oSP

) ”@m MYCOSPHERE 15(1): 1455 1521(2024)  www.mycosphere.org ISSN 2077 7019

s P
& ? Doi 10.5943/mycospherE#d/1/12
ARTICLE

MultiTgene phylogeny and taxonomy of Physisporinus (Polyporales
Basidiomycotg

Wang CGA Dai YC!A Kout J?, GatesGM3, Liu HG#®, Yuan Y!* and Vlasak J¢

! State Key Laboratory of Efficient Production of Forest Resources, School of Ecologyatum@ Conservation,
Beijing Forestry University, Beijing 100083, China
2 Czech University of Life Sciences Prague, Faculty of Forestry and Wood Sciences, Department of Forest Protection

and Entomology, Kamycka 1176, ICI65 21 Prague, Czech Republic

3 Tasmanian Institute of Agriculture, Private Bag 98, Hobart, Tasmania 7001, Australia

4Yunnan Key Laboratory of Gastrodia and Fungi Symbiotic Biology, Zhaotong University, Zhaotong 657000, China
5Yunnan Engineering Resear€enter of Green Planting and Processing of Gastrodia, Zhaotong University, Zhaotong
657000, China

Bi ol ogy Centre, Czech Academy of Sciencel8,701 &t ilteustke
BudhRjovice, Czech Republic

Citation T Wang CG,Dai YC, Kout J, Gates GM, Liu HG, Yuan Y, Vlasak J 20281ultii gene
phylogeny and taxonomy olPhysisporinus(Polyporales, Basidiomycota). Mycosphetg(1),
1455 1521, Doi 10.5943/mycospherE#/1/12

Abstract

The polypores irPhysisporinusare importantwood decayersin which they grow on both
angiosperms and gymnosperms from living trees to rotten wood in almost all the forest essystem
worldwide The species diversity of the genus has been investigated,i®wtill not well known.
Phylogenetic ananorphological analyss of ths genus are carried out based on samples from Asia,
Europe, Australia, and North and Central Amerithis genus isdefinedby a monomitic hyphal
systemwith simple septa on generative hyphae, hyphoid cystidia present irspexséshyaline,
thin-walled, ellipsoid tesulglobosebasidiosporesandhavinga whiterotting ecology Phylogenies
are reconstructeldy usingmultiple loci DNA sequencesontainingITS, nuci LSU, nuci SSU, mt
SSU TEF1-U and RPB2. The results demonstrate tfRitysisporinusand Meripilus belong to
Meripilaceae of Polyporaledn addition, 12new species irPhysisporinusare illustrated and
described and three unnamed taxa are discussed with a full description. Ourg@hylo
demonstrates that all taxa Bhysisporinugormed five clades nested in a major cladlekey to
accepted Btaxa of Physisporinuss provided.

Keywords i Meripilacead new taxa polyporei phylogenetic analysi white rot

INTRODUCTION

The genudPhysisporinusP. Karst. (Polyporales, Basidiomycota) wasoducedby Karsten
(1889). It is conventionallydefined by annualor stratified having a perennial habitesupinate
effusedreflexed torarely pileate or with a slort stipe basidiomatahaving a white to brightly
colored pore surface when fresind oftenchangng color when bruised or dried, a monomitic
hyphalsystem with simple septa on generative hypHaai to thick-walled and encrusteayphoid
cystidiaandfusoid or mastoidcystidiolespresat in mostspeciespvoid, ellipsoid, subglobose to
globoseand thinwalled basidiosporesvith thenegat i ve reaction in Melz
Blue. All species in the genus cause a white rot on both angiosperm and gymnosperm substrate
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from living tree torotten wood and have a distribution from boreal to tropical for@Stthertson &
Ryvarden 1987Nufiez& Ryvarden 2001Ryvarden& Melo 2017,Chen& Dai 2021 Wu et al.
2022, Zhao et al. 2024

Physisporinuss morphologically similar toRigidoporusMurrill and Oxyporus(Bourdot &
Galzin) Donk. Many taxa were described in these genera according to morphDig¥908,
Nufiez& Ryvarden 1999Buchanan& Ryvarden 2000, Nufiez et &001, Vampola& Vlasék
2012, GomesSilva et al. 2014, Wu et al. 2020aDet al. 2021)Several new species have been
described inPhysisporinus and many combinations were proposed Rhysisporinusand
Rigidoporusby Wu et al. (2017) and Ché&nDai (2021).

Binder et al. (2013) first investigated the phylogafyPhysisporing, their results showed
the genus was nested in the residual polyporoid clade, and they treated it in Meripilaceae under
Polyporales Gaum. Justo et al. (2017) carried out a comprehensive phylogeny on Polyporales using
a three @ne dataset (ITStwwiLSU+RPBL), and they indicated thaPhysisporinusand
Rigidoporusbelonged to Meripilaceae. Wu et al. (2017) demonstrated that the type species of
Rigidoporusand Oxyporuswere nestedn a clade in Hymenochaetales Oberw., and the latter was
treated as a synonym tie former; their study showed thahysisporinugs distantly related to
Rigidoporus and nested in Meripilaceae belonging to Polypor&lesvever,all recent phylogenies
confirmed thatPhysisporinusbelonged to Meripilaceae, Polyporales, and three gende.
MeripilusP. Karst.,Physisporinusand SpongipellisPat. addressed in Meripilaceae (Wang & Dai
2022).

In this study, we implement a further study Bhysisporinusbased on more samples from
Asia, Australia, Europe, and North and Central Americgld@fenies based ontavo loci DNA
fragmentsdataset(ITS+nuci LSU) and asix loci DNA fragmentsdataset(ITS+nuci LSU+TEFL
U+RPB2+mud SSU+mt SSU) are carried out; twelve new speci@s the genusare described and
illustrated. In addition, three taxa are temporarily treatedPlgsisporing spp. with a full
description.

MATERIALS AND METHODS

Morphological studies

The studied specimens astoredin the Fungarium of the Institute of Microbiology, Beijing
Forestry University (BJFC), Museum Vysociny Jihlava, Czech Republic (MJ), Herbarium of V. N.
Karazin National University, Kharkiv, Ukraine (CWU), the private herbaraf Josef Vlasak (JV),
which will later be deposited at the National Museum Prague of Czech Republic (PRM), and the
Herbarium of Institute of Applied Ecology, Chinese Academy of Sciences (IFP). Morphological
studies fellowWang et al. (2023 and color teems are fromPetersen (1996) andlnonymous
(1969)

DNA extraction, amplification and sequencing

DNA extraction followsSun et al(202) andWang et al(2023). Then,the different DNA
molecules obtained from studied specimensremixed withprimer pais of ITS, nuci LSU, TEF1,
RPB2, mci SSUandmti SSUfor PCR, respectively TS (internal transcribed spacéncluding the
5.8S gengandnuci LSU (nuclear large subunit rDNAwere amplified using the primer paiBS4
and ITS5 andLR7 and LROR (White et al.1990, Hopple& Vilgalys 1999). Theprimer pairs
MSVMS2 of mti SSU (mitochondrial small subunit rDNA were amplified to obtain DNA
molecules under he suitablePCR proceduréy PCR Cycler (White et al. 1990). Thprimer pairs
NSIYNS4 of nuci SSU (nuclear small subunit rDNA were amplified to obtainDNA molecules
under he suitable procedureby PCR Cycler (White et al. 1990). Part of TER1 (translation
el ongat i Jwas ansplfiedovith pdnér pairs EF983HEF1 1567R (Rehner & Buckley
2005). Theprimer pairs fRPBRSHfRPB2 7CR of RPB2 (DNAT directed RNA polymerase I
subunit 2 wereamplified to obtainDNA molecules under lie suitabk procedureby PCR Cycler
(Matheny 2005).
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The PCR procedusefor ITS, nuciLSU, TEF1l, RPB2, ud SSU and mti SSU and
performingof DNA sequence$ollow Sun et al.(202) andWang et al.(2023). The sequences
obtained fromspecimens involved in this studye uploaded toaGenBank. All sequences analysed
in this study are listed in Table 1. The final IT8cNLSU, TEF:U, RPB2, mc SSU, and nitSSU
datasetsare subsequently aligned using MAFFT v.7 under thdNSI i strategy with no cost for
opening gaps and equal cost for transformations (command line: igaffiafpairi maxiterate
1000) (Katoh & Standley 2013yjisualized and manually adjustedn BioEdit (Hall 1999).The
different sequencelignments were spliced and transformed formats in Mesquite v.3.2. (Maddison
& Maddison 2017). Multiple sequence alignments were trimmed by trimAl v.1.2 using the
htmlout gt 0.87 stoption to deal with gapsvhen necessaf{apelld Gutierrez et al. 2009).

Phylogenetic analyses

In this study, twodatasetsvereanalysedor phylogenes atwo loci DNA fragmentslataset
(ITS+nuc LSU) and asix loci DNA fragmentsdataset (ITS+aci LSU+TEF1+RPB2+0ci
SSU+mi SSU)were used to determine tkexonomicposition of the new specias phylogenies
aignmentsof six loci DNA fragments KTS+nuci LSU+TEF:U+RPB2+muci SSU+mi SSU are
concatenated in sequence usMgsquite v.3.2.a totallengthof 5186 bp, among theni 676 bp
are involved in ITS fragment, 6VZ018 bp innuc LSU fragment, 20182589 bpin TEF1
fragment, 25903668 bp in RPB2 fragment, 366P4694 bp in nucd SSU fragment and
4695 5186 bpin mti SSU fragment The sequenceamatrices and he obtained treeswere
uploaded in TreeBase (http://www.treebase.org), under accession [D:33231
(Reviewer access URL: http//purl.org/phylo/treebase/phylows/study/TB2:S31332@xesk
code=3aa2558dd72e82bd4777eaadf08e5b9a&formatkifoilowing Wu et al.(2017 Trametes
ochracea(Pers.) Gilb. & Ryvarden, used as the outgrolip this study, phylogenetic analyses
were condatedfollowing previousstudies (Han et al. 2016Zhu et al. 2019Wang et al. 2023.
Maximum Likelihood (M.), and Bayesian Inference (Bl) analys@&s phylogenies were
implementedased on the two datasets respectively.

The sequence matricegere analysedisingMaximum Likelihood (ML)with RAXMLT HPC
BlackBoxv.8.2.12tool to inferthe phylogenetic treén the CIPRES Science Gateway (Miller et al.
2009). Branch support (BT) for ML analysis was determined by 1000 bootstrap replicates.
Bayesian phylogenetic inferencedaBayesian posterior probalties (BPP) were computed with
MrBayes 3.1.2 (Ronquist & Huelsenbeck 2003). Four Markov chains were run for 5,000,000
generations t(vo loci DNA fragmentsdataset and for 3,000,000 generationsiX loci DNA
fragmentsdatasét until the split deviation fragency value was less th&an01, and trees were
sampled every 100 generations. The first 25% of the sampled treesliserled as borin and
the remaining ones were used to reconstruct a majority rule consensus and calculate Bayesian
Posterior Probabiiés (BPP) of the cladesAll trees were viewed in FigTree v. 1.4.3
(http://tree.bio.ed.ac.uk/software/figtree/). Branches that received bootstrap supp®39, and
BPP00.95 were considered as significantly supported. The ML bootstrap sup@®¥s and BBP
00.90 areshown on topologies from ML analysis, respectively.

RESULTS

Molecular phylogeny

The assembletivo loci DNA fragmentsdataset (IT$nuci LSU) contained 19&equences
obtainedfrom relatedspecimensepresenting 93 tax&ome of themwere dwnloaded from NCBI
directly according to relevant referenc&be dataset Issan aligned lengtkotal of 2168 characters,
of which 1210 (56%) characters are constant, 196 (@8@yactersare variableand parsimoriy
uninformative and 762 (35%haractersare parsimony informativeélThe best modéfit applied in
the Bayesian analysis was GTR+I+G, Iset nst = 6, rates = invgamma, and prset statefreqpr =
dirichlet (1, 1, 1, 1).The phylogenetic reconstructiamplementedwith Maximum Likelihood
(ML) and Bayesiannference (Bl) analyses for twassemblediatasets showed similar topology
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with only a few differences in statistical suppofthe resultof Bayesian analysishoweda nearly
congruent topologyto ML analysiswith an average standard deviation of splitgfrencies=
0.005088 Thus,only the topology of ML analysis ipresentedFig. 1) The phylogeny (Fig. 1)
included nine families in Polyporalesnd Physisporinusand Meripilus belonging toMeripilaceae
Jilich (10086 ML, 1.00 BPP). Samples of twelve new sigs and three other taxamRiysisporinus
form 15 independent lineagesd these 15 taxa are divided into five clad&sysisporinusand
Meripilus belong to Meripilaceae of Polyporales

The assembled six loci DNA fragments dataset (ITS+ad LSU+TEFL
U+RPB2+nud SSU+mi SSU) contained 143 sequencesobtained from related specimens
representingp3 taxa The dataset had an aligned lengital of 5186 characters, of whicl3664
(71%) characters are consta@§8 (5%) charactersre variable and parsimanyninformative and
1264 (24%) characters are parsimony informative. The phylogenetic reconstrucidemented
with ML and Bl analyses for two assembled datasets showed sitopatoges with only a few
differences in statistical support. The best mbiitelapplied in the Bayesian analysis was
GTR+I+G, Iset nst = 6, rates = invgamma, and prset statefreqpr = dirichlet (1, 1The Bsultof
Bayesian analysishoweda nearly congruent topology to ML analysis with an average standard
deviation of split frequenes=0.004847Thus, the topology of ML analysis igust presented
(Fig. 2). The phylogem of Physisporinusisingsix loci DNA fragmentslataset almosemairs the
same withphylogenetianalysis usingwo loci DNA fragmentsiatasets.

Reliable taxa in BLAS results with the top 10 records from NCBI for new species are listed
in Table 2

Taxonomy

Polyporales contain31 families, including Meripilaceae (Justo et al. 2Q1l7iu et al. 2023,
b). Three genera, viaMeripilus, Physisporinusand Spongipellis acceptedin Meripilaceae (Wang
& Dai 2022). So, Physisporinus belongs to Meripilaceae, Polyporales, Agaricomycetes,
Basidiomycota.

Physisporinus P. Karst. Bidr. Kann. Finl. Nat. Folk 48: 324. 1889.

Basidiomataannual or stratified having a perennial habitesupinate effused reflexed to
rarely pileateor with a slort stipe, ceraceous, soft, leathety corky when freshturning fragile,
corky, hard corkyor bone hardn dried specimengPileal surfacecream, buff to gayish brown,
velutinous or glabrous, normally faintly zondge when died. Pores white, buff, isabelline or
ochraceous, pinkish to rose when fresh, some species changing color upon bruising or drying.
Hyphal structure monomitic; hyphaewith simple septa,usually thick-walled with different
thickness of wallsoccasionallythin-walled Hyphoid cystidia or hymenial cystidia present in most
species, thin to thickvalled, usually apically encrusted. Basidiospores broadly ellipswidid,
pyriform, subglobose to globoseplorless with a thin wall, normally with oil drops negative in
Me | z er 0 scyan@philgus ar tveakly cyanophilous in Cotton Blue. Causing a wndtite

Notesi Physisporinusvas established biPhysisporinus vitreugPers.) P. Karst. (Karsten
1889). It now is a cosmopolitan gemesorded from almost all the forest ecosystems of the world.
Species of the genus grow on both angiosperms and gymnospermsBased.on morphological
characteristics and phylogenetic analyséstéka are revealed, among thetwelve are newly
described.In addition, three other taxa belging to the genus are illustrated with a detailed
description.

Physisporinus caesmarginatusY.C. Dai, Yuan Yuan& Chao G.Wang, sp. nov. Figs 3a, 5

Index Fungorum number: 991992 Facesoffungi numbeEoF15723

Etymologyi ficaesomarginatu® (Lat.): refers to the species having a caesious sterile margin
when fresh.

Basidiomata annuagffused reflexedto resupinate ceraceouso soft, with mushroom smell
when freshturning hard corkyin dried specimensffused to20 mm long and 15nm wide when
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resupinatepileusflabelliform, extendingup to 5mm, 20 mm wide, 1.5 mm thick. Pileal surface
creamto white when freshcream to buff yellow, glabrous and azonateendried;, marginsharp,
thinning out,incurved when ded. Pores creamto white when fresh, buff yellow to salmavhen
dried, somewhat glancing; sterile margimstinct, caesious to bluish gy when freshfurning clay
buff in dried specimensaround0.3 mm wide; pores irreguldo angular, 68/mm; dissepiment
thin, normally lacerate. Context cream, hard corky whenedf about0.2 mm thick. Tubesvith
the same color g®ores, hard corkyto woodywhen dred, aboutl.3 mm long.

Hyphal structuremonomitic; hyphaevith simple septagolorless not encrusted with crysis,
negative i n Mwstemtely dyanophileua gheQotton Blusjbiculum and tubes
undissolvedin potassium hydroxide-dyphaein context usually distinctly thick-walled having a
wide lumen occasionally slightly thick-walled, without branchs, mostly straight, loosely
interlaced agglutinated, B7.5 um in dianeter Hyphaein tube tramausually obviouslythick-
walled having a wide to medium lumemarely with branchs, slightly winding, almostparallel,
agglutinated,3.5/7 um in dianeter hyphoid cystidia like hyphae present at dissepiment edge,
thini walled, tips bearing crystalsHymenial cystidianot presentcystidiolesfusoid with a thin
wall, smooth,91 16 x 35 um; basidia barreshaped bearing4i sporedand a simple septurat
base9i 12 x G 7.5 um;basidioles cephaloicghorterthan basidia. Fine crystalline particles present
amonghymenium andrama Basidiosporesroadly ovoid, colorless with a thin wall, smooth,
mostly with a big or twosmall oil dropsnegat i ve i n oydngpllousnsCotiore a g e n
Blue,4i4.8(15) x 3.34.1 pm, L=4.23 pm, W=3.75 pm, Q= 1.13 (n=30/1).

Known distributioni Southwest China

Material examinedi CHINA, Yunnan Province, Honghe, Pingbian County, Daweishan
National Forest Park, fallen angiosperm branch]@62019, Dai 19793 (BJFC03146&8lotype).

Notes i Physisporinuscaesiomarginatusis defined by effused reflexed to resupinate
basidiomata, cream pileal surface when freshamto white pores when fresh, wittaesious to
bluish gay sterile margin irregular to angular poresof 61 8/mm, hyphoid cystidid like hyphae
present at dissepiment edda&rpadly ovoid basidiosporesf 4i14.8 x 3.34.1 um. It grows on
hardwoods in southwest China.

Physisporinus caesiomarginatug. neovitreusand P. crataegiF. Wu, Ja J. Chen & Y.C.
Dai are closely related ithe phylogenies(Figs 1, 2) and the three species shaesupinate to
effused reflexed basidiomata, buff tealmon dry porg thin-walled, apically encrusted cystidia
like hyphaeat dissepiment edge or hymeniutdowever, P. neovitreushas forked hymenial
cystidia, and largetbasidiospores 496 x 44.8 um vs. #4.8 x 3.34.1 un). Likewise,
Physisporinus crataegdiffers from P. caesiomarginatudy the pileal surfacewith a distinct
pellicle and narrower tramal yphae (2.54 pm vs. 3.57 pm, Wu et al. 2017). In addition,
Physisporinuscaesiomarginatusorms a different lineage groupedin Physisporinus(81% ML,
0.98 BPP, Fig. 177% ML, 0.8 BPP, Fig. 2)

Physisporinus centroamericanu¥.C. Dai, Chao G. Wang & VEék, sp. nov. Figs 3b, 6

Index Fungorum number: 991993 Facesoffungi numbeEoF15724

Etymologyi ficentroamericanus ( Lrefdrs.to the species having a distributiofCentral
America

Basidiomata annuatesupinatgeadnate, soft woody toorky, no taste or odor when fresh,
turning hard corkyto woody in dried specimensffusedto 30 mm long, 25mm wide, and 3 mm
thick. Pore red to violet when fresh, dark brown taagwhen dred; sterile margindistinct, white
when fresh, light vinaceous ayr whendried, thinning out,around2 mm wide pores round when
fresh, irregularto angularwhen dred, normally 8 10/mm; dissepiment thin,ven Subiculum
cream, corkyabout0.5 mm thick, sometimes present between the two tube |aydres stratified,
buff yellow to salmon when drd, paler than poe hard corkyor woody when driedabout2.5 mm
long.
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Table 1Taxa information(including species, specimens, anddtions)and GenBank accession numbers ofDINA sequences used in this study.

Species Specimennos. Locations GenBank accessiomos. References
ITS nuci LSU nuci SSU mti SSU TEF1 RPB2

Abortiporus biennis FD1 319 USA KP135300 KP135300 T T T T Floudas& Hibbett
(2015)

A. biennis Dai 22323 China 0OL473602 T T T T T Unpublished

Antella americana HHBT 4100 Sp USA EU232186 KP135196 T T T T Unpublished

Antrodiella trivialis MCW 497/14 Brazil MH475304  MH475304 i T T T Westphalen et al.
(2019)

A. trivialis MCW 369/12 Brazil MH475302  MH475302 i T T Westphalen et al.

(holotype) (2019)

Bjerkandera adusta BRNM 771948 i KT305935 KT305935 i i | i Westphalen et al.
(2015)

B. atroalba MW 425 Brazil KT305930 KT305930 T T T Westphalen et al.
(2015)

Butyrea japonica MN 1065 (holotype) Japan JN710556 JN710556 T T T T Miettinen et al.
(2012)

B. luteoalba FP 105786 Sp USA KP135320 KP135226 i i | i Floudas& Hibbett
(2015)

Byssomerulius corium FP1 102382 USA KP135007 KP135230 T T T Floudas& Hibbett
(2015)

Ceriporiopsis gilvescens TN 5516 Czechia HQ659222 HQ659222 i T T T Miettinen&
Rajchenberg (2012)

Cerrenaalbocinnamomea Dai 12892 China KC485522 KC485539 T T T T Yuan (2014)

C. albocinnamomea Dai 12955 China KC485521 KC485538 i i i i Yuan (2014)

C. aurantiopora NIBRFG0000102423 Rep. Korea FJ821532 FJ821521 i i i i Lee& Lim (2010)

(holotype)

C. aurantiopga SNU m 03110102 Rep. Korea FJ821531 FJ821520 T T T T Lee& Lim (2010)

C. consors F20080702KCM29 Rep. Korea FJ821527 FJ821516 i i i i Lee& Lim (2010)

C. consors F20080208LYW10 Rep. Korea FJ821528 FJ821517 i i i FJ821543 Lee& Lim (2010)

C. unicolor KHLT GB Sweden JQO031127 JQO031127 i i JX109891 JX109863 Sjoekvist et al.
(2012)

C. unicolor FD 299 USA KP135304 KP135209 i i i i Floudas& Hibbett
(2015)

C. zonata Dai 7821 China KC485529 KC485547 i i i i Yuan (2014)

C. zonata Dai 7359 China KC485528 KC485546 i i i i Yuan (2014)

Crustodontia chrysocreas HHBT 6333 USA KP135358 KP135263 T T T T Floudas& Hibbett

(2015)
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Table 1 Continued.

Species Specimennos. Locations GenBank accessiomos. References
ITS nuci LSU nuci SSU mti SSU TEF1 RPB2

Cymatodermap. OMC 1427 USA KY948826 KY948872 T T T T Justo etl. (2017)

Efibula americana FP 102165(holotype) USA KP135016 KP135256 T T T T Floudas& Hibbett
(2015)

Flaviporus liebmannii X 249 China JN710539 JN710539 T T T Miettinen et al.
(2012)

F. minutus Dai 16222 China KY131881 KY131938 i i | i Wu et al. 017)

F. minutus Dai 16240 China KY131883 KY131940 T T T T Wu et al. (2017)

Hyphoderma litschaueri FP 101740 Sp USA KP135295 KP135219 T T T T Floudas& Hibbett
(2015)

H. medioburiense FDi1 335 USA KP135298 KP135220 i i | i Floudas& Hibbett
(2015)

H. muiatum HHBT 15479 Sp USA KP135296 KP135221 i i | i Floudas& Hibbett
(2015)

H. setigerum FDr 312 USA KP135297 KP135222 T T T Floudas& Hibbett
(2015)

Hyphodermella KHL 3663 Norway EU118630 EU118630 i i | i Larsson (2007a)

corrugata

H. rosae FP 150552 USA KP134978 KP135223 i i i Floudas& Hibbett
(2015)

Hypochnicium cremicolor NH 11149 Spain DQ677506  DQ677506 i T T T Larsson (2007b)

H. karstenii NH 10924 Sweden DQ677510 DQ677510 i T T T Larsson (2007b)

H. polonense NH 12117 Russia EU118635 EU118635 T T T T Larsson (2007a)

H. punctulatum FP 101698 sp USA KY948827 KY948860 T T T T Justo et al. (2017)

H. sphaerosporum RLGT 15138 sp USA KY948803 KY948861 T T T T Justo et al. (2017)

H. subrigescens KHL 11968 Norway JQ031128 JQO031128 T T T T Sjoekvist et al.
(2012)

Irpex latemarginatus FPI 55521 T USA KP135024 KP135202 T T T Floudas& Hibbett
(2015)

Junghuhnia fimbriatella  Miettinen 2091 Russia JN710555 JN710555 T T i i Miettinen et al.
(2012)

Meripilus giganteus CBS 421.48 Germany MH856418 i T T T T Vu et al. (2019)

M. giganteus FP 100460 Sp Netherland KP135306 i T i | i Floudas& Hibbett
(2015)

M. giganteus Cui 9202 UK OM669888% OM669973% OM6700212 0OM8100328 i i Present study

M. giganteus Cui 9203 UK OoM6698892 1 OM6700222  OMS8100332 i T Present study
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Table 1 Continued.

Species Specimennos. Locations GenBank accessiomos. References
ITS nuci LSU nuci SSU mti SSU TEF1 RPB2

M. giganteus FP 135344 Sp UK KP135307 KP135228 T T T T Floudas& Hibbett
(2015)

M. sumstinei Russell 5913 USA MN906088 i T T T T Unpublished

Mycoacia fuscoatra KHL 13275 Estonia JN649352 JN649352 T T T T Sjoekvist et al.
(2012)

M. nothofagi KHL 13750 France GU480000 Gu480000 T T T T Moreno et al. (2011

Panus fragilis HHBT 11042 Sp USA KP135328 KP135233 T T T T Floudas& Hibbett
(2015)

P. fulvus SP 446159 Brazil MT669123 MT669144 i T T T SousaGuimaraes et
al. (2024)

Phanerochaete BKMT F1 1767 T HQ188436  GQ470643 i T T James et al. (2011)

chrysosporium

P. chrysosporium HHBT 6251 (holotype) USA KP135094 KP135246 i i | i Floudas& Hibbett
(2015)

P. rhodella FD 18 USA KP135187 KP135258 i i | i Floudas& Hibbett
(2015)

Phlebiaradiata AFTOL 484 T AY854087 AF287885 T T T T Lutzoniet al. (2004)

Phlebiporia bubalina Dai 13168(holotype) China KC782526 KC782528 T T T T Chené& Cui (2014)

Physisporinus Dai 19793 China OM6698912 OM6699752 OM6700242 i OM8100942 OM8100672 Present study

caesiomarginatus

P. castanopsidis Dai 296 (holotype) China MT309485 MT309470 OM6700252 OM8100342 OM810095% OM810068* Chen& Dai (2021)
present study

P. castanopsidis Dai 20397 China MT309486  MT309472 OM6700262 OM810035% OM8100962 0OM810069% Chen& Dai (2021)
present study

P. castanopsidis Dai 11693 China KY131865 KY131922 i i i i Chen& Dai (2021)

P. centroamericanus Kout 1807/15.1 Puerto Rico OM6698922 (0OM669976% OM6700272 | T OM810070% Present study

(holotype)

P. centroamericanus Kout 1508/18.1 Puerto Rico OM6698932 i T T T T Present stud

P. centroamericanus RP 185 Brazil KP859303 T T T T T Unpublished

P. cinereus Cui 3266 China KY131844 KY131903 T T T T Wu et al. (2017)

P. crataegi Dai 15499 China KY131846 KY131905 OM670028% OM810036% 0OM8100972 0OM8100712 Wu etal. (2017)
present stug

P. crataegi Dai 15497(holotype) China KY131845 KY131904 OM6700292 0OM8100372 0OM810098% 0OM8100722 Wu etal. (2017)
present study

P. crocatus JV 0509/40 USA OM669894% OM6699772  OM6700308 OM8100382 OM8100992 i Present study
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Table 1 Continued.

Species Specimennos. Locations GenBank accessiomos. References
ITS nuci LSU nuci SSU mti SSU TEF1 RPB2

P. crocatus DLL 2009 061 USA JQ673152 T T T T T Brazee et al. (2012)

P. crocatus MJ 19/09 Slovakia JQ409466 OoM6699782 i OomM8100392 i T Vampola& Vlasa
(2012) present
study

P. crocatus JVv 0808/33 USA OM669895% OM669979% OM6700312 OM8100402 OM8101002 i Present study

P. crocatus Dai 12800 USA KY131869 KY131925 i i | i Wu et al. (2017)

P. crocatus Dai 15917 China KY131870 KY131926 OM6700632 i OM8101242 i Wu et al. (2017)
present study

P. dollingerii JV 1704/114 Costa Rica OM6698962 i T T T T Present study

P. dollingerii Dollinger 880 USA OM6698972 i OM6700322 OM8100412 0OM8101012 OM8100732 Present study

P. dollingerii Dollinger 886 USA OM669898% OM6699812 OM670033% i OM8101022 OM810074* Present study

(holotype)

P. dollingerii Dollinger 1000 USA OM6698992 OM6699822 OM6700342 OM8100422 i OMB810075% Present study

P. eminens Dai 11400 China KY131852 KY131909 OM670035% i OoM8101032 i Wu et al. (2017)
present study

P. eminens Dai 20832 China MT279689 MT279689 OM6700362 i OomM810104% i Unpublished
present study

P. eminens Dai 2242 China OM669900% OM6699832 OM6700372 0OM8100432 OM8101052 i Present study

P. eminens Dai 20868 China MT840117 MT840135 T T T T Unpublished

P. expallescens KHL 11959 Norway JQO031129 JQO031129 T T T T Sjoekvist et al.
(2012)

P. expallescens Dai 21060 Belaus MT840130 MT840148  OMG6700772 i i OM810090% Chen& Dai (2021)
present study

P. expallescens MJ 332/94 Czechia OM6699352 i T T T T Present study

P. expallescens MJ 642/93 Czechia OM6699362 i i i i i Present study

P. expallescens BRNM 699576 Czechia FJP6671 FJ496725 i FJ496750 i i Tomgovskl
(2010)

P. furcatus TAA 150972 Russia KY131853 KY131910 i i i i Wu et al. (2017)

(holotype)

P. lavendulus Dai 9925 China KY131858 KY131915 i i i i Wu et al. (2017)

P. lavendulus Dai 13587A(holotype) China KY131859 KY131916 OoM6700382 i omM810106& i Wu et al. (2017)
present study

P. lineatus Cui 9139 China KY131860 KY131917 i i i i Wu et al. (2017)

P. lineatus Dai 17986 China MT840121  MT840139 OM6700392 OM8100442 OM8101072 0OM810076% Chen& Dai (2021)

preseat study
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Table 1 Continued.

Species Specimennos. Locations GenBank accessiomos. References
ITS nuci LSU nuci SSU mti SSU TEF1 RPB2

P. lineatus Dai 18281 Vietnam MT840123  MT840141  OM670040% OM8100452 OM810108% OM810077% Chen& Dai (2021)
present gidy

P. lineatus Cui 14038 China MT840120  MT840138 OM6700412 i | i Chen& Dai (2021)
present study

P. lineatus Dai 22268 China OM6699012 OM6699842 i I T T Present study

P. lineatus JVv 1008/18 USA OM6699022 OM6699852 OM6700422 i i i Present study

P. lineatus JV 1407/37 Costa Rica OM6699032 OM6699862 OM6700432 i OM810109% 0OM810078* Present study

P. lineatus JV 1407/56 Costa Rica OM6699042 i OM6700442 i T OM8100792 Present study

P. longicystidius PDD 70600holotype)  New KY131863 i i I | i Wu etal. (2017)

Zealand

P. longicystidius Cui 16630 Australia MT279747 MT279912 i I T T Unpublished

P. minutissimus JV 1704/83 holotype)  Costa Rica OM669905% 0OM6699872 i I T T Present study

P. neovitreus JV 0509/47 USA OM6699062 OM6699882 OM6700452 i OM810110* 0OMB8100802 Present study

P. neovitreus JV 0509/127 USA OM669907%2 OM669989% OM6700462 i OM8101112 0OM810081% Present study

P. neovitreus JV 1009/59holotype)  USA OM6699082 OM6699902 OM6700472 i OM8101122 0OM810082% Present study

P. neovitreus JV 0709/188 USA OM9719042 OM9718902 i I T T Present study

P. pouzarii Dai 15005 China KP420014 KP420017 T I T T Unpublished

P. pouzarii Dai 21043 Belarus MT840124  MT840142 OM6700482 i OM810113% 0OM810083* Unpublished
present study

P. pouzarii JV 0511/23 Czechia JQ40946 KY131921 OM6700492 i omM810114& i Vampola& Vlasa
(2012) present
study

P. pouzarii MJ 27/04(isotype) Slovakia JQ409462 T T T T T Vampola& Vlasa
(2012)

P. rhododendri Dai 22272 China OM6699162 OM6699952 OM6700542 OM8100472 OM8101182 i Present study

P. rhododendri Dai 22279%holotype) China OM6699172 OM6699962 OM670055% 0OM8100482 i T Present study

P. rigidus JV 1704/79holotype)  Costa Rica OM6699182 OM6699972 OM670056% OM810049% OMB810119% 0OM8100842 Present study

P. rigidus F 2061 Mexico KU747872 i T T i i Del OImd Ruiz &
Arnold (2017)

P. roseus Dai 19877(holotype) China MT840126 MT840144 OM6700578 OMS810050% i OM8100852 Chené& Dai (2021)
present study

P. sanguinolentus Dai 20976 Belarus MT840118 MT840136 OM6700582 i | i Chené& Dai (2021)
presentstudy

P. sanguinolentus DM 1068 Denmark MT644902 MT644902 1 T T T Unpublished

P. sanguinolentus Dai 20995 Belarus MT309483 i i i i i Unpublished
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Table 1 Continued.

Species Specimennos. Locations GenBank accessiomos. References
ITS nuci LSU nuci SSU mti SSU TEF1 RPB2

P. sanguinolentus Dai 21030 Belarus MT309482 i T T T T Unpublished

P. sanguinolentus JVv 1310/11 Czechia OM6699202 OM6699982 OM6700592 OM8100522 0OM8101202 OM8100862 Present study

P. sanguinolentus JV 1610/2 Tejklova Czechia OM6699212 OM6699992 OM6700602 OM8100532 0OM8101212 i Present study

P. sanguinolentus MJ 39/00 Slovakia OM6699228 OM6700002 i T T [ Present study

P. sanguinolentus MJ 111/04 Czechia OM6699232 i OM6700612 i OomM810122a Present study

P. srilankensis Dai 19535(holotype) Sri Lanka OM6699248 OM6700012 OM6700622 1 OomM8101232 i Present study

P. subfurcatus Dai 2105(holotype) China KY131854 KY131911 T T T T Wu et al. (2017)

P. subfurcatus Dai 2544 China KY131855 KY131912 T [ T [ Wu et al. (2Q7)

P. subfurcatus Dai 11313 China KY131856 KY131913 i [ | [ Wu et al. (2017)

P. sublineatus Dai 20523(holotype) China MT309462 MT309468 i OM8100542 OM8101252 i Unpublished
Present study

P. sublineatus Dai 17885 Singapore  MT309460 MT309466 i OM8100558 0OM8101262 i Unpublished
present study

P. sublineatus Dai 19639 Sri Lanka MT309461  MT309467 OM6700642 OM810056% OM8101272 OM810087% Unpublished
present study

P. sublineatus Dai 22598 China OM6699252 OM6700022 OM6700652 OM8100572 OM8101282 i Present sty

P. sublineatus Dai 17553 China OM6699268 OM6700032 OM670066% 0OM8100582 1 T Present study

P. sulphureus Dai 17839(holotype) China MG132179 MG132181 OM6700672 i OomM8101292 i Dai & Dai (2018)
present study

P. sulphureus Dai 17841 China MG132180 MG13212 OM670068% OM810059% 0OM810130% i Dai & Dai (2018)
present study

P. tamilnaduensis MKDMO1a India 0Q553780 0Q553784 i [ T T Crous et al. (2023)

P. tamilnaduensis MKDMOL1 (holotype) India 0Q553779  0Q553783 i [ i i Crous et al. (2023)

P. tasmanicus Cui 160 (holotype) Australia OM6699272 OM6700042 i T T T Present study

P. tibeticus Cui 9588 China KY131873 KY131929 OM6700692 i OoM8101312 i Wu et al. (2017)
present study

P. tibeticus Cui 9381(holotype) China KY131871 KY131927 OoM6700702 i T T Wu et al. (2Q7),
present study

P. vinctus Cui 16903 Puerto Rico MT840129  MT840147 OM6700742 i OM810135% 0OM8100882 Chen& Dai (2021)
present study

P. vinctus JV 0610/A31B Mexico JQ409460 T T T T T Vampola& Vlasa
(2012)

P. vinctus JV 0610/B5 Belize JQ409459 omerooara i T T T Vampola& Vlasa

(2012) present
study
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Species Specimennos. Locations GenBank accessiomos. References
ITS nuci LSU nuci SSU mti SSU TEF1 RPB2

P. vinctus JV 1407/36 Costa Rica OM6699332 OM670008% OM670075% i OM8101362 i Present study

P. vinctus Kout 1807/3 Puerto Rico OM6699342 OM6700098 OM6700762 i1 OM8101372 OM810089% Present study

P. vitreosanguineus MJ 144/95 Czechia OM6699372 OM6700102 7 OM8100622 i i Present study

P. vitreosanguineus Kout 0609/1 Czechia OomM6699382 i T T T | Present study

P. vitreosanguineus JV 0909/3(holotype) Czechia OM6699392 OM6700112 OM670078% OM8100632 1 T Present study

P. vitreus Miettineri 13591 Finland KY948731 KY948870 T T T T Justo et al. (2017)

P. vitreus Dai 12685 Czechia MT840115 MT840133 OM6700712 i OM8101322 i Chené& Dai (2021)
present study

P. vitreus Cui 10340 China KY131848 T T T OoM8101332 i Wu et al. (2017)
present study

P. vitreus Cui 10341 China KY131849 KY131907 OM670072% i i Wu et al. (2017)
present study

P. vitreus JV 8611/3 Czechia OM6699282 i T om8100602 i T Present study

P. vitreus JV 9010/3 Slovakia OM6699292 i T T T T Present study

P. vitreus JV 9709/2 Czechia OM6699302 i T T T T Present study

P. vitreus JV 0110/48 Czechia OM6699312 OM6700052 OM6700732 OM81M0612 OM8101342 i Present study

P. vitreus MJ 129/04 Czechia OM66993228 OM6700062 i T T T Present study

P. yunnanensis CLZhao 21583 China 0OP852341 OP852343 i T T T Cai et al. (203)

P. yunnanensis CLZhao 21647 China 0OP852340 0oP852342 i T T T Ca et al. (203)

(holotype)

Physisporinussp. 1 JV 0308/66 USA OoM6699102 i OM6700502 i OomM810115% i Present study

Physisporinussp. 1 JV 0308/58 USA OM6699092 OM6699912 i i i i Present study

Physisporinussp. 1 JV 0309/45 USA OM6699112 i OM6700512 i omM8101162 i Preent study

Physisporinussp. 1 JV 0709/83 USA OM66991228 OM6699922 OM6700522 | om810117& i Present study

Physisporinussp. 2 MJ 6003 Beneschova Czechia OM6699192 i i OM8100512 i i Present study

Physisporinussp. 2 CWuU 3874 Ukraine OM9719032 0OM9718892 i T T T Present study

Physisporinussp. 2 KHL11913 Sweden JX109843 JX109843 T T T T Binder et al. (2013)

Physisporinussp. 3 JV 8908/19 Czechia OM6699132 i i i i i Present study

Physisporinussp. 3 JV 1310/151 Czechia OM6699142 OM6699932 i OM8100462 i i Present study

Physisporinussp. 3 MJ 4738 53/02 Czechia OM6699158 OM6699942 OM670053% | T T Present study

Podoscypha Jahn 751012 Germany EU118663 EU118663 T T T T Larsson (2007a)

multizonata

P. venustula LR 40821 Venezuela JX109851 JX109851 T T T T Binder et al. (2013)

Pseudolagarobasidium CBS 115543 South DQ517883 1 T T T T Wood& Ginns

acaciicola Africa (2006)
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Species Specimennos. Locations GenBank accessiomos. References
ITS nuci LSU nuci SSU mti SSU TEF1 RPB2
P. acaciicola CBS 115544 South DQ517882 i T T T T Woodé& Ginns
Africa (2006)
P. baiyunshanense Han 405(holotype) China MT428549 MT428547 I I I T Han et al. (2021)
P. baiyunshanense Han 406 China MT428550 MT428548 1 T T T Han et al. (2021)
P. belizense VPB 197 Brazi KJ832058 T T T T T Martin et al. (2015)
P. belizense CFMR: DCL04 31 Belize JQO070173 T I I I T Martin et al. (2015)
(holotype) B
Pseudopongipellis MUcc 838 Czechia HQ728294  HQ729004 i T T TomgovsKkl
delectans B
P. litschaueri BRNM 67093 Czechia HQ728303 HQ729013 1 T T T Tomgovskl
Rhizochaete brunnea MR 11455 Argentina  AY219389 AY219389 T T T T Greslebin et al.
(2004)
Rigidoporus JV 1712/18J Martinigue OM6698862 OM6699702 | i | i Present study
hypobrunneus
R. hypobrunneus Dai 10569 China KY131879 KY131936 T T T T Wu et al. (2017)
R. hypobrunneus CM 108b Cameroon KJ831816 i i i | i Martin et al. (2015)
R. hypobrunneus Dai 10503 China KY131878 KY131935 T T T T Wu et al. (2017)
Sarcodontia uda FP 101544 USA KP135361 KP135232 T | | i Floudas & Hibbett
(2015)
Scopuloides rimosa RLG 5104 USA KP135351 KP135283 T T T Floudas& Hibbett
(2015)
S rimosa HHB 7042 USA KP135350 KP135282 i i i i Floudas& Hibbett
(2015)
Steccherinum ochraceurr KHL11902 Sweden JN710590 JN710590 T | | Miettinen etal.
(2012)
S tenue KHL 12316 USA JN710598 JN710598 i i i i Miettinen et al.
(2012)
Trametes ochracea HHB 13445 USA JN164954 JN164812 i i i i Justo& Hibbett
(2011)
Trametopsis brasiliensis X 203 Brazil JN710510 JN710510 T T T T Miettinen et al.
(2012)
T. cervina TIVI93216 T USA JN165020 JN164796 i i | i Justo& Hibbett

(2011)

a Newly generated sequences in this study.
Bold = new taxa.
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Table 2BLAST results with the top 10 reliable taxa from NCBI for the new species in this study

New species Reliable taxa from NCBI Similarity
percentage
Physisporinus caesiomarginatus P. neovitreusP. crataegi < 95%
P. centroamericanus P. pouzarij P. crocatus < 90%
P. dollingerii P. sanguinolentys®. pouzarii < 90%
P. minutissimus P. longicystidiusP. lavendlus, P. centroamericanus < 90%
P. neovitreus P. caesiomarginaty$. crataegi < 95%
P. rhododendri P. sanguinolentys. yunnanensis < 96%
P. rigidus P. centroamericanus < 90%
P. srilankensis P. tibeticus P. expallescens. castanopsidis < 90%
P. sibfurcatus P. furcatus P. sanguinolentus < 98%
P. sublineatus P. lineatus < 96%
P. tasmanicus P. vitreosanguiney®. expallescens < 97%
P. vitreosanguineus P. castanopsidis < 97%

Hyphal structure monomitic; hyphaewith simple septacolorlessto pale yellowish, not
encrusted with crystalsmegat i ve 1 n ,Mederatelycyarsophitoes angGotton Blye
subicdum and tube turningblack in potassium hydride. Hyphaein subiculumdistinctly thick-
walled having a wide lumeroccasionallywith brarches, mostly straight,interlaced 5.5'8 pm in
diameter Hyphaein tube tramausuallyslightly thick-walled, occasionallgistinctly thick-walled
but having a wide lumerrarely with branche and with frequentsimple septamostly straight,
almostparallel 416 um in dameter Hyphoid cystidia pres#, arising from tramal hyphaand
totally embeddedn tubetrama,not protrudng from the hymenium, thickvalled withswdlen tips,
apically encrusteddi 11 um in dianeterat the apex; hymenial cystidit pregnt but cystidiolesa
lot, fusoid or mamillated,with athin wall, smooth, 1P16 x 5.5 7 um; basidialong barrei shaped,
but frequently having basal curdeearing 4 sporedand a simple septuat base16 18 x 78 um;
basidioles mostlycephaloid shorterthan basidiaBasidiosporesubglobosedo broadly ellipsoid,
colorless with athin wall, smooth, sometimes withbig to mediumoil dropnegat i ve i n
reagent weakly cyanophilous in Cotton Blyg3.71)4i4.7 x (3.1)3.24 pm, L= 4.20 um, W=
3.68um,Q=1. 1371 1=6A2. (n

Known distributioni Central America

Material examined USA, PuertoRico, Mayagiez, hardwood]l8 Aug 2015, Kout 1508/18.1
(JV); Jul 2018, Kout 1807/15.0V, holotype) BJFC03614Xisotype)

Notesi Physisporinus centroamericanus defined by annual basidiomata with stratified
tubes, reddish posehanging very slowly to almost black on drying, contrast between buff yellow
tubes and dark pores in several layers, tweled hyphoid cystidia embeddéd trama, weakly
cyanophilous bsidiosporesof 4i14.7 x 3.24 um, and occurrence in Central Amerida.tropical
areas some polypores have two tube layers because of the dry andeasonswe treated this
species aanannual species because our studied specinttwiodayers only

Physisporinus sulphureus.C. Dai resemblesP. centroamericanusy small poresof 8i
9/mm, thickwalled encrustectystidia arising from hyphai@ tube tramaand small basidiospores
(415 x 3.54 pm, Dai & Dai 2018), but the former has sulphur yelldveshpores, olivaceous buff
or honey yellow porewhen dred, and the hyphoid cystidia sometimes project from the hymenium
(Dai & Dai 2018).Physisporinus roseudia J. Chen & Y.C. DaandP. vinctusare confused with
P. centroamericanuysbecausehe similar bagdiospore sizes (3i%.1 x 3.13.8um in P. roseus4i
4.5 x 33.5 um inP. vinctus Ryvarden 1972, Ryvardef Johansen 1980, Ched Dai 202).
However,Physisporinus roseuiffers fromP. centroamericanuby a rosepink poresurfacewhen
fresh which becoes vinaceous gy when dry,larger pores 6i 6/mm vs.8i 10/mm), and thin
walled smooth hymenial cystidia (Cher& Dai 2021); P. vinctus differs from
P. centroamericanusby a perennial habithyphoid cystidia sometimegrojecting from the
hymenium, andonger cystidioles(20i 25 % 6i 7.5 um vs.121 16 x 5.5 7 um, Ryvarden 1972).
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9611 — Phanerachaete chrysosporium BKM:
HHB 6251 (Iuvlm)'ul
Phanerochacte chodella FD 18

Hyphodermella asae FP 150552
Hyphodermella corrugata KHL 3663 (type species)

ot [~ Bjerkandera adusta BRNM 771948 (1ype species)

T ertandera airoalba MCW 425
Rhizochaere brunnea MR 11435 (1ype species)
x latemarginatus FP-$5521-
Byssomerulius corium FP 102382 (ype species)
Eftbula americana FP 102165 (holotype)
10071 Trameiopsis brasiliensis X 203
Trametopsis cervina TIV-93216-T (type specics)
Crustodontia chrysocreas HHB 6333
codontia uda FP 101544
Phicbiporia bubaiing Dai 13168 (1ype spee
Scopuloides rimasa R1G 5104
opulole; rimosa HIB 7042
Mycoacia nothofagi KHL 13750
mnmrm  fuscaatra KHL 13275 (type species)
vescens TN $516 (type species)

Phichia it ARTOL 484 (type species)

holotype)

Trameres ochracea HHB 13445

ML analysis of Physisporinusbased ona two loci

Zhao 21647 (holotype)
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hracess KHL. 11902 (type specien)

[CladeT]

(Meripilaceae)

.

isporinus

Phys

Hyphodermataceae

Podoscyphaceae

Steccherinaceae

Cerrenaceae

l Panaceae

Phanerochaetaceae
Irpicaceae

Meruliaceae

Outgroup

DNA fragments dataset

1469



(ITS+nuc LSU). ML bootstrap values higher than 50% and Bayesian posterior probabilities values

morethan 0.90 are shown. New taxa presentedn bold.

Physisporinus pouzarii Dai 21043
rii JV 0511723
14 (isotype)

Physisporinus pouzarii Dai 15
Physisporinus sp. 1 JV 0308/66
} Physisporinus sp. 1 JV 0309/45
OO'E physisporinus sp. 1.0V 0709/83
Physisporinus sp. 1 JV 0308'58
Physisporinus expallescens Dai 21060
Physisporinus expaliescens M) 33294
Physisporinus expaliescens MJ 642,93
Physisporinus expallescens BRNM 699576
Physisporinus expallescens KHL 11959
Physisporinus castanopsidis Dai 2039 (holotype)
hsisporinus castanopsidis Dai 20397
Physisporinus casianopsidis Dai 11693
LN Physisporinus vitreosanguineus Kout 0609/1
inus vitreosunguineus M 144/95
mumgumzm IV 090973 (holotype)
b anicus Cui
Physsporin crocatus Dai 12800
Physisporinus crocatus DL 2009/061
Physisporinus crocatus JV 0808/33
Physisporinus crocatus M1 19/09
Phsisporinus crocatus IV 0509/40)
Phy et crocatus Dai 15917
| Physisporinus sp. 2 CWU 3874
10011 Ph,wwnm ] z MJ wus ne..mmnu
* Physisporinus sp. 2
Physisporinus tibeticus Cui vsux
Physisporinus fibeticus Cui 9381 (holotype)
Physisporinus sanguinolentus Dai 2103
Physisporinus sanguinolentus Dai 20976
93 Physisporinus sangainolentus Dai 20998
1 Physisporinus sanguinolentus DM 1068
Physisporinus sanguinolentus IV 1310/11
Physisporinus sanguinolentus MJ 39/00
Physisporinus sanguinolentus V' 161072-Tejklova
Physisporinus sanguinolentus M) 111104
— Physisporinus ]nm(um\ TAA 150972 (holotype)
hysisporinus sp. 3 IV 1310/15-1
100098 physisporinus sp. 3 MJ 4738-53/02
Physisporinus sp. 3 JV 8908/19
Physisporins yunnanensis CLzbao 21647 llmluwyx)
Py stprinis omanensis CLZhao
Physisporinus subfurcatus
Physisporinus subfurcatus n.. zun (holotype)
Physisporinus subfurcatus Dai 11313
hysisporinus rhododendri Dai 22272
i i Dai 222 ¥
Physisporinus dollingerii IV 1704/114
Physisporinus dolingeri Dollinger $86 (holorype)
Dollinger 1000
Physisporinus 4ollmgfm Dollinger 880
| Physisporinus centroamericunis Kout 1508/18.1
out 1807/15.1 (holotype)
Physisporinus centroamericanus RP 185
wu« isporins rigidus™ F 2061
rinus rigidus JV 1704179 (holotype)
0 /'i..m,mm,m sulphureus Dai 17841
Physisporinus sulphureus Dai 17839 (holotype)
Ilv\xl(pmmm roseus Dai 19877 (holotype)
sis Dai 19535 (holotype)

001

/)

961

100097

L1001

1001

Physisporinus lineasus Dai 22268
Physisporinus lineatus Cui 14038
I Physisporinus lineatus Dai 18281
Physisporinus lineatus IV1407/56

Physisporinus fineaies IV 1008/18
Physisporinus sublineatus Dai 22598
sublineatus Dai 20523 (1
Physisporinus sublineatus Dai 19639
sublineatus Dai 17885
Physisporinus sublineatus Dai 17553
Physisporinus vincrus N 140736
Physisporinus vinctus IV 0610/BS
Physisporinus vinctus IV 06100(A3 1B
Physisporinus vinctus Kout 180773
Physisporinus vinctus Cui 16903
Physisporinus neovitreus IV 0709/188
Physisporinus neovitreus JV 050947
Fn,w,mmn ‘neovitreus JV 1009/59 (holotype)
isporinus neovitreus JV 0509/127
m. sisporinus caesiomarginatus Dai 19793 (holotype)
Physiporims crataeg Dal 15450
ysisporinus crataegi Dai 15497 (holotype)
Phy \r(pur/rnn clnereus Cui 3266

100/t ‘»

56/0.95

MKDM 0la
| Physisporinus tamilnaduensis MKDM 01 (holotype)
Meripilus giganteus Cui 9202 (type specics)
Meripilus giganteus Cui 9203
Meripilus giganteus CBS 421.48
Meripilus giganteus FP-135344-sp
Meripilus giganteus FP-100460-sp
Meripilus sumstinei Russell 5913

ot

1001

9010.99;

1001

1001

Trametes ochracea HHB 13445

LMMJ_? Junghuhnia fimbriatella Miettinen 2091
Steccherinum tene KHL 12316

— 1001y Physisporinus longicystidius PDD ‘wwtmhulmm)
921099 Physisporinus longicystidis Cui 16630
10011 10011 Physisporinus lavendulus Dai 9925
4‘ Physisporinus Imvmlnlm Du 87A (holotype)

V 1704783 (holotype)

Physisporinus vitreus JV 901013 (type specics)
Physisporinus vitreus Miettinen 13591
Physisporinus vitreus IV 970912
Physisporinus vitreus IV 86113
Physisporinus vitreus IV 0110/48
Physisporinus vitreus Dai 12685
voury [ Phsisporinas vitreus MJ 129/04
Physisporinus vitreus Cui 10340
l'h\'mpomm\ vitreus Cui 10341
eminens Dai 11400
L Physisporinus entinens Dai 20832
Physisporinus eminens Dai 22472
L Physisporinus eminens Dai 20868
10011 | Flaviporus minutus Dai 16240
| Flaviporus minutus Dai 16222
Antella americana HHB-4100-Sp

10071

10001 Han 405 (holotype)
| Pseudolagarobasidiom baiyunshanense Han 406
Pseudolagarobasidium acaciicola CBS 115544
Pseudolagarobasidium acaciicola CBS 115543
Pseudolagarobasidium be CFMR-DCLO4-31

Pseudolagarobasidium belizense VPB 197

Rigidoporus hypobrunneus CM 108h

Rigidoporus hypobrineys IV 1712/13-1

Rigidoporus hypobrunneus Dai 10503

L Rigidoporus hypobrunneus Dai 10569

Cerrena uniclor KHLGB (type species)

Cerrena uniclor FD 299

Cerrena aibocinnamomea Dai 12892

Cerrena aurantiopora SNUm 03110102
Cerrena awrantiopora NIBRFG 0000102423
“errena zonata Dai 7359

Cerrena zonata Dai T8:
Cerrena consors F20080702KCM29

Cerrena consors F20080208LYW10

——— Pseudospongipeliis lisschaueri BRNM 67093 (type species)
—— Pseudospongipellis delectans MUce 838

1001

Clade I

laceae)

ipi

] (Meri

ISporinus

Phys

Clade I

Clade III

Clade IV

Clade V

Steccherinaceae

Cerrenaceae

Outgroup

Figure 21 ML analysis ofPhysisporinusased ora six loci DNA fragmentsdataset(ITS+nuci
LSU+TEF1+RPB2+nc SSU+mi SSU. ML bootstrap values higher than 50% and Bayesian
posterior probabilities vaks more than 0.90 are shoWew taxa arg@resentedn bold
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Figure 3 i Basidiomata of new species Bhysisporinusa P. caesiomarginatugDai 19793)
b P. centroamericanugKout 1807/15.1)c P. dollingerii (Dollinger 88§. d P. minutissimugJV
1704/83). e P. neovitreugJV 0709/188)f P. rhododendri(Dai 22279) g P. rigidus (JV 1704/79)
h P. srilankensigDai 19535)i P. subfurcatugDai 2105). Scalebars: 4c=1cm,d=2cm, eii =1
cm.

Rigidoporus nevadenslturr. & Ryvarden was describddom South America (Venezuela),
and it is similarto Physisporinus centroamericanusy having red or pale orange psgréhick-
walled encrustetiyphoid cystidia and occurrence in tropical Ameridawever, the former has an
effused reflexed basidiomatdarger pores (58/mm vs.81 10/mm) and smaller basidiospores @3
X 2.4 2.7 um vs. 44.7 x 3.24 um, Ryvarder& lturriaga 2010)Rigidoporus penduluRyvarden
was described from Indonesia, it has a violaceous pore surface when fresh, smallef gores
10/mm, encrusted thickvalled hyphoid cystidia and globose basidiospodéd.5 um in diam,
which is similar toP. centroamericanugRyvarden 1990). HowevelR. pendulushas pileate
basidiomata anddistinct cuticle below a warted surface (Ryvarden 1990).

In thephylogenetic analyse®hysisporinuscentroamericanuss closely related td. rigidus
(Figs 1, 2, but the hyphoid cystidiaf the latter species project from the hymenium and present at
the dissepiment edgePhysisporinuscentroamericanusis also relaté to P. sulphureusand
P. roseus(Figs1, 2); differences between the form@&ndthe latter two species are detailed in the
above paragraph.

Physisporinus dollingeriiY.C. Dai, Chao G. Wang & Vlasakp. nov. Figs3c, 7
Index Fungorum number: #1994 Facesoffungi numbeFoFL5725
Etymology i fdollingeriio (Lat.): in honor of Neil Dollinger who collected most of the
specimens of this species.
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Basidiomata armal, sometimes reviving and then with two loosely attached layers,
resupinatesoft woody tocorky, no taste or odowhen fresh,turning hard corkyto slightly hard
bone in dried specimensisually in small patctseeffusedto 30 mm long, D mm wide, 1.7 mm
thick, interconnected by stripd sterile tissue. Pospinkish to red when fresh, unchangeteaf
bruising but discoloring with age, clay buffale clay pink to pale orangerown when ded;
sterile margin broado narrow, papery thin, sometimes extending to another basithqmaich;
pores angular,i%/mm; dissepiment thidacerate. Subiculum ceam,soft woody tocorky, @out
0.2 mm thick.Tubeswith the same color gsores or buff yellow, hard corkyto slightly hard bone
when driedaboutl.5 mm long.

Hyphal structure mornomitic; hyphaewith simple septacolorlessto pale yellowish,not
encruseéd with crystalsnegat i ve 1 n ,Mederatelycyarsophitows angGotton Blye
subicdum and tubs turning dark brown inpotassium hydmdide. Hyphaein subiculum normally
thick-walled but having a wide lumerrarely with branche, with frequent snple septamostly
straight, slightly interlaced agglutinated, ¥6 pum in dianeter Hyphaein tube tramausually
slightly thick-walled havinga wide lumenoccasionallywith branchs, with frequent simple septa,
normally winding almostparallel, agglutinged, 3 4.5 pum in dameter, some thiawalled hyphae at
the dissepiment edge bearing crystals at tips and resembling hyphoid cystidia. Hymenial cystidia
present, thirwalled, smooth, 2124 x 3 4 um; cystidioles fusoidwith athin wall, smooth, 1415
x 5 um;basdia cephaloidto barrel shapedpearingdi sporesand a simple septurat basel12 17 x
61 8 um; basidioles of similar shape to basidia, Ishibrter Crystals presa in tube structure

Figure 4 1 Basidiomata of taxa dPhysisporinusand Rigidoporus a P. sublineatugDai 20493)
b P. tasmanicus(Cui 16620) c P. vitreosanguineugJV 0909/3) d Physisporinussp. 1 (JV
0309/45) e Physisprinus sp. 2 (CWU 3875) f Physisporinussp. 3 (JV 1310/151).
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19793 holotype. a Basidiosporesb Basidia and basidiolex Cystidioles d Hyphoid cystidia
e Contextualhyphaef Tramd hyphae Scalebars: a=5 um, bi f =10 um.

Figure 6 1 Microscopic characteristics about Physisporinus centroamericanugKout
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1807/15.1 holotypg. a Basidiospored Basidiaand basidiolesc Cystidioles d Hyphoid cystidia
e Subicular hyphaef Tramd hyphae Scalebars: a= 5 um, bi f = 10 um.

Basidiosporesubgloboséo broadly ellipsoid colorless with athin wall, smooth,sometimes with
alarge or smalbildropnegat i ve i n ,aygahophdousirsCottor BeEgl&1n.6( 6) x
(3.5()4i 5 pm, L=5.02 pm, W=4.29 pm, Q= 1.15 1.20 (n= 120/4).

Known distributioni North andCentral America

Material examined COSTA RICA, Braulio Carillo Nat. Park, 23 Apr 2017, JV 1704/114
(JV, duplicate, BJFC036127)i USA, Florida, hardwood, Dollinger 880 (JV, duplicate,
BJFC036124)Pinus Dollinger 1000 (JV, duplicate, BJFC036126ardwood, Dollinger 88§V,
holotype),BJFC036125isotype.

Notes i Physisporinus dollingeriiis defined by annual to reviving, thin, resupinate
basidiomata with reddish paehen fresh, clay pink to brown when dry, angular poffés 7/mm;
thin-walled, apically encrusted hyphoid cystidite hyphae present at the dissepiment edge;
subgloboseo broadly ellipsoid basidiospores 4.5'5.5 x 45 um, and growth on botingiosperm
and gymnosperm wood in North and Central America.

Physisporinus dollingeriis similar toP. furcatus(Nufiez & Ryarden)F. Wu, Jia J. Chen &
Y.C. DaiandP. yunnanensign morphology by havinglmost the same basidiospore sizesi(5.5
pm in P. furcatus 4i 5.5 x 3.55 um in P. yunnanensjst.5/ 5.5 x 45 um inP. dollingerii, NUfiez
et al. 2001, Cai et al. 20R3Jut the latter two have bigger pores 8per mm inP. furcatusand
P. yunnanensiss. 5 7 per mm), andP. furcatushas forked cystidia and a distribution Eurasia
(NuRez et al. @01J).

In the phylogenetic analysePhysisporinussp. 3 P. rhododendri P. wbfurcatus
P. sanginolentusP. furcatusandP. yunnanensiareclosely related té. dollingeri, but the pores
become red when bruised in the former four taxa speciesdiféfiedences betweePR. furcatus
P. yunnanensiandP. dollingerii are detailedn the above paragrapm addition,these seven taxa
form severdifferentlineagesyroupedn Physisporinug100% ML, 1.00 BPP; Figs 1, 2)

PhysisporinugninutissimusY.C. Dai, Chao G. Wang & Vlasakp. nov. Figs3d, 8

Index Fungorum number: #91995 Facesoffungi numbeFEoF15726

Etymologyi fiminutissimu® ( Lrefdrs.tothe species having very small pores.

Basidiomata arumal, effused reflexedto resupinatesoft to ceraceouswith mushroom smell
when freshturning hard corkyto slightly hard bonen dried specimes, effusedto 230 mm long
and ® mm wide when resupinat@ilei elongded, extendingto 10 mm, 40 mm wide and 1.5 mm
thick. Pileal surface light ochre to yellowish when fresh, cinnamon toulffuff yellow, rough,
glabrous, and faintly zot@when dred; margin blunt, pale yellowPores sulphur yellow when
fresh, brownish vinaceoushen dred, somewhat glancing; sterile margin concolorous virésh
pores, orangéyellow to cream when ded, around0.8 mm wide;poreselongated, angular to
irregular, 1215mm; dissepiment thin, lacerate Context buff yellowto cream,soft woody to
corky when died, about 0.2 mm thick. Tubes paler than psendwith the same color agileal
surfacewhen dred, about1.3 mm long.

Hyphal structure monomitic; hyhae with simple septacolorlessto pale yellowish,not
encrusted with crystalsmegat i ve 1 n ,Mederatelycyarsophitows angGotton Blye
subicdum and tubs turning slightly dark inpotassium hydrade. Hyphaein contextnormally
distinctly thick-walled but having a wide lumen, without branchs, with frequent simple septa,
slightly winding, obviouslyinterlaced 4.5 6 pum in dianeter Hyphaein tube tramausuallyslightly
thick-walled having a wide lumen, occasmally with branche, normally straight, completely
paralleland strongly agglutinated,i3.8 um in dianeter Hyphoid cystidia and hymenial cystidia
not presentcystidiolesfusoid or mastoid with a thin wall, smooth, 1113 x 4.56 pym; basidia
cephaloidto barrel shaped, bearing4i sporal and a simple septurat base 1314 x 78 um,;
basidioles of similar shape to basidia, Bubrter Irregular orrhomboidcrystals presenin tube
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Figure 7 1 MicroscopiccharacteristicaboutPhysisporinus dollingeri{Dollinger 886 holotype.
a Basidosporesb Basidia and asidioles ¢ Cystidides d Hymenial cystidiae Hyphoid cystidia
f Subicular hyphaeg Tramd hyphae Scalebars:a=5 um, big= 10 um.
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Figure 8 T MicroscopiccharacteristicaboutPhysisporinugninutissimugJV 1704/83 holotype).
a Basidiosporesh Basidiaand basidiolesc Cystidioles d Contexual hyphae e Tramd hyphae.
Scalebars:a=5pum, bie=10pum.

structure Basidiosporegloboseto subglobosgcolorless with a thin wall, smooth,with a big to

mediumoildropnegat i ve i n ,WMeaklyzyamoghsousrineCatmreBiy&.1i 4.6( 4.8)
x 41 4.6(14.8) um, L=4.34 ym, W=4.29 um, Q= 1.01 (n= 30/1).
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Known distributioni Central America

Material examined COSTA RICA, Dominical, Hacienda Baru, 21 Apr 2017, A1V04/83
(JV, holotype),BJFC036144isotype.

Notesi Physisporinusninutissimuss definedby resupinate t@ffused reflexed basidiomata,
sulphur yellowfresh poresyery small poresof 12i 15mm, the lack of any cystidigubglobose to
globose basidiospesof 4.114.6 x 44.6 um. It is known only from the type locality in Central
America.

Physisporinus minutissimus P. lavendulus F. Wu, Jia J. Chen & Y.C. Daand
P. longicystidius(P.K. Buchanan & Ryvarder). Wu, Jia J. Chen & Y.C. Dare closely rel&din
the phylogenies(Figs 1, 2).However, Physisporinudavendulusdiffers from P. minutissimusbhy
distinctly pileate basidiomata, violet poseirfacewhen fresh, andbiggerpores (910/mm vs.12
15/mm, Wu et al. 2017)Physisporinudongicystidiusis distinguished fronf. minutissimusy the
presence otystidia, andbiggerpores (811/mm vs.12i 15mm, Buchanan& Ryvarden 2000)In
addition, these three species form thdiféerent lineagesgroupedin Physisporinug100% ML,
1.00 BPP, Fig1, 2)

Rigidoprus cystidioidess similar toPhysisporinusminutissimusy having a more or less
yellow poresurfacewhen fresh, small pores aatmost the same basidiospore sizei(8.5 x 34
um vs. 4.14.6 x 44.6 um, Corner 1987 However, the former has a resupambaasidiomata, the
presence of the thiewalled encrusted hyphoid cystidia, and itdistributed in Southeast Asia
(Corner 1987).

Physisporinus neovitreu¥.C. Dai, Chao G. Wang & Vlasakp. nov. Figs3e 9

Index Fungorum number: #91996 Facesoffunghumber:FoFL5727

Etymologyi fineovitreu® ( Lrefdrs.tg the speciesmilarity to Physisporinus vitreubut
occurrence in North America.

Basidiomata annual, resupinate, nodulose, sometimes witHikéepeflexed pilei,ceraceous,
no taste or odowhen freshturningbone hardo hard corkyin dried specimen®ffusedto 140 mm
long and 12 mm wide and 4 mm thick when resupinate; pilei elongag&tendingup to 5mm, 40
mm wide and 3 mm thickRileal surface curryellow when fresh, buff to clay bufglabrous, and
faintly zonate when dd, margin acute, white when fresh, apricot orange whertddPores straw
yellow to white when fresh, pinkistouff when died, sterile margin concolorous with perehen
fresh, buff to cream when ded, very narrow;poresusually angular, 810/mm; dissepiment thin,
lacerate. Subiculum buff yellow, corkyabout 0.4 mm thick. Tubes buff yellow to pinkish buff,
hard corkyto bone hard when driedbout3.6 mm long.

Hyphal structuremonomitic; hyphaevith simple septagolorless not encrusted with crystals
negati ve i n ,Mederateycyarmphilows angCettornt Blyesubicdum and tubs not
dissolved in the potassium hydrade. Hyphae in context normally slightly thick-walled,
occasionallythick-walled havinga wide or mediumlumen,without branchs, with frequent simple
septa,usually winding intedaced 4i 8 um in dianeter Hyphaein tube tramanormally thick-
walled havinga wide to medium lumen, sometimes subsolid, randlly branche, mostly straight,
almost parallel and strongly agglutinated, 4.5 pum in dianeter, some thiawalled hyphae at
dissepiment edge bearing crystals resembling hyphoid cysktigimenial cystidia present, thin
walled, apically encrusted, sometimes apicalbyked, 21126 x 68 um; cystidioles abundant,
fusoid, with a thin wall, smooth, 1619 x 56.5 ym; basidia barrethaped,usually with an
intermediate constrictionbearing 41 sporedand a simple septumat base 16/18 x 48 um,;
basidiolescephaloidto pear shapedshorterthan basidialrregularor rhomboidcrystals preserin
tube structureBasidiosporesubgloboseo broadly ellipsoid,colorless with a thin wall, smooth,
with alarge or smalbil dropnegat i ve i n ,kbganaphloudia Cottan Blgeet.A t
)4.916 x 414.8(5.1) um, L=5.20 um, W=4.29 um, Q= 1.17 1.23 (n = 90/3).
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Figure 9 7 Microscopc characteristicsof Physisporinus neovitreugJV 1009/59 holotypg.
a Basidiospored Basidia ad basidiolesc Cystidioles d Hymenial cystidiae Hyphoid cystidia
f Contexual hyphae g Tramd hyphae.Scalebars:a=5um, big=10um.
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Known distributioni North America

Material examined USA, New Jersg, Watchung Reservation, hardwood, 20 Sep 2010, JV
1009/59(JV, holotype),BJFC03613(isatype); Pennsylvania, Green Lane St. Park, hardwo@d, 2
Sep 2007JV 0709/188 (JV) Philadelphia, Wissahickon Creekiriodendron 14 Sep2005, JV
0509/127 (JV, BIFC@29); Tennessedzreat Smoky Mt., Albright Grove, hardwood, 4 Sep
2005, JV0509/47 (JV, duplicate, BJFC036128).

Notesi Physisporinusneovitreusis defined by resupinate to sometimeffused reflexed
basidiomata showing sometimes also sli&p, elongated pilei with sharp margin, white stvaw
yellow fresh pores which become pinkish buff when dry, angular pafré® 10/mm, apically
forked andencrustechymenial cystidia, andubgloboséo broadlyellipsoid basidiosporesf 4.9 6
x 47 4.8 um. It is widely distributed irthe eastern USAPhysisporinus/itreuswas recorded in the
USA (Gilbertson& Ryvarden 1987)however the samples of $calledP. vitreusin the USA are
most probablyP. neovitreus

Physisporinusneovitreus P. crataegi,and P. minutissimusare similar inmorphology. The
three species sharesupinate teffused reflexed basidiomata with buf§traw yellow orsulphur
yellow pores when freshand broadly ellipsoid to globose basidiospores. Howetgysisporinus
crataegiis knownfrom P. neovitreusby larger pores(6i 8/mm vs. 8 10/mm), narrowertramal
hyphae (2.64 um vs. 4.57.5 um), and smallesubglobose to broadly ellipsomhsidiospores (4i2
5x 3.24.2pum vs. 496 x 44.8 um, Wu et al. 2017)Physisporinus minutissimus easily
distinguished fromP. neovitreus by smaller pores 1€ 15mm vs. 810/mm) and smiter
subglobose basidiospores (#16 x 4 4.6 um vs. 4.96 x 4'4.8um).

Physisporinusneovitreusand P. caesiomarginatysP. crataegj P. cinereus(Nufez &
Ryvarden)F. Wu, Jia J. Chen & Y.C. DaindP. tamilnaduensi&aliyaperumal, Kezo & Bhaare
closdy related inthe phylogenies(Figs 1, 2) but P. caesiomarginatukas white to cream pore
surface when fresh, and small basidiospore 48 x 3.34.1 yum vs. 4.6 x 4 4.8 um).
Physisporinus cinereusas an obviously fibrillose pileus, atatgerpores b 6/mm vs. 8 10/mm;
Nufiez& Ryvarden 1999, Wu et al. 20178. tamilnaduensihas pileate basidiomathrownish
orange to light browmileal surfacewhen fresh light brown pores when fresh and thickvalled
encrusted yphoid cystidia(Crous et al. 2023 In addition, P. neovitreusforms adifferentlineage
groupedn Physisporinug100% ML, 1.00 BPP; Fil, 2)

Rigidoporus incarnatusorner is similar taPhysisporinus neovitreuly the resupinate to
effused reflexed basidiomata and a pinkish buff psueface when dry. However, the former has a
dull baybrown pileal surface, a dimitic hyphsiructure smooth cystidia and smallsubglobose
basidiospores2(5i 3.5 x 22.5 um vs. 4.96 x 4 4.8um, Corner 1987 andit is known from the
type locality in Sumatrésland only (Corner 1987)

PhysisporinughododendriY.C. Dai, Yuan Yuan& Chao G. Wangsp. nov. Figs3f, 10

Index Fungorum number: 991997 Facesoffungi numbeEoF15728

Etymologyi frhododendrd ( Lrefers.to)the species growth Bhododendron

Basidiomat annual, resupinatsoftto ceraceousjo taste or odowhen freshfurningfragile
to brittlein dried specimend.50 nm long, 30 mm wide and 0.5 mihick. Pore snow white when
fresh, quickly becoming blood red upon bruising, eventually beapmory to black brown upon
drying; sterile margin not distineind nearly absenpores angular to roundj &mm; dissepiment
fairly thick to thin, even to slightly lacerate Subiculumivory and fragile when dried nearly
absent, onlyabout0.1 mm thick. Tubes with the same color peres, fragilewhen driedabout0.4
mm long.

Hyphal structuremonomitic; hyphaevith simple septagolorless not encrusted with crystals
negative i n ,Mederaelycganophioasaig E€aitdn Blyesubicdum and tbes
undissolved in potassium hydroxideHyphae in subiculum usually thimalled, occasionally
dightly thick-walled, rarely with branches, with frequent simple segtghtly winding, obviously
interlaced 619 um in dianeter. Hyphae in tube trama usuallthin-walled, occasionally
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slightly thick-walled, rarelywith branchs, with frequentsimple septamostly winding, almost
parallel, strongly agglutinated,i3.5 um in diamster;, dissepimatal hyphaethin-walled, not
encrusted with crystalsut swollen. Hyphoid cystidia and hymenial cystidiaot seen cystidioles
fusoid, usually with a thin wall, smooth frequentlywith two smalloil drops 19121 x 5§56 pum;
basidiaclavate bearing4i sporedand a simple septuat basemostly with severaldrops 20/ 35 x
8110 pm; basidioles pearshaped shorter than basidia.Crystals absentn tube structure
Basidiosporesubglobosegolorless with a thin wall, smooth,mostly with a large to medium oil
dropsnegati ve i n ,Bktganapleloudina Cotton Blgdd.A }5.36.3(16.5) x 55.5(
5.7) um,L =5.82 pm, W=5.14 um, Q= 1.13 1.14 (n= 60/2).

Known distribuioni Southwest China

Material examined CHINA, Guizhou Province, Bijie, Bailidujuan Forest Park, fallen rotten
branch of Rhododendron15 May 2021, Dai 22272 (BJFC03686Mai 22279 (BJFC036867
holotypg.

Notes T Physisporinusrhododendriis defined by white resupinate basidiomata, rapidly
becoming blood red when bruised, round to angular pufr666/mm, long basidia measuring 20
35 x 8§10 um, the absence of any kind of cystidiapglobose basidiospore$5.3/6.3 x §5.5
pm, andgrowth onRhododendro in Southwest China.

Physisporinus sanguinolentus very similar toP. rhododendriby snow white pores when
fresh which quickly becomblood redwhen bruisedand then brown to blacwhen dry (Donk
1966, Nufiez & Ryvarden 200l However, P. sanguinolentugliffers from P. rhododendriby
having narrower subicular hyphae (3% pm vs. 6 9 pum, this stud), and shorter basidid Zi 23
X 6.5 8 um vs. 2035 x 8 10 um Ryvarden& Melo 2017.

PhylogeneticallyPhysisporinusrhododendriis closely related tdPhysisprinus sp. 3and
P. yunnanensigFig. 1), and the former two taxa share the fresh basidiomata reddening when
bruised, and subglobose broadly ellipsoidbasidiospores (5i%.4 x 4.75 . 2  #mysispamninus
sp. 35.316.3 x §5.5 um inP. rhododendrithis study. However,Physisporinusp. 3differs from
P. rhododendriby thinwalled encrustedhyphoid cystidig the presence ohomboid or irregular
crystds, and shorter basidid@ 20 x 89 um vs. 2035 x § 10 um, this study P. yunnanensis
known from P. rhododendriby larger pores (23/mm vs.5i 6/mm, Cai et al. 2023and smaller
subgloboséasidiospores4f 5.5 x 3.55 um vs. 5.36.3 x 55.5 um, Cai etl. 2023. In addition,
P. rhododendri forms a different lineage groupedin Physisporinus(100% ML, 1.00 BPP;
Figs 1, 2)

Physisporinus rigidusY.C. Dai, Chao G. Wang & Vlasakp. nov. Figs3g, 11

Index Fungorum number: #1998 Facesoffungi numbeFoF15729

Etymologyi firigidusd  ( Lrefdrs.to)the species having rigid basidionvalt@ndry.

Basidiomata anual, reviving and developing a second tube layer, resupicat&y to soft
woody, no taste or odowhen freshturningrigid to hard corkyin dried gecimenseffusedto 8
mm long, ® mm wide and 1.2 mm thick. P@brown red when fresh, deep olite honeyyellow
when dred; sterile margimot distinct pores round, Itl2/mm; dissepiment thireven Subiculum
cinnamon buff, corkyo soft woody about0.5 mm thick.Tubes buff yellow to salmon, rigiébout
0.7 mm long, a dark line present between the two tube layers. Honey yellow mycelial plates present
under the basidiomata in wood cavities.

Hyphal structure monomitic; hyphaewith simple septacoorlessto pale yellowish,not
encrusted with crystal;megat i ve 1 n ,Medemtelycyarsophitows angGotton Blye
subicdum and tube undissolvedin potassium hydroxideHyphaein subiculumnormallydistinctly
thick-walled but havinga wideto mediumlumen, rarelywith branckes mostly straight, strongly
intedaced 5.5 7.5 um in dianeter Hyphaein tube tramanormally thick-walled having a wide
lumen, rarelywith branchs, with frequent simple septajostly straight,almostparallel,4i 5.5 pm
in dianeter Hyphoid cystidia present, arising from hyphaetube tramaembeddedn trama
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sometimesprotruding from the dissepiment edgewith a thick-wall, swollen at apexapically
encrusted10' 15 um in diam at the apex; hymenial cystidat seern cystidioles fusoigwith athin

wall, smooth, 1P14 x 55.5 um; basidia long barréshaped to more or less pyriforinearing

41 sporedand a simple septuit base15 18 x 7 8 um; basidides mostlycephaloid shorter than

basidia. Basidiosporesubgloboseto broadly ellipsoid, colorless with a thin wall, smooth,
sometimeswith a large or smalloil dropnegati ve i n ,kgadnagplloud is Cattana g e n
Blue, 41 4.6(5) x 3.24 pm, L=4.26 pm, W=3.72 pm, Q= 1.15 (n=30/1).

Known distributioni Central and South America

Material examined COSTA RICA, Tarcoles, 22 Apr 2017, JV 1704/{9V, holotype),
BJFC036143isctype).

Notesi Physisporinus rigidugs definedby annual, revivingdark reddish basidiomata which
become rigid when dry, small poresil@ per mm, thickwvalled, apically encrusted hyphoid
cystidia, subgloboséo broadlyellipsoid basidiosporesf 41 4.6 x 3.24 um. To date, only know
from type locality inCentral Ameria.

Interestingly a strain, F 2061, isolated from the fdectaria heracleifoliain Mexico
grouped withPhysisporinus rigidusorming an independent lineage in our study (Figs 1, 2). We
treat thiss t r a Physis@osnusfrigidué because we did not stuttye material.

Physisporinus centroamericanus similar and related t®. rigidus by the thickwalled,
encrusted hyphoid cystidia, almost the same basidiospore s&& ¢43.24 pmvs.4i 4.6 x 3.24
pum), and overlapping distribution. However, the forrhasdark brown pors when dry, bigger
pores 8 10/mm vs. 10i 12/mm), the absence of true cystidia tite dissepiment edge, and
mamillated cystidioles.

In the phylogenetic analysd2hysisporinusulphureusandP. roseusare also closely related
to P. rigidus (Figs 1, 2) However P. sulphureusandP. roseushavesulphur yellow and pink pose
when freshrespectivelylarger pores (8 per mm inP. sulphureus5i 6 per mm inP. roseusvs.
10i 12 per mm); furthermore, they are Asian species. £DBai 2018, Che & Dai 2021).

Physisporinus srilankensi¥.C. Dai, Yuan Yuan& Chao G. Wangsp. nov. Figs3h, 12

Index Fungorum number: #91999 Facesoffungi numbeFEoFL5730

Etymologyi fisrilankensi®  ( Lrefdrs.to)the species having a distribution in Sri Lanka.

Basidiomata annual, resupinate, cotkysoft woody no taste or odowhen fresh turning
hard corkyto slightly bone hard in dried specimer$fusedto 50 mm long, 2 mm wide and 0.5
mm thick. Pore buff yellow to straw color when ghd; sterile marginndistinct, cream when d,
around0.5 mm wide; pores round; B/mm; dissepiment thin, v&n Subiculumnot distinctto
nearlyabsent. Tubewith the same color gsores, hard corky when a&d, about0.5 mm long.

Hyphal structure monomitic; hyphaewith simple septacolorlessto pale yellowish,not
encrusted withcryalsnegat i ve i n ,agahophdausirsCottor Blugsgicuum and
tubes turning dark in potassium hydroxideHyphaein tube tramanormally distinctly thickwalled
but havinga wide lumen, rarelywith branchs, loosely intefdacedto almost parllel, strongly
agglutinated, 318 um in dianeter Hyphoid cystidia present in trama and at the dissepiment edge,
distinctly thickwalled, apically encrustedpmetimes projecting from the hymeniud®j 45 x 59
um. Hymenial cystidianot presentcystidioles fusoidwith athin wall, smooth, 814 x 24.5 um.
Basidiabarrel shapedpearing4i sporedand a simple septumt base and with one to a fewil
drops 11119 x 79.5 um; basidioles of similar shape to basidia, ®torter Basidiospores
subglobosedo broadly ellipsoid,colorless with athin wall, smooth,with a small orlarge oil drop
negati ve i n ,ktgahapheloudis Cotton Blgdd.8 )51 5.8(16) x 44.8(5) um, L=
5.17 um, W=4.36 pm, Q= 1.19 (n=30/1).

Known distibutioni SoutheasAsia.

Material examinedi SRI LANKA, Wadduwa, South Bolgoda Lake, fallen angiosperm
branch, 28 Feb 2019, Dai 19535 (BJFC0312ibiotypg.

Notesi Physisporinus srilankensis definedby resupinate basidiomata, straw calorbuff
yellow pores when dred, round poresof 51 7/mm, thick-walled, encrusted hyphoid cystidia in
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trama and at dissepiment edgabgloboséo broadly ellipsoidbasidiosporesf 51 5.8 x 44.8 um,
and growth on angiosperm wood in southeast Asia.
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Figure 12 i Microscopiccharacterists aboutPhysisporinus srilankensi®ai 19535 holotypse.

a Basidiospored Basidia ad basidiolesc Cystidioles d Tramd hyphae.Scalebars:a=5 um,
bid=10pum.

Physisporinus srilankensis similar toP. centroamericanuandP. rigidusby thick-walled,
encrusted hyphoid cystidia, and broadly ellipsoid to subglobose basidiospores. However, the latter
two havesmaller pores§ 10/mm in P. centroamericanyslOi 12/mm in P. rigidusvs. 51 7/mm),
and smaller basidiosporedi 4.6 x 3.24 ym in P. centramericanus 4i4.7 x 3.24 um in

1485



P. rigidusvs. 5/ 5.8 x 4 4.8 um. FurthermoreP. srilankensids an Asian species, and the latter
two are Americanecies.

Rigidoporus adnatusCorner, R. albiporus Corner, R. cystidioides (Lloyd) Corner,
R. hypobrunneide Corner, R. ochraceicinctuCorner R. pellicula (Jungh.) Teixeira occur in
Southeast Asia, and have resupinate basidiomata. HowRvadnatugliffers from Physisporinus
srilankensishy a dimitic hyphal system and smaller basidiospore$ 325< 1.72 pm vs. 55.8 x
41 4.8 um, Corner 1987)R. albiporusdiffers from P. srilankensidy the absence of any kind of
cystidia (Corner 1992)R. cystidioidess knownfrom P. srilankensidy smaller pores7{f 10/mm
vs. 51 7/mm, Corner 1987) and smallenbgloboséo broadly ellipsoidbasidiospores (3i%8.5 x 3
4 umvs. 55.8 x 44.8 um, Corner 1987R. hypobrunneidelsas a drab brown pore surfagben
dry and a dimitic hyphalsystem, which are different fror®. srilankensis(Corner 1987);
R. ochraceicinctusdiffers from P. srilankensisby the absence of cystidia (Corner 1992);
R. pelliculahas almost the same basidiospore sizd 64%x 3 4.5 pum vs. 55.8 x 44.8 um) with
P. srilankensis but R. pellicula has irregular andarger pores {1 3/mm vs. 51 7/mm, Teixeira
1992).

Phylogenetically Physisporinus srilankensisforms a different lineage grouped in
Physisporinug73% ML, 1.00 BPP, Fig. 98% ML, 1.00 BPP, Fig.

Physisporinus subfurcatu¥.C. Dai, Yuan Yuan& Chao G. Wangsp. nov. Figs 3i, 13

Index Fungorum number: IF9020dBacesoffungi numbeFEoF15731

Etymologyi fisubfurcatu® ( Lrefdrs.tg)the species resemblilgysisporinus furcatus

Basidiomata annual, resupinateyaceouso soft, no taste or odowhen freshturningfragile
to brittle in dried specimenseffusedto 10 mm long, ® mm wide, 1.5 mm thick. Posesnow
white when freshfurning blood red upon bruising, eventually honey yellow wheied]rsterile
margin not distinctto nearly absent poresangularto round, 3 4/mm, sometimes elongated;
dissepiment thin,\ve&n Subiculumsoft woody tocorky, very narrowabout 0.2 mm thick. Tubes
with the same color gsores, fragileto brittle when dred, aboutl.3 mm long.

Hyphal structure monomitic; hyphaewith simple septacolorlessnegat i ve i n
reagent moderatelycyanophilous in Cotton Blyesubicuum and tubs undissolvedin potassium
hydroxide Hyphaein subiculumnormally slight thickwalled havinga wide lumen, occasionally
with branchs, mostly straight, loosly intetaced 6i 8 um in dianeter Hyphaein tube trama
usuallythin-walled, occasionallyslightly thick-walled having a wide lumensometimesncrusted
with fine colorlesscrystals, frequentlyvith branche and simple sepfanormally winding, almost
pardlel, stronglyagglutinated, 31%6.5 um in dianeter Hyphoid cystidia and hymenial cystidizot
presennt cystidiolesnot seen Basidialong barrel shaped tqeai shapedbearing4i sporedand a
simple septunat base19 25 x 7.5 10 um; basidiolescephaloid shorterthan basidialrregularor
rhomboid crystals presenin tube structure Basidiosporessubgloboseto broadly ellipsoid,
colorless with athin wall, smoothwith oneoil dropnegat i ve i n ,Btgahopheloud s
in Cotton Blue (5.2)5.3/6.4(16.5) x (4.4)4.55.6(6) um, L=5.72 um, W=5 um, Q= 1.14
1.15 (n=60/2).

Known distributioni Central and Northeast China

Material examinedi CHINA, Henan Province, Neixiang County, Baotianman Nature
Reserve, rotten angiosperm wood, 23 Sept 20@9,11313 (BJFC007459); Jilin Province, Antu
County, Changbaishan Nature Resehagjx, 16 Aug 1997Dai 2544 (IFP 01520514 Sepl995,
Dai 2105 (BJFC00192holotypsg.

Notesi Physisporinus subfurcatus defined by resupinate basidiomataith snowwhite
pores when fresh, becoming blood red when bruised, encrusted tramal hijpladsence of any
kind of cystidia,subglobosé¢o broadly ellipsoid basidiospore$ 5.3/ 6.4 x 4.55.6 um, and growth
on both angiosperm and gymnosperm wood in temperate China.

Physisporinus furcatys P. sanguinolentys Physisporinus sp. 3 P. rhododendri
P. subfurcatusand P. yunnanensi€.L. Zhaoare phylogenetically related (Figs 1, 2) and share
distinctly erubescent pores if bruised when fresh (exdéepfurcatusand P. yumanensik
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Morphologically, Physisporinus furcatudas two type of cystidia Nufiez etal. 200), which
distinguishes it from the othdéour speciesPhysisporinusp. 3hasdistinctly pruinose pore edges
andP. rhododendrihas long basidia up to 35 pumgege features are unique characters to identify
them. Physisporinus sanguinolentudiffers from P. subfurcatusby smooth tramal hyphae.
Physisporinus yunnanendigs thinwalled and encrustedyphoid cystidiaand smallesubglobose
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Figure 13 i Microscic characteristicaabout Physisporinussubfurcatus(Dai 2105 holotypé.
a Basidiospored Basidia ¢ Basidioles. d Subicular hyphae e Tramd hyphae.Scalebars:a=5
pm, bi e=210pum.
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to broadly ellipsoidbasidiospores4f 5.5 x 3.55um vs. 5.36.4 x 45/ 5.6 um, Cai et al. 2023)n
addition, the above taxarm six differentlineagesyroupedn PhysisporinugFigs 1, 2)

Physisporinus sublineatu¥.C. Dai, Yuan Yuan& Chao G. Wangsp. nov Figsda 14

Index Fungorum number: #2001 Facesoffungi numdr: FOFL5732

Etymologyi fisublineatu® ( Lrefers.tothe species resembliPlgysisporinus lineatus

Basidiomata annuakffused reflexedto resupinate, leatheryjo taste or odowhen fresh
turning hard corky to bony harth dried specimensffusedto 80 mm long, & mm wide when
resupinatepileusflabelliform to elongatedextendingup to © mm, 80 mm wide and 3.5 mm thick.
Pileal surface buff yellowiyvory to crean, glabrousnhormally azonate when freshlivaceoushuff
to bluish gay when dried glabrous,no groovesandconcentrically zonaterhen dred; marginnot
blunt, curved when ded. Poresivory to creamwhen fresh, becoming yellowish upon bruisiolgy
buff to grayi brown when dred, bruised area becoming dark brown upon drystgrile margin
distinct, white when freshuff yellow to cream when ded, aroundl mm wide; poresngularto
round, 8 10/mm; dissepiment thin,\v&n Context buff, hard corkjo woodywhen died, about1.5
mm thick. Tubeswith the same color gsores, bone hardo hard workywhen dred, about2 mm
long.

Hyphal structuremonomitic; hyphaevith simple septagolorless not encrusted with crystals
negative i n ,byanophibusdnsbtton Blaegubiodum and tubs turning brownish
in potassium hydroxideHyphaein contextnormally distinctly thickwalled but having a wide
lumen, rarelywith branchs, mostly straight,orderly arranged strongly agglutinated, 78 pm in
diameter Hyphaein tube tramanormally distinctly thickwalled also having a wide to medium
lumen rarelywith branchs, normally straight,almostparallel, strongly agglutinated4.8 6.5 pum
in diameter. Hyphoid cystidia abundant, clavateising from tramal hyphagresrt in trama and
at the dissepiment edge, sometimag®truding from the hymenium, thickvalled, apically
encrusted with coarse crystadsronglycyanophilous in Cotton Blyeé.5 13 um in dianmeterat the
encrusted apexhymenial cystidianormally ventrico® with pointed tip, thirwalled, apically
encrusted with fine crystal80i 35 x 10 12 unt cystidiolesfusoid, with athin wall, smooth, 1517
x 51 6 um. Basididong barreil shapedbearingdi sporedand a simple septuat basel16 19 x 6.5
7.5 um; basidioles normally peaishaped shorter than basidiaBasidiosporesglobose to
subglobosegolorless with athin wall, smoothwith abig or mediunvildropnegati ve i n M
reagentacyanophilous in Cotton Bly€4.6)4.8/5.6( 6) x (4.3)4.5/5.2(15.5) um, L=5.18 um,
W =4.85 um, Q= 1.06 1.08 (n= 150/5).

Known distributioni Southwest China and Southeast Asia

Additional specimens examinédCHINA, Yunnan Province, Jinghong, Virgin Forest Park,
on deadbamboo, 17 Jun 2017, Dai 17553 (BJFC025085), rotigiogperm wood, 7 Jul 2021, Dai
22598 (BJFC037172); Mengla County, Rainforest Valley, rotten angiosperm wood, 18 Aug 2019,
Dai 20493 (BJFC032161yead bamboo, 18 Aug 201Bai 20523 (BJFC032191holotypg. i
SINGAPORE Wouiji Zhima Nature Reserve, rotten gaasperm wood, 20 Jul 201Dai 17885
(BJFC025417)i SRI LANKA, Svisavela, Salgala Forest, rotten angiosperm wood, 3 Mar 2019,
Dai 19639 (BJFC031316).

Notesi Physisporinus sublineatuss defined by resupinate toeffused reflexed, leathery
basidiomata wi cream to ivoy pores and whitesterile marginwhen fresh, abundant hyphoid
cystidia and hymenial cystidigjoboseto subglobose basidiospore§4.8/5.6 x 4.55.2 um, and
growth on angiosperm and bamboo in Southeast Asia.

Physisporinus sublineatus smilar and closely related tB. lineatus(Pers.)F. Wu, Jia J.
Chen &Y.C. DaiandP. vinctusby sharing resupinate &ffused reflexedbasidiomata which are
leathery when fresh, th@resence of thickvalled hyphoid cystidia, subglobose to globose
basidiopores, and distribution in the tropiddowever,P. lineatusdiffers fromP. sublineatudy
the distinctlyconcentricdly zonaté sulcatepileal surface Ryvarden 1972Ryvarden& Johansen
1980; P. vinctusdiffers from P. sublineatusy the pseudodimitiqiyphal system with the very
thick-walled to almost solid hyphd&yvarden 192).
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Figure 14 7 Microscopic characteristicabout Physisporinussublineatus(Dai 20523 holotype.
a Basidiospored Basidia ad basidiolesc Cystidioles d Hymenial cystidiae Hyphoid cystidia
f Contexual hyphae g Tramd hyphae.Scalebars:a=5 um, big= 10 um.
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Rigidoporus subpileatu€orner andPhysisporinus sublineatuse distributed in tropic Asia,
and they share resupinate to effugeflexed basidiomataa creampore surfacewhen fresh and
almost the same basidiospore sizei(8.3 um vs. 4.85.6 x 4.55.2 um, Corner 1987But, the
former has a dimitic hyphal system, an ordrggenamon pileal surface and the absence of cystidia
(Corner 1987)Rigidoporus subvinas Ryvarden andR. tomentosuRyvarden werelescribed from
Southern Africa, and they asmilar to P. sublineatusn morphology by having a cream, whitish
gray or wood colored porsurfacewhen freshandthini or thick-walled encrustettyphoid cystidia
(Ryvarden 2018, Ryvarden 2020). Howev&, subvinctushas a resupinate basidiomata and
smaller basidiospores (3 x 2 um vs.i4® x 4.55.2 um, Ryvarden 2020R. tomentosubkas a
pileate basidiomata with a tomentose pileal surface and smaller A6rd2 per mm vs8i 10 per
mm, Ryvarden 2018).

In addition, Physisporinussublineatusforms a different lineage groupedin Physisporinus
(100% ML, 1.00 BPP, Figs 1, .2)

Physisporinus tasmanicu&.M. Gatesy.C. Dai & Chao G. Wangsp. nov. Figs4b, 15

Index Furgorum number: 1802002 Facesoffungi numbeFEoF15733

Etymologyi ftasmanicué ( Lrefers.tg)the species being found in Tasmania, Australia

Basidiomata annual, resupinateraceous$o soft, no taste or odowhen freshturningwoody
hard,bonehard b more or les¢eatheryin dried specimensffusedto 50 mm long, 4 mm wide,
and 2 mm thick. Posecreamto white when fresh, yellowish brown when bruised, pinkish buff to
pale violet when ded, bruised area becoming dark brown upon drystgrile marg not distinct
to nearlyabsent; poreangularto round, 5 7/mm; dissepiment thin, lacerateSubiculum cream,
corky when dried very narrow,about0.1 mm thick.Tubeswith the same color gsores, corky to
somewhatleatherywhen dried about1.9 mm long.A dark resinous zone presem between
subiculum and substrate.

Hyphal structuremonomitic; hyphaevith simple septagolorless not encrusted with crystals
negative i n ,Mabhoghdgousdirs Cottor Blgmsahictium and tubs undissolvedin
patassium hydroxideHyphaein subiculumusually distinctly thickwalled having a medium to
wide lumen, occasionally slightly thick-walled, without branchs, mostly straight, loosely
intedaced 5.5'8 um in dianeter Hyphaein tube tramanormally thick-walled but havinga wide
lumen, occasionallywith branchs, slightly winding, almost parallel, 3.5'5 pum in dianeter
Hyphoid cystidiaand hymenial cystidiaot seencystidiolesfusoid, with athin wall, smooth, 15
17 x 4.55.5 um; basidialong barrel shapedto more or less pyriform bearing4i sporedand a
simple septumat base 1518 x 78 um,; basidioles peai shaped shorter than basidia.
Basidiosporesubgloboséo broadly ellipsoid colorless with athin wall, smooth, sometimes with
alarge or smalbildropnegati ve i n ,htgahapheloudis Cottoa Blgesh7{ 6) x
(3.9)4i4.8um, L=5.18 pm, W=4.35 um, Q=1.19 (n= 30/1).

Known distributioni Oceania

Material examined AUSTRALIA, Tasmania, Hobart, Mount Wellington, fallen trunk of
Eucalyptus 13 May 2018, Cui 16620 (BJFC02991@lotyps.

Notesi Physisporinustasmanicusis defined by annual, resupinate, ceraceous and white
basidiomata when fresh that become woody hard to bone hard wheritliey dark resinous zone
present betweesubicdum and substrate, the absence of any kind of cystidaadly ellipsoid to
subglobose basidiospores®.7 x 4 4.8 um, and growth oriEucalyptusn Australia.

Physisporinustasmanicusand P. vitreosanguineushare more or ledeathery basidiomata,
bruised pores that become yellowish brown when dry,sahdjloboséo ellipsoid basidiospores of
almost the same sizBi(6.7 x 4 4.8 um in P. tasmanicus5i 6.1 x 45 um inP. vitreosanguineus
However, the latter has@nnamon buff dry pore surface, biggares (34/mmvs. 5 7/mm), and
is known on gymnosperm wosdo far only from Czechia in Europe.

Physisporinus castanopsidilia J. Chen & Y.C. DaiP. tibeticusand P. expallescens
(P. Karst.)Pilatresenble P. tasmanicudy resupinate, white armeraceoudasidiomata when fresh
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the former three species can

ion when bruised. However,
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distinguishedfrom P. tasmanicusby the presence of thiwalled hyphoid cystidigRyvarden&
Melo 2017, Wu et al2017, Che& Dai 2021).

Rigidoporus aureofulvuqLloyd) P.K. Buchanan & Ryvardemand Rigidoporus laetus
(Cooke) P.K. Buchanan & Ryvarden were described from Wellington of New Zealand and Victoria
of Australia, respectively, and they have almost the shamdiospore size (4.56 pum in
R.aureofulvusandR. laetusys. 55.7 x 4 4.8um, Buchana& Ryvarden 1988, Cooke 1883) with
Physisporinus tasmanicudHowever, the former two have pileate basidiomata and orange or
orangé rufous pore when fresh (Buchanata Ryvarden 1988, Cooke 1883).

In  our phylogenetic analysesPhysisporinus tasmanicus is closely related to
P. vitreosanguineusnd P. castanopsidisfor differences between them see the above paragraph.
The three specie®rm threedifferent lineagesgroupedin Physisporinug90% ML, 1.00 BPP in
Fig. 1; 91%ML, 1.00 BPP in Fig. 2)

Physisporinus vitreosanguineu¥.C. Dai, Chao G. Wang & Vlasakp. nov. Figs4c, 16

Index Fungorum number: #2003 Facesoffungi numbeFoF15734

Etymologyi fivitreosanguinesd  ( Lrefdrs.to)the species having a combination of features
of P. vitreusandP. sanguinolentus

Basidiomata annual, resupinate to nodulasestly quite robustceraceous and somewhat
transparentwhen fresh,no taste or odorturning hard corky tomore or less resinous dried
specimenseffusedto 13 mm long, ® mm wide and 3 mm thick. P@e&reamto white when
fresh, slowlyturning orangébrown to black upon bruising, cinnamon buff to clay buff upon
drying, eventuallybruised areaurningdark lrown to ash @y in dried specimenssterile margin
distinct, around2 mm wide when juvenilefurning narrow by age; pores angular,i &mm;
dissepiment thick, lacerateon sloping substrates. Subiculum cream, conkyen dried very
narrow, about 0.1 mm thck. Tubeswith the same color agores, corky to somewhat resinous,
about2.9 mm long, tube wall often undulated when on sloping substrate.

Hyphal structuremonomitic; hyphaewith simple septagolorless not encrusted with crystals
negati ve eagentbganaplEloud is Catton Blyesubicdum and tubs undissolvedn
potassium hydroxideHyphaein subiculum usuallglightly thick-walled, occasionallyhick-walled
but having a wide lumen, without branchs, normally winding loosely intedaced aggutinated
4.5'7.5 pm in diareter Hyphaein tube tramausually slightly thick-walled, occasionallythick-
walled havinga wide lumen, occasionallyith branche, mostly winding almostparallel, 3i 5.5
pm in diameter Hyphoid cystidiaand hymenial cystidiamot seen cystidioles fusoidwith a thin
wall, smooth, 1420 x 4.55 um; basidia barrélshapedpearing4i sporedand a simple septurat
base 1520 x 78 um; basidioles of similasize and shapto basidia.lrregular or rhomboid
crystals present among hymem andtrama Basidiospores subgloboge broadly ellipsoid,
colorless with athin wall, smooth, sometimes withsmall orbig oil drop.negati ve i n M
reagent acyanophilous in Cotton Blyéi 6.1( 6.5) x (3.8)415 um, L=5.57 um, W= 4.41 um,
Q=1.231.32 (n=120/4).

Known distributioni Europe

Material examined CZECHIA, Boubin Mt., Boubin virgin forest, gymnosperm wood, 16
Sep2009, JV 0909/3JV, holotype), BJFC03611isatype); Jihlava, Vysoka, Luzny pon&tump
of Pinus sylvestrisP. Vampola MJ 144/95 (MJ, duplicate, BJFC036109); Novohradské hory,
Dalava, Picea abies Nov 2006,Kout 0609/1 (JV, duplicate, BJFC03611®); z e R, PR Kam
rybnik, on the soil arounglinus sylvestrisoots 10 Oct 2010Kout 1010/1 (JV); NPR Dian&bies
alba, 7 Aug 2012 Kout 1208/7( J V) ; Pl zeR, PR HT,\ 1k Aug 2002Kdue t e r m
1208/15(JV).

Notesi Physisporinus vitreosangwensis definedby robust,annual, resupinate to nodulose,
transparenbasidiomata, posewhite when fresh, becoming very slowly (in several, minutes to
hours)orangé brownand finally black when bruisegoresof 3i 4/mm with thick dissepiments, the
absencef any kind of cystidiabroadly ellipsoid to subglobose basidiospa£5si 6.1 x 45 um,
andgrowth ongymnosperm wood in Europe.
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The similar and phylogenetically related speciesPtoysisporinus vitreosanguineuse
discussed in the notes o tasmanias.

Figure 16 7 Microscopic characteristicsabout Physisporinus vitreosanguineusgV 0909/3
holotypg. a Basidiospores Basidia ad basidiolesc Cystidioles d Crystals e Subicular hyphae

f. Tramd hyphae Scalebars:a=5 pum, bi f = 10 um.

Physsporinussp. 1 Figs4d, 17
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Basidiomata annual, resupinaseft woody tocorky andno taste or odowhen freshturning
hard corkyin dried specimenseffusedto 80 mm long, ® mm wide and 2.8 mm thick, easily
separated from substrate when dry. Bevkite when fresh, changing to red in juvenile specimens
after bruising, cinnamon buff to clay buff whenedt bruised area and untouched juvenile pores
becoming blacksterile margin very narrowo almost absent; poreangularto round 8 10/mm;
dissepiment tim, even Subiculum creamhard corkywhen dried very narrowabout0.1 mm thick.
Fresh tbbeswith the same color gores, turningto ochre when dry but not blackening, paler than
pore surfacehard corky when dried about2.7 mm long.A dark resinous Mger present between
subiculum and substrate.

Hyphal structure monomitic; hyphaewith simple septacolorlessto pale yellowish,not
encrusted withcrystals e gat i ve i n ,a&gahophdausirsCottor Blugsgicuum and
tubes turning dark brownin potassium hydroxideHyphaein subiculumnormally distinctly thick
walled but havinga wide lumenwithout branchs, mostlystraight,more or less regularly arranged,
stronglyagglutinated, ¥7 um in dianeter Hyphaein tube tramanormally thick-walled havinga
wide lumen, rarelyvith branche, mostlystraight,almostparallelandloosely intefaced 4i 6 pm in
diameter Hyphoid cystidia not seen hymenial cystidia clavatewith a thin wall, smooth,
sometimes with anediumoil drop, 20025 x 3.55.5 pm; gstidioles fusoid, with a thin wall,
smooth, usually witha small oil drop, 10'14.5 x 4.56 um; basidiabarrel shaped bearing4i
sporedand a simple septumt basewith a small oil drop, 14116 x 6 7 um; basidioles of similar
shape to basidia, but small&asidiosporedroadly ellipsoidto ellipsoid, colorless with a thin

wall, smooth, witha large or mediumoil drop, negat i ve i n ,Meydnapkiloud ;n r e a
Cotton Blue (4.91)5i 6(i 6.2) x (3.6)3.8/4.5( 4.8) um, L=5.41 pm, W=4.12 um, Q= 1.27 1.36
(n=120/4).

Known distributioni North America

Material examined USA, California, Crescent City, Myrtle Creek Trail, gymnosperm wood,
Sep 2007, JV 0709/83 (JV, duplicate, BJFC036128gshington, Hoh River, Rain Forest,
gymnosperm wood30 Aug 2003,JV 0308/66 (JV, duplicate, BJFC03612P)¢cea sitchensjs30
Aug 2003, JV 0308/58 (JV, duplicate, BJFC03612Rainier Mt., Grove of Patriarchg huja
plicata,5 Sep2003,JV 0309/45JV, duplicate BJFC036122).

Notesi Physisporinusp. lis definedby resupinate basidiomata ofteasilyseparatedrom
the substrate pores slowly reddening in juvenile basididmavhen bruised and unchanged in
mature basidionta, clay buff to blackish pore surface whenedr angularto round poresof 8i
10/mm, smoothhymenal cystidia,ellipsoid to broadly ellipsoid basidiospores5i 6 x 3.8 4.5um,
and growth on gymnosperm woad northwestern USAIn our opinion,Physisporinusp. 1may
be determined asP. sanguinolentugGilbertson & Ryvarden 1987) and the occurrenceof
P. sanguinolentus North Americais not confirmed in our study

Physisporinussp. 1resembled. pouzarii(Vampola & Vlasak)F. Wu, Jia J. Chen & Y.C.
Dai by ellipsoid to broadly ellipsoid basidiospores, aaa species are phylogenetically related
(Fig. 1), yetthe latter hasargerpores (57/mm vs.8i 10/mm) andthin-walled hyphoid, encrusted
cystidia. In additionP. pouzariigrows on angiosperm woaad Europe (Vampol& Vlasak2012.

Physisporinussp. 1lis indeeddifferent from existing species hysisporinusand forms an
independent lineage in the genus §Hig2).

Physisporinussp. 2 Figs4de 18

Basidiomata annual, resupinate, smitky, no taste or odowhen freshfurningmore or less
fragile to brittle in dried specimengffusedto 15 mm long, 1@ mm wide and 1 mm thick, but
much smaller in most cases. Pokghite when fresh, slowly changing to reddish brown upon
bruising in some specimens, eventually buff yellow to salimodried specimensclay buff in
reddened partsterile margimot distinct anchearlyabsent; pores round when freahgular when
dried, 7 9/mm:; dissepiment thin,vento laceratd. Subiculum almost abseahd not seenTubes
with the same color agores, more or less resinougboutl mm long.The presence of a da
brown resinos zonebetweersubiculum and substrate.
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Figure 17 7 Microscopic characteristicsaabout Physisporinussp. 1 (drawn from JV 0309/45)
a Basidiospored Basidiaand basidiolesc Cystidioles d Hymenial cystidiae Subicular hyphae
f Tramd hyphae Scalebars:a=5 pm, bi f =10 um.

Hyphal structure monomitic; hyphaewith simple septacolorlessto pale yellowish,not
encrusted with crystalmegat i ve i n ,NMederatelycy@arsophitowsangGotton Blye
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subicdum and tube undis®lvedin potassium hydroxideHyphaein tube tramanormally slightly
thick-walled having a wide lumen, occasionallwith branchs, mostly straight, almostparallel,
agglutinated, ¥5.5 um in dianeter, hyphoid cystidialike hyphae present at the dissepimedge,

thini walled, apicallyencrusted. Hymenial cystidiaot seengcystidiolesfusoid with a thin wall,

smooth, 1215 x 56 um; basidia barrélshapedpearing4i sporedand a simple septurat base
12.514.5 x 6.57.5 pm,basidioles of similar shape todidia, butshorter Small rhombic crystals
occasionallyin tube structureBasidiospores broadly ellipsoidplorless with athin wall, smooth,
sometimes with one large or smalldropnegat i ve i n ,&tgahophelaudis Cottoea a g e n
Blue, 4.6 5.2(i5.3) x (3.7)3.8/ 4.2 ym, L=4.95 pm, W=4 um, Q= 1.24 (n= 30/1).

Known distributioni Europe

Material examined CZECHIA, Zn o j mo , B oAjnuscgiutindsa 1® Gep 2013, J.
BeneschovdMJ 6003, duplicatesJV and BJFC036107)i. UKRAINE, Sviatohorsk, Krasnyi
Liman district, Alnus glutinosa 24 Aug 2007,0rdynets & Akulov CWU 3874,CWU 3875)
Yaremivskyi Wildlife sanctuarylzum, Alnus glutinosa6 May 2010Akulov & Ordynets CWU
6095).

Notesi Physisporinusp. 2is definedby usually smallyesupinateandthin basidiomata and
small pores which become slowly or indistinctly reddish brown upon bruising, the presdinice of
walled hyphoid cystididike hyphae at dissepiment edgbspadly ellipsoid basidiospored 4.6
5.2 x 3.84.2 um, and growth oAlnusin Europe.It is acommon species iBasternEurope in wet
and muddyAlnusstand9gK. Runnel, personal comment).

Physsporinussp. 2resemblePhysisporinussp. 3 P. rhododendri P. sanguinolentugAlb.
& Schwein.) Pilat andP. subfurcatusy white pore when fresh and erubescent when bruised.
However, the latter four species haiggerbasidiospores (51%5.4 x 4.75.2 um in Physisporinus
sp. 35.316.3 x 55.5um in P. rhododendri6i 7 x 5 6 um inP. sanguinolenty$.3/ 6.4 x 4.55.6
pm in P. subfurcatuys.4.6/5.2 x 3.84.2 pm). In additionP. sanguinolentuandP. subfurcatus
differ from Physisporinussp. 2by theirlarger pores 3i 5/mm in P. sanguinolentys3i 4/mm in
P. subfurcatuss. 7i 9/mm).

Our results demonstrate the proximity Bhysisporinussp. 2andP. tibeticusF. Wu, Jia J.
Chen & Y.C. Dai(Figs 1, 2). But P. tibeticuscan be easily distinguished framby its bigger and
unchanged fresh pores when bruiséd 7(mm vs. 7i 9/mm, Wu et al. 201) In addition,
Physisporinussp. 2 differs from other existing species Rhysisporinusand forms adifferent
lineagegroupedn the genug100% ML, 1.00 BPP; Fil, 2).

Physisporinussp. 3 Figs4f, 19

Basidiomata annual, resupinat®raceousand soft, no taste or odowhen fresh,turning
fragile to corkyin dried specimen®ffusedto 160 mm long, 1% mm wide and 2.2 mm thick. Pae
white when freshturningred upm bruising, eventually buff yellow to clay buff dried specimens
sterile marginnot distinct and nearhabsent; pores anguléan round when fresh, very irregular
when dry, 46/mm; dissepiment thin, laceratedistinctly pruinose, swollen. Subiculum algto
absentand not seenTubeswith the same color agores, somewhabrittle to corky when dred,
about2.2 mm longA dark resinous layer present betweebiculum and substrate.

Hyphal structuremonomitic; hyphaewith simple septagolorless not encrustd with crystals
negati ve i n ,Maéraehayangohilousia Gottan Blysubicuum and tubsturning
dark brown inpotassium hydroxideHyphae in tube trama usuallyhin-walled, occasionally
slightly thick-walled having a wide lumen, frequely with branchs, normally straight, almost
parallel, strongly agglutinated,i3 um in dianeter Hyphoid cystidid like hyphae present at
dissepiment edge, thiwalled, apically encrusted with crystals, sometimes forkelymenial
cystidianot seencystidiolesfusoid with athin wall, smooth, usually witla or two smalloil drops
17119 x 5.56.5 um; basidia barrel shaped bearing 4i sporedand a simple septumat base
normally with a few small guttules, 1@0 x 89 um; basidioles mostlycephaloid shorterthan
basidia.lrregularor momboid crystals presenin tube structureBasidiospores ovoid drroadly
ellipsoid, colorless with a thin wall, smooth,with alargeoil dropnegati ve i n ,Mel ze
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acyanophilous in Cotton Blyg5.3)5.516.4( 6.5) x(4.5)4.715.2(5.5) um,L = 5.89 um, W=
4.97 um, Q= 1.16'1.22 (n=90/3).

Known distributioni Europe

Material examined CZECHIA, L a n g Quertus 31 Aug1989,JV 8908/19 (JV, duplicate,
BJFC036100);0Ostrava, SvinovAlnus glutinosa P. Vampola MJ 47381 53/02 (MJ, duplicate,
BJFC036102)Zaton, Boubin virgin foresPicea abies20 Oct2013,JV 1310/151 (JV, duplicate,
BJFC036101).

Figure 18 1 Microscopic characteristicsof Physisporinussp. 2 (drawn from CWU 3874)
a Basidiosporesb Basidia andbasidioles ¢ Cystidioles d Hyphoid cystidia e Tramd hyphae
Scalebars:a=5pum, bie=10pum.
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