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Clubroot Caused by Plasmodiophora brassicae

Xuan-Zhe Zhang, Sun-Uk Lee!, Jeom-Soon Kim?, Yeo-Sun Yoon, Geun-Suk Choi,
Hak-Ki Kim and Byung-Sup Kim*
Department of Applied Plant Science, Kangnung National University, 210-702 Gangneung-shi, Korea
"Young Il Chemical Co., LTD. Daejeonshi, Korea

’Lab. of Crop Protection, National Institute of Highland Agriculture, RDA Korea
(Received February 14, 2005)

To investigate control efficacy of flusulfamide GR (granule) on Chinese cabbage clubroot caused by Plasmo-
diophora brassicae, experiment was accomplished in field located in Gangneungshi alpine area contaminated
by P, brassicae. Flusulfamide GR provided control value of 84.6% and that was statistically significant differ-
ence from standard fungicides containing untreated control. To investigate ratio of reduction of resting spore
according to fungicide treatment, soil of Chinese cabbage field before and after fungicide treatment were
sampled and investigated density of resting spore. Resting spore density was not uniform in soil before fungi-
cide treatment. Therefore, to investigate control efficacy of fungicide against clubroot, investigation on resting
spore density was conducted before experiment and reflected in experimental design. Flusulfamide GR and
DP (dust powder) provided 64.2% and 63.7% of reduction of resting spore on field soil after fungicide treat-
ments. This result indicated that control efficacy of the fungicides was correlated with reduction of resting
spore of F. brassicae. The increasing rate in fresh weight of above-ground part of Chinese cabbage by flusulfa-
mide DP and GR, fluazinam DP and trifloxystrobin SC (suspension concentrate) was 14.3%, 13.0%, 13.8%
and 3.8%, respectively. From above result, flusulmide GR have outstanding control efficacy against clubroot
of Chinese cabbage and is effectively decreasing of resting spore density in soil.
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Fig. 1. Control efficacy of four fungicides against clubroot caused
by Plasmodiophora brassicae in Gangwon Chinese cabbage field
in 2004. DP: Dust powder, GR: Granule, SC: Suspension concen-
trate. Data are the everage of 3 replications and they were analy-
sed using Duncan's multiple range test. The same letters within a
column mean no significant differences between the numbers.
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Fig. 2. Comparison between control efficacy and ratio of reduc-
tion of Plasmodiophora brassicae according to four fungicide
treatment. DP: Dust powder, GR: Granule, SC: Suspension con-
centrate.
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Table 1. Resting spore density of Plasmodiophora brassicae in
soil before and at 45 days after fungicide treatment in Gangwon
Chinese cabbage field in 2004

L qele - Ha% - A - WA

Table 2. Comparison of yield by four fungicide treatment for con-
trolling clubroot caused by Plasmodiophora brassicae in
Gangwon Chinese cabbage field in 2004

Density of resting spore (x10")  Ratio of

Fungicide® Before After reduction
treatment treatment (%)
Flusulfamide DP 1.13 0.41 63.7
Flusulfamide GR 1.93 0.69 64.2
Fluazinam DP 0.82 052 36.6
Trifloxystrobin SC 0.87 0.46 47.1

Control 2.83 2.90 -

*DP: Dust powder, GR: Granule, SC: Suspension concentrate.
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2+ Aol A% ¥F A} AN (EE FAA
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flusulfamide #A}, fluazinam ¥} flusulfamide <A <)
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L Fresh weight (g) Yield
Fungicide®

I It M Mean (%)

Flusulfamide DP 1487.5 14305 1141.0 13530 1143
Flusulfamide GR 16184 1391.1 10025 13373 113.0
Fluazinam DP 1534.0 14050 11338 13474 1138
Trifloxystrobin SC  1236.5 14874 9624 1228.8 103.8
Control 1336.8 1421 812.7 11839 100

*DP: Dust powder, GR: Granule, SC: Suspension concentrate.
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