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Abstract 

Gymnosperms constitute more than 39% of forest species worldwide, playing a crucial role in 

terrestrial ecosystems and supplying significant quantities of wood, resin, medicinal plants and 

other resources key to human economic development. The fungi associated with gymnosperms 

serve as valuable resources exhibiting diverse biological activities. This study explored the 

diversity of Ascomycota associated with gymnosperms belonging to Cupressaceae, Cycadaceae, 

Ginkgoaceae, Pinaceae and Podocarpaceae in Sichuan Province, which harbors the second-largest 

number of gymnosperm species in China. Through multi-locus phylogenetic analysis and 

morphological examination, we introduce a new family Neodictyocheirosporaceae (Helotiales), two 

new genera: Neodictyocheirospora (Neodictyocheirosporaceae) and Neogregarithecium 

(Dictyosporiaceae), as well as 21 new species and 12 new host or country records. The new species 

include Aposphaeria sichuanensis, Camposporium pini, Circinotrichum podocarpi, Conlarium 

metasequoiae, Dictyosporium cycadicola, Ellisembia cryptomeriae, Gregarithecium bambusae, 

Kiflimonium cryptomeriae, Kylindria cryptomeriae, Memnoniella cunninghamiae, 

Neodictyocheirospora appendiculate, Neodictyocheirospora sichuanensis, Neogregarithecium 

sichuanense, Niesslia cryptomeriae, Niesslia podocarpi, Nigrocephalum cycadicola, 

Parasympodiella cryptomeriae, Phragmocamarosporium ginkgonis, Thyridaria pini, Triposporium 

cryptomeriae, Vibrissea catenata. New host or country records are documented for Codinaea 

dwaya, Conidiocarpus caucasicu, Distoseptispora tectonae, Fulvoflamma eucalypti, Gyrothrix 

encephalarti, Harzia sphaerospora, Musicillium elettariae, Nigrograna locuta-pollinis, 

Phragmocephala atra, Pseudochaetosphaeronema magnoliae, Velutinus sichuanensis, 

Xenoroussoella triseptata. Furthermore, we propose the transfer of Fulvoflamma (Helotiales genera 

incertae sedis) to Mniaeciaceae (Leotiales) based on morphological characteristics and 

phylogenetic analysis. Our findings highlight the discovery of unique and uncommon fungi within 

less speciose genera such as Gregarithecium, Kiflimonium, Kylindria, Nigrocephalum, 

Parasympodiella, Phragmocamarosporium, Fulvoflamma, Harzia, Musicillium and Xenoroussoella, 

emphasizing the distinctive mycota associated with gymnosperms.  
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INTRODUCTION  

Fungi, as a remarkably diverse group of organisms, play crucial roles in ecosystems and 

exhibit substantial economic importance, serving as pathogens, biocontrol agents, biofuels, food 

and food additives, industrial enzymes, and pharmaceuticals (El-Tarabily & Sivasithamparam 2006, 

Gawai 2018, Singh et al. 2018, Copetti 2019, Hyde et al. 2020b, Pour et al. 2021, Bhunjun et al. 

2022, Shahryari & Niknezhad 2023). The number of fungal species based on host association was 

estimated to be 1.5 to 12 million, while the number using high-throughput sequencing was 

estimated to be 11.7 to 13.2 million (Wu et al. 2019, Tedersoo et al. 2021, Hyde 2022). However, 

only about 150,000 fungal species have been discovered and reported to date, leaving a vast 

number of undescribed fungal resources in nature (Hyde 2022). Researchers actively investigate the 

mycological diversity thriving on various hosts and within diverse ecological environments, 

elucidating their distinct functionalities. Filamentous fungi possess complex biosynthetic pathways 

that produce a wide variety of often biologically active metabolites (Cox 2024). For example, 

white-rot fungi can produce some compounds with antibacterial and anticancer properties during 

their secondary metabolism (Pinar & Rodríguez-Couto 2024). The metabolites of Xylariales are 

very diverse, some exhibiting antibacterial and antiviral effects; however, many functions remain 

unexplored (Helaly et al. 2018). Furthermore, applied research reveals the role and potential of 

fungi in environmental services such as bioremediation and pollution mitigation and as a resource 

for developing drugs to combat various human diseases (Hyde et al. 2019b, Niego et al. 2023). 

Therefore, investigating fungal resources across diverse hosts and ecological settings can yield 

ecological and environmental services for human well-being, including health and nutritional 

benefits crucial to various industries (Niego et al. 2023). Their diverse applications and potential 

for further discovery make fungi a vital area of immense value in global sustainable development. 

Gymnosperms, a group of evolutionary ancient plants, have long intrigued scientists due to 

their unique characteristics and ecological significance (De La Torre et al. 2020). Gymnosperms 

comprise 13 families, 86 genera, and more than 1000 species (Shen et al. 2022). Gymnosperms 

account for more than 39% of forest species worldwide, play a vital role in terrestrial ecosystems, 

and hold significant economic value (Ran et al. 2018). They are a primary source of wood, resin 

and medicinal plants, highlighting their importance in various industries (De La Torre et al. 2020). 

Beyond these products, gymnosperms also offer nutritional value, with edible seeds such as pine 

nuts and certain tree fruits, providing food resources for humans and wildlife (De La Torre et al. 

2020). The leaves and seeds of many gymnosperms, including Ginkgoaceae, Pinaceae, 

Cupressaceae, and Podocarpaceae species, have significant medicinal value (Ye et al. 2021). They 

are used to produce commercially available drugs and dietary supplements (Shen et al. 2022). The 

most important and promising role of gymnosperms is as a source of effective cancer drugs (Shen 

et al. 2022). Various natural compounds from gymnosperms are considered potential candidates for 

cancer treatment. For example, the natural compounds leelamine, Ŭ-pinene, and ɓ-myrcene, 

obtained from gymnosperms (Li et al. 2009, Kuzu et al. 2014, Chen et al. 2015); paclitaxel, 

extracted from Taxus brevifolia (Taxaceae) (Zhu & Chen 2019); pinostrobin and pinocembrin, 

extracted from pine heartwood; and pycnogenol and enzologenes, extracted from pine bark, all 

exhibit anticancer activity (Rasul et al. 2013, Li et al. 2015).  

Studies have found that many fungi associated with medicinal gymnosperms have developed 

the same or similar pharmacologically active substances as their hosts during their long-term co-

evolution (Chakravarthi et al. 2008, Jia et al. 2016, Singh 2021, Wu et al. 2022). However, fungi 

inhabiting gymnosperms have received limited attention in the past despite their potential 

importance and uniqueness. Most studies on fungi associated with gymnosperms include 

rhizosphere soil fungi, pathogenic fungi, endophytic fungi, and some macrofungi, while there are 

relatively few studies on the saprobes (Zhou & Dai 2012, Kandhasamy et al. 2015, Bradshaw et al. 

2016, Tirza et al. 2022). Gymnosperm-associated fungi may represent highly unique species or 
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important fungal resources with various biological activities. For example, Alternaria species 

isolated from the Cupressaceae species exhibit antiproliferative, antifungal, and antimicrobial 

activities (Soltani & Hosseyni Moghaddam 2014); some endophytic fungi isolated from the Ginkgo 

biloba can produce compounds with diverse new functions, including antibacterial, antioxidant, 

anti-cardiovascular, anti-cancer, and some novel functions (Yuan et al. 2019). Cycadaceae roots 

harbor highly diverse endophytic fungi (Zheng et al. 2018); Chaetomium, Aspergillus, Alternaria, 

Penicillium and Charobacter have been isolated from the roots, stems, leaves, seeds and bark of 

Ginkgo biloba (Yuan et al. 2019); three fungal species with often highly specialized substrate 

ecologies (Chaenothecopsis matai, C. nodosa, and C. novae-zelandiae) are found on exudates of 

endemic New Zealand conifers of the Podocarpaceae species (Beimforde et al. 2023). Therefore, 

exploring the diversity of gymnosperms-associated fungi can provide a basis for understanding 

their potential functions and economic value. 

China has a rich flora of gymnosperms, and gymnosperm species co-dominate more than half 

of China's forest area (Li et al. 2021). There are ten gymnosperm families in China, among which 

the Ginkgoaceae is endemic (Yang 2015). Sichuan Province harbors six families of gymnosperms, 

with Pinaceae and Cupressaceae constituting the primary groups (Yang 2015). Sichuan boasts 81 

gymnosperm species, accounting for 31.2% of the total in China, making it as the province with the 

second-highest diversity of gymnosperm species, after Yunnan Province (Yang 2015). The unique 

and diverse climate of Sichuan Province may provide favorable conditions for the development of 

gymnosperms. In this study, we surveyed specimens belonging to Cupressaceae, Cycadaceae, 

Ginkgoaceae, Pinaceae and Podocarpaceae in the gymnosperms from terrestrial ecosystems and a 

total of 127 isolates were obtained from June 2022 to October 2023. Based on the multi-locus 

phylogenetic analysis and morphological examination, we introduce a new family, two new genera, 

21 new species, and 12 new host/country records. Species descriptions, illustrations, and updated 

phylogenetic trees indicating the placement of taxa are provided. This study broadens our 

understanding of the diversity of gymnosperms-associated fungi.  

 

MATERIALS AND METHODS  

 

Sample collection, morphological examination and isolation 

Ascomycota fungal diversity within Cupressaceae, Cycadaceae, Ginkgoaceae, Pinaceae, and 

Podocarpaceae (Fig. 1) in Sichuan Province, China, was investigated over four seasons, from June 

2022 to October 2023. While investigating the diversity of gymnosperm fungi, we also collected 

several bamboo and grass specimens. Living plant tissue and dead branches, leaves, bark, and wood 

were collected from 10 sites (University of Electronic Science and Technology of China; Xiyuan 

Avenue; Jiudaoguai; Pujiang County, Chengdu City; Songlin Village, Neijiang City; Zhongba 

Forest Park, Pengzhou City; Zhougong Mountain, Ya'an City; Longcanggou National Forest Park, 

Ya'an City; Luding County, Ganzi Prefecture; Daolingou, Luzhou City) in Sichuan Province. The 

specimens were taken into the laboratory in paper envelopes for examination. Microscopic 

characters were observed and recorded using a Nikon SMZ800N stereo microscope equipped with 

a Nikon DS-Fi3 camera and a Nikon ECLIPSE Ni-U microscope fitted with a Nikon DS-Ri2 

microscope camera (Nikon Corporation, Japan). Measurements were conducted using the Nikon 

NIS-Elements Documentation Imaging Version 5.21.00 (Nikon Corporation, Japan). All 

photographs were processed using Adobe Photoshop version 22.0 (Adobe Inc., USA). Single spore 

isolation was made following the method described by Senanayake et al. (2020). Germinated 

ascospore/conidia were individually transferred to potato dextrose agar (PDA) media plates and 

incubated in the dark at 25 °C. Culture characteristics were examined and recorded at regular 

intervals after 1ï3 weeks. For some specimens, obtaining a culture was not feasible, necessitating 

the direct extraction of DNA from fruiting structures instead (Wanasinghe et al. 2018). 

The holotypes are deposited in the Herbarium of Cryptogams Kunming Institute of Botany 

Academia Sinica (HKAS), Kunming, China, and all specimens are deposited in the Herbarium of 

the University of Electronic Science and Technology (HUEST), Chengdu, China. The ex-type 
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cultures are deposited in the China General Microbiological Culture Collection Center (CGMCC) 

in Beijing, China, and all living cultures are deposited in the University of Electronic Science and 

Technology Culture Collection (UESTCC), Chengdu, China. The taxonomic descriptions of the 

new taxa are deposited in Facesoffungi and MycoBank.  

 

 
 

Figure 1 ï Gymnosperms in Sichuan Province. a Dense Cunninghamia lanceolata forest 

(Cupressaceae). b Ginkgo biloba forest (Ginkgoaceae). c Pine forest (Pinaceae). d Cryptomeria 

fortune (Cupressaceae). e Cryptomeria japonica. f Cunninghamia lanceolata. g Metasequoia 

glyptostroboides (Cupressaceae). h Podocarpus macrophyllus (Podocarpaceae). i Cycas revoluta 

(Cycadaceae). 

 

DNA extraction, PCR amplification, and sequencing 

Fungal genomic DNA was extracted from mycelia using the TreliefTM Plant Genomic DNA 

Kit (TSINGKE Biotech, Shanghai, China) according to the manufacturerôs protocol. Eight different 

loci: the nuclear ribosomal internal transcribed spacer (ITS: ITS1ï5.8SïITS2), the nuclear 

ribosomal small subunit rRNA (SSU), the nuclear ribosomal large subunit rRNA (LSU), the partial 

translation elongation factor 1-alpha (tef1-Ŭ), the partial second largest subunit of RNA polymerase 

II (rpb2), the partial beta-tubulin (tub2), the partial calmodulin (cmdA) and the partial actin (act) 
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were selected for study and amplified by polymerase chain reaction (PCR). The corresponding 

primer pairs and PCR conditions are listed in Table 1. The final reaction volume of the PCR 

reagent was 25 µL, containing 2 µL of DNA template, 1 µL each of the forward and reverse primer, 

8.5 µL of double-distilled water (ddH2O), and 12.5 µL of 2 × Flash PCR MasterMix (mixture of 

DNA Polymerase, dNTPs, Mg2+ and optimized buffer; CoWin Biosciences, Jiangsu, China). The 

PCR products were visualized by 1% agarose gel electrophoresis. Sanger sequencing was 

conducted by Tsingke Biological Technology (Beijing, China). 

 

Table 1 Loci used in this study and the corresponding PCR primers and conditions. 

 

Locus PCR primers PCR: thermal cycles References 

ITS ITS9mun or 

ITS5/ITS4_KYO1 or 

ITS4 

(94 : 30 s, 54 : 30 s, 72 : 

30 s) × 35 cycles 

White et al. (1990), Toju 

et al. (2012) 

LSU LR0R/LR5 (94 : 30 s, 56 : 30 s, 72 : 

1 min) × 35 cycles 

Vilgalys & Hester 

(1990), Cubeta et al. 

(1991) 

SSU PNS1/NS41 (94 : 30 s, 56 : 30 s, 72 : 

1 min) × 35 cycles 

Hibbett (1996) 

tef1-Ŭ EF1-983F or EF1-728F/ 

EF1-2218R  

(94 : 30 s, 58 : 30 s, 72 : 

1 min) × 35 cycles 

Carbone & Kohn 

(1999), Jaklitsch et al. 

(2005), Rehner & 

Buckley (2005) 

rpb2 fRPB2-5F or dRPB2-5f/ 

fRPB2-7cR or dRPB2 7r 

(94 : 30 s, 58 : 30 s, 72 : 

1 min) × 35 cycles 

Liu et al. (1999), Sung et 

al. (2007), Voglmayr et 

al. (2016) 

tub2 Bt-2a/Bt-2b (94 : 30 s, 56 : 30 s, 72 : 

1 min) × 35 cycles 

Glass & Donaldson 

(1995) 

cmdA CAL-228F/CAL2Rd (94 : 30 s, 56 : 30 s, 72 : 

1 min) × 35 cycles 

Carbone & Kohn 

(1999), Groenewald et 

al. (2013) 

act ACT-512F/ACT-783R (94 : 30 s, 56 : 30 s, 72 : 

1 min) × 35 cycles 

Carbone & Kohn (1999) 

 

Phylogenetic analyses 

According to the corresponding Sanger sequencing chromatograms, unstable sequencing data 

at the ends of the fragments were manually trimmed and assembled into consensus sequences using 

SeqMan Pro version 7.1.0 (DNASTAR, Inc. Madison, Wisconsin, USA). Barcode sequences of all 

species were downloaded from the NCBI nucleotide database using the R package Analysis of 

Phylogenetics and Evolution (APE) (Paradis & Schliep 2019). 

The multiple sequence alignments were conducted using MAFFT version 7.310 (Katoh et al. 

2002) with options ñ--adjustdirectionaccurately --auto,ò and the alignment files were further 

trimmed using trimAl version 1.4 (Capella-Gutiérrez et al. 2009) with the option ñ-gapthreshold 

0.5ò, which only allows 50% of taxa with a gap in each site. The best-fit nucleotide substitution 

models for each locus were selected using PartitionFinder version 2.1.1 (Lanfear et al. 2016) under 

the Corrected Akaike Information Criterion (AICC). All sequence alignments were concatenated 

using an in-house Python script. 

Maximum Likelihood (ML) and Bayesian analysis (BI) were conducted based on individual 

and combined datasets. ML phylogenetic trees were obtained using the IQ-TREE version 2.0.3 

(Nguyen et al. 2014), and the topology was evaluated using 1000 ultrafast bootstrap replicates. The 

BI was conducted using parallel MrBayes version 3.2.7a (Huelsenbeck & Ronquist 2001). The ML 

trees were visualized using ggtree (Yu 2020) and further edited in Adobe Illustrator version 16.0.0. 
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RESULTS 

The taxonomic status of the species is identified according to Wijayawardene et al. (2022a) 

and combined with morphology and phylogeny. Species descriptions are listed alphabetically by 

class, order, family, genus and species. 

 

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

Ascomycota is the largest and most varied group of fungi and one of the most diverse and 

ubiquitous phyla of eukaryotes, with over 98,334 species (Wijayawardene et al. 2022a, Bánki et al. 

2024). Its species exist in numerous ecological niches in both terrestrial and aquatic habitats. They 

fulfill many vital roles in all ecosystems and act as mutualists, parasites, and pathogens of animals, 

plants, and other fungi (Maharachchikumbura et al. 2021). More than 40% of all named 

Ascomycota are lichenized (Schoch et al. 2009), while several classes of Ascomycota produce 

mycorrhizal associations (Brodo et al. 2002, Maharachchikumbura et al. 2021).  

 

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

MycoBank number: MB501481; Facesoffungi number: FoF14145 

Notes ï Dothideomycetes represent the largest and most diverse class of ascomycete fungi 

(Schoch et al. 2009, Hyde et al. 2013, Haridas et al. 2020, Pem et al. 2021). Dothideomycetes 

typically produce fask-like structures called pseudothecia, but other morphologies also exist (Pem 

et al. 2021). Currently, Dothideomycetes is divided into two subclasses, Pleosporomycetidae and 

Dothideomycetidae, and some incertae sedis lineages, which represent 25 orders, 110 families and 

over 19,000 species (Wijayawardene et al. 2022a). Dothideomycetes have an incredibly diverse 

lifestyle and can be associated with various hosts/substrates (Haridas et al. 2020).  

 

Capnodiales Woron., Annls mycol. 23(1/2): 177 (1925) 

MycoBank number: MB90464; Facesoffungi number: FoF07632 

Notes ï Capnodiales, initially established with Capnodiaceae, is the second largest family 

within the Dothideomycetes. This order comprises leaf epiphytes associated with insect honeydew, 

often observed as black growths on leaf surfaces, fruit, and twigs (Crous et al. 2007a, Crous et al. 

2009, Ruibal et al. 2009, Hyde et al. 2013, Chomnunti et al. 2014, Hongsanan et al. 2017b, Lücking 

et al. 2017, Videira et al. 2017, Abdollahzadeh et al. 2020, Wijayawardene et al. 2022a). The order 

encompasses fungi with highly diverse ecological niches, lifestyles and modes of nutrition, 

including saprobes, endophytes, epiphytes, plant pathogens, lichens, rock-inhabiting fungi and 

colonizers or hair shafts of mammals (Flegler 1976, Aptroot 2006, Crous et al. 2009, Crous 2010, 

De Hoog 2000). 

 

Capnodiaceae (Sacc.) Höhn. ex Theiss., Verh. Kaiserl. -Königl. zool. -bot. Ges. Wien 66: 363 

(1916) 

MycoBank number: MB82008; Facesoffungi number: FoF06943 

Notes ï Members of Capnodiaceae have superficial ascomata with ovoid asci in fascicles and 

hyaline to dark, one to multiseptate ascospores. Anamorphs are dematiaceous, and include mycelial 

(phragmo- to dictyoconidia), spermatial and pycnidial synanamorphs (Flegler 1976, Cheewangkoon 

et al. 2009, Crous et al. 2009, Lu et al. 2022). Species of this family are widely distributed, 

especially prevalent in tropical and subtropical regions and temperate rainforests (Cannon & Kirk 

2007). 

 

Conidiocarpus Woron. Key to fungi (fungi imperfecti) 2: 743 (1917) 

MycoBank number: MB7751; Facesoffungi number: FoF06946 

Notes ï Conidiocarpus was introduced by Woronichin in Jaczewski (1917), with  

C. caucasicus as the type species. Conidiocarpus is characterized by a dark, thin thallus consisting 

of radiating, septate hyphae, easily detached from the host surfaces (Jaczewski 1917, Chomnunti et 

al. 2011, Tennakoon et al. 2021). Hughes (1976) and Batista & Ciferri (1963) considered  
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C. penzigii as the type species and then considered Conidiocarpus as an asexual morph of 

Phragmocapnias. Bose et al. (2014) followed Hughes (1976) and transferred species of 

Phragmocapnias to Conidiocarpus based on the rules of nomenclature. In the study by 

Abdollahzadeh et al. (2020), based on phylogenetic analysis and comparison of morphological 

characters, Phragmocapnias was resurrected for species with conidiocarpus-like pycnidia that lack 

necks.  

 

 
 

Figure 2 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, rpb2 and tef1-

Ŭ) of Capnodiaceae. The scale bar indicates 0.04 changes. The tree is rooted with Phaeoxyphiella 
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phylicae (CBS 146170) (Readerielliopsidaceae, Capnodiales). The best ML tree with a final 

likelihood value of -14951.582 is presented. The alignment dataset comprises 54 taxa with 3289 

sites, including 897 distinct patterns, 206 singleton sites and 2395 constant sites. Ultrafast bootstrap 

values for the maximum likelihood analysis equal to or greater than 95% and posterior probability 

for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes. Novel isolates are 

shown in red. Isolates from type materials are in bold.  

 

Conidiocarpus caucasicus Woron. Key to fungi (fungi imperfecti) 2: 743 (1917).        Fig. 3 

MycoBank number: MB803878 

Saprobic on the surface of the needle-like leaves of Cryptomeria japonica. Asexual morph: 

Thallus superficial, consisting of a network of cylindrical and septate, 2.5ï5.3 ɛm (x← = 3.7 ɛm, n = 

20), constricted at the septum, brown, dark towards the edge. Pycnidia 104ï385 × 8ï25 ɛm (x← = 

225 Ĭ 16 ɛm, n = 15), arising from capnodiaceous type hyphae, black at the base and stalk, 19ï40 

ɛm (x← = 30 ɛm, n = 10) wide, Pycnidium 60ï112 × 19ï57 ɛm (x← = 84 × 37 ɛm, n = 15), 

conspicuous oval swelling, brown, comprising of cylindrical septate cells. Ostiole 12ï20 ɛm (x← = 

16 ɛm, n = 10) wide, surrounded by hyaline hyphae. Conidiogenous cells form in the inner cells of 

the oval part. Conidia 3.5ï5.2 × 1.9ï2.8 ɛm (x← = 4.3 × 2 ɛm, n = 30), oblong to ellipsoid, 1-celled, 

hyaline, thick-walled, rounded ends. Sexual morph: Undetermined. 

Known distribution ï China, Iran, Thailand 

Culture characteristics ï Colonies on PDA reaching 46 mm diam. after 45 days at 25 °C, 

colonies from above: circular, margin entire, dense, slightly raised, dark brown at the margin, 

brown in the centre; reverse: divergent at the margin, black in the centre.  

Material examined ï China, Sichuan Province, Pengzhou City, Zhongba Forest Park, N 

30°59'46'', E 104°09'1'', elevation 1150 m, 29 September 2022, on dead leaves of Cryptomeria 

japonica, W.H. Tian ZB18 (HKAS 13128), living culture CGMCC 3.25643 = UESTCC 23.0246. 

GenBank numbers ï ITS: OR887382, LSU: OR887093, rpb2: PP076815, tef1-Ŭ: PP076823 

Notes ï Multi -locus analyses of combined ITS, LSU, rpb2 and tef1-Ŭ sequence data showed 

that Conidiocarpus isolates clustered in five subclades (Fig. 2). Various species are grouped closely 

in a single subclade, making it challenging to distinguish each species clearly. Moreover, the 

species exhibits the following noteworthy consistent morphological characteristics: the superficial 

thallus is characterized by a network of cylindrical and septate structures; pycnidia, which emerge 

from capnodiaceous-type hyphae, demonstrate a conspicuous oval swelling, with the brown 

pycnidium being composed of cylindrical septate cells; the ostiole is notably surrounded by hyaline 

hyphae; conidiogenous cells form within the inner cells of the oval structure; the species produces 

ellipsoid, 1-celled, hyaline conidia (Jaczewski 1917, Chomnunti et al. 2011, Tennakoon et al. 

2021). Differences were only observed in the size of pycnidia, pycnidium and conidia, a 

phenomenon most likely attributed to environmental conditions such as season. (Table 2). Only 

LSU sequence data are accessible for the ex-type strains of C. caucasicus (GUMH937) and  

C. siamensis (MFLUCC10-0064), and LSU/ITS sequences for other species. These species are 

similar based on the BLASTn NCBI GenBank database search of ITS and LSU sequences. 

Combining the consistent morphological characteristics and similar molecular sequences among 

these species in the genus Conidiocarpus, C. asiaticus, C. caucasicus, and C. siamensis might be 

synonyms of Conidiocarpus caucasicus, which is the older name. Still, more collection and further 

evidence are required to substantiate this. We introduce the first record of C. caucasicus UESTCC 

23.0246 from China and provide sequence data of ITS, LSU, rpb2 and tef1-Ŭ. 

 

Pleosporales Luttr. ex M.E. Barr, Prodr. Cl. Loculoasc. (Amherst): 67 (1987) 

MycoBank number: MB90563; Facesoffungi number: FoF08715 

Notes ï Pleosporales is the largest order in the Dothideomycetes, and a group characterized 

by flask-shaped pseudothecia in most instances (Wijayawardene et al. 2022a). The diversity of 

species in Pleosporales is high, and most species are saprobes on decaying plant material in 

freshwater, marine, or terrestrial environments (Câmara et al. 2002, Kodsueb et al. 2006, Zhang et 
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al. 2008, Zhang et al. 2009a). The members of Pleosporales also can be epiphytes, endophytes or 

parasites on living leaves or stems, as hyperparasites on fungi or insects (Ramesh et al. 2003, Kruys 

et al. 2006, Zhang et al. 2012). 

 

 
 

Figure 3 ï Conidiocarpus caucasicus (HKAS 131287). a Specimen. b, c Black mycelium on the 

host surface. d Pycnidia. e Mycelial network. f, g Conical pycnidium and pycnidium wall. Conida 

in the swollen part in f. h, i Ostiole. jïl Conidia. Scale bars: d, e = 50 ɛm, fïi = 20 ɛm, jïl = 5 ɛm.  
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Table 2 Morphological comparison of the Conidiocarpus taxa (length unit: ɛm), and unavailable 

information is represented by ñ-ò. 

 
Species name Pycnidia 

(High) 

Pycnidia 

(width)  

Pycnidium 

(width)  

Conidia 

(length) 

Conidia 

(width) 

References 

Conidiocarpus 

asiaticus 

302ï387 17ï25 18ï24 2.5ï3.7 1ï1.4 Chomnunti et al. 

(2011) 

Conidiocarpus 

caucasicus 

70ï95 - - 4.1ī5.5 2.1ī2.8 Jaczewski (1917) 

Conidiocarpus 

fici-septicae 

240ï280 25ï30 25ï30 4ï5 1ï2 Tennakoon et al. 

(2021) 

Conidiocarpus 

siamensis  

378ï458 22ï31 36ï41 4.5ï5.2 1.9ï2.4 Chomnunti et al. 

(2011) 

Conidiocarpus 

caucasicus 

104ï385 8ï25 19ï57 3.5ï5.2 1.9ï2.8 This study 

 

Dictyosporiaceae Boonmee & K.D. Hyde, Fungal Diversity 80: 457ï482 (2016) 

MycoBank number: MB551574; Facesoffungi number: FoF01256 

Notes ï The family Dictyosporiaceae was established by Boonmee et al. (2016). 

Dictyosporiaceae are distributed worldwide, and most taxa are saprobes on plant litter, especially 

dead or decaying wood in freshwater and terrestrial habitats (Boonmee et al. 2016, Li et al. 2017, 

Yang et al. 2018, Tian et al. 2022). Most of the asexual morphic members of the Dictyosporiaceae 

are hyphomycetes and characterized by the production of cheiroid, digitate, palmate and/or 

dictyosporous, and pale brown to brown conidia (Abdel-Aziz 2016, Boonmee et al. 2016, Wang et 

al. 2016). 

 

Dictyosporium Corda, Weitenweberôs Beitr. Nat. 1: 87 (1837) 

MycoBank number: MB8001; Facesoffungi number: FoF08210 

Notes ï Dictyosporium was established by Corda (1836), with D. elegans as the type species. 

Members of the Dictyosporium are mostly saprobes found on dead wood and plant litter in 

terrestrial and aquatic habitats (Ho et al. 2002, Hyde & Goh 1998, Pinnoi et al. 2006, Pinruan et al. 

2007, Shu et al. 2024, Yang et al. 2018). There are 88 epithets listed in Index Fungorum (2024), 

some of which have been transferred to similar genus Dictyocheirospora based on phylogeny or 

morphology (Boonmee et al. 2016, Yang et al. 2018). 

 

Dictyosporium cycadicola W.H. Tian, K.D. Hyde & Maharachch., sp. nov.        Fig. 5 

MycoBank number: MB854679; Facesoffungi number: FoF16269 

Etymology ï Named after the host genus from which the holotype was collected, Cycas. 

Holotype ï HKAS 134909 

Saprobic on dead stems of Cycas revoluta. Asexual morph: Hyphomycetous. Colonies on a 

natural substrate were punctiform, sporodochial, scattered, dark and dark brown, and flaky. 

Mycelium comprised partly immersed, partly superficial, brown, septate and branched hyphae. 

Conidiophores micronematous, reduced to conidiogenous cell. Conidiogenous cells 10ï22 × 1.6ï4 

ɛm (x← = 14.5 × 3 ɛm, n = 20), holoblastic, cylindrical, sometimes flat at base. Conidia 18.5ï33 × 

12.5ï21 ɛm (x← = 26.5 × 16 ɛm, n = 35), solitary, oval to ellipsoid, brown to dark brown, cheiroid, 

not complanate, composed of 4ï5 rows, inflated, rows not separating, each row consisting of 4ï10 

cell, guttulate, without appendages. Sexual morph: Undetermined. 

Material examined ï China, Sichuan Province, Chengdu city, University of Electronic 

Science and Technology of China, N 30°45'24'', E 103°55'54'', elevation 480 m, 12 June 2022, on 

dead stems of Cycas revoluta, W.H. Tian U08_1 (HKAS 134909, holotype). 

GenBank numbers ï ITS: PP740382, LSU: PP740388, SSU: PP740394, tef1-Ŭ: PP776570 

Notes ï Phylogenetic analyses of combined ITS, LSU, SSU and tef1-Ŭ sequence data showed 

that our collection (HKAS 134909) sister to the type strain of Dictyosporium krabiense (MFLU 16-
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1890) (Fig. 4). Morphologically, our collection (HKAS 134909) differs from D. krabiense by larger 

conidiogenous cells (10ï22 × 1.6ï4 ɛm vs. 2ï3.5 × 2ï3 ɛm), longer conidia (18.5ï33 × 12.5ï21 

ɛm vs. 14ï17 × 15ï20 ɛm), without appendages vs. 1ï2 appendages and more cells in the conidia 

row (4ï10 cell vs. 4ï6 cell) (Tibpromma et al. 2018). The type strain of Dictyosporium krabiense 

lacks an ITS sequence (Tibpromma et al. 2018). Based on other pairwise nucleotide comparisons, 

our collection (HKAS 134909) differs from the type strain of D. krabiense (MFLU 16-1890) by 

1/809 bp (no gaps) in LSU, 6/981 bp (gaps: 6/981 bp) in SSU, and 18/926 bp (gaps: 3/926 bp) in 

tef1-Ŭ. Based on their morphological differences, we introduce D. cycadicola as a new species of 

Dictyosporium. 

 

 
 

Figure 4 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, SSU and tef1-Ŭ) 

of Dictyosporium. The scale bar indicates 0.01 changes. The tree is rooted with 

Pseudodictyosporium elegans (CBS 688.93) (Dictyosporiaceae, Pleosporales). The best ML tree 

with a final likelihood value of -9273.453 is presented. The alignment dataset comprises 35 taxa 

with 3334 sites, including 577 distinct patterns, 263 singleton sites and 2849 constant sites. 

Ultrafast bootstrap values for the maximum likelihood analysis equal to or greater than 95% and 



    1805 

posterior probability for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes. 

Novel isolates are shown in red. Isolates from type materials are in bold. 

 

 
 

Figure 5 ï Dictyosporium cycadicola (HKAS 134909, holotype). a Specimen. b, c Colonies on 

dead stems of Cycas revoluta. dïf Conidiogenous cells and conidia. gïi Conidia. Scale bars: dïi = 

10 ɛm. 

 

Gregarithecium Kaz. Tanaka & K. Hiray., Stud. Mycol. 82: 88 (2015) 

MycoBank number: MB811298; Facesoffungi number: FoF08213 

Notes ï Gregarithecium was proposed by Tanaka et al. (2015) to accommodate the  

G. curvisporum. Currently, G. curvisporum remains the only species in the genus and is only 

known from its sexual morph (Tanaka et al. 2015). Gregarithecium is characterized by immersed to 

erumpent, depressed globose to hemispherical ascomata with flattened base, fissitunicate, 8-spored 

asci and hyaline broadly fusiform ascospores with a median septum, surrounded by an entire sheath 

(Tanaka et al. 2015). 
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Figure 6 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, SSU and tef1-Ŭ) 

of Dictyosporiaceae. The scale bar indicates 0.03 changes. The tree is rooted with Hysterium 

pulicare (CBS 123377) (Hysteriaceae, Hysteriales). The best ML tree with a final likelihood value 

of -17249.789 is presented. The alignment dataset comprises 50 taxa with 3313 sites, including 

1063 distinct patterns, 303 singleton sites and 2408 constant sites. Ultrafast bootstrap values for the 

maximum likelihood analysis equal to or greater than 95% and posterior probability for Bayesian 

analysis equal to or greater than 0.95 are indicated at the nodes. Novel isolates are shown in red. 

Isolates from type materials are in bold. 
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Gregarithecium bambusae W.H. Tian, K.D. Hyde & Maharachch., sp. nov.        Fig. 7 

MycoBank number: MB851874; Facesoffungi number: FoF02295 

Etymology ï Named after the host genus from which the holotype was collected, Bamboo. 

Holotype ï HKAS 131989 

 

 
 

Figure 7 ï Gregarithecium bambusae (HKAS 131989, holotype). a Specimen. b, c Mycelium on 

the host surface. dïf Conidiophores with lateral conidia. g, h Developing conidia in short acropetal 

chains. i Conidia. j Germinating conidium. k, l Culture characteristics. Scale bars: d = 20 ɛm,  

eïj = 10 ɛm. 

 

Saprobic on the dead branch of bamboo. Asexual morph: Hyphomycetous. Colonies on 

natural substratum velvety, superficial, brown to dark brown. Aerial hyphae septate, pale to dark 

brown, verrucose. Conidiophores micronematosa to semi- macronematous, mononematous, arising 
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laterally from superficial hyphae, branched, 1ï4-septate, hyaline to pale brown, becoming paler or 

subhyaline towards the apex, verrucose, cylindrical to ampulliform, flexuous, 10ï48 × 3ï5 ɛm (x← = 

25 × 4 ɛm, n = 25). Conidiogenous cells holoblastic, sympodial, discrete, retrogressive, branched, 

straight or slightly flexuous, hyaline to pale brown, verrucose, inflated, 6ï14 × 3ï6 ɛm (x← = 9 × 4 

ɛm, n = 25). Conidia holoblastic, acropleurogenous, catenate, short, 1ï4 acropetal chains, golden-

brown to dark brown, verrucose, aseptate, globose, 3ï5 ɛm (x← = 4 ɛm, n = 30) diam., with single 

germ pore ca 0.7ï2 ɛm (x← = 1.5 ɛm, n = 20) diam.; conidial secession schizolytic. Sexual morph: 

Undetermined.  

Culture characteristics ï Colony on PDA reaching 12 mm diam. in 10 days at 25 °C in the 

dark, colonies from above: irregular circular, white, uneven entire, raised in centre, with denser 

mycelium at the center; from below: white, pale brown in the centre, margin undulated.  

Material examined ï China, Sichuan Province, Chengdu City, Yunqiao Wetland, N 

30°52'32'', E 103°53'23'', elevation 570 m, 10 July 2022, on dead branch of bamboo, W.H. Tian 

YQ0710021 (HKAS 131989, holotype), ex-type CGMCC 3.25698 = UESTCC 23.0290. 

GenBank numbers ï ITS: PP294644, LSU: PP213251, SSU: PP213255, tef1-Ŭ: PP213050 

Notes ï Gregarithecium curvisporum was described by Tanaka et al. (2015) based on its 

sexual morphology and phylogenetic analyses. Multi-locus analyses of combined ITS, LSU, SSU 

and tef1-Ŭ sequence data showed that our collection (UESTCC 23.0290) is sister to the type strain 

of G. curvisporum (HHUF 30134) (Fig. 6). A comparison of sequence data of the ITS, LSU and 

SSU between G. curvisporum (HHUF 30134) and our strains (UESTCC 23.0290) show 93.26% 

sequence identity (318/341 bp, gaps: 10/341 bp) in ITS, 98.74% sequence identity (786/796 bp, no 

gaps) in LSU, and 99.03% sequence identity (1019/1029 bp, gaps: 3/1029 bp) in SSU. 

Consequently, we have identified our collection as a new species in Gregarithecium, marking it as 

the first known asexual morphic species within the genus. 

 

Neogregarithecium W.H. Tian, K.D. Hyde & Maharachch., gen. nov. 

MycoBank number: MB851875; Facesoffungi number: FoF16267 

Etymology ï Named after its morphological similarity to Gregarithecium. 

Saprobic on the dead twigs of grass. Asexual morph: Hyphomycetous. Colonies on natural 

substrate velvety, superficial, brown to dark brown. Aerial hyphae septate, pale to dark brown, 

verrucose. Conidiophores micronematous, mononematous, arising laterally from superficial 

hyphae, simple or occasionally branched, aseptate, hyaline to pale brown, becoming paler or 

subhyaline towards the apex, verrucose, cylindrical to ampulliform, straight to slightly flexuous. 

Conidiogenous cells holoblastic, discrete, unbranched, straight, hyaline to pale brown, verrucose, 

inflated. Conidia holoblastic, acrogenous, catenate, in short acropetal chains, golden-brown to dark 

brown, verrucose, aseptate, globose. Conidial secession schizolytic. Sexual morph: Undetermined. 

Type species ï Neogregarithecium sichuanense W.H. Tian, K.D. Hyde & Maharachch. 

Notes ï Gregarithecium curvisporum HHUF 30134 was introduced as the type of 

Gregarithecium by Tanaka et al. (2015). However, G. curvisporum (MFLUCC 13-0853) is 

mistakenly regarded as the type strain (Boonmee et al. 2016, Shen et al. 2022). Gregarithecium 

curvisporum (MFLUCC 13-0853) is a strain with only sequence data in NCBI but no 

morphological description. Based on pairwise nucleotide comparisons, G. curvisporum (MFLUCC 

13-0853) differs from G. curvisporum (HHUF 30134) by 61/472 bp (gaps: 28/472 bp) in ITS; 

19/825 bp (gaps: 5/825 bp) in LSU; 20/978 bp in SSU. However, comparisons of the ITS, LSU and 

SSU sequences of G. curvisporum (MFLUCC 13-0853) and Neogregarithecium sichuanense 

(HKAS 131988) revealed 99.03% sequence identity (508/513 bp, gaps:3/513 bp) in ITS, 100% 

sequence identity (771/771 bp, no gaps) in LSU and 100% sequence identity (978/978 bp) in SSU. 

Therefore, the isolate MFLUCC 13-0853 probably belongs to Neogregarithecium. 

According to the multi-locus phylogeny, Neogregarithecium sp. (MFLUCC 13-0853) and 

Neogregarithecium sichuanense (HKAS 131988) constitute a distinct clade sister to the 

Gregarithecium curvisporum (HHUF 30134) and Gregarithecium bambusae (UESTCC 23.0290) 

(Fig. 6). The asexual morphology of Gregarithecium has only been observed in G. bambusae 
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(UESTCC 23.0290) (this study). Neogregarithecium is distinct from Gregarithecium in the 

characteristics of conidiophores. Neogregarithecium has micronematous, simple or occasionally 

branched, aseptate, straight to slightly flexuous conidiophores. Gregarithecium has micronematous 

to semi- macronematous, branched, 1ï4-septate, flexuous conidiophores. Moreover, based on 

pairwise nucleotide comparisons, N. sichuanense differs from the type species G. curvisporum 

(HHUF 30134) by 58/469 bp (gaps: 25/469 bp) in ITS; 19/772 bp (gaps: 5/772 bp) in LSU; 

21/1025 bp (gaps: 1/1025 bp) in SSU. Thus, we introduce the new genus Neogregarithecium based 

on the morphology and multi-locus phylogeny. 

 

Neogregarithecium sichuanense W.H. Tian, K.D. Hyde & Maharachch., sp. nov.                   Fig. 8 

MycoBank number: MB851876; Facesoffungi number: FoF16270 

Etymology ï Named after the Sichuan province, China, where the holotype was collected. 

Holotype ï HKAS 131988 

Saprobic on the dead twigs of grass. Asexual morph: Hyphomycetous. Colonies on natural 

substratum velvety, superficial, black. Aerial hyphae septate, dark brown, verrucose. 

Conidiophores micronematosa, mononematous, arising laterally from superficial hyphae, simple or 

occasionally branched, aseptate, hyaline to pale brown, becoming paler or subhyaline towards the 

apex, verrucose, cylindrical to ampulliform, straight to slightly flexuous, 5ï10 × 3ï4 ɛm (x← = 6 × 

3.5 ɛm, n = 25). Conidiogenous cells polyblastic, discrete, unbranched, straight, hyaline to pale 

brown, verrucose, inflated, 5ï9 × 3ï4 ɛm (x← = 6 × 3.5 ɛm, n = 25). Conidia holoblastic, 

acrogenous, catenate, 1ï4 short acropetal chains, golden-brown to dark brown, verrucose, aseptate, 

globose, 3.5ï4.5 ɛm (x← = 4 ɛm, n = 30) diam., with single germ pore 1ï2 ɛm (x← = 1.7 ɛm, n = 20) 

diam.; conidial secession schizolytic. Sexual morph: Undetermined. 

Material examined ï China, Sichuan Province, Chongzhou city, Baiyungou, N 30°47'56'', E 

103°24'15'', elevation 990 m, 27 September 2022, on dead twigs of grass, W.H. Tian lu59_2 

(HKAS 131988, holotype). 

GenBank numbers ï ITS: PP294645, LSU: PP213252, SSU: PP213256, tef1-Ŭ: PP213051 

Notes ï Neogregarithecium sichuanense and Gregarithecium bambusae have different 

morphologies (see notes under Neogregarithecium), and differ in the size of conidiophores (5ï10 × 

3ï4 ɛm vs. 10ï48 × 3ï5 ɛm). We could not obtain a culture from Neogregarithecium sichuanense, 

and DNA was extracted directly. Based on pairwise nucleotide comparisons, N. sichuanense differs 

from G. bambusae by 45/450 bp (gaps: 15/450 bp) in ITS; 18/769 bp (gaps: 7/769 bp) in LSU; 

10/1024 bp (no gaps) in SSU; 35/404 bp in tef1-Ŭ. Thus, our collection HKAS 131988 was 

identified as a new genus based on morphological observation and phylogenetic evidence. 

 

Lentitheciaceae Y. Zhang ter, C.L. Schoch, J. Fourn., Crous & K.D. Hyde, Stud. Mycol. 64: 93 

(2009) 

MycoBank number: MB515470; Facesoffungi number: FoF08256 

Notes ï Lentitheciaceae was established by Zhang et al. (2009b) with Lentithecium as the 

type genus. Lentitheciaceae forms a well-supported clade in Pleosporales, which is characterized by 

narrow peridia, fusiform to broadly cylindrical pseudoparaphyses, hyaline ascospores with 1ï3- 

transverse septa and containing refractive globules, surrounded by a mucilaginous sheath or 

extended appendage-like sheaths and asexual morphs producing stagonospora-like or 

dendrophoma-like asexual morphs (Zhang et al. 2012, Hyde et al. 2013, Dhanushka et al. 2014). 

Members of Lentitheciaceae are mostly saprobes found on herbaceous plants and submerged wood 

in freshwater environments (Zhang et al. 2012). 

 

Phragmocamarosporium Wijayaw., Yong Wang bis & K.D. Hyde, Cryptog. Mycol. 36(2): 217 

(2015) 

MycoBank number: MB555365; Facesoffungi number: FoF08850 

Notes ï Phragmocamarosporium was established by Wijayawardene et al. (2015) to 

accommodate two species, P. hederae (from Hedera helix, Germany) and P. platani (type species, 
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from Platanus sp., Guizhou, China). Currently, there are only five epithets are listed in Index 

Fungorum (2024). Phragmocamarosporium is characterized by pycnidial, subepidermal, black 

conidiomata, conidiomata wall comprising thin-walled cells of textura angularis, enteroblastic, 

phialidic conidiogenous cells, and medium brown, clavate or ellipsoid to subcylindrical conidia 

(Wijayawardene et al. 2015).  

 

 
 

Figure 8 ï Neogregarithecium sichuanense (HKAS 131988, holotype). a Specimen. b, c Mycelium 

on the host surface. dïf Conidiophores with lateral conidia. g, h Developing conidia in short 

acropetal chains. iïk Conidia. Scale bars: d = 100 ɛm, eïk = 10 ɛm.  

 

Phragmocamarosporium ginkgonis W.H. Tian, K.D. Hyde & Maharachch., sp. nov. 

                Fig. 10 

MycoBank number: MB851877; Facesoffungi number: FoF16271 

Etymology ï Named after the host genus from which the holotype was collected, Ginkgo. 

Holotype ï HKAS 131284 

Saprobic on dead stems of Ginkgo biloba. Asexual morph: Conidiomata 110ï210 ɛm high × 

140ï165 ɛm diam (x← = 150 × 155 ɛm, n = 10), pycnidial, sub-epidermal, visible as black spots, 

raised, unilocular, globose to sub-globose, with a centrally located papillate ostiole. Ostioles 50 × 

55 ɛm, central, shiny black, conspicuous, papillate. Conidiomatal wall 13ï35 ɛm wide, comprises 

thin inner layers of hyaline cells of textura angularis, with outer 3ï4 layers of dark brown cells of 
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textura angularis. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 4.5ï8 × 3ï

4.5 ɛm diam (x← = 6 × 4 ɛm, n = 30), simple, short, phialidic, unbranched, hyaline, smooth-walled. 

Conidia 5.5ï11 × 3.5ï5 ɛm diam (x← = 9 × 4 ɛm, n = 30), solitary, hyaline to dark brown, the color 

gradually deepens with age, smooth, clavate or ellipsoid to sub-cylindrical, with obtuse apex and 

truncate base, straight to curved, 3ï4-septate, constricted at the septa. Sexual morph: Undetermined. 

 

 
 

Figure 9 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, SSU, rpb2 and 

tef1-Ŭ) of Lentitheciaceae. The scale bar indicates 0.02 changes. The tree is rooted with 

Bambusicola massarinia (MFLUCC 11-0389) (Bambusicolaceae, Pleosporales). The best ML tree 

with a final likelihood value of -16913.107 is presented. The alignment dataset comprises 35 taxa 

with 4373 sites, including 1169 distinct patterns, 385 singleton sites and 3318 constant sites. 

Ultrafast bootstrap values for the maximum likelihood analysis equal to or greater than 95% and 

posterior probability for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes. 

Novel isolates are shown in red. Isolates from type materials are in bold. 

 

Material examined ï China, Sichuan Province, Chengdu city, Xiyuan Avenue, N 30°52'51'',  

E 103°43'51'', elevation 595 m, 8 December 2022, on dead stems of Ginkgo biloba, W.H. Tian 

XY20_2 (HKAS 131284, holotype).  
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GenBank numbers ï ITS: OR887384, LSU: OR887095, SSU: OR933716, rpb2: PP076812; 

tef1-Ŭ: PP076824  

Notes ï Multi locus phylogenetic analyses indicate that our collection (HKAS 131284) 

clustered with the type strain of Phragmocamarosporium rosae (MFLUCC 17-0797) (Fig. 9). Our 

collection fits well with Phragmocamarosporium by having conspicuous phragmospores, but 

differs from other species in the size of cnidiogenous cells and conidia (Table 3). There is a close 

morphological relationship between our collection and P. rosae (MFLUCC 17-0797), but our 

collection differs in having comparatively larger conidiomata (110ï210 ɛm) and larger 

conidiogenous cells (4.5ï8 × 3ï4.5 ɛm), whereas P. rosae (MFLUCC 17-0797) has smaller 

conidiomata (60ï100 ɛm), and smaller conidiogenous cells (1ï3 × 1ï2.5 ɛm) (Wanasinghe et al. 

2018). Based on the morphological characteristics and the multi locus phylogeny, we introduce  

P. ginkgonis as a new species.  

However, Multi -locus analyses of combined ITS, LSU, rpb2 and tef1-Ŭ sequence data 

showed that various species of the genus Phragmocamarosporium are grouped closely in a single 

subclade (Fig. 9). A search of sequences for Phragmocamarosporium species in the BLASTn 

NCBI GenBank database revealed an extremely high degree of sequence identity, with all species 

lacking rpb2 sequences (Wanasinghe et al. 2018, Wijayawardene et al. 2015, 2022b). Moreover,  

P. rosae (MFLUCC 17ï0797) does not have an ITS sequence (Wanasinghe et al. 2018). Combining 

the consistent morphological characteristics and similar molecular sequences between these species 

may make them the same species, but more collections and sequences are needed to prove it. 

 

Table 3 Morphological comparison of the Phragmocamarosporium species (length in ɛm). 

 
Species name Conidiomata Conidiogenous 

cells 

Conidia Host Reference 

Phragmocamarosporium 

hederae 

80ï110 high 

100ï140 

diam 

8ï10 × 1.5ï2.5 9ï11 × 3ï4.5 

2ï4-septate 

Hedera 

helix 

Wijayawardene 

et al. (2015) 

P. platani 100ï320 high 

150ï300 

diam 

1.5ï3 × 1.5ï2.5 12ï13 × 5ï7.5 

3ï4-septate 

Platanus 

sp. 

Wijayawardene 

et al. (2015) 

P. rosae  60ï100 high 

120ï200 

diam 

1ï3 × 1ï2.5 8ï10 × 3.5ï4.5 

3-septate 

Rosa sp. Wanasinghe et 

al. (2018) 

P. qujingensis 100ï300 high 

100ï150 

diam 

6ï11 × 2ï5 10ï14 × 3ï6 Magnolia 

grandiflora 

Wijayawardene 

et al. (2022b)  

P. magnoliae 100ï145 high 

80ï105 diam 

12ï17 × 3ï6 13ï17 × 4ï6 Magnolia 

grandiflora 

Wijayawardene 

et al. (2022b) 

P. ginkgonis 110ï210 

high 

140ï165 

diam 

4.5ï8 × 3ï4.5 5.5ï11 × 3.5ï5 

1ï4-septate 

Ginkgo 

biloba 

This study 

 

Macrodiplodiopsidaceae Voglmayr, Jaklitsch & Crous, IMA Fungus 6(1): 178 (2015) 

MycoBank number: MB812794; Facesoffungi number: FoF08291 

Notes ï Macrodiplodiopsidaceae was introduced by Crous et al. (2015b) to accommodate 

Macrodiplodiopsis and Pseudochaetosphaeronema. Species of Macrodiplodiopsidaceae have a 

cosmopolitan distribution on a wide range of plant hosts, encompassing endophytes, saprobes and 

plant pathogens (Zhang et al. 2016, Hyde et al. 2020b). Additionally, some species can even cause 

infections in humans (Ahmed et al. 2014). 
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Figure 10 ï Phragmocamarosporium ginkgonis (HKAS 131284, holotype). a Specimen.  

b, c Conidiomata on the host surface. d, e Sections of conidiomata. f Ostiole. gïi Conidiogenous 

cells with conidia. jïl Conidia. Scale bars: dïf = 20 ɛm, gïl = 10 ɛm. 

 

Pseudochaetosphaeronema Punith., Nova Hedwigia 31(1ï3): 126 (1979) 

MycoBank number: MB9562; Facesoffungi number: FoF08294 

Notes ï Pseudochaetosphaeronema was established by Punithalingam (1979), with  

P. larense as the type species. Pseudochaetosphaeronema is characterized by black obpyriform 

pycnidia with a long neck, hyaline and phialidic conidiophores, and unicellular subspherical to 

ellipsoidal conidia (Ahmed et al. 2014). Members of Pseudochaetosphaeronema have wide 

distribution on various substrates as saprobes, human pathogens or endophytes (Ahmed et al. 2014, 

Zhang et al. 2016, Li et al. 2023). 
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Figure 11 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, SSU, and tef1-

Ŭ) of Pseudochaetosphaeronema. The scale bar indicates 0.01 changes. The tree is rooted with 

Splanchnonema platani (CBS 222.37) (Pleomassariaceae, Pleosporales). The best ML tree with a 

final likelihood value of -8470.656 is presented. The alignment dataset comprises 14 taxa with 

3296 sites, including 492 distinct patterns, 160 singleton sites and 2815 constant sites. Ultrafast 

bootstrap values for the maximum likelihood analysis equal to or greater than 95% and posterior 

probability for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes. Novel 

isolates are shown in red. Isolates from type materials are in bold. 

 

Pseudochaetosphaeronema magnoliae N.I. de Silva, Lumyong & K.D. Hyde, Mycosphere 13(1): 

985 (2022)               Fig. 12 

MycoBank number: MB559518; Facesoffungi number: FoF10716 

Saprobic on dead Cycas revoluta. Asexual morph: Conidiomata 115ï135 ɛm high × 130ï145 

ɛm diam (x← = 124 × 137 ɛm, n = 10), solitary, raised, globose to subglobose, flat at the base, dark 

brown to black, conspicuous on the host surface, unilocular, ostiolate. Conidiomatal wall 20ï45 ɛm 

wide, composed of several layers of small, flattened, brown to dark brown pseudoparenchymatous 

cells, cells towards the inside lightly pigmented, arranged in a textura angularis. Conidiophores 

reduced to conidiogenous cells. Conidiogenous cell 7ï11.5 × 2ï4 ɛm diam (x← = 9 × 3 ɛm, n = 30), 

produced from inner stromatic tissue, monophialidic, enteroblastic, cylindrical or ampulliform, 

integrated, hyaline, smooth-walled. Conidia 10ï20 × 3ï4 ɛm (x← = 15 × 3.5 ɛm, n = 30), hyaline, 

cylindrical to fusoid, guttulate, solitary, smooth, thin-walled, straight to slightly curved, 2ï4-

septate, apex obtuse. Sexual morph: Undetermined. 

Known distribution ï China, Thailand 

Culture characteristics ï Colonies on PDA reaching 23 mm diam after 2 weeks at 25 °C, 

colonies from above: circular, margin entire, dense, slightly raised, grey; reverse: cream at the 

margin, black in the center.  

Material examined ï China, Sichuan Province, Chengdu city, University of Electronic 

Science and Technology of China, N 30°45'24'', E 103°55'54'', elevation 480 m, 12 June 2022, on 

living Cycas revoluta, W.H. Tian U07 (HUEST 23.0237), living culture UESTCC 23.0237. 

GenBank numbers ï ITS: OR887385, LSU: OR887096, SSU: OR933717, tef1-Ŭ: PP076820 

Notes ï Pseudochaetosphaeronema magnoliae was introduced by de Silva et al. (2022) from 

dead twigs of Magnolia candolli in China and Thailand. The present phylogenetic analyses indicate 

that our collection (UESTCC 23.0237) clustered with other isolates of P. magnoliae including type 

strain (MFLUCC 18-0707) (Fig. 11). The morphological characteristics of our isolate (UESTCC 



    1815 

23.0237) overlap with the type strain of P. magnoliae (MFLUCC 18-0707) in having 

monophialidic, enteroblastic, cylindrical or ampulliform, conidiogenous cells and hyaline, 

cylindrical to fusoid, guttulate, unicellular conidia (de Silva et al. 2022). Our isolate (UESTCC 

23.0237) also resembles P. magnoliae (CGMCC 3.24436) in the morphology of conidiomata, 

conidiogenous cells and conidia (Li et al. 2023). In the NCBI BLASTn search, the ITS, LSU, SSU 

and tef1-Ŭ sequences of our isolate (UESTCC 23.0237) matched with the type strain of  

P. magnoliae (MFLUCC18-0707) with 100% sequence identity (567/567 bp,) in ITS; 99% 

sequence identity (838/839 bp, gap: 1/839 bp) in LSU; 99% sequence identity (947/953 bp, gaps: 

5/953 bp) in SSU, and 100% sequence identity (879/879 bp, no gaps) in tef1-Ŭ. Therefore, we 

report our isolate as a new host record of P. magnoliae from Cycas revoluta in China. 

 

 
 

Figure 12 ï Pseudochaetosphaeronema magnoliae (HUEST 23.0237). a Specimen.  

b, c Conidiomata on the host surface. d Section of conidioma. e Conidioma wall.  
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fïh Conidiogenous cells with conidia. iïk Conidia. l Germinating conidium. m, n Culture 

characteristics. Scale bars: d = 20 ɛm, eïl = 10 ɛm. 

 

Melanommataceae G. Winter, Rabenh. Krypt. -Fl., Edn 2 (Leipzig) 1.2: 220 (1885) 

MycoBank number: MB80990; Facesoffungi number: FoF01023 

Notes ï Melanommataceae was established by Winter (1885) with the type genus 

Melanomma and is characterized by globose or depressed perithecial ascomata, bitunicate and 

fissitunicate asci, pigmented and phragmosporous ascospores (Barr 1990a, Zhang et al. 2012, Hyde 

et al. 2013). Members of this family are mostly saprobic and hyperparasitoid found on the twigs or 

bark of woody plants in both aquatic and terrestrial habitats. They are widespread in temperate and 

subtropical regions (Zhang et al. 2012, Hyde et al. 2013). 

 

 
 

Figure 13 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, SSU, rpb2 and 

tef1-Ŭ) of Melanommataceae. The scale bar indicates 0.01 changes. The tree is rooted with 

Pleomassaria siparia (CBS 279.74) (Pleomassariaceae, Pleosporales). The best ML tree with a 

final likelihood value of -14150.352 is presented. The alignment dataset comprises 38 taxa with 

4793 sites, including 922 distinct patterns, 176 singleton sites and 4044 constant sites. Ultrafast 

bootstrap values for the maximum likelihood analysis equal to or greater than 95% and posterior 

probability for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes. Novel 

isolates are shown in red. Isolates from type materials are in bold. 

 

Aposphaeria Sacc., Michelia 2 (no. 6): 4 (1880) 

MycoBank number: MB7198; Facesoffungi number: FoF00756 
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Notes ï Aposphaeria was circumscribed by Saccardo (1880), with A. pulviscula selected as 

the type species. The genus contains more than 200 taxa, but most have no molecular sequences 

and have not been re-studied (Sutton 1980). Based on phylogenetic analysis, de Gruyter et al. (2013) 

proposed that Aposphaeria is related to Melanommataceae, and Tian et al. (2015) accepted 

Aposphaeria as an independent genus in this family. Tibpromma et al. (2017) described the sexual 

morph of A. corallinolutea and suggested that Aposphaeria s. str. may not belong to 

Melanommataceae. In this study, Aposphaeria was confirmed to be a unique genus in the 

Melanommataceae based on morphological and phylogenetic analysis. Still, more sequence data 

collection is needed to confirm this taxonomic position. 

 

Aposphaeria sichuanensis W.H. Tian, K.D. Hyde & Maharachch., sp. nov.                           Fig. 14 

MycoBank number: MB851878; Facesoffungi number: FoF16272 

Etymology ï Named after the Sichuan Province, China, where the holotype was collected. 

Holotype ï HKAS 131990 

Saprobic on dead branch of unidentified wood. Sexual morph: Ascomata 220ï350 ɛm high × 

220ï395 ɛm diam (x← = 290 × 315 ɛm, n = 10), scattered or clustered in small to large groups, 

initially immersed, becoming erumpent to superficial, globose, black, subcarbonaceous. Peridium 

35ï95 ɛm (x← = 65 ɛm, n = 10), thick, composed of 11ï13 layers of textura globulosa and textura 

angularis, outer region heavily pigment cells, black to dark-brown, inner layer consisting of hyaline 

gelatinous cells, thin, merging with pseudoparaphyses. Hamathecium comprising numerous, long, 

1ï2.5 ɛm (x← = 1.6 ɛm, n = 30) wide, broad, transversely septate, branched, trabeculate 

pseudoparaphyses. Asci 100ï150 × 12ï15 ɛm (x← = 125 × 13 ɛm, n = 20), (4)ï8-spored, bitunicate, 

cylindrical, with club-shaped pedicel, apically rounded, with an ocular chamber up to 2.7ï4 ɛm 

wide. Ascospores 14ï22 × 6ï8.5 ɛm (x← = 18 × 8 ɛm, n = 30), overlapping uniseriate, hyaline, 

broadly fusiform, conical at the apex, 1-transversely septate, strongly constricted at the septa, with 

appendages wrapped around, wall smooth or rough, not uniform, indentations present when mature. 

Asexual morph: Undetermined. 

Culture characteristics ï Colonies on PDA reaching 19 mm diam after 10 days at 25 °C, 

colonies from above: irregular circular, margin entire, flat, dense, spreading, cottony, raised in 

centre, white; reverse: cream at the margin, black in the center.  

Material examined ï China, Sichuan Province, Dujiangyan City, Longchi National Forest 

Park, N 36°6ǋ58ǌ, E 103°33ǋ33ǌ, elevation 1168 m, 19 September 2022, on dead branch of 

unknown wood, W.H. Tian sarah70_4 (HKAS 131990, holotype), ex-type CGMCC 3.25699 = 

UESTCC 23.0292. 

GenBank numbers ï ITS: PP294646, LSU: PP213253, SSU: PP213257, rpb2: PP213053, 

tef1-Ŭ: PP213052 

Notes ï Our collection (UESTCC 23.0292) formed a distinct clade in the phylogenetic tree as 

a sister to the Aposphaeria corallinolutea (Fig. 13). Aposphaeria corallinolutea (MFLU 15-2752) 

shares similar morphological characteristics with our collection (UESTCC 23.0292) in having (4)ï

8-spored, bitunicate, cylindrical, apically rounded asci with an ocular chamber and long, broad, 

transversely septate, branched, trabeculate pseudoparaphyses in the hamathecium (Tibpromma et 

al. 2017). However, A. sichuanensis (UESTCC 23.0292) exhibits distinct differences from  

A. corallinolutea (MFLU 15-2752), primarily in its peridium, which is composed of textura 

globulosa and textura angularis and lacks ostioles. Furthermore, A. sichuanensis has comparatively 

thinner ascospores (6ï8.5 ɛm). In contrast, A. corallinolutea (MFLU 15-2752) features a peridium 

composed solely of textura angularis, includes a central ostiole, and possesses wider ascospores 

(7ï11 ɛm) (Tibpromma et al. 2017). Comparisons of the ITS, LSU, SSU, rpb2 and tef1-Ŭ 

sequences data between A. corallinolutea (MFLU 15-2752) and A. sichuanensis (UESTCC 

23.0292) show 98.71% sequence identity (458/464 bp, gaps: 1/464 bp) in ITS, 98.95% sequence 

identity (752/760 bp, no gaps) in LSU, 99.18% sequence identity (963/971 bp, gaps: 6/971bp) in 

SSU, 94.15% sequence identity (708/752 bp, no gaps) in rpb2, and 99.10% sequence identity 
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(663/669 bp, no gaps) in tef1-Ŭ. Based on its morphological characteristics and phylogenetic 

analysis results, we identified A. sichuanensis as a new species. 

 

 
 

Figure 14 ï Aposphaeria sichuanensis (HKAS 131990, holotype). a Specimen. b, c Ascomata on 

natural substrates. d, f Horizontal section of an ascomata on natural substrates. e Vertical section of 

ascomata. g Ascomata wall. h Apex of an ascus. i Asci and paraphyses. j Germinating ascospore.  

k, l Ascospores. m, n Culture characteristics. Scale bars: e, f = 100 ɛm, g, iïl = 10 ɛm, h = 20 ɛm. 
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Camposporium Harkn., Bull. Calif. Acad. Sci. 1(no. 1): 37 (1884) 

MycoBank number: MB7479; Facesoffungi number: FoF08296 

Notes ï Camposporium was introduced by Harkness (1884) and characterized by effuse, 

cottony, greyish brown, velvety colonies, mononematous conidiophores, monoblastic, terminal 

conidiogenous cells and holoblastic, solitary, dry, aerogenous conidia. Camposporium had a close 

relationship with Fusiconidium. Hyde et al. (2020a) reported that Camposporium and Fusiconidium 

grouped within Melanommataceae based on LSU, SSU, ITS, and tef1-Ŭ sequence data. Based on 

the morphological and phylogenetic evidence, Koukol & Delgado (2021) proposed that 

Fusiconidium was synonymous with Camposporium. 

 

 
 

Figure 15 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, SSU, rpb2 and 

tef1-Ŭ) of Camposporium. The scale bar indicates 0.01 changes. The tree is rooted with Sarimanas 

shirakamiense (HHUF 30454) (Melanommataceae, Pleosporales). The best ML tree with a final 

likelihood value of -8942.457 is presented. The alignment dataset comprises 20 taxa with 4359 sites 

including 416 distinct patterns, 263 singleton sites and 3939 constant sites. Ultrafast bootstrap 

values for the maximum likelihood analysis equal to or greater than 95% and posterior probability 

for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes. Novel isolates are 

shown in red. Isolates from type materials are in bold. 

 

Camposporium pini W.H. Tian, K.D. Hyde & Maharachch., sp. nov.       Fig. 16 

MycoBank number: MB854680; Facesoffungi number: FoF16273 

Etymology ï The epithet refers to Pinus sp., the host plant of the fungi. 

Holotype ï HKAS 134910 

Saprobic on dead branchs of pinus sp. Asexual morph: Hyphomycetes. Colonies on the 

natural substratum effuse, miunute, black. Mycelium superficial, composed of septate, unbranched, 

smooth, brown to dark brown hyphae. Conidiophores 95ï180 ɛm long × 7ï11 ɛm width (x← = 130 × 

9 ɛm, n = 20), macronematous, mononematous, unbranched, erect, straight or flexuous, dark brown, 



    1820 

septate, thick-walled, smooth, paler towards the apex, cylindrical, with 4ï12-septate. 

Conidiogenous cells enteroblastic, percurrently proliferating, cylindrical, pale brown to dark brown, 

thin-walled, smooth. Conidia 27ï50 ɛm long × 10ï14 ɛm wide (x← = 43 × 13 ɛm, n = 35), 

acrogenous, straight or slightly curved, fusiform to ellipsoidal with round at the apex and truncate 

base, with 4ï8-septate, pale brown to dark brown, light colored and obtuse at the apex, with 

broadly truncate at the base. Conidial secession rhexolytic. Sexual morph: Undetermined. 

Culture characters ï Colonies on PDA reaching 19 mm diam after 27 days at 25 °C, colonies 

from above: white, circular, dense, fluffy appearance, with denser mycelium at the center, slightly 

raised in centre; colonies from the below: black in the centre, dark brown in the margin, and 

producing a ring of brown pigment around the colony in the culture. 

Material examined ï China, Sichuan Province, Neijiang City, Songlin Village, N 29°32'19'', 

E 105°9'28'', elevation 373 m, 1 April 2023, decaying branches of Pinus sp., W.H. Tian SLC46_1 

(HKAS 134910, holotype), ex-type CGMCC 3.27521 = UESTCC 24.0124; ibid., Chengdu City, 

Swan Forest Farm, N 31°16'19'', E 103°56'59'', elevation 1352 m, 26 May 2023, decaying branches 

of Cryptomeria japonica, W.H. Tian TELC17 (UESTCC 24.0123). 

GenBank numbers ï HKAS 134910 = ITS: PP740383, LSU: PP740389, SSU: PP740395, 

rpb2: PP830728, tef1-Ŭ: PP776571; HUEST 24.0141 = ITS: PP740384, LSU: PP740390, SSU: 

PP740396, rpb2: PP830729, tef1-Ŭ: PP776572. 

Notes ï According to the multi-locus phylogeny, our collections (UESTCC 24.0124 and 

UESTCC 24.0123) constitute an independent clade sister to Camposporium valdivianum (Fig. 15). 

Morphologically, our collections differ from C. valdivianum by the longer conidiophores (95ï180 

ɛm vs. 91ï114 ɛm) and more septate conidiophores (4ï12-septate vs. 7ï9-septate) (Li et al. 2017). 

Moreover, there are differences in their conidia morphology; the conidia of C. valdivianum have 

obvious contraction at the transverse septate, while the conidia walls of our collections are smooth 

(Li et al. 2017). Since the species of C. valdivianum lacked ITS sequence data, we compared base 

pair differences of the LSU, SSU, tef1-Ŭ, and rpb2 gene between our collection (UESTCC 24.0124) 

and the type strain of C. valdivianum (MFLUCC 14-0434). The results showed 100% sequence 

identity in LSU, 3/989 bp differences (1%, 2/989 bp) in SSU, 7/839 bp differences (1%, no gaps) in 

tef1-Ŭ, and 10/784 bp differences (2%, no gaps) in rpb2. Based on their different morphological 

characteristics, we propose Camposporium pini as a novel species from Pinus sp. and Cryptomeria 

japonica in China. 

 

Nigrogranaceae Jaklitsch & Voglmayr, Stud. Mycol. 85: 54 (2016) 

MycoBank number: MB817780; Facesoffungi number: FoF08317 

Notes ï Nigrogranaceae was established by Jaklitsch & Voglmayr (2016) to accommodate 

the type genus Nigrograna. Members of Nigrogranaceae are saprobic, endophytic or pathogenic, 

commonly found on plant tissues and occasionally infecting humans (de Gruyter 2012, Tibpromma 

et al. 2017, KolaŚ²k 2018, Zhao et al. 2018). Species of this family are widely distributed, especially 

prevalent in aquatic, terrestrial and marine habitats (Hyde et al. 2017, Tibpromma et al. 2017, 

Dayarathne et al. 2020). 

 

Nigrograna Gruyter, Verkley & Crous, Stud. Mycol. 75: 31 (2012) 

MycoBank number: MB564794; Facesoffungi number: FoF08318 

Notes ï Nigrograna is the only genus in the family Nigrogranaceae and was first introduced 

by de Gruyter in 2012 to describe the human pathogen, N. mackinnonii (de Gruyter 2012, Zhang et 

al. 2020). Members of Nigrograna are characterized by black ascomata, clavate, short pedicellate 

asci and pale to chocolate brown, asymmetric, fusoid to narrowly ellipsoid, septate ascospores. This 

genus is reported as endophytes, saprobes, or pathogens and widely distributed around the world 

(Jaklitsch & Voglmayr 2016, Tibpromma et al. 2017, KolaŚ²k 2018, Zhao et al. 2018, Dong et al. 

2020, Zhang et al. 2020). 
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Figure 16 ï Camposporium pini (HKAS 134910, holotype). a Specimen. bïd Colonies on dead 

branch of pinus sp. eïg, j Conidiophores and conidiophore bearing conidia. h, i Culture 

characteristics. kïm Conidia. n Germinating conidia. Scale bars: eïg, j, n = 20 ɛm, kïm = 10 ɛm. 

 

Nigrograna locuta-pollinis F. Liu & L. Cai, Mycosphere 9(6): 1097 (2018)      Fig. 18 

MycoBank number: MB824507; Facesoffungi number: FoF05223 

Saprobic on dead stems of Cycas revoluta. Asexual morph: Conidiomata 180ï190 ɛm high × 

180ï280 ɛm diam (x← = 185 × 233 ɛm, n = 10), immersed, only ostioles visible at the surface of the 

host, solitary, raised, globose to subglobose, dark brown to black, multilocular, ostiolate. 

Conidiomatal wall 15 × 40 ɛm (x← = 25 ɛm, n = 20) wide, composed of several layers of dark 

brown, compressed pseudoparenchymatous cells arranged in a textura angularis. Conidiophores 

reduced to conidiogenous cells. Conidiogenous cells 5.5ï13 × 2ï4.5 ɛm (x← = 8.5 × 3.3 ɛm, n = 30), 



    1822 

enteroblastic, annellidic, integrated, hyaline, ampulliform to subcylindrical, or obclavate, smooth-

walled. Conidia 3ï5 × 2ï3 ɛm (x← = 4 × 2.6 ɛm, n = 30), hyaline, solitary, smooth, aseptate, 

guttulate, broadly ellipsoidal, verruculose with age, with rounded to obtuse apex, thick-walled. 

Sexual morph: Undetermined. 

Known distribution ï China, South Korea 

Culture characteristics ï Colonies on PDA reaching 21 mm diam after 10 days at 25 °C, 

colonies from above: grey at the centre, creamy white until margin, hyaline mycelia at the entire 

edge, dense, fluffy, and circular, colonies from below: black at the centre, becoming dark-

olivaceous brown, and creamy white towards the edge. 

 

 
 

Figure 17 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, SSU, rpb2 and 

tef1-Ŭ) of Nigrograna. The scale bar indicates 0.03 changes. The tree is rooted with 

Occultibambusa bambusae (MFLUCC 13-0855) (Occultibambusaceae, Pleosporales). The best ML 
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tree with a final likelihood value of -17075.862 is presented. The alignment dataset comprises 44 

taxa with 4374 sites, including 1165 distinct patterns, 253 singleton sites and 3421 constant sites. 

Ultrafast bootstrap values for the maximum likelihood analysis equal to or greater than 95% and 

posterior probability for Bayesian analysis equal to or greater than 0.95 are indicated at the nodes. 

Novel isolates are shown in red. Isolates from type materials are in bold. 

 

Material examined ï China, Sichuan Province, Chengdu City, University of Electronic 

Science and Technology of China, N 30°45'24'', E 103°55'54'', elevation 480 m, 12 June 2022, on 

dead stems of Cycas revoluta, W.H. Tian U08_2 (HUEST 23.0238), living culture UESTCC 

23.0238. 

GenBank numbers ï ITS: OR887383, LSU: OR887094, tef1-Ŭ: PP076821 

Notes ï Zhao et al. (2018) first isolated the Nigrograna locuta-pollinis from hive-stored 

pollen but it proved sterile in culture. Therefore, based on molecular and phylogenetic analyses, 

Zhao et al. (2018) introduced the isolate CGMCC 3.18784 as the type strain of N. locuta-pollinis. 

Multi -locus analyses of combined ITS, LSU, SSU, rpb2 and tef1-Ŭ sequence data showed that our 

strain (UESTCC 23.0238) clusters with the type strain of N. locuta-pollinis (CGMCC 3.18784) and 

N. locuta-pollinis (LC 11690) (Fig. 17). Sequence comparison for the ITS, LSU and tef1-Ŭ region 

between N. locuta-pollinis (CGMCC 3.18784) and our isolate (UESTCC 23.0238) showed 99.59% 

sequence identity (481/483 bp, no gaps) in ITS, 99.76% sequence identity (832/834 bp, 1bp gap) in 

LSU, and 99.9% sequence identity (976/977 bp, 1bp gap) in tef1-Ŭ. Sequence comparison for the 

ITS and LSU region between N. aquatica (MFLUCC 17-2318) and our isolate (UESTCC 23.0238) 

showed 98.74% (470/476 bp, 1bp gap) and 99.39% (817/822 bp, no gaps) base pair sequence 

identity (Dong et al. 2020). Hence, we document our isolate as a novel host record of N. locuta-

pollinis from Cycas revoluta in China, and this is the first asexual morphological description and 

illustrations of this species. 

 

Roussoellaceae Jian K. Liu, Phook., D.Q. Dai & K.D. Hyde, Phytotaxa 181(1): 7 (2014) 

MycoBank number: MB804651; Facesoffungi number: FoF08360 

Notes ï The family Roussoellaceae was established by Liu et al. (2014) to accommodate 

three genera, Neoroussoella, Roussoellopsis and the type genus Roussoella. It is a well-resolved 

family in the Pleosporales. Roussoellaceae species are saprophytic in a variety of hosts from 

terrestrial plants, including bamboo, palms and mangrove trees (Dai et al. 2017, Devadatha et al. 

2018, Jiang et al. 2019). 

 

Xenoroussoella Mapook & K.D. Hyde, Fungal Diversity 101: 93 (2020) 

MycoBank number: MB557367; Facesoffungi number: FoF07822 

Notes ï Mapook et al. (2020) introduced the genus Xenoroussoella and described the sexual 

morph of the type strain X. triseptata (MFLUCC 17-1438) found in dead stems of Chromolaena 

odorata in Thailand. The genus is characterized by immersed, solitary, globose to subglobose 

ascomata, with protruding ostiolar neck, cylindric-clavate to clavate asci, and brown to dark brown, 

ellipsoid to obovoid, 3-septate ascospores (Mapook et al. 2020). Phylogenetic analysis based on the 

combined dataset of ITS, LSU, tef1-Ŭ and rpb2 genes revealed that Xenoroussoella forms a 

separate branch and groups with Pseudoroussoella species. 

 

Xenoroussoella triseptata Mapook & K.D. Hyde, Fungal Diversity 101: 95 (2020)                Fig. 20 

MycoBank number: MB557368; Facesoffungi number: FoF07823 

Saprobic on dead stems of Cycas revoluta. Asexual morph: Coelomycetes. Conidiomata 

100ï155 ɛm high × 110ï290 ɛm diam (x← = 130 × 215 ɛm, n = 10), pycnidial, solitary to 

gregarious, multi-locular, dark brown to black, immersed under a clypeus, slightly raised, becoming 

erumpent at maturity, ostiolate. Ostioles 20 ɛm high, 18 ɛm wide, central, black. Conidiomatal wall 

18ï40 ɛm (x← = 27, n = 20) wide, composed of thick-walled, dark brown cells of textura angularis; 

inner layer thin, hyaline. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 3.3ï7 
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× 2.7ï4.7 ɛm (x← = 5 × 3.7 ɛm, n = 30), phialidic, ampulliform to cylindrical, hyaline, smooth-

walled. Conidia 2.5ï4.5 × 2ï2.7 ɛm (x← = 3.7 × 2.3 ɛm, n = 30), initially hyaline, becoming pale 

brown when mature, ellipsoidal, straight, both ends broadly rounded, aseptate, smooth-walled. 

Sexual morph: Undetermined. 

 

 
 

Figure 18 ï Nigrograna locuta-pollinis (HUEST 23.0238). a Specimen. b, c Conidiomata on the 

host surface. d, e Vertical sections of conidiomata. f Conidioma wall, gïi Conidiogenous cells with 

conidia. j, k Conidia. l Germinating conidium. m, n Culture characteristics. Scale bars: e = 20 ɛm, 

fïi, l = 10 ɛm, j, k = 5 ɛm. 

 

Known distribution ï China (this study), South Korea, Thailand 

Culture characteristics ï Colonies on PDA reaching 44 mm diam after 10 days at 25 °C, 

colonies from above: white, circular, dense, fluffy appearance, slightly raised at the centre; colonies 

from the reverse: black at the centre, becoming dark-olivaceous brown, cream at the margin. 
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Material examined ï China, Sichuan Province, Chengdu City, Xiyuan Avenue, N 30°52'51'', 

E 103°43'51'', elevation 595 m, 8 December 2022, on dead stems of Cycas revoluta, W.H. Tian 

XY24_2 (HUEST 23.0244), living culture UESTCC 23.0244; ibid., University of Electronic 

Science and Technology of China, N 30°45'24'', E 103°55'54'', elevation 480 m, 12 June 2022, on 

dead stems of Cycas revoluta, W.H. Tian U08_3 (HUEST 23.0239), living culture UESTCC 

23.0239. 

GenBank numbers ï UESTCC 23.0244 = ITS: OR887388, LSU: OR887099, rpb2: 

PP076813, tef1-Ŭ: PP076825; UESTCC 23.0239 = ITS: OR887386, LSU: OR887097 

Notes ï Based on the multi-locus phylogeny, de Silva et al. (2022) introduced an asexual 

morph of X. triseptata (MFLUCC 21-0197) from dead twigs of Anomianthus dulcis and Desmos 

chinensis in Thailand. Multi-locus phylogeny indicates that our collections nest with X. triseptata 

group with 100% ML, 1.00 PP statistical support (Fig. 19). The BLASTn searches of the ITS, LSU, 

rpb2 and tef1-Ŭ sequence of our strain (UESTCC 23.0244) and the type strain of X. triseptata 

(MFLUCC 17-1438) showed 99.21% sequence identity (503/507 bp, no gaps) in ITS, 100% 

sequence identity in LSU, 99.83% sequence identity (578/579 bp, no gaps) in rpb2, and 99.2% 

sequence identity (873/880 bp, 3 bp gaps) in tef1-Ŭ (Mapook et al. 2020). In addition, as 

morphological characteristics examined largely overlapped with X. triseptata (MFLUCC 21-0197) 

(de Silva et al. 2022), we report our collections as a new host record of X. triseptata from Cycas 

revoluta. This is the first time X. triseptata has been reported from China. 

 

 
 

Figure 19 ï Phylogram of the best ML tree based on a combined dataset (ITS, LSU, rpb2 and tef1-

Ŭ) of Roussoellaceae. The scale bar indicates 0.01 changes. The tree is rooted with Torula 
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hollandica (CBS 220.69) (Torulaceae, Pleosporales). The best ML tree with a final likelihood value 

of -22830.517 is presented. The alignment dataset comprises 54 taxa with 3302 sites, including 

1331 distinct patterns, 286 singleton sites and 2164 constant sites. Ultrafast bootstrap values for the 

maximum likelihood analysis equal to or greater than 95% and posterior probability for Bayesian 

analysis equal to or greater than 0.95 are indicated at the nodes. Novel isolates are shown in red. 

Isolates from type materials are in bold. 

 

 
 

Figure 19 ï Continued. 

 

Thyridariaceae Q. Tian & K.D. Hyde, in Hyde et al., Fungal Diversity 63: 254 (2013) 

MycoBank number: MB805172; Facesoffungi number: FoF08374 

Notes ï Thyridariaceae was proposed by Hyde et al. (2013) to accommodate the genus 

Thyridaria. There are eight genera accommodated in Thyridariaceae: Chromolaenomyces, 

Cycasicola, Liua, Parathyridaria, Parathyridariella, Pseudothyridariella, Thyridaria and 

Thyridariella (Wijayawardene et al. 2022a). 

 

Thyridaria Sacc., Grevillea 4(no. 29): 21 (1875) 

MycoBank number: MB805172; Facesoffungi number: FoF08375 

Notes ï Thyridaria was introduced by Saccardo (1875) and typified by T. broussonetiae. 

Thyridaria was characterized by aggregated perithecia and orvalsoid stromata (Jaklitsch & 

Voglmayr 2016). The members of this genus are mostly saprobes on a diverse range of plant 

substrates (Hongsanan et al. 2020, Hyde et al. 2013, Jaklitsch & Voglmayr 2016). Only five species 

have sequence data in GenBank. 



    1827 

 
 

Figure 20 ï Xenoroussoella triseptata (HUEST 23.0244). a Specimen. b, c Conidiomata on the 

host surface. d, e Sections of conidiomata. f Conidioma wall. gïi Conidiogenous cells with conidia. 

j, k Conidia. l Germinating conidium. m, n Culture characteristics. Scale bars: d, e = 20 ɛm, fïl = 

10 ɛm. 

 

Thyridaria pini W.H. Tian, K.D. Hyde & Maharachch., sp. nov.        Fig. 22 

MycoBank number: MB854681; Facesoffungi number: FoF16274 

Etymology ï The epithet refers to Pinus sp., the host plant of the fungi. 

Holotype ï HKAS 134911 

Saprobic on dead branch of pinus sp. Asexual morph: Conidiomata 128ï285 ɛm diam × 85ï

275 ɛm high (x← = 200 × 185 ɛm, n = 15), black, scattered to aggregated, depressed globose to 

subglobose, variable in size and appearance depending on the specimen, immersed in bark and 

wood. Ostiole 67ï86 ɛm diam × 28ï97 ɛm high (x← = 78 × 67 ɛm, n = 15) central papillate, black, 

short. Conidiomatal wall 7ï54 ɛm wide, composed of two layers, with outer stratum comprising 

pale brown to brown, compressed, thick-walled cells of textura angularis, fused with the host 


