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Abstract

Venturia canescens Gravenhorst is one of the important parasitoids of lepidopterous pests with worldwide
distribution. For assessing the efficiency of natural enemies in biological control, it is necessary to study
their foraging behavior. In this study, host stage preference (between 1st and 4th instar larvae), functional
response (densities of 2, 4, 8, 16, 24, 32, and 64 of 4th instar larvae), and mutual interference of V.
canescens (densities of 1, 2, 4, 6, and 8 of wasps) were studied on potato tuber moth, Phthorimaea
operculella Zeller, larvae. In the preference experiment, the 4th instar larvae of potato tuber moth were
preferred by the wasp. The logistic regression analyses revealed that the functional response of V.
canescens to the 4th instar larvae of potato tuber moth was type Il. Searching efficiency (a) and handling
time (T,) of the wasp were estimated 1.174 h™* and 1.1347 h, respectively. In the mutual interference
experiment, the per capita searching efficiency of the wasp ranged from 0.0810 to 0.1111 h™%, with the
highest value at the density of 1 and 2 and the lowest value at the density of 8 wasps. The slope of
regression line or interference coefficient was estimated to be -0.1356, indicating the mutual interference
among the wasps. Based on the results, the foraging behavior of V. canescens was affected by the
developmental stage and density of the host, as well as the density of the wasps. So, V. canescens has a
good potential for IPM programs of potato tuber moth.
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Table 1. Logistic regression analyses of the proportion of the potato tuber moth larvae parasitized by
Venturia canescens.

Parameters Estimate

r P-value

Constant (Po) 6.9492
Linear (P1) -0.4048
Quadratic (P,) 0.00705
Cubic (Ps) -0.00004

1.5696 19.60 <0.0001
0.1622 6.23 0.0126
0.00507 1.93 0.1645
0.000046 0.85 0.3565
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Figure 1. Number (a) and percentage (b) of parasitism of Venturia canescens to different densities of the

potato tuber moth larvae. The data points and solid lines represent the number (a) and percentage (b) of
the the host parasitized and predicted by the Rogers model, respectively.
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Table 2. Type of functional response, searching efficiency (a), handling time (T,), and maximum rate
of parasitism (T/T,) of Venturia canescens to the potato tuber moth larvae.

a T
Type of functional response " " TITh
Mean + SE 95% ClI Mean + SE 95% ClI

1l 1.174 £3.783 7.686--7.7E3 1.347 £ 0.293 0.717-1.909 17.82
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Table 3. Mean (xSE) number of per capita parasitism of Venturia canescens and its per capita
searching efficiency on potato tuber moth larvae.

P Na a
(Parasitoid density) (Per capita parasitism) (Per capita searching efficiency)
1 10.50 + 0.54" 0.1111 + 0.006*
2 19.80 £ 0.76° 0.1105 + 0.005°
4 32.40 £1.33° 0.0983 + 0.005®
6 43.50 +1.08° 0.0954 + 0.003*
8 47.50 + 1.50° 0.0810 + 0.004°
F 201.98 7.244
df 4,49 4,49
P <0.0001 <0.0001
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Means followed by different letters in each column are significantly different (Tukey test, P < 0 .05).
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