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Control Efficacy of Fungicide Injection on Oak Wilt in the Field
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Oak wilt caused by Raffaelea quercus-mongolicae was first noticed in South Korea in 2004 and, ever since, its
distribution and damage have been increasing. To screen a fungicide effective for oak wilt control by tree injection,
laboratory and field experiments were conducted. Ten fungicides and one antibiotic were examined in vivo
for their effectiveness in restricting the growth of R. quercus-mongolicae and R. quercivora (Japanese oak wilt
pathogen) isolates. To the Korean isolates of R. quercus-mongolicae, chlorothalonil showed the highest fungicidal
effects, followed by benomyl and propiconazole. To the Japanese one, propiconazole was highest in the fungicidal
effectiveness, followed by benomyl and bitertanol. Propiconazole was selected for field-testing of its control
efficacy because it showed good fungicidal effects in vitro and systemic activity. The control efficacy in the
field was 87.5% in the first year of injection and 66.7% in the second year, indicating the fungicidal effects last
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Table 1. Fungal isolates used in this study

Species Isolate Source Country
Raffaelea quercus-mongolicae GY Q. Mongolica Korea
Raffaelea quercus-mongolicae  RQ10.410 Q. Mongolica Korea

Raffaelea quercivora RA410918 Q. grosseserrata Japan

Fig. 1. Mycelial growth of Raffaelea quercus-mongolicae (Isolate GY) on
potato dextrose agar with metalaxyl fungicide at different concentra-
tions.
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Table 2. Fungicide effect on radial growth of Raffaelea quercus-mongolicae (Isolate GY) on amended fungicide agar media

Linear growth (cm) (Mean + S.E.)

Treatment
1 pug/ml 10 ug/ml 100 ug/ml 500 pg/ml
Control 73+0.1a 73%x0.1a 73+0.1a 73+0.1a
Contact fungicides
Chlorothalonil 1.6+£00f 0.0+0.0f 0.0+0.0g 0.0+0.0c
Mancozeb 72+0.1a 6.1£0.2b 00+0.0g9 00+0.0c
Iprodione 71£0.1a 76+0.2a 56+0.1c¢ 0.0+0.0c
Systemic EBI fungicides
Myclobutanil 62+0.1b 47+0.1c 26+0.1d 14+03b
Bitertanol 56+0.0c 34+0.1d 1.6+0.1f 1.2+0.0b
Propiconazole 47+0.1d 15+0.1e 00+£00g9 00+00c
Triadimefon 62+0.1b 53+0.1c¢ 3.0+£0.1d 09+0.0b
Systemic non-EBI fungicides
Metalaxyl 74+02a 64+0.1b 21+0.7e 00+00c
Benomyl 25+00e 00+£0.0f 00+£00g 00+£00c
Thiophanate-methyl 74+00a 37+04d 00+0.0g9 0.0+0.0c
Antibiotics
Streptomycin sulfate 6.6+0.2b 64+0.1b 63%0.1b 68+03a

EBI, ergosterol biosynthesis inhibitor.
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Table 3. Fungicide effect on radial growth of Raffaelea quercivora (Isolate RA410918) on amended fungicide agar media

Linear growth (cm) (Mean £ S.E.)

Treatment
1 pg/ml 10 pg/ml 100 pg/ml 500 ug/ml
Control 6.2+0.2ab 6.2+0.2ab 6.2+0.2b 62+0.2a
Contact fungicides
Chlorothalonil 3.6+0.0d 21+00e 1.5+00d 1.0+0.0e
Mancozeb 6.0+£0.1b 52+0.1c 27+02c 0.0+0.0f
Iprodione 6.3+0.1ab 68+0.0a 6.8+0.1a 36+0.1c
Systemic EBI fungicides
Myclobutanil 49+0.1c 32+00d 1.5+0.1d 1.3+0.1e
Bitertanol 44+0.1c 20x0.1e 00x00e 0.0+0.0f
Propiconazole 1.8+0.0f 0.0+0.0f 00+00e 0.0+0.0f
Triadimefon 60+0.1b 60+0.1b 59+00b 26+0.1d
Systemic non-EBI fungicides
Metalaxyl 50+0.2c 48+0.1c 28+0.1c 0.0+0.0f
Benomyl 23+0.1e 0.0+0.0f 00+00e 0.0+0.0f
Thiophanate-methyl 6.4+0.1ab 29+04d 0.0+00e 0.0+£0.0f
Antibiotics
Streptomycin sulfate 6.7+03a 59+02b 6.0+0.1b 50£0.1b
EBI, ergosterol biosynthesis inhibitor.
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Table 4. Colonization rate of the Raffaelea quercus-mongolicae in trees injected with propiconazole fungicide prior to fungal infection

Injection DBH’ Number of Number of Height Number Num!:)gr Colonization  Control
Year treatment (cm) unch attacked (cm) of sample of positive rate value
P P isolation (%)° (%)
. 5 60 3 5.0 87.5
Propiconazole 18 4 358
150 60 16 26.7 0
2013
5 60 24 40.0 -
Control 16 3 221
150 60 11 183 -
X 5 60 3 5.0 66.7
Propiconazole 20 4 25
150 60 3 5.0 573
2014
5 60 9 15.0 -
Control 14 3 23
150 60 7 11.7 -
Dlamter at breast height.

®Number of positive isolation/number of sample x 100.

¢ (Colonization rate of control-colonization rate of propiconazole)/colonization rate of control x 100.
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