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            Abstract
The evolution of the placenta from a non-placental ancestor causes a shift of maternal investment from pre- to post-fertilization, creating a venue for parentâ€“offspring conflicts during pregnancy1,2,3,4. Theory predicts that the rise of these conflicts should drive a shift from a reliance on pre-copulatory female mate choice to polyandry in conjunction with post-zygotic mechanisms of sexual selection2. This hypothesis has not yet been empirically tested. Here we apply comparative methods to test a key prediction of this hypothesis, which is that the evolution of placentation is associated with reduced pre-copulatory female mate choice. We exploit a unique quality of the livebearing fish family Poeciliidae: placentas have repeatedly evolved or been lost, creating diversity among closely related lineages in the presence or absence of placentation5,6. We show that post-zygotic maternal provisioning by means of a placenta is associated with the absence of bright coloration, courtship behaviour and exaggerated ornamental display traits in males. Furthermore, we found that males of placental species have smaller bodies and longer genitalia, which facilitate sneak or coercive mating and, hence, circumvents female choice. Moreover, we demonstrate that post-zygotic maternal provisioning correlates with superfetation, a female reproductive adaptation that may result in polyandry through the formation of temporally overlapping, mixed-paternity litters. Our results suggest that the emergence of prenatal conflict during the evolution of the placenta correlates with a suite of phenotypic and behavioural male traits that is associated with a reduced reliance on pre-copulatory female mate choice.
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                    Figure 1: Phylogenetic tree showing relationships among 94 species of the fish family Poeciliidae.[image: ]


Figure 2: Phylogenetic logistic and linear regressions.[image: ]
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        Editorial Summary
Consequences of placenta evolution
Females laying eggs for external fertilization have no control over the quality of the offspring, and must rely on proxies of male quality such as courtship and display traits. Evolutionary theory holds that all this changed with the advent of the placenta: with low-cost eggs incubated internally, a mother can hedge her bets, inspecting the genetic quality of her mates directly and provisioning her embryos accordingly. The resulting motherâ€“offspring conflict is expected to lead to polyandry (females mating with multiple males) and to males that are smaller, less showy and more prone to opportunistic or 'sneaky' mating. Here Bart Pollux et al. test these ideas by looking at the Poecilidae â€” guppies and their relatives â€” a family of fish in which the various species show all varieties of internal and external fertilization, and in which the placenta has evolved at least eight times independently. This approach allows the authors to confirm that the evolution of the placenta is associated with polyandry in females, and smaller, less showy males that have longer penises to facilitate more opportunities for opportunistic mating.
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