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Summary
(FF 8 okD)

Mornitoring for the Fungicide Resistance
to Pepper Anthracnose Pathogen and Development of
Fungicide Application Schedule for Controlling

Pepper Anthracnose

The genus Colletotrichum contains an extremely diverse number of fungi
including both plant pathogens and saprophytes. Isolates of Colletotrichm spp.
infect a wide range of crops causing disease commonly known as anthracnose
disease in more than 197 species of plants including crops, weeds, and trees.
In Korea, especially, this fungal pathogen causes serious diseases on pepper,
strawberry, grapevine and apple. Several species of Colletotrichum, C.
gloeosporioides, C. acutatum, C. dematium, and C. coccodes, were known to
have the ability to cause the disease on the pepper plants. Among those
species, C. gloeosporioides was reported to be the major pathogen in Korean
pepper fields. Recent surveys, however, suggested that the population in the
fields has changed from C. gloeosporioides to C. acutatum. In reality, the
pathogen isolates collected in years 2001 and 2002 were identified to be C.
acutatum, based on the responses to benomyl and the cultural characteristics.
Until now the continuous outbreak of pepper anthracnose resulted in the
decrease of pepper product. Thus, it is very important to identify the major
pathogen of pepper anthracnose for the early diagnosis and the management
of its pathogens in the fields. And it is very important to develop the
fungicide application system and to draw resistance map of Colletotrichum
spp. to fungicides for controlling the disease.

1. In Korea, the major pathogen of pepper anthracnose was appeared to be
Colletotrichum acutatum. C. acutatum was characterized by slow growth at
25C and the insensitivity to benzimidazoles.

2. With benzimidazoles, C. acutatum and C. coccodes showed the insensitive
reaction, whereas C. gloeosporioides and C. dematium was sensitive at very
low concentration of the fungicides. Especially, C. acutatum also showed the
low sensitivity to protective fungicides, such as iminoctadine, propineb,
chlorothalonil, and dithianon. Against ergosterol biosynthesis inhibiting
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fungicides, however, all the species of Colletotrichum were sensitive.

3. High throughput screening system was developed to assess the fungicide
activity to adhesion, germination and mycelial growth of conidia of C
acutatum JC24 by using 96-well micrititer plate method.

4. Appressorium is very important structure for plant pathogenic fungi to
infect host plants, of which the formation is determined by several factors. In
the case of C acutatum ]JC24, they were effective on appressorium formation,
such as substrate membrane, spore concentration, spore age, and incubation
temperature. Not only appressorium formation but also spore germination and
melanization of appressorium were affected by above factors.

5. To assess fungicidal activities, it were conducted by using the cellophane
membrane and detached fruits of pepper in the laboratory, and the adult plant
of pepper in a greenhouse. On the cellophane membrane, tebuconazole
inhibited the conidia formation, but it could not inhibit conidia germination.
However, while trifloxystrobin showed a low activity against conidia
germination, it could not do conidia formation, vice versa. Protective fungicide,
such as chlorothalonil and the nixture BTH and mancozeb, inhibited conidia
germination specifically. Detached fruits of pepper could not be used for
assessing fungucude activities in the laboratory. Using adult plants of pepper
cultivated in a greenhouse, it was possible to investigate fungicide activities
precisely, which were almost same as them done in a field.

6. It was developed the fungicide application system (CBNU system) for
controlling pepper anthracnose. CBNU system was composed by 4 times of
fungicide application, which were conducted at transplanting period, flowering
period, the right that day before and after infection of pathogen in a field,
and disease developing period. CBNU system was confirmed in pepper fields
located in Cheongju, Geosan and Umseong of Chungbuk, and Youngyang of
Gyueongbuk in 2005. In each fields, good controlling activity was obtained
against pepper anthracnose, compared with commercialized fungicides.

7. It was found the resistant isolate of C. gloeosporioides 2001-44 to
ergosterol biosynthesis inhibiting (EBI) fungicide. It showed cross resistance
to other EBI fungicides. However, it showed the low fitness in the field,
because of the decrease of conidia formation.
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8. In 1999 and 2002, 130 and 258 isolates of Colletotrichum spp. causing red
pepper anthracnose were obtained from infected red pepper fruits, respectively.
Their responses to 4 protective and 3 ergosterol biosynthesis—inhibiting (EBI)
fungicides were investigated by observing their mycelial growth on PDA
incorporated  with  different concentrations of each fungicide. The
Colletotrichum isolates obtained in 1999 showed higher ECs values than those
isolated in 2002 against three protective fungicides such as dithianon,
chlorothalonil, and propineb, whereas the response was reversed toward other
protective fungicide, iminoctadine. On the other hand, the isolates of year 1999
were more resistant against three EBI fungicides such as tebuconazole,
hexaconazole, and prochloraz than those of year 2002; the ECsy values of the
former were 1.2 - 4.4 times higher than those of the latter. The responses of
the Colletotrichum 1solates toward protective and EBI fungicides were
fluctuated according to regions, where the infected fruits were collected. On
the other hand, the resistance of Colletotrichum isolates to protective
fungicides increased during monitoring from July to September. However,
their responses towards EBI fungicides were not changed.

9. BTH could delay the development of pepper anthracnose by the application
of seedling deeping and soil drenching until middle of August.
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deffoh s FFRY o AZo] FH2 $F(red pepper)Ehis &
B2, oprjotell= A FE=o] Eol= A7IQl Fxdde 17417174, diole 164

717 AIEAqva deA Qo $8 dgbel = 1614d (G w6d)e] YRR
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Colletotrichum-2 += 4o, ofd e} 2d] A oA HAsY, 5/, 757, A
2%, A 5 w2 ZIFd Hdstel gAMES dodl= Wefolth
ColletotrichumZ &= 39%Fo] Hal Ho oy AA|EZE oF 9000 Fo] &A) gt
Aolgtx d# A dth(Freeman 5, 1996). Colletotrichumol 3k &4 H& 9
=7, B Tol BAst=d, 53 Ao wAsE Aol oA Azhe vzt
AT g 5(1992)2 fFAtel A #eld 52 gAY e gAES G
gloeosporioides®. 54 WA 93] Tty Ryusd=d FA gAY
T2 g delx: A HFol g8 Adeva skt Freeman 5 (1998)
< almond®t mangodl BAWE <Aoo= AL C gloeosporioides, C.

acutatum’s 2% 9 A H o] Bojsitta wESY L, A3 (Derso %, 2002), qF



7+ (Freeman 5, 1983), i3(d %5, 1992; Hadden 5, 1986), Ew}E(Freeman
e, 1988) % ozl Fo vA o] Al Y& wethar it Denoyes
5(1995)2 =79 etxHo] C fragariae, C. gloeosporioides, C. acutatum 5 3
o gy to] i WWIgu Busdrt ¥ 5(1996)2 W AT
C. gloeosporioides®t C. coccodesol <& wH3ttu BuEth o]9f o]
Colletotrichum=> stvte] Fo] e 7|F& sty g 7|50l oAy Fo] A
AdteE EAS Holal gddrt Adaskaveg S(1997)3 ¥ 5(1996)2 &AWt o
benomylell ™3t ZHEA WSS ZASE A C. gloeosporioides®t C. acutatum

& A7 gAY AeAd WS Helva B stk Ishii 5(1998)% C

oft

g 391, C gloeosporiodes= F AiAlol] tale] d4# wa AdAHS B
of &Rl Fxbel AbgtAle] digh wkgo] zpolrt Aqria B uskTh o] A H
T3 VFE o8] F9 Colletotrichume] A Yste] @AW E doy|a, w3k
Colletotrichum®] F7tell 4atAlol] g wkg-9o] Zo]E Ho|7] u
o EAAQ HAE fsides A& sAHo dasivha Az

Sutton(1980)2 ZAE 2t et =7], AR f%, o3 48 FF, T2
of e 9 EAEA Zopxbg e 5A, aga 7 widAd 54, 7159 %
HAA T Aolol wet dANTES FASATHFreeman 5, 1998). L4
Adaskaveg 5 (1997)2 22 FTulolAel THAAE FAEAS] AV]E 7HA AL
gAY TS BRete AL oo, wiAY 7 ded we 2 fdFR AV B
ol ttEA FAH 1, FRe FAAE ddgo] A I witel AL
o PejAl 5AL R Agd Vel 2 ¢ glvhal Bausiglv weba H
<+l = PCR(Polymerase Chain Reaction), tDNA2] £24 RFLP, RAPD 53 #
2 FAAETA A WHE o] 83t Colletotrichum® 574 2 At HFol vsh
A7} 3w 9dvk. Adaskaveg 5(1997)¥ Ishii 5(1998)8 C acutatum™ C.
gloeosporioides®] rDNA2] ITS(Internal Transcribed Spacer)®d 92 PCR3%F 3,
o}
Freeman 5(1998)2  ap-PCR(arbitrarily primed PCR), rDNA &4

i?:

< 5ol4 primerg Ab&3ste] F T Colletotrichums &7 & F



mt(mitochondria) DNA #4], A+T-rich DNA ¥4 5& o|&3dle C acutatum,
C. gloeosporioides, C. fragariae, C. coccodes, C. kahawae, C. magna, C.
orbiculare 5& 7839t olAH FHtol= @AW E o7+ Colletotrichum

spp.ol FAol el WHToRE AV BEY] I EAEESHAQ 7

o] 4L ¥ 5(1992)0] aFolAM EeElgt @A ofe

S} gol FejHel 59 ulastel BAWTS BRAAL

1. 22 g 9% 3 (cylindric)—————— 2
ZA e ¥ (faleate) —————---mmmmm C. dematium
2. A A Ad) - G. cingulata
2. A Adl(d A g 3

3R F A Q) Ui fFue YA C. coccodes
A L 4
4, LA g, A= g o] WEY - C. acutatum
4. B9 A3 ¥xA= A o] T ———- C. gloeosporioides

b 5(1992)& 133 BAHE dog= WHAdoR C gloeosporioides, C.
dematium, C. coccodes, C. acutatum, G. cingulata 5 5Zo] E4A %3
o 90%o)Ate] MAtto] C gloeosporioides® FARH QT HxEdGT}. A 5
(1992)2 =7]ell A & BAMTS L2 LF(EAFoln #o] T4 F
< 2eh) A7|(E e 160 x 5.0mm), A8 2526 ~ 28T)5 & Ad 5% &
S A8 G gloeosporioides($E A AW 0 G cingulata) = 533 A4 &

(1992)2 A S@ATES A RF(FEol s=21 dFF) # 271144~

—

190 x 46~6.0), 3 P J(PDAvfA el otk FA), F2719] 2, AF2%=(2

5~307C), BAAH AN IH) & FAbst



ol

S ZAES] FHolE= C truncatum, C. destructivum 2 C. gloeosporioides’}
R, BFAM= C destructivum 2 C. frifolii, 55X E C truncatum
C. gloeosporioides?t 247y & F Atk B sk ¥ 5(1996)2 ol A

2 gAY TS FHd SA(Suttont Bla), A (FEA MR 2H), A

MooowE o Mo

o

E(25T), benomylel gt WS- (H5A) 5o A8 C gloeosporioides =
FA3AE o] Yol Il A= Wit AlFEl, L Aole] v e] C
liliacearum, C. gloeosporioides 52 & A ATHO|FE 5, 1997, 153 =,
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=9l SR 42 Beynon 5(1995)2 AF A EE g @AYT S I
B 5 wiA 54, BAEA A7) % B, #FA, Bdd 55 nluldke]
TS TR en, Agsk Fo 4L $18te] RFLPE AM&3te] C kahawae,
C. gloeosporioides, C. acutatum®. % F733At}t. Adaskaveg 5(1997)2 C
gloeosporioides®t C. acutatum-=> A5 20| Z+zF 30C<F 25T oA, 429
Ao AFEE 727 ddd 10 mmeoldd 10 mmeoldtE  xolE  Ho|il
benomylell gk W& Zzh A v o R FREY A sA4ES 9
o] &= Eo]Z PCR 4 (Species—specific PCR)%}o] T A3l th. Freeman %

(1998)2 o] 7kA 71FelA Zed dAdS dFA, 24 A7) 3 BY

EY

Aol A4 e® W A, AN §F 52 ol §89em, ap-PCR, rDNA

24 mtDNA #4], A+T-rich DNA #24] 5& o] &3 A3 TAHS F335

AL AAIRE F A o] A
7HE AEAR WS AdAE ol &= shehA Wolvh. AtAl= 2 A
A g sPAAl AN, A= 8 8ol mE Bl
A= 54, Ao Fd 5 o 7PN TAFE TS g Sl =

of ekl AP HBYATO] WAR o7t Bk o](1985)%
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o] benomyl, carbendazim, thiophanate-methyl, polyoxin 59| Ao gk A

ot

}A e o chlorothalonil, propineb, folpet <] AFAe] that #3HA L
thal ®askith o] 5(1994)2 A HFH M 3 1 (Botryosphaeria dothidea)
9] benomylel ©ig  AIH TF7F 2L AEe  carbendazim¥}

thiophanate-methylell 3 W= Aoz wxAIGAS Ro|lw, captafol,

ki

b
2

o

X,
o
u
o,

captan, oxine-copper®l] T3l H¥F3
stttk A 5(1995)2 Aa ZEolA et AW FFo| Y (Botrytis cinerea)<
Az 9GAH wAAIGAS Hol:x Ao=wE  4#HZ benzimidazoleA <F
N-phenylcarbamateZ] 2FtAlo that W8-S ZFAFSFe] 19943 &3 5 F

AN A7 T A A gk whgo]l BF A dFE fLAARE 19954

TF7F YJebgttz B ustdth. B3 benzimidazoleAl 2t Ao el A A wb
& Hole #FE A58 #F9 A8 (fitness)o] HlSzste] 7] AtAlE AL
&okA Fote Bt 4 v AS o Enh

N-phenylcarbamate] 2t #| <1 diethofencarb= benzimidazoleAl ol w3l wk-$-
of AFA] ent Folxgom ogE yediteE AS Hud ol
benzimidazoleAl 2t Al¢t Aol Fel= o] &¥ Zolrh. 1Y} o] FAE WA
AbESE7] ALERRE F ] SAlA AR vde AT Fdo] BHaH
A deiA AFAAES Hole AEHAT FoAAE EF diEd H§Hol

wobd WA HAZE BAE Zdshs 297t Aok @ S92 1
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Qito] ©HZE F sb5Ao] 9 Aolgt BuEedth ¥F S(1992)8 wr)o] AW

(Botrytis cinerea)< procymidone, vinclozolin® benomyls ¢ A
of g Wes 2ASe] A FFe] vl go] 77t 42%, 40%7} 43%0 2 =
o w procymidone AT FFELS A HFol wste] HZAlo] H]S%Ele]

A7) kA9 AREdl= Fo7F Hesttn skt 9(2002) benzimidazole
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L gAEe] og 2 47 (F2 1049 23
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= i J

e Mt sow
Fol oM Tadh Hiol %u%oﬂb Ze oﬂ;Ly} & g.rq 2 eroir, mE
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T 4. WA B Colletotrichum®)| €3k 2 &

ZE HAA A=} AT A=
T2+ C. gloeosporioides 373, 193% 1992
z+7] C. gloeosporioides At 1992
2 C. graminicola NAe = 1993

C. caudatum
C. truncatum
C. destructivum . .
T A o <, o7 1995
C. trifolir
C. gloeosporioides
W C. gloeosporioides ukLo] = 1996
NE=a=asi] C. gloeosporioides A3 5 1997
w75 C. liliacearum o] %3 1997

g Ao C. gloeosporioides A¥A 5 1998

w3 C. gloeosporioides A3 = 1998

U 315 g ] AJE|EHE A
ukal 71(1992)2 AFollA BA-HS doy|= HUATS C gloeosporioides,

C. coccodes, C. dematium, C. acutatum G. cingulata S22 SA3}F oW, 1
Z

Zyzke] W] WA dskS xAbste] waelqiTh vky foll oSt 115 B4
Hol FH HWAHE O gloeosporividesEX 1F GufjolA E3d HATFY

oo AA AT

59t 2% AW WA mA e 3 89S I oF AlaY gYs
e A77F @A v F(1992) B V2R AEA ZWe FE &
A A7 o83  C  gloeosporioides?] Fx= 7D It AE o ads=

RIPEROT#E o & A|~E"L Jutale] B sttt Az vk 5(1988)8 1139
A HaLwrh 25CE dolrks FAIA, 8

Eat
" =
B9 ol FAA g Fate] B A FEE oSS
ok H
&A1
gk 5o
H

cutinaseE A} EHA] =
Fo] B3ttt B 5(1988, 1989)L 1LF7F A&EWA Ao

0

O



Els d@AS Aol HAe walz dAstazt gl mak vy 7
(1988)> 712k ©&A Sl C. gloeosporioides?} T-71Atell Hol&= fh4Ad
Aol g o14e) FejAR Aol g XA AP,

10 o

ol SR B

1987de) ¥ 25 (O gloeosporioides, C. dematium, Gloeosporium S5
esterase, leucine aminopeptidase, acid phosphatase &< 7}A]1 EF3g o
53 w2 aFek FE g digk weAe AelE: THAIA

gloeosporioidessS G strain® R strain® % 5735}t

ul, @A o] s}ehA kA
4 5(2002)2 2 @7]e] A Sl FATF HE 3
azoxystrobm o HAAAE AESte] A A AT 152 X

Aol A tricyclazole®} azoxystrobin® &7} $F438vta H1dki T

AL @A el Ady mUE g g A &Y

M3RE AT AE FAA A S AL A 139 wARe) B
A AFA) B AGH BUEFlG A YA AT A 4G A

A a9 w7t gk

2. 9)9] A7 IAF

A = o L T B B
o T 7F AEo ME & ©Ao] Hdstal A=
Howard ©(1992)2 7|9 ®©AWAHES Colletotrichum  fragariae, C.
acutatum, C. gloeosporioides 5 A 71A 9] €A H o] HE FUsts o=
B39t Almond® A= C gloeosporioides®t C. acutatum®] EA)o HE

l.,

9ok N OO]?‘SJE& ] S A
Utk 3 TR @Al v VT Aes Idste AL wlg =3 A=
A C. gloeosporioides= almond, avocado, A}, 7], 11F 52 AYste= v
A Hddow B o] 9ty (Freeman 5, 1998).
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HBAd = F FTFY Colletotrichums 73171 9184 xAbe] FEje} =17
S8 AMEET|E SFRARE, HTo= 1 7] AN TS EReE

key2A QAAWA] Kstar vk wepa wiFrlal e e, A4 S 2=,
T Al benomylel] WE A 59 EAL XA Colletotrichum spp.d =
A3 5A4S ZAFskaL Atk Smith9t Black(1990)> 7] A We] e 4,
ks wolel WA el wWsle]l wisid B ustWAM, ¢ acutatum©] C.
gloeosporioidesB.tF =2 Al A= AL HAsS T Peres 5(2002)2 7+
oA B8 Colletotrichum spp.°l W3] benomyld] T54A HAEE FAMS
Atk 1.0 pg/mee] benomyls AHstlS Wl 100% 5ol AAEHE= F-8E
Bol= ©AWTES C gloeosporioides, W34l HAWNTS C acutatum® =
AR IR SR

o M JY gFd A

— 7179 SolAd XAL

Alahakoon 5(1994)2 C. gloeosporioides®] At Aol tfst HAA
st A kst "ol A JheAdS Haskdrh AAR avocado,
durian, mangoollAl 8|3+ C. gloeosporioides®] WB-YAL WHol7} wj$- IA
EFAIRE, mangosteen¥}t pini jambuoll A ZE]d o] HAGdLS g A
Wb th o2 gk TF A&l theh sUg Ao HAAg Y Aol Wol=
F ] Fdo] thE e EA] e e ook dth

— Vegetative compatibility grouping(VCG) A&l 9|3k tfA] ZA}

Katan®}  Shabi(1996)% VCG A3¥S &E3t9 almonddlA &g C
gloeosporioides® avocadoolA ®#3t HAL FHl= HAHo] oS, =
subspecific groupl.® JFH I ojoF 3ttt W 3F T whHo| Shabi 5(1996)

ZA}

n
tlo

almondell A 23+ w©AHAY] g EAWHolE o] g3 AFofA

gloeosporioides®™ C. acutatums 342 VCGo 5—.1?'&13}31 HIEch o]y
VCG A&8L& Colletotrichum 42 & wERFste=d o3 & AW, ¥4
Ao a4 A Aqtoll= &8skl AREsta Q)

o FAX Ao o3 Colletotrichum sp] 57@# oA bk AT

opeFel B2k AESHAQl VEEo] WSt A Colletotrichum®] ©FFgh -9
%= rDNA £ nuclear DNA9 RFLP, A+T-rich DNA 4 ap—PCR, RAPD
5 Eo] o]&%¥ 1 9t} Freeman S(1998)& ap—-PCRS E3l4 C
gloeosporioides, C. acutatum, C. fragariaeS TH3FFTE o]8]dt ALY ETHA
WS Ao ERET oyt Hd WHgo] g AdTE FdstedHE v

S F83A AT 5 A Aoz AH,
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A3 F dFNEFE e 2 25

Al1d dAFAT =3 HE

20014 9, 1097 20024 7, 8, 9€ ) (53]) = a5 QA oA A 27
A8 7 Aolx Bkm oA "olx 29701070 A, i) AGE Aol HEZ
B S4S Holw Wuks A Y T 2002 10€e 7 =R Ao

AFE nF s ZaE §71(200 x 250 x 70 mm, LxWxH)o ¥ a1 244]
of 4 Agste]l ¥Rk A x5 FAAFA g gl =
50 mE ol F4S FAsIAT 244 54 A
gt o 1F dujo] FHE FAXARE Fojulo] AuFHFo dEskAh
TAEA = Fstdn Ao A =, 100~200 ZH/meE Z=Agek ¥ 300
pg/mle) streptomycine] #7FE PDA(sPDA)O] 100 plES w=@alo] 25C 327]9
A stk 2~3¢ § PDACIA Aet v dAF £S5 ool PDA(potato

dextrose agar, Difco)® &7 25C =7]ol| A w33t

[N}
iy
1o
N
P
BRG]
o
i
)
k1
om
_l

o 59 v

_12_



o3 gAgTe] 552 A

fil

& PDAC HE3ste] 25T HdelalA 7d
A A2 5 mme TFAF 27+S wo]ulo]

Cryotube™ Vials(Z7; 12 mm, *°]; 48 mm, Nunc)ol 5%ZH" 23 1 mi9]

2 ogagnh wEel A 4

R4

it

Hir

of Byt dFE w5 A2oA HAEHTH Eg FV] BaS

el "dHEF4 Al 5% DMSO(dimethyl solfoxide)E Abg3Fe] -70T ol

BAsAnh 2 A8 Yals natslhs 55 25T 2] PDACA 8 &35t
=

>
i)
=
o
EY
o

i3
)
=
o
r:p
Sl
e
oY
N
N
—
EY
N
=2
R
Sh
A
=
)
2
of
£l
o

PDACI A wfkst shAate] A A, XA A7), benzimidazole
AtAlel WE A 5o 54S Adaskavegs (200007 Ishii 5(1998)¢] 23}
o} Hluwale] HAF AT A= 127019 1F SAWF F5, 10/ A
9l 10709 @] FF= Ao ALgsreT)

7h oA B 2 T
PDACIA 39 &<t A&k wF o] 7kl A wWojdl A& 5 mme] AR £7F
= PDA wjAol &el¥al 25T 30T e oA 543t st 3, 54l

g, BAEAY 2 2 27|
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25C, &7 PDACIA 7L7F whFs &AWl plateo] 20 miol] B FiF
FE B3 WFF ROR Fol RYTAS dues wEch Adele 479

7}A (cheeze close)oll AT #AFe} 3+d 2723 A AT &
oh EA A dgde 4008 9] Fst dn|AHelA 7 5 10071 2AE B

stol £ Wt 278 2AbaheT

o7 RAZAZS F3sto] Fgas wEQut BAER dAgHe 449 71A
(cheeze close)dll o] A ZZS AAStw, BEAFxEA Aeds FH sl H=

A9 BAER

1—[1
rr
5
(@}
=)
o)
(@}
<
—t
S
8
@
(@}
=
il

o
oo
ol
Q
ot
<
o
=)
o,
9
2
ME
0%
Hed
)
lo

3 FFE=HA(ACCU-CHEK, SoftclixV)& o]g3te A
&

2}. Benomylol of g ¥tg

PDAC HEato] 25Ce] bdefel A 39 Fob wikd Belate] AL AekelA
27 3 mme A} 2245 "Wuio] benomylS FEEE H7F3 PDA #jA o H
Z3kAth Benomyl(a. i. 96.1%, A1) DMSOe| &8A1A PDA sjA|o] A o]
F5 =7k 100, 10, 2, 1, 02 0.1 pg/m7t HES 52ste] Frlstglon, mE )
Aol A el DMSO w5k 1%7F =% 2A4ssin ¥elits HTF PDAE 2
5Cel shxrdelA 77k g 5 ofe el ojaiA A A AL T
AT
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AtA A 9] HEL] A F
WA A A& (%) = (1- : ) x 100
FAE A A dEe A F

Addole a5, At B7] T ZIFAENA dxA #eg Colletotrichum
coccodes(27 ), C dematium(63 ), C acutatum(6T ), C
gloeosporiodes(141t ) & 4F° ©SAYT S AFESIATE 1FolA FEg C
gloeosporioides¢t C. acutatum-> 315 A AW Wyuto A a2 3t
Aol Abgstdth AT WE 1F A= H2k~g &71(200 x 250 x 70 m,
LxWxH)oll ¥ 2443+ 5t 25T

AMAY. Eekag &7l 249 71X B E 23 SRS 50 mH
T+

ue/me] streptomycin®] F7Fe PDA(potato dextrose agar, Difco)oll 100 ul=
E235le] 25T 7)o A wigstith 2~3Y Fo] PDACIA A2t U2 A E
S wojje] A2 PDAR &7A 25C F7]o A v ekt Aahel & 7)o A

Relg SANTe ARustuns wike] @/A@FoRE Rl Aol

l

A5

U, H5Y79 T4 AF 2 54
PDA ®ixo| Al 3U &t A& #F2] 7HdAtEl oA Woldl A5 5 mmel A}
Z7+S A 2L PDA wiAd S&EE=1 25T 9 30Ce dx7dA] 547 njekst



o, Ao ALEE AFEA] 2 AFA vjR F4)

aF Ao Aol AREE= 10719 A AlE Adste] AF el A&
BenzimidazoleAl A+ A FolAdE  benomyl(96.1%),  carbendazim(90%),
thiophanate-methyl(95% ©]4hH& Awtsir  AFE310 2™, benzimidazoleAl 2}
N-phenylcarbamatesl Arit#] Alole] H43# nx AIAS FASH] 935k
carbendazim¥ diethofencarb®] &3 F3tAlE A&t R g A= e
dithianon(95% ©]4}), chlorothalonil(97%), propineb(93%) S& AF&3l4T).
Ergosterol A3k &) (EBI) A EE tebuconazole(95% ol Ah),
hexaconazole(92%), prochloraz(985%) %<& XA&sle]l g gl
ST

Akol] AMg-gh AbgtA| o] A= DMSO°| §3lAIA {4 Fx7F 57 PDA
Aol 81X ste] FArbstglom, BE WA Ao DMSO ¥&& 1%7F H =% 24
stk WHATES HE3 PDAT 25T dhxddolA 743 wiged 5 obf &2
of osiA AL A A& ATk

Colletotrichum <9 3t 74Ad AEE XA

-

BTA WA A FE ] A7
FAF AR A R(%) = (1- - ) x 100
A WA A FE ] A7

Aol AHEE BAY dFES dddA 7lEe 1059 AdA g A A

2 B HdAd HA

Ao AM&3F Colletotrichum TF5S PDA vlA|o] HE3}e] 25T A e]o

o
Y|
e,
)
=
o2
ol
o,
&
ul
)
=)
Do
(@)
=
IS5
lo,
i)
&Y
ol\
S
o
i
o
o,
A
tlo
==
o
0,
o
=2
2
(@)
=2
e

)
N
s
lo,
i
ox
s
2
off
!
rir
=
@]
3
o)
@]
<
—+
o
3
o
(@]
=
2
o
o
&
o
%
e}
=)
o
=2,
2
Sl
ox
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sz} et =2 1x10° /mes AT, LAoA AuE mE(EE
=)ol duj= 70% WeLz wUS AHsan d9=47A(ACCU-CHEK,
Softclix) & o] g3te] Ax2 W & 5 wo ¥A AN HAse FEa A}

BES 13 Qule Fehay go0d ¥a, 257 w2 JuUR 250N nns
T

F gAY Te] £ Lot B, FA AR A SFES 84 A
H

5 e a5 AujAelA @Al AetA #dd 15E AR e
o WS FYATE 25T A 147 54 A g o
Y BAXAE G2 Fesion, of #FE JC242 Wttt &g g
A1+ PDA(potato dextrose agar, Difco) AP v #] ol A vjEasle] 4T oA H
et Aol AR5t

ok
f
u
10
o N
rﬂ'.’.
=
=
ot

Ao AR&g BAWT JC249 £AE Fstr] skl PDAC HEsha 2
5T <F ZJHolA 793 st BdwdS wiYdgt PDA siAel plate &
1/102 343t PDB(potato dextrose broth, Difco)Z 20 m(# R, @3k Lo
2 XAE T F Az ofitete] FAMAS AASAH. dAvjder 2 9

golo] A5 e 1 x 100 /I/m=E 49 vEE 2459

g3t JC249] E2 FAgA(1 x 10° M/m)S 96 well microtiter plate(SPL
Labware)®] 3+ well & 90 w0 HF3sta, 25C2 o Aol A 244 7F v &F3HS
o 05 mg/mle MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide) &5 10 w# ek, thA] 25T oF Aefell A 124 7F&F H &3t
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Atk vk oS wE A ASAL well B propanolS 100 ul¥ EFI T AL

oA 1A17FEQE Btttz 595 mell A F3=E FAFSATH

g HAdwY 3 P gAY T ¥ ¥ € MTT #H7F &3

Microtiter plateol Al #j<Fst Wl el FF=E AT u, MTTS} propanol
< Agsds ok AgstA #ks WE Hwsklth. MTTSF propanol®] # 2]
= fedA M=t A sAdshA BATS 24X wf gt
23 42, 1A <9 propanolS X

]
A2 ol = MTTS propanol] #

2

i MTTE 12A]%F %
knl

Aol FREol WA JFE ARSI JC249 A FEE 1 x 105 1 x
10°, 1 x 10%, 1 x 10° 1 x 10° 7}/m¢ = %43}l microtiter platedl HEF38k1, 12,
24, 36, 48 AIZF FoF wlYgE & MTTE 12417 Astdth,. MTT &4 A=
gk ¥ propanols 1A1ZF A E|8kal 595 mol A &3 =5 AT

vl AHTY 7F FJY 27 GA HAE FFAY SolF JA &%

EN!
659 HE§ A 659 2HE AFAE A AdA, 18 EFS A
o= Aoz 4R dE kresoxim—methylS 2ol AFE3ATE A& At

o

Ae B5F A4S s e, DMSO(dimethyl sulfoxide)ol &8iA1A H <
S HF3 wiAol HEeded, DMS02 HF vE7t 1%S 94 d=
Stk AFRE Al HFE sEE 100 pg/miE 1/4% 348k 0.02 ug/ml
7RA] A 2] 3t .

IAEEE 1 x 10° /mz 2A4e XL

BN
i

N

| A= S microtiter plateol] 99
A&t Bddo A5 JETH Aol DMSO| &3A1z] A5 1w
A Aglste], WA xA} woto] WX = &IE ZASFATH B AR A o
A s z2AEY] et WA AE HF AL 25Tl 6417 vkt

Fol 2EAZ AGtArh AFol AHeF ARFAL AR TAL A1F A2
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of W st vAE IS HFA R ASH] flEA, delA A=
3 Ay A WY O F microtiter plateo] HE3 WAl AHAZS st
microtiter plated] ¥ WHo| oj= AL RAdE AZ FANSAT AHAS g8}t

I 25ColA 2 Al7kset vi%dt thS, microtiter plateE 1/108 343 A 2&
PDB= 23] A3ttt oAl 1/102 34§ PDBE 2t well @ 100 ul™
microtiter plateol] =53t 25T el A 36A17F &< vl WY
o] B A flolA 7l An 2ol MTTe propanols A3 §, &3
£ FAste] AT

zkzkol Ao A WAt xAp dropol FA ALY ] WA= Al

A A FAETeh Ao FHEE vl Aol tidste] Feksih

12

AhatAl AT FE=
A A &(%) = (1 - - ) X 100
A FAE A FEE

5. i1F &AW, Colletotrichum acutatum JC249 AJ FF FAd wX
4

7t BT 2 2 JF Y &Y

A el yehd ebA e Wkl dxa Feste] e G acutatum
JC24%= 25C 9] PDA A wiA|el A wiekgh $, 4TolA Bastqith Aol A
s7] Y8l e A2 PDAC HEsE] 25TolA 747 wigst & ohr] A28
PDA®] U3k oA nvjgFate] Aol AREsEATH

Adol = C acutatum JC249] XAE TE3to] ALE3ATE JC249 EAF= 2
5C<] PDACIA 74z wi st wiA|o] AdS/FTE 10 My Fa, Loz A&
wolA 2AE Feetdth. A9 de Ao dAE 22kE A AT flEiA 44
9] cheese cloth® o] #stgd o™, 3,000 x g& 23] YAEFsAA EZAES A FH st
Al dedo] e Eze] w1 x 10° l/mz =Hds4h
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Y. Colletotrichum acutatum JC249 I F+F FAJ HXE= 29
A2 Aol V)G AEA xd HAnksle] H S

AE AYsted BRE T2 G4 Bk A7 718 EHo

i 4+ gel bond®t cellophane™-S dete] AF el A3t Gel bondv= ¥
A 2712 x 2 em)E ZHEhA 274 W e HE B

A3kl Cellophane® <Al gel bonde} L3 =72 ZaEbd g A3
AF&38FA T Petri dish(F7; 9 cm)oll & o] oAA(XE Z2x Ad SHITE
mA B33 T =dd 7|2 ZAE gel bond$} cellophane™ S o] A ¢ 9
#Ekt}. Gel bond9} cellophane® §19l 1 x 10° A/mZ v5& =

g 60 A HAAstar, 25TCTAA wFstdtt. C acutatum JC249] A F+=%
Ql x| "ol K] @A, B2 "Webdsl= sk 7]e] gel bond<} cellophane
o A A2 3%S At Zpzte A 15009 EAE FAFSFA I, ZH7Ee] gel

2% 334 2SIt 47nt 7 Wolgte] Y W

O

o
X
of
]-)ljl
>
o mo o

il

o
=
[oN
L
o
@,
S
S
=
Q
=
¢
_=)
flo

A wobd Aoz Hrhehgt,

C. acutatum JC24Z 25C¢ PDAolA 747 wjokst 5 H A3 o oA

D AAY AR FR5E olgde] ¥AE 4o rAASGL T
T 5

=
2 248 EA A9 60 w8 AHse] = B Edsn U
zae eEdA s A B2 Aol et o shAe] 24
A F2E 2ASYE 2AGE P 99 A9 5



=
2718 AR FdEA et FHlg XA @99 FEE 1 x 1
2 228 8tE gel bond$} cellophane®te] ZZbo 60 WA HZE38}
Ak Z7he] 2=7b& 19, 22, 25, 28ColA wfgat A Aol AY Tx2E

4) C. acutatum JC249] v ¥ A7) vl IF
C. acutatum JC245 25C<] PDANA 7, 14, 2147 vt o 9o A3z

=
293 o7 IAE a3l T 22 1 x 100 A/mE 224G 9

o
>,
of

993} AR el AgR AF /1o mHel PFST wjgstn A
=

b) @4E°] HMAE IF
25C¢ PDACNA 797t wjekdt C acutatum JC249) EAES £33 u), A
59 talel PD brothE AH&stSlth o] wf A F/FFTE ©]&3t4 PD broth
& 19, 1727, 1812 s|As o, 77zt Fke] PD broth® ¥A4& 8}
A 55 1 x 10° A/mz 2ds g #0822
of 25 wA A3 & 25To|A wlsl™, cellophane™ o] ©9H A G o}
B EAEA, wobgh FAEA FAVE A FAXA, depdstE A7)

g 2% AT 58 2ASA,

-

e cellophane®t A

6. 1F BAHTO WA ALEHE GFe A FE 54
2F wBAHe wA AdAE SH5Ho] A benomyl(ai. 25% WP),

chlorothalonil(a.i. 75% WP), tebuconazole(a.i. 25% WP), trifloxystrobin(ai. 22%
SC), bion-M(a.i. 49% WP), tricyclazole(ai. 75% WP) 55 A3l cellophane

o5 o]gste] in vitrool Aol 28 S4& ARSI 3 a5 dvjo 24
A

A AR QA A=, aelal aFE Auiets 2Ol e dtAle] gakE
ZAFeF AT

7}. Cellophane®@ ol A 9] 28 EA ZFA}
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C. acutatum JC245 Ao A28 Th C acutatum JC24E 25T 2] PDA° A

Az PR F, ARZFREE olgitel RYEAS FIHAT. BARAE 4

N
fll
¢

A9 cheese clotholl o] #&to] #AF 228 A Astar, 3000 rpme 2 1587 23]
Ax R ste] AHsATE BAER] dedol A ¥ wwE 1 x 10° H/ml

zAstdek. Aol ARET Al

h

rr

il E2A dEstal, benomyl,
bion-M, chlorothalonil & & %=7} 650, 1,000, 1,650 pg/me7} ===
A detfo] H7rstdnt Al7EA o] AatAl o] &9 At Al= BT 500 pe/ml
2 BAXA Ao AtAe] HFEEE 24T

AdAs 4712 x 2 em)E AFE cellophane™-& 1 gdE 73k 3o Ao A&}
A Th.
#2138t} Cellophane®oll&= 2A#AS AR w22 A
S 25 WA HEFS BTN AERE Hd HAAA YeElgE FRE BET)
Atk 3hue] cellophane®toll A 150719 225 #Zst9al, B 4382 3850

5

2 AAsn. 34 Ade 33 wEste] AR F

Petri dishel &7 9 em9 AFAAE Zu HAFHFe] FTHTFE Fo F55

U 15 EuiE o] &3 APHANAY ZEAY HIA &I EAL

C. acutatum JC24E 25°C2] PDACA 10€7F w3t So BERAEAE 4835
o 5 x 10° /l/ml¢t 5 x 10° A/ml2 A FE5 243tk 22 Al
St IFA A Aul(EFF; HH)E 8% F 1% sodium hypochloride &2 2 3
oAFHs L, Al FRFE OAFTS F FAAA APl ARESTH

Benomyl(ai. 25% WP), chlorothalonil(ai. 75% WP), tebuconazole(a.i. 25%

Me

WP), trifloxystrobin(ai. 22% SC), bion-M(ai. 49% WP)S X7 Alg& HF=(N)
ZRE 128 3Aso 2714 F43F =(1/8«N)9 A7 AL wHE F ¥
AlZL aLFo] 4 A etk s w9 ThAl FAAIZ ) A JEE AT L
F(EDHE BUE AHsa @5 A(ACCU-CHEK, Softclix™)& o &38ke] 4
A2 WAk #83 4E2YE paper disc(A74; 6 mm, F7; 1 mm)oll 20 w0
AT %, paper discE AAH ol SHFi FEE HolZRE FolA AN

U HEY aFxs T3 527 FAEE SEkaY ARkl o] 25T e w7
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(light/dark : 12 hrs/12 hrs)ell A 28-S

of HE Holo|A] urAsl WA o] 7

i
I o
>,
P,L‘
£
o
ok
2
ol
=
i
-
P.L
32
i)

¥ 5. Ao AFESE AdAe T

At Al A & (g/L)
Chlorothalonil 1.65
Benomyl 0.65
Tebuconazole 05
Trifloxystrobin 05
Benzothiadiazole+Mancozeb 1.0
Tricyclazole 05

TH S A fA2 o AA A& A dujrt T8 BEEE, 227

AA7A AEsteh AFAES APsta 29 Fo] PDACA F:88te] ¥Apo &
=2 5 x 10° /mE 24F 59 1579 Do FA HEFaH 13 A
A FF ok 109 drjo]l FFZAA(ACCU-CHEK, Softclix)E o] &3}o]
HELS 25 w® A3 paper discE A HE9ol £33 Holx

H
PASEG 45 L £3 Feh $A5E 9D chambero]
F 9

t}. o] & ST HE = ol Hld chamber?] H|ES HolF
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A A g ol A

o] Aojst F-A Tl M 9

)

‘WO

°]) x 100

Ll

(1=t A A2l -e] ygut dol/FAe 9 |

F5(%) =

Al

el

3

2 A A4

3
p il

7. 2% @AW o

B

B o

_T'__-\—Jq
=

atw, RbH7EE A uj of

tol o= Auy

445

el
A

ato] A E o

ol

o]
=4

FA ot

S

s A

3wty Auel W dA &%

-

4 B

Y

%3 wulkg A e g

M

sowbe a9 5ol A eh ol

o] 7Ha}k71el

T Al

o] 50 cm9

=
=

AL

HHR 7k A el =

bl ot

5

1)

958 AA

a3
=

. w7k Aol wEa )

A3 3
sttt

PSR
==

Sol W7k A

7Hdete B9 A7]= tA] 1 me ZAoez nA|

o
N~

o
|

N
)
—_—

N

)
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.f! - e o R F B
EH A 2a 205

B RS(58 6Y) FE B2

23 83X B

=m= gl | ) =

1ZF =AF (88 32) =& 3A

g 5 =W EHH|DHE 0| 218 B E Bl o ZEe| 25
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U, A A 3F e yuA &
2003 (1xH) 2k 200513 (221, F ol AAA AdAE A2 sts 7|7l whet
| £ WEstEAE 2AEFG T 20039 AA S 15 A|FEe 5%

WSl A, Elar 2000 AR 22k Al & AT tiaded 9

R
o%
N

Ak SAANA TIN5 AN A 12 Aol A=
chlorothalonil, tebuconazole, trifloxystrobin, benomyl 5 4%9] 2 #AZ A3}
Row, 7,10, 14Y4 HA R RF 43] AP sttt gl A Y WERAE 7d 3F
o2 HyshE vhA T 43] A7t ¢ 109 FHEH 28] Al AEke, 27Y
38, 464 A7EA] B 43 ZAFSEA T Zb AeAle] B A g whA e AA|
5 Agsta oF 4095 W WA a3E A A vwstgeh Zh Akt A
RE Age ¥HAAFAHA(AUDPC)S  T-8te] HluLekglth. 234 Aol A=
propineb, carbendazim, tebuconazole, trifloxystrobin % 4% 9 A AZE kst
of A=, 7o AdAE 1092 204 A2 Hystglen ¥ EA}
= 79 18¥ ¥ 8¢ 24, T 23] FHAFSIAT FRARE A wbEY 505 o] 4] 1
oA F7 HA duje] Fof ME dvje] 5 AR OH, 15 F Iy

_%_
F&= Adtstal, FAe e Blaste] WAl gakE Atbsk sl

o ZAwA A £Ad mE ¥EA 2
A A WA= i Al x2715H a5 2R ydite] dxEs
S

iy

A Aol Fasy] wWEel, A4 ¥ Wst BHAGL AZHE A6
2 109), ME71(69 299), 2 FATY 199), 121 2y 599 199)
#AE Ae WA £7E 2ASAT. B AFE 20040 FHUSFRL By
Aol Al ANSATE 7 A7) A A s} n%
Qe MAEAE Al A E 43 Aels Ao Aol 77
Aol arEAe] Aels AASEA BA Z77b ol

el

oW 2AbE 9€ 300l AAstdl o, Zb wkE

o



WAl &3H(%) = (1-tA] Ao et dol/FA g2 Huk Zo]) x 100

2
). Azke] Al EA M= V1S BAR Aol AbEE s AAlE i ofA
2 Agstdtt. 24 A, iz AtA, deAe] AAr], 2ALA s &
65F Zkrh. A el mEpA g gAge] A A77F 2ol b QL] w4

@A A QAT W 2 D o)k Ak W 2AAE 24 wEg 50
£ Qe $% xS Wy

&5 AAtste], FA oA o] B FEI Hugo e QoA T]Eg T4

X
o
oz
Lo
kl
B
2
>
N
o

)
v
e
=2
1o,
1
to
ok

A G gA adE AR e aF xFelA e Al A2 A}

AtA Ae 4R}

E
7 At A o
#
Ist 2nd 3rd 4th
I 5 A5 CBNU system 30 May 21 Jun. 4 Jul. 8 Aug. 10 Aug.

Trifloxystrobin 4 Jul. 15 Jul. 26 Jul 8 Aug. 10 Aug.

I =5 Iik CBNU system 10 Jun. 24 Jun. 4 Jul. 18 Jul 31 Aug.
Tebuconazole 4 Jul. 15 Jul. 26 Jul. 6 Aug. 31 Aug.

m =5 24 CBNU system 11 Jun. 22 Jun. 4 Jul. 18 Jul 12 Aug.
Propineb 4 Jul. 15 Jul. 26 Jul 12 Aug.

IV A5 9% CBNU system 10 Jun. 23 Jun. 5 Jul. 25 Jul 30 Aug.

Tebuconazole 5 Jul. 14 Jul. 25 Jul 30 Aug.
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A A (CBNU system)&

A A
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8 MFN B BANTY 2HE A4 A ATAN BT FFY @

b M9 B, 2001d S5 13 A AGolA exqFel #dd
AFE A, AH F 25T FAd BRESkH A A4S &
SRyl ¥25 2t ZFSel 100 ~ 200 A/mle] =2 dEd 300
ppm9] streptomycing H7}s A A A (potato dextrose agar medium,

PDA)ol 0.1 ml® =3 =23 vix|S 25T o AejolA 3U7F w3t

F 9AR #Ee FA v $9% ek AR PDAC o adrh w4 2
# SAWES PDA A ulKel %, 4T wpsEA 2E Ad] A8

R
o
N
)

HHS 918t 6%2] DMSO £oo] o] 70T BasA

4. @A A g3 FTAY TA A 9A ¥ GEA 2 1
F w20 dFek ARuSuelA 2w 147019 Abdk g H

-

(Colletotrichum gloeosporioides®t C. acutatum) TFZE AH&3ste] EBIo| tof 3
T4 AEE Atk @A el WAl AR = EBI(E 7)E PDAC A&
7} 50, 5, 0.5, 0.05 pg/m7F W= iAol H7lete AP O R A
A A oA a3E FARSEA T AFES EE EBIE DMSO(demethyl
sulfoxide)ell &3listo] it ¥l PDA(potato dextrose agar)oll &4 FL7F HEE
A7bskar, A7 9 em® petri dishell °F 10m¢4 F3Fdch o] wf DMSO®] &
FRE 1%7F XS -5tk 25T PDANA wige dFo] Ads A7 5
mm= AF3ste] AiA7E H7EE PDAC wARHo] v X]o] gA HF 8o 25T o
17d& S48 kAo A A A &
= 1% DMSORES A 7FeE PDACN A Abgh w05 2740l gk kAl 7} i
Ao A 8] tEo] AP o g ofgo] AoA WA B JA&S TS

LN

off
H

Lo

A5~ 1A MY F, @F

lo
Y

kAl vl Aol A o] wEe] 47
FAF A AS(%) = (1- - ) x 100
e WAl FE A7
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E 7 A AT 2HE A A A

2y se 7z s}oi
(I:N
C|—<: :)—C— CH5)3CH
é ( 2)3 3 2-p—chlorophenyl-2-(1H-1
Myclobutanil I H2 ,2,4-triazol-1-ylmethyl)
(N\N hexanenitrile
N—Z/
IOH (I:H3
CIOCHTCHT?—?—CH3 (RS)-1-p—chlorophenyl-4,4
—-dimethyl-3-(1H- -
Tebuconazole (|:H2 CHs cmery (LH1,24
N triazol-1-ylmethyl)pentan
\( N ~3-ol
N—Z/
OH
Cl é—CHZCHZCHZCH;; ]
| (RS)-2-(2,4-dichloropheny
Hexaconazole cl (|;H2 D-1-(1H-1,2,4-triazol-1
N\ -yDhexan-2-ol
W N
N—/
OH
| N
FOC{ \> (+)~2-chloro~4’~fluoro—a~
Nuarimol —N (pyrimidin-5-yl)benzhydry
Cl
1 alcohol
(CHg)oCHz ©C
N-propyl-N- [2-(2,4,6-
CONCH,CH20 Cl trichlorophenoxy)
Prochloraz

ethyl] imidazole-1-carbox

amide
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g =8 TARE. A A gAAFAA EBI AdgAdom dHEd
2001-45¢F 4oz dEE 2001-44, JC24 w39 wAF Ao A= 2%
JIFS FAFe7] 9lske] PDARIA| Ol o] Aalar, 20, 25, 30ColA wjdste], 7

2, gAMTY TAFAY AY. 2001-45, 2001-44, JC24tF2] Ex HA T
S A7) 91ste] PDAC] ol 2fste] 25Co] o AEjol A 5, 10, 1547k wjgdt
20 me) FHRFE vheba viAl BUE Fo Ak 2AE dgsisith. dg
HE 4H 9] ZhAlel AA FAReE wiA o] AAZE AAGAL, e Fo| xA

g WA 2 2

l

ul, 3o i HYA AF. AwE 2001-45, 2001-44, JC24 w5 i F
9 &

of i Wi Frs AAS7] fAsto] F5 LF(F5 Aol )E A3

w, B Ao AAE W HFee A JFH4 FEA FEES A
2

5CS o gEle] HAo] 1597 nustn By o g x4}

O

sttt

v, B3 AF A e 4. EBIY dste] AdAY w5k A o
Fo H3Z A oid #gFdes AT EEE AdAR g
iminoctadine—triacetate, chlorothaonil, dithianon, propieneh=S A}-&3Fe] £ ol A
MEd A3 22 MY er HAF A A ZHE AT
Iminoctadine-triacetate, chlorothaonil, dithianon®] w3alo]= 713k nj X o A 2]
AhtAl Y] HE w500, 50, 5, 05 pg/me=E 3F AL, propienebi 500, 250, 125,
62.5 pg/meol A A& sk
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9. 1F BT AFA AFE EUHH

1999 ¥ 20020l A=A o= gk 13070 ek 258709 wFE Abgsto] At
Al tigk Agd WskE 4 F5F9 ECsofte Hlalstol RUE st ol
A g gAate] Ayt tid A4 WS 199999 200299 Al
719k 2002d e Al7Iek 20029 A (A =®)IEe] ApolE EAbSEAHE, EFH

20021 7, 8, 9o ZEo 1F =AAH] (FL FAow dxx B sk 39,
66, 14575 Ab&3te] 5AA Y el Aol g AFgd WssE =4

shae.

7}, & A chlorothalonilel] W3 23 @AM T 4 A
D 34z A4

FA9 wAY 3L vl A APRAh AQE Aol 25CNA 484
& ¥, 94 9o G4 PAXAE vEA Pesdd vEg 2

e
& WATE PDA At Aol wjekate] 4TolA washEA Al ALgael

2) A ¥ 9 chlorothalonildl thd AdA AA

A A -PDA 8RS £4H]817] Y3814 chlorothalonil®] ¥ A]E DMSO(dimethyl
sulfoxide)ol =%l F-, PDA iAol A4 w7} =7 3433tk o] uw PDAC
29| chlorothalonil®] &%+ 500, 50, 5, 0.5 pg/m=Z 43 o, DMSOY
T FEE 1%7F ¥A sk

Hyetd A WT-S PDA Byl Aol HEske] 25T HdefolA uf sl
o} 5A7F wFet HhTe Al A= PDA XA 543t vjget & AL
Aol A 27 5 mme] dAF 7S do] AR FXE2 chlorothalonils 7 7Fgk
PDA iAol HEstdch WA ThA] 25T Hdefol A 743F mj e & o
T A4S XAFete] chlorothalonil®] W tel] ek #AMYAE A ZHE AL

sttt Wedtol v chlorothalonil®] wARYA oAl &= ofefe] AtbA& A}

™

.\
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L3t FEon, ZF Wydol W3 chlorothalonil®] FARE A A &3S v
sto 2 A chlorothalonilell ot WAt e] -4 WsE ARSI Y. & A
= 3N eSS Fof Aged).

A A -PDA wj Ao A 9] wtFo] 27
AR A EI(%) = (1 - - ) x 100
PDA v x| el A o] ¥5of 27

U B35 & AdAG ergosterol AFAY Al LTAA A 15 SAHTY
A ¥38H(19999d 7 20029)
1) Ao AdA g FF4 ZA
a3 BAY WA AR EE A FolAREE A A9 ergosterol AYgE
95 Aslste AdA FolA T AdAE AEste] APl ARSI B

& At A o A = dithianon(a.i. 95%), chlorothalonil(a.i. 97%),

S

iminoctadine—tris—albesilate(a.i. 95%), propineb(ai. 93%) %< Adslg]a,
Ergosterol AAS A&|st= Al FolAME=  tebuconazole(ai. 95%)3}
hexaconazole(a.i. 92%), prochloraz(a.i. 98.5%)% A3} t}.
2) A AP o AdAY TA AF A AF

Ao AFES 4F R BEE AT 500, 50, 5, 05 pg/meol A AR
A AEE Gt EBI At Al=  tebuconazole®} hexaconazole:= 50, 5, 0.5,
0.05 pg/ml, prochloraz:= 10, 1, 0.1, 0.01 pg/méolA 2SS st TA3 &
© A= DMSOe° &3 A1A PDAC H7batdom, wi=] ZFelA DMSO®|

F vEE 1%} 894 24SET BE 1% didd U@ aA¥TES

b

N

PDAC] HE3sko] 25T defol A 79 B9t wjFaeta, HELo
A =As =7 3+ PDACIA thAl & W wjks)
A7 5 mme A+

Aol HEFarh HYFE HEE PDAE 25T gxdold 7U3 wjgd F

obel B4 SJalA @A A dAEL FeATh
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Al WA A FEe 47
A B A& (%) = (1- - ) x 100
2 WA FE] 27

J
o.

3) 1F BAPFY AFA AFAH ZUEHHY
19999 3} 20020l A=How B3 130719 25870 #FE Abgato] At
Aol e A WEE 72t F59 ECsake wluste] AAst g Aol &
et aF ST Ao gk A g WstE 1999d 3 20029 ] Al 7] <}

ol ZAbsEATE, HgE 2002 7, 8, 9¥€d T

[N}
(=}
(=)
Do
rL
o
2
Al
N
Ry

2
N
b
(i

=
o] nF =AAW AYgS FHow TxEA EESk 39, 66, 14505 AL-&35H

el Al e AFE WsE Abe7] faEA
ergosterol A& A S A 338l hexaconazole, tebuconazole, prochlorazel]l t|3dk &

U e s,

7 AR AA Al g% gAY BA EH(FEEFH7I< Y, 2003)
o]

EF w5 AYA w= AZEYe dHEle AoR Hay

_34_



K
0
vy
—
o
il
=
haid
%
w
of\
lo,
e
-
N
1o
Ho
fd

N,
N
SE
Ho
fd
)
B
to
o
fincs
i
I
1o
BN

54
FEYE(FD LR el
uj =
0 1,0008] 24 HAA A FHAAIZE 0 30%)
BTH (1% WP)+ 0o 284
mancozeb (48% WP) 1,0008] A4 FA A2 (RAARE 0 308) A GEE 13
1008 AR JAA A (RHAAZE 0 30%
probenazole (6% G) 22 YA
1008)  AAA HA A (HAAZF 0 302)+FAAE 19
2,0008) B2 ZA A (RHAAIRE 0 304)
tricyclazole(75% WP) 7}okRl =314
2,0000] g2 "R A (HAAAL 308+ A AAE 13

. o StE T3S o
propineb (70% WP) g2 shAl 5004 7/31, 8/6

A - - A

LA CTE R 109 4 43)) © 7/11, 7/21,

Ao A}23 BTH &&A|, probenazole, tricyclazole® 59 12 ¢

ol
P
ol
o
N

A 3087 nF FRE DA Ak =8 A4 A@ Qe wFE 6
9 80 7 Axela 79 219, 89 62, 89 25%, 9 9% § =¥ 43o] 7
AA 7 AT v 50%e] nFelA wEnes At dE AFAR

propinebE 7€ 11¥¢HFH 10€d3tH o2 43 A3+

b. BTHY A, EY#AF 283 ZFET A o4 @43 #A &
I (2EEY71<4, 2004)

Fdx=et  F9%A BTH® mancozebe E3ACE

probenazole, tricyclazoles Asle], 1 A Az, A A e} EFATH

of =3, Aol 5 Adste]l ZAze adE vustATGE 9

T 9A propinebE AHESIGTE 59 1199 1F FEHE 23X FAsd=d,

2

1



W3k Al 7FH o] AtAlE 69 16Yel 13 HAFEF A sith. Propinebs 7€
21958 109 ztA o=z 43 A, HERAE 13dEe 593 wWyos
Faatgon, 79 269, 8¢ 99, 8¥Y 244, 9¢¥ 99 T E 43] AA AT

9. BTH &% A, probenazole, tricyclazole® FEX A, ELXAT ZAIEF A

’ ’

o wE Fe 23 Adel @ nF @A A

34
FEAECER) dEH e Wy
=
0 1,0008) g2 A A HAARE © 30%)
BTH (1% WP)+ weal 2sha
mancozeb (48% WP) 10008 AAA DA A (RAAZE 1 308)+ A QAT 13

1,0000 EAE 13](6/16)

1008]  AAA HA A (FAAZE - 30%2)
probenazole (6% G) LA A

1008 A4 BA A (RAAZ 308 A GEE 18]

1008 AAE 131(6/16)

2,0008] 2A 2A A (HAAZE - 308)
tricyclazole(75% WP) 7}oky]l =3} A

2,0008] AHA FA AL (AAA ;0B ALAL 13

2,000W) B2 131(6/16)

propineb (70% WP) <tEg}&Z43A]  5004)

A2 - - A
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. BTHY #8334, EF#F, $ESGY £F Aol 98 15 @AY
HA £ (F55U71£9, 2006)

AF 1A} 2ol B mF @AMel wye 2o oAse ZaE
wol BTHY B34S #RAA, EFuF, JEde 2§ 52 B4 Adsn

BF BAgl U WA EaE vwsgth BTH 34 2% FuE A
she 4R EEstel fuE Austgon, FAsts] e 3083 FRAA

A2 A2 AdFNYE 23

R

F gAY TY ¥4

@A AFER FEA
%, Ab3h 2 wo]e] @AW S PDA WiAel A AEske] 25T 30T
el 597 R F FE AL 2ARGT, FAG 2ANM TU

_t;Y_
eFst & 7% AZ-S vasdTha 109 29 7). Aol ARSS AT E

ARl mebA S groupe® S G AQdHE F BT 10708 o

>
0%
o3
o
o
5§

!
o8
iy
5
1o,
ll
°
2
N
1o,
i)
il
)
2
)
£
=)
)
El
et
£
0%
o3l
b

2o gAY i Aol AREE 2] e@AMd RFE 25Te 3
0CoA L] AF Aol vzt om, 30T dAF A2 9.7~ 160 mm/Y

2 1 groupEt w24 AAs]E AL 4 5 AAT(2 group).

. 2AERY 27 2 2

BAEA] BEA = ATl A Held B B 32 x 105 mz AHE 2

SFTHE 11). FoA] 23 gx e BAEXY 7)== 2001-447F 3+ 3
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BRSE ANFoR AgRAE oedgol ATk Astst @l @@l A

AR SANT Aolo] Fa@ AelF WAT 5 Atk B4

L

b
N
N
{12
fr
ke

ZAe] GEel e g, AR, @Iel A e @A argte] Aol o
oo EA7E fHgeln] FEe] T A Hobs Hola lth(z
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-

a9 7. 1F, AR, ®@719 vAY Wuakol A ®2] 3k Colletotrichum spp.ol &
%

bol =g #EE 25T PDAGA T MR T BT w59 BA

EA GA] 7L af g dAA e B A JC24(arFol A #E2ldk It
), B: BOAoll A B3 +5), C: CGF50(Abatol A &3k +5), D; JC24
o] BAEAH E; CGF509] #A LA},
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¥ 10, 323, AR, g@719] vbAY wgutol A 283 Colletotrichum spp.2l A

A A (mm/day)”

[e) ==z = 2
W 715 5 200 w3 A
FLOO01 red pepper 8.1 59 gray
KS21 red pepper 7.2 4.1 gray
JC24 red pepper 8.1 6.1 gray
CJ38 red pepper 7.3 4.4 gray
YS29 red pepper 7.0 4.2 gray
02GGO01 red pepper 7.2 3.7 gray
02YYO02 red pepper 6.7 46 gray
020G04 red pepper 7.0 54 gray
020G07 red pepper 7.1 4.0 gray
02C0O01 red pepper 7.0 4.3 gray
2001-44 red pepper 10.3 9.7 gray
2001-45 red pepper 10.2 10.0 white
B&8 apple 7.8 6.0 orange
B165 apple 11.7 11.8 gray
B13 apple 13.0 10.6 white
B138 apple 11.0 11.6 white
B161 apple 12.3 125 gray
B176 apple 11.7 11.2 gray
B90 apple 11.8 10.6 gray
B92 apple 13.8 12.8 gray
B143 apple 11.6 12.7 gray
B147 apple 125 11.8 gray
CGF225 strawberry 14.4 16.0 gray
CGF50 strawberry 12.9 12.0 gray
CGF56 strawberry 12.7 11.8 gray
CGF214 strawberry 11.7 10.5 gray
CGF210 strawberry 12.1 12.0 gray
CGF212 strawberry 11.3 11.6 gray
CGF215 strawberry 10.8 11.1 gray
CGEF?250 strawberry 11.8 124 gray
CGF253 strawberry 10.1 12.2 gray
CGF254 strawberry 11.0 12.8 gray

Delate] wAb A 259 PDACIA 593 MFE F ST BE A
g 3utE oz A,

P Wysre] o] A 25T PDACIA 7U WEE F ZAbalglth
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F 11 AL, Ab, @r]el A 2R A e] EAEARe] A7

Sl 7T AE BAEA 271 (i)
JC24 red pepper 4.2x14.7 (3-6x10.5-25.5)
YS29 red pepper 4.0x14.8 (3-6x9-24)
02GGO01 red pepper 47x14.9 (3-6x9-21)
02C001 red pepper 4.1x16.0 (3-6x7.5-25.5)
2001-44 red pepper 5.7x16.5 (3-7.5x9-22.5)
B88 apple 3.2x10.5 (3-4.5%6-22.5)
B165 apple 49%16.9 (3-6x9-24)
B161 apple 51x15.5 (3-7.5x7.5-27)
B176 apple 4.7x16.5 (3-6x13.5-21)
B90 apple 4.6x15.1 (3-6x10.5-24)
CGF56 strawberry 4.7x16.7 (3-7.5x10.5-30)
CGF212 strawberry 46x16.2 (3-6x10.5-25.5)
CGF215 strawberry 5.1x17.1 (3-7.5x12-22.5)
CGF?253 strawberry 5.8x15.2 (3-7.5x9-2.5)
CGEF254 strawberry 3.6x11.4 (3-6x7.5-18)

D7} e 2509 PDACIA 743 MgE F 2A4E e

o] A7]= 100709 FAE wAEste] FHEgow TS,

t
B

22}

2}
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WPl 1 SAYIF JC49) EAZA Fetd(1x10°7/m) S A o
A FAEsATh JC245 nF Aol AA} FAH HFSn 157970 544
st 19 8ol A Hi= A o] AFAQ eANTe WA Yl AL #
Zeih. ofwf W= F 1204 9F o] A et F4A HE ZFolA 66.7%°]
F Fole T AT BT B &o] 807 93%E FrhetAt

a4
i
2]
o\
v
)
[\

2. Benomylol oidt #ZFAde] zhe]

B oA S FfetdaA Belsk 13 g4 T-S benzimidazoleA o A Aol o
| 719 4284 99 benzimidazoleAl 2] WH-&-3i= BE ZolE R YU}
¥ 5ol A B A o] nFoA EEe 7 FF ©@AW o] benomylol
s g2 P Wes BYFm ATk 2001-45% 1.0 pg/mee]
benomyl-PDA jA|oll A A& AFo] ¥A] kskom, 0.1 pg/meel A elgolA
A Ttell vlgke] 60-70% A dARFol AAlstE S & 5 AT 2
CB16< 10.0 pg/me Aol A A7 st =gk FA g7 <4 CB169]
TARY s 2001-45H Y d5s] WolA= AS thA] SRISHSirh aFEnt
ofye}t Atatel @rleA ZFd B FFe @AW dFE Aste]l benomylol
st AT Agde S Ao R dolr kvh(y 10). 2001-45, B161,
CGF89 %+ benomyloll thdt #AA A A G0l %7 1-2 pg/mlol A 90%0]

4 AT 10 p/mtel AN E FA BF] A HA dE FEY WEe W

QL
T
T
olo
o

fAth B0, CGF49 i+ benomylel thdt dARAA I A Lo F=7F 01-10 pg/
mol A 10%0]3F A E = AdAd WSS Bv. 28y CJ04T 5+ benomyl®l

@ FAFIA R0l FEAF 1-100 pe/mAl A 50-70% A HE Mg W
S Btk Abel @o)M Bd @AYTELS benomylel tE AT A
G wgo] FalaA TREE vl koA Beld sAREd CJue) A
Gy s O TN B A4 TR UE 43 AL Ue
Sk 200193 2002 mFelA Beld RAWT633) B OlREO5% ool

o7

benomylell gt ¥ ZF4A] dHS-S H QT



CJ04= 1 pg/mée] benomyls -3 iAol A 59.8%°] A A7 oA a3
E HolHA 100 xg/mle benomyl HZAAMZ 65.6%2 TAF A A A=
ol AFmodAiE EwezbA] Ao dAg o] dA A oA s B
At Abke} wrlol A 23 benomyl A 34Tl BI0H CGF49: 10 pg/mlol
benomyle] ¥ PDACA AL Aol gk oAl &b 10%°]sk itk ol &
2 100 pg/mbAl AT FA Gl Ae] dAGE&H T 489%<t 74.3% A TS ¢

P~
T AU

—

il

o] BAIEZAE= 25T 9] PDACIA 743 w3t dFoll A e o, a1 &

0° N/mE 2RSS, A; 53 1m0 AAS gz A 9 Ex}
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A

3

pul

3k Colletotrichum sp. JC24¢] # ¥

oA el

aLE

-
3t

= (%)

,wo

Gt
i

o
T

93%

14/15

66.7%

80%

66.7% 12/15

10/15

q

A %
y |7

&

st gefol B

hya
fn i

a1, 25T 9]

B

N
2!
s

jang
Np

)

oﬁ

o, 157) SollA Hol

Mg APl AHE

ez}
=

s

% 1579
o =5 A}

3

B2

3
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m| 2001-45 i L S CB 16
- e gy | el
i v’ 1D e
5 2 e |
E e :
gn // !m ,-d-_:'_'_:
Em Emp .___.-.,-_-a-
8m| ¥ A 8l =

|
\

\
|

L]
3
L
=

=
=N
L

|

5 1 g 3 i
Incubsthion penod (daesh Incubation penod (days)
g9, 3o E2 3 Colletotrichum sp. 2001-45¢+ CB162] benomylell tf &F

. PDA #i=]e 0.1, 1.0, 10.0 pgg/mé2] benomyls H7}3k wj=]o], 747+ wjek

e
gh o] AL Aol A A 5 mme] dAF 27ES wlojdlo] HEFSIA S 25T
oA wFsEA AR FE 43S 2L
| 20045 L -+ OFm
_ st S R el L fEr il L S 7ol
"EE 1H 1 J i m .
-8 / $
u =1 [] -_._,_..-'—._"' d L] I|
E‘E & @ g L J |I
=1 L o ; Ill. i I|I
= il s & nie [
’E g‘ / r""-F‘ I.'|I I|
i"E A - 1 ln'l 1] I'I
0 . gty || )
or 02 v 2 1wy alm oy 02 v 2 9d i@ gy 02 1 3 b v

Concentration {pg/ml)

Atz 7|

A&
a9 10, aFeh At wrjelA EElg eA o] ek benomyle] AR A
AA & TAZF wjEI FFe FA Aol HA 5 mme TAF £74S wo

A ol EEe] 452 2AHA S,

o] benomyl-PDAS] HE3q 1, 74
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T A 1F "@AYES  dodl= WATweRZE  (Colletotrichum
gloeosporioides, C. acutatum, C. coccodes, C. dematium, 1¥]i <AAS
Glomerella cingulata 5 °] ®.i1%o] o2zt 71, 1992). ol gk 15 AW
= Colletotrichum©] zt+= A EAS 7|+ 2 & st &7 &

o] ¢} (Freeman %, 1998). 18y Colletotrichum%: QoA £5 EFHst= A
ol FEjA SARoRE FAE =elle FEC UeuEA, AT F8S
Aaides FueAd 549 #FH} tEo] Al 54 (Denoyes®t Baudry,
1995)3% ITS 99 d71Md 245 &% &4 W (Talhinhas 5, 2002,
Vinnere %, 2002)°]t}, & Eo]& 2l primerE Al83 PCR(Adaskaveg®t Hartin,
1997, Forstere} Adaskaveg, 1999)3} #& EAAEstA <l t}kdt 7]4S o] &3t
A ol AREH Y] A Ast g A W Ee] =dHUA gAML
o] T4o] Bty Jgetu Ao HdPHn, FufellA 15 AW ¢4
o] C gloeosporioidesd| A C. acutatum®.® W3tslgdtta B ¥ ok 2}

, 2004). C. acutatume] =Wl 15 ©AHI] HFoR Wt 354
WA fle Ao Aol of#ge] wEA ¥t BenzimidazoleZl o] 4
A= 2RV e AdARA g AsEddde] vAlLve] A4S

Rius

-

AAs7] wiitoll ME EHo] Tl HAEHO E& A AR dA A
A JAGIE ATAZR 4 It (Burland®t Gull, 1984, Fujimura 5, 1992).

F BAHFoR BiuEo] 9= C gloeosporioides® benzimidazoleAl Ak A

e Aqg FERoA AR ASo] A EHAN C acutatume benzimidazole

LH
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A AtAe] e v S-S HolttsE X1yt tkdshii &, 1988). &
A3t Colletotrichum® <ol &8 x| vk A Ao o3k ¥kgo] 72 & Aot}

AT FATR Fol EE B

=
r g
4
_O‘L
rlr
%

a= A Foll= A A

gk vb§o] MR vE 457 Baso] itk Kataria 5(1991)& thgFeh At A
5 7FA3A Rhizoctonia solani®] o1&l A &3 (AG, anastomosis group)el
3k A A oA 23S ZANEA =], pencycuron AG 2-2, AG 3, AG 6
of &3t wFol A dEAF AFE 90% AAE F=7F 02, 0.2, 06 pg/ml
)l wbdel, AG 1, AG 4, AG 5 S°l ®iaiA= 500 ug/me ol delttal skt
] Aol FAAAS AfstE Aow 2#F ergosterol AFA A A
A ¢l fenarimol< pencycuron®= =2 A AG 13 AG 79 WsiA 259 14.0
pg/meol Al tARS] AAFS 90% oAl o, AG 2-1, AG 2-2, AG 3, AG 4,
AG 59 disl A= 500 pg/mboll A= 90%©] AF A A &= Kol gkt
I Bt Lyr(1995)s Wiriol £3:= Phytophthoras:9l o3t &
ZEA LA el HAlE fEiA TFE e AdAES] 4SS FAsATh
MetalaxylS 0.1 pg/mé H7Fsk WXl A P. cactorum 100% ALY Ao o
AFRAR P infestans= 85% R A Aol A FHAA W cymoxanylS P.
infestans= 100% A} A4S AAHA P cactorume 3%Yrol| ALY A&
S AT wREAT o) AH AdAlE 1 TRl wEkA Wit F3h

IRl M= g e Apolzk AA vERtaL 3l
el A 315 AW Colletotrichum 49 42 WArol o)A w3t
© eo®m Wado]l gla, B Al MY T Aol HaHAd ¥
T3 2, 2o A eA e WAE fete] Ab&ste Al ¢ B
o

& EdE A Zavt vk & A E VS 5 @A

o%

AE Yl AL AY, benzimidazoleAl Aol HZE AdA|, 2
ergosterol S Adletes AdAlE Adste] Aol HAdT] dAYSF

of it A e ZASITH

=

7}. Benzimidazoled 2w A o] W § Colletotrichum? ©AH T g
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Ado ALL3 47} F=(C  acutatum, C. coccodes, C. dematium, C.
gloeosporioides)®] EA WS carbendazimol] w3+ ECs50(50% TAMEAA =
)3 MIC(100% AR ES dAlets HA sR)dhs ZASEATHE 13). L5
oAl #el8 C dematium 63t XT3 carbendazimel thsle] ECsdkel 0.04 ~
097 pg/ml, MICE-S 49 20 pe/mt= eI 3 ALy =@r]old 223 C
gloeosporioides= carbendazimol dlalx A d579 AIAH dF=2 77
7beskdtl Aol Al Ee e 2001-44F 2001-45, Aol B13¥ B138, =7]of 9]
CGF89, CGF9Y4, CGF252% =57 744 o244 ECsakel 0.001~0.55 pg/ml=
- oy MIC#E CGEF2527F 100 pg/me, CGF897F 10 pg/mbo] o 1w =]
TFE 1 ug/mE et Abatel A B2l ek B9, BI2, B1473% &71e] CGFO,
CGF54, CGF222% ECs#t @t MICHe] B 100 pg/me7t Aol7bes =& A&
BAth 2Ho] AFARE oA C acutatum®] benzimidazoleZl Aol i
g wigtEAdoel HauEo] Qv 53] Ishii 52 benzimidazoleAdl 2t A| <k
N-phenylcarbamate7] 2HtAlo] Fd¥ wx AFge #AS 7ML C
gloeosporioides®t C. acutatum® o] 7}edlttal H skt 28y HS
@47] SolA 3 gt el 57} benzimidazoleAl 2 N-phenylcarbamate 7l
At Aol gk wkgo] AF574A B A= v vhES BE7] wiol At
Al W8 o83 Colletotrichum% 2l &4 BgA £AZ A7IskA A
(Ishii &, 1998). 2= Colletotrichumz; o] €A st 545 falAe=
FAAAES A WS Fafofsty, Al wbEES B R, BAA a3 sE
Al AERES Agva & ¢ vk AR 2 A AFEEE dFolM = &
10¥ zFe], Ishii 5(1998)°] H gk A & o9l #F5 Tdd + g3l
ow Yo #FE olA7A benzimidazoleAl ¢+ N-phenylcarbamates] AHf A

of g WS 7HAAM F T SANTS EFE 7 e Ao AgddEn
U Ho§ AddAd e g

Chlorothalonil®} propinebell t™sled C. acutatume C. gloeosporioides® THE
TTERT 5 ECoats Rol Fo & Ao digh wh&o] t5s HoF
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I QuHE 15). 2#Y C gloeosporioides®] TFE Zol: chlorothalonil®
propinebell Thgh A &Ado] e o &HQl #FEE AUTE Dithianone thE
FEol vlsiA Colletotrichum®] Fo wet A Ao & zbol7 YehA =
G B A S dAF A A ARG EApe] wolE A
et advF At deA vk 53] 3 5(2003)2 C acutatum JC24E 7}
A A Gt Aol HE& AA]d mancozeb™ 0.39 pg/mle] FEOAE
FHHow Wdgte] Wols odAsta vk B sl B A= E22
Wotoll tigh A EHE ZASHA= FUAINE B AV Hol= AR A
A AA &3} C gloeosporioides$t C. acutatum Abolol = zpol7F A7) W&

o Colletotrichum<: 2] &AW o] Tt B3I & AdAEe &3S v|ustaxt

shae.

_49_



¥ 13. Colletotrichumss AWl t]dh carbendazim® TAF A% A &3}

Bt +F 71FAE EEdAs ECy  MIC
C. acutatum JC24 pepper Jincheon 092 >100
KS21 pepper Geosan 3.04 >100

MJO8 pepper Mooju 294  >100

02YY02 pepper Yougndong  0.17  >100
020G07 pepper Okcheon 0.001 >100
02]B04 pepper Jincheon 031  >100

C. gloeosporioides 2001-44 pepper Jincheon 0.24 1
2001-45 pepper Jincheon 0.01 1
B13 apple Taegu 0.01 1
B138 apple Taegu 0.07 1
B90 apple Taegu >100 >100
B92 apple Taegu >100 >100
B147 apple Taegu >100  >100

CGF&9 strawberry Nonsan 0.02 10
CGF94  strawberry Tksan 0.001 1
CGF?252  strawberry Nonsan 0.55 100
CGF50  strawberry Nonsan >100 >100
CGF54 strawberry Nonsan >100 >100
CGF222  strawberry Nonsan >100  >100
C. coccodes KACC40010  pepper Taejeon 3.98 >100
KACC40803  potato Jeju 0.09 >100
C. dematium 02CS01 pepper Chungju 0.04 20
02UDO01 pepper Eumseong 0.11 4
02UDO02 pepper Eumseong 0.26 4
02UDO03 pepper Eumseong 0.97 4
4
4

02UD04 pepper Eumseong 0.41
02UD05 pepper Eumseong 0.43

Yool #AF RS 50% JAEE B

PARE T FolA Wi A% 100%A8E M Ax FE
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¥ 14. Colletotrichum%:°l &3t ©AH T 59 carbendazim™} diethofencarboll

A
e A wAk A

Carbendazim Carb. + Dietho.!

ERk: @7 7F P

ECs” MIC ECs MIC
C. acutatum JC24 pepper 0.92 >100 1.12 >100
KS21 pepper 3.04 >100 1.49 >100
MJOS pepper 294  >100 1.24 >100
02YY02 pepper 0.17 >100 14.0 >100
020G07 pepper 0.001 >100 0.01 >100
02JB04 pepper 0.31  >100 0.94 >100

C. gloeosporioides 2001-44 pepper 0.24 1 0.06 100
2001-45 pepper 0.01 1 0.01 100

B13 apple 0.01 1 0.01 1

B138 apple 0.07 1 0.04 10

B90 apple >100 >100 0.12 100

B92 apple >100 >100 0.09 100

B147 apple >100 >100 0.11 100

CGF89 strawberry  0.02 10 0.13 1

CGF94  strawberry 0.001 1 0.09 100

CGF252  strawberry 0.55 100 0.01 100

CGF50  strawberry >100 >100 0.58 10

CGF54  strawberry >100 >100 0.31 10

CGF222  strawberry >100 >100 0.49 10
C. coccodes KACC40010  pepper 3.98 >100 127.6 >100
KACC40803  potato 0.09 >100 0.29 >100

C. dematium 02CS01 pepper 0.04 20 0.72 20

02UDO01 pepper 0.11 4 0.53 4
02UD02 pepper 0.26 4 0.75 4
02UDO03 pepper 0.97 4 2.47 20
02UD04 pepper 0.41 4 0.64 4
02UDO05 pepper 0.43 4 0.93 4

' Carbendazim¥} diethofencarb®] &2 A& o] ALL319S.
ST FAF S 50% FAGE FE.

TARE T FolA Wdwe] A%E 100%AA%E MY AL

i
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-
3t

5. Colletotrichum acutatum™@} C. gloeosporioides®| W3t 2 714 B35 &

1
AT FAF A A &

e

W9l 7 Iminoctadine Dithianon Chlorothalonil Propineb

C. acutatum JjC24 506.6" 185.2 412.1 47
KS21 2274 45.7 3575 53.2

MJO8 182.7 165.2 >500 441
02YY02 185.3 40.6 18.9 168.5
020G07 462.0 137.8 1522.0 332.0
02JB04 90.4 90.4 346.1 1774

C. gloeosporioides 2001-44 0.01 33.8 61.93 -
2001-45 0.15 61.7 952.1 7.2
B13 <0.01 14.0 224 102.2

B138 0.3 11.8 61.6 21.8

B90 <0.01 22.5 974 41.2

B92 <0.01 40.5 44.0 8.6

B147 0.01 14.0 460.3 4.5

CGF89 <0.01 50.2 2.3 1.2

CGF94 <0.01 34.6 34.3 0.3

CGF252 <0.01 42.1 89 6.1

CGF50 0.01 66.3 65.6 3.1

CGF%4 3.1 474 30.7 7.5

CGF222 0.01 68.4 27.5 2.4

Lwolste] A AAL 50% JAsE 5.
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t}. Ergosterol AFA A Ao tfg 6k

SR 4F(C acutatum, C. coccodes, C. dematium, C. gloeosporioides)®2]
37}A EBI 4 Al (tebuconazole, hexaconazole, prochloraz)ol ™3t ECsztS ZA}
A THEE 16). Colletotrichum®] &3roll= EBI 2t Aol tigh ECsogkol SlolA]
o] Xpol7} Rolx]  &odtl. ©ivt C  gloeosporioides % 2001-45T &
tebuconazole®} hexaconazole® t 3t ECsaro] 34.0, 17.01 pg/mt= ThE ol H]
3 =& AP eSS BIAY prochlorazel W3k ECs#ke 0.07 pg/mlE T &
39 zFolE Holx ¥gkrtl. Ergosterol AITA A3 AAlE HATY
ergosterol A4 34 Fol A Cld-demethylased] A2 A st Aoz Iy
A odom) Wt ¥z ol oA Eae mw|siy AR A ofF wE
FEAME FaA JAstE Aoz HauEe uh o]yd EAHS A AatA

o dgh gAYFES g2 Fo] dekxiva A sty = o] ofdS &

AATE AR 2E 71FS HAAL vha sfolx, He A @ AutAlel =

of tfgk wkgo] tfErtal R Askal, Lyr(1995)+ darde Byt wAE ¢
A AEE = At Aldl Wik Phytophthra ol &3t o8 74 9 98-S
B skl =, At Aol web A= Phytophthora®l Fo thdk Wkg-o] =LA #o]7}
U= 497 ATk Cymoxanils iAol 10 pg/ml=E H7FstdS o,
cryptogaea®t P. citricolat= AP Aol AFH JAEHA 2 Wk,
infestans¢t 2> WA A AFE 100% A= AT o] A7 At Aol o gk
WA w2 Wl R <A #ASE FaskA Adeolg whegs o
gus A= Ao a5 s 9ka 20992)e s C

5

gloeosporioides?} o] 352

.\O;HU
p‘L
32
o

3to] " Fo] C acutatuml.Z W3 L
HAddo] HAE ot ALt A A g whgo] ttEud, Ego A A

Ao AtAE Agetls wel WAl Zabe wske Aow dieinh & A
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3ol Ao} Zo] benzimidazoleAl 2t A ot BEE AdAld ol AdAE
EFA HFH AIEE o $HFT WHIE FAotsle] WA AlAHES
ofF st Aolt}, e} A Fol+= ergosterol AL A& sl= A Aot

o] Colletotrichum®] ol A g o] FAS WHES Hols HTAEE ATt
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¥ 16. Colletotrichum <9l &3t BAWTE] e ergosterol AEAAE A
sk ATAL T AY oA E
Bt T Tebuconazole Hexaconazole  Prochloraz
C. acutatum JC24 0.20 0.22 0.24
KS21 0.31 1.02 0.08
MJO8 0.54 0.47 0.05
02YY02 0.01 0.10 0.02
020G07 0.49 1.20 0.02
02]JB04 0.06 1.30 0.02
C. gloeosporioides  2001-44 0.6 0.34 0.26
2001-45 34.0 17.07 0.07
B13 1.93 1.58 0.01
B138 1.81 2.26 0.02
B90 2.02 1.37 0.03
B92 2.16 1.31 0.02
B147 1.74 1.68 0.08
CGF89 1.81 0.73 0.09
CGF94 1.91 1.42 0.02
CGF252 0.20 0.39 0.01
CGF50 0.51 0.60 >0.01
CGF>4 0.39 2.49 0.09
CGF222 0.60 0.73 >0.01
C. coccodes KACC40010 217 0.39 0.31
KACC40803 0.83 0.40 0.26
C. dematium 02CS01 0.12 0.20 0.02
02UDO01 0.04 0.20 0.01
02UD02 0.03 0.20 0.01
02UDO03 0.23 0.70 0.01
02UD04 0.01 0.10 0.01
02UD05 0.03 0.20 0.01

HEAde #AF S 50% SAlEtE F e



w

F AT EA wobst 2, FA AP vAE GFE B4 A
¥ %Y 2 4FAY 2
Az wop ATAE AT FEAE AR AdNA BFF P22 AW

A3 24 HAA Uy Ada Yol HATFS o] &3stE in vitro WHE
E F ATHE, 1990). 7 7FA9] WHe BT FEdS AYa JYARE T4
stebEo G S A& AAsm 72 shekEo] zte A8 SAC dd ARE
A7) WA= in vitroo] WS AFEshE o] Frh A EWYA FHFold did
stgtE o] A4S HAAdE in vitro WHOEE o8 7Hx 9 Wl AdAw FA}
Wotol] gk A &35 FAbste o] e WY vlaste] wWE AZF W

o @4 FAY F A= el @ F Ark(Slawecki

=
5, 2002). sHAIRE AW BE o]&sto] EApe] Hots FRlste AYS Aa &l
g A4 oyt o9k o] A wEe] oy HE HdstaA, HZE 96
well microtiter plateol A #]Fst BT A HAEE STIAEZ A= U
o] A|¢tE ATH(Wedge® Smith, 2000; ¥ -5, 2000). Wedge®t Smith(2000)= 16
F o] At A7V Colletotrichum acutatum, C. gloeosporioides, C. fragaria® A}
AEo v A= 23E microtiter assayE FaA ARSI T AW FH 7} =
I 3 A2 96 well microtiter plate?] welldldE Ao AFS TF=S =

gatol wamdths AL olele dolth webd AT FA A4S AFHO
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2 FAY 5 Ades ol AjkHelok itk & (1999)2  Colletotrichum
gloeosporioides®] A A5l HlX = JFS A7 HEA Al gt FAAE
tryphane blue® QM3 F FFEES =AHE 93, Freimoser %(1999)&
MTT(3-(4,5-dimethylthiazol-2

24 Hade A AeE B g 24T e UHs Baskith
W Fgt dARAl el MTTE Aelstd Agjd MTTE #A9 534 Tl 2
Ao B 15X = B formazano| 2t ZAGAE AE <ol REEA H

7] W&ol Al propanols *#dte] formazand ZAARAAZS FE3 T 595nm

-yl)-2,5-diphenyltetrazolium bromide)E * 2] g 2

N FHEE ZHFORA TA 4Y AEE 24T & AU olgF AT

B A= F $(1999)3 Freimoser 5(1999)¢] HWHH & o] g&3sle] EbxH
ko] el 7] FE] B3l vAE IFgE 23S HAS7] 9% UHS
HA A, 71E E A AdATE Ao xx ot} EF aEla

A Al WAL ZAE 2,

7F. MTT$} propanol®] X E]7F w9 F35o & 9F
MTT$} propanol 2|9} &3 £449] =

ArH2g 11). JC249] ¥4 ¥ %7F 1 x 10° 7/mLY wl, MTTE 12475 A
259 w7k MTT A48 +5 L EFHEE yerdlith =3 MTT A2 ¢)
A 1A F9<t propanols AHE 8RS Wt MTT @5 AHEFRuY SF=7)

o =9tk 1 x 10° /H/mLe) FEE JC 242 HFeULS " MTT FH 2715
= MTT ATl 94 A =2 355 Yetdoy, MTT w5 A g
T-¢F MTT$} propanol A 2] 7-¢] F35% Atolell= o4 A= Akel7b gl

Propanol® 27} mancozeb®} hexaconazoleg &3+ JC 249 &FF =0 n
A= FFS A" 12). o] W HEIE JC249] EAEA &
10° 7l/mLZ %439t Mancozeb™ 1.0 pg/mLETE W& =%o| A propanol

i

rr

1 x
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A FF%=7} propanols AElshA @2 FATY FHE=RT 14

WMAE =4 JeEb o™, hexaconazoled 100 pg/mLES A &3 BE g FEo
Aok 18R =A FEE7F YERRTh ol e Adbe HEe A FF
Zo Ozt A& JFS m T G ZA Mancozebo FHE AAES
propanol®] 7 o] Fof ulglr W3}l =], propanolS Al dhA] &L 013
0.39 pg/mL A2l A 56.9¢F 726%°] AA&S HAW ZH o], propanols Az
3 AP TN E 6199 832%= A& HF

1.4
E 192 Hl Non-treated control
o @12 hrs MTT
o
210 - 12 hrs MTT + 1 hr Propanol
©
Py
‘0
C
()
©
©
O
Q
@)

104 108
Inoculum concentration (spores/mL)

I
oY
[
=
S
S
S
3.
S
g
3
92}
o
—y
@
Do
=~
lo,
e
>~
>
o
ool
o
b
il
B\
ol
Q\L
rr
o,
32,
2
o)
=
.%
.%

=
—
—
o,
(o]
3
o
o8]
=t
.
[o
—
o

9} propanol®] & ¥, JC24= 25ColA] 36417 wjkdt 3

A zv 1AZE 2vA o2 A stal 595 nmol A EFEE =AY S
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1.4 1.4
1.2} Mancozeb | 1.2 Hexaconazole
£
% Jla B -—-ﬂ
M 0ne 0.9
- — |
2 -
e 0.0 0s - -@ . .Am 3
5 .@ 0., oy
= oa 04 r
8 - <o Without propanol
-l
0e 0 _+ ¥ith propand
0o 0.0 1 i i i " I A
0 e 01 0® 1% 0&5 5 10 0 002 01 0% 1.5 625 2 100
Concentration (pg/mL) Concentration (pg/ml)
1% 172 AancozebZ} hexaconazole= & 2|8 Coflefolrichumsp. JCZAZ| 2AN MEE S =
HEr uy propanol A 22t 0| %= FEEF. Propancl= 10 we| MTTE A 2|5t PDBE MIEETF Z=M] 1A
LMoz HEGISE.
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Y. HETE XA sRe MG Aol FREC Ve 9F
JC24% 247 WiFetgls u HEI Ao whztels FFme] Aolrt F

labx erRrh(2d 13). 2 Mok Agko] 36N ow S el 1 x 10°

N

=
(o)
QO
wW
i)
=
[\
o
(@
N
D
il
A
ofr
oL

71 x 10° /l/mLe FE2 HEe JC4o FHEE
A F7rskg o, ¥ Aztels EAHA feAdol sl 1 x 10°% 1 x 10°
M/mLe sz FAEXAE HF3 JC24E 43417 v Fald S ul, 36A17F vl <k
age mokE 24 1 x 10° A/mLe] sE2 #45F AgTe) F4E7 1 x
10° Zl/mLBc} vk 2ol A yebdrh 1 x 10° 71/mLe s=2 HE3
JC24+= 48 A7F Foll 0.6197hA] F33 =7t Al 7kt

—
(o))

103 spore/mL
104
10°
108

the¢

Optical density at 595 nm
o
N

0.0
12 24 36 48

Incubation period (hrs)

2% 13. Colletotrichum sp. JC249] &F ol mA = HEZTY T2 497
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o BdTe 71F A @A 513 FH g & AFAL oA

Al & 3= microtiter

plate ol A FAFSFA T 19 1404 Hi= wie} Zo] Ro 8 HAaAEe MUt
A9A G2 T A aFerR FEE 9l th. Mancozeb, chlorothalonil

ES
dithianon < 6.25 pg/mLe W& Ay FoM= Eap wol #AF AZF EAHe
25 ARG BE A EelA 85% o] el oA E&3E Hvh 12y propineb,
iminoctadine, fluazinam 59 H3 & AHAEL HdAdow to Oﬁﬂga 23
i, 100 wg/mLe] Aol Al 2A]7F Et AdAE AHElsta AlFHg & FAbg
Fab F-&pe] gk A&, LA} dolel AL Aol ik A& Bk ast
= AESs Btk HAdTSs 6A1ZF b v Fo AdAE ALsis
propineb= 17.7%% ARl ASS AT HEZ Al &o] A IAN
1m1noctadme3ﬂr fluazinam> EBEZAE HIETFH A A Ao v
gk JA&ES HAT

Aol ARE3 65 2HE AR Adl AAlEe] WA FE=
AA &S BRog ARt dojx= FFS BAHE 15). 659 AdA =
T 6.25 pg/mLolA el SAELS vl AT 100 pg/mLel A hexaconazole,
tebuconazole, myclobutanil <& A g3 AdAE MHET 7 propineb,
iminoctadine, fluazinam 2] R &8 AtAlel A A&y o] axrt 43

Oll

2 th Nuarimol® 4%+ EolstAl A& vn A qF 100 pg/mLel A Ex}
F-zho] oAl Eo] 547%= Al ARl FolA 7 5T a8y 625 u
g/mLAl A= A28 nuarimols MHFToZMA XA} F2bo gk A4 g3 A

5] HolA e¥tar, I} dropet AL A} A EdEu FastE PSS B
t}.
Kresoxim-methyl®] 625 pg/mL > 2] ol A= 2] Wole} Fzk 9 A}

Aol W oA maeli BAA feldel gloleh LeEth 100 ue/miol A
22 Fad] gg oAl G¥h e oW AwAwc =A dehdid, 23
oboll et F#we] oAl &o] 620%0] A rkE whwe] wApe] Rao] o

A A &S 544% = A3 A FA 7HE =JTHIE 16).

e

o

it

L
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10 | Propineb Dithianone
@l
ol
ol
2|
0
10 ¢ Mancozeb Iminoctadine

o B8 & 8 8

Inhibition ratio of ODggs

100 | Chlorothalonil Fluazinam

T W ABT T ™w AT T w ABT al w AT
6.25 pg/mL 100 pg/mL 6.25 pug/mL 100 pg/mL
Treatment

19 14. The effect of 6 protective fungicides on spore germination, adhesion
and mycelial growth of Colletotrichum sp. JC24 by microtiter plate assay. For
the assessment of fungicidal activity against spore germination, mycelial
growth and spore adhesion, fungicides dissolved with DMSO were treated at
inoculation of JC24 immediately (TI), after incubation for 6 hrs (A6T), and
following washing fungicides 2 hrs after incubation (TIW), respectively. The

final concentration of DMSO was adjusted at about 1%.
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100

80

60

40 |

20

100

80

100

Inhibition ratio of ODggyg

80

60

40

20 1

60 [

40

20 1

| Hexaconazole

Bitertanol

| Tebuconazole

Prochloraz

| Myclobutanil

TI TW  A6T

Nuarimol

Tl

ABT

TI TW  A6T

6.25 pg/mL

Tl TIW ABT TIW
100 pg/mL 6.25 pg/mL
Treatment

100 pg/mL

18] 15. The effect of 6 fungicides inhibiting sterol biosynthesis on spore

germination, adhesion and mycelial growth of Colletotrichum sp. JC24 by

microtiter plate assay. For the assessment of fungicidal activity, fungicides

were treated at inoculation of JC24 immediately (TI), after incubation for 6

hrs (A6T), and following washing fungicides 2 hrs after incubation (TIW),

respectively.
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[Te]

o% 60 I  Kresoxim—methyl

@)

©

O 40 |

©

[

RS

= 20 |

Q

~

£

0
TI TIW A6T TI TIW ABT
6.25 ug/mL 100 pg/mL
Treatment

19 16. The effect of kresoxim-methyl on spore germination, adhesion and
mycelial growth of Colletotrichum sp. JC24 by microtiter plate assay.
Fungicides dissolved with DMSO were treated at inoculation of JC24
immediately (TI), after incubation for 6 hrs (A6T), and following washing
fungicides 2 hrs after incubation (TIW), respectively. The final concentration

of DMSO was adjusted at about 1%.
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BoAgo| A F 5(1999)9 microtiter plate assay 3 MTTS propanol&
g ste] WA el FHEE A3 Freimoser 5(1999)¢] #¥ S /fAste 7
A 1 gA el gt therdt sRtEe] Aw A4S AT A HA

g Azte,

94He FES7] Y38kl Slawecki 5(2002)2> 96 well microtiter plate®l 4]
Botrytis®} Puccinia®] A F-Zol dish @ T/ A 9A a9 E A
Ak HYFe ¥AE 1 x 10° H/mLE HE3 microtiter plated] AT AE A
g akal 25 Col A wjeFe 5 npcto] AebAl dof FAebA] Xe x5 Al
o} B 2E EAE EZFF9 cytotoxicity assayell AH&EE sulforhodamine BE
olgstol Eate] wHd FE Ao RHA FRI IAE FFs ot
I A o] MTTS propanold Ab&3}= Freimoser
5(1999)¢] ol mlulstd ExFstr] wiZo] ve EES HAs e A
FotA Fe Ao dAddte], &2

11

2o 4= Freimoser 59 WS 7H431e]
ALEEtF =, 13 BAHTS 96 well microtiter plateo] HEF w), 3359
A A71E dEldo s W Jote x7)o HoFE oY
7hA o] FEl Z3tel tigk steEe] 24 oFE AT & AU FH 5(1999)
S in vitrodl A e e 7HA] WH o 2 Botrytis cinerea®] ™3k sulphamide?] ¢+
dicarboximide#l 2tsFAle] Ex} wolel #AF A AA] EIE FAEIEU,
microtiter plate WHA AHAE AEsE HHS Gy dozx a7+

gEAe A4 5

4
o,
N
N
1>
o
o
g

S
o

42 o 4 9 Rusdth 15 BATS FEWG F
Al AEAE ALs; 3 HFF T ARE WAR AHsE PEOF 3
AT AEF F 6 MFH he FEAS AL PHADS ST

o, ¥R 13 IellA 2 Aaprt 22 wdopsl AL Aol gk Al A FolA

B Asl fAS AFL nATT nnadA. B APAAE T Axe AT
A3hg ol g3te] JCUE HEWI BAGl, wE HFHA 647 W Fol &
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TAE Aelsto], 24 Eabe] wopel AL A oA BdE AAD F UgTh

w3 HYFS FEFUA AFAS APste] 243 Fob wjId gs A2

Microtiter plate assay WHollA 115 @AW (JC24)¢ AE As A=FA
o7 FAst7] s 12438 MTTe A2l ek 1A17+2] propanol A 2]7F H 8
stk ey 29 1104 BE ukek 2ol 1 x 10° A/mLE FEAL We
MTTS @5 Aozt Ty rt dA48A FJFE7F S7Fskdal, MTT
o o= A9k MTTS propanol Wa H#e] F3% Alolel= foldo]l A
t}. Microtiter plate?] 3t well @ JC249] FA¥AE 1 x 10° 7//mLzZ HEsx
36417 Wi ket 19 1204 Wi A o] JC24°] A o] EsHrel 3
Fat=dl, Ay MTT7F AFste o] AEd fF-olA formazano] o= A4
% 7] wj&o microtiter plate reader’} 7IA+= HEIAE @A A, propanol®]

Ao oA AEXZHEH FEF5+ formazane] FHEE AISHA SA3A %

(Jcz24)el A5 Axs SAHstuA & v, MTT@} propanols &

o = 5 5 3L
MATe] 44 0% Ao 248 £ dod, A% 4Fdd 24 %

=
Ach
i)
o
fru
X%

L= &
a =78

rr

x
off
l

Mancozeb, chlorothalonil, dithianon< 6.25
Ao otk RA, aEw FA 4FE W

5 Ex
wale] Audlel e Aea AL & 4 AN 19 144 wi whe) 2
o)

o] propineb, iminoctadine, fluazinam-> 9] A 7FA] A ® ol 115 AW
o] oy A FeH B3l mAE JdFS He Ao eyt £3

propinebt WHUTS HFTsIn ¥Z AP S WE ALstas 100 pug/mL2]
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AT E WYt tat oA aHrt AzsA o] AT propineb: ¥

Aol A A%olu mA BT XA Wold] ¥ 2 e mAxm v}

Iw°% Us & YJ+=d, propineb, iminoctadine, fluazinam< JC242] EA &
A5 JAEFI Al 2413 e Agstar AR AR AHE Fe, e F
ARt 71 &37F 7242899t Mancozeb, chlorothalonil, dithianon® #-& t}
2 3% AHAERE 625 ug/mL ol8te] FEE A st 247k Fof Al s}k
JC24¢] EA F-Fo| mA = a3E AAE A3, A&l Fhste AS Hop

o] FARE SO oA B RHI

-

7o 7
), 2HE A3 A A AES B E AdArc @Ao] mnstA e
YE=d, 100 pg/mLe] A& oA Zx} hexaconazole® tebuconazoles Al <] 3

ohe AFAEe] A Fopel FAF A oA EaHs BF 60% 1wl ATH LY

15, QwHoz 4B WAETold 2HE 4TS AAstE: HFAE LA

it

Wolr vl rAbe] AAS A7 oAlEE Ao delx] drk(Sherald 5, 1973;
Buchenauer, 1987). =19 15914 X+ H}e} o] bitertanol®} prochloraz= 100 p
g/mLell A A Aol &arh e ZdEG =4 yEd R
hexaconazole, tebuconazole, myclobutanilol] A= ¥x} 2olo} A} Ao sk
AA &¥7F dEstdth Hexacoanzoles H| &g Al 7FA] 9] At Ao A =} &
ool AR AZF oA EITVF vl AL 2 APolA xR ot gk o
A a5 dotr7y] A BddS JFaHA AdAE At AL v
ah7] wjizoll Eap wobe] ik oAl &kl AR Aol diE A s 94
sHA 7 7 UMY FACNA v Adeta 2ok ey dAF A oA &
=
E 7% F Addn AL webd ¥ARE HEsHHA hexaconazole,
tebuconazole, myclobutanil®} #Z& A FAlE FAlo] Agldt Aol sirde
An) Gl A EAo] PejE FHEate], xa; otol] tigh A ZHE Bt A #
@43 = S Aex AZbettt. Nuarimol®] 100 pg/mL A 2] F-ol A AtAlE Al

A3 49 wAe] B W@ oA TIh Ess AnE AUAW, 625
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cinerea®t P. recondita®l XA F-AE& A|grii Bl gth 2 AFAAE
100 pg/mle] kresoxim-methyl®] #2]= ¥} woly} 7A AFHTE=E Lo §
1Mo 2 JAsl= AS & F AAT} Kresoxim—methylS 113 BHAH

T4 Fo) A cytochrome bel complexd A4S AAdt=d], o] A4
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in vitro A3 A= A ZH7F 2FAA o Adetes d2A vl AxF Ao
2 Buxo Adth(Ypemat Gold, 1999). wpeha]l 2 A oAl Ex} Wole} AL
A A axrh v Ae 7]EY] Haueh ¥3ets A2 Az |
ME EA7F microtiter plate®] W] FAst= AS A= &R E &
Hrct 24 Yehd AES kresoxim-methyle] FxF F-2ko] mpAo| J3Fs Fa1
Utt= SAolth. Doss 5(1993)e ot Fadt A=wdie] syl B

9

cinerea®l A A HHL 27 HHI F7]
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o] A &3F 7 Z(alternative respiration pathway)E 2}53dl7] w0
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5. 15 &AW WA AlSHE g ddA FE 54

aF wAHel whA AR AREEAL 9l benomyl(ai. 25%  WP),
chlorothalonil(a.i. 75% WP), tebuconazole(a.i. 25% WP), trifloxystrobin(ai. 22%
SC), bion-M(a.i. 49% WP), tricyclazole(a.i. 75% WP) 5< A3} cellophane
& ol &ste] in vitrool Aol A& 54& ZAbsET wek a5 dufjeh 2o

A A A A Eol A ARt Aol ga3E ARSI

7}. Cellophane® ol A 9] 2854 ZA}

1F BAHT C acutatum JC249] E A} o} Ry A FAy]o] W)
dste] mx= Adkgk 67149 AdAle] E3E cellophane®t oAl =AM
t}. JC24Z cellophane™oll HEF3tar 25ColA] 12, 24, 38X+ wjokslar o}t
FAe] 5 ZAFATHE 17). FA ol A o] obg 2 1243kl 88.4%°] 1A
T AJZko] A 3pghel whEld 7HAdle] 38A17F Foll= 69.6%2] Wol&S R AT
oo H]&le] trifloxystrobine 12A] 7Fell A 2] Wolgo] 593%9] A1, 244 IHE-E
S 7Fek ol & 22441 7 3BAIZE Sl = 80.29F 74.2% 2 FAIAR FAdglel T
bFAaAsa ddo FA e Trell A JC249] Ak ol o] 1243t 7
Mo Z+4a3dteE AL cellophane™t Aol A W lyto] FAAQ AAo] =5 of
FAA o T A7) ufitoel] Wolyko] whE HARAO A dEFe] FAYXEATE vHE
ol Ao m Azpgr) webs 24A17k3 384t ALSE Aol M= Al mE
AEo] woletA] Xk 7] wiito] wolgo] MREA SR A YeS HAFE
o ol d 218 A7 & Aista ok ey trifloxystrobing
A2 s Al HH 12412k on] 32.9%<] EAFe] Wbyt A A, A=A
Wobg 2 vl Adtel FAE e nludd u fFolds AT 5 gl A
trifloxystrobine in vitro “Fejol A WA EA XA tfs)a] w]eFsl dlbol o

A BdE BAAN, 2L 22 FAS A= e dEs HolFR

N
N
o
ox
flu

N

Hil

flo
LI

t}. Tebuconazole HjE3F A 12A]7bgke] ZALeE A3} ¥xpe] ol g-o] 82.0%
2 FAg et vaste] foide] QA EIF k. SR RE 244 1F 384] 719
A FA e o= g2 A Exe] wolgo] HAstA @i, 8333 85.3%
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& o+ th. A= tebuconazole> Wwteo] EXpo| whsiA WolE
AAE Fe IAARE, BAEATE FAARJD S G ASH R AHEE=
AL At d5S & F AT JC249] A E A benomyld A 23S
w, EAEARe] wolg e FA g oA Holg o] Wt Aty Fdson,
XA Wol A ERE FAT F AU ol AyE B HA ] Fa WA
of Wl tiAlE Adlste AR 4 F tricyclazoles JC249] EA} #olo &=

obFdl  J¥dE wAA skt ARt BEE Az dEd U=

{

tlo

chlorothalonil®} X .3 -& 2F#A]¢) mancozeb”?} 2l Eo A "o 3t AIJAL &
T3l Ao® delA dE BTHO £¢42 Bion-MS JC249] Fx} whol=s ¢
AstA AR ol# g AyE 96-well microtiter plate WH O R FAME A

W M= FdatA JC249] XA wolE H3| oJAstE Ao W AT IH
14). Trifloxystrobin®} tricyclazoleS 1241 7+# ZALSE A3 S B FEx g 9
H sk lS wf otk FEApo A o] FRV| PAFE hds] AAled om, 2443
I 38A17Fe] FAYANAME F 7FR| 9] A rAl= 98.29F 79.3%, 13l 78.0% 67.2%
o] o} AA&ES Holi YAt A Al FolA 53] benomyld] AT
AN F27]e Ao dAepdstrt de BEEA okt

I 2504 BE A3 Zo] bion-M¥F chlorothalonil® & F-oll A= EA}7}
A& Wolslx] EstP AL, trifloxystrobin, tebuconazole, benomyl®] =] ] F-ol A&
b o ape] oty Zolrp FAl gl Atol Hlsto]
AAsHA A e AS BoAFa don, wotdo] FE Rk HAGA R
Matslo] s e & 5 A Y tricyclazoled] A olM = JC249] 2

A7p drobetar skl A dFS WA Far A0
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wobg AL %3
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¥ 17. Cellophane® Aol A Colletotrichum acutatum JC24 A FE Lol Xz} 9t

of, #37] @A, 2ela FFve] Wephdste] Wik g 7hA] AitAle] oA &

o %of total spore
Fungicides 12h 2hr Bhr
Spore gemination
Untreated control 884+91 75867 69660
Triflxystrobin 53:16  802:14  742+10
Tebuconazole 820+17 8353  853%12
Benomy| 811£163 720420  671tM5
Tricydlazole 836+38 81193  676%125
BionM 0 0 0
Chiorothalonil 0 0 0
Appressoriumformation
Untreated control 124227  109%17 116134
Triflxystrobin 0 02304  24%14
Tebuconazole 58+38  89%34 71104
Benomy| 24317 56214 4910
Tricydazole 0 24310 3814
BionM 0 0 0
Chiorothalonil 0 0 0
Appressoriummelanization
Untreated control 0 38+14  62%15
Triflxystrobin 0 0 24414
Tebuconazole 0 38+14  36+08
Benomy| 0 0 0
Tricydazole 0 0 0
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a9 25, AAE A5l cellophane®ol A 36 Al w3k Colletotrichum
acutatum JC24¢] ¥A}e] E<5. a; benomyl, b; bion-M, c; chlorothalonil, d;

tebuconazole, e; tricyclazole, f; trifloxystrobin, g; untreated control.
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o} 2 HTA WA 2 HF

2o Aujste] aF AulE 2 10718 7R A e A B Al
chlorothalonil, benomyl, tebuconazole, trifloxystrobin, BTH®} mancozeb®| =%
AL Fw8 At 2o Fol WAdEA C acutatum JC24°] ¥4 AEH NS
FA AEste] AdAle] WA ZHE FARSAT. M 2ARE HESa 25 Fo
HE Folol d4d gute] A71E S48t BRa g datAloln JC24¢] xA}
wols 100% 9 AE9 Y chlorothalonil> A3 #Z¥7F §IJAcHzZd  26).
Trifloxystrobin® BTH E£3Al= 64.8% 70.3%9 &332 ®H )
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F 18 AL dvfoll Ao AtA ]

Dilution concentration

Fungicide
N N/2 N/4 N/8
5 x 10° conidia/ml
Chlorothalonil 8.8 £8.9 14.0 £ 12.5 0 4.4 + 3.9
Benomyl 51.6 £ 13.4 32.5 = 18.9 16.8 £ 12.8 5.9 £ 9.2
Tebuconazole 35.6 £ 9.3 371 £ 14.4 376 £ 4.0 15.8 £ 11.4
Trifloxystrobin 39.6 £ 53.1 248 £ 7.3 7.0 £ 7.7 9.9 £ 7.5
Bion—M 446 £ 40.1 29.3 £ 244 357 £ 4.5 34.0 £ 45.0
5 x 10° conidia/ml
Chlorothalonil 22.8 £ 10.0 14.0 £ 11.8 20.6 £ 3.4 14.2 £ 0.6
Benomyl 35.2 £ 13.4 35.9 £ 9.2 20.1 £ 10.1 11.8 £ 14.6
Tebuconazole 34.2 £ 9.5 31.4 = 12.9 14.8 £ 12.9 3.9 £ 5.1
Trifloxystrobin 16.3 £ 8.3 285 £ 14.4 6.9 £ 12.0 14.4 £ 154
Bion—M 68.9 £ 26.9 32.9 = 33.4 51.7 £ 27.1 10.5 £ 9.2
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Inhibition ratio of lesion lengh (%)

Chlorothalonil Benomyl Tebuconazole Trifloxystrobin Bion-M

a9 260 a5 SRR e B 7pA AdetAle] el Al 2t

X

b 2 923 wesigde) 13 gAY BA &
Ao Mg 79 2793 89 2690 A A} 13 £A 7Y 269
o] ZAVG A A ToAe] WA 40%0) ATHE 19). & & H 2%
ZAA A Gl T el A 866%0] WHIES Bt #uHe e 139
07} ZAl Al 42065} 838%¢] MW TES wel EAHe)

239 o] Foith =W A FoAe uhy e 2w TGl

oM FE wHol AFEA, Hy|H FTEFNME T ARG wek

ohoeli gRERES AP TRl R N B sHgAe EFA
Mkl Hol 9 EAs 3e dosy] AR Aoz wudth dAW W
MZbEe ASE 1 2ake] ®Ab mROA 873%sh 855%% §4% IoE nY
W, 53 24 2ANAL ATAY AelTE Bk 7 gasted vl
855%9 E7h FA5E AL Hob W EAHHA YAMAL ehhn At
Tt TN wFE we wwskgstel Az Aol Folshd ¥ Bye
AAm ek web mF wel] el HolWAE E&Hel Wity AdE 4%
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X 19, = 95 97k AuirE a5 e W] @y m X Jek
12 2=AF (79 279) 22} ZAF (8€E 269)
Alel
W 8 (%) WA 7H%) W 8 (%) WA 7H%)
A g 4.0 86.6
=T 5 4.2 0 83.8 3.2
") 7} 0.5 87.3 12.5 85.5
. A AY A4 nE W YA 25
A= B35 g A A, benzimidazoleZ]l 2t A, ergosterol A A A s At

A, strobilurinA] 2w AlNA 11F eSAHY WAl A}LHE AHAS i A
wato] Astrh 200399 12 Aol E BE& Al benzimidazole)
AtAZ chlorothalonil®t  benomyls  AF&3SFA A WE 2005 9l+= propineb<}
carbendazime AF&3FATt. Ao A HEAZ 1z AddAE 7, 10, 1492
A2t F AR, 22 Aol s 1083 208 HA o2 A5

12ke] Aol A= 43 A AaE V2= she] Z; AatAlel ¥l Aw

&5 T3t aHE v WP THE 20). trifloxystrobine At A A €
FAGLo] 674, 71.8, 71.9%2 WA E3E BRYcH(1d 273 & 20). &A%
9} 5 YU3HA chlorothalonil® A& WA &37F 1Y benomyle 4$%= A
3t g9E BRIt 284 tebuconazole 149 7HA o2 AP stAS wf 64.3%
°of BIE Hol 743 109 A9 AHert a3Asls o F ASdHh

22} ANdo = HEE AitA oA propinebE, benzimidazoleA] Abit Ao A=
carbendazime< AF&3t9 o™, g 7HE2 10€3 20¢9 = AHslo] 2Ads9. 8
4 169 1093 209 A9 wpAlg At ¢kmd Al7lel 10¢ +4 Age
73], 209 4 AYe F 435 Ak dHAE A= 79 1899 8
24l & 23] AAEAT 12 A W7hA 109 24 A gl 43], 209 3F
Al 285 AP dEelAnh o] Al A= 1A ARl A 23
A A71ES -8 295 JERlYh 19 tebuconazole> 209 (FAOE 2
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3 At A FolAle a3r) 927%2 EHE Rl 893% ¥ WA S3}E
Bl 10473407 43 A3 AHYFEUE $FeAtHad 28). RE& A
A el propinebit 109 7HAo = AR wl, 139} 23 FAF BFNA 96.4%

S} 80.6%°] EIE Hol % F3UF YES Kol FoAY I W x7]d=

bt
Y|
Ny
3
X
o,
ol
i)
i
114
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N,
[
i3
o
o
N
r o
0e]
o
N
A
DO
(@)
e

RE ZAbA 741 @ g92 Beon ¥ 9ol KB A o] FH EbA
wWitel C acutatum®) benzimidazoleZl iAol taljA] v 7FA o] 7] w&Ed E
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3E 20, AbtAl A7 FAo] 313 s W ] WA w X a¥
A2 1+4 A g WX HF4H WA 7H%6)
74 A2 223.8
Chlorothalonil 212.8 49
Tebuconazole 168.5 24.7
Trifloxystrobin 72.9 67.4
Benomyl 162.1 276
10 4 2] 223.8
Chlorothalonil 241.3 0.0
Tebuconazole 169.8 24.1
Trifloxystrobin 63.1 71.8
Benomyl 112.3 49.8
14¢ 4 2] 223.8
Chlorothalonil 239.1 0.0
Tebuconazole 79.9 64.3
Trifloxystrobin 62.8 719
Benomyl 167.9 25.0
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25
® Chlorothalonil
2 2071  @Tebuconazole H
2 5] @ Trifloxystrobin °
% ® Benonyl 29.2 A
n
© 104 O Untreated control (W o
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5 e
a5
SR .
0 - 74.5 814
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R 204 O
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2
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>
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2 10 1 a ™Y C
©
@ ° 54.6
a 5 69.0 @
} ! ! ! g @, , 63
74.4 76.
? +rriiier—m—mr———po———r—————————+—
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Days after fungicide application
g 27, ArAle] AHE 7|7 mEs 15 vAy el wy ks ws(2003).
BE 459 A 7,10, 149 7tA o2 Agdk EAE ey, A=
Aol A F 43RE AEstdlon, BE Age ofAY At EuAY,
o) Artell FAGle] FLS I 43 HAIFA 5.



Trifloxystrobin 10 days

Trifloxystrobin 20 days [ 41.3
Tebconazole 10 days : : 89.3
Tebconazole 20 days F : 9217
Carbendazim 10 days - 67.8 |H1st
52.1 2nd

Carbendazim 20 days F

Propineb 10 days B - G4
Propineb 20 days 74.7

0 20 40 60 80 100
Control value (%)

o
ok
=
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X
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T 28 AstAle] Al 7igke] zE At ag wA ]

1 2= @ @F(2005).
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o ATA A =2Fe 0E ¥ A 25

A A e] WAlE aF JAST AAA F 43] AddAlE Adse] W
Askaar Ak Al A AVEe AA 5 AE], 2 AAs, 2wy A
712 Yol Ay e, BTH €84, X358 23 A¢ propineb, strobilurin
AQl trifloxystrobin, 28] 1 ergosterol A ¥4 A3 A| <l tebuconazoles A14H3}
Z}7kol Al7)o) ARgatSith Wl 7HAl A AlE 2Fe A A oA s 9
Al A g AASHAA s WA AeErtAd AeE AAstaAt st
o}
B Al SolA &t g9k Al 7hA o] AetAl Ae 292 2719 A
716k Jistrl el A el7k ek, HEo] B AdSo At
Bhteh(zd 29). 919 Al Aok el A AeE Blast

trifloxystrobin®] A2 5o wztd &37F ZA vt AL 2 5+ Ao v

£

38

W 2% trifloxystrobing A g gttt sty etE A4 o sl r]e] B B
v Had g HE AdAlE Agstelol adE & 4 AT F AVl BEF A

gatx gom Wy AAFS Wy AV BEAZ ALATT teeE vy

H
propineb, trifloxystrobin, tebuconazoles w2 Hglet= WAIHo] o 15

FgA ol Ao gAY WAl aiE 7 eeA AFPsAT
SEH AT, AN S48 AEY g Ags AnE B, ik S0

59.63 60.6%°] EHE HAI, HF AE dFolAe 6.7 83.6%° &

5 BEYTHE 30). dx AvdA=RE G YAkl A= tebuconazoles 573

AF EAZo) A= propineb$t trifloxystrobing AFE3FA AL & 43 AsAd. I

b3k JFe] gz Al &7 1213 19.0%9] ofF Axd &

g, ekAle] A 717 ARstA]l Rt eAl, AFgAdTdel EAT AARIA= ¢

APe FAsIr & 5 Ye A Lok

AL

S



Bion-M HE& &I MOA EBI
(FalF Hel) (CHE7| M2)) (WE & H2) (L8 £ H2)
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CBNUsystem Y cungyang
CBMNUsystem Gyosan
CBNUsystem Eumseong
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7. Brgosterol A{A As) AFA o 23 SAYTEY AW AT
o ¥4 A9

Fuel A A s mFe WAL 75574 hag AA Ak AWwAE e 20%0] 4
AA s 7 BEAD P Adolth FulolN aFol Was Wa

oF 3001F A=7F Raxe] deul(F=A e dts], 1998), 15 ©@AE oY

o

A A& At Al (Ergosterol  Biosynthesis  Inhibiting  Fungicide, EBI),
benzimidazoled 2 A, B-methoxyacrylated] A So] A5 1 vl EBI
= A #3019 2"HE AFAHS A dAF AFS AT THKoller,
1992). 53] ¥ sz A=A oq Ageds W gA a3t 5 et
ofyel, =2 AmgdE vt 2y A=Al sk E A Afde AE
A7y HatE = e 7t el = @k 3 EBIES AR g8t ) )
T Ol B9t M F3ole 2HE AZALS Adlee L A&
7175 Rol= S5AS M Jdu. ol EBI:= 1981'd ®e bRt
(Fletcher2} Wolfe, 1981)ol A *S A3 &&o] HaE o] Qo] IrF
W i (Schepers, 1983), A A2 519 7 (Stanis¢}t Jones, 1985), X %= 2 7}F4
1t (Steva &, 1990), A7 AL HFo|®w(Elad, 1992) SollAl AL Rl
Utk EBI= =llol A= ojn] vhdzt 15 Ao WAlE flaiA AL E
AL, W FHtoll EBI o] 99 A AlZE EAelA sl gk A &3l "ol
Atk Bazb 7] wiiel, A wde] gk AR At EAgo A 9
g9 Fol dg Ado] dastrt

B ow=Re A Ay 20019 9ol 109 Eob

al

FEvE qyTe Lels

2
Al



7t Bed 29 A AR ALEES T 4F AE

Ao ARSSE 20709 1 A 14709 Ab BAHEAY wF FollA
1 A Colletotrichum sp. 2001-45%Fo] myclobutanil, tebuconazole,
hexaconazole, nuarimole] w34 nx AHIAHESE HATH(ZH 31). Y
prochlorazel] W3alAlE= 0.07 pg/mlzZ & ECy zHG0%] T#AMEA oA gz
Hol= ZhHS Bt ¥ 1794 B+ wkel Z9] myclobutanil, tebuconazole,
hexaconazole, nuarimol®] ™3t 2001-45¢] ECsy -2 1535, 42.7, 34.0, 17.1 pg/ml
oo, 2001-44¢F wlwsk AEA Q2% 183, 56.7, 57.0, 17124 A<
o Hste] 178l A ST E E2 AIAAS yEelWth 18y prochloraz )
ECs & 0.07 pg/m= 47§ EBIOl thejr #a7d o= vebed 2001-44¢ JC24
BuL woktd ARESE EBIO| Uik JC249] ECs #<2 5.8, 02, 02 1.6, 0.2 wg/ml
2, 2001-449F 9 ] EFR A E A

oANA AR Aol dbsiith o thE ARl JC24e EE 2XkoA 2001-45
S} 2001-448h FAFe] oA tehg o], ¥ #Fehe B 25CelA T}
3 Aol el 30T meo| At T Al g = hebge,

ooxZA 39 AF

2001-45% PDACA 5%, 10Y, 1543 wjatele o, 50, 3.8, 3.7 x 10" 7}
/plate2 1§ A YERSTHE 33). 2001-44% 15 7F wiekEld S Wl 44 x
10° 7/plate 109 o] F A Fol FZaFth 2001-449F o] EBIC| thsho] 3t
FAQ JC24% WY VNE e T AFRt g2 g9 ¥AE A

=
5,10, 15¢ 3t wi<dstdS W plated FAE EAHE 7 1037, 691.7, 591.7 x
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® Red-Pepper Apple

100 5 2001 -45 I o 100 5
= 10 v 2 10,2001'45 ->.
g . g
‘5’ (1] \ 4
2 14 A\ 4 g 14 v
o S °
[3]
> 0.1 5 X 014
= T
0.01 4 0.01 §
0.001 T T T T T 0.001 T T T T T
0.001 0.01 0.1 1 10 100 0.001 0.01 0.1 1 10 100
Tebuconazole Tebuconazole
| &Y
o
100 100 4
2001-45» - <
KN
10 [ 10 4 1
—_— N
o vV ® =S
£ o s | 9]
G A4 5
S ° ®0
Z o1 E 0.1 4 [ ] v °
0.01 vv
- 0.01 4 w
v v
0.001 T T T T T 0.001 : : W : :
0.001 0.01 01 1 10 100 0.001 0.01 0.1 1 10 100
Tebuconazole Tebuconazole

a8 31, 239} Aol B8] 3 Colletotrichum spp.?l ©AH T E 2 ergosterol

A As) AatAlel ek ECsoft.
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Table 21 Inhibitory effect of severeal fungicides blocking the sterol
biosynthesis on mycelial growth of Colletotrichum spp. causing

pepper anthracnose

Fungicides/Isolates 2001-45 2001-44 JC24
ECs°
Myclobutanil 1535 (18.3") 8.4 5.8
Tebuconazole 34.0 (56.7) 0.6 0.2
Hexaconazole 17.1 (57.0) 0.3 0.2
Nuarimol 42.7 (17.1) 2.5 16
Prochloraz 0.07 (0.2) 0.3 0.2
MIC!
Myclobutanil >50 >50 >50
Tebuconazole >50 >50 50
Hexaconazole >50 >50 50
Nuarimol >50 >50 50
Prochloraz 5 50 5

a

; Numbers indicate the inhibitory percentage of mycelial growth on PDA
amended with each fungicides compared with that on PDA without
fungicide.

P, Numbers mean resistance factor, which is calculated by following formular;

Resistance factor = ECs of resistant isolate (2001-45)
/ECs0 of sensitive isolate (2001-44)
¢, Fifty percentage of effective concentration

4 Minimal inhibitory concentration
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2, 23 g HEAH 49
Ao ARR3EH 2001-45, 2001-44, JC24°] Al #F ETF FAA HEAAE W
A JEAAT ~"HE A AsAA st g

al
QD JC2401 4 &AE e WAS AT = AATHHE 34). JC24E5 A HF3

al
39 FRE AF A §F syl ARSI} 5U FREE FU@ WAL
=]
0

v ¢ dodv 2y vhE A9l 2001-449F A9l 2001-45+= A
il

vh, o2 Ag A i A

2~HE AP A Aol diste] A Al 2001-459] B & At Al o
e Are zHE AFAE A AdAe] diste]l Al 2001-449F
JC249} vl =St AY Aol =2 Aoz YEW T 21). 53] iminoctadine?
e ECs #2 0.2 pg/ml= 506.6 pg/mQl JC240 wlshe] w9 grofc 1efi}
chlorothalonilel &k EC50 #k2 952.1 pg/me= JC24€F 2001-44¢] w]shd v
=3tk o)A BE g AwA gk A ukgo] s vEidE Aew B
o}, 2001-45+= H3§ 2hitAlel ~HE AFA A Al diste] wx A

(o3

e BolA #es & Ul

o
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Table 22 Inhibitory effect of protective fungicides on mycelial growth of

Colletotrichum spp. causing pepper anthracnose

Fungicides/Isolates 2001-45 2001-44 JCc24
ECsy°
Propineb 10.2% -b 139.2
Chlorothalonil 952.1 61.9 412.1
Dithianon 61.7 33.8 185.2
Iminoctadine 0.2 0.01 506.6
MIC!
Propineb 250 - 250
Chlorothalonil >500 >500 >500
Dithianon >500 >500 >500
Iminoctadine >500 >500 >500

% Numbers indicate the inhibitory percentage of mycelial growth on PDA
amended with each fungicides compared with that on PDA without
fungicide.

> Symbol indicates that the test was not conducted.

¢, Fifty percentage of effective concentration

; Minimal inhibitory concentration.
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2001 F&H a5 A Aol FElgk 2001-45 ¥F+E myclobutanil,
tebuconazole, hexaconazole®} Z-2 triazoleAlol] %3t 2~®HE ATA A A
A ¢} pyrimidinedl ol 43} nuarimolo] Wil = A= wx} A3AS Hola g
A A2 imidazoleAl ol 43 prochlorazol thalAE IS HolA &gk},
Prochlorazte= ¥ 2A3doA A}lg3F myclobutanil, tebuconazole, hexaconazole,
nuarimol 5 ¥ %¢] Cl4-demethylase®] &4 Adlste= oz deA Aot
(Kapteyn, 1994). =43 &3S Ad prochloraz’} ©& EBIo] WA uwxk
AFAHE HolA @ o, A7FFH ol el De Waard(1992)7F 74 W 8L
A= AAH, Colletotrichum sp.ol W prochloraze] &37} ©& EBIo| 1|3}
A A o2 =AY, prochloraz”’l & EBIE 9] wxat A A AHAEr7F A2 At
AY 7hsdel vk olAH FdE 28 VA4S b= EBIE tol wxk A3
& Hol= &AW 5ol thalA prochloraz7h WAk A @S HelA| v At

De Waard(1992)2] R x5 o 7dd M2 EBIVF 7]1<&<2] EBI s}

AGHe erhE AATRTA detel wA AFHES A gE AL B
W oolA® Al2g A4S Hol: EBIY Alwe] 7bsshi, EBIOl ulste] AaHA

S Kol Wit WAl 71€9 EBI ol adgls AiAEs st W
A F= e HAFu Yl mI 2001-45+=  prochloraz®wtoe] ol
Fr Al skl EBIl O3}
Fed R awE JCARYRE e S ®Bolal glof, EBIC thdt A

Aol WA Be duAlE AHEE F dde e AdS B
=

m>'

propineb, dithianon, iminoctadine® #<& H 35

_‘

ARERA 2001-45= A wHFERG ASHo] "ojx = Zem A EA

2001-459] AR A== ARl 2001-443 vlalste] 20T o 25CoA &= =
J



ofgtwl E oAl EBIo ulgh ©Aure] AP wdo] AA wFAEA &
Ao o FEARE 20010 aLFo] E A FEgh e WA EBIo| g
Aggato]l WA wiel EFeA EBIA oiah shAWe] A& By
Hee dad Agolt B A7 A3 2001-45 #5E AHE AT A At
Aol wiate] Aol A He QlojA thE FFEol HlE| d53 Aow
Eb o}

8 1F VAT A RYUHY

7}. Chlorothalonilel] w3t 13 @A T #5A W

oo wAHY Tl Colletotrichumell osjA TAs=H], 7HE =2
NEg AEEHE HYde Colletotrichum gloeosporioidesglal H
7 Kim, 1992). ZLejvt Htolle M e We= FEHe 15
acutatum .2 W3 E o= Ba7F AH(Kim 5, 2003). ol BAH S Uo7
= WATA 45 Colletotrichum®] 37§ HWx Wsl= 3482 v
A AR WAlel glolA w9 Fasith uF SANES dodl= 4579
Colletotrichum-2 ol W} Egol A Abgate 2 F79 AatAld] tgk vkgo]
A =27] wiel, e FH s "Wk st Ao AR 4
TAE Agst=d dolA w9 F8g a<le] AT 5, 2003). AF7HA 4F
Fo BAHT FoAA EFAA M =2 UEZ EAY C gloeosporioides
benzimidazoleA] A7t A9 carbendazim, benomyl, thiophanate-methyl % °ll
sk HpAde] & FoeR2 dEA A &, 2003). AN, HE EAGAA THE
A Bk
Al benzimidazoleAl AtAo] tls|A A&AAFS Holed], AdA] wjAE o] &3
A AolA aEeo] A Al o= Ao ASo] hHE] o AH
A ¢k Aol s stth(Liyanage 5, 1992; Bernstein %5, 1995; Ishii %, 1998;

rr

-

rlo

I
o] ©
= -

i

2 Bu¥E C agcutatume C. gloeosporioides®?} ThH=

>N

Peres & 2002). o] 7 AFolAx BAHYES Ho7= Colletotrichums 7732

Toll mhebA AtAel Wi vkgo] thE7] wiel] Wte] T At Aleke] b
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S, AEa A Fo] D= wAste] tF BAF A SH o o] Fojxjok F}

FAA a5 dAHe WAE A AFEH = AwtAlol= chlorothalonil,
propineb, mancozeb®?} & oWE& AT A9 benomyl, carbendazim¥
benzimidazole#], tebuconazole, hexaconazole 3 72 ergosterol A& A=A
So] 9lom, FHZol azoxystrobin, kresoxim-methyl®} #-& [E-methoxyacrylate
Aol At A7 o] ARG EIL Tt o] T4 Red AuAlES of AR
Bl g o] WAo] AMEE 5 gli=dl, 53] chlorothalonil 1964 %€ A}8-3} 3t
UE AFAEA, W B2 A=olA AEHS BAsts ARESaL vk #HT
7FA % chlorothalonil w®FY U] 72 Sigatoka® (Washington %, 1998), EvlE
9] Alternaria ¥FEH (Davis 5, 1997)3 ®A ¥ (Sanogo 5, 2003), 39|
Cercospora WFH W (Culbreath %, 2002), 49 ©=z74 (Keinath, 2000), 72}
9 (Mayton 5, 2001) & WASHZ] 3 A A Al="S FHst=d
AH&E AL Qlth. 3FAIRE chlorothalonil? #Eo] ThAZE AR&stal e AatAlel] o
A Aol A el A WskE EUHPEE A= gl

Il A= 1980 d el S0l AAF-E Al ik A wWdde =3
of g vk e A&t W =dW BAlo o] &y e FA=AAE
A9l kasugamycin¥ blasticidin—-Sol thet A e wdo] HuHA, 1984
YURE 1990 FWH7bAlE benzimidazoleAl Al ¢l thiophanate-methyl,
benomyl, carbendazim %ol WalA A3dALS Hol= Botrytis, Alternaria 5 °l
gt Barth ddch(Park, 1981; Lee¢t Kim, 1986). 1990 thel] Eo] WA
dicarboximide, phenylamide, N-phenylcarbamates] AtiFAlel gk A 34 H

7 AU Kim 5, 1993). A@dA ol BHad difEe] A= 5ol

Yy
o
N
X,

oo

e 7HA A 7] wimel E A Aol Dol g How

th ZHg 71#bo] SolakA] gk e dtAle] dEd A Tl XARE Kato
S(1997)0] A gt FAHN o] Wtete] I ATo] Wt
st=dl 1 ¥<lo] mancozebY chlorothalonil®} 22 B3 8 AtA|e] AFge ¢

3l A&Adato]l AT Aol obdAE A7 f7 Bk uh & A=
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Hdde A Axet A 7ho] B& 8 At Al chlorothalonilol] gk 13 EF

Y o] Aol WMEEE X E FASle] chlorothalonil®] AR-&o] E oA <]

1) #54¥ chlorothalonildl & Z+4 A=
1999 ¥} 2002\ d ol #2ld 5 erA Wt (Colletotrichum acutatum) F N4 2t
7b At A& AEEke] chlorothalonilell Wit A B4 oA @xkE ARSI
% 3594 B wkeb o] SNU1459F 02KSN8S 10 ug/mlol A 100%<] A}
AdAA qaE Hole A TFE, SNUI8H 02CND82 100 ug/mloll A%
20% olste] A EIAE Hole A FF=E AHEHUT ol A= F
gk Al7]o] 2 - e FF3kell = chlorothalonilell w3t 744 HAZ=7F OES 1o

FaL Atk

{7

2) 94 =4 chlorothalonilol dig 54 W3

= XAbstr] fefA 1999 el e gk 12870
oF 20029 25770 dFE Aol AREEAT A= 4 Aol Ee2lg gAH
9] chlorothalonilell tjgh WH&-2 19 3694 Hi= wvlep o] w9 thekslad
). 500 pg/mbe] chlorothalonils %713k PDA #lX] el dARA o] 100% <+
e A= FF5 19999 30702 dA 2] 23.4%0] o1}, 20021 o = 8971
B 346%E AAdte] @A fFo HlEo] 20021 0] 1999 Bt} = Qkth HEgh
500 pg/mle] chlorothalonilS #7Fgk PDA #lX] el TAAES A& o]
60% olstZ el 79 BEX 19999 29.7%°] et 2002 ol &= 14.8%
2 ZFaste], 500 ug/me] chlorothalonilell €814 100% A5o] A& 59
v & ®islel Ut A0E Ak T3 Aol A& WA el st 500
rg/mée] chlorothalonil®] vt AR A& 1999 el 74.2%0 A1 2002 ol

T 80.6%% HitHomi ok AEstel AA wF e a4 AmvE SUbeE

N

r&
NE
o
4
o,
o,
22
o

¢

-

FE BHAAT, SAFZ = FoAE AT ol AHH AR Al7]el mE 1F
et ¥4 9] chlorothalonilell ot 7H-A A X=& 1999 H.th 20023 ek 57}
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dol A= 4 AR Aol7t e As & F AATHZH 37). B71/
=
[e)

o]
ol 4 1999 el AT eA e MICFS] 500 pg/mb ©]4, 50 - 500, 5
- 50 pg/meel FFe] W& 902, 4.9, 49%°lon}, 20020l 277, 229,
133%& AA Wstatdon, 05 - 5 pwg/mel #Fe] HIEE 361%= Fsd A
o 9tk a9tE WigE EHGETAA Qe 5 MICHS 2Abs)
W, 19999 elli= 500 pg/mé ©]/¢Ql wF] M]&o] 53.7%°]iL, 50 - 500, 5 - 50,
05 - 5 pg/msl 2 vl 195, 122, 146% =2 ZA=E vk 22y 2002 ol

o

= 86.8, 8.9, 37, 05% %, ¥& MIC#S zte #F9 vl &o] AFsle o= B
AL & 5 A ol A¥E &
Az BH A3 chlorothalonil AHE &3 HI=gE o3 = e, 471/44
3 AT AYEroE 233 Ad % DA chlorothalonil & §AF3E 24

N4e e mEg Al Agel BRE Ao FHAh ELgolAe

oF AL mol T wlgo] F7b
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U, B3 8§ AdA 9 ergosterol BEFAH A3 ATAd dFd 13 BAH
A ZUET

)l
o,

Av) ol oA FYel Aakgel S @ del: okt wEe] 9@
% olobleA % & gtk AR ABYAF AR kA o
e AbgEA WA 4B AN B, Aol web vhEAum, Assh B%

-

of e HAFANE HalF Aol oJF £Ao] 97%9 100%0] LHThL @
o iy A dFet 2 ZE AL AT 275, 357, 30.4%¢°) o] &1,

olAH T Fofol T AN LBHAY HE&E Aol Aol A

AEHS WAlet= ARgste Al daiME B AFA o] T
Hol s 9tk Ogawa 5(1983)0] Harsh GA| AtAel] tigh Aakd 2
o] &l A=HAdE e 1009FS A3 Fdrtar itk el A= 1980
ol o] RE Aol e AFd AT Edol| g Buvt e
7] A1zttt v =Ey wAo] o] &= dAELAES Al kasugamycinZ}t
blasticidin-Sol &k A &gl d@eo] Bauslar, 1984 ¥ 1990d F 17}
A& benzimidazoled] A+ #]Q1 thiophanate—-methyl, benomyl, carbendazim 5 °lil
A ABAHES Hol:= Botrytis, Alternaria 5o W3t B 17} Ak (Park,
1981; Lee®} Kim, 1986). 1990:dthel] Eo] WA dicarboximide, phenylamide,
N-phenylcarbamateA] 2t Ao digh A3 Hu7b SIEdth(H &, 1993). A3

SAE 7HAA A7) wEel E A
A ATl Aol Fdg ow g Urk Z§ 7)ol HolakA| Kk

B35 & A et A3tg 23 2AE Kato 5(1997)0] 72 Wl 4
chlorothalonil®} #-& H &8 AA|o Al&o] 3] AgAdo] &3 Ho] of

UAE Ak @ wat ek

Dekker(1995)+= o] 2lgt Al AFA wAlE sdsts woez A ¥
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ol tiek AN ZUEE, ddAlE ol &sh= WA AANA HdEE ol

Wor wal, Ag7)ge] e AdAle EF Et w5 A o Were oo

& At A 9 ergosterol BEE A& AdAlEol FE AMEHIL Ak AW W
Aol o] AFEdIL UE ergosterol BFA A A= 1980WF T ZWHEE
ozl 7kA e A=W WAE A AHEEH fow, AAA R AV

(Erysiphe, Sphaerotheca, Uncinula 5), Venturia, Puccinia, Septoria 5 %<
AEHYTA A o] HAEATE Hivb 9 th(Fletcher and Wolfe,
1981; Schepers, 1983; Stanis and Jones, 1985). webaA] oA 113 A
Aol AFRE I g HEE A9 ergosterol BEA A AdFAI 3
FHE Holw A&HFHowm ALGHE I, ARG WATe TS dtr] fsiA =
Eao Ao WYqtel] ik RuUE el st # Aol AE 19999 ¥ 2002
of F Awj EFolA AR Aol A HIFTE A9l ergosterol
A Ao g RUHES AAste], A ¥ A ke AatAle] oig
ZAbstarzt st

o] Aol MatE = A, Aol EdsA=A

mlm

1) A=A AT 25 dAPd g &4 ZYEHH
A= aFAe) A1 e 1999 2 20021 ol =2 gk 130709k 2587 w55 A&-3ho]
gA o] WAl AR o] &Ei= A diste] A wd HEE EAFES
b 1% 38 A HE AP Zo] 47kA o] HE & AirA FolAl dithianon,
chlorothalonil, propineboll ths]A+= 200230 Had HYro] 1999 &3k
TR e ECo#te ®olal itk A3l AHEd WA #Fe] ECsosk e
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HitS vaste] Holx 1999de] #Eld o9 dithianon, chlorothalonil,
propinebol] et HA T ECs#k2 57.7, 241.0, 368.7 pg/mi1dl H]&}e], 2002132
FELS 371, 1062, 1056 pg/mE HHth I8} iminoctadine®] 7%+ 19991
o] TF7F 121.0 pg/mlE 2002139 Hit ECswke! 164.0 pg/mlEth SrA el
g2 A4 7R a8 AFASE 24 iminoctadined] st A W o] A 3}
Z7h8be A4S wo Fa gtk 200299 #FES A9 HR2 FA3)d
B S8 2o B3 HYFEo] chlorothalonil®t iminoctadineo] w3k 7+
Fge] e Adun "Holxs Aow ystwti (I 39). vl A7) Ao

A 2 GARTES F FR BE g ddA EF

/\g o

==

fr

o
Aggdo] oA =, & A 9 HEVF ol dE E=uE S &
th. Iminoctadineo] tigr WA e] W2 F&H T, B&E Ad AY
AN el Adtets, F Aol Trteke @S Hola Q7] wiEol &4
Hel 271 WA AMgshe RE§ AdAlZE Ao upEbA dEbxol @ o=
Ay 7} gk,

Tebuconazole, hexaconazole, prochloraz®} 7o)l ¥
A et=(EBD AatAlel tig @At daAd A=E 2ASATHE 40).
Fig. 3814 HoF Ho& Aot 27 ergosterol A A AT A o
ek 74 dFEe ECska 1999del wlsl 2002l Awb oz dgadivt
1999 7 2002l #e]d EE w59 Ht ECska tebuconazoleol o afA =
0.089 pg/meoll A 0.15 pg/mt= 1.7¥) 7}, hexaconazole= 0.483 pg/mlolA 0560 ug/
m 2 1.2v]7}, 28] 3 prochlorazE 0.038 wg/méol A 0.06 pg/mE 1.6¥1%) A3}
Ak 2002 AAFe 153 BAWES] prochlorazel WE A HAEE A

WE vaste] mY, nEE HEAC U el ARHYN F2 Aol @

l

FJU

9] ergosterol A&

Fo g5A ARt b wgon, 9, 49, A% SAA 2I% aAu
o F44 Amsh A dehguh 200299 @AW #FE 4719 29 AGu
L EE, 48, AW, A% 5 1FE Bol Auste AdelA gyl As:



prochloraz®} 72 ergosterol A3 A A Ae] Ab&o] EF Ao H]ste] Wl
=
a9 397 41914 B oupep o] A e uwpgt AtAled oig A A =T

A YEE A8 AL 72 AelN Agaes ArAe] EH7 tars

=) o) =
s gte Aoz

AN
e

AL ofdE & Aok =3 AL A7 AYGoA B AP TES B A Y
oA B3k Wt vl HE & A ergosterol A Al At A
B

dol =/ dEga, S5, 39, A5, A9 A fgaeidol "ol=
[e=]
-1

Lo

AL, nFE DR Ausis A9 H@A gl e Adun gus
A0E 4B 5 Ak WA e ARA nFE At Aol

3149 A%k g YA AAZL WEA FYsojofd Bast 9l
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2) THAA £ 13 AT AF A W ZYUEHH
SHe aF AuiAelA 2002 7, 8, 9€ell GEA EYE St @A

s A & 4 AAJTH ™ 42). Propineboll thdk 7, 8, 9¥o] Ed BE
ECsofk 4365, 204.2, 854 pg/ml& 37§ dolet= Afolo] At
Aol digk wWAdde] ECswkel 5Huiy stk 28y tebuconazole,
hexaconazole, prochloraz®} #Z& EBI A5 371dolgls ©@713F &9k
el 71=e 4709 Bog A g BATY e AR Wsinks
& Z9 AolE S F ATHH 44). AVIHE
S8 At Ale} ergosterol AEA A Ao thdk el FRolAel TAL
A oA s wlaste] Brh(d 433 45). 7€5e e 02]JB073%
02JJ01 8¢} 9¥e &gk 02ZB17¥ 02]J13, 02CS23¥ 02UU22R. U= A3
of AMES A7kA1 9] W5 & A RFel fisiA ure EAF A AES B
Ak T AWt ECsakol AMFT Al7lel weka FakAl AskEl propinebs
1000, 100, 10 ug/ml2] propineb-PDA WA R5oA 7€ EZ 3t 02]JBO73}
02]J019] FARAE A&l 8€¥ 9€e] #E3 FFHT vty 13y 8¢
I 9ol AFEF dFF H ECsrkel & AolE Hol# 49k dithianone,
chlorothalonil, iminoctadine &< 1000 wxg/me] AbwA] wX|o 4wt 02JBO7=}
02]J01°] wt& AAE&ES RS ¥, 1002 10 pg/me] AtA| wjx|eAe] 5
7kl zol= =LA YERUYA @ gtl. Tebuconazole® hexaconazoleg 10, 2.5,
0.6, 015 pg/mte] %%, 18|31 prochlorazE 1.0, 0.1, 0.01 pg/me] &%
PDA wix]el H7bstar, 787 8¢, 9€o] #&3 #F ZtdolA dog=z A
sk 020A037} 02]JB04, 02ZB16% 02CO17, 02DM23%} 02CB27E5 HEste Z 4+

A #AF A% oA mHsh 27t #Fol oW JFe T AF A
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9. Benzothiadiazole® 113 &4 Y WA &3

Benzothiadiazole(BTH)S 2 & Aol A t}oksl A EwW o] tfdte] A3AS
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BTHS] 124 %(2003) A 3olA oz A2 79 11YFH 43 A2
propinebt 8¥ 64 89 25 9] 2xke} 3ak FAboll A 73.9%¢°t 66.8%9 WA
g5 BATHIE 46). o] W FATAME A vl 50.2% 72.3%7}
AW to] ZdE o] Wuke] Yebd Aow ZAEAT BTH 340 159
307 A AgsA S W, 23 ZAFAA 44.8%, 183l 3%} ZAFo A
= 107%9 232 =2k a8y 59 129 35l A Agsta 69 8Uel
AAE S A= 7677 23.4%<] B @A Z77F A0tk Probenazole2] A
o= BTH &9kAlek vs2dh Aol WAl 235 wol Fa Ao A4
3l o] f = & = fIAVH tricyclazole® FE A A AHyurS AAE A7)
FHE AAL A AdE £9ste] AN ARy dEd 23E Btk
Tricyclazole®] 7% 3Fol& th& Ao AHeF+E3 a7t
3ttt A= BTH £3%A9F probenazole tricyclazoled 1xtd=e] ¥7 A9
A3, a3 gAe] WS 257 AAAT = A7 e Aoer AzhE.

BTHS] 221d(2004)% A gl A= txad A= A2 g propinebe] A7l
M A gk WAl s ol B o UATHH™ 47). BTH &34 9]
AAAZ Y} ESFBFTAHYANAT BE FAA 7)o A &35 RYAR I 8
H7) vhg- wu)stdet 22 Al BTH E¢A12 #2 AA AgdA 713 =
2 459%9] WA Ea9E B 23 AoA s FAE T Uy g W
o, AL A A7I7F ol FEd WA a3E = 7 flSlth

rﬂ

il

i
.

Ho

#4387z

- 125 -



100
——REET |
A PP (TS
B 1 i I et
——Eirn -kt e ]
— B Ty
ﬁ & —0— dilzemals + 1
—i— A P
E
21:. -
512 6B 4 e B/ 825 09

¥ i t ottt

R =4 s 1 T
a9 46. BTH &% A9}, probenazole, tricyclazole?] FH A A9 FH 3 XA
2 AdAge] =% uF w@AWe] oigk WA &3 gix AdAEs
propineb& AR&3Ior, 7€ 11¥4HEH 10¥ A2 43 AHE3A
ARERE At AlE 59 129 FEHE A Aol 2 AR YRR 2AT &
Aol FEE 3024 HAste]l Astdde. dF AdHAeE £33 Aol A

698Ul £ ALE M FER FHA

’R
1:1[0
U.d
=2

- 126 -



e

40,00

20,00 5

fad

10,00 4

—a—RBTH HE 1%

~--a-- BTH 2 37
-+-BTH S RYA+E A=
—i— Frehenazole 2 2

vl Probenezole S8 4E 3

—a— Tiicyclazole S8

o Ticwclazole SR 3|

- & - Ticyclazole REHI+EUBS
—i3— Propineb

—o—=Hal

--ar — Probenezole & 2 I +E LSS

0,00

1EHT. 28] 2xE, 9 3thE 24 4xhia, 9%
TAIAL2]

O3 44 BTH =W 3, probenazole, fricyclazolel| §#2 &7 H2I2 287 & QM2 222 D1 SHEH O
BN 2 (HE <22 prophebE AHESITIZM, TR IEFH 0% 2EER 43 H2MNE GE 110 7R
B I SaRE

- 127 -



BTH® 3xd%=(2005) AdoAE BTH &84 4Rdx 9 EaF A
=3

o] NS 24 Al propinebet Bl EFHTHIIH 48). 7€ 29¢e] 23 =

AL Apell A 3 HA Ao A9 587%9 WA ans, EYHT AT
A= 715%° s BT F 3del 23X xFAFe] A3 BTH E3A =
aF A Al FEAA A" e A Fo EG BdFA el oA 7dE

E
N 8ARAAE 1F @AW WES AT + dE BAEF RlFAY 1
!

gy 8¥ x5 AWM e 2 2t 9438 #Haskd

- 128 -



——BTH 72 &X| —4—BTH E&3F —M— Propineb == 72|

100

80

60

%=(%)

2

=13~

40 1

20 1

1XH(7. 27) 2X}(8. 9) 3xH(8. 23) 4X}H9. 9)
ZAMI7]

9 48 BTH 3419l 31 A Aok B #5 Ao a5 @Al

&

WA mt,

- 129 -



=002 7| =

ool or O CE A XK T o T
X TR Yo e o " ~ T oI o o
Qﬂ - 0 1;0 — M = X =0 ~
) T = X 1__/| o 3 oﬁa Xl
ﬂM ) Y wr or = W oo o N
- iy . 70 B R T .
g dM & o o T MW o - Wo = X
(=) ali s = L = <7 oy
[y KR N o T g
oo W " = iy & T T oo
= N o o Nd <
T GO - ® L Eg i
o = T o= 2 | ulr
T 2 o - % 1__/| wm o1 MM __Arw o % -
S —n = T N ol T 2
T 5T z o Lo o X %
T S S = BB 2 e LN o W o
JHL Q g ! ;Inwﬂ N ;OL ~ 0 ‘D| —
S w S i Tz o O o N T
< w op =0 o — ™ T -~ M N3 H
CS w —_ o i S = ﬂA - =0 ol
o Ok h 7 PR s by 8D N
Moo o F ' KT § T Iwowwy %
ks OC —_ e ‘uAl N_l w ‘m_H £} _ o O# 00
I I &l = o S T fy
OB o XL - oo o o 2
5w T oy o o < g i oW R £y
! = -0 _
o m oa s Zow T T Yo o = do
£} R 2l g X T S = B X R E c3
O G — ®m E N ® S o T ™ _
X mo m O_ ~ N ;On# —_ = _ZH —_ ~ OﬁE 3
B 0% 2 . o . < b °
Eo WI ﬂ_o% mmu AT Wi o — N o ﬂl Fw EE vi # R io HAI
) o 0 v T s ol — =0
o ny Eo X o) = m JH RR N = o — X
o )T = X W 0 =
o g OO c B m o~ s s oe T T
®oH L= B o £ & 2L il N o= ) iy
T B o A o) =) ™ N _ o) i 3
wox Wi B = T ! o o Mo o
- Pw ™R dp N B GG - mm o) R w B N
- - . —
How T o < HOW g o R Ao m 1 o H
— of Mo of o HR OB T o B T me R <

olelg A EgelA e

Al
Gigeh=

o]
oa
[$)

[e)
SE

el A

=

- 130 -

i

el
Ao}

-
X3
b
. .

cellophane®}
=2

[e]

RN
Ayt el

o

A=

[e)

.

Trifloxystrobin

tebuconazole



ATt

S

Zpd el ol &

A=

39tk CBNU systeme &

CBNU system< ¥

K
<t

o
50

Bo

il
ﬁo
nze)

ojn

X
=

N
0

X

‘_uwmo

o)

Aol AtAl RUE Y

!
-

& Aol

ol

090
il

At Aol o

A=

27HA ol ot

947 % &

A F A 2]

5} o

3

A A €]

Al

ol

101
s
ﬂ
)l

o

ol A

<H
o

2
B
o)

o

il

th At Aol of

~
.50

ol

el

g 7

AR SSENE R PE

ol

N
™

=
=

) &dolA el

- 131 -



Adaskaveg, J. E. and Forster, H. 2000. Occurrence and management of
anthracnose epidemics caused by Colletotrichum species on tree fruits crops
in California. p317-336. ed. by Prusky, D., Freeman, S. and Dickman, M. B.
In Colletotrichum host specificity, pathology, and host-pathgen interaction.
pp393.

Adaskaveg, J. E. and Hartin, R. J. 1997. Characterization of Colletotrichum
acutatum isolates causing anthracnose of almond and peach in California.
Phytopathology 87:979-987.

Bernstein, B., Zehr, E. 1. and Dean, R. A. 1995. Characteristics of
Colletotrichum from peach, apple, pecan, and other hosts. Plant Dis.
79:478-482.

Beynon, S. M., Coddigton, A., Lewis, B. G. and Varzea, V. 1995. Genetic
variation in the coffee berry disease pathogen, Colletotrichum kahawae.
Physiol. Mol. Plant Pathol. 46:457-470.

Brown, A. E. Sreenivasaprasad, S. and Timmer, L. W. 1996. Molecular
Characterization of Slow-Growing Orange and Key Lime. Anthracnose
Strains Of Colletotrichum from Citrus as C. acutatum. Phytopathology
86:523-5217.

Buchenauer, H. (1987) Mechanism of action of triazolyl fungicides and related
compounds. pp.205-231, In Modern selective fungicides : properties,
applications, mechanisms of action (ed. H. Lyr), Longman Scientific and
Technical, Harlow, United Kingdom.

Burland, T. G. and Gull, K. 1984. Molecular and cellular aspects of the
interaction of benzimidazole fungicides with tubulin and microtubules.

p299-320. ed. by Trinci, A. P. J and Ryley, J. F. In Mode of action of

- 132 -



antifungal agents. pp405.

Cormrod, J. C. and T. R. Hawkes (1995) Screening practices in the
agricultural industry. pp.97-107, In Brighton crop protection conference
-Weeds- 1995, England.

Culbreath, A. K., K. I. Stevenson and T. B. Brenneman. 2002. Management of
late leaf spot of peanut with benomyl and chlorothalonil: a study in
preserving fungicide utility. Plant Dis. 86:349-355.

Davis, R. M., E. M. Miyao, R. J. Mullen, J. Valencia, D. M. May and B. ]J.
Gwynne. 1997. Benefits of applications of chlorothalonil for the control of
black mold of tomato. Plant Dis. 81:601-603.

Dekker, J. 1995. Development of resistance to modern fungicides and
strategies for its avoidance. p23-38. ed. by Lyr, H. In Modern selective
fungicides. ppb95.

Denoyes, B. and Baudry, A. 1995. Species identification and pathogenicity
study of French Colletotrichum strains isolated from strawberry using
morphological and cultural characteristics. Phytopathology 85:53-57.

De Waard, M. A. 1994. Resistace to fungicides which inhibit sterol 14a
—demethylation, an historical perspective. In: Fungicide resistance, ed. by
Heaney, S., Slawson, D., Holloman, D. W., Smith, M., Russell, P. E. and
Parry, D. W., pp. 3-10. Nottingham, Britain.

Doss, R. P, S. W. Potter, G. A. Chastagner and J. K. Christian (1993)
Adhesion of nongerminated Botrytis cinerea conidia to several substrata.
Appl. Environ. Microbiol. 59:1786-1791.

Elad, Y. 1992. Reduced sensitivity of Botrytis cinerea to two sterol
biosynthesis—inhibiting fungicides: fenetrazole and fenethanil. Plant Pathology
41: 47-54.

Fletcher, J. S. and Wolfe, M. S. 1981. Insensitivity of Erysiphe graminis f. sp.

hordei to triadimefon, triadimenol and other fungicides. Brighton Crop

- 133 -



Protection Conference: Pests and Diseases 2:633-640.

Forster, H. and Adaskaveg, J. E. 1999. Identification of subpopulations of
Colletotrichum acutatum and epidemiology of almond anthracnose in
California. Phytopathology 89:1056-1065.

Freeman, S. and Katan, T. 1997. Identification of Colletotrichum species
responsible for anthracnose and root necrosis of strawberry in Israel.
Phytopathology 87:516-521.

Freeman, S., Katan, T. and Shabi, E. 1996. Characterization of
Colletotrichum gloeosporioides Isolates from Avocado and Almond Fruits
with Molecular and Pathogenicity Tests. Appl Environ Microbiol.
62:1014-1020.

Freeman, S., Nizani, Y., Dotan, S., Even, S. and Sando, T. 1997. Control of
Colletotrichum acutatum in strawberry under laboratory, greenhouse, and
field conditions. Plant Dis. 81:749-752.

Freeman, S., Katan, T. and Shabi, E. 1998. Characterization of
Colletotrichum species Responsible for Anthracnose Diseases of Various
Fruits. Plant Dis. 82:596-605.

Freeman, S., Shabi, E. and Katan, T. 2000. Characterization of
Colletotrichum acutatum Causing Anthracnose of Anemone (Anemone
coronaria L.). Appl. Environ. Microbiol. pp:5267-5272.

Freimoser, F. M., C. A. Jakob, M. Aebi and U. Tuor (1999) The MTT
[3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide] assay is a
fast and reliable method for colorimetric determination of fungal -cell
densities. Appl. Environ. Microbiol. 65:3727-3729.

Fujimura, M., Kamakura, T. and Yamaguchi, I. 1992. Action mechanism of
diethofencarb to a benzimidazole-resistant mutant in Neurospora crassa. ].
Pesticide Sci. 17:237-242.

Guerber, J. C. and Correll, J. C. 2001. Characterization of Glomerella acutata,

- 134 -



the telepmorph of Colletotrichum acutatum. Mycologia 93:216-229.

Hadden, J. F. and Black, L. L. 1989 Anthracnose of Pepper Caused by
Colletotrichum Spp. Proceeding of the International Symposium on
Integrated Management Practices pp.184-188.

Ishii, H., Iwamoto, S. and Nishimura, K. 1998. Comparative studies on
fungicide sensitivity and other characteristics in Colletotrichum isolated
from various plant species. The 1998 Brighton Conference-Pests and
Diseases pp. 529-534.

Kapteyn, J. C., Milling, R. J., Simpson, D. J. and De Waard, M. A. 1994.
Inhibition of sterol biosynthesis in cell-free extracts of Botrytis cinerea by
prochloraz and prochloraz analogues. Pestic. Sci. 40: 313-319.

Kataria, H. R., Verma, P. R. and Gisi, U. 1991. Variability in the sensitivity of
Rhizoctonia solani anastomosis groups to fungicides. J. Phytopathol.
133:121-133.

Kato, M., E. S. Mizubuti, S. B. Goodwin and W. E. Fry. 1997. Sensitivity to
protectant fungicides and pathogenic fitness of clonal lineage of
Phytophthora infestans in the United States. Phytopathology 87:973-978.

Keinath, A. P. 2000. Effect of protectant fungicide application schedules on
gummy stem blight epidemics and marketable yield of watermelon. Plant
Dis. 84:254-260.

Kim, B. S, T. H. Lim, E. W. Park and K. Y. Cho. 1995. Occurrence of
multiple resistant isolates of Botrytis cinerea to benzimidaole and
N-phenylcarbamate fungicides. Korean J. Plant Pathol. 11:146-150.

Kim, B. S, Park, H. K. and Lee, W. S. 1989. Resistance to
Anthracnose  (Colletotrichum spp.) in Pepper. Proceeding of the
International Symposium on Integrated Management Practices pp-184-188.

Kim, J. T., S. K. Park, W. Choi, Y. H Lee and H. T. Kim (2003)

Identification of Colletotrichum spp. associated with pepper anthracnose in

- 135 -



Korea. Plant Path. J. 19:331.

Koller, W. 1992. Antifungal agents with target sites in sterol functions and
biosynthesis. In : Target sites of fungicide action, ed. by W. Koller, pp.
119-206. CRC Press, Florida, USA.

Lee, C. U. and H. H. Kim. 1986. Cross-tolerance of Alternaria mali to various
fungicides. Korean J. Mycol. 14:71-78.

Lee, C. U. and Kim, H. H. 1986. Cross—tolerance of Alternaria mali to various
fungicides. Korean J. Mycol. 14:71-78.

Liyanage, H. D.,, R. T. McMillan and H. C. Kistler. 1992. Two genetically
distinct population of Colletotrichum  gloeosporioides from  citrus.
Phytopathology 82:1371-1376.

Liyanage, H. D., Mcmillan, R. T. Jr. and Kistler, C. 1992. Two
genetically  distinct  populations of  Colletotrichum  gloeosporioides
from citrus. Phytopathology 82:1371-1376.

Lyr, H. 1995. Selectivity in modern fungicides and its basis. ppl3-22. ed. by
Lyr, H. In Modern selective fungicides -Properties, Applications,
Mechanisms of action— pp595.

Mayton, H., G. A. Forbes, E. S. G. Mizubuti and W. E. Fry. 2001. The roles
of three fungicides in the epidemiology of potato late blight. Plant Dis.
85:1006-1012.

Ogawa, J. M., Manji, B. T., Heaton, C. R., Petrie, ]J. and Sonoda, R. M. 1983.
Methods for detection and monitoring the resistance of plant pathogens to
chemicals. ed. by Georgiou, G. P. and Saito, T. In Pest resistance to
pestcides. Plenum Press, New York-London. pp 117-162.

Park, C. S. 1981. Studies on fungicide resistance against rice blast disease.
Cooperation Research Rept. No. 81 ORD, 20pp.

Park, K. S. and Kim, C. H. 1992. Identification, distribution and etiological

characteristics of anthracnose fungi of red pepper in Korea. Kor. ]J. Plant

- 136 -



Pathol. 8:61-69.

Peres, N. A. R, N. L. Souza, S. E. Zitko and L. W. Timmer. 2002. Activity
of benomyl for control of postbloom fruit drop of citrus caused by
Colletotrichum acutatum. Plant Dis. 86:620-624.

Sanogo, S., R. E. Stevenson and S. P. Pennypacker. 2003. Appressorium
formation and tomato fruit infection by Colletotrichum coccodes. Plant Dis.
87:336-340.

Schepers, H. T. A. M. 1983. Decreased sensitivity of Sphaerotheca fuliginia to
fungicides which inhibit ergosterol biosynthesis. Neth. J. Plant Pathol. 89:
185-187.

Sherald, J. L., N. N. Ragsdale and H. D. Sisler (1973) Similarities between the
systemic fungicides triforine and triarimol. Pestic. Sci. 4:719-728.

Shi, Y., Correll, J. C., Guerber, J. C. and Rom, C. R. 1996. Frequency of
Colletotrichum species causing bitter rot of apple in the southeastern United
States. Plant Dis. 80:692-696.

Skehan, P., R. Storeng, D. Scudiero, A. Monks, J. McMahon, D. Vistica, J. T.
Warren, H. Bokesch, S. Kenney and M. R. Boyd (1990) New colorimetric
cytotoxicity assay for anticancer-drug screening. J. Natl. Cancer Inst.
82:1107-1112.

Slawecki, R. A.,, E. P. Ryan and D. H. Young (2002) Novel fungitoxicity
assays for inhibition of germination—associated adhesion of Botrytis cinerea
and Puccinia recondita spores. Appl. Environ. Microbiol. 68:597-601.

Soeldner, J. K. Christian and L. E. Fukunaga (1993) Adhesion of germlings of
Botrytis cinerea. Appl. Environ. Microbiol. 61:260-265.

Sreenivasaprasad, S., Mills, P. R.,, Meehan, B. M. and Brown, A. E. 1996.
Phylogeny and systematics of 18 Colletotrichum species based on ribosomal
DNA spacer sequences. Genome 39:499-512,

Stanis, V. F. and Jones, A. L. 1985. Reduced sensitivity to sterol-inhibiting

- 137 -



fungicides in field isolates of Venturia inaequalis. Phytopathology 75:
1098-1101.

Steva, H., Cartolaro, P. and Gomes da Silva, M. T. 1990. Tolerance of
powdery mildew of SBI fungicides: situation for 1989. Phytoma 419; 41-44.
Talhinhas, P., Sreenivasaprasad, S., Neves—Martins, J. and Oliveria, H. 2002.
Genetic and morphological characterization of Colletotrochum acutatum

causing anthracnose of lupins. Phytopathology 92:986-996.

Vinnere, O., Fatehi, J.,, Wright, S. A. I. and Gerhardson, B. 2002. The causal
agent of anthracnose of Rhododendron in Sweden and Latvia. Mycol. Res.
106(1):60-69.

Washington, J. R., J. Cruz, F. Lopez and M. Fajardo. 1998. Infection studies
of Mycosphaerella fijiensis on Banana and the control of black sigatoka
with chlorothalonil. Plant Dis. 82:1185-1190.

Wedge, D. E. and B. J. Smith (2000) A microtiter assay shows effectiveness
of a natural fungicide for control of Colletotrichum spp. Phytopathology
90:583.

Ypema, H. L. and R. E. Gold (1999) Kresoxim-methyl, modification of a
naturally occurring compound to produce a new fungicide. Plant Dis.
83:4-19.

WHA, ol 2002, aF wAe] Iy QE) 54 AEH AT 8:120-123.

Z334. 1995. BenzimidazoleZ] % N-phenylcarbamate 7l

iAol oF AP ARFTFowel WA BRI

AW, vre$ ded, %339, 1996. Dichlofluanid A &4 AW Fgolw
(Botrytis cinerea)®] A4 4 2 Ao A3 58 vl sk

B ehs] A 12;415-421.

WA Z23 o]l &4. 1998. Colletotrichum gloeosporioides®] <3+ 27 A o]

SA . gk 2 2] 3] A 14:358-360.

- 138 -



1986. FE-A Y Colletotrichum gloeosporioides Penz.
B, 2003.

1992. Colletotrichum gloeosporioides Penz.ol| ©]

2] 8} 3] %] 8:213-215.

=3

=W gs] A 2:107-113,

]

A
&l

ERSEE]
oI, o]
i

=

’
’

g3t
27
A7

)8

)

e

or

Ho

ﬁ
;Q‘.‘_
)
Iz

0
o
o
G

O

X
!

x
el

3}

o 2]

Fr. 1998. Colletotrichum gloeosporioides

2] 213 7] 14:614-617.

3] #] 7:159-168.
o] 2

2k A A 1A

3}
of

&4

A
&

=

ol

.

Colletotrichum gloeosporioides

. 1993. Colletotrichum gamiicola®t C. caudatumo®] <] 3%k
2] 8k 3] #] 9:226-231.

, A8, ol%F. 1997

Tor

!

4:325-331.

oot

HHA] .

jai
=

d

il o

2003. §-@vel @rlekAge]

T,

W)
70
wir
"
;Oﬁ
o
‘WO
=K
A
i

1992. =)

.

Ao

7D

]

ﬁo
or

q

73

Ag ?;sj]-

=
=

LA Colletotrichum

AT 2

ki3

L AEY AT 8239-244
9]

[e]
=
al

%
A

A
o

o

- 139 -

. 1996. Colletotrichum gloeosporioides®] <
2] sk 3] #] 12:455-458.

Bl. 2002. 1FA] Hg

1%
197

’

A4

, A

Ef
A& At Ao 3k 74
gloeosporioides Penz.ol

5:262-270.



A1

]

&

i+

al

}

3
s

&

A719E e ©

, Ol &Al, g8, Fo|f. 1987.

ol

il

T
!

o

i

Colletotrichum gloeosporioides Penz.o| o

283 2] 4:290-296.

o

puzel

10°

1992. Procymidine, Vinclozolin, Benomyl®l] #

]

o -3,

el
o
o

41 Plasmid.

3}

Hgolgte] T2 A

aLs

2%

=7 ol A

ki3
2] 834 12;156-161.

. 1996.

s
do
N

A

ok

o

il

. 1995, 115 &4 ¥ 7 (Colletotrichum spp.) 2]

ol
A
o
ol

Gl

™

Tor

R

o

94

hul

3t Phytophthora capsici 5%

o) <] el A 22

S

:1‘7_2

. 1992.

A Metalaxyloll o

Ak
=

zel

te)
X
B
o)
o
mo
oo
=0

veel

X
TH

~
.60

ol 8} 3] %] 42:389-393.

Tor

1997. Colletotrichum liliacearum®l <

A] 13:295-298.

o]+ %.

43t ol

&

ol yite] el A

113 ¢

o] A o]

-@—l_
2] 83 %] 12;150-155.

. 1996.

e

olo

A

W
4o

Tor

A

5}

. 1994. Benomyl®l A
2] sk 3] x| 10,270-276.
2002. Fungicide Resistance of Monilinia fructicola Isolates Causing

2] 11;128-135.
o] e, vhA g

AE .

al¥

Tor

Brown Rot on Stone Fruits. &5 oj

b AR A,

k]
pl

1992. Colletotrichum gloeosporioides Penz.ol| 2]
- 140 -

37,

xg;;]z%y A



AR, AgH, #AAAH ZFA (1999) oA FTFHE in viro BE FAAEANA

%34 (2000) Saccharomyces cerevisiageE ©] 83 &&
A &% AsAl HAW, dtats ks A] 4:52-59.

Lo, 1995, F, ® % HFoM 2 @AM TRe B4 YA

Metalaxyl A&7 % 44 24 o

F:*.J

(Phytophthora infestans)®] % -$¢
(Fitness) Y]l % Dimethomorph®} Chlorothalonilell 2]3F HA)|. =2 &1 g
gt3] 7] 9:31-35.

A B e e x|, 1998, Sk A EH - sl F - xR Ak AI3¥ ppil04-107.

H ARG ety . 1997, faby e a e (25300 P141-147.

PR, BRZR, AMEOI, BAE R RN (2003) BRIAIRBL BRI O BEEHIICE T 5
N7 T L RIS B O RS AL, HOAR R g, 2800 3] GEUERI . p6s.

- 115 -



	청정 고추 재배를 위한 살균제 저항성 발현지도 작성과 저농약 방제 칼렌더 확립
	요 약 문
	목 차
	제 1 장 연구개발의 개요
	제 2 장 국내외 기술개발 현황
	1. 탄저병에 대한 국내 연구 (최근 10년의 결과)
	2. 국외의 연구 현황

	제 3 장 연구개발수행 내용 및 결과
	제 1 절 연구개발 수행 내용
	1. 병원균의 채집 및 분리
	2. 탄저병균의 동정
	3. 탄저병균의 종에 따른 살균제에 대한 감수성 조사
	4. 고추 탄저병균의 포자 발아와 부착, 균사 생장에 미치는 화합물의 활성 검정법 확립 및 살균제의 효과
	5. 고추 탄저병균, Colletotrichum acutatum JC24의 침입 구조 형성에 미치는 영향
	6. 고추 탄저병균의 방제에 사용되는 다양한 살균제의 작용 특성
	7. 고추 탄저병에 대한 포장 방제력 작성
	8. 고추에서 분리한 탄저병균의 스테롤 생합성 저해 살균제에 대한 감수성 반응과 포장 적응력
	9. 고추 탄저병균의 살균제 저항성 모니터링
	10. Benzothiadiazole(BTH)의 토양 처리에 의한 고추 탄저병 방제 효과

	제 2 절 연구개발 결과
	1. 고추 탄저병균의 동정
	2. 탄저병균 종간의 살균제에 대한 반응
	3. 고추 탄저병균의 포자 발아와 부착, 균사 생장에 미치는 화합물의 활성 검정법 확립 및 살균제의 효과
	4. 고추 탄저병균, Colletotrichum acutatum JC24의 침입 구조 형성에 미치는 영향
	5. 고추 탄저병의 방제에 사용되는 다양한 살균제의 작용 특성
	6. 고추 탄저병에 대한 포장 방제력 작성
	7. Ergosterol 생합성 저해 살균제에 대한 고추 탄저병균의 반응과 저항성균의 포장 적응력
	8. 고추 탄저병균의 살균제 모니터링
	9. Benzothiadiazole의 고추 탄저병 방제 효과


	제4장 목표 달성도 및 관련 분야에의 기여도
	1. 고추 탄저병균의 동정 및 탄저병균 종간의 살균제에 대한 반응
	2. 고추 탄저병균의 포자 발아와 부착, 균사 생장에 미치는 화합물의 활성 검정법 확립 및 살균제의 효과
	3. 고추 탄저병균, Colletotrichum acutatum JC24의 침입 구조 형성에 미치는영향
	4. 고추 탄저병의 방제에 사용되는 다양한 살균제의 작용 특성
	5. 고추 탄저병에 대한 포장 방제력 작성
	6. 고추 탄저병균의 살균제 모니터링

	제5장 연구개발결과의 활용계획
	제6장 참고문헌



