
Phytotaxa  647 (3):  207–222
https://www.mapress.com/pt/
Copyright © 2024 Magnolia Press Article PHYTOTAXA

ISSN 1179-3155 (print edition)

ISSN 1179-3163 (online edition)

Accepted by Md. Iqbal Hosen: 2 May 2024; published: 14 May 2024

https://doi.org/10.11646/phytotaxa.647.3.1

207
Licensed under Creative Commons Attribution-N.C. 4.0 International https://creativecommons.org/licenses/by-nc/4.0/

Molecular phylogeny and morphology reveal two new wood-inhabiting fungal 
species (Basidiomycota) from China

LU WANG1,3, ZHENGLI KANG1,4, HONGMIN ZHOU1,5* & CHANGLIN ZHAO1,2,6*

1College of Forestry, Southwest Forestry University, Kunming 650224, P.R. China
2Yunnan Academy of Biodiversity, Southwest Forestry University, Kunming 650224, P.R. China
3� fungiluwang@163.com; https://orcid.org/0009-0004-6274-5953
4� fungizhenglikang@163.com; https://orcid.org/0009-0003-1878-6822
5�hongminzhou@foxmail.com; https://orcid.org/0000-0002-0724-5815
6� fungichanglinz@163.com; https://orcid.org/0000-0002-8668-1075
*Corresponding author: �hongminzhou@foxmail.com, � fungichanglinz@163.com

Abstract

Wood-inhabiting fungi are found in living trees, decorticated wood of dead tree branches and trunks as well as manufactured 
wood products, and play an important role in forest ecosystems as an important group of decomposers. In this present study, 
two new wood-inhabiting fungal taxa, Candelabrochaete yunnanensis and Hyphodermella sinensis are proposed based on 
a combination of the morphological features and molecular evidence. Candelabrochaete yunnanensis is characterized by 
the farinaceous basidiomata with the flesh-pinkish to brownish vinaceous hymenial surface, a monomitic hyphal system 
with simple-septate generative hyphae, presence of the cylindrical septocystidia and ellipsoid basidiospores (4–5 × 2.5–3 
µm). Hyphodermella sinensis is characterized by the membranaceous basidiomata having the white to slightly greyish 
hymenial surface, a monomitic hyphal system with clamp generative hyphae, presence of the clavate cystidia and ellipsoid 
basidiospores (4–6 × 3–4 µm). The phylogenetic tree inferred from ITS+nLSU sequences revealed that Candelabrochaete 
yunnanensis was nested into the family Irpicaceae within the order Polyporales, in which it was closely related to the species 
C. africana; Hyphodermella sinensis grouped into the genus Hyphodermella and clustered into the family Phanerochaetaceae, 
in which it grouped with H. aurantiaca and H. zixishanensis.
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Introduction

The Polyporales is a diverse group of Agaricomycetes and one of the most intensively studied clades of Fungi (Kirk 
et al. 2008, Binder et al. 2013, Zhao et al. 2015, Justo et al. 2017, Virágh et al. 2021, Liu et al. 2022, 2023a, 2023b). 
As major wood-inhabiting fungi, Polyporales are key players in the carbon cycle (Floudas et al. 2012, Tedersoo et 
al. 2014, James et al. 2020, Zhang et al. 2022). A great majority of Polyporales are the saprotrophic wood-inhabiting 
fungi, while a few are plant pathogens causing timber damage (Dai et al. 2012a, Binder et al. 2013, Hawksworth et al. 
2017, Liu et al. 2022, Zhao et al 2023, Hussain et al. 2024). The enzymatic capabilities of the Polyporales are not only 
important for the biogeochemical cycles but also make them prime candidates for industrial applications including 
biomass conversion, mycoremediation, paper pulping and the production of biofuels (Binder et al. 2013, Hibbett et 
al. 2016). As the major wood-decaying fungi, the morphological and developmental diversity of fruiting bodies of 
Polyporales are of interest to both fungal ecologists and applied scientists (Dai et al. 2012b, Wu et al. 2018, He 2019, 
Guan & Zhao 2021, Chen et al. 2021, Hyde et al. 2023, Li et al. 2023b, Liu et al. 2023b).
	 The genus Candelabrochaete Boidin (1970: 24) belonged to the order Polyporales (Basidiomycota), typified by 
C. africana Boidin (1970: 24) (Burdsall 1984). Candelabrochaete is characterized by the short-celled, simple-septate 
generative hyphae and the multiseptate cystidia (Bernicchia & Górjon 2010). According to Index Fungorum (www.
indexfungorum.org; accessed on 2 February 2024), the genus Candelabrochaete has 16 specific and registered names 
with 14 species been accepted worldwide (Justo et al. 2017, Chen et al. 2020, Chen et al. 2021, Li et al. 2023b). 
The genus Hyphodermella J. Erikss. & Ryvarden (1976: 579) belongs to the family Phanerochaetaceae (Polyporales, 
Basidiomycota) and typified by H. corrugata (Fr.) J. Erikss. & Ryvarden (1976: 579) (Duhem et al. 2011). The genus is 
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characterized by the resupinate, crustose basidiomata and a monomitic hyphal structure with simple septa on generative 
hyphae, presence of encrusted hyphal ends, clavate to suburniform basidia, and ellipsoid to globose, smooth, thin-
walled basidiospores (Wang & Zhao 2020). According to Index Fungorum (www.indexfungorum.org; accessed on 2 
February 2024), the genus Hyphodermella has thirteen specific and registered names and currently twelve species have 
been accepted worldwide (Telleria et al. 2010, Floudas & Hibbett 2015, Zhao et al. 2017, Wang et al. 2021, Wang & 
Zhao 2021, Li et al. 2023b, Shen et al. 2023).
	 In recent studies, three species of Candelabrochaete formed two distinct lineages in the Ceriporia/ Candelabrochaete 
s.l./ Leptoporus/ Phanerochaete allantospora clade, which indicate that Candelabrochaete was polyphyletic, and their 
generic position remained unresolved since the type species C. africana was not nested within the phlebioid clade, and 
the results indicated that the complicated relationships among these taxa may require additional data (Justo et al. 2017, 
Chen et al. 2020, Chen et al. 2021, Li et al. 2022). Recently, molecular studies involving the phylogeny of the genus 
Hyphodermella based on single- or multi-gene datasets have been carried out and the phylogenetic positions of some 
species within Hyphodermella in Phanerochaetaceae (Polyporales, Basidiomycota) were rearranged (Telleria et al. 
2010, Floudas & Hibbett 2015, Zhao et al. 2017, Wang et al. 2021, Wang & Zhao 2021, Li et al. 2023b). The research 
focused on the taxonomy of a small wood-inhabiting fungal genus Hyphodermella, with the most comprehensive 
sampling to date, and the phylogenetic position of Hyphodermella within the family Phanerochaetaceae was rearranged 
by employing the same ITS and nLSU regions as in previous study and also the ITS, nLSU, rpb1, rpb2 and tef1 regions, 
in which the result showed that many taxa were transferred into other genera (Shen et al. 2023).
	 During the surveys of the wood-inhabiting fungi, we collected two species from the order Polyporales from Yunnan 
Province, China., which were not consistent with any known species of the wood-inhabiting fungi. We presented the 
morphological characteristics and multi-genes molecular analyses with ITS and nLSU DNA markers that supported 
the taxonomy and phylogenetics of Candelabrochaete and Hyphodermella species.

Materials and methods

Morphological studies

Fresh fruiting bodies of fungi growing on angiosperm branches were collected from Qujing of Yunnan Province, P.R. 
China. Specimens were dried in an electric food dehydrator at 40 °C, then sealed and stored in an envelope bag and 
deposited in the herbarium of the Southwest Forestry University (SWFC), Kunming, Yunnan Province, P.R. China. 
The macromorphological descriptions were based on field notes and photos captured in the field and lab. Colour 
terms follow Petersen (1996). The micromorphological data were obtained from the dried specimens when observed 
under a light microscope following Dai et al. (2015). The following abbreviations were used: KOH = 5% potassium 
hydroxide water solution, CB = Cotton Blue, CB– = acyanophilous, CB+ = cyanophilous, IKI = Melzer’s reagent, 
IKI– = both inamyloid and indextrinoid, L = mean spores length (arithmetic average for all spores), W = mean spores 
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 a given number (b) of specimens), Qm = the average of Q (arithmetic average 
for all spores).

Molecular procedures and phylogenetic analyses

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 (Zhao et al. 2023). The 
nuclear ribosomal of the 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 LR0R/LR7 (Vilgalys & 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 Limited Company (Yunnan Province, P.R. China). All of the newly generated sequences were 
deposited in GenBank (Table 1).
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TABLE 1. List of species, specimens and GenBank accession numbers of sequences used in this study.

Species Name Sample No.
GenBank Accession No.

References
ITS nLSU

Bjerkandera adusta HHB-12826 KP134983 KP135198 Floudas & Hibbett 2015

B. centroamericana L-13104 KY948791 KY948855 Justo et al. 2017

Byssomerulius corium FP-102382 KP135007 KP135230 Floudas & Hibbett 2015

B. corium WEI 17-645 LC427006 LC427030 Chen et al. 2020

Candelabrochaete africana FP-102987 KP135294 KP135199 Floudas & Hibbett 2015

C. guangdongensis He 5902 MZ422527 MZ422499 Li et al. 2022

C. langloisi FP-110343 KY948793 KY948886 Chen et al. 2021

C. septocystidia FCUG 2027 MZ636933 MZ637097 Li et al. 2022

C. septocystidia RLG-9759 MZ636934 GQ470631 Chen et al. 2021

C. yunnanensis CLZhao 26027 OR658994 OR999391 Present study

Ceriporia arbuscula GC 1708-338 LC427008 LC427040 Chen et al. 2020

C. mellita GC 1508-71 LC427022 LC427044 Chen et al. 2020

C. viridans GC 1708-211 LC427027 LC427049 Chen et al. 2020

Crepatura ellipsospora CLZhao 1260 MK343693 MK343697 Ma & Zhao 2019

C. ellipsospora CLZhao 1265 MK343692 MK343696 Ma & Zhao 2019

Crystallicutis rajchenbergii MR-4310 KY948797 KY948888 Justo et al. 2017

C. serpens HHB-15692 KP135031 KP135200 Floudas & Hibbett 2015

Cytidiella albida GB 1833 KY948748 KY948889 Justo et al. 2017

C. albomarginata He 5575 MZ422526 MZ422497 Li et al. 2022

Efibula americana FP-102165 KP135016 KP135256 Floudas & Hibbett 2015

E. tropica TNM:F33355 MZ636967 MZ637129 Chen et al. 2021

Gloeoporus orientalis TNM:F31113 MZ636980 MZ637141 Chen et al. 2021

G. pannocinctus L-15726 KP135060 KP135214 Floudas & Hibbett 2015

Hapalopilus eupatorii Dammrich 10744 KX752620 Miettinen et al. 2016

H. rutilans FP-102473 MZ636981 MZ637142 Chen et al. 2021

Hyphodermella aurantiaca CLZhao 10487 MW209023 MW209012 Wang & Zhao 2021

H. aurantiaca CLZhao 10500 MW209025 MW209014 Wang & Zhao 2021

H. corrugata MA-Fungi 24238 FN600378 JN939586 Telleria et al. 2010

H. corrugata MA-Fungi 5527 FN600372 JN939597 Telleria et al. 2010

H. laevigata He 5427 ON964013 ON963996 Li et al. 2023b

H. laevigata He 5430 ON964014 ON963997 Li et al. 2023b

H. poroides Dai 10848 KX008368 KX011853 Zhao et al. 2017

H. poroides Dai 12045 KX008367 KX011852 Zhao et al. 2017

H. rosae FP-150552 KP134978 KP135223 Floudas & Hibbett 2015

H. rosae TNM:F31698 MZ636986 MZ637147 Chen et al. 2021

H. sinensis CLZhao 25866 OR658992 OR999388 Present study

H. sinensis CLZhao 25922 OR658993 OR999389 Present study

H. tropica He 3808 ON964010 ON963993 Li et al. 2023b

H. tropica He 4004 ON964012 ON963995 Li et al. 2023b

H. zixishanensis CLZhao 7159 MZ305278 MZ305287 Wang et al. 2021

H. zixishanensis CLZhao 7204 MZ305279 MZ305288 Wang et al. 2021

Irpex alboflavescens He 4719 MZ422501 MZ422472 Li et al. 2022

I. laceratus TNM:F23945 MZ636990 Tian et al. 2022

I. rosea CLZhao 18489 MW377574 MW377577 Wang & Zhao 2022

Leptoporus mollis RLG-7163 KY948794 MZ637155 Justo et al. 2017

L. mollis TJV-93-174T KY948795 Justo et al. 2017

Meruliopsis leptocystidiata Wu 1708-43 LC427013 LC427033 Chen et al. 2020

......continued on the next page
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TABLE 1 (Continued)

Species Name Sample No.
GenBank Accession No.

References
ITS nLSU

M. taxicola GC 1704-60 LC427028 LC427050 Chen et al. 2020

Phaeophlebiopsis caribbeana HHB-6990 KP135415 Floudas & Hibbett 2015

P. peniophoroides FP-150577 KP135417 Floudas & Hibbett 2015

Phanerochaete albida GC 1407-14 MZ422788 MZ637179 Floudas & Hibbett 2015

P. allantospora KKN-111 KP135038 KP135238 Floudas & Hibbett 2015

P. arizonica RLG-10248 KP135170 KP135239 Floudas & Hibbett 2015

Phanerochaete leptocystidiata Dai 10468 MT235684 MT248167 Xu et al. 2020

Phlebiopsis friesii He 5722 MT452528 MT447413 Zhao et al. 2021

P. gigantea FP-70857 KP135390 KP135272 Floudas & Hibbett 2015

P. yunnanensis CLZhao 3958 MH744140 MH744142 Zhao et al. 2019

Pirex concentricus OSC-41587 KP134984 KP135275 Floudas & Hibbett 2015

Porostereum fulvum LY:18491 MG649452 MG649454 Chen et al. 2021

P. spadiceum TNM:F4022 MZ637062 MZ637263 Chen et al. 2021

Raduliporus aneirina HHB-15629 KP135023 KP135207 Floudas & Hibbett 2015

R. aneirinus Wu 0409-199 MZ637068 Chen et al. 2021

Resiniporus pseudogilvescens Wu 1209-46 KY688203 Chen et al. 2021

R. resinascens BRNM 710169 FJ496675 Tomšovský et al. 2010

Rhizochaete brunnea MR11455 AY219389 Li et al. 2023b

R. fissurata CLZhao 10407 MZ713642 MZ713846 Gu & Zhao 2021

R. grandinosa CLZhao 3117 MZ713644 MZ713848 Gu & Zhao 2021

Russula begonia HBAU15564 MZ573252 OQ077072 Li et al. 2023a

Terana caerulea FP-104073 KP134980 KP135276 Floudas & Hibbett 2015

T. caerulea TNM:F29079 MZ637090 MZ637287 Chen et al. 2021

Trametopsis aborigena Robledo 1236 KY655336 Lopes et al. 2017

T. cervina TJV-93-216T JN165020 JN164796 Justo & Hibbett 2011

	 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 version 1.27 (Larsson 2014). The sequence alignments were deposited in 
TreeBase (ID 31308). The combined ITS and nLSU sequences and ITS datasets were used to infer the position of the 
two new species in the genus Candelabrochaete and Hyphodermella and related species. Russula begonia G.J. Li, T.Z. 
Liu & T.Z. Wei was assigned as an outgroup to root trees in the ITS+nLSU analysis (Figure 1) (Li et al. 2023a).
	 Maximum parsimony (MP), Maximum Likelihood (ML), and Bayesian Inference (BI) analyses were applied to the 
combined datasets following a previous study (Zhao & Wu 2017), 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. Using the heuristic search option with TBR branch swapping and 1000 random sequence additions, trees were 
inferred. 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 1000 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 1000 bootstrap replicates.
	 MrModeltest 2.3 (Nylander 2004) was used to determine the best-fit evolution model for each datasets for 
Bayesian inference (BI), which was performed using MrBayes 3.2.7a with a GTR+I+G model of DNA substitution 
and a gamma distribution rate variation across sites (Ronquist & Huelsenbeck 2003). Four Markov chains were run 
twice from a random starting tree, for 2 million generations of the datasets (Figure 1) 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) >70%, maximum parsimony bootstrap value (BT) >70% or Bayesian posterior 
probabilities (BPP) >0.95.
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FIGURE 1. Maximum parsimony strict consensus tree illustrating the phylogeny of two new species and related species in Phanerochaetaceae 
and Irpicaceae within Polyporales based on ITS+nLSU se-quences. The branch is labeled with a maximum likelihood lead value greater 
than 70%, a reduced lead value greater than 50% and a Bayesian posterior probability greater than 0.95. The new species are in bold.

Results

Phylogenetic analyses

The dataset based on ITS+nLSU (Figure 1) comprises sequences from 71 fungal specimens representing 59 species. 
The dataset had an aligned length of 2362 characters, of which 1424 characters are constant, 332 are variable and 
parsimony-uninformative, and 606 are parsimony-informative. Maximum parsimony analysis yielded 2 equally 
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parsimonious trees (TL = 4563, CI = 0.3364, HI = 0.6636, RI = 0.5502, RC = 0.1851). Bayesian analysis and ML 
analysis resulted in a similar topology as MP analysis with an average standard deviation of split frequencies of 
0.008061 (BI), and the effective sample size (ESS) across the two runs is double the average ESS (avg ESS) = 299. The 
phylogenetic tree (Figure 1) inferred from ITS and nLSU sequences revealed that Candelabrochaete yunnanensis was 
nested into the family Irpicaceae, and the genus Candelabrochaete is polyphyletic. Hyphodermella sinensis grouped 
into genus Hyphodermella and clustered into the family Phanerochaetaceae, in which H. sinensis was sister to H. 
aurantiaca C.L. Zhao and H. zixishanensis C.L. Zhao (Figure 1).

Taxonomy

Candelabrochaete yunnanensis L. Wang & C.L. Zhao, sp. nov. Figs. 2 and 3.
MycoBank no.: 851547

Etymology:—yunnanensis (Lat.): refers to the locality (Yunnan Province) of the type specimen.
Holotype:—CHINA. Yunnan Province, Qujing, Qilin District, Cuishan Forest Park, GPS coordinates: 25°55′ 

N, 103°69′ E, altitude: 2245 m asl., on the fallen branch of angiosperm, leg. C.L. Zhao, 24 November 2022, CLZhao 
26027 (SWFC).

Basidiomata:—Annual, resupinate, closely adnate, farinaceous, up to 12 cm long, 5 cm wide and 0.3 mm thick. 
Hymenial surface smooth, flesh-pinkish to brownish vinaceous when fresh, become pinkish buff to buff when dry. 
Sterile margin thinning, adnate, pinkish buff to buff, up to 1 mm.

Hyphal system:—Monomitic; generative hyphae simple-septate, colorless, distinctly thick-walled, usually 
branched at a right angle, interwoven, 3.5–6 µm in diameter; IKI–, CB–, tissues unchanged in KOH.

Hymenium:—Septocystidia abundant, cylindrical, slightly sinuous, frequently septate, colorless, thick-walled, 
arising from the subiculum, mostly embedded, 80–105 × 7–9 µm. Basidia barreled, colorless, thin-walled, encrusted 
with crystals, with a basal simple septum and four sterigmata, 16–18 × 4.5–5.5 µm; basidioles dominant, in shape 
similar to basidia, but slightly smaller.

Spores:—Basidiospores ellipsoid, colorless, thin-walled, smooth, IKI–, CB–, 4–5 × 2.5–3(–4) µm, L = 4.84 µm, 
W = 3.18 µm, Q = 1.53 (n = 30/1).

Hyphodermella sinensis L. Wang & C.L. Zhao, sp. nov. Figs. 4 and 5.
MycoBank no.: 851548.

Etymology:—sinensis (Lat.): refers to the locality (China) of the type specimen.
Holotype:—CHINA. Yunnan Province, Qujing, Qilin District, Cuishan Forest Park, GPS coordinates: 25°55′ N, 

103°69′ E, altitude: 2245 m asl., on the fallen branch of angiosperm, leg. C.L. Zhao, 27 October 2022, CLZhao 25866 
(SWFC).

Basidiomata:—Annual, resupinate, adnate, membranaceous, and up to 10 cm long, 4 cm wide and 0.1 mm thick. 
Hymenial surface smooth, white to slightly greyish when fresh, become greyish to honey yellow when dry. Sterile 
margin indistinct, white to slightly greyish, up to 1 mm.

Hyphal system:—Monomitic; generative hyphae with clamp connections, colorless, thin-walled, frequently 
branched, interwoven, 3–4.5 µm in diameter; IKI–, CB–, tissues unchanged in KOH.

Hymenium:—Cystidia clavate, colorless, thin-walled, 18–30 × 2–3 µm. Basidia clavate, colorless, thin-walled, 
with a basal clamp connection and four sterigmata, 14.5–16 × 3–4 µm; basidioles dominant, in shape similar to basidia, 
but slightly smaller.

Spores:—Basidiospores broadly ellipsoid, colorless, thin-walled, smooth, IKI–, CB–, 4–6(–6.5) × (2.5–)3–4 µm, 
L = 5.24 µm, W = 3.63 µm, Q = 1.32–1.44 (n = 90/3).
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FIGURE 2. Candelabrochaete yunnanensis (holotype, CLZhao 26027): basidiomata on the substrate (A), macroscopic characteristics of 
hymenophore (B). Bars: (A) = 1 cm and (B) = 1 mm.
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FIGURE 3. Microscopic structures of Candelabrochaete yunnanensis (holotype, CLZhao 26027): basidiospores (A), basidia and 
basidioles (B), cystidia (C), a section of the hymenium (D). Bars: A= 5 µm, (B–D) = 10 µm.

Additional specimens examined:—CHINA. Yunnan Province, Wenshan, Xichou County, Dongma Town, Xinzhai 
Village, GPS coordinates: 23°45′ N, 104°90′ E, altitude: 1205 m asl., on the fallen branch of angiosperm, leg. C.L. 
Zhao, 16 January 2019, CLZhao 11267; Qujing, Qilin District, Cuishan Forest Park, GPS coordinates: 25°55′ N, 
103°69′ E, altitude: 2245 m asl., on the fallen branch of angiosperm, leg. C.L. Zhao, 27 October 2022, CLZhao 25922 
(SWFC).
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FIGURE 4. Hyphodermella sinensis (holotype, CLZhao 25866): basidiomata on the substrate (A), macroscopic characteristics of 
hymenophore (B). Bars: (A) = 1 cm and (B) = 1 mm.
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FIGURE 5. Microscopic structures of Hyphodermella sinensis (holotype, CLZhao 25866): basidiospores (A), basidia and basidioles (B), 
cystidia (C), a section of the hymenium (D). Bars: (A–D) = 10 µm.

Discussion

In the phylogenetic tree (Figure 1), Candelabrochaete yunnanensis is closely related to C. africana. However, C. 
africana is distinguished from C. yunnanensis by having the thin-walled generative hyphae and narrower basidia 
(12–18 × 3–4.5 µm) and its longer septocystidia (70–140 × 8–12 µm) (Boidin 1970). Hyphodermella sinensis is 
grouped with H. aurantiaca and H. zixishanensis. However, H. aurantiaca differs from H. sinensis by having the 
ceraceous hymenophore with orange to rose hymenial surface, smaller basidiospores (3–4 × 2–2.8 µm), and its simple-
septate generative hyphae (Wang & Zhao 2021); H. zixishanensis is separated from H. sinensis by the tuberculate 
hymenophore with the reddish to brown hymenial surface, longer basidia (17.5–27 × 3–5.5 µm), its simple-septate 
generative hyphae and smaller basidiospores (3.7–5.8 × 2.6–4.0 µm) (Wang & Zhao 2021).
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	 Morphologically, Candelabrochaete guangdongensis Yue Li & S.H. He, C. neocaledonica Duhem & Buyck 
and C. septocystidia (Burt) Burds. are similar to C. yunnanensis by having the large septocystidia. However, C. 
guangdongensis differs from C. yunnanensis by having the ceraceous hymenophore with orange to reddish orange 
hymenial surface and longer cystidia (145–190 × 6–10 µm) (Li et al. 2022); C. neocaledonica is distinct from C. 
yunnanensis by having the distinctly hydnoid hymenophore and allantoid basidiospores (Duhem & Buyck 2011); C. 
septocystidia is separated from C. yunnanensis by having the distinctly encrusted septocystidia and allantoid, narrower 
basidiospores (4.5–6.5 × 1.5–2 µm) (Burdsall 1984). Hyphodermella laevigata Yue Li & S.H. He, H. poroides Y.C. 
Dai & C.L. Zhao, H. rosae (Bres.) Nakasone and H. tropica Yue Li & S.H. He are similar to H. sinensis by having 
the ellipsoid, thin-walled, smooth basidiospores (Zhao et al. 2017, Li et al. 2022). However, H. laevigata differs in H. 
sinensis by having the pale yellow to grayish yellow hymenial surface and simple-septate generative hyphae (Li et al. 
2022); H. poroides differs from H. sinensis by having the ceraceous to crustaceous hymenophore with cream to orange 
hymenial surface and thick-walled, simple-septate generative hyphae (Zhao et al. 2017); H. rosae is separated from H. 
sinensis by having the subceraceous to crustaceous hymenophore with odontoid hymenial surface and larger basidia 
(24–35 × 6–8 µm); H. tropica is distinct from H. sinensis by having the grandinioid hymenophore with grayish orange 
to brownish orange hymenial surface and wider crystal cystidia (20–50 × 6–10 µm) (Li et al. 2022).
	 The estimation of fungal species ranges from 1 to 11 million, depending on the criteria employed by various 
researchers (Hyde et al. 2020). The researches of fungal species numbers are still ongoing, and the value of fungi 
is, however, indisputable with both beneficial and negative impacts (Hyde et al. 2023). Our focusing on two species 
Candelabrochaete yunnanensis and Hyphodermella sinensis are new to science, which enrich the fungal diversity, and 
both taxa were found in Yunnan Province, southwest China, which is a hotspot for biodiversity, and more new taxa 
have been discovered in here by mycologists in the recent years (Dong et al. 2022, 2023, Yang et al. 2023a, 2023b, 
Yuan et al. 2023, Zhang et al. 2024).
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