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Abstract  

Southwestern China has been widely acknowledged as a global biodiversity hotspot, 

renowned for its high levels of floral, faunal and microbial diversity. However, research on fungi, 

particularly microfungi, remains limited with comparison to the other kingdoms i.e. Plantae and 

Animalia. Within the fungal kingdom, the subclass Xylariomycetidae (Sordariomycetes, 

Ascomycota), presents a vast range of macro- and micro-morphological features, yet our 

knowledge of their taxonomy, diversity and geographical distribution is still lacking. To fill out this 

knowledge gap, our study focused on a survey of Xylariomycetidae taxa across diverse habitats in 

the Southwest of China, encompassing the provinces of Guizhou, Sichuan and Yunnan. The 

primary objective of this study was to examine fresh collections of terrestrial Xylariomycetidae and 

to investigate their taxonomy and phylogeny via polyphasic approaches. Employing phylogenetic 

analysis of targeted DNA loci within specific families and genera, encompassing all accessible ex-

type and non-type strains as well as holotypes and additional herbarium material, we elucidated 

novel taxonomic relationships among Xylariomycetidae in Southwestern China. Our analyses 

revealed 30 previously unidentified species and confirmed the existence of 20 known species 

within the Xylariomycetidae. We also validly publish Apiospora koreana as a new species as it was 

previously invalidly published. Fourteen new species are introduced to Amphisphaeriales viz. 

Amphisphaeria ailaoshanensis, A. kunmingensis, A. magna, A. shangrilaensis,  
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A. xishuangbannaense (Amphisphaeriaceae), Apiospora arecacearum, A. koreana, A. menglaensis,  

A. senecionis and A. trachycarpi (Apiosporaceae), Neoamphisphaeria shangrilaensis 

(Appendicosporaceae), Iodosphaeria sichuanensis (Iodosphaeriaceae), Broomella meilishanguensis 

and Robillarda sichuanensis (Sporocadaceae). In Xylariales, 14 new species were introduced viz. 

Barrmaelia yunnanensis, B. shangrilaensis, Entosordaria shangrilana (Barrmaeliaceae), 

Diatrypella kunmingensis, Peroneutypa hongheensis (Diatrypaceae), Fasciatispora sichuanensis 

(Fasciatisporaceae), Hypoxylon guiyangense, H. guizhouense (Hypoxylaceae), Requienella 

shangrilana (Requienellaceae), Vamsapriya sichuanensis (Vamsapriyaceae), Collodiscula 

yunnanensis, Digitodochium ailaoshanense, D. yunnanensis and Nemania leishanensis 

(Xylariaceae). We identified three new Distoseptispora species, D. chishuiensis, D. liupanshuiensis 

and D. sichuanensis, in Sordariomycetidae. These findings greatly enhance our understanding of 

fungal diversity in the region, highlighting the presence of numerous potentially novel species and 

providing a compelling opportunity for mycologists to explore further research avenues. 

Additionally, the comprehensive morphological descriptions and molecular sequences generated by 

this study serve as valuable resources for future taxonomic studies and contribute to a broader 

understanding of fungal diversity in Southwestern China. 

 

Keywords ï 31 new taxa ï appendage ï Ascomycota ï ascospores ï conidia ï unitunicate  

 

INTRODUCTION  

The class Sordariomycetes exhibits a wide range of species diversity and adaptability, 

highlighting its ecological versatility via its widespread global distribution (Shenoy et al. 2007, 

Senanayake et al. 2018, Jones et al. 2020, Hyde et al. 2020a, Perera et al. 2020, Samarakoon et al. 

2022, Chen et al. 2023a). Their adaptability shows in diverse ecological roles; while some species 

pose agricultural challenges as significant crop pathogens (Than et al 2008a, b, Crous and 

Groenewald 2013, Jayawardena et al. 2019a, b, Liu et al. 2019, Hyde et al. 2020a, b, Gomdola et al. 

2022, Chen et al. 2023b), others establish symbiotic endophytic relationships, residing within plant 

tissues and potentially benefiting their hosts (Promputtha et al. 2005, 2007, UôRen et al. 2016). 

Certain members of the Sordariomycetes have evolved as fungicolous taxa, while a vast number 

serve as saprobes and are responsible for decomposition and nutrient recycling processes in natural 

ecosystems (Zhang et al. 2006, Maharachchikumbura et al. 2022). Apart from their ecological 

importance, their influence extends to various industrial sectors. These fungi synthesize unique 

secondary metabolites with broad applications, from enhancing agricultural productivity to 

innovations in medicine and broader biotechnological aspects (Kuhnert et al. 2014, Thambugala et 

al. 2020). Sordariomycetes taxa are delineated into six subclasses to facilitate classification viz. 

Diaporthomycetidae, Hypocreomycetidae, Lulworthiomycetidae, Savoryellomycetidae, 

Sordariomycetidae and Xylariomycetidae (Wijayawardene et al. 2022) each highlighting distinct 

evolutionary paths and ecological strategies (Chen et al. 2023a). 

Eriksson & Winka (1997) introduced the subclass Xylariomycetidae with the order 

Xylariales, based on both morphological and phylogenetic data. Over time, the taxonomy of this 

subclass has undergone extensive revision, with the most definitive and comprehensive 

reclassification provided recently by Samarakoon et al. (2022). This revision integrated a range of 

criteria, including taxonomy, phylogeny, molecular dating and ancestral state reconstruction 

analyses. The current subclass now encompasses 40 recognized families (Samarakoon et al. 2022). 

With a cosmopolitan distribution, species within Xylariomycetidae have varied life modes. These 

range from functioning as endophytes (UôRen et al. 2016, Rashmi et al. 2019, Wang et al. 2023) to 

pathogens and even saprobes (Zhang et al. 2006, Daranagama et al. 2018, Hyde et al. 2020a). These 

species are typified by distinct stromata, visible or subtle stromata, often black and robust ascomata 

with periphyses, papillate ostioles and pigmented ascospores in their sexual phase (Samarakoon et 

al. 2022). Their asexual morphs are primarily hyphomycetous or coelomycetous (Samarakoon et al. 

2022). This intricate morphology has been thoroughly documented in studies over the years, 

highlighting the rich diversity and importance of this subclass (Smith et al. 2003, Wang et al. 2004, 
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Zhang et al. 2006, Jaklitsch & Voglmayr 2012, Senanayake et al. 2015, Hyde et al. 2020a, 

Samarakoon et al. 2022). 

Guizhou, Sichuan and Yunnan provinces in Southwestern China are well-known as 

biodiversity hotspots with high floral, faunal and microbial diversity (Xu et al. 2017). Over the past 

decade (2010ï2020), Southwestern China has seen a surge in mycological research (Hongsanan et 

al. 2023). The major areas of focus include taxonomical studies of micro-fungi based on morpho-

molecular analyses, investigations into fungal secondary metabolites and ethnomycological surveys 

(Wijayawardene et al. 2021a, b). Guizhou features a distinct topography that rises in the west and 

descends in the east, with slopes extending from the center towards the north, east and south. 

Within the core of karst regions in China, the distinctive karst climate and unique vertical altitude 

distribution found in Guizhou contribute to the emergence of unique biodiversity (Yang et al. 

2023b, Zhang et al. 2023). This region hosts a diverse range of animals, plants and other 

microorganisms, distinguishing it from other areas and enriching its vegetation and fungal 

resources (Liu et al. 2013, Chi et al. 2017, Liu et al. 2018). A multitude of new fungal species from 

Xylariomycetidae have been identified in Guizhou (Su et al. 2016, Li et al. 2015, 2022, Wei et al. 

2018, Xin et al. 2019, Dissanayake et al. 2021a, Wang et al. 2021, Wijayawardene et al. 2021a, 

Zhang et al. 2023). Adjacent to Tibet in the west, Sichuan province, boasting the third-largest 

forested area in China. The prominent high mountainous terrain transitions to lowland zones in the 

region, predominantly adorned with evergreen broad-leaved forests (Wang et al. 2008). The 

diminished effects of glaciation in this region contribute to the significant species diversity among 

both fauna and flora. Sichuan has been a focal point for fungal research, including studies on wood-

inhabiting fungi (Li et al. 2023, Wanasinghe & Maharachchikumbura 2023) and soil fungi (Zhu et 

al. 2014, Wang et al. 2008). Recent findings have also highlighted microfungi within 

Xylariomycetidae (Yang et al. 2019, Li et al. 2022a, Maharachchikumbura et al. 2022). Bordering 

Guizhou, Sichuan, Guangxi and Tibet domestically and Vietnam, Laos and Myanmar 

internationally, Yunnan province presents a diverse tapestry of ecosystems. This region 

encompasses various vegetation types, ranging from tropical rainforests to temperate coniferous 

forests (Qian et al. 2020). Research on higher fungi in Yunnan traces back to the late 19th century 

(Feng & Yang 2018) and the province is recognized for its vast fungal biodiversity, specifically 

within the Ascomycota and Basidiomycota. Hawksworth (1991, 2001) proposed that the fungal 

count in any given region may approximate six times the local vascular plants, implying an 

estimated 104,000 fungal species in Yunnan. Numerous studies on Xylariomycetidae have been 

documented in this province (Dissanayake et al. 2020, 2021b, 2022, Wijayawardene et al. 2021a, 

Gao et al. 2022, Bao et al. 2023, Yang et al. 2023a, Wanasinghe & Mortimer 2022a, Wanasinghe et 

al. 2024). 

The unique ecological landscapes of Southwestern China serve as reservoirs of rich fungal 

biodiversity. Given the plenteous species housed within these provinces, many of which remain 

undocumented or under-studied, continual research is essential. A deeper exploration into this 

fungal richness can provide insights into ecological interconnection and the overall health of 

ecosystems. Fungi, especially from groups like Xylariomycetidae, hold promise in biotechnological 

applications, presenting opportunities ranging from innovative industrial processes (Feng & Yang 

2018). As these provinces stand as biodiversity hotspots, they are sensitive indicators of 

environmental changes, including those induced by climate shifts (Tedersoo et al. 2014, Casadevall 

et al. 2019, Nnadi & Carter 2021). Persistent monitoring and research in these areas catalyze 

scientific advancements and inform conservation strategies, ensuring the preservation of these 

ecological treasures for future generations (Wanasinghe et al. 2022b). 

Given these considerations, our study embarked on an extensive collection and 

documentation of Sordariomycetes species from the Guizhou, Sichuan and Yunnan provinces in 

Southwestern China. Our research endeavors to chronicle these species and to generate detailed 

morphological descriptions complemented by advanced molecular sequence data analyses. Through 

this approach, we aimed to make a substantial contribution to the existing knowledge, paving the 

way for subsequent research and magnifying the potential applications of these fungi across various 
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sectors. Consequently, we collected many fungi from various families within Sordariomycetes. 

This study has documented 28 new species within the Xylariomycetidae and identified three novel 

species in the Sordariomycetidae. Furthermore, we present new host and geographic data for 20 

previously identified species in Xylariomycetidae, along with one new record from the 

Sordariomycetidae. 
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MATERIALS AND METHODS  

 

Isolates and specimens 

 

Sample collection 

We collected specimens across various regions in the Southwest regions of China including 

Guizhou, Sichuan and Yunnan (Fig. 1). Our field trips were strategically planned during both the 

wet and dry seasons to capture a comprehensive understanding of the fungi in different 

environmental conditions. Specifically, we identified and gathered black ascomata and 

conidiomata, which are typical fungal structures from dead twigs. Upon collection, we ensured the 

specimens were safely secured and preserved by placing them in individual Ziploc bags. These 

bags were carefully transported to the mycology laboratory of Kunming institute of Botany for 

further examination. To maintain the integrity and prevent contamination or decay of the samples, 

they were transferred from the Ziploc bags and stored in paper envelopes once in the laboratory. 

We implemented single spore isolation on these samples for a more detailed analysis. This process 

was carried out following the standardized methods described in the comprehensive research by 

Senanayake et al. (2020a). Following the successful isolation, germinated spores were treated and 

handled carefully to ensure their viability and prevent contamination. After completing all analyses 

and experiments, the specimens were dried properly to ensure long-term preservation. Dried 

specimens were preserved at room temperature in the fungarium of the Cryptogams Kunming 

Institute of Botany, Academia Sinica (KUN-HKAS), and representative cultures were deposited in 

the Kunming Institute of Botany Culture Collection (KUMCC). Nomenclatural data for fungal 

novelties were deposited in the Faces of Fungi database (Jayasiri et al. 2015), MycoBank (2024) 

and those from the Greater Mekong Subregion in https://gmsmicrofungi.org (Chaiwan et al. 2021). 

 

Morphological observations 

In our study, we thoroughly examined the fungal structures, specifically the ascomata, 

conidiophores and conidia, collected from their natural substrates. The specimens were first 

rehydrated using regular tap water to initiate this process. For a closer and more precise observation 

of these rehydrated specimens, we utilized a Motic SMZ 168 Series stereomicroscope. Furthering 

our investigation into their morphological characteristics, we employed the technique of hand 

sectioning of the sporocarps. This procedure involved carefully slicing the sporocarps and placing 

the resultant sections onto water-mounted glass slides. Melzerôs reagent and Indian ink were used 

where necessary. From a quantitative perspective, we measured the internal structures. Our focus 

was directed towards the diameter, height, color and shape of the ascomata and conidiomata. The 

width of the peridium, the length and diameter of the ostioles, length and width of asci, ascospores, 

conidiophores and conidia were accurately measured, ensuring that the width was consistently 

measured at the broadest point of the structures for consistency and accuracy in our findings. 

Microscopic photography was conducted using a Nikon ECLIPSE Ni compound microscope fitted 

with a Canon EOS 600D camera. We also employed an iPhone XS Max to capture macroscopic 

images of the fungal colonies. Measurements were made with the Tarosoft (R) Image Frame Work 

program. Once the raw data was collated, we used Adobe Photoshop CS6 to process and refine the 

images that would be incorporated into our figures, making them more illustrative and 

comprehensible. 
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Figure 1 ï Sampling locations in Southwestern China. For each site, the elevation was extracted, 

and the map was created with ArcGIS 15.0 (ESRI, Redlands, CA, USA). 

 

DNA extraction, PCR amplifications and sequencing 

For DNA extraction, mycelia were cultured from each fungal isolate using potato dextrose 

agar (PDA). This medium consisted of 39 g/L distilled water and Difco potato dextrose. The 

cultures were grown for 3ï4 weeks under room conditions at 20 °C. Total genomic DNA was 

extracted from the thriving cultures, focusing on approximately 150 ± 50 mg of axenic mycelium. 

This mycelium was scraped from the periphery of the expanding culture to ensure its purity. The 

extracted mycelium was then subjected to grinding, transforming it into a fine powder. This was 

achieved using liquid nitrogen, which ensures the breakdown of the cell walls without causing 

DNA damage. The Biospin Fungus Genomic DNA Extraction Kit-BSC14S1 (produced by 

BioFlux, P.R. China) was employed for the actual DNA extraction process. Throughout this 

extraction process, the manufacturerôs guidelines were followed. However, in instances where 

fungi failed to grow on culture media, an alternative approach for DNA extraction was 

implemented. Instead of relying on cultured mycelium, the DNA was extracted directly from the 

fungal fruiting bodies. This procedure adhered to the protocol described by Wanasinghe et al. 

(2018a). DNA samples intended for use as PCR templates were preserved in two ways. For routine 

and immediate work, the DNA was stored at 4 °C. To ensure longevity and preserve the DNA 

samples, duplicates were stored at a ï20 °C. 

The genes, primers, references and the Polymerase Chain Reaction (PCR) protocols are 

summarized in Table 2. The Polymerase Chain Reaction was executed in a volume of 25 ɛl. This 

mixture incorporated 12.5 µl of 2 × Power Taq PCR MasterMix (sourced from Bioteke Co., China), 

1 ɛl of each primer (at a concentration of 10 ɛM), 1 ɛl of the genomic DNA and 9.5 ɛl of deionized 

water. The amplified PCR fragments were sent to a commercial sequencing provider (BGI, Ltd 

Shenzhen, P.R. China). The nucleotide sequence data acquired were deposited in GenBank for 

further reference and use. 
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Table 1 Genes/loci used in the study with PCR primers, references and protocols. 

 
Locus a Primers PCR: thermal cycles:  

(Annealing temp. in bold) 

References 

ITS ITS5 

ITS4 

(94 °C: 30 s, 56 °C:50 s, 72 °C: 60 s) × 35 cycles White et al. (1990) 

LSU LR0R 

LR5 

(95 °C: 30 s, 55 °C:50 s, 72 °C: 60 s) × 35 cycles Rehner & Samuels (1994), 

Vilgalys & Hester (1990) 

rpb2 rpb2-5f 

rpb2-7cR 

(95 ęC: 45 s, 57 oC: 50 s, 72 oC: 90 s) × 40 cycles Liu et al. (1999) 

tef1-Ŭ EF1-983F 

EF1-2218R 

(94 °C: 30 s, 55 °C:50 s, 72 °C: 60 s) × 35 cycles Rehner & Buckley (2005) 

tub2 T1 (95 °C: 60 s, 54 °C:110 s, 72 °C: 120 s) × 35 cycles OôDonnell & Cigelnik (1997) 

T2 

tub2a (95 °C: 60 s, 54 °C:110 s, 72 °C: 120 s) × 35 cycles Glass & Donaldson (1995) 

tub2b 

ITS: Part of rDNA 18S (3' end), the first internal transcribed spacer (ITS1), the 5.8S rRNA gene, the second ITS 

region (ITS2) and part of the 28S rRNA (5' end); LSU: Large subunit (28S); SSU: Small subunit rDNA (18S); 

rpb2: RNA polymerase II second largest subunit; tef1-Ŭ: translation elongation factor 1-alpha gene 
b All the PCR thermal cycles include the Initiation step of 95 °C: 5 min and the final elongation step of 72 °C: 10 

min and the final hold at 4 °C 

 

Molecular Phylogenetic Analyses 

 

Sequence alignment 

Sequences obtained from different primers targeting the relevant genes were compared with 

other sequences sourced from GenBank. A BLAST search identified sequences with high 

similarity, indicating the closest matches within the Sordariomycetes taxa and referencing recently 

published data. The multiple alignments, which included both consensus sequences and reference 

sequences, were initially generated using MAFFT v. 7 (Kuraku et al. 2013, Katoh et al. 2019). 

Where necessary, these alignments were manually refined using BioEdit v. 7.0.5.2 (Hall 1999). 

 

Phylogenetic Analyses 

For each locus, the evolutionary models used in the Bayesian inference (BI) and maximum-

likelihood (ML) analyses were independently chosen using MrModeltest v. 2.3 (Nylander 2004). 

The Akaike Information Criterion (AIC) served as the selection criteria and this process was 

executed in PAUP v. 4.0b10 (Swofford 2002). The RAxML and Bayesian analyses were carried out 

on the CIPRES Science Gateway platform (Miller et al. 2010). For the ML analyses, RAxML-

HPC2 on XSEDE v. 8.2.10 (Stamatakis et al. 2006, Stamatakis 2014) was employed. The analysis 

was conducted using the GTR+I+G model and 1000 bootstrap repetitions. The MrBayes analysis 

was executed with settings adjusted for GTR+I+G, with 2ï5 million generations and sampling at 

intervals of 100 generations. The run was designed to conclude automatically once the standard 

deviation of split frequencies fell below 0.01 and a burn-in fraction of 0.25 was set. Noteworthy 

phylogenetic results were represented by ML bootstrap values (MLB) equal to or greater than 60% 

and a posterior probability in Bayesian statistics (BYPP) equal or exceeding 0.95. These values 

were displayed above each node in all resulting trees. For visualization purposes, the resulting 

phylograms were displayed using the FigTree v1.4.0 program (Rambaut 2012). The final 

reorganization was accomplished using Microsoft PowerPoint (2019). 

 

RESULTS 

The taxonomic categorization and placement of Sordariomycetes have been followed 

according to the comprehensive guidelines and framework presented by Wijayawardene et al. 

(2022). Whenever pertinent to our discussion, we integrated and elaborated upon the phylogenetic 
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results we obtained. These findings are subsequently discussed in-depth, providing context, 

interpretation and insights in the following detailed descriptive notes. 

 

Taxonomy 

Ascomycota Caval.-Sm., Biol. Rev. Cambridge Philos. Soc. 73: 247 (1998) 

 

Sordariomycetes O.E. Erikss. & Winka, Myconet 1: 10 (1997) 

Sordariomycetidae O.E. Erikss. & Winka, Myconet 1: 10 (1997) 

Distoseptisporales Z.L. Luo, H.Y. Su & K.D. Hyde, Fungal Diversity 99: 482 (2019) 

Distoseptisporaceae K.D. Hyde & McKenzie, Fungal Diversity 80: 402 (2016) 

Notes ï The family Distoseptisporaceae was introduced by Su et al. (2016) and initially, it 

was established to accommodate a sole genus, Distoseptispora. Asexual morphs that are associated 

with Distoseptisporaceae are reminiscent of sporidesmium-like hyphomycetes. These fungi 

predominantly function as saprobes, decomposing dead wood in both terrestrial and freshwater 

environments (Jayawardena et al. 2022). Their global distribution has been emphasized and 

detailed by Yang et al. (2018).  

 

Distoseptispora K.D. Hyde, McKenzie & Maharachch., Fungal Diversity 80: 402 (2016) 

Notes ï Distoseptispora was introduced by Su et al. (2016) with the type species 

Distoseptispora fluminicola. The morphology of Distoseptispora is similar to other genera such as 

Ellisembia and Sporidesmium, which are characterized by euseptate and distoseptate conidia, 

respectively. Yang et al. (2021a) provided evidence that Distoseptispora constitutes a monophyletic 

lineage that is distinct from other sporidesmium-like taxa. This taxonomic distinction is further 

validated by Hyde et al. (2023), emphasizing that Distoseptispora remains the representative genus 

of the Distoseptisporaceae. From an ecological perspective, Distoseptispora species are 

predominant as saprobes on lignicolous substrates. These taxa are commonly associated with 

freshwater biotopes, though a sporadic presence in terrestrial locales has been documented (Yang et 

al. 2021a). The first record of a sexual morph for Distoseptispora was provided in a subsequent 

study by Yang et al. (2021a). Over recent years, there has been a notable surge in the recognition 

and classification of new Distoseptispora species. Species Fungorum (2024) lists a total of 62 

epithets under this genus and recently 12 new Distoseptispora species have been introduced (Hu et 

al. 2023, Chen et al. 2024, Hyde et al. 2024, Shen et al. 2024). We expand the taxonomic account 

of this genus by introducing three novel species, based on morphology and LSU, ITS, tef1-Ŭ and 

rpb2 sequence data analyses. 

 

Distoseptispora chishuiensis X. Tang, K.D. Hyde & J.C. Kang, sp. nov. Figs 2, 3 

MycoBank number: MB852807; Facesoffungi number: FoF15544 

Etymology ï The specific epithet is derived from the Chishui county, where the holotype was 

collected. 

Holotype ï GZAAS 23-0805 

Saprobic on the dead culms of bamboo. Sexual morph: Undetermined. Asexual morph: 

Hyphomycetous. Colonies on natural substrates superficial, effuse, olivaceous, or mid-brown, hairy, 

velvety. Mycelium mostly immersed, consisting of branched, septate, smooth, subhyaline to pale 

brown hyphae. Conidiophores 80ï190 ɛm high × 4ï7 ɛm diameter (x← = 128.5 × 5.6 ɛm, n = 30), 

macronematous, mononematous, solitary, erect, straight, or flexuous, olivaceous, or brown, 5ï8-

septate, smooth. Conidiogenous cells monoblastic, holoblastic, terminal, dark brown. Conidia 70ï

130 ɛm high × 14.5ï21 ɛm diameter (x← = 95 × 17.2 ɛm, n = 30), acrogenous, solitary, obpyriform 

or obclavate, 13ï17-distoseptate, thick-walled, olivaceous or dark brown below, hyaline towards 

apex, truncate at base, slender and rounded at apex. 

Cultural characteristics ï Conidia germinated on PDA within 24 hr and germ tube produced 

from the apex. Colonies on PDA reaching 15ï20 mm diameter after 2 weeks at 25 °C in dark, 

circular, with fluffy, dense, off-white or brown, in reverse black with entire margin. 
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Figure 2 ï RAxML phylogram generated from combined dataset of partial LSU, ITS, tef1-Ŭ, rpb2 

DNA sequence analyses for Distoseptisporaceae. Final likelihood value is -30666.701188. The tree 

is rooted to Aquateridospora fusiformis (MFLUCC 18-1606) and A. lingnicola (MFLUCC 15-

0377). The matrix had 2154 distinct alignment patterns with 27.55% undetermined characters and 

gaps. Estimated base frequencies were; A = 0.239293, C = 0.266824, G = 0.282677, T = 0.211206 

substitution rates AC = 1.324299, AG = 2.859184, AT = 1.305312, CG = 0.791719, CT = 
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6.737181, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.693392. Newly generated 

sequences are in blue. Ex-type/type strains are indicated in bold.  

 

 
 

Figure 2 ï Continued. 

 

Material examined ï CHINA, Guizhou Province, Zunyi City, Chishui (30.748056 N, 

103.928889 E, 533m), on dead culms of bamboo, 12 April 2022, Xia Tang, CS44 (GZAAS 23-

0805, holotype), ex-type, GZCC 23-0729.  

GenBank accession numbers ï ITS = PP584670, LSU = PP584767, tef1-Ŭ = PP663310. 

Notes ï Based on its morphological characteristics, Distoseptispora chishuiensis aligns well 

with the generic concept of Distoseptispora. Multi-gene analyses have demonstrated that  

D. chishuiensis is a phylogenetically distinct species, showing the closest relationship to  

D. appendiculata (MFLUCC 18-0259), a species previously collected from submerged wood in a 

freshwater habitat in Thailand (Luo et al. 2019). The nucleotide differences in the LSU and ITS 

regions between D. appendiculata and D. chishuiensis are 25/770 (3.2%) and 20/526 (3.8%), 

respectively. Distoseptispora chishuiensis is similar to D. appendiculata but can be differentiated 

by having longer conidiophores (128.5 Ĭ 5.6 ɛm vs. 74 Ĭ 5 ɛm), longer conidia (95 Ĭ 17.2 ɛm vs. 

78 Ĭ 13 ɛm) and the absence of a gelatinous hyaline sheath around the tips, in comparison with  

D. appendiculata. Based on both morphological and molecular analyses (Jeewon & Hyde 2016), 

this study introduces D. chishuiensis as a new species from Guizhou province, China. 

 

Distoseptispora liupanshuiensis X. Tang, K.D. Hyde & J.C. Kang, sp. nov. Figs 2, 4 

MycoBank number: MB853452; Facesoffungi number: FoF15748 

Etymology ï The specific epithet is derived from the Liupanshui City, where the holotype 

was collected. 

Holotype ï GZAAS 23-0806 
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Saprobic on the dead culms of bamboo. Sexual morph: Undetermined. Asexual morph: 

Hyphomycetous. Colonies effuse, brown to dark-brown, hairy. Mycelium mostly immersed, 

composed of pale to dark brown, septate, branched, smooth, hyaline to subhyaline hyphae. 

Conidiophores 70ï340 ɛm high × 3.5ï7 ɛm diameter (x← = 179 × 7.8 ɛm, n = 30), macronematous, 

mononematous, solitary, erect, straight or flexuous, brown, 5ï8-septate, smooth. Conidiogenous 

cells monoblastic, holoblastic, terminal, dark brown. Conidia 55ï90 ɛm high × 6ï11 ɛm diameter 

(x← = 74 × 8.8 ɛm, n = 30), acrogenous, solitary, straight, obpyriform, 8ï10-distoseptate, thick-

walled, light brown below, hyaline towards apex, rounded at the apex, truncate at base, tapering 

towards the apex. 

Cultural characteristics ï Conidia germinated on PDA within 24 hr and germ tube produced 

from the apex. Colonies on PDA reaching 15ï20 mm diameter after 2 weeks at 25 °C in dark, 

circular, with fluffy, dense, off-white or brown, in reverse black with entire margin. 

Material examined ï CHINA, Guizhou Province, Liupanshui City, Yushe National Forest 

Park (30.748056 N, 103.928889 E, 533m), on dead culms of bamboo, 25 February 2023, Xia Tang, 

TY91 (GZAAS 23-0806, holotype), ex-type, GZCC 23-0730.  

GenBank accession numbers ï ITS = PP584669, LSU = PP584766, tef1-Ŭ = PP663309. 

Notes ï Multi -gene analysis revealed that our new species, GZCC 23-0730, shares a close 

relationship with Distoseptispora bambusae, with 64% MLB statistical support and this was not 

supported by the BYPP (Fig. 2). Distoseptispora bambusae, which was introduced by Sun et al. 

(2020), was collected from dead bamboo culms in China and Thailand. We also found our new 

isolate from dead culms of bamboo in China. The morphological characteristics of our new 

collection, GZCC 23-0730, closely resemble those of the holotype of Distoseptispora bambusae 

(MFLUCC 20-0091), with the exception that our isolate has larger conidia, measuring 74 Ĭ 8.8 ɛm, 

compared to the 60 Ĭ 7.5 ɛm conidia of D. bambusae. The nucleotide differences in the ITS and 

TEF regions between Distoseptispora bambusae and the new isolate are 15/495 (3%) and 16/845 

(1.9%), respectively. Based on both morphological and molecular analyses, this study introduces 

Distoseptispora liupanshuiensis as a new species from Guizhou Province, China. 

 

Distoseptispora sichuanensis L.S. Dissan., K.D. Hyde & J.C. Kang, sp. nov. Figs 2, 5 

MycoBank number: MB850205; Facesoffungi number: FoF14895 

Etymology ï The specific epithet is derived from the Sichuan Province, where the holotype 

was collected. 

Holotype ï HKAS 130264 

Saprobic on a dead twig of an unidentified host. Sexual morph: Undetermined. Asexual 

morph: Hyphomycetous. Colonies on natural substrates superficial, effuse, dark brown to black, 

hairy. Mycelium mostly immersed, consisting of branched, dark brown, smooth, septate hyphae. 

Conidiophores 15ï25 ɛm high × 4ï6 ɛm diameter (x← = 20 × 5 ɛm, n = 5), macronematous, 

mononematous, erect, solitary or in small group, cylindrical, yellowish brown to dark brown, 1ï4-

septate, unbranched. Conidiogenous cells 6ï12 ɛm high × 6ï8 ɛm high (x← = 9 × 7.2 ɛm, n = 10), 

monoblastic, terminal, determinate, cylindrical, brown. Conidia 80ï145 ɛm high × 6ï17 ɛm 

diameter (x← = 114 × 12.8 ɛm, n = 20), solitary, obclavate, elongated, straight or slightly curved, 

truncate at the base, rounded at the apex and hyaline, straight or slightly curved, 12ï20-

distoseptate, yellowish brown to brown, truncate and darkened at the base.  

Cultural characteristics ï Conidia germinated on PDA within 24 hr and germ tube produced 

from the apex. Colonies on PDA reaching 15ï20 mm diameter after 2 weeks at 25 °C in dark, 

circular, with fluffy, dense, dark purple to black, in reverse black with entire margin. 

Material examined ï CHINA, Sichuan Province, Chengdu, Chenghua District (30.748056 N, 

103.928889 E, 533m), on dead twigs of unidentified host, 3 January 2023, L.S. Dissanayake, 

SCCETU23ï16 (HKAS 130264, holotype), ex-type, KUNCC 23-15518. ibid. SCCETU23ï16A 

(HKAS 130265, isotype), ex-isotype, KUNCC 23-15519.  

GenBank accession numbers ï ITS = PP584671, PP584672, LSU = PP584768, PP584769, 

tef1-Ŭ = PP663311, PP663312.  
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Figure 3 ï Distoseptispora chishuiensis (GZAAS 23-0805, holotype). a, b Colonies on natural 

substrate. cïf Conidiophores, conidiogenous cells baring conidia. gïk Conidia. (k = Germinated 

conidium). l upper view. m Reverse view of the one-week-old colony on PDA. Scale bars: cïf = 50 

ɛm, gïk = 20 ɛm. 

 

Notes ï We introduce Distoseptispora sichuanensis as a distinct species, differentiated from 

other known Distoseptispora species based on both morphological and phylogenetic distinctions. 
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Phylogenetic analysis shows that the two strains of Distoseptispora sichuanensis form a 

monophyletic group, with 100% MLB and 1.00 BYPP support values. These strains exhibit a close 

phylogenetic relationship to three strains of Distoseptispora tectonae, supported by 95% MLB and 

1.00 BYPP values. The nucleotide differences of LSU and ITS between Distoseptispora 

sichuanensis and D. tectonae are 20/770 (2.6%) and 18/526 (3.4%) respectively. It is noteworthy 

that the sexual morphs of both species remain elusive, with current reports focusing solely on their 

hyphomycetous asexual morphs. While the conidia of both species exhibit similar morphology, 

there is a marked difference in their septation. Specifically, Distoseptispora tectonae has conidia 

with 20ï28 distosepta (Hyde et al. 2016), whereas D. sichuanensis is characterized by 12ï20 

distosepta. 

 

 
 

Figure 4 ï Distoseptispora liupanshuiensis (GZAAS 23-0806, holotype). a Dead twig of bamboo. 

b Colonies on natural substrate. cïf Conidiophores, conidiogenous cells baring conidia. gïl Conidia 
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(l = Germinated conidium). m Upper view. n Reverse view of the one-week-old colony on PDA. 

Scale bars: c = 100 ɛm, dïh = 50 ɛm, iïl = 20 ɛm. 

 

Xylariomycetidae O.E. Erikss. & Winka, Myconet 1: 12 (1997) 

 

Amphisphaeriales D. Hawksw. & O.E. Erikss., Systema Ascomycetum 5: 177 (1986) 

Amphisphaeriaceae G. Winter, Rabenhorstôs Kryptogamen-Flora, Pilze ï Ascomyceten, Edn 2 

1(2): 259 (1885) 

Notes ï Amphisphaeriaceae was introduced by Winter (1885), highlighting its type genus, 

Amphisphaeria. Samarakoon et al. (2020) recognized Amphisphaeriaceae within the order 

Amphisphaeriales and identified two constituent genera viz. Amphisphaeria and 

Griphosphaerioma. Primarily, members of this family are saprobic, thriving in terrestrial, aquatic 

and marine environments, with occasional reports of endophytic occurrences (Wang et al. 2004, 

2023, Senanayake et al. 2015, Jaklitsch et al. 2016, Liu et al. 2024). 

 

 
 

Figure 5 ï Distoseptispora sichuanensis (HKAS 130264, holotype). a Substrate. b, c Colonies on 

natural substrate. dïf Young to mature conidia attached to conidiophores. gïk Matured conidia.  

l Upper view. m Reverse view of the one-week-old colony on PDA. Scale bars: dïf = 20 ɛm,  

gïk 100 ɛm. 
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Amphisphaeria Ces. & De Not., Comment. Soc. Crittog. Ital. 1 (4): 223 (1863) 

Notes ï Amphisphaeria was introduced by Cesati & De Notaris (1863) with type species  

A. umbrina. This genus is recognized for producing both coelomycetous and hyphomycetous 

asexual morphs and is characterized by saprobic and endophytic lifestyles (Samarakoon et al. 

(2020, Wang et al. 2023, Hyde et al. 2024). Amphisphaeria comprises 33 species which are in 

terrestrial habitats (Li  et al. 2024). We update the phylogenetic classification for the genus 

Amphisphaeria, incorporating DNA analyses from LSU, ITS, rpb2 and tub2 markers. Based on 

morphological and phylogenetic assessments, we identified five new species within this  

genus: Amphisphaeria ailaoshanensis, A. kunmingnensis, A. magna, A. shangrilaensis and  

A. xishuangbannanensis. Out of 33 species, only 22 have had molecular data and we provide five 

species with molecular data, further improving the phylogenetic classification of this genus.  

 

Amphisphaeria ailaoshanensis L.S. Dissan., K.D. Hyde & J.C. Kang, sp. nov. Figs 6, 5 

MycoBank number: MB850206; Facesoffungi number: FoF14896  

Etymology ï The specific epithet is derived from the Ailaoshan, where the holotype was 

collected 

Holotype ï HKAS 130266 

Saprobic on dead twigs of an unidentified host. Sexual morph: Ascomata 100ï140 ɛm high × 

250ï350 ɛm diameter (x← = 124.6 × 319 ɛm, n = 5), immersed, visible as black spots solitary or 

aggregated, scattered, globose to subglobose, clypeus absent, papillate, conical with mostly 

flattened base. Ostioles 120ï170 ɛm high × 80ï130 ɛm wide (x← = 152 × 111 ɛm, n = 5), long neck, 

ostiolar canal long periphysate, hyaline periphyses. Peridium 30ï50 ɛm wide (x← = 42 ɛm), multi-

layered; outer layer comprising bright-brown, thick-walled cells of textura angularis, inner layer 

comprising hyaline, thin-walled cells of textura angularis. Paraphyses 3ï6 ɛm (x← = 4.5 ɛm) wide, 

hyaline, highly delicate, cellular, constricted septate, with a blunt end, guttulate, embedded in a 

gelatinous matrix. Asci 70ï100 ɛm × 7ï10 ɛm (86.9 × 8 ɛm, n = 10), 8-spored, unitunicate, 

cylindrical, thin-walled, short-pedicellate, apically rounded, with a J- apical ring. Ascospores 14ï20 

ɛm × 5ï8 ɛm (x← = 16.6 × 6.6 ɛm, n = 30), uniseriate, fusiform, hyaline, guttulate, turning brown, 

1ï3 septate, smooth-walled, without mucilaginous sheath. Asexual morph: Undetermined. 

Culture characteristics ï colonies on PDA, reaching 20 mm diameter after one week at 25 °C; 

colonies are raised, white and dense, uneven margin, media becoming pale brown; reverse blackish 

at center and light brown to yellow edges. 

Material examined ï CHINA, Yunnan Province, Ailaoshan (24.536944 N, 101.019444 E, 

2500m), on dead twigs of an unidentified host, 20 August 2022, L. Qinxing, DWALS10 (HKAS 

130266, holotype), ex-type, KUNCC 23-15520. ibid. DWALS10A (HKAS 130267, isotype), ex-

isotype, KUNCC 23-15521.  

GenBank accession numbers ï ITS = PP584673, PP584674, LSU = PP584770, PP584771. 

Notes ï Amphisphaeria ailaoshanensis exhibits solitary or aggregated, scattered, globose to 

subglobose and papillate ascomata, with 8-spored, unitunicate asci and brown, guttulate ascospores, 

similar to other species within the Amphisphaeria. In phylogenetic analyses, Amphisphaeria 

ailaoshanensis (HKAS 130266) forms a cluster with A. umbrina; however, their relationship is not 

statistically supported by either Ó60% MLB or 0.95 BYPP. The LSU and ITS sequence of  

A. ailaoshanensis differs from that of A. umbrina 35/697 (5%) and 48/574 (8.4%) respectively. 

Amphisphaeria ailaoshanensis has immersed ascomata measuring 100ï140 ɛm in height by 250ï

350 ɛm in diameter, has comparatively longer ostioles at 120ï170 ɛm with hyaline periphyses and 

smaller asci measuring 70ï100 × 7ï10 ɛm with J- apical ring. Additionally, its 1ï3 septate 

ascospores are 14ï20 × 5ï8 ɛm and lacks a mucilaginous sheath. In contrast, Amphisphaeria 

umbrina ascomata are immersed beneath a clypeus, larger (560ï640 × 400ï480 ɛm) and have 

shorter ostioles. The asci are larger, measuring 150ï170 × 11ï13 ɛm, with J+ apical ring and the 1-

septate ascospores are 18ï22 × 6ï8 ɛm (Wang 2000). 

 

Amphisphaeria kunmingensis L.S. Dissan., K.D. Hyde & J.C. Kang, sp. nov. Figs 6, 8 
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MycoBank number: MB850207; Facesoffungi number: FoF14897 

Etymology ï The specific epithet is derived from the Kunming city, where the holotype was 

collected. 

Holotype ï HKAS 130268 

 

 
 

Figure 6 ï RAxML phylogram generated from combined dataset of partial LSU, ITS, rpb2 and 

tub2 DNA sequence analyses for Amphisphaeriaceae. The final likelihood value is -4433.852252. 

The tree is rooted to Bartalinia pini (CBS 143891) and B. pondoensis (CBS 125525). The matrix 

had 1220 distinct alignment patterns with 4.05% undetermined characters and gaps. Estimated base 

frequencies were; A = 0.255304, C = 0.207359, G = 0.286377, T = 0.250960 substitution rates  

AC = 0.958930, AG = 3.001692, AT = 1.628390, CG = 0.938530, CT = 9.041500, GT = 1.000000; 

gamma distribution shape parameter Ŭ = 0.632688. Newly generated sequences are in blue. Ex-

type/type strains are indicated in black bold.  
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Saprobic on dead twigs of an unidentified deciduous host. Sexual morph: Ascomata 170ï240 

ɛm high × 300ï400 ɛm diameter (x← = 200 × 356 ɛm, n = 5), immersed, visible as black spots, 

solitary or aggregated, scattered, globose to subglobose, papillate, conical with mostly flattened 

base. Ostioles 70ï100 ɛm high × 60ï90 ɛm wide (x← = 89 × 80 ɛm, n = 10), ostiolar canal 

periphysate, orange periphyses. Peridium 20ï40 ɛm wide (x← = 29 ɛm, n = 10), wider at the apex 

and near to ostioles, multi-layered, outer layer comprising blackish-brown, thick-walled cells of 

textura angularis, inner layer composed of pale brown, thin-walled cells of textura angularis. 

araphyses 4ï6 ɛm (x← = 5 ɛm, n = 10) wide, longer than asci, hyaline, cellular, constricted septate, 

blunt ends, guttulate, embedded in a gelatinous matrix. Asci 80ï120 ɛm × 6ï12 ɛm (x← = 97.8 × 8.3 

ɛm, n = 15), 8-spored, unitunicate, cylindrical, thin-walled, apically rounded, with a J-, apical ring, 

short-pedicellate. Ascospores 12ï20 ɛm × 6ï8 ɛm (x← = 15.7 × 7.6 ɛm, n = 20), uniseriate, oblong 

or narrowly fusiform, first hyaline, guttulate, turning yellow to yellowish-brown, with a median 

septum, slightly constricted at the septum, straight to slightly curved, smooth-walled, lacking a 

mucilaginous sheath. Asexual morph: Undetermined. 

Culture characteristics ï colonies on PDA, reaching 20 mm diameter after one week at 25 °C; 

colonies are flat, circular and dense, with a smooth surface, entire margin, concentrically zonate, 

black, grey to white, media becoming pale brown, reverse blackish at center and light brown edges.  

 

 
 

Figure 7 ï Amphisphaeria ailaoshanensis (HKAS 130266, holotype). a Substrate. b Ascomata on 

the host surface (arrowed). c Section of an ascoma. d Close up of an ostiole. e Peridium.  

f Paraphyses. fïj Asci. kïo Ascospores. p, q Colonies on PDA after 6 weeks. Scale bars: c = 100 

ɛm, d = 50 ɛm, f = 5 ɛm, gïj = 20 ɛm e, kïo = 10 ɛm. 
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Material examined ï CHINA, Yunnan Province, Botanical Garden, Kunming Institute of 

Botany (25.140833 N, 102.739444 E, 1892 m), on dead twigs of an unidentified deciduous host,  

4 April  2022, L. Qinxian, KIB22-24 (HKAS 130268, holotype), ex-type, KUNCC 23-15522. ibid. 

KIB22-24A (HKAS 130269, isotype), ex-isotype, KUNCC 23-15523.  

GenBank accession numbers ï ITS = PP584675, PP584676, LSU = PP584772, PP584773. 

Notes ï Amphisphaeria kunmingensis form a distinct lineage from other Amphisphaeria 

species in the phylogenetic results, supported by 93% MLB and 0.96 BYPP statistical values (Fig. 

4). Multi-gene phylogenetic analysis reveals that our novel species is closely related to A. micheliae 

(MFLUCC 20-0121, HKAS 107012) and A. sambuci (CBS 131707, WU 33557, and WU 33558), 

with statistical support values of 99% ML and 1.00 BYPP. The LSU sequence of Amphisphaeria 

kunmingensis differs from that of A. micheliae and A. sambuci in 36/697 (5.2%) and 24/697 (3.5%), 

respectively, while the ITS is in 41/574 (7.1%) and 42/574 (7.3%), respectively. Amphisphaeria 

kunmingensis resembles A. micheliae, in having ascomata with prominent ostioles, short pedicellate 

and apically rounded asci with 1-septate, light brown, guttulate ascospores. However, 

Amphisphaeria kunmingensis differs from both A. micheliae and A. sambuci in having conical 

ascomata with a predominant flat base, larger ostioles with orange periphyses (89 × 80 ɛm vs 68 × 

42 ɛm), and a J- apical ring in Melzerôs reagent (Samarakoon et al. 2020). Based on morphology 

and molecular data we introduce Amphisphaeria kunmingensis as new species. 

 

Amphisphaeria magna L.S. Dissan., K.D. Hyde & J.C. Kang, sp. nov. Figs 6, 9 

MycoBank number: MB850208; Facesoffungi number: FoF14898 

Etymology ï The specific epithet is derived from the Latin word meaning ólargeô, in 

reference to the large ascomata. 

Holotype ï HKAS 130270 

Saprobic on dead twigs of an unidentified host. Sexual morph: Ascomata 300ï350 ɛm high × 

450ï520 ɛm diameter (x← = 322.7 × 503.6 ɛm, n = 5), immersed, visible as black spots solitary or 

aggregated, scattered, globose to subglobose, beneath a poorly developed clypeus, papillate, in 

cross section conical with mostly flattened base. Ostioles 90ï120 ɛm high × 50ï100 ɛm diameter 

(x← = 77.7 × 107.1 ɛm), ostiolar canal periphysate light brown to yellowish short periphyses. 

Peridium 20ï40 ɛm wide (x← = 28 ɛm, n = 5) multi-layered, outer layer comprising blackish-brown, 

thick-walled cells of textura angularis, inner layer composed of pale brown to hyaline, thin-walled 

cells of textura angularis, thin-walled, loosely arranged. Paraphyses 4ï5 ɛm (x← = 4.9 ɛm, n = 10) 

wide, hyaline, highly delicate, cellular, constricted septate, guttulate, longer than asci, with a blunt 

end, embedded in a gelatinous matrix. Asci 100ï150 ɛm × 12ï20 ɛm diameter (x← = 133 × 14 ɛm,  

n = 20), 8-spored, unitunicate, cylindrical, straight to slightly curved, thin-walled, short-pedicellate, 

apically rounded, with a J- apical ring, Ascospores 15ï25 ɛm × 9ï13 ɛm (x← = 20.4 × 11 ɛm, n = 

20), uniseriate, fusiform, hyaline when immature, turning brown when mature, bi-guttulate, with a 

median septum, straight to slightly curved, smooth-walled, without mucilaginous sheath. Asexual 

morph: Undetermined. 

Material examined ï CHINA, Yunnan Province, Shangri-La, Deqen, Skied filed (27.935833 

N, 99.608056 E, 2250m), on dead twigs of unidentified host, 18 August 2021, L. Qinxian, SF17-1 

(HKAS 130270, holotype). ibid. SF17-1A (HKAS 130271, isotype).  

GenBank accession numbers ï ITS = PP584677, PP584678, LSU = PP584774, PP584775. 

Notes ï Amphisphaeria magna shows characteristics typical of the genus Amphisphaeria, 

including solitary, immersed, ostiolate ascomata, 8-spored, unitunicate asci and brown, septate 

ascospores. While Amphisphaeria magna has a close phylogenetic relationship with  

A. yunnanensis, their affiliation does not receive strong statistical support (Fig. 4). The nucleotide 

differences in the LSU and ITS between Amphisphaeria magna and A. yunnanensis are 41/697 

(5.8%) and 84/574 (14.6%), respectively. However, Amphisphaeria magna can be distinguished 

from A. yunnanensis by its immersed ascomata, which are situated beneath a poorly developed 

clypeus and appear conical in cross-section with a mostly flattened base. Furthermore, 

Amphisphaeria magna is characterized by larger ascomata, with measurements of 322.7 × 503.6 
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ɛm, in contrast to the globose to sub-globose, dark reddish-brown and smaller ascomata of  

A. yunnanensis, which are 352.5 Ĭ 415 ɛm (Dissanayake et al. 2020). Other distinguishing features 

of Amphisphaeria magna include a shorter ostiole (77.7 Ĭ 107.1 ɛm vs. 132.5 Ĭ 30 ɛm), longer asci 

(133 Ĭ 14 ɛm vs. 85.5 Ĭ 7.5 ɛm) and large (20.4 Ĭ 11 ɛm), bi-guttulate, straight to slightly curved 

ascospores, compared to the smaller (13.5 Ĭ 5 ɛm), multi-guttulate, straight to slightly pointed 

ascospores of A. yunnanensis (Dissanayake et al. 2020). Based on phylogenetic evidence and 

morphological differences, we have introduced our new collection as a distinct species, 

Amphisphaeria magna.  

 

Amphisphaeria shangrilaensis L.S. Dissan., K.D. Hyde & J.C. Kang, sp. nov. Figs 6, 10 

MycoBank number: MB850209; Facesoffungi number: FoF14899 

Etymology ï The specific epithet is derived from the Shangri-La, the location where the 

holotype was collected. 

Holotype ï HKAS 130272 

 

 
 

Figure 8 ï Amphisphaeria kunmingensis (HKAS 130268, holotype). a Substrate. b Ascomata on 

the host surface. c Section of an ascoma. d Section through an ostiole. e Peridium. f Paraphyses.  

gïi Asci (i = Asci in Melzerôs reagent). jïm Ascospores. n, o Colonies on PDA after 6 weeks. Scale 

bars: c = 100 ɛm, d = 50 ɛm, e, gïi = 20 ɛm, f, jïm = 5 ɛm. 
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Figure 9 ï Amphisphaeria magna (HKAS 130270, holotype). a Substrate. b Section through 

ostioles. c Section of an ascoma. d Peridium. e Paraphyses (in Melzerôs reagent). fïi Asci (i Asci in 

Melzerôs reagent). jïm Ascospores. Scale bars: b = 50 ɛm, c = 100 ɛm, d = 20 ɛm, e = 5 ɛm,  

fïi = 20 ɛm, jïm = 10 ɛm. 

 

Saprobic on dead twigs of an unidentified host. Sexual morph: Ascomata 200ï300 ɛm high × 

400ï500 ɛm diameter (x← = 271.9 × 454.7 ɛm, n = 5), immersed, visible as black spots solitary or 

aggregated, scattered, globose to subglobose, beneath a poorly developed clypeus, papillate. 

Ostioles 60ï90 ɛm diameter (x← = 70.6 ɛm, n = 5), ostiolar canal periphysate, with hyaline 

periphyses. Peridium 50ï80 ɛm wide (x← = 58.9 ɛm, n = 10) multi-layered, outer layer comprising 

brown, thick-walled cells of textura angularis, inner layer composed of hyaline, thin-walled cells of 
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textura angularis. Paraphyses 4ï6 ɛm (5.3 ɛm, n = 10) wide, hyaline, highly delicate, cellular, 

constricted septate, with a blunt end, guttulate, embedded in a gelatinous matrix. Asci 90ï120 ɛm × 

9ï13 ɛm (x← = 105.2 × 10.5 ɛm) 8-spored, unitunicate, cylindrical, thin-walled, short-pedicellate, 

apically rounded, with a J+, apical ring. Ascospores 17ï22 ɛm × 6ï11 ɛm (x← = 19.8 × 8.9 ɛm) 

uniseriate, fusiform, bi-guttulate, at first hyaline, turning brown, with a median septum, slightly 

constricted at the septum, smooth-walled, with thin mucilaginous sheath. Asexual morph: 

Undetermined. 

Material examined ï CHINA, Yunnan Province, Beng Chinandang, Shangri-La (28.040556 

N, 99.443333 E, 3390m), on dead twigs of an unidentified host, 18 August 2021, L. Qinxian, 

BNCD17 (HKAS 130272, holotype). ibid. BNCD17A (HKAS 130273, isotype).  

GenBank accession numbers ï ITS = PP584679, PP584680, LSU = PP584776, PP584777. 

Notes ï In our phylogenetic analysis, Amphisphaeria shangrilaensis has a close phylogenetic 

affinity to A. sorbi, supported by 75% MLB. The nucleotide differences in the LSU and ITS 

between A. shangrilaensis and A. sorbi are 35/698 (5%) and 32/574 (5.6%), respectively. 

Amphisphaeria shangrilaensis has asci that are immersed beneath a poorly developed clypeus, with 

a J+, discoid, apical ring and bi-guttulate ascospores. In contrast, Amphisphaeria sorbi has 

erumpent asci, opening through the cracks of the host surface a J-, apical ring and multi-guttulate 

ascospores (Senanayake et al. 2015).  

 

Amphisphaeria xishuangbannaense L.S. Dissan., K.D. Hyde & J.C. Kang, sp. nov. Figs 6, 11 

MycoBank number: MB850210; Facesoffungi number: FoF14900 

Etymology ï The specific epithet is derived from Xishuangbanna, where the holotype was 

collected. 

Holotype ï HKAS 130451 

Saprobic on dead woody branches of an unidentified host. Sexual morph: Ascomata 250ï300 

ɛm high × 350ï400 ɛm diameter (x← = 274 × 380 ɛm, n = 5), immersed, visible as black spots, 

solitary or aggregated, scattered, globose to subglobose, papillate. Ostioles 50ï90 ɛm wide (x← = 70 

ɛm, n = 10) wide, centric, prominent, conical, periphysate, hyaline with short periphyses. Peridium 

15ï20 ɛm wide (x← = 17 ɛm, n = 5) multi-layered, outer layer comprising reddish-brown, thick-

walled cells of textura angularis, inner layer composed of hyaline, thin-walled cells of textura 

angularis. Paraphyses 5.5ï8.5 ɛm (x← = 6.8 ɛm, n = 10) wide, hyaline, highly delicate, cellular, 

constricted septate, guttulate, longer than asci, embedded in a gelatinous matrix. Asci 130ï160 × 8ï

12 ɛm (x← = 141 × 10.8 ɛm, n = 20) 8-spored, unitunicate, cylindrical, thin-walled, long-pedicellate 

(18ï28 ɛm long), apically rounded, with a J-, apical ring. Ascospores 12ï16 ɛm × 5ï6 ɛm (x← = 14 

× 5.7 ɛm, n = 20) uniseriate, oblong or narrowly fusiform, hyaline when immature, guttulate, 

turning pale yellow when mature, with a median septum, slightly constricted at the septum, straight 

to slightly curved, smooth-walled, lacking a mucilaginous sheath. Asexual morph: Undetermined. 

Culture characteristics ï colonies on PDA, reaching 20ï22 mm diameter after one week at  

25 °C; colonies are flat, circular and dense, with a smooth surface, entire margin, concentrically 

zonate, White to pale yellow, media becoming pale brown; reverse blackish at center and light 

brown to yellow edges. 

Material examined ï CHINA, Yunnan Province, Pineapple Garden, Xishuangbanna 

(21.868381 N, 101.199819 E), on dead woody branches of unidentified host, 16 February 2023, 

L.S. Dissanayake, XBPG23-19 (HKAS 130451, holotype), ex-type, KUNCC 23-15524. ibid. 

XBPG23-19A (HKAS 130452, isotype), ex-isotype, KUNCC 23-15525.  

GenBank accession numbers ï ITS = PP584681, PP584682, LSU = PP584778, PP584779. 

Notes ï Based on the phylogenetic analysis of multiple genes, Amphisphaeria 

xishuangbannaense has a close relationship with A. oleae (UESTCC: 23.0120, CGMCC: 3.24959), 

supported by 96% MLB and 0.96 BYPP, and A. uniseptata (CBS 114967), supported by 96% MLB 

and 0.98 BYPP (Fig. 4). The LSU sequence of Amphisphaeria xishuangbannaense differs from  

A. oleae and A. uniseptata by 38/697 (5.5%) and 35/697 (5%), respectively, while the ITS sequence 

differences are 40/574 (7.5%) and 42/574 (7.3%), respectively. Amphisphaeria xishuangbannaense 
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shares similarities with both A. oleae and A. uniseptata, exhibiting immersed, solitary or 

aggregated, scattered ascomata that are globose to subglobose and papillate. It also has hyaline, 

septate, and guttulate paraphyses that are constricted at the septum. The asci are 8-spored, 

unitunicate, and cylindrical and apically rounded, while the ascospores are uniseriate, oblong or 

narrowly fusiform, guttulate, and feature a median septum slightly constricted at the septum. 

 

 
 

Figure 10 ï Amphisphaeria shangrilaensis (HKAS 130272, holotype). a Substrate. b Ascomata on 

the host surface. c Section of an ascoma. d Peridium. e Paraphyses. fïh Asci. i Apical ring bluing in 

Melzerôs reagent. jïn Ascospores (n stain with Indian ink). Scale bars: c = 100 ɛm, d = 50 ɛm, e = 

5 ɛm, fïh = 20 ɛm, iïn = 10 ɛm. 
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However, Amphisphaeria xishuangbannaense can be differentiated from A. uniseptata by its J- 

asci, which have a comparatively longer pedicel, in contrast to the J+ asci with a shorter pedicel 

found in the others (Tsui et al. 2001). Amphisphaeria xishuangbannaense differs from A. oleae in 

having larger ascomata (274 Ĭ 380 ɛm vs. 230 Ĭ 320 ɛm) and longer asci (141 Ĭ 10.8 ɛm vs. 101 × 

7.5 ɛm). Amphisphaeria oleae was collected from decaying branches of Olea europaea in Sichuan 

Province, China (Li et al. 2024). In this study, we introduce Amphisphaeria xishuangbannaense as 

a new species from dead woody twigs in Yunnan province, China.  

 

 
 

Figure 11 ï Amphisphaeria xishuangbannaense (HKAS 130451, holotype). a Substrate.  

b Ascomata on the surface. c Section of an ascoma. d Section through ostiole. e Peridium.  

f Paraphyses. gïi Asci. jïn Ascospores. m Germinated ascospore. n, o One-week-old colony on 

PDA (o from the bottom). Scale bars: c = 100 ɛm, d, gïi = 20 ɛm, e, f = 5 ɛm, jïm = 10 ɛm. 

 

Apiosporaceae K.D. Hyde, J. Fröhl., Joanne E. Taylor & M.E. Barr, Sydowia 50(1): 23 (1998) 

Notes ï The family Apiosporaceae was introduced by Hyde et al. (1998), with Apiospora 

designated as its type genus (Yuan et al. 2020). The family was established to encompass taxa 

characterized by the apiospores and a basauxic, arthrinium-like conidiogenesis (Samuels et al. 

1981, Senanayake et al. 2015, Dai et al. 2017, Wang et al. 2018, Pintos et al. 2019). Currently, the 

family includes three genera: Apiospora, Arthrinium and Nigrospora (Pintos & Alvarado 2021, 

Senanayake et al. 2023). Members of the Apiosporaceae are saprobes and pathogens affecting 

plants, lichens and soil, and on rare occasions, they can infect humans (Seifert et al. 2011, Crous & 
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Groenewald 2013, Pintos et al. 2019, Senanayake et al. 2020b, Feng et al. 2021). Consequently, 

species within the Apiosporaceae hold significant economic, environmental and medicinal 

importance (de Hoog et al. 2000, Jiang et al. 2018b). 

 

Apiospora Sacc., Atti Soc. Veneto-Trent. Sci. Nat., Padova, Sér. 4 4: 85 (1875) 

Notes ï Apiospora was initially introduced by Saccardo (1875) without specifying a type 

species. Later, Saccardo et al. (1931) designated Apiospora montagnei as the lectotype of the 

genus. The sexual morph of Apiospora is characterized by multi-locular, perithecial stromata with 

hyaline ascospores that are surrounded by a thick gelatinous sheath (Senanayake et al. 2015, Pintos 

& Alvarado 2021). The asexual morph of this genus is known for its basauxic conidiogenesis, with 

pale brown to brown, globose to sub-globose, obovoid to fusiform conidia (Hyde et al. 1998, 2024, 

Dai et al. 2016). Due to the morphological similarities among Apiospora species, molecular data 

are required to distinguish between them. Apiospora was synonymized under Arthrinium by Crous 

& Groenewald (2013). Pintos & Alvarado (2021) demonstrated that some Arthrinium species form 

a monophyletic basal clade to Apiospora, suggesting this clade as distinct within Arthrinium. 

Apiospora species are cosmopolitan, with a wide range of hosts and substrates. They can be 

endophytes, phytopathogens, or saprobes and some are associated with lichens, air, or soil-borne 

(Dai et al. 2017, Wang et al. 2017, 2018, Hyde et al. 2020a, Senanayake et al. 2020b, 2023, Pintos 

& Alvarado 2021). A few species have been identified as pathogens in animals and humans, 

capable of causing Onychomycosis (Goodenough et al. 2017, DylŃg et al. 2017). Some species of 

Apiospora produce antifungal metabolites, such as Apiosporamide, which was discovered by 

Alfatafta et al. (1994). Currently, there are 121 species listed in this genus (Species Fungorum 

2024). 

 

Apiospora arecacearum L.S. Dissan., K.D. Hyde & J.C. Kang, sp. nov. Figs 12, 13 

MycoBank number: MB852801; Facesoffungi number: FoF15545 

Etymology ï Referring to the host family Arecaceae, from which the holotype was collected. 

Holotype ï HKAS 133084 

Saprobic on dry branches of Trachycarpus fortunei. Sexual morph: Undetermined Asexual 

morph: Colonies on natural substrate are dry, dark brown to black, velvety, dull, consisting of a 

sterile mycelial outer zone and round, sporulating centre, with conidia readily liberated when 

disturbed. Hyphae 2ï4 ɛm diameter micronematous, hyaline, branched, thick-walled, septate. 

Conidiophores reduced to conidiogenous cells. Conidiogenous cells arising from hyphae, 

holoblastic, monoblastic, hyaline, cylindrical, straight, aseptate, smooth-walled. Conidia 8ï11 ɛm 

diameter (x← = 10 ɛm, n = 20), globose to subglobose, aseptate, golden yellow to dark brown, with 

an equatorial germ-slit. 

Culture characteristics ï Conidia germinating on PDA within 24 h at room temperature  

(25 °C). On the PDA, the colony surfaces are white to off white, flat, spreading, filiform, with 

abundant aerial mycelia and reverse yellow. 

Material examined ï CHINA, Sichuan Province, Dujiangyan City, Sichuan Longchi National 

Forest Park (31.075 N, 103.564167 E, 1065.01m), on dead stem of Trachycarpus fortunei 

(Arecaceae), 5 January 2023, L. S. Dissanayake, SCCFP23-01 (HKAS 133084, holotype). ex-type 

KUNCC23-15554. ibid. SCCFP23-01A (HKAS 133083, isotype), ex-isotype KUNCC23-15555. 

SCCFP23-05. ibid. SCCFP23-05 (HKAS 133085).  

GenBank accession numbers ï ITS = PP584683, PP584684, PP584685, LSU = PP584780, 

PP584781, PP584782, tef1-Ŭ = PP933191, PP933192, tub2 = PP982282, PP982283, PP982284. 

Notes ï Three strains (KUNCC23-15554, KUNCC23-15555 and SCCFP23-05), representing 

Apiospora arecacearum, formed a clade and appeared closely related to A. lageniformis and  

A. jiangxiensis, with 97% MLB and 1.00 BYPP support (Fig. 12). Base-pair comparisons of the 

ITS, tef1-Ŭ and tub2 gene regions showed differences of 2% (8/392 bp), 2.4% (10/414 bp) and 

2.6% (12/460 bp) between Apiospora arecacearum and A. lageniformis, and differences of 2.8% 

(11/392 bp), 3.8% (16/414 bp), and 4.5% (21/460 bp) between A. arecacearum and A. jiangxiensis. 
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Apiospora arecacearum is distinguishable from A. lageniformis and A. jiangxiensis by having 

holoblastic, monoblastic, hyaline, cylindrical, straight conidiogenous cells and globose to 

subglobose, golden yellow to dark brown conidia. In contrast, Apiospora lageniformis has 

polyblastic, lageniform conidiogenous cells and globose to ellipsoid, green to dark brown conidia 

(Known et al. 2022), while A. jiangxiensis has aggregated hyphae, ampulliform conidiogenous 

cells, and globose to ellipsoid, brown conidia (Wang et al. 2018). Based on these molecular and 

morphological differences, we introduce Apiospora arecacearum as a novel species, with three 

strains acquired from the Trachycarpus fortunei (Arecaceae) in Sichuan Province, China. 

 

 
 

Figure 12 ï RAxML phylogram generated from combined dataset of partial LSU, ITS, tef1-Ŭ and  
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tub2 DNA sequence analyses for Apiosporaceae. The final likelihood value is -25665.118197. The 

tree is rooted to Nigrospora camelliae-sinensis (CGMCC 3.18125) and N. chinensis (CGMCC 

3.18127). The matrix had 2300 distinct alignment patterns with 20.73% undetermined characters 

and gaps. Estimated base frequencies were; A = 0.235281, C = 0.247771, G = 0.263297, T = 

0.253651 substitution rates AC = 1.214508, AG = 2.842115, AT = 1.106454, CG = 0.974982, CT = 

4.448903, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.271762. Newly generated 

sequences are in blue. Ex-type/type strains are indicated in black bold.  

 

 
 

Figure 12 ï Continued. 
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Figure 12 ï Continued. 

 

Apiospora arundinis (Corda) Pintos & P. Alvarado, Fungal Systematics and Evolution 7: 205 

(2021)                     Figs 12, 14 

MycoBank number: MB837742; Facesoffungi number: FoF13417 

Saprobic on dry stems of unidentified host. Sexual morph: Undetermined. Asexual morph: 

Sporulating on PDA after one month, spore mass visible as black, scattered to aggregated on white 

colonies. Hyphae 3ï5 ɛm diameter, hyaline, branched, thick-walled, septate, guttulate. 

Conidiophores reduced to conidiogenous cells. Conidiogenous cells 5ï6 ɛm diameter holoblastic, 

monoblastic, hyaline, cylindrical, straight, aseptate, smooth-walled. Conidia 4ï10 ɛm diameter (x = 

7 ɛm, n = 20) globose to subglobose in surface view, lenticular in side view, golden brown to dark 

brown, rough walled with a pale equatorial slit.  

Culture characteristics ï Conidia germinating on PDA within 24 h at room temperature  

(25 °C). On the PDA, the coloniesô surfaces are white, woolly, flat, spreading, filiform, with 

abundant aerial mycelia and reverse off-white. 

Material examined ï CHINA, Sichuan Province, Chengdu, Qingyang District, Huanhuaxi 

park (23.389921 N, 102.225556 E, 1186m), on dead twigs of an unidentified host, 5 January 2023, 

L.S. Dissanayake, UF23-26 (HKAS 127246), living culture KUNCC23-15560. 

GenBank accession numbers ï ITS = PP584686, LSU = PP584783, tef1-Ŭ = PP933193,  

tub2 = PP982285. 

Notes ï In this study, new isolates designated as HKAS 127246 clustered with Apiospora 

arundinis, as illustrated in Fig. 12. This new collection resembles the A. arundinis species as 

described by Li et al. (2023), in having conidia of a similar size to those reported in previous 

studies (Chen et al. 2014, Jiang et al. 2021a, Liao et al. 2022). Apiospora arundinis has been 

collected from terrestrial habitats associated with a variety of hosts in China, including 

Phyllostachys praecox, Castanea mollissima, Saccharum officinarum, Polygonatum cyrtonema and 
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Brunfelsia brasiliensis (Chen et al. 2014, Jiang et al. 2021a, Liao et al. 2022, Li et al. 2023). It has 

mostly been reported as a pathogen on plants (Chen et al. 2014, Gong et al. 2023, Li et al. 2023).  

 

 
 

Figure 13 ï Apiospora arecacearum (HKAS 133084, holotype). a Host. b Conidia on host surface. 

c, m Conidia. d Germinated conidium. e Upper view. f Reverse view of the two-week-old colony 

on PDA. g, h Colony on PDA producing conidial masses. i Hyphae. jïl Conidiogenous cells giving 

rise to conidia. Scale bars: c, d, m = 10 ɛm, iïl = 2 ɛm. 

 

Apiospora chiangraiense X.G. Tian & Tibpromma, Life 11(no. 1071): 11 (2021) Fig. 12 

MycoBank number: MB558492; Facesoffungi number: FoF09905 

See the description in Tian et al. (2021). 

Material examined ï CHINA, Yunnan Province, Mengla, Xishuangbanna (21.580788 N, 

101.434776 E, 776 m), on dead stalk of Poaceae sp. 29 January 2023, L. Qinxian, ML23-01 

(HKAS 133090), living culture, KUNCC 24-17543.  

GenBank accession numbers ï ITS = PP584687, LSU = PP584784, tef1-Ŭ = PP933194,  

tub2 = PP982286. 

Notes ï According to the phylogenetic analysis, the new species forms a closely related clade 

with Apiospora chiangraiense (MFLUCC21-0053), supported by 99% MLB and 1.00 BYPP 

statistical values (Fig. 12). ML23-01 is also similar to Apiospora chiangraiense, exhibiting similar 

shape and size of conidia. Apiospora chiangraiense (MFLUCC21-0053) was introduced by Tian et 

al. (2021), having been collected from dead culms of bamboo in Thailand. In this study, we report 

an additional collection of Apiospora chiangraiense, collected from a dead stalk of grass in Yunnan 

Province, China. 

 

Apiospora guangdongensis C.F. Liao & Doilom, Journal of Fungi 9(no. 1087): 12 (2023)  

 Figs 12, 15 

MycoBank number: MB900357; Facesoffungi number: FoF14659 

Saprobic on dead culms of Poaceae sp. Sexual morph: Undetermined. Asexual morph: 

Sporulating on PDA after one month, spore mass visible as black, scattered to aggregated on white 

colonies. Hyphae 2ï4 ɛm diameter, micronematous, hyaline, branched, thick-walled, septate, 

guttulate. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 3ï5 ɛm diameter 
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arising from hyphae, holoblastic, monoblastic, hyaline, cylindrical, straight, discrete, aseptate, 

smooth-walled. Conidia 5ï7 ɛm diameter (x← = 6 ɛm, n = 20), globose to ellipsoidal, aseptate, 

initially hyaline to dark brown, smooth-walled with a broad equatorial germ-slit.  

 

 
 

Figure 14 ï Apiospora arundinis (HKAS 127246). a Upper view. b Reverse view of the two-week-

old colony on PDA. c Colony on PDA producing conidial masses. d, e Conidiogenous cells giving 

rise to conidia. f Conidia. Scale bars: d, e = 5 ɛm, f = 10 ɛm. 

 

Culture characteristics ï Conidia germinating on PDA within 24 h at room temperature  

(25 °C). On the PDA, the colony surface is white, yellowish flat, spreading, filiform, with abundant 

aerial mycelia and reverse yellow. 

Material examined ï CHINA, Yunnan Province, Mengla, Xishuangbanna (21.580788 N, 

101.434776 E, 776 m), on dead culms of Poaceae sp., 29 January 2023, L. Qinxian, ML23-23 

(HKAS 133092), living culture, KUNCC 24-17544. ibid. ML23-23A (HKAS 133091), living 

culture KUNCC 24-17545.  

GenBank accession numbers ï ITS = PP584688, PP584689, LSU = PP584785, PP584786, 

tub2 = PP982287, PP982288, tef1-Ŭ = PQ001003, PQ001004. 

Notes ï Apiospora guangdongensis (ZHKUCC23-0005), collected from asymptomatic leaves 

of Wurfbainia villosa in Guangdong Province, China, was reported as an endophyte in 

asymptomatic leaves by Liao et al. (2023). Phylogenetically, A. guangdongensis forms a sister 

branch to A. arundinis, receiving high statistical support. Apiospora guangdongensis differs from 

A. arundinis in having shorter conidiogenous cells and larger conidia. The conidiogenous cells of 

Apiospora guangdongensis are described as cylindrical or ampulliform and sometimes ovate or 

obpyriform, in contrast to the ampulliform conidiogenous cells of A. arundinis (Liao et al. 2023). In 

our multigene phylogenetic analysis, two new strains (ML23-23 and ML23-23A) were found to 

share a close relationship with A. guangdongensis based on ML and BI analyses, supported by 87% 

MLB and 0.98 BYPP (Fig. 12). These new strains are similar to Apiospora guangdongensis, by its 
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globose to ellipsoidal, aseptate, initially hyaline to dark brown, smooth-walled conidia with a broad 

equatorial germ-slit. Therefore, we consider these strains to be new collections of Apiospora 

guangdongensis, from Poaceae in Yunnan Province, China.  

 

 
 

Figure 15 ï Apiospora guangdongensis (HKAS 133092). a Upper view. b Reverse view of the 

two-week-old colony on PDA. c Colony on PDA producing conidial masses. d Hyphae.  

e-f Conidiogenous cells giving rise to conidia. g Conidia. Scale bars: d, e = 2 ɛm, f, g = 5 ɛm.  

 

Apiospora koreana L.S. Dissan., K.D. Hyde & J.C. Kang, sp. nov. Figs 12, 16 

MycoBank number: MB853454; Facesoffungi number: FoF15546 

= Apiospora koreana (S.L. Kwon, S. Jang & J.J. Kim) S.L. Kwon & J.J. Kim, in Kwon et al., 

Mycobiology 50 (1): 52 (2022); Nom. inval., Art. F.5.1 (Shenzhen) 

ſ Arthrinium koreanum S.L. Kwon, S. Jang & J.J. Kim, in Kwon et al., IMA Fungus 12 (no. 

13): 16 (2021) 

Typification details ï Korea, Gangwon-do, Goseong-gun, 38°28'44.0''N, 128°26'18.9''E, 

isolated from egg masses of Arctoscopus japonicus, 10 November 2016, M.S. Park (Herb. KCTC 

46908, holotype), ex-types (KUC21332 = NIBRFGC000501587, SFC20200506-M06). 

Saprobic on dead culms of bamboo sp. Sexual morph: Undetermined. Asexual morph: 

Sporulating on PDA after one month. Hyphae 3ï4 ɛm diameter, micronematous, hyaline, branched, 

thick-walled, septate, guttulate. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 

2ï4 ɛm diameter aggregated in clusters on hyphae, holoblastic, monoblastic, hyaline, cylindrical, 

straight, discrete, aseptate, smooth-walled. Conidia 6ï9 ɛm diameter (x← = 7 ɛm, n = 20) globose to 

subglobose, aseptate, initially hyaline to golden brown, dark brown when mature, rough walled 

with an equatorial germ-slit.  

Culture characteristics ï Conidia germinating on PDA within 24 h at cold temperature (4 °C). 

On the PDA, the surface of the colony is white, flat, spreading, filiform, with abundant aerial 

mycelia and reverse white. 

Material examined ï CHINA, Sichuan Province, Chengdu City, Dayi County, Xiling Snow 

Mountain (30.684421 N, 103.164434 E, 3163 m), on dead culms of bamboo sp., 3 January 2023, 

L.S. Dissanayake, SCCSM23-12 (HKAS 127253), living culture, KUNCC23-15553.  

GenBank accession numbers ï ITS = PP584690, LSU = PP584787, tef1-Ŭ = PP933195,  

tub2 = PP982289. 
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Notes ï Arthrinium koreanum, originally collected from marine habitats (the egg masses of 

Arctoscopus japonicus) in Korea, was described with an asexual morph (Kwon et al. 2021). Later, 

Kwon et al. (2022) synonymized Arthrinium koreanum with Apiospora koreana based on 

molecular analyses. However, Apiospora koreana was shown as invalid in Index Fungorum (2024, 

Nom. inval., Art. F.5.1 Shenzhen). The identifier cited in the protologue (MycoBank number: 

MB834596), was not assigned to the name that was published since the names had not been 

registered prior to publication. In this study, we hereby validly establish the same name to 

accommodate Apiospora koreana. Morphologically and phylogenetically, Apiospora koreana is 

similar to A. qinlingensis; however, it can be differentiated from A. qinlingensis by its larger 

conidia (7.5ï11 × 5.5ï10 ɛm vs. 5ï8 ɛm). In this study, our new strain, KUNCC 23-15553, showed 

a close phylogenetic relationship to Apiospora koreana (KUC21332), with 100% MLB and 1.00 

BYPP statistical support (Fig. 12). The new strain KUNCC23-15553 closely resembles the type 

species of Apiospora koreana (KUC21332), in having micronematous, hyaline, branched, thick-

walled, septate, guttulate hyphae, and conidia that are globose to subglobose, aseptate, initially 

hyaline to golden brown, turning dark brown upon maturation, with a rough wall and an equatorial 

germ-slit (Kwon et al. 2021). It is noteworthy that our new collection, originating from an extreme 

environment on a Snow Mountain in China, where temperatures approximate ï2 °C, demonstrates 

the wide adaptation of this species. Apiospora koreana efficiently obtains nutrients from diverse 

substrates, including animal-based sources (e.g. egg masses of sailfin sandfish) and woody-based 

sources (e.g. bamboo), showing its ability to survive in both aquatic and terrestrial habitats (Kwon 

et al. 2021). 

 

 
 

Figure 16 ï Apiospora koreana (HKAS 127253). a, b Host. c Conidia on the host surface.  

d Conidia. e Germinated conidium. f Upper view. g Reverse view of the two-week-old colony on 

PDA. h-j Colony on PDA producing conidial masses. k Hyphae. lïn Conidiogenous cells giving 

rise to conidia. o Conidia. Scale bars: kïn = 5 ɛm, dïf, o = 10 ɛm.  

 

Apiospora locuta-pollinis (F. Liu & L. Cai) Pintos & P. Alvarado, Fungal Systematics and 

Evolution 7: 206 (2021) Figs 12, 17 
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MycoBank number: MB558496; Facesoffungi number: FoF15204 

Saprobic on dry culms of Bamboo sp. Sexual morph: Undetermined. Asexual morph: 

Sporulating on PDA after one month, spore mass visible as black, scattered to aggregated on white 

colonies. Hyphae 3ï4 ɛm diameter, hyaline, branched, thick-walled, septate. Conidiophores 

reduced to conidiogenous cells. Conidiogenous cells 3ï5 ɛm diameter holoblastic, monoblastic, 

hyaline, cylindrical, straight, aseptate, smooth-walled. Conidia 6ï8 ɛm diameter (x← = 7 ɛm, n = 20) 

globose in surface view, lenticular in side view, dark brown, smooth walled with a pale equatorial 

slit.  

Culture characteristics ï Conidia germinating on PDA within 24 h at room temperature  

(25 °C). On the PDA, the colony surfaces are white, woolly, flat, spreading, filiform, with abundant 

aerial mycelia and reverse off-white to yellow. 

Material examined ï CHINA, Yunnan Province, Botanical Garden, Kunming Institute of 

Botany (25.140833 N, 102.739444 E, 1892 m), on dead culms of Bamboo sp., 12 December 2022, 

L.S. Dissanayake, KIB22-64 (HKAS 133093), KIB22-67 (HKAS 133094), living cultures, 

KUNCC 24-17550, KUNCC 24-17551.  

GenBank accession numbers ï ITS = PP584691, PP584692, LSU = PP584788, PP584789, 

tef1-Ŭ = PP933196, PP933197, tub2 = PP982290, PP982291. 

 

 
 

Figure 17 ï Apiospora locuta-pollinis (HKAS 133093). a Upper view. b Reverse view of the two-

week-old colony on PDA. c Colony on PDA producing conidial masses. d Hyphae.  

eïg Conidiogenous cells giving rise to conidia. h, i Conidia. Scale bars: d = 5 ɛm, hïi = 10 ɛm. 


