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The single application of Bacillus subtilis QST713 (BS QST713) mixed application with fungicides and alter-
nate application were treated to examine the control of alternaria leaf blight of Panax ginseng. Control value
of alternaria leaf blight by single application of BS QST713 at 10 days interval was 83.3%, and those of single
application at 10 days interval was 80.4~83.7% by azoxystrobin, chlorothalonil - copper sulfate basic, copper
sulfate basic, kresoxim-methyl, difenoconazole, mancozeb. When mixture of BS QST713 and fungicides were
applied at 14 days interval, the control value of alternaria leaf blight were 83.6% by BS QST713 and manco-
zeb, and 82.6% by BS QST713 and azoxystrobin. However, mixture of BS QST713 with difenoconazole,
Kresoxim-methyl, copper sulfate basic and chlorothalonil - copper sulfate basic exhibited the disease control
values from 61.1% to 76.4%, which showed slightly lower control efficacy. In Daejeon, the alternate applica-
tion of BS QST713 followed by copper sulfate basic with 14 days interval was 85.9% in control value, which
showed the best control efficacy. The alternate application with other tested fungicides slightly decreased to
55.5~78.2% in control value. However, the alternate application of BS QST713 followed by fungicides showed
very high control efficacy, which were approximately 90% in Muju, Jeonbuk Province. Consequently, the sin-
gle, mixed or alternate application of BS QST713 and fungicides could be recommended as a control method
to reduce the amount of fungicides.
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Table 1. Biofungicide and fungicides used in this study

Recommend Chemical

Commonname  Formulation dose (/20 1) category
BS QST713* 5X10°cfugwp 40g -
Azoxystrobin 20% SC 10m/  Strobilulin
Mancozeb 75% WP 33g Organic sulfur
Difenoconazole  10% WP 10g  Triazole
Kresoxim-methyl 47% WG 6.7g  Strobilulin
Copper sulfate 58% WP 40g  Copper

basic
Chlorothalonil-  (30+35)% WP 40g  Organic

copper sulfate chlorine+
basic copper

Bacillus subtilis QST713.
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oF Aok FAgTe] 2 dE82 55.7%019021, BS
QST713 A+ 93%, azoxystrobin =& 10.3%,
chlorothalonil - copper sulfate basic 2]+ 10.9%, copper

sulfate basic *1 2] 9.5%, difenoconazole *] 2] 9.3%,

Table 2. Control effect of microbial agent and fungicides on
Alternaria leaf blight of Korean ginseng

Infection leaf  Control value

Biofungicide and fungicide rate (%) %)
BS QST713* 9.3b° 83.3
Azoxystrobin 103Db 81.5
CBCI);E;)(:? es‘iﬁlr:;ie basic 1090 804
Copper sulfate basic 9.5b 82.9
Difenoconazole 93b 83.3
Kresoxim-methyl 9.1b 83.7
Mancozeb 102b 81.7
Control 55.7a -

*Bacillus subtilis QST713.
®Means followed by the same letters are not different significantly at
the 5% level by DMRT.
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Table 3. Control effect of mixed application of microbial agent
and fungicide on Alternaria leaf blight of Korean ginseng

Infection leaf Control value

Mixed application rate (%) (%)
BS QST713% + azoxystrobin 142 ¢° 82.6
coppersifusbae | 193be 764
BS QST713 + copper sulfate basic 29.0b 64.5
BS QST713 + difenoconazole 31.8b 61.1
BS QST713 + kresoxim-methyl 20.7 be 74.7
BS QST713 + mancozeb 134c¢c 83.6
Control 81.8a -
*Bacillus subtilis QST713.

"Means followed by the same letters are not different significantly at
the 5% level by DMRT.
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Table 4. Control effect of alternate application of microbial agent
and fungicide on Alternaria leaf blight of Korean ginseng at
Daejeon

Alternate application Infection leaf Control value

rate (%) (%)
BS QST713%azoxystrobin 153¢° 78.2
BS QST713/chlorot.halonil . 213 be 69.6

copper sulfate basic

BS QST713/ copper sulfate basic 99¢ 85.9
BS QST713/ difenoconazole 31.2b 55.5
BS QST713/ kresoxim-methyl 29.3b 582
BS QST713/ mancozeb 169c¢ 759
Control 70.1a -

Bacillus subtilis QST713.
"Means followed by the same letters are not different significantly at
the 5% level by DMRT.
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Table 5. Control effect of alternate application of microbial agent
and fungicide on Alternaria leaf blight of Korean ginseng at
Jeonbuk Muju

Altemate application Infection leaf  Control value

rate (%) (%)
BS QST713%azoxystrobin 6.9b 91.1
BS QST713/ copper sulfate basic 6.6b 914
BS QST713/ difenoconazole 8.8b 88.6
BS QST713/ kresoxim-methyl 7.6b 90.1
BS QST713/ mancozeb 7.8b 89.9
Control 77.1a -

*Bacillus subtilis QST713.

"Means followed by the same letters are not different significantly at
the 5% level by DMRT.
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