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            Abstract
Forest trees are dominant components of terrestrial ecosystems that have global ecological and economic importance. Despite distributions that span wide environmental gradients, many tree populations are locally adapted, and mechanisms underlying this adaptation are poorly understood. Here we use a combination of whole-genome selection scans and association analyses of 544 Populus trichocarpa trees to reveal genomic bases of adaptive variation across a wide latitudinal range. Three hundred ninety-seven genomic regions showed evidence of recent positive and/or divergent selection and enrichment for associations with adaptive traits that also displayed patterns consistent with natural selection. These regions also provide unexpected insights into the evolutionary dynamics of duplicated genes and their roles in adaptive trait variation.
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                    Figure 1: Geographic locations and genetic structure of the 544 P. trichocarpa individuals sequenced.[image: ]


Figure 2: Phenotypic evidence of climate-driven selection in P. trichocarpa.[image: ]


Figure 3: Unique and shared genomic regions among five selection scans.[image: ]


Figure 4: The selection outliers have a stronger association signal with adaptive traits than that expected by chance.[image: ]


Figure 5: A region of chromosome 10 shows an abundance of bud flush association and strong evidence of selection from multiple selection scans.[image: ]


Figure 6: A region of chromosome 8 shows multiple strong bud flush associations and evidence of positive selection.[image: ]
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