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Effects of Temperature and Insecticides on the Biological Traits of Haplogonatopus oratorius
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Abstract: [Objective] In the northern rice-growing areas, Haplogonatopus oratorius is the dominant natural enemy
species of Laodelphax striatellus among dryinid wasps. Its population dynamics are closely related to external
environmental factors. This study aims to clarify the effects of temperature and pesticides on the main biological parameters
of H. oratorius under laboratory conditions. [Method] Five temperatures (12, 18, 24, 30, and 36 °C) were set to examine
their effects on the predation, parasitism, and adult longevity of the parental generation of H. oratorius, as well as on the
cocooning rate, emergence rate, female proportion, and developmental duration of its offspring. Additionally, the lethal
effects of two concentrations of chlorantraniliprole, abamectin, and pymetrozine were tested on the main developmental
stages (parasitized hosts, cocoons, and adults) of H. oratorius. [Result] 1) Under different temperature conditions, the
highest predation rate of H. oratorius was 20.5% (at 18 and 24 °C), and it gradually decreased from 18 to 36 °C, with the
lowest rate being 9.0% (at 12 °C). The highest parasitism rate was 30.5% (at 30 °C), which gradually increased from 12 to
30 °C, and the lowest rate was 12.0% (at 36 °C). Adult longevity was longest at 18 °C (21.7 days for females, 3.7 days for
males) and the shortest at 36 °C (2.8 days for females, 1.3 days for males). The cocooning rate (85.7%), emergence rate
(76.2%), and the female proportion (38.1%) of offspring were all highest at 24 °C, while no offspring survived at 36 °C. 2)
When parasitized hosts (5 and 12 days post-parasitism) were treated with the tested insecticides, the mortality caused by
chlorantraniliprole ranged from 62.5% to 75%, whereas abamectin and pymetrozine both caused 100% mortality. For
cocoons treated for 3 and 7 days, mortality ranged from 3.3% to 30.0% for all tested insecticides. For adult females and
males, abamectin caused 48-h mortality of 73.3%-90.0%, while chlorantraniliprole and pymetrozine caused 48-h mortality
of 36.7%-73.3%. [ Conclusion] The suitable temperature range for H. oraforius is 18-30 °C; survival rate decreases
significantly at both low and high temperatures, and no survival was observed at 36 °C. The wasp shows relatively strong
tolerance to insecticides during the cocoon stage.

Keywords: temperature; insecticide; Haplogonatopus oratorius; biological traits
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Fig. 1. Effects of temperature on the predation rate, parasitism rate and lifespan of Haplogonatopus oratorius
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Fig. 3. Mortality of Haplogonatopus oratorius when exposed to pesticides at different developmental stages
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