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Abstract

By investigating metapopulation fitness, we present analytical expressions
for the selection gradient and conditions for convergence stability and evo-
lutionary stability in Wright’s island model in terms of fecundity function.
Coefficients of each derivative of fecundity function appearing in these con-
ditions have fixed signs. This illustrates which kind of interaction promotes
or inhibits evolutionary branching in spatial models. We observe that Tay-
lor’s cancellation result holds for any fecundity function: Not only singular
strategies but also their convergence stability is identical to that in the cor-
responding well-mixed model. We show that evolutionary branching never
occurs when the dispersal rate is close to zero. Furthermore, 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. Spatial structure thus
often inhibits evolutionary branching, although we can construct a fecun-
dity function for which evolutionary branching only occurs for intermediate
dispersal rates.
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