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ABSTRACT : Grey mold infection rate in tomato was investigated with the inoculation of dead flowers on Botrytis selective media.
The grey mold infection rate of flower after fruiting were higher in the order of after 45 days, after 25 days, and fruiting day with
100%, 87% and 65%, respectively. The number of infected flowers were increased with time increase after the flowering before
fruiting. BSM (Botrytis selective medium) was used to check grey mold infection rate depending on the flowering stage and
cultivar. Grey mold infection rate depending on the flowering stage was similar in all the beef-tomato cultivar as 1.5~5% at pre-
flowering, 1.5~45% at flowering and 75~90% at fruiting. On the other hand, cherry tomato cultivar "KoKo" had lower infection
rates of 0~3.5% at pre-flowering, 10~30% at flowering and 20~50% at fruiting. These resulted from the fact that beaf-tomato
cultivar have much bigger flowers and larger amount of pollens compared to those of cherry tomato cultivar. The amounts of
falling pollens of Botrytis spp. were checked for beaf-tomato cultivar and cherry tomato cultivar using BSTM. The amounts of
falling pollens were increased as growth period was extended, and the amount of spores increased rapidly during the outbreak of
grey mold. Twelve field trials in Buyeo and lksan areas showed that Fluazinam, and Diethofencarb+Carbendazim were effective
fungicides to control tomato grey mold, and these results were similar to those of field trials with BSTM. This is the first report of
Fluazinam as a effective fungicide for the control of grey mold of tomato even though it has not been registered yet for the
control of gray mold in tomato.
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Ae] 22} S F2 FAEA ] oehst EAFEAR=
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o] B2 AL tsad @730l 2ol AslaL o] & FHE
Aste] upr7tA] BAo] ALHTF o5 a7t
o] ZolEtth. Al A Aol A v B Bl g
TF A ke 7%, Lol Tpiratel FFo] £A
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o] Wl WA O ZE AP FHO olgo] nlAgHol
7] e, A Adule) 7] R e PAE olgte]
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sto] 221 e AAsks W, 4L vjsial Y=
7] o] A HIg o] ARE-S Algkehs W
Aol o] 8HL Tt B3 HT 18 Akl
g IS BAlo] ol wet 4 A, Hgo]
2 ARTAE o83 A= WA B3 A7} s
Ze =31 9l O} (Kohl et al, 1995, Sutton and Peng, 1993)
of2] Al LA AL ofete Aol
AulEgoly WAldl= o2} 7HA] WAl (Bland et al,
1994; English et al., 1989)°] o AAZ= 715 Akt
AE 083 Bk Aol 2 oFstar lvt. 22u 3}
3H2 WAl o] 7HA 2418 R 5 e 2 Sl
T At AR 3l o3 ofa ke P 2
A7} =t

AtA] Aol “Fgol7t iAol thelo] QHgstar
21211 wole] SJste] AP ool Aske 2
Ju]SH(Delp and Dekkek, 1985). ©
Aol tisle] Aold et &
Ha/dol Aste Aol AT A AL delx
Ao we} o= E1tel] A e TRRIA =
Amolo] o5t} HAHoZ B 5 Yu}. Al Uig
A 28 717 Tk, =319 12} 28 o] ¥
sRRrog AdE ekl 74, A 5 A4V 2
28, AT B8 s TR 713kl B
3150} 1tk (Georgopoulos and Skylakakis, 1986). 2.2 7]
3 AHEgoly WA AR AREE o] $I- 9FAIQ] ben-
zimidazoleA] ¥ dicarboximideA] A-TA|7} SFA| A &
o] Fdog ofF o] RuHATH(Eld et al, 1988;
Faretra et al., 1989). BenzimidazoleZ] A1 benomyl>
HFA Al RA At 2RE RS HaL, SR weelM e
2o G0 Holmz ANFPeld ek oz e 1
of WAl g AR stk ey Rl AR TS
S0 QG faAaR Qi Adle Aol AA
Zra=o] ok, Fulol| A benzimidazoleZ] <FAol tist A
o] EQe A9 Rus By 1984900 6.7%(Baek,
1984)°] WA¥o] Hale WhA 1 5 62~86%2] & WS
o] ¥} (Kim, 1997). T=3F benzimidazoleA] 2FA|21
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o w2} Agdo] o] HILE ] O™ (Delp, 1988; Edlich
and Lyr, 1992) TH§-22] dicarboximideA] AtAJol gk
43S Hol= 72 benzimidazoleA 2HTA|0l thelod= A
S eRED ol olFAREolz drkDep,
1988; Gullino et al., 1989; Leroux and Fritz, 1984). Ben-
ARl AE EAE siEsh] S8k
dicarboximideZ] AtA| (procymidone, vinclozoline, ipodi-
one et al)7} 7HEE AL} o] A 7 B ERLE, @
o], B7] TolA AT Edo] RilEAtH(Mura-
koshi and Hosaya, 1982).

CarbamateZ] #|ZA|7} benzimidazloeA] A=tA| #5H4d
ol 5ol a2 Yehdiths o] Hare F (Leroux
S} Gredt, 1984), ol 2FAl A@Ae] HAE 915t N-
phenylcarbamateZl] 2T A|2} benzimidazloeA] AHtA]<]
AL A BT o]H g wAAR3
(negatively correlated cross resisitant)S ©]-8-3F ATA| =
T AAl] 25 A Ueiie te A3 YT
9] &3O F (Elad et al., 1992; Faretra et al., 1989; Katan
et al., 1989) THA] TAI7} Ea1 310 41X]o] N-phenylcar-
bamateZ] AHAIE 8] AREEHA] & Ao E ts
Agd o] WAo] BA1E|31 Q)T (Faretra et al., 1989).
oA WAshk= AT & tF AR TS BAIE]
13t Al&3ted phenylpyrrolAl 2 ergosterol $d A3
A Sl JNEEAey ALH s AT SdS
epAPgAle] EAR R thFEal vt webd a3EQl
AelEgolye] WAE sl PR AT
o] WA} F3rol] w3 He3 JHIL B esh Zh 7o
23 a ARl AtAle] Ate] B sttt

°] A7 ErkE RS 2hE Adwdolo gE X
A5 ol-8ate] A olA eEAAR YT TS I HsHA
TEE 5 = ol e s HA o R Al

zimidazoleZ|

M2 2

Botrytis MEHHIX| (Botrytis selective medium: BSM)2]
=X

XEHH) RS- Edwards and Sedden(2001)2] ®Hol whe} o
23} o] ZAIBIITE. Glucose(2 g), NaNO,(0.1 g), K,HPO,
(0.1 g), MgSO,7H,0(0.2 g), chlorampenicol(0.2 g), penta-
chloronotrobenzene(0.02 g), Maneb 80(0.02 g), rose bengal
(0.05 g), tannic acid(5 g), agar(20 g)/L= autoclavings 3}
2] 431 FoA HiA S vHEal pHE 452 wAsI oM
9 cm 13]8 Petri dishel] F-0] =& A3l

Botrytis ZXIIE HiX|(Botrytis spore trap medium:
BSTM)2| =X

FAAE v A= Edwards and Sedden(2001)2] B ol wh
2} A8 Glucose(2 g), NaNO,(0.1 g), K,HPO, (0.1 g),



174 ©2¥ - o8] - AL - o) - oA - Fd - AY
MgSO,7H,0(0.2 g), chlorampenicol(0.2 g), pentachlorono-
trobenzene(0.02 g), Maneb 80(0.02 g), Rubigan(0.1 g), tan-
nic acid(5 g), agar(20 g)= S 1 Lol ¥al 2 412 o
autoclavingS SFA] 231 2FoJA] HIXE T & gREolR

HIA]E 9 cm 13]8- Petri disholl o =3] ARSI

Mulzoo|E o] 2l ZIAA|7| =A}
FAZPLEAT AN fre] 2ol 3=

20104
AE] AlTEE wa, SR s S8 My
, A 5-<] ﬂ?lg Z¥zy 207H4*‘ Al7IER

N}k A, 7Hst &
53] 2F3t] BSMoll &8 Ea1, 20°C vl 397t
Hj ke & A Fgo| o] %“’é ARE AL A
sHA 23k § HA AAVE AR 218 flef 2
Frel2AdA] AplE EntEe] 2t A% 2t 259,
2t} f.i 45%1 2}z 100704 Ajdste] 3RkE-© = BSMol]
29 =31, 20°C vlj7)oA 3L7F vk & Aularsto]y
] 7L°ﬂ 04‘:‘ = ZAFsI

EOIE ZZ& L9l B. cinerea H|&H A} X E

2010 195 39714] Fof BEnlEAIFA 2220
A] BSTM HIRE o8-8t 27| o] Aot HlAt
22 A ARE AT B F52 HEErE
WAL, YHFERLE 58S AHlEtS EP BSTMHHXV} A
UL Petri dishe] 74 Fo] &4 vl a1 24471
Zo)| MR E Fgrale] AL Y 20°C Wil 32
2+ wiedsle] IALE WolAzl F A7 IAGFE AR
I:} ZAF B 63]0H 13] ALl BSTMO] ©7 31

T Petri dish 1084 AR&-3193c)

OfM| XM Et HAE HIX| =AL
BSM, BSTMS XA} 50~60°CE 23] 3 FA| ¢4

Q] Diethofencarb(50%)+Carbendazim(50%), Benomyl, Flu-
azinam, Triflumizole, Vinclozoline, BoscolidS X YA
FE(20093 ZFEHRSA| A|FAM)QJ 550, 250, 250, 110,
500, 330 ppm®] HA| ¥ T flolxe} 22 o=
ZAA.

HSE

ofN| Metd Zho|AMY =M

2010 199X 6ol A FHAS EvLE TR
o] EntE AJA AujebR] 4 12320 4] BSM 2 BSTMS
83 A AL wAE ol8ste] e A
Wagoqt AR &3] WAl RS AT
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1~4 % Table 1~33} 2T} BSM B. cinerea®] ¥A7} &

ofate] A 75 viA7F F-2 A4S Ho] (Edwards and

Sedden, 2001), Botrytiss @A A& 4= )= vlj=|o|t}.,
Nt A, NSt &, Zt o] EvfE 22 A3t BSM

o &HFaL HHO]:?‘S:]_— Z9-(Fig. 1), 713} o] Zolle A
wzgoliro] WAIEIA] ko) (Fig. 2), 78 & A3
3 FolMe Ayt Be B0 Wk (Fig. 3),
F AH 2ge BE Aol B 2L Jeit
(Fig. 4). ©] 3= ErlE AulggoldTe] dujzigol

Before flowering After flowering After fruit setting

Fig. 1. Inoculation of flowers at different flowering stage on
BSM for the study of B. cinerea infection rate.

Fig. 2. Growth of B. cinerea on BSM inoculated with young
petals before flowering.

Fig. 3. Growth of B. cinerea on BSM with fresh petals after
flowing.



Fig. 4. Growth of B. cinerea on BSM with dead petals after
fruiting.
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T2 EntE 3R )8t A 9] AdlFgol8t
o] 7+H8-S 2AVSH Aot} (Table 2, 3). WA 20108 1
2 229 ZARGE ZYE B W (Table 2) YWHENLE (FH =
g, S8 ME) 3Fg e N8t Holl 1.5~3.5%%
Hw A vk Aulagsgo] HES B v 78t Sele
30~45%, 2} FoE 70~75%E S HEES Bt}
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e EErLE Histe] AdlFgo] fEEe] &
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=7] wjFo 7 getEc)
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Table 1. Infection rate of Botrytis on flowers at different fruit development stage”

Fruit development Stages No. of flowers treated

No. of flowers infected with grey mold

Infection rate (%)”

Right after fruit setting 100
25 days after fruit setting 100
45 days after fruit setting 100

65.0 65b
86.6 87ab
99.6 100a

"The flowers were placed on Botrytis selective medium to check infection rates.
‘Means followed by the same letter in the columns are not significantly different according to Duncan's Multiple Range Test (DMRT) at

<0.05.

Table 2. Infection rate of grey mold on flowers of four different cultivar at different fungicide treatment schedule on January 22,

2010

Cultivar Treatment time

No. of inoculated flowers

No. of infected flowers Infection rate (%)

Super Dotaerang
(Beaf-steak tomato)

Before blooming
After blooming
After fruit setting

Medison
(Beaf-steak tomato)

Before blooming
After blooming
After fruit setting

Hoyung Before blooming

(Beaf-steak tomato)

After blooming

After fruit setting
KoKo Before blooming
(Cherry tomato) After blooming

After fruit setting

20 0.7 3.5
20 8 40.0
20 14 70.0
20 0.3 1.5
20 9 45.0
20 15 75.0
20 0.7 3.5
20 6 30.0
20 15 75.0
20 0.3 1.5
20 2 10.0
20 4 20.0

“Three replications in each trial were used in greenhouse tests, and the results shown are the mean values of each different treatment.
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Table 3. Infection rate of grey mold on flowers of four different cultivars at different fungicide treatment schedule on March 15,

2010

Cultivar Treatment time

No. of inoculated flowers

No. of infected flowers Infection rate (%)

Super dotaerang Before blooming

(Beaf-steak tomato) After blooming
After Fruit setting

Medison
(Beaf-steak tomato)

Before blooming
After blooming
After Fruit setting
Hoyung Before blooming
(Beaf-steak tomato) After blooming
After Fruit setting

KoKo
(Cherry tomato)

Before blooming
After bloomin

After Fruit setting

20
20
20
20
20
20
20
20
20
20
20
20

1 5.0
10 45.0
14 80.0

0.3 1.5

9 45.0
14 70.0

0.7 1.5

9 45.0
15 75.0

0 0

5 25.0

9 45.0

“Three replications in each trial were used in greenhouse tests, and the results shown are the mean values of each different treatment.

Table 4. Number of colonies of B. cinerea on BSTM as a result of collection of falling spores from flowers of two different
cultivars before and after the appearance of grey mold in the greenhouse’

Spore collecting date Cherry tomato Beaf-steak tomato Remarks
2010. 1. 19 2 4 Before grey mold appearance
2010. 1. 29 3 7
2010. 2. 11 10 13° After grey mold appearance
2010. 2. 22 9 15"
2010. 3. 02 12 15°
2010. 3. 09 11 20°

"Three replications in each trial were used in greenhouse tests, and the results shown are the mean values of each different date.
“Ten of @9 cm petri dishes were used for the collection of the spores for each date.
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Fig. 5. Appearance of Botytis cinerea colonies grown on BSTM
after the trapping of B. cinerea conidia from the air.

|

Fig. 6. Appearance of Botytis cinerea colonies grown on BSM
after the plating of dead flowers infected with B. cinerea.
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FeF Aojot. Yo X} o] A-E ulAJol| A 328le] A

FgolHqto] At A ekAlolm AdstA] Kst
[e]

FrA SRR o R QoA Aol o] st
S OPIE AS 1 P A - ek
BSTM, BSME o} 88 ST 1] Al 32
ZGA RS AN A= that 2. Table 55 F-oi
ErlE 371 3 Exsh= AdggolT 2] vinclozolin
2] 77K Aol tht AdS Tho] MO R ZARE A
olck. A1 bl U AT, ] sk BTV
olu}, BSMHOIA 22 73S eIt A HRje}

A 7S FA] 2AIF vinclozolin, benomyl, boscalidl]

XN OrE e
by N

| Boscolid

Triflumizole

! hethedencarty Carbendarit

| Fenhexamid

Diethofencarb Fluazinam

Fig. 7. Growth of B. cinerea from trapped spores on BSTM
treated with different fungicides.

Boscolid

Fenhexamid

Diethofencarb

Fluszinam

Fig. 8. Growth of B. cinerea from infected flowers on BSM
treated with different fungicides.

ZgFAdo]lH diethofencarb+carbendazim¥} fluazinamoll 7+
FAQI o] 2 TAE EAYSZE o] Ao a4
o2 ALEE 4= lE A= diethofencarb+carbendazim
I} fluazinam & & 5= Uk Al WA T2 AulFTsgo)
HTF= fluazinamdl| Aol O eHAlol= A3HdS
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Table 5. Results of fungicide resistance tests of B. cinerea isolated from tomatoes in Buyeo, Chungnam Province on BSTM and

BSM"
Fungicide Concentraion Dilution Site Average.: number of spores Average n@ber of petals shown
(%) level Number germinated on BSTM mycelial growth on BSM

Vinclozoline 47% 1,000 1 233 2.0/4"
2 22.0 4.0/4

3 26.3 3.7/4

Diethofencarb+ 25+25% 1,000 1 L7 0.6/4
Carbendazim P 173 2.3/4
3 21.3 3.7/4

Benomyl 50% 2,000 1 26.0 4.0/4
2 28.0 3.0/4

3 29.3 3.7/4

Fenhexamid 50% 1,000 1 8.4 3.7/4
2 27.3 3.7/4

3 29.3 3.717

Fluazinam 50% 2,000 1 0.6 1.0/4
2 1.0 0.3/4

3 0.3 0.3/4

Triflumizole 30% 2,985 1 133 2.7/4
2 15.0 2.3/4

3 19.0 2.7/4

Boscalid 47% 2,000 1 23.3 3.3/4
2 29.0 2.3/4

3 24.0 4.0/4

Control - - 1 27.7 3.7/4
- - 2 25.7 4.0/4

- - 3 28.7 4.0/4

“Three replications in each trial were used, and the results shown are the mean values of each different treatment.

*Ten of @9 cm petri dishes were used for the collection of the spores.

"Number of petals infected with B. cinerea.

‘Number of petals treated on BSM.

2009.03.05

Table 6 o] B 24X He] ErlE Al 12757 A
AAZ BSMI} BSTMHIAE ©]-&5t kits A3 o=
3£ 59 ZE o R oA TS wEd A9
fluazinam, diethofencarb+carbendazim®] F= WAl
gt Ao Z HAEJ oM F uiAE o]-83l Y= kit
oA FAKS A¥E R} vl fluazinam©| &2 ¥
APYE MY AL ol Eoke] SRo] £ glol A}
$o] B3] YO PeAT). BSME ol 8 ki A
Wggolge] Wsh) ool 2719 o AP B9l
T o) 7hssh 8709 Rl R|ol HES A5 2AIRE
Aro] AJZte] Faslt), BSTMS 83 kit HiA|E A
2] F 247710] At £ A3 wiEel] AR {1k
AlFgo|yo] BAEt] o) Mol x|k Ya} Ao
Zlo] SHAIAE T FEl] ofefgo] S Alolet AZEt
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Table 6. Screening of proper fungicides for the control of B. cinerea collected from twelve different fields on BSM and BSTM

Fungicides tested

Locations Media i
Fluazinam Dlethofenca.r b+ Vinclozoline ~ Benomyl  Triflumizole = Boscalid = Fenhexamid
Carbendazim
Buyeo-eup, BSM x X O O O O O
Buyeo-gun 1 BSTM X X O O @) O O
Buyeo-eup, BSM X O O @) O @) O
Buyeo-gun 2 BSTM X O @) O O O O
Guryong-myeon, BSM x O O O O O O
Buyeo-gun 1 BSTM x ®) O O @) O O
Guryong-myeon, BSM x X O O O O O
Buyeo-gun 2 BSTM X X O O @) O O
Guryong-myeon, BSM x ©) O O O O O
Buyeo-gun 3 BSTM X O @) O O O O
Buyeo-eup, BSM X O O O O @)
Buyeo-gun 3 BSTM x X O O O O O
Tomato experiment ~BSM x O O O O O O
station(A9) BSTM X O O @) O @) @)
Tomato experiment ~ BSM O X O O O O O
station(A5) BSTM O X O O O O O
Guryong-myeon, BSM O O X O O x @)
Buyeo-gun 4 BSTM O O X O O X ©
Mangseong-myeon, ~BSM X X O O X O O
Tksan-si BSTM X X @) @) X O @)
Sedo-myeon, BSM X X O O X O O
Buyeo-gun 1 BSTM x X @) O X O @)
Sedo-myeon, BSM O O O O O O O
Buyeo-gun 2 BSTM o o O O X o ©
“x, No mycelial growth; O, mycelial growth.
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