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D= ’;0 (@l ~To +b—(T=T0)) aom
o V =2Vo/(al =70 4+ b—(T—T70)) an
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— REERY RRMABV,. (D). V.(DOHLE. BR, HEOMAESAHELE, HMAHME
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1977 22/6A 25/7A 28/8 34 33 34 34 63 67 +1.49
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M, 3 it
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TE% 1963 BEOASZEENHR]: BE., EENEREERMBESFOER. HipRiP%iR2:285—6
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STUDIES ON MATHEMATICAL MODELS OF THE
RELATIONSHIP BETWEEN INSECT DEVELOPMENT
AND TEMPERATURE

Wang Rusong Lan Zongxiong Ting Yenchin
(Institute of soology, Academia Sinica)

This paper deals with the quantitative relation between insect developmental
rate and temperature. After analysing some of the classical and prevailing models
on this subject, a second order ordinary differential equation model of develop-
mental rate with respect to temperature is developed, which is based on two main
assumptions about the dynamics of developmental rate, one is the effect of tempera-
ture on insect development, obeying the logistic law in favorable temperature
ranges the other is insect developmental resistance to the temperature deviation
from its optimum value, which may be negligible under normal temperature, but
rather significant near the lethal temperature. Relating these two mechanisms to
the outer and inner solution of the equation respectively by means of singular
perturbation technique in mathematical asymptotic analysis, we obtain an asymp-
totic formula of development rate V, uniformly valided in all developmental temp-
eratute:

VD = =Ty Lmee( - ) (1-exe(- )

The model gives a good fitting with the development data of some arthropods
at constant temperature. And, using it as a submodel in modelling the cotton
bollworm (Heliothis armigera) developmental duration at variable temperature,
we find the predicted values quite well fitted with the five years' field observa-

tional data.
A similar model relating the temperature to t he intrinsic growth rate of

cotton bollworm population is also developed.



