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Throughout my career, my research has addressed fundamental questions regarding evolutionary adaptation in native plant populations and has also yielded guidance for managing impacts of human disturbance, including climate change, introduction of invasive plants, and the fragmentation of populations into small remnants.  In my 26 yr at UMN, I have mentored graduate students’ research concerning adaptation in prairie plant populations, and for 13 yr I have led UMN’s participation in an NSF-funded long-term experimental study investigating the evolutionary consequences of severe fragmentation of prairie populations of purple coneflower, Echinacea angustifolia (collaboration with Dr. S. Wagenius of the Chicago Botanic Garden: http://echinacea.umn.edu).  Among the key results of these studies are demonstration of: degree of local adaptation to present-day habitats and limits to rates of adaptation to climate change in partridge pea, Chamaecrista fasciculata1,2, dramatic reduction in seed production of progeny from crosses between prairie plant populations3, large differences in survival and fecundity among remnant populations4, and exceptionally severe inbreeding depression affecting growth and fitness in purple conflower5,6 (selected references in leading scientific journals below).  Moreover, my colleagues and I have recently developed an approach for analyzing data on individual survival and fecundity, the central measures of adaptation4,5. This new approach, which provides far more precise inferences about adaptation than previously possible, is crucially important to the success of the proposed research. Using it, we have recently documented substantial capacity for ongoing adaptation.7
1Etterson, J. R. and R. G. Shaw. 2001.  Constraint to adaptive evolution in response to global warming.  Science 294: 151-154. 2Davis, M.B. and R. G. Shaw. 2001. Range shifts and adaptive responses to quaternary climate change.  Science 292: 673-679. 3Heiser, D.A. and R.G. Shaw. 2006.  The fitness effects of outcrossing in Calylophus serrulatus, a permanent translocation heterozygote.  Evolution 60:64-76. 4Geyer, C. J., S. Wagenius, and R. G. Shaw. 2007. Aster models for life history analysis. Biometrika, 94: 415-426. 5Shaw, R.G., et al. 2008. Unifying life history analyses for inference of fitness and population growth. American Naturalist 172: E35-E47. 6Wagenius, S., et al.  2010.  Biparental inbreeding and inter-remnant mating in a perennial prairie plant: fitness consequences for progeny in their first eight years.  Evolution 64:761-771. 7Sheth, S. N., et al. 2018. Expression of additive genetic variance for fitness in a population of partridge pea in two field sites. Evolution 72: 2537-2545.
Organization Description: The mission of the Department of Ecology, Evolution and Behavior is to advance and disseminate knowledge in these fields through excellence in theoretical, experimental, and field research; undergraduate and graduate education; scholarly activities; and outreach. The integration of this knowledge across levels of biological complexity is a prerequisite to addressing many of the biological and environmental challenges facing society.                               http://www.cbs.umn.edu/eeb/
