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AnHoramusi: llenp HacTosero McclieOBaHUSA- U3yYE€HHWE AHTArOHUCTHUYECKOM
aKTUBHOCTH MUKPOMHUIIETOB pH30c(hephl ¥ pU30ILIaHbI KapTOQETs, ONpeieIeHIE UX
Oouonornyeckor poau. Mertoasl. [ns  ompepeneHuss coctaBa  MHKPOOHMOTHI
pu3ochepsl W pU3OIIAHBI KapToens, a TakkKe IS BBISBICHUS TPUOHBIX
BO30OyauTENel OoJie3HeH KapTo(desi, B TOM YHCIIC BBISBICHUS B3aUMOCBSI3H MEXKTY
KOPHEOOHMTAIOIUMU canpoTpodubiMu (rpuOsl poaa Trichoderma) u maroreHHbIME
BUJaMHU TPUOOB M OMpeAesieHUs] OMOJOTUYECKOW pOJIM MOYBEHHOTO canpodura
Trichoderma ObTH TPUMEHEHBI METOMABI MPSAMBIX OTIIEYATKOB MOYBEHHBIX MPOO,
KyJIbTUBUpDOBaHUE TpUOOB Ha MHUTATENBHBIX CpelJax, MHUKPOCKOIMUPOBAHHUE,
aHAIMTHYECKUI METOJl. B0 yCTaHOBIIEHO, YTO COOOIIECTBA MUKPOOPTraHU3MOB,
OOUTAIOIIUX B MOYBE, MOXKHO pa3/eNuTh Ha JBE TpyMIbl: (UTONATOTEHHBIE U
cynpeccuBHble. DHUTONMATOreHHAass MHUKPOOMOTAa BBI3BIBAET OOJIE3HHM W THOEIb
pacTeHMid, CynpeccuBHas k€, Ha00OpOT, yrHETarolle JEHCTBYEeT Ha NaTOrCHHbIE
COOOIIECTBA 3a CYET BBIJCIICHUS AHTUOMOTUYECKUX W OMOJIOTMYECKU aKTHUBHBIX
BemiecTB B mouBy. Cpeau cympeccopoB BaskHash poJib OTBOAMTCSA TpubaM poja
Tpuxonepma (Trichoderma). TpuxomepMa — MOYBEHHBIH I'PUO, OTHOCAIIMUCA K
KJIacCy HECOBEPIIEHHBIX IPUOOB, MOJABISIET PA3BUTHE APYTUX MHUKPOOPTAaHU3MOB,
B TOM 4Hciie (PUTONATOTE€HOB.

JlokazaHo, 4TO BUIOBbIC TaKCOHBI rpuda poaa Trichoderma (Trichodérma viride u
Trichodérma harzianum) BBIACIAIOT BEIIECTBA, CTUMYJIUPYIOIIHE POCT M Pa3BUTHE
pacTeHU, MOBBIIAIOT UX YCTOMYMBOCTH K Oose3HsM. CrenaH BBIBOJI O TOM, YTO
rpudsl pona Trichoderma MoryT OBITH MCIIOJIB30BaHbl B MEXaHU3MaX OMOKOHTPOJIS

(UTONATOrE€HOB.

KiroueBble cJI0Ba: MUKPOMULETHI, CAalIPOTPOQBI, CYIIPECCOPBI, AITKOJIOUBI,

MUKpoOHoTa, pu3ocdepa, pusoriana, Trichoderma.
BBenenue

PacteHus, B Tpomecce CBOETO pa3BUTHS TIOJBEPralOT CYIIECTBCHHBIM
U3MEHEHUSIM OHOTY MHMKPOCKOIMMYECKMX TpUOOB TOYBBI, HaKarumBas B cdepe
KOPHEBOM CHCTEMBbI CHEIU(GUUSCKHA KOMIUIEKC MHKPOMMIICTOB, HIPAOIINX
3aMETHYIO POJIb B KOPHEBOM NUTAaHUM pacTeHuil. C Apyroil CTOPOHBI, 30Ha KOPHEN

CTUMYJIMPYET Pa3BUTHE U PACIIPOCTPAHEHUE ITPUYPOUYEHHBIX K TaHHOMY PACTEHUIO
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COOOIIECTB NATOTreHHbIX rprO0B. OOUIBHO 3acenss 30Hy KOpPHEH, MUKPOMMIIETHI
CO3/al0T (PYHKIMOHAIBHBIM CIOM TMOYBBI, TJ€ MPOUCXOASIT MHOTOOOpa3HbIC
IPOLECCH B3aUMOAEHCTBHSI KOMIIOHEHTOB COOOIIIECTB.

W3yyeHue CTPyKTypbl KOMIUIEKCOB MHMKOMHIETOB, B3aUMOCBSI3HM MEXKIY
canpoTpOpHBIMU U MTOYBOOOUTAIOLIMMH MTATOT€HHBIMU TPUOAMH KOPHEBOM CQephbI
pacTeHMil HMMEET IEPBOCTENEHHOE IMPAaKTUYECKOE 3HAueHue [UIsl pa3pabOTKH
OHOJIOTUYECKUX METO/IOB 00pHOBI C BO30YAUTEISIMH Oone3nen
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYp, B YaCTHOCTU KapToders.

KapTodens- iennas mpo1oBobCTBEHHAs, KOPMOBas, TEXHUUECKast KyJIbTypa.
JlanHast KyJabTypa MHTEpECHa T€M, YTO KOpPHEBask CHUCTeMa KapToQelss BbIIENSET
KOMIUIEKC aKTUBHBIX XUMHUECKUX COCMHEHHH (AIKOJIOUI0B), UTO CKa3bIBACTCs Ha
nporeccax, MPOUCXOJAIIMX B HEIOCPEACTBEHHO OKPYXKAIOIIEH €€ IMOoYBe, IJe
Ojaromapss HMMEHHO KOPHEBBIM BBIICICHUSAM (QOpMHpYyeTCs creuuUuuecKuii
KOMIUIEKC MUKPOMHLIETOB.

C 3TON TOYKM 3pEHHUSI MPEACTABISAET ONPEACIICHHBI HHTEPEC U3YUYECHUE KaK
OMOTHI MAPa3UTHUYECKUX MUKPOMHULIETOB, TAK U I'PUOOB-AHTArOHUCTOB MATOI€HOB
KOPHEBOM CUCTEMBI KapToQes.

BrisiBneHne XxapakTepa B3aMMOOTHOILIEHUH MEXIy KOPHEOOUTAIOIUMU
canpoTpO@HBIMM W NATOT€HHBIMU BHUAAMU TPUOOB MOTYT OBITH YCIEIIHO
UCIIOJIb30BAaHbl  JUIsI  pa3pabOTKM  OMOJIOTMYECKUX  METOJOB  OOpHOBI €
BO30yIUTEIIIMH O0JIE3HEH CEIbCKOXO3SHMCTBEHHBIX KYIBTYP.

HCHB Da6OTBI: HN3Yy4YCHHUC AHTAarOHMCTUYCCKON aKTHUBHOCTH MHUKPOMHIICTOB

pusochepsl U pU30IIIaHbl KapToders, ONpeAeIeHHe UX OMOJOTUYECKON POJIH.

3alaun  WCCIeIOBAHUS: M3YYUTh COCTaB MHUKPOOMOTHI pu3ochepbl U

pu3oIIaHbl KapTodesis; BbISABUTh I'PUOHBIX BO30yauTeNel Ooje3He kapTodens;
BBISIBUTH B3aMMOCBSI3b MEXy KOPHEOOUTAIOMUMHU CarpoTpodHBIMH (TPUOBI poaa
Trichoderma) u maToreHHBIMU BUJAMHU TPHOOB; OMPEACIUTh OHOJIOTHYCCKYIO POJIb
noyBeHHOTrO canpodura Trichoderma.

['unotes3a: B3anmoelictBrue rpuOOB OYBEHHON MHUKPOOHOTHI IPHUKOPHEBOM
30HBbI KapTO(EeIbHbIX MOCAJ0K, OCHOBAHHBIK Ha A(P(EeKTe AaHTArOHU3Ma, MOXKET
MOJIOKUTENbHBIM 00pa3oM CKa3aThCid Ha 3alllUT€ pPACTEHUH OT MAaTOTEeHOB,

AKTUBU3HUPOBATHL POCT U PA3BUTUC paCTCHHﬁ.
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B xauectBe oObekTa ucciaeaoBanus ObLT BeIOpaH kapTodens (Solanum tuberosum).

[IpenmeToM uccienoBaHUS TMOCTYKUJ KOMIUIEKC MHKPOMHUIIETOB pu3ochepsl u

PHU30IUIaHBI KapTOdes.

MeTonbl HcciieoBaHus: J1a0OpaTopHble (METOJ MPSAMBIX OTIEYATKOB

ITIOYBCHHBIX Hp06, KYJIbTUBHUPOBAHUC FpI/I6OB Ha IIMTATCIIBHBIX CpCaax, MCETOI

YUCTBIX KYJIbTYp, IOBEPXHOCTHBIA METO/I KYJIbTUBHPOBAHUS, MUKPOCKOITUPOBAHHUE);

AHATTUTUYECKUU.
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OcHOBHOE coiep:KaHue

B ecTecTBEHHBIX WM MCKYCCTBEHHBIX II€HO3aX CYIIECTB YIOT TPYMIIbI
MUKpPOMHUIIETOB, OOUTAIONIMX B OJHOW 3KoNorudeckoi Huie. [IpumepoM Takux
TPYIII SBJISIOTCS TMAaTOT€HHBIE KOMIUICKCHI TPHOOB, Apa3uTUPYIOMNUX HA OJHUX H
TeX K€ OpraHax pacTeHHi, UTO XapaKTEPHO MPU PA3BUTUU CMEUAHHBIX UHDEKYU,
MOPAXKAIOIIUX KOPHEBYIO CUCTEMY, CTEOIIH, TUCTHA.

B npupoIHbIX yCIOBUSX MUKPOOPTaHU3MbI HUKOT/Ia HE CYILIECTB YIOT B BUE
YUCTBIX KYJIbTYp, OHU SABJISIIOTCS 4YacThl0 JKocUcTeMbl. M3BecTHO, dTO
MUKpPOOHOIIEHO3 MOYBBI, ACCOIMUPOBAHHON C PACTCHUSIMHU, 3aBUCHUT OT ITapaMeTPOB
OKpY>Karolie cpenbl U BUia BO3/IEIBIBAEMOU KYJIbTYPHI.

KopHeBass cucrtemMa pacTeHuUd 3aceileHa TMOJIE3HbIMU, BpPEIHBIMH U
HEUTpaJbHBIMU U1l PACTEHUI MUKpOOpraHusmamu [1].

[Ipy oOlLIEHKE MHUKpPOMHUIIETOB, HACEISIOMMNX TMOYBY METOJOM IIOCEBA
MPAKTUYECKA HEBO3MOXKHO OMKCATh pa3HOO00Opa3ue BCEX TPYIII U TAKCOHOB IPUOOB.
B03MOXHOCTh BBIOpaTh MOJIENIbHYIO TpyNNy TpuOOB IMOMOTraeT MOHSATH POJIb
KOKJOTO M3 HUX B COOOIIECTBE, OLICHUTh WX BIMSHUE HA KU3HEIEATECIBHOCTH
pPaCcTCHUM.

BunoBoe pa3HooOpa3zue MOYBEHHBIX TI'PUOOB B COOOUIECTBE IMOABEPKEHO
W3MEHEHHUSIM TIOJI BO3JIEWCTBUEM pPa3MYHBIX (PAKTOPOB, COMPOBOKIAIOIICHCS
CMEHOU JOMUHHUPYIOIIUX BUAOB, KOJCOAHUSIMH YUCJICHHOCTH PA3JIMYHBIX TPYMN U
W3MEHEHHEM cocTaBa coobmectna [1].

B3auMooTHOIIEHHE MUKpPOOMOTHI C PACTEHUSIMH OCHOBAaHbBI Ha OOMEHE
MeTa0oJMTaMi M Ha 00ecleueHuHu (PU3NYECKOrO0 KOHTAKTa. Y CTaHOBJIEHO, YTO
0co00€ 3HAaueHUE [IJs1 JKU3HEACSATENbHOCTH PACTEHUA HMMEET MHKPOOMOoTa
pusocdephl- MOYBHI, OKPYXKArOIIed KOpPEeHb, U PHU3OILIAHBI, HEMOCPEICTBEHHO
MPUJIETAIOIIEH K MOBEPXHOCTU KOpHEW. Pa3mepbl MaHHBIX 30H 3aBUCAT OT BHJA
pacTeHusl, TUIMA MOYBbI U IpyTuX ¢GakTopos [1].

Mukocoo01iecTBO puzochepbl U PU3OIUIAHBI PACTEHUN B OOJIBINON CTEIIEHU
CXOJTHO C MHUKPOOHMOTOM TMOYBHI, OJHAKO COCTaB IPUOHOTO CIIEKTpa MPUKOPHEBON
30HBl OTJIMYAETCS OT IOYBEHHOM OWOTHI, HE CBS3aHHOW C PACTEHUSMH, YTO

06YCJ'IOBJ'ICHO KOPHCBBIMHA BbIACJIICHUAMU, ABJIAAIOIIIMMUCA IINTAaTCIbHBIM
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cyOcTpaToM JUisi MUKpOMHULIETOB. V3BeCTHO, UTO B MOYBE, I7I€ HE MPOU3PACTAIOT
pacTeHUs YHMCIO MUKPOMHIIETOB MEHbIIIE 1O CPABHEHHUIO C pU30CHEpHON 30HOM,
KOTOpas XapakTepu3yeTcsi pa3HOOOpa3neM MUKPOOPTaHU3MOB.

YcTaHOBIIEHO, UTO B pu3ocdepe KapTodess 4acTo TOMUHUPYIOT MAaTOT€HHBIE
rpubbl, B TO BpeMs Kak B pH30IJIaHE, HEMOCPEICTBEHHO NpUieraromen K
MOBEPXHOCTH KOpHEH, mpeobiianatoT TpuoObi-canpoduthl. Puzocdepa sBisercs
0oJiee KOJIOHM3UPOBAHHOM HUIIIEH, YEM PU3OILIAHA.

TakCOHOMMYECKHM CIIEKTP MHUKPOMHIIETOB IIOYBBI, OKPYXalOLIEH KOPHHU
KapTodens, pasHOOOpa3eH, W BKIIOYAET OOJIBIIOE KOJIMYECTBO TPUOOB Pa3HBIX
ponoB. ['puObl MOYBBI YYAaCTBYIOT BO BCeX (opMax B3aMMOOTHOIICHHHA C
pPacTEeHMSIMH: MOTYT SIBJISITbCS BO30yAWUTENsIMH 3a00JieBaHUN, CIOCOOCTBOBATh
YCTOWYMBOMY pOCTY W PAa3BUTHIO PACTEHUWs, 3alUINATh PACTEHUE OT
¢duTomaroreHos [2].

['pubbl paznenstoT Ha OOJUTraTHBIX Napa3uTOB (CIIOCOOHBIX KUTh TOJIBKO Ha
pacTeHuH, MHUTAsICh €ro CokamH), (DaKyJIbTATUBHBIX Mapa3UTOB (KUBYIIUX Ha
MEpPTBOM OpPraHMYECKOM CcyOcTpaTe, HO CIOCOOHBIX M Napa3uTUpPOBaTh Ha
pacTeHusix), camnpocTpooB, MUTAIOLUUXCA TOJBKO MEpPTBOM OpraHukod, W
CUMOMOTPOOB, 00pa3yIOIIMX HAa KOPHAX pacTeHud mukopusy. LlapcTtBo rpubdos
BKJIFOYAET MPEACTABUTEIEH HECKOJBKUX HE3aBUCHMO 3BOJIIOLUOHUPYIOLIUX TPYIII
(otmenoB). Bo Bcex oTnmenax mapctBa IpuOOB BCTPEUAIOTCS IPEICTABUTEINH,
nopaxarorue kaptodens (rpubbl pomos Alternaria, Cladosporium, Verticillium,
Fusarium, Phoma, Fusarium, Alternaria, Rhisoctonia u ap [3].C mpyroii cTOpoHbI, B
MPUKOPHEBOM 30HE PACTEHUI YacTO MOXKHO OOHAPYXHUTH TPUOBI, 0O0JaJarolIue
PEryISTOPHON aKTUBHOCTHIO B OTHOUIEHUU OPTaHU3MOB M3 Pa3HbIX TAKCOHOB KakK B
IPUPOIHON CpeNie, TaK U MPU UX UHTPOAYKIIMH B arPOCUCTEMBI, & TAKKE BBISBICHHE
Cpelld HUX MPOAYLEHTOB, CIIOCOOHBIX CUHTE3UPOBATh T€ WJIM UHbIE OMOJIOTUYECKU
aKTUBHbBIEC BEIECTBA. B paBHOIl Mepe 3TO OTHOCHUTCS U K MPEACTaBUTEISM poJa
Trichoderma, koTopsie, BX0/s reTepoTpodHBIN OJIOK MUKPOOPTAaHH3MOB, BIUSIOT HA
MOYBOOOPA30BATENbHBIE TPOLECCHI, YIydllas CTPYKTYypy TIOYBBI, y4acTBYS B
0o0pa30BaHUM I'yMyca 3a CUeT MUHEPATU3ALUU PACTUTEIBHBIX OCTATKOB U PETYJIALIUN
KOMITIEKCA MUKPOOHMOTHI ITOYB, OTPAaHUYUBAs Pa3BUTHE (PUTONATOTCHHBIX BUIOB [4].

Bricime paCTCHUA HAXOAATCA B HEIMOCPCACTBCHHOM B3aMMOOOTHOIICHHUH C
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MUKpOQIIOpOoll  pu3ocheprl, COCTaB KOTOPOH cCHEU(PUYEH [UIsl Pa3IMYHBIX
pacTeHuil. Y CTOMUMBOCTh paCcTEHUH K 3a00JIEBaHUSIM, BbI3bIBAEMBIMU [TOYBEHHBIMU
¢uTonaroreHaMu, BO MHOIOM OIIPEAEISeTCs pe3yjbTaTaMH B3aUMOJEHUCTBUS
MEXIy KOPHEBOM CHUCTEMOW pPAaCTEHUH M PHU30CPEPHBIMH MHUKPOOPTaHU3MAMHU.
AKTHBHasi CeKpelusl KIeTKaMd KOPHsS pPAa3lMYHBIX BEHIECTB O00ECIIeYUBACT
NUTATEJIbHBIMU CyOCTpaTaMd MUKPOOPraHU3MbI, 00pa3ylollie ¢ HUMHU MPOYHBIE
accouuanmuu. B cBs3u ¢ 3TMM B pusochepe M PHU3OIUIAaHE B 3HAYUTEIHHBIX
KOJIMYECTBAaX KOHLEHTPUPYIOTCA OaKTEepUH, aKTUHOMMIIETHI, TPUOBI, BOAOPOCIH U
HEMATO/Ibl, CYLIECTBEHHO IpPEBBILIAS KOJUYECTBO ATHX OPraHU3MOB B OOBIYHOU
MIOYBE.

@DUTONATOrEeHHBIE ~ MUKPOOPTaHU3Mbl  CHHTE3UPYIOT  (DUTOTOKCHHBI,
CHOCOOHBIE MOAABIATh WM 33JC€pKUBaTh POCT PACTEHHMM, a MHOTAA U BOBCE
IIPUBECTU K THOEIH.

OnHAaKo TOMUMO TAaTOr€HHOHM MHUKpPOQIJIOPbl pPACTEHUST HAxOJATCS B
acColMalMsX C TOJE3HBIMA MUKPOOPraHM3MaMH, 3a CYET KOTOPBIX OHHU
00€eCIeynBarOTCs 3JIEMEHTAMU MUHEPAIBHOTO MUTaHUs, 3aUTON OT MAaTOT€HOB; B
HACTOSIIIIe€ BPEMSI U3BECTHO O POJIM IMOYBEHHBIX MUKPOOPraHM3MOB-AHTATOHUCTOB
B PETYJISIUU POCTA U PA3BUTHS PACTEHUM.

Benyuiee nmosnoxxeHue B peryssiui KOMIUIEKCa (PUTONATOTCHOB MPUHAJICHKHUT
rpubam poma Trichodérma, oO6nagaromye BBHICOKOW aHTAarOHUCTHYCCKOW |
TUIepapa3uTapHOi akTUBHOCTHIO. MukpomuieTsl poja Trichodérma, nckyccTBeHHO
BHECCHHbIE B IIOYBY, BCTYNAKOT B CIIOXKHBIE B3aWMMOOTHOIUEHUS C €CTECTBEHHOMU
MUKpPO(DIOpOH, 3TH B3aUMOOTHOIIEHUS! UMEIOT CTPOr0 MHIWBHUIyaJIbHBIA XapaKTep B

3aBUCHUMOCTH OT CBOMCTB MPEACTaBUTEIICH U 00YCIIOBIICHBI YCIOBUSIMU CPEIbI [5].

['pubwt pona Trichodérma obnangarot pa3BuToii cucteMon PepMEHTATUBHOTO
amnmapara, 6ysarogapsi KOTOpoMy OOECIeUHBAETCsl UX BBICOKAs MPUKUBAEMOCTh U
KOHKYPEHTOCTIOCOOHOCTH [6].

Trichoderma sBnsieTcss TPOAYLIEHTOM KOMIUIEKCA aAHTUOMOTHYECKHUX
BEIIECTB, 00JIaIAI0IINX BBICOKOH (PH3NOIOTMYECKON aKTUBHOCTHIO U ITOABIISIOIINX
POCT 1IETIOTO psifa (DUTOMATOTEHHBIX T'PHOOB M OaKTEpHi, YTO M IO3BOJISIECT UM

JIOCTAaTOYHO OBICTPO BBITECHATh W3 TPYHTOB WM CYOCTPAaTOB MATOT€HHYIO
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Mukpodiopy. AkTuBHas ocHoBa rpuda Trichodérma — >xu3HecroCOOHbIE KOHUIUU
— TIpU OJIATOTIPUSITHBIX YCIOBUAX MPOPACTAIOT B MULICTTNH, KOTOPBIN Mapa3uTUPYET
Ha (PUTOMATOTEHHBIX MHKPOMHUIIETAX, & TAK)KE IMOJABIISET WX 3a CUCT BBIICIICHHS
aHTUOMOTUKOTIOJOOHBIX BEIIECTB.

[TouBennblii rpub-cynmpeccop poaa Trichoderma, koToporo cumTaT
OTBETCTBEHHBIMH 332 OWOJIOTHYECKHH  KOHTPOJIHh IUIOTHOCTH  TOIYJISITUHN
(buTONATOTEHHBIX MUKPOMHMIIETOB, CTIOCOOCH OTUIETATh MUIIEIHEM TH(BI TATOTECHOB,
HapyIlIasi Mpyu TOM UX KJIETOYHOE CTPOCHHE M OOMEH BEIECTB, T.C. MPOSBIICT

IIpAMOC IIAPpaA3UTUPOBAHUC.

B nouBe, B KOTOpOH CKOHIIEHTPUPOBAHO OTPOMHOE KOJIMYECTBO NATOT€HHOM
MUKPO(MIOPEl W OTCYTCTBYIOT €CTECTBEHHBIE CAHHUTAPBI, JaXKE TOJHOCTHIO
OCBOOOXK/IEHHBI OT CEMEHHOM MH(EKIHMH MOCAaJOYHbIA MaTepHall 3apakaeTci W
3a0oneBaeT. Yamie Bcero B JaHHBIX CiIy4asx MOpPa)KaeTcs KOpHEBas CHUCTEMa
(¢py3apuo3Hasi, NUTHO3HAS, TEIBMUHTOCIOPHUO3HAS W TMp. KOPHEBBIE THHIIN)
COJIEpIKaIlMMHUCS B TIOYBOOOPA3YIOIIEM CII0€ BO3OYAUTEISIMU Pa3IMUHbIX 00JIe3HEH
CEIIbCKOXO3SIIICTBEHHBIX KYJIbTYp. Uepe3 KOpPHEBYIO CHUCTEMY OHU IPOHHUKAIOT B
pacTeHue, ry0sT ero Wiv 3apa)aroT caMoe TJIABHOE — PENPOTYKTUBHBIE OPraHbl.

[TosTomy mpucyrctBue rpuboB poaa Trichoderma B mouBe MO3UTUBHBIM
o0pa3oM CKa3bIBae€TCsd HAa pPa3BUTUM PACTEHUN U OMNpEAeNsieT HMX BaXHOCTb
MIPUMEHEHUS B CEITCKOM XO3SIIICTBE, a TAKKE CIIOCOOCTBYET TOHUMAHUIO POJIH ATUX
rpuOOB B MPUPOJHBIX U UCKYCCTBEHHBIX SKOCUCTEMAX.

['pu6s1 poma Trichoderma, BeiZe/IeHHBIE U3 TOYBBI, BIEPBHIC OBLIM OIMMCAHBI
B 1794 romy Kak MHKpPOOpPraHW3MbI, AKTUBHO pa3jararoiiue OpraHHu4YecKoe
BEIIECTBO. B Hacrosmiee BpemMsi OHM MMEIOT BAXKHOE XO3SMCTBEHHOE 3HAYEHHUE B
CBSI3U C IIMPOKUM HCITOJIb30BAHUEM MHOTHX BHJIOB JJISl TIOJNy4eHUS (PEPMEHTOB,
OMOJIOTMYECKU aKTUBHBIX BEILIECTB U MPENapaToB JJIsl 3alUIUThl paCTCHUH.

['pubbr poma Trichoderma mmpoko pacnpocTpaHeHbl B MPUPOJE U MIPAIOT
KJIIOUYEBYIO pOJIb B COOOIIECTBE MHMKPOOPraHU3MOB. Mukpomuier o0iaaaaer
BBICOKOM CKOPOCTBIO pPOCTa, HEMPUXOTIMB U JIETKO KYJbTHUBUPYETCS KaK B
7a00paTOpHBIX ~ YCJIOBMSIX, TaK W Ha Tpou3BOACTBE. UMess  BBICOKHIA

AHTAarOHUCTUYECKUH IMOTCHOMWAJI, OH IMHPOKO HMCIOJB3YCTCA I CO3AaHUA U
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pa3paboTKH aHTHOMOTHYECKUX MpenapaToB mo Bcemy Mupy. Trichoderma lignorum,
Trichoderma harzianum, Trichoderma hamatum, koTopble CITOCOOHBI TOIABIATH
oonee 60 BuaoB ¢uronaroreHoB (Fusarium, Phoma, Botrytis u 1p.) Ha OBOIIHBIX,
[[BETOYHO-JACKOPATUBHBIX, 3E€PHOBBIX M 3€PHOOOOOBBIX KYyJIbTypax), HMEIOT
HauOoJIbIIIee OMOJIOTHYECKOe K KOMMepUecKoe 3HadeHue [7].

B cenbckoM X034HCTBE NPAKTUKYETCS MCHOJIB30BAHUE OMNpPEIeTICHHBIX
Pa3HOBUAHOCTEN 3TUX TpUOOB Aiisi OOpbOBI C Pa3IWYHBIMU (PUTOMATOTCHAMHM
KyJIbTYp KaK OTKPBITOIO, TaK M 3aKphITOro rpyHTa. JIeHCTBYIONIUM HayajioM
IpernapaToB Ha OCHOBAHWUHU IprOa-aHTarOHKUCTA SIBJSIOTCS €r0 CHOPbI, MULEIHN U
IPOIYKThI META00IU3MA.

B mocnegrme rtompl mrammel  Trichoderma  waeHTUGUIMPYIOTCS —Kak
SHAO(PUTHBIE CUMOMOHTBHI  pacTeHuil. [IpaBUIbHO  BBIOpPAHHBIE  IITAMMBI,
KOJIOHU3UPYSd KOpPHH, YCTaHABJIMBAIOT B3aHMMOJCHCTBHE C pAcTCHHEM Ha
xumuueckoM ypoBHe. Trichoderma o0pa3oBaB KOJOHMM B KOpPHEBOW CHUCTEME
pacTeHus CTUMYJHPYET €€ POCT U YKpeTuieHue B 11esioM. He MamoBaXHBIM SBISIETCS
(baKkT 3alUTHl PACTEHUSA-XO035IMHA OT TOKCUYHBIX XUMUYECKHUX BEIIECTB, K KOTOPHIX
rpud UMeeT MPUPOIHYIO YCTOWIUBOCTS [7].

Trichoderma oOnagaroT mpu3HAKaMu aHTUOWO3a W TUIIEpIIApa3uTU3Ma H
SBIIIIOTCA  YCJIOBHBIMU CUMOMOTaMH pacTeHUid. BropuuHble MeTabOJIUTHI,
IPOAYLHUPYEMBIE 3TUM pOAOM TIpuOOB (OT (PEPMEHTOB 1O AHTUOMOTHUKOB)
OTPENENIIOT WX MECTO B DJKOJOTMM M celbckoM xoasiictBe. Trichoderma
CUHTE3UPYIOT cBbilie 180 MeTabOoIUTOB, BKJIIOUAIOIIUME PA3IMYHBIC KJIACCHI
XUMHYECKUX COCIUHEHH, B TOM YHUCJIE W OHMOJOTHYECKH-aKTHBHBIC BEIIECTBA,
IpEeJCTaBISIIOIINE HHTEpEC A1 (hapMaKOJIOTUYECKON MPOMBIIIIEHHOCTH.

N3yanTh OMOJIOTHUYECKYI0 aKTUBHOCTH MUKPOMHUIIETOB BO3MOXHO HE TOJIBHKO
B CCTECTBEHHBIX, HO M B JaOOpaTOpHBIX YCIOBHSIX. B cCBs3u C oTuM, I
ONpenieNieHus] KOMIUIeKca TpuOOB B 00pa3lax MOYBbl IPUKOPHEBOM 30HBI
KapTo(eNpbHBIX MOCAJAO0K OblIa MPEANpPHUHATA TMOMBITKA MPOpAIIMBaHUs KIyOHEH
KapTodens; WCIONb30BAICS OMOTPYHT ISl BBIPAIIMBAHUS OBOIIHBIX KYJIBTYP.
OtoOpanbl K1yOHU KapTodess, BU3yaabHO 37J0pPOBbIE, C YaCTUYKAMH TTOYBEHHOTO
TpPyHTa Ha TIOBEPXHOCTH.

B xoHreitHepsl, 0603HaueHHbIe Nel u Ne2, momeriaiy mo 6 mpopoIeHHbIX
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KITyoHei kaproderns. Crycts 2 HeJlenu, OCJIe TOTO0, KaK Ha TOBEPXHOCTH MOSBIIINCH

pocTku, Opanu mpoObl MOYBEHHOTO TPYHTA (30HA pu3ocghepvi) HA OMpEICICHUE

KOMIIJIEKCA ~MHUKPOMHULETOB. lcmonp30BalCs METOX MPAMBIX  OTIEYATKOB
MOYBEHHOM MPOOBI: Kpas CTEPUIBHBIX MPOOUMPOK YBIAXKHSIIM arapu3vpOBaHHOMN
IIUTATEIbHOW CpENOM IIyTEM COINPUKOCHOBEHHS C €€ IIOBEPXHOCTBIO. 3aTeM
YBIQKHEHHBIA Kpal MpPOOMPKH MPUKUMAIH K MOACYUIEHHOMY ITOYBEHHOMY
o0pa3sily U 3THM K€ KpaeM JeJau MOCIeI0BaTeIbHbIC OTICUaTKA Ha TOBEPXHOCTH
NIUTATENBHOU Cpeibl B yamkax [leTpu, KoTopble 3aTeM IMOMEIIAIN B TEMHOE, TEIUIOE

MecTo st maKkyOaruu (Puc.1).

Puc. 1 [IpoObl MOYBEHHOTO IPyHTA PU30ChEPHI

[Ipy MHUKpOCKONMUpPOBAaHWK OBLIO OOHAPY)KEHO, YTO B 0O0pa3lax IMOYBHI
KoHTeiiHepa No2 KoMIUIEKC MHUKPOMHIIETOB OBbLI pa3HooOpasHee. Mcnomnbiys
onpeaenuTens [8], yaaloch BBISIBUTH POJOBYIO TAKCOHOMHUIO CIEAYIOIINX T'PUOOB:
Alternaria, Fusarium, Verticillium, Cladosporium, Pythium, Rhizoctonia. B
oOpasiax mouBel KoHTeiHepa Ne 1: Fusarium, Cladosporium, Rhizopus,
Rhizoctonia.

Nnentudukanuss  (uUTONMATOreHHbIX  rpuOOB MO  KYJbTYpalbHO-
MOP(hOIOTHYECKUM IIPU3HAKAM 0a3upoBasiach Ha BHU3yaJIbHOMN 151
MHUKPOCKOIIUYECKOM OlleHKEe MOP(OJIOTUN KOJIOHUH, Pa3IMUHBIX CTPYKTYp rpuda u

UCIIOJIB30BaHuu onpeaenureneit (Puc. 2).
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‘ . I
Puc.2 Mukpodororpabun: a- Alternaria (*200), cnopwei; 6- Fusarium(*400), ¢- Verticillium (*200), -

Cladosporium (*¥400), 0- Pythium (*400), e- Rhizoctonia(*400), »c- Rhizopus (*400).

Brnocnencreuu, B Xxo1e HaOIIOAEHMS 32 pOCTKaMU KapTodeis, 00HapyKuiach
BBICOKAs IMATOTE€HHAsS HArpy3Ka Ha pacTeHus B KOHTeHepe Ne2: poCTKM HaunHAIH
yBSIAATh, HA JTUCTHSIX MOSABHINCH Oyphle MATHA, MECTaMU OEJbIN HaNeT, BEPXYIIKH
cTebeil BhIChIXaH, 30Ha CcTeOs OJIM3 KOPHS YTOHYAJIach; OOJBIIMHCTBO POCTKOB
norubanu. Ha xmyOHsx kaprodens ¢GukcupoBalics THUJIOCTHBIM mporecc. B

KOHTeﬁHepe Ne 1 POCTKH I(apTO(l)eJ'Iﬂ BBITTEACIIN 310POBBIMH, UMCJIN HaCLIIHGHHLIﬁ

3enenbii uBeT (Puc. 3).

Puc. 3 Paccana xaptodens (a-xonreitnep Nel, 6- No2)

Jns BBIACHEHMS NPUYMH PA3JIMYHOM ITATONEHHOM HAarpy3KM Ha POCTKH
Kaptodensi, Obl1a TPeANPHUHSTA MOIBITKA BBIACICHUS HE TOJIBKO TpUO0B pru3ochepsl,
HO M pHU30IUIaHbl. B 3T0il cBs3M oTOMpanuck 00pa3ibl OTPE3KOB KOPHEBBIX 30H C
YaCTMYKAMHU MOYBBI U3 JIBYX SKCIIEPUMEHTAJIbHBIX KOHTEIHEpoB. OTpe3Ku KOpHe
NOMELIAINCh Ha MNUTATEeNbHYIO cpely B vamiku [letpu i KyJabTUBUPOBAaHUSA

MHUIIETHATBLHON TUICHKU TPUOOB U OIpe/IeICHHs KOMILIeKca MUKpomuIiieToB (Puc. 4).



Puc. 4 Ot60p 0Tpe3KoB KOPHEBOH 30HKI C ABYX SKCIIEPHIMEHTAIBHBIX 00pa3IoB KapTodemst

Coyctst 5 aneil B yamke Nel HaOmrofancs XOpoIIO BBIPAKEHHBIN OelbIH,
BO3IYITHBIA MUIIEIHA HA 00pa3Iax, a TAk’Ke 3aMETHBI HEeMHOTOUHCIICHHBIC 3€JICHBIC

ckoruieHuss Tpuba poma Trichoderma. Mo mpomecTBum emie 3 AHEH 3aMETHO

JIOCTATOYHOE pa3pacTaHue KojoHui rpuda Trichoderma, 3aMeTHO MOSIBIICHUE 30HBI
MUIeTUsT OJieqHO-)KenToro mBeta. B damke Ne2 3amereH Oemnblii BO3MYITHBIN
MHUIIEINN 1 HeOOJIbIIIAast 30Ha MUIIEINS TEMHOTO I1BETA.

[Ipu MUKpOCKONTMPOBAHUHM MULIEITMAIBHOM TJICHKH B Yaimikax Ilerpu ynanock

onpeAenuTh cieayromue poasl rpubos: Nel- Rhizoctonia, Fusarium, Trichoderma;

Ne2- Rhizoctonia, Verticillium, Pythium, Fusarium, Alternaria, Trichoderma (Puc.
5).

Puc.5: a-otpes3ku kophst KonTeiHep Nel; 6-0Tpe3ku KopHs KoHTeiHep Ne2

W3 monmydeHHBIX JaHHBIX BUHO, YTO B 00OMX CITyJasiX pU30IUIaHa KapTodens
BeIesieT rpub poma Trichoderma. Ho, B konTteiinepe Ne2 Ha pocTkax KapTodes
MPOSIBIIIMCH TIPU3HAKK 3a00JIeBaHMM, OOJIbIIIas 4acTh POCTKOB morubia. BepositHo,
JaHHas Mo4yBa OblIa 3aceiieHa BO30YTUTENSIMH BBIIIE IMOPOTa BPEAOHOCHOCTH, a
00JBITIIOE pa3HOOOpAa3Ue MAPa3UTUUECKUX TPUOOB M BHICOKAsS MATOTCHHAS HArpy3Ka
HE Jaja Bo3MOHOCTh Trichoderma mogaBuTh KOMIUIEKCHBIA HETaTUBHBIN PQEKT,
YTO W OTPA3UIIOCh HA 3a00JIEBAaHUH PACTCHUI.

[Tpu ucnosp30BaHUK_METOJIa YUCTBIX KYJIbTYp (KyiabTuBHpOBaHue Trichoderma

Ha TMHTATEeNBLHOM cpene), ObUIM OIpEACNICHbl BHJOBBIE TaKCOHBI Tpuba pojaa

Trichoderma : Trichodérma viride u Trichodérma harzianum (Puc.6).


https://www.google.com/url?sa=i&url=http%3A%2F%2Fwww.pesticidy.ru%2Fpathogens_genus%2FRhizoctonia&psig=AOvVaw1mg5m7gv93IFYhkBQlMPP8&ust=1589030994417000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCNC4pvavpOkCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=http%3A%2F%2Fwww.pesticidy.ru%2Fpathogens_genus%2FRhizoctonia&psig=AOvVaw1mg5m7gv93IFYhkBQlMPP8&ust=1589030994417000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCNC4pvavpOkCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fpl.wikipedia.org%2Fwiki%2FVerticillium_dahliae&psig=AOvVaw2ISRgKVlnays3fibND3J8E&ust=1589031507519000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCJD0qu-xpOkCFQAAAAAdAAAAABAO
https://www.google.com/url?sa=i&url=http%3A%2F%2Fwww.biologydiscussion.com%2Ffungi%2Fpythium-introduction-structure-and-reproduction%2F46470&psig=AOvVaw3s5Ky8v0S3XZg_CHAbR5-d&ust=1589031599350000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCICc35aypOkCFQAAAAAdAAAAABAK

Puc.6 Bunossie Takconsl rprba poaa Trichoderma:

a-kynbTypa Trichoderma; 6- Trichodérma harzianum, 6- Trichodérma viride

Buanmpie HEBOOPY)KEHHBIM TJ1a30M TEMHO-3€JICHBIE KOJOHWU Tpuba
Trichoderma, oOHapyxeHHbIC B 00pa3liax IOYBBI, CTEPHIBHOW J1abOpaTOPHOI
neTie MEepeHOCWINCh Ha TUTATENIbHYI0 cpeny B damku lletpu, mocie dero
MOMEIIAJUCh B TEIUIOE MECTO JUIsl JIajJbHEHIIEro MpOpAIUBAHUSA, MOJIYYEHUS
BO3JIYIIIHOTO MHUIIEJIHS, COAEPXKAIIETO0 KOHUIUU U cropbl. Jjis Oojiee aKTUBHOTO
00pa3oBaHMs KOHUIUN PEKUM TEMHOBOW M CBETOBOM CTaJMi YepPEAOBAIICS KaXKIIbIe
12 yacoB, a Takke OCYILIECTBISIACHh KPATKOBpEMEHHAs1 aspanusi. KyapTuBupoBaHue
BEeJIM JI0 TOTO MOMEHTAa, IMOKa OO0JacTh CIIOPOOOpa30BaHUS HE IOKPOET BCHO
MTOBEPXHOCTH YaIIKH.

UucTyto KyJlbTypy BbIpaliuBaiv 15 AHEH; MUILIENINI CHUMAJIA U IOMENIAIH B
MPOOUPKY I XpaHEHUs. XpaHEHUE KYJIbTYpPhl IPOXOJUIIO B XOJOAWIBHUKE TIPH
temriepatype +4 rpagyca o [enscuto. KynpTuBanus npoBoauiiack ¢ 1esbio 0osee
JETATBHOTO U3yYEHHUS aHTarOHUCTUYECKHX CBOMCTB Trichoderma mo oTHOmEHU O K
MaToreHHbIM rpudam [9].

B nanpHeiimieM wacTh MUIENHS MATOTEHHOTO  KOMIUIEKca TprOOB
71abopaTOpHOI CTepUIIHLHOM TeTel Obuta oToOpaHa 1 momelieHa B yamku [letpu Ha
arapu3MpoOBaHHYIO cpely. B naHHy0 cpeqy NOJCAKUBAIUCH KOJOHMM TIpuda
Trichodérma.

Yamku OCTaBIsUIM TNPU KOMHATHOM TemmepaType Uil NpOopallvdBaHUs
MULIETUS TPUOOB C IIEJIbIO JlaJbHEWUIIEro HaOJIIOJCHUS SBJICHHS aHTarOHU3Ma,
BBISICHEHHMsI KOHKYPEHTHOH crocoOHoct mramMmoB Trichodérma B oTHomeHuu
MaToreHoB. Muuenuii npopamniybaiu B TeueHue 10 queit, qanee MUKpOCKOTMPOBAIU
JUISL PETUCTPALIMU JaHHBIX.

Mukpockonuyeckoe HaONIOACHUE BBISIBUJIO 3aMETHOE CKPYYHMBAHHE

Trichodérma Bokpyr rud Fusarium u Rhizoctonia B KynbTypaibHoi damke (Puc.7)
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Puc. 7 Anraronusm Trichodérma B OTHOIICHUM MATOTEHHBIX TPUOOB: a-Kyibmypa Trichodérma u

namozenuvix 2pubos; 6 - Trichodérma —Fusarium; - Trichodérma- Rhizoctonia

B pesynbrare, ynanoch noka3aTb akTUBHOCTH Trichodérma B oTHOIIEHUU
naToreHHbIX TpuOoB poaa Fusarium u Rhizoctonia, yBuneTs siBieHue napa3surusma
rpuba-cynpeccopa. HaOnromenus mokazand, 4TO POCT MAaTOTEHHBIX TPUOOB OT
NpUCYTCTBHUS B muTarensHOU cpene Trichodérma yrueraercs, a mumenuii rpuoa,
orieTasi CBOMMH I'(aMy KOHKYPEHTOB, aKTUBHO Mapa3sUTHPYET Ha HUX, MPOSIBIISS

BBICOKYIO aHTAarOHUCTUYCCKYIO aKTHBHOCTD.

[Ipu nanbHeieM HaOIIOIEHUH 3a pOCTKaMu KapTodens B KoHTelHepax Nel
u No2 Obul oTMeueH crenyroumii ¢akt: B koHTelHepe Ne2, rne HaOnroAanach
3HAYUTENIbHAS MMaTOTeHHAs Harpy3ka Ha PacCTeHHsI, OCTABIINECS POCTKH MOJHOCTHIO
noru6nu, B KoHTeilHepe Nel- Ha pocTkax ¢ HEKOTOpPBIM 3aro3/laHueM Hadalu
NPOSIBIISATECS TIPU3HAKU Oose3Hel (yBsigaHWe, MSATHA Ha JIMCThSX, BBICHIXaHUE
BEpPXYIIICK T00eroB, mepdoparius Ha cTeOsIX).

CrnenoBatelbHO, KOHIICHTpanus Tpu0oB poaa Trichodérma B koHTeiHEpe Nel
CAepXKHUBaIa MPOsBIEHUE 3a00JeBaHUS MPOPOCTKOB KapTodens B 1ab0paToOpHBIX
YCIIOBUSIX M CITOCOOCTBOBANIA CHM)KEHUIO MOPAKEHHOCTU PACTEHUHN NMPU MEHbILEH
NaTOreHHON Harpy3Kke ¢ OJHOBPEMEHHBIM CHI)KEHHEM HHTEHCUBHOCTHU TPOSBICHHUS
00J1e3HU B CPAaBHEHUHU C KOHTeHepoM No2.

Jnst 3amuThl IPOPOCTKOB KapTodens OT Ooje3He Oblia MNpeanpuHsTa
MOTIBITKA BHECEHUS TOTIOTHUTEIHHOM MOPIUK rpudoB poaa Trichodérma B 001acTh

npuKopHeBoit 30HbI (Puc.8).
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Puc. 8 [lononHurensHOe BHeceHne KOoHM rpnOoB Trichodérma B rpyHT KOHTpOIBHOTO 00pasia

B pesynbrate, clycTs HECKONBKO JHEH Yy pOCTKOB OTMeuaercs Ooiee
3I0pOBBIM BUJ, NATOT€HHAs Harpy3ka 3aMETHO CHIKAETCS, MOSBISIOTCS HOBBIE

POCTKH, paCT€HUsI CTPEMUTEIBHO JIBUTatoTcs B pocT (Puc.9).

Puc. 9 Pactenus kaprodens mocie TONOTHATEIHHOTO BHECeHH B TouBy Trichodérma:

a- cmaodust pazeumusi bone3nu; O-cnycms 5 ouetl, 6-pocmxu cnycms 10 Oxeil.

Jlnst ompeneneHus BIUSHUAA OHWOIMpeEnapaToB Ha OCHOBE TpuOOB pojaa
Trichoderma na OuoreHHbIe MPOLECCHl B MOYBE, OBLI MPOBEACH HKCIIEPUMEHT I10
WHTPOAYKIIMM aKTHUBHBIX IITAMMOB B 30HY pu3ocdepsl kKapTodens 6 cpagHeHuu ¢
KOHMpOobHbiM 00pa3yom. C 3TOU 1eNbio ObUT TPUTOTOBICH MUKPOOMOIOTHIECKHI
npenapar (CycrneHsus), COAEp)Kalluid MUUEIUH M CHOphl MOYBEHHOTO TIpuda-
cynpeccopa poaa Trichoderma.

CpaBHUTENFHOMY aHAJIKM3y MOJBEPrallCh POCTKU KapTodens, B pusochepy
KOTOPBIX BHOCHJIM MUKPOOHMOJOTUYECKUN TpernapaT pa3iudyHON JTO3UPOBKU, U
POCTKH, TJI€ €ro BHECEHHE HE€ MPOBOJAUIIOCH (KOHTPOJdb). I[IpuUroToBiIeHHBIM
Ouornpenapar BHOCUIN TOJIMBOM CYCIIEH3UU Tpuba B 00J1aCTh MPUKOPHEBOM 30HBI
pacTeHuii. B oCHOBE CyCIeH3MM — KOHHAMM CO criopamu mrtammoB Trichodérma
harzianum, Trichodéerma  viride, oOjajaoIe  IMMUPOKUM  CIIEKTPOM
AHTarOHUCTUYCCKON aKTUBHOCTH.

[TpumeHsT_MOBEpXHOCTHBIA MeToJl KynbTHUBUpoBaHUs Trichodérma. Ilpu

KYJIbTUBUPOBAHWU JAHHBIM MCTOIOM FpI/I6BI BhBIpAIIMBAIOT Ha ITOBCPXHOCTHU

HHOTHOﬁ, CBIHY‘ICIZ CpEAabl. Hcnonp3oBanach CTCpUJIbHAA HATypaJlbHasA IMUTATCIIbHAA
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cpeaa-mepioBas Kpyma, MMEIoIasi B CBOeM COCTaBe UCTOYHMK yriepoja u azora. Ha
BJIQXKHYIO CpEly BBICAXKHBAIUCh KOJIOHMM TpuboB Trichodérma, kynbTuBHpoBaHUe
NpOXOJWJIO B TeueHWe 15 aHel uid MOoMydYeHHsT MaKCHMAJIbHOTO KOJHYECTBa

kouuauii (Puc. 10).

‘ 3
\J i
Puc.10 KynstuBuposanue Trichodérma moBepXHOCTHBIM METOIOM

[To ucteuenue Bpemenu cpeaa ¢ Trichodérma momemanach B €MKOCTh U
3aJIMBAJIaCh CTEPHJIM30BAHHOM BOJOW; TEPUOJUYECKA B30aNThIBANIACh JUIS
OTTOP>KCHHSI MHIIENIMA UM KOHMIMWKA Trpuba OT moBepxHOCTH cpenbl. [lomyueHHas
KUJIKOCTh MPOIEKUBAIACH YEPE3 MHOTOCIONHBIN CTepuibHBIN OUHT. [lony4yeHHas
CYCIIEH3Us HCCIIEIOBANIACH IO/ MUKPOCKOIIOM C LEIbI0 OOHAPYKEHHU CHOop rpuda.
BrnocnencrBum cycnieH3us pa3BoAniIach CTEPUIIM30BaHHOM BOAOW B mporopuu 1:1

(Puc. 11).

Puc. 11 Cycnensus rpuda Trichodérma, copeprkaiuast criopsl ¥ YaCTH MUALIETTUS

[TpousBoamiu moOCaIKy 3apaHee MPOPOIICHHBIX KiIyOHeH kaprodens B 3
KoHTelHepa: Nel- xoHTposb, Ne2-ngo3upoBanue cycnensuu Trichodérma -15 mu,
Ne3- nmosmpomanme cycnenszum Trichodérma -30 mur. [loawB mpuUTOTOBICHHOM
CyCleH3uel OCYIIECTBIISIN Cpa3y Mocie MOCaK! MPOPOIIESHHBIX KIyOHEH B MOYBY,
Ha mipoTsokeHun 21 ans, 1 pas B Henemo. [lonuB pacTeHuii BOJON B JaabHEHIIIEM
MIPOXOIWJT B PABHBIX IPOMOPIIUSIX TSI COOJTFOACHUS YUCTOTHI SKCTICPUMEHTA.

B pesynbTaTte mpoBeneHHbBIX HCCIe0BaHUH, CITycTs 21 neHb, ObLIN MOTyYeHbI
CJIEIYIONTUE PE3yJIbTaThl: KOHTPOJIBHBIA O0pa3ell, KyJaa He BHOCWIACH CYCTCH3HS,
OTCTaBaJl B POCTE IO CPaBHEHMIO C AKCIEPUMEHTAIBHBIMH oOpasiamu. B cBoro
ouepelib, MpY TBOMHOMU 03¢ BHeceHus Trichodérma, akTuBu3alus pocta pacTeHUN

Obl1a Hanbonee BepakeHa (Puc. 12).



Puc. 12 Pe3ynbrathl SKCIIEPUMEHTA: a- konmpoab+ 003a enecenus T. (1); 6-konmpons +0o3a enecenus T. (2);
6- cpasHeHue pocmkos kapmogens npu doze enecernus T. (1) u (2).

Tem cambIM, MOXHO OTMETUThH II€JI€CO0OPA3HOCTh HMCMOJIB30BAHMS TPUOOB
poma Trichoderma gyt Guosiormdeckoro KOHTPOJsS (UTOMATOTCHOB B pu3ochepe
pacTeHud Mpu BBHIOOPE ONTUMAJIBLHOTO KOJMYECTBA BHOCHMBIX CHOp Tpuba, u
y4acTue JJAaHHBIX TPHOOB B aKTUBU3AIMH POCTOBBIX MPOIECCOB Y PACTCHUH.

[To 3aBeprieHNM OMBITa M3 MOYBEHHOTO TPYHTAa KOHTPOJBHOTO oOpasla H
obpasuioB T(1) u T (2) ObUTM U3BATHI IO OJHOMY POCTKY KapTodens ¢ IeNbi0
oOHapyKeHHs KOHIIEHTpauuu rpuba Trichodérma na ydacTke NPUKOPHEBOM 30HBI.
Yepes 5 nueit B wamkax I[letpu, rae Haxoawmck oopasisl T (1) u T(2) Havamoch
BBIJICJICHUE 3€JICHBIX KoJIoHUH rpuba Trichodérma, B KOHTpOIBLHOM k€ 00pa3iie 3a

JTAaHHOE BpEeMs TPUO-aHTaroHUCT He OBl oOHapykeH (Puc. 13).

Puc. 13 Brinenenue rpuba Trichoderma Ha onmbITHBIX 00pa3max

3akJIroueHue

[louBa Kkak cpena oOWTaHUST HMEET OrPOMHOE  3HAYEHUE  JUIs
MUKpPOOPTaHU3MOB, PACTCHHM U >KUBOTHBIX. COOOIIECTBA MHUKPOOPTaHU3MOB,
00UTAaIONIMX B MOYBE, YCIIOBHO, MOKHO Pa3Ae/IUTh HA IBE IPYIIbI: PUTONATOT€HHbIE
Y CyIIPECCUBHBIE.

duTonaroreHHas MHUKOOHOTA HaHOCUT 3HAYUTEIIbHBIN yiiepo
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CEJIbCKOXO3SIICTBEHHBIM IOCEBAaM, KOTOPBIM BbIpa)kaeTcsa B O0JIE3HU U TUOEH
pacteHud U, B HTOre, B Hemobope ypoxkas. CymnpeccuBHasi ke, Ha000pPOT,
yTHETaWIIe JCHCTBYeT Ha TMAaTOreHHbIe CcOooOIIecTBa 3a CUYET BBIJCICHUS
AHTUOMOTUYECKUX W OMOJIOTMUECKH AKTHUBHBIX BEIIECTB B MOYBY. 10 €CTh OHH

SBJIFOTCSL €CTECTBEHHBIMU CaHUTapaMH MOYBOOOPA3YIOLIETO CIOSL.

BaxkHast posib B MMOJaBACHUN Pa3BUTHS (PUTOMATOrEHOB OTBOIUTCS IpUOaM-
antaronuctaMm. Cpeu ux npecTaBUTeNIel BHUMaHHE HCCIIeI0BaTENeH TPUBICKAIOT
rpuOsl poma Tpuxomepma (Trichoderma). Tpuxomepma — MOYBEHHBIH TPHO,
OTHOCSIIHMICS K KJIacCy HECOBEPIIECHHBIX I'PUOOB, MOAABIACT Pa3BUTHE IPYTUX
MHUKPOOPI'aHU3MOB, B TOM YHCJIC (PUTOMATOTEHOB, ITyTEM:

— IPSIMOT0 Tapa3uTHPOBaHUs (OIUIETACT MHMICIMEM TH(bl MAaTOTCHOB,
HapyIas MPH3TOM UX KJIETOYHOE CTPOCHHE M OOMEH BEIICCTB; MCIIOJIB3YET UyKUE
I'PUOHUIIBI, KAK MTUTATEIBHYIO CPEIY, YHHUTOXAsl UX),

— KOHKYpEHLIUH 3a cyocTpar (I104By),

— BBLJIETICHUS] PEPMEHTOB, AHTHOUOTUKOB U APYTUX OMOJIOTMYECKU AKTUBHBIX

BCIICCTB.

W3 nutepaTypHBIX HMCTOYHHUKOB HM3BECTHO, UYTO TPUO TPOAYHHPYET P
AHTUOMOTHUKOB, KOTOPHIC YTHETAIOT MHOTWE BHUIBI BO30yauTeNnei 3abosieBaHUI
pacCTEHUN W TOBBIMIAIOT UX YCTOWYMBOCTH K Ooyie3HsiM. ['pub Takxke oborarmaer
MOYBY TOJBIKHBIMU THUTATEIbHBIMUA BEIIECTBAMHU. Brbliensiembie BelecTBa
CTUMYJIUPYIOT POCT W pa3BUTHE PpACTEHUM, TIOBBIMIAIOT WX YCTOWYHUBOCTH K

00JIE3HAM.

[Itammer  Trichoderma crmocoOCTBYIOT yBEIMUYEHHIO pa3Mepa KOPHEBOM
CHCTEMBI, POCTA W JKH3HECTOMKOCTH PACTCHHH IIyTEM KOHTPOJS pHu30chepHOit
MUKpPO(hIOPHI U BIIUsIsI HA OOMEH BelIecTB pacTeHusi. Pusocdepnsiit apdext moxet
HOPOSIBIIATHECA KaK JOJTOBPEMEHHAs KOJOHHU3aIUs pu3ocdephl, YTO BIMIET Ha
KOJINYECTBEHHOE yIyUIIeHHE OTAEIbHBIX MMOKA3aTeNIeil pa3sBUTHS pacTeHus. I puosI
pona Trichoderma ¢ pusochepubiM  3pdexkToM MOryr  obecreynBaTh
JOJTOBPEMEHHYIO 3alUTY daKe IPH OJHOKPATHOM IIPMMEHEHUHU B Hadalle Ce30Ha,
COXPAHSIOTCS Ha KOPHSX, CIIOCOOHBI pa3pacTaThCsi BMECTE C pacTylleil KOPHEBO

CHCTEMOM M 0CTaBaThCs KU3HECITOCOOHBIMH BO BpCM:A BCcel BCTCTAlUN KYJIbTYPHI.
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Takum oOpa3om, OwojoTHYECKHE TMpenmaparbl MOryT ObITH  Ooiiee
3¢ (dEeKTUBHBI, YeM XUMHUYECKHE, B 3alIUTe KOPHEH M YCKOPEHUH POCTa PACTECHUH.
MuxkpoOuosorndeckue npenapaTsl (MUKO(QYHTHIUIBI), COACPKAIINE MHUICIHA U
CIOphl TIOYBEHHOTO Tpuba-cynpeccopa poaa Trichoderma, criocoOHBI TOTABIATH
BO30yaHTENIeH KOPHEBOU M TOYBCHHOW HH(EKITUN.

Bce BrieckazaHHOE CBUACTEIBCTB YET O OOJBIIION IIEHHOCTH TPUOOB pojia
Trichoderma xak o0OBEKTa HCCIIEAOBAHNS OMOTEXHOJIOTUU. A BBIIEIIEHHBIE B XOJ€E
sKcriepuMenTa mrammbl  Trichodérma  harzianum u  Trichodérma  viride
PEKOMEHYyeTCsI MCIOIb30BaTh B BHUJE CIIOPOBO- MUIIEIHAIBHOTO Tpemapara sl

OMOKOHTPOJIA KapTO(ETbHBIX MTOCA/IOK.
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