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Abstract

This study focuse on ascomycetes associatedth Para rubbertrees collected from
plantations in Thailand. We providiescriptionsand phylogeies for one new genus, seven new
species, two asexuaexual morph connections) ew host records, and one reference specimen.
Dothideomycetes are dominant amamsromycetesn Paa rubber.Only three species from our
collection have previously beenreported from Para rubbén the AmazonForest where Para
rubber originate Mosttaxa foundon rubberreesin this studyhavepreviouslybeenrecorded in
Thailand, either on Para roér a different hosts. It is apparent that tiaajumped from unrelated
hoststo colonize rubberA checklist of fungi and fungslike organisms associated with Para
rubber isalso provided. The checklist includes references for each tdenmode iformation,
and distributionThe checklistomprises’85 species and80 taxaidentified only to genufrom 59
countries. The taxa in the checklsglong in67 orders, 18 families, and 33 genera.
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BotryosphaerialesC.L. Schoch, Crous & Shoemaker

Botryosphaeriacea€eTlheiss. & Syd.

1. Lasiodiplodia pseudotheobromag.J.L. Phillips, A. Alves & Crous, Fungal Divers. 28: 8
(2008

2. Lasiodiplodia theobromaéPat) Griffon & Maubl., Bulletin de la Société Mycologique de
France 25: 571909

3. Sphaeropsis eucalypticola.J.L. Phillips, in Phillips et al., Stud. Mycol. 76: 1%3013,
new host record

CapnodialesWoron.
Mycosphaerellacead.indau
4. Cercospora dioscoreapyrifoliae J.M. Yen, Bull. Trimest. Soc. Mycol. Fr. 84: (6968,
new host record

DyfrolomycetalesK.L. Pang, K.D. Hyde & E.B.G. Jones
PleurotremataceaeWalt. Watson(= Dyfrolomycetaceae K.D. Hyde et)al.
5. Dyfrolomyces sinensiSamarak., Tennakoon & K.D. Hyde) Hyde et al., Mycosphere
9(2): 354(2018, new host record

HysterialesLindau

HysteriaceaeChevall.

6. Gloniopsis leucaenadayasiri, E.B.G. Jones & K.D. Hyde, Mycosphere(1)0 16 (2019,
new host recordand sexual morph record

7. Rhytidhysteron neorufulum Thambug. & K.D. Hyde, in Thambugala, Hyde,
Eungwanichayapant, Romero & Liu, Cryptog. Mycol(37110(2016

8. Rhytidhysteron tectona®oilom & K.D. Hyde, in Doilom et al., Fungal Divers. 82: 107
182(2016, new host record

MuyocopronalesMapook, Boonmee &.D. Hyde
MuyocopronaceaeK.D. Hyde
9. Muyocopron garethjonesiiTibpromma, Karun. & K.D. Hyde, in Tibpromma et al.,
Mycosphere {@): 1485(2016, new host record
10. QuadrisporellaSenwanna, Cheewangkoon & K.D. Hyden. nov.
11.QuadrisporellaheveaeSenwannaCheavangkoon & K.D. Hydesp. nov.

Pleosporaled_uttrell ex M.E. Barr

Corynesporascacea&ivan.

12.Corynespora cassiicoléBerk. & M.A. Curtig C.T. Wei, Mycol. Pap. 34: 61950

DidymosphaeriaceaeMunk

13.Montagnula thailandicaMapook & K.D. Hyde, in Mapook et alFungal Divers. 101: 35
(2020, new host record

14.Pseudopithomyces palmicolaun F. Li, Ariyaw. & K.D. Hyde, in Ariyawansa et al., Fungal
Divers. 75: 27274(2015, new host record

Hermatomycetacead ocq.

15.Hermatomyces sphaericuéSacc) S. Hughes, Mycologal Papers 50: 1001953, new
host record

LophiostomataceaeSacc.

16.Vaginatispora amygdalA. Hashim., K. Hiray. & Kaz. Tanaka, in Hashimoto et al., Stud.
Mycol. 90: 1792018, new host record

Neohendersoniacea&iraldo & Crous

17.Brevicollum hyalosporumKaz. Tanaka & Toy. Sato, in Tanaka et al., Mycologia (409
611(2017
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18. Crassiparies octosporarurBenwanna, Cheewangkoon & K.D. Hydp, nov.

19.Crassiparies quadrisporusM. Matsum., K. Hiray. & Kaz. Tanaka, in Li et al., Fungal
Divers. 78: 632016, new host record

Periconiaceae\ann.

20.Periconia hevead.A. Stev. & Imle, Mycologia 3B): 580(1945, reference specimen

PhaeoseptaceaBoonmee, Thambug. & K.D. Hyde

21.Pleopunctum hevea8enwanna, Cheewangkoon & K.D. Hydp. nov.

TorulaceaeCorda

22.Torula fici Crous, IMA Fungus §1): 192(2015, new host record

Venturiales Y. Zhang ter, C.L. Schoch & K.D. Hyde
Sympoventuriacea€eY. Zhang ter, C.L. Schoch & K.D. Hyde
23.Clavatispora thailandicaBoonmee & K.D. Hyde, in Boonmee et al., Phytotaxa(1)/®6
(2019
24.Verruconis heveaeHuanrluek, Senwanna, Jayawardena & K.D. Hyde, in Huanraluek et al.,
Bhat & Hyde, Phytotaxa 40B8): 50 (2019
25.Verruconis phayaoensissenwanna, Cheewangkoon & K.D. Hydp, nov.

Class Sordariomycete®©.E. Erikss. & Winka
Diaporthales Nannf.
CoryneaccaeCorda
26.Coryneum heveanumSenwanna, Cheewangkoon & K.D. Hyde, in Senwanna et al.,
MycoKeys 43: 812018
Cytosporacead-r.
27.Cytospora diopuiensi€.J. Shang, J.K. Liu & K.D. Hyde, in Shang et al., Mycosphere
11(1): 202(2020, new host recordand asexualmorph record
28. CytosporaheveaeSenwanna, Cheewangkoon & K.D. Hydp, nov.
29. Cytospora thailandicaNorph., T.C. Wen & K.D. Hyde, in Norphanphoun et al., MycoKeys
38: 106(2018, new host record
DiaporthaceaeHo6hn. ex Wehm.
30. Diaporthe heveicolaSenwanna, Cheeangkoon & K.D. Hydesp. nov.
31.Diaporthe rosaeSamarakoon & K.D. Hyde, in Wanasinghe et al., Fungal Divers.i@&R6L
(2018, new host record

HypocrealesLindau
NectriaceaeTul. & C. Tul.
32.Albonectria rigidiuscula(Berk. & Broomg Rossman & Samuels, in Ramman et al., Stud.
Mycol. 42: 1051999, new host record
33.Nectria pseudotrichiaBerk. & M.A. Curtis, J. Acad. Nat. Sci. Philadelphia 2, 2: 289. 1853

CoronophoralesNannf.(= Melanosporales N. Zhang & M. BlacKw.
Nitschkiaceae(Fitzp) Nannf.
34.Fracchiaea reveaeSenwanna, Cheewangkoon & K.D. Hydp, nov.

SporidesmialesCrous
Sporidesmiacead-r.
35. Sporidesmium tropicalév.B. Ellis, Mycol. Pap. 70: 581958, new host record

Xylariales Nannf.
DiatrypaceaeNitschke
36.Allocryptovalsa cryptovalsoidegTrouillas W.M. Pitt & Gublej Senwanna et al.,
Mycosphere §10): 1840(2017), new host record
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37.Paraeutypella citricola(Speg.) L.S. Dissan., Wijayaw., J.C. Kang & K.D. Hyde, in
Dissanayake, Wijayawardene, Dayarathne, Samarakoon & Dai, Biodiversity Data Journal 9:
63864, 14 (2021hew host record

Introduction

Hevea brasiliensigill. Arg. (Euphorbiacegeis commonly known ashe Para rubber tree
and commerciallyjs the only source for the natural rubbi@ayasinghe 1999b, Lieberei 2007
Natural rubber is a sendary metabolitécis 1,4polyisopreng that cannoeasily be replaced by
commercially producedynthetic rubbe(Rippel & Galembeck 2009, Souza et al. 2009, Zhu &
Zhang 2009 With the high economic value, rubber plantatidrave expaned throughout the
tropics, especially in Southeast A¢kox et al. 2014, Ahrends et al. 2015, Wasfdgromas et al.
20195. Many forests andraditional agricultural systems ithme tropics have beerconverted to
monoculturesplantations of rubber treg€hen et al. 2016, Mige et al. 2018 This resuls in
significantbiodiversity loss and increase the pathogen density in the ecositeigkamheng et
al. 2016, Meijide et al. 2018, Nguyen et al. 2DZara rubber plantatiomdsocontribute to climate
changgAhrends et b 2015,Wangpimool et al. 2007

The Para rubber tree is an exotic forest species ofiiginatbm tropical rain forestsn the
Amazon Basin of South America, which sussdirgh microbial diversityJayasinghe 1999b, Hyde
& Soytong 2007, Orwa et al. 200Hytbnen et al. 2019 Para rubber has highly divers
associations with microorganismacluding fungi. Several fungal pathogefesg., Colletotrichum
spp.,Corynespora cassiicol@hytophthora palmivoracause diseases in gitowth stage of Para
rubbe (Déon et al. 2012a, Sunpapao & Pornsuriya 2014, Liu et al.) 2Bib8vever, natural rubber
and some rubbdrased products also show higher susceptibility towards {lwieh & Ogbebor
2008, Ogbebor 2010, Gasparotto et al. 2012, Sunpapao & Pornsuriya l201et al. 2018b,
Sterling et al. 2019 Many economically important fungal pathogens are found in forests. However
due to the high diversitgf other micreorganismspathogenicitynaybe suppresseWeir 1929.

In Centraland South AmericalLeaf Blight diseasg(SALB) is an important and serious disease
caused byPseudocercospora uleivhich canseriouslyaffect Para rubber plantatiojields(Rands

1924, Weir 1926, Gazis & Chaverri 2010, FAO 2011, Rocha et al.)2Mteover, leaf spot, leaf

fall and pavdery mildewdiseasecaused byColletotrichumspp.,Corynespora cassiicol&rysiphe
necator E. quercicola and Oidium heveaeare also important diseases in rubber plantations
(Liyanage and Jacob 1992, Limkaisang et al. 2005, Ogbebor 2010, Sunpapacséripard014,
Liyanage et al. 2016, Villarraget al 2017. However, the fungal infection process varies with
physiological as well as geographical factors. Altogether, these factors affect the disease
epidemiology(Weir 1926, Oghenekaro et al. 2014, Monkaal. 2017. Therefore, the expansion

of monoculture rubber plantations can affect the ecology of the plantation area through diseases
epidemics and pathogenicityayasinghe 1999a, b, Ploetz 2007, Narayanan & Mydin 2012, Monkai
et al. 2017. There havebeen several studies of endophyteaprobesand pathogens on Para
rubber worldwide. Nonetheless, the informatiorthad fungi on Para rubbes relativelypoor and
manytaxalack molecular data. Henceyevisedtaxonomicapproach withmulti-gene phylognetic
analysisis necessary to understand the fungal diversity associated with Para rubiteetadton

related ecosystems.

Thailand is the worlé largest rubber producer and exporter since 1®@imyen et al.
2018. Para rubber plantations expaddieom the south of Thailand tdhe north and northeast
leading to widespread land conversion to monoculture rubber cultivgffamsak 2015,
Tongkaemkaew & Patanothai 2015, Wangpimool et al. ROTe fungi on Para rubber in
Thailand hae beenrelatively poorly investigated and onkyfew reports are availablgSeephueak
et al. 2011, Rodesuchit et al. 2012, Sunpapao & Pornsuriya 2014, Trakunyingcharoen et al. 2015,
Srihanant & Petcharat 2015, Thaochan et al. 0R0Qe to the fast distribution of Parabheras
well asclimate changeeffects it is important to investigate the fungal diversitfy Para rubber
plantations in Thailand. Para rubber is an exotic plaiihailandandprovides a platform to study
fungal host interactiongifestyle shifts and lostjumping.In this study, we providdescriptionsand
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phylogenes of ascomycetesassociated with para rubber plantations in Thailand. Meltie
phylogeny coupled with taxonomic comparison are used to identify and confirm the current
taxonomic placementsf these taxa. In additiora checklist of fungi associated withlevea
brasiliensisis provided.

Materials & Methods

Collections, morphologicalstudies,and isolation

Fresh material¢symptomatic and asymptomatic of Para ruplvegre collected from Par
rubber plantations i€hiang Mai, Chiang Rai, Loei, Phayao, Ranong, and Sukhothai provinces in
Thailand Themethods of thistudy follow Senwanna et §2019 and Senayanake et §£2020.

DNA extraction, PCR amplification and DNA sequencing

Genomic DNA was extracted from fungal mycelium grown on MEA or fungal fruiting
bodies, using the Biospin Fungus Genomic DNA Extraction (RibFlux®, Hangzhou, P.R.
Ching, FavorPrep Tissue Genomic DNA Extraction Mini KEAVORGEN Biotech Corp.,
Taiwan, and theBIOMIGA Fungus Genomic DNA Extraction Ki(Biomiga Inc., USA and
E.Z.N.A.® Genomic DNA Isolation Kit{OMEGA Bio-Tek, Georgia respectively, according to
the manufactumés protocol. Extracted DNA was stored &0 °C. PCR amplifications were
performed fo selected gene regions using given primers (Tdbl@and conditions as shown
described in Senwanna et al. (2019).

Phylogenetic analyses

Sequences were assembled using SeqMan 5.00 and the closely related taxa for newly
generated sequences were selectedh fGenBank based on BLASTn searches of the NCBI
nucleotide databasghttp://blast.ncbi.nim.nih.goy/as well as recent studies. The individual gene
alignments were initially aligned by MAFFT version 7Katoh et al. 2019
http://mafft.cbrc.jp/alignment/seer/) and improved manually where necessary in BioEdit v.7.0.9.1
(Hall 1999 and MEGA7(Kumar et al. 201p The final alignments of the combined miggne
dataset were analyzed and inferred the phylogenetic trees based on maximum liKdibpadd
Bayesan inferencgBl) analyses.

The ML analyses were performed by using the RAXMBC2 on XSEDE(v. 8.2.§
(Stamatakis et al. 2008, Stamatakis 2044 the CIPRES Science Gateway platfqivtiller et al.
2010. Maximum likelihood bootstrap values equal orajee than 60% are defined above each
node. The BI analyses were performed by MrBayes on XSEDE, MrBayes(Bie&enbeck &
Ronquist 200)Lvia the CIPRES Science Gateway platfdiviiller et al. 2010. Bayesian posterior
probabilities(BY PP (Rannala & Yandl996, Zhaxybayeva & Gogarten 2QQ@%ere determined by
Markov Chain Monte Carlo Samplif@gMCMC). Six simultaneous Markov chains were run from
random trees for 1,000,000 generations or depending on individual settings for the fungal group
and trees were s@pled every 100 generation. The run was stopped when the standard deviation of
split frequencies was reached below 0.01. The first 10% of generated trees representingithe burn
phase of the analysis were discarded and the remaining trees were usagduiating PP in the
majority rule consensus tree. Bayesian posterior probabilB€®P) equal to or greater than 0.95
are defined above the nodes. The phylogenetic tree was visualized in FigTree (RamiBaut
2016 and edited in Adobe lllustrator C2019 version 23.0.3.585 and Adobe Photoshop CS6
version 13.0(Adobe SystemdJSA). The newly generated sequences in this study were deposited
in GenBank.
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Table 1Details of gene locsequencednd primers used for phylogenetic analyses

Genus(number of isolates Gene/loct PCR primers References for primer
used for sequenciny (forward/reverse)
Brevicollum(2), Clavatispora LSU LROR/LR5 Vilgalys & Hester(1990
(2), Corynesporg1), SsuU NS1/NS4 White et al.(1990
Crassiparieq4), Dyfrolomyces | ITS ITS5/ITS4 White ¢ al. (1990
(1), Gloniopsis(2), TEF1 EF1-983F/EF12218R Rehner(2007)
Hermatomycegl), Montagnula | RPB2 fRPB2-5f/fRPB27cR Liu et al.(1999
(1), Muyocopron(1), Periconia
(2), Pleopunctung2),
Rhytidhysteror§4),
Sporidesmiun{l), Torula (3),
Verruconis(4), Quadrisporella
()
Cercospora2) ITS ITS5/ITS4 White et al.(1990
TEF1 EF1-728F/EF1986R Carbone & Kohr(1999
ACT ACT512F/ACT783R Carbone & Kohr(1999
Coryneum(2) ITS ITS5/ITS4 White etal. (1990
LSU LROR/LR5 Vilgalys & Hester(1990
TEF1 EF1-728F/EF1986R Carbone & Kohr(1999
Cytospora(b) ITS ITS5/ITS4 White et al.(1990
LSU LROR/LR5 Vilgalys & Hester(1990
Carbone & Kohr(1999
ACT ACT512F/ACT783R Carbone & Kohr(1999),
TEF1 EF1-728F/EF2 O&onnell et al(1998
Diaporthe(2) ITS ITS5/ITS4 White et al.(1990
TEF1 EF1-728F/EF2 Carbone & Kohr(1999),
Odonnell et al (1998
TUB2 Bt-2a/Bt2b Glass & Donaldsoli1995
DiatrypaceaeAllocryptovalsa | ITS ITS5/ITS4 White et al(1990
(1), Eutypella(1) TUB2 T1/Bt-2b Odonnell & Cigelnik(1997),
Glass & Donaldsoli1995
Fracchiaea(1) LSU LROR/LR5 Vilgalys & Hester(1990
Rehner(2007)
TEF1 EF1-526F/ EF11526R
fRPB25f/fRPB27cR Liu et al.(1999
RPB2
Lasiodiplodia(5) ITS ITS5/ITS4 White et al.(1990
TEF1 EF1-688F/EF1986R Alves et al.(2008, Carbone &
Kohn (1999
TUB2 Bt-2a/Bt2b Glass & Donaldsoli1995
NectriaceaeAlbonectria(l), ITS ITS5/ITS4 White et al(1990
Nectria(1) LSU LROR/LR5 Vilgalys & Hester(1990
RPB1 RPBLAC/RPBLCr Matheny et al(2002
TUB2 Bt-2a/Bt2b Glass & Donaldsoi(1995
Pseudopithimyced) LSU LROR/LR5 Vilgalys & Hester(1990
ITS ITS5/ITS4 White et al (1990
RPB2 fRPB25f/fRPB27cR Liu et al.(1999
Sphaeropsi¢l) ITS ITS5/ITS4 White et al.(1990
TEF1 ER728F/EF2 Carbone & Kohr(1999,
O®onnell et al(1998
TUB2 Bt-2a/Bt2b Glass & Donaldson
(1995

a ACT: Actin, ITS: Part of rDNA 18936end), the first internal transcribed spag¢érS1), the 5.8S rRNA gene,
the second ITS regiofiTS2), and part of the 28S rRNGb6end; LSU: 28S large subunit rDNA; SSU: 18S smalll
subunit rDNA; TEFL translation elongation factdr-alpha gene; RPB1: RNA polymerase Il largest subunit;
RPB2:RNApol ymerase ||l secon-thbuinargest subunit; TUB2:

1339



Results

Taxonomy

Phylum AscomycotaCaval.-Sm.

Class Dothideomycetesensu O.E. Erikss. & Winka
BotryosphaerialesC.L. Schoch, Crous & Shoemaker
Botryosphaeriacea€eTlheiss. & Syd.

Botryosphaeriaceae are endophytes, pathogens, and saprobes of a wide range of hosts in
temperate, tropical andilstropical regions (Burgess et al. 2006, Phillips et al. 2013, Slippers et al.
2013, Dissanayake et al. 2017a, Wu et al. 2021). Some pathogenic taxa are associated with cankers,
dieback and rot diseases on ecologically and economically important planlipgRit al. 2013,
Trakunyingcharoen et al. 2015a, b, MaFelix et al. 2017, Karunanayake & Adikaram 2020,
Batista et al. 2021). Currently, 22 genera are listed in this family (Phillips et al. 2019, Hongsanan et
al. 2020b). In this study, four collectis belonging td.asiodiplodia pseudotheobromé#) andL.
theobromae(3) were made and identified (Fig. 1). The asexual morphs Lafsiodiplodia are
characterized by hyaline and aseptate conidia becoming brown-septete when mature, with
longitudinal stiations on the conidial surface (Hyde et al. 2013, Phillips et al. 2013). Many species
are pathogens of various hosts (Burgess et al. 2006, Phillips et al. 2013, Trakunyingcharoen et al.
2015a, Rosado et al. 2016, Karunanayake & Adikaram 2020). In agd@phaeropsis
eucalypticolais newly recorded oRlevea brasiliensig Thailand.

Lasiodiplodia pseudotheobromakJ.L. Phillips, A. Alves & Crous, Fungal Divers. 28: 8 (2008)
Fig. 2

Index Fungorum number: IF510941

Saprobic on seed covaf Hevea brasiliensis Sexual morph: Undetermined. Asexual
morph: Conidiomata (170/)190'300 em diam. & = 234 em, n = 10), superficial, solitary to
gregarious, globose or subglobose, dark brown to black, with a central d3@ntumcomposed
of cells of textura angularis outer layers dark brown to black, inner layers hyaline -whated.
Pseudoparaphysef7i )35 5516 0 ) em T13o0.mg,en.wi de, hyaline, é
widest at the base, tapering towards the e@midiophoresreduced to enidiogenous cells.
Conidiogenous cell§6.8)7.511.2x (2i)3.Z214.7em (e = 9 x 4em, n = 20), holoblastic, hyaline,
thin-walled, smootkwalled, cylindrical.Conidia (16.7 )22 28(1 31.5)x (9.5')11i 14.5em (x = 26
I 13 &m, n = 40), imMmmataré¢, medanly -basemage) dark broww, itheck
walled, ellipsoid to obovoid, base truncate or rounded, with longitudinal striations from apex to
base when mature.

Culture characteristics Conidia germinating on MEA within 24 hours at room temperature
and germ tubes produced from apex. Colonies on MEA circuddvety, moderately fluffywhite
at first, becoming greyish white ldack

Material examined Thailand, Phayao Province, Mueang District, on seed coveeweéa
brasiliensis (Euphorbiaceae), January 2017, C. Senwanna, RBPY32 (MFLUG202), living
culture MFLUCC 170349.

Host and distributiori Wide host range, widely distributed in tropical and subtropical
regions.

GenBank number$ MFLUCC 170349: ITS = OL782124, LSU = OL782046, TEF1 =
0L944420, TUB2 = OL840994.

Notes i Phylogenetic analyses show that strain MFLUCCO0349 grouped within the
Lasiodiplodia pseudotheobromatade (Fig. 1). In the BLASTn search, the closest match to the
ITS, TEF1 and TUB2 sequences with 100% similarity Wwagsudotheobromaelhe morphology
from our collection (MFLU 240202) is similar to the asexual morph of the holotype (Pavlic et al.
2008) and the collection from Para rubber (Trakunyingcharoen et al. 2014). We, therefore, name
our collections ak. pseudothdaromae
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Lasiodiplodia pseudotheobromae CBS 116460
Lasiodiplodia pseudotheobromae CBS 374.54
Lasiodiplodia pseudotheobromae CBS 304.79
Lasiodiplodia pseudotheobromae MFLUCC 17-0349
Lasiodiplodia pseudotheobromae CBS 116459
Lasiodiplodia pseudotheobromae IBL 241
Lasiodiplodia pseudotheobromae CJA 36
Lasiodiplodia pseudotheobromae B011/2
Lasiodiplodia pseudotheobromae B011/1
Lasiodiplodia pseudotheobromae B009/1
75/0.99, | Lasiodiplodia pseudotheobromae B008/M
_— Lasiodiplodia pseudotheobromae B011/3
Lasiodiplodia sterculiae CBS 342.78
Lasiodiplodia chinensis CGMCC 3.18061

?5.’0,97_,

86/1
e — [ asiodiplodia lignicola MFLUCC 11-0435
92/0.99 L asiodiplodia avicenniae CMW41467
-/0.98, | Lasiodiplodia mediterranea CBS 137783

pa b

&1/- Lasiodiplodia vitis CBS 124060
2o [[u[ Lasiediplodia subglobosa cMm 3872
B Lasiodiplodia gravistriata CMM 4564
096 Lasiodiplodia macrospora CMM 3833
-/0.93 \[ Lasiodiplodia citricola CBS 124707
Lasiodiplodia cinnamomi CFCC 51997

’_I]’_‘

2 ]
951
o Lasiodiplodia euphorbiicola CMM 3609

-/0.99
'T Lasiodiplodia euphorbiicola CMM 2275
Lasiodiplodia parva CBS 456.78
_LLasiodipIodia laeliocattleyae CBS 167.28
Lasiodiplodia laeliocattleyae CBS 130992
Lasiodiplodia hormozganensis CBS 124709
|| Lasiodiplodia theobromae MFLUCC 17-0381
Lasiodiplodia theobromae CBS 164.96
Lasiodiplodia theobromae MFLUCC 17-0379
Lasiodiplodia theobromae MFLU 19-0221
|* Lasiodiplodia theobromae MFLUCC 17-0385
— Lasiodiplodia bruguierae CBS 139669
74/0.92 ] 4— Lasiodiplodia viticola CBS 128313
20/1 Lasiodiplodia brasiliense CMM 4015
0.92, Ta Lasiodiplodia exigua CBS 137785
Lasiodiplodia americana CERC 1961
Lasiodiplodia pandanicola MFLUCC 16-0265
somo.oa| [ Lasiodiplodia mahajangana CBS 124927
63/1] Lasiodiplodia caatinguensis CMM 1325
0.92,, ] Lasiodiplodia chonburiensis MFLUCC 16-0376
Lasiodiplodia magnoliae MFLUCC 18-0948
98/1 {Lasiodiplodia iraniensis CBS 124710
64/0.97 Lasiodiplodia iraniensis CMM 3610
99/1 1Lasiodiplodia hyaline CGMCC 3.17975
10011471 ! Lasiodiplodia thailandica CBS 138760
10011 Lasiodiplodia endophytica MFLUCC 18-1121
Lasiodiplodia pontae CMM 1277
-10.99, |97/0.99, Lasiodiplodia missouriana CBS 128311
75’0-951»=|-E_asiodiplodia gilanensis CBS 124704
Lasiodiplodia plurivora CBS 120832
Lasiodiplodia gonubiensis CBS 115812
Lasiodiplodia venezueiensis CBS 118739
Lasiodiplodia rubropurpurea CBS 118740
-1 100/1 I— Lasiodiplodia pyriformis CBS 121770
Lasiodiplodia crassispora CBS 118741

| — Lasiodiplodia margaritacea CBS 122519
Diplodia mutila CMW 7060 Outgroup

/0914

62/- |

A

| i

61/0.99,

62/0.99

Figure 17 RAXML tree of Lasiodiplodiabased on analyses of a combined ITS, TEF1 and TUB2
sequence data. Sixty strains are included in the combined sequence analysis, which comprise 1272
characters with gap3ree topology of the ML analysis waimilar to the BYPPThe best scoring
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RAXML tree with a final likelihood value 0f4820.523529 is presented. The matrix had 350
distinct alignment patterns, with 18.51% of undetermined characters or gaps. Estimated base
frequencies were as follows: A 0.209484, C= 0.303163, G= 0.256114, T= 0.231239;
substitution rates: AG= 1.381847, AG= 3.568230, AT= 1.705303, CG= 1.053067, CT=
5.370543, GT= 1.000000; gammé i st r i but i on =h6a8%89. Boastrap supgore r U
values for ML equal to or greater than 6@¥d BYPP equal to or greater than 0.90 are defined as
ML/BYPP above the nodedNewly generated sequences are in red bold and type species are in

bold. Diplodia mutila(CMW 7060 is used asheoutgroup tarn.

Figure 2 i Lasiodiplodia pseudotheobroma®FLU 21-0202. a Conidiomata on substrate.
b Squash mounts showing the peridium. ¢, d Paraphyses and conidiogehestanidia.
|, k Germinated spes.Scale bar: a = 200 pum, b = 20 pninke= 10 pm.

Lasiodiplodia theobromaéPat) Griffon & Maubl., Bulletin de la Société Mycologique de France

25: 57(1909 Fig. 3
Index Fungorum number: IF805924
Saprobic on dried petiole, associatedhwiliebackof twig (attached on trgeand stem of

Hevea brasiliensis Sexual morph: Undetermined. Asexual morgonidiomata (1607)1700
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3901405 x (155)165300em (% = 263 x 236.5em, n = 19, immersed to semimmersed,
becoming raised to erumpent thrbutihe host tissue, unio multi-locular, solitary to gregarious,
globose or subglobose, dark brown to black, with a central osBel&@ium12i6 6 e m wi de,
of textura angularis outer layers dark brown to black, inner layers hyaline, -wahed.
Pseudo@raphysesup to 297 0 em ligdngg m 2wi7d e, hyaline, as
occasionally branched, ends rounde@onidiophores reduced to conidiogenous cells.
Conidiogenous celli 15 x 2.5/6 em (x = 11 x 4em, n = 10, holoblastic, hyaline, thiwalled,
smoothwalled, cylindrical.Conidia (18)211 29 x 10.5 14(i 17) em (% = 24.5 x 13em, n = 5§,
hyaline, aseptate when immature, mediallguseptate, dark brown, thiekalled, ellipsoid to
obovoid, base truncate or rounded, with longitudinal stnatfoom apex to base when mature.

Culture characteristicé Conidia germinating on MEA within 2Bours atroom temperature
and germ tubes produced from apex. Colonies on MEA circukdvety, moderately fluffy,
cultures white at first, becoming greyishitehto black

Material examined Thailand, Chiang Mai Province, Mueang District, on dried petiole of
Hevea brasiliensigEuphorbiacege 22 September 20167. SenwannaRBCM02 (MFLU 19-
0219, living culture MFLUCC 170379;ibid., on stem oHevea brasiliasis (Euphorbiacege 22
September 2016C. SenwannaRBCM04 (MFLU 19-0221), living culture MFLUCC 170381,
ibid., on branchattached to the tr¢®f Hevea brasiliensigEuphorbiacege 22 September 2016,
C. SenwannaRBCMO08 (MFLU 19-0225), living cultureMFLUCC 17-0385.

Host and distributioni Wide host rangewidely distributed in tropical and subtropical
regions.

GenBank numbei MFLUCC 170379: ITS = OL782125].SU = OL782047, TEE =
0L944421 TUB2 = OL840995 MFLU 19-0221: ITS = OL7821@, MFLUCC 17-038L: ITS =
OL782127;MFLUCC 17-0385:ITS = 0OL782128, TEE=0L944422 TUB2 = OL840996

Notesi In the BLASTn search, the closest matcttethe ITS, TER and TUB2 sequences of
our strains with 100% similarity wereasiodiplodia theobromaed_asiodiplodia thebromaeis a
common opportunistic pathogen that occurs on many host plafits., Myrtaceae, Pinaceae,
Proteaceae, Sapotacgaeorldwide andis similar to L. pseudotheobromam having hyaline,
ellipsoid, aseptate conidia, becoming dark brown with a mediagle septum and having
longitudinal striatios when mature, but they differ in conidia siZélves et al. 2008,
Trakunyingcharoen et al. 20160 he speciehasalsobeenreported as sapraband pathogdn on
Para rubber(Dingley et al. 1981, Saikia 198 Seephueak et al. 2011in this study,the
phylogenetic analysis shows that four strains MFLUC@&379, MFLUCC 170381, MFLUCC
17-0385 and MFLU 1922 grouped with_asiodiplodia theobromag¢CBS 164.96, type strain
(Fig. 1). The morphology of our stmas are alsosimilar to L. theobromagGriffon & Maublanc
1909. We, thereforenameour collectiors asL. theobromae

Sphaeropsis eucalypticola.J.L. Phillips, in Phillips et al., Stud. Mycol. 76: 16813 Fig. 5

[ Sphaeropsis chromolaenicoMapook & K.D. Hyde, in Mapook et al., Fungal Divers. 101:
113(2020

Index Fungorum number: 1805924

Associated with cankeron twig (attached on trgeof Hevea brasiliensisSexual morph:
Ascomata200' 245 x 170/ 250um (x = 223 x 212.3 um, n = }Pappedang as black to dark brown
spots, solitary or scattered, convex on host tissue, initially immersed in tissue, becoming semi
immersed, globose, coriaceous, with a central ostideidium31i 40 um (x = 34.4 um, n = 1P
wide, cells oftextura angularisdark brown to blackPseudoparaphyseés4i 5.8um (x= 4.6 um, n
= 20) wide, oblong to cylindrical, septate, constrictedhat septum.Asci (52 )70i 120(i 127.5 x
(121)19132(i141) pm (= = 90 x 26.2 um, n = 19 8spored, bitunicate, fissitunicate, cylindric
clavate or clavate, with a short pedicel, apically rounded with an ocular chaftmeispores
(21.5924i 30(1 32) x 10i 15.5um pm (% = 27.5 x 13um, n = 38 overlapping biseriate, hyaline to
yellowish brown when immature, becoming brown to dark brown whatune, ellipsoid to ovoid,
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aseptate, ends rounded, with an apiculus at each end, widest at the center and tapers¢thoward
narrow ends, with granular appearance. Asexual morph: Undetermined.

Culture characteristic§ Ascospores germinating on MEA withi24 hours atroom
temperature and germ tubes produced from apex. Colonies on MEA cixailaaty, moderately
fluffy, cultures white at first, becoming greyish whitedark olivaceousind dark in reverse.

Material examined Thailand, Phayao Province,udng District, on twigattached on trge
of Hevea brasiliensigEuphorbiacege 2 October 2016C. SenwannaRBPY05(MFLU 19-0236),
living culture MFLUCC 170324(new host record

Host and distributiofi Bauhinia purpuregThailand; Phookamsak et al. Z)1Chromolaena
odorata (Thailand; Mapook et al. 2020Eucalyptussp. (Thailand; Liu et al. 2012 Hevea
brasiliensis(Thailand; this study Tectona grandig¢Thailand; Doilom et al. 2005

GenBank numbeii MFLUCC 17-0324: ITS = OL782129, LSU = OL782045SU =
OL780518, TEE =0L944419 TUB2 =0L944406

Figure 3 1 Lasiodiplodia theobromadMFLU 19-0225. a Substratebi d Conidiomata on the
substrate. e Section through the conidioma. f Peridium. g Paraphyses and conidiogenesis
h Conidia. | ] Germinded sporesScale bas: a = 500 um, b = 50 pmj ¢= 20 pm.

Notes1 Sphaeropsisvas introduced by Saccardd8800) and characterized by brown,
aseptate ascospores with a small apiculus at either end. In the BLASTn search, the closest match to
the ITS andLSU sequences with 100% similaritftMT214366 and MT214460were S.
chromolaenicold MFLUCC 17-1499 andS. eucalypticolfMFLUCC 12-0171; MK108956, CBS
133993; MH866075 and MFLUCC 11654; JX646808 while the closest match to TERNd
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TUB2 sequences with100% (KX646363, and 99.67% (KX671965 similarity, were S.
eucalypticola(strain MFLUCC 130701). A comparison of the LSU gene region of our strain
(MFLUCC 170324, S. chromolaenicoldMFLUCC 171499, type stralnand S. eucalypticola
(MFLUCC 110579, tyge strair) reveals one base pair differen@12% across 835 nucleotides,
while a comparison of the IT$+5.89 gene region shows th&. chromolaenicolas not
significantly different fromS. eucalypticolg0/491 bp. In addition, comparison of the TERIhd
TUB2 gene regions show that our stréiFLUCC 17-0324) is not significantly different frons.
eucalypticola However, we could not compare the TEF1 and TUB2 gene regio®. of
chromolaenicolafMFLUCC 17-1499 due to a lack of sequences. We, therefeymonymizedsS.
chromolaenicolaas S. eucalypticoldbased on phylogenetic analyses. Our strairfspifiaeropsis
eucalypticola(MFLUCC 170324 was isolated from a twig dflevea brasiliensisThis is welt
supported in the phylogenetic trééig. 4 and in agrement with the type descriptiofisiu et al.
2012. However, the asci of our strain and thatGhfromolaena odoratéMapook et al. 2020are
broader than reported by Liu et #2012. This may be due to distribution and morphological
variability within the speciesSphaeropsis eucalypticolaas been reported from different hosts
(Liu et al. 2012, Doilom et al. 2017, Phookamsak et al. 2019, Mapook et a), o2@his is the
first report fromHevea brasiliensis

Sphaeropsis eucalypticola MFLUCC 13-0701
80/, Sphaeropsis eucalypticola MFLUCC 11-0579

Sphaeropsis eucalypticola MFLUCC 11-0654

100/1

Sphaeropsis eucalypticola MFLUCC 17-0324

64/0.99, Sphaeropsis eucalypticola MFLUCC 17-1499

Sphaeropsis citrigena ICMP 16818
1001

Sphaeropsis citrigena ICMP 16812

Sphaeropsis visci CBS 100163
100/1

70/0.97 Sphaeropsis visci CBS 186.97

Sphaeropsis porosa CBS 110496

Outgroup

Diplodia mutila CMW 7060

0.008

Figure 47 RAXML tree of Sphaeropsidased on analyses of a combined LSU, ITS, TEF1 and
TUB2 sequence data. Eleven strains are included in the combined sequence analysis, which
comprise 2175 characters with gapsee topology of the ML analysis was similar to the BYPP

The best scoring RAxMLrée with a final likelihood value 0f4157.744015 is presented. The
matrix had 158 distinct alignment patterns, with 8.88% of undetermined characters or gaps.
Estimated base frequencies were as follows: 8.224679, C= 0.269908, G= 0.285826, T=
0.21959; substitution rates: A€ 1.410032, AG= 2.214590, AT= 0.406236, CG 1.511840, CT
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= 5.536141, GE 1.000000; gamma distribution shape paramégte2.466509. Bootstrap support
values for ML equal to or greater than 6@%d BYPP equal to or greater than 0.90 are defined as
ML/BYPP above the nodedNewly generated sequences are in red bold and type species are in
bold. Diplodia mutila(CMW 7060 is used asheoutgroup tarn.

Figure 51 Sphaeropsis eucalypticolMFLU 19-0236, new host recond a Habit on substrate.
b Section through the ascoma. c Peridium. d PseudoparaplgisesAsci. i Ascospores.
] Germinated spor&cale bas: a = 500 pump =50 pm, €j = 20 pm.

CapnodialesWoron.
Mycosphaerellacead.indau

Mycosphaerellaceae is highly diversified in morphology and lifestyles (Videira et al. 2017,
2018). Several genera are economically relevant species causing diseases on a wide learige of p
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e.g.Pseudocercosporspp. causing sigatoka diseases on banana worldRg&d@ngolensisausing
fruit and leaf spot disease of citridpthopassalora personatausing foliar diseases of groundnut,
Cercospora apicausing leaf spot disease of cgléV i dei ra et al . -Buekét, 20
al. 2020). Currently, 112 genera and 107 doubtful genera are accepted in the family (Videira et al.
2017, 2018, Hongsanan et al. 2020bgrcosporais one of the most devastating genera causing
diseases on varus plant hosts worldwide (Videira et al. 2018, Jayawardena et al. 2020, Meswaet
et al. 2021). The genus is characterized by pigmented conidiophores, thickened and darkened
conidiogenous loci and conidial hila and hyaline conidia (Groenewald et al. 2018)s study,
Cercospora dioscoreapyrifoliae was collected from Para rubber.

Cercospora dioscoreapyrifoliae J.M. Yen, Bull. Trimest. Soc. Mycol. Fr. 84: 6 (1968) Fig. 7

Index Fungorum number: IF327742

Associated with leaf spots of leavesHdvea basiliensjdistinct,subcircular to circularmpale
brown tobrown on upper surface with dark brown margin, surrounded by yellowish halo, light
brown on lower surfaceSexual morph: Undeterminedsexual morph Caespituli epiphyllus,
scattered.Stromata substomatal to intraepidermal, dark brown to black, erumpeiitl 189 um
diam. giving rise to fascicle of conidiophores (fascicles up to 50 @onidiophoreq27i )57 75(i
86) x(3.5)415um (x= 66 x 4.7 um, n = 20),i2-septate, erumpent through the cuticle, pale to
medium brown, straight, smooth, wall thin to slightly thickened, unbran@wmidiogenous cells
(71)17730( 34) x (3.5)4i5.5um (2 = 24 x 4.6 um, n = 15), integrated, terminadnidiogenous
loci conspicuous, 2i8(i 3.6) um wide, apical, darkened, thicken€dnidia (401 )63/ 164( 183) x
(3.5)4i5um (=114 x 5 um, n = 20), solitary, hyaline, subcylindrical, straight to slight curved,
tapering from the middle of the conidiumada acutely rounded apex,i {31 7(i 11)-septate, hilum
truncate, 23 um wide, thickened and darkened.

Culture characteristick Conidia germinating on MEA within 24 hours at room temperature
and germ tubes produced from every cell of conidium. Colonies BA Brcular, slightly raised,
surface smooth with entire edgehitish grey at the surface with white margin and dark brown
from the centre of the colony in reverse with white margin.

Material examined Thailand, Phayao Province, Muang, on leaf spatiefea brasiliensis
(Euphorbiaceae), 3 January 2017, C. Senwanna, RBPY24 (MFL-029®), living culture
MFLUCC 17-0343) (new host record).

Host and distribution Dioscorea bulbiferg(India; Kamal 2010)D. esculenta(Papua New
Guinea; Groenewald et al. 201%). pyrifolia (Singapore; Braun et al. 2014), tokoro (Japan;
Nakashima et al. 2011)D). rotundata (Papua New Guinea; Groenewald et al. 20¥8yvea
brasiliensis(Thailand; this study).

GenBank numbers MFLU 19-0250: ITS = OL782131, TEF1 = 0OL944424, AC=
OMO000383; MFLUCC 170343: ITS = OL782130, TEF1 = OL944423, ACT = OM000382.

Notesi In a BLASTn search, the closest matches of the ITS sequences with 100% similarity
wereCercospora glycinicoldCPC 23912; NR_147293(;,. belicola(CBS16456; NR_121315§;.
corchori (MUCC 585; NR_120172) an€. fagopyri (CBS 132623; NR_147263). The TEF1
sequences were 100% similar@ercosporacf. sigesbeckia¢CBS 132641; JX143412), while the
ACT sequences were 100% similar to wWaspileicola (CBS 132607; JC143147). Rbogenetic
analyses show that MFLU 4850 and MFLUCC 10343 grouped witlC. dioscoreagyrifoliae
clade (Fig. 6). The morphology from our collection (MFLU-QZ560) is similar toC. dioscoreae
pyrifoliae described by Sivanesan (1985) and Braun et al. {20Hdwever, our collection has
shorter conidiophores (286 x 3.55 vs 60150 x 45 vs (10)40i 200 x 37 um) and number of
septa of conidiophoresi(2 vs 03 vs 08 septate) and conidia {((&i 7(i 11) vs 218 vs 318
septate). Thus, we name our collectianCa dioscoreagyrifoliae which is a new host record for
Hevea brasiliensign Thailand.

DyfrolomycetalesK.L. Pang, K.D. Hyde & E.B.G. Jones
PleurotremataceaéWalt. Watson(= Dyfrolomycetaceae K.D. Hyde et)al.
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Pleurotremataceae comprises three generaDyfrolomyces Pleurotremaand Melomastia
which have been collected from aquatic, mangrove and terrestrial haitatgsanan et al.
20203. In this study, a new host record DBf/ffrolomyces sinensisollected from Para rubber is
reported. Dyfrolomyceswas introduced by Pang et §2013 to accommodate species having
immersed, globose or subglobose, coriaceous, clypeate, ostiolate, papillate ascomata, bitunicate,
fissitunicate, cylindrical asci and broadly fusiform, symmetrical, hyaline, septate as)spith
or without a mucilaginous sheath.

Figure 617 RAXML tree of Cercosporabased on analyses of a combined ITS, TEF1, ACT, CAL
and His3 sequence data. Nineight strains are included in the combined sequence analysis,
which comprise 1764 charaes with gapsTree topology of the ML analysis was similar to the
BYPP. The best scoring RAXML tree with a final likelihood value-D4889.898786s presented.

The matrix had 675 distinct alignment patterns, with 20.44% of undetermined characters.or gap
Estimated base frequencies were as follows: A.230414, C= 0.305071, G= 0.249835, T=
0.214680; substitution rates: A€1.512332, AG= 3.895838, AT= 1.275323, CG 1.116955, CT
=5847230,GE 1. 000000; gamma di s*0.559200tBoaisirap suppomp e p
values for ML equal to or greater than 6@%d BYPP equal to or greater than 0.90 are defined as
ML/BYPP above the nodedNewly generated sequences are in red bold and typéespae in

bold. Pseudocercospora chiangmaien@s51094.3 and CBS 123244re used as outgroup taxa.
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100/1 [ Pseudocercospora chiangmaiensis CBS 123244
! Pseudocercospora chiangmaiensis AGI094.3

Outgroup

Figure 671 continuel.
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Figure 7 7 Cercosporadioscoreaepyrifoliae (MFLU 19-0250, new host recoyda Leaf spots.
bi d Closeup lesion with stromata Conidiophors. f Germinated sporeg Conidia.Scale bar: b,
d =100 pm, ¢ =500 pm, e, g =50 um, f =30 um.

Dyfrolomyces sinensiSamarak., Tennakoon & K.D. Hyde, in Hyde et al., Mycosphé&f 954
(2018 Fig. 9

Index Fungorum nuiver: IF554110

Saprobic on branch dflevea brasiliensisSexual morphAscomatau p t o 570 em d
590 em high, solitary, i mmer sed, gl o PBenidiuem t 0
40176 em (x = 55.6em, n = 15 wide, composed of cells diextura angularis outer layers dark
brown to black, thickvalled, inner layers thiwalled. Pseudoparaphysez.2'5 em um (x = 3.5
pm, n = 20 wide, numerous, hyalineseptate, embedded in a gelatinous matsci (123 )145
2141 230) x 6i 11 pm (% = 1817 x 8.6 um, n = 3)) 8spored, bitunicate, cylindrical, shert
pedicellate, with a thickened apeXscosporeg15i)17i 24(i1 27) x 518 um (x = 21 x 6.4 ym, n =
50), uniseriate, hyalinegllipsoid, pointed at the endsylindrical, mostly 5 7-septate, with searal
small guttules, slightly constricted at septa when maAsexual morphUndetermined.

Culture characteristic§ Ascospores germinating on MEA within 24 hours at room
temperature and germ tubes produced from one or both ends. Colonies on MEA, eirgoédium
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slightly raised, entire, cultures white at first, becoming greyish white from the centre with dark
brown margin from above, with dark brown aerial mycelium and dark brown to black in reverse
with dark brown aerial mycelium.

Material examined Thailand, Chiang Rai Province, Wiang Chiang Rung District, on branch
of Hevea brasiliensigEuphorbiacege 1 November 2016, C. Senwanna, RBCRMFLU 19-
0232, living culture MFLUCC 172606(new host record

Host and distributiori Camellia sinensigThaiand; Hyde et al. 20)8 Hevea brasiliensis

(Thailand; this study
GenBank number$ MFLUCC 17-2606: ITS = OL782132, LSU = OL782048, TEF1 =

OL875098.

71,.| Dyfrolomyces rhizophorae BCC 15481
83/0.95, Dyfrolomyces rhizophorae JK 5439A plaurotremataceae
95/1_|| Dyfrolomyces thailandica MFLUCC 15-0945
79/0.99, i .
Dyfrolomyces thailandica MFLUCC 17-2477
Dyfrolomyces neothailandicus MFLUCC 17-2463

92/1.4 | ' Dyfrolomyces sinensis MFLUCC 17-1344

100/ ‘{{Dyfrolomyces sinensis MFLUCC 17-2606

65/-y, Dyfrolomyces thamplaensis MFLUCC 15-0635

— Dyfrolomyces phetchaburiensis MFLUCC 15-0951

851l g0/t [ Dyfrolomyces tiomanensis NTOU3636
100/1 Dyfrolomyces chromolaenae MFLUCC 17-1434
Melomastia maolanensis GZCC 16-0102

100/1 Melomastia italica MFLUCC 15-0160

Acrospermum compressum M152

99/1 Acrospermum compressum M151 Acrospermaceae

Acrospermum compressum M153

100/1 | Kirschsteiniothelia aethiops CBS 109.53

Dendryphiopsis atra AFTOL-ID 273 Outgroup

0.03

Figure 87 RAXML tree of Dyfrolomycedased on analyses of a combined ITS, and SSU sequence
data. Eidnteen strains are included in the combined sequence analysis, which comprise 1974
characters with gap3ree topology of the ML analysis was similar to the BYPRe best scoring
RAXML tree with a final likelihood value 0f6132.007847 is presented. Thetmahad 413
distinct alignment patterns, with 16.04% of undetermined characters or gaps. Estimated base
frequencies were as follows: A 0.246371, C= 0.237857, G= 0.301813, T= 0.213958;
substitution rates: AG= 1.102533, AG= 3.032887, AT= 0.905777, G = 1.489388, CT=
8.402890,GT= 1. 000000 gamma di s t0.976894. Bootstrapsshppqrte p ¢
values for ML equal to or greater than 6@¥%d BYPP equal to or greater than 0.90 are defined as
ML/BYPP above the nodedNewly generated sequerxcare in red bold and type species are in
bold. Dendryphiopsis atrdAFTOL-ID 273) andKirchsteiniothelis aethiop@CBS 109.53are used

as outgroup taxa.

Notesi A phylogenetic analysis based on a combined dataset of LSU, SSU and TEF1
sequence data shes that our straifMFLUCC 172606 groups withDyfrolomyces sinensiwith
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100% ML statistical supporfFig. 8. In a BLASTn search, the closest match of LSU sequences
with 97.29% similarity wa®. neothailandicugMFLU 17-2589; MN01785Y. The morphology ©

our collection(MFLU 19-0232 is similar to the holotype fron€amellia sinensigHyde et al.
2018 in having a similar shape and size of agd23 230 x 611 vs 160220 x § 10) and
ascospore$lsi 27) x 5/'8 um vs 1830 x 5 8). We reportour collection asa new host recordf
Dyfrolomyces sinensfsom Hevea brasiliensis

HysterialesLindau
HysteriaceaeChevall.

Hongsanan et al(20200 acceptedActidiographium Gloniella, Gloniopsis Hysterium
HysterobreviumHysterocarina HysterodifractumHysteroglonum, OedohysteriumOstreichnion
PseudoscyphaPsilogloniumand Rhytidhysteronn Hysteriaceae. In the present stu@oniopsis
leucaenag Rhytidhysteron neorufulunand Rhytidhysteron tectonaés documented witha
description and illustration@ig. 10.

Gloniopsis leucaenadayasiri, E.B.G. Jones & K.D. Hyde, Mycospherd016 (2019 Fig. 11

Index Fungorum number: IF555527

Saprobic on branches éfevea brasiliensisSexual morphHysterothecia740' 2140 pmx
115184 um x 152176 um (% = 1283 x 147 x 168 um, n = Lnavicular black, with tapered
ends, semimmersed to superficial, scattered, straight or irregularly curwaith a prominent
longitudinal slit.Peridium20i 37em, (x= 27, n = 1) wide, composed of cells téxtura anglaris,
outer dark brown to black, thiekalled, inner layer hyaline, thiwalled. Pseudoparaphyseb.2i
2 . & (xs 1.85, n = 1bwide, hyaline, dense, septate, branched, filifolsci(56i) 60i 76 (1 117)

x 13117(119) em (x= 71.5 x 16.&m, n = 13, 8spored, bitunicate, subcylindrical to cylindrical,
with a short pedicel, apically rounded, sometimes without a distinct ocular chaAdmerspores
177122(1 26) x (51)7119em (x = 20 x 7.5em, n = 30, biseriate to crowdedjyaline, subglobose
and lseptate Wwen immature, becoming pale brown to dark browinll transverse andi 2
vertical septa, dictyosporeonstricted at the central sepsfightly asymmetric in outlinesmooth
walled when mature. Asexual morph: Undetermined.

Culture characteristici Ascospres germinating on MEA within 24ours atroom
temperature and germ tubes produced from end of ascospores. Colonies on MEA circular,
mycelium slightly raised, fluffy, entire, cultures whitish grey to grey at the surface from the center
of the colony at tb surface with white margin, dark brown from the center of the colony in reverse
with white margin.

Material examinedi Thailand, Phayao Province, Muang District, on branchHefiea
brasiliensis (Euphorbiacege 3 January 2017C. SenwannaRBPY31 (MFLU 21-02037), living
culture MFLUCC 170348(new host record and sexual morph regord

Host and distributiori Leucaenasp. (Fabaceade(Thailand; Jayasiri et al. 20),9Hevea
brasiliensis(Thailand; this study

GenBank number§ MFLUCC 17-0348: ITS = OL782133 LSU = OL782049, SSU =
OL780519,TEF1 =0L875099 MFLU 21-0201: ITS = OL782134, LSU = OL782050, SSU =
OL780520,TEF1 = OL875100

Notesi In a BLASTn search of NCBI GenBank, the closest match to the LSU and TEF1
sequences with 99.88¥KX646363, and 98.42%KX671965 similarity wereG. calamj while
the closest match of the ITS sequences with 1Q0@¥%347750 wasG. leucaenaeln the present
phylogenetic analysis, our straiffFLUCC 170348 and MFLU 240201) clustered withG.
leucaenag(MFLUCC 172425 with 100% ML/1 PP supporfFig. 10. However, we could not
compare the morphological characteristics of our strains with thdSe leficaenagwhich is only
known as an asexual morph species with isolates lfieucaenasp. (Jayasiri et al. 20)9while our
stran is found as a sexual morph in nature, and we could not obtain its asexual morph in culture.
Gloniopsiswas introduced by Boehm et 009 and is characterized by dictyospores, hyaline to
yellow ascospores, muisieptate, with one or more longitudinsg¢pta. The morphology of our
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collection(MFLU 21-0201, Fig 1) is similar to the description by Boehm et @009 in having
dictyospores, hyaline to yellow ascospores, nadfitate, with one or more longitudinal septa. We,
therefore, name our collectiasG. leucaena@nd this is the first report of the sexual morplGof
leucaenae.

Figure 91 Dyfrolomyces sinensi@MFLU 19-0232, new host recoyda, b Ascomata on the host
surface. ¢ Vertical section through ascoma. d Peridium. e Pseudoparapises.of an ascus
(mounted in Melzeés reagent gi k Asci. Ii p Ascospores. g Germinating ascospore. Scale bars a =
1000pum, bi ¢ = 500um, di f, Ii g = 10um, gi k 10 pum.
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89/1_|
97/1

Gloniopsis leucaenae MFLUCC 17-2425
100/1
‘IrGloniopsis leucaenae MFLUCC 17-0348

Gloniopsis leucaenae MFLU 21-0201

63/- — Gloniopsis calami MFLUCC 15-0739

Gloniopsis subrugosa CBS 123346

— Gloniopsis sp. MFLUCC 12-0010

_10.94 72/0.91 Gloniopsis arciformis GKM L166A

Gloniopsis fluctiformis MFLUCC 18-0473

Gloniopsis sp. MFLUCC 14-0581
oail Gloniopsis praelonga CBS 112415
100/ 98/1| ' Gloniopsis praelonga CMW 19983

Gloniopsis praelonga CBS 123337

100/1 —— Gloniopsis subrugosa MFLUCC 14-1179

Gloniopsis subrugosa SMH 557

100/1 —— Oedohysterium insidens ANM 1443

Outgroup
— Oedohysterium sinense EB 0339

0.02

Figure 107 RAXML tree of Gloniopsisbased on analyses of a combined LSU, SSU, ITiST&t1
sequence data. Sixteen strains are included in the combined sequence analysis, which comprise
3676 characters with gapsree topology of the ML analysis was similar to the BYARe best

scoring RAXML tree with a final likelihood value 68764.62264 is presented. The matrix had

455 distinct alignment patterns, with 31.40% of undetermined characters or gaps. Estimated base
frequencies were as follows: A 0.243241, C= 0.240094, G= 0.279186, T= 0.237479;
substitution rates: AG= 1.224503, AG= 2349991, AT = 0.958589, CG= 0.597298, CT=
8.026386, GT= 1.000000g a mma di stri but i o 0.665483aRoetstrgpasupporhe t e |
values for ML equal to or greater than 6@¥d BYPP equal to or greater than 0.90 are defined as
ML/BYPP above the nodedNewly generated sequences are in red bold and type species are in
bold. Oedohysterium insiderf&NM 1443) andO. sinens€EB 0339 are used as outgroup taxa.

Rhytidhysteron neorufulumThambug. & K.D. Hyde, in Thambugala, Hyde, Eungwanichayapant,
Romero & Liu, Cryptog. Mycol. 34): 110(2016 Fig. 13

Index Fungorum number: IF551865

Saprobic on branches and stemdHefvea brasiliensisSexual morphHysterothecial47Q
2786 x480/ 715% 414i 724 um (x = 2113 x 592 x 561 um, n = L Havicular black,with tapered
ends,solitary to aggregated, seiimimersed to superficial, straight or irregularly curvedth a
prominent longitudinal slitExciple 46/ 94 em, (x = 70.5, n = 18 composed of cells dextura
angularis outer brown to dark brown, thiekalled, inner layer hyaline, thiwalled.
Pseudoparaphysek5 2.7em (x = 2, n = 1§ wide, dense, hyaline, septate, filiform, forming light
brown to yellow epithecium above the asci and enclosed in angela matrix.Asci(154.5)163
2091 215 x 91 14(1 16) em (% = 190 x 13em, n = 20, 8spored, bitunicate, subcylindrical to
cylindrical, pedicellate, apically rounded, sometimes without a distinct ocular chaksioespores
(211)24i31x 812em (x = 27.3x 10.1em, n = 43, uniseriate, slightly overlapping, hyaline to
pale brown, subglobose,-skptate when immature, pale brown to dark brown, ellipsoidal to
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fusiform, 2 3-septate, slightly rounded or pointed at both ends, constricted at the central septum,
smoothwalled when mature. Asexual morph: Undetermined.

Culture characteristic§ Ascospores germinating on MEA within 24 hours at room
temperature and germ tubes produced from end of ascospores. Colonies on MEA circular,
mycelium slightly raised, fluffyentire, cultures white at the surface and crearhite from the
centre of the colony in reverse with white margin.

Figure 1171 Gloniopsis leucaena@MFLU 21-0201 new host record and sexual morph regord
a Substrate. Tl Ascomata on the host surface Section through the ascomfaPeridium.
g Pseudoparaphyséds.l Asci. m Ascosporesn Germinated ascospor8cale bas. b = 1000 pum,
cid =500 pm, e =100 pm, f =20 pm, g, m, n = 10 pii,h10 pm.
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Material examinedi Thailand, Phayao Province, Mug District, on stem ofHevea
brasiliensis (Euphorbiacege 2 October 2016C. SenwannaRBPY01 (MFLU 19-0233, living
culture MFLUCC 170321), RBPY02(MFLU 19-0234; ibid, Chiang Rai Province, Wiang Chiang
Rung District, on branches oflevea brasiliensis(Euphorbiacege 1 November 2016C.
SenwannaRBCRO4(MFLU 19-0226), living cultureMFLUCC 17-0370.

Host and distributiori undeterminedhosts(Brazil; Almeida et al. 2014, Europe, Ghana;
Boehm et al.(2009, undetermineddead stem(Thailand; Thambugalateal. 201§, Hevea
brasiliensis(Thailand; Huanraluek et al. 2020, this study

GenBank number§ MFLUCC 170321:ITS = OL782135 LSU = OL782051 SSU =
OL780521 MFLU 19-0234:ITS = OL782136 LSU = OL782052 MFLUCC 170370:ITS =
OL782137 LSU =0L782053 SSU= 0OL780522

Gloniopsis calami MFLUCC 15-0739 Outgroup

0.02

Figure 127 RAXML tree of Rhytidhysterorbased on analyses of a combined LSU, SSU, ITS and
TEF1 sequence data. Thitye strains are included in the combined sequence analysis, which
comprise 3558 characters with gapgee topology othe ML analysis was similar to the BYPP
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The best scoring RAXML tree with a final likelihood value -8867.131361 is presented. The
matrix had 599 distinct alignment patterns, with 36.56 % of undetermined characters or gaps.
Estimated base frequenciesrees follows: A= 0.243152, C= 0.241115, G= 0.281797, T=
0.233935; substitution rates: A€1.671070, AG= 2.409632, AT= 1.117689, CG- 0.930433, CT
=7.216656,GEF 1. 000000; gamma di st 0.49226i7t Boaistrap supmomp e p
values br ML equal to or greater than 6086d BYPP equal to or greater than 0.90 are defined as
ML/BYPP above the nodedNewly generated sequences are in red bold and type species are in
bold. Gloniopsis calam{MFLUCC 150739 is used aghe outgroup &xon

Figure 137 Rhytidhysteron neorufulurfMFLU 19-0233. a b Ascomata on the host surface.
c Section through ascoma.iel Pseudoparaphyses$. Exciple. gdm Asci. n Ascospores.
o Germinated ascospot®cale bas: b = 500 um, ¢ = 100 pum, dj g = 50 pm, &f, nio = 20 pum.
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Notesi Strains MFLUCC 170321, MFLU 190234, MFLUCC 180281 and MFLUCC 17
0370 are phylogenetically related Rinytidhysteron neorufulunin a BLASTn search, the ITS and
LSU sequence of our four strains welRe neorufulum(MFLUCC 130216; KU377561 and
KU3775609 with 99% and 100% similarityyWhen comparing our strain with the type specimen of
R. neorufulumMFLUCC 130216, they are similar in morphology in having hysterothecia, and
ellipsoidal to fusiform ascospores withi 2septate. However,un strain has larger hysterothecia,
shorter exciplg46i 94 vs 601 6 0 ), svider asci(154.52 15 1 971i2@0vd B9gHT1 13
and larger ascosporg®1i3 1 1 81 1324 viIs 62 75 icdmpared tosha type strain
(Thambugala et al. 2016

Rhytidhysterm tectonaeDoilom & K.D. Hyde, in Doilom et al., Fungal Divers. 82: 1082
(2016 Fig. 14

Index Fungorum number: IF551964

Saprobic on branches blevea brasiliensisSexual morphHysterothecig395 )700" 2055
2920 x (540)6901 121Q11 1250 x (280)630/ 131Q1 1330 pum (x = 1156 x 995 x 983 um, n =
16), navicular black, with tapered endssolitary to aggregated, seimmersed to superficial,
carbonaceous, straight or irregularly curweh a prominent longitudinal sliExciple65i 156em,
(=89, n = 20, composed focells oftextura angularis outer layers brown to dark brown, thick
walled, inner layer hyaline, thiwalled. Pseudoparaphysek.3i2.6 em (x = 1.99, n = 2p wide,
hyaline, dense, septate, filiform, forming light brown to yellow epithecium above theardci
enclosed in a gelatinous matrisci(153)170' 2071 208) x 8 13(1 15.5 em (x= 187 x 11.&£m,

n = 20, 8spored, bitunicate, subcylindrical to cylindrical, with a pedicel, apically rounded.
Ascosporeg24i)26i 30(i 32) x (71)9i 11(i 12) em (x = 28 x 98 em, n = 45, uniseriate, slightly
overlapping, hyaline to pale brown or golden brown, subglobossptate when immature,
becoming brown to dark brown, ellipsoidal to fusiform, mosteta, slightly rounded or pointed
at both ends, constricted atetltentral septum, smoettalled when immature. Asexual morph:
Undetermined.

Culture characteristics§ Ascospores germinating on MEA within 24 hours at room
temperature and germ tubes produced from end or each cell of ascospores. Colonies on MEA
circular, nycelium slightly raised, fluffy, entire, cultures white or light brown at the surface and
dark brown to black from the center of the colony in reverse and white at the margin.

Material examined Thailand, Phayao Province, Chiang Kam District, on branochetevea
brasiliensis (Euphorbiacege 26 July 2017, C. Senwanna, RBPY8AFLU 21-0195, living
culture MFLUCC 180281 (new host record

Host and distributioni Tectona grandis Thailand(Doilom et al. 201), Hevea brasiliensis
(Thailand; this study

GenBank numbers MFLUCC 180281:ITS = OL782138, LSU = OL782054.

Notesi In a BLASTn search, the closest match of the LSU and ITS sequences with 99% and
97.62% similarity wereRhytidhysteron neorufulufMFLUCC 130216, while the closest match
of the TEF1 squences with 95% wd&s mangrove(strain MFLUCC 181103. In the phylogenetic
analysis, our straifMFLUCC 18028]) clusters withR. tectonadMFLUCC 13-0710 with 95%

ML bootstrap supporfFig. 12. The morphology of our collectiofMFLU 21-0195, Fig. %) is
similar to R. tectonadrom Tectona grandisas described by Doilom et 4R017). We, therefore,
name our collection &. tectona@and this is the first report of this speciesH®vea brasiliensis

MuyocopronalesMapook, Boonmee & K.D. Hyde
MuyocopronaceaeK.D. Hyde

Muyocopronaceae was introduced by Lutt(@®51) to accommodate species having black,
superficial, coriaceous to carbonaceous, ostiolate ascomata, without mycelium and bitunicate,
ovoid to obclavate asci, containing subglobose to slgal, hyaline ascospores. Currently,
Muyocopronaceae comprisesArxiella, Leptodiscella Mycoleptodiscus Muyocopron
Neocochlearomyces Neomycoleptodiscus Paramycoleptodiscys Setoapiospora and
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PseudopalawanigHongsanan et al. 2020a, Mapook et al. 2020 this study,Quadrisporellais
introduced as a new genus with its type spedisdrisporella heveaérom Thailand. This is
based on evidence from morphology and molecular @ 15, ¥). In addition, a new host and
geographical records fduyompron garethjonesiis reportedFigs 15, B5).

Figure 141 Rhytidhysteron tectona@FLU 21-0195 new host recoid @ b Ascomata on host
surface. ¢ Section through the ascoth&xciple.ei f Pseudoparaphysegi. p Ascosporesqi s Asci.
Scale bas. b = 1000 pm, ¢ = 300 pm,id = 10 um, gp = 20 pm, @s = 50 pm.

Muyocopron garethjonesiiTibpromma, Karun. & K.D. Hyde, in Tibpromma et al., Mycosphere
7(9): 1485(2016 Fig. 16

Index Fungorum number: IF552529

Saprobeon dried twig(attached on trgeof Hevea brasiliensisSexual morphColoniesdry,
black, circular, raised to umbonate on the host surface, without a subiculum, easily removed from
the host, clustered, gregarious, ostiolatecomata(21i)44i 65(1 89) high x 17040571480 pm
diam. (x = 55.4 x 322, n = 12, superficial, raised, dimidiate to conical, black, rowgiled,
glabrous, black, with a central irregular ostidberidium(12i )14i 20(i 37) um thick (x = 18.8, n =
22), thick-walled of unequal thickness, poorly deystd at the base, slightly thick at the sides
towards the apex, comprising two type cell layers; an outer layerwhti&d, composed of black,
brittle carbonaceous cells, an inner layer comprised dark brown pseudoparenchymatous cells of
textura angularis Hamatheciumof numerous, 23 um wide, septate, branched, broadly cellular
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pseudoparaphyseasci (201 )52i 74 (182) x (12i)21i 29.5um (x = 62 x 23 um n = 20, 8-spored,
bitunicate, broadly cylindrical to avoid, long pedicellate, apically rounded, with an ocular chamber.
Ascospore$l13i)15/20.5x 8i 11.5um (x= 18 x 10 um, n = 3Qirregularly arranged, overlapping,
ellipsoid to obovoidhyaline, onecelled, with granular appearance, rowgalled.

Material examinedi Thailand, Phayao Province, Chiang Kam District, on dried twig
(attached on trgeof Hevea brasiliensigEuphorbiacege 26 July 2017, C. Senwanna, RBPY60
(MFLU 21-0192 (newhost recoril

Host and distributiori Pandanussp. (Thailand; Tibpromma et al. 20),8Hevea brasiliensis
(Thailand; this study

GenBank numbers MFLU 21-0192: ITS = OL782139, LSU = OL782055, SSU =
OL780523.

Notesi In a BLASTn search of GenBank, the @esmatch of the LSU sequence of RBPY60
is Muyocopron garethjones{MFLU 16-26643 with 99.88% similarity, while the closest match of
the ITS sequence M. laterale(ATCC: 200213 with 94.93% similarity. A comparison of the LSU
gene region oMuyocoprongarethjonesiiMFLU 16-26648 and our collection reveals 1 base pair
difference(1/844. Based on the multiene analysedjuyocopron garethjones(MFLU 21-0192
has a close phylogenetic relationship and similar morphological characteid vg#rethjonsii in
having broadly cylindrical to avoid asci with a long pedicel and ellipsoidal ascogpdrpsomma
et al. 2016 (Fig. 16. However, our collection has shorter ag0i8 2 | 1271 2120% vs
197 35 and mscospore€l3i2 0. 5 1 872151 . [513)Man tHe type species. We,
therefore, name our collection &k garethjonesiiand this is the first report ddevea brasiliensis
to obovoid.

QuadrisporellaSenwanna, Cheewangkoon & K.D. Hyde, gen. nov.

Index Fungorum number: IF559357

Etymologyi Thegeneric epithet reflects thespored asci

Saprobicon Hevea brasiliensisSexual morphAscomatablack, raised to umbonate on the
host surface, without a subiculum, easily removed from the host, superficial tons®erised,
solitary or scattered, carbaceous, appearing as dark brown to black spots. Ostiole central.
Peridiumthick-walled of unequal thickness, poorly developed at the base, slightly thick at the sides
towards the apex, comprising two type cell layers; an outer-thétled layer, composeaf black,
brittle carbonaceous cells, an inner hyaline layer comprised pseudoparenchymatougedliseof
angularis Hamatheciumwith cylindrical to filiform, septate, pseudoparaphysasci 4-spored,
bitunicate, cylindrical, pedicellate, straight oigbtly curved, with an ocular chambekscospores
overlapping, irregularly, oblong to broadly fusiform, hyalineseptate, constricted at the septum,
guttulate, smootlwalled. Asexual morph: Undetermined.

Type specie$ Quadrisporella heveaBenwanna, Giewangkoon & K.D. Hyde

Notesi In a BLASTn search, the closest match of the LSU and ITS sequences with 95.82%
and 82.32% similarity waSetoapiospora thalilandicBMFLUCC 17-1426. The closest match of
the TEF1 sequences with 87.96% similarity wdayocopon laterale (FMR 13797. In the
phylogenetic analysis,Quadrisporella heveae(MFLUCC 180308 is closely related to
Setoapiospora thailandicAdMFLUCC 171426 with 100% ML and 1 BYPP bootstrap support
(Fig. 195. Quadrisporellashares several similaritiesith Setoapiosporan having superficial to
semiimmersed, carbonaceoascomata which appear as dark brown to black spots on the host
surface and hyaline ascosporesgwéver, our new genus differs by ascomata without external
setae, 4pored asci and obig to broadly fusiform, hyaline ascospores which aseftate at the
middle (Hyde et al. 2020a We, therefore, introduce&uadrisporella as a new genus to
accommodate a new speci€aiadrisporella heveadased on morphology and phylogenetic
evidence.
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| Palawania thailandense MFLUCC 14-1121 i
| Palawania thailandense MFLU 16-1873  Palawaniaceae

-10.91 Acrospermum gramineum M151
10071 Acrospermum gramineum M152
Acrospermum gramineum M133
— Mytilinidion rhenanum CBS 135.45

L Lophium mytilinum AFTOL-ID 1609

Acrospermaceae

Outgroup

0.04

Figure 157 RAXML tree of Muyocopronaceae based on analyses of a combined LSU, SSU, ITS
and TEF1 sequence data. Fifgur strains are included in the combined sequence analysis, which
comprise 4426 characters with gapsee topology of the ML analysis wasnilar to the BYPP

The best scoring RAXML tree with a final likelihood value -88433.134290is presented. The
matrix had 1534 distinct alignment patterns, with 50.72% of undetermined characters or gaps.
Estimated base frequencies were as follows: 8240134, C= 0.243034, G= 0.294580, T=
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0.222252; substitution rates: AC1.270158, AG= 2.748820, AT= 1.647779, CG 1.110155, CT

= 6.389605, GE 1.000000; gamma distribution shape parameteld.486598. Bootstrap support
values for ML equal to or greater than 6@%d BYPP equal to or greater than 0.90 are defined as
ML/BYPP above the nodedNewly generated sequences are in red bold and type species are in
bold. Lophium mytilinum{AFTOL-ID 1609 andMytilinidion rhenanum(CBS 135.4%are used as
outgroup taxa.

Figure 161 Muyocopron garethjonesiMFLU 21-0192 new host recofd a Ascomata on host
substrate. b Section through the ascoma. ¢ PeridilimAdcospores. i PseudoparaphysBsAsci.
Scale bas: a = 500 um, b =100 pm, d,li= 10 um, dh =20 um.

Quadrisporella hevea&enwanna, Cheewangkoon & K.D. Hyde. nov. Fig. 17
Index Fungorum number: H59358
Etymologyi Name reflects the host genidsvea from which the spees was collected.
Saprobeon dried twig(attached on trgeof Hevea brasiliensisSexual morphAscomata
(3501)430' 6251650 pum diam. x(185)205 365 um diam.(x = 510 x 268 um, n = )1 dry,
black, raised to umbonate on the host surface, without autuliceasily removed from the host,
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superficial to semimmersed, solitary or scattered, carbonaceous, appearing as dark brown to black
spots.Ostiole central. Peridium thick-walled of unequal thickness, poorly developed at the base,
21i 29 um thick (x = 26, n = 9, slightly thick at the sides towards the ape®,65(i 72) um thick (x
=63, n = 7, comprising two type cell layers; an outer thghlled layer, composed of black, brittle
carbonaceous cells, an inner hyaline layer comprised pseudoparenclsymalisuof textura
angularis Hamathecium comprising 1.53.5 pm wide, cylindrical to filiform, septate,
pseudoparaphyselsci(90i )100/ 135 (1 138) x (211 )34i 39 um (% = 120.6x 29.2 um n = 23, 4-
spored, bitunicate, cylindrical, pedicellate, straight layhly curved, with an ocular chamber.
Ascospores(32i)36i 44(i147) x (121)14i20 pm (x = 41.5 x 17.3 pum, n = 40 irregularly
overlapping, oblong to broadly fusiform, hyalinesdptate, constricted at the septum, guttulate,
smoothwalled.

Material examind i Thailand, Ranong Province, ium District, on brancl@attached on trge
of Hevea brasiliensigEuphorbiacege 1 October 2017, C. Senwanna, RBRNMFLU 21-0194,
holotypg, extype living culture MFLUCC 18308 = MFLUCC 180309.

GenBank number$ MFLUCC 180308: ITS = OL782140, LSU = OL782057, TEF1 =
OL875101, RPB2 = OL828755.

Figure 171 Quadrisporellaheveag(MFLU 21-0194 holotypg. @ b Ascomata on host surface.
¢ Section through the asconwPeridium e PseudoparaphysesCllture on PDA for B days.
gi'j Asci. Ki p Ascospores. Scale lsabi ¢ = 200 um, @dp = 20 um
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Corynespora cassiicola CCP

87/1|~ Corynespora cassiicola CBS 100822

Corynespora cassiicola MFLUCC 17-0342

971

Corynespora pseudocassiicola CPC 31708

Corynespora torulosa CBS 136419

100/1 Corynespora smithii CABI 5649b

Corynespora smithii L130

100/1

92/0.99,| |

100/ |Corynespora citricola CABI211585
Corynespora citricola CBS169.77

861 |' Corynespora olivacea CBS 114450

82/1 Corynespora olivacea CBS 484.77

10071 ———— Corynespora leucadendri CBS 135133

Corynespora endiandrae CBS 138902

—— Periconia digitata CBS 510.77 OQutgroup

0.02

Figure 1817 RAXML tree of Corynesporabased on a combined LSU, ITS, SSU, TEF1 and RPB2
sequence dataset. Fourteen strains are included in the combined sequence analysis, piiseh com
4458 characters with gapsree topology of the ML analysis was similar to the BYRFRe best
scoring RAXML tree with a final likelihood value 69638.498558 is presented. The matrix had
445 distinct alignment patterns, with 56.67% of undetermirtneatacters or gaps. Estimated base
frequencies were as follows: A 0.242462, C= 0.255781, G= 0.275101, T= 0.226655;
substitution rates: AG 1.889016, AG= 2.161405, AT= 1.233890, CG 1.20144, CT= 8.355785,

GT = 1.000000; gamma distribution shapegmaeterU = 4.537830. Bootstrap support values for
ML equal to or greater than 60&hd BYPP equal to or greater than 0.90 are defined as ML/BYPP
above the node®Newly generated sequences are in red bold and type species are Pebolthia
digitata (CBS510.77 is used asheoutgroup tarn.

Pleosporaled_uttrell ex M.E. Barr
Corynesporascacea&ivan.

The member of Corynesporascaceae cause foliar diseases in many plants in the tropics and
subtropics (Hyde et al. 2013, Kumar et al. 20Q18Corynespora cassiical is an important
pathogenic with high genetic diversity that causes leaf spot, target spot and leaf fall of economic
plants such as cotton, cucumber, rubber, soybean, tomato, worl{ilicte et al. 2003, Cai et al.

2006, Lopez et al. 2018, MacKenzie €t2018, Sumabat et al. 2018, Rondon & Lawrence 2021

In addition to being a plant pathogen, the species can infect animal and humans as well as play a
role as endophytes and saprol@son et al. 2012a, b, 2014, Sumabat et al. 2018, Lopez et al.
2018. Hongsanan et al20203 acceptedCorynesporaGussow andCorynesporascésivan. in
Corynesporascaceae

Corynespora cassiicoléBerk. & M.A. Curtig C.T. Wei, Mycol. Pap. 34: 61950 Fig. 19
Index Fungorum number: 1IF296024
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Associated with sgs on leaves oHevea basiliensiseedlings.Leaf spotssubcircular to
circular, pale brown tdrown on upper surface with dark brown margin surrounded by yellowish
halo, light brown on lower surfac8exual morph: Undeterminedlsexual morphColonieseffuse,
grey to dark brown, hairyConidiophoressolitary to small group, erect, straight, subcylindrical,
unbranched, brown, base bulbo@515.5um diam (x = 11.5 pum, n = 1) stipe(94i)118 192
223 x 5112 um (% = 166 x 10 um, n = 15 3i 7-septateConidiogenous cellsitegrated, terminal,
proliferating percurrentlyConidia (811 )102 222(i 313) x (4i)6i 10(1 13) um (x = 166 x 8 um, n =
26), cylindrical, dclavate, straight to slightly curved with a rounded apex and base trurick?e, 3
pseudoseptate, pale brown, hilum darkened, thickefédu2 wide.

Figure 197 Corynespora cassiicoltMFLU 19-0249. a b Leaf spots on seedling. & Closeup of
lesion.fi g Germinated spore&ii Conidiophors. j Conidia. Scale bar ¢cid = 500 um, e = 100
pm. fig = 50 pm.
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Culture characteristick Conidia germinating on MEA within 24 hours at room temperature
and germ tubes produced from one or both ends. Colonies on d#Eiflar, mycelium slightly
raised, entire, cultures greyish white at the surface and white at the margin and light brown from
the centre of the colony in reverse and creavhite at the margin.

Material examined Thailand, Phayao Province, Muang, leabtspon seedlingleavesof
Hevea brasiliensigEuphorbiacege 3 January 2017, C. Senwanna, RBPYRB-LU 19-0249,
living culture MFLUCC 170342.

Host and distributioni Wide host range, widely distributed in tropical and subtropical
regions.

GenBank numberi MFLUCC 17-0342: ITS = OL782141, LSU = OL782058, SSU =
OL780524, RPB2 = OL828752.

Notesi In Para rubbeCorynespora cassiicolaauses Corynespora leaf f&@LF) disease,
which affects rubber production in Asia and Africa and Latin Amg(fidanju et al 2001,Déon et
al. 2014,Florence & Fashoranti 20180opez et al. 2018 In this study, our strain MFLUCC 17
0342 grouped withC. cassiicolawith 87% ML and 1 BYPP bootstrap supp@rig. 18. When
comparing our strain with the description of W&B50, they are similar in morphologyVe,
therefore, name our collection @s cassiicola.

DidymosphaeriaceaeMunk

Currently, 32 genera are accepted in Didymosphaeria@éaegsanan et al. 2020aThe
family are saprobes, endophytes and pathogens on varioggaseb in terrestrial and aquatic
habitats(Hyde et al. 2013, Ariyawansa et al. 2014, Hongsanan et al. RQAGhe present study,
new host records dflontagnula thailandicandPseudopithomyces palmicdimm Para rubber are
reported.

Montagnula thailandicaMapook & K.D. Hyde, in Mapook et al., Fungal Divers. 101{3820
Fig. 21

Index Fungorum numbel=557299

Saprobic on dried twigs dflevea brasiliensisSexual morphAscomatal6(’ 350 um high x
1301330 um diam., solitary, scatest to clustered, immersed to seémmersed, visible as slightly
raised, ostiole centraPeridium 1827 um wide, slightly thin at the basepmposedof thick-
walled, dark brown to black cells ¢éxtura angularis Pseudoparaphysek.5 2.5 em wide (% =
2.07, n = 3%, hyaline, dense, filiformAsci(63i)69i 90(T1 94) x 10i 13(1 14) em (x= 79 x 12.Zem,

n = 25, 8spored, bitunicate, fissitunicate, clavate, long pedicellate, apically rounded, sometimes
without a distinct ocular chambeXscospoes(12)14i 16(1 17.5 x 4.5/ 7em (x= 15.5 x 5.%m, n

= 40), overlapping 12-seriate, initially hyaline to pale brown, becoming brown to dark brown at
maturity, ellipsoidal to fusiform, slightly rounded or pointed at both endgplate, constricted at

the septa, smootvalled, with guttules. Asexual morph: Undetermined.

Culture characteristic§ Ascospores germinating on MEA within 2dours atroom
temperature and germ tubes produced from end of ascospores. Colonies on MEA irregular,
mycelium slightly résed, cultures dark brown to black from the centre of the codolwhite at
the margin.

Material examined Thailand, Phayao Province, Muang District, on dried twigéiefea
brasiliensis (Euphorbiacege 2 March 2017, C. Senwanna, RBPY#9FLU 21-0191), living
culture MFLUCC 170363(new host recond

Host and distributioni Chromolaena odorataThailand; Mapook et al. 2020Hevea
brasiliensis(Thailand; this study dead stems of undetermined ho@tkailand Boonmee et al.
2021).

GenBank number§ MFLUCC 170363: ITS = OL782142, LSU = OL782059, SSU =
OL780525, TEF1 = OL875102, RPB2 = OL828754.

Notesi In a BLASTn search, the closest match of the ITS, SSU and TEF1 sequences of the
strain with 100%, 99.81% and 99.43% similarity, respectively, Mamtagrula thailandica
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(MFLUCC 171508, while the closest match to the LSU sequences with 100% similarityiviwas
chromolaenicold MFLUCC 17-1469. Montagnulaspecies are saprobic in terrestrial habitats and
characterized by globose to subglobose, immersed asapiclaviform asci, fusoid or ellipsoid,
phragmosporous or muriform ascospo(Barr 1990, Ariyawansa et al. 2014in the present
phylogenetic analysis, MFLUCC 10363 clustered witi\. thailandica(MFLUCC 17-1508 (Fig.

20). The morphology of our strais similar toM. thailandicadescribed by Mapook et gr020.

We, therefore, name our collection Bt thailandica which is a new host record fddevea

brasiliensisin Thailand.

g2 | Montagnula donacina HFG07004
—>
7711, | Montagnula donacina HVVVO01
Montagnula chromolaenicola MFLUCC 17-1469

64094, Montagnula thailandica MFLUCC 17-0363

Montagnula thailandica MFLUCC 17-1508

97/1
| Montagnula saikhuensis MFLUCC 16-0315

Montagnula graminicola MFLUCC 13-0352
Montagnula opulenta AFTOL-ID 1734
{Montagnula opulenta UTHSC: DI16-208
10071 [Montagnula cirsii MFLUCC 13-0680
91/1)[|

IMontagvnula scabiosae MFLUCC 14-0954

P Montagnula bellevaliae MFLUCC 14-0924

Montagnula appendiculata CBS 109027

Montagnula chiangraiensis MFLUCC 17-1422

80/0197 Montagnula chromolaenae MFLUCC 17-1435

-1
76/0.9917

Montagnula krabiensis MFLUCC 16-0250

Montagnula aloes CPC 19671
Montagnula anthostomoides MFLUCC 16-0172

1001

— Montagnula anthostomoides CBS 615.86

— Montagnula jonesii MFLUCC 16-1448
Pleospora herbarum IT 956 Outgroup

003

Figure 207 RAXML tree of Montagnulabased on a combined LSU, ITS, S8ud TEF1 sequence
dataset. Twentpne strains are included in the combined sequence analysis, which comprise 2802
characters with gap3ree topology of the ML analysis was similar to the BYFPRe best scoring
RAXML tree with a final likelihood value 0f12629.744665 is presented. The matrix had 924
distinct alignment patterns, with 34.10% of undetermined characters or gaps. Estimated base
frequencies were as follows: A 0.244441, C= 0.248269, G= 0.272059, T= 0.235231,
substitution rates: AG= 1.311889 AG = 2.257389, AT= 1.482806, CG= 1.080343, CT=
5.534655, GT= 1.000000; gamma distribution shapegpane t & ©.72%183. Bootstrap support
values for ML equal to or greater than 6@¥d BYPP equal to or greater than 0.90 are defined as
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ML/BYPP above the nodedNewly generated sequences are in red bold and type species are in
bold. Pleospora herbarur{iT 956) is used ashe outgroup tarn.

Figure 217 Montagnula thailandicgMFLU 21-0191 new host recold a Habit of ascomata on
substrate. b Vertical section through the ascameridium.d. Pseudoparaphyses.h Asci. ii n
Ascosporeso Germinated spes.Scale bas. a = 200 um, b = 100 um, ¢, d,a =10 um, fTh =30

gm.

1368



