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ABSTRACT : To examine the changes in resistance to benomyl of Fusarium species causing bakanae disease, Fusarium isolates
were collected in Korea, and pathogenicity tests were performed using rice seeds in vitro. Minimum inhibitory concentration
(MIC) and effective concentration of 50% (EC;,) values of isolates were examined using the agar dilution method. High frequency
distribution of MIC values to benomyl against isolates collected in 2006~2007 and 2013~2014 years were 1.5625~3.125 pg/
mL and more than 25 pg/mL, respectively. The mean EC;, value of isolates to benomyl increased from 1.6397 pg/mL in
2006~2007 to 2.4892 pg/mL in 2013~2014. Based on MIC and EC,, values of isolates, the moderate resistance of benomyl
were determined as more than 25 pg/mL of MIC and less 2.4 pg/mL of EC,, value, and resistant isolates to benomyl were
determined as more than 2.4 pg/mL of EC,, value. Compared with the ratio of resistant isolates in 2006~2007, the ratio of
resistance isolates in 2013~2014 increased from 12.5% to 36.4%. In addition, multiple resistant isolates to prochloraz as well as
benomyl increased to 20.3% in 2013~2014.
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Fig. 1. Minimum inhibition concentration (MIC) of benomyl against the mycelia growth of Fusarium species isolated from

infected rice plants in 2006~2007 and 2013~2014.
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Fig. 3. Frequency histogram of effective concentration of 50% (EC,,) values of isolates from infected rice plants in 2006~2007
and 2013~2014. Asterisk means significantly high EC,, values of isolates collected in 2013~2014.
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Fig. 4. Baseline of fungicide response resistant to benomyl on isolates of Fusarium species isolated during 2006~2007 in Korea.

MIC, minimum inhibition concentration.
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Table 1. Frequency of sensitive, moderate resistant, and resistant isolates to benomyl from each province in Korea

Percentage of isolates to benomyl (%)

Province Sensitive Moderate resistant Resistant
2006~2007 2013~2014 2006~2007 2013~2014 2006~2007 2013~2014
Gangwon 94.1 80.0 5.9 2.2 0.0 17.8
Gyeonggi 80.0 394 0.0 0.0 20.0 60.6
Chungbuk 100.0 56.7 0.0 0.0 0.0 43.3
Chungnam 90.9 22.8 3.0 5.3 6.1 71.9
Jeonbuk 83.3 76.1 0.0 0.0 16.7 239
Jeonnam 60.0 77.8 0.0 0.0 40.0 22.2
Gyeongbuk 69.6 60.0 0.0 0.0 304 40.0
Gyeongnam 100.0 72.7 0.0 0.0 0.0 27.3
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