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The summer diapause rate, pupal weight, and metabolic rate of
Helicoverpa assulta at 35°C
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Abstract [Objectives] To determine the occurrence of summer diapause and its associated physiological changes in
Helicoverpa assulta exposed to high temperature. [Methods] Summer diapause in H. assulta can be induced by high
temperature at different larval stages. In this study, we recorded the diapause rate of H. assulta under 35°C and L16 - D8
beginning at the third, fourth, sixth larval and pupal stage and compared the pupal weight and metabolic rate of diapausing and
non-diapausing pupae. [Results] The summer diapause rates were 25.96% 25.71% 22.76% 11.31%, for third, fourth, sixth,
and prepupal stage, respectively. The results show that the diapause rate of the third, fourth and sixth stages was significantly
higher than that of the prepupal stage. Furthermore, the summer diapause rates of males were significantly higher than those of
females for each tested stage. The pupal weights of diapausing pupae were significantly heavier than those of non-diapausing
pupae. We comparatively measured the metabolic levels, using two indices, i.e., body weight loss and respiratory rate, of
diapausing and non-diapausing pupae. The weight loss curves of the diapausing pupae were significantly lower than those of
the non-diapausing pupae. Moreover, the respiratory rate curve of diapausing pupae was significantly lower than that of
non-diapausing pupae. [Conclusion] The results indicate that diapausing pupae can significantly reduce their metabolism
and delay their development under high temperature to survive adverse environmental conditions.
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Table 1 Comparison of the retention time of eye spots among four treated pupae

Treatment . " . d
Replicates (n) Retention of eye spots (d)
35 Diapausing pupae at 35 30 13.43+1.0a
35 Non-diapausing pupae at 35 70 1.97+0.13c
27 4 4-d-old diapausing pupae at 27 41 2.82+0.17b
27 9 9-d-old diapausing pupae at 27 45 2.63+0.16 b
F 169.84
df 3,185
P <0.01
+ mean==SE P<0.05 Duncan’s

The data in the table are mean=+SE, and those followed by different letters indicate significantly different by Duncan’s
multiple range test (P< 0.05).
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