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ABSTRACT: Botrytis cinerea isolates obtained from infected plants of cucumber, tomato, and
strawberry were divided into three groups (sporing, sclerotial, and mycelial types). Of which
sclerotial types were the major group. There were no correlations between morphological pheno-
types and responses to benzimidazole and dicarboximide fungicides. External structure of conidia
of three phenotypes by scanning electron microscope was the same with verrucose surface. My-
celial type was the most virulent on fruits of eggplants. Comparative tests were carried out to ex-
amine correlations between the virulence and production of fungal enzymes such as phenol ox-
idases, pectin methyl esterases (PME), amylases, cellulases, ureases, B-glucosidases, and pro-
teinases. There was no correlation among the phenotypes in production of phenol oxidases and
B-glucosidases. However, there were significantly different from each other in PME, amylase, cel-

lulase, urease, and protease activity.
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Table 1. Various morphological types of Botrytis cinerea isolates obtained from various locations

Location Isolate Number of morphological form®

(Host plant) number Sp Sc My Sc+Sp Sc+My
Kimhae (Tomato) 67 1(1.40 60(89.5) 1(1.4) 4(5.9) 11.4)
Buyo (Strawberry) 41 2(4.8) 27(65.8) 124) 9(21.9) 2(4.8)
Nonsan (Strawberry) 86 3(3.4) 57(66.2) 1(1.1) 22(25.5) 3(3.4)
Taejon (Strawberry) 118 1(0.8) 94(79.6) 0(0) 19(16.1) 4(3.3)
Taejon (Strawberry) 107 1(0.9) 91(85.0) 3(2.8) 5(4.6) 7(6.5)
Gongju (Strawberry) 203 1(0.4) 133(65.5) 5(2.4) 48(23.6) 16(7.8)
Total 622 9(1.4) 462(74.3) 11(1.7) 107(17.2) 33(5.3)

*Morphological characteristics were observed on PDA. Sp; sporing type, Sc; sclerotiol type, My; mycelial

type.
"Percentage of each form in parentheses.
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Fig. 1. Cultural morphology of Botrytis cinerea
isolates on PDA medium. A; BC-2 isolate,
B&C; GA-45 and BY-22 isolates, D; DJ-21
isolate.
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Table 2. Phenotypic differences between isolates
of Botrytis cinerea selected in this study®

Isolate = Myecelial color Sclerotllal Sporulation
formation

BC-2 Dark gray - +++
BC-5 Dark gray - +++
DS-522 Dark gray - +++
GA-45 White +++ ++
GA-35 White ++ ++
BY-22 White +++ ++
DJ-21 White gray -

KC-6 White gray -

JPL-1 White gray -

*Myecelial color, sclerotial formation, and sporu-
lation of the fungi was inspected on PDA medium.
+ to +++; denotes increasing formation, —; no for-
mation.
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Fig. 2. External structure of conidia of Botrytis
cinerea isolates by SEM. A; BC-2 isolate,
B; DJ-21 isolate, C; GA-45 isolate, x 4,000
(bar=10 um).

A2 ek oklel digh kgl
E7k9] ciekAd-S Jelliglck(Table 3).
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Table 3. Minimum inhibitory concentration (MIC)
of Botrytis cinerea isolates to benomyl,
procymidone and diethofencarb

MIC (ug/mi)*

Isolate Host Pheno- Beno. T .
plant type® Deno Procy Diethof-
my! midone encarb
BC-2 Tomato RSS-Sp >1,0001-10 <1
BC-5 Tomato RSS-Sp >1,0001-10 <1

DS-522Strawberry RRS-Sp >1,00051,000 <1
GA-45 Strawberry SSR-Sc <1 <1 >1,000
GA-35 Strawberry RSS-Sc >1,000<1 <1
BY-22 Tomato  RRS-Sc >1,00010-100 <1
DJ-21 Strawberry SSR-My <1 <1 >1,000
KC-6 Cucumber RSS-My >1,000<1 <1
JPL-1 Strawberry RRS-My >1,000>1,000 1-10

*MIC test was examined on PDA media incorpo-
rated with each fungicide.

"Responses of isolates to 10 pg/mi of chemicals in
order of carbendazim, procymidone and dietho-
fencarb. S; sensitive, R; resistant, Sp; sporing
type, Sc; sclerotial type, My; mycelial type accord-
ing to Paul (1928).
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damn reactiong E3le] RA}E w, FEE7|
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Table 4. Mean lesion area, mycelial growth, phenoloxidase activity, pectin methyl esterase activity,
amylase activity, osmotic sensitivity, and high temperature sensitivity of Botrytis cinerea iso-

lates used in this study

Mean. lesion® Mycelial® Phenol® PME® Amyl:«}see OSIlfl(?ti.Cf High .
Isolate size growth . . . activity sensitivity temperature
(mm) (mm) _ Oxidase  adtivity %) %) sensitivity
Sporing type
BC-02 10.4e 12.5e 0.025a 0.7 13.4cd 61.0b
BC-05 16.5d 11.9e 0.032a 0 3.9d 13.0c +
DS-522 15.7d 29.1b 0.026a 0 11.4cd 50.2b -
Sclerotial type
GA-45 24 5¢ 25.9¢ 0.031a 9.2 92.7a 93.0a
GA-35 34.1b 27.4bc 0.062a 54 72.8b 65.0b
BY-22 29.8b 22.2cd 0.040a 52 97.6a 79.0a
Mycelial type
DdJ-21 35.1b 40.2a 0.027a 5.3 24.9c 94.0a +
KC-06 34.3b 42.1a 0.045a 4.7 73.2b 59.0b
JPL-1 46.8a 42.9a 0.025a 9.0 98.9a 94.0a +
LSD(P=0.05) 54 3.2 0.051 15.6 16.1

“Mean lesion area were measured at 6 days after inoculation into fruits of eggplant

"Mycelial growth was inspected on PDA medium at 3 days after inoculation of each isolate.
‘Phenoloxidase activity was determined with 2, 6 dimethoxy phenol as substrate. The increase in ab-
sorbance at 468 nm was measured with spectrophotometer. Enzyme activity was given as relative ac-

tivity (absorbance change per 5 mm per sample).

‘The activity of PME was measured with a modified method of Smith (1958). Enzyme activity was ex-
pressed as micro equivalent (i1 eq) of liberated carboxylic groups.

‘Amylase activity (transmission) was assayed with a spectrophotometer at 750 nm after 6 days in-
cubation in Czapek-Dox broth containing 2% soluble starch.

‘Osmotic sensitivity (%) was compared the radial growth on MEA amended with 0.68 M NaCl to

unamended.

*High temperature sensitivity was inspected on PDA plate incubated at 24°C after preincubation in 32°C

incubator for 3 days. +; growth, —; no growth.
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Table 5. Cellulase . production, urea hydrolysis, Bavendamm reaction, gelatin hydrolysis, casein hy-
drolysis, and B-glucosidase activity of Botrytis cinerea isolates used in this study

Isolate Cellulase® Urea" Bavendamm® Gelatin® Caseine. B-gluo(.)s.idasef
production hydrolysis reaction hydrolysis hydrolysis activity

Sporing type

BC-02 - + ++ -

BC-05 - + +++ - + +

DS-522 - ++ + - + -
Sclerotial type

GA-45 - + + - ++

GA-35 - - +++ - ++

BY-22 + - ++ - ++
Mycelial type

DJ-21 + ++ ++ + +++

KC-06 + ++ ++ - +++

JPL-1 + ++ + + ++
*Cellulase production was tested by dye diffusion methods (Paterson et al., 1994). +; production, —; no
production.

"Urease medium (Paterson et al., 1994) was used for urea hydrolysis test. Color reaction on urease medi-
um. + to +++ denotes increasing reaction, —; no reaction.

“Color reaction on Bavendamm medium (Rigling et al., 1989). + to +++ denotes increasing reaction, —; no
reaction.

Gelatin medium (Paterson et al., 1994) was used as a presumptive test for protease activity. Color reac-
tion on gelatin medium. + to +++ denotes increasing reaction, —; no reaction.

‘Casein hydrolysis medium (Paterson et al., 1994) was used as a presumptive test for protease activity.
Color reaction on casein hydrolysis medium. + to +++ denotes increasing reaction, —; no reaction.
'Aesculin agar (Paterson ef al., 1994) was used for presumptive B-glucosidase activity. Color reaction on
aesculin agar. + to +++ denotes increasing reaction, — ; no reaction.

FE B B AT Eeld FFEE ¥ oFAloll 71913k Aolr] 22 ey o] A2 o-&
Ao g g FFER o aipEe #F kA W& Ve E 2 ey S el fAR)
o] thekil moks vpehlle] o] #o] BHYA B o} ofx| ukgHIA= A} JoE AAHA.
43¢ vhersiet. Faretra (1988} oldjeleld] *elgt ALE%
Horiuchi $-(1978)3 Arai(1996)= Botrytis < oy o] WRE  z}-3o]5 A (heterothallic)=
o] Eell FAF AAl AuAS o] 43t BAY MAT1-1, MAT1-28] A5 7M™ 23 &2
E2HS) ZAT-2E vl A9 3 72 Y 24 52 16%2} A3 EAMY 6%7e] A-3-5FA
T-Z7 3ZA BE3lgTh B. cinerea= 2AF 34l (homothallic)gtx. B w3lgict. by F-HA o}
&3hs o8 Byt B AFE 24 oo d3He] A A4 ¥ meiotic recombina-
dFolA el fAe] 25 ¥ +25 4 tionolzly W walyitt.
Eflo] B EALe] mW Tzl lelM= HEE Rigling £-(1989) whi--5-31% i (Cryphonec-
7kl Aol7t fe AR A7 ey 2319 tria parasitica)?] dsRNAS 7131 2w 1Al
A7l= EAe] #d¥ 9 #A N ok 2y A4 laccase®] &AJo] ZRaghe B w3leict. B.
7EE3F Zl(narrower spore)® 2 ‘eltcl, o]z|gt cinereadl] JAME F 7} 22} 3] isoen-
A= Paul(1928)] #zbslalwd A el k). zyme?2! laccaseS Ev|&c}(Zouari ef al., 1987).
o] o] okl kgl glelA] vhefAdS {4 Bar Nun %(1988)2 EDTA xj2]l| 9|3} lac-
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case A& AJA513] 2w, Botrytisel] 2|3 714-S
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