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FEEYE R - bt b v] RURBIRE < A RE W 0 DUKBUR R S 53R PURsiar i
%%1 EBERS » TERERAEE T r] RAR AR, 4 AT A 18 (LS - MR A L o Ao atbeds i

EA LR R EE 0.7 mM IRF - SHIK BUR A 138 2 (Y HEDAREIIHI VER 5 S L iR i
0.9 mM IKf » AEIFIERHAER - HLEGIRERHIVAER o LIRIBEF LG K BN E 87

TR A 25

BEREIRE > AT BB - )KZ > LA diphenylene iodonium FHSERERHE 7 & 4%
R Al i@ L R B o MR R R o Bl R L ERIK
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BREER - EEILE  IKEURE - 5S
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TERE PN I R A2 FA'E R 2 00) B » I AT 5 i) &
YeREY) » TRE IS Y)A B2 45 RETR 3 B TEE sthaE = fH
BHR BTGNS, » 35 380 BRI S FE - AIREYRETE S
Y)'& (reactive oxygen species, ROS) WA ~ 3B
[ (hypersensitive response, HR) FYZRIL ~ —ZRACH
JRFEAHBREE 1S (pathogenesis-related proteins) FYZEE4:
&> DIFHBEERIRRI AR

REA) S AEEATOC S TEF ~ DR IR S FEER & {5
RS 2 FUEEIRE - K &4 ROS » REEE b o
TEIEHTEILZ T » ROS AJ# HTE L% SR B € T EAth
FERRR B (P A > LUZEI R ERgAR REY o IRTMAEYIAE
HAREREE 3z v ~ H2 5~ SR IR RAE YR f&
FIF > (& ROS TR hO » ML BN IRFR B 7R AR
e > SERCEYI AR TR AL ~ NEE kel VB U -
ML ~ BB R S5 -

).z ROS S FE ~ @RS » A2 B
MEPETC > FsBHmEEA 855 i (biotrophic pathogens) Af%
HYBEZE R AUAE Bl B EERI i 2 5 Bm 15 21RS
g BERIRREARE > Yz @ s A& g o

R R A S FA Y o BHAEEAR IR (necrotrophic
pathogens) M5 » fEY) 2B GBS K AFLE » &
BUOBBE R E - [mA BRIR Z iSRG o i@k —
LERFSRC FEW] ROS T MEL i U S5 s [ Jk YA ®))
Z B GOAERE B B REY I R M R Pseudomonas
syringae pv. phaseolicola (strain NPS3121) » A]F5#$/0E e
FEAE B EATIME SE T (HR-cell death) » H NPS3121
FRAT LUk D Yeii &5 %K F diphenylene iodonium
(DPI, inhibitor of ROS production) BZF/8¥E » P pEfd
NPS3121 [lk » Sy A=A %8 A n e AL - 3B 1 il
Ve L ROS BLEHHIR RS Yty G % U BGR " -
Y% o KR E (Botrytis cinerea Pers. : Fr.) {E/EZF £
REYIRF & 558 ROS M0 » 175 L Bh R A K & i@ E b
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BER B At F3E B 18 WA A KRR B B > ST
WAL > T2RK #E (0 Bkt Z [Bl s SRl TN ET -
B IR RARIER 7 o B. elliptica {RYE G - HIZ A
R JE [EIAE AT 43 BILL 2', 7'-dichlorodihydrofluorescein
diacetate £ 4'-amino-5-methylamino-2', 7'- difluoro-
fluorescein diacetate & CHFHIEMIZE]E Fl L& Kk —FAL
RIATE « B E TR HFSEE B A (calcium flux) ~ #H
%A (sphingolipid) X3 ~ —% L%\ (nitrous oxide) %,
1Y) (oxidate) FAENEHE - EERE P MERIAIMOET »
KBLHR™ -

TEANFSEH » BigEA LSS B. elliptica 13541
B BRENREIL SR B. elliptica Y ESE &
ZVER > DV R B &Y 58 o5 A2 ke g BE Bl 2
FIES -

PHRHEL

PESRIY B v bR

WS HEZEE & (Lilium 'Star Gazer') FEERIEER 1%
KRG HM 10 775 > RENEEREEPER S TE (25
K =11 3) o FARHERERL 70-80% ke H IR
12 /NFFIR = (20-23°C) HhfifE 30 Ki% (RREf 45-55
NGy o it EEAERH -

JIRBREFE IR B. elliptica BO61 ¢ B. cinerea B071
Rt ETS R L - RIS ER V-8 B5EE (20% V-8
juice, 0.3% CaCOs, 1.5% Bacto agar) S F&n 5 a5 HE1
fI§ (PDA, Difco) » 251 (23-25°C) Fh3%E 5-7 Kk »
HEE Beibh A 5 > B LA K U8 T fEF > FII ek G
MG T RS REEAETRAREH S
X10* {EfET - (LEEfE{ A -

Trypan blue 3t 5 #ika

20 Zimmerli ¢ ARYJ7E® » S B. elliptica
ZHEGER 3 95% kg > 12 100°C AR kK
HIEALINGEGR R B ESR - LR FHRES 1% SDS (sodium
dodecyl sulfate) 1 » DIZZFRIEMIM » {5 B HEL - £
HOE LRI 225 5 S5 DIZREE K/ Ok 5 08 o
FLL 0.01% trypan blue (Sigma, USA) /lactophenol 75#%
3 WA BB (Leica DMR, Wetzlar,
Germany) P fREE R B FRUZARDL ©

HAEEZ DAB 3t

Ll DAB (3,3-diaminobenzidine-tetrahydrochloride,
Sigma, USA) Ytz g SR ma LS B EEE

HiThordal-Christensen 55 ARy /7i£"Y R » ##4E B.
elliptica ZZEEEER » HEHR WP DAB #iR (2
mg/ml) Hif) 12-16 /NFF » 1252 95% JE RS I FE /K s
LIDGHER £ 4%k - BRI 1% SDS ¥R b > BLIRF
R 2EWAAR » AR SRE (Leica DMR, Wetzlar,
Germany) |5 » B8 S LSHIHEPIHING & 2 BAL
o

R VT EpIUERN | W Do

227 Schouten ¢ AR J73E Y7 » AGhn LUERf o B
[F&Z 30% @44 L& (Nacalai Tesque, Inc, Japan, 0.88
M) S AR V-8 RB5# AL (£ 30-40°C) - fo V-8 B EL
BRI EZFURIERS 0.03,0.1,0.2,0.3,0.4,0.5, 0.6,
0.7, 0.9 1.9 mM © }i% 0.5X0.5 cm® K/ )N flos B8 i
PR E RS A g > AR N RS R 3 KR EMIE vE K
/e AL o G IKBRER Z A BRR IR 0 Bl S LS
IR & s E AR B 0.03, 0.1, 0.2, 0.3, 0.4,
0.5,0.6,0.7,0.9 k2 1.9 mM » A== NEGEE 12 /]I » 12
FEERZEHSR (Leica DMR, Wetzlar, Germany) a8 100
Ef TS EFAR » R 3 B » ABREE 2 X -

WAL DPI ERE B. elliptica EHHEZ
iz Ft

P ZAE IS PN F A b A IR T R S ) 2
5B R L 0.68% i@ 4 b & & 10 «M DPI
(diphenylene iodonium (Sigma, USA) &/ 0.05%
dimethyl sulfoxide, DMSO) ® &M & HER 2 /)R
% > AR (BT 5X10* {J7 4 18F)
RIELS » ERE IS S 95% T KERR K B, - IR
1% SDS Y% » FIRUERS 80°C MEFE 12 /NRFLLE » 2
BER e A IR EIER > FL IR IETZ AL

A AR AL Z 2K Bl

FEY) HE AR b &L Z5H{Z2 %5 Jana fll Choudhuri
A7 0 1GKT 6 A B EHE AR IIAMK
RERNFERL My R » FNA 24 ZFHREIR (50 mM
phosphate buffer, pH 6.5, 10 mM 3-amino-1.2.4-
triazole) » AERMMESS 50 ZFHEE L4 (Labeon Inc.) 1 »
LL 6,000 Xg By (MRX-152, Tomy Seiko Co., Ltd.,
Tokyo, Japan) 25 77i# o HUHK) 25 =27+ FIgiREE 8 =Tt
0.1% titanium sulfate solution (in 20% sulfuric acid) J&
0 26,000 Xg e 4°C (R TEfE O (MRX-152, Tomy
Seiko Co., Ltd., Tokyo, Japan) 15 43¢ » Ju 1 Z2F B
W Bk efE (OD,,,) (Spectrophotometer microplate

reader, SpectraMax 340, Molecular Devices, Sunnyvale,.
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B. elliptica IRFH R 2 BlgR

A% 455 FEERE B. elliptica 24 /NFRE% > $8HHA%
3ZE LR trypan blue ¥+th » W[5 B. elliptica NEFZ A »

Wi AR ARG B AR (L (B — ~A) - B2
T 72 /INIRFR] SLILIEIRERE - FOCERRARAESE TG - BR T
W ZAE MR T L E B. elliptica 24 Rigish ([
—B) o

FH &% B. elliptica &3 A RRRIL KBl 5E

LItH #8625 b7 sCEL S i % B & 557 B {i E e /K
ZEHIERE (8~ A) fEfIEMR L bz A28 SEipEfE
B. elliptica 24 /R Z EEHE R IS BARERY 8 (B
B (B — ~ B) » [RRASE NE%E - WK B. elliptica 124
B B kA 2 B s L (8 ~ ©) - FIIF DAB &2
R A FERR & (S REY) AR 2 BUALAE (1 > PRz B
elliptica [RGB &5 BUERRIK 2 B (B -
D) fEL2 N b 25 - 5 RSB B. elliptica 24

/NRHR 2 B AR AR WARAR AR L BERS (B — -
E) » R REGEE T AT RE B. elliptica 1Y% ERAL k& [EHH
ME2BFEE » nAEE LS BiE(E = ~F) -

[&— ~ Botrytis elliptica 1S9 &5 2R -

B. elliptica #1588 & 32 1k

I V-8 E5E R ERR BOEE AL - R
g iEE L QR EaE - P31 B. elliptica ¥HHHYING 2
ROEES RIS TE - BB AS R 0.03-0.7 mM {2
BEALEEL B. elliptica AT FEHFA B » (HEBEE
{ESIREEHIINZE 0.9 mM LA EIRE » fF34FFRtG A WIRE
ZEHNHIFIEE - @S L QIREHIIE 1.9 mM I > £
TR EMEA 20% 4 (B= - A) - 85 B. elliptica
55 8% 3 RZBEMERNE » R EIE 0.03-0.4 mM
ZIBEALEIRF o B. elliptica ZFERAREE BEL &
?)%F‘? HEHITE I > A0 0.4 mM EE(LEIRT - FE P
EE L E RS 0.7 mM IR > SR
haTHERs 2.0 277 o EEFEALSIRENT % 0.9 mM K »
BRI A R FUIHA SRR IR > (ELERTV AP BT HERER 5 9R
MRS L EUEEEZE 1.9 mM I » EipdRENEL -
IS SREEH B. elliptica @ F LR G2 > EE
HrEEL A EE B. elliptica {3154 HAHBIS B.
elliptica FE A F -

24 /'\/'\ ;

HAULEE B. elliptica 13 v G 1EEZEH

LL B. elliptica {oF R&I7HRNE (fiss o & 61y - Bl
M ([EPY ~ A, A-1) ERiBORTc %8 8 - DI RIS K
TG B LR EIEE - BiFd B. elliptica Z1% 3 RIVES
R EHELREE (EPY ~ B, B-1) > #LL 0.2 mM 3%
{b&Eil B. elliptica fIFRRFAWRRE » 8 3 K% - B
AR HBUKEGIREBE (&Y ~ C, C-1) » S#RFREEE LR

Fig. 1. Induction of cell death (necrosis) by Botrytis elliptica on lily leaves. Trypan blue staining revealed that B. elliptica-
infected leaves showed dead cells (green arrow) near penetration sites 24 hr after inoculation (A) and colonization by B.
elliptica on necrotic lesions on the leaves as that shown at 72 hr after inoculation (B). Germinated spores (black arrow) and
penetrating or invading hyphae (red arrow) were observed on the leaves. Bar = 50 xm.
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Fig. 2. H,0, accumulation caused by Botrytis elliptica infection on lily leaves. Control, water treatment on lily leaves
before (A) and after DAB staining (D). B. elliptica-infected leaf showed necrotic lesions on the inoculation sites (B) and
dead cells (green arrows) around infection sites 24 hr after inoculation (C). DAB staining revealed H,0, accumulation in B.
elliptica-infected lily leaf which showed necrotic lesions (E) and dead cells around inoculation sites (F). Germinated
spores (black arrow) and penetrating hyphae (white arrow) were observed. Bar = 50 xm.
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Fig. 3. Effect of H,0, on spore germination and mycelial
growth of Botrytis elliptica. Spore suspensions of B.
elliptica (10° conidia /ml) were mixed with equivalent
amount of different concentrations of H,O, solution (final
concentrations indicated); spore germination rates were
recorded 24 hr after incubation (A). Mycelial disc of B.
elliptica was placed on the center of V-8 agar and
incubated at 23-25°C. The diameters of colonies were
recorded 3 days after inoculation (B). The error bars
represent the standard error of the mean.
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Gil-ad (2000) ¥§Hi B. cinerea W55 FlilEZE LI oy
g mE AL & Hrhasg 7 EA B EL &N (catalase,
CAT) » A PR IR AL S F e K o 12 Feh
B. cinerea WIRZ HAERIH > Van der Vlugt-Bergmans 55 A
(1997) &E » 1G5 car FERW) B. cinerea 838k E
o ARG > 28 88 IR EYEAE 75 il b 238 N7 IR B e il M) ek
g a2 B. cinerea 2 b EEAL EBFAIHE
77 AP TEY) 2 F LR (oxidative stress) » KT
KEAET M EAAERIRET] @Y © Schouten A (2002) /5
f&H B. cinerea FE'E CAT WIRES] » FELIRER & LA

Control Be

DPI + Be

[E Y ~ DL DPI R S b & &l B &K 0s 2
PR L o

Fig. 4. H,O, suppression by DPI against Botrytis leaf
blight of lily. Control, water treatment on lily leaves (A,
A-1) showed no symptom. B. elliptica (B, B-1) and B.
elliptica + H,0, (0.2 mM) (C, C-1)-inoculated leaves
showed necrotic lesions 3 days after inoculation. DPI-
treated lily leaf showed less symptom development (D, D-
1) than that without DPI pretreatment 3 days after
inoculation. The leaves of A-1, B-1, C-1, and D-1 were
cleared with 1% SDS solution before observation.
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Fig. 5. Effect of pretreatment of DPI on accumulation of H,0, in lily leaves after B. elliptica infection. Control, water
treatment on lily leaves; Be, B. elliptica-inoculated leaves; DPI, DPI-treated leaves; DPI+Be, B. elliptica-inoculation on
DPI-treated leaves. The leaves were homogenized and performed H,O, extraction. The amount of H,O, was assayed by
spectrophotometer at OD,,,. The error bars represent the standard error of the mean of H,O, concentration.
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(iprodione) BUEH) B. cinerea BB B[R] A4
Tl Bg > 3% B8 & L &l &8 S b P KL
(superoxide dismutase, SOD) JFHIE# & EHLHKEE.Z B.
cinerea WM B EE FIYIEZ FRFRR " o =HH
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[EIPUATSS RS HLL 0.2 mM SBEILEEL B. elliptica
fAFIRPUGR & o B RSEE S8 aIEKEOE
FES R P > ELB SR B IR I IR AR S T B A
W oo Rz THEPSEE G ER G DPL > o] KK B2
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ABSTRACT

Liu, Y. H., Huang, C. J., Yang, K. H., and Chen, C. Y. 2008. Effect of hydrogen peroxide on infection
of lily by Botrytis elliptica. 17: 307-314. (' Department of Plant Pathology and Microbiology, National

Taiwan University, Taipei, Taiwan, R.O.C.; *Corresponding author, E-mail: cychen@ntu.edu.tw)

Botrytis elliptica (Berk.) Cooke, a pathogenic fungus of necrotrophic type, causes necrotic
lesions on lily leaves and is able to grow on necrotic lesions. When the leaves of Oriental lily cv. Star
Gazer were inoculated with B. elliptica, brown spots were observed at the inoculation sites and brown
cells appeared around the infection sites. Although hydrogen peroxide accumulated in lily leaves after
B. elliptica infection, it did not retard the fungal growth. In vitro assays showed that hydrogen
peroxide did not inhibit spore germination at a concentration of 0.7 mM or less and it did not inhibit
mycelial growth at a concentration below 0.9 mM; moreover, enhancement of mycelial growth was
observed. In addition, when hydrogen peroxide was added in the inoculation fluid of B. elliptica,
symptom became severer than when inoculation was done singly with B. elliptica. Pretreatment of
diphenylene iodonium inhibited accumulation of hydrogen peroxide and reduced the disease severity,
indicating the role of hydrogen peroxide as an enhancing factor for B. elliptica infection. In this study,
a difficulty of clearing the thick leaves had been resolved to examine the accumulation of hydrogen

peroxide in the leaves of lily cv. Star Gazer.
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