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Abstract |

Rice bakanae disease caused by Fusarium figjikuroi is one of the most serious rice diseases in Korea. From
2006 to 2009, 118 F. fujikuroi isolates were collected from various regions of rice fields in Korea. Resistance
assay of 118 F. fujikuroi isolates to prochloraz, tebuconazole, and benomyl, were performed using agar dilution
method. To investigate inhibitory effects of the fungicides, minimum inhibitory concentration of mycelial growth
(MIC) and effective concentration inhibiting mycelial growth by 50% (ECs¢) for 118 isolates were calculated
using Sigmaplot 8.02 (Antro, SPSS UK, Ltd). Based on the means of ECs, values, baseline resistance values
were determined as 0.5 yg-mL" for prochloraz, 5.0 pg-mL" for tebuconazole and 2.5 pg-mL”" for benomyl.
Number of resistant isolates to each fungicide was 17, 19 and 43 for prochloraz, tebuconazole and benomyl,
respectively. Furthermore, 4 isolates showed the double resistance to both prochloraz and tebuconazole, 6
isolates to prochloraz and benomyl, and 11 isolates to tebuconazole and benomyl. Isolates CF366 and LF335
isolated from Gyeongbuk province were resistant to the three fungicides tested, prochloraz, tebuconazole and
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o] 1% tHOmatsu et al, 1990; Yamashita et al, 1995).
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gt Y 25& T §, A2 238 AAT $ Komada
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Table 1. General information of the fungicides used for resistance assay to Korean isolates of F. fujikuroi

Active Ingredient (%),

Concentration tested

Fungicide Chemical class Formulation (ug ai./nl)
Prochloraz Imidazole 25, EC 0.1~100.0
Tebuconazole Triazole 25, WP 0.1~100.0
Benomyt Benzimidazole 50, WP 0.1~500.0
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Table 2. ECs value of prochloraz, tebuconazole and benomyl to the isolates of F. fujikuroi collected from Korea

ECso (ug a.i./mf)

Fungicide
average range resistance baseline
Prochloraz 0.207 0.002-1.548 0.500
Tebuconazole 2.508 0.001-37.248 5.000
Benomyl 2.752 1.051-9.261 2.500
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HFg. 1. Distribution of ECsy values of prochloraz (A), tebu-
conazole (B) and benomyl (C) to Korean isolates of F. fijikuroi
collected from 2006-2009.
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Fig. 2. Effect of prochloraz (A), tebuconazole (B) and benomyl
(C) on the mycelial growth of F. fujikuroi. isolated from
infected rice stems and seeds. CF352 isolate was sensitive to
prochloraz, tebuconazole and benomyl. CF249, CF567 and
CF398 isolate were resistant to prochloraz, tebuconazole and
benomyl, respectively. CF238 isolate showed double resistance to
both prochloraz and tebuconazole, LF276 isolate to prochloraz
and benomyl, and CF283 isolate to tebuconazole and benomyl.
CF366 isolate was resistant to prochloraz, tebuconazole and
benomyl.



430

7} 1.5487} 0.002 pg-mL 0|42, AFA 29
% sEe T FFET Ao7t B3 AolE Ho
0.5 ug-mL"' 2 ZA3Table 2, Fig. 1-A). Prochloraz
A5 F5E 2 perml oAl AY 100% FAIAS
AAFYAT AFA 259 A9l 2 mgemL o)A FA
AR &) F43] A3 I(Fig 2-A), 4l 5(2008) B
19} X3 YR A4 71% ECsoft& 0.5 pg'mL A
gt o] BlEE A o2 At Tebuconazoled] ti3t o
59| W ECsofh 2.508 pg-mL0]glom, 2| mgha} 3|
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Table 3. Number of F. fujikuroi isolates sensitive and resistant to prochloraz, tebuconazole and benomyl from each Korean province

No. of isolates of F. fijiuroi

Province Prochloraz Tebuconazole Benomyl
Sensitive Resistance Sensitive Resistance Sensitive Resistance
Gyeonggi 10 1 9 2 7 4
Gangwon 13 1 12 2 13 1
Chungbuk 9 0 9 0 9 0
Chungnam 23 1 17 7 16 8
Jeonbuk 0 6 0 1
Jeonnam 6 9 15 0 12
Gyeongbuk 19 3 17 5 14
Gyeongnam 16 1 15 2 14 3
Total (%) 102 (86.4) 16 (13.6) 100 (84.7) 18 (15.3) 75 (63.6) 43 (36.4)
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Fig. 3. Cross-resistance patterns of different fungicides in F.
Sigikuroi isolates collected from Korea. ECsq values were deter-
mined by agar dilution assay. Isolate CF366 and LF335 (Bluish
green dots) showed resistance to the three tested fungicides.
(A) prochloraz vs. tebuconazole, (B) prochloraz vs. benomyl,
and (C) tebuconazole vs. benomyl.
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