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  Conduction > hydraulic > anatomy > cell wall proportion > 1998-2001: the relevance of wood and treering studies Annual-ring studies of the genetic and environmental determinism of tree response to biotic and abiotic stressors Comparison of dead and surviving trees after a drought = relationship with the survival component of fitness (2) 2005-2009: ring density records of adaptive response to drought • Comparison of dead and surviving trees after a drought = relationship with the survival component of fitness • Density (annual-ring microdensity) variables: (proxies of) adaptive traits for resistance to drought • Surviving trees: 2005-2009: ring density records of adaptive response to drought • 2003 ring significantly different from the previous and the next one • 12 clones X 3 sites : the ring response to drought 2005-2009: ring density records of adaptive response to drought • 2003 ring significantly different from the previous and the next one • 12 clones X 3 sites : the ring response to drought is genetically determined • High potential of tree-rings to estimate norms of reaction and phenotypic 2007-2011: drought-related diebacks and provenance variation of ring response to drought Douglas-fir forest plots with variable dieback rates 2007-2011: drought-related diebacks and provenance variation of ring response to drought Douglas-fir forest plots with variable dieback Drought events quantified by soil water balance calculation, Biljou©, INRAE, EEF Nancy • Common garden in France • Variation between provenances for ring response to drought-years • Large part of the natural area (3) 2007-2011: drought-related diebacks and provenance variation of ring response to drought • Common garden in France • Variation between provenances for ring response to drought-years • Large part of the natural area (4) 2010-2014: wood density, resistance to drought and the dynamics of cavitation • Genetic variation • clones, families from coastal Washington2010-2014: wood density, resistance to drought and the dynamics of cavitation • Dynamics of within-ring cavitation propagation: cavitation starts in latewood, jumps to earlywood then ultimately affects the transition zone between early and latewood 2010-2016: proxies of resistance to drought are genetically and environmentally determined • Explores the potential of evolutionary adaptation of Washington state provenances • Define tree-ring proxies of resistance to drought (comparison of dead and surviving trees, (2), with data from (2) and (3): relationship with the surviving component of fitness) • Different proxies in different environmental conditions 23 2010-2016: proxies of resistance to drought are genetically and environmentally determined • Genetic variation and heritability (progeny tests) • Define selection traits for improvement of resistance to drought • Three earlywood ring variables have the highest potential of evolutionary 2010-2016: proxies of resistance to drought are genetically and environmentally determined • Genetic variation and heritability (progeny tests) • Define selection traits for improvement of resistance to drought • Three Earlywood ring variables have the highest potential of evolutionary 2016-2019: robustness and complexity of the evolutionary adaptation of resistance to drought As usual: ring microdensity Like (3): a larger part of the natural area Like (4): resistance to cavitation, at a larger scale For the first time: pits anatomy Local adaptation for resistance to drought in the Douglas-fir natural area A "Douglas-fir resistance-to-drought" conclusion • Structural traits linked to wood anatomy (ducts and pits) explain resistance to cavitation in branches and stems • Resistance to cavitation and resistance to drought are evolutionary traits shaped by climate variation in the natural range • They are differently put in action according to the genetic origin and the local drought conditions • The future of the Washington-Oregon origins in France is jeopardized by the global warming • Thanks to Alejandro Martinez Meier, Anne-Sophie Sergent, Guillermina Dalla Salda, Manuela Ruiz Diaz Britez and Thibaud Chauvin • And thank you for your attention
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