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Effect of Fludioxonil, Flutolanil, and Thifluzamide on Suppression of
Damping-off Caused by Rhizoctonia solani on Panax ginseng
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Abstract: In vitro and in vivo effectiveness of fungicides were evaluated for the control of damping off caused by Rhizoc-
tonia solani on Panax ginseng. Fludioxonil(67 mg a. i/L), flutolanil(75 mg a.i./L), thifluzamide(35 mg a.i/L), and
mepronil (750 mg a. i./L) were selected from 9 fungicides, which were based on inhibition of mycelial growth of R. solani
(isolate Rh 9801) and duration of fungicidal effectiveness against the pathogen in vitro. Field trials were made twice in the
year of 2003 and 2004. Experimental plots (54 m=0.9 m) of 4-year-old ginseng fields were artificially infested with Skg
and 14 kg in fresh weight of inoculum in 2003 and 2004, respectively. The fungicides were drenched at a volume of 8/ in
3.6 mx0.9 m with 3 replications. Fludioxonil, flutolanil, thifluzamide and mepronil reduced the incidence of damping off
by 73%, 69%, 69% and 43%, respectively. In the 2004 trial, fludioxonil, flutolanil, and thifluzamide showed similar result
as reducing the incidence by 85%, 84%, and 82%, respectively, in the plot where the inoculum was applied 2.8 times
more than the 2003. The disease incidences in untreated control were 12% in 2003 and 47% in 2004.
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Fig. 1. Effect of fungicides on inhibition of mycelial growth of Rhizoctonia solani (isolate Rh 9801). The datum was mean of three
replicates and standard deviation. A: fludioxonil, B: flutolanil, C: mepronil, D: thifluzamide, E: pencycuron, F: hexaconazole,
G: azoxystrobin, H: polyoxin D, L tolclofos-methyl.
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Fig. 2. Fungicidal effectiveness on inhibiton of mycelial growth
of Rhizoctonia solani (Rh 9801 isolate) according to the
days after treatment.
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Effect of fungicide treatments on disease reduction of
damping-off caused by Rhizoctonia solani in plot of 4-
year-old ginseng field by artificial inoculation of the
pathogen. The inoculum was made on rye which was
inoculated with R. solani (isolate Rh 9801) and incubated
for 25 days at 25°C, it was inoculated with the inoculum
of 5kg per 48.6m’ in the plot on April 4 of 2003. The
fungicide treatments were applied on surface soil in the
plot on April 28 of 2003. The datum is average of three
replicates. Means at 35 days after treatment followed by
the same letters are not significantly different(P=0.05)
according to Duncan's multiple range test.
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Effect of fungicide treatments on disease reduction of
damping-off caused by Rhizoctonia solani in plot of 4-
year-old ginseng field by artificial inoculation of the
pathogen. The inoculum was made on rye which was
inoculated with R. solani (isolate Rh 9801) and incubated
for 25 days at 25°C, which it was inoculated with the
inoculum of 14kg per 48.6 m in the plot on March 31 of
2004. The fungicide treatments were applied on surface
soil in the plot on April 23 of 2004. The datum is average
of three replicates. Means at 34 days after treatment
followed by the same letters are not significantly different
(P=0.05) according to Duncan's multiple range test.
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Fig. 5. Symptom of damping-off on 4-year-old ginseng caused by Rhizoctonia solani in the field by artificial inoculation of the pathogen.
A: Post-emergence damping off(arrow head) on May 4 of 2004. B: Post-emergence damping off. The basal stem(arrow) which
attacked by the pathogen above the rhizome(arrow head) of underground on May 4 of 2004.
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Fig. 6. Effect of fungicide applications (A: flutolanil, B: fludioxonil, C: thifluzamide) and untreated control (D: fungicide and water
were not applied control, E: fungicide was not applied but water was drenched control) on damping-off caused by Rhizoctonia
solani in plot of 4-year-ginseng field by artificial inoculation of the pathogen. The inoculum was made on rye which was
inoculated with R solani (isolate Rh 9801) and incubated for 25 days at 25°C, which it was inoculated with the inoculum of
14 kg per 48.6 m? in the plot on March 31 of 2004. The fungicide treatments were applied on surface soil in the plot on April
23 of 2004. F: Severe symptom of damping off by untreated control which fungicide and water were not applied control in the
plot unit of 1.6 m? by artificial inoculation of the pathogen (dot line of circle).
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Fig. 7. Effect of fungicide(FLD: fludioxonil, FLT: flutolanil, THI:
thifluzamide, AZO: azoxystrobin, TOL: tolclofos-methyl)
on inhibition of mycelial growth of Rhizoctonia solani
isolates causing damping-off on Panax ginseng. The tested
four isolates of R solani were Rh 9801 isolated from 2-
year-old ginseng field in Suwon, Korea, Rh 0201 from 4-
year-old ginseng field in Seosan, Korea Rh 0202 from 4-
year-old ginseng field in Ichon, Korea and Rh 0203 from
S-year-old ginseng field in Buyeo, Korea. The datum is
mean of the four isolates. Vertical bar indicated standard
deviation.
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