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Abstract  

This paper elaborates the advances made in the study of morphology, phylogeny, host 

association and geography of novel and interesting fungi in China and Thailand. We documented 

saprobic microfungi from dead twigs of different plant hosts from Annonaceae (Anomianthus 

dulcis, Cananga odorata and Desmos chinensis), Apocynaceae (Alstonia scholaris) and 

Magnoliaceae (Magnolia champaca, M. garrettii and M. liliifera ) in Yunnan Province, China and 

northern Thailand. Descriptions, illustrations and discussions on the familial placement of taxa are 

given based on phylogeny and morphological data. One new genus Muriformispora in 

Neohendersoniaceae (Dothideomycetes) and twelve new species, Acrocalymma magnoliae, 

Diaporthe chiangmaiensis, Fuscostagonospora magnoliae, Gyrothrix anomianthi, Hermatomyces 

anomianthi, Muriformispora magnoliae, Neomassaria alstoniae, N. thailandica, Neoroussoella 

thailandica, Peroneutypa anomianthi, Pseudochaetosphaeronema magnoliae and Torula canangae 

are introduced. An amended account of Hermatomyces is provided to include the sexual morph of 

the genus. New host records or new country records are provided for Acrocalymma pterocarpi, A. 

walkeri, Amphisphaeria micheliae, Angustimassarina populi, Aurantiascoma minimum, Diaporthe 

musigena, D. pterocarpi, Eutypella citricola, Gyrothrix oleae, Hermatomyces sphaericus, 

Lasiodiplodia crassispora, L. exigua, L. ponkanicola, L. pseudotheobromae, L. thailandica, L. 

theobromae, Magnibotryascoma kunmingense, Memnoniella ellipsoidea, Melomastia clematidis, 
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M. thamplaensis, Neoroussoella entadae, Nectria pseudotrichia, Nigrograna thymi, Periconia 

byssoides, P. pseudobyssoides, Phaeosphaeria sinensis, Pseudopithomyces chartarum, 

Pseudofusicoccum adansoniae, Rhytidhysteron neorufulum, Setoapiospora thailandica and 

Xenoroussoella triseptata.  

 

Keywords ï 12 new species ï Ascomycota ï Dothideomycetes ï Multi -locus phylogeny ï 

Sordariomycetes ï Systematics 
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Introduction  

Fungi are diverse and ubiquitous in terrestrial, freshwater and marine ecosystems and form an 

integral component of lifeôs genetic diversity (Hyde et al. 2020b, Lücking et al. 2020). They are a 

heterogeneous group of organisms that show great variation in morphology, reproduction, life 

cycles and modes of dispersal (Promputtha et al. 2007, Lofgren et al. 2018). In general, microfungi 

can be found as the asexual morphs that produce conidia on conidiophores and the sexual morph 

produces a closed structure known as ascoma (sporocarps or fruit bodies) that protect asci and 

ascospores and use a variety of ways to release spores (Money 2016). These sporulating fungi 

produce numerous sexual and asexual spores and take advantage of multiple abiotic vectors (wind 

and precipitation) and biotic vectors such as plants (seeds and senesced leaves) and animals (fur, 

feathers, and gut microbiomes). In many cases, humans also facilitate successful dispersal into new 

habitats (Golan & Pringle 2017).  

Fungi are an essential component in the most ecosystems and play key roles as decomposers, 

mutualists, and pathogens (Schmit & Mueller 2007). The majority of fungi are decomposers, while 

some are partners in lichens and mycorrhizal symbioses, and some are pathogens of plants and 

animals (particularly invertebrates). Fungal decomposers grow not only on woody and other plant 

tissues but also on herbivore dung (Money 2016). Fungal decomposers maintain ecological balance 

by recycling nutrients and degrading organic matter (lignocellulose) in wood and leaves (Bucher et 

al. 2004, Hyde et al. 2018). The decomposition of organic materials maintains the balance between 

soil carbon storage and CO2 emission into the atmosphere and increases the availability of mineral 

nutrients in the soil that can be utilized for plant growth (van der Wal et al. 2013). In addition, fungi 

are widely utilized for antibiotics, enzymes, food production, and the pharmaceutical industry. In 

addition, they function as agents for biological control of a wide range of plant pathogens, crop 

pests and bioremediation of chemical spills (Lodge 1997, Lücking et al. 2020, Thambugala et al. 

2020). 

A study by Hawksworth & Lucking (2017) emended the global fungal species richness of 1.5 

million to an updated range of 2.2 to 3.8 million. Hyde et al. (2020) discussed the various data that 

is lacking and needed to estimate fungal numbers which have ranged from 0.5 to 13.2 million 

species. Hyde et al. (2018, 2020) suggested that poorly studied countries and hosts, or understudied 

habitats or niches, harbour diverse fungal species that will lead to the discovery novel taxa (Hyde et 

al. 2018, 2020). Microfungi show a higher degree of diversity where numerous novel species have 

been discovered in tropical and sub-tropical regions. These regions facilitate fungal infections 

because they have good biotic and abiotic factors such as highly diverse host plants and 

microhabitats that drive a higher degree of biodiversity (Piepenbring et al. 2011, Guzman & Heil 

2014). Saprobic fungi can be found in four phyla namely, Ascomycota, Basidiomycota, 

Chytridiomycota and Zygomycota (van der Wal et al. 2013). Zygomycota consists of over 1000 

described species and the Mucoromycotina includes approximately 300 described species that are 

recognized as opportunistic saprotrophs (van der Wal et al. 2013). Chytridiomycota is generally 

considered as an aquatic fungal group. However, it was identified that those saprobic chytrids fungi 

are present in non-vegetated, high-elevation soils (van der Wal et al. 2013). Basidiomycota consists 

of approximately 40 000 described species (He et al. 2022) and among them the majority of 

saprobic basidiomycetes are found in the subphylum Agaricomycotina (van der Wal et al. 2013). 

Ascomycota is the largest phylum of fungi comprising more than 33,000 named species and 

numerous undescribed fungi (Money 2016). In this study, we focus mainly on two classes of 

Ascomycota viz. Dothideomycetes and Sordariomycetes. Dothideomycetes is the largest class and 

most ecologically diverse group of fungi consisting of endophytes, epiphytes, saprobes, human and 

plant pathogens, lichens, and lichenicolous taxa (Hongsanan et al. 2020a). They are characterized 

by bitunicate asci with fissitunicate dehiscence and they occur on a broad range of hosts in aquatic 
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and terrestrial habitats (Hongsanan et al. 2020a). The second-largest class is Sordariomycetes 

comprising a diverse range of taxa (Maharachchikumbura et al. 2015, 2016). They are 

characterized by perithecial ascomata and inoperculate unitunicate or non-fissitunicate asci 

(Maharachchikumbura et al. 2015, 2016, Hyde et al. 2020b).  

Taxonomy is crucial to understanding life's diversity through exploring and discovering fungi 

in nature (Hibbett 2016). Nomenclature promotes universally accepted scientific names that reflect 

relationships between species and thereby strengthen communication among scientists and the 

public (Hibbett 2016). The taxonomy of microorganisms especially fungi is challenging due to their 

extreme diversity in terms of morphological features, nutritional modes and asexual-sexual fungal 

morphs (Hibbett 2016). In the early nomenclature, fungal names often related to their host plants on 

which the holotype was collected. For example, Pestalotiopsis species were named based on host 

plants names (Maharachchikumbura et al. 2014). However, many scientists argued that 

Pestalotiopsis species are generally not host-specific as they probably have a wide range of hosts 

and substrates (Jeewon et al. 2004, Lee et al. 2006). This indicates that many traditional host-based 

Pestalotiopsis species might be spurious (Maharachchikumbura et al. 2014). Similarly, most 

Aplosporella species have been described based on their host occurrence, however, presently 

available data suggested that the majority of these species are not host-specific (Damm et al. 2007). 

Therefore, it is suggested to employ phenotypic analyses coupled with phylogenetic analyses to 

delimitate species boundaries (Maharachchikumbura et al. 2014, 2021). However, it is essential to 

report host association and geographic distribution of fungi for the better understanding of the fungi 

and their interactions with natural environment. This study aims to investigate saprobic microfungi 

from dead twigs of different plant hosts from Annonaceae, Apocynaceae and Magnoliaceae in 

northern Thailand and Yunnan Province, China. We describe novel and existing fungi in China and 

Thailand based on both morphology and multi-locus phylogeny.  

 

Materials & M ethods 

Dead twigs attached to different host plants were collected in this study. The host plant 

species were selected according to a selection design (Fig. 1). We selected three plant species from 

family 2 (order 1) and one plant genus from family 1 (order 1) in Thailand according to the design. 

Then, we selected one plant species from family 3 which belong to a different order (order 2) in 

Thailand. In addition, we selected the same plant genus from family 1 (order 1) in China (not 

included in Figure 1).  

According to the above design we selected Anomianthus dulcis, Cananga odorata, Desmos 

chinensis from Annonaceae (Magnoliales) and Magnolia sp. from Magnoliaceae (Magnoliales) in 

Thailand. Further, we selected Alstonia scholaris from Apocynaceae (Gentianales) in Thailand. In 

addition, we selected Magnolia sp. from Magnoliaceae (Magnoliales) in China. The isolated fungal 

species are given in the Table 1. 

The study area of northern Thailand has the average annual temperature ranges between 20 

and 34°C. The rainy season is from May to October, with average annual rainfall ranging between 

600 and >1000 mm (Arunrat et al. 2021). The study area of Yunnan, China has annual average 

temperature of 6.90ï27.10°C and the wet season is from May to October with average annual 

rainfall ranging 560.00ï2300.00 mm (Yang et al. 2019a). Micro-morphological characteristics were 

examined with an OLYMPUS SZ61 compound microscope while the images were recorded with a 

Canon EOS 600D digital camera mounted to a Nikon ECLIPSE 80i compound microscope. All 

microscopic measurements were made with the Tarosoft (R) image framework v. 0.9.0.7 and 

images were further processed with Adobe Photoshop CS3 Extended version. Pure cultures were 

obtained by single spore isolation as outlined by Senanayake et al. (2020). Germinating ascospores 

were transferred aseptically to potato dextrose agar (PDA) and culture characteristics, such as 

growth rate and colony characteristics, were determined from cultures grown on PDA at room 

temperature (25°C) for one week. 

The specimens cited in this paper were deposited at the Mae Fah Luang University 

Herbarium (Herb. MFLU), Chiang Rai, Thailand. The living fungal cultures recovered in this study 
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were deposited at the Mae Fah Luang University Culture Collection (MFLUCC), Thailand and 

Kunming Institute of Botany Culture Collection (KUMCC), China. Faces of Fungi numbers and 

Index Fungorum numbers were registered as described in Jayasiri et al. (2015) and Index 

Fungorum (2022), respectively. Recent publications that were used to introduce new species were 

mentioned in the relevant notes of result section.  

 

 
 

Figure 1 ï Host plant species used in this study. 

 

DNA extraction and PCR amplification 

One-week old pure cultures on PDA were used for DNA extraction (Dissanayake et al. 2020). 

The mycelia were scraped off from pure cultures and genomic DNA was extracted using Biospin 

fungus genomic DNA kit (BioFlux®, P.R. China) following the manufacturerôs protocol. DNA was 

kept at 4 °C for the DNA amplification of genes and maintained at ï20 °C for long term storage.  

Polymerase chain reaction (PCR) was used to amplify the internal transcribed spacers (ITS) 

and partial gene regions of 28S ribosomal RNA (LSU), 18S ribosomal RNA (SSU), RNA 

polymerase II second largest subunit (RPB2), ɓ-tubulin (tub2), actin (ACT), glyceraldehyde-3-

phosphate dehydrogenase (GADPH), chitin synthase 1 (CHSï1), calmodulin (CAL) and translation 

elongation factor 1ïalpha (tef1) where appropriate using primers as in de Silva et al. (2021). The 

final volume of the PCR reaction was 25 ɛl, containing 1 ɛl of DNA template, 1 ɛl of each forward 

and reward primers, 12.5 ɛl of 2ĬEasy Taq PCR SuperMix (a mixture of EasyTaq TM DNA 

Polymerase, dNTPs, and optimized buffer, Beijing TransGen Biotech Co., Ltd., Beijing, P.R. 

China) and 9.5 ɛl of ddH2O. Amplification of gene regions were performed following Li et al. 

(2020a) for ITS, LSU, SSU, tef1, RPB2, tub2, Gomes et al. (2013) for CAL and Weir et al. (2012) 

for ACT, GADPH, CHSï1. PCR purification and sequencing of amplified PCR products were done 

by Shanghai Sangon Biological Engineering Technology & Services Co., Ltd, P.R. China. 

Newly generated nucleotide sequences were deposited in the GenBank and the accession 

numbers were mentioned in relevant entries. Sequences of the individual loci were aligned with 

MAFFT v. 7 online version (Yamada et al. 2016) using default settings. BioEdit v. 7.0.5.2 (Hall 

1999) software was used to refine the alignments manually where necessary and to exclude 

incomplete portions at the ends of the sequences before the analyses.  

 

Phylogenetic analyses 

Maximum likelihood analysis was performed in RAxML GUI v. 1.3 (Silvestro & Michalak 

2012) and maximum parsimony analysis was done in PAUP (Phylogenetic Analysis Using 

Parsimony) v. 4.0b10 (Swofford 2002). Evolutionary models for phylogenetic analyses were 

selected independently for each locus using MrModeltest v. 3.7 (Posada & Crandall 1998) under 

the Akaike Information Criterion (AIC). Parameters for maximum likelihood were set to rapid 

bootstrapping with 1000 replicates and the GTR + GAMMA model of nucleotide substitution. 

Bayesian analysis was conducted in MrBayes v. 3.1.2 (Huelsenbeck & Ronqvist 2001). Parameters  
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of Bayesian analysis include markov chains that were run for 1000000 generations, trees were sampled at every 100th generation (printfreq = 100), 

leading to 10000 trees. Among these trees, 20% of the initial trees were discarded and the remaining trees were used to evaluate posterior probabilities 

(PP) in the majority rule consensus tree. Parameters for maximum likelihood were set to rapid bootstrapping with 1000 replicates using the GTR + 

GAMMA model of nucleotide substitution. Maximum parsimony was run with the heuristic search option, random taxon addition, tree bisection-

reconnection (TBR) for the branch swapping algorithm and 1000 random sequence additions, with maxtrees set at 1000. Gaps were treated as missing 

data. Tree Length [TL], Consistency Index [CI], Retention Index [RI], Relative Consistency Index [RC] and Homoplasy Index [HI] were calculated 

for the most parsimonious tree. Phylograms were visualized with FigTree v1.4.0 (Rambaut 2012) and annotated in Microsoft PowerPoint (2010). We 

conducted different analyses to obtain phylogenetic support and discussed results in respective entries. 

 

Table 1 Fungal species isolated and identified in this study. 

     

Fungal Species 

Host plant species     
Magnolia Anomianthus 

dulcis 

Cananga 

odorata 

Desmos 

chinensis 

Alstonia 

scholaris 

Dothideomycetes  Hysteriales Hysteriaceae Rhytidhysteron  Rhytidhysteron neorufulum NI260CH 
    

     
NI287TH 

    

 
Pleosporales Acrocalymmaceae Acrocalymma Acrocalymma pterocarpi NI175CH 

    

    
Acrocalymma magnoliae NI209TH AND31TH 

   

    
Acrocalymma walkeri  NI214TH 

    

  
Amorosiaceae Angustimassarina Angustimassarina populi NI283TH 

    

    
Angustimassarina populi NI286TH 

    

  
Didymosphaeriaceae Pseudopithomyces Pseudopithomyces chartarum 

 
AND22bTH 

   

  
Fuscostagonosporaceae Fuscostagonospora Fuscostagonospora 

magnoliae  

NI284TH 
    

     
NI285TH 

    

  
Hermatomycetaceae Hermatomyces Hermatomyces sphaericus 

 
AND5TH 

  
AS16ATH          
AS16BTH     

Hermatomyces anomianthi 
 

AND23TH 
   

  
Macrodiplodiopsidaceae Pseudochaetosphaeronema Pseudochaetosphaeronema 

magnoliae 

NI167CH 
    

     
NI197TH 

    

  
Neohendersoniaceae Muriformispora  Muriformispora magnoliae  NI261CH 

    

  
Neomassariaceae Neomassaria Neomassaria alstoniae  

    
AS14TH   

    Neomassaria thailandica 
 

AND4TH 
   

  
Nigrogranaceae Nigrograna Nigrograna thymi  NI269CH 

    

  
Periconiaceae Periconia  Periconia byssoides  

  
CO10TH 

  

    
Periconia pseudobyssoides NI273CH 

    

  
Phaeosphaeriaceae Phaeosphaeria Phaeosphaeria sinensis  NI166CH 

    

  
Roussoellaceae Neoroussoella Neoroussoella entadae  NI213TH 

    

    
Neoroussoella thailandica NI258TH 
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Table 1 Continued. 

 
    

Fungal Species 

Host plant species 

    Magnolia Anomianthus 

dulcis 

Cananga 

odorata 

Desmos 

chinensis 

Alstonia 

scholaris 

   Xenoroussoella Xenoroussoella triseptata   AND11bTH  DC9TH    
Teichosporaceae Magnibotryascoma  Magnibotryascoma 

kunmingense  

NI196TH 
    

   
Aurantiascoma Aurantiascoma minimum  NI194TH 

    

  
Torulaceae Torula Torula canangae 

  
CO1TH 

  

Dothideomycetes  Botryosphaeriales Botryosphaeriaceae Lasiodiplodia Lasiodiplodia theobromae  NI302TH AND13TH 
   

orders incertae sedis 
    

NI306TH 
    

    
Lasiodiplodia microconidia 

 
AND1TH 

   

    
Lasiodiplodia swieteniae NI300TH 

    

    
Lasiodiplodia 

pseudotheobromae  

NI325TH 
 

CO6TH DC7TH 
 

    
Lasiodiplodia aquilariae  NI305TH   

   

   
  Lasiodiplodia pyriformis NI326TH 

    

  
Phyllostictaceae Pseudofusicoccum Pseudofusicoccum 

adansoniae  

NI320TH AND32TH 
  

AS15TH 

 
Dyfrolomycetales Pleurotremataceae Dyfrolomyces Dyfrolomyces thamplaensis  

 
AND9TH 

   

      
AND12TH 

   

   
Melomastia Melomastia clematidis  

  
CO12TH 

  

 
Muyocopronales Muyocopronaceae Setoapiospora Setoapiospora thailandica  

 
AND3TH 

   

Sordariomycetes Diaporthales Diaporthaceae Diaporthe Diaporthe musigena  NI304TH 
    

Subclass Diaporthomycetidae  
  

Diaporthe pterocarpi  
    

AS3TH          
AS17TH     

Diaporthe chiangmaiensis NI207bTH 
   

AS19TH     
  GMT8TH 

    

Subclass 

Hypocreomycetidae 

Hypocreales Nectriaceae Nectria Nectria pseudotrichia  
 

AND25TH 
   

  
Stachybotryaceae  Memnoniella Memnoniella ellipsoidea  

  
CO2TH 

  

Subclass 

Xylariomycetidae  

Amphisphaeriales Amphisphaeriaceae Amphisphaeria Amphisphaeria micheliae 
    

AS12aTH 

 
Xylariales Diatrypaceae Eutypella Eutypella citricola  NI329TH 

    

   
Peroneutypa Peroneutypa anomianthi 

 
AND6TH 

   

 
Xylariales Incertae 

sedis 

 
Gyrothrix  Gyrothrix oleae  

   
DC8TH 

 

    
Gyrothrix anomianthi 

 
AND20TH 

   

CH = Specimens collected in China 
TH = Specimens collected in Thailand 
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Results 

 

Class Dothideomycetes O.E. Erikss. & Winka  

Subclass Pleosporomycetidae Schoch et al. 

Hysteriales Lindau. 

Hysteriaceae Chevall. 

Hysteriaceae was established by Chevallier (1826) as óHysterineaeô. Members of this family 

are characterized by having immersed to superficial, carbonaceous to coriaceous, navicular, 

hysterothecium, characteristically dehiscing by an invaginated slit or sulcus, bitunicate asci and 

hyaline to pigmented, one to multi-septate, or muriform ascospores (Hyde et al. 2013, Thambugala 

et al. 2016, Jayasiri et al. 2018). Nine genera are accepted in this family, Gloniopsis, Graphyllium, 

Hysterium, Hysterobrevium, Hysterodifractum, Oedohysterium, Ostreichnion, Psiloglonium and 

Rhytidhysteron (Hongsanan et al. 2020a). 

 

Rhytidhysteron Speg.  

Rhytidhysteron was introduced by Spegazzini (1881) to accommodate R. brasiliense and R. 

viride. Clements & Shear (1931) designated R. brasiliense as the type species. Rhytidhysteron 

species are characterized by closed and navicular ascomata, later opening by a longitudinal slit to 

become irregularly apothecioid at maturity and heavily pigmented, with thick-walled ascospores 

(Bohm et al. 2009, Thambugala et al. 2016, Hongsanan et al. 2020a). This genus has wide 

distribution of endophytes, saprobes and weak pathogens (Hyde et al. 2013, Kumar et al. 2019). In 

this study, we report on a new host record of Rhytidhysteron neorufulum from Magnolia sp. in 

China and Thailand. 

 

Rhytidhysteron neorufulum Thambug. & K.D. Hyde, Cryptog. Mycol. 37(1): 110 (2016)  

      Fig. 3 

Index Fungorum number: IF 551865, Faces of Fungi number: FoF 01840 

Saprobic on dead twigs attached to Magnolia sp. Sexual morph: Ascomata 900ï1400 ɛm 

long, 450ï600 ɛm high, 700ï750 ɛm diam. (x  = 1200 × 550 × 730 µm, n = 10), apothecioid, 

solitary to aggregated, superficial, black, coriaceous, elliptic or irregular in shape, with lenticular or 

irregular opening when wet, not striate, black or yellow at the center, when dry folded at the 

margin, forming an elongate slit. Exciple 90ï110 ɛm wide, composed of dark brown to black, 

thick-walled cells of textura angularis. Hamathecium comprising 1.5ï2.5 ɛm wide, dense, septate 

pseudoparaphyses, forming epithecium above the asci, enclosed in a gelatinous matrix. Asci 160ï

200 × 9ï16 ɛm (x  = 180 × 12 ɛm, n = 20), 8-spored, bitunicate, clavate to cylindrical, with a short, 

furcate pedicel, apically rounded, without a distinct ocular chamber. Ascospores 28ï36 × 9 ï12 ɛm 

(x  = 30 × 11 ɛm, n = 40), uni-seriate, slightly overlapping, ellipsoidal to fusiform, slightly rounded 

or pointed at both ends, 1ï3-septate, constricted at the septa, yellowish when immature, reddish-

brown to brown when mature, without a mucilaginous sheath. Asexual morph: Not observed.  

Culture characteristics ï Colonies on PDA reaching 30 mm diameter after 1 week at 25 °C, 

colonies from above: circular, margin undulate, dense, slightly raised, yellowish brown at the 

margin, brown in the centre; reverse: pale brown at the margin, dark brown in the centre. 

Material examined ï China, Yunnan Province, Xishuangbanna, dead twigs attached to 

Magnolia sp. (Magnoliaceae), 27 March 2017, N. I. de Silva, NI260 (MFLU 18-2644), living 

culture, MFLUCC 19-0035; Thailand, Chiang Rai Province, dead twigs attached to Magnolia sp. 

(Magnoliaceae), 9 January 2019, N. I. de Silva, NI287 (MFLU 21-0248), living culture, MFLUCC 

21-0179.  

Known hosts and distribution ï On dead stems, dead wood of unidentified plant in Chiang 

Rai, Chiang Mai Provinces Thailand (Thambugala et al. 2016), dead twigs attached to Magnolia sp. 

in China and Thailand (this study). 

GenBank numbers ï (NI260): LSU: OK655812, ITS: OL413432, SSU: OL331091, tef1: 

OM117545, (NI287): LSU: OK655813, ITS: OL413433, SSU: OL331092. 
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Figure 2 ï Phylogram generated from maximum likelihood analysis of combined LSU, ITS, SSU 

and tef1 sequence data. Related sequences of Rhytidhysteron were obtained from Wanasinghe et al. 

(2020). Thirty-six strains are included in the combined gene analyses comprising 3390 characters 

after alignment (950 characters for LSU, 1000 characters for SSU, 580 characters for ITS, 860 

characters for tef1). Gloniopsis praelonga (CBS112415) is used as outgroup taxon. The best 

RAxML tree with a final likelihood value of -8813.420544 is presented. The matrix had 620 

distinct alignment patterns, with 27.77% undetermined characters or gaps. Bootstrap values for 

maximum likelihood equal to or greater than 75% and Bayesian posterior probabilities equal to or 

greater than 0.95 are placed above the branches. The newly generated sequences are indicated in 

red. Type and ex-type strains are in black bold. 

 

Notes ï Rhytidhysteron neorufulum was introduced by Thambugala et al. (2016) from 

decaying wood in Thailand. The morphological characteristics of our collection (MFLU 18-2644) 

tally well with R. neorufulum (MFLUCC 13-0316) in having superficial, black, coriaceous, elliptic 

or irregular shaped hysterothecia, clavate to cylindrical asci (185ï220 × 9.5ï13 ɛm vs 160ï200 × 9 

ï16 ɛm) and ellipsoidal to fusiform, 1ï3-septate, reddish-brown to brown ascospores (27ï34 × 7 ï
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10.6 ɛm vs 28ï36 × 9 ï12 ɛm) (Thambugala et al. 2016). According to our combined multi-gene 

(LSU, ITS, SSU and tef1) phylogenetic analyses, our collection nested with R. neorufulum isolates 

in a well-supported clade (92% ML, 0.95 BYPP). This is the first record of R. neorufulum on 

Magnolia species.  

 

 
 

Figure 3 ï Rhytidhysteron neorufulum (MFLU 18-2644). a The specimen. b, c Appearance of 

ascomata on the host surface. d, e Vertical sections through ascomata. f Exciple.  

g Pseudoparaphyses. hïj Asci. kïn Ascospores. Scale bars: aïc = 500 ɛm, d, e = 100 ɛm, f = 20 

ɛm, g, kïn = 10 ɛm, hïj = 50 ɛm. 

 

Pleosporales Luttr. ex M.E. Barr 

Acrocalymmaceae Crous & Trakun. 

This family was introduced by Trakunyingcharoen et al. (2014) to accommodate 

Acrocalymma as the type genus. In this study, we follow the recent treatment for Acrocalymmaceae 

in Hongsanan et al. (2020a) and Tennakoon et al. (2021). 

 

Acrocalymma Alcorn & J.A.G. Irwin 

Alcorn & Irwin (1987) introduced Acrocalymma to accommodate the root pathogen A. 

medicaginis on Medicago in Australia. There are eleven Acrocalymma epithets in Species 

Fungorum (2022). 
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Figure 4 ï Phylogram generated from maximum likelihood analysis of combined LSU, SSU and 

ITS sequence data. Related sequences of Acrocalymma were obtained from Tennakoon et al. 

(2021). Thirty-six strains are included in the combined gene analyses comprising 2420 characters 

after alignment (880 characters for LSU, 1000 characters for SSU, 540 characters for ITS). 

Boeremia exgua (CBS 107.21) and B. exigua var exigua (CBS 431.74) are used as outgroup taxa. 

The best RAxML tree with a final likelihood value of -7640.126204 is presented. The matrix had 

535 distinct alignment patterns, with 38.35% undetermined characters or gaps. Bootstrap values for 

maximum likelihood equal to or greater than 75% and Bayesian posterior probabilities equal to or 

greater than 0.95 are placed above the branches. The newly generated sequences are indicated in 

red and type species are in red bold. Type and ex-type strains are in black bold. 

 

Acrocalymma magnoliae N.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov.         Fig. 5 

Index Fungorum number: IF 559515, Faces of Fungi number: FoF 10713 

Etymology ï Name reflects the host genus Magnolia, from which the new species was 

isolated. 

Holotype ï MFLU 18-1306 

Saprobic on dead twigs attached to Magnolia lilifera . Sexual morph: Not observed. Asexual 

morph: Coelomycetous. Conidiomata 135ï160 × 200ï230 µm (x  = 145 Ĭ 215 ɛm, n = 10), sub-

globose, dark brown or black, semi-immersed to erumpent, solitary, scattered without ostiole. 

Conidiomatal wall 20ï35 ɛm wide, composed of several layers of small, flattened, brown to dark 

brown pseudoparenchymatous cells, cells in the inner layer lightly pigmented, arranged in a textura 
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angularis, in the outer layer, darker, fusing cells and indistinguishable from the host tissues. 

Conidiophores reduced to conidiogenous cells. Conidiogenous cells 7ï12 × 3ï7 µm (x  = 10 × 5 

ɛm, n = 10), phialidic, hyaline, smooth, ampulliform to doliiform, proliferating with visible 

periclinal thickening at apex. Conidia 22ï30 × 5ï7 ɛm (x  = 26 Ĭ 6 ɛm, n = 40), hyaline, 

cylindrical to fusoid, smooth, guttulate, thin-walled, straight, apex obtuse, unicellular, 2ï3 

pseudosepta present with flaring mucoid. Apical appendage visible in water mounts. 

Culture characteristics ï Colonies on PDA reaching 20 mm diameter after 1 week at 25 °C, 

colonies from above: circular, margin entire, dense, slightly raised, cottony to fairy fluffy 

appearance, white at the margin, olivaceous green in the centre; reverse: cream at the margin, 

greyish green in the centre.  

Material examined ï Thailand, Chiang Mai Province, dead twigs attached to Magnolia sp. 

(Magnoliaceae), 15 November 2017, N. I. de Silva, NI209 (MFLU 18-1306, holotype), ex-type 

living culture, MFLUCC 18-0545, Thailand, Chiang Rai Province, dead twigs attached to 

Anomianthus dulcis (Annonaceae), 4 April 2019, N. I. de Silva, AND31 (MFLU 21-0206), living 

culture, MFLUCC 21-0204.  

GenBank numbers ï (NI209): LSU: OK655819, SSU: OL331094, ITS: OL413439, 

(AND31): LSU: OK655820, SSU: OL331095, ITS: OL413440. 

 

 
 

Figure 5 ï Acrocalymma magnoliae (MFLU 18-1306, holotype). aïc Appearance of immersed 

conidiomata on substrate. d, e Vertical sections through conidiomata. f Conidiomatal wall.  

g, h Conidiogenous cells. iïl Conidia. Scale bars: aïc = 200 ɛm, d, e = 20 ɛm, fïl = 5 ɛm. 

 

Notes ï The morphology of our collection (MFLU 18-1306 and MFLU 21-0206) tally with it 

being an Acrocalymma species in having globose, semi-immersed to immersed, ostiolate 

conidiomata, ampulliform to doliiform, hyaline conidiogenous cells and hyaline, smooth, guttulate, 

cylindrical to fusoid, unicellular conidia (Trakunyingcharoen et al. 2014, Jayasiri et al. 2019, 

tennakoon et al. 2021). Multi-gene phylogeny indicates that our collection groups independently, 

sister to the clade containing Acrocalymma bipolare, A. medicaginis and A. pterocarpi with 99% 

ML, 0.99 BYPP supports (Fig. 4). Acrocalymma magnoliae is differ from A. bipolare, A. 

medicaginis, A. pterocarpi considering their morphology. Acrocalymma magnoliae has (22ï30 × 

5ï7) ɛm conidia with inconspicuous apical appendage. Acrocalymma bipolare has (9ï12 × 3ï5) 
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µm conidia with apical and lower appendages (Dong et al. 2020). Acrocalymma medicaginis has 

(11ï21 × 3.5ï5) µm conidia with helmet-shaped apical appendages (Alcorn & Irwin 1987). A 

morphological comparison between Acrocalymma magnoliae and A. pterocarpi cannot be made 

because the latter is only known for its sexual morph characteristics (Jayasiri et al. 2019). It is 

interesting to note that this is the first Acrocalymma record from Magnolia species (Table 2). 

 

Table 2 Comparison of habitats and localities of Acrocalymma spp. 

 
Species Host  Locality  Reference 

Acrocalymma ampeli  

(Asexual morph) 

Ficus ampelas Taiwan Tennakoon et al. (2021) 

Acrocalymma aquatica  

(Asexual morph) 

Submerged wood in a 

freshwater stream 

Thailand  Zhang et al. (2012b) 

Acrocalymma bipolare 

(Asexual morph) 

On submerged wood Egypt Dong et al. (2020) 

Acrocalymma cycadis  

(Asexual morph) 

Cycas calcicola Australia  Crous et al. (2014) 

Acrocalymma fici  

(Asexual morph) 

Ficus sp.  India  Trakunyingcharoen et al. 

(2014) 

Acrocalymma magnoliae 

(Asexual morph) 

Magnolia sp. 

Anomianthus dulcis 

Thailand This study 

Acrocalymma medicaginis 

(Asexual morph) 

Medicago sativa  Australia  Alcorn & Irwin (1987) 

Acrocalymma pterocarpi  

(Sexual morph) 

Pterocarpus indicus  Thailand  Jayasiri et al. (2019) 

Acrocalymma vagum  

(Asexual morph) 

Amaranthusm sp., Citrullus 

lanatus, Cucumis melo, C. 

sativus, Cucurbita rootstock, 

Vitis vinifera 

Spain, USA  Trakunyingcharoen et al. 

(2014) 

Acrocalymma walkeri  

(Sexual morph) 

Medicago sativa  Australia  Trakunyingcharoen et al. 

(2014) 

Acrocalymma yuxiense  

(Asexual morph) 

On dead leaves of Quercus China Mortimer et al. (2021) 

 

Acrocalymma pterocarpi Jayasiri, E.B.G. Jones & K.D. Hyde, Mycosphere 10(1): 20 (2019) 

      Fig. 6 

Index Fungorum number: IF 555528, Faces of Fungi number: FoF 05228 

Saprobic on dead twigs attached to Magnolia sp. Sexual morph: Ascomata 130ï150 ɛm high, 

180ï200 ɛm diam. (x  = 145 × 190 µm, n = 10), scattered, erumpent to nearly superficial, with 

basal wall remaining immersed in host tissue, globose to subglobose, dark brown to black, ostiolate 

with minute papilla. Peridium 12ï20 ɛm wide (x  = 14 ɛm, n = 10), composed of several layers of 

small, flattened, brown to dark brown pseudoparenchymatous cells, inner cells hyaline to lightly 

pigmented, arranged in a textura angularis, outer cells, darker, fusing and indistinguishable from 

the host tissues. Hamathecium composed of 1ï2 ɛm wide, numerous, filamentous, branched, 

septate, pseudoparaphyses. Asci 50ï75 × 5ï7 ɛm (x  = 65 Ĭ 6 ɛm, n = 20), 8-spored, bitunicate, 

fissitunicate, cylindrical, with a short, narrowed, furcate pedicel, apically rounded with a small 

ocular chamber. Ascospores 10ï13 × 2ï4 ɛm (x  = 12 Ĭ 3 ɛm, n = 30), obliquely biseriate, hyaline, 

fusiform, 1ï3-septate, with narrowly rounded ends with mucilaginous sheath. Asexual morph: Not 

observed.  

Culture characteristics ï Colonies on PDA reaching 25 mm diameter after 1 week at 25 °C, 

colonies from above: circular, margin undulate, dense, slightly raised, cottony to fluffy appearance, 

white; reverse: cream at the margin, orangish brown in the centre. 

Material examined ï China, Yunnan Province, Xishuangbanna, dead twigs attached to 

Magnolia sp. (Magnoliaceae), 27 March 2017, N. I. de Silva, NI175 (MFLU 18-1034), living 

culture, MFLUCC 18-0718. 
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Known hosts and distribution ï On a fallen pod of Pterocarpus indicus in Thailand (Jayasiri 

et al. 2019), dead twigs attached to the Magnolia sp. in China (this study). 

GenBank numbers ï LSU: OK655818, SSU: OL331093, ITS: OL413438. 

Notes ï Acrocalymma pterocarpi was introduced by Jayasiri et al. (2019) from a fallen pod of 

Pterocarpus indicus in Thailand. The morphological characteristics of our collection (MFLUCC 

18-0718) resemble A. pterocarpi (MFLUCC 17-0926) in having erumpent to nearly superficial, 

globose to subglobose, dark brown to black conidiomata, cylindrical asci (50ï75 × 5ï7 ɛm vs 65ï

75 × 7ï12 ɛm) and hyaline, fusiform, 1ï3-septate ascospores (10ï13 × 2ï4 ɛm vs 17ï21 × 3ï5 ɛm) 

(Jayasiri et al. 2019). According to the multi-gene phylogeny herein, our collection (MFLUCC 18-

0718) was nested with A. pterocarpi (MFLUCC 17-0926) with 86% ML support. Therefore, we 

introduce our collection as a new host record of A. pterocarpi from Magnolia sp. in China.  

 

 
 

Figure 6 ï Acrocalymma pterocarpi (MFLU 18-1034). aïc Appearance of ascomata on host 

surface. d Vertical sections through ascomata. e, f Peridium. g Pseudoparaphyses with young asci. 

h, i Asci. jïn Ascospores. g Ascospore stained with Indian ink. Scale bars: d = 80 ɛm, e, f = 20 ɛm, 

h, i = 30 ɛm, iïo = 5 ɛm. 

 

Acrocalymma walkeri (Shoemaker, C.E. Babc. & J.A.G. Irwin) Crous & Trakun., IMA Fungus 

5(2): 407 (2014)                 Fig. 7 

Index Fungorum number: IF 810840, Faces of Fungi number: FoF 12929  

Saprobic on dead twigs attached to Magnolia sp. Sexual morph: Ascomata 180ï220 ɛm high, 

155ï170 ɛm diam. (x  = 200 × 165 µm, n = 10), scattered, immersed to erumpent, globose or 
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subglobose, dark brown to black, elongated neck, with minute papilla, ostiolate. Peridium 10ï15 

ɛm wide (x  = 12 ɛm, n = 10), composed of several layers of small, flattened, brown to dark brown 

pseudoparenchymatous cells, cells towards the inside hyaline to lightly pigmented, arranged in a 

textura angularis, at the outside, darker, fusing and indistinguishable from the host tissues. 

Hamathecium composed of 1ï2 ɛm wide, numerous, filamentous, branched, septate, 

pseudoparaphyses. Asci 60ï95 × 7ï10 ɛm (x  = 80 Ĭ 8.5 ɛm, n = 20), 8-spored, bitunicate, 

fissitunicate, cylindrical, with a short, narrowed, furcate pedicel, and with a small ocular chamber. 

Ascospores 16ï20 × 3ï5 ɛm (x  = 18 Ĭ 4 ɛm, n = 30), obliquely biseriate, hyaline, fusiform with 

acute ends, 1-septate, constricted at the septum, upper cell slightly wider than lower cell, smooth-

walled. Asexual morph: Not observed.  

Culture characteristics ï Colonies on PDA reaching 22 mm diameter after 1 week at 25 °C, 

colonies from above: circular, margin entire, dense, slightly raised, cottony to fairy fluffy 

appearance, white at the margin, light grey in the centre; reverse: cream at the margin, grey in the 

centre.  

Material examined ï Thailand, Chiang Mai Province, dead twigs attached to Magnolia sp. 

(Magnoliaceae), 15 November 2017, N. I. de Silva, NI214 (MFLU 18-1311), living culture, 

MFLUCC 18-0547. 

 

 
 

Figure 7 ï Acrocalymma walkeri (MFLU 18-1311). a The specimen. b, c Appearance of ascomata 

on substrate. d, e Vertical sections through ascomata. f Peridium. g Pseudoparaphyses. hïj Asci.  
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kïn Ascospores. Scale bars: a = 500 ɛm, b = 200 ɛm, c = 100 ɛm, d, e = 50 ɛm, f = 5 ɛm, hïj = 20 

ɛm, kïn = 5 ɛm.  

 

Known hosts and distribution ï Medicago sativa in Australia (Shoemaker et al. 1991), dead 

twigs attached to Magnolia sp. in Thailand (this study). 

GenBank numbers ï LSU: OK655821, ITS: OL413441. 

Notes ï The morphological characteristics of our collection (MFLUCC 18-0547) resembles 

Acrocalymma walkeri in having immersed to erumpent, globose or subglobose, dark brown to 

black ascomata (180ï220 × 155ï170 ɛm vs 160ï180 ɛm diam.), cylindrical asci (60ï95 × 7ï10 ɛm 

vs 50ï80 × 8ï11 ɛm) and hyaline, fusiform, 1-septate ascospores (16ï20 × 3ï5 ɛm vs 19ï22 × 4.5ï

5.5 ɛm) (Shoemaker et al. 1991). Multi-gene phylogeny also indicates that our collection 

(MFLUCC 18-0547) nested with A. walkeri with 86% ML, 1.00 BYPP support (Fig. 4). Therefore, 

based on both morphology and phylogeny evidence, we report our collection as a new host record 

of A. walker from Magnolia species in Thailand. 

 

Amorosiaceae Thambug. & K.D. Hyde 

Amorosiaceae was introduced by Thambugala et al. (2015), to include Amorosia as the type 

genus. Amorosiaceae members can be distinguished from their phylogenetically closely related 

families (i.e., Lophiostomataceae, Teichosporaceae, Sporormiaceae) from their hyphomycete 

asexual morphs (elongate-clavate, uni- to multi-septate conidia) (Thambugala et al. 2015, 

Honsanan et al. 2020). The sexual morphs of Amorosiaceae have immersed to semi-immersed 

ascomata with crest-like, papillate ostiole and hyaline, 1ï3-septate ascospores with mucilaginous 

sheath (Thambugala et al. 2015). Four genera are accepted in this family, viz. Alfoldia, Amorosia, 

Amorocoelophoma and Angustimassarina (Honsanan et al. 2020). 

 

 
 

Figure 8 ï Phylogram generated from maximum likelihood analysis of combined LSU, SSU, ITS 

and tef1 sequence data. Related sequences of Angustimassarina and some other strains of 

Pleosporales were obtained from Hyde et al. (2020). Nineteen strains are included in the combined 

gene analyses comprising 3250 characters after alignment (840 characters for LSU, 970 characters 

for SSU, 500 characters for ITS and 940 characters for tef1). Vaginatispora appendiculate 

(MFLUCC 16-0314) and V. fuckelii (KT634, KH161) are used as outgroup taxa. The best RAxML 

tree with a final likelihood value of -7732.858499 is presented. The matrix had 422 distinct 

alignment patterns, with 25.24% undetermined characters or gaps. Bootstrap values for maximum 

likelihood equal to or greater than 75% and Bayesian posterior probabilities equal to or greater than 

0.95 are placed above the branches. The newly generated sequences are indicated in red and type 

species are in red bold. Type and ex-type strains are in black bold.  
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Angustimassarina Thambug., Kaz. Tanaka & K.D. Hyde 

Angustimassarina was introduced by Thambugala et al. (2015) to accommodate A. populi as 

the generic type. Angustimassarina members have uniloculate ascomata with a pore-like opening or 

that open through the cracks of the host surface and fusiform to cylindrical or ellipsoidal-fusiform, 

septate, hyaline ascospores, becoming ocher brown at maturity (Thambugala et al. 2015, Hyde et 

al. 2019). The asexual morph of this genus comprises micronematous to semi-macronematous, pale 

brown conidiophores, integrated, terminal, holoblastic, short-cylindrical to elongate-cylindrical, 

conidiogenous cells and solitary, elongate-clavate, pale to dark brown, 1ï3-septate, conidia 

(Thambugala et al. 2015). Twelve Angustimassarina epithets are listed in Index Fungorum (2022). 

 

Angustimassarina populi Thambug. & K.D. Hyde, in Thambugala et al., Fungal Divers.: 

10.1007/s13225-015-0348-3, [56] (2015)              Fig. 9 

Index Fungorum number: IF 551279, Faces of Fungi number: FoF 01086 

Saprobic on dead twigs attached to Magnolia sp. Sexual morph: Ascomata 200ï230 ɛm high 

× 230ï260 ɛm diam. (x  = 220 × 240 µm, n = 10), uniloculate, scattered, immersed, erumpent, dark 

brown to black, globose to subglobose. Ostiole 50ï70 ɛm wide, in the centre without a papilla. 

Peridium 35ï45 ɛm wide, composed of several layers of dark brown to lightly pigmented cells of 

textura angularis, fusing at the outside with the host tissues. Hamathecium comprising 1.5ï2 ɛm 

wide, septate, unbranched, cellular, pseudoparaphyses, embedded in a gelatinous matrix. Asci 70ï

95 × 9ï11 ɛm (x  = 80 × 10 µm, n = 20), 8-spored, bitunicate, fissitunicate, cylindric-clavate, with 

short pedicel, rounded at the apex. Ascospores 19ï23 × 3ï5 ɛm (x  = 21 × 4 µm, n = 40), bi-seriate, 

hyaline, fusiform, 1ï septate with 2 pseudosepta, deeply constricted at the septum, widest at the 

centre and tapering toward the ends, straight, smooth-walled, guttulate, surrounded by a 

mucilaginous sheath. Asexual morph: Not observed. 

Culture characteristics ï Colonies on PDA reaching 30 mm diameter after 1 week at 25 °C, 

colonies from above: circular, margin undulate, dense, slightly raised, velvety appearance, brown at 

the margin, yellowish brown in the centre; reverse: pale brown at the margin, dark brown in the 

centre. 

Material examined ï Thailand, Chiang Rai Province, dead twigs attached to Magnolia sp. 

(Magnoliaceae), 9 January 2019, N. I. de Silva, NI283 (MFLU 21-0209), living culture, MFLUCC 

21-0175, NI286 (MFLU 21-0208), living culture, MFLUCC 21-0178. 

Known hosts and distribution ï On dead branches of Populus sp. in Italy (Thambugala et al. 

2015), dead twigs of Magnolia sp. in Thailand (this study).  

GenBank numbers ï (NI283); LSU: OL813501, SSU: OL824797, ITS: OM212461; (NI286); 

LSU: OL813502, SSU: OL824798, ITS: OM212462. 

Notes ï Two new strains (MFLUCC 21-0175 and MFLUCC 21-0178) clustered with 

Angustimassarina arezzoensis, A. lonicerae and A. populi in the phylogeny of combined LSU, 

SSU, ITS and tef1 sequence data (Fig. 8). The phylogenetic analyses of combined LSU, SSU, ITS 

and tef1 sequence data were not provided good separation among the new strains, A. arezzoensis, A. 

lonicerae and A. populi. It would be necessary to use additional protein-coding genes in the 

phylogenetic analyses for good resolution of these taxa in future.  

The morphological characteristics of the new collection (MFLU 21-0209) fit well with A. 

populi in having immersed to erumpent, black, globose to subglobose, uniloculate ascomata, 

cylindric-clavate, with short pedicellate asci and hyaline, fusiform, 1ï3-septate ascospores 

(Thambugala et al. 2015). The new collection (MFLU 21-0209) also has a similar size range of asci 

and ascospores (Table 3). Therefore, we identified the new collection (MFLU 21-0209) as a new 

geographical and host record of A. populi.  

 

Didymosphaeriaceae Munk 

Munk (1953) introduced Didymosphaeriaceae and typified by Didymosphaeria. Members of 

this family are mainly saprobes, while other taxa are endophytes or pathogens in terrestrial and 

aquatic environments (Barr 2001, Zhang et al. 2012a, Ariyawansa et al. 2014, Wanasinghe et al. 
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2016). Ariyawansa et al. (2014) and Wanasinghe et al. (2016) conducted comprehensive 

phylogenetic and morphological analyses for Didymosphaeriaceae to resolve the species and 

generic boundaries of the family.  

 

Table 3 Synopsis of recorded Angustimassarina species. 

 
Taxa Ascomata  

(µm) 

Peridium 

(µm) 

Asci  

(µm) 

Ascospores 

(µm)  

References 

A. acerina  200ï350 × 164ï183 15ï26 92ï105 × 7.5ï8.6 21ï23 × 4.1ï

4.6 

Thambugala et al. 

(2015) 

A. alni 160ï250 × 130ï200 28ï44 71ï89 × 8ï10 19ï22 × 3ï4 Tibpromma et al. 

(2017) 

A. arezzoensis 169ï234 × 166ï245 22ï41 67ï95 × 10ï15 19ï21 × 5ï6 Tibpromma et al. 

(2017) 

A. coryli  150ï250 × 500ï750 15ï25 70ï100 × 10ï15 20ï25 × 5ï8 Hyde et al. (2017) 

A. italica 127ï159 × 97ï131 23ï40 78ï103 × 10ï12 15ï22 × 3ï6 Tibpromma et al. 

(2017) 

A. lonicerae 193ï203 × 170ï220 10ï18 55ï81 × 9ï13 19ï25 × 4ï7 Tibpromma et al. 

(2017) 

A. populi 125ï175 × 100ï120 14ï32 80ï95 × 9.5ï13 19ï22 × 3.2ï

5.5 

Thambugala et al. 

(2015) 

A. populi  200ï230 × 230ï260 35ï45 70ï95 × 9ï11 19ï23 × 3ï5 This study 

A. premilcurensis 231ï238 × 290ï311 20ï30 64ï93 × 11ï15 19ï23 × 4ï7 Tibpromma et al. 

(2017) 

A. quercicola  200ï250 × 150ï265 14ï27 60ï94 × 8.8ï13 17ï21 × 4ï6  Thambugala et al. 

(2015) 

A. rosarum 100ï150 × 125ï165 10ï17 40ï102 × 6ï13 16ï22 × 4ï6 Wanasinghe et al. 

(2018) 

A. sylvatica 180ï260 × 150ï200 8ï12 95ï110 × 8ï12 21ï25 × 4ï5 Hyde et al. (2019) 

 

Pseudopithomyces Ariyaw. & K.D. Hyde 

Pseudopithomyces was introduced by Ariyawansa et al. (2015) with P. chartarum as the type 

species. Asexual morph is characterized by brown to black colonies on the host consisting of 

fusiform, verruculose dark conidia (Ariyawansa et al. 2015, Hyde et al. 2017, Wanasinghe et al. 

2018, Jayasiri et al. 2019). Pseudopithomyces species are saprobic or parasitic on dead leaves, 

stems of plants and humans Ariyawansa et al. (2015). Index Fungorum (2022) lists 13 epithets of 

Pseudopithomyces. 

 

Pseudopithomyces chartarum (Berk. & M.A. Curtis) Jun F. Li, Ariyaw. & K.D. Hyde, Fungal 

Divers. 75: 64 (2015)               Fig. 11 

Index Fungorum number: IF 551393, Faces of Fungi number: FoF 00938 

Saprobic on dead twigs attached to Anomianthus dulcis. Sexual morph: Not observed. 

Asexual morph: Hyphomycetous. Colonies effuse, dark brown to black. Conidiophores 

mononematous, micronematous, mostly intercalary, denticulate, aseptate. Conidiogenous cells 

mono or polyblastic, light brown, smooth, or denticulate with 2 µm broad conidial attachment. 

Conidia 23ï26 × 11ï15 ɛm (x  = 25 × 13 µm, n = 30), brown, solitary, obovate to oblong, 

verruculose to spinulose, 3-transverse septa, with middle cells usually divided by 1ï2 longitudinal 

septa, slightly constricted at the septa with rhexolytic secession. 

Culture characteristics ï Colonies on PDA reaching 50 mm diameter after 1 week at 25 °C, 

colonies from above: medium dense, circular, flat, surface slightly rough, entire edge, margin well-

defined, cottony to fairly fluffy with sparse aspects, white; reverse: dark brown at the margin, 

cream in the centre.  
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Figure 9 ï Angustimassarina populi (MFLU 21-0209). a The specimen. b, c Appearance of 

ascomata on host surface. d, e Vertical sections through ascomata. f Vertical sections through 

ascomata showing neck region. g Peridium. hïj Asci. k Pseudoparaphyses. lïo Ascospores. Scale 

bars: a = 500 ɛm, b, c = 200 ɛm, d, e = 50 ɛm, f = 20 ɛm, g = 10 ɛm, hïj = 20 ɛm, kïn = 5 ɛm. 

 

Material examined ï Thailand, Chiang Rai Province, dead twigs attached to Anomianthus 

dulcis (Annonaceae), 4 April 2019, N. I. de Silva, AND22 (MFLU 21-0247), living culture, 

MFLUCC 21-0201. 

Known hosts and distribution ï Occurring on numerous host plants and distributed in 

different countries including decaying pods of Radermachera sinica, Bauhinia sp., Leucaena sp. in 

Thailand, decaying cone of Magnolia grandiflora in China (Jayasiri et al. 2019), stems of grass in 

China (Hyde et al. 2017), dead leaves of Macaranga tanarius in Taiwan Province of China 

(Tennakoon et al 2021), dead twigs attached to Anomianthus dulcis in Thailand (this study). 

GenBank numbers ï LSU: OK655822, SSU: OL331096, ITS: OL413442, tef1: OM471894. 

Notes ï The new collection (MFLU 21-0247) shares similar morphology with the type, 

Pseudopithomyces chartarum in having brown, solitary, verruculose conidia with 3 transverse and 

1ï2 longitudinal septa (Ellis 1960). The newly collected specimen overlaps in the size range of 

conidia (23ï26 × 11ï15 ɛm) with the type (18ï29 × 10ï17 ɛm) (Ellis 1960). Phylogenetic analyses 

of a combined LSU, SSU, ITS and tef1sequence data showed that the new strain clustered with the 

ex-type of Ps. chartarum (UTHSC 04-678) and other strains of P. chartarum (Fig. 10). However, 

Ps. chartarum has not been recorded from Anomianthus dulcis (Annonaceae) (Farr & Rossman 

2022). In the present study, we report P. chartarum from Anomianthus dulcis for the first time.  

 

Fuscostagonosporaceae Jayasiri, Camporesi & K.D. Hyde  

This family was introduced by Hyde et al. (2017) to accommodate Fuscostagonospora as the  
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type genus. Fuscostagonosporaceae members are characterized by immersed, globose to 

subglobose ascomata, branched trabeculate pseudoparaphyses and narrowly fusiform, hyaline 

ascospores with a sheath (Hyde et al. 2017). In this study, we followed Hyde et al. (2020) as the 

latest treatment for this family.  

 

 
 

Figure 10 ï Phylogram generated from maximum likelihood analysis of combined LSU SSU, ITS 

and tef1sequence data. Related sequences of Pseudopithomyces were obtained from Tennakoon et 

al. (2021). Forty-six strains are included in the combined gene analyses comprising 3110 characters 

after alignment (850 characters for LSU, 870 characters for SSU, 470 characters for ITS and 920 

characters for tef1). Two strains of Didymosphaeria rubi-ulmifolii (CBS 100299 and MFLUCC 14-

0023) are used as outgroup taxon. The best RAxML tree with a final likelihood value of -
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10494.371749 is presented. The matrix had 748 distinct alignment patterns, with 30.82% 

undetermined characters or gaps. Bootstrap values for maximum likelihood equal to or greater than 

75% and Bayesian posterior probabilities equal to or greater than 0.95 are placed above the 

branches. The newly generated sequences are indicated in red and type species are in red bold. 

Type and ex-type strains are in black bold. 

 

 
 

Figure 11 ï Pseudopithomyces chartarum (MFLU 21-0247). a, b Appearance of colonies on 

substrate. c, d Conidia. eïh Conidia with conidiophores and conidiogenous cells. Scale bars: cïh = 

10 ɛm.  

 

Fuscostagonospora Kaz. Tanaka & K. Hiray.  

Fuscostagonospora has four species, viz. Fuscostagonospora banksiae, F. camporesii,  

F. cytisi and F. sasae (Index Fungorum 2022). This genus was initially introduced by Tanaka et al. 

(2015), to accommodate a bambusicolous taxon, F. sasae. In this study, we introduce another 

species, F. magnoliae from Thailand.  
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Fuscostagonospora magnoliae N.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov.       Fig. 13 

Index Fungorum number: IF 559516, Faces of Fungi number: FoF 10714 

Etymology ï Name reflects the host genus Magnolia, from which the new species was 

isolated. 

Holotype ï MFLU 21-0218  

Saprobic on dead twigs attached to Magnolia champaca. Sexual morph: Ascomata 160ï190 

ɛm high Ĭ 165ï180 ɛm diam. (x  = 180 × 170 µm, n = 10), solitary, scattered to clustered, semi-

immersed to erumpent, black spots on host surface globose to subglobose, glabrous, uni-loculate, 

ostiole central with minute papilla. Peridium 25ï30 ɛm thin-walled with equal thickness, composed 

of several layers of lightly pigmented to light brown to dark brown, textura angularis cells, inner 

cells lighter, outer cells darker and fusing with the host tissues. Hamathecium composed of dense, 

broad, 1ï2 ɛm wide, filamentous, cellular pseudoparaphyses, with indistinct septa, not constricted 

at the septa, anastomosing at the apex, embedded in a hyaline gelatinous matrix. Asci 50ï75 × 5ï8 

ɛm (x  = 70 Ĭ 6 ɛm, n = 20), 8-spored, bitunicate, fissitunicate, cylindric-clavate, short pedicellate, 

with furcate to obtuse end, apically rounded with well-developed ocular chamber. Ascospores 9ï12 

× 4ï6 ɛm (x  = 10 Ĭ 5 ɛm, n = 40), overlapping, 1-seriate, ellipsoid to obovoid, hyaline, aseptate 

when young, becoming 1-septate, straight to slightly curved, smooth-walled. Asexual morph: Not 

observed. 

Culture characteristics ï Colonies on PDA reaching 30 mm diameter after 1 week at 25 °C, 

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

brown at the margin; reverse: brown from the centre of the colony, dark brown at margin.  

Material examined ï Thailand, Chiang Rai Province, dead twigs attached to Magnolia 

champaca (Magnoliaceae), 9 January 2019, N. I. de Silva, NI284 (MFLU 21-0218, holotype), ex-

type living culture, MFLUCC 21-0176, NI285 living culture, MFLUCC 21-0177. 

GenBank numbers ï (NI284); LSU: OL830819, ITS: OL966953, SSU: OL964387, (NI285); 

LSU: OL830820, ITS: OL966954, SSU: OL964388. 

Notes ï The morphological characteristics of Fuscostagonospora magnoliae resembles  

F. camporesii in having semi-immersed to erumpent, subglobose to globose ascomata, cylindric-

clavate, short pedicellate asci and 1-septate, ellipsoid to obovoid ascospores (Hyde et al. 2020a). 

However, F. magnoliae can be distinguished from F. camporesii in having smaller asci (50ï75 × 

5ï8 ɛm) and hyaline ascospores (9ï12 × 4ï6 ɛm), whereas F. camporesii has larger asci (80ï90 × 

8ï9 ɛm) and light brown ascospores (13ï15 × 6ï6.5 ɛm) (Hyde et al. 2020a). According to the 

multi-gene phylogenetic analyses of a combined LSU, SSU, ITS and TEF1-Ŭ sequence dataset,  

F. magnoliae isolates nested sister to the F. camporesii with 83% ML and 0.99 BYPP supports 

(Fig. 12). A pairwise comparison of ITS sequence data between F. magnoliae (MFLUCC 21-0176) 

and F. camporesii (MFLUCC 16-0787) indicates 12 base pair (2.5%) differences across 480 

nucleotides. A pairwise comparison of LSU sequence data between F. magnoliae (MFLUCC 21-

0176) and F. camporesii (MFLUCC 16-0787) indicates 17 base pair (1.8%) differences across 900 

nucleotides. A pairwise comparison of SSU sequence data between F. magnoliae (MFLUCC 21-

0176) and F. camporesii (MFLUCC 16-0787) indicates 10 base pair (1%) differences across 1000 

nucleotides. 

 

Pleosporales Luttr. ex M.E. Barr 

Hermatomycetaceae Locq. ex A. Hashim. & Kaz. Tanaka 

Hermatomycetaceae was informally proposed by Locquin (1984). Hermatomycetaceae was 

established by Hashimoto et al. (2017) with the type genus Hermatomyces, based on phylogeny of 

combined SSU, ITS, LSU, tef1 and rpb2 sequence data. The presence of the sporodochial 

conidiomata and the dimorphic conidia (lenticular and cylindrical forms) are two distinctive 

characteristics of the asexual morph (Hashimoto et al. 2017). Species of this family are saprobic on 

various plants (Hashimoto et al. 2017).  
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Figure 12 ï Phylogram generated from maximum likelihood analysis of combined LSU, ITS, SSU 

and tef1 sequence data. Related sequences of family Fuscostagonosporaceae and some other strains 
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of Pleosporales were obtained from Hyde et al. (2020). Fifty-eight strains are included in the 

combined gene analyses comprising 3230 characters after alignment (850 characters for LSU, 1000 

characters for SSU, 480 characters for ITS and 900 characters for tef1). Periconia byssoides (C292) 

and P. submerse (MFLUCC 16-1098) are used as outgroup taxa. The best RAxML tree with a final 

likelihood value of -18853.314671 is presented. The matrix had 1197 distinct alignment patterns, 

with 37.25% undetermined characters or gaps. Bootstrap values for maximum likelihood equal to 

or greater than 70% and Bayesian posterior probabilities equal to or greater than 0.95 are placed 

above the branches. The newly generated sequences are indicated in red and type species are in red 

bold. Type and ex-type strains are in black bold.  

 

 
 

Figure 13 ï Fuscostagonospora magnoliae (MFLU 21-0218, holotype). a The specimen.  

b, c Appearance of ascomata on substrate. d, e Vertical sections through ascomata. f Peridium.  

g Pseudoparaphyses. hïj Asci. kïn Ascospores. Scale bars: a = 500 ɛm, b, c = 200 ɛm, d, e = 50 

ɛm, f = 10 ɛm, g = 5 ɛm, hïj = 20 ɛm kïn = 5 ɛm. 

 

Hermatomyces Speg. 

The genus was erected by Spegazzini (1911) to accommodate H. tucumanensis as the type 

species. The asexual morph is characterized by sporodochial conidiomata and brown, muriform 

lenticular conidia or hyaline and cylindrical conidia (Hashimoto et al. 2017, Hyde et al 2019). Most 

of the species are saprobic on various plants of angiosperms and monocots, with a few rarely found 

on ferns (Castañeda-Ruiz & Heredia 2000) or gymnosperms (Melônik 2000, Hashimoto et al. 

2017). These species have a worldwide distribution (Hashimoto et al. 2017).  
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Hermatomyces anomianthi N.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov.       Fig. 15 

Index Fungorum number: IF 559517, Faces of Fungi number: FoF 10715 

Etymology ï Name reflects the host genus Anomianthus, from which the new species was 

isolated. 

Holotype ï MFLU 21-0221 

Saprobic on dead twigs attached to Anomianthus dulcis. Sexual morph: Ascomata 150ï220 

ɛm high Ĭ 200ï230 ɛm diam. (x  = 180 × 220 µm, n = 10), dark brown to black, immersed, slightly 

erumpent, solitary to aggregated, scattered, appearing as black spots, with a poorly developed basal 

layer. Ostiole 40ï70 ɛm wide, central. Peridium 15ï25 ɛm wide, hyaline to light brown, 

comprising of thick-walled cells of textura angularis fusing and indistinguishable from the host 

tissues. Hamathecium comprising 1.4ï2.5 ɛm wide, cylindrical to filiform, septate, 

pseudoparaphyses. Asci 75ï110 × 19ï24 ɛm (x  = 100 × 21 µm, n = 20), 8-spored, bitunicate, 

cylindrical short, straight or slightly curved pedicellate. Ascospores 35ï49 × 8ï12 ɛm (x  = 40 × 10 

µm, n = 30), hyaline, broadly fusiform, 1-septate, constricted at the septum, widest at the centre and 

tapering towards ends, granular. Asexual morph: Not observed. 

Culture characteristics ï Colonies on PDA reaching 20 mm diameter after 1 week at 25 °C, 

colonies from above: circular, margin entire, dense, surface smooth, velvety appearance, cream at 

the margin, pale brown in the centre; reverse: brown at the margin, dark brown in the centre. 

Material examined ï Thailand, Chiang Rai Province, dead twigs attached to Anomianthus 

dulcis (Annonaceae), 4 April 2019, N. I. de Silva, AND23 (MFLU 21-0221, holotype), ex-type 

living culture, MFLUCC 21-0202. 

GenBank numbers ï LSU: OK655817, ITS: OL413437, tef1: OM117546.  

Notes ï Our new isolate (MFLUCC 21-0202) groups with the ex-type strain of 

Hermatomyces nabanheensis (KUMCC 16-0149) and H. turbinatus (HKAS 112724) with 97% 

ML, 1.00 BYPP statistical support (Fig. 14). Hermatomyces nabanheensis was isolated on dead 

leaves of Pandanus sp. in China (Hyde et al. 2017) and H. turbinatus was isolated on woody litter 

of Dipterocarpus sp. in Thailand (Ren et al. 2021). Pairwise comparison of ITS sequence data 

between the new collection (MFLUCC 21-0202) and H. nabanheensis (KUMCC 16-0149) 

indicates 20 base pair (4%) differences across 500 nucleotides. Pairwise comparison of tef1 

sequence data between the new isolate (MFLUCC 21-0202) and H. nabanheensis indicates 29 base 

pair (3.11%) differences across 930 nucleotides. Pairwise comparison of ITS sequence data 

between the new collection (MFLUCC 21-0202) and H. turbinatus (HKAS 112724) indicates 30 

base pair (6%) differences across 500 nucleotides. Pairwise comparison of tef1 sequence data 

between the new isolate (MFLUCC 21-0202) and H. turbinatus (HKAS 112724) indicates 26 base 

pair (2.8%) differences across 930 nucleotides. Since our new collection is the sexual morph, we 

are unable to compare morphological differences with the type H. nabanheensis or H. turbinatus. 

We introduce our collection as the first sexual morph record of Hermatomyces and here we 

introduce H. anomianthi as a novel species. 

 

Hermatomyces sphaericus (Sacc.) S. Hughes, Mycol. Pap. 50: 100 (1953)       Fig. 16 

Index Fungorum number: IF 298410, Faces of Fungi number: FoF 05259 

Saprobic on dead twigs attached to Anomianthus dulcis. Sexual morph: Not observed. 

Asexual morph: Conidiomata sporodochial, dark brown to black, circular or oval, pulvinate, often 

confluent, superficial, consisting of a well-developed, velvety, dense, thick, annular, dark brown 

sterile mycelial outer zone. Mycelium superficial, composed of a compact network of branched, 

septate, smooth or finely verrucose, thick-walled, brown hyphae. Conidiophores up to 35 ɛm long, 

2-3 wide, micronematous, mononematous, cylindrical, pale brown, often corresponding to 

conidiogenous cells. Conidia one type, solitary, dry, lenticular. Lenticular conidia 23ï29 × 22ï27 

ɛm (x  = 27 × 25 µm, n = 30), globose, subglobose, muriform, smooth or verruculose, central cells 

brown, dark brown to blackish brown, sometimes all cells brown and muriform septation visible, 

outer ring of peripheral cells narrow or wide, pale brown to brown, often constricted at septa.   
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Figure 14 ï Phylogram generated from maximum likelihood analysis of combined LSU, ITS, tef1 

and rpb2 sequence data. Related sequences of Hermatomyces were obtained from Phukhamsakda et 

al. (2020). Fifty-five strains are included in the combined gene analyses comprising 3155 

characters after alignment (825 characters for LSU, 500 characters for ITS, 930 characters for tef1 

and 900 characters for rpb2). Anteaglonium globosum (ANM 925.2) and A. parvulum (MFLUCC 

14-0821) are used as outgroup taxa. The best RAxML tree with a final likelihood value of -

10621.809312 is presented. The matrix had 809 distinct alignment patterns, with 29.14% 

undetermined characters or gaps. Bootstrap values for maximum likelihood equal to or greater than 

75% and Bayesian posterior probabilities equal to or greater than 0.95 are placed above the 

branches. The newly generated sequences are indicated in red and type species are in red bold. 

Type and ex-type strains are in black bold.  
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Culture characteristics ï Colonies on PDA reaching 25 mm diameter after 1 week at 25 °C, 

colonies from above: circular, margin entire, dense, surface smooth, white at the margin, pale 

brown in the centre; reverse: cream at the margin, brown in the centre. 

Material examined ï Thailand, Chiang Rai Province, dead twigs attached to Anomianthus 

dulcis (Annonaceae), 4 April 2019, N. I. de Silva, AND5 (MFLU 21-0222), living culture, 

MFLUCC 21-0194; ibid., dead twigs attached to Alstonia scholaris (Apocynaceae), 25 April 2019, 

N. I. de Silva, AS16A (MFLU 21-0223), living culture, MFLUCC 21-0209, AS16B living culture, 

MFLUCC 21-0210.  

 

 
 

Figure 15 ï Hermatomyces anomianthi (MFLU 21-0221, holotype). a The specimen.  

b, c Appearance of ascomata on substrate. d, e Vertical sections through ascomata. f Apex of 

ascoma. g Peridium. hïj Asci. k Pseudoparaphyses with asci. lïo Ascospores. Scale bars: b = 500 

ɛm, c = 200 ɛm, dïk = 20 ɛm, lïo = 10 ɛm. 

 

Known hosts and distribution ï Hermatomyces sphaericus occurring on numerous host plants 

and distributed in worldwide including from on decorticated branches of Barleria cristata 

(Acanthaceae) in Philipines (Saccardo 1917), on the bark of Albizia gummifera (Mimosaceae), 

Averrhoa carambola (Oxalidaceae), Theobroma cacao (Sterculidaceae), and rachides of leaves of 

Elais guineensis (Arecaceae) collected in Ghana (Koukol et al. 2018), on fallen twigs and branches 

of angiosperms and on a palm petiole in Mexico (Heredia et al. 1997), on dead branches of 

Rauvolfia vomitoria (Apocynaceae) and dead wood of Tectona grandis (Lamiaceae) in China 

(Zhang et al. 2009), on dry thin branches of Larix sibirica (Pinaceae) in Russia (Melônik 2000), 

dead twigs attached to Anomianthus dulcis in Thailand (this study).  

GenBank numbers ï (AND5): LSU: OK655814, ITS: OL413434, (AS16A): LSU: 

OK655815, ITS: OL413435, tef1: OM117547, (AS16B): LSU: OK655816, ITS: OL413436, tef1: 

OM117548.  
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Notes ï The type of Hermatomyces sphaericus (as Stemphylium sphaericum) was described 

on decorticated branches of Barleria cristata (Acanthaceae) in the Philippines (Saccardo 1917). 

Hughes (1953) synonymized Stemphylium sphaericum as Hermatomyces sphaericus. The 

phylogenetic treatment of Phukhamsakda et al. (2020) was followed for Hermatomyces sphaericus 

in this study. During our investigations of fungi on different host trees, three strains with brown, 

globose, subglobose, muriform lenticular conidia were isolated from dead twigs attached to the host 

plant of Anomianthus dulcis (Annonaceae) and Alstonia scholaris (Apocynaceae) in Thailand. We 

recognized these three strains belong to Hermatomyces sphaericus based on morphology and 

phylogeny of combined LSU, ITS, tef1 and rpb2 sequence data (Fig. 14). Thus, new collections are 

reported as new host records of Anomianthus dulcis (Annonaceae) and Alstonia scholaris 

(Apocynaceae) in Thailand herein.  

 

 
 

Figure 16 ï Hermatomyces sphaericus (MFLU 21-0222). aïc Colonies on substrate. d, e Conidia 

with mycelia. f Conidiophore with conidia. gïj Conidia. Scale bars: a = 500 ɛm, b = 200 ɛm,  

c = 100 ɛm, dïj = 10 ɛm.  

 

Macrodiplodiopsidaceae Voglmayr, Jaklitsch & Crous 

Macrodiplodiopsidaceae was introduced by Crous et al. (2015) with Macrodiplodiopsis Petr. 

as the type genus. Two genera are accepted in this family, viz. Macrodiplodiopsis and 

Pseudochaetosphaeronema (Hongsanan et al. 2020a). In this study, we follow Hongsanan et al. 

(2020a) as the latest treatment for Macrodiplodiopsidaceae.  

 

Pseudochaetosphaeronema Punith. 

Pseudochaetosphaeronema was introduced by Punithalingam (1979) to accomodate  

P. larense as the type species. Pseudochaetosphaeronema members can found as saprobes in both 

terrestrial and aquatic habitats, as well as some can be human pathogens (Zhang et al. 2012a, 

Hongsanan et al. 2020a). Seven Pseudochaetosphaeronema species are listed in Index Fungorum 

(2022), such as P. ginkgonis, P. kunmingense, P. larense, P. martinelli, P. pandanicola and P. 

siamense. In this study, we introduce a new species, Pseudochaetosphaeronema magnoliae.  



    985 

 
 

Figure 17 ï Phylogram generated from maximum likelihood analysis of combined LSU, SSU, ITS 

and tef1 sequence data. Related sequences of Macrodiplodiopsidaceae and some other strains of 

Pleosporales were obtained from Hyde et al. (2020). Thirty-seven strains are included in the 

combined gene analyses comprising 3330 characters after alignment (890 characters for LSU, 1000 

characters for SSU, 850 characters for ITS and 890 characters for tef1). Alternaria alternata 

(AFTOL-ID 1610), Leptosphaeria doliolum (CBS 505.75) are used as outgroup taxa. The best 

RAxML tree with a final likelihood value of -18358.033323 is presented. The matrix had 1177 

distinct alignment patterns, with 31.02% undetermined characters or gaps. Bootstrap values for 

maximum likelihood equal to or greater than 75% and Bayesian posterior probabilities equal to or 

greater than 0.95 are placed above the branches. The newly generated sequences are indicated in 

red and type species are in red bold. Type and ex-type strains are in black bold.  

 

Pseudochaetosphaeronema magnoliae N.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov. 

    Fig. 18 

Index Fungorum number: IF 559518, Faces of Fungi number: FoF 10716 

Etymology ï Name reflects the host genus Magnolia, from which the new species was 

isolated. 

Holotype ï MFLU 18-1296 

Saprobic on dead twigs attached to Magnolia candolli. Sexual morph: Not observed. Asexual 

morph: Conidiomata 160ï190 × 150ï180 µm (x  = 170 Ĭ 165 ɛm, n = 10), solitary, globose to 

subglobose, dark brown to black, immersed to erumpent, solitary, unilocular, ostiolate. 

Conidiomatal wall 15ï20 ɛm wide, composed of several layers of small, flattened, brown to dark 
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brown pseudoparenchymatous cells, cells towards the inside lightly pigmented, arranged in a 

textura angularis, at the outside, darker, fusing and indistinguishable from the host tissues. 

Conidiophores reduced to conidiogenous cells. Conidiogenous cells 4ï5 × 2.5ï3.5 µm (x  = 4.6 × 

3.2 ɛm, n = 20), produced from inner stromatic tissue, monophialidic, cylindrical or ampulliform, 

integrated, hyaline, smooth-walled. Conidia 12ï18 × 2ï3.5 ɛm (x  = 14 Ĭ 3 ɛm, n = 40), hyaline, 

cylindrical to fusoid, solitary, smooth, thin-walled, straight, apex obtuse, unicellular, without 

mucilaginous sheath.  

Culture characteristics ï Colonies on PDA reaching 30 mm diameter after 1 week at 25 °C, 

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

in the centre; reverse: cream at the margin, dark brown in the centre.  

Material examined ï Thailand, Chiang Mai Province, dead twigs attached to Magnolia sp. 

(Magnoliaceae), 13 September 2017, N. I. de Silva, NI197 (MFLU 18-1296, holotype), ex-type 

living culture, MFLUCC 18-0707, China, Yunnan Province, Xishuangbanna, dead twigs attached 

to Magnolia sp. (Magnoliaceae), 27 March 2017, N. I. de Silva, NI167 (MFLU 18-1028), living 

culture, KUMCC 17-0196.  

GenBank numbers ï (NI197); LSU: OL813497, SSU: OL824793, ITS: OM212457, tef1: 

ON203109, (NI167); LSU: OL813498, SSU: OL824794, ITS: OM212458, tef1: ON203110.  

Notes ï According to the multi-gene phylogeny, Pseudochaetosphaeronema magnoliae 

clustered with P. kunmingense and P. siamense with 100% ML and 1.00 BYPP support (Fig. 17). 

Pseudochaetosphaeronema magnoliae can be distinguished from P. kunmingense in having smaller 

conidiomata (160ï190 × 150ï180 µm vs 180ï250 ɛm diam.) and hyaline, aseptate conidia (12ï18 

× 2ï3.5 ɛm), whereas P. kunmingense has light brown, 3-septate conidia (10ï15 × 4ï6 ɛm) (Hyde 

et al. 2020a). In addition, P. magnoliae differs from P. siamense by distinct size differences of 

conidiomata (160ï190 × 150ï180 µm vs 85ï100 × 80ï90 µm), conidiogenous cells (4ï5 × 2.5ï3.5 

µm vs 8ï17 × 1ï2.5 µm) and conidia (12ï18 × 2ï3.5 ɛm vs 3ï5 × 2.5ï3 µm) (Jayasiri et al. 2019). 

It is interesting to note that Pseudochaetosphaeronema magnoliae was recorded from both China 

and Thailand in Magnolia candolli. 

 

Neohendersoniaceae A. Giraldo & Crous 

Giraldo et al. (2017) introduced Neohendersoniaceae to accommodate a monotypic genus 

Neohendersonia typified by N. kickxii. Species of this family are endophytes or saprobic on plants, 

and human pathogens (Tanaka et al. 2017, Hongsanan et al. 2020a). The family is characterized by 

having immersed, globose to depressed globose, ostiolate ascomata, bitunicate asci, 2-seriate, 

broadly fusiform, 1- or multi-septate, hyaline ascospore (Hongsanan et al. 2020a). The asexual 

morph is characterized by having, immersed, globose to collabent conidiomata, discrete, 

determinate or indeterminate conidiogenous cells and obovoid, cylindrical, clavate or fusiform, 

distoseptate or euseptate conidia (Giraldo et al. 2017).  

Amarenographium solium grouped within Neohendersoniaceae in our phylogeny and also in 

previous studies (Tanaka et al. 2017, Devadatha et al. 2020). However, species of 

Amarenographium is polyphyletic, and therefore, the family placement of Amarenographium sensu 

stricto remains unresolved (Tanaka et al. 2017). Neohendersoniaceae comprises five genera, 

Brevicollum, Crassiparies, Medicopsis, Neohendersonia and Neomedicopsis (Tanaka et al. 2017, 

Devadatha et al. 2020, Hongsanan et al. 2020a).  

 

Muriformispora N.I. de Silva, S. Lumyong & K.D. Hyde, gen. nov.  

Index Fungorum number: IF 900049, Facesoffungi number: FoF 13097 

Etymology ï Referring to the muriform ascospores.  

Saprobic on dead twigs attach to Magnolia sp. Sexual morph: Ascomata black, globose to 

subglobose, solitary, scattered, immersed to slightly erumpent, uni-loculate, forming black spots on 

host surface, ostiolate. Ostiole central. Peridium composed of several layers of hyaline, light brown 

to dark brown, textura angularis cells. Hamathecium composed of dense, filamentous, cellular 

pseudoparaphyses, with indistinct septa. Asci 8-spored, bitunicate, fissitunicate, pyriform, 
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pedicellate, with furcate to obtuse end, apically rounded. Ascospores overlapping, 1-3-seriate, 

broadly ellipsoidal, muriform, 4ï5 transverse septa and 2ï3 longitudinal septa with apex rounded 

and basal end acute or truncate, at first hyaline becoming olivaceous-brown at maturity, constricted 

at the central septum and slightly at the other septa, with guttules in almost every cell, smooth-

walled. Asexual morph: Not observed. 

 

 
 

Figure 18 ï Pseudochaetosphaeronema magnoliae (MFLU 18-1296, holotype). a The specimen.  

b, c Appearance of immersed conidiomata on substrate. d, e Vertical sections through conidiomata. 

f Vertical sections through conidioma and neck region. g Conidiomatal wall. h Conidiogenous 

cells. iïn Conidia. Scale bars: a = 500 ɛm, b, c = 200 ɛm, dïf = 20 ɛm, g = 10 ɛm, h = 2 ɛm, iïn = 

5 ɛm.  

 

Muriformispora magnoliae N.I. de Silva, S. Lumyong & K.D. Hyde, sp.nov.      Fig. 20 

Index Fungorum number: IF 900050, Faces of Fungi number: FoF 13098  

Etymology ï Name reflects the host genus Magnolia, from which the new species was 

isolated. 

Holotype ï MFLU 18-2645. 

Saprobic on dead twigs attached to Magnolia sp. Sexual morph: Ascomata 170ï220 ɛm high 

× 200ï260 ɛm diam. (x  = 200 × 240 µm, n = 10), black, globose to subglobose, solitary, scattered, 

immersed to slightly erumpent, forming black spots on host surface, uni-loculate, ostiolate. Ostiole 

50ï70 ɛm wide, central. Peridium 14ï28 ɛm, composed of several layers of hyaline, light brown to 

dark brown cells of textura angularis. Hamathecium composed of dense, 1.5ï2 ɛm wide, 

filamentous, cellular pseudoparaphyses, with indistinct septa. Asci 80ï95 × 25ï30 ɛm (x  = 85 × 28 

ɛm, n = 20), 8-spored, bitunicate, fissitunicate, pyriform, pedicellate, with furcate to obtuse end, 

apically rounded. Ascospores 19ï24 × 8ï12 ɛm (x  = 22 Ĭ 10 ɛm, n = 30), overlapping, 1-3-seriate, 

broadly ellipsoidal, muriform, 4ï5 transverse septa and 2ï3 longitudinal septa with apex rounded 

and basal end acute or truncate, at first hyaline becoming olivaceous-brown at maturity, constricted 
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at the central septum and slightly at the other septa, with guttules in almost every cell, smooth-

walled. Asexual morph: Not observed. 

Culture characteristics ï Colonies on PDA reaching 25 mm diameter after 1 week at 25 °C, 

colonies from above: olivaceous green, circular, flat, edge entire, margin well-defined, cottony to 

fairly fluffy with sparse aspects, white at the margin; reverse: grey from the centre of the colony, 

cream at margin.  

Material examined ï China, Yunnan Province, Xishuangbanna, dead twigs attached to the 

Magnolia sp. (Magnoliaceae), 27 March 2017, N. I. de Silva, NI261 (MFLU 18-2645, holotype), 

ex-type living culture, MFLUCC 19-0036.  

GenBank numbers ï (NI261); LSU: OL813499, SSU: OL824795, ITS: OM212459, tef1: 

ON303277, rpb2: ON502385, (NI261D); LSU: OL813500, SSU: OL824796, ITS: OM212460, 

tef1: ON303278. 

Notes ï The present phylogenetic analyses indicate that Muriformispora (Muriformispora 

magnoliae), constitutes a monophyletic clade distinctly separated from five genera, Brevicollum, 

Crassiparies, Medicopsis, Neohendersonia and Neomedicopsis in Neohendersoniaceae with 99% 

ML and 0.99 BYPP support (Fig. 19). Neohendersonia (Wijayawardene et al. 2016) and 

Neomedicopsis (Crous et al. 2019a) are known from their asexual morph characteristics. Based on 

morphological characteristics of sexual morphs within species representing Neohendersoniaceae, 

the new genus (Muriformispora) is distinct from Brevicollum, Crassiparies and Medicopsis in 

having broadly ellipsoidal, muriform ascospores (de Gruyter et al. 2012, Tanaka et al. 2017). 

Muriformispora also has pyriform, pedicellate, apically rounded asci, with furcate to obtuse end, 

apically rounded asci whereas Brevicollum, Crassiparies and Medicopsis have cylindrical or 

clavate asci (de Gruyter et al. 2012, Tanaka et al. 2017). In addition, ascomata structures of 

Brevicollum, Crassiparies and Medicopsis are different from Muriformispora. Medicopsis has 

stromata with poorly developed interior, immersed to erumpent from the bark with an ostiolar 

canal, circular to irregular in shape containing globose to subglobose, ostiolate, perithecia (de 

Gruyter et al. 2012). Brevicollum has scattered, sometimes 2ï3 grouped, immersed, erumpent at 

ostiolar neck, globose to depressed globose ascomata (Tanaka et al. 2017). Crassiparies has 

scattered, immersed, erumpent at the ostiolar neck, subglobose, ostiolate ascomata (Tanaka et al. 

2017). The new genus has black, globose to subglobose, uni-loculate, solitary, scattered, immersed 

to semi-immersed, ostiolate ascomata with black spots on the host surface. Based on morphological 

differences among other reported sexual morphs in Neohendersoniaceae and the phylogenetic 

analyses, we placed Muriformispora in the family Neohendersoniaceae. However, further 

collections are needed for the expansion of this genus.  

 

Neomassariaceae Ariyawansa, Jaklitsch & Voglmayr 

Neomassariaceae was introduced by Ariyawansa et al. (2018) to place the Neomassaria as the 

type genus. The members of Neomassariaceae differ from Massariaceae species in having small 

globose to subglobose ascomata, small asci lacking a refractive ring and small, hyaline, 1-septate 

ascospores (Ariyawansa et al. 2018, Hongsanan et al. 2020a).  

 

Neomassaria Mapook, Camporesi & K.D. Hyde 

Neomassaria was introduced as a monotypic genus based on multi-gene phylogeny and 

morphological characteristics (Ariyawansa et al. 2018). Two Neomassaria species are listed in 

Index Fungorum (2022), viz. N. fabacearum and N. formosana. In this study, we introduce two new 

Neomassaria species viz. N. alstoniae and N. thailandica.  

 

Neomassaria alstoniae N.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov.        Fig. 22 

Index Fungorum number: IF 559519, Faces of Fungi number: FoF 10717 

Etymology ï Name reflects the host genus Alstonia, from which the new species was 

isolated. 

Holotype ï MFLU 21-0238. 
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Figure 19 ï Phylogram generated from maximum likelihood analysis of combined LSU, SSU, ITS, 

tef1and rpb2 sequence data. Related sequences of Neohendersoniaceae and some other strains of 
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Pleosporales were obtained from Devadatha et al. (2020). Seventy-five strains are included in the 

combined gene analyses comprising 4100 characters after alignment (900 characters for LSU, 970 

characters for SSU, 480 characters for ITS, 900 characters for tef1 and 850 characters for rpb2). 

Verruculina enalia (BCC 18402) is used as outgroup taxon. The best RAxML tree with a final 

likelihood value of -45735.366656 is presented. The matrix had 2261 distinct alignment patterns, 

with 39.56% undetermined characters or gaps. Bootstrap values for maximum likelihood equal to 

or greater than 75% and Bayesian posterior probabilities equal to or greater than 0.95 are placed 

above the branches. The newly generated sequences are indicated in red and type species are in red 

bold. Type and ex-type strains are in black bold.  

 

 
 

Figure 20 ï Muriformispora magnoliae (MFLU 18-2645, holotype). a The specimen.  

b, c Appearance of ascomata on the host surface. d, e Vertical sections through ascomata.  

f Peridium. g Pseudoparaphyses. hïj Asci. kïn Ascospores. Scale bars: a = 500 ɛm, b, c = 200 ɛm, 

d, e = 50 ɛm, f, g, kïn = 5 ɛm, hïj = 20 ɛm.  

 

Saprobic on dead twigs attached to Alstonia scholaris. Sexual morph: Ascomata 170ï300 ɛm 

high × 300ï350 ɛm diam. (x  = 250 × 320 µm, n = 10), solitary or scattered, coriaceous, immersed 

to slightly erumpent, visible as black dots on the host surface, unilocular, globose to subglobose, 

brown to dark brown. Ostiole central. Peridium 20ï36 ɛm wide, comprising light brown cells of 

textura angularis, inner cells hyaline to lightly pigmented, fusing at the outside indistinguishable 

from the host tissues. Hamathecium comprising 1ï2 ɛm wide, cylindrical to filiform, septate, 

branched, pseudoparaphyses. Asci 80ï100 × 12ï18 ɛm (x= 92 Ĭ 16 ɛm, n = 20), 8-spored, 

bitunicate, oblong to cylindrical, short pedicellate, with ocular chamber. Ascospores 20ï24 × 7ï10 
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ɛm (x= 22 Ĭ 8.5 ɛm, n = 30), overlapping 1ï2-seriate, hyaline, ellipsoid to fusiform, 1-septate, 

constricted at the septum, without a mucilaginous sheath. Asexual morph: Not observed. 

Culture characteristics ï Colonies on PDA reaching 12 mm diameter after 1 week at 25 °C, 

colonies from above: white, irregular, undulate margin, flat, slightly raised, fluffy appearance, 

cream at the margin; reverse: brown from the centre of the colony, cream at margin. 

Material examined ï Thailand, Chiang Rai Province, dead twigs attached to Alstonia 

scholaris (Apocynaceae), 25 April 2019, N. I. de Silva, AS14 (MFLU 21-0238, holotype), ex-type 

living culture, MFLUCC 21-0213. 

GenBank numbers ï LSU: OL457711, SSU: OL764416. 

Notes ï Neomassaria alstoniae was collected from dead twigs of Alstonia scholaris in 

Thailand. According to the multi-gene phylogeny, N. alstoniae forms a sister lineage to N. 

formosana with 94% ML and 1.00 BYPP support (Fig. 21). Neomassaria formosana can be 

distinguished from N. alstoniae in having a distinct neck in ascomata and periphyses (Ariyawansa 

et al. 2018). Neomassaria formosana was introduced by Ariyawansa et al. (2018) from a dead stem 

of Rhododendron species in Taiwan Province of China. Additional morphological differences of 

reported Neomassaria are mentioned in Table 4. 

 

Neomassaria thailandica N.I. de Silva, S. Lumyong & K.D. Hyde, sp. nov.       Fig. 23 

Index Fungorum number: IF 559520, Faces of Fungi number: FoF 10718 

Etymology: The epithet óthailandicaô refers to the country (Thailand) where the type 

specimen was collected.  

Holotype: MFLU 21-0239. 

Saprobic on dead twigs attached to Anomianthus dulcis. Sexual morph: Ascomata 170ï200 

ɛm high Ĭ 200ï280 ɛm diam. (x  = 190 × 250 µm, n = 10), solitary or scattered, coriaceous, 

immersed to slightly erumpent, visible as black dots on the host surface, unilocular or bilocular, 

globose to subglobose, brown to dark brown. Ostiole central. Peridium 12ï20 ɛm wide, comprising 

light brown cells of textura angularis, inner cells hyaline, fusing at the outside indistinguishable 

from the host tissues. Hamathecium comprising 1ï2 ɛm wide, cylindrical to filiform, septate, 

branched, pseudoparaphyses. Asci 80ï120 × 14ï22 ɛm (x= 95 Ĭ 18 ɛm, n = 20), 8-spored, 

bitunicate, oblong to cylindrical, short pedicellate, with ocular chamber. Ascospores 20ï28 × 6ï9 

ɛm (x= 26 Ĭ 8 ɛm, n = 30), overlapping 1ï2-seriate, hyaline, ellipsoid to fusiform, 1-septate, 

constricted at the septum, without a mucilaginous sheath. Asexual morph: Not observed. 

Culture characteristics ï Colonies on PDA reaching 17 mm diameter after 1 week at 25 °C, 

colonies from above: grey, circular, undulate margin, flat, slightly raised, white at the margin; 

reverse: greyish brown from the centre of the colony, cream at margin.  

Material examined ï Thailand, Chiang Rai Province, dead twigs of Anomianthus dulcis 

(Annonaceae), 4 April 2019, N. I. de Silva, AND4 (MFLU 21-0239, holotype), ex-type living 

culture, MFLUCC 21-0193. 

GenBank numbers ï LSU: OL457712, SSU: OL700224, tef1: ON032376. 

Notes ï The morphological characteristics of our collection fit well with Neomassaria species 

in having immersed to erumpent, coriaceous, globose to subglobose ascomata, oblong to cylindrical 

asci and hyaline, ellipsoid to fusiform, 1-septate ascospores (Hyde et al. 2016, Ariyawansa et al. 

2018, Hongsanan et al. 2020a). Multi-gene phylogeny indicates that our collection constitutes an 

independent lineage between Neomassaria alstoniae and N. fabacearum with 99% ML and 1.00 

BYPP support (Fig. 21). Their morphological differences are mentioned in Table 4. A comparison 

of 902 nucleotides across the tef1 gene region of Neomassaria thailandica and N. fabacearum 

shows 39 base pair differences (4.32%). 

 

Nigrogranaceae Jaklitsch & Voglmayr  

Jaklitsch & Voglmayr (2016) established Nigrogranaceae in Pleosporales to accommodate 

Nigrograna based on phylogeny and morphology. Members of this family are characterized by 

immersed-erumpent to superficial ascomata, papillate to cylindrical ostiolar necks, clavate, 
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bitunicate, fissitunicate asci, fusoid to narrowly ellipsoid 1ï3-euseptate and pale to chocolate brown 

ascospores (Jaklitsch & Voglmayr 2016). 

 

 
 

Figure 21 ï Phylogram generated from maximum likelihood analysis of combined LSU, SSU, tef1 

and rpb2 sequence data. Related sequences of Neomassariaceae and several closely related families 

in Pleosporales were obtained from Ariyawansa et al. (2018) and Hyde et al. (2019). Fifty-one 

strains are included in the combined gene analyses comprising 3550 characters after alignment (880 
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characters for LSU, 800 characters for SSU, 900 characters for tef1 and 970 characters for rpb2). 

Gloniopsis praelonga (CBS 112415), Hysterium angustatum (CBS 236.34) are used as outgroup 

taxa. The best RAxML tree with a final likelihood value of -26276.529060 is presented. The matrix 

had 1648 distinct alignment patterns, with 32.32% undetermined characters or gaps. Bootstrap 

values for maximum likelihood equal to or greater than 75% and Bayesian posterior probabilities 

equal to or greater than 0.95 are placed above the branches. The newly generated sequences are 

indicated in red and type species are in red bold. Type and ex-type strains are in black bold.  

 

 
 

Figure 22 ï Neomassaria alstoniae (MFLU 21-0238, holotype). aïc Appearance of ascomata on 

substrate. d Vertical section through ascoma. e Vertical section through neck region. f Peridium.  

g Pseudoparaphyses. hïj Asci. kïn Ascospores. Scale bars: aïc = 200 ɛm, d = 50 ɛm, e, f = 20 ɛm, 

g = 5 ɛm, hïj = 20 ɛm, kïn = 5 ɛm.  

 

Nigrograna Gruyter, Verkley & Crous 

Nigrograna is characterized by depressed globose to globose, immersed to erumpent, less 

commonly superficial ascomata, papillate ostiolar necks, clavate, bitunicate, fissitunicate asci and 

fusoid to narrowly ellipsoid, 1ï3-euseptate, pale to chocolate brown ascospores (Jaklitsch & 

Voglmayr 2016). The asexual morph is characterized by pycnidial conidiomata, oblong, cylindrical 

or allantoid, sometimes ellipsoid, hyaline, 1-celled, smooth conidia (de Gruyter et al. 2012, 

Jaklitsch & Voglmayr 2016). Nigrograna species exhibit diverse fungal life-styles in nature as 

saprobic, endophytic and fungicolous in plant hosts while one was a human pathogen (de Gruyter et 




