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ABSTRACT: Recently a serious outbreak of weed mould caused by a species of Hypocrea occurred in oyster
mushroom (Pleurctus ostreatus) substrates in Korea. The disease was characterized by a rapid infestation of the
oyster mushroom substrates by Hypocrea sp. and subsequent inhibition of fructification of the mushroom, In spite
of it’s serious losses to the oyster mushreom industry in Korea, eticlogy and ecology of the disease have not been
studied. Morphological characteristics of the fungus were examined and molecular characteristics of the fungus
were compared with those of the green moulds (Trichoderma spp.) isolated from oyster mushroom bed. Stromata
formed superficially on suface of the subsirates were pulvinate to effuse or irreguler, initially white but becoming
yellowish brown, measuring 6.0~13.0 x 3.0~11.0 mnm. Perithecia were globose to subglobose, immersed in stroma,
223~263 (Ave. 239.9) x 167.3-231 (Ave. 204.1) pm in size. Ascl were unitunicate, cylindrical, nonamyloid, 82.7~124.8
(Ave. 103.3) x 4.1~5.1 (Ave. 4.9) g in size, 16 part-spored. Ascospores were bullet-shaped or somewhat oblong, hya-
line, bicellular, roughened or warted, 5.4~74 (Ave. 6.5) x 3.6~5.5 (Ave. 4.7) um in size. This fongus readily form
the stroma on PDA. Myeelia on PDA nearly invisible and without cottony aerial mycelium. Optimum temperature
for mycelial growth of this fungus was 25°C on PDA and its growth rate was 15 mm per day. This species did
not grow at below 10 and above 35°C. Phialides in culture enlarged in the middle and aggregated to penicillate
type. They were very variable, shorted ampulliform and occasionally curved when matured, but cylinderical when
young, measuring 11.9-24.3 (Ave. 14.7) x 2.9~3.9 (Ave. 3.4) um when matured and 7.2~14.0 (Ave, 10.8) x 2.8~4.9 (Ave.
3.5) ym when young. Phialosopres were ovoid to ellipsoid, smooth, measuring 3.5-7.2 (Ave. 4.5) x 2.6~3.3 (Ave. 2.9)
4m. Nineteen isolates of Hypocrea sp. were analyzed on the basis of molecular characteristics and classified into
phenotypic groups. On the basis of RAPD, URP-PCR, the fungus was confirm to monoclonal, and was classified
as a different taxon from reported species of Hypocrea and Trichoderma and supposed to be a new species not
previously reported in literature.
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Figs. 1~17. Hypocrea sp. 1, 2. Stromata of Hypocrea sp. formed on waste cotton (1) and rice straw (2) substrates of oyster
mushroom. 3. Ostioles on the surface of stroma. 4, 5. Section through part of a stroma showing embedded perithecia.
6. Median longitudinal section through a perithecium and stroma. 7. Pseudoparenchymal internal tissue of stroma
below perithecia, 8, 9. Asci and ascospores. 10. Conidiophores and ampulliform phialides. 11. Conidiophores and
slender lageniform phialides. 12. Conidia. 13, 14, Colonies of Hypecrea sp. grown on PDA at 25°C. 15, 16. /n vitro
formation of stromata of Hypocrea on PDA by solitary culture (15) and dual culture (16) with Pleurotus ostreatus. 17.
Formation of stromata of Hypocres on waste cotton substrate by mixed culture with P ostrequss. Scale bars :
1=100mm; 2=50mm: 3=05mm; 4=3mm; 5=1mm; 6=100um; 7=10pm; §=20pum; 9=10pm; 10, 11=
20 pm; 12 =10 pm.
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Table 2. Morphological characleristics of Hvpocrea sp.

Characteristics Shape and color Size (Ixw, ,Um)”
Telemorph Stroma white 10 pale brown 6.000~13,000 % 3,000~11,000
{ave. 7,700 x 5,900}
Perithecium Globose to subglobose, 223.0-~2633x167.3~230.4
slightly elongated {ave. 2399 x204.1)
Ascus Cylindrical, 16 part spores in 82.7-1248 = 4.1~5.1
a4 ascus (ave. 103.3 x4.9)
Ascospore Bullet-shaped, ovovate with 54~T4 % 3.6~53
truncate base, warted, hyaline (ave. 6.5x4.7)
Anamorph Colony Growing moderately rapidly
(6~6.5 cm)” while 10 yellowish
green on PDA. aerial mycelia
not abvious
Phialide Narrowly lageniform to lageniform
ampulliform, siender, 11.9-243%x29-39
penicillate (ave. 14.7x34)
ampullilorm
7.2~14.0 x 2.8~4.9
(ave. 10.8 x3.5)
Conidia Ovoid to ellipsoidal, 315-72%x26~33

simooth-walled (ave. 4.5 x2.9)

Motal mimber of stromz, perithecta. asci, ascospores, phialides and conidia measured were 30, 30, 50, 100, 30, and 100, respectively.
“The diameter of colonies was measured after 5 days at 25°C on PDA.

Table 3. Mycelial growth rule of Hypocrea sp. on PDA at

25°C
Tsolate Growth rate” Isolate Growth rare
(mm/fday) : (rmw’day‘)”
CNU Ho670 14.1+2.8 CNU HE05 16.0+2.8
CNU Ha71 14,1+1.7 CNL HB06 14.6+£2 4
CNU H723 14829 CNLU HEO7 162427
CNU H724 14 8£2.6 CNU HRO8 157421
CNU H725 10.7+2.1 CNU H8(9 16.4x1.6
CNU H800 13.6=1.4 CNL HE10 17.3%1.7
CNU HS801 14,423 CNL HS!1I1 15,9245
CNU H832 13.6£2.8 CNU HEI12 15.9£1.9
CNU HS03 15.0+1.3 CNU HE813 16.6£1.9
CNU Hg04 15,132
Average 15.0£24

T . . - —
'The diameter of colonies was measured after 3 days at 25°C on
PDA in darkncss. Meansstandard deviation.
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Table 4. Effect of temperature on mycclial growth and formation of stroma ol Hypocrea isolale CNU H803

Characters s°C 10°C 15°C 20°C 25°C 0°C 35°C
Myeclial gmwth“ 0 0 6.0+2.8 51.3+4.6 63.7£5.7 187+1.2 ¢
Formation of stroma’’ - - + + - -

] " - N - A
The diameter of colonics was measured afler 5 days ar 25°C on PDA in darkness.

“Formation of stroma on PDA was obscrved after 30 days at 25°C under light (— :

not Tormation of stroma, + ; formation of stroma).
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Fig. 18. Random amplified polymorphic DNA patterns of Trichoderma spp. and Hypocrea sp. by primer GT-02 {A), OPA-18 (B),
and OFA-13 (C). Lane |, molecular marker, (A) AND (B) : lanes 2~19; T614, T553, T508, T580, T612, T60O3, TG0,
Tel7, Te07, Te0Y, TH18, To04, T620, T575, T619, T605, T512, T596, lane 20~22; h670, H617, HE04. (C) : lanes 2~1%
TkoO01, Tre001, Tvi001, ThrO06, TS07, T518, T334, T306, Thr009, ThiO08, T618, T604, T620, T575, T619, T03,
T312, T596, lane 20~22; h670, H617, HE04.,

v Bl o - -
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Fig. 19. PCR fingerprinting patierns of Hypocrea species amplified by primers URP-03 (A), URP-04 (B), URP-035 (C) and ITS-
RFLP (I3} pattern using restriction enzyme Mbol. Molecular weight marker are 1 kb DNA ladder. Lanes 2-~20; H670,
He71, H723, H724, H725,H800, H801, H802, H803. H804. H805. H806. HB(7, HE0OR. HAN9. H310. H811. H812, H813.
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