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Abstract:
The alpine zone is comprised of habitats at elevations above treeline. Macromycetes (fungi that
produce mushrooms) play important ecological roles as decomposers and mycorrhizal symbionts here
as elsewhere. This research examined alpine macromycetes from the Rocky Mountains over 3 years,
and includes: 1) a morphological taxonomic study of alpine Laccaria species, 2) a molecular
phylogenetic study of alpine Laccaria using ribosomal DNA internal transcribed spacer (rDNA-ITS)
sequences, and 3) a plot-based synecological study of macromycetes on the Beartooth Plateau
(Montana/Wyoming, USA). The genus Laccaria is an important group of ectomycorrhizal (EM)
basidiomycetes widely used in experimental and applied research on EM fungi. Five taxa are
recognized in the Rocky Mountain alpine using macro- and micromorphological and culture data. All
occur in Colorado, and are: Laccaria bicolor, L. laccata var. pallidifolia, L. pumila, L. montana and L.
sp.(a new taxon similar to L. montana, with more elliptical, finely echinulate basidiospores). Only L.
pumila and L. montana occur on the Beartooth Plateau. All are associated with species of Salix, and L.
laccata also with Dryas octopetala and Betula glandulosa. Maximum-parsimony phylogenetic analysis
of rDNA-ITS sequences for 16 alpine Laccaria collections provided strong support for morphological
species delineations. Laccaria laccata var. pallidifolia is highly divergent relative to other taxa. Laccaria
pumila and L. montana are supported as distinct species, along with a putative new taxon related to
both. All taxa are supported by molecular synapomorphies except L. pumila, which exhibits a unique
combination of insertion-deletions and single nucleotide polymorphisms. Alpine L. bicolor often lacks
a violet basal tomentum, but differs from L. laccata by a robust, striate stipe and finely fibrillose pileus,
characters supported by phylogenetic results. Interspecific ITS variation ranges from 1.6-7.3 %, and
intraspecific variation from 0-1% in analyzed collections. Fifteen plots on the Beartooth Plateau, most
containing a single EM host, were sampled multiple times per season. A total of 33 species (48% of
estimated Beartooth Plateau total) were recorded. Small sampling plots focused on EM hosts were
effective in representing most common EM fungal species; however, the EM host range of most
species was not fully represented. 
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