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Abstract

Fungi are vital functinal members of the biosphere, playing a crucial role in sustaining
ecosystems by maintaining the nutrient balance. Many studies have verified the abundance of fungi
acrossall-naturalecosystems and habitats, such as in forests,-Wwagdr (including bothlentic or
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lotic), marine environments and deserts. With the focus previously on temperate regions and to a
lesser extent biodiversity hotsgpthe fungi in other areas remain overlooked. Therefore, it is
imperative for mycologists to focus on taxa fronegse lesstudied habitats, those dwelling on a

vast number of hosts, and fungi thateoast with other life formsMolecular tools have been vital

for species identification, in phylogeny, and linking sexual and asexual madeinsification of

taxa basd 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; howdwey 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 géhusappendiculatalibpromma, six new species
(Caprettia lichexanthotrich@ptroat & M.F. SouzaHermatomyces maharashtraeriRajeshkumar

et al.,Lichenoconium hawksworthiilakus et al.Phaeobotryon spiraeake.X. Zhang & X.L. Fan
Rachicladosporium ariduni. Selbmann & C. Coleine antUniappendiculata kunmingensis
Tibprommg and one aw host and country recor@piculospora spartiiWijayaw. et al). The

paper discusses the biodiversity rich areas of S@igktern China, South America and India, {ess
studied habitatgrock inhabiting fungi, lichens with conidiomata and lichenicolousgifyrand
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 sectenpdifies the status of the current research in that
genus and future work that is needed.

Keywords i 7 new taxa Ascomycotd DNA sequences fungal diversityi habitati life modesi
phylogenyi taxonomy

Introduction

Predicting thenumber of species in the KingdoRungi is one of the many challenges of
mycologists. Different studies have addressed this subject using different techirgdeset al.
201§. Several studies have questionetendSthdtare e ar
being followed in order to discover novel tajkdyde 2001, Jeewon & Hyde 2007, Hawksworth &
Lucking 2017, Hyde et al. 2020An estimated 20% of taxa reproduce asexually, and are reported
as asexually typified or as pleomorphic spe¢&$jayawardene et al. 202)LcThus, based on the
predictions oHawksworth &Licking (2017 only 4% to 6.8%of estimated asexually reproducing
species are presently know(Fig. 1). However, currently ca. 3653 genefaa. 30,000
morphological specig¢sare knowm from asexual reproductio(il388 coelomycetes and 2265
hyphomycetesin their life cycle, while 687 genera are pleomorp{865 coelomycetous; 378
hyphomycetous and four genera show both coelomycetous and hyphomycetous) morphs
(Wijayawardene et al. 202)Lb

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 liswdfenew taxde.g. aquatic
fungi fide Luo et al. 2019, Dong et al. 2020, lichenicolous thaa Diederich et al. 2018, Baldrian
et al. 202). Hyde et al.(2018 demonstrated that up to 96% of fungi newly isolated in northern
Thailand might be new to smice, supporting the predictions of Hawkswdf91) that many of
the undiscovered taxa occur in the tropics. Hawksworth & Luci@0d7) 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 publicationge.g. species complexes @olletotrichum Phyllostictaand Trichoderma fide
Dammet al. 2009,Jayawardena et al. 2016, Norphanphoun et &0 Bhunjun et al. 2021Cai &
Druzhinina 2021 We have observed that many new taxa have been introduced frorrifingi
host genera/ familiesuch asArecaceagClematis Eucalyptus Rosa Salix Tilia) during the last
decadge.g. Wanasinghe et al. 284 for fungi onRosaceageTibpromma et al. 2018a for fungi on
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PandanaceaeCrous et al. 2019 for fungi dBucalyptus Mapooket al. 2020 fungi on Siam weed;
Phukhamsakda et al. 2020 for fungi@lematis.

This study, introduces a new genus and six neecisp from: 1. Biodiversity rich,
understudied region@.e. from South Western China, South America, and )n@alesser studied
habitatsi e.g. lichens with conidiomata, lichenicolous taxa and rock inhabiting taxa, &muhg:
rich, geographically widspread hostgand their families Furthermore, cryptic species of
DiaportheNitschke are discussed since they could comprise numerous undescribed new species.

Estimated species as in Hawksworth & Liicking (2017)

22M 3.8M

20% produce asexually as in Wijayawardene et al. 2021c

440,000 760,000

A 4

Number of species to be discovered (currently only ca. 30,000 are known as in Wijayawardene et al. 2021c)

410,000 (93.2%) 730,000 (96%)

Figure 17 Estimated species number and numbers of speciesdisdmvered.
Materials & Methods

Sample collecting and incubating

Living plant material with diseadéke symptoms(for collecting pathogensand dead plant
material were randomly collected from different countries or reg{aes Antarctica, Bolivia,
Brazil, China [Beijing and Yunnan Province], and Ijdidate, 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 cteodneg sterile distilled water

Isolation, examination and maintenance ofspecimens andcultures

Single spore isolation methodas used to isolate the fungu&€homnunti et al. 2071
Conidiomata were sectioned with a razor blade, and the centrum tigsstaning 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 overniglat room temperature. The germinated spores were
transferred to potato dextrose ag@DA). The dry specimens were deposited at Akethwn
fungaria of the respective countries, and the cultures were deposited at the culture collections in the
respective ountries.

Morphological characteristiosere captured with a digital came(Blikon 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 eapphages of
macremorphological characters.

Squash mount preparationsere used to determine micromorphologgonidiophores,
conidiogenous cells, conidiéSutton 198D Freehand sections were made to observe the shape of
conidiomata and cell arrangemenf 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 cobined in Adobe Photoshop version C@&lobe Systems Inc., United States
Morphological characteristics were measured using Tar(Rpftnage Frame Work version 0.9.7.

DNA extraction, PCR andsequencing

Genomic DNA was extracted from fresh mycelia gnoan PDA at 2527°C using the
Biospin Fungus Genomic DNA Extraction KBioFlux®, Hangzhou, and P.R. Chjnaccording to
the manufacturero6s i n &etl-U and tpb2ogeres were SutdplifiedSbg U ,
polymerase chain reactiqRCR) using LROR/LR5, NS1/NS4 and ITS5/ITS4 primers, respectively
(Table 3. PCR products were sequenced by Shanghai Sangon Biological Engineering Technology
& Services Co(Shanghai, P.R. [ina). Newly generated sequences were deposited in GenBank.

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

Gene region Primers Thermal cycles Reference
ITS ITS5/1TS4 (95°C: 30 s, 55°C50 s, White et al (1990
72°C: 90 ¥ x 35 cycles
LSU LROR/ LR5 (95°C: 30 s, 55°C50 s, Vilgalys et al.(1990,
72°C: 90 $x 35 cycles Rehner& Samuelg1994)
SSuU NS1/ NS4 (95°C: 30 s, 55°C50 s, White et al.(1990
72°C: 90 ¥ x 35 cycles
tef1-U EF1-983F/ EF12218R  (94°C: 45 s, 56°C50 s, Rehner(200)
72°C: 60 $x 40
rpb2 RPB25F/ RPB27cR (Touch up PCR50°C: 30 s, Liu et d. (1999

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

Phylogeneticanalyses

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 pased newly generated sequences and related sequences
obtained from GenBank. Sequences were combined and aligned in Megd &rfusa et al. 2013
and MAFFT multiple sequence alignment software version 7(R&foh et al. 2019 and were
manually improvd when necessary. Phylogenetic analyses were made using maximum likelihood
(ML), maximum parsimongMP) and Bayesian inferen¢8l).

ML was performed in RaxmIGUI v.1.8Silvestro & Michalak 201p with 1000 thorough
bootstrap replicates. A generalized timewersible (GTR) for nucleotides was applied with a
discrete gamma distributio(Bilvestro & Michalak 2012 Rapid bootstrap analys{Stamatakis
2014 and a search for a bestoring ML tree were appligdilvestro & Michalak 201p

Bl was performed witiMrBayes v. 3.1.ZRonquist & Huelsenbeck 20pand the besfit
model of sequences evolution was estimated with MrModeltegtNglander et al. 2004 Markov
chain Monte Carlo samplingMCMC) was used to determine the posterior probabili{ieB)
(Rannala& Yang 1996, Zhaxybayevat 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 generatiiost 20 of trees
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were discarded as the bum phase. The remaining trees were used to calculate the posterior
probability (PP).

Results& discussion

In this section, we introducene new genus and nine new spediesn lesserstudied
habitats, biodivesity rich tropical regions and undekplored regions, lesser studied habitats and
from a fungirich host family (e.g. Rosaceaep 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 199%. Smith et al.(2003 noted that the discovery of novel taxa is
hampered by the fact that muchofth@ r | dds bi odi versity resides
proper funding for taxonomic studies. However, the development of fungal diversity research in
biodiversityrich, Asian countries(such as China, India, JapaMalaysia and Thailang is
remarkdle in the last two decaddslyde et al. 2020 Long term, organised studies in some
regions in tropical countries, confirm higher fungal diversity than was expéetgd Northern
Thailandfide Hyde et al. 2018 Nevertheless, in some biodiversitgh cauntries such as Sri Lanka
(Myers et al. 200)) the number of taxonomic studies are few, and thus, knowledge is poor. As an
example, Wijayawardene et §0219 suggested Sri Lanka may harbour more than 33,000 species
(per new host: fungi ratio; 1:9f&le Hawksworth & Licking 201ybut currently only ca. 3000 are
known (Adikaram & Yakandawala 2020Moreover, fungi associated with insects in Sri Lanka has
never been documented, thus, a higher number of species is eXpégagdwardene et al. 202)L.c
Hyde et al. (2020 emphasized the importance of experts for carrying out taxonomic studies and
surveys. Some of these biodiversitgh, developing countries lack taxonomists or working groups
like other developed countries or even similar to India, ThailaddGhina(Hyde et al. 2020 This
was accepted by Wijayawardene et (20219, 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 lgsas, 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 & Licking 2017, Hyde et @2@. The number of plants
inhabiting fungi(i.e. hostfungi ratig) in tropical biodiversity rich areas may be higher than those
currently known in other regior(lawksworth & Liicking 201y Several studies from biodiversity
rich areagSouthWestern Chinalndia, Brazil, Sri Lankphave revealed hundreds of novel species
in the last decad@.uo et al. 2019, Rajeshkumar & Singh 2012, Rajeshkumar et al. 2019, 2021,
Ferdinandez et al. 20R1These examples indicate that many new taxa will be discoveredhn suc
regions. However, it is essential to rely on DNA sequérased species identification since some
taxa could potentially represent other morphs of extant(see@aWijayawardene et al. 2021c

In this sectionthreenew taxa are introduced from biodisgy rich areas and underexplored
regions, namely one new genusniappendiculataTibpromma (typified by U. kunmingensis
Tibprommg, and one new host and country recofgbiculospora spartiifrom SouthWestern
China (Yunnan Provincg one new speciesjermatomyces maharashtraen&ajeshkumar et al.
from India.

ApiculosporaWijayaw., Camporesi, AlL. Phillips & K.D. Hyde, Fungal Diversity 7742 (2016
Index Fungorum numbel551761; Facesoffungi numberofF01425
Notesi Wijayawardene et a2016 introduced this genus witA. spartii Wijayaw. et al
from dead branches @partium junceumApiculosporawas included inLeotiomycetesgenera
incertae sediby Ekanayaka et a{2019, although Hyde et a{2020 transferredApiculosporato
Rhytismatalegieneraincertae sedivased on phylogenetickarunarathna et a(2021) introduced
A. pennisetifrom dead leaves oPennisetum purpureunApiculosporacurrently includes two
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species(index Fungorum 2021 Our new st r Rrovinceif s omo rYpuhmnhama in d
phyl ogeneti cApi ¢u lrepardetiregqcks7).Apiculosporaspecies are currently
reported from three hostSpartium junceunfFabaceag Italy), Pennisetum purpureuifiPoaceae

Taiwan, ChinaandYucca gigantegAsparagaceaemainlandChing. All these host genera have

been reported with a large number of fufgpartiumwith 172 recordsPennisetunmwith 1891

records Yuccawith 665 records (Farr & Rossman 2031 Pennisetuncontains 83 species and
Yucca49 speciegworldflora.org) and show cosmopolitan distributiorfspartiumcomprises only

one species but it is reported worldwi@ecluding Europe, Mediterranean, the middle east, tropical

and temperate Asia, Africa, Austagsia, USA, Central Americaand South America
[https:/worldfloraorg.; https://www.cabi.org] We assume that mamypiculosporaspecies are yet

to be discovered since its members are not restricted to one host genus or family and are reported
from temperatéltaly) and subtropical to tropical regio(iBaiwan and maintad China.

97/-| Bisporella citrina HMAS 275571
99/ |iBispore/Ia shangrilana HKAS 90655a

96/0.98
Bisporella shangrilana HKAS 90655b
— Bisporella citrina CBS 139.62
e Bisporella montana HMAS 275566
Orbiliopsis callistea PDD97932
Calycina marina TROM:F26093
100/1.00 [ Bisporella discedens MFLU 18-2673
99/100‘ — Bisporella discedens MFLU 18-0691
Bisporella sulfurina G.M. 2015-10-23.6
l Calycellina populina CBS 247.62
Calycina herbarum KUS-F51458
100/0.91 gg/1.0o|APIculospora spartii KUMCC 21-0090
‘ Apiculospora spartii MFLU 15-3556
87/1.00 }Apiculospora spartii MFLU 18-1812
Apiculospora spartii MFLU 18-1813
| Apiculospora penniseti NCYUCC 19-0363
100/1.00 Chalara clidemiae CPC 26423
100/1.00/ [61/0.92 Chalara clidemiae CBS 141319
[ Porodiplodia vitis CBS 144634

99/1.00 |

77/0.95 |

10811.00 100/1.00 | [10011.00" Porodiplodia livistonae CPC 32154
Chalara africana OC0018
Chalara cylindrosperma CBS 658.79
Allophylaria subliciformis R.M. 2374
100/1.00 [~ Bloxamia cyatheicola VIC 42460
= 100/1.00 | Bloxamia cyatheicola VIC 42563
1 100/1.00 [ Zymochalara cyatheae CPC 24665
(NOG/E00R) L Zymochalara lygodii CPC 24699
85/1.0d Triposporium cycadicola CBS 137968
1 [ Phialina lachnobrachyoides KUS-F52576
84/0.99 ﬁ Scleropezicula alnicola CBS 200.46
64/0.93—— calycellina punctata Cantrell GA18
100/1.00 [ Dactylaria dimorphospora CBS 256.70
Calloria urticae MFLU 18-0697 Outgroup

0.03

Figu r 27 The best scoring RAXML tree with a final likelihood value -41985843083 for
combined dataset of LSU and ITS sequence .ddtee tree is rooted withDactylaria
dimorphosporgCBS 25670) and Calloria urticae (MFLU 18-0697). The matrix had 627 distinct
alignment patterns with 184% undetermined characters and gaistimated base frequencies
were as follows: A= 0.238013, C=0.236238, G= 0.285800, T= 0.239949; substitution rates: AC
= 1711489, AG= 2.120742, AT= 1.705688, CG= 0.816113, CT= 6.984196, GT= 1.000000;
gamma distribution shape parametér 0.558240 The newly generated sequence is in blue
Bootstrap support values for ML equal to or greater th&s &0d BYPP equal to or greater than
0.90 are given abova nleklow the nodes, respectively

Apiculospora spartiiWijayaw., W.J. Li, Camporesi, A.J.L. Phillips & K.D. Hyde 2016 Fig. 3
Index Fungorum numbetF551762 Facesoffungi number: Fd1426

1191



Saprobicon dead leaves ofucca giganteaSexualmorph UndeterminedAsexual morph
Conidiomatal25 155 x 145175em, (x.= 137 x 161em, n=5), immersed, solitary, scattered,
unilocular, subglobose, black dots, masses of spores all over the leaf surfaces of .the host
Conidiomata wall15i 25 em, composed of thickvalled, orangédrown to brown cells ofextura
angularis; inner cell layers thiwalled, almost reduced to a conidiogenesis regimmidiophores
reduced to conidiogenous cellSonidiogenous cell8i 10 x 15i 3 e, subcylindrical to ovoid,
enteroblastic, with percurrent proliferation, hyaline, smasdiied Conidia 15125 x 51 0 m &=
22.2 x 89 em, n= 40), subcylindrical to ellipsoid, slightly curved, conical at apex, aseptate when
immature and later become-séptate, sometimes with a dark band at septum, sometimes
constricted at septum, hyaline to palevanovhen immaturand later dark brown, guttulate, thick
wallednon-mucilaginous

Culture characteristic§ culture on PDA, colonies slovgrowing, circular, spreading,
flattened, flossy, smooth with entire edge, brown; reverse brown

Material examinedi Ma i n | @hmal ,Yunnan Province, Kunming Institute of Botany
garden(Camelliagarder), dead leaves ofucca giganted.em. (Asparagaceag 7 May 2020, S.
Tibpromma, ST1IHKAS 115529; living cultures KUMCC 210090.

GenBank accession numbérESU: MZ822226 ITS: MZ822228; SSU: MZ822225.

Notesi Our collection fits with the characteristics Apiculosporain havingsubcylindrical
to ellipsoid conidia with a dark band at sept(Wijayawardene et aR016, Ekanayaka et.&019,
Karunarathna et aR021). In the phylogenetic tree, our collectiariustes together withA. spartii
(MFLU 15-3556, MFLU 181812, MFLU 181813 with high statistical supportFig. 2). Our
collection is similar toA. spartiibut only conidia size is differeiftVijayawardene et a016. ITS
base pair differences shown only 1 bp, which suggests that our collection is idenficabtartii
Apiculospora spartii was isolated from dead branch @partium junceumfrom lItaly
(Wijayawardene et aR016, Ekanayaka et al. 201®e introduce or new isolateA. spartiias a
new host record frorifucca giganteand geographical record from China.

HermatomycesSpeg., Anal. Mus. nac. B. Aires, Ser. 3 13: 44%10 [1911]

Hermatomycess typified by H. tucumanensisSpeg. found on fallen rotten Imehes of
Smilax campestriand Celtis sp. in TucumanArgentina. ltwas introduced by Spegazzif1i911)
with key distinguishing features gporodochial conidiomata and muriform, lenticular, hyaline or
dematiaceous, monomorphic or dimorphic conidia. Ctgrerthe genus is only known from
asexual morph charactefSpegazzini 1911, Chang 1995, Le@erreira et al. 2013, Koukol et al.
2018, Tibpromma et al. 2016, 2018b, Hyde et al. 2019, Phukhamsakda et a). 2020
Hermatomycetaceasas introduced by Locquifl984) and formalized by Hashimoto et §2017)
based on distinctive characteristics, such as sporodochial conidiomata and two conidium types.
Hermatomycetaceawas recently validated with robust phylogenetic data by Doilom €2@L7)
and Hashimoto etl.a(2017) for a distinct clade dHermatomycespecies in the ordétleosporales
with HermatomycesSpeg. as the generic type. A collection Kérmatomycedrom India is
introduced aslermatomyces maharashtraersge nov. based on morpimaolecular analyses

Currently, 25 specieqincluding the new species in this stlidgre recognized in
Hermatomyceg¢Koukol & Delgado2019,Hyde et al. 2019Nuankaew et al. 2019, Delgado et al.
2020, Phukhamsakda et al. 2020, Ren et al. R@2& expect more species fromer understudied
regions and even in the regions where the species are reported.

Hermatomyces maharashtraendeajeshkumar, Wijayaw., N. Ashtekar, S. Lad & G. Anasyl,
nov. Fig. 4
Index Fungorummumber IF558559 Facesoffungi number:dF 10419
Etymologyi named after Maharashtra State, where this fungus is native.
Holotypei AMH 10303, on unidentified decaying wood
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Figure 3 T Apiculospora spartii (HKAS 115529, new host and geographical regord
a Conidiomata on dead leaves W¥lcca gigantea b Longitudinal section of conidioma
c, d Different stages of developing conidia attach to conidiogenous edtisConidia i, j Colony
characteristics on PDA mediu(@4 days old cultune Scale barsb, e, f=20em, ¢, g, h=5¢em,
d=10em.

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

repent, branched, septate, rough and thieked, pale to dark brown hypha8exual morph
Undetermined Asexual morph Colonies on naturadubstrate forming sporodochial conidiomata,
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subiculate, superficial, scattered, circular or oval, blackish brown, vel@wynidiophores
macronematous, mononematous, simple, straight or flexuous, septate, smooth, hyaline to pale
brown, often corresponding o coni di ogenous cell s, 33 53
Conidiogenous cellsnonoblastic, integrated, terminal, determinate, cylindrical, smooth, hyaline.
Conidia monomorphic, lenticular, thiekwalled, globose or subglobose in front view, broadly
ellipsoidd 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

conidi ogenous cel |l at b as eCondla%re 6uhchednm allagend , 3!

hyaline globose or bubblei ke basal cells of sporodochia, s
Culture characteristicé Colonies on MEA at 25+2 °C after 7 days, grey to dyeywn,

15 25 mm diam., reWerse dark brown to bl a

Material examined India, Maharashtra, Mulshi, on dead wood, 23 July 2018, Rajeshkumar
& Sneha LadholotypeAMH 10303; extype living culture NFCCI 4879bid., NFCCI 4880.

GenBank accession numbeisNFCCI 4879; LSU:MZ099917 ITS: MZ147016 tefl-U
MZ130659rpb2 MZ130660 NFCCI 4880; LSUMZ147042ITS: MZ147019tef1-U MZ130661
rpb2: MZ130662

Notesi Hermatomyces maharashtraenseimilar toH. trangensisn having a single type of
lenticular conidia, globose or subglobose in front view and broeltipsoidal or oblong in lateral
view, smoothwalled and sporulating profusely in culture. The conidial dimensiondH.of

maharashtraensare however, significantly larger thah trangensis(4 9 6 0 I 35 55.5
27.5 35 I )2 HlerrBa2omykes clentidis is dimorphic and differs fromH.
maharashtraense n it s small er, 30 45 | H2vkhafaghtraenss c 0 n i

based on ITS, LSWnot shown, and secondary barcode getefd-Uandrpb2. Even though the
ITS region poorly resolveblermaomycesspecies, LSU and combineefl-U and rpb2 analyses
established an independent lineage of the new species closely allléd dematidisand H.
trangensigFig. 5).

UniappendiculataTibpromma, gen. nov.
Index Fungorum NumbelF558615 Facesoffugi number: FoF 10421
Etymologyi Referring to thesingle appendage conidia
Type species Uniappendiculat&kunmingensis
Saprobic dead stem ofAcer palmatum Sexual morphUndetermined Asexual morph

Conidiomataacervular, superficial, solitary, scattd, setae formed on cushions of brown to hlack
Conidiophores hyaline, simple or septate, branched, smawtlied Conidiogenous cells
enteroblastic, phialidic, hyaline, smoetralled, cylindrical, ellipsoidal Conidia subcylindrical,
slightly curved, ohise at apex, mulseptate, sometimes constricted at septum, hyaline, guttulate,
thick-walled, with one appendage at each.end

Notes T Sulcatisporaceaewas introduced by Tanaka et. aR015 to accommodate

Magnicamarosporium Neobambusicolaand Sulcatispoa in Pleosporales Sexual morphs of
Sulcatisporaceaeare characterized by immersed to erumpent, subglobose to hemisphaerical
ascomata, short ostiolar necks, trabeculate pseudoparaphyses, clavate, broadly fusiform ascospores
with hyaline, septate and mudajlaous appendagdkiew et al 2000, Tanaka et ak015. The

asexual morph hasycnidial conidiomata with various conidial characteris(itanaka et al2015,
Phukhamsakda et.&017,2020, Rupcic et ak018. Phylogenetic analysis of IT&fl-Uand LSU

sequencedata indicates that one new collection from Yunnan, China, is a distinct genus in
Sulcatisporaceae which forms a clade sister t&®seudobambusicolaFig. 6). However,
Pseudobambusicoltorms micro and macroconidia but our new genus forms ordgratonidia.
Based on morphology show macroconidia RPdeudobambusicolan having fusoidellipsoid,
prominently guttulate, hyaline, smootli,3septate which differ from our new gengRupcic et al.
2018. A comparison of ITS, LSU anefl-Ugene regions indicate 50 KF'S), 12 bp(LSU), 52 bp
(tef1-U) differences between the type speciePetudobambusicoléBCC 79462 with our new
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genus.He nc e, t h e Uniappendicglaars therein introducedUniappendiculatacan be
distinguished fom other members iSulcatisporaceady subcylindrical, multiseptate, 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 20Zlurently, 367 records of microfungi
inhabitingAcerhave been reported from Chiffearr & Rossman 2031However, we predict that a
large number of novel taxa are yet to be discovered Aoenspecies in SoutkVestern China.

Figure 4 7 Hermatomyces nh@arashtraense(AMH 10303, holotyp® a ¢ Sporodochial
conidiomata(c inset conidia front vieyv d Conidia with hyaline globose basal celléi Bature
conidia front view with basal attachmeStc al e bars = 10 & m.
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Hermatomyces sphaericus CCF 5914
100, Hermatomyces sphaericus KZP 462
Hermatomyces sphaericus CCF 5901
? Hermatomyces biconisporus KUMCC 17- 0183
73| Hermatomyces saikhuensis MFLUCC 16 - 0267
100 75| Hermatomyces saikhuensis MFLUCC 16 - 0266
Hermatomyces tectonae MFLUCC 14 - 1140
Hermatomyces indicus MFLUCC 14 - 1144
? Hermatomyces indicus MFLUCC 14 - 1143
Hermatomyces indicus MFLUCC 14 - 1145
77 Hermatomyces bauhiniae MFLUCC 18 - 1381
- 76 Hermatomyces megaspores CCF 5897
Hermatomyces jinghaensis HKAS 11 - 2167
Hermatomyces pandanicola MFLUCC 16 - 0251
Hermatomyces amphisporus CBS 14 - 6611
Hermatomyces turbinatus HKAS 11 - 2724
77— Hermatomyces nabanheensis KUMCC 16 - 0149
Hermatomyces bifurcatus CCF 5900
100! Hermatomyces bifurcatus CCF 5901
100 Hermatomyces trangensis BCC 80742
100 | Hermatomyces trangensis BCC 80741
56 Hermatomyces clematidis MFLUCC 17 - 2085
Hermatomyces maharashtraense NFCCI 4879
100! Hermatomyces maharashtraense NFCCI 4880
1L 98  Hermatomyces sphaericoides CCF 5895
82\ 94| L Hermatomyces sphaericoides CCF 5908
99| Hermatomyces constrictus CCF 5904
L Hermatomyces verrucosus CCF 5903
= L Hermatomyces iriomotensis KH 361
99 Hermatomyces krabiensis MFLUCC 16 - 2817
4[ Hermatomyces tucumanensis CCF 5913
94! Hermatomyces tucumanensis CCF 5915
_[ Hermatomyces reticulatus CCF 5905
91! Hermatomyces subiculosa MFLUCC 15 - 0843

10

Hermatomycetaceae

=]
001

Figure 51 The phylogram was generatetrh RAXML analysis based on a combirtedil-U and

rpb2 sequence data for the gendermatomycegHermatomycetaceaewith a final likelihood

value 0f-4508.434349. The matrix had 285 distinct alignment patterns with 1.50% undetermined
characters and gagdsstimated base frequencies were as follows: 3265347, G- 0.277374, G-
0.244731, T= 0.212548; substitution rates: A€0.758148, AG=5.092386, AT=0.713346, CG
0.713346, CT= 11.538352, GT= 1.000000; gamma distribution shape paraméter2.40337.
Bootstrap support values for ML greater than or equal to 56% are given above the nodes. The tree
is rooted toAquasubmersgaponica (KT 2862, KT 2863. The new taxon is shown in bold and

blue.
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Figure 6 T The best scoring RAXML tree with a final likebod value 0f-9124.516643 for
combined dataset of LStefl-Uand ITS sequence data. The tree is rooted Mithtagnulaaloes

(CBS 13253} and Didymosphaeria rubulmifolii (MFLUCC 140024). The matrix had 547
distinct alignment patterns with 24.64% undetermined characters and gaps. Estimated base
frequencies wereas 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 s
sequences 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 kunmingensigibpromma.sp. nov. Fig. 7

Index Fungorummumber IF558616 Facesoffungi number: FoF 10422

Etymologyi Named after Kunming, from where thpecies was first collected

Holotypei HKAS 115530

Saprobicon dead stem oficer palmatumSexual morphUndetermined Asexual morph
Conidiomataacervuli, superficialsolitary, scattered, setae formed on cushions of brown to black,
masses of spores all over the dead stem surfaces of theCbagtiophoressi 20 x I3 me(x.=

16.35 x 21 4 m,s1= 40), hyaline, simple or septate, branched, smoahed Conidiogenousaells
38 x '3 me(x.=5.35 x 21 2 m,an = 40), enteroblastic, phialidic, produce only one spore each

conidiogenous cells, hyaline, smoatfalled, cylindrical, ellipsoidal, sometimes extending to form
new conidiogenous lodgpercurrent Conidia 20i 35 x 2515 mex.= 1394 x 38 5 m,en = 40),
subcylindrical, slightly curved, obtuse at apeX,7-3eptate, sometimes constricted at septum,
hyaline, guttulate, thickvalled, with one appendage at each eridl @ m dong and without
mucilaginous

Material examied i China, Yunnan Province, Kunming Institute of Botany garden, dead
stem ofAcer palmatunThunh (Sapindacege25 May 2020, S. Tibpromma, STEHKAS 115530,
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