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Bacterial pustule of soybean (Glycine max) caused by Xanthomonas axonopodis pv. glycines is one of the most
prevalent bacterial diseases of soybean in Korea, where it causes considerable yield loss. This study was carried
out to develop yield prediction model for bacterial pustule by analyzing correlation between the percentage of
diseased leaf area and yield. The severe disease incidence of soybean bacterial pustule caused yield losses by
19.8% in 2006 and 16.8% in 2007, respectively. Severity of bacterial pustule greatly affected on 100 seed weight
and yield, but did not on stem length, number of branches per plant, number of pods per plant, number of seeds
per plant. On the other hand, correlation coefficients between diseased leaf area and yield were —0.93*(‘06) and
—0.77%(‘07), respectively. The regression equation obtained by analyzing correlation between the percentage of
diseased leaf area and yield loss in 2006 and in 2007 was y = —3.2914x + 348.19(R?> = 0.8603) and y = —2.9671x +
302.08(R* = 0.9411), respectively. These results will be helpful in estimating losses on a field-scale and thereby

predicting the production of soybean.
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Fig. 1. Disease progress curve of soybean bacterial pustule when its pathogen was inoculated at different time in 2007. Treatment I:
Control, bactericide spraying, Treatment II: Pathogen inoculation, bactericide spraying, Treatment III: Pathogen inoculation,

Treatment IV: Pathogen inoculation (7/13, 7/20, 7/26, 1057 cfu/ml).
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Fig. 2. Typical symptoms of soybean bacterial pustule caused by Xanthomonas axonopodis pv. glycines on the field. (A) Damaged
leafstalk and leaves, (B) Symptoms of the infected soybean after defoliation, (C) Severely infected soybeans by artificially inoculating

with X. axonopodis pv. glycines, (D) Naturally infected field.

Table 1. Growth measurements and disease severity of soybean bacterial pustule at grain filling period of soybean®

Treatment Plant length  Stem length Number of Intensity of radiation
(Diseased leaf area) (cm) (cm) Branches Pods Damaged pods  Leafs (umolm’s™)
Treatment I (7.6%) 99.2" 67.1™ 5 85.8ab 12.25™ 117a 1045.6a"
Treatment I (10.4%) 98.7" 62.5" 4.9™ 101.2a 11.5™ 102a 919.4ab

Treatment 111 (18.2%) 98.9™ 63.3™ 5.4™ 96.2a 9.5™ 83.5ab 770.8bc
Treatment IV (20.6%) 93.6"™ 61.1™ 4.4 53.3b 14™ 65b 562.4c

*Within columns, means followed by the same letters are not significantly different (P = 0.05) according to Duncans's multiple range test, ns: not

significant. “September 19 in 2007.
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Table 2. Yield and yeild components of cultivar Tackwangkong in 2006
Yield components
Treatment Number of Yield Yield index
(Discased leaf area %) Ster?cﬁr)lgt h Branches per  Pods per Seeds per 100 S(gd WL (keg/100) (%)
plant plant plant
Treatment I (5.0%) 93.1 5.8" 106.3™ 195.8™ 23.6a 328.0a* 100
Treatment IT (13.0%) 81.7 5.0" 116.5™ 217.9™ 20.6b 318.9ab 97.2
Treatment IIT (20.0%) 78.5 5.4 96.1™ 177.2™ 21.3b 266.9b 81.4
Treatment IV (27.0%) 70.1 4.1 98.5" 178.5™ 21.3b 264.9b 80.8

*Within columns, means followed by the same letters are not significantly different (P = 0.05) according to Duncans's multiple range test, ns: not

significant.

Table 3. Yield and yeild components of cultivar Tackwangkong in 2007

Yield components

Treatment Number of Yield Yield index
(Diseased leaf area %) Stergnlfl;lgth Branches per  Pods per Seeds per 100 S(eg(;d W (ke/10a) (%)
plant plant plant
Treatment I (7.0%) 81.3 3.9 89.6™ 117.0™ 23.1a 277.4a* 100
Treatment II (11.0%) 80.3 3.7 87.0™ 117.5™ 22.4a 276.9a 99.8
Treatment 11 (19.0%) 75.0 3.5™ 75.0™ 111.1™ 22.2a 240.2ab 86.6
Treatment IV (25.0%) 68.4 3.5™ 75.4"™ 117.9™ 20.9b 230.7b 83.2
xWithin columns, means followed by the same letters are not significantly different (P = 0.05) according to Duncans's multiple range test, ns: not
significant.
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Table 4. Yield measurements with disease severity of soybean bacterial pustule when the pathogen was inoculated on three cultivars of
potted soybean at different growth stages in 2006

Cultivar Inoculation stage Stem length Number of 100 seed wt. Yield
(cm) Branches Pods Seeds (€4 (g/plant)
V3-V5 stage 38.9b 5.0 54.3™ 104.2™ 21.2b 21.7b*
Taekwangkong R1-R2 stage 39.1b 4.1m 43.6™ 87.0™ 21.1b 18.3b
Control 43.3a 4.6™ 58.9™ 115.6™ 25.3a 29.1a
V3-V5 stage 35.9™ 5.2™ 49.8b 106.9™ 19.3™ 20.3b
Mallikong R1-R2 stage 38.8™ 5.3 61.3a 135.3"™ 21.2™ 28.4ab
Control 38.9™ 5.1 67.8a 138.4™ 22.7™ 31.7a
V3-V5 stage 36.3™ 7.4 114.6™ 255.2b 16.2™ 41.9™
Pungsan-namulkong R1-R2 stage 31.8™ 7.0™ 123.6™ 327.4a 13.9™ 45.3™
Control 37.3™ 6.8™ 148.5™ 328.5a 13.4™ 43.7"

*Within columns, means followed by the same letters are not significantly different (P = 0.05) according to Duncans's multiple range test, ns: not
significant, Inoculation time: V3-V5 stage (14 July, 24 July), R1-R2 stage (9 August, 14 August).

Table 5. Yield measurements with disease severity of soybean bacterial pustule when the pathogen was inoculated on three cultivars of
potted soybean at different growth stages in 2007

Cultivars Inoculation stage Stem length Number of 100 seed wt. Yield
(cm) Branches Pods Seeds (€3] (¢/plant)

V3-V5 stage 41.4™ 1.5™ 40.3™ 64"™ 23.4b 15.5b*

Taekwangkong R1-R2 stage 46.3™ 1.9" 47.8™ 75™ 26.5ab 19.4a
Control 45.5™ 2.3m™ 47.1™ 75.2" 27.3a 21.1a

V3-V5 stage 43.4™ 2" 41.1™ 71.3™ 22.6b 17.6b

Mallikong R1-R2 stage 41.8™ 2" 43.9" 70.9" 22.1b 20.3a
Control 41.3™ 2.3"™ 45.7™ 66.9™ 27.6a 19.5ab

V3-V5 stage 48.0a 2.9 78.9™ 153.4™ 12.2b 21.7%

Pungsan-namulkong R1-R2 stage 36.0b 23" 98.7" 174.3™ 12.5b 22.3"
Control 40.8ab 3.1 81.8™ 167.8™ 12.9a 22.7%

*Within columns, means followed by the same letters are not significantly different (P = 0.05) according to Duncans's multiple range test, ns: not
significant, Inoculation time: V3-V5 stage (13 July, 24 July), R1-R2 stage (21 August, 24 August).
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Table 6. Correlation between diseased leaf area and yield components in 2006

No. of pods per plant ~ No. of seeds per plant 100 seed wt. (g) Yield (kg/10a)
Percentage of diseased leaf area -0.34™ -0.43™ -0.66™ -0.93%9
No. of pods per plant 0.98%* -0.22" 0.65™
No. of seeds per plant -0.22" 0.72™
100 seed wt.(g) 0.44"
*: significantly different at 5% level, ns: not significant.
Table 7. Correlation between diseased leaf area and yield components in 2007
No. of pods per plant ~ No. of seeds per plant 100 seed wt. (g) Yield (kg/10a)
Percentage of diseased leaf area -0.68" -0.04™ -0.77* -0.77%
No. of pods per plant 0.74* 0.24™ 0.8"
No. of seeds per plant -0.31™ 0.45™
100 seed wt.(g) 0.59*
*: significantly different at 5% level, ns: not significant.
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Fig. 3. Linear regression between yield and percent of diseased
leaf area in 2006.
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Fig. 4. Linear regression between yield and percent of diseased
leaf area in 2007.
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