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Annoramma. I[ens. OOOCHOBATH BO3MOKHOCTh NPHMCHCHHSA OmompemaparoB Buramman (mramm
Bacillus subtilis) m Crepuudar (muramm Trichoderma harzianum) Ha BHHOTPATHUKAX B IOCICYOOPOYHBIH
MCPHUO 11 TOBBIICHHA >()(CKTUBHOCTH KOHTPOII SKOHOMHYCCKH 3HAUMMEBIX 3a0oicBaHuUil. Memoowt.
Buonormieckyto 3(pQEKTHBHOCTH arpompHeMa OIPEICIIIIM IO CHIXKCHHIO PACHPOCTPAHCHUS W PAa3BHTHA
OHIUYMAa B MPOLCHTAX OTHOCHTCIHPHO KOHTPOI, paccumThiBagm 10 (opMmynac AOOOTA. DKOJOTHUCCKYIO
3((QEKTHBHOCTh OMpPENEILIIN IO CTPYKTYPHBIM H3MCHEHHAM KOMIUICKCOB MHKPOMHIICTOB B IIOUYBE, HA
PACTUTEIBHBIX OCTATKAX M KOPE BHHOTPATHBIX KyCTOB. B MHKPOOHOIOTHHECKIX HUCCICAOBAHMIX HCIOIB30BAIH
METOBI TOCEBA HA TBEPBIC IMHUTATCIBHBIC Cpelbl. Pe3ynbmamel. YCTAaHOBICHO, YTO NMPHMECHEHHE Buramnana
(100 t /1) mna pacrenmit u Creprudara (80 -100 r/T) 114 MOYBEI B MOCICYOOPOUHBIX 00pabOTKAX OKA3BIBACT
MOJIO’KUTETbHOE BIMSAHHE HA MHKOMATOCHCTEMY HA3EMHOH YacTH BHHOTPAJA: CHIDKACT HHTCHCHBHOCTH
passutus onmguyma Ha 0,4-1,2 %; cokpamaer nepuoa (UTOMATOTCHE3a HE MEHEE YeM Ha 14 mHEH; moBsImIacT
3((CKTHBHOCTh CE30HHOTO KOHTpoa ommmyma Ha 0.8-17.1 %; cmocobctByeT (opMupoBaHmio Oo0ee
cOanaHCHPOBAHHOTO MHKPOOHMOIICHO3a; YMCHBIIACT MNOYBEHHBIH 3amac uH(ekium (y3apHeBbIX TPHOOB -
MATOTCHOB BUHOTPAIHBIX pacTeHuil B 4-12 pa3 Mo CpaBHEHHIO C KOHTPOJILHBIM BApPHAHTOM Oe3 00padOTOK M B
2,5-8 pa3 mo CpPaBHCHHIO CO CTAHAAPTHBIM BAPHAHTOM MOCICYOOPOUHOH 00paboTKH 5 %-HBIM >KCJIC3HBIM
KymnopocoM. Bot6odsi. B 1enoM HCTOIB30BaHHE JAHHOTO OMOTEXHOJOTHYECKOTO arpompueMa B CHCTEMAX
3a0MTHl BHHOTPAaJa OT OONE3HEH CIEAYeT CUMTATh IIEIEeCOOOpPA3HBIM, CIIOCOOCTBYIOIIMM ITOBBIICHHIO
(uTocaHUTAPHOHN YCTOHINBOCTH AMITCIOLCHO30B.

Knrouesvie cnosa: 00JIC3HU BUHOTPAAA, OHOMPEHIAPATHL, TOCICYOOPOUHBIC 00pa00OTKH, MHKPOOHOIICHO3
TIOYBBI, OHOJOTHYECKAS U IKOJOTHUYCCKA 3(P(EKTHBHOCTD

Beeaenune

B mupe octpo crout mpobiema 3KOJOTHYECKHMX H3MEHEHWH B JKHUBBIX CHCTEMAXx,
NPOUCXOASININX O BIMSAHUEM YCHUJICHUS KIMMATHUYECKUX M aHTPOIOTEHHBIX BO3IEHCTBHIA,
OTPAKAIOIIUXCA HA CTPYKTYPHO-(PYHKLMOHATIBHON OpraHU3alii U AUHAMUYECKUX CBOHCTBAX
SKOCHCTEM pa3JMYHBIX THUIIOB, B TOM HYHCJE€ M arpodKOCHCTEM pactyinas (pUTOCAaHUTApHAsS
nectabunu3alysi KOTOPBIX HEraTUBHO BJIMAET HAa 3KOHOMHKY CEJIbCKOXO3SHCTBEHHOrO
pacrenuneBoactsa [1-6]. Tak B ammenoneHo3ax 3anagHoro llpenkaBkasbs MHTEHCH(pHUKAIUS
NPOM3BOJACTBA W KJIMMATHYECKHE W3MEHEHHMs] NpPUBEIH K YCHJICHHIO arpecCUBHOCTH
TUNUYHBIX 3a00JI€BaHM, HapuUMep, Takoro kak ouauyM (Erysiphe (cun. Uncinula) necator
Schwein. (cymuaras cranus), Oidium ftuckeri Berkl. (xonmmgmanpHas cragms)). Oupnym
SABJISIETCS JTOMUHHUPYIOIUM 3a00J€BaHUEM BUHOTPANa HA TMPOTSHKEHHH MPAKTUYECKH BCETO
nepruosa BO3AEIBIBAHUS KYJbTYpPhl B IOXKHBIX perroHax Poccmm. C Hauwama 90-x romos
NPOILIOrO CTOJETHSI YacTOTa ero 3muduToTuil BeIpocia a0 9 pa3 3a 10 ner. Bo3Oyaurens
3a0oneBaHus UMEET LIMPOKHA aOMOTHYECKHI ONTUMYM AJISi PAa3BHTHS, YTO MOBBIIAET €ro
aanTUBHOCTh U BPEIOHOCHOCTh, OH XOPOLIO Pa3BUBAETCSA KaK BO BJIAXKHBIX YCIOBHSIX, TaK U
B VCIIOBHSIX TOHFDKEHHOH BJIQKHOCTH BO3JyXa M BBICOKUX TEMIIEPaTyp, MPU STOM IS
IPOpACTaHUs €ro CIop He TpeOyeTcs KaleabHOXKUAKas Biara. PocT arpecCHBHOCTH onnuyma
BBIPA3WIICS B YBEJITMUEHUH MPOIOJUKUTENBHOCTH aKTUBHOTO Pa3BUTHA Ha pacTeHuU. Tak, ecnu
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B NPEABIAYIIHE TOIbI MUK Pa3BUTHs OOJIE3HH MPHUXOIWICS HA MEPHOA C CEPENUHBbI UIOHS 10
CepenuHbl HIOJNS, TO B TOCIEOHHE TOABI 3aKPEIUIeTCS] TEHACHLUS HauOOJbIIeiH
WHTEHCUBHOCTH pa3BUTHS B TEPUOI 1O MEpPBOH NeKaabl M Hake CepeauHbl aBrycra (B
3aBHCHUMOCTH OT CpOKa co3peBaHusi copta). [ pud pazBuBaeTcst He TOJIBKO Ha 3€JIEHBIX SIT0OaXx,
HO M aKTHBHO Ha rpeOHsAX U rpeOHEHOXKKaX B Mepuonx (popMHPOBaHUS T'PO3MAHU, 3aXBAThIBAS
HAuaJI0 CO3PEBAHMS, YTO IOBBIIAET PUCK YCHIXaHUs TPO3lel M BeneT K OONBIINM MOTepsSM
ypoxas (puc. 1).

1,

Puc. 1 Passurne onauyma Ha rpeﬁffﬂx rposaeit Bnorpaz[a
Fig. 1 — Oidium development on the grape stalks

HaOmopmaercss  yBenuuYeHuWe  paclpOCTPAHEHHs  OMAMyMa HA  TOJIEPAHTHBIX
€BpPOAMEPUKAHCKUX THOPHIHBIX COPTaX, HA KOTOPBIX BO30OYAUTENb paHee OTCYTCTBOBAJ, a
Terepb JOBOJHHO MHTEHCUBHO PA3BUBAETCS HA SITONAX M JIUCThIX. Kpome TOro, oTMe4aroTcst
OCEHHUE MPOJOJIKUTENIbHBIE BCIIBIIIKK 3a00JIeBaHUS HAa MTACBIHKOBOM YPOXKae, JIUCThSIX, JIO3E,
YTO BEAET K HAKOIUICHUIO 3UMYIOIel WHPEKIINH B aMIIEIOLEHO3E.

K 3aMeTHbIM H3MEHEHHMSIM B MHKONATOCUCTEMAaxX HA3€MHBIX 4YacTel pacTeHuH
BUHOTPA/a OTHOCUTCS U TIOSIBJIEHHE HOBBIX SKOHOMHYECKH 3HAYMMBIX MATOTEHHBIX TPUOOB U3
MOJTyAPa3uTHON MHUKPOQIIOPBI, a TaKKe pa3IMYHbIe aAanTalud TPUOHOH mMaTOQIOpHI,
MOBBIIIAIOIINE BPEIOHOCHOCTh U 3aTPyAHSIOIME KOHTpoib 3abonesanmii. Hampumep,
(hOpMUPOBAHHE HOBBIX aCCOIUAIMI rPrOOB BHI3BIBAIOIIUX MSTHUCTOCTH JIUCTHEB, YChIXaHUE
COLIBETUI/TPO3/IeH, HEKPO3bI MPOBOASIIEH CUCTEMBI BCEX OPTaHOB M T.N. BONBIIMHCTBO 3THX
BUIOB TOKCUT€HHBI, O0TaIaf0T CIIOCOOHOCTHIO CYIIECTBOBATH KaK B YCJIOBUSIX C MOBBIIIEHHOM
BJIQXKHOCTBIO, TaK M BO BpPEMS BBICOKOTEMIIEPATYPHBIX 3aCyX — 3TO aJbTePHAPUEBBIE U
¢by3apueBbie rpuOBbL

OYHKINOHATBHO-CTPYKTYPHbIE U3MEHEHHs] B TPUOHBIX COOOIIEcTBaxX MoTpedoBaiu
U3MEHEHUH B TAKTUKE 3AIIUTHBIX MEPONPHUSATHI — MOSBUIIACH HEOOXOAUMOCTb B MPOBEICHUHU
JOTIOTHATEIBHBIX  O0padOTOK, COKpAINEHWH WHTEPBAJIIOB MEXIY HUMH, TPUMEHEHUU
(YHTUIUIOB IIUPOKOTO CIEKTPa JEWCTBHS, AKTUBHOTO HCIOJIB30BAHUS OAaKOBBIX CMECEH.
OOBEeKTHBHO 3TO YBEJIUYIJIO TECTHLIMIHYIO HATrPy3Ky Ha 3KOCHCTEMY BHUHOTPATHUKOB H
(PUTOTOKCUYHOCTD JJISI PACTEHUH, YTO HETaTUBHO OTPA3MJIOCh HA UX UMMYHHOM CTaTyCe W B
KOHEYHOM WTOTe MPHUBENIO K OONBITUM SKOHOMHYECKHM u3aep:kkaMm [7]. 3aaada mOBBIICHHS
s¢pexTuBHOCTH KOHTpONS 3a00I€BaHMII BUHOTPANa MPU COXPAHEHUH M JaKe MOBBIIIECHUU
QNanTUBHOTO  TMOTEHLMAj]a pAcTeHWl  TpuBela K  MEePecMOTPYy  CTpaTernud |
COBEPIICHCTBOBAHUIO TAKTUKH 3ALTUTHBIX MeponpusTuii. bbuta chopMynrpoBaHa KOHISTIIIHS
OMOJIOTM3NPOBAHHON 3amuThl BUHOTpana [8, 9]. OCHOBHBIM MyTeM aNaNnTalldd 3al(UTHBIX
TEXHOJIOTUH cTaja Ouojoruszamus, T.. OOOCHOBAaHHAsT WHTErpalysl XUMHYECKUX U
OMOJIOTHYECKNX, B T.4. HWMMYHOHMHOYIUPYIOIINX METOIOB, CIIOCOOOB U  CPEACTB,
HanpasyieHHast Ha 3 (QEKTUBHBIN KOHTPOJIb MUKOMATOTEHOB.

Henpto paboTe! 6610 0OOOCHOBATH BO3MOXKHOCTH MPUMEHEHUST MUKPOOHOJIOTHUECKUX
npemnaparoB ¢ (YHTULUUAHOW aKTUBHOCTBHIO HA BHHOTPAIHHUKAX B MOCIEYOOPOUHBIA MEPUON
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I TOBBIIEHUsT 3(()EKTUBHOCTH KOHTPOJSI SKOHOMHYECKH 3HAUYMMBIX 3a00JeBaHUI Ha
OCHOBE M3yUEHUs UX OMOJIOTHUECKOH U 3KOoJorndeckon 3ppeKTHBHOCTH.

O0bexTbI U MeTOAbI HCCIeI0BAHUS

B xauectBe OOBEKTOB HCClIenOBaHWNA ObUIH BBIOPaHBI 2 MHUKPOOHOJOTHUYECKUX
npernapata oredectBeHHoro npomssoactsa (OO0 «ArpobuorexHosorusi», r. Mocksa) —
Buraman (wramm —nponyuent Bacillus subtilis) nm Creprudar (mramm-npomayLeHT
Trichoderma harzianum). OueHuBanoCch 2 pPa3IUYHBIX BapUaHTa TPUMEHEHHUS OIBITHBIX
npemapatoB. 1. Ctepuudar 80 r/ra - oOpadorka omaBmux JuCTheB, Butarman 100 r/ra —
obpabdorka BuHOrpagueix kyctos (BHUO 1); 2. Crepuudar 80 r/ra - obpaboTka OmaBIIMX
mucteeB, Butamnman 160 r/ra — obpaborka sunorpagHeix kycros (BHO 1I). Jlns cpaBHeHus
ObUT BBIOpaH CTaHOAPTHBIN TNpernapar, paHee NPHUHSITHIA B XO3AWCTBEHHBIX O0padOTKax -
Kenesnniit kymopoc, 5%-HbIii pacTBOp, OOMBIBKa BHUHOrpamHbIX KycToB (CTaHmapT) H
BapuaHT O0e3 o0padorku (KoHTpoIb).

Pabora BhIMONHSIACHE HA OCHOBE CHCTEMHOIrO MeTomoJiorudeckoro moaxona [10]
NOJIEBBIMH U JTAOOPATOPHBIMH METONIAMH B TE€YEHHE IBYX IMOCIeyOOpOUHBbIX ce30HOB 2014-
2015 rr. m 2015-2016 rr. [na uccrnenoBaHwii ObLT BBIOPAH BBICOKO BOCIPHHMYHBBIA K
onanyMy eBporeiickuii copt Pucnuar petinckuii. B nepssiii rox obpadoTka mposeneHa Obuia
19.11.14; Bo BTOpOIL TOA - 26.11.15. @eHodaza 0OpabOTKH - «HACTYIICHUE TIEPUOAA TTOKOSI:
omnajo okojo 50 % nmucteeB». Pacxon paboueit skuakoctu coctasisit S00 n/ra 1t pacTeHul;
250 n/ra pns mouBbl. (DUTOCAHWTAPHBII MOHHMTOPHMHI U OLEHKAa OHOJIOTHYECKON
3¢ ¢dexkTUBHOCTH TmpemapatoB B Ooppde ¢ OCHOBHBIM 3a00/€BaHMEM BHHOIPaaa
OCYULIECTBJISIINCE IO METOAMKE, M3JIOKEHHOH B METOJUYECKHX YyKa3aHMsIX Bcepoccuiickoro
uHcTUTyTa 3amuThl pacrenuii (BU3P), r. Cankr-IletepOypr [11] B mepuon ce30Ha BereTaru,
crenyromero 3a  00paboTrkoii. MOHHMTOPUHT  TpeaycMaTpuBan — HaOMIOAEGHUS 32
WHTEHCUBHOCTBIO PA3BUTUSI M PACIPOCTPAHEHUs OWAMyMa B MAapIIPYyTHBIX Yy4eTax I10
naTHOANNBHON 1kane. buomornueckyro 3QQekTHBHOCTh OHMONpEnapaToB OMPEAESsUId I10
CHIDKeHHMI0 pacnpoctpaneHust (P) u passutust omnuyma (R) B mpoueHTax OTHOCHUTENBHO
KOHTpOJISI, paccuuThiBain 1o ¢Qopmyne AbGOora. Dxonorudeckyro 3P QPpeKTUBHOCTD
arponpueMa OMNpPeNeNsUITH IO CTPYKTYPHBIM H3MEHEHUSM KOMILUIEKCOB MHKPOMHILIETOB B
NOYBE, HA PACTUTENBHBIX OCTATKaX (JINCTOBOM OMAJe, YCOXIIUX IPO3JAX, OCTABIIUXCS MOCHE
MEXaHU3UPOBAaHHOH yOOpKHM) M KOpe BHMHOTPaHBIX KycTOB. Ha ONBITHOM ydacTke
BUHOTPAJHUKA Hepe3 Mecsm mocie o0paboTku ordmpanuck 00pasibl IOYBBI, KOPbI U
pPAaCTUTENBHBIX OCTATKOB Hepe3 MecsAll mocie oO0padoTkM 1O BCeM BapuaHTaMm. B
MHUKPOOHMOJIOTHYECKUX ~ HCCIEIOBAHUSAX HCIOJNB30BAIM METOIBl IIOCEBA HAa TBEPIbIE
NUTATENbHbIE CPEIbl, Y4YEeTbl BEJNM IO YHCIY KOJOHHEeOOpa3yroIuX eAWHUL TPHUOHBIX
3a4aTKOB B ThICSUaxX equHu Ha 1 rpamm cyxoro Bemectsa (KOE Teic. mt./1 1) [12].

PesyabTaThl M 00CyKI1eHue

B ycnosuwsax 3amamnoro IlpenxaBkasest (KpacHomapckwii Kpail) HCTOYHHKAMH
NepBUYHON HMH(EKIMH OMAuyMa Ha BHHOTPAlE CIYXaT TOJCTOCTEHHBIH MHLEIHA Ha
OJHOJIETHUX MoOerax M TOHKOCTEHHbIM MuLEnni B mouykax. OCHOBHOH (hakTop, CrIOCOOHBIH
KOHTPOJIMPOBATH TOJICTOCTEHHBIH MHULIEIHHA Ha JI03€ 3TO canpoTpodHble rpUObI, HO pa3BUTHE
canpoTpopOoB MPOMCXOJUT B OCHOBHOM B HEYKPBIBHOW KYJBTYype, B OCHOBHBIX K€ 30HAX
BO3/IEJIBIBAHMSI BUHOTPaaa (aHAMO-TaMaHCKOH, YePHOMOPCKOM, MPENropHOi) BUHOIPAHUKU
He YKpbIBAIOTCs. CHU3UTH JKU3HECTIOCOOHOCTh MCTOUHHKA 3aPAKEHHUS MOTYT U HKCTPEMAJIbHO
HU3KHE TeMIepaTypel Nepuofa Mokos. M XOTb TOJICTOCTEHHBI MULENWA MNEPEHOCUT
OONBLINIA TEMIIEPATypPHBIA MUHYC, Y€M BUHOTPAHAs JI03a, HO €ClIi CyOCTpaT OMEPTBEET, TO U
OMINYM IMEPECTaHET Pa3BUBATbCA. JIPYTMX €CTECTBEHHBIX MEXaHHU3MOB OIPAaHMYUTBL 3arac
uHpeKIu Her. B cucremax 3ammuThl NPOMBIIIJIEHHBIX BHHOTPAJHUKOB OT OONe3Hel 3Ty
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3aa4y BBIMOJHSIOT OOWIBHBIE ONPBICKUBAHUS B TMEPHOA IIOKOs, TaK Ha3bIBaeMbIe
«OOMBIBKIY», CHEIHAIbHBIMH CpPEACTBAMH B TIOBBIIICHHBIX JO3WPOBKAX, HMMEIOLIMMU
OTPaHUYEHHBIH AaCCOPTHMMEHT. B mpexHuX cucreMax 3alluThl BHHOTPaZa B OOMBIBKAxX
ucnonp3oBain JJHOK, HuTpadeH, skene3Hbll Kymopoc, MEAHBIH Kymopoc, OOpIOCCKYIO
xuakocth [13]. M3 3aperncTpupOBaHHBIX IMPENapaToB I TaKUX paboT Ha CErOmHSIIHHNA
neHb octancs Tosbko [Ipenapar 30 Ilmoc, MM3, HO OH ¢ MHCEKTOAKAPHUITUAHBIM 1EHCTBUEM.
OyHrunuaHble mpenapatel  Oonblle  HE  paspelleHbl K = NPUMEHEHHMI0 H3-3a X
HESKOJIOTMYHOCTH, a MEXIY TeM CHIXKeHHE MH()EKLIMOHHOTO 3araca B MEePHO ITOKOS UTrPaeT
BKHYIO POJIb B KOHTpOJIE B3Oy nuTeneli Oone3Heil B arpoLeHose.

UccnenoBanusi, MNpOBEAEHHbIE 1O HW3YYEHHIO BO3MOXKHOCTH  HCIOJIB30BAHUS
MHUKPOOHMOJNIOTHYECKUX  (PYHTMLUAOB B  MOCIEYOOpPOUYHBI  MEpPHOA, TOKa3all  HX
MEPCIIeKTHBHOCTh. HHOBAIIMOHHBIM OHMOTEXHOJIOTHYECKUI arpornpueM, B OCHOBE KOTOPOTO
JEKUT TPOBeAeHHE OO0pabOTOK BHHOTPAIHUKOB KOMIUIEKCOM OHONpEnaparoB B MEPUOL
nokosi pa3paboTan Heckosbko JerT Ha3zan B Cesepo-KaBkasckom ¢enepalbHOM HaydyHOM
LIEHTPE CaAOBONCTBA BUHOTpanapcTea BuHonenus (r. KpacHonap) [14]. BriepBeie B OTKPBITBIX
MHOTOJIETHUX arpoLeHO3aX Ha HACAKICHUSX BHHOTPaga AJsl CHIDKEHMs 3armaca MH(EKIUU
OBUIO MPENJIOKEHO HCIONB30BaTh KOMIUIEKC I'PHOHBIX M OaKkTepUalbHBIX OMO(PYHTHLIHIOB.
Takne OMOKOMIUIEKCHI MO3BOJIIFOT PACIIUPUTH CHEKTP ILEJEBBIX BPENHBIX OOBEKTOB.
IMocneybopounsiii cpok mnpoBeaeHuss 00paboTOK Hamboyee wnenecoodpaseH, Tak Kak
3UMYIOIIUN 3armac (PUTOMATOreHOB, HAXOMUTCS B CTaaUHM (POPMHUPOBAHMS U TOCTYNEH IS
MOJABJICHHSI, YTO NO3BOJISIET 3(P(PeKTHBHEE OrpaHUYNBATDL HAKOIUIEHHE MH(EKLMH, KOTOPOe
aKTUBHO HIET BCJIEACTBUE MpEKpalleHus Bcex QpyHruumaaeix obpadortok. Kpome toro, B
coCTaB OHMOIpenapaToB Hapsay € MPOAYKTaMH MeTaboyM3Ma BXOMAST JKHUBbIE OaKTepUH U
rpuObI (AHTArOHUCTHI U THITEPIIAPA3UTHI), TIO3TOMY BHECEHHE UX B arpOLIEHO3bl MHOTOJIETHUX
KyJbTYp HE TOJbKO €CTECTBEHHbIM IIyTeéM OrPaHUYMBACT pPAa3BUTHE IIOMYJISILUN
(pUTOMATOreHOB W CHUXKAET HMX BPENOHOCHOCTb, HO TAaK)XKE JaeT BO3MOXKHOCTb BHIAM
NOJIE3HOH MHUKPOQIOPHI «3aLENUTHC» B MUKPOOHOIIEHO3€ BUHOTPAHUKOB W/WIIN YBEITHUUTb
pasmep mnonyisiuid. [IpomoIKUTENPHOCTE TepHoAa IOKOs, HACTYNAroINero cpasy 3a
nociaeyOopouHbIMH  00pabOTKaMHU, TO3BOJISIET TPOSIBUTHCS  PETYJISATOPHOMY  ACHCTBHIO
OMOpYHrMLIMAOB HE TOJNBKO HEMOCPENCTBEHHO Mocie 00paboTKy, 3a c4eT MeTabOIUTOB, HO U
Ha TPOTSDKEHUH BCEH BTOPOH IMOJIOBHHBI OCEHH, 3UMbI i BECHBI CIIEIYIOIIEro rofa (0COOeHHO
B TEIUIbIE 3UMbI WJIM B NIEPUOJ OTTEIENIeH, YeM OTJIMYaeTcs KIuMat rora Poccun, OCHOBHOTO
permoHa BUHOTPANapCTBa), 3a CUET «KUBONY UX YacTH (MULIENINH, CIIOPHI).

B ofcyxnaemMbIx ucCnenoBaHUSX MAaHHAS OHMOTEXHOJNOrHs ObUIa MOIU(HIIMPOBAHA,
KpOMe OOMBIBKH KYCTOB, 0OpaboTke Ouonpenaparamu Oblia MOABEPTHyTa M IMOYBA. AHAIM3
Pe3yJBTaTOB MOKA3all, YTO IOJ BIHMAHHEM OOpa0OTOK H3MEHSFOTCS MPONOPLIMH KOMILIEKCOB
omurotpodos, HaubOojee BBIPAKEHHO HA JIMCTOBOM OMNajae - CHWJKAETCS YHCIEHHOCTD
MHUKpoMHLIETOB (B 1,5-3,8 pasa) 1 COOTBETCTBEHHO BO3pACTAaET YUCIEHHOCTh OakTepuii (Tabi. 1).

Tagmamma 1
Bymstane mocsiey0opoyHbIX 00padoToK GHONMpenapaTaMi HA COOTHONMIEHHE SaKkTepHii n
MHKPOCKOTIHMECKUX TPHOOB CPea OMUTroTPOQHBIX MHKPOOPTAHN3MOB HA PACTHTETLHOM onaje (B % ot
o0mero komyecTsa o;mrorpodos), 2014-2015 rr.
Table 1
Postharvest bio-treatment influence to the bacteria and microscopic fungi ratio among the
oligotrophic microorganisms on the plant waste (the overall percentage, %, of the oligotrophic plants),

2014-2015
Bapuant / Variant baxkrepun / Bacteria Muxpomuuetsl / Micromycete
Kontposs / Control 69,42 30,58
Craunpaapr / Standart 36,45 63,55
BUO1/BIO1 84,69 15,31
BHUOII/BIOII 92,24 7,76
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Onurotpodrl - MUKPOOPraHU3MBI, OOMTAIOIIHE B TOYBAX C HU3KHM COIEPKAHUEM
IUTATENbHBIX ~ BELIECTB, HCIONB3YIOT a30THOE (ONUTOHUTPO(MIIBI) WM  yriIepogHOe
(omurokapbodumibl) muTaHWE. ITH MHUKPOOPTAHU3MBI, 3aBEPIIAIOIINE MHHEPATU3ALHIIO
OpPTaHUYECKUX COEAMHEHUH, nenas MX JOCTYIHBIMU ISl PACTEHHUH, B LEJIOM COCTABJISIOT
CYIIECTBEHHYIO TPYMIUPOBKY B TMOYBAX MPOMBIIUICHHBIX BUHOTPATHUKOB, KyJa MOCTYIaeT
HeOObIIONH 00beM (IO CPaBHEHUIO C JAPYTUMH arpoOLEHO3aMH) CBEKEro OPraHuYeCKOro
BEIECTBA (B OCHOBHOM JIUCThsI, OCTATKH COPHSIKOB). Hanbonblyro akTUBHOCTD B MpoLiEccax
MHUHEpanu3amuu nposBisitor  Oaktepum  [15]. Takum  oOpasoMm, yBenWUeHHE AOJH
ONMUTOTPO(HBIX OakTepuii COCOOCTBYET ONTUMHU3ALUMH MPOIIECCOB MUHEPATNU3ALUN U MOXKET
OBITh KOCBEHHBIM MPU3HAKOM YBEIHMUYEHHS IIJIOAOPOAHS OYBBL

IIpn obimemM KONMYEeCTBEHHOM CHM)KEHHH MHKPOMHIIETOB IOJ BIHMSHHEM 00pabOTKU
CrepHudarom KauecTBeHHasi CTPYKTypa IPUOHBIX COOOIIECTB SKOCHCTEMbl BUHOTPAJHUKOB
Tpanchopmuposanace (tadi. 2).

Taomma 2
Bansiane mocs1ey0opovHBIX 00padoTOR GHonpenapaTraMi Ha CTPYKTYPY IPHOHBIX COOOIECTB
IKOCHCTEMBI BHHOTPATHUKOB (B % 0T 001Iero KOJIMIeCTBA MUKPOMHAIIETOB), 2014-2015 rr.
Table 2
Postharvest bio-treatment influence to the fungi community structure of the grape vineyards
ecosystem (the overall percentage, %, of the micromycetes), 2014-2015

Bapunanr
Variant

Oo0bexT KonTpoas/ Cranpgapt/ BHO1/BIO 1 BHO 11 / BIO Tl
IKOCHCTEMBI Control Standart

/ Ecosystem

object

Housa /Soil @ @
@ <D

Kopa n

0CTATKH

rposaein _

T e e @

grape

bunches
remains

Jucrosoii
onag / Grape
foliage waste

66

o 00

IIpumeuanue: cuHUIA — NUIeCHeBbIe IPHOBI; OpaHKeBbIil — AP 0AKenoJ00HbIe TPHOLI; cepbIii —
AP OKIKH
Note: blue — mold fungi; orange — yeast fungi; grey - yeast

HaubGonee 3amerHple w3MeHEHUs ObUIM BBIIBICHbI B TMOuYBE. Tak, OTMEYEHa
yCTOMUMBAsT TEHAEHIVSI CHUKEHUS TIeCHeBbIX TprooB (Ha 18-30 %) u pocra YMCIEHHOCTH
aposxxenonodHbix rpubos B Bapuante BUO I - B 1,5-2,5 pasa, B Bapuante BHUO Il — B u
npoxoken B 4,3-5,4 pasa mo CpaBHEHMIO C KOHTposeM. B crangapTHOM BapuaHte
YUCJIEHHOCTb JAPOXCKEH W JIPOKKenmogoOHBIX TIpuOOB pociia HesHauuTenbHOo. Ha ¢done
CHIDKEHHsI YHUCJIEHHOCTH IUJIECHEBbIX TPHOOB MOA BIUSHHEM OHo0OpadOTOK BUAOBas
CTPYKTypa JaHHBIX MUKOKOMILIEKCOB TaKXe W3MeHmnach (Tadi. 3).
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Taomma 3
Bansiaue mocsiey0opoaHbIX 00padoToK fHONpenapaTaMi HA BIJIOBYHO CTPYKTYPY KOMILTIEKCA
TMOYBEHHBIX MJICCHEBBIX TPHOOB B arpo3K0OCHCTEME BHHOTPAHHKOB, 2014-2016 .
Table 3
Postharvest bio-treatment influence to the species complex structure of the mold fungi in the
vineyards agroecosystem, 2014-2016

B % ot 001Iero KOJMIECTRA IJICCHEBBIX IPHOOB
In % of the total quantity of mold fungi
g, Heupenrndu-
S & 2 & IIPOBAHHbLIE
Bapuanr 3 i = S 2 S o .
Variant g 5 2 § 3 5 g 2 (cTepuIbLHBIIH
§ § % § EJ S § § § = § R § § mmunesmii) / Not
3 e X g 3 = S S identified
h ) & ~ ~ g (pathogen-free
R ~ mycelium)
2014-2015 rr.
Konrpoms /|, 224 13.9 155 | 157 1.7 0 0 304
Control
Cramaapr /| 5 o 415 95 18.9 76 0 0 0 18.7
Standard
BUO 1 0,0 191 | 429 | 302 | 16 00 | 0 1.1 46
BUO 11 1,9 11,5 174 | 212 | 1,0 10 | 63 2,9 36,8
2015-2016 rr.
Konrpoms /| ¢ 66.4 10.6 55 38 1.6 0 0 10.3
Control
Crangapr / 0
GNP 0 66.7 14 0 2.7 0 0 292
BHUO1/ 2,0
B0 T 0 406 | 211 | 111 | 04 10 | 71 g 16,7
BUOII/ 3,7
B0 11 0 343 | 286 | 134 | 06 19 | 09 ’ 16,6

3aduxcupoBaHa ycTOWYHMBAas TEHACHLUS B CHIDKEHHHM YHCICHHOCTH (hy3apUeBBIX
rpudoB 1O cpaBHEHUIO ¢ KOHTpoJieM B Bapuante BMO I — B 6 -10,5 pas3; B Bapuante BUO 1I -
B 4 -12,1 pas; B craHgapre - B 1,5 pasa. Takue U3MEHEHUs SBISAIOTCS MOJOXKUTEIbHBIMH, TaK
KaK OCHOBHOW HUINEH JJIs1 MEePe3MMOBKH HMHOKYJIOMA IONYNApa3UTHBIX TPHUOOB M NpeKae
BCero (py3apues SBISIETCS BEPXHUI CII0H MOUBHI Bo3Je KycToB. Ilon BiussHuem 6noobpadorok
B o0pasmax, B3SThIX Ha aHAIM3, CTala OOHAPYKMBATLCS mojie3Hass Mukpodiopa. OTMedeHo
NOSIBJICHHE MUKO(HIbHBIX BUIOB IPUOOB, TAKUX KaK TMIIEPIApasuT Acremonium sp. 1 BUOB
aHTuONoTHUecKkoil mukpoduoper (7richoderma sp.). B 1einoM mNOYBEHHBII MHKOLIGHO3 B
BapuaHTax obpaboTok OmompenapaTamMu OoTIHYANCs OONBIIMM BUIOBBIM pasHooOpasueM. Ha
KOpe M OCTaTKax rpo3aell HaoOOpoT ObUI OTMEYEH POCT IUIECHEBBIX IprOOB (campoTpodoBs)
nox BiusiHHEM oOpaborok Bwurammanom nHa 15-20 % (Tabm.4), 4TO MOXKET CIYXHTb
MEXAHI3MOM PETyJISIIUY UCTOYHUKOB MEPBUYHON HH(PEKIIMU OUINyMA.
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Taomma 4
Bimsiane mocsiey0opovHLIX 00padoTOK GHONMPENAPATAMH HA KAYECTBEHHBIH COCTAB MJIECHEBLIX TPHloB
Ha KOPe U 0CTATKAX rpo3jeii BuHorpajaa, 2014-2016 rr.
Table 4
Postharvest bio-treatment influence to the mold fungi qualitative composition on the bark and grape
bunches remains, 2014-2016

B % ot 00mero KoJm4ecTBA MIECHEBBIX IPHOOB
In % of the total quantity of mold fungi
Bapuant / 3 £ & g g HenaentndumupoBannnie
Variant g & S « 2 S 5 S a (crepuibHbIi
8" $F B g5 s 5 i)/ unidentified
= S b A S (sterile micelium)
2014-2015 rr.

Konrpoas /

Control 0,0 96,7 0,0 0,0 0,0 33
Crangapr /

Standard 0.6 975 0.3 0,0 0,0 L6
BUO1/BIOI 0,2 94,7 0.6 0,2 0,2 4.1

EHO 11/BIO 0.6 97.8 0,0 0,0 0.3 1.3

2015-2016 rr.

Konrpoas /

Control 1.1 96,8 0,0 0,0 0,0 2.1
Crangapr /

Standard 2.3 94.9 0,0 0,0 0,0 2.8
BUO1/BIOI 23 95.6 0.2 0,0 0.1 1.8

EHO 11/BIO 1.2 97.0 0,0 0.1 0.3 1.4

OCHOBHYIO OJIO B CTPYKType€ MHKPOMHLIETOB BO BCEX BapUaHTaX OIbITA, BKJHOYAsI
CTaHIApPT U KOHTPOJIb, 3aHUMAJIN HEMATOr€HHBbIC Ul BUHOTPANa KJIQAOCIOPHUYMHBIE IPHUOBI
(94,9 - 97,8%). Ilpu ananuze oOpa3LOB KOPBI U 3aCOXIINX OCTATKOB rpo3aei (rpedHu) Takke
OTMEUEHO YBEJHMUYEHHe BUIOBOTO pa3HOOOpa3us B BapHaHTax 00paboTOK Oumompenapatamy,
yCTOMUNBON TEHEHIMEH ObUIO MOSBICHNE TPUXOAEPMOBBIX IPHOOB.

DUTOCAHUTAPHBI MOHUTOPUHI ONBITHOIO Y4aCTKa B T€YEHUE 2-X JIET MPOBOAMNIICS C
Hauana Bereranuu (Havajgo Mas) A0 KOHLA HIONs, HAOJNIOAEHHS BENIHUCh 32 OCHOBHBIM
SKOHOMHYECKH 3HA4YMMbIM 3a00JIEBAHUEM €BpOINEWCKOro BHHOIpaza — ouauymom. B
ycnoBusix Bereraumii 2015 u 2016 ronos 3adoeBaHre UMENO THITHYHBIA JIJIs1 TOCICIHUX JIET
SnUpUTOTHHHBIA XapakTep. Hauamo pa3BuTHs oupnyma B KOHTPOJNBHOM BapuaHTe B 2015
rony 3apuxcuposano 10 mrons Ha 3aBs3sx (R 1,8 %; P 7,0 %), B craHmapTHOM BapHaHTe
neppoe mnposieieHne ouanyma HaOmonamu 17 wmous (R 0,2 %; P 1,0 %), B ONBITHBIX
BapHWAHTaX MEPBOE MPOSIBIICHUE ouauyma ObuIo - 25 urons, B Bapuante BUO I - R 0,6 %; P
3,0 %, B Bapuante BO 11 - R 0,8 %; P 4,0 % (puc. 2).
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Puc. 2 - Brusinue noc/iey6opovHbIX 00paG0TOK BUHOTPATHIKOB HONMPENnapaTaMu HA NHTEHCHBHOCTH
PA3BUTHA OUAMYMA B BEreTANUI0, COPT PucymHr peitncknii, 2015 r.
Fig, 2 — Postharvest bio-treatment influence to the oidium intense development into vegetation,
Rhine Riesling cultivar, 2015

[TosiBieHne mepBBIX  NPU3HAKOB  3aboneBaHust B BapuaHTax  00paloTKH
Ouonpenaparamu ObUIO Ha 2 HeNENM MO3KE, YeM B KOHTPOJIE U Ha 8 1HEH Mo3xke, 4YeM B
CTaHOApTHOM BapwaHTe. B  KOHTposbHOM BapuaHte 3a0oNeBaHHE  Pa3BUBAIOCH
NPOOJIKUTEIBHO U OY€Hb WHTEHCUBHO, TIMK NMATOT€HE3a MPHIIENCS Ha Hadajuo 3-ef JeKasbl
uroil. B ombITHRIX BapuaHTax 3a0ofieBaHHE YIAJOCh MOJHOCTBIO KYIMHPOBATH K 3TOMY
BpeMeHU. [IukoBoe pa3BuTHE OOJE3HH B ONBITHBIX BAPHAHTaX OTMEYEHO B mepuos 30 MroHs —
5 monsa (R 1,8...1,6 %; P 5,0...7,0 %). B crangapTHOM BapHaHTEe MUK Pa3BUTHUS OOJIE3HU
COBIIAJI C ONBITHBIMH BapHaHTAMHM, 3HAYECHHUS PA3BUTHs M PACHPOCTPAHEHHs] ouanyma ObLTH
Ha TOM JK€ YPOBHE, 4TO M mpHu o0paboTke Omonpenapatamu. IlepBbie nmpu3Haku ouanyma B
Bereraiito 2016 roma B KOHTPOJILHOM BapHaHTe ObUIM OTMEYEHBI 16 WIOHS Ha sSromax B
cranuu «pucuakm» (R 0,2 %; P 0,8 %), B crangaptHoM Bapuante - 30 utons (R 0,6 %; P 1,5
%), B ONBITHBIX BapUAHTAax IMPOSBICHUS OUAMYyMa B MEPHOA Y4YETOB He 3adukcuposaHo. B
KOHTPOJIBHOM BapHaHTe 3a00JeBaHHE Pa3BUBAIOCH O KOHLA MMEPHONa BEreTaluy, cHavdana
Ha SArofax OCHOBHOTO YypO’Kas, 3aT€M Ha JIUCTBSIX W SArojax MNachIHKOBOTO ypokas. B
OTBITHBIX BapuaHTax 3aboyieBaHHE KOHTpoMupoBasoch Ha ypoBHe 100 %. B cranmapTHOM
BapUAHTE OTMEYAIOCh HEOOJBbINOE MOPAKEHNUE SAr0] OMIUYMOM, MUK 3a00JIeBaHUSI OTMEUEH
21.07.16 (R 1,25 %; P 4,0 %). Ilpu pacuere Oumonoruueckoil 3PQPeKTUBHOCTH OCEHHUX
obpaboTok ¢yHrunmmamu ObUTa BbIIBIEHA BbICOKAas 3(PQPEKTUBHOCTb BCEX OIMBITHBIX
BapuaHToB (BhIIe 95,2 % B 2015 romy m Ha ypoBHe 100 % B 2016 romy). 3HaueHus
ouosnorndeckoi sddexrusHocTr BapuantoB bBUO 1 m BHMO 11 Gbutn ouens Onuskumu. B
CTaHIAPTHOM BapUaHTE OTMEUAIOCh CHUKEHUE 3(P(HEKTUBHOCTH, XOTS U HEKPUTHIHOE.

BpIBOaBI

Takum o00Opa3oMm, pe3ynbTaThl MPOBEICHHBIX HCCIEJOBAHUI MOKA3aldu, YTO
npuMeHeHne bnonpenaparos - Burtarana, 100 r /T ans pacrennii u Crepangara 80 -100 r/t
ISl IOYBBI B IOCIIEYOOpOUHBIX 00padoTKax:

1.Oka3blBaeT MOJIOKUTEIbHOE BIHMSHAE HAa MHKONATOCHCTEMY HA3eMHOH YacTu
BUHOIPaJa, CHU)KAs MHTEHCHUBHOCTb PAa3BUTHSI OMOMyMa W MOBbImLAs 3PQPEKTUBHOCTb €ro
CE30HHOTO KOHTPOJIS;

2.Cnocobctyer (opmupoBanuio 0Oojiee cOANaHCUPOBAHHOTO MHUKPOOHMOIIEHO3a B
00beKTax 3KOCHCTEMbI IPOMBIIIJICHHBIX BHHOTPAJHUKOB M CHIDKAeT 3amac WHpekuuu
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(mepBUYHOTO HMHOKYJIOMa) (y3apueBbIX TI'PUOOB - MATOT€HOB BUHOTPAIHBIX PACTEHUH B
MO4BE.

B nenom ucronp3oBaHME JAHHOTO OMOTEXHOJOTHMYECKOI'O arpornpHeMa B CHCTEMAax
3aIIUThl BUHOTpana oT OoJie3HeH ClieyeT CUMUTaTh LeecOOOpasHbIM, CIOCOOCTBYIOLIUM
MOBBIIEHUIO (PUTOCAHUTAPHON YCTOWYHBOCTH aMIIEIOLIEHO30B.
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Annotation. Aim. To substantiate the possibility of using Vitaplan biopreparations (Bacillus subtilis
strain) and Sternifag (Trichoderma harzianum strain) in vineyards in the post-harvest period in order to increase
the efficiency of control of economically significant diseases. Methods Biological efficacy of agrotechnique was
determined by reducing the distribution and development of oidium as a percentage relative to the control; it was
calculated using the Abbott formula. Ecological efficiency was determined by structural changes of micromycete
complexes in the soil, on plant residues and bark of grape bushes. In microbiological studies methods of planting
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on solid nutrient medium were used. Results. Vitaplan application (100 g/ t) for plants and Sternifag application
(80 -100 g / t) for soil in post-harvest treatments are observed to have had a positive effect on the mycopathic
system of the land-based part of grapes: it reduces the intensity of oidium development by 0.4-1.2% ; shortens
the period of phytopathogenesis by at least 14 days; increases the effectiveness of seasonal control of Oidium by
0.8-17.1%; contributes to the formation of a more balanced microbiocenosis; reduces the soil stock of infection
of fusarium fungi - pathogens of grape plants by 4-12 times compared with the control variant without treatments
and 2.5-8 times compared with the standard variant of post-harvest treatment with 5% iron vitriol. Conclusion.
In general, the use of this biotechnological agrotechnique in the system of protecting grapes from diseases should
be considered expedient, contributing to an increase in the phytosanitary stability of ampelocenoses.
Keywords: grape diseases; biopreparations; post-harvest treatments; soil microbiocenosis; biological

and ecological efficiency



