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Evolutionary rescue with interspecific interactions: Theory and experiments
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We examined how population and community dynamics are affected by complex
feedbacks between “ rapid evolution” (i.e., allele frequency changes in populations in short
timescales), environmental changes, and interspecific interactions by using mathematical models.
First, we developed the theoretical framework of “ indirect evolutionary rescue,” where prey
adaptation prevents predator extinction. We revealed conditions where predator-prey coevolution
promotes or prevents predator extinction as well as the paradoxical “ hydra effects,” where
increasing predator mortality results in increased predator abundance. Second, we examined
conditions where intermediate generation overlaps (due to e.g., seed dormancy) can maximize the
speed of evolution. Finally, we revealed how environmental fluctuations and positive
frequency-dependence in community dynamics influence species coexistence and extinction.
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