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Abstract

BACKGROUND: This study aimed at investigating the
effects of sulfur-containing compounds widely used as
environment-friendly organic fungicides against ginseng
anthracnose, and determining the appropriate application
concentration for lowering chemical injury to ginseng
leaves. Ginseng anthracnose, caused by Colletotrichum
gloeosporioides, is a destructive disease that significantly
reduces the yield of ginseng.

METHODS AND RESULTS: Ginseng anthracnose,
caused by Colletotrichum gloeosporioides, is a destructive
disease that significantly reduces the yield of ginseng. In a
2-year-old ginseng grown in a pot, treatment with loess-
sulfur complex containing 0.06% sulfur and fermented
loess-sulfur complex containing 0.13% sulfur did not show
any chemical injuries. In order to measure the therapeutic
effectiveness, various sulfur-containing compounds were
applied to the plants after they were infected with ginseng
anthracnose. Treatment with lime sulfur complex (400
dilution) showed the highest ginseng anthracnose control
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value, followed by fermented loess-sulfur complex (20
dilution), fermented loess-sulfur complex (40 dilution),
and loess-sulfur complex (400 dilution) treatments. These
compounds were applied before the outbreak of
anthracnose disease in order to measure the preventive
effectiveness, and in this case, treatment with fermented
loess-sulfur complex (40 dilution) showed the highest
control value and it was comparable to the value of the
pesticide treatment used as the control in this experiment.
CONCLUSION: Fermented loess-sulfur complex could be
recommended as an environment-friendly organic material
to control the occurrence of ginseng anthracnose.

Key words: Chemical injury, Fermented loess-sulfur
complex, Ginseng anthracnose
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Table 1. Chemical properties of loess-sulfur complex and fermented loess-sulfur complex, and chemical injuries of

sulfur-containing compounds to ginseng leaves

Materials Dilution concer?’glaftl;:)n (%) pH (d‘]SES m) injctzfrlieensu ‘(:‘;j)l)
50 0.50 10.6 9.8 30.8+20.9”
100 0.25 10.0 52 25.9+33.5
Loess-sulfur complex 200 0.13 9.6 3.0 3443
400 0.06 94 1.7 0.0
800 0.03 9.0 1.0 0.0
5 0.50 6.8 8.0 44.0+40.8
10 0.25 6.8 4.7 13.2+10.0
Fermented loess-sulfur complex 20 013 67 38 0.0
40 0.06 6.7 1.6 0.0
80 0.03 6.5 0.9 0.0

Y Injured ginseng leaves do not unfurl when the sulfur-containing compounds were applied in early growth stage, and
turn brown and then become dry when the sulfur-containing compounds were applied after unfurling of the leaves.

2 Mean+SD: Standard deviation.
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Table 2. Suppressive effects of sulfur-containing compounds on ginseng leaves after the anthracnose outbreak

Disease incidence increase rate (%)” Control
Materials(Dilution) 0/1\2)
July, 29  August, 1  August, 5 August, 8 value(%)

Chemical pesticide(Ohtipa, Sygenta) 55.5 bc 66.7 b 91.0 d 100.0 a 3.1
Fermented loess-sulfur complex(20 fold) 484 b 50.0 a 69.5 b 100.0 a 17.1
Fermented loess-sulfur complex(40 fold) 474 b 53.3 ab 69.3 b 98.3 a 17.0
loess-sulfur complex(400 fold) 36.7 a 53.9 ab 80.0 ¢ 100.0 a 16.3
Lime Sulfur complex(400 fold) 46.2 b 48.0 a 58.8 a 100.0 a 21.7
Untreated 60.5 ¢ 70.2 ¢ 925 d 100.0 a

! Mean separation within columns by Duncan’s multiple range test at 7=0.05; Values indicated by the same letter within

a column are not significantly different(/<0.05).

? Control value (%)=((Incidence rate of untreated control plot - Incidence rate of treatment plot)/Incidence rate of
untreated control plot) 100; average control value compared to the untreated.

Table 3. Suppressive effects of sulfur-containing compounds on ginseng leaves before the anthracnose outbreak

R . . o1
Materials(Dilution) Disease incidence rate (/0)) Contf,dz)
July, 29  August, 1  August, 5 August, 8 value(%)

Chemical pesticide(Ohtipa, Sygenta) 0.0 6.3 a 8.0 a 769 b 54.0
Fermented loess-sulfur complex(20 fold) 0.0 214 b 40.7 ¢ 922 ¢ 22.1
Fermented loess-sulfur complex(40 fold) 0.0 92 a 92 a 68.9 a 55.9
loess-sulfur complex(400 fold) 0.0 15.7 ab 28.6 b 90.6 ¢ 31.9
Lime Sulfur complex(400 fold) 0.0 222 b 26.1 b 75.6 b 374
Untreated 0.0 29.7 bc 47.0 cd 933 ¢

! Mean separation within columns by Duncan’s multiple range test at /2=0.05; Values indicated by the same letter within

a column are not significantly different(/<0.05).

? Control value (%)=((Incidence rate of untreated control plot-Incidence rate of treatment plot)/Incidence rate of
untreated control plot) 100; average control value compared to the untreated.
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