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1. Biosoris pesikux Bupis pony Hypomyces (Fr.) Tul. & C. Tul. Ta itoro anamop@d Cladobotryum - 36ynHuKis
MaByTMHHOI B redyepulli 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. Incepranifina po60Ta IpUCBIY€HAa JOCIIKEHHIO 6ioJiorii mTamiB MikodinbHux rpubis pogy Hypomyces (Fr.) Tul.
& C. Tul. 3 anamop@doro Cladobotryum Nees, 10 BUKJIMKAIOTh IaBYTUHHY 11Biib Agaricus bisporus (J. E. Lange)
Imbach B ykpaiHCbkMX IpUOHUX rOCIIOJApCTBax. BUCBIT/IIOETHCS BUOBE Ta IITAMOBE PiI3BHOMAHITTS 30yIHUKIB
naByTUHHOI 1Bini Cladobotryum spp., BUziieHUX y rpuOHUX TOCNoAapcTBax YKpainy, ix KyJIbTypajbHO-
MOP(OJIOrivHi Ta MiKPOMOP(OJIOTidHI BIACTUBOCTI, OCOOJIMBOCTI POCTY 32 Pi3HMX YMOB KyJIbTUBYBaHHS. Y POOOTI
HaBe[leHi eKCIleprMeHTalIbHO OTPUMaHi JiaHi oo crifikocTi mrami Cladobotryum spp. 7o Hait6inbII MOMKPEHNX
dyHriuuiB Ta aHTAroHiCTUYHOI Aii IMX MTaMiB 1O BiIHOIIEHHIO [0 MilleJito Agaricus bisporus, iHmux BuziB rpubis,
acoLifOBaHUX 3 IPOMUCJIOBUM BUPOOHULITBOM IIeYepulli. Y pe3ysbTaTi IPOBELEHOI PeBi3ii BUJ0BOrO CKIALy
30yJHMKIB IaBYTMHHOI LBiJIi Neyepulli y rpuOHUX IPOMUCJIOBUX rOCNIOAAPCTBAX YKpaiHy BIEPLIE BUSBIEHO

Hypomyces odoratus y koHizianbhii ctazii Cladobotryum mycophilum ta ninTBepmkeHo HasiBHiCTh Hypomyces



rosellus y konigianeHii cranii Cladobotryum dendroides. Oxpim Toro, BusBneHo Cladobotryum sp., ikuii HaneXuThb
Io knany, mo popmye cropigHeni Buau Cladobotryum tenue ta Cladobotryum rubrobrunnescens. Bcranosneno
HasIBHICTb JBOX THUIIiB IaBYTUHHOI 1IBiJli Neyepulli, mo 6yau nosHauedi sk tun A (Hypomyces odoratus/
Cladobotryum mycophilum ta Hypomyces rosellus /Cladobotryum dendroides) ta Tun B (Cladobotryum sp. B).
BuiesasHadyeHi TUIIY BigPi3HAIMCH KOJILOPOM MILIEJIiI0 Ta IOr0 CTPYKTYPOIO. BCTaHOBJIEHI ONTMMaJIbHi YMOBU
KyJIbTUBYBaHHs TaMiB Hypomyces /Cladobotryum - >kuBuibHe cepefoBUlle III0K030-TIeNITOH-APDKAKOBUN arap,
pH 6,9, remnepatypa 25 oC. BusiBneHo (akT NOMMUPEHHS Y TPMOHUX MiJIIPUEMCTBAaX YKPaiHU CTIMKUX 10
6eH3uMina3obHUX PyHrinuAiB (beHominy, KapbeHaazumy) Ta npoxaopasy mramis Hypomyces /Cladobotryum, mo
BUKJIMKAIOTh [1aByTUHHY LIBiJIb Iledepuii 060X Tumis. [TokasaHo, 1o 6isbiicTs mramiB Hypomyces
odoratus/Cladobotryum mycophilum Ta Cladobotryum sp. B uyTausi o ¢nyasinamy Ta metpadeHoHy. BusiBieHO
3parHicTs wramiB Hypomyces /Cladobotryum npurnidysaru picT Milesito mramiB Agaricus bisporus, iHIUX BUAiB
rpu6iB, 1[0 IPUCYTHI Y KOMIIOCTi Ta IOKPUBHOMY I'PYHTI, a came Hypocrea lixii /Trichoderma harzianum,
Hypomyces perniciosus/Mycogone perniciosa, Aspergillus niger, Mucor sp., Penicillium sp. CtBopeHo nepiy B
YkpaiHi Kosexljito, y ckiazi gxoi 17 naroreHHux mwramis rpubis pony Cladobotryum, BusiisieHUX 3 IJIOGOBUX Tijl
Agaricus bisporus, KyJIbTUBOBAaHUX Y Pi3HMX IPOMUCJIOBUX FOCIOAAPCTBaX YKpaiHu. Po3po6eHo nacnopTu nux
KyJIbTYP 3 OIIMCAMU KyJIbTYypasibHO-MOPQOJIOTiYHUX Ta MIKPOCKOIIIYHMX O3HAK, OCOOJIMBOCTEN POCTY Ha Pi3HUX

SKMBUJIBHUX CEPEeLOBUIAX Ta CTIMKOCTI 10 QyHTILUAIB.

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.
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