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(1) (2) (3) (4) H D

Fig. 1. Brown spot disease of king oyster mushroom Pleurotus eryngii, caused by Gliocladium roseum. Symptoms consisted of
brown spots, curling of the tissues, and shrinking and cracking of fruit bodies. (1) healthy mushrooms, (2 3) diseased
mushrooms, and (4) diseased mushrooms (D) with brownish discoloration.
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Fig. 2. Morphologies of Gliocladium roseum including (1)
colonies of G. roseum isolates GR-12 and GR28 grown on
malt extract peptone agar for 10 days at 20 , (2)
Verticillium-like conidiophores (Cp) (arrowhead), phiales (P)
(arrowhead) and conidia (Ca) (arrowhead) under light
microscope; (3) Penicillium-like conidiophores (Cp)
(arrowhead) and (4) conidia (Ca) (arrowhead) under scanning
electron microscope.
Bar 10 m

GR-12 GR-28 
(24 )
Fig. 3. Effect of temperature on conidial germination of
Gliocladium roseum isolates GR-12 and GR-28 on potato
dextrose agar plates for 24 hrs. 
Bar = Standard error.
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Fig. 4. Effect of temperature on mycelial growth of
Gliocladium roseum isolates GR-12 GR-28 and Pleurotus
eryngii PE-B011 on potato dextrose agar plates for 7 days.
Bar = Standard error.
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10 ITS1 ITS2 5.8S rDNA
Fig. 5. Agarose gel electrophoresis showing amplification product of PCR in the ITS1 ITS2 regions and 5.8S rDNA of ten
isolates of Gliocladium roseum, the causal agent of brown spot disease of king oyster mushroom Pleurotus eryngii. Lane M: 100
bp marker (GeneMark).

(internal
transcribed spacer, ITS) 
Fig. 6. Nucleotide sequence of internal transcribed spacer
regions (ITS1 ITS2 regions and 5.8S rDNA) of Gliocladium
roseum, the causal agent of brown spot of king oyster
mushroom Pleurotus eryngii.
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Fig. 7. Agarose gel electrophoresis showing amplification product of PCR in the 28S rDNA of ten isolates of Gliocladium
roseum, the causal agent of brown spot of king oyster mushroom Pleurotus eryngii. Lane M: 100 bp marker (GeneMark).

GR-12 28S rDNA 
(NCBI) (GenBank) 

Fig. 8. Phylogenetic tree illustrating the pairwise genetic
distance of the sequence of 28S rDNA of Gliocladium roseum
isolate GR-12 compared with sequences deposited in the
GenBank database of National Center for Biotechnology
Information (NCBI).
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Gliocladium roseum 

Table 1. Pathogenicity tests of Gliocladium roseum obtained from diseased king oyster mushroom Pleurotus eryngii on fruiting
bodies of various mushroom-producing fungi

Symptom appearance 
Mushroom-producing Pathogenicity test2 (days after inoculation)

fungus1 GR-12 GR-28 GR-12 GR-28
Agaricus bisporus 2 2
Auricularia polytrica - -
Coprinus comatus 3 3
Flammulina velutipes 2 2
Grifola frondosa - -
Hypsizigus marmoreus 2 2
Lentinus edodes 2 2
Lepista nuda - -
Pleurotus cystidosus 2 2
Pleurotus eryngii 3 3
Pleurotus sajor 2 2

1. Each fungus was inoculated with 2 ml spore suspension (1.5 106 spores/ml) of Gliocladium roseum isolates GR-12 and
GR-28 on its sporophores cultivated at 16 . 
2. , with symptoms; , without symptom.
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ABSTRACT

Chen, J. T.1 and Huang, J. W.2,3 2004. Identification of Gliocladium roseum, the causal agent of brown spot

of the king oyster mushroom Pleurotus eryngii. Plant Pathol. Bull. 13: 17-26. (1.Plant Pathology Division,

Agricultural Research Institute, COA, Wufeng, Taichung, Taiwan; 2.Department of Plant Pathology,

National Chung-Hsing University, Taichung, Taiwan; 3.Corresponding author, E-mail:

jwhuang@dragon.nchu.edu.tw, Fax: +886-4-22851676)

In 1998, commercial cultivation of Pleurotus eryngii (Dc. : Fr.) Que-l. in Wufeng area including the

Agricultural Research Institute (ARI), COA, in central Taiwan was severely affected by an unknown

disease.  Symptoms consisted of brown spot, curling of the tissues, sometimes even shrinking and cracking

of the infected fruit bodies. Ten isolates, GR-6 GR-7 GR-12 GR-13 GR-16 GR-18 GR-23 GR-

28 GR-31 and GR-37 were obtained from diseased fruiting bodies. Pathogenicity was confirmed by

inoculating the fungus onto fruiting bodies of king oyster P. eryngii and incubating the inoculated fruiting

bodies under high humidity (RH 93%) at 16 . Discoloration of brown spot similar to the original

symptoms developed only on inoculated king oyster mushrooms.  The same fungus was reisolated from the

artificially infected king oyster mushrooms.  Noninoculated king oyster mushrooms remained symptomless.

On malt extract peptone agar, the colony diameter reached 32.5-35.0 mm 10 days after inoculation at 20 ,

the colony appeared orange to salmon red.  Mycelium with septa produced verticillate conidiophores 110-

170 m, bearing 2-6 whorls of phialides 13-28 m and conidiophores bearing the "densely penicillate"

phialides 10-16 m .  Conidia were hyaline, one-celled, ovoid , accumulating in a single, slimy and

protruding base, smooth-walled, 4.0-6.8 x 3.0-4.5 m.  The fungus was identified as Gliocladium roseum

Bainier according to the descriptions of Domsch, et al (1980) Schroer, et al (1999) and Smalley Hansen

(1957).  The causal agent was further confirmed by comparing the ITS and 28S rDNA sequences of ten

isolates of the pathogen with NCBI database.  The optimum temperature for conidial germination and

mycelial growth of G. roseum isolates GR-12 and GR-28 was 20-32 .  G. roseum isolates GR-12 and GR-

28 was also pathogenic to Agaricus bisporus (Lange) Imbach Lentinus edodes (Berk.) Sing. Flammulina

velutipes (Curt.: Fr.) Sing. Pleurotus sajor (Fr.) Sing. Pleurotus cystidosus Miller Hypsizigus

marmoreus Bunashimeji and Coprinus comatus (Mull.: Fr. ) Pers.

Key words : Pleurotus eryngii, Gliocladium roseum, ITS (internal transcribed spacer), 28S rDNA


