeHee 50%
U3MEPEHHbIX YCTbUL, — KPYMHbIE, TO
eCTb OJIMHOM He MeHee 20 peneHum

Fig. 1. Obtaining plants of a variety of winter garlic Yubileiny Gribovsky after treatment with colchicine

MC, ¢ 3 mr/n 6-BAM n 0,1 Mr/n nHAON-3-yKCYCHOM KNCNOThI
1 KyNbTUBUPOBAJN HA CBETY MHTEHCMBHOCTbLIO 5-8 ThiC. JIK
n ¢potonepmonom 18 yacos [7].

X0opoLLO pa3BMBLLMECS PACTEHbULLA YECHOKA BblCaXUBA-
JIN B FOPLLOYKM CO CTEPUIIBHON MOYBEHHOW CMECHIO, HAaKpPbl-
Ban cBepxy nNepdopupoBaHHbIM MAACTUKOBLIM CTakaH4n-
KOM 1 MOMeELLANM B KNIMMaTMUYECKYI0 KaMepy Npu OCBELLEHNN
10-15 Tbic. JIK (B cnyyae nosiBneHUss rpubHOM MHMeKumnn
MoYBy 1 pacTeHns npunyapvesanv pyHaasonom) [8].

OueHka NNoOVAHOCTU MOMYYEHHbIX PACTEHWUIA NPOBOAU-
nacb N0 KOCBEHHOM Mpu3Hakam: MopdOonornm pacTeHus n
pasmMepy ycTbuL,. AHann3 ycTbuL, MPOBOAVICS Y PACTEHW B
dasze 2-3 nucTbeB Ha 1-oM-2-oM nucte. Namepsann ganHy

npwv USMEPEHUN OKYNAPMUKPOMETPOM
nog MMKPOCKOMOM.

06 addekTe 06paboTkn B NEpPBbLIN
rog Cyouiu Mo BbIXOA4Y MNOJSIMMION-
OB, TO €CTb pacTeHuii, C KPynHbIMK
YyCTbMUAMN N NO BbIXMBAEMOCTU (Ha-
I-I:':U]I:;HOI‘/‘I, TO €CTb BbIXXMBAeMOCTU 4e-
pe3 10-12 cyTtok) nocne ob6paboTku
1 BbKMBAEMOCTUN K MOMEHTY aHain3da
yCTbUL,.

PesynbraTtbl n nx o6cyxaeHue

Peakums copTOB YeCHOkKa 03UMOro
Ha 06paboTKy KONXMUMHOM pasfnnyHa
(Tabn. 1). Yucno chopmmpoBaBLUMXCH
KasiNycoB 3aBMCENIO KakK OT reHoTuna
copTa, Tak U OT NPOAOIKUTENBLHOCTU
006paboTkM KONXUUUHOM. [Mpononxu-
TENbHOCTb 00paboTkM  KONMXMLMHOM
6onblue yrHetano copt JyOGKOBCKUA n
CufibHee BCEro 9TO CKal3asoCb Ha Kop-
HeobpasoBaHuKn (0T 2 oo 4) no cpas-
HeHnio ¢ obpas3oBaHMeM noberos U3
kannyca (ot 10 po 15). Y copta lO6u-
NENHbI TPUOOBCKUIA C YBENNYEHNEM
BpeMeHM 00paboTKM KOAXULUUHOM A0
4 4acoB yMeHbLLANOCh 4Mcno noberos
C KOpHsiMM (C 16 0o 4) No cpaBHEHUIO
¢ noberammn 6e3 kopHel (¢ 32 go 16)
(puc. 1).

Yncno BbLIKMBLUMX PACTEHUN Tak-
Xe 3aBucena OT NPOAOIKUTENBHOCTU
06paboTkM KOAXULUMHOM U peakumm
copTa Ha ycnosus BbipawmeaHus. Mpu 2-x 4yacoBoi Npo-
LOMKUTENBHOCTN 06paboTKN BO3AYLLHBIX TYKOBULL YeCHOKA
4YNCNO BbIKMBLLMX PacTeHUIn ObIo Bbille, Yem nNpu 4-x ya-
coBoii o6paboTke (40,0% OT 4mMcna NoNy4EHHbIX KanycoB).

Jlydwme nokasatenn no BbIXOAY NOAMMAOUOHBIX pacTe-
HWIA YeCHOKa B CPaBHEHUN C KOHTponem 6binn y copta to6u-
NenHbI rpnboBckuii (22,8%).

Y copTta tO6uneiiHbili rpuboBckuii chopmMmnpoBanoch
Oonblie pacTteHun, yeM y copTa [ybkoBckuii. OgHako B
3aBMCUMOCTU OT MPOAOSIKUTENBHOCTU 06pPaboTKN KOMXN-
LMHOM pacTeHuUs YecHoka 03mmoro y copta t0bunenHblii
rpnboBCKMIA 3a OAMH rof, Beretaumm chopmMmpoBanm: npu
06paboTke KONXMLMHOM BO3AYLIHbIX JlyKoBUYek 1 yac —

Puc. 2. PacTeHus yecHoka 03umMoro copta K06uneiiHbiii rpuboBckuii, chopMUPOBAaBLLME NYKOBULLI 1 IYKOBUYKM B 3aBUCUMOCTY OT BPEMEHM
06paboTKM KONXMLMHOM BO3AYLUHBIX NyKOBUYEK: A — 1 4ac (BbI3peBLLME NYKOBMLbI 1 BO3AYLUHbIE YKOBUYKM); B — 2 yaca (Bbi3pesLume
NYKOBMLbI-0AHO3Y6KM), B — 4 yaca (BbI3peBLUME NYKOBWLLbI U PACTEHUE, MPOAOIKUBLLIEE BETETALMIO MO MHOMONETHEMY TUMY)

Fig. 2. Plants of winter garlic variety Yubileiny Gribovskiy, which formed bulbs and bulbs, depending on the time of treatment with colchicine of air bulbs
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BbI3peBLWNe nykoBuubl maccon 30-35 r no 5-7 3y6kos,
CTPEeSIKY 1 BO3AYLUHbIe YKOBMYKM (8—12 WIT) (04HO Nnokone-
HWe 3a rof, OT BO3AYLUHOWN JIYKOBUYKWN [0 BO3AYLUHOW NyKO-
BUYKM); NpY 06paboTKe KONXMLNHOM BO3AYLLIHBLIX TYKOBUYEK
2 yaca — BbI3pEBLUME NYKOBULbI — 0AHO3YOkM 3-5 r; npu
006paboTke KONXMLMHOM BO3AYLUHbIX TYKOBMYEK 4 yaca —
BbI3peBLINe nykoBuubl macco 30-35 r no 6-7 3y6koB n
[Ba pacTeHus He cOoOPMMPOBaNN IYKOBULLY M NPOO0JIXKaNN
BEreTaumio No MHOrOJIETHEMY TUMy. B KOHTpone xe 6binun
chopmMMpoBaHbl BbI3peBLUNE JIyKOBULbI Maccor 30-35 r no
6-7 3y6KOB (puC. 2).

Y BbIXMBLUMX pacTeHuin copta ybkoBckuii chopmMmnpo-
BaJICb BbI3peBLUME NyKOBULbI Maccol 25-30 r no 5-6 3y6-
KOB B HE3aBMCUMOCTM OT BpeMeHN 06paboTKm KONXULUMHOM
BO3AYLLUHbIX JIYKOBUYEK.

Yxe no 3TUM AaHHbIM MOXHO CyauTb, 4TO Npu obpa-
60TKe KONXMLMHOM O4EHb BaXHa peakuus CopTa Ha yCio-
BUS BblpaluyBaHns, nabunbHOCTb COPTA, Tak Kak OT 3TOro
(a He ToNbKO OT caMoW peakuum Ha 06pabOoTKy KONXMLM-
HOM) 32BUCUT BbIXXMBAEMOCTb, a, C/e0BaTeNbHO, U Bbl-
xopn, nonunaongos. OueBngHo, Npy paboTte No NOAMMIO-
namsaumm cnenyet 6paTtb He OAMH, @ HECKOJIbKO COPTOB
B 00paboTky Ans GbICTpenLero noayYeHns xenaemMoro
pesynbrara.

JINTEPATYPA / REFERENCES

1. OxypmaHncku [LT. SkcnepuMeHTanbHoe Nosy4eHne noannio-
VOO0B YecHoka v nyka-6aTtyHa. ABToped. AMuC. ... KaH4. C.-X. HayK.
M. 1971. 20 c. [Jurmansky G. T. Experimental preparation of garlic
and onion polyploids. Autoref. dis.... cand. of agricultural Sciences.
Moscow. 1971. 20 p. (In Russ.)]

2. Monskos A.B., A3onkoBa M.A., Jlebegesa H.H., MypaBbéBa
WN.B. In vitro pereHepauus pacteHun yecHoka o3umoro (Allium
sativum |.) n3 BO34yLUHbIX NyKOBUYeK. BecTHnk MockoBCKOro rocy-
[apCcTBEHHOro 061acTHoro yumsepcuteta. Cepusi: ECTeCTBEHHbIe
Hayku. 2018;(4):115-124. [Polyakov A., Azopkova M., Lebedeva
N., Murav’eva I. In Vitro Regeneration of Winter Garlic Plants
(Allium sativum L.) from Air Bulbils. Bulletin of the Moscow State
Regional University, Series: Natural Sciences. 2018;(4):115-124.
(In Russ.)]

3. Sinha P,, Kannan R., Ganesh D. Optimizing of Polyploidization
by In-Vitro methods for genetic improvements of Garlic (Allium
sativum L.). Research Journal of Pharmaceutical, Biological and
Chemical Sciences. 2016;7(6):2004-2012.

4. Mueosapos B.®d., Epwos N.N., AradoHoB A.®D. JlykoBble

OB ABTOPAX:

Banepuit CtaHucnaBoBum4 PomMaHOB, KkaHOuOaT C.-X. Hayk,
C.H.C., https://orcid.org/0000-0002-3287-1914

Onbra ButanbeBHa PomaHoBa, kaHOuAaT C.-X. HayK, M.H.C.,
https://orcid.org/0000-0002-6513-1541

Jlio6oBb MBaHOBHA epacnmMoBa, kKaHaMAAT C.-X. HayK, C.H.C.
Tumodeit Muxainoesny CepeauH, KaHOMAAT C.-X. HAYK, C.H.C.
Hatanbs AHatonbeBHa LLIMbIKOBa, OOKTOP C.-X. HAyK, Ha4Yanb-
HuK oTaena OdP

MapuHa MuxainoBHa TapeeBa, kaHOMAAT C.-X. HayK, C.H.C.,
https://orcid.org/0000-0001-5817-0860

ISSN 0869-8155

3aknioyeHme

Tak KaKk YeCHOK 03UMbI pa3MHOXaeTCa BereTatmBHbIM
CnocoboM, O4EHb OFPaHNYEHO Ero FrEHETUYECKOE Pa3HO0-
6pasuve. MeToa nonvnaonan3aumm NONe3eH AN reHeTu4de-
CKOIO YNy4LIEHWS HeCHOKa 03UMOro Npu Pa3BUTUN Pa3nny-
HbIX MONVMAOUAHBIX JIMHWUIA C XenaTesbHbIMU CeNekLMOHHO
LlEeHHbIMW NPU3HaKamMu.

0O06paboTka BO3AYLLHbIX TYKOBMYEK COPTOB YECHOKA 03U~
Moro 0,1% pacTBOpPOM KOJNXULMHA MO3BOAUMAA MOSYYUTb
NoONUNIONAHbIE PACTEHUS C MOMOLLBIO KYNbTYpbI in Vitro.
B KOHEYHOM MTOre Ham He yaanocb MOJYYUTb UBETYLLMX
$dOopM y YeCcHOKa C NOMOLLBIO MeToAa NOAMMAoUAN3aLNN.
Ho, 6naropaps, BbipalyBaHMIO YECHOKA O3MMOr0 B YCO-
BUSIX in Vitro, NosiBMNacb BO3MOXHOCTb YCKOPEHUSA Cenek-
LIMOHHOr 0 Npouecca NoJlydeHNneM O4HOrO MOKOSIEHUS B rOA,
«OT BO3AYLLHOW NIYKOBUYKM A0 BO3OYLUHOWN JTYKOBUYKM>.

Mpu paboTte NO NoNyyYeHUIo NOANMIOUAHbIX GOpPM cne-
AyeT MCMNoNb30BaTh Psg COPTOB, Tak Kak MX peakuus Ha
006paboTKy KONXVULMHOM HEOOHO3HAYHa, Kak U Ha yCloBuUs
BblpalLMBaHuUs, a, CNefoBaTesibHO, 1 BbXKMBAEMOCTb. Hau-
6onee OT3bIBYMBLIM AJ1si NOJYYEHUS PACTEHUI B KYNbTYpe
in vitro okasancsa copt KO6unenHblin rpndosckuii. OgHaKo
BbIXOZ, NMOJSINMIIONAHbIX PACTEHUI CUJIbHO OFPaHUYeH N COo-
ctaBun 22,8%.
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ECONOMICS OF AGRICULTURAL PRODUCTION

NHHOBaALMM N HAY4YHO-TEXHUYECKUM
nporpecc B arponpoMbILLIEHHOM
KOMIJIeKce N CeJsibCKOM X039MCTBE

PE3SIOME

Cratbsi NOCBsiLLEHA COBPEMEHHO MHHOBALMOHHOW akTuBHoCTM B AMK. ABTOpOM pac-
CMOTpPEHbl OCHOBHbIE TWMbl MHHOBALWIA (Hay4HO-TEXHUYECKME W OpraHW3aLyOHHO-Y-
npaBneHYeckre) U NepPCreKkTVBLl MHHOBALWOHHOO Pa3BWUTUS B Nepuos naHaemMuu.
ABTOpP NPUXOAMT K BbIBOAY O HEOAHOPOAHOW MHHOBALMOHHOW akTUBHOCTU B CE/IbCKOM
X035CTBE, a TakXe 0 OO 3HAYYMOCTU OpraH1M3aLmm KoonepaTuBHbIX 0O6beanHe-
HWIA HA NIHHOBALMOHHOM OCHOBE.

Innovations and scientific and
technological progress in the agro-
industrial complex and agriculture

ABSTRACT

The article is devoted to modern innovation activity in the agro-industrial complex. The
author considers the main types of innovations (scientific and technical, organizational
and managerial) and prospects for innovative development during the pandemic.
The author comes to the conclusion about the heterogeneous innovation activity in
agriculture, as well as the great importance of organizing cooperative associations on
an innovative basis
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BeepeHne

BHeapeHne nHHoOBauuin B NMPOM3BOACTBEHHbIE MPOLLEC-
Cbl SIBASieTCS HE0OXOANMMOCTLIO Kak AJ191 06ecrnedyeHmns KOH-
KYPEHTHbIX MPENMYLLECTB, Tak U 419 pOCTa HaUMOHaIbHOMN
3KOHOMUKM B obuiem n uenom. MNocnepoBatenbHoe pas-
BUTME HAYKM N TEXHUKM OKA3bIBAET CYLLECTBEHHOE BO3-
OencTBMe Ha 3KOHOMUYeckne oTHoleHus. AMNK obnapaet
CYLLECTBEHHbIM MHHOBAUVOHHbLIM MOTEHLMANIOM, NO3TOMY
CBOEBPEMEHHOE BHEAPEHWE NHHOBALWI B JAHHOW cekTope
ABNSAETCS 3a510roM CTabUIbHOrO Pa3BUTUS.

[Mpouecc BHeOpeHus WMHHOBAUMIA npegnonaraet u3sy-
YyeHve MNepefoBOro onbiTa N MPUBHECEHME HEOOXOAMMBbIX
M3MEHEHUI B NPOU3BOACTBO. B nocnegHee pecatunetne
OTMEYaeTCs BbICOKMIA POCT WHHOBALMOHHOW aKTUBHOCTU
npeanpusaTUiA PasnuyHbIX OTPACEN, YTO BblpaxaeTcs B Nep-
BYIO 04epeb B MOBbILLEHNN 06LLE CTOMMOCTM NPOU3BEOEH-
HOW MHHOBAUMOHHOW npoaykummn (puc. 1). Co6CTBEHHO, CTO-
VIMOCTHbIM MHOVKATOP OAVMH M3 Hambosee nokasaresibHbIX
Mpy OLUEHKE MHHOBALMNA, MOCKOJIbKY B HEKOTOPbLIX Ciy4asx
nonnTMKa NPeanpuaTUii Mo MHHOBALMAM HOCUT dopmalib-
HbI XapakTep. Mexay TemM, CTOMMOCTHbIN acnekT He SBNS-
€TCS MCYEPNbIBAIOLLMM, NMOCKOJIbKY pPsi, MHHOBALUMM HENb3s
HanpPsIMylo y4eCTb B CTOMMOCTU NPOAYKUMU (B TOM 4ucne,
MHHOBAUVM B yNPaBieHUn, B aMUHUCTPUPOBAHNN 1 AP.).

Moa nmpoaykumem WHHOBALMOHHOW OEATENbHOCTM MOo-
HMMAIOTCA OTrPYXEHHble TOBapbl COOCTBEHHOrO MPOU3-
BOACTBA, BbIMOJIHEHHbIE PabOoThbl U OKa3aHHbIE ycnyrn. 3a
nepuog 2011-2019 ropoB CTOMMOCTb WMHHOBALMOHHOMN
npoaykuum yBenminnacb Ha 276%.

MeTtoauka

HecmoTps Ha oOLLYIO NONOXUTENbHYIO ANHAMUKY NHHO-
BaUM, CTPYKTYPHbBIN aHanmM3 nokasaJs, 4To B CESIbCKOM XO-
39MCTBE OAHOPOAHOIO YPOBHSI BHEOPEHUS MHHOBALUMA He
nmeeTcs. Ha puc. 2 npeacraBneH ypoBeHb MHHOBALMOHHOM

MeJIbHbIX U BOAHbIX PecypcoB. YToObl CrpaBUTbLCH C 3TUMM
npo6neMamu 1 UCNoJib30BaTb NMEIOLLMECH BO3MOXHOCTU,
ceKkTopy Heo6xo0aMMO UCMONb30BaTb NHHOBALIMOHHLIE MO/-
X0[bl A5 NOBLILLIEHMS MPOU3BOAMUTENBHOCTH.

B cenbCkOM X039ACTBE WMHHOBALMOHHAA aKTUBHOCTb
MMEeT HeoQHOPOAHbIM xapakTep. CBA3aHO 3TO Kak C pas-
JINYHBIM 3KOHOMWKO-(PUHAHCOBbLIM MOSIOXEHNEM Harnpas-
JIEHNI CeNnbCKOro X035NCTBa, Tak U C UX pa3HbIM MHHOBA-
LMOHHbIM NoTeHumanom. M3 aToro cnepyert, 4TO NpoLecc
VHHOBALMOHHOIO Pa3BUTUS HE UMEET JIMHEMHOr O XxapakTe-
pa 1 3aBUCUT OT PassinyHbIX 06CTOATENLCTB.

HecmoTpsa Ha OTCYTCTBME NIMHENHBLIX TEHOEHUWN, KOH-
KYPEHTOCNOCOOHOCTb opraHusauuii nubo yBennyMBaeT-
csl, nMbo CHmxaeTcsa. «YpoBeHb KOHKYPEHTOCMOCOOHOCTH
npegnpuatnin, — nuwyt A.lM. Cokonoea, K.K. IxaHyHL, —
HEMoOCpPeACTBEHHO CBSI3aH C HAIMYMEM COBPEMEHHbIX O0-
CTYMNHbIX TexHonoruii, obecrneymBaloWmMx POCT KavecTsa
NPOAYKUUKU, CHUXEHME ee cebecTOMMOCTU, pacluMpeHne
accopTumeHTa» [8, c. 156]. Te opraHm3aumn, KoTopble 3a-
TArMBaIOT C BHEOPEHUEM UHHOBaLMA, 06/1a4a10T NOBbLILLEH-
HbIMW 3KOHOMWYECKVMWN PUCKAMN.

OpHoit 13 npobsemM MHHOBAUMOHHOrO pas3sutma AlMK
ABNseTcs HeobxoANMOCTb AP PEePEHLMPOBAHHOIO NOAXO0-
[a — Kaxaoe HanpasfieHne UMeeT COOCTBEHHbIE TEXHOJO-
rmyeckme ocobeHHocTn. Kak otmeyaet [1.M. MaTeBeesB, B
CENbCKOM XO3SINCTBE TEXHOJIOTMYECKUIA NPOrpecc nposs-
nseTcs, B NepBylo odepenb, B 061acTy reHHOM NHXeHepun
>KMBOTHbIX U pacTeHuii. OQHO 13 BeOyLWX MecT B OpraHu-
3aunn 1 ynpaBfeHMM NPOU3BOACTBOM 3alMyT MUKPO3-
JNIEKTPOHMKA U MHPOPMALUOHHbBIE CUCTEMBI, KOTOPbIE YXe
aKTUBHO MUCMOJIb3YIOTCS B TOYHOM 3eMIeAEN TN N XXMBOTHO-

Puc. 1. CTOMMOCTb MHHOBALWIOHHOM Npoaykuyn B PO
Fig. 1. The cost of innovative products in the Russian Federation

aKTUBHOCTU B CEIbCKOM XO3SIMCTBE, KOTOPbIN MOKa3biBaeT 100
nafeHne UHHOBALWIOHHOM aKTUBHOCTU B OTAESbHbIX 06a- 90 92,2
CTAX CeNbCckoro xo3saiicTea 3a nepuopn 2017-2019 rogos. 38
OXxunpaeTca, 4TO MULLEBON N CENbCKOXO3ANCTBEHHbIN 60 76
cekTop 6ynet obecneunBaTb 6e3onacHble NULLLEBbIE MPO- 50
OYKTbl 19 HACeNEeHUS, B TO Xe BPeMs NOCTaBNsAs Kopma and gg 383 45,5
BCe OOJbLLEro YNCA CeSIbCKOX03ANCTBEHHbIX XXUBOTHbIX, a 20 33,4
TakKke obecneymBas gpyrve npoaykTbl Ha GMONOrMyYecKkomn 10
OCHOBE AJ15 Uenoro psga npoMbILLIEHHbIX NPeanpusTUn. 0 2011 2013 2015 2017 2019
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Puc. 2. YpOBHU MHHOBALIMOHHOW aKTVBHOCTW OPraHmn3aLyi CenbCKoro Xo3aincTaa
Fig. 2. Levels of innovative activity of agricultural organizations
ﬂ,eﬂTeﬂbHOCTb BCnomoraTtesbHasa B o6nacTu
NPON3BOACTBA CEJIbCKOXO3ANCTBEHHBIX KYJIbTYP
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BoacTee [3, c. 38]. ccnemoBaHus Mo reHHOW MHXeHepumn
TpebyloT ANnTeNbHOro nepuoga pas3paboTkn U 3HAYUTESb-
HbIX GpMHAHCOBLIX cpeacTs. Mexay Tem, GyHKLUMOHNPOBA-
HME MNJIEMEHHbIX 3aBOJ0B B POCcuUM HaxoomTcs npakTnye-
CKM B YObITOYHOM COCTOSIHUW. MHOIrMe X1MBOTHOBOAYECKME
nopoapl 3aBO3SATCA M3-3a pybexa. OgHako 3akyrnka nne-
MEHN 13-3a CHMXEHUS Kypca pybns ctana eule 6onee 3a-
TpaTHomn, Yem npexae. K Tomy xe octaetca TpaganumoHHas
npo6siema KnMMaTnieckux ycnosuii B Poccum, B KOTOPbIX
MCMNoJIb30BaHME MHOMMX NOPOA, CKOTa HE MpencTaBnseTcs
BO3MOXHbIM. Oco6011 3HAUMMOCTbIO 061aaaeT coxpaHeHne
NAeMeHHbIX NTULLEBOAYECKMX 3aBOAOB, HA KOTOPLIX BbIBO-
OsATCA HOoBble GpolinepHble nopoabl. NepenoBble KPOCChl
6poiinepoB HabupaT Maccy B KOPOTKNE CPOKM, MO3TOMY
OpolinepHoe NTULEBOACTBO ABASETCS BaXKHOW COCTaBASIO-
e NPOAOBOILCTBEHHON 6€30MacHOCTU CTPaHbI.

MuHoBaumm B AMNK cBsi3aHbl HE TOIbKO C FEHEeTUYECKUMU
nccnenoBaHUsaMM U cenekumoHHom paboTton. Tak, A.K. Cy-
6aeBa NULWIET O HEOOXOOUMOCTU BHEOPEHUS B CENbCKOEe
XO3S9MCTBO rpeOHEBON TEXHONOrMM BO3OEMNbIBAHUSA MPO-
nawHblx kynstyp [9, c. 58]. B yacTHOoCTW, rpebHeBas Tex-
HONOrMs BO3AENbIBaHUS KapTodens ynyywaeT aspaumio
no4sbl N 06eCcneYmBaeT XopoLLee Ka4ecTBO paboThbl KapTo-
deneybopoyHbIX KOMOANHOB.

OnpepeneHHyio NpobaemMy COCTaBNseT KOHLEHTpaums
Hay4HbIX CCNeaoBaHUN B rOCy0apCTBEHHOW CEKTOPE U He-
[OCTaTOK KOMMEPYECKMX pa3paboToK. JANTenbHOCTb WH-
BECTMLMOHHBIX LMKIIOB W BbICOKME PUCKK 0OYCNOBAMBAIOT
HU3KUI MHTEPEC KOMMEPYECKNX CTPYKTYP K HAay4HbIM pas-
paboTtkam B AlNK. B cenbckom xo391McTBe MMEETCs HexXBaT-
Ka Hay4HbIX KaAPOB, KOTOPbIE 3aHMMANNCE Obl NEpPeoBLIMA
1nccnenoBaHusaMn. B yxe CNnoXMBLUMXCS Hay4YHbIX KOSIEK-
TUBax NpepbIBAETCS MPEEMCTBEHHOCTb MEXAY NMOKOJIEHUS-
MU nccnegposatenen.

HecmoTps Ha o4eBUOHYI0 HEOOXOAMMOCTb BHeOpeHUs
MHHOBaUM, B HAy4HOM COOOLLECTBE CYLLECTBYET Apyras
TEHOEHUNS, COCTOALAS B BblAENIEHMN HE TOJIbKO TEXHOMNO-
rMYeCcKNX MHHOBALMIA, HO TakxXe M MHHOBAUM OpraHu3a-
LMOHHO-yNpasneH4yeckoro tonka. B.B. Tynbyees, C.B. Xe-
Bopa, O.B. MenewwuHa Ha npumepe kapTtodeneBoacTBa
yb6eamTenbHO NoKasblBaloT, YTO rMaBHble MHHOBaUMu B AMNK
nexar B cdepe opraHudaumm Tpyaa n cobita. ABTOpPbI Nn-
LUYT, 4TO He KOH(POoHTaums ToBapHbIx JIMX (npnycanebHbix,
OropOAHbIX, Caf0BbIX U AayHbIX y4acTkoB) KX, UM n ma-
nbix CXO, BbIXMBAIOLMX KTO Kak MOXET, a X 00beanHeHne
Ha O06POBOJIbHBIX Hayanax B crneuuann3npoBaHHble Kap-
TodeneoBowHble n apyrue CMNTK ¢ 0AHOBPEMEHHOM BO3-
MOXHOCTBIO 3aKyMnoK OUKOPaCTYLMX PacTeHU NO3BOAUT
noBbICUTb 3M@PEKTUBHOCTL CEIbCKOXO3ANCTBEHHOW Oes-
TenbHocTtn [10, c. 557]. Mbl nonaraem, 4TO gaHHas To4yka
3peHUsa cnpaBensivBa, NoCKObKy Hanboee WMpPoKoe no-
HMMaHMe NOHATUSA MHHOBALUWW COCTOUT B TOM, 4TO MHHOBA-
Lumen 9BNgeTcs NpoLecc ¢ GyHKUMEN N3MEHEHNS TEKYLLIErO
cocTosHua gen. VIHbiMu cnoBamm, BO3MOXHO NPOBeAeHne
MHHOBauUn 6e3 BblpaXeHHOro Hay4YHO-TEXHUYECKOro Sa4pa.
B3BelueHHOV NpeacTaBnseTcsa Tovka 3peHus MccnepoBa-
Tena U. N. MNMaHTeneeson, KOTOpas BbIAENSET Crneaylowme
CYLLIHOCTHbIE CBOMNCTBA MHHOBALNIA:

- Hay4Ho-TexHuyeckas (TexHonormyeckas, yrnpasfieH-
yeckas) HOBU3Ha;

- MNpoun3BOACTBEHHASA MPUMEHUMOCTb;

- Kommepueckas peanmayemocTs [6, c. 205].

Pesynbrathl

Kak Mbl MOXeM yb6eanTbCsl, MIHHOBaUMN MOryT BblTb OC-
HOBaAHbl Ha YNpPaB/IEHYECKON HOBU3HE, N MMEHHO Takown
HOBW3HbI HE XBATAET B CENIbCKOM x0351cTBe Poccun. Bonb-
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Las 4acTb HEBONBLUNX U CPEAHNX NPOU3BOANTENEN HE BXO-
OAT B Kakne-nnbo MHCTUTYLMOHaNbHble 06beaMHEHMS, YTO
CYLLECTBEHHO 3aTpyOHSAET CObIT NPOAYKLUUN.

B oTHOwWeEHWM cObITOBOW NPO6GAeMbl HEOOXOAMMO OTME-
TUTb, YTO NUHHOBALMMN MOIYT HOCUTb OPraHMN3aLMOHHO-TEX-
HMn4Yecknin xapaktep. K npumepy, npeacraBnsieTcs BO3MOX-
HbIM Pa3BUTUE KOOMEepPaTUBHOW (GOPMbl MPOU3BOACTBA U
cbblTa CeNbCKOX03ANCTBEHHOW NPOAYKUMK C pa3paboTkoi
MOOUNBHOIO MPUIOXEHNs, KOTOPOEe Obl MO3BOMANO Hace-
JIEHMIO HanpsIMyl0 coBepLuaTb 3akasbl npoaykuuu. Mpen-
cTaBnsieTcs He0bX0ANMbIM 06beAMHEHME BONbLLOro Yncna
MEJIKNX N CPEOHUX NPOM3BOANTENEN Ha Ba3e COBPEMEHHbIX
MHPOPMALMOHHBIX TEXHONOMMIA.

PaccmaTpuBasi BONpoc O rocyAapCTBEHHOM y4acTun B
WHHOBALMOHHOM MpoLecce, cenyeT OTMETUTL Heobxoaum-
MOCTb MOCTPOEHUS HOBOW CEJ/IbCKOXO3ANCTBEHHON UHDPa-
CTPYKTYpbI, kKoTopas 6bl obecrneymBana cObIT NPOAYKLMN
OoMallHUX U depmMepcknx xo3ancTe. CyliecTBoBaBLlas B
CoBeTCKME roabl KOHLEMNLMS rapaHTUPOBaHHOIO cObiTa He
NOANEXMWT peanv3aummn B HaCTOsILLEe BPeMs, OOHAKO MNo-
CPeACTBOM COBPEMEHHbIX TEXHONOMMYEeCKNX U yrnpaBfieH-
4ecKMX NPOLECCOB NPeACcTaBNSETCH BO3MOXHbLIM 3aKyrka v
nepepaboTka 4acTu NPoAyKUMK, AN yero Tpebyetcs npo-
BeAEHNE MPOTEKLMOHNUCTCKOM MONMUTUKM U NMpeaocTasne-
HWe AOMNONIHUTENbHBIX MEP roCyAapCTBEHHON NOAAEPXKN.

B Bonpocax MHHOBALMOHHbLIX OpraHu3auuii B nepsyto
oyepenb HEOOXOAMMO ONMpPaTbCs Ha COOCTBEHHbIN OMbIT, B
TOM YUCIIEe HA OMbIT COBETCKUX NeT. 3apyOexHbIi onbIT Tec-
HO CBSI3aH COOTBETCTBYIOLLEN NOINTUHECKON OOCTAHOBKOM,
No3TOMYy NepeHoCc 3apybeXXHOM NpakTMKN Ha POCCUINCKYHO
3eMJl0 KpaliHe 3aTtpyaHuTeneH. B.U. Habokos, K.B. He-
KpacoB noJjiaralroT, YTO U3y4YeHMe OmMblTa SAMNOHCKUX GUpM
No3BONSIET caenatb BblBOO, O TOM, YTO O0JIrOBpeMeHHas
koornepauus ¢ HebosblIMM KOSIMHECTBOM MPOU3BOAMTE-
nen AaBAsgeTcs HanyyLWwmnM CnocoboM CHUXEHUS U3OEPXKEK
[4, c. 117]. OgHako, cnoxmelLMecs B 3apybexHbIX CTpaHax
KpyrnHble KoonepaTMBHblE 00bEeANHEHUS ABNAIOTCA OAHO-
BPEMEHHO U nonuTrnieckmmun cybbektamu. B aToin ceasu,
Mbl nonaraem, 4To B Poccumn MHHOBaLMOHHAs Koonepauus
[0JKHA OCYLLLECTBNATLCS HA FOPU3OHTaNIbHOM YPOBHE U HA
ocHoBe 006POBOJIbHOM MHMLUMATUBLI MPOU3BOOUTENEN.

Momurmo koonepaLmm, K OpraHn3aumoHHBIM MHHOBALMSIM
MOXHO OTHECTW TaK Ha3blBaeMble «yMHble» hepMbl — POOO-
TU3NPOBaHHbLIE NMPEANnPUSATUSl, OCHOBAHHbIE Ha aBTOMaTU-
4eckoM YnpaBfieHUM MPOM3BOACTBEHHbLIMU MNpPoLECcCamMu.
Takne pepMbl NPeanoNOXUTENBHO A0SKHbI ObITb OCHOBaHbI
Ha CEHCOpPHbIX CUCTEMAXx yrpaBfieHusl, TenemaTtuke, pobo-
TOTEXHUKE W UCKYCCTBEHHOM UWHTennekTe. NpobnemaTtunky
30€eCb COCTaBNSET BOCTPEOOBAHHOCTb CaMOM TEXHOJIOMUN.
Mopnep>xaHne paboTbl faxe KPYnHbIX GepM Npm oNnTuMn3a-
umm 6usHec-npoLLeccoB n rpaduka paboTbl NepcoHana Mo-
XeT 06X0aUTbLCS CuUamMm HECKOJIbKUX YenoBek. BHeapeHue
pPOBOTU3NPOBAHHBIX CUCTEM YNpPaBAeHMs N 06CTYXMBAHUSA
BneyeT 3a coboli 6onbLUIMNE U3AEPXKKM, TOTAA KaK BbIMMPLILL B
9P PEKTUBHOCTU MOXET OKa3aTbCs HEBEUK.

OgHUM 13 KOMOMHMPOBAaHHBLIX HanpaBieHUA WHHOBA-
LUMOHHOIr0 pasBuUTUS SIBNISIETCA arpapHbIA Typu3m, KOTOPbIN
CnocobeH MOBbLICUTL BHUMaHME K CeJIbCKOMY yKaay >XKU3HW
M CenbCKOX03AMCTBEHHOM npoaykumm. CoBCTBEHHO pPOJib
CEeNbCKOro XO3ANCTBA 30€eCb 3aK/0YaeTCs B MOArOTOBKE
pecypcHoli 6a3bl. B.I. 3akwesckuii, 3.B. MaBpunoBa BUaaT
BO3MOXHbIE MONIOXUTESIbHbIE CTOPOHbI BAUSHUS NMaHAeMum
B PasBUTUM BHYTPUPOCCUNCKOro Typuama (arpapHoro, aT-
HOKYJIbTYPHOIO, PENUrMo3HOro, NCTOPUKO-KpaeBeaveckoro,
PEeKPeaLNOHHOr0), B KPaTkOCPOYHOM U AOATOCPOYHOM MU-
rPaLMOHHOM MPUPOCTE HACeNeHus N3 ropoaoB B CENMbCKYHO
MECTHOCTb, B NMOBbILLEHNN 0O6ECNEYEHHOCTN aAPECHOM 3aLLum-
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Tbl Hanbosee coumasnbHO He3alMLEHHbIX FPYMN CEeNbCKOro
HacesneHusl, B PeLLIeHNM 3KONorn4eckmx Bonpocos [1, c. 496].

OnHUM 13 pakTopOB TOPMOXEHUS NHHOBALMOHHOIO NPO-
Liecca B cenbCkoM Xo3sncTBe aABnsaetca nangemua 2020,
OJHaKOo CyauTb O ee BO3OENCTBUM HA MHHOBALUVOHHYIO aK-
TUBHOCTb NMoka paHo. O4eBUAHO, HTO OrpaHNYEeHMsl, CBA3aH-
Hble C MpenynpexaeHneM pacnpoCTPaHEHUsT KOPOHAaBU-
pyca, no-pasHOMYy CKaXyTCsi Ha HanpaBiEHUSX CENbCKOro
xo3qaicTea. B obwem 1 uenom, naHaeMUS He NMOBAUsIa Ha
noceBHylo BecHoi 2020 roga, oHa npoxoguna B paboyem
pexume [2, c. 432]. Cnpoc Ha NpoayKUMIO CENbCKOro X035M-
CTBa YCTON4YMB, CENTbCKOE XO3ANCTBO HE HAXOOUTCS B KPUTU-
4eckoM nosioxeHun. OgHako MHHOBALUMOHHAS aKTWUBHOCTb,
BEPOSITHO, CHU3UTCS, MOCKOJIbKY 3aTPYAHEHUS UCMbITIBAIOT
MHOIMe CMeXHble 0651acTn (MalMHOCTPOeHWe, Npubopo-
CTpoeHue n ap.). ImetoTcs n nokanbHble (N0 Mepkam Haumo-
HaJIbHO 3KOHOMMKM) NPOBIEMbI — B YHaCTHOCTW, BbISIBIEHNE
cnyyaeB NTnybero rpunna B OMckol 06nacTtu, YTO NPUBENO K
YHUUTOXEHMIO NOroioBbs NTuuedadbpuk.

B uenax npeononeHns HeraTuMBHbIX MOCNEACTBUIA NaH-
nemun MpaButensctBoM P® paspabotaH O6WEeHaLNo-
HasbHbIA NnaH aencTemin, obecneymBaloLLmMX BOCCTAHOB-
JIEHNE 3aHATOCTU N AOXOA0B HACENEHUS, POCT 9KOHOMUKMA
M OOSITOCPOYHbIE CTPYKTYPHblE namMeHenus [7]. Bonbluas
yacTb Mep noanepxku AlNK ceasaHa ¢ depmepckmmMmn xXo-
39McTBaMK (NPeaoCTaB/ieHMEe HECTaUMOHAPHbBIX TOProBbIX
00bLEKTOB, NMPOBeAeHUEe PernoHanbHbIXx GEepMepcKkux sap-
Mapok n ap.). OgHako, co6CTBEHHO MHHOBALIMOHHbIE MepbI
HanpaseHbl Ha 6onee KPYMHbIX UFPOKOB pbiHKa. Tak, npea-
nonaraeTcs co3gaHne MHOOPMAUMOHHON CUCTEMbl Ofs
obecrnevyeHns BO3MOXHOCTM NOJIyH4EHNS TOCYAAaPCTBEHHbIX
YyCNyr opraHoB roctexHan3opa LEeHTPannM30BaHHO B 3nek-
TPOHHOM BUAe C ucnons3osaHnem EMIY. Takxe nnaHupy-
eTcsa cospaHne eguHon umdpoBon nnatdopMbl BbiSBE-
HUS, OLEHKN U BBOAA B CEJIbCKOXO3AMCTBEHHbI 060pOoT
3eMeflb CeNIbCKOXO3ANCTBEHHOrO Ha3HaYeHUs!, BKIO4YalO-
LLYIO MHBECTMLMOHHYIO WHTEPHET Nowanky, Ha KOTOpPOW
noTeHuuanbHbli MHBECTOP B cdhepe AINK cMoXeT nonyyunTtb
rOTOBOE pPeLleHne No BEAEHMIO CENIbCKOXO3ANCTBEHHOM Ae-
ATENBbHOCTH.
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Bonpoc o Tom, saiBnsieTca nu nHdopmaTmsaums CenbCko-
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OaHo OKHO nopaboTaer Ha
POCCUACKMX IKCNOPTEPOB

3anyweHa MHGOpPMaLMOHHAsA cucTemMa Ansi 9KCNOPTEPOB,
nonyymsLLasn HaseaHue «OgHO OkHO». BBOA €€ B akcnnyaTa-
L0 3HAYUTENBHO YNPOCTUT BbIXOA, NpeanpyHUMaTenei Ha
MEXAyHaPOAHbIA PbIHOK.

B nocnepHve rogpl arponpoMBILLIIEHHBIN KOMMeke Poccumn
aKTUBHO Pa3BMBAJICHA, OOHOBPEMEHHO POC M 3KCMOPT NPO-
aykuun AMNK. Ero o6bem coctasnget 6onee $25 mnpa, 4to
Ha 16% Gonblle, YeM 3a aHaNOrMYHbIN Nepuod, NPOLLIOro
roga. B 2021 rony yepes undposyto nnatdopmy akcrnopre-
pbl CMOFYT NMOJTY4UTb CyGCUANM Ha TPAHCMOPTUPOBKY CENb-
XO3MpOoAyKUMN 1 NPOAOBONLCTBUS. B panbHeliem MuH-
cenbxo3 Poccun nnaHmnpyeTt paclumMpuTb CIIMCOK CEPBUCOB,
BKJIIOYMB B HErO CyOCMAMM Ha KOMMEHCALMIO YacTu 3aTpar
Ha cepTudukaumio npoaykummn AlK n ycnyrn no ee npoasu-
XEHWIO Ha 3apYOEXHBIX PbIHKAX.

MHudopmaumoHHas cuctema «OgHO OKHO» MPeaoCTaBisi-
€T POCCUACKUM KOMMAHWSIM OHSIaMH-A0CTYN K ycniyram,
COMPOBOXAAOLLMM BbIXO[, NPON3BOOUTENEN HA BHELUHWE
pbiHkK. Lindpoeas nnatdopma ans 3KCropTepoB pa3pado-

Tana P3LL coBMecTHO ¢ MuHcenbxo3om Poccun 1 gpyrumm umIJDOBble CepBucChbl rocnoaaepXxku
npodunbHBIMM MUHUCTEPCTBaMU, peaepanbHbIMU Ciyxoba- ang ANK 3apa60-|-a|0-r B 2021 rogy

MU 1 [eNoBbIMN 06beAMHEHNSIMUA.

MwuHcenbxo3 P® ¢ 2021 roga BBOAUT MHMOPMALIMOHHYIO
cuctemy umdpoBbix cepBucoB AlK, onbiTHaa akcnayarta-
LUMs KOTOPOM MPOMAET B MUIOTHLIX PErMoHax, coobLiaeT
npecc-cnyxbta MuHcenbxo3a Poccun.

MHdopmaumoHHas cuctema kak MoAysfib HaLWOHaNbHOM
nnargopmbel AMNK no3eosvT nOBbICUTL 3PPEKTUBHOCTb
aAMWHNCTPUPOBAHMA B OTPacau, CKOPOCTb [A0BEAEHUst
CPeAcTB A0 arpapyes 1 MPO3PaYyHOCTb MPOLIECCOB NPeao-
CTaBjIeHMs Mep rocnoanepXkun, CoKpaTuTb 3atpaTtbl Celb-
XO03MPON3BOAMTENEN HA NPefOCTaBIEHNE OTYETHOCTM.

Yxe B 2022 rogy anekTpoHHas nogada uMdpoBbIX 3asiBOK
Ha cybcuamm 6yneT noctynHa B 84 pernoHax ctpanbl, 100%
OTpacsieBoM OTHETHOCTU OyaeT NoaaBaTbCs Yepes SINYHbIN
KabuHeT cenbxo3npoussoauTens, Ao 75% cybcuauii u
50% NbroTHbIX KPeauToB ByAyT 0POPMASTECS B LUPPOBOM
Buae. No cnosam rmasbl MnHcenbxo3a Amutpus MNatpyLie-
Ba, MWIOTHbIA NPOEKT MAaHNPyeTCst 3anycTuTb B 9 pervo-
Hax. K koHuy 2024 ropga Bce rocycnyrn MuHcenbxo3a [omx-
Hbl OKa3bIBaTbCSl B 3/IEKTPOHHOM BUIE.
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cbipba UpkyTCcKoin obnactu

B Npon3BoacTBe PYHKLUUOHANbHbIX
KOHCEepPBUPOBaHHbIX NPOAYKTOB

PE3IOME

AKTyanbHOCTb. B HacTosllee Bpems 3KONOrMyeckas CUTyaLmus BO MHOTUX PermoHax
Hallel cTpaHbl OCTABASIET XenaTh Nyyllero. M3BecTHO, Y4TO NPaBUIbHOE NMUTAHWE fAB-
NISETCA OCHOBOW 300p0BbA. MPoayKThI, NPeaHAa3HAYEHHbIE A/1F 300POBOr0 NUTaHUS,
MOTYT ObITb U3rOTOBJ/IEHbI TOJILKO HA OCHOBE 9KOJIOMMYECKM YUCTOrO Chipbs. B 9TOM 0T-
HOLLEHUM 0CODbIN MHTEPEC BbI3bIBAIOT perMoHbl Cnubupn — 6oratsie n1ecamu, pacnono-
XEHHbIMMW BN OT HACEJIEHHbIX MYHKTOB, B KOTOPbIX MOXHO COOMPATh 1 3aroTaBnnBaTh
B 6ONbLUMX KOSIMYECTBAX 3KOJIOrMYECKM YACTOE AMKOPACTYLLEE Chipbe A MPOU3BOI-
cTBa GYHKLMOHABHBIX MULLEBbLIX MTPOAYKTOB.

Martepuan u metoamMka. ABTOpPamM CTaTbM HA OCHOBE NINTEPATYPHbLIX MCTOYHWUKOB
OCYLLECTBNEH aHaNN3 MULLEBOI LIEHHOCTY 1 BUOXMMUYECKOrO COCTaBa AMKOPACTYLLErO
Cbipbsi, MPOM3PACTAIOLLEro B I0XHOW YacTu BocTouHon Cubupwn (MpkyTckoit obnactu).
PaccmoTpeHo cneaytowee cbipbe: ronybuka (Vaccinium uliginosum), yepemia: nyk
meggexuii (Allium ursinum L.), rpubbl necHble, XMbIX KEAPOBOro opexa 1 MpsiHo-a-
pomaTtuyeckue Tpaebl — caraH-gainns (Rhododendron Adamsii) n yabpeu (Th?mus
vulg?ris). MprBeaeHbl cBeaeHns 06 MX NLLEBOI LLEHHOCTM 1 BUOXMMUYECKOM COCTaBe.
Mo pesynbTaTaM AaHHOIO aHanM3a CAenaHo 3ak/ioyeHne O NepcrekTMBHOM MUCMOsb-
30BaHUM JAHHOMO Chipbsi A1S1 MPOV3BOACTBA NULLEBLIX MPOAYKTOB MYHKLIMOHANBHOMO
Ha3HaYeHws.

PesynbTathbl. B cTatbe npeactaBneHbl peaynbTaThl HAY4YHbIX UCCNEN0BaHUM, CBS3aH-
HbIX C Pa3paboTkoi GYHKLMOHANBHBLIX KOHCEPBMPOBAHHbIX NPOAYKTOB HA OCHOBE AW-
KOpPACTYLLEro Cblpbsi, MPON3PaCTalOLLEr0 B tOXHOM yacT BocTouHon Crnbupwn (MpkyT-
ckolt o6nactn). PaspaboTaHbl peLenTypbl COYyCoB hYHKLMOHABbHOM HanpaBaeHHOCTH,
npviBeAeHbl CBEAEHVS O MULLEBON LLEHHOCTU W AaHHbIE MO COLEPXaHUIO B KOHCEPBAX
OCHOBHbIX OYHKLMOHANbHbIX UHTPEANEHTOB.

Application of wild-raw materials of
the Irkutsk region in the production
of functional canned products

ABSTRACT

Relevance. Currently, the environmental situation in many regions of our country leaves
much to be desired. It is known that proper nutrition is the foundation of health. Products
intended for a healthy diet can only be made from environmentally friendly raw materials.
In this regard, the regions of Siberia are of particular interest - they are rich in forests
located far from settlements, where it is possible to collect and harvest large quantities
of ecologically clean wild-growing raw materials for the production of functional food
products.

Materials and methods. The authors of the article analyzed the nutritional value and
biochemical composition of wild-growing raw materials growing in the southern part
of Eastern Siberia (Irkutsk region) on the basis of literature sources. The following raw
materials were considered: blueberries (Vaccinium uliginosum), wild garlic: bear onions
(Allium ursinum L.), forest mushrooms, pine nut cake and spicy-aromatic herbs —
sagan-daila (Rhododendron Adamsii) and thyme (Thymus vulg?ris). Information about
their nutritional value and biochemical composition is given. Based on the results of
this analysis, a conclusion was made on the promising use of this raw material for the
production of functional food products.

Results. The article presents the results of scientific research related to the
development of functional canned food based on wild-growing raw materials growing in
the southern part of Eastern Siberia (Irkutsk region). Formulations of functional sauces
have been developed, information on nutritional value and data on the content of the
main functional ingredients in canned food are provided.
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BeepeHne

Mpobnema coxpaHeHns 340POBbSA U YBENMYEHUSA NPO-
DOJIKUTENBHOCTU XM3HW rpaxaaH Poccuiickon depe-
paumMn SBNSIETCA BaXXHOW HauUMOHanbHOW 3apadeit, nyTn
peLleHns KOTOpoM OTpaXeHbl B AOKYMEHTaX, MPUHSATbIX
MpaButensctBomM PD, Takmx kak: «[JoKTpMHa NpoOoBOJb-
CTBEHHOW 6e3onacHocTy P®», «OCHOBbI rOCYyaapCTBEHHOM
nonutnkn P® B o6nactv 300pOBOro NUTaHUS HaceneHus
Ha nepuog oo 2020r.» n «CtpaTterns noBbILLEHUS Kaye-
cTBa nuLLEBOI npoaykumn B Poccuinickon depepaumn oo
2030 ropa». B cooTBeTCTBUM C yKa3aHHbIMW OOKYMEHTa-
MW MOCTaBNEHHYID 3agadyy Heobxooumo pelatb nyTem
pa3paboTKn MHHOBAUMOHHbIX TEXHOJIOMMIA O1S1 MPOU3BO/A-
CTBa HOBbIX BUOOB CMELMAnM3nNpPOBaHHbIX, 0O0raweHHbIX
N OYHKLUMOHANBHBIX MULLEBbIX NPOAYKTOB A1 Pa3inNyHbIX
rpynn Hacenenus» [1, 2, 3].

Cpean MHOormx hakToB, 0Ka3biBAIOLLMX BAUSHUE HA 300-
pOBbe YenoBeka, MaBeHCTBYOLWAsA POJib MPUHALSIEXNT M-
TaHuo. MpaBuibHO OpraHn3oBaHHOE NUTaHWE MO3BONSET
noanepXnBaTtb YMCTBEHHOE M GU3MOSIOrMYECKOe Pas3Bu-
TMe, paboToCnocOBHOCTbL OpraHM3ma, a Takxke sIBaseTcs
npoduNakTUKon pasnnyHoro poaa 3abonesaHunii n obecne-
YynBaeT yCc/oBMS AN agantauuu Nloaen K ycnoBusiM npo-
XuBaHus. B cBs3n ¢ HE6NaronpusTHbIM BO3AENCTBUEM HA
OpraHn3M COBPEMEHHOrO YesioBeka OKpyXaloLlel cpeabl,
BO3pacTaloLLMM KONNYECTBOM 3ab60neBaHni, a Takxe npo-
rpeccupylowmMmn CTPECCOBLIMU CUTYaLMsMUK, CO3OaHue
GYHKUMOHANbHbIX NULLLEBbIX NPOAYKTOB SBASIETCS akTyasib-
HO 3aga4en ons NULWEBON NPOMBILLIEHHOCTY.

MHoroneTHue nccnefoBaHust n HabnaeHWs 3a paumo-
HOM NUTaHWs ybeauTenbHO MOKa3blBalOT, YTO NoTpebnse-
Mbl€ HaceneHnem NPOAyKTbl A0JKHbI 061a8aTbh HE TOJIbKO
nuTaTeNbHON LIEHHOCTbIO, HO N pPerynmpoBaTtb GYyHKUMK K
BroxMMmnyeckme peakumm opraHnama [4].

®dyHKUMOHaNbHAs HanpaBNeHHOCTb MULLLEBOW NPOAYK-
LMK, cpeamn KOTOPON OAHO U3 BaXHbIX MECT 3aHMMAIOT NpPo-
OYKTbl AJINTENBHOMO XPaHEHWS, BO MHOFOM 3aBUCUT OT BUAA
1 BMOXMMNYECKOr0 COCTaBa Cblpbsi, UICNOJIb3YEMOTO AJ1s UX
nsrotosneHus. MNepcnekTMBHbLIM HanpaBiieHUeM yny4lle-
HUS Ka4ecTBa NPOAYKTOB MUTaHMS U pacLUMPEHMS X acCop-
TUMEHTA MOXHO CYMTaTb MCMOJIb30BaHNE AMKOPACTYLLErO
Cbipbsi 1 MpPsiHO-apomaTmyecknx TpaB. Ocobbli MHTEpecC
B CbIpb€BOM OTHOLUEHUW BbI3bIBAOT PErnoHbl, Pacnoso-
>KEHHbIE BOANWN OT MPOMbILLIEHHO-PA3BUTbLIX TEPPUTOPUIA
CcTpaHbl, Hanpumep, MpkyTckaa obnactb Gorata necamu,
B KOTOPbIX MOXHO cobupaTtb 1 3arotaBnmeaTb B 60bLUNX
KONMYEeCTBaX 3KOIOMMHYECKM HYMCTOE OMKOPACTYLLEE Cbipbe
01 Npon3BOACTBA NULLEBLIX MPOAYKTOB. PasBuTumio Chipbe-
BOIA 6a3bl AAHHOr0 pernoHa cnocobcTeyeT paspaboTaHHas
MwuHcenbxo3om lMpuaHrapbsa nognporpamma 5 «Passutme
cdepbl 3aroToBku, NnepepabdoTkn 1 cObITa NULLIEBLIX IECHbLIX
pecypcoB 1 nekapCTBEHHbIX pacTeHuii B MpkyTckoii obna-
ctn Ha 2019-2024 rogpi» [5].

Llenb nccnepoBanuii. PaspaboTtka HOBbIX peLenTyp co-
YCOB AJ151 BTOPbIX 06efeHHbIX 6o, ¢
MCNONb30BaHNEM ANKOPACTYLLErO Cbl-
pbs VipkyTckon 06nacTu.

3agaun mnccnepoBaHuii. Ons Bbl-
MONMHEHUs AHHOW LLeNn peLleHbl cne-
AyioLme 3agayn:

- OCYLL,ECTBJIEH aHaN3 Guoxmmmnye-

CKOro cocTaBa AMKOPaCTYLLEro Chipbs S
MpkyTckon obnactu, NnepcrnekTUBHOro

AN UCMONb30BaHWS NpW Marotoene- <P
HUN  PYHKLMOHANBHBIX KOHCEPBUPO- Yrnesoas

BAHHbIX NPOAYKTOB; Muuesble BoNOKHa
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- paspaboTaHbl OBE PeLenTypbl KOHCEPBUMPOBaHHbLIX
COYCOB 4191 BTOPbIX 06eAeHHbIX 61104 Ha OCHOBE PaccMo-
TPEHHOIO ChIPbA.

OGbeKkTbl U METOAbI UCCNIeA0BaHUIA

OO6bEKTbI UCCNEA0BAHWNIA:

- OukopacTywee cbipbe: ronybuka (Vaccinium
uliginosum), 4epemMiia — nyk megsexuin (Allium ursinum),
XMbIX KEAPOBOro opexa 1 NpsHo-apoMaTnyeckme TpaBbl —
caran-gainng (Rhododendron Adamsii) n 4abpeu, (Thymus
vulgaris);

- KOHCEPBMPOBAHHbIE NPOAYKTbl — COYCbl AN BTOPbIX
06eneHHbIX 65104,

PaboTy ocyluecTenanm B 1abopaTopHbIX YCIIOBUSIX N HA
TexHonornyeckom cteHge BHUNTeK.

VlccnepoBaHne ka4eCTBEHHbIX NOKa3aTenen KOHCEPBOB
NPoOBOAUNN B TaBOPATOPHbLIX YCIOBMAX MO CeAyoWmMM Me-
TOoOMKaM:

- copepxaHue pacTBOpuMbIX cyxoro Bewectea — MOCT
1ISO 2173-2013 (pedpaktomeTp «ATAGO?»);

- maccoBas gonsa xnopugos — NOCT 26186-84 (pH -
MeTp «3kenepT -001»);

- aKkTUBHas kucnotHocTb (pH) — MOCT 26188-2016 (pH
—meTp «9kenepT -001»);

- MmaccoBas gonsi xnpa — NOCT 8756.21-89 (pedpakTo-
MeTp «ATAGO» );

- cogepxaHue 6enka no Keenbpanio — FOCT 26889-86;

- cogepxxaHue nuueBbix BonokoH — MOCT 54014-2010;

- coepXxaHune caxapos (MoKo3bl, GPYKTO3bl, caxapo-
3bl) — METOAOM KanwunnispHOro anektpodopesa Ha npu-
6ope «Kanenb-105M» (Jliomakc) no metoanke OO0 «Jlio-
M3KC».

CopepxaHve BUTaMUHOB B COyCax Onpenensnv pacyeT-
HbIM MyTeM.

Pe3ynbraTbl CCNeaoBaHuM

Oo6oratleHe NULEBbIX NPOAYKTOB GYHKLMOHANbHBIMY
MULLEBLIMU VMHIPEOVUEHTAMWU, HaNpuUMep, TakUMU Kak BU-
TaMUWHbl, MUKPO- 1 MakKpO3JIEMEHThI, MULLIEBbLIE BOJIOKHA 0
YypOBHSs1, obecneymBaioLero, kak MMHUMYM, NpodunakTn-
yeckunii addekT ABnsgeTcs ogHUM M3 CrnocoboB co3haHuns
NPOAYKTOB 34,0POBOr0 NMUTaHUS.

[MpoBeaeHHbIi HaMK Ha OCHOBE NNTEpPaTYPHbIX UCTOY-
HWKOB aHaNM3 NMULLEBOIN LLEHHOCTU N BMOXMMMYECKOrO CO-
cTaBa AmMKopocoB MpkyTckor o6nacTn No3BoNseT caenatb
3aK/II04EHNE O MEPCNEKTUBHOCTU MCMONb30BAHUS UX ANS
M3roToBAeHnNsa OYHKUMOHANBbHOWM KOHCEPBUPOBAHHOW MPO-
OyKUMWN, NOCKOJIbKY CoAaepXaT BOOOPACTBOPUMbIE caxapa,
OpraHMYyeckmne KMUCNOTbl, MEKTUHOBLIE BELLECTBA, KIET-
yatky. Kpome TOro, amkopochl SIBASIIOTCA NOCTaBLLMKaMWU
ackopOMHOBOI KUCNOThLI, BUTAMUHOB rpynnbl B, kapoTtn-
Ha, BellecTB, 0b6nagawolWmx P-BUTaMUHHOM aKTUBHOCTLIO,
a Takke ob6ecneynBaloT opraHM3m YesioBeka pasinyHbIMU
Makpo- 1 MMKPO3JIEMEHTAMMU.

Tabsvua 1. [lanHble N0 NULLEBOI LLEHHOCTU PacTUTENbHOIO Chipbs (Ha 100 r cbeso6HO YacTH)

Table 1. Data on the nutritional value of plant materials (per 100 g of edible part)

HaumeHoBaHue cbipbsi

pnGbI cyLieHble

lfonyouka Yepemwa  )XKMbiX KeApPOBbIii Genie Yabpey
1,13 2,4 31,0 30,3 9,1
0,33 0,1 19,0 14,3 7.4
14,49 6,1 33,0 9,0 63,9
2,4 1,0 8,5 26,2 14,0
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TeyeHnss 6epemMeHHOCTH, npenoTepa-
Was HapyleHne BHYTPUYTPOOHOIO
passutusa nnopa [12, 13].
BuUTaMnHbI-aHTUOKCUOAHTbI
ackopbuHoBasi kucnota (C), B-kapo-
TVH, BUTaMUH E BbIMOMHSAIOT BaXHble

Tabnvua 2. faHHble N0 MUHEPaNbHO-BUTaMMHHOMY COCTaBY PacTUTENILHOIO Chipbs ( Ha 100r
cbeno6Hoi yacTh)

Table 2. Data on the mineral and vitamin composition of plant materials (per 100 g of edible part)

HanmeHoBaHue Cbipbsi

HanmeHoBaHWe KOMMNOHEHTOB Tpu6bi
tira | e Kmbix 5 Benbie qaﬁpeuv byHKUMM B OpraHmMame, 3auwmuias
KEANOERI CyweHbie CYLIERIY KNETKN N TKAHW OT OKUCIIUTESbHbIX MO-
BPEXAEHWN, BbI3BAHHbIX OENCTBUEM
MwuHepanbHble BewecTsa, Mr

cB0OOAHbIX pagukanoB. JocTatoyHoe
Kanuii 64,20 330,0 1373,1 3937,0 814,0 MOCTYMNJIEHNE C MULLEN aHTUOKCUAAH-
KanbLuii 18,33 120,0 414 107,0 1890,0 TOB CMOCOGCTBYET YNYHIIEHUIO M-
B MYHHOW CUCTEMBbI OpraHu3mMa, npea-
Marnuii 9,62 21,0 577,3 102,0 220,0 YIIPEXOEHMIO HAapYLIEHWIA B paboTe
®ocdop 8,0 60,0 1322,5 606,0 106,0 CepAeyHO-CoCyaNCTON cuctemMe, a
HaTpuii 6.0 41,0 4.6 41,0 55.0 Takxke CnocobHbl CHMXaTb PUCK BO3-
HUKHOBEHNS HEKOTOPbIX BUAOB OHKO-

Keneso 18,0 0,27 12,7 41 1236 noruyecknx 3abonesanuii [7, 14].
Lk 1,8 0,21 9,8 - 6,2 AHANOrMYHO BUTAMMHAM  MUHE-
panbHble BELLeCTBa SABMSIOTCA XWU3-

ButamuHbl

HEHHO-HeobXoANMbIMU cocTaBnsi-
ButamuH A, mkr 3,0 700,0 2,3 = 190,0 IOWMMN  opraHuamMa 4venoseka. OHuM
B-KapOTUH, MKT 32,0 4,2 0,04 _ 2851,0 BbINOJIHAIOT pa3JInyHbIe ¢)|/|3V|Oﬂ0r|/|-
yeckme PYHKUUM U PEryNsipHOEe MX Mo-
Butamun C, Mr 2308’(11_ 100,0 1,84 150,0 160, 1 CTynjeHne ¢ pauMoOHOM MUTaHUS AB-
: naeTcsa HeobxooUMbIM YCNIOBMEM ANS
Butamuh E, mr LA oes 10,0 7.4 75 noanepxXaHnsi 340poBbs. MuHepab-
’ Hble BELLECTBA UIPaIOT BaXKHYIO POJSb B
ButamuH K, Mkr 19,3 21,6 124,0 - 1714,5 noanaep>XXaHNn OCMOTUYECKMX CBOCTB
Tuamu (B,), Mr 0,02 0,03 0,8 0,24 0,5 Mn1a3mbl KPOBU 1 KNeTok opraHmama (K,
Na), yyacTtByloT B GOPMUPOBAHUM CKE-
PvBodnasut (B,), Mr 0,02 0,13 0,5 2,45 0,5 fleTa n MblLeyHo TkaHm (Ca, P, Mg, K),
Huaum (B, PP), Mr 0,4 0,47 10,1 69,1 - NPMHMMAIOT yd4acTue B BbipaboTke U
Mupunokeunt (Bg), mr 0,03 0,23 0,2 0,41 0,6 MexaHn3mMme 0encTeua psga rooMoHOB
(Ca), aBnsOTCS akTMBaTtopamMu M KO-
Ponuesas kucnota (Bg), Mkr 6,0 40,0 78,2 140,0 274,0 daKTopamm MHOTMX BaxHeWNLWnx dep-

B tabnuuax 1 n 2 npencraBneHbl AaHHbIE MO NULLEBOW
LLEHHOCTN N BUOXMMMYECKOMY COCTaBYy AMKOPACTYLLErO Chl-
pbs, NnpouspacTatowiero 8 Cnbupu [6, 7, 8,9, 10, 11] .

JaHHble Tabnmy, 1 1 2 CBMOETENLCTBYIOT O TOM, 4YTO
paccmaTtpuBaemMoe pacTuTenbHOe Cbipbe 061aaaeT BbICO-
KOW MULLEBOM LEHHOCTLIO U COAEPXUT BoraTblii BUTAMUH-
HO-MWHEpPAaJIbHbIN COCTaB.

Muwesasa ueHHOCTb obecrneynBaeTcs HanNM4YMeM B Chbl-
pbe BCEX OCHOBHbIX MULLEBbLIX BELLECTB: OefiKOB, XNPOB,
YrMeBOAOB, a Takke NPUCYTCTBUEM MULLEBLIX BOJIOKOH.

[MonesHble cBOWCTBA paccMaTpMBaEeMOro Cbipbsi 00y-
CNOBMIEHbI MPUCYTCTBMEM B MX COCTaBax BUTAMMHOB — aH-
TUOKCUOAHTOB N OCHOBHbIX MWHEpPasbHbIX BELLECTB, He-
06X0aUMbIX AN HOPMasibHOrO (PYHKLUMOHUPOBAHUS BCEX
CUCTEM OPraHn3Ma 4enoBeka.

Kak BUAHO 13 Tabnuupl, AUKOPACTYLLEE Cbipbe COAEep-
XWUT 3HAYUTENbHBIN NepevyeHb BUTAaMUHOB rpynnbl B, oka-
3bIBAOLLMX OFPOMHOE 3HA4YeHue Ha Becb opraHuam. OHu
HENMOCPEACTBEHHO Y4aCTBYIOT B MOAAEPXAHUW HOpMasb-
HOro MYHKLMOHMPOBAHUSA LEeHTPanbHOM HEPBHOW, cepaey-
HO-COCYAMCTOM N NULLEBAPUTESNILHON CUCTEM, YIyyLlaioT
paboty ronosHoro mosra (B, Bs, Bg), yd4acTsyloT B npo-
Lleccax TKaHeBOro ApblxaHns n metabonname 6enkoB, Xu-
poB n yrnesonos (B,, Bg, By). ButamuH B, cnocobcTeyeT
BbICBOOOXAEHWIO QHEPTM U3 MULLIU U PErYNNPYET YPOBEHb
XONecTepuHa B KPOBU, Npeayrnpexaas TEM camMmbiM PasBu-
Tue artepockneposa. ButamuH By npuHumaeT akTvBHOe
y4yacTme B mpoueccax KPOBETBOPEHUS U PErynMpoBaHun
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MEHTOB, FOPMOHOB U BUTAMWHOB, TEM

camblM obecneynBas OCyLLECTBNEHNE

npoueccoB metabonnama (Mg, P, Zn,
Fe). Kpome 3aToro, MmHepanbHbl€ BELLECTBA Y4aCTBYIOT B
NOCTPOEHNN KNETOK HEPBHOW TKaHW 1 NPOBEOEHUWN MO HEN
anekTpuyeckoro numnynesca (P, K, Ca) n obecneunsaloT npo-
ueccol kpoBeTBopeHus (Fe, Ca) [12, 15].

[MepcnekTBHBIM KOMMOHEHTOM B COCTaBe YHKLUMO-
HaNbHbIX MPOAYKTOB, YYHLLAIOLLMM BKYC 1 apomaT NpoayK-
Ta, MOXHO CHYMTaTb NPSHO-apOMaTMYEeCKyl0 TpaBy — Ca-
raH-ganng.

B UpkyTCKOM MEeANUMHCKOM YHMBEPCUTETE NPOLLIO UC-
crnepoBaHMe CBOWCTB OTBapa M 9KCTPaKTOB caraH-ganns.
M3yyeHne nokasaso aHTMOKCUOAHTHOoe, GakTepuumaHoe
[encTBme npenapartos 13 pacTteHus [16].

TpaBa caraH-ganna cooepXuT 3HaunTenbHOe Konude-
CTBO 3)UPHbBIX Maces, KOTOpble 0Ka3blBalOT apdeKTBHOE
neyebHoe pencteue. [ybunbHble BELWECTBA, BXOOSALWLME B
COCTaB TpaBbl, CNOCOOCTBYIOT YyJlydllEeHUIO paboThbl nuLle-
BapUTENIbHOrO TpakTa, HEWTpanmM3aumMm MaToreHHbIX Mu-
KPOOPraHM3mMoB U BbIBEAEHWUIO TOKCUMHOB U3 OpraHu3ma.
Copepxalpiica B coCTaBe MMKO3uA PyTUH cnocobcTeyeT
CHWXEHMIO MnokasaTtesnen CBepTbiIBAEMOCTU KPOBW U OKa-
3blBaeT 6/1aroTBOPHOE AENCTBUE HA MESIKME COCYAbI, YNyy-
wasa TeMm camblM paboTy cepaeyHO-COCYAMCTON CUCTEMbI
[16, 17].

B cocTtaB pacTeHus BXOOST Takne BaXHble AJ19 OpraHna-
Ma KUCNOTbI, Kak IMHONEHOBas, 0fleaHoNoBas, ypcoaoBas,
BereHoBasi 1 ackopbuHoBas. Kpome Toro, cogepxatimecs
B PacCTEHUN TMAPOKCUKOPUYHBLIE KMCNOTbl CMOCOOCTBYIOT
YKPEenaIeHnio UMMYHHOM CUCTEMbI U NPOSBASIOT aaanToreH-
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Hble cBoVicTBa. PnaBoOHON KBEPLETUH OKa3blBaeT NPOTMBO-
BOCMaNUTENIbHOE, CNa3MoJINTUYECKOE, PEreHepaTUBHOE n
aHTMokcuaaHTHoe genctene [18,19,20].

Mpun pa3paboTke peLenTyp NpoaykTa, CNoCOBHOro oka-
3bIBaTb HAa OPraHM3M 4esioBeka NONOXUTENbHbIN 3D deKT,
y4uTbIBaN cnepyowme hakTopbl:

- nogbop Cbipbsl, BbIPALLLEHHOrO B 3Konornyeckn 6na-
ronpuUSTHOM PErvoHe M COAEPXALLEr0 B 3HAYUTESbHbIX
KonnyecTBax YHKUMOHaNbHbIE MULLEBbLIE WHIPEAMEHTDI,
C uenbio dopMmUpoBaHMs Yy npoaykta GYHKUMOHANbHbLIX
CBOWCTB;

- NPOAYKT O0JKEeH ObiTb 6Ge30nacHbiM AN 340PO0BbS,
MMETb XOpOLUME OpraHoNenTU4YECKNe XapakTepucTukn
(BHELLHWI BUA, U KOHCUCTEHLMIO, BKYC, 3anax 1 LUBeT) 1 ra-
paHTUPOBaHHOE coaepXaHne PYHKUMOHANbHbBIX MHrpeam-
€HTOB B NOpLUUY;

- COOTBETCTBOBATb TPAAMLMOHHOMY PaLMOHY MUTaHUS
HaceneHus.

Hamun 6binmn paspaboTaHbl peLenTypbl COyCOB OJ1s1 BTO-
pbix 06eaeHHbIX 671104, Ha OCHOBE ANKOPACTYLLENO Chipbsi. B
KayeCTBE OCHOBHbIX UHFPEANEHTOB, 00N1aAAI0LLMNX DYHKLN-
OHasbHbIMM CBOICTBaMMK, OblNN NCMONb30BaHbI: roybuka,
yepemLua, XMbIX KeAPOBbIN, rPUObI CyLLIEHbIE.

MonesHble CBOMCTBA rofybukM U Yepemwun Ans opra-
HM3Ma YesioBeka 0OYC/IOBNEHbI HANMYMEM B MX COCTaBax
BUTAMMHOB M aHTMOKCUAAHTOB, KOTOPbLIE YyNy4yllaloT Oes-
TeNbHOCTb CEPAEYHO-COCYANCTON, LLeHTPaIbHOM HEPBHOM,
3HOOKPUHHOM M MMMYHHOI CUCTEM, @ TakXe CMOCOOHbI
CHUXaTb PUCK PasBUTUS OHKOJSIOrMYeCKuX 3ab0sieBaHNA.

drogbl ronybukn copepxart 6oratbii GUOXUMNYECKN
COCTaB, NPEACTaBNEHHbI TakKMMU BUTAMUHAMMK, KaK —
ackopbuHoBas kMcnoTa, B-kapoTuH, ButamuH K. B coctaee
MPUCYTCTBYIOT TaKXe: BUTaMMH E 1 JocTaTo4yHO LUIMPOKUIA
CNeKTp BUTaMWHOB rpynnbl B (Tabnuua 2). droagbl ronyou-
K1 cogepxat B abCONOTHO CyXOM Martepuane: aybusbHblie
BewectBa (4,56%), dnaBoHouabl (2,18%) wn aHTOUMA-
Hbl (1,22%). B cocTaB XUPHbIX KUCIIOT BXOAAT NIMHONEBas
(11,3%) n anbda-nuHoneHosas (0,74%) acceHumanbHblie
KMCNOTbl. MUHepanbHbIA COCTaB Srof, ronyoukun xapakre-
pu3yeTcs HaNnM4MeM Takmx HeobBXOAMMbIX AN OpraHu3ma
yenoBeka 9JIEMEHTOB, Kak Kanui, KanbLmin, MarHimn, ¢oc-
dop, xeneso [7-10].

JlncTbsa YepeMLum cogepxart: BUuTaMmuH C, B-kapOoTuH, BU-
TamuH K (Tabnuua 2). ButamuHHbIN cocTaB npencTaBfieH
Takxke LIMPOKMM CMEKTPOM BUTaMWHOB rpynnbl B, cpeamn
KOTOPbIX HanbonbLLee KOIMYECTBO MPUXOOUTCS Ha NUpu-
OOKCUH, HUaUMH 1 HonmeByto kucnoty. I3 makpoanemeH-
TOB B 3HAYMTEJIbHbIX KOJMYECTBAX MPUCYTCTBYIOT Kanui,
Kanbuuii n pocdop (tabn. 2).

Hannune B rogax ronyomkn n ANCTbsIX YEPEMLLM BUTA-
MuHa K, donnesom KMcnoTel, a Takke nMrMmeHTa xnopodu-
na (B 4epemLue) CTuMynmpyeT NPOLLECChl KDOBETBOPEHUS, @
LUMPOKMIA CNEeKTP BUTAMUHOB rpynnbl B cnocobcTByeT nyy-
LieMy npoTekaHnio metabonm3ma B OpraHn3mMe 4YenoBeka,
perynupys TemM cambiM YPOBEHb MIIOKO3bl U XONECTEPUHA B
KpoBW. MuHepasibHble COCTaBbl roJlybukM 1 YepemLun crno-
COOCTBYIOT NOAAEPXKAHNIO ONTUMAJILHOrO CUHTE3a FOPMO-
HoB. [7,12,21,22]

MvieBble BONOKHA, coaepXalumecs B Cbipbe, OKasblBa-
IOT MONOXUTENbHBIN 3D PEKT Ha PabOoTy Xenya04HO-KMLLEY-
HOro TpakTa, CTUMYNMPYS MPOLLECC NULLLEBAPEHNS U pery-
NIAPHOE OYMLLEHNE KMLLEYHMKA, 0BecrneymBas TEM CamMbIM
yoaneHue n3 opraHnama TOKCUMHOB, TSXesblX MeTansioB 1
KaHueporeHos [23].

Kpome aToro, npucyTcTBylOlMEe B COCTaBe ronybuku
aHTOLMaHbl, CNOCOOCTBYIOT YKPEMJIEHMIO CTEHOK KpOBe-
HOCHbIX COCYJOB W MOJSIOXKUTENIbHO BAUSIOT HAa 3pPUTENb-

11-12 ® 2020 | Agrarian science | ArpapHas Hayka

ECONOMICS OF AGRICULTURAL PRODUCTION

HbIA annapart, a COoAepXallMincs B Yepemile ananumH,
obnagjalowmin 6akTepULNAHLIMA N aHTUBaKTeEpPMasbHBIMU
CBOICTBaAMU, CUYATAETCH €CTECTBEHHbLIM AHTUOMOTUKOM 1
adpdekTMBEeH NPOTUB LLUMPOKOrO CNeKTpa NaToreHHbIX Mu-
KPOOpPraHn3MoB, Takmx kak 6baktepum n rpmnbsl [7, 10, 21].

CyuweHble rpnbbl 0651a0a0T BbICOKOW NMULLLEBON LEHHO-
CTbIO U YHUKaNbHbIM OMOXMMMNYECKNM COCTaBOM. MNuLiesas
LLleHHOCTb 00ecneyYnBaeTCcsl 3HAYNTENbHBIM COLAEPXKAHNEM
GEeKOB, XMPOB U MULLEBbIX BOJIOKOH. Kak BMAHO 13 Tabnun-
bl 2, BUOXMMMYECKNI COCTaB CYLLEHbIX FPNBOB XapakTepu-
3yeTca 6oraTtbim Habopom BuTammHoB.: C, E, rpynnel B (B,
B,, Bs, Bg, Bg), a Takxke Wpokum cnekTpoM MrHepasibHbIX
anemMeHToB. Bce aT0 aenaet nx He3aMeHNMbIM CbipbeM Npn
pa3paboTke peuenTyp COYCOB K OCHOBHbIM O6itogam wuim
rapHvpam.

YnotpebneHue cylieHbix rpnboB None3Ho ans opraHna-
Ma, Tak Kak noaaep>XxvBaeT MHOrne ero GyHKUun, UMMYyH-
HYIO CUCTEMY, OKa3blBaeT NPOTMBOPAKOBbIN 3 deKT, noa-
[epXxvBaeT NpoLecChl KPOBETBOPEHMUS, HEPBHYIO CUCTEMY,
CNyXuT npodunnakTnkoi 3aboneBaHnin cepaeyHo-cocyam-
CTOW CUCTEMBI, CNOCOOCTBYET BbIBEAEHNIO BPELHOIO X0Je-
CTepuVHa, xopoLlemMy 0OMEHY BELLECTB U COCTOSHUIO KOXW,
HorTern n sonoc [24].

KMbIX KeAPOBbI — 3TO NPOAYKT, MOJYYEHHbIN NOCE N3-
BJIEYEHMS Macsa N3 KeapoBOro opexa MeToa0M X0J104HOrO
OTXMMA, B pe3yJibTaTe Yero B HEM COXPaHSAIOTCS BCE Noses-
Hbl€ BELLeCcTBa KepOBOro opexa.

M3BeCTHO, YTO BBEAEHMNE B PALMOH NUTAHNS XMbIXa Ke-
[PpOBOro opexa cnocobCTBYET yNyyLLEeHNO PYHKLUNOHNPO-
BaHWS BCEro opraHnama, 6narogaps ero BbiICOKOM NULLLEBOWA
LLEHHOCTM 1 04eHb 60raTbiMy BUTAMUHHBIM U MUHEPAJTbHBIM
cocTtaBamu. [1ONOXUTENBHOE BAWSIHME €ro aHanornMyHo
[EenCcTBMAM Bbllleyka3aHHbIX KOMMOHEHTOB. [ToM1MO BCero
NepPeYNCNIEHHONO BhILLE, XMbIX KEAPOBOrO Opexa crnocob-
CTBYET BOCCTAHOBJIEHUMIO MOCNE TSXeNbIX 3ab0neBaHnin 1
TpaBM, NOBbLILLIAET MO3rOBYIO AEATENIbHOCTb, Yiy4LlaeT na-
MSITb 1 BOPETCH C YPE3MEPHOM YTOMISIEMOCTbIO, @ Takxe
NPUTYNASIET YyBCTBO ronoaa, bnarogaps 4emy cnocobcTey-
€T NoXyAeHMIO N HABOPY MbILLEYHOM Macchl [25].

Ons ycuneHnsi GyHKUMOHaNbHbLIX CBOMCTB pa3pabaTtbl-
BaeMbIX COYCOB B MX COCTaBbl BBeJEH apabuHoranakraH,
npeacTaBnsoLLmMin coboi BOAOPaCcTBOPUMbIA NOSINCaxapua,
PacTUTENLHOrO MPOUCXOXAEHUS, MOJYYEHHBIN U3 ApeBe-
CWHbI NncTBeHHMUBLI Jaypckoii (p. Larix) B UHA® «Xumuns
OpeBeCuHbI». [JaHHbI UHFPEANEHT, ABASSCb UCTOYHUKOM
pacTBOPMMbIX MULLEBbLIX BOMOKOH M 06nagjas npebuo-
TUYECKMMU CBOWCTBaMK, CMOCOOCTBYET HapallMBaHMIO
Maccbl MOMe3HOM MUKPOGIOpPbLl KuleyHuka (6aktepuii
Lactobacillus), yay4ywasa Tem cambiM OEATENbHOCTb Xeny-
[OYHO-KULIEYHOro Tpakta. PerynsapHoe ncnonb3oBaHune B
NULLY NPOAYKTOB, coaepXalumx apabuHoranakTaH, No3Bo-
naeT nogaepXmnBaTb MMMYHHYIO CUCTEMY OpraHM3ma B HOp-
MasnibHOM cocTosiHuKM [26, 27, 28, 29, 30, 31].

C TexHONOrn4yeckom TOYKM 3peHus, apabuHoranakTaH
npuBfiekaTeneH TeM, YTO XOPOLLO CMELUMBAETCHA CO BCEMU
BMOAMMW NULLK, HE BNNSS HA BKYCOBbIE Ka4ecTBa NpoaykKToB
[30].

PaspaboTaHbl peuenTypbl COycoB A BTOPbIX 00eeH-
HblX 6104 Ha OCHOBE NMPOAHaNIM3NPOBAHHOIO AMKOPACTY-
LL,ero Cbipbs.

PeuenTtypa coyca 1 Bk/OYaeT cneaylowme uHrpeam-
EHTbI: YyepeMmLlla, LWNuHaT, 6enble rpubbl, PacTUTESIbHOE
Macso, KepOoBbIli XMbIX, apabuHoranaktaH (NpedunoTuk),
NnULLLEBKYCOBbIE [00aBkU M npeacTaenseT cobol nacTo-
06pa3Hylo Maccy C BUAUMbBIM BKJIIOYEHNEM HYaCTMYEK KOM-
NMOHEHTOB, BXOAALIMX B ero coctas. KoHcucTeHums aaHHo-
ro NPoAyKTa — MacnsiHACTasl, CpeaHen rycToTbl.
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Coyc no peuentype 2 COCTOUT U3
cneaylowmx KOMMOHEHTOB: ronyou-
K1, NMOUPS, TPOCTHUKOBOrO caxapa
c pobaBneHnem 6Hanb3amMmnyY4eckoro

Tabnvua 3. Pe3ynbTartbl GU3NKO-XUMNYECKMX aHaNN30B pa3paboTaHHbIX COYCOB

Table 3. Results of physical and chemical analyzes of the developed sauces

3HayeHue nokasartens

HaumeHoBaHue noka3sarens

yKCyCa, XMbIXa KegpOoBOro, opexa My-
ckaTHoro, apabuHoranaktaHa u npsi-
HOW TpaBbl caraH-ganng. [laHHbln coyc
npeacrtaesnsietr coboil OAHOPOAHYIO,
BA3KYIO, TEKYYYIO MACCy C BKJIIOYEHU-
€M KYCOYKOB Arof,, OpexoB, MPsiHOCTEN
1 Tpas.

Bo Bkyce 060ux COycOB oLluyLia-
€TCA nerkas Xry4ectb n3-3a npucyT-
CTBUSI B peuLenTypax nanmbo vyepemiuun,
nmbo nmoéups.

Peaynbratbl  GU3NKO-XUMUYECKMX
aHanu3oB  paspaboTaHHbIX COYyCOoB
npeacTasieHbl B Tabnuue 3.

OpHoBpeMeHHO O6bin Npoun3BeneH
aHanM3 1 pacyeT copaepXaHus B pas3paboTaHHbIX COoycax
OCHOBHbIX (YHKLMOHANbHbIX MHIPEeAVEeHTOB ( BUTAMUHOB,
MONIMHEHACILLLEHHbIX XXUPHbIX KNC/IOT U MULLEBbLIX BOJIOKOH).

B Tabnuue 4 npeacraBfieHbl Noay4YeHHbIe AaHHbIe MO COo-
[epXxaHuio GYHKUNOHANbHBIX MHIPeaVeHTOB B NPoAyKTe (B
pacyeTe Ha 100 T).

B cootBetcTBUM ¢ TOCTom 52349-2005 «IMpoaykTbl Nn-
wesble. MpoaykTbl NULLEBble GYHKUMOHASbHbIE. TEPMUHbI
onpeneneHns» NPOAyKT BO3MOXHO MO3MLIMOHMPOBATbL Kak
GbYHKUMOHANbHBIN, ecnn  cogepXxaHne GYHKUNOHANbHbIX
VIHIFPEeOVEHTOB B HEM Ha YPOBHE He MeHee 15% OT CyTo4HOM
003kl NOTPebneHns B pacyeTe Ha O4HY NOPLMIO.

Kak cnegyet 13 Tabnunupl 4 — COyC Ha OCHOBE YepeMLLn
(peuenTypa 1), ABNSETCA UCTOYHUKOM B-KapoTuHa v BUTa-
MuHa K, a Takke coaepXuT 3HaunTenbHble KonuyecTsa $ho-
JINEBOI KWUCNOTbI, MULLLEBbLIX BOJIOKOH M MOJIMHEHACHILLEH-
HbIX XXMPHbIX KNCOT.

HecmoTps Ha To 4To Aroabl ronyoukn o6nagaoT B 4OCTa-
TOYHOWM Mepe None3HbIMY BeLECTBaMU, OOHAKO ee peLen-
TYPHOE KONIMYECTBO HE MO3BONWAO HAM JOCTUYb rapaHTu-
pOBaHHOrO coaepXaHns MYHKLUMOHaNbHbIX MHIPeaNeHTOB.

cymme)

MaccoBas gons xupa, %
MaccoBas gons xnopupos, %

AKTMBHas KNCNOTHOCTb, pH

CopepxaHue obuiero azoTa (no Keenbnanto) B
nepecyeTte Ha 6enok

CopepxxaHue rmioKo3bl, GPyKTO3bl, caxapo3bl (B

MuueBble BONIOKHA, I

Coyc 1 Coyc 2
35,0+1,0 1,5+0,1
0,35+0,5 -
3,7£0,1 3,4%0,1

MaccoBast ,ons paCTBOPUMBIX CyXUX BeLLecTs, % - 22,0+0,05
6,0£0,05 1,6+0,05
8,0+1,0 22,5%1,2
3,3%0,15 3,28+0,05

Ons poctmxeHns dyHKUMOHANbHBIX CBOWCTB HaMu OCy-
LecTBneHo oboratleHne coyca nNuweBbIMU BOJIOKHAMN —
apabuHoranaktaHom, B konuyectse 3,0 r Ha 100 r npoayk-
Ta. Taknm 06pa3oMm, COyc Ha OCHOBe ronybuku (peuenTypa
2) ABNAeTCA NCTOYHNKOM MUNLLEBbLIX BOJIOKOH.

BbiBOoAbI

[MpoBeneHHbIN aHann3 COCTaBOB AMKOPACTYLEro pac-
TUTENBHOIO Cbipbsi CBUAETENLCTBYET O TOM, 4TO OHO 06na-
[aeT BbICOKOW MULLLEBOM LEHHOCTBIO U COAEPXUT BoraTblit
BUTAMWHHO-MWHepasbHbIi COCTaB, YTO AeNaeT ero nep-
CMEKTUBHbLIM AJ15 UCMONb30BaHUSA NMPU CO34aHMN PYHKUN-
OHaJIbHbIX MULLIEBbLIX NPOAYKTOB, CMOCOOHbLIX OKa3biBaTb Ha
OpraHn3m yenoseka NpodunakTM4eckmin n 0340POBUTESb-
HbIi 9bdeKTbI.

PaspaboTaHbl peuenTypbl HOBOFO aCCOPTMMEHTA KOH-
CEepBUPOBAaHHbIX COYCOB AJ19 BTOPbIX 06eAeHHbIX 6104, Ha
OCHOBE AMKOPACTYLLErO Cbipbsi. AHANM3 CoaepXaHus B CO-
CTaBe NPOAYKTOB OCHOBHbIX MHIPEAMEHTOB Mokasas, yYTo
pa3paboTaHHbIi aCCOPTUMEHT COYCOB MOXHO OTHECTU K
KaTeropmm GyHKUMOHANbHbIX MPOAYKTOB.

Tabnuua 4. CopepxaHusi OCHOBHbIX GYHKLMOHANbHbIX MUHTPEAUEHTOB B COYCax

Table 4. Contents of the main functional ingredients in sauces

CymmapHoe copepxa-

HaumeHoBaHue BewlecTBa ::Z;g::i: ?:;s;g;l?;g], 1%(:)Are 2:::::?::::22::2:) Hue BelecTBa, Ha 100 r I'Ipouil:)Tp;Tb:ygzquoﬁ
(pacyeTHoe)
Coyc (peuentypa 1)
BeTa-kapoTuH, Mr: 5
YyepemLia 4,2 4,7 78,3
wnuHaTt 7,0
ButamuH K, MKr: wnuHaT 120 372,0 96,7 >100,0
ButamuH B9, Mkr (ponvesas k-Ta):
wnuHar 400 145 37,7 9,4
MueBble BONMOKHA, I 30
wnuHaT 2,9
yepemLia 1,0 3,0 10,0
apabuHoranakTaH 100,0
MHXK, r: 11,0
Macno pacTuTesibHoe 3,8 1,1 10,0
coyc (peuenTypa 2)
MueBble BONMOKHA, T 30,0
ronyéuka 2,7 4,62 15,4
apabuHoranakTaH 100,0
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Mano4uucneHHble cenbcKkue
noceneHns AKyTun: coctosiHue
n npoGnembl pa3BUTUS

PE3IOME

B naHHoi cTaTbe aBTOp pacCMaTpYBAET COCTOSIHWE 1 Pa3NNYHbIE NPOBIEMbI PA3BUTHS,
C KOTOPbLIMY CTaSIKMBAKOTCS Masible HACEIEHHbIE MYHKThI, XXM3HEeAESTENBLHOCTb U CaMO
CYLLECTBOBAHWE KOTOPbIX MOIHOCTBIO 3aBUCUT OT CEJIbCKOXO35MCTBEHHOIO NPOM3BOLA-
cTBa. [laHHas npobnemMaTiika He SBSIeTCS MOOHOM U LUMPOKO PacipOCTPaHEeHHON B Ha-
YYHOI cpeae, HO BMECTE C TEM SBSETCS OYEHb akTyaslbHOM AN POCCUINCKMX peanuii.
CBoe nccnenoBaHue aBTop NpoBoauT Ha matepuane cena Orycyp (Tes) CblnaHckoro
Hacnera YypanuuHckoro ynyca Pecnybnuku Caxa (AkyTusi). 9T0 04eHb ManonoaHbIi
HaCeNIeHHbI MYHKT, HAXOOSALLIMIACS B LEHTPasbHOM YacTu pecnybamku. BmecTe ¢ Tem,
BCe NPo6NeMbl, KOTOPbIE MPUXOANUTCS PELLaTh XUTENSIM AaHHOTO Cena, SBNsTCs Tu-
MUYHBIMU 715 MHOTMX B CaMOM G0J1bLLOM M0 TeppuTOopumn permoxe Poccuiickoi depe-
paummn. [anbHelwee coumanbHO-3KOHOMUYECKOE Pa3BUTME Takoro poda MoCeneHuia
BCEraa BbIrNsAeno npobiemMaTyHbIM, a B CBSA3U NEPEXOLOM Ha PbIHOYHBIE PENbChI 3KO-
HOMWKM HaLLe CTPaHbl CAMO WX CYLLEECTBOBAHWE CTABMTCA Mo Bonpoc. Ho ans niopen,
MCMOKOH BEKOB XWBYLLMX HA 3TVX 3eMJIsiX, 3TO EAMHCTBEHHOE CaMoe 6narofaTHoe 1
XenaHHOe MEeCTO, KOTOPOE OHW HE MPOMEHSIIOT HY Ha kakoe. C TOUKM 3peHust aBTopa,
npy CO34aHWM OMPELENEHHBIX YCIOBUI, Npex/e BCero, 06ycTponcTBe UX AOCTYMHO-
CTW, 3TV CyPOBbIE KPasi MOTYT 0Ka3aTbCs NPUBMIEKATENbHLIMY /15 MOJIOABLIX CEMEVA.
CobbITUs NoCNeHUX MECSILIEB NMOKA3bIBAIOT, YTO CO BPEMEHEM Tak1e MeCTa Ha POCCHi-
ckom [lansHem BocToke, rae 06LMpHbLIE TEPPUTOPMM [0 CUX MOP OCTAIOTCS ManoHace-
JIEHHBIMU, MOTYT 0Ka3aTbCs O4EHb NEPCMNEKTUBHBIMU AJ151 KM3HW POCCUSIH 1 BOCMINTAHUS
noApacTaloLLEro NOKOEHUS HA 3KONOrMYECKW YACTBIX U PA3L0SbHBIX 3EMIISIX.

Small rural settlements of Yakutia:
state and development problems

ABSTRACT

In this article, the author examines the state and various development problems faced
by small settlements, whose livelihoods and very existence are completely dependent
on agricultural production. This issue is not fashionable and widespread in the scientific
community, but at the same time, it is very relevant for Russian realities. The author
conducts his research on the material of the village Ogusur (Teya) of the Syl Nasleg of the
Churapchinsky ulus of the Republic of Sakha (Yakutia). This is a very sparsely populated
locality located in the Central part of the Republic. At the same time, all the problems
that the residents of this village have to solve are typical for many in the largest region of
the Russian Federation. Further socio-economic development of such settlements has
always looked problematic, and in connection with the transition to the market economy
of our country, their very existence is called into question. But for people who have lived
on these lands for centuries, this is the only most fertile and desirable place that they
will not exchange for any. From the author’s point of view, when certain conditions are
created, first of all, the arrangement of their accessibility, these harsh regions can be
attractive for young families. The events of recent months show that over time, such
places in the Russian far East, where vast territories still remain sparsely populated,
may prove very promising for the life of Russians and the upbringing of the younger
generation on ecologically clean and free lands.
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BeepeHne

Mpuctynas K pacCMOTPEHWUIO OCHOBHbIX BOMPOCOB W
npo6sem, cneayet OTMETUTb, YTO CTPYKTypa CeSibCKOro
pacceneHus B Pecnybnuke Caxa (AkyTusi) cBsi3aHa ¢ UCTO-
puen 3aceneHns, TMNOM X039MCTBEHHOIO MCMOIb30BAHUS
TEPPUTOPUM N NPUPOAHO-KINMATUYECKMMU  YCIOBUSIMM.
Cenbckne noceneHns Obiiv 06pa3oBaHbl B Neprom, Koek-
TUBM3AUMK, KYJNIbTYPHOIrO NogbemMa CeNbCKOro X03siCTBa.
3aceneHne HaceneH1s Ha NOCTOsSIHHbIE MecTa Obl1o CBS3a-
HO ¢ 06pa3oBaHNEM aBTOHOMHOW pecnybnuku 1922 roay.

Mo coctoaHuio Ha 1 aHBaps 2017 roga agMUHUCTPATUB-
HO-TeppuTopManbHblil cocTaB Pecnybnukn Caxa (Akytus)
COCTOUT M3: rOPOAOB PecnybaMKaHCKOro NoAYNHEHNs — 4,
ropogoB ynycHOro (paroHHOro) nog4yMHeHus — 8, nocern-
KOB ropoAackoro tuna — 42, cen (CenbCKnxX HaceneHHbIX
nyHkTOB) — 582 egnHuu. C nepexonoM Ha MECTHOE CamMo-
ynpasneHne B cooTBeTCcTBUN ¢ PenepanbHbiM 3aKOHOM OT
06.10.2003 N 131-P3 (pen. ot 20.07.2020) "O6 obLwmx
npUHUMNax opraHm3auum MECTHOro CamMoOynpaBieHus B
Poccuiickoin depepaumm” obpasoBaHbl U OYHKUNOHUPY-
10T B pecnybnvke 2 ropoackux okpyra, 34 MyHMUMNANIbHbIX
ynycoB (parioHoB), 48 ropoackux nocenexuin, 361 cenb-
CKMX MOCENEHUNIA.

YypanuuHcknin ynyc (paioH) 6bin obpasoBaH 25 mapTta
1930 rogy. MyHnumMnansHO-TEPPUTOPUANIBHOE YCTPONCTBO
YypanymHckoro ynyca (panoH) coctouT 3 17 MyHUUU-
nasbHbiX 06Pa30BaHNIN CO CTAaTyCOM CEJIbCKUX MOCENIEHUNNA.
Bcero mnmeetcs 30 HaceneHHblX MYHKTOB. YMCNEHHOCTb
HaceneHnsi COCTaBsieT MO COCTOSHWMIO Ha aekabpb 2019
ropga 21058 yenoBek. OCHOBHOI 9KOHOMWYECKOWN OesATENb-
HOCTbIO SIBASIETCS CENbCKOE XO3SMCTBO (MSICO-MOJIOHHOE
CKOTOBOACTBO, MSICHO€E TabyHHOE KOHEBOACTBO, 3BEPOBOS -
CTBO). He3HaunTenbHoe BbipalLMBaHNE 3EPHOBbLIX KYJLTYP,
KapTodens, OBOLEN.

MeToamka mccnemoBaHusl ykadaHHOW npobniemMbl Mo-
TpeboBana WMCMNONb30BaHWS ONPEAENEeHHOro KoanyecTsa
CTaTUCTUYECKMX JAHHBIX U CPABHUTb X B MPOCTPAHCTBEH-
HO-BPEMEHHbIX NapameTpax. B TeopeTnyeckom oTHoLEHNN
3TX BOMPOCHI PaCCMaTpmMBaNNCh, XOTb 1 HE Tak LUMPOKO, B
Hay4YHOM poccuickom coobulecTBe. MccnepoBartenu yka-
3bIBalOT, 4TO NPOGEeMbl Manblx NoceneHnin B Poccumn cxop-
Hbl Mexay coboi: MM CBOMCTBEHHA PECYPCHO-CblpbeBas
OrPaHUYEHHOCTb, Y30CTb BO3MOXHOCTU 3KOHOMWYECKON
aveepcndurkaumm, HepasBUTOCTb cdepbl YCNyr, cTapeHne
HacesieHusl, BbICOKMIA ypoBeHb 6e3paboTuLbl.

OpHako Marnble HacefleHHble MyHKTbl B 9KyTUM MMetoT
cBolo crneunduky, 6e3 pacCMOTPEHUS KOTOPbLIX B UCTOPU-
4eCKOM acnekTe HEBO3MOXHO OyAeT NMOHSTb BCIO akTyasb-
HOCTb M OCTPOTY NpobnemaTuku.

OcHoOBHas 4acTb HaLLEro MCcneaoBaHns BKIIIOYAET pac-
CMOTPEHMNE COUMNANBbHO-9KOHOMNYECKON XapakTepuCTUKn
KOHKPETHO B34TOro noceneHunst B 9kytum. CbinaHckuii Ha-
cner YypanumHckoro ynyca Pecnybnukm Caxa (fAkytus),
ABNASCH aAMUHNCTPATMBHBIM LIEHTPOM, BK/lo4yaeT 5 Hace-

Tabsmua 1. Y4CNEHHOCTb HaceNEeHUs U NOABOPHbBIX XO3ANCTB

Table 1. Population and household farms

YucneHHocTb HaceneHus
HaceneHHble NyHKTbI

2003 rop, 2004 rop, 2020 rop,
c. bapa 53 58 62
c. Aspno 8 3 6
c. Orycyp (Tes) 134 128 112
c. YnaxaH-Kioenb 127 154 153
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JIEHHbIX NYHKTOB: C. YcyH-Kioenb, ¢c. bapa, ¢c. Asapna, c. Ory-
cyp, c. YnaxaH-Kioenb. N3 HMX NAaTb HACENeHHbIX MYyHKTOB
ABNAIOTCA ManbiMU. TUNOMOrUs CENbCKUX MOCENEHUA MO
yucny Xxmtenen (NIOOHOCTN) CBSI3aHa C MPOU3BOACTBEHHbI-
MM DYHKLMAMN NOCENEHUI U TUMOM pPacCesieHns C UCTo-
pVven KOHKPETHOr0 HACeNIEHHOrO MyHKTa M ero 3KOHOMMW-
KO-reorpadunyeckum nonoxeHnem. B nepuon coBeTckoro
YyCTPOMCTBA B Manbix noceneHmsax CbiNnaHCKOro Hacnera
pacnonaranucb OTAENEHNs CEeNbCKOXO3SMCTBEHHOIO NpPo-
M3BOACTBA COBXO3a «YypanyuHckuii», Gepmbl MO Bbipa-
LWMBaHUIO CKOTa, nowagein. HaceneHne Oblno 3aHATO B
NPOM3BOACTBE CEJIbCKOro XO35MCTBA N B 0OCNY>XMBAOLLMX
MHbpacTpyKTypax B chepax 0bpa3oBaHusl, 30paBoOXpaHe-
HWS, KYSIbTYPbl, TOPrOBN.

C nepexooM Ha pbliHOYHbIE OTHOLWEHMS, B 1992 rogy Yy-
pan4YMHCKWiA ynyc nepebIM B pecnyobnvke, B TOM yucie Cbl-
NaHCKNI Hacner B panoHe, pachopmupoBan COBX03, Mo-
Wen no nyTu co3naHnsl KOMNEKTUBHBLIX U MHOMBUAYANbHbIX
KPECTbAHCKMX XO3SMCTB. DKOHOMNYECKWIA Cnaj, CEeNbCKo-
XO35ACTBEHHOrO NPON3BOACTBA, NosiBNeHne 6e3paboTHbIX
C 3aKpbITUEM U COKPaLLEHNEM YUCNEHHOCTU PaBOTHUKOB
06CNYXMBaIOLLMX U COLMaNbHbIX 0OBbEKTOB CTaNM MPUYMNHOMN
nepecenenns Mosiogoro HaceneHns B PanoOHHbIN LEHTP U B
ropog.

XapakTepucTmka HblHELHEN CUTyaumMm Manbix nocene-
HWi1 CblTAaHCKOro Hacnera npeacTasneHbl B Tabnnuax.

Cenbckoe nocenerHne Orycyp (Tes) aABnsieTcs BTOPbIM
KPYMHBbIM MO YUCNEHHOCTU U HAJIMYNEM 3EMJIN CEJIbCKOXO-
39MCTBEHHOrO Ha3HaveHus (1615 ra) n3 manbix NoceneHnn
no CelnaHckomy Hacnery. Y1CneHHOCTb HaceneHus no co-
cTosHuMio Ha 1 aHBaps 2020 roga ymeHbLUMAoCh Ha 16 ve-
noBek no cpaBHeHuto ¢ 2004 rogom. M3 112 npoxnearoLmx
46% coCTaBNSIOT MYXUUHbI, UK 52 yen., XeHwmHbol — 54%.
MNeHcroHepoB — 30, n3 HUx 13 — paboTaloLme NeHCUOoHe-
pbl B coumansHom cepe. Y1CNneHHOCTb AeTen AOLKObHO-
ro Bo3pacrta — 9, WKONbHOro Bo3pacTa oT 7-17 net — 26.
YncneHHOCTb TPYAOCNOCOBHOro HaceneHus — 64 yenose-
ka. MNprynHOM Takoro NONOXEHUs ABASETCA nepeesn Tpy-
[0CMNOCOBHOro HaceNeHns B PaiOHHBIN LLEHTP U B ropos,
ONs TPyOooyCcTpoiicTBa M Ha 0OydYeHue AeTein LUKOSIbHOro
BO3pacTa.

MaTepuranbHO-TEXHUYECKOE COCTOSIHME  COLMAsbHbIX
0ObEKTOB HEYAOBETBOPUTENBHOE: AETCKU caf, Havanb-
Hasa LWKona, HaxoOsTCs B aBapuMHOM COCTOSIHUN. O6bekT
KYNbTypbl BOBCE OTCYTCTBYET MOC/ie CHOCa CTaporo 3aa-
Hust 60-x rogos. MocTpoeHHbin B 2012 rogy MHOrodyHk-
LIMOHaNbHbIN 06BLEKT, rae A0SXKHbI OblNn PYHKLUMOHNPOBATL
BCE coumanbHble 06bekTbl: LWKONA-cad, 0ObEKT KybLTYPbI U
cnopTa, PAIN — He BBEAEH B aKChayaTaumio U3-3a OTCyT-
CTBUSI TEXHNYECKON BO3MOXHOCTU K MOOK/IOHEHUIO CETSAM
TennoCcHabXeHUs N BIXETHbIX CPEACTB HA COAEPXaHNE
obbekTa. MarasunH noTpebutenbLckon koonepawmm no npo-
[axe TOBAapOB MOBCEOHEBHOrO CNpoca 3akpbIT B CBA3U C
HepeHTabenbLHOCTbLIO ero coaepXxaHusa. HaceneHme BblHYX-

OTKNOHeHne YucneHHOCTb X03AWCTB (NOABOPHBIX) OTKnoHeHne
2004 . k 2007 ropa K
2020r. 2003 rop 2004 rop, 2020 rop 2020 rogy

-4 18 26 26 0
3 1 1 1 0
-16 39 42 40 -2
-1 36 47 46 -1
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[EeHOo e3anTb 32 NpoayKTaMu NUTaHus,
x1eboM N OpYruMmn Xo3aMCTBEHHbIMUN
TOoBapamMu B LIEHTP Hacnera nubo B
PaNMoOHHbIN LEHTP, Haxoasawwmica B 15
KM OT cena. bnnxaniwas 3anpaBoyHag
CTaHUMS HaXOAMTCS B LeHTpe Hacne-
ra — c. YcyH-Kioenb B 15 kM OT cena.
OTcyTCTBYET CETb MOOWUIILHOW CBA3M,
VHTEPHET, 4TO TOXe fBNsSieTcs npu-
YMHOM cCnaga WHTepeca MOJoOEXN
ocTaBaTbCs XUTb B cene. C LEeHTpoM
Hacner cBs3blBaeT rpyHTOBasi Jopora,
KOTOpasi B BECEHHE-OCEHHEEe MOsI0BOAbE CTAHOBUTCH He-
NPOXOANMON.

Tem He MeHee No cocTtosiHMio Ha 1 aHBaps 2020 roga
NPOM3BOACTBOM MPOAYKLNW CENbCKOro X03ANCcTBa 3aHu-
matotcs 16 eamnny, JINX (nMyHoe noacobHoe Xo3aiicTBO), 7
K®X (kpecTbsiHCKO-hepMepckoe X039ICTBO), Iae TPYAATCS
26 yenoBek. PYHKLMOHUPYET C Masi MO CEHTAOPbL MaCIoLEeX
no npuemke n nepepadboTke Monoka, rae 3aHATbl 3 Yeno-
Beka. o nporpamme 6naroycTpoiicTBa BBeAeHa B 9KCMJy-
aTauuvio LieHTpasbHas KOoTenbHasl, oTanjvMBaemasl Yrjiem,
K KOTopon nogxniodeHbl 30 xunbix gomos 13 38. Tpyaoy-
cTpoeHbl B XKKX 4 yenoseka. PyHKLUMOHUPYET LLKONA-cag,
C YMCNIEHHOCTbIO PabOTHMKOB MEeAarornMyeckoro cocrasa
n3 5 yenoBek, rae oby4yatotca 4 geten WKoNbHoro n 4 ge-
Tel ooLwkKobHOro Bo3pacta. B MAI paboTtatoT dpenbaluep
1 TexHudeckuin paboTHUK. B cene npeaycMoTpeHsbl WwraT n
3aHATbl BeTepuHap, paboTHUK KyNbTypbl, CrneuuMannuct aga-
MuHucTpauum MO «CbinaHckuin Hacner». C npeobpasoBa-
HUEM MYTEM CINSHUS HAYaslbHOW LUKOMbI U AETCKOro caga
B MZOY wkona-capg 6bi11 coKpalleHbl 5 LWTaTHbIX eauHuL,

YncNeHHOCTb MOroN0BbS CEJIbCKOXO3ANCTBEHHbIX XN-
BOTHbIX cocTaBnsieT 187 ronos KPC n 116 ronos nowapein.
Mo cpaBHeHuio ¢ 2004 rogom noronosbe KPC ymMeHbLumn-
nocbk Ha 292 ronoe (6onbLue NoSI0BUHbI), MOroJIoBbE NoLla-
nen — Ha 93 ronossl.

Ha yMmeHblleHne norofoBbsi CeNbCKOXO3ANCTBEHHbIX
XXVBOTHbIX MOBAMANA 3acylufMBas noroga W crapyeckuii

Mokazatenu

YucnenHoctb KPC

B T.4. KOPOB

YucneHHOCTb Nnowanen

B T.4. KOObIN
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Tabnmua 2. NokasaTenn NorofioBbsi CeNbCKOX03ANCTBEHHbIX XXMBOTHBIX

Table 2. Indicators of livestock of farm animals

PocT, cHuXeHue B

EnvHuua uamepenus 2004rop 2020 rop,

2020 ropy k 2004 rony
ronos 459 167 - 292
ronos 179 60 -119
ronos 209 116 -93
ronos 129 73 - 56

BO3pAacCT HaceneHus. B neTHee Bpems B noceneHve npmes-
aeT MHOro feTei 1 nioaein K poaHbIM 1 61IM3KUM, OTAOX-
HYTb 1 MOXMWTb B YACTOW NpUpoae, MOMOraTb Ha CEHOKOCE,
cobupatb Aroasbl.

XoTs B COOTBETCTBUWN C FPagoOCTPOUTENbHbLIM M1IaHOM
CTPOUTENbCTBO COUMabHbIX OOBEKTOB MpedycMaTpusa-
eTcs B noceneHusx, roe npoxuveatoT cebilwe 1000 yenosek,
CTOUT 3aymMaTbCs O BO30BGHOBIEHUWN U PA3BUTUM MasiblX
nocenexui, kak c. Orycyp (Tes).

3aksiio4eHne 1 BbIBOAbI HANPaLUMBAOTCS camu coboi un
HanpsiMyio BbIBOOSTCSA M3 HalLero uccnenoBaHus: 4ToObl
MaJsible NoceneHus Obinn NPMBAEKAEMBIMU AN XU3HN MO-
NOAbIX CEMEN, CTOUT 3a4yMaTbCs O CTPOUTENBCTBE A0POrn
C TBEPALIM MOKPBLITUEM, PeLleHnn NpobnemMbl oxeata Mo-
OUNBHOWN N MHTEPHET-CBSA3bI0, YTO CTAI0 HEOOXOAMMOCTbIO
B nepuop naHgemumn COVID-19. [lopora MOXET peLunTb BO-
npoc obyyeHuns aeTelt Nocne OKOHYaHUS HavasbHbIX Knac-
COB B LeHTpe Hacnera 6e3 oTpbiBa OT AOMa, CEMbW, €CNn
OpraHn3oBaTb NEPEBO3KY OETel LWKONAbHbIM aBTOOYCOM.
Takke MOXET pPeLLnTb BOMNPOC yBeNnYeHne 06beEMOB Ceflb-
CKOXO351ACTBEHHOM NPOAYKLMM 1 ero cobiTa. IPDEKTMBHOE
NCMNONb30BaHMeE 3eMesb CEJIbCKOXO3ANCTBEHHOMO Ha3Have-
HUs NOTpebyeT OT aAMUMHUCTPALMK ONpeaeNeHHbIX 3aTpaT
Ha GMHaHCOBO-3KOHOMMYECKOE NCCNEeaOoBaHNe KOHKPETHO
B3SITOrO NOCENEHUS, HO n36exaTb NX He yAacTCa — TONbKO
TOYHbIV pacyeT MOXET 0ka3aTbCs TEM crnacaTesibHbIM Kpy-
roM, KOTOpPbI CNaceT POCCUNCKME Manble NOCEAEHMS.
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BnuaHune UK-obnyyeHus
Ha OMONOrn4YecKkylo LLEeHHOCTb
CEeMSH JibHa

PE3IOME

AKTyanbHOCTb U MeTOAbl. Paclumpsiowmiics Cnpoc Ha CeMeHa JibHa kak Ha Guonoru-
YECKM aKTVBHbIV NPOAYKT 0OBACHAETCS Nonynsipru3aumeit npoaykToB 30POBOro NuTa-
HUS 1 300POBOr0 06pa3a Xun3HW. B CBS3M C 3TMM NOBLILIAIOTCS TPEOOBAHMS K MULLLEBOM
6e30MacHOCTM BMONOrMYECKM aKTUBHOTO Chipbs. TepMuyeckas 06paboTka pacTuTenb-
HOro Cbipbs 3P dEKTUBHA AN YCTPaHeHUS GakTOPOB, CHUXAIOLMX Ero NUTaTENbHYIO
1 BMONOTNYECKYIO LIEHHOCTb. TepMo06paboTka CeMsIH ibHA METOIOM UHPPAKPACHOrO
006J1y4EHMS SIBNISIETCS NMEPCMNEKTUBHBIM HAMPaBIEHMEM CTabUAM3aLmMmn NX KOMIMOHEHT-
HOro cocrtasa. V3BecTHO, 4TO KpaTKOBPEMEHHAsI BLICOKOTEMMEPATypHas obpaboTka
cbipbst nog, aeicTeueM UK-nyyeit (MMKPOHU3aLMS) NOBLILLAET MUKPOOMONOrMYECKYIO
4nCTOTY Chipbsi. OfHAKO Kak MpW 3TOM MEHSIETCS B1ONOrMYecKas LEHHOCTb — CBELIEHMI
Hef0CTaTo4HO. Lienbio HacTosALLEero nccnefoBaHns aBnn0Ch U3y4eHne BIUSHUSA npo-
Llecca MUKPOHM3aLMmM Ha BUONIOrMYECKYIO LIEHHOCTb CEMSIH JIbHA.

Pesynbratbl. YcTaHoBneHo, 4to MK-o6paboTka npakTuyecku He Bnusna Ha obliee
conepxaxue 6enka. YBeNMUYeHne CoLepxaHus Cbiporo Xmpa B MUKPOHU3MPOBAHHBIX
ceMeHax jibHa 0ObsicHseTcs nepexofoM GochonMnUaoB B U3BEKAEMblE NMMUABI.
CpaBHUTENbHBIN aHann3 6enKoBOro KOMMIekca CeMsH fibHa A0 U NOCNe MUKPOHM3a-
LMy Nokasasn U3MeHeHMe COOTHOLLEHNSI BeNkoBbIX PppakLyii: cofepxaHne BOAPaCcTBO-
pvMoit dpakummn (anbOyMUHOB) YMEHBLLWIOCH MPAKTUYECku B 4 pasa, 3HA4YMTEbHO
YBENIMYUIOCH COLEPXaHUE MIOTENMHOB — LLEN0oYepacTBOPUMOi dpakLmm, Takke He-
3HAYMTENIBHO YBEMYMIIOCH CoaepXaHue rnobynnHoB, YacTb 6enkoB (~ 20%) nepeluna
B HEPaCTBOPUMbI OCTaToK. [Py CpaBHEHUM M3MEHEHWIN B COOTHOLLEHUN BeNKOBbIX
dpakumnii B CEMEHAX JbHA, NPOUCXOAALLMX NPV HEBLICOKON TEMNEPATYPE «XON0AHOM0»
NpeccoBaHuUs 1 KPaTKOBPEMEHHOI BbICOKOTEMMNEPATYPHO 06paboTKe NoA AeCTBUEM
MK-06nyyeHus, 6bina nokasaHa afekBaTHOCTb KOHEYHbIX Pe3ybTaToB. M3MeHeHus B
COOTHOLLIEHUM 6enKoBbIX hpakUUi, MPOUCXOASLLME MPU STUX TEXHONIOTUYECKMX One-
pauysix, aHanornyHbl. ATO NO3BONSET CAENaTh BbIBOL, YTO NOA AENCTBUEM KPATKOBPE-
MEHHOI BbicOKOTEMMepaTypHoin UK-06paboTky npoucxoauT Msrkas AeHaTypaums
6esika, YTO NOBbLILIAET NepeBapuMocTb Henka.

Influence of IR radiation on the
biological value of flax seeds

ABSTRACT

Relevance. The growing demand for flax seeds as a biologically active food component
is explained by the rising interest to the healthy lifestyle. In this regard, the requirements
for food safety of biologically active raw materials are increasing. Heat treatment
of plant materials is an effective method for the eliminating of factors that reduce
nutritional and biological value food components. Thermal treatment of flax seeds with
infra-red irradiation (IR) is a promising direction for the stabilizing of seeds component
composition. Short-term high-temperature treatment of raw materials under the
influence of IR (micronization) increases the microbiological purity of raw materials.
However, there is not enough information about how the biological value parameters
changing. The aim of this study was to study the effect of the micronization process on
the biological value of flax seeds.

Results. Total protein content of tested flax seeds did not changed after applying of IR
treatment. The increase in the content of crude oil in micronized flax seeds is explained
by the conversion of phospholipids into extractable lipids. A comparative analysis of the
protein complex of flax seeds before and after micronization showed a change in the ratio
of protein fractions: the content of the water-soluble fraction (albumin) decreased in
four-times, the content of glutens, an alkali-soluble fraction, increased significantly, the
content of globulins slightly increased. Around 20% of proteins passed into an insoluble
residue. The adequacy of the final results of the low temperature cold-pressing and the
short-term high-temperature treatment with IR radiation in the ratio of protein fractions
in flax seeds was shown. Changes in the ratio of protein fractions occurring during these
technological operations are similar. It was concluded that under the influence of short-
term high-temperature IR-treatment the soft denaturation of the proteins is occurred.
That effect of micronization on flax seed increases the protein digestibility.

MocTynuna: 23 ceHTabps
Mocne popaboTkn: 17 HOAOPS
MpuHsaTa k nyénmkaumm: 10 ceHTabps
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B HacToswwee Bpemss 6€30MacHOCTb NULLEBOrO Cbipbs U
NPoOAYKUMM ABNSETCS OAHUM U3 BXKHENLLNX TPEHA0B PyHK-
LMOHNPOBAHUA U PA3BUTUS MULLEBON MPOMbILLNEHHOCTU.
Tennosasi 06paboTKa CYNTAETCS YHMBEPCASIbHLIM CMOCO-
O0M COXpaHeHus nuLeBor npoaykumn. MHdpakpacHoe
(MK) nanydyeHve Hawno Wwmpokoe NpuMeHeHuEe MNULLEBOWN
NpoMbILLIEHHOCTU. Tpouecc BbICTPOro Harpesa pacTu-
TENbHOrO CbIPpbs B MOTOKE MHMPAKPACHOr0 N3Ny4eHns Ha-
3blBAETCS BbICOKOTEMMNEPATYPHOM MUKpoHnsaumen (BTM).
MuKpoOHM3aLUmMa XapakTepulyeTcad KpaTKOBPEMEHHOCTbLIO
M BbICOKOW CKOPOCTbIO HarpeBsa, YTo NO3BONSET CBECTU K
MWUHUMYMY TMOPOAUTUYECKME MPOLECCHI, OKUCUTENbHbIN
pacnag nnuaos, U TEM CaMbiM CTabMIM3MpoBaTh Kauye-
CTBO CbIpb$i, B TOM YACJIE U MAC/IMYHOIO, MNOBLICUTL MUKPO-
OMONOrMYeCcKyo YNCTOTY N YBENNYNTL CPOKM ero Besonac-
HOrO XpPaHEeHMs.

CemeHa nbHa obecneymBaloT OpraHM3M OCHOBHbIMMU
nuTaTenbHbIMU BELWECTBAMU U MPUHOCHAT NONb3y 340-
poOBbIO B BUAE nNpodunaktukm psga 3adonesaHuin. OHun
6oraTbl 9CcCeHUuManbHbIMU MNONMHEHACHILLEHHBIMU XUP-
HbIMW KWUCNOTamMu, MNULLEBbLIMU BOJIOKHAMU, OENKOM,
cofepxalum BCE He3aMeHUMble Oa8 4YenOBEeYeCKOoro
opraHm3amMa aMmMHOKWUCOThI, NOANNENTUAAMU U JINTHA-
HaMu, OTHOCALWMMUCSH K Knaccy (PpuUTOI3CTPOreHoB, KO-
TOpble NoOOEPXMBAIOT BaXxHenwune Gdusnonornyeckune
dyHKUMM opraHu3dma venoseka. B HacToswee Bpems
CEeMeHa NibHa cTanu npmefekaTb 60/bLLIOE BHUMAHWE UC-
cnepoBartenein U NPakTMKOB B CBSI3M C POCTOM MUPOBOTO
pbIHKA NPOAYKTOB 340POBOr0 NMUTAHMSA U Nonynsapusa-
LMn 300pOoBOro o6pasa xunsHu. Mpu ncnoab3oBaHUN UX
B MULWEBbLIX TEXHONOTNAX 6ONbLLIOE 3HAYEHNE UMEET CO-
XpaHeHne aCCeHuManbHbIX MHFPeaNeHTOB. B yacTHoCTH,
60/bLIOM NPaKTUYECKUIA NHTEPEC NPEACTaBNSET N3Me-
HeHne 6enkKoBOro KoMmnaekca Cbipbsi MPU BAaro-Tenso-
BO obGpaboTke.

MK-06paboTka noka He Hawa WMPOKOro NpUMeEHeHUs
npu nepepaboTke CeMsH JibHa. OTO CBA3aHO, B YaCTHOCTMU,
C TEM, YTO HET LWMPOKMX Uccnenosa-

HUIA NO BAUSAHWIO 3TOrO NpoLecca Ha
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MaTtepuansbi nu meToabl

B kavectBe o006bekTa WCCNenoBaHWUs MCMOJSb30Ban
NPOMBbILLJIEHHbIE CEMEHA JiIbHA MACNNYHbIX COPTOB, COOT-
BeTCcTBYlOLLMEe TpebosaHuam MOCT 10582. MukpoHusnpo-
BaHHblE CEMEHa NbHa Mony4any no paspaboTaHHOW HaMu
TEXHONIOrMn, KOTopas codveTaeT npeasapuTesbHoe yBRax-
HEHWe Cbipbsi METOOOM MPOMNapuBaHUS C MOCNeayoLen
MK-obpaboTkon [1]. B npouecce mMukpoHuU3auuu noaro-
TOBJIEHHbIE CEMeHa JibHa o6pabaTbiBann MK-o6nyyeHrem
npu Temnepartype 120 °C B TedyeHne 80-90 cek.

McTouHnkom UK-06nydeHnst cnyxun HarpeBaTesbHbIN
anemeHT PFQE. PFQE — nonHOCTbIO KBapLEBbIA 3N1eMEHT
(Pillar Full Quartz Elements). MowHocTe — 1000 BT. KBap-
ueBble MHPpPaKpaCcHbIe SIEMEHTbI U3My4aloT BOJIHbI B AMa-
nasoHe 1,5-9 mMkm.

BnusHue BbicokoTeMnepaTypHo 06paboTkn OLeHMBa-
JI1 N0 N3MEHEHMIO 06LLLEro coaep kaHus 6enka 1 oTaeNbHbIX
6enkoBbIx Gppakumii B cemeHax nbHa. OnpeneneHne obLue-
ro azorta u 6efnka B 06bekTax MCCNeaoBaHUsA MPOBOANIN
meTonom Keenbaans no NOCT 13496.4-93. dpakuMOHHbIN
cocTaB 6enkoB CEMSIH SibHa NPOBOAMAN MO METOAMKE, NPU-
BeZleHHOW B [2]. Takxe onpenensanun coaepxaHue Cbiporo
Xupa OCHOBHbIM CTaHAAPTHbEIM MeTogom no MOCT 27670
88. AHann3bl NPOBOAMN B 3-KPaTHOM NOBTOPHOCTM.

Pe3ynbTaTbl nCCNeaoBaHumn

M3BecTHO, 4TO TensioBas obpaboTka, Mpexnae BCero,
oTpaxaeTcsi Ha COCTosAHUN BenkoB 1 nuNuaoB. B Tabnuue
npencTaB/ieHbl AaHHble MO onpeaeneHuto obuero 6enka un
XK1pa B UCXOOHbIX M MUKPOHU3NPOBAHHbLIX CEMEHaXx JibHa.

Kak cnepyeT n3 npencraBieHHbIX AaHHbIX, BbICOKOTEM-
nepatypHasi KpaTkoBpeMeHHas o6paboTka MnpakTUyYecku
He BAusana Ha obuwee copepxaHue 6enka. Cnenyet oTme-
TUTb, YTO Nog aencrtemem UK Harpesa cogepxaHue nporte-
MHa He MeHsIoCb U Npu 06paboTke APYrnx KynbTyp: puca,
nweHnupl, aumeHs [3, 4]. Npu NK-06paboTke ceMsiH JibHa
noBbllLeHne Temnepartypbl Harpeea ao 110 °C npuBoauno
K YBENIMYEHWNIO COAEPXaHUSI CbIPOro Xmpa. IT0 0ObsCHS-

Tabnmua 1. XapakrepucTuka CeMsiH NibHa

OCHOBHble NuULIEBblE KOMMNOHEHTHI,
obecrneymBaiolme BbICOKME OopraHo-
nentmn4yeckne Kka4ecrtBa npoaykra.

Llenblo HacTosLero nccnegosaHng
ABUJIOCb N3Yy4YeHue BINAHUA npouec-
ca MUKPOHM3aUMnN Ha 6I/IOJ'IOFI/NGCKyIO
LIEHHOCTb CEMSH JibHA.

CemMeHa NibHa

VicxoaHble

Puc. 1. CooTHoLweHUe 6eNKOBbIX HPaKLUMil B UCXOAHBIX U
MWKPOHM3MPOBAHHbBIX CEMEHAX bHa

Fig. 1. The ratio of protein fractions in the original and micronized flax
seeds
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MUKPOHN3NPOBaHHbIE

Table 1. Flax seed characteristics

Copaepxahue obwero  CopepxaHue obwero
asora, % 6enka, % T
3,50 £ 0,15 21,88 + 1,09 44,54 + 2,23
3,33+0,14 20,80 = 1,04 49,00 = 2,45

Puc. 2. MameHeHune conepxanus 6enkoBbIx Gppakumil OTHOCUTENIBHO
NCXOAHbIX CEMSIH NIbHA NOJ, AENCTBUEM PA3NYHBIX
TEXHONOrMYECKMX Onepauuii

Fig. 2. Change in the content of protein fractions relative to the original flax
seeds under the influence of various technological operations
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etca nepexogomMm pochdonunmaos 1 APyrmx PacTBOPUMbIX
BeLWeCcTB B n3enekaemole nunuapl. Beiwe 130°C BennunHa
3TOro Nokasartens He 3MeHsaNacb. AHaNOrMYHOE NOoBbILLE-
HUe coaepXaHus cbiporo xupa npu MK-obpaboTtke Obinio
nokasaHo gns apaxuca [5].

Buonornyeckas LEHHOCTb Cbipbsl ONpeaensieTcss He
TONIbKO O6WMM cofep>xaHnem 6enka, HO U COOTHOLUEHWN-
emM 6enkoBbixX ¢ppakumin. BenkoBbIli KOMMIEKC CEMSIH JibHa
XapakTepu3yeTcs HanmMumMem Tpex dpakumii: ansbyMmMHOB,
rnobynuHoB 1 rTenvHoB. bonee 50% 6enkoBOro Kom-
naekca cemMsiH fibHa COCTaBASAOT anbOyMUHbI, KOTOPbIE Xa-
pakTepu3yloTCa BbICOKMM COAepXaHueM anekTpodopeTm-
YECKMX KOMMOHEHTOB C BbICOKOWM MOABMXHOCTbLIO U HU3KOM
MonekynspHoi maccoi [4]. C uenbto onpeaeneHns Bavs-
HUS KPaTKOBPEMEHHOW BbICOKOTEMMEPATYPHOI 06paboTkun
Ha 6UONOrMYEecKyto LLEHHOCTb CEMSIH JibHa Onpeaensnan co-
OTHOLLIEHNE B HUX 6enKkoBbIxX dpakumii (puc. 1).

Kak cnenyeTt 13 NoJlydeHHbIX JaHHbIX, COOepXXaHne BO-
nopacteopumon dpakuym Npy MUKPOHU3AUUN YMEHbLLIN-
NOCb NpakTn4ecku B 4 pasa. [Npur 3TOM 3HAYNTENBHO YBENN-
YUJI0Cb COAEPXKAHNE MIOTENMHOB — LLEN0oYepacTBOPUMON
dpakuumn. Takke He3Ha4yMTeNbHO YBEMYUIOCh coaepka-
Hue rmobynmHoB. YacTtb 6enkoB (~ 20%) nepewna B Hepa-
CTBOPUMbI OCTaTOK.

M3BecTHO, 4TO TennoBas 06paboTka NPUBOAUT K OeHa-
TYPaUNOHHBbIM M3MeHeHusM 6enkoB. CTeneHb ageHaTypa-
UMM 3aBUCUT OT TeMnepaTypbl U BpeMeHn 06paboTtku. Msr-
Kasi geHaTypauusi, Kotopasi MPOUCXOOUT MPU HEBLICOKUX
TemnepaTtypax, yBenn41BaeT nepesapnemMocTb 6eKoB, YTO
noBbIWaeT nx 6MoaoCTyNHOCTL. Hanpumep, npu yoaneHun
Macna MeToAOM «XOJIOOHOr0» NPEeCCOBaHUA CeMeHa JibHa
noggepratTcsa TepMmoobpaboTke He Bbile 45 °C. [Npn aToM
TaKxe NpoucxoamT nepepacnpeneneHe 6enkoBbix Gpak-
LUMIA: CHUXAeTCs coaepXaHne BOAOPaCTBOPUMBIX BENKoB,
MoBbILIAETCS coAepXKaHue MIoTEeNNHOB U IOOYIMHOB.
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CpaBHeHne N3MeHeHN COOTHOLLEHNS BeNKoBbIX dpak-
UM, NPONCXOASALMNX NPU HEBBICOKOW TemnepaTtype npec-
COBaHWS W KPaTKOBPEMEHHOW BbICOKOTEMMEPATYPHOM
obpaboTtkon nop pencteuem WK-obnydeHus HarnsgHo
npeacTaBieHO Ha PUCYHKE 2.

Kak BMAHO 13 pucyHka 2, nepepacnpegeneHme 6enko-
BbIX PPaKLMIA NPU TaKNX Pa3SINYHbBIX TEXHONOMMYECKNX one-
pauuax npoTekaeT oaMHakoBo. Cnenyet OTMETUTb, HTO NMpu
MUKPOHM3aUUN NPAKTUYECKM HE MPOUCXOOUT U3MEHEHUS
B coaepxaHun rnobynnHoB, oAHaKo B GosblUel cTeneHu
yBenuymBaeTcs 6en0K HEPacTBOPMMOro octaTka. YTo ka-
caeTcsl anbOYMUHOBOW U MMIOTENIMHOBOW 6enkoBbIX dpak-
LMIA, NponCXoasiLLME B HAX UBMEHEHMS NPU 3TUX NpoLLeccax
aHanoruyHel. MonyyeHHble pesynbTaTbl CBUAETENbCTBYIOT
0 Markom penctemm NK-obnyyeHns Ha cemeHa fibHa. Msr-
Kas aeHaTypaumsi yBenMuMBaeT nepeBaprvBaemMocTb Gen-
KOB, Y4TO MOBbLILIAET UX OBUOAOCTYMNHOCTb.

BbiBOAbI:

- K — obpaboTka He M3MEHSET coaep>XKaHNe OCHOBHbIX
MaKpPOHYTPUEHTOB B CEMEHAX JIbHA;

- UCMOSMIb3YyEMBIN PEXMM MUKPOHU3aLMWM OKa3blBaeT
B/INSIHME HA M3MEHEHWe COOTHOLLeHUs dpakunii B 6enko-
BOM KOMIMJIEKCE CEMSH JibHA: YMEHbLUaeTCa coaepxaHue
anbOyMMHOB M MOBLILLAETCH COOEPXAHWE [MIOTEIMHOB U
HepPacTBOPUMbIX BENKOB;

- M3MEHEHUS B COOTHOLLEHNN BENKOBbIX Ppakumii, Npo-
ncxogsilme npv HEeBbICOKOW TemnepaTtype «XON04HOro»
NPeccoBaHNs 1 KPaTKOBPEMEHHOM BbICOKOTEMMEPaTypPHOM
obpaboTke nopg aeictenem NK-ob61y4eHNss aHanornyHbl.

Takum obpasom, nop OeicTBMEM KpaTKOBPEMEHHOM
BblCcOKOTEMMEpPaTypHOI MK-6paboTkm He CHuXaeTcs 6mo-
niormyeckast LEHHOCTb CEMSIH JibHa Y MPOUCXOANT MsArkasi
neHatypaumsa 6enka, 4TO MOBbILLIAET NepeBaprMBaeMoCTb
6enka.
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