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Abstract

In recent decades, butternut populations throughout eastern North America have been decimated by butternut canker, a disease caused by the fungal pathogen Ophiognomonia clavigignenti-juglandacearum. Disease mortality, poor regeneration in contemporary forests, and hybridization with
Japanese walnut threaten the survival of butternut throughout its historic range. Successful conservation of butternut requires a better understanding of its current survival, conditions under which regeneration occurs, and its genetic integrity where it co-occurs with Japanese walnut. In
addition, genetic diversity and gene flow between isolated populations should be assessed to determine best management practices and priorities. We assessed butternut populations within Great Smoky Mountains National Park (GSMNP) to determine recruitment history of populations, post-
canker survivorship and health, and degree of hybridization with Japanese walnut. We used National Park Service monitoring records to locate and collect health data for 202 butternut trees across 19 watersheds within GSMNP. Tree core samples were taken from a subset of individuals
throughout the Park to assess the pattern of recruitment for the current populations. Leaf samples were collected for genetic analysis to determine the frequency of hybridization. Based upon our results, butternut populations in GSMNP have declined dramatically due to disease mortality and
thirty years of minimal regeneration. Tree core samples revealed continuous recruitment since Park establishment (1934) until around 1980, after which regeneration declined drastically across all watersheds. Initial genetic analyses indicate that butternut-Japanese walnut hybrids comprise a
small portion of the total trees sampled. The presence of healthy trees and low rates of hybridization offer hope that the trees in GSMNP may contribute to efforts to develop and reestablish disease-resistant populations of this threatened tree species. In the next phase of this study, we will
genotype all individuals at 15 microsatellite loci to determine the genetic diversity and population genetic structure to evaluate gene flow patterns among populations that have become increasingly isolated due to disease mortality.
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