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PETC— UL/ AR > TE G HRIR FRIEHE R AT bE FR 3622 B o R 2 BRI gl B s » 38 ok
HIEAEDE ~ W ~ SR2d B AL AR TR > B EE IR - ohRSR B H B ZEAG O - tim sk it As
BEE] 10 (B > SERTEMER S EaE S L 0 3-4 Ki% o5HS 25 I Q015 FR5585 Fr WAHCLRORE o #E—
% EANREIER) GR-12 B GR-28 Wi PR AR SR 46 ~ &4k ~ btad - B - e
gh ~ gk ~ HERRGE ~ PRah ~ BARH R T HFEEFARR B HGEE » ARSI R T & - 2%
75 S SR Sepa i B - ELAth A R AN — 2955 33 o 1E 20 °CRAZR SR B I RPE 250G B EL7F
B o B5EEE IR GR-12 B GR-28 bk » 42K 10 K g 2 BiRGhRL G > ERhEREIE 5 73 B fFHiiE
AL HTETERE - —FE R Verticillium ARA) 73 2ESRFAA » 55— FEESEE{LL Penicillium JRAG 3 A fE1-
s AT IRIENE - HOBIREZE A » BEEu ~ & ~ B > KUNES 4.0-6.8 X 3.0-4.5 pm 0 HEG
WL RRE BERTE o REEG 7 A T3 R AR RIS 20-32°C - 5 » FRAIAEISIEER I
[ (Internal transcribed spacer, ITS) Kz 28S rDNA %54y T-2E W i 380 IR B A8EE » 5 RIS E AR IR

# B Gliocladium roseum Bainier ©

BHSEER © gk ~ Gliocladium roseum ~ FNEHSHEERS T ~ 28S EiMETE DNA

a8

izt Pleurotus eryngii (Dc. : Fr.) Quél. B {AIE FHE}
(Pleurotaceae) » W45/ (Pleurotus) 4 am 2R K B[ HAE &
B AE o R A R S Thai e AL E G o
19934 JEE 1B AR AR iy » BRfn A fifosh po 2 (kA 7
O RS CREAERES FT ~ WHEEE ~ R RREEE - 1
FfErinAE & =55 SEEIA B E A 5T
)23 AR o HAE B ZRIRE L iR K el
W Cladobotryum varium Nees: Fr. #7584 fifughiix g
iR o BB AR Pseudomonas tolassii Paine 1] 5|2
i kA8 (B (' o — RS ATIRBEIR - bR i bkt
P. tolassii 5| 854 » Vertcillium fungicola var. fungicola Ware
HATS 4L BB BE AR L © o H RTEZ EF R A 15
1B ERIESPUAEY) Gliocladium J& » th A & Guad $HAY EC
& > B Gliocladium virens Miller €5 | 8§ rEaE BB 7
i G. deliquescens Sopp 71l {fiPEasie L @By st ¥ o
STAEA o 5 I EA i gk B RY GEAE h  HHBL A B R

BE ~ W~ RPEARASENY - L R R B A 2R
FERTEL o MEZ SRR - IR - AHFFEE S H BITE A
MERERTZ RE ~ AT 2R o Bty » S e It B HY
B oAy £ AR - AT B Sk A S BRI o

PR AR I

R P B ES 5 $REEMEIR A fifugkakie » OIS,
i LA (0.5 X 0.5 em) » DL1% (v/v) REFEINEIR
EITRINAR 20 1% - DUEEVKIEDE=K » BERIZER
2% (wiv) 7K¥35 (water agar, WA) ZPHg | » 2 24°C 4ygfEn]
SRR o IRTRHETT B ARG 0 1S GR-06 ~ GR-
07 ~ GR-12 ~ GR-13 ~GR-16 ~ GR-18 ~ GR-23 ~ GR-28 ~
GR-31 2 GR-37 %5 10 {EEEK o (G EIR T HIE 2 28°C »
TERS S i M (potato dextrose agar, PDA ; Difco) 1%
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BRI RS 14 K% - B -SUENA 10 Z2THEEK -
I8 B LA Al 1 I B 95 - BB A0 TR 1R (1.3 X 10°
spores/ml) » {F Pl 75 il < o Wifzeh] B IGEA - e
Bk 25 R - B GR-12 il GR-28 W IRIERS AT
Fer) EZPEEARK o

TR fifa e o ST SR 5 B 25 el &

AHIFFERT{# F 2 75 fugEE 2 PE-BO11 552 ST 22
EEAARISEEY » DI PDA BB EIVEE BTG £ 5 (£ 24
CH R » R MR IR 21 4°C #R17  EBUGEAZ &
Vo GEBE 2R 2R KSR ECY » IR 40
D (VIV) ZKKNRVERFRESIEE » MifGE KEFER 65 % »
pH fHEHELE 6.5 % » H HENSEEISHRESE 2 900 ml 2
BWIFEERBIE  - SHE & 700 A% 88 S E R
(121°C ~ 15 1b/em®) 4 /NFFIR R - R E AL » BERY)
RS EES PDA 2 A fifunh Mt 2 » 75 24°C K% 35
Ki% > DISHELE B WRETI 25 52 (1A ok R vkl B AR »
B R AMAR B o IR W TR — T B R A 1 i
HRIG - W R AR LBt T SEL I SR LIRS 75
gk o S ADERIE H 2 ) o RE RS A Hah = s PEHRG AT
15.5-17.5 C » FHEREME 85 - 95% K SAALBRIEH R
2 1000 ppm » £ JZi%5 8-11 K » BERAG TIEHE 250 2
300 lux 8 /]NRF » #) 10 8 12 RIZEIEr R ek » 1FR L
TS LT o

ALY & VA B R

G ERS 28°C » PDA Rl B4R 14 KZ GR-12 B
GR-28 [#fk » & A& LL 10 ZFHERE KE T - f8IR
BAsRRIE 2) o IR 2 B A 1tk - BEBREN wh FIIAHE
B o DUMER 30 B A8 50 B 3B M T IR IR RS RS 10°
spores/ml L¥EfEA - FEHIFI]FHMEZE 28 (Taiwan SC-202 ; F2
) TR fgh 5 B2 % 13 RZah#d (&% 3-5 cm) R
PR 2 ml HER - BROE - B 16°C AR » —K
BBRELEBLE -

A S WA B A T iR & SR BB

1% GR-12 B GR-28 BHiAHL fl5EAE LA IEH
AHFNEES L (malt extract peptone agar, MEA) ® 7Sy | »
£ 20 °C AERAER# 10 K% > HERE AN NRIERE » &
— R HVYEM o RERIEE B ERS PDA R &Rt
5 28 CARAR » B HOLHA 8 /NIF » K58 14 K% » DUEE
KGR FVE T - TEOCEREER SR T - SR TFHIR
/N BEEREIL 50 T AIUEE - e RE RS E
1E WA B5EEF e - {F 28°C » A H IR 8 /R » £5 58
10 K% » JeA=9%FTFLE8 (WX 0.7 cm) YJHUERBER
FRFEZ WA PHOEREIS & — K% - DIRBHEEHUJHURFZEGER

AT R ZBEHEE (F9 0.5 I8 » BRI F
HETBEMEE JSM-6330F, Field Emission Scanning
Electron Microscope) FIDCEREAMER [ » B3 R L T2 HE
K rEfEE

113 572 04 B (D 1 7 el

FI)FH 4 R R A ST EI HY PDA 55885 7P EAE R 14K
A EuAEE BT R GR-12 B2 GR-28 FERZIE T - LIMER]
KB B T-REIRWE (10" spores/ml) 1% » #5HL 50 41 BHIK »
Ei > PDA REEEFH - 3RIE R 12 ~ 16 ~20 ~ 24 ~
28 ~32 k¢ 36°C A RARLS & - B NE 24 /NRHE - 7
B2 QRIS T BOEBR AR PR 23 S AR o R TR R
100 {EfEF » /HUEE -

B R R 2R

At GE WS EE iR E GR-12 ~ GR-28 Eil# fifuzh PE-BO11
MRS 2% WA BREAE BRGE 14 Ri% - DI=9RFTFLER
YA R 0.7 AR R > BBAHTE PDA BEE T
rhoe > BERTRIE S 8 ~ 12 ~ 16 ~20 ~24 ~28 ~32 Jx 36
C A ERRER EAE o B AR T K% o ®&HUN
[EIRELEE S BRARRY B P4 K/ N - I A VU S -

DB 22 R (DNA) 220

1% 10 {EHSEHR R L > 55 EAE PDA BSEETHCE -
2 28°C EMRAFERGE 14 K% > LI=9FFTFLES - UV %S
BB > R AR 250 2RI ER AR S
L (potato dextrose broth, PDB, Difico) #9 500 ZF =Mk
Hre B R 28°C FEmAR 0 BELEES 125 rpm HREBES & 10 K
% o ACHHGRIR S EUE - HIEOH IR R AR 2 DU R K
VEETR R RS A - R IRA i DNA %% DNeasy
Plant mini kit (QIAGEN, Hilden, Germary) i#£17 I 91[75&
B eEL 100 mg Jps R G R AREE 0 BT IR
HIAGHE 5L R RE S8 A 70 WS TR AR BRI AR » FEAIA 400 w1
HIARER AP1 k2 4 11 100 mg/ml RNase A {E&19%]
* 65 ‘CH{ER] 10 77 » FRIIA 130 «1 #&{ERK AP2 IRE
HBEBEBUK LS 778 > HATFEZEN - SRS - &
15 k rpm #ESHEEL 5 80T ERR - FHILE DNA Z Big
RN QIAshredder spin column LA U@ yEATAREEE » F
NZIEENMA 675 1] #REUR AP3/E RE » 77~ RZHL
650 11 /i DNeasy mini spin column L 10 k rpm Eff0r 1 57
$# o {8 DNA [ffZ%/2 column | » DL 500 1 AW FRTEETE
PE column 2R > HRILMIA 100 1 2 65°C FHENZ ARMETR
AE » §R&E 5 478% > LL 10 k rpm #EOUEE DNA » DISreLt
CEHIERREE » PRIFHS -20 °C i °

RO E



AFRT— 2P BRI 10 (ERIR R PS 2 kL e - FEE IR
%5 100 ng/ w1 > B—FEHLEL 10 ng Z 5 R &£ K #H
DNA  {EfS PCR JEFTTE Z MR (template) ° PCR X FEFfT
T 25| THH% Collopy K& © 2001 EFTHEZR » AR
KEAE REE R I H ] (internal transcribed spacer, ITS) HJ —{[E
5|+ ITS1 (5'- TCCGTAGGTGAACCTGCGG -3") ~
ALRO (5'- CATATGCTTAAGTTCAGCGGG -3') « PCRJ5 i
Bt 2 10 ng 5P DNA ~5 4«1 10x PCR buffer - 4
©1 2.5 mM dNTP ~ 25 pmol i 3|F & 0.5U ExTaq
polymerase (Takara Shuzo Co., Shiga, Japan) » #4 7 fEfEFE
% 50 ul o PR ISR ) 7 (GeneAmp PCR System
2400, Perkin-Elmer, Co., Norwalk, CT) #1317 35 {[i PCR I
HRCHE o ITS Mg 2 SO E RS 94°C 8#14: (denature)
25y§%% o DL 94°C 8% 15 # ~ 57 °C ¥4 (annealing) 30
b ~ 72°C ZE{Hf (extension) 45 F » $: 35 {FIR » 216 LL 72
‘C PR 4 S5 o BRI 28S tDNA F4# Btz PCR
IS FEFT AR 25| THHAR Vilgalys B Hester fiEG “” 1990 4
Fir 5% 2 nTH30E Gliocladium spp.HY 28S rDNA K4l B2 —
{&5] ¥ » LROR (5'- GTACCCGCTGAACTTAAGC-3") Ed
LR7 (5'- TACTACCACCAAGAT CT-3') - 28S rDNA f%fiE}
BRI SOIEIGRIE 15 94°C 81 2 7tk - DL 94°CHE#E 1
38 ~ 50°C KLy 1 4y ~ 72°C &2 4y > 3 35 J5ER
Z1BLAT2°C ZEfd 4 3§ 5 RS E -

WY ITS B 28S rDNA #8432 DNA ik i
B el

1 ) B RS PCR ZEEPIAL 10 11 0 A2 4]
blue dye (0.01% xylene cyanol, 0.01% bromophenol blue,
50% glycerol) IRET% » LL1.2% FHZB A (Seakem LE
agarose, FMC) /2 0.5x TAE [20 mM Tris-acetate, 0.5 mM
EDTA(pHS.0)] AR{&EE I » LL 100V FEREEITEVK T » #+F
blue dye U 3/4 & » LIVRILZNE (ethidium bromide,
EtBr, 0.5 wg/ml) ¥eth 10 738 » DLEEET/KIGUE » fEUV
FEFHRH1 (1S-2000, Alpha Innotech Co.) fC#RfSE R « M
J5 i PCR ¢ PCR #ALEAHI#H (QIAGEN, Hilden,
Germary) {7#i{L » HL 200 «1 .2 PCR X IEY) » I A
1000 1 HJ PB buffer G Z) » IR G ZWHEE £
QIAquick spin column * X 13 k rpm (HITACHI, himac
CF15DZ ; RT15A3) HEEft O 1 3 SRS 2 ml #iEO
o EIZEREUR - FIIA 750 1 H PE buffer % QIAquick
spin column » L 13 k rpm /0 1 778EEDE column » Ri%
i column FFAILA 30«1 RIHERDKELERE 1 708 - BEO 1
i LLSEE DNA @ 5R{FH -20°C L2 (transformation)
i o

Wil ITS Bl 28S rDNA ZA%% Fr B ~ #lifk i
Fil 335

s ERNE e 19

15 SRR 1TS i 28S rDNA A% F Efti{ LAY PCR
FEY)AHL T wl JOA 1wl &2 (ligase) & pCRII-
TOPO TA ##8 (Invitrogen, Co., Carlsbad, CA) » EHZE 5
pl oo PRER T ERE 5 et T EEE S E (ligation) 1% » 5
EANGRR 2 AN (competent cell) AEVK B [F 52
20 Sy > BEELL 42°C BER 1 oy o GE R 2 ke
B ERIGREREM T - 72 37°C 852 1 /DL > [
100 41 F& ~ 50 1 100 mM IPTG & 50 x12% X-gal i
A VLR F 5L (S0 ppm kanamycin) KHWEZ) » & 37°C £
16 /NREEITE O 61 - JUEOMER » BERES
A 50 ppm kanamycin Z¥RFEEGESE (LB) » LGSR E 1S
1L #H (GeneMark, Technology Co., Ltd., Taiwan) filiHUE
#4015 1 ml MR ZEH L 13 k rpm B0 1 S8
HHEE - BERARFENIA 200 11 ZSolution 1 Y& &5 LIFTHYE
HHAE > 200 41 Solution IT Kz 200 41 Solution TIT {5 %
[KI#H DNA #ri > DU KTEE (15 k rpm) B0 5 78
B B o (EHY FIE WK %2 miniprep spin column [G]AE2
13 k rpm FfE/00 1 4388 » FFLL 700 11 washing solution {FE
column K » {BIZEUEIR » IRIL LB R e O 3 438l
* 60 °C EIRMFEIE 5 5788 « LA 50wl HEEIK » §F
& 1 578 > DL 13 k rpm BECUGEEE #E DNA - BY3 «1 B
DNA ~2 11 10x buffer 5z 1 U EcoRI [R#IEZERR 37°C i
ITUIE S 2 /NRF - iR PCR AW Zidhikk

DNA 41 Fr B Fy 51 FU% o3 B

5 E A PCR Y 288 IR 3552 WA IK A=) £ 4 A =]
(Mission-Biotech Co., Ltd., Taiwan) * UL ABI PRISM 377-96
DNA #4153 #7{5 (Perkin-Elmer, CA, USA) #1TEF » 5
Fir3F7 91]LL DNAstar (DNASTAR, USA) Ak #8152
EYREAEHUL (NCBI) EEHE (GenBank) & 8% K% 5|
EIT R Z LL# -

3 DGR 3 L At £ P 2 D P
HEEARTEE A (R aE R E - KR R
PMEFRERE AL FE RS [Agaricus bisporus (Lange) Imbach] ~ &
4% [Lentinus edodes (Berk.) Sing.] ~ & &14% [Flammulina
velutipes (Curt.: Fr.) Sing.] ~ ¥ &k [Pleurotus sajor (Fr.)
Sing.] ~ EZEfi@ f4E [Pleurotus cystidosus Miller] ~ BARH
[Auricularia mesenterica (Dick. : Fr.) Pers.] ~ JRE 4k
[Hypsizigus marmoreus Bunashimeji] ~ % BR4E [Coprinus
comatus (Mull.: Fr. ) Pers.] ~ ¥& T & B&4h [Lepista nuda
(Bull. :Fr.) Cooke] ~ ##4E [Griffola frondosa (Dicks. : Fr.)
S.F. Gray.] Bil#5fifogh - HY 2 ml 2 g S5 i GR-12 B
GR-28 FHRAEFIRRWE (1.3 X10° spores/ml) » 53 HIME i >
ftatahis b - M DS K EVE BEIEA - BB R0R
o BBERS 16 °C B ERAET - —KIEFR R - HIE
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HERI LRI -
w R

A 2 R DA Z 8 7 Bl 13

EEEEL - A figh £ SRS I R AR~ R R
BRI b DUTE b I - 5 A 2 At AL R BT - B
T ~ MRPLEL U RIS - B A ER - LRI W
SR (8l —) 5 FfmaaRRRERR Y BEE 10 {EEPR - SRl
B fiahie b - 3-4 KPR B B Q0[RS AL
TR o HRE 79 L e R A P B i AR R e i B TR
PRAHIA]

A S WA B A P R B SR BB

Ariiak BB GR-12 Bl GR-28 HPR(E MEA 15
F b2 20°C AR 10 K - B EAERLE - AN E3.5-4.2 &4

77 BEIRR AR (B ) o AR R L R
B T RAER T8I - B TR A TN _E RV
ARELEEA: » DRIENT » BEEmE e - SEHH ~ Bl > KU/
4.0-6.8 x 3.0-4.5 pm > ARILHRIERIERAR o 54T
WNIESL - ARERE » —FEEERLRESEE (Verticillium-
like) W95 A8 7R » RS 110-170 «m » BH 2-6 ik
B o AR R 12-20 pm s B—FEESE{LL Penicillium AR
Z AN o A TFER > RFS 40-70 1m0 HR
IREL 5-8 £ » HAREL Ref% 12-16 vm ° BEfhEA fElE » &
7% 2.0-3.5 pm o (K _FAEIREAIE REFHE - 2 Domsch
KD ~Schroers % K"” K Smalley B2 Hansen K7 %
o R R 0 W E S| R A gk 68 B W A R | R

Gliocladium roseum Bainier. °

L B 1k - BE R
BIEAENR IR 7 A T3 2P 2 » 388 GR-

12 F1GR-28 FHEIRMIE TR E BAK - 7£12 °C »

24 /N T EMYIR B TEE S s £ 16 °C I » EFEEFE

B— sk SRR o (1) - BEERZ4ERE 5 (2) B (3)
ZAfEEE -

s/ BRI (4) ¢ (EEGERE (H) BEEEkzERE (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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B - Zvfifugh 3B GR-12 Bl GR-28 FMEIEZHHiHY
V& IR B (1) BE10 RZEEEE - (2)
Gliocladium roseum 4[] Verticillium K534 fF4 (Cp) (i
SEJR) BAREL (P) » B) TEFmHi=( S T REMEE N G. roseum
MR TR (Cp) (FiBEER) 5 (4) G. roseumB Y7418
F (Ca) ° LEBIRVIVGE 10 4om ©

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 20C, (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 xm

FAKIS 20% 5 AL 28 C I —HFHF AL HE 80% LL
b3 1F 36 °C » #ELFASHIBARERFIRE 20% LU » BERAH
O 2 BoMFE RS 28 °C (B =) -

HLEE B e 2 R

7t 7548 DT B GR-12 ~ GR-28 PR A filggh PE-
BO11 [Ffk » 71 8-36 °C - R[ENREERGE 7 K » #H =ik
1F 8 °C Y94 - 45 12 °C %28 °C [4] » el »
B AR RATTR o # B GR-12 Bl GR-28 [FiR(E 32 °C
LAl - BEREF S o Rk AR TRE o 788 °C 82 36 C AN
A Bl A fifah R i o2 A R (BPY) © est - 75 16 °C A
PR IR T R v A R EE A Bt R ([BPY) » BE AR B 2 5
FAERMEA 20 °C 8232 °C [H] - A Sugh i hhoeE & 4
R 24-28 °C

iEsEERNE e 21
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B = ~ £ EnE A IR 05 B L 7P A e TR A fif
FEMBPENIE GR-12 Bl GR-28 Hilk.Z 3 A MU T BRI E
(24 /NFFESRER)

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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Temperature ( °C )
BIPD ~ 71 55 50 2w a ME I e b s LA e v s S Ay i
FEASBENE GR-12 B2 GR-28 BIEFIZfgh PE-BO11 Bk
EfhE R (ERTRIFER)
Fig. 4. Effect of temperature on mycelial growth of
Gliocladium roseum isolates GR-12 ~GR-28 and Pleurotus

eryngii PE-BO11 on potato dextrose agar plates for 7 days.
Bar = Standard error.

LAy -1 W ol Ve v it i 8 8 e

LUITS1 £ ALRO ARIELI#E S | 7364 T 7 fifssh (B B
AORZHERE sk I MR IR DNA Fr B A A e » A BE
FLPEL 10 {FEEIE - Bk ISR - 1R A (M
[F K/ 1N 556 bp IR (18 1) © #5432 10 {E#E PCR » &k
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BT ~ S5 s B S R 5 itk (R B 10 B Z TTST ~ ITS2 [F a8 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).

TOCGTAGGTGAACCTGCGGAGTGATCAT TACCGAGT TTACAACTCCCAAACCCATGTGAACATACCTACTGTTGCT TCGG

[ 3-end of 188 rDNA k ITS
y

CGGGATTGCCCCGGOCGCCTOGTGTGCCCAGGATCAGBOGACGGCCTAGGAAACTTAACTCTTGTTT TATT TTGGAATCT

...........

ITS J| 5.8SrDNA

TCTGAGTAGI” ACAAATAAATAAAAACTT TCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAA

160

240

5.8S rDNA

TGCGATAAGT AATGTGAATTGCAGAATTCAGTGAATCATCGAATCT TTGAACGCACAT TGCGCCCGCCAGTATTCTGACG 320

5.8S rDNA

GGCATGCCTGTCTGAGCGTC ATTTCAACCCTCATGCCCCTAGGGG TGGTGT TGBGGATCGRCCAAAGCCCGCGAGGAC 400

N
58S rDNA B ITS

‘GGCCGGOCCCTAAATCTAGTGGAGGACCOGTCGTGACCTCCTCTACGAAGTAGTGATAT TOCGCATCGGAGAGCGA TAAG 480

ITS!

CCCCTGCAGTTAAACCCCCAACTTTCTAAGGT TGACCTCAGATCAGGT AGGAATACCCGCTGAACT TAAGCATATG 556

TS! {

N
5'-end of 28S rDNA >
v

B 77 ~ i 4k 18 B R A B S B S 19 [ (internal
transcribed spacer, ITS) Z %751

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.

[ SR — B BRI - FIIF PCR i LA RHE] 1 DNA % »
FHISHZI& Fr B LL pCRII-TOPO TA i #8hH £ KIGHRH
WE G 2% > BRI R R 2 Rk (REPR %R U]
HIEAHA DNA FERE) » ZatWIIRAEIRHATF] - #1T
RLEERFE o AERAES 10 EEPkZ ITS Fal5e2td[E - (4]
IRFELAE ITS DNA FP4Il K/ Vs 556 bp ([&175) © ’F ITS K42
FF4IIF1 FH DNAstar §iK# » Bl 38 B AEY)Hi{E B b O & RHE
(NCBI) Ak Pt BE IR Jd e 51 B ERH 0 AFr » il SRS A i [ R
Z ITS g 5181 13 {f§ Gliocladium sp.(Acc. No.
AF139858 il AF048733 =) fH{LIE 55 » 32 98.2-99.6% »
8l Verticillium T8 HIFHLUEE (% 50.6 - 55.10% (Acc. No.
AF048740 ~ AF048741 J¢ AF048742) » [KHHEE A IR IR
B Gliocladium [&HFEFE o

FIFHE —ER%% 5|+ LROR Ed LR7 $+¥} 28S rDNA
FAI P 1 E S i =4 S S B BB Wk 0 i 5 ISF Ml 4 R
10 {EE 1% » % DNA » DI —P%Eg 5] F LROR &2
LR7 TR SR E % - LIk /78T PCR YY) » #5
10 (BRI RS A —{E# 1355 bp AR ([EE) - F]
FHEARAIRE S PCR ZEW)[EIU % - [6] bBult ITS kR i
BAEWGAR B2 wbk - GEIARAE YIRIHCE IR AR - 52
FRHIFE 51 FFEE NCBI #) GenBank FL¥t » il SRS AR
#.228S rDNA % FE518d G. roseum (Acc. No. U00736) ~
Nectria ochroleuca (Acc. No. U00746 ~ U00751 ~ U00752
JU00750) HIAHILLE s » i 97.3-98.6% » ARIELAHILUEE 5¢
RGBS EREE 2 ASHRE (80 > AR R E G, roseum

Bainer o
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e-do
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1500bp —)
1000bp —Pp

91-¥D
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149D
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L EBINE e 23

B ~ MR e S TR R A fdh (SR 10 I Pk.Z 28S rDNA -
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).

Joi DB At RN AR Z R DY

LIGR-12 1 GR-28 f-FRkiFuefd 12 a4 -
1£ 16 C ByERAERF =K » #if RIEBAKE ~ 58T i K
SRR LAY - e B BN Hh B3
fi gk I SR R EE - ELE I RRL S ROAIREE 5 28 FAE
Prah BRI B NREEE () »

af A

Gliocladium Corda £% Hyphomyces & » Domsch % K7
e G. roseum BH _FE o4 AT > — 7 EBFEAU
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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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Table 1. Pathogenicity tests of Gliocladium roseum obtained from diseased king oyster mushroom Pleurotus eryngii on fruiting

bodies of various mushroom-producing fungi

Mushroom-producing Pathogenicity test”

Symptom appearance
(days after inoculation)

fungus' 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

GR-28 on its sporophores cultivated at 16°C.
>+, with symptoms; —, without symptom.
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ABSTRACT

Chen, J. T.! and Huang, J. W.2? 2004. Identification of Gliocladium roseum, the causal agent of brown spot
of the king oyster mushroom Pleurotus eryngii. Plant Pathol. Bull. 13: 17-26. ("“Plant Pathology Division,
Agricultural Research Institute, COA, Wufeng, Taichung, Taiwan; 2‘Department of Plant Pathology,
National Chung-Hsing University, Taichung, Taiwan; “Corresponding author, E-mail:
jwhuang@dragon.nchu.edu.tw, Fax: +886-4-22851676)

In 1998, commercial cultivation of Pleurotus eryngii (Dc. : Fr.) Quél. 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°C. 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 C,
the colony appeared orange to salmon red. Mycelium with septa produced verticillate conidiophores 110-
170 um, 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 xm. 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°C. 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



