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Abstract.—The obligate pollination mutualisms between yucca moths and yuccas are some of
the most obvious cases of coevolution, but the phylogenetic origins and extent of coevolution
in these interactions are little understood. Ecological and phylogenetic information from the
yucca moth family, Prodoxidae, shows that pollination has evolved at least three times from
separate moth behaviors. Passive pollination occurs in Greya during nectaring by one species
and during oviposition by two other species. Active pollination among prodoxids has evolved
only once, in the yucca moths. Several life-history traits necessary for the evolution of obligate
mutualism are common traits within the Prodoxidae, and only active pollination and modified
mouthparts appear to have been novel traits in the yucca moths. We use moth and host biology
in a phylogenetic framework to establish hypotheses for the evolution of active pollination and
reciprocal specialization in the form of functional nectarlessness in yuccas.

The pollination mutualisms between yucca moths and yuccas are considered
to be among the most apparent cases of coevolution between plants and insects
(Riley 1892; Feinsinger 1983; Kiester et al. 1984; Pellmyr and Thompson 1992;
Pellmyr and Huth 1994; Thompson 1994; Bogler et al. 1995). The moths (Tegeti-
cula and Parategeticula) actively pollinate the yucca flowers into which they
oviposit, and the plants rely exclusively on these moths for pollination. The larvae
feed on the developing seeds, and those eaten seeds are the major cost of this
mutualism for the plant.

Until recently, the phylogenetic origins of these coevolved mutualisms could
not be determined because the phylogeny and host associations of the relatives
of yucca moths were unknown. Work during the past decade, however, has re-
solved the phylogeny of the moths and the host associations of most of the spe-
cies. Seven new species and one new genus of prodoxid have been discovered
and described (Davis et al. 1992), and morphological and molecular phylogenies
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