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Abstract

Crustodontia is characterized by resupinate, ceraceous, smooth, grandinioid to odontioid or tuberculate basidiomata, exhibiting 
a yellowish, brownish, or black hymenial surface that turns reddish or purplish upon application of KOH. A novel leather-like 
fungus, Crustodontia electrina, was discovered in Yunnan Province, southwestern China, and is described and illustrated 
here based on both morphological and molecular evidence. This species is distinguished by resupinate basidiomata, a smooth 
and light curry-yellow hymenial surface when fresh, a monomitic hyphal system with clamp connections on generative 
hyphae, subclavate cystidia, clavate to subuniform basidia, and thin-walled, ellipsoid to broadly ellipsoid basidiospores 
measuring 3.4–4.7 × 2.9–3.9 µm. Phylogenetic analysis indicates that the new species forms a distinct lineage within the 
Crustodontia clade, based on internal transcribed spacer (ITS) sequences. A comprehensive description, illustrations, and 
results of the phylogenetic analysis of the new species are presented.
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Introduction

Fungi play diverse and ecologically important roles in ecosystems (James et al. 2020). Wood-rotting fungi are a 
cosmopolitan group with a rich diversity in boreal, temperate, subtropical, and tropical vegetation, and they degrade 
lignin, cellulose, and hemi-cellulose, thereby maintaining the sustainable ecosystem cycle (Wu et al. 2020, Dai et al. 
2021, Yuan et al. 2023). Recently, many new taxa of wood-rotting fungi have been described from southern China (Dai 
et al. 2021, Mao et al. 2023, Wang et al. 2024, Dong et al. 2024, 2025, Liu et al. 2025, Yang et al. 2025).

The genus Crustodontia Hjortstam & Ryvarden (2005: 20) belonging to Meruliaceae (Polyporales, Basidiomycota) 
was described by Hjortstam & Ryvarden (2005), and C. chrysocreas (Berk. & M.A. Curtis) Hjortstam & Ryvarden 
(2005: 20) was designated as the type species. Within the family Meruliaceae, Crustodontia is monotypic and receives 
strong support within the Sarcodontia Schulzer clade (Chen et al. 2021). Six species were included in the genus, the 
typical species C. chrysocreas was from the USA, and recently C. taiwanensis C.C. Chen & Sheng H (2021: 111), C. 
nigrodontea C.L. Zhao & R.X. Huang (2021: 111) and C. tongxiniana C.L. Zhao (2021: 111) were described from East 
Asia or New Zealand (Chen et al. 2021).

The genus Crustodontia has a wide distribution in subtropical and tropical areas. It has resupinate, ceraceous 
to subceraceous, smooth, grandinioid to odontioid or tuberculate basidiomata, with a yellowish, brownish, or black 
hymenial surface, turning to reddish or purplish with KOH, a monomitic hyphal system with clamped generative 
hyphae, sometimes with nodose-septate hyphae, cylindrical to ventricose cystidia, clavate basidia, ellipsoid to broadly 
ellipsoid thin-walled, smooth basidiospores (Hjortstam & Ryvarden 2005).
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Two wood-inhabiting fungi, HMZhou 129 and HMZhou 1347, were collected from Yunnan Province, China. 
To clarify their taxonomic placement, morphological and phylogenetic analyses of ITS sequences were conducted, 
resulting in the identification of a new species. A description, illustrations and phylogenetic analysis results of this new 
species are provided in the present paper.

Materials and methods

Basidiocarps were photographed with a Nikon D5300 digital camera. Macro-morphological descriptions are based on 
field notes. Colour terms follow Petersen (1996). Macroscopic and collection details were recorded (Rathnayaka et al. 
2025), and the fruit body was transported to a field station, where it was dried in an electronic food dryer at 45°C. Once 
dried, the specimens were sealed in envelopes and zip-lock plastic bags, and labelled (Zhao et al. 2015, 2023). All 
specimens studied are deposited at the herbarium of Southwest Forestry University, Yunnan Province, China (SWFC). 
The hymenial surface of basidiocarps was studied under a Nikon SMZ645 stereomicroscope at magnifications up 
to ×50. Micro-morphological data were obtained from the dried specimens and observed under a light microscope 
following Dai (2010).

Free-hand thin sections of basidiocarps were mounted in 5% potassium hydroxide (KOH) with 1% Phloxine B 
(C20H2Br4Cl4Na2O5) for observation and measurements, Melzer’s reagent for checking amyloidity and dextrinoidity, 
and Cotton Blue (CB) for determining cyanophily using a Nikon Eclipse E100 microscope (− 1000×). The following 
abbreviations were used: KOH = 5% water solution of potassium hydroxide, CB = Cotton Blue, CB– = acyanophilous, 
IKI = Melzer’s reagent, IKI– = both inamyloid and nondextrinoid, L = mean spore length (arithmetic average), W 
= meanspore width (arithmetic average), 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 (Huang et al. 2020). The micro-morphological 
data were obtained from dried specimens observed under a light microscope at 1000× oil immersion magnification 
(Wu et al. 2022, Zhao et al. 2023, Dong et al. 2024). To show the variation in spore sizes, 5% of measurements were 
excluded from each end of the range and shown in parentheses. At least thirty basidiospores from each specimen were 
measured. Stalks were excluded from basidia measurements, and the hilar appendage was excluded from basidiospores 
measurements (Dong et al. 2025). The MycoBank number will be registered in the MycoBank database (http://www.
mycobank.org).

Genomic DNA was extracted from dried basidiomata using a cetyltrimethylammonium bromide rapid plant 
genome extraction kit (Aidlab Biotechnologies Co., Ltd., Beijing, China) according to the manufacturer’s instructions 
with some modifications (Zhao et al. 2012). ITS sequences were analyzed to determine the taxonomic status of 
Crustodontia. PCR was performed as described by Dong et al. (2024). All newly generated sequences were deposited 
in the GenBank database. The primer sets used for nucleotide PCR amplification, and the sequences are listed in Table 
1. The PCR procedure for ITS was as follows: initial denaturation at 95 ℃ for 3 min, followed by 35 cycles at 94 ℃ for 
40 s, 58 ℃ for 45 s and 72 ℃ for 1 min, and a final extension of 72 ℃ for 10 min (Zhao et al. 2023). Sequences were 
aligned in MAFFT 7 (https://mafft.cbrc.jp/alignment/ server/) using the “G-INS-i” strategy and adjusted manually in 
AliView (Hall 1999).

Table 1. List of species, specimens, and GenBank accession numbers of sequences used in this study.
Species Name Sample No. ITS Origin References
Crustodontia chrysocreas FP-102161 AY219367 USA Floudas and Hibbett 2015
C. chrysocreas HHB-6333 KP135358 USA Floudas and Hibbett 2015
C. chrysocreas HHB-3946 KP135357 USA Floudas and Hibbett 2015
C. electrina HMZhou 129* PV864810 China Present study
C. electrina HMZhou 1347 PV864811 China Present study
C. nigrodontea CLZhao 2758* MT896824 China Huang et al. 2020
C. nigrodontea CLZhao 2729 MT896823 China Huang et al. 2020
C. rhododendri He 6251 PP549549 China Li et al. 2025
C. rhododendri CLZhao 6168* MW732400 China Zhao et al. 2023

......continued on the next page
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TABLE 1. (Continued)
Species Name Sample No. ITS Origin References

C. taiwaniana Wu 9310-21 MZ636945 China Chen et al. 2021
C. taiwaniana GC 1703-88* MZ636944 China Chen et al. 2021
C. tongxiniana CLZhao2316 MT020774 China Huang and Zhao 2020
C. tongxiniana CLZhao 2255* MT020773 China Huang and Zhao 2020
C. vietnamensis He 5232* PP549551 Vietnam Li et al. 2025
Sarcodontia crocea BRNM721609 KX831470 Czech Republic Tomšovský 2016

Type specimens are indicated by an asterisk (*). The new strains are indicated in bold.

Results

The ITS dataset included sequences from 15 fungal specimens representing 8 species of Polyporales. The dataset had 
an aligned length of 897 characters, of which 443 were constant, 57 were variable and parsimony-uninformative, and 
43 were parsimony-informative. Maximum Parsimony (MP) Analysis yielded 5,000 equally parsimonious trees (TL 
= 133, CI = 0.8496, HI = 0.1504, RI = 0.8387, RC = 0.7126). Best model for the ITS dataset estimated and applied in 
the Bayesian analysis: GTR+I+G.

FIGURE 1. Maximum Likelihood strict consensus tree illustrating the Crustodontia and related species based on the combined ITS 
sequences. Branches are labeled with Maximum Likelihood bootstrap values (ML) ≥ 70%, Maximum Parsimony bootstrap values (MP) ≥ 
70%, and Bayesian posterior probabilities (BPP) ≥ 0.95. The newly generated sequences are in blue. 
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Maximum Parsimony Analysis was applied to the combined dataset, following Zhao and Wu (2017); tree 
construction was performed in PAUP* version 4.0b10 (Swofford 2002). All the characters were equally weighted, and 
the 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 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, Zhao et al. 2023).

Bayesian and Maximum Likelihood (ML) analyses resulted in a similar topology to the Maximum Parsimony 
analysis; thus, only the ML topology is presented, along with ML bootstrap support (≥70%), MP bootstrap support 
(≥70%), and Bayesian posterior probabilities (BPP ≥ 0.95) values (Fig. 1). The branches of the consensus tree that 
received bootstrap support for ML and MP were greater than or equal to 70%, and BPP were greater than or equal to 
0.95, respectively.

In the phylogenetic tree, the two specimens (HMZhou 129 and 1347, collected from Yunnan Province) clustered 
with C. vietnamensis from Vietnam, with relatively low support values, well below the thresholds of 70% for ML, 70% 
for MP, and 0.95 for BPP; thus, this clade lacks reliable statistical support. In contrast, the new species Crustodontia 
electrina formed a monophyletic entity with high support (100% BS, 99% BT, and 1.00 BPP).

Taxonomy

Crustodontia electrina Quan Li. & H.M. Zhou, sp. nov. Figs. 2–4.

MycoBank: 864131
Holotype—CHINA. Yunnan Province, Zhaotong, Yiliang County, Wumengshan National Nature Reserve, Wangfu 

Waterfall, 27°83ʹ N, 104°29ʹ E, 1700 m, on dead angiosperm root, 17 Aug 2024, HMZhou 129 (SWFC 00100129). 
Etymology—Electrina (Lat.) refers to the curry-yellow basidiomata.
Description—Basidiomata annual, widely effused, smooth, ceraceous. Hymenial surface smooth, light curry-

yellow when fresh, becoming lighter or yellowish toward margin, becoming purplish black in KOH, slightly cracked 
when dry, 150–200 μm thick in section; margin white or concolorous with hymenial surface, thinning out.

FIGURE 2. Basidiomata of Crustodontia electrina (A HMZhou 129 holotype, B–D HMZhou 1347). Scale bars: A–D = 1 cm.
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FIGURE 3. Microscopic features of Crustodontia electrina (HMZhou 129, holotype). A. Basidiospores. B. Basidioles. C. Basidia. D. 
Cystidioles. E. Cystidia. F. Hymenium. Scale bars: A = 5 μm, B–F = 10 μm. 
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FIGURE 4. Microscopic features of Crustodontia electrina (HMZhou 129, holotype) in Cotton Blue, Melzer and Phloxine B reagent. A. 
Basidiospores. B. Basidia. C. Basidioles. D. Cystidiole. E. A Cystidium. F. Clamp connections of hyphae. G. Basidiospores stained with 
Cotton Blue. H. Basidiospores stained with Melzer’s reagent.

Hyphal system—Monomitic; generative hyphae with clamp connections. Subhymenium not clearly differentiated 
from subiculum; hyphae colorless, interwoven, 2–4 μm diam, walls up to 0.6 μm thick, moderately branched. Yellow 
resinous materials abundantly embedded among hyphae. Cystidia subclavate, thin-walled, 29–42 × 2–3 μm. Cystidioles 
subfusiform, with obtuse apex, thin-walled, 16–20 × 2–5 μm. Basidia clavate to subuniform, thin-walled, 4-sterigmate, 
often guttulate, 15–23 × 4–5.5 μm. Basidiospores ellipsoid to broadly ellipsoid, colorless, thin-walled, smooth, often 
with 1–2 guttules, IKI–, CB–, (3.1–)3.4–4.7(–5.0) × (2.6–)2.9–3.9(–4.3) μm, L= 4.1 μm, W = 3.3 μm, Q = 1.2 μm (n 
= 64/2).

Other specimens examined (Paratype): CHINA. Yunnan Province, Zhaotong, Yiliang County, Wumengshan 
National Nature Reserve, 27°83ʹ N, 104°29ʹ E, 1700 m, on fallen angiosperm trunk, 16 Apr 2025, HMZhou 1347 
(SWFC 00101347).
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Discussion

DNA sequence-based classification and identification have become the standard methods in fungal taxonomy (Hibbett 
et al. 2007, Xu 2020, Lücking et al. 2021, Zhou et al. 2023, Qin et al. 2025, Wang et al. 2025). This study describes 
Crustodontia electrina, discovered in Yunnan Province, southwestern China, as a new species based on phylogenetic 
analyses and morphological characteristics. The species is distinguished by curry-yellow basidiomata, subclavate 
cystidia, subfusiform cystidioles, and ellipsoid to broadly ellipsoid basidiospores.

In phylogeny, Crustodontia electrina clusters with C. vietnamensis and C. tongxiniana as a clade with high support 
values (88% ML, 87% MP, and 1.00 BPP). However, C. vietnamensis has bigger basidiospores (4.5–5 × 3–3.5 μm vs. 
3.4–4.7 × 2.9–3.9 μm, He et al. 2025). Additionally, the cystidia of C. vietnamensis are longer and thinner (20–28 × 
3.5–4.5 μm vs. 17–22 × 5–7 μm, He et al. 2025).

The four additional species of Crustodontia: C. taiwanensis, C. nigrodontea, C. rhododendri, and C. chrysocreas, 
each represent distinct evolutionary lineages. Crustodontia electrina and C. taiwanensis both exhibit a purplish-black 
reaction in KOH; however, C. taiwanensis possesses smaller cystidia (18–21 × 2–5 μm) compared to C. electrina 
(29–42 × 2–3 μm, Chen et al. 2021). C. chrysocreas is characterized by subclavate cystidia and shorter basidiospores 
(3.4–4.7 μm) relative to those of C. electrina (5–6 μm, Hjortstam & Ryvarden 2005). Furthermore, C. nigrodontea and 
C. rhododendri differ from C. electrina by their black and ochraceous basidiomata (Huang et al. 2022).

Polypoid fungi represent a significant group of wood-inhabiting basidiomycetes. As key decomposers in forest 
ecosystems, they are responsible for extensive white rot and brown rot of wood. In recent years, considerable attention 
has been directed toward brown-rot fungi within the order Polyporales (Dai et al. 2021), leading to the description 
of numerous new species from China based on morphological and phylogenetic analyses (He et al. 2025). Advanced 
approaches, including molecular phylogeny and omics technologies, are expected to further facilitate the discovery 
of novel polypoid fungi (Zhao et al. 2015). Yunnan Province, recognized as one of the world’s biodiversity hotspots, 
harbors a rich diversity of fungal species (Zhao et al. 2023, Guo et al. 2026). Our study contributes to the conservation 
of fungal biodiversity in this region.
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