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EBPOMNEWCKUE YYEHBIE
NOACUMTANM OBLLYIO
BMOMACCY KAJIM®OPHUMCKUX
XBOWHbIX NIECOB

Mo MHeHW uccnefoBaTeneid, pasHble
pacTeHus MOrnoLwarT Yrnekncnblii ra3  u
BO3BpalalT B arMocdepy C pasnyHoi
CKOpOCTbIO. Kpome TOro, AaHHbIli npouecc
CYLLLECTBEHHO pa3fMyaeTcs y pa3HOBO3-
pacTHbIX pacTeHWii. Mo3aToMy KMMaTonoram
CNOXHO TOYHO NpeAckasaTb, kak neca 6yayT
pearmpoBaTb Ha yBeNMyeHne KoHLeHTpauum
CO, B aTMOCthepe 3emMnn U KakuM 06pa3om
3T0 noBnMseT Ha opMMpoBaHue nx 6uo-
Macchbl.

Y4yeHbIMN YHUBEPCUTETCKOrO Konneaxa J1IoH-
AoHa 6blia cocTaBneHa nepsas TpexMepHas
KapTa KaMOPHUACKNX N1ECOB C NMOMOLLbIO
opbuTanbHOro nasepHoro pagapa GEDI.
OTu fleca COCTOAT MNPENMYLLECTBEHHO W13
CEKBOW — KPYMHENLWNX Ha MaHeTe XBOWMHbIX
[epeBbeB, KOTOPbIE MOTYT XWUTb HECKO/bKO
TbICAY /IET U fOCTUraTh BbiCOTbl B 100 M 1 60-
nee. C NOMOLLBH MOJMTYYEHHON KapTbl Gbinn
BblYMC/IEHbI 06bEM AEepeBbEB, NX Buomacca,
a TaKkke TUMUYHbIE U MaKCMaslbHble NoKa3a-
TeNn oNs CEeKBOW. YueHble 06HapyXunm, 4to
camble BbICOKME W KPYMHble NpeacTaBuTenm
[AaHHOTrO BMAa MOryT BecuTb okono 110 T,
npuyem obuias 6rnomacca KanmopHUIACKNX
XBOWHbIX /1ECOB OKa3aslacb NPUMEPHO Ha
30% 6o0nbLUe, YeM npeanonaranoch B Hava-
e nccnegoBaHus.

Viccnepgosateny nnaHWpylT MCNOMb30BaTh
GEDI pna aHanorvuHblx umccnepoBaHuii B
Apyrux necax nnaHeTbl, 4TO6bl MaKCYMaslbHO
TOYHO OLEHUTL VX BKaA B kpyrosopot CO, B
npupoge n paspabortatb Hanbonee adhek-
TUBHble cTpartermnm 60pbbbl C rnobanbHbIM
noTenneHnem.

UWHANBULAYAJIbHAA
PEAKLUWA FrEHOTUNOB
JIbHA HA UBMEHEHME
NMPOAOJDKUTENIBHOCTU
[AHSA OTKPbIBAET HOBbIE
FOPU3OHTbI Angd
CEJIEKUNOHEPOB

YyeHble BWPa vm. H.N. Basunosa B co-
TpyAHuyectse co CnosauKMM CeflbCKOXO-
3AlCTBEHHbIM yHUBepcuTeToMm (. Hutpa)
06006LWWMAM  AaHHble MHOrOMIETHUX uKccne-
[OBaHWI peakumu fibHa Ha MPOJOMIKUTE Nb-
HOCTb CBETOBOro AHsA (potonepuoga). Mo
MHEHVIO 3KCNepToB, 3TO MOMOXeT obner-
YATb CO3[aHMe U WCMNO/Mb30BaHUEe HOBO-
ro CeNekuMoHHOro MaTtepuana, packpbiTb
MexaHW3Mbl pocTa M pa3BUTUA pacTeHui
BO B3aVIMOCBSA3M C OKpYXalollein cpenon.
B xoge Hay4HOW paboTbl yyeHble NpULLn K
BbIBOAY, YTO peakuus bHa Ha MeHsoLWmiAcs
peXunm OCBELLEHNSA UMEET BbICOKYIO reHeTu-
YeCKyl0 U3MeHYMBOCTb. 10 MHeHMIO 3aBe-
Oylolein oTaenoM reHeTUYecKMx pecypcoB
Mac/IMYHbIX U NPAAUNBHBIX KyNbTyp BUPa nm.
H.W. BaBnnosa HuHbl bpay, vHansmnayaib-
Has peakuus FeHOTUMOB fibHa Ha U3MEHEHNe
NPOAO/HKUTENBHOCTU OHA OTKpbIBaeT 60/1b-
LUMe BO3MOXHOCTW NS LiesieHanpaB/ieHHOro
noAbopa MCXOAHOro Matepuana ans cenek-
LW B Pa3/IMYHbIX KTMMATMUYECKMX YCIOBUSAX.

NEWS

TYPLMS — BEAYLUMIA UMNOPTEP POCCUMCKOW MILEHULIbI
N OTPYBEM

Poccuiickasa degepaums ¢ 1 sHBaps no 11 okTA6ps TeKyLLero roga akcnopTupo-
Bana B Typumio 9,4 M/H T arponpoayKkumm, 4to Ha 14% 6onblue, 4em 3a aHano-
rMyYHbIf Nepuo npoworo roga. Mo gaHHeIM PefepanbHOro LeHTpa pasButums
akcnopTa npoaykuun AMNK MuHcenbxo3a Poccun, B CTOMMOCTHOM BblpaXKeHuUn
OTrpy3Ku yBeNMUNANCb Ha 22%, coctaBmB 2,2 Mapg fonn. Typuusa coxpaHuna
BTOPYIO NO3MLMI0 Cpean KpyrnHenwmnx nokynarenen poccuinckmnx tosapos ArK,
Ha KoTopyto Bbilwna B 2019 rogy. OHa siBnsieTcs BeAyL MM UMNOPTEPOM POCCUIA-
CKO/4 NLUEHULbI 1 OTPYGEA.

B cTpykType pocCHUIiCKMX MOCTABOK OCHOBHOWM MO3MLUMENR SBASETCS MeHnua,
oflHaKo ee fons B 06lem obbeme cokpatunace o 52% s 2020 rogy npoTus
npotunorogHmx 58% (3aTo NocTaBkM MOACOHEYHOrO Macna ¢ Havana 2020 roga
Bblpocnn Ha 36%, A0 528 Tbic. T). OTrpy3ku oTpy6el ysennumnmcs Ha 16%, no
765 TbIC. T, B CTOMMOCTHOM BbIpaXXeHun — Ha 14%, no 117 mnH gonn. Becero Ha
Typuuio npuxoautcs 6onee 94% 3KCNOPTUPYEMbIX Hallein cTpaHoli oTpybeli. B
TON-5 aKCnopTMpyemMoii arponpoayKumMy BXoAUT KYKypy3a, MPoAakn KOTOPOii B
HaTypasibHOM 06bemMe Bblpoc/v B 1,8 pa3a, 40 484 TbiC. T.

N3 akcnopTtmpyemMsbix PP B Typuuio BUAOB NPOLOBO/ILCTBUSA, MO AAaHHLIM aHaIn-
TMKOB, Hanbosee NPUOPUTETHLIMUN A1 HapaLlMBaHNsi NOCTAaBOK ABNSKOTCA MNOA-
COJIHEYHOE Mac/o, 3epHOGOBGOBbLIE KYNLTYPbI, KYyKypy3a, OTPY6U, pacTUTE bHbIN
LLIPOT U XMbIXW.

B ABCTPAJIUN PASPABOTAHA HOBAS1 TEXHOJIOIUS
AHAIU3A NOBPEXAEHUN SEPHOBbBIX KVJIBTYP OT
3AMOPO3KOB

WccnegoBatenn YHuBepcuteTa Agenavabl (ABCTpanvisi) OnNpeaenvunn HoBbli
cnoco6 NpPoBEpPKM 3epHOBLIX Ky/LTYP Ha MpeameT MoBpexaeHus Xxonogaom. B
pe3ynbTaTe MPOBefEeHHbIX Hay4HbIX M3biCKaHWii cTana BO3MOXHOW NpoBepka
pacTeHust AUMEHS Ha NPeaMEeT NOBPEXAEHUSI MOPO30M C NMOMOLLbI0 TEXHO0MK
BU3yanm3aumn — ¢ IPYMEHEHUEM TeparepLoBbIX BOSH.

3aMOopo3KM exerogHo o6xoaaTca B 360 MAH A0NN. YObITKOB aBCTPaMACKUM
npounsBoAnNTENAM 3epHa. 1S MUHMMU3auMyM 3KOHOMUYECKUX MOTepb KpaiiHe
Ba)XKHO, YTOGbI peLleHns hepMepoB O TOM, CKaluMBaTb YpoXai Ans ceHa nnm
NPOAOMKaTb CE30H BEreTaummn, NPUHUMaINChL BCKOpe Nocse Toro, kak Nponso-
LU0 NOBPeXAeHVe 3epHa oT xonoda. OgHako aHanM3 pa3BuBaloLLMXCSA 3ePeH Ha
npeameT TpaBMbl 3aMOPO3KOB, BK/IOHAKLLMIA AECTPYKTMBHbIVA OT6OP Npob, cno-
XEH 1 gnTeneH.

MoBpexaeHNs 3ePHOBbIX Ky/IbTYP MOTYT NPOM301iTH, KOrAa penpoayKTuBHbIEe Op-
raHbl pacTeHuii noggeprarTcs Bo34encTBuio Temnepatypsbl Hxke 0°C B TeueHne
BeretayMoHHOro nepuoga, npy 3ToM pasmep yuiepba HanpsMyo 3aBucut ot
Cepbe3HOCTN U A/IMTENIbHOCTY XONI0AHOro Nepuoga. Hanpumep, SUMeHb 1 nie-
HMLUa A4EeMOHCTPVPYIOT LUMPOKMIA AnanasoH YyBCTBUTENBHOCTM K 3aMOpO3kam B
3aBMCMMOCTU OT FeHeTVKM, MeTOA0B YNpaB/ieHns, yCN0oBWi OKpYXXatoLLiei cpeabl
1 nx B3anmogeiicTens. Tak, pasHuLa B Temnepatype B 1 rpagyc MOXeT NpuBecTn
K YBE/IMYEHMIO MOBPEeXAeHUi nweHnLbl ¢ 10% ao 90%.

YueHble BbISICHW/M, YTO BOJ/IHbI TEPArepLoBoOro Avana3oHa Croco6HbI MPOHMKATbL
CKBO3b KO/IOC ¥ NPEOCTaBNATb MHGOpPMaLMIo O cTENeHW yllep6a. TexHonorus
BM3yanv3aLum TakKe CMOr/1a ONpPesenuTb NoOXeHUE OTAEMbHbBIX 3€PEH NO A/N-
He Konoca. «[JaHHy0 TEXHONOTMI0, — OTMETW PYKOBOAUTENb NMPOEKTa, Npodec-
cop [yxeicoH 36, — CMOryT UCMONb30BaTh NPOV3BOAUTENIN 1 arPOHOMbI A5l
MVUHMMU3aLMM NOTEePb N3-3a 3aMOPO3KOB, a TAKKE CENEKLMOHEPDI».

10 ® 2020 | Agrarian science | ArpapHas Hayka | ISSN 0869-8155




NECCUMNCTUYHBIE NMPOIHO3bI PASBNTUA MOJIOYHOTO
PbIHKA NMOKA HE OlPABAbBIBAKOTCA

OnaceHusi, CBA3aHHble C BO3MOXHbIM MafleHNEM CNpoca Ha MOMOYHYKD NPOAYKUMIO M3-3a NaHAeMun
KOpoHaBwupyca, no utoram nepsoro nonyrogus 2020 rofa He onpasganuce. OfHAKO, ecim cutyauus
B 9KOHOMUKE He W3MEHUTCA K Nyyllemy, (pakTopbl, HEraTMBHO BAUSIOLLME HA CMPOC, CMOTYT 3asBUTb
0 cebe B 4 kapTane 2020 wnu B Havane 2021 roga. K Takomy BblBOAY NPWLLAN YY4aCTHUKN OHNaiiH-
(hopyma MonouHble ceccum 9.1, opraHn30BaHHOro HaumoHabHbIM CO30M NPOMU3BOANTENEN MOMIoKa
(Coto3m0n10K0) M MHopMaLoHHbIM areHTcTBOM Milknews. KoppekTpoBka NporHo308 COCTOSHMSA PbIHKA,
Kak 0TMeYasioCb Ha (Dopyme, MOMOXET NPOV3BOANTENAM MO/IOKA CKOPPEKTUPOBATL CBOW MHBECTULIMOHHbIE

N NPOU3BOACTBEHHbLIE MNaHbI.

EOVM OOMA, OEJIAEM BblBOAbI

leHepanbHbIli gupekTop Coto3monoko ApTtem benos
OTMETU/, YTO B X0Ae O6LLEeHNS C KPyNnHeWLWmnMm Nnpons3Bo-
ONTEeNsAMU MOOKa U MOJIOYHOM NpoAyKLUMK BbiNo BbiSIBE-
HO: GOMBLUMHCTBO M3 HUX HE CHU3UN0 06beMbl Npojax, a
Yy HEKOTOPbIX OHW CYLLECTBEHHO BbIPOC/U. Takol pe3ynstart
oKasasiC HeCKOMbKO HeOoXUAaHHbIM, MOCKOMbKY MPUpOCT
Nno MOJI0YKE OTMEYasICa Ha (hOHE 3HAUMTENIbHOIO CHKEHNS
TOBapoobopoTa PO3HUYHOW TOProsnn B LenioM. Onepexa-
loLLLee NajieHne Npoa No HeNpPoAOBOLCTBEHHOM rpynne
npuBeNo K TOMY, YTO [0/ 3aTpaTr Ha MPOLOBOMLCTBUE B
po3Huue npebicuna 50%. MocnegHuii pas Takoi ypoBeHb
hmkcmposasics BO Bpems kpmsunca 2008—2009 roaos.

Cpeaun hakTopoB, CMOCOHGCTBYIOLNX COXPAHEHUIO Bbl-
COKOro Crpoca Ha MOMOYHYI0 Npoaykumio, Aptem benos
BblA€NNN NPAMYI0 (hMHAHCOBYHO MOMOLLL Ha AeTell B BO3-
pacTe Ao 16 net — ee 06w paamep coctasun 400 Mnpg,
py6nen, «npoegaHne» UHaAHCOBOW NOAYLLUKA AOMOXO35i-
CTBaMM, a Takke OrpaHMyeHnst No NpuyMHe naHgemMmmn Ha
Bble3/, rpaxgaH 3a npegenbl cTpaHbl. B pesynbtate 10 MH
4yenoBeK He Bblexanu B OTMYCK 3a rpaHuLy U BbIHYXAEHbl
6blNM NOTPE6IATL MOOYHbIE NPOAYKTLI B Poccuu. Beipoc
CMpoC Ha C/IMBOYHOE Mac/o, CMeTaHy, MMTbeBOe MOJIOKO —
NPOAYKTbI, KOTOPbIE NCMOL3YKTCA A4/19 AOMALLHEN roToB-
k1. POCT noTpebneHns 3a cHeT 3TOr0 cerMeHTa CocTaBui
nopagka 7—11%.

ISSN 0869-8155

PervoHanbHbIli BULe-NPe3NAEHT MO KOPMNOpaTMBHbLIM
OoTHoweHnsam B Poccuun 1 CHIC komnavun Danone MapuHa
BanabaHoBa noatesepanna: «OgHa U3 TeHAeHLMiA, koTopas
B Poccuu npuobpena orpoMHblii pasmax, — Bbl6op 340-
pOBOI 1 AOCTYMHOW AoMalluHel efpbl». M0 NprvBeAeHHbIM
el gaHHbIM (McTouHMKK: Ipsos Covid tracking, Streetbees
Tracking, Local Covid tracking, Google search), n3-3a naH-
nemumn Covid-19 50% xuTeneii Poccumn ctanmn 6obLue ro-
TOBUTbL AoMa. Kaxapli TpeTuini npegnounTaeT NpoBOANUTb
BPEMS C CeEMbeW, roTOBUTbL U yCcTpamBaTb BCTPeYn Aoma.
Ho, 4uTo 0co6eHHOo npumMeyaTtesibHO, 31% POCCUSHOK NPo-
LO/DKAT TOTOBUTL 6OJbLLE [aXe MOoCcne TOro, Kak XW3Hb
BEpHEeTCA B HOpMa/bHOe pycrno, 47% HamepeHbl MeHbLUe
XOAUTb B Kade 1 pectopaHsbl, 44% 6yayT NOKynaTtb Ha Bbl-
HoC efly 1 Kodhe.

OpfHako pocT TpaTt Ha NPOAO0BO/IbLCTBEHHbIE TOBAPbI MO-
cTeneHHo ocnabesaeT, 4To, Kak oTMeTun Aptem benos, AB-
NAeTCA TPEBOXHbIM CUTHAUIOM: AelicTBMA (hakTopoB, Noio-
XWUTENbHO BIVAIOLLMX Ha CMPOC, HaYMHaloT ocnabesartb. Ho
[aXe B 3TUX YCNOBUAX NPON3BOACTBO OCHOBHbIX MOIOYHBIX
TOBapOB NPOAOHKAET pacTu.

Mbl BUOAMM MNO3UTUBHYIO AWHAMWKY MO Cblpam,
,, CbIPHBIM NPOAYKTaM, a TaKxXe Mo CYyXxOMy MOJIOKY,

CNMBOYHOMY Macny, TBopory. PocT npon3sogcTsa
NPoOAYyKTOB NepepaboTKn CONPOBOXAAeTCSA POCTOM
NpPon3BOACTBa TOBAPHOro CbIPOro MoJioka, — no-
AcHun Aptem benos. — 3a 7 MecsuUeB 3TOro roga
MPUPOCT OKasasica 4YyTb MeHbLUe, YeM 3a Becb 2019
rog. Torga 3TOT nokasartesib coctaBui okosio 800
TbIC. TOHH. BCe aTO cO34a€eT XOpOoLUyto NepcnexkTnsy
ON19 nocneayloLero pa3sutua nepepabaTbiBatoLeli
MO/IOYHOW NPOMBILLNEHHOCTU.

C [Opyroii CTOpOHbI, POCT MPOU3BOACTBA TOBApOB, KO-
TOpble HE HaxoAAT Cnpoca Ha BHYTPEHHEM pbliHKe, BedeT
K yBE/MYeHM0 06beMOoB 3anacoB. Ho aTa TeHAeHuwus, no
oueHke reHanpekTopa Coo3MO/OKO, He [0/MKHA BBOAUTD
B 3abnyxaeHue: ob6bemM 3anacoB OCTaeTCA CYLEeCTBEHHO
HWKe YPOBHS, KOTOpbIii Habnwaanca B 2014—-2015 ropgax,
npakTM4yeckn No BcemM Buaam npoaykuun. VicknoueHme co-
CTaB/AIOT TO/IbKO CbIPbI M CbIPHbIE MPOAYKTHI.

Kazanocsb 6bl, BANbI cnpoc, C 04HON CTOPOHLI, U pacTy-
LLlee NPOM3BOACTBO Cbipbsi — C APYroii, AO/MKHbI 6blAV Npn-
BECTM y)Xe BHauyase fneTta K cepbe3HoMy nageHuio ueH. Ho
3TOro He NPOM30LLIO.
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Hawm 6enopycckvue Kofnern CKOppeKkTuposann
3KCMOPTHbIE NOCTaBKM MOMTOYHOW NpoayKLmu B Poc-
Cuio, Npex/e BCero Cyxoro Mosioka, nepeHanpasus
nX B Apyrue cTpaHbl, Npexge Bcero, B Kutaih, —
NpoKoMMeHTMpoBan cutyauunio Aptem 6enos. — 1o
utoram nepsbIX 6 MecALEB 3TOro roga 06bLeMbI No-
CTaBOK 13 benapycu cyxoro 06e3npeHHoro Moso-
Ka 1 CyX0ro LefibHoro mosoka ynaam Ha 35—40%.

vy

3TN CyLECTBEHHbIE NOKA3ATENN COKPALLEHUS MMnopTa
CYXOro MOJIOKa KaK pa3 ¥ He NO3BOSIN/IN ONYCTUTLCS LiEHE
[10 NpenonaraeMoro paHee ypoBHsi.

OTKYAA B3ATbCA NEPEKOCAM

Mo oueHke pykoBoauTens LieHTpa oTpacneBoii akcnep-
Tn3bl Poccenbxo3baHka AHapes [asbHoBa, pa3BUTUIO OT-
pacnu cnocob6CTBYHOT UMMOPTO3aMELLEHNE U [OCTATOYHOE
o6GecreyeHrie CbipbeM BBOAUMbIX MOLLHOCTE No npous-
BOACTBY MOJIOYHbIX MPOAYKTOB.

[JononHuTtensHbIM  (hakTOpoM pocTa  Mpou3BOA-
,, CTBa MOXET CTaTb 3KCMOPT MOJIOYHOWN NMPOAYKLMU.

B uenom, B Poccun coxpaHsieTcsl NoTeHLMan BBO-
[Ja B 3Kcrnyatauuio HOBbIX MOJIOYHbIX (hepm, —
nogyepkHyn AHgpein [ansHoB.

OpHako nopTdenb NHBECTULMI B POCCUNCKYIO MOJIOY-
HYI0 OTpacnb C peanmsauunen o koHuya 2021 roga, no ero
cnoBaM, MMeeT cepbesHblli Nepekoc: BBOAUMbIE B CTPOL
06bEeKTbI MO MPOU3BOACTBY MOJIOKA OyAyT CyLLECTBEHHO
ycTynatb MO MOLLHOCTM OGbeKTaM MO ero nepepaboTke.
Packnag 3aech Takoii: 1 1 1,2 MAH TOHH COOTBETCTBEHHO.
MoueMy BO3HMKNA Takasd CUTyaums M Kakue oHa 6yaer
MMeTb NocneacTBMSA B 0603pUMOLi nepcnekTuee?

OCHOBHasi TeHAeHUMSA Pa3BUTUSA MOJIOYHON OTPac/IN:
,, OT MPOM3BOACTBA CbIPOr0 MOMOKa — K nepepaboT-

Ke, — MoSACHWUN aKcnepT Poccenbxo3baHka. — Moa-
TOMY KpyMnHble NPOU3BOANTENN MOSIOKA CTPEMSATCA
HapawuBaTb COOCTBEHHble nepepabaTbiBaloLLme
MOLUHOCTW. Pas3BuTne 3TOro npouecca npvseget
K fanbHenwWwen KoHueHTpaumm nepepaboTkn. Oco-
GEHHO OLLYTUMOIH OHa byaeT B YpasibCKom 1 B 3a-
nagHo-CrnbrnpcKkomM 3KOHOMUYECKMX parioHax.

B npon3BoACTBE CbIPOro MOMOKa BeNMKa [0N5 KPeCTbsAH-
CKMx (dhepmepckmnx) x0o3aiNCTB, M MOKa HET MpPeanocbUIoK
019 ee CHWKeHNs. VX pocT onepexaeT PoCT Yy Ce/bX030p-
raHvm3aumii NpYMepHo B TPW pasa, a eXerofHblin NnpupocT
B KdX cocTtasuni npumepHo 6%. Torga Kak B cefibxo3opra-
HU3aunsax oH NpuéamKaeTcsa K AByM. U aTa TeHAeHUMSA, Kak
nokasblBaeT MOHUTOPUHI Poccenbxo3baHka, byaeT coxpa-
HATbCS B GAMXailein nepcnektuee. PoCT nHBecTUuwii B
nepepaboTKy KOHCEPBUPYET CTPYKTYPY NPON3BOACTBA Cbl-
pOro mMosioka — cO 3HauMTenbHOl fgonen KOX n HebobLLMX
CXO. MpuurHa — npenMyLLeCTBEHHbI POCT nepepadboTKu
1 ee KoHcoNuaaumsa CTUMYMPYIOT KPYNHbIX NPOU3BoOAMTeE-
nei akTBHee paboTaTb C HE6ONbLUNMU XO3ACTBaMMN, NOA-
LepxuBasa nx poct v passutue. MNMpu atom JIMX npogomxar
YXOAUTL C PbIHKA.

Mo cnoBam AHgpes [anbHoBa, BblICOKasA NWHBECTULMOH-
Has aKTVBHOCTb YKa3blBaeT Ha BbICOKWI MOTeHuman mo-
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NOYHOM oTpacnn. PakTuyeckoe MOTPeGeHNe MOOUHBIX
nNpPoAyKToB B POoCCUWN 3HAYMTENIbHO OTCTaeT OT HOPMbl —
pasHuua cocTaBnseTt okoso 30%. Tonbko, NoXxanyi, y npo-
N3BOACTBA OTAE/bHbIX BMAOB OBOLLEN UM WHTEHCMBHOIO
Cafl0BOACTBA €CTb TaKOW e 3HaYNTeNbHbIM NoTeHLMan nm-
nopTosamMeLleHns 1 pocTa.

MHBECTOPbI C HALEXAO0W CMOTPAT
HA MOJ1I0OKO

CokpalleHne nMnopTa Cyxoro Mosioka 1n passuTtune npo-
M3BOACTBA MOJIOKOEMKMX KaTeropuii nogaepxano 3aky-
MOYHbIE LiEHbI B CbIPLEBOM CEKTOpPE B NIeTHUIA nepurog,. Kak
OTMETUN reHepasbHbIl aupekTop Cot3monoko Aptem be-
/10B, K/1O4eBbIM (aKTOPOM CTabunmnsaumm LLEeHOBOW KOHb-
IOHKTYPbl MOJIOYHOTO pPbiHKA [AO/DKHO CTaTb AasnbHeliluee
pa3BuTUE NPON3BOACTBA BUPXKEBLIX TOBAPOB — LI&/IbHOMo U
06€e3XXNPEHHOr0 Cyx0ro MOJIoKa, C/IMBOYHOrO Macna, Mo-
NIOYHOW CbIBOPOTKM U Op.

OueHKa oTpac/v nokasblBaeT, YTO MHBECTOPbI MO3U-

,, TMBHO CMOTPSIT Ha pa3BMTME CNpPOca BHYTPU CTpa-
Hbl, Ha UMMOPTO3aMeLLEHNE N Pa3BUTUE IKCMOPT-
HbIX MOCTaBOK, — NOAYEPKHY/1 OH. — A ocnabneHve
py6si co34aeT AOMNOHUTENIbHbIE BO3MOXHOCTU Ha
9KCMOPTHBIX PbIHKAX.

Mpn 3TOM B CpeAHeCcpPOYHO NnepcnekTuBe CoOXpaHATCA
HECKO/IbKO TEHAEHLNIA, KOTopble OnpeaensT coCcTosHue
MOJIOYHOW OTpacnn Ha 3ToT nepuog. B nx uncne — puck
CHWXEHMNA NOTPeBNEHNs, COXPaHeHNe AMHAMNKN pa3Bu-
TUSA CbIPbEBOrO CEKTOpa, pa3BUTUE BHYTPEHHErO Npou3-
BOACTBa GUPXEBbIX Kateropuii NpoayKunn, aKCNopT Kak
L0NONHUTENbHBIA KaHan cbbiTa Npu nagatoLem BHYTPEeH-
Hem cnpoce. CobngeHne onTUMMasbHOr0 COOTHOLLEHMS
06bEMOB MMMNOPTa U BHYTPEHHEr o NPOM3BOACTBA AO/MHKHO
cTaTb OCHOBOW Ans c6anaHCMPOBAHHOIO pa3BUTUSA OT-
pacnu.

Korga cutyaums ¢ naHgemuein COVID-19 B ¢hes-
,, pane-mapte TO/MbKO HauMHana pa3BuBaTbCs, Mbl
npegnonarann 6onee NecCMMMCTUYHOE pa3BUTUE
CUTyaLumn, HO XN3Hb BHEC/1IAa KOPPEKTMBbI, — PE3I0-
MupoBsas reHgupekTop Coto3morsoko Aptem benos.

Bnpouem, BOMpPOCHI, CBA3aHHblE C BEPOATHOCTbIO BTO-
PO BOSIHbI NAHAEMUN KOPOHABUPYyca U BOCCTAHOB/IEHNEM
MMWPOBOW 1 POCCUNCKON SKOHOMMUK, OCTAKTCH aKTyaslbHbl-
MU 1 MOTYT MOB/INATb HA U3MEHEHME CUTYaLUW.

Elle oAHOM BakHOI TeMOl MeponpuaTus cTalo BBe-
AeHne 06513aTe/lbHOM MapKUPOBKN MOMOYHOM MPOAYKUNN,
CTapT KOTOPOW No psfy Kareropuii HasHauyeH Ha fHBapb
2021 ropa. 3amecTuTenb AVpPeEKTopa AenapTtamMmeHTa cu-
cTeMbl LMpPOBOIA MapKMPOBKU U Neranvsauny obopoTa
npogykuuu MwuHnpomTopra Poccumn Oner TyxsBaTy/u/ivH
pacckasan O Tekyllem cTartyce peaim3aumm nUJIOTHOTO
npoekTa, B KOTOPOM, MO AaHHbIM BEAOMCTBA, 3aperncTpu-
poBasiocb 5848 komnaHwii, N3 HUX 361 npoussoauTeNb
MOJIOYHOW NPOAYKUNWN. YHACTHUKM MOIOYHOTO PbiHKA 06CY-
Ounn Npo61emMbl, BO3HMKAKOLLME MPY peann3aumm NnpoekTa,
paccMoTpenu BO3MOXHOCTb NpuB/eYeHNs Tunorpaduii
015 HaHeCeHus KOLOoB, 3arparbl Ha nepeobopynoBaHue
npeanpusaTUn 1 Apyrne BONpoChl, CBA3aHHbIE C MapKMpPOB-
KOV MpoAyKunu.
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XNMBOTHOBOAbI N NMPON3BOANTENN KOPMOB
CTPEMATCA HNBENIMPOBATbL POCT UEH HA 3EPHO

CuTyauus Ha 3epPHOBOM PbIHKE W CBSI3AHHOE C HEli Y[0pOXaHWe KOPMOB [N CEeNbCKOXO3ANCTBEHHBIX
XWBOTHbIX CTABUT POCCUIACKMX NPOU3BOAUTENEN Msica Nepef HEOBXOAMMOCTLIO UCKaTb OMTUMasbHbIe
PELLEHNs, YTOBbI NOAAEPXaTh NPUEMIEMbIV YPOBEHb PEHTABENLHOCTM NPOKU3BOACTBA. Ha KOH(hepeHLN
«MHayCTpUS Msica M KOMGUKOPMOB: PbIHKN B HOBOIA PeanbHOCTM» OBCYXAAINCL BO3MOXHbIE BApUAHTBI
TAKOro MoucKa — B3aMMO/EICTBIE C FOCYAApCTBOM [ANS BblAENEHUS CY6CUANIA XMBOTHOBOAYECKON
OTpacin 1 NOAAEPXaHUS MNATEXECnocoBHOT0 Cnpoca HaCeneHus, opraHu3aums 3(eKTUBHOMO
NPOWU3BOACTBEHHOrO MNpPOLIECCa, Nyyllero MCMoMb30BaHUs KOPMOB 1M TEHETMYECKOTO MoTeHuuana

KMBOTHbIX.

Ycyry6neHve cutyauumn Ha MACHOM PbIHKE MOXET Npon-
30MTK TakXke 1 U3-3a Hayasia BTOPO BO/HbI NaHAEMUMN KO-
poHaBupyca. Kak 0oTMeTnn Ha KOH(epeHL MM reHepasibHbIi
anpektop OO0 «NKAP» OMnTpuii Peinbko, ewe 15 net Ha-
3a Poccusa 6bina KpynHeiwmnm B MMpe MMNopTepPoOM Msca.
Mo utoram 2020 roga UMNOPT 1 3KCNOPT MO 3TOW NPoayK-
L1un cpaBHsAtOTCA. OfHaKO HeraTMBHOE BINSIHWE Ha OTPac/ib
MOXeT OKa3aTb BepoATHoe nageHue BBI1 n pacnonarae-
MbIX [JOXO0B HaceneHus.

[T K KONIOCCa/IbHbIM U3MEHEHUSIM B CTPYKTYpe Mno-
TpebneHNs MSICHOI NPOAYKLMW U NafeHNto cnpoca
Ha Hee, — NoAYEPKHY/T IKCNEPT.

,, [axe masioe naieHne AOX00B HACeNeHNs NPUBO-

JancHelilnii pocT UeH Ha 3epHO — MLLUEHWULY U SYMEHB,
a Takke Ha Mac/IMuyHble Ky/nbTypbl, MO MHEHWUO OMUTpUs
PbinbKo, KpaiHe BeposATeH. 1 OH MOXET CTaTb «HEMPUAT-
HbIM NOAAPKOM» AJIA XXMBOTHOBOAOB. [pn 3TOM AMHaMuKa
LeH Ha KOpMa 1 paHee 3Ha4YnUTeNbHO Onepexana pPocT LieH
Ha MSICO U MACHYHO NPOAYKLUMI0. Bbino NogYepKHYTO Takxe,
4TO cAepXuBaHUE 3KCMopTa 3epHa ByaeT HexenaTe/bHo
Mepoii Co CTOPOHLI rocyaapcTea. bonee aghhekTMBHbIM, N0
MHEHMWIO AOKTaAuvKa, CTaslo Obl BblAeNeHne KoMNneHcauui
3a yjopoXaHune KOpMOB.

Co cBoeli CTOpOHbI, BULe-Npe3naeHT Poccuiickoro 3ep-
HOBOro coto3a AnekcaHap Kop6yT 3assun, yto gedmunta
3epHa B Poccuu HeT 1 6bITb HE MOXET. POCT LeH 3a nocnes-
Hee BpeMs OeliCTBUTEIbHO 0Ka3asiCcsl CyLeCTBEHHbIM, HO
370, Kak oTMeTu1 AnekcaHap Kop6yT, AsBfeHne BpeMeHHoe:
BbIBOJ, Ha PbIHOK KAYeCTBEHHOrO 3epHa HOBOr0 ypoXas n3
ABCTpPa/iMM Ha4yHeT paboTaTb Ha NMOHWXKEHME. YXe cellvac
aBCTpa/niickas nieHnUa KOHTpakTyeTcs no LeHam, KoTo-
pble 3HAUUTENIbHO HWXKEe POCCUACKUX. Buue-npe3vaeHT

Poccuiickoro 3epHOBOro COI3a TaKKe BbICKa3aiCs NPoTHB
BBE/leHMS OrpaHNYeHii Ha IKCMOPT 3epHa.

.

AHTOH [lepmsakoB, npeaceparenb coBeTa ANPEKTOPOB
«ClL», Takke BbICTYNUI NPOTMB BCAKOrO poJa OrpaHNUYeHnii:
«f1 NpeacTaBnsAl XMBOTHOBOAYECKYIO OTpac/lb, HO cuuTato,
YTO OrpaHnyeHnst HeraTMBHO OTPA3ATCH Ha Pa3BUTUU PbIHKa.

O TOM, 4YTO HEobxoAMMO AMBEpPCUULMPOBATL PbIHKU
C6bITa MACHOW NPOAYKLNN, 3asiBUN FEHEepasibHbIA ANPEKTOP
HaunoHansHoro cotosa nruuesonos Ceprei JlaxTioxos. B
NTULEBOACTBE, MO ero cfoBam, UMEKTCA PUCKK, CBA3aH-
Hble C OpueHTaLueli 3KcnopTa B OCHOBHOM Ha KuTaii 1 no-
CcTaBKaMu B 3Ty CTpaHy O4HOro Buaa npoayKumm — KypuHbIX
nan. frengnpektop HCI1 oTmMeTun Takxe, Yto cutyaums co
CTOMMOCTbI KOPMOB B NTULLEBOACTBE KpaliHe HamnpshKeH-
HadA. No3TomMy COBMECTHO C MWHUCTEPCTBOM CE/bLCKOro
xo3gairicTea PP Heobxoanmo BbipaboTaTb KOMIPOMUCCHOE
pelueHne, KOTOpoe ycTpansasio 6bl U NTULEBOAOB, U NPO-
n3BOANUTENEN KOPMOB.

OCHOBHbIM PUCKOM /11 CBMHOBOAYECKOM OTpaciun re-
HepasbHbIM AUPeKTop HalMoHanbHOro cot3a CBMHOBOAOB
HOpuii KoBaneB Ha3Bas1 NnepeHachbIlLeHne 0Te4eCTBEHHOIo
PbIHK& CBUHWHBI.

Ha KoHepeHuun paccmaTpmBasIMCb TakXke BOMPOCHI
NOBbIWEHNA MPOAYKTUBHOCTN XWMBOTHOBOACTBA. JTO, NO
MHEHMIO YH4aCTHMUKOB KOHhepeHLMn, NOMOXET peLUunTb Npo-
61emy BbICOKOW CTOMMOCTU KOPMOB. lNpeanarannck peLue-
HWS, CBA3aHHbIE C FeHeTUYEeCKUM MPOrpeccoM XMBOTHBIX,
nX cogepXaHmem 1 NoBbILLEHNEM KOHBEPCUN KOPMa.

Be3 CTMMYoB pocTa 06beMbl NPOU3BOACTBA 3epHa
B Poccum MoryT cokpatuTbesi. B pesynsTate no-
cTpafaeT UMEeHHO XMBOTHOBOAYECKAs OTpac/b, —
NMoAYepPKHY/ OH.
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ANIMAL THERAPY

BangHne TexHonorum cogepxaHms
MOJIOYHOI0 CKOTa Ha 4acToTy
BO3HMKHOBEHUS XUPYPruyeckKkux
OoonesHen

PE3IOME

AKTyanbHOCTb. VIHTEHCM(MKaALMA NPOM3BOACTBA XKMBOTHOBOAYECKONW NPOAYKLMN He-
raTMBHO CKa3blBAETCA Ha Ka4eCTBe U MPOLO/HKATENILHOCTMI XM3HWU MOIOYHOrO CKOTa.
BHegpeHve TexHonorum 6ecnpmBa3HOro 1 6eCnofCTUNOYHOTO COAEPXaHUs B 60/b-
LUMHCTBE CNyyaes NPUBOAUT K Pa3nnyHbIM 6ONE3HAM KPYMHOro poratoro ckota. Liens
UCCNefoBaHna — N3y4YeHne BMAHUS TEXHONOMMN COAEePXaHWs Ha 3[0POBbEe XNBOT-
HbIX. MaTtepuasbl u MeTofbl. O6cneoBaHO 15 XMBOTHOBOAUECKNX KOMMNIEKCOB JIEHWH-
rpagckoi obnactu n Pecny6nukm Benapych B neprog 2016—2019 rr. Ha npeanpustusx
MPUMEHANNCL NPUBA3HAA U GeCnpuBA3HAsA CUCTEMbI COAEPXaHUSA XMBOTHBIX Ha MOA-
cTuike (Topdy, OMUAKM UK M3MENbYEHHAsA COMoMa) v 6e3 NOACTWUKN. BbinosHeHa
Xvpypruyeckas gucnancepusauys 6827 kopos: 2177 KOpPOB aiipLUMPCKOIA NOpogbl W
4650 KopoB YepHO-NEeCTPOit NOPOAb.

Pe3ynbratbl. Mpy 6eCnprBA3HOM COAEPXaHWUN XUpypruyeckne 601e3Hn y KopoB Gbiin
anarHoctupoBsaHbl y 35,0 % XMBOTHbLIX, a NPV NPUBS3HOM cofepxaHun — y 10,5% ot
06cnef0BaHHOrO Moronosbs. B CTpykType xupypruyeckux 6onesHeil npeobnaganv
NaMyUHUTLL. B 0fHOM 13 X039iCTB C 6eCnpuBA3HLIM COofepXaHMeM KOpoB 60M1e3HM
KOHe4HoCTel BbisiBNeHbl y 19,3% o06cnefoBaHHbIX XUBOTHBIX, 60M1€3HM B 061acTu 3a-
NCHEBOro cycTaBa — Y 14,5%, B 06/1aCTW 3ansCTHOro cyctaBa — Y 8,9% XVBOTHBbIX.
B cpepgHeM, 23—-25% XVUBOTHbIX Ha MOIOYHbIX KOMM/IEKCAX MMENN FHOMHYI0 NaToNorunio
[MCTasIbHBIX YYaCTKOB KOHEYHOCTEl, NpuyeM B X03ACTBax, rAe rpybo Hapylianacb
TEXHONOINSA COAEPXaHNA KOPOB, KONMYECTBO BOJbHbIX XMBOTHBIX MOF/IO NpeBbILLaTh
50%. MoTepu NPOAYKTMBHOCTY BCMEACTBME OPTONEAMYECKUX NaToNOrniA COCTaBAAN
20-30%. Bbl6pakoBka 13-3a 60/1e3HEN KOHEeUHOCTel cocTaBuna Ao 31%. YcTaHoB-
NEHO, Y4TO OCHOBHOI BKNaf, B Pa3BUTHE XUPYPruyeckux 601e3Hel XUBOTHbIX BHOCUAN
YC/IOBUSA COAEPXaHVA — MOBbILLEHHAsA BNI2XXHOCTb MECT COAEepXaHusa BCneCcTBMe He-
[0CTATOYHOCTW UM HU3KOTO KauecTsa NOACTUIKM Oblna O4HUM W3 BeAyLLMX (DakTopoB
pasBUTMA THOMHO-HEKPOTUYECKNX MOPaXEHUI KOHeYHOCTen. OAHUM U3 HanpasneHuit
fanbHeiweli paboTbl ByaeT paspaboTka pernamMmeHTMpPOBaHHbIX TpeboBaHWiA K nog-
CTUNIKE.

Influence of housing technologies
of dairy cattle on the incidence
of surgical diseases

ABSTRACT

Relevance. Intensification of livestock production negatively affects the quality and life
expectancy of dairy cattle. The introduction of loose and bedding-free animal housing
in most cases leads to various diseases of cattle. The study objective was to identify
the effect of animal housing practices on animal health. Materials and methods. Fifteen
livestock complexes in the Leningrad Region and the Republic of Belarus were surveyed
in the period of 2016—2019. The complexes had either tied or loose housing systems of
cows either on bedding (peat, sawdust or chopped straw) or without bedding. Surgical
clinical examination was performed on 6827 cows: 2177 Ayrshire cows and 4650 black-
and-white cows.

Results. In the loose housing systems, the surgical diseases were diagnosed in 35.0%
of examined cows and in the tied housing systems — in 10.5% of the examined cows.
Laminitis prevailed in the structure of surgical diseases. On one dairy complex with
the loose housing system, the limb diseases were detected in 19.3% of the examined
animals, diseases in the tarsal joint —in 14.5%, in the wrist joint — in 8.9% of the animals.
On average, 23% to 25% of animals on dairy complexes had purulent pathology of the
distal extremities. On the complexes where the cow housing technology was severely
violated, the number of sick animals could exceed 50%. The productivity loss due to
the orthopedic pathologies was 20% to 30%. The culling rate due to the limb diseases
was up to 31%. The housing conditions were found to be the main contributor to the
development of surgical diseases of animals. The increased humidity in the housing
premises due to the insufficient quantity or poor quality of the bedding was one of the
leading factors in the development of purulent-necrotic lesions of the cow limbs. One of
the directions of further research will be the elaboration of regulated requirements for
animal bedding.
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BeenexHue

ObecrneuyeHre NpPoAoOBO/ILCTBEHHON 6e30MacHOCTU SiB-
nAeTca OAHOW U3 KNOYEBbIX 3afjady pa3BUTUS COBPEMEH-
Horo obuiecTtea. HecmMoTps Ha MpUHMMaeMmble Mepbl, Ha
CerofHsAWHNA aeHb 60nee 820 MH YeNOBEK B MUpe pery-
NsipHO ronogatot [1].

B Poccuiickoii degepaumm ¢ Havana 2000 rogos BegeTcs
nnaHomepHas paboTta No o6ecneyeHno NPoLOBO/bCTBEH-
HOW 6e30MacHOCTN B CTpaHe, UTOrOM KOTOPOIi CTan pocT
NpOM3BOACTBA CENbCKOXO3SANCTBEHHOW npoaykunm (puc.
1). B nepBylo oyepefb, 3TO CBA3AHO C peannsaunein depe-
pasibHbIX LEeNeBbIX NPorpamm, HarnpaseHHbIX Ha NOAAEPXKY
YXMBOTHOBOAYECKOM N pacTeHMeBoAYeCKoW oTpacneii [2-5].

B cuny npupogHO-KIMMaTUYeCKUX 1 reorpaguyeckmx
0CO6EHHOCTE OCHOBHas 4acTb TeppuTopumn Poccuinckoi
defepaumy pacrosnoxeHa B 30He PUCKOBAHHOTO 3eMrefe-
s, 3TO OKas3blBaeT CyLLECTBEHHOE BMSAHNE Ha cneLmanm-
3aLMo 0TeYeCTBEHHOIO arponpPOMbILLIEHHOMO KOMIIeKca:
MHOrMe defepasibHble OKpyra OpWEHTUPOBaHbl Ha MNpo-
M3BOACTBO NMPOAYKUNN XMBOTHOBOACTBA. K npumepy, Ba-
noBas foNs NPOoAyKLMMN XMBOTHOBOACTBA (CKOTOBOACTBA,
CBMHOBO/ACTBa 1 NTUueBoacTsa) B CeBepo-3anagHom de-
[epanbHOM oKpyre npesbiwaeTt 80% [7].

Bce aT0 3acTtaBnseTr BHeApsATb 6onee apheKTUBHbIE
TEXHOMOIMN MPOU3BOACTBA >KMBOTHOBOAYECKOW MNPOAYK-
Lumn. HameTuBLlIAACA TEHAEHLMA K UHTEHCUdMKauum oT-
pacnv MNONOXWUTENbHO CKa3blBaeTCsd Ha 3KOHOMMWUYECKOW
3(hheKTBHOCTM NPOM3BOLCTBA, HO HEraTMBHO OTPaxaeT-
CSl Ha 9Kofornyeckor 6e3onacHoOCTM (YYHKLMOHMPOBaHUA
XMBOTHOBOAYECKNX KOMMJIEKCOB, NIOKaNN3ys 06beKTbl He-
raTMBHOrO BO3JENCTBMA Ha 9KOOMMUYECKYO YCTOMUMBOCTb
MeCTHOI arpoakocuctembl [8—10]. MonuTtunka BHeApPEHUS
HannyyWwmnx AOCTYMHbIX TexHonornin (HAT) B cenbCkom Xo-
3AicTBe 3aTPoHyna oTAeNbHble oTpacnu: ¢ 2018 roga BCTy-
nuan B cuiy MHhopMaLMoOHHO-TEXHNYECKME CrPaBOYHNKN
Mo HawIyylwmnm [OCTYNHbIM TexHosnorusam UNTC 41-2017
«/IHTEHCMBHOE pa3BefeHune cBuHe» n UTC 42-2017 «UH-
TEHCMBHOE pasBefeHne CefIbCKOXO3ANCTBEHHOW MNTULLbI».
YcneLwHbIn OnbIT NPUMEHEHNS 3aKPEMIEHHbIX B HAX TEXHO-
Nornii NO3BONUT B MEPCMEKTUBE CHU3UTb 3KOMOrMYECKYHo
Harpy3ky OT CBUHOBOAYECKMX U XMBOTHOBOAYECKUX 06b-
ekToB. C yyeTOM JaHHbIX TeHAeHUMWl BefeTcs paboTta no
cbopy WHopmaumn aOn8 MoLArOTOBKM
aHa/TOrMYHbIX CNPaBOYHNKOB A1 MOJIOY-
HOr0 U MSICHOIO »XMBOTHOBOACTBa [11,
12]. MpopaboTka v BKYEHWE B fjaHHble
CNPaBOYHNKN BOMPOCOB, CBSA3@HHbLIX CO

[6]

cnocobamMu coAepxaHusi XMBOTHBIX, 500000
NO3BO/NT MOBLICUTL  3(PHEKTUBHOCTb
NPON3BOACTBA XNBOTHOBOAYECKOM npo- 180000
Aykumun, obecrneyvBasi KOMOPTHbIE YC- 160 000
NIOBUS A5 KMBOTHBIX, TEM CaMbIM MPOA-
neBas UX penpoayKTUBHbIA Neproa.

Bo Bcem wMupe XVBOTHOBOACTBO 120 000
MAET MO MyTV CO3/aHNSt KPYMHBIX KUBOT- | oo
HOBOJYECKMX KOMIIEKCOB C BbICOKUM
YPOBHEM MEXaHW3aLm NPON3BOACTBEH- 80000
HbIX NpoLieccoB. OfHaKO Takas BblCOKas 60000
KOHLLEHTPALWS XKMBOTHbIX HA OF PaHUYEH-

HbIX NOWAAAX NpuBena K pes3komMy yBe- 40000
NNYEHNIO  KOMYECTBA  XUPYPrUYeCcKuUx 20000
60ne3Hel y nBoTHbIX [13]. Beicokonpo- o

[YKTVBHbIE MOJI0YHbIE KOPOBbLI, 0613435 1995
MHTEHCMBHbLIM OGMEHOM BeLLEeCTB, UTO
obecneuvBaeT BO3MOXHOCTb BbICOKO
NPOAYKTUBHOCTW, VMEIOT TaKKe uyB-
CTBUTE/IbHYIO HENpPOryMOpasibHyl0 CU-
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CTEMY, 4TO MPMBOANUT K BbIPXXEHHOW peakunn Ha maneiiune
N3MEHEHUs YCNoBUiA KOPMAEHNs 1 codepxaHua [13, 14].
MoaTomy Ana obecnevyeHns peHTabenbHOCTN MOMOYHbIX XO-
341CTB NPUOPUTETHBLIM (haKTOPOM SBASETCHA CcO34aHue Or-
TUMaJ1bHBIX YC/TOBUI COAEPXaHWS XXUBOTHbIX.

Heo6xo4MMO OTMETUTb, YTO Y KOPOB, UMEIOLLMX XMPYP-
rmyeckmne 601e3HM KOHEYHOCTEN, HabNIDAAETCA CHUXKEHME
NpoayKTMBHOCTM 60nee YeM Ha 50%, a Npu HaIMYUN B Cy-
CTaBax >XMBOTHbIX FHOMHO-BOCNA/INTENbHBIX MPOLLECCOoB
NoslydeHHOE OT HUX MOJIOKO AO/MKHO ObITb M301UMPOBaHO,
4TO NPU SOEHNN aBTOMATUYECKNMU U PO6OTU3NPOBAHHBIMM
[OWUSbHBIMM CUCTEMaMU CcOo3aaeT AOMONHUTENbHbIE CMOX-
HOCTW 1 NMPUBOANT K CU/ILHOMY 6aKTEPUOIOrMYECKOMY 3a-
rPA3HEHVIO OKpYXXatoLeli cpefpl U XMBOTHOBOAYECKMX MO-
mMeLeHui [14].

OfHUM N3 3K30TeHHbIX (DaKTOPOB, BANSAIOLLMX HA 340PO0-
Bbe KOPOB, AB/MSAETCA HAIMUNE UIN OTCYTCTBUE NOACTUIKN,
Ha KoTopoli oHu cogepxatcs [13].

Martepuanbl u meToabl

B nepuog ¢ 2016 no 2019 rog Hamu 6bIn NPOBEAEHbI
nccnefoBaHUs COCTOSIHUA KOHEYHOCTEW KpyMHOro pora-
TOr0 CKOTa Ha >XMBOTHOBOAYECKWMX KOMMIeKkcax J1eHWH-
rpagckoii o61acTm M HEKOTOPbIX MOJOYHbIX KOMMIeKcax
Pecny6nvkn Benapycb. Bbino o6cnegosaHo 15 x035iACcTB
MPOMBILLAEHHOr0 TMna € NPUBSA3HON 1 6eCnpUBA3HON CU-
cTeMaMn cofepxxaHua 1 pasnyHbIMU TUNammn nosios npu
MCMNONb30BaHMM B KayecTBe MOACTWUIOYHOrO marepuana
Topda, onnnoK, CoIoMbl U 6€3 NOACTUNKN.

OO6BbEKTOM MUCCNefoBaHUA ClyXunm 6827 KOpoB, N3 HUX
2177 KOpOB anpLUMPCKO nopogbl 1 4650 KOPOB YepHO-ne-
CTPOI1 Nopofbl Ha NPUBSA3HOM 1 6eCnpuUBA3HOM CoAepXa-
HUN.

MpoAyKTUBHOCTb KOPOB aipLUMPCKOM Nopoabl COCTaB-
nsana B rog 7900 kr monoka Ha ogHy hypaxHyt KOpoBy 1
8400 Kr — Ha KOpPOBY YepPHO-NEeCTPOii Nopoabl. NpoBegeHa
XMpPYpruyeckas gncnaHcepmsaumns XXUBOTHbIX, U BbINMOJTHEH
aHann3 aPPeKTUBHOCTU NPUMEHAEMbIX METOAOB SleUeHNs
N NPOMNAKTUKN XMPYPruyeckmx 6onesHein. XXMBOTHbIX Ha
6ecrnprBA3HOM COAepXaHun OAvH pa3 B Hedento npony-
CKanu yepes HoXHble BaHHbl. CTolina ona otabixa obopy-
[0BaHbl Pe3NHOBLIMU KOBPUKamMn. KOpoBbl Ha MPUBA3HOM

Puc. 1. [lnHamyKa NpoM3BOACTBA CENbCKOXO3AKCTBEHHO NpoayKumn B nepuog 1995-2018 rr.

Fig. 1. Dynamics of agricultural production in 1995-2018 [6]
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coaepXaHuy KpyrnoroguyHo Haxoaunnch B CToinax c pe-
3MHOBbLIMY KOBPWKaMU, NPOryfikM U NacTéulHoe cogep-
aHne OTCyTCTBOBa/IN. PacumcTka KorbiTel, B X03AlicTBax
NpOBOAUNACH PETY/APHO N0 MEPE OTPaCTaHWs KOMbITLEBO-
ro pora.

Takxe 6blfl MPOBeAEH aHaN3 NMTepPaTypHbIX AaHHbIX O
B/IVSIHWUM MNOACTUNKM HA BO3HUKHOBEHMWE XMpypruyeckmx 60-
Ne3Hei y KpynHOro poraToro ckoTa.

B xofe nccnefoBaHnsi NPOBOAMIICA MOHUTOPUHT XMBOT-
HbIX C XMPYPruyeckrMm 601e3HsMM, B TOM UYncie 60M1e3Hs-
MW KOXMW, CYyCTaBOB U BbIMeHM. [0 pe3ynsTatam Habnome-
HWI1 NPOBOANCS aHANIN3 BINAHUS PA3/INYHBLIX IK30T€HHbIX
(hakTOpOB HA BO3HUKHOBEHWE W TEeUYeHWE XUPYPrUYECKUX
60ne3Heli y KpynHOro poraToro ckota.

PeaynbTathl uCcnenoBaHus

AHann3 pesynbTaTtoB XMPYPruyeckon gucnaHcepusauymm
no 60ne3HAM B ANCTasIbHbIX OTAENAX KOHEYHOCTel cBuae-
TEeNbCTBYET O CYLLECTBEHHOM B/IMAHUN crnocoba cogepxa-
HUSA XXMBOTHBIX Ha PacnpoOCTPAHEHHOCTb XMPYPruUyecKux
60ne3Heli B 061acTy nanbLes. Mpyn 6ecnprBA3HOM coaep-
XaHun Xxmpypruyeckune 601e3H1 y KOpoB 6blav AMarHoCTu-
poBaHbl y 35,0 % XNBOTHbIX, & Ha NpuBaA3HoOM — y 10,5% ot
nccnegoBaHHOro Noronosbs. MNpun aToOM B CTPYKTYpe Xnpyp-
rmyeckux 6one3Her npeobnaganv NaMUHUTDI.

Han6onbwnii NPOLLEHT 60/IbHBIX XMBOTHBLIX TAMUHUTOM
n 6ypcutom TapcasbHOro cyctasa (puc. 2) Habnopancs
npu 6ecrnpnBaA3HOl TEXHONOIMK cofepXaHus. B ogHom 13
X034ACTB Npn 06CNef0BaHNM KOPOB, HAXOAALWMXCS Ha 6ec-
NPUBSAI3HOM COZepXXaHuK, 60/1e3HN KOHEYHOCTEN BbISIBNISN
y 38 kopos (19,3%) n3 197 o6¢cnenoBaHHbIX.

Bone3Hu B 0651acTy 3an/1l0CHEBOro cycTasa (Yalle ava-
rHocTuposanu 6ypcutel) BbisBuam y 14,5%, B o6nactu 3a-
nacTHoro cycrtasa — Yy 8,9%.

3a 11 mecsueB 13 cTafa BblbbiNo 274 KOpoBbl (24,6%).
B 21,9% npuunHOIi BbIGPAKOBKN 6Gbliv 6ONE3HM KOHEYHO-

Puc. 2. MoakoxHbI BypcuT natepanbHOi NOAKOXHbI GypChl
TapCa/bHbIX CyCTaBOB

Fig. 2. Bursitis of the lateral subcutaneous bursa of the tarsal joints
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cteli. B npegplaywme 3 roga 60/1€3HN KOHEYHOCTE Takke
ObI/IN MPUYNHON BbIObLITUA B 22,9% Cyyaes.

Y 60nbHbIX KOPOB M3y4YeHa POAOCNOBHAsA MO OTLOBCKOWA
JINHWW, N KaKOW-NMb0 B3aMMOCBA3M MeXAy 4acToTon 3a60-
NeBaHusA 1 0TLaMKN 60JIbHbIX KOPOB HE YCTaHOB/IEHO.

MNepBoe ob6cnenoBaHne KOPOB NPOBOAWAN B UKOHE, NPU
NMOBTOPHOM OCMOTpE B OKTSI6pe XxapakTep NaTtonorum cylie-
CTBEHHO HE N3MEeHWICS.

Mpw “3y4yeHnn yCnoBUin coaepXXaHnus N KOPMIEHUS KO-
POB Ha MPOMbILLNEHHBIX KOMM/IEKCax HaMu Gbinn BbisiBE-
Hbl 3TUONOrMYeckne hakTopbl BOHUKHOBEHNS U Pa3BUTUS
opToneanyecknx 6onesHer, cpean KOTopbIx Hambonee cy-
LLIeCTBEHHOE B/IMSIHWE 0Ka3blBa/IN HEYAOBNETBOPUTE/TbHbIE
YCNOBUS COAEPXaHUS.

[nutensHoe CcToinoBoe coaepXXaHne B COYeTaHNM C OT-
CYTCTB/MEM MOACTWUIKU WAN MOACTU/IKOM HeHaanexaliero
KauyecTBa CO34aBa/lo YC/IOBUS A/11 CKOMMIEHWNST HaBO3HbIX
Macc B 06/1acTv NanbLeB, B pe3ynbrare Yero KomnbITLeBbIA
por MauepupoBasics, aNUAEPMUC CBOAA MEXKOMbITLEBO
LLieIM 1 BeHYMKa BbICTPO pa3pbIXsancs.

B 3TMX Ma/io3aLLMLLEHHBIX CNOAX TKaHel BO3HMKa/IN M-
KPOTpaBMbl, KOTOPbIE OYEHb BLICTPO NHPULMPOBANINCE, YTO
Crnoco6CTBOBa/I0O BO3HUKHOBEHWMIO PaHEBLIX MHMDEKLMI B
Buae abcueccoB 1 hIerMoH, 0CO6eHHO (h1IeErMOH BEHUMKA.
B panbHeiweM B rHOMHO-HEKPOTUYECKME MPOLLECCHI BOB-
neKanncb MArkne u TBepAble TKaHu, B TOM YMC/ie OCHOBa
KOXM GOKOBOW CTEHKM KOMbITUA, NOAOLIBA, a 3aTeM U KO-
NbITLEeBas U BEHeYHas KOCcTu 1 cycTassl (puc. 3). PassuBarn-
CS1 THOWHbI/ apTPUT 1 OCTE0apPTPUT. Y OTAENbHLIX XXUBOTHbIX
HabnAaM NoIHOe OTTOPXXEHUE POroBOro Yex/la KomnbITue-
BOW thanaHrn nav noTepto BCen TpeTbelt haniaHrn nasabLa.

CnepyeT OTMeTUTb, YTO B MCCeAyeMbIX XO3ANCTBaxX Obin
BbISIB/IEH MOMN3TUONOTNYECKUI XapaKTep XUPYPruyeckmx
6one3Heli B 061acTy NanbLeB y KOPOB, YTO 06ycnasnnBaeT
Heo6X0AMMOCTb B KOMM/IEKCHOM NoAxoAe NponIakTUKA 1
neyeHuns atux 6onesHeli [16].

Puc. 3. MepnocTuT B 061aCTVt NAIOCHbI
Fig. 3. Metatarsal periostitis
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Puc. 4. A3Bbl PycTepronbua
Fig. 4. Rusterholz Ulcer

MoHUTOPVHI 3a60M1€BAEMOCTU KOPOB XMPYPrUYeCKUMU
60ne3HsMK, NpoBOAMMbIA ¢ 2000 roga B pecnybnvke be-
napychb, nokasblBaeT, YTo B cpefHeM 23—25% >KMBOTHbIX Ha
MOJIOYHbIX KOMM/EKCax MMEIOT FHOWMHYI0 MaTtonoruio Auc-
TasIbHbIX YYACTKOB KOHEYHOCTEN, NpUyeM B XO3aCTBax, rae
rpy60 HapyLLaeTCs TEXHOOM A COAEPXaHNs KOPOB, Konnye-
CTBO 60/IbHbIX XXMBOTHbIX MOXET AocTuratb 6onee 50% [15].

OpToneguyeckne naTosiorMm HernocpencTBEHHO BAUA-
0T Ha CYLLEeCTBEHHOE NMOHMKEHWE NPOAYKTUBHOCTM KOPOB.
Mo NosyYyeHHbIM HaMW AaHHbIM, NOTEPU MPOAYKTUBHOCTU
cocTaBnsaT 20—-30%. Hetenn ¢ gehopmMmMpoBaHHbIMI KO-
nbITUaMN 4acTo BbIGbIBAIOT MOCAE MEPBON NakTaumm, Yto
TOXe BefeT K CYLeCTBEHHbIM 3KOHOMUYECKUM MOTEPSAM
X035licTBa.

CornacHo HalwuMm faHHbIM, 60/1€3HN AUCTasbHbIX OT-
[EeNnoB KOHEYHOCTEM NpsAMO BAUSAIOT Ha MNPOAYKTUBHOCTb
KkopoB. OT KOPOBbI C 60N1E3HbI0 6ENOM NUHUN 3a NakKTauumo
HegononyyarT Ao 570 kr monoka. [axe cybknnHnyeckas
Jedopmauma Korbitel, nNpu OTCYTCTBUM XPOMOTHI, Mpu-
BOAMUT K MOHWXEHMIO NMPOAYKTUBHOCTN KOPOBbLI Ha 4—14%.
Kpome Toro, 601e3H1 KOHeYHOCTEN BANAIOT U Ha PenpoaykK-
TVBHYIO CUCTEMY XMBOTHbIX, YA/IMHAETCS CepBUC-NEPUOL, B
pesynbTate Yero MoXeT 6bITb He40MoNy4yeHo A0 17% Tensr.

B.M. Pykonb B cBoeli pa6oTe ykasblBaeT Ha 4acTyto
BCTPEYaeMOCTb TaKoli XMPYpPrnyeckon 601e3Hu, Kak cnew-
ngnyeckan sA3Ba nNogoLwBebl (A3Ba Pyctepronbua) — 56%
KOpoB 13 6376 06cnefoBaHHbIX [17]. BAnskue pesynsta-
Tbl 66111 NOAYYEHbl HaMy Npy 06cnegoBaHnn 600 KOPOB B
MOJIOYHOM Komnekce «Kup3nHckoe», B KOTOpoMm 3aborne-
BaeMOCTb A3B0OIi PycTeprosnbua coctasunia 41% ot obwero
KONM4yecTBa XXUBOTHBLIX (puc. 4) [18].

CornacHo pesynstatam nccnegosaHuini E.M. MapbuHa ¢
2015 no 2017 rog, BblbpakoBKa AOWNHOIO NOro/0BbS KPyn-
HOrO POraToro cKoTa OT XMPYPruyeckmx 6one3Helt B X03i-
CTBax Y/IbAHOBCKOI0 pavoHa coctaBmna 24—31% (B TOM umc-
ne 19-26% — oT rHOMHO-HEKPOTUYECKMX NopaxXeHnin) [19].

OCHOBHOI BKNag B pa3BuTME XMPYPruvyeckmnx 60nesHei
YXMBOTHbIX BHOCAT YC/OBUA cofepxxaHus. [loBbileHHas
B/I&XXKHOCTb MECT COZlePXXaHUs XXUBOTHbIX SBNSETCHA O4HUM
13 Beaylimx (HakTopoB pPas3BUTUA FTHOMHO-HEKPOTUYECKMX
nopaxeHuii KoHeyHocTew (5).

Mpun aHanM3e cocTosHMA KOPOB B Xx03sicTBe OO0 «[e-
Tpoxonog ArpapHble TEXHOOrMW» JIEHMHIpagckon obna-
CTV OTMEYeHOo, 4YTO Npu codepXXaHun KOpoB Ha 6€TOHHOM
nosny 3abonesaHus KonbiTel, oTMevatoTcs y 6onee yuem 50%
XXMBOTHbIX [20].

Ha BaKHOCTb XopoLueli NOACTUKK, 06ecneymBaroLleil B
yncne NpoYero 1 BO3MOXHOCTb KaueCTBEHHOW Ae3nHek-

Puc. 5. A3Bbl B 06/1aCTV NaTepasibHOi NOBEPXHOCTMU KOIEHHOTO
1 TapCasbHOO CycTaBoB

Fig. 5. Ulcers on the lateral surface of the knee and tarsal joints

UMW, ykasbiBaeT B CBOUX pekomeHpauusax n B.M. Pykonb
[17]. E.M. MapbuH oTMeyvaeT, 4To «3a nocnegHue 30 fet
3a60/1eBaHMA B 06/1aCTU KOMbITEL, Y KOPOB SIBMIAKOTCSA OYEHb
OCTPOI4i 1 HacyLLHOM NPO61EMOW AN BCEFO MOMIOYHOIO XN~
BOTHOBO/CTBa», CBA3bIBasA 3TOT NPOLLECC B TOM YMCSIE C U3-
MEHEHVAMU B TEXHOJIOMMAX, Npejycmarpusaiowmx cogep-
)aHve X1BOTHbIX 6e3 nogcTunkum [19].

OfHaKo onuaKN U n3MesibYyeHHass conoma, yalle BCero
NCMoNb3yLWmnecs B X03ANCTBaX B KayecTBe MOACTUMKN,
He ob6ecneunBaroT 3HAUMTENILHOIO CHWXeHUs 3abonesae-
MOCTU KOHEYHOCTEl M KOMbIT U He CO34aKT ONTUMASTbHBIX
YCNOBWIA.

OO6cyxaeHue

XX1BOTHOBOACTBO ABMSAETCA O4HNM N3 Hanbonee BaXKHbIX
HanpasneHui pa3BUTUSA OTEYECTBEHHONO CEeNbCKOro XO-
3siicTBa. MepcnekTusbl BHeApeHns HAT B AaHHOW oTpacnu
[0/DKHBI CMOCOGCTBOBATH Y/YULLEHUIO KAYeCTBa XXU3HU XN-
BOTHbIX M YBENNYEHUIO NPOAYKTVBHOrO nepmuoga. Bonpoc
nprYMeHseMoro crnocoba cofepXXaHus AoKeH ObiTb Npo-
paboTaH C y4eTOM MHEHUS LLUMPOKOTr0 Kpyra CneunaincTos:
OT 300MHXEHepPOB 1 BETBPayeli 40 crneLmanMcTos no obpa-
LLIEHWIO C OTX04aMM 1 arpOHOMOB.

B xoAe HaTypHbIX UCCneAoBaHUn yCTaHOB/IEHO, YTO XU-
pypruyeckne 601e3H1 KOHeYHOCTel ABNSAITCSA Cepbe3HON
npo6nemoli MOIOYHOTO XXMBOTHOBOZCTBA. puyeM Hanu-
yse WAN OTCYTCTBME MOACTU/KA WUrpaeT CyLEeCTBEHHYH
posib B 3TMONOIM 3TNX 60Ne3HEN.

Takvum 06pa3om O4eBUHO, YTO COAEpPXaHne KOpos 6e3
NOACTUNKN BEAET K PE3KOMY YBEIMYEHUIO KO/IMYECTBa XN-
pypruyeckux 6onesHeli, 0CO6GEHHO Y BbICOKONPOAYKTUBHbIX
KOPOB, MOYTN BMOMOBUHY CHMXas NX NPOAYKTUBHOCTb. Oa-
Hako, cienas BbIBOJ, O HEO6XOAMMOCTM COAEPXaHUs KOPOB
Ha MNOACTW/KE, Mbl CTa/IKUBAEMCH C HeLOCTaTOYHOCTbIO
nccnefoBaHuin caMnx NOACTUIOK U BAWSIHWA UX BUAOB Ha
NPOgNNaKTUKY TEX NI MHbIX OPTONEANYECKNX NATONOTNiA.

3aksoueHme

B xoge pganbHeliwen paboTbl HEO6X0ANMO:

- MccnefoBatb BAVSIHWME Pas3/IMYHbIX BUAOB NMOACTUIOK
Ha 3a60/71eBaeMOCTb KPYNMHOrO poraToro ckoTta xupypruye-
CcKnummn 6onesHamu;

- onpezenutb TpeboBaHMA K NOACTUIKE, 0becneynBato-
Lieli onTMMaibHble YCIOBUS COAEPXaHNS KOPOB;

- paspaboTtaTb CTaHAapT KayecTsa 47151 NOACTUOK, UC-
nonb3yemblX A/151 COAEPXaHUs KPYMHOro poraTtoro cKoTa,
C y4eTOM aHaTOMUYeCcKux n n3noornyeckmnx ocobeHHo-
CTel KpyrnHOro poraroro cKoTa.
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BETOCIOPWH OBECTIEUUT BbICOKYHO
NMPOAYKTWBHOCTbL U AOJTTONIETUE KPYTTHOIO
POIATOIO CKOTA

[ns nonyyeHnst 300POBOro U BbICOKONPOAYKTUBHOIO MO-
ronoBbs, 0COGEHHO B MOJIOYHbIA NEepuog, BaxXHO obecne-
YATb XXMBOTHbIX MOJ/IHOLUEHHbIM KOpM/JieHnemM ”n KOMq)OpT—
HbIMW YCIOBUSIMU cofepxaHns. feHeTnYeckuii noteHumnan
KOPOB OTPa3uUTCsl Ha MX NPOAYKTUBHOCTW B MOSHOW Mepe
TONMbKO NpU OTCYTCTBMM aIUMEHTapHbIX 3abonesaHui,
CBSI3aHHbIX C HapyLLEeHWEeM TEXHO/IOTMYEeCKMX NPOLECCOB B
KOPMIEHUN N COAEPXKaHNN XNBOTHbIX.

Mwukpodhaiopa B npemkenyakax y Kopos nepef v no-
cfe oTena HaxoAUTCA B AenpecCUBHOM COCTOSHUMU, CKYf-
HblIi HABOP MUKPOOPraHM3MOB CTAaHOBUTCSI HECMOCOGHBIM
pes3Ko pacno3HaBaTb NULLEBbIE CybCTpaThl U yBeNnuMBaTb
TUTP B COOTBETCTBUM C MOTPEBGHOCTLIO OpraHn3ma B Mu-
KpobuasibHOM 6enke. OH He MOXeT pacLuenfisaTb KneTyaTky
N Kpaxmas Ao NpocCTbIX yrnesogos, yTO6LI 06ECneUYnTb He-
06X0AMMBIM KO/IMYECTBOM [/IHOKO3bl KOPOBY Moc/e oTena.
MeaMKaMeHTO3HOE fleYeHne [OEeNPEeCCUBHbIX, Xenyaou-
HbIX COCTOSIHUIA Y KOPOB HE MPUBOAUT K ycnexy. Pa3orHaTtb

b S A

®uceHko H.B.

HAYYHO-BHEAPEHYECKOE MPEANPUATUE

bALLHKOM

MUKPOOMOM, COCTOALUMNIA N3 HECKOSIbKUX AECATKOB BUAOB
KynbTyp, 6€3 06HOBMEHUA MaTOUYHbIX Ky/IbTYP U Perynauumn
NX COOTHOLUEHU — HEBO3MOXHO. Y3HaTb M NPOKOHTPONN-
poBaTb COCTaB MUKPOM/IOPbI NPeXeNnyAKOB TakKe Hefb3S.
Ho BeTepuHapHble cneunanncTbl MOryT 3apermncTpnupoBatb
YrHEeTEHHOe, AenpecCuBHOE COCTOSIHME W NULeBapeHue
KOpOB, npocuMTaTb 3aTpaTbl HA BOCCTAHOBMEHWE WU MO-
Tepu NPoAyKTUBHOCTU. Kpome TOro, BO3MOXHO OLEHUTb
NnocneacTsBus MepeHeceHHbIXx C60eB, OTpasuBLUMXCA B
[LaNbHeNWeM Ha COCTOSHMM NEeYEHM U B LLe/IOM Ha Npoaon-
XNTENbHOCTU XXMN3HU KOPOBBI.

Y Tensat cobcTBeHHas npuobpeTeHHas ajanTBHas UM-
MyHHas cucTtema passuBaeTcA A0 8—12 Hefenn XU3HW.
MaccuBHas MMMyHHas cuctemMa akTMBHO paboTtaeT npu-
MEPHO A0 8 Hefenn XU3HW, MOC/e Yero HacTynaeT cnag.
TeneHok aganTupyeTcs K BblpaboTke COOGCTBEHHbIX aHTu-
TeN B MOMEHT, Korga cyMma akTUBHOIO M NacCMBHOIO UM-
MYHWUTETOB Te/leHKa HaxoAMTCHA Ha HU3KOM YPOBHe. JTO U
ABNSIETCS NPUYMHON MMMYHHOro cnaga. B nepuog c 4 no
8 HefleNI XXM3HU TefleHKa OrPOMHOE KOJIMYECTBO NaToreHoB
CTPEMUTCH NMPOHUKHYTb B CNabbli OPraHn3m XXMBOTHOTO.
Ha 3Toin haze pocTa TensAT 06bIYHO NepemMeLLatoT B 3aro-
Hbl FPYMMOBOro COAEepPXaHUA 1 npeanaralT HOBble KopMa.
Moao6HbIE N3MEHEHNS NPOBOLMPYIOT aucnencuio. MNoao6-
HOro poja KpUTUYEeCKME MOMEHTbI BO3HMKAIOT B Pa3BUTUN
MOJIOJHSIKa KaXA0ro BUAa CenbCKOXO3ANCTBEHHbIX XXNBOT-
HbIX 1 TPebylOT OT crneunanMcToB rPaMoOTHOro noaxoda K
npeaoTBpaLLeHnto 3ab6oeBaHNin U NX NOCNeACTBUNA.

Ha aTtane chopmMuMpoBaHMa MMMyHUTETa, pocTa U pas-
BUTUSA XMBOTHOFO BaXHO CKOHLEHTPMPOBAaTb BHMMaHue
Ha Xenyfo4yHo-KULWEeYHOM TpakTe, rae 70% vmmyHuTeTa
ob6ecneyvBaeT nonesHas MUKpodiopa, neiepoBbl GAALLIKK
n darounTUpyloLme KNeTkn CAM3MUCTON NOBEPXHOCTU K-
WweyHuKa. AHTMb6aKTepuasbHble npenapaTbl B 3TOT Nepuos,
MasiblllamM NpPOTMBOMOKa3aHbl Kak B BUAE UHbEKLMIA, Tak 1
npu npMemMe BHYyTPb. HO MHOrMe cneumnanmcTbl BbIHY>XAEHbI
npuéerartb K UX MCNOMb30BaHNIO B LIENSAX NPOMUNIAKTUKN
WHMeKUNIA, 3Has MepeyeHb 1 ypOBEHb KOHLEeHTpauum na-
TOreHoOB B JaHHOM x03siicTBe. NpuMeHeHne aHTMBNOTMKOB
BreveT rmbenb NoNesHol MUKPOGIopbl, NOAaBNASET UMMY-
HUTET XMNBOTHOro, 70—-80% naTtoreHoB norn6aeT, a ocTaB-
Lrecs nprMobpeTaloT YyCTOMYMBOCTbL U CTAHOBATCS BCE 60-
Jlee arpeccuBHbIMY B OTHOLLEHUW MOOAHAKA. VIMEHHO Ha
3TOM (POHE CHUXAKTCA NPUBECHI Y PEMOHTHOIO MOJIOAHS-
Ka, cosgarline B fasibHenLweM BbICOKYH NPOAYKTUBHOCTb.

Mo3TOMy B pauMOH XMBOTHbIX (Kak B3pOC/bIX, Tak 1 MO-
N04bIX) BBOAAT KOMMNEKCHbIE NPO6BUOTNYECKME KOPMOBbIE
[06aBKn co cneuyvanbHO Nogo6paHHbIMY NacnopTUsnpo-
BaHHbIMM N OTCENEKTUPOBAHHLIMY WTaMMaMn 3DDEKTMB-
HbIX MMKPOOpPraHn3mos!
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BETOCIOPUH!

Komnnekc 3¢d@deKkTUBHbIX OTCENEeKTUPOBAH-
HbIX U NACNOPTU3UPOBAHHbIX MUKPOOPraHU3-

moB BETOCMNOPMH pab6otaeT w3buparenbHoO

B OTHOLUEHWW MATOreHHOW WM MONe3HOW MUKPO-
dnopsl. Bacillus subtilis n3 nabopatopun HBIM bawlHkom
6aKTepun — NPoAyLEHTbI aMUHOKNCNOT, BUTAMUHOB, hep-
MEHTOB 1 MWKPO3/IEMEHTOB, 3TO CTabubHbIE MUKpOOpPra-
HU3Mbl B KonnyecTtee 100 M/IH KNeTok u crnop B 1 mn npe-
napata.

B nabopaTopHbIX WCMNbITAHUAX [0Ka3aHo BMAHWE
Bacillus subtilis Ha 3agepXxKy pocTa Takmx BO36yanTeneli 3a-
6oneBaHuii, Kak Staphylococcus, Proteus, Pseudomonas,
Streptococcus, Escherihia coli, Shigella, a Takxe rpn6os
popgos Candida, Fusarium, Alternaria n Penicillium. Ha nn-
TaTesbHbIX Cpenax.

Cop6UMOHHOE AeiicTBME aKTUBMPOBAHHOIO Y/ B OTHO-
LLIEHUN MMUKOTOKCMHOB B KOPMax, pacTsopax a/ikasionzos,
heHONOB, a Takke Conei TSHKeNbIX MeTa/NIoB yCunmeaeT
3hheKT BAMAHNA NONE3HBIX MUKPOOPraHM3MOB.

Cnopsl Bacillus subtilis ycTOUMBbI K BbICOKUM Temne-
patypam, K AaBfeHnto 1 aHTubmnoTmukam 1 1 2 nokoneHus.
Bnarogaps pabote MUKPOGUOOroB B OTHOLLUEHUWN CeNek-
unmn cnop n nony4veHnto 100% cnopoBoii NpenapaTUBHOWA
hopMbI, JaHHbIA NPOBUOTUMK MOXHO NMPUMEHSTL B COCTaBe
KOMOGMKOPMOB 1 B KOMM/IEKCHOV Tepanuu.

MeTab6011Tbl 6aKkTepuii NOBLILLAKT UMMYHUTET, yydlua-
10T 06MeHHbIe npoLeccol, NepeBapuMoCcTb KOPMOB, YTO B
pe3ynbTate yBeNMunBaeT NPOAyKTUBHOCTb XUBOTHBIX.

BeTtocnopuH-AkTtue B f03e 20 r Ha rososy /sl
rNy60oKOCTe/IbHbIX KOPOB U KOPOB B nepsble 100
OHel nakTauum CHWKaeT BEPOATHOCTb 3afepxa-

HUA nocnefda Ha 15%, ysBenuumsaeT NPOAYKTMBHOCTL 3a
CYEeT Y/ydLLIEeHUA MepeBapuMOCTU MUTaTeNlbHbIX BELeCTB
paunoHa Ha 8%. KonmyecTBO XMBOTHbIX, 3a60M1eBLUNX Ma-
CTUTOM, cOoKpawaeTca Ha 20%. JaHHble 0OCTOBEpPHbI, MO-
NlyyeHbl B pe3ynbTaTe MpUMMeHeHUs KOPMOBOW [06aBKu
B OAO «bawukmparponHsect», OO0 CXI «3KONpPOAYyKT»,
OO0 «A7Arpo».

BetocnopuH-X ans Tenat B Bo3pacTte OT 2 [0
8 Hegenb B fo3e 20 M/ Ha ronoBsy B TeyeHne 57

OHel cHwkaeT 3a6oneBaemMoCTb AMCNencuen Ha

15-20% (no pe3ynbtaTtam NPouU3BOACTBEHHbIX UC-
nbiTaHnii B OO0 «CapHac» bupckoro paioHa Pecny6avku
BalukopTocTaH).

Hay4yHo-BHeapeH4YecKkoe npepnpuatne bawlHKomM Ha
NPOTSXXEHUN 27 NeT YCMewHo 3aHuMmaeTcs pa3paboT-
KOl 1 peanu3sauueli 6nonpenaparoB BO BCeX OTpPacnsx
cenbcKoro xossicTtea. [lokazaTenscrsa aphekTMBHOCTHU
npefcrtas/ieHbl He TO/IbKO B HAy4YHbIX U NMPON3BOLCTBEH-
HbIX UCNbITaHMAX. PaKT yBennyeHns cnpoca Ha buonpe-
napatbl — pe3ynbrat ux aPeKTUBHOCTU NPUMEHEHUS.
BuonpenapaTtbl, pa3paboTaHHble crneunanncTaMmm Kom-
naHun, COOTBETCTBYIOT (U3NONOTMYeCKUM NOTPebHO-
CTAM BbICOKONPOAYKTUBHBLIX XWBOTHbIX M OPraHW4yHo
BCTPaMBalOTCA B TEXHO/IOTUIO MOJyYEHUA MAca U MOJIO-
Ka. bBuotexHonornn HBI bawlHKoOM No3BoONAOT pellaTtb
NPOn3BOACTBEHHbIE NPOGEMbI, NONYyYaTh AOMNOMHUTENb-
HYI0 MPUBLINb, YBENNYMBATL CPOK XU3HU NPOAYKTUBHbIX
XXMBOTHbIX!

3a KoHcynbTaumamm obpaluarbcs

no tenecgoHy 000 «HBIM «BawUHKkoM»
8347 292 09 94,8987 4809519

NMPOBUOTUYECKASA KOPMOBAY AOBABKA

r‘ HAYYHO-BHEAPERYECKOE NFLANPHATUE

Yaw BALLNHKOM
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SHEPI'CTHUYECCKAA KROPMOEAA AOBABKA AAA KOPOR, KO3, OKEIL H MOAOCAHAKA

IMMPOITHAGCHI'ANKOAL

KOPAMOBON

ONA OGOrAWEHWA PALUUOHOB
NAKTUPYIOLMX
M CYXOCTOWHbLIX KOPOB,
EbIKOB, HETENEMW, KO3, OBEL]
M MONOAHAKA:
* OLICTPO NOBLILWAET KOHLUEHTPALUIO IMIOKO3bI
B KPOBU XUBOTHbIX

e KOMNEHCUPYET JHEPreTu4ecKne noTepu
« NOMOraeT usbexarb Pa3BUTUA KeTo3a

. GHDGDEGTBYET BOCCTaHOBINEHWIO 300POBLA
HUBOTHBIX B CTPECCOBLIX YCNOoBUAX

IIponHAEHrAHKOAL KOPMOBOF

SHEPTHS e

Ha akcTpyaupoBaHHOW CMECH 3epPHOBbIX ' 2>,

PacoBKa - 3eneHbLie pUpMeHHBIe Mewkd, 10 Kr, T —“—h..,.“l.“ - ’ U
Gensie NNacTUKOBbLIE BEAPa C NEPMETHYHOW KPLIWKOW, 3 KX TR — e -
i e

IIponHaeHrankoas kopmogor Aas KPG .

OPTAHHK

Ha opranuuecxkom 6enkosom HOCuTEne
PACTUTENbLHOrO NPOMCXOXKOASHUA
MacoBka - Genbie KpadT-Mewwrn, 20 kr

IponnaeHrankoas KopMmoror aaa KPG

L 3KCTPA

Ha muHepansHOM HOCHTENnE
DacoBka - Geneie kpadT-mewwxn, 20 kr
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TepaneBTuyeckasa 3apPeKTUBHOCTb
npenapata AHPO}JIOH renb

Npw JIe4eHUU KJIMHU4YECKOoro

N CyOKJIMHUYECKOro macTmra

Y KPYNHOro poraTtoro cKkoTa

PE3IOME

AxTyansHOCTb. PaboTa MocBsilLieHa U3yuYeHWo TepaneBTUYeckoro addekta npena-
pata SHPOMIOH reflb Ha KOpoBax FOMLITUHU3UPOBAHHON YepHO-MEeCTPOii nopogbl B
nepuog UHTEHCUBHO NakTauuu. B CBA3W C TEM YTO Ha OTEUYECTBEHHbIX XUBOTHOBOA-
YecKux NPeanpuUATUsX npenapatbl A4S UHTPALMCTEPHAILHOTO BBEEHUS HA OCHOBE
3HpoIOKcaLHa U KeTonpodeHa He NPUMEHANCh, Bbia NOCTaBNeHa Le/b U3Y4nTh
TepaneBTUYECKY0 3D(EKTMBHOCTL Npenapata npu NeYeHnn KIMHUYECKOro 1 cyGKu-
HWYECKOro MacTUTa 6aKTepuUanbHONA aTMoNorvN.

MeTopab!. MPON3BOACTBEHHBI ONbIT MPOBEAEH B ycnoBumax xo3saiicta 000 «babae-
BO», C. babaeBo CobuHCKOro paiioHa Bnagnmupckoii o6nactu. Bbinn chopMmpoBaHsb!
[iBe OMbITHble FPYNMbl KOPOB FONLWTUHW3MPOBAHHOK YePHO-NECTPO NOPOfp! XMBOI
maccoii 500—-600 kr ¢ yaoem 60007000 n/roa. Mpu onpeaeneHnmn KonnyecTsa coMa-
TUYECKMX KNETOK B Npobax MO/oKa UCMosb3oBanu cucteMy KeHoTecT v aHanusatop
mosioka «Comatoc — B-2K». Hannume octaTtoyHoro konmyecTsa aHTMb1oTuka B Mosioke
onpeaensan UHrMBUTOPHLIMU MUKPOBUONOTMYECKUMU TecTamu. [emartoniornyeckue
nokasatenu y KopoB MPOBOAWAN Ha kadeape AMarHocTUkM 6onesHel, Tepanuu, aky-
LepcTBa U penpoayKLum XMBOTHBIX MTABMuUb — MBA um. K./. CkpsbuHa. Mpenapat
OHPOQ/IOH refib BBOANNN UHTPALMCTEPHA/ILHO B BOCMANIEHHYHO [OTH0 BbIMEHUW NPU K/N-
HUYECKOI 1 CyOKNMHMYeCKOi hopme MacTuTa y KOPOB B Mepuog naktaumn. B Teuexne
15 gHeli npoBOAVAM HabNOAEHNE 38 KNIMHUYECKNM COCTOSHUEM KOPOB. Vccnenyembilii
npenapart npounssefeH B 000 «BVIK-340p0BbEe XUBOTHbIX».

Peaynbrartbl. [PV NEYEHNN KIMHUYECKOTO W CYGKIMHUYECKOTO MacTuTa 6akTepuarb-
HOli 3TMONOMUM Y KOPOB B MEpUOZ, MHTEHCUBHOMO Pasfos C UCMOMb30BaHWEM NMpena-
paTta SHPOQIOH refb NONMYYEH BbICOKWIA TepaneBTUYeCKnii A(eKT: COOTBETCTBEHHO
80 1 100%. KnuHn4eckoe CoCTOsIHME KOPOB BO BPEMSI MPOMN3BOACTBEHHbIX OMbITOB 63
OTK/IOHEHWIA OT PIM3MONOTNYECKOI HOPMBbI.

Therapeutic efficacy of Enroflon
gel in the treatment of clinical and
subclinical mastitis in cattle

ABSTRACT

Relevance. The work is devoted to the study of the therapeutic effect of the drug
Enroflon gel on cows of the Holstein black-and-white breed during the period of
intensive lactation. Due to the fact that drugs for intracisternal administration based
on enrofloxacin and ketoprofen were not used at domestic livestock enterprises, the
goal was to study the therapeutic efficacy of the drug in the treatment of clinical and
subclinical mastitis of bacterial etiology.

Methods. The production experience was carried out in the conditions of the economy
of LLC “Babaevo”, with. Babaevo, Sobinsky District, Vladimir Region. Two experimental
groups of Holsteinized black-and-white cows with live weight of 500-600 kg with a milk
yield of 6000—7000 I/year were formed. When determining the number of somatic cells
in milk samples, we used the Kenotest system and the Somatos-V-2K milk analyzer.
The presence of a residual amount of antibiotic in milk was determined by inhibitory
microbiological tests. Hematological parameters in cows were carried out at the
Department of Disease Diagnostics, Therapy, Obstetrics and Animal Reproduction of
the Moscow State Academy of Medical Sciences K.1. Scriabin. The drug Enroflon gel was
injected intracisternally into the inflamed udder lobe in clinical and subclinical mastitis in
cows during lactation. For 15 days, the clinical condition of the cows was monitored. The
investigated drug was manufactured at LLC “VIC-Animal Health”.

Results. In the treatment of clinical and subclinical mastitis of bacterial etiology in
cows during the period of intensive milk production with the use of Enroflon gel, a high
therapeutic effect was obtained: 80 and 100%, respectively. The clinical condition of
cows during production experiments without deviations from the physiological norm
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MpuHATa K ny6amkauun: 10 okTabps
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BeenexHue

Ha cerogHsawWwHMA AeHb COBPEMEHHOE XMBOTHOBO/CTBO
MOJIOYHOTO HanpaBeHNs ABNSAETCA BbICOKOTEXHONOMMYHOW
OTpac/blo CenbCKoro xo3sictaa. OAHOM U3 NMPUOPUTETHbIX
3aflay ABNSeTCH yBenMyYeHne MOJSIOYHOM MPOAYKTUBHOCTU
KpynHOro poraTtoro ckota. Mosiokonepepab6aTtbiBatoLLme
3aBoAbl NPEAbABNAIOT BbICOKME TPeH6OBaHWNS K KA4eCTBY UC-
XO[HOrO CbIpbsi, MPU 3TOM 34,0POBbLE MOJIOUHON Xene3bl AB-
naeTcsa O4HMM N3 Hambonee BaXHbIX (DaKTOPOB NOJyYeHUs
BbICOKOKa4eCTBEHHOW npoaykuun [6,5].

K camomy pacnpocTpaHeHHOMY 3ab60/1eBaH1i0 MOJI0oY-
HOW enesbl OTHOCUTCHA MacTUT. Bbicokas BOCMpUMMYKN-
BOCTb XXMBOTHbIX K 3a605eBaH1i0 06yC/oB/ieHa B NepBYyLo
oyepelb UHTEHCMBHO NpPOTEKALWNMU MeTabonyecKumMm
npoweccamv B napeHxrme 1 CTPOMe MOJSIOYHOW xenesbl.

B Poccun cpean NpoayKTMBHOrO MOMOYHOrO CKOTa Ma-
CcTUTOM 60netoT nopsigka 15—60% noronosbs, a notepu
Mosioka coctasnsaT go 30% rogosoro ygos [12]. AkTy-
aNIbHOCTb COXpaHeHUs 34,0P0BbS BbIMEHN KOPOB OCOBEHHO
OCTPO BCTaeT B NlaKTaUNOHHbIN Nepuoj, Korga MonoyHas
Xenesa UCMbITbIBAET MaKCUMa/IbHYI0 Harpy3ky.

OKOHOMUYeCKuii yLwep6 oT 3abonesBaHns cknagpliBaeTcs
13 CHWKEHMA MOMOYHOW NPOAYKTUBHOCTH, NpexXaeBpeMeH-
HOW BbIOPAKOBKM KOPOB, 3aTpaTt Ha ANarHOCTUKY, nedyeHune,
yXyALweHns kadyectsa Mmonoka [1, 7, 10, 15].BocnaneHve
MOJIOYHOW Xenes3bl, Kak 1 1060ro opraHa, ABASETCS CNOX-
HOW peakumen opraHusma, CONpPOBOXAAKLLEACA yrHeTe-
HUEM, MOHWXEeHNeM anneTuTa, HapyLeHnem hyHKLMM cep-
[Ee4YHO-COCYyaNCTOl CMCTEMBI, MOBbILLEHNEM TeMnepaTtypbl
TenaunTt a.[2, 13, 16, 17].

3TMONOrMYECKNM hakTOPOM BO3HUKHOBEHWSA 3ab60/1eBa-
HWSI MOJTIOYHOW XXene3bl Yallle BCEro ABMATCA NaToreHHbe
1 YCNOBHO MaToreHHble MUKPOOpraHn3mbl — CTatnIoKoK-
KU1, CTPENTOKOKKW, KONMOpPMHbIe 6akTepun 1 gpyrue. MNpu
3TOM OCHOBHbIM MyTEeM MPOHUKHOBEHWNS MMKPOOPraHN3MOB
SAABNSIETCHA COCKOBbI KaHan [16]. MuKpo6bl, nonaswne Ha
3NUTENNI MOJIOYHBIX a/TbBEOS1, 06Pa3yHoT B MPOLLECCe XU3-
HeeATe/lbHOCTM TOKCUHbI, KOTOPbIE, B CBOIO oYepenpb, Bbl-
3bIBAOT AeHaTypaLuio Ka3enHa, BCneacTBmne yero obpasy-
I0TCA CrYCTKM, Bbi3blBalOLLME 3aKynOpPKy MOIOYHbIX XO40B.
B panbHelwem HakonuBLUMECH NPOAYKTbl MeTabonnama
6akTepuii NPUBOAAT K AecKBamMauuy SMUTENNsT MOIOYHOM
enesbl (naktoumTos) [16].

Vcxoas n3 npuBefeHHbIX faHHbIX, CBOEBPEMEHHOE Bbl-
AIBNIEHNE N NleyeHne KOpoB, 60/bHBIX MACTUTOM, ABNSETCS
nepeocTeneHHoW 3afayeli BeTeprHapHbLIX CleLnanncTos.
Mpn Tepanuu KOPOB C KIAMHUYECKOW U CYOKIMHMYECKON
dhopmoii 3a60neBaHNst MacCTUTOM LUMPOKO MPUMEHSIIOTCS
aHTNOUNOTUKMN.

Ha ¢oHe pasBuUTUS PE3UCTEHTHOCTU BakTepuii K aHTU-
6MOTUKAM, FAe [AaHHbI NPOLLECC ABASETCS HOPMasibHbIM
39BO/IIOLUMOHHBIM  pe3ynbTaToM, KO-
TOPbIA YCKOPSIETCA NPU akTUBHOM W
HepauMOoHa/TbHOM NCMNoNb30BaHUM,
y4yeHble NOCTOSAHHO HaXo4ATCA B NOUC-

VETERINARY PHARMACOLOGY

MexaHn3MoM felicTBus, ob6ycnaBnMBaloOLWLMM OTCYTCTBUE
NEepPeKPecTHOM PEe3UCTEHTHOCTU K APYrMM aHTUOMOTUKaM,
6naronpusATHLIMU (hapMakOKUHETUYECKUMM CBOCTBaMU 1
XopoLllei NePeHOCUMOCTbIO XUBOTHbIMU. KeTonpodeH —
cpeacTso (HIMBIM) ¢ npoTMBoBOCHaNUTENIbHBLIM, 06€360/11-
BalOLMM 1 >XaponoHmxawwmm geiictevem. KetonpodeH
B npenapare SHPOMNIOH resib nosbiwaeT 3PPeKTUBHOCTb
aHTMbnoTuKoTEpanuu npu mactutax. lMNpenapaT BBOAAT
WHTPaLMCTEPHAIbHO B BOCMASIEHHYIO AOM0 BbIMEHU. [ein-
CTBYHOLLME KOMMOHEHTLI Npenapara paBHOMEPHO pacrnpe-
LEenatTCA B TKAHAX BbIMEHW M ObICTPO AOCTUraloT Tepanes-
TUYECKUX KOHLLeHTpaunii. QHpodsIoH renb npeacrasnseT
COo60W roToBbI Npenapar, KOTopbIli pacacoBaH B NacTu-
KOBble LLNpuLbI-4o3aTopsl Mo 7,5 r. B KOMMIEKT npenapara
BXOAAT OAHOPAa30Bble ounLaoLme caneTku. SHPOtIoH
refb NPUMEHSIOT XNBOTHLIM ABa pa3a B CYyTKU C UHTepBa-
oM 12 yacoB B TeueHne 2—3 AHel.

Mpon3BOACTBEHHbIM OMbIT MPOBOAUAN B YCOBUSX XO-
3aiictBa OO0 «babaeBo» (c. babaeBo Cob6MHCKOro paiio-
Ha Bnagmmupckoir o6nactu). Bbinn cchopmmnpoBaHsl ABe
ONbITHbIE FPYMMbl KOPOB FOMLUTUHNU3MPOBAHHON YepHOo-ne-
CTpOIi Nopogpl XunBon maccoi 500—600 kr ¢ ygoem 6000—
7000 n/rog. Nepsas rpynna (onbIT 1) — KOPOBbI C KIWHU-
yeckoit hopmoit macTuTa, 5 ronos, nosyyaBLLMe Tepanuio
npenaparom 3HPOM/IOH refb. BTopas rpynna — KOPOBbI
(onbIT 2) ¢ cybkAMHMYeCKon dhopmoi mactuta, 10 ronos,
nosyyasLLMe Tepanuio npenapaTtom DHPOMNOH renb. An-
arHo3 K/AMHWUYeCKUA MacTUT CTaBU/IM Ha OCHOBaHWWN KIu-
HUYECKMX NPU3HAKOB: U3MEHEHHbI/i CEKPET BbIMEHW, OTEK,
MoBbILLEHNE MECTHOlM TemnepaTtypbl, 60M€3HEHHOCTb W
rmnepemMms MOPaXXeHHOW A0NN BbIMEHWU. SHPOQ/IOH refb
KopoBaMm nepsoli rpynnbl (OnbIT 1) BBOAUAM MHTPaUnUcTep-
Ha/lbHO ABa pasa B AeHb C MHTepBasioM 12 yacoB B Teue-
HMWe Tpex AHen. AmnarHo3 CyO6KAMHWYEeCKUn MacTUT Nofg-
TBEPXAA/IM Ha OCHOBaHUWN NPOO6bI C ANArHOCTUKYMOM [/1S
onpefenieHnss CoMaTUYecKmxX KIeToK Npu UCMo/sb30BaHMN
cuctembl KeHOTeCT. YpoBeHb COMaTUYECKUX KETOK B NPo-
6ax MofioKa BO BTOpOW rpynne (OonbIT 2) nepes neyeHnem
M yepes 72 yaca nocne nocnegHero NpUMeHeHus npena-
parta onpegensinu npyv NnoMoLLm Npobsl C MacToNpPUMOM Ha
BMCKO3MMETPUYECKOM aHasim3aTope Mosioka «ComaTtoc —
B-2K». B Hayasie 1 KoHLe onbITa OT XXMBOTHbIX C CYyOKINHU-
YeckMM MacTMToM 6bl1a oTo6paHa nepudepunyeckas KpoBb
ON18 NpoBefeHNs reMaTon0rmyecknx nccnefoBaHuii.

Bce ocTanbHble 06paboTkM KOPOB NPOBOAWINCH B CO-
OTBETCTBUW C NPOrpaMMon BETEPUHAPHbIX MEPONPUATU
x035iicTBa. Yepes 72 yaca nocne nocnegHero MHTpaum-
CTepHas/IbHOTrO BBeAEHMA Mpenaparta nposefeHa nposep-
Ka BCeX MPOeYeHHbIX XMBOTHbIX Ha Ha/IM4YME OCTAaTOYHOIO
KOMnyecTBa aHTMOBUOTNKA B MOMOKE MHIMOBUTOPHLIMU MN-
Kpobuonornyeckmumn tectamu. B TeueHne 10 gHeln npoms-

Tabnmua 1. TepanesTuyeckas 3pPeKTUBHOCTbL Npenapata IHPOGOH refb NPU NEYeHU KIUHK-
yeckoi popmbl MacTuTa (onbiT 1), n=15

Table 1. Therapeutic efficacy of Enroflon gel in the treatment of clinical mastitis (experiment 1),

K& HOBbIX KOMMJIEKCHbIX aHTubaKTepu- n=5
aNlbHbIX NpenaparTos.

K nocnegHum pa3pa6OTKaM MO~ Moka3zarenu OnbiTHasA rpynna HPOGNOH renb
HO OTHEeCTM npenapaT SHPO/IOH renb KonnuecTBo 06paboTaHHbIX XMBOTHbIX, FO. 5

015 MHTpaUMCTePHaIbHOIO NpUMeHe-
HUSA, rge B O4HOM LUNpuLe-go3arope
cogepxutca 300 Mr aHpodokcaumHa
1 50 mMr keTonpodeHa, a TaKxe BCNo-
mMorartesfibHble 1 hopmoobpasytoLLme
BellecTBa. JHpodioKkcaumMH obnaga-
€T LUMPOKUM CMEKTPOM aHTubakTepu-

QNbHOW aKTUBHOCTU, OPUIMHAMbHBIM  DOPaKoBaHO, ron

Hannune aHTM6MOTHKA B MOMIOKe Yepes 72
yaca nocsne nocneAHero BBeAeHNs

KpaTHOCTb BBeAEHUNA

TepaneBTnyeckasn athhekTMBHOCTb, % (ron.)

OrtcyTcTByeT

2 pa3sa B CyTKu

80 (3 ronosbl)

OrpaHuyeHns No MosokKy, AHeN 3

0
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Tabnvua 2. TepaneBTuyeckas 3¢ ¢PeKTMBHOCTb Npenapata AHPOGIIOH reib Npu CYyGKIMHNYECKOM

macrturte (onbiT 2), n= 10

Table 2. Therapeutic efficacy of Enroflon gel in subclinical mastitis (experiment 2), n= 10

Mokasarenu

KonnuecTBo 06paboTaHHbIX XUBOTHbIX, FO/.

KonnuecTBo 06paboTaHHbIX [0el BbIMEHN

KonnuecTBo BBEAEHUIA

KpaTHocTb BBeAEHMsI

TepaneBTuyeckas apeKTMBHOCTb, % (ron.)

Hannune aHTMGMOTVKA B MO/IOKE yepes

72 yaca nocne nocnegHero BBefeHus

Bbi6pakoBaHo, ron

OnbiTHas rpynna SHPohIOoH renb

2 pa3s

100

10

15

a B CyTKU

(10 ron)

OTCyTCTBYET

Tabnvua 3. FemaTonornyeckue nokasarenu y KOpoB ¢ CyOknMHUYeckoi ¢popmoit MacTuTa fo u
nocne npumeHexus npenapara 3HpodnoH renb (onbiT 2), n= 10

Table 3. Hematological parameters in cows with subclinical mastitis before and after application
of Enroflon gel (experiment 2), n= 10

Moka3zatenu

femorno6wH r/n
SpuTpounTsl 1012/0
CO3 mm/vac
Tpom6oLmTsl 109/n

NeiikoumnTsl 109/n

303nHOUNbI

Basodunbl

MuenouuTbl

MeTtamuenounTsl
ManoykosaepHble HeTpohnbl
CermMeHTosAepHbIE HENTPOUIbI
MoHoUunTbI

NumdbounTbl

Hopma

90-120
5—7,5
0,5-1,5
260-700
4,5-12,0

Jleiikorpamma, %

2-5
20-35
2-7

40-75

OnbiTHas rpynna SHPOGIIOH renb

Ao
87,3+7,2
6,21+1,1
2,3+0,8
243,5+55,3

8,6+1,2

3,4+0,8

4,2+1,4
36,5+6,2
2,9+1,2

60,0+11,1

nocne
91,245,1
6,11+1,3
2,0£1,1
255,1+51,2

8,8+1,7

3,1+1,1

4,0x1,1
34,3+5,3
4,1+0,9

54,5+8,5

Tabnvua 4. PeaynbTaTbl NOACYETA COMATMYECKUX KNIETOK B NPOGaX MOJIOKA Y KOPOB C CYGKAMHUYe-
ckoii popmoii MmacTuTa B xoae onbita 2, n= 10

Table 4. Results of somatic cell counting in milk samples from cows with subclinical mastitis

during experiment 2, n= 10

Moka3zatenn

KonnyectBo coMaTUYeCKNX KNETOK,

Tbic/cm3

OnbiTHas rpynna QHPOGIOH renb

BOo

711,23+64,0

* — pasnuuna JoCToBepHb! Npu p < 0,05

20

nocne

341,5+57,3*

ISSN 0869-8155

ArpapHas Hayka

BOJCTBEHHOIO OMbiTa 3@ XWBOTHLIMU
BE/IN exe[HEeBHOe K/IMHUYeCKoe Ha-
6nogeHre, Npu 3TOM YYUTbIBasIN 06-
Lee COCTOSAAHNE XUBOTHbIX, KPATHOCTb
BBeAEeHMA npenapara, BblObiTMe, 3d-
(heKTUBHOCTb le4eHUs, Halnume ocra-
TOYHOrO KOfiMyecTBa aHTMOMOTUKA,
YypOBEHb COMaTUYeCKUX KNeToK, rema-
TONOrMYyeckmne rnokasarenn. Pesynera-
Tbl OMbITa NPU JIEYEHUN KIMHUYECKON
(hOpPMbI XXMBOTHbIX NpeacTaBneHbl B
Tabnuue 1.

Kak BMaHO 13 Tabnuubl 1, B pe3sysb-
TaTe NPUMeHeHWa npenapara OHPO-
ONIOH reflb UHTPaLUCTEPHAILHO [Ba
pasa B CyTK/ C UHTepBasiom 12 yacos
B TeueHue 3 gHel Npu NevyeHnn Kin-
HWYEeCKOro MacTuTa TepaneBTnyeckas
athdheKkTMBHOCTL cocTaBuna 80%. Ye-
pe3 72 yacanocrne nocnegHero seefe-
HUS Npenaparta Haimume aHTMbNOTMKa
B MOJIOKE MPO/IEYEHHbIX XXNBOTHbIX HE
06HapyXeHo.

Kak BngHo 13 Tabnuubl 2, B pe-
3ynbTate MNpUMEHEHUA  rnpenapaTa
OHPOWMNIOH renb Npu Tepanumn cyoknun-
HUYeckol (hopmMbl MacTuTa y KOpoB
TepanesTnyeckas 3(pheKTUBHOCTb
npenapata coctasuna 100%. Yepes
72 yaca nocrne nocnefHero BBefeHnNs
npenapara Haanune aHTUOMOTMKA B
MOJIOKE MPOJIEYEHHbIX XWBOTHbLIX He
oBHapyXeHo.

Kak BugHoO 13 Tabnuupl 3, aHanu3
remMaTofiormyeckmx nokasatenen B
Hayane U B KOHUE OrbiTa He BbIABUI
CYyLLEeCTBEHHbIX U3MEHEHWIA NoKa3aTe-
nevi KpoBuM Npu Cy6KIMHMYECKol dhop-
Me mMacTtuTa.

Kak BugHo 13 tabnuupl 4, o Hava-
Nna Tepannn y XXMBOTHbIX YPOBEHb CO-
MaTu4ecKkmx KIeTok B npobax mMosioka
ONbITHOW rpynnbl (ONbIT 2) CBUAETENb-
CTBYeT O HaMunu CyOKIMHUYECKOM
dopmbl  MacTuTa, Mocne nposeje-
HUS NeYeHns YpOBEHb COMAaTUYECKNX
KNeTOK COOTBETCTBOB&/1 HOpPMe, 4TO
noATBepPXAaeT BbICOKYKO TepaneBTu-
yeckylo a(EKTUBHOCTL npenapara
OHPOWMIIOH refb.

3akoueHme

Pesynbtatbl  NPOU3BOACTBEHHbIX
ONbITOB CBUAETENbCTBYIOT, 4TO OH-
pPO/IOH reflb ABNAETCA HOBbIM Mep-
CMEeKTVBHLIM NpenapaTtom C BbICO-
KUM  TepanesBTUYeckuM 3ddeKkTom
NpU KIMHUYECKOW 1 CYyBKINHNYECKOM
dopme MacTuTa y KpyrnHoro poratoro
ckoTa. MNpenapat He o6nagaeTt 06LWwmm
WM MECTHbIM NMOGOYHBIM [eiCTBMEM,
He BbI3blBAET W3MEHEHWI KInHM4Ye-
CKMX W FemMaTofiormyeckux nokasarte-
Nei KPOBW Y XXMBOTHbIX.
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®opym 1 BbicTaBKa No ry6oKoi nepepaboTke 3epHa N caxapHOM CBeKbl,
NPOMbILUIEHHON 6uoTexHonorum n 6moskoHomuke «FpPanHTEK-2020»
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OPYM 1 3KCMO MO FyboKoM nepepaboTke 3epHa 1 GBUOIKOHOMUKE

+7 (495) 585-5167 | info@graintek.ru | www.graintek.ru - _;".'

®opym 1 BbicTaBKa - yHMKa/bHOe cneuvannsmpoBaHHoe cobbiTne
otpacnu B Poccun n CHIL, nponpet 18-19 HoAa6psa 2020 roga
B otene Xonungein HH JlecHasa, MockBa

B dpokyce Dopyma — npakTnyeckmne acnekTbl ryoboKon nepepaboTkm
3epHa 1 caxapHOW CBEKJIbl KaK AnA NPOM3BOACTBA MPOAYKTOB
MUTaHUA 1 KOPMOB, TaK U BUOTEXHONTOTMYECKNX NMPOLYKTOB

C BbICOKOW f06aBNeHHOM CTOMMOCTbIO. ByeT o6cy»kaaTbea
NPOV3BOACTBO HATUBHbBIX Y MOAUPULNPOBAHHBIX KPAaxXMasos,
CUPOMOB, OPraHNYECKUX KUCIIOT, AMUHOKMNCIOT (TIN3UH, TPEOHUH,
TpunTodaH, BaJINH), Caxapo3aMeHuTenen (CopouT, KCUnuT,

MaHHWTa 1 TA) 1 APYIUX XMMUYECKNX BELLEeCTB.

20 HOAGpA 2020 ropa nponaeT cemuHap «patHIKCNepT»,
MOCBALLEHHbIN MPAKTUYECKNM BOMPOCaM 3anycka

1 3KCnyaTaumm 3aBofa rnybokon nepepaboTkum 3epHa.
CeMrHap NpoBOANTCA ANA TEXHNYECKUX CNeLnanmcToB,
KOTOpble OTBEYAIOT 3a NPOM3BOACTBEHHbIN NPOLEecC

1 BbICOKOE KaueCTBO KOHEYHOWN NpoayKUnN.

Bo3moXXHOCTUN AnA peKnambl

Q®opym 1 BbicTaBKa «[panHTEK» NprBAeYET B KauecTse
YYaCTHMKOB BNafenbLeB U TON-MeHeaKepoB KOMMaHUNM,
yTo 06EeCneUnT BaMm, Kak COHCOPY, YHMKANIbHblE BO3MOX-
HOCTW AN1A BCTPEeYn C HOBbIMW KnrueHTamu. bonbLuon
BbICTaBOYHbIV 3an 6yaeT ygobHbIM MecTom Ana pas-
MeLLEeHNs CTeHa Baller KomnaHun. Beibop ogHoro

N3 CMOHCOPCKMX NAKeTOB NO3BONUT Bam 3aABUTb

O CBOEW KOMMaHUK, NPOAYKLUUN 1 yCayrax,

1 CTaTb NNAEPOM ObICTPOPACTYLLErO PbIHKA

rny6okou nepepaboTkn 3epHa U NPOMbILL-

NIeHHOW BGMOTEXHONOTNN. !
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5 BOINPOCOB O KATMOHHO-AHNOHHOM BAJTAHCE (KAB)

LHokTop Annnot bnok, Hay4Hbivi COTPYA-
HUK, TEXHUYECKN KOHCY/IbTAHT KOMMaHU
Arm & Hammer Animal Nutrition

KaTnoHHO-aHWOHHbIN 6anaHc paunoHa (KAB), unm DCAD
(aHrn., dietary cation-anion difference), aBnsetca Becbma
BaXKHOI 4acTbi0 MpU COCTaBMEHUM paumoHa Ans MOMoY-
HbIX KOpPOB. O6 MCMNOb30BaHNM AAHHOWN NPAaKTUKN BeAyTCSA
[LUCKYCCUN Y)XKe Ha MPOTSHXKEHUM MHOTUX NIET: faXe CerogHs
MHOTVe ee He NMOoHMMatOT U He NPUHMMAIOT, OHaKO BeCbMa
He3ac/y>KeHHO.

B uenom, KAB paccunTbiBaeTCA NyTEM C/IOXKEHUA MWUN-
JNIN3KBUBAIEHTOB KATUOHOB+ (HaTpUs + Kans) N BblYUTaHUA
CYMMbI MU/NIN3KBMBA/IEHTOB aHWOHOB- (X/10pa + cepbl) pa-
LMoHa. HekoTopble ypaBHEHMS HE BK/THOYAKOT Cepy, NO3TOMy
NPy U3y4eHnn pauroHOB BaXKHO 3HaTb, KAKOe ypaBHEHWe 1c-
Nosib30Ba/10Ch A4/19 pacyeTa KaTMOHHO-aHMOHHOIO 6anaHca.

Mouemy npocuyeTt KAB Tak BaxkeH?

He Bcerga KaTMOHHO-aHMOHHBI 6anaHC MOXHO Ha-
NPSAMYH0 CBA3aTb /INLLIL C PALMOHOM: 3Ta NPaKTUKa oka3blBa-
€T CU/bHOEe B/ISIHWE Ha COCTOSIHME XXMBOTHOIO B LIE/IOM.
Korga pauunoHsl cocTaBneHbl C y4eToM 6anaHCUPOBKM YPOB-
HA KAB, TO 3TO MOXeT NpefoTBPaTUTb U CHU3UTL MPOLEHT
BO3HWKHOBEHUS 3a601eBaHN 06MeHa BeLLeCTB B TPaH3UT-
HOM nepuoae, yBenMunTb HaJou N KauyecTBO MOJIOKa, No-
MOYb CMSMYUTbL NOCNEeACTBUSA TENJOBOro CTpecca, yBenun-
YnTb NOTPebNEHME CyXOro BeLLleCcTBa 1 MHOroe Apyroe.
2 cs oTpuuatenbHoro yposHsa KAB?

BanaHc KaTMOHOB M aHWOHOB pauMOHa [OOJDKEH
ObITb OTpUUATENIbHBIM B Nepuog BTOPOro cyxocTos. 1o
Mepe TOoro kak otMmeTka KAB cHmkaeTcs, y KOpoBbl BO3-
HUKaeT Nerknini meTabonnyeckunii aunao3 Kposu, KOTOPbI
NPUHOCUT MOMb3Y Ha ONpefesieHHbIX aTanax ee XWU3Hu, B
[aHHOM cnyyae — 3a Tpu Hejenu o otena.

OTpuuatenbHbin ypoBeHb KAB Bbi3biBaeT 3akucieHue
opraHm3ma, KOTopoe NONOXUTE/bLHO BAUSIET HA COCTOSHNE
KOPOBbI Nepes o0Tenom. Takoi ypoBeHb N03BOSseT MOOUN-
30BaTb KasbLuii N3 KOCTEW 1 NPefoTBPaTUTb KIIMHUYECKYHO
1N CYOGKIMHMYECKYIO MOJIOYHbIE NIMXOPALKK, a Takke ynyy-
LWINTb UMMYHUTET B LLe/IOM. B 3TOT nepunog pekomeHayeTcs
nopaepxmsatb KAB Ha oTMeTke oT -8 g0 -12 maks/100 r
CyXOro BelLecTBa B paLyoHe.

Mo pesynbTaTam HeAABHEro MCC/eaoBaHWsAl KopoBbl,
nosiyyaBlLMe PaLMOH C OTpuLaTe/IbHbIM KAaTUOHHO-aHNOH-
HbIM 6anaHcom nepef OTeNIOM, AaBasiM Ha 1 Kr B CYTKM
60/blUe MOJSIOKa Ga3UCHOM XUPHOCTU Ha MPOTSHXKEHMM MO
KpaliHeii Mmepe nepBbix 65 AHEeN nakTaunn.

B kakoit nepuoa Heo6xoAUMO NpUAEPXXUBaATb-

B kakow nepuopa npuaepXuBaTbCs MOJIOXU-

TenbHoro ypoBHst KAB?

Mocne oTena Heo6xoAMMO BOCCTAHOBUTbL MOJO-
XWUTeNbHbI 6anaHC KaTMOHOB M aHUWOHOB B paunoHe. Mo
Mepe TOro Kak ypoBeHb KAB noaxoauT K MONOXUTENbHOM
OTMETKE M YyCTaHaBNMBAETCS Ha Hell, y opraHn3ma KopoBbl
nosiBnseTcs 60/blUe BO3MOXHOCTEN HakanmBaTb KanbLuii
B KPOBW, YTO iBASETCHA Hanbonee BaXHbIM AN HOBOTE/b-
HbIX N BbICOKOMPOAYKTUBHbLIX KOPOB.

MonoXuTenbHbIA KaTUOHHO-AHWOHHLIY 6anaHc yBenu-
ymBaeT 6yepHyt0 EMKOCTb KPOBU M MO3TOMY Tak HE06X0-
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OUM B nepuopg nocne otena, Korga B opraHn3mMe KOpOBbl
BblpabaTtbiBaeTcs 60/1bLLIOE KOIMYECTBO KUCIIbIX 3/IEMEHTOB
(BbICOKas MONOYHasA NPOAYKTUBHOCTb, MOBGMAN3ALUNS XMpa
M yyallleHHOoe AblXaHWe YyBEeNMUYMBalOT KUC/IOTHYH Harpy3Ky
KpoBW). Yem 60sbLle MONoKa oXngaeTcs, TeM Bbille [0/1-
XeH 6bITb KAB.

B coOTBETCTBMM C HALLMMW PEKOMEHAAUNSAMMN, KATUOH-
HO-aHWMOHHBI 6anaHc nocne oTena A0o/MKEH COCTaBNATb OT
+35 po +45 maks/100 r cyxoro BeliecTsa B paluoHe Ans
BbICOKOMNPOAYKTUBHBLIX KOPOB 1 oT +30 0o +35 Ans Kopos,
npomnssodaLmnx meHee 38,5 Kr Mosioka, u ot +25 o +30 — B
KOHLIe flakTaumu. Kak nokasblBaloT pesy/bTarbl uccneno-
BaHU23 6osiee BbICOKUI ypoBeHb KAB onTyMU3npyeT Mo-
JIOYHYIO NPOAYKTUBHOCTb U KOMMOHEHTLI MOJIOKA, a Takxe
ynyywaeT a(pheKTMBHOCTb KOPMIIEHUS.

Kak KAB BnusieT Ha TensoBou cTtpecc?

Kaxablii rog >XWBOTHOBOALI CTa/KMBaKTCA C
npo6nemoii TennoBoro crpecca, n ahPeKTUBHbLIM CMNo-
COBGOM CMSArYeHNs ero NOCNenCcTBUIA ABNSIETCA NOBbILWe-
HUe KaTMOHHO-aHWOHHOro 6anaHca ¢ AOMOIHUTENIbHBIM
BBeZleHVeM CTabUInM3npoBaHHOIo NCTOYHUKA kapboHaTta
Kanus.

B >xapkyto NoroAy y KOpoBbl CH/XXaeTca anneTut n cnabo
XyeTCsl XBayka, YTO MPUBOAUT K HEJOCTATOYHOW Gydepu-
3aumm KpoBu. KopoBbl, UCTbITbIBaOLLME TENNOBOI CTPecc,
noABepXeHsl AeuumnTy Kanmsa — o4HOMY U3 o6sA3aTesb-
HbIX KOMMOHEHTOB KAB. Kanuii Takke ABNSeTCA OCHOBHOW
COCTaBNsoLLEN NOTa, KOTOPbI KOPOBbI BGLICTPO TEPSOT B
XXapKyto norogy n3-3a NoBbILIEHHON NOT/IMBOCTU N 4acTOro
MOYEMNCNyCKaHus.

[na BocnonHeHMsa Takoro geuunta Heo6xoAnMo BBO-
[OUTb B pauyoH KapboHart kasmsa fonoSIHUTENIbHO. 3TO CMo-
cobCTBYeT Bydhepusaunmn KUCbIX 3/1IEMEHTOB OpraHn3ma,
KOHLLeHTpaLns KOTOpbIX YyBENNYMBAETCSH BO BpeMs Tenso-
BOrO CTpecca, a Takke yaepxaHnio OTMETKN NoTpebneHus
CYXOr0 BELLECTBa M XeBaHMIO XXBaYKKW, YTO yMEHbLUAeT B/N-
AHWe TeNI0BOro cTpecca.

YHMBEPCUTETCKME WCCNeAoBaHMsa® MoKasblBaloT, 4TO
NOBbILLEHVE YPOBHS Ka/lus B paLlnoHe yBenmyumsaeT Npons-
BOZCTBO MOJIOKa 6a3MCHOM XXMPHOCTUN Ha 3,9 Kr B A€Hb.

5 Bpewms roga v knnmaT BAUAIOT Ha KATUMOHHO-aHW-
OHHbI/i 6anaHC y KOPOB B TaKOW e CTeneHu, Kak u usme-
HeHWe pauuoHa U KOMMOHEHTOB KopMa BnunseT Ha KAB.
Moatomy noaxoauTe K KOPPEKTUPOBKe H6anaHca KaTMOHOB
M aHMOHOB OTBETCTBEHHO, PEry/NAPHO MPOBOAUTE aHauN3
KopMa A1 YeTKoro onpegeneHus yposHs KAB 1, ecnv He-
06X0MMO, KOPPEKTUPYTe paunoHbl nepes oTeNoM 1 no-
cne, UCX0AA U3 BalLMX Lienei.

O6patite BHMMaHWe, 4TO HeLOCTaTOYHO MPOBOAUTH
KOPPEKTMPOBKY H6anaHca KaTMOHOB M aHWOHOB TOMbKO Ye-
pe3 nsmeHeHne paumoHoB. [11a KoHTposna ypoBHA KAB He-
06X0AMMO [OMNONHUTENBHO BKKOYATb B PaUMOH BKYCHbIN
WUCTOYHUK aHWOHOB A1 AOCTVKEHUA MaKCUMaslbHOro -
thekTa OT KOpMIEeHUS.

Mouyemy ypoBeHb KAB He NOCTOSAHEH?

1 Nnan U-Axeli, Poguu P, fle Mapuc Mu-Ixeit, MakHelin 1M, Bnok E, BAusHue KaTMOHHO-aHUOHHOTO 6anaHca B pauyioHe [0 oTena Ha MOJOUHYH
NPOAYKTMBHOCTL: MeTaaHan3. AMepukaHckas Accoumaums MonouHoi Haykn AHHoTaums # 720.
2 YigaHiok M.E., Spgman PA. OdhdeKTUBHOCTb NOTPe6IeHNst KOPMa U MOJIOUHAs NMPOAYKTUBHOCTL B OTBET Ha U3MeHeHue KAB y MOJIOUHbIX KOPOB.

AmepukaHckas Accoumaumsi MonoyHoli Hayku AHHoTaums # M139.

3 BaligmaH A., MeaHiok M.3., SpamaH P.A. Kap6oHaT Kauist Kak KaTWoHHas Ao6aBKa /1 yBENMUEHNS Pa3HLbI MEXay KaTMOHaMMU 1 aHNOHaMU B
paLuoHe 1 noBbiweHne aHPEKTUBHOCT KOPMOB Y MOJIOYHbIX KOPOB. AMepukaHckas Accoumaums MonoyHoli Hayku AHHoTaums # W336.

4 Yaiit P, XappucoH [xeii, Kunkeiig P., Bnok E., CeH-Tbep H. SthheKTUBHOCTL 61Kap6oHaTa Kanvis B YBE/IMYEHUN KATUOHHO-aHOHHOIO 6anaHca
B paLMoHe KOpPoB Ha paHHeli ctagum naktaummn. J Anim Sci Vol. 86, E-Suppl. 2 / J Dairy Sci 2008; 91.

ISSN 0869-8155

ArpapHas Hayka | Agrarian science | 10 ® 2020



NMPOOUNAKTUKA BONE3HEM
HAPYLUEHUS OBMEHA BELLLECTB?

3TO NPOCTO.

Uem MeHbIIE Cllyuaes 3a00esannd oOMEHa BerecTs, TeM aydiue. M uro0bl NOHATE 3TO, He
HY3KHO ObiTh BeTepuHapoM. K cuacThio, NpefoTBpalieHiie CIy4acs NOABNEHHA MOOMHOMH
JNMHXOPAIKH H [IPYTHX smeTabommuecknx 3aboneBaHul CTANO HAMHOTO I]pﬁlllﬂ. Tax xe MpoCcTO, Kdk
H MOJICP:KMBATEL oTpHIaTensHoe 3naueane DCAD nepen otenom. Jobasnenue BIO-CHLOR™

B KOPM B [peCTENEHBIN NIEPHOL CIOCOBCTRYET Haualy NaKTAUMH U NMOIEPKHBAET HEODOXOIMMBbIN
YPOBEHbL KHCIOTHOCTH B pyOue. OTIHYHbIH BhiGop!

#ScienceHearted

FEED CONSULT

OchuumanbHblit npeacTaButens B Poccuun
becnnatHbiii 8 (800) 770-71-49
feedconsultru




NOBbIWEHWE COXPAHHOCTW TEAAT C NOMOLWbIO
TMINMEPUMMYHHbBIX CbIBOPOTOK

C. Spues, kaHf,. 61on. Hayk, NepBblii 3aMecTUTeNb AVpekTopa
B. Muxees, KaHg,. 610N, HayK, Ha4a/lbHUK NPOVN3BOACTBA
BETEPUHAPHbIX NPenapaTos

f0. MyweHkoBa, Ha4anbHUK 0TAEeNa No paboTe CO LTaMMHbIM
martepuanom

DKIM «ApmaBupckas buogabprikar»

Bbicokas 3a60/1eBaeMOCTb TENSAT MEPBOro MecsLa Xu3-
HW Ha NPeanpuUATUSAX NPOMbILLIEHHOro TUna perncTpupy-
€TCA NPENMYLLLECTBEHHO OT aCCOLUNPOBAaHHbIX NHEKL M,
06yCnoBeHHbIX ABYMS 1 6onee BO36yanTEeNsIMN BUPYCHOM
1 6akTepuanbHoii aTuonorun. Kak npasuno, 3a6onesaHve
npoTekaeT B BUAE 3H300TMYECKUX BCMbILLIEK, C MOPaXKEHN-
eM XenyA04YHO-KULLEYHOT 0 Y PeCnMpaTopHOro TPaKToB.

BO3HMKHOBEHUE 1 pa3BUTUE NHAEKLMOHHOrO npoLecca
06yCoBEeHbI BbICOKOWM KOHLEHTpauuen noronosBbs CKoTa,
NaTeHTHbIM NepcucTMpoBaHeM BO3byanTene B opraHns-
Me B3pOC/10ro norosioBbs (KopoB/HeTenemn), BNoci1eAcTBUN
BbI3bIBAKOLLNX OCTPOE TeueHue 3aboneBaHWsi y HOBOPO-
XAEHHbIX TeNAT.

AHTWTENa, NoslyYyeHHble C MOO3MBOM, 06ecneynBatoT
3almnTy TensaT oT 3abonesBaHuii 4O Tex nop, noka y Hux
He pPa30BbIOTCSI COGCTBEHHbIE MEXaHU3Mbl UMMYyHUTETA.
HepocTaTouHblii ypoBEHb PE3UCTEHTHOCTU TENAT MOXEeT
SAIBNATLCA OOHOW M3 MPUYUH BbICOKOW 3aboneBaeMocTu
N Kak cneacTBmMe CMepTHOCTWU. HW3KWIA ypoBeHb pesu-
CTEHTHOCTW onpefensercs COBOKYMHOCTbIO (hakTopos, B
nepBylo o4yepeb araMma- Wan runorammarfiobynmHemMm-
eli, 06yCNnoBNEHHOI PSiAOM MPUYMH: HECBOEBPEMEHHbLIM
CKapM/IMBaHMEM MOJI03VBa HOBOPOXAEHHbIM TensaTtam u/
WM €ero HEeMOHOLLEHHOCTbI0, HapylleHMeM MexaHu3ma
abcopbumm MMMYHOINOOYIMHOB MOJI03MBa KULLIEYHUKOM
HOBOPOXAEHHbIX, OTCYyTCTBMEM 6aHKa MO0o3MBa W, Kak
cnefcTeue, BbiNamBaHMEM MOJIO3MBa OT MNEePBOTENOK NN
«MacTUTHOro» MO/03uBa. Takke HeMa/loBaXHyK posib B
BO3HVKHOBEHUN UH(EKLMOHHBIX 3a601eBaHnii UrpatoT Ha-
pyLLUEHUS TEXHONOMMYECKOro npoLecca, Kak HanpuMep He-
cobngeHne TEXHONOrMn KopMmaeHns (BblIbop COCKN ans
BbINOWKM C 60/IbLLIMM ANaMETPOM OTBEPCTUS), HA3KOKaYe-
CTBEHHbIV 3LM, nnoxue ycnosusa cogepxaHns, NoBbILLIEH-
Hasi BIaXXHOCTb, HECBOEBPEMEHHAas Ae3uHekuns — Bce
3TO (haKTOpbl, CHUXaLLNE Pe3UCTEHTHOCTb OpraHm3mMa K
MHEKLMAM.

HOBOpOXAEHHbIV TeNeHOK abCOoNTHO 6e33allnTeH, C
NPaKTUYECKN CTEPU/bHLIM XeNyA0YHO-KULLIEYHbIM Tpak-
TOM, U MOTOMY BOCMAPUMMYMB K pasfinyHbiM 3ab60/ieBaHu-
amM. C nepBbIM [MTOTKOM BO34yxa, a TakkKe yepe3 poTOBYHO
NosIoCTb B OPraHn3m nonagatT MUKPOOPraHu3Mbl, B TOM
yucne Bo3byauTenn B KOMOGUHaL M BUpYycC + BUpYyC, BUPYC +
6aKTepuu, Bbi3blBas CMeLLaHHY0 MH(EKLNIO.

Mpn 3TOM aKkTMBHasA MMMYyHU3aUWUsi B paHHEM BoO3pac-
Te ManoapekTnBHa, Tak Kak MMetoLmnecs y TensaT Konio-
CTpa/lbHble aHTUTena OGMOKMPYIOT BaKUWHHbIE @HTUrEHb!,
TeM cambIM NPenATCTBYA (DOPMUPOBAHUIO HAMPSXKEHHOIO
UMMYHUTETa, 3a4acTylo ycyrybnas MH(EKUMOHHbIA npo-
uecc. Vcnosb3oBaHMe XMBbIX BaKUWH MOXET Bbi3blBaTb
WMMYHOAENPECCMBHOE COCTOSIHME W MOCTBaKUUHAIbHYHO
60/1e3Hb.

Takum o06pa3om, apheKTUBHbIMU CpeacTBaMu UMMY-
HOMPOUNAKTUKM ABNSAKTCA NneyebHOo-NpodnnakTnieckme
UMMYHOJIOrMYeckne npenapatbl, cojepalime roToBble
aHTUTEeNa K Bo36yauTtensm 3aboneBaHunii M UX TOKCUHaM.
Mpu BBEAEHMM UMMYHHbIX CbIBOPOTOK B OpraHn3m TesieHka
pa3BMBaeTCA NaCCUBHbI UMMYHUTET.

MonuBaneHTHas CbIBOPOTKa NPOTUB nacTepennesa,
ca/ibMOHennesa, awepuxuosa, naparpmnna-3 n nHdpek-
LMOHHOro pyHOTpaxeuTa, 60/bLle N3BECTHAA cpeaun Bpa-
yeli Kak «9-1 BaNieHTHasA», U3rOTOB/IEHA U3 KPOBW XMNBOT-
HbIX-A0HOPOB, TUMNEPUMMYHU3UPOBAHHbLIX aHTUreHamu,
cofepxalnmm KynbTypbl LUTAMMOB 6akTepuin Pasteurella
multocida Ne8683, 656, T-80; Mannheimia haemolytica
KMWB-B158; Salmonella typhimurium Ne371; Salmonella
Dublin Ne373; Escherichia coli Ne115/2 (0115), 320
(O78:K80); aaresnBHble aHTUreHbl Escherichia coli— K88,
K99, 987P, F41; T/1- n TC-aHaTOKCVHbI KNeTOK GakTepwuii
Escherichia coli 0115:K88, 0141:K99, 09:K103:987P,
0141:F41, a Takke aBUpPYNeHTHble LITaMMbl BUPYCOB Ma-
parpunna-3 NelMTK-45/86 n MHheKUNOHHOro pnHoTpaxe-
uta Ne TK-A (BU3B) B-2.

Puc. 1. Cxema naccvBHO UMMYHW3aLMN TENAT B NEPBble AHW XW3HW NOMMBANEHTHOI
CbIBOPOTKOIA NPOTUB NacTepennesa, canbMoHennesa, swepuxmosa, NPT n Mr-3

2-i1 fieHb
KU3HN

1-ii BeHb
KU3HN
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Puc. 2. leyebHo-npodhrnakTnyeckas cxema noBbILLEHNS COXpaHHOCTH MonogHaka KPC nepsoro

Mecsua X13Hn
1-iipgeHb  2-iipeHb  3-il feHb 15-ii jeHb  16-it peHb — 17- ieHb BakumHauma
MKU3HU XU3HU MU3HU XU3HU XU3HU XU3HK
«9-1 Ba/leHTHasi» CbIBOPOTKA COAEPXKUT YXe FOoTOBble  UWA — MHEBMO3HTEPUTOB WCMO/b3YHT CbIBOPOTOUHbINA
aHTUTEeNna nNpoTUB nacTepesnnesa, Ca/lbMOHENNe3a, KoOM-  WUMMYHHbIA  npenapat WMMMYHOCEPYM. CbiBopoTKa

bakTepno3a (3Wwepnxmosa) 1, 4TO O4YEeHb BaXKHO, UMMYHO-
rnoGyNuHbI K aAre3nBHbIM aHTUreHam Escherichia coli, oT-
BeYaloLLNM 3a NPOHNKHOBEHME B K/IETKY U OT/IMYAOLLMXCA
BbICOKOI1 YCTOMYMBOCTbLIO K aHTMbBaKTeprabHbIM Npenapa-
TaMm, a TaKkke WMMYHHble KOMMIEKCbl NPOTUBOLENCTBYIO-
e TepmMocTabusibHbIM 1 TePMONabubHbIM aHaTOKCUHaM
Escherichia coli.

TpexkpaTHOe MpUMeHeHne CbIBOPOTKM B Ao3e 20 mn
Ha nepBble, BTOPbIE N TPETbU CYTKM NOLKOXHO Ha ronoBYy
Cnoco6CcTByeT POPMUPOBAHUIO Y Te/IeHKa NaCCUBHOIO UM-
MyHUTETa MPOAOIKMNTENBHOCTLIO A0 14 AHell ¢ MOMeHTa
nocnegHeli nHbekummn (puc. 1). Ans AOCTMKEHUS MaKCu-
MasibHOro adpekTa nepBoe BBeAeHVE CbIBOPOTKM HeoO-
XOAMMO NPOU3BECTN He No3aHee 3 YacoB NoCc/e POXAEHUA
TeneHka. Nepep BBeAEHNEM CbIBOPOTKY TLATE/IbHO BCTPS-
XMBatoT 1 NOAOrpeBatoT Ha BoAsAHONM 6aHe fo 36—37 °C.

[Ana  9KCTPEHHOro Cco34aHus WMMyHUTEeTa npoTUB
CMeLlaHHbIX ()OPM  PeCnMpaTopHO-KULLEYHbIX WHpekK-

S BETEPMHAPHDbIE MPEMAPATbI

10 ® 2020 | Agrarian science | ArpapHas Hayka

MMMYHOCEPYM copepXut aHTuTena npoTusB BUPYCOB
naparpmnna-3, WHMEKUNOHHOro puUHOTpaxenTa, Aua-
pen — 60ne3HN CM3UCTLIX, poTa-, KOPOHa- N afleHOBU-
pyca KpyrnHOro poraToro ckoTta, SIB/SIHOLLMXCS OCHOBHbIMU
BO3OYAUTENSIMU KULLEYHbIX U PecrnmnpaTopHbIX GonesHei
TenaT.

TpexkpaTHoe BBegeHwue cbiBopoTkn UMMYHOCEPYM Ha
15-i, 16-i n 17-i AeHb XN3HU B fo3e 20 M1 NOLKOXHO Ha
ronosy obecneuvBaeT hOpPMMPOBaHNE MACCUBHOIO UMMY-
HUTEeTa y TENAT NPOAO/HKUTENBHOCTLIO 10 TPEX HeAe b.

Takum o6pa3om, cxema MNacCUBHOW creuntryeckoi
UMMYyHOTEpanMn MNOMINBANIEHTHOW «9-U Ba/IEHTHON» Tn-
NEPUMMYHHOIM CbIBOPOTKOM B COYETAHUW C CbIBOPOTKOWA
VMMYHOCEPYM o6ecneunBaeT 3alinTy TenaT OT OCHOB-
HbIX 3a60/1eBaHW XenyA04YHO-KULLEYHOTO TpaKTa 1 pecnu-
paTopHbIX OpraHoB. AHTUTENa, NoyYeHHbIE NOCPEeACTBOM
BBE/IEHNS CbIBOPOTOK, 06ecneynBaloT 3aluTy TensT oT 3a-
60neBaHWii 4O MOMEHTA NIaHOBOV BaKLMHALMN.
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AHanu3 pacnpocTpaHeHHOCTU
LUPKOBUPYCa CBUHEN TPETbEro
TUMNa B NPOMbILUJIEHHOM
CBMHOBOAYECKOM XO039MCTBE

PE3IOME

Linpkosupyc cauHein 3 Tuna (LIBC-3) — HeaaBHO 06HapyXeHHbI NpeacTaBuTeNb ce-
meiicTBa Circoviridae. [laHHbI BUpYC 6bln MAEHTUULMPOBAH Kak npegnonaraembiii
natoreH cBuHeid. MNposBneHns NHEKLMI BapbUPYIOT OT POXAEHWNS MepPTBbIX 1 MyMU-
(hMLMPOBaHHbIX MNOAOB, 3HLedaMTa 1 MUOKapaUTa B NepuHaTasbHOM nepuoge Ao
nepvaptepu1Ta y nopocsT Ha atane oTKopma. PaHee 6bi0 NOKa3aHO LUMPOKOe pac-
npocTpaHeHune LIBC-3 B cTpaHax C pa3BuTbIM CBUHOBOACTBOM. C y4eTOM yCTaHOB/EH-
HOI accoumaLm AaHHOro BO36yAnTeNs C NaTonorneii y CBUHe BO3HMKaeT Heobxoaun-
MOCTb B MPOBEAEHNN ANarHOCTUYECKUX NCCNeaoBaHuii B oTHoweHun LIBC-3. Lienbto
HaLLero nccnefosaxus 66110 obHapyxeHue [HK Bupyca B pa3nnyHom matepuase (Cbl-
BOPOTKa KPOBM, OPOHX0aNIbBEONIAPHBIA NlaBaX, CNKOHA W NaToNOrMyYecknii matepuan)
Y CBMHOMATOK ¥ MOPOCAT Pa3/IMyHbIX BO3PACTHbIX FPYNN Ha [BYX NPOVN3BOACTBEHHbIX
nnowaakax CBMHOBOAYECKOrO X03ACTBA NPOMBILLIEHHOrO TUna. [ns o6HapyxeHus
BupycHoii IHK ncnons3osanu metog, MLP.

PesynbTaTbl: B pesynbtate npoBeAeHHbIX MCCeA0BaHNA GblN0 NOKasaHo Hamune
BMpYCa BO BCEX BMAax uccnegyemoro marepuana. Ha nnowagke Ne 1y nopocat AHK
Bupyca LIBC-3 BbisiBnsnach B CoHe (MakcumasibHas foNs MOMOXUTENbHO pearvpyto-
LLMX XXUBOTHBIX — 60% y nopocAT 21 n 60—70 gHEBHOro BO3pacTa), CbIBOPOTKE KPOBU
(100% y nopocsTt 150—-160-4HeBHOr0 Bo3pacTa) 1 6poHX0aibBeoNSpHOM naBaxke (40%
y nopocat 90-100-gHeBHOro Bo3pacTta). Ha nnowagke Ne 2 6bi1 BbISIB/IEH B LENOM
6051ee BbICOKMIA YPOBEHb J0MM NOPOCAT, Bbigenstowmx LIBC-3 co cntoHon (gruana3oH
50-100%). Kpome Toro, AHK Bupyca LIBC-3 o6HapyxuBanack B 70% npo6 natmare-
prana oT abopTUPOBaBLUMX CBMHOMATOK 1 B 80% npo6 OKOMOMIOAHOM XUAKOCTH OT
ab0opTMPOBABLUVX CBUHOMATOK.

Analysis of spread of porcine
circovirus type 3 detected in
Russia

ABSTRACT

Porcine circovirus type 3 (PCV-3) — a recently detected member of Circoviridae family.
The virus has been identified as a possible infectious agent. Clinical signs vary from
stillbirth and fetus mummification, encephalitis and myocarditis in perinatal period to
periarteritis in fattening period. The PCV-3 widespread has been demonstrated in
major pork development countries. Establishing of the association between presence
of this pathogen and disease development makes PCV3 diagnostic studies in Russia
necessary. The main goal of this investigation was to detect PCV3 DNA in blood serum,
saliva and bronchioalveolar lavage and pathological material in sows and piglets of
different age groups at two units at an industrial swine farm. For PCV-3 detection we
used PCR method.

Results of this investigation revealed that PCV3 was detected in all types of biomaterial.
At the unit 1 PCV3 DNA has been detected in saliva (highes ratio of infected animals
was 60% in 21- and 60—70 day-old piglets), serum (100% in 150-160-day-old piglets)
and bronchioalveolar fluid (40% in 90—100-day-old piglets). It was found that at the unit
2 level of piglets PCV-3 shedding was higher (50—100%) than at the unit 1 (0-60%).
Moreover, PCV3 DNA has been detected in 70% of pathological material obtained from
aborted sows and in 80% of their amniotic fluid.
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BeenexHue

B cepegnHe 2015 r. Ha HECKO/IbKUX CBUHOBOAYECKUX
hepmax CeBepHoli AMepVKM Habnw[anochb yBenveHue
CMEpPTHOCTU CBMHOMATOK C KIWHUYECKMMWU MNPU3HaKamu
Aepmatuta n Hedponatum (COHC) 1 HapylweHuamu pe-
npoaykumm (abopTsl), KOTOPbIE HE GbINN aCCOLMNPOBaHbI C
LIBC-2, napBoBMpyCcOM 1 BUPYCOM PENPOAYKTUBHOIO N pe-
cnupaTopHoro cuHgpoma ceuHein (BPPCC) [2, 18]. B aanb-
HelieM 6b110 YCTaHOBMEHO, YTO JaHHas naTonorus 6eina
accouuMmpoBaHa C LMpKoBMpycoMm cBuHei 3 Tuna (LIBC-3).
[aHHbI BO36yaMTEeIb OTHOCUTCA K cemeicTsy Circoviridae,
poay Circovirus [12]. Ha gaHHbIi MOMEHT Hannune LIBC-3
ycTaHoBneHo B CLUA, HOxHoli Amepuke, EBpone, Poccun,
n ctpaHax Asun [1, 4, 6, 7, 11, 14, 15]. B pabotax psaga
nccneposarenei 6binm NOMbITKA YCTAaHOBUTL accoumaLmio
Mexay Hannumem LIBC-3 v nposiBneHvem naTosiormmy ceu-
HeW: NMHEBMOHUN, NNXopaakun, aHopekcun, CMMU, COHC,
penpoayKTMBHOWM NaToNornn, NopaxkeHnem cyctasos [3, 5,
9, 10, 13]. Takke NOABUANCH faHHbIE, CBUAETENLCTBYIOLNE
0 BO3MOXHOCTM 6€CCUMMNTOMHOrO TedeHns nHgekuum [16].
BmecTe c Tem ONbIT MO 3KCNEPUMEHTa/IbHOMY BOCMPOU3-
BeEeHUI0 MHeKLMM BCce Xe Obin npoBeseH. B kavecTtse
MaTepuana Ana 3apaxeHus MCNofb30Bannv UHAEKLMOH-
HbIA KNOH, coAepXalimin NonHyt reHomHyto AHK LIBC-3.
B pe3ynbTarte gaHHOro aKcrnepumMmeHTa 6bI10 NokasaHo, 4To
LIBC-3 cnocobeH Bbi3biBaTh pa3sutre CAHC y nopocaTt 4 u
8-HeleNlbHOro Bo3pacTa, CMEPTHOCTbL MPY 3TOM CcOoCTaBuna
40% pns 06enx Bo3pacTHbIX rpynn [5].

Llenbto gaHHOro nccnefosaHus 66110 U3yYeHne pacnpo-
cTpaHeHHocTu LIBC-3 'y cBUHOMATOK, a TakKe NopocAT pas-
JINYHBIX BO3PACTOB Ha NPOMbILL/IEHHOM CBMHOKOMIIEKCE.

MaTtepuansl nu meToAbl

Matepuanom pas uccnefoBaHus CAyXunum o6pasubl
CbIBOPOTOK KPOBW, C/OHbI, BPOHX0a/IbBEOIAPHOrO faBa-
Xa, a TaKke naTofIorMyeckoro martepuana, MonyvyeHHbIX
OT XWMBOTHbIX Pa3/IMYHbIX TEXHONOMMYECKMX FPynn, coaep-
Xallmxca B YCNOBUAX MPOMBbILLIEHHOrO CBUHOKOMIIEKCA,
|pacnonoXeHHOro B YpanbCckoM hegepasibHoOM okpyre. CBu-
HOKOMMJIEKC SHAEMUYEH NO TakMM natoreHam, kak BPPCC,
LIBC-2 n Mycoplasma hyopneumoniae. O6cnegoBaHHoe
X03AACTBO HE6M1Aaronony4yHo Kak Mo pecnupaTopHoil (Ka-
Lesb, MHEBMOHMM), TaK PENPOAYKTUBHOWM (abopTbl) NaTo-
noruuv, nepunoguyeckn Habnwgarotcs npossneHns COHC B
BuAe ob6pasoBaHuMA NSTEH Ha koxe. Boigenenne AHK 13 06-
pas3uoB NpoBoAWAM NPU NomoLLm «Habopa a1 BbiaeneHns
AHK» (OO0 Betbuoxmm, Poccusi), no MeToamke Npon3Bo-
outensa. O6HapyxeHne [OHK LIBC-3
OCYLLIECTBNANOCH NPWU NOMOLLN METO-
na Mnup, onncaHHoro paxee [9].

EPIZOOTOLOGY I —

neHa nuwb y nopocat 90—100-gHeBHOro Bo3pacTta (90—100
AHeit). HakoHel, BUpemMus feTekTmpoBaHa y Bcex nccnego-
BaHHbIX XXMBOTHbIX 150—160-AHeBHOro Bo3pacTta (puc. 1).

AHanNn3 NoMyYeHHbIX AaHHbIX CBUAETENbCTBYET O TOM,
4yTo 60/bLUAs YacTb NOPOCAT Ha 3Tane gopalimBaHus Bbl-
OensitoT BUPYC BO BHELLHIOW cpeay Co CoHol. OTcyTCcTBMe
JAHK Brpyca B 6pOHX0a/1bBEONSAPHOM /laBaXke MOXET CBU-
[eTenbcTBOBaTb 06 OTCYTCTBUM peuenTopos gas LIBC-3 B
HVXXHEW yacTu pecnmpaTtopHoro Tpakra. OTcyTCTBME Noo-
XUTeNbHbIX pe3ynbtatos MUP y HOBOPOXAEHHbLIX NOPOCAT
1 ero nocnegymouiee o6HapyxeHue y 21-aHeBHbIX MOPOCAT
roBOPUT O NOTEHLMA/IbHOW PO/ CBMHOMATOK KakK MCTOYHW-
Ka rOPU30HTa/IbHOMN, HO HE BEPTUKa/IbHOW Nepegayn Bo36y-
outens. MpumeyaTenbHO, YTO y cBUHOMAaTOK LIBC-3 06Ha-
py>XeH nuLlb B 6poHX0abBeoNsipHOM nasaxe (20%), HO He
B CbIBOPOTKE KPOBW U C/IIOHE.

CTouT 06paTnUTb BHMMaHWe Ha To, YTO B paboTe, NocBs-
LLIEHHOW 3KCMepuMeHTa/lbHOMY BOcnpon3BegeHnto LIBC-3
VHDEKLMN OLLEHNBAIICA UCKTIOYNTEBHO YPOBEHb BUPEMUN.
BbIno ycTaHOBNEHO, YTO AeTeKTupyembli ypoBeHb [AHK
LIBC-3 coxpaHaeTcs Ha NpoTshkeHUn 3 Hepesb nocsne 3a-
paxkeHus. MNofyyYeHHble HaMy JaHHble NokKasanu, 4To Bepu-
MU BbiABNISieTCA nwb y 150—160-4HEBHbIX NOPOCAT. And
YCTaHOB/IEHNA B3aMMOCBSA3U MEX Y BbIiB/IEHNEM BUpyca B
pasnnuyHOM MaTepuane 1 natonorvein Heo6xoAMmMo NpoBe-
[LeHVe fanbHenLwnx nccnegoBaHnia, BKIKOYAKLWNX NCNOSb-
30BaHve MeToa UMMYHOTMCTOXMMUNYECKOTO OKpaLluBaHus
NOBPEXAEHHbIX TKaHe.

Mnowaaka Ne 2. MoaTeepxXaeHEM NMPeVMYLLECTB Co-
Hbl KaK MaTepvana an1a nccnefosaHnsa ABNAITCA pe3ybTa-
Tbl BbIsiBNeHns JHK LIBC-3 B 6pOHX0anbBE0OIAPHOM NaBaxe
1 cntoHe nopocAat 60—70-AHEBHOro Bo3pacTta C naoLwasku
Ne 2. Bupyc yaanocb 06HapyXuTb BO BCex obpasuax Cito-
Hbl (pycC. 2), Npu 3TOM BCe NPO6blI 6BPOHX0A/IbBEO/IAPHOIO
NlaBaxka OKas3a/IMCb OTpULATE/IbHbIMU (JaHHble He npepa-
cTaBneHbl). Takke BUPYC OBHapyXeH B NaTtosiorMyeckom
maTepuane OT CBMHOMATOK, B TOM Y/C/ie B OKO/ION04HOW
XULKOCTN abOPTUPOBaHHbIX NIOL0B.

MpoBegeHne KPOCC-CEKUMOHHOIO MOHUTOPUHIa C UC-
Nnosib30BaHMEM C/IHOHbI B Ka4ecTBe matepuana ansa ncene-
[0BaHNA MO3BOMUAN YCTAaHOBUTL BbiAENIEHNE BUpyca BO
BCEX BO3PaCTHbIX rpynnax nopocaT (puc. 2). Kpome Toro,
Ha JaHHOI nnowaake yaanoch yCTaHOBUTb BblAeneHne Bu-
pyca co C/loHOV CBUHOMATOK.

VIHTepecHo, 4TO B Cnyyae aHann3a ypoBHS BblaefeHus
BMpYCa BO BHELLIHIOW Cpeay Y MOPOCAT AaHHbIM nokasaresb
B CpeHeM BbiLLle M0 CPAaBHEHUIO CO CBMHOMAaTKaMu. A npu

Puc. 1. O6HapyxeHve OHK supyca LIBC-3 Ha nnowagke Nel

Fig. 1. Detection of DNA virus PCV-3 at site No. 1
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Puc. 2. O6HapyxeHve JHK Bupyca LIBC-3 Ha nnowagke Ne2
Fig. 2. Detection of PCV-3 virus DNA at site No. 2
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BospacT nopocsrt, aHen

BbiiBNeHun AHK Bupyca LUBC-3 B obpasuax naronoruye-
CKOro MaTepuana HabngaetTcsa obpaTHas KapTuHa: BUpYycC
6b111 06HapyxeH B 70% npob6, NonyYeHHbIX OT CBUHOMATOK,
1 He 6bIN BbISIB/IEH B MaTtepuasie oT nopocst 100—124-aHeB-
HOro Bo3spacra. [laHHoe 06CTOATENbCTBO MO3BONSET CAe-
natb NpeanonoXeHue, 4To penankauusa supycay cBuHomMa-
TOK M NMOPOCAT UMEET 3HAYNTESIbHbIE OTINYMSA.

HakoHel, gnarHoctuka metogom [MLIP o6pasLoB oko-
NONNOAHON XMAKOCTM no3sonuna BbisiBUTb OHK Bupyca
LIBC-3 B 80% unccnepoBaHHbIXx Npo6. C 04HOM CTOPOHLI,
3TO ABNIAETCA MOATBEPXKAEHMEM paHee Ony6/IMKOBaHHbIX
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LaHHbIX 06 accouyuaumn LIBC-3 un pe-
npoAayKTMBHOW natonorun [8]. OgHako B
OPYyrom nccnefosaHuy 6bI10 NOKasaHo,
4YTO BHYTPUYTPOBHOE WHULMPOBaHNE
[aHHbIM BO36yauTenem He Bcerga co-
yeTaeTca C NpOosIBNIEHNEM BbIPXKEHHOMN
pEnpoAyKTMBHOM naTtonorun, a MepT-
BOPOXAEHHbIE U  MYMUMULUPOBaHHbIE
nnoabl cogepxann AHK supyca LIBC-3
B WMPOKOM pguana3oHe oT 0 go 87%.
HakoHeLl,, 661710 yCTAHOBIEHO, YTO Ha MH-
TEHCMBHOCTb LMPKYyNSaUMM BUpyca oka-
3blBaeT 3pesiocTb CBMHOMATOK: BUPYC
yallle 06HapyXmBasin y NepPBOONOPOCHBIX
CBMHOMATOK, YeM y CBMHOMATOK nocne 2
n 6onee onopoca [12].

110-115 3aknioueHne

[MpoBefeHHbIe Hamu MUccnefoBaHUs

NMO3BOJINAN YCTAHOBUTbL aKTUBHYIO LIPKY-

nsaumto LIBC-3 B CBMHOBOAYECKOM X035~

CTBE MPOMbIL/IEHHOrO Tuna. MeTtopom

MUP noateepxaeHo Hannuve OHK LIBC-3 Bo Bcex Buaax

nccnefoBaHHOro MaTtepuana: Kposu, 6pOHXOasbBEONSAp-

HOM flaBaxe, C/IlOHE, NaTo/I0rNYecKoM marepuasne, B TOM

yncne M OKOMONAOAHOW XMAKOCTU abopTMPOBaHHbLIX MI0-

[0B. 3yyeHne cTatyca MopoCAT pasfiNnyHbIX BO3PACTHbIX

rpynn B oTHowweHuu LiBC-3 nokasasio npeobnagaHune sBupy-
cay NnopocsT B Nepuo, opaLlinBaHus.
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BREEDING, GENETICS I

OcobeHHOCTU pa3BUTUS
penpoayKTUBHON CUCTEMBI

y camuoB poaa Ovis npwm
MEeXBUAO0BOW rMopmnan3aumm

PE3SIOME

AxTyanbHoCTb. OAHOI M3 OCHOBHbLIX MPO6/1EM NCNO/b30BAHUS MEXBULOBOW rMopU-
AM3aunn B XVBOTHOBOACTBE SIB/ISIETCA CHIDKEHUE (hepTUNLHOCTH Y MEXBUAOBbIX Y-
6pKA0B, OCOGEHHO CaMLOB. B 3Toli CBA3M U3yYeHWe 3TanoB pa3BUTMs, Mopconorum
1 GUOMETPUYECKMX NAPAMETPOB CEMEHHUKOB CaML0B MMEET GO/IbLIOE 3HAYEHUE ANs
XapaKTepUCTUKM BULOBbLIX 0COGEHHOCTE cnepMaToreHesa 1 pa3BuTvs BCoMoraTeslb-
HbIX PENPOAYKTUBHBIX TEXHONOTWIA.

Matepuan u meTopabl. Lienbio uccnefosaHus SBASIOCh M3YYEHVE BECOBbIX, MOPJO-
NOTNYECKUX 1 MOP(OMETPUYECKMX NapamMeTpOB CEMEHHUKOB MEXBUA0BbIX rMOPVA0B
apxapa Cc 0BLamy pOMaHOBCKOI NOPO/bl B CPABHEHUW C UCXOAHOW POAUTENBCKOIA Mo-
poaoii (pomaHoBckas nopoga). O6LEKTOM UCCNeA0BaHNA ABASINCL YNCTONOPOAHbIE
caMLibl POMaHOBCKOW MOPoAb! (N = 8) 1 MeXBMAOBbIE TMOPYAbI apxapa C 0BLaMu poma-
HOBCKOWA nopogpl (n = 10) B Bo3pacTe 12 mecsues. bbinn n3yyeHsl Bec, MoptomMeTpu-
yeckue napameTpbl CEMEHHVKOB, a Takke NpoBefAeHbl FTMCTONOrMYeckne nccnefosa-
Hus. CTaTUCTUYECKMIA aHan3 Obin BbINOHEH C UCNONb3oBaHnem SPSS v.15.0. ANOVA
1 CpaBHEHWEM MexXay rpynnamu ¢ UCMnonb30BaHeM T-KpuTepus.

PesynbTarhbl. YCTAHOB/IEHO JOCTOBEPHOE CHIXEHUE Y TMBPUAHBIX XXMBOTHbIX N0 Cpas-
HEHWIO C YNCTOMOPOAHBLIMM XMBOTHBIMU PSAA NOKa3aTeNnei, xapakTeprsyoLLmx pa3su-
TWe 1 CO3PEBaHNE NOJOBbIX KNETOK, B YACTHOCTM BECa, 06bemMa CEMEHHUKOB, AnameTpa
CeMeHHbIX KaHa/IbLIeB U Yncna cnepmatoreHHbIX KNeTok B HuX Ha 41%, 24%, 21% v 9%,
COOTBETCTBEHHO. MONyYeHHble pe3y/nbTaTbl CBUAETENLCTBYIOT O 601ee No3AHeM Noso-
BOM CO3PEBaHUN TMBPUAHBIX XXMBOTHBIX MO CPABHEHWIO C YACTOMOPOAHLIMU CBEPCTHU-
Kamu, 4To HE0BXOAMMO YUYUTLIBATbL MPU UCMONE30BAHUM FEHETUYECKUX PECYPCOB ANKUX
BW/0B XWNBOTHbIX B CE/IEKLIMOHHBIX MporpamMmMax rno nosy4eHnto HoBbIX CeEeKLIMOHHbIX
(hOpM CEMbCKOXO3ANCTBEHHDIX XXUBOTHbIX.

The features development of
the reproductive systemin
interspecific hybrid males of the
genus Ovis

ABSTRACT

Relevance. One of the main problems in the use of interspecific hybridization in
animal husbandry is fertility decreasing in interspecific hybrids, especially males. In this
regard, the study of the stages of development, morphology and biometric parameters
of male testes is of great importance for characterizing the species characteristics of
spermatogenesis and the development of assisted reproductive technologies.

Material and methods. The aim of the research was to study the weight, morphological
and morphometric parameters of the testes from interspecific hybrids of argali with
sheep of the Romanov breed in comparison with the original parental breed (Romanov
breed). The object of research was purebred Romanov’ rams (n = 8) and interspecific
hybrids of argali with the Romanov breed ewes (n = 10) at the age of 12 months. The
weight, morphometric parameters of the testes, and also histological examination were
studied. Statistical analysis was performed using SPSS v.15.0. ANOVA and comparison
between groups were carried out using T-test.

Results. Asignificant decrease inanumber of indicators characterizing the development
and maturation of germ cells, in particular, the weight, volume of the testes, the diameter
of the seminiferous tubules and the number of spermatogenic cells in them by 41%,
24%, 21% and 9%, was established in hybrid animals as compared to purebred animals.
The obtained results indicated a later sexual maturation in hybrid animals compared to
purebred peers. It must be taken into account when using the genetic resources of wild
animal species in breeding programs for obtaining new breeding forms of farm animals.
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BeenexHue

Mbpuamnsauuns aenseTca ogHMM U3 MEeTO0B pa3Befe-
HUS CEeIbCKOXO3ANCTBEHHbIX XUBOTHbIX [1-3]. LUnpokoe
MCMNOMb30BaHe MEeXBUAOBOW rmépnansaunn B XXUBOTHO-
BOJCTBE COMNPSHKEHO C psAA0oM Npob6ieM 9KOHOMUYECKOTO 1
bronornyeckoro xapakrepa [4]. OgHol n3 Takux npobnem
ABMAETCA PENPOAYKTMBHAA U30MALNS MeXay BuAaMu, KO-
TopasA o06ycrnosfieHa MHOIMMMW haktopamu, TakMMn Kak
XPOMOCOMHasA HECOBMECTUMOCTb, 3TO/I0TMYecKas, reorpa-
hnyeckas M3onAunsa. Y MeXBULO0BbIX TMOPMAOB, 0CO6EH-
HO CaMLOB, 4acTO HabnwgaeTcs CHUXeHne epTUIbHO-
CTW, NN OHU MOryT 6bITb 6ecnnogHbl [5 ,6]. 310 cBA3aHoO,
npexae BCeEro, ¢ BUAOBbIMU OCOBEHHOCTAMWU CTPOEHUS U
pa3BuUTMA PenpPoayKTUBHBIX opraHos [7-9]. Ons xapakre-
PUCTUKN BUAOBbIX OCOBEHHOCTEN 1 pa3BUTUS BComora-
TeNbHbIX PENPOAYKTUBHBIX TEXHOMOIMIA 6O/bLLIOE 3HaYEHNEe
MMeeT U3yyeHue 3TanoB pa3BuTus, Mopdoaornm n ruome-
TpUYEeCKUX NnapaMmeTpoB CEMEHHUKOB CaML,0B.

Llenbio uccneposaHus SABNANOCL U3yveHue Mopdoso-
rMYecKnx N MopoMeTpUYeCcKmx NapamMeTpoB CEMEHHNKOB
MEXBULO0BbLIX TMOPUAOB apxapa C OBLaMyW POMaHOBCKOM
nopoapl B CpaBHEHUM C NCXOL4HOWN POANTENLCKOM NOPOAOTA
(pomaHoBcCKasi nopoaa).

MeTtoauka

O6beKTOM u1ccnefoBaHuii SBASSIMCL YACTOMOPOAHbIE
camLbl pOMaHOBCKOW nopoabl (N = 8) U MeXBUAO0BbIE TN-
6puabl apxapa ¢ oBLamMn poMaHoBCKoW nopogbl (n = 10).
OT60p CEMEHHNKOB OT YMCTOMOPOAHbIX U TMOPUAHbBIX XUN-
BOTHbIX MPOBOAW/ICA NOC/e KacTpauumm B Bo3pacTe 12 me-
csues. [ina dmkcaumm oTobpaHHbIX 06pa3L0B CEMEHHNKOB
ncnonb3oBasin pactsop bysHa. Bbiin mn3ayyeHsl cnepyro-
e nokasatenun: Bec 1 MopdomeTpuyeckue napameTpsbl
CeMeHHVKa, AnameTp CeMEeHHbIX KaHa/lbLeB, KOINMYecTBO
crnepmartoreHHbIX KNeTok B CEMEeHHOM KaHaslbLie, nokasarte-
1 KayecTBa ceMeHn. CTaTUCTUYECKNA aHann3 6bl/1 BbINOS-
HeH c ncnons3osaHnem SPSS v.15.0. ANOVA u cpaBHeHne
Mexzy rpynnamu ¢ UCnosib30BaHnemM T-KpuTepus.

Tabnuua 1. BecoBble 1 MOpdOMeTpUYECKME NOKa3aTeNu pasBUTUS CEMEHHUKOB YUCTOMOPOAHbIX
CaMLIOB POMAHOBCKOi NOPOAbI U MEXBMAOBbIX TMOGPUAOB apxapa C OBLIAMU POMAHOB-

CKO¥A nopopbl

Table 1. Weight and morphometric indices of development of testes of purebred males of the
Romanov breed and interspecific hybrids of argali with sheep of the Romanov breed

YuctonopoaHsie
Moka3satenb CaMLibl POMaHOB-
CKOIA nopofp!
Yncno XMBOTHBIX, N 8
Bo3pacrT, mec. 12
Macca ceMeHHuKa, I 393+41
O6bEM CEMEHHMKA, CM 26+1
MameTp CEMEHHbIX KaHa/IbLIeB CEMEHHNKa,
A p u 21543
MKM
KonnyecTBO cnepmaToreHHbIX KNeToK B
p 9043

CeMeHHOM KaHa/ble, WT

Tabamua 2. TNlokasaTenu Ka4yecTBa CEMeHU YNCTONOPOAHbIX GapaHOB POMaHOBCKOIA NOpPOAbl N
MeXBMAOBbIX rMGPMAOB apxapa ¢ OBLLAMX POMAHOBCKOiA Nopoabl

Table 2. Seed quality indices of purebred rams of the Romanov breed and interspecific hybrids of

argali with sheep of the Romanov breed

MexeuaoBbie rubpuabl
apxapa ¢ 0BLaM/ POMaHOB-

Pe3ynbraTthl

Macca ceMeHHMKOB Y YNCTOMOPOAHbLIX CamLuoB poma-
HOBCKOW nopoapl Bapbuposana ot 295 no 425 r u coctaBu-
na B cpegHem 393+41 r (tabnuua 1). O6bemM CEMEHHNKOB
Y OaHHbIX XMBOTHbIX gocTuran 261 cM. Y MeXBUAO0BbIX
rmépuaos apxapa C OBLAMVW POMaHOBCKOW mopofbl Mo
CpaBHEHMIO C YACTOMOPOAHLIMU CBEPCTHUKAMMN MCXOAHOW
poauTenbcKoin hopmbl (POMaHOBCKasi mopoga) macca u
06bEM CEMEHHMKOB 6blIM MeHbLUe Ha 41% un 24%, cooT-
BETCTBEHHO.

VI3yyeHre rnUCTONOrMYECKON CTPYKTYpbl CEMEHHMKOB
rMOPUIHBIX XUBOTHLIX B CPABHEHUU C YMCTOMOPOAHbLIMU
camMLamMy poMaHOBCKOV MOpoAbl He BbISBUIO 3HauUTeNlb-
HbIX M3MEHEHWNI B 0OLLEN apXMTEKTOHWKE AaHHOro opra-
Ha. OgHako 6blIN BbISIBAEHbI pasnuyumMs No psay mMopdo-
MeTPUYeCKMX nokasaTenen, XxapakTepusyoLlmx passutme
OTAENbHbIX CTPYKTYPHbIX €4MHUL, CEMEHHUKOB Y CaMLIOB.
Bbinn ycTaHoBMEHbI PasnnMuma Mexay YACTONOPOAHbIMU U
rMOPUAHLIMUN XNBOTHBIMM MO AUaMeTPy CEMEHHbIX KaHaslb-
LeB CeMEHHMKOB. Y rMOpuaHbIX XMBOTHbIX AaHHbIA MoKa-
3aTenb 6bin HUXEe Ha 21% MO CpaBHEHWUIO C aHaIOTMYHbIM
nokasaTenieM, YCTaHOB/MEHHbIM Y YNCTOMOPOAHbLIX CaMLIOB
pPOMaHOBCKOW nopogpl. PasMmep ceMeHHbIX KaHasbLEeB ce-
MEHHWKOB OMpefensnca YACIOM CriepMaToreHHbIX KNeToK
BHYTPU HUX. Y YNCTOMOPOAHBIX XMBOTHbIX AaHHbI/ NoKa3a-
Tenb gocturas 90x3. MOpUAHbIE XXMBOTHLIE YCTYNaIn CBO-
UM YMCTOMOPOAHBLIM CBEPCTHMKaM NO KOMNYECTBY cnep-
MaTOreHHbIX KNeTOK B CEMEHHbIX KaHanbLax. Paznmumsa no
[aHHOMY nokasareso Mexay Y1CTONOPOAHbIMU U Tnbpna-
HbIMW XVBOTHbLIMY floCcTUranv 9%.

Bbinn yCTaHOB/EHbI Pa3/IMynA MeXAy YNCTONOPOAHLIMU
N TMOGPUAHBIMMW XXMBOTHBIMM U MO HEKOTOPLIM KOINYECTBEH-
HbIM MoKasaTenAM ceMeHW. Y TMOpuaHbIX XMBOTHbLIX NO
CPaBHEHMIO C YNCTOMOPOAHBLIMU XMBOTHLIMU OTMEYanocb
3HauUMTEe/NIbHOE CHWKEHME KOHUEHTpauuu crnepmaro3ou-
L,0B B 35kynsaTe — Ha 33% (Tabn. 2) npu yBennyeHnum 4onm
Ccnepmaro301oB C aHOPMa/lbHOM Mopdoorneid B 2 pasa.

BbiBOAbI

MonyyeHHble pes3ynbTatbl CcBuae-
TENbCTBYIOT O BIUSAHUN BULOBbIX OCO-
GeHHOCTEel camMLoB Ha MoOpdonoruio
CeMEHHVKOB, B TOM YMC/e Ha Konunye-
CTBO CNepMaToOreHHbIX K/eToK B ce-
MEHHbIX KaHanbLax. Y MeXBWAO0BbIX
rmépnaoB apxapa C OBLaMu poma-

CKO¥t nopopk! HOBCKOW noponabl No CpaBHEHUIKO C UYN-

10 CTOMOPOAHLIMM CamMUaMy UCXOAHOM
12 poAMTENbLCKOM hopMbl (POMaHOBCKas
23224 nopoja) ycTaHOB/IEHO A0CTOBEpPHOE
20+1 CHWXEeHVe psifa BECOBbIX M MOPGO-
17046 METPUUYECKUX NnokasaTeneii CeMeHHU-
KOB, XapaKTepusylolmx passutie u

82+2 co3peBaHve MoMoBbLIX KIEeTOK, Kadye-

CTBO CeMeHW. BbisiBNeHHble pasnnyus
CBUAETENLCTBYIOT O 60/1€€ MO3LHEM
Mo/IOBOM CO3PEBaHUN MEXBUA0BbIX
rMGpUIOB N0 CPABHEHMIO C YMCTOMNO-
POAHLIMU CaMLAMU, YTO HEOBXOAMMO
YUnTbIBaTb MPU UCMOMb30BAHUN MEX-
BWOBOW rMépuan3aunm B XMBOTHO-

Boapacr. OGuem KoHuentpauus MomewxHocts  ‘ONA CNepMyes
Tpynna MZC ’ 3aKynaTa, cnepmues, cn: eE. O C aHOpManbHoM BO/ACTBE MNpu co34aHuUN HOBbIX Cenek-
. mn mnpa/mn p s %0 mopdonoruei % LNOHHBIX hopM.
| rpynna 12 1,1+0,2 2,4+0,1 92+2.4 4,3+0,3
Il rpynna 12 0,7+0,1 1,8+0,1 87+2,6 8,4+0,2 BnarogapHocTu

| rpynna — uMcTonopoAHble 6apaHbl POMaHOBCKOM NopoAbl, n = 8; Il rpynna — MexBuoBble

rmépuabl apxapa ¢ 0BLamMv pOMaHOBCKOM nopogsl, n = 10.
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MoaroToBneHbl Hay4HO-METOAUYECKHUE
pekomeHaauuu no UCnonb30BaHUI0
NAEMEHHOr0 CKOTa 6pUTAHCKOWN M roNNaHACKON
cenekyuu B ycnosusx CesepHoro KaBka3sa

3kcnepuMeHTalbHy0 6a3y Bcepoccuiickoro Hay4Ho-uc-
C/efi0BaTe/IbCKOro MHCTUTYyTa OBLIEBOACTBA U KO30BO/-
ctBa (BHMOK) nocetniMm MUHUCTP CEebCKOro Xo3sicTBa
CraBpornosbLCKoro kpas Bnagumup CUTHMKOB 1 crieuyann-
CTbl FpPynnbl KOMNaHWi «[lamate». F0CTW BbICOKO OLEHUIN
pes3ynbTaTtbl Hay4YHO-NPUKNAAHbLIX UCCNefoBaHWUA, BbINOM-
HEHHbIX yyeHbiMM BHUNOK B pamkax peanusaumn mac-
LwTabHOro npoekTa «amare» No NPon3BoACTBY 6apaHuHbI,
CTapToBaBLUEro B NPOLLIoM rogy. OCHOBOW NpoekTa cTasio
VWHBECTULIMOHHOE Cor/lalleHne, 3aK/toHeHHoe XONANHIOM C
npasuTenibCTBOM CTaBpOMNO/LCKOro Kpas.

B Hosi6pe 2019 roga w3 HuaepnaHaos v Benukobputa-
HUM B CTaBPONOMLCKNIA Kpal ANnA ynydylleHWs KavyecTsa
MECTHOro MoronoBbs OBeL, 3aBe3nn 134 6apaHa-npowvs-
BOAUTE/NIA CEMW 3/INTHLIX MOPOJ MACHOIO Hanpas/ieHus
npoaykTnBHoctTn (B Tom uucne Lllapone, Aopcet Monn,
Mnb-pe-dpaHc, Ceudtep, Tekcens, LiBapténec un Mony6o-
MOpAbIii nencrep).

Mocne KapaHTUHa XMBOTHLIX OTMPAaBWIN Ha OMbITHYIO
crtaHumio BHUWOK nog CrtaBpononem, rae 3a HEMosHbIA
rog, 6bl1vM NpPoBefeHbl MHOFOYUC/EHHbIE 3KCMEPUMEHTHI,
CBA3aHHble C TEXHONOTMAMMU COAEPXaHUSA, KOPM/IEHUEM,
cenekumein N reHeTUKo 1 BOCMPOU3BOACTBOM cTaga. B
X0fie UccnefoBaHWi yyeHble MOAroToBWAIM HayYHO-MeTo-
[MYecKne pekomeHgaumm rno Ncnosib30BaHunIo MN1eMEHHOro
CKOTa GpPUTaHCKON W FO/NaHACKON Cenekunn B YCIOBUSIX
CesepHoro Kaska3sa. MpoeKT 6bl/1 BbIBEAEH HA MeXperno-
HaslbHbIM YPOBEHb. B HacTosLee BpeMs K ero peainsaumm
nogkntoyatoTcsa hepmepsl flarectarda, Kanmeikum n Kapava-
eBo-Yepkecun.
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MpasutenncTeo P® noppepxusaer
WAEH NPOANEHNA NbroTHOro
HAC po koHua 2022 ropa

B locaymy BHeceH 3aKOHOMPOEKT, B COOTBETCTBMU C KO-
TOpbIM MpeanaraeTca NPOAANTL CPOK AEACTBUA NbrOTHOM
Hynesoli ctaBku HAC npv MMnopTe 1 peann3auny Ha Tep-
putopun Poccun niaemMeHHOro KpyrnHoro poratoro ckoTa,
NnieMeHHbIX CBUHER, oBel, KO3, fiowagen, NTuupl, auy, a
TaKkKe NoslyYeHHOro OT HUX CEMEHU 1 IMOBPMOHOB A0 KOHLa
2025 ropa. Npasutensctso PP noaaepxunsaeTt naeto npos-
neHna nerotHoro HAC, HO TO/bKO A0 KoHua 2022 roga. Kak
oTMeyaeTcsl B MOSICHUTE/IbHOW 3anucke, AN KoMnaekTaumm
HOBbIX N MOAEPHU3NPOBaHHBIX MPOU3BOACTBEHHbIX MOLLIHO-
CTell poccuiickme XWBOTHOBOAbI EXErofgHO UMMNOPTUPYIOT
50—68 TbIC. NNIEMEHHbIX HeTefeli BbICOKOMPOAYKTUBHbIX
MOJIOYHbIX MOPOA; A1 UCNOSIb30BaHUA B CeNIeKLUM BBO3UT-
€S NIEMEHHOE MOro/fioBbe 1 GuomaTepuan CBMHeN, oBeL, 1
KO3; OCTaeTCsl BbICOKOW A0NS UCNONb30BaHNA UMMOPTHOTO
NnJeMEHHOro maTepuana B NTuleBoAcTBe. bnarogaps few-
CTBUIO NIbFOTHOM cTaBkn HAC npu nmnopTte 1 peanvsauymu
Ha TeppuTopUM POCCuM NIeMeHHOro cKoTa 1 nosly4eHHoro
OT Hero ceMeHu BbICBO60XAAl0TCA CPeACcTBa arpapues A1
pasBUTUSA CENbX03MNPON3BOACTBA.

[JevicTtBre nbrotHoi ctaBkm HAC B ycnoBusix BO3poOCLUEi
ce6ecToMmMoCT/ Ha BCex aTanax Npov3BOACTBa (BKIovas
WHBECTULIMOHHYIO (ha3y peasm3auun NpoekTa) okasblBaeT
NONIOXNTENbHbIN 3hEKT Ha (PUHAHCOBO-3KOHOMUYECKOE
COCTOSIHMe npoussoguTeneli mMosoka. OTMeHa NbroTHOW
craBkn HAC B TEKYLLMX 3KOHOMUYECKUX YC/IOBUAX NOBIeYeT
yBe/IMYeHne CpoKa OKynaeMoCTN MHBECTULMOHHbIX NPOEK-
TOB, CHVKEHME WHBECTULMOHHON akTMBHOCTU B OTpaciu,
KOHKYPEHTOCNOCOBHOCTM MNPOU3BOAMMON MNPOAYKUMN Ha
MWPOBOM PbIHKE, 3aMef/lIeHNne TEMMOB HapallnBaHUA Npo-
M3BO/CTBA MOJIOKa, OTMEYAIOT aBTOPbI 3aKOHOMPOEKTA.
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PenpoayKTuBHble NoKa3aTenum
rpeHbl rMOpPUA0B TYTOBOIo
Lenkonpsaaa ¢ yyactmem
napTeHoreHeTU4eCcKuUx camok

PE3IOME

OG6LLEN3BECTHO, YTO TYTOBbIN LUENKONPSA Pa3BOAMTCS BO BCEM MUPE TOMbKO B BUAE
rM6pMA0B NepBOro NOKOMEHNS C LIEMbo MaKCUMAbHOO UCMOMb30BaHus adhdekTa re-
Tepo3uca. Cepbe3HbIM NPENSATCTBUEM /151 3TOTO SBNSETCS HEBO3MOXHOCTL NOMYYEHNS]
YMCTBIX TMGPUAOB, HE 3aCOPEHHBIX POAUTENLCKAM MaTepuanom. [eno B ToM, YTo 6a-
GOUKM TYTOBOTO LLENKONPS/JA CNapuBaloTCs HEMe//IEHHO MOC/e BblieTa U3 KOKOHOB U,
TakyM 06pa3oM, MPOM3BOASAT YNCTOMOPO/HYH0 FPeHy. UYTo6bI M36exaTb crnaprBaHus B
npefenax Kaxaoi nopogpl, HE06XOAMMO ee CaMOK 1 CaMLOB 3apaHee, elLe 0 Bbixoaa
3 KOKOHOB, OTAENATL APYr OT Apyra, YTo6bl 3aTeM CKPECTUTL CaMOK OfHOI Nopogpl
C camMLammn Apyroii. 3To AOCTMXMMO NWLLb NPY TOYHOM Pa3feNeHnn 3NIMTHOTO MaTe-
puana Ha 060CO6NEHHbIE TPYNMbl CAMOK 1 CamLIOB. XOpOLUi addekT HabnoaaeTcs
Mp¥ UCMO/b30BaHNK B KAYECTBE KOMMOHEHTOB ANs co3aaHust 100% YnCTbIX TM6pUA0B
NapTEHOTEHETNYECKMX K/IOHOB M MEYEHHBIX N0 Moy nopof,. MpeanoxeHus 06 Ucnosb-
30BaHWM K/IOHOB XEHCKOTO MoNa B Ka4eCTBe OAHOTO U3 MapTHEPOB MPOMbILLIEHHOM
rmépuam3aLmn BOHUKIN Cpasy Xe nocne pa3paboTkm MeToAa aMeiioTyeckoro nap-
TEHOreHesa, 4aloLLero NoTOMCTBO TOJLKO XXEHCKOTo nona. W aTo He cnyyaliHo. [leno B
TOM, YTO UCMOMb30BaHME NApPTEHOK/IOHA B KAYECTBE OJHOTO 13 MapTHEPOB rM6pUaN3a-
LW UCKIOYAET MOJHOCTBIO MIEMEHHY0 paboTy C faHHBIM MaTepuasioM, T.K. TeHOTUN
K/IOHa He MeHsieTCsl Mo Noc/eoBaTe bHbIM reHepaLysiM 1 BbipacTaeT NPUMEPHO B fBa
pa3sa koathhMLMEHT PA3MHOXEHUS! B CBA3M C TEM, YTO FPeHa NapTEHOKIOHOB pa3BuBa-
€Tcsl B 0CO6M TOMBKO XEHCKOro nona. KpoMe Toro, NockonbKy NapTeHOreHeTUYECKNe
K/OHbI TYTOBOTO LUENKONPSAA CYLLECTBYIOT TOMLKO B BUAE CaMOK, TO MPY X UCMOMb30-
BaHUM B rTMGPUAM3ALIMN OTNAAAET CNOXHBIV 1 HETOUHBIY NpoLEece AeneHus Matepuana
1o nony. 3T0 NPUBOAMT K OYeHb CYLLECTBEHHON 3KOHOMUM BPEMEHN U CPeACTB. Mpu-
MEHeHUEe NapTeHOreHeTUYECKNX KIOHOB B MEpUAM3aLu ¢ 060enosbiM1 nopoaamu
NPUBOAMT K NosiBNeHMt0 100% YMCTbIX TMBPUAO0B C IPKUM FETEPO3KICOM N0 KOMMYECTBY
ANL, B KNafKax, No Macce Knafku n macce 1 siiua.

Reproductive performance
of silkworm eggs of silkworm
hybrids with participation of
parthenogenetic females

ABSTRACT

It is known that silkworm mulberry is grown worldwide only in the form of first-generation
hybrids to maximize the heterozoic effect. A serious obstacle to this is the inability to
obtain pure hybrids that are not clogged with the parent material. The factis that silkworm
butterflies mate immediately after leaving the nest and, consequently, produce pure
plant grass. To avoid mating in each sex, its females and males must be separated from
each other in advance, even before they leave the nest, and then a female of one breed
must cross the female with another male. This can only be achieved if elite materials
are clearly divided into separate women’s and men’s groups. 100% — but a good
effect when used as components for creating hybrids of pure parthenogenetic clones
and creating ground breeds. Proposals to use female clones as one of the partners
of industrial hybridization arose immediately after the development of the method of
ameotic parthenogenesis, which produces only female offspring. This is no accident.
The fact is that the use of parthenoclone as one of the hybridization partners completely
excludes breeding work with this material, since the genotype of the clone does not
change over successive generations and the reproduction rate increases approximately
twice due to the fact that the parthenoclone gene develops into a female individual only.
In addition, since parthenogenetic clones of silkworms exist only in the form of females,
when they are used in hybridization, the complex and inaccurate process of dividing
the material by gender is eliminated. This leads to very significant savings in time and
money. The use of parthenogenetic clones in hybridization with bisexual breeds leads
to the appearance of 100% pure hybrids with a bright heterosis in the number of eggs in
clutches, by the mass of the clutch and the mass of 1 egg.
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BeenexHue

KnoHunpoBaHve y TyTOBOrO LLEeKONpaAa OCHOBbIBAETCA
Ha NCKYCCTBEHHOM 3arycke Takoro Tuna HavyaslbHOro pas-
BUTUS ANLLEKNETKN, KOTOpPoe obecneyvBaeT MOMHy npe-
€MCTBEHHOCTb 3a4aTKoB poautens notomctBy. CyTb ero
3aknyaeTcs B cneaytowem. ECnun n3sneyeHHble 13 6pioLL-
Ka caMOK Heono040TBOPEHHbIE AlLA LWenkonpaaa norpy-
3UTb Ha 18 MWH B BOAY, HarpeTyto o 46 °C, TO X MOXHO
3aCTaBUTb Pa3BUBATLCA KakK On1o40TBOPeHHbIe [1].

Bonpocbl NapTEHOKNOHNPOBaHUSA U3y4annMCb MHOTUMU
yyeHbiMu [2, 6, 11]. [oka3aHO, 4TO C MOMOLLBIO UCKYC-
CTBEHHOI0 napTeHoreHesa Nerko BbIBOAUTb U HeOorpaHu-
YEeHHO J0/1T0 pa3MHOXaTb 63 HOpMasIbHOr 0 OM/1I040TBOpE-
HUSA 0co6ble, naeasbHO OAHOPOAHbIE NO HACNEeACTBEHHbIM
CBOWCTBaM /IMHUN-KIOHbI. OHW COCTOAT N3 O4HUX CaMoK, B
TOYHOCTU MOXOXUX APYr Ha ApYyra Kak NAeHTUYHble 6n3He-
Libl ¥ MOBTOPSIOLLMX MO CBOUM MPU3HaKaM UCXOAHYHO CaMKy,
13 KOTOPOIi 6b1IM 3BNEYEHbl HEONIOA0TBOPEHHbIE AlLa.

CTtpyHHuKoBY B.A. [10] yaanochk goka3aTtb BO3MOXHOCTb
NPUMEHEHNs NapTEHOKNOHOB B CeNekunn n ana rnbpnan-
3aumun. B KauecTBe mMaTepuHCKOlM NopoAbl ANs NPUroTOB-
NeHna rMbpuaos MCMOMNb3yeTCA XXEeHCKUA NapTeHOK/OH,
CoCTosILMIA M3 caMOK CO CTPOro OAMHaKOBOl Hacnen-
CTBEHHOCTbI0. DTO AaeT creayroLlme npemmyLecTsa:

1. TMépunabl UMEeIT BbICOKYH XXM3HECMOCOOHOCTb U Bbl-
paBHeHHbIe Mo hopMe 1 APYTrMM NPU3HaKaM KOKOHbI.

2. VicxogHyto gns rmbpuansaumm MaTepuHCKyo nopoay
(NapTEeHOKNOH) He HY>KHO AeNnTb Mo Moy, Tak Kak oHa Le-
JINKOM COCTOUT U3 CaMOK.

3. MonHOoCTLIO OTNagaeT nnemeHHasa paboTta Ha BCex ero
3Tanax, Tak kak Bce NnapTeHOK/IOHa/IbHble CaMKM reHeTunye-
CKWN ONHaKOBbI N HE U3MEHSOTCS MO MOKONEHUAM, Cefo-
BaTeNIbHO, HE HYXAalTcsa B 0T6ope.

4. TlonHocTbio OTMagaetT copTu-
POBKa KOKOHOB Ha FpeHaXHbIX 3aBO-
Jax Takxe B CBA3N C UX FTEHETUYECKMM
eAnHoobpasmem.

OKOHOMMYECKUI 3DEKT OT BHe-
OPEHNSA YNCTbIX KNOHaNbHO-NOPOAHBIX
rmépraoB MOXET 6blTb BbICOKMM, MO-
CKOJIbKY B HacTosllLiee Bpems 3acope-
HUe rmépunaoB UCXOAHBIMWU Nopogamu
JocTturaet, Nno pasHbiM MCTOYHMKaM,
50-70% [9] T.e. npeumyliecTBa ru-
6puamsalmm B LUEKOBOACTBE MC-
nonb3ylTca He 6o0nee yem Ha 30%.
Vicnonb3oBaHne e KNOHabHO-No-
poaHbIX rmépugos npuseget K 100%-
My reTeposucy.

Yyactve B rmbpugax MeyeHHbIX no
nosy nopog euwe 6Gonee o6nervaet
3a/ia4y, MOCKOMbKY Ha rpeH3aBofbl
NnocTynatT KOKOHbl MapTeHOK/NOHa,
coCTosILLMe TOMBbKO N3 CaMOK, U KOKO-
Hbl CaML0OB MEYEHHbIX MO Moy Nopoj,
[9]. Mpu copTnpoBKe KNOHasIbHbLIX KO-
KOHOB Ha nnems ocTtaetcs 6onbluas
4yacTb KOKOHOB (83—87%), T.K. 3TV KO-
KOHbI reHeTU4YeCKn ogHOPOaHbI. Koko-
Hbl CAML,OB MEYEHHO MO No/y Nopoasl
COPTUPYIOTCA MO CYLLLECTBYOLLMM Nnpa-
BUnam. Moépuasl Mexay KNoHOM 1 Mme-
YEeHHOW Mo Nony NoPoAOY OTANYaOTCA
NEerkocTbio NPUroToBneHns n obnaga-
toT 100%-011 unctoToii [4, 10].

13BECTHO, YTO K/IOHbI MO NPOAYK-
TMBHOCTU OTCTAIOT OT OBbIYHbLIX MOPOA,
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n3-3a [OEeNpeccuu, Bbi3blBa€MOl HECBOWCTBEHHbLIM JaH-
HOMY BUAY pPasMHOXEeHUA NnapTeHOreHeTUyeCKnm nytem.
OfiHaKo, B COCTaBe MWPOBOW KOMNEKUMW TYTOBOrO Lies-
Konpsiia cofepXarcs NapTeHOK/IOHbI, o6najatoLlime Hop-
MaJsibHbIMM /151 CAMOK MPOAYKTMBHbIMY KauecTBamu [3].

B HacTosILLee BpeMs peLleHbl U TEXHUYECKNE CMIOXHOCTU
aKTMBaLMM MHOTMX COTEH TbICAY KNaAoK AN1A nepeBoa Ha
napTeHoreHeTUYeCcKnii NyTb Pa3BUTUS.

Bce 370 yKka3blBaeT Ha peasibHble NPeAnockiky co3aa-
HWA 1 NPUMEHEHNS NapTEHOreHEeTUYECKUX aMenoTMUeCKNX
K/IOHOB A/151 MPOMbILLIEHHOW rMépuan3anumn TyToBOro Lwen-
konpsga [4, 9].

Lenb nccnepoBaHus

Llenbio nccnegoBaHnsa SBUNOCHL U3yYeHWEe penposnyk-
TUBHbIX CBOWCTB FpeHbl KNOHa/IbHO-NOPOAHbIX rMépnaos
TYTOBOrO LIeSKONpsaAa M OLeHKa BO3MOXHOCTU UCMO/b-
30BaHUSA 3TUX TMOPUAOB Ha MPOMbILLNEHHBIX BbIKOPMKax
Y36eknctaHa.

Martepuanbl u MeTOAbI

Pa6oTa No co3gaHWMio KNOHaIbHO-MOPOAHbIX TM6pUA0B
NPOBOAWNACH B I. TALLKEHTE B HAy4YHO-MCCNe0BaTEIbCKOM
WHCTUTYTE LLIENKOBOACTBA B N1ab0paTopun reHeTuKn TyTo-
BOro wesnkonpsga B 2015-2017 rogax Ha marepuanax Mun-
POBOIi KONeKLMM nopog TyToBoro wenkonpsaga HANLL.

B Hawewm nccnepgosaHun B Ka4ecTse Nopoa-KOMMOHEH-
TOB A1 CO3[aHnNs rmMbpuaos NCrnonb30Ba/INCh KNOHbI AMK
1 9MMK, nopogbl MrI, C-14, A-120. Nopoasl C-14, MI' getep-
MUWHMPOBaHbI MO NOJTy LIBETOM CEPO3HOI 060/104kM AnL, (C-
14) n LBETOM KOXHOI0 NokpoBsa ryceHut, (Mr).

B pa6oTe npuMeHanu cnegyoLme MeTofbl:

Tabsvua 1. PenpopyKTMBHbIE NOKa3aTenu uccneayemoix rm6puaos (2015-2017 roapi)
Table 1. Reproductive indicators of the studied hybrids (2015-2017)

Konuyecteo Hopmanb- Macca HopmanbHbIX

HBIX UL, LT, an, wr Macca 1 siiua, mr
565 275 0,487
589 287 0,488
626 302 0,483
594 250 0,421
595 257 0,432
639 323 0,506
582 285 0,484
589 290 0,493
637 308 0,483
577 260 0,451
566 253 0,447
634 320 0,505
540 240 0,444
500 231 0,462
637 319 0,501
Rl 220 0,385
570 221 0,388
622 304 0,488
550 266 0,484
SLEP 285 0,490
590 290 0,492
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1 — o6ulenpuHsaTas MeToanKa Bbl-
KOPMKM TYCEHUL, TYyTOBOTO LUEKONpS-

fal7l; 700

Puc. 1. KonnyectBo HopMasibHbIX AUL, B Knagkax rmbpuaos Ao 1 nocne otéopa.(2015-2017 rogpl)
Fig. 1. The number of normal eggs in the clutches of hybrids before and after selection. (2015-2017)

2 — MeToAuKa cenexkumn v nne-
MEHHOro Aena TyTOBOro Luenkonpsaaa
650

C OTGOPOM Ha BCEX CTaAUsIX pa3BUTUS
(sliyo, ryceHmua, KOKoH, 6abouka) [8];
3 — meTog oT6opa No ABuraresb-

626

039 637

634 637

622

HO aKTWBHOCTU TYCEHUL-OXWBIIEH- 600

ueB 1 6aboyek-camuos [5];
4 — meTo[ aKTMBaLMKN FPeHbl TYyTo-

565
550

BOrO LUeNKonpsaa K napTeHoreHeTu-
yeckomy passutuio [1].

500

Pe3ynbraTbl
Mbépuamnsaumns napTeHoreHeTnye-

Konnm4ecTBo HOpMasibHbIX UL, B KNAZKE, LUT.

CKNX KNOHOB C napofamu npoBoAu-
nacok no cnegytouleinn cxeme: AMK x M,
AlNK x C-14, AMNK x A-120, 9MNK x M,

450

400

594 582
577
572
i i | i

9MK x C-14, 9MNK x A-120.

B 2015, 2016, 2017 rogax Bce
rmépuabl BbIKAPMAIMBA/ICL CMECAMU
B TPEX MOBTOPHOCTAX N0 200 ryceHuwy,
B KaXKAOW. YUnUTbIBAIN PENPOAYKTUB-
Hble, 6M0NorMyeckKne n TexHonormye-
CKUNe XapaKTepuCTUKN rmopunaos.

B Tabnuue nprBeaeHbl OCHOBHbIE MOKa3aTen AL, co3-
OaHHbIX TM6pUA0B No rogam.

M3 Tabnunubl BUAHO, YTO MaKCUMasIbHOE KOIMYeCTBO KLY
B TpeTuii rog pa6otsl (2017) Habnogaetca y rm6pmaos AMK
x 1-120 (639 wr.) ANK x C-14 (637 wr.), 9MNK x 4-120 (637
wT.) BbicOKas Macca KnaZiok auvL, NpocniexmnsaeTcs y rnopm-
nos AlNK x #-120 (323 wt.), 9MK x MI" (320 wrt.). Macca 1
Afua okasanacb camoin 60bLon y rmépuaos ArK x A4-120
(0,506 mr), 9MNK x MrI" (0,505 mr). Takum o6pazom, ny4yinmmm
no penpoayKTMBHbLIM Noka3aTesnisaM 3a Bce 3 roga uccneno-
BaHWi okazanmck rmépugbl AMK x 4-120, 9MK x MI.

MockonbKy MokasaTenn NapTeHOreHeTUYECKUX JIMHWIA
TYTOBOFO LUENIKONPSiAa B CUMNY KOHCTAHTHOCTU K/IOHOB He
MOryT 6bITb U3MEHEHbI B poLecce 0T6opa, TO CeNneKLMoH-
Has paboTa NpoBOANIACH TO/IbKO C NOPOAAMU-KOMMOHEH-
Tamu.

PerynspHblii 0T60p KNafoK rpeHbl C BbICOKUM YMCIOM
Aavy, B Knagkax nopog Mr, A-120, C-14 u ncnons3osaHne
MX B rTMbpuamn3saumnmn ¢ KnoHamm, NpuBen K yBeIMYEHUIo Ko-
nMyecTBa HOPMabHbIX WL, B KnagKax BCex nsyvyaembix rv-
6pnaos.

Mo yncny auu, B KNagkax NPakTUyecky Bce rmbpuabsl npe-
BbILLAIOT KOHTpONb (Tabnuua 1). Ha nepsbii B3NS npe-
BblLLIEHNE 3TO MMEET He3HaUYUTE bHYI0 BenmymHy. OfHako,

AMKxMI
Il 2015r.

2017
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HaZ0 MMeTb B BUAy Apyrve npenmyLLiectsa KNoHa bHO-MOo-
PO4HbLIX TMH6PNA0B, O KOTOPbIX FOBOPUIOCH BhiLLIE.

[ns HarnagHOCTW, faHHbIE NO KONNYECTBY HOPMaslbHbIX
AUL, B Knagkax rmbpuaoB Ao 1 nocne otbéopa B nopogax-
KOMMOHEHTax NPUBOAUM Ha PUCYHKE.

Ha pucyHke ACHO BMAHO, KaK MU3MEHWUIOCb YNC/O ANl B
Knagkax KnoHa/bHO-MOpPOAHbIX rMbpnaoB nocne 3-x et
oT60pa Nyywnx KnagokK rpeHbl B NOpOAax-KOMMOHEHTax.
JlydLiMmm No KoNmM4ecTBy HOPMaslbHOL rpeHbl B KlafiKe oka-
3anmcb rmbpuabl AMK x A4-120 (639 wr), AMK x C-14 (637
wT), MK x A-120 (637 wT). NMOHATHO, YTO yBE/IMYEHNE YNC-
na avy, B Knagkax rubpraos Npov3oLLio B COOTBETCTBMM C
YBE/IMYEHNEM UYUCNa AUL, B KNadKax Nopos-KOMMOHEHTOB,
NMOCKO/bKY K/IOHbI B CU/Y X KOHCTAHTHOCTUM He HyXAarTcs
B CENEeKLMOHHOM OTGOpE.
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HosbIit BUA HACEKOMOI0
Ha3BaH B YecTb Kosupa-19

3oo0s0rv AHapeli Xananm n dHpuke Pync KaHumHo 13
ABTOHOMHOro yHuBepcuteTa Tamaynunac (Mekcuka)
onucaau nATb HOBbIX BUAOB OoC [JapeuHa. Camas ma-
NleHbKas U3 HUX 6bl1a 06HapyXeHa B Neprog KapaHTu-
Ha 1 nonyuyuna Ha3saHue Stethantix covida. Bugoson
3NUTET OCbl «covida» BbIbpaH yyeHbIMU AN Hamno-
MWHaHWSA O NaHAEeMUN KOPOHABWPYCHOW MHMEKUUW.
HoBbIi BMA, OTAnyaeTca OT Apyrvux npegcrasutenei
popa Stethantix He6onbWKM pa3mepom. OnvHa Tena
ocbl cocTtasffeT 3,5 MM, a A/IMHa nepefHero Kpbl-
na—2,8 mm. OT CBOEro 6/mxanLlero pogcTBeHHMKa —
Stethantix oaxacana — onucaHHbIA BUA OTAMYaeTcs
chopmoii sifiLeknafKkM U HECKONbKO 6onee A/IMHHbIMU
Lekamu.

3OTa 0ca, BEPOATHO, KakK 1 Apyrue 6nv3kue eii Buasbl,
napasnTupyeT Ha >yKax U3 CEMencTB [0/ITOHOCUKOB
1 6necTaHoK. XXnBeT Hacekomoe B LieHTpasibHon Ame-
pUKe 1 BCTpeyaeTCs NpaKTUYecKn No BCeli TeppuTo-
pun Mekcnkn 1 FBaTemasibl. YYeHble OTMeuatoT, 4YTo
ocbl [lapBuMHa — 3TO HacekoMble-napasuTbl, 06bIYHO
OTKNagplBatoLLMe CBOW AWLA BHYTPb MW Ha NOBEpPX-
HOCTb JINYNHOK ApYrnX BUAOB: 6ab04ekK, XYKoB, Mypa-
BbEB M MPOYMX, — YTOObI 06ecneynTb CBOEMY NOTOM-
CTBY 3arac CBexero Kopma.
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ToH BaH geH AKKep, MeHeaxep
0o Pas3BUTUD KOMMNaHun
Nedap Livestock Management
B BoctoyHoii EBpone n PO

UETBLIPE NMPNYNHbI B3ATb NO4 KOHTPO/1b
MNOTPEBJIEHVE KOPMA CBUHOMATKAMW

ABTOMAaTU3UPOBAHHOE KOPM/IEHWE Y/1yuLlaeT 3/10P0BbLE
CBUHOMATOK U MOBbILLIAET MPOAYKTUBHOCTb

CTpemuTenbHble TEMMNbI Pa3BUTUA OTPACK NPEAbABNAIT BbICOKME Tpe6OBaHVIFI
K X1UBOTHOBOaM. Ka)l(,qblﬁ JeHb CBUWHOBO/blI BO BCEM MUpPE CTanKMBatdTCA CO *’Hlﬁ‘

MHOXECTBOM BbI30BOB, B YaCTHOCTW — C HEOBXOAUMOCTbIO ONTUMU3ALMN
TEXHOMOTMYECKIX NPOLECCOB. Kak BbINOMHATL 60MbLIMIA 06beM paboT C
MeHbLLMM TPYA03aTpaTamm, ynyyllas npy 3TOM NoKasaTenm npofyKTUBHOCTN?

s
nedap

Kakue MHCTPYMEHTbI UCNONb30BaTh [/151 PELLEHNS JaHHbIX 3aay?

YT06bI MOBLICUTL peHTabebHOCTb
X03aicTBa N ero 3pgeKTUBHOCTb,
TEXHO/MOrNYecknii  mpouecc  gon-
XeH 6bITb oNTUMM3NpoBaH. U 310 B
nepByl0 ouvepeib 3aBUCUT OT TOroO,
BEAETCA /I KOHTPOSb 3a notpebne-
HMEM KOpMa /TakKTUPYOLWMMN CBUHO-
MaTkamu.

— Bbl 3ameyasnn, 4yto nocrsne ono-
poca cBMHOMAartka BOCCTaHaB/MBa-
eTcs O6bICTpee, ecnum oHa ynoTpe-
6nset 6osblWe KopmMa? — roBoOpuUT
ToH BaH pgeH Akkep, MeHepxep
no paseutuio Nedap Livestock
Management B BoctouHon EBpo-
ne u PP. — 3710 Takke BIMSET 1 Ha
yBE/IMYEHNE Y HEe KOoNnyecTBa MoJio-
Ka — COOTBETCTBEHHO, MOPOCATa Npu
OTbeme BeCAT 6osbLue.

B OOCTWMXEHUN MOCTaBNEHHOW Lenn NoMoryT aBToMa-
TU3NPOBaHHbIE CUCTEMbI KOPMAEHUS. OHN KOHTPOAUPYHOT
notpebneHne KopmMa B Nepmoj nakraumm, Tem cambiM no-

ABTOMaTU3MPOBAHHOE KOPMJIEHNE B MOLACOCHbIV Nepuos rnoBbILLaeT
pPoAYKTUBHOCTb Kak CBMHOMATOK, Tak v MOpPOCSIT, YTO crocobCcTByeT
MakcuMasibHOVi OKyrnaemMoCT MHBECTULINIA
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BblLLIAs NMPOAYKTVBHOCTb KaK CBMHOMATOK, Tak U MOJIOLHSI-
Ka, a rNaBHoe — MO3BOJIAT COKPATUTL 3aTpaThl BPEMEHN
W feHer.

DKCMepT PacKpbl/ YeTbIPe OCHOBHbLIE MPUYUHLI HEO6XO-
[IMMOCTMN KOHTPO/IA KOPM/IEHWS CBUHOMATOK MOCPECTEOM
aBTOoMaTM3auum,

ONTUMU3ALNA COCTOAHNA
OPrAHU3MA CBUHOMATOK

Mepuvop, nakTaumMm — camblii CNOXHBIA ANA NPOAYKTUB-
HbIX CBMHOMATOK, TaK KaK MM HY>XHO B Tpy pa3 60/bLue Kop-
Ma, YeM BO BPEMS CyNMOPOCHOCTH.

— ABTOMaTM3MPOBaHHOE KOPM/IEHUE NETKO YA0BNETBO-
pseT pacTywunii anneTuT NakupyroLWmMXx CBUHOMATOK, KOH-
TPONUPYs 4acToTy U 06bEM MOpLUUA, MFTHOBEHHO Mpefo-
CTaB/1sIs KOPM MO NepPBOMY 3aMnpoCy XUBOTHOIO, — CUMTaET
ToH. — CBMHOMATKa NnoslyyaeT HEO6XOAUMYH SHEPruKo Anst
BOCCTaHOB/IEHNS MOcne onopoca 6narogaps MakcMMasb-
HOMY NoTpebieHnto KopMa, YTO NoAAePXKMBAET ONTUMasIb-
HOe COCTOSiHMe opraHu3mMa M Crnocob6CTByeT BblpaboTke
TOro KO/MM4yecTsa MOJIOKA, KOTOPOro JOCTAaTOYHO ANs pa-
CTylllero nomMerTa.

[pyroii nokasaTenb ONTUMa/IbHOrO COCTOSIHWS OPraHn3-
Ma CBUHOMAaTK/ — 6bICTPOE BOCCTAaHOB/IEHUE U MPUXOS B
OXOTy Mocne oTbema nopocaT. VccnegoBaHmsa nokasanm,
4YTO KOpPM/IEHNE BBOJIO MasibiMM MOPLMAMU B TeYeHne OHSA
nomoraeT CBMHOMaTKaM noaAepXmsarb ONTUMasibHOe CO-
CTOsIHME, NO3TOMY MPUXOZA B OXOTY MPOMCXOAUT 3a 6onee
KOPOTKMIA NPOMEXYTOK BpeMeHwu [1].

YBEJINYEHUE PASMEPA NOMETA

Ecnu NoTPe6HOCTU NaKTUPYHOLLMX CBMHOMATOK B KOPM-
NEHNU MOMHOCTLIO YA0BMETBOPEHbI, TO 3TO MOMOXUTE/NBLHO
CKa3bIBAETCs 1 HA pa3mepe rnomMera.

— Vicnonb3oBaHre aBTOMaTU3NPOBaHHBLIX CUCTEM KOPM-
NIeHNs BNVSIET HA POCT pasMepa NoMeTa: Ha OAHOro Nopo-
CEHKa Ha CBMHOMATKY B rof, CTaHOBUTCA 60/blle, — KOM-

MeHTUpyeT ToH BaH AeH Akkep. — [laxe B He6O/bLIOM
X035CTBE YBE/IMYEHNe ITOro nokasaTens NpuBoAnT K J0-
NOSIHUTEIbHOMY [10X0AY.

CuctemMa aBTOMATU3MPOBAHHOIO KOPMJEHWS pasgjaeTt
KOPM B paBHble MPOMEXYTKU BPEMEHU, TEM CaMbIM CTU-
MYNUpYyst anneTuT y CBMHOMATOK 1 yBeNn4MBas ero nortpe-
6/1eH1e, YTO NOMHOCTLIO YAOBNETBOPSET NOTPEGHOCTM CBU-
HOMAaTOK. 3TO 06YCnaB/MBaeT ONTMMU3ALMI0O COCTOSHUSA
opraHusma, a 3aTeM 1 POCT pa3mMepoB nomeTa.
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NMOBbILUEHWE BECA NMOPOCHAT
NPU OTbEME

— Kak rosopunocbh paHee, 6narogaps aBToMaTusvpo-
BaHHbIM CUCTEMaM KOPMJIEHUS MakCUMasbHO YyBennyin-
BaeTca noTpebneHne kopma, MO3TOMY CBMHOMATKa, No-
Nyyas CBOl pauunoH, cTabunbHO BblpabaTbiBaeT HYXHOe
KO/IMYECTBO MOJSIOKA M CMOCOGHA MPOKOPMUTL PaCTyLLuiA
nomeTt, — gobasnseT akcnepTt. — B pe3ynbTaTe HeKoTopbie
X03ANCTBa, C KOTOPbLIMW Mbl COTPYAHUYAEM, NOKa3aIn Nno-
BblLLIEHNE Beca NOPOCAT Npu oTbeMe Ha 0,75 Kr.

YnyulleHne nokasaresns Beca npu oTbeMe NoIOXUTE b-
HO CKa3blBaeTCs Ha Ja/lbHellleM pocTe CBUHel 1 addek-
TMBHOCTU OTKOPMA: KPYrMHbI€ XXMBOTHbIE 3[40POBbI Y HOP-
MasibHO pasBuBatoTcs [2]. COOTBETCTBEHHO, Y (hepmepa
CHWXKaIOTCS PUCKM 3a60/1€BAEMOCTM CBUMHEN, N OH MOXET
TOYHO CNPOrHO3MpOoBaTh, KOr4a OHU nepenayT Ha OTKOPM,
4ero Hesb3s ckasaTb O NOPOCSTax C MeHbLINM BecoMm [3].

COKPALLUEHUE TPYOAO3ATPAT
U PACXOO0B HA KOPM

3aTpartbl Ha KOpM JOoCTurarT npumepHo 65—70% one-
pPauUMoHHbIX pacxofoB xo3saictea [4]. JOnoNHUTENbHO K
3TOMY NOCTOAHHO TpebyeTcsA BpeMs 415 pa3jayn Kopma B
KOPMYLLKWN HECKOJIbKO pa3 B IeHb 1 KOHTPO/1S 38 ero notpe-
6neHneM, 4TO camo No cebe ABNsSEeTCA TPYAOEMKUM NpPo-
Leccom, cocTtasnawwmm 30—40% oT obLmx Tpyao3aTpar.
Ho cuctema aBToMaTM4yeckoro KOpMIeHUsi MO3BONSET Cre-
ONTb 3a pacxo4amMu 1 3HauYMTelbHO CHU3UTb TpyAo3artparhl
Ha hepme.

— B HeKoTOpbIX aBTOMaTU3NPOBAHHBLIX CUCTEMAaX KOPM-
JIEHUS aKTMBATOPbI 3arycKalT nogadvy Kopma rno nepsomy
3anpocy CBUHOMATKN, — MOACHUN BaH AeH Akkep. — [Bn-
XEHMEM pblfia CBMHOMAaTKa MpMBOAUT akTuBaTop B AeW-
CTBME, YTOObI NOMYYNTb MEPBYIO NOPLUIO CBEXEro Kopma
M Janblie HaecTbCA BBOMK. Takoli noaxopn cokpaiiaeT
nepepacxof Kopma 1 BpemMs Ha ero AoCTaBky, a Takke 3a-
TpaTbl Ha KOHTPO/b 3a NpoLeccoM. B pe3ynbraTe B TeX XO-
3qiicTBax, rge pabotaeT cuctema € akTmpatopamu, noTepu
KOpMa CHU3NANCH Ha 4%.
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JIakTUpyIoLmmM CBMHOMATKaM HYXHO B Tpu pa3a GosibLIe KOpMa,
YeM CYnopOCHOCHbIM. ABTOMATU3MPOBAHHOE KOPMIIEHNE MOMOraet
MPON3BOANTENSM YAOBAETBOPUTL MOTPEOHOCTY CBUHOMATOK
C MeHbLUMMU TpyAo3aTparamm
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Nedap Livestock Management s814eTca MUPOBbLIM
Pa3PabOTUYMKOM M MOCTABLLUMKOM B OGNACTV aBTOMa-
TU3aLMM CENbCKOMO XO39MCTBa C CMNONb30OBaAHMEM
VHIAMBUAYANbHOM UOEHTUDUKALMM XKUBOTHBIX. 24
4aca B cyTku 6onee yem B 100 cTtpaHax Nedap no-
MOraeT GepMepam yrnpaBasTh B OOLLEN CITOXHOCTM
MUANTMOHHBIM moronoebem KPC 1 ceuHeln. bonee

40 neT KOMMNaHWg NPenOCTaBNIET PYKOBOAUTENIM

M TEXHONOraM HaZIEXHYIO MHOOPMaLWIO AN MPUHS-
TUS OMEPATUBHbBIX U CTPaTErMYeCKmx pelweHmnn. OHa
CTPEMUTCA MOMOYb GEePMEPaM CTaTb AYULLIVMK B
Mupe. B komnaHum Nedap, 3apermcTprpoBaHHOM Ha
oupxe, paboTaeT cabile /00 yenosek B 11 TOUKax u
BOCbMW MOAPA3AENEHNSIX.

Ynpasnsowmii hepMoii nosy4aet aBToOMaTMyeckoe yse-
[OM/EHNe 0 NPo6iemMe UM CHMXEHUN NoTpebneHns Kop-
Ma, eC/i1 CBMHOMATKa He aKTUBHa 1 He 3anpallunBania KopMm
B TEUEHME 3a[,aHHOI0 NPOMEXyTKa BpeMeHu. B pesynbrate
y COTPYAHUKOB X035IiICTBa 0TNajaeT HEOGXOAUMOCTb Kax-
[blli pa3 NMYHO NPOBEPSATL KOPMYLLKW Ha NPeaMeT Hefoe-
[EHHOro Kopma, 4YTO MO3BOJISET UM COCPEeAOTOUYUTLCS Ha
Opyrux 3ajavax.

UTOGbI MOBLICUTL PEHTA6ENbHOCTb XO3ACTBA, 3KOHO-
MUYECKYH 3D(hEKTUBHOCTb, NMPOAYKTUBHOCTL XMUBOTHbIX, &
TaKXe yNyylnTb UX 340POBbE, 0GECMEUNTL MAKCUMASTbHYHO
OKYNnaemoCTb UHBECTULMIA, BO3bMUTE MOA KOHTPO/Ib KOPM-
NleHNE CBMHOMATOK C NMOMOLLbH0 aBTOMATUYECKOW CUCTEMbI
Ha y4YacTke onopoca — 3TO K/o4eBol hakTop adekTrB-
Holi paboTbl.

YTo6bl y3HaTbL 60/bLUE, CBAXMUTECH C TOHOM BaH AeH AKKEPOM
e-mail: livestock-ru@nedap.com unu noceTuTe cait
https:/farrowingfeeding.nedap-livestockmanagement.com/ru

thepigsite.com/genetics-and-reproduction/weaning/maximum-
productivity.

3. K. Stalder. Monitoring and maintaining proper condition in
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4. Pork Checkoff. Hog-corn price ratio. 2020. https://www.
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CBuHOMATKa PbisioM 3aryckaeTt 6ecnpoBOAHON akTMBaTop
Nedap, 4T06b! M0AY4UTE AOMOTHUTESLHYIO MOPLMIO0 KOPMA.
C roOMOLLbIO 3TOV (YHKLMM XNBOTHBIE M10J1y4al0T KOPM BBOJIO,
HO HEBGOJILLUVMU HACTIMY
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CEPTEV MO3ABWH: «MOATOTOBKA BETEPUHAPHbIX
BPAYEN AOJ/IKHA BK/TKOYATB BOJIbLLE MPAKTUK»

BCTynmBLUMIA B JOMKHOCTL peKTOP MOCKOBCKOM rOCyAapCTBEHHOM akafeMun BeTepUHapHOA MeAULMHBI 1
ouotexHonormm — MBA nvenn K.M. CkpsibuHa Ceprein BnagummnpoBsu Mo3561H cunTaeT, yto cpasy nocne
OKOHYaHMA BY3a BbINYCKHUK AOMKEH YMETb W Ha BbICOKOM YPOBHE MAaH1poBaTh U NPOBOAUTL HAy4HbIE
nccnegosaHns. Ho ons aToro cuctemy noAroToBKW CTYLEHTOB HEOOXOANMO BbICTPOUTL B COOTBETCTBUN
C Tpeb0oBaHUAMU COBPEMEHHOIO CENbCKOXO3AACTBEHHOrO NPOM3BOACTBA, HAYUYHOW AEeATENbHOCTU W Ha
OCHOBE MeXJyHapoAHOro onbita. O TOM, KakuM AO/MKEH CTaTb 06pa30BaTe/ibHbIi NpoLecc, 1 0 CBOeM
nyTv B Hayke Cepreil BnagMMmMpoBMy pacckasa B MIHTEPBbI0 XYpHay «ArpapHas Hayka.

MpuHaTo cyuratb, YTO BCTynsieHWe B [OJ/DKHOCTb HOBOIO,
Tem 6osiee MOJIOA0r0, KaK Bbl, PYKOBOAUTES, — ATO 3asiBKa
Ha pecpopMupoOBaHMe BO3raBASIeMOro UM yupexaeHus, ne-
pecTpoliky paboTsl ¢ Lesnbio NnoBbileHNs 3¢pPEKTUBHOCTH.
Kakune HanpaBneHHble Ha 3T0 ugeu v npeobpa3oBaHus Gy[yT
BHeapsATbes? [logenntecs cBOUMU NIAHaAMU.

pUHapHOli MeAuLMHbl U BMOTEXHONMOTUN MMEHU

K.W. CkpsibuHa — cTapeiiumnii By3 B 06nactu BeTe-
PUHAPHOrO U 300TeXHWYeckoro obpasoBaHuss. OH nmeeT
CNaBHyl0 MUCTOpUO 1 Tpaguumn. OJHaKo, Kak HOBbIA py-
KOBOAMTENb, S MOHMMA0, YTO TPaHcopMaLluMs BbICLLETO
06pa3oBaHNA CTaBUT HaC Nepes HeoO6xoAVMOCTbIO Kapau-
Ha/IbHO nepecTpauBaTtb CUCTEMY MOAFOTOBKU CTYyAEHTOB.
CerofHa By3y He o6onTuch 6e3 uudposmsaumm, a npo-
rpaMMbl 06y4yeHusi crnegyeT OpUEHTMPOBATb Ha KOHEYHBIA
pe3synbTaT. CunTalo, YTO Haln BbIMYCKHVKN Cpa3y nocrne
OKOHYaHMA aKagemMun AO/MKHbI 3PMEKTUBHO N C NOMbL30A
NPVMEHATb CBOU 3HAHWUA B arpornpoMbILLIEHHOM KOMIIeK-
ce, nNiaHnpoBaTb U NPOBOANTL Hay4Hble NCCeaoBaHUA Ha
BbICOKOM YPOBHE, 6bITb FOTOBbIMU CAMOCTOATE/IbHO NPUHU-
MaTb peLleHns 1 MPOTUBOCTOATb HOBbLIM BbI30BaM.

,, MOCKOBCKasl rocyapCTBeHHasl akagemusi Berte-
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Kakas ponb npu 3T0M 40/KHA OTBOAUTLCS [OMNONHUTE/BHO-
My 06pa3oBaHuio?

«06yYeHNe A/MHHOK B XM3Hb» CTAHOBUTCSI OCHOB-

HOW MapagnrMoli COBPEMEHHOW BbICLUEN LUKO/bI.
MpamOTHbIV cneunanncT AO/MKEH MOCTOSIHHO COBEpPLUEH-
CTBOBaTb HE TOJIbKO MacTepCTBO MPaKTUYECKUX HABbIKOB,
HO 1 6bITb XOPOLLO MNOArOTOB/IEH TEOPETUYECKN. VIMEHHO
NnoaToMy B akafileMuu cyllecTByeT VIHCTUTYT MOBbILLEHMS
KBaMhuKaumm, rae obydyaroT abUTYpPUEHTOB, CTY[EHTOB
1 Bpaueli. OfHaKo NOBbIWEHNE KBa/IM(PUKALMN HE MOXET
6bITb peann30BaHO TOMBLKO CUIaMKU NpenogasaTenei aka-
[eMUK, Mbl NPUB/IEKAEM ELLE U MPaKTUKOB, MMEHHO MO3-
TOMYy 60/1bLUMHCTBO HALIUX NPOrPaMM NpPoxoasaT B hopme
CeTeBOro 06y4YeHNsi COBMECTHO C BETEPUHAPHBLIMU KIMHU-
Kamu, 1abopaTopusiMn U Hay4YHbIMU OPraHN3aLMSIMU.

, [JononHutensHoe o6pasoBaHWe, WM KOHLENuUs

MpuHateie 06pa3oBaTenibHble U NPOpECcCUOHalIbHbIe CTaH-
AapTbl MO3BO/ISIOT BaM BbICTPauBaTh 3PPeKTUBHbIA obpa-
30BaTesibHbIii MPOLECC, UJIN e YTO-TO B HUX Bbl MPEAJI0XN-
J1n 6bl NOMEHATH?
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CerogHa Mbl peannsyem obpasoBaTtefibHble Mpo-
,, rpaMmbl NMOCNEAHEro NOKOSIEHUS, OCHOBaHHbIE Ha

hegepanbHOM rocyaapcTBeHHOM 06pa3oBaTesib-
HOM cTaHgapTe (ProC 3++), koTopsbli B 2018 rogy 3Haun-
TefbHO YNy4LnAn. B HeM 6bIn y4TeHbl OCHOBHbIE MOM0Xe-
HUSA, NpensiokeHHble B npodctaHgapTe «BeTepuHapHbIi
Bpay». UTO OYeHb BaXHO, OOKYMEHT paspabarbiBaica C
yyeToM npepnoxeHuii pabotogateneii. OgHako paboTa Ha
3TOM He OCTaHaBNMBAETCS, U Mbl BCe 60/bLUIE YUNTLIBAEM U
npvBnekaemM mMexayHapoAHblil OMbIT, KOTOPbIA NOKa3bIBaET,
4YTO Ha MPaKTUYeCKy MOArOTOBKY BETEpPMHAPHBIM Bpayam
1 300TEXHUKAM HYXHO yaenaTb 60nblue yuebHOro Bpeme-
HW, YTO 1 6bINO 3a10KeH0 B PIOC 3++.

Mpogeccopcko-npenogaBaTesnbCKUil COCTaB B CEJIbCKOXO-
39i/iCTBEHHbIX N BETEPUHAPHbIX BY3aX CEroAHs, kak npasu-
J10, BOCTAaTOYHO BO3PacTHOIA. [pu 3TOM nonyyaeTcs, 4To Bbl
cerofHs, no cyT1, pyKoBoAuUTe TeMu, KTO paHee pyKoBOAWU
Bamu. [TomoraeT s Bam 370 B paboTe unm cospaeTt TPYAHO-
cTn? Kak Bbl BbICTpanBaeTe KaapoBYyIO MONNTUKY?
, , NPONAEHHbIN 3a 28 neT B akageMun NyTb OT CTYAEH-
Ta 1 acnupaHTa [0 3aBegyloLero kadeapoi n pek-
Topa Mo3BOMIMA Y3HATb MOTEHLUMaN KakAOro COTpyAHMKa,
cUnbHble U cnabble CTOPOHbI KXo kadenpsl, YeTKO Mo-
HUMaTb BO3MOXHbIE TOYKW POCTa N0 OTAENbHLIM Hanpas/e-
HUAM. YTO KacaeTcs kaapoBOi MONNTUKK, AieNato CTaBKy Ha
MOMOAbIX, TEX, KTO MMeEeT OnbIT paboTbl HA NPON3BOACTBE.
Ye ceiiuac paspabaTtbiBaeTcs WU BHeAPSeTCSA KOHuenuus
CTUMYNNPOBaHNSA MONOAbIX Npenojasareneil AN 3awmnThbl
KaHAVOATCKMX U OOKTOPCKUX AMccepTauunii, npeMmpoBa-

HVE Mo pe3ynibTaTam NPOXOXAEHNSA NMPAKTUKM B XO35ACTBAX
1 Ha NPeANpUATUSX peaslbHOro CEKTopa 3KOHOMUKM.

CnoxHblii Bonpoc. Ckopee, NOMOraeT, MOCKO/bKY

Cepreii Bnagumuposuy, Baluy y4eHUKW, CTYAEHTbI B COL-
CeTsX Ha3bIBalOT Bac Tpe6OBaTeanblM, HO cnpaBeg/INBbIM
npenogaBatenem. OHu GnarogapsiT Bac 3a MOJy4YeHHble
3HaHus. YT0, NOMUMO NPOrpamMMHOro Kypca, Bbl CTPeMM-
ek A0 HUX oHecTn? Y Bac ecTb CBOM NpenofaBartesibckme
«CeKpeTbl», YTOObI yB/I€Yb ayAUTOPUIO?
CekpeT, HaBepHoe, ecTb. UTo6bl NoNy4nTb AOBEPUE
, , 1 YBaXeHWe CTYeHTOB, Hy)XHa 1l060Bb K TOMY Aeny,
KOTOPbIM 3aHUMAaeLLbCs. Y MeHsl 3TO Mosi npodec-

cus, mosi Almamater. CTy€HTbl YyTKO OLLEHMBAKOT 3aunHTe-
pecoBaHHOCTb NpenogaBaTensi, ero NpPogecCUoHaIbHbIN
YPOBEHb, a [MaBHOE — XefaHne oTAaTb YacTb CBOWX 3Ha-
HWIA, CBOEW NOBBU K akageMmm 1 npodeccumn. Ecnm Tel npn-
LUeN Ha 3aHATNA HEMOArOTOBMEHHbIV UK Bedellb NnpegmeT
CTPOro No y4e6HUKY — He A06beLIbCA HU XOPOLUMX 3HaHWA,
HW yBaXKEHNS CTYIEHTOB.

MoxeT nn Baw onbIT paboTsbl CO CTYBEHTaMU OTPA3NTbCS Ha
006pa3oBaTesIbHOM NPoLecce By3a, YTo Obl Bbl XOTeJIN B HEro
npuBHecTn?

O6pas3oBaHMe A0/MKHO BbiTb OTKPbITLIM, MOHATHLIM
,, 1 NpogeccnoHabHbIM. Mbl 6yieM pa3BuBaTb WMH-

TEpPaKTUBHbIE MOAENN OOYYEeHMWsl, COXpaHsisi Tpa-
OVLUN NPaKTUYECKO paboTbl C XMBOTHBIMWU B YC/IOBUSIX
nabopartopuii, KNMHUK N X03AincTB. Heobxoammo 60/bLue
npvBnekaTb K NpenoiaBaTesibCKon AeATeIbHOCTU NPaKTu-
KOB, YUYeHbIX, KOTOpble MOrYyT AaTb HalMM OGydaroLmmcs
aKTyasibHble CBEEHNS 1 HayunTb UX paboTaTb Ha TOW Npu-
6GOpHOIi 1 MaTepuranbHO 6a3e, KOTopasi UMeeTcs Ha Mpo-
N3BO/ACTBE.

Kak, Ha BaL B3rnsA, AOMKHA BbICTPaUBaTbCs paboTa By3a ¢
npeanpusaTUIMU, rRe CTYAEHTbI MOr/n Gbl MPOXOAUTb MPO-
U3BOACTBEHHYIO NpakTuky? Kak pelwaertcs npo6nema Tpy-
AO0YCTPOICTBA BbiMYyCKHUKOB?

120 opraHmnsaumsamMn, B KOTOPbIX MPOXOAAT npak-

TUKY Halun CTyAeHTbl. IOTO rocyAapCTBEHHbIE
cnyx6bl cy6bekToB Poccuu, ctaHumm no 6opbbe ¢ 6ones-
HAMM XXMBOTHbIX, BETepUHAapHbIE KIMHUKW, nabopaTopuu,
HayyHble LeHTpbl. Hawmnm cTyaeHyeckne cneumanmsnpo-
BaHHble OTPAAbl NMPOXOAAT MPAKTUKY Ha MPeanpuaTuaX
xofauHra «3ko-Husa», ycnewHo npoLuin neperosopsbl ¢
TK «HepKkrn30B0O» Ha Hay4HY0, NPaKTUUYECKYI0 CTaXKMPOBKY
CTYAEHTOB M NpenojasaTeneli akagemuun. Ha cerogHsi-
HUIA [OeHb HawKn BbIMYCKHWKN BOCTPe6OBaHblI Ha PbIHKE
Tpyga. 78 NpOLEHTOB U3 HUX OCTAKTCH MOC/E BbiMycKa
pa6otaTb No cneunanbHOCTU. CTyAeHTbl JO/MKHbI caMu
onpeaennTbcs € BbIGOPOM crneunann3aumm n HavymHaTb
rOTOBUTCA Y)XXe Ha paHHUX Kypcax, B TOM 4uCfe YUUTbl-
BaTb 6yayLlyio chepy AeATeNbHOCTU Npu BblIGOpe MecT
NpaxkTuK.

,, AKaZemusa 3aknawuuna gorosopbl 60n1ee yem co
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Bac 3HaloT kaK BeTepUHapHOro Bpaya BbICOKON KBannpuka-
L B 06/1aCTU XUPYPruyecKoro Ie4eHUs MesIKuX fJOMaLLIHNX
U 9K30TUYECKMNX XUBOTHBIX. KaK Bbl npuLLIIN B BETEPUHapUIo,
noyemy Bbl BbIOpanu aTv HanpaBneHns?
,, Ho. Moii oTel, Mo3s6MH Bnagmmnp CepreeBuny 6bin
BETEPUHAPHBLIM BPa4yOM, BbIMyCKHUKOM akagemuu,
3aCny)XeHHbIM PabOTHUKOM arponpoOMbILLIEHHOrO KOM-
nnekca, AMPEKTOPOM COBX03a, 3aMecTuUTe/IeM [NlaBHOro
BeTepuHapHoro Bpaya MockoBcKoli o6nactu. A ¢ getctea
Habnoaan 3a ero paboToi, yunacsa NOHMMaTb U II0OUTB XN-
BOTHbIX. [1/15 MEHS 3TO CTa/10 OCO3HAHHbIM BbI6OPOM hop-
MVPOBaHWA AVHACTUM BeTepuHapHbIX Bpayei. CerogHs no

MOVM CcTOMam cobupaeTcst AT MOW CbiH, OH FOTOBUTCS K
NocTynneHn0 B MOCKOBCKYO BETEPUHAPHYIO akageMuio.

CraTb BeTEpPUHAPHBLIM BPAYOM s PeLLuns Hec/yyaii-

CtaB peKkTopoM, coxpaHsieTe Jin Bbl CBS3b CO CTYAEHTaMM,
npojgosnkaere 3aHUMatbCcs npeno,qasarenbc:(oﬁ Aaesitesib-
HOCTbIO, HAaYKOW, MPaKTUKOA?
,, OTBeYaeT 3a BCe Hanpas/neHnsa AesTeNbHOCTN opra-
HU3aunn 1, B NEPBYIO o4epepb, 3a XO3AACTBEHHYHO
OesATeNbHOCTb, CTpaTernio pas3BuUTUs U BHeAPEHME VHHO-
BaLMOHHbIX NOAX0A0B B 06pa3oBaHMn. BmecTe ¢ Tem, He-
BO3MOXHO MMeTb npeactasneHns o6 obpa3oBareslbHOM
npouecce, BUAETb €0 CU/IbHbIE U CNabble CTOPOHbI, ecnn
camoMy He npenogasatb. Henb3a TpeboBaTb OT Apyrux
HayuYHbIX OOCTWXEHWA, ecnm caM He 3aHMMaellbCsl Hay-
KOW. Mo3TOMy CTapatoCb COBMELLATb aAMUHUCTPATUBHYHO
paboTy c y4yeboM M MPaKTUYECKON [EeATENbHOCTbI, Yn-
Tato neKkumu, pykoBoXy acnmpaHtamu n3 Poccun n apyrmx
cTpaH. MNog MoVM pyKOBOACTBOM 3allMLLEHbI AUccepTaumm

acnupaHToB u3 Ernnta, TannaHga, NnpoomKatoT obyyeHne
acnupaHTbl U3 dpaHumn, TyHuca n Anxmpa.

PekTop By3a — KpaiiHe 3aHATOWN YeN0oBEK, KOTOPbI

EcTb MHeHWe, 4TO B BeTepUHapUy Hafo YCUINBATb UMEHHO
CesbCKOXO03SiiCTBeHHOE HarnpassieHne, MocKosbKy OHO pa-
6oraet Ha obecneyeHue NPOU3BOACTBEHHOI 6E30MacHOCTH.
,, 6GVHa» SIBNAETCA rocyAapCTBEHHLIM 06pa3oBaTesib-
HbIM YUpeXaeHem, B NepByio o4epesb OPUeHTUpo-
BaHHbLIM Ha o6ecneyeHne pasBUTUS arpPornpPOMbILLIIEHHOrO
KOMMJIeKca, KOHTPO/IS 38 KAYeCTBOM 1 6€30MacHOCTbI NPO-
[OYKUMU XXUBOTHOBOACTBA, 3alUTY XXUBOTHbIX U YesloBeKa OT
3a6oneBaHuii. MoaToMy B CTpaTernv passuTus akagemum

OCHOBHOE HanpasfieHne — pa3BUTUE Y CTYAEHTOB Teope-
TUYeckKoit 6a3bl, NMPAKTUYECKUX HABLIKOB Y YMEHUSA paGoThl

dre0Yy BO «MTABMub — MBA nmenn K.W. Ckpsa-

C CEe/IbCKOX03SIMCTBEHHLIMU XUBOTHLIMU. [N151 3TOrO B NPO-
rpamme NoAroTOBKU BeTEPUHAPHBLIX Bpayeil ecTb nNpochu-
NiN3aumsi 06y4YEHNA CTYAEHTOB, YEro HET HU B OAHOM ApY-
rom By3€: y Hac, HauMHasi C TPETLETNO Kypca, BCE CTYAEHTbI
thaky/nbTeTa BeTepUHApPHOV MeAVMUUHbI Pa3fensioTcs Ha
NpocounbHbIE FTPYNIbI, KAXKAAS U3 KOTOPbIX HaNpaBfieHa Ha
yrny6neHHoe n3yuyeHue NaTonoruii CBUHew, KpynHoro pora-
TOrO CKOTa, NTULLLI UK flolwageid. 3a ocTaBLIMeCs TPU roaa
06yuYeHVs Takve CTyLEHTbI MOJTydYatoT CeLMaM3aLmio B Co-
OTBETCTBUM C BblIGPaHHbIM HanpaB/ieHNEM BETEPUHAPUN 1
NPOXOAAT NPaKTUKY Ha NPeAnpPUSTUSIX arponpPOMbILLIEHHO-
ro KOMmnnekca, rae paboTalT C COOTBETCTBYIOWMMMN CEMb-
CKOX03AACTBEHHLIMU XUBOTHBIMU.

Pacckaxute npo mexayHapoAHble HanpassieHus B akaje-
MUK, KaK OHN [OJDKHbI Pa3BUBaTLCH?
,, HapoAHOe COTPYAHWYECTBO C BEAyLUUMU Y4eOHbI-
MM LieHTpamu. Ha cerogHsilHuii AeHb By3 rOTOBUT
crneunanncTos U3 51 cTpaHbl MUpa, NPOBOAUT COBMECTHbIE
HayyHble uccnefoBaHusa ¢ 12 ctpaHamu. Kpome Toro, B
2018 roay akagemus nNpoLuna akkpegmTaumio n ctana adp-
hnnMpoBaHHbLIM YneHOM EBponelickoi accounaumn Bbic-
LIMX BETEPUHAPHbIX y4eBHbIX 3aBeEeHNI, TeM caMbIM NoA-
TBEPAMB BbICOKME CTaHAapTbl 06pa3oBaHusA 1 B npouecce

paboTbl KOMUCCUM MOJYUMB LIEHHbIE COBETLI MO Aa/bHeN-
LeMy yydLLIEeHU0 06pa3oBaTeNlbHOro npoLecca.

Haw akagemus Bcerga 6bina BOB/eUEHa B MeXay-

Kakum Bbl BUguTe GyApyljee pPOCCHIACKON BeTepuHapun n
BY30BCKOro BeTepUHapHoro obpa3oBaHus, kakue 3agaqm n
BbI30BbI CTOSIT Nepes Hamu?
, , CBfA3aHO C HabnAaLWMMCS B NOCNeHNE HECKOb-
KO NeT pa3BuUTMEM arpornpoMbILLIEHHOIO KOMMIeK-
ca B uenom. NMprmeHeHne NHHOBALMOHHbIX NOAXOA0B 1 Me-
TOA0B XUBOTHOBOACTBA, paclUMpeHne NPON3BOACTBEHHOM
6a3bl C MCMONb30BaHWEM BbICOKMX TEXHOMOTUIA AWKTyeT
HeobXx0AMMOCTb NOALIOTOBKM BbINYCKHMKOB, 06nagaroLmx
3HaHUSAMW B CaMbIX pa3HbIXx 061acTax, HauMHasa oT Mopdo-
NIOTUM U AMArHOCTUMKM 60ne3Heli XMBOTHbIX, 3akaHuMBast
YMEHNEM NPUMEHSATb Ha NPaKTUKe LMdpoBble TEXHOMOMNN,
aBTOMaTU3NPOBaHHbIE CUCTEMbI YNpaB/ieHns npolecca-
MW NPOU3BOACTBa M obecrneyeHnss GUonornyeckolri 6eso-
NacHOCTU arponpOMbILLIEHHOrO KOMM/IEKCa. YBEpeH, 4YTo
COBpeMeHHasn BeTepuHapHas BbiCLUAas LIKOMa CNpaBUTCs C
37Ol 3aa4eil, 1 HOBble NMOKONEHUSI BETEPUHAPHBIX CneLm-

anncToB 6yayT pellaTb 3a4aqun, KOTopble NOCTaBUT Nepeg,
HMMW PYKOBO/ACTBO HaLLero rocyaapcraa.

Byayliee poccuiickoli BeTepuHapun, 6e3ycnoBHo,
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AGRONOMY

MAKCIVIM YBAWOOB: «CMPOC HA OPFTAHVNUECKYHO
MPOAYKUUIO BYOET HAPACTATb»

AkTyasibHble BONPOChI pa3BuTus poccuitckoro AlK Ha CoBpeMeHHOM 3Tare, B YaCTHOCTW UCMOMb30BaHNA
9KO/IOTUYECKM YNACTBIX TEXHONOTMIA MPU NPOU3BOACTBE CEMbXO3MNPOLAYKLMA N MUHUMU3ALM NOCNEACTBUIA
naHaemuu, 0BCyaUNn y4yacTHUKM NaHenbHoM amckyccum «Hi-tech VS ECO 3emnepenue». Ouckyccus
cocTosinacb B pamkax fenosoi nporpammsl Il CTonbinuH-thopyma «/IMMyHHas cucTeMa MUPOBOWA
3KOHOMMKM», NpoLeLero Ha naowaake MIrIMMO ML, Poccuun.

B xoge mMeponpuaTua 3aMMUHUCTPA CebCKOro X03sii-
cTBa P® Makcum YBaliioB akL,eHTUPOBas1 BHUMaHMe Ha Me-
pax no obecneyeHno 6ecnepeborHoi paboTbl CENbX03TO-
BapornpoussoguTeneli B ycnoBusix naHAeMnm, B TOM ymcnie
Ha ee Haya/lbHOM aTane. «Kak To/IbKO 06bABUN, YTO Y HaC
HayMHaeTCcsa NaHgemMus, NIAN Havyan cKynatb NPoAyKTbl C
NosIoK Mara3vHoB, — HarnoMHW/ OH. — Y BCex cpasy BO3-
HWKNO OLLyLLIeHMe, YTO He XBaTaeT NpoayKumm (puca, rpey-
KK, caxapa). Mbl Ha4anun cuntaTb 3anacbl, octaTku. Ha ToT
MOMEHT Y)Xe CTas10 MOHATHO, YTO B 3TOM rofy y Hac 3anacos
He MeHblLe, YeM B MpeablayLni nepuos, a no HEKOTOPbIM
no3numam gaxe 6osbLie». Bblio ycTaHOBMEHO, YTO CETU U
MarasuHbl He YyCneBatoT BblKNaAblBaTbh CEbX03NPOAYKLMIO
Ha CBOW MOJIKW. 3aTeMm y HUX onycTenu cknagpl. «<Mbl COCTbI-
KOBa/IM CeTU C NPOU3BOANTENSAMU, KOTOPbIE A0 NaH4eMUn
He MOI/M NoNacTb Ha MONKN CETEBUKOB, — pacckasan Mak-
cuUM YBaingoB. — Mbl Aanin MarasnHamM CNMCOK KOHKPETHbIX
npovssoanTenei KayeCcTBEHHOW NPOAYKLMN, HE UMEBLLINX
B CUly onpefeneHHbIX NPUYNH BO3MOXHOCTU NonacTb Ha
noskn pegepanbHbix ceTeli. CeTu cokpaTuam CBOW AOro-
BOp. CokpaTuam NpoxoxaeHne Aorosopa B CBOMX CTPYK-
Typax. Takum o6pa3om, 60/bLIOe KOIMYECTBO Ce/bX03TO-
BapornpoussoguTeneii Noay4YMnn AOCTYN Ha PbiHKKA CHbiTa
Taknx KpynHbIx ropogos, kak Mocksa, CaHkT-IeTepbypr n
apyrve». B pesynbrate 6bina pelleHa efsa HameTuBLLAS-
cs npobnema gedmunta NpoayKToB, N HaceneHne yaanoch
obecneynTb NPOAOBONLCTBMEM B CIOXHbIV Nepuog naHae-
MUN.

B HacTosilee Bpems Bce 60sblue pOCCUSH BbibmpaeT
NPoAyKUMI0 OpPraHMYecKoro NpomnsBoAcTea. 3aMMUHUCTPa
OTMETU/1 B&XXHOCTb pa3BUTUA CEerMeHTa opraHM4yeckom npo-
OyKUMN KaK HOBOrO, MepCcrneKTVBHOro atana pasBuTuns oTe-
YEeCTBEHHOIO arponpomMbILL/IEHHOrO Komnaekca. B Havane
Tekyllero roga B P® BCTynua B cusly 3aKOH 06 opraHuye-
CKOM Ce/nbCKOM X03AACTBE, a CErOfHS B peecTpe Takmx npo-
n3soauTteneii 37 pOCCUIACKNX OpraHm3auniia, CoobLLNA OH.

«OpraHnyeckoe cefibCkoe X0351MCTBO — 3TO «NpemMunasib-
Hblli» KNacc, NPoAyKUns, KoTopas ecTb BO BCEM MUpe, U Mbl
OYeHb pagpl, YTO CTa/IN NOABAATLCA HALLW, OTEYECTBEHHbIE
Npon3BOANTENN OPraHNYeCKOW NpoayKUmMmn, — ckasan Mak-
cuMm YBangoB. — 1 gymaro, YTo ClpocC Ha Hee ByaeT y Hac
HapacTaTb, 1 NoTpebuTtenn sce 6onblue N 60MblUe CTaHyT
MCKaTb Ha NoJsiKax Takne ToBapbi».

Mo MHEHMI0 3aMMUHUCTPA, Y OPraHN4ecKoro cebCKoro
x035iicTBa B Poccumn ectb 6€3ycnoBHbIii noTeHuman. «Mbl
BuanM, 4yTo EBpona v gpyrve ctpaHbl nepexogar oT To-
BapHOro nponssoAcTea (yBenmyeHns o6-emMoB TOBapoB) K
cTpaterum 6epexnnBoro OTHOLLEHNS K OKpYXatoLlen cpe-
e, K 3em/1e 1 UHbIM Hegpam, — OTMeTWU OH. — CerogHs
M Mbl MEepexoAuMM Ha Opyroi atan pas3BuTUA: OT 3ajauun
HakopMuTb, obecneunTb MPOLOBOMLCTBMEM HacefeHue,
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KoTOpas cTosna nepeg Hamu nocnegHve asajuatb net, —
K CO3[aHuNi0 CerMeHTa npaBu/ibHON, 6e30nacHoi Npoayk-
Lnn».

Mo mMHeHuo yneHa O6LLecTBeHHOro coseta MuHceNb-
xo03a Poccuu, npeacepatens npasneHns Coto3a opraHu-
yeckoro 3emnegenus Cepres KopLuyHOBa, HbIHELLHAS CU-
Tyaums, cnoxmseLuascsa Ha hoHe naH4eMun KopoHaBupyca,
6yaeTt cnocobcTBOBaThL Pa3BUTUIO N100a/IbHbIX TPEHA0B —
poCTy uUMppPOBM3aLMM B CEIbCKOXO3ANCTBEHHOM MPOU3-
BOACTBE M YBE/IMYEHUIO NOTPe6AEHNS 3KOMOrMYECKN 4n-
CTOW NpoayKumn.

OpraHunyeckoe 3emnefenvie — apansep 4158 pasnnyHbIX
HayuHbIX MCCcnefoBaHWiA, B 4acTHOCTW, B obiactn 6mono-
rm3aumm 3emnefenusi, MUKpPOOGMONOrnYecKmnx M3bICKaHWin
C Lenbl MOBbIWEHUSA NA0AOPOANS MOYB N NPUMEHEHUS
annenonaTnyecknx CBOMCTB pacTeHuii, OTMETUN 3KCNepT.
«f1 6bl NOCOBETOB&/1 He paccMaTpuBaTb OpraHuyeckoe
ceflbCKoe X035MCTBO Kak «Bo3Bpart B XVIII Bek», — ckasan
Cepreii KopwyHoB. — [eiAiCTBMTENbHO, B OpraHMyeckom
Ce/ibX03MpPOon3BOACTBE ECTb PAL, [AOBOJILHO XECTKUX orpa-
HUYEHWIA, KOTOpble CBA3aHbl C 3anpeToM Ha NpUMEHeEHMne
XMMWYECKMX CPEACTB 3alUnTbl PACTEHNA U CUHTETUYECKNX
MUHepasbHbIX yaobpeHuii. O4HaKo BCe 3TW OrpaHnyeHus,
npexae BCEro, HauesneHbl Ha NnosyyeHve 6onee 340pPOBOIA
npoaykuun. CerogHa MeMHCTPUMOM A/151 OPraHN4yeCcKUX Xo-
39ACTB (OCOGEHHO AN CPEeAHNX OPraHMYEeCKNX XO3SIACTB)
Kak B Poccun, Tak 1 BO BCeM Mupe ABAsSieTCA NpUMEHeHne
Hanbonee COBPEMEHHbIX TEXHOMOrni». Mo MHEHUI0 3KC-
nepra, Kypc Ha coyeTaHue 6Monornsaumm n xamtek ctaHeT
B 6n1vxalilemM 6yayLieM 04HUM U3 OCHOBHbIX HarnpasieHWi
pas3BUTKSA POCCUIACKOrO CETbCKOr0O X03ANCTBA.
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YPOXXAW 3EPHOBbIX KY/IbTYP B POCCUIA MOXET

MPEBbICATbL 130 MJIH TOHH

AKTyasbHy'0 CUTYaLM0 Ha 0TEYECTBEHHOM 3€PHOBOM PbIHKE M IPOrHO3 Ha ypoXaii TEKYLLLEro roaa 06¢yamnm
y4aCTHIKN npecc-KoHdepeHUmn npesnaeHTa PocCACKOro 3epHOBOTO Coto3a Apkaausi 3/104€BCKOrO.
MeponpusTie NPOLLO B OHMaH-pexume Ha nnotaake MIAA «Poccus CerofHs».

B HacTosuee Bpems, no gaHHbIM MuHcenbxo3a Poccun,
127 MNH T 3epHa 06MOo/o4eHbl ¢ 92,4% NoceBHO nowa-
an — ¢ 44,3 miH ra. M3 Hux nweHuua obmonoveHa ¢ nio-
waam 28,6 maH ra unmn 97,3% K noceBHoW naowann. Becero
B 2020 rogy, no gaHHeiM P3C, cbop 3epHa B Poccuiickoin
depepaunm MoXeT cocTaBUTb 132—133 M/H T.

«MokasaTeny ypoxanHoCTy TekyLLEero roga CyLiecTBeH-
HO NPEBLICAT NPOLLIOrof4HNE 3HAYEHMA N CTaHyT BTOPbIMU
3a BCI0 POCCUIACKYH UCTOPUIO», — coobLmn Apkaauii 3no-
yeBCKuii. OlHaKO NUAEepPCTBO MO-NPeXHeMy ocTaHeTcs 3a
2017 rogom, Korga B Poccum 66110 cobpaHo 135,5 MaH T
3epHa. Ha BTOpom MecTe — nokasaTtesib POCCUM COBETCKO-
ronepuoga (127,8 mnH 7 B 1978 rogy).

Banosbiin c60op nweHnubl B 2020 rogy oxugaeTtcs no-
pagka 82 mnH T. P3C oTmevaeT BbICOKME Ka4yeCTBEHHbIE No-
KasaTenn aToli 3epHOBOIA Ky/bTypbl, 0COH6EHHO B LieHTpasib-
HOM 1 Cubupckom PegepasibHblx OKpyrax. «Mbl NOAyYnImn
B 3TOM roZly cCepbe3Hyt NpnbaBKy CUTbHOW U LIEeHHOW niue-
HULbI B COCTaBe ypoxas. To oTpagHblii hakTop», — oTMe-
TMn Apkaamii 3104eBCKUIA.

Takke P3C NporHo3mpyeT 3HaunTe bHbIN ypoxaii aume-
HA — 6onee 22 MAH T (B NpoLwiom roay ero 66110 cobpa-
HO 20,5 MAH T). Bnpoyem, noBTOpuTbL pekopg 90-x rogos
arpapuvsim He ygacTtcsi: o gaHHbiM dPefepanbHol Cnyx6bl
rocyapCTBEHHO CTaTUCTMKK, Hambonee BbICOKUIA Ypo-
ali sUMeHs B HOBOW POCCUIMCKOM NCTOPUN OTMEYEH B 1994
rogy — 6onee 27 MH T.

A BOT ypoxaW KyKypy3bl, N0 MHEHUIO aHaIMTUKoB P3C,
OyAeT CHMXeH ¢ npownorogHnx 14,3 MaH T 4o 13 MAH T.
«Ho Ansa yaoBneTBOpeHns BHYTPEHHUX NOTpPe6GHoCTel 3To-
ro 6yzeT BMOJSIHE JOCTAaTOYHO, — OTMEeTWUN Apkaguii 3n0-
YEeBCKMWIi, — MPOCTO MeHbLUEe KYKypy3bl 6yAeT yxoamTb Ha
aKcnopT». Takke ByAeT CHWXKEH ypoxai MoACONHeuHuKa
00 12,2 MSIH T NO cpaBHeHuto € 15,4 MSIH T, cCO6paHHbIMU B
NPOLL/IOM FoAYy.

UTto KacaeTcs akcnopTta 3epHa u3 Poccun B TekyLllem
cenbxo3srogy (c nona 2020 no noHs 2021 roga), To OH OXN-
naetca B paioHe 50 MIH T, B TOM umcnie 38 MAH T MLWeHnLbI.

«OcTasioch ABa MecsLa A1 aKTUBHOI0 3KCrnopTa», — 0TMe-
TW/ 3KCNepT.

Mo cnosam rnaebl P3C, B HacTosuee BpeMsa yaanoch
KOMMEHCMPOBaTb CHWXEHWE ypoXxaHOCTU Ha Ky6aHu, B
PocToBckoli o6nactm n CTaBponosibCKOM Kpae, CBs3aH-
HOe C HebnaronpuATHLIMW MOrOAHbLIMW YCNOBUAMU. «Mbl
NMONHOCTbIO KOMMEHCMPOBA/IM N C INXBOIN MepeKpbIn aTn
noTepu 3a cyeT NOBbILLEHNA YPOXANHOCTN B LieHTpanbHow
Poccuu, MoBomkbe, Apyrux permnoHax Pd», — ckasan oH.

Ha cerogHslWHWIA aeHb 3acesHo 6onee 12 MAH ra u3
19 MNH ra, 3annaHNpoBaHHbIX 4718 O3UMbIX KY/bTyp, OTMe-
TMn Apkaguii 3noveBckunin. OgHako BO MHOTMX pernoHax,
OCOGEHHO H0XHbIX, CEB MPOXOAUT B CyXyto, neperpetyro
nousy. B yacTtHocTuK, B CTaBPONO/IbCKOM Kpae CPOKU OCEeH-
Hero cesa 6bINN NepeHeceHbl Ha Hedento. Mo MHeHUIo ra-
Bbl P3C, 3TO MOXeT NPUBECTU K AOBOJIbHO 3HAYNTENIbHBIM
noTepsM ypoxasi, K Hemy Heo6xoA4MMO CePbe3HO MOAroTO-
BUTLCA, CAeNaB 3anachl 3epHa, Y4To NO3BOJINT CYLLLECTBEHHO
CMArYMTb cuTyaumio. «KoHeuHo, geuumTa NPoayKTOB He
6yfeT, — oTMeTun OH. — HanoMHI0 O NOBbILLEHHOM CNpPO-
Ce Ha rpeuky B anperse, Ha «KOBUAHOM axunoTaxe». Oka3sa-
NI0Cb, YTO Fpeyku NnosiHo! Kak pesynbTart, BCe /IETO LeHbl Ha
Hee CHMXanMchb 1 TOMIbKO ceiiyac Havainm HEMHOro nogpac-
TaTb (BUOUMO, B OXXMAAHMUM BTOPOI KOBUAHO BO/HbI, APY-
rMX NPUYMH He BUXY). [peunxm XxBaTuT Ha BCeX, TeM bonee
4TO B 3TOM CE30HE ee ypoxaii 6bin Bbille NpeablayLerox.

Takke Apkaauii 3n104EeBCKUIA aKLEHTMPOBaT BHUMaHME
Ha HeobXOAMMOCTWN COKpaLLeHUsA NOTeEPb 3epHa npu xpa-
HeHun. OH OTMeTU, YTo 6onblias YacTb NOTepb (KOTOpble
MOryT AoxoanTb A0 15—20%) NponcxXoaunT Npu XpaHeHnn B
Henoao6atoLLmMX YCNoBUAX MO0 B NpoLecce 3achinaHus u
BbICbINaHUA 3epHa N3 TPaHCNOPTHbIX CpeacTB. N0 MHEHUIO
rnaebl P3C, cnegyet pa3paboTarb rocy4apCTBEHHYIO Npo-
rpamMmy no o6ecreyeHnto COXpaHHOCTN YpOoXKas.
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SKOHOMUCTbI NMPOIMHO3NPYHOT YBEJIMYEHWNE OB BEMOB
NMPON3SBOACTBA MNMWEHNLUbBI B PP

B pamkax MexyHapOo4HO OHNalH-KOH(EePEeHLLM COCTOANOCH 06CyxaeHne «CpeiHECPOYHOrO NPOrHo3a
Ce/bCKOXO3ANCTBEHHbIX PbIHKOB Ha 2020-2029 rofbl». MPOrHo3, NoAroTOBMEHHbIA akcnepTamu O3CP
n ®AO, 6bin npeactasned Otgenednem ®AO ans cBssu ¢ Poccumiickoii ®eaepauyeil COBMECTHO C
WHCTUTYTOM arpapHbIX MCCneA0BaHiA BoiCLUei WKO/bl SKoHOMUKK (HY BLUJ).

B xopne KoHhbepeHumn anpektop NHCTu-
TyTa arpapHbIx nccnegosaHuin HAY BLU3,
npocheccop EsreHns CepoBa oTmeTuna
B&XHOCTb Mepexofa K pPacCMOTPEHUIo
cTpatervii oT perynsipHoro o6cyxaeHus
TaKTUYECKMX BOMPOCOB Pa3BUTUA PbIHKA.

3aMMMHMCTpPa CefbCKOro  Xo3sicTBa
P® OkcaHa JlyT aKkueHTMpoBania BHUMaHue
Ha aKTMBHOW MHTerpaumm oTe4eCTBEHHOro
CefbCKOro X03ANCTBa B MUPOBYID 3KOHO-
MWKy B nocnegHue rogbl. «Poccus crana
6€e3yC/IOBHbIM  YY4aCTHUKOM  MeXayHa-
POAHOro MPOAOBO/ILCTBEHHOIO PbIHKA, Y
Aasiblle 3TV no3uumn 6yayT TOMbKO yKpe-
NAATLCA», — OTMEeTUa oHa. Mo MHeHWto
3aMMUHUCTPa, 6narogaps NOArOTOBMEH-
HOMY B KpaTyaiilume CpoK/ kaJpoBOMY pe-
3epBy W BOBPEMS MPUHATBIM CaHUTAPHbLIM
MepaMm POCCUIACKOMY arponpOMbILLIEHHO-
My KOMMJIEKCY YAAI0Ch CNPaBUTLCSA CO CIOKHOW cutyaum-
e, BbiI3BaHHOI NaHgeMuein. B pesynbtate B Poccumn byaet
cobpaH BTOpPOW NO BE/IMUYMHE — 3a HOBEWLIYH WUCTOPUID
CTpaHbl — ypoXali 3epHOBbIX (M0 NPOrHo3y MmnHcenbxosa,
He MeHee 122,5 MAH T). 3TO NO3BONNT POCCUsHaM Y40B-
NEeTBOPUTbL BHYTPEHHME NOTPEBGHOCTN B 3€PHE 1 IKCNOPTU-
poBaTb HE06X0ANMblE 06bEMbI HA BHELLIHME PbIHKU.

CoBeTHUK npe3ugeHTa Poccuiickoro 3epHOBOro cot3a
Makcum FonoBrH Co06LLMA, YTO B 3TOM rofy ypoxari 3ep-
Ha B P® MoxeT cocTtaBuUTb 127 MJIH T, U3 HUX, MO MNPOrHo3y
P3C, 6onee 82 M/IH T NLIEHNLbI.

MMasHbI akoHOMUCT PAO Makcumo Topepo OoTMeTun
Heo6XoANMOCTb MeXAYHapOAHOro COTPYAHNYECTBa U KO-
opAvHauun B NpOTMBOBEC MNOUTUKN U30NALMU N CAMOLO-
cTaTtoyHocTn. COoM B Lienoykax NnocTaBoOK, BO3HUKLLME BO
Bpems naHgemum COVID-19, 3KOHOMUCT 06BACHUA Hefo-
CTaTKOM Ce/IbCKOXO3ANCTBEHHON paboyeil Cusbl, CBA3aH-
HbIM C OrpaHWYeHsAMU Ha NepeaBuKeHusa Ngei, B TOM
yncne TPyAOBbIX MUTPAHTOB. A TakKe — CHWXEHMEM 3a-
rPy3KM NPOM3BOACTBEHHbLIX MOLLHOCTEN, OCTaHOBKOW Mn
4acTMYHBbIM 3aKkpbiTUEM nepepabaTbiBaOWMX Npeanpus-
TWIA; HapyWeHUsMN MeXAyHapoAHbIX MPOAOBO/IbCTBEH-
HbIX CHaBXXeHYeCKO-CObITOBbIX LIENOYeK; TPaHCMNOPTHLIMU
orpaHu4yeHnaAMn, NPenAaTCTBYIOWUMN AOCTYyny (hepMepoB
Ha PbIHKM CbIpbs M NPOAYKUMK. «KpaliHe BaXXHO nocnefoBa-
TeNbHO obecneunBaTb NPO3PAYHOCTb PbIHKa», — Pe3tMu-
poBas1 Makcumo Topepo.

Crapwmii akoHomucT PAO Xonbrep Martm oTmeTun,
YTO 3a yKasaHHbli B MPOrHO3e neprog Cnpoc Ha OCHOB-
Hble NULLEBbIE NPOAYKTbl U3MEHUTCH HECYLLeCTBEeHHO. YTo
KacaeTCsl 3ePHOBbIX KY/bTyp, TO B 60/bLUNHCTBE PErMOHOB
OXMAaeTcsa CyLLeCTBEHHbIi pOCT 06bEMOB NPOU3BOACTBA
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3epHa, NperMyLLIeCTBEHHO 3a CHET YBE/IMYEHNS NMPOUN3BO/-
CTBa KyKypy3bl (ee Bas1oBbli c6op K 2029 roagy yBenmuntcs
Ha 200 MSIH T). MUpPOBOI4 NPUPOCT MLWEHMLbI, HAaNpPOTMB,
3amegnmTcs. Ho ata TeHAeHUms He 3aTpPoHET PocCuiickyto
defepaumio, rage oxugaeTcs yBenmuyeHne 06bemMOB Npo-
M3BO/CTBA MLUEHULbI, CBA3aHHOE C BbICOKMM KayeCTBOM
NOYBbI, MPUMEHEHNEM TMOPUAHBIX CEMSH N YyA06peHWi 0T-
€4eCTBEHHOr0 NPOM3BOACTBA, CHUXEHNEM 3aTpaT Ha aHep-
ropecypchbl N HUIMYMEM KPYMHBIX KOMMEPYECKUX hepM.
«Hal OCHOBHOW NMPOrHO3 — LieHbl HA MAaC/NYHbIE Ky/lb-
TYpbl U MPOAYKTbI X NepepaboTku 6yayT CTabUIbHbIMU», —
coobwmn Xonbrep Mattu. Mo ero AaHHbIM, yBenuMueHue
MMPOBOrO CMnpoca Ha Mac/nuyHble KynbTypbl B 6nanxalillee
pecatunetne bGyger obecrneyeHo MNoBbILLEHWEM O06bLEMOB
MMPOBOro NPou3BOACTBa. B yacTHOCTM, nporHosupyetcs
3HauUnTENbHOE YyBEe/NMYeHne TeMMoB PocTa MNpPOn3BOACTBa
Macnn4HbIX B Poccuiickoin depepaumu, npexae Bcero, nog-
conHeyHuka. B cnegytouwme 10 net o6bem MUPOBOro Mpo-
M3BOACTBA pPacTUTeNIbHOro Macrna ysenuuutcs Ha 18%. B
OCHOBHOM POCT 6yAeT HabngaTbca B cTpaHax A3nn. Oxu-
[aeTcs CHWKEHNe ypoXaHOCTW 1 CcoKpalleHne nnowanei
ceBa NoJ Mac/MyHbIMK NaibMamu B Manansum n HgoHe-
3Un, oTMeTUN Xonbrep Mattu. Takke OH COOOLUMA, YTO K
2029 rogy B Mupe 6yfeT npoussefeHo Ha 40 MAH T maca
6onble, yem 3a nepmog 2017—2019 rogos. Mpn aTom nnae-
pamMu No Npomn3BOACTBY MACHOI NPOAYKUMM ByayT No-npex-
Hemy Bpa3unus, EC, Kutaii n CLUA. Mommmo aToro, B 61n-
Xavwee pecaTunetme ob6bEM MMPOBOrO MPOU3BOACTBA
MoJ10Ka BblpacTeT Ha 19%. «bonee NonoB1HbLI AOMNONHUTE -
Horo o6bema Npon3BOACTBA MOSIOKA B MUPe NpuaeTca Ha
VHauio n MakncTaH. A KpynHeiwmnm aKCnopTepoM MOJoKa
ocTaHeTcs HoBas 3enaHams», — 3aK/IH4n/1 3KOHOMUCT.
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APPEKTUBHbBIV COPT — BICOKIIN JOXO/!

N3 BOPOHEXA — 1A BCEW CTPAHbI
BbICOKOO/IENHOBBI Tnépua noaconHevyHmka EC dnopummc

KopoTko 0 komnaHuu

«BopoHex-Arpo» ¢ 2011 roga nomoraet arpapusaM Poccum Bbibpath
W nNpuobpecTM CEMEHOBOAYECKYH MPOLYKUMIO  OT  NyYLlnX

OTEYECTBEHHbIX W  MUPOBLIX NPOU3BOAUTENEIA.
nocTaB/ifieT CBOK NPOAyKUuMo B benropofckyt, Camapckyto,
Kypckyto, Jiunewkyto, Tamb0oBCKyt0, POCTOBCKY0, MOCKOBCKY!HO,
Caparosckyto, Bonrorpagckyto, OpeHbyprckytlo 06nactu
n Kpbim. Cpegn 6onee yem 700 KIMEHTOB — Kak Mefikue T
(hepmepcKue X0351CTBa, Tak U XONANHIW. B uncne napTHepoB —

KomMnaHus

NZEPbI MUPOBOI CeneKLyM, CeMeHOBOACTBA 11 Npou3BoAcTBa |
CpefcTB 3awWuTbl pacTeHuit: Maisadour Semences, MAY f
Seed, TANAKTUKA, Euralis Semences, «CeMeHOBOACTBO
KybaHu», Caussade Semences. B accoptumenTe — nopsigka 60
COPTOB MOACOMHEYHUKA, 0KONMO 50 rnbpuaos Kykypyssl v cabie 80
HaMMEHOBaHWIA CPeSCTB 3alluTbl PACTEHUI U MUHEPa/bHBIX YA06PEHMIA.

C NPOAAXWN CEMAH BCE TOJIbKO HAHYUHAETCH

Moutn 10 net, ¢ MOMeHTa CBOEro OCHOBaHWA, KOMMaHuA
«BopoHex-Arpo» cnefosana 3Toi hunocogumn.

[NogpasgeneHnto mo COBCTBEHHOMY MPON3BOACTBY CEMAH
B «BopoHex-Arpo» — Tpu roga. B HoBom arpapHoM ce30-
He KoMMaHus, Hapsay CO CBOMMM doflarMaHCKMMM MPOOYK-
Tamm — rmbpugom EC Apammnc 1 cemeHamm neHa Macnmy-
Horo copta MWKC, npepnctaBnseT pacTeHMeBOAam Tpw
HoBUHKM — EC ®nopumuc, EC Jlenna n Anb3aH.

— Mbl Bcerga CTPEMUINCL HApPacTUTb CEPBUCHYH CO-
CTaB/SIIOLLYI0 BO B3aVMMOOTHOLUEHUAX C KIWEHTaMu, —
roBOpUT AMPEKTop KomnaHun [eHnc KonogskHbIA. —
MepBbiM 3Tanom Hawei paboTbl CTano opMUpOBaHMe
B3BELUEHHOr 0, «6ECMNPOMNTPbILLUHOr0» aCCOPTUMEHTA CEMSIH,
KOTOPbIA YUNTbIBaT BCE AOCTMXEHUSA CENEKLIMOHHOM HayKu,
3KOHOMMYECKME MOTPEBHOCTU arpapueB U OCOBEHHOCTM
pasHbIX KIMMAaTMYEeCKUX 30H. 3aTtemM Mbl CTanu ynyywaTb
KayeCcTBO HalUMX KOHCY/bTauuMii 4O 9KCMEepPTHOro YpPOBHS,
chopmMMpoBaB LWTaT CneuuanncToB ¢ NPoguibHbIM arpo-
HOMMYeCKM o6pa3oBaHneMm. MNoseneHne B CTPYKType KOM-
naHun cob6CTBEHHOrO NPON3BOACTBA CEMSIH — JIOrNYeckoe
NpoJo/MKEHNE HaLLero pasBuTKs B 3TOM HanpasneHun. Ce-
MEHHOI MaTepuan BblpalMBaeTCs B pa3/MyHbIX palioHax
BopoHexckoi 1 Kypckoli obnacTteii. Tenepb Mbl BO BCEX
OTHOLLUEHWNAX — KOJINIern CBOUX KIIMEHTOB — pacTeHVeBO-
[0B — 1 FOBOPUM C HMW Ha O4HOM A3bIKE.

CerogHa cemeHoBogveckas npoaykums oT «Bopo-
HeX-Arpo» — 3TO pe3ynbTaT COBMECTHbIX YCUMNIA Tpex
KOMMNaHuii — nMAepoB pbiHKa. OpPUrMHaTOPOM GOJbLUNH-

cTBa rmépunaos NOACOMHEYHMKA, YbN CEMEHA NMPON3BOAAT
B BopoHexe, ABnseTcsa paHuy3ckaa komnaHus Euralis
semences, Kotopas Hanpamyilo noctasfifgeT poauTesb-
CKne hopMbl CEMSAH, NPOBOAUT KOHCYNbTaUUN 1 AaeT pe-
KOMeHAauMn no BbipalinMBaHWIO CEMEHHOro maTtepuana.
B npouecce npoussogcTBa (hpaHLy3ckue crneumnannucTsbl
KOHTPONMPYIOT KayecTBO M CO6II0AEHNE TEXHOMNOMUIN Ha
BCeX JTanax npouecca M oTBevalT 3a ayTeHTUYHOCTb
KOHEeYHOoWM npoaykumn. [opaboTKy ceMsH ocyliecTBaseT
HMO «lfanaktuka» — uneH HauwoHanbHOW accounaunn
npon3BoauTenen ceMsH KyKypy3bl U NoACoNHeYHnKa. Ce-
rofHs 370 ofHa U3 Hanbonee MHaAMUYHO Pa3BMBAIOLLNX-
CSl opraHm3auunini B BopoHexckoi obiacti no cenekuuu
N CEMEHOBO/ACTBY HOBbIX TMO6pPUAO0B NOACO/IHEYHMKE, KO-
TOpas COBMECTHO C y4yeHbIMn Poccumn n YkpanHbl (MHCTU-
TYT pacteHuesocTsa uMm. B.A. lOpbeBa HAAH YkpauHsbl,
BceykpanHCcKuii HayuHblii MHCTUTYT cenekunn BHIC, PTA-
Y-MCXA nm. K. A. Tumnpsasesa n ap.) BeAeT NOCTOSAHHbIE
N3bICKaHUA B 06/1aCTU MU3YYeHUss U CO34aHUA HOBbIX TN-
6pnA0B NOACO/THEYHMKA U KYKYPY3bl.

NMEPBASY1 CEMEYKA

KntoueBoli KynbTypoidi B COGCTBEHHOM MNPOU3BOACTBE
«BOpPOHEX-Arpo» ctasl NoACONHEYHUK — CEMEHOBOACTBO
HayasioChb C BblpalLmBaHna cemMsaH nogcosiHeuHmka EC Apa-
MUC. DTOT CTPeccoyCTOMYMBLIA rnbpug AeMOHCTpUpyeT
CTabunbHO BbICOKMI ypoXali B MO6bIX KIMMATUYEeCKUX 30-
Hax, BbICOKYHD 3HEPruI0 pocTa Ha paHHUX 3Tanax pasBu-
TUSA, OT/INYHYHO YCTOMYMBOCTb K YFONbHOW rHUAW, homoasy,
3apasuxe pac A-E. MoTeHunan ero ypoxaiHoctn — 40-44
u/ra, MmacnnyHoctb — 49%. BbipawmsaHve rmébpumaga ocy-
LWeCTBNSANOCL MOA MOCTOSIHHBIM KOHTPO/MIEM MNapTHEPOB
KomMnaHum — cneumanncToB Euralis semences.

— Mol cgenanm CTaBky Ha Mac/nyHyto KynbTypy, OpUeH-
TUPYSICb Ha K/IOYEBbIE TPEHABI POCCUINCKOro 1 3apy6exHoro
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HOBUWHKU CE30OHA: ELLLE YCTOUMYUBEN U YPO)KAUHEN

C 3T0ro rogja acCOPTMMEHT NPOM3BOANMbIX «BOPOHEX-ArpO» CEMAH MOMOMHUTCS TPEMS HOBbIMK COpTaMn — Y
Euralis semences 3akynneHbl poguTensckie Hopmbl CeMsH nogconHeyHnka EC dnopumuc, EC fleiina n Anb3aH.

EC ®nopumuc — cpegHepaHHuii
npocToi rmépua, yCToiumBbIii
K 3apasuxe pac A-E.

aBHbIE 0CO6EHHOCTU:
* 3aCyXOyCTONUMBbINA;

= y/yulleHHble arpOHOMUYeCKVe nokasarenu
cpeayn CLEARFIELD-rn6puaos;

* 0YeHb BbICOKUIA NOTEeHLMa ypoxaliHocTu
ANt pasHbIX YCIOBWIA BbipalLMBaHUS;

= BbICTPOE CTAPTOBOE PA3BUTHE U OTINYHOE
1CMO/b30BaHNe BECEHHe-3UMHUIX 3arnacoB
Bnaru;

= BbICOKasi TO/IePaHTHOCTb K CKIEPOTUHUN,
chomorncucy, a Takxe omosy;

= BbiCOTa pacteHns — 180 cMm, guameTtp
KOP3UHKN — 23 CM, HAK/TOH KOP3UHKN —
noaynpuNoAHATbIN;

= macca 1000 cemaH — 60 r;
* NoTeHuman ypoxanHoctn — 50 u/ra;
* cogepxaHne macna — 49 ;

= KONMYECTBO AHell Bcxoabl-LBeTeHne — 73,
KONMYeCTBO AHeN Bexogbl-c6op — 111;

EC Jleiina — paHHecnesnbli TpexXIMHel-
HbIA TM6PUA, CTabUbHBIN B CTPECCO-
BbIX YC/I0BUSIX, YCTOMUMB K 3apasuxe

n 3acyxe.

aBHblIE 0CO6EHHOCTU:
= BbICOTa pacTeHuss — 178 cm;

* AnameTp KOp3uHKM — 22 CM,
HaKNOH KOP3UHKWN — MOTyHaK/I0HEH BHU3;

= macca 1000 cemsaH — 62 T;
* noTeHuman ypoxaiHoctn — 50 u/ra;
- cofepxaHne macna — 52-53 ;

= KOMIMYECTBO fiHel BCxoAbl-LiBeTeHne — 70,
KO/IMYeCTBO AHel Bcxoabl-c6op — 106;

= 3Heprus HayasbHoro pocta — 8/10;
* YCTONYMBOCTb K cTpeccam — 8/10;
© YCTONUYMBOCTb K BblneraHnio — 7/10;

= TONepaHTHOCTb K homoncucy — 6/10,
6enoi rHunm kopauHkun — 8/10, 6enoii
rHuAn ctebns — 6/10, pomo3sy — 6/10;

° pekomeHzyemas rycToTa Ha MOMEHT
y6OpKM B 30HE HeLOCTaTOYHOTO YBNaXKHE-
HUst — 50-55 Thic./Ta, B 30He JOCTATO4YHOrO

Anb3aH — NPOCTOli paHHecnenbli
rmépua, PEKOMEH0BaHHLIN K Bbipa-
LLIMBAHMIO B 30HaX CTeNu, necocTenu
1 nonechbs.

aBHble 0CO6EHHOCTN:

= BblCOTa pacTeHuii — 169 cm;

* anameTp Kop3uHku — 20 cwm;

= macca 1000 cemsaH — 66 T;

* Mac/nMyHocTb — 48-50 ;

= noTeHuman ypoxaliHoctn — 5659 u/ra;

« AHel oo uBeTeHns — 66,
[Hel fo y6opkn — 101;

° Hada/lbHble TeMMbl POCTa — O4YeHb XopoLwine
(8/10);

* KOpHeBasi cuctema — motHas (9/10);
© XONI04,0CTOMKOCTb — O4YeHb Xopotuas (8/10);
* 0AHOPOAHOCTb — XopoLuas (7/10);

* YCTONYMBOCTb K NMOMEraHnio — O4YeHb BbICO-
kas (9/10);

= yCTOuMBOCTb K homoncucy — 9/10, ckne-
poTuHumM — 8/10, chomo3zy — 9/10.

* 3Heprus HayanbHoro pocra — 9/10;

= YCTONYMBOCTL K cTpeccam — 7/10, ycTonun-
BOCTb K Bblneranvo — 7/10;

* TONepaHTHOCTb K homoncucy — 8/10,
6enoii rHunm kop3mHkn — 9/10,
6enoii ronnm ctebna — 8/10,
ctomozy — 7/10;

* pekoMeHayemas ryctota Ha MOMeHT
y6OpKU B 30HE HELOCTATOYHOTO YBNaXHe-
HMa — 50-55 Tbic./ra, B 30He AOCTATOYHOIO
yBnaxHeHns — 55—60 Tbic./ra.

pblHKa, — noscHuN AeHuc KonoasxHbll. — Poccuiicknin
Mac/IOXXMPOBOWN CEKTOP, KOTOPbIA MpeACTaBneH rMaBHbIM
06pa3oM KOMMIEKCOM MO NPOn3BOACTBY U nepepaboTke
CeMSH NOACO/HEYHMKA, f0Ka3as1 CBOKO BbICOKYH KOHKYPEH-
TOCMNOCOBHOCTbL HA MYPOBOM PbIHKE U CTaul O4HUM U3 inae-
poB pocTa oTevecTBeHHOro AlK. MNpu aTom poccuiickas
oTpacsnb nepepaboTkn NOACONHEYHUKa U Mac-
JINYHbIX B LLE/IOM Ha NPOTSHXKEHUN NOCNEeAHUX
10 net sBNsieTCA AedULNTHONM NO CbIpbHo,
aKTVBHbI/i MHTEpPEeC K Mac/noceMeHaMm n
npogyktam nx nepepaboTku (Macno,
LIPOT, XMbIX) AEMOHCTPUPYIOT U NO-
TpebuTenu Ha MMPOBOM PbIHKE. JTU
(hakTopbl AenalwT  BblpalmBaHue
Mac/MyHbIX elle 6onee nepcrnexkTns-
HbIM N5 arpapyes. Mbl BUAUM Moa-
TBEPXAEHNE MPaBUNbHOCTU CBOUX
BbIBOJOB B TOM, YTO B nocnegHve 3—4
roza cefbxo3npon3BoauTeNn cTanm oT-
Ka3bIlBaTbCA OT HULLEBLIX KY/bTYP B NOMb3Y
TPaAMLMOHHBIX N BbICOKOPEHTabe IbHbIX Mac-

JINYHBIX — NOACO/THEYHMKa, COM U parica.

CnepyrowmMmun B NPOU3BOACTBEHHOM MopTdesne «Bopo-
HeX-Arpo» ctajim cemeHa SibHa MacnnyHoro copta MUKC,
BHECEHHOro B [0Cy[apCTBEHHbIA peecTp CenekLMOHHbIX
poctmkeHunii B 2016 rogy. OpurnHaTopom copTa siBnseTcs
000 «CTAHOBCKOE» (Bonrorpagckas oénactb). CopT Bbl-

yBnaxHeHns — 55—60 Tbic./ra.

r. BopoHex, yn. 3emnsuyku, 15, og. 11,
T./.: (473) 200-80-15, 200-83-15
e-mail: vrnagro@bk.ru
WWW.Vrn-agro.ru

BeZleH NyTeM MHAMBUAYa/IbHOro 0T60pa N3 ANKOPACTYLLMX
hopm puTOChIpbA B nabopaTtopun cenekunn n nepBuyHo-
ro CEMEHOBOACTBA /IEKAPCTBEHHbIX pacTteHuii CHUNCX,
Hauny4ylwmm obpas3om afanTMpoBaH K MOYBEHHO-KIMMA-
TUYECKNUM yCnoBmsiM Poccum 1M pekoMeH[oBaH A/15 BO3-
nenbiBaHna B HMKXHEBO/MKCKOM, LleHTpanbHO-YepHo3em-
HOM u CeBepo-KaBkasckom peruvoHax P®. Ero
OT/INYUTESNIbHBIMU  OCOBEHHOCTSAMU  ABNAIOTCA
3aCyx0yCTOMYNBOCTb, MIACTUYHOCTb, PaB-
HOMepHOe co3peBaHne KOpoboyek, NoBblI-
LeHHaa Macca Mac/loCeMsiH, MeHbLuas
Nno CpaBHEHWO C APYrMMn copTamu BoO-
NIOKHUCTOCTbL cTebnein. B LIUP cpepgHsas
ypoxaiHocTb cemsiH — 18,6 u/ra, B Bo-
POHeXckKoii obnactn — 16 u/ra. MoTeH-
LMasibHas yPOXaMHOCTb 3TOM KynbTypbl
B MPOM3BOACTBEHHbIX NOCeBax AOCTUra-
eT 27 u/ra. CogepxaHvue macen — 42,7—
44,0%. 3a rogbl UCMNbITAHUA B MOMEBbIX
YCNOBUAX PernoHa nopaxeHns 601e3HIMu He
Habnaanoch, KynbTypa nokasana Takke YCTOW-
YMBOCTb K OCbINaHWI0. TOT cpegHecnesblii BbICOKONPO-
[OYKTUBHBIV U BbICOKOMAC/INYHbIV COPT uaeasneH Ans Bbipa-
LMBaHMA Nocne NOACOMHEYHNKA — «HeYA06HOM» KyNbTypbl
015 MHOTMX 3€pHOBbIX — W, B CBOK OYepefb, ABASETCSA
OZHUM M3 NyULLINX NPefLWeCTBEHHNKOB A/15 3€PHOBbIX Ky/lb-
Typ, ycTynas nuwb 6060BbIM.
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HOBbI 3ABO/, C3P — HOBbLIE BO3SMOXHOCTW AN

POCCUICKUX ATPAPVIEB!

MK «llaHc» BBENa B 3KCnayaTauMid HOBOE MacluTabHOe NpOM3BOACTBO
XUMUYECKNX CPEeACTB 3aliuTbl pacTeHnii — «llaHc OHTepnpaiis». O6bem
WHBECTULMIA cocTaBun 6onee 4 mnpg pybnei. MoWHOCTb NpeanpusTus
No3BOAMT BbinyckaTb 50 MAH NUTPOB MpenapatoB B rof C BO3MOXHOCTbIO
HapallmBaTb 06beMbl NPon3BoACTBa 40 100 M/H B rog. 3a cYeT NpUMEHeHMs
COBPEMEHHbIX TEXHONOTMIA, 3PHEKTUBHOTO 060PYA0BaHUS W BLIFTOAHOTO, C
TOYKW 3PEHUS NOTUCTUKM, Pas3MeLLeHNs NPeANpPUATUS KOMNaHWUA nnaHupyeT
YKpenuTb IMAEPCKIE NO3NLMN HA POCCUIACKOM pbiHke C3P.

HoBblii1 3aBog «LLlaHC SHTepnpaii3» pa3melleH B 0cob60oii
3KOHOMUYeckol 3oHe MMNT «/luneuk» Jiuneukon obnactu.
Ero Top)XecTBEHHOE OTKPbITUE COCTOANIOCH 7 OKTS6PSA. Kak
OTMETWN NPEe3UAEHT rpynnbl KoMnaHuii «LlaHc» Marome-
nannmv [1xaBaaos, C CaMOro Hayasna ctaBuiach 3ajada no-
CTPOUTbL COBPEMEHHOE NPeANpPUSTAE «C HyNs» Mo AeNCTBY-
IOWUM eBponeiickuM HopmMam 6Ge30MacHOCTM, OCHACTUTb
ero HoBelLMM 060pyA0BaHEM BEAYLLMX MUPOBbIX NPOU3-
BOAMTENE 1 NPUBNEYb NTyYLLMX CMELNANINCTOB, YTOGLI NPO-
M3BOAMTb CPeACTBa 3allMTbl pacTeHW i MMPOBOrO YPOBHS
KauecTBa.

TPeBGHOCTM POCCUINCKNX CENbXO3MPON3BOAUTENEN B
necTmympax, a Takke NponsBoANTb NPOAYKLUMIO Ha
3KCMNOPT, — NOAYEPKHY/T OH.

,, 3aBof cMOXeT 3akpbiBatb A0 30 MpoueHToB Mo-

BaxHbIM Wwarom passutns 6usHeca B KOMMaHUWN Cyu-
TalT N opraHM3aLmio 3KCMOPTHbLIX NOCTaBoK. Ha cerogHs
3aBepLlueHa perncrtpaumsa C3P B 6 ctpaHax CHIL HaunHas
CO c/lefytoLero CenbCKOX035aMCTBEHHOrO Ce30Ha, NocTaB-
K1 3a py6ex A0MKHbl COCTaBUTbL 6—7 MJIH IMTPOB B roA. Mo
Mepe pacLumpeHns NPoOn3BOACTBA ECTb TAKXKE NaHbl BbIXO-
[a W Ha PbIHKN CTPaH Ja/lbHEro 3apyo6exbs.

PykoBoacTBOM NpeanpuaTus 6ui10 3asasi1eHo o 10-net-
HEeM CpOKe OKyrnaemMocCTu npoekrta. OfHako npu pacLumn-
peHun 06LEMOB NPOU3BOACTBA 3TO BPEMS MOXET Cylle-
CTBEHHO COKpPAaTUTLCA.

MonyyeHne 3HauYUTENbHOW AONN pbiHKA, HECOMHEHHO,
060CTPUT KOHKYPEHTHYO 60pbOY C APYrMMU €ro y4acTHu-

Kamu. YTo B 3TUX YCNOBUAX NO3BO/SET HOBOMY NMpeanpus-
TUIO paccunTbiBaTb Ha ycnex? KOoHKypeHTHble npevmMyLue-
CTBa MOJMyYeHbl, B YaCTHOCTY, 3a CYET OMOPbl HA HAYUHbIi
noteHyunasn, kotopbimM pacnosnaraet K «LLlaHc». Mo cnosam
pyKOBOAMTENS Hay4YHOro HanpasneHus Mpuropus Cepree-
Ba, B KOMNaHWM CO34aH 1 ycrewHo paboTtaeT HayyHo-uc-
cnefoBaTefibCKUiA LIEHTP, a Takke COBCTBEHHOE OMbITHOE
CeNbCKOXO3ANCTBEHHOE NpeanpusaTUe ¢ NOCEBHON NaoLLa-
Obto 10 ThIC. ra.

npoiiaeT NPOBEPKY C MOMOLLbI0 /1a60PaTopPHbIX,
MOJIEBLIX M NMPON3BOACTBEHHbIX UCTbITAHWUI 1 HE CO-
OTBETCTBYET CambiM BbICOKMM CTaHZapTam coBpe-
MEHHOr0 NPOM3BOACTBA, HEe OTBEYaeT 3anpocam
CenbXo3npon3soanTeneil, — noauyepKHy oH.

,, Mbl He BbIBOAMM Ha PbIHOK Mpenapart, ec/in OH He

Bcero B NpoAyKTOBOW NMHEliKe KOMMNaHUW npepcras-
NleHo 63 npenapata XMMWYECKON 3alinTbl pacTeHWn n3
BCEX rpynn nectmumaos n 5 MUKpoygo6peHnii Ha ocHoBe
3KCTpaKTa MOPCKMX Bogopocnei. o koHua 2020 ropa B
nnaHax KomMnaHmm ysenuunTb accoptumeHT XC3P go 80
no3nuuii, a MmkpoyaobpexHnii — go 10. Bce OHM oTBeYatoT
TpeboBaHNAM 3aluUTbl OKPYXaloLLen cpedbl 1 YenoBeka.
CerofiHa KOMMaHUsA COCTaB/IsieT HOBblE U MOBbIWAET 3h-
(PEKTUBHOCTb YK€ MMEIOLLMXCA CMECOBbIX KOMMO3ULNIA 13
N3BECTHbIX AENCTBYIOLL X BELLECTB.

PaclumpeHne HomeHknaTypbl Ha 3aBoge «LLaHc SHTep-
npai3s» 6yaeT NPOBOANTLCSA MO HECKONbKUM HamnpasieHus.
OTO0 cBsi3aHO, Kak oTMeTun Mpuropuii Ceprees, ¢ HEOOXO-

B é
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OUMOCTBIO criefjoBaTb TPeb6OBaHWSAM pbiHKa M 3arnpocam
cenbxosnpounssoguteneii. K npumepy, naket C3P gns no-
[aBfieHnsa BpefHbIX OpPraHW3MOB Ha MOMNEBbLIX KynbTypax
y)Xe copMMpoBaH, HO OH 6yAeT MOMOMHATLCSH HOBbIMU
npenaparamn. 9T0 HEOBX0AMMO, YTOObI HE BbI3bIBATb NPU-
BblKaHVe (PE3UCTEHTHOCTb) K HAM KaK y BpeauTenei, Tak u
y NaToOreHHbIX MMKPOOPraHn3mMoB.

B 2021 rogy 6yaeT BocnojsHeH npo6en no Habopy
cpefcTB 3almTbl B Caf0BOAYECKO oTpacnn. Cpean cago-
BOJOB CMpocC Ha aTy npoaykuuio MK «LaHc» Benuk, noato-
My B MOMOLLb MM KOMMaHWs He TOMIbKO 3aperncrpuposana
HOBble npenapaTbl, HO 1 BbIMyCKAaeT pekomMeHaaLmm no 3a-
LnTE OT BpeguTeneii n 6onesHeli A610HW, rpyLumn, Nnepcurka,
BMHOrpaga, YepeLuH 1 BULLHWN.

Bblno oTMeYeHo, YTO B NOCNeAHME rofbl pacTeT YACNO Cy-
yaeB MacCoBOW rméenu nuen ns-3a HenpPasuIbLHOIO UCMOJb-
30BaHMsA NeCcTUUMAOB B CeNbCKOM x03siicTBe. OpHako K
«LLlaHc» yaanoch pewwnTb U 3Ty Npobremy: Ha PbIHOK BbIBO-
OATCA ABa Npenaparta, BO34elCTBINE Ha NYesn y KOTOPbIX Npak-
TNYECKM CBEAEHO K Hynto: «LLaHcunuH, BAM n «KannHa, KC».

7

Ha pbIHOK BbIBOAATCSA Takke 1 HOBble MUKPOYAO06peHUs
Cco6CTBEHHOrO MPOU3BOACTBA Ha OCHOBE BOAOPOC/EN, B
COCTaB KOTOPbIX BXOAAT MUKPO- M MaKpO3/ieMeHTbl B Haun-
60nee 3hPEKTUBHbLIX COOTHOLLEHUSIX. [ pyroii NpucyTcTBy-
IOLLMIA B HUX KOMMOHEHT — CTUMYNATOPbI POCTa, KOTOpble
ycunuealoT 6Monormyeckne npouecchl B pacTeHusx. Bce
BMeCTe 3TO CNOCOOCTBYET MNOBbILLEHNIO YPOXANHOCTU U Ka-
yecTBa BblpallBaeMoii Cenbxo3npoayKuun. B HacTosiee
BpPeMsl BbiMyCcKaeTcs 5 HaMeHOBaHWii Takoi NpoayKumUn, HO
yXXe B 3TOM roly X YMC/I0 NnaHnpyeTcs paclumputb go 10.

Bcero Ha nnowanmn 20 ra cerogHss NOCTPOEHO 8 Kopry-
coB, BMeLlaLwmx 10 Npon3BOACTBEHHbIX IMHUA, a Takxke
cK/lafickue noMeLLeHus.

YTo6bl nyenbl He Nnormbanu, 06bIYHO UX BbIMyCKalOT
Ha rnosne He paHee, Yem yepe3 7—9 aHeli nocne Npu-
MeHeHus 6onbwnHcTBa XC3P, HO Haluv npenapatbl
CTaHOBATCA 6e3BpefHbIMU A1 NYes1 BCero 3a O4Hu
CyTKN, — noareepann MNpuropuin Ceprees.

MyHUKaUnUM 1 MNOACTaHUMU MOCTPOEHbI C YyYeToM
nepcneKkTVBbl PasBUTUSA, YTO MO3BONT B KOPOTKUIA
CPOK BBOAWTb B CTPOW AOMONHUTE/bHbIE MOLLHO-
CTWN N HapawmBaTb 06beMbI BbiNyCKaeMoli NpoaykK-
ummn, — otmeTunn npe3ugeHt MK «LllaHc» Maromepa-
num OxasazoB.

,, TeppuTopusi, UHPACTPYKTYPA, UHXEHEPHbIE KOM-

PLANT GROWING

Haww npenapaTbl He yCTynatloT No KauecTsy Beay-
MM MUPOBbLIM NPOU3BOAUTENSIM, — OTMETUN [pu-
ropuii Ceprees. — 3T0 NOATBEPXKAAETCSA OMbITaMU,
NpoBeAeHHbIMN B XO3ACTBaX HalIUX NapTHEPOB B
pas/INYHbIX pernoHax cTpaHbl. Ho rnaBHOe KOHKy-
PEHTHOE MperMyLLeCTBO, — NPefoCcTaB/IEHNE KOM-
nnekca ycnyr u pekomeHgaumii, KoTopblie no3so-
NAT yunTbiBaTh (DAKTOPbI, BAUAIOLLME Ha OTAadvy
ncnonb3yembix C3P. YTobbl OHa cTana atheKkTnB-
HOI, NPUMHMMAIOTCA BO BHUMaHue asbl passuTus
Ce/IbX03Ky/NbTypbl U COPHSIKa, B&XHOCTb MOYBHI,
TemnepaTtypbl BO34yxa 1 gpyrve nokasarenu. 3Ha-
HWE MECTHbIX POCCUIACKNX YCNOBUIA N COBCTBEHHAS
HayyHas 6a3a No3BONSAIOT HaM 3TO AenaTtb Ha BbICO-
KOM YpOBHe.

Tak, B CO6CTBEHHOW (DMTONATONIOrMYECKOI NabopaTopmm
rpynna komnaHui «LLlaHc» npoBOAMT NMNCTOBYHO ANArHOCTU-
Ky pacTeHuii ¢ noneli cBOMX KINEHTOB, MU3yyaeT AVHaAMUKY
HaKon/eHns crnop U Ha OCHOBe aHann3a noabupaeT Heob-
XoAnMble hyHrMUMAbl AN NPOgUIaKkTUYeCKOro BHECEHUS.
AHanNM3 No3BONAET ONPeAEeNnTb HaMuMe Natonornm aaxe
3310110 [0 MNOABNEHUSA BUANMBIX NPU3HAKOB 3a60/1eBaHns.
Takoi nopgxof noBbiWaeT 3(P(PEKTMBHOCTb MNPUMEHEHMS
npenaparos, YMeHbLUas KOIMYECTBO U CTOMMOCTb XMMUye-
CKMX 06paboTOoK. B pe3ynbrare NoBbILLATCSA YPOXaNHOCTb 1
(hrHaHCOBblE pe3y/bTaTbl NapTHEPOB-arpapues KOMNaHUN.

HecnyuailiHo 60nee Tpex TbIC. CENMbX03MNPOM3BOANTENEN
[anv BbICOKYH oueHKy npenapatam K «LLllaHc» n ncnonb-
3yI0T MX 415 3alnTbl CBOEro ypoxas BO BCEX pervioHax
Poccuu.

Ha uepemMoHumn oTKpbITHA 3aBoga «LlaHc SHTepnpan3»
NPUCYTCTBOBaM [flaBa agMUHUCTpauun Jiuneukon o6-
nactm Vropb ApTaMOHOB M 3aMecTuUTe/lb MUHUCTPa Npo-
MbILL/TIEHHOCTU 1 TOproen Poccun Muxawn MeBaHoB. beina
BblpaXkeHa 6narofapHoCTb UHBECTOpPaMm 3a Bblibop Teppu-
TOpUM pernoHa gns pasmMeLleHns HoOBOro NponM3BOACTBa U
3a BKNaf B pasBuTue NpoMblilLieHHocTM Poccumn. Co3gaeT-
cs1 350 HOBbIX pabounx MecT, yKpennseTcsa Hanorosas 6asa.
Mpwn aTom Jlneukas 061acTb He NOAYHYUT AOMOSHUTENbHYIO
3KOJIOTNYECKYIO Harpysky, MOCKOJ/IbKY MPOEKT OTBevaeT
BCEM eBponeliickum TpeboBaHnsAM MO 3KOI0rMYECKOn 6e3-
OnacHoOCTU.

S

WAHC

K «LLlaHc»:
8-800-700-9036
shans-group.com
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OueHka reHodpoHaa 03MMON
MArKOW NMieHuLbl KoNnekumm
CIMMYT no Hanuuuio reHa

YCTOMYMBOCTU K Oypomn pXXxaBuyuHe
Lr10

PE3SIOME

AKTyanbHOCTb. B CBSi31 C NOTPEGHOCTLIO B NPOAOBO/LCTBEHHOI 6e30MacHOCTY CTpa-
He HeobXxoAMMO caMoo6ecneyeHne 3epHOM, 0COBEHHO 03WUMON MATKOM MLIeHWLEel.
[ns NonyyYeHns BLICOKMX YPOXAaeB 3epHa TPeByHTCs YCTONUMBbIE K OCHOBHBIM INCTO-
BbIM 60/1€3HSIM COpPTa 03UMOI MATKOI MeHWLbl. Takum 06pa3oM, akTyanbHoi ABns-
eTCsl 3a/ja4a Nnoucka reHoB YCTOMYMBOCTM 47151 NOCNEAYIOWEro NMpaMUaMPOBaHNS UX
B OJHOM reHoTUNE.

Marepuan n MeToabl. Lienbio 3TOro nccnefoBaHna ABNsNach oLeHka reHopoHaa 03u-
MOVA MSIrKoA neHnLbl konnekuy CIMMYT (Mekcrka) o Hasimumio reHa yCcToumnBoCTm
K 6ypoii pxxaBunHe Lr10. B pabote ncnons3oanu: CTAB-meTog (BbigeneHue AHK); me-
Tog NLP (cornacHo paspaboTaHHbIM NPOTOKONaM ONpPeAEeneHns reHoB YCTORUMBOCTM K
OCHOBHbIM 60/1€3HAM 03MMOIA NLLEHMLbI); METOZ, 3NeKTpodhopesa Ha araposHbIX resx.

Pe3ynbraTthl. B pe3ynbrate NpoBeAEHHbIX WCCNeA0BaHUiA YCTAHOBNEHO Haiuuue
(byHKUMOHaNbHOrO annenst reHa Lrl0 y 76 o6pasuoB 03MMOI MATKOW NWEHULpl 13
411 u3yueHHbix (Habopbl 20M IWWYT-SA, 21 IWWYT-IRR, 25" FAWWON-IRR, 25t
FAWWON-SA). geHtnduumpoBaHo 15 06pa3yoB ¢ HETUMUYHLIMKU INESIMKU FeHa
Lr10. ¥ 320 06pasuoB 03UMOV MATKOW MLLeHWUbl amnangukaums gpparmenTos AHK
MOMEeKynsipHbIM Mapkepom Lrk10-D oTcyTcTBOBaNa, YTO MOXET CBUAETENbCTBOBATL O
3HAYMTE/BHOW BApMaTUBHOCTW MUKPOCATENIUTHON NOCNE0BaTEeNIbHOCTU, HA KOTOPYHO
6bIn pa3paboTaH MONEKYNSAPHLIA MapKep, B UX FreHOTUNe. B pe3ynbTaTe NpoBeseHHbIX
1ccneaoBaHnin MAEHTUMLMPOBaHHbIE 06pa3Lbl 03MMOI MATKOW NWEHNULbI KONIEKL A
CIMMYT ¢ chyHKUMOHanbHbIM annenem reHa Lrl0 (takve kak 213, 214, 217, 220, 224,
227 v fp.) NnpeanaraeTcs UCMNo/b30BaTh B CENEKLMOHHBIX MPOrpaMmax ans nupaMuam-
POBaHMs C APYTrMU FeHaMmn yCTOMUYMBOCTY K BYpOii pXxaBUMHE.

Evaluation of the gene

pool of winter bread wheat

of the CIMMYT collection

by the presence of the gene
for resistance to leaf rust Lr10

ABSTRACT

Relevance and methods. Due to the need for food security, the country needs self-
sufficiency in grain, especially winter soft wheat. To obtain high grain yields, varieties
of soft winter wheat that are resistant to major leaf diseases are required. Thus, the
task of finding resistance genes for following to pyramiding them in one genotype is
urgent. This study aimed to assess the gene pool of soft winter wheat from the CIMMYT
collection (Mexico) for the presence of the gene for resistance to leaf rust Lr10. The
work used: CTAB-method (DNA extraction); PCR method (according to the developed
protocols for determining resistance genes to the diseases of winter wheat); method of
electrophoresis on agarose gels.

Results. The presence of a functional allele of the Lr10 gene was established in 76
samples of winter bread wheat out of 411 studied (sets 20" IWWYT-SA, 21t IWWYT-IRR,
25t FAWWON-IRR, 25t FAWWON-SA). We identified 15 samples with atypical alleles
of the Lr10 gene. In 320 samples of winter wheat, there was no amplification of DNA
fragments with the molecular marker Lrk10-D. It may indicate for samples genotype a
significant variability of the microsatellite sequence, for which the molecular marker was
made. The 76 samples of soft winter wheat from the CIMMYT collection with a functional
allele of the Lr10 gene (such as 213, 214, 217, 220, 224, 227 et al.) identified as a result
of studies are proposed to be used in breeding programs for pyramiding with other
genes for resistance to leaf rust.

Moctynuna: 25 asrycrta
Mocne popaboTku: 8 ceHTAGPS
MpuHATa k ny6amkauun: 10 ceHTA6pA
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Puc. 1. SnekTpochoperpaMma CKpUHUHIa 06pa3L0B 03MMOIA MATKOIA MLLIEHWLbI MO Ha/IMYMI0 FeHa YCTORUMBOCTM K 6ypoii pxasunHe Lrl0. MpogyKTbl
amnnndukauum ¢ mapkepom Lrk10-D: 1 — Mapkep monekynspHoro Beca Thermo Scientific GeneRuler 50+ bp (100-1000 n.H.), 2 — TchrLr10
(NONOXWUTENbHBIA KOHTpONb), 3 — 213, 4 — 214, 5 — 215, 6 — 216, 7 — 217, 8 — 218, 9 — 219, 10 — 220, 11 — 221, 12 — 222, 13 — 223, 14 —

224,15 — 225,16 — 226, 17 — 227,18 — 228

Fig. 1. Electropherogram of screening samples of winter soft wheat for the presence of the gene for resistance to leaf rust Lr10

i pyvE pEgaes

BeeneHue

MuweHnua — ofgHa M3 Hambonee BOCTPEOOBaHHbLIX B
MUpe 3/1aKOoBbIX Ky/nbTyp. ExerogHas noTpebHOCTb B 3ep-
He, cornacHo gaHHbiM PAO, HapacTaeT Ha 50 MWIIMOHOB
TOHH 1 Ha 2019-2020 roap! goxoaut Ao 2700 MUNIMOHOB
TOHH [1]. Ans o6ecneyeHns NPoAOBONLCTBEHHO 6e3onac-
HOCTM HEOBX0AMMO BO3ZefblBaHNE YPOXalHbIX U YyCTON-
UMBbIX K 60/1€3HsIM COPTOB MileHuUbl. OAHOM M3 LUIMPOKO
pacnpocTpaHeHHbIX Gone3Heli, NpuBOAsALLE K MoTepsm
ypoxas, aBnsetcs 6ypas pxasumHa. leH Lrl0, B coyeTaHum
C APYTrMMU reHammn yCTOMYMBOCTU K 3TOM 60/1€3HU, ABNAET-
cs atphekTnBHbIM [2]. V3yyeHre KONneKuMoHHbIX obpas-
LLOB 031MOW NweHnubl cenekumm ®reHY «AHL, «[JoHCKOW»
nokasasno, 4to reH Lrl0 nmeeTcs nub Yy oAHON NNHUN —
1012/16 [3]. N3BECTHO, YTO 3TOT rEH JIOKA/IN30BaH B XPO-
mMocome 1AS (KOHMPOBaH M paclungpoBaHa CTPyKTypa),
M LMPOKO PacrnpocTpaHeH B COpTax O3MMON MLeHULbI,
co3fiaHHbix B CLUA, AscTtpanuun n B CIMMYT (Mekcuka) [4].
Takum 06pa3oM, oLeHKa reHopoHa KONNEKLUMOHHOIO Ma-
Tepuana, nonydyeHHoro ot CIMMYT, no Hannuuio reHa Lrl0,
ABNSIETCHA aKTyaslbHOW 3ajaveld 1 Lefbilo HACTOALWEro uc-
cnefoBaHus.

MeTtoauka

O61bekT nccnegosaHns — 411 06pasLoB 03UMOW MSTKOA
nweHnubl 13 konnekymm CIMMYT (Ha6opbl 20th IWWYT-SA,
21th IWWYT-IRR, 25th FAWWON-IRR, 25th FAWWON-SA).
B KauecTBe KOHTPO/S NCMONb30Ba/IN MOYTN N3OTEHHYIO NN-
Huto copTa Thatcher, HecyLlyt0 reH yCTOMYMBOCTM K Bypoii
pxaBumHe Lrl0. BoligeneHne OHK n3 o6pasLoB npoBogu-
nocb metogom CTAB [5]. leH ycTONuMBOCTU K Bypoii pxas-
ynHe Lrl0 onpefenann MONEKYNsApHbiIM STS-MapKkepom
Lrk10-D cornacHo pa3paboTaHHOMy Schachermayer G. et
al. npoTtokony [6]. MpoayKTbl peakumn Bn3yam3nposaiv B
2% arapo3Hom rene, okpatwumsanu 0,1% pactsopom EtBr B
0,5x TBE-6ydepe n hoTtorpadumposanu npnéopom Bio-Rad
GelDoc XR+. Pa3mep aMn/IMKOHOB Ha arapo3HOM rese onpe-
LEeNnsnn mapkepom MosekynsipHoro seca Thermo Scientific
GeneRuler 50+ bp (50-1000 bp). AHa/IM3 NOMYYEHHbIX AaH-
HbIX BbINO/IHANM B Nporpamme Microsoft Excel B 2019 1.

Pesynbrathbl

Mo nuTepaTypHbIM AaHHLIM MOSIEKYNSAPHLIV pasMmep am-
nankoHa mapkepa Lrk10-D coctaBnsieT 282 napbl HyKneo-
Tmpos (n.H.) [7].

B pesynbtaTte nposegeHHoro B 2019 rogy nccneposa-
HUA 411 06pas3L0B 03MMOI MSTKOW MWeEHNLbI N3 KONNEK-
umn CIMMYT (Mekcuka) Hamu Gbln1 NONYYeH pAg, 3NeKTpo-
cdhoperpaMmMm CKpUHWUHIa MO Ha/IMYMIO FreHa YCTOMYMBOCTM
K 6ypoii pxasunHe Lr10. OgHa 13 HUX npeacTasfieHa Ha
pucyHke 1.

Llenesoli coparmeHT AHK,pasmepom 282 n.H., cBuge-
TENbCTBYIOLWNIA O HANMNUYMK (PYHKLIMOHANIBHOTO asinensi reHa
YCTOMYMBOCTU K Bypoii pxxaBumHe Lrl0, 6bi1 ngeHTunun-
poBaH y o6pa3suos 213, 214, 217, 220, 224 n 227.

Y o6pa3sua 225 naeHtudmumpoBaH parmeHT pasme-
pom 359 n. H., HETUNWYHbLIN ANS MONEKYNIAPHOro Mapkepa
Lrk10-D, yTo CBMAETENLCTBYET O HA/IMYNWN Y HETO reHeTu4e-
CKVX NU3MEHEHMWIA.

Y ocTasibHbIX 06pa3u0B, NPeACTaB/IeHHbIX HA PUCYHKe 1,
amnanurkaumm LeneBoro oparMeHTa He BbISIB/IEHO.

Mpu n3yyeHun reHooHaa 411 KONNEKLMOHHbIX 06pas-
LLOB 03MMOW MArKON nieHuupl konnekumm CIMMYT 6bi1o
NMAEHTUMLMPOBAHO Hanmume (YHKUNOHaNbHOIo annens
reHa ycTtoiiumBocTu K 6ypoli pxxaBumHe Lrl0y 76 o6pasLoB
(18%) (puc. 2).

HeTtunuuHble annenu ¢ pasamepamn 321, 342, 359, 379,
384,392 1 400 n.H. 66111 naeHTUMLMpPOoBaHbl Yy 4% obpas-
LoB (Bcero — 15 wrt.).

Puc. 2. PacnpegeneHue anneneii reHa yctolunBocTty k 6ypoii
pxaBumHe Lrl0 y 06pa3LioB 03MMON MArKOW NiLeHNLbl 13
Konnekumm CIMMYT (Mekcuka)

Fig. 2. Distribution of alleles of the gene for resistance to leaf rust
Lr10 in samples of winter bread wheat from the CIMMYT
collection (Mexico)
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Y 320 o6pas3uyos amnangukauusa gparmeHtos AHK oT-
cyTcTBOBasia, U reH Lrl0 He 6bin BbiiBNEH. OTcyTcTBME
amMnanukaumn y aTmx o6pasLoBs MeHuLbl U3 KONNeKumun
CIMMYT MOXeT CcBMAETE/NbCTBOBATbL O 3HAYMTENbHOI Ba-
pUaTUBHOCTN MUKPOCATE/NINTHOW MNOCNef0BaTelbHOCTH,
Ha KOTOpYto 6bl1 pa3paboTaH MONEKYNSAPHbIA Mapkep, B UX
reHotune.

PekoMeHayeM WCMoNb30BaTb B CeNEKLUMOHHbLIX Mpo-
rpamMmax, HampaB/ieHHbIX Ha MOBbILLEHME YCTOMYMBOCTU
COpPTOB O3MMOV MLWeHULbl K BYypoit pxaBunHe, naeHTUdun-
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REFERENCES

1. FAOSTAT [Electronic resource] — Access mode — URL:
http://www.fao.org (Date of treatment 07.20.2020)

2. Mclintosh R. A., Yamazaki Y., Dubcovsky J. et. al. Catalog of
Gene Symbols for Wheat. — 2010. Suppl. 2011, 2012. [Electronic
resource] URL: https://shigen.nig.ac.jp/wheat/komugi/genes/
symbolClassList.jsp (Date access 20.07.2020)

3. Vozhzhova NN Determination of the gene for resistance
to leaf rust Lrl0 in winter wheat. IV All-Russian congress on
plant protection with international participation “Phytosanitary
technologies in ensuring the independence and competitiveness
of the agro-industrial complex of Russia.” Collection of abstracts.
SPb.: FGBNU VIZR. 2019. [Electronic resource] — P.234. — Access
mode — URL: https://drive.google.com/file/d/1CvWYQOMK9OG-
X8xTvkBTfeSSJ1DVrbO9/view (Date of treatment 07/20/2020)

4. Gallego F, Feulliet C., Messmer M. et. al. Comparative
mapping of the two wheat leaf rust resistance loci Lr 1 and Lr 10 in
rice and barley. Genome. 1998;(41):328-336.

5. Murray M. G., Thompson W.F. Rapid isolation of high
molecular weight plant DNA. Nucleic Acids Res. 1980;(8):4321-
4325. https://doi.org/10.1093/nar/8.19.4321

6. Schachermayer G., Feuillet C., Keller B. Molecular markers
for detection of the wheat leaf rust resistance gene Lr 10 in diverse
genetic backgrounds. Mol. Breeding. 1997;(3):65-74.

7. Gultyaeva E.I. Methods for identification of wheat resistance
genes to leaf rust using DNA markers and characterization of the
efficiency of Lr-genes. — St. Petersburg: RIZO-print. 2012. P.16-
17. (In Russ.)

ABOUT THE AUTHORS:

Natalia N. Vozhzhova, Cand. Sci. (Agriculture), Senior
Researcher, Cell Selection Laboratory

Elena V. lonova, Doc. Sci. (Agriculture), Head of the Center for
Fundamental Scientific Research

HOBOCTU-HOBOCTU-HOBOCTU-

LleHbl Ha nogconHeyHoe macno B PO
OCTaHYTCA Ha NPEXHEM YpOBHE

CyLeCTBEHHOIO CHWXXEHUS LIeH Ha NOACOMHEYHOE MAC/o
B Poccun, nocne pocTa [0 PEKOPAHbIX 3HAYEHWI, aKcnep-
Tbl B 6/1mKalillee BpeMs He 0XuAatoT. 10 MHEHMIO YYeHbIX
Bcepoccuiickoro Hay4yHo-nccnefoBaTe/lbCkoro MHCTUTyTa
Mac/nMyHbIX KynbTyp MmeHun B.C. llycToBolita, 3TOT pocT
Obl1 BbI3BaH CHWKEHWE 06BLEMOB cCOOpa MOACONHEYHMKA
13-3a 3acyxu.

Mo AaHHbIM aHa/IMTMKOB, LieHa CbIPOro MOACOMHEYHOrO
macna B Poccumn Bblpocna 3a Hefento oKTA6pst Ao 74 Tbic.
175 py6. 3a 1 T, 06HOBMB COGCTBEHHbIV HEAAaBHUIA PEKOPA,
B 71 TbiC. py6. 3a 1 T. lomMumo 3aToro, 3adMKcupoBaH pocT
CTOMMOCTN MOACONHEYHWNKA. [MPUYNHON MOBbILLEHNS KO-
TMPOBOK CTa/l CKAYOK IKCMOPTHbLIX LIEH HA Macso Ha hoHe
KpaliHe aKTMBHOro pocta ¢ 12 no 18 okTa6psi MMPOBOro

ISSN 0869-8155

MacnM4yHOro Komnnekca. Mo MHEHUIO 3KCNEPTOB, CIOXMB-
Lwasca B 3TOM rofy 3acyxa B psife CTpaH, B TOM 4ucne B
IOXHbIX pernoHax P®d, cnoco6cTBoBasia peannsaummn nec-
CUMUCTNYECKMX CLieHapueB BasIOBOro o6bema cbopa B Oc-
HOBHbIX CTpaHax-nMnopTepax NoACOMHEYHOro macna. 31o
0TPa3unoch Ha LieHo06pa30BaHUV TOBAPHOrO NOACO/HEY-
HMKa 1, COOTBETCTBEHHO, NPOAYKTOB €ro nepepaboTku.
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PLANT GROWING

KPYWN3EP® dOPC: TEXHOTOTMA YXN3HEHHOW CUSbI

NOACOTHEHYHNKA

He cekpet, YTo peasibHble ypoxau MOACONMHeYHMKa 06bIYHO OTCTAIOT OT lEHEeTUYeCKOro noTeHuuana
rM6pPUAO0B 3TON Ky/bTypbl. MPUYMHBI MHOTOO6Pa3HbI: 1 NIOXMe KIMMAaTUYECKUE YCNOBUS, U OLLINOKM B
TEXHONOTMN BblpallnBaHus, N HeLOCTATO4HOE BHECEHWE YA0OPEHNIA, U MOpYa YPOoXas MHOrOYNCNEHHBbIMY
BpeauTensaMu. Mpon3BoAUTENIN CEMSH 3HAKOT 06 3TUX NPOBIEMAX U CTApaloTCA YMEHbLUNTb UX HEraTUBHOE
B/SHME, KOTfa 3TO B WX cunax. 3awura OT BpeauTeneil — WMEHHO TOT C/yyaid, mo3ToMy KOMNaHWA
«CWHreHTa», OAMH U3 BeAyLMX NOCTABLLMKOB CeMAH MOACONHEYHUKA B Poccum, npegiaraet WUpoKyto
JIMHENKY CPELCTB 3alMTbl PAacTEHUA WU KOMMIEKCHbIE TEXHOMOMMM UX NpuMeHeHus. OfHa U3 HuX —
KPYW3EP® ®OPC-TexHonorus, npegnonarawowias npeArnoceBHOE MHCEKTULMAHOE MpOTpaBnMBaHue

CEMSAH 3aBOACKNM Crnoco6om.

A HY)XHbI JIN UHCEKTULWADI?

Mpexae 4vem pacckasaTb 06 3PPEKTUBHOCTM TEXHO-
NOTUM  MHCeKTUUMAHOW o6paboTkn KPYW3EP® &OPC,
BbISICH/M, HACKO/IbKO BOOOLLE B COBPEMEHHbIX YC/IOBUSX
Heo6XxoANMO NPUMEHeHMe CPeaCcTB 3alnTbl MPOTUB Bpes-
HbIX HaceKombIX. CrneymanncTbl KoMmnaHum «CUHreHTa» no-
CTOSIHHO HabnloaalnT 3a pacnpocTpaHeHnem BpeauTeneii
B noceBax MOACOMIHEYHMKA, M yallle BCero noslyYyeHHble
pesynbraTbl HeyTelwuTeNbHbl. Hanpumep, nNpoBeAeHHbI
B 2018—2020 rogax MOHUTOPUHI PacnpoOCTPaHeHUs Xy-
Ka-lliefikyHa rnokasasl, YTo NnpakTnyecku B Kaxagom m3 350
06cnefoBaHHbIX PaioHOB CTPaHbl ero NPeaesbHO A0NyCTU-
Masl KOHLeHTpaLuus nNpesbILLeHa.

XKyK-LLEeNKyH 1 ero M4nMHKa — npoBOIOYHNK — onac-
Hbl TEM, YTO MOTYT YHUUYTOXNUTb OT 7 % BCXOA0B, YTO NpU-
BOAMT K YMEHbLUEHWIO FYCTOTbl CTOSIHUA pPacTeHuii u, Kak
CneacTBure, K CHUDKEHWIO YPOXKAAHOCTN. TEXHUYECKNE Ky/b-
Typbl, U B TOM 4uC/ie MOLACOJIHEYHUK, OCTPO pearnpyrot
Ha paccTaHOBKY W NOLWaAb NUTAHWUA KaXKAoro pacTeHus.
O6bIYHO MOTEpPs FycTOTbl OT MPOBOJIOYHMKA COCTaBASEeT

4 000-10 000 pacTteHwii/ra, YTO KaXeTcs He o4eHb 60/b-
LWUMM NoKasaTenem, Ho U3MEHEeHNEe KoIM4yecTBa NPoayKTMB-
HbIX pacTeHuli Ha rekTap Aaxe npu MMHUMaNbHOW ryctote
06epHeTcsl Hepgo60poM MUHUMYM 1,4 u/ra npu cpepHeii
ypoxaiHoctn 25 u/ra. N 370 TONbKO M3-3a O4HOro BUAaa
BpeauTeneli, a Befb WX OECATKM: JIOXHOMPOBOOYHUKH,
XpYLUW, OONTOHOCUKW, MeAsaKN, TAW, NIMYNHKN POCTKOBOM
MYX1 1 NOATrpbI3atoLLeli COBKA U MHOXECTBO APYrux cOocy-
LLMX M INCTOTPbI3YLLMX HACEKOMbIX. A €CNN KaXbIA U3 HUX
OyZeT cokpallaTtb ypoXxaiHoCTb Ha 1,4 u/ra?

Takad cuTyauus BMNOMHE peasbHa, Bedb M3-3a noTe-
NAeHns KauMaTa U pacnpocTpaHeHUss MUHUMasIbHOW 06-
paboTkM MOYBblI GONLLUMHCTBO CeMbX03MNpPon3BoaUTENEN
OoTMeYvaloT BO3pOCLUee [aBfieHne BpeanTenein Ha nocesbl.
Hacekomble ycnelwHOo NepeHOCAT OTHOCUTENbHO Tensble
31Mbl 1 aKTUBHO Pa3BMBAtOTCH C HACTYMN/IEHWEM BECHBI. McC-
cnefioBaHWsA NokKasbiBatoT, 4To 1 B 2020—2021 rogax cneny-
€T 0XXNAaTb BbICOKOW YAC/IEHHOCTU MPOBOJIOYHUKA, TaK YTO
BOMPOC 06 aKTya/lbHOCTU MHCEKTULMAHON 06paboTku He
CTOUT. MMaBHbIi BONMPOC APYroW: Kakyto TEXHONOrnwo obpa-
60TKM CEMSIH NpeanoYecTb?
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Pervion HOI
CpepgHss npnbaska ypoxxaHOCTH
KPYN3EP® ®OPC 1.5L\la

CUHEPIrus, PABOTAIOLLIAA1 HA BAC

MpuobpeTeHne cemMsiH NOACONHEYHVKA B 3aBOACKOM NH-
CeKTMUMAHOM 06paboTKe BXOAUT B MPaKTUKy BCe GOMbLUEro
yncna cenbxo3npoussoguTtenein. 3To nsbasnseT arpapu-
€B OT HeobXO0AMMOCTW CaMOCTOATENbHOrO NpoBeAeHUs
npoueaypbl NPOTPAaBNMBaHWA, CHMXaET PUCK OLMOOK 1
9KOHOMUT BPEMS Ha arpoXMMUYECKUX MepOonpuAtuax. A
rnaBHoe — cnocobcTByeT 6osee NOHON peannsalmm no-
TeHuuana ypoxaHOCTU KynbTypbl. [03TOMYy BbI6GOp MO-
CTaBLLMKa CEMSH BCe Yalle OCHOBbIBAETCSA U HA TEXHOIOTN
MX NpeanoceBHol 06paboTKn, nayLlein B KOMMIEKCe C ce-
meHaMu. KPYVI3EP® dOPC-TEXHONOMI0 MOXHO C MOMHBIM
NpaBOM Ha3BaTb OHOWN M3 BeAyLMX Cpean Tex, 4To npwu-
CYTCTBYIOT Ha PbIHKE MOACO/IHEYHUKA.

JAnuTensHoe BpemMs 3Ta/IOHOM WHCEKTULMAHOW 3alin-
Tbl CEMSIH MOACOSIHEYHUKA Obl1 CUCTEMHbIV MHCEKTULMA
KPYW3EP®, KOTOPbI 3a cYeT AelCTBYIOLLEro BeWecTBa TU-
amMeToKcama 3almiuiaeT NoAcOHEYHVK OT NPOBOMOYHNKA,
[OONTOHOCUKA U MHOTMX Opyrux BpeguTeneil. Ho npuHumn
OelicTB/A BCEX CUCTEMHbIX MHCEKTULMAOB TakoB, YTO A/S
TOro, 4To6bLI BpeanTeb ymep, eMy Heo6X04MMO OTKYCUTb,
nonpo6osaTtb MO/I0A0 NPOPOCTOK, MOBPEANB €ro, 1 ToNb-
KO Moc/e aToro BpeavTe b NoNyunT 403y UHCeKTUUnaa ve-
pe3 poToBOIi annapart, AeicTBylollee BeLWecTBO nonageT
B KMLLUEYHWK 1 MPON30AAET OCTaHOBKa BCEX ABUraTeNbHbIX
hYHKLMIA HACEKOMOTO.

MpwY YACNEHHOCTU NPOBOIOYHMKA 4—5 WT./M2 1 cpeaHem
KOMMUeCTBE PaCTeHWii NOACONHEYHMKA 6 LWT. Ha 1 M2 nony-
yaeTcs, YTO Ha OOHO pacTeHne NPUXOANTCHA MpPakTUYecKn
OJVH NPOBO/IOYHNK. ITO O3HAYAET, YTO MOBPEXAEHUA He-
M36eXHbl faxe Npy UCNosb30BaHNN MHCEKTMLMAA B 06pa-
060TKY CeMSH.

Uto6bl M3MEHUTb NOAXOA4 K CAEPXMBaHUK BpeanTe-
nAa, cneumansHo ana Poccum paspaboTaHa yHUKanbHas
KPYWN3EP® $OPC-TEXHOMOMMA C CUCTEMHbIM (3almTa
pacTeHUsi U3HYTPU) U KOHTaKTHbIM AeicTBMeM. MexaHn3m

OelicTBNA AOCTATOYHO YHUKANEH: MPU KOHTaKTe C NOYBEH-
HOli BNaroii HauMHasi C MOMeHTa NpopacTaHns CEMEHU MO-
NeKynbl TedyTprHa NCnapsarTcs U 06pasyloT 3alUTHYIO
rasoByt0 chepy BOKPYr KaXX[oro pacTeHusi, YTo NpuBoanT
K rmbéenmn HacekoMbIX eLLe 40 TOro, Kak Te ycnesatoT HaBpe-
ONTb KyNbType.

Kpome geiicTeus Ha BpeauTeneii KPYN3EP® dOPC-Tex-
HOMorusi CNOco6Ha BAUSITL Ha IM3MONOTNI0 MpopacTaHus
CeMsH: AelicTByloLlee BeLLeCTBO MPOHMKaEeT BHYTPb pac-
TUTENbHBIX KNETOK N yBENMYMBAET YPOBEHb N aKTUBHOCTb
cneunduyecknx PyHKUMOHaNbHBIX 6eNKoB 1 (hepMeHTOoB,
OT KOTOpbIX 3aBUCUT BbipaboTka (PUTOrOPMOHOB, B TOM
yncne ropMoHOB pocTa. ITO NPUBOAUT K NoyyeHuto 6onee
OPYXHbIX 1 BbICTPbIX BCXOA0B M OT/IMYHOWN CTPECCOyCTOol-
YMBOCTU.

OKOHOMUYECKUE NPEUMYLLIECTBA

Mocne TpexneTHUX MUCMbITAHUIA Mbl NPULLIN K BbIBOAY,
yTo 06paboTKa cemsH no TexHonorun KPYN3EP® dOPC
3(hPeKTNBHO CrpaBnseTcs C BpeauTensMm BCXOLO0B U
coxpaHsieT Ha 1 500 pacTeHuii 6oMblie MO CPaBHEHMUIO
co cTaHaapTHol o6pa6oTkoii KPYM3EP® 3a cueT raso-
BOW hasbl. Mpn OTCYTCTBUN NOBPEXAEHMIA Ha KOPHEBOW
cucTeMe U MNOA3EMHON 4YacTu pacTeHusi Gbinv MeHblue
NnoABePXXeHbl 3apPaXeHUI0 NOYBEHHBIMM NaToreHamun yepes
OTKPbITble «BOPOTa» OT YKYCOB HacekoMbIx. Bce aTo npu-
BE/0 K peasm3aumu nyyliero reHeTMyeckoro noTteHuua-
na rmépuga n gano pocT ypoxanHOCTU N0 CpaBHEHWUIO CO
cTaHgapTHo 06pa6oTKoii cemsan KPYW3EP® B cpeaHem no
Poccumn Ha 1,4 u/ra, 4To NPUHECNO X03slicTBaM A0MONHN-
TenbHo 3 080 py6./ra npu cpefHeit LeHe Ha NOACO/THEYHNK
22 py6./kr.

CTOMMOCTL 06paboTKM ceMsiH no KPYN3EP® dOPC-Tex-
HOMOTUM BhilLe CTaHgapTHol KPYN3EP® Ha 350 py6neii Ha
O[IMH rekTap, Ho OHa No3BonseT nonyunTs 2 730 pybnei go-
NONHUTENbHOWM NPMBbLINKN C OAHOTO rekTapa.
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Pe3ynbraTtbl n3y4yeHus oopasuos
03UMOIN MATKOMN NMiueHunLbl
KOHKYPCHOro COpTOUCHbITaHUS

MO YPOXXaMHOCTU N Ka4eCTBY 3epHa

PE3IOME

AkTyanbHOCTb M MeTOAMKA. ViccnefjoBaHus nposeeHsl B 2017—-2019 rofax Ha onbIT-
HbIx nonisix ®rBEHY «AHLL «[JoHCKOIA» C Lienblo OLeHNTL 06pa3Libl 03UMOIE MATKON Miue-
HULIbI KOHKYPCHOrO COPTOMCTbITAHUA MO YPOXARHOCTMU W KaueCTBEHHbIM NokasaTensim,
a TaKkKe HaiiTn onTUMasbHble 3HAYEeHWA NPU3HAKOB, MPU KOTOPbIX POPMUPYETCS Hau-
6onbLIast ypoxaiHocTb. 3yyanu 75 06pa3LoB 03VMOIA MArKOi MIIEHWLbI CeneKumm
®IrBHY «AHL «[loHckoli». B KauecTBe cTaHAapTa UCno/b30Banu CopT Epmak.

Pe3ynbraThl. YpoxaiHOCTb 06pasLiOB MLEHWLbl B KOHKYPCHOM COPTOMCHbITAHWN
konebanach ot 8,52 1/ray nnuum 1822/15 go 10,51 1/ra 'y copta Pasgonbe. Mo ypo-
XaWHOCTW cTaHAapT Epmak [OCTOBEpHO NpeBbicuan 7 06pa3LoB, NprbaBk1 KOTOPbIX
cocrtasum o1 0,41 no 1,39 1/ra, HCP; = 0,41 1/ra. Mpu n3y4eHnn 06pasLoB 031MOi
MArkoi nwennubl no FOCT P 52554-2006 oHn cooTBeTcTBOBaUIM |1l Knaccy kavecTsa
Mo MaccoBoii gone 6enka. Mpu yBenuueHnn cogepxanns 6enka B 3epHe Ha 1% ypo-
XaWHOCTb CHkaeTcs Ha 0,26 T/ra. Mo cogepxaHnio KNelikoBUHbI B 3epHE n3yyaemble
06pa3subl cooTBeTcTBOBa/IM |11l KNaccy kauyecTBa. Mpwv yBENMYEHUM COAEPXAHNA KNeii-
KOBUHbI B 3€PHE MNLLeHNLb 0T 25 A0 27% opMmpyeTcs HanbobLIas yPOXaliHOCTb.

The study results of the winter
bread wheat varieties of the
competitive variety testing
according to productivity and grain
quality

ABSTRACT

Materials and methods. The current study was carried out in 2017-2019 on the
experimental plots of the FSBSI “Agricultural Research Center “Donskoy” in order to
evaluate winter bread wheat samples of the competitive variety testing according to
productivity and quality indicators, as well as to find the optimal values of the traits which
promote formation of the largest yields. There have been studied 75 winter bread wheat
samples developed in the FSBSI “Agricultural Research Center “Donskoy”. The variety
‘Ermak’ has been taken as a standard one.

Results. The wheat samples’ productivity in the competitive variety testing ranged from
8.52 t/ha (the line 1822/15) to 10.51 t/ha (the variety ‘Razdolie’). The productivity of
the standard variety ‘Ermak’ was significantly exceeded by 7 samples, their increase
ranged from 0.41 to 1.39 t/ha, HCP 5 = 0.41 t/ha. When studying the winter bread wheat
samples according to GOST R 52554-2006, they corresponded to the 1-3 quality class
due to protein mass fraction. When the protein percentage in grain increased on 1%, the
productivity decreased on 0.26 t/ha. Due to gluten content in grain the studied samples
corresponded to the 2-3 quality class. When the gluten content in grain increased on
25-27%, there has been formed the largest productivity.

Moctynuna: 24 asrycrta
Mocne popaboTku: 8 ceHTAGPS
MpuHATa k ny6amkauun: 10 ceHTA6pA
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BeenexHue

O3nmas markasa nwenuua (Triticum aestivum L.) Bxogut
B TPOIiKy OCHOBHbIX 3€PHOBBIX Ky/bTYp U ABASETCA [N1aBHOW
KynbTypoli Ans pauuoHa yenoseka. [na ycnewHol cenek-
LIMOHHOW NporpamMmmbl HEO6XOANMO Ha/IMYMEe reHeTUYeCKo-
ro pasHoo6pasusi. OHO MMeeT CyLLeCTBEHHOe 3HauyeHue
ONA OOCTUKEHUS pas3NNyHbIX Ueneil cenekumm pacteHuii
(4N NoBbILWEHNs ypoXanHoCTN, 6onee WMPOKON aganTa-
Lmn, xopoluero kavyectsa n ap.) [1].

B obwem Komnnekce MeponpusaTWiA, HanpasieHHbIX
Ha yBenM4yeHne NpoAyKTUBHOCTU 3€PHOBLIX Ky/bTyp U No-
BblLLIEHNE KayecTBa UX ypoxas, rnaBHOe MecTO 3aHumaeT
cenekumsa [2]. CamblM [OCTYMHbIM U MeHee 3aTpaTHbIM
CpefCTBOM B MOBbILLEHUWN YPOXANHOCTN 1 KayecTBa 3epHa
aBnsieTcs coptT. CopT — 3T0 6MoNornyeckunin akrop, nme-
IOLLMIA CNOCOBGHOCTbL peasin30BaTh reHeTUYECKNA NOTEeHLUN-
an NpPOAYKTMBHOCTW MpPU pasHbIX YCNOBUAX OKpyXatoLei
cpefpl. IMEeHHO OH fiBNseTcsa MOLHbIM (hyHAaMEHTOM Mpo-
M3BOACTBA 3epHa BbICOKOro Kayectsa. Ans ctabunmsaummn
BCEro Npou3BOACTBa 3epHa W YNyylleHUs ero kayecrtsa
BaXKHYI0 POJib UrpaeT MOAepPHU3aLMsA BCEro cenekunoHHo-
ro npovecca, a Takke cosfiaHve 1 BHeApeHne 60see HoBbIX
copToB Ansa npounssoacTea [3].

Llenbio Hawwmx mnccnegoBaHUin sB-
NANOCb OUEHUTb 06pasubl 03MMOl
MSATKOW MLWEHWLbl KOHKYPCHOTO CO-
pTOMCMbITAHMSA MO YPOXaNHOCTU N Ka-
YeCTBEHHbIM MOKasaTensMm, a TakKke
HaWTM ONTUMasibHble 3HAYEeHUsA Npu-
3HaKoB, MPW KOTOPbIX hopMupyeTcs

PLANT GROWING

Pe3ynbTaThl UCCNegoBaHUn

BakHeliLmm npM3HaKom NPOAYKTUBHOCTM O3UMOIA Niue-
HULbI SIBASIETCSA YPOXaNHOCTL 3epHa U3y4yaeMblX COpPTOB.
MexaHn3Mbl HOPMUPOBAHUSA YPOXKAAHOCTN COXHbI U Tpe-
OYIOT XOpPOLLEro 3HaHns MOpto6UONOrNYeCKNX 0COBEHHO-
cTeli BO34eNblBaeMbIXx COPTOB. HeManioBaxHbIM yCnoBuem
BbISIB/IEHNS 3TUX MEXaHN3MOB CUMTAETCA NOWCK NPU3HAKOB,
B BbICOKOW CTENEHN KOPPENMPYIOLLMNX C YPOXANHOCTLIO [5].

YpoBeHb YypOXaiHOCTU 06pasuoB 03MMON MLWeHULbI
KOHKYPCHOr0 COPTOUCMbITAaHNS B CpeAHeM 3a rofbl uc-
cnepoBaHuii BapbmpoBan ot 8,52 T/ra 'y nuHun 1822/15 o
10,51 1/ray copta Pasgonbe (puc. 1).

Y ctaHgapTHOro copta Epmak aToT nokasaresib cocra-
Bunn 9,12 1/ra. OcHoBHasa macca o6pa3Los (65%) cchopmu-
poBana ypoxaiHocTb oT 8,9 o 9,7 1/ra, 30% — ot 8,5 go
8,9 T/ra. YpoxainHocTtb oT 9,7 go 10,5 1/ra hopmmpoBanm
5% 06pasLoB.

JocToBepHoe npesblleHne Haf cTaHgapToMm Epmak B
cpefHeM 3a Tpu roga nokasanun 7 o6pasLos, NpnbaBku Ko-
TopbIX cocTasuam ot 0,41 1/ra (nuHua 1483/15) o 1,39 1/ra
(copt Pazponbe), HCPy; = 0,41 1/ra (Tabn. 1).

BbinasLune [oxXau co wkeanucTeliM BeTpom B 2017 rogy
CMpPOBOLMPOBaNN NoseraHne NoceBoOB, CPEAHAA ypoxan-

Puc. 1. PacnpepgeneHve 06pa3LoB 031IMOIA MATKOW NLWEHULbI N0 YPOXAAHOCTU B KOHKYPCHOM
ncnbitadumn, 2017-2019 rogpl

Fig. 1. Distribution of the winter bread wheat samples according to productivity in the
competitive variety testing, 2017-2019
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CMEKTVBHbIX 06pa3LoB O3UMON MAr-

KOW MLUEHWLbl WMHTEHCUMBHOIO TUNa 'g 157

KOHKYPCHOIO COPTOMCHbITaHUs. B Ka- % 10l

yecTBe CTaHAapTHOro copta 6bin nc- 2

nosb30BaH Epmak. 5 /
OnbITbl  3aKnagblBa/in  COMNACHO

MeToAuKe nonesoro onbita [4]. Mo- 0

CeB MNpPOBOAWIN HaBECHOW cesinkoi 8,5

«Wintersteiger Plotseed». Hopma BbI-
ceBa — 4,5 M/IH BCXOXMX 3€peH Ha
1 ra, rybuHa 3agenkn — 5-6 cwm.
rMnowagb AensHkm — 10 m2, nosTop-
HOCTb — 6-KpaTHas. Y60pKy ypoxas
npoBOAWMIM  MaiorabapuTHbIM  KOM-
6aliHom «Wintersteiger Classic».
NabopaTopHble nccneposaHns Mo
OLeHKe MpPM3HaKoB KayecTBa 3epHa
03MIMOI MSITKO MLEeHNLbI NPOBOAN-
/I B COOTBETCTBUN C METOANYECKNMU
yKasaHUsiMU rocyfapCTBEHHOIO CO-

06pasupl

Epmak, ctaHgapT

JloHcKas cTenb

- Pasponse
pTOUCbLITAHUS  CE/IbCKOXO3ANCTBEH-
HbIX KynbTyp (1988), a Takke no cy- Lok
wecTteyrowum MOCTam. CogepxaHue 1953/14
6ernKa 1 KIekoBYHbI ONpeaensnoch ¢ 1334/15
nomoLbto Nnpnbopa Spektra Star 2200.
CTaTuCcTUYecKylo 06paboTKy AaHHbx 1483715
NPOBOAWIN C NMOMOLLLIO KOMMbIOTEP- 1488/15
HbIX Nporpamm Microsoft Office 2010

HCPg

1 Statistica 10.
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8,9 9,3 9,7 10,1 10,5

YpoxaiiHocTb, T/ra

Tabsmya 1. 06pa3ubl 03UMOI MSATKOIA NILEHNLbI, BbIAENMBLUMECS M0 YPOXaiHocTH, 2017—
2019 ropp!

Table 1. Winter bread wheat samples with the largest productivity, 2017—-2019

YpoxaiiHocTb, T/ra

2017 2018 2019 cpepHee + K cTaHpapTy
9,34 11,81 6,22 9,12 -
10,65 11,32 7,22 9,73 +0,61
11,75 12,64 7,13 10,51 +1,39
11,25 11,57 7,24 10,02 +0,90
11,12 11,14 6,80 9,69 +0,57
10,52 11,52 7,19 9,74 +0,62
10,11 11,67 6,81 9,53 +0,41
10,17 12,37 6,42 9,65 +0,53
0,29 0,40 0,53 0,41 -
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HOCTb MO OnbITy cocTtaBuna 9,68 T/ra.
MakcrMasibHy0 ypoXxaiHOCTb cdhop-
Muposan copt Pasgonbe — 11,75 1/

B 2018 cenbCKOXO3ANCTBEHHOM
rogy o6pasubl O03UMOW MLIEHULbI

Maccosas fons 6enka, %

Tabnvua 2. Pacnpepeneiue 06pa3LoB 03MMOIA MATKOM MLIEHULbI N0 coaepXaHuio 6enka B 3epHa,
2017-2019 rogpbl

Table 2. Distribution of the winter bread wheat samples according to protein percentage in grain,
ra. 2017-2019

KonuyecTtBo 06pa3Lios, Wt KonuyecTtBo 06pasuos, %

cthopmmpoBanin  HambO/bLUYKD  YPO- |-/ knacc — >14,5 12 16
XalHOCTb (CpefHsis no  onbiTy — 1 knace — 13,5-14.5 28 64
11,36 T1/ra) 3a cueT HaKOMMBLUUXCS

Il- knacc — 12,0-13,5 15 20

0CajiKOB B 3UMHUIA Nepuog, pacteHus
He WCNbITbIB/IN HEAOCTATOK Bnarn B
BeCEeHHe-NeTHWIA nepuog. Takke Haun-
6onbluas ypoxaliHoCTb 6blna y copTa
Pasgonbe — 12,64 1/ra.

B 2019 c.-x. rogy (oTmevascsa no-
BbILLUEHHbIM TeMMepaTypHbIM  Pexu- 10,6

Puc. 2. Baanmocss3b ypoxaiiHocTv 06pa3LoB 031MOIi MATKOIA NLLeHULbl 0T CoAepXaHus 6enka B
3epHe, 2017-2019 rr.

Fig. 2. Correlation between winter bread wheat productivity and protein percentage in grain, 2017-2019

YpoxaliHocTb, T/ra = 12,7249 — 0,2593-x

@ | Conepxarme 6enka, %: YpoxaiiHocts, 1/ra: r=-0,3979; p = 0,0003

MOM 1 HeAOoCTaTOYHbIM KO/IM4eCTBOM

ocafkoB) 6blna OTMEYeHa camast Hu3- 104
Kasn ypoxaiHOCTb 3a BCe Tpu roga 10.2
nccnegosaHnini — 6,29 1/ra. Camas 10,0
60NbLIasA YPOXANHOCTL Bblia y NMHUMK o8

1169/15 — 7,64 1/ra.

OAHMM M3 MnokKasaTesneil kauyecTsa
3epHa ABNSieTCS coAepXaHue B HeM
6enka. BbiBegeHMEe BbICOKOGENKOBbIX
COpPTOB COMPSHKEHO C OnpeAesnieHHbI-
MU TPYAHOCTAMM, Tak Kak cogepxaHme 9,0
6enKka — NONUreHHbI Npu3Hak [6].

Mpn n3yyeHnn ob6pasLoB O3UMOIA
MArKOW MnieHuUpbl 60/bLIas YacTb 06- 8,6
pasuoB (64%) cooTtBetcTBOBa/IN I 8.4

9,6
9,4

9,2

YpoxaiHocTb, T/ra

8,8

Pasgonse

Q

| 1334/14 1 1488/15

Knaccy kauecTBa Mo MaccoBoOli gone
6enka no NOCT P 52554-2006, 20%
o6pasuos — Il knaccy 1 16% — | knac-
cy (tabn. 2).

Pasmax BapbMpOBaHUA cogepaHus 6enka B 3epHe B
cpegHeM 3a rofbl MccnegoBaHuii coctasun ot 12,4% (copTt
Paspgonse) go 14,9% (nuHua 1159/13), a 'y ctaHgapTta Ep-
MaK — 13,1%. K BbICOKO6€ENKOBbIM 06pa3L,amMm OTHOCUANCH
nvHum: 1159/13 — 14,9%; 1062/09 — 14,8%; 1481/13,
1038/15, 1837/15, 1858/15 — 14,7%.

NnHelHas Koppensuusi Mexay YpOoXalHOCTblO U co-
JepxaHvem 6enka B 3epHe Oblia cpefHAs oTpularesnbHas
r=-0,40%0,11 (puc. 2).

CornacHo ypaBHEHWIO perpeccuu, Npu yBesimyeHun co-
AepxaHusa 6enka B 3epHe Ha 1% ypoXamHOCTb CHUXaeT-
cs Ha 0,26 T/ra. N3 obuwen maccel 06pa3yoB BUAHO, YTO Y

Puc. 3. Pacnpegenexve 06pa3LoB 03MMO MATKO MLIeHULb! N0
COAEepPXaHUIo KNeiikoBuHbI B 3epHe, 2017-2019 rr.

Fig. 3. Distribution of the winter bread wheat samples according to gluten
content in grain, 2017-2019

N
o

289

/ 23
18%
0%

A o
ol N

o

N

13%

T
~

o

KonunyecTso 06pasLios, LT.

o N b O

22 23 24 25 26 27 28 29 30 31 32
CogaepxxaHve KneiKoBUHbI B 3epHe, %

ISSN 0869-8155

12,2 12,4 12,6 12,8 13,0 13,2 13,4 13,6 13,8 14,0 14,2 14,4 14,6 14,8 15,0

CogepxaHuve 6enka, %

nnHniA 1334/15 n 1488/15 npu ypoxainHoctn 9,6-9,8 1/ra
cogepxaHne 6enka coctasuno 14,0-14,2%, a copt Pa3-
[onbe, CcHOPMMPOBABLUMI  HaMBOMbLUYID  YPOXANHOCTb
10,5 1/ra, nmen camoe HM3Koe cogepxaHue benka B 3ep-
He — 12,0%.

ELle ogHMM BaXXHbIM NPU3HAKOM KayeCcTBa NiueHULbl AB-
NAIeTCsA KONMMYECTBO KNeKoBMHbI. Hanbonee 4acTo «knace»
nweHnLsl B Poccum nMMUTUPYETCA rnokasarenem «konmye-
CTBO KNENKOBUHBI» [7].

CofepxaHne KIenkoBMHbl B 3epHe Konebanocb OT
23,6% y nuHumn 1568/15 no 30,8% y copTa TaHauc, y CTaH-
napta Epmak — 25,8% (puc. 3).

Puc. 4. 3aB1CMOCTb YpOXaiiHOCTV 06pa3L0B 03UMOIi MSArKOiA
MNLUEHNLbI OT COAEPXXaHNSA KNENKOBWHBI B 3epHe, 2017—2019 rr.

Fig. 4. Correlation between winter bread wheat productivity and gluten
content in grain, 2017-2019
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Tabnvua 3. XapakrepucTuka BbiAeNMBLUMXCS 00Pa3Li0B MO coAepXa-
HuI0 Genka u kneiikosuHbl B 3epHe (2017-2019 roapi)

Table 3. Characteristics of the identified samples according to protein
percentage and gluten content in grain, 2017—-2019

CoaepxaHue B 3epHe

0Gpas3upl YpoxaitHocTb, T/ra
6enka, % KNeAKOBMHbI, %

Epmak, ctaHgapt 9,12 13,1 25,8
Nyuezap 9,10 14,5 28,3
1159/13 9,19 14,9 30,3
1481/13 9,33 14,7 28,7
1019/15 9,03 14,6 28,1
1038/15 9,18 14,7 30,4
1837/15 8,80 14,7 29,4
1858/15 8,54 14,7 29,3
HCPs 0,41 - -

CornacHo TOCT P 52554-2006, Il knaccy kayecTtsa
no MaccoBOW fone KnenkosuHbl (23,0-28,0%) cooTBeT-
cTBOBaNM 71% o06pa3uyoB 03MMON nweHuubl, Il knaccy
(28,0-32,0%) — 29% o6pa3uoB. Bbicokoe cogepxaHue
KNelikoBUHbI 6bI/10 OTMEYEHO y cneaytowmux obpasuos: Ta-
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NeKumn n ceMeHoBOACTBaA puUCa,
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Hanc — 30,8%; Haxopgka — 30,4%; 1159/13 — 30,3% un
1038/15 — 30,4%.

AHaM3 pycyHka 4 nokasasl, YTo Npu yBeNIMYeHUm cogep-
YaHus KNenKoBMHbI B 3epHEe NweHuupl oT 25 o 27% dop-
MUpyeTcs HanbosbLLas YpPoXXaiHOCTb.

CofepxaHue 6enka B 3epHe O3UMOI MLeHWLbl Noo-
XWUTENbHO KOPPEenMpoBaso C COAepXaHMeM K/IeNKOBUHbI
r = 0,31+0,11. O6pa3ubl NwWeHuLbl, codyeTallwmne B cebe
BbICOKOE cofiepXaHue 6efka 1 KnenkoBuHbI B 3epHe, npes-
CTaB/eHbl B Tabnuue 3.

BbiBOAbI

B pe3ynbTate NpoBeAeHHbIX UCCeA0BaHUI MO ypoxaii-
HOCTW BbIAE/IUINCE COpTa U NINHUN: [loHCKasa cTenb, Pa3ao-
nbe, 1005/14, 1953/14, 1334/15, 1483/15 1 1488/15, y Ko-
TOpbIX NpUGaBKM K cTaHAapTHOMY copTy Epmak coctaBunm
010,41 no 1,39 1/ra, HCP5 = 0,41 7/ra.

Haunbonbliasa ypoxaiHoCcTb 06pa3L0oB 03UMOIN MLIEHU-
Ubl 3a TpY roa nccnefoBaHuii B ycnoBusix PoctoBckoii 06-
nacTu hopmupoBaiach Npu CoaepXXaHun MaccoBoi Jonm
6enkKa B 3epHe 0T 14,0 10 14,2% 1 Npy KONIMYECTBE KNerko-
BUHbI OT 25 10 27%.

Boigenuslunecs obpasupl (Jlyuesap, 1159/13, 1481/13,
1019/15, 1038/15, 1837/15, 1858/15) npeacTaBnstoT MH-
Tepec A5 BK/OYEHUS B CENEKUMOHHbIE MPOrpamMmmbl Mo
CO3/aH1I0 FTeHOTUMOB C BbICOKUM KayeCTBOM 3epHa.
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dopmupoBaHue 3n1eMeHTOB
CTPYKTYpPbl YPOXXas 03MMOW
NMweHnubl B aHawadTHbIX
ycnoBusax LleHTpanbHoro
NMpepkaBka3bs

PE3SIOME

AKTYanbHOCTb. YPOBEHb YPOXAHOCTM CyLLECTBEHHO 3aBUCUT OT arpOTEXHUKY BO3e-
NbIBAHWSA U NaHAWAadTHBIX YCIIOBWIA. M03TOMY 3HaHWe MexaHU3Ma B3aMMOOTHOLLEHNS
MEXZy 3TUMIM (hakTOpaMu 1 PaCTEHUEM aKTyaslbHO.

MeToauka. OnbiT nposogun B 2015-2019 rogax Ha NonuroHe «ArponaHgwadr.
Llenb nccnepoBaHnini — n3yunTb BAUSHWE NPefLLecTBEHHUKOB, YPOBHA MUHEPaSIbHO-
ro NUTaHWs N MECTOMOMNOXEHUS B penbede Ha (POPM1POBaHME INEMEHTOB CTPYKTYPbI
ypOXas 03VIMOiA MLLEHNLbI B 30HE HeYCTOWUYMBOTO yBnaxXHeHUs CTaBpononbCKOro kpas.

Pe3ynbTathl. YpoXaiiHOCTb N0 ropoxy hopmuposanacs B 2015 rogy no Tvny BbICOKWX
cTebnectoes, B 2017 rofy — no CMeLllaHHOMY TUMy, B OCTa/lbHble rofbl — MO KOJo-
COBOMY TuMy. Ha TakcoHe A, ypoxaii 3aBuces OT MaccChl 3epHa C Ko/oca B CU/bHOIA
(r=0,85), aHa A; — B cpefiHeii cTenenu (r = 0,60). Mo nonynapy hopMMpOBaHKE LLNO
B 2015 roay 3a cueT NpoAyKTMBHOro ctebnectos (r = 0,78) 1 Macchl 3epHa ¢ Konoca
(r=10,71), B 2016-2019 rogax no konocosomy Tuny (r = 0,76-0,96). Ha TakcoHe A;
ypoxaii hopMmUpoBacs 3a cueT Macchl 3epHa ¢ konoca (r = 0,83), a Ha TakcoHe A, 1
A; — 3a cuer crebnecros (r = 0,84-0,85). Mo ropoxy AOCTOBEpHas pasHULA Mexay
thoHamm NuTaHMA 6bina No BCeM 3NEMEHTaM CTPYKTYPbI Ypoxas, KpomMe Macchl 3epHa
C Konoca, a no nonynapy — TOMbKO MO KOAMYECTBY NPOLYKTUBHbIX CTe6nelt. B cpes-
HeM o Npe/IecTBEHHNKaM [0CTOBEPHAsA Pa3HLia NO TakCoHaM OTMeYeHa Mexay A,
1 A, N0 KONMYECTBY 3ePeH U Macce 3epHa C konoca, Mexay A, n A; — no cte6necroto,
mexay A; 1 A; — Mo BCEM 37IeMeHTaM CTPYKTYpbl ypoxas. Hanbonee cunibHas CBssb
ypOXaliHoCTV 0TMeYanack C Maccoii 3epHa ¢ konoca (r = 0,88), KOTOPbI/ TECHO CBA3aH
¢ Maccoii 1000 3epeH (r = 0,83) 1 KonnMuecTBOM 3epeH B konoce (r = 0,82).

Formation of structure elements
of winter wheat yield in landscape
conditions of the Central
Ciscaucasia

ABSTRACT

Relevance. The yield level significantly depends on the cultivation technique and
landscape conditions. Therefore, knowledge of the mechanism of the relationship
between these factors and the plant is relevant.

Methods. The experiment was carried out in 2015-2019 at the “Agro landscape”
training ground. The aim of the research was to study the influence of predecessors,
the level of mineral nutrition and location in the relief on the formation of elements of the
structure of the yield of winter wheat in the zone of unstable moisture in the Stavropol
Territory.

Results. The peayield was formed in 2015 by the type of tall stalks, in 2017 by the mixed
type, in other years by the spike type. On taxon A;, the yield depended on the grain
weight per year in a strong (r = 0.85), and on A, in an average (r = 0.60). For the half-
fallow, the formation proceeded in 2015 due to the productive stalk (r = 0.78) and grain
weight per ear (r=0.71), in 2016—-2019. according to the spike type (r = 0.76—0.96). In
taxon A,, the yield was formed due to the weight of grain per ear (r = 0.83), and in taxon
A, and A, due to the stem (r=0.84-0.85). For peas, a significant difference between the
nutritional backgrounds was for all elements of the crop structure, except for the weight
of grain per ear, and for half-fallow only in the number of productive stems. On average
for predecessors, a significant difference in taxa was noted between Al and A, in the
number of grains and grain weight per ear, between A, and A; in the stem, between A;
and A, in all elements of the crop structure. The strongest relationship between yield was
noted with the weight of grain per ear (r = 0.88), which is closely related to the weight of
1000 grains (r = 0.83) and the number of grains per ear (r=0.82).
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MpuHaTa K ny6nvkaunn: 10 okTabps
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BeenexHue

Ha chopmupoBaHmne ypoxas U OCHOBHbIX 3/1EMEHTOB €ro
CTPYKTYPbl 3HAYUTE/NIbHOE B/IMSAHWE OKa3biBalOT NPUPOA-
HO-K/IMMaTn4ecKue yCoBms 30HbI BO3AeNblBaHWs, YPOBEHb
arpoTexHuKn, 0COB6EHHOCTN copTa, BHeCeHne yaobpeHuii,
naHawadTHble ycnosus [1-3].

OCHOBHbIEe 371EMEHTbI CTPYKTYPbI YpOXKasi 03UMOIA niue-
HUUBI: TYCTOTa CTOSIHUSI pacTeHuid, NPOoAyKTUBHasA KyCTu-
CTOCTb, YMC/O 3epeH Ha OAMH Konoc 1 macca 1000 3epeH
hopmMupyroTCA B onpeaesneHHble aTanbl opraHoreHesa [4].

Bknag, oTAenbHbIX 3N1€MEHTOB CTPYKTYPbl B NOBbILLEHNE
YPOXaiHOCTM MO pervoHam 3HauuMTe/bHO pasfuyaeTrcs,
4YTO MUCMNOJb3YEeTCHA B CEIEKLUMOHHOM MpoLecce B kayecTse
Mapkepa. YYeT LeneHanpas/eHHOro B/AVAHUA Pa3/INYHbIX
(hakTopoB Ha (hopmMupoBaHWe ypoxas 1 onpefeneHHbIX
3/1IEMEHTOB ero CTPYKTYpbl MO3BO/ISIET COBEPLLUEHCTBOBATL
arpoTexHuKy Bo3aenbisaHus [5,6].

Llenb nccnepoBaHunii — n3yumTb BAUSHWUE NPeALLECTBEH-
HUKOB, YPOBHS MMHEPA/IBHOIO MUTAHUA U MECTOMO/OXEHNS
B pefibede Ha hopMm1poBaHMe 3NeMEHTOB CTPYKTYpPbl ypo-
Xasl 1 ypoxXaiHOCTb 03UMOW MLIEHULLbl B 30HE HEeYCTOWYM-
BOr0 yB/laxkHeHMss CTaBpOno/ibCKOro Kpas.

Ycnosus, matepuasbl U MeTOAbl UCCNeAoBaHNA

WceneposaHusa nposogunm B 2015—2019 rofax Ha akc-
nepumMmeHTasibHoM nonuroHe ®rbHY Cesepo-Kaska3ckoro
defepasibHOro HayyHOro arpapHoro LeHTpa «ArponaHa-
wadt», OTHOCALWEroca K ypouvwy banku TalnsaHckoro
naHgwadTa 6alipadHblx necocTeneli U pacnosioXeHHOro B
BEpPX0Bbsx 6acceiiHa pekn Knsnnosku. MonnroH cosgaH B
1996 roay Ha CK/IOHOBBIX 3eM/ISIX OT 20 A0 50 Ha nnowaamn
216 ra u npeAcTas/ieH B BUAE AeicTBytoLern mogenn dep-
MEepPCKOro xo3siicTBa. 3emenosnb30BaHne OpraHn3oBaHo
Ha naHAawadgTHbLIX NPUHUMNax, nogpa-
3ymeBaoLLMX OLEHKY TakCOHOMEeTpu-
YEeCKMX eAMHNL, paHra ypouuly, nogy-
pounwy 1 dhaumin ans aeKkTMBHOro
CeNbCKOXO3SIICTBEHHOIO  MCMOMb30-
BaHuA. JlaHawagdTHOEe KapTupoBaHue
BbISIBUO: A; — NOAYPOUMLLE OKpaurHbI

nnakopa; A, — noAypouuiie Bepx- Fons! “’O:S:Ta-
Hell yacTu ckoHa, A; — nogypouuie
HWXHE YacTn cknoHa. OudydpepeHun-
pYOLWMMK NOKa3aTeNsMn BblaeneHus — KoHTpork
NnoAypoumLL, Ha niakope ABAATCA 3a- N,4oPaoKao
nacbl rymyca u MOLLHOCTb NOYB, a Ha 0
CK/IOHe — Mo4yBOO6GpasyloLme nopo-
Obl. PaBHOMEPHO paccpefoToYeHHble 2016 KoHTponk
Nno TEeppUTOPUN YYaCTKU 3asy>XeHusl, NaoPaoKao
CeTb NIeCHbIX, KYCTAPHUKOBBIX U arpo-
CTenHbIX NOSI0C, pe3epBartbl, AOPOru >
CO34al0T NINHElHbI Kapkac NpoTMBO- KoHTponb
3PO3MOHHOMN YCTOMYMBOCTM, 4acToTa 2017 N.P. K
40" 40" 40
pasmMeLleHns KOTOPOro onpeaensercs
penbedom, reonornyeckumMm u nou- p
BEHHbIMW YC/IOBUSIMWU 3€M/EN0/b30- KOHTpO/b
BaHUs. 2ots
N40P40K40
XapakTepucTmka MOYBEHHOro ro-
KpoBa v penbeda yyacTka: p
TakCcoH A; coaepxuT 3,7% rymyca, KoHTposb
P,Oz — 10 mr/kr, K,O — 223 wmr/kr, 2019
NP 40K
40" 40"*40

MOLLHOCTb npodmna — 71 cm, 6ann
6oHuTEeTa — 48, xapakTep pensega — p
CK/IOH KOPEHHOIA;

cpea- KoHTposnb
TaKCOH A, coaepxut 3,2% rymyca, Hee
P,05 — 21 wmr/kr, K,0 — 205 mr/kr, N4oP40K40
p
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MOLLHOCTb Npodunsa — 81 cm, 6ann 6oHnTeTa — 45, xapak-
Tep penbedya — CK/I0H KOPEHHOIA;

TakcoH A, cogepxut 2,3% rymyca, P,O5 — 10 mr/kr,
K,O — 133 mr/Kkr, MOLWHOCTL Npodnnsa — 59 cm, 6ann 60-
HUTeTa — 37, Xxapaktep penbeca — nnakop.

PalioHnpoBaHHbIN COpPT 03UMO NweHuubl barnpa ce-
NIeKLMM HaLero LeHTpa pa3MeLlanu nocse ropoxa Ha 3ep-
HO M O3MMOW MWEHULbl Ha ABYX (hOHaxX MUTaHWUS: HeyAao-
OpeHHOM (KOHTPO/Ib) N yAO6peHHOM hoHe. MUHepasibHble
yaobpeHnsa B BMAE HUTPOAMMOMOCKM NPUMEHSIUCL MOA
npeanoceBHyto KynbTnBaunio B fose N,oP,oK,o. B onbite
npUMeHsinacb pekoMeHA0BaHHas A15 30Hbl HEYCTONYMBOTO
YBNKHEHUSA arpoTexHWKa BO34eSblBaHNA MOMEBbIX Kyfb-
Typ. O6Lan nnowaas AeNsaHKN — 72 M2, yueTHas — 18 m2,
[MOBTOPHOCTL oOnbiTa — TpexkpaTtHas. OnbIT 3a/10XeH Mo
3-thaktopuansHoii cxeme: A,B,C,.

dakTop A — OH NUTaHNA:

1 — KOHTPO/1b;

2 — N40P40K40

daktop B — npepwecTtBeHHUKN:

1 — ropox;

2 — o3nMas nieHmua.

daktopC — MecTonosnoxeHue B penbede:

1 — NouYBbl N1akopa, YepHO3eM OObIKHOBEHHbIM,
cnaborymycupoBaHHbIiA, WebeHyaTo-cynecyaHblii (Nerkui
CYIMNHOK), KpyTn3Ha 1,3°;

2 — rnoysa KOPEeHHbIX CKNoHOoB, 3° KO-B akcnosun-
LN, YepHo3em OOBbIKHOBEHHbIA, CNaborymyCupoBaHHbIN,
cynecuaHblii, NerkoCyrMMHUCTbIN;

3 — rnoysa CK/IOHOB peuYHbIX A0NuH, 3,4° H0-HOB
3KCNO3ULMK, YepHO3eM OObIKHOBEHHbIM, CpeAHEMOLLHbIN,
CpeAHeCYINUHNUCTbIN.

Tabnvua 1. BnusiHue ycnoBuiA MMHEpPanbHOrO NUTaHWS Ha GOPMUPOBaHUE 3NIEMEHTOB CTPYKTYPbl
ypoXasi 03UMOM NLLEHULbI N0 NPeALecTBeHHUKY ropoxX, CpeaHee No TaKCoHam

Table 1. Influence of the conditions of mineral nutrition on the formation of elements of the
structure of the yield of winter wheat for the predecessor peas, average for taxa

Konuyectso
NPOAYKTUBHBIX LD LD Macca 3epHa  YpoxanHOCTb
creGneii k yoopke, sepex 8 oo ¢ konoca, r 3epHa, 7/ra

e KOnoce, WT.  3epeH,

399,3 25,4 36,2 0,92 3,65
463,0 26,1 38,1 0,99 4,60
0,036 0,083 0,064 0,092 0,041
384,3 15,2 41,7 0,64 2,45
416,0 17,2 45,3 0,78 3,23
0,052 0,046 0,040 0,038 0,044
366,0 30,8 43,0 1,31 4,78
493,7 26,7 44,0 1,18 5,83
0,032 0,035 0,062 0,081 0,045
231,3 29,2 36,0 1,08 2,57
372,0 25,2 38,3 1,00 3,63
0,029 0,031 0,046 0,118 0,042
453,3 29,7 35,1 1,05 4,75
513,7 27,8 37,0 0,99 5,16
0,052 0,045 0,042 0,087 0,058
366,8 26,1 38,4 1,00 3,64
451,7 24,6 40,5 0,99 4,49
0,028 0,046 0,044 0,095 0,041
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NleTHe-oCeHHUIt  nepuop 2014,
2015, 2017 1 2018 rr. 6bI/1 OYEHb 3a-
cywnmebiM: 'TK € 1ionsa no okTabpb
cocTtaBw/ cooTBeTcTBeHHO 0,53; 0,30;
0,49 1 0,85. B BeCeHHe-neTHWIA nepu-
oA 2015 r. anpenb 6bi1 OYEHb 3acyLu-
nmebim (FTK=0,09), a UOHb 3acyLnm-
BbIM (FTK=0,74). B 2016 . anpenb 6bin
Xapkum 1 3acywnmebim (FMK=0,48), a
Mai 1 NOHb — N36bITOYHO YBNAXKHEH-
HbiMn (F'TK, cooTBeTCTBEHHO, 2,19 1
1,40). Mai n ntoHb 2017 1. B LEeNOM
Ob1n BnaxxHbIMK 1 Tenibimu (MK co-
oTBeTCTBEHHO 3,9 u 1,44). B anpene
1 noHe 2019 r. Habnwganacb cuib-
Hasa AByxmMecsayHas 3acyxa (F'TK 0,02
1 0,39).

Takum 06pa3om, B 6OMbLUMHCTBE
NIeT OCeHHMe Mecsubl XxapakTepu-
30Ba/INCb  MOHWXEHHbIM Temnepa-
TYPHbIM PEXUMOM W 3HAYUTENbHLIM
Hefo6opoMm ocankoB. 3uma  6Gbina
KOPOTKO/ M OTHOCUTE/NbHO Tenson,
a BeCHa — paHHeli. B cpegHem 3a 5
JIEeT caMbIM 3acyLuMBbIM Obln1 anpernb
('TK = 0,3), 3acywnmBblM — WIOHb
(T'TK = 0,81), a M36bLITOYHO BNAX-
HbIM — Mmait (F'TK = 1,92).

Y60pKy O0O3MMOW MLWeHULbl npo-
BOAWMN MPSMbIM KOMOGaiHMPOBaHN-
em CAMMO — 130 B a3y nonHou
CMenocT 3epHa. YpOoxanHOCTb mne-
pecuntbiBayin Ha 14% BNaXxHOCTb.
Cratuctnyeckas obpaboTka faHHbIX
ocyuwectensnm no b.A. fjocnexosy [7],
ucrnonb3ysa nporpammy AgCStat ans
Excel n nakeT npuknagHbix nporpamm
SPSSV24.0.

Pe3ynbTaThl UCCNiefoOBaHUR

B cpegHem no TakcoHam No npej-
LLIECTBEHHWKY FOPOX YyCTaHOB/EHa [0-
CTOBEpHas MaTemaTuyeckas pasHuua
Mexay QoHamMu nuTaHua Mo uyucny
3epeH B KO/0Ce U YpPOXaHOCTbIO MO
4 rogam (cooTBeTcTBEHHO 2016—2019
n 2015-2018), no KonnyecTsy Mpo-
OYKTUBHbIX cTebneli k ybopke n macce
1000 3epeH no 3 rogam (2015, 2017,
2018 n 2016, 2018, 2019) 1 no BbIXOAY
3epHac 1 konoca—no 1rogy (tabén. 1).

YpoxaiiHOCTb 03UMOIA NLLEHWLIbI N0
npeawecTBEHHUKY ropox opMmnpoBa-
nacb B pasHble rogpl No-pasHomy. Tak,
B 2015 r. ypoxali 3epHa hopmmpoBas-
CSl MO TUMY BbICOKMX CTEBNECTOEB, T.€.
3a cuyeT MPOAYKTUBHOIO Ko/nyecTsa
cTebnein K y6opke (r = 0,94). B 2017
I. 3TOT NPOLECC LWEeN No CMeLIaHHOMY
Tnny 3a cuyet ctebnectos (r = 0,62) n
maccol 3epHa ¢ konoca (r = 0,59), a B
2016, 2018 1 2019 rr. — nNo KO/I0COBO-
My TUMNY 3a CYET MacChl 3epHa C KOJo-
ca (cooTBeTcTBeHHO r = 0,96; 0,81 n
0,94). MakcumanbHO TecHas Koppe-
NAUMOHHAsA CBA3b MeXAay ypoxaliHo-
CTbIO U KONIMYECTBOM 3€PEH B KOJlOCe

Tabnvua 2. BnusHue ycnoBuii MMHEPanbHOro NUTaHMS Ha GOPMUPOBaHUE 3/IEMEHTOB CTPYKTYpPbI
YpOXas 03UMONi NiLeHULbI N0 nonynapy, cpeaHee No TakcoHaM

Table 2. Influence of conditions of mineral nutrition on the formation of elements of the structure
of the yield of winter wheat by semi-fallow, average for taxa

Konuyectso
NPOAYKTUBHBIX T OE L) Macca 3epHa Ypoxaii
logbl  ®oH nuTaHns P p‘! B Konoce, 1000 P P
ctebneit k yoopke, c 1konoca,r  3epHa, T/ra
2 wr. 3epeH, r
WT./M
KoHTposb 333,0 25,9 38,5 0,99 3,28
2015
N4oPa0Ka0 405,0 25,5 41,2 1,05 4,27
p 0,052 0,124 0,046 0,072 0,040
KoHTponb 267,0 16,0 40,0 0,66 1,76
2016
N4oP40Ka0 390,0 16,3 43,4 0,72 2,81
p 0,023 0,136 0,040 0,065 0,038
KoHTponb 314,7 25,4 40,5 1,03 3,24
2017
N4oPaoKa0 426,7 25,7 39,6 1,01 4,31
p 0,039 0,138 0,067 0,118 0,036
KoHTponb 283,7 23,4 41,5 0,99 2,85
2018
N4oPaoKao 429,0 22,6 39,9 0,93 3,86
P 0,001 0,082 0,064 0,093 0,040
KoHTponb 408,3 23,8 37,3 0,91 3,70
2019
N4oPaoKao 424,0 30,3 34,4 1,03 4,38
p 0,086 0,041 0,042 0,081 0,055
cpen- KoHTponb 321,3 22,9 39,6 0,92 2,97
HEe N ,oPaoKao 414,9 24,1 39,7 0,95 3,93
p 0,044 0,076 0,126 0,084 0,042

Tabnmua 3. YpoxaitHOCTb M /1IeMEHTbl CTPYKTYPbl YPOXasi 03UMOIA NLIEHNLbI 0 TAKCOHAM U ro-
[am uccnepoBaHuii Ha yno6penHom ¢oHe, cpeaHee No NpeALecTBEHHNKaM

Table 3. Yield and elements of the structure of winter wheat yield by taxa and years of research on
a fertilized background, average for predecessors

Konuyecteo npoayk- Macca Macca Ypoxait
o Yucno 3epen B
TakcoH Toap! TUBHbIX CTeOnel K ———— 1000 3epHac 1 3epHa,
y6opke, wWT./m 3epeH,r  Konoca, r T/ra
6 /m? T /
2015 383 23,2 40,4 0,94 3,58
2016 410 11,3 41,1 0,46 1,89
2017 448 19,6 42,1 0,83 3,73
A
' 2018 438 16,2 27,9 0,45 1,98
2019 417 23,8 36,1 0,81 3,32
CpegHee 419,2 18,8 37,5 0,70 2,90
2015 441 27,0 40,7 1,10 4,81
2016 434 20,7 45,5 0,94 4,07
2017 435 29,2 41,5 1,21 5,28
A
2 2018 321 31,1 40,7 1,26 4,05
2019 479 34,9 33,3 1,16 5,54
CpegHee 422,0 28,6 40,3 1,13 4,75
2015 479 27,1 38,0 1,03 4,92
2016 365 18,4 46,5 0,85 3,11
2017 498 29,8 41,9 1,25 6,21
A
$ 2018 443 24,4 48,8 1,19 5,22
2019 511 28,5 37,8 1,06 5,45
CpepgHee 459,2 25,6 42,6 1,08 4,98
Pa1-a2 0,156 0,014 0,085 0,043 0,032
Poarg 0,042 0,216 0,092 0,087 0,167
Praseg 0,029 0,021 0,040 0,048 0,029
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Habnopganack B 2016 1. (r=0,93) nB 2019 . (r =0,84), a
maccolii 1000 3epeH — B 2018 1 (r=0,95).

Mo mecTononoxeHuto B naHAawadTe Koppensauma ypo-
»KaliHbIX faHHbIX 03UMOM NLUEHULbI MOC/e ropoxa Ha 3epHo
nokasana Cu/bHyl0 3aBMCUMOCTb YpOXas 3epHa OT Beca
3epHa C Kosoca Ha TakcoHe A, (r = 0,85) n cpefHeii cunbl
CBfA3b Ha TakcoHe A, (r = 0,60). Ha TakcoHe A, BbIsSIBUTb
CBA3b YPOXANHOCTU C 31eMeHTaMu CTPYKTYpPbI He yaoch.

Mo monynapy BAWsHWE YCNOBUA MWHEPasbHOrO MuTa-
HUS AOCTOBEPHbLIM 6bINI0 NO NPOAYKTUBHOMY CTE6/1€CTOH
B 2016-2018 rr.,, no macce 1000 3epeH B 2015, 2016 n
2019 rr., Nno KonuyecTByY 3epeH B Kosioce B 2019 . n no ypo-
»XalHOCTM No BCeM rogam, kpome 2019 r. (Tabn. 2).

Mo KoNoCcoBOMY MpeALleCcTBEHHUKY YpOXaii 3epHa 03u-
MOI nuweHunubl B 2015 . hoopmmnpoBasics 3a cHeT NPoaykK-
TMBHOro ctebnectos (r = 0,78) 1 macchl 3epHa € Konoca
(r=0,71), a B ocTasbHble roabl (2016—2019) — no Konoco-
BOMY TMMYy 3a CYET Macchbl 3epHa ¢ konoca (r = 0,76-0,96).
Ha TakcoHe A, OH hopMMpPOBasICA B OCHOBHOM 3a CYeT Beca
3epHa ¢ konoca (r = 0,83), a Ha TakcoHe A, n A; — 3a cueT
NPOAYKTUBHOIO cTebnectoss K ybopke (COOTBETCTBEHHO
r=0,84-0,85).

B cpegHem no npepflwecTtseHHMKam 3a 5 feT nccnego-
BaHW Hanbonee cuibHasa KOpPensaLMOoHHasn CBA3b ypoXKan-
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HOCTM OTMevanacb C BECOM 3epHa ¢ 1 konoca (r = 0,88),
KOTOPbIN TECHO CBA3aH ¢ Maccoi 1000 3epeH (r = 0,83) n
KONN4eCcTBOM 3epeH B konoce (r = 0,82). Ha yaobpeHHOM
¢hoHe BbIABNEHO AOCTOBEPHOE pasfimyve no rogam uccrne-
[0BaHWA N0 NPOAYKTUBHOMY CTEBNECTO MeXay TakCoHa-
MU A;-As N A,-Ag, NO KONMYECTBY 3€PEH B KOJIOCE, BECY 3€p-
Ha c 1 Konioca 1 ypoxaem Mexay TakcoHammn A, -A, N A -Ag,
ano macce 1000 3epeH mexay A; n A5 (Tabn. 3).

BbiBOAbI

Takum 06pa3om, MO NpeaLlecTBEHHUKY rOpox B cpefa-
HeM Mo TakCOHaMm 3a BCe rofpl uccnefoBaHuii 4OCTOBEP-
Hasa pasHuua Mexay hoHamu nNuTaHusa 6bina no BCem ane-
MeHTaM CTPYKTYpbl YpoXxas, KpOMe Beca 3epHa C Kosoca,
TOrga Kak no nonynapy Takas pasHviua Habnoganacs 10/b-
KO MO KOJIM4eCTBY NPOAYKTUBHbIX CTebnel K ybopke. Ypo-
XaliHOCTb 03MMOW NLEHULbI N0 hOHaAM NUTaHUS N0 060UM
npeaLlwecTBEHHUKAM CTaTUCTUYECKN CYLLECTBEHHO pasnn-
Yyanacb no scem rogam, kpome 2019 roga. B cpegHem no
npejwecTBeHHNKaM [OCTOBEPHas pasHuua no TakcoHam
naHawadgra oTmedeHa mexay A; 1 A, No KonmyecTsy 3epeH
1 BECY 3epHa C Kosioca, Mexay A, 1 A; N0 NPOAYKTUBHOMY
cTebnecTolo, Mexay A; 1 A; No BCEM 3/IEMEHTAM CTPYKTY-
pbl ypoxas.
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CeMeHHas NpOAYKTUBHOCTb
pPa3/InyHbIX COPTOB NIOLLEPHbI ANS
npearopHomn 3oHsl CeBepHOro
KaBkasa

PE3IOME

AKTYanbHOCTb M MeToAMKa. Lienbio nccneaosaHuii ABnsieTCs OLEeHKa pasnnyHbIX COPTOB
NOLEPHbI MO KOMNNEKCY X03MCTBEHHO LIEHHBIX MPU3HAKOB. iccneAoBaHnsa NpoBOANAM
B YC/IOBUSIX MPELIrOPHOIA 30HbI LieHTpanbHoro Kaskasa Ha onbITHbIX nosisix CKHUAMITIICX
BHL, PAH. O6bekTOM MCCneoBaHNA ABNAKOTCA 8 COPTOB MtoLepHbI: Capra (KOHTPOSb),
MaHblueckas, Knusnapckas, CunernbpuaHas, Bera 87, Nlaga, Haxogka, Mupa. 3aknag-
Ky OMbITOB, HAbGMOAEHVS 1 yYeTbl MPOBOAWN NO OBLLENPUHATLIM METOAAM. YUeTbl 1
Hab6nogeHns nposoauny no Metoauke BUP n BHAW kopmos umenn B.P. Bunbsaimca.

PesynbTatbl. B cTatbe nprBefeHa cpaBHUTENbHAA XapaKTepucTuKa YeTbipex CopToB
NOLEPHbI N0 OCHOBHBLIM X03ANCTBEHHO LIEHHbIM NPU3HaKamM U CEMEHHOI NPOAYKTUB-
HOCTW. B pe3ynbTaTe nccnefoBaHuWid yCTaHOBAEHO, YTO MO YpOXato 3e/1eHo Macchl 1
06/IMCTBEHHOCTK copTa JiloLiepHbl CrHernbpugHasa u Kusnapekas npessownu gpyrvue
copTa Ha 5—7%. BbICOKOI1 CeMeHHO NPOAYKTUBHOCTLIO CPEAY UCTbITbIBAEMbIX COPTOB
nouepHbl 06napan copt Kusnapckuit. Y copta Kusnapckuii coyetatoTcs BbICOKME Mo-
KasaTenm ypoxas 3efleHol Macchl, Cyxoro BelyectBa U Macchl 1000 cemsH. Cosep-
LUIEHCTBOBAHWE CYLLECTBYIOLMX W CO3/aHNE HOBbIX COPTOB /IIOLEPHbI, 061a4atoLLmnx
BbICOKOIN CEMEHHOI NPOAYKTUBHOCTLIO ANSA YCNOBUIA NPEAropHOi 30HbI LieHTpanbHoro
KaBkasa.

Seed productivity of various alfalfa
varieties for the foothill zone of the
North Caucasus

ABSTRACT

Relevance and methods. The aim of the research is to evaluate different varieties of
alfalfa by a complex of economically valuable traits. The research was carried out in
the conditions of the foothill zone of the Central Caucasus on the experimental fields
of the SCNIIGPSH VNC RAS. The object of research is 8 varieties of alfalfa Sarga
(control), Manycheskaya, Kizlyarskaya, Sinegibridnaya, VEGA 87, Lada, Nakhodka,
Mira. Experiments, observations, and records were recorded using generally accepted
methods.

Results. The article presents a comparative characteristic of four varieties of alfalfa
on the main economically valuable characteristics and seed productivity. As a result
of research, it was found that the yield of green mass and leafiness of alfalfa varieties
Sinegibridnaya and Kizlyarskaya exceeded other varieties by 5-7%. The Kizlyar variety
had a high seed productivity among the tested alfalfa varieties. The Kizlyarsky variety
combines high yields of green mass, dry matter and 1000 seeds. Improvement of existing
and creation of new alfalfa varieties with high seed productivity for the conditions of the
foothill zone of the Central Caucasus. Materials and methods. The object of the study
was eight species of monoecious hemp of the Central Russian type included in the State
register of agricultural achievements approved for use, of various breeding origin. Each
specie was represented by eight individual plants. To study genetic polymorphism, a
PCR method was used using a set of ten SSR markers, followed by product detection on
agenetic analyzer. To determine the cannabinoid chemotype of species, a specific SCAR
marker was used, the amplification products of which were detected by electrophoresis.

MocTynuna: 9 ceHTA6PA
Mocne fopaboTku: 8 okTA6PA
MpuHATa K ny6amkauun: 10 okTabps
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MocTtaHoBka NpoGnembl

JouepHa NpYHaANeXnT K cemeiicTBy 6060BbIX pacTe-
HW N 06NagaeT NPUCYLLEN MM CMOCOBHOCTLI0 HakanIMBaTb
B 60/bLUEN NN MEHbLUEN Mepe nuTaTefbHble a30TUCTbIe
BellecTBa 3a CYET XM3HeAesATeNbHOCTU Ky6eHbKOBbIX
6GaKTepuii, NOCENSLWNXCA HA ee KOPHAX. 3To ypoxaliHas
1 BbICOKOOEeNKoBas KOpMoBas Ky/bTypa. Beicokas nnactuny-
HOCTb NO3BO/IUT a4anTNpPoBaTbCs K pa3HOObpasHbIM yCno-
BMSAM CYLLLECTBOBaHWSA, NO3TOMY OHa pPacrnpocTpaHsAeTcs
noyTn rnoscemecTtHo [4, 6, 13, 16]. J/liouepHa noBbIWaeT
naoaopoAave Noysbl B pe3y/bTate HakomnjeHus B Hell a3o-
Ta. HakonneHne opraHnyeckoro BeLectsa MMeeT 60/bLLoe
3HayYeHne B yNyyleHUN PU3NYECKUX N XUMUYECKMX CBOM-
CTBax Nnousbl. B nilouepHe coaepXmntcs MHOro IN3nHa, a no
cofiep>KaHnio He3aMeHUMbIX aMUHOKUCNOT OHa NMPeBOCX0-
ONT KYKYpy3y, COpro, Cot, SiYMeHb U paf, ApYrnx KynbTyp
[2, 7, 10, 17]. B KOpHSX, CTE6NSX U IMCTbAX NHOLEPHBI CO-
OepXNTCA NPUMEPHO B 2 pa3a 60/bLUe 6e/1IKOBbIX BELLECTB,
4yeM y 311aK0B, B ee 3e/1eHo Macce 6onee 20% NpoTeunHa, B
ceHe — 15—-18% a6CconoTHOro Cyxoro BelecTtsa. JllouepHa
6oraTta 6e/lKOM, MUKPO- U MakpoanemeHtamu. V3 muHe-
pasbHbIX coneli B Hell MHoro kanbuma (1,49%), docdopa
(0,24%) n cepsbl (0,18%).

B nocnegHue rogbl B pecny6nvnke PCO-Ananns nnowaan
NOCEBOB JIIOLEPHBI PACLUMPSAIOTCSA, BO3PacTaeT Crnpoc Ha ce-
MeHa, OHaKO NPON3BOACTBO NX OCTAETCH Ha HN3KOM YPOBHE.
DTO CBSA3aHO C OTCYTCTBMEM afanTUBHbIX, BbICOKOMPOAYKTUB-
HbIX COPTOB /OLEPHbI, YCTONUMBBIX K 60ME3HAM, NoneraHno
1 HeLOCTaTOUHO MOHOM N3Yy4eHHOCTY psaa BONPOCOB TEXHO-
Jlornn ee Bo3genbiBaHUs Ha ceMeHa [8, 9, 11, 18, 19].

MeToponormus u metoabl UCCNepoBaHUSA

Llenb nccnefoBaHuii — NpoBECTU OLEHKY XO3ANCTBEH-
HO LeHHbIX NPU3HaKOB Pa3/INyHbIX COPTOB IOLEPHbI B YC-
NOBUSIX NpearopHon 30Hbl LieHTpanbHoro Kaekasa, o6na-
JaloLwmnx YCTOMUNMBOCTBIO K BMOTUYECKMM U aBUOTUYECKUM
CTpeccoBbIM hakTopam cpefbl 419 BO34e blBaHUS B YC/10-
Buax CeBepHoro Kaska3a Ha OCHOBe LiefieHanpas/ieHHOro
0T60pa NepCcneKkTMBHLIX FEHOTUMOB.

ViccnepgoBaHua npoBoAvvMCh Ha onbITHOM none CK-
HUWITICX BHL, PAH. N3yyeHne cenekunoHHbIX 06pasuos
ocyulecTsnseTcs no metoanke BHAM kopmoB no npusHaky
BbICOKOI CEMEHHOW NPOAYKTUBHOCTU, GbICTPOTE OTpacTa-
HWS NOC/E YKOCOB, YCTOMUYMBOCTM K BONE3HAM, 06/INCTBEH-
HOCTM 1 Ka4eCTBY KOPMOBOI1 Macchl.

B nuTOMHVKe npoBoAWAM chnedyloline HabnwaeHus n
yyeTbl Kaxkaoro obpasua.

- deHonornyeckme HabnwaeHUs
MeTOOM [/la30MepHON oueHku. Ha-
yasiom hasbl cunTaeTca nepuog, Korga
B Hee BCTYynuno 10-15% pacTeHwuii.
Ecnn B Hee BcTynuno 70-75% pacte-
HWIA, ha3a cunTaeTcst NOMHOMN;

- BbICOTY TPaBOCTOSl N AJINHY reHe-
paTuBHbIX No6eros No asam pasBu-
TN pacTeHuii;

- 06/IMCTBEHHOCTb — OTHOLLEHWe
Macchbl IMCTbEB K 06LleMy Becy Haj-

Copt

Capra — KOHTpPO/b

o MaHblyeckas
3eMHOI Macchl.

MoyBa CeneKLMOHHbIX MUTOMHMKoB ~ Kudnapckas
NOLUEPHbl  NpefcTaBneHa  BbIWENO-  Cunern6pugHas
HeHHbIM  4YepHosemoMm, mnoacTunae- oo

era
MbIM TFa/IEYHUKOBLIMU OT/IOKEHUSAMMN.
Mo paHHbIM K.X. BsicoBa [1], peakuymns  /laga
noyseHHoro pacteopa (pH (conesoir)) HaxoaKa
1 651M3Kas K HENTPaslbHOW. DT MOYBSI,
Mwupa

KaK MpaBu/o, He TPeGYylT M3BECTKO-
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BaHuA. CofepxaHue rymyca B BEPXHEM C/l0e MoYBbl Kose-
6netcs ot 5,88 no 7,42%, nageHne ero BHU3 rno npoguio
noyBbl NocTeneHHoe. V3yyeHne o6pasLioB oLepHbl 6binn
ocyLlecTB/eHbl No metoauke BUP n BHUW kopmos.

O6bekTaMn nccnefoBaHnini 6ol 8 COPTOB JIHOLEPHbI:
MaHeblyeckas, Capra, Kusnsapckas, CuHernépugHas, Bera
87, Napa, Haxogka, Mupa.

B nuTOMHUKe pacTeHuns pacrnonarainch LIMPOKOPSAHO,
pa3pshkeHHo, Ans Joctyna v oTbopa Kaxgoro obpasua.
Mnowaap Kaxaoro NUTOMHUKa cocTasnsna 25-35 M2, roe
6blna fAaHa KOMMNIeKCHas OLeHKa BCeM 13yyaeMbliM copTam
nouepHsbl. Mpy nocese MLEPHbI NCMO/L30Ba/IM KBaApaT-
HO-THe340BOI MeToA (DOPMMPOBaHNA HOBLIX COPTOB JtO-
uepHbl. O6/IMCTBEHHOCTL pacTeHuit onpefensnu B asy
LBETEHMSA, COMMTAaCHO METOANYECKUM YyKa3aHNAM cenekumm
MHoroneTHux Tpas BHAW kopmos nmeHn B.P. Bunbamca.

Pe3ynbraTthl

Y copTta Kusnapckuii BoicoTa pacTeHust B CpeHeM 3a
Tpu roga gocturana 89,1 cm, Torga Kak gpyrue o1y Huxe
COOTBETCTBEHHO: MaHblyeckas — Ha 17% (76,1cwm), Capra
(KoHTpONb) — Ha 27,2% (70,0 cm) n CuHernbpugHas — Ha
4,0% (85,6 cm), Bera — Ha 29,3% (68,9 cm), Jlagja — Ha
27,6% (69,8 cm), Haxogka — Ha 19,2% (74,7 cm), Mupa —
Ha 18,8% (75,0 cm). B cpegHem 3a Tpu roga no Konm4ecTsy
cTebneit Ha 1 M2 Bblgenunnck copta Knusnspckas n CuHe-
rmépuaHas — 110-120 m2. Takke B CpefHeM 3a TPy roga
Nno KONNYecTBy Mexaoysnuii copta Kmnsnspckasa n CuHe-
rpnbnaHas coctasuam 18 WwTyk, a Ha KoHTpone Capra co-
CTaBun 14 WTYK, COOTBETCTBEHHO.

Opyrnm BakHbIM nokasarefnieM CefieKUMOHHbIX 06pas-
LLOB /IIOLEPHbI ABNSIETCA CEMEHHAasA NPOAYKTUBHOCTb, KOTO-
pas, rnaBHbIM 06pa3oM, 3aBUCUT OT KOIMYECTBa KUCTeN ¢
606amMmM 1 YMcna ceMsiH B HEM, YTO NnokasaHo B Tabnvue 2.
Hannune 60MbLLOro KonyecTBa BeretaTnBHbIX cTebnen Ha
nocesax /loLEepPHbI BO BPEMS Ha/IMBa CEMSIH OKa3blBaeT He-
raTMBHOE BANSIHWE Ha POPMUPOBAHME FeHepaTUBHBIX Op-
raHoB, TaK KaK nutaTe/ibHble BellecTBa, Heobxoanmble A1
hopMmpoBaHns CeMSsH, B 60/bLUEN CTENEHU PaCcXOayoTCs
Ha HapallMBaHune BereTaTMBHON Macchbl.

OnpefeneHHoe 3HavyeHne NMeeT Takke He TO/IbKO 06-
LLlee YMCno reHepaTnBHbIX cTebell B pacyeTe Ha eguHuLy
naowaan nocesa, HO 1 B pacyeTe Ha 1 pacTeHue.

Tabnmya 1. PeHonornyeckme HabnoAEHUS 32 POCTOM M Pa3BUTMEM U3Y4AEMbIX COPTOB JIOLEPHBI
(2017—2019 rogpi)

Table 1. Phenological observations of the growth and development of the studied alfalfa varieties
(2017-2019)

Konuyecteo

Maccogoe BebicoTa pac- o Konuyecteo

Betenenne ByToHusaums o cTe6neii Ha -

LBETEHNE  TeHWit, CM 1 m2 Mexpoy3nuin
30.06 15.07 27.07 70,0 102,2 14
30.06 15.07 27.07 76,1 104,1 16
25.06 10.07 25.07 89,1 120,3 18
30.06 10.07 25.07 85,6 110,1 18
30.06 15.07 27.07 68,9 104,3 13
30.06 15.07 27.07 69,8 106,5 14
28.06 12.07 25.07 74,7 102,8 12
28.06 12.07 25.07 75,0 103,3 15
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Tabnvua 2. GopMUpoBaHMe KUCTE Ha OAHOM reHepaTUBHOM cTebsie y pasHbiX COpPTOB ntouepHbl (2017—2019 roasl)

Table 2. Formation of brushes on the same generative stem in different varieties of alfalfa (2017—2019)

Kon-Bo reHepaTuBHbIX cTEGNEN Ha 0AHO pacTe-

Konuyecteo Ha 1 cte6ne (wr.)

Copt

Hue, (wT.) Kucreii ¢ Go6amm Kucteii 6e3 60608
Capra — KOHTPO/b 7,3 8,1 13,2
MaHwnyeckasn 7,4 8,0 13,1
Kusnapckas 8,7 9,2 9,4
CuHernbpugHas 8,2 8,8 10,7
Bera 87 7,2 8,1 13,0
Napa 7,3 8,4 13,3
Haxopaka 7,4 8,5 13,5
Mwupa 7,4 8,3 13,1

Tabsmua 3. OueHka nepcneKTMBHbIX COPTa-00Pa3L0B NIOLEPHbI N0 GU0NIOro-X03AUCTBEHHBIM NPU3HAKaM
Table 3. Evaluation of promising varieties-samples of alfalfa by biological and economic characteristics
YpoxaitHocTb
CopT 1 cenekuuoHHbIe 06nucﬂ:eHHocTh, : ) ®opHalkycra Copepxanue Macca 1000
JINHUM % 3e/ieHon ) cyxoro Beuu; cemsiH r/ M2 nporteuHa B % CEeMSH, I
Maccbl, Kr/m: cTBa, Kr/ M

Capra — KOHTPO/b 49 1,47 0,31 9,1 nonyg;a\::anm- 15,7 1,1
MaHblyeckas 50 1,35 0,31 9,9 npsmMocTosyas 17,1 1,6
Kunsnsapckas 57 1,53 0,32 11,4 npsmocrosnyas 18,3 1,7
CuvHernépugHas 55 1,52 0,33 10,8 npsmocTosyas 17,9 1,7
Bera 87 49 1,35 0,3 9,2 npaAmocTosyas 15,0 1,2
Napa 50 1,4 0,31 9,5 npsMocTosnyas 15,2 1,3
Haxopaka 52 1,45 0,3 9,3 npsiMocrosnyas 15,3 1,4
Mwupa 51 1,4 0,31 9,8 npsamMocTosyas 15,2 1,2

Mo aTomMy nokasartento oTIMYuInch copta Kusnsapckas u
CuHernbpugHas, y KoTopbIX YACNO reHepaTuBHbIX cTebnen
cocTaBwno: 8,2; 8,7 WT. COOTBETCTBEHHO. (Tabn.2)

O6NNCTBEHHOCTb SAABNSETCA OAHVM U3 BaXHbIX Mokasa-
Tenen nuTaTenbHOW LUeHHOCTM copTa. O6/MCTBEHHOCTb
pacTeHuii onpegensnu B ¢asy LBeTeHUs, COrNacHo MeTo-
[VNYEeCKMM yKasaHuAM cenekumn MHoroneTHux tpas BHAM
KOPMOB MMeHn B.P. Bunbsimca (Tabn. 3).

13 8 copToB nouepHbl, n3yyaemolx B ycrosuax Cesep-
Holi OceTun B NUTOMHWKE, BbIAENUINCH [iBa HOMEPA, KOTO-
pble ABNATCA Hanbosiee NepcrnekTUBHLIMU N5 Cenekummn
JIIOLEPHbI C NyYlWMMKN nokasarensamu 0b6/IMCTBEHHOCTU Y
NOBbILLIEHHON CEeMEHHOW MPOAYKTUBHOCTBIO B YC/OBUAX
npesropHoi 30HbI.

Y Bcex copToo6pasLoB, kpome copTa Capra, KycT nps-
MOCTOS1UMIA, KYCTUCTOCTb CPefHsst, 06/INCTBEHHOCTb — 49—
50%. No aTomy nokasaTesnio BblAe/ININCE NEePCNeKTUBHbIE
cenekuMoHHble obpasubl Knsnsapckaa u CuHernbpugHas,
Yy KOTOpbIX 06/IMCTBEHHOCTL pacTeHuii gocturaet 55-57%.
Mo nokasatensim ypoxaliHoCT1 3e/1IeHOM MacChl NpeB30LLen
copT Kusnsapckas, y Kotoporo ypoxaii coctasun 1,53 kr/
M2, y OCTa/lbHbIX COPTOB Nokasate/lb Bapbuposas oT 1,35
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AHanu3 uHameuayanbHOMN
W3MEH4YUBOCTU COPTOOOpPa3LL0B
KoHonnu noceBHoun (Cannabis
sativa L.) c uicnonb3oBaHnem SSR n
SCAR mapkepos

PE3SIOME

AkTyanbHOCTb. BO3poXaeHWe KOHOMNEeBOACTBA, OTMEYAEMOE BO MHOTUX CTpaHax,
npeabsaBAseT BbiCOKMe TPeGoBaHUS K 3DEKTUBHOCTU CENEKLMOHHO-TEHETNYECKNX
paboT 1 HOBLIM COpPTam KOHOMJM MOCEBHON. [eHeTUYeckoe pasHooGpasve COpTOB
KOHOMAW MO XO3AWCTBEHHO LEHHbIM MPU3HaKaM [OCTATOYHO OFpaHWYeHo, a 3ako-
HoaaTenbHble TPeGOBaHWA K COAEePXaHUI0 KaHHAOGMHOWAOB B PACTEHUN YCNOXHSAKOT
CeNnekLMOoHHbIN npouecc. MpuMeHeHne pasnnuHbix JHK-MapkepoB MOXeT okas3aTb
CYLLECTBEHHYI0 NMOAAEPXKKY B 3(PGEKTUBHON 1 6E30MaCHOI CeNekumn, aHaInse reHe-
TUYECKOTO NOMMMOpP3Ma 1 BHYTPUCOPTOBOM YNCTOTLI. LieNbio aHHO paboThl cTano
U3yYeHne reHeTNYeCKOro pa3Hoobpasus psifa COBPEMEHHbBIX POCCUIACKIX COPTOB KO-
HOM/IM NOCEBHOM C MCMONb30BaHWeM ABYX TUNoB AHK-Mapkepos.

MaTtepuansl n metogbl. O6bLEKTOM UCCNE[0BaHUSA CTAIM BOCEMb COPTOB OAHOLOMHOM
KOHOM/N CpefHEPYCCKOro TUNa, BKOYEHHbIX B [OCYAaPCTBEHHbIN PEECTpP CeNbCKOX0-
3AICTBEHHBIX JOCTUXEHWUI, AOMYLLEHHbIX K CNONb30BAHUIO, PA3/IMYHOTO CENeKLMOH-
HOro npomcxoxaeHns. Kaxapiii copT 6bi1 NpeAcTaBneH BOCEMbIO UHANBUAYaNbHBIMM
pacteHusmn. [ina U3yyeHns reHeTUYecKoro nonnMopduraMa 1Mcnob30BasICA METOS,
MLP ¢ npumeHeHnem Habopa 13 gecAat SSR-mMapkepoBs, C Nocneaytowein getekumei
NPOAYKTOB Ha FeHeTUYECKOM aHanm3aTtope. [ina onpefeneHns kaHHabuHOUAHOrO xe-
MOTUNa COpPTOB NPUMeHANCA cneundunyHbini SCAR-mapkep, NPoayKTbl amnaukaumum
KOTOPOro AeTeKTUPOBa/IMCh C MOMOLLbIO 3neKTpodopesa.

Pe3ynbrathl. B 13yyaemoii BbI6opke 6bin0 onpegeneHo 70 anneneid, Npy aTom Kax-
[bI MHAVBKAYanbHbIN 06pa3eL, cofiepXan CBOWCTBEHHBIV TONbKO eMy Habop annenei.
MpumeneHne SCAR-mapkepa No3BOAUMO0 ONPeLenuTb NPUHALIEXHOCTb 60/bLUMHCTBA
06pasLioB K 6e30MacHOMyY XemMoTUIy, a Takxke BblAeNNTb HECKObKO 06pa3LioB NpoMe-
XXYTOYHOI0 XEMOTUMA. STO NO3BO/IAET OCYLLECTBAATH TOYHOE FEeHOTUMPOBAHKE NO6bIX
06pa3L0B TEXHNYECKOW KOHOMW C Liebl0 BbISBNEHWS FTETEPOreHHOCTY CEMEHHOIO Ma-
Tepuana 1 6e30NacHOro NPOBEAEHNS CeNEKLMOHHbIX NPOLECcCoB. KnacTepHblii aHann3
C NOCTPOEHWEM [leHAPOrpaMMbl FreHeTUYECKOro Nofobus nokasas, 4to, HECMOTPS Ha
reHeTNYeCKyH0 MHAMBUAYaNbHOCTb KaX/A0r0 pacTeHUs, OHW OAAHO3HAYHO FPYNNMPYOTCA
COrnacHo COPTOBOI NPUHAANEXHOCTH, XapaKTepu3yach Mo OPUrMHATOPY W POLCTBEH-
HbIM CBA3AM.

Analysis of the individual variability
of hemp (Cannabis sativa L.)
cultivars using SSR and SCAR
markers

ABSTRACT

Relevance. The revival of hemp farming, which is observed in many countries, places
high demands on the efficiency of breeding and genetic work and new species of hemp.
The genetic diversity of hemp species for economically valuable traits is quite limited, and
legal requirements for the content of cannabinoids in the plant complicate the selection
process. The use of various DNA markers can provide significant support in effective and
safe breeding, analysis of genetic polymorphism and intra-variety purity. The purpose
of this work was to study the genetic diversity of a number of modern Russian species
of hemp seeds using two types of DNA markers. Materials and methods. The object of
the study was eight species of monoecious hemp of the Central Russian type included
in the State register of agricultural achievements approved for use, of various breeding
origin. Each specie was represented by eight individual plants. To study genetic
polymorphism, a PCR method was used using a set of ten SSR markers, followed by
product detection on a genetic analyzer. To determine the cannabinoid chemotype of
species, a specific SCAR marker was used, the amplification products of which were
detected by electrophoresis.
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BeenexHue

KoHonna nocesHasa (Cannabis sativa L.) ncnonb3osa-
N1acb Ha NPOTSHKEHUN ThICAYENETUN, KaK KOMMIEKCHas Ky lb-
Typa — A8 nonyYyeHus BOJMIOKHA U mMacna. B HacToswee
BPeMS TeXHMYecKass KOHONAs, He obnajawoLias BbICOKUM
cogepxaHvem TeTparungpokaHHabuHona (TrK) u, kak cnes-
CTBUE, NCUXOTPOMNHBLIM AEACTBUEM, UCMONb3YETCS B MPOU3-
BO/CTBE COTEH BMA0B Pa3IMyHON NpoayKLun.

OCHOBHOI apea Nnpon3pacTaH1s KOHOMM NOCEBHOM —
30HblI yMepeHHoro knumarta [1]. Moatomy, npu Haamumum
paspelueHns Ha BO3feNblBaHue 3TON KyNbTypbl B pamkax
HauMOHasbHbIX 3aKoHOAATeNbCTB, B Poccun, KasaxcTaHe,
YkpauHe, cTtpaHax EBpocoto3a, CLUA n Knutae otmevaetcsa
nocTteneHHoe BO3POXAeHNe 0Tpac/iv KOHOMNNEBOACTBA.

VHTepec K Npov3BOACTBY TEXHWYECKOM KOHOMIM 06y-
cnasnvBaeT He06X0AVMOCTb CO3aHNs LUMPOKOro cnekTpa
HOBbIX BbICOKOMPOAYKTMUBHbLIX COPTOB. 3akoHoAaTeslbHO
YCTaHOB/IEHHbIN Npefen coaepXxaHns B pacTeHUAX KOHOM-
1 ncuxoakTnBHOro Beuwlectsa TIK He 6onee 0,2% Hakna-
[OblBaeT Ha CenekUMoHepoB onpeaeneHHble obsa3aTenscrea
M NPUBOANT K HEOBXOAUMOCTM Moucka n otbopa reHoTun-
noB, OTBEYaloLLMX No NapameTpam He TOMbKO TPaaULMOH-
HbIM XO35CTBEHHO LLleHHbIM NPU3HaKaM Mo ypoXanHoCcTun 1
KayeCTBY BOJIOKHA U CEMSIH, HO 1 N0 6MOXUMUYECKOMY CO-
CcTaBy pacTeHuin [2].

CopTa KOHOM/N [OCTaTOYHO C/I0XHO pasfinyMmbl MOp-
chonornyeckn, NO3TOMy M3yyeHne O0COBEHHOCTEN reHeTu-
4ecKoro pasHoobpasuns 1 BHyTPUBMA0BON anddepeHuma-
LM COPTOB ABNSIETCA OAHOM N3 BaXKHbIX 3aJa4 cenekumm n
COXPaHeHWsI FTeHeTUYECKMX PECYPCOB KyNbTypbl [3]. 3HaHUA
0 reHeTUYeCKOl CTPYKTYpe Pa3nyHbIX COPTOB, B TOM Ync/e
PasfIMYHOro reorpadmnyeckoro NPOUCXoXAeHus, Heobxo-
OUMbI AN N3YYEHNA X CENEKLMOHHON LLEeHHOCTM 1 pa3pa-
60TKM Nporpamm no hopmmnpoBaHuno oHA0B oTHOPA.

leHeTnyeckoe pa3HOOOpa3ne COBPEMEHHbIX COPTOB
KOHOM/IM MOXET ObITb M3YYEHO C MOMOLLLI0 NPUMEHEHUS
pa3HOOb6pasHbIX MONEKYIAPHO-TEHETUYECKNX MapKepos,
HO 60/1ee MepcrneKkTMBHbLIM Ha CErofHALWHWIA AeHb ABNSA-
eTca mucnonb3oBaHne SSR-mapkepos (Simple Sequence
Repeats). SSR-mapkepbl OrpaHM4MBatoT NPoCTble MOBTO-
psatoLLmecs nocnefosarelbHOCTU B reHoMe pacTeHus. MNpe-
MMYyLLLEeCTBaMN MUCNOMb30BaHNSA SSR-MapKepoB ABMSAOTCA
BbICOKasA MO/IMMOPIHOCTb, TOYHOCTb, XOPOLLas BOCNPOn3-
BOAMMOCTb, NOBCEMECTHOE pacnpejeneHne B reHome [4].
Bnarogaps atum npenmyLlecTsam Mu-

KpocaTennnTbl XOPOoLLO NOAXoAAT AN

PLANT GROWING

XapakTepuUCTUKO/ B TeYeHUe BCEero XXM3HEeHHOro Luvkna
pacTteHus [6].

Mpodnnb KaHHabMHOMAOB pacTeHuin C. sativa yCnoBHO
pa3gensioT Ha TPYM OCHOBHbIX XEMOTUMa, XapakTepusyto-
WX ABa Havbonee pacnpocTpaHeHHbIX KaHHabuHouaa
(kaHHabugmon (Kb) n TeTparngpokaHHabuHo): XxeMoTmn
| (HapkOTUYECKMIA TUM), XapPaKTEPU3YIOLLMIACS BbICOKMM CO-
nepxaHmem TIK v oyeHb HU3kMM cooTHowweHnem KB A/TTK;
xemoTun Il (MpOMEXyTOuHbI), ¢ cooTHoweHnem KBA/TTK,
6nmskum Kk eguHuue (0,5-3); xemotun Il (BONOKOHHbIN), €
BbICOKMM 3HayeHMem oTHoweHus KBA/TIK mn3-3a ouveHb
HU3Koro cogepxanus TIK [7, 8]. B cOOTBETCTBUN C TakKnum
pacnpegefneHnem copta KOHOM/IM, pa3peLlleHHble K UC-
No/sb30BaHM1I0, OO/MKHLI NpUHaanexartb K xemotuny lll, yto
BO3MOXHO ONnpeAenunTb C NOMOLLbIO MONEKYNAPHBIX Mapke-
pos [9, 10].

Vicnonb3oBaHWe pasfiyHbIX MOJEKYNAPHO-reHeTuye-
CKMX NOAXO[0B NO3BOMNT CO34aTb CUCTEMY MOJIEKYNSAPHbLIX
MapKepoB, HEOOXOAMMYHO A1 (DOPMUPOBaHUS COBPEMEH-
HOli MeToA0NOTNN CeNeKLMOHHOro npoLecca KOHoMAU no-
CeBHOIA. Llenbio gaHHOro nccnefoBaHus CTano n3yvyeHuve
reHeTM4YecKoro pasHoobpasuns n onpegeneHne xemotuna
psifila COBPEMEHHbIX POCCUIACKMX COPTOB TEXHUYECKOM KO-
HOM/IM C MCNOJIb30BaHNEM MOJIEKYNAPHLIX SSR-MapKepoB.

MaTepuansl u meToAbl

MaTepuanom ana uccnefioBaHnsa Mocnyxumam 8 coptTos
OZlHOA4,0MHOV TEXHMYECKOW KOHOMNM CpeHepPYyCcCKOro Tuna,
BK/IIOUYEHHbIX B [OCY4apCTBEHHbI peecTp CenekuMOHHbIX
LOCTMXEHNI Poccuiickoit ®egepaumn. NepeyeHb COPTOB C
yKasaHuem opurmHaTopos npuseeH B tabnvue 1.

Kaxablli copT 6bln NpeAcTaBfieH BOCEMbI WUHANBUAY-
anbHbiMK pacTeHmamun. JHK n3yyeHHbIX cOpTOB Oblna Bbl-
[eneHa N3 INCTbEB YeTblpexHeae bHbIX pacTeHuii ¢ uc-
nonb3oBaHnem CTAB-meToaa.

Ona SSR-mapkupoBaHusa 6bi10 Ucnonb3osaHo 10 nap
thnyopecLeHTHO-MeueHbIX Npalimepos (Tabnuua 2), xapak-
TEepPU3YIOLLMXCS BbICOKOW NONMMOPGHOCTLIO [11,12].

PeakumoHHas cmecb gns nposegeHus MNLP o6bemom
25 MK cocTosina 13 crefyrowmx KOMnoHeHToB: 30 Hr uc-
cnepyemoit AHK, 2,5 MkM MgCl,, 200 mkM dNTP, 1 ean-
Huuy Tag-nonnmepassbl, KOMyecTBa NPSMOro n obpaTHoOro
npaiMepoB OTAeNbHbIX MapKepoB OT/IMYa/IMCh U Nog6upa-
JINCb 3KCNEPUMEHTASIBHO.

Tabnnua 1. UccnepoBaHHble COPTa KOHOMAN

NPUMEHEHUs1 B TEHETUYECKOM KapTu-
poBaHUW, WUAEHTU(UKALMA COPTOB U
reHOTWUMNOB, OLEHKN YUCTOTblI CEMEH-

o N2 Copt
HOro marepuvana, UccrefoBaHuin re-
HeTUYeCKoro PoAcCTBa, a Takke map- 1 Bepa
Kep-accounnpoBaHHol cenekumm [5].
B pamkax OelCTBYIOLEro 3aKOHO- 2 MuneHa
AaTenbcTBa OYeHb BaXKHOW cOCTaBns-
IOLLEe CenekuMn KOHOMIN SABASEeTCS 3 Cypckas
COXpaHeHne HU3KOro YpOoBHA cogep-
XaHma TIK B copToBOM Mmatepuane. 4 Hanexpaa
Ha cerogHAwHWA AeHb OCHOBHbIM
MeTOoAO0M ornpejefnieHns YpOBHS CO- 5 [vana
JepXaHusa KaHHabHOMOB B KOHOrNe
AaBnseTcsa xpomartorpadms. [daHHbll
MeTo[, TOYeH, HO NMpPpUMEeHUM TOJIbKO 6 Onnana
KO B3POC/bIM pacTeHusam U AaeTt ce-
NeKuMoHepam 3ano3ganyto nHpopma- 7 WHrpega
umto. CogepxaHme kaHHabuHonaos B
OCHOBHOM oOripefieniseTtcs reHetunye- 8 lenTyc

CKUM (DOHOM U SIBNSIETCS NOCTOSIHHOM

Table 1. The investigated species of hemp

OpuruHatop(bl)

®rEHY ®HLL ny6siHbIX KynbTYp, T. TBEPb
OO0 «KoHonnekc», r. Mocksa

00O «KoHonnekc», . Mocksa

DIBHY ®HLU, ny6aHbIX KynbTyp, T. TBEpb
00O «KoHonnekc», . Mocksa

DIrBHY dHL, ny6aHbIX KynbTyp, T. TBEpb
OO0 «KoHonneke», r. Mocksa

®rbHY ®AHL| CeBepo-BocToKa M. PyaHuuKoro, r. Kupos
DIrBHY dHL, ny6aHbIX KynbTyp, T. TBEpb
000 «MopgoBckue neHbKo3asobl», I. IHcap

®reHY PAHLL CeBepo-BOCTOKa M. PyaHuULKoro, . Kupos
WM Maea K®X MoHomapeHko A.W., MNMckoBckas 0611.

®rEHY ®AHL, CeBepo-BoCTOKa UM. PyaHULKOTO,
I. KupoB ®IEHY ®HLL ny6siHbIX KyNnsTyp, F.TBEPbL

®rbHY ®AHLL CeBepo-BocToka UM. PyaHuukoro, r. Kupos
WM Masa K®X NMoHomapeHko A.U., MNMckoBckas 0611.
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AMnNnudukaums npoBoaunach Ha
Tepmouuknepe T100 MyCycler™ (Bio-
Rad Laboratories, Inc.) no cnegywouyei

Tabsvua 2. Ucnonb3oBaHHble SSR-Mapkepbl

Table 2. SSR markers used

nporpamMmme: HadanbHasa geHatypaums SSR-mapkep Mpsmoit npaiimep (5°-3’) 06partHbIi npaiimep (5°-3’)
o . -
3 muH npu 95 °C; 3atem 30 UMKNOB:  ,\110 GGGTAAAGCTTACGCAAAGT AACAAACAGTTGGACACCCT
neHatypauusa npu 95 °C — 30 c, oT-
XUI NpaiiMepos B TeueHne 30 ¢ mpu cs1 AAGCAACTCCAATTCCAGCC TAATGATGAGACGAGTGAGAACG
Temnepatype 60 °C, anoHrauus npwu H11 CANN1 GCATGTGGTTGTTTCGTACCC CAGCGAACATTCACTCTAGCTC
o, .

72°C 45 ¢; TeEM”Ha”bHaﬂ S/ioH BO1 CANN1 TGGAGTCAAATGAAAGGGAAC CCATAGCATTATCCCACTCAAG
raunma — 5 muH 72 °C. Mpoagykrsl MLP
[eHaTypupoBasiucb (hopMamMuaoMm u CAN2913 AGGAACACTTTGAAAGCGAG CGGTCATCTACCTTGAGCTT
pasgenanncb MeToA0M KanunisapHoro C11 CANN1 GTGGTGGTGATGATGATAATGG TGAATTGGTTACGATGGCG
anekTpoopesa C NOMOLLbIO FeHeTu-

CAN0093 CAGTCTCTCAGATCAGACTACC AGCGGCTAGCGTAACAGTAT
yeckoro aHanusaropa HAHO®OP 05
(OO0 «HM® CuHTON®») C UCnonb30Ba-  ANUC301 ATATGGTTGAAATCCATTGC TAACAAAGTTTCGTGAGGGT
HMEM Mapkepa MONEKYNAPHOTO BECa  pq7 canni CAAATGCCACACCACCTTC GTGGTAGCCAGGTATAGGTAG
CL-450 (OO0 «HM® CuHTONM®). Pas-

BO5 CANN1 TTGATGGTGGTGAAACGGC CCCCAATCTCAATCTCAACCC

Mepbl  aMNANULMPOBaHHbIX  dpar-
MEHTOB ONpPeAensin C MOMOLLbIO NPO-
rpammHoro obecneuvenmsa «AHK-DA»
(000 «HM® CuHTOM»). [NA OLEHKM
nonMMmopdnsmMa  MUKpocaTenIMTHbIX
NIOKyCOB ucnonb3oBaH uHAekc PIC

Tabnmua 3. Xapaktepuctuka nonumopdHbix SSR-10KyCOB ibHA-AONTYHLA

Table 3. Characterization of polymorphic SSR loci of flax

N3VYEeHHOW BbIGODKE CODTOB BapbMpoBasio OT 1 oo 18. noun

(Polymorphic Index Content) [13]. Ans SSR-mapkepb Annenun Yucno anneneit PI PIC
MOCTPOEHNS AEHAPOTPAMMBI TEHETU- 0,610 68, 83, 89, 95, 108, 112, 126, 129, 131 9 01 0718
4eckoro nogo6ust NCNonbL30BaIN NPO-
rpamMMHoe o6ecneveHne DARwin v. 6 174,177,180, 186, 189, 192, 194, 207,
. Ccs1 210, 234, 236, 239, 244, 246, 250, 252, 18 0,018 0,899

(DARwin software). 258, 264

Ana  amnavudmkaumn  chparmeH-
TOB, ONPEAENsIOUMX XEeMOTUM KO- BO1 CANN1 297, 299, 317, 323 4 0,14 0,695
HonMwu, 6bin nNpumeHeH SCAR-map- H11 CANN1 269, 274, 289, 292, 294 5 0,53 0,279
kep ~ B1080/B1192 = [10, = 14].  (p\p013 111, 113, 117, 120, 122, 126, 129, 132 8 0,075 0,784
Vcnonb3oBancs obLwuii npsamoii npai-
MepF5’-AAGAAAGTTGGCTTGCAG-3",  ciicanny 142 144,150,152, 154,156,160, 162, 9 0,055 0,819
1 cneyndmynble gna TrK-cuHTassbl R:
5'- TTAGGACTCGCATGATTAGTTTTTC  ANUC301 232, 235, 238, 256, 323 5 0,24 0,559
-3"  n  KB[l-cuHtasel  R: 5~ canoo93 207, 215, 217, 220, 224, 226, 228, 230 8 0,097 0,753
ATCCAGTTTAGATGCTTTTCGT -3’
obpatHble npalimepbl. PeakunoHHas EO7 CANN1 114 1 1 0
cmecb 06beMOM 25 MK cofepxana  B05 CANN1 240, 243, 246 3 0,28 0,553
0,5 MKM npsimoro npammeea nno 0,25 ErrER : 0.256 0.606
MKM aByx o6paTtHbix npanmepos, 20 IOKYC 2 0

Hr uccnegyemoii AHK, 1,5 mkM MgCl,,

200 mkM dNTP un 2 eguHuubl Tag—no-

numepassbl. Ycnosusa peakumn: 94 °C B TeyeHne 5 MuH, 25
LUMK/IOB C NapameTpamu: feHatypaums npu temneparype
94 °C B TeueHue 30 ¢, onkur npaimepos 58 °C B TeyeHune 30
C, anoHraumsa npu 72 °C B TeueHune 40 c. PasgeneHune npo-
ayktos TLP ocywecTBnsanm MeTogoM FOpU30HTasIbHOIo
anekTpogopesa B 1,5%-m arapo3HoOM resie ¢ 6poOMUCTbIM
atnanem B kamepe SE-2 (OO0 «KomMnaHusa XennkoH»). Ans
onpegeneHna pasmepa [MLP-npoAykToB wucnons3osann
Mapkep MofekynspHbix Macc «Step50 plus» (OO0 «Buona-
BMUKe»), cogepxawmii hparmeHTsbl AHK annHoin go 1500
n.H. Busyanusauuio npoaykTtoB amnavdumkauumn nog ynb-
TpadroneTom BbIMOAHANN B Feflb-[OKYMEHTUPYIOLLeR cu-
cteme ChemiDoc (BIO-RAD).

Pe3ynbTaTtbl n 06CYyXAEHUE.

MonyyeHHble pe3ynbTatbl SSR-aHann3a 6blM CBeAEHbI
B OfHY 6a3y faHHbIX. B Tabnuue 3 npyusedeHbl fjaHHble, OT-
paxatoLpye KOMYecTBO 1 pasmep annenein C pacieTHbIMU
cTatuctTuyeckumu napametrpamu. B uenom y 64 nHamnsn-
AyasibHbIX 06pasL0B BOCbMM COPTOB KOHOMAN 6b110 Onpe-
neneHo 70 anneneii pasmepom oT 68 ao 323 n.H. Kaxapli
MCCNefoBaHHbI MHAMBUAYaNbHbI 06pa3el, Mmen CBOW
YHUKaNbHbI Habop annenei. Yncno anneneii Ha Nokyc B

3TOM CpefHee 3HaYyeHne cocTtaBu/io 7. YactoTa BCTpevae-
MOCTW annenen MMKpocaTeINTHbIX TOKYCOB B M3YUYEHHOW
Bbl6GOpKe BapbupoBana oT 0,8 o 100%. NMpumeHeHHas nu-
Helika MapKepoB NPOAEMOHCTPMPOBana BbICOKME 3Haye-
HUS NHOPMALIMOHHOIO COoAEepPXKaHus, YTO NOATBEPXAaEeT-
CH 3HaYeHUAMM KOahPuumeHTa BEPOSATHOCTMN COBMNageHuns
reHotunos (Pl) n koadduumenta nonumopdusma (PIC).
3HaueHus1 PIC Bbiwe 0,7 n 3HauyeHus Pl Huxke 0,1 6bin
BblUMCNEHBbI ANA NATU SSR-MapkepoB. BeposATHO, 4TO 3Tn
Mapkepbl Hanbonee NPUrofHbl 418 AanbHeRLWNX paboT no
reHeTM4Yeckoli nacnopTM3auum COpTOB KOHOMAW POCCUiA-
CKOW cenekumn. Hambonee MHPOPMATMBHLIM MapKepPoOM
oka3anca CS1, HaumeHee — EO7 CANN1. OgHako, HecMmo-
TPA Ha HU3KME nokasatenn WUHHOPMAaTUBHOCTU Mapkepa
EO07 CANNL1 B gaHHOI4 BbIGOpPKE COPTOB, €ro paboTa Ao/HKHA
6bITb NPOBepeHa Ha obpasLax CopToB KOHONN 6onee reo-
rpacmyeckmn oThaIeHHOM cenekuun.

ViccnepoBaHus, MNpoBefAeHHblE C  UCMO/b30BaHWEM
SCAR-mapkepa B1080/B1192, nokasanu Haimune y 60sb-
LWMHCTBa 06pa3L0B TOMbKO OAHOMO annens pasmepom 1080
Mn.H., 4TO NO3BONsET OoTHeCTU ux K Kb-npeobnagatoemy
xemoTuny lll. B ToxXe Bpems ABa nuansmnayasbHbix obpasua
(8—6 n 8—8) n3 copta leHTyc (pucyHok 1) n ogHoro obpasua
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(5-1) n3 copTta [unaHa nokasann Haimune ogHOBPEMEHHO
OByx anneneii paamepom 1080 n 1192 n.H. ITO yKasbiBaeT
Ha TO, 4YTO 06pasLbl OTANYAKTCA OT 00LEe BbIGOPKM, xa-
pakTepusyloLeiica xemoTunom lll, n oTHocATCA K npome-
XYTOYHOMY xemoTuny Il No cogepxaHnio KaHHabMHOMAO0B.
B paboTax no oueHKe reHeTUYeCKnx pecypcoB KOHOMIN Npn
npoBefeHnn NHANBNAYANIbHOrO aHan3a OAHOBPEMEHHOe
Hasimyme B obpasue [AByX XeMOTUMNOB CBA3bIBAIOT C hop-
MVPOBaHWEM BHYTPUIeHOTUNUYECKOW N3MeHUnBOCTH [14].
OpHako Takoli pesynbTaT MOXeT paccMaTpyBaTbCA U Kak
Ha/mMuymne copTOBOW NPUMeECK B U3YYeHHbIX obpasuax. Vic-
Nnonb30BaHVe 3TNX MapKepPOoB B CeNEKLUNOHHO-CEMEHOBO/ -
4yeckoi paboTe MOXeT Cnoco6CTBOBaTL NPOBEAEHNIO Bbl-
COKOKa4YeCTBEHHOI0 KOHTPONSA 3(hhekTMBHOCTU OTOOPOB U
YMCTOTbI NAPTUI CEMSH BbICLUNX PeNpOayKLUUii, B TOM Ynucne
C yyeToM TpeboBaHWiA AeliCTBYIOLLEro 3akoHo4aTebCTBa.
Mo pe3ynbTatam nccnegosaHnsa fecsatm SSR-mapkepos
BOCbMW COPTOB KOHOMN 6blN BbIMNO/NHEH KNACTEPHBIA aHa-
3. Ha pucyHke 2 npefcrtasfieHa feHgporpaMma reHe-
TUYECKOro Nogobmus Mexay n3yvyeHHbiMn obpasuammu, no-
CTpoeHHas metofom «neighbor joining method» [15].
ViccnepoBaHHble copTa KOHOMAM pacnpefenuancs no
[eBsatTn otaenbHbiM rpynnam  (I-IX). Kak ynomuHanocb
Bbllle, KaXAblii MccnefoBaHHbI 0bpasey, nmeeT CBOW
YHVKa/IbHbI HAbop anneneii, HO NpU 3TOM Kaxgas rpynna

obpa3syoB cooTHOCUTCA € copToMm: | — Hagexpaa, Il — Cyp-
ckag, lll — MuneHa, IV — Bepa, V — [uvaHa, VI — VHrpe-
Aa, VIl — HOnnaHa, VIIl — leHTyc. B nocnegHtoto IX rpynny

BOLLAM HAMBUAYaNbHblE 06pasLbl copToB AnaHa u leHTyc,
onpegenueinecs ¢ nomoulpto SCAR-mapkepa kak 06pas-
ubl xemoTuna Il no kaHHabuHompgam. CopToOBblIE TPYNMbI
OXMAaeMo K1acTepu30oBa/IMCb MO OPUTMHATOPY: B OAWH
6onbLwoli knactep (rpynnbl I-1V) BXogaT copTta, co3faH-
Hble PHL|, Ny6sHbIX KyNbTyp, COBMECTHO C KoMnaHuel «Ko-
Honnekc», B apyron (rpynnbl VI-VIII) — copTa, OCHOBHbIM
pa3paboTunkomMm KoTopblx BbicTynan PAHL, Cesepo-Boc-
TokKa um. PygHuukoro. Copt Auana (rpynna V), 3aHMmaeTt
NPOMEXYTOYHOE MOJIOKEHNE, YTO MOXET ObITb CBA3AHO C
MCMOMb30BaHWEM CEeJIEKLMOHHOIo marepuana 3tmx AByX
CeJIeKLMOHHbIX LLeHTPOB.

BbiBOoAbI

icnonb3oBaHne Habopa SSR-mapkepoB nNpu MHAMBU-
Oya/lbHOM aHa/n3e pacTeHuii paloHUMPOBaHHLIX COPTOB
KOHOM/IM MOCEBHOW MO3BONMO BbISIBUTb HA/TIMYME BHYTPU-
COPTOBOW M3MEHUYMBOCTU Yy BCEX OLLEHEHHbIX 06pasLoB.
KnacTepHblii aHanu3 BbISSBUN HalMume AByx rpynn cCoOpTos,
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Puc. 1. Snektpocoperpamma mapkepa B1080/B1192 ans BocbMu
VHAMBUAYabHbIX 06pa3LoB copTa «[eHTyC»

Fig. 1. Electrophoregram of marker B1080/B1192 for eight individual
samples of the "Gentus"
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Puc. 2. [leHaporpavMma reHeTM4ecKoro noAo6ust UCCes0BaHHbIX
06pa3LioB KOHOM/M HA OCHOBE NPUMEeHeHNst SSR MapKepoB

Fig. 2. Dendrogram of genetic similarity of the studied hemp samples based
on the use of SSR markers
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CO3[aHHbIX ABYMS Pa3/INYHbIMU CENEKUMOHHbIMWN LieH-
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HOBOCTU-HOBOCTU-HOB

WNHHOBALMOHHBIE TEXHONOTUN NO3BONSAT
BbINYCKaTb 0K0JO 25 ThICAY BUAOB NPOAYKLMH
C UCNOJIb30BAHUEM KOHOMAHbIX BONIOKOH

B pamkax coBeljaHus no BONpPOCamM BO3POXAEHUS Tex-
HOMOrMiA NPOM3BOACTBA MPOMBLILLZIEHHON NPOAyKUMKM U3
KOHOMMN, cocTosBLierocs B MuHnpomTopre Poccun, 6bin
paccMOTpeH psf Mep rocrnogAepXkkv, HanpaBneHHbIX Ha
yBennyeHve rnybokoin nepepaboTkn n Npon3BoACTBa NpPo-
OYKUUN C UCNonb30oBaHeM KoHonau. B xoge meponpuatus
cratc-cekpeTapb — 3amMecTuTe/lb MUHUCTPa NPOMbILLINEH-
HOCTU 1 Toproenvn P® Buktop EBTYXOB COO6LLMA, YTO VH-
HOBALMOHHbIE TEXHO/IOTMM MO3BOJIAOT BbIMYCKaTb OKOMO 25
TbICAY BUAOB MPOAYKLUUN C MCMOMb30BaHNEM KOHOMMSAHBIX
BOJIOKOH B Pa3/IMYHbIX OTPAC/AX MPOMbILWAEHHOCTU. OH
HanoMHW/, YTO Halla CTpaHa MCTopuyeckun obnagana Bbl-
COKMMU NPOPECCNOHA/TbHBIMY KOMMNETEHUMAMN B 06/1aCTN
TEXHOMIOTNI BblpaLLMBaHUS U MPOM3BOACTBA NPOAYKLUN U3
KOHOM/N, KaK 1 B C/ly4ae C JIbHSAHOW OTPac/blo.
TexHnyeckas (N NPOMbILLIEHHAS) KOHOMNASA Bbina 3anpeLue-
Ha K BblpalLBaHVlo BO BCEM MVpe nocne NpUHATUA KOHBEH-
umm 1961 roga no 6opbbe C HapKOTUYECKUMU CpeACTBaMU.
W Tonbko okono 10 net Hasag B PP gonyctunm K KynsTBKU-
POBaHMIO NPOMBbILLNIEHHbIE COPTa KOHOMAN, HE OTHOCSLLMECSH
K HApKOTUYECKNM BeLLecTBaM. YYaCTHUKN MEPONPUATUS OT-
METWUN, YTO NHTEPEC MHBECTOPOB K NPOEKTaM nepepaboTku
KOHOMNJISIHbLIX BOIOKOH B Poccuiickoli defepauuy pacTeT, 4To
CTUMY/NMPYET Kak NPOn3BOAUTENE OTEHECTBEHHOM Ce/bCKO-
XO35IMCTBEHHOW TEXHUKM 1 06OpPYyAOBaHWsA, Tak 1 npeanpu-
ATUSA, OPUEHTUPOBAHHbIE Ha BbIMyCK rOTOBOWM NPOAYKLUMA Ha
OCHOBE [JaHHOW NYBGSHOW KyNbTypbl.

Talkoke NepcneKkTUBHbLIM HanpaBieHeM Pa3BUTUA TpaguLm-
OHHbIX NlyBAHBIX KyNbTyp SiIBNSieTCA NeH. BegoMmcTBoM pas-
paboTaHa KOMMJIEKCHas MnporpaMma nogaepXkn Mnpons-
BOACTBa n3gennin n3o nbHa go 2025 roga. B ganbHeliwem
BOMPOC BHeAPEeHWs MexaHu3ma cybcuaupoBaHusa npej-
NPUATWIA PACCMOTPAT Y 418 NPOM3BOANTENEN NPOAYKLMN C
cofiepXaHvem TeXHUYECKO KOHONN.
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OCTU-

B HacToswiee Bpema B YAMYpPTUN CEMEHA
NbHA-A0NryHUa 3acbinaHbl B 06beme 323 TOHH

Ha TekyLuin MOMEHT arpapun YgmypTun obecneuniv cebs
CEMEHHbIM MaTepuanom 3epHOBbIX KY/IbTYp COGCTBEHHOIO
ypoxas Ha 95%. Mocne y6opkun 3epHOBLIX CreLmaincTbl 3a-
HUMAaIOTCS 3aChINKO CEMsIH Noj, BeceHHuli ceB 2021 roaa.
B HacTosilee Bpems B pecny6ivke, 6narogaps XopoLumm
NOrofHbLIM YCNOBUAM, 3acbiNaHo 68,4 TbiC. T CEMSAH SPOBbIX
3EepPHOBbIX Ky/NIbTYp NPU NOTPE6HOCTM 72 ThiC. T. [ogroToska
CeEMSIH MHOFO/IETHUX KOPMOBbIX TPaB Takxe 3HauynTenbHO
npesbILlLIAaeT NPOLUIOrofHMe nokasarenu: 3acbinaHo 521 1
(B 2019 roay Ha aHasiorM4Hyto gaty 6bino Bcero 30 T). Ceii-
yac 0o6bmonayvBaloTCA MOCNefHWE rekTapbl CEMEHHVKOB
MHOFONEeTHMX Tpas. B 4yacTHOCTU, cemeHa nbHa-AoNryHua
3acbinaHbl B 06beme 323 T (B NnpoLuiom rogy 6bi10 193 1).
MnaHupytoTCa XxopoLune 3anacbl 03UMbIX KynbTyp — 4,9 TbIC.
T(3,2TbIC. TB 2019 roay).

Mo paHHbIM 3KCNEepTOB, CEMeHaM HeobxoANMO TakK Hasbl-
BaeMoe nocneybopoyHoe A03peBaHune, Torga OHW Jlyulle
BCXOAAT, NPUHOCAT 6oratbiii ypoxali (1 6o1ee ycTonumBbl K
31Me). B Lesiom oXuaaeTcs, YTo CebXo3npeanpusaTns pe-
cny6nkn B 3TOM rofy ynyyliat kayecTBo ypoxas, npexae
BCEr0, N0 BCXOXECTU.
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TILLAGE I

N3MeHeHue YUCJIEHHOCTH
3KON0oro-tpoduyeckux rpynn
MWUKPOOPraHN3MoOB B Pa3HbIX
TeXHOJIOrusaX BO3A4eNbiBaHUSA
03MMOM MLUEHULbI

PE3SIOME

AKTYanbHOCTb M MeTOAMKa. MpoTekaloLme B NOYBE NPOLLECCH MUKPOGWONOTYECKOro
NpeBpaLLeHs BelecTBa TECHO CBSA3aHbl C NPOLYKTUBHOCTLIO CE/bCKOXO3SIACTBEHHbIX
KyNbTyp, BAUSAS HA POCT W NUTaHWe pacTeHuid. MpuBeAeHbl AaHHbIE MO YUC/IEHHOCTH
MOYBEHHBIX APOMOKEA N MUKPOOPraHM3MOB, TPaHCHOPMUPYIOLLMX COEAMHEHNS a30Ta
B 3aBMCMMOCTY OT TEXHONOTUW BO3E/bIBAHNS O3UMOI MLUEHNLI. YNCNEHHOCTb MU-
KPOOpraHn3MoB, TPAHC(HOPMUPYIOLLMX COEAMHEHNSI a30Ta, Bbille B TEXHOMOrMM 6e3
06paboTkm noussbl (no-till).

PesynbTarbl. YCTAHOB/IEHO, YTO BHECEHME aMMUAYHON cenuTpbl Ng, MPUBOAWT K Cy-
LLeCTBEHHOMY YBEMYEHNIO YNCNEHHOCTU MUKPOOPraHU3MOB B TEXHOMOMMW C MENKOM
06paboTkol nouskl (0T 28,5 A0 31,3-10° KOE/r ACTT). Ha BapuaHTax ¢ BHECEHMEM
MWUHEPabHbIX YA06PEHNA YNCNEHHOCTb MUKPOOPraHM3MOB YBeNMUMBanach Ha BCeX
TEXHONOIMSAX BO3AE/NbIBAHNSA 03VMMOA MLUEHNLbl. HanbonbLuas YuCneHHOCTb MUKPOOP-
raHM3MOB OTMEYEeHa Ha BapuaHTax C BHECEHVEM MOJTHOTO MVHEPANIbHOTO YA0OPEHNS,
B CpefHeM Mo rogam WCCnefoBaHns 1 TEXHOMOrMAM BO3AENbIBAHWA OHa COCTaBmna
/11 MUKPOOPraHN3MOB, TPaHC(HOPMUPYIOLLMX COeauHEHA asoTa, — 154,2:10% KOE/r
ACI 1 fns nouBeHHbIX apoxokelt — 44,9-10% KOE/r ACIM. 3a nepuop, nccrienoBaHuii
0T3bIBYMBOCTb O3VIMOIVA NLIEHNLbI HA YA06PEHNS Oblna 04eHb BbICOKOW. MakcumabHas
YPOXaNHOCTb Ky/bTYPbl AOCTUTHYTA HA BapuaHTe C BHeceHneM Ng,Px,Ks, —5,32-7,02
T/ra. NMpuMeHeHne MUHepasbHLIX YA06pPEeHMA CNoCO6CTBOBA/IO CO3A4aHMI0 Gnaronpu-
ATHBIX YCNOBWI AN Pa3BUTUS MOYBEHHON MUKPOMDIOPbI, YTO OKa3ano NOMoXMTENbHOE
BIMSIHNE HA YPOXAHOCTb 03UMOWA NLIEHNLI.

Change in the number of
ecological-trophic groups of
microorganisms in different
technologies of winter wheat
cultivation

ABSTRACT

Relevance and methods. The processes of microbiological transformation of
substances in soil are closely related to the productivity of crops, affecting the growth
and nutrition of plants. Data are given on the number of soil yeast and microorganisms
transforming nitrogen compounds depending on the technology of winter wheat
cultivation. The number of microorganisms transforming nitrogen compounds is higher
in the technology without soil treatment (no-till).

Results. It was established that the introduction of ammonium nitrate Ny, leads to a
significantincrease inthe number of microorganismsintechnology with fine soil treatment
(from 28.5 to 31.3-10° colonies forming units per gram of absolutely dry soil). In versions
with the introduction of mineral fertilizers, the number of microorganisms increased on
all technologies for cultivating winter wheat. The largest number of microorganisms was
noted on versions with the introduction of complete mineral fertilizer, on average by the
years of study and cultivation technologies, it was for microorganisms that transform
nitrogen compounds — 154.2-105 colonies forming units per gram of absolutely dry
soil and for soil yeast — 44.9-103 colonies forming units per gram of absolutely dry soil.
During the period of research, the responsiveness of winter wheat to fertilizers was very
high. Maximum crop yield was achieved on the version with introduction of Ng,P,Ks, —
5.32-7.02 t/ha. The use of mineral fertilizers contributed to the creation of favorable
conditions for the development of soil microflora, which had a positive effect on the yield
of winter wheat.
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BeenexHue

M3yyaa napameTpbl NOBbILLEHNS YPOXAAHOCTM CEMbCKO-
XO35IMCTBEHHBIX Ky/bTYp U N10A0POAWS MOYBbI, Yallle BCero
MCMONb3yT nokasatenu arpouanyeckux, arpoxmmmue-
CKUX N (PU3NKO-XMMUNYECKNX CBOMCTB noussbl [1, 2,]. YunTbl-
Bas, YTO NoyBa 3acesieHa OrpoOMHbIM Pa3Ho0bpa3nNeEM XKUBbIX
OpraHn3moB, ee Hafo OLEHUBATb He TO/IbKO MO arpodm3u-
YEeCKMM 1 arpoXMMMYECKNM napameTpam, HO U N0 aKTUBHO-
CTV MOYBEHHOW MUKPOBMOTLI, KOTOpast B 6O/bLUEN CTENEHN
onpegenseT nnogopoaue nouyssbl [3, 4]. Mpu nposegeHun
MexaHU4eckol 06paboTKM MOYUBbI M3MEHSETCA paBHOBEC-
HOe COCTOsIHMEe CcoobLecTBa MUKPOOPraHN3MOB B BEPXHMUX
cnosx [5]. B Hawe Bpemsa BCe 60sbLUEe pacnpocTpaHeHne
nonyyaeT TexHOMorms 6e3 06paboTkm nousbl (No-till), Mysb-
yMpylroLWmiAi cnoii B JaHHOW TEXHONorMu npegoTspallaeT
ncnapeHve NPOAYKTMBHONM Bnarm u cosgaeTt Gnaronpusit-
HbI MUKPOKNMMAT A1 UHTEHCUMBHOIO Pa3BUTUS NOYBEHHOM
610TbI. B TO e Bpemsi OHa TpebyeT BHECEHWS MOBbILLEHHO-
ro KonnyecTsa repomrLmaoB U XMMUYECKNX CPeaCcTB 3aluThbl
pacTeHuii, YTO HakNadblBaeT onpeAesnieHHbI OTNevyaTok Ha
YMCNEHHOCTb O6UTalOWMX B MOYBE MUKPOOPraHM3mos [6,
7]. POCTy 4MCNEHHOCTM MMWKPOOPraHW3MOB CMOCO6CTBY-
10T MUHepasbHble yaobpeHus, 6narogaps MUHepasbHOMY
NUTaHNIO pa3BUBAETCA MOLLHAaA HaA3eMHas 1 noasemMHas
pacTuTenbHas macca, BC/eCTBME Yero octaeTcs 60nblue
MOXHMBHbIX OCTATKOB, @ 3TO [M1aBHbI Pe3epB YBENYEHUS U
nogaepxaHua opraHMyeckoro sellectsa B noyse [8, 9]. Mpu
pa3HbIX TEXHONOMNSX BO3AENbIBAHWA 0O3UMOI NLLEHULIbI N3-
MEHSIeTCHA KOMMYECTBO MOCTYMMBLUNX PaCTUTESIbHbIX OCTaT-
KOB B NNOYBY, COOTBETCTBEHHO, U3MEHAETCA KO/IMYECTBEHHbIM
COCTaB U COOTHOLUEHWE OTAE/bHbIX rPynn MUKPOOPraHn3-
MOB [6]. B 3TOli CBA3W MHTEPEC K U3YYEHUNIO YNCIEHHOCTMN
3KO/I0r0-TPOINYECKNX FPYNn MUKPOOPraHM3MOB Ha Nnoysax
C pasHoi TexHONorven BO34ENbIBAHNSA O3UMOM MNLUEHWULbI
BMO/IHE 06OCHOBAH.

Llenb paboTbl — N3y4nTb YNCIEHHOCTb 3KONOr0-TPOpU-
YEeCKMX Tpynn MUKPOOPraHW3MOB B Pa3HbIX TEXHOJSIOMMSX
BO3/e/IbIBaHUS O3VIMOI MLEHULbI Ha YepHO3eMe OBbIKHO-
BeHHOM LleHTpansHoro MNpeakaBkasbA.

Martepuan n metoapbl uccnepoBaHus

O6bekTaMun nccnefoBaHNn CNyXnam pasHblie TEXHOO0-
rMn Bo3aenbiBaHUs 03UMOW MWEeHULbl NO NpeaLecTBEeH-
HUKY ropox Ha 3epHo. O3Mmas neHula Bo3aesnbiBanach
no ABYM TEXHOJNIOTMAM C pasHbiMU cuctemamum o6paboT-
KM MouBbl: Mesnikas 06paboTka Nousbl (NyLEeHNE CTEPHMU
LOUCKOBbIMM 60poHamMu B ABa cnefa Ha rnybuny 12-14
CM, ABe npegnoceBHble KynbTuBauuu Ha rnyonHy 8—10 n
6—8 cM) 1 6e3 06paboTKM NOUBLI (MPSMOI NOCEB CEANKON
Gimetal no Heo6paboTaHHOW NOYBE C NPUMEHEHNEM rep-
6vunaa CnaoWHOro AencTBua M3 rpynnbl rmvdocaTos,
TexHonorusa no-till). NMoBTOPHOCTL OnMbiTa TPexkpaTHas.
YpobpeHua BHOCUNUCHL B PAAKU NPU NOCeBe Ky/bTypbl B
crefylowmx fo3ax: KOHTponb (6e3 yaobpeHnii); N,,Pg,;
N52PgoKso: Neo.

[MoYBEHHbIE MUKPOOPraHu3mbl, TpaHchopMupyoLne
a30T M NOYBEHHbIE APOXOKW, ONPeaensnv no obLenpuHsa-
TbIM METOAMKaM TEXHUKON noAcyeTa KOMOHUA Ha MAOTHBIX
nutatenbHbiX cpegax [10]. MNouBeHHble 06pasupl OTOU-
panim u3 cnos 0—20 cm B TPEXKPATHOM NOBTOPHOCTU BeC-
HOW, B hasy KOMOLIEHMA 03UMOI NIWEHULbI. YYeT ypoxas
OCYLLECTBAANICA MeXaHN31poBaHHbLIM CNocobom € nocne-
AYOLWUM nepecyeToM Ha cTaHAapTHyto 14% BNaXHOCTb.
OKcnepumeHTasbHble fdaHHble ob6pabaTtbiBaiv MeToA0M
LMCNEePCUOHHOro aHanmsa [11].

B 2017-2018 rogax cymma 0cafjKoB 3a OCEHHEe-3VMHUIA
nepuvog (oKTaAbpb-theBpasib) cocTaBuna 263 MM, YTO BbiLLe
KAnmartumnyeckon Hopmel (3a nepuog c 1981 no 2010 roabl) B
cpefHeM Ha 81,8%. B mapTe MecsLe BbINano HambosbLuee
KOMIMYeCcTBO OCafKoB 88 MM, 3acylnuBbii nepuog 6bin ¢
anpens no ntoHb — MK 0,41. C okt16ps 2018 roga no ces-
pasnb 2019 roga Bbinaso ocagkos Ha 79,5 MM MeHbLUE, YeM
B 2017-2018 rogax. Bce 310 cka3anocb Ha 3anacax npo-
LYKTUBHOW Bnarv B METPOBOM C/10€ NOYBbI B HaYas1e BECEH-
Heli BereTauun. B 2018 rogy npoAyKTMBHbIA 3anac Bnarn B
mMapTe 6bi1 172,7 mm, B 2019 rogy — 158,9 mm. HepocTa-
TOYHOE YBNaXHEHNE OTMeYasiocb B OKTs6pe-Hosi6pe 2018
roga (89,2 mm), 4TO OTPaA3nNIOCH Ha YPOXXaHOCTM 03MMOIA
NLWeHNUbI.

Tabnvua 1. U3MeHeHWe YUCNEHHOCTH MUKPOOPraHU3MOB B BeceHHuii nepuop, B cnoe 0—20 cm, KOE/r ACIN

Table 1. Change in the number of microorganisms in the spring period in the 0—20 cm layer, CFU/g ASP

2018 rog 2019 rog
[osa
0O6paGoTka PAAKOBOro Yucnennoctb MO, Yucnennoctb MO, Yucnennoctb MO, Yucnennoctb MO,
NO4BbI y.qoﬁpeuuﬂ, Kr ucnonb3youue ucnonb3yowme YucneHHocTb ucnonb3youwe ucnonb3youe YucneHHocTb
A.B./ra opraHuyeckme MUHepanbHble npoxokeit, x103 opraHuyeckue MUHepasnbHble npoxokeit, x103
dopmbl a30Ta, x10°  dopmsl azoTa, x10° dopmbl a30Ta, x10°  opmsl a3oTa, x10°
KOHTPO/b 64,9 69,5 38,3 53,2 57,5 45,8
Menkas N;,Ps, 73,6 78,7 58,0 70,0 73,7 73,8
(d2-14em) N PoKe, 147,7 151,9 80,8 143,9 149,1 93,2
Ns, 137,5 140,4 58,4 122,7 131,7 68,6
KOHTPO/b 76,6 80,6 35,6 62,2 72,5 41,2
6e3 N1,Ps, 83,9 91,0 57,3 73,1 77,5 69,7
06paboTKn
(no-till) N5,Ps,Ks, 162,3 167,7 79,2 152,3 158,5 87,4
Ns, 108,0 111,9 55,3 92,7 99,4 62,0
HCP 5 thakTopa o6paboTka 7,63 4,06 2,33 5,77 6,51 3,16
HCP 5 thakTopa yao6peHvs 10,70 5,75 3,28 8,16 8,69 4,47
HCP 5 thakTopa rog 4,62 3,94 3,24 4,62 3,94 3,24
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Pe3ynbTaTtbl UCCNeaoBaHUSA

Ha coBpemMeHHOM 3Tarne pasBUTUA 3emiefenns Bce
60/blle paccMaTpuBaloT TEXHONOMMN BELEHUSA CE/TbCKOro
X03AMCTBa C MUHUMAJIbHBIM TEXHOIOTMYECKUM B/INSHUEM
Ha nousy. TexHonornv o6paboTKM NOYBLI 3a rofbl nccne-
[OBaHWA oKa3ain AOCTOBEPHOE BMUSIHWE Ha YBeNuyeHue
KO/M4YecTBa MMKpPOOpraHmamos (Tabn. 1).

YMCNEHHOCTb MUKPOOPraHM3MOB, TPaHCHOPMUPYHOLLMX
coefViHeHVA a30Ta, Npeobnanasna B TEXHo0rm 6e3 oopabdoT-
KV MOYBbI, KPOME BapuaHTa ¢ BHeceHneMm Ng,. B Takoli TexHo-
JIornm ocTaeTcs 60/bLIoe KOMYECTBO PacTUTE/bHbIX OCTaT-
KOB Ha MOBEPXHOCTM NOYBbI, KOTOPOE UrpaeT onpeaeneHHyo
POsb B HAKOM/IEHWUN 3KOMOrO-TPOGUYECKMX PN MUKPOOP-
raHn3moB. [peBbILLEHNE YUCIEHHOCTUM MUKPOOPraHN3MOoB,
TPaHCOPMUPYHOLLMX a30T, B TEXHOMOMMM C MENKoi obpa-
60TKOI NOYBbLI NPY BHECEHMM aMMUWAYHO CeNNTPbI CBA3aHO C
NyYLLINM MCMOb30BaHNEM KMCIOPOAa Ha 06paboTaHHO Noy-
Be, YTO NOATBEPXAALOT 1 Apyrue uccnegosarenu [3, 6].

BnusiHue yao6peHunii Ha pocT YNCIEHHOCTN MUKPOOpPra-
HN3MOB HOCUJ1 3aKOHOMEPHbIV XapakTep no rogam. MNpume-
HeHVe aMmMNayHoN CennTpPbl CNOCO6CTBOBAIO YBE/TMUEHMIO
YMCNIEHHOCTN MUKPOOPraHM3MOB, TPaHCHOPMUPYHOLLMX
a30T B 2,2 pa3a Nno CpaBHEHMWIO C KOHTPO/IbHbIM BapUaHTOM
B TEXHOMOIMM C MeSIKON 06paboTKol NoyBbl U B 1,4 pa3a B
TexHonornn 6e3 o6paboTkM Nousbl. BmecTe ¢ Tem npume-
HeHne ammodpoca N, ,Ps, NPYBOANIIO K HE3HAUMTE/ILHOMY
yBeJIMYEHNIO YNCIEHHOCTU MUKPOOpraHn3mos (B 1,2 pa3a)
no o6emm TexHonorusam ob6paboTkn No4Bkl. Mocne BHece-
HWS NOMIHOrO MUHEPATbHOTO YA06peHns NP, K., uncneH-
HOCTb MUKPOOPraHU3MOB, TPaHCHOPMUPYIOLLMX OpraHuye-
cKue hopmbl a30Ta, Bo3pacTana Ao 143,9-162,3-10° KOE/r
ACI, a yTunuanpyrowmux mMmmHepanbHble hopmbl a3oTa Ao
149,1-167,7-105 KOE/r ACI. TpaHcdopMauus OpraHui-
4eckoro BellecTBa B MO4YBe NpoTekaeT 6bicTpee Ha hoHe
60nee pa3BUTOI KOPHEBOW CUCTEMbI pacTeHuii 6narogaps
MWHepasbHbIM yaobpeHusam [12, 13].

B cpefHeMm 3a 2 roga YMCNEHHOCTb APOMOKE B TEXHO-
NOTUK C MEeNKol 06paboTKo nouskl Ha 3,7-10% KOE/r ACIN
BbILLIE MO CPaBHEHUIO C TexHosnorueli no-till. Mo-sungumomy,

TILLAGE I

LPOXOKM aKTMBHO PasMHOXAKTCA Npu yywiemM noctynne-
HUK KMcnopoaa B 06paboTaHHbIX Noysax. J/1IerkogocTyrnHble
nuTaTesibHbIe BELLECTBa Ha yA00PEHHbIX BapuaHTax nosbl-
LLIAKT YNCIEHHOCTL APOXOKel B cpegHeM Ha 75,0% .

B cpegHem 3a 2 roga nccnefoBaHui B TEXHOMOMMW C
Me/IKO 06paboTKOM MOYBbI YPOXaAMHOCTb O3MMOM Mile-
HULUbl 6blna AOCTOBEPHO BbIWE MO CpaBHeHMO C no-till
Ha KOHTpOJ/ie N B BapuaHTe C BHeceHnem ammodoca. Ha
OCTa/IbHbIX BApMaHTax pasHuLa B ypoxXanHoCT Mexay Tex-
HonorusimMu 6bina B npegenax ownbku onbiTa (Tabn. 2).

B 60nee yBnaxHeHHbl rog (2018) BenuunHa ypoxas B
TEXHONIOTNN C MeNKo 06paboTKOM NouBbl Gblna BbILE MO
cpaBHeHuto ¢ 2019 rogom B KOHTposie Ha 43,5%, B Bapu-
aHTe c BHeceHnem ammococa — Ha 27,8%, NosHOro yao-
6peHnss — Ha 24,5% 1 ammuadHon cenutpbl — 83,2%. B
TexHonornm 6e3 06paboTkM NOYBbLI YPOXKaliHOCTL B 6onee
6NaronpuATHLIA rof yBenuuMBanacb COOTBETCTBEHHO Ha
56,6; 21,9; 28,2 1 91,4%.

B cpegHeM no TeXHOMOrMsIM U rofaM MakCUMasbHbIA
npupocT cbopa 3epHa OTHOCUTE/IbHO KOHTpons (1,88 1/ra)
OOCTUTHYT B BapuaHTe C HanbosbLUei YNCNEHHOCTbIO 9KO-
I0ro-TpohnyecKnx rpynn MMKPOOPraHn3mMoB Mpu BHece-
HUW MOJHOTO MVHEPaNbHOrO ya06peHns (Ng,Ps,Ks,). S-
(heKTMBHOCTb MCMNOMNb30BaHUA MUHEPasIbHbIX YA06PEHNA No
TexHonoruu no-till BeiLwe, 4em Npu Menkoii 06paboTKe NoYBbI
B cpeAHeM Mo yao6peHHbIM BapuaHTam Ha 27,3%. MNpuuem
oTAaya OT BHECEHUS MOHOW [03bl MUHEPATbHBIX Y406 PEHW
no faHHOW TEXHOIOrMKM yBenuumsanach Ha 40,1%, a npu uc-
No/b30BaHMK TO/bKO a30THOrO ya06peHns (Ng,) Bo3pacTa-
na noutn B 2,5 pasa. Torga kak npyv BHeceHnn ammodpoca,
rge npeobnagaet doccop, ahdhekTMBHOCTL Takux yaobpe-
HWIA Npwy no-till 3HaunTensHo (B 1,6 pasa) ycTynaeT BapuaHTy
C MefKoii 06pabOoTKOM MOYBbI, UTO MOXHO OOBSCHUTL Aethu-
LMTOM a30Ta Npu pasnoXXeHUn pacTUTeNbHbIX OCTATKOB.

BbiBoAbI

ViccnepoBaHus, NpoBeAEeHHbIE B CTaLMOHAPHOM nose-
BOM OMbITE, NOKasain, 4To TEXHONOrMM 06pPaboTKM NOYBbLI
B/IAIOT HA YNC/IEHHOCTb 9KONOrO-TPOUYECKNX TPYNN MU-

Tabnvua 2. YpoxaiHOCTb 03UMOiA NLLIEHULbI NPU Pa3HbIX TEXHONOTUSX BO3AENbIBaHMS, T/ra

Table 2. Yield of winter wheat under different cultivation technologies, t / ha

2018 rop 2019 rop Cpeptee 3a 2018-2019 roab!
0OGpa6oTka Aosa paaxosoro Mpubaeka Mpunb6aska Mpunbaska
yRoGpeHus, kr .
noY4BbI o Ypoxaii- o
A.B./ra YpoxaiHocTb YpoxaiHocTb
oTobpa- mobpennii "™ o7 o6paGorkn °T yAoGpe- orobpa- noGpeHmit
60TKN y HUIA 60TKM ¥
KOHTPO/1b 5,61 0,88 - 3,91 0,89 - 4,76 0,89
MenKast Ny,Ps, 6,95 1,71 1,34 5,44 1,14 1,53 6,20 1,43 1,44
(12-14 cw) Ng,Ps,Ks, 7,02 0,20 1,41 5,64 0,32 1,73 6,33 0,26 1,57
Ng, 6,96 -0,14 1,35 3,80 0,09 -0,11 5,38 -0,02 0,62
KOHTPONb 4,73 - 3,02 - 3,88 -
Bes N;,Ps, 5,24 0,51 4,30 1,28 4,77 0,90
06paboTkn
(no-till) N5,Ps,Ks, 6,82 2,09 5,32 2,30 6,07 2,20
Ng, 7,10 2,37 3,71 0,69 5,41 1,53
HCP 5 thakTopa 06paboTka 0,39 0,49 0,32
HCP 5 thakTopa yaobpeHus 0,54 0,69 0,46
HCP 5 thakTopa roa 0,32
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KPOOPraHn3moB. Y1CNeHHOCTb MUKPOOPraHM3MOoB, TpaHC-
hopMUpyOLWNX COeMHEHNS a30Ta, Bbille B TEXHONIOMMK
6e3 06paboTkM NOYBbI, 38 NCK/IKOYEHVEM BapuaHTa C BHe-
ceHnem ammmadHoin cenmtpbl (Ng,). BHeceHvne B nousy
MUHepasibHbIX yA06peHuii cnoco6CTBOBASIO YBEUYEHMNIO
YMCNEHHOCTN arpOHOMMYECKN LIEHHBIX (PU3NOIOrNUYECKMX
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rpynn MMKpOOPraHu3MoB B COCTaBe MUKPOGHOro LeHo3a
MOYBbI U HOCWUJIO MOCTOSAHHbIV 3aKOHOMEPHbI XapakTep no
rogam. HavbosnbLuee NonoxXmTebHOE BIMAHNE Ha pa3MHO-
KeHVe MUKpOchiopbl 0Kasano BHeceHne Ng,Pg,Kg, Kom-
4eCTBO KOJIOHWI YBENNYMBASIOCH MO CPABHEHUIO C KOHTPO-
neM B cpeaHeM Ha 87-10% KOE/r ACI.
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TILLAGE I

Mpo6nembl puTocaHuTapum npm
ocBoeHuu texHonorum No-Till
B CTaBpOnosLCKOM Kpae

PE3IOME

AKTyanbHOCTb. TEXHONOMVS BbipaLLMBaHNs NONEBbIX KybTyp 6e3 06paboTku NoYBbl —
No-Till akTnBHO Havana BHeAPATLCSA B 3eMnedenvi CTaBponobCKOro kpas u Apyrux
PErnoHoB CTpaHbl. Mpy 0CBOEHUM 3TOVW TEXHONOTUW MPON3OLLAN U3MEHEHUS B BUAO-
BOM COCTaBe BPEeAHbIX 0OBEKTOB, BUAIOLLMX HA (DOPMUPOBaHUE YPOXas Ky/bTypPHbIX
pacTeHwiA.

Metopauka. Lienbto vccnefoBaHwii ABAsieTCA n3yyeHne (hUTOCaHUTapHOIO COCTOAHUA
KynbTyp B NONEBbIX CEBOOGOPOTaX 63 06paboTKM NOUBLI B CPABHEHWN C TPAAMLIMOHHO
TexHonoruei. ViccnegoBaHns NnpoBOAWAN Ha ONbITHbIX Nonsx PrBHY «CeBepo-Kaskas-
ckoro ®HAL» 1 Npon3BOACTBEHHBIX NOCEBAX CEMbCKOXO3AWCTBEHHBIX NPeAnpUATUiA
CTaBpononbLCKoro Kpas. OnpejeneHne 1 y4eT YNCIEHHOCTW BpeauTeneil NpoBOANINCS
M0 O6LLENPUHATBLIM B 3alLLyTe PACTEHUI METOAWKAM M CNPaBOYHUKaM.

PesynbTatbl. B pe3ynbrate uccnefoBaHuii yCTaHOBIEHO HEraTUBHOE BAMSIHKE Nocre-
y6OPOUHbIX PACTUTENbHBIX OCTATKOB 03UMOI MLIEHWLbI HA NOCNeAytLImMe KyNbTyphl B
ceB0060pOTE, TaKME Kak 03UMbIe NLIEHMLA, panc 1 aApyrue. Kpome aToro, He 3afienaH-
Hasi B MOYBY CO/IOMa 03VMOVA MLUEHWLbI ABASETCA UCTOYHUKOM HAKOMIEHWSI MH(DEKLMUM
KOPHEBbIX FHUNE. Brepsble X/10MKoBas COBKA 3HAYMTENBHO MOBPEXAana 03UMYH MLue-
HULY B 3acyLUnMBbIX palioHax CTaBpononbLCKOro kpas. Bnepsble 3nakosas NMCTOBEPT-
Ka, BpeamTenb 3epHOBbIX KynbTyp [1], Hayana BpeAnTb Ha KyKypy3e U MOACOMHEYHWKE,
nospexaas fo 70% BCX0L0B, NPy 3TOM COCeAHUE NONS C TPAAULMOHHON TeXHoNorne
OHa He 3acensna. MoBpeXAeHHbIE TyCEHMLAMU MOMOAbIE INCTbS MOACO/HEYHMKA B
TOuke pocTa ethoOpMMPOBA/IUCH, YTO B asibHeliLLeM NPUBENO K 06pa30BaHMI0 HOBbIX
cnabopassuTbix cTe6neil. OTMeyeHa BPEAOHOCHOCTb MbILLIEBU/HbIX FPbI3YHOB Ha KyKY-
py3€e 1 NOACONHEYHMKE, [Ae YACNEHHOCTb oxoauT Ao 200 KonoHui Ha 1 ra, B TO BpEMS
KaK Ha TpaAWLIMOHHOI TEXHONOMMM Ha 3TUX KyNIbTypax OHW He BCTpevanuck. HoBblili Bpe-
[UTeNb NOACOMHEYHUKA U KYKYpY3bl NONEBOI CIM3EHb MOXET MOMHOCTBH YHUYTOXATb
BCXO[bl 3TUX KYNbTYP, BO3Ae/biBaeMbix Mo TexHonorun No-Till. MpoBeaeHHbIe nccne-
[l0BaHMS TOBOPSIT O HEOGXOAVMOCTU KOPPEKTUPOBKM CUCTEMBI 3aLLIMTLI PACTEHWIA ans
NoNEeBbLIX KyNbTYP, BO3A4ENbIBAEMbIX MO TEXHONOMM 63 06paboTKM NOUBbI.

Phytosanitary problems in the
development of No-Till technology
in the Stavropol Territory

ABSTRACT

Relevance. The technology of cultivation of field crops without soil tillage — No-Till
has been actively started to be introduced in agriculture of Stavropol Territory and other
regions of the country. While mastering this technology, changes occurred in the species
composition of harmful objects affecting the formation of crops.

Methods. The purpose of the research is to study the phytosanitary condition of crops
in field crop rotations without soil tillage, compared to the traditional technology. The
research was conducted on the experimental fields of “North Caucasian FNAC” and
industrial crops of agricultural enterprises in the Stavropol Territory. Pest numbers were
determined and accounted for using methods and reference books generally accepted
in plant protection.

Results. As a result of research, the negative impact of post-harvest plant residues
of winter wheat on subsequent crops in crop rotation, such as winter wheat, rape and
others, was determined. In addition, winter wheat straw, which is not put into the soil,
is a source of root rot infection. For the first time, a cotton shovel significantly damaged
winter wheat in the arid regions of Stavropol Krai. For the first time, cereal leaflets started
to damage corn and sunflower, damaging up to 70% of sprouts, while neighboring fields
with traditional technology were not inhabited. Damaged by caterpillars, the young
leaves of sunflower at the point of growth deformed, which later led to the formation
of new underdeveloped stems. Mouse-like rodents on corn and sunflower, where the
population reaches 200 colonies per 1 ha, were found to be harmful, while they were
not found on traditional technology. The new pest of sunflower and corn field slug can
completely destroy sprouts of these crops cultivated with No-Till technology. Studies
have shown that it is necessary to adjust the system of plant protection for field crops
cultivated using the technology without soil tillage.
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BeeneHue

TexHonorus No-Till (6e3 mexaHunyeckoin 06paboTKM Mo-
YBbl) MPMMEHAETCH BO MHOIMX CTpaHax, Hanbornee LWnMpoKo
OHa pacnpocTtpaHeHa B ApreHTuHe, CLUA, KaHage. B Te-
yeHve nocnegHux 10 neTt nonyuuna pacnpocTpaHeHve u
B Poccun, B ToM uncne B CTaBpOnosbCKOM Kpae, rae oHa
npuMmeHsieTcs yxe Ha 240 TbIC. ra.

[ns nocesa NoneBbIX KynbTyp B 3TOW TEXHONMOIMMU MC-
Nosb3ylTCA CrneunasibHble Cesnkun, OcCyLecTBasaLWwmne
npsiMoii noces 6e3 nNpefBapuTesIbHOM NOATOTOBKN NOYBbI:
BCNallku, KynbTuBauumn, AMCKOBaHWs, GOpPOHOBaHMA. 3Tn
arporipvemMbl, NOMUMO MPOUMX 3a[a4, aKTMBHO YHUUTOXaNN
1 COPHYIO pacTuTenbHOCTb, B TexHonorun No-Till ata npo-
6nema peLuaeTca MHOTOKPaTHbLIM NPYMEHEHVeM repoumum-
[0B CMN/IOLWHOIo AeNCTBMA HAa OCHOBE rndgocara. B 6opbbe
C BpeauTenammn n 60n1e3HAM1 34ecb NCMNONb3yeTCs TEXHU-
Ka 1 nectuunasl, NpMMeHsieMble B TPaANLNOHHOM TEXHO-
norvn. Npn 0CBOEHMM TEXHONOIMN 6€3 06pPaboTKN MOYUBLI
BbISIBUICb HEKOTOPbIE N3MEHEHUSA B (DUTOCAHUTAPHOM CO-
CTOSHUW NOCEBOB MO/EBbLIX KY/IbTYP.

Llenb uccneposanunii

Lienbio Halwmx uccnefoBaHuii aBnsnach oueHka huTo-
CaHVWTapHOro COCTOSIHUSI NMOCEBOB CE/IbCKOX03AACTBEHHbIX
KynbTyp, BO3e/biBAEMbIX MO TEXHOMOMMN 6e3 06paboTkM
noYBbl.

B 3agauy nccnegosaHuii BXoguno onpefeneHme Hambo-
nee 3HaunMMbIX BpeauTeneit, 6one3Heli, COPHAKOB U ApyruX
¢hakTOpOB, HEraTMBHO B/IMSIOLWMNX HA Pa3BUTME PaCTEHWIA.

YcnoBus, matepuarnbl U METOAbI

ViccnepgoBaHWs BENUCb Kak B CTaLMOHAPHOM OrbiTe
6-NonbLHOro NOMEBOro CeBOO6GOPOTA: COSA, 03MMas MLLEHN-
La, O3UMbI/A A4YMEHb, O3UMbIA panc, NOACOHEYHUK, KYKY-
py3a, pacnosioXeHHOro Ha OnbITHOM
yyactke PIrBHY «CeBepo-KaBka3cko-
ro ®HALl», Tak 1 B MPON3BOLCTBEHHbIX
YCNOBUAX B Pa3NyHbIX paioHax CTas-
pONOJILCKOro Kpas. 35

YCNOBUAX Pa3fiOKeHNEe pPacTUTENbHbIX OCTaTKOB O3MMOWA
NLWEeHNLbI, BbIAENAILWMX TOKCUHBI, 3aMef1S/10Cb U coBna-
[ano ¢ npopacTtaHneM CEMSH, YTO M MPUBOANIIO K yrHeTe-
HWIO NPOPOCTKOB 3TUX KynbTyp. Mpo6aemy MOXHO peLunTb
MCMonb30BaHWEM B CEBOOOOPOTE O3MMOro AYMeHs. B Ha-
LUMX MHOFOMEeTHUX OMbITax O3MMbIA panc, BbiICeBaeMbI Mo
03VIMOMY SIUMEHI0, HE YTHETaUICA U faBasl XOPOLLUW YpOoXKaid.
MOMMMO 03MMbIX, HEraTUBHOE BUSHME MOCIEYOGOPOUHBIX
OCTaTKOB CKa3blBa/IOCb WU Ha SIPOBbIX KynbTypax, MNOCesH-
HbIX BECHOW NOC/e O3VMOW MNLWEeHWLbl, Hanpumep npoco,
BbICEAHHOE MO0 CTEPHE, HAMHOIO XYXXe BbIINSAeN0 Mo cpas-
HEHMI0 C NOCEBOM MO BCMaxaHHOW NPOTMBOMOXapHOK Mo-
noce. Kpome 370ro, He3afenaHHble B NoYBYy pacTuTesibHble
OCTaTKM 03UMOV4 NWEHULbI, B TOM YMC/Ie U ynaBsLume BO Bpe-
M5 Y6OPKM KOOCbS, B TEHEHME HECKONbKUX /TIET COXPaHST
MHPEKLUNIO KOPHEBBIX THUMENM, & 3ePHO B KOJTOCbSIX MOXET
npopacTtaTb B nocesax NocneayoLwmx KynbTyp.

Mpu BblpaLMBaHUM NPONALUHbIX KyNbTyp NOACO/HEYHN-
Ka 1 Kykypy3bl rno TexHonorum No-Till ycununace Bpeno-
HOCHOCTb X/I0MKOBOW COBKW. DTOT MHOTOSiiHbI BpeauTe b
MMeeT LMKINYHOCTb CBOEro pasBUTUS, U B pasHble rofbl
€ro YNC/IEHHOCTb pasnnyHas (puc. 1).

Ecnn npu Bcnawke wnm OUCKOBAHWUM TYCEHWUUbl U Ky-
KOJIKM 3TOr0 BpeauTens YHUUTOXa/IUCb WU BbIHOCU/INCH
Ha NMOBEPXHOCTb NOYBLI, NOegaeMble NTULAMU, TO 6e3 06-
paboTKM NOYUBLI UM HUYTO HE YrpoXaso. MK YNCNEeHHOCTN
X/T0NKOBOU COBKM 6b11 0TMeYeH B 2014 1 2019 rr., ocobeH-
HO MHOrO ee 6bl/I0 Ha KYKypy3e U MNOACO/IHEYHUKE, KakK Ha
TPagMLMOHHON, Tak 1 Ha TexHonorum No-Till. Ha nogcon-
HEeYHMKE Ha OAHOM pacTeHUn HacuuTbiBasioch Ao 30 ryce-
HUL,. Ha NNCTbAX, A0 15 3K3. Ha O4HY KOP3UWHKY, Ha KYKypy3e
2—4 ryceHunupbl B OAHOM noyartke.

[Ons ycTaHOBNEHWS BANSAHUS TEXHONOTMW Ha BbDKMBa-
€MOCTb KYKO/OK X/10MKOBOW COBKW B YC/IOBUSX OMbITHOIO

Puc. 1. YucneHHocTb ryceHuy, B nocesax con (2014—2019 rogpl)
Fig. 1. The number of caterpillars in soybean crops (2014-2019)

OuEHKa (OMTOCAaHUTAPHOTO COCTOS-

HWUSi NpoBOAM/IACHL MO O6LLENPUHATLIM 30
B 3alLMTe pacTeHuin meTogukam [2].

Pe3ynbTartbl U 06CyXAeHUs
B TeueHne 2015-2018 rofoB n3yya-

nn BNnsHne nocney6opqublx pacTu-
Te/NbHbIX OCTATKOB 03UMOM nweHnubI

Ha nocneaylowme KynbTypbl B CEBOO-
6opoTe. Tak, 031Mas nweHmua, Bbice-

KonuyecTBo, 9K3./M?

AAHHasi NOBTOPHO B HeobpaboTaHHyH
nouyBy, eC/n 1 BCXOAUNa, Haxogunacb

a

B YTHETEHHOM COCTOSIHMM, Xentena u
B 3MMy yxoauna crnabopassutoin, 00-

o

-
T
25
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10 '
S

pasysa B [Ja/lbHeiAweM HernosHOLEH-
Hbl€ KONIOCbsl. YTHETEHWE BCXO0B Mo-
BTOPHbLIX NMOCEBOB O3VMOW MLUEHWLbI
Ha6/04anocb U NpY NOBEPXHOCTHOW
06paboTKe MOYBbl, HO 3HAUYUTE/ILHO B

2014

2015 2016 2017 2018 2019

B cpegHem

3a 6 ner
foabl

MeHblUeli cteneHn. Mpu Bcnallke Ta-
KOe fIB/IEHNE OTCYTCTBOBa/10, HO B TEX-
Honorum No-Till naxatb Henb3s. O3u-
MbIA panc nocne BCXOLOB Takke He
pasBuBasica U 3a 3uMy nornban. Oco-
6GEHHO SIPKO Takoe siIBNeHne NnposiBNsi-
I0Cb NPV HeAocTaTKe BNaru B Noyse u
BbICOKOI TeMneparype Bo3ayxa nocne
ceBa. Ckopee Bcero, B 3acCyLU/MBbIX

Tabnvua 1. BnusiHne TEXHONOrMN BO3AENbIBaHUS NOACONHEYHMKA HA KOIMYECTBO KYKOMOK XIOMKO-
BOIA COBKM B nouse (2017-2019)

Table 1. Influence of sunflower cultivation technology on the number of cottonworm pupae in the
soil (2017-2019)

Texxonorus No-Till TpaauumoHHas TexHonorus

KonuyecTBo rycenuu,
3K3. /M2

KonuyecTBo Kykonok
3K3./M2

KonuyecTBo rycenuu,
3K3. /M2

KonuuecTBo kykonok
3K3./M2

9,3 7,1 8,4 2,8
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Puc. 2. Babouka X/10NKOBOV COBKY Ha 031MOI MLUeHNLE
Fig. 2. Cotton scoop butterfly on winter wheat

|

nona B TeyeHue 2017-2019 rr. 6bina
npoBejeHa CpaBHWUTE/IbHAA OLEeHKa
MX YMCNEHHOCTW B MOCeBax MNOACON-
HeuyHuka. CpefHsisi YMCNEHHOCTb Mo
No-Till coctaBnsana 9,3 ryceHuy Ha
OHOM pacTeHuun, Ha TpaaWLMOHHOW
TexHonorum — 8,4. MNocne y6opkn noa-
COMHeYHMKa nose no TpaauLMOHHOW
TEeXHONorMm 6bINo 3ayLLeHo U 3aTem
BcnaxaHo, no No-Till mexaHnyeckune
06paboTkm He nposogunuck. lMocne
y60pKM NoaconHevHnka 6biin npose-
[OeHbl NOYBEHHbIE pacKonky Ans yyeta
Kykonok (puc. 2). Mo No-Till ux 6bino
7,1 3K3./M2, N0 TPagULMOHHOW Tex-
Honormn — 2,8 3k3./M2, T.e. CHKe-
HWMe yncneHHocTn 6onee YyeM B 2 pasa
(tabn. 1).

BnepBble x/10MKOBasi COBKa HaHec-

TILLAGE I

Puc. 3. l'yceHuMLa XTONKOBOI COBKY Ha 03VIMOIA NiLeHnLe
Fig. 3. Caterpillar of the cotton bollworm on winter wheat

Puc. 4. MNMospexgeHne 3epHa 03MMOIA MLIEHULbI FYCeHWULaMM X/I0NKOBOW COBKM
Fig. 4. Damage to winter wheat grain by cotton bollworm caterpillars

Tabnmua 2. BnusHne XJI0NKOBOW COBKU Ha YPOXaNHOCTL 03MMOiA Nienuubl (2017—2019 roapi)

Table 2. Influence of cotton bollworm on winter wheat yield (2017—2019)

o < MoepexaeHo
f1a OWYTVIMEIN Bpeq ? SVIMOY nLueni- TexHonorus K:::: ef::o LENEEEE R1CHO/SCpOH 1?:::; ROXARHOCTE
ue B BOCTOUHbIX paiioHax 3acyLuin- WBSM:XOB \ B KOMOCe, WT . u/ra
BOIi 30HbI CTaBpPOMO/LCKOro Kpas, I i
B Gonblueli CTENeHN No TEXHONOTUW  TpaguumoHHas 6 1,2 0,3 28,7 5,0 45,7
6e3 obpaboTkm nousbl. Ecnv B npe- )
P P No-Till 270 2305 54,7 13,2 1,5 22,3

Oblayuine rofgpl ryceHuubl X/10MNKOBOM

COBKW B MoceBax 03MMOI MLIEHULbI

BCTpeYancb eanHnYHoO (puc. 3), To B

2019 rogy B 04HOM KOJIOCE HacumnTbiBaUIoCb 0 3—4 ryce-
HUL,. TyCeHuLbl COBKM NOBPEXAan Co3peBatoLLne 3epHa
B Konoce (puc. 4), BNA0Tb 40 MOMHOIO €ro YHUUYTOXEHMS,
Ha O4HOM KBaZpaTHOM MeTpe HacuuTbiBanochk A0 90 ryce-
Huu. MNpu ryctoTe cre6necton 420 WT/M2 Ha TeXHONorm
No-Till HacunTbIBaniock 270 ryceHuy, Ha 10 B3MaxoB cauka,
no TpagMuMoHHO — 6 ryceHud, npu atom no No-Till 6o
3aceneHo ryceHuvyamun 54,7% Ko/OCbeB, MO TPagULINOH-
Ho — Bcero 0,3%. Ha MOMEeHT co3peBaHuns YacTb 3epeH
6blna yHUUYTOXEeHa NM60 NOMHOCTbLIO, MB0 YacTuyHO. Ko-
NINYeCTBO 3epeH B KOMIOCE COKPaTWIoCh € 28,7 oo 13,2 wr,
Macca 1 konoca ymeHbLlmnnace ¢ 5,0 go 1,5 r. lNMospexae-
HUSI TYCEHMLaMW X/I0NKOBOW COBKM 3epHa MPUBEO K CHU-
YXEHUIO YpOXaliHOCTM 60nblue YeM B 2 pasa ¢ 45,7 go 22,3
u/ra (tTabn. 2). 3gech e B NoceBe MNEHNULbI FyCeHULbl 1
OKYK/IU/IUCb, MPW packomnkax B NMo4Be HacuuTbiBasiocb 48
KYKOJIOK Ha 1 M2, KOTOpble 3aTeM NpeBpaTuinch B 6aboyek
1 B MOMEHT Y6OPKM ypoxKasi NPON30LLEN NX MACCOBBI NeT.

AHanormyHas KkapTvHa Habnwoganach 1 B noceBax ropo-
Xa, BblpalLmBaeMom Takxe rno texHonoruun No-Till. Ha none,
pacnofioXeHHOM pASgoM C 03MMON NweHuueli, 90% 60608
ropoxa 6b111 NOBPEXAEHbI TYCEeHMLaMMN X/I0MKOBOW COBKN,
KOTOpble BHeApsAnCh B 606kl U Bbleann NovTn BCe 3epHa
(pvic. 5). MNoBpexaeHre ropoxa Takke NPUBENo K pe3komy
CHWXEHMIO yPOXaMHOCTN, Npu noTeHumane B 20 u/ra 6110
nony4yeHo Bcero 6 u/ra.

Ha nonsx depmepckux xo3siicTB AnekcaHApOBCKO-
ro paioHa, roe npumeHsnacek TexHonorus No-Till, B8 2016
rogy 6blIM OTMEYEHbI NMOBPEXAEHNA BCXOA0B KyKypy3bl U
NOACO/IHEYHMKA I'YCEeHUL,aMK1 3/1aK0BO TIMCTOBEPTKMN. Tpa-
OUUMOHHO ncToBepTKa (puc. 6) Bpeanna 34eck 03MMOiA
nweHunue, anya 6aboyka oTknageiBana B nasyxy Mcra, oT-
poAVBLUMECS TYCEHULbI BHAYau1le NUTAINCL NNCTbAMU, OT-
4yero Te 3akpyumBanuch (puc. 7), 3aTeM nospexaanu cre-
6enb, Bbi3biBass 6enokonocuuy, Ho HaunHasa ¢ 2017 roga,
nuctoBepTka 6blia 3aMeuyeHa M Ha ApYrux KynbTypax.
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B 2020 rogy npou3oluen BCrieck ee
pa3MHOXeHUs, OHa Havana 3acenatb
NoceBbl KYKYpy3bl M MOACONIHEYHMKA.
l'yceHuubl BpeauTens nutaimcb MoJso-
ObIMU IUCTbSIMU KyKypYy3bl (puc. 8) n
NOACONHEYHNKA, B TOUKE POCTa KOTO-
pOro BbI3blBa/IN OTpacTaHne 60KOBbIX
cTebnen (puc. 9). Mpu aTom nospe-
xpanock 8o 70 % BcxogoB. OCO6EHHO
APKO 3TO MPOSBWIOCH Ha MONSAX KyKy-
py3bl 1 NOACONHEYHNKA, BO3Ae/NbIBa-
emblx no TexHonormm No-Till. Ha Tpa-
OVLUMOHHOV TEXHONOIMM, FpaHnyallei
C 3TMW NONEM, NOBPEXAEHWNIA INCTO-
BEPTKOM KyKYpy3bl M MOACOMHEYHMKA Puc. 6. MoBpexaeHne ryceHnLamm XI0MnKOBOKM COBKY ropoxa
He OTMEeY€eHo. Fig. 6. Damage by caterpillars of cotton pea scoop
MaccoBOMYy pPa3MHOXEHWIO /INCTO-
BEPTOK, CKOpee BCero, crnocobCTBO-
BaU1a MArkas 3vma. lNpu oTHocuTENBEHO
CYPOBbIX 3VIMHUX YCNOBUSAX 6aboukum
06bI4HO MepeneTasim B 1€COMNonochl,
rae n oTknagbiBasin Aiua nog Kopy
gepesbeB. OTpoaMBLUMECA TYCEHWULbI
3[1ecb Xe 31MOBasi1, a BECHOW, nepe-
HOCMMblE BETPOM, 3acefsanu Kpaesble
nonocbl Nosnen, rnaBHbLIM 06pPa3oM,
03MMOW nweHuubl. Mpn BO34enbiBa-
HUX NponaLlHbIX KynsTyp 6e3 o6pa-
60TKM NOYBbI, CTEPHS NOc/e y6opku He
YHUYTOXanacb 1, CKopee BCero, ctana
MecCTOM slueKnagkm 6aboyek nUCTo-

Puc. 5. KyKonku xnonkoBoii COBKM, OTOGPaHHbIE U3 NOYBLI HA 03VIMOVA NLLIEHULIE 1 TOPOXe
Fig. 5. Pupae of cotton bollworm, selected from the soil on winter wheat and peas

Puc. 7. 3nakoBas nMcToBepTka Puc. 8. Kykosika 3nakoBoi NMCTOBEPTKM Ha 03UMOIA MLUEHNLIE
Fig. 7. Cereal leafworm Fig. 8. Pupa of cereal leafworm on winter wheat

Puc. 10. Pe3ynsTar NoBpexaeHnii BCX040B NOACONHEYHMKA
ryceHuLamMn 31aKoBOiA IMCTOBEPTKM

. Fig. 10. The result of damage to sunflower seedlings by caterpillars of the
Fig. 9. Caterpillars of cereal leafworm on corn leaves cereal leafworm

Puc. 9. lyceHLbl 31aKOBOI IMCTOBEPTKU Ha INCTbsAX KYKypPy3bl
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Puc. 11. Opex rpeLkuii B nocese Kykypys3bl
Fig. 11. Walnut in corn sowing

BEPTKU U OTPOXAEHWS FyCeHuL, KOTOpble Ha CreayroLnii
rof, nepexoannn Ha nosiBUBLLMECS BCXOAb! KyKYpY3bl U NOA-
CO/MHeYHVKa, a TaKke NepeHoCUNNCL BETPOM Ha cocefHune
nons 031MMoli nweHnupl. Ha ogHOM pacteHun nutanuce 3—4
ryceHuupl.

Ha o3mmoli nweHuue ryceHuubl, Noarpbi3as crebenb
Haf rnepBbiM MeXA0Yy3/IMeM, Bbi3blBA/IN OTMUPaHUE Bepx-
Heli yacTu pacTeHusi, YTo MPUBOAUIO K 6enoKonococTy,
3eCb OHU 1 OKYKIMAUCHL. Ha KyKypy3e npu noBpexaeHun
JINCTLEB NOJSIHOW TMGENn pacTteHns He Habnwganochb, U B
Aa/lbHelleM Npou3oLWLIo UX BOCCTaHOB/eHWe. Ha noaco-
JIHEYHMKE Noc/ie NUTaHUs TYCeHUL, Ha cTagnn ceMsagonei
pacTeHunsi M6o Norméann MNOMHOCTbIO, 60 Npu Gonee
No34HUX NOBPEXAEHMAX TOUKM pocTa AethopMUpPOBasICh,
4TO NPMBOLAMNO K 06pa30BaHNio 3—4 HOBbIX CNabopPasBUTbLIX
cTebneii (puc. 10).

Ha nonsx, rge B nocesax MOACOMHEYHMKA U KYyKYypYy3bl
Bpeawua 3/1akoBas IMCTOBEPTKA, Obl/I OTMEYEHbI MOBPEeX-
[IEHVs1 BCXOA0B MbILLEBUAHLIMM TPbI3yHamu. Ha 100 m2
6blla HacuMTaHa 21 KoNoHUs pasMepamMm 4o 4 M2 co cBe-
XUMK HOpamu. B 3Tux mecTax BCXOAbl MOACOSHEeYHUKa
ObI/IN YHUUTOXEHbI MONHOCTLI0. Ha Nonsax ¢ TpaguuMOHHOM
TexHonorunel NOBPeXAeHW BCX040B NOACONHEYHMKA U Ky-
KYPY3bl MbILLEBUAHBLIMW IPbI3yHAMW He ObI/10 BbISIBIEHO.

B Havane ocBoeHus TexHonorum No-Till Ha nogconHeu-
HUKE W KyKypy3e MOsIBUCS HOBbI/i BpeauTesnb, NoAeBoi
cnm3eHb (Deroceras agreste). Brniepsble OH 6bln 3amMeyeH B
2016 roay B InaToBCKOM paiioHe. 3TOT MOJITHOCK YHUUTOXa
BCXOAbl 3TUX KY/bTYP Ha paHHUX CTagmusax pa3BuTUS pacTte-
HWIA. B HacTosiLLee BpeMsi CIM3eHb PacnpoCcTpaHeH B noce-
Bax KyKypy3bl U NOACO/HEYHMKA, BblpawmBaembix no No-Till
BO MHOIMX XO3ANCTBax, rae NPUMEHSEeTCs 3Ta TEXHOOIUS.

TexHonorus No-Till npegycmaTpusaeT HakonneHve ena-
rv nog pactuTeflbHbIMU OCTaTkamu, YTO MU ABUIOCH Mpu-
UMHOW pacnpocTpaHeHns cnnsHeit. MNpu 3acyxe BECHO U
Hauasne fieTa npwv BbICOKOW TemMnepartype BOo3A4yxa OHW Noru-
6atoT. Camkun OTKNaabIBaloT Aiua rpynnamm no 15-35 wtyk
nog, KOMO4YKamMu Mo4Bbl OKOSI0 KOPHEBOM LUEKN pacTeHuni
1 nof pasHble, 60nee BnaxHble NPUKPbITUA. M1040BUTOCTb
MoxeT gocturaTte 500 sny,. Mogpo6Ho 6uonorus BpeanTe-
na onucana B.M. Bacunbesoii [3].

Ewe ogHa npo6nema — KOpPHEBble THUIM Ha 03MMOW
nwexuue. MNMpu oTCYTCTBMM OCaAKOB nocne y6opku nie-
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TILLAGE I

HUUbI MHdEeKUUSA 3TnX 6onesHeli HakanIMBaeTca Ha He3a-
OenaHHbIX B MOYBY PacTUTENbHbIX OCTaTKax U coxpaHseT
CBOH0 XXM3HECNOCOBHOCTL B MOCEBE NoceaytoLwero npea-
LUEeCTBEHHUKA, B HAlLeM cfiyyae cou. VIHTEHCUBHO KOpHe-
Bble THWU/IM HAYMHAaIM NPOSBASTLCS B NOCEBE 03MMOl Mile-
HWLbI, BbICESIHHOW Ha O4HOM MecTe yepes rof, 0CoO6eHHO
npy ManoadgekTMBHOM NpoTpaBnMBaHuun. CnegosaTeib-
HO, O3UMYIO MLIEHWULY B 3TOM TEXHONOrMM HeobXxoaMMOo
BO3BpaLlaTb Ha MpeXxHee MecTO He paHee, Yyem uyepes 2
roga, Mcnosb3ysi Npy NOceBe KayeCTBEHHbIVi NpoTpaBu-
Tenb.

Ha cTauuoHape no nsyyeHunto HyneBoi TEXHOMOM K B NO-
ceBax KyKypy3bl TakKe 6b1/1M 0TMEYEHbI MOPOCV APEBECHbIX
pacTeHuii: rpeukoro opexa (puc. 11), noxa cepebpucroro,
rnagnumn. CKopee BCero, CeMeHa 3TWUX [AepeBbeB 6binn
3aHeceHbl Ha Mosie NTULamMu, B YaCTHOCTU rpadamu. Mpu
noZkalunmBaHMM nopocneit KomGaliHoOM OCTalTCs MeHbKU,
KOTOpble BECHOI CHOBa oTpacTaloT. Elle ogHa HeraTuBHas
pOonb rpavyeit B N0IEBOM OnNbITe Gbl1a OTMEYEHA HA 03UMOA
rnweHnue B Havasne NosBAeHUss BCXOA0B. 3TV NTULbI YHWY-
TOXaM NPOPOCTKM CeMSIH, BblAeprmeas Ux 13 noysbl, Opun-
EeHTUPYSCb NO cfiefiaM, OCTaB/SIEMbIM COLUHVKAMUN CEeSSKU
NPsIMOro nocesa, Ucnonb3yemoi B TexHonornm No-Till.

BbiBOoAbI

TexHonorus BO34enbiBaHNsA NoeBbIX KynbTyp 6e3 obpa-
60TkM noussl (No-Till) 3aHsna gocTtoiiHoe mecTo Ha CTaB-
ponosnbe, 0AHaKo B YUTOCAHUTAPHOM COCTOSHUN NOCEBOB
HaMeTWINCb HEKOTOPbIE N3MEHEHNS:

1. YcTaHOBNEHO HEraTUBHOE BVSIHME He3aZeNaHHbIX B
MoyBy NOC/eYy6OPOYHbIX PACTUTENIbHbIX OCTATKOB O3MMOW
MweHnUpbl Ha nocneayolme KyabTypbl: O3UMYIO MLLEHWLY,
03MMbIli panc, KoTopble fy4dlle yépaTb 3 ceBoobopoTa.

2. B rogpl MaccoBOro pasmMHOXeHWs OCHOBHOW Bpef
NOZCONTHEYHUKY, KYKYPY3€ 1 FOPOXY MOXET HaHeCTH X/10M-
KOBasi COBKa, KOTopasi MOBPEeXAaeT NMMCTbs U NOYATKN KyKY-
py3bl, IMCTbSA N KOP3VHKN NOACOMHEYHMKA, 606bI 1 3epHa
ropoxa.

3. Bnepsble x/10MKoBas coBka HaHecsna ywepb 03rmoi
NnweHnLe B BOCTO4YHbIX paiioHax CTaBpOnonbCKOro Kpas,
YHUUTOXNMB A0 50% ypoxxaii 3epHa Ha OTAe/NbHbIX, 3acCeneH-
HbIX 3TUM BpeauTenem nonsix.

4. BrnepBble OTMEYeHa BPELOHOCHOCTb 3/1aKOBOW NnN-
CTOBEPTKM Ha KyKypy3e 1 NoAcofHeuHuKe. MNoBpexageHns
TOYKM poCTa ryceHuuammn nMcToBepTKM NpmuBenn K o6paso-
BaHWIO y NOACONHEYHMKA 3—4 MasIONPOAYKTUBHbIX CTEBNEN.

5. CoxpaHeHue Bnaruv nog, pactuTesnbHbIMU OcTaTkamu
B MoceBax MOACOMHEYHNKA U KyKypy3bl CIPOBOLMPOBA/IO
pasMHOXeHVEe paHee He BCTPEeYarLLerocs Ha 3Tux Ky/bTy-
pax noaeBoro CAM3HS, yHUUTOXAKOLLEero BCXoabl.

6. PacTuTenbHble OCTaTKu, He 3ajenaHHble B MOYBY,
CMOCOGCTBYIOT COXPAHEHUIO KOPHEBbIX THWAEW O3UMOIi
nweHnLbI.

7. HeobpaboTaHHasn noysa B NoceBax KyKypy3bl U No4-
COMHeYHNKa CnocobCTBYeT Pa3MHOXEHMIO N BPeAOHOCHO-
CTW MbILLEBUAHbIX FPbI3YHOB.

8. Mpaunm MOryT yHUUYTOXaTb MnpopacTanline cemeHa
03MMOI4 NLLEHWLbI B MOYBE 1 PacnpoCTPaHsiTs CeEMeHa pe-
BECHbIX PACTEHWIA B LUMPOKOPSIAHBIX MOCEBAX.

MpoBeaeHHbIE UCcnefoBaHMS FOBOPAT O HEOGXOANMO-
CTV KOPPEKTMPOBKN CUCTEMbI 3aLLMTbI NONEBLIX KYNbTYp OT
BpeauTeneii, 60ne3Heil N COPHAKOB B TEXHOOrMn 6e3 06-
paboTKM NOYBbI.
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HOBOCTU-HOBOCTU-HOBOCTU-

Poccenbxo3naasop ynpasgHsier
KapaHTUHHbIE (DUTOCAHUTAPHbIE 30HbI
no kapTopenbHbIM 3a60N1EBaHNAM

Bnarogaps npoBefeHVo MeponpusTuii no 6opbbe ¢ onacHbIMU
KapaHTUHHLIMY 06beKTaMy yAanoch 3a4UCTUTb MHULMPOBAH-
Hble TEPPMTOPUN U NOYBbI HA HNX. DTO NO3BO/INIO PoccenbXxos-
HaA30py MPUHATL PelleHne ynpasgHUTb KapaHTUHHblE (UTO-
CaHWTapHble 30Hbl N0 KapTogenbHbIM 3a60oneBaHnsAM B psae
PEervoHoB CTPaHbI.

B CmoneHckoli obnactu, Hanpumep, 6bl1 CHAT KapaHTWH Mo
paky kapTodens. Ouar 6bi1 BbisiBeH B 2009 roay. Mocne npo-
BeAeHUs Bcell Heo6xoaNMON paboThl MO NMKBUAALMMW ovara u
OTCYTCTBMSA MPOSIBNEHUS 3a60/MeBaHUsl B YCTAHOB/IEHHOWN Ka-
PaHTUHHOM hToCaHNTapHO 30He B TEYEHNe NoCNefHNX BOCh-
MU NeT 6b110 NPUHATO peLleHre 06 ee ynpasgHeHnu.
KapaHTunHHbIe huTocaHnTapHble 30HbI MO KapTodebHOl Hema-
Toge 6binn ynpasgHeHsl B KapayaeBo-Yepkecckoit Pecny6iu-
ke, Bonorogckoii obnactu, Pecny6nuke Bypstusi. B Pecny6iu-
Ke Kapenusa nnowagb KapaHTUHHOWM (hMTOCaHUTapPHOM 30HbI NO
3TOMY 3a60/1eBaHMI0 3HAUMTENIbHO COKpaTUNach.

CornacHo pas3paboTaHHbIM PEernoHaIbHbIMY  YNpaBaeHnsamu
Poccenbxo3Hag3opa nporpaMmmam JoKkannsaunm n IMKBuaauum
o4yaros KapTogenbHbIX 3a60/1€BaHN, Ha AaHHbIX TEPPUTOPUSAX
OCYLLLeCTBASANNCL MEPONPUATUS N0 6opb6E C ONacHbLIMU KapaH-
TUHHBLIMM 06 bEKTaMW: BblpallMBaHNE YCTONUMBBIX K 60NE3HAM 1
BpeAnTeNsIM COPTOB KapTodens, BHECEHVe OpraHNYeckmx yao-
6peHniA, ncnonb3oBaHe ceBoobopoTa.

Pa3paboTaH HOBbIi MeToq
OLIEHKM Ka4ecTBa MoY4Bbl

MouBoBeabl Poccuiickoro yHuBepcuteTa ApyXObl
HapoAoB BbISBMIM 3aBUCUMOCTb MeX/y CKOPOCTbIO
06pa3oBaHMsa NOYBOW YINIEKUCNOro rasa — 3MUCCU-
el CO,, 1 coiepxaHnem B Heil MKpo6HoT 6riomac-
Cbl, onpeaensioLleli KayecTso NOYB.

B pamkax nccnefoBaHus a/ist U3y4eHus BO3MOXHOM
B3aMMOCBSI31 3TUX Nokasatenei 6binv npoaHanu-
3MpOBaHbl YEPHO3EMHbIE MOYBbI LIEIMHHON cTenwu,
LUIMPOKO/IMCTBEHHONO /1eca, YNCTOro napa u ropoga
B /IECOCTENHOW 30He eBponelickoli YacTn Poccun.
M3BecTHO, YTo amuccusa CO, 13 NouBbl perynupy-
eTcs TEMNEPATYPOIi N BNaXXHOCTLI. YUnTbIBas 3TO,
NMoYBOBE/b! BbIABUHY/IN HAay4HYK FMNOTE3Y O TOM,
uTO Mexny amuccuein CO, 13 NouBbl N ee MUKPO6-
HbIMW CBOVCTBAMM 1 TaK Ha3blBaeMbIM MUKPOGHbIM
AblXaHVeM [Jo/mKHa 6biTb onpegenieHHas B3aMMoc-
BA3b.

B pe3ynbrate NpPOBEAEHHLIX UCCefOBaHUA Ans
NlecocTenHoi Noa30HbI eBponeckoli Poccum 6bina
BbiSIB/IeHa TecHasi KOppensuns U perpeccroHHas
B3aVIMOCBSA3b Mexay amuccuein CO, 13 noussl 1 ee
MUKPOGHbIMW CBOMCTBaMW. [MOSly4eHHble pe3y/b-
TaTbl MOryT 6biTb MCMOMb30BaHbl A5 MPOrHO3M-
poBaHUsi NpoLecca BbiAENEHNS YINEKUCOro rasa,
OLLeHKM KayecTBa Nnoys 1 a/1s 6onee ahheKTUBHOIo
BeJleHNsI CeIbCKOTo X03AiCTBa.

82 ISSN 0869-8155 | ArpapHas Hayka | Agrarian science | 10 ® 2020



YK 631.445.24.631.4161
https://doi.org/10.32634/0869-8155-2020-342-10-83-87

Tvin cTaTbn: OpUrnHanbHOe uccneoBaHne
Type of article: Original research

0.B. Mapsbiwesa,
B.A. CBupuHa,
0.A. ApTioxoBa

WIHCTUTYT CEMEHOBOACTBA U arpOTEXHOJIO-
ruii-¢punman denepanbHOro rocynapCTBeH-
HOro 6GHAXETHOr0 Hay4YHOro y4PeXaeHs
«PenepasibHbiii Hay4Hblii arPONHXEHEPHbIV
ueHTp BUM>» (UICA — punnan drbHY ®dHAL|
BVIM) 390502, P®, Ps3aHckasi 0611., Pa3aH-
ckuii p-oH, /o MNMoassiabe, yn. MapkoBsas, 4. 1
podvyaze@bk.ru

KnioyeBbie cnoBa: ceBOO60POTbI, MUHE-
panbHble YA06peHus, rymyc, NpOayKTUB-
HOCTb KyNbTyp

Ans untuposanus: Magsiwesa O.B.,
CsupuHa B.A., ApTioxosa O.A. BnunsHue ce-
BOOOOPOTOB M MUHEPasbHbIX YA06peHui Ha
ryMyCHOE COCTOSIHWE NOYBbI B A/INTENBEHOM
CTalVOHapHOM OMbITe . ArpapHas Hayka.
2020; 342 (10): 83-87.

https://doi.org/10.32634/0869-8155-2020-342-10-83-87

Ko+ nukr nitepecos orcyrcTByet

Olga V. Gladysheva,
Vera A. Svirina,
Oksana A. Artyukhova

Institute of Seed Production and
Agrotechnology — a branch of the FSBSI
«Federal Scientific Agroengineering Center
VIM>» Russia, 390502, Ryazan region, s.
Podvyaz'e, str. Parkovaya, 1

Key words: crop rotations, mineral
fertilizers, humus, crop productivity

For citation: Gladysheva O.V., Svirina V.A.,
Artyukhova O.A. Influence of crop rotations
and mineral fertilizers on the humus state of
the soil in a long-term stationary experiment.
Agrarian Science. 2020; 342 (10): 83-87. (In
Russ.)

https://doi.org/10.32634/0869-8155-2020-342-10-83-87

There is no conflict of interests

10 ® 2020 | Agrarian science | ArpapHas Hayka

AGROCHEMISTRY

BnugHue ceBoo60poOTOB

U MUHepabHbIX yA00peHui

Ha ryMmycHoe COCTOSIHUe MNOo4Bbl
B AJINTEJIbHOM CTaLMOHAPHOM
onbiTe

PE3IOME

AKTYanbHOCTb 1 MeToAmMKa. MpefcTaBneHbl JaHHbIE Hay4YHbIX UCCNef0BaHNA No BAN-
AHWIO NONEBbIX CEBOOGOPOTOB C NMPUMEHEHVEM CNOXHBIX MUHEPabHbIX YA0OPeHNii B
fo3e 90 kr 4.B. 1 6€3 HUX Ha F'yMyCHOe COCTOsiHUE TEMHO-CepOii NECHO Tskenocyr-
JINHVCTOW NOYBbI ¥ MPOAYKTUBHOCTb NaLLHM B ycnoBusx PazaHckoi obnacty. Viccnefo-
BaHWs NpoBoaunmn Ha nonsax ICA — dununan ®reHy ®HAL B/IM ¢ 1992-1994 roos.
Lienb nccneposaHnin — n3yunTb BAUSIHWE AIMTENBHOTO MCMONMb30BaHNA Pa3HbIX CEBO-
060pOTOB 1 MUHEPa/bHBLIX YA00PEHNIA Ha cogepXaHne rymyca u U3sMmeHeHue npogyk-
TWBHOCTY MaLUHX B TEMHO-CEPOI1 NECHOI NOYBE U CMPOrHO31POBaTb NOCNEACTBUSA UX
NPUMEHeHUs.

Pesynbrarthl. 115 BOCNPOM3BOACTBA NI0AOPOANS MOYBbI M 6e3etrumnTHOro 6anaHca
rymyca Heo6xoAnMMo, Npexge BCero, MMeTb B NOCeBax Hay4HO 0BOCHOBAHHbIE CEBOO-
60pOoTbl. Hawmmu rccnefoBaHNAMU, NPOBEAEHHBIMI HA TEMHO-CEPOi IeCHOV TAXeno-
CYFVHWCTOM NO rpaHyoMeTPUYECKOMY COCTaBy NOYBE, YCTAHOBEHO, UTO HaCblLLeHne
€eBo060poToB 6060BbIMM 1 6060BO-3/1aKOBLIMM TPABaMMN CMOCOOCTBYET MOBbILUEHMIO
cofepxaHus obLero rymyca Ha 0,16—0,195% Ha Heygo6peHHoM 1 Ha 0,324-0,290% —
Ha y,06peHHOM (hoHax, Torfa kak B CeBOO60OpOTE C NO/eM YepHoro napa 6e3 nprume-
HeHVs yA06peHuii 3anachl JaHHOTO NoKasatesis NOYBEHHOT0 N1040poAna B cnoe 0-30
CM yMeHbLUameb Ha 0,154%, BnefcTBMe YCUIEHUSA er0 MUHEPaIM3aLumn 1 OTCYTCTBUA
MOCTYNNEHNA OpraHNYeckoro BelecTsa. OTMeYeHOo, YTo AMTeNbHOEe UCMONb30BaHNe
CeBOO6OPOTOB, HACILLEHHbIX TPaBaMW, BefieT kak K cTabunnsauny nouBEHHOro nno-
[l0pOavA, TakK v K POCTY NPOAYKTUBHOCTM NALLHK, NICXOAHOE 3HaYeHWe KOTOPOA Npu 3a-
Knagke onbita coctasnsano 33,0 L K.eA/ra, No OKOHYaHUM YETBEPTON POTaLyN 3HaYEeHe
[laHHOT 0 nokasarens yBesmunaock Ha 55,2% v Ha 105,8%, COOTBETCTBEHHO Ha HeYyo-
6pEHHOM 1 y[,06peHHOM (hoHaX.

Influence of crop rotations and
mineral fertilizers on the humus
state of the soil in along-term
stationary experiment

ABSTRACT

Relevance and methods. The article presents the data of scientific research on the
influence of field crop rotations with the use of complex mineral fertilizers at a dose of
90 kg d. V. and without them on the humus state of dark gray forest heavy loam soil and
arable land productivity in the Ryazan region. Research was carried out in the fields of
ISA-a branch OF fgbnu FNAC VIM from 1992—1994. The aim of the research is to study
the effect of long-term use of different crop rotations and mineral fertilizers on the humus
content and changes in arable land productivity in dark gray forest soil and to predict the
consequences of their use. In order to reproduce soil fertility and a deficit-free balance
of humus, it is necessary, first of all, to have scientifically-based crop rotations in crops.

Results. Our studies on dark grey forest heavy loam on granulometric structure of the
soil, it was found that the saturation of crop rotations of legumes and legume-grasses
contributes to the content of the total humus 0.16—0,195% for unfertilized and 0,324—
0,290% in the fertilized soil, whereas in the rotation with the black field pair without
application of fertilizer stocks this indicator of soil fertility in the layer 0-30 cm was
reduced by 0,154%, the result of the increasing salinity and the lack of input of organic
matter. It is noted that the long-term use of crop rotations saturated with grasses leads
both to the stabilization of soil fertility and to an increase in the productivity of arable
land, the initial value of which when the experiment was laid was 33.0 C.K. units/ha. at
the end of the fourth rotation, the value of this indicator increased by 55.2% and 105.8%,
respectively, on wind and fertilized backgrounds.

MocTynuna: 9 ceHTA6pA
Mocne popaboTkn: 8 OKTAGPSA
MpuHATa k ny6amkauun: 10 okTabpsa
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BeenexHue

[OnvTenbHble ONbITbl SABASIOTCA YHUKa/IbHOW OCHOBOM
015 ccnefoBaHNst U3MEHEHU CBOMCTB MOYBbI MO BO3-
AelicTBMeM pas3nnyHbIX NPUeMoB — 06paboTKM NOYBbI, Ce-
BOOOOPOTOB, MUHEpPa/IbHLIX N OPraHNYecKnx yaobpeHuii,
3alnTbl pacTEHNA U METEOPOIOTNYECKUX YCNOBUIA.

VHdopmaLma, nonyyeHHas B pesynbrarte A/IMTeSNbHbIX
onbITOB, NpeAcTaBnseT 60/bLION NPaKTUYECKUiA NHTepec,
Tak Kak CMCTeMaTn4yeckuin MOHUTOPWHI 3/1IEMEHTOB MuTa-
HWUSA, 1 0COBEHHO OpraHMYyeckoro BelecTBa AaeT 06bek-
TVBHYO OLEHKY B/IMSHUIO CUCTEMATUYECKOrO NPUMEeHeHus
yA006peHnin, Habopa KynbTyp B CEBOOOOPOTE U APYrux hak-
TOPOB Ha MOYBEHHOE N1040poANe U NPOAYKTUBHOCTb NaLl-
Hu [1, 2, 3].

MpPOAYKTUBHOCTL MallHM onpefenseTca Mnpovu3BoAM-
TENbHOCTbK MOYBbI, T.€. COAEPXaHWEM OpraHM4yecKoro
BellecTsa, Noj KOTOpbiM NoapasyMeBalT BECb KOMMNEKC
OpraHM4yecknx COeAVHEeHW, coaepXXallmxcs B Mnoyse U
MHOIOCTOPOHHE B/IUSIIOLLMX HA BCE OCHOBHbIE ee CBOlicTBa
[4, 5]. NMocKonbKy opraHMyeckoe BeLecTBO C/Y)KUT OCHOB-
HbIM KpUTEPUEM MOTEHLUNA/ILHOIO NI0A0POANS MOYBLI, TO
OHO e SIBNSETCHA N OCHOBHbLIM MEPUIOM YPOXKas.

VIHTEHCMBHOE MCNOb30BaHUE MOYBbI B YCIOBUSAX MHO-
roNeTHero HeBOCMONHMMOrO BbIHOCA NUTATefIbHbIX Be-
LLLEeCTB YpOXaeM M3-3a Pe3Koro CokpaleHns NpuMeHeHns
opraHMyecknx  MUHepasbHbIX YA06PeHNi NPUBENO K CHU-
YKEHWMIO NOTEHLMa/IbHOM NPOAYKTUBHOCTM NaLLHN U HapyLue-
HWIO 3KONOTMYECKOrO COCTOAHNSA, B pe3y nbTaTe Yero ycko-
PEHHO paspyLluaeTcs rymyc, NpomcxoauT arpoxmmMmmnyeckas
nerpagaums noyssl [6, 7].

Tak, Hanpumep, B Psi3aHCcKol 061acTu yxke ¢ MepBoii no-
NOBMHbI 90-X rOf0B HAMETWINCH N B Aa/IbHENLLIEM TOMbKO
YCUNUANCL OTpuLaTesibHble TeHAEeHUUN B 6aniaHce OCHOB-
HbIX 3/1IEMEHTOB MOYBEHHOrO MA04OPOAMSA, COoAepXaHun
rymyca B nousax. [poBefeHHble 06cnefoBaHns B Neproasbl
1993-2003 rogos 1 2004—2015 rooB nNokasanm CHUXeHue
cogepxaHus rymyca Ha 0,9% [8]. CnegyeT OoTMeTUTb, 4TO
KO/IMYECTBO BHECEHHbIX OPraHM4yeckux yaobpeHuii Ha rek-
Tap nocesa B pervoHe B 2015-2019 rr. coctasnsno 0,9-1,1
T/ra, a nnowaab, ynobpsemas nmu, He 6onee 3,2% Kk 06-
el noceBHol nnowaan. TeHAeHUNN K yBENYEHUIO NPpU-
MEeHeHUs1 opraHn4yeckmx yaobpeHnii HeT. KonmuecTBo BHe-
CEHHbIX MUHEePa/bHbIX YA06PEHUI B 3TU rogpl COCTaBUIO
55—87 Kr Ha rektap nocesa, npv obLer ynobpsaemon nmm
niowaan 70-84%. B COBOKYMHOCTHU
BCE 3TO MeHblUe Tpebyemoro B 7—15
pa3. MOXHO KOHCTaTupoBaTb, 4TO B
LenomMm MMeeT MecTO HefocTaToyHoe
BHECEHMeEe OpraHnyecknx N MMHepasb-

CO6CTBYeT akTMBM3auumn rymmcbmkauny noyssl. Vicnonb3o-
BaHVe MHOroneTHNX 6060BbIX TPaB, COIOMUCTbIX OCTaTKOB
ABNSAETCS NepCrneKTUBHbIM, 3KOHOMWUYHbIM U 3HEPrOeMKUM
MeponpusATEM MO BOCMPOW3BOACTBY MNOYBEHHOIO NI0AO-
poaus [9, 10].

B aT0li CcBA3M 60MbLIOE 3HAYEHVE UMEDT CeBOOGOPO-
Tbl, NpeAycMaTprBaioLLe BOCNPOM3BOACTBO MI040POANA
MoyBbl M HapalimMBaHue cogepXxaHue rymyca, 3anachl u co-
CTaB KOTOPOro NpakTU4yeckn onpeaenstor Bce hrU3nKo-xXu-
MUYecKme CBOICTBA M NPOAYKTMBHOCTL nous [11]. Buo-
lornyeckme 0COBeHHOCTW  Ky/bTyp, WCMNOMb3yeMbIX B
ceBOO6OPOTE, ABMATCA (PAKTOPOM pPerympoBaHus Mpo-
LLleCCOB HaKOMMEHUA N Pa3NOXEHNA OPraHNYecKoro selle-
CTBa M ONTUMU3ALMMN YPOBHSA 3h(heKTMBHOIO NaoLopoans
[12]. OnuTenbHOe NpUMEHeHNe MUHepPasibHbIX YA00peHniA
B CMCTEMe CeBOOGOpPOTOB OAHOBPEMEHHO BO3feiCcTByeT
Ha dusnyeckre, XMMuyeckne, GUONOrMYECKNe CBOICTBA
MoyBbl, B TOM YMC/IE U Ha TaKOW nokasaTesb, Kak NymycHoe
COCTOSiHME, 1 Ha KOMMYECTBO OTYYXAAeMOi NpoayKunn 1
oCTaB/sieMbIX Ha MONSAX MOXHNUBHO-KOPHEBbIX OCTaTKOB [13,
14].

B yCnoBnsix MHTEHCUBHOIO NO/Ib30BaHNA 3eM/1eil BaXKHO
He [OoMyCTUTb JasibHEMLEro CHMKEHNS NMOYBEHHOMO M/0-
[0poAMA B OTHOLIEHUW Tymyca, MO3TOMY W3y4yeHue ero
TpaHchopmauun B NoOYBe, Kak Nnog, BAUSHNEM [IUTENbHO-
ro NpMMeHeHns ya06peHnid, Tak U C y4eTOM NpOTEKaILLNX
npoLeccos noj AercTBuemM KynbTyp ceBOO60poTOoB npes-
CTaBNSIETCA aKTyasibHbIM.

Llenb nccnefoBaHnini — n3yuntb BANSIHNE AINTENBHOMO
NCMNO/Mb30BaHNS Pa3HbiX CeBOOGOPOTOB M MUHEPabHbIX
yAo6peHuii Ha codepxxaHne rymyca n usmeHeHve npogyk-
TUBHOCTW NaLLHN B TEMHO-CEPOIi TeCHOW NOoYBE U CNPOrHO-
31poBaTh NOCNEACTBUS NX NMPUMEHEHWS.

MeTtoauka

HabnogeHuns 3a UsMeHeHneM cofepxaHus rymyca no-
4Bbl B CEBOOOOPOTAX NPOBOAATCA B CTaLMOHApPHOM nosne-
BOM OnNbITe, 3a/10keHHOM B 1992-1994 rogax nabopaTo-
pueii 3emnegenns UCA — cdunnan ®reHY ®HALL BUM.
LLlecTunonbHble ceBOOBOPOTHI C Pas3INYHbIM HaCbILEHN-
€M MHOroNeTHUMW TpaBaMn, CULEPaIbHbIMU KynbTypamm
pa3buTbl BO BDEMEHM M YACTUYHO B NMPOCTPAHCTBE Ha Tpex
3aknagkax (tabn. 1). ViccnegosaHus Befdytca No meTony
pacLienneHHbIX AeNsHOK: AeNsHKM NepsBoro nopsigka —

Tabnmuya 1. Cxema ceBo0GOPOTOB

Table 1. Crop rotation scheme

= CesooGopot
HbIX yAOOpeHWn n, kak cnepcreuve,
0 0 0 0 0 0
NpoAo/IHKEHNE CHUXEHUA Nnoaopoansa b1 Lz UPE e 128 BE
Nno4Bbl pernoHa. AumeHb +
MaBHbIM UCTOYHUKOM nonosHe- HAumeHb + AumeHb + AumeHb + MOXXHUBHO AumeHb +
HVSt ODFaHNUECKOrO BELLleCTBA NOYBhI AumeHb Knesep kneeep 3NaKoBble ropunua 6060B0-3N1a-
p w ! NyroBoit NyroBoi Tpasbl 6enas Ha KOBble TpaBbl
cnepoBartenbHO, U rymyca B COBpe- cugepar
MEHHbIX YCNOBUSAX crefyeT paccMma- R
+
TpuBaTh OCTaTKM OT BbipalMBaeMbIX B OBec Knesep 1 r.n. Knesep 1 r.n. ng::?fbr'i ﬂ:j’:"eeBlb KOBble TpaBbl
nosie CenbCKOXO3ANCTBEHHbIX Ky/bTYp p o P 1rn.
(I'IO)KHMBHbIe N NOYKOCHble, onasLine BoGoEoES
NINCTbA, KOPHW, cosiomMa, cuaepaib- YepHbiii nap AumeHb Knesep 2 r.n. Tﬁg:;o;brli KneBep 1 r.n. KOBble TPasbl
Hble 3efieHble pacTeHus). 3ajenka o 2rn.
1X B NO4BY NMpy OCHOBHOU O6pa6OTKe O3nmas O3umasn O3umasn O3nmas O3umasn O3umasn
nnn paBsHOMeEpHOe pacnpegeneHne B nweHnua nweHuua nweHnua nweHnua nweHnya nweHnua
KayecTBe MyJ/ibiM OKa3blBaeT npsamMoe
o Kykypysa Kykypysa Kykypysa Kykypysa Kykypysa Kykypysa
BO34ENCTBNE Ha cogep XaHne opraHn-
Yeckoro BellecTBa, NnpefoTBpallaeT fposas fposas fAposas fAposas fAposas fAposas
nweHnua nweHnua nwexHnua nwexHnua nweHnua nwexnua
noTepu nnuTaTesibHbIX BeELWEeCTB U CMno-
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CeB0O0O6OPOTHI, AENSHKM BTOPOro no-
pagka — 6e3 ygo6peHnini u GoH Mu-
HepasibHbIX yA06peHuii Noa 3epHoBble

AGROCHEMISTRY

Puc. 1. 13meHeHmne 3anacos rymyca B ciioe 0-30 cm No poTaumsam Ha He yaobpeHHOM oHe, T/ra
Fig. 1. Change in humus reserves in the 0—30 cm layer by rotations on a non-fertilized background, t/ha

KYNbTYPbl U KYKYpPY3y NOj, OCHOBHYHO Ne 1
06pa6oTky nousbl (NPK)y,, nog kne- 135 1
Bep PggKgy 3nakoBble TpaBbl oce- #,ﬂa ] 5

Hbto N,sPgoKg, + Ngo Mocne nepeoro
yKoca, nog 6060B0-3/1aKOBYyl0 CMeCb
N,45P4oKgg + Nyg MOCHE NepBoro ykoca,
B YepHoMm napy — 30 T/ra noacTuioy-
Horo Haso3a KPC + N ,5(PK)g,.

MouyBa OMbLITHOrO y4yacTka nepej
3aknagkoli onbiTa wMMena cnepyto-
e arpoxumMmMyeckue nokasarenu:
cogepxaHune rymyca B cnoe 0—-30 cm
2,89-3,05%, ob6buiero azota 0,158 —
0,160%, nogswxHoro coccopa 12,3—
16,7 mr/100 r no4sbl, OBMEHHOr0 Ka-
s 11,2-14,7 mr/100 r noussbl, pH., .
4,5-4,9; Hr 4,11-4,77 wmr-aks8/100 r
nouysbl. TVM NOYBbLI TEMHO-CEPbIN Nec-
HOW, TAXKENOCYMIMHUCTBIN NO rpaHyno-
MeTp1YeCKOMy COCTaBy.

Mpn npoBegeHuu wccnefoBaHUi
MCNOMb30Ba/IM MeToAnKn: «MeTtoaun-
Yyeckre pekoMeHAaumnm no TEXHOI0rnm
BO3/[e/IbIBaH/sA HOBbIX COPTOB 3€pPHO-
BbIX KynbTyp LIP3H Poccum» (1995);
«CoBepLUeHCTBOBaHNe MeTOANKN
nNpoBefieHNss  ANNTENbHbIX MOMEBbIX
OMbITOB U MaTematuyeckune MeTonpl
06paboTKN IKCNEPUMEHTAIbHbIX AaH-
HbIx» (2003), «Mporpamma 1 MeToabl
nccnefoBaHnsa ryMycHOro COCTOSIHMSA
ANMTenNbHbIX ONbITOB leoceTn, penep-
HbIX Y4aCTKOB M MOSIMFOHOB arpoaKo-
JIOTMYecKoro MOHUTOpPUHra» (2008).
Mnowans y4eTHbIX AeNAHOK 3€PHOBbIX
Ky/bTyp — 140 M2, MHOTONEeTHUX Tpas
1 KyKypy3bl — 50 M2,

ArpoTexHuvika KynbTyp cesoobopoTta

Ne6

. """#_,,1’2'5‘,.;-.

HEXOOHbIE
=== 2 POTAUWA
e 3 DOTALMA

== 4 POTALIKA

=== 1 pOTaLMA

Puc. 2. 13meHeHue 3anacos rymyca s cnoe 0-30 cM No poTaLysmM Ha yAo6peHHOM (oHe, T/ra
Fig. 2. Change in humus reserves in the 0-30 cm layer by rotations on a fertilized background, t / ha

MCHOfHBIE
== 1 POTaLKMA

b= 1 POTALMA
e 3 POTALWA
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COOTBETCTBOBa/1a  pPeKOMeHZauusaMm,
NPUHATLIM B PAA3aHCKol o6nacTtu. c-
nosib3yeMble B OMbITe COPTa pPaiOHNUPOBAHBI.

Pe3yneTaTthbl U nx 06cyxaeHue

CocTosiHMe nnofopoaus Noysbl NPU MHTEHCUBHOM UC-
Nnosib30BaHNN BO MHOrOM ornpejensercs BO3MOXHOCTbIO
BOCMNOJIHEHWNS 3anNacoB rymyca C NoMOLLbI0 YepefoBaHUsA B
NnosieBbIX CEBOOGOPOTAX UM UX 3BEHBAX KY/bTYP.

JAnuTencHble nccnefoBaHns Nokasain, YTo B TeyeHue
yeTblpex potauuin B cesoobopoTe Ne 1 6e3 yaobpeHunii 3a-
nacbl ryMmyca nocteneHHO CHMXa/IMCb OT MCXOAHOTO 3Have-
HUS, YTO CBSA3@HO C YCUIEHHOW MUHepanu3aumeii rymyca B
nosie YepHOro napa u OTCYTCTBMEM MOCTYMN/IEHUS OpraHn-
4ecKoro BewecTBa (pacTuTeNlbHbIX OCTaTKOB) B HEOOXO4M-
MOM KosinyecTtse (puc. 1). 3anacsl rymyca B crnoe 0—-30 cm
yMeHbLUMANCL Ha 2,1 T/ra B 9TOM BapuaHTe.

B 3epHOTpaBsHOMNponallHbix cCeBoOO6OpOTax Ha BapnaH-
Tax 6e3 yf06peHnin NPoN30LLIO HAKOM/EeHNE OPraHN4ecKo-
ro sewjectsa Ha 5,9-10,9 T/ra ¢ HaMbObLLUMMWN 3HAYEHUSA-
Mu B ceBoobopoTax Ne 3, 51 6.

PesynbTaThl nCcCnefoBaHWii Nokasanun, YTo NpUMeHeHne
MUHepasibHbIX yA06peHuli cnocobCcTeyeT noadepXaHuio
Hanbonee BbICOKOrO ypOBHS OpraHM4eckoro BellecTsa no
CpaBHEHMIO C HeyAo06peHHbIMU BapuaHTamu (puc. 2). Ha
ynob6peHHoM dhoHe B ceBoobopoTe Ne 1 npon3oLusio ysenu-

YyeHve 3anaca rymyca — Ha 4,92 1/ra 3a cyeT BHeCeHus B
napoBoe MNoJie HaBo3a N YBEIMYEHUSA MaCChl PACTUTENbHbIX
OCTaTKOB Nopj AencTBnemM yaoopeHnii.

BonbLue Bcero BHeCeHHble ya06peHus obecneunnm npum-
pocT rymyca B ceBoo6opotax Ne 3— 14,6 1/ra, Ne4 — 12,0
n Ne 6 — 12,3 7/ra c ABYN€THUM UCMO/Ib30BAHMEM MHOTO-
NIETHUX Tpas.

YcTaHOBNEHO, YTO Cpeam KynbTyp, BXOAALLMX B CEBOO6O-
poTbl, Hanboee BLICOKME NOKasaTenn npespatleHns con-
HEeYHOl 3Heprun B opraHMyeckoe BeLLEeCTBO NpuHaanexar
MHOrofIeTHUM TpaBaMm. Vicnonb3oBaHue sHeprun AP fo-
cturaet 2% un 6onee. Hanpumep, 6060B0-3M1aK0Bble TPaBbl
1 roga nonb3oBaHUSA POPMUPYIOT HAA3EMHYIO Maccy Ha
thoHe 6e3 yaobpeHuii 8,85 T/ra (B Cyxom BeLLecTBe), C ya0-
6peHnamn — 9,86 T/ra, 2 roga nonb3osaHus — 7,18 7/rau
8,64 1/ra, cooTBETCTBEHHO. [MoNHas 6uomacca gocturaeT B
1 rog nonb3oBanus 15,08 /ran 17,6 T/ra, BO 2 rof N01b30-
BaHua — 13,43 1/ra n 17,2 1/ra. Y 3epHOBbIX Ky/bTyp MoJ-
HasA 6uomacca B 2 1 60nee pa3a MeHblUe 1 COCTaBMseT Ha
thoHe 6e3 yaobpeHunii 3,53—4,85 T/ra (B CyxOM BeLLecTBe),
c yaobpeHusmn — 6,55—-6,88 1/ra.

HabnogeHns 3a KonMyecTBOM OpraHMyecknx OCTaTkoB
B TEYEHUE YeTblpex poTaunii ceBoo60POTOB NoKasanu A0-
CTOBEPHOE MPENMYLLECTBO (POHA C NPUMEHEHUEM MUHe-
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pasnbHbIX yAobpeHwii. B cpegHem no
ceBoobopoTam 3anacbl OpraHN4ecKnx
OCTaTKOB Ha yao6peHHOM hoHe npe-
BbllLa/IM KOHTPO/b Ha 3,12 T/ra, yto
cocrasnseT 37,3 %.

Tabnmua 2. Copepxanue o6wero rymyca B cnoe 0—30 cM B TeMHO-CepO#i JIECHO NoYBe Mo CeBo-
o6opotam (%)

Table 2. Content of total humus in 0—30 cm layer in dark gray forest soil by crop rotation (%)

o CeBooGopot Potauus, ¢hoH Ne1 Ne2 Ne3 Ne4 Ne5 N26
B pesynbTaTte nccnegosaHuin ycra-
HOBWN, YTO NJIAHOMEPHOMY Hakorse- VicxopHble 2,987 3,00 3,016 3,01 3,02 3,00
HWIO r'yMyca B NoYBe 3a poTaL 1o CEBO- _ 2,834 3.133 3,176 3,123 3.20 3.195
obopoTa Ccroco6CTBYeT MOCTynaeHne IV potauust
CBEXEro OpraHN4YeckKoro BeLiecTsa B NS | eREBY ) sy | elen | sheel | ezl | e
cpegHem 7,5-8,9 T/ra 3arog. + K ICXOAHOMY - -0,153  +0,133 +0,160 +0,113 +0,180 +0,195
HepeposaHne KkyneTyp B CeBoO- + K ICXO4HOMY NPK +0,213  +0,290 +0,324 +0,210 +0,211  +0,290

6opoTax, cucrtemarnyeckoe npume-
HeHVEe MWHepalbHbIX YA0OpeHniA no-
3BOJIN/IO B PA3HOW CTEMEHN MOBbLICUTb
YPOBEHb OpraHM4yecKoro BeLlecTBa NoYBbl N0 CPaBHEHMIO C
MCXOAHbIMUN 3HaYeHNaMU. Takke 3TO NOATBEPXKAAEeTCH COo-
LepxaHuem obuiero rymyca (tabn. 2).

YMeHbLUeHNe obLWero rymyca no cpaBHEHUIO C UCXO4-
HbIM cogepxaHneMm 3acmkcmpoBaHo B ceBoobopoTte Ne 1
C YMCTbIM Napom 6e3 yaobpeHuin — Ha 0,153%. Mpu aTom
yA06peHHbI (hoH 3TOro ceBoo6opoTa obecneunn npnbdas-
Ky rymyca B 0,213%.

HacblweHne nonesBbix CeBOOOGOPOTOB MHOrONETHUMU
6060BbIMN 1 6060OBO-3/1aKOBbIMM TpaBaMn NPUBESO K No-
BbILUEHWNIO cofepxaHus obuero rymyca Ha 0,16 —0,195 %
Ha He yaobpeHHOM ¢hoHe u Ha 0,324—0,29 % Ha yao6peH-
Hom. CeBoo6opoTbl Ne 3, Ne 4, Ne 6 ob6ecneunnv Bocnpo-
M3BOACTBO rymyca 3a cyeT 60/1bLIOro KOnmyecTsa NoXHUB-
HO-KOPHEBbLIX OCTATKOB U ABYX/IETHEIO UX UCMO/b30BaHWS.
BBefeHne B ceBOO6OPOT NONSA C KNEBEPOM (BMECTO Mosis
YMCTOro Napa) — ceBoo60poT Ne 2 — yBEIMUWIIO OBLLNIA Ty-
Myc Ha 0,133% OT UCXOAHOr0 3Ha4YeHUs Ha Hey406PEeHHOM
BapuaHTe.

MpoBeaeHHblE NCccnefoBaHuA B Havane 5 potauuun ce-
BOOGOpOTa Nokasann, YTo Nno pesynstatam 4 potauuni co-
nepxaHue obuiero rymyca B cnoe 0—30 cm No BapyaHTam
CEeBOOOOPOTOB MNPaKTUYeCKNn CTabuaM3npoBasioCb, Tak
KaK 60MbLUMHCTBO (haKTOPOB, BAUAIOLWMX Ha Naogopoave
NnouBbl, OCTA/INCb HEU3MEHHbIMU (YepefoBaHue KynbTyp,
CTPyKTypa ceBoobopoTa, MNOCTYN/eHNe 3NeMEHTOB nNuta-
HUs 1 ap.). C uenbio fanbHeero noBbILWeHNs FyMyCHOIo
COCTOSIHMA MOYBbl HEOOXOAMMO ObecrneyvBaTtb MOJIOXM-
TenbHbIV 6anaHc BO3BpaTa B MOYBY NUTATENbHbIX 3/1EMEH-
TOB. B Hawwmx nccnegoBaHuWsix Ha TEMHO-CEPOW NIECHOW
noyse C y4eTOM JasibHeNWero NUcnonb3oBaHusa B OMbiTe
HOBbIX BbICOKOMPOAYKTUBHbLIX COPTOB MX HEOBXOAMMO [0-
BecTn 8o 414,8 kr A.B., N3 KOTopbIX 65% criefyeT BHOCUTb
C MUHepa/ibHbIMK yA06peHnsaMn n He meHee 35% c opra-
HUKOW. Bce aTO MOXeT obecneuntb 605ee apheKTUBHBINA
npotiecc BOCNPOM3BOACTBA rymyca.

YCTaHOBNEHO, YTO A/IMTENbHOE WCMO/b30BaHNe CeBO-
060pOTOB, HACbIWEHHbIX TpaBamMun, U UX UHTEHCUdUKauus
Cnoco6CcTBOBaIN peann3aunn NaoLopoama B BUAe pocta
NPOAYKTUBHOCTU. VIcXoaHan NpoAyKTMBHOCTb y4acTKa natu-
HU Npu 3aknagke onbita 6b611a 33,0 L K.ea/ra, no OKOHYaHUn
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BbiBoAabl

Takum 06pa3om, pesynbTaTbl, NONyYEHHble B AUTENb-
HOM OrbITe, yKa3blBatoT, YTO HA F'YMYCHOE COCTOSIHUE MOYBbI
n3yyaemble CEBOO6OPOTHI M HABOP KyNbTyp B HUX OKasann
BMsAHME. B ceBOO6GOpOTE C NOMIEM YEPHOro napa B Bapu-
aHTe 6e3 yfo6peHuii NPOM30LLIO CHUXEHNE COAepXaHNs
rymyca OTHOCUTE/IbHO MCXOAHOI0 YPOBHSI N YMEHbLUEHMe
pecypcHOro noTeHumana noyBbl, YTO BbIPA3UIOCh B HU3KOW
NPoAyKTMBHOCTM ceBoobopoTa. [JauTensHoe npuMeHeHne
y0o6peHnii B ceBoO6OpOTE C YepHbIM NapoM yBenuumsa-
10 TYMyC 1 NPOAYKTUBHOCTb Ky/bTYp, OHAKO B YETBEPTOWA
poTaumm Npon30LL1I0 HEKOTOPOE CHWXKEHME ero 3anacos.
BBegeHne B ceBOOGOPOT MHOIONETHUX TpaB CNOCO6CTBO-
B&J10 HaKOMMNEHMNIO TyMyca, 0CO6eHHO 3(hheKTVBHbI B 3TOM
OTHOLLEHNM ceBo06OpPOTblI C 6060BbIMM 1 6O6OBO-31aK0-
BbIMW TPaBaMu C iByIETHUM UCMO/b30BaHMEM. YCTaHOBe-
HO, YTO ANl o6ecneyveHns NOMOXMTENBHOro 6anaHca rymy-
ca TeMHO-Cepoii NecHOl NoYBbI HEO6X0AMMO NPUMEHSITh B
cucteme CeBOOGOPOTOB MUHEpPASIbHBIX YA0OPEHNA HE Me-
Hee 180 Kr f.B. Ha rekrap rnocesa, 1 eXXerogHo A0/1XHO Mno-
cTynaTb 7-9 T/ra (B Cyxoi Macce) CBeXero opraHn4eckoro
BellecTBa.

B ycnosusax pgeduunTta TPaguUUOHHBIX OpPraHUYecKnx
yAo6peHnii B permoHe npu nNpov3BOACTBE PacTeHNEBO-
Yeckol npoAyKumMM Heo6XoAMMO LUMpe WCMo/b30BaTh
3/1eMeHTbl MHHOBALMOHHbIX TexXHoMornn — BBOAUTbL CeBO-
060pOTbl UM UX 3BEHBS C MNONAMU MHOTONETHUX 6060BbIX
1 6060B0O-3/1aK0BbIX TPaB, CnAepasibHbIX KynbTyp, 3a4efbl-
BaTb CO/IOMY B COHETaHNN C MUHEPASIbHLIMUY Y406 PEHUSAMN.
OTO NO3BOMUT CTABUIN3NPOBATL U NMOBLICUTL MNOTEHLMAb-
HOe nsiogopoave rno4vsbl, B TOM YMNC/iIe OKaXkeT NMOo3NTUBHOE
B/INSIHWE Ha CoAepXaHue rymyca.
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PE3SIOME

AKTyanbHOCTb. X/IOMOK SIBNSIETCS CTPATErMyeckn BaxHOW TEXHWYECKOW KyNbTypoid.
BO/IOKHO, €ro OCHOBHOI MPOAYKT, NONb3YeTCsi NMOCTOSHHbIM CNPOCOM Ha MUPOBOM
pblHKe. OAHWUM U3 Hanbonee BaHbIX (PAKTOPOB MOMyYEHUsI CTABUBHOTO W BbICOKOTO
ypoXxas xnonka siBnseTcs Nnofopoave noysbl. OCHOBHON Lenblo MCCnefoBaHus SB-
nseTcs pa3paboTka IPGEKTUBHBIX aNbTEPHATUBHBIX arpoTEXHUYECKUX NPUEMOB A4S
MOBbILLEHNSA NNI0A0POANS NOYBbI U NMOAYYEHUS U3 X/IOMYATHUKA BbICOKOKAYECTBEHHOTO
npogykTa 6e3 Mcnonb30BaHUs yao6peHns B cnabo obecneyeHHbIX CEPO-KOPUYHEBbIX
(kawTaHoBbIX) NoyBax B MAHMKa-A3axCKOM paiioHe A3epbaiigpkaHckoli Pecny6nmki.

PesynbTathbl. Bnepsble B Xx0fe nccnegosaHns Obinv BbISBIEHbI POSb CUAEPATOB, 415
NMPON3BOACTBA BbICOKOKAYECTBEHHOIO X/I0MKOBOrO ChbiPbs U3 COPTOB XN0OMYaTHMKA MMH-
[xa-114 Ha opoluaembix Cepo-KOpUYHEBbIX (KallTaHOBbIX) NoyBax. bnarogaps Bnms-
HUIO CUAEPATOB, YyULLMANCH arPOXMMUYECKVE, BOAHO-(PM3NYECKe CBONCTBA NOYBbI 1
MOBbLICW/INCL NOKa3aTe M NPOAYKTUBHOCTY U Ka4eCTBa NPOAYKLWMW X10nyaTHMKa.

Comparative characteristics of the
influence of mineral fertilizers and
green manures on the growth and
development phases of cotton.

ABSTRACT

Relevance. Cotton is a strategically important technical crop. Fiber, its main product, is
in constant demand in the global market. One of the most important factors in obtaining
a stable and high yield of cotton is soil fertility. The main goal of the study is to develop
effective alternative agrotechnical methods to increase soil fertility and obtain a high-
quality product from cotton without the use of fertilizer in poorly supplied gray-brown
(chestnut) soils in the Ganja-Gazakh region of the Republic of Azerbaijan.

Results. For the first time in the course of the study, the role of green manure was
revealed for the production of high-quality cotton raw materials from the Ganja-114
cotton varieties on irrigated gray-brown (chestnut) soils. Thanks to the influence of
green manure, the agrochemical, water-physical properties of the soil improved and the
indicators of productivity and quality of cotton products increased.
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BeenexHue

XNonok SiBNsieTCA CTpaTermyeckn BaXKHOM TEXHUYECKON
KynbTypoii. BONOKHO, €ro OCHOBHOI NPOAYKT, NO/b3yeTcs
NOCTOSAHHbIM CMPOCOM Ha MMPOBOM PbIHKE. OAHI/IM n3 Han-
60nee BaXHbIX (haKTOPOB NOMy4YEeHUss CTabUILHOrO 1 BbICO-
KOrO ypoxas XnornkKa sBfseTcs nnogopoaue noyssbl.

B cerogHsAwHem rno6ann3vpoBaHHOM MUpe Cylle-
CTBYeT NOTPEBHOCTbL B HOBbIX CUCTEMAax GUOMOrNMYEeCcKOro
3emnefenns B CefbCKOM X03aicTBe. MHOroneTHMe Hayu-
HO-MccnepoBaTenbckme paboTbl, NPOBEAEHHbIE B CUCTEME
3emMnefenus, nokasblBatoT, YTO NPWU BO3AeNbIBAHUU Ceflb-
CKOXO3SIICTBEHHbIX Ky/bTyp, OCOBEHHO X/lon4aTHMKa, He
MCNOMb3ys MUHEpPasbHblE YyA06peHUs, necTUuuabl, repomn-
LMAbl, MOXHO NOJyYNTb BbICOKME YPOXKau 1 NOBbICUTb M0-
Jopoaue Noysbl 3a CHET OPraHuKoB.

Takum 06pasom, A5 NoayYeHNs IKONOTMYECKN YNCTbIX
NPOAYKTOB B CENIbCKOM XO3AMCTBE C TOUKN 3pEHUS 3aLmTbl
OKpyXatoLleli cpefpl U NoYBbl, pa3paboTka ansTepHaTUB-
HbIX CUCTEM 3eM/efieNns U HOBbIX TEXHOOT Wi BbipallyBa-
HUS ABNAETCA OAHOM N3 aKTyaslbHbIX MPOGAeM.

Llens paboTbl. YunTbiBasA akTyaslbHOCTb NPO6GEMBI, OC-
HOBHOI Lieflblo UccnefoBaHusa sBnaseTca paspaboTka ad-
(hEKTUBHbIX albTEPHATUBHbIX arpoTEXHUYECKUX NPUeMOoB
019 NOBbILLIEHUS NI040POAMSA NOYBbI U MONYYEHUS N3 X/10M-
yaTHMKa BbICOKOKAYeCTBEHHOIO Npogykra 6e3 Mcnosb30-
BaHWs yaobpeHns B cnabo ob6ecneyeHHbIX cepo-KopuyHe-
BbIX (KaliTaHOBbIX) MoyBax B [AHmka-laszaxckom panoHe
AzepbaimkaHckon Pecny6imku.

Bnepsble B x04e uccnefoBaHus 6bi1m BbiSiBNEHbI POSb
cugepatoB AN MPOM3BOACTBA  BbICOKOKAYECTBEHHOIO
XJIOMKOBOIO CbIpbs U3 COPTOB Xx/ionyatHuka Mugpka-114 Ha
OpoLLaeMbIx CepO-KOpPUYHEBbIX (KaTaHOBbIX) MOYBax.

Bnarogapsa BAvsAHUIO cuaepartos, YAydlWUIUCL arpoxu-
Muyeckme, BOAHO-hM3MYecKme CBOCTBa NOYBbI U MOBbICU-
NMCb NoKasatenn NPoAyKTMBHOCTM M KayecTBa NpoayKumnm
XnonyaTHuKa.

MeTtoauka

ViccnepoBaTenbckas paboTa Gblia NnpoBeAeHa Ha OnbIT-
HOM nosne MHAKNHCKOro PernoHansHoro ArpapHo-Hay4Ho-
ro n HcopmauynoHHo-KoHcynbTauMoHHOro LieHTpa.

B kauecTBe uccneposartenlbCKOro marepuana 6bi1 Uc-
nosb3oBaH copT aHmka-114. MNocesB npoBefeH B 6 Bapu-
aHTax, MOBTOPHOCTb 4-KpaTHas, NoLwab Kaxaon gensHKn
coctaBuna 96 m2 (40 x 2,4 m), NOces 6bI1 NPOBEAEH PALO-
BbIM (N1TEHTOYHbIM) COCO60M CO cxeMoii nocesa 60 x 15 cm.

Bbino nocesHo 100 kr/ra sumeHs, 60 kr/ra 03uMmMoro
ropoxa. 13 MvHepasnbHbIX yA406peHnin a3oT 6bl1 BHECEH B
BUAE amMumayHoin cenntpsl (34,7%), hocchop — B BUAE Cy-
nepcocdata (18,7%) n kanmii — B BUAE cynbara Kanus
(46%), 80% chocchopa 1 Kanimsi 6b11M BHECEHBI MO, BCNaLw-
Ky, OCTasibHble 20% B NOAKOPMKY, @ a30T 6bl/1 BHECEH 2 pa3a
B BMJe NOAKOPMKM.

Cxema noneBoro onbiTa cneayowas:

1. KoHTpornb (Kaxaplii rog ry3anav BbIBOGUTCS U3 y4acT-
Ka).

2. NggP150Kgo (Kakablid rog rysanam BblIBOAUTCA U3
yyacTka).

3. Kaxgablii rog ry3anav namenbyaeTcsa n BHOCUTCA Nof4
BCNaLLKy.

4. MNepepn nocnegHUM BereTatMBHbIM NMOANBOM MPOBO-
[OAT NOCEB AYMEHS B MeXAYpSAbe X/I0NYaTtHuKa, U B feka-
6pe BCA Haf3eMHast YacTb BMECTE C ry3anav usmesibyaercs
1 BHOCUTCS B NOA4NAXOTHbIV CMOM M BECHOW NPOBOAMTCSA NO-
CeB X/10NYaTHNKa;

5. Mepep nocnegHUM BereTaTUBHbLIM MOIMBOM MPOBO-
OAT NOocCeB 03MMOT0 ropoxa B MeXAypsabe X/10nyaTtHuKa,
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1 B AeKkabpe BCA HaA3eMHas yacTb BMeCTe C rysanam us-
MeflbyaeTcs M BHOCUTCSA B MOAMAxXOTHbIA CMOW U BECHOW
NPOBOAMTCA MOCEB X/10MYaTHNKA.

6. MNepep nocnegHNM BeretTaTMBHbLIM MOIMBOM NPOBOAAT
CMeLLaHHbI NOCEB 03MMOr0 ropoxa C SUMEHeM B Mexay-
psabe xnonyatHuka, U B Aekabpe BCA HaA3eMHas 4yacTb
BMeCTe C ry3anaun n3mMenbyaeTcsi U BHOCUTCA Mof BCnatluky
1 BECHOW NPOBOAMTCSA NOCEB X0MYaTHUKA.

B nccneposaHusax LA. AcnaHoBa n T.A. lfacaHoBoli B Ca-
MyXCKOM paiioHe AsepbaifkaHa n3yyanocb BAUSHMNE MU-
Hepa/bHbIX YA06pPEeHUin Ha poCcT 1 pa3BuTMe, Nokasatenu
YPOXaMHOCTW U KayecTBa pacTeHWUi xionyaTHMKa B CEBO-
obopore.

ViccnepoBaHus NokasbiBaloT, UTO POCT U pa3BUTME pac-
TEHWUI 3aBUCAT OT NJ0AOPOAMSA MOYBLI. Hamnyywme noka-
3arenm Habmoganm B BapuaHte NgoP,,0Kgo e BbicoTa
pacTteHus cocTasnsna 112,6 cm; KoinmyecTso CMMNogualb-
HbIX BETBEN — 17,5; Macca KopoboyeK Ha OJHOM KyCTe CO-
ctaBuna 121,6 r. BnvsiHMe NoBbILLEHHbIX HOPM MUHEpab-
HbIX YA06peHnit (NgoP,50K;50) Ha M3ydeHHble nokasarenu
X/lon4yaTHUKa 6bINo Hke, YeM Yy NgoP,,0Kgy 1M COCTaBMMO
cooTBeTcTBeHHO: 105,4 cm, 14,2 n 16,6 wr.,; 118,3 r. Mo
CpaBHEHMIO C KOHTPO/bHbIM (6e3 yao6peHns) BapmaHToMm
6narogaps AeicTBMI0O MUHepasibHbIX YAOOPEHW BbicoTa
pacTteHus yBennumnoch Ha 3,2—20,3 CM; KO/IMY4eCTBO CUM-
nognanbHbix BeTBel 1,3-5,3; KOMMYECTBO KOPOOOYEK Ha
ofHoi BeTBM — Hal,1-4,8 wr.; a macca 1000 ceMsiH — Ha
3,3-11,1r[1].

CornacHo nccnegosaHuam T.[. TokapeBoi B AcTpaxaH-
CKoW obnacTtn Poccuu, NOBbILWEHHbIE HOPMbI @30THbIX Y40~
6peHnii (N;5,PgoK,g) YBENMUMBAIOT BbICOTY X/IONYATHUKA,
KO/INYECTBO /INCTLEB N BETOK, & TaKXe pacCTosHNe Mexay
NJ1040HOCHbLIMW BETBAMM [9].

B nccneposaHusx, npoBedeHHbIX d.H. MupoxyHoBO B
Y36ekucTtaHe, fo6aBneHne MMKPO3IEMEHTOB — Meau, 6opa
N UX CMEcU CO CTUMYNATOPOM AmaleTaTMOHO3TaHOoNamMm-
Ha K OCHOBHbIM YA06pPEHMAM yBeNnyYMBaeT BbICOTY COPTOB
xnonyaTtHuka byxapa-12 n Omaz, Ko/IM4eCcTBO MNOYeEK U LiBET-
KOB BO BpeMsi MacCoBbIx (ha3 pacryckaHus v useTteHus [5].

MHorve aBTopbl B CBOUX UCCNEA0BaHUAX C X/1I0NYaTHU-
KOM 0COBEHHO NoAvYepKUBatoT BANsHME 06paboTKM NOYBbI,
MeXaypaaHbiX 06paboToK, BpeMeHU ceBa, pexuma opo-
LWEeHNA 1 yaobpeHniA Ha HaKoMMEHME CYXOro BellecTBa B
X/0MKe, POCT U pa3BMTUE PaCTEHUIA XNOMYaTHUKa, NPOAyK-
TMBHOCTb M Ka4yecTBO npoaykumn [12,13,14].

ViccnepoBaHus, nposBesieHHble B CTaBponosibCKOM Kpae,
NoKasblBatoT, UTO KONMYECTBO OPraHN4eckoro BellecTsa B
noyse 3a nocnegHne 25—-30 neT ymeHbLWNI0Chb Ha 25—-30%.
OCHOBHbIE NPUYMHBI 3TOF0 — MHTEHCUBHOE MEeXaHn4yeckoe
BMeLLaTeIbCTBO B MOYBY: BCMNallka, AUCKoBaHne, 06paboT-
Ka noysbl, 6GOPOHOBaHWe U T.4. B KOHEYHOM MTOre 3TO NpU-
BOAMT K HapyLLEHMIO NpoLecca aspauunm, CTPYKTYPbI MoYBbI
1 06pa3oBaHmIo 60MbLUENO KONMYECTBA NblNIEBbLIX PPaKLWiA.
B pesynbTate ocna6esaloT BogonornowaoLme n soaoy-
OepXuBaloLye CBOWCTBA MOYBbI, YCUIMBAETCA Mpouecc
MUHepa/iM3aumm opraHnNYecknx BELLECTB U YCUIMBAKOTCA
Takune NPoLeCChl, Kak 3po3uns Noysbl 1 gednaumsa [2].

Mo mHeHnto H.A. MakctotoBoli n LA. Kpemepa, 3ene-
Hble yA06peHNs NoBbILWAT NI0A0POAME NOYBbI, NOBbILLA-
10T coepXaHne opraHNYeckmx BELLECTB, CHMKAIOT BbIHOC
nuTaTesibHbIX BELLECTB B H/XXHWUE TOPU30HTLI U 3aMeNIsfoT
MuUHepanmsauuio rymyca [3].

B HacToslee Bpema B uccnegosaHusx H.B. LLpamko,
I.B. Buxaposoii, A.0. Amutprnesa n B.M. HoBukoBa akTy-
a/lbHbIM SIBASETCA UCMNO/b30BaHNe OpraHNYecKmx BeLLecTB
015 NOBbILEHNA NA0A0POAUA 6eAHbIX NUTaTENbHbIMU Be-
wectBamu noys BepxHero MoBomkbs. PeleHve aToli npo-
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61eMbl BO3MOXHO B OCHOBHOM C MUCMNOJIb30BaHWEM cuaepa-
TOB pacTeHWiA, MHOFO/IETHUX TpaB 1 conomebl [10; 11; 4].

ViccnepoBaHus, nposegeHHble V.4, CocHuHOl B MNepm-
CKOM Kpae Poccum B cucteme 7-MOfbHOrO CeEBOOGOPOTA,
nokasanu, 4YTo cuiepatbl pacTeHW OKas3blBalOT 3Ha4n-
TeNbHOE BANSHNE Ha YPOXaNHOCTb CE/TbCKOXO3ANCTBEHHbIX
Ky/IbTYp Y NI0A0POAME MOYBLI U, KaK CNeAcTBUe, yCTpaHs-
10T OTpULATENbHBIN GanaHc rymyca [7].

Mo MHEHWIO MHOIMX POCCUCKMX aBTOPOB, B NMEpuof,
3KOHOMUYECKOr0 N 3HEPreTUYEeCKOro Kpnsmnca ¢ NoMoLLbH
pa3NnyHbIX arpoakTopoB MOXHO MOYUYNUTb IKOMOrNYECKN
4ynCTble NPOAYKTbI MOIHOCTbI BMONOrMYECKNM NyTEM U MO
HEBbLICOKOW LieHe. B CBSI3M € 3TM OYeHb BaXKEH Nepexof, K
Hay4yHO 0BOCHOBAHHOW W a4anTUPOBaHHOWM cUCTEME 3eM-
nepenvs [6].

Mo paHHbIM uccnepoBaHnini MA. TapoBa, CMeLUaHHble
KyNbTYpbl CO/IOMbI, panca, ropoxa u Apyrmx pacteHuin Ha-
KananBalT 3a BeretaunoHHbI nepuopg 3,7—7,0 T/ ra cyxon
maccel, a B noysy noctynaet 344—-520 kr/ra nutatesibHbIX
BellecTB. B pe3ynbrate nosbiwaeTcsa ahekTMBHOE N/0-
nopogawve nousel [8].

V13y4yeHO BAnSIHWE OpPraHMKOB N MUHepasbHbIX yaobpe-
HWI Ha hasbl pocTa U pas3BUTUSA pacTeHUiA XJonyaTHUKa B
2017-2018 rogax. B koHTponbLHOM BapuaHTe, B (hasze 6yTo-
HM3auun, BbICOTa PACTEHUA COCTaB/IsA/la COOTBETCTBEHHO:
19,1-20,3 c™m, cumnoguasnbHbix BeTBel 3,8—4,1 WT., UBETKN
3,5-3,8 wr.; BbicoTa npu useteHnn 28,8-30,5 cm, cumno-
[OvanbHble BeTBU 6,8-7,3 WT., uBeTku 7,3—7,8 LWT., KOpO-
60ukn 3,1-3,3 WT.; B pase NOMHOro Co3peBaHusi BbicOTa
pacteHus coctasnsana 80,5-85,3 cm, cumnogvasibHble BET-
Bn — 9,8-10,3 wrt., kOpoboykn — 5,0-5,3 WT.; pacnycTme-
Lne Kopobouku 3,8—4,1 Wwr.

B BapuaHTax ¢ npuMeHeHneM MUHepasibHbIX yA06peHui
1 cuaepaTtoB nokasaTenm pocTa v pasBUTUS pacTeHWU 3Ha-
YNTENbHO YBENNYNBA/IUCD.

Tak, BO 2 BapuaHTe B ha3e 6yTOHM3auUuMn BbiCcOTa pac-
TEHUs cOoCTaB/isna COOTBETCTBEHHO: 32,5-33,8 cm, cum-
nognanbHbIx BeTeeii — 6,4—6,7 WT., uBeTkn — 6,3—6,5 Wr.;
BblCOTa Npu uBeteHun — 48,3—49,7 cm, cumnoanasibHble
BetBu — 10,7-11,1 wrT., uBeTkn — 12,4-12,8 wWr., KOpo-
604k — 5,1-5,4 WwT.; B ha3e NOSHOro CO3peBaHms BbicOTa
pacteHusa coctaensana 106,5-110,5 cm, cumnognasnbHble
BeTBM — 16,1-16,8 wWTt., KOPob6OUKM — 8,3-8,7 LWIT.; pacny-
CTuBLLMECHA KOPOBOUKM — 6,1—6,5 WT.

B 3 BapuaHTe B (haze 6yTOHM3aL MM BbICOTa pacTeHUs CO-
CTaB/iff1a CoOTBETCTBEHHO: 23,0—23,6 cM, cuMnoanasibHbIX
BeTBe — 4,3—4,6 wT., uBeTkoB — 4,2—4,5 WT.; BbiCcOTa Npwn
useteHnn — 33,7-36,8 cm, cumnogmasnbHble BeTBn — 7,5—
7,8 wr., upetkn — 8,7-9,1 wT., KOPobOYKM — 3,7—4,1 WIT.; B
(ha3e MONHOIo CO3peBaHNs BbiICOTa PacTeHUA cocTasnsana
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90,6-93,6 cm, cumnognancHele BetBun — 11,4-11,8 wr.,
KOpo6oykn — 5,8—6,1 WT.; pacrnycTusBLLUMECH KOPOOOUKN —
4,5-4,9 wr.

B 4 BapuaHTe B (pase GyTOHM3ALMW BbiCOTa pacTeHus
COCTaB/15/1a COOTBETCTBEHHO: 25,7—26,6 cM, cumnoanans-
Hble BeTBU — 5,2-5,4 wT., usetkm — 4,9-5,1 wWr.; BbicoTa
npu yseteHun — 39,4-41,8 cm, cumnoguanbHble BETBU —
8,6-9,1 wrt., usetkn — 9,9-10,5 WT., KOPO6OUKN — 4,2—
4.5 wrt.; B (pase NOMHOroO CO3peBaHUA BbiCOTa pacTeHus
cocTasnsna 94,6—98,3 cm, cumnoguasibHele BeTen — 12,8—
13,3 WwT., KOPo60oUKN — 6,6—6,8 LIT.; pacnyCTUBLLUMECSH KO-
po6oykn — 5,2-5,6 Wwr.

B 5 BapuaHTe B (pa3e O6yTOHM3aLMWN BbiCOTa pacTeHus
cocCTaB/isi/1a COOTBETCTBEHHO: 28,0—29,5 cM, cumnoanasib-
Hble BeTBU — 5,4-5,7 WT., uBeTkn — 5,2-5,5 wWr.; BbicoTa
npu yseteHun — 42,1-43,7 cM, cumnoguasnbHble BeTBU —
9,3-9,7 wr., ysetkn — 10,8-11,6 WT., KOPOOOUYKN — 4,6—
4,9 wrt.; B pase NOMHOro CO3peBaHUs BbiCOTa pacTeHus
cocrasngana 100,3-103,5 cm, cumnoguasibHble BETBU —
14,1-14,8 wr., KOPO6OUYKN — 7,3—7,8 LUT.; pacnycTmsLLne-
cs1 Kopoboukn — 5,6—6,0 WT; B hase 6yTOHM3ALMM BbICO-
Ta pacTeHus cocTtaBnsana cooTBeTcTBeHHo: 30,5-31,7 cm,
cumnogvanbHele BeTBM — 6,2—6,3 Wrt., uBetkm — 5,8—
6,3 WT.; BbicOTa Npw LBeTeHnn — 46,7—-47,3 cMm, cumnogu-
anbHble BeTBu — 10,4-11,1 wrt., usetkn — 11,7-12,0 wr.,
Kopoboykn — 5,1-5,4 wt.; B ha3e NOSHOr0 CO3peBaHus
BblCOTa pacTeHunsa coctasnana 105,6—108,6 cm, cumnogu-
anbHble BeTBU — 15,6—16,5 WwT., KOpo6oukn — 8,1-8,7 WT.;
pacnycTmBLInecs KOpoboukn — 6,2—6,5 WT.

BbiBOoAbI

Takum 06pa3om, 3aKkonaHHas B MoYBy GMomMacca u BHe-
CEeHHble MUHepasibHble YA06PEHNA OKa3blBaOT 3HAUNTENb-
HOe B/MSIHWE Ha POCT U pasBUTUE XN0ONYaTHUKA B Nepuog,
hasbl pas3entus. Bo 2 BapuaHte (NgoP,,0Kg) B KOHLE Be-
retaumy npubaska No CPaBHEHUIO C KOHTPO/IEM NO rogam
cocTaBuna: BblcoTa pacteHnsa — 25,2—26,0 cm, cumnogu-
a/bHble BeTBM — 6,3—6,5 WwT., kopoboukn — 3,3-3,4 Wwrt.;
pacnycTtmBlne Kopoboykn — 2,3-2,4 wrt, a B 6 (ropox +
AYMeHb) BblcOoTa pacTeHns — 20,3-28,1 cm, cumnogunasb-
Hble BeTBM — 5,3—6,7 WT., KOPOo6OoUKN — 2,8—-3,7 LWIT.; pac-
nycTMBLUME KOPOBOUKN — 2,1—-2,7 WIT.

Mopa BAMSIHMEM CUAEPATOB Y MUHEPAbHLIX YA06PEHNIA
CYyLLEeCTBYET CU/IbHAsA KOPPEeNsauns mMexzay BbICOTON (CM) u
CbIpbIM NPOAYKTOM X/ionyatHuka (u/ra) p =+ 0,994 + 0,005,
r =+ 0,975 + 0,010; mexay CbipbiM MPOAYKTOM X/0nyar-
HUKa 1 cumnoguanbHeiMn BeTBaMu p = + 0,993 + 0,006,
r =+ 0,993 £ 0,006; mexay CblpbIM NPOAYKTOM X/I0M4YaTHN-
Ka U KOpoGOoYKOi B OAHOM pacTeHun p = + 0,979 + 0,020,
r=+0,987 +0,011 n 3TV OTHOLLEHUA U3MEHWUINCH C rOSaMN.

TexHosorvax B 3emnenennuun. BectHuk Kypckovi rocynapCctBeHHo
cesibckoxo3svicTBeHHov akagemmm. 2016;(3):32-36.

7. CocHuHa L. 4. BnnsiHe BUA0B OpPraHUyecknx u MnHepasib-
HbIX yA06peHnii Ha ypoXalHOCTb 3epHOBbLIX, NMPOAYKTUBHOCTb
nalHW 1 coxpaHeHne NNoAopoAus Nousbl. JOCTUXEHNST HayKu 1
TexHuku AlK. 2013;(5):32-35.
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HMe 3eNeHbIX YA06peHNiA ANs ero ynyulleHns. YibsHoBCKui meam-
KO-6uosnornyeckuii xypHan. 2014;(1):148-153.

9.TokapeBa T.[. 3heKkTMBHOCTbL yaobpeHuli Npu Bbipalym-
BaHUM X/loN4aTHWKa B ACTpaxaHCKoi ob6nactn. 3emnenesnve.
2013;(7):22-24.

10. Wpamko H.B., Buxopesa I.B. PaunoHasbHOe MCMo/b30-
BaHVe NpvemMoB 6monornsaumm Ha AepHOBO-NOA30/NCTbIX B CU-
cTeme 3emnegenns BepxHeBomkba. 3epHO6060BbIE 1 KPYrsIHbIE
KynbTypbl. 2015;2(14):71-76.

11. Wpamko H.B., Buxopesa I.B. PaunoHanbHoOe ucnonb3osa-
HMe NapoB 1 NpMemoB 61onornsaunn B yCroBnsax BepxHeBOMKbS.
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B Bonrorpapackoit o6nactu
pa3BuUBalOT NPOM3BOACTBO CaAMOro
CEBEPHOro B MMPE XNONYaTHUKA

Y60pka x/10Mnka Be4eTcs Ha ONbITHbIX Nonsx Bonrorpagcko-
ro rocyfapCcTBeHHOro arpapHoro yHmsepcuteTta. PervioH
ABNSAETCSA CaMOW CEBEPHOW TeppUTOPUEN, e BblpallmBatoT
3Ty KyNbTYpY N N3y4yaloT BO3MOXHOCTb €e pacrnpocTpaHe-
HWA B APYruX paiioHax cTpaHbl. B HacTosiee Bpems 34ech
onpobyeTcs BblpallMBaHUe HECKOJIbKMX COPTOB, KOTOpble
6blNV cneuyanbHO BbiBEAEHbI AN YCNOBUA ATMHHOTO CBe-
TOBOTO AHSA. MNPV 3TOM CPefHSAA yPOXaliHOCTb — OKOJIO ABYX
TOHH C rekTapa, NpUMepHO Takas Xe, Kak 1 B Y36ekucraHe,
rge ata Ky/ibTypa nonyyuna LWMpoKoe pacnpocTpaHeHue.
Kak coobuiaeT npecc-cnyxb6a By3a, Ha 6a3e yHusepcuteTa
nposefeHa MexayHapofHas HayyHO-MpakTuyeckass KOH-
hepeHuma VIHHOBauun B pa3BUTUM X/IOMKOBOACTBA: [0-
CTWKEHUA U MePCneKTUBbI C y4acTUEM YHEHbIX CEMU CTPaH.
O6cyxfaiMcb BOMPOCHI PasBUTUS OTpacnu, cenekuuu,
arpoTeXHUKM XI0NYaTHMKa 1 3almTbl ero NOCeBOB OT Bpe-
avteneli n 6onesHein. PaboTy No cenekumnm n MHTPOAYKLUN
COPTOB X/OMYaTHYKa A48 YCNOBUiA tora Poccun yHuBepcu-
TeT npoBoanT ¢ 2014. M 3a 3TO Bpems MNosyYeH MOMOXM-
TefbHbIA pe3ynbTar: co3aHbl ABa HoBbix copTta MICCX 1
n MNFCCX 7 ana BblpawmBaHns B Bonrorpagckom obnactu,
pa3pabarbiBaloTCA 371EMEHTbI TEXHONOTUN BO3Ze/blBaHNSA
[15 CBETNO-KaluTaHoBbIX NOYB. B yHMBepcuTeTe pabotaeT
LEHTP NPUKIAAHOM FEHETUNKM N CeNnekummn XnonyaTHuKa.

10 ® 2020 | Agrarian science | ArpapHas Hayka

Ha KoHthepeHUun OTMevanocb, YTO OMbIT BbipaLLVBaHUA
XnonyaTHMKa Ha CBET/10-KalUTaHOBbIX NOYBax A0oKa3as BO3-
MOXHOCTb NPOM3BOACTBA BbICOKOKAYECTBEHHOIO BOJIOKHA
13 BONTOrpagckux copToB. /IX BOMOKHO MO XapakTepucTu-
Kam COOTBeTCTBYeT TpeboBaHusM MOCTa «BonokHo xon-
KOBO€. TeXHUYecKme yCrnoBumsy.

CobpaHHbI ypoxali 2020 roga 6yaet nogBepPrHyT NepBuY-
HOW 0bpaboTke M oTnpasieH Ha KaMbIWWHCKWIA xnonya-
TOGYMaXHbI/i KOMOUHAT, rae X/I0MOoK MPUHUMAIOT MO LieHe
150 TbiC. py6neii 3a TOHHY.
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Jlyywive panoHMpoBaHHbIE COpPTa
a6n0Hn cenekunmn BHUUCTIK ana
pa3HbIX pernoHos Poccum

PE3SIOME

AkTyanbHOCTb. KpynHomacluTabHas LiefieHanpaBnieHHas cenekuyorHas paboTa Bee-
POCCMIACKOrO Hay4YHO-WCCEL0BATEIbCKOrO MHCTUTYTA CeNeKLMN NN0AO0BbLIX Ky/bTYp B
TeueHwe 65 ieT NO3BOMMIA CO34aTb 0KO/0 80 MPUHLMMUANEHO HOBLIX COPTOB SIG/I0HN,
13 KOTOPbIX 55 COPTOB BK/IIOYEHO B TOCPEECTP CENEKLMOHHBIX JOCTVXXEHWIA, LOMYLLEH-
HbIX K MCTIO/Ib30BaHMIO (PaiioHMpoBaHo). Hanbosnee LeHHbIE A NPOM3BOACTBA CopTa
yKe MPOLL/IM NMPOU3BOACTBEHHYIO MPOBEPKY W PalioHNPOBaHb! B PsiAe permoHoB Poccun.

Martepuan uccnepoBaHuii U pe3ynbraTbl. B cTaTbe NpvBOAWTCS KpaTKoe Xo3aii-
CTBEHHO-OMONOrMYECKOe OMMCaHne Nyylnx COPTOB, KOTOPbIE BK/OYEHbI B YETbIPE,
TPpW 1 iBa permoxa. B yacTHOCTU, AaHO KpaTKoe Onm1caHne COPTOB, KaxX bl N3 KOTOPbIX
BXOAWT B palioHMpoBaHue ueTbipex permoHos (Cesepo-3anagHoro, LieHTpanbHoro,
LleHTpanbHO-YepHo3emHoro u CeBepo-KaBka3ckoro). 310 copta f6/10HN BeHbamu-
HoBCKOe 1 PoxpaecTeeHckoe. B Cesepo-3anafHom, LieHTpansHom v LieHTpanbHo-Yep-
HO3eMHOM pernoHax parioHMpoBaH copT CuHan opnoBckuid. B LleHTpansHoMm, Bon-
ro-Batckom, LieHTpasibHo-YepHo3eMHOM 1 CpeHEBOMKCKOM PErMoHax panoHMpoBaH
copt BetepaH. CopT KaHavnb 0pnoBCKuil paioH1pOBaH B TPeX permoHax: B LieHTpanb-
HoMm, LieHTpanbHo-YepHo3emHoM 1 CeBepo-KaBka3ckoM. B Tpex permoHax — Cese-
po-3anagHom, LleHTpanbHOM 1 LleHTpanbHO-YepHO3eMHOM pPalioHMPOBaH LUMPOKO
N3BECTHbI copT Opank. CopT OpnoBcKoe nosocatoe BKIOYEH B fOCpeecTp Takke B
Tpex pernoHax — LieHTpanbHoM, CeBepo-Kaskasckom 1 CpegHeBomkckom. Copra bo-
NOTOBCKOE, VIMpyC 1 A6104HbIN cnac paioHMpOBaHbI B iBYX pervioHax — LieHTpanbHoM
1 LleHTpasibHo-YepHo3emMHOM. Tosbko B focpeecTp ogHoro LieHTpanbHo-YepHo3em-
HOro pernoHa BKIOYEHO 29 COPTOB. ATO CBA3AHO C TEM, YTO MHOTME U3 3TUX COPTOB
HeflaBHO BKNtOYeHbl B focpeecTp. Tak, KONOHHOBUAHbLIE copTa lNpuokckoe, Mo3a3uns,
BocTopr, M'pnsHga n Opnosckas Ecenuns BkoyeHsl B focpeecTp B 2014-2019 rr, a
LieHHble 3UMHKe TpunnougHele copta Baswnosckoe, Muunctp Kucenes v Marpuot ¢
BbICOKOTOBaPHbIMU W BKYCHbIMW niogamn maccoii 170-200 r BkntoyeHbl B focpeecTp
TOJ/IbKO B NOC/efHMe 7 NieT.

The best zoned apple cultivars of
VNIISPK breeding for different
regions of Russia

ABSTRACT

Relevance. Large-scale purposeful selection work of the Russian Research Institute
of Fruit Crop Breeding for 65 years has allowed to create about 80 fundamentally new
apple cultivars, of which 55 cultivars are included in the State Register of breeding
achievements allowed for use (zoned). The most valuable cultivars for production have
already been tested and zoned in a number of regions of Russia.

Material and results. This article contains a brief economic and biological description
of the best cultivars that are included in four, three and two regions. In particular,
a brief description of the cultivars is given, each of which is included in the zoning of
four regions of the North-Western, Central, Central Chernozem and North Caucasus
regions. These are Veniaminovskoye and Rozhdestvenskoye. In the North-Western,
Central and Central Chernozem regions, the Sin-ap Orlovsky cultivaris has been zoned.
In the Central, Volga-Vyatka, Central Chernozem and Srednevolzhsky regions, the
Veteran cultivar has been zoned. Kandil Orlovsky has been zoned in three regions: in the
Central, Central Chernozem and North Caucasus regions. In three regions — the North-
Western, Central and Central Chernozem regions, the well-known cultivar Orlik has
been zoned. Orlovskoe Polosatoye has been also included in the State Register in three
regions — Central, North-Caucasus and Srednevolzhsky regions. Bolotovskoye, Imrus
and Yablochny Spas have been zoned in two regions — Central and Central Chernozem
regions. Only in the State Register of one Central Chernozem region 29 apple cultivars
have been included. This is due to the fact that many of these cultivars have recently
been included in the State Register. Thus, the columnar cultivars Priokskoe, Poezia,
Vostorg, Garlyanda and Orlovskaya Yesenia were included in the State Register in 2014—
2019, and the valuable winter triploid cultivars Vavilovskoye, Ministr Kiselev and Patriot
with high-quality and delicious fruits weighing 170-200 g were included in the State
Register only in the last 7 years.

Moctynuna: 25 nioHs
Mocne gopa6oTku: 31 nons
MpuHaTa K ny6nmkaunn: 10 ceHTabps
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BeenexHue

Bcepoccuiickuii - HayuHO-UCCnefoBaTeNbCKUIA  MHCTU-
TYT CeneKkuun NaofoBbIX KynbTyp co34as1 55 HOBbIX COPTOB
AGNOHN.

MeToauka. MNpu nposefeHUn nccnefoBaHnii NonbL30Ba-
IMCb 0BLLENPUHATLIMW MPOrpaMmmammn n metognkamu [1, 2].

Pe3ynbTaThl. 3a 65-1€THWIN NEPUOL B PE3Y/bTaTe MHTEH-
CUBHOM, KpynHOMacLUTabHOW paboTbl 60MbLLIOr0 Mexanc-
umnnuHapHoro konnektnsa sBo BHNWCIIK co3gaHo v Bko-
4yeHo B focpeecTp CenekUMOHHbIX AOCTUXeHUA 55 copToB
AGNOHN.

B CeBepo-3anaaHom, LleHTpanbHoM, LjeHTpasibHOo-Yep-
Ho3emMHOM u CeBepo-KaBka3ckoM pervoHax palioHnpoBa-
HO 2 copta cenekunn BHUNCIK — BeHbSAMWHOBCKOE 1
PoxgecTBeHckoe. Hke gaeTcs Ux KpaTkasi XO351ACTBEH-
HO-6K1ON0rMYecKas xapakTepmucTuka.

BeHbsamuHoBckoe (814 — cBob6oHOeE onblieHne). 3um-
HWIA, MMYHHbI K Naplle copT. JepeBbst KpynHble. 11041
cpegHero pasmepa (130 r), KoHuyeckue, wmpokopebpu-
cTble. NMOKpPOBHas OoKpacka 3aHuMaeT 60/bLUY YacTb Mo-
BEPXHOCTM Mf04a B BUAE Ma/IMHOBOro pymsiHua. OueHka
BHeLUHero Buga un Bkyca — 4,4 6anna. MNotpebutensckme
CBOliCTBa: Nepuozj Nao40B NPoAo/HKaeTCa A0 KOHUa eB-
pans. CopT CKOPONIOAHbIA N YPOXKaAHbINA.

PoxpaecTBeHckoe. 3UMHUIA MUMMYHHBIA K Maplie Tpu-
nnonaHeli copT. JepeBbsi GbicTpopacTyLlue ¢ LWNMPOKONu-
pamugasnibHOM KpoHOIA. [1oasl cpegHero pasmepa (140 r),
NPUNCHYTbIE, C KPYMHLIMUW J0N5SMU. [TOKPOBHasA oKpacka
Ha 60/bLIEeN YacTN NOBEPXHOCTN NIOAOB B BUAE KPACHOro
pa3MbITOro pymsHUa U KpanvH BULLHEBOrO LBeTa. BHew-
HWi1 BUA, N10A40B OLeHMBaeTCS Ha 4,4 6anna, BKyc — Ha 4,3
6anna. NMoTpebuTeNnsCKUA Neprog NPoaoHKaeTcs 40 KOHLA
AaHBaps. CopT xapakTepum3yeTcs CKOPOrN/IOAHOCTbIO U YpO-
XKaHOCTbIO.

B Cesepo-3anagHom, LUeHTpanbHoMm, LeHTpasb-
Ho-YepHo3eMHoM v CpeaHeBO/IKCKOM PernoHax pamnoHn-
poBaH copT CuHan opsosckuii (CeBepHbI cnHan x Mamsite
MwuyypurHa) NO34HE3NMHWIA, TPUNNOUAHLIN COpT. JepeBbst
31UMOCTOlKME, CWU/IbHOPOC/blE, C LUMPOKOPACKUAMCTOM
KPOHOW. 110461 Bbile cpegHen BenuuunHel (155 r), npogon-
roeatble, OKPYr0-KOHUYECKON (DOpMbl, C KPYMHbIMWU pe-
6pamu. MoOKpOBHasA oKpacka NPosBNAETCA INLLb Ha COSTHEY-
HOW CTOpOHEe N/104a B BUAE Pa3MbITOr0 HEXHOrO pyMsiHLA.
BHeLHWIA B NNo[o0B oueHnBaeTcs Ha 4,3 6anna, BKyC —
Ha 4,4 6anna. NoTpebuTenbLCKnii nepnog N1o40B Npoaon-
aeTtca no mas. CopT xapakrtepusyeTcs CKOPonIoA4HOCTbHO,
PerynspHOCTbIO MNNOLOHOLLEHNS, BbICOKUMY TOBaPHbIMU 1
noTpebuTensCKMMN Ka4yecTBamm M1040B.

B LleHTpanbHoM, Boaro-Bstckom, LleHTpanbHO-YepHo-
3eMHoM u CpeHEeBOKCKOM PernoHax paoHMpoBaH copT
BetepaH.

BetepaH (KuHr — cBo60gHOe onbleHne). 3UMHWUi
copT. JlepeBbsi C LWIAPOBUAHOM KOMNAKTHON KPOHOMW. [110-
Abl cpepHeli BennumHbl (130 r). MNMoKpoBHasi OKpacka Ha
60/bLeli YacTu Nnoga B BUAE OpaHXeBO-PO30BbIX NOIOC U
KpanuH. 3a BHELLHWUI BUA W BKyC nony4yaeTt 4,4 6anna. Bbl-
[enseTcs BbICOKMM COAepPXaHNeM B N1o4ax acCKopb1HOBOWA
kncnotel — 19,4 mr/100 r. B xonogunsHUKe nnogsl Moryt
COXPaHATLCA A0 cepefnHbl MapTa. XapakTepusyeTcs CKO-
POMNIOAHOCTLIO U YPOXAAHOCTHIO.

B LleHTpanbHoMm, LleHTpasnbHO-YepHo3emHoM n CeBe-
po-KaBka3ckom pernoHax Bk/to4yeH B flocpeecTp copTt KaH-
NJ1b OPISTIOBCKUA.

KaHawnes opnosckuii [1924 (F2M. floribunda x Yancu) x
(F2M. floribunda x JyxoHaTaH)]. IMMyHHbI K napLie copT C
nnogamu 3VMHero co3peBaHus. Jepesbsi cpefiHepoc/ble,
C OKpPYIIO KPOHOW. [Tnoasl cpepHen macchl (120 r), npo-

FRUTGROWING

[0/IrOBaTO-KOHMYECKNE, CKOLLEHHbIe, CU/IbHOPebpuUCTbIe.
MokpoBHass OKpacka 3aHMmaeT MOJIOBUHY MOBEPXHOCTH
nnofja B BUAe pa3MbITOro Ma/IMHOBOro pymsHua. BHelu-
HWIA BMA M BKYC NN10A0B oueHuBaeTcs Ha 4,3—4,4 6anna.
B xonoaunbHuKe nnofgbl coxpaHsawTea Ao espans. Copt
XapakTepu3syeTcs MMMYHUTETOM K MapLue, BbICOKOM CKOpO-
NJIOAHOCTLIO 1 YpOXaliHOCTbI0. HegocTaTkom siBnsieTcs TO,
YTO MNIOAbI HEXHbIE, YTO 3aTPYAHSET MX TPAHCMOPTUPOBKY
Ha fa/lbHNne pacCToAHNUA.

B CeBepo-3anagHom, LleHTpansHoMm wu  LleHTpasisb-
HO-YepHO3eMHOM pervioHax pPaoHMpOBaH LWMPOKO W3-
BECTHbIV copT Opsimk.

Opnvk (MekuHTOW X BeccemMsaHka MuyypuHckas). 3um-
HWiA copT. JlepeBbsi cpefHepocsble, C KOMMNaKTHOW OKpy-
IO KPOHOW. llnogbl cpepHeli BennumHbl (135-150 r),
cnaboynnoweHHble. NOKpoBHasA okpacka — No BCel no-
BEPXHOCTU M/104a B BUAE CNIMBAIOLLMXCHA NOSIOC U Pa3MbITO-
ro ryctoro pymsiHUa KpacHoro ugeta. BHelwHnii Bug nnogos
oueHvBaeTcs Ha 4,4 6anna, BKyc — Ha 4,5 6anna. Nnogbl B
XONOAUNbHNKE COXPaHAOTCA [0 cepefuHbl hespans. CopT
CKOPOMNJIOAHBIN, BbICOKOYPOXaliHbIA C nnogaMu fecepTHo-
ro KauyecTtBa.

B LleHTpanbHomMm, CeBepo-KaBka3ckom v CpeaHeBosIX-
CKOM pernoHax paoHmpoBaH copT OpJiI0BCKOe r1os10caroe.

Opnosckoe nonocaroe (MeknHTow x beccemsHka Mu-
YypurHCKas) COpT OCEHHEro co3pesBaHuns. Ha MexayHapos-
HbIX BbICTaBKax B IpdypTe COpPT ABaXKAbl NOyYan 30/10Tble
Meganm (1977 v 1984 rr.). flepeBbsi C A4OBOMNLHO KPYMHOA,
OKpyrnoi KpoHoii. Mnogbl (150 r) npogonrosaTble, OKPYr-
No-KoHMYeckre. MoKpoBHas oKpacka Ha 6Gosblieli yacTu
nnofa B BUAE SPKMX Pa3MbITbIX MOOC U KpanuH nypnyp-
HO-Ma/INHOBOW OKpacKX MO pO30BOMY PYMSHLY. BHeLuHWi
BMA NI0A0B OLeHMBaeTcAa Ha 4,6 6anna, a BKyc — Ha 4,3—
4,4 6anna. CbemMHas 3peniocTb NI0A0B HAaCTynaeT B Havane
CeHTABPSA. M104bl MOTYT COXPaHATLCA B XON04W/IbHUKE [0
KOHLLa Aekabps. [JocToMHCTBamMU copTa AB/AOTCSA BbICOKas
TOBapPHOCTb M/1040B, CKOPOM/I0AHOCTb U YPOXANHOCTb.

B aByx pervioHax (LleHTpasnbHoro v LieHTpanbHo-YepHo-
3eMHOro) palioHmposaHo 9 copToB. Hanbonee nposepeH-
HbIMUW ABNAOTCA copTa BonoTtosckoe, Vimpyc, CeexecTb U
A6nouHbI Cnac. KpaTkas ux Xx03aMCTBEHHO-GMONOrNYe-
CKas xapaKTepucTrka faeTcs HUXe.

Bonorosckoe (Ckpbbkanenb x 1924). 3UMHUIA UMMYH-
HbI K napwe copT. JepeBbsi cpefHepocble, C OKPYrIoWn
KpPOHOW. 1104kl Bbiwe cpefHei BennuuHbl (150-160 r),
NPUNAOCHYTble. TTOKPOBHaA OKpacka Mn/io40B Ha 3Hauu-
TeNbHOW YacTu NMOBEPXHOCTM MI04Aa B BUAE KPACHOro py-
MSHLIa, COCTOSLLEro 13 nonoc N KpanvH. MNpusnekaresb-
HOCTb BHeLIHero Buga njiofoB oueHumBaeTca Ha 4,3—4.,4
6anna, BKycoBble kayecTBa — Ha 4,4 6anna. B xonogmnbHu-
Ke naoAbl CNoCo6HbI coxpaHATbCA Ao eBpans. JoCTOnH-
CTBa copTa: MMMYHUWTET K napLue, ypoXanHoCTb 1 BbiCOKas
TOBapHOCTb MN/1040B.

Umpyc (AHTOHOBKa 06blkHOBeHHas x OR18T13). Copt
UMMYHHBIV K napLue. Jlepesbsi cpefHepoc/ble C OKPYrIomn
KpoHOW. lMnoakl cpegHero pasmepa (140 r), cuibHO ynio-
LeHHble (penyaTtble). [MOKPOBHasA okpacka 3aHMMaeT OKOMo
NOSIOBUHBI MOBEPXHOCTU N/oA4a B BUAE NOJOC, WTPUXOB U
pa3mMbITOro pymsiHua 6ypoBaTo-KpacHoro useTa. BHelHuiA
BMA, NJ040B oueHnBaeTcs Ha 4,3 6anna, a BkyC — Ha 4,4
6anna. Mpy ncnonb3oBaHNN OPYKTOXpaHUIULLA NOTpebu-
TeNbCKWiA Nepunof NNoA0B NpofoHKaeTcs 40 KoHua despa-
nsa. [locTonHcTBaMu copTa ABNAIOTCA: UMMYHUTET K napLue,
CKOPOMJIOAHOCTb, YPOXXaHOCTb, NIEXKOCTb U BbICOKME TO-
BapHble 1 NoTpebuTenbCKne KayecTsa niosos.

CsexecTb [AHTOHOBKa KpacHob6ouka PR12T67 (Yancu
x F2 M. floribunda)]. CopT ummyHHbIli K napLue. Jlepesbs
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cpefHeil BenuuuHbl, bbicTpopacTywue. liogsl cpegHero
pa3mepa (14 r), NpunNIOCHYTbIe, 60YOHKOBUAHbIE, LUNPO-
KopebpucTble. MOKpOBHasA OKpacka Ha 60/bLIelt YacTy Nno-
[a B B1Ae LUTPUXOB 1 NONOC KPaCcHOro LeTa. BHelwHwnii Uz,
naoaoB oueHnsaeTcs Ha 4,4 6anna, Bkyc — Ha 4,2 6anna. Y
3TOro copTa camble fiexkue nnoabl. B xonoamneHuke nno-
bl COXPaHATCA 40 KOHLUA Mas.

A6noyHbii Cnac (Pepcdpn x ManvpoBka TeTpaniona-
Has). JIeTHWIA, TPUNNOUGHBIA, MMMYHHbI K naplie CcopT.
ZJlepesbsi KpynHble, GbiICTpOpacTyLne, C OKPYroli KPOHOIA.
lnoab KpynHele (210 r), OKPYrno-KOHUYecKne, CKOLUEeH-
Hble, C CW/IbHO PebpMCTON MNOBEPXHOCTbIO. [OKpoBHas
oKpacka — Mo MeHblUel yacTu nnoga B BMAe Nosoc Ma-
JINHOBOTO LBeTa. BHelwHWii BUA NnoAoB OUEHMBAETCA Ha
4,4-4.5 6anna, Bkyc — Ha 4,3 6anna. B ycnosusax Opnos-
CKOli 06n1acTu cbeMHas 3pefnocTb N10A0B HacTynaeT 8—11
asrycta. NoTpebuTenbLckuii nepmos Nn1oAoB NPoAo/MKaeT-
CSl [0 KOHUA ceHTAbpsa. CopT npeacTaBnseT 60/bLUOR UH-
Tepec Ons cafoBofoB-nto6uTeneit. EctectBeHHo, camoe
60/1bLLOE KONMYeCTBO COPTOB (29) cO34aHO 1 BK/IKOYEHO B
focpeecTp CenekUNOHHbIX AOCTVXXEHWIA, AONYLLEHHbIX K UC-
nosib30BaHnIo Mo LieHTpasibHo-YepHO3eMHOMY pernoHy —
B 30He fesaTtenibHocTn BHUWCTIK. B nx uncno BxogaT HOBble
TPUNAOUAHbIE, UMMYHHbIE K MapLue, KONOHHOBUAHbIE CoOpTa
1 copTa, ob6nagaroLme KOMMNIeKCoM 3TUX NPU3HaKos [3, 4].
B HacToALLeN cTaTbe MX XapaKTePUCTUKY He JaeM, Tak Kak
OHU elle He NOJyYnn LLUMPOKOV NPON3BOACTBEHHONM MPo-
BepKuW. Telumm cebs HaAeXx o, YTO U3 HUX B JasibHeliluemMm,
nocne LWMPOKOW NPON3BOACTBEHHOW NPOBEPKM ByayT Bbl-
JeneHbl OpuUrnMHabHble copTa A6/10HM HOBOrO NOKOMIEHUS,
TakK HY)XHble [i/19 NPOMBILLIEHHOTO 1 NOOUTENBCKOro cafo-
BOACTBa. Hanpumep, KonoHHOBMAHbIE copTa [prokckoe,
Mo3usa, BocTtopr, MMpnsHaa BKNoYeHbl B focpeecTp 3a no-
cnegHvie 5 neT, a Takke TpUNIoUAHble copTa C perynsp-
HbIM MI04OHOLLEHVEM U BbICOKOTOBaPHbLIMK Naogamn 3a
nocnegHve 7 net.
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BbiBOAbI

3a 65-neTHWiA nepuog 60/1bLLOMY MEXANCUUNANHAPHO-
MY KOJINIEKTMBY YAA/I0Ch CO34aThb U paiioHMpoBaTh Mo pas-
HbIM pernoHam Poccum 55 copToB S6/10HN.

Ha cospaHue ogHoro copta yxogut ot 20 o 40 nert.
ECTeCTBEHHO, YTO MHOTME NOJTyYeHHbIE 1 palioHNPOBaHHbIE
Ha 30—40 neT paHee nony4yaloT 60/bLIEE pacnpoCTpaHeHe
1 3aHMMatoT BCe 6onbluve nowaan cafos B pa3HblX perun-
oHax Poccun, yem copTta, co3faHHble 3a nocnegHne 10—
15 net. OfHaKo COBPeEMEHHbIE COpTa OPUTMHasIbHbI TEM, YTO
Y HUX MPUCYTCTBYIOT COBEPLLEHHO HOBbIE LIEHHbIE KAYeCcTBa,
0 KOTOPbIX paHbLle MOI/IM TO/IbKO MeYTaTtb. Hanpvmep, Tpu-
niaonaHble copTta, Co34aHHbIe HA OCHOBE MHTEPBa/IEHTHbIX
(pa3HonNoMAHbIX CKpeLLMBaHuWii), MOSIBUANCL TOMbKO 3a
nocnefHee pecAtunetTve. 3TU copTa XapaKTepusyloTcs
6onee perynsipHbLIM NA0LOHOLLEHNEM N BbICOKOW TOBApPHO-
CTbiO MN0A0B. 3a nocneaHne rofbl 66111 BKIKOYEHbI B pan-
OHMpPOBaHME Takke NMMYHHbIE K napLie 1 KOJIOHHOBUAHbIE
copTa, 0 KOTOPbIX MPUXOAUNOCH PaHbLLEe TO/IbKO MeyTaTb. B
cTartbe nokasaHo, YTO copTa, Co3faHHble paHee Tpaguum-
OHHbIMM MeTogamu (MeTo4OoM MOBTOPHONM rnbpuamnsanmm
N reorpauyeckn OTAaIeHHbIX CKpeLuMBaHuii), yxxe 3aHn-
MaloT JOCTOMHOe MecTo B psafge pernoHos Poccun. B oa-
HOM LleHTpanbHO-YepHO3eMHOM pervioHe panoHUMpOBaHO
29 VIMMYHHbIX K napLue, TPUMIoOugHbIX U KOMOHHOBUAHBLIX
COPTOB, CO3[aHHbIX HETPAANLNOHHBIMKU MeTogamun. OTeve-
CTBEHHbI U 3apy6eXHblii OMbIT NOKa3biBaET, YTO OT BK/IIO-
yeHua copTta B [ocpeecTp A0 ero LWMPOKOro BHeAPeHUs B
NPOMBILLSIEHHbIE Cafbl YACTO YXOOAT AecAatunetus. 3aja-
yell cenekuMoHepoB, COPTOBEAOB M Caf0BOAOB-MPaKTU-
KOB AIBNSAETCA KaK MOXHO OblCTpee BCECTOPOHHE U3YUNTb B
NPOV3BO/CTBE COPTa HOBOIO MNOKO/IEHWNSA, KOTOPbIE B HACTO-
Alee Bpems HaxoaaTcsa B flocpeecTpe To/bKO No LieHTpanb-
HO-YepHO3eMHOMY PErnoHy 1 BK/IOUUTL Hanbonee LeHHble
13 HUX B focpeecTp ApYrux perMoHoB 1 LUMPOKO BHEAPATL
MX B NPOMbILLMEHHbIE, (hEPMEPCKMNE N NoBUTENbCKUE cajlbl.
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Menuopauus
CeNbCKOX039MCTBEHHbIX 3eMeJlb
B EBpelickoi aBTOHOMHOM oOGnacTtu

PE3SIOME

Mo MaTepuanam 06CNnefoBaHNs HENCMO/b3YeMbIX (3a/1eXHbIX) 3eMenb EAO Ha njio-
waamn 205 824 rekTapa 6biia NpoBeAeHa IKCMepTHas OLEHKA UX MenMopaTUBHOTO
COCTOSIHUS, XO3ACTBEHHOI MPUrOAHOCTY 1 XapakTepa 3eM/enoib3oBaHus. B paboTe
6bI/IM NCMO/b30BaHbI CMYTHUKOBbIE FE0KapThI, & TaKKe (DOTO- U BUAEOOTYETHI MONEBbIX
Y4acTKOB, MOJyYEHHbIE C MOMOLLbI0 KBAZAPOKONTEPOB. B CBA3Y C MYCCOHHBIM KIMMATOM
1 PaBHWHHOV TeppuTOpMeli 061acTh X039CTBEHHAs MPUTOAHOCTL 3eMeSb BO MHOTOM
onpeaensieTcs UX MesMoPaTUBHLIM COCTOSHUEM. 3a60/1auMBaHeM NofABepPXeHbl No-
UBbI MUHEPAILHOTO U OPraHNYecKoro (TOpsiHbIE) COCTaBa, KOTOPbIE SIBISOTCS CMOX-
HbIMM 06bEKTAMU OCYLLEHNS. BBefieH e B 060pOT 3a/1eXHbIX 3eMe/b MO3BONT BABOE
YBE/MUNTb NIOWaAb nawHu, Ao 300 ThiC. Ta, YTO CO3AAET NPEANOCHITKA A1S UHTEHCH-
(h1KaLMM PacTeHMEBOACTBA, CO3aHNs KOPMOBOi 6a3bl U Pa3BUTHS MPOMBILLIEHHOO
XMBOTHOBOZCTBA.

Land reclamation in the Jewish
Autonomous region

ABSTRACT

Based on the materials of the survey of unused lands of the TRANS-Baikal territory on
the area of 205 824 hectares., their expert assessment was carried out for the meliorative
state, economic suitability and nature of land use. We used satellite geocards, as well
as photo and video reports of field sites obtained using quadrocopters. Due to the
monsoon climate on a flat territory, the economic suitability of land is largely determined
by its reclamation state. Mineral and organic (peat) soils, which are complex objects of
drainage, are subject to waterlogging. The introduction of fallow lands into circulation
will double the area of arable land, up to 300 thousand hectares, which creates
prerequisites for the intensification of crop production, the creation of a feed base and
the development of the livestock industry.
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EBpelickass aBTOHOMHass o6nactb (EAQ) pacnonoxe-
Ha Ha tore [asbHeBOCTOYHOro PefepasibHOro okpyra B
nesobepexbe pekn Amyp. Tepputopus 061act B OCHOB-
HOM paBHMHHas U 3aHMMaeT YyacTb CpeaHeamypCKOM HU3-
MEHHOCTU. JTO 3eM/IN CENbCKOXO3AMCTBEHHbIX PaNOHOB:
BrupobuaxaHckoro, OKTA6pbCKOro, JleHMHCcKoro u Cmu-
JoBuycKoro. fopucrtas (NpoMbINEHHas) U NpearopHas
(cenbcKoxo3ACTBEHHAsA) YacTy 06/1aCTV PacrnonoXeHbl Ha
TeppuTopumn O61y4eHCKOro palioHa [8].

KO)Has cenbcKoxo3saiicTBEHHas 30Ha, Kyaa BxoguT EAO,
ABNAETCA U3ObITOYHO YBNAXHEHHOW, TEM He MeHee pac-
nonaraet 6naronpuATHLIMA  NMOYBEHHO-KIMMATUYECKNMUN
yCnoBusa AN BeAEeHUs1 CenbCKoro xo3sicrTea. B cosetckne
BpeMeHa arpoKoMmrsiekc 06nactn obecneyvsas MOSIOKOM,
kapTogenem n osowamm cebs n HaceneHme XabapoBCKOro
kpas [3].

Knumat Mpuamypbs YMEPEHHO MYCCOHHbIA M OCHOB-
HOE KO/MMYeCTBO 0CafKOB NpUXoauT B BuAe AoxAs. BecHa
M Havas1o neta 34ecb ObiBatoT 3acylwnimebiMu. Ce30H [o-
XOEeW HauyMHaeTcs BO BTOPOI MOSIOBUHE fleTa U OCEHbIO.
fogoBasi cymMma 0cafKoB Ha PaBHWHHOM YacTu cocTaBnseT
500—-600 MM, B NpearopHoi 1 ropHoii yactn — 700-800
MM. O6UbHbIE [OXAN MOTYT Bbl3blBaTb HABOAHEHWSA C NO4-
TOMNEHNEM CEMbCKOXO3SANCTBEHHbIX YIrOANNA, YTO MPUHOCUT
3HauNTENbHbIN ywepb noceBam 1 3aTpyaHseT y6opouHble
paboTbl. Cymma akTuBHbIX Temnepatyp (= 10 °C) nameHs-
eTcsa B npegenax 2300—-2450. BeretaunoHHbI nepuog ot
145 (npegaropbs) 0o 165 aHeli (paBHMHA). ITO NO3BONSET
B YC/IOBUSIX PEryMpyemMoro BOAHOMO pexmma 3hheKTUBHO
BO3J€e/biBaTb MHOIME NosieBble KybTypbl: KapTodesb, OBO-
LN, APOBblE 3ePHOBLIE N KOPMOBbIE KY/IbTYPbl, KYyKypy3y Ha
3epHo 1 coto [8].

MouBEHHbI NOKPOB paBHVHbLI Y NPeAropuin Becbma pas-
HOO6pas3HbIli. B 0OCHOBHOM 3T0 6ypble lecHble (bypo3emsbl),
necHble anddepeHUMpoBaHHble (ecHble noabensl), Top-
(PsAHO-60M10THbIE, NYroBble N NOMMeHHble. Hanbonee nno-
OOPOAHLIMUN ABAAKOTCA NYrOBblE N YACTb COCTaBa NONMEH-
HbIX 3eMefb. MoYBEHHbIE Pa3HOBUAHOCTN MUHEPa/IbHOIo
cocTaBa UMERT TSXKENbIA CYIIMHUCTO-I/IMHUCTLIA COCTaB.
OHKM NMOXO MPOHULAEeMbl A1 aTMOCKEPHBLIX OCAAKOB U
rPYHTOBbLIX BOA, [8]. TopthsiHbie NoYBbI, 60/1bLLEN YAaCTbio 3a-
60/104eHHbIE, COCTaB/IAT OKOJIO0 TPETH NoLWanun pernoHa.
Mo3TOMy CenbCKOXO3SICTBEHHbIE yroAbsi 061acTM oCTpo
HY>X[,at0TCH B OCYLLEHUW, BMECTE C TEM SAB/IAIOTCA C/IOXHBIM
06beKTOM A1s mennopaumun. MNMoiMeHHble 3emMn, CocTaBs-
NAoLLME eCcTeCTBEHHbIE KOPMOBbIE YroAbs, 3aTanimearTcs
BOAaMu B Nepuno HaBOAHEHWIA.

Cyaa no cratuctumyecknm gadHeiM B EAO nmeetcsa 86
OCYLUMTEbHbIX 1 4 OPOCUTENBbHBIX CUCTEMbI 06LLel nnoLa-
Obto 0kono 90 ThiC. ra. B npon3BoacTBe UCMO/b3yeTcs BCEro
39,6 TbIC. ra. OcTasibHasA YacTb MEe/IMOPUPOBAaHHbLIX 3eMesb
CO BpemMeHeM NpuLLIna B HErogHOCTb, MO3TOMY TpebyeT pe-
MOHTHbIX 1 BOCCTAHOBUTENbHbIX paboT [7]. B uenom ocso-
€HHOCTb MennopaTMBHOro oHaa 3emens EAO BTpoe Hunxke,
yeMm B cocegHux MNMprmopckom 1 XabapoBCKoM Kpasix [2, 5].

B 2020 rogy cenbCKOXO3SCTBEHHbIE Yroabsi 061acTu
BK/IIOHAIOT CrejyroLine Kateropum 3emenb: nawHs — 94,7;
3anexb — 70,2; ceHokocbl — 59, 4; nactéuwa — 67,2; MHO-
roneTHne HacaxgeHns — 3,1 TbiC. ra. 3a/ieXxHble 3eMN Ha
camMoM fJefne SBMAITCA Mepesiorom, KOTopble «OTAbIXakT»
1-2 roga v cHoBa BOB/IEKaOTCA B 060pOT, NO3TOMY nsoLLa-
Oy nocesa cocTasngaoT 165 ra. M3 Hux 153 TbiC. ra nnaHu-
poBasiock noceaTb coeli. 3a 10 nocneAHux neT naowaam
nog, coen yBennunnuchb BABOE U TeNepb ee BO3Ae/biBatoT
KaK MOHOKY/NbTYPY: COO CEIOT N0 coe. JTO rpyboe HapyLie-
HMe huTocaHNTapHLIX HOPM U CKOpee BCero B 6rvxkaliluve
15-20 neTt, ecnn He U3MEHUTCA CUTyauus, NOBTOPUT ne-

YasibHbI onbIT KHP, rae coeBble Nonsi CTain Maslonpuros-
HbIMW 151 CENbCKOXO3ANCTBEHHOMO NCMNO/b30BaHNsA B CUYy
ype3mepHax 03 a3oTa 1 NeECTULNAHON Harpy3Ku Ha MouBy,
pacnpocTpaHeHusi cneunann3npoBaHHbIx 60ne3Hel n Bpe-
outenein [6].

[JelicTBUTENbHOE MOMOXEHME Aen B arpapHOM CEKTO-
pe akoHOMUKM EAO cnoxunocb ¢ NoTepeit oTpacin xu-
BOTHOBO/CTBA, XapakTepHoe A/ MHOTMX PermoHoB. 3TO
NnpuBesio K COKpaLleHUo NocCeBOB 3€PHOBBLIX M KOPMOBbIX
KynbTyp. BMecTe ¢ TeM, B I0XHOI Ce/lbCKOXO3ANCTBEHHOW
30He JanbHero BocToka («coeBblii Mosic») BO3POC CNpPOC Ha
UMMopT coesbix 60608 B KHP, 1 pbiHOK pacTeHnesoacTsa
ObICTPO NepeopreHTUPOBAICA Ha BO3Ae/biBaHe Ky/bTy-
pbl. CNpaBnTbCA C AncHanaHCOM B S3KOHOMUKE, BbI3BaHHbLIM
KOHBIOKTYPHbIM CMPOCOM, MOXHO PbIHOYHLIM CMOCO60M
nyTeM CTaHOB/IEHWNS BbICOKOTEXHOOMMYHOI O XXMBOTHOBOA-
CTBa Ha 6a3e Heo6X0AMMOli AN1s 3TOro KOPMOBOL 6a3bl. ITO
nomoXeT 6e3 3KONOrmyecKnx NocneaCcTBuii B 3eMneaennm
BEPHYTbCA K OPraHvM3auvoHHO-X03ANCTBEHHOMY MNOPALKY
Ha NMonsix U YepenoBaHU0 KynbTyp B ceBoO6GopoTax. EcTb
WHBECTOPbI, FOTOBble BAOXWUTb AEHbIN B GU3HEC MPou3-
BO/ACTBa MOJIOKa, Msica U NTUupl. Ho Ha cerogHAWHNNA AeHb
NPaKTUYECKN HEe OCTaNoCb CBOBOAHbIX 3eMefb AJ15 NONEBO-
ro KOpMOMNpPomn3BOACTBA.

PelueHve npobsieMbl eCTb, N OHO 3aK/H0HAETCA B HOBOM
OCBOEHUN N BOBMEYEHUN B 0B6OPOT HEUCNOb3YEMbIX WA
3a/1eXHbIX 3emMerib. Taknx 3emMenb HacuuTbiBaeTcsa 205824
rektapa, Yto COCTaBNAOT OCHOBHOM (QOHA AN nepcnek-
TMBHOIO PasBUTUSA TEPPUTOPUN U NPUBMEYEHUA UHBECTU-
UMiA B arponpomMmblILL/IEHHbIA KoMniekc ob6nactu. Kpome
3TOro, B 06peMeHEeHNN HaxoamTcst okono 50 ThiC. ra He-
o6pabatbiBaeMbIx (NaeBbiX, MyHULUNANbHbLIX) 3eMeflb, KO-
TOpble B CyAe6HOM Nopsiike MOXHO OCMOPUTb U BEPHYTL B
Ce/IbCKOX03ANCTBEHHbI 060POT.

ViHBeHTapn3aums Hencnosb3yemblx (CBO60AHbIX) Ceflb-
CKOXO35IAICTBEHHbIX 3eMeflb, UX MeMOPaTUBHOE COCTOsA-
HME N XO3SICTBEHHAsA NPUITO4HOCTL SIBNSETCSA NPeaMETOM
06CYXAEeHNA B HACTOSILLEN cTaTbe.

MeTtoauka

B pamkax nporpammbl N0 MHBEHTapM3aLun HeUcnosb-
3yeMbIX (3a/1€XHbIX) 3eMeflb  Ce/IbCKOXO35ACTBEHHOIO
Ha3HavyeHusa 1 npuBievyeHuto I/IHBGCTVILI,VII7I B CeJlbCKOe XO-
3aicTBO [lasibHEBOCTOYHOrO hefepasibHOro okpyra 6111
o6cnesioBaHbl CENMbCKOXO35IACTBEHHbIE yroapst EAO. Pa-
60Tbl MPOBOAUAN KaOACTPOBbIE WHXEHEPbI U arpoHOMbI,
rae 6bIM MCMONb30BaHbl Pa3fMyHblE CMYTHMKOBbIE Kap-
Tbl, a Takke NpUobdLLeHbl (hOTO- U BUAEOOTYETbI CbEMOK
nonesbiX y4aCTKOB, BK/O4Yada Martepuhasibl, NonyyeHHble C
NMOMOLLbI0 KBaAPOKONTEepoB. O6LLee COCTOSHME CenbXO-
3yroauii oueHnBannCb No MeToavke, pa3paboTaHHON ansi
NMOYBEHHbIX 06Cef0BaHNI U COCTaBNEHNS MOYBEHHbIX KapT
3emnenonb3oBaHus [4]. Mpu arpoHOMUYECKOW OLeHke
yunTbIBaIM TakmMe nokasatenu, Kak penbed, aKCno3uuus,
KOH(Mrypaums yyacTtka, Hanmume [opor, a Takke naowann
3POAMPOBaHHbIX, NMEpPeyBAaXXHEHHbIX AN MNOATONNSEMbIX,
3apacTalLux KyCTapHUKOM 1 MefikonecbeM 3emMens. Mop,
naLuHi0, YaCTMYHO Nog nacTomia, 0TBOAUIN CYXOLO/bHbIE
(aBTOMOpP(PHbLIE), POBHbLIE UK CNabonosiorme y4acTku; nog
CEHOKOCbI, KaK yrofibsi 9KCTEHCVBHOIO NOMb30BaHWsA, valle
BCEro OTBOAWNUCL MepeyB/iaXHeHHble (rMapoMOopdHbIE)
3emMnu, TpebytoLme KOPeHHOro ynydwernms. Ocoboe BHU-
MaHuve B MpoAenaHHOW paboTe yaensnum Menvopaumm, kak
OCHOBHOMY (paKTOPy B MOBbILLIEHWN MPOAYKTUBHOCTU NpU-
amypckux 3emenb. o pesynbTatam OLEHKM Hameyanocb
CTPOUTENbCTBO HOBOW UM PEKOHCTPYKUNS/PEMOHT CTapoii
OCYLUMTENbHOM CUCTEMBI.

ISSN 0869-8155 | ArpapHas Hayka | Agrarian science | 10 ® 2020



PesynbraTtbl n 06cyXaeHus

CTpyKTypa HeNCnosib3yeMbIX CebCKOX03AACTBEHHBIX
3emMesib npeacraBfeHa B gnarpamme (puc.l).

OCHOBHYI0 YacTb 3emenb (74476 ra nnn 36%) coctas-
NAT NOATONNSEeMble M 3aTonaseMble 3eMau, pacrosno-
XEHHble B Noimax AMypa 1 Apyrnx KpynHbix pek (bumxaH,
Bonbwasn Bupa, Camapa, TyHrycka). NpoTrnBONaBoAKOBbIE
AaMb6bl, MMetoLLmecs Ha AMype, 3aluLLatoT OT HaBOAHEHWIA
Hace/leHHble MYHKTbl U NpUierarwme K HUM TeppuTopun.
Hanpumep, 3emnsiHas gamba NpoTHKEHHOCTbI0 32 KM B OK-
TAOGPLCKOM p-He 3almiiaeT OoT NaBOAKOB P noceneHuni
M Cenbxo3yrofbs Ha naowaam 12 Teic. ra. BmecTte ¢ Tem,
CTPOUTENBCTBO AO0POroCToAWMX Aamb obBanoBaHus NS
aKTVMBHOrO BOB/IEYEHUSI B 060POT MMEHLLMXCA NMOMMEHHbIX
3eme/ib NoKa He NnpejcTaBfeT NpakTMYecKoro nHrepeca.

3abonaunsBaHne paBHUHHBIX Y NPeAropHbIX 3emMesb CBS-
3aHO C pefbehom TeppuUTOpUM 1 NPOLECCOM Aerpagaumm
NOYBEHHOIO MOKPOBAa B YCMOBUAX MYCCOHHOrO KIMmara,
a Takke npekpaljeHneM 34ecb XO3ANCTBEHHON aesiTenb-
HocTn. Kpome 3aTtoro, HabnogaeTcs BTOpuyHoe 3abona-
yMBaHMEe MeMOPaTUBHbLIX CUCTEM B CBSI3W C OTCYTCTBUEM
TEXHUYECKOro YX0Aa, PEMOHTa Y PEKOHCTPYKLMUN fpeHaxa.
Mo HawnM AaHHbIM, NAOWAAN NepeyBnaXHEHHbIX 3eMefb,
TPeObyoLNX CTPONTENbCTBA HOBbIX N PEMOHTA CTapbIX OCY-
LUNTENbHBIX CUCTEM C NOCNEAYIOLLMM NX OKY/IbTYPUBaHNEM,
cocTasnsAT B uenom 63 940 rannm 31% (puc. 1). N36bITou-
HO yBNaXHeHHbIMK (20 211 ra) sBnaoTCA TOPMSAHbLIE MOYBbI
CMU1L0BMYCKOro palioHa. CenbCKOX035MCTBEHHOE NCMOSb-
30BaHVe Taknx NoYB, Kak N3BECTHO, COMPSKEHO C YCU/EH-
HOW M1Hepann3aLlme opraHM4yeckoro BelecTsa. loatomy
B LieN1IX COXpaHeHns TopgsHOro ropu-
30HTa MNPV OCyLLEeHNN NpedycMmaTpmnsa-
€TCA NoAChINKa MUHEPa/IbHOIO FPYHTA,
a Takxe BHeCeHue W3BeCTW, OpraHu-
YEeCKNX N MUHepasibHbIX yao6peHuii B
npowecce oKynbTypuBaHus [6, 8].

Ha noysax MuHepasibHOro cocta-
Ba /1 YCKOPEHUA MOBEPXHOCTHOIo
CTOKa [O0X[AEeBbIX OCafKoB, a Takke
BHYTPMNOYBEHHOIO CTOKa rpaBuTaum-
OHHOW NOANEPTON BNarn NepcnexkTus-
HO CTPOUTENbLCTBO GecTpaHLLEeHon
[OPEHAXHOWN CeTU C yKNagaKolh nonma-
TWUNEHOBbLIX ApeH. Takoi ApeHax pa-
60TaeT KakK Knaccuyeckuii, OTBOASA
BOZlY 13 NyMyCOBOrO rOpu3oHTa yepes
B3PbIX/IEHHYIO MOBEPXHOCTb  MOYBbI
K ApeHam, KOoTopble cbpacbiBaloT ee
B MarucTpasibHble KaHasibl. CoBpe-
MEHHbIM MeToAoM B cepefuHe 80-x
ropos B EAO 6bino ocylieHo 4,8 TbiC.
ra 3emefib. 3aTpatbl Ha Menvopauuio
N OKynbTypuBaHue nous CpepgHea-
MYPCKOli HU3MEHHOCTW Bcerga 6binu
BbICOKMMMW, HO JOCTATOYHO GbICTPO, B
TeyeHne 5-6 /ieT, OKynajanucb ypoxa-
AMU BbICOKOpPEHTabe bHbIX KyNbTyp:
kapTodens v osoweli [2, 7].

B cocTtaBe Heucnosnb3yembix 3e-
Me/lb UMEETCH MHOTOMIETHAA 3a/leXb
(49 471 ra), kKotopas 6eccucTtemMHo
MCMosb3yeTcs Noj CEHOKOChI U BbiNac
ckoTta. Yactb 3emenb (14 871 ra) co
BpPEMEHEM MNOopoc/aa KyCTapHUKOM W
menkonecobem (puc. 1). Bce aTn 3emnun
nognexar MennmopaTtuBHOMY MOBEPX-
HOCTHOMY  ynydweHuo  (yaaneHuo

MNoaronnasmse e 74 476 ra

—

MnowAnK WCNONLI0BANKR CRMNLXOIYTO0NAL
204 483 ra.

Mawna: 1178 ra

Nec, eycraprme: 14 871 ra
MepeyanaxHeHHse 3emnn: 63 940 ra
Kopsogwe yroaes: 311 ra

Janaxs: 49471 ra

Oepary, Gankw: 1573 ra

AGRICULTURAL MANAGEMENT I

[LPEBECHO-KYCTApPHMKOBOW PacTUTENbHOCTU, KaMHel, Ko-
yek, NJaHNPOBKE Y BblPaBHNBaHWNIO NOBEPXHOCTU) U OKY/b-
TypuBaHuio (BHECEHWIO N3BECTU N yA06peHunii). B ganbHeli-
LIEeM VX pauMoHasibHO UCMO/b30BaTh NOA NaLUHI0 U CesiHble
nactouua.

OpoanpoBaHHbIe 3eMN BKKOYAKT oBparu, 6anku, 3a-
nagvHbl 1 03epa-cTapuubl B noimax pek (puc. 1). bonbLuei
4acTblo 3TO 6eCCTOUHbIe 3anafuHbl, KOTOPblE UMEKT NpU-
pofAHOe NpoucxoxaeHune, Bbi3BaHHOe cydosneit rpyHTa.
Mnowaamn Takmx o6pa3oBaHUn U3MEPAIOTCS AecATKaMn n
COTHSIMM KBaApaTHbIX METPOB. PeKynbTUBaumsa 1 AanbHen-
LIee UX CenbCKOX035CTBEHHOE MCMOMb30BaHNE 3aTPaTHO
1 npobnematnyHo. O3epa-cTapuubl, 6narogaps pbix/ibiM
aNMIOBUAJIbHBIM OT/TIOXKEHUAM, MMeKT CBA3b C A0/IMHaMU
nuTaloLwmx nx pek [1]. NMoatomy oHM ocTaloTCsA BOfOEeMa-
MU Ha TeppUTOPUN CeNbx0o3yroamii. PacnaxaHHble 3emnn
npeAropuii IBASOTCA 3PO3MOHHO ONAacHbIMK, TpebyoLm-
MM yxo4a ¢ cobnioAeHNs cneunabHbIX MOYBO3ALLMTHBIX U
arpotexHuyeckmx mep. Crtoga OTHOCMTCS YacTb CENbX03y-
roauii ¢ NoAIOrMMM 1 NOKaTbIMU CKIoHaMun B O6/1y4eHCKOM,
BupobumkaHckom n OKTA6pbCKOM palioHax. Cna6o- u
CpefHeCMbITble MOYBbI BbIPABHUBAKTCS MIAHUPOBLLMKOM
N MexaHM4yeckoil 06paboTKoi, noaTtoMy 6e3 A0MoMHWU-
TeNbHbIX Mep BO3BPALLAOTCA B CENbCKOXO3SANCTBEHHbIN
060pOT. CUILHOCMbITbIE U OBPAXMCTbIE 3eMIM nognexar
n3blCKaTeNbCKMM paboTam C Lienbio NPUHATUSA PeLLeHNiA no
WX KOHCepBauun n/unn pekynbtmeaumm. OCHOBHasA 4acTb
06CcneloBaHHbIX 3pPOANPOBaHHBIX NoYB (1341 ra) saBnseTcs
MasIoNpUrogHON WA HEeNpuUrogHoW ANs MCNonb30BaHMWs

(puc. 1).

Puc. 1. CTpyKTypa HEUCMNO/b3YEeMbIX CEMbCKOXO3SICTBEHHbIX 3eMenb B EAO, 2020 T.
Fig. 1. The structure of unused agricultural land in the Jewish Autonomous Region

NacTGuwga:
15365 ra

Canoxncn:

S ¢ 35956ra

EcTecT. xopM. yroasa:
T44T6ra

NMawunsn;

TEGBEra

Sanagmme,
OFepa-CTapulb

MAOLWADM HENDUMOOHLIE INA KCNONLI0BEAHWA
1341 ra.

Puc. 2. TpaHcthopmauys cenbxodyroauii no kateropusim 8 EAO
Fig. 2. Farmland transformation by category in the Jewish Autonomous Oblast

Nnowans: 205 824 ra
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B pe3ynbTaTe MenMopaTuBHbIA hoH HENCMONb3YEeMbIX
3a/1eXHbIX 3eMefib 0651acTh, C YY4eTOM AerpagmpoBaHHbIX
ocyLlaemblxX, 3a60/104EHHbIX U NepeyBnaXHeHHbIX, a Takke
3emefib, TPebyoLUX NOBEPXHOCTHOrO YNYyULLEHWS, COCTaB-
naet 130 007 rektapos.

TpaHcopmauns 3aneXxHbIX 3eMeflb B BbICOKONPOAYK-
TVBHblE CefbX03yrofbs, COrMacHO MeToauke, onpepens-
nack KaTeropuvei o6cnefoBaHHbIX 3eMenb U pa3paboTaH-
HbIM NIAHOM MEPONPUATUIA NO UX OCBOEHUIO (pUC. 2).

Mop cTaTyc nawHy NPUPOLHON NIECHOW 30HbI MOAXOAAT
3eMN NepBbIX TPEX KaTeropuii, orpaHUYeHHble Nno crerne-
HM 3a6ono4yeHHoCcTU (£20%) 1 apoaMpoBaHHOCTU (<20%)
nousbl. MNnowaab nawHn, a 3To 78686 ra, hopmmpoBasiacb
13 cobCcTBEHHO nawHn (1178 ra), nactouwy, (311 ra), 3ane-
XN (49471 ra), 3aKyCTapeHHbIX U NepeyBaXKHEHHbIX Nonein
(27726 ra). NMpryem nog naLlHO BNOSHE NPUTroAHbI TOPdA-
HUCTO-AEPHOBO-INEEBbIE U TOPMPSAHUCTO-INeeBble MOYBbI
019 BO34eNblBaHNS KybTyp B OBOLLLHOM ¥ KOPMOBOM CEBO-
obopoTax.

Mop, ceHokoCkl 1 NacTévwa HaMmu OTBOAW/IUCH OCyLlae-
Mbl€ MUHepasibHbIe Y YaCTUUYHO TOPMAHUCTBLIE Nowaaun, a
Takxke yacTb (236 ra) BocCTaHaB/MBaeMbIX /IENKO- N cpen-
HECMbITbIX NOYB. B ganbHenwemM nytem oKynbTypuBaHus
NOMOLLbIO N3BECTU, YAOOPEHUI 1 TPABOCEAHNS YaCTb KOp-
MOBbIX YroAuii MOXHO TPaHCOPMMPOBATb B MaLLHI0 U UC-
nosib30BaThb Mo KOPMOBbIE 1 3€PHOBbLIE KY/IbTYPbl, & Takke
AN BO3aenbiBaHNSA con. TakuM 06pa3om, nioLwab natiHu
MOXXHO yBennunTb BABoe, Ha 135 110 ra, B cpaBHEHUM C MO-
kasarensamu 2020 roga.

[Ana npoBefieHNss MHTEHCUBHbIX TEXHOMOMUIA Ha naluHe,
a Takke Mpu KynbTUBMPOBAHWUMN CESIHBIX KOPMOBbIX Yroaui
Heo6xoaAnmMo opolleHue. MNoatomy B MNpuamypbe, Hapsay
C OCyLleHMeM 3eMeflb B HanpshKeHHbIi N0 ocagkam net-
He-OCeHHWIA neprog HeobxoAnMO NpefycCMoTPeTb CBOEB-
pPeMeHHOe OpoLLEeHME MasbIMN HOPMaMK B KPUTUYECKINT NO
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B/1aroo6ecneyeHHOCTN BECEHHe-NIeTHUIA nepuog Bereta-
LuK KynbTyp. KOMNAEKCHbIW NoAxoA K npobnemam 3emne-
ycTpoiicTBa npejnonaraet CTPOUTENLCTBO MeENNOpaTuBs-
HbIX CUCTEM C [BYCTOPOHHUM peryaMpoBaHvemM BOAHOMO
pexuma: ocyLleHne Npu n3bbITKe Biaryu, OpoLleHne npu ee
AedmymnTe. Takme TEXHONOTUN YXKE UCMO/b3YIOTCA B Men-
opaTVBHOM 06YCTpOICTBE TeppuTOpUii. BaxkHo noHMmaTsb,
4TO Me/IMopaTnBHbIE CUCTEMbI HEOOXOAMMO NPAaBUIILHO KC-
nonb3oBaTb U CBOEBPEMEHHO, pa3 B NSATb NeT, MPOBOAUTH
PEMOHTHbIE 1 BOCCTAHOBUTE bHbIE PABOThI.

EcTecTBeHHblE KOPMOBbIE Yrofbs, KaK y)ke 0TMeyanoch,
npeAcTasneHbl MOWMEHHbIMU 3&UIMBHLIMW NyraMu, rAe B
Hefj@aBHWE rofpbl NPOBOAWINCHL 3arOTOBKM CEHa U CeHaxa
ANl COBXO3HbIX MO/TOYHO-TOBAPHBIX (PePM 1 YaCTHbIX NOA-
BOPWUIA.

BbiBOAbI

MpoBeaeHne MenvopaTuBHLIX MeponpuaTUiA u BBeae-
HMe B 060POT 3aU1eXHbIX 3eMeNb UMeeT crieayloLme nep-
CMNEKTUBbI Pa3BUTUA CEbCKOro xo3sainctea EAO:

- MpvBNeYEHME MWHBECTULMIA B arponpOMbILLIEHHbIN
KOoMMekc obnacTu;

- pacwupeHue nnowaan nawHu Ha 78 670-135 110
rekTapoB 1 NpoBeAEeHNE UHTEHCUBHBIX TEXHOMOMUNIA B pac-
TEHNEBOACTBE;

- cO3JaHune NPOn3BOACTBEHHbIX YCIOBUIA 15 YKPYyNHe-
HWUS1 KOPMOBOI 6a3bl U Pa3BUTUS XNBOTHOBOACTBA;

- MOBbILLUEHNE YPOXANHOCTN NOMEBbIX 1 KOPMOBBIX Ky b-
Typ Ha 25-50%;

- COBEpLUEHCTBOBaHWE CTPYKTYPbl MOCEBHbIX MJowa-
fei;

- YCTOuMBOE BEAEHME CE/IbCKOXO3ANCTBEHHOIO NPOU3-
BOJCTBA B YC/NIOBMSIX MYCCOHHOIO KnmaTa;

- co3JaHune HOBbIX pabounx MecT, yKpenseHne SKOHOMN-
KW pervoHa.
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HpumeHeHue KOMMNO3ULMNOHHbIX
MaTepuvuanoe angd n3rotTossieHns
3€pPHOBbIX CUJ10COB

PE3IOME

AKTyanbHOCTb U MeToauka. OAHOW M3 INaBHbIX 3a4ay 3epHOBOrO MPOU3BOACTBA B
Poccuu sBnsieTcs XpaHeHe Co6paHHOrO ypoxasi 3epHOBBIX. MPUPOCT 3epHOBOI eM-
KOCTM OCYLLECTB/ISIETCS B NOC/EHNE FOfbl B OCHOBHOM 3a CUeT CTPOWUTENbCTBA Me-
TaNIMYECKUX 3EPHOXPAHUINLLY. STO OGBSCHSETCS MEHBLUMMM MO CPABHEHMIO C Xene-
306€TOHHBIMW CUIOCAMM KanUTabHbIMY 3aTpaTaMmy 1 KOPOTKUMM CPOKaMU MOHTaXa.
MpyYMeHeHVe NONMMEPHBIX KOMMO3WLMOHHbIX MaTepuanos (MKM), no cpaBHEHWO C
TPaAULMOHHBIMUW CMaBaMu, 06eCMeynBaeT yMEeHbLUIEHNE MACChl METANIMYECKOl KOH-
CTPYKLMU, YBESIMYEHUE X PECYPCA, CHUXXEHWE TPY/0- Y SHEPrOEMKOCTM U3FOTOB/EHUS
aeTaneil o 50%, NOBbILIEHWE NPOYHOCTHBIX KAYECTB KOHCTPYKLW, COKpaLLEeHWe Tpy-
[03aTpaT npy NOAroToBKE NPON3BOACTBA, & TakXKe NOBLILLEHNE CPOKOB IKCTIyaTaLuu.
Llenbto ;aHHOTO MCCNeoBaHNs 610 PACCMOTPEHWE 38PHOBOTO KOMiekca Poccum v
CTOSILLMX Nepes HM 3a4au, B YaCTHOCTU, NPOGIeMbl XpaHeHUs M NepepaboTKy ypoxast.

Pe3ynbtathbl. Ocob6oe BHUMaHue 6bino yAeneHo BO3MOXHOCTN NCNONb30BaHUA KOM-
NO3NLNOHHBIX MaTepnasioB A4n4 onTuMmn3aumn Npon3BoOACTBa U aKCnayataunm 3epHo-
BbIX CWI0COB. Bbin NposejeH CpaBHVITefIbeII?I aHann3 TpaguuMOHHBIX MaTepnanos C
KOMMNO3MUMOHHBIMW 1 CAENaH BbIBOA O NpenMyLLecTee nocneaHux.

The use of composite materials for
the manufacture of grain silos

ABSTRACT

Relevance and methods. One of the main tasks of grain production in Russia is the
storage of harvested grain crops. The growth of grain capacity in recent years has been
mainly due to the construction of metal grain storage facilities. This is due to lower
capital costs and shorter installation times compared to reinforced concrete silos. The
use of polymer composite materials (PKM) and, in comparison with traditional alloys,
provides for a reduction in the weight of the metal structure, an increase in its resource,
a reduction in the labor and energy intensity of manufacturing parts by up to 50%, an
increase in the strength properties of the structure, a reduction in labor costs during the
preparation of production, as well as an increase in the terms of exportation.

Results. The purpose of this study was to review Russia’s grain complex and the tasks
it faces, in particular the problems of storage and processing of crops. The main storage
method — silos and their structural characteristics — was considered. A comparative
analysis of traditional materials with composite ones was carried out and the advantages
of the latter were concluded.
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Mocne popaboTkn: 12 okTA6ps
MpuHATa K ny6amkauun: 15 oktabpsa
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BeenexHue

Ha gaHHbIi MOMEHT C YBEPEHHOCTbIO MOXHO CKa3aTb,
YTO 3KOHOMMKA B60/bLLOro KONM4yecTBa CyObeKTOB Hanps-
MYI0 3aBUCUT OT arpapHoro cekropa. Hanpumep, B Poccun
nNpoA0BONbCTBEHHAsA 6€30NacHOCTL BCE eLle ABASAETCA He-
pelueHHon 3a4a4yeii, HoO 3aMeTUM, YTO 3TO KacaeTcsl MHOTUX
cTpaH. HeobxoauMMOCTb pa3BUTUSI CebCKOro X03slcTBa
06yCnoBeHa HyXAoW HaceneHus B MPOAyKTaX, a Cbipbe
HeobxoaAnmo gns paboTbl NepepabaTbiBalOLLE OTpac/u.
OT TOro, Hackonbko 6onblwnm G6yaeT KM cenbckoro xo-
34/iCTBa, 3aBMCUT YPOBEHb XU3HWN Ntogei. MoaaepxaHue
6e30nacHOCTX CTpaHbl B 06/1acTy NpPOAOBONLCTBUSA Nona-
AaeT nop, fena HaunoHanbHOW 6e30MacHOCTH, MOTOMY YTO
3TO rapaHTUpyeT CTabubHOCTL B obecneyeHnmn xutenei
cybbekTa npogykramu nutaHus [1-2].

ObecrneyeHne COXPaHHOCTU 3epHa A0 MOMeHTa Havana
€ro Ucnosb3oBaHUsA — 3ajava HenpocTas, 0CO6eHHO Koraa
MHOIMM X03CTBaM, KOTOPble BbipalLnBaloT 3epHO, Npu-
XOAUTCS XpaHUTb y ce6s1 BECb COBPaHHBI ypoxaii. IMeHHo
B TaKMX YCNIOBUAX CTAHOBATCA aKTyaslbHbIMU HOBbIE CMOCO-
Obl COXpaHeHUs 3epHa, TPebyoLMe 3HAYNTENbHbIX KanuTa-
nosnoxenui [3].

CobniogeHne pexrmMa BlaXHOCTU 1 COOTHOLLEHUS TEM-
neparyp, Korga peub naeT 0 COXPaHHOCTM 3epHa, Haxoas-
Llerocs B MeTaJI/IM4EeCKNX EMKOCTSAX, TpebyeT 0cO60ro BHU-
MaHus. B pe3ynbTaTe BbICOKOV TENI0NPOBOAHOCTM CTEHKU
N KPOBMWN AAaHHbIA CMOCO6 CyLEeCTBEHHO OTAnYaeTcs OT
YCNOBUI XpaHeHUs1 3epHa B Xene3obeTOHHbIX cunocax u
Ha cknagax. NpUYMHON Takoro fIBfeHMs CTaHOBATCH Kone-
6aHVa Temneparyp B CYyTOYHOM Y FO40BOM UcHncneHuun [4].

13-3a TOro 4TO COMHEYHOE N3/yYeHne BO3AECTBYET Ha
CTeHbI CU/I0Ca, 3epHO, HaxoadALWeecs B OTHOCUTE/IbHO He-
60/1bLLOM PacCTOSHUM OT CTEHOK, NPOrpeBaeTcs 40 AocTa-
TOYHO BbICOKOV TeMnepaTypbl — 40—45 °C, mectamu — A0
50-55 °C. 310 nponcxoguT No NpUYNHE HaIMYNS Y CTauiun,
a crnepoBaTeNibHO, U Y BCEX METa/l/IMYECKNX KOHCTPYKLUUIA
13 Hee, CBOWCTBA OT/IMYHO NPOBOAUTbL TEM/O, YErO HEMb3A
cKasaTb 0 3epHe, Beflb ero Crnoco6HOCTbL NPOBOAUTL TEMJIO
Hmwke B 350—450 pas. HeobxoaMMO yunTbiBaTh, YTO U3-3a
neperpesay NpoAyKTa MOXeT yXyALWMUTLCS KayecTBo, a 3a-
TEM ec/in n3-3a N3MeHeHUsa Temneparypbl B Te4eHne CyToK
nocneayet BO34eliCTBME XON0A0M, TO MEX3epHOBOE Npo-
CTPaHCTBO MOXET CTaTb Cpefoli 06pa30BaHUst KOHAeHcaTa
13 BOAHbIX NapoB. /13-3a neperpesa KayeCTBEHHbIE MOKa-
3aTenn 3epHa MOFyT CYLLEeCTBEHHO CHU3UTbCSA. B utore
npuAeTCsa CTONKHYTLCA C NOpYeil 3epHa, KOTopoe 6bINo Ha
He60/bLLIOM PacCTOSAHMM OT CTEHOK COCYAa.

MpoaHann3nposas, Kak U3MeHseTCs TeMnepartypa 3ep-
Ha, KOTOPOE 6bl/I0 OKOMO CTEHOK, Mbl MPULLIN K BbIBOAY, YTO
TemMrneparypa MeTa/l/IMYecKoro cocyfa pacnpocTtpaHseT-
CSl Ha TO/LWMHY NpoAayKTa okono 15—-25 cm, a HambonbLunia
HarpeB Ha cebs 6epyT nepsble 5 cM. [py 3TOM, ecnu peub
MaeT 0 NPOU3BOACTBEHHbIX YC/OBUAX, TO YCI0BUSA CHapYXu
cunoca MoryT UMeTb BAINSIHUE Ha TOJLWUHY 3epHa Y CTEHOK,
a TaKkxe Ha rnybuHy BepxHero cnos B npegenax 50 cm [5].

MeToauka

MeToa00rnYeckoli OCHOBOI MCCNefOBaHUA SBUAUCH
Hayu4Hble pa3paboTKy OTEeYEeCTBEHHbIX U 3apy6eXxHbIX aBTo-
pPOB, N3yyarLLmx NPo61emMbl OTPaC/IN 3€PHOBOIO NPON3BO/-
CTBa, MyTWN MNOBbILLEHNA 3NNEKTUBHOCTU XPaHEHUS 3epHO-
BbIX Ky/nbTyp. B npouecce nccnegosaHuii MCNoMb30Ba/INCh
o6LMe MeToAbl Hay4YHOro NO3HaHWA: HabnaeHe, aHanus,
cpaBHeHue, 0606LLeHne; nNpeacTaBneHne UHpopmauun B
hopme TabnmL, 3KOHOMUKO-CTaTUCTUYECKNIA.

Pe3ynbrathbl

OCHOBHOW 1 MepBOCTENEHHON 3agadveit no6oro arpo-
NPOMBILLIIEHHOrO KOMMEeKca ABMSETCS MOSIHOLEHHOe COo-
XpaHeHue ypoxasi 1 ero npaeuibHas 06paboTka, Npu 3ToM
Heo6XoAMMO MUHWMWU3NPOBATbL HE TOMbKO (PUHAHCOBLIE,
HO 1 BPEMEHHbIE PECYPChI, HE MEHEee BaXXHO OCYLLECTBSATh
nepexof OT YCTapeBLUMX TEXHOMOMUI K MPUHUUNMAIbLHO
HOBbIM. YXene306eTOHHbIE 3/1eBaTOPbl OTHOCATCS K TEXHO-
nornn, ytpaTmeLUeli CBOK aKTyaslbHOCTb, Ha CMEHY TakMMm
KOHCTPYKUUSIM NPUXoaAT cOOpHOMETa/lInYeckme 3epHo-
Bble CU/IOCbI MO MPUYMHE TOrO, YTO OHW MO3BONAIT Xpa-
HWUTb 3€PHO B KpPyNHOM o06beme. Ecnu cuctema n cnoco6b
XpaHeHus 3epHa nogo6paHbl HEBEPHO 1M 6e3 COOTBETCTBUSA
TEXHNYECKMM YC/TIOBUAM, NOTEPU ypoxKas MonpocTy Heus-
6GeXHbl, 60nee TOro, OHM MOrYT AOCTUTHYTb KPUTUYECKMX
nokasateneit (o1 20% A0 NONHOW NoTepun ypoxas) [6—7].

Mpu OTCYTCTBUM JO/MKHOM CUCTEMBI aspauun B 3epHO-
XpaHUnuwax noggepXxaHue 3afaHHbIX KaueCTBEeHHbIX MOo-
KasaTeneli Bopoxa fob6uBaloTCcsA 3a cueT nepemMeluvBaHns
3epHa. Mpu aTOM 3epHOBOI MaTepman UCMbITbIBAET MHO-
XECTBEHHblE MexaHW4YeckuMe BO3AelCTBUA TpaHCnopTu-
pyHOLLMX OpraHoB, YTO OTpULLaTEeNIbHO CKa3blBaeTCs Ha ero
kavecTtBe [8-9].

MNpuMeHeHe NONNMEPHbLIX KOMMO3MLNOHHLIX MaTepu-
anos (MKM), no cpaBHeHWIO C TPaULMOHHBIMY Cri/laBamMu,
obecneyrBaeT ymMeHbLUEHNEe MacCbl MeTaIIMYeCKOl KOH-
CTPYKUMN, yBENNYEHNE UX PECcypca, CHUXEHWe Tpyao- u
3HEepProemMKoCcTV U3roToBeHus getanein Ao 50%, noBbille-
HMe MPOYHOCTHBIX KAYECTB KOHCTPYKLMM, COKpaLLeHre Tpy-
[o3satpart npv Nno4roToske nponssoacTsa [10-11].

B HacTosllee BpemMa MMelTCA TEXHUKO-3KOHOMUYeCKne
nNpeanocbIfIKN 415 LWWMPOKOro npumeHeHus NMKM B pasnny-
HbIX OTpacnsax. PasHuLa B KOHCTPYKLMAX U3 MeTasl1a U KOM-
No3NTHOro MaTepuana npeAcTaBneHa Ha pUCyHKe.

OCHOBHbIMU [OCTOMHCTBaMM CTEK/IONIaCcTUKOB Nepep,
TPaAnLMOHHLIMY MaTepuranamMm ABASHTCS:

= Masiblii BEC 1 BbICOKas NPOYHOCTb;

* aHTUKOPPO3NOHHbIE CBOWNCTBA;

Puc. CpaBHEHME KOHCTPYKLWIA N3 MeTasINa C KOMMNO3UTHLIMN
Fig. Comparison of metal structures with composite

Py6.

Cranb

KOMMO3UTHBI
matepuvan

HepxasetoLwiasn
CTa/lb

Pa6oTbl No 06paboTke (KOPPO3Usi NOBEPXHOCTN)
. O6CnyXrBaHNe NOBEPXHOCTM (OKpacka)
MoHTaxHble paboTbl (3a3emneHne, KpaHoBble paboTbl)

MoaroToBKa K aKcnyaTaumm (ceapka, cbopka
KOHCTPYKLMI Ha 06bekTe)

. MaTtepuan
. MpoekTuposaHue
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Tabnmuya 1. XapakTepucTMKU maTepuanoB

Table 1. Material characteristics

XapaktepucTtuka

Koppo3us

Bec

YaenbHbIli npegen npouy-
HOCTW (ON51 MeTa/lI0B
npegen Teky4yecTn),
m2/c2

YpenbHoe o6beMHoe
3M1eKTpUYeckoe conpo-
TBNeHne, OM X M
KoathdpuumeHT nuHein-
HOro paciluMpeHus, x108
rpag

Tepmuyeckve cBoiicTBa

Y[,aponpoyHoCTb
BospeiicTBre Ha okpy-

XatoLyio cpegy

MN3roToBneHne KoH-
CTpyKUuii

KcnnyaTauoHHbIe
3arpartsl

Yrnennactuk

Bbicokasi CTOMKOCTb
K KOpPpO31n

Bec Ha 40% nerye
cTtanu, n Ha 20%
nerye atoMMHUA

200-250

1,0-10%. O6nagaet
OVN3NIEKTPUYECKUM
noTeHLMaIom

0,12-6,5

Bbicokasa Tepmo-
CTOIKOCTb

He 6yeT NOCTOsIHHO
LethopmmpoBaTbCs
nog, Bo3aeiicTsnuem

He Bnnser

CyLuiecTBytoT
pasnuuHble MeToapl
npon3BoAcTBa
YINENNacTUKOBbIX
KOHCTPYKLMIA.
3avactyto TpebyeTcs
cneuvanm3npoBaH-
Hoe o6opyaoBaHue
1 KBaNNULMPOBaH-
HbIA NepcoHan

PeMoHTHbIE paboThbl
npoBogATca no
Mepe Heobxoan-
MOCTH

Creknonnactuk

BbiaepxuBaeTt
LUMPOKMIA cnekTp
XUMUNYECKNX
BELLECTB 1 He 3aBu-
CUT OT BNAXHOCTN
VAW NOTPYXEHUS B
BOAYy

Bec Ha 75 %
MeHbLUe, YeM BEC
ctanm v Ha 30 %
MeHbLUEe Beca anto-
MUHUSA

1700

1,0-1010, Bhicokuii
[M3NEeKTPUYECKUiA
noTeHuman

0,45-8,3

Xopowwii usonsitop
C HU3KOli Tepmnye-
CKoli npoBOAVMO-
CTblO

He 6yeT NOCTOsIHHO

ZLethopMmpoBaTbCs
nog, Bo3aelicTeuem

He Bnnger

MoXxeT 6bITb N3ro-
TOB/IEHA C UCMOb-
30BaHVEM MPOCTbIX
CTPOUTESTbHBIX

MNHCTPYMEHTOB. Jler-

Knii Bec no3sonsieT
Nerko TpaHcnopTu-
poBaTh 1 yCTaHaB-
nBatb

BoccraHoBneHne

LIBETOBOW OKpacku
no Mepe CHKEHWS
€e UHTEHCMBHOCTYU

Hepxagetowwas ctanb

HekoTopble Tunbl
HepXXaBerLLmx
cTasieli CKOHHbI

K 06pa3oBaHuio
MEXKPUCTIINTHOM
Koppo3un

MoxeT noTpe6o-
BaTbCA NOAbEMHOE
obopyaoBaHue ans
nepeABwXeHNs

1 ycTaHOBKuW. 1/2
AtoliMoB ToncTas
nnactvHa

240

MpOBOAWT TOK.
Mpeanonaraetcs
3a3emneHve

11,9-14,2

MpoBOAMT Tenno

MoXeT NoCTosHHO
LethopmmpoBaTbCst
nog, Bo3aelicTeuem

He Bnnset

O6nagaeT nnoxow n
TPyZAHoOI cBapvBa-
eMOCTbI0. TaXenblii
maTepuan Tpebyet
cneyunanbHoro
obopyaosaHus

NS BO3BEEHUA 1
yCTaHOBKM

TpebytoTca perna-
MEHTHbIEe PaboTbl He
pexe 1-2 pa3a B rog,
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AniomMuHwiA

MoXeT BbI3BaTb
rafilbBaHN4ECKyio
Koppo3uio

Nerkuii Bec. 1/3
Beca meay unm
cTtanm

50-440

MpOBOANT TOK.
Mpeanonaraetcs
3a3emneHve

19,6-26,9

MpoBOAUT Tenno

Nerko petopmupy-
eTcsi noj, Bo3aeit-
cTBUEeM

He Bnnger

Xopoluan o6paboTka
(cBapka, navika

UNN MexaHn4yeckoe
coefViHeHVe)

TpebytoTca perna-
MeHTHbIe PaboThl He
pexe 1 Brog

Depeso

Buonoruyeckoe n
aTmocepHoe BO3-
nelictBue, paspy-
weHne

YnenbHblii Bec 0,48

40-60

MoxeT 6bITb
NPOBOAALLMM NpU
HaMoKaHu1n

3,0-10,0

Hu3kas Tennonpo-
BOJHOCTb

MocTosiHHO
AecopmumpyeTcs
Wy noMaeTcs nog
BO34€eNCTBMEM

Cnocob6cTtByeT
VCTOLLIEHNIO NNECHBbIX
pecypcos

MoxeT 6bITb N3ro-
TOB/IEHA C UCMOb-
30BaHNeM NPOoCTbIX
CTpOUTENbHBIX
VIHCTPYMEHTOB

TpebytoTca perna-
MeHTHble paboTbl He
pexe 1 B rog

* CTOIKOCTb K yNbTpacmoneTy;

« HM3Kas TENOMNPOBOAHOCTb;

= 3Kcnnyartauus B LUIMPOKOM AMana3oHe Temneparyp —
ot -50 go +80 °C;

= OTHOCUTEe/IbHas NPOCTOTa 3AKCMyaTalmmn U PeMOHTa.

Hanbonee BocTpeboBaHHbIM MaTepuasioMm sBAseTcA
CTeK/I0NNacTuK, KOTOPbIA NO3BONSET U3roTaBMBaTtb Usge-
st NGO CNOXHOWM hopMbl, NP 3TOM U3AeNns U3 Hero
COXPaHST XXEeCTKOCTb, MPOYHOCTb U MMEeT MaUbiii Bec [13].

CTeknonnacTvk MNO3BOMSAET M34envMsam W3 Hero npe-
BOCXOAMTb CTa/lbHble, TaK Kak UMeeT syulume r3nKo-xu-
MUyeckne 0cobeHHOCTU. Ha HMX He AelicTByeT Koppo3us,
oKpyXatowas cpefa U pas/iMuHble XMMUYecKue cpefpl.
3TuM HabopoM CBOCTB 06ycaBNMBaeTCst fO/ITOBEYHOCTb
3TOro Matepuana, a cnefoBaTenbHO, U U3JeNnii U3 Hero.
CTeknonnacTvk MOXeT peLuaTtb Npobems! B chepe cTpoun-
TEeNbCTBA Ha PasHbIX YPOBHSX: Byb 3TO YaCTHbIN UM NPO-
MbILLUNEHHbI MacwTab [14-15].

[OBOpSi O KOMMO3WULMOHHBLIX MaTepuanax, Henb3s He
BCMOMHUTb 06 yrnennactuke. [leno B TOM, YTO OH OT/IM4a-
eTcs OT TPaAVLMOHHBIX MaTeprasnos, MOTOMY 4YTo obnagaeT

NOBbILLEHHOI YAe/bHO! NPOYHOCTLIO, XECTKOCTbIO, 60nee
HU3KMMW 3HAYEHUAMU IMHEHOTO YINIOBOTO pPacLUMpPEHUs 1
TpeHusi. Kpome Toro, oH 06/1a1aeT BbICOKOW CTOMKOCTbIO K
M3HOCaMm, K BO3[eliCTBUIO arpecCuBHbIX CPea ¥ NOBbILLEH-
HbIMM BO3MOXHOCTSIMM Nnepegaun Tenna. Takke cnegyet
OTMETUTb YCTa/IOCTHYIO MPOYHOCTb, KOTOpas ocTaeTcs Ha
BbICOKOM YPOBHE MPW pasHbIX TUNax Harpysku. Gonbluyto
yacCTb METAIINYECKUX U AaXKe KOHCTPYKLUMOHHbIX MaTepua-
JIOB YIMENIacTUKN NPEeBOCXOAAT MO 3HAYEHUSIM MPOYHOCTU
N KECTKOCTH.

CpaBHeHUWe CBOICTB CTEKIONIacTvKa 1 yrneniactuka ¢
TPaAULMOHHBIMU MaTepuanamm npeacTas/eHbl B Tabnuue.

Kak BnaHO 13 Tabnuupl 1, KOMNO3ULMOHHbIE MaTepua-
Nbl 06N1aal0T HEKOTOPLIMU MPenMyLLLecTBamMu nepes, Tpa-
AVUMOHHBIMW. HO BbIiCOKasi CTOMMOCTb Cbipbsi U [OPOro-
cTosillee o6opyaoBaHue A5 NPOM3BOACTBA U3Lenuii 13
yrnennactTuka no3BOASIOT CAENaTb BbIBOA O MpeuMyLle-
CTBEHHOM MPVMEHEHMN CTEK/NONIACTMKA B Ka4ecTBe MaTe-
pviana ans U3roToBeHNs CUNOCOB.

Koppo3noHHas CTOMKOCTb — HECOMHEHHOe NpenMyLLe-
CTBO CTEK/0ONNacTVKa nepeg ctasbto. MMEKOCTb KOHCTPYK-
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L KOMMO3UTOB, B OT/IMYME OT METAI/IOB, AAET UM 60/bLUe
BO3MOXHOCTE A/19 NpUMeHeHVsi. MHorve gropMbl, KOTO-
pble HEBO3MOXHO UM 3KOHOMUYECKW HEBBLIFOAHO U3rOTaB-
NMBaTh U3 CTa/N, AIFOMUHUSI C OTHOCUTESIbHOM IEFKOCThHO
M3roTaB/MBAKOTCS M3 KOMMNO3MTOB. Bnarogaps ceolicTBam
CTEK/IONNACTMKA, @ UMEHHO €ro NIerkocTu, KOHCTPYKUuUM
13 Hero 6yayT BeCUTb MeHblUe, YeM M3 CTa/v, XOTA Ha
NMPOYHOCTU U3LENUA ITO He OoTpa3uTcs. CTeKIonnacTukm
O4YeHb M/I0X0 NPOBOAAT Tenao, CPaBHUMO C MPOBOAUMO-
CTbl0 [lepeBa, a Takke VMelT psaf APYrUx NpenmMyLLecTs.
HanprmMep, oHY He NofBepXXeHbl BNSAHMI0 6MOTOTMYECKUX
peareHTOB, BOAbl, aTMOC(EpPbI, a WX MPOYHOCTb paBHa
NPOYHOCTU CTa/IU. HeaoueToB, NPUCYTCTBYIOLWMX Y TEPMO-
NNacToB, CTEKNOMNIACTVKA NINLLIEHI.
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ero xpaHeHus nosienseTcs 60/bluas akTyabHOCTb. s
YCMewHOoN peannsaunyM COXpaHeHUs MPOAYKTOB Heoo6-
XOIMO HauaTb MO/b30BATLCS HOBLIMW XPaHUINLLAMMU.
O6palllasich K AaHHbIM UCCNEeA0BaHNAM, MOXHO YBUAETD,
UTO KOMMO3ULIMOHHbIE MaTepuasbl MOMOrYT YAyUllUTb
9KOHOMMYECKYI0 3(PEKTUBHOCTL M 06ecneunTb coxpa-
HeHVe XOPOLUUNX NOTPEeBUTENbCKUX XapaKTEPUCTUK 3epHa.
Hanpumep, cTeknonnacTuk Xxopowo cebs NoKaxeT, ecnn
€ro 1Ucnosb30Bath A/ NPOU3BOACTBA KapKkaca 1 06LnB-
K/ 3epHOBOro pesepsyapa. MpeumyliecTsa aToro mMare-
pviana NnpMBOAWINCH Bbille, HO CTOMT OTAE/NbHO OTMETUTb
€ro NIerkocTb, OT KOTOPOI HamnpsiMyld MOXeT 3aBUCETb
YPOBEHbL C/IOXHOCTU B CTPOUTENLCTBE XpaHunuLy. Cokpa-
LEeHNe NoSb30BAaTE/IbCKUX TPAT, HU3Kas LieHa 3aKynoUHbIX
mMaTepuasnoB, 6osiee Hu3Kas TENIONPOBOAHOCTL (ecnu
CpaBHMBATL C TPAAULIMOHHLIMI aHanoraMmm) — Bce 3T0 B
60/bLUOV CTEMNEHN BNUAET HA COXPAHHOCTb YpOoXasi, MoTO-
MY 4TO NO3BONAET AO6UTLCA MEHLLLETO B/IMSIHUAS BHELLHWX
KTMMaTUYECKNX YCNOBUIA.
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BUK-aHanus png oueHKn KkayecTBa
MAca

PE3IOME

KauecTtBo Msica 1 MACHO NPoAyKLMM CEroAHa He06X0AMMO OLLeHVBATb N0 MHOTVM Na-
pameTpam 6bICTPO W OnepaTUBHO, OCOOGEHHO B TEXHONOMMSX NepepaboTKu Ha pasHbIX
aTanax. B nocnefHue rofibl MHTEHCMBHO pa3BuBaeTCs NPUMEHEHUE MeTofa BvKHe
nHgppakpacHoii (NIR, BMK) cnekTpockonuu n3-3a BO3MOXHOCTW GbICTPOro NPOrHo3u-
poBaHWs Ka4yecTBa Msca, WAEHTUMDUKaLMKU MAca U MACHBIX NPoayKToB. B 0630pe 06-
cyxgarorca npuHumnel BUK-aHanmsa, cnocobsl Npo6onoaroToBKy U pesynbTathl Kou-
YECTBEHHOT0O aHaIM3a Ha NprMepe MSACa roBSANHbI M MACHBIX NPOAYKTOB.

NIR analysis for assessing meat
quality

ABSTRACT

The quality of meat and meat products today needs to be assessed by many parameters
quickly and efficiently, especially in processing technologies at different stages. In recent
years, the use of the near infrared (NIR) spectroscopy method has been intensively
developing due to the possibility of quickly predicting the quality of meat, identifying
meat and meat products. The review discusses the principles of NIR analysis, methods
of sample preparation, and the results of quantitative analysis using the example of beef
meat and meat products.
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BeeneHue

Bo3pacTatowme TpeboBaHNs NnoTpebuTenei K kKauecTsy
MsiCa U MAICHOW NpoAyKUuMK OnpeaensoT pasButmie u LWn-
poKoe NPUMEHeHMEe Ha MpPakKTUKe HOBbLIX KauyeCTBEHHbIX U
KO/IMYECTBEHHbIX AKCMPecC-MeTOA0B KOHTPOS KadyecTsa.
TpaAnUMOHHbIE METO/bl aHaNIM3a CEro4HsA NCNOJb3YHOT, Kak
npaBwno, TONbKO KakK apouTpakHble, MOCKOMbKY U NOTEHLM-
oMeTpus, 1 XpomaTtorpagusi, 1 aTOMHO-a6COPOLMOHHBIN
meTtoa n ap. (TOCT 34159-2017) aBnsatTCA OANTENbHBIMUA,
TPeb6yHT TOKCUMUYHbIX PaCTBOPUTENEN 1 peareHToB, cneuu-
aflbHOro n1abopaTtopHOro ob6opyAoBaHWs U MOMELLEHUIA,
3Hepro3aTpartHbl. B ¢BA3U ¢ aTMM ¢ koHua 90-x rogos 20
Beka pa3paboTka ObICTPbIX, 3IKOMOrMYeCcKM 6Ge30MacHbIX
METOZ0B OLEHKN, NPOrHO31MPOBaHUA KayecTsa Msca, NAeH-
TnKauumn MACHOM NPoAyKLUMN NpuUBENa K pasBuTUO Tex-
Honoruin 6amkHen nHpakpacHoii (BUK) cnekrpockonuu.
BWK-aHanu3 B arponpoMbILLIEHHOM KOMMIEKCE NPUMEHSI-
10T 47191 OLLEHKM KayecTBa OBOLLHOWN NpoAayKumn [1], BONOKHa
NPSAAWIBHBIX KYNbTYP U CEMSH Mac/nyHbIX [2,3], 3epHOBbIX
KynbTyp.

BAnXHAS MHpakpacHas CNeKTPOCKONUS perncTpupyet
nornoweHne aNeKTPoOMarHMTHOro N3lyyeHus B ananasoHe
ONvH BONH oT 750 po 2500 HM. BUK-cnekTpbl cogepxar
NosIoChbl NOMMOLWEHNS B NEPEKPbIBAIOLWMNXCA A/IMHAX BOJH,
YTO COOTBETCTBYIOT 06epPTOHAM M KOMOGUHAUMAM Kosneba-
TesbHbIX YacToT, Bknovawwmx C—H, O—H 1 N—-H xnmnue-
CKue cBa3u [4, 5]. CnekTp yHVKaneH ana obpasua u cogep-
XaT AaHHble, CBA3aHHbIE C XMMUYECKUMUN N (PU3NYEeCKNMM
CBOIiCTBaMU OpraHnyYeckmnx Monekyn B o6pasue, T.e. Xxapak-
TEPU3YHOT Ero XMMMUYECKMIA cocTas [6].

B nocnepHee Bpems ycunus 6bliv cCOCpefoTouveHbl Ha
NPVYIMEHEHNN 3TO TEXHOMOTUN K aHaIN3y CBEXEro Msca, B
061acTu OLEHKM KayecTBa Msca, KOCTHOW Myku [7,8], Kop-
MOBbIX [06aBOK C MCMO/MIb30BAaHUEM MeTOofa OTpakeHUs
[9,10]. Pa3paboTaHbl ycOBepPLUEHCTBOBaHHblE B/K-aHanm-
3aTopbl cepun SpectraStar XT ¢ paclUMpeHHbIM CreKTpasib-
HbIM AnanasoHom A0 2600 HM, YTo 06ecrneymBaeT ObICTPbIN
W TOYHbI/ @aHaIM3 OCHOBHBIX NOKa3aTtesnei kayecTsa cenb-
CKOXO35IiICTBEHHbIX (3€pHO, KOpMa, KOMBMKopMa, KOM6U-
KOPMOBOE CbIpbe 1 T.4.) U NuLeBbIX (MACHOE Cbipbe, Nosy-
habpukatbl, konbacHble N3aenns, Cbipbl, Macno, nevyeHobe,
W T.4.) NPOAYKTOB. [Npy NOMOLLM MH(DPaKpPaCHbIX aHanmM3a-
TOPOB ONpefenalT TakMe nokasaTenu, Kak Bniara, npore-
WH, KnetyaTka, Xup, 30Ma, Kpaxmasl, IMTHUH 1 gpyrve (8
TOM 4MCre aMUHOKMCAOTbI B Cbipbe) B TBEPAbIX, Pa3MOono-
TbIX, HEPa3MO/OTbIX, XUAKNX N NACTO06Pa3HbLIX NPOAYKTaX,
C UCNoNb30BaHNeM cTaHAapToB oTpaxkeHus NIST, nepsuy-
HbIX CTaHAapTHbIX 06pa3yoB (SRM). MNpoaomKnTenbHOCTbL
aHasnv3a Ha Bce nokasarteni COCTaB/sieT OKO/I0 O4HOW Mu-
HyTbl. B npnbope ncnonb3osaH MOHOXPOMATOP Ha OCHOBE
ANPaKLMOHHON peLlleTKn ¢ npeaBapuTesibHbIM pasfioxe-
HMEM W3/ly4eHMs B CNeKTp, 3anarteHToBaHHas aBToMaTtu-
yeckas HacTpoiika A4/IMH BOJH NMPU KaKA0M CKaHMPOBaHWN.
MpreMHMK NHPaKPaCHOr0 U3Ny4yeHns Ha OCHOBE apCeHu-
na nugusa-rannuna (InGaAs) obecneunBaeT cTabu/ibHblE Xa-
pakTepuCTMKN, BbICOKOE OTHOLLEHNe curHan/wym n 6onee
BbICOKYH CTaBUNbHOCTb.

OueHKa XMMNYeCKOro coctaBsa Msica UMeeT BaXKHOe 3Ha-
YeHne B CBA3U C ero B3auMOCBA3bl0 C Ka4eCTBEHHbIMU U
BKYCOBbIMW XapakTepmcTukamu, none3HoCTbo NPoayKTa u
B/IMSIHNEM Ha 340poBbe noTpebuteneii. NIR ncnonb3yroT
4Na onpefeneHns BHYTPUMBILLEYHOTO COAEPXKaHUs Xmpa,
6e/Ka B roBsiavHe 1 CBUHMHE NpPUY YCI0BUX FOMOreHn3aumnm
06pa3syos [10]. OTMeueHo, YTO B 3aBMCUMOCTHM OT cocTaBa
KOPMOB C MOACO/IHEYHUKOM, SIbHAHBIM CEMEHEM XUMUYe-
CKuii cocTaB Msca roBSAUHbI Pa3inyacs, B T.4. N0 XUPHO-
KUCNoTHOMY cocTasy [11].

Takum 06pa3om, pes3ynbTaTbl MCCNefoBaHWl MOKa3bl-
BaloT, uto BUIK-cnekTpockonusa cnocobHa B MacCOBbIX
aHaInm3ax ycnewHo KOHKYpMpOoBaTh C K1acCUYECKUMWN XN-
MUYECKUMU MeToA4amMu NS OnepaTuBHON OLLEHKN XUMUYe-
CKOro cocTaBa Msca 1 MACOMNPOAYKTOB, UCMONb30BaHUN B
yrnpas/ieHNN Ka4eCTBOM 1 KOHTPOJ1E TEXHO/IOMMYECKMX NPO-
LLeccoB.

[MOCKO/IbKY MACO ABNSAETCA OCHOBHLIM MCTOYHUKOM NN-
NnA0B B paLnoHe YenoBekKa, TO BaXKHO KOHTPO/IMPOBATL ero
XXMPHOKMCNOTHbIV COCTaB B CBA3M C pekoMeHaaunsmm BO3
MO CHWKEHWNIO O6LLLEr0 NOTPEBNEHNSA XNPOB U HACBILLEHHBIX
XWPHBIX KUCNOT NPU OLHOBPEMEHHOM yBe/IMYEHUU NoTpe-
6/1eHMA NONNHEHACDILLEHHbIX XUPHbIX KNCNOT [11]. B aTOM
cnyvyae BMK-aHann3 no3BonseT onepaTtnBHO KOHTPOIMPO-
BaTb XXMPHOKNC/OTHBIN COCTaB MACa C BbICOKOV TOUHOCTbIO
MoZenen NporHo3npoBaHMsa B 3aBUCMMOCTM OT Coepxa-
HWUS1 XKMPOB M COCTaBa XMPHbIX KNCNOT [12], oueHke uncna
[OBOViHbIX cBA3eM, cBazeit C-H [13]. OCHOBHbLIMU UCTOYHUN-
Kamu NOIMHEHACHILLEHHbIX XUPHbIX KNCNOT B MACE AB/IAIOT-
cs hochonmnuabl, KOTOpbIe HAXOAATCA B N1asMe 1 BHyTpn-
KNeToYHbIX MembpaHax, B OT/iMune oT TpraLunrnmLeponos,
KOTOpble HaxoAAaTCsA B OUCKPETHbIX BbICOKOKOHLEHTPUPO-
BaHHbIX NUNUAHbLIX Kannsax. Koppenaums cnekTpasibHbIX
JaHHbIX cnekTpockonun NIR ¢ abConoTHOW KOHLeHTpauu-
el XnpoB 60n1ee ToyHas, Tak kak nornoweHne NIR 3aBnucuT
OT KONMuecTBa MOMIEKYIAPHbLIX CBA3€El B OpraHNyeckon ma-
Tpuue [14,15], ytTo NnoaTBepxAaeTCcs pesynbratamMmm aHain-
3a rOMOreHN3MpPOBaHHOW roBSAMHbI Ha CoAepXaHue Xxupa
1 XXMPHbIX KUCNOT, IMHONEBOIA KNCNoThl [15,16].

Mcnonb3oBaHue crnektpockonun NIR B KayecTtBe He-
pas3pyLualoLLero n 6LICTPOro aHaIMTUYECKOro MeToga A
uene KOHTPONA KayecTBa Msca MOXeT MpefcTaBnsATb
WHTEpec AnA npovssBoguTenein n msconepepabdatbiBato-
Wwnx npegnpuatuid. Tak, TEXHONOrM4yeckne napameTpsbl,
Takme Kak BOAOyAepXxmBaloLlias crnocobHOCTb, uBeT 1 pH
ABMIAOTCA BaXHbIMW KayeCTBEHHbIMU XapakKTepuctukamm
msaca. NIR cnektpockonua npurogHa Ans CKPUHWHIOBbIX
Leneli oueHKN Taknx nokasatenein [16-19]. Mpu oueHke pH
BWK-cnekTpockonus noaxoauT Ans CKPUHWHIa obpasLos
roBaguHbl [17, 20]. Noka3aHo, YTO 3HaYeHns pH Bapbupy-
HoTCA Mexay ob6pasuamu, B 3aBUCUMOCTU OT MPaMOpPHOCTH
[21], cTeneHn nM3MenbYeHUs, YTO BaXHO /19 TEXHOIOMOB
[19].

BnvmxHas nHpakpacHas cnekTpockonus 6bina npote-
CTMpoBaHa A8 MPOrHO3MpPOBaHWA APYrMxX TeXHOoMornye-
CKMX 0COBEHHOCTEM, TakMxX Kak CNOCOBHOCTb yaepXusaTb
Boay. Mprnemnemble ypaBHeHus BUK-aHanusa gna uenei
CKPWUHMHra 6b1511 pa3paboTaHbl Ha NpUMepe roBsanHbl. Tem
He MeHee reTeporeHHoCTbL 06pa3L 0B MAca U HU3Kas MOBTO-
pSeMOCTb N3MEepEeHUIA BaroyaepxusaroLLeli cnocobHoCcTr
Msica 6bINn yKa3aHbl B Ka4eCTBE BO3MOXHbIX MPUYNH Orpa-
HWYEHHOl cnocobHocTM cnekTpockonun HUP nporHosu-
poBaTtb CTapeHue 1 notepu npu Bapke [22, 23]. Takxe no-
Ka3aHa BO3MOXHOCTb BUK-aHanusa gna knaccudumkaunmn
rOBSDKbUX TYLL MO HEXHOCTK [24].

B nocnegHue rogbl B CBA3M C peKoMeHJauusaMm no nura-
HWO, NPeANoXeHHbIMU BO3, n3yyaetcs HECKObKO cTpaTe-
TV ynyylieHns coctaBa NPOAYKTOB XMBOTHOMO NMPOVCXOX-
OeHunA, npefHa3HavyeHHbIX 4719 NoTpeb/ieHns YenoBeKOM,
Hanpumep, MoAyMpyoLLas reHetuka n gueta [25]. OgHako
NOBbILLEHHAA KOHLEHTPauUns ANeTUYeCKNX HeHaCbILLEeHHbIX
XXUPHbIX KUCNOT MOXET OKa3blBaTb HEraTMBHOE BUAHNE Ha
KayecTBO XMPOB. Pe3ynbTatbl UCCNefoBaHWi MoKasbliBa-
I0T, YTO, HanpuMep, B KONBGaCHbIX U34EeNNAX MOXHO C Bbl-
COKOW TOYHOCTbK OLLEHWUTb NPOUIIb XMUPHBIX KUCNOT [26]
C y4eTOM TOro, YTO KONGaChbl MMEIOT C/IOXHYH MaTpuLly,
COCTOSILLYIO M3 MSACHBIX 1 XXUPOBbLIX CMECe, NOMyYeHHbIX
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13 pas/NyHbIX aHaTOMUYEeCKMX 06nacTeii U NoTeHunanbHo
pa3NnyHbIX BUAOB XUBOTHbIX. [/19 3TOro paspaboTaHbl Ka-
nmoposkn NIR g1 CNOXHBIX MPOAYKTOB N HETPaANLMOHHbIX
aHa/INTUYECKNX MNapamMeTpoB, Hanpumep, A8 KOHTPONs
XVPHOKMCNOTHOIO COCTaBa XUBOTHbIX, KOPMALUMXCH pa3-
NMYHBIMW AneTaMu, 6bICTPOro KOHTPOA kavecTBa konbac.
Takas Hhopmaunsa MOXET ObITb MCNOMb30BaHa A/151 OLEHKN
CpOKa XpaHeHus KonbacHbIX U3LeNnii, AONOMHUTENbHOW Xa-
pPaKTEPUCTUKN NULLEBOW LLEHHOCTMW, Hanpumep, A5 OLEHKN
cofepXaHusi conei n cBo60AHbIX aMUHOKMCOT [27].

CerofHa noTpe6buteny fAenalwT akueHT Ha acnekrax
MACa, CBA3aHHbIX C KAYeCTBOM, TaKMX KakK XapakTepucTu-
K1 XWMBOTHBIX (BMA, Nopoja), reorpaduyeckoe npomucxox-
JeHve, cuctema KopmaeHusa u ap. Mo mepe paclumpeHus
BO3MOXHOCTEN ob6ecneveHnss AauddepeHLMpPOBaHHOIO
MsiCa U MACOMPOAYKTOB MOBbLILLEHHbIMU KayeCTBEHHbIMMN
XapakTepucTtvkamu NnoTpebuTenn rotosbl NNaTUTh 3a Takne
npoaykTbl [28]. UTo6blI rapaHTMpoBaTtb, YTO notpeburtens
He 06MaHbIBaIOT NPY NPOAAXe MSAca U MACOMPOAYKTOB C
Yy4eTOM KayecTBa, NPOUNCXOXAEeHNs, Buaam, TpebyoTcs 1H-
CTPYMEHTbI A1 6bICTPOro M YCrewHoro noATBepXxaeHus
3TUX NapameTpoB.

BVK-cnekTpockonuio ycnewHo NpuMeHsoT Ans uenemn
MAEeHTUNKaLMM KPYNHOIO POraToro CKOTa, laMbl Y KOHUHbI
C TOYHOCTbH A0 100% [29, 30], 415 OLLEHKN, Hanpumep, Ha-
INYNS CBUHMHbI B TeNaYbe konbace [31], knaccudurkaumm
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HOBOCTU-HOBOCTU-HOBOCTU-

KopoHaBupyc cBUHEN MOXET
npeAcTaBNATbL Yrpo3y Ang Yenoseka

Wccneposatenn n3 YHuBepcuteta CeBepHoli KaponvHbl
B Yanen-Xvnn npuwwnn K MHEHWIO0, YTO KOPOHaBMpPYyC, KO-
TOpbIVi MopaxaeT CBUHel B Kutae, MOXeT nepegasaTbCs
nogam. Peyb B JaHHOM crlyyae uaeT O KOPOHaBMPYCe CUH-
Apoma ocTpoii anapen (0 SADS-CoV). dkcneprMeHTaslbHO
amepuKaHCKUMW yyeHbIMM BbIN0 AOKa3aHo, YTO BUPYC CMo-
Cco6eH BOCNPOMN3BOANTLCS U B KNETKAaX YenoBeka. Y CBUHeN
OH BbI3bIBAET 3260/1€BaHUSA NULLEBAPUTENIbHO CUCTEMbI —
CW/IbHYIO AVapeto 1 PBOTY M 0COBEHHO OMaceH A5 MOpPOoCHT.
Mo pesynbTatam MNPOBEAEHHOIO0 WCCNefoBaHWA OTMe-
YyaeTcsl, YTO AaHHble BUPYCbl MOTYT OKa3aTbCA OMNacCHbI-

MW 13-3@ UX CMOCOBGHOCTM BbICTPO NepegaBaTbCs Mexay
Bugamu. MNMoka He 6blM yCTaHOBMIEHbI ClyYyan 3apaxeHus
SADS-CoV cpeau ntogeit, Ho naHaemus SARS-CoV-2 sicHo
[ana noHsATb, YTO KOPOHAaBUPYChl XXMBOTHbLIX MOFYT fnepe-
LaBaTbcs Noasm. Bbino ycTtaHOBNEHO Takxke, YTO K BUPYCY
YyBCTBUTE/IbHbI Pa3/INYHbI€ TUMbI KTETOK M/IEKOMUTAKLLNX,
B TOM YMC/IE K/TETKM JIEFKUX U KMLLEeYHMKa YenioBeka. B otan-
yne OT BbI3BABLUErO HbIHELHIOW naHaemuio SARS-CoV-2,
Bupyc SADS-CoV 6bicTpee pa3MHOXaeTCs He B Nerkux, a
B KULLEYHUKE.

B nccnegoBaHum oTMeYaeTcsi, YTO BMECTE CO CMOCOBGHOCTHI0
6GbICTPO pa3MHOXaTbCs B KETKaxX ENKUX U KULLIEYHMKA Yeno-
BEKa BMPYC AEMOHCTPUpPYET TakkKe U Cepbe3Hblii MOTeHUU-
a/IbHbI PUCK BO3HMKHOBEHWA 3a6071eBaHnA B OyAyLLEM KaK Y
nogen, Tak n'y Nonynsiuuii XKMBOTHBIX.
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MpuHunnel audpdepeHunauum
CUCTEeMbl MaLUVH gNe yoopku
NbHA-A0ryHUA C YY4eTOM YPOBHS
MHTEHCUBHOCTU TEXHOJIOIUN

PE3SIOME

AKTyanbHOCTb. [71aBHOI NPO6/1EMOI OTPAC/IN IbHOBOACTBA SBNSETCS €€ He0CTaTou-
HOe TeXHMYECKoe 06ecneyeHre. ITO He NMO3BOISET BbIMO/HSATL TEXHOOTMYECKUE One-
pauuy no BO3AeNbIBaHUIO 1 YGOPKe JibHa B YCTAHOB/IEHHbIE arpOTEXHUYECKUE CPOKY,
YTO NMPUBOAMT K CYLLLECTBEHHBIM NOTEPSIM U Mopye ypoxas. OgHUM 13 nyTeit obecne-
UeHust pocTa AhPEKTUBHOCTY MPOU3BOACTBA 1 KOHKYPEHTOCTIOCOGHOCTM /IbHOMPOAYK-
LMK SIBNISIETCS MOBbILLIEHWE YPOBHSI TEXHNYECKOI OCHALLEHHOCTY OTpac/iu nyTem npu-
MEHEHWS BbICOKOMPON3BOANTE/bHbIX SHEPTOHACHILLEHHbIX MaLLWH, NPOFPECCUBHBIX
VHTEHCUBHbIX TEXHOMOT WA,

Pesyana'rbl. B cTaTtbe npeanoxeHbl MHHOBALUWOHHbIE TEXHUYECKME peLleHus and
y60pKM nbHa 1 NoApaboTKu TbHOBOPOXa, NPeACTaBneHa NepecnekTyBHas cuctema ma-
LNH ANA NPUMEHEHUA NHTEHCUBHbIX TEXHONOTUIA. YCTaHOBneHO, 4YTO NPU NPUMEHEHUN
HOBbIX TEXHUYECKNX CPEACTB YBENNYMBAETCA NPOU3BOANTENBHOCTB A0 50% 1 6onee no
OTAE/IbHbIM MallHaM, CHMXatoTCA 3aTpaTbl Ha BbINO/IHEHNE TEXHO/IOTNYECKUX onepa-
Ui Ha 30—35% 1 ce6eCTOMMOCTbL MPOM3BOACTBA CEMSIH U SIbHOTPECTI.

Principles of differentiation of the
system of machines for harvesting
fiber flax, taking into account the
level of technology intensity

ABSTRACT

Relevance and methods. The main problem of the flax industry is its insufficient
technical support. This does not allow performing technological operations for the
cultivation and harvesting of flax in the established agrotechnical terms, which leads
to significant losses and damage to the crop. One of the ways to ensure the growth of
production efficiency and the competitiveness of flax products is to increase the level of
technical equipment of the industry through the use of high-performance energy-rich
machines, progressive and intensive technologies.

Results. The article proposes innovative technical solutions for harvesting flax and
processing flax, a promising system of machines for the use of intensive technologies is
presented. Itis established that the use of new technical means increases productivity by
up to 50% or more for individual machines, reduces the cost of performing technological
operations by 30—35% and the cost of production of seeds and flax.
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BeepeHne

OpfHOWM N3 NPUYMH HU3KOM 3PEKTMBHOCTN NPON3BOA-
CTBa B /IbHSSHOM NOAKOMI/IEKCE SIBASETCHA HegocTaToyHas
TexHM4Yeckas OCHalleHHOCTb 60/bLUMHCTBA Ce/bCKOX03AM-
CTBEHHbIX TOBApONpPOM3BOAMTENEA.

CyuwiecTBytollasi cMcTemMa MallMH U TexHonoruii ans
y6OpKN NbHA-A0MTYHUA TpebyeT COBEPLUEHCTBOBAHUA B
CBA3M C N3MEHEHMEM IKOHOMUYECKMX YCNOBUIA MPOUN3BOA-
CTBa M HOBbIMW 3aga4amMu OTPac/iv Mo MOBLILIEHWIO Kaye-
CTBA W KOHKYPEHTOCMOCOGHOCTN OTEYECTBEHHOW JIbHO-
npoAyKumun. B cBsi3M C BbICOKMMM TEMNaMu pocTa LeH Ha
roproye-cMasouHble Martepuanbl WU Apyrve marepuasnb-
HO-TEXHUYECKNE PEeCYpPChbl BECbMa aKTyaslbHbIMU ABMSOTCS
BOMPOCHI pa3paboTKn 1 CO34aHNS BbICOKONPON3BOANTE b=
HOWM MHOrO(OYHKLUMNOHA/IbHOM TEXHUKU O/151 YOOPKN ypoXKast
Nno pas/IMyHbIM TEXHOMOrUSIM, MalUUH A5 NPUroTOBNEHUSA
TPecTbl, TPAHCMOPTHbIX CPEACTB AJ/151 NEePEeBO3KUN /IbHOChI-
pbs, aHeprocbeperaroLLmMx KOMMNIEKCOB A/1S1 CYLIKA U ne-
pepaboTKM CEMEHHOIO BOpOXa U T.4., a Takke NPUMeHeHne
Pa3NNYHbIX MHTEHCUBHbIX TEXHOIOTUIA.

MeTtoauka

WceneposaHua nposoaunu ¢ 2018 no 2019 roasl. B pa-
60Te NCNonbL30Ba/IM METOANYECKNE PEKOMEH AN OTeve-
CTBEHHbIX U 3apybeXHbIX AesiTeNneil Hayku, KoTopble n3yva-
M Npo6nemMbl TEXHUKO-TEXHOMOTNYECKOW MOoAepHU3aunn
NbHAHOIO Noakomnnekca [1, 2, 3], a Takke pykoBoACTBOBa-
ICb AaHHLIMW PernoHasibHbIX OpraHoB ynpasneHus AMK.
O6bekTaMy UCCnefoBaHUs  ABNAIOTCS WUHHOBAUMOHHbIE
TeXHUYeCKMe CpefcTBa A1 MPOU3BOACTBA /ibHA U Monyye-
HWUSI CEMSIH, NCMbITaHHbIE Ha NoceBax NbHa-gonryHua 8 AO
«HepnbCknii nbHO3aBoA» KanssnHckoro paioxa (600 ra),
konxo3e «Mup» TOPXOKCKOro pairioHa TBepckoi obnactu
(50 ra), AO «LlekcHa» LLlekcCHUHCKOro paioHa Bonorog-
ckoli obnacTtu (350 ra), OO0 «Teepckas AlMK» BexeLlkoro
paiioHa TBepckoi o61acTy (NoceBHas NoLwaab Xo3ancTea
3000 ra).

PeaynbTaThl UCCriefoBaHU

Mo pe3ynbTaTtam MccnefoBaHUn HanMuns, COCTOSHNSA U
noTpebHOCTM B TEXHUKE B JIbHOCELWMX X03AicTBax Poc-
CUK, YCTaAHOB/IEHO, YTO 0O6ECNEeYeHHOCTb Cneunann3un-
pPOBaHHOW NIbHOYGOPOYHON TEXHUKOW Ha CyllecTByloLime
nocesHble naowaau (nopsaka 50 Tbic. ra) 4OCTUIIA KpU-
TWYECKOro YpOBHA U cocTasnsdeT meHee 65% OT Hopma-
TMBOB [4]. Takoe NonoXxeHne NPUBOAMUT K HEBLINOSHEHWUIO

KOMM/IeKCa arpoTeXHOMOMMYECKMX onepauuii, 3ararnBaeT
CPOKM y60pKM nbHa (80 3 mecsueB BMecTo 25—-30 aHell),
CHMXaeT KayeCTBO CbIpbsA (IbHOTpecTa He npesbiwaeT Ne 1
npv BnAoBoM KadecTse ypoxas Ne 1,5-2,0) n nogsepra-
eT nopue v rméenn yactn ypoxas. Mpn 3ToM NbHO3aBOoAbl
BbipabaTbiBalOT /IbHOBO/IOKHO KpaliHe HWU3KOro KavecTBa
(anmMHHOoe He Bbiwe Nel0, kopoTkoe — Ne 2, 3).

B cnoXumBLUMXCSA 3KOHOMMYECKNX YCNOBUAX (DMHAHCOBOW
HecTabnnbHOCTM CeNbCKOXO3SMCTBEHHbIE TOBAPOMNpPON3BO-
AnTenn He pacnonaratoT AOCTaTOYHbIMU pecypcamun A4S
BHEAPEHNs N UCMNO/b30BaHNA KOMMIEKCHOW CUCTEMbl Ma-
LUVH.

Mop npuHuMnamu auddepeHumaumm cucTemsl MalinH
cfieflyeT NoHMMaTb OCHOBHbIE TEOPETUYECKME MOJTOXKEHNS
BblJeNeHNs U3 eANHCTBAa 3aKOHOMEPHO PaCMONOXEHHbIX U
Haxo4sALLMXCS BO B3aMMHOM CBA3M YacTeli (3neMeHToB, Me-
XaHNU3MOB) KOMIM/JIEKCHOM MexaHu3auuu, aBTomMaTmsaumm
M po6oTM3aunn CenbCKOXO3ANCTBEHHOIO NPOW3BOACTBA,
BK/IOYAIOLLEN TeXHUYeckne W nporpaMmHblie CcpeacTBa
(undbpoBun3zauus), obecneumsalome CBOEBPEMEHHOE WU
6ecnepeboiiHOe BbINOSIHEHNE MPOLLECCOB BbipalLMBaHus,
npon3BoACTBa U NepepaboTKn fbHa-AONTYHLUA C MWHW-
MasibHbIMM 3aTpaTamun Tpyaa, (PUHAHCOBbLIX U MaTepuasb-
HbIX pecypcoB. OCHOBHbIE NPUHLUMMBI AnddepeHumaunn:
€/[JMHCTBO, KOMMJIEKCHOCTb, HEMPEPBLIBHOCTb, MOTOYHOCTb,
paLoHanbHOCTb.

Hanbonee O0TBETCTBEHHbIM 1 TPYAOEMKMM 3TarnoM npwu
NpPon3BOACTBE NbHA-A0NTYHLA ABnseTcs ybopka, Ha KOTo-
pyto pacxogyetcs okono 80% Tpypo3atpart [5]. CHuxeHne
3aTpaT Npy y6opKe NbHa-A0NryHLa ABASeTCS OCHOBHOM 3a-
Aadyei npy opMMpPOoBaHNM CUCTEMbI MALLIVH.

B 2019 rogy ®rBHY «®PegepanbHblii HAayYHbIA LEHTP
ny6sHbIX KynbTyp» (Aanee — PreHY ®HLL JIK) coBmecTHO
c MAO «MeH3maw» (r. MNeH3a) paspaboTan HOBbIF CNOCO6
y60pKN NbHA N MHOTOYHKUMOHA/BHBIA arperar gfis ero
ocyuiecTsfieHus [6]. B oTinume oT KracCuU4eckoi yoopku
NbHa NIbHOYH60POYHbIM KOMGAMHOM arperar ocyLlecTBnseT
Tepe6neHne cTebneli nbHa, O4eC CEMEHHbIX KOpPO6OYeKk,
paccTui o4ecaHHbIX cTebneil B NneHTy, 06MONOT OYeCaHHO-
ro BOpoxa 1 NepBrYHY0 OUNCTKY CEMSH (puC. 1).

MHOrogyHKUMOHaNbHBIA arperar sBAsieTcs Mnepcnek-
TUBHOW MaLUMHOW Ans y6OpKU NibHA U MOAYYEeHNs TbHOMPO-
OYKUUKN B BUAE CEMSAH M TPeCTbl. JlOCTOMHCTBOM TEXHOJ0-
rMn ABASETCH BblCOKas NPOV3BOAWTENIbHOCTbL arperara.
Ero npvmeHeHne no3sonseT Npov3BoAUTb YOOPKY fibHa B
onTUMasibHble arpoTexHuyeckne cpokm (10-12 gHein), no-

Puc. 1. MHorothyHKUMOHa/bHbI arperar gis yoopku fbHa (a — cxema, 6 — o6Lwuii BUA): 1 — 3epHOy60POUHbIN KOMbaiiH, 2 — TepebunbHbIi
annapart, 3 — o4ecbIBatoLLee YCTPOICTBO, 4 — MOMIOTU/ILHO-CenapupytoLLee yCTPORCTBO

Fig. 1. Multifunctional unit for flax harvesting (a — diagram, b — general view): 1 — grain harvester, 2 — top-lifting device, 3 — stripper, 4 — threshing and
separating device
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C/le Yero OH MOXEeT MCMNo/b30BaTbCsA
Ha ybopKe 3epHOBbIX U APYrUX ceflb-
CKOXO35IACTBEHHBIX KynbTyp. CoBMe-
LieHMe TEeXHONOMMYEeCKNX onepauni
Nno3BofseT CHU3NTb Cceb6ecToMMOoCTb
npon3BOACTBa CEMEHHOro martepunana
M TPECTbI B pe3y/bTarte 3KOHOMUU TO-
NAvBa 1 3/1IEKTPOIHEPINN Ha ero nepe-
BO3KY, CYLUKY 1 nepepaboTky. 10

[Ansa  BbINOMHEHUSA NocneayoLwmnx
onepaunini NPUroToB/IEHUSA NIbHOTpe-
CTbl M NOAPa60oTKN NbHOBOPOXa PIrEHY
®HL, JIK pa3paboTaHbl BbICOKONPOU3-
BOAMTE/IbHbIE MalUVHLI — BCMyLUMBa-
TeNb NIEHT NibHAa U CaMOXOZAHbIi 060-
pauvBaTterb, 3aHeprocbeperatoLas
Cylmnka ¢ cenapaluer nbHOBOPOXa,
NOTOYHAA /IMHUA [N OYNCTKN CeMsH
NbHa.

[Ana nosbiweHna 3hdheKTUBHOCTH

AGRICULTURAL MECHANIZATION

Puc. 2. Cxema nyHKTa CyLLKU 1 NepepaboTKu bHOBOPOXa: 1 — 3arpy30u4Hblii TpaHcnopTep;
2 — n3menbuuTens (hpesepHoe ycTpoiicTBo); 3 — rpebeHyartblii TpaHcnopTep;4 —
cenaparop NbHOBOPOXa; 5 — TpaHcnopTep, NepefaoLLmii 3 cenapatopa; 6 —
TpaHCMopTep 3arpy304Hblii B CyLLmnKy; 7 — cylumnka CKY-10/neH/; 8 — TpaHcnopTep-
pasgatumk; 9 — TennoreHepartop; 10 — rnasHbI BeHTUASATOP; 11 — aundichysop;
12 — WWHeK BbIrPy3KM U3 CyLIUIKKM; 13 — TpaHcrnopTep 3arpy3ku MOMOTUAKY; 14 —
monoTtunka MBY-1,5; 15 — Hopus; 16 — 6yHkep ceMsiH; 17 — NpuBOA CyLUNIbHOM
Kamepsl; 18 — nynbT ynpasneHns

Fig. 1. Scheme of the point of drying and processing of flax
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ybopKn nbHa-goNryHua paspaboTta-
Ha HOBas TEXHOMOrUs paunoHaIbHOWN
yb0pKM NbHa 1 co3faHa MalunHa ons
oyeca n 06MON0OTa /IbHOKOPOBGOUEK
HenocpescTBEHHO B TEXHO/IOTMYECKUX
JNINHUAX NbHO3aBOAO0B, KoTopas B 2019

3arpyska
NbHOBOPOXa

rYJJ.a.I'I eHue

NoNoEbI 1

rogy 6blna ycrnewHo BHegpeHa B Npo-
n3soacteo B OO0 «Teepckasa AlK»

CI

AW

Bexxeukoro paioHa TBepckoil obna- nwaHH?
cTun.

B KOM6GaNHOBO TEXHONOTUN OAHUM
M3 OCHOBHbIX HE[0CTaTKOB fBSETCA
BbICOKas 3aTPaTHOCTL npoLecca cyLl-
K1 1 NepepaboTKn CEMEHHOIo BOpoxa
Ha nyHkTe KCI1/1-0,9. YuuTbiBas, 4to
obopyaoBaHve [O/19 CEMeHOBOACTBA
/ibHa B HacTosiee Bpems B Poccumn
He npou3BOAWNTCH, a CyLecTBYylo-
Liee — mMeTa/l/IoeMKOE, HU3KOMpPous3-
BOAMTeNbHOE K TpebyeT [OCTATOYHO
60NbLWIOro pacxoga TOMAUBA, I3NEK-
TPO3Hepruw, npegnaraetca 6onee
COBepLUeHHas pecypcocbeperatoLwas
6/104HO-MOAyNbHAsA MHUA U 3ddek-
TWBHbI CNOCO6 CYLLKN U NepepaboTkn
NbHOBOpPOXa, pa3paboTaHHble PIBEHY
®HL, JIK (puc. 2) [7].

Ana  ocywecTBneHns npouecca
CYLUKM /IbHOBOPOXAa UCMO/b3YEeTCA HO-
Bas KapycesnbHaa cywwunka CKY-10/
NeH/, KOHCTPYKTUBHO U TEXHOMOMMYECKM OT/IMYatoLLascs ot
N3BECTHOW NPOTUBOTOYHOW CyLunnKu CKM-1.

[Ans cywku ctebnen nbHa nepes ManbHO-TpenasbHbIMU
arperatamu paspabotaHa WHHOBaLMOHHas 3Heprocbe-
peramooLias KOHBEKTMBHaA CylUU/bHaa MaluvHa Ans cnos
JIbBHOTPECTbI, (POPMUPYEMOTO MOC/Ie Pa3MOTKM PY/IOHa, KO-
TOpas Takke MOXeT MCMOo/b30BaTbCA MPU CyLLKE OTXOA0B
TpenaHnsa. [na BbIpaboTKM KOPOTKOro U MOHOBOJSIOKHA U3
TpecTbl pa3paboTaHa yHUBepCasbHas /IMHUA C Ae3uHTe-
rpaTopom, 3aMeHsoLWas CyLLecTBYHOLME TUMbI IMHWIA KO-
POTKOIO BOJIOKHA.

Mo gaHHbIM PIBY «AreHTCTBO «J1eH» U pernoHasibHbIX
opraHoB ynpasneHus AlMK cpefHuii pasamep 3atpart Ha BO3-
JenbiBaHve, y6opKy NibHa 1 noapaboTKy ceMsH cocTaBnset
33,0 TbiCc. py6. [8]. B Tabnuue 1 npeacraBneHa CTpPyKTypa
3arpar B TEXHOMOMMU BO3AE/NbIBaHUA JibHA-A0NTYHUA Ha
nnaHMpyemyto ypoXxanHOCTb BOIOKHA U CEMSTH.

O6paboTKa NouBbI

Yxopg 3a nocesamu
Y6opka ypoxas

nToro

Bua pabot

MpeanoceBHasi 06pa6oTka CEMsIH 1 NOceB

MNpvMeHeHne MUHepasbHbIX YA06PeHNi

Tabsmua 1. CTpyKTypa 3aTpaT B TEXHONOTMW BO3AENbIBaHUS JibHA-AO0NTYHLA HA NNAHUPYEMYIO
ypoxaiHocTb BonokHa 10 u/ra u cemsii 5 u/ra

Table 1. Cost structure in the cultivation technology of fiber flax for the planned yield of fiber
10 centner/ha and seeds 5 centner/ha

3atpatbl 3Hepruun

MpounsBoACTBEHHbIE
Max/ra % 3arpartbl, %
1185,6 6,9 3,4
5595,4 32,4 28,1
2714,4 15,7 15,3
1069,4 6,2 11,8
6701,8 38,8 41,4
17 266,6  100,0 100,0

VICTOYHMK: COBCTBEHHbIE MCCeA0BaHNA aBTOpPOB.

MNMpumeHeHne coBpeMEeHHOWN CUCTEMbI MALLWH C UCNOSb-
30BaHMEM 3JHEProHAacChILLEHHbIX TPaKTOpPOB, LUMPOKO3a-
XBaTHbIX KOMOVMHMPOBaHHbIX NOYBOO6GpabdaTbIBAKOLLNX arpe-
raToB, CEANOK, a TaKke MHOTO(YHKLNOHa/IbHbIX YOOPOUHbIX
MalLLVH, BbICOKONPOW3BOANTENbHLIX 3HEpProcteperarLwmx
CYLLUMNOK N cenapaTopoB MO3BOMSAET CHU3UTL faHHble 3a-
Tpatbl Ha 30—-35%. DKOHOMMUYECKOe MPenMyLLecTBO npu
ybopKe 1 nepBnYHON nepepaboTke NbHA-A0NATYHLUA C Npu-
MEHEHMEM HOBbIX TEXHWUYECKMX CPeACTB NpeAcTaBleHo B
Tabnuue 2.

JKcnepuMeHTaNbHble  AaHHble MokasaTenel Kavectsa
paboTbl HOBbIX TEXHUYECKMX CPEACTB YKa3blBatoT, YTO yBeNu-
YMBaETCA NPOU3BOANTENILHOCTL MO OTAE/IbHLIM MallnHam [0
50% u 60nee, CHWKAOTCA 3aTpaTbl Ha BbIMNO/IHEHWE TEXHO-
niornyeckmx onepaumii Ha 30—40%, TakKe CHUKaeTCsl coaep-
»XaHue nyTaHuHbl B BOpoxe Ha 60% 1 notepu cemMsH B 3 pa3a
MO CPaBHEHUIO C KNIaCCUYECKO KOMBaNHOBOI YOOPKOIA.
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Tabnuya 2. CucteMa MalMH Ans YGOpKuU M NepBUYHOIA NepepaGoTKM NbHA N0 KNACCUYECKOi TEXHONOMUU M C NPUMEHEHUEM HOBBIX TEXHUYECKUX
CPeACTB N0 MHTEHCUBHOI TEXHONIOTMK

Table 2. System of machines for harvesting and primary processing of flax according to classical technology and with the use of new technical means
according to intensive technology

Knaccuuyeckas kombaiiHoBas y6opka nibHa (ypoxaii-
HOCTb JIbHOBOJIOKHA 6 L/ra; nbHocemsH 3 u/ra)

Onepauus
Cocras arperara/ Mpounseoau- i
o6opyaoBaHue TEeNbHOCTb
TpakTop
MT3-82+/1bHO-
Y60pka nbHa KOMBaiiH NTK-4+ no1,0ra/y 1900 py6.ra
npvuen 2-NMTC-4
poska naoso-  1PAKTOD MTS-
poxa A — 82+ Mpuuen 0,9 TOHH/Y 720 py6./T
p . 2-NTC-4
CYLUKM
Cyuea u nepepatonar
nepepabotka pep 0,9 TOHH/Y 2500 py6./T
NbHOBOpOXA NIbHOBOpOXa
KCnn-o,9
Cemsoun-
cTUTenbHas
CemeoumncTtka MaLLHa COM- 300 Kr/u 1350 py6./T
300+MBY-2,5
BopoLueHune n A
BCNyLUMBaHNe BI'IF—)S 3ra/u 350 py6./ra
NEHT NbHa
O6opaunsaH1e (e R
I'IEHTpJ'IbHa TeNb HaBeCcHo 1,5 ra/vac 420 py6./ra
OJ1b-1M
Mpecc-nog6op- 2100 py6./
Mop6op TpecTbl K MP/I-1,5 0,9 ra/yac =
Cywka nbHoTpe-  CylumnbHas
CTbl U OTXO40B MatumHa CKIl- 800 kr/uac 310 py6./T
TpenaHus 10KY
BbipaboTka Kynenenpuroto-
KOPOTKOro 1 BUTENbHbIN arpe- 600 kr/uac 1560 py6./T
MOHOBO/IOKHa rat AK/1B-1-01

Y6opka ¢ npumet

Cocrag arperara/o60-
pyAosaHue

CamoxopaHblii arpe-
rat ans repebneHuns
1 oyeca fbHa Ha
6a3e 3epHoy60-
pouHOro kom6aliHa
ACROS

Tpaktop MT3-82+
Mpuvuen 2-MNTC-6

Cywnnka Kapycesb-
Hasi c cenapaTtopom
Bopoxa CKY-10
(neH)

lMoToyHasa nMHua
OYNCTKU CEMSAH JibHa
Mna-500

BcnywwmsaTenb neHt
nbHa B/1J1-3

CamMoxofHbIn 060-
paumnBartens OJIC-01

Mpecc-noa6opLmk
MPY-200, MP/1-150A

MalumHa cywmnsHas
MC-1

JInHNA BbIPaGoTKN
MOHOBOJ/IOKHA C
[Ee3MHTErpaTopom

HOBBIX TEXHUY!
CMBHOIA TEXHONIOTUU (YPOXatHOCTb JIbHOBOMOKHA A0 10 L/ra;
JNbHOCEMSH 5 Li/ra)

KWUX CPeACTB NO MHTEH-
pea OTKNOHEHME,

+/-

Mpouseoau-

3atpatbl
TeNIbHOCTb

3,0-5,0 ra/u 1570 py6./ra - 330 py6./4

1,0 T/u 600 py6./T - 120 py6./T

1,35 T/4 1500 py6./T - 1000 py6./T

500 Kr/4 750 py6./T - 850 py6./T

8-10 ra/u 270 py6./ra - 80 pyb6./ra

4.5 ra/vac 310 py6./ra - 110 py6./ra

1,5 ra/vac 1800 py6/ra - 300 py6/ra

1000 kr/4yac 215 py6./T - 95 py6./T

1000 kr/uac 1370 py6./T - 190 py6./T

UcToyHmk: [aHHble 3KCNEPUMEHTANbHbIX Y MPOU3BOACTBEHHbIX UCTbITaHN! B AO «HepbCKuMii IbHO3aBOA» Kansi3MHCKOro paiioHa, Konxo3se
«Mwup» Topxxokckoro paiioHa, OO0 «Teepckas AlMNK» Bexelkoro palioHa TBepckoii o6nactu n AO «LLlekcHa» LLiekcHUHCKoro paiioHa Bonorog-
CKOIi 0611aCTU U TEXHUYECKME XapaKTePUCTUKN MaLLVH U 060py0BaHNs 3aBOA0B-U3rOTOBUTENEN.

3aknioueHne

WHTeHCcHdmKaLma TexHOMormm npoun3BOACTBa JibHa
ABNSETCA O4HUM U3 OCHOBHbIX HanpasneHuli ee cosep-
LEHCTBOBaHMA 1 pa3BuTuA. MNpu paspaboTke TeXHOOo-
rmii NpPou3BOACTBa /flbHA-AO0NTYHUA crnefyeT OpUeHTU-
poBaTtbCs Ha Te UX napameTpsbl, KOTopble o6ecneynsaloT
NOBbILLIEHNE IKOHOMMNYECKON 3(PDEKTUBHOCTM OTpac/u.
K TakMm napameTpam OTHOCHATCH: BO3MOXHO 60/ee Bbl-
COKWIA ypOBEHb MHTEHCUBHOCTU; HaNn4ne aHeprocbepe-
ralowmx anemMeHToB; AuddepeHumnayms TEXHONOTUA B
3aBMCMMOCTU OT OPUEHTaLMN X Ha NPenMYyLLeCTBEHHOEe
noslyyeHne OfHOro U3 BUA0B CONPSHXXEHHOW NPOAYKLUN;
Hasimune BO3MOXHOCTWU OCYLLEeCTBNATbL ajantauuio Tex-
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HOMOTNIN K PasHOOGpPa3HbIM E€CTECTBEHHbLIM YC/IOBUSIM
npon3BOACTBA.

B cBA3U C 3TMMK 06CTOSATENBCTBAMM, OCHOBHbIM Tpebo-
BaHNEM K cospemeHHoﬁ cuctemMme MallnH ABndeTca aocrta-
TOYHbIA YpOBEHb 06ECMNEUYEHHOCTUN NTIbHOCEIOLLNX XO3SIACTB
HOBbIMW 3HEPrOHACHILLEHHBIMY MHOTOYHKLMOHA/IbHBIMW
TEXHUYECKMMW CpefcTBaMK, KOTOpble MO3BOSAT BbIMNOS-
HSITb BECb KOMMJIEKC TEXHOMOTMYECKMX OMepauunii B onTn-
MasibHble CpoKKn. CocTaB napka SibHOy60POUHbIX MaLUNH B
MacluTabe xo3siicTBa fo/MKeH o6ecneymBaTb BOSMOXHOCTb
NPUMEeHeHNs Kak KOMGaNHOBOW, Tak 1 pa3fenbHOl TeXHO-
NIOrUKN B 3aBUCUMOCTW OT NPOU3BOACTBEHHbIX 3afa4 1 No-
rofHoi cutyaymm.
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OB ABTOPAX:

Myukos EBreHnii Muxainosuuy, kaHanaaT 9KOHOMUYECKUX HayK,
BeAyLUWIi HayUHbI COTPYAHWK OTAeNa 3KOHOMUYECKOT 0 aHaIn3a B
Ce/lbCKOM X03aicTBe

BenukanHoBa UpuHa ButanbeBHa, KaHOuAaT 3KOHOMWYECKUX
HayK, CTapLUMii Hay4HbI/i COTPYAHMK OTAeN1a 9KOHOMMYECKOro aHa-
/M3a B CeNbCKOM X035cTBE

Monoe PomaH AHapeeBuy, KaHAMAAT TEXHUYECKUX HayK, Beay-
LM HayYHbIi COTPYAHMK NabopaTopum arpoONHXEHEPHbIX TEXHO-
noruni

HOBOCTU-HOBOCTH-

JIbHsAAHOE BONIOKHO - OHO U3 rNaBHbIX
CbIpbEeBbIX PECYpCOB POCCUNCKOIA
TEKCTUNbHOM NPOMbILLSIEHHOCTH

B atom rogy Omckas o6nacTb ctana nmgepom Poccuum no
NOCEeBHbIM M/IOLWAAAM JibHa. Tak, MOCEBbl MAC/IMYHOTO JIbHa
3aHam 200 TbIC. ra, YTO B HECKO/IbKO pa3 60/1bLUe NPOLLIo-
rogHux. MacnuuHblii eH gaeT uenyto NMHelriKy NpoayKToB
(cemeHa, Macno, XMblX, LIPOT), NO/Mb3YsAICb CNPOCOM Ha
BHYTPEHHEM U BHELLHEM PbIHKaX.

Mo AaHHbIM pernoHabHOro MMHUCTEPCTBA CE/IbCKOro X0-
349iiCTBa 1 NPOAOBONLCTBUS, B 9TOM Oy MacnuyHbIii neH
Oan cpefHuin ypoxali go 9 u/ra. LieHa 3a 1 T coctaBuna
32-35 TbIC. py6. YpoXKaliHOCTb NibHa-A0/MryHLa B nepecyeTe
Ha BO/IOKHO OCTa/1ack Ha NpoLuIorogHem yposHe — 10 u/ra.
LleHa 3a 1 T — 25—27 TbIC. py6. MepepaboTKOl KynbTypbl B
pernoHe 3aHumatoTca 15 npeanpuaTUie, MOLWHOCTM KOTO-
pbIX NO3BOMAT ocBamBaTtb 320 ThIC. T CbipbA B rof. JKC-
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nepTbl 0TMEYatoT, YTO FOToBas NPOAYKLNA Ha BHELLUHEM PbIHKe
MMeeT He MeHee BbICOKMIA CMpOC, YeM Cbipbe. B HacTosLiee
Bpemsi B OMCKOI 06nactv uaeTt CTpoUTeNbCTBO KOMIMIeKca
no ry6oKoi nepepaboTke Mac/IMyHbIX KynbTyp (Mpeanpustue
[L,0/DKHO BbIMTU Ha MOJTHYHO MOLLHOCTL B Aekabpe 2023 roga).
B TekyLlem rogy pernoH ctan anaepom Poccum n no noces-
HbIM nowaasam noHa-gonryHua — 6 030 ra. 3a nocnegHee
AecatuneTvne oHu Bbipocav B 10 pas, a ypoxaiHOCTb NOBbICK-
nacb B 1,5 pa3a. B o6nactu geincteyeT NsAiTb IMHWIA NEPBUYHOM
nepepaboTkn Cbipbs, NPUobpeTeHo 166 ef. TEXHWKK, 3anna-
HMPOBAHO CO34aHNE PErMOHAILHOIO IbHOBOAYECKOTO CEe/eK-
LIMOHHO-CEMEHOBOAYECKOTO LIeHTpa.

CneumanucTbl OTMEYaT NEPCNEKTUBHOCTL AaHHOMO Hanpas-
NeHus, Befib NbHAHOE BOMIOKHO — OAHO U3 [NaBHbIX CbIPbEBbIX
pecypcoB TEKCTU/IbHON MPOMBILLIEHHOCTY Poccuun.

Pa3BuTre NbHOBOACTBA B PErnoHe CTUMynnpyetcs cybcnam-
AMKU. Hanpymep, NpeaycMOTpeHbl 610KeTHbIE KOMMEeHcaLMn
NbHOBOZAM Ha YaCTUYHOE NOKPbITUE 3aTPaT Ha S/IUTHbIE CEMe-
Ha 1 cTpaxoBaHue.
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Coio3s opraHu4yeckoro semMmsepenua

HEOBXOAMMA PABPABOTKA U PEAJIU3ALINSA
KOMMNJIEKCA CMNEUWAJIbHbBIX MEP NOAOEPXXKW
NPOU3BOAUTEJIEN OPTAHUYECKOW
nPOAYKLUNA

3amnpegcepatena Komuteta Coseta depepauum no
arpapHo-nNpoA0BONbCTBEHHON NOAUTUKE U NMPUPOAONONb-
3o0BaHuo Cepreli benoycos npegnoxumn paccmoTpeTb BO-
Npoc 0 BBEAEHUN KOMMJIEKCA CreLlmanbHbIX Mep Nogaepx-
K1 NPOV3BOANTENEN OPraHMYeCcKo NPoayKLUN.

Mo MHEHMIO ceHaTopa, X03ACTBaM, NPOM3BOAALLMM
opraHnyeckue nNpoayKrbl, cnemdyeT npefocTasnTb, NOMUMO
cybCcnanpoBaHus 3atpar Ha cepTudukaLmio, norekTapHyo
noAAepxKy, cybcnanposaHne Ha eMHULLY NPOV3BeeHHO
NpoAyKLMKM, KOMMEeHcauuio YyacTu 3atpar Ha npuobpete-
HWEe M MCMNoMb30BaHWe 6GuonpenaparoB U OpraHNYecKux
y[o6peHunii (a Takxke NX yyacTus B BbiCTaBKax, B TOM Ynicne
3apy6exHbix). Peannsaums Takmx mep 6yget cnocobCcTBo-
BaTb CHWKEHUIO LileH Ha OpraHnyeckyto Npoaykumio n gact
BO3MOXHOCTb MCNOJIb30BaTh €€ LMPOKOMY Kpyry noTpebu-
Tenewn, otmeTnn benoycos.

B xoe cBoero BbICTyN/eHUs Ha 3acefaHnn «MNpoasuxe-
HWe opraHnyeckor npoaykummn B Poccun», npolwleawero B
pamkax Poccuiickoii arponpoMbILLIEHHON BbICTaBKN «30-
notas oceHb — 2020», ceHaTop COO6LWN, YTO 06BLEM BHY-
TPEHHEr0 PbIHKa 3KONOMMYeCK/ YACTOMN NPOAYKL NN OLLEHEH
akcnepTtamu B 250 mnH gonn. B 2020 rogy, Npu 3TOM Tpy-
[o3aTpaTbl B OpraHM4eckoM CeflbCKOM X03SIiCTBe Cylle-
CTBEHHO BblILLE, YeM B UHTEHCVBHOM.

BenoycoB oTMeTuUs, 4TO B HacTosiLLee BpemMs He B Nos-
HOV Mepe yperynnpoBaHbl BOMPOChl OTHeCeHUst bronpena-
paToB K arpoxvmMmmkKaTam, KOTopble He MOTyT NPUMEHSTLCSA
B OpraHM4yeckoMm npousBoAcTse. «Elle He NpUHATbI Bce
Heo6XxoANMble CTaHAAPTLI B cdhepe opraHnyeckoin npoayk-
LuMn, LenecoobpasHo yCKOpUTb paboTy Hag HUMM, a Tak-
e paboTy Mo BHECEHWNIO N3MEHEHUI B yXXe AecTByome
cTaHAapTbl», — CKa3as OH. Takxe ceHaTop OTMeTU Heobxo-
ONMOCTb CO34aHNsA CUCTEMbI NOATOTOBKM Y NepenosroTos-
K1 KaZpoB B Chepe OpraHNyeckoro CesibCKoro X03amncTea.

TPEHA HA 310POBbIA OBPA3 XXU3HU
CTAHOBUTCA OAHUM U3 TMABHbIX
HA POCCUMCKOM NPOAOBOJIbCTBEHHOM
PbIHKE

B pamkax Poccuiickoli arpornpoMbILLNIEHHOM BbiCTaB-
KM «30/0T1aa oceHb — 2020» npolusia naHenbHasa OUCKYC-
Cus, MOCBSILLEHHass MepaM roCcyAapCTBEHHONM MOAAEPXKKM
NpPon3BOACTBAa OpraHM4eckoi npogykuuun. Meponpusatue
nposen 3aMMWHUCTPA CeNbCKOro xo3slictea PP Makcum
YBaigos.

3aMMUHMCTpPa OTMETWA, YTO TPEeHA Ha 340poBblli 06-
pas XM3HU CTaHOBUTCS OAHVM M3 [NTaBHbIX HA POCCUACKOM
NPOAOBO/ILCTBEHHOM PbIHKE. [N@aBHbIM LUArom, Hanpas-
NIEHHbIM Ha YCTOYMBOE pasBUTUE OPraHMyeckoro cefb-
CKOro X035IiCTBa, iBNsieTCs BCTynaeHue B cuny ¢ 1 aHeaps
Tekylero roga 3akoHa «O6 opraHuM4yeckolr npoayKuumn».
PockayecTBoM, No pekomeHgauun MuHcenbxosa Poccun,
NPUHATO peLleHne ¢ 20 anpens 0o kKoHua 2020 roga ycrta-
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HOBUTb HY/IEBYIO CTOMMOCTb CEPTUCMKALMM OPraHNYeCcKoi
npoayKuun Ana cy6bLeKToB Masioro U cpeaHero npeanpu-
HUMartenocTBa. B HacToslee BpemMsi CO CTOPOHbI MUHU-
CTepcTBa CO34at0TCA NporpamMmbl SOMNONHNUTENIBHOIO Mpo-
¢hobpa3oBaHNsA MO AAHHOMY Hanpas/IEHUIO, KOTOPbIE YXe
peanu3yloTcs arpapHbIMU By3amMu. YBalifoB akLeHTpoBan
BHMMaHWe Ha Mepax NoA4ep>XKn Npon3BoanTeneil opraHn-
KW Ha ypoBHe cy6bekToB Pd. B yaCcTHOCTU, Ha OTAENbLHOW
nporpaMmme CoMHaHCMpPOBaHWA, KoTopas [AelicTByeT B
Tomckoli 06nacTu, a Takke KOMNEHcaLUK 3aTpar Ha cepTu-
thukaumio B benropoackoi o6nactn. 3Tm MeponpusTusi, No
MHEHUWIO 3aMMUHNCTPA, MNO3BONSAT CCHOPMUPOBATL YCTOW-
YMBbIli CErMEHT NPOM3BOACTBa OPraHM4YeCcKoOn NpoayKuunn,
yA0BNETBOPSAOLWNIA KaK BHYTPEHHUM 3anpocam nokynate-
nen, Tak n TpeboBaHNAM CTPaH-UMMNOPTEPOB. «Taknm 06-
pa3om, Poccueii 6ygeT npoiijeH ewe oavH aTamn: oT no-
BbILLEHWS KavyecTsa NPOoAYyKUMN — K MOBbLILLEHNIO KayecTsa
XU3HW», — OTMETU/ OH.

Takxe B Xofe ANCKYCCUU COCTOSNOCH 06CYXeHVe BO-
NPOCOB PasBUTUSA MHPPACTPYKTYPbl PbiHKA OPraHMyYecKom
NPOAYKUNN.

CEHATOPbI OTMETWJIN BbICOKUI
WHTEPEC OBLLIECTBA
M CEJIbXO3TOBAPOMNPOU3BOAUTEJIEN
K TEME OPTAHUYECKOI'O CEJIbCKOIo
XO39MNCTBA

Komutetr C® P® no arpapHoO-nNpoAoBOIbCTBEHHO MO-
JINTUKE W NPUPOAONO/b30BaHUIO MPOBeS 3acefaHne pa-
60ueli rpynnbl N0 MOHUTOPWHIY peanu3aunn nosoXKeHWU
depepanbHOro 3akoHa «O6 opraHMyeckoi nNpoaykuum m
O BHECEHUU V3MEHEHWUI B OTAe/bHble 3aKoHoAaTesNbHble
akTbl Poccuiickoii degepaunn».

YYaCTHUKN MeponpuaTtua obcyannm BOMPOChbl Focy-
[apCTBEHHOM NOAAEPXKKM 1N NPOABUKEHNA Ha PbIHKE Op-
raHM4ecKo NpoAyKLMKW, COBEPLUEHCTBOBAHNA CUCTEMbI
KOHTPONS W Haj3opa B fAaHHOW cdepe. 3amecTuTesb
npencenatens komuteta Cepreii Benoycos oTmeTun
BbICOKUI MHTEPEC KaK LUMPOKON 06LEeCTBEHHOCTH, Tak U
cenbxo3npousBognTeneli K TeMe OpraHnyeckoro cefb-
CKoro xo3zsanctea. CerogHsa B P® npeobnagatoLlyto Jo/0
B MPOW3BOACTBE Takol MPOAyKUMW 3aHUMaeT cpefHuii
613HeC 1 opraHuyeckne nogpasgeneHns KpynHoro arpo-
6unsHeca. Manble hepMepckme x035NcTBa Ype3BblHaiHO
OCTOPOXHO NOAXOAAT K OCBOEHMUIO OPraHnKu, rnocKosbKy
nepexon Ha opraHNM4yeckyro Mogesib NPon3soAcTBa B 60/1b-
LUMHCTBE C/ly4YaeB COMNPOBOXAAETCH CHWKEHMEM Mpoun3-
BOAMTENBbHOCTU U POCTOM U3JepXekK, NOSICHWU ceHaTop.
Kpome TOro, kpaiHe 3aTpaTHOW AN MHOrMx sBAseTcs
cepTudmnkauna opraHM4eckoro npomssoacTtea. «Paspa-
60TKa [OPOXHOM KapTbl MO 3hheKTUBHOW peannsaumnm
yKa3aHHOro refepanbHOro 3akoHa C BK/IlOYEHWEM 3TO-
ro cermMeHTa B rocyfapCTBEHHYK nporpammy passuTus
CenbCKOoro xo3aiicTea 1 efepasbHbIi NPOEKT «3KCnopT
npoaykumn AMK» 6yaeT cnoco6CTBOBaTb CHUXKEHUIO LieH
Ha opraHnyeckyto NpoayKuuto, — OoTMETUN ceHaTop. — 3To
caenaeT opraHvKy AOCTYMNHO Ha BHYTPEHHEM pbIHKe U 60-
lee KOHKYPEeHTOCMOCOOHOM Ha BHELLHEM».
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XEPPEMOB LLHAMYPAT PEIDKENOBWNY

MNo3apasnsem ¢ 65-neTHUM to6uneem AokTopa cefb-
CKOXO3SIAICTBEHHbIX HayK, Npodgieccopa, akagemuka PAEH,
LLlamypaTta Pempkenosuya Xeppemosa.

LLI.P. XeppemoB poguncsa B 1956 rogy B . Awrabag. B
1978 rofy 3akOHYMA C OT/IMYMEM TYPKMEHCKMUIA CenbCKo-
XO3AACTBEHHBIA MHCTUTYT (HbIHELWHUn TCXY nm. C.A. Hu-
A30Ba), 300BETEepPUHapPHbIA hakynbTeT Mo crneunanbHOCTU
UHXEHEP-300TEXHUK». 45 NeT NOCBATUN TPYAY, U3 HUX 26
NeT 3aHMMaeTCs HayKol 1 06yYeHneM MONOoAbIX cneunanmn-
cToB. TPyA0BOM NyTb HauUMHaN cTyaeHToM B 1975 rogy, 6bin
pabounM B MEXX0358MCTBEHHOM XMBOTHOBOAYECKOM Npes-
npuaTum Awxabagckoro paoHa. C 1979 no 2005 rr. pa6o-
TaNn B TYPKMEHCKOM Ce/lbCKOXO35IICTBEHHOM YHUBEPCUTE-
Te um. C.A. Huasosa. MNMpoLuen noyTr BCHO nepapxmyeckyro
NecTHULY BbICLIEro y4ebHOro 3aBefeHuns, rae npuobpetan
aAMUHVUCTPATMBHbIV OMbIT paboTbl, HAUYMHASA C AO/HKHOCTU
cTaplwero nabopaHrta, 3akaHuvMBas [eKaHOM 300BeTepu-
HapHOro hakynbTeTa, 1 OnbIT y4eHOro-negarora, oT AOSXK-
HOCTW accucTeHTa [0 3asefyiollero kKadegpoin «O6Lei
300TEXHUNY.

B 1983 rogy sawutun KaHAWAATCKYHO AuccepTauumio
B A/IMaTUHCKOM 300BETEPUHAPHOM WMHCTUTYTe, a B 1996
rogy AOKTOPCKY AuccepTaumio B MOCKOBCKOI CebCKOo-
Xo3ancTBeHHOl akagemun nm. K.A. Tummpsasesa. B 1995
rogy emy npucBOEHO 3BaHue AoueHTa, a B 2017 rogy —
npogpeccopa. B 2013 rogy OH u3bpaH WHOCTPaHHbIM
uneHoM Poccuiickoil akafeMnn ecTecTBEeHHbIX Hayk. Ero
OCHOBHOE Hay4HO-uccefoBaresib.CKoe HarpasfieHe —
cefekums KapakynbCckux osel,. OH ABNAETCA O4HUM U3 OC-
HOBHbIX aBTOPOB MHOIOMN/104HOIN0 «MAHUHCKOro» BHYTPU-
NnopoaHOro Tuna kKapakysnbckux osey,. C 1999 no 2002 rr.
ABNANCA HaLNOHA/IbHbIM KOOPAMHATOPOM MO >XMBOTHO-
BOACTBY TYPKMEHUCTaHa MeXAyHapOoAHOro Hay4yHOoro LeH-
Tpa ICARDA. YneH pepakunoHHOro coseTta XypHana P®
«ArpapHas Hayka».

Lamypat Pempkenosuy onybnukosan okono 130 Hayuy-
HO-negarornyeckmx pabot, B TOM yncne 6 yuebHnKos n 1
MOHOrpadgumto.

LLI.P. XeppeMoB 3a MHOTOJIETHIOK M M/I040TBOPHYIO Hayy-
HO-Mefarornyeckyto 1 rnpPon3BOACTBEHHYIO AeATe/IbHOCTb
Yka3zom T[pe3ungeHta TypkmeHucTaHa (oT 16.10.1996r)
HarpaxgeH meganblo «3a No60Bb K OTeyecTBy». YKasom
Mpe3ungeHta TypkmeHucTaHa (oT 26.10.2017r.) Harpax-
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OeH NaMATHbIM 3HaKoM
B YeCTb MNpasfHOBaHMWA
26-i rofdoBLMHbI He-
3aBUCUMOCTN  TypKme-
HUCTaHa. Mpukasom
MuHuctpa ob6pa3soBa-
HUA TypKmeHucTaHa
(o1 27.04.2005r) kak

no6eauTesnb MEXBY-
30BCKOr0 KOHKypca
o6bsiBneH  «Mpenoaa-

BaTeniem roga». Pelue-
HMEM YueHOro coseTa
Poccuiickoro rocygap-
CTBEHHOrO  arpapHoro
yHuBepcuteta — MCXA
um. KA. Tumunpasesa
HarpaxgeH Mepansi-
Mu K.A. Tumunpssesa u
E.®. JlnckyHa. Jlaype-
aT Bcepoccuiickoro BbicTaBoyHOro LleHTpa. PelueHvnem
Mpe3ngnyma Poccniickon akafemum eCTECTBEHHbIX Hayk
B 2015 rogy HarpaxgeH noyeTHbiM 3HaKoM akajemMmun 3a
3acnyru B pa3BuTUKN Hayku 1 aKoHOMUKKU. B 2017 rogy npu-
CYX[€EHO MoyeTHble 3BaHMe N 3HaK «Pbllapb Haykn 1 uc-
KyCCTB».

LLI.P. XeppemoB ¢ 2009 roga no HacToswee Bpems pabo-
TaeT 3aBefyloLWNM OTAena Cenbckoro Xo3ancTea v nuie-
BOro nponssoactsa Coto3a [1poMmbILLIEHHNKOB 1 Npeanpu-
HUmarTenen TypKMeHUcTaHa.

LLlamypat ara TBOpYeCKuii n He3aypsaaHbIi TpyA01o6m-
BblIil YeN0BEK C 60/bLUON AYLIONA. Ero aHeprnyHocTb, uene-
YCTPEM/IEHHOCTb, MNOC/ef0BaTe/IbHOCTb, OT3bIBYUNBOCTb,
ob6asHue B 06LeHNn, NPUHLMNNAaNbLHOCTL 1 TpeboBaTte b-
HOCTb B COYEeTaHUN C 4yBCTBOM BbICOKOW OTBETCTBEHHOCTMN
CHUCKanu rnybokoe yBadKeHue cpefm Kosner, YYeHWUKOB,
6n3HecMeHOB, pabOTHMKOB arpapHoOro cekTopa v MHOro-
YNCNEHHbIX APY3Eil.

CepgeuHo no3gpasnsem Llamypata PemkenoBuya cC
tobrneem, OT BCeli AyLuu xenaem eMy 406poro 340p0BbS,
ponroneTuns, 6narononyymns, TBOPYECKMX YCNeXoB 1 yaau.

Jlpy3bs, konnerv arpapHvikv v kosnektyus CrMNT
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NEWS FROM CSAL I

HOBOCTW N3 UHCXB

0630p nogrorosneH Tumogeesckoii C.A.

Moropaes B.A. Ucnonb3oBaHMe GMOreHHbIX CTUMY-
NATOPOB AJS NOBbILLIEHNSA NPOAYKTUBHOCTU MOJIOAOHS -
Ka nipeek : moHorpadumsa / B.A. MNoropaes, N.M. Kap-
AaHoBa. — CtaBpononb. CepBucwikona, 2020. - 135 c.
LWndp LUHCXB 20-2727.

B MoHOrpagum npvBogUTCA aHann3 nuTepaTypHbIX
OaHHbIX U pe3ynbTaToB COOGCTBEHHBLIX MCCNefoBaHWi Mo
MCMO/Mb30BaHNI0 OGUOTeHHbIX CTUMYNATOPOB B MpPaKTu-
Ke >XMBOTHOBOZCTBA, WX B/IMAHWE Ha Nnokasarenn obmeHa
BELLECTB M EeCTECTBEHHYI PEe3VCTEeHTHOCTb OpraHn3ima,
NPOAYKTUBHOCTb >KUBOTHbIX. BaXXHbIM MCTOYHMKOM MNpPO-
M3BOACTBA Msica fBNseTCA WHAEWKOBOACTBO. Bnepsble
Ha MOIOAHAK MHAEEK 3KCNEPUMEHTaIbHO anpobupoBaHbl
OG1OreHHble CTUMY/IATOPbLI, CO3[aHHble Ha OCHOBE JIMYMHOK
TpyTHeBoOro pacnnoga nyen «CNTP» 1 B3pOC/bIX TPYTHEBbIX
ocobein «CT». OnpegeneHbl ONTUMasibHble A03bl MNOAKOX-
HOW WMHbEKUMM MNpenapaTtoB Mpu BblpalBaHUN NHAEEK.
M3yyeHbl NHTEHCMBHOCTb POCTa Y COXPaHHOCTb MO/TOAHSKA
vHaeek npu ncnonb3osaHnn «CUTP» n «CT». NpoaHanu3u-
poBaHbl MOPO/IOrMYecKne n BUoOXMMmNYecKme nokasarenm
KPOBW, aKTUBHOCTb (PepMEHTOB NepeaMnHNPOBaHNS B Cbl-
BOPOTKE KPOBU, NoKasaTe/M eCTeCTBEHHON Pe3NCTEHTHO-
CTW MHAEEK NPWU MCMNOMb30BaHUM AaHHbIX GUOCTUMYNATO-
poB. OTMeueHO nonoxutensHoe BansHUe «CUTP» n «CT»
Ha onnaTty KopMa MpUPOCTOM XMBOM Macchl Y MOAOMNbITHbIX
nHgeek. OTMeyeHo, 4To 6onee 3aPPEKTUBHLIM ABNAET-
cs 6roctumynsaTop «CUTP». M3yyeHO BANSIHUE UHBLEKLMIA
npenapaTtoB Ha MSACHble KayecTBa N ANHAMUKY pa3BUTUSA
BHYTPEHHNX OpraHoB y uHAeek. MNpuBeaeHbl pes3ynbraTbl
OLIEHKN MSICHOW NPOAYKTUBHOCTM WHAEEK MO BbIXOAY MU-
TaTe/bHbIX BELLECTB U SHEPIUU, paccumTaH KoaduumeHT
KOHBEPCUW MPOTEMHA 1 SHEPrv KOpMa B NMULLIEBOM 6enoK
MSAKOTW TYLLKW. ViccneoBaHO Ka4eCcTBO MbILLIEYHOM U XKMPO-
BOW TKaHel, XMMN4ecknii coctas cpegHeil Npobbl Mbiey-
HOW TKaHW UHAEeK, ee 6uonormyeckas LLeHHocTb. MNposeae-
Ha opraHonenTnyeckasn oueHka KayecTBa Msica 1 6ynboHa.
PaccunTtaHa akoHoMunyeckass adPeKTMBHOCTb NPUMEHEHMSA
OroreHHbIx cTumynaTopos «CUTP» n «CT» npu Bbipalyusa-
HUW HAeek. KHura cogepxuT 17 nanoctpaunia, 35 Tabnuy,
1 CMINCOK MCNOMb30BaHHOW OTEeYECTBEHHOM N MHOCTPaHHOM
nutepatypbl U3 173 NCTouHUKOB. MNpeaHasHaveHa ansa 30-
OBETCMNEeLMaINCTOB, Hay4YHbIX COTPYAHWKOB, Npenojasare-
neii, cnywatenei ®MK, acnMpaHTOB 1 CTYAEHTOB CE/MbCKO-
XO3ANCTBEHHbIX BY30B.

dusnonoro-6MoxumMmnyeckue rnokasarenu u noTpe-
GuTenbcKMe Ka4ecTBa NPOAYKL MU CBUHEA NPU NCNOJIb-
30BaHMM B pauMOHaxX Pa3/iIMyHbIX UCTOYHUKOB NMpoTe-
nHa : moHorpadua / B.X. Temupaes, P.B. Temunpaes,
A.A. BaeBa, B.B. TentoBa, 3.T. BaeBa, U.I'. KokaeBa. —
Bnapukaekas: UspatensctBo PrboOy BO «lopckwuit
rocarpoyHusepcurteTt», 2019. — 224 c. Wndpp LHCXB
20-2745.

MoHorpadmsa nocssiLeHa U3yvyeHuto 3hdEKTUBHOCTYN
MCMNO/b30BaHWA B KAYEeCTBE MCTOYHMKA NOSIHOLLEHHOT O NPOo-
TenHa parnca, cou 1 NPoAyKToB MX nepepaboTku B cocTa-
BE pauMOHOB Pas/iMyHbIX NOSOBO3PACTHBIX FPYMNM CBUHEN.
KpaTko onvcaHo cocTosiHME NPOM3BOACTBA M MEPCMNEKTUBBI
pa3BnTMA CBUHOBOACTBA, BONPOCHI MPOTEMHOBOrO NUTaHNSA
CBUWHel, MPUHLMMbLI c6anaHCMPOBaHHOTO aMUHOKMCIOTHO-
ro NUTaHWS XXUBOTHbIX. MNPUBEAEHbI MTePaTypPHble AaHHble

06 3a(hheKTMBHOCTMN UCMNO/Ib30BaHNSA panca, Coum 1 NPoaykK-
TOB VX nepepaboTky B KOPMEHUWN CebCKOXO3AACTBEH-
HbIX XXMBOTHbIX U ATULbI. ONMcaHbl CNOCO6bLI MHaKTUBaLUN
aHTMNUTaTe/IbHbIX COeAMHEHUN, coaepxalimxca B pance
N NpoAyKTax ero nepepaboTKn, Coe U COEBbIX MPOAYKTax.
OcBelLeHbl MeToAMYeCKNe NOAXOAbl K pelleHuto npobnem
NPOTENHOBOrO MWUTaHMs CBUHel. MpeacTaBneHbl pesynb-
TaTbl 9KCNEPMMEHTOB MO NUCMONb30BAHNIO SKCTPYAMPOBAH-
HOro PancoBOro XXMbIxa B KOPMEHUN PEMOHTHBIX CBMHOK
N CBUHOMATOK. V3yyeHbl mMopdonornyeckue n 6Moxmmm-
Yyeckue rnokasartennm KpoBu, NepeBapuMOoCTb NUTaTE/bHbIX
BellecTB, 6anaHc a3oTa, Kabuus 1 hocdopay PEMOHTHbIX
CBUHOK 1 CBMHOMATOK. [poaHann3npoBaH KIacCHbI Co-
CTaB PEMOHTHbIX CBMHOK, OCHOBHbIE NMPOMepPbl N MHOEKCDI
TeNI0CNOXEHNs, ONI0A0TBOPSAEMOCTb, MPOAYKTUBHbIE U
BOCMNpOn3BOaAMTESbHbIE KadyecTBa. [MprBeAeHbl 3KOHOMU-
Yyeckme nokasarenn WCMonb30BaHUSA pParncoBOro >XMbIXa
B KOPMJIEHUN CBUHEN. V3yyeHa 3hdheKTMBHOCTb NpuMe-
HEHMA COEeBOro XMblXa B paLyoHax CBMHOMATOK M OTKOp-
MOYHbIX MOACBUHKOB. |/|CC]'Ie,EI,OBaHbI nokasaresin Kposu,
YyCBOSEMOCTb NUTaTE/bHbIX BELLECTB, pacxos Kopma Ha 1 kr
NPUPOCTa XXMBOW Maccbl NOACBUHKOB. MNpoaHann3npoBaHbl
y6oliHble nokasatenu, (U3MKO-XUMUYECKME CBOWCTBA ”
TEXHOJIOrMYecKue kavyectsa Msica NofomNbITHLIX XXMBOTHbIX.
PaccuntaHa akoHOMMYecKas 3(PdeKTUBHOCTb MPOU3BOL-
CTBa CBUHWHbLI. KHura cogepxut 53 tabnuusl, 35 npuno-
XeHunii B Buae Tabnu, 1 CNMCOK NCNOb30BaHHOM nuTepa-
Typbl U3 330 OTEYEeCTBEHHbIX M MHOCTPAHHbIX UCTOYHUKOB.
MpepHa3HayeHa AnA HayYHbIX COTPYAHMKOB, acrvpaHToB,
npenogasartesneli n CTY4eHTOB 300BeTEPMHAPHOr0, 6100-
rMYecKoro NpoMuisa N TEXHONOTUKN NPOAYKLMU N OpraHn3a-
U1K 06LLECTBEHHOTO NUTaHKS.

JNaBpeHTbeB A.10. Ponb GMONOrMYyeckn akTUBHbBIX
A06aBOK B MOBbLILWEHMU MNPOAYKTUBHOCTU CEJIbCKO-
XO39MCTBEHHbIX XXUBOTHbLIX U MTULbI : MOHOrpadusa /
A.10. NaBpeHTbeB, E.lO. HemueBa, H.B. [aHunosa,
B.C. WepHe, E.IO. UBaHOBa. — YeGokcapbl, 2020. —
324 c. Wudp LHCXB 20-2755.

MoHorpadus nocssiweHa npobneme obecneyeHnst Non-
HOLIEHHOI O KOPMJ/IEHWS XXMBOTHBIX MyTEM UCMO/Mb30BaHUA B
paunoHax pasnnyHbIX KOPMOBbLIX f06aBOK 1 6MOOrNYecKn
aKTUBHbIX BelecTB. MpuBefeHbl nuTepaTypHble AaHHble
N 0606LeHbl pe3ynbTaTtbl COGCTBEHHbLIX UCCNefoBaHUNA.
OnuncaHbl HETPaAULMNOHHbIE KOPMOBble A06aBKu, Npume-
HAeMble B paunoHax MOJIOAHSAKA CeNbCKOXO35AMCTBEHHbIX
XXUBOTHbIX M NTUUBI: LeonMTcogepxatime Tpenesnsl, 6uo-
reHHble CTUMYNATOPbl PACTUTENIbHOTO MPOUCXOXAEHUS,
TepneHonasl. Ocob6oe BHUMaHWE yAeNeHO0 NCMNO/b30BaHNIo
(hepMeHTHbIX NpenapaToB B KOPMIEHUN CBUHEN U NTULbI.
MpuBegeHa HoOMeHKnatypa EepMeHTHbIX Mpenaparos,
JaHa VX XapakTepucTuka, OnucaH MexaHu3Mm AeicTBus.
3yyeHO 1Cnosib30BaHWe LeonuTcogepxallero tpenena
«epmanT» Npu OTKOPME CBUHEN W UbINAAT-GPOIANepoB.
MpoaHann3npoBaHbl AMHaAMMKA NPUMPOCTa XUBOW Mac-
Cbl, NepeBapnMMOCTb U UCMNOMb30BaHNe NUTaTeflbHbIX Be-
wecTB, Mopdonormyeckne n 6UOXMMMYECKMEe nokasarenu
KpoBu. PaccumTaHa 9KOHOMMYeckasa 3(pdeKTMBHOCTb. B
Hay4HO-X03SNCTBEHHbIX 1 MPON3BOACTBEHHbIX OMbITax UC-
C/leloBaHO B/INSIHUE KOMIIEKCHOIO MWKPO3/IEMEHTHOIO
npenapata «CyBap» Ha penpoAyKTMUBHbIE (DYHKLIMN CBUHO-
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MaTOK, POCT MOJIOAHSIKA CBMHEW, NepeBapnMoCTb U YCBO-
AEeMOCTb NuUTaTesIbHbIX BELLECTB B OpraHu3me, KayecTBO
NPOAYKLUMU U HEKOTOPblE reMaTosIornyeckne nu 6MoxXmMmmn-
yeckme nokasaTenn XMBOTHbIX. [Oka3aHa Lenecoobpas-
HOCTb 1 3(h(heKTUBHOCTb OboralleHnss KOM6UKOPMOB AN
MOJIOZHSIKa CBUHEW Npu NPON3BOACTBE CBUHUHbI CMEeCAMM
(hepMEHTHbIX MpenapaToB OTEYECTBEHHOrO MPOM3BO/-
CTBa. VI3yyeHbl 6as1aHC NUTaTe bHbIX BELLECTB, NokasaTenu
KPOBM, OTKOPMOUHbIE 1 y6OIiHbIE Ka4ecTBa, MACO-CaslbHas
NPOAYKTUBHOCTL CBUHEN. MNpuBeaeHbl pe3ynbTaThl OMnbITOB
Nno NCMNosnb30BaHMI0 PepMEHTHbIX NpenaparoB B KOpMe-
HUN Kyp-Hecyllek. OueHeHbl AvHaMuKa ALEeHOCKOCTH,
KayecTBO AuL, Macca U MopdoMeTpuYeckne nokasarenm
ANLL, ANYHaA Macca 3a penpoayKTUBHLIN nepuog. N3yueHo
B/IAHNE (DEPMEHTHbIX NpPenapaToB Ha XMBYH Maccy, COo-
XPaHHOCTb M XXM3HECNOCO6HOCTb Kyp-HecyLleK, Ux rema-
Tonornyeckme nokasaTtenu. PaccumtaHa aKOHOMU4YecKas
3(hhekTMBHOCTb NCNONb30BaHMA (DEPMEHTOB B pauMoHax
Kyp-HecyLleK. KHura cogepxuT 7 nnatoctpaumii, 90 Tabnuy,
1 CMNCOK MCMNOJIb30BaHHOW OTEYECTBEHHOW N MHOCTPAHHOM
nnteparypbl n3 230 NCTOYHUKOB. [pegHa3HavyeHa a1 Ha-
YUHbIX COTPYAHMKOB, CNeunasncToB arponpoMbILLIEHHOTO
KOMM/eKca, pykoBoauTenern Xo3ancTs, aCnMpaHTos U CTy-
[EHTOB 300TEXHNYECKOr O HanpasieHNs NOArOTOBKU.

NanteB IN10. MUKpoOGMOM CenbCKOXO3ANCTBEHHbIX
)XUBOTHbIX: CBSI3b CO 340POBbEM U NPOAYKTUBHOCTbIO :
moHorpadwms /T.10. lantes, H.U. HoeukoBa, E.A. Abin-
AblpbiM U ap. — CIM6. : NMpocnekT Hayku, 2020. — 336 c.
LWndp LHCXB 20-3561.

CoBepLUeHCTBOBaHME OCHOB NUTAHUS XMBOTHbIX 1N NTUL,
ABnsieTcs 6a3oi Ans AMHAMUYHOIO PasBUTUS CE/IbCKOro
xo3slicTBa. C Lenblo ynyylleHnss MeToA0B OLeHKM obmMeHa
BELLECTB 1 COCTOSAHNS 340POBbS XXUBOTHbIX, NOBbILLEHNS UX
NPOAYKTUBHOCTU BaXHO M3y4yeHMEe MUKPOOMOTLI Xenyaou-
HO-KMLLIEYHOTO TpaKTa CeIbCKOXO3ANCTBEHHbIX XMBOTHbIX.
B ueHTpe BHMMaHuA MOHOrpaum — HayyHble AaHHble O
cocTaBe, MEXMUKPOOHbIX B3aMMOAENCTBUAX N DYHKLMAX
KMLIEYHOro MUKPOGMOMA XMBOTHbLIX M NTUL. COoaepXuT-
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CA MHJopMaLma O COBPEMEHHbLIX METoAAax U3YYeHUss Mu-
Kpobuoma (MeTopg konuyecTseHHol MLP, T-RFLP-aHanms,
CeKBEHMpOBaHMe HOBOro MokoneHus). [lpeacTasneHa
Knaccugukaumsa 1M QyHKLMM KULLEYHbIX MWKPOOPTraHmu3-
MOB. OnmcaHbl 0COBEHHOCTU MUKPOBMOMA XBauHbIX, MO-
HOraCTPUYHbIX XMBOTHbIX W NTUL. [laHa xapakTepucTuka
MUMKPOBOHOro neisaxa B pybue, HOPMbl COAEPXaHUS MU-
Kpodh/iopbl B pybLe KpyrnHOro poratoro ckorta, 0cobeH-
HOCTU MUKpo6rMoma pybLa CeBEepHbIX OfIEHEN, a Takke
hakTopbl, BAMAIOWME HA PYyOLOBble MUKPOOPraHWU3MbI.
YpoeneHo BHMMaHne MUKPOM/Iope KOMbIT, PENPOAYKTUBHOM
cucTeMbl, BbIMeHW. NpeacTasneHbl pa3Hoobpasne MUKpo-
OpraHvM3MOB B KULLEYHMKE CBUHEN, cOCTaB MUKPO/IOpSI
B Pa3nNyHbIX OTAeNax KMWeyHuKa CBUHEN, AMHaMMKa M-
Kpobroma CBMHEWN Ha pasHbIX 3Tanax npou3BOACTBEHHOIO
umkna. OnucaHbl AManasoHbl CofepxaHus HopModops! B
KULLIEYHUKe NTUL, MUKpodiopa KypUHbIX SMOPUOHOB, U3-
MeHeHMS MMKPOI0PbI B NPOLLECCE OHTOreHe3a, hakTopsl,
B/IMAOLLME HA COCTaB MUKPOMIOPbI eyA0YHO-KLLEYHO-
ro Tpakta kyp. lNMpeacrasneHa nHgopmayms o Mukpodiope
cyctaBoB NTul. Ocoboe BHVMMaHWe yfeneHo 3aKosormuye-
CKWN YNCTbIM TEXHONOMMAM, HanpasleHHbIM Ha KOPPEKLMIO
MUKPOGMOMaA U yCTpaHeHne ANCOUOTUYECKUX HapyLLUEeHWI
Yy CeNbCKOXO3ANCTBEHHBIX XMBOTHBIX U MTULBI. 3aTPOHY-
Ta npo6nema aHTMOMOTUKOPE3SUCTEHTHOCTM Yy GakTepuid.
MpeacTtaBneHa knaccudukaums nNpo- n (UTOOMOTUKOB,
onucaHbl CBOWCTBA COBPEMEHHbLIX PUTOBNOTUKOB. Mpes-
CTaB/IeHbl OTeYEeCTBEHHbIE MPOBNOTUKN, MHOTOKOMMNOHEHT-
Hble BuonpenapaTbl, UCMONb3YEMbIE B KAUECTBE KOPMOBbIX
[06aBoK, 1 buonpenaparbl 418 YyyleHna MUKpoKIMmara
XMBOTHOBOAYECKMX NOMeLLeHWI. KHura cogepxunt 89 mn-
nocTpauumii, 85 Tabnuy, n 6Gubanorpacmyeckuin CNMCoK n3
467 OTEYeCTBEHHbIX U WHOCTPaHHbIX MCTOYHUKOB. lMpea-
Ha3HayeHa O1s crneunanucToB B 06/1acTM BETEPUHAPHOWA
MUKPOOBMONOrMM, KOPM/IEHUA U COAEPXaHUA CeNbCKOXO-
3ANCTBEHHbIX XMBOTHBIX, @ Takke A/ HayYHbIX COTPYAHM-
KOB, Mpenogasaresnieil, acnMpaHToB 1 CTyAEHTOB arpapHbIX
BY30B, BETEpPUHaPHbIX Bpayeil.
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