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Although the queen honeybee is the major reproductive member of the hive, workers can lay

eggs, and are responsible for the production of approximately 0.1% of the male brood. Queens are
also distinguished from workers by their pheromonal bouquet, exhibiting caste-specific compositions
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in at least two exocrine glands. We focused our study on Dufour’s gland (DG), which opens into
the dorsal vaginal wall and was suggested to be the source of an egg-marking pheromone. In
gueens, glands are more developed than in workers and are fortified with long chain esters that
are absent in queenright (QR) workers. Queenless workers, however, possess the queen-specific
esters in their DG secretion. We used both chemical and behavioral approaches to elucidate the
function of DG secretion. Chemical analysis revealed the presence of DG esters on the queen-
laid eggs, albeit in minute quantities. The behavioral experiments focused first on testing worker
policing, e.g.the selective elimination of worker-born eggs by the worker nestmates in a QR colony.

It was demonstrated that QR workers readily discriminate between queen- and worker-laid eggs,
selectively eliminating the latter. However, neither queen’s DG secretion nor its synthetic ester
constituents prevented egg policing, refuting the hypothesis that the secretion serves as an egg-
marking pheromone.

We then tested the hypothesis that the queen DG constitutes a part of the queen signal.
Application of queen glandular secretion or the synthetic mixture of its ester constituents on a glass
slide or on a worker induced retinue formation around the ‘surrogate queen’. It was concluded that
DG secretion constitutes part of a complex queen signal that is the basis of the social integrity of
the honeybee colony. The presence of these esters on queen-laid eggs further suggests that they may
function as a queen fecundity signal, a hypothesis that remains to be tested.
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