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Resinicium yunnanense sp. nov. (Resiniciaceae,
Hymenochaetales), a new wood-inhabiting fungal
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With 3 figures and 1 table

Abstract: A new wood-inhabiting fungal species, Resinicium yunnanense sp. nov., is proposed
based on a combination of morphological features and molecular characters. It is characterized by
an annual growth habit, resupinate basidiomata with white to pale cream, smooth hymenial surface,
a monomitic hyphal system with nodose-septate hyphae, presence of astrocystidia and halocystidia,
and ellipsoid, colorless, thin-walled, smooth basidiomata measuring as 3.7-5.2 x 2.3-3.3 um. Se-
quences of the internal transcribed spacer (ITS) regions of the studied samples were generated, and
phylogenetic analyses were performed with maximum likelihood, maximum parsimony and Bayes-
ian inference methods. The phylogenetic analyses based on molecular data of ITS sequences
showed that the new species is nested into genus Resinicium, which demonstrated R. yunnanense
was sister taxon to R. friabile.

Keywords: Basidiomycota; corticioid; molecular phylogeny; taxonomy; wood-rotting fungi

Introduction

Resinicium Parmasto, typified with R. bicolor (Alb. & Schwein.) Parmasto (Parmasto
1968), is a worldwide distributed genus of wood-inhabiting fungi. It is characterized by
resupinate, thin basidiomes with smooth, grandinioid, odontioid to hydnoid hymenophore

© 2023 J. Cramer in Gebruder Borntraeger Verlagsbuchhandlung, Stuttgart, www.borntraeger-cramer.de
Germany DOI: 10.1127/nova_hedwigia/2023/0876 0029-5035/2023/0876 $ 3.00
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with white to yellowish hymenial surface, a monomitic hyphal system with clamp con-
nections or rarely with simple septa, presence of astrocystidia and halocystidia, and thin-
walled, smooth, ellipsoid, cylindrical or allantoid basidiospores (Parmasto 1968, Bernic-
chia & Gorjon 2010). So far about 18 species have been accepted in the genus worldwide
(Larsson et al. 2006, Nakasone 2007, Yu et al. 2021). A total of 24 species have been as-
signed to Resinicium (Index Fungorum: http://www.indexfungorum.org/Names/Names.

asp).

Recently, molecular studies involving Resinicium have been carried out (Nakasone 2007,
Gruhn et al. 2017, Park et al. 2017, Yu et al. 2021, Wang et al. 2023). Morphological and
molecular studies on Resinicium s. str. showed that two groups of Resinicium species,
Resinicium s. str. group (R. bicolor), and Resinicium s.l. group (R. furfuraceum (Bres.)
Pann.) were supported as two distinct groups. The morphological research as well as
phylogenetic analyses based on ITS rDNA sequences, indicated that three main Resini-
cium clades were included and nine species nested into Resinicium (Gruhn et al. 2017). A
recent study revealed that ten species of Resinicium grouped together on the basis of ITS
datasets (Park et al. 2017). The research from Asia-Pacific about the genus Resinicium
sensu lato were carefully studied from the morphological and phylogenetic perspectives,
in which 11 species of Resinicium were included and differentiated by ITS-based on phy-
logeny, and two new species were described (Yu et al. 2021).

During investigations on wood-inhabiting fungi in southern China, an additional taxon
was found which could not be assigned to any described species. In this study, the authors
examine the taxonomy and phylogeny of a new species within Resinicium, based on the
internal transcribed spacer (ITS) regions sequences.

Materials and methods

The studied specimens are deposited at the herbarium of Southwest Forestry University
(SWFC), Kunming, Yunnan Province, P.R. China. Macromorphological descriptions are
based on field notes. Color terms follow Petersen (1996). The micro-morphological data
were obtained from the dried specimens and observed under Nikon Eclipse E100 light
microscope following (Chen & Zhao 2020). The following abbreviations were used:
KOH = 5% potassium hydroxide, CB = Cotton Blue, CB— = acyanophilous, IKI = Melz-
er’s reagent, IKI—- = both non-amyloid and non-dextrinoid, L = mean spore length (arith-
metic average of all spores), W = mean spore width (arithmetic average of all spores), Q
= variation in the L/W ratios between the specimens studied, n (a/b) = number of spores
(a) measured from given number (b) of specimens.
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DNA extraction, PCR amplification, sequencing and phylogenetic analyses

The CTAB rapid plant genome extraction kit-DN14 (Aidlab Biotechnologies Co., Ltd.,
Beijing, P.R. China) was used to obtain genomic DNA from the dried specimens (Chen &
Zhao 2020). The nuclear ribosomal ITS region was amplified with primers ITSS5 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 PCR products were purified and
directly sequenced at Kunming Tsingke Biological Technology Limited Company, Kun-
ming, Yunnan Province, P.R. China. All newly generated sequences were deposited at
GenBank (Table 1).

Table 1. List of species, specimens and GenBank accession numbers of sequences used in this
study.

Species name Sample no. GenBank References

accession no.

ITS
Peniophorella praetermissa ~ KHL 13164 DQ873597 Larsson et al. (2006)
Resinicium austroasianum LWZ (2017)1014-3 MW414503 Zhou et al. (2021)
R. austroasianum LWZ 20180518-2 MW414507 Zhou et al. (2021)
R. austroasianum LWZ 20180417-5 MW414504 Zhou et al. (2021)
R. austroasianum LWZ 20180417-28 MW414505 Zhou et al. (2021)
R. austroasianum LWZ 20180517-42 MW414506 Zhou et al. (2021)
R. bicolor O.Miettinen 14049 MF319079 Zhou et al. (2021)
R. bicolor TENN57741 AF518763 Kriger (2002)
R. bicolor FP-133575 DQ826533 Nakasone (2007)
R. bicolor HHB10731 DQ826534 Nakasone (2007)
R. bicolor JLL13731 DQ826535 Nakasone (2007)
R. bicolor UC2022858 KP814209 Zhou et al. (2021)
R. bicolor FP-133695 DQ826536 Nakasone (2007)
R. bicolor GEL2071 DQ340321 Zhou et al. (2021)
R. confertum FP-102863 DQ826538 Nakasone (2007)
R. friabile FP-102983 DQ826545 Nakasone (2007)
R. friabile FP-102803 DQ826541 Nakasone (2007)
R. friabile PR-1380 DQ826542 Nakasone (2007)
R. friabile FP-150153 DQ826543 Nakasone (2007)
R. friabile ECCO-146 DQ826544 Nakasone (2007)
R. grandisporum GGGUY13-008 KY995325 Gruhn et al. (2017)
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Fig. 1. Maximum parsimony strict consensus tree illustrating the phylogeny of Resinicium yunnan-
ense and related species in Resinicium based on ITS sequences. Branches are labeled with maxi-
mum likelihood bootstrap value higher than 70%, parsimony bootstrap value higher than 50% and
Bayesian posterior probabilities more than 0.95, respectively.

Sequencher 4.6 (GeneCodes, Ann Arbor, MI, USA) was used to edit the DNA sequence.
Sequences were aligned in MAFFT 7 (https://mafft.cbrc.jp/alignment/server/) using the
“G-INS-I” strategy and manually adjusted in BioEdit (Hall 1999). The sequence align-
ment was deposited in TreeBase (submission ID 28764). Peniophorella praetermissa
(P. Karst.) K.H. Larss and Skvortzoviella lenis Jia Yu, Xue W. Wang, S.L. Liu & L.W.
Zhou were used as an outgroup to root trees following Yu et al. (2021) in the ITS analyses
(Fig. 1).

Maximum parsimony (MP), Maximum Likelihood (ML) and Bayesian Inference (BI)
analyses were applied to the combined three datasets. Approaches to phylogenetic analy-
ses followed Zhao & Wu (2017). MP analysis 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
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swapping and 1,000 random sequence additions. Max-trees were set to 5,000, branches of
zero length were collapsed and all parsimonious trees were saved. Clade robustness was
assessed using a bootstrap (BT) analysis with 1,000 replicates (Felsenstein 1985). De-
scriptive tree statistics tree length (TL), consistency index (CI), retention index (RI),
rescaled consistency index (RC), and homoplasy index (HI) were calculated for each
Maximum Parsimonious Tree generated. Sequences were also analysed using Maximum
Likelihood (ML) with RAXML-HPC2 through the Cipres Science Gateway (www.phylo.
org, Miller et al. 2009). Branch support (BS) for ML analysis was determined by 1,000
bootstrap replicates.

MrModeltest 2.3 (Nylander 2004) was used to determine the best-fit evolution model for
each data set for Bayesian inference (BI). BI was calculated with MrBayes 3.1.2 with a
general time reversible (GTR+I+G) model of DNA substitution and a gamma distribution
rate variation across sites (Ronquist & Huelsenbeck 2003). Four Markov chains run for
2 runs from random starting trees for 1.1 million generations and trees were sampled every
100 generations. The first one-fourth generations were discarded as burn-in. A majority
rule consensus tree of all remaining trees was calculated. Branches were considered as
significantly supported if they received maximum likelihood bootstrap value (ML) > 70%,
maximum parsimony bootstrap value (MP) > 50%, or Bayesian posterior probabilities
(BPP) > 0.95.

Results
Molecular phylogeny

The ITS dataset (Fig. 1) included sequences from 50 fungal specimens representing
14 taxa. The dataset had an aligned length of 707 characters, of which 338 characters
were constant, 81 parsimony-uninformative and 246 parsimony-informative. MP analysis
yielded 100 equally parsimonious trees (TL =747, CI =0.6841, HI=0.3159, RI=0.9128,
RC = 0.6244). The best-fit model for ITS alignment estimated and applied in the BI was
GTR+I+G, Iset nst = 6, rates = invgamma; prset statefreqpr = dirichlet (1,1,1,1). BI re-
sulted in a similar topology with an average standard deviation of split frequencies =
0.008921.

A phylogenetic tree (Fig. 1) inferred from the ITS sequence of Resinicium, showed that
the sampled specimens of R. yunnanense sp. nov., were sistered to R. friabile Hjortstam
& Melo with supports (94% BS, 91% BP, 1.00 BPP), and it formed a well-supported
lineage distinct from the other species.
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Taxonomy

Resinicium yunnanense J. Cai & C.L. Zhao, sp. nov. Figs. 2, 3
MycoBank no.: 841273

Holotype: CHINA. Yunnan Province, Honghe, Pingbian County, Daweishan National
Nature Reserve, E 116°24', N 39°57', alt. 2265 m, on angiosperm trunk, 3 August 2019,
CLZhao 18543 (SWFC), GenBank MW810958 (ITS).

Fig. 2. Basidiomata of Resinicium yunnanense (holotype). Bars: A=1cm; B =1 mm.
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Fig. 3. Microscopic structures of Resinicium yunnanense (drawn from the holotype). A. Basidio-
spores; B. Basidia and basidioles; C. Astrocystidia; D. Halocystidia; E. A vertical section of hyme-
nium. Bars: A=5pm; B, C, D, E= 10 pm.

Etymology: Yunnanense (Lat.): referring to the locality (Yunnan) of the type specimens.

Description: Basidiomata annual, resupinate; hymenial surface smooth to irregular po-
roid; hyphal system monomitic, generative hyphae with clamp connections; basidiospores
ellipsoid, colorless, thin-walled, smooth, IKI-, CB—, 3.7-5x2.3-3.3 pum.

Fruiting body: Basidiomata annual, resupinate, farinaceous without odor or taste when
fresh, becoming fragile when drying, up to 9 cm long, 3.5 cm wide, 50-100 pm thick.
Hymenial surface smooth to irregular poroid, white to pale cream when fresh, turn to buff
to cinnamon-buff upon drying. Margin sterile, white to cream, 1-2 mm wide.
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Hyphal structure: Hyphal system monomitic, generative hyphae with clamp connec-
tions, colorless, thin-walled, frequently branched, 1.5-4.5 pm in the diameter of the cross
section; CB—, IKI-.

Hymenium: Cystidia of two kinds: (1) Astrocystidia numerous, colorless, thin-walled,
7-12.8 x 1-1.5 um, with an acute or bulbous apex, the star-shaped crystals are easily
crushed by tapping; becoming black in Melzer’s reagent (IKI+). (2) Halocystidia rare,
colorless, thin-walled, capitate, 19.1-23.2 x 15.1-20.9 um; tapering to 2—3 um diameter
at base, outer globules 10-20 um diameter, covered by a large hyaline guttulate mass.
Larger crystals usually free in the hymenium. Basidia clavate, with four sterigmata and a
basal clamp connection, 7-10 x 3—4.5 um. Basidioles dominant, in shape similar to ba-
sidia, but slightly smaller.

Spores: Basidiospores ellipsoid, colorless, thin-walled, smooth, IKI-, CB—, (3.5-)3.7—
5(-5.3) x (2-)2.3-3.3(-3.5) um, L=4.50 um, W = 2.82 um, Q = 1.54-1.65 (n = 60/2).

Rot type: A white rot.

Additional specimen (paratype) examined: CHINA. Yunnan Province: Honghe, Ping-
bian County, Daweishan National Nature Reserve, E 116°24', N 39°57', alt. 2265 m, on
fallen angiosperm branch, 1 August 2019, CLZhao 17889 (SWFC).

Discussion

The present study describes a new species, Resinicium yunnanense sp. nov., based on
phylogenetic and morphological evidence.

Previously, based on the ITS sequences, the phylogeny and taxonomy of Resinicium s. str.
indicated that ten species nested into the core group, including R. friabile, R. tenue Naka-
sone, R. confertum Nakasone, R. rimulosum Nakasone, R. bicolor, R. saccharicola (Burt.)
Nakasone, R. monticola Nakasone, R. mutabile Nakasone, Rickenella fibula Bull, R. mel-
lea Singer & Clémencon and the generic species of R. bicolor (Alb. & Schwein.) Par-
masto, in which all of them formed a single linecage (Nakasone 2007). In the present
study, the new species, R. yunnanense clusters into Resinicium s. str., in which it sisters to
R. friabile with high support. However, morphologically R. friabile differs from R. yun-
nanense by its subceraceous to ceraceous, denticulate to spinose basidiomata and bigger
basidia (10—15 x 4-5.5 um, Nakasone 2007).

Morphologically, Resinicium yunnanense resembles R. grandisporum G. Gruhn, S.
Dumez & E. Schimann, R. mutabile and R. tenue by having farinaceous basidiomata.
However, R. grandisporum differs in its odontioid hymenophore, and larger basidiospores
(8-9.6 x 4.3-5.5 pm, Gruhn 2017); R. mutabile differs in its odontoid to spinose
basidiomata, and larger basidia (11-16 x 3.5-6 pm, Nakasone 2007). R. tenue differs in
its odontoid to grandinioid hymenophore with short conical or cylindrical aculei (4—6 per
mm) and larger basidiospores (5-6 x 3.5-4 pm, Nakasone 2007).
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Resinicium yunnanense is similar to R. aculeatum Telleria, Melo & Duefias, R. monticola
and R. rimulosum based on the character of the ellipsoid basidiospores. However, R. acu-
leatum differs in its grandinioid to odontioid basidiomata with conical to almost semiglo-
bose teeth and halocystidia with a finely aculeolate wall (20 x 6.5-12 pm, Telleria et al.
2008); R. monticola differs in its short conical, broad tubercules hymenophore, and acu-
leate to lageniform astrocystidia (10-30 x 1.5—4 pm, Nakasone 2007); R. rimulosum
differs in its odontoid hymenophore with the short, conical aculei (4-6 per mm), and
larger basidia (11-22 x 4-5 pm, Nakasone 2007).

In geographical distribution, Resinicium is a widespread group and six Resinicium
species were recorded in China (Dai 2011), in which two species were found and
described in this country, R. austroasianum J. Yu, X. W. Wang, S.L. Liu & L.W. Zhou
and R. lateastrocystidium J. Yu, X. W. Wang, S.L. Liu & L.W. Zhou (Yu et al. 2021).
However, morphologically, R. austroasianum differs in its grandinioid to odontoid
basidiomata with the small cylindrical aculei, usually with round apex (5-6 per mm),
and cylindrical leptocystidia (10-30 x 2-3 pum, Yu et al. 2021); R. lateastrocystidium
differs in having the grandinioid to odontoid basidiomata with small conical apex (3—4
per mm), and larger basidia (13-20 x 5-6 um, Yu et al. 2021).

Wood-inhabiting fungal species are an extensively studied group of Basidiomycota (Ber-
nicchia & Gorjon 2010, Dai 2012, Dai et al. 2015, Zhao et al. 2023). However, the Chinese
wood-inhabiting fungus diversity is still not well known, especially in subtropics and
tropics, many recently described taxa of this group were from these areas (Cui & Dai
2006, Dai 2011, Dai 2012, Yuan 2013, Zhao et al. 2015, Zhao et al. 2016, Zhao et al.
2019, Zhao et al. 2023, Yuan et al. 2016, Shen et al. 2018, Cui et al. 2019, Luo & Zhao
2022, Cai et al. 2023, Zhao & Zhao 2023). A new species in the present study is from
subtropics, too, supporting the possibility of finding more new taxa belonging to the
wood-inhabiting fungi.

Acknowledegments

The research was supported by the National Natural Science Foundation of China (Pro-
jectNo.32170004), Yunnan Fundamental Research Project (Grant No. 202001 AS070043),
the High-level Talents Program of Yunnan Province (YNQR-QNRC-2018-111), the Sci-
ence Foundation of Education Department of Yunnan Province (2023Y(0724), and the
Research Project of Key Laboratory of Forest Disaster Warning and Control in Universi-
ties of Yunnan Province (ZKJS-S-202208).



Resinicium yunnanense sp. nov. (Resiniciaceae, Hymenochaetales) 323

References

Bernicchia, A., & Gorjon, S. P. (2010). Fungi Europaei 12 [Alassio, Edizioni Candusso: Lomazzo].
Corticiaceaes, 1, 1-1007.

Cai, J., Zou, L., Wu, X., & Zhao, C. L. (2023). Physisporinus yunnanensis sp. nov. (Polyporales,
Basidiomycota) from Southern China. Phytotaxa, 579(2), 98-106. https://doi.org/10.11646/
phytotaxa.579.2.3

Chen, J. Z., & Zhao, C. L. (2020). Morphological and molecular identification of four new resupi-
nate species of Lyomyces (Hymenochaetales) from southern China. MycoKeys, 65, 101-118.
https://doi.org/10.3897/mycokeys.65.48660

Cui, B. K., & Dai, Y. C. (2006). Wrightoporia (Basidiomycota, Aphyllophorales) in China. Nova
Hedwigia, 83(1-2), 159-166. https://doi.org/10.1127/0029-5035/2006/0083-0159

Cui, B. K., Li, H. J., Ji, X., Zhou, J. L., Song, J., Si, J., . . . 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

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

Dai, Y. C. (2012). Polypore diversity in China with an annotated checklist of Chinese polypores.
Mycoscience, 53(1), 49-80. https://doi.org/10.1007/s10267-011-0134-3

Dai, Y. C., Cui, B. K., Si, J., He, S. H., Hyde, K. D., Yuan, H.-S., . . . Zhou, L. W. (2015). Dynamics
of the worldwide number of fungi with emphasison fungal diversity in China. Mycological
Progress, 14, 62 [9 p]. https://doi.org/10.1007/s11557-015-1084-5

Felsenstein, J. (1985). Confidence intervals on phylogenetics: An approach using bootstrap. Evolu-
tion; International Journal of Organic Evolution, 39(4), 783—791. https://doi.org/10.2307/2408678

Gruhn, G., Dumez, S., Moreau, P. A., Roy, M., Morreale, O., Schimann, H., & Courtecuisse, R.
(2017). The genus Resinicium in French Guiana and the West Indies: A morphological and
molecular survey, revealing Resinicium grandisporum sp. nov. Cryptogamie. Mycologie, 38(4),
469-483. https://doi.org/10.7872/crym/v38.iss4.2017.469

Hall, T. A. (1999). BioEdit: A user-friendly biological sequence alignment editor and analysis pro-
gram for Windows 95/98/NT. Nucleic Acids Symposium Series, 41, 95-98.

Kriiger, D. (2002). Monographic Studies in the Genus Polyporus (Basidiomycotina). PhD diss.,
University of Tennessee. http://trace.tennessee.edu/utk graddiss/2135)

Larsson, K. H., Parmasto, E., Fischer, M., Langer, E., Nakasone, K. K., & Redhead, S. A. (2006).
Hymenochaetales: A molecular phylogeny for the hymenochaetoid clade. Mycologia, 98(6),
926-936. https://doi.org/10.1080/15572536.2006.11832622

Luo, K. Y., & Zhao, C. L. (2022). Morphology and multigene phylogeny reveal a new order and a
new species of wood-inhabiting basidiomycete fungi (Agaricomycetes). Frontiers in Microbi-
ology, 13,970731. https://doi.org/10.3389/fmicb.2022.970731

Miller, M. A., Holder, M. T., Vos, R., Midford, P. E., Liebowitz, T., Chan, L., Hoover, P., & Warnow,
T. (2009). The CIPRES Portals. CIPRES. http://www.phylo.org/sub_sections/portal. (Archived
by WebCite(r) at http://www.webcitation.org/5imQlJeQa)

Nakasone, K. K. (2007). Morphological and molecular studies on Resinicium s. str. Canadian Jour-
nal of Botany, 85(4), 420-436. https://doi.org/10.1139/B07-035

Nylander, J. A. A. (2004). MrModeltest v2. Program distributed by the author. Uppsala: Evolution-
ary Biology Centre, Uppsala University.

Park, M. S., Cho, H. J., Kim, N. K., Park, J. Y., Lee, H., Park, K. H., . . . Lim, Y. W. (2017). Ten new
recorded species of macrofungi on Ulleung Island, Korea. Mycobiology, 45(4), 286-296.
https://doi.org/10.5941/MYCO.2017.45.4.286

Parmasto, E. (1968). Conspectus Systematis Corticiacearum (pp. 1-261).


https://doi.org/10.11646/phytotaxa.579.2.3
https://doi.org/10.11646/phytotaxa.579.2.3
https://doi.org/10.3897/mycokeys.65.48660
https://doi.org/10.1127/0029-5035/2006/0083-0159
https://doi.org/10.1007/s13225-019-00427-4
https://doi.org/10.1007/S10267-010-0068-1
https://doi.org/10.1007/s10267-011-0134-3
https://doi.org/10.1007/s11557-015-1084-5
https://doi.org/10.2307/2408678
https://doi.org/10.7872/crym/v38.iss4.2017.469
http://trace.tennessee.edu/utk_graddiss/2135
https://doi.org/10.1080/15572536.2006.11832622
https://doi.org/10.3389/fmicb.2022.970731
http://www.phylo.org/sub_sections/portal
http://www.webcitation.org/5imQlJeQa
https://doi.org/10.1139/B07-035
https://doi.org/10.5941/MYCO.2017.45.4.286

324 J. Cai et al.

Petersen, J. H. (1996). Farvekort. The Danish Mycological Societys colour-chart (pp. 1-6). Greve,
Foreningen til Svampekundskabens Fremme: Greve

Ronquist, F., & Huelsenbeck, J. P. (2003). Mrbayes 3: Bayesian phylogenetic inference under
mixed models. Bioinformatics (Oxford, England), 19(12), 1572—1574. https://doi.org/10.1093/
bioinformatics/btg180

Shen, S., Ma, X., Xu, T. M., & Zhao, C. L. (2018). Phlebia ailaoshanensis sp. nov. (Polyporales,
Basidiomycota) evidenced by morphological characters and phylogenetic analyses. Phytotaxa,
373(3), 184-196. https://doi.org/10.11646/phytotaxa.373.3.2

Swofford, D. L. (2002). PAUP*: phylogenetic analysis using parsimony (*and other methods). Ver-
sion 4.0b10. Sunderland: Sinauer Associates.

Telleria, M. T., Melo, 1., & Dueifias, M. (2008). Resinicium aculeatum, a new species of corticia-
ceous fungi from Equatorial Guinea. Nova Hedwigia, 87(1-2), 195-200. https://doi.
org/10.1127/0029-5035/2008/0087-0195

Wang, X. W,, Liu, S. L., & Zhou, L. W. (2023). An updated taxonomic framework of Hymeno-
chaetales (Agaricomycetes, Basidiomycota). Mycosphere : Journal of Fungal Biology, 14(1),
452-496. https://doi.org/10.5943/mycosphere/14/1/6

White, T. J., Bruns, T., Lee, S., & Taylor, J. (1990). Amplification and direct sequencing of fungal
ribosomal RNA genes for phylogenetics. In M. A. Innis, D. H., Gelfand, J. J. Sninsky, & T. J.
White (eds.), PCR protocols: a guide to methods and applications (pp. 315-322). San Diego:
Academic Press. https://doi.org/10.1016/B978-0-12-372180-8.50042-1

Yu, J., Wang, X. W., Liu, S. L., Shen, S., & Zhou, L. W. (2021). Taxonomy and phylogeny of Resi-
nicium sensu lato from Asia-Pacific revealing a new genus and five new species (Hymenochae-
tales, Basidiomycota). IMA Fungus, 12(1), 1-16. https://doi.org/10.1186/s43008-021-00071-1

Yuan, H. S. (2013). Dichomitus sinuolatus sp. nov. (Basidiomycota, Polyporales) from China and a
key to the genus. Nova Hedwigia, 97(3-4), 495-501. https://doi.org/10.1127/0029-
5035/2013/0098

Yuan, Y., Ji, X. H., Wu, F.,, He, S. H., & Chen, J. J. (2016). Two new Gloeoporus (Polyporales,
Basidiomycota) from tropical China. Nova Hedwigia, 103(1-2), 169-183. https://doi.
org/10.1127/nova_hedwigia/2016/0344

Zhao, C. L., & Wu, Z. Q. (2017). Ceriporiopsis kunmingensis sp. nov. (Polyporales, Basidiomy-
cota) evidenced by morphological characters and phylogenetic analysis. Mycological Progress,
16(1), 93-100. https://doi.org/10.1007/s11557-016-1259-8

Zhao, C. L., Chen, H., He, S. H., & Dai, Y. C. (2016). Radulotubus resupinatus gen. et sp. nov. with
a poroid hymenophore in Pterulaceae (Agaricales, Basidiomycota). Nova Hedwigia, 103(1-2),
265-278. https://doi.org/10.1127/mova_hedwigia/2016/0350

Zhao, C. L., Liu, X. F., & Ma, X. (2019). Phlebiopsis yunnanensis sp. nov. (Polyporales, Basidio-
mycota) evidenced by morphological characters and phylogenetic analysis. Nova Hedwigia,
108(1-2), 265-279. https://doi.org/10.1127/nova_hedwigia/2018/0508

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 (Basel, Switzerland), 9(3), 320. https://doi.org/10.3390/j0f9030320

Zhao, Y. L., & Zhao, C. L. (2023). A corticioid fungus, Gloeocystidiellum yunnanense sp. nov.
(Russulales) with characteristic gloeocystidia from southern China. Nova Hedwigia, 116(1-2),
155-170. https://doi.org/10.1127/nova_hedwigia/2023/0725

Manuscript received: May 5, 2023
Revisions requested: June 13, 2023
Revised version received: July 13, 2023
Manuscript accepted: July 13, 2023
Responsible editor: E. Langer


https://doi.org/10.1093/bioinformatics/btg180
https://doi.org/10.1093/bioinformatics/btg180
https://doi.org/10.11646/phytotaxa.373.3.2
https://doi.org/10.1127/0029-5035/2008/0087-0195
https://doi.org/10.1127/0029-5035/2008/0087-0195
https://doi.org/10.5943/mycosphere/14/1/6
https://doi.org/10.1016/B978-0-12-372180-8.50042-1
https://doi.org/10.1186/s43008-021-00071-1
https://doi.org/10.1127/0029-5035/2013/0098
https://doi.org/10.1127/0029-5035/2013/0098
https://doi.org/10.1127/nova_hedwigia/2016/0344
https://doi.org/10.1127/nova_hedwigia/2016/0344
https://doi.org/10.1007/s11557-016-1259-8
https://doi.org/10.1127/nova_hedwigia/2016/0350
https://doi.org/10.1127/nova_hedwigia/2018/0508
https://doi.org/10.3390/jof9030320
https://doi.org/10.1127/nova_hedwigia/2023/0725

