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Table 1. Common names, Chinese names, chemical names and manufacturers of pesticides tested in this study

Common name Chinese name Chemical name Mnaufacturer

Benomyl 50% WP, Methyl-1-1-(butylcarbamoyl) Du pont
-2-benzimidazole carbamate

Carbendazim 50% WP, 2-(methoxycarbonylamino) benzimidazole BASF 

Daconil 75% WP, Tetrachloroisophthalonitrile Ihara 

Flutolanil 50% WP, , , -trifluoro-3'- isopropoxy-2-toluanilide BASF 

Iprodine 23.7% WP, 3-(3,5-Dichlorophenyl)-1-isopropyl Rhone-Poulenc
-carbamoylhydantion Merck Sharp Dome

Mertect 40% WP, 2(4-thiazolyl)benzimidazole

Prochloraz-Mn 50% WP, N-propyl-N-(2-(2,4,6-trichlorophenoxy)- Schering
ethyl)-imidazole-1-carboxamide)manganese
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Fig. 2. Recovery of Gliocladium roseum isolates GR-12 and GR-28 from A, B and C sawdusts infested with 104 spores/g dry
sawdust of the pathogen on the Maltose-NaNO2 semiselective medium (MNa), Czpeak's medium+50 ppm streptomycin sulfate +
50 ppm chloramphenicol +1 ppm benomyl + 50 ppm sodium propionate + 1%(w/v) rose bengal (BAM), Potato dextrose agar
(PDA), PDA + 50 ppm streptomycin sulfate + 50 ppm chloramphenicol (PDASA), respectively. Contaminated microorganisms
were also counted on each plate of MNa, BAM, PDA and PDASA media.

GR-12 GR-28

Fig. 1. Effect of carbon sources on mycelial growth of Gliocladium roseum isolates GR-12 and GR-28 on modified Czapek's medium
plates using NaNO3 as a nitrogen source for 7 days at 28 . 

* Means (n=4) among different carbon sources for each isolate followed by the same letter are not significantly different (P =0.05)
according to Duncan's multiple range test.
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Table 4. Effect of different pesticides with various
concentrations on mycelial growth of Gliocladium roseum
isolates GR-12 and GR-28 for 24 hours at 28

Hyphal length ( m)2

Pesticide1 Conc. (ppm) GR-12 GR-28

Benomyl 1 319.2 a3 320.4 a
2 343.3 a 339.2 a
3 340.8 a 332.9 a
4 351.3 a 314.6 a
5 138.3 b 142.5 b

Mertect 1 340.8 a 327.5 a
2 360.4 a 345.0 a
3 354.2 a 349.6 a
4 342.5 a 319.2 a
5 341.6 a 332.9 a

Prochloraz-Mn 1 45.0 c 43.5 c
2 36.0 c 32.3 c
3 29.0 c 25.8 c
4 23.1 c 25.6 c
5 13.1 c 15.6 c

None (CK) 348.3 a 329.2 a
1 Each pesticide was respectively added into basal medium (MNa

medium consisted of 30 g maltose, 2 g NaNO2, 1g K2HPO4, 0.5
g MgSO4 7H2O, 0.5 g KCl, 0.01 g FeSO4 7H2O, 15 g agar, and
1L distilled water).

2 Spore suspension (1.3 104 spores/ml) of Gliocladium roseum
isolates GR-12 and GR-28 was spread on MNa medium with or
without pesticide. The hyphal length was measured after 24 hrs
incubation at 28 . 

3 Means (n=4) in the same column followed by the same letter are
not significantly different (P = 0.05) according to Duncan's
multiple range test.

GR-12 GR-28

Table 2. Effect of carbon and nitrogen sources on mycelial growth of Gliocladium roseum isolates GR-12 and GR-28 for 7 days
at 28

Colony size (mm, dia.)
Nitrogen source1 Sucrose Starch Sorbitol Maltose

GR-12 GR-28 GR-12 GR-28 GR-12 GR-28 GR-12 GR-28

Ammonium chloride 34.2 g2 33.0 f 46.2 cd 45.0 e 43.8 de 47.0 cd 42.0 e 41.3 f 
Ammonium nitrate 34.8 g 33.0 f 47.0cd 46.6 de 46.0 bc 46.8 cde 49.3 c 43.8 e 
Ammonium phosphate 31.6 h 29.8 g 44.8 ef 45.4 e 43.0 ef 45.3 ef 46.5 d 41.5 f 
Ammonium sulphate 39.4 f 40.6 e 41.8 g 41.8 f 45.8 bc 46.5 def 48.0 cd 46.0 cd 
Asparagine 42.6 e 43.2 de 46.6 cd 45.6 e 45.3 cd 48.3 bc 49.5 c 46.5 bcd 
Calcium nitrate 46.6 cd 47.2 ab 50.2 b 47.4 cd 47.0 b 49.0 b 51.8 b 45.8 cd 
Casein 48.0 abc 47.2 ab 44.2 f 49.2 ab 41.0 g 42.8 g 52.0 b 43.0 e 
Potassium nitrate 49.4 ab 49.0 a 52.0 a 49.8 ab 50.8 a 51.5 a 52.5 b 47.5 b 
Sodium nitrate 49.6 a 46.6 abc 50.6 b 50.4 a 50.0 a 51.0 a 49.8 c 46.5 bcd 
Sodium nitrite 47.8 bc 45.6 bcd 45.8 de 48.4 bc 50.5 a 51.0 a 54.5 a 50.5 a 
Tyrosine 45.8 d 47.0 ab 43.6 f 47.2 cd 44.8 cd 48.8 b 49.5 c 45.3 d 
Urea 43.2 e 43.8 cd 47.4 c 48.4 bc 41.75 fg 45.0 f 42.8 e 46.8 bc 
1 Each of nitrogen sources was added into Czapek's medium with sucrose, starch, sorbitol or maltose as a carbon source.
2 Means (n=4) in the column followed by the same letter are not significantly different (P=0.05) according to Duncan's multiple range test.

GR-12
GR-28

Table 3. Effect of different pesticides with various
concentrations on mycelial growth of Gliocladium roseum
isolates GR-12 and GR-28 for 7 days at 28

Colony size (mm, dia.)
Pesticide1 Conc. (ppm) GR-12 GR-28

Benomyl 250 4.0 b 4.3 fgh
500 3.8 b 3.5 h

Carbendazim 500 7.3 b 12.3 c
1000 6.5 b 9.3 d

Daconil 1000 3.8 b 4.8 fgh
2000 0.0 c 0.0 i

Flutolanil 200 48.8 a 45.8 a
400 46.5 a 42.8 b

Iprodione 500 4.0 b 5.5 efg
1000 4.0 b 4.0 gh

Mer.ect 1000 6.3 b 6.8 e
2000 6.5 b 6.0 ef

Prochloraz-Mn 200 0.0 c 0.0 i
400 0.0 c 0.0 i

None (CK) 49.0 a 43.8 b
1 Each pesticide was respectively added into basal medium (MNa

medium consisted of 30 g Maltose, 2 g NaNO2, 1g K2HPO4, 0.5
g MgSO4 7H2O, 0.5 g KCl, 0.01 g FeSO4 7H2O, 15 g agar, and
1L distilled water).

2 Means (n=4) in the same column followed by the same letter are
not significantly different (P = 0.05) according to Duncan's
multiple range test.
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Fig. 3. (1) Recovery of Gliocladium roseum isolates GR-12 and GR-28 from the mixed sawdust infested with the pathogen on the
Maltose-NaNO2 semiselective medium (MNa), Czapek's medium+50 ppm streptomycin sulfate + 50 ppm chloramphenicol +1
ppm benomyl + 50 ppm sodium propionate + 1%(w/v) rose bengal (BAM), Potato dextrose agar (PDA), PDA + 50 ppm
streptomycin sulfate + 50 ppm chloramphenicol (PDASA); (2) Recovery of G. roseum isolate GR-28 from sawdust infested with
the pathogen on Maltose-NaNO2 (MNa) semiselective medium;(3) Isolation of G. roseum from diseased fruit-bodies of Pleurotus
eryngii on MNa semiselective medium.
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Table 6. Detection of Gliocladium roseum, the causal agent of brown spot disease of king oyster mushroom Pleurotus eryngii
from materials of P. eryngii cultivation and soils around mushroom house by MNa semiselective medium

G. roseum [cfu/g soil (or mL water) 100]

Item Test I Test II Test III Test IV

Materials for cultivation
Mixed sawdust 0 0 0 0
Trema orientalis sawdust 0 0 1 0
Rice bran 0 0 0 0
Wheat bran 0 0 0 0
Water 0 0 0 0
Air filter 17 24 29 13

Soil around mushroom house
Soil-A1 0 0 0 0
Soil-B 0 0 0 0
Soil-C 3 2 1 1
Peat moss2 0 0 0 0
Compost2 0 0 0 0

1 Soil-A = field soil, soil-B = garden soil and soil-C = forest soil.
2 Peat moss and compost were the substrates which were used for culturing Agaricus bisporus .

GR-12 GR-28

Table 5. Effect of streptomycin sulfate, chloramphenicol and
penicillin G on mycelial growth of Gliocladium roseum
isolates GR-12 and GR-28 on the basal medium for 24 hrs at
28

Hyphal length ( m)2

Treatment Conc. (ppm)1 GR-12 GR-28

Chloramphenicol 100 259.6 231.7
200 257.5 238.8
300 252.9 248.8
400 269.6 251.3
500 251.7 243.8

Penicillin G 100 261.3 239.2
200 265.8 251.7
300 268.8 248.3
400 271.3 250.8
500 271.7 270.8

Streptomycin sulfate 100 278.8 257.1
200 269.2 252.5
300 286.7 260.4
400 271.3 250.0
500 281.3 240.8

None (CK) 263.3 252.9
LSD3

0.05 45.2 40.8
1 Each of chemicals was respectively added into basal medium

(MNa medium consisted of 30 g maltose, 2 g NaNO2, 1g
K2HPO4, 0.5 g MgSO4 7H2O, 0.5 g KCl, 0.01 g FeSO4 7H2O, 15
g agar, and 1L distilled water).

2 Spore suspension (1.3 104 spores/ml) of Gliocladium roseum
isolates GR-12 and GR-28 was spread on the MNa medium with
or without antibiotic for 24 hours at 28 and hyphal length was
measured. Four replicates were conducted and 25 germinated
spores of each replicate were measured. 

3 Least significant difference at P = 0.05.
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Fig. 4. Basidiospores of Pleurotus eryngii and conidia of Gliocladium roseum were found in the air filter(arrowhead) of the
mushroom cultivation room.
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ABSTRACT

Chen, J. T.1, and Huang, J. W.2,3 2004. A Semiselective Medium for Detecting Gliocladium roseum, the

Causal Agent of King Oyster Mushroom Brown Spot. Plant Pathol. Bull. 13:107-116. (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)

Twelve carbohydrates and twelve nitrogenous compounds were evaluated for their effects on mycelial

growth of Gliocladium roseum isolates GR-12 and GR-28, the causal agent of brown spot of king oyster

mushroom Pleurotus eryngii . Among those carbon-source compounds, sucrose, sorbitol, starch and

maltose were more effective than other carbohydrates to enhance the growth of G. roseum. For nitrogenous

compounds, NaNO3, NaNO2 and KNO3 were more effective to enhance growth of the pathogen. Seven

pesticides were separately added into the basal medium (a modified Czapek's medium containing 3% (w/v)

maltose and 0.2% (w/v) NaNO2 , MNa medium) to investigate their suppressive effectiveness for mycelial

growth. Data showed that mycelial growth of the pathogen was not inhibited by flutolanil at 200 ppm,

mertect at 4 ppm, streptomycin sulfate at 500 ppm, chloramphenicol at 500 ppm and penicillin G at 500

ppm. Therefore, maltose-NaNO2 semiselective medium (MNa semiselective medium) consisting of 30 g

maltose, 2 g NaNO2, 1 g K2HPO4, 0.5 g MgSO4 7H2O, 0.5 g KCl, 0.01 g FeSO4 7H2O, 20 g agar, 200 ppm

flutolanil, 4 ppm mertect, 200 ppm streptomycin sulfate, 200 ppm chloramphenicol, 200 ppm penicillin G

and 1L distilled water was formulated for the enumeration and isolation of G. roseum from infested

sawdust. The results showed that G. roseum could be accurately detected from artificially and naturally

infested sawdust by use of MNa semiselective medium. Population density of the pathogen in naturally

infested sawdust and soil was 0-1.0 102cfu/g sawdust and 0-3.0 102cfu/g soil, respectively. High

population density of the fungus was also detected from air filter of the mushroom cultivation room by MNa

semiselective medium.

Key words : Pleurotus eryngii, Gliocladium roseum, maltose-NaNO2 (MNa) semiselective medium


