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A Model of Termite Caste Differentiation Model and Adaptation to Environment
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Eusocial insects form colony, and they can adapt environmental fluctuations by the colony. Colony is maintained with

caste differentiation, which is a self-organized task allocation which raise the efficiency of the colony. Termites have several

specialized castes. Pseudergate, one of castes, becomes some different castes. Our purpose are building the internal model

and elucidating caste differentiation mechanism. The model is based on biological knowledge. It is suggested that Juvenile

Hormone (JH) is concerned in termite caste differentiation, so our research emphasized focus on the relationship between the
pseudergate caste differentiation and time evolution of JH titer. The model includes growth in developmental processes and

has the time variation of JH affected by the environment. Additionally this model has two interactions: trophallaxis and caste

differentiation inhibition. The termite internal state model was evaluated with computer simulation.
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Fig.l1 Caste differentiation pathways of the termite (Hodoter-

mopsis sjostedti).
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Fig.2 Hypothesis by [6, Nijhout1982] : Time evolution of JH
titer in Pseudergate and caste determination after molting.
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Fig.3 Developmental process in the individual model.
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Fig.5 Simulation Screen.
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Fig.6 Time evolution of numbers of individuals.
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Fig.7 JH titer distribution by nutrition.
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