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The experiments were carried out in fields for two years from 2008 to assess yield losses of squash due to
powdery mildew caused by Sphaerotheca fuliginea and to determine its economic thresholds. Powdery
mildew disease was first observed in late June, about 50 days after field-transplanting, progressed rapidly
during late July to early August, and began to reduce from late August. Powdery mildew severity was
negatively correlated with squash yields. A positive correlation was observed between fruit weight and %
marketable fruits. A simple linear regression model was obtained as Y=-10.399 X + 6607.5 with R*=0.9700
when squash yields (Y) was predicted using powdery mildew severity as an independent variable(X). Spray
threshold for maximizing squash yields without economic considerations was estimated as 6.5% in terms of
leaf lesion area with powdery mildew. Economic threshold and economic spray threshold able to compensate
the costs of fungicide sprays were determined as 21.6% and 17.3% in leaf lesion area, respectively.
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Fig. 1. Disease progress curve of squash powdery mildew in field
plots without fungicide sprays.
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Table 1. Squash fruit yields as affected by the severity of powdery mildew caused by Sphaerotheca fuliginea

Disease severity (%)*  No. fruits harvested/10a ~ Fresh weight (g)/fruit Fruits marketable (%) Yield (kg/10a)
=5 15,578 419.8 88.6 6,540.2
6~10 15,561 418.6 88.3 6,514.5
11~20 15,615 417.3 87.6 6,545.4
21~40 15,112 417.0 87.9 6,298.2
41 14,876 4152 87.1 6,173.0
Check® 14,655 4154 87.6 6,085.3

Percentage of leaf area covered with powdery mildew fungus.
°Field plots without fungicide spray.

Fig. 2. Photographs of disease symptom of powdery mlldew on squash plants (A), conidial chains and conidiophores (B) and conidia (C)
of the causal fungus Sphaerotheca fuliginea (bar = 18 pm).

Table 2. Correlation coefficients between powdery mildew severity and squash yields or yield components

Disease severity ~ No. fruits harvested/  Fresh weight(g)/

Fruits marketable

Factors %) 10a fruit %) Yield (kg/10a)
Disease severity (%) -
No. fruits harvested/10a -0.9715" -
Fresh weight(g)/fruit -0.9419 0.8549" -
Fruits marketable (%) -0.7874" 0.6670 0.9398° -
Yield (kg/10a) -0.9849" 0.9972" 0.8914" 0.7184" -
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Fig. 3. Simple linear regressions of yield (A) or yield components (B: No. fruits harvested/10a, C: fruits marketable (%), D: fresh
weight(g)/fruit) obtained based on those factors being predicted by using powdery mildew severity as an independent variable.

Table 3. Regression equations derived from the relationships between yield or yield components of squash and disease severity of
powdery mildew when used those as a dependent and an independent variable, respectively

Dependent variable Regression equation  Coefficient of determination F value Probability level (p)

No. fruits harvested/10a Y =-21437X+ 15754 0.9438 67.29" 0.001

Fresh weight(g)/fruit Y =-0.906X +419.4 0.8871 31.44™ 0.004

Fruits marketable (%) Y =-0.022X + 88.4 0.6199 6.52 0.063

Yield (kg/10a) Y =-10.399X + 6607.5 0.9700 129.27" 0.0003
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