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Abstract 

Fungi are vital functional members of the biosphere, playing a crucial role in sustaining 

ecosystems by maintaining the nutrient balance. Many studies have verified the abundance of fungi 

across all-natural ecosystems and habitats, such as in forests, fresh-water (including both lentic or 
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lotic), marine environments and deserts. With the focus previously on temperate regions and to a 

lesser extent biodiversity hotspots, the fungi in other areas remain overlooked. Therefore, it is 

imperative for mycologists to focus on taxa from these less-studied habitats, those dwelling on a 

vast number of hosts, and fungi that co-exist with other life forms. Molecular tools have been vital 

for species identification, in phylogeny, and linking sexual and asexual morphs. Identification of 

taxa based on the phylogenetic species concept, which relies on multiple loci and concordance of 

more than one gene genealogy, reduces subjectivity when determining the limits of a phylogenetic 

species. Large numbers of fungi inhabit biodiversity hotspots; however, they are underexplored 

owing to the vast diversity present and lack of studies. As examples of illustrating the undiscovered 

asexual fungi, this paper reports one new genus (Uniappendiculata Tibpromma), six new species 

(Caprettia lichexanthotricha Aptroot & M.F. Souza, Hermatomyces maharashtraense Rajeshkumar 

et al., Lichenoconium hawksworthii Flakus et al., Phaeobotryon spiraeae L.X. Zhang & X.L. Fan, 

Rachicladosporium aridum L. Selbmann & C. Coleine and Uniappendiculata kunmingensis 

Tibpromma) and one new host and country record (Apiculospora spartii Wijayaw. et al.). The 

paper discusses the biodiversity rich areas of South-Western China, South America and India, less-

studied habitats (rock inhabiting fungi, lichens with conidiomata and lichenicolous fungi), and 

geographically widespread, but lesser studied hosts to show substantial studies are needed to reveal 

the extent of fungal diversity. The impact of discovering cryptic species on cataloguing fungal 

species numbers is also discussed. Each section exemplifies the status of the current research in that 

genus and future work that is needed.  

 

Keywords ï 7 new taxa ï Ascomycota ï DNA sequences ï fungal diversity ï habitat ï life modes ï 

phylogeny ï taxonomy  

 

Introduction  

Predicting the number of species in the Kingdom Fungi is one of the many challenges of 

mycologists. Different studies have addressed this subject using different techniques (Hyde et al. 

2018). Several studies have questioned ñwhere are the missing fungiò, looking at the trends that are 

being followed in order to discover novel taxa (Hyde 2001, Jeewon & Hyde 2007, Hawksworth & 

Lücking 2017, Hyde et al. 2020). An estimated 20% of taxa reproduce asexually, and are reported 

as asexually typified or as pleomorphic species (Wijayawardene et al. 2021c). Thus, based on the 

predictions of Hawksworth & Lücking (2017) only 4% to 6.8% of estimated asexually reproducing 

species are presently known (Fig. 1). However, currently ca. 3653 genera (ca. 30,000 

morphological species) are known from asexual reproduction (1388 coelomycetes and 2265 

hyphomycetes) in their life cycle, while 687 genera are pleomorphic (305 coelomycetous; 378 

hyphomycetous and four genera show both coelomycetous and hyphomycetous morphs) 

(Wijayawardene et al. 2021b). 

Hawksworth (1991) forecasted that missing taxa could be discovered from tropical regions 

and poorly studied habitats, aquatic and lichenicolous fungi being provided as examples. This 

prediction was supported in recent studies with the discovery of hundreds of new taxa (e.g. aquatic 

fungi fide Luo et al. 2019, Dong et al. 2020, lichenicolous taxa fide Diederich et al. 2018, Baldrian 

et al. 2021). Hyde et al. (2018) demonstrated that up to 96% of fungi newly isolated in northern 

Thailand might be new to science, supporting the predictions of Hawksworth (1991) that many of 

the undiscovered taxa occur in the tropics. Hawksworth & Lücking (2017) and Hyde et al. (2020) 

suggested that cryptic species and reference collections could harbour even more undescribed 

species. Undescribed species within already extant, but cryptic species have been reported in 

several publications (e.g. species complexes in Colletotrichum, Phyllosticta and Trichoderma fide 

Damm et al. 2009, Jayawardena et al. 2016, Norphanphoun et al. 2020, Bhunjun et al. 2021, Cai & 

Druzhinina 2021). We have observed that many new taxa have been introduced from fungi-rich 

host genera/ families (such as Arecaceae, Clematis, Eucalyptus, Rosa, Salix, Tilia) during the last 

decade (e.g. Wanasinghe et al. 2018a for fungi on Rosaceae, Tibpromma et al. 2018a for fungi on 
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Pandanaceae; Crous et al. 2019 for fungi on Eucalyptus, Mapook et al. 2020 fungi on Siam weed; 

Phukhamsakda et al. 2020 for fungi on Clematis).  

This study, introduces a new genus and six new species from: 1. Biodiversity rich, 

understudied regions (i.e. from South Western China, South America, and India); 2. Lesser studied 

habitats ï e.g. lichens with conidiomata, lichenicolous taxa and rock inhabiting taxa, and 3. Fungi-

rich, geographically widespread hosts (and their families). Furthermore, cryptic species of 

Diaporthe Nitschke are discussed since they could comprise numerous undescribed new species. 

 

 
 

Figure 1 ï Estimated species number and numbers of species to be discovered.  

 

Materials &  Methods 

 

Sample collecting and incubating 

Living plant material with disease-like symptoms (for collecting pathogens) and dead plant 

material were randomly collected from different countries or regions (i.e. Antarctica, Bolivia, 

Brazil, China [Beijing and Yunnan Province], and India). Date, time, elevation and humidity were 

recorded. The samples were kept in Ziploc plastic bags and transported to the laboratory. Samples 

were sealed and incubated at room temperature in moist chambers using sterile distilled water.  

 

Isolation, examination and maintenance of specimens and cultures 

Single spore isolation method was used to isolate the fungus (Chomnunti et al. 2011). 

Conidiomata were sectioned with a razor blade, and the centrum tissue containing conidia was 

removed with a sterile needle and placed in sterile water. For hyphomycetous taxa, conidiophores 

were picked off and placed in sterilised water. A drop of conidial suspension was placed on water 

agar (WA) 1.5% and incubated overnight at room temperature. The germinated spores were 

transferred to potato dextrose agar (PDA). The dry specimens were deposited at well-known 

fungaria of the respective countries, and the cultures were deposited at the culture collections in the 

respective countries.  

Morphological characteristicswere captured with a digital camera (Nikon ECLIPSE 80i) 

mounted on a Nikon ECLIPSE Ni compound microscope equipped with DIC optics. A digital 
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camera (HDMI 200C) on an Olympus SZH10 stereomicroscope was used to capture images of 

macro-morphological characters.  

Squash mount preparations were used to determine micromorphology (conidiophores, 

conidiogenous cells, conidia) (Sutton 1980). Free-hand sections were made to observe the shape of 

conidiomata and cell arrangement of the conidiomata wall. Conidiophores attached with 

conidiogenous cells and conidia were placed in water drop to determine the morphological 

characters of hyphomycetous taxa. Observed characteristics were presented as photo plates that 

were edited and combined in Adobe Photoshop version CS5 (Adobe Systems Inc., United States). 

Morphological characteristics were measured using Tarosoft (R) Image Frame Work version 0.9.7.  

 

DNA extraction, PCR and sequencing 

Genomic DNA was extracted from fresh mycelia grown on PDA at 25ï27°C using the 

Biospin Fungus Genomic DNA Extraction Kit (BioFlux®, Hangzhou, and P.R. China) according to 

the manufacturerôs instructions. LSU, SSU, ITS, tef1-Ŭ and rpb2 genes were amplified by 

polymerase chain reaction (PCR) using LR0R/LR5, NS1/NS4 and ITS5/ITS4 primers, respectively 

(Table 1). PCR products were sequenced by Shanghai Sangon Biological Engineering Technology 

& Services Co. (Shanghai, P.R. China). Newly generated sequences were deposited in GenBank. 

 

Table 1 Loci, PCR primers, references and protocols used in this study. 

 

Gene region Primers Thermal cycles Reference 

ITS ITS5/ ITS4 (95°C: 30 s, 55°C: 50 s,  

72°C: 90 s) × 35 cycles 

White et al. (1990) 

LSU LR0R/ LR5 (95°C: 30 s, 55°C: 50 s,  

72°C: 90 s) × 35 cycles 

Vilgalys et al. (1990), 

Rehner &  Samuels (1994) 

SSU NS1/ NS4 (95°C: 30 s, 55°C: 50 s,  

72°C: 90 s) × 35 cycles 

White et al. (1990) 

tef1-Ŭ EF1-983F/ EF1-2218R (94°C: 45 s, 56°C: 50 s,  

72°C: 60 s) × 40 

Rehner (2001) 

rpb2 RPB2-5F/ RPB2-7cR (Touch up PCR; 50°C: 30 s,  

72°C: 90 s; 30 cycles with 95°C: 

1 min, 52°C: 30 s, 72°C: 90 s; 

nine cycles of 95°C: 1 min,  

55°C: 30 s, 72°C: 90 s) 

Liu et al. (1999) 

 

Phylogenetic analyses 

Phylogenetic analyses were based on the combined multiple loci following the methods 

reported in the literature. Single locus alignments were carried out to compare tree topologies. The 

combined locus sequence matrices comprised newly generated sequences and related sequences 

obtained from GenBank. Sequences were combined and aligned in Mega 6.0.5 (Tamura et al. 2013) 

and MAFFT multiple sequence alignment software version 7.215 (Katoh et al. 2019), and were 

manually improved when necessary. Phylogenetic analyses were made using maximum likelihood 

(ML), maximum parsimony (MP) and Bayesian inference (BI). 

ML was performed in RaxmlGUI v.1.3 (Silvestro & Michalak 2012) with 1000 thorough 

bootstrap replicates. A generalized time-reversible (GTR) for nucleotides was applied with a 

discrete gamma distribution (Silvestro & Michalak 2012). Rapid bootstrap analysis (Stamatakis 

2014) and a search for a best-scoring ML tree were applied (Silvestro & Michalak 2012). 

BI was performed with MrBayes v. 3.1.2 (Ronquist & Huelsenbeck 2003) and the best-fit 

model of sequences evolution was estimated with MrModeltest 2.2 (Nylander et al. 2004). Markov 

chain Monte Carlo sampling (MCMC) was used to determine the posterior probabilities (PP) 

(Rannala & Yang 1996, Zhaxybayeva et al. 2006). Six simultaneous Markov chains were run for 

1000000 to 5000000 generations and halted automatically when the standard deviation of split 

frequencies was less than 0.01. Trees were sampled every 1000th generation. The first 20% of trees 
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were discarded as the burn-in phase. The remaining trees were used to calculate the posterior 

probability (PP). 

 

Results &  discussion 

In this section, we introduce one new genus and nine new species from lesser-studied 

habitats, biodiversity rich tropical regions and under-explored regions, lesser studied habitats and 

from a fungi-rich host family (e.g. Rosaceae). Each section provides the status of the current 

research, and predictions for future species numbers.  

 

Biodiversity-rich, tr opical and under explored regions 

Biodiversity comprises three main components, ecosystem diversity, species diversity and 

genetic diversity (DeLong 1996). Smith et al. (2003) noted that the discovery of novel taxa is 

hampered by the fact that much of the worldôs biodiversity resides in developing countries that lack 

proper funding for taxonomic studies. However, the development of fungal diversity research in 

biodiversity-rich, Asian countries (such as China, India, Japan, Malaysia and Thailand) is 

remarkable in the last two decades (Hyde et al. 2020). Long term, organised studies in some 

regions in tropical countries, confirm higher fungal diversity than was expected (e.g. Northern 

Thailand fide Hyde et al. 2018). Nevertheless, in some biodiversity-rich countries such as Sri Lanka 

(Myers et al. 2000), the number of taxonomic studies are few, and thus, knowledge is poor. As an 

example, Wijayawardene et al. (2021d) suggested Sri Lanka may harbour more than 33,000 species 

(per new host: fungi ratio; 1:9.8 fide Hawksworth & Lücking 2017) but currently only ca. 3000 are 

known (Adikaram & Yakandawala 2020). Moreover, fungi associated with insects in Sri Lanka has 

never been documented, thus, a higher number of species is expected (Wijayawardene et al. 2021c). 

Hyde et al. (2020) emphasized the importance of experts for carrying out taxonomic studies and 

surveys. Some of these biodiversity-rich, developing countries lack taxonomists or working groups 

like other developed countries or even similar to India, Thailand and China (Hyde et al. 2020). This 

was accepted by Wijayawardene et al. (2021d), who showed that out of 1716 species originally 

described in Sri Lanka, 1511 were described by British mycologists prior to 1958. Studies which 

are supported by DNA sequence analyses, are also lacking in most of these tropical, developing 

countries thus, cryptic diversity is overlooked.  

Biodiversity rich areas have been recognized as important locations to discover fungi 

(Hawksworth 1991, Hawksworth & Lücking 2017, Hyde et al. 2020). The number of plants 

inhabiting fungi (i.e. host-fungi ratio) in tropical biodiversity rich areas may be higher than those 

currently known in other regions (Hawksworth & Lücking 2017). Several studies from biodiversity 

rich areas (South-Western China, India, Brazil, Sri Lanka) have revealed hundreds of novel species 

in the last decade (Luo et al. 2019, Rajeshkumar & Singh 2012, Rajeshkumar et al. 2019, 2021, 

Ferdinandez et al. 2021). These examples indicate that many new taxa will be discovered in such 

regions. However, it is essential to rely on DNA sequence-based species identification since some 

taxa could potentially represent other morphs of extant taxa (see Wijayawardene et al. 2021c).  

In this section, three new taxa are introduced from biodiversity rich areas and underexplored 

regions, namely one new genus, Uniappendiculata Tibpromma (typified by U. kunmingensis 

Tibpromma), and one new host and country record, Apiculospora spartii from South-Western 

China (Yunnan Province); one new species, Hermatomyces maharashtraense Rajeshkumar et al. 

from India.   

 

Apiculospora Wijayaw., Camporesi, A.J.L. Phillips & K.D. Hyde, Fungal Diversity 77: 42 (2016)  

Index Fungorum number: IF551761; Facesoffungi number: FoF 01425 

Notes ï Wijayawardene et al. (2016) introduced this genus with A. spartii Wijayaw. et al. 

from dead branches of Spartium junceum. Apiculospora was included in Leotiomycetes, genera 

incertae sedis by Ekanayaka et al. (2019), although Hyde et al. (2020) transferred Apiculospora to 

Rhytismatales genera incertae sedis based on phylogenetics. Karunarathna et al. (2021) introduced 

A. penniseti from dead leaves of Pennisetum purpureum. Apiculospora currently includes two 
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species (Index Fungorum 2021). Our new strain from Yunnan Province is morphologically and 

phylogenetically related to Apiculospora spartii(Figs 6, 7).Apiculospora species are currently 

reported from three hosts, Spartium junceum (Fabaceae; Italy), Pennisetum purpureum (Poaceae; 

Taiwan, China) and Yucca gigantea (Asparagaceae; mainland China). All these host genera have 

been reported with a large number of fungi (Spartium with 172 records; Pennisetum with 1891 

records; Yucca with 665 records) (Farr & Rossman 2021). Pennisetum contains 83 species and 

Yucca 49 species (worldflora.org.) and show cosmopolitan distribution. Spartium comprises only 

one species but it is reported worldwide (including Europe, Mediterranean, the middle east, tropical 

and temperate Asia, Africa, Australasia, USA, Central America and South America 

[https:/worldflora.org.; https://www.cabi.org]). We assume that many Apiculospora species are yet 

to be discovered since its members are not restricted to one host genus or family and are reported 

from temperate (Italy) and subtropical to tropical regions (Taiwan and mainland China).  

 

 
 

Figure 2 ï The best scoring RAxML tree with a final likelihood value of -11985.843083 for 

combined dataset of LSU and ITS sequence data. The tree is rooted with Dactylaria 

dimorphospora (CBS 256.70) and Calloria urticae (MFLU 18-0697). The matrix had 627 distinct 

alignment patterns with 18.04% undetermined characters and gaps. Estimated base frequencies 

were as follows: A = 0.238013, C = 0.236238, G = 0.285800, T = 0.239949; substitution rates: AC 

= 1.711489, AG = 2.120742, AT = 1.705688, CG = 0.816113, CT = 6.984196, GT = 1.000000; 

gamma distribution shape parameter Ŭ = 0.558240. The newly generated sequence is in blue. 

Bootstrap support values for ML equal to or greater than 60% and BYPP equal to or greater than 

0.90 are given above and below the nodes, respectively. 

 

Apiculospora spartii Wijayaw., W.J. Li, Camporesi, A.J.L. Phillips & K.D. Hyde 2016          Fig. 3 

Index Fungorum number: IF551762; Facesoffungi number: FoF 01426 
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Saprobic on dead leaves of Yucca gigantea. Sexual morph: Undetermined. Asexual morph: 

Conidiomata 125ï155 × 145ï175 ɛm, (x← = 137 × 161 ɛm, n = 5), immersed, solitary, scattered, 

unilocular, subglobose, black dots, masses of spores all over the leaf surfaces of the host. 

Conidiomata wall 15ï25 ɛm, composed of thick-walled, orange-brown to brown cells of textura 

angularis; inner cell layers thin-walled, almost reduced to a conidiogenesis region. Conidiophores 

reduced to conidiogenous cells. Conidiogenous cells 3ï10 × 1.5ï3ɛm, subcylindrical to ovoid, 

enteroblastic, with percurrent proliferation, hyaline, smooth-walled. Conidia 15ï25 × 5ï10 ɛm (x← = 

22.2 × 8.9 ɛm, n = 40), subcylindrical to ellipsoid, slightly curved, conical at apex, aseptate when 

immature and later become 1-septate, sometimes with a dark band at septum, sometimes 

constricted at septum, hyaline to pale brown when immature and later dark brown, guttulate, thick-

walled non-mucilaginous.  

Culture characteristics ï culture on PDA, colonies slow growing, circular, spreading, 

flattened, flossy, smooth with entire edge, brown; reverse brown.  

Material examined ï Mainland, China, Yunnan Province, Kunming Institute of Botany 

garden (Camellia garden), dead leaves of Yucca gigantea Lem. (Asparagaceae), 7 May 2020, S. 

Tibpromma, ST11 (HKAS 115529); living cultures KUMCC 21-0090. 

GenBank accession numbers ï LSU: MZ822226; ITS: MZ822228; SSU: MZ822225. 

Notes ï Our collection fits with the characteristics of Apiculospora in having subcylindrical 

to ellipsoid conidia with a dark band at septum (Wijayawardene et al. 2016, Ekanayaka et al. 2019, 

Karunarathna et al. 2021). In the phylogenetic tree, our collection clusters together with A. spartii 

(MFLU 15-3556, MFLU 18-1812, MFLU 18-1813) with high statistical support (Fig. 2). Our 

collection is similar to A. spartii but only conidia size is different (Wijayawardene et al. 2016). ITS 

base pair differences shown only 1 bp, which suggests that our collection is identical to A. spartii. 

Apiculospora spartii was isolated from dead branch of Spartium junceum from Italy 

(Wijayawardene et al. 2016, Ekanayaka et al. 2019). We introduce our new isolate, A. spartii as a 

new host record from Yucca gigantea and geographical record from China. 

 

Hermatomyces Speg., Anal. Mus. nac. B. Aires, Ser. 3 13: 445 (1910) [1911] 

Hermatomyces is typified by H. tucumanensis Speg. found on fallen rotten branches of 

Smilax campestris and Celtis sp. in Tucumán, Argentina. It was introduced by Spegazzini (1911) 

with key distinguishing features of sporodochial conidiomata and muriform, lenticular, hyaline or 

dematiaceous, monomorphic or dimorphic conidia. Currently, the genus is only known from 

asexual morph characters (Spegazzini 1911, Chang 1995, Leão-Ferreira et al. 2013, Koukol et al. 

2018, Tibpromma et al. 2016, 2018b, Hyde et al. 2019, Phukhamsakda et al. 2020). 

Hermatomycetaceae was introduced by Locquin (1984) and formalized by Hashimoto et al. (2017) 

based on distinctive characteristics, such as sporodochial conidiomata and two conidium types. 

Hermatomycetaceae was recently validated with robust phylogenetic data by Doilom et al. (2017) 

and Hashimoto et al. (2017) for a distinct clade of Hermatomyces species in the order Pleosporales, 

with Hermatomyces Speg. as the generic type. A collection of Hermatomyces from India is 

introduced as Hermatomyces maharashtraense sp. nov. based on morpho-molecular analyses.  

Currently, 25 species (including the new species in this study) are recognized in 

Hermatomyces (Koukol & Delgado 2019, Hyde et al. 2019, Nuankaew et al. 2019, Delgado et al. 

2020, Phukhamsakda et al. 2020, Ren et al. 2021). We expect more species from other understudied 

regions and even in the regions where the species are reported.  

 

Hermatomyces maharashtraense Rajeshkumar, Wijayaw., N. Ashtekar, S. Lad & G. Anand, sp. 

nov.                  Fig. 4 

Index Fungorum number: IF558559; Facesoffungi number: FoF 10419 

Etymology ï named after Maharashtra State, where this fungus is native. 

Holotype ï AMH 10303, on unidentified decaying wood  
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Figure 3 ï Apiculospora spartii (HKAS 115529, new host and geographical record).  

a Conidiomata on dead leaves of Yucca gigantea. b Longitudinal section of conidioma.  

c, d Different stages of developing conidia attach to conidiogenous cells. eïh Conidia. i, j Colony 

characteristics on PDA medium (14 days old culture). Scale bars: b, e, f = 20 ɛm, c, g, h = 5 ɛm,  

d = 10 ɛm. 

 

Mycelium mostly superficial or immersed, composed of a loose or compact network of 

repent, branched, septate, rough and thick-walled, pale to dark brown hyphae. Sexual morph: 

Undetermined. Asexual morph: Colonies on natural substrate forming sporodochial conidiomata, 
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subiculate, superficial, scattered, circular or oval, blackish brown, velvety. Conidiophores 

macronematous, mononematous, simple, straight or flexuous, septate, smooth, hyaline to pale 

brown, often corresponding to conidiogenous cells, 33 53 ɛm long, 5 10.5 ɛm wide. 

Conidiogenous cells monoblastic, integrated, terminal, determinate, cylindrical, smooth, hyaline. 

Conidia monomorphic, lenticular, thick-walled, globose or subglobose in front view, broadly 

ellipsoidal in lateral view, smooth, solitary, dry, muriform, divided longitudinally into two halves, 

constricted at both ends, occasionally slightly constricted at some septa, often carrying remnant of 

conidiogenous cell at base, 49 60 ɛm long, 35 55.5 ɛm wide. Conidia are bunched in a layer of 

hyaline globose or bubble-like basal cells of sporodochia, single or in chain, 20 27.5 ɛm diam.  

Culture characteristics ï Colonies on MEA at 25±2 ºC after 7 days, grey to grey-brown, 

15 25 mm diam., reverse dark brown to black. 

Material examined ï India, Maharashtra, Mulshi, on dead wood, 23 July 2018, Rajeshkumar 

& Sneha Lad, holotype AMH 10303; ex-type living culture NFCCI 4879; ibid., NFCCI 4880. 

GenBank accession numbers ï NFCCI 4879; LSU: MZ099917 ITS: MZ147016 tef1-Ŭ: 

MZ130659 rpb2: MZ130660. NFCCI 4880; LSU: MZ147042 ITS: MZ147019 tef1-Ŭ: MZ130661 

rpb2: MZ130662. 

Notes ï Hermatomyces maharashtraense is similar to H. trangensis in having a single type of 

lenticular conidia, globose or subglobose in front view and broadly ellipsoidal or oblong in lateral 

view, smooth-walled and sporulating profusely in culture. The conidial dimensions of H. 

maharashtraense are however, significantly larger than H. trangensis (49 60 Ĭ 35 55.5 ɛm vs. 

27.5 35 Ĭ 25 32.5 ɛm). Hermatomyces clematidis is dimorphic and differs from H. 

maharashtraense in its smaller, 30 45 Ĭ 24 31 ɛm conidia. Phylogeny of H. maharashtraense is 

based on ITS, LSU (not shown), and secondary barcode genes tef1-Ŭ and rpb2. Even though the 

ITS region poorly resolves Hermatomyces species, LSU and combined tef1-Ŭ and rpb2 analyses 

established an independent lineage of the new species closely allied to H. clematidis and H. 

trangensis (Fig. 5).  

 

Uniappendiculata Tibpromma, gen. nov. 

Index Fungorum Number: IF558615; Facesoffungi number: FoF 10421  

Etymology ï Referring to the single appendage conidia.  

Type species ï Uniappendiculata kunmingensis  

Saprobic dead stem of Acer palmatum. Sexual morph: Undetermined. Asexual morph: 

Conidiomata acervular, superficial, solitary, scattered, setae formed on cushions of brown to black. 

Conidiophores hyaline, simple or septate, branched, smooth-walled. Conidiogenous cells 

enteroblastic, phialidic, hyaline, smooth-walled, cylindrical, ellipsoidal. Conidia subcylindrical, 

slightly curved, obtuse at apex, multi-septate, sometimes constricted at septum, hyaline, guttulate, 

thick-walled, with one appendage at each end. 

Notes ï Sulcatisporaceae was introduced by Tanaka et al. (2015) to accommodate 

Magnicamarosporium, Neobambusicola and Sulcatispora in Pleosporales. Sexual morphs of 

Sulcatisporaceae are characterized by immersed to erumpent, subglobose to hemisphaerical 

ascomata, short ostiolar necks, trabeculate pseudoparaphyses, clavate, broadly fusiform ascospores 

with hyaline, septate and mucilaginous appendages (Liew et al. 2000, Tanaka et al. 2015). The 

asexual morph has pycnidial conidiomata with various conidial characteristics (Tanaka et al. 2015, 

Phukhamsakda et al. 2017, 2020, Rupcic et al. 2018). Phylogenetic analysis of ITS, tef1-Ŭ and LSU 

sequence data indicates that one new collection from Yunnan, China, is a distinct genus in 

Sulcatisporaceae, which forms a clade sister to Pseudobambusicola (Fig. 6). However, 

Pseudobambusicola forms micro and macroconidia but our new genus forms only macroconidia. 

Based on morphology show macroconidia of Pseudobambusicola in having fusoid-ellipsoid, 

prominently guttulate, hyaline, smooth, 0ï3-septate which differ from our new genus (Rupcic et al. 

2018). A comparison of ITS, LSU and tef1-Ŭ gene regions indicate 50 bp (ITS), 12 bp (LSU), 52 bp 

(tef1-Ŭ) differences between the type species of Pseudobambusicola (BCC 79462) with our new 
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genus. Hence, the new genus, Uniappendiculata is herein introduced. Uniappendiculata can be 

distinguished from other members in Sulcatisporaceae by subcylindrical, multi-septate, hyaline 

conidia with one appendage at each end. 

Acer species are widely grown as ornamental plants and reported with numerous fungi 

(Sutton 1980, Nag Raj 1993, Farr & Rossman 2021). Currently, 367 records of microfungi 

inhabiting Acer have been reported from China (Farr & Rossman 2021). However, we predict that a 

large number of novel taxa are yet to be discovered from Acer species in South-Western China.   

 

 
 

Figure 4 ï Hermatomyces maharashtraense (AMH 10303, holotype). aïc Sporodochial 

conidiomata (c inset conidia front view). d Conidia with hyaline globose basal cells. eïi Mature 

conidia front view with basal attachment. Scale bars = 10 ɛm. 
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Figure 5 ï The phylogram was generated from RAxML analysis based on a combined tef1-Ŭ and 

rpb2 sequence data for the genus Hermatomyces (Hermatomycetaceae) with a final likelihood 

value of -4508.434349. The matrix had 285 distinct alignment patterns with 1.50% undetermined 

characters and gaps. Estimated base frequencies were as follows: A = 0.265347, C = 0.277374, G = 

0.244731, T = 0.212548; substitution rates: AC = 0.758148, AG = 5.092386, AT = 0.713346, CG = 

0.713346, CT = 11.538352, GT = 1.000000; gamma distribution shape parameter Ŭ = 2.403317. 

Bootstrap support values for ML greater than or equal to 56% are given above the nodes. The tree 

is rooted to Aquasubmersa japonica (KT 2862, KT 2863). The new taxon is shown in bold and 

blue. 
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Figure 6 ï The best scoring RAxML tree with a final likelihood value of -9124.516643 for 

combined dataset of LSU, tef1-Ŭ and ITS sequence data. The tree is rooted with Montagnula aloes 

(CBS 132531) and Didymosphaeria rubi-ulmifolii (MFLUCC 14-0024). The matrix had 547 

distinct alignment patterns with 24.64% undetermined characters and gaps. Estimated base 

frequencies were as follows: A = 0.228527, C = 0.263570, G = 0.278846, T = 0.229057; 

substitution rates: AC = 1.094587, AG = 1.973297, AT = 1.123227, CG = 0.720850, CT = 

5.866173, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.165842. The newly generated 

sequence is in blue. Bootstrap support values for ML equal to or greater than 60% and BYPP equal 

to or greater than 0.90 are given above and below the nodes, respectively. 

 

Uniappendiculata kunmingensis Tibpromma, sp. nov.           Fig. 7 

Index Fungorum number: IF558616; Facesoffungi number: FoF 10422 

Etymology ï Named after Kunming, from where the species was first collected. 

Holotype ï HKAS 115530 

Saprobic on dead stem of Acer palmatum. Sexual morph: Undetermined. Asexual morph: 

Conidiomata acervuli, superficial, solitary, scattered, setae formed on cushions of brown to black, 

masses of spores all over the dead stem surfaces of the host. Conidiophores 5ï20 × 1ï3 ɛm (x← = 
16.35 × 2.14 ɛm, n = 40), hyaline, simple or septate, branched, smooth-walled. Conidiogenous cells 

3ï8 × 1ï3 ɛm (x← = 5.35 × 2.12 ɛm, n = 40), enteroblastic, phialidic, produce only one spore each 

conidiogenous cells, hyaline, smooth-walled, cylindrical, ellipsoidal, sometimes extending to form 

new conidiogenous loci (percurrent). Conidia 20ï35 × 2.5ï5 ɛm (x← = 13.94 × 3.85 ɛm, n = 40), 
subcylindrical, slightly curved, obtuse at apex, 3ï7-septate, sometimes constricted at septum, 

hyaline, guttulate, thick-walled, with one appendage at each end, 4ï10 ɛm long and without 

mucilaginous.  

Material examined ï China, Yunnan Province, Kunming Institute of Botany garden, dead 

stem of Acer palmatum Thunb. (Sapindaceae), 25 May 2020, S. Tibpromma, ST57 (HKAS 115530, 


