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OBIIAA XAPAKTEPUCTHKA PABOTBI

AKTYaNBHOCTE  TeMbl,  XJIOMYATHHK M [IEHHNA  SBIAKTCA  OCHOBHBIMH
CENbCKOXO3ANCTBEHHEIMA KynbTypamu B PecnyOmmke Y3bexucran. He cmotps Ha
AOCTUTHYTHIC YCIIEXH IO HX NPOH3BOJICTBY, HENb3A OCTAHABIHBATHECA HA JOCTUIHYTOM,
Kak [peoyCMOTPEHO 3aMayaMH, ONpPEJENEeHHEIMH B TPOH3BeAeHMM [lpesnneHTa
Pecrrybiiku ¥Y3bekneran M.A. KapuMora — «mpekae BCEro HapawwBanHe MPOH3BOAICTBA
NpOMOBONBCTBHA, HA KOTOPOE BCETAA MMEETCA YCTOHYMBBIH cnpocy {(«MupoBOH
(PHHAHCOBO-3KOHOMMYECKMH KPM3HC, IYTH M MEPHL TI0 €10 TPEOAOIEHHIO B YCIOBHAX
Y3bexucrana », r.TaulkeHT, H3maTenscTBo  «Y3bekucrany, 2009r.). BakHEIM 3BEHOM B
TEXHOJIOTHH BO3NEABIBAHKS ITHX KYIBTYD SBIAETCH 3AMTA MX OT 0ONE3Hel, Tak Kak B
YCMOBHAX OPOLIACMOTO 3eMJEJENHA YacTo CO3JARTCA OnaronpuaTHBIE YCIOBHA [jis
PasBHTHS OMACHBIX 3a00NeBaHKit, 3HAYMTEIBHO CHIDKAIOIIMX YPOXKANHOCTE KYJIBTYP.

B wacTosuiee BpeMdA, B CBA3IM ¢ BO3pACTAlOLIell OMACHOCTHI0 OTPHLATENBHOrO
BO3ZCHCTBUA NMPUMEHACMBIX XHMHYECKHMX CPEICTR 3AIMThl PacTeHuii HAa 3HOPOBBE
UCNOBEKA M OKPYXKAIOIYI0 Cpely, BHMMAHHE YUSHBIX HAlpaBiIeH0 HA IOHCK
fuonorrueckux cpencte Gopeber ¢ puTONaToreHaMH. OUEHKA TOCHEINHX PE3yIETATOR
N0 MCHOMBb30BAHMI0 OHONOTHYECKMX areHToB Mni Oope0Bl ¢ (HTOMATOrEHaMH
TIOKA3LIBAET, YTO OHOMeTOA MMeeT GOMBIIOE ByayIies B CebCKOM XO035iCTRe.

OCHOBHBIM NIPETIATCTBHEM K CO3NAHHK0 JKONOTHYECKH YMCTHIX OHOIMpENApATOB
ABNACTCA HEHOCTATOK 3HAHMH © OHONOTHM MHKPOOOB-AHTATOHHCTOB M IPHPOIBI HX
B3aHMOOTHOIIEHHA ¢ (UTOMATOreHHEIMH MHMKpOOpraHM3MaMu. [lostomy, nmposencHue
MCCNENOBAHHI B NAHHOM HaNpaBieHHH ABJIETCA AKTYANbHOH HayuHON 3ajaved ans
PCLUCHHA NPAKTHYECKHX NpobNeM 3allHTh PACTEHHI OT (PUTONATOTCHOB.

Crenene u3ydenHocTH npoGaembl. B pecmy0iHKe OCHOBHBIE IPOBEACHHEIC HAyYHbIE

HCCNEI0BAHMA MOCBAINEHB! H3YYEHHIO Xumudecknx mMep 0ope0bl ¢ uTONaTOreHamy, Ho

HH(OPMAIMS [0 H3YUEHHI0 GHONOTHYECKIUX METONOB SAIMTEI XJICITYATHAKA H MIICHHIIEI

0T Bo3OyauTeneii GonesHel ocTaeTea CKyaHOM.

Cesi3p  OMccepraunonHoii paGoTel ¢ TemaThmueckumd miaHamy HHP. Tema

WCCNENOBAHNMA MCCEPTAMOHHOA pafOTEl BXOOMT B TeMaTHuyeckuii miaH HUP

TaIKeHTCKOTO TOCYAAPCTBEHHOTO arpapHoro YHMBEPCHTETA, HOMEp TOCYAapCTBEHHOMN

perucrpaunn 01.86.0108975,

Iean ucemenoBanus. OCHOBHOM LIENBIO JaHHON HAY4HOI padOTeI SBIAETCA CKPMHHHT U

KOMIUTEKCHOE OHOMOTHUECKOE M3YYEHHE AKTHBHBIX IUTAMMOB GaKTepuii — aHTaroHNCTOR,

a TaKKe MCCIIe0BAHNE HX BIAUMOOTHOLIEHHH ¢ BO30YIHTENIMH BPEIOHOCHHIX Honesuei

XJIOMYaTHHKA W nmednupl. OToOpaHHble B pe3yibTaTe JaHHOM paGoTel IITAMMEL

OaxTepuii u MOMyYEHHBIE CBEAEHUS O MEXAHM3MAX MX AHTArOHMCTHUECKOH aKTHBHOCTH

NpeanonaraeTcs  HCIONB30BaTh 1A pa3paloTKM  3KOMOrHueckd  0e30macHBIX

Guonpenaparo, CHWXAMMX — NOPAKACMOCTL  CENBCKOXOZAMCTBEHHBIX  KYJBTYP

BPENOHOCHEIMH (PHTONATOTCHAMH, ¥ NIOBRIIAIOLIMX HX YPOKANHOCTS.

3apayd HecTeJOBAHIA:

1. Buigenuts ¥ H3y4uTh GHONMOrHYECKHE H IATOrEHHEE CROHCTBA (PHTONATOrEHOR,

2. Onpenenuts BUIOROH COCTAR MMKPOMHUETOR pusoctheps! GOMbHBIX M 3OPOBBIX
pacTeHuH MueHHIEL



3. BHUIENHTD H H3YYMTE OHONOTHYECKHE i NATOTeHHEIE CBOHCTRA (PUTONATOIEHOB;

4. Onpenenuts BHAOBOH COCTAR MHMKPOMHLETOB pH3ochepbl OONBHBIX H 3J0POBBHIX
pacTeHuH NMueHHUE;

5. M3yuuThH aHTArOHHCTHYECKOE AeHcTBHe 0TOOPAHHEIX aHTArOHHCTOR Ha Boz0ymuTenei
OCHOBHEIX BPEIOHOCHBIX DONE3HEN XIOMYaTHHKA H MINEHHLIBL,

6. M3yuuts KyneTypanbHO - Mopdonornyeckue H (UIHONONO - OHOXHMHYECKHE
CBOHCTBA IITAMMOB AKTHBHBIX AHTArOHUCTOB;

7. Beigenute M M3YYHTE TIPHPOLY AHTHOMOTHUECKHX BEIIECTB, NPOAYLIHPYEMBIX
H3yJaeMBIMH aHTArOHHCTaMH;

8. Mayyurs xapakrep JeWCTBHA AHTHOMOTHYECKHX BEHIECTB, INpPOIYLIHPYEMBIX
AHTArOHUCTAMH, HA KIETKH QHTONATOTEHOB;
9. M3y4yure CTUMYNIHPYIOWICE BAWAHWE AHTATOHHCTOB HA BCXOMKECTD, POCT, PA3BHUTHE H
YPOKANHOCTE XJIOMYATHHKA, MILEHHLBE H IPYTHX CRIBCKOXO3AHCTBEHHBIX KYJIETYD;
10.0mpenenHTs BNMAHHE AHTArOHHCTOR Ha NOJE3HYI0 TMOYBEHHYK MMKpodmopy -
asoTdukcupyrolme Saxrepus ponos Azotobacter u Rhizobium;,

11.0mpegenuts  OuonorHyeckyd  3Q(peKTHBHOCTE  HCMONB3OBAHMA  [OYBEHHBIX
aHTArOHHCTOB [UIA NPEANoceBHON 00pabOTKH CeMAH XIOMIATHHKA H MUICHUIIEL

12, Pazpa0orate TNpakTHYECKOS NPEAIOKEHHE M0 TEXHOJOTHH MPOH3BOACTEA M
NMpHMEHEHHA GHOMpenaparta ¢ UCIONL30BAHHEM 0TOOPAHHOTO AHTATOHHCTA.

O0BeKT H NpeaMeT HCCTEA0BaHuA, M3yyamics aHTaNOHHCTHYECKHE B3AMMOOTHOLIEHHS
NOYBCHHBIX OakTepuii ¢ OakTepHanbHEIMH M IpubHBIMH BO3OYAuTesIMH Gonesneit
XIIOTMATHMKA ¥ TINCHHLIB, BIMAHHE AHTArOHHCTOR HAa CHHKEHWE 3a00eBaeMoCTH
KYJIBTYp (pHTONaToreHaMH H NOBBIIIECHHE YPOXKANHOCTH XIOMIATHHKA H MUICHHLEL
Meroant  HecaenoBanus.,  KynerypansHo-mopgomoruwueckue M (pu3HOMOrO-
OHOXMMHYECKHE OCOOEHHOCTH MMKPOOPIaHHM3MOB M3yyald O METOHAM M TecTaM,
ONHCAHHLIM B COOTBETCTBYIOUIMX DPYKOBOACTRAX Mo Mukpobuonmornu (Ercpos, 1976,
Cxeopuosa, 1984; Bergey's manual of determinative bacteriology, 1974). Bunoryw
NPUHAIICKHOCTE BRUIENEHHBIX rpubos Henmone3osaid no MLA. Jlureunosy (1969); A.A.
Muneko (1974); B.M. bunaii (1977); H.M. [unomwmmako (1977; 1978). buonoruyeckyio
st dexTuBHOCTE BRMUCIEUH 00 MeTomike Jementreroii M.U. (1977). Cratnerueckyio
obpaboTky JaHHEIX MpoBOmHIH 110 JocnexoBy B.A. (1985).

I'nnotesa Hecnexosalus, [Ipeanonaraercs, YTo HCNONB30BAHKME MOYBSHHEBIX OaKTepHii-
AHTATOHHCTOB B KAueCTBE ArcHTOB OHONOTHYECKOM 3alIWTBl pacTeHWH CHHXKAeT
NOpaKAEMOCTs  (DHTONATOTCHAMM, M 3HAYMTEJNBHO TMIOBBHIIAET TNPOOYKTHBHOCTE
CEeJIBCKOXO3MICTBEHHBIX KYJABTYP. 3Ta THOOTE2a TONyYWla MNOATBEPMICHHE B
Pe3yaBTATAX IPOBEJEHHEBIX HCCIIEA0BAHHH.

(O CcHOBHBIE NOJIOKEHAA, BEIHOCHMBIC HA 3AMNHTY:
—~ B3anMOOTHOIMIEHHS  NMOYBEHHBIX  AHTArOHHCTOB ¢ (PMTOMATOrEHHBIMH
MHMKpPOOPTaHH3MaMH;

— BHAOBOH COCTEB MHKPOMHLETOB B pH3ochepe 3mM0poBOH M MOpaskeHHOH
KOPHEBOH THAMBIO MIIEHHUIIBL,



— 3KoNorH4eckH OezonacHele Mephl OOpeOBI ¢ (PHTONATOreHAMH XJIOMYATHHKA,
MIUCHHIBl H JPYTHX CelbCKOXO3AHCTBEHHBIX KYJIBTYP C HCMONB30OBAHHEM
AHTArOHHCTOB.

Hayunas HoBH3HA. BricpBhie BEIABICHA CBA3b MEXIY KyIETYpol - NpeAIecTBEHHHKOM
H TIOpPaXaeMOCTHI0 O3HMOH MIIEHHIB! KOPHEBOH THHNBIIO B YCIOBHAX Y30ekucTaHa,
JlokasaHa NEPCNCKTHBHOCTh WCNONMB30BaHMA wramma Bacillus subtilis 23 nma
paspaborky  3dPEKTUBHEIX, IKONMOTHYECKH Oe3BpeNHBIX OHOTpENapaToB IS 3aIIHTHI
XNIOMYATHHAKA H 03UMO# MIIEHALBI OT (uronaTroreHos. [10IyyeH psa HOBLIX CBEAEHHH 00
AHTATOHHCTHYECKMX B3aHMOOTHOLIEHHAX TIOYBEHHBIX AHTATOHHCTOB C TPHOHBIMH H
GakTepHanbHBIMK (HTONATOreHaMH, MOPAKAFOIUMH XJIOMYATHHK H O3UMYIO IMLUCHHLY B
ycnoBuaAX YaOexmcrana, OmnpefienieHsl NPUPONA M XapakTep TOKCHYECKOro HCHCTBHS
AHTHOHOTHYECKHX BEILECTB, MPOXYLMpYeMbIX ItamMmoM B. subtilis 23. VeranoBneHo
OTCYTCTBHE OTPMUATENLHOrO BO3JCHCTBHA AHTATOHHCTOBR HA IIOJIE3HYIO IOYBEHHYIO
mukpodopy. OmpeneneH BumoBoH cocTae MHUKOOHOTEI pu3ochepel 3MOpPOBOH H
NOpaxeHHOH KOPHEBOH THHIBIO O3HMOH MNUICHHUHI, Hacrodmas aMccepTanHMOHHAS
paboTa OTpaKaeT LMK HAYYHBIX HCCHCAOBAHMIl, HEOOXONMMBIX I pEKOMEHAALHH
MHKpOOOR - aHTArOHHCTOB K NPOH3BOACTRY BHOMpENapaToB /11 OHONOTHYECKOH 3aIHTEI
pacTeHuit OT YHTONATOTEHOB,

Hay4yHasi H NpAKTHYeCKAS 3HAUHMOCTDL Pe3y/IbTaToB HCcaefoBaHMi. [TomyueHHble
pe3yJIETAaTEl TO3BOJIIH pa3paboTare NpPAKTHYECKOE NpPENIOKEHHE MO TEXHOJIOTHH
NPOM3BOJICTBA H IPUMEHEHHIO 3 (HEKTHBHOTO M 3KOJIOTMYECKH 9ucToro OHonpenapara ¢
HCIIONB30BAHHEM H3yuMeHHOro aHraroHucra Bacillus subtilis 23.

Peanmzanusi pe3ynbTaToB. [Ind BHeOpeHMs B CeJILCKOM XossiicrtBe paspaborana
TEXHONOTHA MPOH3BOACTBA M NPHMEHEeHNs OHonpenapara ¢ HCMOb30BaHHEM H3YYEHHOTO
aHTaroncra B. subtilis 23. BuompenapaT peKOMEHIOBAHO NPHMEHATH CHOCOOOM
npeanoceBHod Wwim 3a0marospemeHHoH (3a 1-1,5 Mecaua) ofpaboTkn ceMiaH co
cleayromei HopMoii pacxona: 1)npeanocesHas obpadborka: 3.0 - 4.0 KT Ha TOHHY CEMAH;
2)3abnaroepemenHas obpabotka: 0.5-1.0 Kr Ha TOHHY CeMAH.

Anpobanus paborel. Marepuansl quccepTalldi OBUTH JONOMKEHBI H OITyONMKOBAHBI B
BHIE TE3UCOB Ha 7-M MexIyHapoIHOM CHMMIO3nyMe: «Mukpobuonoruu Grmocheps»
(CILA, 2000); PecmyOmukaHCKOW HaydHO-TIpakTHYecKoH kongepenumu: «Hayunsble
OCHOBBI Pa3BHUTHA CeNbeKOro xosgiicrea» (Tamkedt, 2001); 11-tom MexaynaponHom
koHrpecce CpenuzeMHOMOpCKOro duronartonorudeckoro obmectsa (Ilopryramms, 2001);
15-oM MexnyHaponnoM Gopyme [TpuxnamHoit Gnorexsonorun (Benerus, 2001); 5-oi
PecmyOmmikanckoii HaygHo#i KoHpepeHuun: «Y30exucToH MycTakwutird — YHuur Gauun
Ba Texuomormsnapuuu Pusoxnautupumn  Kadonarw» (Tamxentr, 2001); 7-m
MexmynaponnoM MukonormdeckoM KoHrpecce (Hopserms, 2002); 17-om MexmyHap.
KOHrpecce mo mMccnemopanmaM nouesl (Tawnanp, 2002); MexnyHapomHoH Hay4dHo-
npakTHueckoil koHdepeHiuH: «Arpap ®ann HOTyknapu Ba HernkGomnapr» (TamkeHT,
2002); MexmyHapomHOM Hay4dHO-TIpakTHyeckol koudepenmun: «y3a Ba Ky3rd
OyrmoliHH mapBapuuLTAIll  ArPOTEXHONOTHATAPHHH TakOMHLTAWTHpHID»  (TamkeHT,
2002); MeKayHAponHOH — HaydHO-npakTHYeckoll  KOHMepeHUHH:  «YrmybreHue
MHTETpalHH o0pa3oBaHHA, HAyKH M MPOM3BOJICTEA B CENBECKOM Xo3aicTee Y3bekucranay



(Tamxent, 2003); HayuyHO-MpakTHYECKOH KOH(EPEeHLHH, MNOCBAICHHOH MaMaTH
Ackapoeoifi Camumbl AckapoBHel: «[I1pobneMbl COBpPEeMEHHOH MHKpPOODHONOTHH U
GuotexHonoruw» (Tamkent, 2003); HayuHo-npaxTHyeckoil KOH(pepeHIMH: «ArpapHas
Hayka M obpazoBaHme: aKTyanbHble MPOOTEMBl H MECHEKTHBH paseuTua» (TaulkeHt,
2004); 6-oM MexoyHapoZHOM CHMOO3MYME 1O XHMHHM TNPHPOAHBIX COEAMHEHHi
(Typuusa, 2005); 3-m Cwesge MuxpoOnosoros Ysbexucrana (Tamkent, 2005); 8-om
MexayHapoaHoM MukonoruueckeM kourpecce (Apcrpanus, 2006); Hayuso-
npaktHueckoit koHbepeHIMH «EW oMMMIap — KMIWIOK XYKANUrH (aHH Ba aMalMeTHHA
FOKCAITHpHIIAA eTaxyn Kyw» (Tamkent, 2008); 10-toit Mexaynapoauoii kondepeHUHH:
«buonornyeckas 2AUIMTA PACTEHWH OT IpHOHBIX M OaKTEpHANBHBIX NATOICHOBY
(ITeefinapus, 2008).

OnyGaHK0BAHHOCTE pe3yibTaToB. [To MaTepHanaM aMccepranuu OnmyOnUKoBaHbl 39
ne4yaTHLIX pabor, w3 xoTophixX: 1 ob3opHas crared, 17 KypHaNBHBIX IYONHMKaUMH, 3
CTaTbH B COOPHMKAX HAYYHBIX TPYHIOB H 18 Te3HCOB HOKNAnoB.

Crpykrypa u ofbem ancceprannn. Pabota cocToHT H3 BBEAeHHA, 0030pa JUTEPATYphI,
OMMCanNd 00BEKTOR M METONOB HCCIEAOBAHUH, SKCTIEPUMEHTANLHON YacTH, coCTOAmER
H3 5 pajienoB ¢ HINOKEHWEM IIONYYEHHBIX pE3YABTATOB M HX OOCYMIEHHEM,
3AKITIOUEHHS, BHIBOJOB, CITMCKA MCTIONL3OBAHHOM nuTeparyprl M npunoxenuid. Pabota
uznomeHa Ha 210 cTpaHMIaX MAMIHHOIMCHOTO Tekcra, comepskdt 40 Ttabmuu u 29
pucyHKoB. CHHCOK JIMTEPaTypel BKIHOYAET 316 HCTOUHHKOB, OMyONHMKOBAHHBIX B
PecmyOnHKaHCKIX H 3apYOe)KHBIX M3AAHUAX.

OCHOBHOE COJEPKAHHE NUCCEPTAIIHH

I'naga I. OB30P JINTEPATYPBI
B paHHOII rnaBe mprBeAEH aHANM3 COBPEMEHHOIO COCTOAHHA NpPOONEMBI IO
paspaboTke OMONOrHYECKHX METONOB 3AlUMTLI CEJIECKOXO3SHCTBEHHEIX PAaCTEHHH OT
($HTONATOre¢HHBIX MHKPOOPraHH3MOB ¢ HCMONIB30BAHHEM NMPHPOIHLIX AHTATOHUCTOB.

Inaga IL OBBEKTREI H METOABI HCCAEIOBAHHH

B nauHOW rmaBe mpueeeH NepeyeHb LITAMMOB OakrTepuii-aHTaroHHCTOB M
(OHTOMATOTEHHEIX MMKPOOPTAHM3IMOB HCIIONB30BAHHEIX [IPH  BBINOJHCHHH JaHHOM
paGoTsl. KyneTypansHo-Mopdonornueckie H GpuaHonoro-Guoxummueckue 0co0eHHOCTH
MHKPOOPraHHU3MOB H3y4amy Mo OOIIETIPHHATHIM METOJaM H TECTAM, ONHCAHHEIM B
COOTBETCTBYIOIIMX PYKOBOACTRAX 1o Mukpobuonoruu (Eropos, 1976; Cxsopuosa, 1984;
Bergey’s manual of determinative bacteriology, 1974).

[Tonepsie omeiThl npoBomwim B depMepckux  xossiicTeax «BO’Z-SUV
BIOZERNO» u «SOF TABIAT AGRO» 3asrvaruHckoro palioHa TallkeHTCKO#H
obnacTh. M3yueHHe (JHTOTOKCHYECKHX CBOHMCTB MpHOOB NMpOBOMHIM MeToAOM OHOMpod
HA ceMeHax H pacreHnax (bwnaii, 1985). Jina onpenencHus BHIOBOA NMPHHANLICKHOCTH
BEyIENeHHEIX TpufoB Mcnmons3oBamd onpeaenutemd M.A. JlurBuHoBa (1969); ALA.
Munexo (1974); B.W. Bunaii (1977); HM. [Munonmauke (1977, 1978). Buonornveckyro



>hexTHBHOCTE BEIMUCIATH 0 MeToIuKe emenThenoi MU, (1977). CrarucTHyeck 1o
00paboTky AaHuEX nposomuik 1o Jocnexosy B.A, (1985).

Inaea III. 9KCIIEPHMEHTAJIBHAA YACTH

Paznen 1. PacnpocTpaHeue, BpeaoHocHoeTh H 6Ho0rHeckue cBOHCTB
HEKOTOPBIX (PHTOMATOreHOB XJIOMYATHHKA M NIIEHHIbI B YCI0BHIX

OpOIIAEMOTO 3eMIIeC NS

ITaTorenHbIe H BUPY.NeHTHRIE CBOCTBA H30MATOB X, campestris pv, malvacearum. 13
OOMBHBIX CEMANONBHEIX NUCTEER XIIOMYATHUKA BLUIO BBLIAENEHO MECTD GaKTeprANEE SIX
IITAMMOB, KOTOpbIE BEI3BIBANH 3a00/IEBAHHE XNOMYATHHKA, OJHAKO B HEOJMHAKOLOL
CcTeneHH. PesynbTaTel nokasany, WwraMMer 1, 2 ¥ 3 SBISKTCH CHIHHO BHPYJIEHTHB! (M
YIIHHCHHBIE MaCJIHHCTEIC MATHA HA NUCTBAX OOHApYKHBATHCH Ha 10-# Jens mo.ne
WHOKyNAlWMH. [IpwdeM, COpTa XIOMMATHHKA TPOABNAIM  PAlNMYHYI0  CTETCHB
YCTOHUMBOCTH K Qonesun. Tak, Ha coprax Kuprusckuii-3, C-6524, u Hamauran-77
o0pasoBaBIIMecs MAacHfHUCTHIE MATHA, HA 19-H AeHB OKPYKATTHCh  KOPHYHEBBIMH,
HCKPOTHYECKMMH TKaHSMH. PeakiMio cBepXdUyBCTBHTENBHOCTH K 3THM H30NATaM He
00HAPYKHIH Ha copTe Meprana-3, KOTOPHIH HbLT BOCTIPUHMYHBEIM K MOPAOKEHHIO BCE MH
H30nsTaMu. [lomyueHHble AaHHBIE NOIBONMIH YCTAHOBHTB, UTO GOJEE YCTOHYHE 1M
ABTIACTCA COPT XaomuarHuxa C-6524,

OcransHele TpH M30MATA MOKA3BIBANH CHabyio BHPYJIEHTHOCTE HA COpTax
Kupruscxuit-3 1 ®eprana-3 na 10-ii geHs, a Ha 19-# 1eHp yuera Ha copre Kuprusckuii-3
IIATHA HEKPOTH3HPOBAIHCE,

PesynbTatel ONBITOR ¢  3apmkeHHEM creffiel  mokasanu AHATIOTHYH VIO
BHPYJICHTHOCTD ~ HCTILITYEMBIX IUTaMMOB. QnHaKo, crTefiM pacTeHHH IpOABIAIH
GonpLIYIO CTENEHE YCTONYMBOCTH K BOIGYAHTEINIO, YeM JIACTLA,

TakuM oOpazoM, HCKycCTREHHOE JAPAKCHHE PAITHYHEIX COPTOB W30NIATA VH
BO30YIMTENA, NO3BOMANO YCTAHOBMTE, HTO HM3OJMATHL 1,2 H 3 NBIAIOTCA CHILHO
BUDYICHTHEIMH IITAMMAaMM, H MOTYT OBITB MCHONB30BAaHB! UIA HCOBITAHHA HORSIX
CENEKUHOHHEIX COPTOB XJICMYATHHKA HA YCTOIYHBOCTD.

Jls M3yueHHA YCTOHYMBOCTH PASNTMYHBIX BOIPACTOR XIOMIATHHK 3apaxay palee
BBIIC/ICHHEIM HAMH M3 NOPAKCHHBIX NOMMO30M JIMCTEEB XJIOMYATHHKA BMPYICHTH-IM
IITAMMOM  MIATOTCHA  Pe3yneTaThl HCCNENOBAaHMA TOKA3aMM, YTO HHTEHCHMBHOUTD
3a00MeBaHMA NOJABIAETCS ¢ BOIPACTOM pacrenns. CHibHoe npoiAenenne 3abonerar g
HabmoxaH Ha BCXOAAX, PABHBAIOUIHXCA OT 3apAXKEHHEIX CEMAH, HHOTIA HAOMIOZAIM X
rHOe/b. PacTenns Beex B3ATHIX B OMEIT COPTOB ¢aGo 3apaxanuck B Bospacte 70 mu i,
HTO CBA3AHO ¢ MPUHOOPETEHHOH YCTONYHBOCTRIO XIIOIMYATHHKA.

ITo pesynsraram mHccnepoBaHmit OEUIH  YCTRHOBIEHBI 2 ¢da3sl  paseH-Ha
3aboneBaHus: Tepsas — (asa 3abONEBAHHA BCXOAOB, rae 3aPAKCHHE HAET OYCHB
MHTEHCHBHO {puc. 1.). Bropas — ¢asa 3a6omepaHHA BIpOCHBIX pacTeHuil, rie OTAHMuHO
BBIPAKCHA CTETICHD YCTOHYMBOCTH pacTeHHH. YeTkyro pasHHLY B 3a00ICBAEMOCTH MeX: Iy
COpTamu OOHAPYKHIH B BO3pacTe 25-40 nHeid.

Takum o6pa3zoM, WIA HCTIBITAHHA HOBBIX CENEKIIHOHHBIX COPTOR Ha YCTOHYMBOCTL
MOXKHO PEKOMCHI0BATE XNOMYATHHK B BO3pacTe 25-40 mHel.



Puc. 1. Xapaxtep mposisiienus 3a6oeBaHHSE HA BCXOJAaX OT 3APAKEHHBIX
ceMsiH xjaomyaTHuka: 1) chabHo 3a0o/ieBIIMe BCXOABI, KOTOpbIE MNOTHGIM B
AanbHeHwem; 2) cnafo 3aboeBmine BCXOAbI, HMEOIIHE 310POBbIE HACTOSIINE
JHCTBS.

Kyaetypanbno — mopponorndeckue u (Gu3HONOr0o — GHOXHMHYeCKHe CBOWCTBA
H30/IT0B BO30YIHTEN TOMMO3a XJOMYATHUKA X. campestris pv. malvacearum. C
LeJTBI0 ACHTU(UKALIMH BBIIENCHHEIX NIATOTEHOB Mbl IPOEO/IHJIH 3YYEHHE KYTBTYPaIbHO-
MOPQOTOTHYECKUX H (H3HONOTO-0HOXHMHHECKHX CBOHCTB H30MATOB (TablL. | - 4).

Tabmuua 1.
COpaxuBaHKe HCTOUHHKOB YIIEBO1A PA3IHYHBIMH WITamMmamu X. malvacearum
] Cpena Omenauckoro
llramm | Tmo- | Caxa- | Jlak- | Mang- | Jlesy- | Ken- | Apabu- | Man- | Fanne- | Jiyns- | Cop- | Camnu-
K03a | posa | To3a | To3a | fie3a | no3a | Hosa | HMT | pus | Ilur | Gur | wam
1(B) 1 + + b + - - - + - - -
| 2(s) + K + | - + + - - + - ] - -
3(p) + - + |+ + . - - |+ ] - - -
4(cp.8) + + + | - + - - - 1 - - -
5(¢.B) + + + - + + - -+ - - -
| 6(c.B) + + + - + - - - + - | - -
|Kowmpoms | + | 4+ + + + + - - + - - -

[TpuMeyanue: B - BHPYNEHTHBI LITAMM, CP.B - CPEJIHE BUPYNEHTHBI,
C.B. - €11ab0 BHPYNEHTHBIH (B MOCHemyIOMHX Tabnuuax 0603HaYeHus Te 3Ke).




Tabawua 2.

Penyunpyrwuine u nporeoauTHYeckue cpoiictsa X. malvacearum

Penyuupyromue [Tporeonurnueckue
I1ITann BoccTaHoBeHHE Penyxunnv Brinenerue Pazxwkenue
HHTpPAToOB JIAKMYCOBOH | CepoBOHOpOIa HeITaTHHBI
CHIBOPOTKH
1(B) + 1] +H++ -+
2(8) - - e +++
3() - 1] +++ .
4{cp.B) + 11| ++ ++
5(c.B) - 1 ++ +
6(c.B) - - + +
Kontpons Hert nanHBIX Her naunpix ++
[TpuMeyanue; L1 - n3MeHeHue cpeapl B CTOPOHY IEI0Ye00paI0BaHNS,
+ - HHTCHCHBHOCTE MPOTEQIMTHYECKUX CBOHCTB
Tabauua 3.
Poct Ha MoJloKe H THApoaH3 KpaxMana X, malvacearum
Llramm Mornoko HuTencuBoHOCTE
TH3IpONM3a Kpaxmana
1(B) I[1enTOHH3IHPYET H CBEPTHIBAET +++
2(r) [TenTOHU3HpYET U CREPTHIBAET -+
3(r) I1enTOHH3HpYET +++
4(cp.r) TTeNTOHH3KUPYET H CBEPThIBAET ++
5(c.B) TlenToHH3UpYET H CBEpTHIBAELT + |
6(c.B) [lenTOHM3MPYET H CBEPTHIBAET ++ |
Kontpons [1enTOHH3HPYET U CBEPTHIBAET ++
Tabnuua 4.

KyIbTYpaiaLHO - GHOXHMHYECKHE CBOHCTRA [ITAMM

oB X, malvacearum

Cpeaa Omenanckoro 5 o B =
o z Msco g E =g
« L | = - a E g
ltamm g % ] g . E gl 8| 2| &  nemronuei Qé‘. Monoxo % %
S AfasEesizE mwe |53 | &
—lade 3 xgd =2 2| C oo
3 -+ |+ -]~ + | - [TpucTeHoURAR w [lentonusupyer | ++ [ +
NIEHKA, MYTh,
| 0Ca10K

Y +|-|+1- B - - m Mentonmaupyer | ++ | ++
N .
IV + -+ ]-|-t-1-1+1-1- wm | Nentommsnpyeru | ++ | ++
BAET + |+
Hebonkmas CRCpTH -
2 ]+ -] -]- + |+ |+ N P
. [NEHKR, MYTh .
21 + |+ +]-]-({-]-]+]-1- - TlenToHH3upyeT - +

21111 + S B B R - [emronnaupyer ot | -

CBEPTHBAET

Tpumeyanne: W — wenoyeo6pasoBanme, + - NPHCYTCTBHE KHCTOTH! CEPOBOIOPOLR,
PasKHKEHHE KENATUHB], BOCCTAHOBICHHE HHTPATOB




B pesynsTaTe MpOBEASHHBIX HCCIEJOBAaHMH YCTAHOBICHO, YTO BCE IUTAMMEL
BBIIEJIEHHEIE M3 IOPAKEHHBIX TOMMO30M CEMSIONBHBIX JIMCTHEB XJIOMIATHHKA, ABMAOTCA
npeAcTaBMTENAMH BHua Xanthomonas campestris pv. malvacearum, TaK KaK IO
OCHOBHBIM KYJbTYPAIbHEIM M (JM3HONOrMYECKHM NpPH3HAKAM OHM CXOIHBI C BHIOM X.
campestris pv. malvacearum, ONHMCaHHLIM B ONpelenHTendx Bergey H H.A.
KpacHnsHuKoBa. Pasfmidhd MekKAy OTACHBHBIMH HCCIEAyeMBIMH LTaMMaMH X
malvacearum, OTHOCSTCA He K BHAOCTELMGUYECKAM, a8 K IITAMMOCTELH(HYECKHM
npusHakaM. Takke YCTAaHOBNEHO, YTO Yy INTaMMOB X. malvacearum CyIIeCTBYeT
OMpENEEHHOe  COOTHOIIGHHE CTENEHH  BHpPYIEHTHOCTH €  MPOTCONHTHYECKOH
AKTHBHOCTBI0 W WHTGHCHBHOCTBIO THAPONHM3a KpaxMana: d4eM Oofblle CTeneHs
BHDYJICHTHOCTH LITAMMA, TEM BBIILIE MPOTEOIHTHYECKAA H THPONUTHIECKAA AKTHBHOCTH.

TaToreHHbIe H BHPY/IeHTHBIE CBoOHcTBa rpudoB poaa Fuserium. B mocnennve rozbl
apean mopakaemoctd (py3apHo30M  pAINMMUHBIX  CENBCKOXO3AUCTBEHHBIX KYMBTYD
paciIHpseTcd. JTHM TIATOTEHOM MOPKAIOTCA XJONYATHHK, OBOLIHBIE H 0ax4eBble
KYJIBTYpBI, CBEKNA, TIOLEPHA, OOArapCKUi nepew i APYTrue pacTeHUd.

M3 pasHBIX OpraHoB 3A0poBOro M OONBHONO pacTeHHs MIUEHHLBL, 3 TaKKE H3
puzocdeps! 6o BoimeneHs! 11 puno rpuboB poga Fusarium. OnpeneneHo, 4To B
nonynslMu npeobnazand cnenyiomue Buabl: Fusarium avenaceum, F. culmorum, F.
gibbosum, F. oxysporum, F. solani, F. solani var. argillaceum, F. moniliforme, F.
sporotrichella, F. heterosporium, F. sambicinum, F. graminearum.

[Ipn asanmusze naHHBIX (Tabn. 5.) ACHCTBHA KyMbTYPAIbHOH JKHIKOCTH rpudos
YCTAHOBJICHO, 4TO CAMbIMH TOKCHYHBIMHM i CEMAH TIUEHHIBI ABIAIOTCA Fusarium
oxysporum, F. moniliforme , F. solani, F. culmorum.

TIpOLEHT MPOPOCIIMX CEeMAH B 3THX BapWaHTax cHWKancs no 20%. Bcee
WCIBITAHHBIE IUTaMMbl TrpubOB poja Fusarium CHIK&IH BCXOKECTh CEMAH X
MHTHOHpOBaNH pOCT KOpHEH. [1o CPaBHEHHIO C KOHTDOJIEM, JUIMHA KOpHeEH B OMbITE
CHWKaTach B 3-4 pasa. JINHHA NpopocTKOB H3MEHANACh HE3HAYHTE/BHO.

CrenoBarenLHO, HAa OCHOBAHHK NPOBEJEHHEIX HCCNENOBAHHA MOXHO OTMETHTh, YTO M3
11 eugoB rpuboB poma Fusarium, TOmbko Fusarium oxysporum, F. moniliforme, F.
solani, F. culmorum SBNAIOTCA NATOTEHHBIMH WM TOKCHYHBIMH, HO HauOonee
BHPYJIEHTHLIM SBNAETCA F. oxysporum. B nanpHEHUIMX HAlAX HCCNENOBAHHAX, A
co3nanua uHpekuuonnoro GbonHa W paspaboTku Mep GOpEObI MCTIONBIOBAICA WITaMM F.
OXYsporum.

BpeaokocHOCTh KOPHEBOH THWIH MILEHHUb] H BJIHAHHE MPEAIIECTBEHHHKOB HA €€
pPa3BHTHE. HeenenoraHus NO3BOITHITH VCTAHOBHTE, YTO KOPHEBAA THHIL RbIZLIBAET
YKOpPOYEHHe [UTHHBLI CTeDNs M CHIXKEHME 4YMCha 3epeH B KoJoce. Y nopameHHsIX
pac*re;-mifi KOpHeBOH FHWIBIC BeICOTA ©TeDns 3aMETHO CHUXKEHA 10 CpaBHEHHKD CO
3nopoevu. Tak B 1998 roay ona cocrasnsna 7,8cM, 35 cM B 1999 rogy u 27,6 ¢M B
2000 rozy.



Tabmuua 5.
JelicTBHE KyIbTYPATLHOH KHAKOCTH rpuboB pona Fusarium ua Bexoxectsb
CeMfIH NIIEeHAUbI

Bugel rpubos Kon-po % Jnuna Hnuna
CEMAH, | MPOPOCIUHX | KOPHEM, CM | MPOPOCTKOE,
IIIT. CeMSH cM
KoHtpons 50 90 47 4,0
F. oxysporum 50 16,6 1,0 -
F. culmorum 50 32,0 1,6 1,5
F. solani 50 31,5 1.9 3.8
F. moniliforme 50 26,6 1,5 3.5
F. avenaceum 50 38,4 1,8 3,2
F. gibbosum 30 66 1,0 2,6
F. sporotrichiella 50 73 3.3 3,2
F. heterosporium 50 53,3 f 1,2 31
F. sambucinum 50 56,0 2.2 2,7
F._gramminearum 50 58 2,5 29
F. solani var. argillaceum 50 57 2.6 f 3,1

HauGoneiras pasHHIA MekKIy BbICOTOH 270poBOTO M GONBHOrC pacreHus Obuma
oTMeueHa B 1999 roay (1abn. 6.). AHANOTHUHBIE PE3YAbTAThl OTMEYEHBI B KONHYECTBE
KOJIOCKOB ¥ PacTeHHH W B KOJIHYECTBE 3¢peH B komoce. CaMblii HU3KHI Ko3OOHUMEHT
BPEIOHOCHOCTH OTMeueH Ha JOue (6,2) u nanbonbinii - Ha Canzap-8 (11,3).

M3 Beex ofcnemyeMblx coproB Haubomee BOCTIPHUMYHMBBIM K (y3apHO3HOI
KOpHEBO# THUMHM OKa3ajcs COpT MHTCHCHBHEBIH, MO CPAaBHEHWIO ¢ JPYTHMH COPTAMH.
Meuee BOCIPUUMUYHBLIM OKkasancs copT HOHa.

AHANM3UPYA NaHHBIE, CIEMYET OTMETHTh, YTO HAMOONBLIETO DA3BUTHA KOpHEBAS
FHHIb Ha TIUEHHUE NMPOABMIACk HA TOJAX, rae paHee NPOW3PACTA XJIOMYATHHK. ITO
MOHO OOBACHHTD CIEAYIOIHM 00pa3oM: XIONYATHHK HOPAKAETCH KOPHEBOH THHNBIO H,
MO-BMAHMOMY, MHOEKUHA CcOXpaHseTcs, a fpd OnaronpusTHBIX YCIOBHAX OHA
MPOSIBIAETCA M Ha MIUCHHLE.

Brilie NpHBEOEHHBIE AAHHBIC YKA3BIBAIOT HAa TO, YTO BBENCHME HEPENOBAHHA
KYNbTYp NOI MIIEHHLY MOXKET OrPaHH4HBATHL €8 MOPAKAEMOCTE KOPHEBOH THMIILIO.
Hepenosanne KyJAbTyp ©nocoOCTBYeT MOBBIUGHHKD NNOAOPOIMA TOYBHL, YIy4IIaeT
BOIHBIH PEKHM, aKTHBM3UPYET MOYBCHHYIO MHKODAOPY M MONOKHTENHHO BNMAET Ha
Pa3BMTHE NMILEHHUIbL, NOBLILIAA €€ YCTOHYHBOCTD K BO30Y IMTE0 Hoe3HH.

Takum obpasom, GONBILOE BIMAHME HA OFPAHMYEHHEe PA3BHTHA KOPHEBONH HHIM
NMOICHWUL!  OKAZRIBAKOT NPEJIBCCTBECHHHKHY  MIDEHHUEL. Ecau NpeauIECTBEHHHKOM
NUWeHKIb! OB XIOMY4THAK, TO OONE3Hh NPOABNHETCH HHTCHCHBHEE. Hautonee
OiaronpuaTHoe  BO3NEHCTBME HAa  OrpaHMucHue OO0ME3HM  OKA3BIBAIM  TakHe
MpenleCTREHHHKH KaK MEOUEPHA, KyKypy3a. Hanbonee BOCTIPHHMYMBLIM OKasaics copr
WHTEHCHBHEIH, 2 MEHEE BOCTIPHHMYKBEIM COPT HOHa,



Tabmuua 6.

BinsaHHe KOpHEeBOii THIIH HA POCT M Pa3BHTHE MINEHHII

Copr Tompt Cocroanue Beicora | Jinna | Komuuectso, mr | Koag.
Pacrennii pacre- komoca | Komoc- | JepeH | Bpemo-
E:::::; (cm) KOB B KO- HOC-
NOCKE | HOCTH
1997-1998
Huren- 3noposrie 75,4 6,5 14,0 30 7.5
CHBHBIH INopaxkennse 67.6 57 11,5 25
YHYMIH 310poEkIE 69,4 6,2 12,0 27,0 9,7
[Topamennsie 60,2 5,5 11,0 22,0
Entom Jnopoerie 70,3 6.4 10,5 21,0 7.2
IepakeHHsie 61,6 56 9,0 18,0
HOua 3moposkie 68,8 6,2 13,0 28,0 6,2
[Mopaxenueie 63,2 5,6 11,0 220
1998-1999
Canzap-8 3nopoBrie 80,0 7.2 15,0 33,0 11,8
IMopaxkennsie 490 6,6 12,5 26,0
HuTeH- 310poBEIE 90,0 7.5 16,4 35,0 8.3
CuBHBIH Tlopaxennsle 55,0 6,9 14,0 28,0
YHyMIH 310poBEIe 75,5 6,6 14,0 30,0 10,1
ITopaxeHtsie 674 59 11,0 26,0
Ckugsnka 3aopoBbie 812 74 15,0 3L5 6,9
INopaskennpie 72.4 6,2 13,0 27,0
Enbom 3noposeie 78,6 7,0 12,5 30,0 92
INopaenHsie 70,4 6,4 10,0 27.5
1999-2000 !
3 s SaopoBsie 87,0 | 74 60 | 320 | 93
CHBHEI [Toparennsie 59.4 6,5 134 26,4
YHYMIH Jnopossie 79,6 7,0 14,0 30,0 9.9
[opaxkeHHble 72,1 6,3 12,0 26,0
Enfom 3n0poBeie 79,5 7.3 15,0 34,0 9.3
IMopaxenHLe 714 6.2 13,5 290
[ FOna 3ﬂ0plOBbIC 754 1 68 13.0 280 | 74
' TopaxenHbie 66,9 | 6,0 11,0 24,0
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Bansinue xonudecrsa ocaaxoB Ha pasBuTHe Gone3Hed. CornmacHo AHTEPATYPHEIM
JAHHBIM, NPOLEHT OOMBHEIX KOPHEBOH HIIIBK PACTEHHI H3MEHASTCA B 3aBUCHMOCTH OT
TIPENIECTBEHHHKA, HeGIaronpHATHEIX METEOPONOrHYECKHX YCIOBHI, HH3KOTO YPOBHS
arpotexiukd (PamasanoBa, 1975). Ortum, nO-BMOMMOMY, MOXHO OOGBACHHTH
HCOQMHAKOBOE pPACpOCTPAHCHHS M pasBMTHE OOJE3HM B pasHeIX  Xo3dicTBax
TamkenTckoit obnacTu mo rogam.

B npponHEIX YCNOBMSX KOpHEBAS THMIL MINEHHLB yaie TNIpOABNIAETCA NpH
HENOCTaTKe WIIH pe3koM KoIeOaHWM BJard B MOYBE, OCOOEHHO B NepBoil MONoBUHE
BETCTAllHH. JTH YCIOBHA OrPAHHYHBAIOT HOPMAIBEHOE PasBUTHE PacTeHUuH M HapyLawT
B3aMMOOTHOLIEHKHA MEXIY PACTEHHAMH H MATOTEHOM.

[ToBblwieHHE TeMNEpaTypsl BO3AyXa M NOYBHl B HAYATGHBIH TIEPHON EEreTALMH
MUWEHALLI  HCCYIIAET BEPXHME TOPH3OHTEL NOYBBI, HApYIIAeT HOPMANLHOE
BONIOOOECTICYEHHE PACTCHHH M OTPHIATENBHO CKA3bIBAETCA HA OOPA30BAHHH BTOPHYHOM
KOPHEBOH CHCTEMbI; pacTeHHA OCMabMAIOTCA M CTAHOBATCA GoNee BOCHPMHMYMBBIMH K
Goneswam (Tynenerud, 1974, Kopurysosa u ap., 1966).

ITo mannsiv C.M.Tynenesuua (1974), B yenoeusx Ceseproro Kasaxcrana cuisHoe
Pa3BHTHE KOPHEBOI MHHIM Ha NIIEHHLE HAOMOIANOCh B 3acyultiseie romsl (1961; 1963;
1965), xorzna pacTeHus NMINEHAIE] MCTILITBIBATA HEAOCTATOK BIarH B ouee. [lepeHecime
3acyXy 0C/abneHHsIe PacTeHHs BBITATATH OT KOPHEBOH rHUTH,

PesynbraThl mokasaqd, 4TO camO€ BBICOKOE TOPaKEHHE PACTEHHH GOJIE3HBIO
ormedeno B 1998-1999 rogax. B 1998 romy ocens Gblla Cyxas BILIOTH [0 CepeIuHBI
ansaps 2000 rona u JiMuIe B sHBape - Kavane eBpasd ObUIM HE3HAYHTEBHBIE OCAKH, a
BECHOM, HAUHHAA ¢ MapTa MecAla Ok OGHIBHBIE JOKAM. DTOT HEYCTONYMBBIH BOLHBII
PEHKHM B TIOUBE, N0-BUANMOMY, CTABHT PACTEHHMA MUICHHLB! B 33BHCHMMOCTB OT OCAIKOB,
BBIMAJAIOMWNX PEAKO M HEPABHOMEPHO, @ ITO CHMIKAET YCTOMYHMBOCTH DACTEHMHl K
BO30ynuTEN0 Oonesny. KopHeBas TIHWIb NOPAXAET NIIEHHUY B TEYSHHE BCEro
BCICTALlHOHHOTO MEpHONA M, KAK MOKA3AIM HallM HabmioneHWs, pasBUBAETCS IIpH
TOBBILIEHHH TEMMEPATYPEl M BIAKHOCTH BO3AYXA.

B nutepatype uMMeloTcs CKymHBIE IAHHBIE MO BAMSHUK BIAKHOCTH TOYBBI Ha
KOPHEBYIO THHJIb MIUEHHLEL B CBA3M ¢ 3TUM, ClCAYIOMMUM STanoM Hauleli paGoTsl 610
M3YHICHME BIIMAHHSA BJIAAKHOCTH NMOYBEI HA MOPAKAEMOCTH MUICHHIB! KOPHEROIH THUJIBH.
Hanbonee webnarompuATHEIMM YCTIOBMAMH [18  pacTeHMH TILEHHUB 0KA3anach
HOpMansHas 60%- Has BIQKHOCTH NOYBBI N0 CEPEOHHBI Ha3bl KYUIEHHS M 3aTeM peakoe
CHIKEHHE BARKHOCTH 10 20 — 25 % B niepHON OT a3kl KYLIEHHs 10 CO3PEBaHH.

Ilpu 3TOM x0poIO pa3BHBINHECK B MEPBHI NEPHON PACTEHHA MOCHE CHEKEHHS
BI&KHOCTH 10 20-25% MCTIBITEIBANH HENOCTATOK BO BJAre, 4TO MPHBENO K paHHEMY
OTMHPAaHHIO JINCTHEB.

PesxcuM BIary B nouse okasan BIHsAHHE HA OTHOLICHHE BEca KOPHEBOH CHCTEMBI K
BECY HaN3eMHBIX OpraHoB pacTeHuif. ONTHMaNbHad BIAKHOCTE B HAYAIe BETeTaLlMH
CcnocoBCTBOBANA TYULIEMY PA3BUTHIO HAZ3EMHOM MACChI PACTEHH.

11



Ilpu HepocTaTke Bnard B movBe C ()asbl KYIIEHHS H A0 KOHIA BEreTalHH
OTHOCHTENEHO ¢Mab0 pa3BuTad KOpHEBad CHCTEMAa He MOMA OOECHEYMTs BAaro
MOLIHYI0 3€MeHYI0 MacCy PAacTeHHH, 3TO BEI3BAI0 OTMHUPAHME HIDKHMX JIHCTHEB,
TIOBEICHJIO BOCIIPHHIMYHBOCTE PACTEHHH K KOPHEBOH rHumM (Done3HBI0 OBEUTH NMOpakKeHb
91% pactennii). 3Ta 3aKOHOMEPHOCTB COITIACYETCH C BBICKA3blBaHMeM KopuiyHoBoi# u
Ap. (1978). HauGonee yCTOHYMBBLIMH K KODHEBOW THMIH OKAa3aliCh pPacTEHH,
obecrieveHHbIe BJIAroH B TEYEHHE BCEr0 NMepHOna BereTalHH. TakuM o6paioM, pesxHum
BJIATH B TTOYBE 3HAYHTENBHO BAHACT HA pasBUTHE KOPHEBOH THHIM TIISHHIEI,

Pacnpocrpanenue rpu6os B pusocdepe 310poBbIX U GONBHBIX PACTEHHIH MINEHHIILL.
M3ayyenne HaMH COOTHOWIEHHA DPONOB M BHAOB IpHOOB B pu3ocdepe 3M0pOBBHIX H
OONBHBIX PacTeHWH NUIEHHUBI TOKA3AM0, YTO (PUIHONOTHYECKOE COCTOSHME PacTEHMSA
3AMETHO BIMAET HE TONBKO Ha YHCIIEHHOCTh, HO M Ha BHAOBOH cocras rpuGoe. B
pusoctepe MOPAKEHHBIX KOPHEBOH THHNBIO PacTEHHH TNIICHHLEBI, MO CPABHEHHIO CO
370pPOBEIMY, HAOMIONAETCA 3aMETHOE YBENMYEHHE KOJMYECTBA ONHHX M YMEHbILICHHE
BHIOB APYTHX POJOB.

B pHusoctepe OONBHBIX PacTeHHH H3 ceMeicTBa Miucoraceae 4acTo BBUIETSLIH
BUEl Rhizopus nigricans, Mucor racemosus, a w3 pu3octeps! 310pOBBIX PACTEHHI 4acTo
BeLnensn  Actinomucor elegans, Mucor circinelloides, M.sturminus. B pusocdepe
NIICHALBl YHCIEHHOCTL rpHOOB poma Fusarium - Bo3Oymurenei rHENell KopHel u
YBAJAHUA BO3PACTaeT, 3a CUET BUAOB Fusarium oxysporum, F.solani, F. moniliforme, F.
solani var. argillaceum. B puzocepe NIUCHHIB NOpaKEHHOH KOPHEBOM THHIBIO MO
KONHYECTBEHHOMY COOTHOLICHHK IOMHHHpOBanH Fusarium oxysporum, F. solani.
3aMETHO YBENHYHBAETCA KOJIMYECTBO TEMHO ITHIMEHTHPOBAHHEIX FHATBHBIX rpuboB B
pusochepe GONMbHBIX pacTCHH NILEHHUBI B YAaCTHOCTH BUAOB Alfernaria alternata,
Cladocporium herbarum. Kpome nepeuHcleHHbIX U3 pu3ocdepsl OPaKEHHBIX PacTeHuil
BeinensuM Stachybotrus alternans, Curvularia intermedia, Helminthosporium sativum.

B pusocepe mnoOpamcHHBIX KOPHEBOH THHIBI0 pacTeHuit Habmomaerca
YMEHBLICHHE YHCNIEHHOCTH POAOB M BHIOOBOTO pa3Hoobpasus rpubos. Takoe U3MeHeHHe,
BEPOATHO, MPOHCXOOMT 32 CYET TOKCHYECKHX BELIECTB, BEIAENSEMEIX BO30YIHTENAMM
Gonesuelt pacreHuit,

ITpu cpaBHeHMM MMKO(IIOPBI M YaCTOTHI BCTPEYAaEMOCTH IpuGOB B pusocdepe u
KOPHAX 30OPOBBIX H OONBHBIX KOPHEROH THHJIBK MINEHHLE HAMH OTMEYEHO, YTO B
pusocepe OONBHBIX pacTeHHH BBIABIISETCS 3HAYUTENBHO GOJNBIIEE KONHUECTBO FPUOOB,
YeM Y 3M0POBbLIX pacTeHHH,

W3 xopHed u puzochepsl 3NOpOBON MINEHMUBI BMECTE€ ¢  LUMPOKO
PacnpoCTpaHeHHBIMH BHIAMH rpUOOR H3 ponoB Aspergillus, Penicillium BeLaensny BUab]
Chaetomium globosum, Fisidium viride, Rhinocladiopsis versiculosa, Trichoderma
lignorium, Fusarium culmorum, F. avenaceum.

Takum 06pasoM, mNpoBeleHHble HCCNENOBAHMA TNOKA3AMH, YTO B pH3ochepe
NOPXEHHEIX KOPHEBOH THUILIO PACTEHHH NMUIEHHUB]! BCTPEYAIOTCA H B KOMIMUECTBEHHOM
OTHOLIEHHH AOMMHHPYIOT CNEOyKoluue Buasl rpuboB: Rhizopus nigricans, Aspergillus
niger, A. flavus, A. insultus, A. wentii, A. ohraceus, Cephalosporium acremonium, C.
glutineum, Cladosporium herbarum, Dendrodochium toxicum, Fusarium oxysporum, F.
solani, F. solani var. argillaceum, Gliocladium rosewm, G. zaleskii, Helminthosporium

12




sativum, Penicillium purpuragenum, P. soppi, Scopulariopsis brevicaula v. glabra,
Stachybotrus alternans, Trichotecium roseum, Curvularia intermedia, Verticillium
dahliae, V. lateritium.  CpeiH HUX UMEIOTCA NPEACTABHTENH C PasiUYHO BHIPAKEHHOH
CTETEHBI0 NApa3uTH3Ma — OT CapoTpodoB 10 $aKyNLTATHBHEIX MTapasHTOB.

H3MeHeHHe BHA0BOrO M KOJHMYECTBEHHOro cocTaBa rpuloB B 3aBHCHMOCTH OT
r1yGHHBI MOYBEHHOro ropi3onTa, HaMmH  yCTAHOBIIEHO, 4YT0 B BCPXHMX  CNOAX
pu3zocheps! MIEHHIEl BCTPEYaeTes MAKCHMAEHOE KOJTMMECTBO H BUAOBOE pazHoobpasue
rpubor. Tak, B oOCneqyeMBIX HaMu XO3aHCTBAX HaubGonpIee KOMMYECTBO IPHOOB B
ropuzonte 0 — 10 cM oTMedeHo (9239 WT. Ha 1 T. M0YBHI) B XO3AACTBE «Y30EKHCTOR
YnHa3cKoro paiiona, a HamMenbilee (4032 mT. Ha 1 I. MOYBEI) B XO3AHCTBE «Typon»
Kubpaiickoro pationa. C riry6HHON KONHYECTBO IPHOOB MOCTENEHHO YMEHBIIAETCA H HX
BHIIOBOI COCTAB CTAHOBMTECSA MEHEE Pa3HOOOPA3HEIM.

Bo Bcex ropH3oHTax B pusocepe NIICHHIL! BCTPEYAIOTCS PHOBL Aspergillus
flavus, A. terreus, A. ustus, A. versicolor, A. niger, A. insultus, A. ochraceus, A. petrakii,
A. wentii, Cladosporium herbarum, Cephalosporium acremonium, A.alternata, Mucor
racemosus, Rizopus nigricans, Fusarium oxysporum, F. solani, F. solani var.
argillaceum, F. monilioforme, F.heterosporium, Gliocladium roseum, Helmintosporium
sativum, Penicillium lividium, P.notatum, P. paraherguei, P. purpuragenum, P. rubrum,
P. soppii, Scopuloriopsis brevicaule, Stachobotrys alternans, Trichoderma lignorum,
T.koningii.

M3yueHne BUAOBOTO COCTaBa IPHOOB MOKA3ANO, YTO B pHU30cQepe MuIEHHLEI Ha
ray6uHe g0 20 oM BCTpeyaOTCA IpHOBI H3 Kiacca Zygomycetes — Actinomucor elegans,
Mucor sturminus, M.chistioniensus. B Oonee riy0okux TOpPH3OHTaX 3TH BHIBI
OTCYTCTBYIOT. B 3TOM ke FOPH3OHTE uallle, 4EM B APYTHX H B HAHOOMBIIEM KOJMUeCTBE
GEUTH OTMEYEHB MHOTHE BHABI ponoB Aspergillus, Penicillium, Fusarium, Trichoderma,
Cladosporium W 1p.

B BEpXHHX TOPH3OHTaX BCTPEUAOTCA CNENYIOLIHE BHIBI rpuboB — Actinomucor
elegans, Fusarium avenaceum, F.sporotriciella, Mucor sturminus, M circimiensus,
Penicillium camemberti,

B Gonee rIyGOKMX COAX MOYBEI 0OHApY»seHbl cnemyromue suupl: Chaetomium
globosum, Fusarium culmorum, F. gibbosum, F. sambucinum, Penicillium cremeo-
griseum, Penicillium chrzasczii, P. fellutaneum, P. steckii, P. vinactum, Rhinocladiopsis
versiculosa.

Hau6ons1as BCTPeIaeMocTh rpUOOB B BEPXHHX TOPUIOHTAX PH30C(HEpLI NIICHHIIE!
cBA3aHa ¢ Jy4lle a’spauyeil M HalMuKeM PacTHTENBHBIX OCTATKOB, TaK KAk MNOYBEHHBIC
rpubbl, B OCHOBHOM, 23POOE! H MOTYT HOPMAIBHO Pa3BHBATECA JHLIb NPH AOCTATOYHOM
KONMYECTBE BO3AYXA M MUTATENBHBIX BEMIECTB. Kak H3BECTHO, campoTpodHEie TPHOEI
6ypHO pasBHBAKOTCA B TIEpBHIE a3kl pacnana OpraHHYECKHX BEIECTB, HHLIMK CIIOBAMH
OHH YYacTBYIOT B OCHOBHOM B Pa3NIOXEHHH CBEXHX PaCTUTCIBHBIX OCTATKOB (YacTyxuH,
1952, 1969) mambonbluas Macca KOTOPHIX B pH3oc(epe MIUCHHILI NpUYpoUeHa K
BEPXHHUM rOPH30HTaM.
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Paznen IL. B3aMoOTHONIEHHS TIOYBEHHBIX GaKTepHii - AHTATOHHCTOB ¢
dHTONMATOreHHBIMH MHKPOOPTAHH3MAMH

CKpDHHMHI AKTHBHBIX HITaMMOB Oaxkrepuii — AaHTArOHHCTOB (PHTONATOTEHHBIX
MHKPOOPraHH3IMOB. AHATH3 H3YYEHHA AHTAOHUCTUYECKCH AKTHMBHOCTH aHTarOHHCTOB
MOKa3an, 4YTO AHTATOHH3M Y MHKPOOPraHH3MOB M0 OTHOMICHHMIO K BO3OyauTemm
6onezHel XTONMYATHIKA B OOHHX CTy4yasx NpOABNAETCA aKTHBHO, & B APYTHX - TIACCHBHO
(Tabn.7.).

Tabnuna 7.
Binsinye GaKTepHii — AHTATOHHCTOB HA (PHTONATOrEHHBIE MHKPOOPTAHH3MBI

Bakrepun — JInaMeTpEIl 30H YTHeTeHHA (PHUTONATOTeHOB, MM
AHTAaroHUCTEI
X.malvacearum V.dahliae F. oxysporum R.solani
var. vasinfectum

Pseudomonas fluorescens 412625+ 2.8 2025+ 14 2325+28 22.0+4.1
Bacillus subtilis 23 350 +24 325+14 272+14 31.25+29
Bacilius subtilis N M8 21 187+426 284427 285473
Bacilius megaterium 26 230 +24 24.25+238 1525+ 27 18.75+2.8

HaubonbIuil CHEKTp 30H YTHETEHHS pOcTa (JHTONATOrEHHBIX MHKPOOPraHH3MOB
Habnioancs npu MCMONb3oBaHMM B. subtilis 23, a caMas Oonbluas 30HA YrHeTEHHA
NposBKIAck B BapHaHTe ¢ BO30yaWTENeM IOMMO3a XJon4aTHuka X, malvacearum, W
cocraguna 35,0 MM.

Kynerypa B. megaterium 26, CNEKTp 30H HHIHOMpOBaHHA (HTONATOTEHHBIX
MHKPOOPraHH3MOB KOTOpOH konebanca B npeaenax ot 15,25 MM no 24,25 MM, nposBuna
BBLICOKYHK) aHTHMHKpPOOHYKO aKTHBHOCTH IO OTHOIUCHUIO K V. dahliae, ogHako KyneTypa
obnanana HaHMEHbIIEH AKTHBHOCTBEO BO BCEX APYTHX BADHAHTAX.

Takum o0pazoM, MpoBeJEHHbIE HCCENOBAHUA N0 M3YYEHHIO AHTArOHWCTHYECKHX
CROMCTB MCClenyeMbIXx OaxTepuii - aHTATOHUCTOB MOKA3AMM, YTO HAuboOIee AKTUBHEIMM
AHTAMOHHCTAMH MO OTHOILIEHHIO K (PMTONATOTEHAM ABJISIOTCS ITaMMEl Bacillus subtilis.
CpaBHHTENLHOE M3YMeHHe KYJbTYpadbHo-Mopgoaoruueckux u  ¢usuonoro-
Ouoxumuyeckux ceolicTe B, subtilis, Ham 65110 Heo0X0aMMO YCTAHOBHTE, HMEIOTCA JIH
CYIIECTBEHHBIE KyNBTYPAIEHO - MOD(ONOrudeckie H ¢GHaHONOro - OHOXMMHYECKHE
PazHYMg MEXAY OTHOCAIOHMHCA K OAHOMY BMAY B. subiilis wmrtamMmamMu 23 M N,
KOTOpEIE MOTYT BIIMATH HA aHTHMHUKPOOHYI0 aKTHBHOCTE, C LENBI0 BBIACHEHMA 3TOrO
BOMPOCA, MbI POBOAWIN CPABHUTENIBHOE H3YUEHHE KYIETYPANBLHO - MOPGOIOrHYecKHX H
¢du3Honoro-6HOXHMHYECKHX CBOHCTB IITAMMOB 23 H N,

H3yueHHe KyJbTypalsHO - MOpQOIOrudeckux M (PpU3HONOro-GHOXMMHYECKHX
croMetrs pusochepHoro wtaMMa B. subtilis 23 He MoKazano CYLIECTBEHHBIX PalTHYH o
NEPCYHCACHHEIM  BBIUE  XapakTepHcTHKaM mrTamMa N, [lpossunuce  nMumie
HE3HAUWTEsIbHbIE pa3TMYHS B HHTCHCHBHOCTH THIPOTH3a Kpaxmana M >KeNaTHHEI,
NENTOHH3AlMH MOJIOKA, KaTANa3HOW M ypeasHO#H aKkTHBHOCTAX. JlaHHBIE MpOLECCEH]
npotekanu Goliee HHTEHCHBHO Y 10TaMMa B. subtilis N, N0 CpaBHEHHIO €O LTaMMOM 23.
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[To BHAMMOMY, 3TH PA3NHYMS CBA3AHEI CO IITAMMOCIICLM(HYECKHMH MPH3HAKAMH.

CpaBHHTENBHOE HM3YYeHHEe CKOPOCTH pocTa KyIsTyp B. subtilis Ha KuIKOH
NATATENBHOMH cpesie nokazano, 4t0 B. subtilis N jocTiran cTauMOHApHOH (a3el pasBHTHA
3a 25 4acog, B TO BPEMs KaK NOUBEHHBIH WTaMM  B. subtilis 23 noctrran Toif xe TOUKH
TONBKO 3a 40 ¥ (puc. 2.), YTO TOBOPHT O Pa3iM4UAX B CKOPOCTH KJIETOYHOTO NENeHHA
KYILTYP, CBA3AHHON C OBOMIOUMOHHON NPHCTIOCOONEHHOCTHIO KYIBTYP K YCJIOBHAM
00HMTaHUsA B pasiTHYHBIX SKOJIOTHYECKHX HHIIAX.

PasHuua Mexmy ABYMs KyJdbTypamMH Habmopjanack H NPH H3MEPEHHH B JMHAMHKe
3Hauennii pH KyJbTYpaIbHOM SKHAKOCTH MccnemyeMbix mTammos (puc.3.). Tak, B
BapUaAHTE OMBITA C FHIOQHTHBIM WITAMMOM, KPHBad H3MeHeHus mokasarens pH cpelsl
uMeia Gomblol pa3bpoc 3HaueHuit pH B ZMHaMuKe, 4TO YKa3bIBacT Ha Goliee aKTHBHOE
noTpebNeHNe MMTATENbHBIX 3MEeMEHTOB cpefbl. ITo JOCTIKEHHH CTauMOHApHOH (a3bl
PasBHTHA, KOTJA B  KYIBTYPANBHBIX  OKHAKOCTAX  HAUMHanmH  npeobnanate
TPOTEONHTHYECKUE MPOLECCHl, KyMBTYpaTbHAd >KHAKOCTE 3HoQuTa HMena Oomee
BBICOKOE 3Hauene pH, cBHOeTeNsCTBYS © NpPeodIagaolIeM HANHYMH NPOXYKTOB
ABTOUTHYECKOrO pacaja KIeTok.

Pe3ynbTaTel CPaBHUTENBHBIX HCCIEAOBaHHI NO 06pa30BaHMI0 aHTHOMOTHYECKHX
pemecTe 0boMx WTaMMoB B, subtilis Takke MOATBEPHAAIOT NMPEABIAYIIHE Pe3yIETaThl
3IKCTIEPHMEHTOB, TPEANONOKUBIIHX PayTMYHd B CKOPOCTH MNpOTeKaHusa (usmonoro-
OMOXMMMYECKHX MPOLECCOB Y MCMBITYEMBIX KyJbTyp. JlaHHbIe, OpeACTABNICHHBIE Ha
PHCYHKE 4 YKA3BIBAIOT Ha TO, YTO INTaMM N HAYHHaN MPOSAB/IATE AHTHOHOTHUECKYIO
AKTHBHOCTh Ha 5 4acOB paHblLIe, YeM I0YBEHHAA KyIbTypa.

Takum 06pa3oM, CPABHHUTEIBHOE M3YUYEHHE KyNBTYpPalbHO-MOP(HONOrHIECKHX H
(usronoro-GHOXHMHYECKHX CBOHCTB INTamMMoB B. subfilis BBIABHNO pa3nuHyHe B
CKOPOCTH KJIETOYHOrO JiefieHud, KoTopas y Gonee aKTHBHOIO aHTAroHMCTA witamma 23
Obl1a HIDKe, YeM ¥ wraMma N,

Ipuposa aHTHGHOTHYECKHX BEUIECTB, NPOAYLHpYeMbIX B. subtilis. BblaeneHHbie
HamH BHONOrHYECKH aKTHBHBIE BEIECTBA ITAMMOB 23 1 N obanany pacTBOPHMOCTBIO B
3TAHONE, H30TpONaHoNe, W HE PacTBOPAIMCE B 3THI alETare, alUETOHe H Boje, a
MONYYEHHBIH CIHPTOBON 3KCTPaKT, XpaHMBILIMiCA NMpH TeMIeparype +4°C, e Tepan
aHTHOMOTHYECKOH aKTHBHOCTH B TeueHue 1 roga.

B 3KCTIEPHMEHTAX 110 BEIAENCHHIO AHTHOHOTHYECKHX BEIIECTR C LENbI0 BBIACHEHHA
HX XMMHYECKOH NPHPOABI, HAMH OBUIO [OIYYeHO 0KoMIO 850 Mr OHOMOrHYECKH aKTHBHEIX
BEIECTB HA JIUTP 3-X CYTOUHBIX KyNbTYpalbHBIX KHAKOCTEH 1TamMmMoB 23 H N, KOTOpbIE
MMEJTH PaCTBOPHMOCTb MOJOOHYH0 LIMKIHYECKOMY NOJMITENTHAY, BBIAENEHHOMY H3 B.
subtilis (Pusey et. al., 1984).

Korma 80%-Hble 3TaHONBHEIE 3KCTPAKTBl KYJIBTYPAIBHOH MXMAKOCTH OOeHX
KYJBTYp, o6nanaBlide AHTMMHKPOOHOH aKTHBHOCTHIO, (PaKUMOHHPOBATHCh HAMH
MeTooM ToHkoCHoMHOM XpoMaTorpaduu Ha TpH (GpaKLHH, OKa3anocs, 4To JBe U3 HUX
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Puc. 4. AHTHOHOTHYECKASl AKTHBHOCTh JITAHOJNBHBIX JKCTPATOB M3
KYJBTYPAJBHEIX KHAKOCTeH SHI0PHTHOTO0 H MOYBEHHOT0 WITaMMoB B, subtilis
npoTHB duTonarorena R. solani.

(Re- 0.19 1 0.3) Opun 2meMeHTaMH NHTaTeNbHOMN cpenpl. Tperba ¢pakums (Rg- 0.72)
colepxaia OHONIOrHYECKH AKTHBHEIE BEIIECTBA H MHTHOHPOBANA POCT TECT-KYIbTYDEL
Pesyneraret TCX nokasamm, 9to o0e¢ KyJOBTYpHl SABNSIOTCA TPONYLCHTaMH
WIECHTHYHBIX ~AHTHOMOTHYECKHX BELIECTB, TaK Kak (pakuud, CONEPXKABIIAN
GHOIOrHYECKH aKTHEHOE BEUIECTBO Y OOOHX LUTAMMOB MMEIIO OIHO M TO ke 3Ha4eHue Ry
Haunple TCX Tarke ykasbiBATH HA TO, YTO INTAMM 23 HA4YMHAN CHHTE3HPOBATH
aHTUOMOTHK mo3:xe (depe3 20 9 MOCTe MHOKYIALMH CPEfp], B TO BpeMd, Kak wramm N -
uepes 15 yacos).
[TomyyeHHBIA Macc-CTIEKTpP BBIIENICHHBIX H pasfeneHHEIX MeTogoM TCX Guonoruyecku
AKTHBHBEIX BELIECTR, NPOAYLIMPYEMBIX IITAMMOM 23 00HAPYKHI HECKOJBKO ONH3KKX IO
MacCe ITMKOB, a OJMH H3 HHMX COOTBETCTBOBaJ] IO MOJEKYIAPHOH Macce paHee
H3YYeHHOMY aHTHOWOTHKY cypdakTun, BegeneHHoMy w3 B, subrilis ATCC1332
(Nakano, Zuber, 1990; Wei, Chu, 2002; Sen, Swaminathan, 2005), H sBnsrOIIEroca
MUMOMENTHAHBIM [MKNMYECKUM aHTHOMOTHKOM ¢ MoneKynapHoil Maccoit 1036.06, Takum
obpa3oM, TMONYYEHHBIC pPE3YNbTATBl MPOBEHNCHHBIX  HCCNENOBAHMH  MO3BONSAIOT
YTBEpXJaTh, YTO H3y4aeMmad HaMH KyneTypa B. subtilis 23 ABnAeTcA MpPOOYLEHTOM
cypdaxtuna (puc. 5.). '

Xapaxrep GMOJIOrHYECKOT0 AeACTBHS AHTHOHOTHYECKHX BelleCTB, MPOAYLIHPYEMbIX
mwraMmami B, subfilis Ha KiIeTKH QHTONMATOr¢HOB, [IpH MHKPOCKOIHPOBAHHH KIETOK
turonaroreHHoro rpuba R solami, B3ATHIX B 30HE WHrUOHpOBAHMA H3IYYAEMBIMH
bakTepuansHBIMH mTaMMamu 23 M N Hamu ObUIO OOHApYIKEHO, UTO NPONYLIHPYEMBIE
aHTHOMOTMYECKHE BEIIECTBA OKA3HIBAIOT paspyllaollee JACHCTBHE HA  KIETKH
duTonaToreHa, BHI3bIBAY E30PraHU3aALMI0 KNETOYHBIX CTeHOK R. solani.
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Puc. 5. CrpykTypHas dopmyna autnOuoTaxa CypdakTah.

H3yueHHe TOKCHYECKOro MNEHCTBHA BBLACTEHHBIX AHTMOMOTHYECKHX BEILECTB
[IOKA3aI0, YTO KIETOUHBE CTEHKH TeCT - KYJBTYpHl R solami B 30He NCHCTBHA
AHTHOMOTHKA HMETHM MHOIOYHCICHHEIE MOBPEXICHHS H pasphiBbl, MPHBEIINS K NOTEPE
BHYTPEHHETO CONEPXMMOTO KIIETKH H, B KOHEYHOM CHeTe, ee rubelH.

Msyuende XapakTepa aHTHMHKPOOHOTO NCHCTBMSA SKCTpakTa AHTHOHOTHUECKHX
BEILIECTB H3 KyJGTYPAIGHON KHAKOCTH mTaMMa B. subtilis mokasano MHrHOHPYIOIHE
3ddexT Ha pasBUTHE MUKPOKOHHIHH F. oxysporum var. vasinfectum. Vicnonp30BaHHe
METORA (ha30BO-KOHTPACTHOM MHKPOCKOIHH NO3BOIMNO YCTAHOBHTE, 1O MUKPOKOHUIHH
B 30He NCHCTRHS AHTUOMOTHYECKMX BEILECTE, B 3ABHCHMOCTH OT CTeNeHH MipdysnH
AHTHOHOTHKA B TIMTATENBHBIA arap B HAMPABNEHHW OT MYHKH K KpasM wallkd [lerpw,
qepes OJHH CYTKHM OBLTM HE JKH3HECTIOCOOHEBIMH, HE IPOPAcTaiH, mibo mpopactand u
norudany,

Ilns GONEE NETANBHOIO AHATH3A XAPAKTEPA AHTUMHKPOOHOTO 3 derTa Ml H3yYATH
CpaBHMTENBHOE ACHCTBHE PAlIMHBIX Pa3BefieHHH MONydEHHBIX SKCTPAKTOB B. subtilis,
o6nagapmux OHONOTHYECKOH AKTHBHOCTRIO, AT 4Y€TCQ MBI HCNONB30BAJIH Pa3BEACHHA.
MCXOIHAA KOHUEHTpauus, 1:1, 1:2, 1:4, 1:9 n 1:99.

Passemenms 1:1, 1:2 W 1:4 oxassiBamy CHALHBI HHTHOMpyowmil sddexr Ha
KH3HECTIOCOGHOCTD MHMKDOKOHHAMI, H TONHOCTBIO HHTHOHPOBANH MX MpOpacTahue.
Paspenenne 1:9 HHHOUPOBATO NPOPACTAHHE MHKDOKOHMAMH, ONHAKO B 3TOM BApHAHTE
obITA Habmomanock npopacranue 30% u 36% MmuxpokorHmuii y 23 u N IITaMMOB
COOTBETCTBEHHO, A MPOLEHT HEKH3HECNOCOGHBIX cocTaBiN 13% H 12% COOTBETCTBEHHO.
Tlpu 3TOM, HaMH GBLIO YCTAHOBIEHO, YTo 23 M N IITAMMEI HE PANHHAIHCE N0 XapaKTepy
M CTETIEHH AHTHOMOTHYECKOH aKTHBHOCTH,

Pe3ynbTarsl MCCNENOBAHMH NO3BOMHAH HAM  yCTaHOBMTB, HTC CAMHHLA
anpTHOMOoTHYecKol akTHRHOCTH (0 EropoBy, 1986) momyqeHHBIX 3KCTPAKTOB IITaMMOB
93 4 N 6bU1a SKBMBATEHTHA 85 MK BbIACICHHBIX AHTMOMOTHYECKUX BELIECTB, a 1 Mi
3KCTpakTa conepxan 11.8 enuHuL aHTHOROTHUECKOH aKTMBHOCTH.
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Pasgen I11. Brosorimyeckast 3aluTA XA0MYATHHKA, MIIEHAIBI H APYTHX
CeNbCKOXO3AHCTBEHHBIX KYILTYP OT NATOreHHBIX MHKPOOPTraHH3MOB ¢
HCIOIL30BAHHEM AHTATOHHCTOB
Bangnue  MeTaGoaMTOB  MHKDOGOB-AHTATOHHCTOB HA  BCXOKECTh  CeMSIH
XJIOMYATHHKA, MIIEHHNLI W APYIHX CETbCKOXO03AHCTBEHHBIX KYNLTYP, HX POCT H
Pa3BHTHE. M3yYeHHe BIMAHHA Pa3THYHBIX KOHLEHTPAUMH KyTBTYPANbHOM KHIKOCTH
B3ATEIX B ONBIT AHTATOHHCTOB Ha BCXOMECTh CEMSH XJIOMYATHMKA M PA3BUTHE
MPOPOCTKOB TIOKA3AM0, YTO MO Mepe YBENMYEHMS KOHNEHTPALMH KyMbTypassHOH
JKHIKOCTH TMPOLEHT BCXOMECTH CEMAH CHIKaerca (pue. 6.), YTO HAaxXoouTes B
COOTBETCTBHH ¢ AanHBIMH Llykpu M. (1990) m apyrux uccnegosateneii, OTMEHABILNX,
4to 3p¢eKT CTHMYmAuEM OOBMHO MNpOABNSETCH NPH  HH3KHX KOHLIEHTpaLUax

META00/TUTOB AHTATOHACTOB H HCUE3AET [0 MEPE HX YBETHUCHHA.

Beicokas KOHLEHTpals KyNBTYPIBHOH KHIKOCTH NAryGHO BJIHANA Talke HA
JUIHY TpOpOcTKa. Tak, HAanpHMep, €ClM BCXOKECTh CEMSH XJIOMYAaTHHKA COpTa
Kuprusckuii-3 u minna npopocrka B Bapuante ¢ 10%-Hol Ky BTYPaIbHOMH KHOKOCTHIO
auTaroHucTa B. subtilis 23 cocrasnnu 98.3% u 8.2 cM COOTBETCTBEHHO, TO B BapHaHTE
co 100%-noil KymbTYpanbHOM KHIOKOCTBIO TOFO K€ AHTAMOHHCTA BCXONKECTh CEMSH
XNIOMYaTHHKA M JUIHHA MPOPOCTKA CocTarwH 33.3% U 2.4 ¢M COOTBETCTREHHO.

KynsTypaibhas #uOKOCTE HCTBITAHHBIX HAMH MHKDOGOB-aHTATOHUCTOB B 10%-
HOH KOHUEHTPaUMH OKa3bIBa/a CTHMYMpYIOIIEe NeficTBHE HA BCXOKECTh CEMSH, UTHHY
M MAaccy NpOPOCTKOB XJMOMYAaTHMKA, 3& MCKMIOYEHHMEM B. megaterium B BapHaHTe ¢
CEMEHAMH XJIOTMMaTHHKA copTa C-6524, a ¢ yBe/IHIeHHEM KOHLCHTPALMHA KYIbTYPaTbHOMN
KUAKOCTH HAOMIOAANIOCH ee HHTHOKpYIoLIee AelicTBHE.

YBENHYEHHE MacChl TIPOPOCTKOB XIOMYATHAKA TAKKe CTHMYNHpoBanock 10%-uHoi
KYNBTYpPILHOH JKHIKOCTEI aHTATOHHCTOB, A C €e YBE/MYeHHeM Habmonanca obparHEl,
HHTHOHpYIOLHit 3§ eKT.

YCTaHOBNEHO, YTO BCXOMECTh CEMsH, THHA M MACCa NPOPOCTKA B KOHTPONE y
copra C-6524 cocraBunu 68%, 4.7 cM u 516 M COOTBETCTBEHHO, 2 y copta Kupruzckuii-
3 i mapaMeTphl cocTaini 82.0%, 65 ¢M M 655 MI' COOTBETCTBEHHO.

PeaynpraTl HAIMX HCCNEAOBAHHH MOKA3AIM, YTO KYJSTYPalbHBIE KWIKOCTH
aHTArOHHCTOB B 10%-HOH KOHLCHTpaUMH OKAa3BIBANM CTHMYMHDPYOUIMH 3(dexr Ha
BCXOXKECTb CEMSH XJOMYaTHuKa copToB C-6524 1 Kuprusckuii-3. IMpuyem, Hanbonpwnm
CTHMYTHMPYIOIIKM S dextom obnanana 10%-Has KynsTypanbHas ;KHAKOCTS B.subtilis 23.

Pe3ysIbTarsl aHANOTHYHBIX MCCIIENOBAHMI HA COPTAX O3MMOMN MUIEHMIEI COPTOB
WHTeHcHBHBIH M ERGOW Takoke nokasany, 4to KYJIBTYPalbHEIE JKUAKOCTH aHTarOHHCTOB
B 10%-HOH KOHUEHTaUMH OKA3BIBAIH CTMMYJIMPYIOWHH 3(hdEeKT Ha BCXOKECTS,
HAaHOONBIIHM CTHMYJIHPYIOLIMM JeficTBreM ofnagana 10% KymnETypansHas SKHOAKOCTE
aHTaroHUCTOB B. sublilis 23 u P. fluorescens 41. B manpHeifiueM, Mbl HCTIONB3OBANK
KyNETYPaIbHLIE JKHIKOCTH AHTANOHHCTOB B 10%-HO# KOHLIEHTpALIHH.

ITurarensHas cpefa OkaseiBala HeGONBIIOE CTHMYNHPYIOIEE AEHCTBHE Ha
BCXOKCCTH CEMAH XJIONMHAaTHHKA W JUIMHY [POPOCTKA: €CIH B KOHTpone ¢
HCTIONE30BAHWEM CTEPHIBHOH BOABI 3TH JaHHele coctawm 80.0% H 4.6 cM
COOTBETCTBEHHO, TO B BapHaHTe ¢ 10%-HoM nuTarensHO# cpemoii ouH cocrasimm 81.0%
H 5.1 CM COOTRETCTBEHHO.
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98.3

KoHtpons 10% 25% 50% 100%
(sona)

B BexoxecTs, % m OMMHa NpopocTka, cMm

Puc. 6. BaupnHHe pa3AHYHBLIX KOHUEHTPAUMi KyJIbTYPaILHOH XHIKOCTH B,
subtilis 23 Ha BCXOKeCTH CeMSIH XJOMYATHHKA H JUIHHY NPOpPOCTKA (COpPT
Kupruzckuii-3).

OnHako, B BapHAHTaX C HCMOJB30BAHHEM  KyJNBTYPANbHBIX  KHIOKOCTEH
AHTATOHWMCTOR JIAHHBIE [apamerpbl OBUIM BBINE, 4YTO YKa3bBACT Ha HATHYHE
noNoXKHUTENbHOro 2dexra MeTaboNHTOR AHTATOHHCTOR.

Takum 06pa3zoM, pe3yJbTaThl TNPOBEACHHEIX MCCNENOBAHMHA MOKasaiH, YTO

NPOAYKTH! KMIHEAEATENEHOCTH MCOBITYEMBIX IITAMMOB O0MAmaoT H30HPATENBHBIM
JENCTBHEM Ha BCXOXKECTH CEMAH, POCT M Maccy MPOPOCTKOB PAaxIMYHBIX DPaCTEHHH.
S GEKTHBHOCTE CTHMYNHPYIOWIETo ACHCTBHA MHKPOOPTaHH3MOB 3aBHCHT Takke OT
passefieHHs KyJNBTypaibsHO# kHakocTH. HawGomemmit a@dexr npossiaaica mnpu
ucnons3oBaHun  10%-Hol KyneTypambHOH sxuakocTH, Haubonelee CTHMYIHpyIOLIEe
HeHCTBHE HA BCXOKECTh CEMAH PACTEHHI H Pa3sBHTHE NMPOPOCTKOB OKA3BIBAJI INTaMM B.
subtilis 23. _
BausHHe KNeTOYHOM CYCIIEH3HH AHTATOHHCTOB HA BCXOXKECTL CEMAH XJIOMYATHHKA,
pa3BUTHE BCXOAOB H HX NMOPAKAeMOCTh GHTONATOreHAMH. KaK MBI OTMEYATH paHee,
NpH H3YYEHHH BIMSHEA KYJABTYPATBHOH XHAKOCTM MMKPOOOB-aHTarOHHCTOB Ha
BCXOXECTh W TpPOAYKTHBHOCTE CENBCKOXO3AHCTBEHHBIX PACTCHHI, pE3yJBTarkl He
ABJAKOTCS BIIOJHE JOCTOBEPHBIMH B CBA3HM C BO3MOXKHBIM CTHMYJHPYIOIIMM NEHCTBHEM
3MEMEHTOB IHTATENRHON Cpelbl, - HA KOTOpPOH KyNBTHBHPOBANCA aHTAroHHCT. Jing
BBIACHEHHS JAHHOTO BOMPOCA, M3YYaloch BIMAHHE KIETOYHOMN CYCIIEH3NH aHTarOHHCTOR
Ha BCXOMECTh CEMIH XIOMYATHHUKA, HX POCT M NOPAXKAEMOCTE BCXOI0B KOPHEBOH MHEIIBEO
H TOMMO30M,

PesynsTarsl HAWIMX HCCNENOBaHHN MNOKasamH OHOKOHTPONIHPYIOLIEE NeHACTBHE
KIEeTOYHOM CYCHEH3HH AHTArOHHCTOB. Tak, NOPaKaeMOCTh BCXONOB XJIOMYAaTHHMKA
KOpHeBOit rHunelo cHiwkanack ¢ 80,0% mo 40,0%, rommozom - ¢ 35,4% 1o 10,0%.
Kneroynsle CcycneH3sun AHTarOHHCTOB TAKKE CTHMYJHPOBATH BCXOXKECTH CEMAH M
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BEICOTY mpopocTkoB. TaknM 06pasoM, H3yuaemad HaMH KyNneTypa B.subtilis 23 obnanana
BEICOKOH cTUMYNHpYioiell i OHOKOHTPOMHPYIOWIEH aKTUBHOCTAMH.

IeiicrBHe 10%-HOH KyJbTYPAIbHONH KHAKOCTH AHTATOHHCTOB HA YPOXAaHHOCTH
XJIOMYATHHKA, NIIEHHIBI H HX NOPAkAeMOCTh (PHTOMATOreHaMH, Pe3ynbTarsl Menko-
JEJIHOYMHOTO OMBITa MOATBEPIWIN CTHMYJHpPYIoee AeHCTBHE HCCTEMYeMBIX OaKkTepui-
AHTATOHHCTOB HA BCXOXKECTh CEMAH, YTO COBMANAeT MPOBEICHHBIMH HAMH paHee
N1a0opaTOPHEIME HCCTIEIOBAHHAMH.

HauBGoNbIHI NPOLEHT BCXOXKECTH CeMAH HaOMOaancs MpH ucrojib3oBaHHu 10%-
HOU KyNBTYpanbHOM uukocTH B. subfilis 23. Tax, nanpumep, B 2000 roay naHHbIH
TIOKa3aTeNs cocTaBua copra Kuprusckuii-3 — 94.1%, a y copra C-6524 — 90.9% npotus
78.6% H 75.6% COOTBETCTBEHHO B KOHTPOIJIE.

AHamu3 3-X JIETHHX TOMYYEHHBIX JAHHBIX M0 TOPaKEHHOCTH PaCTEHHi
XJIOMYATHHMKA CEMANONBHOM H NHCTOBOH (pOpMaMH roMMo3a, YKA3HIBaeT Ha TO, YTO
SpdeKT OT MCTONB3OBAHHA  AHTArOHMCTOB A NPEINIOCEBHOH o6paboTkn
MHGHLUMPOBAHHBIX CeMSH OCOOEHHO APKO MposBndercs B dase cemanonel: eca B
BapUAHTE OMBITA ¢ MH(HIMPOBAHHEIMH U 00PabOTAHHEIMH B KYNETYPaIBHOH XKHAKOCTH
B. subtilis 23 cemeHaMH, MOpPaKEHHOCTh CeMANONBHOH (opmoit cocrapmna 35.2% M
31.7% y copros C-6524 W Kupru3ckuit-3 COOTBETCTBEHHO, TO MOPAKEHHOCTS JIHCTOBOH
dopmoii B 310M xe BapnanTe 6bu1a 77.8% 1 75.1% cooTBETCTREHHO.

B 2000 romy B KOHTpOJe, Ae ceMeHa He MoaBeprankcs obpaboTke ypo:aid
cocraswn 34.2 wra ¥ 34.5 wra Ha coprax C-6524 u Kuprusckuii-3 cOOTBETCTBEHHO,
TOrDAa KaK B ONBITE ¢ MpeqnoceBHOl obpaborkolt ceMAn 10%-HOM KynsTypambHOM
JKHIOKOCTBIO B. subtilis 23, ypoxkaiinocts cocrauna 39.8 u 40.2 wra COOTBETCTBEHHO.
YposkalHOCTs 00OMX COPTOB XJIOMYATHHKA B BAPHAHTAX OMBITA C 3aPAKEHHBIMH H
o0paGoranueME 10%-Hol KyIBTYpanbHOI XHIKOCTH AHTANOHMCTOB OBUTA TAkKe BBILIE,
yeM B KOHTpone ¢ Hu(UIHpOBaHHEIME ceMeHaMH. Tak, B 2000 rofy B BapuaHTE ONEITA C
npeaBapuTeNbHO MHGHUMpoBaHHEIMH X, malvacearum W 00pabOTaHHLIMH B
KyIbTypansHoll kuIKocTH B, subtilis 23 cemenamu, ypoxkaiHocTs cocrasina 30.2 w/ra u
30.6 wra y copror C-6524 u Kuprusckuii-3 cOOTBETCTBEHHO, @ B BapHaHTe ombira Ge3
06paboTKH KyJIsTypalbHOMH XKUAKOCTHIO aHTarOHKCTA, ITOT nokasarens 6bu1 22.0 wra u
22.6 1/Ta COOTBETCTBEHHO. _

IIpoTpaBHBaHHE CEMAH MO3BOJACT CHU3UTH MOTEPH YPOXKas, YJy4IIHTh KayeCTRO
TNOCEBHOTO ~ MaTepHaia M QHTOCAHMTapHyl0  O0CTaHOBKY  Ha  TOCEBax
CeNLCKOXO3ANCTBEHHEIX KYTIBTYP.

TakuM  ofpalom, pesynsTaThl  MENKO-JE/MHOYHBIX  OMBITOB  TOKA3QIH
TIONIOKHATEBHEL 39dHeEKT oT npuMeHeHHs 10%-Hol KyIbTypanbHOH suakocT B. subtilis
23 Ha BCXOXKECTH CEMAH XJIOMIATHHKA W 03UMOH MINEHHLBI, HX YPOXKAHHOCTD, @ TAKKE HA
CHIDKEHHE NOPAKAEMOCTH PAcTeHHH (UTONATOréHHEIMA BO30Y IHTEAMH.
Buonorndeckas 3¢dexTHBHOCTE mpemmocesHoli o6paGoTkn cemsun  10%-Hofi
KYAbTYpanbHOH  KHAKOCTBI0  aHTaromucroB.  [lomcuer  Gmomormueckoi
3 dexTHRHOCTH HenoNs30BaHHe 10%-HOH KyNETYPATBHOH JHIAKOCTH B3ATEIX B OIBIT
AHTATOHMCTOB TIOKA3a71, YTO NpH NpeanoceBHoH oOpaboTke ceMAH XJIOMYATHHKA COPTOB
C-6523 u Kuprusckmii-3 mrrammamu 41, 23 n 26, Guonormdeckas 3§ deKTHBHOCTE
cocraBuna 53.7%, 61.0%, 73.6% u 65.4%, 66.5%, 43.2% COOTBETCTBEHHO, 4 caMai
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BeICOKaA OuomnorHyeckas 3(QPEKTHBHOCTE MNpPOABHIACh NPH HMCIOIB30BAHHH ILITaMMa
B.subtilis 23. Takum obpaszoM, Hcnonb3oBaHKE OakTepuanbHOro wramma B.subtilis 23
3HAYHTETBHO CNOCOOCTBYET KAYECTBEHHOMY M KOJHYECTBEHHOMY  YBEIIHYEHHIO
YpOXKAHHOCTH XJIOMYATHHKA M O3HMOH IMIEHMULI NMYyTEM CHIDKEHHA TMOpaXaeMOCTH |
(HTONATOTrEHAMH, M CTHMY/IHPYIOIIErO BNHAHHA Ha PA3BHTHE PACTEHHMIA, ;

Buosornyeckas >¢deKTHBHOCTL nNpeanoceBHoi 00paloTkKH CceMAH KIeTOYHOH
cycriensuedi anTaromncta B.subtilis 23, Jins UCOBITAHHA AHTAaroHHCTa B (opme
KJIETOUHOM CyCTeH3WM, HCMONB3yeMOH B MHMpPOBOM MNpakTHKE KAK TNpPOMBILIICHHAA
npenapaTHBHai (hopma OHONpENapara, Mbl 3aKNIAJLIBAIH MOJNEBHIC OIBITHI [0 M3Y4CHMIO
BIHSHASA KICTOYHO!M CYCNEeH3HH aHTArOHKMCTa Ha YPOXKaiHOCTb XJIOMYATHMKA M O3HMOH
MUIEHHLE, X HX MOpaXkaeMocTh (HTonaToreéHamu. IIOMEBHIE OMBITHI NMPOBOJWIH B
depMepckux xozmiicteax «BO’Z-SUV BIOZERNO» u «SOF TABIAT AGRO»
3auruaruHckoro pafiona TamkeHTCKoH o0macTH.

Tabnuua 8.
Buonorngeckas dpdexTnBHOCTL NpeanocesHol 00paboTKu cemMuH KNeTOYHOI
cycnensueit B. subtilis 23 (ucnpiTanus 2006-2007 1r.)
: Buonoruyeckas YposKaliHoCTS,

3¢¢GKI;BHOC'IB, Wra
(]
XMOmMaTHHK
copt «C-6524», ®X «BO’Z-SUV BIOZERNO»

TopaxeH-

BapuaHTsl onbITa
P HOCTB, %

Koutpons (X, malvacearum) 92,5 - 2,2
X malvacearum + 37,5 59,4 26,2
B. subtilis 23
X malvacearum  + XNONKOCNOpHH 42.6 53,9 224
Kontpons (R. solani) 976 - 14
R solani + B. subtilis 23 35,2 63,9 274
R solani + X10NKOCMOPHH 41,6 574 234
O3nMad NmeHHuA
: copt «Kpowkay, OX «BO'Z-SUV BIOZERNO»

Kountpons (F. oxysporum) 94,8 - 6,1
F. oxysporum + B. subtilis 23 375 60,4 334

50,3 46,9 30,2

F. oxysporum + XnonxkocnopHu

O3nman nmennna, copt «[lorosyankay,
OX «SOF TABIAT AGRO»

Koutpons (F. oxysporum) 93,4 - 6.9
F. oxysporum + B. subtilis 23 332 64,4 342
F. oxysporum + XN0nKocnopux 34.2 63,4 32,8
HCP (0.05) ' 11.2 18.4 0.7

[TonyucHHEIC pe3yNbTaThl JIOKA3IH OHOKOHTPONHMPYIOILEE NEHACTBHE KJIETOUHOH
CYCIIEH3MH AHTAroHUCTOB. Tak, B Hembrranuax 2006-2007 rr (Tabn. 8.) mopakaeMocTh
BCXOJIOB XJIONMYATHHKA KOPHEBOH MHIIBIO CHHbKamack ¢ 97,6% no 35,2%, roMMo3oM - ¢
92,5% mo 37,5%. B pesynerate HCMONB30BAHMA KICTOYHOH CYCTIEH3HH aHTAaroHHCTA,
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YpOKAHHOCTS XJIOIMATHHKA MOBRICHNAck ¢ 2,2 1/ra B koHTpone a0 26,2 u 27,4 ra B
papuanTax ¢ B.subtilis 23 mpoTHB TOMO332 M KOPHCBOH THHIH COOTBETCTBEHHO.
AHAJIOTHMYHBIE TONOKHTEBHEIE DE3YNbTATEl [0 CHIDKEHWI0 MOpaXaeMoCTH ObUIH
NONYYeHHl B ONMBITAX HA O3UMOM MUIEHHUE: caMmai BBICOKas OHONOTHYECKAd
3¢ deKTHBHOCTL GRUTa YoTaHOBIeHa B BapuanTe ¢ B.subtilis 23 u coctasuna 60,4% Ha
copre «Kpomka» B epMepckom xossmiictee «BO'Z-SUV BIOZERNO» u 64,4% ua
copre «ITonopuanka» B hepmepckom xoasiicee «SOF TABIAT AGRO». YpoxaliHocTh
MIMEHHIB] B KOHTPOJIE COCTAB/ANA B BhILE YKA3aHHBIX (epMEpCKHX Xo3sicrsax 6,1 1 6,9
1/Ta COOTBETCTBEHHO, TOTIA KaK B BApHAHTE C HCNoNb3oBaHueM B. subtilis 23 — 33,4 /ra
¥ 34,2 1/ra COOTBETCTBEHHO.

Mensramas  2007-2008  rr.  MoXIBEpAWTH  OHOKOHTPONHpYROmiee AeHCTBHE
KIETOUHON CYCTIEH3MM AHTATOHHCTOB M MOKA3ANH AHAIOTMYHEIC PE3YJETATEL 10
BroorHYecKoit 3 EKTHBHOTH IPHMEHEHHS AHTATOHHCTOB (TabL. 9.).

TakHM 00pa3oM, pesyibTaThl 2-JETHHX MOJEBBIX WMCIBITAHHA MO3BOJAKT Ham
PEKOMEHIOBATh HMCITIOJB30BAHHE KJETOUHON CYCMeEH3MH AHTATOHHCTA B. subtilis 23
criocoboM npennoceBHol 06paboTKu cemsH A CHIDKEHHA MOPAKAEMOCTH XIIOMIaTHAKA
¥ 03HMO#l MIEHHIEI BPSIOHOCHEIMH GONE3HAMH.

Tabmuua 9.
Bronoruveckas 3¢eKTHBHOCTH NpeanoceBHoil 06paboTkn CeMaH KIeTOHOI
cycnensueii B. subtilis 23 (uenbiranus 2007-2008 rr.)

buonoraueckas
[MopaxeH- VYpoxaHHOCTE,
BapHaKTel OMEITA HoCTh, % 3-¢I¢IEICI;{/B!{{)CTE, wra
XITOMMATHHK
copt «C-6524», ®X «SOF TABIAT AGRO»
Kommons (X, malvacearum) 96,6 - 14
X malvacearum + 37,6 61,07 26,4
B. subtilis 23
X malvacearum + XNOTKOCTOPHH 44,2 54,24 222
Kontpons (R. solani) 91,5 - 14
R solani + B. subtilis 23 354 61,31 21,7
R solani + XnomkocnopHH _ 394 56,93 20,2
O3iMad MIEHKLE
Copr «Kpomxa», @X «SOF TABIAT AGRO»
Kourpons (F. oxysporum) 90,5 - 7.2
F. oxysporum + B. subtilis 23 38,1 57,90 337
F. oxysporum + XJOIKOCOOPHH 46,1 49,06 312
HCP (0.05) 12.4 19.22 0.6

Pazgen IV. Binsinne 6axTepnii-aHTaroHHCTOB HA TIpECTABHUTEIei M0e3HOH
NoYBeHHOH MHKpOQIOpPEI

B Hacrosllee Bpems, B JITEPATyYPe HMEIOTCA CBEJEHHI O TOM, YTO B MOYBAX, TZIe
Pa3BHBAIOTCA AHTATOHHCTHI, TpPEACTABHTENM MONEC3HOH MNOYBEHHOH MHKpodops!
pa3sBHBalOTCA clabee WIM BOBCE HE Pa3BHBAIOTCA. B CBA3M ¢ 3THM, Mepe] HAMM CTOANA
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3ajjaya; ONPEASNHTE BIHAHHE METADOTIHTOB HCCHENYEMEIX OaKTepHH - AHTArOHKCTOB HA
NpeaCTaBUTENEH a30TQUKCHPYIOIHX CBOOOMHOMKHBYIIHX H KIYOSHBKOBEIX Oaxrepwmii
ponoe Azotobacter W Rhizobium, xoTopele urpaior OOnmblIYK pOMb B MNpoleccax
oGoraleHna MoYBHEl HeOOXOAUMBIMH NEMEHTAMH 1T PA3BHTHSA PACTEHHH.

PeaynbraThl HCCNEOOBAHKHA TIOKA3aiM, BCe MCCNeIyeMble aHTArOHMCTBI JIHIIG B
HEKOTOPHIX BAPHAHTAX MMENH C1abylo aHTHOHOTHYECKY0 aKTHBHOCTE O OTHOIICHHIO K
azordukcaropam (tabn. 10.). Taxum oOpa3oM, YCTAHOBIEHA 3KOJOTHYECKas
0e3BpeNHOCTh HCIO/B30BAHMA KYNBTYPH B. subtilis 23 npu paspabotke Ononpenapara
14 npeanocerHol obpaboTke cemaH B bopebe ¢ dUTONAaTOreHaMH.

Tabnuna 10.
Bansinue GaKTepuii - AHTATOHHCTOB HA a30TQHKCHPYIOIHE DaKTEPHH

JlMaMeTphl 30H YTHETEHHS, MM

P fluorescens 41 B.subtilis 23 Bsubtilis N B.megaterium 26

A3OTHHKCHPYIOMIHE OAKTEPHH

KiayfenbKoBeic 6aKkTepun:

Rhizobium japonicum 966 - - - 8+13
R japonicim 1141 - . . )
R. trifolii 329 - 9+42 $§+21 -
R meliloti | 11 + 3.1 - - 12 +42

CpofomioxuBymne
A30THHKCHPYIOMHE GAKTEPHH!

Azotobacter chroococcum 19 8+235 - - -
A. ehroococcum 17 - - - -
A. chraococcum 514 - - - -
A agila 7 - - - -

Paspen V. [IpakTHYecKoe NpeAT0KeHHE 110 TEXHOTOMHH NIPOH3BOACTBA H
mpHMeHeHHI0 GHoNpenapaTa ¢ HCNo/b30BAHHEM H3Y4eHHOr0

aurarodreta Bacillus subtilis 23

Pe3ynbTaTsl NPOBENEHHBIX HCCIAEAOBAHMH IMO3BOJIAICT NpPEANaraTh H3yueHHBIA
mraMM B subtilis 23 pna  UCTIONB30BAaHMA B NPOM3BOIACTBE  KOMILIEKCHOTO,
3 HEKTHBHOTO M 3JKOJOTHYECKH Oe3spemsoro Ouonpenapara NpoTHB (YHTONATOrEHOB
XJOMYATHHKA, MIICHULEI ¥ APYTHX CEeNbCKOXO3AHCTBEHHBIX KYJIBTYD.

OCHOBEIBAACh HA DPE3YJIETATaX MCCNENOBAHMH, MBI MpEIaraeM OHOTEXHOIOTHIO
NpOMIBOACTBA OHONpenapara HA OCHOBE M3YYEHHOTO HaMu witamMma B. subtilis 23,
BHEIPEHHE KOTOPOI MPH HEC/IOKHOM ANNapaTypHOM OQOPMICHHH TMO3BONMMNO Obl B
3HAYHTEIIFHON Mepe PELINTh Bhlllle YKa3aHHBIE IIPOOIIEMBI CETILCKOTO X03MHCTRA.

IpeanaraeMast TeXHOJIOrHUECKAs CXeMa MPOH3BOACTEA OHONpenapaTa

Benomozamenessble  pabomse!  (nocyda, npousscdcmeexHas cpeda) -»
Modzomoeka MukpobHo20 wmamma —» [locea npoussodcmeenHold cpedst —»
fMonyuyenue 6Guomacchl —» [lpuzomosnenue npenapama —» Jluogunusayus
npenapama -» Ynakoeka 2omoeoeo npodykma
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Mukpo6uosorayeckoe onHcanre GHOTEXHOIOTHH NPoH3BoAcTBA GHONpenapara

1. BaxrepHanbHEIH IITAMM KyJETHBUPYETCA Ha KHIKON MMHTATENNBHOM cpefe.

B nosy4eHHy0 KyAbTyPalbHYIO KHAKOCTE BHOCHTCA CaXapo3HO-KEIaTHHOBBIH
HanonuuTens. 6% caxapossl # 1% kenatvna (B mpoueHTax oT obued Maccl
GaKTepHANBHOM CYCIIEH3HH),

3. TlonyueHHYI0 CMECh NMOMEINAIOT B (JaCOBOUHEIE AMITYJIEL H 3aMOPOKHBAOT MPH
temmepatype -20°C na 48 wacos.

4. ITpoeozdatr /moHIH3ALMIO B TeueHHE 36 4acoB MPH TEMNEPAType OT -20°C no
+36+40°C: aMITy/ Bl TOMEIAIOT B CYIMIBHYIO Kamepy NpH BakyyMe He MeHee
20-25 Pa ¥ B TAKOM pexMME BBIICPKHUBAIOT 2 Yaca, 3aTeM BKIIOYAIOT MOLOTPEB
H, NOCTENEHHO MOBHIILIAA TEMIIEpaTypy B TeueHHe §-10 vacos, nosonar no 0°C,

5. YBemMYHBAIOT TEMNIEPATYPy Ha 2°C/uac ¢ Tem, utoOsl uepes 16-18 qacop noce
BKMIOYEHHA IOJOrpeBa TeMIepaTypa AocTuria +36 +40°C, Ilpn arToMm,
OCTATOYHOE JaBJIEHHE B KaMepe CHIKaoT 1o 15-20 Pa.

6. JlaBleHHe ypaBHHBAKT, & AMITY/HI 3anauBatoT. BraxHocTs npenapara 5-7%.

PexoMeHIanuu no npuMeHeHHI0 OHoTIpenapara

PexoMeHIyeM TNpUMEHATh OHOTMpenapar crmocoboM — NPEANOCEBHOH — HWIH
zabnaroppementoi (3a 1-1,5 Mecaua) 06paboTKH CeMAH €ro CyCIIeH3HeH Co creyromel
HOpMOH pacxopa:

1) [IpeanocesHas obpaborka: 3.0 - 4.0 kr Ha 1 T ceman (25-30 11 Boab! HA 1 T CeMAH);

2) 3abnaroepemenHas obpaborka: 0.5 - 1.0 kr Ha | T ceman (15-20 n Boas! Ha 1 T ceMaH).

3AK.TIOYEHHE

BaXHEIM 3BEHOM B TEXHOJMOIHH BO3JENBIBAHMA XJIOMYATHHKR, MUICHULBI U OPYTAX
CEBCKOXO3AHCTBEHHBIX KYJIETYD SBIASTCA 3AlUMTA MX OT OaKTepHanbHBIX H IPHOHBIX
3a60JIeBAHHH, 3HAYHTENEHO CHIDKAIOLIMX YpOoXalHOCT, H HaHOCAWMX Gonbmol yimept
3KOHOMHKE CENECKOro Xossiictea.  [ToaTomy Bompockl paspaborki 3¢ QeKTHBHEIX
cpencrs GOpEOEI ¢ (PHTONIATOTEHHBIMH MHKPOOPTaHH3MaMH IOCTOAHHO HAXOIATCA B
LEHTpe BHHMAHMS HAYKM H TPOH3BOACTBA. MaccoBoe NPHMEHEHHME MECTHLMAOB
HAPYILHJIO SKOJOTHYECKOe PABHOBECHE B NPUPOJE, MPHBENO K YBEIHYEHHIO XMMHYECKIX
BEIIECTB B NHKLIEBHIX MPOOYKTAX M B CaMoi OKpYXarolleH cpene, a Tawke SBISeTcd
NpuuMHOl MOSBNEHHA HOBBIX, YCTOMUMBEIX K NecTuuuaaMm, fonee arpeccHBHBIX (opm
duTonatoreHos, B 3ol CBA3H, B HACTOAILIEE BPEMs BHUMAHHE YYCHBIX HANpPABIEHO HA
NOHCK 30 (eKTHRHBIX GHONOTHYECKIX METOIOB 60pEOEI ¢ pHTONATOreHAMH.

OCHOBHBIM TIPENATCTBHEM K CO3JaHMIO 3KOJOTHYECKH YHCTHIX OHONpenaparos
ABJIACTCA HEAOCTATOK 3HAHHI 0 OHONOrHA Kak BO30yIuTenel Gome3Hei, Tak H MHKpoGOB
— 3HTArOHUCTOB, @ TAKXKE NPHPOOEI HX B3aHMOOTHOWEHWH. HecMoTpA Ha 3HAYHTEBHEIE
YCMEXH B ONHCAHWH OTHENBHEIX MEXaHM3MOB AHTArOHHCTHYECKOH AKTHBHOCTH
MHKpPOOPTaHH3MOB, ITyGokMe OHONOTHYECKHe OCHOBBI NAHHOTO mpouecca TpedyioT
Qonee pmeTaneHOrO M3y4eHHA. [lo3TOMy, NpPOBENEHHE HCCIENOBAHHH B JaHHOM
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HATIPABJIeHHH NBJNETCA AKTyalbHOH Hay4HOH 3ajauell WA pEIUCHMA MNPAKTHYCCKHX
npo6/eM 3alIHTH pacTeHH OT GHTONATONCHOB.

BrigeneHHsle M3 MOPaXEHHBIX TOMMO30M CEMANONEBHBIX JIMCTHEB XJIOMYATHUKA
GaKTepHaNbHBIE INTAMMEI, MO OCHOBHBIM KyNbTYPAIbHBIM H (PH3HOJNOTHHECKHM
NpH3HAKAM CXOIHBI ¢ BUAOM Xanthomonas campestris pv. malvacearum, OIACAHHLIM B
onpenenarensx Bergey m H.A. KpacwibHukoBa. H3004Thl HMEIOT pasfiHiua Mo
HEKOTOpPHIM GHOJOrHYecCKHM H BHPYJIEHTHBIM CBOHCTBaM: Y CHJIBHO BHPYIEHTHBIX
mramMmoB 1, 2 W 3 mnpoTeonUTHYECKas AKTHBHOCTE M HMHTEHCHBHOCTBE THAPO/IH3A
KpaxMana BhILIE, YeM Y 4-T0 CpeHe BUPYJICHTHOTO M 5-r0 H 6-ro cnabo BUPYICHTHBIX
H301ATOB. Pe3y/eTarsl ONBITOR MO HCKYCCTBEHHOMY 3ApPKEHHIO Da3IM4HEIX COPTOR
H30JATAMH BO30YIMTENI rOMMO3a TIO3BOJAKT 3aKIKOYHT, YTO WrTaMMel 1,2 U 3 MOryT
OBITH MCIMONB30BAHBI UM MCTIBITAHHA HOBLIX CENEKUHOHHBIX COPTOB XJIOMYAaTHHKA HA
rOMMO30YCTOMUMBOCTE. JINA  MCOBITAHMA  HOBBIX  CEJIEKUMOHHBIX  COPTOB  Ha
TOMMO30YCTOHYHBOCTH MOKHO PEKOMEHA0BATE XJIONYaTHHK B Bo3pacTe 25-40 aHei.

B paoTe ycTaHOBNEHO, 4To U3 11 BINENeHHLIX BHAOB MpHOOB popa Fusarium,
toneko Fusarium oxysporum, F. moniliforme, F. solani, F. culmorum SnsioTcs CHIBHO
IaTOreHHBIMH WIH TOKCHYHEIMK. Hanbonee naroreHHbIM aBngerca rpub F. oxysporum.

Bonblioe BIUHSHME HA OTPAHHYEHHE pPA3BHTHA KOPHEBOM THHJIM MIUEHHIIBI
OKa3bIBAIOT NperiecTBeHHUKH. Hanbonbmas nopakeHHOCTs GONE2HBIO OTMEHANACH Ha
TonsX, A€ NPSUIECTBYIOWMMH KyJbTypamMu OBUIH INEHMIA M XJIONYATHHK, H
coctapngna 24,1% W 21,3% COOTBETCTBEHHO. 3TO MOKHO OOBACHUTH CNCHYIOIMM
00pazoM: XJOIMYATHWK MOPAKAETCA KOPHEBOH THWIBIO W, TMO BHAMMOMY, HHGpEKLHA
COXpaHAeTcs B 10YBe, a NpH GIaronpHATHBIX YC/IOBUAX OHA NMPOSABIAETCS HA MIICHHIE.
YCTAaHOBNEHO, YTO HauboNee OnaronmpuaTHOE Bo3jeiicTBHE Ha OrpaHnueHHe OONe3HH
OKa3BIBAIOT TAKHE NMpeIIecTBeHHHKH KaK JIOLEpHa, KYKypy3a.

KopHepas THwib MIICHHIE! Yalle MPOABISETCS NPU HENOCTATKE HWIH PE3KOM
KOJNeGAHHH BNard B NOYBE, OCOOEHHO B MEpBOi MOIOBHHE BETETAllMH. DTH YCIOBHA
OrpaHHYHBAIOT HOPMAIBHOE PA3BHTHE PacTeHUll U HApYILAIOT B3AUMOOTHOLICHHA MEX1y
PAacTEeHHAMH H NaToreHoM. AHAIM3 JAHHBIX MOKA3a, YTO NPH HEAOCTATKE BJIATH B MOYBE
¢ a3pl KylleHHs M A0 KOHLA BEreTalM¥ OTHOCMTENBHO cralo pasBHTad KOpHeBas
CHCTEMAZ He MOXKeT ODEecneuMTs BAroif MOIIHYIO 3€/IEHYIO MAaccy pPacTeHuH, 3TO
BEIZBIBAET OTMHpAHME HIDKHHX JHCTBEB, H MOBBIIAET BOCIPUHMMHBOCTE PacTeHHH K
kOpHeBoi rHIK (60Me3Hbl0 ObUH nopaxenel 91% pacrenuii). HauGonee ycToHMBBIMH
K KOPHEROMH FHUITH OKA3aJIMCh PacTeHHA, 0becnieyeHHbIe BIaroi B Te4eHHe BCETO NepHoa

BEr¢Tali.

dUIMONOrHYECKOE COCTOAHME pACTEHHA 3AMETHO BIHACT HE TONBKO Ha
YHCJIEHHOCTH, HO ¥ HAa BMOBOI coctas rpubor. B pusocdepe mopakeHHBIX KOPHEBOH
FHHNBLIO pacTeHHil HabMOIaeTcs YMEHBIIEHHE YHCIEHHOCTH PpOINOE M BHIOBOIQ
pasHooOpazus rpubor. Takoe HIMEHEHHE, BEPOATHO, MPOHCXOINT 32 CHET TOKCHYECKHX
BELIECTB, BhbINENAeMbIX BO30ymurenamu Oonesned pactenuifl. Ilpu cpaBHEHHH
MHKO(QJIOpbI M YacTOTHI BCTPEYAEMOCTH IpuboB B pu3ochepe H KOPHAX 3NOPOBBIX H
GOJIBHBIX KOPHEBOH THWIBK) MIIEHHUEI HAMHM OTMEYEHO, YTO B pH3ocdepe OOMBHBIX
pacTenuii BISBIAETCS 3HAUHTENBHO GoMbllee KOAMYECTBO rPHOOB, YeM y  370POBBIX
pacTeHuii. M3 kopHeH ¥ pu3ocepel 340pOBOH MUIEHHLBI BMECTE C WIHPOKO
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pacnpocTpaHeHHBIMKH BHOAMH TpHOOB H3 ponoB Aspergillus, Penicillium, BBLIENAIOTCA
BUAE Chaetomium globosum, Fisidium viride, Rhinocladiopsis versiculosa, Trichoderma
lignorium, Fusarium culmorum, F. avenaceum.

YCTaHOBNEHO TaKk K€, YTO HAa pasHBIX I[NyOMHAX MOYBEHHOrO TOPH20HTA
HabmonaloTcs  KOJAHYECTBEHHBIE H3MeHeHMs rpuboe. HamOonbmee uHcIo HX B
NOBEPXHOCTHOM ¢JIOE MO4YBBl, ¢ NTYOHHOH OHO YMEHBIIAETCA, 4 TAKKE COKPAIACTCA H
uucao BHACR, HanOoneIuas BCTPeYaeMocTs rPpHOOB B BEPXHHX TOPH3OHTAX pH30CHeEph
MIICHHLBI CBA3aHA ¢ Jyulllei aspauueil U HATHYHEM pACTUTENbHBIX OCTATKOB, TaK Kak
TMOYBEHHBIE TPUOEI B OCHOBHOM a3po0bl H II03TOMY MOTYT HOPMANEHO Pa3BHBATECA JIHILE
NpH JOCTATOYHOM KOJIMYECTBE BO3AYXa H NHTATEIBHBIX BEILECTB.

HMayuenne aHTUMHKpPOOHOrO AEHCTBHA MCCNEAYEMBIX MMKPOOPTAHH3MOB MPOTHB
Bo3Oynurenelf Oone3Hed  XJIOMYATHHKA TOKa3ano, urto Haubonee AKTHBHBIMH
AHTarOHUCTAMM 10 OTHOIIEHHIO K BO30yauTensM Oone3Hell XNOMYaTHWKA W MUIEHHIIBI
ABNAIOTCS WTaMMbl Bacillus subtilis.

YCTaHOBNEHO, YTO AHTAMOHUCT B. subtilis 23 apnseTcs NpoAyHEHTOM aHTUOHOTHKA
cyppakteH. EpuHuua aHTHOHOTHYECKOH AKTHBHOCTH OMONOMMYECKH dKTHBHBIX
IKCTPAKTOB IITaMMOB 23 H N 5KBHRaNeHTHAa 85 MK BBIICNCHHBIX AHTHOHOTHYECKHX
BEIECTB, a | Mn 3kcTpakTa copepyuT 11,8 eaunmn aHTHOHOTHYECKOH aKTHBHOCTH.

IMpoaykTel  U3HENEATENBHOCTH  HCOBITYEMBIX  IITaMMoB  ofmajaior
CTMMYJHPYIOIIMM JeliCTBHEM HA BCXOXECTh CEMAH, POCT H Maccy MNpPOPOCTKOB
PazUMHLIX pacTeHuil. D(deKTHBHOCTL CTUMYIHPYIOWEro AeHCTBHA 3aBMCHT TaKKe OT
pa3BeieHHd KyIbTypaibHON xuaxoctH. Haubonemmui addexr npossaserca npu
Hcnone3oBanuu 10%-Hoit KyneTypaneHoii suaxkoctd B. subiilis 23: BcxoxecTs ceMsH
xnomyarHuka coproB Kuprusckuii-3 u C-6524 cocraenger 94,1% u 90,9%, nportue
78,6% 1 75,6% B KOHTpOIIE COOTBETCTBEHHO.

JInsg HCTIBITaHWUS aHTArOHUCTA B OpPME KIETOYHOM CyCNeH3WH, WCHONb3YEMOi B
MHpPOBOM MpPakTHKE Kak NpPOMEBIIUVICHHas NpenapatHeHas Qopma Ouonpenaparta, Mol
3AKTANLIBAIH Na0OPATOPHEIE M TOJEBBIC ONBITEL MO H3YYEHHIO BIHAHMA KIETOYHOH
CYCTIEH3HH aHTArOHHUCTA Ha YpOKaHHOCTh XITOMYATHHKA U MIIEHUITEL, ¥ UX TOPOKAEMOCTE
¢uronarorenamy. IlonMydyeHHble pe3ynbTarhl  JOKAa3blBAlOT  OHOKOHTPOJHpYHOLIEE
JefiCTBME KICTOYHON CYCNIEH3HH QaHTarOHMCTOB. Tak, mNOpakaeMOCTb BCXOIOB
XJIONMYATHHKA KOPHEBOH THUIBIC B (pepMepckoM Xxozgiictee «BO’Z-SUV BIOZERNO»
cHwkanace ¢ 97,6% mo 35,2%, rommozoMm - ¢ 92,5% no 37,5%, a ypoxaiitHOCTE
XJIOMYATHHKA MOBHICHIACE € 2,2 1/ra B KoHTpone mo 26,2 u 274 wra B BapuaHTax ¢
B.subtilis 23 npoTHE romMMoza W KOPHEBOH TIHWIH COOTBETCTBEHHO. AHANOTHYHEBIE
TIONOXKHUTENBHEIE Pe3yNbTAThl N0 CHIKEHHI) MOPAXKAEMOCTH NMONYYEHBI B ONBITAX HA
03MMOH TNIICHHLE: camad BEICOKAd OHoNMormdeckad 3((QEKTHBHOCTE YCTAHOBJIEHA B
Bapuante ¢ B. subiilis 23 u cocrasmna 60,4% Ha copre «Kpomka» B QepMepckoM
xoagiictee «BO'Z-SUV BIOZERNO» u 64,4% na copre «Ilonoruanka» B ¢epmepckoM
xozaicTBe «SOF TABIAT AGRO». YpoxalHOCTE MIUCHULEI B KOHTPOJE COCTABMIA B
BHIIIE YKa3aHHBLIX thepMepckux xozsiicTBax 6,1 u 6,9 1/ra COOTBETCTBEHHO, TOTAA KaK B
BapHaHTe ¢ KCIons3oBaHueM B. subtilis 23 — 33,4 wra u 34,2 1/ra COOTBETCTBEHHO.
Taxkum o00pa3oM, pesynbTarsl 2-NMETHHX TIONEBBIX HCNBITAHHIA MNO3BONAIOT HaM
NPeAIOKHTE HCIIOIB3OBAHHE KIETOYHOW CYCTIEH3MH aHTaroeHcTa B, subtilis 23 kax
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crocof npeanoceBHoi 00pabOTKH ceMAH A CHHKEHHA MMOPAXKACMOCTH X/OMYATHHKA H
TIIEHUIIb] BPEAOHOCHBIMH DOTe3HAMH.

M3yyeHHe BIHAHHA aHTAOHMCTOB HA TPECTABHTENed a30THUKCHPYIOLIHX
CBOOONHOKHBYIIMX W KIyOSHBKOBBIX OaKTepHiA pomo Azofobacter W Rhizobium
YCTAHOBHIO, YTO AHTAroHMCT B. subtilis 23 He WHrHOMpYeT pasBHTHE NpEICTAaBHTENeH
TMOJIE3HOH MOYBEHHONH MHKPO(IOpEL

Tlomy4eHHBIE PE3yNBTATH TO3BOJNHIM HaM PEKOMEHIOBATL A BHEIPEHMS B
CEIBCKOM XO3AHCTBE NpPAaKTHYECKOe NpPELIOKEHHE IO TEXHOJOTHH MPOM3BOICTBA
GHOTpenapara Ha OCHOBE M3YUEHHOTO aHTAaroHMcTa B. subfilis 23, W ero NpHMEHEHHIO
cnocoboM npeanoceBHoH obpaboTKH CeMAH.

CuyuraeM, uTO UHMKI MNPOBENCHHBIX MCCAEAOBaHHA HacToswed  padoThi
TpencTaBmser cobol CXeMy CKDHHHHTA TOTEHUMANBHBIX arcHTOB OMOKOHTPOIA JUIA
CO3AaHKA H HEMPEPHIBHOTO MOMONHEHHsA OaHKa JAaHHEIX X034HCTBEHHO LEHHBIX KyJIBTYp
AHTATOHHCTOR PANIMYHEIX (JHTOMATOTEHOB, C COOTBETCTBYIOLIHMH PEKOMEHNANMAMH O
cnoco6ax M MeToJax NPUMEHEHHS HM3YUeHHBIX aHTaroHHCTOB M HX MeTabonMTOB B
onpeJeNieHHBIX CHCTEMAaX H YCIIOBHAX.

BBIBO/IbI

1. Bhinenennble U3 MOpakeHHbIX TKAHEH pacTeHnii H30NATEI BO30YyAMTENN FOMMO3a
XJIOMYaTHUKa  MOCHTHOUUHPOBAHBI  Kak Xanthomonas  campestris  pv.
malvacearum, W WMEOT paIHIMA 10 OHONOTHYECKMM M BHPYNCHTHEBIM
CBOMCTBaM: Yy CHJIBHO BHPYJIEHTHBIX WITamMmoB 1, 2 M 3 mpoTeonuTHuecKas
AKTHBHOCTh M MHTEHCHBHOCTb I'MAPOTH32 KpaXMana BhIlIE, YeM Y 4-TO cpeiHe
BHPYJIEHTHOIO U 5-T0 M 6-T0 cabo BHPYJIEHTHBIX H30MATOB,

2. U3 11 wzomsror rpubos poma Fusarium, BHIOENECHHBIX MX PasHBIX OpraHoB
370pOBOre M BGONBHOTO PACTEHHA O3HMOH IIEHHILI, a TaKke M3 pusocdepsl,
caMbIM MATOrEHHBIM ABAETCA F. oxysporum, CHIDKABIIHH BCXOKECTh CEMAH
o3uMoi mueHnus 10 16,6%.

3. BrifBieHa CBA3b MEXKMIY KyJbTYpPOH — NPeNileéCTBEHHHKOM H MOPaKAEMOCTHIO
03MMOli MIIEHHUBl KOpHEBOH THHIBK: HaubOMbIIAd NMOPaXKEHHOCTH GOJE3HBIO
OTMEYCHa Ha NMOJUX, e NPEAUIECTBYIOUNMH KyNbTYpaMH OBUIH MIICHHUA U
XJIOMYATHHK, U cocTasaana 24,1% u 21,3% cooTBETCTBEHHO.

4, CkpuHMHr TIOUBEHHBIX  OaKTepHi, oONANAIIMX  AHTArOHHCTHUSCKHUMH
CBOMCTBAMHM NpPOTHE (DHTONATOrEHOB, BEIABHII BRICOKYIO AHTArOHHCTHHECKYHO
AKTHBHOCTb ITaMMa Bacillus subtilis 23 no oTHOWIEHHIO K (UTOMATOTEHHBIM
MHKpOOpraHH3MaM Xanthomonas malvacearum, Rhizoctonia solani v Fusarium
OXysporum, BbI3BIBUOIIAM OCHOBHBIC paHHME GONE3HH XJIOMYATHMKA H O3MMOH
MIIEHHULB.

5, Vcradosneno, uro B. subtilis 23 sBnsercd NpPOXYUEHTOM AHTHOHOTHKA
CypdakTuH, N0 TOKCHYECKOMY JelCTBHIO BBI3BIBAICUIErO IE30PraHH3aLMIO
K1eTok uronmaroreHo. EJMHALA aHTHOHOTHYECKOH AKTHBHOCTH 3KCTPaKTa
3KBHBAJIEHTHA 85 MKI BBIICTEHHEIX AHTHOMOTHYECKHX BEeLIECTR, a 1 MIT 3KCTpakTa
comepxut 11,8 enunuL aHTHOHOTHYECKOH AKTHBHOCTH.
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6. HcnonbzoBanme OakrepuansHoro wramMma B swbtilis 23 cnocoGersyer
CHHIKEHHIO TIOPAKEHHOCTH XJIOMYaTHHKa rommozoM ¢ 92,5% B koHTpOne Amo
37,5%; KopHEROH THUIBIO ¢ 97,6% B KoHTpOne 10 35,2%, a TakKe CHIDKEHHIO
MOPAKEHHOCTH O3MMOH MIIeHHUB KOpHEBOH rHuibw ¢ 94.8% u 934% B
koutpone xo 37,5 ® 33,2% wHa coprax «Kpomka» u «[lomoByaHkay
COOTBETCTBEHHO.

7. buonormdeckas 3(pQEKTHBHOCTH HCNONB3OBAHMA  KIETOYHOH  CYCNIEH3HH
antaronucta B. subtilis 23 cmocoboM npeamocesHolt obpaboTku cemsH B
NONIEBBIX HCIBITAHHAX COCTABMNA: MPOTHB TOMMO33 XJIOMYATHHKA — 59,4%;
NPOTHE KOPHEBOH THHIM XlonyaTHuka — 63,9%; NpOTHB KOPHEBOH THHIH
mmendusl — 60,4% wu 64,4% Ha coprax «Kpowka» u «[lonouaHkay
COOTBECTBEHHO.

8. PesyneTarsl nokasamM, 4To OaKTepus - aHTaroHWCT B. subtilis 23 He oKasbiBaer
HHTHOHpYIOLIero NeiicTBHA Ha pasBHTHE A30TQHKCHPYIOIIHMX MpelcTaBHTENEHt
TOJIE3HOMH NMOYBEHHOH MHKPOGIOpPLL.

9. na BHeApPEeHHS B CENbLCKOM XO3MHCTBE PEKOMEHIOBAHO MpAaKTHYECKOE
MPEMIOAKEHHE M0 TEXHOJIOTHH MPOM3BOACTBA M NMPHUMEHEHHK OHOMpenapara ¢
HCMONB30BAHHEM HM3yYeHHOro aHrtarodHHcra B, subiilis 23. Buompenapar
PEKOMEHIYEM TMPHMEHATE CrocoboOM MpeanoceBHOH HIH 3adnaroppeMeHHol (3a
1-1,5 mecsua) oOpabOTKM CeMAH €ro cycneHsuedl €O CIEHyIOWEeH HOPMOil
pacxoma: 1) mpennocesHas obpabotka: 3,0 — 4,0 Kr Ha TOHHY CeMsH;
2)3abnaroBpeMenHas oOpaboTka: 0,5-1,0 Kr Ha TOHHY CeMsH,
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Buosiorus (aHIapu 10KTOPH HAMHIA Japaxacura Taxabrop
Pycram Hurmaropny Maunanos 06.01.11. — Y caMIHKIApHH XHMOS KHITHII
HXTHCOCTHIH O¥inya

«FV3AHUHT ACOCHI KACAJLTMKJIAPH (TOMMO3, HJIIH3 YAPHIII,
®Y3APHO3) BA BYFIOUHHHT (MJITH3 YHPHLI) KACAJINTTHA
KY3FATYBYH FAB3H ®HTONATOTEHJIAPHA TYNIPOK
AHTATOHHCTJAPH BHJIAH V3APO MYHOCABATJIAPH»
MAaB3YCHIATH AHCCEPTALMSACHHHHT

PE3IOMECH

Tasny cysnap: ry3a, OyFIoOi, (uTOTATOreHnap, AHTAOHHM3M, YCHMIMKIAPHH
Gronorkk xumosnain, Bacillus subtilis

TagkukoT o0beKTAapH: MuKpoO-aHTaroHMCTNIap Ba yhap XOCHI KWIaIuraH
AHTHGHOTHK MOZAZANap, (PUTONATOreH MUKPOOPTaHH3MIAp, TOMMO3 Ba WIu3 OHpHII
KacaluIrH OHIaH KACAJUIAHIaH F¥3a Xamna WiAM3 YHPHI GumaH KacauiaHrad OyFaoH
YCHMJTHTH.

MmHMAr MAaKcagn:  bBakTepus-aHTarOHUCTIAPHHHD  daon  mTaMMiIapHHY
CKPHHHMHTH Ba KOMIUIEKC OMOJIOTHACHHH YPraHWil Xamna ri3a Ba OYFJOMHHHT 3apapiH
KACAINTMKIAPHHN KY2raTyBumnap OumaH y3apo MyHocabaTnapyd YCTHIA TaaKUKOTIIap
Yrrazwnan. TankMKOTIAp HATHXKACHAA CapalaHraH GakTepus LITAMMIIADH BA YJIAPHHHT
AHTAOHUCTHK (PAONMrM MEXaHM3MM XaKMIA OJIHHraH MAabJIyMOTIApHH IKOJICTHK
xap(cu3 Guonpenaparnap Hnad YHKMIIAA KY/alura, KHIUIOK Xy KanuK SKMHIapHHUHT
KaCA/THIUTAPHHH KY3FaTyBYH QHTONATOTEHIapHH KaMaHTHPHILTA BA YIapHHHT XOCHIUHH
OLUMpHMIITA MYDKAJUIAHT aH.

TaakukoT Metoanapu: Mukpoduonoruk, OHOKMMEBHA Ba nana YCYJIapuiaH
dofinanammwnan.  KacalMMK — KY3raTyBUMNapHMHr  TapKamHmd  Ba  3apapH,
MHKPOOPTaHM3MIAPHH  KPATHIL, AHTATOHHCT-MHKPOONApHHHT  AHTATOHHCTHK
XYCYCHSTNAPMHH  ¥praHuul, aHTAarOHHCTAAp XOCHN  KHMAguraH — MOANANAPHHHT
XyCycUATNApHHM, FY3a Ba OYFIOH YpYFMapuHM OKHLIAAH OJLIMH aHTAarOHHCTIIApHUHE
Xykaifpa  cycmensuacH OGunaH  mmiop  Gepuml  HaTHXECHIA YCHMITHKIAPHY
tuTONaTOreHNap GHAAH 3apapJaHMIIMHY KaMaHHLIH Ba yNApHUHT XOCHNHHY OIUIMLINra
TabCHPH nana TaxpuOanapuia yprauunau. TankukOT HATHAQIAPUHH MaTeMAaTHK
tTaxnunu B.A . JlocnexoB yCynuaa aHHKIan M.

OnHHran HATHAKANAD BA YIAPHUHT SHTHIHINL V36eKkncTOH WapoHTHaA FY3a Ba
ky3rH GyFIOHHH OnaMHIaH 3apapiad kenran samOypYF Ba OakTepHs (pUTONATOrEHNApUTA
TYNPOK aHTArOHMCTNAPHHHHI aHTarOHWCTHK ¥3apo MyHOCa0aTnapy ypraHuiin. Kyaru
OYFIOHHHHT WIM3 YMPHIL KACAMJIMIK OMNAH 3apapiaHral Ba COF/IOM pu3ocgepacuian

33




muxoduiopa Typnap Tapkubu aHuknaHnu. Bacillus subtilis 23 WTaMMHUHH XOCHN
KWIAOUraH aHTUOMOTHK MOIOACHHHMHT TOKCHHIMK TAbCHPH Ba TaOHHMHA XyCYCHATH
aHHKIaHan. olimany TYnpoK MHKpodIopacHra aHTArOHHCTIAPHHWHT KapliH TabCHPH
HYKIHCH aHMKTAHON, YCHMIMKIAPHH XWUMOS KWIMIIEA B. subtilis 23 mTaMMHHH
KYJTAIUHMHT CaMapaliIHrH, KOJNOTWK XaB()CH3 KOMIUIEKC OHOMNpenapar 3KaHINrH
ucGOTIaHIU.

AManuii axamMusTH: YTKA3WITaH TAIKHKOT HaTIbKanapura kKypa caMapaid Ba
3KONOTHK To3a OHonpenapar B. subtilis 23 aHTArOHHCTHMHH KYJUTall Ba Munad YMKHMLI
TeXHONOTHACH O¥Hiua aManiH TaBcHsNap HIUal YHKHIIH,

TapfHK OSTHII JapakacH Ba MKTHCOIMIi camapajopauru: Yprasunras
B.subtilis 23 GuonpenapaTMHH Kynam Ba Muuiald YyMKapuwl TeXHONOTHACH O¥iuuya
amanuit Tapcuanap bepunrad. Jlana WapoHTHAA YPYFIAPHH SKHIIIaH onfuH B. subtilis 23
INTAMMHHH XYXa#pa CyCHeH3WsICHHH KYTalHUET OHONOTHK caMapajopiIury F3aHHHT
roMmo3 Kacamuruga - 359,4%, FY3aHHUHr WIOM3 YHPHIN KacanMrdga - 63,9%,
OyFAOHHMAT Mnau3 YHpuw Kacawuruaa 60,4% ea 64,4% “Kpowka” Ba “Tlonopyadka”
HABIApHAA TALKHI ITAH.

Kynnaumm coxacn: OnMHraH HaTWXaNapHA MUKPOOMONOTHA, OHOKMME,
duTonaTonoryd, MaxTAaYWIMK, AOHYMIMK Ba 0ab3u OOLIKA KUIUNOK X¥wKanuru
coXanapuna Kyuiam MyMKHH.
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PE3IOME

anccepTauun Pycrama HurmaToBrnya ManHAHOBA HA Temy:
«B3AHMOOTHOIEHNA MOYBEHHBIX AHTATOHHCTOB C
HEKOTOPBIMH ®UTONATOTEHAMH, BBI3BIBAIOIIHMHE OCHOBHBIE
BOJIE3HH XJIOMMYATHHKA (TOMMO3, KOPHEBASI THILIb, ®Y3APHO3) H
' NNIIEHHIEBI (KOPHEBAS 'HHIb)»
Ha COHCKAHUE YYeHOH cTelmeHH JOKTOpa GHOJMOTHYECKHX HAYK MO CIIeIHATLHOCTH:
06.01.11. — 3ammuTa pacrexuii

Knouessie cil0oBa: XIOMYAaTHUK, DNICHHIA, (HTONATOrEHb], AHTATOHH3M,
buonorndeckas 3amuTa pacrennii, Bacillus subtilis

Obbexthl HMccnenoBaHuA: MuUKpOOH-aHTArOHHCTH! M [POOYLHMpYEMBE HMH
AHTHOMOTHUECKHE  BEIIECTBA,  (DHTONMATOTEHHBIE  MHKPOOPTAHM3MEL,  PACTEHHS
XJIOIMaTHHKA TOPAKCHHBIE TOMMO30M H KODHEBOH TIHHIBIO, PACTEHHMS TMIIEHMIEI
TIOpaskeHHbBIE KOPHEBOH FHUIEHD,

Hens paGorni: CKPHHHHI H KOMIUICKCHOE GHONOTMYECKOE H3yuYeHHE AKTHBHBIX
WTaMMOB OaKTepHii — aHTarOHHCTOB, @ TAKKe HCCIENOBAHHE HX B3AUMOOTHOLIEHHI ¢
BO30OYIMTENIMH BPENOHOCHBIX OOMNe3Hell XIOMuaTHWKAa M MineHMnsl. OToOGpaHHble B
pesynbTare AaHHOM paboThHl IWTaMMBl HaKTepHii M NOIyYCHHBIE CBEAEHHA 0 MEXaHH3MAX
MX AHTArOHMCTHYECKOH AKTUBHOCTH MpEAMONAraeTcs HCNONB30BaTh WA paspaboTku
IKONIOTHYECKH  Oe3omacHBIX  OHONPENapaToB,  CHIKAIOWMX  MOPAKAEMOCTD
CENbCKOXO3AHCTBEHHBIX KYIETYP BPeIOHOCHEIMH (PHTONMATOTEHAMH, H TOBBIIAIOIINX WX
YpOXaHHOCTE,

MeToaw: HCC/IeI0BAHHA: Hcnonssopamice MHKPOOHONOTHYECKHE,
OHOXHMHYECKHE H MOJIEBbIE METOMBI MCCIENOBAHMIA: PACTIPOCTPAHEHHE H BPEJOHOCHOCTD
B030ynureneli GonesneH, BIleNeHHe M Ky I5THBUPOBAHHE MHKDOOPTAHH3MOB, H3yHEHHE
AHTHMHMKPOOHBIX ~ CBOMCTB AHTAaroHWCTOB, NpPHPOJAa AHTHOHOTHYECKHX BEMIECTB
NpOIYLMPYEMEIX AHTArOHHCTAMH, IIOJIEBBIE MHCIBITAHHA JEiiCTBHA MpeanoCceBHO
00paboTKK CeMAH XJIOMYATHHKA M TIIEHHLB! KIETOYHOH CYCNeH3mell aHTAaroHWCTOB Ha
CHIDKEHHE NMOPa)KaeMOCTH PACTeHHil (PHTONATOrEHAMH H YBEMYEHHE HX YPOKAHHOCTH.
PesyneTarkl HCCneA0BaHMH MOABEPTANMCH CTATHCTHYECKOH 06paboTke no MeTouke B.A.
Hocnexoea,

Mony-eHHbIE Pe3yJILTATH M MX HOBH3HA: [IpH BEITONHEHHH HACTOAMEH paboTs!
MOMY4EH PAI HOBBIX CBEIEHHH 00 AHTANOHHCTHUECKMX B3aHMOOTHOLIEHHAX TMOYBEHHBIX
@HTArOHUCTOR C TPHOHEIMM H OaKTEPHATEHEIMH (HTONATOreHAMH, MOPAKAIOIIMMH
XJOMYaTHHK H O3HMYK0 MIIEHHIy B YCIOBHAX Y30eKHCTaHa. YCTaHOBIEH BHIOOROI
COCTaB MMKOOHOTBI PH30C(EpPH 3M0pOBOY H MOPAXKEHHONH KOpPHEBOM THWJIBIO O3MMOd
nieHuIb. OnpeneneHs! NpHpoAa i XapakTep TOKCHYECKOTo AelicTBHS aHTHOHOTHYECKHX
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BEILCCTB, MPOAYUMpPYeMBIX B. subtilis 23, YCTaHOBIEHO OTCYTCTBHE OTPHLATENBHOTO
BO3AEHACTBHA AHTATOHHCTOB Ha NpPEACTABHTENEH MONE3HON NOYBEHHOM MHKPOQIOpEL
JlokasaHa nepeneKTHBHOCTD MCNONB30BAHMA mTaMMa B. subtilis 23 mng pa3zpaboTku
3(HeKTHBHBIX, IKONOTHIECKH GE3BPENHBIX KOMILTEKCHBIX fuonpenaparos I 3alIUTH
pacTeHui.

MpaxTadeciass sHauHMOCTB: [10 Pe3synBTaTaM NpOBENEHHBIX HCCIENOBAHMI
Pa3paboTaHO NPAKTHIECKOE NPEIOKEHHE N0 TEXHOTOTHH TPOH3BOACTEA I TNIPHMEHEHHI0
3h(EKTHEROTO M 3KONOTHYECKH YHCTOTO BHOMpENApaTa ¢ HCMOME30BAHHEM H3YUEHHOTO
aHTaroHucTa B. subtilis 23,

Crenent BHeapeHHS W OHoMOrHYecKas IpexTHBHOCTE: PekoMeHn0BaHO
TpaKTHYeCKOC MPEJVIOKCHHE N0 TEXHOJNOIHM TNPOM3BOACTBA M NPHMEHEHHUIO
OHompenapara ¢ HCNIONB30BAHMEM W3Y4eHHOre aHTArOHMCTA B. subfilis 23,
Buonorxueckas 3 QeKTUBHOCTE HCNONB3OBAHUA KIETOYHOI CYCTICH3WM aHTaroHucta B.
subtilis 23 cnocoboM npennoceBHod o6paloTKM CeMAH B MONEBBIX HCIHITAHHAX
COCTaBHJIa: TNPOTHB roMMoO3a XiomuaTHuka — 59,4%; NpoTMB KOpHEBOH rHMIM
XJIOMIATHHKA — 63.9%; NPOTHB KOPHEBOH THIIM MIIEHHIE! — 60,4% u 64,4% Ha copTax .
«Kpomka» 1 «[ToN0BUAHKa» COOTBETCTBEHHO.

Obnacts npumenenns: [ToOMyueHHble pPe3YNBTATH HCCIENOBAHMIA MOTYT GBITH
NPUMEHEHEl B 0BnacTd MUKpOGHOMOTrHH, GHOXHMHUH, (QUTOMATONOTHH 2 TaKke B
XJIONKOBOACTBE, 3¢PHOBOACTBE H HEKOTOPBIX APYTHX OTPACIAX CENBCKOXO3AHCTREHHOTO
TIPOU3BO/CTRA.
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RESUME

Thesis of Rustam Nigmatovich Mannanov
on the scientific degree competition of the doctor of sciences in Biology,
speciality: 06.01.11. — Plant protection, subject: “INTERACTIONS OF SOIL
ANTAGONISTS WITH SOME PHYTOPATHOGENS CAUSING MAJOR
DISEASES OF COTTON (GOMMOSIS, ROOT ROT, FUSARIUM) AND WHEAT
(ROOT ROT)”

Key words: cotton, wheat, phytopathogens, antagonism, biological control of
plants, Bacillus subtilis

Subjects of research: Microbial antagonists and antibiotic substances produces by
them, phytopathogenic microorganisms, cotton plants infected by gommosis and root rot,
wheat plants infected by root rot.

Purpose of work: Screening and complex biological study of active strains of
bacterial antagonists, as well as investigation their interactions with infections of harmful
diseases of cotton and wheat. Bacterial strains, selected in result of this research, as well
as obtained knowledge on mechanisms of their antagonistic activity will be used in future
for developing effective, ecologically safe biological products for decreasing infection of
agricultural crops by injurious phytopathogenic microorganisms, and for increasing crop
yield.

Methods of research: There were used microbiological, biochemical and field
methods of investigation: diversity and pathogenicity of infection, isolation and
cultivation of microorganisms, study of antimicrobial features of antagonists, nature of
antibiotic substances produced by antagonists, field trials on action of pre-sowing
treatment of wheat and cotton seeds with cell suspension of antagonists on decrease of
infection of plants by phytopathogens as well as increase of their yield. Results of
investigation were processed though statistic calculation by methods of V.A. Dospekhov.

The results obtained and their novelty: Carried out research had discovered new
data on antagonistic interactions of soil antagonists with fungal and bacterial
phytopathoges infecting cotton and winter wheat under conditions of Uzbekistan. The
microflora of rhizosphere of robust and infected by root rot winter wheat had been
studied. The nature and toxic action of antibiotic substances produced by B.subtilis 23 had
been determined,

There shown the absence of negative effect of antagonists on representatives of
useful soil microflora. Prospective of the use of strain B subtilis 23 for developing
effective, ecologically safe complex biological products for crop protection had been
proven,
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Practical value: Basing on the results from study there had been developed the
practical offer on technology of the production and application of effective and
ecologically safe bio product using studied antagonist B. subtilis 23.

Degree of embed and biological effectivity: There had been recommended the
practical offer for technology of production and application of bio product using studied
antagonist B. subtilis 23. Biolgical efficacy from the use of cell suspencion of antagonist
B. subtilis 23 by method of pre-sowing seed treatment under field conditions had been:
against gommosis of cotton — 59,4%; against cotton root rot — 63,9%, against root rot of
wheat — 60,4% and 64,4% on winter wheat varieties “Croshka” and “Polovchanka”
respectively.

Sphere of usage: Obtained resuts can be applied in fields of microbiology,
biochemistry, phytopathology, as well as in cotton industry, grain industry and some other
fields of agricultural production.
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