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Kapacs 1., HeBmepikunpka O., [Lnoraunsbka H., Ilasmok 1. Inentndgikaniss Ta BUBUYeHHsS] aHTArOHICTHYHHX
ocodmBocTell TPUGIB — JeCTPYKTAHTIB METIOI03HM MI0X0 30YIHAKA ¢y3apiosHol rHIT KoOpeHeITodiB MYKPOBHX
Oypakis

HapeaeHo pesynpTaTH BHKOHAHHS BaXKIHBOTO HAYKOBOTO 3aBJAHHS — ITONIYKY OLOJIOTITHUX areHTIB JUII 3aXHUCTY
IIYKPOBHX OYPSIKIB BT Ppy3apio3HOI THIUT KOPEHEIUIOIIB.

HocmipkeHHs TpoBowIn v Jabopatopii kadeapn 3aXHCTy pocTuH JKHTOMHpPCHKOTO HAIIOHATBHOTO arpoeKo-
JIOTIYHOTO YHIBEPCHUTETy. Y JOCHLUKCHHAX BHKOPHUCTOBYBAM WHCTI KYIBTYPH TpuOIiB Fusarium oxysporum, Fusarium
graminearum, Fusarium culmorum, Fusarium avenaceum, Fusarium soloni, BUIIIEHI 3 YpaXXeHIX KOPEHEIUIOMIB IIyKPOBHUX
OVPSIKIB.

TTorrykx MiKpoOpraHi3MiB, ki 6 y IIOJAIBIIOMY MOXKHa OYJI0 BAKOPHCTATH y O10JIOTIYHOMY 3aXWCTI, 3JIHCHIOBAIIN
B1I0OPOM TPOO JIACTS 13 TICOBOI IMACTIIIKY MIiMaHuX JiciB. [lepBuHHI KynbTypu rpuliB BUAULUIN Ha cepeJoBUIax BaH-
Itepcona Ta Yarexka.

I3 micoBoi miACTIIIKY MilMaHKX TiciB XKUTOMUPCHKOI 1 cyMiKHUX obnacTteit 6yno BuauteHo 231 1307IT, SKI HalIexKalln
no 7 pomB — Penicillium, Fusarium, Aureobasidium, Aspergillus, Verticillium, Trichoderma 1 Cladosporium.
CHiBBiTHOIIEHHS TPHUOIB BALIEHUK POJIIB: YHCICHHUMU Oyn poau Penicillium (25,25 %), Fusarium (22,3 %), Aspergillus
(19,3 %) ta Trichoderma (14,4 %).

Cepen TOCTIKYBAHAX 130JITIB HAWOUTBITY aHTATOHICTHIHY aKTHBHICTE IOJO BUNY Fusarium oxysporum TPOSBUB
pus Trichoderma hamatum. 3a cnutbHOTO KyIbTUBYBaHHS 17ichoderma hamatum 13 Fusarium oxysporum CIOCTepITaIn
30HY 3aTPUMKH POCTY OCTaHHBOIO 17,3 MM.

Beranopieno, mo mraM 7 richoderma hamatum 7H-6 € antaroHicToM oo 30yTHUKIB Gy3apio3Hoi (F. oxysporum.
F.solani, F. gibbosum, F. javanicum) THWI, TOMy WOTO JONITHHO BHKOPHCTOBYBATH UL PO3pOOKH  OlOMOTIIHHX
IIperapaTiB 3aXUCTy IMYKPOBUX OYpsIKiB Bij (y3apio3HOI THIUI KOPEHEIUIOIIB.

KmrouoBi ciioBa: Trichoderma hamatum, nykpopuit Oypsk, 30y THHK, ¢y3apiozHa THIIb, KOPEHEILTL], TTaM.

Karas 1., Nevmerzhytska O., Plotnytska N., Pavliuk 1. Identification and study of antagonistic peculiarities of
cellulose fungi-destructantas to the sugar-beet tubers phusariosis root agents

The purpose of the research was to find the biological agents for sugar-beets protection against the tubers phusariosis
root.

The research was conducted in the period of 2015-2017 at the laboratory of plant protection department ZNAEU.
Free fungi cultures such as Fusarium oxysporum, Fusarium graminearum, Fusarium culmorum, Fusarium avenaceum,
Fusarium solani, have been used, that were extracted from infected sugar-beets tubers.

The search for microorganismus was conducted by means of leaves testing selection from mixed forest debris layer
that further can be used in the biological protection. The extraction of primary fungi cultures was conducted within the
medium of Van-Iterson and Chapek.

Approximately 231 isolates belonging to 7 genus such as Penicillium, Fusarium, Aureobasidium, Aspergillus,
Verticillium, Trichoderma, and Cladosporium, were extracted from the mixed forest debris of Zhitomir and boarding regions.

Fungi correlation of extracted genus was the following: Penicillium genus amounts to 25, 25 %, Fusarium amounts
to 22,3 %, Aspergillus 19,3 %, and Trichodermal4,4 %, that were numerous.

Among the isolates examined the most antagonistic activities as to Fusariumoxysporum species the fungi
Trichoderma hamatum has been manifested. Under common cultivation 7richoderma hamatum out of Fusarium oxysporum
fungi stasis zone 17,3 mm, the former one was observed.
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The research has determined, that ZH-6 strain has an antagonistic action as to the (. oxysporum, F. gibbosum, F.
gavanicum, F.solani) sugar-beets tubers phusariosis root agents.

That is why, ZH-6 strain is expedient to use while developing the biological preparations for sugar-beet tubers
protection against phusariosis root, as it has revealed the most antagonistic activity.

Key words: Trichoderma hamatum, sugar beet, the agent, fusarium rot, rot crop, strain.

HocTanoBka mpoodJaemu. ['Hutl KOPSHEIUTOMIB
IYKPOBUX OVPAKIB TPU3BOAATH 10 3HAYHMX BTpaT
VPOKAMHOCTI ¥ TCXHOJNOTIYHMX ITOKA3HUKIB V BCIX
OypsIkoCIfHUX rocrogapeTBax Y kpainwm 1 ceity [1-3].
Jlo HaWmommmpeHIMX BWIIB THWICH HAJICKUTH
(y3apiozHa THWIb, SKA ICTOTHO 3HIDKYE IPOIYK-
THBHICTh KOPCHEIUTOMIB IyKpoBUX Oypsakie. Taxk,
rpubu  poxy Fusarium Spp. YpaKyHOTh LYKPOBI
OypsIKKM BIIPOAOBK VCHOTO BEICTALUMHOTO IICPIOY.
Bonu CIIprMHHIOIOTH HE JTHILE 3aTHUBAHHS KOPCHEBOI
CHCTEMH TIPOPOCTKIB, (Py3apio3Hy THHIb, HEKPO3
CYJUHHO-BOJIOKHHUCTUX [YYKIB 1 JIUCTA LYKPOBUX
OypsikiB, a ¥ ¢y3apio3Hy ®OBTYXY [2; 3].

[pakrudHo mIOpOKY 3pocTae poiab MIKpobio-
JOTTYHUX MPETapaTiB i 3aXKUCTy CLIBCBKOTOCIIO-
JApChKUX KyIbTYp BiA IIKIUTMBUX Opraismis. B
OCHOB1 OIOIOTIYHMX METOMIB 3aXHCTy B XBOPO-
OOTBOPHUX MIKPOOPTaHI3MIB JICKUTH BLAOIP MIKpPO-
01B-aHTArOHICTIB 1 3aCTOCYBAHHS X Y BWIIIOl KOH-
LICHTPOBAHMX MPOAYKTIB MeTabOMI3My (aHTHOIOTHKIB)
ab0 v BUIISIOI KUBUX KYJABTYP. Y po3podii Mikpobio-
JTOTIYHMX 3aco0iB  3aXMCTy BIX XBOPOO pOCIHH
OCHOBHC 3aBJAHHS IO/ITA€ B TOMY, 00 BUALIMTH 13
PI3HHMX THIIB IPYHTIB HAWCTIMKINI 1 HARTIOIIUPCHILIL
carpoTpoHi  MIKPOOPTaHI3MH, AKI  CITPOMOKHI
BUTICHUTH 3 01011eHO3Y maToreHHi opmu [3; 6].

Buxomsmuu 3 TOro, o mOMysLilist IPYHTOBHX
MAaTOTCHIB  CYIPOBOLKYETHCA — TMOMYIALIEKD  iXHIX
AHTATOHICTIB, IICPCIICKTUBHUM € TIOIIYK HOBUX BHIB
rpubIB-ACCTPYKTAHTIB LICITFOIO3H 1 TEMILICITIONO3H 3
BHCOKMM CTYIICHCM aHTaroHiaMy a0 30VIHUKIB
THUIICH KOPCHEIUIONIB IyKpoBux Oypsakie [5]. 3
OIBIAY Ha LE BCIWUKY YBary MPUALUGIOTH ITOLIYKY
HOBHMX QKTHBHHX IUTAMIB, SIKI PYHHYIOTH LICITIOIO3Y 1
MaTeplai, M0 MICTATE IETOI03Y, CEPEN PI3HUX TPYIT
MIKPOOPTaHi3MIB, OCOOIHMBO CEPEX MIKPOCKOITIMHUX
rpubis [5-7].

Y migbopi mwramis rpudiB ATl BUPOILYBAHHS Ha
POCTHMHHHX CyOcTparax, O¢ OCHOBHMMHU KOMIIO-
HEHTAMM € KIIITKOBHHA 1 JITHIH, HAsABHICTh LCTIOJIO-
JTTHYHOT 1 (PCHOTOKCHIA3HOI aKTUBHOCTI € OCHOBHOO
(pI3I0JIOTIYHOI0 ~ BJIACTHBICTIO U1 OTPUMAHHSI
fiompernaparis.

AHAJTI3 OCTAHHIX TOCTILKEHb i My0mKanmiii.
OcranHiMu pokamu v 0Oarateox cdepax rocro-
JAPCHKOl MISUTBHOCTI JTFOIHMHH, BKITFOUAIOYM TTIPOMHC-
JIOBS BUKOPUCTAHHS V BHUPOOHHLTBI (JEPMCHTIB 1 B
0107IOTIYHOMY 3aXHCTI POCIAMH BIJ 3aXBOPIOBAHb,

BIABOOWUTHCI ~ HeaOwsaka  poms  rpubamM  poay
Trichoderma spp., sixi n106pe BIIOMI SIK TIPOXYLICHTH
exzoepmentis [7—11]. [3 HUX OTPUMYIOTE TICITFOTA3H,
KCWJIaHa3H, IMAasy, JITHIHACTLAPOTCHA3H, XITHUHAZH,
[ICKTUHA3H, @ TAKOK HU3KY CIICLIU(ITHHUX OKCHAA3, SIKI
BHKOPHMCTOBYIOTh ¥ MCIULIMHI. X MOXHA e()eKTUBHO
3aCTOCOBYBATH s OIOMOTIMHOTO KOHTPOIIO (hiTO-
[ATOrCHIB, JOTIOMATAI0YH THM CAMHMM 3MCHILHMTH
HCOOXIMHICT 3aisIHHA XIMIYHMX PCYOBHH, SIKI
3a0pyJHIOIOTH HABKOIUIUHE cepemosuuie | 12-15].

HocranoBka 3apaanHs. Buxomauu 3 akTyanb-
HOCTI 3a3HAYCHOI MPOOIEMATHKY 3aBIAHEAM HAIIMX
JOCIIDKCHD TICpeAdadvaBcsl TMOOIYK HOBUX BHIIB
rpubiB — ZCCTPYKTAHTIB LCTIOIO3M 1 TEMILICITFOIO3HU 3
BUCOKMM aHTArOHI3MOM 10 Fusarium oxysporum —
30ymurka (hy3apio3HOI THHII KOPEHCIUIOMIB  IIyK-
pOBHX OYPSIKIB.

Jocmimkenus mposoaunu B gabopartopii Ka-
denpu 3axucty pociuH KATOMHPCHKOTO HALIO-
HAJBHOTO arpOCKONIOTIYHOTO YHIBEPCHUTETY. 3aIisHO
YUCTI KyIBTYpH TPHOIB  Fusarium  oxysporum,
Fusarium  graminearum,  Fusarium  culmorum,
Fusarium avenaceum, Fusarium solani, BuaiieHi 3
VPOKCHUX KOPCHCIUTOMIB LIYKPOBHX Oy PSIKIB.

[omyx MikpoopraHi3Mis, siki 0 y MOJATBIIOMY
MOKHA OYII0 BUKOPHUCTATH B OlOJOTIMHOMY 3aXHCTI,
3MIACHIOBAIM BiAOOpOoM Tpod IMCTA 13 JICOBOI
macTriIky Mimanux jici. [tam rpuba Trichoderma
hamatum ZH-6 suninenwii 13 ripodu, sika BigiOpaHa 3
JICOBOI MIACTHIIKKM MIIIAHKX JICIB BIKOM 35-355 pokis
Kuromupceskoi obmacti, me cdopmoBari CTaOUIBHI
MIKpOOHI criiBToBapucTBa. [ICpBUHHI KYJIBTYPH TPH-
0iB BUAUDLIM Ha cepenoBuiuax Bad-Itepcona Ta
Yarreka. I3 Bimibpanux mpod BUALTATA MIKPOCKOITIMHI
rpubu Ta TpoBOAMNIM ixHIO IacHTH(pIkauio. [lpu
OMY BPaxOBYBaJIH 3a0apBIICHHA MILICTIIO, PO3MIp 1
(opMy KOHIIIM, IXHIO YBITHYTICTB, KUIBKICTH IEPE-
THHOK Ta 1H. [1].

Mikpooprati3Mu, MO OKHUCHIOKOTH LICITOIO3Y,
BHSIBJISUTH TAKOXK 3a MeToqukor0 B. JI. OmensHepKOTO.

Buknaan ocHoBHOro Marepiany. /s sussicH-
HA BHIOBOTO CKIaAy LCIFOMO30PYHHIBHMX TPUOIB 3
METOO TOLIYKY aHTAroHICTIB 30y HUKIB (Py3apiozHoi
THWII KOPCHEIUTOMIB ILYKPOBHX OVPSKIB MPOTIrOM
JOCIIDKYBAHMX POKIB MU BIIOHMpaad rpolu JTICOBOI
MACTHIKA 3 JciB  KUToMuUpChKOi 1 CYMDKHHX
obmacreri. [lporsarom wepBHS—CeprHS 3  JTICOBOI
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MiACTUNKA MiLLaHWX NiCiB BIKOM 35-55 pOKiB, y AKNX
chopmoBaHi  CTabinbHi  MiKpO6Hi  CMiBTOBApUCTBA,
BUAINANN TpUbKN - JeCcTPYKTaHTW Uentonosn. byno
BigibpaHo 210 Npob y YOTUPLOX NOBTOPEHHSIX.

YNpoaoBX LOCNILKEHb MU BUAIINAN B YUCTY
KynbTypy 231 i3019T. Y pesynbTati igeHTudikawii
i3019TM 32 MOPQONOriYHMMKM  Ta  BIOAOFIYHUMM
0cobnmBoCTAMM  6YN0O BIAHECEHO [0 TaKUX POLIB:
Penicillium, Fusarium, Aureobasidium, Aspergillus,
Verticillium, Trichoderma i Cladosporium.

Tak, rpubn pogy Fusarium spp. laeHTU®I-
KyBanm 3a OYy[OBOIO, PO3MIpPOM i (JOPMOKO MaKpo-
KOHifii Ta Xxnamigocrnop, KifbKiCTHO NepeTUHOK,
(hOpMOIO i PO3MIPOM BEPXHLOI KMITUHW, HAsBHICTHO
HDKKW, BrHYTICTIO Towo. [pmbu 3 BeretatuBHUM,
ryctum  Mideniem  6yno  BigHeceHO [0 poay
Penicillium. Y Hux KoHigieHocli BigxogaTh §K
rifIOYKN BeretaTMBHOrO MiLenito, YTBOPHOKOTbL Bep-
XiBKOBi KiCTOUKM pi3HOT thopmn. KOHigii eninTuyHoi,
LUMAIHAPWYHOT, rpyLuonoAibHoi dopmun 3abapeneHi B
YKOBTO-3€/1EHO-CipyBaTuNi1 KONip y Maci.

Mpnbn pogy Verticillium Big3Havanucs 6invm
UM LEernaHo-4epBOHUM  CNabopPO3BUHEHUM  MYXKUM
mileniem.

Bynn BigMiYeHI TakoX rpubun i3 TeMHUM 3a-
GapBfieHHAM Milesito, 3aHypeHUM Yy cy6CTpart, Ko-
HigieHocusamM aepeBonogibHol dopmu, 3i6paHnMK B
MY4KK i3 BYpUM 41 TEMHO-0/IMBKOBMM 3a0apBNEHHSIM.
JaHuory  KoHigili  KopoTKi i posranyeHi. Ha
KOHiZiEHOCUAX YTBOPOBANWUCA [OBri  UMNIHAPUYHI
KOHiZii oBa/IbHOT uK sliuenogi6oHoi dopmu. Bigno-
BiJHO 4O MpOBeAeHUX aHanisis Ui rpubu 6yno BigHe-
ceHo o pogy Cladosporium.

pnbun pogy Trichoderma xapakTepu3yBanucs
6e36apBHUMM, TNafeHbLKUMMN PO3raly>KeHUMK richamu,
6inyBaTo-3e/1EHO0  KOHIZIEHOCHOK 30HOK. KoHigie-
HOCL|i YTBOPIOBa/IM MaseHbKi MOAYLUEYKN B HUKHIlA
yacTuHi. KoHigil 6nigysarto-3eneHi, UMNIHAPWYHI,
BULOBXEHI | 6iN BEPXIBKYM 3BYXKEHI.

Y pesynbtati BCTAHOB/IEHHS POLOBOI HaNeX-
HOCTi  BMAINEHWUX i30N1ATiB  rpubiB-AECTPYKTaHTIB

6yno BiAMiYeHO, WO Halibinbla TXHS KiNbKiCTb
Hanexana fo pogy Penicillium (23,18 %), gewo
MeHWwa - po Fusarium (23,2 %) Ta Aspergillus
(18,7 %). KinbKiCTb YMCTUX KyNbTYP, LLO Hanexaam
[0 pogis Verticillium, Trichoderma i Cladosporium,
byna B Mexax 8,75-14,4 %. HalimeHwa KifbKiCTb
i30n4TiB Hanexana Ao pogy Aureobasidium (1,3 %)

(aws. puc.).

Ti8,70%
B Fusarium 8 Trichoderma 1 Aspergillus 1 Penicillium

IVerticillium wCladosporium 0 Aureobasidium

Pvic. PofoBa Halle>KHICTb BUAINEHNX
i3079TiB rpnbiB —IeCTPYKTaHTIB LENtonosu
(2012-2016pp.).

Hagani MeTOol Hawmx JocnigpkeHb  6yno
BCTAHOBNEHHS  BWOBOI  HaNeXHOCTi  BUAINEHUX
KynbTyp rpubis. Cepep HuX 6yno ifgeHTUdikoBaHO
yotTvpu BMAM pogy Fusarium, Tpu BuaM poay
Aspergillus i no ogHoMy BMUAY IHLWKWX BUAINEHMX
poais, a came: Verticillium, Trichoderma, Clado-
sporium, Penicillium, Aureobasidium (Ta6n. 1).

[0 BMAiNneHnx rpubis Hanexxanu izonatm Takmx
Bugie: Aspergilus niger van Tieghem, Penicillium
fulnicrelosum Thom, Aspergillus versicolor (Vuillmin)
Tirabosch, Penicillium sp, Trichoderma hamatum
(Bonordem) Bainier, Aspergillus ochraceus Wilhelm,
Fusarium javanicum Koordes, Fusarium solani
(Mart) App., Fusarium oxysporum (Enfecht) emend
Snydet., Fusarium heterosporum App. Et Wr. Emend
Bilai, Cladosporium  herbarum  (Pers.) Lk,
Aureobasidium pululans.

Buaun rpu6is, BUAINEHI 3 1iCOBOI NIACTUNKN B YUACTY KYNbTYpY

(2012-
KinbKicTb

Bu i30/19TiB, BUAJ-

NEHNX Y UncTy

KynbTypy, LUT.
Fusarium avenaceum 33
Fusarium solani 27
Fusarium oxysporum 39
Fusarium javanicum A
Penicillium fulnicrelosum 7
Trichoderma hamatum 21

Tabnmuqa 1
2016 pp.)
KinbKicTb i3074TiB,
Bug BUAINEHUX Y UnCTy
Ky/bTypy, LLT.

Aspergillus niger 19
Aspergillus versicolor 17
Aspergillus ochraceus 20
Aureobasidium pullulans 3
Cladosporium herbarum 6
Verticillium lateritium 5
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Bceranosneno, mio rpubu poxy 1richoderma
MOXHA C(PEKTHBHO BHKOPHUCTOBYBATH U1 OlOIIO-
CIYHOTO KOHTPOIIO (DITOMATOTCHIB, JOMTOMArar0dH
TAM CaMUM 3MCHIIWTH HEOOXITHICTH 3aCTOCYBAHHS
XIMIYHUX PCUOBUH, sIKI 3a0pyIHIOIOTH HABKOJIMIIIHE
cepenosumie. Jlma madopy mitamie TpubiB  3a
BHpPOIYBAHHSI HA POCIMHHMX CyOcrparax, o oc-
HOBHHUMM KOMITOHCHTAMHM € KITITKOBAHA 1 JITHIH,
HaSBHICTD  LCTIOJOMITHYHOI 1 (DCHOIOKCHAA3HOL
AKTHBHOCTI € OCHOBHOIO (h1310JIOTIHHOI BIACTUBICTIO
ULt oTpuManks Olorperiaparis [7; 15].

DCHOMOKCHAA3HA AKTUBHICTD BUAUICHUX TPH-
1B MIPOSIBIISUTACS B TIOSBI MIITMEHTY TUIBKH IT1J CTAPOIO
YaCTMHOK MIICII0, TMm3Hime 3abapBicHa 30HA
PO3MOBCIOAMIACS Ha BCIO KOIIOHIO 1 BHUXOIWIA 3a il
kpait. JlogaBaHmHs TaHIHY [0 TOKUBHOTO CEPCIOBHIIA
00MEKYBAJIO MBUAKICTH POCTY KOIOHIH, 3MCHIITYBAJIO
IHTCHCHBHICTh CIIOpOyTBOpeHHS. Ha ocHoBi Tecty
BaBennama Ha arapuzoBaHOMY CEPEIOBMIII 3 TAHIHOM
BCTAHOBIICHO HASBHICTh (DCHOJIOKCHUAA3HOI AaKTHB-
HOCTI V Takux BUIIB rpubiB: Trichoderma hamatum,
Aspergillus ochraceus. IHm A0CTiKYBaHI BUIM
rpubiB HE POCITH HA MOKMBHOMY CEPCAOBHILI 3 TaHI-
HOM 1 HE TIPOSIBILUTH (DCHOTOKCHAa3HOI aKTUBHOCTI.

BusHaueHHST UCTIOI030MITUMHOL  AKTUBHOCTI
BHMIUICHHMX 13 JTICOBOI MMACTUIIKK TPUOIB TIOKA3aJI0, 110
3a KUIBKICTEO YTBOPSHOI IPH TLAPOII31 CYMH LYKpIB

Trichoderma hamatum 3aiiMae OCTAHHE MICLIE, OCKLIb-
ku BoHa cimagama 0,28 % (tabm. 2). Haibimbmwmit
BIJCOTOK CYMH LIYKpPIB BLAMIUCHO y rpubiB Aspergilis
niger, Aspergillus versicolor, Aureobasidium pululans
—0,78, 1,37, 0,67 Mr/M1 BIATIOB1HO.

OcHoBHMMHU 30yAHMKAMH THHICH LIyKPOBHX
Oypsakis y soni [lomices e rpubu pomy Fusarium,
sokpema Il oxysporum, F.solani, F. gibbosum,
F javanicum, npore HaWOUIBLINI BIACOTOK V IIATO-
TCHC3l HANC/KUTh BHUAY F. OXysporum, SKUH BHUKO-
PHUCTaHO B MOJATBINKX JOCITIDKCHHSX. J[1s BUBUCHHS
AHTATOHICTUYHHX BJIACTUBOCTCH BHAUICHHUX HaAMH
LICITFOIO30PYHHIBHUX TPUOIB BUKOPUCTOBYBATH IXHI
YUCTI KYJIBTYPH, IKI CYMICHO KyJIBTHBYBAIU 31 30y1-
HUKOM (Dy3apio3HOI THHII KOPCHEIUIOAIB LyKPOBUX
OypskiB Fusarium oxysporum. Xapaxkrep B3aeMOBII-
HOCHMH 30yJHWMKA 3aXBOPIOBAHHSA 1 BHIUICHUX 13
JICOBOI MIACTHIKYA BUIIB IPUOIB BUBYAIH 32 POCTOM 1
PO3BHUTKOM IXHBOTO MiLEesiro (tadmi. 3).

I3 manmx Tabm 3 BUOHO, IO HAMOUIBIIA 30HA
3aTPUMKH POCTY 3@ CIIUIBHOTO KYJIBTUBYBAHHS TPH-
6a — 30yaamka (ys3aplosHOi THUM 3  1307ATOM
Trichoderma hamatum. Tlpu 1bOMY BIAMIYEHO 30HY
3aTPUMKH pocTy 17.3 MM, 0 3HAYHO OUIbINE, HIXK V
BumiB Penicillium sp ta Aspergillus ochraceus, ne
30Ha 3aTPUMKH POCTY  (PITOMaTOreHHUx TPUOIB
BapiroBajia B Mekax 2,734 mm (qus. Tabm. 3).

Tabnuys 2
Hemrono1iTHIHA AKTUBHICTD ETIOJI030PYITHIBHIX TPHdiB
(3a Xarepaonom-IeHceHom)
ram KiabKicTh TITFOKO3H, MT/MI
Aspergilus niger 0,78
Aspergillus versicolor 1,37
Aureobasidium pululans 0,67
Penicillium fulnicrelosum 0,48
Aspergillus ochraceus 0,32
Trichoderma hamatum 0,28
Tabnuys 3

Brnms nemosno3opyiiHiBHUX TprdiB HA 30y THIKA (Py3apio3HOT THILTI KOPEHEILTOTiB
nyKpoBHUx Oypakis (2012-2016 pp.)

Lemromo3opyliHiBHI TPHOH

30Ha 3aTPUMKH POCTY
Fusarium oxysporum, MM

Aspergilus niger 0
Penicillivm fulnicrelosum 0
Aspergillus versicolor 0
Trichoderma hamatum 17,3+1,3
Penicillium sp 2,7+0.,4
Aspergillus ochraceus 3,4+0,2
Cladosporium herbarum 0
Aureobasidium pululans 0
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Ockineku  Trichoderma hamatum wHakROGIABII
HCTATUBHO BIUTMBAB Ha Fusarium oxysporum cepen
IHIIKMX LCTIOIO30PYHHIBHUX TPUOIB, TOLLIEHUM 0YII0
[OJANBINC [ACTATBHC BHUBYCHHS WOr0 AaHTArOHIC-
TAYHMX BIACTMBOCTCH MO0 30yaHHKa (py3apiosHOi
THHITI KOPEHETIOMIB ITyKPOBUX OVPSAKIB.

3a pesynpratamMu JOCTIIKCHb OOHIBA MIKpPO-
OPraHi3MH y pa3l OKPEMOTO KYJIBTHBYBAHHS POCIH U
PO3BHBAIMCST JOCHTH IHTCHCHBHO. lak, 3a Iepiof
CIIOCTCPSIKCHD  miaMeTp  komoHii  Trichoderma
hamatum 3pic no 87,9 mm, a Fusarium oxysporum —
10 90,0 mwm (Tabm. 4).

3a CyMICHOTO KyJIbTHBYBAHHS BKa3aHUX TpUOIB
HA ChOMY mJ00y [JOCIIKCHb BCTAHOBJICHO, MIO
IHTCHCHBHICTh PO3BHTKY 30yAHMKa (hy3aplo3HOI THUMI
KOPCHEIUIONIB IyKpoBUX OypsakiB Ta I7ichoderma
hamatum Oyna maitke ogHakoBoro. [lpu oMy mia-
METP IXHBOTO MINETIIO cTaHoBUB 24,9 1 26,7 MM BiamO-
Bigo. [Ipore Ha woTHMpHAMUITY HOOY PICT KOIOHIM
rpuba Fusarium oxysporum TO4YaB CIIOBLUIBHIOBATHCSL,
a xomoHii Bumy Irichoderma hamatum, HaBrakw,
[ovanyd PO3BUBATHACS 3 OUIBIIOK MIBUAKICTIO. Ha
JBAIUATH TPy I00y CKCIICPUMEHTY CIIOCTSPIraau
[IOCTYTIOBE TIPUTHIMCHHS PO3BUTKY MILICIIIO 30V IHMKA
(ysapioznoi rawm 10 18,6 MM BHACTIIOK HAPOCTAHHS
MILICITIFO [ISTFOIO30PYHHIBHOTO rpuda (Tadm. 4).

Cepen omsarie rpuba poxy Irichoderma
HalarpeCHBHINMM MOA0 (PITOMATOTCHHUX TI'PUOIB
BUsBMBCS mtaM  Irichoderma  hamatum  ZH-6.

Ockinmeku Buzu poxy Irichoderma, apmamroBami 1
BHIUICHI 3 ONHHUX VMOB, HC MOXYVTh ICHYBAaTH U
AKTHBHO (DYHKLIOHYBATH B IHIIMX, TO IPU PO3podLl
METOXIB  3aCTOCYBAHHS AHTATOHICTIB  HCOOX1THO
BPAaxOBYBATH THII IPYHTY H OCHOBHI CHCTCMAaTHYHI
rpyru rpubiB 1 OakTepii, sIKi 3aCCILIEOTh HOTO. 3
OIBIAy HAa LS AOUUTBHAM € BHBUCHHS AHTATOHIC-
TUMHUX BIIACTHBOCTCH wrramy Irichoderma hamatum
ZH-6 moago 30yauukiB  (py3apiozHoi  rHuIL
KOPCHCIUIOAIB LYKPOBUX OVPsKIB poxy Fusarium, siki
MapasuTyIOTh caMe B ymoBax llomicesa Ykpainm.

Y pesynprati JOCTIKEHD BIAMIMEHO, IO MITaM
rpuba Irichoderma hamatum ZH-6 Bomomie amra-
TOHICTUYHOK AaKTHBHICTIO OIOAO0 [0 VCIX JOCHI-
[UKYBaHUX (DITOTIATOTCHHUX MIKPOMILIETIB (Tabt. 3).

Tak, BxKe 3 apyroi a00M KyJIBTUBYBAHHS
BIAMIMCHO 3aTPHMKY 30HH POCTY TaKAX TpPHOIB:
F.oxysporum, F. gibbosum, F.javanicum. Bcra-
HOBJICHO, LI0 HAWOUIbINA 30HA MPUTHIYCHHS POCTY
O6yma 3a B3aemomi Trichoderma hamatum ZH-6 13
Fusariumo xysporum ¥ ctanoBWIa Ha CbOMY T00Y BIJ
movyarky ekcriepumeHty 131 mm. AHTaroHicTHYHY
AKTHBHICTH CIIOCTCPITAITH 32 B3aEMOII LIBOTO IITAMY 3
KyaeTypamu rpubis F. gibbosum ta F. javanicum(7+2
ta 8%l mm). lloumuaroum 3 woTHpHAILITOL XOOH
JOCIIDKCHD  BIAMIYCHO AHTArOHICTUYHHHA  BIUIUB
Trichoderma hamatum ZH-6 no tpwba Fusarium
solani. JliameTp 30HU TIPUTHIYCHHS POCTY CTAHOBHUB
13£1-1542 v,

Tabnuys 4

OcodsmBocti B3aemoBiqnocun Trichoderma hamatum 3i 30ynankom (y3apio3Hol rHIIL KOPEHEILIOTIB
MYKPOBUX OypakiB Fusarium oxysporum (2012-2016 pp.)

JliaMeTp KOJIOHIH YNCTHX KyIbTYP, MM:

Bapiant uepes 7 nid uepes 14 xib uepes 21 g0y
Fusarium | Trichoderma | Fusarium | Trichoderma | Fusarium | Trichoderma
oxysporum hamatum oxysporum hamatum oxysporum hamatum

Fusarium oxysporum 544 - 86.4 - 90 -
Trichoderma hamatum - 48,9 - 57.1 - 88,9
Trichoderma hamatum, 26,7 24,9 13,8 36.2 18,6 554

Fusarium oxysporum

Tabnuys 5
AHTAroHicTHYHA AKTUBHICTL miTamy Trichoderma hamatum ZH-6
moa0 rpudis poay Fusarium (2012-2016 pp.)
. . JliameTp 30HH MPHUTHIYCHHS POCTY YEpe3, MM
o 6 - -
ITONMATOTCHHUH TPHl 716 13 46 31 206y
F. oxysporum 13+1 1543 1643
F. solani 0 13+1 13+1
F. gibbosum 7£2 10+2 10+1
F. javanicum 8+1 1542 15+1
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3axucT pocauH

OTxe, HaOM JOCTIKCHHS J0BOIATE, MO IIITAM
Trichoderma hamatum ZH-6 aHTaroHicTMYHO Ai€ Ha

30yaaukie  ysapiosnoi (F. oxysporum. F. solani,
F.gibbosum, F.javanicum) THWI KOPSHCIUTOMIB
LYKPOBUX OVPSIKIB.

BucnoBku. Hapasi BHCOKOIO —LICTFOIIO3HOO
AKTHBHICTIO, 3 TOYKH 30PY BHKOPHUCTAHHS B CLIBCH-
KOMY TOCTHOApCTBl, BUIAULAOTHCA TPHOHM poay
Trichoderma (Tr. viride, Tr. harzianum, Tr. reesei,
Tr. koningii). L1 Buam, KpiM LICTIOIO3HOI AKTUBHOCTI,
BIWABJUIOTh IIC W AHTATOHICTHYHI BIACTUBOCTL [0
OUIBIIOCTI TPYHTOBUX (PITOMATOrCHHUX TpubiB. 3Ba-
JKAFOYM HA TC, IMO IOMYJUIL(S TPYHTOBUX ITaTOICHIB
CYTIPOBOKYETHCS TIOTYJIAIIEKD IXHIX aHTArOHICTIB
(40-43 % 1pyHTOBHX MIKPOOPraHI3MIB € aHTaro-
HICTAMU [ATOTCHIB), TICPCIICKTUBHUM € TIOIIYK HOBUX
BHIIB TPUOIB — ACCTPYKTAHTIB LICTFOIIO3H 1 TSMILICITIO-
710371 3 BUCOKHM CTYIICHEM aHTArOHI3MY 10 30y IHUKIB
(y3apio3HOi THHITI KOPCHETUTOAIB IyKPOBUX OYPSIKIB,
IO ¥ CTAJI0 MCTO HALIMX JOCIIIDKCHB.

[poseneno ckpusinar 213 i3omrris (31 7 poxis)
rpubiB — ACCTPYKTAHTIB LICTIOMIO3HM 1 TEMILICITIONIO3H,
BUALTCHUX 13 JTICOBOI MIACTWIKA MIIIAHUX JIICIB BIKOM
35-55 pokiB XKuromupchkoi 1 CyMDKHUX 00I1aCTCH, 1¢
chopmoBaHi CTaOLTBHI MIKPOOHI YTPYITOBAHHSL.

Bumineni i3omsrtr 38 MOpQOIOTIYHUME  Ta
O10TOTTYHUMH  OCOONMMBOCTAMM OVITM BIAHECEHI 10
Takux pomis: Penicillium, Fusarium, Aureobasidium,
Aspergillus, Verticillium, Trichoderma 1 Clado-
sporium.

Jlo BuAIICHMX POMIB HAIEKATU 130JIATH TaKUX
BumiB. Aspergilus niger, Penicillium fulnicrelosum,
Aspergillus versicolor, Penicillium sp., Trichoderma
hamatum,  Aspergillus  ochraceus,  Fusarium
Javanicum, Fusarium solani, Fusarium oxysporum,
Fusarium heterosporum, Cladosporium herbarum,
Aureobasidium pululans

LemromosopyriHiBHI TPUOU TIO-PI3HOMY BILTH-
BAfOTh Ha PICT 1 PO3BHTOK MIMEHII0 30yIHHUKA
(hy3apio3HOi THHII KOPCHEIUIOAIB LyKPOBUX OVPSIKIB.
Taxi rpubm, sk Aspergilus niger, Penicillium
Sfulnicrelosum, Aspergillus versicolor, Penicillium sp,
Cladosporium herbarum, Aureobasidium pululans, une
BUSIBWJIM @HTArOHICTUYHOI AKTHUBHOCTI OO BHIY
Fusarium oxysporum, IpoTe BOHH MAIOTh 3 TUTHBHUH
xXapakrep.

JoBeneHo, mo cepen MOCTIMKYBAHUX 130JIATIB
HaWHOUTBIIY AHTATOHICTHYHY AaKTHUBHICTE Yy J1abo-
PaTOPHUX AOCIIHKCHHSX IWOAO Fusarium oxysporum
BusiBMB Trram [ richoderma hamatum 7ZH-6, sxwvit

JOLITBHO BUKOPHUCTOBYBATH B PO3POOLI G10IOTTHHIX
[perapaTiB A 3aXHCTY KOPEHEIUIOAIB LyKPOBHX
OyPSIKIB BIJ THHJICH.
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