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Abstract 

Monocotyledons are one of the important groups of flowering plants that include 

approximately 60,000 species with economically important crops including coconut (Cocos 

nucifera), pineapple (Ananas comosus), and rice (Oryza sativa). Studies on these hosts are mainly 

focused on pathogenic fungi; only a few saprobic species have been reported. This study 

investigated the saprobic ascomycetes associated with coconut, pineapple, and rice in southern 

China and northern Thailand. Approximately 200 specimens were collected, and 100 fungal strains 

were isolated and identified to 77 species based on phylogenetic approaches and morphological 

characteristics. Among the 77 species, 29, 38, and 12 were found on coconut, pineapple, and rice, 

respectively, distributed in Dothideomycetes (41), Eurotiomycetes (one), and Sordariomycetes (35). 

Pseudomycoleptodiscus, Pseudosaprodesmium Pseudosetoseptoria, Pseudostriatosphaeria and 

Pseudoteichospora are introduced as new genera and Anthostomella cocois, Apiospora ananas, 

Chromolaenicola ananasi, Epicoccum yunnanensis, Exserohilum ananas, Hypoxylon cocois, 
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Lasiodiplodia ananasi, Muyocopron chiangraiense, Myrmecridium yunnanense, Occultitheca 

ananasi, Periconia chiangraiensis, Placidiopsis ananasi, Pseudomycoleptodiscus ananas, 

Pseudosaprodesmium cocois, Pseudosetoseptoria oryzae, Pseudostriatosphaeria chiangraiensis, 

Pseudoteichospora thailandensis, Savoryella chiangraiensis, Savoryella cocois, and Tetraploa 

oryzae are introduced as novel species. In addition, 51 species are reported as new hosts or 

geographical records, and six species are reported as new collections. Pseudopithomyces 

pandanicola and P. palmicola are synonymized under P. chartarum, P. diversisporus synonymized 

under P. atro-olivaceus based on phylogenetic analyses and morphological characteristics. 

Moreover, comprehensive checklists of fungi associated with coconut, pineapple, and rice are also 

provided. 

 

Keywords ï 25 new taxa ï Ascomycota ï Dothideomycetes ï Pseudomycoleptodiscus ï 

Pseudosaprodesmium ï Pseudosetoseptoria ï Pseudostriatosphaeria ï Pseudoteichospora ï 

Sordariomycetes ï Taxonomy 
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82. Occultitheca ananasi X.G. Tian, K.D. Hyde & Tibpromma, sp. nov. 

 

INTRODUCTION  

Monocotyledons, commonly referred to as monocots, are plants that have single seed-bearing 

leaves; the seeds typically contain only one embryonic leaf, or cotyledon (Arber 1925, Dahlgren et 

al. 1984). There are approximately 60,000 species of monocots, including the most economically 

important of all plant families (Poaceae) and the largest of all plant families (Orchidaceae) 

(Hutchinson 1959, Dahlgren et al. 1984, Tzvelev 1989, Chase et al. 2015). Out of 400,000 plants on 

earth, approximately 200 plants are used as food crops (Warren 2015). Cereals are mostly monocots 

and the most dominant group among the worldôs major crops (Tyczewska et al. 2018). Cereal plants 

cover over 20% of the global land area and 61% of the total cultivated land (Ko­ar & Civaĸ 2013). 

Rice (Oryza sativa), an edible starchy cereal grain belongs to the family Poaceae. Rice is the 

worldôs most important staple food, and it is the third-highest agricultural commodity produced 

worldwide after sugarcane and corn (Shaheen et al. 2022). The worldôs rice production is 750 



    7 

million tonnes annually, led by China and India, with 49% of this total combined. Roughly half of 

the worldôs population, including virtually all of East, and Southeast Asia, are wholly dependent 

upon rice as a staple food; and 95% of the worldôs rice is eaten by humans. In 2020, the worldôs 

production of rice was 756 million tonnes, and China was the largest producer whose output was 

211.8 million tonnes. Thailand is the sixth-largest rice-producing country in the world, and the total 

rice production was 30.2 million tonnes in 2020 (Shaheen et al. 2022). 

Coconut (Cocos nucifera), the edible fruit of the coconut palm, belongs to the palm family 

(Arecaceae), and it is the only species in Cocos (Menon & Pandalai 1958). Coconut is one of the 

most important tropical crops (Thampan 1981). The coconut palm is grown throughout the tropics 

and subtropics for decoration and its many culinary and nonculinary uses (Perera et al. 2009). 

About 75% of the worldôs supply of coconuts is produced by Indonesia, the Philippines, and India. 

Coconut provides food, fuel, folk medicine, and building materials (Ohler 1984). It has a high 

medicinal value; thus, it helps to control blood sugar levels in the human body (Weickert & Pfeiffer 

2018, Malaeb & Spoke 2020, Nikooei et al. 2021). Coconut meat and water contain numerous 

antioxidants that fight against factors causing cell damage (Fernando et al. 2015). In addition, 

coconut can prevent and treat Alzheimerôs disease (DebMandal & Mandal 2011). 

Pineapple (Ananas comosus), a tropical plant originating from South America with edible 

fruit, is the most economically significant plant in Bromeliaceae (Sanewski et al. 2018, Maldonado-

Michel et al. 2021). Pineapples are the 11th most cultivated fruit and the third most important 

tropical fruit in the world, and it is grown all over the world, especially in Latin America, West 

Africa, and Southeast Asia (Hossain 2016, Scott & Emery 2016, Mohd Ali et al. 2020). The flesh 

and juice of the pineapple are used in cuisines around the world (Collins 1960, Bartholomew & 

Malézieux 1994, Leon & Kellon 2012). In addition, pineapple has high nutritional and medicinal 

value. It contains various vitamins, carbohydrates, crude fiber, and different minerals that are good 

for health (SabahelKhier et al. 2010, Hossain 2016). Fresh pineapple is rich in bromelain, which is 

used as an anti-inflammatory agent to reduce swelling and inflammation in acute sinusitis and sore 

throat (Hossain 2016). In 2020, the worldôs production of pineapple was 28 million tonnes, and 

Thailand and China were the two largest producers, whose outputs were 1.7 and 2.2 million tonnes 

respectively (FAOSTAT 2023). 

Fungi are ubiquitous and occur in all terrestrial, freshwater, and marine environments. They 

are major decomposers in terrestrial and aquatic ecosystems and play important roles in the nutrient 

cycling and decomposition of dead plant material (Wainwright et al. 2003, Bucher et al. 2004, 

Barea et al. 2005, Lindahl et al. 2007). The estimated number of fungal diversity in the world 

ranges between 250,000 to 19 million, and between 92ï95% of fungi have yet to be scientifically 

described (Niskanen et al. 2023). Fungi associated with specific groups of plants in China and 

Thailand have been studied in recent years, and numerous new fungal species have been reported. 

Mapook et al. (2020a) described 47 new fungi species on the invasive weed Chromolaena odorata 

(Siam weed); and Phukhamsakda et al. (2020) reported 12 new fungal genera and 50 new fungal 

species on Clematis (Ranunculaceae). However, fungi associated with coconut, pineapple, and rice 

have poorly been studied in both China and Thailand. 

Several studies have been carried out on fungi associated with coconut and pineapple, and 

several fungal pathogens have been reported from coconut (Butler 1925, Ram 1989, Hyde & 

Fröhlich 1995, Fröhlich et al. 1997, Karthikeyan & Bhaskaran 1997, Ramos et al. 1998, Koshy 

2000, Harrison & Jones 2003, Vinod 2003, Thomas et al. 2010, Niu et al. 2014, Rosado et al. 2015, 

Rosado et al. 2016, Eris et al. 2017, Vinjusha & Arun Kumar 2021, Coelho et al. 2022, Sunpapao et 

al. 2022). Harrison & Jones (2003) reviewed the distribution, importance, and control of coconut 

diseases together with characteristics and production of the fruit, and 44 fungal pathogens were 

listed. Dollet et al. (2012) listed eight fungal pathogens that cause bud rot and leaf blight in coconut. 

The endophytes and saprobes associated with coconut, however, are poorly studied.  

A few studies have reported fungi associated with pineapple, but these studies mainly focused 

on pathogens and endophytes (Green & Nelson 2015, Gu et al. 2015, Barral et al. 2019, 2020, 

Vignassa et al. 2021). Barral et al. (2020) reported three pathogens in pineapple that cause fruitlet 
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core rot of pineapple. Vignassa et al. (2021) investigated the fungal mycota of healthy and naturally 

infected pineapple fruitlets and reported 44 fungal species.  

Fungi associated with rice have received more attention than coconut and pineapple, and 

numerous pathogenic species and endophytes of the genera Alternaria, Aspergillus, Chaetomium, 

Curvularia, Fusarium and Penicillium have been reported (Tian et al. 2004, Zakaria et al. 2010, 

Wijesooriya & Deshappriya 2016, Afandhi et al. 2017, Kandar et al. 2018, Sun et al. 2019, Tang et 

al. 2019, Mardina 2021). Fusarium spp., Pythium spp. and other water molds have been reported to 

cause rice seed rot during rice germination while, Curvularia spp., Fusarium spp., and Rhizoctonia 

solani were also reported to cause blights in rice seedlings (Verma et al. 2018). 

Most previous studies of fungi associated with coconut, pineapple, and rice focused on 

pathogenic and endophytic fungi, while saprobic fungi have poorly been studied. Most taxa were 

identified based on morphological characteristics, and little taxonomic work on fungi associated 

with pineapple, coconut, and rice with molecular data has been carried out. To address these 

research gaps, coconut, pineapple, and rice samples were collected in China and Thailand. The 

known and new fungal species are illustrated and described with complete morphological 

characteristics and phylogenetic analyses. In addition, comprehensive worldwide checklists of 

fungi associated with coconut, pineapple, and rice are provided.  

 

MATERIALS AND METHODS  

 

Sample collection, isolation, and morphological examination 

Dead and decaying leaves and stems of Ananas comosus, Cocos nucifera and Oryza sativa 

with fungal fruiting bodies or fungal masses were collected from sampling sites in China and 

Thailand during 2020ï2021. Specimens were brought in plastic bags for observation. Senanayake 

et al. (2020) was followed for morphological study and single spore isolation. The morphological 

characteristics were examined by using a stereomicroscope (Motic SMZ-171, Wetzlar, Germany). 

The micro-morphological characteristics of fungi were observed and photographed using a Nikon 

camera series DS-Ri2 connected to a Nikon ECLIPSE Ni-U microscope (New York, USA). All 

microscopic structures were measured using the Image Framework program v.0.9.0.7 and images 

were processed in Adobe Photoshop CS6 (Adobe Systems, San Jose, CA, USA) (Senanayake et al. 

2020, Tian et al. 2021a).  

Specimens are deposited in the Herbarium of Mae Fah Luang University (MFLU), Chiang 

Rai, Thailand and the Herbarium of Guizhou Academy of Agriculture Sciences (GZAAS), Guiyang, 

China. The descriptions and plates for the northern Thailand specimens are deposited in the Greater 

Mekong Subregion database (Chaiwan et al. 2021). Living cultures were deposited in the Mae Fah 

Luang University Culture Collection (MFLUCC), the Culture Collection of Kunming Institute of 

Botany (KUNCC), and the Guizhou Culture Collection (GZCC), Guizhou, China. Faces of fungi 

(FoF) numbers were registered as in Jayasiri et al. (2015), while Index Fungorum (IF) numbers 

were obtained as in Index Fungorum (2023). The new taxa were established based on guidelines 

outlined by Chethana et al. (2021), Pem et al. (2021), and Maharachchikumbura et al. (2021). 

 

DNA extraction, PCR amplification, and sequencing 

Genomic DNA was extracted directly from the spore mass, fruiting bodies or four-week-old 

pure cultures using a Biospin Fungal Genomic DNA Extraction Kit (BioFlux, P.R. China) and 

E.Z.N.A.® Forensic DAT (D3591ï01, Omega Bio-Tek) DNA extraction kit following the 

manufacturerôs instructions. The DNA was subjected to polymerase chain reaction (PCR) to 

amplify partial gene regions using corresponding primers (Table 1). The PCR amplifications were 

carried out using the method described by Tibpromma et al. (2018) and Tian et al. (2021a). The 

genes and primers used in this study are summarized in Table 1. PCR products were checked in 1% 

agarose gels and sent to TsingKe Biological Technology (Kunming) Co., China for sequencing. 
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Table 1 Primers used in this study. 

 
Gene/loci PCR primers (forward/reverse) References 

act ACT-512F/ ACT-783R Carbone & Kohn (1999) 

gapdh Gpd1/ Gpd2 Templeton et al. (1992) 

his3 CYLH3F/ CYLH3R Crous et al. (2004) 

ITS ITS4/ ITS5 White et al. (1990) 

LSU LR0R/ LR5 Vilgalys & Hester (1990) 

rpb1 Fa/ G2R OôDonnell et al. (2010) 

rpb2 fRPB2-5f/ fRPB2-7CR Liu et al. (1999) 

SSU NS1/ NS4 White et al. (1990) 

tef1-Ŭ EF-1/ EF-2 

983F/ 2218R 

OôDonnell et al. (2010) 

Rehner & Buckley (2005) 

 EF1-728F/ EF-2 Carbone & Kohn (1999) 

tub2 T1/ T22 OôDonnell et al. (2010) 

 Bt2A/ Bt2b Glass & Donaldson (1995) 

 

Phylogenetic analyses 

The raw sequences were combined using SeqMan and subjected to BLAST in GenBank 

(https://www.ncbi.nlm.nih.gov, 20 January 2023). Sequences were retrieved from GenBank 

according to recent publications. Single gene sequence alignment was generated with MAFFT v.7 

online program (http://mafft.cbrc.jp/alignment/server/, 22 February 2023) (Katoh & Standley 2013) 

and trimmed using trimAl v 1.2 with the ógappyoutô option (Capella-Gutiérrez et al. 2009). Multiple 

genes were concatenated by Sequence Matrix. The FASTA alignment formats were changed to 

PHYLIP and NEXUS formats by Aliview 2.11. Multigene phylogenetic analyses were constructed 

from maximum likelihood (ML) and Bayesian inference (BI) analysis.  

Maximum likelihood analysis was done by the online RAxML-HPC v.8 on XSEDE Teragrid 

on CIPRES Science Gateway V. 3.3 (https://www.phylo.org, 22 February 2023) using the 

GTRGAMMA substitution model with 1,000 bootstrap replicates (Stamatakis et al. 2008, Miller et 

al. 2010, Dissanayake et al. 2020). The final tree was selected from suboptimal trees from each run 

by comparing likelihood scores.  

Bayesian inference analysis was performed using MrBayes v. 3.2 on the XSEDE tool on the 

CIPRES portal (Miller et al. 2010). The best fit model for BI analysis was estimated using 

MrModeltest v. 2.2 (Nylander 2004). Posterior probabilities (PP) (Rannala & Yang 1996, 

Zhaxybayeva & Gogarten 2002) were defined by the Bayesian Markov chain Monte Carlo 

(BMCMC) sampling method in MrBayes v.3.0b4 (Huelsenbeck & Ronquist 2001). Two parallel 

runs were conducted using the default settings, six simultaneous Markov chains were run for 1 

million to 10 million generations (depending on individual settings for the fungal group), and trees 

were sampled every 100th to 1000th generation. Tracer v1.6 (Rambaut et al. 2014) was used to 

examine the log-likelihood scores to decide extra runs and determine the stationary phase. The first 

20% of trees were discarded as the burn-in phase. The remaining trees were used for calculating PP 

in the majority rule consensus tree. The run was stopped when the standard deviation of split 

frequencies was reached below 0.01 (Mapook et al. 2020a, Tian et al. 2022c). Phylogenetic trees 

were visualized with FigTree v1.4.4 (Rambaut 2009), and layouts were carried out with Adobe 

Illustrator CS5 v. 16.0.0 (Adobe Systems, San Jose, CA, USA). 

 

Genealogical concordance phylogenetic species recognition (GCPSR) analysis  

The genealogical concordance phylogenetic species recognition analysis is a model test used 

to check significant recombinant events (Quaedvlieg et al. 2014). The data were analyzed using 

SplitsTree V4 with the pairwise homoplasy index (PHI) test to determine the recombination level 

with closely related species (Bruen et al. 2006, Huson & Bryant 2006, Tian et al. 2021b). A multi-

locus concatenated dataset with closely related species were used for the analysis. The relationships 

between closely related taxa were visualized by constructing split graphs from the concatenated 
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datasets using the LogDet transformation and splits decomposition options. PHI results below a 

0.05 threshold (ūw < 0.05) indicate significant recombination in the dataset. 

 

Taxonomy 

 

Phylum Ascomycota Caval.-Sm.  

Class Eurotiomycetes Tehler ex O.E. Eriksson & K. Winka 

Subclass Chaetothyriomycetidae Doweld 

Verrucariales Mattick ex D. Hawksw. & O.E. Erikss. 

Verrucariales, comprises most lichenized ascomycetes and they form typical thallus 

morphologies, including crustose, squamulose, foliose and rarely subfruticose thalli (Muggia et al. 

2010). The latest outline of this order was provided by Wijayawardene et al. (2022) and three 

families viz. Adelococcaceae, Sarcopyreniaceae and Verrucariaceae are accepted in Verrucariales. 

 

Verrucariaceae Zenker 

Verrucariaceae, is the largest family in Verrucariales, and members of this family are mostly 

crustose, lichenized ascomycetes with a wide distribution in various habitats e.g. marine and 

freshwater to arid environments (Gueidan et al. 2007). Species in this family have been reported 

from diverse substrates, such as rock, soils, wood or bark, mosses, and other lichens (Zehetleiter 

1978, Dobbeler & Triebel 1985, Orange 1989, Breuss 1993, Breuss 1994, Breuss 1996, Gueidan et 

al. 2007). Fifty-two genera are accepted in Verrucariaceae (Wijayawardene et al. 2022). 

 

Placidiopsis Beltr., Lich. Bassan. (Bassano): 212 

Placidiopsis comprises squamulose lichens and it is phylogenetically close to Catapyrenium, 

but it can be distinguished from Catapyrenium in having septate ascospores and lacking pycnidia 

(Prieto et al. 2010). Placidiopsis is characterized by squamulose thalli attached to the substrate by a 

rhizohyphal web, a central bundle of rhizohyphae, or rhizines. The upper cortex is either absent or 

cinereum-type, the photobiont is a chlorococcoid alga, the medulla is proso- or 

subparaplechtenchymatous, and the lower cortex is paraplect enchymatous when present. Perithecia 

are immersed, with or without an apical involucrellum, asci are clavate with an ocular chamber, and 

pycnidia have never been observed (Prieto et al. 2010). There are 39 records for Placidiopsis listed 

in Index Fungorum (2023). However, only nine species have sequence data in GenBank. In this 

study, we describe a new species as a saprobe on dead leaves of Ananas comosus. 

 

1. Placidiopsis ananasi X.G. Tian, K.D. Hyde & Tibpromma, sp. nov.         Fig. 1 

Index Fungorum number: IF900965; Facesoffungi number: FoF14278 

Etymology ï Referring to the host plant Ananas comosus, on which the fungus was collected. 

Holotype ï MFLU 23-0160 

Saprobic on dead leaves of Ananas comosus. Sexual morph: Ascomata 50ï80(ï90) × 45ï70(ï

74) µm (x← = 67.3 × 55.8 ɛm, n = 10), erumpent, superficial on the substrate, globose to subglobose, 

unilocular. Peridium 10ï20 µm wide, comprising brown to dark brown cells of textura angularis. 

Hamathecium comprising unbranched, hyaline pseudoparaphyses. Asci 35ï50 × 10ï15 µm (x← = 42 

Ĭ 13.6 ɛm, n = 20), 8-spored, bitunicate, hyaline, clavate to broadly fusoid-ellipsoid, with a wide, 

slightly squared apex, lacking a pedicel. Ascospores 11ï15 × 3ï4 µm (x← = 12.6 × 3.3 ɛm, n = 30), 

multiseriate, clavate, with round ends, straight, uniseptate, deeply constricted at septum, hyaline, 

with broad and short upper cells 4.5ï6.5 × 4ï5 ɛm (x← = 5.5 × 4.4 ɛm, n = 30), narrower and longer 

lower cells 6.5 × 3ï4 ɛm (x← = 7.2 × 3.5 ɛm, n = 30), the lower cells are tapering towards the end, 

three large guttules and with one guttule in upper cell and two guttules in lower cells, smooth-

walled, without mucilaginous sheath or appendages. Asexual morph: Not observed. 

Culture characteristics ï Ascospores germinating on malt extract agar (MEA) within 24 h and 

many germ tubes produced from many cells. Colonies growing on potato dextrose agar (PDA), 
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reaching 15 mm diam. in 7 days at room temperature, flat, sparsely hairy, radially striate, with 

fimbriate edge, dark brown. 

 

 
 

Figure 1 ï Placidiopsis ananasi (MFLU 23-0160, holotype). a, b Appearance of ascomata on 

substrate. c Vertical section through stroma. d Peridium. e Hamathecium. fïi Asci. jïl Ascospores. 

m Germinated conidium. n Colonies on PDA from surface and reverse. Scale bars: a = 500 µm,  

b = 100 µm, c, fïi = 20 µm, d, kïm = 10 µm, e = 5 µm. 
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Material examined ï Thailand, Chiang Rai Province, Muang District, on dead leaves of 

Ananas comosus, 2 September 2020, X.G. Tian, p9-16 (MFLU 23-0160, holotype), ex-type living 

culture (MFLUCC 23-0123); ibid, 21 May 2020, X.G. Tian, p1-1 (MFLU 23-0159, paratype). 

GenBank numbers ï MFLUCC 23-0123: ITS: OR438327, LSU: OR438798. MFLU 23-0159: 

ITS: OR438328, LSU: OR438799. 

Notes ï In our phylogenetic analyses, Placidiopsis ananasi (MFLUCC 23-0123 and MFLU 

23-0159) clustered sister to P. poronioides (CBS 101262) with 100% ML and 1.00 PP statistical 

support (Fig. 2). Placidiopsis ananasi resembles P. poronioides in having globose, unilocular 

ascomata, clavate asci and 1-septate, ellipsoid, hyaline ascospores. However, P. ananasi differs 

from P. poronioides in having erumpent and much larger ascomata (50ï80(ï90) × 45ï70(ï74) µm 

vs. 30ï40 × 8ï10 µm) and the ascospores have three large guttules and are smooth-walled, while 

these characters were not observed in P. poronioides (Aptroot & Seaward 1999). The PHI test 

revealed no significant recombination event between P. ananasi and the closely related taxa (ūw = 

0.35) (Fig. 3). The significant recombination between two strains of Placidiopsis ananasi 

(MFLUCC 23-0123 and MFLU 23-0159) indicates that they are conspecific (Fig. 3) and the 

nucleotides comparisons revealed 60 bp/512 bp differences in ITS gene region. In addition,  

P. poronioides is a lichenized ascomycete, while our new species (P. ananasi) is a saprobe isolated 

on dead leaves of Ananas comosus. 

 

 
 

Figure 2 ï Phylogram generated from maximum likelihood analysis based on combined ITS, and 

LSU sequence data. Twenty-two strains are included in the combined sequence analysis, which 

comprises 1419 characters with gaps. Verrucaria ahtii (Pykala 32349) and V. tenebrosa (FILIC 291-

12) were used as the outgroup taxa. The tree topology of the ML analysis was similar to the PP. The 

best scoring RAxML tree with a final likelihood value of -4471.775411 is presented. The matrix 
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had 628 distinct alignment patterns, with 26.32% of undetermined characters or gaps. Estimated 

base frequencies were as follows; A = 0.235148, C = 0.248640, G = 0.288052, T = 0.228159; 

substitution rates AC = 1.344123, AG = 1.686062, AT = 0.880104, CG = 0.930870, CT = 5.873462, 

GT = 1.000000; gamma distribution shape parameter Ŭ = 0.253122. Bootstrap support values for 

ML equal to or greater than 60% and PP equal to or greater than 0.90 are given above the nodes. 

Newly generated sequences are in red, while T indicates holotype or ex-type strains. 

 

 
 

Figure 3 ï Results of the PHI test of Placidiopsis ananasi and closely related species using both 

LogDet transformation and splits decomposition. The PHI test did not find statistically significant 

evidence for recombination (ūw = 0.35). PHI test results (ūw) < 0.05 indicate significant 

recombination within the dataset. The new taxa are in red bold type, and T indicates holotype or ex-

type strains. 

 

Class Dothideomycetes sensu O.E. Erikss. & Winka 

Subclass Dothideomycetidae P.M. Kirk, P.F. Cannon, J.C. David & Stalpers ex C.L. Schoch, 

Spatafora, Crous & Shoemaker 

 

Muyocopronales Mapook, Boonmee & K.D. Hyde 

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

Muyocopronaceae. Muyocopronales formed a distinct clade within Dothideomycetes and was 

related to Acrospermales and Dyfrolomycetales (Hongsanan et al. 2020b). 

 

Muyocopronaceae K.D. Hyde 

Muyocopronaceae was introduced by Luttrell (1951) without a Latin diagnosis and was 

synonymized under Microthyriaceae (Wu et al. 2010, 2011). Hyde et al. (2013) reintroduced the 

family with a single genus Muyocopron, provided an English diagnosis and placed the family in 

Dothideomycetes family, incertae sedis (Luttrell 1951, Hyde et al. 2013). To date, 

Muyocopronaceae comprises ten genera (Wijayawardene et al. 2022). In this study, a new species 

(Muyocopron chiangraiense) and a new genus Pseudomycoleptodiscus, typified by 

Pseudomycoleptodiscus ananasi are introduced. 
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Muyocopron Speg., Anal. Soc. Cient. Argent. 12(3): 113 (1881) 

Muyocopron was introduced by Spegazzini (1881), with the type species M. corrientinum. 

Muyocopron species are characterized by superficial, black spots, without mycelium, sub-

carbonaceous ascomata, bitunicate, 8-spored asci, and ellipsoidal, hyaline ascospores (Spegazzini 

1881, Luttrell 1951, Hyde et al. 2013, Mapook et al. 2016). This genus occurs worldwide and is 

associated with various plants (Mapook et al. 2016, Tibpromma et al. 2016, Senwanna et al. 2019). 

Seventy-two Muyocopron records are listed in Species Fungorum (2023), and we introduce a new 

species, Muyocopron chiangraiense which was collected from Ananas comosus.  

 

2. Muyocopron chiangraiense X.G. Tian, K.D. Hyde & Tibpromma, sp. nov.        Fig. 4 

Index Fungorum number: IF900967; Facesoffungi number: FoF14279  

Etymology ï Referring to the Chiang Rai Province where the fungus was collected. 

Holotype ï MFLU 23-0161 

Saprobic on dead leaves of Ananas comosus. Sexual morph: Ascomata 140ï190 × 50ï60 µm 

(x← = 165 × 54 ɛm, n = 5), superficial, solitary or scattered, coriaceous, appear as circular, flattened, 

brown to dark brown spots, covering the host, irregular at margin, with a central ostiole. Peridium 

30ï60 ɛm wide, thick-walled, widest at sides, consisting two types of cell layers; outer layer thick-

walled, composed of black, brittle carbonaceous cells, inner layer comprising light brown 

pseudoparenchymatous cells of textura prismatica. Hamathecium comprised of 1.5ï3 ɛm wide, 

cylindrical to filiform, numerous, septate, branched, broadly cellular pseudoparaphyses. Asci 40ï75 

× 10ï20 ɛm (x← = 61 × 15 ɛm, n = 15), 8-spored, bitunicate, broadly cylindrical to obclavate, 

subsessile to short pedicellate, apically rounded, with well-developed ocular chamber. Ascospores 

10ï15 × 5ï10 ɛm (x← = 13 × 8 ɛm, n = 25), irregularly arranged, sometimes overlapping, ellipsoid 

to obovoid, hyaline, with obtuse ends, aseptate, with granular appearance, rough-walled. Asexual 

morph: Not observed. 

Material examined ï Thailand, Chiang Rai Province, Muang District, on dead leaves of 

Ananas comosus, 14 April 2020, X.G. Tian, P1-2 (MFLU 23-0161, holotype, GZAAS 23-0582, 

isotype). 

GenBank numbers ï MFLU 23-0161: LSU = OR438802, ITS = OR438331, SSU = 

OR458328. GZAAS 23-0582: LSU = OR438803, ITS = OR438332, SSU = OR458329. 

Notes ï In the phylogenetic analyses, our strains (MFLU 23-0161 and GZAAS 23-0582) 

clustered within Muyocopron, sister to M. atromaculans (MUCL 34983) and M. ficinum (MFLUCC 

18-2515) with 100% ML and 1.00 PP statistical support (Fig. 5). Our collection shares similar 

morphology with M. ficinum (MFLUCC 18-2515, ex-type) in having small, superficial, black spots, 

central ostiolate ascomata, bitunicate, 8-spored asci, and overlapping, oval to obovoid, hyaline 

ascospores. However, our collection differs from M. ficinum (MFLUCC 18-2515) in having 

different sized ascomata (140ï189 × 50ï58 µm vs. 200ï250 × 60ï100 ɛm); peridia (34ï59 ɛm vs. 

10ï15 ɛm wide), asci (13ï17 ɛm vs. 20ï25 ɛm wide) and ascospores (11ï15 µm vs. 14ï18 ɛm 

long). The nucleotide comparisons show that our isolate (MFLU 23-0161) is significantly different 

from the strains of M. ficinum (MFLUCC 18-2515) in 33/ 350 bp (9.43%) of the ITS, 20/795 

(2.51%) of the LSU, and 29/990 (2.93%) of the SSU and based on guidelines of Chethana et al. 

(2021). In addition, the PHI test revealed no significant recombination event between Muyocopron 

chiangraiense and the closely related taxa (ūw = 0.99) (Fig. 6). We introduce our strains (MFLU 

23-0161 and GZAAS 23-0582) as a new species.  

 

3. Pseudomycoleptodiscus X.G. Tian, K.D. Hyde & Tibpromma, gen. nov. 

Index Fungorum number: IF900897; Facesoffungi number: FoF14329 

Etymology ï In reference to the similarity to Mycoleptodiscus. 

Saprobic on dead leaves or wood in terrestrial habitats. Sexual morph: Not observed. Asexual 

morph: Conidiomata sporodochial, in groups, superficial, dark brown to black, with hyaline 

conidial mass, setose. Conidiomatal setae abundant, dark brown to black, subcylindrical to 

cylindrical, straight or slightly curved, wide at the base, acute at apex, unbranched, smooth, thick-
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walled, arising from basal stroma. Conidiophores micronematous, reduced to conidiogenous cells, 

pale brown to brown, cylindrical to subcylindrical, arranged in a palisade layer, aseptate, smooth-

walled, arising from basal stroma. Conidiogenous cells ampulliform, monophialidic, without a 

collarette, determinate, terminal, hyaline, subcylindrical, smooth-walled. Conidia solitary, 

acrogenous, hyaline, 1-septate, slightly constricted at septa, smooth-walled, oval to cylindrical, 

obtuse rounded at apex and base, straight, guttulate, with a single, unbranched, flexuous, tubular 

appendage at both ends.  

 

 
 

Figure 4 ï Muyocopron chiangraiense (MFLU 23-0161, holotype) a, b Appearance of ascomata on 
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the host surface. c Section of ascoma. d Peridium. f Pseudoparaphyses. gïj Asci. kïp Ascospores. 

Scale bars: a = 500 ɛm, b = 200 ɛm, c = 50 ɛm, gïj = 40 ɛm, d, f, kïp = 10 ɛm. 

 

 
 

Figure 5 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU 

and SSU sequence data. Related sequences were obtained from Tennakoon et al. (2021b). Twenty-

two strains are included in the combined sequence analysis, which comprises 2418 characters with 

gaps. Mycoleptodiscus endophyticus (MFLUCC 17-0545) and Arxiella dolichandrae (CBS 138853) 

were used as the outgroup taxa. The tree topology of the ML analysis was similar to the PP. The 

best scoring RAxML tree with a final likelihood value of -9734.811197 is presented. The matrix 

had 628 distinct alignment patterns, with 26.32% of undetermined characters or gaps. Estimated 

base frequencies were as follows; A = 0.236405, C = 0.251116, G = 0.298054, T = 0.214425; 

substitution rates AC = 2.349928, AG = 3.747575, AT = 2.097344, CG = 1.947616, CT = 7.210830, 

GT = 1.000000; gamma distribution shape parameter Ŭ = 0.195516. Bootstrap support values for 

ML equal to or greater than 60% and PP equal to or greater than 0.90 are given above the nodes. 

Newly generated sequences are in red, while T indicates holotype or ex-type strains. 

 

Type species ï Pseudomycoleptodiscus ananasi X.G. Tian, K.D. Hyde & Tibpromma 

Notes ï In our phylogenetic analyses, Pseudomycoleptodiscus clusters as an independent 

branch between Neocochlearomyces and Neomycoleptodiscus (Fig. 7). Therefore, 

Pseudomycoleptodiscus is introduced as a monophyletic genus with P. ananasi. Phylogenetically, 

the Pseudomycoleptodiscus is close to Neocochlearomyces. However, Pseudomycoleptodiscus is 

different from Neocochlearomyces in having conidiomatal setae, micronematous, aseptate 

conidiophores that are reduced to conidiogenous cells, ampulliform to doliiform, determinate, 

terminal conidiogenous cells and oval to cylindrical, obtuse rounded at apex and base, and 1-septate 

conidia. Neocochlearomyces has macronematous, mononematous, septate conidiophores with a 

stalk forming an apical fanlike conidiogenous region consisting of radiating brown, warty, septate, 

tightly aggregated cylindrical arms, with acute terminal cells, conidiogenous cells are terminal and 

intercalary on the one side of the swollen fan-like structure and falcate, aseptate conidia and lacks 

conidiomatal setae (Crous et al. 2018a). 
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Figure 6 ï Results of the PHI test of Muyocopron chiangraiense and closely related species using 

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

significant recombination within the dataset. The new taxa are in red bold type and T indicates 

holotype or ex-type strains. 

 

Pseudomycoleptodiscus shares similar characters with Neomycoleptodiscus in having 

ampulliform to doliiform conidiogenous cells and cylindrical, 1-septate conidia. In 

Pseudomycoleptodiscus, conidiogenous cells are mono- or polyblastic, discrete, determinate, 

terminal and conidia are oval to cylindrical, obtuse rounded at apex and base, straight. While, in 

Neomycoleptodiscus, conidiogenous cells are dark brown with cells of textura globulosa in face 

view and with a circular aperture situated in the upper side and conidia are curved at the apex, and 

truncate at the base. In addition, Pseudomycoleptodiscus has conidiomatal setae while, this 

character was not found in Neomycoleptodiscus (Hernández-Restrepo et al. 2019). Therefore, we 

introduce Pseudomycoleptodiscus as a new genus with the type species, P. ananasi. 

 

4. Pseudomycoleptodiscus ananasi X.G. Tian, K.D. Hyde & Tibpromma, sp. nov.        Fig. 7 

Index Fungorum number: IF900898; Facesoffungi number: FoF14300 

Etymology ï Referring to the host plant Ananas comosus, from which the fungus was 

collected. 

Holotype ï MFLU 23-0208 

Saprobic on dead leaves of Ananas comosus. Sexual morph: Not observed. Asexual morph: 

Conidiomata sporodochial, in groups, superficial, dark brown to black, with hyaline conidial mass, 

setose. Conidiomatal setae 60ï95 µm long, abundant, dark brown to black, subcylindrical to 

cylindrical, straight or slightly curved, wide at base, acute at apex, unbranched, smooth, septate, 

thick-walled, arising from basal stroma. Conidiophores 10ï15 µm long × 5ï10 µm wide (x← = 12.5 

Ĭ 8 ɛm, n = 15), macronematous or semi-macronematous, mononematous, arranged in a compact 

palisade layer, pale brown to brown, cylindrical to subcylindrical, unbranched, aseptate, in groups, 

smooth-walled, arising from basal stroma. Conidiogenous cells monophialidic, without a collarette, 

determinate, hyaline, subcylindrical, smooth-walled. Conidia 15ï17 × 6ï7 µm (x← = 15.5 × 6.5 ɛm, 

n = 35), solitary, acrogenous, hyaline, 1-septate, rarely slightly constricted at septa, smooth-walled, 
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oval to cylindrical, obtuse and rounded at apex and base, guttulate, with a single, unbranched, 

flexuous, tubular appendage at both ends, 30ï36 ɛm long. 

 

 
 

Figure 7 ï Pseudomycoleptodiscus ananasi )MFLU 23-0208, holotype(. aïb Appearance of 
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conidiomata on host substrate. cïe Conidiogenous cells, developing conidia and setae. f Setae.  

gïk Conidia. l Germinated conidium. m Colonies on PDA from surface and reverse. Scale bars:  

cïl = 20 µm. 

 

Culture characteristics ï Conidia germinating on PDA within 12h at room temperature, 15 

mm diam. after 1 week. Colonies on PDA circular, slightly raised, filamentous, mycelium creamy-

white to pale brown in reverse. 

Material examined ï Thailand, Chiang Rai Province, Muang District, on dead leaves of 

Ananas comosus, 16 June 2020, X.G. Tian, p2-13 )MFLU 23-0208, holotype(, ex-type living 

culture MFLUCC 23-0165. 

GenBank numbers ï MFLU 23-0208: LSU = OR438804, ITS = OR438333, SSU = 

OR458359. MFLUCC 23-0165: LSU = OR438805, ITS = OR438334, SSU = OR458360. 

Notes ï In our phylogenetic analyses, Pseudomycoleptodiscus ananasi clustered sister to 

Neocochlearomyces chromolaenae (Fig. 8). Pseudomycoleptodiscus ananasi shares similar 

characteristics with Neocochlearomyces chromolaenae in having macronematous, mononematous 

conidiophores and aseptate, hyaline, guttulate conidia with a setula at each end. However, they are 

entirely different in these aspects. Neocochlearomyces chromolaenae has 6ï8 thickened transverse 

septa conidiophores and the stalk forming an apical fan-like conidiogenous region, terminal and 

intercalary on the one side of the swollen fan-like structure, phialidic conidiogenous cells and 

falcate conidia. In contrast, Pseudomycoleptodiscus ananasi has conidiomatal setae, cylindrical to 

subcylindrical, unbranched, aseptate conidiophores, holoblastic, monoblastic, discrete, determinate 

conidiogenous cells and 1-septate, oval to cylindrical conidia. Pseudomycoleptodiscus ananasi has 

larger conidia (15ï17 × 6ï7 µm vs. 1.5ï2.5 × 8.5ï12.5 ɛm) and longer appendages (29ï36 ɛm vs. 

3.8ï5 ɛm long) as Neocochlearomyces chromolaenae (Crous et al. 2018a). The PHI test revealed 

no significant recombination event between our strain and the closely related taxa (ūw = 0.15) (Fig. 

9). The nucleotide comparisons showed that P. ananasi (MFLUCC 23-0165) is significantly 

different from Neocochlearomyces chromolaenae (BCC 68250) in ITS (56/527, 10.6%), LSU 

(35/729, 4.8%), and SSU (7/1009, 0.7%).  

 

Subclass Pleosporomycetidae C.L. Schoch et al. 

Hysteriales Lindau 

Hysteriales was introduced by Engler & Prantl (1899). This is a monotypic family 

characterized by hysteriform apothecia. We follow the latest treatment and updated accounts of 

Hysteriales in Wijayawardene et al. (2022). 

 

Hysteriaceae Chevall. 

Hysteriaceae was introduced by Chevallier (1826) as ñHysterineaeò. The family includes the 

hysteriaceous fungi, which contain 13 genera (Engler & Prantl 1899, Wijayawardene et al. 2022, 

Du et al. 2023). Hysteriaceous fungi are characterized by hysterithecioid or apothecioid, semi-

immersed to superficial, carbonaceous, thick-walled, and distinctly navicular with a pronounced, 

longitudinal slit ascomata, hyaline to pigmented, muriform ascospores and one to multi-septate in 

bitunicate asci (Tibpromma et al. 2017, Ren et al. 2022a, Du et al. 2023). 

 

Rhytidhysteron Speg. 

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

R. viride and is typified by R. brasiliense. Thirty-six records are listed in Index Fungorum (2023). 

Rhytidhysteron is characterized by closed and navicular ascomata, later opening by a longitudinal 

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

ascospores (Manawasinghe et al. 2022, Ren et al. 2022a, Du et al. 2023). Rhytidhysteron can be 

found as saprobes, endophytes, and weak pathogens on woody plants (Spegazzini 1881, 

Tibpromma et al. 2017, Ren et al. 2022a, Du et al. 2023, Senwanna et al. 2023).  
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Figure 8 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

and SSU sequence data. Thirty-two strains are included in the combined sequence analysis, which 

comprises 2395 characters with gaps. Dyfrolomyces thailandica (MFLU 16-1173) and  

D. thamplaensis (MFLUCC 15-0635) were used as the outgroup taxa. The tree topology of the ML 

analysis was similar to the PP. The best scoring RAxML tree with a final likelihood value of -

12426.202693 is presented. The matrix had 700 distinct alignment patterns, with 35.89% of 

undetermined characters or gaps. Estimated base frequencies were as follows; A = 0.237641, C = 

0.243613, G = 0.295670, T = 0.223076; substitution rates AC = 1.815896, AG = 2.931624, AT = 

1.421494, CG = 1.594390, CT = 6.095597, GT = 1.000000; gamma distribution shape parameter Ŭ 

= 0.289945. Bootstrap support values for ML equal to or greater than 60% and PP equal to or 

greater than 0.90 are given above the nodes. Newly generated sequences are in red, while T 

indicates holotype or ex-type strains. 

 

5. Rhytidhysteron neorufulum Thambug. & K.D. Hyde, in Thambugala et al., Cryptog. Mycol. 

37(1): 110 (2016)              Fig. 10 

Index Fungorum number: IF551865; Facesoffungi number: FoF01840 

Saprobic on dead leaves of Cocos nucifera. Sexual morph: Ascomata 1330ï2180 µm long × 

580ï950 µm wide × 430ï680 µm high (x← = 1750 × 765 × 558 µm, n = 10), superficial, 

hysterothecial solitary to aggregated, elliptic or irregular in shape, coriaceous, black, when dry 

folded at the margin, forming an elongate slit. Exciple 70ï150 µm wide, composed of dark brown, 

thick-walled cells of textura angularis, outer layer brown to dark brown, inner layer pale brown to 

hyaline. Hamathecium comprised of 1.5ï2.5 µm wide, dense, hyaline, septate, branched, cellular 

pseudoparaphyses. Asci 150ï200 µm × 10ï13.5 µm (x← = 178 × 13 µm, n = 10), bitunicate,  

8-spored, clavate to cylindrical, with a long pedicel, rounded at the apex, without a distinct ocular 

chamber. Ascospores 25ï30 µm × 9.5ï15 µm (x← = 28 × 10 µm, n = 30), uniseriate, slightly 
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overlapping, hyaline to yellowish when immature and reddish brown to brown when mature, 

ellipsoidal to fusiform, straight or curved, rounded to slightly pointed at both ends, guttulate, (1ï)3-

septate when mature, constricted at central septum, slightly rough-walled, without a mucilaginous 

sheath. Asexual morph: Not observed. 

 

 
 

Figure 9 ï Results of the PHI test of Pseudomycoleptodiscus ananasi and closely related species 

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

indicate significant recombination within the dataset. The new taxa are in red bold type and T 

indicates holotype or ex-type strains. 

 

Material examined ï China, Yunnan Province, Xishuangbanna City, Jinghong District, on 

decaying leaves of Cocos nucifera, 15 September 2021, X.G. Tian, C10-2 (GZAAS 23-0583). 

Known host and distribution ï on dead stem in Thailand (Thambugala et al. 2016); on dead 

twigs/stem Hevea brasiliensis in Thailand (Huanraluek et al. 2020, Senwanna et al. 2021); on dead 

wood of Tectona grandis (Lamiaceae) in Thailand (Ren et al. 2022a); on decaying wood of 

Elaeagnus sarmentosa (Elaeagnaceae) in China (Du et al. 2023); on decaying leaves of Cocos 

nucifera in China (this study). 

GenBank numbers ï LSU = OR438806, ITS = OR438335, SSU = OR458330, tef1-Ŭ = 

OR500303. 

Notes ï In the multi-loci phylogenetic analyses, our strain (GZAAS 23-0583) is grouped 

together with Rhytidhysteron neorufulum strains (Fig. 11). Our collection is similar to R. 

neorufulum (MFLU 14-0609, holotype) in having superficial, hysterothecial solitary to aggregated, 

elliptic or irregular, coriaceous ascomata, 8-spored, cylindrical asci, and uniseriate, ellipsoidal to 

fusiform, reddish brown to brown ascospores when mature (Thambugala et al. 2016). Our 

collection also shares a similar size range of ascospores (25ï30 µm × 9.5ï15 ɛm vs. 27ï34 × 7ï

10.6 µm) and asci (150ï200 ɛm vs. 185ï220 ɛm) to R. neorufulum (MFLU 14-0609). Thus, we 

named our strain as R. neorufulum. Our strain Rhytidhysteron neorufulum (GZAAS 23-0583) is 

reported as a new host record on Cocos nucifera. 

 

Pleosporales Luttrell ex M.E. Barr 

Pleosporales was established by Luttrell (1955) to accommodate members of 

Dothideomycetes having perithecioid ascomata with pseudoparaphyses amongst the asci (Luttrell 

1955, Zhang et al. 2009). Among the orders of Dothideomycetes, Pleosporales is the largest and 

most diverse order containing more than 90 families (Wijayawardene et al. 2022). 
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Figure 10 ï Rhytidhysteron neorufulum (GZAAS 23-0583, new host record). a, b Appearance of 

ascomata on the host surface. d, e Sections of ascoma. c Pseudoparaphyses f Peridium. gïj Asci,  

kïn Ascospores. Scale bars: d, e = 200 ɛm, c, f, gïj = 50 ɛm, kïn = 10 ɛm. 
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Figure 11 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 
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SSU, and tef1-Ŭ sequence data. Related sequences were obtained from Du et al. (2023). Sixty-six 

strains are included in the combined sequence analysis, which comprise 3603 characters with gaps. 

Gloniopsis calami (MFLUCC 15-0739) and G. praelonga (CBS 112415) were used as the outgroup 

taxa. Tree topology of the ML analysis was similar to the PP. The best scoring RAxML tree with a 

final likelihood value of -13823.305195 is presented. The matrix had 1020 distinct alignment 

patterns, with 30.24% of undetermined characters or gaps. Estimated base frequencies were as 

follows; A = 0.240496, C = 0.248284, G = 0.276517, T = 0.234703; substitution rates AC = 

1.296332, AG = 2.756373, AT = 1.619981, CG = 0.911211, CT = 4.806161, GT = 1.000000; 

gamma distribution shape parameter 0.129289. Bootstrap support values for ML equal to or greater 

than 60% and PP equal to or greater than 0.90 are given above the nodes. Newly generated 

sequence is in red, while T indicates holotype or ex-type strains. 

 

Dictyosporiaceae Boonmee & K.D. Hyde 

Boonmee et al. (2016) introduced Dictyosporiaceae to accommodate mostly aquatic 

lignicolous species with cheiroid, digitate, palmate and/or dictyosporous conidia and their sexual 

morphs that form a monophyletic clade in the class. The family comprises 17 genera and the type 

genus is Dictyosporium, which has been reported from plant litter and decaying wood in terrestrial 

and aquatic habitats, and is worldwide in distribution (Tsui et al. 2000, Cai et al. 2003, Yang et al. 

2018, Hongsanan et al. 2020a, Wijayawardene et al. 2022). 

 

Dictyocheirospora M.ô souza, Boonmee & K.D. Hyde, Fungal Divers. 80: 465 (2016)  

Boonmee et al. (2016) introduced Dictyocheirospora which is typified by D. rotunda that 

producing aeroaquatic dark sporodochial colonies with cheiroid dictyospores. No sexual morph has 

been described from this genus (Boonmee et al. 2016, Dong et al. 2020). Dictyocheirospora is 

saprobic on decaying wood in freshwater and terrestrial habitats (Yang et al. 2018, Jayasiri et al. 

2019, Dong et al. 2020, Phukhamsakda et al. 2020). There are 24 records listed in Index Fungorum 

(2023). In this study, we collected Dictyocheirospora nabanheensis from Cocos nucifera for the 

first time. 

 

6. Dictyocheirospora nabanheensis Tibpromma & K.D. Hyde, in Tibpromma et al., Fungal Divers. 

92: 10 (2018)               Fig. 12 

Index Fungorum number: IF554474; Facesoffungi number: FoF04483  

Saprobic on dead leaves of Cocos nucifera. Sexual morph: Not observed. Asexual morph: 

Hyphomycetous. Conidiomata sporodochial, superficial, scattered, dark brown to black on natural 

substrate. Mycelium immersed, composed of pale brown, smooth hyphae. Conidiophores 

micronematous, short, reduced to conidiogenous cells. Conidiogenous cells 4.5ī15 × 4ī5 ɛm (x← = 

7.5 × 4.5 µm), holoblastic, integrated, terminal, pale brown, smooth-walled. Conidia 35ī40 Ĭ 

15ī20 ɛm (x← = 37 × 16 µm), solitary, oval to ellipsoid, acrogenous, cheiroid, pale brown to brown, 

consisting of 5ï6 rows of cells, with rows cylindrical, palmately divergent, inwardly curved at the 

tip, arising from a basal cell, with rounded to cylindrical appendage, each row composed of 8ï10 

cells, euseptate, slightly constricted at septa, guttulate in each cell, smooth-walled. 

Material examined ï Thailand, Chiang Rai Province, Muang District, on dead leaves of 

Cocos nucifera, 16 January 2021, X.G. Tian, C3-3 )MFLU 23-0164(, living culture MFLUCC 23-

0171.  

Known host and distribution ï On Pandanus sp. from China (Tibpromma et al. 2018); on 

Leucaena sp. from Thailand (Jayasiri et al. 2019); on Borassus flabellifer from India (Rajeshkumar 

et al. 2021); on Cocos nucifera from Thailand (this study). 

GenBank numbers ï LSU = OR438807, ITS = OR438336, tef1-Ŭ = OR500304. 

Notes ï In our phylogenetic analyses, our strain (MFLUCC 23-0171) grouped with two 

strains of Dictyocheirospora nabanheensis (MFLUCC 17-0562 and MFLUCC 22-0094) with 100 

ML and 1.00 PP statistical support (Fig. 13). Our new isolate is similar to the holotype of  

D. nabanheensis (HKAS 101807) except for the smaller conidiogenous cells (x← = 7.5 × 4.5 ɛm vs. 
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x← = 12 × 5.5 µm) (Tibpromma et al. 2018). Based on nucleotide comparisons, our strain (MFLU 

23-0164) is not significantly different from the ex-type isolate (MFLUCC 17-0562) in ITS, LSU, 

SSU and tef1-Ŭ. Therefore, we identified our isolate as D. nabanheensis, which is a new host record 

from Cocos nucifera. 

 

 
 

Figure 12 ï Dictyocheirospora nabanheensis )MFLU 23-0164, new host record(. a, b Appearance 

of the colonies on dead leaves of Cocos nucifera. cïf Conidiophore with conidia. gïl Conidia.  

m Colonies on PDA from surface and reverse. Scale bars: cïl = 20 ɛm. 

 

Didymellaceae Gruyter 

Didymellaceae was introduced by de Gruyter et al. (2009) with the type Didymella. 

Didymellaceae is the largest family in the Pleosporales. Species belonging to Didymellaceae are 

cosmopolitan and often plant pathogens on a wide range of hosts, mainly causing leaf and stem 

lesions (de Gruyter et al. 2009, Chen et al. 2017b). They are also endophytic, saprobic, fungicolous 

and lichenicolous (Aveskamp et al. 2010). The family comprises 44 genera (Wijayawardene et al. 

2022). The sexual morph of this family is characterized mainly by immersed pseudothecia, globose 

to flattened, ostioles, with pseudoparenchymatal cells, 8-spored bitunicate asci, cylindrical to 

clavate or saccate, 1-septate ascospores (didymospores) or multi-septate dictyospores. The asexual 

morphs are coelomycetous with pycnidial conidiomata, sometimes becoming erumpent, uni-locular 

with cells of textura angularis, mostly conidiophores are absent, and then either filiform, septate, 

and branched, and ramified respectively, enteroblastic conidiogenous cells, phialidic, doliiform to 

lageniform, smooth-walled and conidia of various shapes (ellipsoid, cylindrical, fusiform, pyriform 

or globose), hyaline or pigmented, septate or aseptate, guttulate (Hongsanan et al. 2020a). 
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Figure 13 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

SSU and tef1-Ŭ sequence data. Related sequences were obtained from Jayasiri et al. (2019). Thirty-

seven strains are included in the combined sequence analysis, which comprises 3764 characters 

with gaps. Digitodesmium bambusicola (CBS 110279) and D. polybrachiatum (COAD 3174) were 

used as the outgroup taxa. The tree topology of the ML analysis was similar to the PP. The best 

scoring RAxML tree with a final likelihood value of -9131.398926 is presented. The matrix had 

573 distinct alignment patterns, with 36.80% of undetermined characters or gaps. Estimated base 

frequencies were as follows; A = 0.241709, C = 0.248410, G = 0.267650, T = 0.242231; 

substitution rates AC = 2.030907, AG = 3.333139, AT = 2.243761, CG = 0.988458, CT = 

10.225470, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.020000. Bootstrap support 

values for ML equal to or greater than 60% and PP equal to or greater than 0.90 are given above the 

nodes. Newly generated sequence is in red, while T indicates holotype or ex-type strains. 

 

Epicoccum Link 

Epicoccum was introduced by Link (1815) with Epicoccum nigrum as the type species and 

emended by Chen et al. (2015). Species are saprobes (Jayasiri et al. 2017), pathogens (Raza et al. 

2019), and endophytes (Fávaro et al. 2012, Dzoyem et al. 2017) on various plant parts in aquatic 

and terrestrial habitats (Voronin et al. 2021, Barreto et al. 2022 ). Epicoccum has hyphomycetous 

and coelomycetous synanamorphs (Chen et al. 2015, Thambugala et al. 2017). The hyphomycetous 

anamorph is characterized by having dark sporodochia with branched conidiophores and mono- to 

polyblastic, colourless conidiogenous cells that produce coloured, sometimes verruculose, 

dictyoconidia (Link 1815, Chen et al. 2015, de Silva et al. 2021). The coelomycetous anamorph is 

characterized by the formation of conidia in pycnidial conidiomata (Chen et al. 2015). There are 

161 records available in Index Fungorum (2023). However, for most of the species described before 

the year 2000, sequence data are unavailable and only 48 species are known with sequence data (de 

Silva et al. 2021, Keirnan et al. 2021). In this study, we introduce a new record (Epicoccum 

italicum) and a new species E. yunnanensis to accommodate three strains of E. endophyticum and a 

new collection. 
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7. Epicoccum italicum Qian Chen, Crous & L. Cai, in Chen et al., Stud. Mycol. 87: 144(2017) 

Fig. 14 

Index Fungorum number: IF818965; Facesoffungi number: FoF14283 

Saprobic on dead leaves of Ananas comosus. Sexual morph: Not observed. Asexual morph: 

Colonies effuse on the natural substrate, scattered, dark brown to dark. Conidiomata sporodochial, 

globose, mainly solitary, superficial. Conidiophores reduced to holoblastic conidiogenous cells. 

Conidia 10ī25 (x← = 16 µm) diam., multicellular-phragmosporous, verrucose, globose to 

subglobose-pyriform, truncate at base, brown to dark brown. 

Culture characteristics ï Colonies on PDA, 15ï20 mm diam. after 7 d, margin irregular, 

yellow with a white margin; reverse salmon to saffron. 

 

 
 

Figure 14 ï Epicoccum italicum (MFLU 23-0166, new host and geographical record). aïc Colonies 

on dead leaves of Ananas comosus. d, e Sporodochium. fïh, kïn Conidia. i Germinated conidium.  

j, o Colonies on PDA from surface and reverse. Scale bars: d, e = 20 ɛm, i = 60 ɛm, fïh, kïn = 10 

ɛm. 
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Material examined ï Thailand, Chiang Rai Province, Muang District, on dead leaves of 

Ananas comosus, 18 July 2020, X.G. Tian, P4-5 (MFLU 23-0166), living culture MFLUCC 23-

0105. 

Known hosts and distribution ï On seedlings of Acca sellowiana in Italy (Chen et al. 2017a); 

on sediment of Lakes in Antarctic Peninsula (Ogaki et al. 2020); on Quercus robur in Poland 

(Rivera Vega et al. 2022); on Ananas comosus in Thailand (this study). 

GenBank numbers ï LSU = OR438808, ITS = OR438337, rpb2 = OR634955. 

Notes ï In the multi-loci phylogenetic analyses, our strain (MFLUCC 23-0105) clusters with 

the ex-type strain of Epicoccum italicum (CGMCC 3.18361) with 100% ML and 1.00 PP statistical 

support (Fig. 15). Morphologically, our strain is similar to the holotype of E. italicum in having 

sporodochial, superficial conidiomata and multicellular-phragmosporous, verrucose, subglobose-

pyriform, brown conidia and the conidial size of our collection is also similar to E. italicum (10ī25 

ɛm vs. 12.5ï28 ɛm). The nucleotide comparisons showed that our strain (MFLUCC 23-0105) is 

not significantly different from the type strain of E. italicum (CGMCC 3.18361) in ITS and rpb2. 

Thus, based on the recommendations of Chethana et al. (2021), we identified our strain as  

E. italicum. Our strain E. italicum (MFLUCC 23-0105) is reported as a new host and geographical 

record on Ananas comosus in Thailand. 

 

8. Epicoccum yunnanensis X.G. Tian, K.D. Hyde & Tibpromma, sp. nov.       Fig. 16 

Index Fungorum number: IF900970; Facesoffungi number: FoF14282  

Saprobic on dead leaves of Oryza sativa. Sexual morph: Not observed. Asexual morph: 

Colonies effuse on the natural substrate, scattered, dark brown to dark. Conidiomata sporodochial, 

globose, mostly solitary, superficial. Conidiophores micronematous, reduced to holoblastic 

conidiogenous cells. Conidia 10ī15 × 6ī9 ɛm (x← = 14 × 7 µm, n = 40), brown to dark brown, 

mostly ellipsoid, rarely globose to subglobose, verruculose, truncate at base, sometimes with a 

basal cell. 

Material examined ï Thailand, Chiang Rai Province, Muang District, on dead leaves of Oryza 

sativa, 18 September 2020, X.G. Tian, r1-5 (MFLU 23-0165, holotype). 

Known hosts and distribution ï On Magnolia candolli in China (de Silva et al. 2021); on 

Oryza sativa in Thailand (this study). 

GenBank numbers ï LSU = OR438809, ITS = OR438338. 

Notes ï Epicoccum endophyticum (JZB380043 and JZB380044) was introduced by 

Manawasinghe et al. (2020). Later, de Silva et al. (2021) introduced another new species also 

named as E. endophyticum (HMCE12, MFLUCC 19-0047 and MFLUCC 19-0097). However, 

Epicoccum endophyticum (HMCE12, MFLUCC 19-0047 and MFLUCC 19-0097) has different 

characteristics as compared to E. endophyticum (JZB 380043 and JZB 380044) (Manawasinghe et 

al. 2020, de Silva et al. 2021) and our multi-loci phylogenetic analyses showed that  

E. endophyticum (HMCE12, MFLUCC 19-0047 and MFLUCC 19-0097) did not cluster with  

E. endophyticum (JZB 380043 and JZB 380044) (Fig. 15). Later, E. endophyticum (HMCE12, 

MFLUCC 19-0047 and MFLUCC 19-0097) is Nom. illegit., Art. 53.1. Therefore, we identified 

them as different species and introduced Epicoccum yunnanensis as a new name to accommodate 

the three strains of E. endophyticum (HMCE12, MFLUCC 19-0047 and MFLUCC 19-0097). 

In our phylogenetic analyses, our new collection (MFLU 23-0165) grouped with Epicoccum 

yunnanensis (HMCE12, MFLUCC 19-0047 and MFLUCC 19-0097, ex-type) (Fig. 15). Our new 

collection is similar to E. yunnanensis in having sporodochial, globose, mainly solitary conidiomata, 

with micronematous conidiophores which are reduced to conidiogenous cells and brown to dark 

brown, mostly ellipsoid, verrucose conidia (de Silva et al. 2021). The conidial size (10ī15 Ĭ 6ī9 

ɛm vs. 10ï15 × 8ï10 ɛm) of our new collection is also similar to the holotype of  

E. yunnanensis (MFLUCC 19-0097), and the nucleotide comparisons show that our strain (MFLU 

23-0165) is not significantly different from the other E. yunnanensis strains (MFLUCC 19-0047 

and MFLUCC 19-0097) in ITS. Therefore, we identified our collection as a new species,  

E. yunnanensis. Our new collection was first found as a saprobe on dead leaves of Oryza sativa and 
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a geographic record from Thailand, while de Silva et al. (2021) reported this species as an 

endophyte in Magnolia candolli from China, which shows that this species can have more than one 

life mode. 

 

 
 

Figure 15 ï Phylogram generated from maximum likelihood analysis based on combined LSU, 
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SSU, tub2 and rpb2 sequence data. Related sequences were obtained from Keirnan et al. (2021) and 

de Silva et al. (2021). Sixty-nine strains are included in the combined sequence analysis, which 

comprise 2737 characters with gaps. Neoascochyta desmazieri (CBS 297.69) was used as the 

outgroup taxon. Tree topology of the ML analysis was similar to the PP. The best scoring RAxML 

tree with a final likelihood value of -16285.503408 is presented. The matrix had 815 distinct 

alignment patterns, with 20.76% of undetermined characters or gaps. Estimated base frequencies 

were as follows; A = 0.241115, C = 0.245717, G = 0.272236, T = 0.240932; substitution rates AC = 

1.558687, AG = 1.558687, AT = 1.850179, CG = 0.904162, CT = 11.412768, GT = 1.000000; 

gamma distribution shape parameter Ŭ = 0.144200. Bootstrap support values for ML equal to or 

greater than 60% and PP equal to or greater than 0.90 are given above the nodes. Newly generated 

sequences are in red, while T indicates holotype or ex-type strains. 

 

 
 

Figure 16 ï Epicoccum yunnanensis (MFLU 23-0165, holotype). a, b Colonies on dead leaves of 

Oryza sativa. c, d Sporodochium. eïh Conidiogenous cells with attached conidium, iïn Conidia. 

Scale bars: c, d = 50 ɛm, eïh = 20 ɛm, iïn = 10 ɛm. 
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Didymosphaeriaceae Munk 

Didymosphaeriaceae was introduced by Munk (1953) with Didymosphaeria epidermidis as 

the type species. To date, there are 33 genera with 255 species belonging to Didymosphaeriaceae 

(Wijayawardene et al. 2022). The sexual morphs of Didymosphaeriaceae are characterized by 

globose to subglobose, centrally ostiolate ascomata, trabeculate pseudoparaphyses (Liew et al. 

2000), which anastomosed mostly above the asci, cylindric or oblong, pedicellate asci and brown, 

thick-walled, septate ascospores (Aptroot 1995, Ariyawansa et al. 2014). The asexual morphs of 

Didymosphaeriaceae are fusicladium-like and phoma-like (Hyde et al. 2013). Species in 

Didymosphaeriaceae are mainly found in terrestrial habitats and aquatic environments as saprobes, 

endophytes, pathogens and hemibiotrophs on woody branches and herbaceous stems and leaves, 

and are also parasitic on other fungi (Ariyawansa et al. 2014, Thambugala et al. 2017, Phookamsak 

et al. 2019). 

 

Chromolaenicola Mapook  

Chromolaenicola was introduced by Mapook et al. (2020a) with the type species C. nanensis. 

There are six species belonging to this genus, which are saprobes (Mapook et al. 2020a, 

Phukhamsakda et al. 2020). The sexual morph of Chromolaenicola is characterized by immersed to 

semi-immersed and coriaceous ascomata, cylindrical asci, and uniseriate, ellipsoid, muriform 

ascospores (Mapook et al. 2020a). The asexual morph is pycnidial, with enteroblastic, phialidic 

conidiogenous cells, and oblong or oval to ellipsoid, globose to subglobose conidia (Jayasiri et al. 

2019, Mapook et al. 2020a). We introduce a new species C. ananasi based on morphological 

comparison and phylogenetic analyses. 

 

9. Chromolaenicola ananasi X.G. Tian, K.D. Hyde & Tibpromma, sp. nov.      Fig. 17 

Index Fungorum number: IF900971; Facesoffungi number: FoF14284 

Etymology ï Referring to the host Ananas comosus, on which the specimen was collected. 

Holotype ï MFLU 23-0167 

Saprobic on dead leaves of Ananas comosus. Sexual morph: Not observed. Asexual morph: 

Colonies superficial, scattered, gregarious, punctiform to effuse, dark brown to black. 

Conidiophores filamentous, septate, branched, often reduced to conidiogenous cells. 

Conidiogenous cells holoblastic, monoblastic, terminal, determinate, hyaline to brown, branched, 

smooth, elongated, flat at apex. Conidia 7ï8 × 4ï5 ɛm (x← = 8 × 5 µm, n = 35), solitary, oval to 

ellipsoid, aseptate, pale brown to brown, guttulate when mature, verruculose, thick-walled. 

Culture characteristics ï Conidia germinating on PDA within 12 h at room temperature. 

Colonies circular, mycelium slightly flattened, filamentous, cultures creamy white on surface, white 

to yellow brown in reverse from edge to the centre of the colony. 

Material examined ï Thailand, Chiang Rai Province, Doi Pui, on dead leaves of Ananas 

comosus, 17 August 2020, X.G. Tian, p7-7 (MFLU 23-0167, holotype), ex-type living culture 

MFLUCC 23-0111. 

GenBank numbers ï MFLU 23-0167: LSU = OR438810, ITS = OR438339, SSU = 

OR458331, tef1-Ŭ = OR500305. MFLUCC 23-0111: LSU = OR438811, ITS = OR438340, SSU = 

OR458332, tef1-Ŭ = OR500306. 

Notes ï In the phylogenetic analyses of combined ITS, LSU, SSU, and tef1-Ŭ sequence data, 

our strain (MFLU 23-0167 and MFLUCC 23-0111) formed a separate branch and clusters with 

Chromolaenicola sapindi with 99% ML and 1.00 PP bootstrap support (Fig. 18). Chromolaenicola 

sapindi was introduced by Ren et al. (2022b) based solely on sexual morphs characters. 

Chromolaenicola ananasi shares similar asexual morphology to C. chiangraiensis,  

C. lampangensis, and C. siamensis in having conidiophores reduced to conidiogenous cells, hyaline 

and unbranched, smooth, elongated conidiogenous cells and ellipsoid, brown, thick-walled and 

verruculose conidia. However, C. ananasi differs in having pale brown to brown conidia which are 

aseptate and guttulate when mature, while C. chiangraiensis, C. lampangensis, and C. siamensis 

have reddish brown conidia which are 1-septate when mature, and not constricted at the septum. In 
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addition, C. ananasi has smaller conidia (7ī8 Ĭ 4ī5 ɛm in C. ananasi vs. 9ï14 × 6ï9 ɛm in  

C. chiangraiensis vs. 12ï15 × 4ï6.5 ɛm in C. lampangensis). The PHI test revealed no significant 

recombination event between Chromolaenicola ananasi and closely related taxa (ūw = 0.3)  

(Fig. 19). In addition, nucleotide comparisons of ITS and tef1-Ŭ gene regions revealed 6 bp and 10 

bp differences between C. ananasi and C. sapinda respectively. Thus, we introduce C. ananasi as a 

new species based on phylogenetic analyses and morphological characters. 

 

 
 

Figure 17 ï Chromolaenicola ananasi (MFLU 23-0167, holotype). a, b Colonies on dead leaves of 

Ananas comosus. cïh Conidiogenous cells with conidia. iïn Conidia. o Germinated conidium.  

p Colonies on PDA from surface and reverse. Scale bars: cïe, o = 20 ɛm, d, fïi = 10 ɛm, jïn = 5 

ɛm. 

 

Montagnula Berlese 

Montagnula was introduced by Berlese (1896) to accommodate M. infernalis and the genus 

was placed in Didymosphaeriaceae by Ariyawansa et al. (2014). Montagnula comprises saprobes 

growing on dead plants and Montagnula species are characterized by globose, immersed ascomata 

with a clypeus, claviform asci, fusoid or ellipsoid ascospores with transverse septa and one or more 

longitudinal septa (Ariyawansa et al. 2014, Mapook et al. 2020a). Recently, Sun et al. (2023) 

introduced two new species in the genus and synonymized M. chromolaenicola, M. puerensis,  

M. saikhuensis, and M. thailandica under M. donacina. Forty-nine records of this genus are listed 
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in Index Fungorum (2023). In this study, a new host record M. donacina is described based on 

morphology and molecular data. 

 

 
 

Figure 18 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 
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SSU, and tef1-Ŭ sequence data. Related sequences were obtained from Mapook et al. (2020a) and 

Samarakoon et al. (2020b). Sixty-six strains are included in the combined sequence analysis, which 

comprise 3416 characters with gaps. Bambusistroma didymosporum (MFLU 15-0057T and MFLU 

15-0058) was used as the outgroup taxon. Tree topology of the ML analysis was similar to the PP. 

The best scoring RAxML tree with a final likelihood value of -15435.880186 is presented. The 

matrix had 858 distinct alignment patterns, with 23.84% of undetermined characters or gaps. 

Estimated base frequencies were as follows; A = 0.238114, C = 0.250965, G = 0.270076, T = 

0.240844; substitution rates AC = 1.378497, AG = 2.210004, AT = 1.406920, CG = 1.029879, CT = 

7.001042, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.174968. Bootstrap support 

values for ML equal to or greater than 60% and PP equal to or greater than 0.90 are given above the 

nodes. Newly generated sequences are in red, while T indicates holotype or ex-type strains. 

 

 
 

Figure 19 ï Results of PHI test of Chromolaenicola ananasi and closely related species using both 

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

significant recombination within the dataset. The new taxa are in red bold type and T indicates 

holotype or ex-type strains. 

 

10. Montagnula donacina (Niessl) Wanas., E.B.G. Jones & K.D. Hyde, in Wanasinghe et al., 

Fungal Biology 120(11): 1365 (2016)           Fig. 20 

Index Fungorum number: IF626421; Facesoffungi number: FoF04638  

Saprobic on leaves of Ananas comosus. Sexual morph: Ascomata 320ï425 µm high × 295ï

365 µm diam. (x← = 382 × 332 µm, n = 7), immersed to erumpent, solitary, uni-loculate, globose to 

obpyriform, coriaceous, brown to dark brown with ostiole. Ostiole papillate, protruding from 

substratum. Peridium 15ï25 µm wide, comprising several layers of thin-walled, pale brown to 

brown cells of textura primatica. Hamathecium comprising 2ï3 µm wide, cylindrical to filiform, 

septate, branched, pseudoparaphyses. Asci 95ï120 × 10ï15 µm (x← = 108 × 13 µm, n = 30), 8-

spored, bitunicate, fissitunicate, elongate-clavate, curved, long pedicel. Ascospores 10ï15 × 4ï6 

µm (x← = 15 × 5 µm, n = 25), overlapping, 1ï2-seriate, hyaline to pale brown when immature and 

becoming brown to dark brown when mature, fusiform to ellipsoid, 1-septate, constricted at the 

septum, slightly wider upper cell and tapering towards ends, straight, with 1ï4-guttulate, smooth-

walled, without terminal appendages. Asexual morph: Not observed. 

Culture characteristics ï Ascospores germinating on PDA within 12 h at 25  and germ 

tubes produced from both cells. Colonies on PDA circular, mycelium velvety with fluffy, 
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flamentous at margin, colony white on PDA from above, colony dark to white from the centre to 

edge of the colony from below. 

 

 
 

Figure 20 ï Montagnula donacina (MFLU 23-0168, new host record). a, b Colonies on dead leaves 
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of Ananas comosus. c, d Vertical section through stroma. e Ostiole. f Peridium.  

g Pseudoparaphyses. hïk Immature and mature asci. lïo Ascospores. p Germinated ascospore.  

q Colony on PDA from surface and reverse. Scale bars: cïk = 40 ɛm, p = 20 ɛm, lïo = 10 ɛm. 

 

 
 

Figure 21 ï Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, 

SSU, and tef1-Ŭ sequence data. Related sequences were obtained from Samarakoon et al. (2020a). 

Sixty-five strains are included in the combined sequence analysis, which comprise 2564 characters 

with gaps. Kalmusia spartii (MFLUCC 14-0560), Pleospora herbarum (CBS 191.86), and 

Stemphylium botryosum (CBS 714.68T) were used as the outgroup taxa. The tree topology of the 

ML analysis was similar to the PP. The best-scoring RAxML tree with a final likelihood value of -

18289.739941 is presented. The matrix had 1166 distinct alignment patterns, with 29.63% of 
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undetermined characters or gaps. Estimated base frequencies were as follows; A = 0.240873, C = 

0.249236, G = 0.274078, T = 0.235813; substitution rates AC = 1.522676, AG = 2.285230, AT = 

1.387842, CG = 1.079948, CT = 6.513998, GT = 1.000000; gamma distribution shape parameter Ŭ 

= 0.192349. Bootstrap support values for ML equal to or greater than 60% and PP equal to or 

greater than 0.90 are given above the nodes. Newly generated sequences are in red, while T 

indicates holotype or ex-type strains. 

 

Material examined ï Thailand, Chiang Rai Province, Doi Pui, on dead leaves of Ananas 

comosus, 2 September 2020, X.G. Tian, P9-3 (MFLU 23-0168), living culture MFLUCC 23-0114. 

Known hosts and distribution ï On dead culms of Donax arundinaceus in Portugal (de 

Thuemen 1881); from soybean in Malaysia (Nik & Kwee 1980); from grapevines and Desert Ash in 

Australia (Pitt et al. 2014); On dead stems of Chromolaena odorata in Thailand (Mapook et al. 

2020a); on dead wood in China (Sun et al. 2023); on dead leaves of Ananas comosus in Thailand 

(this study). 

GenBank numbers ï LSU = OR438812, ITS = OR438341, SSU = OR458333, tef1-Ŭ = 

OR500307. 

Notes ï In the multi-loci phylogenetic analysis, our strain (MFLUCC 23-0114) clustered 

within Montagnula donacina strains with 83% ML bootstrap support (Fig. 21). Morphologically, 

our strain shares similar morphology with the holotype of M. donacina (MFLU 20ï0325) in having 

immersed to erumpent, solitary, uni-loculate, globose to obpyriform, coriaceous, brown to dark 

brown ascomata, 8-spored, bitunicate, fissitunicate, elongate-clavate, curved, long pedicel asci and 

fusiform to ellipsoid, 1-septate, constricted at the septum, slightly wider upper cell and tapering 

towards ends, straight ascospores (Mapook et al. 2020a). Our strain also has similar of asci (95ï120 

× 10ï15 ɛm vs. 80ï100 × 9ï15 ɛm) and ascospores (10ï15 × 4ï6 ɛm vs. 14ï17 × 4.5ï7.5 ɛm) to 

M. donacina (MFLU 20ï0325). Based on recommendations by Chethana et al. (2021), the 

nucleotide comparisons showed that our strain (MFLU 23-0168) is not significantly different from 

M. donacina (MFLU 20-0325) in ITS, LSU, SSU, and tef1-Ŭ. Thus, we identified our strain as  

M. donacina based on phylogenetic analyses and morphological characters. Our strain M. donacina 

(MFLUCC 23-0114) is reported as a new host record on Ananas comosus. 

 

Pseudopithomyces Ariyaw. & K.D. Hyde  

Pseudopithomyces was described by Ariyawansa et al. (2015) with the type species of  

P. chartarum. Pseudopithomyces species have been reported as saprobic or parasitic on dead leaves, 

stems of plants and humans. Pseudopithomyces is characterized by flexuous and aseptate 

conidiophores, monoblastic or blastic, terminal and determinate conidiogenous cells, fusiform, 

verruculose dark conidia and producing brown to black colonies on the host (Ariyawansa et al. 

2015, Hyde et al. 2017, Jayasiri et al. 2019, Tennakoon et al. 2021b). There are 13 

Pseudopithomyces records listed in Index Fungorum (2023). In this study, two new records and a 

new collection are introduced, P. pandanicola and P. palmicola are synonymized under  

P. chartarum while, P. diversisporus is synonymized under P. atro-olivaceus based on phylogeny 

and morphology. 

 

11. Pseudopithomyces atro-olivaceus (Cooke & Harkn.) G. Guevara, K.C. Cunha & Gené, 

Persoonia 37: 261 (2016)             Fig. 22 

Basionym. Helminthosporium atro-olivaceum Cooke & Harkn., Grevillea 12, 64:95. 1884. 

ſ Pithomyces atro-olivaceus (Cooke & Harkn.) M.B. Ellis, Mycol. Pap. 76: 8. 1960 
ſ Pseudopithomyces diversisporus G. Guevara, A.M. Cunha & Gené, Persoonia 37: 261. 

2016 

Index Fungorum number: IF819007  

Saprobic on dead stems of Ananas comosus. Sexual morph: Not observed. Asexual morph: 

Hyphomycetous. Colonies effused, dark olivaceous brown to black. Mycelium partly immersed but 

mostly superficial, composed of a mat of rather loosely interwoven and anastomosing, subhyaline 
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to yellowish, thick hyphae. Conidiophores macro- to micronematous, sometimes sporodochial, 

formed laterally, sometimes irregularly on hyphae, peg-like, subhyaline to light brown, septate. 

Conidiogenous cells monoblastic, hyaline, terminal, smooth. Conidia 15ï25 × 11.5ï15 ɛm (x← = 

19.5 Ĭ 13 ɛm, n = 30), formed, rounded at apex, oblong, elliptical, pyriform or clavate, with 2ï3 

transverse septa and 1ï2 longitudinal septum, sometimes constricted at the septa, brown or dark 

brown, slightly verruculose to echinulate, often carrying part of conidiogenous cells at the base. 

 

 
 

Figure 22 ï Pseudopithomyces atro-olivaceus (MFLU 23-0169, new host and geographical record). 

a, b Colonies on dead stems of Ananas comosus. cïg Conidiophore with conidia.  
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hïj Conidia with conidiogenous cells. k Germinated conidium. mïp Conidia. l, q Colonies on PDA 

from obverse and reverse. Scale bars: cïg = 20 ɛm, hïp = 10 ɛm. 

 

Culture characteristics ï Colonies on PDA reaching 25 mm in 7 days at 28 °C, flat, hairy or 

cottony, circular, filamentous, mycelium superficial, effuse, radially striate, with regular edge from 

forward, reverse white at the margin, reddish brown at the centre. 

Material examined ï Thailand, Chiang Rai Province, Doi Mae Salong, Mae Fah Luang 

District, on dead stems of Ananas comosus, 3 January 2021, X.G. Tian, P15-3 (MFLU 23-0169), 

living culture MFLUCC 23-0149. 

Known hosts and distribution ï On the bark of Acacia from California (Ellis 1960); on human 

toenail, foot, and skin scrapings from Malawi, USA, Zimbabwe (Crous et al. 2016); on dead stems 

of Ananas comosus from Thailand (this study). 

GenBank numbers ï LSU = OR438814, ITS = OR438343, SSU = OR458335, tef1-Ŭ = 

OR500309. 

Notes ï Our phylogenetic analyses showed that P. diversisporus and P. atro-olivaceus strains 

mixed (Fig. 23). Morphologically, P. diversisporus is not significantly different from P. atro-

olivaceus, except the conidia of P. diversisporus are verruculose to tuberculate, concolorous, while 

those of P. atro-olivaceus are verruculose to echinulate. There are no significant differences 

between P. diversisporus and P. atro-olivaceus in ITS, LSU, gapdh and rpb2 sequence data. Thus, 

we synonymized P. diversisporus under P. atro-olivaceus. 

In our phylogenetic analyses, our strain (MFLUCC 23-0149) grouped with the strains of  

P. atro-olivaceus and shares similar morphological characteristics with P. atro-olivaceus in having 

brown and septate conidia (Ellis 1960). The nucleotide comparisons showed that our strain 

(MFLUCC 23-0149) is not significantly different from P. atro-olivaceus in ITS, LSU, and SSU 

gene regions. Thus, we identified our new collection MFLUCC 23-0149 as P. atro-olivaceus and 

reported it as a new host and new geographical record for Thailand. 

 

12. Pseudopithomyces chartarum (Berk. & M.A. Curtis) J.F. Li, Ariyaw. & K.D. Hyde, in 

Ariyawansa et al., Fungal Divers. 75: 66 (2015)          Fig. 24 

ſ Pseudopithomyces palmicola J.F. Li, Ariyaw. & K.D. Hyde, Fungal Divers. 

10.1007/s13225-015-0346-5, [41] (2015) 

ſ Pseudopithomyces pandanicola Tibpromma & K.D. Hyde, Fungal Divers. 10.1007/s13225-

018-0408-6, [25] (2018) 

Index Fungorum number: IF551393; Facesoffungi number: FoF00938 

Saprobic on dead leaves of Oryza sativa. Sexual morph: Not observed. Asexual morph: 

Hyphomycetous. Colonies black, separate, later becoming confluent. Conidiophores formed 

laterally and irregularly on the hyphae, micronematous, mononematous, hyaline to yellowish, 

smooth or occasionally verruculose, septate and branched. Conidiogenous cells integrated, hyaline, 

holoblastic, monoblastic, 5ï11 × 2.5ï4 ɛm (x← = 8 Ĭ 3.5ɛm, n = 10). Conidia 14ï18.5 × 7ï10.5 ɛm 

(x← = 16 Ĭ 9ɛm, n = 20), acropleurogenous, mainly pleurogenous, broadly ellipsoid, muriform, 2ï3 

transverse septate, 1ï2 longitudinal septate, sometimes constricted at the septa, light brown to dark 

brown, verruculose to echinulate, often carrying part of conidiogenous cell at base.  

Culture characteristics ï Colonies on PDA reaching 30mm in 7 days at 25 °C, colonies from 

above: flat, circular, grey, surface flocculent, entire edge; reverse: yellowish at the margin, brown 

to black in the centre. 

Material examined ï Thailand, Chiang Rai Province, Doi Mae Salong, Mae Fah Luang 

District, on dead leaves of Oryza sativa, 19 October 2020, X.G. Tian, R3-4 (MFLU 23-0170), living 

culture, MFLUCC 23-0125. 

Known hosts and distribution ï On dead leaves and stems of Acoelorrhaphe wrightii, Arachis 

hypogaea, Bridelia ferruginea, Cajanus indica, Calopogomium mhcamoides, Centrosema 

pubescens, Foeniculum vulgare, Holcus lanatus, Ipomoea sp., Jatropha podagrica, Jatropha sp., 

Musa sapientum, Nebouldia laevis, Nicotiana tabacum, Oryza sativa, Pandanus amaryllifolius, 
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Pueraria phaseoloides, Sorghum sp., Trifolium repens, Triticnm vulgare and Zea mays from Ghana, 

Jamaica, Malaya, Mauritius, New Zealand, Northern Rhodesia, Nyasaland, Philippines, Sierra 

Leone, Southern Rhodesia, the Sudan Republic, Thailand, USA (Berkeley 1874, Ellis 1960, 

Ariyawansa et al. 2015, Tibpromma et al. 2018, this study). 

 

 
 

Figure 23 ï Phylogram generated from maximum likelihood analysis based on combined LSU, ITS, 

rpb2, SSU, and tef1-Ŭ sequence data. Forty-five strains are included in the combined sequence 

analysis, which comprise 4445 characters with gaps. Pseudocamarosporium cotinae (MFLUCC 14-

0624) and P. cyclothyrioides (CBS 972.95) were used as the outgroup taxa. Tree topology of the 

ML analysis was similar to the PP. The best scoring RAxML tree with a final likelihood value of -

14997.450324 is presented. The matrix had 1086 distinct alignment patterns, with 41.23% of 

undetermined characters or gaps. Estimated base frequencies were as follows; A = 0.239674, C = 


