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1. Biosoris meskux Buais pony Hypomyces (Fr.) Tul. & C. Tul. ta ftoro anamop@ Cladobotryum - 36ynHuKiB
MaByTMHHOI 1IBiJIi nedyepuli B YKpaiHi

2. Biology of some species of the genus Hypomyces (Fr.) Tul. & C. Tul. and its anamorph Cladobotryum - cause of
cobweb disease of button mushroom in Ukraine

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA JOCIIKEHHIO 6ioJi0rii mTamiB MikodinbHux rpubis pogy Hypomyces (Fr.) Tul.
& C. Tul. 3 anamop@doro Cladobotryum Nees, 1110 BUKJIMKaIOTh IaBYTUHHY 11Biib Agaricus bisporus (J. E. Lange)
Imbach B ykpaiHcbKuX rpUOHUX rocrofapcTsax. BUCBIT/II0€TCS BULOBE Ta LITAMOBE Pi3HOMAHITTS 30yAHUKIB
naByTuHHOI 1Bini Cladobotryum spp., Buzinenux y rpu6HuX rocrnogapcraax YKpaiHy, ix KyJabTypaabHO-
mop@oJioriuni Ta MiKpoMOp(OJIOTivHiI BIACTUBOCTI, 0COGJIMBOCTI POCTY 32 Pi3HUX YMOB KyJIbTUBYBaHHS. Y pOOOTi
HaBeJleHi eKCIIepMMEHTaIbHO OTPUMaHi JiaHi oo cTiiikocTi mramis Cladobotryum spp. 10 Hait6i1bll NOMMPEHNUX

(yHrinuAiB Ta aHTArOHICTUYHOI Aii IIUX MTaMiB 0 BiTHOLIEHHIO N0 Milesito Agaricus bisporus, iHIIMX BUAiB rpubis,



acolil0BaHMX 3 IPOMUCJIOBUM BUPOOGHUILITBOM Ieuepulli. Y pe3ysbTaTi IpoBeJeHoi peBisii BugoBoro ckiangy

30y HUKiB [IaBYTUHHOI LIBiJIi Ie4epulli y TpuOHUX IPOMHUCJIOBUX FOCIIONAPCTBAX YKpaiHu BIEpIle BUSBIEHO
Hypomyces odoratus y KoHigianbHiii ctagii Cladobotryum mycophilum ta ninTeepzkeHo HasiBHiCTh Hypomyces
rosellus y koHigianbhii crazii Cladobotryum dendroides. Okpim Toro, BusibiieHo Cladobotryum sp., sSIKAi1 HaJIeKUThb
1o knany, mo popmye cropigHeni Buau Cladobotryum tenue ta Cladobotryum rubrobrunnescens. Bcranosneno
HasIBHICTb JBOX THUIIiB IaBYTUHHOI 1IBiJIi eyepulli, mo 6yau nozHavedi sk Tun A (Hypomyces odoratus/
Cladobotryum mycophilum ta Hypomyces rosellus /Cladobotryum dendroides) ta Tun B (Cladobotryum sp. B).
BuiesasHadeHi TUNIM BigPi3HAIMCh KOJIbOPOM MILIEJIIIO Ta IOTO CTPYKTYPOIO. BCTaHOBJIEHI ONTMMAaJIbHI YMOBU
KyJIbTUBYBaHHs TaMiB Hypomyces /Cladobotryum - >kuBuiibHe cepefoBUle TTII0K030-TIeNITOH-APLKIKOBUH arap,
pH 6,9, remnepatypa 25 oC. BusiBseHo QaKT NOMUPEHHS Y TPUOHUX MiJIIPUEMCTBAaX YKpaiHU CTIMKUX [10
0€eH3MMiJa30JIbHUX QYHIiLUiB (beHOMINTy, KapOeHaa3uMy) Ta mpoxyopasy mramis Hypomyces /Cladobotryum, mo
BUKJIMKAIOTh [1aByTUHHY LIBiJIb IIeYepuii 060X TumiB. ITokazaHo, 1o 6isbmmicTs mramiB Hypomyces
odoratus/Cladobotryum mycophilum Ta Cladobotryum sp. B uyTausi o ¢nyasinamy Ta metpadeHoHy. BusiBieHO
3parHicTs wramiB Hypomyces /Cladobotryum npurnidysatu picT Miliesito mramiB Agaricus bisporus, iHIux BUAiB
rpub6iB, 1O NPUCYTHI Y KOMIIOCTI Ta IOKPUBHOMY I'PYHTi, a came Hypocrea lixii /Trichoderma harzianum,
Hypomyces perniciosus/Mycogone perniciosa, Aspergillus niger, Mucor sp., Penicillium sp. CtBopeHo niepiy B
YkpaiHi Kosex1jito, y ckiazi gxoi 17 naroreHHux mwramis rpubis pony Cladobotryum, BusiisieHUX 3 IJIO4OBUX Tijl
Agaricus bisporus, KyJIbTUBOBaHUX Y Pi3HUX IIPOMUCIIOBUX OCIIOAPCTBaX YKpaiHu. Po3po6eHo nacnopTu nux
KyJIBTYP 3 OIMCaMU KyJIbTYPaJbHO-MOP(OJIOTiYHUX Ta MiKPOCKOIIYHMX 03HAK, OCOOJIMBOCTEN POCTY Ha Pi3HUX

SKUBUJIBHUX CEpeloBUIAX Ta CTIMKOCTI 10 QyHTIUAIB.

2. The dissertation is devoted to the research of strains of mycophilic fungi of the genus Hypomyces (Fr.) Tul. &
C.Tul. with Cladobotryum-like anamorph, which cause cobweb disease of Agaricus bisporus (J. E. Lange) Imbach on
Ukrainian mushroom farms. The thesis covers different aspects of this problem: the species and strain diversity of
Hypomyces spp. with Cladobotryum-like anamorph, isolated on Ukrainian mushroom farms, their cultural-
morphological and micromorphological features, features of growth under different cultivation conditions. The
paper presents experimentally obtained data on the fungicide resistance of Cladobotryum strains and antagonistic
action of these strains against other species of fungi associated with the industrial production of mushrooms. It
was found that according to the symptoms of infection in A. bisporus caused by strains of Hypomyces spp. with
Cladobotryum-like anamorph, we can distinguish two types of cobweb diseases: Type A and B. A study of strains
that cause cobweb disease type A found that they all belong to H. odoratus G. R. W. Arnold (anamorph: C.
mycophilum (Oudem.) W. Gams & Hooz.) This species was first identified as a causative agent of cobweb disease on
Ukrainian fungal farms. The study of strains that cause cobweb disease type B, showed their homogeneity in
micromorphology and a significant difference from the most common species of the genus Cladobotryum. All
strains that cause cobweb disease type B were conventionally designated as Cladobotryum sp. B. According to
micromorphological and cultural-morphological features, these strains belong to the class that forms related
species of C. tenue Helfer and C. rubrobrunnescens Helfer and require further study by molecular genetics
methods. It was found that H. rosellus (Alb. & Schwein.) Tul. & C. Tul. (anamorph: C. dendroides (Bull.) W. Gams &
Hooz), which had been considered the main infectious agent that causes cobweb disease of A. bisporus, is not the
main causative agent of this disease in Ukrainian fungal farms. Only 1 strain of C. dendroides was detected in our
study. It was found that according to the parameters of growth rate, the best medium for cultivation of all strains
of of C. mycophilum is glucose-peptone-yeast agar medium (14-20 mm /day), slightly worse than malt extract agar
medium (11-18 mm /day) and potato-dextrose agar medium (11-16 mm /day). The growth rate of strains from the
Cladobotryum sp. group B on glucose-peptone-yeast agar medium was 13-15 mm/day, on potato-dextrose agar
medium - 12-16 mm/day, on malt extract agar medium - 8.5-11.5 mm /day. The intensity and time of pigmentation
development had strain differences and depended on the selected medium (MEA, PDA, GPDA), but in general the
color intensity on the GPDA medium was higher than on MEA and PDA. It was established experimentally that the
optimal cultivation temperature of all Cladobotryum strains is a temperature of 25 oC and pH 6.9 is optimal for
biomass accumulation for all strains of Cladobotryum isolated from fungal farms of Ukraine. The fact of the spread



of Hypomyces / Cladobotryum strains which was resistans to benzimidazole fungicides (benomyl, carbendazim)
and prochloraz at the fungal farms of Ukraine was revealed. It was shown that the strains of Hypomyces odoratus
/ Cladobotryum mycophilum and Cladobotryum sp. groups B are generally sensitive to fluazinam and
metrophenone.It was found the ability of Hypomyces / Cladobotryum strains to inhibit the growth of other fungi,
namely, Hypocrealixii / Trichoderma harzianum, Hypomyces perniciosus / Mycogone perniciosa, Aspergillus
niger, Mucor sp., Penicillium sp. The final result of the current research was a creation of a collection that contains
17 strains of Hypomyces (Fr.) Tul. & C.Tul. with Cladobotryum-like anamorph isolated from Ukrainian mushroom
farms. For each strain, we made a detailed description, which includes data on species identification, growth
characteristics, and morphology of colonies on different nutrient media, temperature regimes of cultivation and
storage, critical temperatures, resistance to different types of fungicides, and antagonistic properties against
others mycophilic fungi and fungi associated with compost and cover soil.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaILii:

3B's130K 3 HAYKOBUMH T€MaMH.

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Biceko Hina AnarosiiBHa

2. Bisko Nina A.

KBasigikamis: 03.00.21

Inentudikarop ORCHID ID: He zactocosyerbcs
JoparkoBa iHdpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. CyxomimH Maprna MukosaiBHa

2. Sukhomlyn Marina M.

KBasigikamis: 03.00.21

InenTudikarop ORCHID ID: He 3actocoyerscs
JoparkoBa inpopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. Bonomyk Harasnig MuxaiiBHa

2. Voloshchuk Nataliia M.

KBasigikamis: 03.00.21

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe Ha¥iMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

PeuenseHTu

VIII. 3aKkJIr04Hi BiZoMOCTi

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

TOJIOBH pagu

Jinyx fIxiB [TeTpoBuy



Baache IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

Hinyx fIxiB [TeTpoBuy

IOpuenko T.A.



