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Determinants of Economic Threshold for Powdery Mildew on Cucumber
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The influences of powdery mildew caused by Sphaerotheca fusca were assessed on cucumber to verify the eco-
nomic injury level and yield response. Based on the relation of disease severity and yield response, economic
threshold was determined by grading the disease severity of powdery mildew. Yield loss simulation due to
damage of powdery mildew was conducted by defoliation of lower cucumber leaves in two seasons. The mini-
mum number of leaves was 10 in spring season and 13 in autumn season which made no distinct difference on
cucumber yield. The whole yields of cucumber was reduced as the disease severity was increased. Therefore
occurrence of powdery mildew have a negative effect on cucumber yield. The regression equation between
disease severity and yield loss showed Y=-57.237x+6143.1, R*=0.9628. This equation suggests the disease
severity of economic threshold is 17.6%, which is 3% reduction point of yield based on yield and economic
relations. These results suggest that application of fungicide should be needed when 1 or 2 leaves of cucumber

are infected by powdery mildew in the growing season.
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Table 1. Adjustment of disease severity by treatment interval of
chemicals for powdery mildew

Disease severity  Interval for chemical

Treatment

(%) treament (day)
I 15.0< 7
)| 15.1~30.0 10
it 30.1~50.0 13
v > 50.1. -
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Table 2. Yield response of cucumber depending on leaf removal
in spring season

No. of Yield (kg/10a) A . Yield
verage

cucumber ke) loss
leaves® Rep.A Rep.B Rep.C (kg (%)

7 4649 5231 4,781 4.887° 330

10 6,112 7026 6,887 6,675° 8.5

13 6,092 6511 6,890 6498 109

16 5650 7,070 7287 6,669 8.6

Calendar spray® 6,326 7,625 7,928 7,293° -

Control 5385 6,187 6364 5979° 18.0

*Means followed by the same letter within column are not signifi-
cantly different by the Duncan’s muitiple range test 5% level.

®No. of leaves were maintained with standard no. of leaves and lower
leaves were removed when they have more than standard no. of
leaves.

‘Calendar spray was treated each 10 day interval and number of
leaves was matained 16 leaves.
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Table 3. Yield response of cucumber depending on leaf removal
in autumn season

Table 5. Disease and yield loss relationships for damage of pow-
dery mildew (1 year cropping per 10a)

No. of Yield (kg/10a) A . Yield
verage
cucumber loss
leaves’ Rep.A Rep.B Rep.C  (kg) (%)
7 1,835 3,055 2517 246%° 63.4
10 3273 5,163 4,813 4416° 34.5
13 4789 7,151 6,839  6,260* 7.1
16 7544 6,219 6,157 6,640° 1.5
Calendar spray 6,243 6477 7494 6,738 -
Nontreated 5,884 7,513 6473 6,623 1.7

*Means followed by the same letter within column are not signifi-
cantly different by the Duncan's multiple range test 5% level.
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Yield loss Yield® Gross income  Amount of loss
(%) (kg) (W) W)
Standard income 8,543 9,909,880 0
3% loss 8,287 9,612,584 297,396
5% loss 8,116 9,414,386 495,494
10% loss 7,651 8,874,928 1,034,952
20% loss 6,759 7,839,976 2,069,904

2004 Regional income data of agricultural product (R.D.A), cucum-
ber price was determined as 1,160 won per kg.

Table 6. Cost analysis® for damage due to powdery mildew

Agncu}tural Labor cost® Deprematlol? fora Sum
chemicals farm machinery
172,692° 109,568 13,317 295,577

*Family labour (men 10.1 hr, women 6.7-hour), hired labor (men
0.4 hr, woman 0.9 hr).

®Unite : won ().

°1 cropping per 10a.
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Table 4. Yield response of cucumber against powdery mildew
Disease Total yield (kg) Markatable yield (kg) Low grade yield (kg)
severity® Average yield Yield Average yield Yield Average yield Yield
(%) (per plant) (10a) (per plant) (10a) (per plant) (102)
15 2.92 7,346 2.26 5,292 0.65 1,968
25 2.64 6,164 2.05 4,797 0.58 1,756
45 2.24 5,245 1.40 3,281 0.70 2,091
55 2.24 5,247 1.36 3,188 0.88 2,642

*Disease severity was determined by the fomula as following ;
Disease severity (%)=[(4a+3b+2c+d)/(4(a+b+c+d)] x 100, where 0.1%~20% : d, 20.1%~30% : ¢, 30.1%~50% : b, 50.1%~100% : a.
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