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Abstract

Peat swamp forests are critical ecosystems that serve as significant carbon stores. However,
they are increasingly threatened by deforestation anduaadhanges. The peat swamp forests in
Narathiwat, southern Thailand, represent the last remaining igripeat swamp ecosystems in the
country, yet studies on microfungi in these habitats remain limited and mostly lack molecular data.
This study focuses on identifying arwharacterizingfungi associated with palms, particularly
Eleiodoxa confertain the peat swamp forests of Narathiwat, Thailand. Based on detailed
morphological comparisons and mwdegne phylogenetic studies, we introduce one new genus,
Narathiwatomycesalong with25 new species, vizCancellidium narathiwatense, Chaetosphaeria
narathiwatensis, Chloridium narathiwatense, Conioscypha narathiwatensis, Daldinia
narathiwatensis, Gongromerizella palmicola, Helicoma narathiwatense, H. eleiodoxae,
Javarisimilis narathiwatensis, Lentistoma narathiwatense, Longivarius narathiwatensis,
Narathiwatanycesconfertae, Nawawia narathiwatensis, Neohelicosporium narathiwaterse, N
arecacearum Neoleptodontidium narathiwatense, Pseudosaprodesmium narathiwatense,
Savoryella narathiwatensis, Stanjehughesia narathiwatensis, Strossmayeria narathiwatensis,
Tamhinispora narathiwatensis, Terriera narathiwatensis, Tubeufia narathiwatensis, Vamsapriya
narathiwatensisand Yunnanomyces narathiwatendtsirthermore, we report 16 new recolidsed
on host, geographicabr habitatassociations. These include 11 previgugescribed specied
Ernakulamia cochinensis, Lasiodiplodiaasiliensis La. theobromae, Linocarpon appendiculatum,
Longicorpus striataspora, Megacapitula villosa, Neohelicosporium fusisporum, Nigrospora
chinensis, Polyancorglobosa, Pseudodactylaria longidenticulata, Trichoderma vi@nas well
asConioscypha narathiwatensis, Longivarius narathiwatensis, Neoleptodontidium narathiwatense,
Terriera narathiwatensissndVamsapriya narathiwatensighich represenhefirst records of their
respective genera on the host fanflsecaceaeEach taxon is provided with detailed descriptions
and illustrations, along with a concise summary for each family and geémssstudy enhances our
understanding of fungal diversity in peat sm@forests and validates the identification of species
introduced in previous studies, which relied solely on morphological analysis. By incorporating
molecular data, it ensures more accurate taxonomic placement.
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INTRODUCTION

Fungi, a diverse group of organisms, ocgurvarious types of environmentgcluding
terrestrial (Phukhamsakda et al. 20Z2Bang et al20243, freshwater (Hyde et al. 202Wang et al.

2024, and marine (Jones et al. 20I3a0 et al.2024 environmentsThey play crucial roles in
ecosystem functioning as decomposers, mutualists, and pathogens (Bhunjun et alieg@22t al.
20233 Hyde et al. 2024 Beyond their ecological significance, fungi also contribute positively to
our daily lives, particularly by decomposing plant materials and aiding in nutrient cycling (Mortimer
et al. 2012, Lange et al. 201Riego et al. 2028B).

Ascomycotathe largest phylum within the fungal kingdom, thrives in diverse habitats and on
various substrates, including human and animal, plant, algae, lichens, insects, dung, water, soil, air,
and other fungi (Eriksson 200#scomycotdnas been extensively studied on various plants across
diverse habitats. Among these, paliseCaceaghave gained significant attention from mycologists
for their ecological importance and vital role in global trade, with examples ofgsdoctiated fungal
genera presented in Tlald.

Arecaceagcommonly known as palm trees, includes approximately 2,600 species within 181
genera distributed globally, mostly in tropical and subtropical regions (Baker & Dransfield 2016).
The relationship between palm trees and fungi involves multiple roles, imglutiose of
decomposers, endophytes, pathogens, and symbionts (Taylor et alK@889et al.2016a, b, §
with an estimate of over 76,000 fungal species from different habitats (Pereira & Phillips 2023). Peat
swamp forests have a remarkabénp diversity (Pinnoi et aR006,Pinruan et al2007), mostly in
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tropical rainforests where peat remains submerged for most of the year. These forests are
characterizedy low nutrient content and high acidity due to partially decomposed piatgrial

(Page et al. 1999, 2011, Jackson et al. 2009, Lampela et al. 2016, Ratnayaka@a2@)mately

50 60% of this peat comprises carbon (Yu et al. 2010, Melton et al. 2022). These wetlands store
carbon, which originates from photosynthesis in plant material (UNEP 2022).

Peat swamp forests are important ecosystems for providing food and shelter for animals and
birds (Minayeva & Sirin 2012, Bonn et al. 201&pcal communities rely on and are deeply
connected to peat swamps for their livelihoods, engaging in activities such as beekeeping, fishery,
timber harvesting, using medicinal plants, crafting with peat and vegetation, and promoting
ecotourism(Gearey & Fyfe 2016, Crump 2017). Thailand's peat swamp forests have a high plant
diversity, with over 470 species across 10%ifees (Nuyim 2005).NarathiwatProvince is home to
Thailand's last primary peat swamp forest (Nuyim 2005), with native palm species Sialhrass
caesius(Ca), Ca. concinnus, Ca. melanochaetes, Caryota nftigtostachysrenda, Eleiodoxa
conferta(El.), Eugeissona tristis, Korthalsia laciniosa, Licuala paludosa, Livistona saribus, Nenga
pumila, Oncosperma tigillarium, Pinanga glaucescems]P. riparia (POWO 2024).

Table 1 Examples of fungal genera associated with palms.

Fungal Genera Palm Genera Location Nutritional  References
Mode
Oxydothis Archontophoenix Australia Saprobs Hyde (199d),
Frohlich & Hyde
(1994)
Licuala Thailand Liu et al (2015)
Brunei Frohlich & Hyde
(2000)
Philippines Hyde (1993)
Malaysia Hyde (1994)
Calamus Brunei Frohlich & Hyde
(2000)
Philippines Sydow & Sydow
(1917)
Thailand Konta et al. (2016)
Australia Hyde (1994)
Linocarpon Nypa Malaysia Saprobs Hyde & Alias
(1999
Brunei Hyde (198%)
Philippines
Arenga Thailand Konta et al. 2017)
Licuala Australia Hyde 1997
Malaysia
Thailand Pinnoi et al.
(20006, Pinruan et
al. (2007, Zhang
et al.(2024)
Neolinocarpon Arenga Thailand Konta et al. (2017)
Calamus Australia Hyde et al. (1998)
Brunei
Astrosphaeriella Eleiodoxa Thailand Saprobe Pinnoi et al. (2006
Canalisporium Licuala Thailand Saprobs Pinruan et al.
(2007)
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Fungal Genera Palm Genera Location Nutritional  References
Mode
Phruensis Licuala Thailand Saprobe Pinruan et al.
(2004)

The peat swamp forest represents an endangered ecosystem, yet its microbial diversity,
particularly fungal communities, remains insufficiently explored, with studies mostly confined to
Thailand. Previous research on fungi in Thailand's peat swamp foasdieén limited, with findings
indicatingPleosporalesXylariales andChaetosphaerialegs the dominant orders within the phylum
AscomycotgPinnoi et al. 2003a, b, 2004, 2006, 2009, 2010, Pinruan et al. 20044, b, ¢, 2007, 2010a,
b, 2014. However, manyungaltaxafrom these earlier studies lack molecular data. To address this
knowledge gap, we investigated the fungal communities associated with palms in Narathiwat's peat
swamp forest ecosystem, with a particular emphasiE&ndoxaconfertaand other native species.

The known and newly identified fungal species are documented with detailed illustrations,
comprehensive morphological descriptions, and phylogenetic analyses.

MATERIALS AND METHODS
Sample collection, morphological study, and isolation

Submerged and dead palm materials, primarily félgiodoxa confertaand occasionally
from Caryota mitis Cyrtostachys rendawere collected during 20R2023 from the Princess
Sirindhorn Wildlife Sanctuary, a peat swamp forest in Narathiwat Province, Thailand. Small pieces
of the collectedsamples were analysed with a Motic SMZ 168 Series micros@dpgc Asia,
Kowloon, Hong Kong) and isolated into axenic cultures using the singleisptagon(Senanayake
et al. 2020) on PDA (potato dextrose agar; 39 g in 1,000 mL distilled water, Microbiology,
Darmstadt, Germany) supplemented with 0.58yéptomycin. Germinating spores redransferred
to fresh PDA and incubated at 25 £ 1 °C in dark for two weeks. Mimphological characteristics
were examined and photographed using a digital camera (Canon 750D, Japan) attached to a
compound microscope (Nikon ECLIPSE 80i, USA), and mesmsents were taken using the
Tarosoft (R) Image Framework program version 0.9.7 (Tarosoft, Thaildiha).extype living
cultures were stored in the Mae Fah Luang University Culture Collection (MFLUCC), while the
herbarium specimens were placed in the M@ Luang University Herbarium (MFLU).
Facesoffungi (FOF) and Index Fungorum numbers were assigned according to the methods outlined
by Jayasiri et al. (2015) and the Index Fungorum (http://www.indexfungorum.org), respectively.

DNA extraction, PCR amplification, and sequencing

Genomic DNA was extracted from fresh fungal mycelidruiting bodies (for spores that
could not germinata)sing the Biospin Fungus Genomic DNA Extraction Kit (BioFlux, P.R. China),
following the manufacturer'standard procedurBolymerase chain reactions (PCR) were performed
using the primers and conditions listed in Tabl&he PCR products wewsualizedon 1% agarose
gels stained with 4S Green Stain and sequenced at SolGent Co., Ltd. (South Korea).

Sequence alignment anghhylogenetic analyses

The sequenceas seven genomic loci includirtheinternal transcribed spacer regidhBS),
nuclear large subunit rDNA.SU), nuclear small subunit  DNASSU), mitochondrial small subunit
rDNA (mtSSU, RNA polymerase |l subunit 2gb2), translation elongation factordlpha tefl-U),
andb-tubulin (tub2) were assembled using SeqMan v7.1.0 and identified through BLASTn searches
against NCBI's GenBank. Related taxa were retrieved from GenBank and prior publications.
Alignments were conducted using MAFFT w\fittp://mafft.cbrc.jp/alignment/server/index.html,
Katoh et al. 2019) and trimmed using trimAl v1.4 (Cap@l#iérrez et al. 2009), with datasets
combined in SequenceMatrix v1.9. Maximum likelihood (ML)algses were conducted in
RAXMLHPC2 on XSEDE (Stamatakis 2014) under the GTRCAT model with 1,000 bootstrap
replicates via the CIPRES platform (Miller et al. 2010). Bayesian inference (Bl) was performed in
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MrBayes v3.2.6 using optimal models selected by jModelTest2 under AIC criteria. Phylogenetic
trees werevisualizedwith FigTree v1.4.0Rambaut 200Pand finalized innkscapev.1.2.2. Newly
produced sequences were deposited in the GenBépk:(/www.ncbi.nim.nih.goy/

Table 2Gene regions, primers, and PCR conditions used in this study.

PCR condition Reference
Gene _ 35 cycles _
. Primer . Final
Regions Initial Denaturation Annealing Extension extensic
Denaturation n
ITS ITS5/ 94 °C, 3 min 94 °C, 45 53°C,55 72°C,2 72°C, Whiteetal.
ITS4 sec sec min 10 (1990)
LSU LROR/LR 94 °C,5 min 94 °C, 30 55 °C, 50 min Vilgalys &
5 sec sec Hester (199Q)
Rehner &
Samuels (1994
SSuU NS1/NS4 94 °C, 3 min 94 °C, 30 52 °C 45 White et al.
sec sec (1990)
mtSSU  mrSSuUl/ Zoller et al.
mrSSU3R 1999
tefl-U  728F/986 94 °C, 3 min 94°C, 30 58°C, 50 Carbone &
R sec sec Kohn (1999)
983F/2218 Rehner (2001)
R
728F/LLE Liu et al.
rev (1999)
Carbone &
Kohn (1999
rpb2 fRPB25f/ 95°C,5min 95°C,1min 52°C, 1 Liu et al.
fRPB27cR min (1999)
tub2 Bt2a/ 94 °C, 3 min 94 °C, 30 58 °C,50 72°C, 1 Glass &
Bt2b se sec min Donaldson
(1995)
T1/T22 58 °C, 55 O6Donne
sec Cigelnik (1997)

ITS: Internal transcribed spacezgions,LSU: Nuclear large subunit rDNASSU: Nuclear small subunit
rDNA, mtSSU: Mitochondrial small subunit rDNAefl-U Translation elongation factdralphg rpb2: RNA
polymerase Il subunit 2ub2 -tubulin.

RESULTS
The classification follows the latest outline of fungi and furigkesorganisms (Hyde et al.
2024)

Phylum AscomycotaCaval.-Sm., Biol. RevCambridge Philos. Soc. 73: 247 (1998)
Subphylum Pezizomycotin®.E. Erikss. & Winka, Myconet 1: 9 (1997)
ClassDothideomycete®.E. Erikss. & Winka, Myconet 1: 5 (1997)
SubclassPleosporomycetida€.L. Schoch, Spatafora, Crous & Shoemak#rcologia 98 (6):
1048 (2007)

Pleosporaled.uttr. ex M.E. Barr, Prodromus to class Loculoascomycetes: 67 (1987)
Astrosphaeriellacea®hookamsak & K.D. Hyde, Fungal Diversity 74: 161 (2015)
Astrosphaeriellaceagvas introduced by Phookamsek al. (2015) withinPleosporaleso
include Astrosphaeriellaand Pteridiospora based on both morphological features and combined
phylogenetic analyses of LSU, SSU, aefil USince then, several additional genera have been
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incorporated into the family (Liu et al. 2018, Wanasinghe et al. 2018, Wijayawardene et al. 2018,
Jayasiri et al. 2019, Dong et al. 2020, Konta et al. 2@3yently, 14 genera anecognizedvithin
Astrosphaeriellacea@Hyde et al. 2024, Zhang et 2D24a). Members ofAstrosphaeriellaceabkave

been reported as saprobic or parasitic on palms, bar@u@rcusspecies, or robust grasgghang

et al.2024p). The sexual morph isharacterizedby uniloculate, solitary to gregarious, erumpent to
superficial, glabrous, brittle, and carbonaceous ascomata. These structures are dark opaque, conical
or mammiform, thickwalled with uneven thickness, and poorly developed at the base. They may be
surrounded ¥ ruptured, reflexed, stellate host tissue remnants at the base. The ascomata are
composed of thick, opaque, and melanized cells, with palgagleells present at the rim of the
peridium. In the hamathecium, dense, anastomosing, trabeculate pseudggesaptobserved. The

asci are &pored, bitunicate, fissitunicate, cylindrical to cylinetlavate, pedicellate, anmdunded
apically with an ocular chamber or g Subapical ring. The ascospores are subfusoid to fusiform,
obclavate to ellipsoidal, dimoniform, hyalineor pale browno reddish brown, septate, constricted

at the septum, and smoethalled Appendages and a mucilaginous sheath may be present on the
ascosporeslThe asexual morph is reported as coelomycetous or hyphomycetous (Hongsanan et
2020). An updateghylogenetidree for the family is shown in Fig.

Javarisimilis S.N. Zhang, K.D. Hyde & Jian K. Liu, Fungal Diversity (2024

Zhang et al. Z0249) introducedJavarisimilis (J.), to accommodate its type specids,
palmarum which was found on decaying rachidedNgpa fruticanssubmerged in mangrove mud in
Thailand. Currently, only one species is listed in Index Fungorum (20@4)ate, no species of this
genus have been reported from peat swamp fotadtss study, we introducé& narathiwatensigs
the second species in this genus, found on submerged rachiglesodbxa confertdrom the peat
swamp forest in Narathiwat, Thailand.

Javarisimilis narathiwatensigO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 2
Index Fungorum number: IF903514; Facesoffungi number: FOF17517
Etymologyi Th e e miatr lae th i fiefaersteNasthiwabProvince, where the holotype
was collected.
Holotypei MFLU 24-0484

Saprobicon submerged, decaying rachis Bfeiodoxa confertaAsexual morph: Not
observedSexual morph Ascomata8850 600em diam., k.= 503em, n = 15), scattered or in small
groups, superficial, hemispherical, carbonaceous, @rdrown, showing concentric rings on the
surface of ascomata, with a central small black papillate and ruptured host tissue surrounding the
surface of the ascomaeridiuml152 0 e m wi de, c ar bPseudopgamphysédsd%and b
2 . In wide k= 1.3em, n = 30), numerous, straight or flexuous, aseptate, branched, filiform,
hyaline, sometimes anastomosing and embedded in a gelatinous Astr38 150 x 1120 x.=
119 Im, A=420)g8spored, bitunicate, cylindrical to clavagtort pedicelite. Ascospore@9i
38.5 x 3.87.6 x.= 33.6 x 4.%m, n = 40), overlapping uniseriate to biseriate, fusiform, hyaline,
tapering toward the ends;skptate, constricted at the nearly median sepslightly curved,
guttulate, surrounded by a gelatinous sheath that extends at both ends, forming disliket cap
appendages.

Culture characteristick Colonies on the PDA reaching 4 cm diam., after 14 days at room
temperature (238 °C). Colony circular to irregular, umbonate, dull, velvety, medium dense, surface
brown, reverse dark brown with rhizoid reddistown margin.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on decayed, submerged racHi8eddbdoxa confertad August 2023, O. Karimi, 16W
(MFLU 24-0484 holotype); extype living culture MFLUCC 24€568.

GenBank number§ MFLUCC 240568: ITS = PV271863, LSU = PV27190&f1 U=
PV340482.

Notesi Phylogenetically, our strain (MFLUCC 23668) clustered witll. palmarumsolates
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100/0.95

,;9919:99,{

97/0.96 Astrosphaeriella thailandica MFLUCC 11-0191
72/ \;

Astrosphaeriella thysanolaenae MFLUCC 11-0186
M{\ Astrosphaeriella stellata KT 998
/034 Astrosphaeriella fusispora MFLUCC 10-0555

71/0.92| ~————— Pteridiospora javanica MFLUCC 11-0159

| 75/0.92 Pteridiospora bambusae MFLUCC 18-0071
Pteridiospora chiangraiensis MFLUCC 11-0162

E Thecatisporirum arengae MFLUCC 15-0289
Thecatisporium palmae MFLU 19-0821

99/0.96{,’ ithomyces caryotae MFLUCC 13-0824

65/-

g/ |- Pithomyces caryotae MFLUCC 13-0828

L—— Pithomyces caryotae MFLUCC 18-0960

- Pithomyces flavus LF 156
80/-

/e Pithomyces licualae MFLUCC 17-2031

96/1 Javarisimilis palmarum MFLUCC 18-1439

100/ Javarisimilis palmarum MFLUCC 18-1455

77/0.94 L Javarisimilis narathiwatensis MFLUCC 24-0568

99/0.9 ?{Caryospora aquatica MFLUCC 11-0008
99/0.98 Caryospora minima MICH 13897

_100/0.99 Caryospora quercus MFLU 18-2151

Caryospora submersa MFLUCC 18-1283

77/0.95 99/1

Mycopepon bambusae MFLUCC 12-4444
100/1"{

Mycopepon smithii SMH 1609

l Mycopepon fusoidisporus GMB 0131
oot {;M‘cicola fusiformis MFLUCC 18-0479
Quercicola guttulospora MFLUCC 18-0481

o Astrosphaeriellopsis bakeriana CBS 115556

Astrosphaeriellopsis bakeriana MFLUCC 11-0027

100/1
Astrosphaeriellopsis caryotae MFLUCC 13-0833
100/1

Astrosphaeriellopsis caryotae MFLUCC 13-0832

Aquatospora cylindrica MFLUCC 18-1287

Acrocordiopsis patilii BCC 28166
100/1]

‘ Acrocordiopsis patilii BCC 28167

96/-

Triseptatospora calami MFLUCC 15-0305

| il Acuminatispora palmarum MFLUCC 18-0264

l Acuminatispora palmarum MFLUCC 18-0460

Delitschia chaetomioides SMH 3253.2

Outgroup

Delitschia winteri AFTOL ID 1599

002

Figure 11 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU, SSU
andtef1 Bequences. The analysis includes 60 strains; total characters: 2815 (LSU: 846, SSU: 1039,
tef-1 1J930).Delitschia chaetomioide§SMH 3253.2), and. winteri (AFTOL-ID 1599) were used

as theoutgroup taxa. The bestoring RAXML tree with a final likelihood value e11198.122 is
presented. Estimated base frequencies were as follows: A = 0.250, C = 0.250, G = 0.250, T = 0.250;
substitution rates AC = 1.00000, AG3:03273, AT = 1.00000, CG = 1.00000, CT =10.39679, GT
=1.00000. The tree topology of the ML analysis is similar to the Bayesian anBlysistrap values

for ML equal to or greater than 70% and BYPP values greater than 0.90 are labelled on the nodes
The isolate of the current study is in purple, while the type strains are in bold.
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Figure 2 7 Javarisimilis narathiwatensisMFLU 24-0484, holotypg a Host. b Appearance of
ascomata on the substrate. ¢ Vertical section of the ascoma. d Trabeculate pseudoparaghyses. e
Asciij Ascospores. k A germinated ascospore. |,
c =100 m, de i#, 460, ¢efm,ij*&d5&m30

MFLUCC 181439 (extype) and MFLUCC 18455 with 100% ML, 1.00 PP statistical support in

the combined phylogenetic analységy( 1). Morphologically, ourstrain MFLU 24-0484), differs

from J. palmarumMFLU 19-0805 (holotype) irhaving smaller ascomata (3300 e m iv s. 3
1110 e¢.mnadowpendium (2 0 e mivd.e MOwi de) ,i11H6Woretmawvw sasd
180 e&m), Shor t385vs.8B4dBo sspmr,esan(d2% sept ate pseud
the septate ones o&f palmarum{MFLU 19-0805) (Zhang et ak024p). Based on pairwiseucleotide
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comparisos, our strain (MFLUCC 24€568) differs fromJ. palmarum(MFLUCC 181439) by
having 406% differences (35/860 bp, without including gas}he ITS and 5.01% differences
(46/917 bp, without including gaps)tef-1 @nd 0.6% differences (5/860 bp, without including gaps)
in theLSU. Therefore, we introduce ostrainasJ. narathiwatensi®ased ormistinctmorphological
characterand phylogenetic evidence.

Lophiostomatacea&acc., Syll. Fung. 2: 672 (1883)

Nitschke (1869) introduced the familyophiostomataceawith Lophiostoma as the type
genus. Since thesgeveral genera have been introduced into this famigvisan 1877, Kohimeyer
& Kohlmeyer 1991, Crous et al. 20Ihambugala et al. 2015, Hashimoto et al. 2048pooket al.
2020, Maharachchikumbura et al. 202Ianasinghe et al. 20R1Currently, there are 32 accepted
genera inLophiostomataceaéyde et al. 2024).Members ofLophiostomataceaare reported as
saprobes on stems, bark or twigs of various woody and herbaceous plants in both terrestrial and
aquatic environmentdMapooket al. 202). The s&ual morph is characterized by having superficial
or semiimmersed to densely erumpent, globose to subglobose;bdank to black and
carbonaceous ascomawdth an elongate, often slitkke ostiole, with gperidium of thinwalled and
lightly pigmented cells afextura prismaticaand long, hyaline, septate, anastomosing and branched
pseudoparaphyses. Their asci asp8red, bitunicate, fissitunicate, cylindrical to clavate, comprising
1-seriate or partially 3eriate, hyaline to pale brown, narrowly fosin, 3 5-septate or muriform
ascospores that are slightly constricted at each septum and with acute ends. The ascospores are
smoothwalled, with a distinct oil drop in each cell, and with terminal append&tfggg6anan et al.
2020. The asexual morph is reported as coelomycetous, characterized by subglobose, semi
immersed, unloculate or rarely bloculate, reddish brown pycnidia, with conidiophores reduced to
conidiogenous cells. These conidiogenous cells are cylindrical, phiaididyyaline, formedtahe
end and on the sides, producing subglobose to cylindrical, hyaline, aseptate conidia (Hongsanan et
al. 2020).An updated phylogenetic tree for the family is shown in Fig. 3.

LentistomaA. Hashim., K. Hiray. & Kaz. Tanaka, Studies in Mycology 269 (2018)

Hashimoto et al. (2018) establishééntistoma(Le.), as a new genus, accommodating
Massarina bipolariswhich was renamelce. bipolarisand designated as the type spediestistoma
aguaticumwas introduced by Dong et al. (2020) as the second species in this genus. Members of
Lentistomawere found as saprobes on woody plants or submerged wood (Pinnoi et al. 2006, Pinruan
et al. 2007, Hashimoto et al. 2018, Dong et al. 2020, Pem et al. 2024, Hyde et al. 2024). To date, one
species of this genu&€. bipolarig has been reported from peat swamp forests (Pinnoi et al. 2006,
Pinruan et al. 2007). In this study, we introdlee narathiwatensas a novel species found on the
submerged rachis @leiodoxa confertérom the peat swamp forest in Narathiwat, Thailand.

LentistomanarathiwatenseO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 4

Index Fungorum number: IF903515; Facesoffungi number: FOF17518

Etymologyi The epi t het 0Of nm aof NatatsiwvayRroviece svleere the holotype
wascollected

Holotypei MFLU 24-0485

Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Not observed.
Sexual morpht Ascomata25002 8 0 e m [id3y, ¢ A8 Wi de, scattered,
carbonaceous, brown to dark browstiolate, and papillat®eridium12.52 3 m wide k= 17em,

n = 20), comprising of carbonaceousextura prismatica to textura angularis cells.
Pseudoparaphysek.6i 3 em wide k= 2.3em, n = 40), numerous, distantly septate, branched,
hyphalike, hyaline.Asci851 0 8 | 1x0=196.% x B4.4e(, n = 15), 8spored, bitunicate,

cylindrical to clavateshort pedicellate, apically rounded with an ocular chanfsaospore22.4
26.5 x 46 (x.= 24 x 5em, n = 40), biseriate, fusiform, hyaline to patewn, l-septate, constricted
at the nearly median septum, the upper cells slightly swollen towards the septumaltbd)
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smooth, surrounded by a hyaline, narrow sheath, elongated at both ends, with an internal narrow
appendagé i ke chamber at both ends of ascospores

r Lophiostoma macrostomum KT 635
71/-\—— Lophiostoma semiliberum KT 828
— Lophiostoma crenatum CBS 629.86
——— Lophiostoma caulium CBS 623.86
Coelodictyosporium muriforme MFLUCC 13-0351
— Coelodictyosporium pseudodictyosporium MFLUCC 13-0451
Lophiohelichrysum helichrysi MFLUCC 15-0701
Platystomum compressum MFLUCC 13-0343
Platystomum crataegi MFLUCC 14-0925
Platystomum salicicola MFLUCC 15-0632
Platystomum actinidiae KT 521
Sigarispora arundinis KT 651
Sigarispora caudata KT 530
Sigarispora ravennica MFLUCC 14-0005

99/0.99 78 4‘
99/0.99 \LW

99/0.99

[

98/1 \ ‘ — Sigarispora ononidis MFLUCC 15-2667
\ Lophiopoacea winteri KT 740
I Lophiopoacea winteri KT 764
. Lophiopoacea par: ost MFLUCC 11 0463
88/0.99 100/1 [ Neotrematosphaeria biappendiculata KT 1124

Neotrematosphaeria biappendiculata KT 975

Capulatispora sagittiformis KT 1934

Guttulispora crataegi MFLUCC 13-0442

Guttulispora crataegi MFLUCC 14-0993

- Lophiostoma heterosporum CBS 644.86

— Lophiostoma macrostomoides CBS 123097

1@/% Biappendiculispora japonica KT 573

Biappendiculispora japonica KT 686-1

Pseudoplatystomum scabridisporum BCC 22835

Pseudoplatystomum scabridisporum BCC 22836
100/1* Pseudolophiostoma cornisporum CBS 143654

— Pseudolophiostoma obtusisporum CBS 143655

100/1 1 Pseudolophiostoma vitigenum HH 26930
97/0.96 Pseudolophiostoma vitigenum H 26931

PUMOY+YIOTNOTTON

-~ Alpestrisphaeria terricola SC-12
Lophiostoma quadrinucleatum GKM 1233
10071y Flabellascoma minimum CBS 143645
100/1| ! Flabellascoma minimum CBS 143646
Flabellascoma cycadicola CBS 143644
100/1 | Crassiclypeus aquaticus CBS 143639
Crassiclypeus aquaticus CBS 143640
Leptoparies palmarum CBS 143653
Lophiostoma alpigenum GKM 1091b
Parapaucispora pseudoarmatispora KT 2237
100/1 Paucispora quadrispora KH 448
100/1 Paucispora quadrispora KT 843
Paucispora versicolor KH 110
100/1; Lentistoma bipolare CBS 110448
79/- | 100/1ﬁ Lentistoma bipolare CBS 115375
97/0.92| L | entistoma bipolare CBS 115370
100/1 100/1|L. L entistoma aquaticum MFLUCC 18-1275
99/0.99 Lentistoma narathiwatense MFLUCC 24-0569
100/1 inatispora appendiculata MFLUCC 16-0314
I 100/1 Vaglnat/spora aquatica MFLUCC 11-0083

99/- Neovaginatispora fuckelii CBS 101952
| IOO/If Neovaginatispora fuckelii KH 161
Neovaginatispora fuckelii KT 634

— Dimorphiopsis brachystegiae CPC 22679
Pseudopaucispora brunneospora CBS 143661

100/1 Teichospora rubriostiolata TR 7
: Teichospora trabicola C 134

004

— 96/0.92

Outgroup

Figure 31 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU, SSU,
ITS, tef1 @ndrpb2 sequences. The analysis includes 60 strains; total characters: 4713 (LSU: 1257,
SSU: 983, ITS: 523ef1 1925,rpb2: 1025).Teichospora rubriostiolatdTR 7) andT. trabicola(C

134) were used as tloaitgroup taxa. The bestoring RAXML tree with a final likelihood value ef
26309.200 is presented. Estimated base frequencies were as follows; A = 0.250, C = 0.250, G =
0.250, T = 0.250; substitution rates AC = 1.36168, AG = 3.99173 5, AT = 1.00000, CG = 1.36168,
CT = 7.78689, GT = 1.00000. The tree togyloof the ML analysis is similar to the Bayesian
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analysis.Bootstrap values for ML equal to or greater than 70% and BYPP values greater than 0.90
are labelled on the nodeBhe isolate of the current study is in purple, while the type strains are in
bold.

Figure 4 7 Lentistoma narathiwatensMFLU 24-0485, holotypg a Host. b Appearance of
ascomata on the host substrate. ¢ A vertical section of an asconfescd ¢ii Ascospores. |, k
Col onies on the PDA. | Germinated ascospor e.

e m,if=25¢ m,ii,ng=10e m.
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Culture characteristics Colonies on the PDA reaching 1.8 cm diam., after 14 days at room
temperature (228 °C). Colony circular, umbonate, felted, medium dense, dull, entire edge, no
sporulation, surface gray with white center and margin, reverse ly@gsge with yellowish center
and whitish margin.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachi€t#iodoxa conferta4 August 2023, O. Karimi, 11B
(MFLU 24-0485 holotype); extype living culture MFLUCC 24569.

GenBank number$ MFLUCC 240569: ITS = PV271865, LSU = PV271907, SSU =
PV263309/pb2 = PV340515fef-1 & PV340486.

Notesi Phylogenetically, our strain (MFLUCC 85669) formed a subclade witlentistoma
aquaticum(MFLUCC 181275) and_e. bipolare(CBS 115370, CBS 115375, CBS 110448), with
100% ML and 1.00 PP statistical support in the combined phylogenetic analyses of LSU, SSU, ITS,
tef-1 Gandrpb2 (Fig. 3). Morphologically,Le. narathiwatenséMFLU 24-0485 is similar tolLe.
bipolare, but differs in having superficial, longer and narrower ascomatd Z880x 2803 3 2 & m
vs. 160200 x 470540 em), narrower cad2Boamdedusm)p,ers o
asci(851 08 emilvsdQ €mMm)5, sl ightl yi2$h &br t2@38 3vassm),s ploo re
sheaths at both ends of the ascosporesl(B6 ¢ milwWws .e mj and -lkenchampepat nd a g
both ends of the ascospores despite a short chamber in the latter (Hashimoto et dle@B4i®)ma
narathiwatenséMFLU 24-0485 is easily distinguishable froire. aquaticunmin having smaller and
narrower ascospores (2226.5x 46 e m W¥U3x6588 5 em) and the pres
surrounding the ascospore, which is absehtiraquaticun{Dong et al. 2020). Based on a pairwise
comparison of ITS, LSUgef1 nd SSU nucleotidete. narathiwatenséMFLU 24-0485 differs
from Le. aquaticum(MFLUCC 181275) in 4.9% (30/607 bp, excluding gaps) in the ITS, 0.35%
(3/852 bp, excluding gaps) in the LSU, 0.84% (7/864 bp, excluding gape}intand without
differences in SSUlherpb2region of our strain cannot be compared wighaquaticunfMFLUCC
18-1275), as it is unavailable fare. aquaticum(MFLUCC 181275).Lentistoma narathiwatense
(MFLU 24-0485 differs fromLe. bipolare(CBS 115370) in 5.4% (33/610 bp, excluding gaps) in
the ITS, 0.70% (6/852 bp, excluding gaps) in the LSU, 1.6% (13/791 bp, excluding ggus}, in
1.12% (10/886 bp, without including gaps)tét1 &nd without differences in SSWherefore, we
introducele. narathiwatensas a novel species based on morphological and phylogenetic evidence.

StriatiguttulaceaeS.N. Zhang, K.D. Hyde & J.K. Liu, MycoKeys 49: 110 (2019)

Zhang et al. (2018 introducedStriatiguttulaceaebased on the polyphasic approaches of
morphology, phylogeny and divergence time estimates. Their phylogenetic analysis, based on the
combined LSU, SSUtef-1 Uhndrpb2 data, revealed a distinct clade Siriatiguttulaceaewithin
Pleosporaleswhich comprises two separate subclades, prompting the introduction of two novel
genera in this familyt. ongicorpusandStriatiguttula Phylogenetically, the family is closely related
to Ligninsphaeriaceaeand Pseudoastrosphaeriellaceabut it differs in the morphology of its
ascomata and ascospores (Zhang et al. 2016 aR\Pecies irStriatiguttulaceaeare saprobic on
palm hosts in mangrove habitats. The sexual morph is characterized by immersed, erumpent or
superficial, papillate, ostiolate stromata, a sevigred, brown to hyaline peridium, trabeculate
pseudoparaphyses, cylinditavate, pedicelle asci, and eight fusiform or ellipsoidai,3tseptate,
striate, hyaline to brown ascospores with paler end cells and a mucilaginous sheathe(Zdang
201%). An updated phylogenetic tree for the family is shown in Fig. 5.

LongicorpusS.N. Zhang, K.D. Hyde & J.K. Liu, MycoKeys 49: 117 (2019)

Longicorpus(L.), was introduced by Zhang et al. (2@),9with L. striatasporaas the type
species, which was found as a saprobe on mangrove Naima frutican}. Currently, there is only
one accepted species listed in Index Fungorum (2024). To date, no report of this genus has been
documented from peat swamp forests. In this study, we faurstriatasporaas a saprobe on
submerged rachides &leiodoxa confertan the peat swamp forest in Narathiwat, Thailand, and
report this as a new host and habitat record.
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i Longicorpus striataspora MFLUCC 17-2515

70/-

Longicorpus striataspora MFLUCC 18-0268
85/0.99 |

81/0.92
/09\ - Longicorpus striataspora MFLUCC 24-0570

100/0.99 |
Longicorpus striataspora MFLUCC 18-0267

S
t
’: Longicorpus striataspora MFLUCC 17-2516
i
a
t
i r Striatiguttula nypae MFLUCC 17-2517
g 78/1 | 88/0.99 |
u M
t  100/0.92 Striatiguttula nypae MFLUCC 17-2518
¢ - 1
u
I/ 90/0.95 | Striatiguttula nypae MFLUCC 18-0265
a
c
e — Striatiguttula phoenicis MFLUCC 18-0266
a
e
Ligninsphaeria jonesii GZCC 15-0080
= 100/1|
Ligninsphaeria jonesii MFLUCC 15-0641
[ Pseudoastrosphaeriella bambusae MFLUCC 11-0205
92/1
100/1 Pseudoastrosphaeriella longicolla MFLUCC 11-0171
- 100/1 Pseudoastrosphaeriella thailandensis MFLUCC 11-0144
Pseudoastrosphaeriella africana MFLUCC 11-0176
72/0.99
\ Pseudotetraploa curviappendiculata HC 4930

Outgroup

—— Tetraplosphaeria sasicola KT563

Figure 51 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU, SSU,
tef-1 @ndrpb2 sequences. The analysis includes 17 strains; total characters: 3695 (LSU: 846, SSU:
1023,tef1 1925,rpb2: 901).Pseudotetraploa curviappendiculatdC 4930) and etraplosphaeria
sasicola (KT563) were used as theutgroup taxa. The bestoring RAXML tree with a final
likelihood value 0+9210.943 is presented. Estimated base frequencies were as follows: A = 0.250,
C =0.250, G =0.250, T = 0.250; subdiin rates AC = 1.00000, AG = 2.57574, AT =1.00000, CG

= 1.00000, CT = 6.17351, GT = 1.00000. The tree topology of the ML analysis is similar to the
Bayesian analysi®ootstrap values for ML equal to or greater than 70% and BYPP values greater
than 0.90 are labelled on the nodBse isolate of the current study is in purple, while the $yrans

are in bold.

Longicorpus striataspordK.D. Hyde) S.N. Zhang, K.D. Hyde & J.K. Liu (2019) Fig. 6
Index Fungorum number: IF838919; Facesoffungi nunfbaF05037
Saprobicon the submerged rachis Bleiodoxa confertaAsexual morph: Not observed.
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Sexual morph Ascomata250/450 x 200500 em (x.= 435 x 350em, n = 15), scattered to
gregarious, immersed, and erumpent, sometimes visible as a slightly raisedsidqred area,
ostiolate, papillate, long neck up to 990 um, blaridium11i 15 um wide, composed of brown to

pale brown angular cellsHamatheciumcomprising up to 1.7 pum wide, septate, branched,
filamentous, trabeculate, anastomosing pseudoparaphyses, embedded in a gelatinouAsiiatrix.
96i140 T mEEMBx1&Em,n=15), 8pored, bitunicate, cylinirto clavate, pedicellate,
rounded apex, with an ocular chamb®&scospore5i 38 x 5.47.3em (x.= 31 x 6.2em, n = 30),
overlapping uniseriate to biseriate, pale brown to brown, fusiform, upper end rounded, basal end
slightly acute, 13-septate, constricted at the central septum, the upper middle cell slightly swollen
towards he central septum, middle cells larger and longer, apical cells paler and smaller, straight or
slightly curved, striate, guttulate, surrounded by a mucilaginous sheath.
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Figure 6 1 Longicorpus striataspordMFLU 24-0486, a new host and habitat record). a Host. b
Appearance of ascomata on natural substrate. ¢ Pseudoparaphyses. d, i§ Ascospores. k

Ger minated ascospore. |, m Col onigens damt &, PID
=30 mjj=X5¢e m.

Culture characteristics Colonies on the PDA reaching 4 cm diam., after 14 days at room
temperature (228 °C). Colony irregular, fluffy, smooth, surface white with brownish orange center,
reverse grayish yellow with whitish margin and brovemtre

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachig€lgiodoxa conferta4 August 2023, O. Karimi, 19V8
(MFLU 24-0486); living culture MFLUCC 290570.

Known hosts Eleiodoxa confertgThis study),Nypa fruticangHyde 1988a, Zhang et al.
201%), Phoenix paludoséZhang et al. 2018).

Known distributioni Brunei (Hyde 1988a), Thailand (Zhang et al. 2§1Bis study).

GenBank number$ MFLUCC 240570: ITS = PV271866, LSU = PV271908, SSU =
PV263310ypb2 = PV340516tef1 &F PV340487

Notesi Our strain (MFLUCC 24€570) clustered withongicorpus striataspor@IFLUCC
18-0267) in the combined phylogenetic analysis of LSU, S813;U andrpb2 data, with statistical
support of 81% ML and 0.92 PP (Fig. ®omparing the nucleotide sequences between our strain
(MFLUCC 240570) and the type species, there is one nucleotide difference in LSU, three nucleotide
differences inpb2, and six nucleotide differencestef-1 UMorphologically, our strain (MFLU 24
0486) resembleis. striatasporaMFLU 18-1580) in having immersed, carbonaceous ascomata with
a long neck, anthe striate, guttulate, fusiformi 3-septate ascospores, with larger middle cells and
relatively smaller and paler apical cells, surrounded by a mucilaginous sheath, with slight differences
inthe sizeofasci(3@ 40 T 107 1156@ ml v$ 0 nhdBa&osponey (P38« 5.47.3
em vedbx®84. 8 em) (Zhang et al. 2019a).-0BG)asr ef or
a new host record &f. striatasporaon Eleiodoxa confertérom Thailand based on morphology and
phylogenetic dataAdditionally, we documenk. striatasporaas a new habitat record from the peat
swamp forest.

Tetraplosphaeriacea&az. Tanaka & K. Hiray., Studies in Mycology 64: 177 (2009)

Tanaka et al. (2009) introducécetraplosphaeriaceagith Tetraplosphaeriaas the type
genus, along with the gendralyplosphaeriaPseudotetraploguadricrura Tetraplosphaeriaand
Triplosphaeria based on morphological characteristics and the combined phylogenetic analyses of
SSU and LSU data. Hyde et al. (2013) considdretlaplosphaeriaa synonym ofTetraploaand
prioritized the latter name due to the nomenclatural precedence. Recently, Zhang et &). (2023
introduced Pseudopolyplosphaerian this family. Currently, ten genera are accepted in
Tetraplosphaeriaceae Aquatigphaeria Byssolophis Ernakulamia (E.), Polyplosphaeria
Pseudopolyplosphaerja Pseudotetraploa Quadricrura, Shrungabeeja Tetraploga and
Triplosphaeria(Tanaka et al. 2009, Hyde et al. 2013, 2024, Pem et al. 2024, Zharn2024a). The
family is characterized by massariilee sexual morphs, defined by hyaliné 31septate ascospores
surrounded by a sheath. Its asexual morphs are distinguished by conidia with setose appendages
(Tanaka et al. 2009, Hyde et al. 2013, Tibpromma. &l8). An updated phylogenetic tree for the
family is shown in Fig. 7.

Ernakulamia Subram., Kavaka 22/23: 67 (1996)

Ernakulamia cochinensmwas originally described d@2etrakia cochinensiby Subramanian
(1957). Ellis (1976) transferre@®etrakia cochinensido Piricauda, which was subsequently
transferred tdernakulamia(Subramanian 1994) based on morphological and ecological evidence.
Delgado et al. (2017) provided molecular sequence data fmwchinensiand placedErnakulamia
within the family TetraplosphaeriaceaeCurrently, there are five accepted specieErokulamia
listed in the Species Fungorum (2024). Teedao species of this genus have been reported from
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peat swamp forests. In this study, we folhiccochinensison Cyrtostachysendafrom the peat
swamp forest in Narathiwat, Thailand.

OUWOOYTTOWITOUO ST YU TTON
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Figure 717 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU, ITS,
SSU,tub2andtef1 @equences. The analysis includes 30 strains; total characters: 3306 (LSU: 860,
ITS: 526, SSU: 99Qub2 634,tef1 tR96).Amniculicola parvgCBS 123092andA. immersgCBS
123083)were used as the outgroup taxa. The-besting RAXML tree with a final likelihood value

of -12006.601 is presented. Estimated base frequencies were as follows; A = 0.250, C = 0.250, G =
0.250, T = 0.250; substitution rates AC = 1.50537, AG = 2.65581, AT =1.00000, CG = 1.50537, CT
=6.38812, GT = 1.00000. The tree topologyhe ML analysis is similar to the Bayesian analysis.
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Bootstrap values for ML equal to or greater than 70% and BYPP values greater than 0.90 are labelled
on the nodesThe isolate of the current study is in purple, while the type strains are in bold.

Ernakulamia cochinensi{Subram.) Subram., Kavaka 22/23: 67 (1996) [1994] Fig. 8

Index Fungorum number: IF374840; Facesoffungi nunte&F09277

Saprobicon the submerged petiole Gfrtostachys rendaAsexual morph Hyphomycetous.
Colonies on the host scattered or in small groups, black, glisten@®gnidiophoresand
conidiogenous cellsot seenConidia3845x2131 em, variable in shape,
broadly pyriform, dark brown to black, with 3 appendage#&ppendaged7i 117x 25 mex.= 53
I 3 m9n =£0),cylindrical, straight or flexuous, septate, brown, smo&exual morph Not
observed.

Figure 81 Ernakulamia cochinensigMFLU 24-0487, a new host and habitat record). a Host. b, ¢
Coloniesonthehostig Coni di a. h Colonies on the PDA. S
g = 40 &m.
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Culture characteristics Colonies on the PDA reaching 3 atram.,after 14 days at room
temperature (228 °C). Colony lobate to irregular, dense, umbonate, mywoetiuperficial to
immersed, dull, surfacgrayishbrown with lightgrayto whitish margin, reverse dark brown with
dark orange margin.

Material examined Thailand, Narathiwat, peat swamp forest, on submerged petiole of
Cyrtostachys rendad August 2023, O. Karimi, 45R (MFLU 23487); living culture MFLUCC 24
0571.

Known hostsi Astrocaryum standleyanuniDelgado et al. 2017)Cocos nucifera
(Subramanian 1957§yrtostachys rendérhis study).

Known distributioni India (Subramanian 1957), Panama (Delgado et al. 2017), Thailand
(This study).

GenBank number$ MFLUCC 240571: ITS =PV271867 LSU = PV271909 SSU =
PV263311rpb2= PV340517tef1 U P¥340483tub2 =PV477060

Notes i Phylogenetically, our strain (MFLUCC Z671) clustered withErnakulamia
cochinensisstrains(PRC3992, MFLUCC 18237) with 66% ML and 1.00 PP statistical support
(Fig. 7). The nucleotide comparisons showed that our strain has similar ITS, LSUb2sequence
data withE. cochinensi$PRC 3992)However, SSU antefl-Usequences cannot be compared, as
they are unavailable fdE. cochinensigPRC 3992)Morphologically, our strain (MFLU 20487)
resembleg&. cochinensi$PRC 3992) due to having varialdbaped (subglobose, obconidabadly
pyriform) conidia that are dark brown to black withiogkical, straight or flexuous, septate, brown,
smooth appendages. However, our isolate differs &€ 3992n their smaller conidial size (88
45%x2131 e mi@0x18528B4 em) and s malilléx 25a pepne nvdsa. g eusp (tl
3i5 ¢ Thus, we identified our straifMfFLU 24-0487) asE. cochinensibased on phylogenetic
analyses and morphological charactéve. reportour strain(MFLU 24-0487) as a new host record
of E. cochinensi®n Cyrtostachys rend&om Thailand. Additionally, we documenkE. cochinensis
as a new habitat record from the peat swamp forest.

MegacapitulaceaeRajeshk., Sruthi OP, Hongsanan, Jeewaruna & Harik., Kavaka 60(4): 6
(2024)

Megacapitulaceagvas recently introduced by Rajeshkumar et al. (2024) to accommodate its
type genusvlegacapitula which was formerly consideredcertae sedisvithin PleosporalesThe
authors designated a lectotype based on illustrations of the original material and provided a sequenced
epitype Their phylogenetic analysis, based on a combined dataset of LSU, SSteHT$Jand
rpb2, revealed a distinct placement of thegacapitulaceaelade within Pleosporales closely
related toPhaeoseptaceadlegacapitulaceaés characterized by a hyphomycetous asexual morph,
with micronematous to semmacronematous conidiophores that are smooth, roughened, or
verrucose; integrated conidiogenous cells; and holoblastic, solitary, muriform, pigmented conidia
with apical haiflike appendages.

MegacapitulaJ.L. Chen & Tzean, Mycological Research 97: 347 (1993)

Chen and Tzean (1993) introducdtegacapitula with M. villosa as the type species.
Prabhugaonkar and Bhat (2011) provided the ITS sequence data for the type Mpedilesa
derived from a collection in India. To date, no species of this genus have been reported from peat
swamp forests. In this study, we repdrtvillosaon submerged rachidesBleiodoxa confertérom
the peat swamp forest in Narathiwat, Thailand.

Megacapitula villosal.L. Chen & Tzean, Mycological Research 97: 347 (1993) Fig. 10
IndexFungorum number: IF359484; Facesoffungi number: FOF11816
Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Hyphomycetous.
Colonieson the host solitary, scattered, blaskyceliummostly immersed, composed branched,
septate, brown to dark brown hyph@enidiophoresot seenConidiogenous cellsot seenConidia
150180 x 506 0 m &.= 165 x 54em, n = 10), holoblastic, solitary, scattered, oblong to ovoid,
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el l i psoidal, br own, dark brown or bl ack, S Mo ¢

aseptate, unbranched, hyaline apical append&gesial morph Notobserved.

Culture characteristics Colonies on the PDAeaching 3 cm diam., after 14 days at room
temperature (228 °C). Colony circular, dense, dull, umbonate, felted, entire edgice brown
with gray margin and reverse dark brown to black

Material examined Thailand, Narathiwat, peat swamp forest, on the submesygdus of
Eleiodoxa confertagd August 2023, O. Karimi, SSPP8N3 (MFLU-2488), living culture MFLUCC
24-0572.

Known hosts broadleaved trees (Chen & Tzean 1993), decaying frond3anyota urens
(Prabhugaonkar & Bhat 20118Jeiodoxa confertdThis study), dead rachides Bbystonea regia
(Zhang et al20249).

Known distributioni China (Chen & Tzean 1993, Zhang et2f124g), India (Prabhugaonkar
& Bhat 2011), Thailand (Boonmee et al. 2021, this study).

GenBank number$ MFLUCC 240572: ITS = PV271868, LSU = PV27191b2 =
PV340518feft1 & PV340484.
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Figure 917 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU, ITS,
SSU andef1 Bequences. The analysis inclu@8strains; total characters: 3325 (LS&864, ITS:

526, SSU:1004 tef1 1J928). Hysterobrevium baoshanen$®lFLUCC 162162) andH. karsti
(MFLU 18-2251) were used as theutgroup taxa. The bestoring RAXML tree with a final
likelihood value 0f83065.128 is presented. Estimated base frequencies were as follo@2386

C =0.2588 G =0.2727 T =0.2299 substitution rates AC £.000Q AG =2.1282 AT =1.000Q CG
=1.000Q CT =6.2404 GT =1.0000 The tree topology of the ML analysis is similar to the Bayesian
analysis.Bootstrap values for ML equal to or greater t68f and BYPP values greater than 0.90
are labelled on the nodeBhe isolate of the current study isparple while the type strains are in
bold.

Notesi We recognizedour strain (MFLU 240488) asMegacapitulavillosa based on
morphology and phylogenetic analyses. Our strain (MFLUCOZ2) has identical ITS sequence
data with M. villosa (GUFCC 15515) (Prabhugaonkar & Bhat 2011), with only 2 nucleotide
differences across the 500 bp of the ITS gene region, without including gaps. However, other gene
regions of our strain (MFLUCC 2@572) are not comparable as they are unavailablil fetllosa
(GUFCC 15515). In the combined phylogenetic analysis of LSU, ITS, SSleahd$equences
(Fig. 9),M. villosa(MFLUCC 240572 clustered with othel. villosastrains,with 100% ML and
1.00 PP statistical supporMorphologically, our collection NIFLU 24-0488 fits well with
Megacapitula although it has shorter and narrower coniddX1 8 0 1 50778.423@>m Vs .
4 7 . 61 1 an€ sherter appendages (up to 400 vs. up t@ 586ng) than the type strain (PPH17)
(Chen & Tzean 1993 We report our strairFLU 24-0488), as a new host record BE. villosaon
Eleiodoxa confertdrom Thailand. Additionally, we documeM. villosaas a new habitat record
from the peat swamp forest.
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Figure 107 Megacapitula villosgMFLU 24-0488,anew host and habitat record). a Host. b Colonies
onthehosttig Coni dia with appendages. h Col onies o
emd,e=4€ m, f ,eng = 35

NatipusillalesRaja, Shearer, A.N. Mill. & K.D. Hyde, Fungal Diversity 63 (1): 9 (2013)
NatipusillaceaeRaja, Shearer & A.N. Mill., Mycologia 104 (2): 570 (2012)

Raja et al. (2012) established the famMatipusillaceaeto accommodate the genus
Natipusilla(Nat), comprising four speciedlat. bellasporaNat. decorosporaNat. limonensisand
Nat. naponens)s within Dothideomycetes Subsequently, Hyde et al. (2013) introduced
Natipusillalesto accommodatdatipusillaceadased on the combined phylogenetic analyses of LSU
and SSU sequence data. Memberblatipusillaceaehave been reported as saprobes, occurring on
submerged, decorticated, or corticated woody debris in freshwater streams and swamps (Ferrer et al.
2011, Raja et al. 2012, Hyde et al. 2013, Yang et al. 2023, Pem et al. 2024). The family is
characterized bymsall ascomata that areafflose to subgloboskemispherical, umbonaterumpent
to superficial, and hyaline to light brown or black, occurring on submerged wood. The peridium wall
is membranous, composed of pseudoparenchymatous cells arrangextimeaangularigattern in
surface view. Pseudoparaphyses are sparse and septate. Asci are globose, subglobose, obclavate, ¢
clavate, eighsporedwith or without a short pedicefAscospores are fusiform to cylindrical, one to
several septate, muiguttulate or eguttulate, hyalinkerown to olivaceous browrand may possess
a gelatinous sheath and/or appendages. In this study, we describe a neWgsthsyatomyces
(Nar.), to accommodatdNar. confertag based on morphphylogenetic analyses. An updated
phylogenetic tree for the family is shown in Fig. 11.

Narathiwatomyce$. Karimi, R. Asghari & K.D. Hyde, gen. nov. Fig. 12

Index Fungorum number: IF903517; Facesoffungi number: FOF17520

Etymologyi The genus name refersNarathiwat, the region where the fungus was collected.

Holotypei MFLU 24-0489

Saprobicon the submerged rachis Bteiodoxa confertaAsexual morph: Not observed.
Sexual morph Ascomatasuperficial, hemispherical, effusgdilvinate, umbonate, black, papillate.
Peridium brown, slightly translucent, arranged in cellstektura angularis Pseudoparaphyses
hyaline, subcylindrical to irregular, septafesci 8-spored, clavate, rounded at the apex, with or
without an apical chamber, with a short pedicellate or ab&snbsporesregularly overlappingly
arranged, fusiform,-$eptate, soetimes becoming-8eptate at maturity, brown to olivaceous brown,
guttulate, straight or curved.

Notesi Narathiwatomycebas a single specigdar. confertadMFLUCC 24-0573), formed

a subclade tdlatipusillaspeciesNat. decorospora, Nat. limonensis, Nat. naponéngih 80% ML
and 1.00 PP statistical support in the combined phylogenetic analyses of the LSU and SSU sequence
data (Fig. 11). In the phylogenetic tréat. bellasporaisolates clustered separately from other
Natipusilla species. This may be due to the insufficient sequence data, as only LSU and SSU are
available forNatipusilla species. However, morphologically, our isolate differs significaintyn
the Natipusilla species. The newly introduced genbgrathiwatomycedgliffers from Natipusilla
species by having hemispherical, effugedvinate, umbonate, black, papillate ascomata, septate,
hyaline pseudoparaphyses and clavate, short pedicellate asci, whereas the latter has globose to
subglobose, hyaline to light brown ascomata, few or absentdpparaphyses and globose to
obclavate asci (Ferrer et al. 201Based on BLAST search results of LSU and SSU sequeXaes,
confertag MFLUCC 24-0573) eemonstrates 97.70% and 91.83% similaritiedab bellasporgILL
PE91 1a), respectivelwith 100% query coveBased on the pairwise comparison of LSU and SSU
nucleotidesNar. confertadMFLUCC 24-0573) differs fromNat. bellaspordILL PE91 1a) by 8.3%
(74/889 bp) for LSU and 2.8% (30/1040 bp) for SSU without including gaps. However, comparisons
for the ITS andpb2 sequences cannot be performed due to the lack of sequendéatifarsilla
species. Hence, based on these morphological and phylogefietendes, we establish a new genus
to accommodatdlar. confertae
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Figure 117 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU and
SSU sequences. The analysis inclugéstrains; total characters: 1889 (LSU: 874, SSU: 1015).
Astrothellium variolosun{iMPN43), andTrypethelium eluteria¢111) were used athe outgroup

taxa. The besscoring RAXML tree with a final likelihood value 6f15543.965 is presented.
Estimated base frequencies were as follows: A = 0.250, C =0.250, G = 0.250, T = 0.250; substitution
rates AC = 1.00000, AG = 3.99173 5, AT = 1.00000, CG = 1.00000, CT =5.46023, GT = 1.00000.
The tree topology of the ML analysis similar to the Bayesian analysiootstrap values for ML

equal to or greater than 70% and BYPP values greater than 0.90 are labelled on tAéhrosielsite

of the currenstudy is in purple, while the type strains are in bold.

NarathiwatomycesonfertaeO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 12
Index Fungorum numbelf=903518 Facesoffungi numbeFEoF17521
Etymologyi The epi t het A comd =tr theiedoratcoaf@r@ar s t o t he
Holotypei MFLU 24-0489
Saprobicon the submerged rachis Bteiodoxa confertaAsexual morph: Not observed.
Sexual morph Ascomata?200280em (x.= 250em, n = 10), hemispherical, superficial, scattered,
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effusedpulvinate, umbonate, raised and mostly wrinkled atcimater flat at the margin, black,
papillate. Peridium brown, slightly translucent, comprising ofextura angularis cells.
Pseudoparaphyses54 &€ m, septate, hyaline, subcylindric:
cells.Asci55177.4 x 1117.7 k= 64.6 x 14em, n = 30), Sspored, bitunicate, clavate, rounded at

the apex, with or without an apical chamber and with or without a short pessoelsporeS1.6

36.2 x 3.65 me(x.= 33.8 x 4.&m, n = 40), triseriate or irregularly overlapping, narrowly fusiform,
1-septate nearly median, constricted at the septa, sometimes becosepgatd at maturity,
olivaceous brown, dgtulate, slightly curved, without a sheath.

Figure 1271 Narathiwatomyces confertg®FLU 24-0489, holotypg a Host. b, ¢ Appearance of
ascomata on the host substraiEf. A section of the ascoma. g PseudoparaphydgsAsci. k, |
Ascospores. m A germinated ascospore. n, o Colonies on theJake. bars: b = 500m, de =
100em, f=50em, g =6em, h, i =30em, jim = 15em.
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Culture characteristicis Colonies on the PDA reaching 2.5 cliam.,after 14 days at room
temperature (228 °C). Colony irregular, flat, fimbriate, medium sparse, dull, no sporulation,
surfacegrayishbrown, reverse brown.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, submerged rachissdéiodoxa confertad August 2023, O. Karimi, 9WMFLU 24-
0489 holotype); extype living culture MFLUCC 24€573.

GenBank number$ MFLUCC 240573: ITS =PV271869 LSU = PV27191]1 SSU =
PV263312rpb2=PV340535

Note i Narathiwatomycesconfertae (MFLUCC 240573) formed a subclade witNat
decorosporaNat. limonensisandNat. naponensjssupported by 80% ML and 1.00 PP statistical
support in the combined phylogenetic analyses of LSU and SSU sequence dafid)(R\ar.
confertaeis introduced as a novel species and the sole speciBsrathiwatomycedased on
morphological and phylogenetic eviden&eetailed information is provided in the generic note
Narathiwatomyces

TubeufialesBoonmee & K.D. Hyde, Fungal Diversity 68 (1): 245 (2014)
TubeufiaceaeM.E. Barr, Mycologia 71: 948 (1979)

Tubeufiaceaavas introduced by Barr (1979) based on the type gé&unbeufia(Tu.), along
with five other generaletendraeopsisMelioliphila, Podonectria Rebentischiaand Thaxteriella
To date, the family comprises 54 genera (Hyde et al. 2024). Most spediebenfiaceaavere
reported as saprobes on decaying woody substrates in terrestrial and freshwater habitats (Lu et al.
2018, Lu & Kang 2020, Li et al. 2022, Ma et al. 2023, 2024). The sexual moiplbetifiaceads
characterizedby superficial, white to yellow, pale brown, or black ascomata, with or without setae,
seated on a subiculum, with a pseudoparaphysate hamathecium, bitunicate asci, and hyaline to pale
brown, cylindrical acospores (Boonmee et al. 2014). The asexual morph is hyphomycetous,
typically dictyosporous, helicosporous, or phragmospalitas(Zhao et al. 200, Boonmee et al.
2014, Lu et al. 2018)n this study, we introducsix new species and report one new record from
palm in the peat swamp forest of Narathiwat, Thailand. An upgémgdgenetidree for the order is
shown in Fig. 13.

HelicomaCorda, Icones fungorum hucusque cognitorum 1: 15 (1837)

Corda (B37) established the genttelicoma(H.), based on the type specids muelleri
Currently, there are 65 acceptddlicomaspecies listed iSpecies Fungoruif2024).Helicomahas
a worldwide distribution and is reported from both freshwater and terrestrial habitats (Boonmee et
al. 2014, Lu et al. 2018, Lu & Kang 2020, Li et al. 2022, Ma et al. 2023). To date, one species of this
genus K. gigasporumand one unidentifieHelicomataxon Helicomasp.) have been reported from
peat swamp forests (Pinnoi et al. 2006, Pinuruan et al. 2007). In tlig, st describeH.
narathiwatenseand H. eleiodoxaeas novel species found on submerged rachideSlebdoxa
confertafrom the peat swamp forest in Narathiwat, Thailand.

HelicomanarathiwatenseO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 14

Index Fungorum number: IF903519; Facesoffungi number: FOF17522

Etymologyi The epi t het Anar at hi watenseo refers t
was collected.

Holotypei MFLU 24-0498

Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Hyphomycetous,
helicosporous.Colonies on natural substrate superficial, effuse, gregarious, brown, glistering.
Myceliumsuperficial to immersed, brown, septate, brancBedhidiophore35 276 x 510 um (o
=253 x 8 um, n = 15), macronematous, mononematous, erect, cylindrical, tapering toward the apex,
straight, unbranched, septate, brown, pale brown to hyaline toward the apex, -smitedh
Conidiogenous cell$0i 18 x 79 um o= 15 x 8 um, n = 15), holoblastic, monoblastic, intercalary
with denticlesConidial90' 199em diam., o= 195 um, n = 15), conidial filameni 9 mewide (o
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=85 um, n

15), 808 7 1m lang o=

835 um, n = 15), helicoid, tightly coiled 1%z times,

becoming loose in water, rounded at the apical end, up-septfate, pale brown to brown, smooth,
thin-walled. Sexual morph Not observed.
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Figure 1371 Phylogram of maximum likelihood phylogenetic analysis based on combined ITS, LSU,
rpb2 andtefl-Usequences. The analysis includes 161 strains; total characters: 3496 (ITS: 622, LSU:
919, rpb2: 1044,tefl-U 911). Botryosphaeria agave@FLUCC 10-0051) andB. dothidea(CBS

115476) were used as the outgroup taxa. Thedoesing RAXML tree with a final likelihood value

of -46070.174 is presented. Estimated base frequencies were as follows; A = 0.250, C = 0.250, G =
0.250, T = 0.250; substitution rates AC = 1.05658, AG = 4.93071, AT =1.83109, CG =0.81107, CT
=9.11224, GT = 1.0000. The tree topolodytlee ML analysis is similar to the Bayesian analysis.
Bootstrap values for ML equal to or greater than 70% and BYPP values greater than 0.90 are labelled
on the nodesStrairs of the newly described speciasein purple, while type strains are in bold.
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Culture characteristics Colonies on the PDA reaching 2.8 cliam.,after 14 days at room
temperature (228 °C). Colony irregular, medium sparse, flat, dull, slightly radiating, without
pigment diffusion and sporulation, the surface and reverse brown.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachiglefodoxa confertad August 2023, O. Karimi, 7WMFLU
24-0498 holotype); extype living culture MFLUCC 24€583.

GenBank number$ MFLUCC 24-0583 ITS = PV271870 LSU = PV271912 rpb2 =
PV340519tef1 & PV340485
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Figure 147 Helicoma narathiwatensgMFLU 24-0498, holotypg a Host. b Colonies on the natural
substrate.ice Conidiophores and conidiogenous cells. €onidia. iA germinated conidiumScale
bars: b =20@m, c =50em, d =30em, e = 1%m, f =100em, g = 50em, h, i = 65em.

Notesi Phylogenetically, our strain (MFLUCC Z3683) clustered separated fréfelicoma
longisporum(MFLUCC 16-:0211, MFLUCC 17199711), with 98% ML and 1.00 PP statistical
support in the combined phylogenetic analyses of ITS, bR andtef1 ({Fig. 13), and also
separated fronH. khunkornensigMFLUCC10i0119) with 100% ML and 1.00 PP support.
Morphologically, our straifMFLU 24-0498 is similar toH. longisporum(MFLU 17-1137) in
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havingmacronematous, mononematous, erect, cylinddgealdiophoresconidiogenougells with
denticles and helicoid conidibutit differs in having longer conidiophores (22¥6 pum vs. 136

210 pum), longer conidial filaments (80271 pum vs. 620770 um), and larger conidia (10099 vs.

7001 5 0 dmm) with less coiled times when tight' (2 vs. 12%) (Lu et al. 2018). Our strain
(MFLU 24-0498 is significantly different from the asexual morphHhfkhunkornensigMFLUCC

10 0119), which haslub-shaped, brown, muriform conidike structures formed on hyphae
(Boonmee et al. 2011), in contrast to thelicoid conidia with distinct conidiophores and
conidiogenous cellsf our speciesTherefore, based on morphology and phylogenetic analyses, we
introduceH. narathiwatenseas a novel species @ieiodoxa confertdrom the peat swamp forest in
Thailand.

HelicomaeleiodoxaeO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 15

Index Fungorum number: IF903520; Facesoffungi number: FOF17523

Etymologyi The epithet nAel ei @pd akdodokacondefteer s t o t h

Holotypei MFLU 24-0499

Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Hyphomycetous,
helicosporous.Colonies on natural substrate superficial, solitary, brown, glisterikycelium
superficial to immersed, brown, septate, brancBedidiophoresl50/ 163 x 5 7.5 um ¢o= 160 x 6
um, n = 15), macronematous, mononematous, erect, cylindrical, tapering toward the apex, straight,
unbranched, septate, brown, paler brown to hyaline toward the apex, ssadieth Conidiogenous
cells15'17 x 6 7 um (o= 16.8 x 6 pm, n = 15), holoblastic, polyblastic, intercalary, cylindrical with
barretshaped denticle§ 6.5 x 23 pm.Conidiall2 178em diam., fo= 91.5 um, n = 15), conidial
filaments 38.5em wide o= 6.5 um, n = 20), 54670&m long o= 600 um, n = 20), helicoid,
tightly coiled 2 3 times, becoming loose in water, rounded at apical end,-saytate, guttulate,
hyalineto pale brown, smooth, thiwalled. Sexual morph Not observed.

Culturecharacteristicd Colonies on the PDA reaching 3 cm diam., after 14 days at room
temperature (288 °C). Colony irregular, sparse, flat, dull, rhizoid, without pigment diffusion,
surface and reverse light orange.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachiSlefodoxa confertagd August 2023, O. Karimi, 8BAFLU
24-0499 holotype); extype living culture MFLUCC 24€584.

GenBank number§ MFLUCC 240584: ITS = PV271871, LSU = PV27191fb2 =
PV340508fef1 &F PV340488.

Notesi Phylogenetically, our strain (MFLUCC 23684) clustered wittHelicoma liyui
(GZCC 222033), with 97% ML, 1.00 PP statistical support in the combined phylogenetic analyses
of ITS, LSU,rpb2 andtef-1 {YFig. 13). Morphologically, it is similar tél. liyui (GZAAS 22 2033)
in having macronematous, mononematous, erect, cylindrical, straight, septate, -aiteath
conidiophores, holoblastic, polyblastic, intercalary, cylindrical conidiogenous cells and helicoid
conidia. HoweverH. eleiodoxae(MFLU 24-0499) differs from H. liyui in having shorter and
narrower conidi ophor e200% 11510 71€1m)3, In arir7o. wbe rv sc. o nl
(6177 vs. 7111 Om) , | 067@Qvs.27683 9H i dmal (fw l eatmeal s
a pairwise comparison of ITS, LSU amef1 UhucleotidesH. eleiodoxae(MFLUCC 240584)
differs fromH. liyui (GZCC 222033) in 6.4% (37/577 bp, excluding gaps) in the ITS, 0.63% (5/800
bp, excluding gaps) in the LSU and 4.5% (43/950 bp, excluding gapesh)lingwithout including
gaps).However,rpb2is not comparable as it is unavailable lforliyui (GZCC 222033).Thus, we
introduceH. eleiodoxaeas a novel species based on morphological and molecular data.

NeohelicosporiumY.Z. Lu, J.C. Kang & K.D. Hyde, Mycol. Progr. 17 (5): 637 (2017)

Lu et al. (2018) introducedeohelicosporiuniNe), with Ne. parvisporunas the type species.
Currently, there are 23 accepted specieBl@bhelicosporiunisted in Species Fungorur(2024).
Members ofNeohelicosporiunare reported as saprobes on decaying wood in freshwater habitats in
China, India, Thailand, and the United States (Lu et al. 2018, Pem et al. 2024). To date, no species
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of this genus have been reported from peat swamp forests. In this study, we desaifeeacearum
and Ne. narathiwatensa&s novel species found on palm materidise¢aceag and reportNe.
fusisporumas a new host record @&teiodoxa confertdrom the peat swamp forest in Thailand. An
updated phylogenetic tree for the genus, including all species, has been construct&)l. (Fig. 1

Figure 1571 HelicomaeleiodoxagMFLU 24-0499, holotypg a Host. b Colonies on the natural
substrate. ¢, d Conidiophores and conidiogenous cetisCenidiophores, conidiogenous cells and
conidia. h Germinated conidiuniki Colonies in culture (water agar). m, | Upper surface and reverse
overview of culturdt WA) . Scal e bars: egm,= d2 @&0 1ganp, &6 =,10
em, i,em, =k 25040 & m.
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Bootstrap values for ML equal to or greater t
on the nodes. Strains of the newly described

NeohelicosporiumarecacearunO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 17
Index Fungorum number: IF903521; Facesoffungi number: FOF17524
Etymologyi The epi thet fAarecaceaArgcaeaer ef ers to t
Holotypei MFLU 24-0500
Saprobicon dead rachis aCaryota mitis Asexual morph: Hyphomycetous, helicosporous.
Colonieson natural substrate superficial, effuse, gregarious, wiiteeliumcomposed of immersed
or superficial, hyaline to pale brown, septate, branched hyphae, with masses of crowded, glistening
conidia.Conidiophoresup to 300em long, 25 em wide = 4 em, n = 30em), micronematous,
mononematous, flexuous, long, cylindrical, branched, septate, snabéd, pale brown to brown.
Conidiogenous cell8.5'19.5em long (o= 15em, n = 20), 84.5em wide =4 em, n = 20),
holoblastic, monoblastic to polyblastic, integrated, intercalary, pale brown, snvabtéd,
cylindrical, with denticlesConidial4.5 19em diam. fo= 17, n = 50) and conidial filament 2em
wide (o= 1.5em, n = 25), 104127em long ¢o= 113em, n = 30), tightly coiled 213.5 times, and
no changes to coiling in water, mesdeptateguttulate, smoothwalled or roughened, hyalinBexual
morph: Not observed.

Figure 177 Neohelicosporium arecacearufiFLU 24-0500, holotypg a Host. b Colonies on the
natural substratei € Conidiophores, conidiogenous cells and conidia.Gpnidia. Scale bars: b =
150em, ¢ =70em, d =50em, e =3Cm, f, i = 60em, g = 55em, h = 45em.
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Culturecharacteristicd Colonies on the PDA reaching 5 cm diaafter 14 days at room
temperature (228 °C). Colony irregular, medium dense, flat, dull, without pigment diffusion, from
the surface and reverse light orange.

Material examined Thailand, Narathiwat, peat swamp forest, on the dead racBiargbta
mitis, 24 April 2022, O. Karimi, SSPP3SSEFDIFLU 24-050Q holotype); extype living culture
MFLUCC 24-0585.

GenBank number$ MFLUCC 240585: ITS =PV271872 LSU = PV271914 rpb2 =
PV340520teft1 & PV340489

Notes i Phylogenetically, our strain (MFLUCC Zb685) clustered separately from
Neohelicosporiumhyalosporum(GZCC 160076, GZCC 18063), with 100% ML and 1.00 PP
support(Fig. 13) Morphologically,Ne. arecacearumis similar toNe. hyalosporuniGZAAS 16
0088), but easily distinguished frohe. hyalosporun{GZAAS 160088) in having shorter and
thinner conidiophorfifserfiuwpi deo BD.0 wipn. Boamg vi2d e
smaller conidia (1418L. 9 e m dii8r@. ewns .di Aa%. ) , idlifirhents (&2 reomve r
wide, vs. 34 e m wi de) t hat do not become | ooNee i n
hyalosporum(GZAAS 160088) become loose in water (Lu et al. 2018). Based on a pairwise
comparison of ITStef1 Urpb2and LSU nucleotidesye.arecacearunfMFLUCC 24-0585) differs
from Ne. hyalosporum(GZCC 160076) in 2.1% (12/550 bp, without including gaps) in the ITS,
1.8% (15/820 bp, without including gaps)t@i1 Uand 0.9% (9/1045 bp, without including gaps) in
rpb2. However, no differences were observed between the LSU sequences. Thus, we ilNeoduce
arecacearunas a novel species based on morphological characters and high phylogenetic support.

Neohelicosporium fusisporurdayasiri & K.D. Hyde, Index Fungorum 352: 1 (2018) Fig. 18
Index Fungorum number: IF553637; Facesoffungi nunfbaff03785
Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Hyphomycetous,
helicosporous.Colonies on the natural substrate effuse, gregarious, white with aerial hyphae.
Myceliummostly superficial and partly immersed, brown, septate, bran@mudiophoresl12
295 x 3.9 pm (o= 180 x 5.5 um, n = 30), micronematous, mononematous, straight or flexuous,
cylindrical, branched, rarely anastomosing, septate, brown to pale brown, smocthaltbth
Conidiogenous cell$1i 22 x 3.56 um ¢o= 17 x 5 um, n = 30), holoblastic, polyblastic, integrated,
intercalary, cylindrical with denticles, pale brown to brownpsethwalled. Conidia 14i 24.5em
diam., o= 19 pm, n = 35), conidial filaments IB5em wide, 118129em long, helicoid, tightly
coiled 2% 3 times, rounded at the apical end, septate, hyaline, smoothydhed. Sexual morph
Not observed.

Culture characteristicis Colonies on the PDA reaching 2.5 cliam.,after 14 days at room
temperature (2828 °C). Colony circular, medium sparse, umbonate, dull, entire edge, felted, without
pigment diffusion and sporulation, from surface brown with white margin, from regeaséesh
orange with white margin.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachi€tdiodoxa confertad August 2023, O. Karimi, 14B
(MFLU 24-0501); livingculture MFLUCC 240586.

Known hosti decaying fruit ofMalvaceae(Jayasiri et al. 2017Eleiodoxa confertgThis
study).

Known distributioni Thailand (Jayasiri et al. 2017, this study).

GenBank number$ MFLUCC 240586: ITS =PV271873 LSU = PV271915 rpb2 =
PV340521tef-1 & PV340490

Notesi Phylogenetically, our strain (MFLUCC 29686) clustered witiNeohelicosporium
fusisporum(MFUCC 160642) with 100% ML and 1.00 PP statistical support (Fig. 13). Based on a
pairwise comparison of [TSef1 Pand LSU nucleotides, our strain (MFLUCC-Q886) differs
from Ne. fusisporuniMFUCC 160642) by 0.5% (3/570 bp, excluding gaps) in the ITS, 0.2% (2/910
bp, excluding gaps) in thef1 Jand shows no differences in the LSU sequences. Howebers
not comparable as it is unavailable fée. fusisporun{MFUCC 160642). Morphologically, our
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strain resembleNe. fusisporuniMFLU 16-0950) in having micronematous, mononematous, straight
or flexuous, cylindrical, branched, septate conidiophores, holoblastic, polyblastic, integrated,
intercalary, cylindricatonidiogenous cells and helicoid conidia with almost comparable dimensions
(Jayasiri et al. 2017)hus, we identified our strain (MFLU 23601) asNe. fusisporunbased on
morphological characters and phylogenetic analyses. We report our strain (MFI30Pyas a new

host record oNe. fusispoum on Eleiodoxa confertdrom Thailand. Additionally, we documeNte.
fusisporumas a new habitat record from the peat swamp forest.

Figure 1871 Neohelicosporium fusisporu(WFLU 24-0501, a new host and habitat record). a Host.

b Colonies on natural substrate. c, e, f Conidiophores and conidiogenous cells. d Conidiophores and
conidia. g, h Conidia. i Germinated conidium. j, k Colonies on PEpale bars: b = 208m, ¢ = 50
em,e,d, g, h=28m, f=15em, i, g = 40em.
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NeohelicosporiumnarathiwatenseO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 19

Index Fungorum number: IF903522; Facesoffungi number: FOF17525

Etymologyi T h e e marathiwatensefi r e f Nanatsiwat, the region from where the
fungus was collected.

Holotypei MFLU 24-0502

Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Hyphomycetous,
helicosporousColonieson natural substrate superficial, effuse, brightly colored or brislynelium
mostly superficial and partly immersed, pale brown to brown, septate, bra@dmediophored 59
340 x 36 um o= 200 x 5 um, n = 15), macronematous, mononematous, straight or flexuous,
cylindrical, sometimes the upper part is sterile, branched, septate, brown to pale brown toward the
apex, smootiwalled.Conidiogenousgells11i 30 x 4.59 um (o= 16.5 x 6 um, n = 15), holoblastic,
polyblastic, integrated, intercalary, cylindrical with denticléenidia57.5 87 em diam., fo= 71.5
pum, n = 15), conidial filamentsi3 em wide, with 228364 em long, helicoid, tightly coiled 113
times, rounded at the apical end, makptate, hyaline, smooth or rough, tinalled.Sexual morph
Not observed.

Culture characteristics Colonies on the PDAeaching 3.3 cm diam., after 14 days at room
temperature (228 °C). Colony circular, medium dense, umbonate, dull, felted, without pigment
diffusion and sporulation, from surface Persian orange with white margin, from reverse pale orange
with white margin

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachi€liodoxa conferta4 August 2023, O. Karimi, 11W
(MFLU 24-0502, holotype); exype living culture MFLUCC 24€587.

GenBank number$ MFLUCC 240587: ITS = PV271874, LSU = PV27191§b2 =
PV340522tef-1 & PV340491.

Notesi Phylogenetically, our strain (MFLUCC Z3b687) clustered basal to the subclade
comprisingNeohelicosporiunrregulare (MFLUCC 17-1808, MFLUCC 171796),Ne. taiwanense
(BCRC FU30841) andNe. laxisporum(MFLUCC 17-2027), with 100% ML, 1.00 PP statistical
support in the combined phylogenetic analyses of ITS, L8b2 and tef1 U(Fig. 13.
Morphologically, our collection (MFLU 249502) is similar toNe. taiwanensg TNM F31001)in
havingmacronematous, mononematous, straight or flexuous, cylindrical, branched, septate, smooth
walled conidiophores, polyblastic, integrated, cylindrical conidiogenous cells and helicoid conidia.
However,Ne narathiwatensean be distinguished froide. taiwanensdy having longer and wider
conidiogenous cell s (1171 3dndldrger&onidia (8783 .v 2. 23 B1.
em di(kum& oh 2018). Our collection (MFLU 2@502) is easily distinguishable frole.
laxisporum(MFLU 17i 1107) in having branched longer conidiophdrgq 340 umvs.20i 160 m,)
which lacksabulb at the apexgndlarger 67.58 7 & m vsl27i838.m d ) aadiongerZ23
364 umvs. 150 240¢ mgonidia (Lu et al. 2018). Our collection (MFLU -2%502) differs fromNe.
irregulare (MFLU 171 1095), as the latter has twindsof shorter and longer conidiophoyésth of
which are shorter than our strain (MFLU-Q802) (theshorter one35i 55 um vs. 159 340 um and
the longer oneQ0i 265vs. 159 340 pm), with mostly unbranched conidiophores in theladespite
the branched ones in our strain. Additionally, conidibl@firregulare(MFLU 171 1095) are smaller
(25740e m d vsabmS5 8 7 diam) and shorter (15®70¢ nvs.223 364 pm compared to our
specieqLu et al. 2018). Therefore, we introdule. narathiwatensMFLU 24-0502) as a novel
species based on morphological and phylogenetic evidence.

TambhinisporaRajeshk. & Rah. Sharma, Mycosphere 4 (2): 166 (2013)

Rajeshkumar and Sharma (2013) introdutachhinisporgTa.), to accommodat&a. indica
the type species, which was found on decaying culmBaofbusa bambas India. Currently, three
accepted species damhinisporaare listed ifSpecies Fungorurf2024). To date, no species of this
genus have been reported from peat swamp forests. In this study, we descnathiwatensias
a novel species, saprobic on submerged rachidetemfdoxa confertdrom the peat swamp forest
in Narathiwat, Thailand.
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Figure 197 Neohelicosporium narathiwaten$®lFLU 24-0502, holotype). a Host. b Colonies on

the host substratel € Conidiophores and conidiogenous cellsJonidia. ] Germinated conidium.
kColonison t he PDA. Scal e cbmar sde mh 4= @0 Af0Oemy, =h53 @ !
=25em, jem. 100

TamhinisporanarathiwatensisO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 20
Index Fungorum number: IF903523; Facesoffungi number: FOF17526
Etymologyi Th e e mardthwetens@ r ef er s t o Narat hi wat , t

holotype was collected.

Holotypei MFLU 24-0503

Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Hyphomycetous,
dictyosporousColonieson natural substrate scattered or in small groups, glistening, Mgcklium
mostly immersed and partly superficial, brown, septate, brandBedidiophoresnot seen.
Conidiogenous cell$ioloblastic, monoblastic, integrated, cylindric, terminal or lateral, brown.
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Conidia60i 80 x 5475 um fo= 68 x 63 um, n = 20)solitary, indistinctly dictyoseptate, black,
globose to subglobos8exual morph Not observed.

Culture characteristicis Colonies on the PDA reaching 1.5 cm diam., after 14 days at room
temperature (238 °C). Colony circular, medium dense, raised, dull, entire edge, without pigment
diffusion and sporulation, from surface whitish gray with whitegimarfrom reverse gray with white
margin.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachi€t#iodoxa conferta4 August 2023, O. Karimi, 12R
(MFLU 24-0503 holotype); extype living culture MFLUCC 24€588; 26Y (MFLU 240504,
isotype); exisotype living culture MFLUCC 20589.

GenBank number$ MFLUCC 240588: ITS = PV271875, LSU = PV27191ihb2 =
PV340523tef-1 & PV340492; MFLUCC 2€589: ITS = PV271876, LSU = PV271918.

Figure 207 Tamhinispora narathiwatens(MFLU 24-0503 holotype). a Host. b, ¢ Colonies on the
host substrate.igy Conidia. hA germinated conidium. i, j Colonies on the PC&cale bars: b, ¢ =
100em, ¢ =50m, d, f=20em, e, g =2%m, h =30m.

Notesi Phylogenetically, our strains (MFLUCC %688, MFLUCC 240589) formed a
distinct clade separately fromamhinispora indic NFCCI 2924), andl'a. srinivasanii(NFCCI
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4231) with 96% ML, 0.99 PP statistical support in the combined phylogenetic analyses of ITS, LSU,
rpb2 andteft1 [Fig. 13). Morphologically, our species is similarTa. srinivasanij but it differs

from Ta. srinivasaniifAMH 9942) in having globose to subglobose conidia, lacking appendages, in
contrast to the ovoid or branched ossiaped conidia ofa. srinivasaniwith rudimentary or well
developed arnlike appendages (Rajeshkumar et al. 2018). Similarly, it differs ffamindica

(AMH 9555) with the latter having ovoid or irregular dictyospores with apical appendages
(Rajeshkumar & Sharma 2013). Therefore, based on morphological and phylogenetical evidence, we
introduceTa. narathiwatensigMFLU 24-0503) as a novel species from peat swamp forests.

TubeufiaPenz. & Sacc., Malpighia 11: 517 (1898)

Penzig and Saccardo (1897) establishedeufiawithin Tubeufiaceagwith Tu. javanicaas
the type species. Boonmee et al. (2014) designated the epitype favanicabased on phylogenetic
analyses. Currently, there are 60 accepted speci€shafufialisted in Species Fungorum (2024).
Tubeufiaspecies are reported as saprobes on decaying wood in freshwater or terrestrial habitats
(Boonmee et al. 2014, Chaiwan et al. 2017, Lu et al. 2018, Dong et al. 202@jte, one species of
this genus Tu. claspisphaeriphas been reported from peat swamp forests (Pinnoi et al. 2006,
Pinuruan et al. 2007)n this study, we introduc&u. narathiwatensigs a novel species found o
submerged rachides Bleiodoxa confertdrom the peat swamp forest in Narathiwat, Thailand. An
updated phylogenetic tree for the genus, including all species, has been constructed (Fig. 21).

Tubeufia narathiwatensisO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 22
Index Fungorum number: IF903524; Facesoffungi number: FOF17527
Etymologyi T h e e pardthwatens@h r ef er s t o Nar at hi wat, t

holotype was collected.

Holotypei MFLU 24-0505

Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Hyphomycetous,
helicosporous.Colonies on natural substrate superficial, effuse, gregarious, brawytelium
superficial to immersed, brown, septate, brancReshidiophores37i 53 x 4 6.8 um fo= 47 x 5.5
um, n = 15), macronematous, mononematous, erect, cylindrical, tapering toward the apex, straight
or curved, unbranched, septate, brown, paler brown to hyaline toward the apex,-wwailtauth
Conidiogenous celld43/28.5 x 45.5 um = 20 x 4.5 um, n = 15), holoblastic, monoblastic,
terminal, straight or curved, pale brown to hyaline, sub cylindrical tapering toward th€Capéeka
86i1 3 2n dem. o= 111.5um, n = 15), conidial filaments 3.6.5em wide o= 5.2 um, n = 20),
with 4171529¢em long o= 474 um, n = 20), tightly coiled 172 i (1 3) ti mes, becc
water, rounded at the apical end, up teséPtate, not constricted at septa, hyaline, guttulate, smooth
walled. Sexual morph Not observed.

Culture characteristicis Colonies on the PDA reaching 4.5 cm diam., after 14 days at room
temperature (2828 °C). Colony circular, medium dense, slightly raised, dull, velvety, with 3
concentric rings, entire edge, without pigment diffusion and spam)aturface olive brown with
dark brown to black margin, reverse whitish gray with brown to dark brown margin.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachislefodoxaconfertg 4 August 2023, O. Karimi, 3W (MFLU
24-0505, holotype); exype living culture MFLUCC 249590.

GenBank number$ MFLUCC 240590: ITS = PV271877, LSU = PV27191fb2 =
PV340524teft1 &F PV340493.

Notesi Phylogenetically, our strain (MFLUCC 590) clustered separately from the-sub
clade comprising ubeufia guangxiensgrains with 100% ML and 1.00 PP statistical support in the
combined phylogenetic analysis of ITS, LSkpp2 and tef1 (Fig. 13). Morphologically,Tu.
narathiwatensids similar to Tu. guangxiensi$GZAAS 16 0042), however, it differs in having
longer and wider conidiophores {&3 x 4 6.8 um vs. 2439 x 3.55 um), and longer conidiogenous
cells (1328.5 vs. 1017 um), and longeranidia (417529 e mi4&0 &M@ wit h mo
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(up to 70septate vs. up to E€eptate) Chaiwan et al. 2007 Therefore, we introducdu.

narathiwatensiss a novel species based on morphological and phylogenetic evidence.
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Figure 2271 TubeufianarathiwatensigMFLU 24-0505, holotype). a Host. b Colonies on the host
substrate. ice Conidiophores and conidiogenous celis.Gonidia. j A germinated conidium. Kk, |
Colonies on the PDAScale bars: b = 2080m, ¢ =10em, d, e = 2&m, f, g, h, j = 5C&m, i= 70em.

VenturialesY. Zhang ter, C.L. Schoch & K.D. Hyde, Fungal Diversity 51: 251 (2011)
Sympoventuriacea¥'. Zhang ter, C.L. Schoch & K.D. Hyde, Fungal Diversity 51: 255 (2011)
Sympoventuriaceaeomprises 22 accepted genera that are saprobic, endophytic, or plant
pathogenic (Hyde et al. 2024). It was first described by Zhang et al. (2011) based on phylogenetic
analyses using the combined SSU, L&#]1 (tpblandrpb2sequence data, forming a distinct clade
close toVenturiaceaen Venturialesand included genera lik&ympoventuridvVeronaeopsis simplex
andfusicladiumlike species. Wei et al. (2022)-evaluated the family, accepting 22 genera based
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on morphology and molecular data. Both sexual and asexual morphs occur, with many
hyphomycetous genera producing conidia through rhexolytic secession (Wei et al. 2022, Zhang et al.
2024). Sexual morphs have subglobose to globose ascomata with brown setae oilikgphal
appendages, bitunicate asci, and hyaline or brown, helpdoidal, clavate, or muriform
ascospores, with or without a mucilaginous sheath (Wei et al. 2022, Zhang(G24a). An updated
phylogenetidree for the family is shown in Fig3.

Yunnanomycedibpromma & K.D. Hyde, Fungal Diversity 93: 75 (2018)

Yunnanomycegy.), was introduced by Tibpromma et al. (2018) withpandanicolas the
type species, which was found as a saprobe on decaying leaves or wood in terrestrial habitats in
China. Zhang et al. (20tPdescribed’. phoenici®n fallen rachides and leavesRifoenix paludosa
Currently, four species ofunnanomyceare listed ifSpecies Fungoruif2024). To date, no species
of this genus have been reported from peat swamp forests. In this study, we intvoduce
narathiwatensisas a novel species found &teiodoxa conferté€rom the peat swamp forest in
Narathiwat, Thailand

YunnanomycesarathiwatensisO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 24
Index Fungorum number: IF903525; Facesoffungi number: FOF17528
Etymologyi T h e e mardathiweatensth r ef er s t o Narathi wat, t

holotype wagollected.

Holotypei MFLU 24-0490

Saprobicon the submerged leaflet Bleiodoxa confertaAsexual morph: Hyphomycetous.
Colonies scattered, granular, black, glistening, gregarious, rarely solitdgcelium mostly
superficial, composed of branched, septate, pale brown to dark brown, smooth hyphae.
Conidiophoressemimacronematous, mostly reduced to conidiogenous cells, pale brown to dark
brown, smooth, thickvalled. Conidiogenous cell8i8 em (x.= 6.5em, n = 10), integrated,
determinate, holoblastic, monoblastic, terminal, cylindrical, brown to dark bi@emdia22i 29 x
141 9 . MB(x=e26 x 17em, n = 20), acrogenous, solitaryarranged in a small chain, subglobose
to ellipsoidal or obovoid, muriform, brown to black, thielalled, comprises 140 cells per
conidium, apical row containing 3 cells.Sexual morph Not observed.

Culture characteristics Colonies on the PDA reaching 4 cm diam., after 14 days at room
temperature (228 °C). Colony irregular, lobate, medium dense, slightly raised, mycelium
submerged in media at the margin, dull, felted, surface grayish browneelaeksbrown to black.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged leaflet EBéiodoxa conferta4 August 2023, O. Karimi,
S4PP38NIMIFLU 24-049Q holotype); extype living culture MFLUCC 24€574.

GenBank number§ MFLUCC 240574: ITS = PV271878, LSU = PV27192(pb2 =
PV340525.

Notesi Phylogenetically,Yunnanomyces narathiwatengidFLUCC 24-0574) clustered
separately from the clade comprisivigmangrove{fMFLU 24-0179),Y. sexualigCGMCC3.25507),

Y. pandanicolgMFLUCC 17-2260) with 95% ML and 1.00 PP statistical support in the combined
phylogenetic analysis of LSU, SSU amb2. Furthermore,Y. narathiwatensiseparated fronY.
phoenicistMFLUCC 190253, MFLUCC 190254) in the combined phylogenetic tree with 100%
ML and 1.00 PP statistical support (Fig. 23). MorphologicalynarathiwatensisMFLU 24-0490

is similar toY. phoenicigMFLU 19-0811)in havingsemimacronematous conidiophores, integrated,
determinate, holoblastic, monoblastic, terminal, cylirriconidiogenous cells, acrogenous,
muriform conidia. However, it differs in having gregarious colonies on the sub&irager (38 € m
vs.011. 2 em), brown coni dii@uxdfl®Oum ¢&l4] H8 dmd 2<2h o
brown to black conidia with more cells per conidiumi@@vs 1030), in contrast to the punctiform
colonies, subhyaline to pale brown conidiogenous cells and brown and hyaline coviiggaaenicis
(MFLU 19-0811) (Zhang et al. 2019¢¥yunnanomyces narathiwatenfidFLUCC 24-0574) differs
from Y. pandanicola(HKAS 96206 in having mostly superficialpale brown to dark brown
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mycelium,mostly reduced conidiophordsown to dark browigonidiogenous cells, arsidibglobose

to ellipsoidal or obovoid, brown to black conidia, despitarimaersed hyalinenycelium,fasciculate
conidiophores, hyaline conidiogenous cells, giabose to broadly oval, flattened, yelldsown

conidia of theY. pandanicola(HKAS 962069 (Tibpromma et al. 2018). Morphologically,.
narathiwatensisgs not comparable witly. mangrove(MFLU 24-0179) andY. sexualigZY H-

22.033) as they were described only in their sexual morphs (Zhang et al. 2024b). Thus, we introduce
Y. narathiwatensias a novel species based on morphological and phylogenetic evidence.
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100/1
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Figure 231 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU, SSU
andrpb2 sequences. The analysis includes 26 strains; total characters: 3014 (LSU: 860, SSU: 1033,
rpb2: 1121).The tree is rooted tdenturia inaequaligCBS 594.70, CBS 815.69). The besbring

RAXML tree with a final likelihood value 0f14797.123 is presented. Estimated base frequencies
were as follows; A = 0.250, C = 0.250, G = 0.250, T = 0.250; substitution rates AC = 1.00000, AG
= 2.97064, AT = 1.00000, CG = 1.00000, CT =4.70218, GT = 1.0000. The tree topology of the ML
analysis is inilar to the Bayesian analysiBootstrap values for ML equal to or greater than 70%

and BYPP values greater than 0.90 are labelled on the nbuestrain of the current study is in
purple, while type strains are in bold.
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Figure 2471 YunnanomycesarathiwatensiMFLU 24-0490, holotype). a Host. b Colonies on the
host. ¢, d Conidiogenous cells and developing conidlaGmnidia. i Culture characters on the PDA.
Scale bars: b =25m, c,d =1%m, e, g, h=1@m, f = 25em.

Dothideomycetesrdersincertae sedis
Botryosphaeriale<.L. Schoch, Crous & Shoemaker, Mycologia 98 (6): 1050 (2007)
Botryosphaeriacea@heiss. & H. Syd. (Endomelanconiopsidaced@o Yang & Crous)

Theissen and Sydow (1918) establisBettyosphaeriaceawith Botryosphaerias the type
genus, along witlBotryosphaeriaDibotryong andPhaeobotryonCurrently, there are 22 accepted
genera inBotryosphaeriaceaéHyde et al. 2024). Members of this family are reported as plant
pathogens, endophytes, and saprobes on various hosts (Phillips et al. 2013, Manawasinghe et al. 2021,
2022, Wu et al. 2023, Samarakoon et al. 2024, Yu et al. 2024b, Tian et al. 2024)mllge fa
Botryosphaeriaceaés characterized by its sexual morph, which features wnmulti-loculate
ascstromata with &pored, bitunicate asci and ascospores that are hyaline to brown, aseptate, or
septate (Phillips et al. 2013). The asexual morph includes coelomycetes that prodtaenuifii-
loculate pycnidia, hyaline phialidic conidiogenous cells, Emde conidia that may be hyaline or
dematiaceous (Phillips et al. 2013).

LasiodiplodiaEllis & Everh., Bot. Gaz. 21: 92 (1896)
Clendenin (1896) establishédsiodiplodia(La.), with La. theobromaes the type species.
Species in this genus are known to infect various woody plants, causing diseases such as cankers,
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dieback, fruit and root rot, and branch blights (Alves et al. 2008, Tibpromma et al. 2018, Zhang et al.
2021, Samarakoon et al. 2024, Tian et al. 2024). Currently, 88 recdrdsiotliplodiaspecies are

listed in Species Fungorum (2024). To date, one species of this genubdobromaghas been
reported from peat swamp forests (Pinuruan et al. 2007). In this study, we dotamaaisiliensis

and La. theobromaeas new records olCyrtostachys renddrom the peat swamp forests in
Narathiwat, ThailandAn updated phylogenetic tree for the gehasiodiplodiais shown in Fig. 25.
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Figure 2517 Phylogram of maximum likelihood phylogenetic analysis based on combinetefTS,
Uandtub2sequences. The analysis includes 102 strains; total characters: 1200 (IT&f1424805,

tub2 401).Diplodia seriata(CBS 112555) an®. mutila(CMW 7060) were used as the outgroup
taxa. The besscoring RAXML tree with a final likelihood value €6211.464s presented. Estimated

base frequencies were as follows: A = 0.250, C = 0.250, G = 0.250, T = 0.250; substitution rates AC
= 1.00000, AG = 2.94872, AT =10000, CG = 1.00000, CT = 5.73009, GT = 1.0000. The tree
topology of the ML analysis is similar to the Bayesian analfststrap values for ML equal to or
greater than 70% and BYPP values greater than 0.90 are labelled on therhedsslates of the
current study are in purple, while the type strains are in bold.

Lasiodiplodia brasiliensidv.S.B. Netto et al., Fungal Diversity 67: 134 (2014) Fig. 26

Index Fungorum number: IF812566; Facesoffungi number: FoF 14085

Saprobicon a dead leaflet dyrtostachys rendaAsexual morph: Pycnidia610i 720 x 200
340 pm k= 700 x 315.5 um, n = 7knmersedscattered to gregarious, dark browycnidial wall
50i 76 um wide, composed of several layerdoadwn to dark brownthick-walled cells oftextura
angularis. Paraphyses25/80 upm long, aseptate, hyaline, straight, smooth, -wafled.
Conidiophoregeduced to conidiogenous celidonidiogenous cell$3/17 x 34 ym k.= 15 x 3.5
pm, n = 20)cylindrical, annellidic,smooth thick-walled.Conidia22i 29 x 11.214.5 pm &= 27 X
13 um, n = 20), subglobose to ovalittulate, hyalineaseptateSexual morph Not observed.

Culture characteristicé Colonies on PDA reaching 5 ctcham., after seven days at room
temperature (228 °C). Colony circular, medium dense with aenmicelium slightly raised, dull,
entire edge, without pigment diffusion, initially white and gradually turning black with age.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, orCyrtostachys rendad August 2023, O. Karimi, F10 (MFLU Z¥82), living
culture MFLUCC 240566.

Known hosts and distributioh Lasiodiplodia brasiliensisias a cosmopolitan distribution
and is associated with different host species (Farr & Rossman A0f8)study presents the first
report ofLa. brasiliensison Cyrtostachys rendaom the peat swamp forest in Narathiwat, Thailand.

GenBank number§ MFLUCC 240566: ITS =PV271879 LSU = PV27192] tef-1 U=
PV340494

Notesi Phylogenetically, our strain (MFLUCC Z%b666) clustered as a sister taxon of
Lasiodiplodia brasiliensis(MFLUCC 17-2617) with 99% ML bootstrap and 0.97 posterior
probability support (Fig25). Nucleotide comparisons showed that our strain (MFLUC@ZE6)
has similar ITS antef1 Bequences witha. brasiliensis Morphologically, our strain has similar
morphology to thelLa. brasiliensis(URM 85580 (Netto et al. 2014), with slightly longer
conidiogenous cellsl@ 17 um vs. 714 um) and larger conidia2@i 29 x 11.214.5 um vs. 2025
x 1014 um). Therefore, we identified our straiMFLU 24-0482 asLa. brasiliensishased on
phylogenetic analyses and morphological characters. We report ou(StFib 24-0482) as a new
host record ofa. brasiliensison Cyrtostachys rendcom Thailand.

Lasiodiplodia theobromaé¢Pat.) Griffon & Maubl., Bull. Soc. mycol. Fr. 25: 57 (190%ig. 27

Index Fungorum number: IF188476; Facesoffungi nunfbaff00167

Saprobicon Cyrtostachys rendasexual morph: Coelomycetous?ycnidial50 350 um high
x 120279 um diam(= 220 x 190 um, n = 20), solitary, superficial, subglobose, uniloculate, black.
Pycnidial wall20i 60 um wide, comprising cells eéxture angularismulti layers of brown to dark
brown, thickwalled cells.Mycelium hyaline to brown, branched, smooth, twalled, septate.
Conidiophoresusually reduced to conidiogenous cell@nidiogenous cellgi 19 x 39 um fo= 12
X 6 um, n = 20), hyaline, smooth, cylindrical, holoblasfionidia25i 32 x 1G17em. (o= 26 x 14
pm, n = 20), oblong to ovoid, thiekalled, aseptate, hyaline and become brown, striate-aegthte
with age.Sexual morph Not observed.

Culture characteristicé Colonies on PDA reaching 4 cm diam., after seven days at room
temperature (228 °C). Colony circular, medium dense, flat with aerial mycelium, dull, entire edge,
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without pigment diffusion, surface brownish gray and reverse black.

Material examined Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, orCyrtostachys renda4 August 2023, O. Karimi, 316 (MFLU 23483), living
culture MFLUCC 240567.

Known hosts and distribution Lasiodiplodia theobromaés distributed worldwide and
infects a wide variety of host species (Farr & Rossman 2025). This study presents the first report of
La. theobromaen Cyrtostachys rend&dom the peat swamp forest in Narathiwat, Thailand.

GenBank numberis MFLUCC 240567: ITS = PV27188aef1 & PV340495.

Figure 2671 Lasiodiplodiabrasiliensis(MFLU 24-0482, new host record). a Host. b Colonies on the

PDA.deConi di ogenous cell s, paraphyses and coni d
em, f = 25 ¢&m.
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Notesi Phylogeneticallyour strain (MFLUCC 24€567) clustered with the exeotype strain
(CBS 164.9%and another straif©B8S 11153Yof Lasiodiplodia theobromaeith 91% ML bootstrap
and 0.96 posterior probability support (Fig).2Nucleotide comparisons showed that our strain
(MFLUCC 240567) has similar ITS sequencesLia. theobromadCBS 164.95, and thetef1 U
sequence shows two bp differences. Morphologically, our stkéLUCC 240567)is similar to
the neotypeNIBT176099 (Alves et al. 2008). Therefore, we identified our straihaagheobromae
based on phylogenetic analyses and morphological characters. We report our strain as a hew host
record ofLa. theobroma®en Cyrtostachys rend&dom Thailand.

Figure 271 LasiodiplodiatheobromadMFLUCC 240567, new host record). a, b Colonies on the
PDA, above (a), and below (b). ¢, d Aerial mycelium and conidiomata in culture. e Vertical section
through a conidioma. f Conidiomatal wall.igmmature conidia. j, k Mature conidia. Scale bars: c
=1 mm, d = 750 emm,kxgle ™5 em, f = 15

ClassLeotiomycete®.E. Erikss. & Winka, Myconet 1: 7 (1997)
Helotialesgenerancertae sedis
Strossmayerigschulzer, Oesterr. Bot. Z. 31 (10): 313 (1881)

StrossmayerigSt), was introduced by Schulzer (1881) wih rackiias the type species.
Currently, there are 20 acceptgtiossmayerigpecies listed iSpecies Fungoruif2024). Members
of this genus have been reported on various plant hosts, inclogmigoofrom PanamaCalamus
moti from Australia,Corylussp. from Francef-agussp from Germany and the US&Quercussp.
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from ltaly, andRhipogonum scanderfilom New Zealandchulzer 1881lturriaga & Korf 1990
Frohlich & Hyde 200D To date, no species of this genus have been reported from peat swamp
forests. In this study, we introdu&¢. narathiwatensias a novel species, saprobic on the submerged
rachis ofEEleiodoxa confertafrom the peat swamp forest in Narathiwat, ThailaAd. updated
phylogeny forStrossmayeri@gs shown in Fig. 28.
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Figure 2871 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU and
ITS sequences. The analysis includes 43 strains; total characters: 1430 (LSU: 885, ITS: 545).
Lamertella seditios@/VU-32446) andRutsroemia longipe@ NS F40097) were used as thggroup

taxa. The bestcoring RAXML tree with a final likelihood value 6f11733.349 is presented.
Estimated base frequencies were as follows; A = 0.250, C = 0.250, G = 0.250, T = 0.250; substitution
rates AC = 1.42800, AG = 2.69025, AT = 1.42800, CG = 1.00000, CT = 5.22489, GT = 1.00000.
The tree topology of the ML analysissanilar to the Bayesian analysiBootstrap values for ML

equal to or greater than 70% and BYPP values greater than 0.90 are labelled on théheatesn

of the current study is in purple, while the type strains are in bold.
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StrossmayerianarathiwatensisO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 29

Index Fungorum number: IF903526; Facesoffungi number: FoOF17529

Etymologyi T h e e pardthwatens@h r ef er s t o Nar at hi wat, t
holotype was collected.

Holotypei MFLU 24-0491

Saprobicon the submerged rachis Bfeiodoxa confertaAsexual morph: Hyphomycetous.
Colonieson the hoseffuse, hairy, dark brown to blacklyceliummostly immersed, composed of
smooth, thickwalled, brown hyphaeConidiophoresup to 577em long and #1 3 m wide &= 7
em, n = 30), macronematous, mononematous, fasciculate, branched, septate, erect, straight or
flexuous, verrucose, cylindrical, sinuate or geniculate, brown, dark brown to black, paler towards the
apex.Conidiogenous cells 034 x 3.48 . # (x& 19.5 x 5.%&m, n = 20), holoblastic, polyblastic,
indeterminate, terminal or intercalary, pale brown to brown, integrated, with percurrent
proliferations.Conidiogenous lodnconspicuous or slightly prominent, narrd@onidial 530 x 8
12 em (x= 22 x 9.8em, n = 20), secession schizolytic, broad fusiform, solitary, dry, smooth,
acropleurogenous, pale olivaceous, to pale browrnp3eudoseptat&exual morph Not observed.
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Figure 291 Strossmayeria narathiwatengBIFLU 24-0491, holotype a Host. b Colonies on the
host substrate.i € Conidiophores, conidiogenous cells and conidia. g, h Conidia. i Colonies on the
CMA. Scale bars: b, c = 1G0m,d =40em, e, f=3Cm, g, h=1%m.

Culture characteristics Colonies on the CMAeaching 2.5 cm diam., after 14 days at room
temperature (228 °C). Colony irregular, flat, dull, smooth, mycelium mostly submerged to media
from surface pale yellow, from reverse yellowish orange.

Material examinedi Thailand, Narathiwat, Princess Sirindhorn Wildlife Sanctuary, peat
swamp forest, on the submerged rachiglefodoxa confertad August 2023, O. Karimi, 4Y (MFLU
24-0491, holotype); exype living culture MFLUCC 249€575.

GenBank number§ MFLUCC 240575: ITS = PV271881, LSU = PV271922, SSU =
PV263313ypb2 = PV340526.

Notes i Phylogenetically, our strain (MFLUCC Z2675) clustered separately from
Strossmayeria basitrichdILLS60498) andSt. bakeriana(MFLU 16-1862), in the combined
phylogenetic analysis of LSU and ITS (Fig)2with 100% ML and 1.00 PP statistical support.
Morphologically, it is similar to the asexual morphStf bakeriangEllis 1971, Ruiz et al. 2001),
but it differs in having |l onger and wider con
em), shorti80 comiwdi.a AL Wi th | ess pseudosept a
differentfrom St. basitricha n havi ng shorter and wk@8@mandoni d
forming laterally or terminally on distinguished conidiophores and conidiogenous cells despite the
latter species producing conidia terminally on filamentous hyphae (Saccardo 1875). Morphologically
our strain (MFLUCC 24575) is similar tdSt. josserandiin having brown conidiophores lighter
toward the apex, polyblastic, terminal or intercalary conidiogenous cells and solitary, dry,
acropleurogenous, fusiform conidia, but it differs in lacking bulbous base in conidiophores,
protruding pale scarin conidiogenous cells and dark brown basal cell in conidia despite the
conidiophores with swollen bases, conidiogenous cells bearing slightly protruding pale scars and
basal cells usually dark brown in the latter (Bertault 1970). Therefore, we intrdsiuce
narathiwatensiss a novel species based on morphological and phylogenetic evidence.

RhytismatalesVl.E. Barr ex Minter, Syst. Ascomycetum 5: 182 (1986)
Rhytismatacea€hevall., Flore€Générale des Environs de Paris 1: 439 (1826)

Rhytismataceaspecies are saprobic or parasitic on plant material, Rhgtismaas the type
genus (Wang et al. 2006, 2023). The family was establishedhbyallier (1826) and placed in
Rhytismataleby Hawksworth & Eriksson (1986). Sexual morph is characterized by apothecial long
stipitate, clypeate ascomata, opened via longitudinal split or radial fissures. Paraphyses are mostly
present, filiform, curved, hyaline and sometimes with swollen apex. @sccylindricclavate,
mostly nonamyloid with 4 8 azospores. Ascospores are hyaline, mostly unicellular, tapered base
and variable in shape, including ovoid, ellipsoid, clavate,-cstibdrical, fusoid or filiform,
sometimes with gel cap at the apex (Wang et al. 2006, Ge et al. 2014, Tanney & Seifert 2017,
Ekanayaka et al. 2019). Asexual morph is coelomycetous with sympodial proliferating holoblastic
conidiogenous cells, bearing hyaline, unicellular, ellipsoid to fusoidshage conidia (Wang et al.
2006, Ge et al. 2014, Ekanayaka et al. 2019).rpbg, tef1 (andact gene regions are effective
barcodes for the phylogeny Bhytismataceaddowever, many taxa in this family lack sequences
for these genes (Ekanayaka et al. 2019, Wang et al. 2023). Currently, there are 65 accepted genera in
this family (Hyde et al. 2024).

Terriera B. Erikss., Symbolae Botanicae Upsalienses 19 (4): 58 (1970)

Terriera (Te), was introduced by Eriksson (1970), witk. cladophilaas the type species.
Currently, there are 40 acceptédrriera species listed ifspecies Fungorur{f2024). Members of
Terriera have been reported on woody plant materials from various regions, including Argentina,
Brazil, China, India, Indonesia, New Zealand, Norway, Puerto Rico, Sri Lanka, Thailand, and the
USA (Johnston 2001, Hyde et al. 2016, Tibpromma et al. 2018, Zhang 2§24l). To date, no
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species of this genus have been reported from peat swamp forests. In this study, we ifroduce
narathiwatensis®s a novel species found on submerged leaf shea@stostachys rend&om the
peat swamp forest in Narathiwat, ThailaAd updated phylogeny for the genus is shown in Fig. 30.

Figure 301 Phylogram of maximum likelihood phylogenetic analysis based on combined LSU, ITS
and mtSSU sequences. The analysis includes 24 strains; total characters: 1430 (LSU: 1193, ITS: 771,
mtSSU: 873)Nematococcomyces oberwinkl@@JTC 20120% andN. rhododendriHOU 469A)

were used as theutgroup taxa. The bestoring RAXML tree with a final likelihood value of
11966.072 is presented. Estimated base frequencies were as follows: A = 0.250, C = 0.250, G =
0.250, T = 0.250; substitution rates AC = 1.00000, AG = 2.31099, AT =1.00000, CG = 1.00000, CT
=3.08817, GT = 1.00000. The tree topology of the ML analysisrigar to the Bayesian analysis.
Bootstrap values for ML equal to or greater than 70% and BYPP values greater than 0.90 are labelled
on the nodesThe strains from the currenusly are in purple, while the type strains are in bold.

Terriera narathiwatensisO. Karimi, R. Asghari & K.D. Hyde, sp. nov. Fig. 31

Index Fungorum numbelf=903527 Facesoffungi numbeFEoF17530

Etymologyi The epi t het 0 nar Aardthiwatale eegisnifreno wherethee r s
holotype was collected

Holotypei MFLU 24-0492
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