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obnapaer BBICOKYIO0 aKTMBHOCTb KO BCEM ¢wrona'roreHaM (22-
34 mm).

Takum 06pa3om, MUKpOOPraHn3Mbl ~ AKTUBHbIE AHTATO-
HUCTBI 06/1aa0T CBOMCTBaMM, BECbMa skeniaTe/lbHbIMMU JI/1A MU=

TPUBbI POJIA FUSARIUM

Benocoxos A.D."?, Apmeesa M.M.", [lonzos A.M. 5

'Mockosckuti 20Cy

BBegenue

Cyxas rHWIb KITyGHel — OJHO 13 BaKHei X 3a60/1eBaHM i
KTybHeit kKaprodens. B mopassaomeM 60MbIIMHCTBE CIyHa-
B OHa Bbi3biBaeTcsA rpubamu u3 poga Fusarium. Dysapuymbl
— TpymIa, KpaitHe C/I0)KHas i uaeHTuduKaumm, B CBAMN C
9eM CHCTeMaTu3alyusa JaHHBIX O PaclpOCTPaHEHHOCTH BU/IOB
Fusarium na kny6HAX KapTodess ABIAETCA 3aTPYHUTENbHON.
Mopdonorngecknx KpuTepueB, Kak MpaBusio, HeOCTaTOMHO
Aaxe IUIA ompefeneHus Qy3apuyMoB 10 yPOBHA KOMIIIEKCA
Buji0B. JI/I TOYHOIO ONpeJieNieHus BUNOBOTO COCTaBa HeOO-
XOIMMO TIPMBJIEKATh MOJIEKY/ISIPHBIE METOJbl, CaMbiil pacipo-
CTpaHeHHSBI U3 KOTOPBIX — aHaIM3 BUAOCTELMGUIHBIX MO-
cneposarensHocTeit ydactkos JIHK. I1pu aTom paspeuraioniasi
criocob6HOCTh pasHbix pernoHoB [JTHK cmipHO OTIMYAETCA.
Llenbio HacTosmiel paboTs 6610 U3yYeHye BUOBOro COCTaBa
rpuboB poxa Fusarium, BhIIETIEHHBIX KaK C BHEIHE 3[J0POBBIX
KTyOHelt, Tak ¥ ¢ KIyOHel C CUMITOMaMy CyXo¥ THWIM, TI0
MOPONOTMIECKIM ¥ MOJIEKY/IAPHBIM MIPY3HAKAM.

Marepuaibl 1 METOJbI.
Kimy6um 661 cobpaHbl Ha NO/AX B CIENMa/IM31POBaHHBIX

KOMMEPYECKVX ¥ JIMIHBIX TIOACOGHBIX XO3ACTBAX U B XpaHu-
mmiax B nepyof ¢ 2014 nmo 2021 rof B pa3/M4IHBIX pErMoHax.
Kaxzas npoba npefcTassna coboit 5-10 kiyGHeit, BKIoYas
KIy6HY C CMMITTOMaMy IOPKEHNA M BHELIHE 3[0pOBbIC, 6e3
cummTOoMOB TIopakeHysA. KiybHn TmaTelbHO OTMbIBAIM U
HOBEPXHOCTHO CTEPWIN30BA/IM, TIOC/IE JEr0 KyCOuKM KTybHei
BBIPE3a/IMCh CTEPIBHBIM HOXXOM ¥ IIOMEIa/IUCh BO BaJKHbIE
Kamepbl Ha 2—4 CyT. IIpy KOMHATHO¥ TeMIIepaType, mbo cpasy
Ha cpeny. [l BUIE/IeHNA YACTHIX KYIBTYp MCIIONb30BANUCH
gamxyu [lerpu co cpenoit PSA ¢ fobaBienyeM aHTHOMOTHKE
(Terrasonpms; 20 mr/n). VigenTnduxauus mo mopdornoru-
geckyuM TpW3HAKaM NPOM3BOJMIOCH Ha Cpefax PDA, PCA n
SNA nocie uHKybGaiym B Tedenue 7-10 CyToK Ha CBeTy npu

25°C. Tomygerme [THK 9MCTBIX KynbTYp rpub0oB pou3BOIM-
70Ch, Kak omycaso B [1]. B kagecTse cienmnyeckux y4acTkos

JIHK 1 MONeKy/IAPHO MACHTH(PUKALIN M30IATOB VCIIO/b-
sosa/m rers b-tub (mpaiivepst Btu-F-FO1 u Btu-F-R01, [2]) n
tefl (EF-1 u EF-2, [3]). Vinentuduxauys npoBoaniach myrem
CexBeHMpOBaHNA aMIUTMQUIMPOBAHHBIX y4aCTKOB 110 CaHrepy
31 CpaBHeHHMA MOMySeHHbIX II0C/IEI0BATENBHOCTEI! C OC/Ief0Ba-
TeTBHOCTSAMY THMIIOBBIXINTaMMOB B 6ase nanHbix GeneBank.
OnpeiefieHse NaTOTEHHOCTH. VICIONMBb30BaMM YMCThIE TH-

ApONOHHBIE MyEMKIYOHM KapTodena 6e3 moBpexmeHmiL.
KiyOuu norpyxan B 2% pacTBOp TMIIOX/IOPUTA HA 5 MUH. 15
IOBEPXHOCTHOM CTEPWIM3ALIM, ONONACKMBANN CTEPUIBHON

BOJIO# ¥ BBICYIIMBAINCDH Ha BO3JyXe. Kiy6uyu madunmposa-
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KpOOPIaHU3MOB, IPUMEHAEMBIX B paspaboTke G1onormyecyyy
cpepcTB KOHTPO/IA npoTUB GUTONATOrEHOR ToMatOR, KOTOPB i
ABnSETCA OfiHa M3 Hambonee HMPOKO PaCHpoCtpaneyiyy
OBOIHBIX KY/IBTYP B MUPE U Yabexucrana,

HA KJIYBHAX KAPTO®E/IA

Mucnascxuii C.M.”, Anbanmos LIL?, Kypuaes M.JL.%, Koxaegq

JLIO.", Yyounosa E.M.”, Enanckuii C.H,",
dapcmeennbitl yHusepcumenm umenu M.B. Jlomonocosq
2poccutickuil ynusepcumem 0pysw6ut napodos. Mocieq

Kry6Hs TIOMeLa/Iv Kari/io CyCrieH3uH. Ha xourponbubie kiy6-
Hyt TIOMeIANACh Karuis crepuibHoi Bojipl. Oba Tecta ¢ nndy-
LMpOBaHHBIMM KyGHAMY MHKYOUPOBA/IN BO BIAKHON Kamepe
B Tpex NMOBTOpPHOCTAX B TeMHOTE Npy Temieparypax 12 C' y
25-30 C°. PeaynpTarhbl T€CTa PErUCTPUPOBANIUCH Ha 40 cyTkn.

TecTupoBanue yCTOAUNBOCTHU K tnabenasony. Tectuposa-
Hye LITAMMOB Ha YCTOMYMBOCTD K GYHTUIMIAM IPOBOJWIN Ha
arapu3OBaHHOM NUTATENbHON CPEJie. Vicnionb3oBanu npenapar
Vimnkap, KC. 9101 mpenapar COEPHKMT TAKKE UHCEKTULM)]
VMUAK/IOTIPU/, HO TIPOBEleHHbIE HAMV paHee IKCIIEPUMEHThI
[IOKa3a/Iu, YTO OH He BusAeT Ha pocT rpubos. [lis rectupo-
BaHMA UCIIONb30BA/M YALIKM C KOHLEHTpauymeit gyuruumia
cpenie 1, 10, 100 ppm 110 A€ACTBYIOIIEMY BEIIECTBY, B TPeX 110-
BTOPHOCTAX /1A Ka/KOTO HITamMma. PajinanbHbIil Ipupoct Ko-
oHMit Tpnba Ha KaX/I0# KOHIEHTPALMy 3aMepA/IN MoC/e MH-
Kybauyy B TedeHue 7 CyTOK Npu 25°C (160 B MOMEHT, KOrjia
IvaMeTp KOoHuM Ha 6ecHyHIMIMAHOM KOHTPO/IE COCTaB/IAT
okono 70% muamerpa damku). IlomyyeHnbie JaHHbIe UCTIOND-
30Ba/m 1A pacyera nokasarens EC50 — koHueHTpauuu dyH-
TMIMA, B 2 pasa 3amMeIAIoLIeil pafiuabHbIA IPUPOCT KO/O-
HVM OTHOCUTE/IbHO KOHTPOJIA.

Pesynbrarei u 06CyKaeHMne
Pasnoobpasue BupoB Fusarium Ha KayOHAX KapTodes.
Bcero 6b10 M30/MpOBaHO ¥ M3ydeHo 73 mTamma Fusarium
spp., BbIIENEHHBIX U3 KayOHeit Kaprodena us ABCTpaiui,
Boernama, Mockosckoit (MO), Kamyxckoit, Kocrpomckoi,
ActpaxaHckoit, Bpanckoit, u Tynbckoii, obnacreit, KpacHonap-
ckoro u Kamuarckoro kpas u Pecriybnuku Appires u Pecrry-
6mxu KpbiM. Bbuiy BIsB/IEHBI IITAMMBI C/IEAYIOLINX BUJIOB:
»  Fusarium redolens Wollenweber
»  Fusarium incarnatum-equiseti SC:
E incarnatum (Desm.) Sacc.
E equiseti (Corda) Sacc.
E. flagelliforme J.W. Xia, L. Lombard, Sand.-Den., X.G.
Zhang & Crous
Fusarium clavum J.W., Xia, L. Lombard, Sand.-Den.,
X.G. Zhang & Crous;
»  Fusarium oxysporum SC:
E. oxysporum Schltdl.,
E curvatum L. Lombard & Crous,
E nirenbergiae L. Lombard & Crous;
»  Fusarium lateritium SC:
Fusarium lateritium Nees
»  Fusarium nisikadoi SC:
E. commune K. Skovgaard, O’'Donnell & Nirenberg,
E inflexum R. Schneid.;
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E merkxianum (Quaedvl. & Sand.-Den.) T. Aoki, ¢ IaHHBIMY, TomydenHbiMu Emil Stefariczyk ¢ coasropamu [4]

Geiser & O’Donqell 1o pasHoobpasuio BunoB Fusarium ua xn1ybusax s Ilonbue, u
E solani (Mart;) Sacc. JAaHHBIMY, IOTy4E€HHBIMUA Youssuf Gherbawy ¢ COaBTOpaMM Ha

E van‘ettenu.Q Donnell, Geiser, Kasson & T. Aoki; kny6usx B Erunre [5]. Heckonbko BunoB Fusarium, naentncu-

»  Fusarium triticinum SC: IMPOBAHHBIX B TeKyllleil paboTe, AB/IAIOTCA HOBBIMM MM Peji-

E avenaceum (Fr.) Sacc.,
E tricinctum (Corda) Sacc.,
o  Fusarium fujikuroi SC:

E nygamai L.W. Burgess & Trimboli,

: E proliferatum (Matsush.) Nirenberg ex Gerlach & [TaTOreHHOCTB ¥ YCTONYMBOCTD K yHTUMIMAaM. B ucceno-
Nirenberg. BaHWSIX arpeccuBHOCTY TpuboB popa Fusarium B EBpone yka-
3 3bIBaeTCsl, YTO HaMOOIbIIAA arPeCCUBHOCTD IITaMMOB HabTio-

B momynauum Fusarium Ha kmy6Hax mambonbiee konmu- jaercs y BumoB BHyTpu Fusarium sambucinum sc, 10 Bpems
4eCTBO MIEHTHQUIMPOBAHHBIX BUIOB IPUHAIEKANIO K KOM-  KAK HAMMEHbIIAs arpecCMBHOCTD Y €BPOIEVCKUX MTaMMOB F
iekcy E oxysporum sc, K KOTOpOMy OTHOCUTCS 47% Bcex 130- oxysporum sc u F. incarnatum-equiseti sc [6,7]. B HacTosmei pa-
ATOB. 3aTeM B HOPHIIKC- meﬂbmeﬂm 0 4acToTe M30/ATOB  6oTe ObIIa MpOBeeHa MPOBePKa JaHHbIX MTO/IOKEHWI Ha MOy~
CTIeyI0T KOMILIEKCEI F triticinum sc, E. sambucinum sc, F. solani  4eHHbIX M307ATaX KOMIUIEKCOB BUNOB Fusarium sambucinumsc
sc, E incarnatum-equiseti sc. Haumenpuryto npeicraBnensocts  u F incarnatum-equiseti sc, a TAKXe IIapas/ie/IbHOE U3YYeHNe UX
B MOMY/UALMM 3aHMMAIOT pefkue Haxopku E fujikuroi sc, E ycroiumBocty K TMabeHfasony — GyHIMIMTY, TPUMEHSIONIe-
nisdakoi sc u F. laterinum sc, BMecTe C eIMHCTBEHHBIM U305~ MycCs B HacTosIee BpeMs [jIi KOHTPO/IA MOIIY/IALMIA T1aTore-

tom Fusarium redolens BHe kakux-1m60 kommiekcos. [Togo6- HOB pona Fusarium Ha KapTodene Bo BpeMs XpaHeHus (Tabi.
HOE pacrpefiefieHyie C HeKOTOPbIMY JIOMYIIeHUAMU CXOAUTCS  1).

KO YTIOMMHAEMBIMY ¥ IVIOXO M3YYEHHBIMM Ha KITYOHAX KapTo-
dens: E commune, E. curvatum, F. flagelliforme, F. incarnatum, F,
proliferatum, E. nirenbergiae, E. vanettenii.

Tabmmiia 1. PesynbTaThl SKCIIEPUMEHTOB Ha arpecCUBHOCTD IITAMMOB popa Fusarium u ux ycToianBOCTD K THabeH1a30/Ty.
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6bI
B xome okcriepumentos Gbuto OGHapyXeHO, HTO 3 o

xommnexca FIESC E clavus, E flagelliforme, E merkxiana, E
equiseti, F. incarnatum MMeIOT B L{e/IOM KaueCTBEHHO 60/IbIIYI0
ATPECCHBHOCTD, BK/IIOYasi B ce0s WITaMMBI, criocobHbIe K TeP-
BUYHOMY MH(UIMPOBaHUIO KITyOHEl, Py KOTOPOM pasBuBa-
IOT BBIPOKEHHYI0 MHpeKImo (Kpome F20AKTF2, 386AKP20,
17MPL31), 4TO0 MOKa3bIBAIOT Pe3y/IbTATDI I0BEpXHOCTHOTO
HAHECEHMUS CYCIeHIMM KOHNMIT Ha HENOBPeXACHHY0 KOXYPY
KIyOHs. [Ipu sTOoM cpeHmit AuamMeTp MOpaXeHMi Ha 40 cyTKH
COCTaBII 3,1 MM NPy 3apOXEHUH YKOIOM, 4TO HIDKE, EM TOT
Ke IOKasaTeNnb yis rpuboB U3 KOMIUIEKCA FIESC (5,12 MM, Ha
39% Gonbiue). [pubs us kommexca FSAMSC E sambucinum
(14PT312, 16PT324, 17KosPT336) u E sporotrichioides
(18MPT109, 17MPT14, 17KrSbL18) He Mormu 3apaXarb He-
TIOBPeXIeHHbIiT KapToderb, i b mramm 21KShPepl.2 mo-
Kasa/l HeSHAYMTE/IbHYI0 CIIOCOOHOCTb MHULIMMPOBATH nHpeK-
LIMIO.

YcToiumnBOCTh mWITaMMOB K THMabeHIa3sony uMmena BbIpa-
JKEHHOe pasfe/ieHne: Ui M3O/ATOB, NMPUHAIKAMX K i
incarnatum-equiseti sc, EC50cp=3,34 MKr/MIL. Msonatel E
sambucinum sc 14PT312 u 16PT324 umenn cXoXye [oKasare-
mu EC50cp (2,9 mxr/mi), B To Bpems Kak 17KrSbL18 mmen B
5,6 pas 6onburyto ycroirunsocts (EC50cp=16,28 mxr/m). Bee
uccnenoBanHbie mrammebl E sporotrichioides nverny camblit BbI-
COKMII ITOKa3aTe/b YCTOIMYMBOCTU CPEIM BCEX MCC/IEOBAHHbIX
rpu60B:EC50cp ot 31,1 10 46 MKI/MII.

Pa6oTa 6bITa BBITIONHEHA IPY YaCTUYHOI Tofepxke Poc-

cuiickoro ®onpa PyHIaMeHTaTbHBIX uccnefnoBanmit (TpaHT
20-016-00139).
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9®®EKTUBHBIE TEHBI YCTOMYMBOCTY IPOTVIB OMY/ISAIIVIN BYPOM P>KABUYMHBI ITIITEHNUIIBI B
MOCKOBCKOJI OBJIACTU

Bensxosa C. 0.

Bcepoccutickuit Hay4Ho-uccredosamensckuil uncmumym dumonamonozuu (BHUM®), Boavuue Basemsl, Mockosckas 007

[TreHnia SBISAETCA OCHOBHOM MPOJOBO/IBCTBEHHON KYTIb-
TypOJi, KaK B MMpe, TaK 1 B Poccin. OfiHOI 13 MHOTOUMCTTEH-
HBIX BPEJOHOCHBIX IPMOHBIX 60/1€3He IUEHNIIBI B HACTOsIIee
BpeMs MO-NPeXXHeMY ABIACTCA Oypas pxxaBunHa. BosGymure-
jieM Gypoit (IMCTOBOI) PKaBIMHbI MUIEHULB ABIAETCA 06/IN-
raTHBIT napasut Puccinia recondita f. sp. tritici. Cucremaruye-
ckoe nonoxenue: Kimacc Basidiomycetes, nopsagok Uredinales,
cemeitctBO Pucciniaceae, pox Puccinia. llukn passutus sroro
maToreHa Ha IMIUEHMIe BKIOYAeT 00pasoBaHMe ypemmuuo-
cragum ¥ TemuocTammu. Bosbymmrens mopaxaer muctes i
JIMCTOBBIE BJIAra/MIIA, Ha KOTOPBIX 06pasyrTcs Gypoie OKpy-
I/Ible YPEIMHIN C YPENMHIOCIIOPaMHL, B KOHIle BereTaiumy na
JIMCTBAX, 00pasyTcs Tenmomyctynsl. B Poccun pasnmyanT
xBe GOpMBI IOMY/IALMIT OyPOit pXKaBUMHBL: €BpONecKas u cy-

oupckas. EBponeiickas nonynauus GopmMupyet summmanproe
criopoHourenue Ha Bacwmchuke (Thalictrum), cMbupcKas - Ha

nemme (Isopyrum fumaroides). Ha Tanbrem Boctoke IpoMe
JKyTOYHBIM XO3SMHOM BO36ymutens 6Gypoii pmanMHbIane:
HILIbI MOXET CIYXKUTD ToMoHoC (Clematis manjchurica), oryo.
cammiia k ceMeiicTBy Ranunculaceae. Victounmky MHd),exunn.
BCXOJ{bl MAf/ILIbI, STAKOBbIE COPHSKM, MPOMEXYTOuHbe xo.
37€Ba M BCXOJIbI O3UMBIX, Ha KOTOPBIX 3UMYeT MMLie/Mi. [lepe-

3apaXXEHNE MPOVCXOINT C MOMOIBI0 YPEAMHNOCHOP, Pacrpo-
CTPAHSEMBIX BETPOM.

Bypas pxasunna siBnserca ommum us mambonee pacmpo-
CTPaHEHHDIX 1 BPENOHOCHBIX 3a00/IeBaHMI1 MIIEHHIIBI BO BCEM
Mupe. VIHTeHCHBHOE pasBuTHe 60/e3HM B PA3HBIX KIUMATHEE:
CKMX 30HaX 06YyC/IOB/IEHO T/IACTUYHOCTBHIO M BBICOKOI Perpo-
AYKTMBHOM M MUTDAIIMOHHO} CIIOCOGHOCTHIO TATOTEHA.

Uenb mccnenopanmit - momck HOBBIX MCTOYHMKOB TEHOB
JUIUTENIbHOM yCTOMYMBOCTYM TMINEHMIBI K Oypoi (nuctoBoi)
pXXaBunHe.

B 2021 rogy 6bu1a U3y4eHa BUPY/IEHTHOCTD MOCKOBCKO
TMOMyNAumMn Oypoit p)xkaBuMHbBI, COOpaHHON Ha TeppuTOPIH
Omysnosckoro paitona MockoBckoit 06macTy B BHIC HHQH-
IMPOBAHHbIX IMCThEB MLIEHMIIBI COPTOB MOCKOBCKaA 39 u Jla-
post. Obpasupr 6bumn muddepenmuponans! Ha MOHOIYCTY>”
HbIE M30NATBI, KOTOpbIe GbIIM PaSMHOXKEHBI B panpHeHIIeM
copre Xakacckas B 7a6opaTOpuM MCKYCCTBEHHOTO Kﬂ'f“”:
BHMN®, 5 xonrpompyembix yormomsx, ommmibHEX ‘Z
PASBUTHsA pacTeHmit u maToreHa: mpu OTHOCHTNBHOM P i
HECYTOuHO Temmeparype Bosmyxa +20 oC, OT‘*OCHT@H:;)-
BIIOYXHOCTH Bo3nyxa 60 % - quem u 70 % - HOYBK: ocpelte™

€Tu 10-15 Toic. moke, doTtonepuone — 16 4acos.




