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Abstract

Vararia is a species-rich genus in the family Peniophoraceae and is polyphyletic. In this study, a new species, Vararia
tuberculata, is proposed based on a combination of morphological features and molecular evidence. It is characterized by
membranous, adnate basidiomata with tuberculate, white to cream, isabelline to slightly brown hymenial surface, a dimitic
hyphal system with generative hyphae bearing simple septa, cylindrical, subulate, and cylindrical to bottle-shaped cystidia,
cylindrical basidia with 4-sterigmata, and fusiform basidiospores measuring 13.5-15.1 x 4.0-5.0 um. The phylogenetic tree
inferred from ITS+nLSU sequences reveals that Vararia tuberculata is nested within the family Peniophoraceae (Russulales),
where it forms a sister species to V. cremea and V. gillesii. A full description, illustrations, and phylogenetic analysis results
of the new species are provided.

Key words: Biodiversity, phylogenetic analyses, taxonomy, wood-inhabiting fungi, Yunnan Province

Introduction

Fungi represent one of the most diverse groups of organisms on the earth, with an indispensable role in the processes
and functioning of forest ecosystems (Zhao et al. 2023, He et al. 2024, Hyde et al. 2024, Manawasinghe et al. 2025).
The genus Vararia P. Karst. (1898: 32) belongs to the family Peniophoraceae of the order Russulales (Larsson &
Larsson 2003, Miller et al. 2006, Larsson 2007, Chen et al. 2015, Liu 2019, Deng et al. 2024, Zhou et al. 2025). The
Russulales is a well-known order that contains morphologically diverse mushrooms (Miller et al. 2006). Species from
this order comprise many representative wood-inhabiting fungal taxa, including hydnoid, corticioid, and polyporoid
basidiomata with diverse hymenophoral and cystidial morphology (Yurchenko & Wu 2016, Riebesehl & Langer 2017,
Yurchenko et al. 2017, Cui et al. 2019, Riebesehl et al. 2019, Jiang et al. 2021, Wu et al. 2022, Liu 2019, Deng et al.
2024).

The genus Vararia is a corticioid wood-inhabiting genus with a wide distribution, typified by V. investiens
(Schwein.) P. Karst. (1898: 32). It was first described by Karsten as a subgenus of Xerocarpus P. Karst. (1881: 22)
for Xerocarpus alutarius (Berk. & M. A. Curtis) P. Karst. (1889: 418), which was later found to be a synonym of
Radulum investiens Schwein. Karsten (1834: 345) raised Xerocarpus subgen. Vararia to the generic rank (Karasinski
2010). The genus is characterized by the resupinate basidiomata, a dimitic hyphal system with simple-septa or clamped
generative hyphae and often dextrinoid dichohyphae in Melzer’s reagent, the presence of gloeocystidia, and variously
shaped smooth basidiospores with or without an amyloid reaction (Karsten 1898, Boidin & Lanquetin 1975, Boidin
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et al. 1980; Bernicchia & Gorjon 2010, Zou et al. 2022, Deng & Zhao et al. 2023, Deng et al. 2024). The species of
Vararia are found on fallen angiosperm branches, dead woody or herbaceous stems, or occasionally on gymnosperm
wood (Yurchenko et al. 2017). Based on the MycoBank database (http://www.mycobank.org, accessed on 14 January
2026) and the Index Fungorum (http://www.indexfungorum.org, accessed on 14 January 2026), Vararia has registered
107 specific and infraspecific names, and the actual number of the species has reached up to 83, currently known, and
they occur mainly in the tropical and subtropical areas of the world (Cunningham 1955, Gilbertson 1965, Boidin 1967,
Pouzar 1982, Boidin & Lanquetin 1987, Stalpers 1996, Boidin & Gilles 1999, Larsson & Larsson 2003, Bernicchia
& Gorjon 2010, Duhem & Buyck 2012, Sanyal et al. 2012, Nakasone 2015, Liu & He 2016; Zou et al. 2022, Deng
& Zhao 2023, Deng et al. 2024, Manawasinghe et al. 2025). However, Vararia is still poorly studied in China (Dai
2010), from whence eighteen species, namely, V. amphithallica Boidin, Lanq. & Gilles (1980: 288), V. bispora S.L.
Liu & S.H. He (2016: 553), V. breviphysa Boidin & Langq. (1976: 462), V. cinnamomea Boidin, Lanq. & Gilles (1984:
250), V. daweishanensis L. Zou & C.L. Zhao (2022: 14), V. fissurata Y.L. Deng & C.L. Zhao (2024: 106), V. fragilis L.
Zou & C.L. Zhao (2022: 16), V. investiens (Schwein.) P. Karst. (1898: 32), V. isabellina Y.L. Deng & C.L. Zhao (2024:
107), V. lincangensis Y.L. Deng & C.L. Zhao (2024: 111), V. montana S.L. Liu & S.H. He (2016: 554), V. punctata
Y.L. Deng & C.L. Zhao (2024: 113), V. racemosa (Burt.) D.P. Rogers & H.S. Jacks. (1943: 299), V. sinensis Y.L. Deng
& C.L. Zhao (2024: 116), V. sphaericospora Gilb. (1965: 176), V. yaoshanensis Y.L. Deng & C.L. Zhao (2024: 118),
V. yingjiangensis Y.L. Deng & C.L. Zhao (2024: 22), and V. yunnanensis Y.L. Deng & C.L. Zhao (2023: 24) were
reported in this country (Dai 2011, Liu 2019, Dai et al. 2021, Deng & Zhao 2023, Deng et al. 2024, Manawasinghe et
al. 2025).

Classification of the kingdom of fungi has been updated continuously, driven by the frequent inclusion of DNA
sequence data in many phylogenetic studies (Yurchenko et al. 2020). These pioneering research studies into the
family Peniophoraceae were just the prelude to the molecular systematics period (Zou et al. 2022). The phylogenetic
diversity displayed by corticioid fungal species, based on ITS1-5.8S-ITS2-nrLSU nuclear rDNA, revealed that taxa
of Peniophoraceae were nested within the russuloid clade, which holds a considerable share of the phylogenetic
framework, and included the genera Asterostroma Massee (1925: 291) and Baltazaria Leal-Dutra, Dentinger & G.W.
Griff. (2018: 47), Dichostereum Pilat, Gloiothele Bres. (1926: 223), Lachnocladium Lév. (1846: 108), Michenera
Berk. & M.A. Curtis (1869: 333), Peniophora Cooke (1879: 20), Scytinostroma Donk (1956: 19), Vesiculomyces E.
Hagstr. (1977: 53), and Vararia (Larsson & Larsson 2003, 2004, Larsson 2007, Leal-Dutra et al. 2018, Zou et al. 2022,
Li et al. 2023). The previous phylogenetic analyses revealed that the genera Dichostereum and Asterostroma Massee
(1889: 154) are monophyletic, whereas Vararia and Scytinostroma are polyphyletic (Liu et al. 2017). Morphologically,
Scytinostroma was similar to Vararia, which usually differed in having the typical dichohyphae (Bernicchia & Gorjon
2010). The taxonomic distinction between Scytinostroma and Vararia has been questioned (Hallenberg 1985, Boidin
& Lanquetin 1987, Stalpers 1996, Boidin ez al. 1998). However, there has been general agreement that the two genera
were closely related and that they together made up a natural group. Larsson and Larsson (2003) strongly suggested
that neither skeletal hyphae nor their branching patterns have any predictive power in a phylogenetic context.

During investigations of wood-inhabiting fungi in Yunnan Province, China, 24 specimens of the genus Vararia
were collected, and they represent an unknown species. To clarify the placement and relationships of the new species,
we conducted a phylogenetic and taxonomic study of Vararia based on ITS and LSU sequences.

Materials and methods
Morphological studies

Fresh basidiomata of the fungus were collected in Dehong, Yunnan Province, China; collection details were recorded
(Rathnayaka et al. 2025), and the specimens were transported to the laboratory in mushroom collection boxes. Specimens
were dried in an electric food dehydrator at 40 °C (Hu et al. 2022), then sealed in an envelope bag and deposited in the
herbarium of Southwest Forestry University (SWFC), Kunming, Yunnan Province, P.R. China. Macromorphological
descriptions are based on field notes and photos collected in the field and in the lab. Color terminology follows
Petersen (1996). Micromorphological data were obtained from the dried specimens by light microscopy, following
methods described in previous studies (Zhao et al. 2023, Dong et al. 2024). The following abbreviations are used:
KOH = 5% potassium hydroxide water solution, CB = Cotton Blue, CB— = acyanophilous, IKI = Melzer’s Reagent,
IKI- = both inamyloid and indextrinoid, L = mean spore length (arithmetic average for all spores), W = mean spore
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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) measured from given number (b) of specimens).

Molecular procedures and phylogenetic analyses

The EZNA HP Fungal DNA Kit (Omega Biotechnologies Co., Ltd., Kunming, China) was used to extract DNA from
the dried specimens, with some modifications. The nuclear ribosomal ITS region was amplified with primers ITS5
and ITS4 (White et al. 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 nuclear LSU region was amplified with primer pair LROR and LR7 (Vilgalys & Hester 1990, Rehner & Samuels
1994). The PCR procedure for LSU 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 procedure
for ITS and LSU followed a previous study (Dong et al. 2024). All of the newly generated sequences were deposited
in NCBI GenBank (https://www.ncbi.nlm.nih.gov/genbank/) (Table 1).

TABLE 1. List of species, specimens, and GenBank accession numbers of sequences used in this study; — and * refers to the data
unavailability and type material, respectively.

GenBank accession No.

Speciesname SpecimenNo. Country References
ITS nLSU
Asterostroma bambusicola He4132 KY263865 KY263871 Thailand Liu et al. 2017
A. cervicolor He2314 KY263859 KY263869 China Unpublished
A. cervicolor He4020 KY263860 KY263868 Thailand Unpublished
A. muscicola He4397 MK625630 MK625563 China Unpublished
Confertobasidium olivaceoalbum FP90196 AF511648 AF511648 Sweden Larsson & Larsson 2003
Dichostereum boidinii He4410 MHS538315 MHS538331 China Vu et al. 2019
D. boidinii He5026 MH538324 MH538330 China Liu et al. 2019
D. pallescens CBS:718.81 MH861456 MHS873198 USA Vu et al. 2019
Metulodontia nivea NH13108 AF506423 AF506423 Sweden Larsson & Larsson 2003
Michenera artocreas GHL-2016-Oct MH204688 MH204691 USA Liu et al. 2019
Peniophora cinerea CBS:261.37 MHZ855905 MHZ867412 Belgium Vuetal 2019
P. cinerea He3725 MK588769 MKS588809 China Unpublished
P incarnata CBS 430.72 MHS860518 MH&872230 Netherlands Vu et al. 2019
P incarnata NH10271 AF506425 AF506425 Sweden Larsson & Larsson 2003
P nuda LZ15-07 MT859929 — China Unpublished
P. quercina CBS 407.50 MHS856687 MH&868204 France Vu et al. 2019
P. quercina CBS:410.50 MH856690 MH868207 France Vu et al. 2019
Scytinostroma acystidiatum He5646 MK625568 MK625494 China Unpublished
S. alutum CBS:762.81 MHS861482 MH873221 France Vu et al. 2019
S. beijingensis He7768 0Q731943 0Q729731 China Liet al. 2023
S. boidinii He6911 0Q731934 0Q729724 China Lietal 2023
S. duriusculum He3590 MK625571 MK625499 China Unpublished
S. hemidichophyticum CBS:702.84 MHS861818 MH873509 Belgium Vu et al. 2019
S. renisporum CBS:771.86 MHS862051 MH873738 Bali Vu et al. 2019
S. subrenisporum He4792 MK625566 MK625493 China Unpublished
Vararia abortiphysa CBS:632.81 MHZ861387 — Gabon Vuetal 2019
V. ambigua CBS 634.81 MHS861388 MHS873137 France Vu et al. 2019
V. amphithallica CBS:635.81 MHS861389 MHS873138 Gabon Vu et al. 2019
V. amphithallica CBS:687.81 MH&861431 — France Vuetal 2019
V. aurantiaca CBS:642.81 MH861394 — Gabon Vuetal. 2019

...... continued on the next page

250 « Phytotaxa 740 (3) © 2026 Magnolia Press WANG ET AL.



TABLE 1. (Continued)

GenBank accession No.

Speciesname SpecimenNo. Country References

ITS nLSU
V. aurantiaca CBS:641.81 MH861393 — France Vu et al. 2019
V. breviphysa CBS:643.81 MH873144 MH873144 Gabon Vu et al. 2019
V. breviphysa CBS:644.81 MHZ861396 — Gabon Vuetal 2019
V. calami CBS:646.81 MHS861398 — France Vu et al. 2019
V. calami CBS:648.81 MH861399 — France Vu et al. 2019
V. callichroa CBS:744.91 MH874000 MH874000 France Vu et al. 2019
V. cinnamomea CBS:641.84 MHZ861794 — Madagascar Vuetal 2019
V. cinnamomea CBS:642.84 MHZ873488 MHZ873488 Madagascar Vuetal 2019
V. cremea CBS:651.81 MH873147 MH873147 France Vuet al. 2019
V. daweishanensis CLZhao 17911 OP380613 — China Zou et al. 2022
V. daweishanensis CLZhao 17936 OP380614 — China Zou et al. 2022
V. dussii CBS:652.81 MHS873148 MHS873148 France Vu et al. 2019
V. dussii CBS:655.81 MHS861405 — France Vu et al. 2019
V. ellipsospora HHB-19503 MW740328 — New Zealand ~ Zou et al. 2022
V. fissurata CLZhao 5218 0Q025218 OR539502 China Deng et al. 2024
V. fissurata CLZhao 8171* 0Q025219 OR539503 China Deng et al. 2024
V. fragilis CLZhao 16475 OP380612 — China Zou et al. 2022
V. fragilis CLZhao 2628 OP380611 — China Zou et al. 2022
V. fusispora PDD:119539 0OL709443 — New Zealand  Zou et al. 2022
V. gallica CBS 234.91 MH&862250 MH873932 Canada Vu et al. 2019
V. gallica CBS 656.81 MH861406 MHS873152 France Vu et al. 2019
V. gillesii CBS:660.81 MH873153 MHS873153 Netherlands Vu et al. 2019
V. gomezii CBS:661.81 MH873154 MHS873154 France Vu et al. 2019
V. intricata CBS:673.81 MHS861418 — France Vu et al. 2019
V. investiens FP-151122ITS MH971976 — USA Liu et al. 2019
V. investiens UC2023140 KP814286 — USA Rosenthal et al. 2017
V. isabellina CLZhao 22852 OR048789 OR506350 China Deng et al. 2024
V. isabellina CLZhao 22887 OR048788 OR506351 China Deng et al. 2024
V. lincangensis CLZhao 22791*¥  ORO048819 OR506348 China Deng et al. 2024
V. lincangensis CLZhao 22799 OR048818 OR506349 China Deng et al. 2024
V. malaysiana CBS:644.84 MH&873490 MH&873490 Singapore Vu et al. 2019
V. ochroleuca 1524400 AF506485 AF506485 Norway Larsson & Larsson 2003
V. perplexa CBS:695.81 MHS861438 — France Vu et al. 2019
V. pirispora CBS:720.86 MHS862016 — France Vu et al. 2019
V. punctata CLZhao 22439*  OR048812 OR510675 China Deng et al. 2024
V. rosulenta CBS:743.86 MH&862028 — France Vu et al. 2019
V. rugosispora CBS:697.81 MH861440 — Gabon Vu et al. 2019
V. sigmatospora CBS:748.91 MH874001 MH874001 Netherlands Vu et al. 2019
V. sinensis CLZhao 25160* OR102494 OR510678 China Deng et al. 2024
V. sinensis CLZhao 25161 OR102495 OR510679 China Deng et al. 2024
V. sphaericospora CBS:700.81 MH873185 MHZ873185 Gabon Vuetal 2019
V. sphaericospora He4847 MK625592 MK625521 China Unpublished
V. trinidadensis CBS:650.84 MH&873495 MHZ873495 Madagascar Vuetal 2019
V. trinidadensis CBS:651.84 MHZ861803 — Madagascar Vuetal 2019
V. tropica CBS 704.81 MH&861447 MHS873189 France Vu et al. 2019

continued on the next page
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TABLE 1. (Continued)

GenBank accession No.

Speciesname SpecimenNo. Country References
ITS nLSU
V. tuberculata CLZhao 42458 — PX072009 China Present study
V. tuberculata CLZhao 41375 PX097866 PX072010 China Present study
V. tuberculata CLZhao 41662 PX097867 PX072011 China Present study
V. tuberculata CLZhao 41669 PX097868 PX072012 China Present study
V. tuberculata CLZhao 41731 PX097869 PX072013 China Present study
V. tuberculata CLZhao 41768 PX097870 PX072014 China Present study
V. tuberculata CLZhao 41792 PX097871 PX072015 China Present study
V. tuberculata CLZhao 41830 PX097872 — China Present study
V. tuberculata CLZhao 41861 PX097873 PX072016 China Present study
V. tuberculata CLZhao 41885*  PX097865 PX072017 China Present study
V. tuberculata CLZhao 41890 PX097874 PX072018 China Present study
V. tuberculata CLZhao 42151 PX097875 PX072019 China Present study
V. tuberculata CLZhao 42185 — PX072020 China Present study
V. tuberculata CLZhao 42228 PX097876 — China Present study
V. tuberculata CLZhao 42233 PX097877 PX072021 China Present study
V. tuberculata CLZhao 42673 PX097878 PX072022 China Present study
V. tuberculata CLZhao 42901 PX097879 PX072023 China Present study
V. tuberculata CLZhao 42927 PX097880 PX072024 China Present study
V. tuberculata CLZHao 42997  PX097881 — China Present study
V. tuberculata CLZhao 43002 PX097882 PX072025 China Present study
V. tuberculata CLZHao 44011 PX097883 PX072026 China Present study
V. tuberculata CLZhao 44003 PX097884 PX072027 China Present study
V. tuberculata CLZHao 44049  PX097885 PX072028 China Present study
V. tuberculata CLZHao 44051 PX097886 PX072029 China Present study
V. vassilievae UC2022892 KP814203 — USA Unpublished
V. verrucosa CBS:706.81 MHS861449 MHS861449 France Vuetal 2019
V. yaoshanensis CLZhao 20565 PP091675 PP091683 China Deng et al. 2024
V. yaoshanensis CLZhao 20693* PP091665 PP091684 China Deng et al. 2024

To determine the phylogeny, we compiled an ITS+nLSU dataset. In the combined dataset, Sequences of
Confertobasidium olivaceoalbum (Bourdot & Galzin) (1987: 58) Jiilich and Metulodontia nivea (P. Karst.) Parmasto
(1968: 18) retrieved from GenBank were used as the outgroups in the ITS+nLL.SU analysis (Figure 1); Sequences of
Peniophora incarnata (Pers.) P. Karst. (1889: 27) and P. nuda (Fr.) Bres. (1897: 114) retrieved from GenBank were
used as the outgroups in the ITS+nLSU analysis (Figure 2) (Deng et al. 2024). The sequences were initially aligned
with MAFFT (https://mafft.cbrc.jp/alignment/server/) using the “G-INS-I” strategy (Katoh er al. 2019), and then
manually optimized in AliView version 1.27 (Larsson 2014). Finally, the two gene fragments were concatenated with
Mesquite v3.70 (Maddison & Maddison 2021, https://www.mesquiteproject.org/) for further phylogenetic analyses.

Maximum parsimony (MP), Maximum Likelihood (ML), and Bayesian Inference (BI) analyses were applied to the
combined datasets following a previous study (Dong et al. 2024), and the tree construction procedure was performed in
PAUP* version 4.0b10 (Swofford 2002). All of the 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 sequence
additions. Max trees were set to 5000, branches of zero length were collapsed, and all parsimonious trees were saved.
Clade robustness was assessed using bootstrap (BT) analysis with 1,000 replicates (Felsenstein 1985). Descriptive tree
statistics, tree length (TL), the consistency index (CI), the retention index (RI), the rescaled consistency index (RC),
and the homoplasy index (HI) were calculated 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 1,000 bootstrap replicates.
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FIGURE 1. Maximum parsimony strict consensus tree illustrating the phylogeny of the new species Vararia tuberculata and related
species in the family Peniophoraceae within the order Russulales based on ITS+nLSU sequences. The branch is labeled with a maximum-
likelihood lead value of 70% or higher, a reduced lead value of 50% or higher, and a Bayesian posterior probability of 0.95 or higher.
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FIGURE 2. Maximum parsimony strict consensus tree illustrating the phylogeny of the new species Vararia tuberculata and related
species in the genus within the family Peniophoraceae based on ITS+nLSU sequences. The branch is labeled with a maximum-likelihood
lead value of 70% or higher, a reduced lead value of 50% or higher, and a Bayesian posterior probability of 0.95 or higher.
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FIGURE 2. Maximum parsimony strict consensus tree illustrating the phylogeny of the new species Vararia tuberculata and related
species in the genus within the family Peniophoraceae based on ITS+nLSU sequences. (Continued)

Bayesian Inference (BI) phylogenies were inferred using MrBayes v3.2.7a 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 5.76 million generations of the datasets (Figure 1) and 2.56 million
generations of the datasets (Figure 2), with trees and parameters sampled every 1,000 generations. The first one-fourth
of all generations was discarded as burn-in. The majority rule consensus tree of all remaining trees was calculated.
Branches were considered significantly supported if they received a maximum likelihood bootstrap value (BS) >70%,
a maximum parsimony bootstrap value (BT) >50%, or a Bayesian posterior probability (BPP) >0.95.

Results
Phylogenetic analyses

The dataset, based on ITS+nLSU (Figure 1), comprises sequences from 103 fungal specimens representing 59 different
species. The dataset had an aligned length of 2,428 characters, of which 1,242 characters were constant, 247 were
variable and parsimony-uninformative, and 939 were parsimony-informative. Maximum parsimony analysis yielded
one equally parsimonious tree (TL = 6,618, CI = 0.3293, HI = 0.6707, RI = 0.6418, RC = 0.2113). Bayesian analysis
and ML analysis yielded a similar topology to the MP analysis, with an average standard deviation of split frequencies
of 0.009970 (BI), and the effective sample size (ESS) across the two runs was double the average ESS (avg ESS) =
2765. The phylogenetic tree inferred from ITS+nLSU sequences revealed that the new species Vararia tuberculata was
nested within the genus Vararia within the family Peniophoraceae (Russulales), and sister to V. cremea Boidin, Lang.
& Gilles (1980: 301).
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The dataset, based on ITS+nLSU (Figure 2), comprises sequences from 81 fungal specimens representing 38
different species. The dataset had an aligned length of 2,254 characters, of which 1,309 characters were constant, 208
were variable and parsimony-uninformative, and 737 were parsimony-informative. Maximum parsimony analysis
yielded one equally parsimonious tree (TL = 4,620, CI = 0.3582, HI = 0.6418, RI = 0.6463, RC = 0.2315). Bayesian
analysis and ML analysis yielded a similar topology to the MP analysis, with an average standard deviation of split
frequencies of 0.009992 (BI), and the effective sample size (ESS) across the two runs was double the average ESS
(avg ESS) = 1,757. The phylogenetic tree inferred from ITS+nLSU sequences revealed that the new species Vararia
tuberculata was nested within the genus Vararia within the family Peniophoraceae (Russulales), forming a sister
species to V. cremea Boidin, Lanq. & Gilles (1980: 301) and V. gillesii Boidin & Lang. (1976: 461).

Taxonomy

Vararia tuberculata K.S. Wang & C.L. Zhao, sp. nov. Figs. 3 and 4
MycoBank no.: MB860681

Etymology:—Tuberculata (Lat.) refers to the tuberculate hymenophore of the type specimen.

Holotype:—CHINA. Yunnan Province, Dehong, Ruili County, Nongdao Town, Tongbiguan Provincial Nature
Reserve, GPS coordinates 23°38' N, 97°51' E, altitude 1,500 m asl., on the fallen angiosperm branch, leg. C.L. Zhao,
23 November 2024, CLZhao 41885 (SWFC 00041885).

FIGURE 3. Vararia tuberculata (holotype, CLZhao 41885): basidiomata on the substrate (A-D), macroscopic characteristics of
hymenophore (E-H). Bars: (A-D) = 1 cm and (E-H) = 1 mm.

Basidiomata:—Annual, membranous, thin, adnate, without odor or taste when fresh, up to 14 mm long, 2 mm
wide, and 120 pm thick. Hymenial surface tuberculate, white when fresh, cream to isabelline to slightly brown, cracked
when dry. Sterile margin thinning out, white to cream, and up to 1 mm wide.
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Hyphal structure:—Hyphal system dimitic; generative hyphae bearing simple septa, colorless, thin-walled,
frequently branched, interwoven, 3—4 pum in diameter; skeletal hyphae thick-walled, colorless, 3.5-4.5 pm in diameter;
IKI—, CB—; tissues unchanged in KOH.
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FIGURE 4. Microscopic structures of Vararia tuberculata (holotype, CLZhao 41885): basidiospores (A), basidia and basidioles (B),
gloeocystidia (C), skeletal hyphae (D), a section of hymenium (E), Bars: A—E= 10 pm.

Hymenium:—Cystidia three types: (1) cylindrical, filled with refractive matter, colorless, thin-walled, smooth,
24-83 x 6-10 pm; (2) subulate, with a swollen base, slender in the upper part, filled with refractive matter, colorless,
thin-walled, smooth, 26-75 x 7—13 um; (3) cylindrical to bottle- shaped, with an irregularly clustered apical structure,
colorless, thin-walled, smooth, 23—45 x 9—13 pm. Dendrohyphidia predominant, colorless, thick-walled, irregularly
branched with main branches up to 4 um in diameter and with blunt tips, IKI-, CB—; tissues unchanged in KOH.
Basidia cylindrical, with four sterigmata and a basal simple septum, contain oil droplets, 29-56 x 5.5-10 um; basidioles
dominant, in shape similar to basidia but slightly smaller.

Spores:—Basidiospores fusiform, colorless, thin-walled, smooth, containing oil droplets, IKI-, CB—, (12.7—
)13.5-15.1(-15.8) x (3.3-)4.0-5.0(-5.2) pm, L = 14.43 um, W =4.54 um, Q = 3.02-3.30 (n =210/7).

Type of rot:—White rot.
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Additional specimens examined (paratypes):—CHINA. Yunnan Province, Dehong, Ruili County, Nongdao
Town, Tongbiguan Provincial Nature Reserve, GPS coordinates 23°38' N, 97°51' E, altitude 1,500 m asl., on the fallen
angiosperm branch, leg. C.L. Zhao, 21 November 2024, CLZhao 41375 (SWFC 00041375); 22 November 2024,
CLZhao 41662 (SWFC 00041662), CLZhao 41669 (SWFC 00041669), CLZhao 41731 (SWFC 00041731), CLZhao
41768 (SWFC 00041768), CLZhao 41792 (SWFC 00041792), CLZhao 41793 (SWFC 00041793), CLZhao 41830
(SWFC 00041830), CLZhao 41861 (SWFC 00041861), CLZhao 41890 (SWFC 00041890); 23 November 2024,
CLZhao 42151 (SWFC 00042151), CLZhao 42185 (SWFC 00042185), CLZhao 42228 (SWFC 00042228), CLZhao
42233 (SWFC 00042233), CLZhao 42458 (SWFC 00042458); 24 November 2024, CLZhao 42673 (SWFC 00042673),
CLZhao 42901 (SWFC 00042901), CLZhao 42927 (SWFC 00042927), CLZhao 42997 (SWFC 00042997), CLZhao
43002 (SWEC 00043002), CLZhao 44011 (SWFC 00044011); 14 January 2025, CLZhao 44003 (SWFC 00044003),
CLZhao 44049 (SWFC 00044049), CLZhao 44051 (SWFC 00044051).

FIGURE 5. Microscopic structures of Vararia tuberculata (holotype, CLZhao 41885): basidiospores (A), basidia (B), gloeocystidia
(C-E), skeletal hyphae (F) Bars: A—F = 10 um.

Discussion

Many recently described wood-inhabiting fungal taxa have been reported in the subtropics and tropics, including those
of the genus Vararia (Liu & He 2016, Deng et al. 2024). In the present study, a new species, V. tuberculata, is described
based on phylogenetic analyses and morphological characteristics.

A phylogeny of corticioid species in the Russulales revealed that eight genera clustered in the Peniophoraceae
(Leal-Dutra et al. 2018). In this study, the new species V. tuberculata clustered within the genus Vararia (Figure 1, 2)
within Russulales and was closely related to V. cremea and V. gillesii. However, morphologically, the new species is
easily separated from other known species of the genus Vararia. V. cremea is delimited from V. tuberculata by having
tenuis, fragilis, a purple hymenial surface, subcylindrical gloeocystidia, and both narrower basidia (25-35 % 4-5 um)
and basidiospores (15-20 x 2.7-3.5 um, Boidin et al. 1980). The taxon V. gillesii is distinguished from V. tuberculata
by its generative hyphae with clamp connection, smaller basidia (30—40 x 6—7 um), and larger basidiospores (14—17 x
4-4.75 um, Boidin & Lanquetin 1975).

Morphologically, Vararia tuberculata resembles V. fissurata, V. punctata, V. sinensis, and V. yaoshanensis in having
subcylindrical to cylindrical basidia. However, V. fissurata differs from V. tuberculata due to its smooth hymenial
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surface, generative hyphae with clamp connections, smaller basidia (20-27 x 4-8 um vs. 29-56 x 5.5-10 um), and
longer, ellipsoid to broadly ellipsoid basidiospores (5—10 x 3—7 pm vs. 13.5-15.1 x 4.0-5.0 um, Deng et al. 2024).
Vararia punctata is distinguished from V. tuberculata by its smooth hymenial surface, smaller gloeocystidia (12-21
X 5-9 pm vs. 23-83 x 6-13 um), shorter basidia (11-25 x 4—7 um vs. 29-56 x 5.5-10 um), and shorter, ellipsoid
basidiospores (6—10 X 4—6 um vs. 13.5-15.1 x 4.0-5.0 um, Deng et al. 2024). Vararia sinensis differentiates from V.
tuberculata by its smooth hymenial surface with a pinkish tinge, shorter basidia (25-35 X 6—7 pm vs. 29-56 x 5.5-10
um), and smaller, sub-fusiform to navicular basidiospores (6—11 x 4—6 um vs. 13.5-15.1 x 4.0-5.0 pm, Deng ef al.
2024). Vararia yaoshanensis is distinct from V. tuberculata in having a smooth hymenial surface with a cinnamon-buff
to pinkish buff tinge, slightly thick-walled generative hyphae, and smaller, ellipsoid, slightly thick-walled, amyloid
basidiospores (7.6—10.8 x 5.7-7.8 um vs. 13.5-15.1 x 4.0-5.0 um; Deng et al. 2024).

Fungi are closer to humans than to plants and can therefore be considered a strategic biological resource
(Manawasinghe et al. 2025). The application potential of fungi is as important as their natural attributes in recognizing
fungi (Liu ef al. 2025). Climate change and the destruction of natural habitats are also threatening species, and many
may become extinct before they are even discovered (Hyde ef al. 2024). Studies on fungal biodiversity and their
applications are important, as they may lead to new products (Si ef al. 2011, Wang et al. 2013, Hyde et al. 2024).
Therefore, it is now urgent to recognize and conserve fungi for future utilization.

The wood-inhabiting fungi are an extensively studied group of Basidiomycota, which includes several poroid,
smooth, grandinioid, odontioid, and hydnoid basidiomata, and previously many new taxa were described from China
(Cui et al. 2019, Wu et al. 2020, He et al. 2022, Yuan et al. 2023, Zhao et al. 2023, 2024, Dong et al. 2024, Wang et
al. 2024, Qin et al. 2025, Yang et al. 2025). Based on our phylogenetic and morphological research results, 18 species
of Vararia have been reported from China, including those newly described in the present study and other recently
published papers in this country (Liu & He 2016, Liu 2019, Dai et al. 2021, Zou et al. 2022, Deng & Zhao 2023, Deng
et al. 2024). Therefore, the diversity of Vararia species remains largely unknown in China, particularly in subtropical
and tropical regions. This paper enhances our understanding of fungal diversity in this region, and further fieldwork
and molecular analyses are likely to reveal additional taxa.

Acknowledgements

The research was supported by the High-level Talents Program of Yunnan Province (YNQR-QNRC-2018-111), the
Forestry and Grass Science and Technology Innovation Joint Project of Yunnan Province (Project No. 202404CB090008),
Modern Industry School of Edible-fungi, Southwest Forestry University (SYJ25), the Science Foundation of Education
Department of Yunnan Province (2025Y0845), Science and Technology Projects of Yunnan Universities Serving Key
Industries (FWCY-BSPY2025093), Southwest Forestry University Graduate Research Innovation Fund Project (YJS-
KCJJ-2025-03), and Yunnan Province College Students Innovation and Entrepreneurship Training Program (Project
nos. S202510677111, S202510677002, S202510677109, S202510677105).

References

Bernicchia, A. & Gorjon, S.P. (2010) Fungi Europaei 12: Corticiaceae s.l. Edizioni Candusso, Alassio, Italy.

Boidin, J. & Gilles, G. (1999) Contribution a la connaissance du genre Vararia (Basidiomycotina). Bulletin de la Société Mycologique de
France 115: 115-139.

Boidin, J. & Lanquetin, P. (1975) Vararia subgenus Vararia (Basidiomycetes, Lachnocladiaceae): Etude spéciale des espéces d’Afrique
intertropicale. Bulletin de la Société Mycologique de France 91: 457-513.

Boidin, J. & Lanquetin, P. (1987) Le genre Scytinostroma Donk (Basidiomycetes, Lachnocladiaceae). Bibliotheca Mycologica 114: 1—
130.

Boidin, J. (1967) Basidiomycétes Lachnocladiaceae résupinés de la République Centrafricaine. Cahiers de La Maboké 5: 23-35.

Boidin, J., Lanquetin, P. & Gilles, G. (1980) Application du concept biologique de 1’espéce aux Basidiomycétes. Le genre Vararia section
Vararia au Gabon. Cryptogamie. Mycologie 1 (4): 265-384.
https://doi.org/10.5962/p.354072

Boidin, J., Mugnier, J. & Canales, R. (1998) Taxonomie moléculaire des Aphyllophorales. Mycotaxon 66: 445—491.
https://doi.org/10.5962/p.415453

258 « Phytotaxa 740 (3) © 2026 Magnolia Press WANG ET AL.



Chen, J.J., Cui, B.K., Zhou, L.W., Korhonen, K. & Dai, Y.C. (2015) Phylogeny, divergence time estimation, and biogeography of the genus
Heterobasidion (Basidiomycota, Russulales). Fungal Diversity 71: 185-200.
https://doi.org/10.1007/s13225-014-0317-2

Cui, B.K., Li, HJ., Ji, X., Zhou, J.L., Song, J., Si, J., Yang, Z.L. & Dai, Y.C. (2019) Species diversity, taxonomy and phylogeny of
Polyporaceae (Basidiomycota) in China. Fungal Diversity 97 (1): 137-392.
https://doi.org/10.1007/s13225-019-00427-4

Cunningham, G.H. (1955) Thelephoraceae of New Zealand. Part IV. The genus Vararia. Transactions and Proceedings of the Royal
Society of New Zealand 82: 973-985.

Dai, Y.C. (2011) A revised checklist of corticioid and hydnoid fungi in China for 2010. Mycoscience 52 (1): 69-79.
https://doi.org/10.1007/S10267-010-0068-1

Dai, Y.C., Yang, Z.L., Cui, B.K., Wu, G., Yuan, H.S., Zhou, L.W., He, S.H., Ge, Z.W., Wu, F., Wei, Y.L., Yuan, Y. & Si, J. (2021) Diversity
and systematics of the important macrofungi in Chinese forests. Mycosystema 40: 770-805.
https://doi.org/10.13346/j.mycosystema.210036

Deng, Y.L., Li, J.F., Zhao, C.L. & Zhao, J. (2024) Four new fungal species in forest ecological system from southwestern China. Journal
of Fungi 10: 194.
https://doi.org/10.3390/jof10030194

Deng, Y.L. & Zhao, C.L. (2023) The molecular phylogeny and morphology revealed a new wood-rotting fungus Vararia yunnanensis
(Peniophoraceae, Russulales) in Yunnan Province, China. Phytotaxa 583 (1): 39-49.
https://doi.org/10.11646/phytotaxa.583.1.4

Dong, J.H., Li, Q., Yuan, Q., Luo, Y.X., Zhang, X.C., Dai, Y.F., Zhou, Q., Liu, X.F., Deng, Y.L., Zhou, H.M., Muhammad, A. & Zhao,
C.L. (2024) Species diversity, taxonomy, molecular systematics and divergence time of wood-inhabiting fungi in Yunnan-Guizhou
Plateau, Asia. Mycosphere 15 (1): 1110-1293.
https://doi.org/10.5943/mycosphere/15/1/10

Duhem, B. & Buyck, B. (2012) On two new tropical Vararia (Russulales, Basidiomycota) with extremely small, racemose dichohyphidia.
Cryptogamie. Mycologie 33 (4): 427—437.
https://doi.org/10.7872/crym.v33.iss4.2012.427

Gilbertson, R.L. (1965) Some species of Vararia from temperate North America. Papers of the Michigan Academy of Science. Arts and
Letters 50: 161-184.

Hallenberg, N. (1985) The Lachnocladiaceae and Coniophoraceae of North Europe. Fungiflora.

He,M.Q., Zhao, R.L., Liu, D.M., Denchev, T.T., Begerow, D., Yurkov, A., Kemler, M., Millanes, A.M., McTaggart, M.W.A.R., Shivas, R.G.,
Buyck, B., Chen, J., Vizzini, A., Papp, V., Zmitrovich, I.V., Davoodian, N. & Hyde, K.D. (2022) Species diversity of basidiomycota.
Fungal Diversity 114 (1): 281-325.
https://doi.org/10.1007/s13225-021-00497-3

Hu, Y., Karunarathna, S.C., Li, H., Galappaththi, M.C., Zhao, C.L., Kakumyan, P. & Mortimer, P.E. (2022) The impact of drying temperature
on basidiospore size. Diversity 14 (4): 239.
https://doi.org/10.3390/d14040239

Hyde, K.D., Noorabadi, M.T., Thiyagaraja, V., He, M.Q., Johnston, P.R., Wijesinghe, S.N., Armand, A., Biketova, A.Y., Chethana,
K.W.T., Erdogdu, M., Ge, Z.W., Groenewald, J.Z., Hongsanan, S., Kusan, 1., Leontyev, D.V., Li, D.W,, Lin, C.G., Liu, N.G.,
Maharachchikumbura, S.S.N., Matoc¢ec, N., May, T.W., McKenzie, E.H.C., Mesi¢, A., Perera, R.H., Phukhamsakda, C., Piatek,
M., Samarakoon, M.C., Selcuk, F., Senanayake, 1.C., Tanney, J.B., Tian, Q., Vizzini, A., Wanasinghe, D.N., Wannasawang, N.,
Wijayawardene, N.N., Zhao, R.L., Abdel-Wahab, M.A., Abdollahzadeh, J., Abeywickrama, P.D., Absalan, S., Acharya, K., Afshari,
N., Afshan, N.S., Afzalinia, S., Ahmadpour, S.A., Akulov, O., Alizadeh, A., Alizadeh, M., Al-Sadi, A.M., Alves, A., Alves, V.C.S.,
Alves-Silva, G., Antonin, V., Aouali, S., Aptroot, A., Apurillo, C.C.S., Arias, R.M., Asgari, B., Asghari, R., Assis, D.M.A., Assyov,
B., Atienza, V., Aumentado, H.D.R., Avasthi, S., Azevedo, E., Bakhshi, M., Bao, D.F., Baral, H.O., Barata, M., Barbosa, K.D.,
Barbosa, R.N., Barbosa, F.R., Baroncelli, R., Barreto, G.G., Baschien, C., Bennett, R.M., Bera, 1., Bezerra, J.D.P., Bhunjun, C.S.,
Bianchinotti, M.V., Btaszkowski, J., Boekhout, T., Bonito, G.M., Boonmee, S., Boonyuen, N., Bortnikov, F.M., Bregant, C.,
Bundhun, D., Burgaud, G., Buyck, B., Caeiro, M.F., Cabarroi-Hernandez, M., Cai, M.F., Cai, L., Calabon, M.S., Calaga, F.J.S.,
Callalli, M., Camara, M.P.S., Cano-Lira, J., Cao, B., Carlavilla, J.R., Carvalho, A., Carvalho, T.G., Castafieda-Ruiz, R.F., Catania,
M.D.V., Cazabonne, J., Cedeiio-Sanchez, M., Chaharmiri-Dokhaharani, S., Chaiwan, N., Chakraborty, N., Cheewankoon, R., Chen,
C., Chen, J., Chen, Q., Chen, Y.P., Chinaglia, S., Coelho-Nascimento, C.C.S., Coleine, C., Costa-Rezende, D.H., Cortés-Pérez, A.,
Crouch, J.A., Crous, P.W., Cruz, R.H.S.F., Czachura, P., Damm, U., Darmostuk, V., Daroodi, Z., Das, K., Das, K., Davoodian, N.,
Davydov, E.A., da Silva, G.A., da Silva, .IR., da Silva, R.M.F,, da Silva, S.A.C., Dai, D.Q., Dai, Y.C., de Groot, M.D., De Kesel,
A., De Lange, R., de Medeiros, E.V., de Souza, C.F.A., de Souza, F.A., dela Cruz, T.E.E., Decock, C., Delgado, G., Denchev, C.M.,
Denchev, T.T., Deng, Y.L., Dentinger, B.T.M., Devadatha, B., Dianese, J.C., Dima, B., Doilom, M., Dissanayake, A.J., Dissanayake,

ANEW FUNGAL OF VARARIA TUBERCULATA FROM CHINA  Phytotaxa 740 (3) © 2026 Magnolia Press « 259



D.M.L.S., Dissanayake, .LS., Diniz, A.G., Dolatabadi, S., Dong, J.H., Dong, W., Dong, Z.Y., Drechsler-Santos, E.R., Druzhinina,
LS., Du, T.Y., Dubey, M.K., Dutta, A.K., Elliott, T.F., Elshahed, M.S., Egidi, E., Eisvand, P., Fan, L., Fan, X., Fan, X.L., Fedosova,
A.G., Ferro, L.O., Fiuza, P.O., Flakus, A., Fonseca, E.O., Fryar, S.C., Gabaldon, T., Gajanayake, A.J., Gannibal, P.B., Gao, F.,
Garcia-Sanchez, D., Garcia-Sandoval, R., Garrido-Benavent, 1., Garzoli, L., Gasca-Pineda, J., Gautam, A K., Gené, J., Ghobad-
Nejhad, M., Ghosh, A., Giachini, A.J., Gibertoni, T.B., Gentekaki, E., Gmoshinskiy, V.I., Gées-Neto, A., Gomdola, D., Gorjon,
S.P., Goto, B.T., Granados-Montero, M.M., Griffith, G.W., Groenewald, M., Grossart, H.P., Gu, Z.R., Gueidan, C., Gunarathne,
A., Gunaseelan, S., Guo, S.L., Gusmao, L.F.P., Gutierrez, A.C., Guzman-Davalos, L., Haelewaters, D., Haituk, H., Halling, R.E.,
He, S.C., Heredia, G., Hernandez-Restrepo, M., Hosoya, T., Hoog, S.D., Horak, E., Hou, C.L., Houbraken, J., Htet, Z.H., Huang,
S.K., Huang, W.J., Hurdeal, V.G., Hustad, V.P., Inacio, C.A., Janik, P., Jayalal, R.G.U., Jayasiri, S.C., Jayawardena, R.S., Jeewon,
R., Jeronimo, G.H., Jin, J., Jones, E.B.G., Joshi, Y., Jurjevié, Z., Justo, A., Kakishima, M., Kaliyaperumal, M., Kang, G.P., Kang,
J.C., Karimi, O., Karunarathna, S.C., Karpov, S.A., Kezo, K., Khalid, A.N., Khan, M.K., Khuna, S., Khyaju, S., Kirchmair, M.,
Klawonn, I., Kraisitudomsook, N., Kukwa, M., Kularathnage, N.D., Kumar, S., Lachance, M.A., Lado, C., Latha, K.P.D., Lee, H.B.,
Leonardi, M., Lestari, A.S., Li, C., Li, H., Li, J., Li, Q., Li, Y., Li, Y.C,, Li, Y.X., Liao, C.F., Lima, J.L.R., Lima, JJM.S., Lima, N.B.,
Lin, L., Linaldeddu, B.T., Linn, M.M., Liu, F., Liu, J.K., Liu, J.W,, Liu, S., Liu, S.L., Liu, X.F., Liu, X.Y., Longcore, J.E., Luangharn,
T., Luangsa-ard, J.J., Lu, L., Lu, Y.Z., Lumbsch, H.T., Luo, L., Luo, M., Luo, Z.L., Ma, J., Madagammana, A.D., Madhushan,
A., Madrid, H., Magurno, F., Magyar, D., Mahadevakumar, S., Malosso, E., Malysh, J.M., Mamarabadi, M., Manawasinghe, L.S.,
Manfrino, R.G., Manimohan, P., Mao, N., Mapook, A., Marchese, P., Marasinghe, D.S., Mardones, M., Marin-Felix, Y., Masigol, H.,
Mehrabi, M., Mehrabi-Koushki, M., Meiras-Ottoni, A., Melo, R.F.R., Mendes-Alvarenga, R.L., Mendieta, S., Meng, Q.F., Menkis,
A., Menolli, N.J., Miksik, M., Miller, S.L., Moncada, B., Moncalvo, J.M., Monteiro, J.S., Monteiro, M., Mora-Montes, H.M.,
Moroz, E.L., Moura, J.C., Muhammad, U., Mukhopadhyay, S., Nagy, G.L., Najamul, S.A., Najafiniya, M., Nanayakkara, C.M.,
Naseer, A., Nascimento, E.C.R., Nascimento, S.S., Neuhauser, S., Neves, M.A., Niazi, A.R., Nie, Y., Nilsson, R.H., Nogueira,
P.T.S., Novozhilov, Y.K., Noordeloos, M., Norphanphoun, C., Nuiiez, O.N., O’Donnell, R.P., Ochl, F., Oliveira, J.J.A., Oliveira, I.,
Oliveira, N.V.L., Oliveira, PH.F., Orihara, T., Oset, M., Pang, K.L., Papp, V., Pathirana, L.S., Peintner, U., Pem, D., Pereira, O.L.,
Pérez-Moreno, J., Pérez-Ortega, S., Péter, G., Pires-Zottarelli, C.L.A., Phonemany, M., Phongeun, S., Posta, A., Prazeres, J.F.S.A.,
Quan, Y., Quandt, C.A., Queiroz, M.B., Radek, R., Rahnama, K., Raj, K.N.A., Rajeshkumar, K.C., Rajwar, S., Ralaiveloarisoa, A.B.,
Rémad, T., Ramirez-Cruz, V., Rambold, G., Rathnayaka, A.R., Raza, M., Ren, G.C., Rinaldi, A.C., Rivas-Ferreiro, M., Robledo, G.L.,
Ronikier, A., Rossi, W., Rusevska, K., Ryberg, M., Safi, A., Salimi, F., Salvador-Montoya, C.A., Samant, B., Samaradiwakara, N.P.,
Sanchez-Castro, 1., Sandoval-Denis, M., Santiago, A.L.C.M.A., Santos, A.C.D.S., Santos, L.A., Sarma, V.V., Sarwar, S., Savchenko,
A., Savchenko, K., Saxena, R.K., Schoutteten, N., Selbmann, L., Sevéikové, H., Sharma, A., Shen, HW., Shen, Y.M., Shu, Y.X.,
Silva, H.F., Silva-Filho, A.G.S., Silva, V.S.H., Simmons, D.R., Singh, R., Sir, E.B., Sohrabi, M., Souza, F.A., Souza-Motta, C.M.,
Sri-indrasutdhi, V., Stadler, M., Stemler, J., Stephenson, S.L., Stoyneva-Gaertner, M.P., Strassert, J.F.H., Stryjak-Bogacka, M., Su,
H., Sun, Y.R., Svantesson, S., Sysouphanthong, P., Takamatsu, S., Tan, T.H., Tanaka, K., Tang, C., Tang, X., Taylor, J.E., Taylor,
P.W.J., Tennakoon, D.S., Thakshila, S.A.D., Thambugala, K.M., Thamodini, G.K., Thilanga, D., Thines, M., Tiago, P.V., Tian, X.G.,
Tian, W.H., Tibpromma, S., Tkal¢ec, Z., Tokarev, Y.S., TomSovsky, M., Torruella, G., Tsurykau, A., Udayanga, D., Ulukap, M.,
Untereiner, W.A., Usman, M., Uzunov, B.A., Vadthanarat, S., Valenzuela, R., Van den Wyngaert, S., Van Vooren, N., Velez, P.,
Verma, R.K., Vieira, L.C., Vieira, W.A.S., Vinzelj, J.M., Tang, A.M.C., Walker, A., Walker, A.K., Wang, Q.M., Wang, Y., Wang, X.Y.,
Wang, Z.Y., Wannathes, N., Wartchow, F., Weerakoon, G., Wei, D.P., Wei, X., White, J.F., Wijesundara, D.S.A., Wisitrassameewong,
K., Worobiec, G., Wu, H.X., Wu, N., Xiong, Y.R., Xu, B., Xu, J.P., Xu, R., Xu, R.F.,, Xu, R.J., Yadav, S., Yakovchenko, L.S., Yang,
H.D., Yang, X., Yang, Y.H., Yang, Y.Y., Yang, Y.Y., Yoshioka, R., Youssef Noha, H., Yu, FM., Yu, Z.F., Yuan, L.L. & Yuan, Q. (2025)
Fungal diversity notes 1818-1918: taxonomic and phylogenetic contributions on genera and species of fungi. Fungal Diversity 130:
1-261.
https://doi.org/10.1007/s13225-024-00541-y

Miller, S.L., Larsson, E., Larsson, K.H., Verbeken, A. & Nuytinck, J. (2006) Perspectives in the new Russulales. Mycologia 98 (6):
960-970.
https://doi.org/10.1080/15572536.2006.11832625

Nakasone, K.K. (2015) Taxonomic studies in Chrysoderma, Corneromyces, Dendrophysellum, Hyphoradulum and Mycobonia. Mycotaxon
130: 369-397.
https://doi.org/10.5248/130.369

Pouzar, Z. (1982) Taxonomic studies in resupinate fungi I. Ceskd Mykologie 36: 141-145.
https://doi.org/10.33585/cmy.36302

Qin, G.F.,, Qin, W.M., Wang, H.C., Zhao, J., Korhonen, K., Chen, J., Dai, Y.C. & Yuan, Y. (2025) Phylogeny and species diversity of
Armillaria in China based on morphological, mating test, and GCPSR criteria. Mycology 16 (2): 777-811.
https://doi.org/10.1080/21501203.2024.2404121

Rathnayaka, A.R., Tennakoon, D.S., Jones, G.E., Wanasinghe, D.N., Bhat, D.J., Priyashantha, A.H., Stephenson, S.L., Tibpromma, S. &

260 <« Phytotaxa 740 (3) © 2026 Magnolia Press WANG ET AL.



Karunarathna, S.C. (2025) Significance of precise documentation of hosts and geospatial data of fungal collections, with an emphasis
on plant-associated fungi. New Zealand Journal of Botany 63 (2-3): 462—489.
https://doi.org/10.1080/0028825X.2024.2381734

Riebesehl, J. & Langer, E. (2017) Hyphodontia s.l. (Hymenochaetales, Basidiomycota): 35 new combinations and new keys to all 120
current species. Mycological Progress 16 (6): 637—666.
https://doi.org/10.1007/s11557-017-1299-8

Riebesehl, J., Yurchenko, E., Nakasone, K.K. & Langer, E. (2019) Phylogenetic and morphological studies in Xylodon (Hymenochaetales,
Basidiomycota) with the addition of four new species. MycoKeys 47: 97-137.
https://doi.org/10.3897/mycokeys.47.31130

Ronquist, F., Teslenko, M., van der Mark, P., Ayres, D.L., Darling, A., Hohna, S., Larget, B., Liu, L. & Suchard, M.A. & Huelsenbeck,
J.P. (2012) Mrbayes 3.2: efficient Bayesian phylogenetic inference and model choice across a large model space. Systematic Biology
61: 539-542.
https://doi.org/10.1093/sysbio/sys029

Sanyal, S.K., Dhingra, G.S. & Singh, A.P. (2012) Vararia longicystidiata sp. nov. (Agaricomycetes) from India. Mycotaxon 120 (1):
357-360.
https://doi.org/10.5248/120.357

Si, J., Cui, B.K., He, S. & Dai, Y.C. (2011) Optimization of conditions for laccase production by Perenniporia subacida and its application
in dye decolorization. Chinese Journal of Applied and Environmental Biology 17 (5): 736-741.
https://doi.org/10.3724/SP.J.1145.2011.00736

Stalpers, J.A. (1996) The aphyllophoraceous fungi II. Keys to the species of the Hericiales. Studies in Mycology 40: 1-183.

Wang, C.G., Dai, Y.C., Kout, J., Gates, G.M., Liu, H.G., Yuan, Y. & Vlasak, J. (2024) Multi-gene phylogeny and taxonomy of Physisporinus
(Polyporales, Basidiomycota). Mycosphere 15: 1455-1521.
https://doi.org/10.1080/21501203.2024.2379476

Wang, W., Yuan, T.Q., Cui, B.K. & Dai, Y.C. (2013) Investigating lignin and hemicellulose in white rot fungus-pretreated wood that affect
enzymatic hydrolysis. Bioresource Technology 134: 381-385. [http://dx.doi.org/10.1016/j.biortech.2013.02.042]

Vilgalys, R. & Hester, M. (1990) Rapid genetic identification and mapping of enzymatically amplified ribosomal DNA from several
Cryptococcus species. Journal of Bacteriology 172: 4238-4246. [http://doi.org/10.1128/jb.172.8.4238-4246.1990]

Wu, F., Yuan, Y., Chen, J.J., Cui, B.K., Zhou, M. & Dai, Y.C. (2020) Terrestriporiaceae fam. nov., anew family of Russulales (Basidiomycota).
Mpycosphere 11 (1): 2755-2766.
https://doi.org/10.5943/mycosphere/11/1/21

Wu, F., Zhou, L.W., Vlasék, J. & Dai, Y.C. (2022) Global diversity and systematics of Hymenochaetaceae with poroid hymenophore.
Fungal Diversity 113: 1-192.
https://doi.org/10.1007/s13225-021-00496-4

Yang, Y., Xu, Y., Wang, L., Jiang, Q.Q., Su, J.Q., Li, R., Zhou, H.M. & Zhao, C.L. (2025) Multigene phylogeny of seven wood-inhabiting
fungal orders in Basidiomycota, and proposal of a new genus and thirteen new species. Mycosphere 16 (1): 245-295.
https://doi.org/10.5943/mycosphere/16/1/4

Yuan, Y., Bian, L.S., Wu, Y.D., Chen, J.J., Wu, F.,, Liu, H.G., Zeng, G.Y. & Dai, Y.C. (2023) Species diversity of pathogenic wood-rotting
fungi (Agaricomycetes, Basidiomycota) in China. Mycology 14 (3): 204-226.
https://doi.org/10.1080/21501203.2023.2238779

Yurchenko, E. & Wu, S.H. (2016) A key to the species of Hyphodontia sensu lato. MycoKeys 12: 1-27.
https://doi.org/10.3897/mycokeys.12.7568

Yurchenko, E., Riebesehl, J. & Langer, E. (2017) Clarification of Lyomyces sambuci complex with the descriptions of four new species.
Mycological Progress 16 (9): 865-876.
https://doi.org/10.1007/s11557-017-1321-1

Zhao, C.L., Qu, M.H., Huang, R.X. & Karunarathna, S.C. (2023) Multi-gene phylogeny and taxonomy of the wood-rotting fungal genus
Phlebia sensu lato (Polyporales, Basidiomycota). Journal of Fungi 9: 320.
https://doi.org/10.3390/j019030320

Zhao, H., Nie, Y., Zong, T.K., Wang, K., Wen, S.N., Lv, M.L., Cui, Y.J., Tohtirjap, A., Chen, J.J., Zhao, C.L., Wu, F., Cui, B.K,, Yuan, Y.,
Dai, Y.C. & Liu, X.Y. (2023) Species diversity, updated classification and divergence times of the phylum Mucoromycota. Fungal
Diversity 123: 49-157.
https://doi.org/10.1007/s13225-023-00525-4

Zhao, H., Wu, Y.D., Yang, Z.R., Liu, H.G., Wu, F., Dai, Y.C. & Yuan, Y. (2024) Polypore funga and species diversity in tropical forest
ecosystems of Africa, America and Asia, and a comparison with temperate and boreal regions of the Northern Hemisphere. Forest
Ecosystem 11: 100200.

ANEW FUNGAL OF VARARIA TUBERCULATA FROM CHINA  Phytotaxa 740 (3) © 2026 Magnolia Press « 261



https://doi.org/10.1016/j.fecs.2024.100200

Zhou, HM., Dai, Y.C., Bian, L.S., Liu, H.G., Vlasak, J. & Yuan, Y. (2025) Diversity, divergence time, and biogeography of the genus
Albatrellus (Agaricomycetes, Russulales). Mycology 16 (2): 738-776.
https://doi.org/10.1080/21501203.2024.2386021

Zou, L., Zhang, X.L., Deng, Y.L. & Zhao, C.L. (2022) Four new wood-inhabiting fungal species of Peniophoraceae (Russulales,
Basidiomycota) from the Yunnan-Guizhou Plateau, China. Journal of Fungi 8 (11): 1227.
https://doi.org/10.3390/jof8111227

262 + Phytotaxa 740 (3) © 2026 Magnolia Press WANG ET AL.



