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The fitness of insects in response to climate warming

DONG ZhaoKe GE Feng™
( State Key Laboratory of Integrated Management of Pest Insects and Rodents Institute of Zoology

Chinese Academy of Sciences Beijing 100101 China)

Abstract Global average surface temperature has increased by around 0.74 °C during the past century and will continue
to rise in the future. Understanding how these changes have affected biological systems has attracted a vast amount of
research during the last two decades. Here we review the existing evidence on how insects have responded to these changes
in climate especially to increases in temperature. The fitness of insects can be predicted to change in response climate
change in 5 ways including changes in geographic distribution winter survival voltinism dispersal / migration and
phenology. However there are still many unknowns in our understanding of the effects of climate warming on insects.
Future research needs to consider the relationships between host plants insect herbivores and their natural enemies and
the long—term population — level responses of herbivores to global warming.
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Development and application of models for describing the effects
of temperature on insects’ growth and development

SHI PeiJian' IKEMOTO Takaya’® GE Feng'™

(1. State Key Laboratory of Integrated Management of Insect Pests and Rodents Institute of Zoology
Chinese Academy of Sciences Beijing 100101 China;
2. Department of Microbiology Teikyo University School of Medicine Tokyo 173 —8605 Japan)

Abstract As ectotherms the growth and development of insects is affected by temperature. Several mathematical models
have been built to describe the relationship between temperature and the development rate of insects. These models can be
generally divided into two categories; the first are based on thermodynamics whereas the second are not. In this paper we
comment on eleven mathematical models that attempt to describe the temperature-dependent developmental rates of insects
and emphasize the advantages of the Sharpe-Schoolfielddkemoto ( SSI) model with reference to our previous studies. We
consider this model to be the best so far developed. We illustrate the application of the various models with a published
dataset of developmental rate versus temperature.

Key words temperature change linear model non-inear model thermodynamics Sharpe-Schoolfielddkemoto model
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