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Abstract

Polyporusis a taxonomically controversial genus which includes species belonging to six
infrageneric groups. Recently, many specie®alyporushave been transferred into other retht
generaviz. Cerioporus Favolus Lentinus Neofavolusand Picipesbased on the phylogenetic and
morphological analyseslo ascertain the relationships Bblyporusand its allied genera, eight
DNA fragmentsviz. the internal transcribed spacers 1 anwiith the 5.8S rDNA (ITS), the nuclear
ribosomal large subunitn(SU), partial translation elongation factorUl g e n eU) (, E Ftlh e
mitochondrial smals u bu ni t ( mub8li8 gene (TUBX the gbne for RNA polymerase Il
largest subunit (RPB1), the gene for RNA polymerase Il second largest subunit (RPB2) and the
nuclear ribosomal small subunit (nSSU), are used in the molecular systematic studies. Phylogenetic
analyses were carried out based on two combined datasets (ITS+nLSU) and (ITS+nLSU+EF1
U+mt SSU+ RPB 1+ RP B 2rdith& r@dults Thtlldated, that speciesRafyporusand its
related genera fell into six well supported clades: the picipes clade, the favolus calde, the
neofavolus clade, the lentinus clade, the core polyporus clade and the squamosus claster,More
the conserved regions of six DNA fragments (588U, EF1U , RPB1, RPB2 and
used to analyze the divergence times and evolutionary relationshipslypiorusand its related
genera by using BEAST v1.8. Bayesian evolutionary analysis revealed that the ancestor of
Polyporalessplit at about 141.8Mya, while themean stem ages of the six major cladés
Polyporusand its allied genera were 488 Mya.Based on the combined analyses of morphology,
phylogenies and divergence times, species in the picipes clade formed thePgamesby the
coriaceougfresh) to hard (drylbasidiomataand strongly branched skelddnding hyphae; species
nested in the favolus clade and the neofavolus clade were separately treated as two distinct genera
FavolusandNeofavolusthe polyporoid species in the lentinus @aalith central and lightolored
stipeand inflated hyphae were transferred ibentinus andthe core polyporus clade was treated
asPolyporuss. str.The squamosus clade contained species belonging to several different\genera
Datronia, Datroniella, EchinochaeteMycobonia Neodatronia Polyporuss. lat. andPseudofavolus
but there are no enough efficient morphological evidence to combine all species in the squamosus
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clade into a specific genus. In additidhteenew species dPolyporusand sevennew species of
Picipesaredescribed and illustrated.
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Introduction

PolyporusP. Micheli ex Adans. was filgt usedby Micheli (1729) to definel4 polypores
with pore layers can hardly be peeled off from the context. But the name was umtdldldanson
(1763) restored Michd® concept. Linnaeus (1753) treatedlyporusas a synonym dBoletusL.,
while Fries (1821) accommodatadost polyporoid species intBolyporus After that, many
mycologists revised the definition dfolyporus and the definitionprovided by Gilbertson &
Ryvarden (1987was widely accepted. They characterizBdlyporusby the fe#dures of annual
stipitate basidiomata, a dimitic hyphal s&/® with generative hyphae and skelbinding hyphae,
hyaling thin-walled, andcylindric basidiospores, and causing white rot.

Most Polyporus species grow on different kinds of dead woods, especially on dead
hardwoods. But several species can also goowliving hardwoods or other substratder
examples,P. squamosugHuds.) Fr. always grows on living hardwoods and causes stem rot
(Schwarze et al. 20001, rhizophilusPat. growswith the grass root$. umbellatugPers.) Fr. only
rises on the grounftom sclerotga, andP. phyllostachydiSotome, T. Hatt. & Kakish. is limited to
bambooroots (Ryvarden &Gilbertson 1994, Nfiez & Ryvarden 1995a, Sotome et al. 2007,
Sotome et al. 2008). Several specie®olyporusareknown as medicinal fungi (Dai et &009),
and the most famous oneHsumbellatus.

Because Micheli (1729) initially did not select the type specieBabyporus there is no
consensus on the type selection. Murrill (1903, 1904) first seléttedini Paulet which is the
synonym ofP. sqamosus as the nomenclatorial type Bblyporus but it was rejected by others
according to thefiFirst Species Rufe (Kriiger & Gargas 2004)The first acceptable type for
Polyporusis P. brumalis(Pers.) Fr., proposed by Clements & Shear (1931) who atbaethe best
known or important onshould be selecteds the correct lectotype. This selection was supported
by Kriger & Gargas (2004), but, thisctotypificationwas refused by Donk (1933) and ICBN
(Greuter et al. 2000) because it was not identifieMimheli. In addition,P. arcularius(Batsch) Fr.
is another candidate which is supported by Cunningham (1$48}e Donk (1933) clsenP.
tuberaster(Jacg. ex Pers.) Fr. as the type species, this lectotype has been followed by most
succeeding researchef@unningham 1965, Singer 198Hjemeld & Kotiranta 1991,Ryvarden
1991, Nufez & Ryvarden 1995aptomeet al 2008,Dai et al. 2014, Zhou et al. 2016a).

Polyporusis a widespread genus that includes many species belonging to six morphological
groups,Polyporus group, Favolus group (=FavolusFr.), Melanopusgroup (=MelanopusPat.),
Polyporellus group (= Polyporellus Karst.), Admirabilis group and Dendropolyporusgroup
(= DendropolyporugPouz.) Julich) described by Nafiez & Ryvarden (1995a). Accordinbeto
morphological analyses, 32 species were divided into those groups, although several of them had
been removed and many other species were adbadl096, 1999, Buchanata Ryvarden 1998,
Popoff& Wright 1998, Hattori 2000, Thorn 2000, Dai et 2003,2007, 2009, 2014, Ryvardeh
Iturriaga 2003, Zhen& Liu 2005, Sotome et al. 2007, 2013, 2016, DreckHShartos et al. 2008,
Xue & Zhou 2012, 2014, Hyde et al. 2016, RunkeRyvarden 2016, Zhou et al. 2016a, Palacio et
al. 2017, Tibpromma et al. 2017, Zh&uCui 2017, Zmitrovich et al. 201 TCui et al. 2019Xing et
al. 2020.

PhylogeneticallyPolyporuswas provedto be a polyphyletic genus according to the mtSSU
analysis (Ko & Jung 2002), and this attitude has been demonstrated by Kiligyesr & Gargas
2004,Kruger et al. 2006, Sotome et al. 2008, Dai et al. 2@tdtrovich & Kovalenko 2016, Zhou
et al. 2016a, Tibpromma et al. 201The phylogenetic analyses of basidiomycetes revealed that
Polyporus clusters in the core polyporoid clade wiBthinohade Reid, PseudofavoludPat.,
Datronia Donk, LentinusFr., DichomitusD.A. Reid and several other genera (Binder et al. 2005,



2013, GarciaSandovalet al. 2011 Tibpromma et al. 2037 Based on molecular analyses,
Polyporuswas mainly divided into six majaslades, but these clades did not conform to the six
morphological groupgSotome et al. 2008hou et al. 2016a Species ofPolyporellusalways
clusters withLentinus(Kruger & Gargas 2004Sotome et al. 2008, Binder et al. 20T et al.
2014, Seelaret al. 2015 Tibpromma et al. 2037 while several species d®Polyporus and
Melanopus always gather together withDatronia, Echinochaete Mycobonia Pat. and
PseudofavolugKriiger & Gargas 2004, Sotome et al. 2008, Binder et al. R0ABen studying
group Favolus species of this group were divided into two generaNeofavolusSotome & T.

Hatt. typified byN. alveolaris(DC.) Sotome & T. Hatt. anBavolustypified by F. brasiliensis(Fr.)

Fr. (Sotome et al. 2013). Based on mgkne phylogenetic analysespecies irMelanopuswere
proved to be distributed in two different clades. picipes clade and squamosus clade (Zhou et al.
2016a). The picipes clade has been describe®i@pes Zmitr. et Kovalenko (Zmitrovich &
Kovalenko 2016), and sixteen specdth hardbasidiomatan dried condition, brownish to black
stipes and strongly branched skelbtoding hyphae were included in this genus (Zhou et al.
2016a). While thePolyporusand Datronia species in the squamosus clade were combined into
Cerioporus Quél. by Zmitrovich & Kovalenko (2016). Moreover, speciesPaflyporelluswere
recently treated as members lagntinus (Krtiger 2002,Seelan et al. 2015, Zhou et al. 20164,
Zmitrovich & Kovalenko 2016). Although the above opinions have been phylogenetically
supported, species in the squamosus clade and the lentinus clade are morphologically diversified.
More valuable information to confirm the above taxonomic researches are needed.

To recognize different taxonomic ranks, Hennig (1966) proposed the divetgaedkat can
be used as a universally standardized criterion in the systematics of all known organisms. This
conception was firstly used in the study of fishes, anthropoid primates and fruit flies at the end of
20th century (Avise & John 1999). For funghao et al. (2017) confirmed that the mean stem ages
of Basidiomycota and Entorrhizomycota are ca. 530 million years ago (Mya), subphyla of
Basidiomycota are 40@90Mya, while the most classes and orders of Agaricomycotina are
separately about 35893Myaand 120290Mya.

Nowadays, as more fungal fossil specimens being found and fEdg/entsbeing used in
analyzing the relationships between different fungal groups, molecular divergence time analyzing
has been widely used in estimating evolutionary timediftdrent fungi, for example, mycorrhizal
fungi (Hibbett & Matheny 2009, Kohler et al. 2015), white and brown rot lineages (Eastwood et al.
2011, GarcigSandoval et al. 2011), porcino (Feng et al. 2012), amanitas (Cai et al. 2014, Sanchez
Ramirez et al. 24), HeterobasidionBref. (Chen et al. 2015), Caliciace@hevall (Prieto &

Wedin 20T), BondarzewiaSinger (Song et al. 2016)\garicusL. (Zhao et al. 2016),.aetiporus
Murrill (Song & Cui 2017) Basidiomycota (Zhao et al. 201a@hd SanghuangporuShengH. Wu,
L.W. Zhou, and Y.C. Dai (Zhou et al. 2018)owever,there is no study focused on the evolutionary
times ofPolyporusand its allied genera.

In the present study, we investigatip@ taxonomyand phylogenyf Polyporusand related
genera (including-avolus Lentinus Neofavolusand Picipeg. Six DNA fragmentsviz. the 5.8S,
nLSU, EF2U, RPB1, RPB2 and nSSU, were usPelgooriso e s
and its related genera. Besides the above genes, ITS, mtSSU and TUB were alsotlised in
phylogenetic analyses. Multigene phylogenetic analyses of ITS+nLSU and ITS+nLSU+EF1
U+mt SSU+RPB1+RPB2+nSSU+TUB wer e provi ded t o
betweerPolyporusand its allied genera.

Materials & Methods

Morphological studies

All specimens tested in this study are depositedthia herbaria of the Institute of
Microbiology, Beijing Forestry University (BJFC, Beijing, China) and the Institute of Applied
Ecology, Chinese Academy of Sciences (IFP, Shenyang, China). Mecphologial
charactastics were described based on the field notes and the herbarium specimens. Color



descriptions were based on Petersen (1996). Mimiphological featuresvere obtained from

dried specimens under light microscopes, the proceedings were folmeradusstudies (Zhou et

al. 2016a, b, Zho& Cui 2017). Frednand sections were observed and measured in 5% potassium
hydroxide solution after staining with 1% Con
were respectively used to examine wieettihe tissues have cyanophilous and amyloid reactions or
not. All the microscopicharacteristicsvere inspected and photographed at a magnification of up

to x1000 by Nikon Eclipse Ni microscope (Nikon Corporation, Tokyo, Japan). All the sizes of
basidiopores, basidia, cystidioles and hyphae were measured using the-Rnoagdus 6.0
software (Media Cybernetics, Silver Spring, USA). To represent variation in the size, no less than
30 basidiospores were measured from each specimen. The following abbneviaéire used in

this study: IKI = neither amyloid nor dextrinoid, KOH = 5 % potassium hydroxide, CB = Cotton
Blue, CB+ = cyanophilous, GB= acyanophilous, L = mean spore length = standard deviation, W

= mean spore width + standard deviation, Q = vanain the L/W ratios between the specimens
studied, Qm = mean L/W ratio = standard deviation, n (a/b) = number of spores (a) measured from
given number (b) of specimens.

DNA extraction and amplification

Total DNA were extracted from dried specimens usiighB rapid plant genome extraction
kit-DN14 (Aidlab Biotechnologies Co., Ltd., Beijing, China) and FH plant DNA kit Il (Demeter
Bi otech Co., Ltd., Beijing, China) waccording
ITS4 andITS5 (White et al. 1990)as used to amplified ITS regions while LROR/LR7 (Vilgalys &
Hester 1990), EF983F/EF11567R (Rehner & Buckley 2005), Ba/Btlb (Glass & Donaldson
1995), PNS1/NS41 (Hibbett 1996), MS1/MS2 (White et al. 1990), RRBIPB1-Cr (Matheny et
al. 2002) and RPB25F/bRPB27.1R (Liu et al. 1999, Matheny 2005) were used to amplified
nLSU, EF1-U TUB, nSSU, mtSSU, RPB1 and RPB2 regions, respectively. The primers RPB1
(Binder et al. 2010) and bRPEF (Matheny 2005) sometimes were seperately used as alternatives
to RPBXAf and fRPB25 F . 50 ¢l PCR vol ume wi tlItDNRdxtlact,5 ¢ |
20 ¢l ddH20O0 and 25 ¢l 21 EasyTE&a, L& @BRijing Gtpna)r mi x
was used each ‘tube. Al | the polymerase chai |
Thermal Cycler (BieRad Laboratories, California, USA). The P@Rcedures for different genes
wereas Zhou et al. (2016a):

a) PCR conditions for mtSSU, ITS, nSSIUBandEFIU were (i) 2 min in
at 94°C, (ii) 36 cycles of 45 s denaturation at 94°C, 45 s annealing at 52°C (for mtSSU)/53°C (for
ITS, nSSU and TUB)/54°C (forEFJ) and 1 min extension at 72AC
72°C.

b) PCR condition for nLSU was (i) 5 min initial denaturation at 94°C, (ii) 36 cycles of 1 min
denaturation at 94°C, 1min 20 s annealing at 50°C and 1 min @@rs®on at 72°C, (iii)) 10 min
final extension at 72°C.

c) PCR condition for RPB1 and RPB2 was (i) 2 min initial denaturation 94°C, (ii) 9 cycles of
45 s denaturation at 94°C, 45 s (minus 1°C per cycle) annealing at 60°C and 1min 30 s extension at
72°C, (ii) 36 cycles of 45 s denaturation at 94°C, 1 min annealing at 53°C and 90 s extension at
72°C for, (iv) 10 min final extension at 72°C.

All PCR products were directly purified and sequenced in the Beijing Genomics Institute
(BGI), China, with the same pniers. Newly generated sequences were submitted to GenBank and
listed in Table 1.

Divergence time estimation oPolyporusand related genera

Two fossil calibrations Archaeomarasmius leggettlibbett, D. Grimaldi & Donoghue and
Quatsinoporites cranhamiSY. Sm., Currah & Stockeywere used in the divergence time
estimating.Archaeomarasmius leggettan agaricoid fungus dated toT1®0 Mya (Hibbett et al.
1997), was treated as the representative of the minimum age of Agaricalesthé&/bileer fossil,



Q. cranhamij was considered to be the minimum divergence time of Hymenochaetaledviya {Smith et al. 2004).

Table 1Names, voucher codes, locations and corresponding GenBank accession numbers ofisied iaxais study

Species Specimen No. Country GenBank accession No.
ITS nLSU EF1-U mtSSU TUB RPB1 RPB2 nSSU

Agaricus campestris LAPAG370 T KM657927 KR006607 KR006636 i T T KT951556 i
Amylocorticium CFMR:HHB- USA GU187505 GU187561 GU187675 i T GU187439 GU187770 GU187612
cebennense 2808
Antrodia tanakae Cui 9743 China KR605814 KR605753 KR610743 i T T KR610833 KR605914
Aphanobasidium CFMR:HHB- USA GU187509 GU187567 GU187695 i T GU187455 GU187781 GU187620
pseudotsugae 822
Athelia epiphylla CFMR:FR USA GU187501 GU187558 GU187676 1 i GU187440 GU187771 GU187613

100564
Boletopsis leucoslaene AFTOL-ID USA DQ484064 DQ154112 GU187763 i T GU187494 GU187820 DQ435797

1527
Boletus edulis HMJAU4637 i JN563894 KF112455 KF112202 i T KF112586 KF112704 i
Bondarzewiasp. Yu 56 China KT693203 KT693205 KX066148 i T KX066158 KX066165 1
Callistosporum AFTOL-ID 978 USA DQ484065 AY745702 GU187761 i T GU187493 KJ424369 AY752974
graminicolor
Clavulicium macounii GB:KHL12129 Sweden KC203494 KC203494 KC203514 i T T | KC203494
Coriolopsis trogii RLG4286sp  USA JN164993 JN164808 JN164898 i T JN164820 JIN164&7 i
Cotylidiasp. MB5 i AY854079 AY629317 AY885148 i i AY864868 AY883422 AY705958
Daedalea modesta Cui 10151 China KP171205 KP171227 KR610716 i T T KR610806 KR605883
Daedaleopsis H6035 Finland HG973499 HG973499 HG973507 i T T HG973516 i
septentrionalis
Datronia mollis RLG6304sp USA JN165002 JN164791 JN164901 i I JN164818 JIN164872 i
Datronia stereoides  Holonen Finland KC415179 KC415196 i | | T | |
Datroniella scutellata RLG9584T USA JN165004 JN164792 JN164902 i T JN164817 JIN164873 i
Datroniella tropica Dai 13147 China KC415181 KC415189 i T T T KC477838 1
Echinochaete TFM:F 24996 Japan AB462321 AB462309 i | | T i |
brachypora
Echinochaete ruficeps TFM:F 15716 Japan AB462310 AB368065 i T T T AB368123 i
Echinochaete russicep TFM:F 24250 Japan AB462313 AB462301 i T T T | |
Favolus acervatus Cui 11053 China KU189774 KU189805 KU189920 KU189956 KU189864 KU189889 KU189994 KU189835
Favolus acervatus Dai 10749b China KX548953 KX548979 KX549043 KX549018 KX549033 KX549065 KX549073 KX549000
Favolus philippirensis Cui 10941 China KX548976 KX548998 KX549062 KX549032 KX549042 i | KX549016



Table 1 Continued.

Species Specimen No. Country GenBank accession No.

ITS nLSU EF1-U mtSSU TUB RPB1 RPB2 nSSU
Favolus philippinensis Dai 7959 China KX548977 KX548999 KX549063 i T T i KX549017
Favolus brasiliensis  INPA241452  Brazil AB735953 AB735977 i T T T | |
Favolusemerici Cui 10926 China KU189776 KU189807 KU189922 i KU189866 KU189890 KU189995 KU189837
Favolusemerici Yuan 4410 China KX548954 KX548980 KX549044 i KX549034 KX549066 i KX549001
Favolus niveus Cui 11129 China KX548955 KX548981 KX549045 KX549019 KX549035 KX549067 KX549074 KX549002
Favolus niveus Dai 13276 China KX548956 KX548982 KX549046 KX549020 KX549036 KX549068 1 KX549003
Favolus pseudobetulin TFMF27567  Japan AB587644 AB587639 i T T T | |
Favolus pseudobetulin TRTC:51022 Canada AB587629 AB587620 i T T T | |
Favolus pseudoemeric Cui 11079 China KX548958 KX548984 KX549048 KX549022 KX549037 KX549069 KX549075 KX549004
Favolus pseudoemeric Cui 13757 China KX548959 KX548985 KX549049 KX549023 i T | KX549005
Favolusroseus TFM:F 20589 Malaysia AB735975 AB368099 i T T [ AB368156 i
Favolus septatum Zhou 287 China KX548968 i KX549054 KX549024 i [ | KX549008
Favolus spathulatus  Cui 8290 China KX548969 KX548991 KX549055 KX549025 KX549038 i | KX549009
Favolus spathulatus Dai 13615A  China KU189775 KU189806 KU189921 KU189957 KU189865 i i KU189836
Favolus gracilispous  Cui 4292 China KX548970 KX548992 KX549056 KX549026 o i i KX549010
Favolus gracilisporus Li 1938 China KX548971 KX548993 KX549057 KX549027 KX549039 KX549070 KX549076 KX549011
Favolussp. MEL 2382969 Australia KP012829 KP012829 i T T T | |
Fomitopsis icola AFTOL-ID 770 i AY854083 AY684164 AY885152 i ) AY864874 AY786056 AY705967
Ganoderma lingzhi Dai 12574 China KJ143908 i JX029977 i T JX029985 JX029981 i
Ganoderma tsugae  AFTOL-ID 771 DQ206985 AY684163 DQO059048 DQ408116 AY705969
Geastrum recoljens 0OSC41996 i i DQ218486 DQ219230 i | T DQ219052 i
Gloeophyllum sepiariurWilcox-3BB USA HM536091 HM536061 HM536110 i | T HM536109 HM536062
Grifola frondosa AFTOL-ID 701 i AY854084 AY629318 AY885153 i | AY864876 AY786057 AY705960
Grifola sordulenta AFTOL-ID 562 i AY854085 AY645050 AY885154 i T AY864877 AY786058 AY665780
Hexagonia glabra Dai 10691 China JX569733 JX569750 i T T T KF274649 i
Hexagonia tenuis Cui 8468 China JX559277 JX559302 i | | T JX559311 i
Hydnochaete duportii AFTOL-ID 666 i DQ40438B6 AY635770 DQ435793 1 | T | AY662669
Hyphoderma AFTOL-ID 518 i AY854081 AY700185 AY885150 i I AY864871 AY787221 AY707094
praetermissum
Jaapia argillacea CBS:252.74  NetherlandsGU187524 GU187581 GU187711 i T T GuU187788 i
Lactarius deceptivus AFTOL-ID 682 USA AY854089 AY631899 AY885158 AY864883 AY803749 AY707093
Lentinus arcularius Cui 10998 China KX548973 KX548995 KX549059 KX549029 i KX549071 KX549077 KX549013
Lentinus arcularius Cui 11398 China KU189766 KU189797 KU189911 KU189947 i KU189884 KU189980 KU189826




Table 1 Continued.

Species Specimen No. Country GenBank accession No.

ITS nLSU EF1-U mtSSU TUB RPB1 RPB2 nSSU
Lentinus badius JS0094 Malaysia KP283478 KP283512 i | T KP325691 i |
Lentinusbrumalis Cui 7188 China KX851591 KX851646 KX851771 i KX851575 KX851747 KX851758 KX851723
Lentinusbrumalis Cui 10750 China KU189765 KU189796 KU189910 i KU189857 KU189883 KU189979 KU189825
Lentinus crinitus DSH92N43C Costa Rica KP283495 KP283523 i T T KP325687 i i
Lentinus flexipes TENN56491 USA AF51658 AJ488115 i | | T i |
Lentinus flexipes TENN56503 USA AB478884 AB368100 i T | [ | |
Lentinus longiporus  DAOM:229479 Canada AB478880 LC052217 i T i T i i
Lentinus longiporus ~ WD2579 Japan AB478879 LC052218 i | T T | |
Lentinus polychrous KM141387 Thailand KP283487 KP283514 i | | [ | |
Lentinus sajoicaju JS0056 Malaysia KP283494 KP283511 i | | KP325679 i |
Lentinus squarrosulus BORHO0009 Malaysia KP283484 KP283515 i | | KP325681 i |
Lentinus substrictus ~ Wei 1582 China KU189767 KU189798 KU189912 KU189948 KU189858 i KU189981 KU189827
Lentinus substrictus  Wei 1600 China KC572022 KC572059 i T T [ | |
Lentinus thailandensis Dai 6722 China KX851590 KX851645 KX851770 KX851698 i T KX851757 KX851722
Lentinus thailandensis MSUT_6734 Thailand LC052221 LC052219 i T T T | |
Lentinus tigrinus MUCL22821 Belgium AB478881 AB368072 i T T [ AB368130 i
Leptosporomyces CFMR:HHB- USA GU187528 GU187588 GU187719 i T GU187471 GU187791 GU187640
raunkiaeri 7628
Lignosus rhinocerotis PEN94 Malaysia JQ409359 AB368074 i T T T AB368132 i
Microporus affinis Cui 7714 China JX569739 JX569746 i T T T KF274661 1
Microporus Dai 11574 China JX569740 JX569747 i ) ) T KF274662 i
flabelliformis
Microporus vernicipes KUC20130711 South KoreeKJ668503 KJ668355 i T T T | |

23

Microporus xathopus Cui 8284 China JX290074 JX290071 i | | | JX559313 i
Mycobonia flava CUulTENN10256Costa Rica AY513570 AJ487934 i T T T | |
Mycobonia flava TENN59088  Argentina AY513571 AJ487933 i T T T | |
Neodatronia Cui 8055 China JX559269 JX5592&% i | | | JX559317 i
gaoligongensis
Neodatrora sinensis  Dai 11921 China JX559272 JX559283 i T T T JX559320 i
Neofavolus alveolaris Cui 9900 China KX548974 KX548996 KX549060 KX549030 KX549040 KX549072 KX549078 KX549014
Neofavolus alveolaris Dai 11290 China KU189768 KU189799 KU189913 KU189949 KU189859 KU189885 KU189982 KU189828
Neofavolusamericanus Dai 12761 USA KX900072 KX900186 i T T T i i




Table 1 Continued.

Species Specimen No. Country GenBank accession No.

ITS nLSU EF1-U mtSSU TUB RPB1 RPB2 nSSU
Neofavolus Cui 12412 China KX899982 KX900109 KX900330 KX900201 i i | KX900259
cremeoalbidus
Neofavolus TUMH:50009 Japan AB735980 AB735957 i T T T | |
cremeoalbidus
Neofavolugnikawai Cui 11152 China KU189773 KU189804 KU189919 KU189955 KU189863 KU189888 KU189986 KU189834
Neofavolugnikawai Dai 12361 China KX548975 KX548997 KX549061 KX549031 KX549041 i KX549079 KX549015
Neofavolusquamatus Cui 12175 China KX900070 KX900184 KX900370 KX900250 KX899942 i KX900317 KX900295
Neofavolus suavissimuDSH2011 USA KP283496 KP283525 i T T KP325693 i i
Neofavolus suavissimuLE202237 USA KM411460 KM411476 KM411491 i ] T | |
Neofavolusp. MAG672 USA KP283506 KP283524 i T ] KP325696 1 |
Neolentinus adhaerensDAOM 214911 i HM536096 HM536071 HM536117 i i i HM536116 HM536072
Parus lecomtei HHB-11042Sp USA KP135328 KP135233 i T ] KP134877 KP134970 i
Phanerochaete HHB-6251:Sp USA KP135094 KP135246 i ] ] KP134842 KP134954 i
chrysosporium
Picipesailaoshanensis Cui 12578 China KX900067 KX900182 KX900368 i i [ KX900315 KX900293
Picipesailaoshanensis Cui 12585 China KX900068 KX900183 KX900369 KX900248 i [ KX900316 KX900294
Picipesamericanus JV 0509149 USA KC572002 KC572041 i T T T i i
Picipesamericanus Jv 0809104 USA KC572003 KC572042 i T T T i i
Picipesannularius Cui 10123 China KX900060 KX900176 KX900363 i | [ | KX900286
Picipesatratus Cui 11289 China KX900043 KX900159 i T KX899935 KX900384 KX900307 KX900271
Picipesatratus Dai 13375 China KX900042 KX900158 i KX900227 i KX900383 i KX900270
Picipesauriculatus Cui 13616 China KX900063 KX900179 i KX900245 i T | KX900289
Picipesauriculatus Yuan 4221 China KX900064 KX900180 KX900366 KX900246 i T | KX900290
Picipess austroandinusMR10472 Argentina AF516568 AF516568 i T T T | |
Picipess austroandinusMR10701 Argentina AF516569 AF516569 i T | T | |
Picipesbadius Cui 10853 China KU189780 KU189811 KU189929 KX900198 KU189871 KU189894 KU189894 KU189844
Picipesbadius Cui 11136 China KU189781 KU189812 KU189930 KU189964 KU189872 KU189895 KU189990 KU189845
Picipesbaishanzuens Cui 11395 China KU189763 KU189794 KU189908 KU189946 KU189856 i KU189978 KuU189824
Picipesbaishanzuensis Dai 13418 China KU189762 KU189793 KU189907 KU189945 KU189855 KU189882 KU189977 KU189823
Picipesbrevistipitatus Cui 11345 China KX900074 KX900188 KX905085 KX900237 i T | KX900280
Picipesbrevistipitatus Cui 13652 China KX900075 KX900189 KX905086 KX900238 i T i KX900281
Picipesconifericola Cui 9950 China KU189783 KU189814 KU189934 KU189968 KU189875 KU189897 KU189993 KU189848
Picipesconifericola Dai 11114 China JX473244 KC572061 KU189935 KU189969 i T i KU189849




Table 1 Continued.

Species Specimen No. Country GenBank accession No.

ITS nLSU EF1-U mtSSU TUB RPB1 RPB2 nSSU
Picipescf. dictyopus  Cui 11109 China KX900025 KX900145 KX900347 KX900220 KX899934 KX900380 KX900303 KX900267
Picipescf. dictyopus  Cui 11092 China KX900026 KX900146 KX900348 KX900221 i KX900381 KX900304 KX900268
Picipesdictyopus TENN 59385 Belize AF516561 AJ487945 i T T T | |
Picipesfraxinicola Dai 2494 China KC572023 KC572062 KU189932 KU189966 i [ I I
Picipesfraxinicola Wei 6025 China KC572024 KC572063 i T T T i i
Picipesmelanopus H 6003449 Finland JQ964422 KC572064 i T | T | |
Picipesmelanopus MJ 37293 Czech KC572026 KC572065 i T | [ | |
Picipes pumilus Cui 5464 China KX851628 KX851682 KX851785 KX851710 KX851581 KX851753 KX851765 KX851735
Picipes pumilus Dai 6705 China KX851630 KX851684 KX851787 KX851711 i T | KX851737
Picipesrhizophilus Dai 11599 China KC572028 KC572067 KU189933 KU189967 KU189874 KU189896 KU189992 KU189847
Picipesrhizophilus Dai 16082 China KX851634 KX851687 KX851788 KX851713 i T i KX851738
PicipesnigromarginatusCui 8113 China KX900062 KX900178 KX900365 KX900244 i T | KX900288
Picipes subdictyopus Cui 11220 China KX900057 KX900173 KX900360 KX900240 i KX900390 KX900314 KX900283
Picipes subdictyopus Cui 12539 China KX900058 KX900174 KX900361 KX900241 i T i KX900284
Picipessubmelanopus Dai 13294 China KU189770 KU189801 KU189915 KU189951 KU189860 KU189886 KU189984 KU189830
Picipessubmelappus Dai 13296 China KU189771 KU189802 KU189916 KU189952 KU189861 i | KU189831
Picipessubtropicus Cui 2662 China KU189759 KU189791 KU189905 KU189943 i T i KU189821
Picipessubtropicus Li 1928 China KU189758 KU189790 KU189904 KU189942 KU189854 KU189881 KU189976 KU189820
Picipessubtubaeformis Cui 10793 China KU189753 KU189785 KU189900 KU189938 KU189851 KU189877 KU189973 KU189816
Picipessubtubaeformis Dai 11870 China KU189752 KU189784 KU189899 KU189937 KU189850 KU189876 KU189972 KU189815
Picipestaibaiensis Dai 5741 China JX489169 KC572071 i ) ) T T T
Picipestaibaiensis Dai 5746 China KX196783 KX196784 KX196785 KX196786 1 T | KX196787
Picipestibeticus Cui 12215 China KU189755 KU189787 KU189902 KU189940 KU189853 KU189879 KU189975 KU189818
Picipestibeticus Cui 12225 China KU189756 KU189788 KU189903 KU189941 i KU189880 i KU189819
Picipestubaeformis Niemela 6855 Finland KC572036 KC572073 i T T T | |
Picipestubaeformis JV 03091 USA KC572034 KC572072 i T T [ | |
Picipesulleungus Cui 12410 China KX900022 KX900142 KX900344 KX900217 KX899932 i KX900302 KX900266
Picipesvirgatus CUulTENN1121CSArgentina AF516581 AJ488122 i T T T T T
Picipesvirgatus CUlTENN1140€Argentina AF516582 AJ488122 i T ] T | |
Picipeswuyishanensis Dai 7409 China KX900061 KX900177 KX900364 KX900243 i [ | KX900287
Podoserpula ZJL2015015 China KU324484 KU324487 KU324494 i T [ T KU324491
ailaoshanensis
Polyporus auratus Dai 13665 China KX900056 KX900172 KX900359 KX900239 i T KX900313 KX900282




Table 1 Continued.

Species Specimen No. Country GenBank accession No.

ITS nLSU EF1-U mtSSU TUB RPB1 RPB2 nSSU
Polyporus Cui 11140 China KX900046 KX900162 KX900352 KX900230 i KX900386 KX900309 KX900273
austrosinensis
Polyporus Cui 11126 China KX900045 KX900161 KX900351 KX900229 KX899936 KX900385 KX900308 KX900272
austrosinensis
Polyporus cuticulatus Cui 8637 China KX851614 KX851668 KX851777 KX851702 o KX851750 KX851760 KX851728
Polyporus cuticulatus Dai 13141 China KX851613 KX851667 KX851776 KX851701 KX851576 KX851749 i KX851727
Polyporusguianensis TENN 58404 Venezuela AF516566 AJ487948 i T T T | |
Polyporusguianensis TENN 59093 Argentina AF516564 AJ487947 i T T [ | |
Polyporushapalopus Yuan 5809 China KC297219 KC297220 KU189918 KU189954 i T | KU189833
Polyporus Cui 11259 China KX851625 KX851679 KX851782 KX851707 KX851580 i KX851763 KX851733
hemicapnodes
Polyporus Dai 13403 China KX851627 KX851681 KX851784 KX851709 KX851579 i KX851764 KX851734
hemicapnodes
Polyporus lamelliporus Dai 15106 China KX851623 KX851677 KX851781 KX851706 KX851578 KX851752 KX851762 KX851732
Polyporuws lamelliporus Dai 12327 China KX851622 KX851676 KX851780 KX851705 KX851577 i i KX851731
Polyporusleprieurii TENN 58579 Costa Rica AF516567 AJ487949 i T T T AB368150 i
Polyporus Dai 15151 China KX851796 KX851797 KX851802 KX851798 KX851795 KX851800 KX851801 KX851799
mangshanensis
Polyporus parvovarius Yuan 6639 China KX900049 KX900165 KX900354 KX900232 KX899937 KX900388 KX900311 KX900275
Polyporus parvovarius Dai 13948 China KX900050 KX900166 KX900355 KX900233 KX899938 KX900389 KX900312 KX900276
Polypaus radicatus  DAOM198916 Canada AF516584 AJ487955 i T T T | |
Polyporus radicatus TENN 58831 USA AF516585 AJ487956 1 T T T T T
Polyporussquamosus Cui 10394 China KX851635 KX851688 KX851789 KX851714 KX851582 KX851754 KX851766 KX851739
Polyporussquamossi  Cui 10595 China KU189778 KU189809 KU189925 KU189960 KU189868 KU189892 KU189988 KU189840
Polyporussubvarius ~ WD2368 Japan AB587643 AB587638 i T T T | |
Polyporussubvarius  Yu 2 China AB587632 AB587621 KU189924 KU189959 i T | KU189839
Polyporustuberaser  Dai 11271 China KU189769 KU189800 KU189914 KU189950 i i KU189983 KU189829
Polyporustuberaster  Dai 12462 China KU507580 KU507582 KU507590 KU507584 KU507588 i i KU507586
Polyporusumbellatus Pen 13513 China KU189772 KU189803 KU189917 KU189953 KU189862 KU189887 KU189985 KU189832
Polyporusvarius Cui 12249 China KU507581 KU507583 KU507591 KU507585 i KU507589 KU507592 KU507587
Polyporusvarius Dai 13874 China KU189777 KU189808 KU189923 KU189958 KU189867 KU189891 KU189987 KU189838
Polyporussp.1 Cui 11072 China KX851642 KX851695 KX851794 KX851719 KX851584 KX851755 KX851768 KX851744
Polyporussp.1 Cui 11045 China KX851643 KX851696 i KX851720 KX851583 KX851756 KX851769 KX851745
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Table 1 Continued.

Species Specimen No. Country GenBank accession No.

ITS nLSU EF1-U mtSSU TUB RPB1 RPB2 nSSU
Polyporussp.2 Dai 13585A  China KX900055 KX900171 KX900358 KX900236 i T i KX900279
Pseudofavolus Dai 13584A  China KX900071 KX900185 KX900371 KX900251 i T | |
cucullatus
Pseudofavolus WD2157 Japan AB587637 AB368114 i T T T AB368170 i
cucullatus
Russula emeticicolor FH12253 Germany KT934011 KT933872 i T T KT957382 KT933943 i
Serpula himantioides MUCL:30528 Belgium GU187545 GU187600 GU187748 i T GU187480 GU187808 GU187651
Schenella pityophilus OSC59743 T i DQ218519 DQ219232 i T T DQ219057 i
Schizophyllum radiatur AFTOL-ID-516 Panama  AY571060 AY571023 DQ447939 DQ484052 AY705952
Stereopsis radicans  O:KHL15528 Brazil KC203497 KC203497 KC203517 i i KC203503 KC203497
Tomentellasp. AFTOL-ID USA DQ835998 DQ835997 i T T T DQ835999 DQ092920

1016

Trametes conchifer ~ FP106793sp USA JN164924 JN164797 JN164887 i i JN164823 JIN164849 i
Trametes elegans FP105679sp USA JN164944 JN164799 JN164899 i T JN164833 JIN164861 i
Trametes polyzona  Cui 11040 China KR605824 KR605767 KR610%60 KR606029 i i KR610849 KR605932

Newly generated sequences are showslaokbold.

Fifty-one species dPolyporuson the six main clades proposed in our previtudy (Zhou et al. 2016a) werdded into the multiple DNA data
(5.8S+nLSU+EFA0+ RPB1+RPB2+nSSU) . F o u rAgasiqusecampestik., Aphandbgsadiuin psaudassigéurt) Boidin &
Gilles, Callistosporium graminicolot.ennox andSchizophyllum radiaturfr. were used tcepresent the Agaricales clade whilgdnochaete duportii
Pat.,Hyphoderma praetermissu(®. Karst.) J. Erikss. & A. Strid and an undescribed speci€otflidia were used to represent Hymenochaetales
clade. Based on the analys#flsZhao et al. (2017), Anlgcorticialeswas treated asister clade of Agaricales. Moreover, members of Atheliales,
Boletales, Russulales, ThelephoralSggreopsidales and other three orders were also included in our dataset. Divergence times were estimated b
using BEAST v1.8 (Drummond et al. 2012).

All the DNA sequences were aligned separately using Clustal Omega (Sievers et alnd0hBnaally adjusted in BioEdit 722(Hall 1999).
Introns of EF1-U , RPB1 and RPB2 sequences, and p o oemovgd fram theganabygls. Theebgst subsstutianf  n
models were selected by usijModelTest 2.1.7 (Darriba et al. 2012). TH®IL file was executed in BEAULti v1.8.0. Six DNA datasets were set as
different partitions, with substitution and clock models unlinketle the trees linked. The HKY+Gamma+Invariant model was chosen as the
substitution model of 5.8S while GTR+Gamma-+invariant walected for other five genes. The clock model was set to uncorrelated lognormal
relaxed clock (Drummond et al. 2006, Lepadeak 2007). Yuleprocess speciation was used as the pre@ (Gernhard 2008)Gamma priors
distribution was used for fossil node calibrations, set shape = 1.0, scale = 50.0, offset = 90.0 for Agaricales cladkfantiyiti@nochaetales clade
(SanchezRamirez et al. 2014). All the ucld.mean parameters for different genes were set to gamma priors distribution, shapke = D.00dcand

11



offset = 0.0 (SancheRamirez et al. 2014F.ourindependent Markov chain Monte Carlo (MCMC)
chains of 100 milbn generations were conducted and saving trees every' s@@@ration. The
resulting log file was inspected with Tracer v1.6 (http://tree.bio.ed.ac.uk/software/traxer/)
confirm that the estimated effect ievfomeaahmml| e s
were summarized using TreeAnnotator v1.8.0 to estimate the 95% cnedd#dntervals referred

to as highest posterior densities (HPD), discarding 10% of states asland setting posterior
probability limit 0.80.

Phylogenetic analyss ofPolyporusand related genera

Trametesconchifer (Schwein.) Pilat,T. elegangSpreng.) Fr. and. polyzona(Pers.) Justo
were selected as outgroups in the phylogenies. Totally 735 DNA sequences, which belonging to
122 isolates oPolyporusand 28 istates of allied genera, were used in the phylogenetic analyses,
procedures were done as in our previsuglies (Zhou et al. 2016a, Zhou & Q017 Zhu et al.

2019.

Eight generegionswere initially aligned separately using Clustal Omegav@&tet al.2011)
and then manually adjusted to maximize alignment and minimize g&pskuit 7.2.5 (Hall 1999).
Sequence alignments were deposited at TreeBage/fpurl.org/phylo/treebasesubmission ID:

29005)

One thousand aprtition homogeneity tes{PHT) repicates of the combined datasets
(ITS+nLSU and ITS+nLSU+EFU + mt SSU+RPB1+RPB2+nSSU+TUB) wer
4.0 betalO (Swofford 20Q) to determinewhether the partitions are homogeneous. PHT results
revealed that all the DNA sequences displayed congpleylogenetic signals (P values were 0.866
and 0.994 for ITS+nLSU and the eiglgne dataset, respectively).

The besffit evolutionary models were selected by hierarchical likelihood ratio tests (hLRT)
and Akaike information criterion (AIC) in MrModelte®.2 (Nylander 2004) after scoringg
models of evolution using PAUP 4.0 beta 10. Analyzing results revealed that GTR+I+G was the
bestfit model for both ITS+nLSU and the eighene dataset.

The best maximum likelihood (ML) topology obtained from 1000 tmeees was performed
using PAUP 4.0 beta 10. All characters were equally weighted and gaps were treated as missing.
ML bootstrap values (MiBS) obtained from 1000 replicates were performed using RAXxmIGUI
1.31 (Michalak 2012) withthe GTRGAMMA and GTRCAT maoels to assess the reliability of the
nodes.

The maximum parsimony (MP) topology and bootstrap valuesB8&Pobtained from 1000
maxtrees were performed using PAUP 4.0 beta 10. Trees were inferred using the heuristic search
option with treebisectionreconrection (TBR) branch swapping algorithm and 1000 random
sequence additions. Descriptive tree statistics tree length (TL), consistency index (ClI), retention
index (RI), rescaled consistency index (RC), and homoplasy index (HI) were calculated for each
MP tree generated.

Bayesian phylogenetic inference and Bayesian posterior probabilities (BPPs) were performed
with MrBayes v32 (Ronquist et al. 2012). The analysesre run with four Markov chains for 5
000 000 (ITS+nLSU) and 8 000 000 (eigene dataset) gerations to make thaverage standard
deviation of split deviation frequencidsss than 0.01, and sampled every 100th generation. The
first 25 % of the sampled trees were discarded as-ibuamd the remaining ones were used to
reconstruct a majority ruleonsensus and calculate BPPs of the clades.

Trees were viewed in FigTree v1.4.2 (http://tree.bio.ed.ac.uk/software/figtree/) and edited by
using Adobe lllustrator CS5 and Adobe Photoshop(@dbbe Systems IncCalifornia, USA) The
best topologies from Mianalyses were shown in this study with LS ( 0585, ( MBO0) a|
BPPs (00.95).

Results

Divergence time estimation
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The MCMC tree (Fig. 1) shows that the ancestdPaliporalesvolved during the early
Cretaceous, approximately 141.81 Mya (95% HPD1G2.35191.91Mya), while the mean
estimated stem ages of the four main clade®afporalesproposedby Hibbett & Donoghue
(2001) andBinder et al. (2013) are between 123.74 and 88.81 Mya. In addh®mean stem ages
of the six major clades dPolypolus recognizedby Zhou et al. (2016a) are approximately 47
60Mya. Among the six clades, the lentinus clade diverged at 46.9 Mya contained gilled species of
Lentinusand several poroid species which previously treateBadgorus(Polyporellusgroup),
and tis clade is sister thlicroporusP. Beauv. andlignosusLloyd ex Torrend. The favolus clade
andthe neofavolus clade grouped together and evolved from the same ancester dated to 60.01 Mya.
The squamosus clade, which dated to 58.09 Mya, contains specieslypiorus Datronia,
NeodatroniaB.K. Cui, Hai J. Li & Y.C. Dai,Datroniella B.K. Cui, Hai J. Li & Y.C. Dali,
Pseudofavolusand Echinochaete The core polyporus clade, which including the lectotype of
Polyporus is sister tothe picipes clade, and both dhiem diverged at 56.33 Mya but with low
support.

Phylogenetic analyses

The ITS+nLSU dataset was composed of 2160 total characters (770 bp ITS and 1390 bp
nLSU), of which 1362 characters were constant, 696 variable characters were parsimony
informative. Tle best ML tree scored 26414.12589 was obtained after trying 518348
rearrangements. Sixgix equally most parsimonious trees (tree length = 5168, Cl = 0.286, Rl =
0.756, RC = 0.217, HI = 0.714) were retained after trying 4.2288x&arrangements in the M
analyzing. Bayesian analysis had a similar topology with the best ML tree. The ML topology based
on the ITS+nLSU sequences was presented in Fig. 2.

In the eightgene based phylogeny, 7512 total characters (770 bp ITS, 1390 bp nLSU, 607 bp
EF1-U 743 bp nmiSSU, 1292 bp RPB1, 1110 bp RPB2, 1118 bp nSSU and 482JB) were
equally weighted. Among these characters, 4521 bp characters were constant and 2651 bp
characters were parsimoityformative. The best ML tree scored 81741.75120 was achieved after
trying 489289 rearrangements. In the MP analyzing, 56 best parsimonious trees (tree length =
17298, CI = 0.316, RI = 0.721, RC = 0.228, HI = 0.684ye saved after trying 1.5844%90
rearrangements. Bayesian analysis presented essentially the same topoldbg wékt ML tree
and the best ML topology was presented along withB8, MRBS and BPPs in Fig. 3.

In our current study, both ITS+nLSU and the eighhe dataset analyses support the
existence of the six major cladesRdlyporusproposed in our previoustudy (Zhou et al. 2016a).

Both datasets have the similar topology but with discrepant bootstrap values.

1. Thepicipesclade is composed of 27 species, which including 7 undescribed ones, with
high supports in the eigigiene analyzing (100/98/1.00) buttvilow supports in the ITS+nLSU
analyzing (72/66). It reveals thaP. dictyopusMont., P. subdictyopudd. Lee, N.K. Kim & Y.W.

Lim andP. ulleungusH. Lee, N.K. Kim & Y.W. Lim hasmuch closer relationships witkicipes

spp. than othePolyporusspeciesAs is shown in Fig. 3, four major lineages are presented in the
picipesclade. Twelve species are included in the lineage A and most of them are restricted to the
temperate region. Unlike lineage A, species of lineage B are limited in the tropical amgpisabt
regions.Picipes submelanopysl.J. Xue & L.W. Zhou) J.L. Zhou & B.K. Cui is the only species

of lineage C, it is merely collected in temperate and Pleteau zones of China. Lineage D includes
two subtropical specie®). baishanzuensid.L. Zhou & BK. Cui andP. ulleungus the former one

is only reported in Baishanzu Nature Reserve of China (Zhou et al. 2016a), while the later one was
originally described from Korea (Tibpromma et al. 2017).

2. The corgolyporusclade, which contains the lectotypeRblyporusand other five species,
is strongly supported in both datasets (94/83/1.00 for ITS+nLSU and 96/96/1.00 for thgesight
phylogeny). In this cladeR. tuberasters mainly found from temperate zone, but it can also be
found in tropical and sutopical regions according to our collections. For other speéles,
umbellatusis mainly collected from temperate are&s, hapalopusH.J. Xue & L.W. Zhou is
limited to subtropical areas, while other three specie are restricted to tropical regions.
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dataset. Posterior probabilitiestdess than 0.80 and the mean ages of each amannotated.
The 95 % highest posterior densities of divergence time estimation are marked by horizontal bars.
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Picipes melanopus H 6003449 Finland
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Figure 27 Phylogeny ofPolyporusand related genera inferred from ITS+nLSU data. Topology is

from ML analysis with maximum likelihood bagitap support valige
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100/100/1.00. Fevolus emerici Yuan 4410 China
Favolus philippinensis Cui 10941 China
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Lentinus crinitus DSH92N43C Costa Rica
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s Lentinus thailandensis Dai 6722 China.
61/-0.98 Lentinus thailondensis MSUT_6734 Thailand Holotype
TR 1004100000 Lentinus flexipes TENNS6303 USA

100/100/1.00" Lentinus flexipes TENNS6491 USA
) 56/50/- Microporus xanthopus Cui 8284 China
99/88/1.00 68/63/- Micraporus vernicipes KUC20130711-23 South Korea

99/100/1.00

69/79/0.98

100/100/1.00 Microporus flabelliformis Dai 11574 China
Microporus affinis Cui 7714 China
100/100/1.00 | Hexagonia glabra Dai 10691 China
Hexagonia tenuis Cui 8468 China
Trametes conchifer FP106793sp USA
Trametes elegans FP10567%p USA
Trametes pohzona Cui 11040 China
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Figure 27 Continued.

favolus
clade
= Favolus

neofavolus
clade
= Neofavolus

lentinus
clade
= Lentinus

Microporus

|chﬂgrmia

Trametes

3. Both ITS+nLSU and eigkdene baseghylogenies support the dias of thesquamosus

clade. In this clade, twelvé?olyporus spp. nested with species datronia, Datroniella,
EchinochaeteMycobonia Neodatroniaand Pseudofavolusspecies in this clade is very diverse in
morphology, for the time being, we prefer to emthe different genera names for species in this

4. Thefavolus clade is comprised of twelvEavolus species with high supports in both

ITS+nLSU and eighgene dataset analyses (Figs 2 and 3). Most of these species are distributed in
tropical andsubtropical areas. Howevé¥, pseudobetulinu@Murashk. ex Pilat) Sotome & T. Hatt.

has @oreal distribution in northerdmemisphere (Sotome et al. 2011). Bagedur own collections,

few samples oF. acervatugLloyd) Sotome & T. Hatt. can also be falim temperate areas.

5. Six species are included in theofavolusclade with high supports (Figs 2). Among

these speciedy. squamatus).H. Xing, J.L. Zhou & B.K. Cui is only collected in Tibgilgteau
zong, N. americanus).H. Xing, J.L. Zhou & B.KCui is merely found in the temperate area of
America (Xing et al. 2020), whil&l. cremeoalbidusSotome & T. Hatt. is limited in subtropical
regions of China and Japdseofavolus suavissimysr.) J. S. Seelan, Justo is mainly distributed in
warm to coldtemperate areas, but several subtropical collections can also be faapdim(Seelan
et al. 2015). Based on our own collections, bétlalveolarisandN. mikawai(Lloyd) Sotane & T.
Hatt. can be collected in temperate, subtropical and tropical redgioestormer one mainly
distributes in temperate areas while the later mainly in subtropical areas.

16



6. Six species in groupolyporellusof Polyporusclustered in théentinusclade and showed
closer relationships witklexagoniaFr., Lentinusand Microporusthan otherPolyporusspp. This
clade is strongly supported in both ITS+nLSU and rrgete analyses (Figs 3). Three well
supported lineages are recognized in the lentinus clade (Fig. 3). Lineage | is composed of four
poroid speciesR. arcularius P. brumalis P. ciliatus Fr. andP. longiporusAudet, Boulet &
Sirard). These four species mainly distribute in temperate areas tluglcularius and P.
brumaliscan also be found in subtropical, tropical and plateau zones. Lineage Il is formed by gilled
species ofLentinus and almost all the species in this lineage distribute in the tropical areas.
Polyporus thailandensiSotome andP. tricholomaMont. nested in the lineage 1l are tropical
species with poroid hymenophores. All poroid species in the lentotade were treated as

members of the genlientinus
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Figure 3 1 Phylogeny ofPolyporus and related genera inferred from the combined dataset
ITS+nLSU+EFtU+ mt SSU+ TUB+RPB1+RPB2+nSSU.
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Figure 37 Continued.

Taxonomy
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100/100/1.00 Lentinus flexipes TENN56503 USA .
100/100/1.00" Lentinus flexipes TENN36491 USA

71/55/1.00 Microporus affinis Cui 7714 China @ @
I_L Microporus flabelliformis Dai 11574 China . @

100/100/1.00

Microporus xanthopus Cui 8284 China
73/-/1.00 Microporus vernicipes KUC20130711-23 South Korea @ @
 Hexagonia glabra Dai 10691 China .

L Hexagonia temiis Cui 8468 China @) @

Trametes polyzona Cui 11040 China

96/84/1.00 Trametes conchifer FP106793sp USA
4|—_|: Trametes elegans rw:’-(ﬁ‘)s]) USA . ®
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Picipes ailaoshanensiB.K. Cui, Xing Ji & J.L. Zhou,sp. nov.

Index Fungorum number: #59395 Facesoffungi numbeFoF 10644
Etymologyi ailaoshanensi¢lLat.): referring to the localityAilaoshan) of the type specimen.
Basidiomatd Annual laterally stipitate, solitary, woody hard when dry. Pilei irregularly fan
shaped to semicircular, about 1366 cm long, 1.85.6 cm wide and up to 5 mm thick at base.
Pileal surface yellowish brown tohestnut when dry, glabrous or covered with protuberances
towards the stipe, azonate, frequently with radially aligned stripes; margin straight or incurved
when dry. Pore surface grey beige when dry; pores angillaped mm; dissepiments thin, entire.
Context buff to festucine when dry, woody hard upon drying, up to 3.5 mm thick. Tubes
concolorous with pore surface, decurrent on one side of the stipe, up to 1.5 mm thick. Stipe short,
upper portion concolorous to the pileal surface and bearing a blacle aitthe base, up to 9 mm

long and 1.2 cm in diam.
Hyphal structurei Hyphal system dimitic; generative hyphae bearing clamp connections;
skeletebinding hyphae IKil, CB+; tissues unchanged in KOH.

Favolus
clade
= Favolus

Neafavolus
clade
=Neafavolus

Lentinus
clade
= Lentinus

\Microporus

| Hexagonia

Trametes

Figs 4A, B, 6

Contexti Generative hyphae frequent, colorless, 4halled, occasionally branched,2 € m

in diam; skeletebinding hyphae dominant, colorless, thisklled with a narrow lumen to solid,
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frequently branched, strongly interwoven,ib2 5 e m i n di am.

Tubesi Generative hyphae frequent, colorless, tkalled,frequently branched, 15 € m i n
diam; skeletebinding hyphae dominant, colorless, thigklled with a wide lumen when young and
with a narrow lumen to solid when mature, with dendroid branches, strongly interwovén, 16 m
in diam. Cystidia absent; cydioles frequent, subulate and clavate with an acerate head2@5%5
56. 8 em. Basidia not observed.

Stipe1 Generative hyphae infrequent, colorless, 4hailed, occasionally branchedi 23

em 1 n di abinding Bykhad domioant, colorless, thiwklled with a narrow lumen to

solid, with arboriform branches, strongly interwoveni6.8 1 e m i n di am. Hy pha
brown inclusion inside, thickvalled with a wide lumen, bearing clamp connectionsi.5 e m i n
diam.

Figure 41 Basidiomataof four new speciesPicipes ailaoshanens(® and B: Cui 12578)Picipes
annularius(C: Cui 10123);Picipes atratugD: Dai 13375E: Cui 11289) Picipes auriculatugCui
13616) Scale bars =1 cm.
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Basidiospores Basidiospores infrequent, cylindrical, rgreblong, colorless, thiwalled,
smooth, frequently bearing one or more guttulesi JIKBi, (5.9)61 7.3(8) x (2.5)263. 6 & m, L
= 6.71 N 0.52 e&m, W i2673Qn0=@.2A¢007 @4%4/2)em, Q = 1.9
Rot typei A white rot.
Known distributioni Subtropical regions of China.
Materials examined China, Yunnan Province, Jingdong Coymiylaoshan Nature Reserve,
on fallen angiosperm branch, 10 Sep 2015, B.K. Cui, Cui 12578 (BJFC, holotype), Cui 12585
(BJFC, paratype).
Notesi Picipes ailaoshanensis a subtropical species with greyish pore surface, laterally
short stipe with a black lsa, and clavate cystidioles with an acerate hemipes taibaiensigY.C.
Dai) J.L. Zhou & B.K. Cui resembleBi. ailaoshanensi®y having yellowish brown to chestnut
pileus and laterally short stipe, bt taibaiensishas brownish pore surface uporyidg, larger
basidiospores (7i30.5 x 3.23.8 um), fusoid cystidioles and temperatistribution (Dai et al.
2009).

Figure 5 T Basidiomataof six species: Picipes brevistipitatus(A: Cui 13652); Picipes
nigromarginatus(B: Cui 8113);Picipes wuyishanesis (C: Dai 7409);Polyporus auratugD: Dai
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13669; Polyporus austrosinensik: Cui 11123);Polyporus lamelliporugF: Dai 15103) Scale
bars =1 cm.

Figure 6 T Microscopic structures oPicipes ailaoshanensisA BasidiosporesB Cystidioles
C Hyphae from contextD Hyphae from tramaE Hyphae from stipeF Hyphae from cuticle of
stipe. Scale bars = 10 &m.

Picipes annulariusB.K. Cui, Xing Ji & J.L. Zhou,sp. nov. Figs4C, 7

Index Fungorum numbelf-559396 Facesoffungi numbeFoF 10659

Etymology1 annularius (Lat.): referringto the annularly arranged squamae on the pileal
surface when fresh

Basidiomata Annual laterally stipitate, solitary, coriaceous when fresh and hard when dry.
Pilei fanshaped, projecting up to 1.8 cm long, 2.1 cm widd &umm thick at base. Pileal surface
pinkish buff to buff yellow when fresh, becoming buff upon drying, with radially aligned stripes
when dry; margin yellowish brown when dry, covered with beige to cinndmtirsmall squamae,
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annularly arranged, straighlPore surface pinkish buff when fresh, becoming buff to yellowish
brown when dry; pores angulaii,3Bper mm; dissepiments thin, entire. Context white when fresh,
becoming buff to ivory when dry, corky upon drying, up to 1.5 mm thick. Tubes concolordus wit
pore surface, not decurrent and has an obvious boundary with stipe, up to 2 mm thick. Stipe short,
white when fresh and pinkish buff when dry at the upper parts towards the tubes, grey to black
when fresh and greyish buff to dark brown when dry at theparts, tomentose, up to 4 mm long
and 3.5 mm in diam.

Hyphal structure’ Hyphal system dimitic; generative hyphae bearing clamp connections;
skeletebinding hyphae IKil, slightly CB+; tissues unchanged in KOH.

Contexti Generative hyphae frequent, coésd, thinwalled, rarely branched,i8 . 6 e m i n
diam; skeletebinding hyphae dominant, colorless, thigklled with a narrow lumen, frequently
branched, interwoven, 2. 6 e m i n di am.

Tubesi Generative hyphae infrequent, colorless, thadled, rarely branteed, 1.33 . 3 e m i n
diam; skeletebinding hyphae dominant, colorless, thiwwklled with a narrow lumen, with

dendroid branches, strongly interwoven,i21 9 em i n di am. Cystidia
Basidia clavate, with a basal clamp connection and dterigmata, 1817 x 18 . 6 & m; basi
in shape similar to basidia, but slightly smaller.

Stipei Generative hyphae infrequent, colorless, 4halled, rarely branched, 38. 9 e m 1 n
diam; skeletebinding hyphae dominant, colorless, thigklled with anarrow lumen, frequently
branched, interwoven, 8. 9 e m i n di am.

Basidiosporesi Basidiospores cylindrical, rarely oblong, colorless, twalled, smooth,
occasionally bearing one or two guttules,ilKCBi, (5.9)6.117.2(79) x 263 . 3 (1 3. 4) &m
665 N 0.46 em, W = i2679@n=R.20+02((s361]1). Q = 1. 88

Rot typei A white rot.

Known distributioni Subtropical region®f China

Materiak examined China, Guangdong Province, Heyuan, Daguishan Forest Park, on fallen
angiosperm branchl8 Aug 2011, B.K. Cui, Cui 10123 (BJFC, holotyp&ui 10120 (BJFC,
paratype).

Notes T Picipes annulariusis a special species has buff pileus covered with annularly
arranged beige to cinnamuff small squamae and obvious boundary between tubes aadlip
buff pileus, cream pore surface and short stipe are similar to thoBewvafius (Pers.) Fr. But
phylogenetically,P. varius belongs to the squamosus clade, wliitie annularius clusters with
Picipesspp. MorphologicallyP. variusdiffers in havimg glaborous pileal surface, smaller porées (5
9 per mm), lager basidiospores {R5x 2.5 3.3 um) and basidia (I80 x 49 e m) accor di
the Chinese specimens.

Picipes atratuB.K. Cui, Xing Ji & J.L. Zhou,sp. nov. Figs 4D, E8

Index Fungorum numbel=559397 Facesoffungi numbeFoF 10645

Etymologyi atratus(Lat.): referring to the black pileal surface when mature.

Basidiomatai Annual, centrally to laterally stipitate, scattered to gregarious, coriaceous to
hard leathery when fresh, hard woody wrany. Pilei fanshaped to irregularly semicircular,
occasionally circular with a depressed center, projecting up to 5.8 cm long, 8.7 cm wide and 3 mm
thick at base. Pileal surface white when fresh, becoming orange brown and finally black when dry,
glabrous occasionally zonate and with radially aligned stripes; margin straight. Pore surface white
when young, becoming white to pale mogsey when mature; pores suborbiculdar9 per mm;
dissepiments thin, entire. Context white when fresh, becoming buff dityerup to 1 mm thick.

Tubes concolorous with pore surface, decurrent on one side of the stipe, up to 2 mm thick. Stipe
white with a black base when young, becoming entirely black when mature, bearing a black cuticle,
glabrous, up to 1.5 cm long and 1 amdiam.

Hyphal structurer Hyphal system dimitic; generative hyphae bearing clamp connections;
skeletebinding hyphae IKil, CB+; tissues unchanged in KOH.
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Figure 7 7 Microscopic structures oPicipes annularius A BasidiosporesB Basidia and
basidioles C Hyphae from contexD Hyphae from tramaE Hyphae from stipe. Scale bars = 10
em.

Contexti Generative hyphae infrequent, colorless, 4hadled, rarely branched, 1.2 . 3 & m
in diam; skeletebinding hyphae dominant, colorless, thigklled with a narrow lumen to solid,
with arboriform branchesstrongly interwoven, 11 % . 5 em i n di am. Hy p h ace
olivaceous buff to light black inclusion inside, slightly thiealled with a wide lumen, simple
septate,B4. 5 em in di am.

Tubesi Generative hyphae frequent, colorless, thailed, frequery branched, 156 . 5 & m
in diam; skeletebinding hyphae dominant, colorless, thiwklled with a narrow lumen to solid,
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with arboriform branches, reingly interwoven, 15 e m i n di am. Cystidia
subulate, 13519.5 x 45 & m. B a s, with asdbasal klamp aohnection and four sterigmata,
11.2185%x6.18. 2 em; basidioles in shape similar to

Stipe1 Generative hyphae infrequent, colorless, 4halled, rarely branched,i3 . 7 e m i n
diam; skeletebinding hyghae dominant, colorless, thigkalled with a narrow lumen to solid, with
arboriform branches, mingly interwoven, 15 e m i n di am. Hyphae in cut

to light black inclusion inside, slightly thiekalled with a wide lumen, frequentlyrdnched,
simpleseptate,15 . 6 em i n di am.

Basidiospore$ Basidiospores cylindrical, colorless, thiralled, smooth frequently bearlng
one or more guttules, IK) CBi, (5.2)5.617(17.3) x (2.3)243 (1 3. 1) & m, L = 6..
W = 2.74 N 202.63 &m =227 + QL4 (=144/2).

Figure 8 1 Microscopic structures dPicipes atratus A BasidiosporesB Basidia and basidioles
C CystidiolesD Hyphae from contexE Hyphae from tramd& Hyphae from stipe. Scale bars = 10
e m.
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Rot typei A white rot.

Known distributioni Subtropical regions of China.

Materials examined China, Fujian Province, Wuping County, Liangyeshan Nature Reserve,
on living angiosperm tree, 25 Oct 2013, B.K. Cui, Cui 11289 (BJFC, holotype); Anhui Province,
Qimen County, Gunjiang Nature Reserve, on rotten angiosperm wood, 9 Aug 2013, Y.C. Dai,
Dai 13375 (BJFC, paratype).

Notesi Picipes atratuss a special subtropical species with a black pileus and stipe in mature
specimens. It is morphologically similar B blanchettiaus Berk. & Mont. for the black pileus,
black short stipe and similar pore sizég @ per mm), but the absence of cystidioles, smaller
basidia (1011 x56 e m) and bBXKxA.220. s5p ocPnbanchbétttanusare different
from Pi. atratus(Ryvarden & Johansen 1980Based on our own specimerd, badius(Pers.)
Zmitr. et Kovalenko also has blackigfasidiomatanwhen ol d, bseptate igenérative s i my
hyphae, absence of cystidioles, larger pords$ (ber mm) and basidia (B0 x 79 & m) ar e
different fromPi. atratus

Picipes auriculatusB.K. Cui, Xing Ji & J.L. Zhou,sp. nov. Figs 4K 9

Index Fungorum number: IF5593%acesoffungi numbeFoF 10646

Etymologyi auriculatus(Lat.): referring to the auriculdrasidiomata

Basidiomata Annual laterally stipitate, solitary, coriaceous when fresh, woody hard when
dry. Pilei auricular to farshaped, about 1.3 cm long, 13 cm wide, and up to 4.5 mm thick at
base. Pileal surface blackish red to black towards the stipe when fresh, becomingtbreanb
yellowish brown towards the margin when dry, glabrous, with radially aligned stripes; margin
incurved upon drying. Pore surface light ivory to honey buff when dry; pores circular to
subcircular, 46 per mm; dissepiments thin, entire. Contexttligtory to buff when dry, woody
hard upon drying, up to 3 mm thick. Tubes concolorous with pore surface, up to 1.5 mm thick.
Stipe very short or forming a flattened base, bearing a black cuticle, up to 3 mm long and 4.5 mm
in diam.

Hyphal structureéi Hyphd system dimitic; generative hyphae bearing clamp connections;
skeletebinding hyphae IKil, CB+; tissues unchanged in KOH.

Contexti Generative hyphae infrequent, colorless, 4halled, occasionally branched, 16
em i n di abmding bybhmé domanmt, colorless, thickvalled with a wide to narrow

lumen, frequently branched, interwoven,iB3 2 e m i n di am, rarely inf
Hyphae in cuticle towards the stipe with buff yellow to reddish brown inclusion inside; thick
walled witha wide lumen, bearing clamp connectionsj2.2 5 e m i n di am.

Tubesi Generative hyphae infrequent, colorless, 4alled, occasionally branched, 1539
em i n di abmding byphae¢ @ominant, colorless, thisklled with a wide to narrow

lumen, withdendroid branches, strongly interwoven,iZ3 1 e m i n di am. Cysti
absent. Basidia infrequent, clavate, with a basal clamp connection and four sterigmais,.6 33
557.5 em; basidioles in shapee similar to basi

Stipei Generative hyphae infrequent, colorless, tkalled, occasionally branched, 1468
em i n di abmnding syphaé @domioant, colorless, thieklled with a narrow lumen,
frequently branched, interwoven, 16 € m i n di am. withybpfhyallew to browic ut i c
inclusion inside, thickvalled with a wide lumen, bearing clamp connectioin8,48 e m i n di a

Basidiosporesi Basidiospores cylindrical, rarely oblong, colorless, 4walled, smooth,
frequently bearing two guttules, IKICBi, (5.41)5.86.8(7) x (24)253. 2(13. 4) ¢&m, |
N 0.35 gm, W = 2,386 0M=02420.18(m72/2)Q = 1. 8

Rot typei A white rot.

Known distributioni Tropical regions of China.

Materials examined China, Hainan Province, Baisha Countynggeling Nature Reserve,
on fallen angiosperm branch, 17 Nov 2015, B.K. Cui, Cui 13616 (BJFC, holotype); Changjiang
County, Bawangling Nature Reserve, on fallen angiosperm branch, 12 Nov 2007, H.S. Yuan, Yuan
4221 (IFP, paratype).
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Figure 9 17 Microscopc structures ofPicipes auriculatus A BasidiosporesB Basidia and
basidioles C Hyphae from contextD Hyphae from tramaE Hyphae from cuticle of stipe
F Hyphae from stipe. Scale bars = 10 ¢&m.

Notesi Picipes auriculatugs a tropical species with an auriculaasidiomata yellowish
brown to black pileus and a very short black stiieipes subtubaeformi3L. Zhou & B.K. Cui
resemble®i. auriculatusby sharing similar pores (4 per mm) and basidiospores (%68 x 2.1
3.1 &m, Zhou et al. 2016a), but its centiral t
29 x 516. 2 & m) and subtropi cal Ri.iasricuatud Ridipeso n al
subtropicus].L. Zhou & B.K. Cui also has blackish pileal surface towards the stipe, a very short
black stipe, similar basidiospores (8612 x2.22 . 7 e m) and subtropical d
fan-shaped to semicircleasidiomatand subulat cystidioles (Zhou et al. 2016a) are differizatn
Pi. auriculatus

Picipes brevistipitatus.K. Cui, Xing Ji & J.L. Zhou,sp. nov. Figs5A, 10
Index Fungorum number: #59399 Facesoffungi numbeFoF 10647
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Etymologyi brevistipitatus(Lat.): referringto thebasidiomataising from a very short stipe.

Basidiomata Annual laterally stipitate, solitary, woody hard when dry. Pilei-§&@aped to
irregularly semicircular, projecting up to 2 cm long, 3.1 cm wide and 4.5 mm thick at base. Pileal
surface cram, buff to olivaceous buff when dry, glabrous, occasionally zonate and with radially
aligned stripes; margin straight. Pore surface pale mgresewhen dry; pores suborbiculail,63
per mm; dissepiments thin, entire. Context buff when dry, woody harddryorg, up to 2.5 mm
thick. Tubes concolorous with pore surface, decurrent on one side of the stipe, up to 2 mm thick.
Stipe very short or forming a flattened base, concolorous with pileal surface, glabrous, up to 4 mm
long and 8.5 mm in diam.

Hyphal strieturei Hyphal system dimitic; generative hyphae bearing clamp connections;
skeletebinding hyphae IKil, CB+; tissues unchanged in KOH.

Figure 107 Microscopic structures oPicipes brevistipitatusA BasidiosporesB Basidia and
basidioles C Cystidides. D Hyphae from contextt Hyphae from tramaF Hyphae from stipe.
Scale bars = 10 ¢&m.
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Contexti Generative hyphae infrequent, colorless, thalled, occasionally branched, 1.5
3.5 em i1 n -dbindiagyphas Hdomlnant, aolorless, thioklled with a wide to narrow
lumen or solid, with arborifon branches, strongly interwoven, 145 € m i n di am.

Tubesi Generative hyphae frequent, colorless, 4hadled, occasionally branched, 155
em i n di &imding lsyphael denminant, colorless, thiwklled with a wide to narrow lumen
or solid, with aboriform branches, strongly interwovenj6l e m i n di am. Cyst
cystidioles subulate, I125.5 x 455 . 8 & m. Basidia oblong to cl
connection and four sterigmata, 1215.5 x 4.89 . 6 & m; basi di ol esthaal av a
basidia.

StipeT Generative hyphae frequent, colorless, 4halled, rarely branched, 3. 6 e m i n
diam; skeletebinding hyphae dominant, colorless, thigklled with a wide to narrow lumen or
solid, moderately branched, interwovendl 5 e m. i n di am

Basidiosporesi Basidiospores cylindrical, rarely oblong, colorless, twalled, smooth,
frequently bearing one or more guttules,iIKCBI, (5.4)5.97.1(17.7) x (2.6)2.73 . 4 (1 3. 8) ¢
L = 6.54 N 0.39 &m, W22 =280 r8B cm, Q = 1

Rot typei A white rot.

Known distributioni Tropical and subtropical regions of China.

Materials examined China, Hainan Province, Qiongzhong County, Limushan Forest Park,
on fallen angiosperm branch, 18 Nov 2015, B.K. Cui, Cui 1365E(Bholotype), Cui 13657
(BJFC, paratype); Fujian Province, Xiamen, Xiamen Botanical Garden, on fallen angiosperm
branch, 27 Oct 2013, B.K. Cui, Cui 11345 (BJFC, paratype).

Notesi Picipes brevistipitatuss a species collected from subtropical and trdpiegions of
China, it is characterized by the very short stipe that concolorous with pileus, cream to buff pileal
surface with radially aligned stripes and pale megrsy pore surface. This species is similaPto
pumilus(Y.C. Dai & Niemela) J.L. Zho& B.K. Cui, both of them have light colored pileus, pale
pore surface and similar basidiospores; howeRerpumilushas smaller pores (8 per mm),
lacks radially aligned stripes on the pileal surface and absence of cystidioles (Dai et al. 2003).
Polyporus gayanud. év. also has a very short stipe, but its larger poré8 f&r mm), orbicular
basidiomatalight brown pileus with dark fibrils towards the margin and larger basidiai@J.8
6.5 em, NWlJez & Ryvar diRb.frevistpiadtbsa) are di fferent

Picipes nigromarginatus3.K. Cui, Xing Ji & J.L. Zhou,sp. nov. Figs5B, 11

Index Fungorum number: 559400 Facesoffungi numbeFEoF 10648

Etymologyi nigromarginatus(Lat.): refering to the black margin of thieasidiomatavhen
dry.

Basidiomatai Annual laterally stipitate, solitary, coriaceous when fresh and hard corky
when dry. Pilei farshaped to semicircular, projecting up to 2.2 cm long, 3.4 cm wide and 3 mm
thick at base. Pileal surface festucine to heyeiow when fresh, becoming reddibhown when
dry, glabrous, zonate, with radially aligned stripes; margin black, straight. Pore surface greyish buff
when dry; pores subcirculari 9 per mm; dissepiments thin, entire. Context buff and woody hard
corky upon drying, up to 2 mm thick. Tubdaybrown and hard corky upon drying, less than 1.5
mm thick, decurrent on one side of the stipe. Stipe short, concolorous with pileal surface, glabrous,
up to 5 mm long and 4 mm in diam.

Hyphal structure’ Hyphal system dimitic; generative hyphae bearatgmp connections;
skeletebinding hyphae IKil, CB+; tissues unchanged in KOH.

Contexti Generative hyphae infrequent, colorless, 4halled, rarely branchedj8 . 5 e m i n
diam; skeletebinding hyphae dominant, colorless, thisklled with a wide to narrowumen,
moderately branched, interwoven,i45. 8 e m i n di am.

Tubesi Generative hyphae frequent, usually present near hymenium, colorlessated,

1.84. 2 e m i n -kbindiagnhyphas Boeninant tbiekalled with a wide to narrow lumen,
with dendoid branches, strongly interwoven, 162. 6 e m i n di am. Cystidi
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frequent, subulate, 14.27.2 x 47T5. 5 & m. Basidia clavat e, wi t h
four sterigmata, 11i48.7 x6.27 . 9 e m; basi di ol edia, butslighthsnpller. s i mi

E

Figure 117 Microscopic structures dPicipes nigromarginatusA BasidiosporesB Basidia and
basidioles C Cystidioles D Hyphae from contextt Hyphae from tramaF Hyphae from stipe.
Scale bars = 10 &m.

Stipei Generativehyphae infrequent, colorless, thivalled, rarely branched, I1B. 1 e m i n
diam; skeletebinding hyphae dominant, colorless, thioklled with a narrow lumen to solid,
moderately branched, interwoven,i53. 1 e m i n di am.

Basidiospore$ Basidiospores cylidrical, colorless, thikwalled, smooth, frequently bearing
one or two guttules, IKIl, CBi or slightly CB+, (5.2)5.6:6.9(7.4)x233 (13. 2) ¢&m, L
0.55 egm, W = 2.6%R8NQOA=242082M=37/1). = 2. 03

Rot typei A white rot.

Known dstributioni Subtropical regions of China.
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Materials examined China, Yunnan Province, Baoshan, Gaoligongshan Nature Reserve, on
fallen angiosperm branch, 25 Oct 2009, B.K. Cui, Cui 8113 (BJFC, holotype), 26 Oct 2009, B.K.
Cui, Cui 8191 (BJFC, paratype).

Notesi Picipes nigromarginatuss a subtropicaspecies that lacks a brown to black cuticle
on the stipe. It can be identified by the reddish brown pileal edge and laterally shofisijpes
nigromarginatusphylogenetically clustered withi. brevistpitatus (Figs 2 3), they sharing similar
pileus and basidiospores, but the larger pord$ (Ber mm) and buff pileal margin d®i.
brevistipitatusare different fromPi. nigromarginatusPicipes fraxinicola(L.W. Zhou & Y.C. Dai)

J.L. Zhou & B.K. Cui ale has a laterallghort stipe without a black cuticle, but it differs fréth
nigromarginatusin the larger pores (2 per mm), larger basidiosporéSi8 x 283 . 7 & m) ,
absence of cystidioles and temperate distribution (Dai 1999).

Picipes wuyishanensiB.K. Cui, Xing Ji & J.L. Zhoy sp. nov. Figs5C, 12

Index Fungorum number: #59401 Facesoffungi numbeFoF 10649

Etymologyi wuyishanensigLat.): referring to the locality (Wuyishan) of the type specimen.

Basidiomatai Annual laterally stipitate, solitary, hard corky when dry. Pilei semicircular,
projecting up to 2.9 cm long, 3.9 cm wide and 6 mm thick at base. Pileal surface buff towards the
stipe and darker towards the margin when dry, glabrous; margin brownish red to black, with
radially aligned stripes, straight. Pore surface beige grey to pearl beige when dry; pores dngular, 3
5 per mm; dissepiments thin, entire. Context buff to buff yellow widvgnhard corky, up to 3 mm
thick. Tubes concolorous with pore surface, up to 4 mm thick. Stipe short, concolorous with the
pileal surface, bearing a black cuticle at the base, up to 5 mm long and 1 cm in diam.

Hyphal structure’ Hyphal system dimitic; geerative hyphae bearing clamp connections;
skeletebinding hyphae IKil, slightly CB+; tissues unchanged in KOH.

Contexti Generative hyphae infrequent, colorless, 4halled, occasionally branched, @5

em 1 n di abinding Bykhad domioant, colorless, thiwklled with a narrow lumen to
solid, frequently branched, strongly interwovenj¥.3 4 e m i n di am.

Tubesi Geneative hyphae infrequent, colorless, tHwalled, occasionally branchedj 22
em i n di abmding bykhad domioant, colorless, thiwklled with a narrow lumen to
solid, with dendroid branches, strongly interwoven,i%35 5 em i n di ant. Cy
cystidioles frequent, subulate, 1223 x 46 . 9 & m. Basidia infrequent,
basal clamp connection and four sterigmatd, 1415 x 6.28 . 9 & m; basi di ol es i

basidia, but slightly smaller.
Stipei Generative hyphaafrequent, colorless, thiwalled, occasionally branched, P%
em i n di abmding bybhme dominant, colorless, thisklled with a wide to narrow

lumen, frequently branched, strongly interwoven,i4.5 8 e m i n di am. Hy pha
brown irclusion inside, slightly thickvalled with a wide lumen, simpieeptate, 25 . 4 e m i n
diam.

Basidiospore$ Basidiospores cylindrical, colorless, thiralled, smooth, frequently bearing
two guttules, IKI, CBi, (5.6)6i6.9(7.4) x (24)253(13. 4% 6m42LN 0.37 &em
N 0.2 sm77, Qdh=2.332%0.17 @72/2).

Rot type. A white rot.

Known distributioni Subtropical region®f China

Materiak examined' China, Fujian Province, Wuyishan, Wuyishan Nature Reserve, on dead
angiosperm tre€2 Oct 2005, Y.C. Dai, Dai 7409 (IFP, holotypeh fallen angiosperm branch, 21
Oct 2013, B.K. Cui, Cui 11246 (BJFC, paratype).

Notesi Picipes wuyishanensis well characterized by its buff pileus with radially aligned
stripes, broad and short stipethvia black baselt has a close relationship witki. annularius
according to the phylogenetic analyses (Fig8)2 Morphologically, both of them have laterally
stipitate basidiomata similar pore size and basidiospores, but the beige to cinnbofbismadl
squamae on pileus and absence of cystidiol®s. iannulariusare different fronP. wuyishanensis
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Figure 127 Microscopic structures oRicipes wuyishanensisA BasidiosporesB Basidia and
basidioles C Cystidioles D Hyphae from contextt Hyphaefrom trama F Hyphae from stipe.
Scalebars2 0 & m.

Polyporus auratusB.K. Cui, Xing Ji & J.L. Zhoy sp. nov. Figs5D, 13

Index Fungorum number: #9402 Facesoffungi numbeFoF 10650

Etymologyi auratus(Lat.): referring to the golden yellobasidiomatavhen dry.

Basidiomatai Annual centrally $ipitate, gregarious, fleshy when fresh, becoming fragile
and light in weight upon drying. Pilei flat with a depressed centeen fresh, occasionally
becoming infundibuliform upon drying, 1.8 cm in diam, up to 4 mm thick. Pileal surface cream
to buff when fresh, becoming golden yellow when dry, glabrous, azonate, shining when dry;
margin straight when fresh, -turved upon drying. Pore surface white when fresh, becoming
cinnamon when dry; pores angulai,43per mm; dissepiments thin, entire to lacer&entext
white to cream when fresh, becoming buff when dry, up to 3.5 mm thick. Tubes concolorous with
pore surface, fragile, decurrent, up to 1 mm thick. Stipe cylindrical, cream when fresh, buff to beige
upon drying, up to 4 cm long and 6.5 mm in diam.
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Hyphal structurei Hyphal system dimitic in trama and stipe, monomitic in context;
generative hyphae bearing clamp connections; skblating hyphae IKil, CB+; tissues
unchanged in KOH.

Contexti Generative hyphae colorless, slightly thigklled, occasioally branched, with
taperingends, 318 2. 1 em in diam, occasionally inflate:q

Tubesi Generative hyphae dominant, colorless, slightly thigled, occasionally branched,

156. 8 e m i n -bindiagthyphae keguemet,tcalorleshjck-walled with a wide lumen,

occasionally branched, interwoveni 122 . 1 e m in diam, occasionally
Cystidia and cystidioles absent. Basidia infrequent, clavate, with a basal clamp connection and four
sterigmata, 15126.7x69 . 1 e m; basi dioles in shape simil a

Stipei Generative hyphae frequent, colorless, slightly tiehled, occasionally branched,
357. 8 em i n -bindmagnhyphee ldeninant, @olorless, thicklled with a wide to
narrow lumen, occasionally branched, interwoven,2.8 . 5 e m i n diam, occasi
34.5 e€m in diam.

Basidiosporesi Basidiospores cylindrical, rarely oblong, colorless, twalled, smooth,
frequently bearing two guttules, IKICBi', (6.9)7.7110 x 33 . 9 & m, L = 8.66 N
3.45 N 0. 2i2.935Q@m=206210.22a571).

Rot typei A white rot.

Known distributioni Tropical regionsf China

Materiak examinedi China, Hainan Province, Changjiang County, Bawangling Nature
Reserve, on rotten angiosperm wood, 16 Jun 2014, Y.C. Dai, Dai 13665 (BJFC, holotype)
fallen angiosperm branch, 18 Jun 2016, B.K. Cui, Cui 13878a (BJFC, paratype).

Notesi Polyporus auratuss characterized by its golden yellow and fradiksidiomatan
dried condition. According to the phylogenetic analyses (Fi@3, 2. auratusis strongly clustered
in the core polyporus clade with tuberasteand other four species. Morphological®y,auratusis
similar to P. corylinusMauri for their glabrousrad cream to buff pileal surface, circular pileus,
white to cream pore surface and central stipe, but the later has larger poresnfh;pedfez &
Ryvarden 1995a) and smaller basidiospores7® x 43 & m; N% ez & Ryvar
Polyporus craterellu8erk. & M.A. Curtis resemble®. auratusby sharing centrally stipitate, flat
pileus, fragilebasidiomataupon drying and inflated skeletonding hyphae, but its basidiospores
(10i114%x46 € m; N“fez & RyvardenPh@®usa) are much |

Polypormus austrosinensi®.K. Cui, Xing Ji & J.L. Zhou,sp. nov. Figs 5E 14

Index Fungorum number: IF55940Bacesoffungi numbeFoF 10651

Etymology i austrosinensigLat.): referring to the species geographically distributed in
southern China.

Basidiomatai Annual, centrally stipitate, solitary, fleshy to soft leathery when fresh,
becoming fragile when dry. Pilei heghaped or flat with a depressed center, up to 6.3 cm in diam
and 2 mm thick. Pileal surface cream, beige, buff yellow to orange when fresh,ifgduarff to
honey yellow when dry, glabrous, usually azonate; margin sharp, straight when fresh, incurved
upon drying. Pore surface white when fresh, becoming yellow when bruised, turning to light ivory
to buff when dry; pores angulari 4 per mm; dissepients thin, entire. Context white, fleshy to
soft leathery when fresh, becoming cream to ivory, fragile when dry, up to 2 mm thick. Tubes
concolorous with pore surface or slightly lighter, decurrent, very thin, fragile when dry, less than
0.5 mm. Stipe whé to ivory at the upper part and brown at the lower part when fresh, becoming
ivory to buff at the upper part and beige brown to brown at the lower part when dry, glabrous, 1.5
3 cm long and 2185.0 mm in diam.

Hyphal structure’ Hyphal system dimitic; gemative hyphae bearing clamp connections;
skeletebinding hyphae IKil, CB+; tissues unchanged in KOH.

Contexti Generative hyphae frequent, colorless, 4hailled, frequently branchedj 8¢ m
in di am, occasional l y i nfdiadinghyphaemominant, dolbrless, € m
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thick-walled with a wide Ilumen, moderately branched, interwovenj11® &€ m i n di
occasionally inflated up to 19 em in diam.

Figure 13 7 Microscopic structures ofPolyporus auratus A BasidiosporesB Basidia and
basidioles C Hyphae from contexD Hyphae from tramaE Hyphae from stipe. Scale bars = 10

€ m.

Tubesi Generative hyphae frequent, colorless,thailed, frequently branchedi2 . 5 e m i n
di am, occasionally i nfl atbeding byphaet domin@nt, €olodess, i n

thick-walled with a wide lumen, moderately branched, interwoveri,72.5¢ m i n di am.
absent; cystidioles infrequent, bacciliformj33 x5.46 . 5 ¢ ma claBate,smthda basal clamp
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connection and four sterigmata,i2% x 7.59 . 8 ¢ m; basidioles in shaj
slightly smaller.

Stipei Generative hyphae frequent, colorless, 4hailled, occasionally branchedi. 5 & m
in diam; skeletebinding hyphae dominant, colorless, thioklled with a wide to narrow lumen,
infrequently branched, interwoven, 1% e m i n di am, occasionally in
Hyphae in cuticle with brown beige to light brown inclusion inside, tweked wth a wide
lumen, bearing clamp connections,iA3. 6 e€m i n di am.

Basidiosporesi Basidiospores cylindrical, colorless, thwalled, smooth, occasionally
bearing one small guttule, IKICBI, (6.7)7.510.6(11.2) x (2.9)3.34. 4 (1 4. 9) & m, L
O.8n7, eW = 3. 82 286, Qm224:m,21[@69/2). 2

Figure 147 Microscopic structures dPolyporus austrosinensig\ BasidiosporesB Basidia and
basidioles C Cystidioles D Hyphae from contextt Hyphae from tramaF Hyphae from stipe.
Salebarss 10 & m.
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Rot typei A white rot.

Known distributioni Tropical and subtropical regions of China.

Material examinedi China, Yunnan Province, Nanhua County, Dazhongshan Nature
Reserve, on fallen angiosperm branch, 15 Jul 2013, B.K. Cui, Cui 1BIF&( holotype), Cui
11123 (BJFC, paratype), Cui 11140 (BJFC, paratype); Hainan Province, Wuzhishan, Wuzhishan
Nature Reserve, on angiosperm stump, 19 Nov 2015, B.K. Cui, Cui 13675 (BJFC, paratype).

Notesi Polyporus austrosinensisas found in subtropicdb tropical regions of China, it is
characterized by the fleshy to soft cofigsidiomatavhen fresh, glabrous and cream to orange
pileal surface, white pore surface which changed to yellow when bruised. Phylogenetic analyses
(Figs 2 and 3) revealed thBt austrosinensibas a close relationship with mangshanensiB.K.
Cui, J.L. Zhou & Y.C. Dai; morphologically. austrosinensiand P. mangshanensshare similar
basidiospores and pores sizes, brown to dark brown stipe, glabrous pileal surfacdated inf
hyphae; howeverP. mangshanensibas both clamped and simydeptate generative hyphae,
eccentrical to almost lateral stipe, smaller basidia (285« 710 um) and corkybasidiomata
whendry (Hyde et al. 2016)Polyporusauratusis similar toP. awstrosinensign having similar
basidiomata of similar shape, white pore surface, inflated skeketwling hyphae, and
basidiospores; howevel. auratushas larger pores {@ per mm), light colored stipe and lacks
cystidioles.

Polyporus lamelliporusB.K. Cui, Xing Ji & J.L. Zhoy sp. nov. Figs5F, 15

Index Fungorum number: 559404 Facesoffungi numbeEoF 10652

Etymology i lamelliporus (Lat.): referring to the pores elongate and lacerate to form a
lamellaeshaped structure.

Basidiomatal Annual centraly stipitate, gregarious or clustered, corky to slightly fragile
when dry. Pilei flat with a depressed cente infundibuliform, up to 5.2 cm in diam and 2 mm
thick. Pileal surface cream to buff yellow when dry, glabrous and azonate; margin sharp, incurved
upon drying. Pore surface buff yellow to light brown when dry; pores angular, usually elongate and
lacerate to form lamellaghaped hymenophores, D15per mm, occasionally elongated to 3 mm
long and 1.5 mm wide; dissepiments thin, entire to laceratae&torream to light ivory when dry,
corky upon drying, up to 0.5 mm thick. Tubes lighter than pore surface, fragile when dry,
decurrent, up to 1.8 mm thick. Stipe white to cream towards the tubes, brown to black at the lower
part, glabrous,113.5 cm long ad 2.5 6 mm in diam.

Hyphal structure’ Hyphal system dimitic; generative hyphae bearing clamp connections;
skeletebinding hyphae IKil, slightly CB+; tissues unchanged in KOH.

Contexti Generative hyphae frequent, colorless, thalled, frequently brangd, 26 e m i n
di am, occasionally i nfl at-mndingiyphae domidadt,. cBlorlessn i n
thick-walled with a wide lumen, moderately branched, interwoveri8l.5¢e m i n di am, oc
inflated up to 19 em in diam in branching are

Tubesi Generative hyphae frequent, colorless, 4hailed, frequently branchedj2 € m i n
diam; skeletebinding hyphae dominant, colorless, thisklled with a wide to narrow lumen,
moderately branched, interwoven,i55 ¢ m i n di am. Cy sabsend iBasidiaa n d
clavate, with a basal clamp connection and four sterigmatd02f89 . 8 ¢ m; basi di ol

similar to basidia, but slightly smaller.

Stipei Generative hyphae frequent, colorless, 4nailled, rarely branched,i2 1 . 5 e m i |
diam; skekto-binding hyphae dominant, colorless, thisklled with a wide to narrow lumen,
moderately branched, interwoven,i183. 5 e m i n diam, occasionally |
branching area. Hyphae in cuticle with olive yellow to light brown inclusiside, thickwalled
with a wide lumen, bearing both clamp connections and sisgp&ga, 268 € m i n di am.

Basidiospore$ Basidiospores cylindrical, colorless, thwalled, smooth, frequently bearing
one or more guttules, IK] CBi, (7.9)8.4110.7(11.5)x (3.3)3.7Ww4 . 7 (1 4. 7) ¢&m, L =
em, W = 4.2 N260,005225m0.15(1163/3)2
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Figure 157 Microscopic structures dPolyporus lamelliporusA BasidiosporesB Basidia and
basidioles C Hyphae from contexD Hyphae from trena E Hyphae from stipeF Hyphae from
cuticle of stipe. Scalebars 10 & m.

Rot typei A white rot.

Known distributioni Tropical and subtropical regions of China.

Material examined China, Hunan Province, Yizhang County, Mangshan Nature Reserve, on
fallen bamboo, 15 Aug 2014, Y.C. Dai, Dai 15106 (BJFC, holotype), Dai 15103 (BJFC, paratype);
Yunnan Province, Menghai County, Mangao Nature Reserve, on fallen angiosperm branch, 8 Jun
2011, Y.C. Dai, Dai 12327 (BJFC, paratype).

Notes T Polyporus lamelliporuswas collected on both bamboo and hardwoods, it is
characterized by centrally stipitatbasidiomata with light-colored pileus, lamellashaped
hymenophores, and brown to black stipelyporus meridionali¢A. David) H. Jahn is similar tB.
lamelliporus by sharing central and brown stipe, flat to infundibuliform pileus, large pores and
inflated hyphae; but, the white pore surface and ellipsoid to amygdaliform basidiosg®es (7
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354 & m, N%“fTez & Ryvar de PR lahdlipobuaBolypamns@hyltbstachydsr e n t
Sotome, T. Hatt. & Kakish. was also collected from bamboo, its central stipistdiomata

brown to black stipe, glabrous pileus, and thickdled skeletebinding hyphae with a wide to
narrow lumen are similar tB. lamelliporus howerer, the former has botmaller pores (3 per

mm) and basidiosporesi(b x 2.54 & m) |, aseptate generativeehyphae (Sotome et al.
2007).Polyporus lamelliporusesembled?. guianensisviont. by sharing black stipe, light brown

pore surface and yellowish pileal surfacet the later has somewhat smaller poré(fher mm),

shorter basidia (327 x81 0 € m) a n d-bisding hyghae{Ndigek & Rywardd®95a, b).

New combinations

Picipes dictyopugMont.) B.K. Cui, Xing Ji & J.L. Zhoy comb. nov.

Index Fungorum numbelF559405% Facesoffungi numbeEoF 10653

Basionymi Polyporus dictyopus#/ont., Annales des Sciences Naturelles Botanique 3: 349.
1835.

[ Melanopus dictyopugMont.) Pat., Essai taxonomique sur les familles et les genres des
Hyménomycetes: 80. 1900.

Notes i In our previous studyRicipes dictyopusvas clustered in the squamosus clade but
with low supports (Zhou et al. 2016a). But, afselding more species collected from Chitiee
sequence oPi. dictyopusfrom typelocality (Chile, Palacio et al. 2018frongly clusteredn the
picipes cladd€Figs 2 3).

Picipes subdictyopu@H. Lee, N.K. Kim & Y.W. Lim)B.K. Cui, Xing Ji & J.L. Zhoy comb. nov.

Index Fungorum numbel=559406 Facesoffungi numbeFoF 10661

Basionymi Polyporus subdictyopuld. Lee, N.K Kim & Y.W. Lim, FungalDiversity 83:
228. 2017

Materials examine@d China, Shaanxi Province, Zhashui County, Niubeiliang Forest Park, on
living tree of Prunus 16 Sep 2013, B.K. Cui, Cui 11220 (BJFC); Yunnan Province, Binchuan
County, Jizu Mountain, ofallen angiosperm branch, 8 Sep 2015, B.K. Cui, Cui 12539 (BJFC);
Jingdong County, Ailaoshan Nature Reserve, on fallen angiosperm branch, 10 Sep 2015, B.K. Cui,
Cui 12593 (BJFC).

Notesi Polyporus subdictyopusas originally describedfrom Korea (Tibprommaet al.
2017). Our specimemhave almost the sammicro-features andTS sequences with the holotype,
SFC2013071%3. However,our specimens lva larger pores (46 per mm) andslightly shorter
basidiosporesg(4i8.1 x 2.43.5¢ m) t han t h o sgnal descvipgion jores 810 jee o r
mm, basidiospore$.8/9.1 x 2.22.8¢ mTibprommaet al. 207).

Picipesulleungus(H. Lee, N.K. Kim & Y.W. Lim)B.K. Cui, Xing Ji & J.L. Zhoy comb. nov.

Index Fungorum number: 859407 Facesoffungi numbeFoF 10654

Basionymi PolyporusulleungusH. Lee, N.K. Kim & Y.W. Lim, Fungal Diversity 83: 22
2017.

Material examinedi China, Zhejiang Province, Qingyuan County, Baishanzu Nature
Reservepn fallen branch o€yclobalanopsisl2 Aug 2015, B.K. Cui, Cui 12410 (BJFC).

Notesi Polyporusulleunguswas originally described from Korea (Tibpromma et al. 2017).
Our specimen tgavery similar character and almost the same ITS sequences with the holotype,
SFC2012081411. However, our specimen hisgerbasidiospores7(519.7 x3i3.7¢e m) tdian t |
given in the original descriptio®@ 8 x2.33.3e m, Ti bpr omma et al . 2017

Lentinus thailandensigSotome)B.K. Cui, Xing Ji & J.L. Zhoy comb. nov.

Index Fungorum number: 859408 Facesoffungi numbeFoF 10655
Basionymi Polypaus thailandensi$Sotome, Mycoscience 57: 86. 2016.
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Material examined China, Yunnan Province, Xishuangbanna, Jinghong, Lvshilin Forest
Park, on fallen bamboo, 4 Aug 2005, Y.C. Dai, Dai 6722 (BJFC).

Notesi Lentinus thailandensiwas originally collectedn hardwood from northeast Thailand
(Sotome et al. 2016). But the specimen we collected from Xislhaang, located in tropical areas
of China, grows on fallen bamboo. Our specimen has almost the samefeadares and ITS and
nLSU sequences with the hojpe, MSUT_6734. However, the basidiosporesi(6.8 x 2.94.0
em) of our speci metnhosagven inthe originakdeszriptio ([@.5 ¥ $dabn
e m; Sotome. et al . 2016

Discussion

Divergence times

Because of lacking enough fossils, malac clocks calibrated by the existing fossils are the
only available tools to estimate timing of evolutionary eventtungi (Berbee & Taylor 2010).
Based on the calibrations of two fossils of Agaricales and Hymenochaetales, we obtained the
diverging reationships betweeRolyporusand its allied genera. Moreover, the divergence times of
the main clades of Polyporales were also proved here.

Hibbett & Matheny (2009) considered that the Agaricales is significantly older than the rosids
while Boletales appesa to be young enougto have been primitively associated with Pinaceae.
Previous results confirmed that the origin of crown group rosids ranged from 110/Mtga93Vang
et al. 2009) while the crown group Pinaceae diverged 184 or 136 Mya (GernandtO€8al Gur
results well conformed to the analyggsvided by Hibbett & Matheny (2009).

Hennig (1966) first proposed that taxonomic ranking should represent its geolaggcal
Then Avise & John (1999) presented scaling of taxonomic ranks by using thengspecific
molecular clocks, and proposed that each taxonomic genus might signify membership in a clade
whose lineages shared a most recent common ancestor in the Pliocerié (Fa®, and each
taxonomic order could indicate a clade whose coalescer fadldin the Jurassic (ca. 14505
Mya). But these scales are not applicable to albtiganisms (Zhao et al. 2016). Recently, Zhao et
al. (2016, 2017) proposed a series of divergence time scales for different group of fungi.

In the present study, Polyrades is estimated to have a common ancestor evolved during the
early Cretaceous. This result matched the divergence time ranges of orders proposed by Zhao et al.
(2017). Although there are many species of Polyporales growing on gymnosperm substrates, most
members of this order are limited on angiosperms or both on angiosperms and gymnosperms. So,
we compared the divergence times of different clades of Polyporales with the originating and
diversifying times of angiosperms (Fig. 1). The oldest fossil ofcapgirms was datéd 136 Mya,
and previously many botanists considered that angiosperms originated durgaglyh€retaceous
(ca. 140135 Mya; Brenner 1974, Gubeli et al. 1984, Hughes & McDougall 1987, Thusu et al.
1988), and rapidly diversified and damated in the world during the early to middle Cretacdoas
130/ 83 Mya; Lidgard & Crane 1988, Craret al. 1995, Grimaldi 1999). Bubased on the analysis
of a threegenedataset, Wikstrom et al. (2001) proved ttreg origin of the crown group of extan
angiosperms dated to the early to middle Jurassic (ca.1289Mya). Recently, many other
botanists also confirmed the crown age for the angiosperms was at leddydg®oore et al.

2007, Smith et al. 2010, Bedt al.2010, Magallén 2010, Doyl2012,Zhang et al. 2012, Magallon

et al. 2013, Zeng et al. 2014). According ttee analysis of plastid genomédpore et al. (2007)
confirmed that a rapid diversification of angiosperms occurred between 143.8 and 140.3 Mya. Our
analysis indicates that the Polyptes originated at the begining of the period when angiosperms
rapidly diversifying, and then occurred a rapid diversification during the period when angiosperms
dominated in the world. The inferred origination and rapid diversification of Polyporales
coresponded with the variety and rapid rise of angiospdominated forests may explain why
most Polyporales spp. prefer to grow on the angiosperm woods.

As the saprotrophic woedecay fungi, Polyporales spp. play a key role as decomposers and
habitat creats in forestecosystems (Binder et &#013, Norros et al. 2015). Tlgreat majority
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members of Polyporales can be divided into two major groups: “ndtiend browrrot (Binder et
al. 2013). According to our analysis (Fij based on the 5.8S+nLSU+EBIRPB1+RPB2+nSSU
dataset, it seems that species of Polyporales evolved from a common ancestor during the beginning
of the Cretaceous, and then parallel diverged into the wdiitgroup and the browrot group at
about 124 Mya and the core polyporoid clagkich is now treated as tiRolyporaceae (Justo et al.
2017), diverged during the middle Cretaceous.

According to the divergence time estimationRaflyporuss. lat. in the current study, the six
major clades ofPolyporusare well supported as allied limges originated during the early to
middle Paleogene period. The divergence times of the picipes clade, the favolus clade, the
neofavolus clade and the lentinus clade could effectively support the existence of the four specific
generaPicipes Favolus Neofavolusand Lentinus In the squamosus cladatronia and several
other genera are included, while most of them diverged less than 30 Mya. On the basis of the view
proposed by Zhao et al. (201@)atronia and other generahould be treated as subgenefa o
Cerioporusfor their stem ages ca. 30 Ma. But, species in this clade is not monophyletic taxa and
the genera gathered in this clade are morphologically different from eachTétbegh Zmitrovich
& Kovalenko (2016) support the view combine species wastpsus clade int€erioporus we
prefer not to treat this clade as a specific genus before more comprehensive phylogenetic and
morphologic evidences are provided.

Phylogenetic analyses

Phylogenetic analyses of the gerR@yporusand related genera based 8gene loci (ITS,
nLSU, nSSU, mtSSU, EFd RPB1, RPB2 and TUB) wer e recec
combined datasets of ITS+nLSU and ITS+nLSU+EFt mt SSU+RPB1+RPB2+nS:
showed similar topologies although the later analysis has higher supports.

Core polyporus clade

Core polyporus clade, which diverged during the early Paleogene, is strongly supported in
divergence time estimatiofif S+nLSU and the eighgene mutiple dataset analyses &F1g3). In
this clade,the lectotype ofPolyporusand five aher Polyporusspp. are included. Among these
speciesP. umbellatusnerely grows from a black sclerotium underground where close to stumps of
hardwoods,P. tuberastercan grow both on hardwoods and on the ground from a blackish
sclerotium Nufiez & Ryvarde 19953, while others are restricted tardwoods (Xu& Zhou 2014,

Si & Dai 2016). Asis shown in Fig. 3P. auratus P. cuticulatusY.C. Dai, Jing Si & Schigel and
an undescribed species are merely collected in the tropicalRareéapalopusonly distibutes in

subtropical regionP. umbellatuds limited in circumpolar zone whilB. tuberastercan be found
from temperate to tropical regions.

As the lectotype species 8olyporus P. tuberastewas put into grougPolyporuswith P.
austroafricanusNufiez& Ryvarden,P. craterellus P. radicatus Schwein, P. squamosuand P.
udus Jungh (Nufiez & Ryvarden 199%a Kriiger (2002) proposedthat group Polyporus is
polyphyletic taxa, and this conclusion has been provedthgrs (Sotomet al. 2008, Dai et al.
2014 Zmitrovich & Kovalenko 2016). In our present study,radicatushas closer relationships
with species in squamosus cladRalyporus austroafricanysP. craterellusand P. udusare not
included in our phylogenetic analyses for lacking enough DNA segsieBeg according to the
analyses obtained by previous schol&s;raterellusalways clustered witP. umbellatugKriger
2002) whileP. udushad an unclear phylogenetic position (Sotome et al. 2008). Receéntiglus
was combined into genuBavolus as F. udus (Jungh.) Zmitr. et Kovalenko (Zmitrovich &
Kovalenko 2016).

Polyporus umbellatusvas morphologically put into groupendropolyporudor its sclerotia
(Nufiez & Ryvarden 199%aSotome et al. (2008) considdre. umbellatusas a phylogenetically
distinct lineage from other species for its phylogenetic placement was not clarified. Recently, this
species was treated as the type species of gadademerisQuél. (Zmitrovich & Kovalenko 2016).
Based on our analysd3, umbellatugs strongly supported asnaember of the core polyporus clade.
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The core polyporus clade was treated as a natural groBplgborus(Zhou et al. 2016a)
Based on our own specimens collected from China, all species in this clade havbdidipmata
when fresh and brittle uponydng, inflated skeletotbinding hyphaegenerative hyphae dominant
to almost monomitic in trama or context and ligbtored stipe¢Zhou et al. 2016aBased on the
steam age, phylogenetic relationships and morphological features, here we prefertie troad
polyporus clade as a specific grolmlyporuss. str., and characterize it with the following features:
basidiomataannual, centrally to laterally stipitate or substipitate, fleshy when fresh, becoming
brittle and light in weight when dry, pore sirface white to cream in fresh condition, stipe light
colored and without a blackish cuticle, a dimitic hyphal system with generative hyphae and skeleto
binding hyphaegenerative hyphae dominant to almost monomitic in trama or corsietetoe
binding hyghae thick walled with a wide lumen and inflated, basidiospores cylindrical, hyaline and
thin-walled, on hardwoods or developing from sclerotia buried in the ground, causing a white rot.
Based on the above characters, we tiitnkraterellusandP. udusshauld be kept inPolyporuss.
str. whileP. austroafricanugndP. radicatusshould not.

Polyporus indigenus$.J. Araujo & M.A.de SousaP. minutosquamosuRunnel & Ryvarden
andP. sapuremaJéller are not analyzed in our present study for lacking specinddinie above
three species are described from tropical areas of South America, ang.bothgenusand P.
sapuremagrow on the ground from a sclerotium whie minutosquamosugrow on dead hard
wood (GomesSilva et al. 2012, Runn&k Ryvarden 2016). Bsd on the analyses proposed by
Runnel & Ryvarden (2016),P. minutosquamosuss phylogenetically closely related tB.
tuberasterand P. hapalopusMorphologically, according to the description of Gorsdlsa et al.
(2012) and Runn&t Ryvarden (2016), wéhink all the above three species should also be kept in
Polyporuss. str.

Picipesclade

Picipes clade is sister taxa to the core polyporus clade but with low supgpeetgy-seven
species, which include seven new species collected from tropical togabtrareas of China, are
contained in this clade (B, 3). Several pecies in this clade were initially treated as members of
genusMelanopusPat. for their blaclstipes (Patouillard 1887), théiney were combined into genus
Polyporusand treated as embers of grouplelanopusgNufiez & Ryvarden 1995a). Recentligis
clade was treated as an individual genus according to the phylogenetical and morphological
characters (Zmitrovich & Kovalenko 2016, Zhou et al. 2016a). In the present study, the diverged
time also support this clade as an individual genus. So, in this article, we follow the views
Zmitrovich & Kovalenko (2016) and Zhou et al. (2016a) proposed.

Nufiez & Ryvarden (1995a) previously treatedcentroafricanusNufiez & RyvardenpP.
guianensis P. leprieurii Mont., P. mikawaiLloyd, P. nigrocristatusNufiez & Ryvarden andp.
varius as members of grouMelanopus But, based on the present analygesguianensisP.
leprieurii and P. varius are strongly clustered in the squamosus clade (Fig. 3). MereBv
mikawaiis now combined into genudeofavolusand treated all. mikawai(Sotome et al. 2013).
Because ofacking specimens and DNA sequendes;entroafricanusindP. nigrocristatusare not
included in our present phylogenetic analyses.

Lineage A ¢ picipes cladas strongly supported by both mutiple genes analyses &-ig).
This lineage contains twelve speciesafipes including the type specieB|. badius Among these
speciesPi. badius Pi. subtropicusandPi. subtubaeformigan be colleted from subtropical area
or tropical area, while other nine species gestricted to the regions with lower temperature.
Picipesbadiuswas previously put intikoyoporusA.B. De (De 1996) for its simple septa, then it
was included in the clade /Tubaefasin iP h a e 0 p o d Pi.i neelanapus(Plrs.) Zmitr. &
Kovalenko and Pi. tubaeformis(P. Karst.) Zmitr. & Kovalenkadbased on ITS+nLSU analysis
(Krtiger et al. 2006). Recently, Zmitrovich & Kovalenko (2016) defitieel genusPicipes to
substitute this cladehéy characterized this genus by lignicolous, numerous branched skeletals with
uninflated axial elements, numerous subsolid fibrohyphae in combination with small pores and
dark-colored stipe cuticle. But as tiRe. rhizophilus(Pat.) J.L. Zhou & B.K. Cuand Pi. fraxinicola
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were included in phylogentic analysis, it made the lignicolous andatdoked stipe not sufficient
features to define gentscipes(Zhou et al. 2016a).

Lineage B is tropical to subtropical taxa that merely supported by Bayesain auwdlyise
eightgene multiple dataset (Fi@). Seven new species and four previously described ones are
included in this lineage. Amonge these speciis,brevistipitatus Pi. nigromarginatusand Pi.
pumilusare substipitate and without a black cuticletba stipe.Picipesdictyopuswas initially
described from temperate forest in Juan Fernandez archipelago (Chile) (Pulgarin 2016, Palacio et al.
2017). But in the latest monographic ab®&®dlyporus it was reported as a pantropical species
(Nufez & Ryvarde 1995a). Based on morphological characters and mating type rd3ilts,
dictyopuswas considered as a complex species (Nufiez & Ryvarden 1995a, 2001). Recently, on the
basis of the specimens collected from South America and the type specimens, Pala@0¥T)a
divided specimens oPi. dictyopuscomplex into five speciesAtroporus diabolicus(Berk.)

Ry v ar dPelyporys [diabolicuderk.), Atroporus rufoatratugBerk.) Palacio, Reck & Robledo

( Polyporus rufoatratugerk.), Neodictyopus atlanticuBalacio, Grassi & Robleddleodictyopus
dictyopus (Mont.) Palacio, Robledo & Drechsi&antos [[ Polyporus dictyopusvont.) and
Neodictyopus gugliottaPalacio, Robledo, Reck & Drechsi8antos. Though these species were
not added in our phylogenetic analyses, according tphlgegenetic analysis andorphological
descriptions Palacio et al. (201provided,we thinkgeneraAtroporusRyvardenandNeodictyopus
Palacio, Robledo, Reck & Drechsi8antosshould be treated as synonymsPagipes and species

in the former two genera should be transferred fitgpes

Lineage C merely contain®i. subm&anopus in our analyses (Fg 2, 3). Picipes
submelanopuwas originally described from northeast of Qinglddetan Plateau and reported as a
terraneous species that grows on the grourRigeaforest (Xue & Zhou 2012). But based on our
own specimengRi. submelanopusan also be found in temperate region of China. Moreover, this
species can also be collected both on hardiwde.g.Berberig and softwoods (e.¢Riced).

Lineage D is well supported by the analyses using ITS+nLSU and thegeightmultiple
datasets (Fig2, 3). The only two species clustered in this lineage were recently described from
China and Korea (Zhou et al. 2016a, Tibprometaal. 2017),both of them are limited in
subtropical region. Morphologically, their black stipe, hddsidionata in dried condition,
uninflated hyphal and strongly branched skelg@tading hyphae in trama are typical characteristics
of Picipes

Favolusclade and neofavolus clade

Favolus clade and neofavolus clade, which were divided RolyporusgroupFavolus are
sister taxa that diverged at about 60 Mya from a common ancestor (Fig. 1). The divergence times
can well support the above two clades as spegéfitera. Nufiez & Ryvarden (1995a) initially [fut
alveolaris (DC.) Bondartsev & SingelR. grammocephaluBerk., P. philippinensisBerk. andP.
tenuiculus(P. Beauv.) Fr. into the groupavolusaccording to morphological analyses. White
pseudobetulinugMurashk. ex Pilat) Thorn, Kotir. & Niemela amfd mikawaiwere put into group
Admirabilis and groupMelanopus respectively (Nufiez & Ryvarden 1995a). Phylogenetically, it
revealed thaP. pseudobetulinusad closer relationships with grammocephaluandP. tenuiculus
while P. mikawaiclosely related td®. alveolaris(Kruger 2002, Sotome et al. 20L1Recetely,
group Favoluswas divided into two distinct generaz. Favolus and Neofavolusbased on the
morphological studies and phylogenetic analyses of ITS+n(Sitome et al. 2013). Based on the
analyses of Sotome et al. (2013), tAegrammocephalusomplexwas divided into two distinct
speciesviz. F. acervatusaandF. emerici(Berk. ex Cooke) Imazeki whilB. tenuiculiscomplex was
divided into threeviz. F. brasiliensis F. roseusandF. spathulatugJungh.) Lév. This conclusion has
been widely accepted mubsequent mycologists (Dai et al. 2014, Seelan et al. 2015, Sotome et al.
2016, Zmitrovich & Kovalenko 2016, Zhou et al. 2016a, Tibpromma et al. 2017, Zhou & Cui 2017).
In our present study, eleven species and an undescribed one are included in uisecfastel while
Six species are contained in the neofavolus clade.
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Almost all the species in favolus clade are restricted in tropical to subtropical regions except
F. acervatusandF. pseudobetulinug-avolus pseudobetulinus a temperate species distrigditin
boreal areas of North America, East Asia and Europe (Thorn et al. 1990, Nufiez & Ryvarden 1995a,
Schigel & Toresson 2005, Stome et al. 2011, Dai 2012). It was once treated as a member of
PiptoporusP. Karst. and then combined irRolyporusby Thorn ¢ al. (1990). Later, De (1998) put
it into genus Royoporuswith P. badius by the character lackinglampconnections. But
phylogenetic results revealed that the lack of clampnections is not a sufficient charcter to
define a genus but can be used orilyha speciesevel (Sotome et al. 2011lravolusacervatus
was mainly collected from tropical and subtropiaa¢as (Nufiez & Ryvardeb995a), but it was
recently reported in waritemperate areas of China and Japan (Sotome et al. 2013, Zhou & Cui
2017). Stome et al. (2013) considered that theray bemore additional species &favolusin
tropical areas, and this conclusion had been recently proved. Five new spediegracilisporus
H. Lee, N.K. Kim & Y.W. Lim,F. niveus].L. Zhou & B.K. CuiF. pseudemericiJ.L. Zhou & B.K.
Cui, F. septatuml.L. Zhou & B.K. Cui andr. subtropicus].L. Zhou & B.K. Cui collected from
tropical and subtropical areas of East Asere described and illustrated based on the morpholical
and phylogenetical analyses (Tibpromet al. 2017, Zhou & Cui 2017). But, afmmparingthe
ITS sequences and morphological descriptions, we findRhatibtropicusis a synonym for.
gracilisporus Because the former one was published after the later, so, we should use
gracilisporusas the correct name of this species.

Neofavolus clades is well supported in all trees and contains six species mainly collected
from temperate and subtropical areas $Rig3). Sotome et al. (2013) previously considered that all
the known species of gendieofavolusare known from temperate regions and unknown from the
tropics. However, several sampleshf mikawaiandN. alveolarisdistributed in tropical areas of
Hainan Province and Yunnan Province of China were collected (Zhou & Cui 20&@favolus
squamatuscollected from Tibet is much different from othEeofavolusspp. by its yellowish
orange squamae on the pileus and plateau distrib(my et al. 2020) For N. americanusa
temperate species collected from Connecticut of America, it has |aag@tiospores (L4 12
x3.884. 5 em, Xing et al . 2Ne@dvgluclhdesa The specimenrMAG7@ e c i
collected from Massachusetts state of America has almost the same ITS and nLSU sequences to our
present species, but because of lacking its morpholodestriptions, wecould not confirm
whether they are the same species or Naofavolus cremeoalbidus a subtropical species
originally described from Japan, it is distinct from otNeofavoluspp. in its thin and paleolored
basidiomatgSotome et al2013). But when analyzing the samples collected from Zhejiang, located
in subtropical areas of China, our specimbkas somewhat smaller basidiosporasl(87 x 3 3.8
em) than those given 1238 hempr Sgit o aNeokhwlssalt i p t
suavissimuss a special one with gilled hymenophores. It was previously treated as a n@mber
Lentinusand namedL. suavissimug-r. for a longtime (Pegler 1983, Hibbett & Thor1994,
Knudsen & Vesterholt 2012). Phylogenetiaallyses revealed that it has much closer relationships
with Neofavolusspp. than_entinusspp.(Seelan et alk015, Zmitrovich & Kovatnko 2016, Zhou
& Cui 2017).

Lentinus clade

Lentinus clade, evolved during the ritdleogene, is well supported in all trees and contains
both poroid and gilled species (Bitji 3). Six polyporoid species, which were previously treated as
members ofPolypaus group Polyporellus and members of genlentinusare included in this
clade (Fig 2, 3). It reveals that species in groBplyporellushave much closer relationships with
Lentinusthan otherPolyporus spp. Kruger (2002) proposed to combine specieshé group
Polyporellusinto genud_entinus but the new combinations were illegally published. Therefore, we
accept the names Zmitrovich (2010) and Zmitrovich & Kovalenko (2016) provided.

Phylogenetically, three subclades were presented in the lentirdes @l the four species
clustered in lineage | are with poroldymenophoresAmong these speciek, brumalis (Pers.)
Zmitr. has circular pores while other three species have angular pores. Geographically,
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longiporus (Audet, Boulet & Sirard) Zmitr. & Kvalenkomerely known from boreal areas in
Canada and Japaln, substrictugBolton) Zmitr. & Kovalenkois widespread in temperate aréa,
brumalis is common in the Northern Hemisphere while arcularius (Batsch) Zmitr. is
cosmopolitan except for the kel region (NUfiez & Ryvardei995a, Sotome et al. 2009h
addition, here are only two tropical species with portiglmenophores in lineage liLentinus
thailandensisaandL. flexipes

Species in lineage Il are with lamellate hymenophores and morphallggiceated as
members of genusentinus Among these specieks, tigrinus (Bull.) Fr. morphologically has sub
poroid hymenophore between lamellae and angular presss the entire width of the pileus,
while others aréamellaed Hibbett et al1993,Seelan et al. 2015)._entinusspp. occur from boreal
to tropical regions and are widely documented in southeastern Asia (Seelan et al. 2015). Although
L. tigrinus was reported in tropical areaSrand et al. (2011) proved. tigrinus merely has a
Eurasian ad north temperate distribution based on an ITS phylogeny and mating sRebetes,
Seelan et al. (2015) consideréd tigrinus as a sister group dPolyporellusin their fourgene
phylogeny, but with low supports. According to our phylogenetic anaysesgrinus reveals
coloser relationships with other gilled species than polyporoid ones, even though this conclusion is
merely supported in the eiggene phylogeny (Fig. 3).

Morphologically, almost all the species in this clade have central stipe wilhduatolored
cuticle, dimitic hyphal systems with generative hyphae and skieletiing hyphae, inflated hyphae
and cylindrical basidiospores (Pegler 1983, Kriiger 2Q@)tinuswas previously considered to be
derived from polyporoid species (Pegler 1988ger 1986), and thisonclusion was subsequently
validated according to the phylogenetic analyses (Hibbettigalys 1993, Hibbeti& Donoghue
1995, Ko & Jung 2002, Kruger 2002, Krugé& Gargas 2004). Recently, Seelan et al. (2015)
estimated that thenaestral hymenophoral configuration for speciet@ftinusand Polyporellus
group is circular pores, with independent transitions to angular pores and lamellae. Based on
present analysis (Fig. 3), the ancestral state for the lentinus clade is ebtimdie tropical
organisms, with a dissemination to temperate and boreal regions.

Squamosus clade

Species belonging to seven distinct gengia Datronia, Datroniella, Echinochaetg
Mycobonia Neodatronia Polyporusand Pseudofavolugre included in thequamosus clade, and
this clade is well supported in all trees except parsimony analyses (F8)s Bayesian
evolutionary analysis (Fig. 1) indicates that all these genera are congenetic and have a common
ancestor evolved during the early Paleogene. Maggfically, most members in this clade share
more or less crustate pileus or stipe although they have various morphologasdidmataand
distributionpatterns (Sotome et al. 2008).

Nine previously describeBolyporusspecies and two undescribed ones @ntained in this
clade (Fig 2, 3). Amongthese specief. hemicapnodeBerk. & Broomewas initially described
from Dolosbagey (Sri Lanka) by Berkeley & Broome, and then it was treated as a synonymy of
leprieurii (NUfiez & Ryvarden 1995a). Based aur specimens collected from China, though both
of them have greyish pore surface, similar pore size and blackRtilegyrieurii has flabelliform to
sparhulate pileus, azonate pileal surface, larger basidi88@28 81 0 ¢ m; N¥%“fTez & R
1995a) andnarrower basidiospores (45 x 22 . 5 & m; N%“fez & RyR.arden
hemicapnodehkas flat pileus with a depressed cemteinfundibuliformbasidiomatazonate pileal
surface, smaller basidia (1Z1 x 6.48 . 8 e m) and rounid/é&k 2.D3a.s8 de m)s.p
Polyporus guianensj$. leprieuriiandP. variuswere morphologically put into groudelanopus
while P. radicatusand P. squamosuwere put into grougPolyporus(Nufiez & Ryvarden 199%a
But the phologenetic analyses reveal that they havehneloser relationships witbatronia and
other five genera than species in core polyporus clade and picipes clade. Morphologically, unlike
species in the core polyporus clade, almost alPilgporusspecies in the squamosus clade have
brown to black cticles on the stipes. Based on our present specimens collected from China,
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Polyporusspecies in squamosus clade have brittle tubes and more or lesdbbsiti®matavhen
dry. These features are much different from those of species in the picipes clade.

Datroniawasestablished based on the type spebiesollis (Sommerf.)Donk. (Donk 1966).
This genus was previously proved have a close relationship witlPolyporus (Kriiger 2002,
Binder et al2005, Sotome et al. 2008, Ghobiddjhad& Dai 201Q Justo& Hibbett 2011 Sotome
et al. 2013 Dai et al. 2014Seela et al.2015,Zmitrovich & Kovalenko 2016). Recently, Li et al.
(2014) divided this genus into three distinct gengra Datronia, Datroniella and Neodatronia
based on the taxonomic and phylogenetioalyses. AlthoughDatronia, Datroniella and
Neodatroniaproduce resupinate to sesdiasidiomatabrown context, tissues becoming black in
KOH and brownish skeletal hyphae (Li et al. 2014), their dimitic hyphal system with clamped
generative hyphae antlick-walled skeletebinding hyphae, cylindrical basidiospores and white
rotting habit are similar to those Bblyporus(Nufiez & Ryvarden 1995a, 2001, Sotome et al. 2008,
Li et al. 2014). Sotome et al. (2008) considered that the presence of the stgpenaglbhnot be a
sufficient character to morphologically characterize a phylogenetically differentpatigore
genus.

Pseudofavolusis a distinct genus characterized by the dimidiatesidiomatawith a
contracted base, tessulate upper surface, thinxdpbtesidiomatebecoming hard and brittle upon
drying, cylindrical b a s itrapicab disprilbutioa NUAkzo&nRyvandent h a n
1995a). However, Corner (1984) rejectedeudofavolusas a segregate genus for its dextrinoid
hyphae, dendrohyphidia, lardgmsdospores and thin context couédso be found irPolyporus
Phylogenetic analyses also reveaRskudofavoluss closely related téolyporus(Kriiger 2002,
Sotome et al. 2008, Krigé& Gargas2010). In our present sutdi2seudofavolusiested in the
squamoss clade with moderate support (58 3). Pseudofavolus cucullatylont.) Patouillard
was transferred int®olyporusas a variety undd?. miqueliiMont. (Corner 1984). Kriger (2002)
and Kriger& Gargas (2010) also supported the opinion Bsdudofavals should be included in
Polyporus but they prefer to choodeolyporus curtipegBerk. & M.A. Curtis) Ryvarden as the
valid name foPs. cucullatusn Polyporus

Mycoboniais a genus with hydnoid hymenium thestablishedy Patouillard (Julich 1976).

It was previously treated as a memberTbklephoraceae (Donk 1957) atien putinto family
Polyporaceae (Singer 1988Corner (1984) consideretthat Mycoboniahas a close relationship
with Pseudofavoluand treated\. flava (Sw.) Pat(the type species dflycobonig as a variety of
Ps. miqueliiwithout poresKriiger & Gargas (2010) proposed thhethymenophore d¥l. flavais
reduced to a flat surface as in corticioid and thelephoroid fungi, and the pore walls appear to have
become isolated hyphal peg faseec While the brittle basidiomatain dried condition,
basidiospores and basidia sizedvbfflava are similar to those d?. squamosuand several other
species in squamosus cla@ériger 2002, Kruger& Gargas 2010). Recentlyl. flava was
transfered intd?olyporusas a subspecies Bf curtipes(Krtiger 2002, Kriige& Gargas 2010). But
according to the phylogenetic analysé4, flava seems to be a distinct species far frés
cucullatus Hence, we prefer to trelt. flavaandPs. cucullatuss two diffeent species.

Echinochaetas a genus describday Reid (1963) basedn the type species. megalopora
(Mont.) Reid (=E. brachyporaMont.) Ryvarden)This genus is characterized bgsidiomatavith
a laterally short stipke base, pileus velutinate espaly near the attachment, angular to
hexagonal pores, dimitic hyphal system with clamped generative hyphae and dextrinoid arboriform
skeletebinding hyphae, spinulose setoid elements on pileal surface and hymenium, cylindrical
basidiospores, tropical tsubtropical distribution and white rottiftabite (Ryvarder®& Johansen
1980, Nufiez & Ryvarden 1995a, 2001). Phylogenetic analyses prove&dhiabchaetespp.
always cluster with species Bfatronia, Mycoboniga Polyporusand PseudofavolugKriger 2002,
Saome et al. 2008, Krugek Gargas 2010, Binder et al. 2018)orphologically,Echinochaetas
similar to Polyporuswith laterally stipitatebasidiomatabecoming brittle upon drying, similar
hyphal characters armylindrical basidiosporeBoth Corner (1984and Singer (1986) previously
treatedEchinochaetas a synonym dPolyporus
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In this study, species in squamosus clade reveals to have a common ancesaqiciyd
diversified into different forms ofbasidiomatawith poroid or hydnoid hymeniums during
PaleogeneRecently, Zmitrovich & Kovalenko (201@&nd Zmitrovich (2018)ransferred speciexf
Datronia, Datroniellaand Mycoboniain squamosus clade in@erioporus a genus established by
Quélet based on the type speci€@ssquamosugHuds.) Quél. Theyxharacterized this genus by
polyporoid to trametoid hymenium, dimitic hyphal system with inflated axial skeletals and
arboriform branching, fusoid basidiospores with navicular or humpbacked tendency (Zmitrovich &
Kovalenko 2016). Though the evolutionaryng supports the sugmosus clade as an individual
genus, Zhao et al. (2016, 2017) declared that divergence times should be not used on polyphyletic
groups. Morever, speciesn this clade are morphologically different from each other.isthis
study, we ®gggestretaining the gener®atronia, Datroniella, Echinochaete Mycobonia and
NeodatroniaandkeepingPolyporusspecies in the squamosus clade in gdtalgporusuntil more
evidences are found.
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