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ABSTRACT - One hundred twenty five bacterial isolates were obtained from the brown blotch-diseased oyster
mushrooms collected from markets. Among them, 45 were determined as pathogenic bacteria and white line forming
organisms(WLFO) were 6 strains and white line reaction organisms (WLRO) were 6 strains. All of the white line
forming isolates were identified as Pseudomonas tolaasii which is a known pathogen of brown blotch disease of
oyster mushroom by GC-MIS(Gas chromatography-microbial identification system). Six of the white line reacting
organisms were identified as P. chlororaphis, P. fluorescens biotype A and type C. The rest of them were P. gingeri,
P, agarici, P. fluorescens biotype B, P. chlororaphis, non-pathogenic P. tolaasii, P. putida biotype A and B etc. For
spectrum of activity of tolaasin, culture filtrates from pathogenic isolates were examined by browning of mushroom
tissue and pitting of mushroom caps. The weak pathogenic bacteria didn't induce browning or pitting of mushroom
tissue. On the other hand, strong pathogenic isolates showed browning and pitting reaction on mushroom. An
extracellular toxin produced by P. tolaasii, was investigated. The hemolysis activity test of 6 strains identified as P
tolaasii were 0.8~0.9 at 600 nm and 3 strains of WLRO were 0.9~1.0 and Pseudomonas spp. were 1.0~1.2.
Observation of fresh mushroom tissue using confocal laser scanning microscopy was carried out for images of
optical sectioning and vertical sectioning. Also images of brown blotch diseased oyster mushroom tissue after
contamination P. tolaasii was obtained by CLSM.

Key words [] oyster mushroom, brown blotch disease, Pseudomonas tolaasii, confocal microscopy, membrane fatty
acid analysis
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Table 1. Bacterial isolates derived from brown blotch
diseased-oyster mushroom collected from markets.

Isolated Pathogenicity by b-p” test
Month . -
strains WLFO”  WLRO® Others.
12~24 27 1 I 7
3~54 31 1 2 14
6~84 67 4 3 17

a: browning pitting test.
b: white line formimg organisms.
¢ : white line reacting organisms.
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Fig. 1. Browning pitting reaction of Mushroom ftissue.
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Table 2. Characterisitics of WLFQ & WLRO isolates from
brown blotch-diseased Oyster mushroom

Strains Fluorescence Pathogenicity White
isolated  pigment on KB browning  pitting line test
White Line Forming Organisms (WLFO)

Pt 6681* F¢ + + +
206 F + + +
531 F + + +
603 F + + +
606 F + + +

85 F + + +
91l F + + +
White Line Reacting Organisms (WLRO)
6061° F - - +
6147° F + - +
511 F - - +
535 F + - +
608-3 F + - +
702 F +- - +
910-1 F - - +
1525 F - - +
a: Pseudomonas tolaasii ATCC 51309.
b: WLRO 16-1c.

¢: WLRO 502-3(G23).

d: bacterium which dosen't have hemolitic activity.
e: fluorescent pigment.

+: positive reaction.

Fig. 2. Screening of WLFO(top) & WLRO(bottom) isolates
using the white line test afterincubation for 24h at
25°C.
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Table 3. Identification of WLFO & WLRO isolates from brown blotch diseased- oyster mushroom by MIDI

Strains isolated Identification Similarity Strains isolated Identification Similarity
206 Pseudomonas tolaasii 0.885 S1 P, fluorescens biotype C 0.911
603 P, volaasii 0.870 535 P, fluorescens biotype A 0.920
606 P, tolaasti 0.907 608-3 P, chlororaphis 0.882
531 P tolaasii 0.890 702 P, chlororaphis 0.870
85 P, tolaasii 0.832 910-1 P, fluorescens biotype A 0.774
911 P, tolaasii 0.931 1525 P, chlororaphis 0.907

Table 4. The activity of the culture filtrates obtained from WLFO or WLRO

Toxin production Hemolysis test Toxin production Hemolysis test
WLFO (b.p teste) (ODygyp) WLRO (b.p test) (ODgpy)
Pt6681" + 0.83 6061b - 1.02
206 + 0.79 6147c + 092
531 + 0.84 511 - 1.02
603 + 0.85 535 + 091
606 + 0.80 608-3 + 0.97
85 + 0.83 702 - 1.01
911 + 0.86 910-1 - 1.08
Control* . 1.23 1525 - 1.06
a: Pseudomonas tolaasii ATCC 51309.
b: WLRO 16-1c.

c: WLRO 502-3(G23).

d: bacterium which dosen't have hemolytic activity.
e: either browning-pitting or browning reaction.

+: no reaction.
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Fig. 3. CLSM images of heathy(top) and natural senescent
(bottom) oyster mushroom (magnification 100 x 10,
scale bar = 50 um).
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Fig. 4. Vertical sectioning images of healthy oyster mush-
room (magnification 100 x 10, scale bar = 50 um).
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Fig. 5. CLSM images of the morphological changes of oyster mushroom tissue after inoculating P. tolaasii (a, b, ¢ : magnification

100 x 10, d : magnification 63 x 10, scale bar = 50 um).
10 hr, (d) : 20 hr after inoculation.
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