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Abstract

Thailand is a tropical country and constitutes part of the Indo-Burma biodiversity
hotspot. With vast variety of tree species and varied vegetation types, this humid and warm
belt provides a favorable niche for many taxa of hyphomycetous taxa. A survey on
hyphomycetous fungi were carried out from 2018 to 2020 under the project “Diversity and
classification of hyphomycetes in the tropics”. In total, 185 taxa from two classes
Dothideomycetes and Sordariomycetes were collected and of these, 100 taxa were obtained
culture, morphology and sequence data. Microscopic features and cultural characteristics of
species were examined. Molecular sequence data used ITS, SSU, LSU and TEF1a or RPB2
genes. Phylogenetic trees based on combined sequence datasets were performed using
statistical methods in Bioinformatics i.e. maximum parsimony (MP), maximum likelihood
(ML) and Bayesian posterior probabilities (BYPP). Partial results of this study, hyphomycetous
taxa are described and illustrated with its sexual morph include one new genus, 12 new species,
one new combination species and eight new records on new hosts and at new geographical
distributions. One new genus Triseptata (Latoruaceae) is introduced based on their unique
morphology and distinct phylogenetic lineages. Newly described species are Camposporium
thailandicum, Cladophialophora aquatica, Dictyocheirospora taiwanense, Dictyocheirospora
pandanicola,  Digitodesmium  chiangmaiense,  Helminthosporium  chiangraiense,
Mycoenterolobium aquadictyosporium, Pleurotheciella dimorphospora,
Pseudobactrodesmium  stilboideum,  Rhexoacrodictys  nigrospora,  Rostriconidium
cangshanense, Spegazzinia thailandica and Triseptata sexualis. New host or new geographical
distribution records of Dictyocheirospora aquadulcis, Dictyocheirospora rotunda,
Hermatomyces sphaericoides, Ernakulamia tanakae, Megacapitula villosa, Cladophialophora
abundans, Phaeoisaria aquatica, Rostriconidium pandanicola are provided. During the two

years’ project, Six papers were published in SCI journals and one further paper is in preparation.

Keywords: Diversity, Hyphomycetes, Phylogeny, Saprobe, Taxonomy



Executive Summary

The project of “Diversity and classification of Hyphomycetes in the tropics” has been
carried out in order to understand the diversity of hyphomycetes fungi in tropical lands. Since,
October 2018 to March 2020 of 16 months, the time has been spent on collection, fungal
identification, isolation the cultures, and molecular analysis. Hyphomycetous fungal specimens
were random collected on non-living plants particularly dead wood, bark, twigs from different
parts in Thailand i.e., eastern, northern and southern. Morphological examination and
identification of all hyphomycetous fungi were made for the collected specimens of the
superficial asexual morph structures. The ability to accurately identify fungi has advanced
significantly with the use of molecular data. The phylogenetic analyses were followed in order
to validate the taxonomic position of fungal species. Partial results of this study, we introduced
six new species have been published in the international journals of six publications by three
publications in Phytotaxa, two publications in Fungal Diversity and one publication in
Mycological Progress journal. Furthermore, six new species and eight new host or geographical

records are in manuscript preparation for publication.



Research content

Objectives

1. Exploring, identifying, describing and naming the poorly studied hyphomycete genera
Acrodictys, Dictyocheirospora, Dictyosporium, Digitodesmium, Kirschsteiniothelia,
Monodictys and Moromyces.

2. Provision of morphological illustration and taxonomy of hyphomycetes and to isolate
strains for conservation in the culture collections of MFLU and other.

3. Emphasis on their major morphological characters, molecular study of selected taxa in
order to establish their phylogeny, which will result in relatively high impact
publications. This will apply in particular to new taxa.

4. Contribution of knowledge of hyphomycetes occurring from different habitats in the

tropics.

Research methodology
Collection and isolation of fungi

During October 2018 to March 2020 of 16 months, the time has been spent on fungal
collection, morphological identification, culture isolation, deposition of the cultures and
molecular sequencing of genera Acrodictys, Dictyosporium, Digitodesmium, Monodictys and
Moromyces. Fresh specimens were collected from various sites throughout Thailand i.e.
northern (Chiang Rai, Chiang Mai, Phayao, Phrae, Lampang and Nan), northeastern
(Phitsanulok, Loei, Nong Bua Lamphu, Mukdahan and Nakhon Phanom) and southern (Surat
Thani, Nakhon Si Thammarat and Krabi). Morphological examination and identification were
carried out from the fresh specimens including their sexual morphs. One hundred eighty-five
(185) taxa were collected and morphologically examined, of these 100 taxa have been isolated
and cultured. Out of 80 culture isolations based on morphologically distinct species were
sequenced for phylogenetic identification (Table 1). The fungi were maintained in PDA and
MEA for further examination and extraction of DNA for molecular analysis. All fungal
materials have been isolated, cultured and deposited in MFLUCC, and dried permanent

herbarium specimens were deposited in MFLU (Table 2).



Table 1. Research output

Expected output Research indicates veart vear2
1-6 7-12 | 13-18 | 10-24

Taxonomy - Obtained 185 specimens v v v
- Isolated 100 taxa and obtained pure v v v 4
cultures v v v v
- Morphological describes
- Taxa identification

Molecular analysis | - DNA sequencing of 80 isolates v v v
- Phylogenetic analyses v v v
- Taxonomic classification

Knowledge - Six papers (as first author, v v v
corresponding author and co-authors)
were published or are in press in SCI
journals and further papers are in
preparation

Table 2. Summary of 185 hyphomycetous taxa from various forest sites in Thailand

No. ert el Scientific name Substrate Ecolo_gical Location
code habitat
1 LS03 Megacapitula villosa Dead wood Terrestrial Chanthaburi
2 BO1 Distoseptispora sp. Dead wood Terrestrial Chiang Rai
3 B02 Arthrinium sp. Dead wood Terrestrial Chiang Rai
4 B03 Torula camporesii Dead wood Terrestrial Chiang Rai
5 NRSO01 Monodictys sp. Dead wood Terrestrial | Nakhon Si Thammarat
6 NRS03 Hyphomycete sp. Dead wood Terrestrial | Nakhon Si Thammarat
7 | NRSO4 Rhytidhysteron tectonae Dead wood Terrestrial | Nakhon Si Thammarat
8 NRSO05 Hyphomycete sp. Dead wood Terrestrial | Nakhon Si Thammarat
9 S2-1 Hyphomycete sp. Dead wood Terrestrial | Nakhon Si Thammarat
10 | S2-2 Hyphomycete sp. Dead wood Terrestrial | Nakhon Si Thammarat
11 | S2-3 Hyphomycete sp. Dead wood Terrestrial | Nakhon Si Thammarat
12 | S4-4 Hyphomycete sp. Dead wood Terrestrial | Nakhon Si Thammarat
13 | CTU1-1 Zopfiella pilifera Dead wood Submerge Uttaradit
14 | CTUl10-1 Hyphomycete sp. Dead wood Submerge Uttaradit
15 | CTU9 Hyphomycete sp. Dead wood Submerge Uttaradit
16 CTU13 Hyphomycete sp. Dead wood Terrestrial Uttaradit
17 | LP1 Hyphomycete sp. Dead wood Terrestrial Lampang
18 RU04 Hyphomycete sp. Dead wood Submerge Chiang Mai
19 Takl Hyphomycete sp. Dead wood Submerge Tak
20 | TNO10 Hyphomycete sp. Dead wood Submerge Chiang Rai




21 | PSL13 Hyphomycete sp. Dead wood Terrestrial Phitsanulok
22 TNMO03-4 Sporochisma sp. Submerged wood Stream Southern
23 TNMLO05-S1-1 Sporochisma sp. Submerged wood Stream Southern
24 NO7(A)-S(PK)-1 | Canalisporium cf. caribense Submerged wood River Southern
25 TNMO03-3 Canalisporium sp. Submerged wood Stream Southern
26 SB-H6 Canalisporium sp. Submerged wood Stream Southern
27 | TNMO03-1 Helicomyces sp. Submerged wood |  Stream Southern
28 | TMO05-S1-1 Hyphomycete sp. Submerged wood Stream Southern
29 | SB-H5 Hyphomycete sp. Submerged wood Stream Chiang Mai
30 | SB-H4 Hyphomycete sp. Submerged wood Stream Chiang Mai
31 | SB-H1 Hyphomycete sp. Submerged wood Stream Chiang Mai
32 | SB-H2 Hyphomycete sp. Submerged wood Stream Chiang Mai
33 MC37 Hyphomycete sp. Submerged wood Stream Chiang Mai
34 MC32 Hyphomycete sp. Submerged wood Stream Chiang Mai
35 | MC26 Helicomyces sp. Submerged wood |  Stream Chiang Mai
36 | MC1 Hyphomycete sp. Submerged wood Stream Chiang Mai
37 | MC2 Hyphomycete sp. Submerged wood Stream Chiang Mai
38 | MC23 Hyphomycete sp. Submerged wood Stream Chiang Mai
39 | MC4 Hyphomycete sp. Submerged wood Stream Chiang Mai
40 | PSL 14-1 Hyphomycete sp. Dead wood Terrestrial Phitsanulok
41 | PSL 14-2 Hyphomycete sp. Dead wood Terrestrial Phitsanulok
42 | PSL 14-3 Hyphomycete sp. Dead wood Terrestrial Phitsanulok
43 | PSL 14-4 Hyphomycete sp. Dead wood Terrestrial Phitsanulok
44 | PSL 15-3 Hyphomycete sp. Dead wood Terrestrial Phitsanulok
45 | PSL 15-4 Hyphomycete sp. Dead wood Terrestrial Phitsanulok
46 | PAL Helicomyces sp. Dead wood Terrestrial Phrae

47 | PA2 Hyphomycete sp. Dead wood Terrestrial Phrae

49 PA3 Hyphomycete sp. Dead wood Terrestrial Phrae

50 | PA4 Hyphomycete sp. Dead wood Terrestrial Phrae

51 PAS5 Hyphomycete sp. Dead wood Terrestrial Phrae

52 | PAG Monotosporella sp. Dead wood Terrestrial Phrae

53 LP3 Hyphomycete sp. Dead wood Terrestrial Lampang
54 | LP4 Hyphomycete sp. Dead wood Terrestrial Lampang
55 | LP5 Hyphomycete sp. Dead wood Terrestrial Lampang
56 | PYLH Hyphomycete sp. Dead wood Terrestrial Payao
57 | PY2H Hyphomycete sp. Dead wood Terrestrial Payao
58 | PY3.H Hyphomycete sp. Dead wood Terrestrial Payao
59 | PY4H Hyphomycete sp. Dead wood Terrestrial Payao
60 | PY5.H Digitodesmium sp. Dead wood Terrestrial Payao
61 PY6.H Hyphomycete sp. Dead wood Terrestrial Payao
62 PY7.H Hyphomycete sp. Dead wood Terrestrial Payao
63 PY8.H Hyphomycete sp. Dead wood Terrestrial Payao
64 PY9.H Hyphomycete sp. Dead wood Terrestrial Payao
65 PY10.H Hyphomycete sp. Dead wood Terrestrial Payao
66 PY11.H Hyphomycete sp. Dead wood Terrestrial Payao
67 | PY12H Hyphomycete sp. Dead wood Terrestrial Payao




68 PY13.H Hyphomycete sp. Dead wood Terrestrial Payao
69 PY14.H Hyphomycete sp. Dead wood Terrestrial Payao
70 | PL1 Hyphomycete sp. Dead wood Terrestrial Lampang
71 | PL2 Hyphomycete sp. Dead wood Terrestrial Lampang
72 | PL3 Hyphomycete sp. Dead wood Terrestrial Lampang
73 | Phl Hyphomycete sp. Dead wood Terrestrial Phrae
74 | BO1.B Hyphomycete sp. Dead wood Terrestrial Chiang Rai
75 | B0O2.B Hyphomycete sp. Dead wood Terrestrial Chiang Rai
76 | BO3.B Hyphomycete sp. Dead wood Terrestrial Chiang Rai
77 B04.B Hyphomycete sp. Dead wood Terrestrial Chiang Rai
78 | DL1 Petriella sp. Dead wood Terrestrial Chiang Rai
79 | PR1 Hyphomycete sp. Dead wood Terrestrial Phrae
80 | PR2 Hyphomycete sp. Dead wood Terrestrial Phrae
81 | PR3 Hyphomycete sp. Dead wood Terrestrial Phrae
82 | PR4 Hyphomycete sp. Dead wood Terrestrial Phrae
83 | PR5 Hyphomycete sp. Dead wood Terrestrial Phrae
84 | PR6 Hyphomycete sp. Dead wood Terrestrial Phrae
85 | PR7 Hyphomycete sp. Dead wood Terrestrial Phrae
86 | PR8 Hyphomycete sp. Dead wood Terrestrial Phrae
87 | PR9 Hyphomycete sp. Dead wood Terrestrial Phrae
88 | PR10 Hyphomycete sp. Dead wood Terrestrial Phrae
89 | PR11 Hyphomycete sp. Dead wood Terrestrial Phrae
90 | PR12 Hyphomycete sp. Dead wood Terrestrial Phrae
91 | PR14 Hyphomycete sp. Dead wood Terrestrial Phrae
92 | DL2 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
93 | DL3 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
94 | DL4 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
95 DL5 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
96 DL8 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
97 | CRR1 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
98 | CRR2 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
99 | CRB1 Helminthosporium chiangraiense Dead wood Terrestrial Chiang Rai
100 | CRB2 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
101 | PL4 Hyphomycete sp. Dead wood Terrestrial Lampang
102 | PL5 Hyphomycete sp. Dead wood Terrestrial Lampang
103 | PL6 Hyphomycete sp. Dead wood Terrestrial Lampang
104 | PLY Hyphomycete sp. Dead wood Terrestrial Lampang
105 | CMM1 Podosporium sp. Dead wood Terrestrial Chiang Mai
106 | CMM3 Hyphomycete sp. Dead wood Terrestrial Chiang Mai
107 | CMM4 Hyphomycete sp. Dead wood Terrestrial Chiang Mai
108 | DL10 Hyphomycete sp. Dead wood Terrestrial Chiang Rai
109 | CHM1 Canalisporium sp. Dead wood Terrestrial Chiang Mai
110 | CHM2 Berkleasmium sp. Dead wood Terrestrial Chiang Mai
111 | CBM3 Hyphomycete sp. Dead wood Terrestrial Chiang Mai
112 | CBM5 Hyphomycete sp. Dead wood Terrestrial Chiang Mai
113 | DL12 Hyphomycete sp. Dead wood Terrestrial Chiang Rai




114 | LSPO1 Hermatomyces sphaericoides Dead wood Terrestrial Phetchabun

115 | LSP02 Ernakulamia tanakae Dead wood Terrestrial Phetchabun

116 | LSPO3 Rhexoacrodictys nigrospora Dead wood Terrestrial Phetchabun

117 | NKTO01 Hyphomycete sp. Dead wood Terrestrial Phitsanulok

118 | NKTO02 Hyphomycete sp. Dead wood Terrestrial Phitsanulok

119 | WNAO1 Hyphomycete sp. Dead wood Terrestrial Phitsanulok

120 | WNAO02 Hyphomycete sp. Dead wood Terrestrial Phitsanulok

121 | WNAO3 Spegazzinia thailandica Dead wood Terrestrial Phitsanulok

122 | WNAO04 Hyphomycete sp. Dead wood Terrestrial Phitsanulok

123 | DPC1 Hyphomycete sp. Dead wood Terrestrial Chiang Rai

124 | DPC2 Hyphomycete sp. Dead wood Terrestrial Chiang Rai

125 | DPC3 Hyphomycete sp. Dead wood Terrestrial Chiang Rai

126 | BMC1 Hyphomycete sp. Dead wood Terrestrial Chiang Rai

127 | BMC2 Hyphomycete sp. Dead wood Terrestrial Chiang Rai

128 | BMC3 Hyphomycete sp. Dead wood Terrestrial Chiang Rai

129 | ISAN17 Qﬂqﬂcﬁf.”c?;@'p(’fﬁ.ﬂr% Submergedwood |  River Phitsanulok

130 | FWHY?2 Fuscosporella sp. Submerged wood | Stream Phuket

131 | FWHY1 Pseudoxylomyces elegans Submerged wood | Stream Phuket

132 | SBHY1 Monodictys sp. Submerged wood |  Stream Phuket

133 | ISANO1 Hyphomycete sp. 1 Submerged wood River Phitsanulok

134 | ISANO7 Trichoderma sp. Submerged wood River Phitsanulok

135 | ISAN15 Ellisembia sp. Submerged wood River Phitsanulok

136 | MCF73 Phaeoisaria sp. Submerged wood |  Stream Phuket

137 | WFW67 Hyphomycete sp. Submerged wood Stream Nakhon Si Thammarat
138 | WF11 Eurotiales sp. Submerged wood | Stream Chiang Mai

139 | WFWO01 Hyphomycete sp. Submerged wood Stream Nakhon Si Thammarat
140 | WFWO05 Hyphomycete sp. Submerged wood Stream Nakhon Si Thammarat
141 | WFWO06 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
142 | WFWO08 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
143 | WFWO09 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
144 | WEW10 Helicomyces sp. Submerged wood Stream Nakhon Si Thammarat
145 | WFW11 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
146 | WFW12 Xylomyces sp. Submerged wood | Stream | Nakhon Si Thammarat
147 | WFW13 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
148 | WEW16 Ellisembia sp. Submerged wood Stream Nakhon Si Thammarat
149 | WFW17 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
150 | WFW20 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
151 | WFW22 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
152 | WFW23 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
153 | WFW25 Hyphomycete sp. Submerged wood |  Stream | Nakhon Si Thammarat
154 | WFW35 Hyphomycete sp. Submerged wood | Stream | Nakhon Si Thammarat
155 | WFw41 Hyphomycete sp. Submerged wood | Stream Phuket

156 | WFW43 Xylomyces sp. Submerged wood | Stream Phuket

157 | WFW44 Hyphomycete sp. Submerged wood |  Stream Phuket

158 | WFW45 Canalisporium sp. Submerged wood |  Stream Phuket

159 | WFW46 Hyphomycete sp. Submerged wood |  Stream Phuket




160 | WFWA49 Hyphomycete sp. Submerged wood | Stream Phuket
161 | WFW51 Hyphomycete sp. Submerged wood | Stream Phuket
162 | WFW54 Hyphomycete sp. Submerged wood | Stream Phuket
163 | WFW58 Hyphomycete sp. Submerged wood |  Stream Phuket
164 | WFW60 Dictyochaeta sp. Submerged wood |  Stream Phuket
165 | WFW69 Fuscosporella sp. Submerged wood |  Stream Phuket
166 | WFW75 Fuscosporella sp. Submerged wood |  Stream Phuket
167 | WFW57 Hyphomycete sp. Submerged wood |  Stream Phuket
168 | WF-HEL Helicomyces sp. Submerged wood |  Stream Chiang Mai
169 | WF65 Helicomyces sp. Submerged wood | Stream Chiang Mai
170 | WF64 Helicomyces sp. Submerged wood | Stream Chiang Mai
171 | WF65 Fuscosporella sp. Submerged wood | Stream Chiang Mai
172 | WF62 Hyphomycete sp. Submerged wood | Stream Chiang Mai
173 | WF61 Hyphomycete sp. Submerged wood | Stream Chiang Mai
174 | WF58 Hyphomycete sp. Submerged wood |  Stream Chiang Mai
175 | TFW1 Hyphomycete sp. Submerged wood |  Stream Phuket
176 | TFW2 Canalisporium sp. Submerged wood |  Stream Phuket
177 | MRCO1 Hyphomycete sp. Submerged wood Pond Chiang Mai
178 | MRC02 Hyphomycete sp. Submerged wood Pond Chiang Mai
179 | MRCO7 Hyphomycete sp. Submerged wood Pond Chiang Mai
180 | MRC10 Hyphomycete sp. Submerged wood Pond Chiang Mai
181 | MRC11 Xylomyces sp. Submerged wood Pond Chiang Mai
182 | MRC16 Hyphomycete sp. Submerged wood Pond Chiang Mai
183 | MRC18 Hyphomycete sp. Submerged wood Pond Chiang Mai
184 | MRC22 Hyphomycete sp. Submerged wood Pond Chiang Mai
185 | MRC26 Hyphomycete sp. Submerged wood Pond Chiang Mai

Molecular analysis
DNA extraction, PCR amplification, and sequencing

Fungal mycelia from pure cultures grown in MEA for 30 days were scraped using
sterilized scalpel and kept in a 1.5 mL microcentrifuge tube. Genomic DNA was extracted
using the Biospin Fungus Genomic DNA Extraction kit (BioFlux®, China) following the
manufacturer’s protocol. Polymerase chain reaction (PCR) was used to amplify five genes: the
large subunit (28SrDNA), small subunit (18SrDNA), internal transcribed spacers (ITS1-5.8S-
ITS2) translation elongation factor 1-alpha (TEF1-o) and DNA-dependent RNA polymerase |1
second largest subunit (RPB2). The 28SrDNA was amplified using the primers LROR and LR5
(Vilgalys and Hester, 1990) while 18SrDNA was amplified using the primers NS1 and NS4
(White et al. 1990). For ITS, primers ITS5 and ITS4 were used (White et al. 1990). The TEF1-
a was amplified using primers EF1-983F and EF1-2218R (Rehner and Buckley 2005) while
RPB2 was amplified using primers fRPB2-5F/fRPB2-7cR (Liu et al. 1999). Polymerase chain

reaction was performed in a volume of 25 pl, which contained 12.5 pl of 2x Power Taq PCR



MasterMix (Bioteke Co., China), 1 pl of each primer (10 uM), 1 pl genomic DNA, and 9.5 pl
deionized water. The PCR thermal cycle program for LSU, SSU and TEF1-o amplification
were as follows: initial denaturing step of 94 °C for 3 min, followed by 40 cycles of
denaturation at 94 °C for 45 seconds, annealing at 56 °C for 50 seconds, elongation at 72 °C
for 1 min, and final extension at 72 °C for 10 min. The PCR thermal cycle program for the
RPB2 include initial denaturing step of 95 °C for 5 min, followed by 40 cycles of denaturation
at 95 °C for 1 min, annealing at 52 °C for 2 min, elongation at 72 °C for 90 seconds, and final
extension at 72 °C for 10 min. Agarose gel electrophoresis was done to confirm the presence
of amplicons at the expected molecular weight. PCR products were purified and sequenced
with the primers mentioned above at a commercial sequencing provider (BGI, Ltd., Shenzhen,
China). A BLAST search of the newly generated sequences was carried out to exclude
contamination and to search for related taxa in GenBank database

(www.ncbi.nlm.nih.gov/blast/).

Phylogenetic analysis

Original sequences will be checked using BioEdit version 7.0.5.3. The homogenous sequences
will obtain by BLAST searches from GenBank. Alignments for each locus will be done in
MAFFT v7 online version and manually verified in BioEdit. Bayesian inference (Bl),
maximum parsimony (MP) and maximum likelihood (ML) will be used in this study for
phylogenetic analyses. For Bayesian inference analysis, the best model of evolution will be
determined. Bayesian inference analysis will be done with MrBayes v 3.2.6. Maximum
parsimony analysis will be performed in PAUP*4.0b10. Maximum likelihood analysis will be
performed in CIPRES web portal. Phylogenetic trees will be drawn with TreeView 1.6.6 or
FigTree v1.4.3.

All new sequences were assembled based on the closest matches from the BLAST
search results and from recently published. Sequences generated from the three genes were
analyzed along with other sequences retrieved from GenBank. Sequence datasets, one for each
gene, were aligned with MAFFT v. 7 using the web server
(http://mafft.cbrc.jp/alignment/server; Katoh et al. 2019). Alignment was further refined
manually using BioEdit v.7.0.9.0 (Hall 1999). The online tool “ALTER” (Glez-Pefia et al.
2010) was used to convert the alignment file to Phylip format. Phylogenetic analysis of
individual and combined gene data was performed using maximum likelihood (ML) and
Bayesian inference (Bl). Maximum-parsimony [MP] analyses were performed using the

heuristic search option with 1000 random taxa addition and tree bisection and reconnection



(TBR) as the branch-swapping algorithm n PAUP in CIPRES web portal (Swofford 2002,
Miller et al. 2010). All characters were unordered and of equal weight and gaps were treated
as missing data. Maxtrees were unlimited, branches of zero length were collapsed and all
multiple, equally parsimonious trees were saved. Clade stability was assessed using a bootstrap
(BS) analysis with 1000 replicates, each with ten replicates of random stepwise addition of taxa
(Hillis and Bull 1993). Descriptive tree statistics for parsimony (tree length [TL], consistency
index [CI], retention index [RI], relative consistency index [RC], and homoplasy index [HI])
were calculated for trees generated under different optimality criteria.

Maximum likelihood analysis was performed using RAXML v. 8 software on the
CIPRES web portal (Stamatakis 2006; Stamatakis et al. 2008, 2014)
(http://lwww.phylo.org/portal2/; Miller et al. 2010). The GTR+GAMMA model of nucleotide
evolution was used. RAXML rapid bootstrapping of 1000 replicates was performed. Bayesian
inference analysis was performed using MrBayes v. 3.2.6 on XSEDE at the CIPRES webportal
(Ronquist and Huelsenbeck 2003), using the parameter setting of 2 parallel runs, 4 chains, run
for 4000000 generations at which point the standard deviation of split frequencies was below
0.01. Trees were sampled every 1,000 generations and all other parameters were left as default.

Newly generated sequences were deposited in GenBank

Phylogenetic analysis and identification of hyphomycetous fungi

The new sequences conducted in this study were blasted to check for related taxa in
GenBank database (www.ncbi.nlm.nih.gov/blast/). Hyphomycetous taxa from different
families and orders were included in the analyses. Sequences were aligned using MAFFT and
alignments were visually checked and manually improved. Phylogenetic analyses were
performed by using PAUP v. 4.0b10 for maximum-parsimony (MP), CIPRES web portal for
maximum likelihood (ML) via RAXML and Bayesian (BYPP) analyses. Trees rooted to
appropriate outgroup taxa. Phylogenetic trees of some hyphomycetous taxa were illustrated

and resulted here.

Results of phylogenetic analyses and morphological identifications of hyphomycetes fungi
A part of hyphomycetous taxa from the 185 collections, 100 isolations and 21 species

epithets based on are given below in Figures 1-38.
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Figure 1. Phylogram generated from maximum likelihood analysis based on combined ITS
and LSU sequences data in Dictyosporiaceae. Related sequences are taken from Boonmee et
al. (2016) and Wang et al. (2016). Fifty-three strains are included in the combined analyses
which comprise 1405 characters (553 characters for ITS, 852 characters for LSU) after
alignment. Letendraea helminthicola (7-3) (Montagnulaceae, Pleosporales) is used as the
outgroup taxon. Single gene analyses are carried out and the topology of each tree had clade
stability. Tree topology of the maximum likelihood analysis is similar to the Bayesian analysis
and the maximum parsimony analysis. The best RAXML tree with a final likelihood value of —
8736.227244 is presented. The matrix had 523 distinct alignment patterns, with 18.97%
undetermined characters or gaps. Estimated base frequencies were as follows: A =0.241508,
C=0.237486, G=0.270256, T =0.250751; substitution rates AC =2.173342, AG =3.473225,
AT =3.246966, CG=0.531302, CT=36.318285, GT =1.000000; gamma distribution shape
parameter a=0.567927. Maximum parsimony analysis of 981 constant characters and 292
informative characters resulted in two equally most parsimonious trees of 1392 steps
(CI=0.486, RI=0.744 RC=0.361, HI=0.514). Bootstrap values for maximum likelihood
(ML) and maximum parsimony (MP) equal to or greater than 60 are placed above and below

the branches respectively. Branches with Bayesian posterior probabilities (BYPP) equal or



greater than 0.95 are in bold. The ex-type strains are in bold and black. The newly generated

sequences are indicated in bold and blue.

Dictyocheirospora M.J. D'souza, Boonmee & K.D. Hyde
Dictyocheirospora aquadulcis Sorvongxay, S. Boonmee & K.D Hyde, Figure 2

Index Fungorum number: IF556308; Facesoffungi number: FOF05963

Etymology: From the Latin aquadulcis (aqua = water and dulcis = sweet, in reference
to its freshwater habitat.

Holotype: MFLU 18-1088

Saprobic on decaying, submerged wood in freshwater. Sexual morph: Undetermined.
Asexual morph: Hyphomycetous. Colonies on natural substrate, superficial, scattered.
Mycelium immersed, branched, septate, pale brown, smooth-walled. Conidiomata 117-412
pm diam., slightly, pulvinate, dark brown. Conidiophores micronematous, undifferentiated
from vegetative hyphae. Conidiogenous cells, holoblastic, integrated, terminal, pale brown.
Conidia 60—80 um x 17-29 um, solitary, cheiroid, ellipsoid to cylindrical, rounded at the apex,
consisting of 7 rows of cells, with each row composed of 11-14 cells, with rows digitate,
cylindrical, inwardly curved at apex, arising from a basal cell, euseptate, slightly constricted at
septa, brown, smooth-walled.

Culture characteristics: Conidia germinated on WA within 24 h. Colonies on MEA
reaching 0.2-0.5 cm diam., in 5 days at 25 °C, with wavy margins, initial white and later
becoming gray.

Material examined: THAILAND, Pha Yao Province, on decaying wood, in flowing
freshwater stream, 11 September 2017, Saranyaphat Boonmee (PK12), (MFLU 18-1088,
holotype), ex-type living culture (MFLUCC 17-2571).



Figure 2. Dictyocheirospora aquadulcis (MFLU 18-1088, holotype).

Dictyocheirospora rotunda M.J. D’souza, Bhat & K.D. Hyde, Figure 3

Facesoffungi number: FoF05063;

Saprobic on dead wood. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Conidiomata punctiform, sporodochial, velvety, brown to dark brown.
Mycelium superficial, with brown, smooth, septate, branched hyphae. Conidiophores
micronematous, pale brown. Conidiogenous cells 5-8 x 6-9 um, holoblastic, integrated,
terminal, pale brown, smooth-walled. Conidia 16-29 x47—62 um, solitary, monoblastic,
acrogenous, cheiroid, pale brown to brown, consisting of 6-8 rows of cells, rows digitate,



cylindrical, inwardly curved at the tip, arising from a basal cell, each arm composed of 7-9-
septated, constricted at septa.

Culture characteristics: Ascospores germinating on PDA (potato dextrose agar) within
1 week at 23 °C. Sporulation after 30 days, colony 1.5 cm diam. Initially, orange from above
and reverse, becoming brown, with concentric zonation, with irregular form of margin,
filamentous mycelium, with rough surface and raised elevation.

Material examined: CHINA, Yunnan Province, Kunming, Songhuaba Lake, on dead
wood, 3 September 2017, S.K. Huang (KUN-HKAS 99571, new geographical record), living
culture (KUMCC 18-0014).

Figure 3. Dictyocheirospora rotunda (HKAS 99571, new geographical record).

Dictyocheirospora taiwanense Tennakoon, C.H. Kuo & K.D. Hyde, Figure 4
Index Fungorum number: IF556309; Facesoffungi number: FoF05964

Etymology: Named after Taiwan, where this fungus was collected.



Holotype: MFLU 18-0070

Saprobic on decaying wood of Macaranga tanarius (L.) Mill.Arg. Sexual morph:
Undetermined. Asexual morph: Hyphomycetous. Conidiomata punctiform, sporodochial, 110—
230 um diam., velvety, dark brown to black. Conidiophores micronematous, pale brown,
smooth, thin-walled. Conidiogenous cells holoblastic, cylindrical. Conidia (72-)74-84(—
86) x 16-20(-24) um, solitary, brown, ellipsoid to cylindrical, rounded at the apex, cheiroid,
not complanate, consisting of 5 rows of cells, rows cylindrical, arising from a basal cell, each
composed of 10-13 cells, constricted at septa, without appendages.

Culture characteristics: Conidia germinating on water agar within 24 h, germ tubes
appearing from the basal cells of the conidium. Colonies on PDA covering 3 cm diam., in 3
weeks at 27 °C, at first white, colony from above: light orange to yellowish at the margin,
yellowish to white at the centre; reverse, orange to yellowish at the margin, orange at the centre;
mycelium yellowish to white with tufting; not producing pigments in PDA.

Material examined: TAIWAN, Chiayi, Shihnong Forest Area, decaying wood of
Macaranga tanarius (L.) Mull.Arg. (Euphobiaceae), 25 June 2017, D.S. Tennakoon, DTW013
(MFLU 18-0070, holotype), ex-type living culture (MFLUCC 17-2654).
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Figure 4. Dictyocheirospora taiwanense (MFLU 18-0070, holotype).



Digitodesmium Corda, Weitenweber’s Beitr.
Digitodesmium chiangmaiense Q.J. Shang & K.D. Hyde, Figure 5

Indexfungroum number: IF556220; Facesoffungi number: FoF05098

Etymology: Names reflects the province in Thailand, from where the holotype was
collected.

Holotype KUN-HKAS 102163

Saprobic on decaying wood submerged in stream. Sexual morph: Undetermined.
Asexual morph: Hyphomycetous. Colonies punctiform, sporodochial, scattered, dark brown to
black, glistening. Conidiophores micronematous, hyaline to pale brown, unbranched, thin-
walled, smooth. Conidiogenous cells monoblastic, integrated, terminal, determinate, hyaline to
pale brown, smooth. Conidia acrogenous, solitary, cheiroid, smooth-walled, complanate,
brown to dark brown, consisting of three arms closely compact with side arms higher than
middle arms, (24-)33-42(—44) x (13-)15-18(-21) wm, 5-7-euseptate in each arm, without
appendages attached at the two outer arms, arms (20-)27-37(-38) x (4-)4—7(-8) um, not
discrete, unbranched, cylindrical.

Culture characteristics: Conidia germinating on PDA within 24 h. Germ tubes
produced from the basal cell. Colonies on PDA reaching 3-5 mm diam. after 7 days at room
temperature, colonies circular, with fluffy, dense, white mycelium in the middle and sparse
mycelium in the outer ring on the surface with irregular brown margin; in reverse, brown in
the middle and pale yellow to brown at the margin.

Material examined: THAILAND, Chiang Mai Province, Mae Taeng District,
Mushroom Research Center, on dead wood, 27 January 2017, Qiuju Shang, M7P4-17 (KUN-
HKAS 102163, holotype), ex-type living culture (MFLUCC, ICMP).



Figure 5. Digitodesmium chiangmaiense (KUN-HKAS 102163, holotype).
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Figure 6. Phylogenetic tree generated from maximum likelihood (ML) analysis based on

combined LSU, ITS and TEF1-o sequence data for the species from Melanommataceae.
Periconia igniaria (CBS 379.86 and CBS 845.96) are used as the outgroup taxa. The dataset
comprised 2694 characters after alignment including gaps (LSU = 1245 bp; ITS = 537 bp,
TEF1-a=912 bp and RPB2 = 1006 bp). The RAXML analysis of the combined dataset yielded
a best scoring tree with a final ML optimization likelihood value of -14912.416315. The matrix
had 871 distinct alignment patterns, with 36.52% undetermined characters or gaps. Estimated
base frequencies were as follows: A =0.239281, C = 0.249660, G = 0.270492, T = 0.240568;
substitution rates AC = 1.684833, AG = 3.636355, AT = 2.551537, CG = 0.785971, CT =
9.189334, GT = 1.000000; gamma distribution shape parameter oo = 0.180969. Support values



for maximum likelihood (MLBS) above than 75% and Bayesian posterior probabilities (BYPP)
greater than 0.95 are given at the nodes. Ex-type strains are in black bold and newly generated

sequences are indicated in blue

Dictyosporium Corda
Dictyosporium pandanicola Tibpromma & K.D. Hyde, Figure 7

Index Fungorum number: I1F554481, Facesoffungi number: FOF04491

Saprobic on submerged decaying wood. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colonies, punctiform, sporodochial, scattered, dark brown to black,
glistening. Mycelium mostly immersed, composed of smooth, septate, branched, hyaline to pale
brown hyphae. Conidiomata sporodochia on the natural substrate in small groups, dark brown.
Conidiophores 10-20 x 2.5-3 um, micronematous, mononematous, cylindrical, subhyaline to
pale brown, septate, smooth, sometimes reduced to conidiogenous cell. Conidiogenous cells
holoblastic, integrated, indeterminate, subhyaline to pale brown. Conidia 40-48 x 20-25,
solitary, oval to ellipsoid, cheiroid, smooth-walled, consisting of 5-6 arms, 9-13-euseptate in
each arm, with a basal connecting cell, yellow—brown to brown with age, sometimes with a
hyaline, globose, apical appendage.

Culture characters: Conidia germinated on PDA within 24 hours. Colonies on PDA
reaching 2.5-3.5 cm diam., after 4 weeks at room temperature, colonies irregular, medium
dense, white to yellow in top view. In reverse, yellow in the middle and white at the margin.

Material examined: THAILAND, Surat Thani Province, Sai Daeng, on decaying wood
submerged in a small river, 2 October 2017, Z.L. Luo, B77 (MFLU 20-0425, new record),
living culture (MFLUCC 18-0331).



Figure 7. Dictyosporium pandanicola (MFLU 20-0425, new record).



Latoruaceae Crous

100/1.00) Polyschema larviformis CBS 463.88

Polyschema larviformis ILLS00171087

99/1.00 Polyschema sclerotigenum UTHSC DI14-305

Polyschema terricola CBS 301.65

Polyschema congolensis CBS 542.73

92/1.00! Matsushimamyces bohaniensis CBEC001 Latoruaceae
Matsushimamyces venustum CBS 140212

Latorua grootfonteinensis CBS 369.72

Latorua caligans CBS 576.65

99/1.00 Pseudoasteromassaria fagi HHUF 30472
Pseudoasteromassaria spadicea MFLUCC 15-0973
Triseptata sexualis MFLUCC 11-0002

Longipedicellata apiro
100/1 .00| Longipedicellata aptro
Longipedicellata aptr

I — Pseudoxylomyces elegans KT

98/1.0 Morosphaeria ramunculicola BCC 18405

Massarina velataspora BCC 17058 Morosphaeriaceae
Helicascus nypae BCC 36752

100/1.00r Sulcatispora acerina KT 2982
P91 Sulcatispora berchemiae KT 1607
Neobambusicola strelitziae C]
64/ Massarina eburnea CBS 473.64
Massarina cisti CBS 266.62
Byssothecium circinans CBS 675.92
Neottiosporina paspali CBS 331.37
100/1.00) Neokalmusia brevispora KT 2313
99/1.00[ 1 Neokalmusia brevispora KT 1466
Bimuria novae-zelandiae CBS
Letendraea helminthicola CBS 834.85
Montagnula opulenta CBS 168.34

Massarinaceae

Pseudochaetosphaeronema pandanicola MFLUCC 16-0272

79/0.99 Pseudochaetosphaeronema ginkgonis SYP-F-7195
1 00| Pseudochaetosphaeronema larense CBS 640.73
61/0.97. Pseudochaetosphaeronema larense CBS 639.94 Macrodiplodiopsidaceae
98/1.00 Macrodiplodiopsis desmazieri CBS 123811
96/1.00 Macrodiplodiopsis desmazieri CBS 123812

55/0.98 Splanchnonema platani CBS 222.37
100/1.00 Falciformispora senega
Falciformispora se
Falciformispora tom,

Trematosphaeria grisec
Trematosphaeria grisea CI

Tingoldiago graminicola KH 155 Lentitheciaceae
Lentithecium aquaticum CBS 123099

100/1.001 Berkleasmium micronesicum
100/1.00| E Berldeasmium nigroapical
Bahusandhika indica GUF

Dothidea insculpta CBS 189.58

Outgroup

0.1

Figure 8. Phylogram obtained from RAXML based on analysis of a combined dataset of LSU,
ITS and SSU sequence data. Bootstrap values for RAXML > 55% BS and BYPP > 0.95 are
given on the branches. The tree is rooted to Dothidea insculpta CBS 189.58 (Dothideaceae,

Dothideales). The type species of each genus are in bold and new taxa in blue.



Triseptata Boonmee & Phookamsak

Index Fungorum number: IF557185, Facesoffungi number: FOF07229

Etymology: The generic epithet refers to consistent 3-septate ascospores.

Type species: Triseptata sexualis Boonmee & Phookamsak

Saprobic on dried branches of an unidentified plant. Sexual morph: Ascostromata
immersed to slightly erumpent, visible as black spots, single or clustered, scattered or
gregarious, uni- to multi-locular, globose to subglobose, with or without basal stroma, dark
brown, obscure ostiole. Peridium composing several layers of textura angularis, with
compressed of dark brown cells. Hamathecium comprising cylindrical, branched, septate,
anastomosed, hyaline pseudoparaphyses. Asci 8-spored, bitunicate, fissitunicate, cylindrical-
clavate, sessile, apically rounded. Ascospores 1-2-seriate, partially overlapping, ellipsoid-
fusiform, straight or slightly curved, regularly 3—septate, darkened and constricted at the septa,
the second cell from the top slightly wider than the others, asymmetrical ends, light brown to
brown, smooth-walled. Asexual morph: Hyphomycetous conidia-like structures in culture.
Conidiophores and conidiogenous cells absent. Conidia superficial, globose to subglobose,

multiseptate, brown to dark brown, smooth-walled.

Triseptata sexualis Boonmee & Phookamsak, Figures 9, 10

Index Fungorum number: IF557184, Facesoffungi number: FoF 07230

Etymology: The specific epithet “sexualis” referring to sexual morph.

Holotype: MFLU 11-0002

Saprobic on dried branches of an unidentified plant. Sexual morph: Ascostromata (108—
)148—-157 pwm high x (120-)157-198 um diam., immersed to slightly erumpent, visible as black
spots, single or clustered, scattered or gregarious, uni- to multi-locular, globose to subglobose,
with or without basal stroma, dark brown, obscure ostiole. Peridium 16-26 pum wide,
composing several layers of textura angularis, with compressed of dark brown cells.
Hamathecium comprising 1.5-2 um wide, cylindrical, branched, septate, anastomosed, hyaline
pseudoparaphyses. Asci 43-60 x 7-9 um, 8-spored, bitunicate, fissitunicate, cylindrical-
clavate, sessile, apically rounded. Ascospores 11.5-15 x 4-5 pm, 1-2-seriate, partially
overlapping, ellipsoid-fusiform, straight or slightly curved, regularly 3—septate, darkened and
constricted at the septa, the second cell from the top slightly wider than the others,
asymmetrical ends, light brown to brown, smooth-walled. Asexual morph: Hyphomycetous

conidia-like structures in culture. Conidiophores and conidiogenous cells absent. Conidia (12—



)16-23 um diam., superficial, globose to subglobose, multiseptate, brown to dark brown,
smooth-walled.

Culture characteristics: Conidia germinating on WA within 12 hrs. Colonies growing
on malt extract agar (MEA), reaching 18 mm in 2 weeks at 28°C, effuse, dentate and lobate
edges, darkly brown. Mycelium superficial and partly immersed, branched, septate, pale brown
to brown, smooth-walled, chlamydospores produced in culture and induced with plant tissues
within 90 days.

Material examined: THAILAND, Chiang Mai, Jom Thong, elev. 800-1000 msl.,
N18031’E 98029°, on dead branches of an unidentified plant, 16 November 2010, R.
Phookamsak, ITNO4 (MFLU 11-0002, holotype); ex-type living culture, MFLUCC 11-0002 =
BBC 52152.

Figure 9. Triseptata sexualis (MFLU 11-0002, holotype).



Figure 10. Triseptata sexualis (MFLUCC 11-0002, ex-type).
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Figure 11. Phylogenetic tree based on RAXML analyses of combined LSU, SSU, ITS, TEF1-
a and RPB2 sequence data. Bootstrap support values for maximum likelihood (ML) and
maximum parsimony (MP) higher than 50% and Bayesian posterior probabilities (PP) greater
than 0.95 are indicated above the nodes as MP/ ML/ PP. The new isolates are represented in
blue. The tree is rooted to Lophiostoma arundinis (CBS 621.86) and L. crenatum (CBS 629.86)
(Lophiostomataceae). Bar = 0.05 estimated number of nucleotide substitutions per site per

branch.



Mycoenterolobium Goos
Mycoenterolobium aquadictyosporium M.S. Calabon, Boonmee, E.B.G. Jones & K.D. Hyde,
Figures 12, 13

MycoBank number: MB835668; Facesoffungi number: FoF 08423

Etymology: referring to the aquatic habitat and shape of the conidia

Saprobic on decaying wood submerged in freshwater habitat. Sexual morph:
Undetermined. Asexual morph: Hyphomycetous, on natural substrate, colonies effuse, black,
shiny, uniformly spread, mycelium immersed. Conidiophores 7-22 x 2—8 pum, micronematous,
inconspicuous, short or absent. Conidiogenous cells mono-blastic, integrated, terminal,
determinate, oval to irregularly shaped. Conidia at immature 19-52 x 138-141 um, at mature
45-92 x 43-104 pum, and 10-30 pum thick, acrogenous, solitary, dictyosporous, strongly flat-
tened, fan shaped at maturity, composed of 15-25 rows of cells radiating from single cell at the
point of attachment, dark brown, smooth-walled.

Culture characteristics: Conidia germinating on MEA within 24 h and germ tubes
produce from the basal part of the conidia. On MEA, colony circular with entire margin,
reaching 10-15 mm in 25 days at 25°C, dark brown to greyish brown from the above, dark
brown to black from below, surface smooth, opaque, dry, raised to becoming umbonate in old
cultures, with dense mycelia. Sporulation in culture after 2 weeks of incubation.

Material examined: THAILAND, Phitsanulok Province, Wang Thong District, Kaeng
Sopha waterfall stream, on submerged wood, 25 July 2019, S. Boonmee, PSL/WT-17 (MFLU
20-0043, holotype), ex-type living culture MFLUCC 19-0288.
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Figure 12. Mycoenterolobium aquadictyosporium (MFLUCC 19-0288, holotype



Figure 13. Mycoenterolobium aquadictyosporium (MFLUCC 19-0288, ex-type).
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Figure 14. Phylogram generated from the best scoring of the RAXML tree based on combined
LSU, ITS and TEF1-a sequence dataset of Spegazzinia taxa. Twenty-three strains are included
in the combined analyses which comprise a total of 2412 characters. Verrucoconiothyrium
nitidae (CPC1532 and CPC25373) are selected as the outgroup taxa. The best RAXML tree
with a final likelihood value of -6489.146269 is presented. RAXML analysis yielded 466
distinct alignment patterns and 43.56% of undetermined characters or gaps. Estimated base
frequencies were as follows: A =0.227514, C =0.273092, G = 0.282565, T = 0.216829, with
substitution rates AC = 1.859657, AG = 2.236600, AT = 2.355976, CG = 0.905759, CT =
8.747615, GT = 1.000000; gamma distribution shape parameter alpha = 0.145599. Bootstrap



support values for maximum likelihood (MLBS, left) equal to or greater than 70% is given
above or below the nodes. Bayesian posterior probabilities (BYPP, right) equal to or greater
than 0.95 are given above the nodes. Ex-type strains are in black bold and newly generated

sequences are indicated in blue.

Spegazzinia Sacc.
Spegazzinia thailandica Boonmee, Huanraluek & K.D. Hyde, Figure 15

Index Fungorum number: IFxxxxx, Facesoffungi number: FoF09189

Etymology: Referring to the distribution in Thailand.

Holotype: MFLU XX-XXXX

Saprobic on decaying wood. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colonies punctiform, effuse, scattered, dark brown to black on natural wood
substrate. Mycelium slight raised on host surface, branched, septate, hyaline to pale brown.
Conidiophores micronematous, mononematous, slight erect, flexuous, simple, unbranched,
intercalarily, pale brown. Conidiogenous cells indiscrete, indeterminate, terminal. Conidia 14—
17 diam. um, holoblastic, globose to subglobose, 4-celled, cruciately septate and constricted at
the septa, dentate at the margin, brown to dark brown, darker at the septa, invisible septa at
maturity, guttulate when immature, smooth-walled.

Culture characteristics: Conidium germinating on PDA within 24 h and germ tubes
arising from terminal end. Colonies on PDA, slow growing, reaching 5 cm diam. after 1 month
at room temperature, flat to slightly effuse, surface smooth, circular, radial striations and entire
edges, olivaceous brown to dark brown, and sporulated conidia in cultures after 14 days.
Mycelium superficial, partly immersed, composed of branched, septate, hyaline to pale brown,
smooth-walled. Conidia 11-17 um diam., globose to subglobose, 4-celled cruciate septate and
constricted at the septa, dentate at the margin, brown to dark brown, darker at the septa,
guttulate, smooth-walled.

Material examined: THAILAND, Phitsanulok Province, Wang Thong, Wang Nok Aen,
saprobic on decaying wood, 25 July 2019, S. Boonmee, WNAO3 (MFLU xx-xxxx, holotype),
ex-type living on culture (MFLUCC T19-1781).



Figure 15. Spegazzinia thailandica (MFLU xx-xxxx, holotype).
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Figure 16. Phylogram generated from the best scoring of the RAXML tree based on combined
ITS, LSU and TEF1-a sequence dataset of Hermatomyces taxa (Hermatomycetaceae) and
closely related families Aquasubmersaceae and Anteagloniaceae. Fifty-eight strains are
included in the combined analyses which comprise a total of 2364 characters. Elsinoe
centrolobi CBS 222.50 and EI. veneta CBS 150.27 are selected as the outgroup taxa. The best
RAXML tree with a final likelihood value of -8550.828746 is presented. RAXML analysis
yielded 709 distinct alignment patterns and 29.20% of undetermined characters or gaps.
Estimated base frequencies were as follows: A = 0.232318, C = 0.270607, G = 0.265308, T
0.231767, with substitution rates AC = 0.819142, AG = 1.734172, AT = 1.276617, CG
0.628563, CT = 8.423892, GT = 1.000000; gamma distribution shape parameter alpha



0.198083. Bootstrap support values for maximum likelihood (MLBS, left) equal to or greater
than 70% is given above or below the nodes. Bayesian posterior probabilities (BYPP, right)
equal to or greater than 0.95 are given above the nodes. Ex-type strains are in black bold and
newly generated sequences are indicated in blue.

Hermatomyces Speg.
Hermatomyces sphaericoides Koukol & G. Delgado, Figure 17

Index Fungorum number: 1F824248, Facesoffungi number: FoF09190

Saprobic on decaying wood. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colonies on the natural substrate superficial, dry, scattered to partly grouped,
black. Mycelium 2-3 um wide, superficial and partly immersed, composed branched, septate,
pale brown or brown, sparsely network hyphae. Conidiophores micronematous,
mononematous, flexuous, inconspicuous, septate, hyaline to pale brown. Conidiogenous cells
4-6 x 2-3 um, holoblastic, monoblastic, integrated, terminal, determinate, cylindrical, pale
brown. Conidia 25.5-32 x 21-27.5 um, solitary, acrogenous, cheiroid, globose to subglobose,
inwardly curved at the apex, arising from a basal cell, consisting 4-5 rows, row digitate, each
row composed of 4-5(-6) cells, multi-septate, constricted at the septa, dark brown to black,
smooth-walled.

Culture characteristics: Conidium germinating on PDA within 24 h and germ tubes
arising from terminal end of conidium. Colonies on PDA, fast growing, reaching 30 mm diam.
after 2 weeks at room temperature, flat, with slightly crenated to radially striated with lobate
margin, with white-grey mycelium, pastel grey in middle towards dark brown, greenish brown
at margin, dark gree to brown in reverse view, not sporulating in cultures after two months.

Material examined: THAILAND, Phetchabun Province, Lom Sak, on decaying wood,
25 July 2019, S. Boonmee, LSP0O1 (MFLU 20-xxxx, new record), living culture (MFLUCC
T19-1777).



Figure 17. Hermatomyces sphaericoides (MFLU xx-xxxx, new record).
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Figure 18. Phylogram generated from the best scoring of the RAXML tree based on combined
LSU, SSU and ITS sequence dataset of Helminthosporium taxa (Massarinaceae) and related
families Corynesporascaceae and Periconiaceae. Seventy-seven strains are included in the
combined analyses which comprise a total of 2567 characters. Cyclothyriella rubronotata (TR
and TR9) are selected as the outgroup taxa. The best RAXML tree with a final likelihood value
of -11885.302979 is presented. RAXML analysis yielded 713 distinct alignment patterns and
23.08% of undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.246572, C = 0.227244, G = 0.274051, T = 0.252133, with substitution rates AC = 2.645156,
AG = 3.449326, AT = 2.077592, CG = 1.025293, CT = 7.769520, GT = 1.000000; gamma
distribution shape parameter alpha = 0.143346. Bootstrap support values for maximum
likelihood (MLBS, left) equal to or greater than 70% is given above the nodes. Bayesian



posterior probabilities (BYPP, right) equal to or greater than 0.95 are given above the nodes.

The newly generated sequences are indicated in blue.

Helminthosporium Link
Helminthosporium chiangraiense Boonmee & Huanraluek, Figure 19

Index Fungorum number: xxxxxx, Facesoffungi number: FOF09192

Etymology: In reference to it discover in Chiang Rai Province

Holotype: MFLU 20-xxxx

Saprobic on dead twigs. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colonies 230-584 um diam., effuse, dark brown to black, hairy. Mycelium
immersed, forming stroma-like aggregations of dark brown pseudoparenchymatous cells.
Conidiophores 168-304.5 x 5.5-12, mononematous, macronematous, caespitose, erect,
cylindrical, straight to slightly flexuous, wide at the base, unbranched, dark brown, with apical
pore, multi-septate, with dark scars, smooth-walled. Conidiogenous cells mono- to polytretic,
integrated, terminal and intercalary, cylindrical, cicatrized, scars often dark, distinct pores.
Conidia 141-207 x 14-22, solitary, obclavate, straight to slightly curved, wider below than
apex, truncate and dark scar at the base, upper cell tapering towards the long apex, cylindrical,
apically rostrate and pale brown, 9-13-distoseptate, smooth-walled. Conidial secession
schizolytic.

Culture characteristics: Conidium germinating on PDA within 24 h and germ tubes
produced from both ends. Colonies on PDA reaching 20 mm diam., in 7 days at room
temperature, within a month covering the Petri dish, effuse, hairy, mycelium radiating
outwards, fimbriate edge, dense, dark. Mycelium superficial and partly immersed, dark brown.

Material examined: THAILAND, Chiang Rai Province, Muang, Thasud, Mae Fah
Lung University, Botanical garden, on dead twigs of unidentified plant, 14 June 2019, N.
Huanraluek, CRB1 (MFLU xx-xxxx, holotype), ex-type living culture (MFLUCC T19-0423).



Figure 19. Helminthosporium chiangraiense (MFLU 20-xxxx, holotype).
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Figure 20. Phylogram generated from maximum likelihood analysis based on combined LSU
and ITS sequence data representing the species of Camposporium. Two strains of
Pleotrichocladium opacum (CBS 450.70 and CBS 14229) are used as the outgroup taxa.
Related sequences are taken from Hyde et al. (2020a). Thirteen taxa are included in the
combined analyses which comprised 3085 characters (816 characters for LSU and 541
characters for ITS) after alignment. The best scoring RAXML tree with a final likelihood value
of -3193.843958 is presented. The matrix had 169 distinct alignment patterns, with 13.79% of
undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.244395,
C=0.221122, G =0.285564, T = 0.248918; substitution rates: AC = 1.875033, AG = 2.327593,
AT =1.577862, CG = 0.477212, CT = 6.322595, GT = 1.000000; gamma distribution shape
parameter o = 0.020000. The MP analysis resulted a single most parsimonious tree (TL = 225,
Cl1=0.831, Rl =0.791, RC = 0.658, HI = 0.169). The newly generated sequence is indicated
in blue bold.

Camposporium Harkn.
Camposporium thailandicum Calabon, Boonmee, E.B.G. Jones & K.D. Hyde, Figure 21
Index Fungorum number: IF**** Facesoffungi number: FOF09156
Etymology: Name reflects the country from where this species was collected, Thailand.
Holotype: MFLU 20-xxxx
Saprobic on submerged decaying wood in a freshwater. Sexual morph: Undetermined.
Asexual morph: Hyphomycetous. Colonies on natural substrate, effuse, golden brown, velvety.

Mycelium mostly immersed, composed of white, septate, branched and guttulate hyphae.



Conidiophores macronematous, mononematous, often procumbent on substrate, light brown to
brown, unbranched, irregularly cylindrical, flexuous, septate, thick-walled. Conidiogenous
cells monoblastic, terminal, integrated, subcylindrical, pale brown. Conidia 100-130 x 8.5-13
um (x = 115 x 10.7 um, n = 30), wide at middle, 4-9 um (x = 6.1 um, n = 30) wide at base,
solitary, dry, cylindrical, elongate, median brown, paler at base, finely verrucose, 8-11-septate,
not constricted or slightly constricted at the septa, apex rounded, basal cell truncate, the apical
cell gives rise to 2-3 simple appendages; appendage hyaline, aseptate, smooth, tapering from
the base to the apex.

Culture characteristics: Conidia germinating on malt extract agar (MEA) within 24 h.
Germ tubes produced from the basal and apical cell of conidia. Colonies growing on MEA,
reaching 20 mm in 2 weeks at 25°C. Mycelia superficial, circular, with entire edge, flat, rugose,
from above mossy gray in the center and pale yellow at the edge, from below brown at the
center then becoming yellow orange at the edge. Chlamydospores produced in culture and
induced with plant tissues within 60 days. Formation of crystals in the culture was observed.

Material examined: THAILAND, Chiang Mai Province, Mushroom Research Center,
on submerged decaying wood in a freshwater stream, 29 January 2019, S. Boonmee, SB14-7
(MFLU 20-xxxx, holotype), ex-type living culture (MFLUCC 20-XxxXx).
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Figure 21. Camposporium thailandicum (MFLU 20-
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Figure 22. Phylogram generated from the best scoring of the RAXML tree based on combined
LSU and ITS sequence dataset of Ernakulamia taxa and related genera in Tetraplosphaeriaceae.
Thirty-eight strains are included in the combined analyses which comprise a total of 1468
characters. Amniculicola immersa (CBS 12308) and A. parva (CBS 123092) are selected as the
outgroup taxa. The best RAXML tree with a final likelihood value of -5624.746373 is
presented. RAXML analysis yielded 413 distinct alignment patterns and 15% of undetermined
characters or gaps. Estimated base frequencies were as follows: A = 0.236603, C = 0.245429,
G =0.293755, T = 0.224212, with substitution rates AC = 2.551620, AG = 2.407140, AT =
1.683194, CG = 0.618325, CT = 9.671311, GT = 1.000000; gamma distribution shape



parameter alpha = 0.164106. Bootstrap support values for maximum likelihood (MLBS, left)
equal to or greater than 70% is given above or below the nodes. Bayesian posterior probabilities
(BYPP, right) equal to or greater than 0.95 are given above the nodes. Ex-type strains are in
black bold and newly generated sequences are indicated in blue.

Ernakulamia Subram.
Ernakulamia tanakae Rajeshkumar & K.D. Hyde, Figure 23

Index Fungorum number: IF556700, Facesoffungi number: FoF556700

Saprobic on decaying wood. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colonies effuse, superficial, dark brown to black, sparsely hyaline hyphal
network. Conidiophores not seen. Conidiogenous cells monotretic, integrated. Conidia 3548
x 22-37 um, dictyosporous, obconical, obovoid or subglobose, dark brown, multi-septate,
thick-walled, with 3-5-appendages per conidium. Appendages 24-68 x 4-5 um, cylindrical
stiff, straight, apical or subapical, dark brown, 3-6-septate, smooth-walled.

Culture characteristics: Conidium germinating on PDA within 24 h. Colonies on PDA
reaching 3.5 cm diam. after 2 weeks at room temperature, circular, undulate edge, grey to dark-
grey, dense and raised on medium surface. Mycelium superficial, velvety, flossy.

Material examined: THAILAND, Phetchabun Province, Lom Sak, saprobic on
deacaying wood of unidentified host, 25 July 2019, S. Boonmee, LSP02 (MFLU XX-XXXX, Nnew
record), living culture (MFLUCC T19-1778).



Figure 23. Ernakulamia tanakae (MFLU xx-xxxX, new record).
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Figure 24. Phylogram generated from the best scoring of the RAXML tree based on combined

LSU and ITS sequence dataset of Megacapitula taxa and related families in Pleosporales.

Sixty-seven strains are included in the combined analyses which comprise a total of 1456

characters. Cyclothyriella rubronotata CBS 385.39 is selected as the outgroup taxon. The best
RAXML tree with a final likelihood value of -12939.878192 is presented. RAXML analysis

yielded 723 distinct alignment patterns and 29.63% of undetermined characters or gaps.

Estimated base frequencies were as follows: A = 0.242721, C = 0.238518, G = 0.291320, T
0.227442, with substitution rates AC = 1.943333, AG = 2.988826, AT = 2.324598, CG
1.416039, CT = 8.575259, GT = 1.000000; gamma distribution shape parameter alpha

0.245601. Bootstrap support values for maximum likelihood (ML, left) equal to or greater than



70% is given above the nodes. Bayesian posterior probabilities (BYPP, right) equal to or
greater than 0.95 are given above the nodes. Ex-type strains are in black bold and newly

generated sequence are indicated in blue.

Megacapitula J.L. Chen & Tzean
Megacapitula villosa J.L. Chen & Tzean, Figures 25, 26

Index Fungorum number: 1F359484; Facesoffungi number: FoF09196

Saprobic on submerged decaying wood. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Mycelium superficial, partly immerged, composed of a loose network of
repent, septate, branched, hyaline to light brown hyphae connected with conidia. Colonies on
natural substrate effuse, solitary, dark brown to black. Conidiophores absent. Conidiogenous
cells monoblastic, semi-macronematous, integrated, terminal or intercalary on myecelial
extensions, branched, almost sessile. Conidia 139-321.5 x 42.5-94 um, holoblastic, solitary,
scattered, oblong to ovoid, obclavate, ellipsoidal or obpyriform, internally with bundles of
narrow of cylindrical hyphae, together emerging as apical appendages towards the top,
becoming disappear when dry, invisible septate, dark brow to black, smooth-walled.

Culture characteristics: Conidia germinating on malt extract agar (MEA) within 12 h.
Colonies growing on MEA, reaching 18 mm in 2 weeks at 28°C, low convex, round with
scalloped from middle to margin, radiating, slightly wavy, greyish brown to dark brown in
surface, dark brown to black in reverse. Mycelium superficial and partly immersed, branched,
septate, with hyaline to dark brown, pigmented verrucose, rough-walled, conidia produced on
mycelium in culture at 45 days, 117-314 x 48-91 um, oblong to ovoid, obclavate, ellipsoidal
or obpyriform, muriform, internally with bundles of narrow of cylindrical hyphal appendages
towards the top, invisible septate, dark brow to black, smooth-walled.

Material examined: THAILAND, Chanthabori Province, Laem sing, on submerged
decaying wood in a small freshwater stream, 7 July 2015, S. Boonmee, LS03 (MFLU 19-0257,
new record), living culture (MFLUCC 16-1231).



Figure 25. Megacapitula villosa (MFLU 19-0257, new record).



Figure 26. Megacapitula villosa sporulated in culture (MFLUCC 16-1231).
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Figure 27. Phylogram generated from maximum likelihood analysis based on combined LSU
and ITS sequence data representing the species of Cladophialophora. Related sequences are
taken from Kiyuna et al. (2018). Cladophialophora hostae (CBS 121637 and CPC 10737), C.
scillae (CBS 116461) and Phialophora reptans (CBS 113.85) were used as the outgroup taxa.
Fifty-three taxa are included in the combined analyses which comprised 2163 characters (1668
characters for LSU, 495 characters for ITS) after alignment. The best scoring RAXML tree with
a final likelihood value of -11764.771931 is presented. The matrix had 674 distinct alignment



patterns, with 48.87% of undetermined characters or gaps. Estimated base frequencies were as
follows: A =0.243290, C = 0.240717, G = 0.278143, T = 0.237850; substitution rates: AC =
1.885036, AG = 3.116460, AT = 1.481623, CG = 1.074902, CT = 7.751321, GT = 1.000000;
gamma distribution shape parameter a = 0.220602. The MP analysis resulted a single most
parsimonious tree (TL = 1816, Cl = 0.509, Rl = 0.708, RC = 0.360, HI = 0.491). Bootstrap
support values for ML and MP equal to or greater than 70% and BYPP equal to or greater than
0.95 are given above the nodes. The newly generated sequences are in blue and ex-type strains

are in black bold.

Cladophialophora Borelli
Cladophialophora abundans P. Feng, V.A. Vicente, Najafz., van den Ende, Stielow, Badali,
Boeger & de Hoog, Figure 28

Facesoffungi number: FoF09157

Saprobic on submerged decaying wood in a freshwater. Sexual morph: Undetermined.
Asexual morph: Hyphomycetous. Hyphae 2.5-4.5 um wide, irregularly septate, straight or
bent, smooth, thin-walled, hyaline to pale brown, guttulate, branched, with formation of hyphal
strands, and differentiated ellipsoidal to cylindrical conidiophores with conidial chains.
Conidiophores semi-macronematous, pale olivaceous to brown, septate, oblong to cylindrical.
Conidial chains forming laterally or terminally on undifferentiated hyphae, with profuse,
strongly coherent conidial chains. Conidia 4.5-7.0 x 3.5-5.5 um, pale olivaceous to brown,
smooth and thin-walled, globose, ovoidal and ellipsoidal, non-septate; conidial scars slightly
pigmented. Chlamydospores and yeast cells absent.

Culture characteristics: Colonies growing on MEA, reaching 30—35 mm in 2 weeks at
25°C. Mycelia superficial, irregularly circular, with entire to undulate margin, flat, smooth,
from above pale brown, from below dark brown. Sporulation produced in culture within 2
weeks.

Material examined: THAILAND, Phuket Province, Thalang District, Mai Khao, on soil
in a mangrove habitat, 5 May 2019, MS Calabon, 0506HY3 (MFLU 20-xxxX, new record),
living culture (MFLUCC 20-xxxX).
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Figure 28. Cladophialophora abundans (MFLUCC 20-xxxx, new record).

Cladophialophora aquatica Calabon, Boonmee, E.B.G. Jones & K.D. Hyde, Figure 29

Index Fungorum number: IF****: Facesoffungi number: FoF09153

Etymology: Name reflects the aquatic habitat from where this species was collected

Holotype: MFLU 20-xxxx

Saprobic on submerged decaying wood in a freshwater. Sexual morph: Undetermined.
Asexual morph: Hyphomycetous. Hyphae 1.2-4.4 pum wide, septate, hyaline to lightly
pigmented. Chlamydospores 8.2-13.5 x 3.5-8.9 um, numerous, mostly in chain, intercalary or
solitary, globose to subglobose, from olivaceous brown to dark brown.

Culture characteristics: Colonies growing on MEA, reaching 20-30 mm in 2 weeks at
25°C. Mycelia superficial, circular, with entire margin, flat, smooth, from above gray, from
below dark brown. Chlamydospores produced in culture and induced with plant tissues within
30 days.



Material examined: THAILAND, Chiang Mai Province, Mushroom Research Center,
on soil in a freshwater habitat, 11 February 2019, M.S. Calabon, MCO3A (MFLU 20-xxxXx,
holotype), ex-type living culture, MFLUCC 20-xxxx; saprobic on decaying wood submerged
in lake, 13 September 2019, M.S. Calabon, MRC10-1 (MFLU 20-xxxx, paratype), ex-
paratype living culture (MFLUCC 20-xxxXx).
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Figure 29. Cladophialophora aquatica (MFLUCC 20-***, ex-type).



Dactylosporaceae Bellem. & Hafellner (= Sclerococcaceae Réblova, Unter. & W. Gams)
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Figure 30. Phylogenetic tree generated from maximum likelihood (ML) analysis based on
combined LSU and ITS sequence data for the species from Dactylosporaceae. Five species of
Sporidesmium aquaticum, S. bambusicola, S. fluminicola, S. submersum and S. thailandense
(Sporidesmiaceae) are used as outgroup taxa. The dataset comprised and 1222 characters after
alignment including gaps (LSU =793 bp, ITS =429 bp). The RAXML analysis of the combined
dataset yielded a best scoring tree with a final ML optimization likelihood value of -
3662.794208. The matrix had 1053 distinct alignment patterns, with 51.86% undetermined
characters or gaps. Estimated base frequencies were as follows: A = 0.266384, C = 0.211364,
G = 0.273019, T = 0.249233; substitution rates AC = 1.261100, AG = 2.304874, AT =
1.337644, CG = 1.220148, CT = 5.907736, GT = 1.000000; gamma distribution shape
parameter a = 0.284689. Support values for maximum likelihood (ML) above than 75% and



Bayesian posterior probabilities (BYPP) greater than 0.95 are given at the nodes. Newly

generated sequences are in blue and ex-type species are in black bold.

Pseudobactrodesmium H. Zhang, W. Dong & K.D. Hyde

Pseudobactrodesmium stilboideum Calabon, Boonmee, E.B.G. Jones, K.D. Hyde, Figure 31
= Bactrodesmium stilboideum R. F. Castafieda & G. R. W. Arnold, Revta Jardin bot. Nac., Univ. Habana
6(1): 48 (1985)
= Stigmina longispora var. stilboidea (R.F. Castafieda & G.R.W. Arnold) J. Mena & Mercado, Reporte
de Investigacion del Instituto de Ecologia y Sistematica 17: 10(1987)

Index Fungorum number: IF**** Facesoffungi number: FoF09154

Saprobic on submerged decaying wood in a freshwater habitat. Sexual morph:
Undetermined. Asexual morph: Hyphomycetous. Colonies on natural substrate 415-635 x 14—
40.6 um, synnematous, superficial, effuse, scattered, dark brown to dark olivaceous brown.
Mycelium mostly immersed, composed of white, septate, branched and guttulate hyphae.
Conidiophores 14.7-30.4 x 2.3-3.9 pum (X = 24.8 x 3.1 um, n = 15) macronematous,
fasciculate, compact, erect, subcylindrical, septate, slightly constricted at the septa, unbranched
or branched, brown, smooth. Conidiogenous cells monoblastic, terminal, integrated,
subcylindrical, pale brown, elongating percurrently. Conidia 48.4-65.1 x 7-8, solitary, dry,
subcylindrical to narrowly fusiform, usually straight or slightly curved, euseptate, 9-13-
phragmoseptate, thin and smooth-walled, slightly constricted and darker at septa, brown, paler
towards both ends, obscurely guttulate, wedge-shaped at basal cell, with tapering apical cells,
often enveloped by a hyaline, spherical, thin, mucilaginous cap at the apex, 8—10 um diam.
Apical cells elongated, up to 12 um long, tapering gradually toward apex, hyaline to subhyaline,
with subglobose tuberculate ends, secession schizolytic.

Culture characteristics: Conidia germinating on malt extract agar (MEA) within 24 h.
Germ tubes produced from the basal and apical cell of conidia. Colonies growing on MEA,
reaching 20-25 mm in 2 weeks at 25°C. Mycelia superficial, circular, with entire margin, flat,
smooth, from above white, from below smoke grey.

Material examined: THAILAND, Tak Province, Tha Sing Yang, Ban Mae Ja Wang, on
submerged decaying wood in a freshwater river, 17 October 2019, N. Padaruth, CC44 (MFLU
20-xxxx), ex-type living culture (MFLUCC 20-xxXxXx).
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Figure 31. Pseudobactrodesmium stilboideum (MFLU 20



Pleurotheciaceae Réblova & Seifert
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Figure 32. Phylogram generated from the best scoring of the RAXML tree based on the
combined LSU, ITS, SSU and RPB2 sequence dataset of genera in Pleurotheciaceae,
Pleurotheciales. Eighty-five strains are included in the combined analyses which comprise a
total of 3760 characters. Conioscypha peruviana CBS 137657 and Conioscypha pleiomorpha
FMR 13134 are selected as the outgroup taxa. The best RAXML tree with a final likelihood
value of -22881.013498 is presented. RAXML analysis yielded 1537 distinct alignment patterns
and 48.40% of undetermined characters or gaps. Estimated base frequencies were as follows:
A = 0.234943, C = 0.258277, G = 0.290939, T = 0.215841, with substitution rates AC =
1.296294, AG = 2.271898, AT = 1.435876, CG = 0.860798, CT = 5.923861, GT = 1.000000;
gamma distribution shape parameter alpha = 0.196681. Bootstrap support values for maximum



likelihood (ML, left) equal to or greater than 70% is given above the nodes. Bayesian posterior
probabilities (BYPP, right) equal to or greater than 0.95 are given above the nodes. Ex-type

strains are in black bold and newly generated sequences are indicated in blue.

Phaeoisaria Hohn.
Phaeoisaria aquatica Z.L. Luo, X.J. Su & K.D. Hyde, Figure 33

Index Fungorum number: 1F821837, Facesoffungi number: FoF03413

Saprobic on submerged decaying wood. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. Colonies effuse, solitary, dark brown to black, hairy, covered by white
conidial mass. Mycelium immersed in the substrate. Synnemata 313-727 x 11-23 um, erect,
straight to flexuous, dark brown to black, composed of compact parallel conidiophores, wide
at the base, wide at the apical fertile region. Conidiophores macronematous, synematous,
septate, branched, dark brown, smooth. Conidiogenous cell 12-21 x 2-5 um, polyblastic,
integrated, terminal and intercalary, sympodial, cylindrical or attenuated towards tip, hyaline
to light brown, denticulate, denticle conspicuously cylindrical. Conidia 4.5-8 x 2-3 um,
ellipsoid to obovoid or sub-spatulate, straight, aseptate, hyaline, smooth-walled.

Culture characteristics: Conidia germinating on PDA within 24 h and germ tubes
arising from both ends. Colonies on malt extract agar (MEA), reaching 2 cm diam. after 2
weeks at room temperature, flat, circular, surface slightly rough with crenated edge, white mist
at the middle region, surrounded by greenish brown towards white grey at the margin,
olivaceous dark green at the reverse with surrounded by white grey at the margin.

Material examined: THAILAND, Chiang Rai Province, Muang, Mae Yao village,
saprobic on submerged decaying wood, 23 September 2019, N. Huanraluek, MY01 (MFLU
XX-XXXX, new record), living culture (MFLUCC T20-0120).
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Figure 33. Phaeoisaria aquatica (MFLU xx—xxxx, new record).

Pleurotheciella Réblova, Seifert & J. Fourn.
Pleurotheciella dimorphospora H.B. Jiang, E.F. Yang & Phookamsak, Figure 34

Index Fungorum number: IFXXXXX; Facesoffungi number: FOFXXXXX

Etymology: The specific epithet “dimorphospora” refers to the fungus forming two
types of conidia

Holotype: MFLU 20-0138

Saprobic on a dead branch of Malus sp. Sexual morph: Undetermined. Asexual morph:
Hyphomycetous. In natural substrate, visible as small, black, shiny dots on host substrate.
Mycelium immersed to partly immersed, sparse, brown, septate hyphae. Conidiophores 9-15(—
21) x 2—4 um, difficult to observed on host, macronematous, mononematous, subhyaline to

brown, septate, unbranched, erect on host surface. Conidiogenous cells holoblastic, terminal,



discrete. Conidia (16.5-)20-27(-32) x (15-)20-25(-28) um, dark brown to black, muriform,
varied in shapes, ellipsoidal, subglobose, or irregular in shape, sectored, inconspicuous septate.
In vitro: Dimorphism, two types of conidial morphology. Type I: Mycelium 1.6-2.8 pm wide,
superficial to immersed in media, with dark brown, septate, branched, smooth hyphae.
Conidiophores 4.6-6 x 2.5-3.7 um, semi-macronematous or macronematous, mononematous,
straight or flexuous, hyaline to brown, cylindrical, septate, unbranched. Conidiogenous cells
holoblastic, terminal or intercalary, integrated, brown. Conidia 20-29 x 14-19 um wide,
brown, muriform, varied in shape, subglobose to cordiform, or irregular in shape, with
protuberant hilum. Type II: associated with type I, sometimes growing from the conidia.
Mycelium hyaline, filaments, septate, sometimes compressed, producing brown synnemata.
Conidiophores reduced to conidiogenous cells. Conidiogenous cells 5.9-7.9 x 1.8-2.9 um,
holoblastic, integrated, terminal, hyaline, oblong to cylindrical, aseptate, unbranched. Conidia
8.5-10.8 x 3.8-4.8 um, solitary, acrogenous, hyaline, ellipsoidal, 0—1-septate, smooth-walled,
with guttules. Chlamydospores brown, phragmosporous or muriform, obovoid to clavate,
transversely 2-septate, with longitudinally 1-septate, smooth-walled, with guttules.

Culture characteristics: Conidium germinating on WA within 24 h and germ tubes
produced in all directions of cells. Colonies on PDA, reaching 20-25 mm diam. after 14 days
at room temperature (16-20°C), irregular in shape, flattened to convex, undulate edge, with
well-defined margin, medium dense, surface slightly rough, with black, conidial masses, and
hyaline, water droplets, colony from above and below, dark brown to black.

Material examined: CHINA, Yunnan Province, Kunming City, Kunming Institute of
Botany Kunming Institute of Botany (102° 44’ 19" E, 25° 8" 27" N; 1951 m + 3.00 m), on dead
branch of Malus sp. (Rosaceae), 18 August 2018, R. Phookamsak, KIB049 (MFLU 20-0138,
holotype), ex-type living culture (KUMCC 20-0185H) and isolate KUMCC 20-0185.
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Figure 34. Pleurotheciella dimorphospora (MFLU 20-0138, holotype)

Rhexoacrodictys W.A. Baker & Morgan-Jones
Rhexoacrodictys nigrospora Boonmee & D.F. Bao, Figure 35
Index Fungorum number: IFxxxxx; Facesoffungi number: FoOF09200
Etymology: The specific epithet “nigrospora” refers to the black conidia.
Holotype: MFLU 20-xxxx
Saprobic on decaying bark. Sexual morph: Undetermined. Asexual morph:

Hyphomycetous. Colonies superficial, dark brown to black. Mycelium superficial and



immersed, composed of branched, septate, pale brown to brown hyphae, 1-2 pum wide,
verruculose or finely echinulate-walled. Conidiophores micronematous or semi-
macronematous, mononematous, cylindrical filamentous, flexuous, scattered to grouped,
simple, single or a loose cluster brown to dark brown, smooth-walled. Conidiogenous cells
monoblastic, polyblastic, integrated, terminal and intercalary or discrete, determinate. Conidia
15-31 x 16-33 um, holoblastic, solitary, dry, acrogenous, simple, globose to subglobose,
truncate at the base, multi-septate, dark brown when immature, becoming black and invisible
septate at maturity, thick and smooth-walled.

Culture characteristics: Conidia germinating on PDA within 24 h and germ tubes
arising from terminal end cell. Colonies on malt extract agar (MEA), reaching 3.5 cm diam.
after 2 weeks at room temperature, colonies circular, low convex, surface slightly rough with
entire edge, around the white to greyish brown, dark green to black at the reverse.

Material examined: THAILAND, Phetchabun Province, Lom Sak, saprobic on
decaying bark, 25 July 2019, S. Boonmee, LSP03 (MFLU xx-xxxXx, holotype), ex-type living
culture (MFLUCC T19-1779).

Figure 35. Rhexoacrodictys nigrospora (MFLUCC T19-1779, holotype)
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Figure 36. Maximum likelihood (RAXML) tree is based on combined ITS, LSU, RPB2, SSU
and TEF1-a sequence data. Bootstrap support values with a maximum likelihood (ML) greater
than 70% and Bayesian posterior probabilities (PP) greater than 0.95 is given above the nodes.
The tree is rooted with Hysterium angustatum (MFLUCC 16-0623) and H. thailandica (MFLU
18-0551). Newly generated sequences are indicated in red and ex-type strains are in bold.

Rostriconidium Z.L. Luo, K.D. Hyde & H.Y. Su

Rostriconidium cangshanense H.W. Shen, Z.L. Luo & H.Y. Su, Figure 37

Index Fungorum number: IF 557947, Facesoffungi number: xxx

Etymology: Referring to the collection site from Cangshan Mountain in Yunnan
province, China.



Holotype: MFLU 20-0572

Saprobic on submerged rotten wood. Asexual morph: Colonies on the natural substrate,
scattered, erect, hairy, dark, dry. Mycelium is partly immersed in the substrate and partly on the
surface, septate, branched, brown hyphae. Conidiophores 279-528 x 12—14 um (¥ = 404 x 13
um, n = 15), macronematous, mononematous, single, septate, dark brown to black, smooth or
rough-walled, unbranched, straight or slightly flexuous, light-color at the apex. Conidiogenous
cells polyblastic, integrated, terminal, cylindrical, smooth, dark brown, with black circle-peak
shape conidiogenous scars. Conidia 94-109 x 21-24 um (x = 101 x 23 um, n = 20), dry,
solitary, pyriform, fusiform to obclavate, rostrate, with obvious guttulate cells when immature,
dark brown to black, 6-8-septate, slightly constricted at some septa, with black truncate, dark
structure at the base with a light-colored cell above it, straight or slightly flexuous, smooth-
walled, sometimes with hyaline sheath at apex. Sexual morph: Undetermined.

Culture characteristics: Conidia germinating on PDA within 24h. Colonies growing on
PDA, after 1 month at room temperature, initially white-grey and later become dark brown,
with dense mycelium, circular, with entire edge, black in reverse, with smooth margin.

Material examined: CHINA, Yunnan Province, Nujiang River, on submerged decaying
wood in freshwater habitat, 11 October 2016, S.M Tang, S—943 (MFUL 20-0572, holotype),
ex-type living culture, MFLUCC 20-0146; Dali City, Cangshan mountain, Heilong stream, on
submerged rotten wood in freshwater habitat, 18 November 2016, Z.L Luo, S-270 (MFUL 20-
0571), living culture, MFLUCC 20-0147.



Figure 37. Rostriconidium cangshanense (MFLU 20-0572, holotype)

Rostriconidium pandanicola Tibpromma & K.D. Hyde, Figure 38

Saprobic on submerged rotten wood. Asexual morph: Colonies on the natural substrate,
erect hairy, dark. Mycelium is partly immersed in the substrate and partly on the surface,
septate, branched, white to brown hyphae. Conidiophores 171-211 x 10-11 pm (x = 196 x 10
um, n = 10), macronematous, mononematous, single, septate, smooth or rough-walled,
unbranched, straight or slightly flexuous, pale brown to brown, light-color at apex.
Conidiogenous cells monotretic or polytretic, terminal, sympodial, integrated, cylindrical, dark
brown. Conidia 90-111 x 19-24 um (x = 101 x 22 um, n = 20), solitary, dry, obclavate, rostrate
at maturity, with guttulate cells, pale brown to dark brown, 5-8-septate, slightly constricted at
septa, with black truncate at the base, dark structure at the base with a light-colored cell above
it, straight or slightly flexuous, smooth-walled long rostrate at maturity, with hyaline sheath at
apex. Sexual morph: Undetermined.



Culture characteristics: Conidia germinating on PDA within 24h. Colonies growing on
PDA, after 1 month of incubation at room temperature, surface white to light brown, with
densely mycelium, circular, smooth edges, raised in the middle, brown on back, cracks in the
middle.

Material examined: CHINA, Yunnan Province, Lancang River, on submerged rotten
wood in freshwater habitat, 28 April 2018, H.W Shen, S-1887 (MFUL 20-0573), living culture,
MFLUCC 20-0145.

G 1 rf..'// 3
Figure 38. Rostriconidium pandanicola (MFLUCC 20-0145)



Conclusion and Discussion

Hyphomycetes are geographically widespread and found in diverse ecological niches.
Most taxa are commonly found on plant tissues, wood and bark, lichens, dung, soil, freshwater,
marine waters, insects and other arthropods, vertebrates, as well as parasitic on other fungi.
The research was conducted to survey hyphomycetous fungi on woody substrates from
different terrestrial and aquatic habitats in rainy, dry and winter seasons during October 2018
to March 2020. Hyphomycetes can be recognized in nature on substrate surface by presence of
superficial stromata, setae, conidiophores, conidiogenous cells and conidia. Of these 100 taxa
obtained cultures and sequences such as species in genera Dictyocheirospora, Dictyosporium,
Digitodesmium and other hyphomycetes. Furthermore, we provide a contribution to the
knowledge of novel and exists hyphomycetous species in 16 genera i.e. Camposporium
thailandicum, Cladophialophora abundans, Cladophialophora aquatica, Dictyocheirospora
aquadulcis, Dictyocheirospora rotunda, Dictyocheirospora taiwanense, Dictyosporium
pandanicola, Digitodesmium chiangmaiense, Ernakulamia tanakae, Helminthosporium
chiangraiense, Hermatomyces sphaericoides, Megacapitula villosa, Mycoenterolobium
aquadictyosporium, Phaeoisaria aquatica, Pleurotheciella dimorphospora,
Pseudobactrodesmium  stilboideum,  Rhexoacrodictys  nigrospora,  Rostriconidium
cangshanense, Rostriconidium pandanicola, Spegazzinia thailandica and Triseptata sexualis
based on morpho-molecular data identifications.

However, the great majority of hyphomycetes species in other tropical areas include
Thailand are still unresolved taxonomy and lacked molecular data. Therefore, fresh collections,

epitypifications and sequence data are required further study.

Suggestion for future works

Many of hyphomycetes fungi have never been sequenced include their type species.
This study aims to obtain strains of these fungi in culture and multigene sequence data for them.
Therefore by studying hyphomycetes fungi in a relatively poorly studied habitat we can
establish whether previous estimates of fungal diversity are realistic. As a result of this study
we will isolate numerous fungi that will be preserved in MFLU culture collections and dry
herbarium specimens will be preserved in MFLU fungarium collections. It is important to carry
out studies as stated here to obtain a wide diversity of hyphomycetous fungal isolates across

the spectrum of fungi so that screening will use a taxonomically diverse range of fungal taxa.
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Misturatosphaeria viridibrunnea sp. nov. (Leichosporaceae, Pleosporales) from
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Abstract

‘We introduce a new species, Misturatosphaeria viridibrurwea, isolated from dead branches of an unidentified terrestrial
dicotyledonous plant in Chiang Rai, Thailand. The new species is characterized by fisiform, 1-septate, olivaceous brown to
dark brown, regularly 4-guttulate ascospores with slightly longitudinal striations on surface. Misturatosphaeria viridibrun-
#nea is easily distinguishable from other species in the genus by smaller-sized ascomata, asci and ascospores. Phylogenetic
analyses using a combined gene analysis of LSU and ITS sequence data indicated that the new species belongs to Teichos-
poraceae (Pleosporales). A detailed morphological description and illustration of the new species is provided.

Keywords: | new species, bitunicate, multi-gene phylogeny, saprobic, taxonomy

Introduction

The genus Misturaiosphaeria Mugambi & Huhndorfwas introduced by Mugambi and Huhndorf(2009) to accormmodate
nine taxa based on morpho-molecular analyses and accommodated in Lophiostomataceae, Pleosporales. The genus is
characterized by immersed to superficial, globose to subglobose or pyriform, darkly pigmented ascomata, bitunicate,
cylindric-clavate, stalked asci, pseudoparaphyses, mostly fusiform to oblong elliptical, uni- to multi-septate, hyaline
to pigmented ascospores and a coelomycetous asexual morph known only in Miswuratosphaeria radicans under
the basionym Melanomma radicans Samuels & E. Ml (Samuels & Miiller 1978, Mugambi & Huhndorf 2009,
Thambugala e# /. 2015). Thambugala ez a/. (2015) accepted only three species in the genus i.e., Misturatosphaeria
aurantiacinotata, M. radicans (basionym: Melanomma radicans Samuels & E. Milll. and placed Misturatosphaeria
wriseptaia Mugambi, AN. Mill. & Huhndorf) and an unidentified Misturaiosphaeria species, in Floricolaceae (=
Teichosporaceae), while seven species were transferred to other genera (viz. Asymmeitrispora Thambug, & K.D.
Hyde, Aurantiascoma Thambug. & K.D. Hyde, Magnibotrvascoma Thambugala & K.D. Hyde, Pseudoaurantiascoma
Thambug. & K.D. Hyde and Pseudomisturatosphaeria Thambug. & K.D. Hyde). Jaklitsch ez af. (2016b) synonymised
all genera introduced by Thambugala ez af. (2015), plus Misturatosphaeria introduced by Mugambi & Huhndort (2009)
and three genera of Kohlmeyer & Volkmann-Kohlmeyer (2000) i.e., Floricola, Septoriella and Stagonospora under
Teichospora (Kohlmeyer & Volkmann-Kohlmeyer 2000}, while synonymising Floricolaceae under Teichosporaceae.
Wijayawardene ez al. (2017) however, did not agree with the synonymies in Jaklitsch ef al. (2016b) and followed
Thambugala ef al. (2015). Presently, Teichosporaceae comprises 14 genera (Wijayawardene e# af. 2017, 2018), which
we follow here, although the latter publication inadvertently omitted Asymmetrispora and Pseudomisturatosphaeria
{(Wijayawardene pers. comm. ).

Hyde et af. (2018) showed that the novel fungal taxa found in Thailand was between 55-96% and in this study
we discovered a new species of Misturaiosphaeria. Misturatosphaeria viridibrunnea, is therefore introduced based on
both morphology and phylogeny. Maximum likelihood (ML) and Bayesian analyses (BI) of combined L.SU and ITS
sequence data evidently showed that this species belongs in Misturatosphaeria sensu siricto.
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Abstract
This article is the tenth series of the Fungal Diversity Notes, where 114 taxa distributed in three phyla, ten classes, 30
orders and 53 families are described and illustrated. Taxa described in the present study include one new family (viz.
Pseudoberkleasmiaceae in Dothideomycetes), five new genera (Caatingomyces, Cryptoschizotrema, Neoacladium, Para-
massaria and Trochilispora) and 71 new species, (viz. Acrogenospora thailandica, Amniculicola aquatica, A. guttulata,
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Calophoma humuli, Camarosporidiella mori, Canalisporium dehongense, Cantharellus brunneopallidus, C. griseotinctus,
Castanediella meliponae, Coprinopsis psammephila, Cordyceps succavus, Cortinarius minusculus, C. subscotoides,
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Abstract

Anew freshwater ascomycetous species, Wicklowia submersa was found on submerged wood in a freshwater stream in Krabi
Province in southern Thailand. This is a second species in a monotypic family. Morphological examination and phylogenetic
analysis of LSU and SSU sequence data support this new species as belonging to Wickiowia in the family Wicklowiaceae
(Pleosporales). Wickiowia submersa possesses ascomata that are immersed, erumpent when mature, raised and visible as
dark oval or slit-like structures on host surface. The bitunicate asci have well-developed ocular chambers when immature
with a short pedicel. Ascospores are ellipsoidal-oblong, asymmetrical, 1-septate, guttulate when immature, hyaline, with a
distinctly mucilaginous sheath. The characteristics of the asci, and ascospores which lack both apical and basal appendages
distinguish it from the type species W. aguatic. A description, illustration and comparison of the new species is provided. The
risk of introducing monotypic families is discussed.

Keywords: 1 new species, bitunicate, monotypic family, phylogeny, submerged wood

Introduction

The family Wicklowiaceae, which was basal to Lindgomycetaceae with strong molecular support, was introduced to
accommodate a monotypic genus Wicklowia (Ariyawansa et al. 2015). From a conservative point of view, it might
have been unwise to introduce a new family for a single Wickiowia species with two strains (Liu ef a/. 2017). However,
the species had always clustered as a distinct lineage with strong support (Liu ef af. 2017).

The gemus Wickiowia (Raja ef af. 2010) was introduced to accommodate a single freshwater ascomycetous species,
W. aquatica Raja, A. Ferrer & Shearer, which has remained monotypic (Wijayawardene ef af. 2017). The genus is
characterized by a distinct set of characters including immersed to erumpent, dark pigmented ascomata fusing with the
host cells, dorsiventrally flattened feature, cellular pseudoparaphyses, broadly clavate bitunicate asci, cylindrical to
ellipsoidal, hyaline, 1-septate, thick-walled ascospores with a gelatinous sheath and a basal appendages. The asexual
morph is undetermined (Raja ef af. 2010).

In this paper, a new saprobic freshwater species belonging to Wicklowia from submerged wood in Thailand was
discovered. Hyde ef af. (2018) reported that between 55-96% of new taxa were being introduced from Thailand and
this adds to the remarkable diversity of the poorly known fungi. We compare the morphological characters of our new
taxon with the type species Wicklowia aguatica which was introduced based on morphology and only LSU sequence
data (Raja et al. 2010). In this study, we use LSU and SSU sequence data providing evidence for the new species and
justifying its placement in Wicklowiaceae.
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Abstract

Fungal diversity notes is one of the important journal series of fungal taxonomy that provide detailed descriptions and illustra-
tions of new fungal taxa, as well as providing new information of fungal taxa worldwide. This article is the 11th contribution
to the fungal diversity notes series, in which 126 taxa distributed in two phyla, six classes, 24 orders and 55 families are
described and illustrated. Taxa in this study were mainly collected from Italy by Erio Camperesi and also collected from
China, India and Thailand, as well as in some other European, North American and South American countries. Taxa described
in the present study include two new families, 12 new genera, 82 new species, five new combinations and 25 new records on
new hosts and new geographical distributions as well as sexual-asexual reports. The two new families are Eriomycetaceae
(Dothideomycetes, family incertae sedis) and Fasciatisporaceae (Xylariales, Sordariomycetes). The twelve new genera
comprise Bhagirathimyces (Phacosphaeriaceae), Camporesiomyces (Tubeufiaceae), Eriocamporesia (Cryphonectriaceae),
Eriomyces (Eriomycetaceae), Neomonodictys (Pleurotheciaceae), Paralorafospora (Phaeosphaeriaceae), Paramonodictys
(Parabambusicolaceae), Pseudoconlarium (Diaporthomyecetidae, genus incertae sedis), Pseudomurilentithecium (Lenfithe-
ctaceae), Setoapiospora (Muyocopronaceae), Srinivasanomyces (Vibrisseaceae) and Xenoanthostomella (Xylariales, genera
incertae sedis). The 82 new species comprise Acremonium chiangraiense, Adustochaete nivea, Angustimassaring camporesi,
Bhagirathimyces himalayensis, Brunneoclavispora camporesii, Camarosporidiella camporesii, Camporesiomyces mali,
Camposporium appendiculatum, Camposporium mulfiseptatum, Camposporium septatum, Canalisporium aguaticium, Clo-
nostachys eriocamporesiana, Clonostachys eriocamporesii, Colletotrichum hederiicola, Coniochaeta vineae, Conioscypha
verrucosa, Cortinarius ainsworthii, Cortinarius aurae, Corfinarius britannicus, Cortinarius heatherae, Cortinarius scoticus,
Cortinartus subsaniosus, Cytospora fusispore, Cytospore vosigena, Diaporthe camporesii, Diaporthe nigra, Diatrypella
yunnanensis, Dictyosporium muriformis, Didymella camporesii, Diuting bernali, Diutina sipiczkii, Eriocamporesia aurantia,
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Triseptata sexualis gen. et sp. nov. in Latoruaceae (Pleosporales)
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Abstract

A survey of lignicolous terrestrial ascomycetes conducted in Thailand vielded a number of novel species. In this paper,
we report on a terrestrial collection of a taxon from dead branches of an unidentified plant. Triseprata gen. et sp. nov.
is characterized by immersed, uni- to multi-loculate ascomata, filamentous pseudoparaphyses, bitunicate, fissitunicate,
cylindrical-clavate asci and 3-septate, light brown spores, with asymmetrical ends, in its sexual form. In culture, it produced
hyphomycetous, globose to subglobose, multi-septate and darkly pigmented conidia-like structures. Phylogenetic analysis
of a combined LSU, ITS and SSU dataset shows Trisepfata to be a well-separated lineage from all genera in Iaforuaceae.
Based on multigene phylogeny, Triseptata gen. nov. is introduced to accommodate a single new species Triseptata sexvalis
and placed in Zaforuaceae. Nlustrations, descriptions and notes are provided for the new genus and species.

Keywords: 2 new taxa, bitunicate, lignicolous fungi, phylogeny, taxonomy

Introduction

Pleosporalesis a highly diverse and large order of Dothideomycetes containing 75 farmilies and 52 genera incerfae sedis
(Wijayawardene et af. 2018). Wijayawardene ef af. (2020) recently refined families of Dothideomycetes and included
91 fammlies in Pleosporales and 48 Pleosporales genera inceriae sedis. Members of Pleosporales can be saprobic on
dead material in terrestrial and aquatic habitats, and pathogens on living plants (Zhang er af. 2012, Ariyawansa ef af.
2015, Hyde ef of. 2017, Wanasinghe ef al. 2018).

Crous ef al. (2015) proposed the new genus Laforua and Latoruaceae 1o accommodate two hyphomycetous taxa
based on morphology and phylogenetic data. Laforua is typified by L. caligans (= Balwsandhika caligans Bat. &
H.P. Upadhyay), which was excluded from Bahusandhika. Laiorua comprises the species 1. caligans (Bat. & H.P.
Upadhyay) Crous and L. grooffonteinensis Crous, which were isolated from soil and produced conidial structures
in culture (Batista & Upadhyay 1965, Crous ef al. 2015). Laiorua is characterized by dark brown to black colonies,
immersed to superficial mycelium, reduced conidiophores, erect and moniliform conidiogenous cells, and fusoid-
ellipsoidal, clavate or ovoid, septate, smooth to warty and pigmented conidia, produced acrogenously in branched
chains (Crous ez af. 2015). Phylogenetic analysis based on combined ITS and L.SU sequence data indicated that the two
strains of Laforua clustered with Polyschema and close to the families Macrodiplodiopsidaceae and Lentitheciaceae
{Crous et af. 2015). Crane and Miller (2016) synonymized Latorua under Bahusandhika based on restricted features
of conidiogenous cells and conidia characters without molecular evidence. Additionally, Pratibha er af. (2014)
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Abstract

A study of freshwater fungi in Thailand led to the discovery of Mycaenterolobium aquadicivosporitm sp. nov. Evidence for the
novelty and placement in Mycoenterolobium is based on companson of morphological data. The new species differs from the
type species, M. platysporum, in having shorter and wider conidia, and from M. flabelliforme in having much longer and wider
conidia. The hyphomycctous genus Mycoenterolobium is similar to Cancellidium but differs in the arrangement of conidial rows
of cells at the attachment point to the conidiophores. The conidia of the former arc made up of rows of cells, radiating in a lincar
pattern from a single cell attached to the conidiophore, while in Carcellidium, adherent rows of septate branches radiate from the
conidiophore. Cancellidium conidia also contain branched chains of blastic monilioid cells arising from the conidia, while these
arc lacking in Mycoenierelobium. At maturity in Myceenterolobium, the two conidial lobes unite and arc closcly appressed.
Phylogenetic analyses based on a combined LSU, SSU. ITS, T /-, and RPB2 loci sequence data support the placement of
Mycoenterolobium aquadictyosporium close to the family Testudinaccac within Pleosporomycetidac, Dothidcomycetes. The
novel species Mycoenierolobium aquadictyosporium is described and illustrated and is compared with other morphologically
similar taxa.

Keywords 1 new taxon - Freshwater hyphomycete - Asian mycology - Multi-locus analysis - Thailand
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The incorporation of molecular data in phylogenetic and evo-
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