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Two new corticioid species, Hyphoderma sinense and H.
floccosum (Hyphodermataceae, Polyporales), from
southern China

GUAN Qian-Xin  ZHAO Chang-Lin®

College of Biodiversity Conservation, Southwest Farestry University, Kunming, Yunnan 650224, China

Abstract: Two new corticioid fungal species, Hyphoderma sinense and H. floccosum from Yunnan
Province, southwestern China, are proposed based on a combination of morphological features
and molecular evidence. Hyphoderma sinense is characterized by the resupinate basidiomata
with smooth hymenial surface, presence of encrusted and moniliform cystidia, and cylindrical to
allantoid basidiospores (8-11.5%3-5um). Hyphoderma floccosum is characterized by the
farinaceous hymenial surface, tubular cystidia and leptocystidia, and ellipsoid to allantoid
basidiospores. Sequences of |T5+nlSU nrRNA gene regions of the studied samples were
generated and phylogenetic analyses were performed with maximum likelihood, maximum
parsimony and Bayesian inference methods. The phylogenetic analysis based on molecular data
of ITS+nLSU sequences showed that two new species clustered into the genus Hyphoderma, in
which H. sinense grouped with H. transiens, and H. floccosum grouped with a clade comprising H.
pinicola, H. setigerum and H. subsetigerum. The new taxa are described, illustrated and
compared with morphologically similar species. An identification key to 23 accepted species in
China is pravided,.
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INTRODUCTION

Hyphoderma Wallr, was typified by H.
setigerum (Fr.) Donk {Donk 1957), which is
characterized by the resupinate to
effuse-reflexed basidiomata with ceraceous
consistency, and smooth to tuberculate or
hydnoid hymenophore and a monomitic
hyphal structure (rarely dimitic) with clamp
connections on generative hyphae, presence of
suburniform to

cystidia or not, basidia

subcylindrical and cylindrical, ellipsoid to
subglobose, smooth, thin-walled basidiospores
(Wallroth 1833; Bernicchia & Gaorjon 2010).
Currently, about one hundred species have
been accepted in Hyphoderma worldwide
(Wallroth 1833; Donk 1957; Reid 1965; Berthet
& Boidin 1966; lilich 1974; Eriksson &
Ryvarden 1975; Lindsey & Gilbertson 1977;

Burdsall & MWNakasone 1583; Vries 1987;
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Hjortstam et al. 1988; Wu 1990; Boidin & Gilles
1991, 1594, 2004; Bernicchia 1993; Wu 19973,
1997b; Larsson 1998; Gilbertson 2001; Dai et
al. 2004; Gilbertson 2004;
Hjortstam & Ryvarden 2005, 2007; Nakasone
2008; Wu et ol 2010; Singh et al. 2010;
Priyanka & Dhingra 2012; Telleria et ol. 2012;
Yurchenko & Wu 2014a, 2014b, 2015; Kaur et
al, 2015; Baltazar et al. 2016; Martin et al.
2018; Ma et al, 2021).

Molecular studies regarding to Hyphoderma

& Hemmes

were employed, and based on the internal
transcribed spacer (ITS) regions and the large
subunit nuclear ribosomal RNA gene (nLSU)
(2007)
classification of corticioid fungi, in which H,

sequences, Larsson revealed the
ohtusum ). Erikss. and H. setigerum clustered
into family Meruliaceae Rea and grouped with
(Bres.) A. Strid.

Telleria et ol. (2012) discussed the relationships

Hypochnicium polonense
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within the closely related taxa in Hyphoderma
and proposed a new species, H. macaronesicum
Telleria, M. Duefias, Beltran-Tej, Rodr-Armas &
M.P. Marti growing on Plocomo pendula.
Binder et al. (2013) presented the molecular
studies employing multi-gene datasets [5.85,
nL5U, translation elongation factor 1-a (TEF1)
gene, mitochondrial rRNA gene seguences
(mtSSU), the second-largest subunit of RNA
polymerase Il (RPB2) and the largest subunit of
investigate the

within  the

Polyporales, in which H. cremeoalbum (Hohn.

RNA polymerase II] to
phylogenetic relationships
& Litsch.) Jilich and H. setigerum placed inside
of Hyphodermataceae liilich and were nested
into the residual polyporeid clade. Yurchenko
B Wu (2014a) deeply studied Hyphodermao
setigerum complex and showed that H.
pinicola Yurchenko & Sheng H. Wu represented
a species belonging to H. setigerum complex.
Floudas & Hibbett (2015) focused on the genus
Phanerochaete P. Karst. using a four gene
revealed that H. setigerum
grouped with H. litschaueri (Burt) 1. Erikss. & A.
Strid, H. medioburiense (Burt) Donk and H.
mutatum (Peck) Dank belonging to the family

dataset and

Hyphodermataceae. A revised family-level
classification of the Palyporales revealed that
four Hyphodermao species nested into the
residual polyporoid belonging to
Hyphodermataceae and grouped with three
Karst.,
Physisporinus P. Karst. and Rigidoporus Murrill
(lusto et al. 2017).

Recently, we collected two undescribed

clade

related genera  Meripilus P

taxa from Yunnan Province, P.R. China, that

could not be assigned to any known species.

Morphological and molecular phylogenetic
evidence supported the recognition of the two
new species within Hyphoderma, based on the
internal transcribed spacer (ITS) regions and
the large subunit nuclear ribosomal RNA gene

(nLSU) sequences.

1 MATERIALS AND METHODS

1.1 Morphology

The specimens studied are deposited at
the herbarium of Southwest Forestry
University (SWFC), Kunming, Yunnan Province,
PR. China. Macromorphological descriptions
are based on field notes. Colour terms follow
Petersen (1996).

were abtained from the dried specimens, and

Micromorphological data

observations under light microscope follow Dai
{2010). The following abbreviations were used:
KOH=5% potassium hydroxide, CB=Cotton Blue,
CB—=acyanophilous, IKI=Melzer's reagent, IKl—=
both
spore length (arithmetic average for all spores

inamyloid and indextrinoid, L=mean
measured), W=mean spore width (arithmetic
average for all spores measured), Q=variation

in the L/W ratios between the specimens

studied, n (a/b)J=number of spores (a)
measured from given number (b) of
specimens,
1.2 Molecular phylogeny

CTAB rapid plant genome extraction

kit-DN14 (Aidlab Biotechnologies Co., Ltd.,
Beijing) was used to obtain genomic DNA from
dried
manufacturer’'s instructions that a small piece

specimens, according to the
of dried fungal specimen (about 30mg) was
ground to powder with liquid nitrogen. The
powder was transferred to a 1.5mL centrifuge

EIEE 449
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tube, suspended in 0.4mL of lysis buffer, and
incubated at 65°C in a water bath for 60min.
After that, 0.4mL phenol-chlorofarm (24:1) was
added to each tube and the suspension was
shaken vigorously. After centrifugation at
13 000r/min for Smin, 0.3mL of supernatant
was transferred to a new tube and mixed with
0.45mL of binding buffer. The mixture was then
transferred to an adsorbing column (AC) for
centrifugation at 13 000r/min for 0.5min.
Then, 0.5mL of inhibitor removal fluid was
added in AC for a centrifugation at 12 000r/min
for 0.5min. After washing twice with 0.5mL of
washing buffer, the AC was transferred to a
clean centrifuge tube, and 100mL elution
buffer was added to the middle of adsorbed
film to elute the genome DNA. ITS region was
amplified with primer pair ITS5 and ITS4
(White et al. 1990). Nuclear LSU region was
amplified with primer pair LROR and LR7
(http://www.biology.duke.edu/fungi/mycolab/
primers.htm). The PCR procedure for ITS was
as follows: initial denaturation at 95°C for
3min, followed by 35 cycles at 94°C for 40s,
58°C for 455 and 72°C for 1min, and a final
The PCR

procedure for nLSU was as follows: initial

extension of 72°C for 10min.
denaturation at 94°C for 1min, followed by 35
cycles at 94°C for 30s, 48°C 1min and 72°C for
1.5min, and a final extension of 72°C for
10min. The PCR products were purified and
Kunming Tsingke
Limited
Kunming, Yunnan Province, P.R. China. All

directly sequenced at

Biological Technology Company,
newly generated sequences were deposited at
GenBank ({Table 1).

Sequences were aligned in MAFFT 7

450 EZER

(https://mafft.cbre.jp/alignment/server/) using
the “G-INS-i" strategy for ITS+nlLSU, and
manually adjusted in BioEdit (Hall 1999). The
dataset align firstly and then combine ITS and
nlSU sequences with Mesquite. Alignment
datasets were deposited in TreeBase (submission
1D 27484). Climacocystis borealis (Fr.) Kotl. &
Pouzar and Diplomitoporus crustulinus (Bres.)
Domanski were selected as an outgroup for
phylogenetic analysis of ITS+nLSU phylogenetic
tree (Fig. 1) followed previous study (Justo et
al. 2017).

Maximum parsimony analysis was applied
to the ITS+nLSU dataset sequences. Approaches
to phylogenetic analysis followed Cui et al
(2019), and the tree construction procedure
in PAUP* wversion 4.0b10
(Swofford 2002). All characters were equally

was performed

weighted and gaps were treated as missing
data. Trees were inferred using the heuristic
search option with TBR branch swapping and
1000 random sequence additions. Max-trees
were set to 5 000, branches of zero length were
collapsed and all parsimonious trees were
saved. Clade robustness was assessed using a
bootstrap (BT) analysis with 1 000 replicates
(Felsenstein 1985). Descriptive tree statistics
tree length (TL), index (Cl),
retention index (RI), rescaled consistency index
(RC), and homoplasy index (HI) were calculated
for each

consistency

maximum  parsimonious  tree
generated, Datamatrix was also analyzed using
likelihood (ML)
RAxML-HPC2 through the Cipres

Gateway (www.phylo.org, Miller et al. 2009).

maximum approach with

Science

Branch support (BS) for ML analysis was
determined by 1 000 bootstrap replicates.
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Table 1 List of species, specimens and GenBank accession numbers of sequences used in this study

Species name Specimen No. GenBank accession No, References

ITS nlSsu
Climacocystis borealis FD-31 KP135308 KP135210 Justo et al. (2017)
Diplomitoparus crustulinus FD-137 KP1352909 KP135211 Justo et al. (2017)
Hyphoderma amoenum Us0 286622 HES77030 - Telleria et al. (2012}
Hyphoderma assimife CBS 125852 MHER3BOB MHE875272 Vu et ol (2019)
Hyphoderma cremeoalbum NH 11538 Dag77492 DOBE77492 Larsson (2007)
Hyphoderma definitum GEL 2898 - Al406505 Yurchenka & Wu (2014b)
Hyphoderma definitum NH 12266 DO6TT493 DOGE77493 Larsson (2007)
Hyphoderma fissuratum ClLihao 6731 MT751331 MT?91335 Ma et al, (2021)
Hyphoderma fissuraturn ClZzhao 6726 MT791330 MT791334 Ma et ai. {2021)
Hyphoderma floccosum CLZhao 17129 MW 301643 MW293733 Present study
Hyphoderma floccosum Clzhao 17296 MW301656 MW293736 Present study
Hyphoderma floccosum ClZhao 16492 MW3I01ERE MW293734 Present study
Hyphoderma floccosum ClZhao 17215 MW301687 MW293733 Present study
Hyphoderma floccosum Clzhao 17079 MW3I01685 — Present study
Hyphoderma floccosum CLlZhao 17065 MW301634 = Present study
Hyphoderma gronuliferum KHL 12561 INT10545 JNT10545 Yurchenko & Wu (2014b)
Hyphoderma inerustatum KHL 6685 — AYEBGEEE Yurchenks & Wu (2014h)
Hyphodermua litschaueri MH 7603 00677496 DQB7 7486 Larssan (2007)
Hyphoderma litschauweri FP-101740-5p KP135295 KP135219 Floudas & Hibbett (2015)
Hyphoderma macaronesicum MA:Fungi: 16099 HES77027 - Yurchenko & Wu (2014b)
Hyphodermo macaronesicum TFC:Mic.15981 HES77028 2 Yurchenko & Wu (2014h0)
Hyphodermao medicburiense NH 10950 DOET7497 DOB774587 Larsson (2007)
Hyshoderma monififorme Wub211-42 KCo2E2B2 KCo928283 Yurchenko & Wu (2015)
Hyphoderma maoniliforme Wu 0211-46 KC92R284 KCO23285 Yurchenko & \Wu (2015)
Hyphoderma moponshanense CLlZhao 5498 MT791329 MT791333 Ma et al. {2021)
Hyphoderma moponshanense ClLhao 6493 MT731328 MT791332 Ma et af, (2021)
Hyghoderma nemarale TNM F3531 Ki8a5183 KIB85184 Yurchenks & Wu (2015)
Hyphodermao nemerale Wu 9508-14 KC928280 KCo28281 Yurchenko & Wu (2015}
Hyphoderma nudicephalum Wu 9307-29 Al534269 — Nilsson et ol. (2003)
Hyphoderma nudicephalum Wu 9508-225 Al534268 = Nilsson et ol. (2003)
Hyphoderma ablusiforme KHL 1464 INS72509 - Yurchenko & Wu (2014h)
Hyphoderma obtusiforme KHL 11105 ING72910 =3 Yurchenko & Wu (2014h)
Hyphoderma obtusum 1517804 - Af586670 Yurchenko & Wu (2014b)
Hyphoderma occidentale KHL 8459 - AYSEE6T4 Yurchenko & Wu (2014h)
Hyghoderma occidentale KHL 8277 DO677499 DOR774599 Larsson (2007)
Hyphodermao paramacaronesicum MA:Fungi:B87736 KCa843599 KF150074 Martin et @i, [2018)
Hyphoderma paramacaronesicum MA:Fungi 87737 KC284405 KF150073 Martin et al. (2018)
Hyphoderma pinicola Wu 0108-32 Ki885181 Ki885182 Yurchenko & Wu (2014b)

To be continued

EIEE 451
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Hyphoderma pinicola Wu 0108=36
Hyphoderma prosopidis E09/58-9
Hyphoderma rasegcremeum NH 10545
Hyphoderma setigerum FCLG 1200
Hyphoderma setigerum FCUG 1688
Hyphoderma sinense CLZhao 7963
Hyphoderma sinense ClLZhao 17311
Hyphoderma sinense ClLZhao 8228
Hyphoderma sinense ClZhao 7981
Hyphodermao subsetigerum Wu 9304-18
Hyphoderma subsetigerum Wu 9202-15
Hyphodermo subtestaceum HHB11620
Hyphodermo subtestaceum CFMR MIL1536
Hyphoderma transiens MH 12304
Hyphoderma varialasum CBS 734,91
Hyphodermo variolosum CBS 735.91
Hypochnicium cremicolor CBS 208.54
Hypechnicium erfkssoni] MH 9635
Hypochnicium geogenium NH 10910

Hypochnicium geagenium

Hypochnicium michelii

MA-Fungl 48308
MA Fungi 79155

Hypachnicfum punctufotum FP101608sp
Hypachnicium sphoerosporum RLG15138sp
Hypochnicium wakefieldioe MA-Fungi 7675
Physisparinus subcrocatis Dai 15917
Physisporinus subcrocatus Dai 12800
Physisporinus tibetfcus Cui 9588
Physisporinus tibeticus Cui 9518
Rigidoporus eminens Dai 17200

Rigidoporus undatus

Miettinen-13591

Table I continued

KCazgirg KCH28279 Yurchenko & Wu (2014b)
HE577029 — Yurchenko & Wu (2015)
= AYSBERTZ Yurchenko & Wu (2014b)
Al534273 - Miisson et gf, (2003)
Al534272 =i Niisson et gi. (2003)
MW30167%9 MW 293730 Present study
MW301682 MWN293732 Present study
MW301681 - Present study
MW301680 MW293731 Present study

A1534277 == Nilsson et of. (2003)
Al534278 - Nilsson et af, (2003)
GO409521 — Yurchenko & Wu (2014b)
GO4AD9522 — Yurchenko & Wu (2014b)
DA&T7S04 DOATFTE04 Larsson {2007)
MHE62320 MHE735852 Vuer al. (2019)
MHE62321 MHE73953 Vu et al. (2019)
MH857234 MHEG68826 Vuet al. (2019)

DAGT 7508 DOe7 7508 Larsson {2007)
DORT7509 DOB77509 Larssan (2007)
FN552534 IN938576 Telleria et al. (2010)
MR113742 NGOEDE3S Telleria et al. {2010)
KYD48827 KY348860 lusto et ol (2017)
Kv348803 KYJI48861 Justo eral, (2017)
FMN552531 IN938577 Telleria et al, (2010}
K¥131870 KY131926 Wu et al. {2017)
KY131869 KY131925 Wu et al. (2017)
KY131873 KY131929 Wu et ol {2017)
KY131872 KY131928 Wu et ol (2017)
MT279690 MT279911 Wu et ol. [2017)
K¥248731 KYS48870 lusto et al. (2017)

MriModeltest 2.3 (Nylander 2004) was
used to determine the best-fit evolution model
for each data set for Bayesian inference (BI). BI
was calculated with MrBayes 3.1.2 with a
general time reversible (GTR+I+G) model of
DMNA substitution and a gamma distribution
rate variation across sites (Ronquist &
Huelsenbeck 2003). Four Markov chains were

run for 2 runs from random starting trees for 3

452 EEERE

million generations for ITS+nLSU (Fig. 1). The
first one-fourth generations were discarded as
burn-in. A majority rule consensus tree of all
remaining trees was calculated. Branches were
considered as significantly supported if they
received maximum likelihood bootstrap value
(BS}>75%, maximum parsimony bootstrap
(BT)>75%, or
probabhilities (BPP)>0.95.

value Bayesian posterior
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| Hyphodenne foccosum Clihag 17179
Hyphaderma foccosum CLEheo 17296
Hyphoderma floccosum CLEhpe 16992
55/100/1.00 } Hyphoderma floccosum Clzhao 17215
Hyphoderao floccosum ClZhao 17079
WG LA | pyohoderms floccosum CLEhan 17065
AIOULOEN,, | b ehederma Subsstiger W 9202-15
L[ bipphioderais subzetigeruny W 930418
l Hyphodenmo sengerum FOUMG 1688
Hyghiocier i sefgerum FOUG 1200
— Mpmhoderma giticals W 0108-35
BEECD.59 L fyphoderin pinigoks Wo 0108-32
00 f Hyphoderma mopenshanense C17kac BES3
Rmarerme monandianeese Ol Thao 5198
Nyohoderme sudicep o Wo 9500225
'ﬂﬂﬂﬁmﬁ[ Hyohodermo sudicep ol W 9307-29
iﬂﬂflﬂﬂ.r'l.ﬂﬁ[ Hpphoderm e flsohaue FP-L01T40-52
L. Hyphadermiz fscharert MH 7603
1G0E /095 | I Hyphoderma monififasme Wo 021142
W 100 00 Hhioda e oniifenme Wa 0211-06
71— Hyphotermo definiteny kd 17266
AP~ L ppphoiesne definiunt GF| 7895
S4/96/1.00 Hyphodermy ocodsntods KHL#S 7F
Hyphoderma oooidentole KHL BA6SG
(— Hyphoderi cremetafbin KH 11538
Hyphoderma nemmais TN FZ031
ssfmwﬂ'ﬁi: Myphoderma nemargie WU 250814

Hyghogermg maeoranesioum WA ungl 1609
/A0 HyHraderd 2ornmacor cesicut MATunjiE7 736
AO095/1,90 Hyphoderna ngramacoronesicur MAFung L BTFET

EF/TRA0.56

Hyphodermataceae

|_ Hyphederma mecoromesicim TRCAIC 15581
Hyphaderma prosopidis E0G/559
55 —— Huphodenmae granuifzrem KHL 12561
Myphoderma ncrusiatem KHL 6685
Hughometma subrestoeeud CFMR RILLS 36
POERM0.95 " Hyphodfer me sebiestaccum CFMR HHBL1SID
Hyphoderma sinense CLIhan 7963
Hyphoderme simense Clinac 79561
Hyphoderma sinensg CLZhao 17811
Hyphoderma sinense CLZhao 228
Hyphadermo rramsens NH 123904
| Hyohodfarme gmeenum LSO 28060
Fa1f | fryphiodesma oftusforme AHL 1LIRS
0997100 Wyphodermy sbiusifonme KHL 1464
Riyanogermea medinburense NH 10950
Hyphoderma roseccremsum NH LDS45
Q07T Hyphoderma fissurohem ClZhan 6731
26/72/1.00 Hpphnderma fssra e CLhao 6726
Hyphpderma ossirmie CBS LI5R51
Hypfodumo o tusum JS 17804
00 LOWAD0, Hynroderma variatosur CBS 735 91
Hyphoderso voripiogur CBS 734,91
100/000/8.00 | Fhwsisporinus subcroconss Dsi 12800
100100/ R000 1 prysis pariius sibcroeotss Dal 15917
PRSP0 s oiedons CUl9sEs

R 306200499 1004100 Prasisparinus Bhetcys Cul 9518

I: Figudoporys undarus ldistinen 13551

T RTEATRE]

Rigidogorvs eranens Dai 17200

THRiFA 00 Hypochaiwm penchulaium FRLI1EEsp
?17”3-'1-05 Myt wokefefdne A FUrg 7675
93/E4/L00 Hiypochnichun: cremicolor CBS 109,54

G445200.00 - Wypochnigiime edfhssonl NH Qa5

QEII.DDI-— Hypochnicikam goegenium hMa-Fung 23308
— Hypanchalrium geageniunm NH 10810
100/84/1.00 Pa/13/0 35 Hypochiritm sahaeraspanm RLG151385p
Hypochnicim michedi MA& Fung 79155

:_|: Dipfomitaporus prestlkngs FO-137
e pstis Bangetis FO-31 e

Folyporales

100/160/1.00

1C0/2EL0D

Meruiacese

Pedoscyphacese

e

50
Fig. 1 Maximum parsimony strict consensus tree illustrating the phylegeny of two new species in Polyporales
based on IT5+nlLS5U seguences. Branches are [abeled with maximum likelihood bootstrap value>70%,
parsimony bootstrap value>50% and Bayesian posterior probabilities=0.95, respectively,
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2 RESULTS

2.1 Molecular phylogeny

The ITS+nLSU dataset (Fig. 1) included
sequences from 68 fungal samples representing
41 taxa. The dataset had an aligned length of
2 080 characters in the dataset, of which 1 244
characters are constant, 135 are variable and
parsimony-uninformative, and 701 are
parsimony-informative. Maximum parsimony
analysis yielded 107 equally parsimonious tree
(TL=3 153, CI=0.4050, HI=0.5950, RI=0.7034,
RC=0.2849). Best model for the |TS+nlSU
dataset estimated and applied in the Bayesian
[lset nst=6,

analysis was GTR+I+G rates=

invgamma; prset statefregpr=dirichlet
(1,1,1,1)]. Bayesian analysis and ML analysis
resulted in a similar topology to MP analysis
with an average standard deviation of split
frequencies=0.009632 (BI).
The phylogeny (Fig. 1)
ITS+nLSU seguences in Polyporales

demonstrated that two new Hyphoderma

inferred from

species nested in the family Hyphodermataceae,
in which H. floccosum grouped with a clade
comprising H. pinicola, H. setigerum and H.
subsetigerum Sheng H. Wu. Another new
species H. sinense clustered with to H.
transiens (Bres.) Parmasto.
2.2 Taxonomy
Hyphoderma sinense C.L. Zhao & Q.X. Guan,
Figs. 2, 3

MycoBank MB838137

Holotype. China. Pravince,
Honghe, Pingbian County, Daweishan National
Nature Reserve, 22°53'45"N; 103°35'37"E, alt.

1990m, on fallen angiosperm branch, 1 Aug

Sp. NOV.

Yunnan
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2018, CLZhao 17811 (SWFC).

Fig. 2 Basidiomata of Hyphoderma sinense

(holotype). Bars: A=2cm; B=1mm.

b ©

Sy = —
S

-
=
-+

Fig. 3 Microscopic structures of Hyphoderma sinense
(holotype). A: Basidiospores; B: Basidia and
basidioles; C: Cystidia; D: A section of hymenium.
Bars: A-D=10um.
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Etymology. sinense (Lat.): referring to the
locality (China) of the specimens.
body.
resupinate, adnate, ceraceous when fresh, turn

Fruiting Basidiomata annual,
to membranaceous upon drying, without odor
or taste when fresh, up to 14cm long, 2cm
50-150pum thick,

smooth, white to cream when fresh, cream on

wide, Hymenial surface
drying. Sterile margin narrow, white to cream,
0.3cm wide.,
Hyphal  structure. Hyphal  system
monomitic, generative hyphae with clamp
connections, colorless, thick-walled, frequently
branched, interwoven, 2.5-4.5um in diameter,
IKl=, CB—; tissues unchanged in KOH.
Hymenium. Cystidia of two types: (1)
encrusted cystidia, rare, colorless, encrusted by
18.5-38x6-11um; (2)

cystidia common, colorless, 30-60.5x6-10pm.

crystals, maniliform

Basidia clavate to subcylindrical, median
slightly constricted to somewhat sinuous, with
4 sterigmata and a basal clamp connection,

with oil drops, 20.5-34x6-9.5um.

Spores. Basidiospores cylindrical to
slightly allantoid, colorless, thin-walled,
smooth, with oily contents, [Kl-, CB-,

(7.5-)8-11.5(-=12)%3-5(=5.5)um,
W=4.35um, Q=2.08-2.31 (n=120/4).

Additional specimens examined. China.
Yunnan Province, Xingping County,
Mopanshan MNational Forestry Park,
23°57°42"N; 101°57'41"E, alt. 2 130m, on fallen
angiosperm branch, 19 Aug 2018, CLZhao 7963
(SWFC), CLZhao 7981 (SWFC); Cha Ma Ancient
Road 23°58'37"N; 101°31'53"E, alt.
2 360m, on fallen angiosperm branch, 21 Aug
2018, CLZhao 8228 (SWFC).

=9.69um,

Yuxi,

spot,

Hyphoderma floccosum C.L. Zhao & Q.X. Guan,
Figs. 4, 5
MycoBank MB838138
China.
Wenshan, Pingba Town, Wenshan National
Nature Reserve, 23°19'32"N: 104°40'32"E, alt.
2 480m, on fallen angiosperm branch, 28 July
2019, CLZhao 17129 (SWFC),

Etymology. floccosum (Lat.): referring to

Sp. Nov.

Holotype. Yunnan  Province,

the flocculence hymenial surface.
body.
resupinate, ceraceous when fresh, turn to

Fruiting Basidiomata annual,
brittle upon drying, without odor or taste, up
to 12cm long, 2.5cm wide, 50-200um thick.
Hymenial surface farinaceous, white to cream
when fresh, cream upon drying, with age
initially discontinuous. Sterile margin narrow,

white, 0.2cm wide,

Fig. 4 Basidiomata of Hyphoderma floccosum
(holotype). Bars: A=2cm; B=1mm.
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Fig. 5 Microscopic structures of Hyphodermao
Hoccosum (holotype). A: Basidiospores; B: Basidia
and basidioles; C: Tubular cystidia; D: Septate
cystidia; E: A section of hymenium, Bars: A-E=10pm.

Hyphal  structure. Hyphal  system
monomitic, generative hyphae with clamp
connections, colorless, thin-walled, frequently
branched, interwoven, 2.5-5um in diameter,
IKl=, CB—; tissues unchanged in KOH.

Hymenium. Cystidia of two types: (1)
septate cystidia colorless, thick-walled, larger,
presence of clamped septa with abundant
encrustations, 60-161x5.5-10um; (2) tubular
37.5-100x
4-8.5um. Basidia clavate to subcylindrical,
with 4
sterigmata and a basal clamp connection, with
oil drops, 16-28=4—6um.

Spores.

cystidia, colorless, thin-walled,

constricted, somewhat sinuous,

Basidiospores  ellipsoid to
allantoid, colorless, thin-walled, smooth, with
oil drops, IKl-, CB—, 6-9.5(-10}x3—4.5(-5)um,

L=7.64um, W=3.65um, Q=1.94-2.21 (n=180/6).
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Additional specimens examined. China,
Yunnan Province, Wenshan, Pingba Town,
Wenshan National Nature Reserve, 23°18'42"N;
104°42'37"E, alt. 2 480m, on fallen angiosperm
branch, 26 July 2019, CLZhao 16492 (SWFC); 28
July 2019, ClZhao 17065 (SWFC), CLZhao
17079 {SWFC), CLZhao 17215 (SWFC), CLZhao
17296 (SWFC).

3 DISCUSSIONS

Phylogenetically, the family-level

classification of the Polyporales employed
nrLSU, nriTS, and rpbl genes, in which four
species, Hyphoderma litschaueri, H.
medioburiense (Burt) Donk, H. mutatum (Peck)
Donk and H. setigerum, clustered into family
within  the

polyporoid clade (Justo et al. 2017). In the

Hyphodermataceae residual
present study, H. sinense was sister to H.
transiens and H. floccosum grouped with a
clade comprising H. pinicola, H. setigerum and
H. subsetigerum, based on ITS+nLSU seguence
data (Fig. 1). However, morphologically, H.
transiens differs from H. sinense by its
odontoid hymenial surface with grayish white
to pale orange hymenophore and subcylindrical
(63-76x9.4-11.8um;
Parmasto 1968). Hyphoderma pinicola differs

to cylindrical cystidia
from H. floccosum by its chalky white, minutely
warted hymenial surface with porulose

hymenophore, and larger basidiospores
(13-16%4—-4.5um); in addition, it grows on the
coniferous tree (Yurchenko & Wu 2014b). H.
setigerum differs in its smooth to tuberculate
hymenophore with white to yellowish to

ochraceous hymenial surface and presence of
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fimbriate margin, in addition, this taxon is
distributed in Northern Europe (Bernicchia &
Gorjon 2010); H. subsetigerum differs in its
grandinioid hymenophore with white to ivory
yellow hymenial surface and smaller
basidiospores (6-8x2.8-3.2um; Wu 1997a).
Morphalogically, Hyphoderma litschaueri,
H. moniliforme (PH.B. Talbot} Manjon, G.
Moreno & Hjortstam, H. nemorale K.H. Larss.,
H. paramacaronesicum Telleria, M. Duefas, 1.
& M.P. Martin and H.
prosopidis (Burds.) Telleria, M. Duenas & M.P.

Fernandez-Lopez

Martin are similar to H. sinense on the basis of
the character by having moniliform or apically
maoniliform cystidia. However, Hyphoderma
litschaueri differs from H. sinense by having
tuberculate hymenial surface and larger
moniliform cystidia (60-100x6-8um; Eriksson
& Ryvarden 1975); H. moniliforme is separated
from H. sinense by cracking hymenial surface
and larger cystidia (50-B0x6-8um; Hjortstam
et al. 1988): H. nemorole differs in its thin-walled
generative hyphae and larger basidiospores
(10.4-14.4x5.4-6.2um; Larsson 1998), H.
paramacaronesicum differs from H. sinense by
having larger maoniliform cystidia (70-124x
8-13um) and basidiospores (12-15x5.5~7um;
Martin et al. 2018); H. prosopidis differs in
slightly tuberculate hymenial surface and
larger basidiospores (9—12x5.5-8.5um; Telleria
etal. 2012).

Hyphoderma medioburiense (Burt) Donk,
H. occidentale (D.P. Rogers) Boidin & Gilles and
H. reseocremeum (Bres.) Donk are similar to H.
leptocystidia cystidia.

floccosum in  having

However, H. medioburiense differs from H.

floccosum by having slightly tuberculate
hymenial surface and larger basidiospores
(11-15x4-5um; Donk 1957); H. occidentale
differs in its porulose hymenial surface and
larger basidiospores (12-14x4.5-5um; Boidin
& Gilles 1994).

Hitherto 23 species of Hyphoderma were
recorded in P.R. China, H. acystidiaturmn Sheng
H. Wu, H.
cremecalbum, H. cremeum Sheng H. Wu, H.
definitum (H.S. Jacks.) Donk, H. densum Sheng
H. Wu, H. fissuratum C.L. Zhao & X. Ma, H.

floccosum, H. litschaueri, H. medioburiense, H.

clavatum Sheng H. Wu, H.

microcystidium Sheng H. Wu, H. moniliforme,
H. mopanshanense C.L. Zhao & X. Ma, H.
nemarale, H. obtusiforme 1. Erikss, & A. Strid,
H. pinicala, H. rimulosum Sheng H. Wu, H.
setigerum, H. sibiricum (Parmasto) J. Erikss. &
A. Strid, H. sinense, H. subclavatum Sheng H.
Wu, H. subsetigerum and H. transiens (\Wu
1997a, 1997b; Dai 2011; Yurchenko & Wu 2014b,
2015; Ma et al. 2021), in which 10 species
were recorded in Yunnan Province, one specie
was recarded in Jilin Province, and twelve
species were recorded in Taiwan Province.
Seventeen species, H. clavatum, H. cremeum,
H. definitum, H. densum, H. fissuratum, H.
floccosum, H. litschaoueri, H. microcystidium, H.
moniliforme, H. mopanshanense, H. nemorale,
H. obtusiforme, H. setigerum, H. sinense, H.
and H.
Transiens, grow on angiosperm tree; five

subclavatum, H. subsetigerum
species, H. acystidiatum, H. cremeoalbum, H.
medioburiense, H. pinicola and H. sibiricum,
grow on coniferous tree, and H. rimulosum
grows on graminaceous Miscanthus.
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An identification key to 23 accepted species in China
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