34 £ W
2007 4£ 10 H

o R F R

ACTA PHYTOPHYLACICA SINICA

Vol.34  No.5
Oct. 2007

- %if 0 0 761 BE ot 4 = B B T SR R
Kl HAE ETH ERH EHR

(1. E AL R2EBEAR O T 5 AR K RIWFE AT, Jb st 100081 ;5 2. bt [ SR 1
At 100050; 3. HEIR KA Y2 B , AL 5T 100094 )

B B TR E R A U 00 2R 40 248.8 L A0 133.0 o, KB A 2 b B
G—Anth =45, WA 0 RAT ALY B Ak, 3 e A T2 A 6 o 1 AR B AL
HamE, FRARERSE, HELTBNRYSMALBE WK, AHEEET LLLHE
FEA KN ERRE AL, R RB R R R A I KB EIH Pseudomonas tolaasii
FRHR AT AIIE KA F (tolaasin) . 3% XAFH AR H BT BRAE] Fo By 76 5 JUA 7 & 2 -F
3k Fo S FOFEIE B BEIRIAT T 473K

KA Bk RERAERE,; kAL

Research advancement on brown blotch disease of oyster
mushroom and button mushroom
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Abstract: The oyster mushroom and button mushroom are important cultivated edible fungi, and the
yields of them are 2 488 and 1 330 thousand tons respectively per year in China. The bacterial brown
blotch disease deteriorated and caused heavily economic loss when the cultivation scale was enlarged with
year-round technology during last several years. The typical symptoms were that there were superficial

brown lesions on pileus. The pathogen factor is tolaasin produced by P. tolaasii. The review presents re-

cent studies about P. tolaasii, disease mechanism and control strategies.
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PFIRET . WP A TE w5 N R4 5 11
SEATENN T A AR B R P A AR A I
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Tolaas " fre - Xof 8 7% 41 T P4 48 B9 E 47 186 38
ME )5 Paine BHiR SR 40 1# %L 5%E N Pseudomonas tolaasii .
Fops M F WLT (white line test) P/ J& %5 P.
tolaasii & M55 . BORMENE R P. tolaasii 1)
TRV A 21 i fdt B 1) ST A TR 8 S T, 4 )
JERIR B 55 9% 24 ~ 72 h, WA KW AEIR . WLT 2
Bt P. tolaasii M1 Pseudomonas “reactans” BIB@JLEEAK
(R E B [ ANTE 42 G B 35 3RS0, 25 C 4555 24
~48 h, P. tolaasii 53 W ) tolaasin 11 P. “reactans” f=
H: 1 WLIP ( white line inducing principle ) BE4F 51l
SN A T TE LR . BRI Z A, A A 4k ik
£ PCR (7] WEYEE P. tolaasii F AR 7%,

185532k 1 P. tolaasii J& T fluorescent Pseud-
omonas biotype 11'*' B Ay 70 22# 058 K B P. tolaasii
AREZE@mESEMNY ) BT P. wlaasii Z 4,
Pseudomonas gingeri[“] . Pseudomonas reactans'" Fl
Pseudomonas costantinii'"*’ 3 B 51 3 B 4 BE 551 %
F P, gingeri YL T 0 PR A OB S P gin-
geri 1) WLT R W2 BAYE, P. reactans &% B 55 22 11
R B A5, P. costantinii BT AR = A )
SEMR LA S WLT J2 W 5 P. tolaasii #1[R] B 2 45 £
{4325 siderotyping . DNA-DNA Z%5Z A 2 16S tDNA
ARG TR EE F, Munsch 45506 3% 52
B TR s 18— A

WIEETEILA P. tolaasii 7] 53 R G AL (S )
HVHAERL (R BY) , S BRI FROMEFAE AL FE 4 X B B
FREE PAF B5 373k E R T VS R mDLH ORI AL
PEGNGHSE ANEY AT IOLE R, BA BN
1M R AL, RIS AL TSRS B GRS
PR R RBORE . TEAN TR FRAM TR
R ARG E T S ALY TR A S AE I R AL

P. tolaasii W BAATE 25 Wt 52 PR 458 25 1R A0 52 10
AR R BN, TR AR AR A B 25T, i
JE EAMR(UV) OB AN AR S A, AR

ShERCpR S o P. tolaasii TF P. ostreatus A. bisporus ey
F EAEBRR, WTE 5> B 55 R L FFIR, R A
e BRI 9 T TR A A 2 A B B R R E B W

Bk,
3 BUmtLE

3.1 SEMEN

S TR A R 1 32 B0 [N 72 P tolaasii 77
M A AP 2 tolaasint® ~%)  Nutkins 2510 15 2%
AL T Tol 1 A1 Tol I AP tolaasin , HijrF & 43
Sk 1985D A1 1941 D, Hiip LA Tol T 3, Tol T &
HI 1A B — BRI R 18 A& HE R 5k HE 21 Ji i 35
NRRK , R ZHA BRI A D B /D0 L AL, Hir
FIE R 22 AR (Hse) (2,42 EIE T MR (Dab) A
BHTFR( ABut)4 FIAE WRZ IR, Tol I Hy&E K
1% 5% 3 AR 7 B2 (14 7 51 2 « B-hydroxyoctanoyl- A But-
D-Pro-D-Ser-D-Leu-D-Val-D-Ser-D-Leu-D-Val-L-Val-
D-Gln-L-Leu-D-Val- A But-D-alloThr-L-Ile-L-Hse-D-
Dab-L-Lys, N ¥ 2T+ o - B2, C 5 IR IR IR A
FERM G A tolaasin JEARIG— AR IR RERFF >
JFi K Bassarello %' 4lifk5r 8% T A \B.C.D E Tol
I #1 Tol 7 Fh tolaasin, FeH Tol T A . B.C.D.E
45895 Tol I AL, H 28 5 F R & IR TR A
[, A Y tolaasin #RIEPIRIEALG Y, HA K
(HL B AL ) MIEE /KA (AR E R SR SEIRR kAL A
B — FREL T MR ZH LY N R EE ) | o — Fh A= By 2 TH S
PEFI,
3.2 BEWTHE

tolaasin JEIEAZMHIAHLE G WLy, HG ik = £
P25 . Rainey %7 I HI%% 8 T TnS 575 P. to-
laasii KNG AR T 2 /H 5 A tolaasin K
AR, AEE 3 A8 F AL TLL TL2 1 TL3

tolaasin 1Y& WA 3Z pheN FE[F T olp R Gt ) I
T, pheN JE DK 5 XU 43 P45 22 G2 v i) SRy A 1
HIFEE, J& T P. tolaasii W)— D RUEH 3 H¥E R 80, %
XU 43 P45 22 0 3 2k 0F R 5 PR ) 9 49 ke 45 P
tolaasii AR, [F B pheN J& K B B 1Y 3 ik X 32 21
SR SR AT, pheN JEH ORF H—
Bt 661 bp )75 &= & ( duplication) 23 55 S !
AR N R AL, R 25 A I tolaasin A BE 77, 7 2% BO%
PENOT X glpD K 94 A K IG £ G2 P tolaasii
R R REBUR T, hHERT glp REES P.
tolaasii WA B YIRISE S
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AFEFFEHE T, P. tolaasii WA K LR to-
laasin F 77 A LA FE A TE] . Nair 281 358 tolaa-
sin 147 A TF G TR A0 3 WA K 5 0
%1k . Rainey "2 Hi3H tolaasin B 77 A2 JF 4R T X %k
ARy, — BRI E W R I, JF BAETTE
UH 754 tolaasin [ E 5 | 41 B8 B0 BH o T %, SR )5 4k
LB, HALT tolaasin ;=AW P. tolaasii FAK H
AIBLT L I AT EE
3.3 FEXRERNH

tolaasin i i3 5 21 i B AH ELAE FH | e 2 5 3508 4
TR i 2 T A B (5 50 1, BRI Z 9 tolaasin 1647
TV 2% P B 40 B AN LA, AR ot T

1 o 55 E 2100 40 B A A EAE FH Z R tolaasin 5
AR FEE VR FH LA PR 7 2, —J2 4 tolaasin ¥
JEBARI , tolaasin AR K25 14 HRE S 4 A TG 2
HOE LI ! RIS T 40 R S 3 R e T
P IEI a , (Rg 1AM BRI ETL . FIHE
FELRAP PEG M fLIE R HARZ4 0.6 ~ 1.0 nm,
Zn>*  Mn®* Co’ Mg®" Fll Ca®* 25— 4 B BS T 1]
LI tolaasin AYVE MAEH , A — M &8 B F 5 5
MBS T b L T AL B 3 A B H i AT e A
A A T LI R S, 2 X tolaasin ¥ EE B
I, tolaasin P42 2 3 THT I7% M ) A T 88 IR 4t
MA % Zn** 55 — M 4 )8 3 1 19 5% i, Hutchison
ZEDONINAE tolaasin AEHF /K AT 5K T RRAKE] 40 ~ 42
mN m™',

3.4 BTHH

PR R XA P ks A kT AR AE B P to-
laasii Z A B E R R 2 R AR R I R 2
W5t ( phenolic substrates ) 7 il A9 /E FH T &AL A2 1L
BR2SY 5T ( quinones ) , 7E i 1044 46 T 4k 22 S840 I 5
FERR R (melanin) o B 45 1SR B 26 )
Jit EZAL TS L (tyrosine) y — A 2 BERLIE -4 -
FEHK (y-L-glutaminyl4-hydroxybenzene , GHB ) Fll -y
- WRBENEDE - 3,4 - —F2HEA (y-L-glutaminyl-3,
4-dihydroxybenzene , GDHB)

LA P AR S S N A R T A I 2 1 AL
it} ( polyphenol oxidase, PPOs) Flid S LWl ( peroxi-
dases) , Horb Z2 5 S8 AL B AL 15 7 i (laccase ) FI 4
PRt ( tyrosinases) . & 480 Ak 47 Tl FN R Tl = XA AE T
TR 22 A T P 2 il A 7 T s AR A
TR TR o R T 10 T TR Al 5 e v, (HL R X S g
TR 4 K 22 B LUTCIR PR I B JRUIR S A TE . RIS

H T BB A3 B A, T IR AT T A 1 il A 1 2
YA T AR AN R BB A o PR 28 1) e A 5 2
PSR B S Bl ) 20 B B A | S B e
k-5 T3 215 0 i o, 9% i J s SRR T 4K

QHT Fr ik, tolaasin 1] LA 38 33 6 A 7 2 8% IR 5
R, S B R il 1 2 ) T kT T R Al 14
WO OB 2, T A A, BOE R B RRTT TR A
& Bk R 8 A S BB, AR DR R T
R AE PR 4, Soler-Rivas 45 3 i 14 S A& Py
Y UESE  FE AT Z A T 1 250 T, tolaasin 7] LA
ST )T T TR I
4 Big
4.1 RAFGE

P. tolaasii T H AR FL o3 A )™, 5 326k 8+ LU
KA GRK A 76 15 C UL L SRBEKRT
859% I, I HR TR 5 3R TR /KB IRig BR E 37% K, 3
PR R SR AR R IE T2 ARG Ll B
16 XPRN A PR E AR B B I6 | v M T i AR B
BHBC T ARSI BA S8 FIAEE BRI 42
il KT RS B IR AR T, H 2
e RBREEIFE ] P. tolaasii T A=K B L RS,
T4 AL 114 2B AN S, R G 2, T O IR AR
SRR RS ) TAE X b R 2R AR 2 [R]
I 2l 5 L2220 1] b 6 By 1 35 SRRV AR
P BRI R B B 8N T KR, K 57
RIVE XL 30 ~ 60 min , fi B 5 2 104, b 3 1T R
() A7 A K I 5 2 B i M IR B, R RN — 2 A
JKHs
4.2 LERHE

BB F 1A A B A AL LU IR M, B ia
TAN 4 PR PO R E A — 288,
SERA R A, 2 i — o Bk R R IR EE
EREIAE R SRR A 25 B kX AR R I AR
MG E . H AT B 5 A S04 S B 1
A BA 2550, A BI7 16 48 S 14 Ak 2 i 57 32 2
ARABERRE FHERD OB R A
(bronopol ) ' 45 [EAE SR I HR LRI AR AR
4.3 E£¥BE

H A 5 Lk M B I 19T 2 B4R th 7E g b
1 tolaasin 7 2% [ fiff ol HH RN BT %) O 258 AN ATE 5% 7 1HT
Fermor %% 7' 737 +HE R WA RE L 53 i vk
T—HtP. tolaasii WIFEPLAN A , BE 1 35 P IR 48 BESH 19
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fEFRERE, BA — E R T AN (B, Soler-Rivas
L8] LI P, reactans 72 1) WLIP ( white line indu-
cing principle ) BEH Al tolaasin , 7 4 BEI AE 1 Bij i v
HA N AFF R S) . Tsukamoto 5577 WU 2 1957
1 P. ostreatus 1 SEAK I 73 B B — kK gram-positive
bacterium , %41 & e 3B ZZREA P. tolaasii Y74 tolaasin
7K, Tsukamoto %) A4 H ( Agaricales) T
SCAR B 43 B ) Mycetocola tolaasinivorans . Mycetocola
lacteus Acinetobacter sp. Bacillus pumilus . Sphingobac-
terium multivorum . Pedobacter sp. HRELA f# 5 tolaasin
BEVERYRE ). H R RE 19 AR W Bl ik R 280k T
WEFER B, 1 A 52 bRy FH 4R T
4.4 PUmEmM

AT ot 42 o) 200 T o 3 B 2 0F IR
ROz — o isAE et R I AT LI 35 i
BRI R R AR T B, HATE @R T —L
P AR AR GER B FARIE . Moquet )
T 48 €5 UL B 4t 5t A P00 P LG 1 € i T
SRR B, R AR AR AT LUK € B3R 8 b Y
U AE J158 . Moquet 45 & Bl 548 BOs HLtE A X%
A i R A7 45 ( quantitative trait loci, QTL) 5
PPC1 ( pileipellis color 1) {3 s 81, {HJ& H Ajib ¥
A EEE A SRS B 1T 2 OB B g A
5 RE

FE VRS B T A R S i 2 At A
(49 70% LA F | ~F-2 FURA B 0 2 1l P A o 2 1) %
S B S B S TR AT o A U (S SR € il
T AU A | DR SR PR 0 B 1 e X P B R IS, 4R
FA R £ T BOa 7 JE BE

TR it ol ) 5 2 A T A R T 42 T e A
HS AR SRR, £ R KO H T iP5
SRS S A I T A0 T R A R 119 A A | 25 D B B R
FIVED S22 AR LA B R 22 800 25 T R0 £ TR
ARERYIEH , NIRRT b A B 75 8ok B AL,
IR BT I A LN ARAT T2 B P A X 1) 2 B
XA G it B (B AEAE PR M IR B hE &
VFZ A AT MRS, B E bUm s R AR —20
X TIZ R BT IR AT U S R SR i e 0 i 2
AR it o ek 3 AR P, AT DA i 2 52 5 o1
BT B o e R 5 R B 45 5 A TR A

ST 2
WBE.

-2 FUSCA B 85~ P o BT R s 1 4 5
FGHE SR T REA P 4 A O E AR AR © -
JEA 50 B, B ALR G AR 10 b, B RS E
H- P. ostreatus .2 M H- P. cornucopiae CESSRANES P
sapidus JTIEANE: P. pulmonarius % BLIL M H- P.
Sfloridia A E P, abalonus 4 TRANE- P. citrinopil-
eatus LI H- P. djamor | HRME- P. nebrodensis F1|
FEL P. eryngii 55 , I HIX B6 3T 2% 2 [6]) K 2 Hn]
PAZRAgt ) E AT A b T RS B g A OK 24
RV T ] — T bk, T R LA R 8% 2R
FERBEZ N T BUEXFARDL, g R B E R
Kerrigan %5 F 1988 4F &2 T 4 Bk i 4 % 1 WL
oL g A BT IR A TR, AR R R A 5 A
BRI LB — E2 ] DT e 7 i 48 5 Y B

AR BTG IRAR H FE
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