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This study was carried out to investigate yield loss due to soybean leaf spot disease caused by Cercospora
sojina Hara and to determine the economic threshold level. The investigations revealed highly significant
correlations between disease severity (diseased leaf area) and yield components (pod number per plant, total
grain number per plant, total grain weight per plant, percent of ripened grain, weight of hundred seed, and
yield). The correlation coefficients between leaf spot severity and each component were —0.90, —0.90, —0.92,
—0.99, —0.90 and —0.94, respectively. The yield was inversely proportional to the diseased leaf area increased.
The regression equation, yield prediction model, between disease severity (x) and yield (y) was obtained as
y =—3.7213x + 354.99 (R? = 0.9047). Based on the yield prediction model, economic injury level and economic
threshold level could be set as 3.3% and 2.6% of diseased leaf area of soybean.
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Table 1. Yield and yield components of soybean according to the various leaf spot disease levels in fields at Yeoncheon, in Korea
Diseased leaf area No. pods No. total seeds Seed weight Ripened grain 100 seeds Yield
(%) /plant /plant /plant (g) (%) weight (g) (kg/10a)
0 132.2 ab” 3104 a 55.7a 96.2 a 22.3 ab 382.6a
5 131.3 ab 259.6 ab 51.9 ab 95.1a 232a 352.5ab
10 133.8a 262.0 ab 46.8 ab 93.8 ab 21.4 ab 3133 ab
20 108.9 abc 199.1b 39.5bc 93.2 ab 20.1be 266.0 be
40 8l4c 158.8b 298¢ 86.2 ab 18.6 c 188.1¢
60 90.3 be 166.0 b 316¢ 83.8b 187 ¢ 190.8 ¢

“Values followed by the same letter are not significantly different at P = 0.05 based on Duncan’s multiple range test.
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Table 2. Studies on correlation coefficient between leaf spot disease severity and yield components of soybean in the field experiments

No. pods No. total seeds ~ Seed weight % ripened 100 seeds Yield
Factors . .
/plant /plant /plant grain weight (g) (kg/10a)
Percent of diseased leaf area -0.90° —-0.90 -0.92 -0.99 -0.90 -0.94
Number of pods per plant 0.94 0.95 0.91 0.93 0.95
No. of total seeds per plant 0.98 0.89 0.90 0.98
Seed weight per plant (g) 0.93 0.96 1.00
Percent of ripened grain 0.90 0.94
100 seeds weight (g) 0.96
*Significant at P = 0.05, respectively.
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Fig. 1. Simple linear regression models derived for yield and its components of soybean plotted against % diseased leaf area with leaf
spot disease in field experiments. A: number of pods, B: number of total grains per plant, C: total grains weight per plant, D: ripened
grains per plant, E: a hundred grain weight, F: yield (kg/10a).
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Table 3. Economic threshold level between yield and yield with
percent diseased leaf area of soybean

Control cost® Market price®  GT® EIL? ET
(won/10a) (won/kg) (kg/10a) (%) (%)
45,462 3,671 12.4 33 2.6

*Control cost: fungicides price (11,383 won/10a x 2 times) + labor
costs (5,674 won/hr X 2 hr x 2 times) = 45,462 won/10a.

"Market price: Based on income analysis of agricultural products in
2009 (RDA).

°GT (Grain threshold) = Control cost/Market price.

EIL (Economic injury level) = GT/3.712 (coefficient of damage,
y=-3.7213x + 354.99).

°ET (Economic threshold) = EIL (GT/a) x 0.8.
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