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Development of a System for Controlling Ginseng Alternaria Leaf Blight
(Alternaria panax) to Reduce Fungicide Application and Use
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(Received on February 21, 2009)

To reduce the amount of chemical fungicides and the number of spray for the control of Alternaria blight of
ginseng, biofungicides were used in order to reduce the residue and ensure the safety of ginseng plants. The
control efficiencies were 68.34%~73.56% against Alternaria blight in 2 times alternate spray of biofungicides
and chemical fungicide at 14 days interval whereas the control efficiencies were 87.00%~89.42% in 2 times
alternate spray of 3 different kinds of chemical fungicides at 14 days interval. In case of treatment combina-
tion the control efficiencies were 74.53%~87.23% in alternate spray of mixture of biofungicides and chemical
fungicides at 28 days interval in all combinations except 2 kinds of combinations (Com-12 and Com-17).
Therefore, the alternate application of the biofungicides and chemical fungicides or alternate application of
mixture of biofungicides and chemical fungicides could reduce the amount of chemical fungicide about

75.00%~83.33%.
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Table 1. Biofungicides and fungicides used in this study

Recommended

Common name Formulation dose (/20 ) Chemical category Abbreviation
B.S Y1336" 1.0x10° cfu/g WP® 333¢g Biofungicide 1336
B.S QST713 5.0x10° cfu/g WP 40¢g Biofungicide 713
B.S DBB1501 1.0x10° cfu/mg GR 40¢g Biofungicide 1501
Azoxystrobin 20% SC 10 mi Strobitulin Azn
Boscalid 47% WG 133g Pyridine carboxamide Bod
Boscalid+Fludioxonil (23.5+5)% SC 20 mi Pyridine carboxamide + Phenylpyrrole BF
Copper sulfate basic 58% WP 40¢g Copper CSB
Difenoconazole 10% WP 10g Triazole Die
Iminoctadine tris albesilate - polyoxin B (20+10)% WP 20¢g Guanidine+Antibiotic ItB
Mancozeb 75% WP g Dithiocarbamate Mab
Metconazole 20% SC 6.67 mi Triazole Met
Polyoxin B 10% WP 20¢ Antibiotic PoB
Pyrimethanil 37% SC 20 md Anilinopyrimidine Pyl
Trifloxystrobin 22% SC 10 mi Strobilulin Tm

*B.S : Bacillus subtilis, "WP: Wettable powder, GR: Granule, WG: Wettable granule, SC: Suspension concentrate.

Table 2. Biofungicides and fungicides spray scheme for studying alternatives and disease incidence of each treatments on the ginseng
Alternaria blight

Date sprayed Diseased leaves (%)
Treatment —

5/27 6/9 6/23 7/8 7122 8/5 7/22 8/5 8/14

Alt-1 1336 1336 ItB ItB 1336 1336 10.21 25.21 -

-2 713 713 ItB 1B 713 713 9.53 - -

-3 1501 1501 ItB ItB 1501 1501 1141 - -
-4 Bod Bod Mab Mab PoB PoB 10.96 12.09 13.00
-5 PoB PoB Mab Mab Azn Azn 9.00 10.66 11.13
-6 Bod Bod Azn Azn PoB - PoB 9.40 10.04 10.58
-7 Bod Bod Mab Mab Azn Azn 9.08 10.66 11.28

*5/27: Month/Day, the same as follows.
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Table 3. Biofungicides and fungicides spray scheme for studying combinations and disease incidence of each treatments on the ginseng

Alternaria blight
Treatment Date sprayed Diseased leaves (%)
527 6/23 722 8/5 8/14
Com-1 713+Azn 713 + Azn 713 + Azn 9.58 10.11 11.77
2 713 + 1B 713 +1iB 713 + 1tB 15.38 26.98 -
3 713+ Trn 713 + T 713+ Trn 10.18 12.56 19.05
4 1501 + Azn 1501 + Azn 1501 + Azn 10.99 15.50 21.58
-5 1501 +1tB 1501 + 1B 1501 + I(B 21.35 37.27 -
-6 1501 + Trn 1501 + Trn 1501 + Trn 10.97 13.65 20.89
7 713 + BF 713 + BF 713+ Azn 15.81 17.91 18.61
-8 713 + Bod 713 + Bod 713 + Azn 10.76 11.90 13.18
9 713+ Csb 713 + Csb 713+ Trn 10.36 13.79 14.63
-10 713 + Die 713 + Die 713 + Azn 11.73 12,91 14.17
11 713 + Mab 713 + Mab 713 + Trn 9.43 12.63 17.09
12 713 + Met 713 + Met 713 + Trn 9.62 15.16 20.38
-13 713 + Pyl 713 + Pyl 713 + Azn 10.66 12.57 13.74
-14 1501 + BF 1501 + BF 1501 + Trn 9.98 11.33 12.77
15 1501 + Bod 1501 + Bod 1501 + Trn 6.42 11.55 14.39
-16 1501 + Csb 1501 + Csb 1501 + Azn 13.39 15.30 17.24
-17 1501 + Die 1501 + Die 1501 + Trn 17.01 23.70 25.47
-18 1501 +Mab 1501 +Mab 1501 + Azn 12.23 12,51 15.69
19 1501 + Met 1501 + Met 1501 + Azn 15.65 17.37 17.52
220 1501 + Pyl 1501 + Pyl 1501 + Trn 8.22 12.62 12.99
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Fig. 1. Disease development of Alternaria blight in ginseng field.
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Fig. 2. Control efficiencies of Alternaria blight of Panax ginseng. (A) alternate application of the biofungicides and fungicides, (B) com-
binate application of the biofungicides and fungicides, (C) alternate application of combinated of B.S QST713 and fungicides, (D) alter-

nate application of combinated of B.S DBB1501 and fungicides.
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Table 4. Reduction rate of the amount of fungicide using in this
study compared to usual using amount of fungicide

Application Interval . App}ifration times Reduction
(day) Biofungicide Fungicide rate (%)
Bio / Fung* 14 4 2 83.33
Bio + Fung 28 3 3 75.00
Fungicide alone 7 - 12 -

“Bio: Biofungicide, Fung: Fungicide.
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