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We consider a class of non-local reaction-diffusion problems, referred to as replicator-mutator
equations in evolutionary genetics. For a confining fitness function, we prove well-posedness
and write the solution explicitly, via some underlying Schrödinger spectral elements (for
which we provide new and non-standard estimates). As a consequence, the long time behaviour is determined by the principal eigenfunction or ground state. Based on this, we
discuss (rigorously and via numerical explorations) the conditions on the fitness function
and the mutation rate for evolutionary branching to occur.
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Understanding the factors that shape the timing of life-history switch points (SPs, e.g.,
hatching, metamorphosis, maturation) is a fundamental question in evolutionary ecology.
Previous studies examining this question from a fitness optimization perspective have advanced our understanding of why the timing of life-history transitions may vary across
populations and environments. However, in nature we also often observe variability among
individuals within populations. Optimization theory, which typically predicts a single optimal SP under physiological and environmental constraints for a given environment, cannot
explain this variability. Here we re-examine the evolution of a single life-history SP between juvenile and adult stages from an Adaptive Dynamics perspective, which explicitly
considers the feedback between the dynamics of population and the evolution of life-history
strategy. The Adaptive Dynamics model, although simple in structure, exhibits a diverse
range of evolutionary scenarios depending upon demographic and environmental conditions,
including the loss of the juvenile stage, a single optimal SP, alternative optimal SPs depending on the initial phenotype, and sympatric diversification under disruptive selection. Such
predictions are consistent with previous optimization approaches in predicting life-history
SP variability across environments, and in addition it also explains within-population variability. Thus, our model can provide a simple theoretical tool for exploring how changing
environmental conditions may shape the evolution of life-history strategies.
Acknowledgements: PL and CH acknowledge support from the National Research Foundation
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Many plant parasites interact with their host through gene-for-gene interactions. Considerable polymorphism for virulence (defined as the ability to overcome a resistance gene)
and resistance occurs in agricultural and wild ecosystems. Fitness costs of resistance and
virulence are required for polymorphism to be maintained in the long run [1]. A previous
study [2] showed that there exist virulence costs in the Great Famine pathogen (Phytophthora infestans). These costs are mainly due to a lower spore production. However, virulent
genotypes have a shorter latent period (time-to-sporulation). The latter observation is intriguing as virulent genotypes are expected to benefit from shorter latent periods. A key
component of plant immunity is termed systemic acquired resistance (SAR): this is a partial
resistance response that occurs following an earlier exposure to a pathogen. Through an
adaptive dynamics approach, we show that SAR, by increasing the latent period of subsequent infections, may indeed select for shorter latent period in virulent genotypes. This
way, we provide an original and possibly testable hypothesis to explain previously puzzling
observations.
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In the litterature, several models of food web evolution have been introduced and numerically
analysed. However, some biological conditions seem be to artificial in these models.
We will propose a food web model in which the size of individuals and their predation
preference are subjected to evolution. We will discuss the mechanisms which have to be
introduced in the model in order to obtain satisfactory evolutions of the food webs without
artificially constrain the evolution of both traits (for example, constrain the predators to be
always bigger than their preys). We will present results depending on the evolution speed
of both traits.
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The Wright’s island model consists of a large number of ecologically identical patches, in
which a fixed number of adults produce offspring and die. Part of the offspring disperse.
Those individuals surviving dispersal arrive randomly in any other patch. After dispersal,
the n individuals to become adults are randomly chosen among the offspring present in each
patch. In this model, classical results about the evolution of dispersal have been obtained
[2].
We investigate an extension including spatial heterogeneity, so that patches can be of different quality. By investigating metapopulation fitness, we present analytical expressions for
the selection gradient and conditions for convergence stability and evolutionary stability.
In the homogeneous model, evolutionary branching of dispersal is not possible [1]. We show
that spatial heterogeneity selects against dispersal, but can promote evolutionary branching.
For a fecundity-affecting trait, Taylor’s cancellation result holds in the homogeneous model:
Not only singular strategies but also their convergence stability is identical to that in the
corresponding well-mixed model. Homogeneous spatial structure also often inhibits evolutionary branching: Evolutionary branching never occurs when the dispersal rate is close to
zero, and for a wide class of fecundity functions (including those determined by any pairwise game), evolutionary branching is impossible for any dispersal rate if branching does
not occur in the corresponding well-mixed model [3].
In contrast, in a spatially heterogeneous model, evolutionary branching can happen for low
dispersal rates, even when it does not happen when everybody disperses.
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