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TM®OMUILET LECANICILLIUM LECANII J1JIs1 3ALLIUTHI PACTEHUI
OT COCYWIUX BPEJUTEJENA U ®UTONATOI'EHOB
B YCJIOBUSAX TEIIJINLbBI

Tamovana IIIEPBAKOBA,

T'ocyoapcmeennviti Ynusepcumem Monoogul

I'mpomuner Lecanicillium lecanii CNMN-FE-03 (2T20) nposiBisieT BEICOKYHO WHCEKTUIMIHYIO0 aKTHBHOCTb IO
OTHOUICHUIO K 0ax4eBOH TIe M aKapULUHUIHYIO aKTUBHOCTH 10 OTHOLIEHUIO K OOBIKHOBEHHOMY MayTHHHOMY KJICIILY B
yCIIoBHSX Terunibl. CMEpTHOCTH Oax4eBoil T/M Ha 12-e CyTKH IpH KOHIIEHTpanuu padboueii cycnensuun 2x10° criop/
mit cocraBmia 87,1%, npu konueHtpauu 1x107 cop/mi — 91,1%. AxapuiuaHas akTUBHOCTh Ha 12-e CyTKU npu
KOHIIEHTpanuu paboueit cycnensun 2x 108 ciop/mi cocraBuna 86,7%, npu koruneHtpaiuu 1x107 ciop/mi — 92,8%.
I'momunier nposiBisieT GyHTHIUIHYIO aKTHBHOCTD K IIMPOKOMY CIIEKTPY BO30yAHTENel TpuOHBIX Oone3Hel pacTe-
HUil. B 1BOIHOI KynbType ¢ maToreHaMu Ha arapoBOi MUTATEIILHON cpezie 00pa3yloTCs CTEPHIIbHBIE 30HbI PAANYCOM
5-16 mm. lltamMm MoXeT OBITH MCHONB30BaH JUIA MOJIYYEHHUs] OHompenapara Uil 3alUThl paCTEHHH OT COCYIIUX
BpeauTeneld 1 KOMIUIeKca (PUTONAaTOTeHOB B YCIOBHUSX TEIUIHLIBL.

Kniouesvie-cnosa: cugomuyem, wmamm, UHCEKMUYUOHAS, AKAPUYUOHASA, QYHSUYUOHAS AKMUSBHOCMU,
Lecanicillium lecanii.

HYPHOMYCETE LECANICILLIUM LECANII FOR

PLANT PROTECTION FROM SUCKING PESTS AND

PHYTOPATHOGENS UNDER GREENHOUSE CONDITIONS

The hyphomycete Lecanicillium lecanii CNMN-FE-03 (2T20) exhibits high insecticidal activity against melon
aphids and acaricidal activity against common spider mites in greenhouse conditions. The mortality rate of melon
aphids on the 12th day at a working suspension concentration of 2x10° spores/ml was 87,1%, and at a concentration
of 1x107 spores/ml — 91,1%. Acaricidal activity on the 12th day at a working suspension concentration of 2x10°
spores/ml was 86,7%, at a concentration of 1x107 spores/ml — 92,8%. The hyphomycete exhibits fungicidal activity
against a wide range of pathogens of fungal plant diseases. Sterile zones of 5-16 mm were formed in a dual culture
with pathogens on an agar nutrient medium. The strain can be used for biological product manufacturing in order to
protect plants from sucking pests and a complex of phytopathogens in a greenhouse.

Keywords: hyphomycete, strain, insecticidal, acaricidal, fungicidal activity, Lecanicillium lecanii.

Beenenue

[IpakTHuecKku BO BCEX CEIbCKOXO35SHWCTBEHHBIX IMPOM3BOJICTBAX 3aKPBITOrO I'PyHTa KOMILIEKC 0C000
OIMACHBIX COCYIINX BPEAUTEICH OMHAKOB: OOBIKHOBEHHBIH MAyTUHHBIN KIICI, HECKOJIBKO BUIOB TIICH, Te-
TTUYHAs OCJIOKPBUIKA, TPUIICHL — BCE OHM TONM(aru, MoBpekAar0T TEIUIMYHBIE U OpaHKEPEUHbIE KYJIBTY-
pbl. BpenuTenu xapakTepusyroTcsi BRICOKUM OMOJIOTUYECKUM IMOTEHIIMAIOM Pa3MHOXKECHHUSI U 3 TIpe/ieiaMu
TEIUTMYHBIX COOpYyKeHUI. OJHAKO NCKYCCTBEHHO CO3JaHHBIN TeIJIMYHBIN MUKPOKIUMAT C OJIaronpusiTHbI-
MU TeMIIepaTypaMu, OrPaHUYEHHBIN BUIOBOM M COPTOBOM HAOOP KyJIBTYp, OTCYTCTBUE CEBOOOOpOTa, Oec-
CMEHHOE HMCTIOJIb30BaHNE KYJbTUBAIIMOHHOTO CyOCTpaTa — BCE 3TO JAa€T BO3MOKXHOCTh BPEIUTEISAM KPYIJIO-
TOUYHO BOCIIPOM3BOIUTH MOTOMCTBO CO CTPEMHUTEIBHON CKOPOCTHIO. [Ipu 3TOM HEmobop ypoxkas MOKET
nocturath 50% u 6omee [1].

JI71s1 321U ThI TETUTMYHBIX KYJIBTYP OT OMACHBIX BPEAUTENICH MPUMEHSIOT, B OCHOBHOM, XUMUYECKHE NIECTU-
1uabl. OJHAKO MCTIONB30BAHUE XUMUYECKHUX CPEICTB 3alUThl PACTEHUH 0CO00 OMACHO B YCIOBHSX 3aKPbl-
TOTO TPYHTA M3-3a BHICOKOM MX CTOWKOCTH M HAKOTIJICHHSI TOKCUYECKHUX OCTAaTKOB B IPOIYKTaX MPOU3BOJICTBA.
Taxoke ocTaeTcsi OTKPBITBIM BOIIPOC (POPMHUPOBAHUS PE3UCTCHTHOCTH MOMYJISALIMN BPEAUTEICH K IPUMEHSIC-
MBbIM TOKCUKaHTaM. [ToTepsi 4yBCTBUTEIIEHOCTHA MOXKET OBITH JOCTATOYHO OBICTPOI - uepe3 TojI-/Ba Mocie Ha-
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yaJla UCIIOJIb30BaHUSI XMMHKATa MHTEHCUBHOCTh IPUMEHEHHUS 3HAYUTEIBbHO BO3PACTAET B CBA3M C HU3KUM
apdexTom [2].

N3yuenne 6MONIOTHYecCKNX 0COOEHHOCTEN Pe3UCTEHTHBIX MOMYNIALUI BpeaAuTeNel okas3ano 6omnee Bbl-
COKHI TEMIT pa3MHOKEHHsI 0c00ei, (hopMUpYIOMUX 3TH momyssiun. OTMedaeTcsi BOSMOXKHOCTD JUTUTEIb-
HOTO COXPAaHEHHUS BBICOKHMX MOKa3aTesiel pe3UCTEeHTHOCTH MOCe MPeKpalleHrs XUMHUECcKoro mnpecca [3].

3amuTa pacTeHUi OT BpeAHUTENeH B 3aKPHITOM T'PYHTE HCIBITHIBAET OCTPBIN JACPUIMT SKOIOTUYECKU
0e30macHbIX U YPPEKTUBHBIX CPEACTB. AJTBTEPHATUBON XUMUYECKUM TIECTULIUIAM SIBJISIFOTCS OUOJIOTHYe-
CKHE TIperaparhbl Ha OCHOBE TH(POMHUIIETOB. DHTOMOIIATOTEHHBIE TPUOBI pona Lecanicillium (ObIBIIMI KOM-
TUIeKCHBINA BUN Verticillium lecanii) n3BecTHBI KaK MPUPOJHBIE NMATOTE€HBI COCYINX HACEKOMBIX. OTeNb-
HBIE BUBI 3TUX TpUOOB (L. muscarium, L. longisporum, L. lecanii) HalLIu IPaKTUYECKOE MPUMEHEHHE: HA
OCHOBE criop U muLenusi rpudoB Lecanicillium 3a py0exom n3BecTHO 0koio 20-TH HAUMEHOBAHUN pa3iny-
HBIX 9KOJOTMYECKU O€30MACHBIX nPOOYKMOS JUIsl 3alUThl PACTEHUI OT HACEKOMBIX-BpEAUTENeH (KJIeMIH,
TJISA, IMUTOBKA, OCTIOKPBUIKA, IUKA Kl [4]. Kpome Toro, mpemapatsl Ha ocHOBe Lecanicillium criocoOCTBYIOT
YCUJIEHUIO MUKPOOMOJIOTMYECKOM aKTUBHOCTHU IMOYBBI, YTO OJIArOTBOPHO CKAa3bIBAECTCSI HA YCTOWYMBOCTH
pacTeHuil Kk 60J€3HsIM U MOBBIILIEHUH ypoXKaifHOCTH [5].

Lenb HACTOSIIIUX MCCIIENOBAHUHN - OTPENEICHNE WHCEKTUIMIHOW, aKapUIIUIHOW U (DYHTUIIUIHON aK-
TUBHOCTH THomutieTa Lecanicillium lecanii mramm 2T20 1o oTHOIIEHUIO K 0ax4eBOH Tiie, OOBIKHOBEH-
HOMY Ay THHHOMY KJIEIIy ¥ TaTOT€HaM PACTEHHI B YCIOBHUSAX 3aKPBITOTO TPYHTA.

MarepuaJ u MeTOAbI

HccnenoBanusi MpoBOAMINCEH B J1a0OPAaTOPHBIX YCIOBHUAX M 3KCIIEPUMEHTAIBHOM TEIUTMYHOM OJI0Ke
uHCTUTYTa ['eHeTnku, ¢pusznonornn u 3amuthl pacteHnit B 2020-2023 rr. OObEKT HccaenoBaHU — 2H-
TOMOTaTOreHHbI Tpub Lecanicillium lecanii mramm 2T20 — xomieKnuoHHBIN HOoMep B Harnmonanb-
Hoil kommekuuu CNMN-FE-03, BbiaeneH W3 NpUPOAHON MOMYNISALMU OpaH)KEPEHHON OENOKPBUIKH C
MOCJEAYIOIKUM 0TOOPOM METOAOM Maccaxeil uepe3 TecT-Hacekomoe. [IpoBeneHo Tpu maccaxa uepes
0OBIKHOBEHHOTO TIayTHHHOTO Kiema (7etranychus urticae) u Tpu maccaxa depes 6axdyeByto Tito (Aphis
gossypii), MWITaMM TIPOSIBIIET MMaTOTEHHOCTh B OTHOIICHUU OpaHkepeiHoi Oenokpbuiku (Trialeurodes
vaporariorum).

B nanHbIX Hccae10BaHUSIX YHTOMOIIATOTCHHYIO aKTUBHOCTH 'M(OMHUIIETa U3ydYall Ha 0cO0sIX OaxueBoii
TJIM 1 OOBIKHOBEHHOT'O TTayTUHHOTO KJIEINa.

baxueBas s Aphis gossypii Glov. moBpexaeT KIETKH JUCTHEB U MOJIOJIBIX TTOOETOB, BHICACHIBAS U3
HuX cok. [lopaykeHHbIE JTUCTOBBIE IJIACTHUHBI U BEPXYIIKU PACTCHUI CKPYUMBAIOTCA, 3aChIXalOT U OTMHpa-
IOT, LIBETKU U 3aBsI3U OMAaJaloT, oberu nedopMupyroTcs. B mpouecce nutaHus T/IU BBICSIOT CaXapucThle
BEIIECTBA - MaJb WM MEABSIHYIO pocy. Ha 3THX BBIIEIICHUSX MTOCENSIOTCS CAXKUCTBIE TPHOBI, IIOKPHIBAs MO-
BEPXHOCTH JIUCTHEB YEPHBIM CJIOEM, UTO CYLIECTBEHHO CHIKAE€T MHTEHCUBHOCTH (DOTOCHHTE3a M yXYALIAeT
TOBapHbIe KauecTBa MPOAYKIMHU. T — MepeHOCUNK OMACHBIX BUPYCHBIX 3a00JIeBaHU, YeM ycyTryOusercs
HaHOCUMBIN Bpen [1].

OOBIKHOBEHHBIN TTayTUHHBIN Kien| Tetranychus urticae (Koch.) - MUKpOCKOTUYECKHI BPEIUTEIb, Pa3-
Mep B3pOCIIoi ocoOu MeHee 1 MM, UMaro M JIMYUHKY MPOKAIBIBAIOT SIHIEPMUC C HUKHEHW CTOPOHBI JIMCTA
Y BBICACBIBAIOT COK OJTHOBPEMEHHO € 3epHaMU XJI0poduiuia. ITO MPUBOAUT K HAPYIIECHUIO TIpoiiecca GoTo-
CUHTE3a, PacTEeHUsl 0CIa0eBaIOT, UX UMMYHHUTET CHIKAETCS, KYJIbTypa JIEKO MOpa)aeTcs TPUOKOBBIMH,
OaKkTepuaIbHBIMU M BUPYCHBIMU HHeEKIMsIMU. [Ipy MaccoBOM 3aceneHur MayTUHHBIM KJIEIIOM pacTeHUs
MOKPBIBAIOTCSL XapaKTepHOH [UIsl TaHHOTO (putodara mayTuHO#. Bpenurens o0nagaeT BBICOKOH KUByYe-
CTBIO: JIETKO MEPEHOCHUT 3UMOBKY, Ha€T 10 24 MOKOJIEHUIl B ToJl, OBICTPO MPHOOpPETAET PE3UCTEHTHOCTH KO
MHOTHM SIOXMMHKaTaM. BBUly MUKPOCKOIIMUECKUX Pa3MEpPOB TPYIHO JTUATHOCTHPYETCS, YTO objeryaer
€ro pacpoCTpaHEHHE € TI0CAI0UYHBIM MaTepUajIoM, TPYHTOM, Ha OZIEXkK€e NepcoHaa, noTokamu Betpa [1].

Jliis ycTaHOBIIEHUS MOP(OIOTHUYECKUX XapaKTePUCTUK KyJIbTypy rudomuiera L. lecanii BbIpaluBaiu
Ha KapTo(deabHO-1EeKCTPO3HOM, KapTo(deabHO-caxapo3HOM, COJIOJIOBOM arapax u cpeze Yameka B yamkax
[Terpu B TemHoTE Tipu Temmneparype 23-24°C.

Jlia ompeneneHus MHCEKTULIMIHOM aKTMBHOCTU 0 OTHOIICHHIO K 0axueBOl e W aKapUIMAHOM IO
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OTHOILIEHUIO K OOBIKHOBEHHOMY MayTHHHOMY KJIEHIY, IITaMM KYJIbTUBHPOBAIU B JKUIKOM caxapo3HO-Me-
JIACCHOM TUTATENBHOM Cpelie B TeueHHue 96 4acoB Ha IIEHKEpe CO CKOpPOoCThio BpamieHus 180 o6opoTos
B MuHyTY nipu 24°C. Ilo ucrteueHnn nepuoaa KyJbTUBUPOBAHUS Yy MOJIYYEHHON CYCIEH3UHU ONpPEAEISIIN
TUTP (KOJMUecTBO criop B 1 Mi) B kKamepe ['opsieBa. 3arem CyCrieH3UI0 TOBOAWIH 10 HEOOXOAUMOM KOHIICH-
tparuu 10° - 107 pa3baBieHHEeM BOJION M MPUMEHSUIM MPOTHB BPEAWTENICH Ha PaCTCHUSAX Oryplia THOpH-
na Mirabelle B ycnoBusax teruuipl. O6pabOTKy NPOBOAMIM PAHLEBBIM OIMpbICKUBaTeneM oosemom 10 .
Onpenensiiu CMEPTHOCTh BPEIUTENEH B CPABHEHUH C KOHTPOJIEM U XUMUYECKUM 3TajoHoM Vertimec 018
EC [6]. CrarucTrueckyro 00paObOTKy pe3yabTaToB UCCEIOBAHUIA MMPOBOIUIN C IIOMOIIBIO KOMITBIOTEPHOM
nporpammsl Ha atgopme ABC Pascal.

Oyurunuanyto aktuBHOCTh mTamma CNMN-FE-03 (2T20) mo oTHOmIEHMIO K MaTOreHaM pacTeHUi
OTIpE/IeTISUTA Ha arapoBbixX cpenax. OQHON U3 3a7a4 UCCeI0BaHUH SIBIISIIOCH BBIJICIICHUE TATOT€HHBIX TPU-
00B, Bo30OyauTENeH OOJIe3HEN TEIUTMYHBIX KYJIBTYP M3 IUIOOB U MOPaKEHHBIX YacTe pacTeHH U ompe-
JIEJIEHNE 10 OTHOUIEHUIO K HUM aHTaroOHHUCTUYECKOW aKTUBHOCTHU Ipuba L. lecanii METOIOM BCTPEUHBIX
kyneTyp. [lo 1 610Ky rudomuiiera u puronaroreHa pazmeniaiy B ofHoi yaiike [leTpu y cTeHOK HanpoTuB
IpyT ApYTY, KYJIBTUBUPOBAIN B TEUEHUM 15 CyTOK, ONpenesuii MEXaHU3M aHTarOHUCTHYECKOTO B3aUMO-
nevcreus [7].

Pe3yabTarhl u 00CyxKIeHUS

DHToMonaroreHHbIi rudomunet Lecanicillium lecanii R. Zare & W. Gams (2001) BepBbIie ObLIT ONTACaH
B 1899 rony (Zimmermann) xak Cephalosporium lecanii, BnocienctTsuu Obl1 OTHECEH K pony Verticillium
(Zimm.) Viegas (1939), B HacTosiIiee BpeMsi YTBEpKIECHHBIM Ha3BaHUEM poja siBisieTcst Lecanicillium, k
KOTOPOMY MOTYT OTHOCHUTBCSI U30JATHl L. lecanii, L. attenuatum, L. longisporum, L. muscarium vnnu L.
nodulosum. DHTOMONIATOTeH SABJSIETCA MIPEJCTaBUTENEM OTAeNa Ascomycota, knacca Sordariomycetes, OT-
psana Hypocreales, cemeiictBa Cordycipitaceae [8].

I'ndwr rpuba TOHKME, TPO3pavHbIe, CENTHPOBAHHBIC, KOHUIUEHOCIIBI 00pa3yroTCsS U3 BO3MYIIHBIX TU(,
KOPOTKHE MPSIMOCTOsIUNE, HECYT OJHY WM JIB€ MyTOBKU (puanui. B cremonmxcs KOHUAREHOCHaX YnciIo
MYTOBOK MOXET ObITh HeorpaHHueHHO. Duanabl UITIOBUHBIE, CYKEHHBIE K BEpIIMHE, PACTIONIOKEHBI 0]
OCTPBIM YIJIOM Ha IJIaBHOM OCH KOHHIHMEHOCIIA, 1o 2-5 mTyk B MyToBKe. Ha Bepxymike ¢uanug odpasy-
IOTCS1 KOHUIUAJIbHBIE TOJIOBKH CO CKJIIEEHHBIMU B HUX KOHUAUAMU. KOHUIMM MHOTOUUCIIEHHBIE, JIIIUIICOU-
JanbHBIE, OTHOKIIETOYHOBbIE, 2,5-3,5%1-1,5 um. OntumansHas Temneparypa s pocra 21-24°C, npu 33°C
pocT rpuba oTcyTCTBYET [8§].

Ha nurarensHbIX cpefax rudomuier pacteT MeieHHo. Ha kapTodenbHo-1eKCTpO3HOM U KapTogeb-
HO-Caxapo3HOM arapax IpH MoceBe OJIOKOM 00pa3yloTCsl KOJIOHUHU OeJIoro IBeTa OKPYyINIoi (opMbl, BO3-
JOYLIHBIA MULIEJIUN XOPOILIO Pa3BUT, MbIIIHbIHN, MYIIUCTHIN, peBepc OexeBblil. KonoHus nocturaer pazmepa
80x80 MM uepes 4-5 negens. [Ipu moceBe ra30HOM MOTHOE 3apacTaHUE arapoBOM MIIACTUHKY OTMEUEHO Ha
4-5 cyTkn.

Ha cpene conomoBsiii arap mramMM o0pa3yeT Oelibie KOJOHUH Kpyriion (HopMbl, TPO(HIH BBITYKIIIH,
KOHCUCTEHLUs OapXxaTucras, Kpail pecHUTYaThli, oOpaTHas cTtopoHa kopuuHeBas. Ha 15-e cyTku pocra
pu Temneparype 24°C nuameTp KolnoHuU gocturaet 35-45 MM, cpeay KOJOHMH HE OKpaIIMBAIOT, MHOTAA
BBIICIISIIOT SKCCY/AT, pajiuaibHasl CKJIa4aToCTh U 30HAJIbHOCTh HE BhIpaxkeHa. Hauano ciopoHomieHus or-
MEUYEHO Ha 5-¢ CyTKH, 00mibpHOE — Ha 10-15-¢ cyTkwm.

Ha cpene Yaneka mramm obpa3yeT Oenble KOJIOHUU NMPaBUIBHONW OKPYIIION (hopMbl, MULIEIHUN OeIbIid,
TOHKHH, MOJI3y4Hid, pa3BUT c1a0o.

B pe3ynbrare ObU10 OTMEUEHO, YTO I XPAHEHUs KyJIbTYpbl L. lecanii 1 1a00paTOPHBIX 3KCIIEPUMEHTOB
MOYHO HCIIOJIb30BaTh MPOCThIE MUTATEIbHbIE CPEIbl: KapTOo(eTbHO-1eKCTPO3HBIN, KapTO(eIbHO-CaXxapo3-
HBIW W COJIOJOBBIN arapsl.

[Ipu nHGUUMpOBaHUM OCOOEH TN NepBble NPU3HAKKU MOPAKEHHs 3aMETHBI Ha 5-6 CyTKH, HaceKoMoe
YepHeeT, a BOKPYT Hero nosieisercs 0enblii 00010k n3 mutenus rpuda. Ha 10-12 cyTku O6emnblit mymumcTsIi
MULEIUH TTOJHOCTBIO MOKPBIBAET TEJIO BPEAUTENSI M HEPEAKO PACIIPOCTPaHsAeTCs Ha 2-4 MM 3a ero npeje-
nel. ['udsl rpuba yaepxuBaroT HACEKOMOTO Ha JIMCTE pacTeHus (puc. 1, a, b).
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[Tpu wHQUIHPOBAHMH MAYTHHHOTO KJEHa JNeicTBHE rpuba MPOSBISLETCS aHAJOTHYHO ACHWCTBUIO HA
0ax4yeBoOi TiE, M3-3a MHUKPOCKOIIMUECKUX Pa3MEPOB BPEIUTEIS HAONIOAECHUS MPOBOAMIN B I0JIE€ 3PEHUS
MUKpockorna (puc. 1, ¢).

Puc. 1. Bpeaurenu orypua: a) — 6axyeBasi TJis 10 00padoTkm, b) — DaxueBas s, odOpocuiass Mu-
nesarem rpuda L. lecanii CNMN-FE-03 cniycrst 12 gueit mocsie 00padoTku, ¢) — mayTHHHBIN Kjell B
noJsie 3peHnsi MuKkpockona, X100, odopacranue rugpomunerom L. lecanii

r Fam

w *,

e L

a. b. c.

MexaHusM Napa3uTUYECKOTO JEUCTBUS HHTOMOIIATOTEHHBIX TI'pubOB popa Lecanicillium cocTOUT B
cieayromeM: o0pa3oBaBIIMecs B KOHUHAIbHBIX TOJIOBKAX KOHUIMHM UMEIOT CIU3UCTYIO TIOBEPXHOCTh U
XOpOIIO MPHIUMAIOT K Telxy Hacekomoro. [locie mpuiumaHust KOHUIUS IPOpacTaeT U pocToBas TpyOka
BHEJPSETCA B XUTUHOBBIN MMOKPOB, IPOHUKAET B MOJIOCTh TeJIa BpeAUTENs, 00pasys anpeccopuu. B mecte
MIPOHUKHOBEHUS] POCTOBOW TPYOKHM CHHTE3UPYIOTCS THAPOIUTHYECKHE (pepMeHTh! (IpoTeasbl, JUMa3bl U
XUTHUHA3bI), yYaCTBYIOIIUE B JeTPpagallii KOXKHBIX TIOKPOBOB. B monoctu Tena B remonmuMpe oOpas3yroTcst
rudanbHble Tela — OJ1aCTOCIOPHI, KOTOPbIE TOKaMU KPOBH Pa3HOCATCS IO Tely Bpeautens. B ator nepuoa
rpud MpoxyLHUPYET TOKCUHBI, TPUBOSIINE XO3IUHA K THOEIH, TIOCIIe YeTro MPOUCXOIUT AKTUBHAS KOJIOHH-
3alusl OpraHoB M TKaHei. B mepByro ouepenp rpud 3acemsieT KUPOBOE TEJO, 3aT€M KHIICUYHUK, MaJIbITH-
THEBBI COCYbl U OCTalibHbIE Oopranbl. [lociie KonoHu3auu BHYTPEHHUX OpraHoB, TH(bI SJHTOMOIIATOTeHA
MIPOPACTAIOT Ha TOBEPXHOCTh KyTHKYJIBI HACEKOMOTO U TPYIl oOpacTaeT OesbIM MulienueM rpuda L. lecanii.
Jlnisi akTUBHOTO pocTa TH(OoMHIIETa M TIOPAKEHHUS BPEAUTENICH HEOOXOIMMa OTHOCUTENbHAS BIAXXHOCTh
BO31yXxa He MeHee 85% [8, 9, 10].

JUist IpMEeHEHHsI B YCIOBUAX TETUTUIIBI I'PUO KYJIBTUBUPOBAJIH B KHJIKOU MUTATEIbHOM Cpesie Ha 1Ieiike-
pe B TeueHue 96 JacoB. Y NOITYYEHHOW CYCIIEH3UH OIMPEICIISUIA TUTP METOIOM IMOJCUeTa KOHUIUH B TI0JIE
3peHHs MUKPOCKOIIA B Kamepe [ opsieBa, mpeaBapuTe/IbHO MOATOTOBUB pa3BeacHue Bomoi 102, Tlo pesyinb-
Taram nojcyera TUTp coctaBmia 1,6x10° cop/mi.

ITocne 06pabOTKM pacTeHui orypia NpoBeICHHBIE YIeThI TOKA3aJIi BICOKYIO HHCEKTUIIUIHYIO aKTHB-
HocTb Tpuba L. lecanii CNMN-FE-03 o oTHOImeHuto k 6axueBoii Tiie. CMEpTHOCTh BPEIUTENS HA 7-€ CyT-
KU TP KOHIEHTpaimu pabdodeit cycnensun 2x10° cop/mn cocraBuina 70,9%, npu koHueHTparmu 1x107
cniop/mi — 78,6%. Ha 12-e cyTtku cmepTHOCTH cocTaBmia 87,1% u 91,1%, cooTBeTcTBeHHO. B XriMmueckom
stanone rubenp Bpeautens cocrasuna 100%, B konTpose — He npesbimana 8,3% (tadi. 1).

Ta6auna 1. Uncektunuanas akruBHocTh rpuda L. lecanii CNMN-FE-03 (2T20) no oTHOLLIEHUIO
K 0ax4eBoO Tie.

Konuenrpanus - ja/ra, CMepTHOCTH 1O CYTKaM, %
Bapuant
Tutp - cnop/ma 7-€ CYTKHU 12-e cyTKkH
KonTposb - 5,0 8,3
Ortanon Vertimec 018 EC|1,0 100 100
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L. lecanii 2x10°8 70,9 87,1

L. lecanii 1x107 78,6 91,1

HCP, . 4,9 4,3

OOBIKHOBEHHBIN MAayTHUHHBIM KJIEN[ TakKe MPOSBUII YyBCTBUTEJIBHOCTh K dHTOMoMAToreHy L.lecanii.
AxapuIu/Has aKkTUBHOCTh Ha 7-€ CYTKHM TPH KOHICHTpaluu padoueit cycnensun 2x10° cop/mia cocra-
BuiIa 66,7%, npu xoHnentpanuu 1x107 cnop/mit — 79,8%. Ha 12-e cytku cMepTHOCTB cocTaBuia 86,7% u
92,8%, coOoTBETCTBEHHO (Ta0II. 2).

Tabauna 2. AkapunuaHas akTuBHocTh rpuda L. lecanii CNMN-FE-03 (2T20) no oTHOILIEHUIO K
00bLIKHOBEHHOMY NAayTHHHOMY KJIEIILY.

Konuenrpanus - ja/ra, CMepTHOCTH 1O CYTKaM, %
Bapuant
Tutp - cnop/ma 7-e CyTKH 12-e cyTKH
KonTposb - 4.0 8,0
Ortanon Vertimec 018 EC| 1,0 100 100
L. lecanii 2x10° 66,7 86,7
L. lecanii 1x107 79,8 92.8
HCP, 6,4 7,1

[TomyueHHBIE pe3yabTaThl CBUACTEIBCTBYIOT O TIposiBieHnH mTamMmMoM L. lecanii CNMN-FE-03 Brico-
KO MHCEKTHUIIMIHON aKTUBHOCTH IO OTHOIIICHHUIO K 0aX4EeBOM TJI€ M aKaPHUIIMIHOW aKTUBHOCTH 10 OTHOIIIE-
HUIO K OOBIKHOBEHHOMY MayTHHHOMY KJICIIYy B YCJIOBHUSX TCTUIMIIBI.

[Tpu onpenenennn pynarunuanoi aktuBHOCTH mTamMmMa CNMN-FE-03 1o oTHOIIEHHO K TaTOr€HaM Te-
TUTMYHBIX PACTEHUH METOJIOM BCTPEUHBIX KYJIBTYp ObLIO YCTaHOBIEHO, YTO TU(hOMULET L./ecanii posiBiIs-
€T AaHTarOHMU3M K HEKOTOPHIM NTaTOT€HaM M OCHOBHBIM MEXaHW3MOM aHTAarOHUCTUYECKOTO B3aUMOICHUCTBUS
¢ BO30yauTensaMu Oose3Hel sABiseTcss aHTHOM03. AHTHOMO3 — ATO TMpoliecc, MPU KOTOPOM I'pUOBI-aHTaro-
HUCTBI CHHTE3UPYIOT MPOTUBOMUKPOOHBIC METAOOIUTHI JIsl YHUUTOXKCHHSI WU TOJIaBJICHHsI POCTa MaTo-
TEeHHBIX MUKPOOPTaHU3MOB 0€3 (hM3HUeCcKoro KOHTaKkTa. [Ipn aHTHOMOTUYECKOM aHTarOHU3ME ITPOUCXOAUT
3aMeJIeHHe POCTa KOJIOHUY MaToreHa Ha HEKOTOPOM PACCTOSHUU OT KOJIOHMH aHTaroHHWCTa U 00pasyercs
30Ha, B KOTOPOW POCT MaTOreHa He HaOII0aeTCsl BCISICTBUE BBIJICJICHNSI aHTATOHUCTOM aHTUOMOTHYIECKUX
BemecTB [7]. 30Hy MOAABICHHS pOCTa TECT-KYJIBTYp U3MEPsUIA B MM (Tadu. 3).

Tabonuna 3. ®yurunuaHas aktuBHocTh mrtamma L. lecanii CNMN-FE-03 (2T20) no oTHOmIeHn1o
K (pMTONATOreHaM B ABOMHOM KyJbType.

TecT-KyJbTYpa 3oHa nogasyieHusi pocTa Ha 15-e CyTKH, MM

1 | Albifimbria verrucaria (Myrothecium) 5+0,3
2 |Alternaria sp. 16+£0,4
3 |Ascochyta cucumis 6+0,3
4 | Botrytis cinerea 0

5 | Fusarium gibbosum 14+0,4
6 | Fusarium graminearum (30Ha JIU3UCa) 14+0,6
7 | Fusarium oxysporum 13+0,7
8 | Fusarium solani 12+0,3
9 | Fusarium sporotrichioides 12+0,8
10 | Fusarium verticillioides 6+0,4
11 | Pythium sp. 0

12 | Rhizoctonia solani 0

13 | Sclerotinia sclerotiorum 6=+0,3
14 | Thielaviopsis basicola 8+0,6
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OpHUMU 13 TOCTOSHHBIX NMATOT€HOB TEIJIMYHBIX KYJIBTYp SIBISIOTCS TpuObl pona Alternaria Nees.,
MOPa)Kal0T MHOTHE KYJIBTYpPBI, BbI3bIBAsI MSTHUCTOCTU: HA CTEOJISX TOMATOB, JIUCTHSIX M IIOJOHOXKKAX
MOSIBJISIIOTCA ISITHA KOPUYHEBOTO 1IBETA, HA IUIOJAX — CyXHE€ pacTpeckuBaroluecs nsatHa. Ha nucteax
OTypLIOB ISITHA MOTYT MOKPBIBATh MOJOBUHY JUCTOBOW IUIACTUHBI, HapylIaeTcs mpolecc GOTOCUHTE?A,
3amemnsercs opMupoBaHUe 3aBsi3ei U maoa0B. Ha muCThAX KamycThl 00pa3yroTcs MATHA KOPUYHEBBIX
LIBETOB, CEpEe/IMHA MATEH COXHET M KPOIIUTCA, B pPe3ylbTaTe 00pa3zyloTcsi CKBO3HbIe oTBepcTus. [locne
yOOpKH Ha XpaHEHUE KOYAaHBI KayCThl HAYMHAIOT THUTH [11, 12]. MccnenoBanus aHTU(YHTATBHON aK-
TUBHOCTH L. lecanii MO OTHOILIEHUIO K U30JSTY Alternaria sp., BBIACICHHOMY M3 JUCThEB TOMara, Io-
Ka3aJld YyBCTBUTEIbHOCTH IaTOTEHA K aHTaroOHUCTY, TUAMETP CTEPHJIbHOM 30HBI B ABOWHOM KYIBType
coctaBuia 16 mm (Tabun. 3, puc. 2, a).

Puc. 2. AuTHQyHranbHasg akTHBHOCTb rudomunera L. lecanii mo oTHomeHuIo k ¢puTONaTOreHamM
TeIUINYHBIX KYJBLTYp: a) - Alternaria sp., b) - Fusarium oxysporum, c) - Fusarium solani

Fusarium oxysporum Schltdl. — Bo30yauTens ¢py3apruo30oB, THHICH, TPAXCOMUKO3HOTO YBSIIAHUS MHO-
THX KyJIbTyp. B yCIIOBHSX TEIUIHMIIBI HA OTypIle pacpOCTpaHEeHa Cenuain3upoBanHas Gopma Fusarium
oxysporum f.sp. cucumerinum Gerlagh & W.J. Blok — Bo30ynuTens Tpaxeomukosa orypua. @y3apuo3Hoe
yBsiTaHUE TOMATOB BBI3BIBACT Fusarium oxysporum f. sp. lycopersici W.C. Snyder et H.N. Hansen, ¢hyzapu-
o3 nyka - F. oxysporum f. sp. cepae (Schlecht.) Snyd. et Hans. [12]. ITaToren BblaeneH U3 pacTeHuUs Orypua,
MIPOSIBUIT UyBCTBUTEIBHOCTH K L. lecanii, 30Ha mofaBieHus pocta coctaBmia 13 mm (tabm. 3, puc. 2, b).

Fusarium solani (Mart.) Appel et Wr. — pactipocTpaHeH TOBCEMECTHO, BO30OyIUTENb (y3apruo30B MHO-
TUX KyJIbTyp: KOPHEBOM THUJIM paccabl Oryplia, KOPHEBOW U MPUKOPHEBOM THUIM cTebnelt orypua, Qy-
3apHO3HOTO YBSJIaHHMsI TOMAToB, Nepla, OaknaxaH, kaprodesns. B qBoiiHol KynbType ¢ rudpoMunerom L.
lecanii oOpa3yet crepuibHyI0 30HYy 12 mm (Tabm. 3, puc 2, ¢).

Fusarium sporotrichioides Sherb. — MHOTOSAHBIN B, Opa)KaeT pa3IMUHbIE PACTEHHs, B UUCIIO KOTO-
PBIX BXOSAT OBOIIHBIC, TEXHUYECKHUE, IIOAOBbIE KYJIBTYpbl, 36pHOBBIC 3J1aKH, KapTodeb, IpOoayLupyeT
MUKOTOKCHHBI. 30T BBIZIETIEH U3 TUIOAA CIIAJKOTO TIepIia, 30Ha OTCYTCTBUS pocTa ¢ L. lecanii coctaBuia
12 mm (Tabmn. 3, puc. 3, a).

Fusarium gibbosum Appel et Wr. siBisiercst Bo30yauTeneM Qpy3apruo30B pa3iIudHbIX KyJIbTyp — COCTaB-
JIIET KOMIUIEKC THUJIE KOPHEBOW M MPUKOPHEBOW YaCTEl PacTEHH Orypua, ropoxa, Cod, JIOBCXOJOBOM
THUJIM JTyKa, CyXOl THUIIK KiIyOHel kaprodens [12]. BrigeneHn u3 npuKopHEBOW YacTH pacTeHUs OTryplia,
30Ha OTCYTCTBUS pocTa ¢ L. lecanii coctaBuna 14 mm (tabmn. 3, puc. 3, b).

Bosoynurens Sclerotinia sclerotiorum (Lib) de Bary BeI3bIBaeT 3a00sieBaHue Oeiasi THHJIb MHOTHUX
KYJBTYP B 3aKPBITOM M OTKPBITOM I'DYHTE, OHO BXOJIUT B KaTErOPHIO HAMOOJee OMACHBIX MATOJIOTHH
pactenuil. Mudexuusa pa3BuBaeTcs Ha J000HM YaCTU pacTeHUs, 3HAYUTEIBHO CHI)KACT YPOKAMHOCTbD.
[TaTroren BbIZIENICH U3 MMOPAYKEHHOM 3aBsI3U OTYplia, 30HA OTCYTCTBUA pocTa ¢ L. lecanii cocTaBuiia 6 MM
(Tabmn. 3, puc. 3, c).
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Puc. 3. AuTudynraibHasi akTuBHOCTH rTudgomunera L. lecanii no orHomenunio k ¢puTonaroreHam Te-
INIMYHBIX KyJbTYp: a) - Fusarium sporotrichioides, b) - Fusarium gibbosum, ¢) - Sclerotinia sclerotiorum.

N =

Ascochyta cucumis Fautr. et Roum. — Bo30yauTenb acCKOXUTO3a Orypua, 3a00JeBaHUe XapaKTepHO A
TEIUIUIL, CUMIITOMBI TPOSIBIISIFOTCS HAa BCEX OpPraHaxX PacTeHHUs B MEPHOJ IUIOAOHOLICHUS: HA CTEONSIX U
JHUCThAX 00pa3yroTcs OKpyIIible, OBICTPO pa3pacTaroliuecs MATHA, CTEONH PACTPECKUBAOTCS U BBIIEIISIIOT
9KCCyJaT KOPUYHEBOTO L[BETA, TKAHW Malepupyrorcs. JIMCTbs MOTyT mpuoOpeTarh XJIOPOTUYHYIO OKpa-
CKY, CTAHOBSITCSI JKEJITBIMU WJIM KPACHBIMU, TEPSIOT Typrop M yBAJArOT. Y TOPaKEHHBIX IUIOJIOB BEPXYIIKa
CTAaHOBUTCSI MSATKOM, B MSIKOTH 00pa3yeTcsl ISTHO PAKABOI'o IIBETA B KOTOPOM pa3BUBAETCs OakTepHallbHas
T'HUJIb, Ha OOJIBHBIX OpraHax o0pa3yeTcs MHOKECTBO MUKHU. 3a001eBaHue IPUBOIUT K THOETTN PACTEHUH,
YXYALIEHUIO Ka4eCTBA II0/10B, 10J1s1 HECTaHAapTHOU npoayKuuu yBennuusaercs 10 50% [12, 13]. Ilatoren
BBIJICJICH M3 PACTEHHS OTyplia, 30Ha OTCYTCTBHsI pocTa ¢ L. lecanii coctaBuna 6 MM (Tadi. 3, puc. 4, a).

Fusarium graminearum Schwabe — Ha OBOIIHBIX SIBJIsI€TCS BO3OyauTeneM (y3aprno3HOi THUIN TUIO0B
TBIKBEHHBIX KynbTyp [14]. Ilpu cosmecmmnom pocme ¢ L. lecanii mocne CMBbIKaHUS KOJIIOHHH 00paszyeTcs
30Ha jgusuca 14 mm (tabm. 3, puc. 4, b).

Thielaviopsis basicola (Berk. et Broome) Ferraris — Bo30yaurens 4epHONH KOPHEBOI THUIIN THIKBEHHBIX
KyJIBTYp, TOMAToOB, (hacoyu, paccapl Tabaka U MaXOpKH, BBI3BIBAET MACCOBOE 8blNA0eHUe PACEHUU 8 nap-
HUKAX, COCMABIslem KOMNIeKC NAmo2eH08 MUKO3H020 yeadanus momamos [14]. BeiieneH u3 nopaxxeHHON
paccajpl TOMaToOB, B IBOMHOM KyIbType Ha acapu3o8antoll cpede uyscmeumenvHocmu K L. lecanii He mipo-
SIBUJI, @ TIPH ONPENeICHNH (PyHTHIUIHOW aKTUBHOCTH JKUJIKOW KyJIBTYphl ¢ THTpoM 1,6%10° ciop/mi me-
tonom auddy3uu B arap, o0pa3oBaBIIMECs B MPOIECCE KyJIbTUBUPOBAHUS META0OIUTHI CACPKUBAIA POCT
naTroreHa ¢ o0pazoBaHMEM CTepHIIbHON 30HbI 8-10 MM (Tabm. 3, puc. 4, ).

Puc. 4. AurndynranbHasi akTuBHOCTh ruomunera L. lecanii mo oTHOIeHHIO K (pUTONATOrCHAM
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Albifimbria verrucaria (syn. Myrothecium verrucaria) — MOXXET TIOpakaTh BCE YaCTH PAaCTCHUI: Ha JU-
CTBSIX 00pa3yIOTCs MATHUCTOCTH, HEKPOTHUYHBIE YYAaCTKU MOTYT BBINIAaTh, 00pa3ys AbIpYaTocTs, [pu mo-
paskeHHH cTeOel Ha YepeHKaxX M BEpXYyIIKax MOTYT 0Opa3oBBIBAaTbCS BOJSHBIC SI3BBI, KOTOPHIE MO3IHEE
CTaHOBSITCS BJABIICHHBIMH CyXUMH HEKpo3aMu. [Ipu mopaXeHnu COYHBIX IIOAOB (TOMAThI) 00pa3yroTCs
BIIABJIICHHOCTH, KOKHIIA TIJIOJIa pacTpecKUBaeTcs, 00pa3yloTcs sI3BbI, IUIO/ cTHUBaeT. Ha TBepabIxX miuogax
(GaknaxkaH, oryper) oOpa3yroTcs MATHA, MOTYT 0Opa30BbIBATHCS MEPETKKU, M3-3a YEro IIoAbl Ipruoo-
peTarT ypomuByo (Gopmy u BeIOpakoBbIBatOTCS. CeMeHHass MHGEKIUS BBI3BIBACT JOBCXOJOBYIO U TIO-
CJIEBCXO/IOBYIO TM0OEJIh MPOPOCTKOB, CTEOJIEBYIO THUIIb, THOETh TOUYKU POCTA, sI3BBI HAa KOpHsX. [ pubsI pona
Albifimbria sBASIOTCS MPOAYLIEHTAMU MAKPOIIMKINYECKIX TPUXOTEIIEHOBBIX MUKOTOKCHHOB [ 15]. Ilaroren
BBIJICJICH U3 CEMSIH OTypIia, 30Ha OTCYTCTBUS pocTa ¢ L. lecanii cocTaBuia 5 Mm.

[Ipu onpeneneHnu GyHrUIUIHON aKTUBHOCTHU L. lecanii IO OTHOIIEHHUIO K 0CO00 BPEIOHOCHBIM HaTo-
reHam Botrytis cinerea, Rhizoctonia solani v Pythium sp. 00pa30BaHUs CTEPUIBHBIX 30H HE MTPOUCXOIUIIO,
KOJIOHU3AIMH KYJBTYpP IPYT APYroM OTMEYEHO HE OBLIO.

Kak crnenyer u3 momy4eHHbIX HaHHBIX, TUGOMHUNET L. lecanii mramm CNMN-FE-03 (2T20) oGmanmaer
BBICOKOH (DYHTMUUAHON aKTUBHOCTBIO MPOTHUB IIMPOKOTO CIIEKTpa BO3OyauTeNe rpuOHbIX Oone3Hei pac-
TeHuM: (y3apruo30B, MATHUCTOCTEN, TPAXEOMUKO3HOIO YBsIIaHUs, THUJIEH KOpHEH, cTe0sel U M10/10B.

BoiBOABI

I'udomuner Lecanicillium lecanii CNMN-FE-03 (2T20) nposiBiisieT BBICOKYI0 HHCEKTUIIMIHYIO aKTHUB-
HOCTH 110 OTHOIIEHUIO K 0axueBol TJe U aKapUIMAHYI0 aKTUBHOCTH 10 OTHOLIEHUIO K OOBIKHOBEHHOMY
MAayTUHHOMY KJICIy B YCJIOBUSX TeTUIbl. CMEPTHOCTHh 6axueBOi T Ha 12-€ CyTKU MPU KOHIIEHTPAINH
paboucii cycniensuu 2x10° ciop/mi cocraBuna 87,1%, npu kornentpanuu 1x107 cop/ma — 91,1%. Aka-
PUIMIHAS aKTUBHOCTh Ha 12-e CYTKH MPHU KOHIICHTpAIuu padoueli cycnensuu 2x10° cmop/mir cocraBmiia
86,7%, npu kouueHTparuu 1x107 ciop/mi — 92,8%.

I'udomunier nposiBigeT PyHIMIUIHYIO aKTUBHOCTh K IIMPOKOMY CHEKTpPY BO30yauTenell rpuOHbIX 00-
JIe3HEH pacTeHUH, B IBOWHON KYJIBType C TaTOTCHAMU Ha arapoBOM MUTATEIIBHON cpefie 00pa3yroTcsl CTe-
PWIbHBIE 30HBI pagrnycoM 5-16 mm. IIITaMM MOXeT ObITH UCTIONIB30BAH VIS MOIYYeHHUs Ouorpenapara Jiis
3alUThl PACTEHUH OT COCYIIMX BpeIUTENIel U KOMIUIEKCca (PUTOMATOT€HOB B YCIOBUSAX TETLIUIIBL.
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