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Abstract
We explored whether DNA-phylogeny-based and morphology-based genus concepts can be reconciled in 
the basidiomycete family Phanerochaetaceae. Our results show that macromorphology of fruiting bodies 
and hymenophore construction do not re�ect monophyletic groups. However, by integrating micromor-
phology and re-de�ning genera, harmonization of DNA phylogeny and morphological genus concepts is 
possible in most cases. In the case of one genus (Phlebiopsis), our genetic markers could not resolve genus 
limits satisfactorily and a clear morphological de�nition could not be identi�ed.

We combine extended species sampling, microscopic studies of fruiting bodies and phylogenetic 
analyses of ITS, nLSU and rpb1 to revise genus concepts. �ree new polypore genera are ascribed to the 
Phanerochaetaceae: Oxychaete gen. nov. (type Oxyporus cervinogilvus), Phanerina gen. nov. (type Ceri-
poria mellea), and Riopa (including Ceriporia metamorphosa and Riopa pudens sp. nov.). Phlebiopsis is 
extended to include Dentocorticium pilatii, further species of Hjortstamia and the monotypic polypore 
genus Castanoporus. �e polypore Ceriporia in�ata is combined into Phanerochaete.

�e identity of the type species of the genus Riopa, R. davidii, has been misinterpreted in the cur-
rent literature. �e species has been included in Ceriporia as a species of its own or placed in synonymy 
with Ceriporia camaresiana. �e e�ort to properly de�ne R. davidii forced us to study Ceriporia more 
widely. In the process we identi�ed �ve closely related Ceriporia species that belong to the true Ceriporia 
clade (Irpicaceae). We describe those species here, and introduce the Ceriporia pierii group. We also select 
a lectotype and an epitype for Riopa metamorphosa and neotypes for Sporotrichum aurantiacum and S. 
aurantium, the type species of the anamorphic genus Sporotrichum, and recommend that teleomorphic 
Riopa is conserved against it.
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Introduction

Fruiting bodies are the most visible and easily studied element of the life cycle of mac-
rofungi. Fruiting body morphology, including overall shape and construction of the 
spore-producing surface (hymenophore in basidiomycetes), was adopted early on as 
the guiding principle of fungal classi�cation. �is practical, but arti�cial, system has 
been largely replaced by a more natural, phylogenetic classi�cation based on molecular 
characters (Hibbett et al. 2007, McLaughlin and Spatafora 2014, 2015).

At higher levels, there is rampant convergence and parallelism in the evolution of 
fruiting body and hymenophore types, possibly with a general trend towards evolu-
tion of more complex types. For instance, some orders of basidiomycetes only contain 
simple, e�used fruiting bodies (e.g. Atheliales, Corticiales), while others are domi-
nated by more complex forms (e.g. Agaricales, Gloeophyllales). Nevertheless, fruiting 
body morphology and hymenophore type remain signi�cant for classi�cation of fungi, 
particularly at very low taxonomic levels (e.g. within genera). �e separate research 
traditions of specialists on morphological groups such as agarics, corticioid fungi and 
polypores have hindered comparisons of morphologically distinct yet closely related 
taxa. Otherwise well implemented studies for instance in polypore systematics some-
times neglect closely related corticioid fungi (Li and Cui 2013, Jia et al. 2014, Chen 
et al. 2015).

A number of studies have shown that hymenophore types classi�ed separately may 
actually belong to the same genus. Examples include Hyphodontia/Xylodon (Langer 
1994, Larsson et al. 2007), Resupinatus (�orn et al. 2005), Schizophyllum (Nakasone 
1996), Sidera (Miettinen and Larsson 2011), Steccherinum (Miettinen et al. 2012), 
and Trechispora (Larsson 1994, Larsson et al. 2011, Birkebak et al. 2013). In the pre-
sent study we explore whether phylogenetic genus-level classi�cation and hymeno-
phore type based classi�cation can be united into a coherent system in the family 
Phanerochaetaceae.

Larsson (2007) suggested the adoption of Phanerochaetaceae for a clade of corti-
cioid fungi around the genus Phanerochaete. A more comprehensive sampling of the 
Polyporales by Binder et al. (2013) suggests that Phanerochaetaceae is indeed a well-
supported subclade of the large phlebioid clade, with the polypore genus Bjerkandera 
as the sister clade to the rest of the family. �e family, as well as others mentioned 
in this paper, will also be adopted in the forthcoming treatment of Polyporales sys-
tematics by Justo et al. (in preparation). Aside from Bjerkandera, all the members of 
the Phanerochaetaceae identi�ed in previous analyses have been corticioid or hydnoid 
fungi, most of them simple septate and monomitic, with the exception of Hapalopilus, 
a polypore genus with clamped hyphae. Here we describe two new polypore genera for 
the family (Figure 1).
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Figure 1. Fruiting body diversity in Phanerochaetaceae. a Phlebiopsis castanea (=Castanoporus castaneus), 
Russia, Spirin 5704 b e�used polypore Phanerina mellea, Indonesia, Miettinen 11393 c corticioid Phle-
biopsis pilatii, Russia, Spirin 6268 d polypore Riopa metamorphosa intermixed with its anamorphic stage 
Sporotrichum aurantiacum, Czech Republic, VlasÆk 0511/15. Photos taken in the �eld.

�e corticioid members of the Phanerochaetaceae have been popular subjects of phy-
logenetic research, which has resulted in revision of genus concepts within the family. 
Greslebin et al. (2004) created the new genus Rhizochaete for pigmented Phanerochaete-
like taxa in a separate clade within the Phanerochaetaceae. Wu et al. (2010) produced 
an extended phylogeny of the Phanerochaetaceae, extending the genera Hjortstamia and 
Phlebiopsis. �e most comprehensive phylogenetic treatment until now, produced by 
Floudas and Hibbett (2015), resulted in creation of Phaeophlebiopsis for Phlebia-like taxa 
























































































