A new Physio-Demo-Genetics (PDG) model accounting for complex interactions among

genes, functional traits and climate when environment or demography are unstable -Account simultaneously for plasticity, adaptation and gene flow/migration -Provide short-time scale predictions (few generations), out of equilibrium -Use biophysical model : take climate as input, no assumption on trait optimum, trait-fitness relationship… -Both components of fitness decreased with increasing Tsum Results : strength of selection on tsum Francois Lefèvre  Aurore Bontemps, Maxime Cailleret, Julie Gaüzere  The field team of URFM (Nicolas, William) and UEFM (Norbert, Olivier, Frank) 

FrostFrost

  1700 m on North face -840 and 1615 m on the South face Ecological data (growth, fructification, dispersal, phenotypic and genetic diversity) the studied case -No overlapping generations (sequential logging of reproductive trees) -No selection on date of budburst during the regeneration step -No mutation (only standing genetic variation + recombination) -No competition for light among adults -Climate (2002-2006 repeated) with elevation effect on T, Rainfall, and relative humidity Results: population dynamics Year simulated mortality at Alt2 → Alt4 -Expansion slower at Alt1 -Colonization with mortality at Alt5; Treeline at 1620 m (versus observed =1700 m) Results : validation Frost effect on LAI = 0 IUFRO meeting, 9-12/10/2012, Bordeaux -The model reproduces well patterns of variation of physiological and ecological variables with elevation.Results : spatial patterns of budburst



  offspring at next generation -Higher individual fitness in population Alt5 due to mortality combined with density-dependent selection -Strong selection gradient on Tsum in population Alt5 Back to the real world… Frost effect on LAI = 0 Tsum Population -In the case of beech, genetic cline shows counter-gradient variation (Tsum is lower for populations of high elevation) mortality at Alt2 → Alt4 -Expansion slower at Alt1 -Colonization with mortality at Alt5; Treeline at 1620 m (versus observed =1700 Population i + Generation j +ε i (+ interaction(Population i , Generation i ) )Results: variation of frost risk with elevation Frost effect on LAI = (Alt5) early genotypes were not more affected by late frost than late genotypes → early genotypes were still selected At middle elevation ( Alt 3-4) risks of late frost were maximum → early genotypes were counter-selected At low elevation, risks of late frost are lower→ early genotypes are still selected high gene flow, diversifying selection is capturing first beneficial allelic associations (θB) distributed among the loci contributing to the trait, prior to modifying allele frequencies → decoupling of Q ST and F STqInvestigation of this prediction with PDG modelWhat is the power of F ST -based methods (outlier approaches) to detect selection in such cases ? Mechanistic biophysical models → valid for other environment conditions  Modularity → adapted to other species 2. Evolution can be quick and strong  At high elevation Tsum decreased by 4° in 5 generations (mortality) François de Coligny  Christian Pichot, Philippe Dreyfus, Marianne Alleaume-Benharira &