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Species live in spatially structured environments where population dynamics are largely determined by dispersal. Dispersal therefore 
needs to be considered as a central trait in life history. While a substantial body of theory demonstrated the putative importance of 
dispersal ecology and evolution for the functioning of metapopulations, range expansions and adaptation to novel environments, 
we lack empirical insights from more natural systems. By integrating experimental evolution -using spider mites Tetranychus urticae 
as a model- with transcriptomics and modelling, we show that spatial variation in habitat availability imposes strong selection on 
life histories, though not always as predicted by theory. These evolutionary dynamics strongly feedback on the population dynamics 
and thereby affect important components of metapopulation functioning . Our multidisciplinary approach allows us to pinpoint links 
between general stress resistance evolution, trait evolution and kin competition, and to demonstrate how spatial eco-evolutionary 
dynamics eventually impose rescue under global change.
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Natural tree populations consist on individuals that exhibit intra- and inter-specific variation at different geographic scales, as a 
result of the balance between gene flow and selection. The extent and magnitude of such variation will influence the adaptive capacity 
of trees under forthcoming changing environmental conditions. Scots pine in Scotland is the iconic species of the remnant Caledonian 
forest and appear in a relatively narrow geographic area with a steep East-West environmental gradient, increasing in rainfall and 
temperature. We hypothesised that western populations could be better adapted to warmer conditions and, as a consequence, could 
perform differently to predicted increased temperature. We performed an experiment under strictly-controlled conditions with a 
nested hierarchical design including region (East vs. West), population and families. We used two temperature scenarios, current 
temperature and increased temperature, and analysed germination and growth of above and below-ground traits. The largest amount 
of variation occurred at the family level. Nevertheless, regional and population differences were detected, where eastern populations 
invested more in roots and western populations had a greater number of stomata rows and thicker roots. In addition, increased 
temperature had strong effects on early growth similar in the two regions, with advanced germination, enhanced growth and biomass 
about 10 times, but it was not accompanied by shifts in biomass partitioning. Despite the intra-specific variation found in Scots pine 
populations, our results reveal consistent effects of increased temperature on growth and germination.




