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Screening of Seed Treatment Fungicide for Control of Damping-off
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Abstract Damping-off is a critical disease on ginseng seedling, which caused by the fungal pathogen
Rhizoctonia solani. The disease has been prevented by tolclofos-methyl for the last 20 years. However, the
tolclofos-methyl usually detected on the harvested roots of 6-year-old ginseng. Herein, we tried to select an
alternative pesticide which not only must be safe but also efficiently inhibits the fungal pathogen. Four
fungicides (fludioxonil, flutolanil, pencycuron, and thifluzamide) were applied to their inhibition efficacy
against the pathogen. In in vitro test, fludioxonil treatment showed 80% inhibition activity for 25 days.
Thifluzamide and flutolanil showed the activity for 10 days. Pencycuron showed for 1 days. In addition, the
fludioxonil was more effective to control the pathogen comparing to other three fungicides in field. The
incidence of damping-off was reduced to 71% by fludioxonil treatment. The level of the fungicide residue in
seedling was 0.44 mg/kg, which value will be a negligible level in final products after 5 years. Consequently,
the fludioxonil is a conceivable alternative for tolclofos-methyl to cope with R. solani.
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Table 1. Fungicides used in this study

Fungicides Formulation®  Application rate (mg/1)
Fludioxonil SC 20% 3,000
Flutolanil EC 15% 1,000
Pencycuron SC 25% 2,000
Thifluzamide SC 20% 2,000

9SC=suspension concentrate, EC=emulsifiable concentrate.
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Fig. 1. In vitro effect of fungicides on mycelial growth of

Rhizoctonia solani according to the days after treatment.
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Fig. 2. Effect of fungicides on damping-off caused by
Rhizoctonia solani in plot of 1 year-old ginseng field by
artificial inoculation of the pathogen. Treatments with the same
letter are not significantly (P=0.05) different according to
Bonferroni method. The datum was mean of three replicates
and standard deviation.
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Fig. 3. Effect of fludioxonil treatment on seed emergence of 1-
year-old ginseng field. The datum was mean of three replicates
and standard deviation.
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Fig. 4. Effect of fludioxonil application on emergence of 1-
year-old ginseng seedlings in Yeoncheon (A), Sangju (B), and
Naju (C).
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