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Abstract: Fungi are a large and diverse group of microorganisms, and although the estimated num-

ber of species ranges between 2 and 11 million, only around 150,000 species have been described 

thus far. The investigation of plant-associated fungi is beneficial for estimating global fungal diver-

sity, for ecosystem conservation, and for the continued development of industry and agriculture. 

Mango, one of the world’s five most economically important fruit crops, is grown in over 100 coun-

tries and has been demonstrated to have a great economical value. During surveys of mango-asso-

ciated saprobic fungi in Yunnan (China), we discovered three new species (Acremoniisimulans 

hongheensis, Chaenothecopsis hongheensis and Hilberina hongheensis) and five new records. The phylo-

genetic analyses of multi-gene sequences (LSU, SSU, ITS, rpb2, tef1-α and tub2) coupled with mor-

phological examinations were used to identify all the taxa. 

Keywords: Acremoniisimulans hongheensis; Chaenothecopsis hongheensis; Hilberina hongheensis; mango; 

new records; new species 

 

1. Introduction 

Fungi prosper in various environments and play an important role in decomposition 

and nutrient cycling because of their ability to degrade cellulose and lignin [1,2]. A robust 

estimate of global fungal diversity is 2 to 11 million; however, only about 150,000 species 

are acknowledged to date, and tropical to subtropical areas appear to have a particularly 

high diversity of undiscovered fungi [3–5]. Fungi are distributed almost everywhere, in-

cluding soil, marine water, freshwater, air, plants, animals and humans [2]. Hyde et al. [1] 

indicated that fungi have an enormous economic potential and listed 50 different ways 

that we can exploit the fungi industrially including their use in strategies against human dis-

eases; as biocontrol agents against pests and bacterial or other fungal pathogens on plants; to 

enhance plant growth; for improving food and beverages; and as various commodities. 

Mango is native to south Asia, India and the Malay Archipelago [6,7]. Subsequently, 

mango was introduced to over 100 countries, with more than 1000 varieties developed 
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worldwide, and has always been considered an important cash crop in tropical to sub-

tropical regions [8]. In China, the commercial cultivation of mango begun between the 

1960s and 1980s and then grew rapidly, leading to China becoming the third-largest 

mango-producing country in the world, with 294,326 hectares of plants and 2,414,800 tons 

of harvested fruits in 2018 [9]. Yunnan, one of the mango-growing provinces in China, 

supplying 20% of the total mangoes produced nationwide, generated an economic value 

of CNY 1.8 billion in 2018 [10]. The main production areas in the Yunnan Province are 

Baoshan, Honghe, Huaping, Jinghong, Simao and Yuanjiang, and the main varieties are 

Keitt, Guifei, Sannian, Nang Klangwan and Jin Hwang [9]. 

While the investigation of plant-associated fungi contributes to the estimation of 

global fungal diversity, it also benefits global ecosystem conservation and industrial and 

agricultural development [11]. Taïbi et al. [12] mentioned that a total of 866 genera of bac-

teria and fungi are associated with mango, of which over 2000 species belonging to 304 

genera are fungi. However, most mango-associated fungi reported earlier lack morpho-

logical details and phylogenetic supports due to limitations in the use of molecular tech-

niques and good laboratory conditions. More recently, many mango-associated fungi 

have been reported along with convictive phylogenetic analysis and morphological char-

acteristics. Recently, Tennakoon et al. [13] introduced the new species Pseudolophiostoma 

mangiferae and a new record of Neovaginatispora fuckelii from mango. Guo et al. [14] re-

ported seven species of Fusarium from leaf spots of mango. Tamakaew et al. [15] estab-

lished a new species of Cercosporoid fungus associated with mango in Thailand. Yang et 

al. [16,17] reported 20 saprobic fungi that are associated with mango in China. Therefore, 

many more mango-associated fungi are likely to be found in the future. In this paper, three 

new species and five new records of mango-associated saprobic fungi are described and in-

troduced based on morphological comparisons and multi-gene phylogenetic analyses. 

2. Materials and Methods 

2.1. Sampling and Isolation 

The dead and decaying woody specimens of mango were collected from rural areas 

of Baoshan and Honghe (Yunnan, China). The samples consisting of decayed branches, 

barks, and twigs (Keitt and Guifei varieties) of mango were collected and taken to the 

mycology laboratory. A stereo microscope (Olympus SZ61; Olympus corporation, Tokyo, 

Japan) was used for observing the fungal fruiting bodies on plant materials, while a digital 

Canon camera (EOS 600D, Canon Inc., Tokyo, Japan) fitted on to a compound microscope 

(Nikon ECLIPSE Ni, Nikon., Tokyo, Japan) was used to capture micro-morphological 

characteristics. The sizes of the main structures of fungi such as ascomata, ascomata wall, 

paraphyses, asci/conidiogenous cells and ascospores/conidia were measured by the 

Tarosoft(R) Image Frame Work program (IFW). The color photos were combined in 

Adobe Photoshop CS3 Extended v. 10.0 (Adobe®, San Jose, CA, USA) to prepare complete 

photo plates. 

Pure cultures were obtained by the single spore isolation method [18]. The spores/co-

nidial masses were collected with a sterilized vaccination needle and gently dispersed on 

sterile water droplets on a micro slide. The spore suspension was transferred onto potato 

dextrose agar (PDA) using a micropipette and kept at 27 °C for one to two nights for ger-

mination. The single germinated spores were aseptically placed on new PDA plates, and 

incubated at 27 °C. The growth rate and colony characteristics of the fungal isolate were 

recorded after 10 days. Dried plant specimens with fungal fruiting bodies were deposited 

in the herbarium of the Kunming Institute of Botany Academia Sinica (HKAS), while fun-

gal culture in tubes were deposited in the Kunming Institute of Botany Culture Collection 

(KUMCC). Fungal name numbers of novel species were registered as per the instruction 

(https://nmdc.cn/fungalnames/, accessed on 3 February 2023) [19]. 
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2.2. DNA Extraction, PCR and Sequencing 

After the culture grew for half a month, the fresh mycelium (50–100 mg) was picked 

up by a sterilized needle and stored in 1.5 mL centrifugal tubes for DNA extraction, for 

those fungal species from which we could not obtain pure cultures, approximately 5–10 

fruiting bodies were carefully collected in centrifugal tubes for DNA extraction. The ge-

nomic DNA was extracted following the user instruction book of the Biospin Fungus Ge-

nomic DNA Extraction Kit-BSC14S1 (BioFlux®, Beijing, China). A part of the extracted 

DNA was used as template for polymerase chain reaction (PCR), while the other part was 

used for long-term storage at −20 °C. The 25 µLPCR mixture contained double-distilled 

water (8.5 µL), 2 × Power Taq PCR MasterMix (12.5 µL), DNA template (2 µL) and 2 µL 

of forward and reverse primers (10 pmol) (Table 1) [16]. 

The genes ITS, LSU, rpb2, SSU, tef1-α and tub2 were amplified, and the different pri-

mers used in this study are shown in Table 1. The purification and sequencing of PCR 

products were performed at Beijing Bio Teke Corporation. 

Table 1. The PCR conditions and primers used in this study. 

Locus Definition Primer Annealing (PCR) References 

ITS Internal transcribed spacer 
ITS4 

a 55 °C, 50 s b [20] 
ITS5 

LSU Large subunit 28S 
LR0R 

a 55 °C, 50 s b [21] 
LR5 

rpb2 DNA-dependent RNA polymerase II largest subunit 
5F 

a 57 °C, 55 s b [22] 
7cR 

SSU The partial18S small subunit 
NS1 

a 55 °C, 50 s b [20] 
NS4 

tef1-α Translation elongation factor 1 alpha 
983F 

a 56 °C, 50 s b [23] 
2218R 

tub2 Beta-tubulin 2 
Bt2a 

a 52 °C, 50 s b [24] 
Bt2b 

a Initial denaturation of 2 min at 94 °C, followed by 35 cycles of denaturation at 95 °C for 30 s, an-

nealing temperature and time for different genes are mentioned in Table 1. b 90 s of extension at 72 

°C and a final extension of 10 min at 72 °C. 

2.3. Phylogenetic Analyses 

Geneious (Restricted) 9.1.2 was used to assemble forward and reverse sequences 

(https://www.geneious.com, accessed on 12 May 2023), and then those combined se-

quences were searched in BLASTn of GenBank (http://blast.ncbi.nlm.nih.gov/, accessed 

on 12 May 2022) to screen relatively highly similar genera/taxa for the phylogenetic anal-

yses (Tables S1–S8). Sequence alignments were made at the MAFFT online server version 

(www.ebi.ac.uk/Tools/mafft, accessed on 12 May 2022) [25] and slightly modified in Bi-

oEdit 7.2.3 [26] whenever necessary. Uninformative and unclear regions of sequences 

were removed by trimAL v1.2 (http://trimal.cgenomics.org, accessed on 12 May 2022), 

while alignments of different genes were combined in BioEdit. The online program Align-

ment Transformation Environment (ALTER) was used to convert Fasta files to PHYLIP 

(for ML) and NEXUS (for BI) formats [27]. The Maximum Likelihood analysis (ML) was 

run in the CIPRES Science Gateway v.3.3 (http://www.phylo.org/portal2, accessed on 12 

May 2022) [28] by selecting RAxML-HPC2 on XSEDE (8.2.12) [29] and 1000 bootstrap it-

erations in the GTRGAMMA substitution model. The Bayesian analysis was conducted in 

MrBayes on XSEDE (3.2.7a) via the CIPRES Science Gateway V.3.3 web server [29,30]. 

Bayesian posterior probabilities (BYPP) [31,32] were assessed by Markov Chain Monte 

Carlo sampling (MCMC), using the best models of evolution determined by MrModeltest 

v. 2.3 [33] and PAUP v. 4.0b10 [34]. The GTR+I+G evolution model was also run in the BI 
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analysis. Six simultaneous Markov chains were simultaneously subjected to Bayesian 

analysis for 1,000,000 to 10,000,000 generations, depending on various parameters; sam-

ples of the fungi and trees were taken, printed and produced every 1000th generation. 

Multi-gene phylogenetic trees were opened and checked using FigTree v1.4.0 [35], and 

the final trees were edited in Microsoft PowerPoint by inserting statistical supports from 

ML and BI. 

3. Results 

Taxonomic and Phylogenetic Results 

Sordariomycetes O.E. Erikss & Winka 1997 

Glomerellales Chadef. ex Réblová, W. Gams & Seifert, Stud. Mycol. 68: 170 (2011) 

Plectosphaerellaceae W. Gams, Summerb & Zare 2007 

Acremoniisimulans Tibpromma & K.D. Hyde, Fungal Diversity 93: 88 (2018) 

Index Fungorum number: IF555329 

Type species: Acremoniisimulans thailandensis Tibpromma & K.D. Hyde, Fungal Di-

versity 93: 89 (2018) 

Notes: Genus Acremoniisimulans was established with the type species A. thailanden-

sis, found associated with Pandanus sp. in Thailand, wherein only the asexual morph of 

this species was available [36]. Recently, Konta et al. [37] introduced a new species in this 

genus, a sexual morph Acremoniisimulans cocois, on dead petioles of Cocos nucifera (Are-

caceae) in Thailand. To date, only above two species are accommodated in Acremoniisim-

ulans [37]. The sexual morph of Acremoniisimulans was described as producing four or 

eight biseriate, oblong to broadly oblong, straight or curved, hyaline, one-celled, guttulate 

ascospores in each oblong to clavate, and pedicellate ascus; Acremoniisimulans asexually 

described by having solitary, hyaline or subhyaline to pale brown, oval, aseptate, slimy, 

conidia formed on macronematous, mononematous, scattered, smooth, and thick-walled 

conidiophores [36,37]. The multi-gene phylogenetic placements of Acremoniisimulans sp. 

and other genera in Plectosphaerellaceae are shown in Figure 1. 
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Figure 1. The phylogram based on a Maximum Likelihood analysis of combined LSU, ITS, tef1-α 

and rpb2 sequence datasets. The analyzed gene contains 124 fungal strains and 2903 total characters 

including gaps (LSU: 1–833 bp, ITS: 834–1368 bp, tef1-α: 1369–2160 bp, rpb2: 2161–2903 bp). The tree 

topology of the ML resembles BI. The matrix had distinct alignment patterns, with the final ML 
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optimization likelihood value of −32,895.306654 (ln). All free model parameters were estimated by 

the RAxML model, with 1112 distinct alignment patterns and 9.75% of undetermined characters or 

gaps. Estimated base frequencies were as follows: A = 0.225219, C = 0.295585, G = 0.280821 and T = 

0.198375, with substitution rates AC = 0.822329, AG = 2.159486, AT = 1.120296, CG = 0.716819, CT = 

5.475391 and GT = 1.000000. The gamma distribution shape parameter alpha = 0.656730, and the 

Tree-Length = 3.625234. The final average standard deviation of split frequencies at the end of total 

MCMC generations was calculated as 0.009897 in BI analysis. The type strains are denoted in bold 

with the symbol “✱” at the ends, and newly introduced species in this study are denoted in red. 

The nodes provide bootstrap values of at least 60% (ML, left) and Bayesian posterior probabilities 

of at least 0.95 (BI, right); hyphens (-) signify values that are less than 60% in ML and less than 0.95 

in BI. The bluish and pale brown backgrounds were used to distinguish different genera in Plecto-

sphaerellaceae, while the yellow background indicates the genus Acremoniisimulans. 

Acremoniisimulans hongheensis E.F. Yang & Tibpromma, sp. nov. (Figure 2) 

 

Figure 2. Acremoniisimulans hongheensis (HKAS 122669, holotype). (a,b) Ascomata immersed on the 

plant host; (c) horizontal section of ascomata; (d) vertical section of ascoma; (e) ascomata wall; (f) 

ostiole; (g) paraphyses stained by Congo red reagent; (h–j) mature and immature asci stained by 

Congo red reagent; (k–p) ascospores stained by Congo red reagent. Scale bars: (d) =100 µm; (f,e) = 

50 µm; (f,g) = 30 µm; (h–j) = 20 µm; (k–p) = 5 µm. 
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Fungal Name number: FN571274 

Etymology: The name reflects the location, Honghe, from where the holotype was 

collected. 

Holotype: HKAS 122669 

Saprobic on dead twigs of Mangifera indica. Sexual morph: Visible as numerous black, 

raised dots beneath the epidermis of the host. Ascomata (excluding neck) 120–150 µm × 

120–195 µm (x ̅ = 140 × 160 µm, n = 10) diam., immersed, globose to subglobose, exposed 

when horizontally sectioned through bark surface, scattered to gregarious, with a short 

ostiole. Ostiole 50–75 µm × 50–75 µm (x ̅ = 65 × 60 µm, n = 10) diam., central, cylindrical to 

narrowly canalled, with darkly pigmented cells in the neck. Ascomata wall 15–25 µm (x ̅ = 

19 µm, n = 20) wide, multilayered, with inner layers comprising hyaline, long and narrow 

cells of textura prismatica, outer layers formed with thick-walled cells of textura angularis. 

Hamathecium composed of 2–5 µm (x ̅ = 4 µm, n = 20) wide, filamentous, dense, cylindrical, 

septate, unbranched, straight to slightly curved, paraphyses formed from a gelatinous 

matrix. Asci 40–50 × 5–7 µm (x ̅ = 46 × 6 µm, n = 10), eight spored, bitunicate, oblong, cylin-

drical, hyaline, short pedicellate, apically rounded, with a vague apical chamber. Asco-

spores 5–8 × 2–4 µm (x̅ = 6.5 × 3 µm n = 20), uni- or bi-seriately overlapping, ellipsoidal, 

septate, obtuse at both ends, thick and smooth walled, without a gelatinous sheath or ap-

pendages. Asexual morph: Undetermined. 

Material examined: China, Yunnan Province, Baoshan City, Longling County, on 

dead twigs of Mangifera indica (99°16′80″ E, 25°12′23″ N, Elevation: 800 m) 27 December 

2019, E.F. Yang, erfu1 (Herb. HKAS 122669, holotype); isotype HKAS 122670. GenBank 

numbers: HKAS 122669 = ITS: OQ379005, LSU: OQ379416, SSU: OQ372921, tef1-α: 

OQ378995, rpb2: OQ378988; HKAS 122670 = ITS: OQ379006, LSU: OQ379417, SSU: 

OQ372922, tef1-α: OQ378996, rpb2: OQ378989. 

Notes: Based on morphology, our isolate shares similar sexual morph with Acremo-

niisimulans cocois (Plectosphaerellaceae), by producing biseriate asci, oblong to ellipsoidal, 

hyaline, 1-celled, guttulate, thick and smooth-walled ascospores and without a gelatinous 

sheath or appendages [37]. In addition, the BLASTn results of LSU and SSU showed 97–

99% similarity with the Acremoniisimulans thailandensis (MFLUCC 16-0372) and A. cocois 

(MFLUCC 15-0817). However, the BLASTn results of ITS and tef-α showed a low similar-

ity (91%) with Verticillium isaacii (CBS100839), V. tricorpus (CBS100867) and Chlamydospor-

iella restricta (CBS 178.40, CBS177.40); in addition, the rpb2 gene even has a similarity of 

only 79% with Acremonium collariferum (CBS124585). The multi-gene phylogenetic trees 

also indicated that Acremoniisimulans hongheensis strains separated from A. cocois and A. 

thailandensis (Figure 1). Therefore, Acremoniisimulans hongheensis is established as the third 

species in the genus Acremoniisimulans [37]. 

Dothideomycetes sensu O.E. Erikss & Winka 

Tubeufiales Boonmee & K.D. Hyde, in Boonmee, Rossman, Liu, Li, Dai, Bhat, Gareth 

Jones, McKenzie, Xu & Hyde, Fungal Diversity 68(1): 245 (2014) 

Tubeufiaceae M.E. Barr, Mycologia 71(5): 948 (1979) 

Excipulariopsis P.M. Kirk & Spooner, in Spooner & Kirk, Trans. Br. mycol. Soc. 78(2): 

251 (1982) 

Index Fungorum Registration Identifier: IF8228 

Type species: Excipulariopsis narsapurensis (Subram.) Spooner & P.M. Kirk 1982 

Notes: The family Tubeufiaceae contains about 47 genera and more than 400 species 

[38]. The monotypic genus Excipulariopsis was established with E. narsapurensis as the type 

species [39], and the asexual morph has raised stroma, cylindrical, hyaline, holoblastic 

conidiogenous cells and fusiform, transversely multi-septate, brown, verruculose, acrog-

enous conidia with a truncate base [39,40]. However, molecular data for Excipulariopsis 

narsapurensis are unavailable, and therefore, the phylogenetic placement remained unset-

tled until this study. Multi-gene BLASTn (ITS, LSU, tef1-α and rpb2) searchers of our iso-

late remained relatively low in similarity with the strains of other genera. The BLASTn 
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searches of ITS and tef1-α of our isolates (KUMCC 21-0464, 21-0465) showed a low simi-

larity (85–87%) with Chlamydotubeufia khunkornensis (MFLUCC 10-0117), Tubeufiaceae sp. 

(MFLUCC 16-1129), Helicosporium flavum (MFLUCC 16-1230) and Tubeufia tectonae 

(MFLUCC 17-1985); the LSU gene has a similarity of 96% to Parawiesneriomyces chiayiensis 

(MFLUCC 20-0041) and Thaxteriellopsis lignicola (MFLUCC 16-0026); and the rpb2 gene has 

a similarity of 80% to Berkleasmium latisporum (MFLUCC 16-0019) and Helicoma multisep-

tatum (GZCC 16-0080). The multi-genetic phylogenetic trees (ML and BI) formed a well-

supported subclade close to genus Thaxteriellopsis with low statistical support (66% in ML, 

0.99 in BI; Figure 3), but they were well separated from Neotubeufia and Thaxteriellopsis. 

Therefore, this study showed the phylogenetic placement of the genus Excipulariopsis for 

the first time (Figure 3). 
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Figure 3. The phylogram based on a Maximum Likelihood analysis of combined LSU, tef1-α, rpb2 

and ITS sequence datasets. The analyzed gene contains 154 fungal strains and 3832 total characters 

including gaps (LSU: 1–853 bp, tef1-α: 854–1769 bp, rpb2: 1770–3228 bp, ITS: 2819–3438 bp). The tree 

topology of the ML resembles BI. The matrix had distinct alignment patterns, with the final ML 

optimization likelihood value of −59,582.416081 (ln). All free model parameters were estimated by 

RAxML model, with 1781 distinct alignment patterns and 21.90% of undetermined characters or 

gaps. Estimated base frequencies were as follows: A = 0.242692, C = 0.256407, G = 0.261351 and T = 

0.239550, with substitution rates AC = 1.186006, AG = 5.169063, AT = 2.123954, CG = 0.808118, CT = 

10.262422 and GT = 1.000000. The gamma distribution shape parameter alpha = 0.705889, and the 

Tree-Length = 10.099715. The final average standard deviation of split frequencies at the end of total 

MCMC generations was calculated as 0.009897 in BI analysis. The type strains are denoted in bold 

with the symbol “✱” at the ends, and newly introduced species in this study are denoted in red. 
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The nodes provide bootstrap values of at least 60% (ML, left) and Bayesian posterior probabilities 

of at least 0.95 (BI, right); hyphens (-) signify values that are less than 60% in ML and less than 0.95 

in BI. The bluish and pale brown backgrounds were used to distinguish different genera in 

Tubeufiaceae, while the yellow background indicates the genus Excipulariopsis. 

Excipulariopsis narsapurensis (Subram.) Spooner & P.M. Kirk, Trans. Br. mycol. Soc. 

78(2): 251 (1982) (Figure 4) 

=Excipularia narsapurensis Subram., J. Indian bot. Soc. 35(1): 56 (1956) 

Index Fungorum Registration Identifier: IF110673 

Saprobic on a dead bark of Mangifera indica. Sexual morph: Unknown. Asexual morph: 

Hyphomycetous. Colonies gregarious, effuse, superficial, pulvinate, setiferous, sporodo-

chial, recognized as shining black regions, distinctly scattered on the surface of the host, 

with erect, 7–10 µm-wide setae. Stroma composed of dark, thick, brown-walled stromatic 

cells. Setae erect, straight, septate, tubular, black, peripheral, smooth, with acute ends. Co-

nidiogenous cells 12–20 × 4–6 µm (x̅ = 16 × 5 µm), holoblastic, cylindrical, hyaline to lightly 

brown, smooth walled, straight to slightly flexuous, arise on stroma as a palisade layer. 

Conidia 40–55 × 9–30 µm (x̅ = 48 × 19 µm n = 20), 4–7 septate, acrogenous, fusiform, mark-

edly constricted at the septum, smooth walled, apically rounded at both ends, granulate, 

thick walled, brown to dark brown, hyaline to pale brown at both end cells, with thick 

and dark bands at septa, often carrying a small part of conidiogenous cell at the base. 

Culture characteristics: Conidia produced germ tubes from both ends within 24 h at 

27 °C, rapidly growing, colony up to 20–30 mm after one week; obverse: circular, flat or 

effuse, crenated at the edge, white to gray pigments at the center, with medium-level den-

sity; reverse: Brown to dark brown from outer to inner parts, pale brown at the margin, 

without pigments produced in PDA. 

Substratum: On decaying wood with corticeaceous fungus [39,40]; Cocos nucifera [41], 

the bark of Mangifera indica (this study). 

Distribution: Hawaii, USA [39,40]; Dapoli, India [41]; Yunnan Province, China (this 

study). 

Material examined: China, Yunnan Province, Honghe, Menglong Village, on a dead 

and decaying bark of Mangifera indica (102°50′11″ E, 23°41′01″ N, 500 m), 22 December 

2020, E.F. Yang, HHE018 (HKAS 122680), living culture, KUMCC 21-0464 = KUMCC 21-

0465.Genbank number: KUMCC 21-0464 = ITS: OQ379007, LSU: OQ379418, tef1-α: 

OQ378997, rpb2: OQ378990;KUMCC 21-0465 = ITS: OQ379008, LSU: OQ379419, tef1-α: 

OQ378998, rpb2: OQ378991. 

Notes: The asexual morphs of Tubeufiaceae are hyphomycetous, often with helico-

sporous, phragmosporous or sometimes chlamydosporous conidia [42,43]. In this study, 

our collection resembled Excipulariopsis narsapurensis (BISH 594584) in having effuse, su-

perficial, sporodochial colonies, with cylindrical, hyaline, holoblastic conidiogenous cells 

and brown, phragmoseptate, acrogenous conidia (68–72 × 23–27 µm vs. 40–55 × 9–30 µm 

[40]. Multi-gene BLASTn (ITS, tef1-α and rpb2) searchers showed relatively low similarity 

(<90%) with strains of other genera (e.g., Chamydotubeufia, Thaxteriellopsis, Tubefufia and 

Neoacanthostigma). Based on multi-gene analyses of LSU, tef1-α, rpb2 and ITS datasets, 

strains of Excipulariopsis narsapurensis are seen as clearly distinguishable from other ge-

neric species in the Tubeufiaceae. Therefore, in this study, with the phylogenetic place-

ments and molecular data, we propose a new geographic and a new host record, for Ex-

cipulariopsisnarsapurensis. 
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Figure 4. Excipulariopsis narsapurensis (HKAS 122680). (a,b) Colonies on the natural substrate; (e) 

colonies as observed by microscope; (c,d) conidia with conidiogenous cells; (f) a stroma; (g) conidi-

ogenous cells; (h) a seta; (j–l) conidia; (i) germinated conidium; (m) colony from above in PDA; (n) 

colony from below in PDA. Scale bars: (e) = 100 µm; (c,d,f,i) = 30 µm; (g) = 30 µm; (j–l) = 20 µm. 

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

Mycocaliciales Tibell & Wedin, Mycologia 92(3): 579 (2000) 

Mycocaliciaceae A.F.W. Schmidt, Mitt. Staatsinst. Allg. Bot. Hamburg 13: 127 (1970) 

Chaenothecopsis Vain., Acta Societatis pro Fauna et Flora Fennica 57 (1): 70 (1927) 

Index Fungorum Registration Identifier: IF934 

Type species: Chaenothecopsis rubescens Vain., Acta Societatis pro Fauna et Flora Fen-

nica 57: 71 (1927) 

Notes: Chaenothecopsis is a genus of the ascomycetes in the order Mycocaliciales [44], 

and to date, it accommodates a total of 101 records in Index Fungorum (2023) [45]. The 

majority of Chaenothecopsis taxa were previously known as resinicolous mycocalicioid 

taxa, which are saprotrophic on wood, resin (resinicolous), or associated with lichens as 

green algal symbionts [46,47]. In addition, Chaenothecopsis polissica as a fossil fungus was 

found in Rovno amber [48]. The taxa of this genus have raised, dark brown, branched or 

unbranched, straight to curved, apically fertile, broad apothecioid, synnematous fructifi-
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cations. The sexual morph of Chaenothecopsis has oval to ellipsoidal, normally brown, as-

cospores with or without septa, and it is wrapped in slender cylindrical asci, while the 

asexual morph has rarely been reported before. Asexual morph fruiting bodies of 

Chaenothecopsis species are synnematous, with straight, parallel conidiophores compacted 

in the upper fertile parts, cylindrical, terminal or intercalary, tiny conidiogenous cells, and 

obovoid to clavate, aseptate, verruculose, catenated, olivaceous to brown conidia [49,50]. 

In this study, we provide the phylogenetic tree of Chaenothecopsis with their closely related 

groups (Figure 5). 

 

Figure 5. The phylogram based on a Maximum Likelihood analysis of combined LSU and ITS se-

quence datasets. Related sequences were taken from Tuovila et al. and Temu et al. [50–52]. The an-

alyzed gene contains 56 fungal strains and 1443 total characters including gaps (LSU: 1–833 bp, ITS: 

834–1443 bp). The tree topology of the ML resembles BI. The matrix had distinct alignment patterns, 

with the final ML optimization likelihood value of −14,762.676552 (ln). All free model parameters 
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were estimated by the RAxML model, with 737 distinct alignment patterns and 23.22% of undeter-

mined characters or gaps. Estimated base frequencies were as follows: A = 0.233526, C = 0.253106, G 

= 0.289045 and T = 0.224322, with substitution rates AC = 1.342770, AG = 2.445831, AT = 1.804595, 

CG = 0.988887, CT = 5.826613 and GT = 1.000000. The gamma distribution shape parameter alpha = 

0.902547, and the Tree-Length = 3.752017. The final average standard deviation of split frequencies 

at the end of total MCMC generations was calculated as 0.009819 in BI analysis. The type strains are 

denoted in bold with the symbol “✱” at the ends, and newly introduced species in this study are 

denoted in red. The nodes provide bootstrap values of at least 60% (ML, left) and Bayesian posterior 

probabilities of at least 0.95 (BI, right); hyphens (-) signify values that are less than 60% in ML and 

less than 0.95 in BI. The blue and pale brown backgrounds were used to distinguish the selected 

species in Mycocaliciaceae and the outgroup. 

Chaenothecopsis hongheensis E.F. Yang & Tibpromma, sp. nov. (Figure 6). 

Fungal Name number: FN571288 

Etymology: The name reflects the location, Honghe, from where the holotype was 

collected. 

Holotype: HKAS 122672 

Saprobic on resin of dead branch of Mangifera indica. Sexual morph: Undetermined. 

Asexual morph: Synnemata erect on exudate or substrate, 380–470 µm (x̅ = 420 µm, n = 10) 

high in total, 100–270 µm (x ̅ = 420 µm, n = 10) diam. at apical parts, dark grayish brown, 

straight or sometimes slightly flexuous, with obovoid to lentil-shaped head. Stipe 250–370 

µm (x ̅ = 300 µm, n = 10) high, 60–120 µm (x̅ = 90 µm, n = 10) wide, grayish black, relatively 

short, rarely branched, thickened at the bottom, composed of parallelly adpressed conid-

iophores. Conidiophores 45–65 µm (x ̅ = 55 µm, n = 20) high, 2–3 µm (x ̅ = 2.5 µm, n = 20) 

wide, compacted below, slightly flared on capitulum, numerous, sometimes apically 

branched, septate, flexuous, pale brown to brown with the maturity. Conidiogenous cells 1–

2 µm wide, 2–3 µm long, lateral, polyblastic, terminal or intercalary, hyaline, short cannu-

lar to cylindrical, smooth. Conidia 4–5.5 × 2.5–4 µm (x̅ = 4.5 × 3.5 µm, n = 20), obovoid to 

clavate, aseptate, flat to rounded at apex, verruculose, olivaceous to brown, rough walled, 

catenate, without a mucilaginous sheath. 

Material examined: China, Yunnan Province, Honghe, Menglong Village, on the 

resin of a dead branch of Mangifera indica (102°50′11″ E, 23°41′01″ N, 500 m), 22 December 

2020, E.F. Yang, erfu12 (Herb. HKAS 122673, holotype); isotype HKAS 122672. GenBank 

numbers: HKAS 122672 = ITS: OQ379009, LSU: OQ379420; HKAS 122673 = ITS: OQ379010, 

LSU: OQ379421. 

Notes: In this study, we established a new resinicolous species of Chaenothecopsis 

growing on the resin of Mangifera indica. Our isolate fits very well within the common 

concept of Chaenothecopsis, with brown to dark brown, solitary, apothecioid, fructification 

emerging near to resin. However, only the asexual morph of our new isolate was available 

as synnematous with visible, erect, sometimes branched conidiophores on apical parts, 

conidiogenous cells lateral, terminal or intercalary, short granular, indistinct; and ovoid 

to obpyriform, olivaceous to brown, verruculose conidia. The asexual morph characteris-

tics are distinguishable from other taxa in the Chaenothecopsis [53]. Additionally, the phy-

logenetic analyses also indicated that Chaenothecopsis hongheensis strains (HKAS 122672, 

122673) are related to C. pallida (H: JR 10652) and C. quintralis (BCRU: 05233). A complete 

comparison of the 789 nucleotides of the LSU gene region from C. pallida (H: JR 10652) 

with our isolates revealed 26 base pair differences (3.29%) with 0 gaps. A detailed com-

parison of the 514 nucleotides of the ITS gene region from our isolate and C. pallida (H: JR 

10652) revealed 68 base pair differences with 29 gaps. As our isolate is well separated from 

Chaenothecopsis pallida (H: JR 10652) and C. quintralis (BCRU: 05233) in morphology and 

phylogeny, we introduce C. hongheensis as a distinct new species with a unique anamorph. 
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Figure 6. Chaenothecopsis hongheensis (HKAS 122672, holotype). (a–c) Synnemata on a dead branch 

of Mangifera indica; (d) vertical section of synnema; (e) synnema stained by Congo red reagent; (f,h–

j) apical part of synnema; (g) mycelium of synnema; (k–m) conidia. Scale bars: (d,e) = 100 µm; (f,g) 

= 30 µm; (h) = 20um; (i–k) = 10 µm; (l,m) = 5 µm. 

Sordariomycetes O.E. Erikss & Winka 1997 

Sordariales Chadef. ex D. Hawksw & O.E. Erikss., Syst. Ascom. 5(1): 182 (1986) 

Helminthosphaeriaceae Samuels, Cand &Magni 1997 

Hilberina Huhndorf & A.N. Mill., Mycological Research 108 (1): 31 (2004) 

Index Fungorum Registration Identifier: IF28830 

Type species: Hilberina caudata (Fuckel) Huhndorf & A.N. Mill., Mycological Research 

108 (1): 31 (2004) 
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Notes: The genus Hilberina was re-described by Miller and Huhndorf [54,55], with H. 

caudata as the type species. The sexual morphological characteristics of this genus are as 

follows: Often associated with dead woody materials, presenting superficial, subglobose 

to ovoid ascomata with thick walled, brown, long setae and papillate ostiole; oblong, cy-

lindrical asci contain subglobose, septate or aseptate, hyaline ascospores without gelati-

nous appendages. Molecular data are available for only five species (Hilberina caudata, H. 

sphagnorum, H. punctata, H. robusta and H. munkii). The members of Hilberina are very 

closely related to Synaptospora, Ruzenia and Helminthosphaeria (Helminthosphaeriaceae) in 

morphological characteristics and phylogenetic placements [56,57]. To date, 20 species 

records of Hilberina are in Species Fungorum (2023) [58], and many of them were trans-

ferred from Lasiosphaeria and Sphaeria based on morphology [56]. One species of Hilberina 

(H. breviseta) associated with submerged wood in Dianchi Lake has been reported from 

Yunnan Province, China [59]. In this study, we updated the multi-gene phylogenetic tree 

of Hilberina as shown in Figure 7. 

 

Figure 7. The phylogram based on a Maximum Likelihood analysis of combined LSU and tub2 se-

quence datasets. Related sequences were taken from Hernández-Restrepo et al. [57]. The analyzed 
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gene contains 54 fungal strains and 1688 total characters including gaps (LSU: 1–849 bp, tub2: 850–

1688 bp). The tree topology of the ML resembles BI. The matrix had distinct alignment patterns, 

with the final ML optimization likelihood value of −15,023.931027 (ln). All free model parameters 

were estimated by the RAxML model, with 705 distinct alignment patterns and 10.51% of undeter-

mined characters or gaps. Estimated base frequencies were as follows: A = 0.211401, C = 0.291809, G 

= 0.301153 and T = 0.195636, with substitution rates AC = 0.570232, AG = 2.419550, AT = 1.285900, 

CG = 1.382428, CT = 6.918864 and GT = 1.000000. The gamma distribution shape parameter alpha = 

0.633379, and the Tree-Length = 2.181051. The final average standard deviation of split frequencies 

at the end of total MCMC generations was calculated as 0.009875 in BI analysis. The type strains are 

denoted in bold with the symbol “✱” at the ends, and newly introduced species in this study are 

denoted in red. The nodes provide bootstrap values of at least 60% (ML, left) and Bayesian posterior 

probabilities of at least 0.95 (BI, right); hyphens (-) signify values that are less than 60% in ML and 

less than 0.95 in BI. The greenish and pale brown backgrounds were used to distinguish different 

groups, while the yellow background indicates new isolates obtained in this study. 

Hilberina hongheensis E.F. Yang & Tibpromma, sp. nov. (Figure 8) 

Fungal Name number: FN571289 

Etymology: The name reflects the location, Honghe, from where the holotype was 

collected. 

Holotype: HKAS 122677 

Saprobic on a dead branch of Mangifera indica. Sexual morph: Ascomata 135–160 × 145–

180 µm (x̅ = 150 × 160 µm, n = 10), superficial, subglobose, scattered, solitary, carbonaceous 

black, setiferous on the surface of the substrate, with long black papilla visible at the sur-

face, with a poorly developed ostiole. Setae 7–10 high, pale brown to brown, sub-hyaline 

at the tip, septate, straight to slightly flexuous, smooth, with a narrow acute apex. Asco-

mata wall 25–35 (x̅ = 31 µm, n = 10) µm wide, dark brown, multilayered, comprising hyaline 

cells of textura angularis inwardly, with outer layers appearing dark brown and thick 

walled. Hamathecium composed of 2–5 µm-wide, septate, cylindrical, filamentous, un-

branched paraphyses constricted at septa. Asci 70–85 × 7–10 µm (x̅ = 75 × 9 µm, n = 20), 

eight spored, unitunicate, often four spored when immature, well-developed when ma-

ture, cylindrical, oblong, hyaline, slightly shining, short pedicellate, apically rounded, 

thick walled; sometimes with four poorly developed ascospores in each ascus. Ascospores 

13–16 × 6–9 µm (x ̅ = 15 × 8 µm, n = 30), uniseriately overlapping, oval, hyaline, thin and 

rough walled, verruculose, with oil droplets disappearing on maturity, without a gelati-

nous sheath and appendages. Asexual morph: Undetermined. 

Material examined: China, Yunnan Province, Baoshan City, Longling County, on a 

dead and decaying branch of Mangifera indica (99°16′80″ E, 25°12′23″ N, Elevation: 800 m) 

27 December 2019, E.F. Yang, MB004 (HKAS 122677, holotype); isotype HKAS 122678, 

GenBank numbers: HKAS 122677 = LSU: OQ379422, tub2: OQ379003; HKAS 122678 = LSU: 

OQ379423, tub2: OQ379004, tef1-α: OQ379002. 

Notes: Based on morphology, our isolate fits well within the generic concepts of Hil-

berina rather than Helminthosphaeria and closely resembles the type species of Hilberina, (H. 

caudata). However, H. caudata was originally described as having ascomata with setae, 

papillate neck; cylindrical, eight-spored asci with a refractive, inamyloid apical ring; sep-

tate, cylindrical, geniculate, hyaline to pale brown ascospores with one end tapering to a 

thin tip [55,60]. Our new isolate differs from H. caudata by subglobose to broadly fusiform, 

one-celled ascospores. The BLASTn search results and percent sequence of LSU and tub2 

show similarity to H. caudata strains SMH 1542 with 95.8% and 98.7%, respectively. Con-

sequently, our isolates are identified as a distinct novel species in Hilberina based on mor-

phological and phylogenetic studies. 
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Figure 8. Hilberina hongheensis (HKAS 122677, holotype). (a) Ascomata attached on host surface; (b,c) 

ascomata magnified under a stereo microscope; (d,f) vertical section of ascomata wall; (e) apical 

section of ascoma with setae; (g) paraphyses; (h–j) asci stained by Congo red reagent; (k) asci; (l–o) 

ascospores. Scale bars: (d,f) = 50 µm; (e,g,k) = 25 µm; (h–j) = 20 µm, (l–o) = 10 µm. 

Sordariomycetes O.E. Erikss & Winka 1997 

Delonicicolales R.H. Perera, Maharachch & K.D. Hyde 2017 

Delonicicolaceae R.H. Perera, Maharachch & K.D. Hyde, in Perera, Maharach-

chikumbura, Jones, Bahkali, Elgorban, Liu, Liu & Hyde, Cryptog. Mycol. 38(3): 334 (2017) 

Delonicicola R.H. Perera, Maharachch & K.D. Hyde, Cryptogamie, Mycologie 38: 334 

(2017). 

Index Fungorum Registration Identifier: IF553771 
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Type species: Delonicicola siamense R.H. Perera, Maharachch. & K.D. Hyde, Cryptog-

amie, Mycologie 38: 335 (2017) 

Notes: The genus Delonicicola was first established for a sexual morph, with D. sia-

mense as the type species. The type species was found as saprobic on dried seed pods of 

Delonix regia in Thailand, and full descriptions and morphological characteristics were of-

fered by Perera et al. [61]. Currently, Delonicicola is placed under the family Delonicicolaceae 

along with Liberomyces and Furfurella [62,63]. The sexual morph of Delonicicola was intro-

duced as having grouped, black, conspicuous, raised pseudo-stromata, with multi-locu-

late, aggregated, immersed, globose to conical, ostiolate, ascomata; paraphyses filamen-

tous, aseptate, unbranched; eight-spored, unitunicate, clavate, short pedicellate asci; asco-

spores are one or two seriate, one septate, blunt at ends, straight, hyaline, and smooth 

walled [61]. The asexual morph of Delonicicola has so far not been reported and herein 

introduced for the first time. Conidiomata immersed, multi-loculate, with a prolonged 

neck; Conidiophores aseptate, cylindrical, straight to slightly curved, sometimes branched. 

Conidiogenous cells holoblastic, with a cylindrical lumen. Conidia lunate, zero-to-one sep-

tate, hyaline, curved, and tapering towards apex. The phylogenic relationships of Delonic-

icola (Delonicicolaceae) and closely related genera/families are shown in Figure 9. 

 

Figure 9. The phylogram based on a Maximum Likelihood analysis of combined LSU, ITS and rpb2 

sequence datasets. Related sequences were taken from Perera et al. [61]. The analyzed gene contains 
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21 fungal strains and 2500 total characters including gaps (LSU: 1–857 bp, ITS: 858–1463 bp, rpb2: 

1464–2500 bp). The tree topology of the ML resembles BI. The matrix had distinct alignment pat-

terns, with the final ML optimization likelihood value of −12,817.082414 (ln). All free model param-

eters were estimated by the RAxML model, with 987 distinct alignment patterns and 40.49% of un-

determined characters or gaps. Estimated base frequencies were as follows: A = 0.258092, C = 

0.230665, G = 0.269431 and T = 0.241812, with substitution rates AC = 1.743230, AG = 3.960524, AT = 

1.741408, CG = 1.170575, CT = 7.682505 and GT = 1.000000. The gamma distribution shape parameter 

alpha = 0.453818, and the Tree-Length = 2.619478. The final average standard deviation of split fre-

quencies at the end of total MCMC generations was calculated as 0.009681 in BI analysis. The type 

strains are denoted in bold with the symbol “✱” at the ends, and newly introduced species in this 

study are denoted in red. The nodes provide bootstrap values of at least 60% (ML, left) and Bayesian 

posterior probabilities of at least 0.95 (BI, right); hyphens (-) signify values that are less than 60% in 

ML and less than 0.95 in BI. The bluish and pale brown backgrounds were used to distinguish dif-

ferent family groups, while the yellow background indicates the Delonicicolaceae and new isolate. 

Delonicicola siamense R.H. Perera, Maharachch & K.D. Hyde, Cryptogamie, Mycologie 

38: 335 (2017) (Figure 10) 

Index Fungorum Registration Identifier: IF553771 

Saprobic on dead stem of Mangifera indica. Sexual morph: Available in Perera et al. 

[61]. Asexual morph: Conidiomata 190–340 × 120–170 µm (x ̅ = 265 × 150 µm, n = 20), pyc-

nidial, fully immersed in plant tissues, with apical part of prolonged neck visible above 

the surface, multi-loculate, conspicuous at surface, dark brown. Conidiomata wall 11–17 

µm (x ̅ = 14 µm, n = 20), comprising thick-walled, brown cells of textura epidermoidea, 3.5–

6.5 µm (x̅ = 5 µm, n = 20) wide at outer layers, merged with the host. Paraphyses absent. 

Conidiophores 15–30 µm (x ̅= 18 µm, n = 20) high, 1–2 µm (x ̅ = 1.5 µm, n = 20) wide, hyaline, 

branched, septate, cylindrical, straight to slightly flexuous. Conidiogenous cells 1–2 µm 

high, 0.5–1 µm wide, nodose at the tip, polyblastic, sympodial, slightly bulged at the apex. 

Conidia 19–26 × 1.5–3 µm (x̅ = 22 × 2.5 µm, n = 20), lunate, zero-to-one septate, with a central 

septum, granulate, smooth, truncate at base, curved above half and tapering to apex. 

Culture characters: Conidia formed germ tube on PDA within 24 h at room temper-

ature, fast-growing and colonies reaching around 30 mm within half a month, colonies 

circular, flat to effuse, slightly radiating, gray to whitish outwardly, with entire margin; 

reverse: reddish brown at the center, becoming white towards margin. Without pigments 

released in PDA. 

Substratum: Seed pods of Delonix regia [61]; a dead stem of mango (Mangifera indica) 

(this study). 

Distribution: Chiang Rai, Thailand [61]; Yunnan, China (this study). 

Material examined: China, Yunnan Province, Honghe, Menglong Village, on a dead 

stem of Mangifera indica (102°50′11″ E, 23°41′01″ N, 500 m), 22 December 2020, E.F. Yang, 

MB012-1 (Herb. HKAS 122662); living culture KUMCC 21-0459. GenBank numbers: 
KUMCC 21-0459 = ITS: OQ379013, LSU: OQ379424, rpb2: OQ378992. 

Notes: The genus Delonicicola, with D. siamense as the type species, was introduced 

by Perera et al. [61], and it is so far known only from its sexual morph. Multigene phylo-

genetic analysis (ML and BI) showed our isolate (KUMCC 21-0459) clusters with D. sia-

mense (MFLUCC 15-0670) with high statistical support (100% in ML, 1 in BI; Figure 9). 
Moreover, the BLASTn results of ITS, LSU and rpb2 indicated that our isolate belongs to 

Delonicicola siamense with a similarity of >99%. Morphologically, the conidia of D. siamense 

(KUMCC 21-0459) are zero-to-one septate at the central, hyaline, granulate and slightly 

curved. Our isolate (KUMCC 21-0459) is identified as Delonicicola siamense based on mor-

phological examinations together with phylogenetic analyses. In addition, this is the first 

report of an asexual morph of D. siamense and a new host and country record. 
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Figure 10. Delonicicola siamense (HKAS 122662). (a,b) The appearance of the natural substrate; (c–e) 

cross section of conidiomata; (f) conidiomata wall; (g,h) conidia with conidiophore; (j) conidiophore 

and conidia stained by Congo red reagent; (i) close-up of conidiogenous cells; (k) germinated co-

nidium; (l) colonies on PDA; (m,n) Conidia. Scale bars: (e) = 200 µm; (f,g) = 20 µm; (j,h) = 15 µm; 

(m–o) = 10 µm; (i) = 5 µm. 

Sordariomycetes O.E. Erikss & Winka 1997 

Coronophorales Nannf., Nova Acta R. Soc. Scient. upsal., Ser. 4 8(no. 2): 54 (1932) 

Nitschkiaceae Nannf., Nova Acta R. Soc. Scient. upsal., Ser. 4 8(no. 2): 56 (1932) 

Fracchiaea Sacc., Nuovo Giornale Botanico Italiano 5: 285 (1873) 

Index Fungorum Registration Identifier: IF2008 
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Type species: Fracchiaea heterogenea Sacc., Nuovo Giornale Botanico Italiano 5: 285 

(1873) 

Notes: Fracchiaea, as typified by F. heterogenea, is nested in the Nitschkiaceae [64], and 

the genus is basal to the clade of Acanthonitschkea and Nitschkia in the phylogeny (Figure 

11). This genus includes 35 species, but only three species (Fracchiaea broomeana, F. lunata, 

and F. myricoides) have molecular data [65,66]. The species of Fracchiaea are commonly 

saprobic on wood. The sexual morph of Fracchiaea differs by being immersed to erumpent, 

carbonaceous to coriaceous, black, turbinate ascomata; polysporous, unitunicate, clavate 

to cylindrical, pedicellate or sessile asci; hyaline to yellowish, ellipsoidal to cylindrical to 

allantoid, slightly flexuous, numerous, zero-to-one septate ascospores. However, asexual 

morph is undetermined [65,66]. 

 

Figure 11. The phylogram based on a Maximum Likelihood analysis of combined LSU, tef1-α and 

rpb2 sequence datasets. Related sequences were taken from Huang et al. [66]. The analyzed gene 

contains 35 fungal strains and 2873 total characters including gaps (LSU: 1–964 bp, tef1-α: 965–1758 

bp, rpb2: 1759–2873 bp). The tree topology of the ML resembles BI. The matrix had distinct alignment 

patterns, with the final ML optimization likelihood value of −22,781.891350 (ln). All free model pa-

rameters were estimated by the RAxML model, with 1017 distinct alignment patterns and 15.66% 
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of undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.236282, C = 

0.284832, G = 0.287302 and T = 0.191584, with substitution rates AC = 1.282471, AG = 3.774835, AT = 

1.599302, CG = 1.361280, CT = 8.941815 and GT = 1.000000. The gamma distribution shape parameter 

alpha = 0.719878, and the Tree-Length = 3.502849. The final average standard deviation of split fre-

quencies at the end of total MCMC generations was calculated as 0.009364 in BI analysis. The type 

strains are denoted in bold with the symbol “✱” at the ends, and newly introduced species in this 

study are denoted in red. The nodes provide bootstrap values of at least 60% (ML, left) and Bayesian 

posterior probabilities of at least 0.95 (BI, right); hyphens (-) signify values that are less than 60% in ML 

and less than 0.95 in BI. The greenish and pale brown backgrounds were used to distinguish different 

family groups, while the yellow background indicates the family Nitschkiaceae and new isolate. 

Fracchiaea myricoides (H.X. Wu & K.D. Hyde) S.K. Huang & K.D. Hyde, Mycosphere 

12 (1): 920 (2021) (Figure 12) 

Index Fungorum Registration Identifier: IF558200 

Saprobic on a dead bark of Mangifera indica. Sexual morph: Ascomata up to 280–330 × 

310–420 µm (x̅ = 275 × 365 µm, n = 10), perithecial, clustered in small to large groups, 

superficial or erumpent, globose to subglobose, with poorly developed ostiole at the cen-

ter, rough at the surface, tuberculate, dark brown to carbonaceous black. Ascomata wall 

45–70 µm wide, multilayered, thick walled, composed of multilayered dark brown-walled 

cells of textura globosa; rough at the outer surface, comprised of hyaline pseudoparen-

chymatic cells of textura angularis in inner layers 15–55 µm (x ̅ = 35 µm, n = 20). Paraphyses 

absent. Asci 100–150 × 12–26 µm (x̅ = 125 × 19 µm, n = 20), numerous, unitunicate, poly-

sporous, oblong, cylindric clavate, short pedicellate, round or blunt at apex, without a 

visible discharge mechanism. Ascospores 6–8 × 1.5–2 µm (x ̅ = 7 × 2 µm), numerous, 

crowded, hyaline, cylindrical to allantoid, slightly curved, aseptate, smooth walled, with 

granules. Asexual morph: Undetermined. 

Substratum: Dead wood of an unidentified plant [67] dead mango bark (this study). 

Distribution: Yunnan Province, China ([67], this study). 

Material examined: China, Yunnan Province, Honghe, Menglong Village, on a dead 

bark of Mangifera indica (102°50′11″ E, 23°41′01″ N, 500 m), 22 December 2020, E.F.Yang, 

HHE020 (Herb. HKAS 122671). GenBank numbers: HKAS 122671 = ITS: OQ379014, LSU: 

OQ379425, tef1-α: OQ378999, rpb2: OQ378993. 

Notes: Our isolate fits well within the concept of Fracchiaea by forming gregarious, 

carbonaceous to coriaceous, black ascomata without ostiole on a woody surface; ascomata 

wall comprising textura angularis to textura prismatica cells; without paraphyses; zero-to-

one septate, numerous ascospores wrapped in a clavate-to-cylindrical ascus. Based on 

multi-gene phylogenetic analysis of combined LSU, tef1-α and rpb2 sequence data, our 

isolate (HKAS 122671) is well clustered with the ex-type strain of F. myricoides (IFRD 9201) 

with high and reliable statistical support (Figure 11). In addition, our isolate and F. myri-

coides (IFRD 9201) have similarly sized ascomata, asci and ascospores (ascomata: x ̅ = 275 × 

365 µm vs. x ̅ = 383 × 308 µm; asci: x ̅ = 125 × 19 µm vs. x ̅ = 119 × 22 µm; ascospore: x ̅ = 7 × 2 

µm vs. x ̅ = 7.9 × 1.7 µm) [66,67]. In addition, in mega BLASTn search using the LSU se-

quence, the closest matches of F. myricoides (IFRD 9201) in NCBI’s GenBank nucleotide 

database showed 99.06% similarity (Identities = 951/960 bp; Gaps = 0). Unfortunately, the 

tef1-α and rpb2 molecular data of Fracchiaea myricoides (IFRD 9201) were unavailable. Nev-

ertheless, we regard our isolate as F. myricoides, and this is the first time to report F. myri-

coides from Mangifera indica based on morphological examination and phylogenetic anal-

ysis. In addition, Coronophora myricoides originally collected from unidentified woody de-

bris in China has been transferred to the Fracchiaea based on phylogenetic analysis and 

morphological comparison [66]. 
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Figure 12. Fracchiaea myricoides (HKAS 122671). (a) Numerous ascomata on a bark of mango; (b,c) 

close-up of ascomata; (d) vertical section of ascomata; I ascomata wall; (f) ascomata wall at the apex; 

(j–m) asci with or without stained by Congo red reagent; (g–i) ascospore. Scale bars: (d) =100 µm; 

(e,f,j–m) = 50 µm; (g–h) = 5 µm. 

Dothideomycetes sensu O.E. Erikss & Winka 1997 

Monoblastiales Lücking, M.P. Nelsen & K.D. Hyde, in Hyde et al., Fungal Diversity 

63: 8 (2013) 

Monoblastiaceae Walt. Watson, New Phytol. 28: 106 (1929) 

Heleiosa Kohlm., Volkm.-Kohlm & O.E. Erikss., Can. J. Bot. 74: 1830 (1996) 

Index Fungorum Registration Identifier: IF27767 

Type species: Heleiosa barbatula Kohlm., Volkm.-Kohlm & O.E. Erikss. 1996. 



J. Fungi 2023, 9, 680 25 of 36 
 

 

Notes: The monotypic genus Heleiosa was established by Kohlmeyer in 1996 [68], 

with H. barbatula as the type species. Heleiosa barbatula was collected from Junciroemeriani 

in the USA (North Carolina). The morphological characteristics of this genus differ by 

immersed, papillate, clypeate ascomata, without neck, sparse periphyses around ostiolar 

canal; ascomata wall is light colored, thin, comprising textura angularis cells; pseudo-

paraphyses branched, anastomosis, extending over the asci; asci are four-to-eight spored; 

producing fusiform, brown, one-celled ascospores, with numerous cilia-like sub-apical 

appendages at each end [68]. Lately, the phylogenetic analysis also supported Heleiosa as 

a separate genus in the Monoblastiaceae. It has been speculated that H. barbatula and Fun-

bolia dimorpha, as non-lichen-forming taxa, strongly support a close relationship with the 

Monoblastiaceae and that they could provide insight into the evolution of the lichen-form-

ing habit [69,70]. Moreover, Neoheleiosa was introduced close to Heleiosa (type strain: 

JK5548I) with high statistical support in phylogenetic trees [71]. Heleiosa is still a poorly 

studied group, and only one single species with a sexual morph is available. The phylog-

eny of Heleiosa and relative genera is shown in Figure 13. 

 

Figure 13. The phylogram based on a Maximum Likelihood analysis of combined LSU, SSU, ITS 

and tef1-α sequence datasets. Related sequences were taken from Mortimer et al. [71]. The analyzed 

gene contains 23 fungal strains and 3280 total characters including gaps (LSU: 1–860 bp, SSU: 861–

1903 bp, ITS: 1904–2388 bp, tef1-α: 2389–3280 bp). The tree topology of the ML resembles BI. The 

matrix had distinct alignment patterns, with the final ML optimization likelihood value of 

−11,066.133147 (ln). All free model parameters were estimated by the RAxML model, with 822 dis-

tinct alignment patterns and 43.17% of undetermined characters or gaps. Estimated base frequencies 

were as follows: A = 0.234980, C = 0.257617, G = 0.290520 and T = 0.216883, with substitution rates 

AC = 1.135176, AG = 1.801869, AT = 1.203774, CG = 1.318707, CT = 7.467159 and GT = 1.000000. The 

gamma distribution shape parameter alpha = 0.211437, and the Tree-Length = 1.143995. The final 

average standard deviation of split frequencies at the end of total MCMC generations was calculated 

as 0.009737 in BI analysis. The type strains are denoted in bold with the symbol “✱” at the ends, 

and newly introduced species in this study are denoted in red. The nodes provide bootstrap values 
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of at least 60% (ML, left) and Bayesian posterior probabilities of at least 0.95 (BI, right); hyphens (-) 

signify values that are less than 60% in ML and less than 0.95 in BI. The greenish and pale brown 

backgrounds were used to distinguish different genera groups, while the yellow background indi-

cates the genus Heleiosa. 

Heleiosabarbatula Kohlm., Volkm.-Kohlm & O.E. Erikss., Canadian Journal of Botany 

74: 1830 (1996) (Figure 14) 

Index Fungorum Registration Identifier: IF436638 

 

Figure 14. Heleiosa barbatula (HKAS 122668). (a) Dead branch of mango; (b) close-up of the immersed 

ascomata; (c) transverse section of ascomata; (d) vertical section of ascomata; (e) section of the osti-

ole; (f) ascomata wall; (h) pseudoparaphyses; (l,m) asci (note bitunicate nature); (g,i,n) ascospores; 

(j) apical chamber of ascus; (k) germinated ascospore; (o,p) colony on PDA. Scale bars: (d) = 150 µm; 

(e) = 50 µm; (h) = 30 µm; (l,m) = 25 µm; (k) = 20 µm; (f,g,i,n,j) = 10 µm. 
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Saprobic on a dead branch of Mangifera indica. Sexual morph: Ascomata (excluding os-

tiole) 180–280 × 200–280 µm (x ̅ = 230 × 240 µm, n = 20), globose to ampulliform, brown to 

dark brown, aggregated, sometimes solitary, uni- or multiloculate, fully immersed be-

neath host epidermis when immature, raised with erumpent neck when mature, visible 

as black scars on the surface. Ostiole 45–60 × 100–125 µm (x ̅ = 50 × 115 µm, n = 20), brown, 

central, cylindrical, flat at the apex. Perdium 25–40 µm (x ̅ = 34 µm, n = 20) wide, multi-

layered, hyaline to lightly brown comprising hyaline cells of textura prismatica in inner 

layers, thick walled, hyaline to lightly brown, outermost cells merged with plant tissues. 

Hamathecium generated from a gelatinous matrix, composed of 1–2 µm-wide, filamentous, 

hyaline, numerous, branched, septate, pseudo-paraphyses. Asci 100–130 × 8–13 µm (x ̅ = 

120 × 11 µm, n = 30), eight spored, bitunicate, short pedicellate, cylindrical, with a furcated 

base, apically rounded with an indistinct ocular chamber. Ascospores 14–18 × 6–9 µm (x ̅ = 

15 × 8 µm, n = 30), uniseriate, one septate, ellipsoidal, slightly constricted at the septum, 

hyaline to green-brown, with oil droplets, obtuse ends, smaller upper cell, thick walled. 

Culture characteristics: On PDA media, ascospores randomly produced germ tubes 

near obtuse ends within 20 h, taking two months to develop 10 mm-diam. Colonies at 

room temperature slowly; colonies circular, fluffy, convex, brown, dense; reverse: dark 

reddish brown, white at the margin, without pigments produced in PDA. 

Substratum: Rush of Junciroemeriani [68]; dead branch of Mangifera indica (this study). 

Distribution: North Carolina, Virginia, the USA [68]; Yunnan Province, China (this 

study). 

Material examined: China, Yunnan Province, Baoshan City, Longling County, on a 

dead branch of Mangifera indica (99°16′80″ E, 25°12′23″ N, Elevation: 800 m) 27 December 

2019, E.F. Yang, MB012 (HKAS 122668), living culture, KUMCC 21-0462. GenBank num-

ber: HKAS 122668 = ITS: OQ379015, LSU: OQ379426, SSU: OQ372923, tef1-α: OQ379000. 

Notes: Heleiosa has only one species (H. barbatula) as described by Kohlmeyer et al. 

[68]. Our isolate fits well within the concept of Heleiosa barbatula by producing immersed, 

subglobose ascomata; asci are oblong, with an ocular chamber at the apex, and have a 

similar size (75–100 × 9–11 µm vs. 100–130 × 8–13 µm); ascospores are ellipsoidal to cylin-

drical, one septate, with obtuse ends, green brown to brown, with oil globules, and have 

a similar size (16.5–22.5 (–24) × 5.5–7 µm vs. 14–18 × 6–9 µm). In addition, a comparison of 

the LSU region of our isolate (KUMCC 21-0462) and Heleiosa barbatula (JK 5548I) reveals 

98% similarity, and the SSU region reveals 100% similarity. Although Heleiosa barbatula 

(JK 5548I) lacks ITS and tef1-α sequencing data, the morphological characteristics and 

multi-gene phylogenetic results fully support our isolate as the same species as H. bar-

batula (Figure 13). Therefore, we report Heleiosa barbatula (KUMCC 21-0462) on Mangifera 

indica as a new host and country record. 

Dothideomycetes sensu O.E. Erikss & Winka 1997 

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

Hermatomycetaceae Locq., Mycol. gén. struct. (Paris): 202 (1984) 

Hermatomyces Speg., Anales del Museo Nacional de Historia Natural Buenos Aires 

ser. 3, 13: 445 (1911) 

Index Fungorum Registration Identifier: IF8517 

Type species: Hermatomyces tucumanensis Speg., Anales del Museo Nacional de His-

toria Natural Buenos Aires ser. 3, 13: 446 (1911) 

Notes: Speggazini (1911) [72] established the genus Hermatomyces on the basis of ma-

terial collected in Argentina, with H. tucumanensis as the type species. Speggazini [72] de-

scribed only lenticular-type conidia and considered the cylindrical ones as conidiophores. 

However, with further morphological and phylogenetic investigations, the muriform, len-

ticular, hyaline or dematiaceous conidia of some Hermatomyces sp. were reported (previ-

ously referred to as monomorphic or dimorphic), and different species were mostly dis-

tinguished by cylindrical conidia [73,74]. Species of Hermatomyces seem to be limited by 

elevation and climate, and prefer to live on humid plant materials, including those found 
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on immersed woody materials in water [73,75]. The ability of cylindrical conidia to ger-

minate has not been proved; Koukol et al. [73] speculated that the function of cylindrical 

conidia is to support the lenticular conidia, and does not contribute to reproduction. To 

date, this genus includes a total of 34 records in Species Fungorum (2023) [58]. The phy-

logenetic placements of Hermatomyces species are shown in Figure 15. 

 

Figure 15. The phylogram based on a Maximum Likelihood analysis of combined LSU, ITS, tef1-α 

and rpb2 sequence datasets. Related sequences were taken from Ren et al. [76]. The analyzed gene 

contains 53 fungal strains and 3650 total characters including gaps (LSU: 1–895 bp, tef1-α: 896–1874 

bp, rpb2: 1875–2939 bp, ITS: 2940–3650 bp). The tree topology of the ML resembles BI. The matrix 

had distinct alignment patterns, with the final ML optimization likelihood value of −14,337.920997 

(ln). All free model parameters were estimated by the RAxML model, with 1166 distinct alignment 
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patterns and 26.63% of undetermined characters or gaps. Estimated base frequencies were as fol-

lows: A = 0.245211, C = 0.264483, G = 0.261115 and T = 0.229191, with substitution rates AC = 1.000809, 

AG = 3.682971, AT = 1.263474, CG = 0.858640, CT = 9.074183 and GT = 1.000000. The gamma distri-

bution shape parameter alpha = 0.708454, and the Tree-Length = 0.779500. The final average stand-

ard deviation of split frequencies at the end of total MCMC generations was calculated as 0.009941 

in BI analysis. The type strains are denoted in bold with the symbol “✱” at the ends, and newly 

introduced species in this study are denoted in red. The nodes provide bootstrap values of at least 

60% (ML, left) and Bayesian posterior probabilities of at least 0.95 (BI, right); hyphens (-) signify 

values that are less than 60% in ML and less than 0.95 in BI. The bluish and pale brown backgrounds 

were used to distinguish Hermatomyces and the outgroup, while the brown background indicates 

the new isolate group. 

Hermatomyces indicus Prasher & Sushma, Nova Hedwigia 99: 552 (2014) (Figure 16) 

 

Figure 16. Hermatomyces indicus (HKAS 122676). (a–c) Colonies on the substrate; (d) colony on substrates 

observed under microscope; (e,g) conidiogenous cells bearing cylindrical conidia; (f,l) conidiogenous 

cells bearing lenticular conidia; (h–j) cylindrical conidia; (k) germinated lenticular conidium; (m–o) len-

ticular conidia; (p,q) colony on PDA. Scale bars: (d,k) = 50 µm; (e,g–j,m–n) = 30 µm; l = 5 µm. 
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Index Fungorum Registration Identifier: IF805645 

Saprobic on dead decaying branch of Mangifera indica. Sexual morph: Undetermined. 

Asexual morph: Colonies formed a dull zone on natural substrate, scattered to gregarious, 

in several groups, forming circular brownish mycelial outer region with abundantly spor-

ulating center, with conidia easily liberated when touched with a needle. Mycelium 2–3 (x̅ 

= 2.5 µm, n = 20) wide, superficial to immersed, effuse, brownish, comprising branched, 

septate, thick-walled hyphae. Conidiophores 3–6.5 µm (x ̅ = 6.5 µm, n = 20) high, 1–3 µm (x ̅= 

2 µm, n = 20) wide, micronematous, hyaline to brown, unbranched, straight or curved, 

erected from prostrate hyphae at the center of the circular colonies, thick walled, septate, 

smooth walled. Conidiogenous cells holoblastic, short, cylindrical, hyaline, thick walled, ter-

minal. Conidia dimorphic; Lenticular conidia 30–35 × 20–25 µm (x̅ = 32 × 22 µm, n = 20), 

turbinate, subglobose to ellipsoidal, comprising dark-brown cells in the center, subhyaline 

to pale brown in peripheral cells, in lateral view obovoid, dark-brown at the center, whit-

ish to pale brown at lower and upper ends, sometimes carrying remnants of conidioge-

nous cells at base; Cylindrical conidia 30–35 × 15–21 µm (x ̅ = 32 × 18 µm, n = 20), with 2 rows 

of 3–4 cells in each column, broad at the lower cells, granulate, with lower cells usually 

hyaline, cylindrical, constricted at the septum, turbinate and dark brown at upper cells. 

Culture characteristics: Conidia germinated within 8–12 h in PDA; colonies grew rap-

idly reaching around 40–50 mm after one month. Obverse: colonies circular, flat, radiate, 

coloration from hyaline turn to brown with the maturity, pale brown at the center, black-

brown at the margin, clearly visible sparse mycelium extended. Reverse: deep brown in 

the middle area, brown near the margin, visible extended mycelium, without pigments 

produced in PDA. 

Substratum: Phoenix rupicola [77]; Tectona grandis [78]; Decayed branch of Mangifera 

indica (this study). 

Distribution: Chandigarh, India [77]; Chiang Rai Province, Thailand [78]; Yunnan 

Province, China (this study). 

Material examined: China, Yunnan Province, Honghe, Menglong Village, on a dead 

and decaying branch of Mangifera indica (102°50′11′′ E, 23°41′01″ N, 500 m), 22 December 

2020, E.F. Yang, HHE003 (HKAS 122676), living culture, KUMCC 21-0453. GenBank num-

bers: KUMCC 21-0453 = ITS: OQ379016, LSU: OQ379427, SSU: OQ372924, tef1-α: 

OQ379001, rpb2: OQ378994. 

Notes: Our isolate largely matches Hermatomyces indicus (holotype: PAN 30900) 

based on morphological characteristics. Our strain and Hermatomyces indicus were compa-

rable by two types of conidia. The lenticular conidia subglobose to ellipsoidal, with dark 

brown cells in the center, surrounded by pale peripheral cells at the periphery, with size 

(30–35 × 20–25 µm vs. 31 × 21.8 µm). Cylindrical conidia hyaline, with 2 rows of 3–4 cells 

in each column, brown at apex, becoming hyaline towards the lower side, constricted at 

the septum, containing numerous oil globules, with size (30–35 × 15–25 µm vs. 22–36 × 11–

22 µm) [77]. Moreover, the BLASTn search results of ITS, LSU, tef1-α and rpb2 showed our 

isolate (KUMCC 21-0453) is highly similar to Hermatomyces indicus strains (MFLUCC 14-

1143, 14-1144, 14-1145) (>99%). The multi-gene phylogenetic trees indicated that our iso-

late clusters well with Hermatomyces indicus strains with high statistical support (Figure 

15). Therefore, we report our isolate Hermatomyces indicus (KUMCC 21-0453) as a new host 

and geographic record from a decaying mango branch in China. 

4. Discussion 

To date, the family Plectosphaerellaceae includes more than 150 species in 24 genera 

following the publication “Outline of Fungi and fungus-like taxa—2021” [38]. Our isolate 

HKAS 122669 is relatively close to Acremoniisimulans (Acremoniisimulans cocois and A. 

thailandensis) with regard to the phylogenetic tree and sexual morphological characteris-

tics [36,37]. In addition, BLASTn searches of SSU and LSU showed 99–100% similarity to 

Acremoniisimulans species; however, the BLASTn search results of ITS, tef-α and rpb2 show 
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extremely low similarity (=<91%) with Acremoniisimulans and other genera in the Plecto-

sphaerellaceae. Therefore, the novel species Acremoniisimulans honghensis is established 

based on the differences in morphological features, phylogenetic trees and molecular data. 

The family Tubeufiaceae contains over 400 species in 47 genera [38]. The asexual morphol-

ogy of Excipulariopsis narsapurensis was described by Spooner & Kirk and Pem et al. 

[39,40]. However, the precise phylogenetic position of Excipulariopsis has not yet been de-

termined due to the absence of molecular data. Our study is the first to have solved this 

problem and uploaded the multiple genes to NCBI’s GenBank nucleotide database. The 

asexual morphologies of the genus Delonicicola are introduced herein for the first time. 

That will certainly help in updating our understanding of the morphology of both sexual 

and asexual characteristics of this taxon. 

Taxonomic studies on saprobic or endophytic fungi associated with mango are still 

poorly conducted since most investigations have concentrated on pathogenic fungi asso-

ciated with mango. However, the life modes and growth of fungi depend on a number of 

biotic (insect, bacterial and plant) and abiotic (habitat) factors [79–82]. Very few studies 

have reported saprobic fungi as a practically valuable group. For example, Botrel et al. 

[83] reported that saprobic Phialomyces macrosporus has the potential to be employed in the 

management of coffee halo blight, which caused by Pseudomonas syringae pv. garcae, Mon-

kai et al. [84] isolated four Cytospora species from decaying leaves, and three of them (Cy-

tospora shoreae, C. phitsanulokensis and C. chiangmaiensis) showed 60–75% growth inhibition 

against pathogens Colletotrichum viniferum and Fusarium sambucinum in vitro. Therefore, 

deep studies of saprobic fungi are necessary, especially secondary metabolites of saprobic 

fungi and their life mode changes. During our investigations of microfungi associated 

with mango in Yunnan Province (China), we observed a pattern of high fungal diversity 

in the mango ([16,17], in this study). Of the 28 species of fungi introduced, based on mor-

phology and phylogeny, most belong to the order Pleosporales (11 species, 39%), with 

four species belonging to the order Xylariales and three species to the order Botry-

osphaeriales. Together with two genera (Mangifericola and Mangifericomes) and 11 new 

species so far established, there is certainly an incredible diversity of new species—39% 

(Table 2). Among these, the species from the Botryosphaeriales, Pleosporales and 

Xylariales are dominant saprobic fungi on mango substrates. The results of this study also 

suggest that numerous additional new and interesting species of fungi are likely to be 

discovered in the future on mango substrates. 

Table 2. List of saprobic fungi associated with mango from Honghe and Baoshan, Yunnan, China 

(Yang et al. [16,17] and this study); the bold text indicates new species. 

Class Order Family Species Herbarium No. 

Dothideomycetes Botryosphaeriales Aplosporellaceae Aplosporellaartocarpi HKAS 122656 

  Botryosphaeriaceae Lasiodiplodia theobromae HKAS 122660 

  Botryosphaeriaceae Lasiodiplodiapseudotheobromae HKAS 122658 

 Monoblastiales Monoblastiaceae Heleiosabarbatula HKAS 122668 

 Pleosporales Hermatomycetaceae Hermatomyces indicus HKAS 122676 

  Incertaesedis Crassipariesquadrisporus HKAS 122192 

  Incertaesedis Mangifericomes hongheensis HKAS 122188 

  Massarinaceae Vaginatisporaamygdali HKAS 122195 

  Melanommataceae Byssosphaeriasiamensis HKAS 122197 

  Neomassariaceae Neomassaria hongheensis HKAS 122191 

  Paradictyoarthriniaceae Paradictyoarthriniumdiffractum HKAS 122194 

  Parabambusicolaceae Paramonodictys hongheensis HKAS 122190 

  Parabambusicolaceae Paramonodictys yunnanensis HKAS 122189 

  Phaeoseptaceae Phaeoseptummali HKAS 122193 

  Torulaceae Torulafici HKAS 122196 

 Tubeufiales Tubeufiaceae Excipulariopsisnarsapurensis HKAS 122680 
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Eurotiomycete Chaetothyriales Cyphellophoraceae Cyphellophora hongheensis HKAS 122661 

 Mycocaliciales Mycocaliciaceae Chaenothecopsis hongheensis HKAS 122672 

Sordariomycetes Calosphaeriales Pleurostomataceae Pleurostomaootheca HKAS 122679 

 Coronophorales Nitschkiaceae Fracchiaeamyricoides HKAS 122671 

 Delonicicolales Delonicicolaceae Delonicicolasiamense HKAS 122662 

 Diaporthales Diaporthaceae Diaporthe hongheensis HKAS 122657 

 Glomerellales Plectosphaerellaceae Acremoniisimulans hongheensis HKAS 122669 

 Sordariales Helminthosphaeriaceae Hilberina hongheensis HKAS 122677 

 Xylariales Diatrypaceae Mangifericola hongheensis HKAS 122665 

  Diatrypaceae Paraeutypellacitricola HKAS 122667 

  Hypoxylaceae Hypoxylon hongheensis HKAS 122663 

  Hypoxylaceae Hypomontagnellamonticulosa HKAS 122664 

Supplementary Materials: The following supporting information can be downloaded at: 

https://www.mdpi.com/article/10.3390/jof9060680/s1, Tables S1–S8: The names, isolate numbers, 

and corresponding GenBank accession numbers of the taxa used in phylogenetic trees; 

Supplementary information (S1–S8): the detail information of phylogenetic trees. 

Author Contributions: Conceptualization, S.T., S.C.K. and I.P.; data curation, D.-Q.D. and N.A.; 

formal analysis, T.M.D. and N.A.; funding acquisition, S.C.K. and S.T.; investigation, E.-F.Y., D.-

Q.D., T.M.D., N.A. and S.C.K.; methodology, E.-F.Y., D.-Q.D., T.M.D. and N.A.; project administra-

tion, I.P. and S.C.K.; resources, E.-F.Y., D.-Q.D. and S.T.; software, T.M.D.; supervision, I.P., S.C.K. 

and S.T.; validation, J.D.B., S.L.S. and S.C.K.; writing—original draft, E.-F.Y. and D.-Q.D.; writing—

review and editing, J.D.B., T.M.D., I.P., N.A., S.L.S., S.C.K. and S.T. All authors have read and agreed 

to the published version of the manuscript. 

Funding: The National Natural Science Foundation of China (No. NSFC 31760013, 31950410558, 

32260004), and High-Level Talent Recruitment Plan of Yunnan Province (“Young Talents” Program 

and “High-End Foreign Experts” Program) are thanked for the support. The authors extend their 

appreciation to the researchers Supporting project number (RSP2023R120), King Saud University, 

Riyadh, Saudi Arabia, and the Faculty of Science and Graduate School, Chiang Mai University. 

Itthayakorn Promputtha is grateful to Chiang Mai University for its partial support of this research 

and the first authors’ M.Sc. scholarship. J.D.B. and T.M.D. gratefully acknowledge the financial sup-

port under the Distinguished Scientist Fellowship Programme (DSFP) at King Saud University, Ri-

yadh, Saudi Arabia. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: Not applicable. 

Acknowledgments: We are grateful to the Center for Yunnan Plateau Biological Resources Protec-

tion and Utilization, College of Biological Resource and Food Engineering, Qujing Normal Univer-

sity for providing the facilities for morphological and molecular experiments. Shaun Pennycook is 

thanked for his assistance in determining the Latin names of the new taxa. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Hyde, K.D.; Xu, J.C.; Rapior, S.; Jeewon, R.; Lumyong, S.; Niego, A.G.T.; Abeywickrama, P.D.; Aluthmuhandiram, J.V.S.; Bra-

hamanage, R.S.; Stadler, M. et al. The amazing potential of fungi: 50 ways we can exploit fungi industrially. Fungal Divers. 2019, 

97, 1–136. https://doi.org/10.1007/s13225-019-00430-9. 

2. Phukhamsakda, C.; Nilsson, R.H.; Bhunjun, C.S.; de Farias, A.R.G.; Sun, Y.R.; Wijesinghe, S.N.; Raza, M.; Bao, D.F.; Lu, L.; Hyde, 

K.D. et al. The numbers of fungi: Contributions from traditional taxonomic studies and challenges of metabarcoding. Fungal 

Divers. 2022, 114, 327–386. https://doi.org/10.1007/s13225-022-00502-3. 

3. Hawksworth, D.L.; Lücking, R. Fungal diversity revisited: 2.2 to 3.8 million species. Microbiol. Spectr. 2017, 5, 79–95. 

https://doi.org/10.1128/9781555819583.ch4. 



J. Fungi 2023, 9, 680 33 of 36 
 

 

4. Lücking, R.; Aime, M.C.; Robbertse, B.; Mille, A.N.; Aoki, T.; Ariyawansa, H.A.; Cardinali, G.; Crous, P.W.; Druzhinina, I.S.; 

Geiser, D.M. et al. Fungal taxonomy and sequence-based nomenclature. Nat. Microbiol. 2021, 6, 540–548. 

https://doi.org/10.1038/s41564-021-00888-x. 

5. Baldrian, P.; Větrovský, T.; Lepinay, C.; Kohout, P. High-throughput sequencing view on the magnitude of global fungal diver-

sity. Fungal Divers. 2021, 19, 1–9. https://doi.org/10.1007/s13225-021-00472-y. 

6. Douthett, B.D.G. The mango: Asia’s king of fruits. Ethnobot. Leafl. 2011, 2000, 4. 

7. Yadav, D.; Singh, S.P. Mango: History origin and distribution. J. Pharmacogn. Phytochem. 2017, 6, 1257–1262. 

8. Lauricella, M.; Emanuele, S.; Calvaruso, G.; Giuliano, M.; D’Anneo, A. Multifaceted health benefits of Mangifera indica L. 

(Mango): The inestimable value of orchards recently planted in Sicilian rural areas. Nutrients 2017, 9, 525. 

https://doi.org/10.3390/nu9050525. 

9. Gao, A.; Chen, Y.; Luo, R.; Huang, J.; Zhao, Z.; Wang, W.; Wang, Y.; Dang, Z. Development status of Chinese mango industry 

in 2018. Adv. Agric. Hortic. Entomol. 2019, 1, 21–60. 

10. Zhang, C.X.; Xie, D.H.; Chen, Y.F.; Bai, T.Q.; Ni, Z.G. The development status of Yunnan mango industry. China Fruits 2020, 6, 

112–117. (In Chinese) 

11. Hyde, K.D.; Bussaban, B.; Paulus, B.; Crous, P.W.; Lee, S.; Mckenzie, E.H.; Photita, W.; Lumyong, S. Diversity of saprobic mi-

crofungi. Biodivers. Conserv. 2007, 16, 7–35. https://doi.org/10.1007/s10531-006-9119-5. 

12. Taïbi, A.; Diop, A.; Leneveu-Jenvrin, C.; Broussolle, V.; Lortal, S.; Méot, J.M.; Soria, C.; Chillet, M.; Lechaudel, M.; Meile, J.C. et 

al. Dynamics of bacterial and fungal communities of mango: From the tree to ready-to-Eat products. Food Microbiol. 2022, 108, 

104095. https://doi.org/10.1016/j.fm.2022.104095. 

13. Tennakoon, D.S.; Kuo, C.H.; Jeewon, R.; Thambugala, K.M.; Hyde, K.D. Saprobic Lophiostomataceae (Dothideomycetes): Pseu-

dolophiostoma mangiferae sp. nov. and Neovaginatisporafuckelii, a new record from Mangifera indica. Phytotaxa 2018, 364, 157–171. 

https://doi.org/10.11646/phytotaxa.364.2.3. 

14. Guo, Z.; Yu, Z.; Li, Q.; Tang, L.; Guo, T.; Hsiang, T.; Huang, S.; Mo, J.; Luo, S. Fusarium species associated with leaf spots of 

mango in China. Microb. Pathog. 2021, 150, 104736. https://doi.org/10.1016/j.micpath.2021.104736. 

15. Tamakaew, N.; Karunarathna, A.; Pakdeeniti, P.; Withee, P.; Senwanna, C.; Haituk, S.; Cheewangkoon, R. New species of Cer-

cosporoid on Mango in Thailand. Chiang Mai J. Sci. 2022, 49, 684–1692. https://doi.org/10.12982/CMJS.2022.053. 

16. Yang, E.F.; Tibpromma, S.; Karunarathna, S.C.; Phookamsak, R.; Xu, J.C.; Zhao, Z.X.; Karunanayake, C.; Promputtha, I. Taxon-

omy and phylogeny of novel and extant taxa in Pleosporales associated with Mangifera indica from Yunnan, China (Series I). J. 

Fungi 2022, 8, 152. https://doi.org/10.3390/jof8020152. 

17. Yang, E.F.; Karunarathna, S.C.; Dai, D.Q.; Stephenson, S.L.; Elgorban, A.M.; Al-Rejaie, S.; Promputtha, I.; Tibpromma, S. Tax-

onomy and phylogeny of fungi associated with Mangifera indica from Yunnan, China. J. Fungi. 2022, 8, 1249. 

https://doi.org/10.3390/jof8121249. 

18. Senanayake, I.C.; Rathnayaka, A.R.; Marasinghe, D.S.; Calabon, M.S.; Gentekaki, E.; Lee, H.B.; Hurdeal, V.G.; Pem, D.; Dis-

sanayake, L.S.; Wijesinghe, S.N.; et al. Morphological approaches in studying fungi: Collection, examination, isolation, sporu-

lation and preservation. Mycosphere 2020, 11, 2678–2754. https://doi.org/10.5943/mycosphere/11/1/20. 

19. Wang, F.; Wang, K.; Cai, L.; Zhao, M.; Kirk, P.M.; Fan, G.; Sun, Q.; Li, B.; Wang, S.; Yu, Z.; et al. Fungal Names. 2023. Available 

online: https://nmdc.cn/fungalnames/ (accessed on 3 February 2023). 

20. White, T.J.; Bruns, T.; Lee, S.J.W.T.; Taylor, J. Amplification and direct sequencing of fungal ribosomal RNA genes for phyloge-

netics. In PCR Protocols: A Guide to Methods and Applications; Innis, M.A., Gelfand, D.H., Sninsky, J.J., White, T.J., Eds.; Academic 

Press: San Diego, CA, USA, 1990; pp. 315–322. https://doi.org/10.1016/B978-0-12-372180-8.50042-1. 

21. Vilgalys, R.; Hester, M. Rapid genetic identification and mapping of enzymatically amplified ribosomal DNA from several 

Cryptococcus species. J. Bacteriol. 1990, 172, 4238–4246. https://doi.org/10.1128/jb.172.8.4238-4246.1990. 

22. Liu, Y.J.; Whelen, S.; Hall, B.D. Phylogenetic relationships among ascomycetes: Evidence from an RNA polymerse II subunit. 

Mol. Biol. Evol. 1999, 16, 1799–1808. https://doi.org/10.1093/oxfordjournals.molbev.a026092. 

23. Rehner, S.A.; Buckley, E.A Beauveria phylogeny inferred from nuclear ITS and tef1-α sequences: Evidence for cryptic diversifi-

cation and links to Cordyceps teleomorphs. Mycologia 2005, 97, 84–98. https://doi.org/10.1080/15572536.2006.11832842. 

24. O’Donnell, K.; Cigelnik, E. Two divergent intragenomic rDNA ITS2 types within a monophyletic lineage of the fungus Fusarium 

are nonorthologous. Mol. Phylogenet. Evol. 1997, 7, 103–116. https://doi.org/10.1006/mpev.1996.0376. 

25. Katoh, K.; Standley, D.M. MAFFT multiple sequence alignment software version 7: Improvements in performance and usability. 

Mol. Biol. Evol. 2013, 30, 772–780. https://doi.org/10.1093/molbev/mst010. 

26. Hall, T.A. BioEdit: A user-friendly biological sequence alignment editor and analysis program for Windows 95/98/NT. Nucleic 

Acids Symp. Ser. 1999, 41, 95–98. https://doi.org/10.1021/bk-1999-0734.ch008. 

27. Glez-Peña, D.; Gómez-Blanco, D.; Reboiro-Jato, M.; Fdez-Riverola, F.; Posada, D. FALTER: Program oriented conversion of 

DNA and protein alignments. Nucleic Acids Res. 2010, 38, 14–18. https://doi.org/10.1093/nar/gkq321. 

28. Miller, M.A.; Pfeiffer, W.; Schwartz, T. Creating the CIPRES science gateway for inference of large phylogenetic trees. In Pro-

ceedings of the 2010 Gateway Computing Environments Workshop (GCE), New Orleans, LA, USA, 14 November 2010; pp. 1–

8. 

29. Stamatakis, A. RAxML version 8: A tool for phylogenetic analysis and post-analysis of large phylogenies. Bioinformatics 2014, 

30, 1312–1313. https://doi.org/10.1093/bioinformatics/btu033. 



J. Fungi 2023, 9, 680 34 of 36 
 

 

30. Ronquist, F.; Teslenko, M.; Van Der Mark, P.; Ayres, D.L.; Darling, A.; Höhna, S.; Larget, B.; Liu, L.; Suchard, M.A.; Huelsenbeck, 

J.P. MrBayes 3.2: Efficient Bayesian phylogenetic inference and model choice across a large model space. Syst. Biol. 2012, 61, 

539–542. https://doi.org/10.1093/sysbio/sys029. 

31. Erixon, P.; Svennblad, B.; Britton, T.; Oxelman, B. Reliability of Bayesian posterior probabilities and bootstrap frequencies in 

phylogenetics. Syst. Biol. 2003, 52, 665–673. https://doi.org/10.1080/10635150390235485. 

32. Zhaxybayeva, O.; Gogarten, J.P. Bootstrap, Bayesian probability and maximum likelihood mapping: Exploring new tools for 

comparative genome analysis. BMC Genom. 2002, 3, 4. https://doi.org/10.1186/1471-2164-3-4. 

33. Nylander, J.A.; Wilgenbusch, J.C.; Warren, D.L.; Swofford, D.L. AWTY (Are we there yet?): A system for graphical exploration 

of MCMC convergence in Bayesian phylogenetics. Bioinformatics 2008, 24, 581–583. https://doi.org/10.1093/bioinformat-

ics/btm388. 

34. Ronquist, F.; Huelsenbeck, J.P. MrBayes 3: Bayesian phylogenetic inference under mixed models. Bioinformatics 2003, 19, 1572–

1574. https://doi.org/10.1093/bioinformatics/btg180. 

35. Rambaut, A. FigTree v1. 4.0. A Graphical Viewer of Phylogenetic Trees. Available online: http://tree.bio.ed.ac.uk/soft-

ware/figtree/ (accessed on 3 January 2023). 

36. Tibpromma, S.; Hyde, K.D.; McKenzie, E.H.C.; Bhat, D.J.; Phillips, A.J.L.; Wanasinghe, D.N.; Samarakoon, M.C.; Jayawardena, 

R.S.; Dissanayake, A.J.; Tennakoon, D.S. et al. Fungal diversity notes 840–928: Micro-fungi associated with Pandanaceae. Fungal 

Divers. 2018, 93, 1–160. https://doi.org/10.1007/s13225-018-0408-6. 

37. Konta, S.; Tibpromma, S.; Karunarathna, S.C.; Samarakoon, M.C.; Steven, L.S.; Mapook, A.; Boonmee, S.; Senwanna, C.; Bal-

asuriya, A.; Eungwanichayapant, P.D. et al. Morphology and multigene phylogeny reveal ten novel taxa in Ascomycota from 

terrestrial palm substrates (Arecaceae) in Thailand. Mycosphere 2023, 14, 107–152. https://doi.org/10.5943/mycosphere/14/1/2. 

38. Wijayawardene, N.N.; Hyde, K.D.; Dai, D.Q.; Sánchez-García, M.; Goto, B.T.; Saxena, R.K.; Erdoğdu, M.; Selçuk, F.; Rajeshku-

mar, K.C. Outline of Fungi and fungus-like taxa–2021. Mycosphere 2022, 13, 53–453. https://doi.org/10.5943/mycosphere/13/1/2. 

39. Spooner, B.M.; Kirk, P.M. Taxonomic notes on Excipularia and Scolicosporium. Trans. Br. Mycol. Soc. 1982, 78, 247–257. 

https://doi.org/10.1016/S0007-1536(82)80007-7. 

40. Pem, D.; Jeewon, R.; Bhat, D.J.; Doilom, M.; Boonmee, S.; Hongsanan, S.; Promputtha, I.; Xu, J.C.; Hyde, K.D. Mycosphere notes 

275–324: A morpho-taxonomic revision and typification of obscure Dothideomycetes genera (incertaesedis). Mycosphere 2019, 10, 

1115–1246. https://doi.org/10.5943/mycosphere/10/1/22. 

41. Dubey, R.; Pandey, A.D. Statistical analysis of foliicolous fungal biodiversity of Konkan region, Maharashtra, India: A novel 

approach. Plant Pathol. Quar. 2019, 9, 77–115. https://doi.org/10.5943/ppq/9/1/9. 

42. Rajeshkumar, K.C.; Bhat, D.J.; Lad, S.S.; Wijayawardene, N.W.; Singh, S.K.; Pandkar, M.R.; Maurya, D.K.; Ashtekar, N.D.; Hyde, 

K.D. Morphology and phylogeny of Tamhinispora srinivasanii sp. nov. (Tubeufiaceae) from northern Western Ghats, India. Phy-

totaxa 2018, 346, 113–120. https://doi.org/10.11646/phytotaxa.346.1.7. 

43. Wijayawardene, N.N.; Hyde, K.D.; Tibpromma, S.; Wanasinghe, D.N.; Thambugala, K.M.; Tian, Q.; Wang, Y.; Fu, L. Towards 

incorporating asexual fungi in a natural classification: Checklist and notes 2012–2016. Mycosphere 2017, 8, 1457–1555. 

https://doi.org/10.5943/mycosphere/8/9/10. 

44. Tibell, L.; Wedin, M. Mycocaliciales, a new order for nonlichenized calicioid fungi. Mycologia 2000, 92, 577–581. 

https://doi.org/10.1080/00275514.2000.12061195. 

45. Kirk, P.M. Index Fungorum. Available online: http://www.indexfungorum.org/names/names.asp (accessed on 3 February 2023). 

46. Tibell, L. Calicioid lichens and fungi. Nord. Lichen Flora 1999, 1, 2–94. 

47. Tuovila, H.; Schmidt, A.R.; Beimforde, C.; Dörfelt, H.; Grabenhorst, H.; Rikkinen, J. Stuck in time—A new Chaenothecopsis spe-

cies with proliferating ascomata from Cunninghamia resin and its fossil ancestors in European amber. Fungal Divers. 2013, 58, 

199–213. https://doi.org/10.1007/s13225-012-0210-9. 

48. Sukhomlyn, M.M.; Heluta, V.P.; Perkovsky, E.E.; Ignatov, M.S.; Vasilenko, D.V. First record of fungus of the family Mycocali-

ciaceae in rovno amber (Ukraine). Paleontol. J. 2021, 55, 684–690. https://doi.org/10.1134/S0031030121060125. 

49. Tuovila, H.; Larsson, P.; Rikkinen, J. Three resinicolous north American species of Mycocaliciales in Europe with a re-evaluation 

of Chaenothecopsis oregana Rikkinen. Karstenia 2011, 51, 37–49. https://doi.org/10.29203/ka.2011.447. 

50. Tuovila, H.; Davey, M.L.; Yan, L.; Huhtinen, S.; Rikkinen, J. New resinicolous Chaenothecopsis species from China. Mycologia 

2014, 106, 989–1003. https://doi.org/10.3852/13-178. 

51. Temu, S.G.; Tibell, S.; Tibuhwa, D.D.; Tibell, L. Crustose calicioid lichens and fungi in mountain cloud forests of Tanzania. 

Microorganisms 2019, 7, 491. https://doi.org/10.3390/microorganisms7110491. 

52. Beimforde, C.; Schmidt, A.R.; Tuovila, H.; Kaulfuss, U.; Germer, J.; Lee, W.G.; Rikkinen, J. Chaenothecopsis (Mycocaliciales, As-

comycota) from exudates of endemic New Zealand Podocarpaceae. MycoKeys 2023, 95, 101–129. https://doi.org/10.3897/myco-

keys.95.97601. 

53. Rikkinen, J.; Tuovila, H.; Beimforde, C.; Seyfullah, L.; Perrichot, V.; Schmidt, A.R. Chaenothecopsis neocaledonica sp. nov.: The first 

resinicolous fungus from an araucarian conifer. Phytotaxa 2014, 173, 49–60. https://doi.org/10.11646/phytotaxa.173.1.4. 

54. Fuckel, L. Symbolae Mycologicae. Beiträge zur Kenntniss der Rheinischen Pilze; Jahrbücher des Nassauischen Vereins für Natur-

kunde; Wiesbaden, J. Niedner: Lodon, UK, 1870; pp. 1–459. 

55. Miller, A.N.; Huhndorf, S.M. A natural classification of Lasiosphaeria based on nuclear LSU rDNA sequences. Mycol. Res. 2004, 

108, 26–34. https://doi.org/10.1017/S0953756203008864. 



J. Fungi 2023, 9, 680 35 of 36 
 

 

56. Miller, A.N.; Huhndorf, S.M.; Fournier, J. Phylogenetic relationships of five uncommon species of Lasiosphaeria and three new 

species in the Helminthosphaeriaceae (Sordariomycetes). Mycologia 2014, 106, 505–524. https://doi.org/10.3852/13-223. 

57. Hernández-Restrepo, M.; Giraldo, A.; van Doorn, R.; Wingfield, M.J.; Groenewald, J.Z.; Barreto, R.W.; Colmán, A.A.; Mansur, 

P.S.C.; Crous, P.W. The genera of fungi–G6: Arthrographis, Kramasamuha, Melnikomyces, Thysanorea, andVerruconis. Fungal Syst. 

Evol. 2020, 6, 1–24. https://doi.org/10.3114/fuse.2020.06.01. 

58. Kirk, P.M. Species Fungorum. Available online: https://www.speciesfungorum.org/ (accessed on 3 January 2023). 

59. Luo, J.; Yin, J.F.; Cai, L.; Zhang, K.Q.; Hyde, K.D. Freshwater fungi in Lake Dianchi, a heavily polluted lake in Yunnan, China. 

Fungal Divers. 2004, 16, 93–112. 

60. Carneirod, A.D.A.; Gusmão, L.F.P.; Miller, A.N. Brazilian semi-arid ascomycetes III: New records of Dothideomycetes and Sor-

dariomycetes. Nova Hedwig. 2017, 105, 487–494. https://doi.org/10.1127/nova_hedwigia/2017/0427. 

61. Perera, R.H.; Maharachchikumbura, S.S.N.; Jones, E.B.G.; Bahkali, A.H.; Elgorban, A.M.; Liu, J.K.; Liu, Z.Y.; Hyde, K.D. Delo-

nicicola siamense gen. & sp. nov. (Delonicicolaceae fam. nov., Delonicicolales ord. nov.), a saprobic species from Delonix regia 

seed pods. Cryptogam. Mycol. 2017, 38, 321–340. https://doi.org/10.7872/crym/v38.iss3.2017.321. 

62. Pažoutová, S.; Šrůtka, P.; Holuša, J.; Chudíčková, M.; Kubátová, A.; Kolařík, M. Liberomyces gen. nov. with two new species of 

endophytic coelomycetes from broadleaf trees. Mycologia 2012, 10, 198–210. https://doi.org/10.3852/11-081. 

63. Voglmayr, H.; Aguirre-Hudson, M.B.; Wagner, H.G.; Tello, S.; Jaklitsch, W.M. Lichens or endophytes? The enigmatic genusLep-

tosillia in the Leptosilliaceae fam. nov. (Xylariales), and Furfurella gen. nov.(Delonicicolaceae). Persoonia 2019, 42, 228–260. 

https://doi.org/10.3767/persoonia.2019.42.09. 

64. Saccardo, P.A. Fungi Veneti novi vel critici. Series I. Nuovo Giornale Botanico Italiano; Nabu Press: Florence, Italy, 1873; Volume 

5, pp. 269–298. 

65. Fitzpatrick, H.M. The genus Fracchiaea. Mycologia 1924, 16, 101–114. https://doi.org/10.1080/00275514.1924.12020432. 

66. Huang, S.K.; Hyde, K.D.; Maharachchikumbura, S.S.N.; McKenzie, E.H.C.; Wen, T.C. Taxonomic studies of Coronophorales 

and Niessliaceae (Hypocreomycetidae). Mycosphere 2021, 12, 875–992. https://doi.org/10.5943/mycosphere/12/1/9. 

67. Hyde, K.D.; Hongsanan, S.; Jeewon, R.; Bhat, D.J.; McKenzie, E.H.C.; Jones, E.B.G.; Phookamsak, R.; Ariyawansa, H.A.; Boon-

mee, S.; Zhao, Q. et al. Fungal diversity notes 367–491: Taxonomic and phylogenetic contributions to fungal taxa. Fungal Divers. 

2016, 80, 1–270. https://doi.org/10.1007/s13225-016-0373-x. 

68. Kohlmeyer, J.; Volkmann-Kohlmeyer, B.; Eriksson, O.E. Fungi on juncus roemerianus. 8. new bitunicate ascomycetes. Canad. J. 

Bot. 1996, 74, 1830–1840. https://doi.org/10.1139/b96-220. 

69. Suetrong, S.; Schoch, C.L.; Spatafora, J.W.; Kohlmeyer, J.; Volkmann-Kohlmeyer, B.; Sakayaroj, J.; Phongpaichit, S.; Tanaka, K.; 

Hirayama, K.; Jones, E.B.G. Molecular systematics of the marine Dothideomycetes. Stud. Mycol. 2009, 64, 155–173. 

https://doi.org/10.3114/sim.2009.64.09. 

70. Nelsen, M.P.; Lücking, R.; Mbatchou, J.S.; Andrew, C.J.; Spielmann, A.A.; Lumbsch, H.T. New insights into relationships of 

lichen-forming Dothideomycetes. Fungal Divers. 2011, 51, 155–162. https://doi.org/10.1007/s13225-011-0144-7. 

71. Mortimer, P.E.; Jeewon, R.; Xu, J.C.; Lumyong, S.; Wanasinghe, D.N. Morpho-phylo taxonomy of novel Dothideomycetous 

fungi associated with dead woody twigs in Yunnan Province, China. Front. Microbiol. 2021, 12, 654683. 

https://doi.org/10.3389/fmicb.2021.654683. 

72. Spegazzini, C. Mycetes Argentinenses (Series V). Anales del Museo Nacional de Historia Natural Buenos Aires. ser. 1911, 3, 329–467. 

73. Koukol, O.; Delgado, G.; Hofmann, T.A.; Piepenbring, M. Panama, a hot spot for Hermatomyces (Hermatomycetaceae, Pleospo-

rales) with five new species, and a critical synopsis of the genus. IMA Fungus 2018, 9, 107–141. https://doi.org/10.5598/imafun-

gus.2018.09.01.08. 

74. Phukhamsakda, C.; McKenzie, E.H.C.; Phillips, A.J.L.; Jones, E.B.G.; Bhat, D.J.; Stadler, M.; Bhunjun, C.S.; Wanasinghe, D.N.; 

Thongbai, B.; Camporesi, E. et al. Microfungi associated with Clematis (Ranunculaceae) with an integrated approach to delim-

iting species boundaries. Fungal Divers. 2020, 102, 1–203. https://doi.org/10.1007/s13225-020-00448-4. 

75. Chang, H.S. Notes on Taiwan dematiaceous hyphomycetes, some species of the genera Exserticlava, Craspedodidymum and Her-

matomyces. Bot. Bull. Acad. Sin. 1995, 36, 243–246. 

76. Ren, G.C.; Wanasinghe, D.N.; Monkai, J.; Mortimer, P.E.; Hyde, K.D.; Xu, J.C.; Pang, A.; Gui, H. Novel saprobic Hermatomyces 

species (Hermatomycetaceae, Pleosporales) from China (Yunnan Province) and Thailand. MycoKeys 2021, 82, 57. 

https://doi.org/10.3897/mycokeys.82.67973. 

77. Prasher, I.B.; Prasher, S. Hermatomyces indicus sp. nov. (Hyphomycetes) from India. Nova Hedwig. 2014, 99, 551–556. 

https://doi.org/10.1127/0029-5035/2014/0177. 

78. Doilom, M.; Dissanayake, A.J.; Wanasinghe, D.N.; Boonmee, S.; Liu, J.K.; Bhat, D.J.; Taylor, J.E.; Bahkali, A.H.; McKenzie, E.H.C.; 

Hyde, K.D. Microfungi on Tectona grandis (teak) in Northern Thailand. Fungal Divers. 2016, 82, 107–182. 

https://doi.org/10.1007/s13225-016-0368-7. 

79. Boddy, L. Interspecific combative interactions between wood-decaying basidiomycetes. FEMS Microbiol. Ecol. 2000, 31, 185–194. 

https://doi.org/10.1111/j.1574-6941.2000.tb00683.x. 

80. Falconer, R.E.; Bown, J.L.; White, N.A.; Crawford, J.W. Modelling interactions in fungi. J. R. Soc. Interface 2008, 5, 603–615. 

https://doi.org/10.1098/rsif.2007.1210. 

81. Promputtha, I.; Hyde, K.D.; McKenzie, E.H.; Peberdy, J.F.; Lumyong, S. Can leaf degrading enzymes provide evidence that 

endophytic fungi becoming saprobes? Fungal Divers. 2010, 41, 89–99. https://doi.org/10.1007/s13225-010-0024-6. 



J. Fungi 2023, 9, 680 36 of 36 
 

 

82. Promputtha, I.; Lumyong, S.; Dhanasekaran, V.; McKenzie, E.H.C.; Hyde, K.D.; Jeewon, R.A. Phylogenetic evaluation of 

whether endophytes become saprotrophs at host senescence. Microb. Ecol. 2007, 53, 579–590. https://doi.org/10.1007/s00248-006-

9117-x. 

83. Botrel, D.A.; Laborde, M.C.F.; Medeiros, F.H.V.D.; Resende, M.L.V.D.; Ribeiro Júnio, P.M.; Pascholati, S.F.; Gusmão, L.F.P. Sap-

robic fungi as biocontrol agents of halo blight (Pseudomonas syringae pv. garcae) in coffee clones. Coffee Sci. 2018, 13, 283–291. 

https://doi.org/10.25186/cs.v13i3.1438. 

84. Monkai, J.; Tibpromma, S.; Manowong, A.; Mapook, A.; Norphanphoun, C.; Hyde, K.D.; Promputtha, I. Discovery of three 

novel Cytospora species in Thailand and their antagonistic potential. Diversity 2021, 13, 488. https://doi.org/10.3390/d13100488. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 

people or property resulting from any ideas, methods, instructions or products referred to in the content. 


