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GYHIM'MUNUIAHASA AKTUBHOCTb 'MAPA3U10B
PEHOKCUYKCYCHOHU KHUCJIOTbI MO OTHOWEHUIO
K BO3bY AUTEJIAM INPUKOPHEBOU 'HUJIH

H3yuena yHveuyudnas aKmusHOCMb HEKOmMOpblX 2udpasudos (HeHOKCUYKCYCHOLL
Kucaomol no omuoweruro k Fusarium oxysporum v. arth., F. sporotrichiella var.
poae u F. graminearum. B xo0e uccaedosanus 6bi10 YycmaHo8AEHO, Y4MO 4Y8CMBU-
meabHOCMb 8036ydumeneti NPUKOpHesolx ecHurell K Oelicmauto seuiecms 3asucerd
oM KOHUeHMmMpauuy coeOuHeHull, a makmice uLmamma Mmukpoopeanusma. Hauboree
QAKMUBHbIM OKA3AACS XUHOKCAAUHOBLIL 2u0pasud QerHoKCUYKCYCHOL KUCAOMbL, 8bl-
svisarowuli 2—3-kpamnoe nodasienue pazsumus F. sporotrichiella var. poae.

Karwuesoe caosa:eudpasudol perokcuykcycrol kKucaiomel, Fusarium spp.,
GPyHeuyudHas aKkmusHocme.

['pubsl pona Fusarium 1WUPOKO paclpoCTPaHeHbl B MPUPOJE U IPeACTaBJ/eHbl
60JIbIINM KOosnuecTBOM BUAOB. OHM MOTYT Pa3BUBATbCS HA PA3JUYHBIX OPraHUYeCKHX
cybeTparax, B mouBe, Bofe U T. I. [1]. BosbiiuacTBO BUIOB pona Fusarium SBISIOTCS
B0o3OyauTenssMU OoJie3Hel KyJbTypHbIX M IUKOpacTyuwx pacteHuil [2]. ITopakenue
3€pPHOBBIX KYJAbTYyp BO30OyIHUTeNsIMM (hy3apHo3a B 3HAUHUTEJNbHOH CTENeHH 3aBUCUT OT
9KOJIOTHYECKUX YCJOBUH PEruoHa, OT UX MATOTEHHOCTH M BHIOBOro cocTaBa [5]. Ha
TEPPUTOPUU BOCTOYHOH EBpombl fi1po (hy3apro3HOTO KOMILJIEKca Cpeid 3€PHOBBIX KY-
JbTYP B OCHOBHOM COCTOMUT U3 F. oxysporum v. arth., F. sporotrichiella var. poae u
F. graminearum [4]. B HacTosiliiee Bpemsi BeoyTCsl aKTHBHbIE TIOUCKH (PYHTMLHIHBIX
CPe/CTB, KOTOpbIe TO3BOJUIN Obl CHU3UTh YaCTOTy BO3HHKHOBEHHS (Dy3apHo30B, He
BbI3bIBasi TOKCHUECKOTO TOpaKeHus caMux pactennil. Cpenu Hanbosee rnepcrneKTUBHBIX
COeTMHEHNH MOXKHO BBIIEIUTb KJIACC rUApa3uaoB. Tak, THAPA3UI MAJEHHOBOH KUCJIOTHI
HCIOJb3yeTCsl KaK 9KOJOruyeckd Oe3ornacHoe XMMHUeCKOoe BeLIeCTBO IJs MpeaoTBpa-
lLleHHUs1 TpopacTaHus KapTodeJs U JyKa, a TakKe B KaueCTBe raMeTOLU10B HEKOTOPBIX
IPYTHUX CeNbCKOX03HCTBEHHBIX KyAbTYp [3].

[lesbl0 N@HHOTO HCCJENIOBAHHUS SIBASIOCH M3yuyeHHe AaKTUBHOCTH HEKOTOPBIX T'H-
Npa3uioB (PEHOKCHUYKCYCHOH KHUCJOTBHl MO OTHOLUEHHIO K OCHOBHBIM BO30yIUTENSIM
(hy3apHo30B.

Marepuasnbl U MeTOMAbI
B xauecTBe 060bEKTOB UCC/EI0OBAHUN OBIIM HCTIOIb30BaHBI IITAMMBI 3 BUIOB IpUOOB
pona Fusarium: F. oxysporum v. arth. IIHIJI-1, F. sporotrichiella var. poae ITH]IJI-2
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u F. graminearum TTHIJI-3, nonyyennbix us konnekuun MTHU «buotexunka». XpaHeHue
¥ BbIpallliBaHKe KyJbTYpP MPOBOAUIOCE Npu Temnepatype 5 °C u 22 °C, cOOTBETCTBEHHO,
Ha cKolleHHOM KapTogenbHom arape (KA), comepxammem 2 % D-rmokoss [6].

Hccnenyemble BeliecTBa OTHOCATCS K IIPOU3BOAHBIM M'HAPA3UI0B (DEHOKCHYKCYCHON
KUCJOTHI (puc. 1). Pan nanHbIX coennHeHu#, cuHTe3upoBaHHbIX B [IpobaiemHol 1abopa-
TOPUH CHHTE3a JIeKapCTBEHHBIX MpenapaToB OneccKoro HallMOHANbHOTO YHUBEPCUTETA
uM. .M. MeuHnKoBa, npeacTaBjieH MPOU3BOAHBIMU C PA3JHWUYHBIMH TeTepPOLUKINYEeC-
KuMM panukanamu: nupuauHoBbiM (1), xunonununoBeiM (II) u xunoxkcamunoBbiM (III).
JlnamnasoH KOHLEHTpalui, naydyaembli B pabore, coctaBasii 10°—103 M; ucxomHble
pacTBOPBI BellleCTB, MOJyYEHHbIE C UCMONb30BaHUeM nuMeTHicyabdpokcuna (IAMCO),
aBTOKsaBupoBasu npu 0,5 at™ [3, 9].
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Puc. 1. CTpyKTypa ucciaeayembix ruapa3uaoB (PeHOKCUYKCYCHOW KUCJIOTbI

Fig. 1. The studied phenoxyacetic acid hydrazide structures

Jnst onpenenenust 3(hpeKTHBHOCTH JNaHHBIX IPOU3BOAHBIX B OTHOLUEHUU Fusarium
Spp. ObLI UCMOJB30BaH MeTOA arapoBbix OJ0koB [8]. IIpu 3TOM 7-cyTOUYHYIO KYJbTYpPY
MHKPOOPTaHU3MOB 3asuBaiu 10 Ms1 CTepUIBbHOTO (PU3UOIOTHUECKOTO PACTBOPA, BCTPSIXHU-
BaJIH, T1ocJie yero otoupanu 2 mi. [lonmydeHHyI0 CyCcrieH3nI0 BHOCH/IN B PACIIaBJIEHHBIH U
oxJaxneHHbii 10 40—45 °C KA, 3arem pasauBasnu no yaimikam [letpu. [Tocsie 3acTbiBanus
B Cpefle BbIpe3a/y JYHKH, KyJla BHOCHJIU COOTBETCTBYIOILME KOJIHUYECTBA UCCIEAYEMBIX
coenunennit. Yepes 24 yaca nnkybaumu npu temmnepartype 22 °C onpenessiid guaMmeTp
30HBI OTCYTCTBHS pocTa (B MM). B kauecTBe KoHTpO.Js ObLIM Hcnosb3oBaHbl JJMCO
(koHTpOsb OoTpuuaTtenbhblil, K—) u Terpameruntuypamuacyabpun (TMTI) (KoHTpOsIB
nosoxkutenbublil, K+) [7]. CoenuHeHne cuuTaoch MepCreKTUBHBIM /51 JajJbHEHIINX
UCCJIeI0BAHUH, eCii KO3(P(ULIUEHT TOPMOXKEHHS POCTa (KTp) npesbiwalg 1,0. Koandyectso
TIOBTOPOB /151 KaXKIOH KOHLIEHTPALMU COCTABUJIO 6.

Ha BTopom 3Tame nmpoBoAMMBIX HCC/IeNOBaHMH OBlIa ONpejeseHa OUMHAMHUKA POC-
ta Fusarium spp. B MPUCYTCTBUU OTOOpPAHHBIX coeauHeHUH. Tak, moc/e 3acTbIBaHUS
KA, comepxamero 2 % TJII0KO3bl U COOTBETCTBYIOLIEE KOJHYECTBO HCCJELyeMOro
BeLIEeCTBa, HAa €ro MOBEPXHOCTb TOMellasncss MULeauanbublid auck [9]. laHHbIH AHCK,
ouaMeTp KOTOPOro COCTaBJsa 7 MM, ObLI BbIpe3aH U3 Kpast KOJOHUH COOTBETCTBYIOLIe-
ro mwrtamMma Fusarium spp., IpeiBapuTeJbHO BbipallleHHOH Ha KA B TeueHue 7 CyTOK
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npu temnepatype 22 °C. CKopocTb pocTa (MM/CyTKH) Onpefe/sn Kaxable 24 yaca B
TeueHue 12 CyTOK, U3Mepsisi IMaMeTp pacTylled KoJoHUH. BeqnunHy nuamMetpa KOJOHUN
pPacCUMTBIBA/IM KaK CpelHee apu(pMeTHYecKoe TpeX H3MepeHHH CJyd4alHO BbIOPaHHBIX
npoekuui. JI1s1 KaXKaA0ro coeMHEeHHsT SKCIEPUMEHT TPOBOANIN ABAXKIbl, KOJMIECTBO
MIOBTOPOB B KaKJIOM COCTaBJISJIO TPH.

CraTucTtuyeckyo 06paboTKy pe3y/bTaToOB, MOJYYEHHBIX B XOI€ 3KCIEPUMEHTOB,
MPOBOAU/IN OOLIETIPUHATBIMU METOAAMU C HCMOJIb30BaHWeM KpuTepuss CTbIOfeHTa.

PesyabTatbl M MX 00CyxAeHHE

B rtabauie npencraB/ieHbl NaHHbIE, MOJyYeHHble B pe3y/bTaTe CPaBHEHUS (DYyHTH-
LUIHOH aKTUBHOCTH HCCJEAYEeMbIX COEIMHEHUH C MONOXKUTEeMbHbIM KOHTposeM — TMT]L
— MIpenapaToM, UCIOJb3yeMbIM B CEJbCKOM XO35IUCTBE MJISl MONABJEHUS (PY3apUO3HOU
rausu [3, 7).

Cpenu rpu6oB Haubosiee UyBCTBUTEJNbHBIM K HEHCTBUIO BelllecTB okazancs F.
sporotrichiella var. poae. DOJBIIUHCTBO COEIMHEHUH CIIOCOOCTBOBAJO YTHETEHHIO
pocTa MaHHOH KYJIbTYPHl y»Ke B MUHHUMAaJIbHOH KOoHIeHTpauuu. Urto kacaetrcs 0,1 MM u
1,0 MM, TO KTp M0 CPaBHEHMIO C MOJIOXKHUTENbHBIM KOHTpoJeM cocTaBua 1,2—3,0. Hau-
HoJiblled aKTUBHOCTBIO XapakTepusoBaJoch npousBonHoe III, kotopoe cnoco6cTBOBAMO
2—3-kpaTHoMy nopaBJseHuto F. sporotrichiella var. poae.

Tabsuua
Koadduunent ropmoxkenus pocra rect-kyabtyp (K ) B npucyrcTBum uccienyembix
coeJlMHEeHUN
Table
The growth inhibition coefficient of cultures (C, ) in the studied compound
presence
Konuenrpauus, mM
lramm Bewecrtso
0,01 0,1 1,0
I 0,2 0,2 1,4
F. oxysporum v. arth.

TTHIL 1 11 0,2 0,2 1,0

[11 0,3 0,2 0,2

I 1,1 1,4 1,2

F. sporotrichiella var. poae

TTHIJL2 11 0,9 1,1 1,1

I11 1,8 3,1 2,5

I 0,1 0,2 0,2

F. graminearum

TTHLJL3 II 0,1 0,2 0,2

[I1 0,2 0,3 0,8

M3yueHue BAUSIHUS COeIMHEHUN HA ApYyTHe LITAMMbI Fusarium Spp. NO3BOJNUIO yCTa-
HOBUTb, UTO /1 F. oxysporum v. arth. u F. graminearum xapakTepHa yCTOWYHBOCTb
K IefiCTBHIO NaHHBIX BeiecT. Tak, onpenensiemprii K nmpakruueckn He mpesbiwan 0,3
IJIs1 BCEX HCCJeQyeMbIX KOHLEHTPalUuH ruapasunoB. MckiaroueHne cocTaBUIO TOJBKO
Bosneicteue 1,0 MM coenunennit | u Il va F. oxysporum v. arth., njsg KOTOpPbIX mona-
BJIEHHE POCTA KYJbTYPbl MPOUCXOIUIO HA YPOBHE TOJOKUTENBHOTO KOHTPOJIS.
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B nanbueiitiem nans coenunenus I (xuHokcamuHoBoro ruapasuna eHoKCHYKCYyCHOH
KHUCJIOTBI), OCYILIECTBJSIBILEr0 MaKCUMaabHOe nofnasJeHue F. sporotrichiella var. poae,
6bl10 TTpoBeaeHO OoJee MOAPOOHOE M3yueHHe BJUSHHUS Ha POCT TECT-LUTAaMMOB (pHC.
2). BemectBo nob6asasiiu B KA, mocsie yero Ha MOBEPXHOCTb Cpelibl MOMeEIaad IUCK,
coleprKalluil MULeJUH 7-CYyTOYHOH KYJbTYpPHI.
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Puc. 2. XapakrepucTuka pocta TecT-IITAMMOB B MPUCYTCTBUU XUHOKCAJUHOBOTO
ruapa3uaa GeHoKCUYKCYCHOHW KHUCJOTbI

[Tpumeuanue: poct F. oxysporum v. arth. [IHIJI-1 (-#-), F. sporotrichiella var. poae
[MHOJI-2 (-®-), F. graminearum ITHIJI-3 (-A-) B IpUCyTCTBHM XHHOKCAJTHUHOBOTO
ruapasuaa GeHOKCHYKCYCHOH KHCAOThI; KOHTPOJIb pocTta F. oxysporum v. arth. TIHIJI-1
(-\V-), F. sporotrichiella var. poae IIHIJI-2 (-O-), F. graminearum TTHIJI-3 (-A-).

Fig. 2. The characteristics of test strain growth rate in the quinoxalin-hydrazide of
phenoxyacetic acid presence

Note: F. oxysporum v. arth. PNDL-1 (-#-), F. sporotrichiella var. poae PNDL-2 (-®-),
F. graminearum PNDL-3 (-A-) growth in the quinoxalin-hydrazide of phenoxyacetic acid
presence; the control growth of F. oxysporum v. arth. PNDL-1 (-<>-), F. sporotrichiella
var. poae PNDL-2 (-O-), F. graminearum PNDL-3 (-A-).

Kaxk mokasasnu mpoBeneHHble HUCCJAEI0BaHHUS, JAaHHbIE [ITAMMbl MHKPOOPraHU3MOB
XapaKTepU30Ba/lUCh pa3uuHON cKopocThbio pocta Ha KA. Tak, y»ke Ha BTOpble CYTKH
KyJbTUBUPOBAHUS 3HAueHHe AuaMeTpa KOJOHUH F. oxysporum v. arth. nMpakTHYECKH
B 2 pasa mpeBbllwagno anasa F. sporotrichiella var. poae u F. graminearum. Paznauune
B CKOPOCTH POCTa JIBYX MOCJEIHUX LITAMMOB ObIJIO OTMEUEHO TOJbKO CIycTs 4 CyTOK,
coctaBssig 10—15 mm nuameTtpa KoJoHUMH. K KOHIly KYyJIbTHBUPOBAHUSI B COOTBETCTBHH
CO 3HAUEHHUSIMH HaMeTpa KOJOHHWH UCC/Iel0BaHHble BUIbI Fusarium spp. ObLIK pacrpe-
JeJieHbl caenyomuM obpasom: F. oxysporum v. arth. > F. sporotrichiella var. poae
> F. graminearum.

Job6asnenue coenunenus III B8 KA BbI3Ba/io cylliecTBeHHbIE H3MEHEHHST TUHAMHKH
pocta TecT-KyabTyp. B Teuenue mepBbix 48 uyacoB HabJ0naN0Ch pe3KOe CHUKEHHE
CKopocTu pocta F. oxysporum v. arth. — B 2 pasa 10 CpaBHEHHIO ¢ KOHTpoJeM. B
najbHeHlleM pa3HHLA JUHEHHBIX pa3MepoB KOJOHHH coxpaHsjach Ha ypoBHe 10 Mwm.
Hans F. sporotrichiella var. poae n F. graminearum O6blJIO0 YCTAHOBJIEHO MPAKTHUECKH
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MOJTHOE 3aMe/lJIeHHe POCTa Ha YeTBEePThle-BOCbMbIE CYTKH OT Havyasa Ky/JbTHBHPOBAHHUS.
BriocnencTBUEM POCT TeCT-MUKPOOPTaHU3MOB BO30OHOBUJICS, TIPH STOM CPeHsist CKOPOCTh
cocTaBuaa oT 3 10 5 MM/cyTKH. MaKcuMa/bHAs pasHULA AMaMeTpa KoJOoHHH — B 1,5
pasa Mo cpaBHEHHUIO C KOHTpoJeM — Oblia 3adukcupoBana nis F. sporotrichiella var.
poae Ha 12-e CyTKH.

Taxum o6pasom, usyueHune (PyHTMLUMIHOM AKTHBHOCTH IO OTHOLUEHWIO K Fusarium
Spp. TO3BOJIMJIO BbIIENUTb HauboJee MepcreKTUBHbIE MAJIS UCC/AeOBAHUN TMAPa3ubl
(beHOKCHYKCYCHOH Kuca0Thl. Mccnenyemble Fusarium spp. XxapakTepu3oBa/IuCh PasJ/iy-
YHOU CTerneHbI0 YYBCTBUTEJNBHOCTH K THApPa3uaaM (PeHOKCHYKCYCHOH KUCJOTHI: F. spo-
rotrichiella var. poae > F. oxysporum v. arth. > F. graminearum, ypoBeHb KOTOpPOH
3aBHUCeJ OT KOHLEHTPALWKU JAaHHBIX NPOU3BOAHBIX. Hanbosee akKTUBHBIM COeNTUHEHHEM
okasasoch BelllecTBO [II (XuHOKCaNMMHOBBIN rUApPasua GEeHOKCUYKCYCHOU KUCJOTHI), KO-
TOpPOe BbI3BbIBANIO 2—3-KPAaTHOE CHYXKEHWe CKOPOCTH pa3Butus F. sporotrichiella var.
poae B KoHueHTparwmu 1,0 MM.
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SYHIN'UUMIHA AKTUBHICTDb ' APA3UIB ¢EHOK§IOL[TOBOT
KUCJIOTH OO0 3bYJHHUKIB IMPUKOPEHEBOI I'HUJII

Pegepar

BuBueHo (yHMUMAHY aKTUBHICTb A€SKUX TiApa3uiiB (peHOKCIOLTOBOI KUCIOTH 100
Fusarium oxysporum v. arth., F. sporotrichiella var. poae ta F. graminearum. Ilin
4ac JOCJiIKeHHs OyJ0 BCTAHOBJEHO, 110 YYTJAHUBICTb 30yIHUKIB NMPUKOPEHEBOI THUJI
3ajerkaja Bil KOHLEHTpauii CHoJyK, a TakoX luTama MikpoopraHiama. Ha#binbiu
akTUBHOW BusiBuJaacs crosyka Il (xinokcaninoBuil rinpasua peHOKCioUTOBOI KUCIOTH),
fIKa CIpuunHsiia 2—3-KpaTHe MpPUTHIUeHHST pocTy F. sporotrichiella var. poae.

KnwouoBi ¢ o B a:rigpasuau ¢geHokciouToBoi KUc/a0TH, Fusarium spp.,
(yHriuMaHa aKTHBHICTB.

M.Yu. Rusakova, B.N. Galkin, T.O. Filippova, L.M. Vostrova,
M.V. Grenadjorova

[.I. Mechnykov Odesa National University, Dvoryanska str., 2, Odesa, 65058,
Ukraine, phone: 8 (0482) 635761, e-mail: rusamariya@yandex.ru

THE FUNGICIDAL ACTIVITY OF SOME PHENOXYACETIC ACID
HYDRAZIDES WITH RESPECT TO ROOT ROT AGENTS

Summary

The fungicidal activity of some phenoxyacetic acid hydrazides with respect to
Fusarium oxysporum v. arth., F. sporotrichiella var. poae u F. graminearum was
studied. The sensitivity of deuteromycetes that caused root rots to the substance ac-
tion depended on the compound concentration and microorganism strain. The most
active compound was derivative III (quinoxalin-hydrazide of phenoxyacetic acid) that
inhibited F. sporotrichiella var. poae growth in 2—3 times.

Key words: phenoxyacetic acid hydrazides, Fusarium spp., iungicidal activity.
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