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Post-fire Quercus mycorrhizal associations are dominated
by Russulaceae, Thelephoraceae, and Laccaria in the southern
Appalachian Mountains
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Abstract

Following disturbances such as wildfires, cak seedlings must form a symbiotic association with mycorrhizal fungi to sor-
vive. Wildfires, however, reduce available mycorrhizal fungal propagules in the soil. Ectomycorrhizal (ECM) fungi on cak
seedlings sampled in severely burned (7 sites), moderately burmed (7 sites), and unborned areas (8 sites) in the Great Smoky
Mountaing National Park were evaluated 21 monthz after the 2016 Chimney Tops 2 Wildfire by Sanger sequencing of the
muclear ribosomal DNA internal transcribed spacer region (nelT'S; fungal barcode ). Sequences were aligned and grouped
imto Orperational Taxonomic Units (OTUs) based on well-supported phylogenetic clades and 98— 100% nrlTS sequence
homology with sequences in GenBank. One hundred seventy-nine root-associated fungi comprising 124 OTUs were recov-
ered after removing doplicate s (the same fungus on two or more roots of the same plant). The BCM genus Rusnula was the
most diverse genua (25 OTUs), followed by the ThelephoraTomentella clade (18 OTUs), Lactiffins (8 OTUs), Lacrarius (4
OTUz), and Lacecaria aff. lrccata (2 OTUz) Russula OTUs were identified more frequently on oak roots from burned arcas
and in burned soils, suggesting that some K ussula taxa may have a selective advantage in burned areas. High alpha diversity
ocourred within each of the burn cate gories, but little overlap of taxa ocourred betaeen burn categories (high beta diversity).
Approximately half of the recovered OTUs { 1007179 total root-associated fungi= 55.95) were found on a single plant. Oak
seedlings growing in moderately and severely burned arcas 21 months after a fire were capable of forming root associations
with available fungi. In contrast to the expectation that root-associated fungal diversity would be reduced after a wildfire,
diversity 1 year after the Chimney Tops 2 Fire was high with ectomycorrhizal Laccaria, Russulaceae, and Thelephoraceae
dominating. This study suggests that the availability of ECM fungi post-fire is not a barrier to oak re-establishment.
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Background

Saction Editor: Claus Besesker.
Wildfires are an essential component of ecosystems world-

wide {Marlon 2020, Many ecosystems are dependent on
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wildfires, but the frequency and intensity of wildfires have
vared over time (Calder et al. 2015; Hély et al. 202%0; Hoe-
cheret al. 2020}, In the Southern Appalachion Mountains
(Tennessee and Morth Carolina), and in forssts of the cast-
ern LISA, fire prevention strategies have successfully sup-
prezsed forest fires for approximately 100 years (Nowacki
and Abrams 2008; Aldrich et al. 2010; Flatley et al. 2011,
2013; Lafon et al. 2017). In the Great Smoky Mountains
Mational Park (GSMNP), fires have been largely suppressed
since the Park was established in 1934 (Flatley et al. 2011,
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