Climate change is a major stressor to plants—to respond to climate change, plants must adapt, shift their ranges, or face extinction. My dissertation addresses patterns of genetic variation across species ranges to better understand how plants, and species in general, will be able to adapt to rapid change. My first chapter is a meta-analysis and review of quantitative genetic variation (QGV), the heritable variation that natural selection acts on, to test for patterns of QGV within species’ geographic ranges—specifically, the classic prediction that QGV is reduced at range margins. In a meta-analysis of 35 QGV studies (Pennington et al. 2021), we found no consistent geographic patterns of QGV variation among species. Major takeaways from this work are that all regions of species ranges have the potential for adaptation and that there is a clear gap in research for understanding QGV across species’ ranges.  The remaining portion of my dissertation includes three range-wide studies of genetic variation in California native plants. Chapters 2 and 3 are “resurrection” studies, in which I am comparing plant traits from seeds collected before and during the western U.S. 2012-2016 mega-drought in the cutleaf monkeyflower (Erythranthe laciniata), an herb endemic to the Sierra Nevada. Drought generation plants exhibited earlier phenology and reduced population-level trait variation. Chapter 2 is an imposed drought and warming experiment asking whether the changes seen in drought generation plants are adaptive, whether drought reduced QGV, and whether QGV varies across the species range. Chapter 3 is a field experiment, with three common gardens in populations across the elevation breadth of the species range to understand if drought disrupted the strength and geographic patterns of local adaptation and how QGV is expressed in different climate zones. My monkeyflower work is a novel examination of how QGV varies across a native plant range and how QGV is impacted by climate change My final chapter is a study to characterize population genomic variation across the range of an endangered vernal pool grass, Neostapfia colusana, and to create genomic resources for further threatened and endangered species research and management practices. My work advances understanding of range-wide patterns of genetic variation, a sorely understudied but critical area as we face a warmer, drier future. 	Comment by Jason Sexton: Do they require this block justification and the narrow margins (usually margins of an inch are required)? I never really like block justification in documents, but that’s just a personal pref.
             
