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Development and application of models for describing the effects
of temperature on insects’ growth and development
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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.
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Fig.1 Fits of different mathematical models on the data of developmental rate
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(A) Grey line represents the theoretical values predicted by the SSI model; solid line represents the
predicted values by the modified linear model; circles represent the observations; open circles represent the data
that were not used by the modified linear model; closed circles represent the data used by the modified linear
model; the open rectangles represent the developmental rates at T,,, T, and T,,, respectively. ( B) Curve
represents the probability of enzyme being in the active state ( P,). It is obviously maximal at T,. ( C)
Comparison between the tangent of the SSI model ( dashed line) and the modified linear model ( dark solid line) .
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Responses of insects to rainfall and drought

DANG Zhi-Hao CHEN FadJun™

( Department of Entomology College of Plant Protection Nanjing Agricultural University Nanjing 210095 China)

Abstract The moisture factor plays an important role in the growth development and fecundity of insects. Rainfall can
directly kill insects through mechanical scouring. Drought affects insects’ physiology both directly and also indirectly
through its effects on host plants for example altering inter-specific interactions among insects on same host plants
thereby changing the diversity and stability of the insect community and population succession. This paper summarizes the
effects of rainfall and drought on the growth development and fecundity of insects under conditions of global climate
change and provides an introduction to the behavioral responses of migratory and gregarious insects and soil insect pests
to rainfall and drought. The strategies insects use to cope with rainfall and drought are described in detail including
behavioral adaptations and the tactics of diapause and migration etc. Artificial regulation of environmental moisture

especially soil moisture (e.g. artificial rainfall and irrigation etc.) is suggested as a means of controlling agricultural
insect pests.

Key words insect rainfall drought behavioral response adapting strategy pest management climate change
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