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Does gene flow along environmental gradient inhibit adaptation? An approach
using the optimality theory

Hikosaka, Kouki
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In different environments, selective pressures in each environment enhance
adaptive differentiation, but gene flows from the different environment may inhibit evolution. Here,
we tested whether gene flow along altitude inhibit adaptation to the respective altitude in
Arabidopsis halleri. The growth analysis with optimization theory reveled that highland ecotype
adapts to higher nitrogen conditions while lowland ecotype adapts to a wide range of nitrogen
conditions. Genetic analysis showed that gene flow occurs but in some single nucleotide
polymorphisms (SNP) there was a clear differentiation in allele frequency along altitude, probably
as a result of strong selection. We conclude genetic differentiation occurs if environmental
condition is very different between two subpopulations even when their distance was small.
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