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The plant defence activator, Acibenzolar-S-methyl [benzo (1,2,3) thiadiazole-7-carbothioic acid-S-methyl ester,

ASM] was assayed on tomato seedlings for its ability to

induce resistance against Botrytis cinerea, the causal

agent of gray mold in tomato. Pre-treatment of plants with ASM reduced the severity of the disease as well as
the growth of the mycelium in plants. In ASM treated plants, reduction in disease severity (up to 55%) was cor-
related with suppression of mycelia growth (up to 46.5%) during the time course of infection. In plants treated
with ASM, activities of peroxidase were determined as markers of resistance. Applications of ASM induced
progressive and significant increase of the enzyme in locally treated tissues. Such responses were expressed ear-
lier and with a much higher magnitude when ASM-treated seedlings were challenged with the pathogei, thus
providing support to the concept that a signal produced by the pathogen is essential for triggering eiihanced
synthesis and accumulation of the enzymes. No such activities were observed in water-treated contiol plants.
Therefore, the slower symptom development and reduction in mycelium growth in ASM treated plaiits might
be due to the increase in activity of oxidative and antioxidative protection systems in plants.

Keywords : Acibenzolar-S-methyl, Botrytis cinerea, Peroxidase, Systemic acquried resistance

=

N

4 Ay gt
resistance(SAR)®] 2} 3}, Hjo] , A<, =8| F
2 EH Ay B es Agsts Aoz LA U

(Ryals 5, 1996). AHAEZQ] salicylic acidet =2

systemic acquired

Jo

*Corresponding author
Phone) +82-31-290-6232, Fax) +82-31-290-6259
E-mail) jslee@rda.go.kr

2,6,-dichloroisonicotinic acid, potassium salts, [B-amino

butyic acid® ZEAW SAR FEZES ZASHA =T

(Oostendorp 5, 2001; Conrath 5, 2001), °]& ¥ 2 %
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#Zoll= benzothiadiazole =49} acibenzolar-S-methyl
[benzo(1,2,3)thiadiazole-7-carbothioic acid-S-methyl ester],
ASMZ SAR fEEA2A 7Esoe] g 22 25|
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oxygen species(AOS)2] &2, Wl gk A EZH o
Aol A&ek of g 2]a ohdsk Wojrd AEE B
253 Age] At 2 AFolAd AOSE SAR 71E2
24 Brp FHLskA 2AME A gaRbEdlA AOSE
AA st w2 A7 Bz, Y HAdFd o
g Az WolEAEA Fa% &L 3ke g IO,
ATt BT AthLevine Z, 1994). AOSE NADPH
oxidase®} peroxidase(POXs)oll 98|41 2274 = ™ (Wojtaszek
%, 1997; Bestwick 5, 1998), POXE ZHEA] WjellA Al
o] ukgof tids] LSl Aiso] 37, monomeric lignol
25 gadg ske 202 BaE vt Jdok(Nicholson
7} Hammerschmidt, 1992; Brisson &, 1994). $t9H, 4F3}qt
2-5 %3lo] FAEE AOSE catalase, superoxide dismutase
(SOD), glutathion-S-transferase, glutathione peroxidase(GPX)
5o &4k3l A4S ascorbatex] H A EA H&of 9] &
2hsl A8-& YeEldlE Aol s Al ¥ ch(Alscher 7,
1997). ol 52 AOS7} A EH = F-iEollA A0S 23k 4F
315 &4 4& Ut de AEAREE Histed 7
83 98 sty B sl oh(Kuzniaks} Sklodoska,
2001). EvFEES Apjshs thF-Eo vt e ALEF
ool A W AJHE¢AE Este AKFo F71H
o7 dhirle] ZEAA] B ojE 22 AL UtH(Gleason
3, 1993).

& ARZFol WA= benzimidazole, dicarboximide
A 5 AdAE AR 23y, oY E AaAE A
£H0 7 A8 A AP E 7 FFE0] Vel B
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£ EntE Yol oA HFshe] HeAdE &1 £, potato
dextrose agar ¥ A|9A] vjFEA ), WX gl G =
ZUZ FHolo dad sidsded, d5se 10°cfw
m/Z 283te] 714 o]d 292 van den Bulk $5(1991)
oA A3t ule} ro] T} Feklol] ARl FF 3.

ASM A&, Acibenzolar-S-methyl(benzo(1,2,3 )thiadiazole-
7-carbothioic acid-S-methyl ester, Bion®, Syngenta, 50%
WP) 0.2 mg/m/9] F57 HEF Hagd 3405, =
E fHA ERAg ddd MgF: F55 24U
A7 AZTE SAR e ERAA Y] HH A E 435
7] 98] SRl ASME AT 1, 2, 3, 44 Fol WY
& FEote] FESIRAG B cinerea®] Wt WA E A=
WA, T2 1, 1~10% 2 2, 11~25% W,
3, 26~49% W 4, 50~74% LH; S, 75% ©]4F =)ol
e} BET 4, 7, 11, 14990 2AEITE HHEAPEE 60
9 FE 4205 38k FAHAE TH38] Anfoka
(2000)2] el wet YHAEE ALtsAT.

ASM AE]ge] #AHA 94, gAs] e ErE
Qo A GEEH ASM T BS A% 3Y¢o] 4
3+ th2- B. cineread A9A oz HESH T HE 48
AR AE9S Smm Z7]9 HAAE HAYste 0.03%
9] NaCl 89 1 mi& it e o5 =hisksl
ok ek E HEFFE 108 3% O 0.5 mie 33
PDA H|Agof Faate] widetdnt. 2 3 25°CollA] 72
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e F de FAES Fabr] siA AR sHE
9l AANAT e 2L A5t s
A AT 2 T pH 7.08] 50mM potassium phosphate
buffers} 1M NaCl, 1%<] polyvinylpyrrolidone, 1 mM
EDTA, 10 mM B-mercaptoethanol &0 & o FHE
L:5(wiv)e] v &2 91 vl slsith. vk F- 17,000 g, 20
B, 4°CoM AAET et AFH2 1.5 ml tubeol] EF8t
Atk A ARESHA] & Afole &4 FFdo] &)
FHe -20°Co) Agelsich @i ke FEOE BSA
£ AHE-§ Bradford®] W2 SA AT
a2 8 4. EE 242 25°ColH dAlElen,
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F %= Shimadzu UV1601 PCE 573351t POXE &
Bhol] 9lolA] MaehlyZt Chane(1954)2] A& oljx 9} 7ol
guaiacolS 71JZ 3] AME-8}3IT). 50 mM sodium acetate
buffer(pH 5.6), 20 mM guaiacol 0.5m/ ZE]3L 60 mM
,0,, 0.5m/2] whg-elo] g4l 05mie FHrlste] W&
A AT}, Tetraguaiacol FAoll w2 ZAZAQ F71e 480
nmell A o] FojH om 30°CollA 487+ Akt A4
g4 35 HslE Absd e, 26.6 mM/em®
molar extinction coefficientS AH&3}] tetraguaiacol®] &
F Aikshs B TS mg EHE VYEIT iz
T2 sodium acetate buffers AFEstod, 4 A 552
w07 ZYsle] B, GPX 49572 Kampranix
=(2000)2] uhslel web AA1Ech GPX B4 340 nm
A 1miel &9 =, 50mM Tris buffer(pH7.5), 0.1 mM
EDTA, 1mM GSH, 0.2 mM NADPH, 50 pg/m/ cumene
hydroperoxide, glutathione reductase 1U%4 &% 3}
GPX 1UE 25°CoA] &% 1 ume] NADPHE NADPE
A 7= Foz A3ttt GPX 8742 w9
GPX g (mg)e Z4sI5om, tlz724] Bovine erythrocyte
GPX(Sigma)= }‘}‘%ol'}}\‘:}‘.
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Fig. 1. Effect of ASM treatment on the severity of disease symp-
toms caused by Bormrytis cinerea. After treatment with ASM or
water (control), seedlings were inoculated 24-96 h later with the
B. cinerea isolate HB0OS13. Inoculated leaves were rated at 4, 7,
11 and 14 days after inoculation using the 0-5 scale. A mean dis-
ease severity (%) was calculated from each treatment by summing
the score of the 60 plants (three replicates of 20 plants per treat-
ment), and expressing the value as a percentage using formula
described by Anofoka (2000). Experiment repeated twice was
very similar and the results from one representative experiment
are given. Data are the mean of three replicate, and bars indicate
standard deviation of the means.
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2ol Wlste] wHgo]| 75%7HX] A HA T, #F 140‘77}
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AA HAHFig. 2). ol¥ st AR &= FF 40 A5
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2 A=A Fig. 2).
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Fig. 2. Effect of ASM treatment of the growth of Botrytis cinerea
HBO0513 in tomato leaves with ASM or water (control). After
treatment with ASM or water, seedlings were inoculated 3 days
later with the B. cinerea isolate HB0O513. Data are the mean of
two independent experiments, and bars represent standard dev1a-
tion of the means.
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w ¥ e Q817) A AAEITh £, Q5 el 24 ASM
5 el 7 |k Aelel] ols) B Fo] 2ol, AF % vlolgix o) o
g 0] . . g W APl F=HE Rl 22l rAnfoka,
8 151 v ab ] 2000; Benhamou®} Belanger, 1998; Scarponi &, 2001). o}
o] 3 | a 22, Bobmo] glold ASMO) €)% A4 FEREE
00 E Do e M9 2 FEe APl fFrEE A
? Da; . inoculat;n 7 o] 2 %9 thGodard =, 1999; Cole, 1997; Reaende =,
2002). ¥, EvlES] amino butyrlc acidg X3t 4%
e aswesines ®) stghgel 4Eol JeME SARS FEdl Fol Bl
o0 | S ASMcanito) . ol tha] Aagol 2gol AT Cohen 5, 1994).
o 0P e X EnE ZEAY ASMel A8 AP FEE FEEZS
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o %] | % 717he] Basith WEEe A o8 H intervale
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© o | 2 . . & AP FEE ASMS HYF FF 3940 g A
005 1 F% % 2 P99¢ i g 22 2342 JehidtkFig 1). AF
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Fig. 3. Effect of the ASM treatment on the POX (A) and GPX (B)
activity in tomato leaves. Leaves, treated with ASM or water,
were inoculated with the Botrytis cinerea isolate HBO513, 3days
after the induction. For controls, leaves were sprayed with water
of ASM but not inoculated. Both inoculated and uninoculated
leaves were removed at the indicated periods and processed. The
results are expressed as the mean of two separate experiments (in
each experiment two different extractions were pooled at every
time point). Bars with the same letters represent values that are not
significantly different according to Duncan's multiple range test
(P<0.05).
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Al F7HFig. 3B)et= Aol UEF O™, 2 3~ 5% ol A]
& Agrt dA48] A FEEAT 2 #F2 7
dol A= olefgt &Aool FAHA FUT ASM e F
B. cinerea F-7% A FAlAE GPX E91 3= AlZko|
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H(B. cinerea FF T FEJ)RCE Zdth A1877)
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183 tHFig. 3B).
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(Bestwick &, 1998). POX2] T2 A&4 7|z £
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