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Abstract

In the present study, five new wood-inhabiting fungal species, Conferticium albocremeum
(Stereaceae, Russulales), Dendrocorticiopsis luteoalba (Punctulariaceae, Corticiales),
Eichleriella biluoxueshanensis (Auriculariaceae, Auriculariales), Gloeohypochnicium
yunnanense (Incertae sedis, Russulales), and Punctularia nigrodontea (Punctulariaceae,
Corticiales), collected from southern China, are proposed based on a combination of
morphological features and phylogenetic evidence. Conferticium albocremeum is char-
acterized by membranaceous and smooth basidiomata with white to cream surface and
ellipsoid and verrucose basidiospores (9—11 x 5-7 ym); Dendrocorticiopsis luteoalba is
characterized white to buff, membranaceous basidiomata and ellipsoid, thin-walled and
smooth basidiospores (7-8 x 4.5-5.5 um); Eichleriella biluoxueshanensis is character-
ized by coriaceous and grandinioid basidiomata with buff to cinnamon-buff hymeno-
phore and allantoid, thin-walled basidiospores (13.5-17.5 x 7-9 ym); Gloeohypochnici-
um yunnanense is characterized by buff to cream, coriaceous and smooth basidiomata
and globose, thick-walled and warted basidiospores (10-12 x 10-11.5 um), and Punct-
ularia nigrodontea is characterized by resupinate to effused-reflexed basidiomata and
ellipsoid, thin-walled and smooth basidiospores (8.5-10 x 5-6 pm). Sequences of the
internal transcribed spacers (ITS) and the large subunit (nLSU) of the nuclear ribosomal
DNA (rDNA) markers of the studied samples were generated. Phylogenetic analyses
performed based on the ITS+nLSU rDNA gene regions with the maximum likelihood,
maximum parsimony, and Bayesian inference methods revealed that five new species
belong to the genera Conferticium, Dendrocorticiopsis, Eichleriella, Gloeohypochnicium,
and Punctularia. Descriptions, illustrations, phylogenetic analysis results, and a compar-
ison with closely related taxa of the five new species are provided.

Key words: Biodiversity, molecular systematics, new taxa, taxonomy, wood-inhabiting
fungi, Yunnan Province
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Introduction

The kingdom of fungi is one of the most diverse groups of living organisms
on earth; its members occur across a broad range of ecosystems, including
extreme environments, with an estimated number of species in the range of
2-3 million (Bhunjun et al. 2022, 2024; Wijayawardene et al. 2022, 2024; Dong
et al. 2024a; Hyde et al. 20244, b). Based on molecular phylogenetic evidence,
numerous new taxa have been discovered in the past ten years (Wang and Cai
2023; Yuan et al. 2023; Zhao et al. 2023; Deng et al. 2024b; Dong et al. 2024b;
He et al. 2024; Qin et al. 2024).

The genus Conferticium Hallenb. (Stereaceae, Russulales) was erected in 1980
and typified by C. insidiosum (Bourdot & Galzin) Hallenb., which is characterized
by the resupinate basidiomes with membranaceous to ceraceous, smooth to tu-
berculate hymenophore, a monomitic simple-septate hyphae, and the numerous
cylindrical, sinuous gloeocystidia (Bernicchia and Gorjon 2010). Based on the
MycoBank database (http://www.mycobank.org, accessed on 27 January 2025)
and the Index Fungorum (http://www.indexfungorum.org, accessed on 27 Janu-
ary 2025), six specific and infraspecific names were registered in Conferticium,
and it is a small genus only including five widely recognized species up to now.

The genus Dendrocorticiopsis Sheng H. Wu et al. (Punctulariaceae, Corti-
ciales) was introduced by Sheng H. Wu, with the description of one species,
D. orientalis Sheng H. Wu et al. (Wei et al. 2022). It is conventionally defined
by having strictly resupinate basidiomata, an ivory hymenophore, a monomitic
hyphal system with clamped hyphae, encrusted cystidia, dendrohyphidia, and
ellipsoid to ovoid basidiospores (Wei et al. 2022). Based on the MycoBank da-
tabase (http://www.mycobank.org, accessed on 27 January 2025) and the In-
dex Fungorum (http://www.indexfungorum.org, accessed on 27 January 2025),
Dendrocorticiopsis is a monotypic genus.

The genus Eichleriella Bres. was introduced in 1903, typified by E. incarnata
Bres., and it is a species-rich genus that belongs to Auriculariaceae (Auricularia-
les). The genus is characterized by annual or short-living perennial, leathery to cer-
aceous basidiomata with smooth, pale-colored hymenophore (in some species
covered by spines), a monomitic to dimitic hyphal system with clamped genitive
hyphae, cystidia often present, longitudinally septate basidia with 2- or 4-celled,
and colorless, cylindrical to narrowly cylindrical basidiospores (Malysheva and
Spirin 2017; Li et al. 2023; Deng et al. 2024a). Based on the MycoBank database
(http://www.mycobank.org, accessed on 27 January 2025) and the Index Fungo-
rum (http://www.indexfungorum.org, accessed on 27 January 2025), the genus
Eichleriella has 32 specific and registered names, with 22 species accepted world-
wide (Malysheva and Spirin 2017, Liu et al. 2019, Li et al. 2023; Deng et al. 2024a).

The genus Gloeohypochnicium (Parmasto) Hjortstam (Russulales), typified
by G. analogum (Bourdot & Galzin) Hjortstam (Bernicchia and Gorjén 2010),
is characterized by the resupinate basidiomes with smooth to tuberculate hy-
menophore, a monomitic hyphal system with clamps on generative hyphae,
the numerous cylindrical, sinuous gloeocystidia, and globose to ellipsoid, thick-
walled, warted basidiospores (Bernicchia and Gorjén 2010). Based on the My-
coBank database (http://www.mycobank.org, accessed on 27 January 2025)
and the Index Fungorum (http://www.indexfungorum.org, accessed on 27 Jan-
uary 2025), Gloeohypochnicium has registered two specific and infraspecific
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names, and it is a small genus only including two widely recognized species so
far (Bernicchia and Gorjon 2010; He et al. 2024).

Punctularia Patouillard (Punctulariaceae, Corticiales) was typified with P.
tuberculosa (Pat.) Pat. & Lagerh. (current name P. atropurpurascens (Berk. &
Broome) Petch, which is characterized by resupinate to effused-reflexed basid-
iomata, gelatinous when fresh, rigid upon drying, tuberculate or radial ridges
hymenophore, a monomitic hyphal system with clamped generative hyphae,
yellowish to brown dendrohyphidia, and thin-walled, smooth, ellipsoid, acyano-
philous basidiospores (Bernicchia and Gorjon 2010). Based on the MycoBank
database (http://www.mycobank.org, accessed on 27 January 2025) and the
Index Fungorum (http://www.indexfungorum.org, accessed on 27 January
2025), Punctularia has registered six specific and infraspecific names, and
three species have been recognized worldwide up to now (Bernicchia and Gor-
jon 2010; Guan et al. 2021; He et al. 2024).

Molecular phylogenetic approaches have revolutionized the fungal taxonomy
of Basidiomycotain the last decades, and these advances have greatly enhanced
our knowledge of species diversity in Basidiomycota (Liicking et al. 2021; He et
al. 2022; Wang et al. 2023; Dong et al. 2024a). The family Auriculariaceae is the
largest and best-supported clade in the order Auriculariales and consists of a
large group of wood-decaying fungi with varied basidiomes (Dong et al. 2024b;
He et al. 2024). Corticioid and stereoid taxa are numerous in Auriculariaceae and
are typically classified into three main genera: Eichleriella Bres., Exidiopsis (Bref.)
A. Mgller, and Heterochaete Pat. (Malysheva and Spirin 2017; Li et al. 2023; Deng
et al. 2024a). DNA sequence-based classification and identification of the genus
Eichleriella (Auriculariaceae) have reported that six species have been described
from China recently (Li et al. 2023; Deng et al. 2024a). Corticiales K.H. Larss. is a
small order of corticioid fungi with four families viz. Corticiaceae Herter, Dendro-
miniaceae Ghobad-Nejhad, Punctulariaceae Donk, and Vuilleminiaceae Maire ex
Lotsy (Wei et al. 2022; He et al. 2024). Most of the previous studies of Punctula-
riaceae focused on European species (Bernicchia and Gorjén 2010; Gorjén and
Bernicchia 2017). In China, the research on this family mainly focuses on the
genera Dendrocorticiopsis and Punctularia; some new taxa have been proposed
based on a combination of morphological features and molecular data (Guan et
al. 2021; Wei et al. 2022; He et al. 2024). Members of the Russulales Kreisel ex
P.M. Kirk, PF. Cannon & J.C. David exhibit diverse basidiome structures, which
can range from agaricoid to discoid, clavarioid, polyporoid, corticoid, and even
gasteroid, and the multigene phylogenetic analyses clarify the evolutionary re-
lationships of some small genera in the latest study (Yuan et al. 2021; He et al.
2024). According to recent research in molecular systematics, the genus Con-
ferticium (Stereaceae, Russulales) has reported one new species, C. fissuratum
Xin Yang & C.L. Zhao from Yunnan Province (Bernicchia and Gorjén 2010; Shen
et al. 2024). The taxonomic status of the genus Gloeohypochnicium is unclear,
and it was only placed in the order Russulales, and it is a mystery genus; no new
taxa in the genus have been described for nearly a decade (He et al. 2022, 2024).
However, the phylogeny of the genus Gloeohypochnicium is ambiguous due to a
lack of molecular evidence and morphological data.

In this paper, we presented the morphological characteristics and multigene
molecular analyses with ITS and nLSU DNA markers to support the taxonomy
and phylogenetic position of five new species.
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Materials and methods
Sample collection and herbarium specimen preparation

Fresh basidiomata growing on angiosperm branches were collected from De-
hong, Diging, Tengchong, and Xishuangbanna of Yunnan Province, PR. China.
The samples were photographed in situ, and fresh macroscopic details were re-
corded. Photographs were recorded using a Jianeng 80D camera (Tokyo, Japan).
Specimens were dried in an electric food dehydrator at 45 °C (Hu et al. 2022),
then the specimens were sealed in an envelope and zip-lock plastic bags and
labeled (Zhao et al. 2023). The dried specimens were deposited in the herbarium
of the Southwest Forestry University (SWFC), Kunming, Yunnan Province, China.

Morphology

The macromorphological descriptions were based on field notes and photos
captured in the field and lab. The color terminology follows Petersen (1996).
The micromorphological data were obtained from the dried specimens ob-
served under a Nikon Eclipse E100 light microscope following Zhao and Wu
(2017). The following abbreviations are used: KOH = 5% potassium hydroxide
water solution, CB— = acyanophilous, IKI+ = amyloid, IKI- = both inamyloid and
indextrinoid, L = mean spore length (arithmetic average for all spores), W =
mean spore width (arithmetic average for all spores), Q = variation in the L/W
ratios between the specimens studied, and n = a/b (number of spores (a) mea-
sured from given number (b) of specimens).

DNA extraction, PCR, and sequencing

The CTAB rapid plant genome extraction kit-DN14 (Aidlab Biotechnologies Co.,
Ltd., Beijing, China) was used to obtain genomic DNA from the dried specimens
according to the manufacturer’s instructions. The nuclear ribosomal internal
transcribed spacer (ITS) region was amplified with the primer pair ITS5/ITS4
(White et al. 1990). The nuclear large subunit (nLSU) region with the primer
pair LROR/LR7 (Vilgalys and Hester 1990). The PCR procedure for ITS was as
follows: initial denaturation at 95 °C for 3 min, followed by 35 cycles at 94 °C
for 40 s, 58 °C for 45 s, and 72 °C for 1 min, and a final extension of 72 °C for
10 min. The PCR procedure for nLSU was as follows: initial denaturation at
94 °C for 1 min, followed by 35 cycles at 94 °C for 30 s, 48 °C for 1 min, and
72 °C for 1.5 min, and a final extension of 72 °C for 10 min. The PCR products
were purified and sequenced at Kunming Tsingke Biological Technology Lim-
ited Company (Yunnan Province, PR. China). All newly generated sequences
were deposited in GenBank (Table 1).

Molecular phylogeny

The sequences were aligned in MAFFT version 7 using the G-INS-i strategy
(Katoh et al. 2019). The alignment was adjusted manually using AliView ver-
sion 1.27 (Larsson 2014). (1) Hyphoderma cremeoalbum (Hohn. & Litsch.)
Jilich was assigned as an outgroup to root trees in the ITS+nLSU analysis
(Fig. 1) (Dong et al. 2024a); (2) Vararia fissurata Y.L. Deng & C.L. Zhao were
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Table 1. Names, voucher numbers, references, and corresponding GenBank accession numbers of the taxa used in the
phylogenetic analyses. [* indicates type materials; — indicates sequence unavailability].

Taxa

Acanthobasidium bambusicola
Acanthobasidium phragmitis

Acanthophysium bisporum

Acanthophysium lividocaeruleum

Adustochaete punctata
Aleurobotrys botryosus
Aleurodiscus bambusinus
Alloexidiopsis australiensis
Alloexidiopsis calcea
Alloexidiopsis grandinea
Alloexidiopsis xantha
Alloexidiopsis yunnanensis

Amphistereum leveilleanum
Amphistereum schrenkii
Amylostereum chailletii
Amylostereum laevigatum

Aporpium caryae
Aporpium caryae
Artomyces niveus
Artomyces yunnanensis
Auricularia auricula-judae
Auricularia cornea

Auricularia mesenterica

Auricularia polytricha
Auricularia tibetica

Australovuilleminia coccinea

Basidiodesertica hydei
Bondarzewia occidentalis
Bondarzewia podocarpi
Conferticium albocremeum
Conferticium albocremeum
Conferticium albocremeum
Conferticium albocremeum
Conferticium fissuratum
Conferticium fissuratum
Conferticium heimii

Conferticium ochraceum

MycoKeys 114: 177-212 (2025), DOI

Voucher no.

He2357
CBS 233.86
T614
FP-100292
CLZhao 29675
He2712
He4261
LWZ 20180514-18
LWZ 20180904-14
CLZhao 33798
CLZhao 25093
CLZhao 8106
FP-106715

HHB 8476

NH 8031

NH 12863

Miettinen 14774
WD 2207
CLZhao 19094
CLZhao 7118
JT 04
Dai 13621
FO 25132

TUFC 12920
Dai 13336
BCP5551

SQUCC 15289
AFTOL-ID 452
Dai 9261
CLZhao 35693*
CLZhao 36343
CLZhao 37176
CLZhao 39238
CLZhao 34654
CLZhao 34662
CBS321.66
CLZhao 21515

:10.3897/mycokeys.114.145368

Locality

China
France
USA
USA
China
China
China
China
China
China
China
China
USA

USA

Finland
Japan
China
China

UK
China

Germany

Japan
China

New Zealand

Oman
Canada
China
China
China
China
China
China
China
African

China

GenBank accession no.

ITS
KU559343

PP852052
KX306877
KY706207
0mM801934
O0M801935
PP852058
PP852060
MT215569
KX262119

KX262130

AF506406

AF506407

JX044145
AB871751

OR094479
OR094476
KT152099
MZ618936
AF291271

AB871752
MZ618943
HM046875

MWO077150
DQ200923
KJ583207
PQ197729
PQ783832
PQ783833
PQ783834
PQ201856
PQ201857
AF506381
ON211619

nLSU
KU574833
AY039305
AY039327
AY039319
PP849035
KY450788
KY706219
0oM801919
0M801920
PP849040
MT215565
KX262168

KX262178

AF506406

AF506407

AB871730
OR461459
OR461461

KT152115
MZ669905
AF291292

AB871733
MZ669915
HM046930

MWO077159
DQ234539
KJ583221
PQ783842
PQ783843
PQ783844

AF506381
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Taxa

Conferticium ochraceum
Conferticium ravum

Conferticium ravum

Corticium roseum

Corticium thailandicum

Cytidia salicina
Dendrocorticiopsis luteoalba
Dendrocorticiopsis orientalis
Dendrocorticiopsis orientalis
Dendrocorticium polygonioides

Dendrocorticium roseocarneum

Dendrominia dryina

Dendrominia ericae

Dentipellicula austroafricana
Dentipellicula taiwaniana
Dentipellopsis dacrydicola

Dentipellopsis dacrydicola
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Taxa

Scytinostroma bambusinum

Sistotrema brinkmannii

Stereodiscus pseudotrivialis

Stereodiscus pseudotrivialis

Stereum hirsutum
Stereum sanguinolentum
Terrestriporia alba
Terrestriporia alba
Tremellochaete atlantica
Tremellochaete cilliata

Tremellochaete japonica

Vararia fissurata
Vararia tropica
Vuilleminia comedens

Vuilleminia coryli

Vuilleminia cystidiata

Vuilleminia erastii

Vuilleminia macrospora

Vuilleminia nilsii

Vuilleminia pseudocystidiata

Waitea circinata
Waitea guianensis
Xylobolus frustulatus

Xylobolus subpileatus

GenBank accession no.

Voucher no. Locality References
ITS nLSU
JXH 643 China OR510627 PP660873 Jietal 2024
236 Netherlands JX535169 JX535170 | Alvarenga and Gibertoni
2021
SPG6799 Argentina OR506747 OR506751 Gorjon and Greslebin
2024
SPG6874 Argentina OR506744 OR506746 Gorjon and Greslebin
2024
CBS:108532 Russia MH862810 MH874407 Vu et al. 2019
CBS:529.50 Canada MH856746 MH868268 Vu et al. 2019
Dai 18546 Malaysia MT068562 MT068558 Wu et al. 2020
Dai 18547 Malaysia MT068563 MT068559 Wu et al. 2020
URM90199 Brazil MG594381 MG594383 Alvarenga et al. 2019
SP467241 Brazil MK391523 MK391529 Alvarenga et al. 2019
LE 303446 Russia KX262110 KX262160 Malysheva and Spirin
2017
CLZhao 8171 China 0Q025219 OR539503 Deng et al. 2024b
CBS:704.81 France MH861447 MH873189 Vu et al. 2019
AFTOL-ID 1247 - DQ398959 AF518666 Wei et al. 2022
MG136 Turkmenistan JN387996 JN388005 Ghobad-Nejhad and
Ginns 2012
KUC20131022-26 Korea KJ668433 KJ668285 Wei et al. 2022
MG97 Canada JN387998 JN388007 Ghobad-Nejhad and
Ginns 2012
MG167 France JX892940 JX892941 Ghobad-Nejhad and
Duhem 2014
MG171 France JX892947 JX892948 Ghobad-Nejhad and
Duhem 2014
MG69 France HM046888 HM046928 Ghobad-Nejhad et al.
2010
CBS:472.82 USA MH861518 MH873265 Vu et al. 2019
GUY13-110 Guiana MW449090 MW449101 Wei et al. 2022
He2231 USA KU881905 KU574825 Tian et al. 2018
FP-106735 USA - AY039309 Tian et al. 2018

assigned as an outgroup to root trees following the ITS+nLSU analysis (Fig. 2)
(Deng et al. 2024b); (3) Gloeophyllum abietinum (Bull.) P. Karst. was assigned
as an outgroup to root trees following the ITS+nLSU analysis (Fig. 3) (He et
al. 2014); (4) Sistotrema brinkmannii (Bres.) J. Erikss. was assigned as an
outgroup to root trees following the ITS+nLSU analysis (Fig. 4) (Alvarenga
and Gibertoni 2021); (5) Adustochaete punctata J.H. Dong & C.L. Zhao were
assigned as an outgroup to root trees following the ITS+nLSU analysis (Fig.
5) (Dong et al. 2024b).

Maximum parsimony (MP), maximum likelihood (ML), and Bayesian infer-
ence (BI) analyses were applied to the combined datasets following a previous
study (Wu et al. 2022; Dong et al. 2024a), and the tree construction procedure
was performed in PAUP* version 4.0b10 (Swofford 2002). All characters were
equally weighted, and gaps were treated as missing data. Trees were inferred
using the heuristic search option with TBR branch swapping and 1,000 random
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sequence additions. Max trees were set to 5000, branches of zero length were
collapsed, and all parsimonious trees were saved. Clade robustness was as-
sessed using bootstrap (BT) analysis with 1000 replicates (Felsenstein 1985).
Descriptive tree statistics, tree length (TL), consistency index (Cl), retention in-
dex (RI), rescaled consistency index (RC), and homoplasy index (HI) were calcu-
lated for each maximum parsimonious tree generated. The multiple sequence
alignment was also analyzed using maximum likelihood (ML) in RAXML-HPC2
(Miller et al. 2012). Branch support (BS) for ML analysis was determined by
1000 bootstrap replicates.

MrModeltest 2.3 (Nylander 2004) was used to determine the best-fit evolu-
tion model for each dataset for Bayesian inference (Bl), which was performed
using MrBayes 3.2.7a with a general time reversible model of DNA substitution
and a gamma distribution rate variation across sites (Ronquist et al. 2012).
Four Markov chains were run twice from a random starting tree for 0.4 million
generations of the datasets (Fig. 1), 0.4 million generations of the datasets
(Fig. 2), 1.6 million generations of the datasets (Fig. 3), 0.8 million generations
of the datasets (Fig. 4), and for 0.6 million generations of the datasets (Fig.
5), and the tree was sampled every 1000 generations. The first one-fourth of
all generations were discarded as burn-in. The majority rule consensus tree of
all remaining trees was calculated. Branches were considered as significantly
supported if they received a maximum likelihood bootstrap value (BS) 270%,
maximum parsimony bootstrap value (BT) =50%, or Bayesian posterior proba-
bilities (BPP) =0.95.

Results
The phylogeny of Conferticium

The datasets based on ITS+nLSU (Fig. 1) comprise sequences from 44 fun-
gal specimens representing 39 species. The datasets had an aligned length of
2,270 characters, of which 1,183 characters are constant, 293 are variable and
parsimony-uninformative, and 794 are parsimony-informative. Maximum parsi-
mony analysis yielded 1 equally parsimonious tree (TL = 4447, Cl =0.4160,H =
0.5840, Rl = 0.5275, RC = 0.2194). Bayesian analysis and ML analysis resulted
in a similar topology as MP analysis with an average standard deviation of split
frequencies of 0.008678 (BI), and the effective sample size (ESS) across the
two runs is double the average ESS (avg ESS) = 144.5. The phylogenetic tree
(Fig. 1) inferred from ITS+nLSU sequences revealed that the new species Con-
ferticium albocremeum grouped into the genus Conferticium and clustered into
the family Stereaceae (Russulales), in which it was retrieved as a sister to C.
heimii (Boidin) Sheng H. Wu.

The datasets based on ITS+nLSU (Fig. 2) comprise sequences from 31 fun-
gal specimens representing 23 species. The datasets had an aligned length of
2,136 characters, of which 1,456 characters are constant, 298 are variable and
parsimony-uninformative, and 382 are parsimony-informative. Maximum parsi-
mony analysis yielded 1 equally parsimonious tree (TL = 1491, Cl = 0.6237, HI =
0.3763, Rl = 0.5681, RC = 0.3544). Bayesian analysis and ML analysis result-
ed in a similar topology as MP analysis with an average standard deviation of
split frequencies of 0.013157 (BI), and the effective sample size (ESS) across
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Figure 1. Maximum parsimony strict consensus tree illustrating the phylogeny of Conferticium and Gloeohypochnicium
and related genera in the order Russulales, based on ITS+nLSU sequences; branches are labeled with maximum likeli-
hood bootstrap value = 70%, parsimony bootstrap value = 50%, and Bayesian posterior probabilities = 0.95.

the two runs is double the average ESS (avg ESS) = 265.5. The phylogenetic
tree (Fig. 2) inferred from ITS+nLSU sequences revealed that Conferticium al-
bocremeum grouped into the genus Conferticium and clustered into the family
Stereaceae, in which it was closely related to C. heimii.
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Figure 2. Maximum parsimony strict consensus tree illustrating the phylogeny of Conferticium and related genus in the
family Stereaceae, based on ITS+nLSU sequences; branches are labeled with maximum likelihood bootstrap value = 70%,
parsimony bootstrap value > 50%, and Bayesian posterior probabilities > 0.95.

The phylogeny of Dendrocorticiopsis

The datasets based on ITS+nLSU (Fig. 3) comprise sequences from 44 fun-
gal specimens representing 37 species. The datasets had an aligned length of
2,181 characters, of which 1,313 characters are constant, 232 are variable and
parsimony-uninformative, and 736 are parsimony-informative. Maximum parsi-
mony analysis yielded 1 equally parsimonious tree (TL = 3423, Cl = 0.4368, HI =
0.5632, Rl = 0.5695, RC = 0.2488). Bayesian analysis and ML analysis resulted
in a similar topology as MP analysis with an average standard deviation of split
frequencies of 0.013154 (BI), and the effective sample size (ESS) across the
two runs is double the average ESS (avg ESS) = 658. The phylogenetic tree (Fig.
1) inferred from ITS+nLSU sequences revealed that the new species Dendro-
corticiopsis luteoalba grouped into the genus Dendrocorticiopsis and clustered
into the family Punctulariaceae (Corticiales), in which it was retrieved as a sis-
ter to D. orientalis Sheng H. Wu et al.

The phylogeny of Eichleriella

The datasets based on ITS+nLSU (Fig. 4) comprise sequences from 45 fun-
gal specimens representing 43 species. The datasets had an aligned length of
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Figure 3. Maximum parsimony strict consensus tree illustrating the phylogeny of Dendrocorticiopsis and Punctularia and
related genera in the order Corticiales, based on ITS+nLSU sequences; branches are labeled with maximum likelihood
bootstrap value = 70%, parsimony bootstrap value = 50%, and Bayesian posterior probabilities = 0.95.

2,104 characters, of which 1,516 characters are constant, 254 are variable and
parsimony-uninformative, and 334 are parsimony-informative. Maximum parsi-
mony analysis yielded 1 equally parsimonious tree (TL = 1783 Cl = 0.4773, HI =
0.5227,RI=0.5633, RC = 0.2688). Bayesian analysis and ML analysis resulted in
a similar topology as MP analysis with an average standard deviation of split fre-
quencies of 0.0024569 (BI), and the effective sample size (ESS) across the two
runs is double the average ESS (avg ESS) = 361.5. The phylogenetic tree (Fig. 4)
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Figure 4. Maximum parsimony strict consensus tree illustrating the phylogeny of Eichleriella and related genera in the

family Auriculariaceae, based on ITS+nLSU sequences; branches are labeled with maximum likelihood bootstrap value
> 70%, parsimony bootstrap value = 50%, and Bayesian posterior probabilities = 0.95.

inferred from ITS+nLSU sequences revealed that Eichleriella biluoxueshanensis
grouped into the genus Eichleriella and clustered into the family Auriculariaceae,
in which it was retrieved as a sister to E. sinensis (Teng) S.H. He & Nakasone.

The datasets based on ITS+nLSU (Fig. 5) comprise sequences from 31 fun-
gal specimens representing 24 species. The datasets had an aligned length of
1,905 characters, of which 1,687 characters are constant, 101 are variable and
parsimony-uninformative, and 117 are parsimony-informative. Maximum parsi-
mony analysis yielded 1 equally parsimonious tree (TL = 402, Cl = 0.6542, HI =
0.3458, Rl = 0.7495, RC = 0.4094). Bayesian analysis and ML analysis resulted
in a similar topology as MP analysis with an average standard deviation of split
frequencies of 0.009368 (BI), and the effective sample size (ESS) across the
two runs is double the average ESS (avg ESS) = 264.5. The phylogenetic tree
(Fig. 5) inferred from ITS+nLSU sequences revealed that Eichleriella biluoxue-
shanensis grouped into the genus Eichleriella, in which it was grouped with the
clade comprising E. sinensis (Teng) S.H. He & Nakasone.
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Figure 5. Maximum parsimony strict consensus tree illustrating the phylogeny of Eichleriella and related species in the
genus Eichleriella, based on ITS+nLSU sequences; branches are labeled with maximum likelihood bootstrap value = 70%,
parsimony bootstrap value = 50%, and Bayesian posterior probabilities = 0.95.

The phylogeny of Gloeohypochnicium

The datasets based on ITS+nLSU (Fig. 1) comprise sequences from 44 fungal
specimens representing 39 species. The datasets had an aligned length of 2,270
characters, of which 1,183 characters are constant, 293 are variable and parsi-
mony-uninformative, and 794 are parsimony-informative. Maximum parsimony
analysis yielded 1 equally parsimonious tree (TL = 4447, Cl = 0.4160, HI = 0.5840,
RI =0.5275, RC = 0.2194). Bayesian analysis and ML analysis resulted in a similar
topology as MP analysis with an average standard deviation of split frequencies
of 0.008678 (BI), and the effective sample size (ESS) across the two runs is dou-
ble the average ESS (avg ESS) = 144.5. The phylogenetic tree (Fig. 1) inferred from
ITS+nLSU sequences revealed that Gloeohypochnicium yunnanense grouped into
the genus Gloeohypochnicium and clustered into the order Russulales, in which it
was closely related to G. analogum (Bourdot & Galzin) Hjortstam.

The phylogeny of Punctularia

The datasets based on ITS+nLSU (Fig. 3) comprise sequences from 44 fun-
gal specimens representing 37 species. The datasets had an aligned length of
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2,181 characters, of which 1,313 characters are constant, 232 are variable and
parsimony-uninformative, and 736 are parsimony-informative. Maximum par-
simony analysis yielded 1 equally parsimonious tree (TL = 3423, Cl = 0.4368,
HI = 0.5632, Rl = 0.5695, RC = 0.2488). Bayesian analysis and ML analysis
resulted in a similar topology as MP analysis with an average standard devia-
tion of split frequencies of 0.013154 (BI), and the effective sample size (ESS)
across the two runs is double the average ESS (avg ESS) = 658. The phyloge-
netic tree (Fig. 1) inferred from ITS+nLSU sequences revealed that Punctularia
nigrodontea grouped into the genus Punctularia and clustered into the family
Punctulariaceae (Corticiales), in which it was grouped with the clade compris-
ing P. atropurpurascens (Berk. & Broome) Petch, P bambusicola C.L. Zhao and
P. strigosozonata (Schwein.) P.H.B. Talbot.

Taxonomy

Conferticium albocremeum L. Wang & C.L. Zhao, sp. nov.
MycoBank No: 856958
Figs 6-8

Typification. CHINA. Yunnan Province « Xishuangbanna, Wild Elephant Valley,
GPS coordinates: 22°10'N, 100°51'E, altitude: 900 m asl., on the fallen angio-
sperm branch, leg. C.L. Zhao, 25 January 2024 CLZhao 35693 (SWFC!).

Etymology. Albocremeum (Lat.) refers to the new species having white to
cream hymenophore.

Basidiomata. Annual, resupinate, closely adnate, membranaceous, without
odor or taste when fresh, up to 10 cm long, 2 cm wide, and 700 pm thick. Hy-
menophore smooth, white (60) to cream (4A2/3) when fresh, cream (4A2/3)
upon drying. Sterile margin narrow, cream (4A2/3), up to 1 mm.

Hyphal system. Monomitic; generative hyphae with simple-septa, colorless,
thin-walled, smooth, rarely branched, interwoven, IKl+, CB—, 2—3 pm in diame-
ter; tissues unchanged in KOH.

Hymenium. Gloeocystidia subclavate, flexuous, colorless, mostly constrict-
ed in the middle, thin-walled, smooth, 33-47.5 x 5-8 pm. Basidia subcylindrical
to subclavate, slightly flexuous, with a basal simple septum and four sterigma-
ta, 22-36 x 4.5-7 ym; basidioles numerous, in shape similar to basidia.

e

Figure 6. Basidiomata of Conferticium albocremeum (holotype CLZhao 35693). Scale bars: 1 cm (A); T mm (B).
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C

Figure 7. Microscopic structures of Conferticium albocremeum (holotype CLZhao 35693): basidiospores (A); basidia and
basidioles (B); gloeocystidia (C); a section of the hymenium (D). Scale bars: 10 ym (A-D).

Spores. Basidiospores ellipsoid with a distinct apiculus, colorless, thin-
walled, finely verrucose but appearing smooth by light microscope, IKI+, CB-,
9-11x5-7 um, L =9.82 pm, W = 5.84 ym, Q = 1.36-1.68 (n = 90/3).

Additional specimens examined (paratypes). CHINA. Yunnan Province -
Dehong, Mang City, Mengga Town, Tongbiguan Provincial Nature Reserve,
GPS coordinates: 24°46'N, 97°34'E, altitude: 1300 m asl., on the fallen angio-
sperm branch, leg. C.L. Zhao, 29 June 2024, CLZhao 36343  Dehong, Yingji-
ang County, Tongbiguan Provincial Nature Reserve, GPS coordinates: 25°50'N,
97°36'E, altitude: 1000 m asl., on the fallen angiosperm branch, leg. C.L. Zhao,
2 July 2024, CLZhao 37176 * Tengchong, Tuantian Town, Gaoligongshan Na-
tional Nature Reserve, GPS coordinates: 25°27'N, 98°46'E, altitude: 2500 m
asl., on the fallen angiosperm branch, leg. C.L. Zhao, 7 July 2024, CLZhao
39283 (SWFC!).
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Figure 8. Sections of hymenium of Conferticium albocremeum (holotype CLZhao 35693): basidiospores (A); basidia (B);
basidioles (C); gloeocystidia (D); a section of the generative hyphae (E). Scale bars: 10 ym (A-E); 10 x 100.

Dendrocorticiopsis luteoalba L. Wang & C.L. Zhao, sp. nov.
MycoBank No: 856959
Figs 9-11

Typification. CHINA. Yunnan Province * Dehong, Yingjiang County, Tongbiguan
Provincial Nature Reserve, GPS coordinates: 25°50'N, 97°36'E, altitude: 1000 m
asl., on the fallen angiosperm branch, leg. C.L. Zhao, 19 July 2023, CLZhao
30380 (SWFC!).

Etymology. Luteoalba (Lat.) refers to the new species having a white to buff
hymenophore.

Basidiomata. Annual, resupinate, closely adnate, membranaceous, without
odor or taste when fresh, up to 6 cm long, 2 cm wide, and 300 pm thick. Hy-
menophore smooth, white (60) when fresh, white (60) to buff (4A4) upon dry-
ing. Sterile margin narrow, white (60) to buff (4A4), up to 1T mm.
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Figure 9. Basidiomata of Dendrocorticiopsis luteoalba (holotype CLZhao 30380). Scale bars: 1 cm (A); T mm (B).
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Figure 10. Microscopic structures of Dendrocorticiopsis luteoalba (holotype CLZhao 30380): basidiospores (A); basidia and
basidioles (B); dendrohyphidia (C); cystidia (D); gloeocystidia (E); a section of the hymenium (F). Scale bars: 10 um (A-F).

Hyphal system. Monomitic; generative hyphae with clamp connections, col-
orless, thin- to slightly thick-walled, smooth, branched, interwoven, usually with
crystal masses, IKI-, CB—, 2.5-4 pm in diameter; tissues unchanged in KOH.

Hymenium. Cystidia are of two types: (1) capitate, apically with resinous ma-
terials, gradually dissolving in KOH, colorless, thin-walled, smooth, 8.5-14 x
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Figure 11. Sections of hymenium of Dendrocorticiopsis luteoalba (holotype CLZhao 30380): basidiospores (A); basidia
and basidioles (B); dendrohyphidia (C); gloeocystidia (D); cystidia (E); a section of generative hyphae (F). Scale bars:
10 um (A-F); 10 x 100.

6.5-8.5 um; (2) gloeocystidia, clavate to subulate, slightly flexuous, colorless,
thin-walled, smooth, 68.5-90 x 8—10 ym. Dendrohyphidia numerous, thick-
walled toward base, colorless, 16—19 x 2.5-3.5 pm. Basidia subclavate to clav-
ate, flexuous, with a basal clamp connection and four sterigmata, 15.5-28.5 x
4-5.5 ym; basidioles numerous, in shape similar to basidia.

Spores. Basidiospores ellipsoid, colorless, thin-walled, smooth, IKI-, CB-,
(6.5-)7-8 x (4-)4.5-5.5 um, L = 7.29 um, W = 4.97um, Q = 1.47 (n = 30/1).

Eichleriella biluoxueshanensis L. Wang & C.L. Zhao, sp. nov.
MycoBank No: 856960
Figs 12-14

Typification. CHINA. Yunnan Province * Diging, Weixi County, Weideng, Songpo,
GPS coordinates: 27°05'N, 99°13'E, altitude: 1400 m asl., on the fallen angio-
sperm branch, leg. C.L., 13 November 2023, CLZhao 34516 (SWFC!).
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Figure 13. Microscopic structures of Eichleriella biluoxueshanensis (holotype CLZhao 34516): basidiospores (A); basidia
and basidioles (B); cystidia (C); hyphidia (D); a section of the hymenium (E). Scale bars: 10 pm (A-E).

Etymology. Biluoxueshanensis (Lat.) refers to the locality (Biluoxueshan) of
the holotype specimen.

Basidiomata. Annual, resupinate, closely adnate, coriaceous, without odor
or taste when fresh, up to 8 cm long, 2 cm wide, and 700 pm thick. Hymeno-
phore grandinioid, cream (4A2/3) to buff (4A4) when fresh, buff (4A4) to cin-
namon-buff (4/5B4) upon drying. Sterile margin narrow, white (60) to cream
(4A2/3), up to T mm.
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Figure 14. Sections of hymenium of Eichleriella biluoxueshanensis (holotype CLZhao 34516): basidiospores (A); basidia
(B); basidioles (C); cystidia (D); hyphidia (E); a section of the hymenium (F). Scale bars: 10 ym (A-F); 10 x 100.

Hyphal system. Dimitic; generative hyphae simple-septate, colorless, thin-
walled, smooth, rarely branched, interwoven, 3-4 pym in diameter; skeletal
hyphae distinctly thick-walled, smooth, unbranched, interwoven, IKI-, CB-,
3-4 pm in diameter; tissues unchanged in KOH.

Hymenium. Cystidia subclavate, flexuous, colorless, thin-walled, smooth,
40-45.5x 6-9.5 pm. Basidia narrowly ovoid to ellipsoid, longitudinally septate,
four-celled, 21-29 x 11.5-15 pm; basidioles numerous, in shape similar to ba-
sidia but smaller. Hyphidia arising from generative hyphae, nodulose, branched,
colorless, thin-walled, 58—-72.5 x 2.5-4 ym in diameter.

Spores. Basidiospores allantoid, colorless, thin-walled, smooth, usually with
one or more oil drops, IKI-, CB-, (12-)13.5-17.5(-18) x (6.5-)7-9(=9.5) um,
L=15.57 ym, W =7.99 ym, Q = 1.95-2.06 (n = 60/2).
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Additional specimen examined (paratype). CHINA. Yunnan Province - Diging,
Weixi County, Zhonglu, Lagaluo, GPS coordinates: 27°9'N, 99°8'E, altitude:
1710 m asl., on the fallen angiosperm branch, leg. C.L. Zhao, 10 October 2023,
CLZhao 34793 (SWFC!).

Gloeohypochnicium yunnanense L. Wang & C.L. Zhao, sp. nov.
MycoBank No: 856961
Figs 15-17

Typification. CHINA. Yunnan Province + Dehong, Yingjiang County, Tongbiguan
Provincial Nature Reserve, GPS coordinates: 25°50'N, 97°36'E, altitude: 1000 m
asl., on the dead bamboo, leg. C.L. Zhao, 18 July 2023, CLZhao 30049 (SWFC!).

Etymology. Yunnanense (Lat.) refers to the locality “Yunnan Province” of the
holotype specimen.

Basidiomata. Annual, resupinate, closely adnate, coriaceous, without odor or
taste when fresh, up to 5 cm long, 3 cm wide, and 600 pm thick. Hymenophore
smooth, slightly buff (4A4) when fresh, buff (4A4) to cream (4A2/3) upon dry-
ing. Sterile margin narrow, white (60) to buff (4A4), up to 1 mm.

Hyphal system. Monomitic; generative hyphae with clamp connections, col-
orless, thick-walled, smooth, branched, interwoven, 1.5-4 pym in diameter; IKI-,
CB-, tissues unchanged in KOH.

Hymenium. Cystidia subcylindrical to subulate, flexuous, thin-walled, en-
crusted with whitish to yellowish crystals, 75-115.5 x 11.5-15 pym. Basidia
subcylindrical to clavate, slightly flexuous, a basal clamp connection and four
sterigmata, 55.5-70 x 9.5-11 pm; basidioles numerous, in shape similar to
basidia but smaller.

Spores. Basidiospores globose, colorless, thick-walled, warted, IKI-, CB-,
(9.5-)10-12 x (9.5-)10-11.5 pm, L = 10.91 ym, W = 10.45 pm, Q = 1.04-1.05
(n=60/2).

Additional specimen examined (paratype). CHINA. Yunnan Province * De-
hong, Yingjiang County, Tongbiguan Provincial Nature Reserve, GPS coordi-
nates: 27°52'N, 97°38'E, altitude: 1000 m asl., on dead bamboo, leg. C.L. Zhao,
18 July 2023, CLZhao 30018 (SWFC!).

8. *

Figure 15. Basidiomata of Gloeohypochnicium yunnanense (holotype CLZhao 30049). Scale bars: 1 cm (A); 1 mm (B).
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Figure 16. Microscopic structures of Gloeohypochnicium yunnanense (holotype CLZhao 30049): basidiospores (A); ba-
sidia and basidioles (B); cystidia (C); a section of the hymenium (D). Scale bars: 10 um (A-D).

Punctularia nigrodontea L. Wang & C.L. Zhao, sp. nov.
MycoBank No: 856962
Figs 18-20

Typification. CHINA. Yunnan Province + Dehong, Yingjiang County, Tongbiguan
Provincial Nature Reserve, GPS coordinates: 25°50'N, 97°36'E, altitude: 1000
m asl., on the angiosperm trunk, leg. C.L. Zhao, 20 July 2023, CLZhao 30592
(SWFCY).

Etymology. Nigrodontea (Lat.) refers to the new species having black basid-
iomata.
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Figure 17. Sections of hymenium of Gloeohypochnicium yunnanense (holotype CLZhao 30049): basidiospores (A); basid-
ia (B); basidioles (C); gloeocystidia (D). Scale bars: 20 um (A-D); 10 x 100.

i

Figure 18. Basidiomata of Punctularia nigrodontea (holotype CLZhao 30592). Scale bars: 1 cm (A, B); 1 mm (C, D).
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Figure 19. Microscopic structures of Punctularia nigrodontea (holotype CLZhao 30592): basidiospores (A); basidia and
basidioles (B); a section of the hymenium (C). Scale bars: 10 pm (A-C).

B
I

Figure 20. Sections of hymenium of Punctularia nigrodontea (holotype CLZhao 30592): basidiospores (A); basidia and

basidioles (B); a section of thin-walled generative hyphae (C); a section of thick-walled generative hyphae (D). Scale bars:
10 um (A-D); 10 x 100.
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Basidiomata. Annual, resupinate to effused-reflexed, adnate but easily sepa-
rable, gelatinous, without odor or taste when fresh, up to 7 cm long, 3 cm wide,
and 600 pm thick. Pileal surface smooth, rigid, fuscous (5/6F5) when fresh,
fuscous (5/6F5) to black (51) upon drying; pileal back cushion-shaped grandin-
ioid, rigid, black (51) when fresh, black (51) upon drying. Sterile margin narrow,
black (51), up to T mm.

Hyphal system. Monomitic; generative hyphae clamp connections, color-
less, thin to thick-walled, smooth, rarely branched, interwoven, 3—7 pm in diam-
eter; IKI-, CB-, tissues unchanged in KOH.

Hymenium. Cystidia absent. Basidia clavate, flexuous, with a basal clamp
connection and four sterigmata, 16-25 x 3-4.5 ym; basidioles numerous, in
shape similar to basidia but smaller.

Spores. Basidiospores ellipsoid, colorless, thin-walled, smooth, IKI-, CB-, 8.5—
10(=10.5) x (4.5-)5-6(=6.5) um, L = 9.24 ym, W = 5.47 pm, Q = 1.69 (n = 30/1).

Discussion

For fungal groups that are difficult to identify based on their morphological
features, it is believed (and in most cases also proved) that the application
of DNA sequences is able to delimit/recognize species much more easily and
unequivocally (Wu et al. 2020; Bhunjun et al. 2024; He et al. 2022, 2024; Hyde
et al. 20244, b; Zhao et al. 2024; Zhou et al. 2024). Over time, understanding dif-
ferent aspects of fungi (i.e., taxonomy, diversity, species number) has improved
rapidly by incorporating molecular and bioinformatics tools with traditional ap-
proaches (Cui et al. 2019; Wang et al. 2021; Hyde et al. 2023; Zhou et al. 2023;
Dong et al. 2024a; Wang et al. 2024a; Wijayawardene et al. 2024).

Phylogenetically, the phylogenetic tree (Figs 1, 2) inferred from ITS+nLSU se-
guences revealed that the new species Conferticium albocremeum was nested
into the family Stereaceae within the order Russulales, in which it was retrieved
as a sister to C. heimii. However, C. heimii is distinguished from C. albocremeum
by having a grayish orange hymenial surface and smaller basidiospores (5.3-
6.2 x 3.5-4.2 ym; Wu 1996). Morphologically, C. fissuratum and C. ravum are
similar to C. albocremeum by having finely verrucose, ellipsoid, and thin-walled
basidiospores (Bernicchia and Gorjén 2010; Shen et al. 2024). However, C. fis-
suratum differs in its tuberculate, rough, white to cream, and cracking hymenial
surface and longer subcylindrical cystidia (37-54.5 x 4—-8 ym; Shen et al. 2024),
and C. ravum differs in its smooth, brownish orange to grayish orange hyme-
nial surface and bigger gloeocystidia (30—60 x 6—15 pm; Bernicchia and Gorjén
2010).

Phylogenetically, the multiple genes with ITS+nLSU analysis (Fig. 3) showed
that the new species Dendrocorticiopsis Iuteoalba was nested into the family
Punctulariaceae within the order Corticiales, and it is closely related with D.
orientalis. Morphologically, D. luteoalba is similar to D. orientalis by having clav-
ate apically with resinous cystidia and clavate to subclavate basidia (Wei et al.
2022). However, D. orientalis is delimited from D. luteoalba by its finely cracked,
grayish ivory hymenial surface and smaller, ellipsoid to ovoid basidiospores
(5-7 x 3.2-5.2 ym; Wei et al. 2022).

The phylogenetic tree (Figs 4, 5) inferred from ITS+nLSU sequences revealed
that Eichleriella biluoxueshanensis grouped into the genus Eichleriella and clus-
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tered into the family Auriculariaceae, in which it was grouped with the clade
comprising E. sinensis. However, E. sinensis is distinguished from E. biluox-
ueshanensis by having narrower basidiospores (10.5-16 x 5.5-7 um; Li et al.
2023). Morphologically, E. xinpingensis C.L. Zhao and E. yunnanensis Y.L. Deng
& C.L. Zhao are similar to E. biluoxueshanensis by all having subcylindrical to
allantoid, thin-walled, and smooth basidiospores (Liu et al. 2019; Deng et al.
2024a). However, E. xinpingensis differs in its soft, leathery to ceraceous, flesh-
pink to clay-pink, and covered by blunt-pointed spines hymenial surface and
shorter basidia (15-28 x 5-9 ym; Liu et al. 2019), and E. yunnanensis differs in
its cream to flesh-pink hymenial surface and smaller basidiospores (7.5-11.5 x
3.5-5 uym; Deng et al. 2024a).

The phylogenetic tree (Fig. 1) inferred from ITS+nLSU sequences revealed
that Gloeohypochnicium yunnanense grouped into the genus Gloeohypochni-
cium and clustered into the order Russulales, in which it was closely related
to G. analogum. Morphologically, G. yunnanense is similar to G. analogum in
that it has subglobose, thick-walled, and warted basidiospores (Bernicchia and
Gorjon 2010). However, G. analogum is delimited from G. yunnanense by its
coriaceous, cream to ochraceous hymenial surface with a fibrillose margin and
smaller gloeocystidia (40-60 x 6—10 pm; Bernicchia and Gorjén 2010).

Based on the ITS+nLSU sequence data (Fig. 3), Punctularia nigrodontea was
nested into the family Punctulariaceae within the order Corticiales and grouped
with the clade comprising P. atropurpurascens, P. bambusicola, and P. strigoso-
zonata. Morphologically, P. nigrodontea is similar to P. atropurpurascens, P.
bambusicola, and P. strigosozonata by having smooth, thin-walled, and ellip-
soid basidiospores (Bernicchia and Gorjon 2010; Guan et al. 2021). However, P.
atropurpurascens is delimited from P. nigrodontea by having the effuse-reflexed
and reddish-brown to dark purplish-brown or bluish hymenial surface and larger
basidia (40-65 x 5-6 ym; Guan et al. 2021). Punctularia bambusicola differs
in its resupinate, tuberculate with rose tints, pink to purple hymenial surface,
and smaller basidiospores (6.5-8.5 x 3.5-5 ym; Guan et al. 2021). Punctularia
strigosozonata differs in its resupinate to effuse-reflexed basidiomata with a
brown, velutinous margin and longer basidia (40-60 x 4-5 um; Bernicchia and
Gorjon 2010).

Fungi are an ancient, diverse, and heterogeneous group of organisms; they
can be found in a wide range of habitats, and play key roles in ecosystems as
decomposers, mutualists, and pathogens (Dai et al. 2015, 2021; Cui et al. 2023;
Wei 2021; Bhunjun et al. 2022). The Yunnan Province is rich in woody plant
species, providing excellent substrates for wood-inhabiting fungi (Dong et al.
2023, 2024a; Wang and Cai 2023; Deng et al. 2024b; Wang et al. 2024b; Zhu
et al. 2024). Our study is helpful to further understand the species diversity of
wood-inhabiting fungal groups in Yunnan and explore their evolutionary rela-
tionships.
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