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Occurrence of the Bacterial Diseases of Soybean in Chungbuk Province in 2017

Geon-sig Yun"', Hye-Lim Moon', Tae-Il Kim?, Ik-Jei Kim?, Young—Ho Kim? Hong-Sig Kim®, and Jae-soon Cha*

ABSTRACT In recent years, the occurrence of bacterial diseases of soybean has been increasing due to the continuous rise in
spring temperature and the humid weather as a result of rain concentrated at the middle and late stages of crop growth. The
resulting severe economic damage is also a concern. Unfortunately, there are no precise data on the occurrence and damage to lay
the foundation for bacterial disease control in soybean in the Chungbuk Province. Therefore, the present study investigated the
occurrence of major bacterial diseases, namely bacterial pustules, bacterial blight, and wildfire, in different soybean varieties in
410 fields in the Chungbuk Province in 2017. The incidence rate of bacterial pustules in the affected fields was 76.6%, and the
incidence rate of infected plants was 29.3%. The incidence rate of bacterial blight in the affected fields was 13.9%, and the
incidence rate of infected plants was 4.6%. The incidence rate of wildfire in the affected fields was 23.2%, and the incidence rate
of infected plants was 10.1%. The overall incidence rate of bacterial diseases in the soybean fields where the diseases originated
was 37.9% for bacterial pustules, 21.0% for bacterial blight, and 25.0% for wildfire, indicating that the disease incidence rate in
fields where the disease originated was generally high. Among different varieties, the incidence rate of bacterial pustules was the
highest in sprout soybean (88.9%), followed by Seoritae (84.0%) and Daewon (81.2%). The incidence rate of bacterial blight was
the highest in the Daewon (19.6%)), followed by Seoritae (15.2%) and sprout soybean (12.5%). The incidence rate of wildfire was
the highest in sprout soybean (25.0%), followed by Daewon (24.7%) and Seoritae (5.4%). Meanwhile, in Uram, the incidence rate
of bacterial pustules (7.1%) was the lowest, and this variety was not affected by bacterial blight or wildfire.

Keywords : bacterial blight, bacterial pustule, occurrence, soybean, wildfire
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Table 1. Area under the soybean cultivation in Chungbuk and the number of fields that were investigated for soybean bacterial

diseases in the present study.

Cheongju Chungju Jecheon Boeun Okcheon Yeongdong Jeungpyeong Jincheon Goesan Eumseong Danyang Total

Cultivation area® (ha) 295.6 1,666.0 639.0 487.0  298.7

Investigated area (ha) 2.7 19.8 22.2 4.1 34
Ratio of investigated

area” (%) 0.9 1.2 3.2 0.8 1.1
No. of investigated field 20 60 56 30 30

79.7 73.7 79.5 1,298.7  440.3 791.0 6,149.2
25 1.2 7.6 27.7 11.2 8.0 110.4
3.1 1.6 9.6 2.1 2.5 1.0 1.8
25 15 31 60 40 43 410

9 The cultivation area was based on agricultural accident insurance (Agricultural Bureau of Chungbuk Province, 2016)

" Ratio of investigated area (%) : Investigated area/Cultivation areax100



Fig. 1. Symptomatic characteristics of major soybean bacterial
diseases. A: Bacterial pustule caused by Xanthomonas
axonopodis pv. glycines. B: Wildfire caused by Pseudomonas
syringae pv. tabaci. C: Bacterial blight caused by
Pseudomonas savastanoi pv. glycinea. D: Xanthomonas
axonopodis pv. glycines + Pseudomonas syringae pv.
tabaci.
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Table 2. Occurrence of soybean bacterial pustule caused by Xanthomonas axonopodis pv. glycines in Chungbuk in 2017.

Region of fields No. of fields Infection in fields” Infection of plants”
Surveyed Infected (%) (%)
Cheongju 20 16 80.0 413
Chungju 60 41 68.3 20.8
Jecheon 56 47 83.9 25.0
Boeun 30 28 93.3 543
Okcheon 30 25 83.3 25.8
Yeongdong 25 18 72.0 31.6
Jeungpyeong 15 10 66.7 21.7
Jincheon 31 24 77.4 25.0
Goesan 60 49 81.7 33.8
Eumseong 40 27 67.5 21.1
Danyang 43 28 65.1 22.1
Total 410 313 76.6 29.3

¥ Infection in fields (%) : infected fields/surveyed fieldsx100
® Infection of plants (%) : diseased plants/20 plantsx100 (visual rating)

Table 3. Occurrence of soybean bacterial blight caused by Pseudomonas savastanoi pv. glycines in Chungbuk area in 2017.

Region of fields No. of fields Infection in fields” Infection of plants”
Surveyed Infected (%) (%)
Cheongju 20 3 15.0 4.5
Chungju 60 6 10.0 43
Jecheon 56 3 5.4 0.7
Boeun 30 6 20.0 4.0
Okcheon 30 9 30.0 9.0
Yeongdong 25 4 16.0 2.7
Jeungpyeong 15 2 13.3 2.7
Jincheon 31 2 6.5 0.3
Goesan 60 18 30.0 5.7
Eumseong 40 2 5.0 0.1
Danyang 43 2 4.7 16.3
Total 410 57 13.9 4.6

 Infection in fields (%) : infected fields/surveyed fieldsx100
® Infection of plants (%) : diseased plants/total plantsx100 (visual rating)
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Table 4. Occurrence of soybean wildfire caused by Pseudomonas syringae pv. tobaci in Chungbuk in 2017.
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Region of fields No. of fields Infection in fields” Infection of plants”
Surveyed Infected (%) (%)
Cheongju 20 3 15.0 5.0
Chungju 60 5 8.3 0.7
Jecheon 56 15 26.8 5.9
Boeun 30 7 23.3 8.0
Okcheon 30 9 30.0 8.0
Yeongdong 25 2 8.0 1.2
Jeungpyeong 15 2 133 53
Jincheon 31 2 6.5 0.8
Goesan 60 16 26.7 6.2
Eumseong 40 8 20.0 4.4
Danyang 43 26 60.5 21.0
Total 410 95 23.2 10.1

¥ Infection in fields (%) : infected fields/surveyed fieldsx100
® Infection of plants (%) : diseased plants/total plantsx100 (visual rating)
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Table 5. Incidence in soybean fields where the bacterial disease originated in Chungbuk in 2017.

Bacterial pustule Bacterial blight Wildfire

Region of fields Diseased Diseased plants® Diseased Diseased plants Diseased Diseased plants
fields (%) fields (%) fields (%)
Cheongju 16 51.6 3 22.5 3 5.0
Chungju 41 30.3 6 433 5 8.0
Jecheon 47 29.8 3 3.3 15 22.0
Boeun 28 58.2 6 20.0 7 343
Okcheon 25 31.0 9 30.0 9 26.7
Yeongdong 18 43.9 4 15.0 2 15.0
Jeungpyeong 10 32.5 2 20.0 2 40.0
Jincheon 24 323 2 5.0 2 12.5
Goesan 49 414 18 17.9 16 10.0
Eumseong 27 31.3 2 20.0 8 21.9
Danyang 28 33.9 2 35.0 26 34.8
Total 313 37.9 57 21.0 95 25.0

 Diseased plants (visual rating, %) : diseased plants/total plants (field where bacterial disease has occurred)x100

Table 6. Status of bacterial pustule outbreak in different soybean varieties in Chungbuk in 2017.

Infection ratio (%)

Daewon Uram Seoritae Sprout soybean Other varieties®
Fields” Plants” Fields Plants Fields Plants Fields Plants Fields Plants
Cheongju 100.0 55.8 50.0 2.5 67.0 30.0 - - 333 20.0
Chungju 67.0 17.2 0.0 0.0 85.0 31.2 - - 0.0 -
Jecheon 82.6 223 9 - 100.0 40.7 66.7 30.0 - -
Boeun 90.5 51.4 - - 100.0 51.1 - - - -
Okcheon 87.0 28.5 0.0 0.0 83.3 20.0 - - - -
Yeongdong 93.8 45.6 0.0 0.0 100.0 20.0 - - 0.0 0.0
Jeungpyeong 66.7 18.8 0.0 0.0 100.0 50.0 - - - -
Jincheon 81.5 23.5 0.0 0.0 100.0 70.0 - - - -
Goesan 93.9 38.0 0.0 0.0 100.0 42.5 0.0 0.0 - -
Eumseong 58.6 20.0 - - 88.9 21.7 100.0 10.0 100.0 60.0
Danyang 71.1 24.5 - - 0.0 0.0 100.0 20.0 0.0 0.0
Total 81.2 35.0 7.1 0.4 84.0 34.6 88.9 15.0 26.7 20.0

Y Fields (%) : infected fields/surveyed fieldsx100

® Plants (%) : diseased plants/total plants (20 plants/field)x100 (visual rating)
© Other varieties : Yeonpung, Daepung, unknown varieties

9. . Not investigated
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Table 7. Status of bacterial blight outbreak in different soybean varieties in Chungbuk in 2017.

Infection ratio (%)

Daewon Uram Seoritae Sprout soybean Other varieties®

Fields” Plants” Fields Plants Fields Plants Fields Plants Fields Plants

Cheongju 333 7.5 0.0 0.0 0.0 0.0 - - 0.0 0.0
Chungju 8.3 2.2 0.0 0.0 15.0 9.0 - - - -
Jecheon 6.5 0.9 -9 - 0.0 0.0 0.0 0.0 - -
Boeun 23.8 3.8 - - 11.1 4.4 - - - -
Okcheon 26.1 7.4 0.0 0.0 50.0 16.7 - - - -
Yeongdong 25.0 3.8 0.0 0.0 0.0 0.0 - - 0.0 0.0
Jeungpyeong 16.7 33 0.0 0.0 0.0 0.0 - - - -
Jincheon 7.4 0.4 0.0 0.0 0.0 0.0 - - - -
Goesan 40.9 6.9 0.0 0.0 0.0 0.0 50.0 5.0 - -
Eumseong 6.9 1.4 - - 0.0 0.0 0.0 0.0 0.0 0.0
Danyang 50.0 18.4 - - 0.0 0.0 0.0 0.0 333 10.0
Total 19.6 44 0.0 0.0 15.2 6.0 12.5 1.3 8.3 2.5

) Fields (%) :
® Plants (%) :
¢ Other varieties : Yeonpung, Daepung, unknown varieties
9. . Not investigated

infected fields/surveyed fieldsx100

diseased plants/total plants (20 plants/field)x100 (visual rating)
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Table 8. Status of wildfire outbreak in different soybean varieties in Chungbuk in 2017.

Infection ratio (%)

Daewon Uram Seoritae Sprout soybean Other varieties®
Fields” Plants” Fields Plants Fields Plants Fields Plants Fields Plants
Cheongju 16.7 8.3 0.0 0.0 0.0 0.0 - - 0.0 0.0
Chungju 11.1 0.8 0.0 0.0 5.0 0.5 - - - -
Jecheon 32.6 7.2 -9 - 0.0 0.0 0.0 0.0 - -
Boeun 23.8 4.8 - - 222 15.6 - - - -
Okcheon 39.1 10.4 0.0 0.0 0.0 0.0 - - - -
Yeongdong 12.5 1.9 0.0 0.0 0.0 0.0 - - 0.0 0.0
Jeungpyeong 16.7 6.7 0.0 0.0 0.0 0.0 - - - -
Jincheon 7.4 0.9 0.0 0.0 0.0 0.0 - 0.0 - -
Goesan 32.7 7.3 0.0 0.0 25.0 2.5 0.0 0.0 - -
Eumseong 20.7 4.7 - - 222 4.4 0.0 0.0 0.0 -
Danyang 57.9 18.3 - - 0.0 0.0 100.0 10.0 66.6 66.7
Total 24.7 6.5 0.0 0.0 5.4 3.22 25.0 2.5 16.7 16.7

 Fields (%): infected fields/surveyed fieldsx100

® Plants (%): diseased plants/total plants (20 plants/field)x100 (visual rating)
© Other varieties: Yeonpung, Daepung, unknown varieties

9_: Not investigated
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Fig. 2. Climate data of ASOS (Automated Synoptic Observing System) for the Chungbuk Province in 2017.
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Fig. 3. Climatic data of AWS (Automatic Weather System) for the Chungbuk Province in 2017.
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