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A Mathematical Model for the Caste-Ratio Regulation in Lower Termite Colonies
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Abstract— In social insects, the division of labor among castes is one of the fundamental natures for
establishing social behaviors. In termites, because of their hemimetaboly, the regulations of postembyonic
development should be important to regulate appropriate caste ratio in a colony. Although the caste differen-
tiation can be triggered by social interactions among colony members, the interactions via primer pheromones
and the physiological mechanisms underlying caste determination or differentiation are poorly understood.
In this study, therefore, we proposed a model for the regulatory mechanism controlling caste differentiation,
focusing on the physiological states and inhibitory interactions among individuals and address a sufficient
condition for Caste-Ratio Regulation. The results of computer simulations based on the proposed model
suggested that the two types of interactions were sufficient to enable a colony to maintain the appropriate

caste ratio.
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