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Abstract

Monocotyledons are one of the important groupl flowering plants that include
approximately 60,000 species with economically important crops including co¢@mabs
nuciferg, pineapplg/Ananas comosiisand rice(Oryza sativa Studies on these hosts are mainly
focused on pathogenic fungi; only &w saprobic species have been reported. This study
investigated the saprobic ascomycetes associated with coconut, pineapple, and rice in southern
China and northern Thailand. Approximately 200 specimens were collected, and 100 fungal strains
were isolatedand identified to 77 species based on phylogenetic approaches and morphological
characteristics. Among the 77 species, 29, 38, and 12 were found on coconut, pineapple, and rice,
respectively, distributed iDothideomycetegltl), Eurotiomycetegone), andSordariomycete$35).
Pseudomycoleptodiscudseudosaprodesmium Pseudosetoseptofaeudostriatosphaeriaand
Pseudoteichosporare introduced as new genera ahothostomella cocojsApiospora ananas
Chromolaenicola ananasiEpicoccum yunnanensigxserohium ananas Hypoxylon cocois
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Lasiodiplodia ananasi Muyocopron chiangraienseMyrmecridium yunnanenseOccultitheca
ananasj Periconia chiangraiensjs Placidiopsis ananasi Pseudomycoleptodiscus ananas
Pseudosaprodesmium cocoBseudosetoseptoria oryzaBseudostriatosphaeria chiangraiensis
Pseudoteichospora thailandensiSavoryella chiangraiensisSavoryella cocois and Tetraploa
oryzae are introduced as novel species. In addition, 51 species are reported as rew host
geographical records, and sigpecies are reported as new collectioRseudopithomyces
pandanicolaandP. palmicolaare synonymized undé chartarum P. diversisporusynonymized

under P. atro-olivaceus based on phylogenetic analyses and morphological characteristics.
Moreover, compehensive checklists of fungi associated with coconut, pineapple, and rice are also
provided.
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INTRODUCTION
Monocotyledons, commonly referred to as monocots, are plants that have singheaeed
leaves; the seeds typically contain only one embryonic leaf, or cotyledon (Arber 1925, Dahlgren et
al. 1984). There are approximately 60,000 species of monocots, including the most economically
important of all plant families (Poaceae) and the largdsall plant families (Orchidaceae)
(Hutchinson 1959, Dahlgren et al. 1984, Tzvelev 1989, Chase et al. 2015). Out of 400,000 plants on
earth, approximately 200 plants are used as food crops (Warren 2015). Cereals are mostly monocots
and the most dominagtr oup among the worl dds major crops
cover over 20% of the global land area and 61% of the total cultivateddamd (ar & Ci vak
Rice Oryza sativy, an edible starchy cereal grain belongs to the family Poaceae. Rice is the
worl dés most i mportant -higheatmgdrieultufalocontimodityapnoduced t [
worldwide after sugarcane and corn (Shaheen al . 2022) . The worl doés



million tonnes annually, led by China and India, with 49% of this total combined. Roughly half of
the worl dés popul ati on, i ncluding virtually &
uponricea a staple food; and 95% of the worl dos
production of rice was 756 million tonnes, and China was the largest producer whose output was
211.8 million tonnes. Thailand is the siXtrgest riceproducing countryn the world, and the total

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

Coconut Cocos nuciferg the edible fruit of the coconut palm, belongs to the palm family
(Arecaceae), and it is the only specie€icos(Menon & Pandalail958). Coconut is one of the
most important tropical crops (Thampan 1981). The coconut palm is grown throughout the tropics
and subtropics for decoration and its many culinary and nonculinary uses (Perera et al. 2009).
About 75% of the worl@ supply of oconuts is produced by Indonesia, the Philippines, and India.
Coconut provides food, fuel, folk medicine, and building materials (Ohler 1984). It has a high
medicinal value; thus, it helps to control blood sugar levels in the human body (Weickert & Pfeiffe
2018, Malaeb & Spoke 2020, Nikooei et al. 2021). Coconut meat and water contain numerous
antioxidants that fight against factors causing cell damage (Fernando et al. 2015). In addition,
coconut can prevent and treat Alzheiatisease (DebMandal & Marid011).

Pineapple(Ananas comosiisa tropical plant originating from South America with edible
fruit, is the most economically significant plant in Bromeliaceae (Sanewski et al. 2018, Maldonado
Michel et al. 2021). Pineapples are thé" Iost cultivatedfruit and the third most important
tropical fruit in the world, and it is grown all over the world, especially in Latin America, West
Africa, and Southeast Asia (Hossain 2016, Scott & Emery 2016, Mohd Ali et al. 2020). The flesh
and juice of the pineapplare used in cuisines around the world (Collins 1960, Bartholomew &
Malézieux 1994, Leon & Kellon 2012). In addition, pineapple has high nutritional and medicinal
value. It contains various vitamins, carbohydrates, crude fiber, and different mineraethgabd
for health (SabahelKhier et al. 2010, Hossain 2016). Fresh pineapple is rich in bromelain, which is
used as an antinflammatory agent to reduce swelling and inflammation in acute sinusitis and sore
t hroat (Hossain 2016 uction bf pinedppl@ Was 28t ntillon tevnoes, lamdd s
Thailand and China were the two largest producers, whose outputs were 1.7 and 2.2 million tonnes
respectively (FAOSTAT 2023).

Fungi are ubiquitous and occur in all terrestrial, freshwater, and marine envirisnmikey
are major decomposers in terrestrial and aquatic ecosystems and play important roles in the nutrient
cycling and decomposition of dead plant material (Wainwright et al. 2003, Bucher et al. 2004,
Barea et al. 2005, Lindahl et al. 2007). The edwahanumber of fungal diversity in the world
ranges between 250,000 to 19 milli@md ketween92i 95% of fungi have yet to be scientifically
described (Niskanen et al. 2023). Fungi associated with specific groups of plants in China and
Thailand have beenuslied in recent years, and numerous new fungal species have been reported.
Mapook et al. (2020a) described 47 new fungi species on the invasiveOhewdolaena odorata
(Siam weed); and Phukhamsakda et al. (2020) reported 12 new fungal genera and Stgakw fu
species orClematis(Ranunculaceae). However, fungi associated with coconut, pineapple, and rice
have poorly been studied in both China and Thailand.

Several studies have been carried out on fungi associated with coconut and pineapple, and
several fugal pathogens have been reported from coconut (Butler 1925, Ram 1989, Hyde &
Frohlich 1995, Frohlich et al. 1997, Karthikeyan & Bhaskaran 1997, Ramos et al. 1998, Koshy
2000, Harrison & Jones 2003, Vinod 2003, Thomas et al. 2010, Niu et al. 2014, Rosb@® 5,
Rosado et al. 2016, Eris et al. 2017, Vinjusha & Arun Kumar 2021, Coelho et al. 2022, Sunpapao et
al. 2022). Harrison & Jones (2003) reviewed the distribution, importance, and control of coconut
diseases together with characteristics and pramudf the fruit, and 44 fungal pathogens were
listed. Dollet et al. (2012) listed eight fungal pathogens that cause bud rot and leaf blight in coconut.
The endophytes and saprobes associated with coconut, however, are poorly studied.

A few studies haveaported fungi associated with pineapple, but these studies mainly focused
on pathogens and endophytes (Green & Nelson 2015, Gu et al. 2015, Barral et al. 2019, 2020,
Vignassa et al. 2021). Barral et al. (2020) reported three pathogens in pineappleshdiustet



core rot of pineapple. Vignassa et al. (2021) investigated the fungal mycota of healthy and naturally
infected pineapple fruitlets and reported 44 fungal species.

Fungi associated with rice have received more attention than coconut and leineapp
numerous pathogenic species and endophytes of the ghitemaaria, Aspergillus Chaetomium
Curvularia, Fusariumand Penicillium have been reported (Tian et al. 2004, Zakaria et al. 2010,
Wijesooriya & Deshappriya 2016, Afandhi et al. 2017, Karetaal. 2018, Sun et al. 2019, Tang et
al. 2019, Mardina 2021}usariumspp.,Pythiumspp. and other water molds have been reported to
cause rice seed rot during rice germination wit@lervularia spp.,Fusariumspp., andRhizoctonia
solaniwere also reprted to cause blights in rice seedlings (Verma et al. 2018).

Most previous studies of fungi associated with coconut, pineapple, and rice focused on
pathogenic and endophytic fungi, while saprobic fungi have poorly been stibetitaxa were
identified kased on morphological characteristics, and little taxonomic work on fungi associated
with pineapple, coconut, and rice with molecular data has been carriedooaddress these
research gaps, coconytineapple and rice samples were collected in China dmailand The
known and new fungal species are illustrated and described with complete morphological
characteristics and phylogenetic analysies addition, comprehensive worldwide checklists of
fungi associated with coconut, pineapple, and rice aragedv

MATERIALS AND METHODS

Sample collection, isolation, and morphologicaéxamination

Dead and decaying leaves and stemémdnas comosus£ocos nuciferaand Oryza sativa
with fungal fruiting bodies or fungal masses were collected from samplingisit€sina and
Thailand during2020 2021 Specimens were brought in plastic bags for observaienanayake
et al. @ 0 2v@a3 followed formorphological study and single spore isolatibhe morphological
characteristics were examined by using a stereosgope (Motic SMZL71, Wetzlar, Germany).
The micremorphologicalcharacteristics of fungi were observed and photographed using a Nikon
camera series DRi2 connected to a Nikon ECLIPSE -Ni microscope(New York, USA) All
microscopic structures were mesest usingthe Image Framework program0/.0.7 and images
were processed in Adobe Photoshop @&fobe Systems, San Jose, CA, UB8enanayake et al.
20 2Tanetal2 0 2).1

Specimens ardeposited in the Herbarium of Mae Fah Luang Univer@i¥LU) Chiang
Rai, Thailand and the Herbarium of Guizhou Academy of Agriculture Sciences (GZAAS), Guiyang,
China.The descriptions and plates for the northern Thailand specimens are deposited in the Greater
Mekong Subregion database (Chaiwan et al. 2021). Livitigres weredeposited irthe Mae Fah
Luang University Culture CollectioMFLUCC), the Culture Collection of Kunming Institute of
Botany (KUNCC) , thenGdiizhou Culture Collection (GZCC), Guizhou, ChikRaces of fungi
(FoP numbers were regigted as inJayasiri et al.4 0 1 while Index Fungorun(IF) numbers
were obtained am Index Fungorum (2023)[he new taxa were established based on guidelines
outlined by Chethana et al. (2021), Pem et al. (2021), and Maharachchikumbura et al. (2021)

DNA extraction, PCR amplification, and sequencing

Genomic DNA was extracted directly from the spore mass, fruiting bodies ewémkold
pure cultures using a Biospin Fungal Genomic DNA Extraction(BibFlux, PR. Ching and
E.ZN.A® Forensic DAT (D359101, Omga BioTek) DNA extraction kit following the
manufacturdss instructions  TDONA was subjected to polymerase chain reactfP€R to
amplify partial gene regions using corresponding primers (Table 1JPRR amplifications were
carried out using the mait described bylibpromma et al. (2018and Tianet al (20213. The
genes and primers used in this study are summarized in TabERLproducts were checked %1
agarose gels and sent to TsingKe Biological Technolkgypming Co., China for sequencing



Table 1Primers used in this study.

Gene/loci PCR primers (forward/reverse) References

act ACT-512F/ ACTF783R Carbone & Kohn (1999)

gapdh Gpdl/ Gpd2 Templeton et al. (1992)

his3 CYLH3F/ CYLH3R Crous et al. (2004)

ITS ITS4/ITS5 White et al. (1990)

LSU LROR/ LR5 Vilgalys & Hester (1990)

rpbl Fa/ G2R O6Donnel |l et al .

rpb2 fRPB2-5f/ fRPB27CR Liu et al. (1999)

SSuU NS1/ NS4 White et al. (1990)

tef1-U EF-1/ ER2 O6Donnell et al.
983F/ 2218R Rehner & Buckley (2005)
EF1-728H EF-2 Carlone & Kohn (1999)

tub2 T1/T22 O6Donnel |l et al .
Bt2A/ Bt2b Glass & Donaldson (1995)

Phylogenetic analyses
The raw sequences were combined using SegMan and subjected to BLASINBank
(https Www.ncbi.nlm.nih.gov, 20 January 2023.Sequenceswere retrieved from GenBank
according to recent publicatianSingle gene sequence alignment was generated with MARFT v
online progran(http: rhafft.cbrcjp/alignmentservet, 22 February 2023Katoh & Standley 2013)
and trimmed using trimAl v.2 with the @appyoudoption(CapellaGutiérrez et al. 2009Multiple
genes were concatenated by Sequence MatriXTFASTA alignment formats were changed to
PHYLIP and NEXUS formats bliview 2.11. Multigene phylogenetic analyses were constructed
from maximumlikelihood (ML) and Bayesian inferen¢8l) analysis
Maximum likelihood analysis was done by the online RAXMBC v.8 on XSEDE Teragrid
on CIPRES Science Gateway. \8.3 (https Www.phylo.org, 22 February 2033using the
GTRGAMMA substitution model witi,000 bootstrap replicatéStamatakis et al. 2008, Miller et
al. 2010, Dissanayake et al. 2020he final tree was selected from suboptimal trees from each run
by comparing likelihood scores
Bayesianinferenceanalysis was performed using MrBayes3\2 on the XSEDE tool on the
CIPRES portal(Miller et al. 2010) Th ebest fit model for Bl analysis was estimated using
MrModeltest v 2.2 (Nylander 2004) Posterior probabilities(PP) (Rannala & Yang 1996,
Zhaxybayeva & Gogarten 2002yere defined by the Basian Markov chain Monte Carlo
(BMCMC) sampling method in MrBayes.3/0b4 (Huelsenbeck & Ronquist 20Q1jwo parallel
runs were conducted using the default settings, six simultaneous Markov chains were run for 1
million to 10 million generations (dependimn individual settings for the fungal group), and trees
were sampled every 1000 1000" generation Tracer v1.6(Rambaut et al. 2014)as used to
examine the lodikelihood scores to decide extra runs and determine the stationary phase. The first
20% of trees were discarded as the burmphase. The remaining trees were used for calculating PP
in the majority rule consensus tree. The run was stopped when the standard deviation of split
frequencies was reached below O(Mapook et al. 2020a, Tian et. &022c) Phylogenetidrees
were visualized with FigTree vA4 (Rambaut 2009)and layouts were carried out with Adobe
lllustrator CS5 v16.0.0 (Adobe Systems, San Jose, CA, USA

Genealogical concordance phylogenetic species recognition (GCPSR) anialys
The genealogical concordance phylogenetic species recognition analysis is a model test used

to check significant recombinant events (Quaedvlieg et al. 201#) data were analyzed using

SplitsTree V4 with the pairwise homoplasy ind@Hl) test to detrmine the recombination level

with closely related speci€Bruen et al. 2006, Huson & Bryant 2006, Tian et al. 202Ahulti-

locus concatenated dataset with closely related species were used for the. dinysiationships

between closely relate@xa were visualized by constructing split graphs from the concatenated



datasets using the LogDet transformation and splits decomposition ofidhsesults below a
0.05 threshold (O0Ow < 0.05) indicate significa

Taxonomy

Phylum AscomycotaCaval-Sm.
ClassEurotiomycetesTehler ex O.E. Eriksson & K. Winka
SubclassChaetothyriomycetida®oweld
VerrucarialesMattick ex D. Hawksw. & O.E. Erikss.
Verrucariales comprises most lichenized ascomycetes and they form typical thallus
morphologies, including crustose, squamulose, foliose and rarely subfruticos@Migljia et al.
2010) The latest outline of this order was provided by Wijayawardene et al. (2022) and three
familiesviz. Adelococcacea&arcopyreniaceaandVerrucariaceaeare accepted iWerrucariales

VerrucariaceaeZenker

Verrucariaceaeis the largest family iVerrucariales and members of this family are mostly
crustose, lichenized ascomycetes with a wide distribution in various habitats e.g. marine and
freshwate to arid environmentgGueidan et al. 2007 Species in this family have been reported
from diverse substrates, such as rock, soils, wood or bark, mosses, and other(Ziehetisiter
1978, Dobbeler & Triebel 1985, Orange 1989, Breuss 1993, BreussBr@@4s 1996, Gueidan et
al. 2007) Fifty-two genera are acceptedvarrucariaceagWijayawardene et al. 2022).

PlacidiopsisBeltr., Lich. Bassan. (Bassano): 212

Placidiopsiscomprises squamulose lichens and it is phylogenetically cloSatapyrenium
but it can be distinguished fro@atapyreniumn having septate ascospores and lacking pycnidia
(Prieto et al. 2010Placidiopsisis characterized by squamulose thalli attached to the substrate by a
rhizohyphal web, a central bundle of rhizohyphae, azimes. The upper cortex is either absent or
cinereumtype, the photobiont is a chlorococcoid alga, the medulla is froso
subparaplechtenchymatous, and the lower cortex is paraplect enchymatous when present. Perithecia
are immersed, with or without aniegl involucrellum, asci are clavate with an ocular chamber, and
pycnidia have never been obsergPdieto et al. 2010)There are 39 records fBtacidiopsislisted
in Index Fungorum (2023). However, only nine species have sequence data in GenBarsk. In thi
study, we describe a new species as a saprobe on dead leAxasad comosus

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

Index Fungorum number: IF900985acesoffungi number: FOF14278

Etymologyi Referring to thénost plantAnanas comosysn which the fungus was collected

Holotypei MFLU 23-0160

Saprobicon dead leaves @nanas comosuSexual morphAscomatab0i 80( 90) x 450 70(i
74) um k.= 67.3 x 55.&m, n = 10), erumpent, superficial on the substrate, globose to subglobose,
unilocular.Peridium 10i 20 um wide, comprising brown to dark brown cellst@ttura angularis
Hamatheciuntomprising unbranched, hyaline pseudoparaphysas.35/ 50 x 10i 15 um (x.= 42
I 13. 6 & m-sporad, bituniate) hyaling, clavate to broadly fussigisoid, with a wide,
slightly squared apex, lacking a pedio&scospored1i 15% 3i4 um (x.= 12.6 x 3.3&m, n = 30),
multiseriate, clavate, with rounehds, straight, uniseptate, deeply constricted at septum, hyaline,
with broad and short upper celHi 6.5x% 4i5em (x.= 5.5 x 4.4em, n = 30), narrower and longer
lower cells 6.5 X314 em (x= 7.2 x 3.5em, n = 30), the lower cells are tapering tovgatide end,
three large guttules and with one guttule in upper cell and two guttules in lower cells, -smooth
walled, without mucilaginous sheath or appenda§jesxual morphNot observed

Culture characteristids Ascospores germinating on malt extract a#EA) within 24 h and
many germ tubes produced from many cells. Colonies growing on potato dextrose agar (PDA),
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reaching 15 mm diam. in 7 days at room temperature, flat, sparsely hairy, radially striate, with
fimbriate edge, dark brown.

Figure 1 1 Placidiopsis ananas(MFLU 23-0160, holotype). a, b Appearance of ascomata on
substrate. ¢ Vertical section through stroma. d Peridium. e Hamathetiuisct. ji| Ascospores.

m Germinated conidiumn Colonieson PDA from surface and reversgcale bars: a 500 um,

b =100 pum, c,ifi = 20 um, d, Km =10 pm, e =5 pm.
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Material examined Thailand, Chiang Rai Provincé/uang District,on dead leaves of
Ananas comosy® September 2020, X.G. Tign9-16 (MFLU 23-0160, holotype), exype living
culture (MFLUCC23-0123);ibid, 21 May 2020, X.G. Tiarp1-1 (MFLU 23-0159, paratype).

GenBank numbers MFLUCC 230123 ITS: OR438327, LSU: OR438798. MFLU -2a59:
ITS: OR438328, LSUOR438799.

Notesi In our phylogenetic analyseBJacidiopsis ananasiMFLUCC 23-0123and MFLU
23-0159 clustered sister t®. poronioides(CBS 101262) with 100% ML and 1.00 PP statistical
support (Fig. 2).Placidiopsis ananasresemblesP. poronioidesin having globose, unilocular
ascomata, clavate asci anesdptate, ellipsoid, hyaline ampores. HoweveR. ananasidiffers
from P. poronioidesn having erumpent and much larger ascomatag8(Q90) x 45 70(' 74) um
vs. 3040 x 810 um) and the ascospores have three large guttules and are-smabeth while
these characters were not obsehin P. poronioides(Aptroot & Seaward 1999)The PHI test
revealed no significant recombination event betwieesananasiand the closely related taxa v =
0.35) (Fig. 3). The significant recombination between two strainsPlatidiopsis ananasi
(MFLUCC 230123 and MFLU 23-0159 indicates that they are conspecific (Fig. 3) and the
nucleotides comparisons revealed 60 bp/512 bp differences in ITS gepe. regiaddition,

P. poronioidess a lichenized ascomycete, while our new spedtearfanasiis a saprobe isolated
on dead leaves @&nanas comosus

CRAE Placidiopsis tenella MA161315

61~ | Placidiopsis cinerascens MA161305

so. - Placidiopsis cinerascens MA161306

Placidiopsis cinerascens MA161309
98/1.00

Placidiopsis cartilaginea AFTOL-ID 2284
Placidiopsis tenella 11281352

100/1.00

Placidiopsis tenella L1281350

90/1.00

Placidiopsis tiroliensis LI281351
100/1.00

Placidiopsis tiroliensis 11281349

98/0.98

Placidiopsis

Placidiopsis pseudocinerea 14-08-1073
86/- Placidiopsis pseudocinerea LI1281386
-¢.| Placidiopsis custnani MA161313

71/-| Placidiopsis custnani MA161310

99/- Placidiopsis custnani MA161312
| 100/1.00

Placidiopsis cartilaginea AFTOL-ID 2283

10011.00| Placidiopsis ananasi MFLUCC 23-0123T

4X//// 100/1.00 Placidiopsis ananasi MFLU 23-0159

—— Placidiopsis poronioides CBS 101262
Verrucaria ahtii Pykala 32349

Verrucaria tenebrosa FILIC 291-12

Outgroup

0.05

Figure 21 Phylogram generated from maximum likelihood analysis based on combined ITS, and
LSU sequace data. Twentywo strains are included in the combined sequence analysis, which
comprises 1419 characters with gayerrucaria ahtii(Pykala 32349andV. tenebros4FILIC 291-
12)were used as the outgroup taXae tree topology of the ML analysis wamilar to the PP. The

best scoring RAXML tree with a final likelihood value -@471.775411 is presented. The matrix
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had 628 distinct alignment patterns, with 26.32% of undetermined characters or gaps. Estimated
base frequencies were as follows; A = G283, C = 0.248640, G = 0.288052, T = 0.228159;
substitution rates AC = 1.344123, AG = 1.686062, AT = 0.880104, CG = 0.930870, CT = 5.873462,
GT = 1.000000; gamma distribub n s hape parameter U = 0.25312
ML equal to or greater than 60% and PP equal to or greater than 0.90 are given above the nodes.
Newly generated sequences are in red, while T indicates holotypeygeegtrains.

Placidiopsis ananasi MFLU 23-0159
Placidiopsis ananasi MFLUCC 23-0123

Placidiopsis poronioides

CBS 101262
Placidiopsis pseudocinerea 1.1281386
Placidiopsis cartilaginea AFTOL ID 2283
Placidiopsis custnani MA161310 0.01
(@w=0.35)

Figure 31 Results of the PHI test d¢tlacidiopsis ananasand closely related species using both
LogDet transformation and splits decomposition. The PHI test did not find statistically significant
evidence for recombinati on ( 0wS5 mdicale. sigbificant P H I
recombination within the dataset. The new taxa are in red bold type, and T indicates holotype or ex
type strains.

ClassDothideomycetesensu O.E. Erikss. & Winka
Subclass DothideomycetidaeP.M. Kirk, P.F. Cannon, J.C. David & Spaers ex C.L. Schoch,
Spatafora, Crous & Shoemaker

MuyocopronalesMapook, Boonmee & K.D. Hyde

Muyocopronalesvas introduced by Mapook et al. (2016) to accommodate the single family
MuyocopronaceaeMuyocopronalesformed a distinct clade withifbothideomyckes and was
related toAcrospermalesandDyfrolomycetalegHongsanan et al. 202Qb)

Muyocopronacead.D. Hyde

Muyocopronaceaeavas introduced by Luttrell (1951) without a Latin diagnosis and was
synonymized undeMicrothyriaceae(Wu et al. 2010, 2011Hyde et al. (2013) reintroduced the
family with a single genusuyocopron provided an English diagnosis and placed the family in
Dothideomycetesfamily, incertae sedis (Luttrell 1951, Hyde et al. 2013) To date,
Muyocopronaceaeomprises ten genef&Vijayawadene et al. 2022)n this study, a new species
(Muyocopron chiangraien$e and a new genusPseudomycoleptodiscustypified by
Pseudomycoleptodiscus ananage introduced.

13



MuyocopronSpeg., Anal. Soc. Cient. Argent. 12(3): 113 (1881)

Muyocopronwas intraluced by Spegazzini (1881), with the type speblesorrientinum
Muyocopron species are characterized by superficial, black spots, without mycelium, sub
carbonaceous ascomata, bitunicatsp8red asci, and ellipsoidal, hyaline ascospores (Spegazzini
1881, Luttrell 1951, Hyde et al. 2013, Mapook et al. 2016). This genus occurs worldwide and is
associated with various plants (Mapook et al. 2016, Tibpromma et al. 2016, Senwanna et al. 2019).
Seventytwo Muyocopronrecords are listed in Species Fungorum 802nd we introduce a new
speciesMuyocopron chiangraiensghich was collected frorAnanas comosus

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

Index Fungorum number: IF900967acesoffungi number: FoOF14279

Etymology1 Referring to the Chiang Rai Province where the fungus was collected.

Holotypei MFLU 23-0161

Saprobicon deadeavesof Ananas comosusexual morphAscomatal40r 190 x 501 60 um
(x.= 165 x 54em, n =5), superficial, solitary or scattered, coeaas, appear as circular, flattened,
brown to dark brown spots, covering the host, irregular at margin, with a central d3tiothum
3006 0 & m wi-whhked, witebtiatcsikles, consisting two types of cell layers; outer layer thick
walled, composed foblack, brittle carbonaceous cells, inner layer comprising light brown
pseudoparenchymatous cells tektura prismatica Hamatheciumcomprised of 163 e m wi d e,
cylindrical to filiform, numerous, septate, branched, broadly cellular pseudoparaphysesl 75
x 10i20 em (x.= 61 x 15em, n = 15), 8spored, bitunicate, broadly cylindrical to obclavate,
subsessile to short pedicellate, apically rounded, with-a@esleloped ocular chambekscospores
10r15%x 51 10em (x.= 13 x 8em, n = 25), irregularly arraged, sometimes overlapping, ellipsoid
to obovoid, hyaline, with obtuse ends, aseptate, with granular appearanceywesiegh Asexual
morph:Not observed

Material examined Thailand, Chiang Rai Provincé/uang District,on dead leaves of
Ananas comosuysl4 April 2020, X.G. Tian, P2 (MFLU 230161, holotype, GZAAS 28582,
isotype).

GenBank numbers MFLU 23-0161: LSU =OR438802, ITS =OR438331, SSU =
OR458328. GZAAS 28582: LSU = OR438803, ITS = OR438332, SSU = OR458329.

Notesi In the phylogenetic alyses,our strains (MFLU 23161 and GZAAS 230582
clustered withirMuyocopron sister toM. atromaculangMUCL 34983) andM. ficinum(MFLUCC
18-2515) with 100% ML and 1.00 PP statistical support (Fig. 5). Our collection shares similar
morphology withM. ficinum (MFLUCC 182515, extype) in having small, superficial, black spots,
central ostiolate ascomata, bitunicatespdred asci, and overlapping, oval to obovoid, hyaline
ascospores. However, our collection differs frdh ficinum (MFLUCC 182515) in laving
different sizedascomata (14@89 x 5058 pmvs. 200250 x 601 00 e m) ; iDP@rgohi as (
10015 em wi #i38lyg maw &i5 2¢0m wiastespore@lild um vs. 1418 e m
long). The nucleotide comparisons show that our isolate (MFLO1853) is significantly different
from the strains oM. ficinum (MFLUCC 182515) in 33/ 350 bp (9.43%) of the ITS, 20/795
(2.51%) of the LSU, and 29/990 (2.93%) of the S&8\dl based on guidelines of Chethana et al.
(2021). In addition, the PHI test revealedsignificant recombination event betweklyocopron
chiangraiensend t he c¢cl osely related taxa (uw = 0. 9¢
23-0161and GZAAS 230582 as a new species.

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

Index Fungorum number: IF9008§%acesoffungi number: FAB329

Etymologyi In reference to the similarity tdycoleptodiscus

Saprobicon dead leaves or wood in terrestrial habitats. Sexual morph: Not observed. Asexual
morph: Conidiomata sporodochigl in groups, superficial, dark brown to black, with hyaline
condial mass, setoseConidiomatal setaeabundant, dark brown to black, subcylindrical to
cylindrical, straight or slightly curved, wide at the base, acute at apex, unbranched, smoath, thick

14



walled, arising from basal strom@onidiophoresmicronematous, rested to conidiogenous cells,

pale brown to brown, cylindrical to subcylindrical, arranged in a palisade layer, aseptate,-smooth
walled, arising from basal strom&onidiogenous cell@mpulliform, monophialidic, without a
collarette, determinate, terminahyaline, subcylindrical, smootalled. Conidia solitary,
acrogenous, hyaline,-deptate, slightly constricted at septa, smaudiied, oval to cylindrical,

obtuse rounded at apex and base, straight, guttulate, with a single, unbranched, flexuous, tubular
appendage at both ends.

Figure 417 Muyocopron chiangraieng@FLU 23-0161, holotype) a, b Appearance of ascomata on
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the host surface. ¢ Section of ascoma. d Peridium. f Pseudoparaphygescigki p Ascospores.
Scale bars: a = =50500 gemms= by 0= igr0=0 de0m,fe no. k

100/1.00

Muyocopron dipterocarpi MFLUCC 14-1103
Muyocopron celtidis MFLU 19-2740T

10011.00 | Muyocopron chromolaenicola MFLUCC 17-1470
Muyocopron thailandica MFLU 18-1151
Muyocopron lithocarpi MFLUCC 10-0041

~ ! Muyocopron lithocarpi MFLUCC 14-1106T
Muyocopron heveae MFLUCC 17-0066T
Muyocopron alcornii CBS 141314T

Muyocopron coloratum CBS 720.95T
Muyocopron laterale IMI 324533T

10011.00 ' Muyocopron laterale CBS 141029T
100/ﬁ‘——Muyocopron ficinum MFLUCC MFLU 18-2515T

100/1.00 Muyocopron atromaculans MUCL 34983T

100/1.00 [Muyocopfon chingraiense MFLU 23-0161T
Muyocopron chingraiense GZAAS 23-0582

100/1.00

0.03

Muyocopron chromolaenae MFLUCC 17-1513T
EMuyocopron zamiae CBS 203.71T
91/-

Muyocopron geniculatum CBS 721.95T

ﬂ'j Arxiella dolichandrae CBS 138853T
Mycoleptodiscus endophyticus MFLUCC 17-0545T

Muyocopron castanopsis MFLUCC 14-1108

Muyocopron cinnamomi MFLU 19-0725
Muyocopron garethjonesii MFLUCC 16-1370T

Muyocopron

Outgroup

Figure 51 Phylogram generated from maximum likelihood analysis based on combined ITS, LSU
and SSU sequence data. Related sequences were obtainéakimaakoon et al. (2021bJwenty
two strains are included e combined sequence analysis, which comprises 2418 characters with
gaps.Mycoleptodiscus endophytic(dFLUCC 17-0545) andArxiella dolichandragCBS 138853)
were used as the outgroup taX&e tree topology of the ML analysis was similar to the PP. The
best scoring RAXML tree with a final likelihood value ®&734.811197 is presented. The matrix

had 628 distinct alignment patterns, with 26.32% of undetermined characters or gaps. Estimated
base frequencies were as follows; A = 0.236405, C = 0.251116,0@98054, T = 0.214425;
substitution rates AC = 2.349928, AG = 3.747575, AT = 2.097344, CG = 1.947616, CT = 7.210830,
shape
ML equal to or greater than 60% and PP eqaair greater than 0.90 are given above the nodes.
Newly generated sequences are in red, while T indicates holotypeypeestrains.

GT = 1.00

0000; gamma di stri

but

on

Type species Pseudomycoleptodiscus ananAst. Tian, K.D. Hyde & Tibpromma

Notesi In our phylogenetic analyse®seudomycoleptodiscuslusters as an independent
branch  between Neocochlearomyces and Neomycoleptodiscus (Fig.
Pseudomycoleptodiscus introduced as a monophyletic genus wWthananasi Phylogenetically,
the Pseudomycoleptodiscus close toNeocochlearomyceddowever, Pseudomycoleptodiscus
different from Neocochlearomycesn having conidiomatal setae, micronematous, aseptate
conidiophores that are reduced to conidiogenous cells, ampulliform to doliiform, determinate,
terminal conidiogenaicells and oval to cylindrical, obtuse rounded at apex and basesepthle
conidia. Neocochlearomycehas macronematous, mononematous, septate conidiophores with a
stalk forming an apical fanlike conidiogenous region consisting of radiating browmy, septate,
tightly aggregated cylindrical arms, with acute terminal cells, conidiogenous cells are terminal and
intercalary on the one side of the swollen-kke structure and falcate, aseptate conidia and lacks
conidiomatal seta@Crous et al. 2018a)

7).

Therefore,
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Muyocopron geniculatum CBS 721.95T
Muyocopron zamiae CBS 203.71T

Muyocopron chromolaenae MFLUCC 17-1513T
Muyecopron atromaculans

MUCL 34983T

Muyocopron ficinum

FLUCC 18 2515T

Muyocopron chiangraiense MFLU 23-0161T 0.01
Muyocopron chiangraiense GLAAS 23-0582 (®dw=0.99)

Figure 6 1 Results of the PHI test dfluyocopron chiangraiensand closely related species using
both LogDet transformation and splits decomp:¢
significant recombination within the dataset. The new taxa are in red bold typE iadicates
holotype or extype strains

Pseudomycoleptodiscushares similar characters witNleomycoleptodiscusn having
ampulliform to doliiform conidiogenous cells and cylindrical,-sdptate conidia. In
Pseudomycoleptodiscusonidiogenous cells are mcenor polyblastic, discrete, determinate
terminal and conidia are oval to cylindrical, obtuse rounded at apex and base, straight. While, in
Neomycoleptodiscugonidiogenous cells are dark brown wiélls of textura globulosan face
view and with a circular aperture situated in the upperandeconidia are curved at the apex, and
truncate at the base. In additioRseudomycoleptodiscusas conidiomatal setae while, this
character was not found MeomycoleptodiscudHernandezRestrepo et al. 2019 herefore, we
introducePseudomycoleptodigsas a new genus with the type spedegnanasi

4. Pseudomycoleptodiscus ananasiG. Tian, K.D. Hyde & Tibpromma, sp. nov. Fig. 7

Index Fungorum number: IF900898Bacesoffungi number: FOF14300

Etymology i Referring to the host plamdnanas cmosus from which the fungus was
collected.

Holotypei MFLU 23-0208

Saprobicon dead leaves ddnanas comosusSexual morph: Not observed. Asexual morph:
Conidiomatasporodochiglin groups, superficial, dark brown to black, with hyaline conidial mass,
sebse. Conidiomatal setae0i 95 um long, abundant, dark brown to black, subcylindrical to
cylindrical, straight or slightly curved, wide at base, acute at apex, unbranched, smooth, septate,
thick-walled, arising from basal strom@onidiophoreslOi 15 pm longx 5i 10 um wide k.= 12.5
I 8 &m, n = 15) , -mexronernatoespmaononamstous, arrarsgjedoonapact
palisade layer, pale brown to brown, cylindrical to subcylindrical, unbranched, aseptate, in groups,
smoothwalled, arising from basal strta. Conidiogenous cellmmonophialidic, without a collarette,
determinate, hyaline, subcylindrical, smoethlled. Conidial5i 17 x 61 7 um (X.= 15.5 x 6.5em,
n = 35), solitary, acrogenous, hyalinesdptate, rarely slightly constricted at septa, smaaited,
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oval to cylindrical, obtuse and rounded at apex and base, guttulate, with a single, unbranched,
flexuous, tubular appendage at bothends336 e m | ong.
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Figure 7 7 Pseudomycoleptodiscus anang®MFLU 23-0208, holotypé aib Appearance of
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conidiomata on host substratei e Conidiogenous cells, developing conidia and sdt&etae
gi k Conidia I Germinated conidiumm Colonieson PDA from surface and reversecale bars
cil=20pum.

Culture characteristicé Conidia germinating on PDA within2h at room temperaturé5
mm diam. after 1 week. Colonies on PDA circular, slightly raised, filamentous, mycelium ereamy
white to pale brown in reverse.

Material examined Thailand, Chiang Rai Province, Muang District, on dead leaves of
Ananas comosuysl6é June 2020, X5. Tian, p213 )MFLU 23-0208, holotypg ex-type living
cultureMFLUCC 230165

GenBank numberd MFLU 23-0208: LSU = OR438804, ITS =0OR438333, SSU =
OR458359. MFLUCC 2®165: LSU = OR438805, ITS = OR438334, SSU = OR458360.

Notesi In our plylogenetic analyse€?seudomycoleptodiscus ananasiistered sister to
Neocochlearomyces chromolaend€ig. 8). Pseudomycoleptodiscus ananashares similar
characteristics wittNeocochlearomyces chromolaenaehaving macronematous, mononematous
conidioptores and aseptate, hyaline, guttulate conidia with a setula at each end. However, they are
entirely different in these aspectéeocochlearomycaeshromolaenaéias 6 8 thickened transverse
septa conidiophores and the stalk forming an apicalikanconidiogenous region, terminal and
intercalary on the one side of the swollen-fi&e structure, phialidic conidiogenous cells and
falcate conidia. In contrasBseudomycoleptodiscus ananhss conidiomatal setae, cylindrical to
subcylindrical, unbranched, asafe conidiophores, holoblastic, monoblastic, discrete, determinate
conidiogenous cells andskptate, oval to cylindrical conidiBseudomycoleptodiscus ananhas
larger conidia (1617 x @7 umvs. 1.52.5x85%1 2. 5 em) and | oilBgdersmappe
3.85 & m | Neoapghlearomyces chromolaen@rous et al. 2018a)rhe PHI test revealed
no significant recombination event between ou
9). The nucleotide comparisons showed tRatananasi(MFLUCC 230165 is significantly
different from Neocochlearomyces chromolaen@@CC 68250) in ITS (56/527, 10.6%), LSU
(35/729, 4.8%), and SSU (7/1009, 0.7%).

SubclassPleosporomycetida€.L. Schoch et al.
HysterialesLindau

Hysteriales was introduced byEngler & Prantl (1899) This is a monotypic family
characterized by hysteriform apothecia. We follow the latest treatment and updated accounts of
Hysterialesn Wijayawardene et al. (2022).

HysteriaceaeChevall.

Hysteriaceaevas introduced b hevallier (126)a sHydterineaé . The family i1
hysteriaceous fungi, which contain 13 gengfagler & Prantl 1899, Wijayawardene et al. 2022,
Du et al. 2023) Hysteriaceous fungi are characterized by hysterithecioid or apothecioid, semi
immersed to superfial, carbonaceous, thiekalled, and distinctly navicular with a pronounced,
longitudinal slit ascomata, hyaline to pigmented, muriform ascospores and one tsapiate in
bitunicate ascfTibpromma et al. 2017, Ren et al. 2022a, Du et al. 2023)

RhytidhysteronSpeg.

Rhytidhysterorwas introduced bySpegazzini (1881j0 accommodatdr. brasilienseand
R. virideand is typified byR. brasiliense Thirty-six records are listemh Index Fungorum (2023)
Rhytidhysterons characterized by closed and navacuhscomata, later opening by a longitudinal
slit to become irregularly apothecioid at maturity and heavily pigmented, and withwhikdd
ascosporegManawasinghe et al. 2022, Ren et al. 2022a, Du et al. 2BRgjidhysterorcan be
found as saprobes,n@ophytes, and weak pathogens on woody plaSigedazzini 1881,
Tibpromma et al. 2017, Ren et al. 2022a, Du et al. 2023, Senwanna et al. 2023)

19



100/1.00 | Neocochlearomyces chromolaenae BCC 68251 Neocochlearomyces
Neocochlearomyces chromolaenae BCC 68252
100/1.00) PSeudomycoleptodiscus ananasi MFLU 23-0208T
Pseudomycoleptodiscus ananasi MFLUCC 23-0165

69/0.92] Neocochlearomyces chromolaenae BCC 68250

Pseudomycoleptodiscus

“Mycoleptodiscus endophytica” MFLUCC 17-0545
4‘— Neomycoleptodiscus venezuelense CBS 100519 Neomycoleptodiscus
100/0.99 | Mycoleptodiscus terrestris CBS 231.53
Mycoleptodiscus terrestris IMI 159038
Mycoleptodiscus suttonii CBS 276.72
Mycoleptodiscus suttonii CBS 141030 Mycoleptodiscus
Mycoleptodiscus alishanensis NCYUCC 19-0033
100/1.001 pMycoleptodiscus alishanensis MFLUCC 20-0030
Paramycoleptodiscus albizziae CPC 27552
Paramycoleptodiscus albizziae CBS 141320

70/0.99 | 85/1.00[ Leptodiscella rintelii CBS 144927
75@& Leptodiscella brevicatenata FMR 10885
1000190 Leptodiscella chlamydospora MUCL 28859

Leptodiscella africana CBS 400.65

100/1.00 | Pseudopalawania siamensis MFLUCC 17-1476a .
98/1.00 L pseudopalawania siamensis MFLUCC 17-1476b FSeéudopalawania

100/1.00 Arxiella dolichandrae CBS 138853 Anxiella
E Arxiella terrestris CBS 268.65
Setoapiospora thailandica MFLUCC 17-1426 Setoapiospora

97/1.00 Muyocopron atromaculans MUCL 34983
Muyocopron geniculatum CBS 721.95
100/1.00 Muyocopron alcornii BRIP 43897 Muyocopron
Muyocopron chromolaenicola MFLUCC 17-1470

100/1.00 r Palawania thailandensis MFLU 16-1871
| Palawania thailandensis MFLUCC 14-1121

100/1.00 E Dyfrolomyces thamplaensis MFLUCC 15-0635
Dyfrolomyces thailandica MFLU 16-1173 Outgroup

84/0.99
81/0.99

100/1.00 Paramycoleptodiscus

Muyocopronales

Leptodiscella

100/1.00

Palawaniaceae

0.05

Figure 81 Phylogram generated from maximum likelihood analysis based on combined ITS, LSU,
and SSU sequendata. Thirtytwo strains are included in the combined sequence analysis, which
comprises 2395 characters with gap®yfrolomyces thailandica(MFLU 16-1173) and

D. thamplaensi$gMFLUCC 150635) were used as the outgroup taxa. The tree topology of the ML
aralysis was similar to the PP. The best scoring RAXML tree with a final likelihood value of
12426.202693 is presented. The matrix had 700 distinct alignment patterns, with 35.89% of
undetermined characters or gaps. Estimated base frequencies were as flto@.237641, C =
0.243613, G = 0.295670, T = 0.223076; substitution rates AC = 1.815896, AG = 2.931624, AT =
1.421494,CG =1.594390,1TC = 6. 095597, GT = 1.000000; gamm
= 0.289945. Bootstrap support values for ML equal to or greater than 60% and PP equal to or
greater than 0.90 are given above the nodes. Newly generated sequences are in red, while T
indicaies holotype or exype strains.

5. Rhytidhysteron neorufulumThambug. & K.D. Hyde, in Thambugala et al., Cryptog. Mycol.
37(1): 110 (2016) Fig. 10

Index Fungorum number: IF5518@5acesoffungi number: FOF01840

Saprobicon dead leaves @ocosnucifera Sexual morphAscomatal330 2180 um long x
5801950 um wide x 430680 um high & = 1750 x 765 x 558 ump = 10), superficial,
hysterothecial solitary to aggregated, elliptic or irregular in shape, coriaceous, black, when dry
folded at the margin, forming an elongate $ixciple70i 150 um wide, composed of dark brown,
thick-walled cells oftextura angularis outer layer brown to dark brown, inner layer pale brown to
hyaline. Hamatheciuncomprised of 1.62.5 um wide, dense, hyaline, septate, branched, cellular
pseudoparaphyse#sci 150 200 pm x 10i 13.5 um (x.= 178 x 13 pm,n = 10), bitunicate,
8-spored, clavate to cylindrical, with a long pedicel, rounded at the apex, without a distinct ocular
chamber.Ascospore25'30 ym x 9.5 15 um (x.= 28 x 10 um,n = 30), uniseriate, slightly
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overlapping, hyaline to yellowish when immature amddish brown to brown when mature,
ellipsoidal to fusiform, straight or curved, rounded to slightly pointed at both ends, guttul3se, (1
septate when mature, constricted at central septum, slightly-weaitgd, without a mucilaginous

sheath. Asexual arph: Not observed

Pseduomycoleptodiscus ananasi MFLU 23-0208T

Pseduomycoleptodiscus ananasi MFLUCC 23-0165

Mycoleptodiscus terrestris CBS 231.53
Mycoleptodiscus suttonii CBS 276.72

, ICC 17-
Neocochlearomyces chromolaenae BCC 68250 MFLUCC 17-0545

Neocochlearomyces chromolaenae BCC 68251
Neocochlearomyces chromolaenae

BCC 68252
Neomycoleptodiscus venezuelense CBS 100519

Mycoleptodiscus alishanensis NCYUCC 19-0033 Mycoleptodiscus alishanensis NCYUCC 19-0030 o1

(Ow=0.15)

Mpycoleptodiscus endophytica

Figure 97 Results of the PHI test dtfseudomycoleptodiscus ananasid closely related species

using both LogDet transformation and

splits

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

indicates holotype or etype strains

Material examined China, Yunnan Province, Xishuangbanna Ciiypjghong District,on

decaying leaves dfocos nuciferal5 September 2021,& Tian, C102 (GZAAS 230583.

Known host and distribution on dead stem in Thailand@hambugala et al. 201,6pn dead
twigs/stemHevea brasiliensign Thailand(Huanraluek et al. 2020, Senwanna et al. 2084 )dead
wood of Tectona grandis(Lamiaceag in Thailand (Ren et al. 2022a)on decaying wood of
Elaeagnus sarmentosi&laeagnaceaein China(Du et al. 2023) on decaying leaves of€ocos

nuciferain China (this study).

GenBank number§ LSU = OR438806, ITS =OR438335, SSU DR458330,tef1-U =

OR500303.

NotesT In the multiloci phylogenetic analyses, our stradi8ZAAS 23-0583 is grouped
together with Rhytidhysteon neorufulumstrains (Fig. 11). Our collection is similar tR.
neorufulum(MFLU 14-0609, holotype) in having superficial, hysterothecial solitary to aggregated,
elliptic or irregular, coriaceous ascomatasfred, cylindrical asci, and uniseriate, pdbidal to
fusiform, reddish brown to brown ascospores when maflilmmbugala et al. 2016)0ur
collection also shares a similar size range of ascosporé3(q2bn x 9.515¢ nvs. 2134 x 7
106 um)and asci (152 00 e m I3 0 4 M )peotufalumMFLU 14-0609). Thus, we
named our strain aR. neorufulum Our strainRhytidhysteron neorufulufGZAAS 23-0583) is

reported as a new host record@ocos nucifera

PleosporaésLuttrell ex M.E. Barr

Pleosporales was established by Luttrell (1955) to accommodate members of
Dothideomycetekaving perithecioid ascomata with pseudoparaphyses amongst th{éwseill
1955, Zhang et al. 2009Among the orders dbothideomycetesPleosporaless the largest and

most diverse order containing more than 90 fam(Mggayawardene et al. 2022)
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Figure 1071 Rhytidhysteron neorufulufGZAAS 23-0583 new host record). a, b Appearance of
ascomata on the host surface. d, e Sectionscoirees ¢ Pseudoparaphyses f Peridium.Agci,
kin Ascospores. Scal eijbear £n &sm,e0k=m.00 & m,




e5- [ Rhytidhysteron neorufulum KUMCC 21-0480
Rhytidhysteron neorufulum MFLUCC 21-0035
Rhytidhysteron neorufulum MFLUCC 12-0567
Rhytidhysteron neorufulum MFLUCC 12-0569
Rhytidhysteron neorufulum MFLUCC 12-0528
Rhytidhysteron neorufulum MFLUCC 12-0011
Rhytidhysteron neorufulum EB 0381
Rhytidhysteron neorufulum GZAAS 23-0583
Rhytidhysteron neorufulum CBS 306.38
" Rhytidhysteron neorufulum GKM 361A
“‘ Rhytidhysteron neorufulum MFLUCC 13-0216T
~ Rhytidhysteron neorufulum HUEFS 192194
M Rhytidhysteron magnoliae MFLUCC 18-0719T
Rhytidhysteron magnoliae KUMCC 21-0478
Rhytidhysteron yunnanense KUMCC 21-0485T
%%Z};ﬁdhysteron yunnanense KUMCC 21-0486
} 10011.00 Rhytidhysteron mesophilum A.Cobos-Villagrn 1800
Rhytidhysteron mesophilum A.Trejo 74
a.g)’_hytidhysteron tectonae MFLUCC 21-0037
Rhytidhysteron tectonae MFLUCC 13-0710T
Rhytidhysteron tectonae KUMCC 21 0479
Rhytidhysteron tectonae MFLUCC 21-0034
100/1.00) Rhytidhysteron mexicanum RV17107.1T
Rhytidhysteron mexicanum RV17107.2
Rhytidhysteron esperanzae R.Valenzuela 17206
Rhytidhysteron esperanzae T.Raymundo 6579
Rhytidhysteron rufulum EB 0383
Rhytidhysteron rufulum EB 0382
Rhytidhysteron rufulum EB 0384 P
Rhytidhysteron rufulum MFLUCC 12-0013 Rhytldhy Steron
Rhytidhysteron rufulum MFLUCC 14-0577T
10011.00 Rhytidhysteron ligustrum KUMCC 21-0491
Rhytidhysteron ligustrum KUMCC 21-0490
; (@q&idhysteron camporesii KUMCC 21-0488
Rhytidhysteron camporesii KUN-HKAS104277T
Rhytidhysteron chromolaenae MFLUCC 17-1516T
921-| Rhytidhysteron hongheense HKAS 112348
88 Rhytidhysteron hongheense KUMCC 21-0487
Rhytidhysteron hongheense HKAS112349
Rhytidhysteron hongheense KUMCC 20-0222
100/1.00 | Rhytidhysteron cozumelense T.Raymundo 7321
| Rhytidhysteron cozumelense A.Cobos-Villagrn 951
s4i- Rhytidhysteron thailandicum MFLUCC 14-0503T
60/-1 Rhytidhysteron thailandicum MFLUCC 13-0051
%9 | Rhytidhysteron thailandicum MFLU 17-0788
100099} | Rhytidhysteron thailandicum KUMCC 21-0493
Rhytidhysteron thailandicum MFLUCC 12-0530
Rhytidhysteron bannaense KUMCC 21-0482T
10011.001 Rhytidhysteron bannaense KUMCC 21-0483
Rhytidhysteron bruguierae KUMCC 21-0484
214100 Rhytidhysteron bruguierae MFLU 18-0571T
Rhytidhysteron bruguierae MFLU 16-0584
Rhytidhysteron bruguierae MFLUCC 17-1515
Rhytidhysteron bruguierae MFLUCC 17-1502
| Rnytidhysteron bruguierae MFLUCC 17-1511
Rhytidhysteron bruguierae MFLUCC 17-1509
10011.00 Rhytidhysteron xiaokongense KUMCC 20-0158
Rhytidhysteron xiaokongense KUMCC 20-0160T
10011.00r Rhytidhysteron coffeae KUMCC 21-0492
Rhytidhysteron coffeae KUMCC 21-0489T
Rhytidhysteron mangrovei MFLU 18-1894T
100/1.00 | Rhytidhysteron hysterinum EB 0351
| Rhytidhysteron hysterinum CBS 316.71
Rhytidhysteron opuntiae GKM 1190
Gloniopsis calami MFLUCC 15-0739
Gloniopsis praelonga CBS 112415 Outg roup

9411.00 | 100,

68/1.00 |  g5/0.97,

100/0.99

100/1.00)

98/1.00

88/1.00

87/-

67/1.00| 100/1.00|

76/0.98

92/1.00

-/0.96

90/0.99

80/1.00

0.03

Figure 117 Phylogram generated from maximum likelihood analysis based on combindd3US,
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SSU, andefl-Usequence data. Reldtsequences were obtained from Du et al. (2023). Sixty

strains are included in the combined sequence analysis, which comprise 3603 characters with gaps.
Gloniopsis calam{MFLUCC 150739)andG. praelonga(CBS 112415Wwere used as the outgroup

taxa Tree topology of the ML analysis was similar to the PP. The best scoring RAXML tree with a
final likelihood value 0f-13823.305195 is presented. The matrix had 1020 distinct alignment
patterns, with 30.24% of undetermined characters or gaps. Estimatedrdxpsen€ies were as
follows; A = 0.240496, C = 0.248284, G = 0.276517, T = 0.234703; substitution rates AC =
1.296332, AG = 2.756373, AT = 1.619981, CG = 0.911211, CT = 4.806161, GT = 1.000000;
gamma distribution shape parameter 0.129289. Bootstrap swahaes for ML equal to or greater

than 60% and PP equal to or greater than 0.90 are given above the nodes. Newly generated
sequence is in red, while T indicates holotype etype strains.

Dictyosporiaceaddoonmee & K.D. Hyde

Boonmee et al. (2016)ntroduced Dictyosporiaceaeto accommodate mostly aquatic
lignicolous species with cheiroid, digitate, palmate and/or dictyosporous conidia and their sexual
morphs that form a monophyletic clade in the class. The family comprises 17 genera and the type
genus iDictyosporium which has been reported from plant litter and decaying wood in terrestrial
and aquatic habitats, and is worldwide in distribu{i@sui et al. 2000, Cai et al. 2003, Yang et al.
2018, Hongsanan et al. 2020a, Wijayawardene et al. 2022)

DictyocheirosporaM. 6 souza, Boonmee & K. D. Hyde, Fungal
Boonmee et al. (201@ptroducedDictyocheirosporawhich is typified byD. rotundathat

producing aeroaquatic dark sporodochial colomi#l cheiroid dictyospores. No sexual mbrpas

been described from this gen(Boonmee et al. 2016, Dong et al. 2Q2D)ctyocheirosporais

saprobic on decaying wood in freshwater and terrestrial hab¥atg et al. 2018, Jayasiri et al.

2019, Dong et al. 2020, Phukhamsakda et al. 202@®reare 24 records listed in Index Fungorum

(2023). In this study, we collectddictyocheirospora nabanheendi®m Cocos nuciferaor the

first time.

6. Dictyocheirospora nabanheensiEbpromma & K.D. Hyde, in Tibpromma et al., Fungal Divers.
92: 10 (2018) Fig. 12

Index Fungorum number: IF5544 Macesoffungi number: FOF04483

Saprobicon dead leaves dfocos nuciferaSexual morphNot observed Asexual morph:
HyphomycetousConidiomatasporodochial, superficial, scattered, dark brown to backatural
substrate. Mycelium immersed, composed of pale brown, smooth hyphaenidiophores
micronematous, short, reduced to conidiogenous ¢&tisidiogenous celld . 5 x4 b &m (x.=
7.5 x 4.5 pym),holoblastic, integrated, terminal, pale brown, sthemalled. Conidia3 57 40 |
1571 @DX= 37 x 16 um) solitary, oval to ellipsoid, acrogenous, cheiroid, pale brown to brown,
consisting of 56 rows of cells, with rows cylindrical, palmately divergent, inwardly curved at the
tip, arising from a basal delwith rounded to cylindrical appendage, each row composei 1df 8
cells, euseptate, slightly constricted at septa, guttulate in each cell, snadleith.

Material examined Thailand, Chiang Rai Province, Muang District, on dead leaves of
Cocos nuciferal6 January 2021, %. Tian, C33 )MFLU 23-0164 ljving culture MFLUCC 23
0171

Known host and distributioii O nPandanussp. from China (Tibpromma et al. 2018)on
Leucaenasp.from Thailand(Jayasiri et al. 2019pn Borassuslébellifer from India (Rajeshkumar
et al. 2021)o rCocos nuciferdrom Thailand (this study).

GenBank numberis LSU = OR438807, ITS = OR43833&f1-U= OR500304

Notesi In our phylogenetic analysesur strain MFLUCC 230171 grouped with two
strains @ Dictyocheirospora nabanheengBIFLUCC 170562 and MFLUCC 2®094) with 100
ML and 1.00 PP statistical support (Fig. 13). Our new isolate is similar to the holotype of
D. nabanheensifHKAS 101807) except for the smaller conidiogenous cglls 7.5 x4.5em vs.
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Xx.= 12 x 5.5 pm)(Tibpromma et al. 2018)Based on nucleotide comparisons, our strain (MFLU
23-0164) is not significantly different from the #ype isolate (MFLUCC 10562) in ITS, LSU,
SSU andefl-U Therefore, we identified our isolate RBsnabanheensjsvhich is a new host record
from Cocos nucifera

Figure 127 Dictyocheirospora nabanheengiglFLU 23-0164,new host record a, b Appearance
of the colonies ordead leaves o€ocos nuciferacif Conidiophore with conidiagi| Conidia.
m Colonieson PDA from surface and reverSzxale barscil =20em.

DidymellaceaeGruyter

Didymellaceaewas introduced byde Gruyter et al. (2009yith the type Didymella
Didymellaceass the largest family in th€leosporales Species belonging tbidymellaceaeare
cosmopolitan and often plant pathogens on a wagige of hosts, mainly causing leaf and stem
lesions(de Gruyter et al. 2009, Chen et al. 2017)ey are also endophytic, saprobic, fungicolous
and lichenicolougAveskamp et al. 2010)rhe family comprises 44 genef@ijayawardene et al.
2022) The sexal morph of this family is characterized mainly by immersed pseudothecia, globose
to flattened, ostioles, with pseudoparenchymatal celHspd8ed bitunicate asci, cylindrical to
clavate or saccate;skeptate ascospores (didymospores) or rselptate dityospores. The asexual
morphs are coelomycetous with pycnidial conidiomata, sometimes becoming erump&udylani
with cells oftextura angularis mostly conidiophores are absent, and then either filiform, septate,
and branched, and ramified respectyy@nteroblastic conidiogenous cells, phialidic, doliiform to
lageniform, smootiwalled and conidia of various shapes (ellipsoid, cylindrical, fusiform, pyriform
or globose), hyaline or pigmented, septate or aseptate, guftdtatgsanan et al. 2020a)
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10011.00 - Dijctyocheirospora multiappendicem HKAS 122870
Dictyocheirospora multiappendicem HKAS 122866T
Dictyocheirospora erhaiensis HKAS 121703T
Dictyocheirospora lithocarpi MFLUCC 17-2537T
oor1.gdDictyocheirospora indica MFLUCC 15-0056T
Dictyocheirospora subramanianii BCC 3503
hoo/1.00 Dictyocheirospora xishuangbannaensis MFLUCC 17-2087
Dictyocheirospora xishuangbannaensis KUMCC 17-0181T
Dictyocheirospora heptaspora DLUCC 1992
Dictyocheirospora heptaspora CBS 396.59
Dictyocheirospora heptaspora MFLUCC 22-0096
Dictyocheirospora aquadulcis MFLUCC 17-2571T
671 Dictyocheirospora aquadulcis MFLUCC 21-0095
Dictyocheirospora bannica MFLUCC 16-0874
Dictyocheirospora bannica KH 332T
Dictyocheirospora pandanicola MFLUCC 16-0365T
Dictyocheirospora vinaya MFLUCC 14-0294T
5100 Dictyocheirospora pseudomusae yone 234T
Dictyocheirospora gigantica BCC 11346 i i
s, Dictyocheirospora clematidis MFLUCC 17-2089T Dictyocheirospora
m'ﬂctyocheimspora thailandica MFLUCC 18-0987T
100/1.00 Dictyocheirospora taiwanense MFLUCC 17-2654T
91/1.00 100/1.00[ Dictyocheirospora metroxylonis MFLUCC 15-0028aT
91/1.00 Dictyocheirospora metroxylonis MFLUCC 15-0028b

-/0.95

92/1.00

Dictyocheirospora chiangmaiensis MFLUCC 22-0097T
Dictyocheirospora rotunda HKAS 122868
76/0.97) Djctyocheirospora rotunda MFLUCC 17-0222
Dictyocheirospora rotunda MFLUCC 14-0293T
Dictyocheirospora cheirospora KUMCC 17-0035T
921 Dictyocheirospora nabanheensis MFLUCC 17-0562T

981.00L Dictyocheirospora nabanheensis MFLUCC 23-0171
1001.00| L Djctyocheirospora nabanheensis MFLUCC 22-0094
Dictyocheirospora garethjonesii DLUCC 0848T
911.00! Djctyocheirospora garethjonesii MFLUCC 16-0909T
Dictyocheirospora aquatica KUMCC 15-0305T
Digitodesmium polybrachiatum COAD 3174T
Digitodesmium bambusicola CBS 110279T

Outgroup

95/1.00

99/1.00

0.009

Figure 137 Phylogram generated from maximum likelihood analysis based on combined ITS, LSU,
SSU andefl-Usequence data. Related sequences were obtaineddsa@siri et al. (2019 hirty-

seven strains are included in the combined sequence analy&h, edmprises 3764 characters

with gaps.Digitodesmium bambusicol@BS 110279) an®. polybrachiatum(COAD 3174)were

used as the outgroup taxghe tree topology of the ML analysis was similar to the PP. The best
scoring RAXML tree with a final likelihaom value 0f-9131.398926 is presented. The matrix had

573 distinct alignment patterns, with 36.80% of undetermined characters or gaps. Estimated base
frequencies were as follows; A = 0.241709, C = 0.248410, G = 0.267650, T = 0.242231;
substitution rates AG= 2.030907, AG = 3.333139, AT = 2.243761, CG = 0.988458, CT =
10.225470, GT = 1.000000; gamma distribution
values for ML equal to or greater than 60% and PP equal to or greater than 0.90 are given above the
nodes. Newly generated sequence is in red, while T indicates holotypaypeestrains.

EpicoccumLink

Epicoccumwas introduced by Link (1815)ith Epicoccum nigrunas the type speciesd
emended byChen et al. (2015)Species are saprobgkyasiri eal. 2017) pathogengRaza et al.
2019) and endophyte@-avaro et al. 2012, Dzoyem et al. 2017) on various plant parts in aquatic
and terrestrial habitats (Voronin et al. 2021, Barreto et al. 202pi¢occumhas hyphomycetous
and coelomycetous synanambs(Chen et al. 2015, Thambugala et al. 20The hyphomycetous
anamorph is characterized by having dark sporodochia with branched conidiophores antbmono
polyblastic, colourless conidiogenous cells that produce coloured, sometimes verruculose,
dictyoconidia(Link 1815, Chen et al. 2015, de Silva et al. 202he coelomycetous anamorph is
characterized by the formation of conidia in pycnidial conidionf@teen et al. 2015)There are
161 records available in Index Fungorum (2023). However, for maksedpecies described before
the year 2000, sequence data are unavailable and only 48 species are known with sequelece data
Silva et al. 2021, Keirnan et al. 2021h this study,we introduce a new recordgicoccum
italicum) and a new specids. yunranensiso accommodate three strainstbfendophyticunand a
new collection
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7. Epicoccum italicumQian Chen, Crous & L. Cai, in Chen et al., Stud. Mycol. 87: 144(2017)
Fig. 14

Index Fungorum number: IF818965; Facesoffungi number: FOF14283

Saprobicon ded leavesof Ananas comosus$Sexual morph: Not observed. Asexual morph:
Colonieseffuse on the natural substrate, scattered, dark brown toCamkdiomatasporodochial,
globose, mainly solitary, superficiaConidiophoresreduced to holoblastic conidiogaus cells.
Conidia 1 01 X% = 16 pm) diam., multicellulaphragmosporous, verrucose, globose to
subgloboseyriform, truncate at base, brown to dark brown.

Culture characteristicé Colonies on PDA, 180 mm diam. after 7 d, margin irregular,
yellow with a white margin; neerse salmon to saffron.

Figure 1471 Epicoccum italicuniMFLU 23-0166, new host and geographical recortly. @olonies
on dead leaves #nanas comosusl, e Sporodochiumi h, ki n Conidia. i Germinatedonidium.

J, 0 Colonies on PDA from surface anelverse. Scale bars: d, e =20n, i =7 h,6i® = £0m,
e m.
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Material examined Thailand, Chiang Rai Provincé/uang District,on dead leaves of
Ananas comosyd8 July 2020, X.G. TiarR45 (MFLU 23-0166), living cultureMFLUCC 23
0105

Known hosts and distributionOn seedlings foAcca sellowianan Italy (Chen et al. 20173)
on sediment of Lakes in Antarctic Penins@fagaki et al. 202Q)on Quercus roburin Poland
( Ri ver a Ve g@amAmnas arhosus Zhaiarl \this study).

GenBank numbers LSU = OR438808, ITS = OR4387,rpb2 = OR634955.

Notesi In the multtloci phylogenetic analyseeur strain MFLUCC 230109 clusters with
the extype strain ofEpicoccum italicun{CGMCC 3.18361) with 100% ML and 1.00 PP statistical
support (Fig. 15). Morphologically, our strain sgnilar to the holotype oE. italicumin having
sporodochial, superficial conidiomata and multicellydhragmosporous, verrucose, subglobose
pyriform, brown conidia and the conidial size of our collection is also similar ialicum( 1 01 2 5
em vsi281Z2.mH . The nucl eoti de ¢ o MPLECC 28@03sis s how
not significantly different from the type strain Bf italicum(CGMCC 3.18361) in ITS anghb2.
Thus, based on the recommendations of Chethana et al. (20@1lidentified our strain as
E. italicum Our strainE. italicum(MFLUCC 23-0105 is reported as a new host and geographical
record onAnanas comosus Thailand

8. EpicoccumyunnanensisX.G. Tian, K.D. Hyde & Tibpromma, sp. nov. Fig. 16

Index Furgorum number: IF90097G-acesoffungi number: FOF14282

Saprobicon deadleavesof Oryza sativa Sexual morph: Not observed. Asexual morph:
Colonieseffuse on the natural substrate, scattered, dark brown to@amnkdiomatasporodochial,
globose, mostly ditary, superficial. Conidiophores micronematous, reduced to holoblastic
conidiogenous cellConidial 07 £ 61 8m (x= 14 x 7 pym, n = 40), brown to dark brown,
mostly ellipsoid, rarely globose to subglobose, verruculose, truncate at base, sometimas wit
basal cell.

Material examined Thailand, Chiang Rai ProvincBluang District,on dead leaves @ryza
sativg 18 September 2020, X.G. Tian;3{MFLU 23-0165, holotype).

Known hosts and distribution On Magnolia candolliin China(de Silva et al. 221); on
Oryza sativan Thailand (this study).

GenBank numbers LSU = OR438809, ITS = OR438338

Notes 1 Epicoccum endophyticunfJZB380043 and JZB380044yas introduced by
Manawasinghe et al. (2020)ater, de Silva et al. (2021jntroduced another new spes also
named asE. endophyticum(HMCE12, MFLUCC 190047 and MFLUCC 19097. However,
Epicoccum endophyticufHMCE12, MFLUCC 190047 and MFLUCC 19097) has different
characteristics as comparedHoendophyticungJZB 380043 and JZB 38004#@Ylanawasinge et
al. 2020, de Silva et al. 2021and our multiloci phylogenetic analyses showed that
E. endophyticum(HMCE12, MFLUCC 190047 and MFLUCC 19097) did not cluster with
E. endophyticun{JZB 380043 and JZB 380044) (Fig. 15). Latér,endophyticum{HMCE12,
MFLUCC 190047 and MFLUCC 18097 is Nom. illegit., Art. 53.1. Tarefore, we identified
them as different species and introduégzicoccum yunnanens&s a new name to accommodate
the three strains d&. endophyticuntHMCE12, MFLUCC 190047 and MFLUC 190097).

In our phylogenetic analysesur new collection (MFLU 2®165) grouped witlEpicoccum
yunnanensigHMCE12, MFLUCC 190047 and MFLUCC 18097, extype) (Fig. 15). Our new
collection is similar tde. yunnanensis having sporodochial, globosmainly solitary conidiomata,
with micronematous conidiophores which are reduced to conidiogenous cells and brown to dark
brown, mostly ellipsoid, verrucose conid@de Silva et al. 2021) The <coni di al Si z
em vsil5 x1810 e m) of lleaian is naésav similaw to the holotype of
E. yunnanensifMFLUCC 190097) and the nucleotide comparisons show that our stk
230169 is not significantly different from the oth&. yunnanensistrains (MFLUCC 19047
and MFLUCC 190097) in ITS Therefore, we identified our collection as a new species,
E. yunnanensiOur new collection was first found as a saprobdead leaves dDryza sativeand
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a geographic record from Thailand, whifle Silva et al. (2021)eported this species as an
endghyte inMagnolia candollifrom China, which shows th#tis species can have more than one

life mode.

Epicoccum pruni MFLU 16-1794T
Epicoccum nigrum CBS 173.73T
Epicoccum poae CGMCC 3.18363T
Epicoccum purpurascens CBS 128906
#0.98 I\ | Epicoccum endophyticum JZB 380043
plcoccum endophyticum JZB 380044
p/coccum dendrobii CGMCC 3.18359T
-n.00| = Epicoccum cedri MFLU 16-1358
Epicoccum rosae MFLU 15_3240T
Epicoccum tobaicum CBS 384.36T
Epicoccum layuense LC8155/CGMCC 3.18362
sorion— EPicoccum tritici MFLUCC 16-0276
-1.00 Epicoccum mezzettii CBS 173.38T
Epicoccum yunnanensis MFLU 23-0165T
2"\ Epicoccum yunnanensis (E. endophyticum MFLUCC 19-0097T)
8614l Epicoccum yunnanensis (E. endophyticum HMCE12)
Epicoccum yunnanensis (E. endophyticum MFLUCC 19-0047)
sorob-Picoccum mackenziei MFLUCC 16-0335T
Epicoccum italicum CGMCC 3.18361T
10011.00! Epjcoccum italicum MFLUCC 23-0105
Epicoccum phragmospora CGMCC 3.19339T
plcoccum hordei CGMCC 3.18360T
icoccum sorghicola BRIP 72441a
Epicoccum pimprinum CBS 246.60T
Epicoccum mnesitheae BRIP 72463b
Epicoccum variabile CBS 119733T
-picoccum viticis CGMCC 3.18344T
picoccum camelliae CGMCC 3.18343T
icoccum andropogonearum BRIP 72450a .
1@3’1%’occum andropogonearum BRIP 72453b Epicoccum
Epicoccum sorghinum CBS 179.80
gpicoccum thailandicum MFLUCC 16-0892T
picoccum pneumoniae UTHSC DI16_257T
Epicoccum djirangnandiri BRIP 69585T
&-}glgoccum latusicollum CGMCC 3.18346T
picoccum poaceicola MFLUCC 15.0448T
s picoccum catenisporum CBS 181.80T
00:Eaicoccum polychromum CBS 141502T
74/0.9

100/1.00

73/0.99]

-11.00|

-/0.99|

wEpicoccum longiostiolatum CBS 886.95T
Epicoccum ovisporum CBS 180.80T
9%ﬁ_a{jcoccum chloridis BRIP 72460a
ool EPICoccum rhynchosporae BRIP 72439a
L Epicoccum triodiae BRIP 72492b
d: Epicoccum huancayense CBS 105.80T
QM0 Epicoccum proteae CBS 114179T
o gp igoccum duchesneae CGMCC 3.18345T
-/1.00| picoccum dickmanii CBS 124671T

1001.00— Epicoccum multiceps CBS119734T
100/%1,;<EEEpicoccum draconis CBS 186.83

9090 [P0 Epicoccum brahmansense CBS 990.95T
100/1:004 Epicoccum brasiliense CBS 120105T

Epicoccum pseudokeratinophilum MFLUCC 18-1593T
Epicoccum keratinophilum UTHSC DI16.271T
Epicoccum henningsii CBS 104.80
Epicoccum plurivorum CBS 558.81T

a31.00 | 100 Didymella sancta CBS 281.83T
99/1.00 Tf Didymella protuberans CBS 381.96T

-11.00 |

Didymella

Didymella prosopidis CBS 136414T
Didymella prolaticolla CBS 126182T

ENothophoma brennandiae CBS 145912T
/4.00

Nothophoma anigozanthi CBS 381.91T Nothophoma
Nothophoma acaciae CBS 143404T

Ascochyta nigripycnidia CBS 116.96T
Ascochyta medicaginicola CBS 112.53T
@'%scochyta coronillae-emeri MFLUCC 13-0820T Ascochya
Neodidymelliopsis achlydis CBS 256.77T

Neodidymelliopsis xanthina CBS 383.68T Neodidymelliopsis
Neodidymelliopsis longicolla CBS 382.96T
Neoascochyta desmazieri CBS 297.69T

Outgroup

Figure 1571 Phylogram generated from maximum likelihood analysis based on combsigd
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SSU,tub2andrpb2 sequence data. Related sequences werametttomKeirnan et al. (2021and

de Silva et al. (2021)Sixty-nine strains are included in the combined sequence analysis, which
comprise 2737 characters with gapseoascochyta desmazigi€tBS 297.69)was used as the
outgroup taxonTree topology oftte ML analysis was similar to the PP. The best scoring RAXML

tree with a final likelihood value 0f16285.503408 is presented. The matrix had 815 distinct
alignment patterns, with 20.76% of undetermined characters or gaps. Estimated base frequencies
were & follows; A = 0.241115, C = 0.245717, G = 0.272236, T = 0.240932; substitution rates AC =
1.558687, AG = 1.558687, AT = 1.850179, CG = 0.904162, CT = 11.412768, GT = 1.000000;
gamma distribution shape parameter GEquaktod. 144
greater than 60% and PP equal to or greater than 0.90 are given above the nodes. Newly generated
sequencearein red, while T indicates holotype or-gype strains.

Figure 1671 Epicoccum yunnanensiMFLU 23-0165, holotypd. a, b Colonie®n dead leaves of
Oryza sativa c, d Sporodochium.ié Conidiogenous cells with attached conidiuim Conidia.
Scale bars:c,d=%m,jh e= 20n &m,10i & m.
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Didymosphaeriacea®unk

Didymosphaeriaceawas introduced byunk (1953)with Didymosphaeria epidermidias
the type species. To date, there are 33 genera with 255 species belorigitdgmosphaeriaceae
(Wijayawardene et al2022) The sexual morphs dDidymosphaeriaceaare characterized by
globose to subglobose, centrally ostiolate ascomata, trabeculate pseudoparaphyses (Liew et al.
2000), which anastomosed mostly above the asci, cylindric or oblong, pedicellate ascivamd bro
thick-walled, septate ascospor@sptroot 1995, Ariyawansa et al. 2014)he asexual morphs of
Didymosphaeriaceaeare fusicladiurdike and phomdike (Hyde et al. 2013) Species in
Didymosphaeriaceaare mainly found in terrestrial habitats and aquaticironments as saprobes,
endophytes, pathogens and hemibiotrophs on woody branches and herbaceous stems and leaves
and are also parasitic on other fu(@riyawansa et al. 2014, Thambugala et al. 2017, Phookamsak
et al. 2019)

ChromolaenicolaMapook

Chromolaenicolavas introduced by Mapook et al. (2020a) with the type spé€tiesnensis
There are six species belonging to this genus, which are sap(blagmok et al. 2020a,
Phukhamsakda et al. 202@he sexual morpbf Chromolaenicolas characterize by immersed to
semiimmersed and coriaceous ascomata, cylindrical asci, and uniseriate, ellipsoid, muriform
ascosporegMapook et al. 2020a)The asexual morph is pycnidial, with enteroblastic, phialidic
conidiogenous cells, and oblong or oval to elligsglobose to subglobose coniditayasiri et al.
2019, Mapook et al. 2020ayVe introduce a new speci€s ananasibased on morphological
comparison and phylogenetic analyses.

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

Index Fungorum number: IF9009MHacesoffungi number: FoF14284

Etymologyi Referring to the hosinanas comosusn which the specimen was collected.

Holotypei MFLU 23-0167

Saprobicon deadeavesof Ananas comosusSexual morph: Not observed. Asekunorph:
Colonies superficial, scattered, gregarious, punctiform to effuse, dark brown to black.
Conidiophores filamentous, septate, branched, often reduced to conidiogenous cells.
Conidiogenous cellsoloblastic, monoblastic, terminal, determinate, m@lio brown, branched,
smooth, elongated, flat at ape2onidia7i8 x 4i5 em (x.= 8 x 5 um, n = 35), solitary, oval to
ellipsoid, aseptate, pale brown to brown, guttulate when matemeiculosethick-walled.

Culture characteristicé Conidia germinatig on PDA within 12 h at room temperature.
Colonies circular, mycelium slightly flattened, filamentous, cultures creamy white on surface, white
to yellow brown in reverse from edge to the centre of the colony.

Material examined Thailand, Chiang Rai Prowe, Doi Pui, on dead leaves Ahanas
comosus 17 August 2020, X.G. Tian, p7 (MFLU 230167, holotype), exype living culture
MFLUCC 230111.

GenBank numbers MFLU 23-0167: LSU = OR438810, ITS = OR438339, SSU =
OR458331tefl-U= OR500305. MFLUCC 2®111:LSU = OR438811, ITS = OR438340, SSU =
OR458332tefl-U= OR500306

Notesi In the phylogenetic analyses of combined ITS, LSU, SSUeifd) sequence data
our strain (MFLU 230167 and MFLUCC23-011]) formed a separaterdnch and clusters with
Chromolaenicola sapindvith 99% ML and 1.00 PP bootstrap support (Fig. 83)romolaenicola
sapindi was introduced byRen et al. (2022bYased solely on sexual morphs characters.
Chromolaenicola ananasi shares similar asexual moglbgy to C. chiangraiensis
C. lampangensisandC. siamensisn havingconidiophores reduced to conidiogenous cells, hyaline
and unbranched, smooth, elongated conidiogenous cells and ellipsoid, browswateck and
verruculose conidiaHowever,C. ananasidiffers in havingpale brown to browmonidiawhich are
aseptate and guttulate when matwhile C. chiangraiensis C. lampangensisandC. siamensis
have reddish brown conidia which arsdptate when mature, and not constricted at the septum. In
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addition, C. ananasihas s mal | er coni dd ananésivg. 814x 694 T Bme mn i
C.chiangraiensisys. 1215 x 46 . 5 & nmampangensis The PHI test revealed no significant
recombination event betweeGhromolaenicola ananasand c¢l osely rel ated
(Fig. 19). In addition, nucleotide comparisons of ITS &fd-Ugene regions revealed 6 bp and 10

bp differencedbetweenC. ananasandC. sapindarespectively Thus, we introduc€. ananasas a

new species based on phylogenetic analyses and morplablogacacters.

Figure 177 Chromolaenicola ananagMFLU 23-0167, holotype). a, b Colonies on dead leaves of
Ananas comosugsi h Conidiogenous cells with conidia.ni Conidia. o Germinatedonidium.

p Colonies on PDA from surface and reverse. Scate:libe, 0 =20e m, 7id, = f1ih=&6m, |
e m.

Montagnula Berlese

Montagnulawas introduced byerlese (1896jo0 accommodat®l. infernalisand the genus
was placed irDidymosphaeriaceaby Ariyawansa et al. (2014Montagnulacomprises saprobes
growing on dead plants diMontagnulaspecies are characterized by globose, immersed ascomata
with a clypeus, claviform asci, fusoid or ellipsoid ascospores with transverse septa and one or more
longitudinal septaAriyawansa et al. 2014, Mapook et al. 20208gcently, Sun et a(2023)
introduced two new species in the genus and synonynitedhromolaenicola M. puerensis
M. saikhuensisandM. thailandicaunderM. donacina Forty-nine records of this genus are listed
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in Index Fungorum (2023). In this study, a new host reddrdlonacinais described based on
morphology and molecular data.

| Pptasashaar st LS SI0ZT  Paaphospar
e e
) ﬁ‘,g’[r%‘;’/i‘éi‘;i’é ﬁfiiﬁiiﬁifijégé‘:}%%ﬁ? 515” i T
T AT, e
oose | 53%322752537521fﬁi’rliffizcmzp‘tsfgc 14-0023T . ’ .
L‘ Didymosphaeria rubi-ulmifolii MFLUCC 14-0024 DldymtJ.SPhafar/a

'— Paraconiothyrium cyclothyrioides CBS 972.95T Paraconiothyrium

98093 Chromolaenicola nanensis MFLUCC 17-1477

69--| Chromolaenicola nanensis MFLUCC 17-1473T

Chromolaenicola lampangensis MFLUCC 17-1462T

hromolaenicola clematidis MFLUCC 17-2075 ;
‘hromolaenicola chiangraiensis MFLUCC 17-1493 Chramolsenisord
Chromolaenicola siamensis MFLUCC 17C2527

- Chromolaenicola thailandensis MFLUCC 17-1510T

Chromolaenicola thailandensis MFLUCC 17-1475

.Chromolaenicola ananasi MFLUCC 23-0111

-/0.96 |

100/1.00-L_|

87/-, |
97/1.00 ~

99/1.00 ~! | Chromolaenicola ananasi MFLU 23-0167T
gﬂ(%nolaenicola sapindi HKAS 122789
romolaenicola sapindi HKAS 122876T
Verrucoconiothyrium nitidae CBS 119209 Verrucoconiothyrium
Cylindroaseptospora leucaenae MFLUCC 17-2424T  Cylindroaseptospora
LI Letendraea cordylinicola MFLUCC 11-0148T
Letendraea cordylinicola MFLUCC 11-0150 Letendraea
100/1.007 Tremateia guiyangensis GZAASO1T
r 100/1.00 Tremateia arundicola MFLU 16-1275T Tremateia
Tremateia murispora GZCC 18-2787T
85/1.00 Bimuria novae-zelandiae CBS 107.79T Bimuria
Deniquelata vittalii NFCCl4249T )
- Deniquelata barringtoniae MFLUCC 11-0422T Deniquelata
seudopithomyces entadae MFLUCC 17-0917T 5

m il gsjeudopithomyce rosae MFLUCC 15-0035T Seloopiuehice

Neokalmusia scabrispora KT 1023 ;
95 Neokalmusia brevispora KT 1466T Neaislmusia
P - Phaeodothis winteri CBS 182.58 Phaeodothis
“H Didymocrea sadasivanii CBS 438.65T Didymocrea

M‘? Paramassariosphaeria anthostomoides MFLU 16-0172T
Paramassariosphaeria anthostomoides CBS 615.86  Paramassariosphaeria
10011.000 Montagnula cirsii MFLUCC 13-0680
M@ontagnula scabiosae MFLUCC 14-0954T Montagnula
7501.00) Montagnula bellevaliae MFLUCC 14-0924T
1001.00 | Neptunomyces aureus CMG12T
Neptunomyces aureus CMG13 Neptunomyces
1001.00] Xenocamarosporium acaciae MFLUCC 17-2432 .
| Xenocamarosporium acaciae CBS 139895 Xenocamarosporium
7711.00 1001.00, Alloconiothyrium aptrootii CBS 980.95T . .

B Alloconiothyrium aptrootii CBS 981.95T allaconiotyiin

Imusia variisporum CBS 121.517T .
‘@a%usia italica MFLUCC 14-0560T Kalmusia
Kalmusibambusa triseptata MFLUCC 13-0232T Kalmusibambusa

10011.00[ Laburnicola muriformis MFLUCC 14-0921T
Laburnicola hawksworthii MFLUCC 13-0602T

S 97/1.00 Spegazzinia radermacherae MFLUCC 17-2285T
wﬁL Spegazzinia bromeliacearum URM 8084T Spegazzinia
Spegazzinia neosundara MFLUCC 15-0456T

mm){ Dictyoarthrinium musae MFLUCC 20-0106T

— 100/1.00 Dictyoarthrinium musae MFLUCC 20-0105T Dictyoarthrinium
L Dictyoarthrinium sacchari CBS 529.73

10011.00' Djctyoarthrinium sacchari MFLUCC 20-0107

100/1.00 | Bambusistroma didymosporum MFLU 15-0057T
Bambusistroma didymosporum MFLU 15-0058 outgroup

Laburnicola

0.04

Figure 181 Phylogram generated from maximum likelihood analysis based on combined ITS, LSU,
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SSU, andefl-Usequence data. Related sequences were obtainedviapmok et al. (2020a3nd
Samarakoon et al. (202018ixty-six strains are includein the combined sequence analysis, which
comprise 3416 characters with gaBambusistroma didymosporuiFLU 15-0057T and MFLU
15-0058)was used as the outgroup taxdinee topology of the ML anatys was similar to the PP.

The best scoring RAXML tree with a final likelihood value-&6435.880186 is presented. The
matrix had 858 distinct alignment patterns, with 23.84% of undetermined characters or gaps.
Estimated base frequencies were as followvs; 0.238114, C = 0.250965, G = 0.270076, T =
0.240844; substitution rates AC = 1.378497, AG = 2.210004, AT = 1.406920, CG = 1.029879, CT =
7.001042, GT = 1.000000; gamma distribution
values for ML equal torogreater than 60% and PP equal to or greater than 0.90 are given above the
nodes. Newly generated sequenaesn red, while T indicates holotype or-&ype strains.

0.04

(9w=0.3) Chromolaenicola thailandensis

MFLUCC 17-1510T

Chromolaenicola nanensis

Chromolaenicola clematidis MFLUCC 17-1473T

MFLUCC 17-2075
Chromolaenicola sapindi

HKAS 122876T

Chromolaenicola lampangensis
MFLUCC 17-1462T

Chromolaenicola chiangraiensis
MFLUCC 17-1493

Chromolaem.cola ananasl' )IFL[; 2'3‘-0167T Chromolaenicola siamensis
Chromolaenicola ananasi MFLUCC 23-0111 MFLUCC 17-2527

Figure 197 Results of PHI test d€hromolaenicola ananasind closely related spes using both
LogDet transformation and splits decompositi
significant recombination within the dataset. The new taxa are in red bold typE iadicates
holotype or extype strains

10. Montagnula donacina(Niessl) Wanas., E.B.G. Jones & K.D. Hyde, in Wanasinghe et al.,
Fungal Biology 120(11): 1365 (2016) Fig. 20

Index Fungorum number: IF62642acesoffungi number: FOF04638

Saprobicon leavesof Ananas comosus$Sexual morphAscomata320' 425 pm hidp x 295
365 pm diam.X.= 382 x 332 umn =7), immersed to erumpent, solitary, dinculate, globose to
obpyriform, coriaceous, brown to dark brown with ostidl¥stiole papillate, protruding from
substratum Peridium 15/ 25 um wide, comprising several layers of twalled, mle brown to
brown cells oftextura primatica Hamatheciumcomprising 23 pum wide, cylindrical to filiform,
septate, branched, pseudoparaphy8ssi 951 120 x 10i 15 um (x.= 108 x 13 umn = 30), &
spored, bitunicate, fissitunicate, elongalavate, curve, long pedicel AscosporeslOi 15 x 46
pum (x.= 15 x 5 ym,n = 25), overlappingli 2-seriate, hyaline to pale brown when immature and
becoming brown to dark brown when mature, fusiform to ellipsoiseftate, constricted at the
septum, slightly wider upmgy cell and tapering towards ends, straight, with-quttulate, smooth
walled, without terminal appendages. Asexual molNut:observed

Culture characteristcé Ascospores germinating on PDA wi
tubes produced from both cells.olGnies on PDA circular, mycelium velvety with fluffy,
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flamentous at margin, colony whiten PDA from abovgecolony dark to white from the centre to
edge of the colonfrom below

Figure 207 Montagnula donacin@VIFLU 23-0168, new host record). a, b IGoies on dead leaves
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of Ananas comosusc, d \Vertical section through stroma. e Ostiole. f Peridium.
g Pseudoparaphysesi khimmature and mature asci.ol Ascospores. p Germinated ascospore.
g Colony on PDA from surface and reverse. Scale baks=&l0e m, p =702 & &m@, cIm.

1004 Pseudopithomyces mori MFLUCC 18-1630
9811.00' Pseudopithomyces mori NCYUCC 19-0105

100 Pseudopithomyces atro-olivaceus CBS 244.96

Pseudopithomyces sacchari MFLUCC 20-0175 Pseudopithomyces
10011.00! Pseudopithomyces sacchari NCYUCC 19-0299
/0.96 Pseudopithomyces maydicus PW2861
1001.00 | Pseudopithomyces maydicus MFLUCC 14-0391
Phaeodothis winteri AFTOL ID 1590 Phaeodothis
100/1.00 Tremateia guiyangensis GZAASO1T ;
#8100 d Tremateia arundicola MFLU 16-1275T il
Bimuria novae-zelandiae CBS 107.79T Bimuria
Deniquelata barringtoniae MFLUCC 110422T Deniquelata
Neokalmusia brevispora KT 2313T Neokalmusia
Neokalmusia scabrispora KT 2202 s
7411.00 Didymocrea sadasivanii CBS 438.65T Didymocrea
_— Paraphaeosphaeria michotii MFLUCC 13-0349T Paraphaeosphaeria
N Karstenula rhodostoma CBS 690.94  Karstenula
Didymosphaeria rubi-ulmifolii MFLUCC 14-0023T Didymosphaeria
Pseudocamarosporium cotinae MFLUCC 14-0624T
os71 fpseudocamarosporium propinquum MFLUCC 13-0544T Paracamarosporium

Paracamarosporium hawaiiense CBS 120025T
Paraconiothyrium estuarinum CBS 109850T
10011.00 = Paraconiothyrium cyclothyrioides CBS 972.95T
9811 Montagnula donacina (M. puerensis) KUMCC 20-0331
70-| Montagnula donacina (M. puerensis) KUMCC 20-0225T
Montagnula donacina HVVV01
Montagnula donacina HFG07004
Montagnula donacina (M. chromolaenicola) MFLUCC 17-1469T
B%ontagnu/a donacina MFLUCC 23-0114
lontagnula donacina (M. thailandica) MFLUCC 17-1508T
Montagnula donacina (M. saikhuensis) MFLUCC 16-0315
Montagnula graminicola MFLUCC 13-0352T Montagnula
Montagnula appendiculata CBS 109027T
M@ﬂontagnula chiangraiensis MFLUCC 17-1420T
Montagnula chromolaenae MFLUCC 17-1435T
A1:00 sioo—————— Montagnula krabiensis MFLUCC 16-0250T
Montagnula aloes CBS 132531T
10011.001 Montagnula aloes CPC 19671
Montagnula cylindrospora UTHSC DI16-208T
o211.09 Montagnula cirsii MFLUCC 13-0680
85/1.00! Montagnula scabiosae MFLUCC 14-0954T
Montagnula camporesii MFLUCC 16-1369T

66/0.91

100/1.00

-/0.98

Montagnula bellevaliae MFLUCC 14-0924T Paramassariosphaeria
Paramassariosphaeria clematidicola MFLU 16-0172T
3 Montagnula jonesii MFLUCC 16-1448 Montagnula
76 Alloconiothyrium aptrootii CBS 980.95T Xenocamarosporium
% Xenocamarosporium acaciae CPC 24755T
088 Dendrothyrium variisporum CBS 121517T Dendrothyrium
100/1.00 \————————— Laburnicola muriformis MFLUCC 16-0290T Laburnicola

Spegazzinia deightonii MFLUCC 20-0002

| Spegazzinia deightonii yone 66

Spegazzinia deightonii yone 212

Spegazzinia sp. yone 279

Spegazzinia musae MFLUCC 20-0001T

Spegazzinia neosundara MFLUCC 15-0456T Spegazzinia

010~ Spegazzinia tessarthra SH 287
Spegazzinia radermacherae MFLUCC 17-2285T
Spegazzinia lobulata CBS 361.58
Spegazzinia camelliae WNAO3
Spegazzinia bromeliacearum URM 8084T
Spegazzinia intermedia CBS 249.89
100/1.00 r Pleospora herbarum CBS 191.86T

100/1.00 | Stemphylium botryosum CBS 714.68T
Kalmusia spartii MFLUCC 14-0560T outgrpup

0.03

81/

63/1.00

100/1.00

Figure 217 Phylogram generated from maximum likelihood analysis based on combindd3US,

SSU, andefl-Usequence data. Related sequences were obtainedsforarakoon et al. (2020a)
Sixty-five strains are included ithe combined sequence analysis, which comprise 2564 characters
with gaps. Kalmusia spartii (MFLUCC 140560), Pleospora herbarum(CBS 191.86), and
Stemphylium botryosufpCBS 714.68T)were used as the outgroup taX&e tree topology of the

ML analysis wasimilar to the PP. The bestoring RAXML tree with a final likelihood value ef
18289.739941 is presented. The matrix had 1166 distinct alignment patterns, with 29.63% of
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undetermined characters or gaps. Estimated base frequencies were as follows; @8%3).24=
0.249236, G = 0.274078, T = 0.235813; substitution rates AC = 1.522676, AG = 2.285230, AT =
1.387842, CG = 1.079948, CT = 6.513998, GT =
= 0.192349. Bootstrap support values for ML equal to or greaten 60% and PP equal to or
greater than 0.90 are given above the nodes. Newly generated secarenicesed, while T
indicates holotype or etype strains.

Material examined Thailand, Chiang Rai Province, Doi Pui, on dead leaveAranas
comosus2 September 2020, X.G. Tian, BAYMFLU 23-0168), living culture MFLUCC 23114.

Known hosts and distributioin On dead culms oDonax arundinaceusn Portugal (de
Thuemen 1881)rom soybean in MalaysidNik & Kwee 1980) from grapevines and Desert Ash in
Australia (Pitt et al. 2014) On dead stems dfhromolaena odoratan Thailand(Mapook et al.
2020a) on dead wood in Chingsun et al. 2023)on deadeavesof Ananas comosus Thailand
(this study).

GenBank number§ LSU = OR438812, ITS =OR438341, SSU- OR458333,tef-:U =
OR500307

Notesi In the multiloci phylogenetic analysisour strain MFLUCC 230114 clustered
within Montagnuladonacinastrainswith 83% ML bootstrap support (Fig. 21). Morphologically,
our strain shares similar morphology with the holotyp#otionacina(MFLU 20i 0325) in having
immersed to erumpent, solitary, tloculate, globose to obpyriform, coriaceous, brown to dark
brown ascomata8-spored, bitunicate, fissitunicate, elongalavate, curved, long pedicel aseid
fusiform to ellipsoid, iseptate, constricted at the septum, slightly wider upper cell and tapering
towards ends, straighscospore@Mapook et al. 2020aPur strain also has similar agci(95 120
x10'15e m v $100 x&@QA 5 € mascoapord§lil5 x46e m v 8l7 x4 . 5 & m)
M. donacina (MFLU 201 0325). Based on recommendations Gjethana et al. (2021}he
nucleotide comparisons showed that our strain (MFLLDPSE8) is not significantly differg from
M. donacina(MFLU 20-0325) in ITS, LSU, SSU, antefl-U Thus, we identified our strain as
M. donacinabased on phylogenetic analyses and morphological characters. OuMstdainacina
(MFLUCC 230119 is reported as a new host recordAoranascomosus

PseudopithomyceAriyaw. & K.D. Hyde

Pseudopithomycewvas described byAriyawansa et al. (2015yith the type species of
P. chartarum Pseudopithomycespecies have been reported as saprobic or parasitic on dead leaves,
stems of plants and hums Pseudopithomycess characterized by flexuous and aseptate
conidiophores, monoblastic or blastic, terminal and determinate conidiogenous cells, fusiform,
verruculose dark conidia and producing brown to black colonies on thgArosiwansa et al.
2015 Hyde et al. 2017, Jayasiri et al. 2019, Tennakoon et al. 20Zltgre are 13
Pseudopithomyce®cords listed in Index Fungorum (2023). In this study, two new records and a
new collection are introducedP. pandanicolaand P. palmicola are synonymized er
P. chartarumwhile, P. diversispors is synonymized undé®. atro-olivaceusbased on phylogeny
and morphology.

11. Pseudopithomyces atiolivaceus (Cooke & Harkn.) G. Guevara, K.C. Cunha & Gené,
Persoonia 37: 261 (2016) Fig. 22

Basionym.Helminthosporium atralivaceumCooke & Harkn., Grevillea 12, 64:95. 1884.

[ Pithomyces atralivaceus(Cooke & Harkn.) M.B. Ellis, Mycol. Pap. 76: 8. 1960

[ Pseudopithomyces diversisper®. Guevara, A.M. Cunha & Gené, Persoonia 37: 261.
2016

Index Fungoum number: IF819007

Saprobicon dead stems dknanas comosussexual morph: Not observed. Asexual morph:
HyphomycetousColonieseffused, dark olivaceous brown to bladkyceliumpartly immersed but
mostly superficial, composed of a mat of rather looggigrwoven and anastomosing, subhyaline
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to yellowish, thick hyphaeConidiophoresmacre to micronematous, sometimes sporodochial,
formed laterally, sometimes irregularly on hyphae,-je®y subhyaline to light brown, septate.
Conidiogenous cellgnonoblasic, hyaline, terminal, smoothConidia 15125 x 11.515em (X =

19.5 T 13 &m, n = 30), for med, rounded Tt ap
transverse septa and 2l longitudinal septum, sometimes constricted at the septa, browrnrlor da
brown, slightly verruculose to echinulate, often carrying part of conidiogenous cells at the base.

Figure 221 Pseudopithomyces ataivaceusMFLU 23-0169 new host and geographical recoprd
a, b Colonies on dead stems dnanas comosuscig Conidophore with conidia.
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hi' j Conidia with conidiogenous cells. k Germinated conidiurhpr@onidia. ] g Colonies on PDA
from obverse and reverse. Scalebarg= 20 ipmz h0 & m.

Culture characteristics Colonies on PDA reaching 25 mm in 7 days at 28 °C, flat, hairy or
cottony, circular, filamentous, mycelium superficial, effuse, radially striate, with regular edge from
forward, reverse white at the margiaddish brown at the centre.

Material examined Thailand, Chiang Rai Province, Doi Mae Salong, Mae Fah Luang
District, on deadstems ofAnanas comosys January 2021, X.G. Tian, RB5(MFLU 23-0169),
living culture MFLUCC 230149.

Known hosts and distsutioni On the bark oAcaciafrom California (Ellis 1960); on human
toenail, foot, and skin scrapings from Malawi, USA, Zimbabwe (Crous et al. 201@)gad stems
of Ananas comosusom Thailand (this study).

GenBank number§ LSU = OR438814, ITS = OR#&343, SSU = OR458335¢ef1-U =
OR500309

Notesi Our phylogenetic analyses showed tRatliversisporusandP. atro-olivaceusstrains
mixed (Fig. 23). Morphologically,P. diversisporusis not significantly different fromP. atro
olivaceus except the conid of P. diversisporusre verruculose to tuberculate, concolorous, while
those ofP. atro-olivaceusare verruculose to echinulat@here are no significant differences
betweenP. diversisporusandP. atro-olivaceusin ITS, LSU,gapdhandrpb2 sequence dat Thus,
we synonymizedP. diversisporusinderP. atro-olivaceus

In our phylogenetic analyses, our straMRLUCC 23-0149) grouped with the strains of
P. atro-olivaceusand shares similar morphological characteristics Withatro-olivaceusin having
brown and septate conidiéEllis 1960) The nucleotide comparisons showed that our strain
(MFLUCC 230149)is not significantly different fronP. atro-olivaceusin ITS, LSU, and SSU
gene regions. Thus, we identified our new collectiiALUCC 23-0149 asP. atro-olivaceusand
reported it as a new host and new geographical record for Thailand

12. Pseudopithomyces chartaruniBerk. & M.A. Curtis) J.F. Li, Ariyaw. & K.D. Hyde,n
Ariyawansa et al., Fungal Divers. 75: 66 (2015) Fig. 24

[ Pseudopithomyces palmicola.F. Li, Ariyaw. & K.D. Hyde, Fungal Divers.
10.1007/s132291503465, [41] (2015)

[ Pseudopithomyces pandanicdliopromma & K.D. Hyde, Fungal Divers. 10.1007/s13225
01804086, [25] (2018)

Index Fungorum number: IF5513%3acesoffungi number: FOF00938

Saprobicon dead leaves oDryza sativa Sexual morph: Not observedsexual morph:
Hyphomycetous.Colonies black, separate, later becoming conflue@onidiophoresformed
laterally and irregularly on the hyphae, micronematousnonematous, hyaline to yellowish,
smooth or occasionally verruculose, septate and branCloaidiogenous cellgtegrated, hyaline,
holoblastic, monoblasti&i 11 x 2.5'4em (x=8 | &n8 n=510).Conidial4i 18.5x 7i 10.5em
(x= 1 6em]n=90), acropleurogenous, mainly pleurogenous, broadly ellipsoid, murifan,
transverse septatei 4 longitudinal seite, sometimes constricted at the septa, light brown to dark
brown, verruculose to echinulateften carrying part of conidiogenous cell at base.

Culture characteristics Colonies on PDA reaching 30mm in 7 days at’@5 colonies from
above: flat, circudr, grey, surface flocculent, entire edge; reverse: yellowish at the margin, brown
to black in the centre.

Material examined’ Thailand, Chiang Rai Province, Doi Mae Salong, Mae Fah Luang
District, on dead leaves @iryza satival9 October 2020, X.G. TiaR3-4 (MFLU 23-0170) living
culture, MFLUCC 230125.

Known hosts and distributionOn dead leaves and stemsAaelorrhaphe wrightjiArachis
hypogaea Bridelia ferruginea Cajanus indica Calopogomium mhcamoidesCentrosema
pubescensFoeniculum vulgee, Holcus lanatusIpomoeasp., Jatropha podagricaJatrophasp.,
Musa sapientummNebouldia laevis Nicotiana tabacumOryza sativa Pandanus amaryllifolius,
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Pueraria phaseoloidesorghunsp., Trifolium repensTriticnm vulgareandZea mayd$rom Ghana,
Jamaica, Malaya, Mauritius, New Zealand, Northern Rhodesia, Nyasaland, Philippines, Sierra
Leone, Southern Rhodesia, the Sudan Republic, Thailand, B8¢keley 1874, Ellis 1960,
Ariyawansa et al. 2015, Tibpromma et al. 2018, this study)

Figure 231 Phylogram generated from maximum likelihood analysis based on combined LSU, ITS,
rpb2, SSU, andefl-U sequence data. Forfive strains are included in the combined sequence
analysis, which comprise 4445 characters with ggpsudocamarosporium cotin@dFLUCC 14

0624) andP. cyclothyrioideCBS 972.95were used as the outgroup taXaee topology othe

ML analysis was similar to the PP. The best scoring RAXML tree with a final likelihood value of
14997.450324 is presented. The matrix had 1086 distinct alignment patterns, with 41.23% of
undetermined characters or gaps. Estimated base frequenceeasv@ilows; A = 0.239674, C =
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