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Regulatory mechanisms of caste differentiation and seasonal polyphenism via
maternal effects in social aphids
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I examined environmental factors involved in the occurrence of polyﬂhenism
(caste/morph differentiation) in the colonies of a social aphid, Tuberaphis styraci, which has a
sterile soldier caste in the second instar. It was found that three environmental factors (density,
photoperiod, temperature) act in combination, and the combination of specific conditions leads to an
effective induction of soldier or winged sexupara (producer of both sexes) differentiation. | also
explored the mechanisms for their adaptive caste regulation and seasonal polyphenism, paying
attention to the roles of "maternal effects". Laboratory experiments confirmed that maternal
perception of photoperiod as well as density cues is involved in regulation over alternative
phenotypes (i.e. caste/morph differentiation) of their offspring via maternal effects.
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