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Effect of Hydrophobicity of Oyster Mushroom on the Severity of Brown Blotch
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ABSTRACT: The 2 strains of Pleurotus ostreatus showing very severe and mild symptom of brown blotch were
selected, and their F1 hybrid strains were made by mating of their single spore isolates. Hydrophobicity of fruiting
body surface and brown blotch severity of the parental and their 11 F1 hybrid strains showing different level of
severity of brown blotch were determined. Correlation coefficient (R) between disease severity and hydrophobicity
were 0.68 and 0.70 on two independent experiments. Correlation coefficient between disease severity and disease inci-
dence that was determined in the oyster mushroom farm were 0.46 and 0.52 on two independent experiments. When
GFP-tagged Pseudomonas tolaasii was monitored with confocal microscope on cap surface of fruiting body, more
cells of the pathogen were clustered on the severe strain than the mild strain, which indicates that the bacterial
pathogen proliferates more on the severe strain. These results suggest that hydrophobicity of oyster mushroom fruit-
ing body affects disease severity of the brown blotch disease; the longer the bacterial suspension stays on fruiting
body surface more severe symptom of the blotch develops.
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tolaasii®} Pseudomonas agariciz- R I U=0, P tolaasii’t
T HdFo®E dEA Ak T, 1994; 213 A, 1991;
A 5, 1994). P tolaasite BRE 7123 9Lon] T34 9]
B 7htolaz, ofaet wuks A4Sk o 1-3719] 5

4 Fug 7k B | 5 Azelthd 5, 19 = 5

1999). o] A& 4°CE] Wre Lol M w2 2lEhs A4 Al
O Z(Munsch et al., 1991), 4 QAR 542 tolaasin
2 st o tolassin® AT 7S FA5te] 713
XE sl FoF RIFEITH(Nair ef al,, 1973; Brodey
et al., 1991; Nutkins et al., 1991; Rainey ef al., 1991; Rainey
et al, 1993; Grewal et al., 1995; Murata et al., 1998). B=3gF
o] Mt =efeiERt opg}t o], Hol, AlEe], AL 5
79l BE A Al WS A oZItk(Shirata er al., 1995;
Tsuneda et al., 1995; Wells et al., 1996).
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A& Aok WAl 2t R SESE o] oW B
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UjollA] A=l =El] oF 30 F5-8 H Y=k
WAl A gtol BA A E B3l AMRAE & F, 7}
ZF0| el ARA WLANS Pseudomonas tolaasii 6041
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223 (Pleurotus flovida ASI 2181)2F 7P 413k WA &4
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Fig. 1. Disease severity of brown blotch on cap of oyster
mushroom was rated 0-3 based on severity of symptom
formed by bacterial suspension inoculated. No symptom
as seen on A, slight discoloration on B, discoloration with
slight pit on C, and discoloration with severe pit on D
were rated 0, 1, 2, and 3 respectively.
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Al A E ] 2 & (disease incidence)s Z2AFSH
Ak Agel AMg-SF #520] FARE T FhiAel HES
o] 28°Collx] vl 5, 4°CollA] A 2A2J8laL #1715 3t
ApjAe] o2 wix|Eidnt. 971 B4 = AT &
2}e = Al71ef 239 7HA 0 Z W S-S ZARIGICE e g2
W A2 A oM HE AL M-SR AV

6. GFP MM P tolaasii-gfp TF M=
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(confocal microscope)ollX] 2 FAE =T APz
(GFP, green fluorescence proteinye A§2FSH= P, tolaasii 60412
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pPROBENT Z&}2v| =0 Q= 74} (Robert ef al,, 2003)
2, 9] gpFHA= promoter-less g1 22 P tolaasii®] 16S
tDNA®] promoters E245t gpfxdalr sEE 790
Chirasy
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= 2}o]m P-16S rRNA F(CAT TTG CAG CAC CGA CTA
CA)/P-16S 1RNA R(CAA TCG GAT CGG TAA AGG AAYE
o]-g3lo] FZ3tE PCR AHES Zymo DNA recovery
kit (Zymo Research)E ©|-&3lo] FA| & F53le] T&A
cloning vector (Real Biotech Corporation)dll 23}l
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FAE 7R ARIA A7IMEREAE Fake] ]l

2T 1=
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3mm x3mm 7|2 A= 2HAA o] 7 FHS oF [ mm ©]
sl FAZ A Zsit), SElol=FEk2ol permountE
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AR “ElE] o A REA] 3R] A K] A WA
AFoA 1.13~2.24 M|, 7 | HAFoM = 145~
2.93°]tHTable 1). A71X &5 A4 A7177F 45
Aladee] Psle] sl 2 fAEE Aol 2
YeRAtE F Aol A AdjoA Yepd X4=2] W= oAt
2o g X APAT F o] HY BFA FAHOR
o7 Ao 2ozt QA EATE Bk 2He] AE Az
oA FFHERE BISSt AL] A AFE RAS ¢ 5
A3 = mFF2l ASI 21819 79 5 el A4} 1.15

Table 1. Hydrophobicity index and disease severity of fruiting body and disease incidence of parental and F1 hybrid strains of oyster mushroom

Hydrophobicity index"

- )
Disease serverity

Disease incidence (%)”

Strain
I I I I I I

ASI 2181 1.15+0.13 bc 145+045 ¢ 0.86+0.22 e 0.50°20.28 ¢ 5.00+0.00 b 0.60+0.89 c

ASI 2549 1.87+0.68 ab 2.86+0.16 a 150+£033 bed 1.07+0.27 ab 26.67+5.77 ab 520+2.86 ab
925-49 1.72+0.49 abc 2.24+0.39 131+0.19 de 0.60+0.21 c 2667577 ab 140+1.14 abc
925-50 1.85+0.45 abc 2.71+0.54 ab 1.67+£0.19 ad 0.80£027 abc 26.67+20.82 ab 4.20+3.56 abc
925-97 1.13+0.18 ¢ 2.85+020 a 0.89+0.45 e 1.06+0.38 ab 10.00£0.00 ab 2.00+2.00 abc
925-235  230+0.56 a 2.79+027 a 150+£038 bed 0.89+£020 abc 833+2.89 ab 3.60+1.10 abc
925-243  231+0.51 a 2.70+028 ab 1.59+031 ad 1.02+048 ab 2333+577 ab 3.80+1.10 abc
925-366 1.92+0.62 a 2.71+047 ab 148+0.19 bed 0.68£027 bc 16.67+12.58 ab 1.80+£1.92 abc
925-450 1.70+0.38 abc 2.73+038 ab 120+020 de 0.80+£033 abc 6.67+2.89 ab 1.20+0.84 be
925-505 195+£032 a 248+046 ab 2.07+0.30 a 0.61+£0.17 ¢ 36.67+11.55 2.40+0.89 abc
925-509 1.78+0.36 abc 242+039 ab 1.34+0.15 cde 0.60+0.22 ¢ 5.00+0.00 b 1.40+0.89 abc
925-510 1.65+0.32 abc 247+0.78 ab 192+020 ab 1.08+0.58 ab 30.00+2598 ab 4.20+3.27 abc
925-524  224+040 a 293+0.14 a 1.89+0.17 abc 1.07+£042 a 21.67+7.64 ab 5.60+2.97 a

R Hydrophobicity was rated 1-3 with level of formation and staying time of the bacterial suspension on the cap.
?Discase severity was rated 0-3 with level of severity of symptom formed on cap by the bacterial suspension.
“Disease incidence was determined on bottle cultivation in the oyster mushroom farm.
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o} 14501132 ASI 25499 739 1.873} 2,862 2, F+ ¥ B5F
oA ASI 2181 &/8 A7) B VAL ASI 2549=
2 AF7F =% TH(Table 1).

WA SEtl ol o st AR mEl] o A4
AelMe] == A WA A3 A0 0.86~2.07 HE
ol L, F HA AFolME 0.50~1.08°]ATHTable 1). 2171
NN W7t 45 HRIAAH I AES oJnlgitt 214
Aol A3 H WEES] ML A0 R TR AR
T He AE BFoA FARCE #5H Zfol7t AR ES
o} m=g o] AFoA #FEE I fRES o &
AT} =, BaFel ASI 21819 AS- F He AdAw}
0.862F 0.500]A3L ASI 25499] 74 1.503} 1.07=, F+ ¥
RFOA] ASI 21812 W% A|57F BHA] Lhe AL ASI 25492
W= X427 =AU TH(Table 1).
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= B9 Aol Sle Z0E YERth o] Aue AHEAl
=Om I AREA A Al T 9
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Co-relation coefficient between disease severity and hydrophobicity index of cap of parental and F1 hybrid strains of oyster mushroom.
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Co-relation coefficient between disease severity of cap and disease incidence of parental and F1 hybrid strains of oyster mushroom.
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ASI2181-1Zhr

Fig. 4. A change of Pseudomonas tolaasii-gfp population on surface of the cap of parental strains the oyster mushroom, ASI 2181
and ASI 2549. The 3 z of P tolaasii-gfp suspension 10°CFU/ml was inoculated on the cap which was placed inside the
moisture plastic box, and the plastic box was incubated at 20°C. Scale bar size is 5 zm.
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