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S Bt B A 2 S # & (Penicillium sumatraense) $&7F
ERZE WL JA 5 G
BRI AE B

HE
ZORMG ~ REE ~ BIFEE - 2026 © 3 EEE S EEEE 2 E IR (Penicillium sumatraense) $ 7 B
I A - BEREENTSE 75(2):307-321 -

A fifg4d (Pleurotus eryngii (DC.) Quél.) Fy 228 e S R 4 - AR V2928 RIT 2.6 B0 » A {H4Y 20
8T TEEERSZ P TEE(LSER - 2024 FRERFHTEEE - BHENHERSE  RZEEPELY
HIRSLIEE K EFELK  BREZERTERLE - HERZEERAEFGE T REBE B0k o« KRif
FEETZ R AT T B - TR L Bk B S A TR B A IR 8 SR BURSEET Bk 2 B 4 B4R
REBZZILE  EREKTHZETRERS AR - E— P RROMER R lREEA R
f& 155203 um ~ EEifig 4 (biverticillate) 2 F ik 47 4= #0718 (conidiophore) » H 34 3-5 {EfHEL (metulae)
B B3 3-5 (HEER (ampulliform) 2 EE I (phialide) 5 RimaEf - BT HEY - BEIVEE
T o IR AR L NI F I (internal transcribed spacer; ITS) FRyIR&G AR 4T - A5 0 BEEPRIEE By
Penicillium sumatraense Svilv. (F&fCHE @ TARI-PePO1) - F444: £0 M s Bnss R » TARI-PeP01 A]4E &
A 16-28°C » WA 28 CIF R KBS B S JRIEHETAZE 32°CHF » HEE RS AIFEEEK - BRRED) &%
BEE - AHTRINETEER AR B - 45 IREUTIRE 2,000 (%7 50% BEvitsn (R ) BFEE 5,000 {2
35% BEERL (FLEN) - W3 A 32.16 82 24.43% TARI-PePO1 7 %8 4 - WIEER] S & DAMEE 1,000 % 7] 84
EFH SRR - B WIEEERI R a 2 BT - AR BEZEE R MG 2 S ETREEp a2
W o MATEREE L B a1 BRI > IR RIREV B ERZ 25 R « REERZEALRST P sumatraense
e fEgh 2 AR AL > SRR R S M M R S e -

RABEE | EWE - st - BEhr

—

=T B R 2 LR R PR O B I - B

SHEZ & sk bR ET R R (G
TGk (Pleurotus eryngii (DC.) Quél) &y EEFT) BEE R - W ¥ mfE > (R
IR KA EER @ FENFEE - s E - Tyt A S 4 FE B ARSI B 5 (Peng et al.
B IE  HEABERE AL > 45  2001) - HEiGEEEEFEEETE 2.6 B
EOE - SWEEEYYE > BiERa8 (Yan Wi EEY5 20 BT ABEZBEEE3 K
et al. 2002) - WEE SRR > WREH  ZHEE EMIESANETTRER - Hitt
B~ PEMmBE - MASSLMmAE - PR RIER T & BEMBMEE - 04l DU at
B E2 5 IIEE (Lindequist et al. 2005) » K[ AP Eit & (Chen et al. 2016) ©

FefmHE 2025 8 H 14 H B2 HEF 1 2025 12 515 H -
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"B AR EY R AR 28 ZP
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7 fif 5 5% 75 A0 A2 0152 3R 5 bR IR B RN AL
SRS gENAERBAERENER T
LM > SR E B Ry gk AR A Y B IR A
A7 (Ruan et al. 2008) ° 5 iz 1o 35% HA i £ A
AEREEZHREEEEHE  #FKERE
% HE 3 P eryngii Spherical Virus (PeSV)
ZEANEREREFEGERERETER
i JE (Ro et al. 2007) 5 i & % &= Al & &
Pseudomonas tolaasii #& % 2 41 B 14 18 BT 9%
(Gonzalez et al. 2009) ~ Pantoea sp. 5|F#E 74l
E M E R (Kim et al. 2007) K Burkholderia
gladioli 5[HEZ HE G WK (Lin et al. 2010)
% HE W ERA @ Cladobotryum varium
C. mycophilum 5[# 2 T #a%E A EUR (Arima &
Suyama 2000; Back et al. 2012) ~ Gliocladium
roseum 5|t 2 & G045 PEK (Chen & Huang
2004) ~ REEE (Trichoderma) 55 0] 75 i B
i E 2 IEIE (Sadic Zori¢ et al. 2023)  [£4h
PSR G E L ERNER - WEEE
W& B (Penicillium) Ble3REE (Aspergillus)
(Komon-Zelazowska et al. 2007) ; DL K 35 %
HA5 9 2 B E B (Mucor) ~ 4141 5,18 /&
(Neurospora) ~ Fi B & (Cladosporium) It
HRLEE (Phomopsis) % (Kim et al. 2013) »

KEEE (Trichoderma) ~ 5 EH & (Peni-
cillium) J = E B (Aspergillus) FEHE
AR ZEE - W KRZEE LR =SS
RGO ZBUR o BUF T R Sk EUR - I
BRITEZEEFRGN R EANZEE
BEREZENEEALGE  HEHEXEE
HEERT - HPEBEBEFRERZ > 8
R~ TE - RREKEL > EEEREKEE
A oy B AELS B0 W e B AT S R M A B A AR
LY (Tzean et al. 1994; Visagie et al.
2014) > FERER G EE A2 ME -
HZBAALT XEE B “brush” o {4 A uk
Hy 2B EOFaARN S Y ABEFEBE
NYIRE ST » HA M AR 24
YL BYELHEEERMERE > Rt
Houbraken et al. (2011) & A 2> -5 F LS
SYFREHTERS » WY ZHE R} Aspergillaceae
(B1& Aspergillus ~ Penicilliopsis ;. Penicillium

BISHE H2

J& &) o B Al R A X T B A I S A T Y AE
ZHGHG > FhialEBEEZ FERE
TRl S 5 B8P BB R R R B 4R B 1 R R Ry
M MGEE DL B 7y T % o A7 (multi-locus
sequence analysis; MLSA) » 0] B A B4 47 By
2 {E5E )& (subgenus) Aspergilloides 1 Penicillium
LK 5 & > T HY 25 {i section (Visagie et al.
2014) -

ARWEFTI 2024 FAF 2= 1 AH 4L & A A 4E
G o BTERSEULFEE  EETR
B aE i B AEGE AR IR A & 0 AL
WEES ST EKE S B E B i 4k
REJT o HEIMEHEE & T - HILAHITEI$ %
T B2 RS R o EEERA L ER
TP - GO E - A&
FrrE B[ A 4E R 2 B - DAE R AR /A
HENSF W -

MEE TS E

HEBERC DREERRE

DL KO3 < MM St PR LR SRR 10 < 75 @
SREUK » WHUE T potato dextrose agar (PDA;
BD Difco, Franklin Lakes, NJ, USA) 5% #& £
ERE > FEGEREDIBHE S V) HE %R
Ui AL B8 3 2K 0 M RF O B B R 4R 5% R TARI-
PePO1 - L PDA 5538 7 H{%LL 5 mm T FL251])
H{Z TARI-PePO1 45184 - I E K
OREFIR 24°C - E gk Rk K B sl P e B 95 =
RFEZ B4 (P eryngii strain TARI-PEO1) -
PEEAl - FrA EEE R LL PDA % 24CF
HEITEbEE 7 HREH -
SHEENEECHIFEE

AT HETEE AT REEE 0 DL
Visagie et al. (2014) 3% Z J7ABITIELE -
TARI-PePO1 ¥ #7 §* malt extract agar (MEA)
gL (50 g malt extract (Oxoid, Basingstoke,
UK) > 1 mL trace elements stock solution (0.5
g CuSO, + 5H,0 » 0.1 g ZnSO, * 7H,0 > 100
mL distilled water (D.W.)) » 20 g agar> | L
DW): Will24CEEETH - HLL 1 mL&FH
30% (v/v) glycerol ~ 0.05% (v/v) tween 80 Ei



0.05% (w/v) agar Z (& K » R E & 2
MEA $58& 4 - Wk N oA fT o HEARE
B 10° spore mL™' 2 i T8 0% - E &0 2
uL TARI-PePO1 115 %K > PDA ~ MEA ¢
NIEEEFEE (sawdust medium; SDM; 85% (w/w)
FEARTE - 15% (wiw) oK > 27KE 65%) Z—f
(PEREEEA T OR 15 cm &) » 55— I AT#
fE 7> PDA £2%& 7 H{& ~ 5 mm TARI-PEOI
IR - PSSR > BRI ER 24C Eif
PR E T Hi% o 0 M & TARI-
PeP01 Bl TARI-PEO1 &% K/NE K - HEH
Ft5m o AGERHEST 3 KEE -
SHECEREEEERREAIE

I 7% T RE 8 G (5 FH 2 55 8 A (R AR AT A
Fe 2 A #EAT (Odds 1991; Tzean et al. 1994;
Visagie et al. 2014; Andrade et al. 2021) °
53 3l % 0 2 uL TARI-PePO1 78 F & /% % (10°
spore mL™") = 3 /= BEJE i 2 PDA ~ MEA -
Sabouraud’s agar (SA) E5& AL (40 g glucose » 10
g peptone * 20 g agar > 1 L D.W.) ~ Czapek yeast
autolysate agar (CYA) % & & (10 mL Czapek
concentrate - 30 g NaNO, 5 g KCI -5 g
MgSO, « 7H,0 ~ 0.1 g FeSO, » 7H,0 > 100 mL
D.W.) »30 g sucrose * 5 g yeast extract (BD Difco,
Franklin Lakes, NJ, USA) - 1 g K,HPO, > 1
mL trace elements stock solution > 20 g agar >
1 L D.W.) ~ Czapek yeast autolysate agar with
sodium chloride (CYAS ; CYA 51 5% (w/v)
NaCl) ~ dichloran 18% glycerol agar
(DG18) &AL (31.6 g dichloran-glycerol-
chloramphenicol-agar (Merck Millipore,
Burlington, MA, USA) » 1 mL trace elements
stock solution > 175 mL glycerol » 20 g agar » 1
L D.W.) ~ oatmeal agar (OA) &K (30g
oatmeal (flakes) > 1 mL trace elements stock
solution » 20 g agar » 1 L D.W.) ~ yeast extract
sucrose agar (YES) 52# AL (150 g sucrose > 20 g
yeast extract »0.5 g MgSO, « 7H,0 > 1 mL trace
elements stock solution > 20 g agar > 885 mL
D.W.) ~creatine sucrose agar (CREA) %&£ (30
g sucrose * 3 g creatine - H,O > 1 g K,PO, -
7H,0 > 0.5 g MgSO, + 7TH,0 > 0.5gKCl» 0.0l g
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FeSO, *« 7H,0 > 1 mL trace elements stock
solution » 0.05 g bromocresol purple » 20 g
agar > | L D.W.) #k O flIE & A - R EER
RELENE £y 20 mL o #EFESERAR - R FIORiSF A8 R
REEM  BHELAABESE  RER
25CEmAE T E g - H CYA & EH
SVETRY30CHL 37CHhE LR E » NETHE
HEEEEZEHERE S KA - Btk
I 8RS B AN RBEAER
BERERESAFKEAELA - & OA &
MAEAFBER 25CERMAFEE3MA - A
EpfgpR AL 5 M > WiETT 3 RERE -

HUUP RRBI 28 7y LIRS HE 1 B HUE &
# MEA A £ 7-10 H 2 TARI-PeP01 44 °
RS 60% (v/v) FLEE (lactic acid) KA R
HEITHR B > AR B ER 70% JEKE
EHe o EAT - LERP IR Z & EM
#% (Axioskop 2, Carl Zeiss, Oberkochen,
Germany) &t # J1 RE i 20001 & 00 100 {5 73 4= 16
F (conidia) ~ 47 A fT-## (conidiophore) K &8
ARZE fI4HAE (phialides) AN
REHSHEERI FEANE

RAECREHEBEESERZEZE 77
AR 2 pL TARI-PePO1 ] &% /& it PDA
MEA f SDM | - 73 5l L & 7t 16C ~ 20T
24°C~28CR R2CE MM A EE  NEE
THENEHFEERK - GRS I A
Bl fT 3 EH -
S#E < EFY DT B RGO R L1

Ryl — 0T T E AR EIHUMEA
_F TARI-PePO1 %% » L Maelstrom Switch 8
Automated DNA/RNA Purification Platform
(TANBEAD company, Taoyuan, Taiwan) 5g %
H %A EL K58 DNA (total genomic DNA; gDNA)
Y > ZEHUZ gDNA {RFR -20°C - IR EE
B - gDNA 1 uL ~dH,0 22 uL ~ 5734
1 uL:ITS4 (5’-TCCTCCGCTTATTGATATGC-3”)
B ITS1 (5°-TCCGTAGGTGAACCTGCGG-3’)
(White et al. 1990) ~ 2x Advanced Taq Master
Mix Fast-Run™ (ProTECH, Taipei, Taiwan)
25 uL - I FERTE Ky 50 L - R EH 1%
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B A E B G H]ES (ABI GeneAmp™ PCR
system 9700, Applied Biosystems, Foster
City, CA, USA) - {7 B & g 8 $5 7 &
(polymerase chain reaction; PCR) » DA ¥ g 3%
B 2 NS [EIFE & (internal transcribed spacer;
ITS) o [ FERAE Fy OS'CIIE 3 77 8% » 35 A&
B2 95CRJE 30 #b ~ S8°C K JiE 30 #) ~ 72°C
[RIE2 oy $Z T2CRIET 78 > [FR 2
25°CIZJE 10 73 % - &CEIKIESL PCR EVIRE
BASERMETR » BHARORTET AR DA
[E 7\ &) (Genomics Ltd., New Taipei, Taiwan)
HEITER > P& 2 7538 National Center
for Biotechnology Information (NCBI) 4guk |
A& % < BT BLASTn 51 73 firEL ¥ -

T E 1k TARI-PePO1 B NCBI &R E  E
B 7 5 E R TR AR o AT - & o (O e
Bioedit V. 7.0.5.3 (Hall 2011) ¥ FE 51kl 1T
ClustalW multiple alignment » 52 i% 1& i#F ¢ %]
BRI DL MEGA X1 (Tamura et al. 2021) #Es
T bfet oo A - B EE & R EL2AVE (maximum
likelihood method; ML) J5=( » Ff LA bootstraps
method # 1T 1,000 ZX 55 & HU K g B > 15 =0
(model) #E # & GTR + G + 1 (General Time
Reversible model with a proportion of invariable
sites and a gamma-shaped distribution of rates
across sites) * 2 HUHALRI O ATEEF o FEAMIELL
MrBayers V.3.2.7 (Ronquist & Huelsenbeck 2003)
#E4% Markov chain Monte Carlo (MCMC) JHHE
7EHETT Bayesian concordance analysis (BCA) »
[FfE ZE R H GTR + G + 1 #55 » MCMC #k
TR ELE Fy 1,000,000 generations » j& {L £
53 #ft LL4F 100 generations HURE 1 X > & #% 5F
B A 4E 5= (average standard deviation of spilt
frequencies) /NFY 0.05 o SERR B EETERT 25% JE
BB 45 2R - DL FigTree v1.4.4 §UAGHE 2 E
bR A al & SOk B 73 S AT BE T (posterior
probilities; PP) i 52 (LA
a==f i = N

S B R A fif 466 [ A Sl i 7 EE A
LB (EYrRE T — Bi3ER) LiE—8
R BHABUREE2 B EEE — J§4E
DLR B 5h s 2 RT3 a i s & BUR (Penicillium

BISHE H2

digitatum) Z BETCHL ~ BETE AL HETT EERHIEL
(Zhang et al. 2021) - ZEH {5 FIH B (RTIT
T (EYRET — BXR) 0 25
P T 4 6k U B 06 T ) & 1 Ry 2 2 1 1T 7
FEE a0 B 1,000 ~ 2,000 Kz 5,000
f& (Fei & Wang 2007) - % J& &% [B /i #E i 70
PDA Ui % » MR A0 50 uL #ifE 2 41.8% &
GBI ~ 35% BT L AL ~ 50% B v HiL
AR MR R B OK > FF Y PDA 00 2
uL TARI-PePO1 7 ff1 58 7% /K 5 55 E S mm
TARI-PEO1 44 BE 1S PDA 85 & A H 0 o [FFE
HITEERDAIE - DAHESD A fndd 2 B2 R 21 -
a7 H®  HESET 4 ERE 2 EHAER
A E R SR AR - HFR AR © (a -
b)/a x 100% (a B /Kl k2 B &R 7€ > b Fy 8k
Pl b B 2 B AR RS - BB S I AslER
EHEHETI R
RETBUBDITTIA

AR UREHEFBE AR ZZENE,
B TaE B 2 #ERAH SRS EE
LUR 4.5.1 fR&EETHEGERET T SRR
A S M B A A BREE > FHERM
Fo 1 B 2 g - FHEAT 3 KEHS SR - I
w3 RS BE LR N T E R TE (one-
way analysis of variance; one-way ANOVA) 77
Mo A ARSI 22 4% E (Tukey’s honestly
significant difference (HSD) test) 1 95% {S#&
65 ] HE 1T 2% B LR > wF A % i BR 4H 4] A i B
EERE BEARAFEHITRREFEE

TER

SHRESEGE 5

2024 SR Z O 1L T S B A A A 4
FEERE A IRBEN EEREREHEK - BE
FEHTEREEHESE  HEMEHEHSRA
Jia o] 75 B0 < UK (B 1A) o Fo bt Al 5 fif 4
TARI-PEO1 15 & & TARI-PeP01 [HHYAC
HAERE % - W EREFZE S PDA - MEA
. SDM F#EfTHIFEE » S5 RBUREE® 7TH
% » A PDA Bl MEA FT] R, » fHEgHAM J7H
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1. F{#E TARI-PePO1 A7 0k B 44 2 fH0IR B4 4% TARI-PEOL1 Z A2 B Rf{% o (A) 275542 HEFEE 4

GRS E S HES(E  RAEESOFK EHER) > REsEE FERER > B) THBEESE T
HHE 2 BUR (FUEFRTEEE ) 5 (C) FIZEZEA47 BB potato dextrose agar (PDA) ~ malt extract agar (MEA) KK

[EREEEL (sawdust medium) FRER45SR - 155% 7 Hi% » 72 PDA Bl MEA |7 FlgiEE 4R E B2 FHIH -

Fig. 1. Symptoms of green mold caused by TARI-PeP01 on king oyster mushroom and its interaction with Pleurotus
eryngii strain TARI-PEO1. (A) The brown mycelium and exudate (red arrows) were presented on contaminated
king oyster mushroom during the development of fruiting bodies. The yield of mushroom was also affected. (B)
Penicillium signs (red arrows) were observed on the mycelium. (C) From left to right, the images showed the dual
culture results on potato dextrose agar (PDA), malt extract agar (MEA), and sawdust medium (SDM) after 7 d
incubation. The mycelial growth of king oyster mushroom was affected on PDA and MEA.

PEIT TARI-PePO1 B7% 2 B H 4 AR ST GRRERE ) BERN MEA ZHE% 4 RANEY
HAEE S 2 ¢ fifs SDM JIAE Z R B 2 H268 £ 03 mm- FHEBGTER A6 %
o WE SRR (B 1B) - HEREKGEE > FRENHE  THE%ERS
I e b RN OA ZHEER AN R 241 +
SHEZEE 02 mm - EEBLL - 6 BEZER

AT EEL FHE TARI-PePOL B (R 4@ GIEARHE  EESEAZEEE B
FERENUL BB A D TV EREST - B irmmailin g 3 EARE LB EK
SMEU R E L O ISR A TR - 5 A M1t TARI-PePO1 2 YES FH % &
&7 Hig 2 &R 8R » TARI-PeP01 X PDA REA > EHEA/NEHE 413 0.9 mm > &
EERANFEE 286202 mm e WEESG 0 HEKGE BSEE . O6 SHEHE
S O REEFEREGE  GHRERIHE HEITREOOEZRE  DGIS B & 25 R
FHEEFOHUBEEFEE BN SA Y HBEEEE . ¥ ANEE A EEK S BEE
HEAERAK/NEE 315+ 04 mm e H%E  ROEE - KEKR DGIS Hi% A/N 5
Gork o REEHO - EHE HEEEHE 304 £06mm BRLEIESSERYE
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T4 E  CREA ZHZE A/NFEEE19.4 + 0.3
mm - FERE RS - FEARE w3
TRHEARERE (B 2A) 5 CYA 2 H % K/NEH
Ry 34.1 £0.3 mm > FERE KGO B
ok gt EERSRERS  sERED
FmaEEOEE  CYAS F2E% AK/NEY
F533.8 + 0.2 mm o & A EEL CYA BT -
FH KA BGOERIAE > $EHEA
SRR FASNRE0OREFH
KLETE > CYA Bl CYAS B2 E 7% K/NER BB
0.94-1.07 ([E 2B) 5 £ 30 CEL 37 C & » °
CYA REEBZ R F 44 & ([H 20) - &K smniE
P00 WE Z BT (conidiophore) fy&
155-203 pm - %A H 2 83 Rk 28 i
B E (biverticillate) » R 2 47 71K 77 52
BESY  HEEA3SEHOEHZHE
(metulae) » £ 12.2-15.7 um x 2.0-3.1 pm »
flEl f8 B b #F 3-5 {ii & R (ampulliform)
7 T fE (phialide) > K /)N 8.1-10.3 pum x
2.2-3.6 pm » FEI HRIgAE S 7y 4 i+ -
EEE 28 - K/ 1.9-2.6 um ([& 2D-H) -

¥ TARI-PePO1 ITS & J% 45 8 [ & NCBI
BERLE (accession number: PV523142) » i DA
5 #E {7 BLASTn » 45 5288~ TARI-PeP0O1
J& I WEE (Penicillium) H i AHATY)HE Ky
P. sumatraense Svilv. (Identity: 100%) o Fylgt iz
KB Houbraken et al. (2011) Fr#EEEEFH
{8 % J& Section Citrina P)TE[E 2 ¥ B 14
DAl b 758 F LG section B ik 2 ITS 3l 1T L
Tl o 45 5B TARI-PeP01 Bi[5] section 2.
Series Sumatraensia E.F (Wang et al. 2023) 1]
SIEE—#E(E (clade) » HE P sumatraense ~
P. jenningsiae ~ P. cerradense ~ P. qii ~ P. vulgatum
Ko P.rarum (& 3) o #— LEEGE G HITY)E
2 AR E R & BB TARLPCPOL 2
DG BRAERREYE - EREPAEEP
sumatraense fig Jy FEAT (= 1) » PRI RE P 70
2 EREEE By P sumatraense Svilv. °

aEHEHEER
RESFHE N TSRS BED 24

SE0m > AR FEH S A B 5 R B TARI-
PePO1 7 3 ffl 5% # % (PDA - MEA K SDM)

B- 48R
=%

BISHE H2

EERERZEE (B 4) - SEREUR > F%E
BARNEEZRERE > HI3MEEENK
JEH FTA[F - £ PDA | > 28°CEL 24°Clf Z
VEES RN > B 25 mm o {HF [ R
EER20CRZ > HEEALL 23 mm ;i
16CZHF % EEEL T mm - /£ MEA o>
I 28 CZ R ERR S S N AR R
1M 16-24°CH » E% A2 15 mm BL | - 2
SDM ft > e fEARIME R 24-28C > BERE T
> EE ERIRREGE R L6 CZEREK
AlE R FELRR R R T FE PDA th 2 & & > BURK
MEA 1 SDM ft » B &5 o] 72 P EOR BRI T 248
o BbAh o 1 3 TEETE AT - 7Y 32°CHF I EE
EoE BB TR - HRERKESIRERZ
T« &G I - TARI-PePO1 B PR 7] 4
16-28° Claj & » A PA 28°C Ryl A4 R -
PRE 32°C R A A R 2 BB -
SHEAEE < EmE

SERRZ st 2 GEREUR - BB T HiR >
F WE PR TARI-PePO1 E3% -FEN ZIHETE -
FAFRHE 1,000 R T > HANHIRE R 5.12 =
L71% 3 ZRH 05 F R 2,000 {85 2 £52 5 i B 3%
SeHLEh 2B b BE RN 8.0 £ 0.41 B
6.75 + 0.48 mm - I 57 Al B 28.98 + 2.52%
B132.16 +3.59% - EL ¥ HE4H (11.25 £ 0.25 £
10.0 £ 0.71 mm) BEEEE =R - HNEF 5,000
fEMRE B AL R E o BTEFR 8.5 +
0.29 mm - FIfREHIRE B AEEEZR - T
%k TARI-PEO] 3% P8 AR 42 1,000-5,000 £
PRRET - LR 3.19-12.43% : R & i 2,000
i Z BETE AL B BE T UL s 2 BE R R P T R 22.5
+0.29 81 19.75 + 0.85 mm > I3 53 F{E 8.97
+ 1.78% B1 12.27 + 2.79% » HIR4H 3 Hl AR
24.75 + 0.63 £122.5 £ 0.5 mm - BH R b W) fd %
RIS EMEHANFELE  BHEZERER
HE (% 2) - &7 _EFTHC - BUREE sohir BB sa i
i 5 A B IR 2 800 B AN A
HHLTES] -

S

AT 7T E B AR A B dE H AR R R EE
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2. Penicillium sumatraense strain TARI-PePO1 JEZEERFE - (A) E%IPRESE  AEE G R BEEE T H
potato dextrose agar (PDA) ~ Sabouraud’s agar (SA) ~ yeast extract sucrose agar (YES) ~ malt extract agar (MEA)
J% oatmeal agar (OA) ; (B) B Y%L RENE » A A4 FiEE 7 H 2 dichloran 18% glycerol agar (DG18) ~

creatine sucrose agar (CREA) 5z Czapek yeast autolysate agar with 5% sodium chloride (CYAS) (_ F17 REFERLE
i TH A ) ; (C) 4 25°CF Czapek yeast autolysate agar (CYA) 55 7 F (4 B H/AER B - DUFIEIFELE
Bt 30°CHL 3T CRIME RS L & 5 (D-G) A8 5 (H) 2448+ © (Scale bar = 15 pm)

Fig. 2. The morphology of Penicillium sumatraense strain TARI-PePO1. (A) The colony morphology on different
medium of 7 d culture under 25°C, the mediums were potato dextrose agar (PDA), Sabouraud’s agar (SA), yeast
extract sucrose agar (YES), malt extract agar (MEA) and oatmeal agar (OA); (B) dichloran 18% glycerol agar (DG18),
creatine sucrose agar (CREA) and Czapek yeast autolysate agar with 5% sodium chloride (CYAS) (medium on first

row were obverse, and second row were reverse); (C) The colony morphology on Czapek yeast autolysate agar (CYA)
of 7 d culture under 25°C, 30°C and 37°C. (D-G) Morphology of conidiophores and (H) conidia. (Scale bar = 15 pm)
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GU944578 Penicillium sumatrense strain CBS 281.367
TARI PeP01
0OQ870878 Penicillium qii strain CS18-09
OR565219 Penicillium jenningsiae BRIP 75936a"
AY213677 Penicillium sumatrense strain CBS 416.69
37/-]| OQ870884 Penicillium vulgatum strain CS15-03
MH864546 Penicillium sumatraense strain CBS 127365
83/- | MTO006127 Penicillium cerradense strain DCFS6b
57 MTO006126 Penicillium cerradense strain DCFS6a
NR 177502 Penicillium cerradense UB 23977
0Q870881 Penicillium rarum strain CS15-04
MHB865789 Penicillium tropicum strain CBS 130379
21/0.59)| GU944583 Penicillium tropicoides strain CBS 122436
GU944584 Penicillium tropicoides strain CBS 1224107
MH862897 Penicillium tropicum strain CBS 1125847
54/0.98| MH858522 Penicillium sizovae strain CBS 139.65
GU944588 Penicillium sizovae strain CBS 413.69
95/0.99 } GU944558 Penicillium hetheringtonii strain CBS 1223927
GU944560 Penicillium hetheringtonii strain DTO 32E3
MH855952 Penicillium citrinum strain CBS 232.38
MH856132 Penicillium citrinum strain CBS 139.457
89/0.711 GUg44563 Penicillium citrinum strain CBS 241.85
MH857476 Penicillium steckii strain CBS 260.55NT
GU944594 Penicillium steckii strain CBS 325.59
38/- GU944581 Penicillium gorlenkoanum strain CBS 408.69NT
95/0.99 ' GU944580 Penicillium gorlenkoanum strain CBS 411.69
JN617708 Penicillium anatolicum CBS 479.667
99/1, GU944577 Penicillium paxilli CBS 360.48
JN617709 Penicillium paxilli CBS 547.77
JN617685 Penicillium copticola CBS 1273557
95/ ~ JNB17689 Penicillium sanguifluum CBS 148.83
0.97| UN617711 Penicillium sanguifluum CBS 685.85
47/0.85 MH855066 Penicillium roseopurpureum CBS 266.297
MH856015 Penicillium roseopurpureum CBS 281.39
—— AY313616 Penicillium decaturense NRRL 29675
26/0.78 517 IN617663 Penicillium atrofulvum CBS 109.667
97/1_|0-94 'L MH863908 Penicillium atrofulvum CBS 126332
JN617673 Penicillium raphiae CBS 126234
91(0.95 , GU944599 Penicillium manginii CBS 253.31
04/088 JN617662 Penici{liqm mangfnii CBS‘108.66
. 6/1 MH863997 nglc/lllum chrls(gnsemae CBS 1262367
GU944600 Penicillium miczynskii CBS 220.28NT
MHB863987 Penicillium miczynskii CBS 126222
GU944604 Penicillium decaturense CBS 1175097
GU944601 Penicillium westlingii CBS 231.28NT
39/0.75 1 UN617665 Penicillium westlingii CBS 118051

81/ 99/-  KP016846 Penicillium novae-zeelandiae CBS 546.77
_| |— MH854988 Penicillium jensenii CBS 216.28
95/- JN617697 Penicillium raistrickii CBS 261.33
—|_— JN617706 Penicillium atrosanguineum CBS 380.75
63/0.73 ] 98/1 GU944557 Penicillium corylophilum CBS 330.79
" JN617705 Penicillium rolfsii CBS 368.48

63/0.95 JN617710 Penicillium inflatus CBS 682.70
NR 135337 Aspergillus glaucus NRRL 1167

60/0.97

85/-

86/0.97 p2i

36/-

0.050

[E 3. Penicillium sumatraense strain TARI-PeP01 7 Ni#E gL HIFGIE (internal transcribed spacer; ITS) ¥14% 5 L isf -
A maximun likelihood (ML) ;7 Bayesian concordance analysis (BCA) 13 X EF R % - Wi >
bootstrap value/posterior probabilities » FL{I] K A% S 24975 {82 (nucleotide substitution per site) © T Z2775 type
strain ; NT Z&7 neotype strain °

Fig. 3. Phylogenetic analysis of Penicillium sumatraense strain TARI-PeP01 based on internal transcribed spacer
(ITS) sequences. Molecular phylogenetic analysis performed using the maximum likelihood (ML) method and
Bayesian concordance analysis (BCA). Bootstrap value (BP)/posterior probabilities (PP) were presented at the nodes.
The bar indicated the number of nucleotide substitution per site. “T”” means type strain; “NT” means neotype strain.
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S 100 ¥§ I i% | 5§
Q i T T
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. AN [ N ¢ (N
PDA MEA SDM
4. SHFE¥ TARI-PePOl JAREIRFEEL B2 o Hik TARI-PeP01 EZ%& ) potato dextrose agar (PDA) ~

malt extract agar (MEA) KREEFEEL (sawdust medium; SDM) 7 H Z F % HE AN » 28°C Ay 3 fEEFERL 7 5
HERMRE - SIEREZ RIRE TP REMEER R ST 2 FARE (P <0.05) slE R #E -

Fig. 4. The effect of temperatures on mycelial growth of TARI-PePO01 in different media. The colony diameter of
strain TARI-PePO1 after 7 d of cultivation on potato dextrose agar (PDA), malt extract agar (MEA), and sawdust
medium (SDM). The optimal growth temperature on all three media was 28°C. Values on the bars of different medium

followed by the same letter are not significantly different according to Tukey’s honestly significant difference (HSD)
test at P <0.05.

2. DUBSRERENG 3 HEER & st BB MR e 4 RSB R 2 2% -
Table 2. Using filter paper-disk method to investigate the effect of three fungicides with different dilution folds on
colony radius and inhibition rate of Pleurotus eryngii TARI-PEO1 and Penicillium sumatraense TARI-PeP01.

Penicillium sumatraense strain TARI-PeP01 Pleurotus eryngii strain TARI-PEO1

Treatment Colony radius (mm) Inhibition rate (%) Colony radius (mm) Inhibition rate (%)
Thiabendazole
CK” 14.50+0.29 a - 23.50 +0.96 ab” -
5,000 14.50+0.29 a 0.00 +0.00 d 22.75 +0.95 abc 3.19+1.08b
2,000x 1425+ 048 a 1.79+1.79d 22.25+0.75 abc 5.19+£1.89b
1,000x 13.75+025a 512+1.71d 20.50 +0.87 bed 12.43 +4.60 a
Prochloraz
CK 11.25+0.25b - 24.75+0.63 a -
5,000% 8.50 +0.29 cde 2443+2.15¢ 23.50 +0.65 ab 497+240b
2,000x 8.00 +0.41 de 28.98 +£2.52 be 22.50 +0.29 abc 8.97 +1.78 ab
1,000x 7.00 +0.41 def 37.88 £2.62 ab 20.25 +0.25 bed 17.94+3.17a
Prochloraz-Mn
CK 10.00 +0.71 be - 22.50 +0.50 abc -
5,000 8.75+0.48 cd 11.82+4.61d 21.75 +0.63 abed 336+1.13b
2,000% 6.75+£0.48 ef 32.16 £ 3.59 abc 19.75 £ 0.85 cd 12.27 £2.79 ab
1,000 575+£025f 42.10+2.00 a 18.50+0.29d 1770 £ 1.53 a

“ CK means water control.

Y Data (means + standard error) of single column with different letters are significantly different according to Tukey’s honestly

significant difference (HSD) test at P < 0.05.
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Identification and Fungicide Evaluation of Penicillium
sumatraense from King OQyster Mushroom
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Abstract

Tsai, C. Y., S. S. Yu, and Y. S. Lu. 2026. Identification and fungicide evaluation of
Penicillium sumatraense from king oyster mushroom. J. Taiwan Agric. Res. 75(2):307-321.

King oyster mushroom (Pleurotus eryngii (DC.) Quél.) is a commercially important cultivated
mushroom in Taiwan with annual yield of 26,000 Mg and market value about 2 billion NTD. The
major production areas include Taichung and Changhua. In 2024, abnormal symptoms were observed
during the development of P. eryngii fruiting bodies in Xinshe, Taichung. An unidentified fungus
caused mycelium of P. eryngii turn brown and produced brown exudate. The yield and quality were
also affected. Signs of green mold were observed on the surface of P. eryngii mycelium. This study
isolated a fungus (designated TARI-PeP01) from the signs and conducted dual culture assays with
P. eryngii mycelium. Results showed that P. eryngii significantly reduced mycelial extension toward
TARI-PeP01 on potato dextrose agar (PDA) and malt extract agar (MEA). It suggested that TARI-
PePO1 had effect on mycelium of P. eryngii. Microscopic examination showed that conidiophores
of TARI-PeP01 are 155-203 pum in length, biverticillate, and bear 3—5 metulaes per branch. Each
metula carries 3—5 ampulliform phialides that produce transparent, oval to round conidia. Based on
morphological characteristics and internal transcribed spacer (ITS) sequence-based phylogenetic
analysis, TARI-PeP01 was identified as Penicillium sumatraense Svilv. Temperature assays on PDA,
MEA and sawdust medium showed that TARI-PePO1 can grow at 16-28°C, with optimal growth at
28°C. However, mycelial growth was significantly inhibited at 32°C. A fungicide sensitivity assay
was performed to develop potential control strategies. The results revealed that 50% prochloraz-
manganese wettable powder (WP) with 2,000-fold dilution and 35% prochloraz emulsifiable
concentrate (EC) with 5,000-fold dilution inhibited 32.16% and 24.43% mycelial growth of TARI-
PePO01, respectively. These two fungicides with 1,000-fold dilution showed significant inhibitory
effect on mycelial growth, suggesting their potential as control agents. This study is the first report of
identification and control of P. sumatraense isolated from mycelium of king oyster mushroom. The
selected fungicides provide promising options for this fungus management. Future work will focus on
the physiological effects of P. sumatraense on P. eryngii and further investigation into the impact of
other Penicillium on the mushroom industry.
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