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ABSTRACT

Xerampefinge is a subsection composed of species of ectomycorrhizal fungi belonging to the
hyperdiverse and cosrmopolitan genus Russuia (Russulales). S pedes of Xerampelinge are recognized
by their fishy or shrimp cdor, browning contest, and a green reaction to iron sulfate. However,
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species delirmitation has tla-:litinralljr relied on m-:-rphnl-:-gjr and analysis of limitad molecular data. Efmm:al furg:
Prior taxonomic work in Xerampeknae has led to the description of as many as 59 taxa in Europs rmaphalogy; phd

and 19 in North America. Here we provide the first mubltilocus phylogeny of Eurcpean and Morth rpb2 taorormy; tef] Es; E|
American members based on two nrlNA loci and two protein-coding genes. The resulting rear Lanea

phylogeny supports the recognition of 17 spedies-rank Xerampelinae dades; however, higher
species richness (~23) is suggested by a more inclusive nuclear rONA intemal transcribed spacer
region IT51-585-T52 (IT5 barcode} anahysis. Phylogensetic and morphaological analyses support
three new species with estriced geographic distributions: B lapponica, B neopascua, and
R obympiana. We confirm that the European species R subrubens is present in North America
and the North American species B senissima (previoushy known as B favred) is present in Europs.
Most other Xerampelnge appear estricted to either Morth America or Eurasia, which indicates
a high degree of regional endemismg this indudes R serampeling, a rame widely appliad to Morth
American taxa, but a species restricted to Eurasia.

LI Africa, and Southeast Asia (Corrales et al. 2022).

The genus Russula Pers. (Russulales, Russulaceae) is
among the most species-rich fungal genera, with an
estimated global diversity above 2000 species
(Adaméik et al. 2019). Species of Russwla are specialized
ectomycorrhizal (ECM) symbionts typically assocated
with trees (Looney et al. 2022b) but can also associate
with shrubs, sedges, and herbs (Noffsinger and Cripps
2021). The genus is almost cosmopolitan and distribu-
ted from the tropics to arctic regions, with peak diversity
in temperate and boreal areas (Looney et al. 201&;
Taylor and Alexander 1989). Russula is one of the
most diverse and abundant genera in ectotrophic eco-
systems, especially in tropical areas of the Americas,

Despite significant efforts to build a global and complete
Russula phylogeny (Buyck et al. 2018; Looney et al.
2016), a majority of subsections within Russula are
under-sampled in multilocus phylogenies (Adaméilc
et al. 2019). Building of phylogenies at lower ranks
with data across distant geographic areas is relatively
rare in Russula but has been done for subsections
Roseinae Singer ex Sarnari (Looney et al. 2022a; Manz
et al. 2021) and Amoeninae Singer ex Buyck
(Wisitrassameewong et al. 2020, 2022). Russula studies
often rely on sequences of muclear rDNA from the
internal transcribed spacer region IT51-5.85-I1T52 (ITS
barcode) or D1-D2 domains of 285 (285) in support of



