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Abstract 

Endophytic fungi, a subject of increasing interest among researchers, possess the unique ability 

to produce a diverse array of compounds with significant biological activities, including anti-tumor, 

anti-bacterial, anti-viral, and anti-oxidant effects. What sets these fungi apart is their capacity to 

synthesize compounds that are identical or similar to those found in their host plants. This intriguing 

characteristic has made endophytic fungi in medicinal plants a key area of scientific exploration. Our 

current study, a pioneering systematic investigation of endophytic fungi associated with medicinal 

ferns in Guizhou Province, China, is the first in a series focusing on the morpho-molecular taxonomy 
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of culturable endophytic fungi associated with Dicranopteris species. We isolated 84 endophytic 

fungal strains from various tissues and identified them as 59 distinct species based on both 

morphological characteristics and multi-locus phylogenetic analysis. A new family, 

Massicellisporaceae, three new genera viz. Massicellispora, Miniglobosispora, and 

Pseudopopulomyces, and 24 new species viz. Amorocoelophoma dicranopterisis, Arxiella ellipsoidea, 

Castanediella dicranopteridis, Cladophialophora globosa, Colletotrichum dicranopterisis, C. 

guttulatisporum, Dactylonectria dicranopteridis, Diaporthe dicranopteridis, Geniculoseta 

dicranopteridis, Hypoxylon dicranopteridis, Ilyonectria dicranopteridis, Massicellispora 

dicranopteris, M. globosa, Miniglobosispora guizhounises, Neopestalotiopsis dicranopteridis, 

Nigrospora dicranopteridis, Periconia dicranopterisis, Pezicula dicranopteridis, Pseudodactylaria 

dicranopteridis, Omnidemptus dicranopteridis, Pseudopopulomyces dicranopteridis, 

Sphaerostilbella dicranopteridis, Trichocladium dicranopteridis, and Verruconis hyalina are 

introduced. Additionally, 35 new host or geographical records are reported. Several species are also 

re-evaluated: Diaporthe hainanensis and D. harriottiae are synonymized under D. arecae, 

Colletotrichum juglandis is synonymized as C. simulanticitri, while, C. gracile, C. oblongisporum, 

and C. nullisetosum are consolidated into a single species, as C. jiangxiense, and Cashiella sticheri 

was transferred to Pezicula as P. sticheri based on morphological and phylogenetic evidence. 

Descriptions, illustrations, and phylogenetic analysis results are provided for all species introduced 

in this study. A checklist of fungi associated with Dicranopteris is also included. This study enhances 

our understanding of the diversity of endophytic fungi associated with medicinal Dicranopteris and 

lays a foundation for future research into their ecological roles and pharmacological potential. 
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INTRODUCTION 

Endophytic fungi inhabit healthy plant tissues without causing any visible disease symptoms, 

often forming a mutualistic relationship with their hosts (Petrini 1990, Saikkonen et al. 1998, 

Azevedo et al. 2000, Saikkonen et al. 2004). These fungi occupy a unique ecological niche, residing 

within plants for extended periods and relying on nutrient extraction from the host to support their 
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growth (Abeywickrama et al. 2023). In return, they produce specific metabolites that not only 

promote plant growth and development and enhance resistance to both biotic and abiotic stresses 

(Gao et al. 2010, Bhardwaj et al. 2014, Fontana et al. 2021, Poveda et al. 2021). One particularly 

important role of endophytic fungi is their ability to synthesize bioactive metabolites within the host, 

which can significantly influence the quality of medicinal plants (Jia et al. 2016). In recent years, 

researchers have isolated secondary metabolites from the endophytic fungi of various medicinal 

plants that are either identical or closely related to those produced by their hosts (Zhao et al. 2010, 

2011, Kusari et al. 2013, Palanichamy et al. 2018), such as yew (Stierle et al. 2000, Tayung et al. 

2011, Rivera-Ordu¶a et al. 2011, Somjaipeng et al. 2015, Khan et al. 2022). This discovery has 

greatly expanded the potential of natural pharmaceutical resources. Moreover, the remarkable 

biological diversity of endophytic fungi enables them to produce a wide array of structurally diverse 

secondary metabolites with various bioactivities, including anti-bacterial, anti-tumor, stress 

resistance, insecticidal, immune-regulating, immunomodulatory, and anti-viral properties (Schulz et 

al. 2002, Kaul et al. 2012, Patil et al. 2016, Ratnaweera et al. 2017, Meena et al. 2019, Ancheeva et 

al. 2020). These compounds constitute a vast natural product library that continues to inspire and 

drive pharmaceutical innovation (Patil et al. 2016, Uzma et al. 2019). 

Endophytes, with their remarkable adaptability, exhibit a range of behaviors, including saprobic 

and pathogenic, and may shift between these roles depending on environmental conditions and host 

interactions (Sturz et al. 2000, Newsham et al. 2011, De Silva et al. 2017, Bhunjun et al. 2024). Under 

specific environmental or physiological stresses, endophytes can transition from beneficial symbionts 

to pathogens or saprobes (Fisher & Petrini 1992, Promputtha et al. 2007, Hil§rio & Gon­alves 2023, 

Wang et al. 2024). As saprobes, they decompose dead or decaying organic matter, particularly after 

host tissue senescence, thereby recycling nutrients back into the ecosystem (Promputtha et al, 2007, 

Rodriguez et al. 2008). Conversely, endophytes may adopt a pathogenic role when the host plant 

experiences stress, such as nutrient deficiency or drought, enabling them to proliferate within plant 

tissues and potentially cause disease symptoms (Newsham et al. 2011). This function is driven by a 

combination of environmental triggers and complex and intriguing genetic interactions between the 

host and the endophyte (Photita et al. 2004, Promputtha et al. 2007, Hardoim et al. 2015). For example, 

Neotyphodium species typically maintain a mutualistic relationship with grasses, but can become 

harmful under stressful conditions (Yao & Liu 2012). This remarkable adaptability enables 

endophytes to alternative between beneficial and harmful states, allowing them to occupy diverse 

ecological niches and respond dynamically to changes in their environment. 

In recent years, the diversity of endophytic fungi associated with medicinal plants has become 

a major focus of research; numerous studies have been conducted on endophytes from various 

medicinal species (Huang et al. 2008, de Siqueira et al. 2011, Bhagat et al. 2012, Mishra et al. 2021, 

Hussein et al. 2024). As a novel type of microbial resource, endophytes offer unique opportunities 

for the discovery of new bioactive compounds (Schulz et al. 2002, Kumar et al. 2012, Liu et al. 2018, 

Ancheeva et al. 2020). Through in-depth studies of plant endophytes, researchers are not only 

identifying new anti-bacterial agents effective against drug-resistant bacteria and discovering 

valuable natural products such as anti-tumor compounds, but also addressing broader challenges such 

as the scarcity of medicinal plant resources and the long growth cycles of these plants (Jia et al. 2016). 

Therefore, harnessing the symbiotic relationship between endophytes and host plants by isolating 

and screening strains that produce highly active compounds from abundant plant resources has 

become an important strategy for developing new drugs that are low in toxicity, environmentally 

friendly, and highly effective. This approach enriches the natural drug reservoir and addresses the 

issue of limited medicinal plant resources. 
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Dicranopteris is one of the medically important ferns known for its significant pharmacological 

properties (Li et al. 2006, 2007, Zakaria et al. 2008, Chen et al. 2014, Thomas et al. 2023). The genus 

belongs to the family Gleicheniaceae, comprises 12 species (Yang et al. 2021) and is widely 

distributed in tropical and subtropical regions around the world (Zhao et al. 2012, Xu et al. 2014, 

Yang et al. 2021). Dicranopteris is drought-resistant, highly tolerant of acidic conditions, extremely 

adaptable to its environment, and often grows spontaneously. It serves as an indicator plant for acidic 

soil and contributes and plays a role in maintaining soil and water quality. Dicranopteris is rich in 

active compounds such as flavonoids, terpenes, saponins, phenolic derivatives, and polysaccharides, 

which exhibit various pharmacological activities including anti-oxidant, anti-cancer, anti-bacterial, 

anti-inflammatory, anti-HIV, and analgesic properties (Li et al. 2006, 2007, Zakaria et al. 2006, 2011, 

Chen et al. 2014, Kale 2015, Aboshoufa et al. 2019, Baharuddin et al. 2021, Thomas et al. 2023). 

Dicranopteris holds significant therapeutic value and is traditionally used to promote blood 

circulation, stop bleeding, clear internal heat, promote diuresis, and reduce edema (Li et al. 2006, 

2007, Zakaria et al. 2006, 2008, Kale 2015). Although, current research on Dicranopteris focuses 

primarily on its ecological and pharmacological properties, studies on its associated endophytic fungi 

remain limited (Kirschner & Liu 2014, Kirschner & Wang 2015, Guatimosim et al. 2016, Zhang et 

al. 2023a, Chen et al. 2024). 

Guizhou Province, located in the southeast part of southwest China on the eastern side of the 

Yunnan-Guizhou Plateau, is one of the richest regions in China for fern diversity (Wang & Wang 

2001, 2003). The province experiences a warm and humid climate, with rain and heat occurring in 

the same season, typical of a subtropical humid monsoon environment. These unique geographical 

and climatic conditions promote fern growth, with Dicranopteris being the most abundant fern in 

Guizhou. A total of 429 species of medicinal ferns, distributed in 48 families and 126 genera, have 

been reported in the province. Additionally, within the region, several new species of ferns have been 

discovered in karst microhabitats, such as caves, cliffs, and cracks (Lu et al. 2017, 2019, Zhang et al. 

2019a). Endophytic fungi associated with medicinal plants found in karst microhabitats have likely 

evolved a distinct secondary metabolic network, different from common environmental fungi, 

through long-term co-evolution with their hosts (Tan et al. 2021, Zhou et al. 2022). However, prior 

to this study, no systematic investigations had been conducted on the diversity of endophytic fungi 

associated with medicinal ferns in Guizhou Province, China.  

This study aims to systematically investigate the diversity of endophytic fungi associated with 

medicinal ferns, with a particular focus on three species of Dicranopteris viz. D. ampla, D. linearis, 

and D. pedata, which are widely distributed in Guizhou and are rich in active substances with 

potential for producing novel structural compounds. The objectives of this study are as follows: 1) to 

investigate the diversity of endophytic fungi associated with Dicranopteris in Guizhou Province; 2) 

to describe novel species, with illustrations and comparisons to similar species; 3) to collect cultures 

of endophytic fungi for further screening of novel bioactive compounds. 

 

MATERIALS AND METHODS 

 

Sample collection 

Fresh healthy plant tissues such as leaves, rhizomes, roots, and stems of Dicranopteris pedata, 

D. linearis, and D. pedata were collected from Guizhou Province, China. After associated metadata 

such as date, locality, and host were noted (Rathnayaka et al. 2024), materials were kept in Ziplock 

bags and taken to the laboratory. Fungal isolation was carried out within 24 hours of collection. 
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Isolation of fungal endophytes 

Tissues (leaves, stems, rhizomes, and roots) were washed with running tap water and surface 

sterilized to eliminate epiphytic microorganisms in a benchtop by immersing them in 75% (v/v) 

ethanol for 1ï3 min (ca. 1 min for leaves and stems; ca. 3 min for rhizomes and roots, then rinsing 

with sterilized distilled water for 2 min, then soaked with10% (v/v) NaClO for 0.5ï2 min (ca. 0.5 

min for leaves and stems; ca. 2 min for rhizomes and roots), and finally rinsing with sterile distilled 

water three times continuously. Materials were dried on sterilized filter papers and then cut into small 

cubes (ca. 3 mm in length of segments) and placed on fresh potato dextrose agar (PDA) containing 

antibiotic (50 ɛg/mL penicillin). Samples were incubated in a constant temperature incubator (25 ÁC). 

The plates were observed daily, and mycelia from the edge of fungal colonies were transferred to 

fresh PDA to obtain pure cultures. The specimens of dry cultures were deposited at the herbarium of 

the Cryptogams Kunming Institute of Botany Academia Sinica (KUN-HKAS) and the Guizhou 

Academy of Agriculture Sciences (Herb. GZAAS). Living cultures were deposited at the Kunming 

Institute of Botany Culture Collection (KUNCC) and Guizhou Culture Collection (GZCC). 

 

Morphological study 

The pure cultures were grown on PDA in a constant temperature incubator (26 ÁC) and observed 

every five days. Culture characteristics, such as size, shape, colour, and texture, were recorded and 

examined using a stereomicroscope (SMZ168-BL, Motic, China). Micro-morphological 

characteristics were photographed using an ECLIPSE Ni-U compound microscope (Nikon, Japan) 

fitted with an EOS 90D digital camera (Canon, Japan) fitted on to an ECLIPSE Ni-U compound 

microscope (Nikon, Japan). Measurements of morphological characteristics (conidiomata, 

conidiogenous cells, conidia, and mycelia) were made with the TarosoftÈ Image Frame Work. 

Figures and the photo plates were processed by Adobe Illustrator CS6 (Adobe Systems, USA).  

 

DNA extraction, PCR amplification, and sequencing 

Fresh fungal mycelia were scraped with sterilized scalpels. Genomic DNA was extracted by the 

Biospin Fungus Genomic DNA Extraction Kit (BioFlux, China), following the manufacturerôs 

protocol. The primers are summarized in Table 1. The amplification reactions were performed in 25 

ɛL of PCR mixtures containing 12.5 ɛL of 2ĬPower Taq PCR Master Mix (a premix and ready-to-

use solution, including 0.1 Units/ɛL Taq DNA Polymerase, 500 ɛm dNTP Mixture each (dATP, dCTP, 

dGTP, dTTP), 20 mM Tris-HCl pH 8.3, 100 Mm KCl, 3 mM MgCl2, stabilizer and enhancer), 1 ɛL 

of each primer, 1 ɛL DNA template and 9.5 ɛL nuclease-free water. PCR amplification was confirmed 

on 1% agarose electrophoresis gels stained with ethidium bromide. The PCR products were purified 

and sequenced with the same primers at TsingKe Biological Technology (Kunming) Co., China. 

 

Table 1 Information on loci and primers used in this study 

 

Loci   
Primer 

pairs 
Sequences of primers (5'-3ô) References 

ITS ITS5 
GGAAGTAAAAGTCGTAACAA

GG 
White et al. (1990) 

 ITS4 TCCTCCGCTTATTGATATGC  

LSU LR0R ACCCG TGAACTTAAGC   
Vilgalys and Hester 

(1990) 

 LR5 TCCTGAGGGAAACTTCG  
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Loci   
Primer 

pairs 
Sequences of primers (5'-3ô) References 

rpb2 fRPB2-5F 
GAYGAYMGWGATCAYTTYG

G 
Liu et al. (1999) 

 fRPB2-7cR CCCATRGCTTGYTTRCCCAT  

act ACT-512F ATGTGCAAGGCCGGTTTCGC 
Carbone & Kohn 

(1999) 

 ACT-783R TACGAGTCCTTCTGGCCCAT  

alt-Ŭ1 Alt -for ATGCAGTTCACCACCATCGC Hong et al. (2005) 

 Alt -rev ACGAGGGTGAYGTAGGCGTC  

chs-1 CHS-79F 
TGGGGCAAGGATGCTTGGAA

GAAG 

Carbone & Kohn 

(1999) 

 CHS-345R 
TGGAAGAACCATCTGTGAGA

GTTG 
 

tub2 BT2a 
GGTAACCAAATCGGTGCTGCT

TT   

Glass & Donaldson 

(1995) 

 Bt2b 
ACCCTCAGTGTAGTGACCCTT

GGC 
 

his3 CYLH3F AGGTCCACTGGTGGCAAG Crous et al. (2004) 

 H3-1b GCGGGCGAGCTGGATGTCCTT  

tef1-Ŭ EF1-728F CATCGAGAAGTTCGAGAAGG 
Carbone & Kohn 

(1999) 

 986R TACTTGAAGGAACCCTTAC  

 EF2 GGARGTACCAGTSATCATG 
OôDonnell et al. 

(2010) 

 EF1 ATGGGTAAGGARGACAAGAC  

 983F 
GCYCCYGGHCAYCGTGAYTT

YAT 
Rehner (2001) 

 2218R 
ATGACACCRACRGCRACRGTY

TG 
 

gapdh  Gpd1-LM 
ATTGGCCGCATCGTCTTCCGC

AA 
Myllys et al. (2002) 

 Gpd2-LM CCCACTCGTTGTCGTACCA  

 GDF1 
GCCGTCAACGACCCCTTCATT

GA 

Templeton et al. 

(1992) 

 GDR1 
GGGTGGAGTCGTACTTGAGC

ATGT 
 

 GDP-1 CAACGGCTTCGGTCGCATTG Berbee et al. 1999 

 GDP-2 GCCAAGCAGTTGGTTGTGC  

*Abbreviations: ITS ï Internal Transcribed Spacer; LSU ï Large Subunit ribosomal RNA; rpb2 ï 

RNA polymerase II second largest subunit; act ï Actin; alt-Ŭ1 ï Alternaria major allergen; chs-1 ï 

Chitin synthase 1; tub2 ï beta-tubulin gene; his3 ï Histone3; tef1-Ŭ ï translation elongation factor 1-

alpha gene; gapdh ï glyceraldehyde-3-phosphate dehydrogenase gene. 

 

Phylogenetic Analyses 

Unassembled sequences were checked in BioEdit version 7.0.5.3 (Hall 1999). BLAST searches 
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(Altschul et al. 1997) in GenBank yielded the remaining homogenous sequences, and the majority of 

the reference sequences came from earlier publications. Alignments for each locus were performed 

in the MAFFT v7.307 online version (Katoh & Standley 2016) and manually verified in AliView 

v1.19-beta1k (Larsson 2014). The concatenation of different loci was done in SequenceMatrix 1.8 

(Vaidya et al. 2011). The interleaved NEXUS files for Bayesian inference analyses were prepared by 

using AliView v1.19-beta1k (Larsson 2014). Phylogenetic analyses were conducted using maximum 

likelihood (ML) and Bayesian inference (BI) according to Dissanayake et al. (2020). 

The Akaike information criterion (AIC), as implemented in MrModeltest v2 (Nylander 2004), 

was used to determine the best evolution models for each gene region. ML analyses were performed 

in raxmlGUI 2.0 (Edler et al. 2021) with RAxML v8.2.10 (Stamatakis 2014), using the ML + rapid 

bootstrap setting and the GTRGAMMAI (viz., GTR + GAMMA + I) substitution model with 1000 

bootstrap replicates. Bayesian analysis was performed by MrBayes v3.1.2 (Ronquist et al. 2012). The 

model of evolution was estimated by MrModeltest 2.2 (Nylander 2004). Posterior probabilities 

(Rannala & Yang 1996) were performed by Markov Chain Monte Carlo Sampling (MCMC) in 

MrBayes v. 3.1.2. Six simultaneous Markov Chains were run for 1 billion generations, and trees were 

sampled every 1000th generation (resulting in 100,000 trees). The first 20000 trees representing the 

burn-in phase of the analyses were discarded and the remaining 80000 (post-burning) trees were used 

for calculating posterior probabilities (PP) in the majority rule consensus tree. Phylogenetic trees 

were drawn with FigTree v1.4.3 (Rambaut 2017). 

 

RESULTS 

The taxa presented below are arranged alphabetically. They encompass 59 species, distributed 

in 34 genera, 16 families, 18 orders, and four classes within the phylum Ascomycota. The 

classification follows the Outline of Fungi and fungus-like taxa (Hyde et al. 2024). The new species 

were identified following the guidelines provided by Jeewon & Hyde (2016), Chethana et al. (2021a), 

Jayawardena et al. (2021), and Maharachchikumbura et al. (2021). 

 

Ascomycota Caval. -Sm 

Pezizomycotina O.E. Erikss. & K. Winka 

Dothideomycetes O.E. Erikss & Winka 

 

Botryosphaeriales C.L. Schoch, Crous & Shoemaker  

Botryosphaeriales was introduced by Schoch et al. (2006) to accommodate Botryosphaeriaceae. 

The order currently comprises six families: Aplosporellaceae, Botryosphaeriaceae, Melanopsaceae, 

Phyllostictaceae, Planistromellaceae, and Saccharataceae. These families are well-supported by 

phylogenetic analysis and divergence time estimates (Phillips et al. 2019, Hongsanan et al. 2020a). 

 

Botryosphaeriaceae Theiss. & Syd.  

Botryosphaeriaceae was introduced by Theissen & Sydow (1918). Species of this family are 

endophytes, pathogens, and saprobes associated with a wide range of hosts with a worldwide 

distribution (Liu et al. 2012, Phillips et al. 2013, 2019). The taxonomy of Botryosphaeriaceae has 

long been complex until the molecular data were available and several authors have revised based on 

molecular data (Crous et al. 2006, Slippers et al. 2013, Dissanayake et al. 2016, Liu et al. 2017a, 

Phillips et al. 2019). The most comprehensive study of Botryosphaeriaceae was provided by Phillips 

et al. (2019) and accepted 22 genera based on ITS and LSU sequence data, and the divergence time 

estimates of this family are also provided. In this study, we follow the latest treatment and updated 
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accounts of Botryosphaeriaceae by Pem et al. (2024). 

 

Neofusicoccum Crous, Slippers & A.J.L. Phillips 

Neofusicoccum was established by Crous et al. (2006), with N. parvum as the type species. 

Members of this genus are recognized as endophytes, saprobes, and pathogens and are found on a 

wide range of hosts, including plants of agricultural, forestry, ecological, and economic significance 

(Lazzizera et al. 2008, Espinoza et al. 2009, Abdollahzadeh et al. 2013, Lopes et al. 2016). Initially, 

the species concept of Neofusicoccum was based solely on morphological characteristics. However, 

some species were incorrectly identified due to the minimal morphological differences. With 

advancements in molecular techniques, multi-locus DNA sequencing combined with morphological 

traits has become essential for accurately delineating Neofusicoccum species, leading to the discovery 

of many new species (Jayawardena et al. 2018, Hattori et al. 2021, Xu et al. 2022, Si et al. 2023). 

Currently, 71 species are listed in the Index Fungorum (2024), out of which 49 of them linked to 

sequence data. 

 

Neofusicoccum sichuanense X.L. Xu & C.L. Yang, in Xu, Wang, Liu, Yang, Zeng, Wang, Liu & 

Yang, Frontiers in Microbiology 13(no. 1016548): 13 (2022)                           Fig. 1 

Index Fungorum: IF 845074; Facesoffungi number: FoF 16289.  

Endophytic in the stem of Dicranopteris pedata. Sexual morph: Not observed. Asexual morph: 

Colonies on MEA flat to slightly raised, reddish brown to dark brown with a velvety appearance. 

Mycelium 1.5ï3.5 ɛm wide, superficial and immersed composed of septate, branched, brown to dark 

brown, verrucose and thick-walled hyphae, constricted at the septa, sometimes swollen at the septum, 

covered by a brown to dark brown sheath at the septa. Chlamydospores 11ï17(ï20) Ĭ 6ï8 ɛm (ὼӶ = 

14 Ĭ 7 ɛm, n = 20), cylindrical to ellipsoidal, rounded at the apex, truncated at the base, hyaline when 

young, become dark greyish-brown when mature, septate, constricted at the septa, guttulate, thick 

and smooth walled. 

Culture characteristics ï Colonies on MEA reaching 60 mm diameter after 7 days at 25ÁC, 

colonies circular, margin wavy, flat, velvety appearance with greyish aerial mycelia in the middle, 

colony from above: brown to dark brown; reverse: dark brown to black. 

Material examined ï China, Guizhou Province, Ceheng County, Southwest Guizhou Buyi, and 

Miao Autonomous County, from the stem of Dicranopteris pedata, 16 March 2022, J.Y. Zhang, 

(NS182ï2 = GZAAS 25ï0510), living culture (GZCC 25ï0514). 

GenBank numbers ï ITS: PV138709, tub2: PV221998. 

Notes ï In our phylogenetic analysis (Fig. 2), our newly obtained strain (GZCC 25ï0514) 

clustered with two strains of Neofusicoccum sichuanense (SICAUCC 22ï0093 and SICAUCC 22ï

0099). We did not observe any sexual and asexual morphological structures for our strain, but the 

nucleotide of ITS and tub2 sequence data of our new isolate are identical to the strains of N. 

sichuanense (SICAUCC 22ï0093 and SICAUCC 22ï0099). Thus, based on phylogenetic analysis, 

we identified our new strain as N. sichuanense. Neofusicoccum sichuanense, parasitic on the living 

twigs of Juglans regia was introduced by Xu et al. (2022). Our new isolate is an endophyte isolated 

from the stem of Dicranopteris pedata; thus, we report our new isolate as a new host record from D. 

pedata. 

 

Phyllostictaceae Fr.  

Phyllostictaceae was proposed by Fries (1849) to accommodate Phyllosticta. Subsequently, 

Schoch et al. (2006) placed Phyllosticta in Botryosphaeriaceae (Botryosphaeriales) based on 
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phylogenetic analysis, a classification that was accepted by Crous et al. (2006) and Liu et al. (2012). 

Wikee et al. (2013a) redefined the genus and showed that the genus clustered sister to 

Botryosphaeriaceae, they therefore resurrected Phyllostictaceae to accommodate Phyllosticta. 

Subsequently, a new genus Pseudofusicoccum, was added to the family by Phillips et al. (2019). 

Currently, only the two genera are accepted in the family (Wijayawardene et al. 2022, Wang et al. 

2023a, Pem et al. 2024). 

 

Phyllosticta Pers. 

Phyllosticta is a species-rich genus with more than 3000 epithets listed in the Index Fungorum 

(www.indexfungorum.org, accessed on 24 October 2024). The genus was introduced by Persoon 

(1818) with P. convallariae as the type species. The placement of this genus has long been debated 

until Wikee et al. (2013a), who redefined Phyllosticta and showed that the genus clustered sister with 

Botryosphaeriaceae, thus the family Phyllostictaceae was resurrected to accommodate Phyllosticta; 

this has been accepted by later studies (Slippers et al. 2013, Hongsanan et al. 2020a, Wang et al. 

2023a). Phyllosticta is characterized by pycnidial conidiomata containing aseptate conidia 

surrounded with a mucoid layer and bearing a single apical appendage; erumpent ascomata, 8-spored, 

clavate to broadly ellipsoid asci, and ellipsoid to limoniform ascospores (van der Aa 1973, van der 

Aa & Vanev 2002, Wikee et al. 2011). Previously, species identification criteria in Phyllosticta were 

based on morphology and host association (Wikee et al. 2011, Su & Cai 2012). However, many 

Phyllosticta species exhibit only minor morphological variation among species and lack any 

discernible host selectivity. Therefore, relying solely on host-specificity and morphological traits for 

identification is inaccurate (Wikee et al. 2011, Su & Cai 2012). In recent years, polyphasic taxonomic 

concepts, including multi-gene phylogenetic and morphological analyses, have been used for the 

taxonomy of Phyllosticta species, which have significantly improved the identification of 

Phyllosticta species. Currently, Phyllosticta is divided into six species complexes viz P. capitalensis, 

P. concentrica, P. cruenta, P. owaniana, P. rhodorae, and P. vaccinii (Wang et al. 2023a). Species of 

this genus are mostly plant pathogens and endophytes from a broad range of hosts, with a worldwide 

distribution (Glienke et al. 2011, Rashmi et al. 2019, Norphanphoun et al. 2020, Bhunjun et al. 2021a, 

2022, Gomdola et al. 2022). In this study, P. capitalensis was isolated from Dicranopteris, and we 

reported it as a new host record for Dicranopteris. 

 

Phyllosticta capitalensis Henn., Hedwigia 48: 13 (1908) [1909]                        Fig. 3 

Index Fungorum: IF 168326; Facesoffungi number: FoF 06888. 

Endophytic in the leaves of Dicranopteris pedata. Colonies on PDA flat to slightly raised, light 

brown in the middle, dark brown in the margin, with black fruiting bodies at the surface. Mycelium 

superficial and immersed composed of septate, branched, 4ï6.5 ɛm wide, brown to dark brown, with 

smooth and thick-walled hyphae, slightly constricted at the septa. Chlamydospores 7ï13.5(ï18) Ĭ 7ï

11.5 ɛm (ὼӶ = 10.4 Ĭ 9.4 ɛm, n = 20), globose to subglobose or irregular shape, hyaline to pale brown, 

smooth-walled. 

Culture characteristics ï Colonies on PDA reaching 55 mm diameter after 20 days at 25ÁC, 

colonies circular, velvety appearance with greyish brown aerial mycelia in the middle, flat to slightly 

raised, light brown in the middle, dark brown in the margin, with black fruiting bodies at the surface, 

colony from above: light brown to dark brown; reverse: dark brown to black. 

Material examined ï China, Guizhou Province, Ceheng County, Pomei Town, Southwest 

Guizhou Buyi and Miao Autonomous County, from the leave of Dicranopteris pedata, 16 March 

2022, J.Y. Zhang (NS126ï4 = GZAAS 25ï0501), living culture (GZCC 25ï0501); from the rhizome 
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of D. linearis, 16 March 2022, J.Y. Zhang (NS277ï1 = GZAAS 25ï0521), living culture (GZCC 25ï

0509); from a stem of D. pedata, 16 March 2022, J.Y. Zhang (NS253ï6 = GZAAS 25ï0519), living 

culture (GZCC 25ï0507); from a stem of D. linearis, 16 March 2022, J.Y. Zhang, (NS269ï1 = 

GZAAS 25ï0520), living culture (GZCC 25ï0508). 

GenBank numbers ï GZCC 25ï0501: ITS: PV138733, LSU: PV138591, tef1-Ŭ: PV177121, act: 

PV188088. GZCC 25ï0509: ITS: PV138734, LSU: PV138588, tef1-Ŭ: PV177124, act: PV188085. 

GZCC 25ï0507: ITS: PV138735, LSU: PV138590, tef1-Ŭ: PV177122, act: PV188087. GZCC 25ï

0508: ITS: PV138736, LSU: PV138589, tef1-Ŭ: PV177123, act: PV188086  

Notes ï In this study, four strains were isolated from fresh leaves, stem, and rhizomes of 

Dicranopteris spp.; phylogenetic analysis showed that the four strains clustered with P. capitalensis 

(Fig. 4). We did not observe any sexual and asexual morph for our new isolates, only chlamydospores 

were observed from culture, but the comparisons of our new strains in ITS, LSU, act and tef1-Ŭ gene 

regions are almost identical to P. capitalensis (CBS 114751). Therefore, we identify our strain as P. 

capitalensis based on phylogenetic affinity. Phyllosticta capitalensis is an endophyte and plant 

pathogen with a wide range of hosts, having been reported from 70 plant families worldwide (Wikee 

et al. 2013b). However, this is the first time this species has been reported from Dicranopteris spp. 

 

Cladosporiales Abdollahz. & Crous 

Abdollahzadeh et al. (2020) established Cladosporiales with the single family Cladosporiaceae 

Nann., based on phylogenetic analysis. In this study, we followed the treatment of Abdollahzadeh et 

al. (2020) for this order. 

 

Cladosporiaceae Nann. 

Cladosporiaceae was introduced by Nannizzi (1934) with the type genus Cladosporium. 

Currently, eight genera viz. Cladosporium, Cryoendolithus, Davidiellomyces, Graphiopsis, 

Neocladosporium, Rachicladosporium, Toxicocladosporium, and Verrucocladosporium are accepted 

in the family (Wijayawardene et al. 2022; Hyde et al. 2024). 

 

Cladosporium Link 

Cladosporium, one of the largest genera of dematiaceous hyphomycetes, was proposed by 

Persoon (1794) with Dematium herbarum Pers. as the type species, which was later described by 

Link (1816) as C. herbarum (Pers.:Fr.). Cladosporium is characterized by erect, straight, or 

geniculate conidiophores, coronate conidiogenous loci, conidial hila formed by a central convex 

dome surrounded by a raised periclinal rim, and acropetal branched chains of conidia (David 1997). 

Cladosporium species are similar in morphology; however, previous studies identified Cladosporium 

species primarily based on morphological characteristics, which has made the genus increasingly 

complex (David 1997, Heuchert et al. 2005, Schubert 2007, 2009, Bensch et al. 2012). With the 

molecular data available, various authors have continually revised this genus based on multi-locus 

phylogenetic analyses (Crous et al. 2007a, Sandoval-Denis et al. 2016, Iturrieta-Gonz§lez et al. 2021, 

Lee et al. 2023). Currently, three Cladosporium species complexes (C. cladosporioides, C. herbarum 

and C. sphaerospermum) have been identified. 
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Figure 1 ï Neofusicoccum sichuanense (GZAAS 25ï0510, new host record) a, b Cultures on MEA 

from obverse and reverse. c, d Colonies on MEA. eïj Mycelium with sheath. kïn chlamydospores. 

Scale bars: e, f, j = 50 ɛm, gïi, kïl= 20 ɛm, m, n = 10 ɛm. 
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Figure 2 ï Phylogram generated from maximum likelihood analysis based on combined ITS, rpb2, 
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tef1-Ŭ, and tub2 sequence data. A total of 91 taxa were included in the combined analyses, which 

comprised 1875 characters after alignment. The best scoring RAxML tree with a final likelihood 

value of -8061.353437 is presented. Bootstrap support values for maximum likelihood (ML) equal 

to or greater than 70% and Bayesian posterior probabilities equal to or greater than 0.90 are indicated 

above branches as ML BS/PP. The tree was rooted to Botryosphaeria dothidea (CBS 115476). The 

newly obtained strain is in red and the type strains are in bold. 

 

 
 

Figure 3 ï Phyllosticta capitalensis (GZAAS 25ï0501, new host record). a, b Cultures on PDA from 

above and below. c, d Fruiting bodies on PDA. eïf Ascomata. gïh Chlamydospores. i Mycelium. 

Scale bars: e, f = 30 ɛm, g, h = 10 ɛm, i = 50 ɛm.  

 

Cladosporium angulosum Sand. -Den., Deanna A. Sutton & Guarro, in Sandoval-Denis, Gen®, 

Sutton, Wiederhold, Cano-Lira & Guarro, Persoonia 36: 289 (2016)                     Fig. 5 

Index Fungorum: IF 815333; Facesoffungi number: FoF 16495.  

Endophytic in the stems of Dicranopteris pedata. Sexual morph: Not observed. Asexual morph: 

Mycelium superficial and immersed, composed of septate, branched, pale olivaceous brown, with 

smooth and thin-walled hyphae. Conidiophores 215ï415(ï507) × 3.5ï6.5 ɛm (ὼӶ = 314.3 Ĭ 4.9 ɛm, 

n = 15), macronematous, mononematous, erect, cylindrical, non-nodulose, septate, branched, 

frequently branching near the base, pale brown, smooth-walled. Conidiogenous cells terminal or 

intercalary, cylindrical, loci crowded at the apex forming clusters of pronounced scars, bearing up to 

two conidiogenous loci, darkened and refringent. Conidia 2.5ï3.5 × 1ï2 ɛm (ὼӶ = 2.9 Ĭ 1.7 ɛm, 

n=40), in chains, subhyaline to pale brown, smooth and thin-walled, aseptate, with protuberant 
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conidial hila, not darkened. 

Culture characteristics ï Colonies on PDA reaching 53ï55 mm after 15 days at 25 ÁC, brown to 

dark brown, flat, velvety to granular, with regular margin; reverse dark brown to black. 

Material examined ï China, Guizhou Province, Zhengfeng County, Southwest Guizhou Buyi, 

and Miao Autonomous County, from a stem of Dicranopteris ampla, 17 March 2022, J.Y. Zhang, 

(292ï1 = GZAAS 25ï0523), living culture GZCC 25ï0510. 

GenBank numbers ï ITS: PV138693, act: PV188077 

Notes ï Phylogenetic analysis showed that our isolate (GZCC 25ï0510) grouped with two 

strains of Cladosporium angulosum (CPC 11526 and CBS 140692) with 96%ML and 1.00 PP (Fig. 

6). The nucleotide comparisons of ITS and act gene regions between our new isolate (GZCC 25ï

0510) and C. angulosum (CBS 140692) revealed 0bp and 4bp differences respectively; GZCC 25ï

0510 differs from C. angulosum (CPC 11526) in ITS and act gene regions by 0bp and 6bp, 

respectively. This indicates that our new isolate was not significantly different from C. angulosum in 

molecular data. Morphologically, our new isolate is almost identical to C. angulosum. Therefore, we 

identified our new isolate as C. angulosum. 

Cladosporium angulosum, a human pathogen isolated from human bronchoalveolar lavage, was 

introduced by Sandoval-Denis et al. (2016). Subsequently, this species has been isolated from plants 

of Camellia sinensis (Lv et al. 2023), Austropuccinia psidii (da Silva et al. 2023), Corymbia 

foelscheana and indoor air (Bensch et al. 2018), which showed that this species is highly adapted to 

different environments. In this study, we report our new isolate from Dicranopteris ampla as a new 

host record. 

 

Cladosporium benschiae P.P. Costa, A.W.C. Rosado & O.L. Pereira [as 'benschii'], Phytotaxa 560(1): 

17 (2022)                                                                   Fig.7 

Index Fungorum: IF 845498; Facesoffungi number: FoF 17849. 

Endophytic in the leaves of Dicranopteris pedata. Sexual morph: Not observed. Asexual morph: 

Mycelium sparse, pluriseptate, occasionally somewhat swollen and constricted at the septum, 

subhyaline to pale brown, irregularly rough-walled. Conidiophores 87ï205 Ĭ 2.5ï5.5 Õm (ὼӶ = 146.4 

Ĭ 4 Õm, n = 15), solitary, macronematous, rarely micronematous, arising laterally from the hypha, 

erect or flexuous, cylindrical-oblong, cylindrical attenuated toward the apex to filiform, non-

geniculate, pale brown to brown, subhyaline, unbranched, pluriseptate, conspicuous, walls slightly 

thickened, pale brown. Conidiogenous cells integrated, terminal, cylindrical oblong or cylindrical 

slightly attenuated to apex, non-geniculate, sometimes swollen at apex, in terminal cells apex usually 

head-like swollen with pronounced subdenticulate to denticulate loci crowded at the tip, pale brown, 

with 1-5 loci at apex, conidiogenous loci non-protuberant or only slightly so, rarely thickened and 

darkened. Ramoconidia not observed. Conidia 3ï5(ï6) Ĭ 2ï3.5 Õm (ὼӶ = 4.1 Ĭ 2.7 Õm, n = 30) 

numerous, catenate, acrogenous, ellipsoid, limoniform, ovoid, subglobose, pale brown to brown. 

Culture characteristics ï Colonies on PDA attaining 55 mm diameter after 15 days at 25 ÁC, 

brown to dark brown, flat, dense, felty; reverse dark brown.  

 Material examined ï China, Guizhou Province, Ceheng County, Southwest Guizhou Buyi, and 

Miao Autonomous County, from the leaves of Dicranopteris pedata, 16 March 2022, J.Y. Zhang, 

223ï3 (GZAAS 25ï0515, new record). ibid, (293ï1= GZAAS 25ï0532, new record). 

GenBank numbers ï GZAAS 25ï0515: ITS: PV138692, tef1-Ŭ: PV177093, act: PV188076. 

GZAAS 25ï0532: PV138694, tef1-Ŭ: PV177092, act: PV188078. 
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Figure 4 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

act, gapdh, and tef1-Ŭ sequence data. A total of 147 taxa were included in the combined analyses, 

which comprised 2600 characters after alignment. The best scoring RAxML tree with a final 

likelihood value of -25751.617642 is presented. Bootstrap support values for maximum likelihood 

(ML) equal to or greater than 70% and Bayesian posterior probabilities equal to or greater than 0.90 

are indicated above branches as ML BS/PP. The tree was rooted to Botryosphaeria obtusa (CMW 

8232) and B. stevensii (CBS 11255). The newly obtained strains are in red and the type strains are in 

bold. 
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Figure 4 ï Continued 

 

Notes ï Our phylogenetic analysis showed that the two new isolates (GZAAS 25ï0515 and 

GZAAS 25ï0532) grouped with C. benschii in an independent clade, but our two new isolates and 

C. benschii formed separate clades (Fig. 6). We compared the nucleotide sequences of our new 

isolates (GZAAS 25ï0515 and GZAAS 25ï0532) with the ex-type strain of C. benschii (COAD 

2263). The results showed that the ITS sequence data of our new strains, GZAAS 25ï0515 and 

GZAAS 25ï0532, differ from C. benschii (COAD 2263) by 0 and 3 bp, respectively. The act 

sequence data of GZAAS 25ï0515 and GZAAS 25ï0532 differ from C. benschii (COAD 2263) by 

2 bp and 3 bp, respectively. Additionally, the tef1-Ŭ sequence data of GZAAS 25ï0515 are identical 

to C. benschii (COAD 2263), while GZAAS 25ï0532 shows 3 bp differences from C. benschii 

(COAD 2263). The ITS, act, and tef1-Ŭ sequences of our two new strains are not significantly 

different from C. benschii (COAD 2263), which strongly suggests our new isolates are C. benschii. 

In addition, the morphology of our new isolate fits well with the description of C. benschii (Costa et 

al. 2022). Thus, we identified our new isolates as C. benschii, which was introduced by Costa et al. 

(2022) and collected on decaying leaves of Aulonemia amplissima from Brazil. This is the first 

geographic record of the species reported from China, isolated as an endophyte of Dicranopteris 

pedata. 

 

Cladosporium chlamydosporiformans C.M. Pereira & R.W. Barreto, in Pereira et al., Fungal 

Systematics and Evolution 14: 22 (2023)                                           Fig. 8 

Index Fungorum: IF 850456; Facesoffungi number: FoF 17850.  

Endophytic in the stems of Dicranopteris ampla. Sexual morph: Not observed. Asexual morph: 
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Mycelium superficial and immersed, composed of septate, branched, hyaline to pale brown, smooth-

walled hyphae. Conidiophores 48ï98 Ĭ 2ï4 ɛm (ὼӶ  = 72.7 Ĭ 3.3 ɛm, n =15), mononematous, 

macronematous, solitary, erect to slightly flexuous, non-nodulose, sometimes subnodulose at the 

uppermost apex, unbranched or occasionally branched, septate, slightly constricted at septa, pale 

brown, smooth, sometimes somewhat irregularly rough-walled or verruculose. Conidiogenous cells 

terminal and intercalary, loci crowded at the apex forming clusters of pronounced scars, 1ï2 

conidiogenous loci formed at about the same level, loci often situated at lateral shoulders due to 

sympodial proliferation, Conidia 3ï4.5(ï5.5) Ĭ 2ï3 ɛm (ὼӶ = 3.8 Ĭ 2.3 ɛm, n = 35), solitary or in 

short unbranched chains, straight to slightly curved, cylindrical-oblong aseptate, sometimes slightly 

constricted at the septa, pale to pale medium olivaceous-brown. 

Culture characteristics ï Colonies on PDA attaining 45 mm diameter after 14 days at 25 ÁC, 

dark brown to greyish brown, velvety, furrowed; reverse dark brown to black. 

Material examined ï China, Guizhou Province, Zhengfeng County, Southwest Guizhou Buyim, 

and Miao Autonomous County, from stems of Dicranopteris ampla, 17 March 2022, J.Y. Zhang, 

(181ï4 = GZAAS 25ï0509). 

GenBank numbers ï ITS: PV138691, tef1-Ŭ: PV177094, act: PV188075 

 

 
 

Figure 5 ï Cladosporium angulosum (GZAAS 25ï0523, new host record). a, b Cultures on WA 

observed and reverse. c Colonies on WA. dïf Conidiophores. gïi Conidiogenous cells and conidia. 

jïo Conidia. Scale bars: dïf = 50 ɛm, gïo = 5 ɛm. 
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Notes ï Cladosporium chlamydosporiformans was recently introduced by Pereira et al. (2024), 

it was isolated on uredinia of Hemileia vastatrix and leaves of Coffea arabica from Kenya. Our new 

isolate (GZAAS 25ï0509) is phylogenetically related to C. chlamydosporiformans with 100% ML/ 

1.00 BYPP support (Fig. 6). Morphologically, our new isolate is similar to C. chlamydosporiformans 

in having macronematous, solitary conidiophores which arise terminally or laterally from hyphae, 

integrated, terminal, subcylindrical conidiogenous cells with 1ï5 loci at the apex, and aseptate, light 

brown to brown, smooth-walled conidia which are in acropetal and branched chains (Pereira et al. 

2024). Thus, based on phylogenetic analysis and morphological characteristics, we identified our 

new isolate as C. chlamydosporiformans and reported it as a new host and geographical record from 

Dicranopteris ampla in China. 

 

Cladosporium punicae Y.Q. Yang & Yong Wang bis, in Yang et al., Journal of Fungi 9(no. 250): 17 

(2023)                                                                      Fig. 9 

Index Fungorum: IF 900113; Facesoffungi number: FoF 17851.  

Endophytic in the stem of Dicranopteris pedata. Sexual morph: Not observed. Asexual morph: 

Mycelium superýcial and immersed, hyphae branched, subhyaline to pale or medium olivaceous-

brown, smooth and thin-walled. Conidiophores 55ï132 Ĭ 2.0ï4 Õm (ὼӶ = 93.9 Ĭ 3.3 Õm, n = 15), 

macronematous, mononematous, solitary, arising terminally or laterally from plagiotropous or 

ascending and erect hyphae, erect, straight to slightly þexuous, cylindrical, sometimes slightly 

geniculate toward the apex, pale to medium brown, smooth to asperulate or minutely verruculose. 

Conidiogenous cells terminal or intercalary, cylindrical, loci crowded at the apex forming clusters of 

pronounced scars, bearing up to four conidiogenous loci. Conidia 2.5ï4 Ĭ 1.5ï2.5 Õm (ὼӶ=3 Ĭ 2 Õm, 

n =40), forming chains, ovoid, ellipsoid, rounded at the apex, pointed at the base, somewhat darkened 

and refractive conidial hila, subhyaline to pale greyish-brown, smooth to minutely verruculose or 

irregularly rough-walled. 

Culture characteristics ï Colonies on PDA reaching 50 mm diameter after 15 days at 25 ÁC, 

greyish brown with abundant and dense aerial mycelium, velvety to granular, with regular margin. 

Reverse dark brown to black.  

Material examined ï China, Guizhou Province, Ceheng County, Southwest Guizhou Buyi, and 

Miao Autonomous County, from the stems of Dicranopteris pedata, 17 March 2022, J.Y. Zhang, 

(179ï2 = GZAAS 25ï0507), living culture GZCC 25ï0503. Zhengfeng County, Southwest Guizhou 

Buyi, and Miao Autonomous County, from leaves of D. pedata, 17 March 2022, J.Y. Zhang, (180ï

2 = GZAAS 25ï0508), living culture GZCC 25ï0504. 

GenBank numbers ï GZCC 25ï0503: ITS: PV138689, tef1-Ŭ: PV177096, act: PV188073. 

GZCC 25ï0504: ITS: PV138690, tef1-Ŭ: PV177095, act: PV188074.  

Notes ï Our two new strains (GZCC 25ï0503 and GZCC 25ï0504) grouped with the ex-type 

strain of Cladosporium punicae (GUCC 21271.5) in the phylogenetic analysis (Fig. 6). The ITS 

sequences of our strains (GZCC 25ï0503 and GZCC 25ï0504) were identical to those of C. punicae 

(GUCC 21267.1), with only 1 bp and 4 bp differences between strain GZCC 25ï0504 and GUCC 

21271.5, and strain GZCC 25ï0503 and GUCC 21271.5, in the act and tef1-Ŭ gene regions, 

respectively. Morphologically, GUCC 21267.1 shares nearly identical colony morphology, 

conidiophores, conidiogenous cells, and conidia with the description of C. punicae (Yang et al. 

2023a). Therefore, we report our new strains as a new host record of C. punicae on Dicranopteris 

pedata. 
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Figure 6 ï Phylogram generated from maximum likelihood analysis based on combined ITS, act, 

and tef1-Ŭ sequence data. A total of 188 taxa were included in the combined analyses, which 

comprised 1028 characters after alignment. The best scoring RAxML tree with a final likelihood 

value of -19632.181468 is presented. Bootstrap support values for maximum likelihood (ML) equal 

to or greater than 70% and Bayesian posterior probabilities equal to or greater than 0.90 are indicated 

above branches as ML BS/PP. The tree was rooted to Cladosporium herbarum (CBS 121621 and 

CBS 300.49). The newly obtained strains are in red and bold. 

 

 
Figure 6 ï Continued 
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Figure 7 ï Cladosporium benschiae (GZAAS 25ï0532, new host and geographic record). a, b 

Cultures on WA from above and below. c Colonies on WA. dïh Conidiophores. iïk Conidiogenous 

cells. lïo Conidia. Scale bars: d = 30 ɛm, eïh = 20 ɛm, iïo = 5 ɛm. 

 

Muyocopronales Mapook, Boonmee & K.D. Hyde 

Muyocopronales was introduced by Mapook et al. (2016) to accommodate a single family 

Muyocopronaceae, that formed a distinct clade within Dothideomycetes and is closely related to 

Acrospermales and Dyfrolomycetales. However, Muyocopronaceae is distinct from Acrospermales 

and Dyfrolomycetales by superficial, flattened, carbonaceous, brittle ascomata, pseudoparaphyses 

that are longer than the asci and ellipsoidal to ovate, unicellular ascospores (Mapook et al. 2016). 

Hongsanan et al. (2020a) confirmed the status of this order based on phylogenetic analysis and 

divergence time. Currently, the order comprises a single family with 12 genera (Hongsanan et al. 
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2020a, Worobiec et al. 2020, Senwanna et al. 2021). 

 

 

 

Figure 8 ï Cladosporium chlamydosporiformans (GZAAS 25ï0509, new host and geographical 

record). a, b Cultures on WA from above and below. c Colonies on WA. dïg Conidiophores, 
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conidiogenous cells, and conidia. hïk Conidiogenous cells and conidia. lïp Conidia. Scale bars: dïg 

= 20 ɛm, hïj = 10 ɛm, kïp = 5 ɛm. 

 

 

 

Figure 9 ï Cladosporium punicae (GZAAS 25ï0507, new host record). a, b Cultures on WA from 
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above and below. c Colonies on WA. dïg Conidiophores. hïk Conidiogenous cells and conidia. l 

Conidiogenous cells. mïr Conidia. Scale bars: dïg = 20 ɛm, hïr = 5 ɛm. 

 

Muyocopronaceae K.D. Hyde 

Muyocopronaceae was initially introduced by Luttrell (1951) and placed in Hemisphaeriales 

(Spegazzini 1881). Hyde et al. (2013) accepted it as a distinct family in Dothideomycetes with a 

single genus Muyocopron. Mapook et al. (2016) proposed a new order Muyocopronales, to 

accommodate this family. Hongsanan et al. (2020a) accepted nine genera viz. Arxiella, Leptodiscella, 

Mycoleptodiscus, Muyocopron, Neocochlearomyces, Neomycoleptodiscus, Paramycoleptodiscus, 

Setoapiospora, and Pseudopalawania in the family based on phylogenetic analysis. Subsequently, 

two new genera viz. Muyocopromyces and Quadrisporella were added to the family (Worobiec et al. 

2020, Senwanna et al. 2021). We follow the latest updated accounts of this family provided by Hyde 

et al. (2024). 

 

Arxiella Papendorf 

Arxiella was introduced by Papendorf (1967) for a hyphomycetous species A. terrestris, which 

has reniform conidia with obliquely cornute ends. Subsequently, four Arxiella species viz. A. celtidis, 

A. dolichandrae, A. longispora and A. lunata were introduced (Ruscoe 1970, Crous et al. 2014, 

Tennakoon et al. 2021, Xu et al. 2023). Except for A. celtidis (Tennakoon et al. 2021), all other species 

have been reported as asexual morphs, and characterized by 1- to multi-celled, simple or branched, 

hyaline to slightly olivaceous hyphae conidiophores, and reniform ends obliquely cornute, hyaline or 

faintly coloured, 1-septate, smooth conidia which are single or in short chains or in small irregular 

groups, usually with apical and basal horn-like appendages (Papendorf 1967, Ruscoe 1970, Crous et 

al. 2014). Only A. celtidis has been reported as sexual morphs, characterized by globose to 

subglobose, glabrous, ostiolate ascomata with minute papilla, bitunicate, cylindrical to cylindric-

clavate asci with an indistinct ocular chamber and uniseriate to bi-seriate, fusiform with acute ends, 

1-septate, hyaline, guttulate, smooth-walled ascospores surrounded by a thin mucilaginous sheath 

(Tennakoon et al. 2021). 

Recent studies showed that A. celtidis, A. dolichandrae, A. longispora, and A. terrestris formed 

a monophyletic clade within Muyocopronaceae, while A. lunata clustered outside of the 

monophyletic Arxiella group; our analysis obtained a similar result (Fig. 11). Morphologically, A. 

lunata differs from other Arxiella species by its conidia with a curved inner side similar to a crescent, 

while others have a straight inner side similar to a boat (Papendorf 1967, Ruscoe 1970, Crous et al. 

2014). Thus, the placement of this species needs to be clarified in the future.  

 

Arxiella ellipsoidea J.Y. Zhang, K.D. Hyde, D.F. Bao & Y.Z. Lu, sp. nov.                 Fig.10 

Index Fungorum: IF 903957; Facesoffungi number: FoF 17852. 

Etymology ï The name refers to its ellipsoidal conidia. 

Holotype ï KUN-HKAS 129879 

Endophytic in the rhizome of Dicranopteris pedata. Sexual morph: undetermined. Asexual 

morph: Mycelium septate, branched, hyaline to brown, guttulate. Conidiophores 3ï5 ɛm wide, 

macronematous to semi-macronematous, mononematous, solitary, straight or flexuous, cylindrical, 

brown, septate, guttulate, thick-walled. Conidiogenous cells monoblastic, integrated, terminal and 

intercalary, pale brown. Conidia 5ï8 Ĭ 3ï5 Õm (ὼӶ = 6.5 Ĭ 4 Õm, n = 30), solitary or occasionally 

interconnected or irregular group with the members of interconnected, subglobose to ellipsoidal, pale 

to brown, aseptate, often with two or more distinct guttules, smooth-walled, sometimes with apical 
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and basal horn-like appendages, usually with a widely truncate and slightly raised hilum at the base 

where the basal appendage joins the conidium body. 

Culture characteristics ï Colonies on WA medium sporiferous, circular, immersed mostly, entire 

margin with filamentous margin, flat with thin aerial hyphae, white to brown, black spots visible at 

1-2 spots. 

Material examined ï China, Guizhou Province, Southwest Guizhou Buyi, and Miao 

Autonomous Prefecture, Chengheng County, isolated from the healthy rhizome of Dicranopteris 

pedata, 16 March 2022, J.Y. Zhang, (NS143ï4 = KUN-HKAS 129879, holotype), ex-type living 

culture (KUNCC 23ï14173). 

GenBank numbers ï ITS: PV138681, LSU: PV138578, tef1-Ŭ: PV177091 

Notes ï Our phylogenetic analysis showed that A. ellipsoidea (KUNCC 23ï14173) grouped 

with A. celtidis, A. dolichandrae, A. longispora, and A. terrestris in a well-supported clade but formed 

a distinct lineage basal to Arxiella species, whereas A. lunata was placed outside of the monophyletic 

Arxiella group (Fig. 11). Thus, the placement of this species needs to be revised. 

Conidia of A. ellipsoidea are single or in short chains or in small irregular groups with apical 

and basal horn-like appendages, which confirms the morphology of the generic conception in Arxiella. 

However, A. ellipsoidea differs from the existing species by its subglobose to ellipsoidal, brown 

conidia. While conidia of other Arxiella species are reniform or cylindrical, and hyaline (Xu et al. 

2023, Crous et al. 2014). Among the Arxiella species, A. ellipsoidea is similar to A. terrestris; conidia 

of both species are solitary or occasionally interconnected or irregular groups with the members of 

interconnected, with apical and basal horn-like appendages, usually with a widely truncate and 

slightly raised hilum at the base where the basal appendage joins the conidium body (Papendorf 1967). 

However, A. ellipsoidea can be distinguished from A. terrestris in having subglobose to ellipsoidal, 

pale to brown, and aseptate conidia. In contrast, conidia of A. terrestris are 1-septate and reniform. 

Therefore, we introduce A. ellipsoidea as a new species based on phylogeny and morphology.  

 

Pleosporales Luttr. ex M.E. Barr. 

Pleosporales is the largest order in the class Dothideomycetes. We follow the latest updated 

account of Pleosporales included in Hyde et al. (2024). 

 

Didymellaceae Gruyter, Aveskamp & Verkley 

Didymellaceae was introduced by de Gruyter et al. (2009) and it is the largest family in 

Pleosporales, with 50 genera being accepted (Hyde et al. 2024). For a brief introduction to the family, 

see Hongsanan et al. (2020b). 

 

Paraboeremia Qian Chen & L. Cai 

Paraboeremia was introduced by Chen et al. (2015) and placed in Didymellaceae. It is a well-

studied genus with all species associated with sequence data. The genus is characterized by 

superficial or immersed, globose to subglobose or irregularly-shaped pycnidial conidiomata, ostiolate, 

sometimes with a short neck around the ostioles, phialidic, hyaline, smooth, globose to flask-shaped 

conidiogenous cells and ellipsoidal, hyaline or sometimes greenish, aseptate, guttulate conidia; 

pseudothecial, subglobose to pyriform, ostiolate ascomata and subcylindrical, hyaline ascospores 

with wider upper cell, constricted at the septum (Chen et al. 2015). Species of this genus have been 

isolated from soil, e.g., P. yungensis, P. rekkeri, and P. truiniorum (Jiang et al. 2017, Peralta et al. 

2021), diseased plant leaves, such as, P. camelliae and P. litseae (Jiang et al. 2017, Peralta et al. 2021), 

and a few species have been found from submerged wood in freshwater habitats, e.g., P. clausa 
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(Maga¶a-Due¶as et al. 2021). Paraboeremia species have been reported in China, Spain, and the 

Netherlands (Chen et al. 2015, Jiang et al. 2017, Peralta et al. 2021, Maga¶a-Due¶as et al. 2021). 

Currently, 11 species are accepted in the genus (Index Fungorum 2024). In this study, we reported P. 

litseae as an endophytic fungus isolated from D. pedata in Guizhou Province, China. 

 

 

 

Figure 10 ï Arxiella ellipsoidea (KUN-HKAS 129879, holotype). a, b Cultures on WA from above 

and below. c Colonies on WA. dïl Hyphae with conidiogenous cells, and conidia. Scale bars: d, j = 

20 ɛm, e, f, i, k = 10 ɛm, g, h, l = 5 ɛm. 

 



 2288 

 

 

Figure 11 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

SSU, and tef1-Ŭ sequence data. A total of 55 taxa were included in the combined analyses, which 

comprised 3557 characters after alignment. The best scoring RAxML tree with a final likelihood 

value of -23665.622673 is presented. Bootstrap support values for maximum likelihood (ML) equal 

to or greater than 70% and Bayesian posterior probabilities equal to or greater than 0.90 are indicated 

above branches as ML BS/PP. The tree was rooted to Lophium mytilinum (AFTOL-ID 1609) and 

Mytilinidion rhenanum (CBS 135.34). The newly obtained strain is in red and the type strains are in 

bold. 

 

Paraboeremia litseae J.R. Jiang & L. Cai, in Jiang, Chen & Cai, Mycol. Progr. 16(4): 291 (2016) 

[2017]                                                                     Fig. 12 

Index Fungorum: IF 818243; Facesoffungi number: FoF 17853.  

Endophytic in the rhizome of Dicranopteris pedata. Sexual morph: undetermined. Asexual 

morph: Conidiomata pycnidial in culture on MEA, gregarious, semi-immersed or nearly superficial, 

globose to subglobose, black. Conidiomatal wall pseudoparenchymatous, composed of semi-

immersed or nearly superficial isodiametric cells. Conidiogenous cells phialidic, hyaline, smooth, 

ampulliform to doliiform. Conidia 2.5ï3.5 Ĭ 1ï2 ɛm (ὼӶ  = 3.1 Ĭ 1.6 Õm, n = 40), ellipsoidal to 
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cylindrical with round ends, aseptate, hyaline, smooth-walled, guttulate. Chlamydospores not 

observed in culture. 

Culture characteristics ï Colonies on MEA reaching 55ï60 mm diameter after one month at 

room temperature 25 ÁC, þattened, velvety, margin regular, grayish brown; reverse dark reddish 

brown. 

Material examined ï China, Guizhou Province, Southwest Guizhou Buyi, and Miao 

Autonomous Prefecture, Cengheng County, isolated from the rhizome of Dicranopteris pedata, 16 

March 2022, J.Y. Zhang, (85ï1 = GZAAS 25ï0530), living culture (GZCC 25ï0513). Tongren City, 

Songtao County, from the rhizome of D. pedata, 21 February 2022, J.Y. Zhang, (78ï1= GZAAS 25ï

0528), living culture (GZCC 25ï0512). ibid, (78ï6 = GZAAS 25ï0529). 

GenBank numbers ï GZCC 25ï0512: ITS: PV138728, tub2: PV222014. GZAAS 25ï0529: ITS: 

PV138729, tub2: PV222015. GZCC 25ï0513: ITS: PV138730, tub2: PV222016. 

Notes ï In our phylogenetic analysis of combined ITS, rpb2, and tub2 sequence data, three new 

isolates (GZCC 25ï0513, GZAAS 25ï0529 and GZCC 25ï0512) clustered with Paraboeremia 

litseae CGMCC 3.18109 as the same species (Fig. 13). Our new isolates share similar morphological 

characters with P. litseae in having semi-immersed or nearly superficial, globose to subglobose 

conidiomata, ellipsoidal to cylindrical, aseptate, hyaline, smooth-walled conidia (Jiang et al. 2017). 

Therefore, based on both phylogeny and morphology, we identified our new isolates as P. litseae. 

Paraboeremia litseae was described by Jiang et al. (2017), isolated from diseased leaves of Litsea sp. 

(Lauraceae) in China. Our new isolate was obtained from Dicranopteris pedata and is the first 

Paraboeremia species recorded on Dicranopteris. 

 

Periconiaceae Nann. 

Periconiaceae was introduced by Nannizzi (1934) with Periconia as the type genus. This family 

has long been ignored in modern taxonomic treatments and was placed as a member of 

Massarinaceae. Tanaka et al. (2015) showed that Periconiaceae formed a strongly supported clade 

sister to Massarinaceae. They, therefore, resurrected this family with the acceptance of four genera 

viz. Bambusistroma, Flavomyces, Noosia and Periconia. However, the phylogenetic status of 

Bambusistroma and Noosia remains questionable as they clustered with Periconia species in 

Periconiaceae. Yang et al. (2022) re-evaluated the taxonomic status of Bambusistroma and Noosia 

based on morphological and multi-gene phylogenetic analyses. Their results showed that 

Bambusistroma has similar morphology to the sexual morph of Periconia species, and Noosia is not 

significantly different from Periconia species that sporulated in vitro. Hence, these two genera were 

synonymized under Periconia. Currently, Periconiaceae comprises two genera, Flavomyces and 

Periconia. Nevertheless, as Flavomyces lacks morphological characteristics and clusters with 

Periconia species, its generic position is likewise dubious and needs to be clarified. 

 

Periconia Tode 

Periconia was introduced by Tode (1791) with P. lichenoides Tode as the type. Most Periconia 

species are only known as asexual morphs, which are characterized by macronematous, 

mononematous, branched, or unbranched, and pale to dark brown conidiophores, monoblastic to 

polyblastic conidiogenous cells that are discrete on the terminal or intercalary of the stipe and globose 

to ellipsoidal, catenate or solitary, smooth or verruculose, and pale brown to brown conidia (Tanaka 

et al. 2015, Liu et al. 2017b). Several species have been reported as sexual morphs, characterized by 

scattered or grouped, globose ascomata with a central ostiole, hyaline periphyses, 8-spored asci, and 

broadly fusiform,1-septate, hyaline, and smooth ascospores with an entire sheath (Hongsanan et al. 
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2020b). Periconia species are widely distributed and mainly occur as saprobes and endophytes on 

various hosts, with a few being plant and human pathogens (Ellis 1971, 1976, Markovskaja & 

Kaļergius 2014, Liu et al. 2017b, Hongsanan et al. 2020b, Yu et al. 2024). For example, P. circinata 

was reported as a pathogen causing blackening and rotting of wheat roots and stem bases (Goga 

2000), while P. keratitis is a human pathogen causing mycotic keratitis in India (Sarkar et al. 2019).  

There are 230 records of Periconia listed in the Index Fungorum of which 30 have been 

transferred to other genera (http://www. indexfungorum.org, accessed 28 November 2024). However, 

most species have been accepted in the genus based on morphological characters; only 46 species are 

correlated with molecular data, with most species only having ITS and LSU sequence data, which 

are insufficient to separate them at the species level (Yang et al. 2022). Hence, more phylogenetic 

markers are required to better understand the species boundaries in this highly diverse genus. In this 

study, a new species P. dicranopterisis is introduced based on morphological and multi-locus 

phylogenetic analyses. 

 

 

 

Figure 12 ï Paraboeremia litseae (GZAAS 25ï0530, new host record). a, b Culture on PDA from 

above and below. c, d Conidiomata on MEA. e, f Conidiomatal wall. g Conidiomata. hïl Conidia. 

Scale bars: e, f = 50 ɛm, g = 100 ɛm, hïj, l = 5 ɛm, k = 10 um. 
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Figure 13 ï Phylogram generated from maximum likelihood analysis based on combined ITS, rpb2, 

and tub2 sequence data. 35 taxa were included in the combined analyses, which comprised 1414 

characters after alignment. The best scoring RAxML tree with a final likelihood value of -

8294.983988 is presented. Bootstrap support values for maximum likelihood (ML) equal to or greater 

than 70% and Bayesian posterior probabilities equal to or greater than 0.90 are indicated above 

branches as ML BS/PP. The tree was rooted to Neomicrosphaeropsis italicaitalica (MFLUCC 15ï

0484 and IT 2286), the newly obtained strains are in red and bold. 

 

Periconia dicranopteridis J.Y. Zhang, D.F. Bao, K.D. Hyde & J.C. Kang, sp. nov.        Fig. 14 

Index Fungorum: IF 903958; Facesoffungi number: FoF 17854.  

Etymology ï the specific epithet dicranopteridis refers to Dicranopteris, the fern genus from 

which the type strain was isolated. 

Holotypes ï KUN-HKAS 129916 

Endophytic in the roots of Dicranopteris pedata. Sexual morph: undetermined. Asexual morph: 

Mycelium 1.5ï6 Õm wide, hyaline to pale brown, branched, septate, smooth, thick-walled. 

Conidiophores reduced to conidiogenous cells, cylindrical, brown, aseptate or septate, thick-walled. 

Conidiogenous cells monoblastic to polyblastic, discrete or integrated, determinate, or inconspicuous, 

cylindrical, brown. Conidia 8ï11 Õm diam (ὼӶ = 9 Õm, n = 30), solitary or in short chains, globose, 

brown to dark brown, aseptate, smooth to verrucose, sometimes with short spines, thick-walled, 

guttulate.  

Culture characteristics ï Colonies on MEA reaching 25 mm diameter after seven days at 25ÁC, 

irregular, medium dense, flattened, dull, dry, velvety appearance, white hyphal, with pink pigmented 

at the surface, reverse dark pink at the middle, paler towards the edge.  
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Material examined ï China, Guizhou Province, Sanhe Town, Sandu Shui Autonomous County, 

Qiannan Buyi, and Miao Autonomous Prefecture, from the roots of Dicranopteris pedata, 11 April 

2022, J.Y. Zhang, NS364ï3 (KUN-HKAS 129916, holotype). 

GenBank numbers ï ITS: PV138731, LSU: PV138587, SSU: PV138560, tef1-Ŭ: PV177119 

Notes: Our phylogenetic analysis showed that P. dicranopteridis clustered as a sister taxon to P. 

prolifica (Fig. 15). However, P. dicranopteridis can be easily distinguished from P. prolifica in 

having guttulate, verrucose conidia with spines. In contrast, conidia of P. prolifica are smooth-walled. 

Only ITS sequence data is available for P. prolifica, and the pairwise nucleotide comparisons showed 

that P. dicranopteridis (KUN-HKAS 129916) is significantly different from P. prolifica (MFLUCC 

21ï0155) in 26/508 bp (4.5%) of the ITS. In addition, the PHI test revealed no significant 

recombination event between our strain and the closely related taxa (ūw = 1) (Fig. 16). Thus, we 

introduce P. dicranopteridis as a new species based on phylogeny and morphology. 

The morphology of P. dicranopteridis matches the generic concept of Periconia in having 

holoblastic, monoblastic, or polyblastic conidiogenous cells and catenate or solitary, brown, spherical 

to sub-spherical, and aseptate conidia. However, most Periconia species have macronematous 

conidiophores, while conidiophores of P. dicranopteridis are micronematous and mostly reduced to 

conidiogenous cells. Yang et al. (2022) found that Periconia species sporulated in cultures resulted 

in micronematous conidiophores, as opposed to macronematous conidiophores in natural substrates. 

Our study is consistent with Yang et al. (2022); the new species is an endophyte that sporulates in 

culture and lacks conspicuous conidiophores. This suggests that the morphology of the same species 

on natural substrates may differ from the sporulates in culture. 

 

Phaeosphaeriaceae M.E. Barr 

Phaeosphaeriaceae is a highly diverse family comprising 87 genera within Dothideomycetes 

(Hyde et al. 2024). The family was introduced by Barr (1979) with Phaeosphaeria as the type genus, 

which originally comprised 15 genera. Phookamsak et al. (2014) revised this family, accepting 28 

genera based on generic type studies, representative specimens, and multi-gene phylogenetic 

analyses. Since then, many new genera have been consequently introduced to this family; up to now, 

87 genera are included in this family (Wijayawardene et al. 2022, Wanasinghe & 

Maharachchikumbura 2023, Hyde et al. 2024). 

 

Stagonospora (Sacc.) Sacc. 

Stagonospora is a species-rich genus with more than 500 entries listed in Index Fungorum 

(Index Fungorum 2024). However, only about 220 species are currently accepted in Stagonospora 

(Wijayawardene et al. 2022, Bhagya et al. 2024). The genus is characterized by erumpent, globose, 

brown ascomata with a minute ostiole, bitunicate, clavate asci, and ellipsoidal, 1-septate, ascospores 

with guttules in each cell (Quaedvlieg et al. 2013); immersed, globose to subglobose pycnidia with a 

single ostiole, conidiophores are reduced to conidiogenous cells with percurrent proliferations and 

holoblastic conidiogenesis, hyaline, cylindrical to ellipsoidal conidia with minute guttules 

(Brahmanage et al. 2020). Members of this genus are cosmopolitan, and exhibit diverse lifestyles as 

saprobes, endophytes, and pathogens of economically important plants with a worldwide distribution 

(Kobayashi et al. 2005, Quaedvlieg et al. 2013, Thambugala et al. 2017, Bhagya et al. 2024). In this 

study, five strains were isolated from Dicranopteris, and the five strains were identified as S. 

tainanensis based on phylogenetic analysis. This is the first species of Stagonospora reported from 

Dicranopteris. In addition, our phylogenetic analysis showed that Stagonospora is polyphyletic, and 

S. pseudopaludosa is clustered out of the genus, which is consistent with Bhagya et al. (2024). 
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Therefore, further studies are needed to clarify the accurate placement of this species. 

 

 
 

Figure 14 ï Periconia dicranopteridis (KUN-HKAS 129916, holotype). a Culture on PDA obverse 

and reverse. b, c Colonies on PDA. dïj Conidiogenous cells and conidia. Scale bar: d, e = 50 ɛm, f, 

g = 20 ɛm, hïj = 10ɛm. 
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Figure 15 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

SSU, and tef1-Ŭ sequence data. 84 taxa were included in the combined analyses, which comprised 

3400 characters after alignment. The best scoring RAxML tree with a final likelihood value of -

8294.983988 is presented. Bootstrap support values for maximum likelihood (ML) equal to or greater 
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than 70% and Bayesian posterior probabilities equal to or greater than 0.90 are indicated above 

branches as ML BS/PP. The tree was rooted to Morosphaeria ramunculicola (KH 220) and M. 

velatispora (KH 221); the newly obtained strain is in red and the type strains are in bold. 

 

 

 

Figure 16  Results of the PHI test of Periconia dicranopteridis and closely related species using 

both LogDet transformation and splits decomposition. The PHI test results (ūw) < 0.05 indicate 

significant recombination within the dataset. 

 

Stagonospora tainanensis W.H. Hsieh, Mycologia 71(5): 893 (1979)                   Fig. 17 

Index Fungorum: IF 324010; Facesoffungi number: FoF 17855.   

See description in Bensch et al. (2010)  

Culture characteristics: Colonies on PDA occupied the whole plate after 20 days at 25 ÁC, 

colonies circular, margin wavy, flat, velvety appearance with cream to greyish aerial mycelia in the 

middle, colony from above: greyish brown; reverse: dark brown centre and brown margin.  

Material examined: China, Guizhou Province, Songtao County, Tongren City, from the roots of 

D. pedata, 21 February 2022, J.Y. Zhang, (NS285ï5 = GZAAS 25ï0522), living culture (GZCC 25ï

0516); Zhengfeng County, Southwest Guizhou Buyi and Miao Autonomous County, from the 

rhizome of D. ampla, 17 March 2022, J.Y. Zhang, (137ï3 = GZAAS 25ï0505); Chengheng County, 

Qianxinan Buyi and Miao Autonomous Prefecture, from a stem of D. pedata, 16 March 2022, J.Y. 

Zhang, (NS182ï3 = GZAAS 25ï0511). ibdb (NS 253ï3 = GZAAS 25ï0531); from a stem of D. 

ampla, 16 March 2022, J.Y. Zhang, (NS311ï3 = GZAAS 25ï0533). 

GenBank numbers ï GZAAS 25ï0505: ITS: PV138739, LSU: PV138598, SSU: PV138561. 

GZAAS 25ï0511: ITS: PV138740, LSU: PV138597, SSU: PV138562. GZAAS 25ï0531: ITS: 

PV138741, LSU: PV138596. GZAAS 25ï0522: PV138742, LSU: PV138595, SSU: PV138563. 

GZAAS 25ï0533: ITS: PV138743, LSU: PV138594, SSU: PV138564. 

Notes ï Based on the combined ITS, LSU, and SSU phylogeny, our new isolates grouped 

together sister to Stagonospora tainanensis (KT 1866 and ATCC 38204) with 100% ML, 99% MP, 

and 1 BYPP support (Fig. 18). We were unable to observe the asexual or sexual morph characters in 

the culture. There were only 7bp, 1, and 0 bp differences in ITS, LSU, and SSU, respectively, between 
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our new strains and Stagonospora tainanensis (KT 1866), which does not significantly support our 

new strains to be a new species. Thus, based on phylogenetic analysis, we identified our new strains 

as S. tainanensis. 

Stagonospora tainanensis is a significant pathogen infecting sugarcane, and causes a disease 

known as sugarcane leaf blight, which causes high cane yield and sugar losses in susceptible cultivars 

(Xu et al. 2022, Wang et al. 2021, Huang et al. 2023). In this study, we isolated S. tainanensis from 

Dicranopteris pedata as an endophyte and it is reported as a new host record. 

 

 
 

Figure 17 ï Stagonospora tainanensis (GZAAS 25ï0522, new host record). a, b Cultures on WA 

from above and below. cïf hyphae. Scale bars: c = 30 ɛm, dïf = 20 ɛm. 

 

Pleosporaceae Nitschke 

Pleosporaceae is the largest family in Pleosporales (Wijayawardene et al. 2014, Ariyawansa et 

al. 2015). Pleosporaceae species occur worldwide as endophytes and saprobes on various plants or 

opportunistic human and plant pathogens (Ariyawansa et al. 2015, Hongsanan et al. 2020b). The 

classification of this family has been a major challenge due to the lack of molecular data and reference 

strains (Ariyawansa et al. 2015). Hyde et al. (2013) accepted 23 genera in this family based on 

morphology and molecular data. Ariyawansa et al. (2015) provided a backbone tree for 

Pleosporaceae and accepted 18 genera. To date, the family includes 28 genera (Hyde et al. 2024).  

 


