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ABSTRACT : Nine hundred and ninety-two isolates of Botrytis cinerea were obtained from in-
fected strawberries, tomatoes and cucumbers in Taejon, Gongju, Puyo, Nonsan and Kimhae
in Korea. Six hundred forty-two (64.7%) isolates were benomyl resistant (BR), 245 (24.7%)
were procymidone resistant (PR), and 105 (10.6%) were dichlofluanid resistant (DR). In the
minimum inhibitory concentration (MIC) test, DR isolates showed mycelial growth on the
PDA incorporated with 100 or 500 pg/ml of dichlofluanid, while dichlofluanid sensitive (DS)
isolates did not grow on the PDA incorporated even with 10 pg/ml of dichlofluanid. Chemical
concentrations for inhibition of spore germination were much lower than thoese for inhibition
of mycelial growth. IC;, values, the effective concentrations for 50% inhibition of spore ger-
mination, for DR were 0.11~0.29 ug/ml, whereas they were 0.04~0.09 ug/ml for DS isolates.
In comparison of fitness-related characteristics such as virulence, sclerotial formation, and
sporulation, DR isolates were inferior to DS isolates. However, mycelial growth was little dif-

ferent between DR isolates and DS isolates.
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Table 1. Responses of Botrytis cinerea isolates isolated
from various locations in 1994-1995 to benomyl, pro-
cymidone, and dichlofluanid®

No. of resistant isolates

: No. of
Location isolates Procy- Dichlo-
tested ~ Benomyl midone  fluanid
Taejon 194  163(84.0)° 47(242) 17( 8.8)
Gongju 187 94(50.3) 50(26.7) 18( 9.6)
Nonsan 398  283(71.1) 93(23.3) 38(9.5)
Puyo 146 71(48.6) 37(25.3) 17(11.6)
Kimhae 67 31(46.2) 18(26.6) 15(22.4)
Total 992  642(64.7) 245(24.7) 105(10.6)

* Resistance to benomyl, procymidone and dichlofluanid
was examined on PDA media incorporated with 10 pg/
ml concentration of each fungicide.

® Percentages of resistant isolates in parentheses.
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A& 1053F(10.6%)= ettt

MIC(minimum inhibitory concentration) £&. Al
W F3-= benomyldl] A3FAIel A2 1,000 ug/ml
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¢ic}. Dichlofluanidel] ©js}e] & #1344 #5< BC-,
BC-2, BC-3-& 500 pg/ml Fxo| A dAke] AAbe] 7}
35te] MIC7} 500 pg/ml o]Ate]gl o=, BC-4, BC-
5% 100 pg/mlo A FALS] H5-& 23] AR A7)A|
23w, zkpA #5938 AE 2E 5L
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3 ZARE AT FA AR A AFANA di-
chlofluanidel] &4 0 2 ehd 452 75 A &
ol2 50% A= ¥E(ICy)y’} 0.11~0.29 ug/mlZ
vebd wigl, 3HAdEe] 739 0.04~0.09 pg/ml2
vreldch(Fig. 1). Z22v} dichlofluanid 434 <}
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Table 2. Host plant, location and minimum inhibitory
concentration of dichlofluanid to Botrytis cinerea isolates
used in this study

MIC (pg/ml) to

Isolate®  Host plant Source dichlofluanid®
BC-1 Srawberry Gongju >500
BC-2 Strawberry Taejon > 500
BC-3 Strawberry Nonsan > 500
BC-4 Tomato Puyo 100~500
BC-5 Strawberry Gongju 100~500
BC-6 Cucumber Nonsan <10
BC-7 Strawberry Taejon <10
BC-8 Strawberry Taejon <10
BC-9 Tomato Taejon <10
BC-10 Strawberry Puyo <10

*Ten B. cinerea isolates resistant to benomyl (MIC=> 1,000)
and sensitive to procymidone (MIC=<10) were selected in
this study.
® MIC test was examined on PDA media incorporated with
each fungicide.
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Fig. 1. Inhibition of spore germination of dichlofluanid-
resistant and -sensitive isolates of Botrytis cinerea.

A=A EHEEIR] A 11 A 33, 1995

Mel M3 Blm. AN A A3 g40] A
A, A FF7 ¥ E RARE Table 4004 e}
& oule}l o XA dFel A B FAL
AL £xe F9A e Aol THAY £ glyrh
PDACA¢] FaA3A FH-L Fig 29 Jebd 7Y
dichlofluanid &4 FF= 257} vz Fwo] 738
< YAA F3la 8o FF7t J1F FAS
?‘%H?‘S}ﬁ o1}, dichlofluanid Z}A F5E BC-63F3

£ A7 FFEL iR T AA FAS PA)

74‘4 AFLoezte 4R A FHE YAsiy
ot FAE FYe 27| F= TR Aol 1y
t}(Table 4).

F A} 4L dichlofluanid A &4 F59} 244 F
F7248] in vitro®} in vive el A Ex} A =&
HA3E A= Table 49} 2o}, In vitro AHe o) A = di-
chlofluanidA 34 FF F BC-5 FFTo| &3] e
ZAE A% 9, UHA| BC, 2, 3, 4 #5E5S
dichlofluanid Z}<eAd F-Eol] u]sle] T2} A S0
HA3] oA o 4 ek 7HA] el o) 43
in vivo el A 22} YA FHL Ay 459 A
2 in vitro Al A v oA @& A& A3 BC-5

TF90] in vivo AAE] A X WiRE T o) TS A
gtol e, Y x] BC-1, 2, 3, 4 552 wiul ¥4
ZAE HAEA Eledc). sy A 75 A
© BE HdFAA in viro A} 7Ee] in vivo ArEl el
A% 5t ool EAE §4shelchTable 9)

Table 3. Effects of dichlofluanid on lesion size on egg-plant leaf disks formed by resistant and sensitive isolates of Bo-

trytis cinerea to dichlofluanid®

Lesion diameter (mm)

Control value

Type Isolate Untreated Dichlofluanid (ug/ml) (%)
control 1 5 10 100

Resistant BC-1 37.0 379 350 18.1 18.0 51.4
BC-2 351 34.8 28.0 18.1 83 76.4
BC-3 352 342 29.5 214 19.3 45.8
BC-4 34.1 34.0 33.0 28.1 215 370
BC-5 35.7 355 30.1 253 20.3 43.0

Sensitive BC-6 411 0 0 0 0 100
BC-7 39.2 0 0 0 0 100
BC-8 452 0 0 0 0 100
BC-9 46.1 0 0 0 0 100
BC-10 44.1 0 0 0 0 100

* The leaf discs were dipped in fungicide solution containing each concentration and air-dried for 20~30 min before ino-

culation.

lesion size on the leaf disks treated with 100 pg/ml dichlofluanid

® Control vlue (%) =(l -

lesion size on the untreated leaf disks

)>< 100
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Table 4. Biological characteristics of dichlofluanid-resistant and -sensitive isolates of Botrytis cinerea

Mycvevltil?l Lesion diameter (mm) Sclerotial Sporulation
TO .
Type Isolate rgate on Cucumber  Egg-plant f(‘)’:“;g‘:‘ No. of spores No. of spores
PDA leaves leaf disks (No./plate) / 20; lesnon4 /PDA plate
(mm/24 hr) disks® (x10%)  (x10%
Resistant BC-1 23.8 335 37.0 0.0 0.0 0.3
BC-2 20.3 38.2 35.1 0.0 0.0 11.3
BC-3 19.5 30.8 352 0.0 0.0 11.0
BC-4 20.6 18.9 34.1 0.0 0.0 59
BC-5 19.5 337 35.7 0.0 3.0 281.0
Sensitive BC-6 19.6 419 41.1 0.0 75 320.0
BC-7 29.0 43.1 39.1 45.7 2.8 21.2
BC-8 20.0 378 45.2 101.3 2.5 63.2
BC9 25.0 124 46.1 285 6.5 NT®
BC-10 21.0 20.4 44.1 20.7 23 17.2
LSD (p=0.05) 2.0 5.8 5.8 - - -

* Lesion disk (diameter=5 mm) of egg-plant fruit at 5 days after inoculation.
® Not tested.
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Fig. 2. Cultural characteristics of dichlofluanid-resistant g i
and -sensitive isolates of Botrytis cinerea. A&B: A o) £ wlxrt A el ed, 3ok di-

resistant isolates (BC-4), C & D : sensitive isolates (BC-8). chlofluanidel} #8243 Ql 57}
th(Table 1).
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n e
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