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Caste differentiation in the social Hymenoptera is based on the fertility or sterility
of colony members and on the division of labor between sterile (workers, soldiers)
and fertile individuals1. We have previously1 tried to show that eggs that give rise
to workers develop under conditions very different from ancestral conditions, so
that worker production can be viewed as a special case of experimental dichogeny
or teratology, caused by the insects themselves and maintained by natural
selection.
Among the guiding factors in the evolution of castes, the trophic regime has been of
significance. Many authors, among them Herbert Spencer and Carlo Emery, also
view the partial starvation of larvae as important in the ontogenetic production of
workers (trophic castration). This does, indeed, appear to be the key factor.
An additional important factor arises from the effects of brood care on the adults
that raise the brood. Our experiments with social wasps have shown that when the
disappearance of the queen or removal of larvae puts an end to brood care, worker
fertility is strongly affected1. In some cases, more than half of the workers showed
ovarian development. This was especially evident among younger individuals.
One of the prime causes of worker sterility in wasps, then, is the compulsion of
these younger individuals to devote themselves to the care of a large group of
larvae. As shown by experiments, this brings about the suppression of ovarian
development. We propose to call this mechanism in caste determination nutricial
castration2.
Nutricial castration is much less evident as we go from primitive to more advanced
social levels. We can consider it to have been a necessary condition in the earliest
stages of caste differentiation, such as Polistes occupies today. In more socially
advanced species, such as the honey bee, on the other hand, trophic castration is a
sufficient mechanism, so that nutricial castration plays no part under normal
conditons.
1. P. Marchal 1896. La reproduction et l’évolution
des guêpes sociales.
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2. From nutrix. Alternatively, we could use the term brood-care castration
[castration nourricière], but this could lead to confusion with trophic castration
[castration alimentaire].

