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(Abstract)

Otiorhynchus sulcatus (Fabricius) is a serious pest of various horticultural crops in the
United States. Despite its economic importance, this pest remains very challenging to
manage. Integrated Pest Management Program for O. sulcatus has not yet been
implemented due to lack of accurate information on its ecology.

Investigation of temperature-dependent development and reproduction of O.
sulcatus was conducted to enable the prediction of stage emergence more accurately.
Immature-development study at constant temperatures 11-30 °C showed that there was
the difference in optimal temperature regime among immature stages, which suggests that
temperature can play a role to adapt each stage to the different temperature condition of
the season. By applying mathematical models, optimum temperature for the fastest
development was estimated to be 27.5, 25.1, and 24.1 °C for eggs, larvae, and pupae,
respectively. Temperature also significantly influenced the adult reproductive life history
traits, including preovipositional period, ovipositional period, longevity, per capita egg
production, and egg viability. At 27 °C or above, reproductive success of O. sulcatus was
substantially impaired due to shortened longevity, delayed reproduction, and lowered egg
viability.

Endosymbiont bacteria Wolbachia infect many arthropod species and they may
alter the reproduction of their hosts. I first documented that Wolbachia is highly
prevalent in O. sulcatus populations in the United States. Given that two antibiotics
(tetracycline and gentamicin) differing only in their efficacy against Wolbachia, results
strongly support the hypothesis that Wolbachia may be required for normal egg
development of O. sulcatus.

Despite intensive insecticide application, O. sulcatus populations often remain at
unacceptable levels. I ask whether sublethal dosages of newer insecticides, imidacloprid
and thiamethoxam, influence offspring production of O. sulcatus adults and its progeny
under laboratory conditions. Weevils that survived short-term exposure to sublethal
dosages of imidacloprid and thiamethoxam produce viable offspring when they have
access to insecticide-free leaves after the exposure. Toxicity test showed the potential of
imidacloprid and thiamethoxam for the control of first-instars but not for the control of

eggs.



