BB ELZERSE (. Taiwan Agric. Res.) 71(4):331-341 (2022) TR
DOI:10.6156/ITAR.202212_71(4).0005

T G BN R B B i B SRR RS M

AER Bpm

s

FEE -~ B - 2022 - BEFFEER R AR 2 8w EEER R i o BB RER
71(4):331-341 -

EES

EEBAREIEFTFHERLNS 264 Mg » & HIETIH 0.6% @ FAWE £ B 5AHA TS - BLEFT 3
B RS ABRBARAFRBFLEREARE  c BALTAZMAN S BARMEFE > kA hE
BREAARBUATRSTZHEL VIR - Rin > BFREAREZBORTERBRZIED) - HBRARFHEHR
@A A > B AR FERITBE Y RS TR ARLY T ER o KPR A RMITE D A A
ALl BITRAWZHRER S 0 £m M T 55840 1k 8 internal transcribed spacer (ITS) A7 2 #71% © #1
WA A Xylaria b2 B o AFRETHIFRZEXBR Tl RAWMEEZIAGEMEE - FHALRAER
ZRES > LHABMIEN > AE2wkBE  RAVASGEEORFR GBS E L BAM Y IR
AATHEBASGERLE T  #—F 1 60% M LRBH EITER RSB - &RBTRABNE 30 ppm L
potato dextrose agar (PDA) 3% & K Au 45 £ 1,000% J& 4 [60% suspension concentrates (SC)] Z & 4% [f i J& 32 21+
HARERpH o BETHRERALATHELEG G R ARZACEERNES - AR RLEEEEGERARAETE
GHBEARFWAEZIRE KRR FEAERANEEARAT VAR R AWREARY  AMELABRTHFBEHAR
LR A A s s X S FARIE -

RABEE | RAE - BORNELE - MONOE ~ JEBE -

—

BY
ERL TR » HhER EE RNEEE
=5k BLHy e =N R T T
HOR B[ s B &kt 2 — o E%é/%ﬁ%iﬁ%{ﬁg ﬁﬁéE%E%@/QQ%DkE?EK N *JEFE?EE T
130 o | b (v 7 TV R - HA I S
BT T (Shih ot ol 2019) + oy BEAEFRBARMER - SIHGENE |
FEMREE L AR 1909 4 > EoTEE  SBEORZBSER (Hung 2019) -
FARIEE SR+ o M A 7 A T 3 = BB I 81 R R > =0 2R AR
SR B ARE: « RERE R RR - P ASTARSIFMEE SEEEBRRE T TR
RPN TG By g B E= > Y 1983 F ] Bishe HRICRI B EETHE 2 BEH A& EH
NEEE = > %48 RIR 1970 AR EIF S K (Trichoderma harzianum ~ Trichoderma konin-
72 B R B R T EA S RV R 5 RN 0 ik B gii ~ Trichoderma pleuroticola ~ Trichoderma
KA EFAZENEG7% (Huang ef al. 1988) - {H¥T  pseudokoningii ~ Trichoderma polysporum -
FEAREPEOCEENRIT - I EEARFTRAESL  Trichoderma viride) ~ 4L 40 ELf#{ (Neurospora

MWEEFNERERMOREILRZEZAEEER
% NI D BUR (£ RS s RIER R &
B - HRIGERAEREEREL 264 Mg 55

il

R EE 220225 H 10 H 5 2 HW 202248 H S H -
" EHIER ¢ yunsheng@tari.gov.tw
'L REABETEYR A ETIEE - 28 At -



ST

spp.) ~ H#E (Cladobotryum varium) ~ 75 &
(Penicillium spp.) ~ # 05 (Aspergillus spp.)
4R E (Actinomyces spp.) % (Liao 1985; Mi-
yazaki 2018; Gea et al. 2021) ; [{EEARE L
i LEANEEERY 2 REE (Hp-
oxylon sp.) ~ 244 (Stemonitis sp.) ~ 2418 H
(Schizophyllum sp.) ~ & A & (Xylaria sp.)
% Fl, B (Polyporus sp.) ~ A FE & (Hypocrea
schweinitzii ~ Hypocrea lactea ~
peltata) T4 & % & (Hypomyces pseudocor-
ticiicola) (Okuda et al. 2016; Miyazaki 2018)
FEAMEFE  @FEAAEYORE (Ewingella
americana) (Arima et al. 2010) ~ 8 & & W
5 B (Pseudomonas fluorescens) [ 95
(Pseudomonas tolaasii) (Miyazaki 2018) Z ;
FaHIRE T LA - &S5 A8k &y T (Okabe
2006) o i B AR ST B BB E E S
Ee it B AR 4 7 B 0L B 2 s BT R
WoE - ITER R EZ B G 2016 FE R L
ok 48 = 7 W 0 FRIGHEBI AR T &K (un-
der-forest economy) FU5 » ILE&NERE ~
Bl j HAFRHCT AT » EEAEE B
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gt FEAERNEMAVEEEORE F o 41
LLIEHE (Fagus) ~H8fE (Acer) R (Quercus)
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A AR » 7 H 90° 5 A HARRE
(Cafidn et al. 2019) ; TEHESAIRE & SEL 5-7
cm FYREARECERIR - BT8Ry BEE F15)
(dead man’s fingers) (Hacioglu et al. 2011) »
HErERADHMEFEARNEEL » R
REML > HEEABEEER - HE 2 Y)E e A
Mg LAE - HAREEMHEME (Wangsawat et
al. 2021) - AN RARBEREIEE - 5] 750
KNEDEHEZERETIGEH S RAFNE
oy > BECRMIERT (Liers et al. 2006) » 1] H Al
I P 3 I 5 T B B AN T 4 ] 2 5 T o A e i
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JKEELTRIENE 2R 1% > FI R 48 2 1 7] V)AL
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B B 4% #E 77 AL R 40 DNA < HY - DL E B % ik
HE N E i $% (5] FF (internal transcribed spacer;
ITS) 1F 5 & & Fr 51 > {8 H IE [ 5] + ITSa
(GGAAGGAGAAGTCGTAACAAGG) 1 =
5]FITSb (CTTTTCCTCCGCTTATTGATATG)
T A 1 o 25 2 FE (polymerase chain reac-
tion; PCR) (Blattner 1999) - I IE & FE & 12 By
DL 94°CH#EFT ) XY DNA fig )i &Z € (denature)
2 min ; #AMIRTEERR - DL 94CHEfT DNA fi#
Jig SZHE 30 s » DL S4CH#EST DNA i &5 [ JE (an-
nealing) 20 s » 72°C # 1T DNA JiE & [ [E (ex-
tension) 60 s » {EIRMEFEEE 33 (HI5ER 5 72°C
17 DNA SRACHE£ 28 5 min 3 {24 PCR
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whth 2 AR E R T T 5 A ER S -
REEEER RO
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AR o RERaARE S LIEZELE 85 1 15
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65% > T HEN BRI T - #EAT =08 = B
(121C > 1.2 kg em?) JEi# | h > BFEEMR TH
M - BRARNE WS Z S E R B B IREE
L 0 DL PDA B EETTIEAL 0 AR
25CZ M AR T ARIERE 7-14 d » DL S mm T
FLERVIHUR A BRI 4k 2 F &R0 > 7 R E R
PDA B MR ER (HK9 cm) ELWH
U 2.5 cm BE 0 WA & BRI 25 CEREE LT
Brg o R S EHE o DIBEER 7T d ZE% R
RELETT R BT » W a5 W B A i A i
AR Y B & AR ER B (7% 0 BB R
/& 0 B EAR) o AElERIETT 2

SR R R B < R 1 AR
(EYIPRE T o] TR AR Z

HEE FHEE Ry 60% [R4E AR I A - AERETR
REEXERTF KR > ERREFE RHAEIEER -
SERIE AR ERIRRETAER EYRET
) o HEE AR ARE LS ek Emn 2
T F & 1F Ry B AT A AR (5 Bt > o3l B
& H 471,200 ~ 600 ~ 300 ~ 120 ~ 60 ~ 30 ppm
JE42H) PDA S BUE T HIE - DAMERL AT A %
S e A B FERRIE © LS mm FT AL VIEL
AR Z EAR - BN D EH R ERERE
481 PDA Brg Eth » DL 25°C OB AE #E 1T
MEEE - WS ER T dESEEER - 5
R ELEE S mm 7 [ F i i 4R 8RB Y PDA &
B gt FRE S A A [F M R £ 2R EY 60% R 48
JKE&F (Wi FE 1,000 ~ 10,000x F120,000x) 2
TEARIE] 7 A0 5 o A O b R A 1T BE T A
RAER14d% NEERESZRKERE
¢ TERE > BpRH 5 HiE
BUBDITIE

ATt B P 15 809 > DL SAS (Statistical
Analysis System) 7.1 it &% 51 #C G #E 1T 53 47
i BRAH T LB [N 78 Sy AT - A DL Tukey’s
studentized range (honestly significant differ-
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mm - FLHEEE (B 1A) - &7 E 5= 480 i
% » A% PDA SEAf BA#EfT AN T8 & - BEHfE
AEE CYX-1 ZEFR V2R A6 HERR
AR BET-14 d RES TE LR E (E
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1. FRAEZINE - (A) BR ERAREZ THEIRIE

e T~ 2 AR R s B A TRRR (RTBE ) -

T 4

(B) #EFY PDA B Z EIEIPAE & (C) TSR

Fig. 1. Appearance of Xylaria sp. (A) Fruiting bodies on shiitake wood log; (B) colonies on potato dextrose agar
(PDA) media; and (C) the regular septate hyphae (arrowed) with branches (scale bar = 10um).
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3.1200 + 0.0920 cm ELABEHEZERE ; MK AHE
SRR G AT HARERTEAE
e (43R 2.1200 + 0.0490 cm K 2.5600
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FERIS R A B CYX-1 %] 60% [ 4@ /KAl
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A R R (IR 2 30 ppm BB T H &R 52
ERENH - M IR EE RN 8 £ 0.1em
(18 4)  BESN - Byl — 20 % BE 1 2 SR AT
BUR > BEREE A FEW RS BIE SRR E R
LTS - WA 2 IEARE 7 A EEREE(E R F
TEANHIRR - 821 d B E R ERERKA
EAEFRTE 1,000x FE4EFIEIAAE (FERK) R
TIET RN R FEEER > R 10,000x
Fl120,000x HyR B R B A BEER - HILW
TR R R A I AR 2 R &
SRANE 5 AR o H SR A B A RS2 M S B S
RulHl - BEEANI AR AEIET]

HE:]
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H 239167 % (Schwarze 2007) » 3T 52 22 EE
AREGEN B HE R o REERZF A0 E 48
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2. RABEMELER PDA BEA: F¥EE (A~ C-E/A£MB D~ FARKAR) - (A-B) REFER 7d
W& 1% © (C-D) §5i& 14 d & - WARFEAEETHEES - HemiRebig 5 (E-F) 28 d1% > AR
EE AL - Bt b E R -

Fig. 2. The dual culture assay between Xylaria sp. CYX-1 and Lentinula edodes Br-1 on potato dextrose agar (PDA)
media (A, C, E left and B, D, F right was Xylaria sp.). (A—B) Two colonies contacted each other 7 d after inoculation;
(C-D) mycelium of shiitake was covered by that of Xylaria sp., and the backsides of the PDA media of the former

turned brown 14 d after inoculation; (E-F) surfaces of the colony of Xylaria sp. turned green, and browning of the
backside of media became significantly 28 d after inoculation.

3. DL15% SR AR B A i R AR A B CYX-1 &4 Br-1 B4R A R 28 - 598 (A-B)9d s
(C-D) 16 d ; (E-F) 28 d 7 74I8E -

Fig. 3. The effect of Xylaria sp. CYX-1 on mycelial growth of Lentinula edodes Br-1 by dual culture on a sawdust
medium supplemented with 15% of rice bran. The colony morphology of two isolates (A-B) 9 d; (C-D) 16 d; and (E-
F) 28 d after inoculation.
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F 1. RAEMELL PDA R FERGER (L om) -
Table 1. The dual culture of Xylaria sp. CYX-1 and Lentinula edodes Br-1 on potato dextrose agar (PDA) plates.

Colony radius (cm)

Isolate A* B B/A
CYX-1 2.5600 + 0.0340 b* 2.1200 £0.0490 a 0.8300 £0.0270 a
Br-1 3.1200 £0.0920 a 1.2700 +0.1250 b 0.4100 £0.0146 b

“ A: The colony radius was measured 7 d after mycelial growth along in normal; B: the colony radius was measured 7 d after myce-
lial growth with dual culture on media.

* Data (means + standard error) with different letters in each column are significantly different according to Tukey’s studentized
range (honestly significant difference; HSD) test at P < 0.05.

4. AR SHETEREEEDN PDA gk B2 A RIET -

Fig. 4. The mycelial growth of Xylaria sp. CYX-1 grown on potato dextrose agar (PDA) media with different concentra-
tions (A, E: 0 ppm; B: 1,200 ppm; C: 600 ppm; D: 300 ppm; F: 120 ppm; G: 60 ppm; and H: 30 ppm) of thiabendazole.

Inhabition of Thiabendazole to Xylaria sp. (21 d)

1 L
A ﬁ
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colcoy and disk (cm)

Dilutaion ratio (times)

B 5. DUBAREIEE N FEFR RS EIRLE (60% SC) HRAEEAIIHI.Z B - (a : 7k 1,000x ;b : ik
10,000 ; ¢ © Ff# 20,000% 5 d : FEEK) °

Fig. 5. The inhibition of thiabendazole [60% suspension concentrates (SC)] at different dilution folds on mycelial
growth of Xylaria sp. CYX-1 with filter paper-disk method [a: 1,000 dilution fold; b: 10,000 dilution fold; and c:
20,000 dilution fold; d: distilled water (DW)]. Data (means + standard error) with different letters are significantly
different according to Tukey’s studentized range (honestly significant difference; HSD) test at P < 0.05.
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K/NEJ 180-220 pm x 7-8 pm - &{E 7% LA
H8ETFEMT T REOHEER  18-20
um x 6—7 pm (Raymundo et al. 2014; Hashemi
et al. 2015) » FIARWFSE H o B LEFATER & 2 fit
AEE CYX-1 PHBENFERHEE - m
B R A 2 R S A S T B+
Z RN EUETIE Y N AH B AR ERS
T B FAYMEREE R > (EREH ITS 310 i
LERYI A R R By Xylaria sp. > 128
Rl — D E LE > BIRAHEZ ERTESE
ZRAFRTER EEEMEER  BaTE
BE T THER - TERTEMTFZRN
AR R BRE S 5 [EI0G TN R O o0 B < E AR B I
BERBARE R ZEEt » Wik EHEFHERaEL -
DUREH FRMFETEE - ISR HZE
Rigre 2 7775 » BT 28RS -
EAMBFIEZ & R\ER > TRl E%E
B AT R R EL R IR W H AR
ZHBERIRERANZNF /R EIRAT EZK
R o L ] A% A8 P E AR 6T B4 95 AR B SR P
TTNHIEE R BIEMAE M KARER (cellobio-
hydrolase) ~ A V] B & %) I 7 f# B (endoglu-
canase) J¢ M) RYE] & HE o7 G (exoglucohy-
drolase) %5 » [ gt P 4 A B R Y KB R A4
4t 2 (Baldrian & Valaskova 2008) » JR&r i i
S LR E S FE AR R R B B (hydrothyl
radial) ~ H & H B A (peroxyl radical) fz i %
{b& B H% (hydroperoxyl radical) SE M4, -
W AR 4HREAH R (Kumar et al. 2021) - (&
T EMHEARF 2 ABREETAR - HIE
EAEEMERARNERT - AMIEFEZ
GHEHEHEFEARTIEEREE R/ B
BHEKERZE  EEPERENTESE -
FEWHEFAHE AL REAL (niche) ZHEILT » BHELEL
SEEY— 77 AT RE R H A B PR AV ERE 188 2F
REJT ~ BEI&RA R Ry R K RAFRIYYIE 4y R e
NE BB TR - WS R TS
HI— T E 455310 - EEHIRIETHE - Boddy
(2000) W HE B EEMAVHE G > TIk4E
B EREROHEMER SRBRE D BIRE
JEEE (primary resource capture) FIRKAREJH
}# (secondary resource capture) * Jflj 5 25y

PREI BRI PTAETE - E&H T K8

A - HP KBNS H G & (gross myce-
lium contact) » {5 i 2 44 7E £ AR L
IR ARMIEF B E R O 45 % (Boddy
2000) -

RAFEREARTLRERT  FEFE
EES] » B E > TEERERHIA
B~ AESTHEEAEET o /£ Wang & Cui
(2010) 1 Du & Cao (2007) 25 A #9H 5 45
H 48R B¢ 5 B (Xylaria pedunculata) 7 & &4
BASE4E (Pleurotus ostreatus) ~ &4k ~ B ARE
(Auricularia polytricha) ~ 75 # %k (Pleurotus
eryngii) N H 84k (Pleurotus nebrodensis) 55
SR SRR - BF 2 E&% 0 & REELAEIR
A E I AN TS - B8 rEE
% HHEGEEEER AR L ESEE R
A4 BAEREAETIRGIEE ST - A
fif 45 (Coprinus comatus) ¥ H fi 358 3 (B 54
KBTI AE S R Y R e e fE sy > (HEE
IF TR HERE » REFR 4 7 B 4R o 22 % B A B
BE - EZ2 PR R AN E REP R A
T o #E—20 7 i B2 B i 5 ] S B A SRR
F 4RI - R ARIEGE ST 5 > (R HEH]
iR A & B EHE o e HE T EAREYE (Du
& Cao 2007; Wang & Cui 2010) o Az b 57 B
FEIAY R AR CYX-1 {EEL 7 4k Br-1 B IF 5%
AY&S S A1 Boddy (2000) B 7E 5 HiHY B 44 1H
O P#fE (gross mycelium contact) ¥R 52 Kz F ¥l
DLAEGR 5 7 B B0 5 i ks B 4 B2 i 122 P 28 A 1Y S
JE—F > P E PR B SR RERE T W
FRBRGHENIIR - RAFKFFETEEES
AR TEAEARESERE EFETERZEIHEDN
RAFEZNEET MR B IR ERE
HEE ARG EER - Wt HAVR ZAKE
F1PDA B ARV HIEEBE R £2F
BEMNRZFERMAZFENEERGT KA
CYX-1 24 RBNEHEFHEEZR &
PUEEEHEEGEESE R VMR B
ZRAENREEER - MERAREHERF
AR LAERZEMBEER AT BrsEHE L
EREREE  NAETHEZHFE - Hih 1P
PDA I B EF H X HE » B FHABEEGR
JRSEHY RO O R et HEH T sE R4 A
AR ERNES » KEHEFR G EFE
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W HFELEENESE - Wb — R
REPIHRE (Boddy 2000) > 75 45 & iR & 1
WPTEE - AR T-RE S - (5 5% A F g I
Btk REEARZATMH L ER - HEMCEHM
R E T MR E R AR &G 2
R 4% AR # B 42 & IR B AR Ry S
b » DUBEE e A I B 4 2 I 1 -

AR TERKAER TR EZ 7
NI EERETFEMT  MFEETFgEHE -
PREGZE RETERS - NIREEENRLEER
[ E¥ K (Thomas et al. 2016) - A [F K7 A
HEATEERERNZE  BALERE (EY
ORa8 Ft) o AT A A B AR 7 g R B Y HE 7
B - [ 48 M E PR A BRI AN BE R 2 R 1 0 iR
EREATAEHEENEZMNS » ERERE
TEIRT AR R AR AR - B A
AN RE R A/ ENEE > Hide L3
EHVHE R EEE - BREA RS R A
o] E R HRE P 2 FRESAN T 2E
HUR IR - W0 - 4R~ 4Ll B R R
%o W RAFRHEGEER ZZEIUANH
TR EE R PR ARSI - R @k it i
RAFRREABRARNEEE FERZESRBIE
HEITRAGHE BT » IR it R A S5/ e
FH I R B B i BB 06 278 [ AR 4 2 &
B0 mEA RS -

AR o R B 9% 25 3 B oy JH B i
EHETTH - WRE CRREY 2 EVEEIN A
FTt5E (Liu et al. 2007) - BE4N - HATE %5
RAE A EERER L R REIFRENY)
& > HiE & sequiterpenoids ~ esters fll alco-
hols » |12 & R terpenoids ~ cytochalasins -
mellein ~ alkaloids ~ polyketides FI aromatic
compounds » [ H At ~ AP EAH
T E AR EEARRM VAR - BIFE B9
LA~ il EEAT A ES S > EhRAR
Bt o Y B AEP)E » 40 xylabisboein A 1B ~
methylmellein 5 ergosterol peroxide & »
NEIR R Staphylococcus aureus ~ Trichophyton
rubrum ~ Hormodendrum compactum J Candida
albicans % & BAHIHIRY R - mMAEEFE LA
AIEF B e NG - BRTE AR AR
ZACHYIE AR ATH ER (Spodoptera frugiper-

da) ~ /NE W (Plutella xylostella) % % &
MG 8% & (Pyricularia oryzae) ~ /NE R B IH
(Gibberella saubinetti) ~ ¥ | % & (Pyth-
ium ultimum) S5 A1E Y095 IR B B A {0609 2R
(Jang et al. 2007; Macias-Rubalcava & San-
chez-Fernandez 2017) » [& [ A B 25 > 7 3
A HE— T ERET IR A BR A B A B R A E s
Efa Lz BT -

BRITERATH 2 AEEY T HTRE
Do KR RE—REST R AREEENEEE
AREHENHE > REGFFERESEHMER
HIRAENBRAT G FREZEE  TH#ETE
A DU A K A E & 4L 5 AR R
BIENLERE - S E— TR LR
BB I 4 B 4 3R e (L S TE R Y [ B R IR 5=
o BEAR - AHZE IR 3 IR I 48 v A Sl
RAEZEHGER N AR BT 4
R A B ARISEE 2 2B K -

5| Rk
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Identification and Fungicide Sensitivity of Xylaria sp.
Grown on Shiitake Wood Log in Taiwan

Shiang-Shiuan Yu' and Yun-Sheng Lu""

Abstract

Yu, S. S. and Y. S. Lu. 2022. Identification and fungicide sensitivity of Xylaria sp. grown
on shiitake wood log in Taiwan. J. Taiwan Agric. Res. 71(4):331-341.

In recent years, the average production of wood log shiitake in Taiwan was 264 tons, account-
ing for 0.6% of the market share in shiitake. The planting areas are mainly distributed in indigenous
community of Yilan, Taoyuan, Hsinchu, Miaoli, Nantou, and Pingtung. Common microorganisms
occurring during wood log cultivation belong to wood-decaying fungi. In addition, there was little
domestic research about the effect of wood-decaying fungi on the yield and quality of wood log shii-
take. Due to the “under-forest economy” policy promoted by the Council of Agriculture, Executive
Yuan, ROC, the planting area of wood log shiitake has increased yearly. The government has also
paid the attention to the diseases and pests or competitors that occurred during the cultivation of wood
log shiitake. In this study, a fungus was isolated from the shiitake wood log collected from Alishan,
Chiayi, and evaluated in our Mushroom Research Laboratory. After comparing the appearance of the
fruiting bodies in the field and analysis of its ITS sequence, the fungus was preliminarily identified as
Xylaria sp. A dual culture assay showed when the mycelium of Xylaria sp. CYX-1 confronted with
that of Lentinula edodes Br-1 on a potato dextrose agar (PDA) medium, the mycelial growth of the
latter was significantly inhibited. After two weeks of culturing on the medium, the mycelium of Xylar-
ia sp. could cover that of L. edodes. It showed that Xylaria sp. CYX-1 was detrimental to the mycelial
growth of L. edodes Br-1 and could be the competitor of the latter. The recommended fungicide thia-
bendazole for application in the cultivation of shiitake was used in this study to test the fungicide sen-
sitivity of Xylaria sp. CYX-1. The result showed that the mycelium of Xylaria sp. CYX-1 was totally
inhibited on the PDA medium with 30 ppm of thiabendazole and in a filter paper-disk test with 1,000
dilution fold of thiabendazole [60% suspension concentrates (SC)]. Therefore, thiabendazole could
potentially be used to control Xylaria sp. This is the first report on the possibility of Xylaria sp. as a
competitor of shiitake cultivation on the wood log in Taiwan. Further surveys of the damage caused
by Xylaria sp. in other planting areas of wood log shiitake will be needed. The results of the fungicide
sensitivity of Xylaria sp. to thiabendazole may provide an important reference to control Xylaria sp.
during shiitake wood log cultivation.

Key words: Xylaria sp., Wood log shiitake, Under-forest economy, Thiabendazole.
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