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Abstract 

This study explores the fungal diversity of Southwestern China, focusing on ascomycetous 

fungi associated with decaying plant materials. Through morphological and multi-locus 

phylogenetic analyses, we identified 31 new species and a new genus across six fungal orders, 

Amphisphaeriales, Chaetosphaeriales, Dyfrolomycetales, Hypocreales, Pleosporales, and 

Xylariales. The newly described species include Allodiatrype flavigelida, Anteaglonium 

stromatolineum, Anthostomatopsis chinensis, An. suiyangensis, Apiospora anshunensis, Arecophila 

chinensis, Ar. amphibambusina, Astrocystis liuzhouensis, Astrosphaeriella gaofengensis, As. 

roseobrunnea, Coniolariella cuneiapicalis, Didymobotryum bambusae, Digitodochium anshunense, 

Fissuroma chinense, Immotthia chinensis, Lophiostoma bijiense, L. yunnanense, Magnostiolata 

tubulariapicalis, Ma. subtubularia, Melomastia chinensis, Memnoniella chrysanthemi, 

Minuticlypeus biconcavus, Nemania jiuwanshanensis, Neolinocarpon huaxiense, Nigropunctata 

chinensis, Ni. liuzhouensis, Pallidoperidium chinense, Peroneutypa heveae, Rosellinia nemaniae, 

R. putrida and Vamsapriya kailiensis. Additionally, we propose six new combinations based on 

comparative morphological and phylogenetic analyses, Amphigermslita subyunnanensis, Am. 

yunnanensis, Anthostomatopsis guizhouensis, Minuticlypeus rhaphidophylli, M. xiaohensis and 

Pallidoperidium smilacis. Furthermore, we report three taxa, Astrosphaeriella bambusae, 

Didymobotryum rigidum, and Endocalyx melanoxanthus as new geographical records in China. 

Previous studies and our phylogenetic analyses revealed that the genera Muscodor, Emarcea, and 

Spiririma form a monophyletic clade distinct from representatives of Xylariaceae, for which we 

propose the new family Muscodoraceae fam. nov. These findings highlight the fungal diversity of 

this ecologically rich region, with its varied climates and habitats ranging from subtropical forests 

to alpine ecosystems. The species described in this study represent only a small fraction of 
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mycoflora in the region, emphasizing the need for further comprehensive surveys via polyphasic 

approaches to uncover the full extent of the mycoflora in this region. 

 

Keywords ï bambusicolous fungi ï fungal diversity ï novel taxa ï taxonomy ï Xylariales 

 

INTRODUCTION  

The global monetary value of fungi has been estimated to be around $54.57 trillion (Niego et 

al. 2023), highlighting their immense significance in various sectors of the economy and ecosystem 

services. This valuation highlights the critical role of the Kingdom Fungi, one of the most diverse 

groups of organisms on Earth, which consists primarily of heterotrophic uni to multicellular species 

that inhabit a wide range of ecosystems, including extreme environments. Fungi are essential for 

ecosystem functioning, contributing to nutrient cycling, decomposition, and symbiotic relationships 

with plants (Kirk et al. 2008, Hyde et al. 2018).  

The remarkable diversity within this kingdom is reflected in global fungal diversity estimates, 

which vary significantly, ranging from fewer than one million to over ten million species, 

depending on the methodologies and criteria applied (Hyde et al. 2024). To accurately estimate and 

enhance the understanding of fungal diversity, Hyde et al. (2024) emphasized the need for targeted 

research that includes extensive studies in tropical rainforests, focusing on canopy ecosystems, 

plant-associated fungi, and various fungal groups such as lichens, soil and marine fungi. Gathering 

such comprehensive data will facilitate the development of a more precise estimate of global fungal 

diversity (Hyde et al. 2024). In line with the global emphasis on understanding fungal diversity, our 

study focuses on Southwestern China. 

Southwestern China is a region of remarkable ecological and geographical diversity, 

encompassing Sichuan, Chongqing, Yunnan, and Guizhou provinces, with broader definitions 

including Guangxi and parts of Hunan (Harper 2007). The complex topography of the region 

includes elevations ranging from lowland plains to high-altitude plateaus exceeding 4,000 m a.s.l. 

Its diverse climates transition from subtropical in the lower regions to temperate and alpine at 

higher altitudes, fostering an exceptional range of vegetation types, from tropical evergreen forests 

to alpine meadows. The region accounts for approximately 10% of the land area of China and is 

home to over 30% of its higher plant species (CEPF Report 2002-2013, Ptak et al. 2019). The 

terrain rises steeply from river valleys at a few hundred meters above sea level to mountain peaks 

reaching 7,000 meters. This gradient supports a complete spectrum of vegetation types, including 

tropical and subtropical evergreen broad-leaved forests at lower altitudes, temperate deciduous 

forests, mixed broad-leaved coniferous forests, subalpine coniferous forests with dense bamboo, 

and alpine meadows above the tree line. Approximately 29% of the more than 12,000 higher plant 

species found in this hotspot are endemic, making it one of the richest temperate regions for plant 

diversity worldwide. The tree line in this region reaches an altitude of 4,600 m a.s.l., the highest 

known globally (CEPF Report 2002-2013). During the summer, the Tibetan Plateau serves as a 

barrier to monsoon winds, creating a cloudy environment that traps moisture, giving the alpine flora 

lushness. The combination of complex topography and favourable humid conditions has resulted in 

exceptionally rich biodiversity in Southwestern China (CEPF Report 2002-2013, Tang 2015). 

Southwestern China has always been a focus of special attention by botanists as the region has 

immense topographic and varied climatic conditions that truly provide a better picture of the 

structural diversity of vegetation. However, these conditions also pose challenges for systematic 

fungal sampling, as rugged terrain, remote high-altitude areas, and variable microclimates limit 

exploration and taxonomic attention. This combination of unexplored diversity, exceptional 

biodiversity, and climatic complexity makes Southwestern China an ideal region for studying 

fungal diversity. While the region has been acknowledged for its microbial diversity, research on 

fungi, particularly microfungi, is limited compared to other kingdoms such as Plantae and Animalia 

(Liu et al. 2013, Chi et al. 2017, Liu et al. 2018, Dissanayake et al. 2024). 

As discussed, the region adopts a wide range of topography, including mountains, lush green 

valleys, the world's highest peaks, dense forests, deep blue water lakes and marvellous landscapes, 
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making it a suitable habitat for fungal growth. In this study, ascomycetes associated with dead and 

decaying plant materials were collected from Southwestern China. Ascomycota is one of the largest 

phyla within the fungal kingdom and currently includes 24 recognized classes. These fungi, isolated 

from a broad range of environments across terrestrial and aquatic ecosystems, exhibit various life 

modes and habitats, functioning as saprobes, pathogens of plants and animals, lichen-forming, 

lichenicolous, fungicolous, endophytes, and yeast-like or filamentous forms (Wijayawardene et al. 

2024). 

The aim of this study was to explore the diversity of Ascomycetous taxa collected from 

Southwestern China. We report a new family, a new genus, 31 new species and 6 novel 

combinations, supported by morphological characteristics and multi-locus phylogenetic analyses 

using ITS, SSU, LSU, rpb2, tub2 and tef1-Ŭ regions. All newly identified species are saprophytic 

fungi, which play an important role in the natural breakdown of organic materials and may possess 

unique biochemical properties with applications in agriculture, medicine, and environmental 

management. The findings of this study provide a strong theoretical and practical basis for future 

investigations into these fungi, which may lead to valuable applied research and potential 

biotechnological innovations. 

 

MATERIALS AND METHODS  

 

Sample collection  

The fungal specimens were collected during the surveys conducted in the Southwestern 

regions of China between 2022 and 2024, with all relevant habitat information recorded in a 

detailed manner. Specimens were photographed using a Canon G15 camera (Canon Corporation, 

Tokyo, Japan). They were then placed in paper bags and transported for further examination. To 

remove excess humidity, they were dried in the shade at room temperature. The dried specimens 

were carefully labelled and stored in an ultra-low freezer at -80°C for one week to eliminate any 

insects and their eggs. Afterwards, the specimens were subjected to morphological analysis. All 

specimens were deposited at the Herbarium of Guizhou Medical University (GMB) and the 

Herbarium of Cryptogams, Kunming Institute of Botany, Chinese Academy of Sciences (KUN-

HKAS). Living cultures were deposited at the Guizhou Medical University Culture Collection 

(GMBC). All scientiýc names of fungi follow the entries in MycoBank and Index Fungorum, hence 

no authorities and years of publications are given in the text apart from the taxonomic entries. 

 

Isolation and morphological characterization 

Macroscopic characteristics were examined under an Olympus SZ61 stereomicroscope 

(Japan) and photographed with a Canon 700D digital camera (Canon, Tokyo, Japan). The 

morphological features were studied as described by Li et al. (2024a). The samples were mounted 

in water for microscopic examination, Melzer reagent was added to assess the amyloid reaction of 

the ascal apical apparatus. The Tarosoft (R) Image Frame Work (v 0.9.7) program and Adobe 

Photoshop CS6 software (Adobe Systems, USA) were used for measuring and processing images. 

Axenic cultures were obtained from single spores or tissues as described by Senanayake et al. 

(2015). Germinating spores were observed with a stereo Zoom microscope and transferred to potato 

dextrose agar (PDA; 39 g/L, DifcoÊ). The cultures were incubated at 25ï30°C for 4ï6 weeks, with 

weekly observations of growth and development. 

 

DNA extraction, PCR amplification and sequencing 

Mycelium was scraped from pure culture plates using a sterilized scalpel and used for DNA 

extraction using the commercially available BIOMIGA fungus genomic DNA extraction kit 

(Biomiga, San Diego, USA). For specimens without germinating ascospores, we extracted the 

DNA directly from the contents of the perithecium. All DNA samples were kept at ï20 °C until 

analysed. Small subunit (SSU), internal transcribed spacers (ITS), large subunit (LSU), translation 

elongation factor (tef1-Ŭ), tub2 (ɓ-tubulin), and RNA polymerase II second largest subunit (rpb2) 
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were amplified by PCR with primers NS1/NS4, ITS1/ITS4 (White et al. 1990, Gardes and Bruns 

1993), LR0R/LR5 (Vilgalys and Hester 1990), EF1-983F/EF1-2218R (Rehner and Samuels 1994), 

T1/T22 (OôDonnell and Cigelnik 1997), and rpb2-5F/rpb2-7cR (Liu et al. 1999), respectively. The 

PCR mixture (25 ɛL) was composed as follows: 9.5 ɛL of double distilled water, 12.5 ɛL of PCR 

Master Mix, 1 ɛL of each primer, and 1 ɛL of template DNA. The PCR amplification was 

conducted as reported by Samarakoon et al. (2022). PCR products were checked through 1.5% 

agarose gel electrophoresis stained with GoldenView, and were sent to Sangon Co., China, for 

sequencing. 

 

Sequence alignments and phylogenetic analyses 

All assembled sequences were compared with each other and all known sequences in 

GenBank using the BLAST algorithm for precise identification (https://www.ncbi.nlm.nih.gov) 

(Altschul et al. 1990). The reference sequences retrieved from open databases originated from 

recently published data and BLASTn results of close matches. Sequences were aligned using the 

MAFFT v.7.110 online program (Katoh et al. 2019) with the default settings. The alignments were 

adjusted manually using BioEdit v.7.0.5.3 (Hall 1999) where necessary. The maximum likelihood 

(ML) analyses were implemented in RAxML v.8.2.12 using the GTRGAMMA substitution model 

with 1,000 bootstrap replicates (Stamatakis 2014). The phylogenetic analyses were also performed 

for Bayesian inference in MrBayes v. 3.2.2 (Ronquist et al. 2012) online. The Markov chain Monte 

Carlo (MCMC) sampling in MrBayes v.3.2.2 (Ronquist et al. 2012) was used to determine the 

posterior probabilities (PP). Six simultaneous Markov chains were run for 1,000,000 generations, 

and trees were sampled every 1,000th generation. The first 25% of the trees were discarded as 

burn-ins. The remainder was used to calculate the posterior probabilities (PPs) for individual 

branches. The phylogenetic tree was visualized in FIGTREE v.1.4.3 (Rambaut 2012). All analyses 

were run on the CIPRES Science Gateway v 3.3 webportal (Miller et al. 2010). All the obtained 

sequences were deposited in GenBank (Table 1). The outgroups and loci used in phylogenetic 

analyses, tailored to specific families and genera including ITS, SSU, LSU, rpb2, tub2, and tef1-Ŭ, 

were chosen based on published literature. The best-scoring RAxML tree is presented in the 

phylogenetic figures, and the phylogenetic placement of isolated strains is detailed in the notes 

section of each respective taxon. 
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Table 1. GenBank accessions obtained in this study. The holotype is indicated in bold. 

 

Species Voucher Number ITS LSU SSU rpb2 tub2 tef1-Ŭ   

Allodiatrype flavigelida GMB6239   PQ874013 PQ860458 PQ860559 PQ826920 PQ863984 PQ826954 

Anteaglonium stromatolineum GMB6246 PQ874018 PQ860464 PQ860565 PQ826926 ī PQ826960 

Anteaglonium stromatolineum GMB6247 PQ874019 PQ860465 PQ860566 PQ826927 ī PQ826961 

Anthostomatopsis chinensis GMB6213 PQ874054 PQ860503 PQ860595 PQ826942 PQ864017 PQ826990 

Anthostomatopsis chinensis GMB6214 PQ874055 PQ860504 PQ860596 PQ826943 PQ864018 PQ826991 

Anthostomatopsis suiyangensis GMB6215 PQ874052 PQ860501 PQ860593 PQ826940 PQ864015 PQ826988 

Anthostomatopsis suiyangensis GMB6216 PQ874053 PQ860502 PQ860594 PQ826941 PQ864016 PQ826989 

Apiospora anshunensis GMB6208 PQ874005 PQ860451 PQ860554 PQ826917 PQ863977 PQ826947 

Apiospora anshunensis GMB6207 PQ874006 PQ860450 PQ860553 PQ826916 PQ863976 PQ826946 

Arecophila chinensis GMB6217 PQ874007 PQ860452 PQ860555 ī PQ863978 PQ826948 

Arecophila chinensis GMB6218 PQ874008 PQ860453 PQ860556 ī PQ863979 PQ826949 

Arecophila amphibambusina GMB6259 PQ874066 PQ860514 PQ871615 ī ī PQ869216 

Arecophila amphibambusina GMB6260   PQ874067 PQ860515 PQ871616 ī ī PQ869217 

Astrocystis liuzhouensis GMB6229 PQ874044 PQ860493 PQ860587 PQ826936 PQ864007 PQ826982 

Astrocystis liuzhouensis GMB6230 PQ874045 PQ860494 PQ860588 PQ826937 PQ864008 PQ826983 

Astrosphaeriella bambusae GMB6252   ī PQ860459 PQ860560 PQ826921 PQ863985 PQ826955 

Astrosphaeriella gaofengensis GMB6248 PQ874016 PQ860460 PQ860561 PQ826922 PQ863986 PQ826956 

Astrosphaeriella gaofengensis GMB6249 PQ874017 PQ860461 PQ860562 PQ826923 PQ863987 PQ826957 

Astrosphaeriella roseobrunnea GMB6250 PQ874014 PQ860462 PQ860563 PQ826924 PQ863988 PQ826958 

Astrosphaeriella roseobrunnea GMB6251 PQ874015 PQ860463 PQ860564 PQ826925 PQ863989 PQ826959 

Coniolariella cuneiapicalis GMB6231 PQ874046 PQ860495 PQ860589 ī PQ864009 ī 

Coniolariella cuneiapicalis GMB6232 PQ874047 PQ860496 PQ860590 ī PQ864010 ī 

Didymobotryum bambusae GMB6233 PQ874040 PQ860489 PQ860585 PQ826934 PQ864002 PQ826980 

Didymobotryum bambusae GMB6234 PQ874041 PQ860490 PQ860586 PQ826935 PQ864003 PQ826981 

Didymobotryum rigidum GMB6235   PQ874057 ī ī ī PQ864004 ī 

Digitodochium anshunense GMB6209 PQ874048 PQ860497 PQ860591 ī PQ864011 PQ826984 

Digitodochium anshunense GMB6210 PQ874049 PQ860498 PQ860592 ī PQ864012 PQ826985 
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Species Voucher Number ITS LSU SSU rpb2 tub2 tef1-Ŭ   

Endocalyx melanoxanthus GMB6238 PQ874056 PQ860505 ī ī  ī  ī  

Fissuroma chinense GMB6244 PQ874020 PQ860466 PQ860567 ī ī PQ826962 

Fissuroma chinense GMB6245 PQ874021 PQ860467 PQ860568 ī ī PQ826963 

Immotthia chinensis GMB6257 PQ874009 PQ860454 ī PQ826944 PQ863980 PQ826950 

Immotthia chinensis GMB6258 PQ874010 PQ860454 ī PQ826945 PQ863981 PQ826951 

Lophiostoma bijiense GMB6255 PQ874022 PQ860468 PQ860569 ī ī PQ826964 

Lophiostoma bijiense GMB6256 PQ874023 PQ860469 PQ860570 ī ī PQ826965 

Lophiostoma yunnanense GMB6253 PQ874024 PQ860470 PQ860571 ī ī ī 

Lophiostoma yunnanense GMB6254 PQ874025 PQ860471 PQ860572 ī ī ī 

Magnostiolata subtubularia GMB6259 PQ874064 PQ860512 PQ871607 ī  PQ869204 PQ869208 

Magnostiolata subtubularia GMB6260 PQ874065 PQ860513 PQ871608 ī  PQ869205 PQ869209 

Magnostiolata tubulariapicalis GMB6211 PQ874050 PQ860499 ī PQ826938 PQ864013 PQ826986 

Magnostiolata tubulariapicalis GMB6212 PQ874051 PQ860500 ī PQ826939 PQ864014 PQ826987 

Melomastia chinensis GMB6242 PQ874026 PQ860472 PQ860573 ī PQ863990 PQ826966 

Melomastia chinensis GMB6243 PQ874027 PQ860473 PQ860574 ī PQ863991 PQ826967 

Memnoniella chrysanthemi GMB6205 PQ874028 PQ860474 PQ860575 PQ826928 PQ863992 PQ826968 

Memnoniella chrysanthemi GMB6206 PQ874029 PQ860475 PQ860576 PQ826929 PQ863993 PQ826969 

Minuticlypeus biconcavus GMB6221 PQ874038 PQ860484 PQ860583 ī ī PQ826978 

Minuticlypeus biconcavus GMB6222 PQ874039 PQ860485 PQ860584 ī ī PQ826979 

Nemania jiuwanshanensis GMB6267 PQ874060 PQ860508 PQ871609 PQ855768 PQ864021 PQ869210 

Nemania jiuwanshanensis GMB6268 PQ874061 PQ860509 PQ871610 PQ855769 PQ864022 PQ869211 

Neolinocarpon huaxiense GMB6203 PQ874030 PQ860476 PQ860577 PQ826930 PQ863994 PQ826970 

Neolinocarpon huaxiense GMB6204 PQ874031 PQ860477 PQ860578 PQ826931 PQ863995 PQ826971 

Nigropunctata chinensis GMB6223 PQ874034 PQ860480 PQ860581 PQ826932 PQ863998 PQ826974 

Nigropunctata chinensis GMB6224 PQ874035 PQ860481 PQ860582 PQ826933 PQ863999 PQ826975 

Nigropunctata liuzhouensis GMB6225 PQ874036 PQ860482 ī ī PQ864000 PQ826976 

Nigropunctata liuzhouensis GMB6226 PQ874037 PQ860483 ī ī PQ864001 PQ826977 

Pallidoperidium chinense GMB6227 PQ874032 PQ860478 PQ860579 ī PQ863996 PQ826972 

Pallidoperidium chinense GMB6228 PQ874033 PQ860479 PQ860580 ī PQ863997 PQ826973 
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Species Voucher Number ITS LSU SSU rpb2 tub2 tef1-Ŭ   

Peroneutypa heveae GMB6240 PQ874011 PQ860456 PQ860557 PQ826918 PQ863982 PQ826952 

Peroneutypa heveae GMB6241 PQ874012 PQ860457 PQ860558 PQ826919 PQ863983 PQ826953 

Rosellinia nemaniae GMB6263 PQ874058 PQ860506 PQ871611 PQ855766  PQ869206 PQ869212 

Rosellinia nemaniae GMB6264 PQ874059 PQ860507 PQ871612 PQ855767 PQ869207 PQ869213 

Rosellinia putrida GMB6265 PQ874062 PQ860510 PQ871613 ī  PQ864019 PQ869214 

Rosellinia putrida GMB6266 PQ874063 PQ860511 PQ871614 ī  PQ864020 PQ869215 

Vamsapriya kailiensis GMB6236 PQ874042 PQ860491 ī ī PQ864005 ī 

Vamsapriya kailiensis GMB6237 PQ874043 PQ860492 ī ī PQ864006 ī 

Note: Holotype strains are shown in bold, ñīò Sequences were not obtained, SSU: Small Subunit of Ribosomal RNA, ITS: Internal transcribed spacer 

region, LSU: Large Subunit of Ribosomal RNA, tef1-Ŭ: Translation elongation factor, tub2: ɓ-tubulin, rpb2: RNA polymerase II second largest 

subunit  
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Arrangement of taxa 

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

Dothideomycetes O.E. Erikss. & Winka, Myconet 1: 5 (1997) 

Dyfrolomycetales K.L. Pang, K.D. Hyde & E.B.G. Jones, Fungal Diversity 63 (1): 7 (2013) 

Pleurotremataceae Walt. Watson, New Phytologist 28: 113 (1929) 

Melomastia chinensis K. Habib, Y.L. Ren & Q.R. Li sp. nov. 

 

Pleosporomycetidae C.L. Schoch, et al. Mycologia 98 (6): 1048 (2007) 

Pleosporales Luttr. ex M.E. Barr, Prodromus to class Loculoascomycetes: 67 (1987) 

Aigialaceae Suetrong et al. Studies in Mycology 64: 166 (2009) 

Fissuroma chinense K. Habib, W.H. Li & Q.R. Li sp. nov.  

 

Anteagloniaceae K.D. Hyde & A. Mapook, Fungal Diversity 63 (1): 33 (2013) 

Anteaglonium stromatolineum K. Habib, W.H. Li & Q.R. Li sp. nov. 

 

Astrosphaeriellaceae Phookamsak & K.D. Hyde, Fungal Diversity 74: 161 (2015) 

Astrosphaeriella bambusae Phookamsak & K.D. Hyde, Fungal Diversity 74: 165 (2015) 

Astrosphaeriella gaofengensis K. Habib, W.H. Li & Q.R. Li sp. nov. 

Astrosphaeriella roseobrunnea K. Habib, W.H. Li & Q.R. Li sp. nov. 

 

Dictyosporiaceae Boonmee & K.D. Hyde, Fungal Diversity 80: 462 (2016) 

Immotthia chinensis K. Habib, W.H. Li & Q.R. Li sp. nov. 

 

Lophiostomataceae C. Luerssen, Handbuch der systematischen Botanik mit besonderer 

Berücksichtigung der Arzneipflanzen 1: 154 (1878) 

Lophiostoma bijiense Y.L. Ren, K. Habib & Q.R. Li sp. nov.  

Lophiostoma yunnanense C.T. Lu, K. Habib & Q.R. Li sp. nov.  

 

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

Hypocreomycetidae O.E. Erikss. & Winka, Myconet 1: 6 (1997) 

Hypocreales Lindau, Die Natürlichen Pflanzenfamilien nebst ihren Gattungen und wichtigeren 

Arten 1 (1): 343 (1897) 

Stachybotryaceae L. Lombard & Crous, Persoonia 32: 283 (2014) 

Memnoniella chrysanthemi Q.F. Zhang, K. Habib & Q.R. Li sp. nov. 

 

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

Chaetosphaeriales Huhndorf et al. Mycological Research 108 (12): 378 (2004) 

Linocarpaceae Konta & K.D. Hyde, Mycosphere 8 (10): 1962 (2017) 

Neolinocarpon huaxiense K. Habib, Y.L. Ren & Q.R. Li sp. nov. 

 

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

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

Apiosporaceae K.D. Hyde, et al. Sydowia 50(1): 23 (1998) 

Apiospora anshunensis K. Habib, W.H. Li & Q.R. Li sp. nov. 

 

Xylariales Nannf., Nova Acta Regiae Societatis Scientiarum Upsaliensis Ser. IV. 8 (2): 66 (1932) 

Cainiaceae J.C. Krug, Sydowia 30: 123 (1978) 

Arecophila amphibambusina K. Habib, Y.L. Ren & Q.R. Li sp. nov. 

Arecophila chinensis K. Habib, Y.L. Ren & Q.R. Li sp. nov. 

Endocalyx melanoxanthus (Berk. & Broome) Petch, Ann. Bot., Lond. 22: 390 (1908) 

 

https://www.indexfungorum.org/names/Names.asp?strGenus=Endocalyx
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Clypeosphaeriaceae G. Winter, Rabenhorst Kryptogamen-Flora, Pilze - Ascomycete 1(2): 554 

(1886) 

Digitodochium anshunense K. Habib, Y.L. Ren & Q.R. Li, sp. nov. 

Magnostiolata subtubularia K. Habib, Z.Q. Yao & Q.R. Li sp. nov. 

Magnostiolata tubulariapicalis K. Habib, Z.Q. Yao & Q.R. Li sp. nov. 

 

Diatrypaceae Nitschke, Pyrenomycetes Germanici 1: 62 (1867) 

Allodiatrype flavigelida K. Habib, W.H. Li & Q.R. Li sp. nov.  

Peroneutypa heveae K. Habib, W.H. Li & Q.R. Li sp. nov.  

 

Fasciatisporaceae S.N. Zhang, K.D. Hyde & J.K. Liu, Fungal Diversity 100: 227 (2020) 

Anthostomatopsis K. Habib & Q.R. Li gen. nov. 

Anthostomatopsis chinensis K. Habib & Q.R. Li sp. nov. 

Anthostomatopsis guizhouensis (Habib & Li) K. Habib & Q.R. Li comb. nov. 

Anthostomatopsis suiyangensis K. Habib, W.H. Li & Q.R. Li sp. nov. 

 

Muscodoraceae K. Habib & Q.R. Li fam. nov. 

 

Pallidoperidiaceae R. Sugita & Kaz. Tanaka, Mycoscience 65 (1): 30 (2024) 

Minuticlypeus biconcavus K. Habib, X.Y. Luo & Q.R. Li sp. nov. 

Minuticlypeus rhaphidophylli (Lu & Hyde) K. Habib & Q.R. Li comb. nov. 

Minuticlypeus xiaohensis (Zhou et al.) K. Habib & Q.R. Li comb. nov. 

Nigropunctata chinensis K. Habib, Y.L. Ren & Q.R. Li sp. nov. 

Nigropunctata liuzhouensis Xin Zhou, K. Habib & Q.R. Li sp. nov. 

Pallidoperidium chinense K. Habib, W.H. Li & Q.R. Li sp. nov.  

Pallidoperidium smilacis (Fabre) K. Habib & Q.R. Li comb. nov. 

Amphigermslita subyunnanensis (Wu & Li) K. Habib & Q.R. Li comb. nov. 

Amphigermslita yunnanensis (Ren & Hyde) K. Habib & Q.R. Li comb. nov. 

 

Vamsapriyaceae Y.R. Sun, et al. Journal of Fungi 7 (11, no. 891): 7 (2021) 

Didymobotryum bambusae K. Habib, W.H. Li & Q.R. Li sp. nov. 

Didymobotryum rigidum (Berk. & Broome) Sacc., Syll. Fung. 4: 627. (1886) 

Vamsapriya kailiensis K. Habib & Q.R. Li sp. nov. 

 

Xylariaceae Tul. & C. Tul. [as 'Xylariei'], Select. fung. carpol. 2: 3 (1861) 

Astrocystis liuzhouensis K. Habib, W.H. Li & Q.R. Li sp. nov.  

Coniolariella cuneiapicalis K. Habib, W.Y. Zeng & Q.R. Li sp. nov. 

Nemania jiuwanshanensis W.Y. Zeng, K. Habib, & Q.R. Li, sp. nov. 

Rosellinia nemaniae K. Habib. W.Y. Zeng & Q.R. Li sp. nov. 

Rosellinia putrida K. Habib, W.Y. Zeng & Q.R. Li sp. nov. 

 

RESULTS 

 

Taxonomy 

 

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

Pezizomycotina O.E. Erikss. & Winka, Myconet 1: 9 (1997)  

Dothideomycetes O.E. Erikss. & Winka, Myconet 1: 5 (1997). 

Dyfrolomycetales K.L. Pang, K.D. Hyde & E.B.G. Jones, Fungal Diversity 63 (1): 7 (2013). 

Pleurotremataceae Walt. Watson, New Phytologist 28: 113 (1929). 
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Melomastia Nitschke ex Sacc., Conspectus generum pyrenomycetum italicorum systemate 

carpologico dispositorum: 14 (1875). 

Notes ï Melomastia was established by Saccardo (1875) to include Melomastia friesii, 

which Schröter (1894) later reclassified with Sphaeria mastoidea as its basionym, thereby 

designating M. mastoidea as the type species of the genus. The genus was characterized by globose 

ascomata with an erumpent apex, cylindrical asci, and 2-septate, ovoid ascospores, with or without 

gelatinous sheath (Barr 1994, Kang et al. 1999). Melomastia species have a cosmopolitan 

distribution, found across diverse habitats, including terrestrial, freshwater, marine, and mangrove 

ecosystems (Hyde 1992b, Hyde et al. 2017, Dayarathne et al. 2020, Li et al. 2022). Currently, 

Species Fungorum lists 51 species under the genus (accessed April  19, 2025).  

In this study, we describe a new species of Melomastia characterized by 3-septate 

ascospores and provide a comprehensive key to species with 3-septate ascospores. 

 

Melomastia chinensis K. Habib, Y. L. Ren & Q.R. Li, sp. nov.                                                (Fig. 2) 

MycoBank No: MB857212 

Etymology ï The specific epithet refers to China, where the holotype was collected. 

Description ï Saprobic on dead branches of an unidentified plant. Sexual morph: Ascomata 

180ï240 × 220ï300 µm (x← = 200.9 × 253 µm, n = 10), immersed, only ostioles visible at the 

surface of host, solitary, gregarious, in cross section globose to subglobose, pyriform, pseudothecia, 

coriaceous, dark brown to black, rough-walled, lacking clypeus. Ostioles central, coriaceous, dark 

brown to black, papillate, periphyses filling the ostiolar canal, 80ï110 × 50ï80 ɛm (x← = 101 × 67 

ɛm, n = 15). Peridium 47ï63 µm wide (x← = 53.7 µm, n = 15), two-layered, an outer layer of cells of 

textura intricata composed of host cells interspersed with fungal hyphae, and the inner layer 

comprising lightly brown cells and thin. Hamathecium 1.0ï1.8 µm (x← = 1.3 ɛm) wide, composed of 

numerous, dense, filiform, unbranched, septate, cellular pseudoparaphyses. Asci 75ï100 × 6.2ï9 

µm (x← = 83.1 × 7.3 µm, n = 30), 8-spored, bitunicate, long-cylindrical, short pedicellate, apically 

round, with a small ocular chamber. Ascospores 17.5ï22.5 × 3.4ï5 µm (x← = 20.5 × 4.0 µm, n = 30), 

biseriate, broad fusiform with acute ends, tapering towards the ends, hyaline, 3-septate, slightly 

constricted at the septa, with 1ï2 guttules in each cell, smooth-walled, lack mucilaginous sheath 

Asexual morph: Undetermined.  

 Culture characteristics ï Colonies on PDA reaching 35 mm diam., after 4 weeks. Culture 

from above, pale whitish, center dense, circular; reverse: brown in the middle, yellow toward edges.  

Material examined ï CHINA, Guizhou Province, Anshun City, Xixiu District, Liuguan 

Township, Xiaohei Village, 26Á16ǋ1.02ǌ N, 106Á13ǋ23.10ǌ E, altitude: 1236 m, on branch of 

unidentified plant, August 2023, Yulin Ren, 2023XHC8 (GMB6242 holotype; GMBC6242 ex-type); 

ibid., KUN-HKAS 145745 isotype. 

Additional specimen examined ï CHINA, Hunan Province, Zhangjiajie City, Badagongshan 

National Nature Reserve, 29Á39ǋ54ǌ N, 109Á49ǋ08ǌ E, altitude: 1,452 m, on branch of an 

unidentified plant, August 2023, Q.R. Li, HZBN_2023-02 (GMB6243). 

Notes ï In the ITS, LSU, and tef-1Ŭ sequence BLAST analyses, Melomastia chinensis 

showed the closest match to M. septata MFLUCC 22-0112 with 92.03%, 99.01%, and 92.60% 

similarity, respectively. Morphologically, it also shares similarities in the size of its asci. However, 

M. septata differs from M. chinensis by having larger ascomata (166ï344 ɛm high, 198ï434 ɛm in 

diameter vs. 180ï240 ɛm high, 220ï300 ɛm in diameter), wider pseudoparaphyses (3ï3.5 ɛm wide 

vs. 1.0ï1.8 ɛm wide), and smaller 2-septate ascospores (12ï16 × 3.5ï4.5 ɛm vs. 3-septate, 17.5ï

22.5 × 3.4ï5 ɛm) with a mucilaginous sheath (vs. lacking a mucilaginous sheath) (Hyde et al. 

2023). Phylogenetically (Fig. 1), M. chinensis is closely related to M. italica, which is 

morphologically distinct, produces 2-septate ascospores. 

Melomastia clematidis has 3-septate ascospores with acute ends, similar in size to M. 

chinensis. However, M. clematidis differs from M. chinensis having larger ascomata (300ï510 × 

260ï445 ɛm, x← = 420 × 400 ɛm vs. 180ï240 × 220ï300 ɛm, x← = 200.9 × 253 ɛm), much longer 
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asci (115ï160 ɛm long vs. 75ï100 ɛm long), and ascospores with a mucilaginous sheath (vs. 

lacking a mucilaginous sheath) (Phukhamsakda et al. 2020, Li et al. 2022). 

 

 
 

Figure 1 ï RAxML tree based on a combined SSU, LSU, and tef-1Ŭ sequences dataset. The best-

scoring ML tree had an optimization likelihood value of -11531.805078. Bootstrap support values 

for maximum likelihood (ML) greater than 70% and Bayesian posterior probabilities (BPP) greater 

than 0.90 are displayed near the respective branches (ML/BI). The newly described species are 

marked red in bold. Ex-type/type strains are indicated in black bold.  
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Melomastia thamplaensis also has 3-septate ascospores with acute ends and lacks a 

gelatinous sheath. However, it differs having uniseriate larger asci (140ï170 × 5.8ï6.4 ɛm vs. 

biseriate 75ï100 × 6.2ï9 ɛm) and larger ascospores (23ï27 × 4.4ï5.3 ɛm vs. 17.5ï22.5 × 3.4ï5 ɛm) 

(Ren et al. 2024). Differences from other 3-septate ascospore species of the genus are provided 

below in the key. Based on the key comparison and phylogeny we introduce our collection as a new 

species. 

 

Key to identify Melomastia species with 3-septate ascospores  

 

Note ï No significant differences were observed between Melomastia aquatica, M. fusispora, and 

M. marinospora except for differences in habitat. 

 

1a. Ascospores with mucilaginous sheath ........................................................................................... 2 

1b. Ascospores without mucilaginous sheath ...................................................................................... 5 

2a. Ascospores length Ò20 ɛm  ............................................................................................................ 3 

2b. Ascospores length >20 ɛm  ........................................................................................................... 4 

3a. Asci 115ï160 ɛm long, ascospores 13ï20 ɛm long .................................................  M. clematidis 

3b. Asci 70ï90 ɛm long, ascospores 9ï15 ɛm long ......................................................  M. fulvicomae 

3c. Asci 101ï112.5 ɛm long, ascospores 15ï17.5 ɛm long .......................................  M. sichuanensis 

4a. On submerged wood (aquatic freshwater habitat), asci 185ï230 × 7ï9 ɛm, ascospores fusiform 

26ï34 × 6ï8 ɛm .......................................................................................................... M. aquatica 

4b. On Olea europaea (terrestrial habitat), asci 200ï231 × 7.6ï9.2 ɛm, ascospores fusiform 27.5ï

32 × 6.5ï7.5 ɛm ......................................................................................................... M. fusispora 

4c. On mangrove wood (intertidal habitat), asci 190ï240 × 10ï12 ɛm, ascospores cylindrical 25ï31 

× 7.5ï10 ɛm ........................................................................................................  M. marinospora 

5a. Asci uniseriate >100 µm long ........................................................................................................ 6 

5b. Asci biseriate Ò100 µm long, ascospores 17.5ï22.5 × 3.4ï5 µm ...............................  M. chinensis 

6a. Ascospores length Ò25 ɛm ............................................................................................................. 7 

6b. Asci 209ï237 ɛm long, ascospores with obtuse ends, 28ï34 ɛm long  ............................ M. oleae 

6c. Asci 165ï189 ɛm long, ascospores with acute ends, 25ï30 ɛm long ............................  M. winteri 

6d. Ascospores with acute ends ........................................................................................................... 8 

7a. Asci 126.7ï146.2 ɛm long, ascospores 19.7ï24.9 × 4.3ï5 ɛm ..............................  M. distoseptata 

7b. Asci 95ï122 ɛm long, ascospores 13.5ï18 × 3.5ï4.5 ɛm  ..................................... M. maolanensis 

8a. Asci lacking a distinct ocular chamber, ascospores with angular ends and without constriction at 

the septa, 20ï25 × 4.5ï7 ɛm  ................................................................................... M. pyriformis 

8b. Asci with an evident apical ring, ascospores with acute end and constricted at septum, 19.5ï

23.5 × 5ï6.5 ɛm ................................................................................................... M. thamplaensis 
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Figure 2 ï Melomastia chinensis (GMB6242, holotype). A Host. B, Surface view of ascoma. C 

Cross section of ascoma. D, E Longitudinal sections of ascomata. F Peridium. G Paraphyses. H 

Ascus apical. IïK Asci in distilled water. LïO Ascospores. Scale bars: CïD = 1 mm, FïK = 20 ɛm, 

LïO = 10 ɛm.  
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Pleosporomycetidae C.L. Schoch, et al. Mycologia 98 (6): 1048 (2007) 

Pleosporales Luttr. ex M.E. Barr, Prodromus to class Loculoascomycetes: 67 (1987) 

Aigialaceae Suetrong et al. Studies in Mycology 64: 166 (2009) 

Fissuroma J.K. Liu et al. Fungal Diversity 51 (1): 135-154 (2011).  

Notes ï The genus Fissuroma was established by Liu et al. (2011) within the family 

Aigialaceae to accommodate taxa previously classified under Astrosphaeriella but exhibiting 

distinct morphological and phylogenetic characteristics. The genus is typified by Fissuroma 

maculans and includes species with hemispherical to immersed ascostromata with slit-like ostioles, 

trabeculate pseudoparaphyses, and hyaline, fusiform, 1 to 3 septate ascospores. Currently, 15 

species of Fissuroma are listed in Species Fungorum (accessed December 5, 2024, 

www.speciesfungorum.org). Herein, we introduce a new species of the genus. 

 

Fissuroma chinense K. Habib, W.H. Li & Q.R. Li sp. nov.          (Fig. 4) 

MycoBank No: MB857213 

Etymology ï The species epithet refers to its country of origin, the People Republic of 

China. 

Description ï Saprobic on bamboo. Sexual morph: Ascomata 400ï1000 ɛm wide, 100ï 

250 ɛm high, black, scattered, semi-immersed to erumpent, hemispherical, glabrous, uniloculate, 

with, thick, carbonaceous slit-like ostiole, base flattened. Ostioles central, apapillate, with long 

carbonaceous, thick slit-like opening. Peridium up to 40 ɛm wide, black, well developed at the base, 

composed of dark brown cells, texture rounded to angularis. Hamathecium composed of dense, 1ï2 

ɛm wide, filiform, anastomosing, trabeculate pseudoparaphyses, embedded in a hyaline gelatinous 

matrix. Asci 170ï230 × 16ï25 ɛm (x← = 206 Ĭ 19.9 ɛm, n = 43), 8-spored, cylindric-clavate to 

obclavate, with a short pedicel, apically rounded, with a small ocular chamber. Ascospores 40ï55 × 

7.5ï9.5 ɛm (x← = 48.8 Ĭ 7.5 ɛm, n = 30), overlapping uni- to bi-seriate, hyaline, glistening at 

maturity, fusiform with slight rounded ends, 1ï3-septate, slightly constricted at the septum, smooth 

and thick-walled (1ï2.5 ɛm thick), with guttules, surrounded by a thick, distinct sheath, drown out 

4ï6.8 ɛm at both ends, 3ï6 ɛm wide at the center. Asexual morph: Undetermined. 

Culture characteristics ï Colonies on PDA reaching 60 mm after two weeks, entire, cottony, 

rounded, smooth, white to greyish white upper. Reverse pale brown with pale white edges. 

Material examined ï China, Guangxi Zhuang Autonomous Region, Liuzhou City, 

Jiuwanshan National Nature Reserve, 25Á15ǋ18ǌ N, 108Á36ǋ06ǌ E, altitude: 1,329 m, on dead culm 

of bamboo, August 2023, Q.Z. Wu, Q.R. Li. 2023JWS-33 (GMB6244 holotype; GMBC6244, ex-

type); ibid., KUN-HKAS 145746 isotype 

Additional specimen ï China, Guizhou Province, Suiyang County, Kuankuoshui Nature 

Reserve, 28º18'56.48" N, 107º06'49.13" E, altitude: 1,542 m, on dead culm of bamboo, August 

2024, Changtao Lu, JSK-99 (GMB6245). 

Notes ï Fissuroma chinense is morphologically distinct from all known species of 

Fissuroma due to its thick-walled ascospores and larger asci, characteristics that have not been 

reported in any other species of the genus. Phylogenetically (Fig. 3), it also forms a distinct clade. 

In a BLAST search using the ITS region, F. chinense showed 98% similarity to F. aggregatum. 

Both species share same sized ascomata with slit-like ostioles. However, F. aggregatum differs 

from F. chinense in having smaller asci (155ï197 × 15ï18.5 ɛm vs. 170ï230 × 16ï25 ɛm), larger 

ascospores (46ï64 ɛm, xↄ = 55.9 vs. 40ï55 ɛm, xↄ = 48.8 ɛm), and predominantly 1-septate 

ascospores (vs. 1ï3-septate in F. chinense) surrounded by a thin sheath (vs. thick sheath) 

(Phookamsak et al. 2015, Zhang et al. 2020). 

In having 3-septate ascospores, Fissuroma chinense is similar to F. fissuristom, but the latter 

has smaller asci (124ï166 ɛm, xↄ = 144.1 ɛm), a thin ascospore sheath with appendages at both ends, 

and its occurrence on a different host, Calamus conirostris (Phookamsak et al. 2015, Zhang et al. 

2020). 

Fissuroma microsporum also possesses 1ï3-septate ascospores, but can be distinguished 

from F. chinense by its smaller ascomata (640ï700 ɛm wide), much smaller asci (80.3ï103.6 × 
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7.4ï8.7 ɛm), and smaller ascospores (14.6ï21.8 × 3.5ï4 ɛm). Additionally, F. microsporum has 

been reported on a different host, Borassus flabellifer (Niranjan and Sarma 2018). 

 

 
 

Figure 3 ï RAxML tree based on a combined SSU, ITS, LSU, and tef-1Ŭ sequences dataset. The 

best-scoring ML tree had an optimization likelihood value of -11570.115571. Bootstrap support 

values for maximum likelihood (ML) greater than 70% and Bayesian posterior probabilities (BPP) 

greater than 0.90 are displayed near the respective branches (ML/BI). The newly described species 

are marked red in bold. Ex-type/type strains are indicated in black bold.  
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Figure 4 ï Fissuroma chinense (GMB6244, holotype). A Bamboo host. BïD Surface view of 

ascomata and ostiole. E Longitudinal section of ascoma. F Asci in distilled water. HïO Ascospores. 

Scale bars: CïE = 1 mm, F, G = 30 µm, HïO = 20 µm. 
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Anteagloniaceae K.D. Hyde & A. Mapook, Fungal Diversity 63 (1): 33 (2013) 

Anteaglonium Mugambi & Huhndorf, Systematics and Biodiversity 7 (4): 460 (2009)  

Anteaglonium was established by Mugambi and Huhndorf (2009) to accommodate 

hysterothecial taxa with hyaline didymospores. It was introduced with the type species 

Anteaglonium abbreviatum (= Glonium abbreviatum), which was phylogenetically segregated from 

Gloniaceae (Mytilinidiales) and positioned within Pleosporales. Hyde et al. (2013) revised the 

classification of Dothideomycetes and established Anteagloniaceae to accommodate the monotypic 

genus Anteaglonium. Morphologically, Anteaglonium is distinguished from closely related genera 

by its smaller ascomata, which can be elongate or globose, and its small ascospores, typically less 

than 8 ɛm in length. Currently, eleven species are recognized within the genus (Species Fungorum, 

accessed December 5, 2024). However, Anteaglonium queenslandicum, reported from Australia, 

was described based solely on molecular differences. We did not find its morphological description, 

thus, it has not been included in the key. 

In this study, we introduce a new species of Anteaglonium and provide a key to distinguish 

the known species of the genus. 

 

Anteaglonium stromatolineum K. Habib, W.H. Li & Q.R. Li sp. nov.              (Fig. 6) 

MycoBank No: MB857214 

Etymology ï The epithet refers to the linear appearance of the stromata. 

Description ï Saprobic on dead culm of bamboo. Sexual morph: Stromata 0.5ï3 mm long, 

80ï130 ɛm high, 100ï170 ɛm wide, superficial, black, initially rounded, become parallel elongate, 

running parallel to the wood surface, solitary to confluent, black, encasing one to several ascomata, 

carbonaceous, straight or curved, smooth, underlain by pink or purple subiculum, without KOH 

extractable pigments, parts containing ascomata forming superficial roundish pustules, erumpent 

over surface, appearing as black shiny papillae, in places erumpent as hysterothecioid domes ca. 

400ï1400 ɛm long and up to ca. 250 ɛm thick. Hysterothecia black, straight to curved, smooth to 

striate, longitudinal slit. Ascomata 180ï300 ɛm diam, globose to subglobose, individually or 

collectively encased by stromatic tissue. Ostiole slightly erumpent over surface, appearing as black 

shiny papillae. Peridium 25ï50 ɛm thick, pseudoparenchymatous, texture angularis, pale brown. 

Hamathecium numerous, trabeculate, 1ï1.5 µm (n = 30) wide, pseudoparaphyses, aseptate, 

embedded in a gel matrix, branched above the asci. Asci 40ï60 × 3ï5 ɛm (xↄ = 53 × 4.5 µm, n = 20), 

4ï8-spored, uniseriate, cylindrical, short pedicellate. Ascospores 6.5ï10 × 2ï3.5 ɛm (xↄ = 9 × 2.6 

µm, n = 30), ellipsoidal to fusiform, with rounded ends, 1-septate, bi-celled, disarticulating, each 

containing 1ï2 guttules, hyaline when immature, brown when mature, smooth-walled, slightly 

constricted at the septum. Asexual morph: Undetermined. 

Culture characteristics ï Colonies on PDA reaching 15 mm after 8 weeks, growth slow and 

variable, colonies thick, fluffy, cottony, dark mouse grey, brownish and thin at edges, reverse black 

with olivaceous brown at edges. 

Material examined ï China, Guizhou Province, Anshun City, Pingba County, 26Á15ǋ11ǌN 

105Á56ǋ51ǌ E, altitude: 1,102 m, subtropical forest, on dead culms of Phyllostachys sp., August 

2023, JWS-31 (GMB6246, holotype; GMCB6246 ex-type); ibid., KUN-HKAS 145728 isotype. 

Additional specimen examined ïChina, Guangxi Zhuang Autonomous Region, Liuzhou 

City, Jiuwanshan National Nature Reserve, 25Á12ǋ25ǌ N, 108Á40ǋ18ǌ E, altitude: 1,326 m, on dead 

culms of bamboo, August 2023, Changtau Lu JCW-113 (GMB6247). 

Notes ï Morphologically and phylogenetically (Fig. 5), Anteaglonium stromatolineum is 

closely related to A. rubescens, the only stromatic fungus in the genus, and sharing didymospores 

that disarticulate within the asci. However, A. rubescens is distinguished by its association with the 

host Pistacia lentiscus and its stromata, which are erumpent from wood or bark, forming 

conspicuous brown, orange, red, pink, or purple patches on the host surface. Additionally, A. 

rubescens has smaller stromata (1.8 mm long vs. 0.5ï3 mm long), larger asci (65ï95 × 4.3ï6.2 ɛm 

vs. 40ï60 × 3ï5 ɛm), and smaller, wider ascospores (4.0ï7.0 × 3.2ï4.5 ɛm vs. 6.5ï10 × 2ï3.5 ɛm) 

(Jaklitsch et al. 2018).  
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Previously, no species of Anteaglonium has been described on bamboo, nor has any other 

species in the genus, except A. rubescens, been described with large linear stromata and brown 

ascospores that disarticulate within the ascus (Jaklitsch et al. 2018). 

 

 
 

Figure 5 ï RAxML tree based on a combined SSU, ITS, LSU, and tef-1Ŭ sequences dataset. The 

best-scoring ML tree had an optimization likelihood value of -8864.042827. Bootstrap support 

values for maximum likelihood (ML) greater than 70% and Bayesian posterior probabilities (BPP) 

greater than 0.90 are displayed near the respective branches (ML/BI). The newly described species 

are marked red in bold. Ex-type/type strains are indicated in black bold. 

 

Key to Anteaglonium species 
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1a. Ascospores hyaline or pale ............................................................................................................ 2 

1b. Ascospores brown, disarticulate within the asci ............................................................................ 3 

2a. Ascospores Ó9 ɛm .......................................................................................................................... 4 

2b. Ascospores <9 ɛm ......................................................................................................................... 5 

3a. On Pistacia lentiscus, forming conspicuous brown, orange, red, pink, or purple patches on the 

host surface, asci 65ï95 ɛm long............................................................................... A. rubescens 

3b. On bamboo, without any color patches on host surface, asci 40ï60 ɛm long .... A. stromatolineum 

4a. Asci 34.5ï47 × 4ï5.5 µm, ascospores 9ï15 × 2ï4 ɛm, 1-septate ............................. A. brasiliense 

4b. Asci 87ï105 × 9ï10.5 µm, ascospores 19.5ï24 × 4.5ï6 µm, 1-septate ............................. A. hydei 

4c. Asci 60ï70 × 7ï10 ɛm, ascospores 20ï22 × 1.5ï3 ɛm, 1ï3 septate .......................... A. gordoniae 

4d. Asci 115ï124 × 9ï10 ɛm, ascospores 22ï28 × 4ï6 ɛm, 1ï4 septate........................ A. latirostrum 

5a. Greenish KOH extractable pigment, asci 48ï56 × 5ï6 ɛm ......................................... A. globosum 

5b. Greenish brown extractable pigment, asci 60ï70 × 7ï10 ɛm .................................. A. lusitanicum 

5c. Hysterothecia without KOH extractable pigment .......................................................................... 6 

6a. Hysterothecia with þattened apices, asci 37ï75 × 4ï5 µm ...................................... A. abbreviatum 

6b. Hysterothecia with þattened apices, asci 45ï50 × 3.5ï5.5 ɛm, conidiomata wall 30ï50 µm                                 

 .............................................................................................................................. A. thailandicum 

6c. Hysterothecia with acuminate apices, asci 30ï52 × 3.2ï5.8 ɛm, conidiomata wall 19ï23 ɛm                    

 ................................................................................................................................... A. parvulum 

 

Astrosphaeriellaceae Phookamsak & K.D. Hyde, Fungal Diversity 74: 161 (2015). 

Astrosphaeriella Syd. & P. Syd., Annales Mycologici 11: 260 (1913). 

Astrosphaeriella was established to include dothideomycetous fungi with distinct 

carbonaceous, conical to mammiform ascostromata, often surrounded by reflexed, stellate remnants 

of the host tissue at the base. It is characterized by bitunicate, cylindrical to cylindric-clavate asci, 

trabeculate pseudoparaphyses, and pale brown to brown fusiform ascospores (Barr 1990, Tanaka 

and Harada 2005, Liu et al. 2011, Phookamsak et al. 2015). Astrosphaeriella is divided into two 

groups based on ascostromatal morphology: (1) Astrosphaeriella sensu stricto, which includes 

species with carbonaceous, erumpent, conical ascostromata, and (2) Astrosphaeriella sensu lato, 

comprising species with immersed, coriaceous ascostromata bearing short to long papillae 

(Phookamsak et al. 2015). Species of the genus are commonly found in tropical regions, and are 

mostly associated with monocotyledons. However, some species have been found in subtropical 

and temperate regions (Barr 1990, Zhou et al. 2003, Tanaka and Harada 2005, Hu 2010, Zhang et al. 

2012), and some have also been reported on dicotyledons (Yamamoto et al. 1954, Scheinpflug 1958, 

Hyde and Fröhlich 1998, Tanaka and Harada 2005, Hu 2010, Zhang et al. 2012). Species Fungorum 

currently lists 52 species of the genus (accessed December 5, 2024). In this study, we describe two 

new species and a new record for the genus, based on comprehensive morphological comparisons 

and phylogenetic analysis. 
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Figure 6 ï Anteaglonium stromatolineum (GMB6246, holotype). AïC Stromata in face view. D 

Hysterothecia. E Cross section of ascomata. FïI Asci. J Peridial cells. K Paraphyses. L, M 

Ascospores. N Culture upper view. O Culture back view. Scale bars: BïE = 0.5 mm, FïK = 20 ɛm, 

L, M = 10 ɛm.  
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Figure 7 ï RAxML tree based on a combined SSU, LSU, rpb2 and tef-1Ŭ sequences dataset. The 

best-scoring ML tree had an optimization likelihood value of -13791.871809. Bootstrap support 

values for maximum likelihood (ML) greater than 70% and Bayesian posterior probabilities (BPP) 

greater than 0.90 are displayed near the respective branches (ML/BI). The newly described species 

are marked in red bold and the new record in green bold. Ex-type/type strains are indicated in black 

bold.  
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Astrosphaeriella bambusae Phook. & K.D. Hyde, Fungal Diversity 23, (2015)        (Fig. 8) 

MycoBank No: MB551633 

Description ï Saprobic on bamboo. Sexual morph: Ascomata 400ï800 ɛm diam., 400ï750 

ɛm high, black, scattered to clustered, conical, flattened at the base, uni-loculate, brittle, 

carbonaceous, erumpent through the host tissue, immersed at the base, surrounded by ruptured, 

jagged, reflexed fragments at the base. Peridium 30ï80 ɛm thick, carbonaceous, weakly developed 

at base, composed of dark brown cells. Ostiole central, acute, conspicuous. Hamathecium 

composed of dense, up to 1 ɛm wide, pseudoparaphyses, trabeculate, anastomosing, frequently 

branched, embedded in a hyaline gelatinous matrix. Asci 125ï200 × 7.5ï11 ɛm (xↄ = 178 × 7.8 ɛm, 

n = 30), 8-spored, cylindrical, short pedicellate, apically rounded, with ocular chamber. Ascospores 

30ï44 × 4.5ï6.2 ɛm (xↄ = 38.9 × 5.6 ɛm, n = 30), overlapping biseriate, elongate-fusiform, hyaline 

when young, pale when mature, with small guttules, smooth-walled, acute ends, slightly constricted 

at the septum, surrounded by a thin mucilaginous sheath 0.8ï1.8 ɛm wide. Asexual morph: 

Undetermined. 

Material examined ï China, Guizhou Province, Suiyang County, Kuankuoshui Nature 

Reserve, 28º18'56.20" N, 107º06'49.02" E, altitude: 1,538 m, on dead culm of bamboo, August 

2024, W.H. Li, Q.R. Li, R20 (GMB6252). 

Notes ï Our collection exhibits morphological characteristics closely resembling 

Astrosphaeriella bambusae. Molecular analysis of ITS, LSU, and tef-1Ŭ sequences revealed a high 

similarity (>99%) to A. bambusae (MFLUCC 13-0230). 

Morphologically and phylogenetically (Fig. 7), Astrosphaeriella bambusae is closely related 

to A. neostellata and A. stellata. It can be distinguished from A. neostellata by its smaller 

ascospores (30ï44 × 4.5ï6.2 ɛm vs. 40ï60 × 5ï8 ɛm), asci (125ï200 × 7.5ï11 ɛm vs. 170ï230 × 

8.6ï13.5 ɛm), and ascomata (400ï750 ɛm high vs. 700ï1000 ɛm high). Compared to A. stellata, A. 

bambusae differs in having hyaline to pale ascospores (vs. brown), slightly smaller ascospores (30ï

44× 4.5ï6.2 ɛm vs. 36ï47 × 5ï7 ɛm) with acute ends (vs. rounded ends) (Phookamsak et al. 2015). 
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Figure 8 ï Astrosphaeriella bambusae (GMB6252). A Bamboo host. B, C Surface view of 

ascostromata. D. Cross section of ascostromata. E Vertical section of ascostromata. FïH Asci. IïK 

Ascospores. Scale bars: CïE = 0.5 mm, FïH = 20 ɛm, IïK = 15 ɛm. 
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Astrosphaeriella gaofengensis K. Habib, W.H. Li & Q.R. Li sp. nov.        (Fig. 9) 

MycoBank No: MB857215 

Etymology ï The epithet gaofengensis refers to the locality of the type species, Gaofeng 

Village.  

Description ï Saprobic on decaying bamboo culms. Sexual morph: Ascostromata 600ï1200 

ɛm diam., 500ï900 ɛm high, black, scattered to clustered, brittle, conical become dome shaped, 

flattened at the base, unruptured, smooth, mature slight verrucose, without host remnants around 

the base, apex papillate, stellate, with broad arms up to 800 ɛm long. Peridium 30ï60 ɛm thick, 

carbonaceous, weakly developed at base, composed of melanized cells. Ostiole papillate, 

conspicuous. Hamathecium pseudoparaphyses up to 0.8 ɛm wide, trabeculate, anastomosing, 

frequently branched, embedded in a hyaline gelatinous matrix. Asci 185ï250 × 10ï15 ɛm (xↄ = 226 

Ĭ 12.2 ɛm, n = 30), 8-spored, cylindrical, long pedicellate, apically rounded with an ocular chamber 

(3ï7 ɛm). Ascospores 50ï65 × 4.5ï6 ɛm (xↄ = 61 × 5.7 ɛm, n = 30), uniseriate to biseriate, 

elongate-fusiform, reddish brown, pale yellow when mature, with small guttules, smooth walled, 

slightly constricted at the septum, sheath drawn out at both ends, forming polar appendages, tilted, 

with rounded end caps visible at the tips of the appendages. Asexual morph: Undetermined. 

Material examined ï China, Guizhou Province, Guiyang City, Xifeng County, Gaofeng 

Village 26Á33ô97.54ôô N, 106Á34ô93.13ôô E, altitude: 1148 m, on dead culm of bamboo, July 2024, 

X. Zhou and W.Y. Zeng, F2 (GMB6248, holotype); ibid., KUN-HKAS 145729 isotype. 

Additional examined material ï China, Guiyang City, Huaxi District, Xiaohe Village 

26Á24ǋ35ôô N 106Á40ǋ13ǌ E, altitude: 1105 m, on dead culm of bamboo, July 2024, Qirui Li, FWS2 

(GMB6249). 

Notes ï Astrosphaeriella gaofengensis is morphologically similar to several species within 

the genus, including A. bambusae, A. neofusispora, A. neostellata, and A. stellata. Astrosphaeriella 

bambusae differs from A. gaofengensis in having smaller ascostromata, 360ï600 ɛm high, 380ï660 

ɛm in diameter (vs. 500ï900 ɛm high and 600ï1200 ɛm in diameter in A. gaofengensis). The 

ascostromata of A. bambusae are surrounded by ruptured, reflexed host remnants at the base (vs. 

lack). Additionally, A. bambusae has smaller asci (125ï194 ɛm vs. 185ï250 ɛm) and smaller 

ascospores (33ï42 ɛm vs. 50ï65 ɛm), with a thin, distinct mucilaginous sheath (vs. sheath drawn 

out at the ends, are rounded or hook-like in A. gaofengensis) (Phookamsak et al. 2015).  

Astrosphaeriella neofusispora has ascostromata of comparable size to A. gaofengensis (520ï

710 ɛm high and 600ï1100 ɛm in diameter). However, the ascostromata of A. neofusispora also 

possess ruptured, reflexed host remnants around the base and have smaller asci (150ï220 ɛm vs. 

185ï250 ɛm), smaller, 1ï3-septate, pale yellowish to olive-brown ascospores (42ï51 ɛm vs. 50ï65 

ɛm), with a thin, distinctive sheath (Phookamsak et al. 2015). 

In an ITS BLAST search, Astrosphaeriella gaofengensis showed high sequence similarity to 

A. neostellata (94.7%) and A. stellata (93.4%). Astrosphaeriella neostellata and A. stellata differ 

from A. gaofengensis in several shared morphological characteristics. Both species have 

ascostromata surrounded by ruptured, reflexed host remnants at the base. Astrosphaeriella 

neostellata has ascostromata similar in size to A. gaofengensis (650ï850 ɛm high, 700ï1000 ɛm in 

diameter vs. 500ï900 ɛm high, 600ï1200 ɛm in diameter in A. gaofengensis), but possesses 

smaller asci (170ï230 ɛm vs. 185ï250 ɛm) and hyaline to pale brown smaller ascospores (40ï60 

ɛm long vs. reddish brown, 50ï65 ɛm long) that are surrounded by a thin sheath with acute ends. 

Astrosphaeriella stellata has smaller ascostromata (280ï500 ɛm high, 420ï620 ɛm in diameter), 

smaller asci, and smaller ascospores (36ï47 ɛm) that have truncated ends, making both species 

distinct from A. gaofengensis in terms of overall size and spore morphology (Phookamsak et al. 

2015). 

In terms of ascospore morphology, Astrosphaeriella gaofengensis is closely related to A. 

australiensis. However, A. australiensis differs from A. gaofengensis in being recorded only on 

Calamus sp. (Palm) in Australia, having smaller ascostromata (350ï500 ɛm high) that lack stellate 

arms and are immersed at the base, and possessing hyaline to rarely light brown, slightly smaller 

ascospores, 50ï60 ɛm in length (Hyde and Frºhlich 1998).  
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Overall, Astrosphaeriella gaofengensis can be easily distinguished from A. australiensis, A. 

bambusae, A. neofusispora, A. neostellata, and A. stellata by its reddish-brown ascospores with 

sheath drown out long at both ends, rounded at the ends (Hyde and Fröhlich 1998). 

Phylogenetically (Fig. 7), Astrosphaeriella gaofengensis forms a distinct clade at the base of 

Astrosphaeriella. The tef-1Ŭ sequence comparison of A. gaofengensis revealed a similarity of 

93.2% (741/795 bp) with A. bambusae (MFLUCC 13-0230) with no gaps and 93.9% similarity 

(900/958 bp) with A. neostellata (CX003), with a single gap (1/958). Based on these morphological 

and molecular differences, we introduce our collections as a new species. 

 

 
 

Figure 9 ï Astrosphaeriella gaofengensis (GMB6248, holotype). A Bamboo host. BïD Surface 

view of ascostromata. E Vertical sections of ascostromata. FïG Asci. HïJ Ascospores rounded 

sheath at ends (in Indian ink). KïM Ascospores in water. Scale bars: CïE = 1 mm, FïM = 40 ɛm. 
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Astrosphaeriella roseobrunnea K. Habib, W.H. Li & Q.R. Li, sp. nov.       (Fig. 10) 

MycoBank No: MB857216 

Etymology ï The epithet "roseobrunnea" refers to the pinkish-brown ascospores of the 

species. 

Description ï Saprobic on decaying bamboo culms. Sexual morph: Ascostromata 400ï850 

ɛm diam., 250ï500 ɛm high, black, erumpent, solitary to rarely confluent, brittle, carbonaceous, 

conical shaped, flattened at the base, with ruptured, reflexed, host remnants, around the base, 

surface smooth. Peridium 25ï70 ɛm thick, not developed at base, composed of melanized cells. 

Ostiole papillate, conspicuous. Hamathecium pseudoparaphyses up to 0.8 ɛm wide, trabeculate, 

anastomosing, frequently branched, embedded in a hyaline gelatinous matrix. Asci 130ï180 × 9ï12 

ɛm (xↄ = 153 × 10.9 ɛm, n = 30), 8-spored, cylindrical, short pedicellate, apically rounded with an 

ocular chamber (3ï6 ɛm). Ascospores 46ï58 × 5ï8.5 ɛm (xↄ = 53 × 7 ɛm, n = 30), biseriate, 1-

septate, rarely aseptate, elongate-fusiform, truncated to rounded at ends, pinkish brown, with small 

guttules, smooth thick walled, deeply constricted at the septum, surrounded by a distinct thick 2.5ï

8 ɛm mucilaginous sheath, truncated with a central depression at the apex. Asexual morph: 

Undetermined. 

Materials examined ï China, Guangxi Zhuang Autonomous Region, Shiwandashan 

National Forest Park, 107º33'55.28" E, 21º41'51.40" N, altitude: 1,560 m, on dead culm of bamboo, 

July 2024, Qirui Li, RS12 (GMB6250 holotype); ibid., KUN-HKAS 145730 isotype.  

Additional specimen ï China, Guizhou Province, Suiyang County, Kuankuoshui Nature 

Reserve, 28º18'56.24" N, 107º06'49.04" E, altitude: 1,538 m, on dead branch of palm tree, August 

2024, W.H. Li, Q.R. Li, GSK02 (GMB6251). 

Notes ï In terms of ascostromatal morphology, Astrosphaeriella roseobrunnea is similar to 

A. bambusae, A. fusispora, A. neofusispora, A. neostellata, and A. stellata. Astrosphaeriella 

bambusae has asci of similar size and phylogenetically also closely related, but differs from A. 

roseobrunnea having smaller ascostromata, 380ï660 ɛm in diameter (vs. 400ï850 ɛm) and smaller, 

pale yellowish ascospores (33ï42 × 5ï6 ɛm, xↄ = 36.7 × 5.4 ɛm) with acute ends (vs. pinkish-brown 

ascospores, 46ï58 × 5ï8.5 ɛm, xↄ = 53 × 7 ɛm, with truncated to rounded ends) (Phookamsak et al. 

2015). 

Astrosphaeriella fusispora has larger ascostromata, 710ï1070 ɛm in diameter, and smaller 

ascospores (37ï45 × 5ï7 ɛm, xↄ = 40.6 × 5.8 ɛm) with acute ends. Astrosphaeriella neofusispora 

has larger ascostromata (600ï1100 ɛm in diameter), larger asci (150ï220 ɛm), and smaller, 1-3 

septate ascospores (42ï51 × 6ï7.5 ɛm, xↄ = 46.4 × 6.8 ɛm) that are surrounded by a thin 

mucilaginous sheath (Phookamsak et al. 2015). 

In an ITS BLAST search, Astrosphaeriella roseobrunnea showed high sequence similarity 

to A. stellata (97%). Morphologically, the two species share similar-sized ascostromata and asci. 

However, A. stellata differs from A. roseobrunnea in having smaller, pale brown ascospores (36ï47 

× 5ï7 ɛm, xↄ = 42 × 6.2 ɛm), which are surrounded by a thin mucilaginous sheath. Astrosphaeriella 

neostellata has larger ascostromata (650ï850 ɛm high, 700ï1000 ɛm in diameter), larger asci 

(170ï230 ɛm), and hyaline to pale brown ascospores (xↄ = 48.1 × 6.1 ɛm) with acute ends, 

surrounded by a thin sheath (Phookamsak et al. 2015). 

The tef-1Ŭ sequence comparison of Astrosphaeriella roseobrunnea showed a similarity of 

98.5% (943/957 bp) to A. neostellata (isolate CX003) with no gaps and 98.9% (786/795 bp) to A. 

bambusae (MFLUCC 13-0230), also with no gaps. Based on these morphological and molecular 

differences we introduce our collections as a new species. 
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Figure 10 ï Astrosphaeriella roseobrunnea (GMB6251, holotype). A Bamboo host. B, C Surface 

view of ascostromata. D Cross sections of ascostromata. E Vertical section of ascostroma. F, G 

Asci in distilled water. HïL Ascospores in distilled water. M Ascospores in Indian ink. Scale bars: 

CïE = 0.5 mm, FïM = 30 ɛm. 
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Dictyosporiaceae Boonmee & K.D. Hyde, Fungal Diversity 80: 462 (2016). 

Immotthia M.E. Barr, Mycotaxon 29: 504 (1987) 

Notes ï Barr (1987) established the genus Immotthia with I. hypoxylon (formerly 

Amphisphaeria hypoxylon) as the type species. Later, Jaklitsch et al. (2002) analyzed the type 

material of I. hypoxylon and Australian collections of I. atrograna (formerly Sphaeria atrograna) 

and confirmed these taxa as conspecific. Thus, the genus is typified by I. atrograna. Currently, 

Immotthia comprises three recognized species (Species Fungorum, accessed April  20, 2025). The 

genus is characterized by globose to subglobose ascomata, often forming on blackened hypostroma, 

bitunicate, ýssitunicate, cylindrical asci, and brown to reddish brown, ellipsoidal to fusiform, 1-

septate, smooth or slightly verrucose ascospores (Hyde et al. 2017, Hongsanan et al. 2020). Species 

in this genus are known to be hyperparasitic on Annulohypoxylon, Hypoxylon, and Pestalopezia or 

saprobic on decaying wood (Jaklitsch et al. 2002, Hyde et al. 2017, Doilom et al. 2018, Hongsanan 

et al. 2020, Jiang et al. 2021). In this study, we introduce a new species of Immotthia based on 

morphological and phylogenetic analyses and provide a key to differentiate species within the 

genus. 

 

Immotthia chinensis K. Habib, W.H. Li & Q.R. Li, sp. nov.        (Fig. 12) 

MycoBank No: MB857217 

Etymology ï The epithet "chinensis" refers to the country of the type species. 

Description ï Hyperparasitic on an unknown fungus (not in Hypoxylaceae) on dead branch of 

an unidentified plant. Sexual morph: Hypostroma black with numerous, superýcial ascomata, 

composed of thin layered pseudoparenchymatous cells, textura angularis. Ascomata 150ï220 µm 

high, 150ï180 µm wide, black, superficial on hypostroma, numerous, densely aggregated, globose 

to subglobose, or obpyriform, slightly shiny, inconspicuous ostiole, 25ï40 µm wide. Peridium two-

layered, 10ï20 µm wide, equally thick, external layer composed of dark angular cells, internal layer 

of hyaline to subhyaline cells, þattened and wider than external cell. Hamathecium composed of 

numerous pseudoparaphyses, hyaline filiform, branched, exceeding asci in length, 1.5ï2.5 µm wide. 

Asci 65ï85 × 6ï9 µm (x← = 71 × 8 µm, n = 15), 8-spored, cylindrical, sessile, uniseriate. Ascospores 

10ï13 × 4.5ï6 µm (x← = 11.8 × 5.5 µm, n = 30), brown to reddish-brown, ellipsoid, obovoid to 

biconical, slightly asymmetric, inequilateral, one-septate, slightly constricted at septum, septum 

central, up to 1 µm wide, darker than spore walls, lower cell slight narrower than upper cell, upper 

cell 4.5ï6 × 4.5ï6 µm, lower cell 4.5ï6 × 3ï4.5 µm, ends subacutely rounded, 1ï2 guttules, walls 

smooth, verrucose, without sheath. Asexual morph: undetermined. 

Material examined ï China, Guangxi Zhuang Autonomous Region, Daming Mountain 

National Nature Reserve 23°10'23" N, 108°18'45" E, altitude 1, 562 m, on dead branch of an 

unidentified plant, August 2023, Q.R. Li, 2023DMS22, (GMB6257, holotype); ibid., KUN-HKAS 

145731 isotype. 

Additional specimens examined ï China, Yunnan Province, Dawei Mountain National Nature 

Reserve 28°27'33.9" N, 114°01'03.3 E. on dead wood, July 2023, Q.R. Li, 2023DWS18 

(GMB6258). 

Notes ï Morphologically, Immotthia chinensis is closely related to I. atrograna, sharing 

similar asci size and morphology. However, I. atrograna differs from I. chinensis in having larger 

ascomata (120ï270 µm in diam., 150ï310 µm in height) with a wider peridium (30ï50 µm thick) 

and larger ascospores (8ï18 × 4.5ï7 µm). Additionally, in I. chinensis, the lower cell of the 

ascospores is similar in length but narrower than the upper cell, whereas in I. atrograna (syn. I. 

hypoxylon), the upper cell is larger than the lower cell (Jaklitsch et al. 2002) 

The ascomata size of Immotthia chinensis is similar to that of I. bambusae, and 

phylogenetically (Fig. 11), they also appear as sister species. However, I. bambusae has smaller 

asci (45ï62 × 7.5ï10 µm) and slightly smaller, narrower ascospores (9ï11 × 2.8ï4.5 µm), with the 

lower cell of the ascospores beinglonger and narrower than the upper cell. Moreover, I. bambusae 

was collected from the stromata of Hypoxylon associated with bamboo in Thailand, whereas the 
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type specimen of I. atrograna was collected from Hypoxylon truncatum, which colonized dead 

canes of Rosa in Louisiana, United States (Jiang et al. 2021). 

 

 
 

Figure 11 ï RAxML tree based on a combined ITS, LSU and tef-1Ŭ sequences dataset. The best-

scoring ML tree had an optimization likelihood value of -12759.154777. Bootstrap support values 

for maximum likelihood (ML) greater than 70% and Bayesian posterior probabilities (BPP) greater 

than 0.90 are displayed near the respective branches (ML/BI). The newly described species are 

marked in red bold. Ex-type/type strains are indicated in black bold.  

 



    1441 

Key to Immotthia species 

1a. Ascomata Ò 220 µm diam. ............................................................................................................. 2 

1b. Ascomata > 220 µm diam. ............................................................................................................. 3 

2a. Hyperparasitic on Hypoxylon sp. on bamboo, asci 45ï60(ï62) × 7.5ï 10 µm, ascospores 9ï11 × 

4.5ï8 µm, lower cell slightly longer than the upper. .................................................. I. bambusae 

2b. Hyperparasitic on an unknown fungus, not Hypoxylaceae sp., asci 65ï85 × 6ï9 µm, ascospores 

10ï13 × 4.5ï6 µm, lower cell similar in length........................................................... I. chinensis 

3a. Hyperparasitic on Hypoxylon species on Quercus sp., Fraxinus sp., Rosa sp., Tilia sp. ................  

 I. atrograna 

3b. Hyperparasitic on Pestalopezia rhododendri on fallen leaves of Rhododendron maximum ...........  

 I. atroseptata 

 

Lophiostomataceae C. Luerssen, Handbuch der systematischen Botanik mit besonderer 

Berücksichtigung der Arzneipflanzen 1: 154 (1878) 

Lophiostoma Ces. & De Not., Comment. Soc. Crittog. Ital. 1 (4): 219 (1863) 

Notes ï Lophiostoma was established by Cesati and De Notaris (1863), with L. 

macrostomum designated as the type species (Tanaka and Harada 2003). Chesters and Bell (1970) 

treated Lophiotrema as a synonym of Lophiostoma. However, Holm and Holm (1988) later 

distinguished the two genera based on differences in peridium structure and asci, a distinction 

further supported by Hirayama and Tanaka (2011) through both morphological and molecular 

analyses. Lophiostoma is characterized by scattered to crowded, immersed to semi-immersed 

ascomata, coriaceous to carbonaceous, with variable shapes, distinct pore-like ostioles, periphysate 

ostiolar canal, 6ï8-spored asci, bitunicate, fissitunicate, clavate to almost cylindrical, pedicellate, 

with a prominent ocular chamber and hyaline to brown ascospores, fusiform to ellipsoid, 1- to 

multi-septate or muriform, and may possess terminal appendages. Currently, Species Fungorum 

lists 138 species under the genus Lophiostoma (accessed April 20, 2025). In this study, we describe 

two new species of the genus based on detailed morphological comparisons and phylogenetic 

analyses. 
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Figure 12 ï Immotthia chinensis (GMB6257, holotype). A Host. B, C Surface view of ascomata D 

Cross section of ascomata. E, F Longitudinal sections of ascomata. G Peridium. H Ascus apical. Iï

K Asci in distilled water. LïN Ascospores. Scale bars: CïE = 0.5 mm, F = 100 ɛm, IïK= 30 ɛm, H, 

LïN = 20 ɛm.  
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Figure 13 ï RAxML tree based on a combined ITS, LSU, rpb2 and tef-1Ŭ sequences dataset. The 

best-scoring ML tree had an optimization likelihood value of -30540.905175. Bootstrap support 

values for maximum likelihood (ML) greater than 70% and Bayesian posterior probabilities (BPP) 

greater than 0.90 are displayed near the respective branches (ML/BI). The newly described species 

are marked in red bold. Ex-type/type strains are indicated in black bold.  

 

Lophiostoma bijiense K. Habib, Y.L. Ren & Q.R. Li sp. nov.        (Fig. 14) 

MycoBank No: MB857218 

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

collected. 

Description ï Saprobic on dead culms of an unidentified plant. Sexual morph: Ascomata 

210ï320 high × 250ï420 µm diam (x← =279.4 × 362 µm, n = 30), immersed to erumpent, appearing 

as black spots or short black bands, with an obvious ostioles, coriaceous, solitary to scattered, in 
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cross section globose to subglobose, pyriform, light brown to black, lacking clypeus. Ostioles 

raised, black short bands, crest- like, coriaceous, periphysate ostiolar canal. Peridium 28ï40 µm (x← 

= 31.8 µm, n = 30), thin at base, thick towards to ostiole, comprising several layers consisting of 

brown to dark brown cells of textura globulosa to angularis, becoming hyaline towards the inside. 

Hamathecium 0.8ï2 µm (x← = 1.3 ɛm, n = 30), dense, filiform, septate, branching pseudoparaphyses. 

Asci 110ï175 × 11.6ï15.5µm (x← = 141.6 × 13.7 ɛm, n = 30), 8-spored, bitunicate, cylindric-clavate, 

straight to slightly curved, apically rounded, with a short, furcate pedicel and ocular chamber. 

Ascospores 38ï45 × 5.4ï7.5 µm (x← = 42.2 × 6.5 ɛm, n = 30), overlapping biseriate, hyaline, 

aseptate when young, becoming one-septate when mature, slightly constricted at the septum, 

fusiform, acute ends, straight to slightly curved, with 3-10 guttules when young, becoming two 

large guttules when mature, smooth-walled, long sheath drawn out from apices of ascospores with 

polar appendages, 25ï42 × 5ï8.5 ɛm (x← = 36.3 × 7.2 ɛm, n = 20), terminating in a globose drop at 

their tips. Asexual morph: Undetermined. 

Culture characteristics ï Ascospores germinating on PDA within 24h, Colonies on PDA 

reaching 18 mm diam, after 2 weeks at room temperature, thick at medium, circular, cottony, fluffy, 

whitish from above; reverse yellow brown. 

Material examined ï China, Guizhou Province, Bijie City, Qixingguan District, 

Tianshengqiao Scenic Area, 27Á24ǋ38.99ǌ N, 105Á29ǋ55.08ǌ E, altitude 1,728 m, on dead branches 

of an unidentified plant, 24 May 2023, Yulin Ren, 2023TSQ6 (GMB6255, holotype; GMBC6255, 

ex-type); ibid., KUN-HKAS 145732 isotype. 

Additional specimen ï China, Guizhou Province, Bijie City, Bailidujuan State Reserve 

27Á12ǋ56ǋǋN, 105Á54ǋ56ǋǋE, altitude ,1642 m, on dead branches of an unidentified plant, 28 February 

2023, Lili Lui, Qirui Li, BLD-53 (GMB6256) 

Notes ï In the ITS BLAST analysis, Lophiostoma bijiense showed 94% similarity to L. 

fragrantis KUMCC 21-0012 (= Pseudocapulatispora fragrantis), while tef-1Ŭ and LSU sequences 

showed 96.4% and 99% similarity, respectively, to L. longiappendiculatum MFLUCC 17-1452 (= 

Pseudocapulatispora longiappendiculata). Phylogenetically (Fig. 13) and morphologically also L. 

bijiense is closely related to these species as it possesses hyaline, 1-septate ascospores with long 

sheaths drawn out from the apices of the ascospores, forming polar appendages (Mapook et al. 

2020, Hyde et al. 2021). 

However, L. fragrantis can be distinguished from L. bijiense by having smaller asci (58ï127 

× 8ï15 ɛm vs. 110ï175 × 11.6ï15.5 ɛm) and smaller ascospores (29ï36 × 4ï8 ɛm vs. 38ï45 × 

5.4ï7.5 ɛm). Additionally, the sheath surrounding the ascospores of L. fragrantis is wider and 

longer (16ï46 × 8ï14 ɛm vs. 25ï42 × 5ï8.5 ɛm) (Hyde et al. 2021). 

Lophiostoma longiappendiculatum can be differentiated from L. bijiense by its smaller 

ascomata (195ï265 ɛm high Ĭ 105ï150 ɛm diam vs. 210ï320 ɛm high Ĭ 250ï420 ɛm diam), 

smaller asci (75ï120 × 14ï20 ɛm vs. 110ï175 × 11.6ï15.5 ɛm), and smaller ascospores (24ï29 × 

6ï9 ɛm vs. 38ï45 × 5.4ï7.5 ɛm) (Mapook et al. 2020). 

Lophiostoma clematidis-subumbellatae (= Pseudocapulatispora clematidis) also has 1-

septate ascospores with long sheaths forming polar appendages but differs from L. bijiense in 

having smaller asci (68ï117 × 12ï22 ɛm vs. 110ï175 × 11.6ï15.5 ɛm), smaller and wider 

ascospores (22ï28 × 7ï12 ɛm vs. 38ï45 × 5.4ï7.5 ɛm), and shorter polar appendages (14ï25 × 3ï5 

ɛm vs. 25ï42 × 5ï8.5 ɛm) (Phukhamsakda et al. 2020). 

Based on these morphological distinctions and phylogenetic analyses, we introduce our 

collection as a new species. 
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Figure 14 ï Lophiostoma bijiense (GMB6255, holotype). A Host. B Appearance of ascomata on 

substrate. C Cross-section of ascoma. D, E Vertical section of ascomata. F Peridium. G Asci short 

ocular chamber stained in Melzer reagent. HïJ Asci. KïN Ascospores. Scale bars: BïD = 400 ɛm, 

EïJ = 20 ɛm, KïN = 10 ɛm. 
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Lophiostoma yunnanense K. Habib, C.T. Lu & Q.R. Li sp. nov.        (Fig. 15) 

MycoBank No: MB857219 

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

collected. 

Description ï Saprobic on dead branch of an unidentified plant. Sexual morph: Ascomata 

500ï800 µm diam × 350ï550 high (x← = 610 × 490.5 µm, n = 20), immersed, ostiole erumpent, 

appearing as black spots, with obvious ostioles, coriaceous, solitary to scattered, in cross section 

globose to subglobose, black, lacking clypeus. Ostioles 50ï110 × 25ï55 ɛm, raised, black, short, 

with a crest-like apex, coriaceous, periphysate ostiolar canal. Peridium 30ï65µm (x← = 45.3 µm, n = 

15), thin at base, thick towards to ostiole, comprising several layers consisting of brown to dark 

brown cells of textura globulosa to angularis, becoming light brown to hyaline towards the inside. 

Hamathecium 1.5ï2.5 µm (x← = 1.5 ɛm, n = 30), dense, filiform, septate, branching 

pseudoparaphyses. Asci 100ï145 × 12ï17 µm (x← = 131.6 × 14.3 ɛm, n = 25), 8-spored, bitunicate, 

cylindric-clavate, apically rounded, with small ocular chamber, short furcate pedicel. Ascospores 

28ï36 × 5ï7.8 µm (x← = 32 × 6.9 ɛm, n = 30), overlapping biseriate, hyaline, aseptate when young, 

becoming one-septate when mature, slightly constricted at the septum, fusiform, obtuse to acute 

ends, straight to slightly curved, with multi guttules when young, becoming two large guttules 

when mature, smooth-walled, long sheath drawn out from apices of ascospores with polar 

appendages, 15ï30 × 5ï7 ɛm (x← = 21.3 × 6.2 ɛm, n = 20), terminating in a globose drop at their tips. 

Asexual morph: Undetermined. 

Culture characteristics ï Ascospores germinating on PDA within 24h, Colonies on PDA 

reaching 16 mm diam, after 2 weeks at room temperature, thick at medium, thin toward edges 

circular, cottony, whitish from above; reverse yellow brown. 

Material examined ï China, Yunnan Province, Zhaotong city, Yongshan county, 

Wumengshang National Nature Reserve, 104º00'05.54" E, 28º19'29.79" N, altitude: 1281 m, on 

dead branch of an unidentified plant, April 2024, C.T. Lu, 2024WMS66 (GMB6253, holotype; 

GMBC6253 ex-type); ibid., KUN-HKAS 145733 isotype.  

Additional specimens examined ï China, Yunnan Province, Honghe, Daweishan National 

Nature Reserve, 103º43'47.42" E, 22º56'47.56" N, altitude: 1,371 m, on dead branch of an 

unidentified plant, July 2024, X. Zhou DWS_2024-05 (GMB6254).  

Notes ï Phylogenetically (Fig. 13), Lophiostoma yunnanense forms a well-supported clade 

in a sister relationship with Lophiostoma fragrantis. In the ITS BLAST analysis, Lophiostoma 

yunnanense showed 97.2%, 94.4%, and 93.7% similarity to the morphologically similar L. 

fragrantis (KUMCC 21-0012), L. longiappendiculatum (MFLUCC 17-1452), and L. clematidis-

subumbellatae (MFLUCC 17-2063), respectively. All these species possess hyaline, 1-septate 

ascospores with long sheaths drawn out from the apices of the ascospores, forming polar 

appendages. Morphologically, L. yunnanense can be differentiated from these species by its larger 

ascomata (350ï550 ɛm high Ĭ 500ï800 ɛm diam) compared to L. fragrantis (220ï377 ɛm high Ĭ 

162ï325 ɛm diam), L. longiappendiculatum (195ï265 ɛm high Ĭ 105ï150 ɛm diam), and L. 

clematidis-subumbellatae (197ï386 ɛm high Ĭ 160ï252 ɛm diam) (Phukhamsakda et al. 2020, 

Hyde et al. 2021). 

Moreover, Lophiostoma fragrantis can be differentiated from L. yunnanense by its much 

thinner peridium (7ï16 ɛm wide vs. 30ï65 ɛm), longer ostiole (74ï195 × 17ï66 ɛm vs. 50ï110 × 

25ï55 ɛm), smaller asci (x← = 99 × 12 ɛm vs. 131.6 × 14.3 ɛm), and ascospores with longer and 

wider polar appendages (16ï46 × 8ï14 ɛm vs. 15ï30 × 5ï7 ɛm) (Hyde et al. 2021). Lophiostoma 

longiappendiculatum has thinner peridium (15ï25 ɛm wide), smaller asci (x← = 100 × 15.5 ɛm), and 

smaller ascospores (24ï29 × 6ï9 ɛm) (Mapook et al. 2020). Lophiostoma clematidis-subumbellatae 

differs in having smaller asci (68ï117 × 12ï22 ɛm), smaller and wider ascospores (22ï28 × 7ï12 

ɛm), and smaller polar appendages (14ï25 × 3ï5 ɛm) (Phukhamsakda et al. 2020). Hence, we 

introduce our collection as a new species, Lophiostoma yunnanense, based on molecular and 

morphological differences. 
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Figure 15 ï Lophiostoma yunnanense (GMB6253, holotype). A Host. B Appearance of ascomata 

on substrate. C Cross section of ascoma. D, E Vertical section of ascomata. F Peridium. GïI Asci. J 

Paraphyses. K Ascus short ocular chamber (stained in Melzer reagent). LïO Ascospores. Scale 

bars: BïF = 200 ɛm, GïK = 20 ɛm, LïO = 10 ɛm. 
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Sordariomycetes O.E. Erikss. & Winka, Myconet 1: 10 (1997) 

Hypocreomycetidae O.E. Erikss. & Winka, Myconet 1: 6 (1997) 

Hypocreales Lindau, Die Natürlichen Pflanzenfamilien nebst ihren Gattungen und wichtigeren 

Arten 1 (1): 343 (1897) 

Stachybotryaceae L. Lombard & Crous, Persoonia 32: 283 (2014) 

Memnoniella Höhn., Zentralbl. Bakteriol. 2. Abt. 60 (1/6): 16 (1923)  

Notes ï Memnoniella with M. eChinata as the type species, consists of saprobic microfungi 

commonly found in both outdoor and indoor environments (Wang et al. 2015). Species of 

Memnoniella are characterized by macronematous, unbranched conidiophores, phialidic 

conidiogenous cells with conspicuous collarettes, and unicellular, aseptate, smooth to verrucose 

conidia, which are typically arranged in dry chains. Memnoniella was initially separated from 

Stachybotrys based on conidial disposition, dry chains in Memnoniella and slimy masses in 

Stachybotrys (Bisby 1945, Ellis 1971, Jong and Davis 1976). However, Smith (1962) argued that 

conidial differences were insufficient to justify the separation of Memnoniella and Stachybotrys, 

and thus synonymized the former with the latter. 

This view was supported by Wang et al. (2015), who synonymized Memnoniella with 

Stachybotrys based on morphology and phylogenetic evidence. Later, Lombard et al. (2016) 

resurrected Memnoniella as a distinct genus following multi-locus phylogenetic analyses (cmdA, 

ITS, rpb2, tef-1Ŭ, tub2) that grouped its species in a clade separate from Stachybotrys. As of April  

20, 2025, Species Fungorum lists 21 species under this genus (www.speciesfungorum.org). In this 

study, we describe a new species, Memnoniella chrysanthemi, found on the dead stem of wild 

Chrysanthemum indicum. 

 

Memnoniella chrysanthemi Q.F. Zhang, K. Habib & Q.R. Li sp. nov.      (Fig. 17) 

MycoBank No: MB857188 

Etymology ï The species epithet refers to the host Chrysanthemum indicum.  

Description ï Sexual morph: Undetermined. Asexual morph: Hyphomycetous. 

Conidiophores macronematous, mononematous, 130ï175 µm long, 10ï18 µm wide at the base (x← = 

148.2 × 13.1 µm, n = 30), tapering to 3.8ï7.5 µm near the apex, bearing 2ï5 conidiogenous cells, 

erect, simple, shiny, straight or flexuous, unbranched, smooth, thick-walled, septate, bearing at its 

apex a crown of phialides (3ï6) stipe hyaline, dark brown to blackish at the apex. Conidiogenous 

cells phialidic, discrete to contiguous, determinate, clustered at the apex of conidiophores, clavate 

to subcylindrical, smooth, hyaline, 11ï17.5 × 4.2ï8.5 ɛm. Conidia aggregated, unicellular, black 

and glistening heads, acrogenous, simple, globose, tuberculate, dark brown to blackish, 12ï18 ɛm 

diam. (x← = 14.3 ɛm, n = 30). 

Material examined ï China, Guangxi Zhuang Autonomous Region, Liuzhou City, 

Jiuwanshan National Nature Reserve, 25Á12ǋ21ǌ N, 108Á40ǋ17ǌ E, altitude: 1,322 m, on stem of 

wild Chrysanthemum indicum, August 2023, Qinfang Zhang, 2023JWS30 (GMB6205 holotype); 

ibid., KUN-HKAS 145747 isotype. 

Additional specimen examined ï China, Guangxi Zhuang Autonomous Region, Liuzhou 

City, Jiuwanshan National Nature Reserve, 25Á12ǋ25ǌ N, 108Á40ǋ32ǌ E, altitude: 1,320 m, on stem 

of Chrysanthemum indicum, August 2023, Qinfang Zhang, Lu Changtao, 2023JWS115 

(GMB6206). 

Notes ï In the ITS sequence BLASTn analysis, Memnoniella chrysanthemi showed a high 

similarity of 97.2% to M. pseudonilagirica (CBS 136405, ex-type). Morphologically, M. 

chrysanthemi closely resembles M. nilagirica and M. pseudonilagirica. Phylogenetic analysis (Fig. 

16) based on ITS, LSU, rpb2, tef-1Ŭ and tub2 sequences dataset further supports its close 

relationship with M. nilagirica and M. pseudonilagirica. 

However, it differs from M. pseudonilagirica in its host and substrate. Memnoniella 

chrysanthemi was found growing on the stemof Chrysanthemum indicum, whereas M. 

pseudonilagirica has been reported on dead leaves of Ceiba pentandra. In addition, M. 

pseudonilagirica has larger conidiophores (150ï300 × 9ï15 ɛm) compared to M. chrysanthemi 



    1450 

(130ï175 µm long, 10ï18 µm wide), larger and wider conidiogenous cells (13ï20 × 6ï11 ɛm vs. 

11ï17.5 × 4.2ï8.5 ɛm), and larger conidia (14ï23 × 12ï22 ɛm, x← = 20 × 19 ɛm, vs. 12ï18 ɛm, x← = 

14.3 ɛm in diameter) (Lombard et al. 2016). 

 

 
 

Figure 16 ï RAxML tree based on a combined ITS, LSU, rpb2, tef1-Ŭ and tub2 sequences dataset. 

The best-scoring ML tree had an optimization likelihood value of -10041.988552. Bootstrap 

support values for maximum likelihood (ML) greater than 70% and Bayesian posterior probabilities 

(BPP) greater than 0.90 are displayed near the respective branches (ML/BI). The newly described 

species are marked in red in bold. Ex-type/type strains are indicated in black bold. 

 

Memnoniella nilagirica differs in having longer and branched conidiophores (185ï350 ɛm 

long, 9ï22 ɛm wide vs. 130ï175 µm long, 10ï18 µm wide), larger and wider conidiogenous cells 

(13ï20 × 3.5ï11.5 ɛm vs. 11ï17.5 × 4.2ï8.5 ɛm), and larger conidia (18ï23.2 ɛm, x← = 20.6 ɛm vs. 

12ï18 ɛm, x← = 14.3 ɛm) (Subramanian 1957, Wang et al. 2015, Lin et al. 2016). 
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Memnoniella chrysanthemi showed close similarity to Stachybotrys levisporus in the tef-1Ŭ 

BLASTn analysis, which has also globose conidia, however S. levisporus can be easily 

distinguished by its much shorter conidiophores (37ï81 ɛm long vs. 130ï175 µm long), smaller 

conidiogenous cells (6ï8 × 3ï5 ɛm vs. 11ï17.5 × 4.2ï8.5 ɛm), and smaller, smooth conidia (4ï6 × 

4ï6 ɛm vs. 12ï18 ɛm) (Wang et al. 2015).  

Several other species within Stachybotrys produce globose conidia. However, M. 

chrysanthemi is distinguished by its larger, tuberculate conidia (12ï18 ɛm diam.), which are 

significantly larger than those of S. stilboideus (4ï5.5 ɛm, also developing synnemata) (Ellis 1976), 

S. crassa (16ï18 ɛm, on horse dung) (Wang et al. 2015), S. globosa (4.5ï8 ɛm) (Misra and 

Srivastava 1982), S. jiangxiensis (6ï9 ɛm) (Wu and Zhang 2010), S. mexicanus (9ï12.5 ɛm, 

colorless) (Wang et al. 2015), S. microspora (5ï6 ɛm) (Jong and Davis 1976), S. ruwenzoriensis 

(6ï8 ɛm) (Matsushima 1985), S. sphaerospora (11ï12 ɛm) (Morgan-Jones and Sinclair 1980), and 

S. subreniformis (6ï9.5 × 4.5ï7.5 ɛm) (Li and Jiang 2011). Based on these differences and 

phylogeny, we introduce our collection as a new species of Memnoniella. 

During the revision of this article, five new species of Memnoniella were published, M. 

chiangmaiensis (conidia reniform to oval, 9ï11.5 × 4.5ï7 µm), M. cnidiicola (ellipsoidal, 9ï14 × 

5ï8 µm), M. guttulatispora (ellipsoidal, 9ï13 × 5ï7 µm), M. reniformis (reniform or comma-

shaped, 9.5ï12 × 5ï6 µm), and M. reynoutriae (ellipsoidal, 12ï16 × 6.5ï9 µm) (Du et al. 2025, 

Sun et al. 2025). However, none of these five produce globose conidia, unlike M. chrysanthemi 

(conidia globose, 12ï18 µm in diam.), so they can be readily distinguished by conidial morphology 

and size. 

 

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

Chaetosphaeriales Huhndorf et al. Mycological Research 108 (12): 378 (2004) 

Linocarpaceae Konta & K.D. Hyde, Mycosphere 8 (10): 1962 (2017) 

Neolinocarpon K.D. Hyde, Botanical Journal of the Linnean Society 110: 104 (1992) 

Notes ï The genus was established by Hyde (1992a) to accommodate linocarpon-like species, 

with N. globosicarpum as the type species. Species of the genus are characterized by deeply 

immersed, oval to globose ascomata formed beneath a slightly raised or þattened clypeus, shiny 

central papilla, 8-spored, unitunicate asci with a reflective apical ring, and filiform, fasciculate 

ascospores containing refringent bands, with or without appendages (Hyde 1992b, Hyde et al. 1998, 

Vitoria et al. 2013, Konta et al. 2017). Most Neolinocarpon species are associated with Arecaceae, 

with the exception of N. penniseti and N. phayaoense, which occur on a hosts from Poaceae and 

Euphorbiaceae, respectively (Hyde 1992b, Hyde et al. 1998, Hyde and Alias 1999, Bhilabutra et al. 

2006, Vitoria et al. 2013, Senwanna et al. 2018). As of 20th April  2025, Species Fungorum lists 13 

species under this genus (www.speciesfungorum.org). In this study, we describe a new species, 

Neolinocarpon huaxiense, found on dead bamboo culms, and provide an updated key to the genus. 
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Figure 17 ï Memnoniella chrysanthemi (GMB6205, holotype). A. Host stem. BïD. Conidiophores 

on the host surface. FïI Conidiophores and Conidiogenous cells. E, JïL. Conidia. Scale bars: D = 

200 ɛm, FïI = 30 ɛm, E, JïL = 15 ɛm. 
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Figure 18 ï RAxML tree based on a combined ITS, LSU, rpb2 and tef1-Ŭ sequences dataset. The 

final likelihood value is -11848.525265. Bootstrap support values for maximum likelihood (ML) 

greater than 70% and Bayesian posterior probabilities (BPP) greater than 0.90 are displayed near 

the respective branches (ML/BI). The newly described species are marked in red in bold. Ex-

type/type strains are indicated in black bold. 

 

Neolinocarpon huaxiense K. Habib, Y.L. Ren & Q.R. Li, sp. nov.      (Fig. 19)  
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MycoBank No: MB857189 

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

collected. 

Description ï Saprobic on dead culms of bamboo. Sexual morph: Ascomata 570ï815 × 

380ï500 µm (x← = 700.5 × 450.7 µm, n = 15), immersed in the substrate, perithecial, solitary, 

superficial, globose to subglobose, black, ostiole visible as black dot, slightly raised, lacking 

clypeus. Ostioles papillate, central, black. Peridium 45ï53 µm (x← = 47.3 µm, n = 10), outer cells 

merging with the host epidermal cells, composed of dark brown to black cells of textura angularis. 

Hamathecium 2ï5.2 µm wide (x← = 3.5), numerous, hyaline, hypha-like, long-cylindrical, 

unbranched, septate, longer than asci. Asci 115ï130 × 10.5ï14.3 µm (x← = 124 × 12.2 ɛm, n = 30), 

8-spored, unitunicate, cylindrical, short-pedicellate, with a J-, wedge-shaped, subapical ring. 

Ascospores 86ï98 × 2ï3 µm (x← = 92.3 × 2.5 ɛm, n = 30), filiform, straight or curved, hyaline, 

aseptate, containing numerous refringent septum-like bands up to 50, ends rounded, lack polar 

mucilaginous appendage, smooth-walled. Asexual morph: Undetermined. 

Culture characteristics ï Ascospores germinating on MEA within 2 days. Colonies on MEA 

reaching 60 mm diameter after 7 weeks, colonies circular, dense, edges entire, velvety, from above 

white, below white yellowish to light brown.  

Material examined ï China, Guizhou Province, Guiyang City, Huaxi District, Shilihetan 

Wetland Park, 106°40'30.14" E, 26°27'13.21" N, altitude: 1,138 m, on dead culm of bamboo, June 

2023, Yulin Ren, 2023SLHT22 (GMB6203 holotype; GMBC6203 ex-type); ibid., KUN-HKAS 

145748 isotype. 

Additional specimen ï China, Guizhou Province, Guiyang City, Huaxi District, Shilihetan 

Wetland Park, 106°40'30.57" E, 26°27'12.05" N, altitude: 1,135 m, on dead culm of bamboo, July 

2023, Yulin Ren, SLHT08 (GMB6204). 

Notes ï BLASTn analysis of the partial 28S rRNA sequence, Neolinocarpon huaxiense 

shows 94.05% similarity to N. phayaoense (MFLUCC 17-00073a). However, in the ITS BLAST 

search, it showed 84% similarity to N. arengae (MFLUCC 15-0812), as ITS sequences for N. 

phayaoense are not available in GenBank. Phylogenetic analysis (Fig. 18) based on ITS, LSU, 

rpb2, and tef-1Ŭ sequences revealed N. huaxiense as closely related to N. phayaoense, forming a 

sister species relationship. 

Morphologically, N. huaxiense resembles N. phayaoense in having immersed ascomata with 

an ostiole, filiform ascospores, and lacking mucilaginous appendages on the ascospores. However, 

N. phayaoense can be distinguished from N. huaxiense by its host Hevea brasiliensis in 

Euphorbiaceae (vs. bamboo), smaller ascomata with 1ï3 locules (250ï550 ɛm in diameter, 120ï

300 ɛm high vs. 570ï815 ɛm wide, 380ï500 ɛm high), longer asci (108ï180 ɛm, x← = 143 ɛm vs. 

115ï130 ɛm, x← =124 ɛm), and slight smaller and wider ascospores (77ï92 × 2ï5 ɛm, x← =85 Ĭ 4 ɛm 

vs. 86ï98 × 2ï3 ɛm, x← = 92.3 Ĭ 2.5 ɛm) (Senwanna et al. 2018). 

In terms of ascospore size, Neolinocarpon huaxiense is similar to N. eutypoides [73ï95 (106) 

× 1.5ï2.5 ɛm] and N. inconspicuum (76ï98 × 2ï3 ɛm). Neolinocarpon eutypoides differs by 

having smaller ascomata (204ï312 ɛm in diameter), narrower asci (108ï138 × 6ï8.5 ɛm), and 

ascospores with mucilaginous appendages, reported across a broad range of hosts within 

Arecaceae. Neolinocarpon inconspicuum can be distinguished by its host Archontophoenix 

alexandrae, smaller ascomata (200ï255 ɛm in diameter, 365ï410 ɛm high), and longer asci (106ï

156 × 7.5ï12 ɛm) (Hyde et al. 1998, Konta et al. 2017). 

 

 Key to Neolinocarpon species 

1a. Ascospores lack mucilaginous appendage ..................................................................................... 2 

1b. Ascospores with mucilaginous appendage .................................................................................... 3 

2a. On dead leaflet of Arenga pinnata, asci 168ï214 × 15ï21 µm, ascospores 114ï134 × 3ï4 ɛm            

 ....................................................................................................................................  N. arengae 

2b. On dead rattan of Arecaceae spp, asci 125ï164 × 11ï15 µm, ascospores 81ï126 × 2.5ï3.5 µm             

 ..............................................................................................................................  N. australiense 
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2c. On decaying intertidal fronds of Nypa fruticans, asci 136ï170 × 11ï12 ɛm, ascospores 70ï

119.3 × 2.0ï2.8 µm ...........................................................................................  N. globosicarpum 

2d. On dead rachis of Arenga pinnata, asci 157ï205 × 9ï19 ɛm, ascospores 123ï140 × 2ï4 µm             

 ....................................................................................................................................  N. rachidis 

3a. Ascospores <100 ɛm long ............................................................................................................. 4 

3b. Ascospores >100 ɛm long ............................................................................................................. 5 

4a. Asci 115ï138 × 10.5ï 13 µm, ascospores 68ï85 × 2.5ï3.5 µm,...................................... N. calami 

4b. Asci 74ï108 × 8ï13 µm, ascospores 42ï64 × 2ï3.5 ɛm  ..........................................  N. enshiense 

4c. Asci 108ï138 × 6ï8.5 ɛm, ascospores 73ï95 (106) × 1.5ï2.5 ɛm ..........................  N. eutypoides      

5a. Ascospores <3 ɛm wide ................................................................................................................. 6 

5b. Ascospores >3 ɛm wide  ................................................................................................................ 7 

5c. On dead stem of Pennisetum purpureum (Poaceae) ..................................................... N. penniseti 

6a. On dead rachis, ascomata 200ï255 ɛm diam., asci 106ï156 ɛm long, ascospores 76ï98 × 2ï3 

ɛm ....................................................................................................................... N. inconspicuum 

6b. On dead petiole, ascospores 114ï138 × 2ï2.5 ɛm ...................................... N. nonappendiculatum 

6c. On dead culm of bamboo, ascomata 570ï815 ɛm diam., asci 115ï130 ɛm long, ascospores 86ï

98× 2ï3 µm ................................................................................................................ N. huaxiense 

7a. On branch of Hevea brasiliensis (Euphorbiaceae), ascospores 77ï92 × 2ï5 ɛm ..... N. phayaoense 

7b. On Arecaceae spp. ......................................................................................................................... 8 

8a. Asci 137.5ï227.5 × 7.5ï14 ɛm, ascospores 52.5ï105 × 3ï5 µm  .................................. N. attaleae 

8b. Asci 100ï164 × 8ï10 ɛm, ascospores 92ï117 × 2ï3.8 ɛm  .......................................... N. nypicola 

 

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

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

Apiosporaceae K.D. Hyde, et al. Sydowia 50(1): 23 (1998) 

Apiospora Sacc., Conspectus generum pyrenomycetum italicorum systemate carpologico 

dispositorum: 9 (1875) 

Notes ï Apiospora is a cosmopolitan genus established by Saccardo (1875), with Apiospora 

montagnei as the type species. It is recognized for its ecological diversity and global distribution 

across tropical, subtropical, Mediterranean, temperate, and cold regions (Pintos et al. 2019, Pintos 

and Alvarado 2021). The genus is commonly reported from various substrates, including plants, 

soil, air, and marine environments (Pintos and Alvarado 2021, Liao et al. 2023). Apiospora species 

are characterized as saprobes and endophytes, particularly on hosts within Poaceae. 

Morphologically, the genus is characterized by basauxic conidiophores producing globose to 

obovoid conidia, rounded in face view, lenticular inside view, and marked by a longitudinal germ 

slit (Dai et al. 2016, Feng et al. 2021, Pintos and Alvarado 2021, Liao et al. 2023). The sexual 

morph is characterized by multi-locular perithecial stromata, clavate to broadly cylindrical asci, and 

hyaline ascospores with gelatinous sheath (Dai et al. 2016, Dai et al. 2017, Pintos and Alvarado 

2021). According to Species Fungorum (accessed April 20, 2025), Apiospora currently comprises 

130 recognized epithets (www.speciesfungorum.org). 
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Figure 19 ï Neolinocarpon huaxiense (GMB6203, holotype). A bamboo host. B, C Close up of 

ascomata. D Cross section of ascoma. E, F Vertical sections of ascomata. G Peridium. H Asci in 

Melzer reagent with a J- apical ring. IïK Asci in distilled water. LïO Ascospores. Scale bars: B = 1 

mm, CïE = 0.5 mm, F= 100 ɛm, G = 50 ɛm, HïO = 10 ɛm. 
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Figure 20 ï RAxML tree based on a combined ITS, LSU, tef1-Ŭ and tub2 sequences dataset. The 

best-scoring ML tree had an optimization likelihood value of -26527.082545. Bootstrap support 

values for maximum likelihood (ML) greater than 70% and Bayesian posterior probabilities (BPP) 

greater than 0.90 are displayed near the respective branches (ML/BI). The newly described species 

are marked in red in bold. Ex-type/type strains are indicated in black bold. 
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Apiospora anshunensis K. Habib, W.H. Li & Q.R. Li sp. nov.      (Fig. 21)  

MycoBank No: MB857190 

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

collected. 

Description ï Saprobic on dead culms of bamboo. Asexual morph. Mycelium branched, 

septate, brown. Conidiomata 0.8ï1.8 × 0.3ï0.6 mm (n = 50), resembling linear stromata, pycnidial, 

on host parallel, longitudinal axis of the stem, surrounded by a black circle, separate to confluent, 

subepidermal, opening after the dehiscence of the host epidermis with a slit-like opening, inside 

filled with minute beads like black conidial mass, delimited by brown to black pycnidial wall, 15ï

30 µm wide, composed of reddish-brown to dark brown pseudoparenchymatous cells of textura 

angularis. Conidiophore mother cells 4ï14 × 3ï6 µm (n = 15), arising from the pale brown to 

hyaline pseudoparenchymatous tissue, lageniform to ampuliform, hyaline, producing a single 

conidiophore, Conidiophores cylindrical, straight or flexuous, arising from conidiophore mother 

cells, hyaline to mid brown, smooth, septate, rarely with granular pigments, 2ï4 µm wide. Conidia 

20ï32 µm diam. (x← = 27.3 µm, n = 50), globose to subglobose, ovate, subcylindrical or irregular 

polygonal, thick-walled, smooth, brown to dark brown, without a gelatinous sheath or appendages.  

Material examined ï China, Guizhou Province, Anshun City, Pingba District, Gaofeng 

Town, 106º24'23.23" E, 26º17'34.47" N, altitude: 1,261 m, on dead culm of bamboo, August 2024, 

W.H. Li & Q.R. Li, R20 (GMB6207, holotype); ibid., KUN-HKAS 145749 isotype. 

Additional specimen ï China, Yunnan Province, Jinghong City, Xishuangbanna Nature 

Reserve, 100º33'56.14" E, 22º11'07.20" N, altitude: 1,106 m, on dead bamboo, August 2024, W.H. 

Li & Q.R. Li, R54 (GMB6208). 

Notes ï BLASTn analyses of the ITS and LSU regions of Apiospora anshunensis showed 

the highest similarity with A. pseudohyphopodii. Both species are associated with bamboo as their 

host. Apiospora pseudohyphopodii can be distinguished by its sporodochial fruiting bodies and its 

larger, obovoid to clavate conidia (25ï44 × 12ï22 µm vs. 20ï32 µm diam.) (Kwon et al. 2022). 

In the phylogram (Fig. 20), based on the ITS, LSU, tef1-Ŭ, and tub2 sequences dataset, 

Apiospora anshunensis forms a well-supported clade in a sister relationship with A. hyphopodia. 

Apiospora hyphopodia can be differentiated from A. anshunensis by its much smaller conidia (5ï10 

× 4ï8 µm x← = 6.5 × 5.6 µm) (Kwon et al. 2022), compared to the larger conidia of A. anshunensis 

(20ï32 µm diam., x← = 27.3 µm).   

Morphologically, Apiospora anshunensis is similar to A. sichuanensis, as both species 

produce parallel conidiomata. However, A. sichuanensis differs from A. anshunensis in having 

smaller conidiomata (400ï1000 × 275ï600 µm) and thinner conidia (10ï35 × 5ï14 µm). 

Additionally, A. sichuanensis lacks the black ring surrounding the pycnidia that is present in A. 

anshunensis (Pintos and Alvarado 2021). Another similar species, A. pseudoparenchymatica, 

produces globose to subglobose conidia but differs in having sporodochial fruiting bodies and 

smaller conidia (13.5ï27.0 × 12.0ï23.5 µm) (Pintos and Alvarado 2021). Based on these 

morphological differences and phylogeny, we introduce our collection as a new species. 
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Figure 21 ï Apiospora anshunensis (GMB6207, holotype). AïC Conidiomata. DïF Cross section 

of Conidiomata (inside filled with black conidial mass). G, H Conidiophore mother cells. IïM 

Conidia. Scale bars: CïE = 1 mm, F = 200 µm, G, H = 10 µm, IïM = 20 µm. 

 


