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Abstract

Lasiodiplodia(BotryosphaeriaceaeBotryosphaerialeshas a global distribution and occurs
on a wide range of monocotyledonous, dicotyledonous, and gymnospermous hosts. Most
Lasiodiplodiaspecies are pathogens tltaiise various diseases, such as stem cankers, stem and
branch gummosis, shoot blight, and fruit rot. In additidmsiodiplodia speées occur as
endophytes and saprobeEhis study presents one of the most reliable molecular markers for
Lasiodiplodia.The combination of four loci, the internal transcribed spacer region (IT)atkial
translation elongation factorll g defi4)) ( -tubudin (fab2), and RNA polymerase Il second
largest subunii(rpb2), provided a more reliable resolution for this genus at the species level.
Geographical studies showed thatsiodiplodiaspeces are distributed itropical and temperate
regions, but not in the polar regions. Among its spediestheobromaehas a worldwide
distribution on a wide range of hosts, including economically important crops. Combining the
morphology and molecular phyeny is necessary for accurate taxonomic identification of
Lasiodiplodia species and is being used in this stublfultigene phylogenetic analyses were
performed based on maximum likelihood and Bayesian inference analyses using combined ITS,
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tefl-U, tub2 and rpb2 sequence data. In addition, the main morphological characteristics of
holotype specimens dfasiodiplodiaspecies are providedhe current study introduced 25 new
host andgeographicatecords of saprobitasiodiplodiaspecies from Taan province, China and
Thailand. Based on the herbarium study, tWasiodiplodia species,L. avicenniarumand

L. krabiensisare synonymized unddr. brasiliensis.Our analysegevelaed thatasiodiplodia
theobromaeas the most common species in this gemich occurs in a wide range of hosts in
tropical and subtropical regions. The present study has led to the expansion of the taxonomic
framework ofLasiodiplodiaby revealing new host and geographical records. Furthermore, the
haplotype networks geneeat usinglTS, tefl-U tub2 andrpb2 sequence datéor 520 isolates of

L. theobromaefrom 44 host families and 35 countries display that none oflLthéneobromae
isolates grouped according to their host family or country, suggesting.tbi@obromaas a less
genetically diverse, globally distributed species.

Keywords 1 Botryosphaeriaceaé Lasiodiplodia theobromaé new geographical recordsnew
host records

Introduction

Lasiodiplodiawas introduced by Clendenin (1896) and is typified_byubericola, which is
currently accepted ad.. theobromae (Liu et al. 2012). This genus belongs to the
Botryosphaeriacea@& BotryosphaerialeglLiu et al. 2012, Hongsanan et al. 2020, Wijayawardene
et al. 2022). Both sexual and asexual morphs have been recordei fgenus (Dissanayake et al.
2016). The sexual morph dfasiodiplodia species is characterized by globose to subglobose
ascomata, often ostiolate and uniloculate, and clavate, stipitate asci with hyaline to dark brown,
aseptate ascospores (Phillipsaét2013, 2019, Trakunyingcharoen et al. 2015, Tennakoon et al.
2016). The asexual morph is characterized by stromatic, immersed or superficial, globose, uni
multiloculate conidiomata with a central, single, papillate ostiole. Conidiophores areyusuall
reduced to conidiogenous cells; if present, they are characterized by hyaline, cylindrical, sometimes
septate, and rarely branched conidiophores arising from the inner layer. Conidiogenous cells are
hyaline, cylindrical to conical in shape, holoblasand smooth, arising from the inner wall of
conidiomata (Phillips et al. 2013, Randé#bntoya et al. 2021)Lasiodiplodia species have
subglobose or oval, smooth, thielalled conidia that are initially hyaline and become dark brown
and striated when matu¢Bhillips et al. 2013, 2019).

Morphological characters of the ascospores and conidia have been used to differentiate the
genera and families irBotryosphaeriaceag(Phillips et al. 2008, 2019)Lasiodiplodia is
distinguished from otheBotryosphaeriaceagenera by having pigmentedsséptate conidia with
longitudinal striations and pycnidial paraphyses (Phillips et al. 2013, 2019, Dou et al. 2017a).
Phylogeneticallyl asiodiplodiais closely related t®iplodia and NeodeightonigDissanayake et
al. 2016). Hwever, morphologically, the striated conidialafsiodiplodiadistinguish the genus
from Diplodia, while its paraphyses differentiate it from thoseN&fodeightoniawhich also has
striate conidia (Phillips et al. 2013, Jayawardena et al. 2019). Moledtatkr analyses performed
by Rathnayaka et al. (2023) also show thaisiodiplodia separated from other genera in
Botryosphaeriaceae

Similar cultural and conidial characters lead to inaccurate identification abasnggdiplodia
species (Slippers et al0@4, Abdollahzadeh et al. 2010). Therefore, phylogeny has been vital for
distinguishing species ihasiodiplodiasince 2004 (Abdollahzadeh et al. 2010;G&nainy et al.

2022). Zhang et al. (2021) synonymized mamgiodiplodiaspecies based on the phylogéc
analyses; for examplé,. hyalinaandL. swieteniaevere synonymized undér. thailandicawith

100% similarities in their ITS sequence data. Even thougBdglainy et al. (2022) accepted 48
species based on morphwlecular data, there are 8@siodplodiarecords available in the Index
Fungorum (2023). Therefore, studies are required Lasiodiplodia species using both
morphological, phylogenetics and phylogenomics, and suitable molecular markers must be
established for this genus (Liu et al. 201@pEers et al. 2013, EBanainy et al. 2022).
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Lasiodiplodiaspecies have a cosmopolitan distribution in tropical and subtropical regions and
become more abundant in temperate regions (Slippers et al. 2007, Jayawardena et al. 2019). They
mainly occur on a wle range of monocotyledonous, dicotyledonous, and gymnosperm hosts
(Slippers et al. 2007, Alves et al. 2008, Hyde et al. 2020a). Therefore, studying the global
abundance and richness bésiodiplodia species is vital for understanding the geographical
distribution of fungal taxa (Hyde et al. 2020a). Furthermore, additional taxonomic and ecological
research is required due to the cosmopolitan distributitvasibdiplodiaspecies in diverse hosts.

Members ofLasiodiplodia exhibit different lifestyles, suclas endophytes (Slippers et al.
2007, Chen et al. 2015a), pathogdAddollahzadeh et al. 2010, Dissanayake et al. 2015, de Silva
et al. 2019) and saprobes (Liu et al. 2012, de Silva et al. 20d4€pdiplodiaincludes pathogens
that cause fruit or rootots, cankers, stem blight, and dieback on economically important crops,
such as cashew, coconut, mango, and mulberry (Slippers & Wingfield 2007, Phillips et al. 2013,
RodriguezGalvez et al. 2017, Gnanesh et al. 2022) leading to crop losses (Gnane2022)alln
addition, Lasiodiplodia species are associated with grapevine diseases, such as cankers and
diebacks, which result in stunted growth, wedgaped discolourations in the vascular tissues and
mortality (Amponsah et al. 2011, Urb@prres 2011, UrezTorres et al. 2012)Lasiodiplodia
crassisporal. mediterraneal. missourianal. theobromagL. pseudotheobromaé. parva and
L. viticola are reported to associate with the grapevine dieback worldwide @dvezs 2011,
Correia et al. 2013, Pitet al. 2013, Yan et al. 2013, Linaldeddu et al. 2015). Therefore,
investigating the hodungal interactions ihasiodiplodiaspecies is essential.

Fungal pathogens liké. theobromaeshow high genetic diversity owing to their short
generation time and lge population size, which facilitates adaptations to environmental stress and
wide distribution (Alberts et al. 2002, Lindahl & Grace 2015). The use of sequence data in diversity
studies identifies genetic variations among isolates within a populatiorafiamghe et al. 2019).

This knowledge can be used for sustainable breeding and designing management strategies against
fungicideresistant strains (Manawasinghe et al. 2019, Régo et al. 2019).

Objectives of the current study include evaluating the mdstble gene combination for
species delimitation inLasiodiplodia and determining genetic structures between globally
distributedL. theobromaseisolates using sequence data from four genes (&0 tub2 and
rpb2). This study presents 25 new host and geographical recot@siotiplodiaspecies based on
morphamolecular analyses. In addition, morphological illustrations and +geite phylogenetic
analyses with maximum likelihood (ML) and Baiasinference (BIl) analyses are provided.

Materials & Methods

Determination of molecular markers for Lasiodiplodia

Sequences of Lasiodiplodia  strains were retrieved from GenBank
(http://www.ncbi.nlm.nih.gov). Sequences from each locus (SSU, LSU1eTS) tub2 andrpb?2)
were aligned individually using MAFFT 6.864b (Katoh et al. 2019) and trimmed using trimAl v1.2
software (Capell&utiérrez et al. 2009). Maximum likelihood (ML) and Bayesian inference (BI)
approaches were performed for singkne andmulti-gene datasets. In addition, different gene
combinations were tried to select the most reliable markensafsiodiplodia The besfit models
for Bl and ML analyses were determined using MrModeltest v. 2.2 (Nylander 2004) under the AIC
(Akaike Information Criterion) implemented in PAUP v. 4.0b10. The GTR+G model was the best
for both ML and Bl analyses for all gene regions.

Maximum Likelihood (ML) analysis was performed using-T@ee with bootstrap support
obtained from D00 pseudoreplicatgdNguyenet al. 2015, Chernomor et al. 2016). MrBayes V.
3.2.6 was used for Bl analyses (Ronquist et al. 2012) with GTR+G as the evolutionary model with
10,000,000 generations. The trees were sampled at evétygaferation, resulting in 10,000 trees.
The first 0% of trees were discarded as the buarphase, while the remaining 90% were used to
calculate the posterior probabilities (PP) in the majority rule consensus tree. The final phylogenetic
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tree was visualised with FigTree v1.4.0 program (Rambaut 2012)eanglanised with Microsoft
PowerPoint (2010).

Geographical distribution patterns

The shapefile of world countries boundaries (*.shp) was downloaded from the site
(http://tapiquersig.jimdo.com) in the WGS84 coordinate system. The data was based on shapes
from the Environmental Systems Research Institute (ESRI). The geocodes of the countries that
Lasiodiplodiataxa reported were confirmed with GoogleEarthPro version 7.3.3 (the data providers
were: Image Landsat/Copernicus, Data SIO, NOAA, US. Navy, NGABQE US Dept. of State
Geographer, https://www.google.com/earth/). The global abundance and nunilasicofiplodia
species were mapped using QGIS version 3.20.3 (QGIS Geogilafinmation System, Open
Source Geospatial Foundation Project. http://qgig)orThe previously reportetlasiodiplodia
species were tabulated in Table 1 to illustrate the species abundances and richness (Farr & Rossman
2022).

Table 1Lasiodiplodiaspecies abundance and richness in each country.

Country Species abundance Speciegichness
Alaska 1 1
Algeria 3 2
Argentina 3 1
Australia 79 14
Bangladesh 1 1
Benin 4 4
Bolivia 2 1
Botswana 1 1
Brazil 173 18
Brunei 1 1
California 14 3
Cameroon 8 5
Chile 2 1
China 85 14
Colombia 4 2
Congo 2 2
Cook Islands 6 1
Costa Rica 3 2
Cuba 57 1
Dominican Republic 1 1
Ecuador 3 2
Egypt 9 3
Ethiopia 1 1
Fiji 18 1
Florida 13 1
France 1 1
Georgia 1 1
Germany 1 1
GuineaBissau (West Africa) 5 3
Haiti 1 1
Hawaii 5 1
Honduras 1 1
Hong Kong 6 1
India 43 3
Indonesia 2 2
Iran 24 7
Iraq 2 1
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Table 1 Continued.

Country Species abundance Species richness
Italy 16

Japan 13

Korea 4
Laos 11
Madagascar 7
Malaysia 12
Mexico 32
Missouri

Mozambique

Myanmar

Namibia

Netherlands

Nicaraga

Nigeria

Niue

North Carolina

Oman

Pakistan

Panama

Papua New Guinea
Peru

Philippines

Portugal

Puerto Rico

Samoa

Senegal

Seychelles

Singapore

South Africa

Spain

Sri Lanka

Suriname

Switzerland

Taiwan province, China
Tanzania

Texas

Thailand

Togo

Tonga

Tunisia

Turkey

Uganda

United Arab Emirates
United States

Uruguay

Uzbekistan

Venezela

Viet Nam

Virginia

West Indies

Western Australia
Zaire

Zimbabwe
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Taxonomy & phylogeny

Specimen collections, morphological studies, and isolations

Fresh fungal materials were collected from Taiwan province, ChidaTérailand. The
specimens were taken to the laboratory inlagk plastic bags. The samples were examined
following the methods described by Senanayake et al. (2020). Morphological characters were
examined using a LEICA EZ4 stereomicroscope (Leica Migtesys Company, Germany) and
AXIOSKOP 2 PLUS compound microscope (Carl Zeiss Microscopy Company, Germany) and
photographed with a Canon 550D digital camera fitted to the microscope. Measurements were
made with ZEN2 (blue edition) software and calculatedh whe Tarosoft (R) Image Frame Work
program. Photoplates and images were processed using Adobe Photoshop CS3 Extended version
10.0 software (Adobe Systems, USA).

Single spore isolations followed the methodology described in Senanayakg2828l. on
potato dextrose agar (PDA). Herbarium specimens were deposited in the Mae Fah Luang
University Herbarium (MFLU), Chiang Rai, Thailand. In additibving cultures were deposited at
the Mae Fah Luang University Culture Collection (MFLUCC) and the NationayChiniversity
Culture Collection, Taiwan, China (NCYUCC). Species identifications in this study followed the
polyphasic approaches as guided in Chethana et al. (2021)

DNA extraction, PCR amplifications and sequencing

Genomic DNA was extracted from myeeh (50' 100 mg) using the E.Z.N.A Fungal DNA
Mini Kit- D339002 (Omega Biel e k USA), foll owing the manuf a
DNA was stored at 4 °C for a short period a@@ °C for longterm storage. The DNA sequences
were obtained from fougene regions, ITSefl-U tub2 andrpb2. The mlymerase chain reactions
(PCR) for ITS tefl-U fub2 andrpb2 were performed using ITS4/ ITS5 (White et al. 1990), EF1
728F/ EF1986F (Carbone & Kohn 1999), Bt2a/ Bt2b (Glass & Donaldson 1995), and fRPB2
5ffRPB2-7cR (Liu et al. 1999), respectively. Polymerase chain reactions (PCR) were carried out as
described in Rathnayaka et al. (2022) for the above four gene re§yiapkfication reactions were

performed in 25¢l of tot8belreafctsoar ivioil zence w
2xPower TagPCR MasterMix (FriBiotech, Taipei, TaiwanChing , 1 el of each
reverse primetsand 1 ¢l o f PORNptoducte wepelviaualised on 1.5% agarose gels

containing Safeview DNA stain (GeNlark, Taipei, Taiwan Ching and sequenced at lri
Biotech, Taipei, TaiwanBiogenomed Co. Ltd., Thailand and SinoGenoMaxSanger sequencing
laboratory (Beijing, China). Newly generated nucleotide sequences were deposited in GenBank
(Table 2).

Phylogenett analyses
The quality of the sequence chromatograms was checked using BioEdit v 7.0.9.0 (Hall 1999),
and forward and reverse sequences were combined using Lasergene SegqMan Pro v.7. Newly
generated sequences of LSU, [T&]-U tub2, andrpb2 were firstsubjectedor BLASTn searches
-in NCBI to identify the closest matches in the GenBank. Then, closely related sequences of
Lasiodiplodiawere downloaded from GenBank based on BLAST results and relevant publications
(Wu et al.2021) (Table 2)Each locus (ITStefl-U tub2, andrpb2) was alignedn MAFFT 6.864b
(Katoh et al. 2019) and trimmed using trimAl v1.2 software (Cajiellaérrez et al. 2009). Finally,
single and combined gene alignments were analysed individually M&iragnd Bl. MrModeltest v.
2.2 has been used to select evolutionary models independently for each locus under the AIC
(Akaike Information Criterion) implemented in PAUP v. 4.0b1 for Bl and ML analyses (Nylander
2004) under the AIC (Akaike Information Criten) implemented in PAUP v. 4.0b10. For all gene
regions in both Bl and ML analyses, the GTR+G model was selected as the best model.
RAXML-HPC2 on XSEDE (v. 8.2.10) (Stamatakis 2014) in the CIPRES Science Gateway
(Miller et al. 2010) was usefr the ML aralyses The nonparametric bootstrap iterations were run
for 1,000 replications with the GTR+G substitution model. MrBayes v. 3.2.6 (Ronquist et al. 2012)
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was used for the Bl analysis. The Markov Chain Monte Carlo (MCMC) algorithm of six chains was
initiated for 1,000,000 generations, sampling at every"l@éneration, resulting in 10,000 trees.
The first 1,000 trees were discarded as the-buphase, while the remaining 9,000 trees were used
to calculate the posterior probabilities (PP) in the majoritg consensus tree. Phylograms were
visualised with the FigTree v1.4.0 program (Rambaut 2012) and reorganised in Microsoft
PowerPoint (2010).

Table 2 Taxa used in the phylogenetic analysis and their GenBank accession humbers.

Species Strain no. Host Location GenBank accession humbers
ITS tef1-U tub2 rpb2
Lasiodiplodia acaciae CBS 136434* Acaciasp. Indonesia MT587421 MT592133 MT592613 MT592307
L. aquilariae CGMCC Aquilaria Laos KY783442  KY848600 N/A KY848562
3.18471* crassna
L. avicenniae CMW 41467* Avicennia South KP860835 KP860680 KP860758  KU587878
marina Africa
L. avicenniae CBS 139670 Avicennia South KU587957  KU587947  KU587868  KU587880
= CMW marina Africa
41467
L. brasiliensis CMM 4015* Mangifera Brazil JX464063 JX464049 N/A N/A
indica
L. brasiliensis CMM 4469 Anacardium Brazil KT325574 KT325580 N/A N/A
occidentde
L. brasiliensis MFLUCC 17 Avicennia Thailand MK347777 MK340867 N/A N/A
(Syn:L. avicenniarurp  2591* marina
L. brasiliensis MFLUCC 17 Bruguierasp. Thailand MNO047093 MNO77070 N/A N/A
(Syn:L. krabiensi3 2617*
L. bruguierae CMW 41470* Bruguiera South KP860832 KP860677 KP860755 KU587875
gymnorrhiza Africa
L. bruguierae CMW 42480 Bruguiera South KP860834 KP860679 KP860757 KU587876
gymnorrhiza Africa
L. chiangraiensis MFLUCC 21- Unknown host  Thailand MW760854 MW815630 MW815628 N/A
0003*
L. chiangraiensis GZCC 2t Unknown host  Thailand MW760853 MW815629 MW815627 N/A
0003
L. chonburiensis MFLUCC 16 Pandanussp. Thailand MH275066 MH412773 MH412742 N/A
0376*
L. cinnamomi CFCC Cinnamomum  China MG866028 MH236799 MH236797 MH236801
51997+ camphora
L. cinnamomi CFCC 51998 Cinnamomum  China MG866029 MH236800 MH236798 MH236802
camphora
L. citricola MFLU22- Dracaena Thailand 0Q123583 N/A N/A N/A
0279 fragrans
L. citricola MFLU22- Areca catechu  Thailand 0Q123584 N/A 0Q509081 N/A
0280
L. citricola CBS Citrus sp. Iran GU945354 GU945340 KU887505 KU696351
124707*
L. citricola CBS Citrus sp. Iran GU945353 GU945339 KU887504  KU696350
124706
L. crassispora CBS 118741* Santalum Australia DQ103550 DQ103557 KU887506 KU696353
album
L. crassispora CMW 13488 Eucalyptus Venezuela DQ103552 DQ103559 KU887507 KU696352
urophylla
L. crassispora CBS 121770 Acacia Namibia EU101307 EU101352 KU887527 KU696378
mellifera
L. crassispora NCYUCC Garcinia Taiwan 0Q123585 0Q509116 N/A N/A
190391 subelliptica province,
China
L. euphorbiaceicola CMM 3609*  Jatropha curcas Brazil KF234543  KF226689  KF254926  N/A
L. euphorbiaceicola CMW 33268 Adansonissp. Senegal KU887131 KU887008 KU887430 KUB887367
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Table 2 Continued.

Species Strain no. Host Location GenBank accession numbers
ITS tefl-U tub2 rpb2
L. gilanensis IRAN1523C*  Citrus sp. Iran GU945351 GU945342 KU887511  KP872462
L. gilanensis IRAN1501C  Citrussp. Iran GU945352 GU945341 KU887510 KP872463
L. gilanensis CBS 128311  Vitis USA HQ28&825 HQ288267 HQ288304 N/A
vinifera
L. gonubiensis CMW 14077* Syzygium South AY639595 DQ103566 DQ458860 N/A
cordatum Africa
L. gonubiensis CMW 14078  Syzygium South AY639594 DQ103567 EU673126 N/A
cordatum Africa
L. gravistriata CMM 4564*  Anacardium Brazil KT250949  KT250950 N/A N/A
humile
L. gravistriata CMM 4565 Anacardium Brazil KT250947  KT266812 N/A N/A
humile
L. hormozganensis  IRAN1500C* Oleasp. Iran GU945355 (GU945343  KU887515 KP872466
L. hormozganensis IRAN1498C  Mangifera indica Iran GU945356 GU945344  KU887514 KP872467
L. iranensis IRAN1520C* Salvadora Iran GU945348 GU945336 KU887516  KP872468
persica
L. iranensis IRAN1502C  Juglanssp. Iran GU945347 GU945335 KU887517 KP872469
L. iranensis CMM 3610 Jatropha curcas Brazil KF234544 KF226690 KF254927 N/A
L. laeliocattleyae CBS 130992* Mangifera indica Egypt NR_120002 KU507454 KU887508 KU696354
L. laeliocattleyae BOT 29 Mangifera indica Egypt JN814401 JN814428 N/A N/A
L. lignicola CBS 134112* Dead wood Thailand  JX646797 KU887003  KT852958  KU696364
L. lignicola CGMCC Woody branch ~ China NR_152983 KX499927  KX500002  KX499965
3.18061*
L. macrospora CMM 3833*  Jatropha Brazil NR_147349 KF226718 KF254941 N/A
curcas
L. mahajangana CMW 27801* Terminalia Madagasc NR_147325 FJ900641 FJ900630 N/A
catappa ar
L. mahajamgana IBL366 Terminalia Madagasc FJ900596 FJ900642 FJ900631 N/A
catappa ar
L. mahajangana CMM 1325 Citrus Brazil KT154760  KT008006 KT154767 N/A
sinensis
L. mahajangana CBS 137785  Quercus ilex Tunisia KJ638317 KJ638336 KU887509  KU696355
L. mahajangana KUMCC 20- Desmos Thailand 0Q123586 0Q509113 0Q509082 N/A
0066 chinensis
L. margaritacea CBS 122519* Adansonia Australia  KT852959  EU144065 KU887520 KUG696367
gibbosa
L. mediterranea CBS 137783* Quercus ilex Italy KJ638312 KJ638331 KU887521 KU696368
L. medterranea CBS 137784  Vitis vinifera Italy KJ638311 KJ638330 KU887522  KU696369
L. microcondia CcGMCC Aquilaria Laos KY783441  KY848614 N/A KY848561
3.18485* crassna
L. parva CBS 456.78* Cassavdield Colombia EF622083 EF622063 KU887523  KP872477
soil
L. pava CBS 494.78  Cassavdield Colombia EF622084 EF622064 EU673114  KU696373
soil
L. plurivora STEU 5803* Prunus salicina  South EF445362  EF445395  KP872421  KP872479
Africa
L. plurivora STEU 4583  Vitis vinifera South AY343482  EF445396  KU887525 KUG69637%
Africa
L. pontae CMM 1277*  Spondias Brazil KT151794  KT151791  KT151797 N/A
purpurea
L. pseudotheobromae CBS 116459* Gmelina arborea Costa EF622077 EF622057 EU673111 KU696376
Rica
L. pseudotheobromae CBS 116460 Acacia mangium Costa EF622078 EF622058  KU198428 N/A
Rica
L. pseudotheobromae MFLU22- Panicumsp. Thailand 0Q123587 0Q509114 0Q509083 N/A
0283
L. pseudotheobromae MFLU22- Calamussp. Thailand 0Q123588 0Q509115 0Q509084 N/A
0284
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Table 2 Continued.

Species Strain no. Host Location GenBank accession numlrs
ITS tefl-U tub2 rpb2
L. rubropurpurea WAC 12535* Eucalyptus Australia DQ103553 DQ103571 EU673136 KP872485
grandis
L. rubropurpurea WAC 12536  Eucalyptus Australia  DQ103554 DQ103572 KU887530 KP872486
grandis
L. subglobosa CMM3872* Jatropha Brazil KF23458  KF226721  KF254942 N/A
curcas
L. subglobosa CMM 4046 Jatropha Brazil KF234560 KF226723  KF254944  N/A
curcas
L. syzygii MFLUCC 19  Syzygium Thailand  MT990531 MWO016943 MWO014331 N/A
0257* samarangense
L. thailandica CPC 22795 Mangifera indica Thailand  KJ193637 KJ193681 N/A N/A
L. thailandica CPC:22755 Phyllanthus Thailand KM006433 KM006464 N/A N/A
acidus
L. thailandica CGMCC Acacia confusa  China NR_15298 KX499917  KX499992  KX499955
3.17975* 2
L. thailandica MFLUCC 18  Swietenia Thailand MK347789 MK340870 MK412877 N/A
0244* mahagoni
L. thailandica MFLU22- Musasp. Thailand 0Q123597 N/A 0Q509090 N/A
0293
L. thailandica MFLU22- Hevea brasiliensis Thailand 0Q123598 0Q509098 N/A N/A
0294
L. thailandica MFLU22- Holmskioldiasp. Thailand 0Q123599 0Q509099 N/A N/A
0295
L. thailandica MFLU22- Macaranga Thailand 0Q123600 N/A N/A N/A
0296 peltate
L. thailandica MFLU22- Delonix regia Thailand 0Q123601 0Q509100 0Q509091 N/A
0297
L. thailandica MFLU22- Wodyetia Thailand 0Q123602 0Q509102 0Q509092 N/A
0298 bifurcata
L. thailandica MFLU22- Cocos nucifera Thailand 0Q123603 N/A 0Q509093 N/A
0299
L. thailandica MFLU22- Tectona grandis Thailand 0Q123604 N/A 0Q509094 N/A
0300
L. thailandica NCYUCC 19- Cerasussp. Taiwan 0Q123605 N/A 0Q509095 N/A
0399 province,
China
L. thailandica MFLUCC 21- Magnolia lilifera  Thailand 0Q123607 0Q509103 0Q509097 N/A
0188
L. theobromae CBS 164.96* Fruit along coral Papua NR 11117 AY640258 KU887532 KU696383
reef coast New 4
Guinea
L. theobromae CBS Leucospermumap. USA EF622074 EF622054 KU887531 KU696382
111530
L. theobromae MFLU22- Areca catechu Thailand 0Q123589 0Q509104 N/A 0Q509077
0285
L. theobromae MFLU22- Dracaena Thailand 0Q123590 0Q509105 0Q509085 N/A
0286 aletriformis
L. theobromae MFLU22- Quercussp. Thailand 0Q123591 0Q509106 0Q509086 N/A
0287
L. theobromae MFLU22- Bidens pilosa Thailand 0Q123592 0Q509107 N/A 0Q509078
0288
L. theobromae NCYUCC Ficus Taiwan 0Q123606 0Q509112 0Q509096 N/A
19-0392 benguetensis province,
China
L. theobromae MFLU22- Calamussp. Thailand 0Q123593 0Q509108 0Q509087 N/A
0289
L. theobromae MFLU22- Artocarpus Thailand  0Q123594 0Q509109 0Q509088 0Q509080
0290 heterophyllus
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Table 2 Continued.

Species Strain no. Host Location GenBank accession humbers
ITS tefl-U tub2 rpb2
L. theobromae MFLU22- Paulownia Thailand 0Q123595 0Q509110 N/A 0Q509079
0291 tomentosa
L. theobromae NCYUCC 19- Bidens alba Taiwan 0Q123596 0Q509111 0OQ509089 N/A
0420 province,
China
L. tropica CGMCC Aquilaria Laos KY783454  KY848616  KY848540 KY848574
3.18477* crassna
L. venezuelensis WAC12539* Acacia Venezuela DQ103547 DQ103568 KU887533  KP872490
mangium
L. venezuelensis WAC12540 Acacia Venezuela DQ103548 DQ103569 KU887534 KP872491
mangium
L. viticola CBS 128313* Vitis USA HQ288227 HQ288269 HQ288306 KU696385
vinifera
L. viticola ucb Vitis vinifera USA HQ288228 HQ288270 HQ288307 KP872493
2604MO
L. vitis CBS: 124060* Vitis Italy KX464148  KX464642  KX464917 KX463994
vinifera
Diplodia CMW7060* Vitis vinifera Portugal NR_144906 MZz073947 MZ073931 N/A
mutila
D. seriata CBS Vitis vinifera Portugal AY259094  AY573220 DQ458856 KX463962
112555*

“Type strains; newly generated sequences in this study are in bold.

BOT: A. M. Ismail, Plant Pathology Research Institute, Egypt; CBS: Centraalbueau voor
Schimmelcultures, Utrecht, The Netherlands;OCFEF China Forestry Culture Collection Center,
Beijing, China; CGMCC: China General Microbiological Culture Collection Center; CMM:
Culture Collection of Phyt opat hogenic Fungi (
Federal Rural de Pernambuco (ReciPernambuco); CMW: Tree Pathology -Quperative
Program, Forestry and Agricultural Biotechnology Institute, University of Pretoria, South Africa;
CPC: Culture collection of Pedro Crous; CGMCC: China General Microbiological Culture
Collection Center; GZCC Guizhou Academy of Agricultural Sciences Culture Collection,
Guizhou, China; IBL: Personal culture collection, I.B.L. Coutinho; IRAN: Iranian Fungal Culture
Collection, Iranian Research Institute of Plant Protection, Iran; KUMCC: Kunming Institute of
Botany Culture Collection, China; MFLU: Mae Fah Luang University Herbarium, Chiang Rai,
Thailand; MFLUCC: Mae Fah Luang University Culture Collection, Chiang Rai, Thailand;
NCYUCC: National Chiayi University Culture Collection, Chiayi, Taiwan, China; &FfEulture
collection of the Department of Plant Pathology, University of Stellenbosch, South Africa; UCD:
University of California, Davis, Plant Pathology Department Culture Collection; WAC:
Department of Agriculture, Western Australia Plant Pathogen CallecBouth Perth, Western
Australia. ITS: internal transcribed spacer regionsfl-U : transl ati on-alphd onga
gene;tub2 betatubulin generpb2: DNA-directed RNA polymerase Il second largest subunit.

Haplotype assignment and constructing networks

The sequences df. theobromaewere downloadedfrom GenBank (Table 3). Eh locus
(ITS, tefl-U tub2, andrpb2) was aligned individually with MAFFT 6.864b (Katoh et al. 2019) and
trimmed in trimAl v1.2 (Capelk&Gutiérrez et al. 2009). The number of haplotypes and haplotype
diversity (Hd) for each locus (IT$efl-U tub2 andrpb2), was determined in DnaSP v. 6 (Rozas et
al. 2017), as well as for the combined dataset of the ITSediddl . The Roehl Dat a
generated using the following parameters: Sites with gaps/missing: not considered and Invariable
sites: remove. The NETWORK 10.2.0.0 was used to construct Meghanng haplotype networks
for single and combined datasets (Bandelt et al. 1999, http://www.fengigeering.com/
sharenet.htm).
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Table 3 Sequences otf.asiodiplodia theobromaestrains downloaded fronGenBank for the
haplotype network analyses

Host Country Strain no. ITS tef1-U tub2 rpb2
Acacia karroo South Africa  CMW38120 KC769935 KC769843 KC769887 N/A
Acacia karroo South Africa CMW38121 KC769936 KC769844 KC769888 N/A
Acacia karroo South Africa CMW38122 KC769937 KC769845 KC769889 N/A
Acacia karroo South Africa  HSYFO04 KC769935 KC769843 KC769887 N/A
Acacia karroo South Africa HY-3 KC769936 KC769844 KC769888 N/A
Acacia karroo South Africa  HY-4 KC769937 KC769845 KC769889 N/A
Acacia mangium Venezuela A10 JX545093  JX545113 JX545133 N/A
Acacia mangium Venezuela Al13 JX5450% JX545114 JX545134 N/A
Acacia mangium Venezuela CMW13501 KY473072  KY473020 KY472963 KY472889
Acacia mangium Indonesia CMW23003 EU588629 EUS588609 KY472918 KY472846
Acacia mangium Indonesia CMW23008 EU588630 EU588610 KY472919 KY472847
Acacia mangium Indonesia CMW23018 EU588633 EU588613 KY472920 KY472848
Acacia mangium Indonesia CMW23031 EU588631 EU588611 KY472921 KY472849
Acacia mangium Indonesia CMW23073 EU588632 EU588612 KY472922 KY472850
Acacia mangium Venezuela D043 KY473072  KY473020 KY472963 KY472889
Acacia mangium Indonesia GX-5-5A EU588629 EU588609 KY472918 KY472846
Acacia mangium Indonesia GZHS201* EU588630 EU588610 KY472919 KY472847
010
Acacia mangium Indonesia GZHS201* EU588633 EU588613 KY472920 KY472848
011
Acacia mangium Indonesia GZHS-201* EU588631 EU588611 KY472921 KY472849
012
Acacia mangium Indonesia GZHS201* EU588632 EU588612 KY472922 KY472850
013
Actinidia China Mht-5 JQ658976  JQ658977 JQ658978 N/A
deliciosa
Adansonia Nigeria CMW33290 KY473027  KY472970 KY472896 KuU887372
digitata
Adansonia Cameroon CMW36127 KY473029 KY472977 KY472907 KU887410
digitata
Adansonia Nigeria HNWZS03 KY473027 KY472970 KY472896 KU887372
digitata
Adansonia Cameroon HSYFO03 KY473029  KY472977 KY472907 KU887410
digitata
Albizia falcataria China Nol8 KJ676657 KJ676656 KJ676655 N/A
Anacardium Brazil CMM4499 KT325578  KT325587 N/A N/A
occidentale
Anacardium Brazil CMM4508 KT325576  KT325588 N/A N/A
occidentale
Anacardium Brazil CMM4513 KT325577 KT325589 N/A N/A
occidentale
Anacardium West Afica- CMW24702 MN952990 MN952201 MN952205 N/A
occidentale Guinea
Bissau
Anacardium Brazil CMW54204 KT247468  KT247470 KT247476 N/A
occidentale
Anacardium Brazil CMW54217 KT247469 KT247471 KT247477 N/A
occidentale
Anacardium Brazil CSM_34 KT325578  KT325587 N/A N/A
occidentale
Anacardium Brazil CSM_36 KT325576  KT325588 N/A N/A
occidentale
Anacardium Brazil CSM_53 KT325577 KT325589 N/A N/A
occidentale
Ananas comosus China CMW32549 MK398306 MK593149 MK419015 N/A
Ananas comosus China CMW32571 MK398310 MK593153 MK419019 N/A
Ananas comosus China CMW32603 MK398301 MK593144 MK419010 N/A
Ananas comosus China CMW32604 MK398298 MK593142 MK419008 N/A
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Table 3Continued.

Host Country Strain no. ITS tefl-U tub2 rpb2
Ananas comosus China CMW32606 MK398308 MK593151 MK419017 N/A
Ananas comosus China CMW32651 MK398305 MK593148 MK419014 N/A
Ananas comosus China CMW32666 MK398299 MK593143 MK419009 N/A
Ananas comosus China CMW33290 MK398304 MK593147 MK419013 N/A
Ananas comosus China CMW33658 MK358287 MK593141 MK419007 N/A
Ananas comosus China CMW33957 MK398312 MK593155 MK419021 N/A
Ananas comosus China CMW36127 MK398307 MK593150 MK419016 N/A
Ananas comosus China CMW38120 MK358286 MK593140 MK419006 N/A
Ananas comosus China CMW38121 MK398302 MK593145 N/A N/A
Ananas comosus China CMW38122 MK398311 MK593154 MK419020 N/A
Ananas comosus China CMW40630 MK398303 MK593146 MK419012 N/A
Ananas comosus China CMW40635 MK398309 MK593152 MK419018 N/A
Annona muriata  Brazil CDA1169 KY994618 KX528559 N/A N/A
Annona muricata Brazil CDA1212 KY994617 KX528558 N/A N/A
Annona Brazil CDA1211 KY994616 KX528557 N/A N/A
squamosa
Annona China CMW40636 MW625913 MW625914 MW625915  N/A
squamosa
Annona China CMW41360 MW625916 MW625917 MW625918 N/A
squamosa
Annona China CMW42341 MW876481 MW876482 MW876483 N/A
squamosa
Annona China CMW4694 MW876484 MW876485 MW876486 N/A
squamosa
Artocarpus Thailand MFLU22-0290 0Q123594 0Q509109 0Q509088 0Q509080
heterophyllus
Auricularia China Al KC442315 KC442318 KC442317 N/A
auricular
Barringtonia South Africa  CMW41360 KP860841 KP860686 KP860764 KU587888
racemosa
Barringtonia South Africa CMWA42341 KP860843  KU587945 KU587866 KU587890
racemosa
Barringtonia South Africa 1BL404 KP860841 KP860686 KP860764 KU587888
racemosa
Barringtonia South Africa  IBL405 KP860843  KU587945 KU587866 KU587890
racemosa
Bidens alba Taiwan NCYUCC 19 0Q123596 0Q509111 0Q509089 N/A
province, 0420
China
Bidens pilosa Thailand MFLU22-0288 0Q123592 0Q509107 N/A 0Q50978
Calamussp. Thailand MFLU22-0289 0Q123593 0Q509108 0Q509087 N/A
Camellia oleifera China YCLasl KF811055 KJ639048 KJ639047 N/A
Camellia sinensis China CMW26630 MG932788 MG932789 MG932791 N/A
Camellia sinensis China CMW28308 MH454027 MH454032 N/A N/A
Camellia sinensis China CMwW28312 MH454028 MH454033 N/A N/A
Camellia sinensis China CMW28547 MH454029 MH454034 N/A N/A
Camellia sinensis China CMW28548 MH454030 MH454035 N/A N/A
Camellia sinensis China CMW28550 MH454031 MH454036 N/A N/A
Camellia sinasis China CPLt KX505288 KX580759 N/A N/A
Camellia sinensis China CRI-LP2 KX505289 KX580760 N/A N/A
Camellia sinensis China CRM-B101 KX505290 KX580761 N/A N/A
Camellia sinensis China CRM-B31 KX505291 KX580762 N/A N/A
Capparis Brazil CF/UENF429 KY655195  KY223712 N/A N/A
flexuosa
Carica papaya Mexico BOM230 KR001856 KT075154 N/A N/A
Carica papaya Mexico BOS104 KR001857 KT075158 N/A N/A
Carica papaya Mexico BOT112 KT075139 KT075155 N/A N/A
Carica papaya Brazil CMM2168 KC484817 KC481572 N/A N/A
Carica papaya Brazil CMM2179 KC484787 KC481569 KX120051 N/A
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Table 3Continued.

Host Country Strain no. ITS tefl-U tub2 rpb2
Carica papaya Brazil CMM2183 KC484824 KC481573 N/A N/A
Carica papaya Brazil CMM2190 KC484780 KC481518 N/A N/A
Carica papaya Brazi CMM2193 KC484826 KC481550 N/A N/A
Carica papaya Brazil CMM2208 KC484776 KC481575 N/A N/A
Carica papaya Brazil CMM2209 KC484784 KC481578 N/A N/A
Carica papaya Brazil CMM2210 KC484783 KC481577 N/A N/A
Carica papaya Brazil CMM2231 KC484775 KC481515 N/A N/A
Carica papaya Brazil CMM2232 KC484785 KC481521 N/A N/A
Carica papaya Brazil CMM2235 KC484779 KC481517 N/A N/A
Carica papaya Brazil CMM2237 KC484819 KC481547 N/A N/A
Carica papaya Brazil CMM2238 KC484771 KC481512 N/A N/A
Carica papaya Brazil CMM2239 KC484786 KC481522 N/A N/A
Carica papaya Brazil CMM2241 KC484790 KC481571 KX120055 N/A
Carica papaya Brazil CMM2261 KC484789 KC481579 N/A N/A
Carica papaya Brazil CMM2262 KC484822 KC481581 N/A N/A
Carica papaya Brazil CMM2265 KC484772 KC481574 N/A N/A
Carica papaya Brazil CMM2267 KC484777 KC481576 N/A N/A
Carica papaya Brazil CMM2268 KC484818 KC481580 N/A N/A
Carica papaya Brazil CMM2269 KC484821 KC481585 N/A N/A
Carica papaya Brazil CMM2276 KC484820 KC481548 N/A N/A
Carica papaya Brazil CMM2278 KC484781 KC481519 N/A N/A
Carica papaya Brazil CMM2280 KC484773 KC481513 N/A N/A
Carica papaya Brazil CMM2282 KC484827 KC481551 N/A N/A
Carica papaya Brazil CMM2294 KC484828 KC481552 N/A N/A
Carica papaya Brazil CMM2295 KC484774 KC481514 N/A N/A
Carica papaya Brazil CMM2297 KC484823 KC481582 N/A N/A
Carica papaya Brazil CMM2303 KC484816 KC481546 N/A N/A
Carica papaya Brazil CMM2306 KC484788 KC481570 KX120059 N/A
Carica papaya Brazil CMM2310 KC484782 KC481520 N/A N/A
Carica papaya Brazil CMM2327 KC484778 KC481516 N/A N/A
Carica papaya Brazil CMM2328 KC484825 KC481549 N/A N/A
Carica papaya Mexico LAM118 KT075141  KTO075156 N/A N/A
Carica papaya Mexico LAM200 KX355576 KT075157 N/A N/A
Casuarina Uganda DAR82930 DQ103534 DQ103564 KY472959 KY472884
cunninghamian

Casuarina Uganda CMW18420 DQ103534 DQ103564 KY472959 KY472884
cunninghamiana

Casuarina Uganda CMW32245 KY473068 KY473016 KY472960 KY472885
cunninghamiana

Casuarina Uganda CMW32246 KY473069  KY473017 KY472961 KY472886
cunninghamiana

Casuarira Uganda HNDAO3 KY473068 KY473016 KY472960 KY472885
cunninghamiana

Casuarina Uganda HNDFO1 KY473069  KY473017 KY472961 KY472886
cunninghamiana

Citrus latifolia Mexico UACH 263 MH277691 MH286528 MH279908 N/A

Citrus latifolia Mexico UACH 264 MH277692 MH286534 MH279909 N/A
Citrus latifolia Mexico UACH 272 MH277693 MH286533 MH279915 N/A
Citrus latifolia Mexico UACH 273 MH277694 MH286526 MH279907 N/A
Citrus latifolia Mexico UACH 280 MH277695 MH286527 MH279910 N/A
Citrus latifolia Mexico UACH 284 MH277696 MH286532 MH279914 N/A
Citrus latifolia Mexico UACH 285 MH277697 MH286531 MH279913 N/A
Citrus latifolia Mexico UACH 287 MH277698 MH286530 MH279912 N/A

Citrus latifolia Mexico UACH 288 MH277699 MH286529 MH279911 N/A
Citrus limon Chile 1932 KX925548 MG019%403 MG029366 N/A

Citrus limon Chile 930 KX925546 MG019401 MG029365  N/A

Citrus limon Chile 1931 KX925547  N/A N/A N/A

Citrus reticulata  Chile 1933 KX925549  MG019404 MG029368 N/A
Citrustangerina  Puerto Rico 12 MK282712 MK294130 MK294092 N/A
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Table 3Continued.

Host Country Strain no. ITS tefl-U tub2 rpb2
Citrus tangerina  Puerto Rico 313 MK282713 MK294131 MK294093 N/A
Cocos nucifera  Unknown CBS306.58 EF622071 EF622051 N/A MT592334
Cocos nucifera  Brazil CDA 425 KP244697 KP308475 KP308531 N/A
Cocos ngifera Brazil CDA 444 KP244699 KP308477 KP308532 N/A
Cocos nucifera  Brazil CDA 450 KP244688 KP308478 KP308533 N/A
Cocos nucifera  Brazil CDA 467 KP244702 KP308473 KP308536 N/A
Cocos nucifera  Brazil CDA 469 KP244691 KP308466 KP308537 N/A
Cocos nucifera  Brazil CDA 472 KP244692 KP308467 KP308538 N/A
Cocos nucifera  Brazil CF/UENF419 KY655198 KY223719 N/A N/A
Cocos nucifera  Braazil CF/UENF420 KY655199 KY223720 N/A N/A
Cocos nucifera  Braazil CF/UENF421 KY655200 KY223708 N/A N/A
Cocos nucifera  Braazil CF/UENF2£8 KY655194 KY223711 N/A N/A
Cocos nucifera  Braazil CF/UENF430 KY655203 KY223713 N/A N/A
Cocos nucifera  Braazil CF/UENF431 KY655204 KY223714 N/A N/A
Cocos nucifera  Braazil CF/UENF432 KY655205 KY223715 N/A N/A
Cocos nucifera  Brazil CF/UENF435 KY655208 KY223716 N/A N/A
Cocos nucifera  Brazil CF/UENF437 KY655210 KY223718 N/A N/A
Cocos nucifera  Brazil COAD 1788 KP244698 KP308476 KP308528 N/A
Cocos nucifera  Brazil COAD 1789 KP244700 KP308474 KP308529 N/A
Cocos nucifera  Brazil COAD 1790 KP244703 KP308468 KP308530 N/A
Cocos nucifera  Brazil COUFAL0102 MK792506 MK792505 N/A N/A
Cocos nucifera  Brazil COUFAL0103 MK792507 MK792504 N/A N/A
Cocos nucifera  Brazil JZB313002 KP244698 KP308476 KP308528 N/A
Cocos nucifera  Braazil JZB313003 KP244700 KP308474 KP308529 N/A
Cocos nucifera  Brazil JZB313004 KP244703 KP308468 KP308530 N/A
Cocos nucifera  Brazil K286 MK792506 MK792505 N/A N/A
Cocos nucifera Brazil K8 MK792507 MK792504 N/A N/A
Cocos nucifera  Brazil UFRPE CFS MG870585 MF991281 MG870605 MG870615
007
Cocos nudera China ZWLT 481 MK051003 MK051099 MK051097 N/A
Cocos nucifera  China ZWLT 482 MK051004 MK051100 MK051098 N/A
Cocos nucifera  Suriname CBS:142.52 KX464143 KX464637 N/A KX463991
fruit
Cocossp. Unknown CJA279 GU973873 GU973865 N/A N/A
Corchorus India CIMR140 MF480346 MF522203 N/A N/A
olitorius
Corchorus India CIMR148 MF480345 MF522204 N/A N/A
olitorius
Corymbia Australia MUCC716 GU199374 (GU199398 N/A N/A
flavescens
Cucumis melo Thailand SDBR- MNO093981 MN114216 MN114215 N/A
CMU351
Cunninghamia China CERC 2957 KX278037 KX278142 KX278246 MF410190
lanceohta
Cunninghamia China CERC 2958 KX278038 KX278143 KX278247 MF410191
lanceolata
Derris elliptica Indonesia CBS:141.49 KX464142  KX464636 KX464911 N/A
Dimocarpus Puerto Rico 120 MK282711 MK294129 MK294091 N/A
longan
Dimocarpus China CERC 3485 KX278042 KX278147 KX278251 MF410195
longan
Dimocarpus China CERC 3486 KX278043 KX278148 KX278252 MF410196
longan
Dimocarpus China CERC 3487 KX278044  KX278149 KX278253 MF410197
longan
Dimocarpus China CERC3491 KX278045  KX278150 KX278254 MF410198
longan
Dimocarpus China CERC 3493 KX278046 KX278151 KX278255 MF410199
longan
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Table 3Continued.

Host Country Strain no. ITS tefl-U tub2 rpb2

Dimocarpus USA PHLO10 KC964547 KC964554 KC964550 N/A

longan

Dimocarpus USA PHLO9 KC964546 KC964553 KC964549 N/A

longan

Eucalyptus Thailand CMW15680 KY473066 KY473014 KY472957 KY472881

camaldulensis

Eucalyptus Thailand DAR82913 KY473066 KY473014 KY472957 KY472881

camaldulensis

Eucalyptus Indonesia CMW22881 KY473036 KY472984 KY472917 KY472845

grandis

Eucalyptus Indonesia FXPz KY473036 KY472984 KY472917 KY472845

grandis

Eucalyptussp. China CMW24701 HQ332193 HQ332209 KY472908 KY472838

Eucalyptussp. China CMW24702 HQ332194 HQ332210 KY472909 KY472839

Eucalyptussp. China CMW3395/ KY473030 KY472978 KY472910 N/A

Eucalyptussp. Indonesia CMW54158 MT934407 MT920436 N/A N/A

Eucalyptussp. Indonesia CMW54160 MT934409 MT920438 N/A MT920463

Eucalyptussp. Indonesia CMW54175 MT934422 MT920448 N/A N/A

Eucalyptussp. Indonesia CMW54180 MT934424  MT920450 N/A MT920471

Eucalyptussp. Indonesia CMW54204 MT934429 MT920454 N/A N/A

Eucalyptussp. Indonesia CMW54217 MT934430 MT920455 N/A N/A

Eucalyptussp. China GZHS201* HQ332193 HQ332209 KY472908 KY472838
014

Eucalyptussp. China GZHS201* HQ332194 HQ332210 KY472909 KY472839
015

Eucalyptussp. China HSYF02 KY473030 KY472978 KY472910 N/A

Eucalyptussp. Indonesia IRAN1499C MT934407 MT920436 N/A N/A

Eucalyptussp. Indonesia IRNBS54 MT934409 MT920438 N/A MT920463

Eucalyptussp. Indonesia IRNBS56a MT934422 MT920448 N/A N/A

Eucalyptussp. Indonesia IRNBS73 MT934424  MT920450 N/A MT920471

Eucalyptussp. Indonesia IRNKB210 MT934429 MT920454 N/A N/A

Eucalyptussp. Indonesia IRNKB244 MT934430 MT920455 N/A N/A

Eucalyptussp. Indonesia R3238 MT934432 MT920457 N/A N/A

Eucalyptussp. Indonesia R4128 MT934433 MT920458 N/A N/A

Eucalyptussp. Indonesia R5232 MT934434 MT920459 N/A N/A

Eucalyptussp. Indonesia R633 MT934435 MT920460 N/A N/A

Eucalyptus China CERC1983 KP822979  KP822997 KP8232 N/A

urophylla

Eucalyptus China CERC1985 KP822980 KP822998 KP823013 N/A

urophylla

Eucalyptus China CERC1988 KP822981 KP822999 KP823014 N/A

urophylla

Eucalyptus China CERC1989 KP822982  KP823000 KP823015 N/A

urophylla

Eucalyptus China CERC1991 KP822983 KP823001 KP823016 N/A

urophylla

Eucalyptus China CERC1996 KP822984  KP823002 KP823017 N/A

urophylla

Eucalyptus China CERC2049 KP822985 KP823003 KP823018 N/A

urophylla

Eucalyptus Venezuela ~ CMW13490 KY473071  KY473019 KY472962 KY472888

urophylla

Eucalyptus Venezuela  CSM_54 KY473071  KY473019 KY472962 KY472888

urophylla

Eucalyptus China CERC 2264 KX278034  KX278139 KX278243 MF410187

urophylla x

Eucalyptus

grandis
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Host

Country

Strain no.

ITS

tefl-U

tub2

rpb2

Eucalyptus
urophylla x
Eucalyptus
grandis

Eucalyptus
urophylla x
Eucalyptus
grandis

Eucalyptus
urophylla x
Eucalyptus
grandis

Eucalyptus
urophylla x
Eucalyptus
grandis

Eucalyptus
urophylla x
Eucalyptus
grandis

Eucalyptus
urophylla x
Eucalyptus
grandis

Eucalyptus
urophylla x
Eucalyptus
grandis

Eucalyptus
urophylla x
Eucalyptus
grandis

Eucalyptus
urophylla x
Eucalyptus
grandis

Euphorbia ingens
Euphorbia ingens
Euphorbia ingens
Euphorbia ingens

Excoecaria
agallocha
Ficus carica
Fragaria x
ananassa
Fragaria x
ananassa
Fragaria x
ananassa
Fragaria x
ananassa
Fraxinus
americana
Fraxinus
americana
Fraxinus
americana
Fraxinus
americana

China

China

China

China

China

China

China

China

China

South Africa
South Africa
South Africa
South Africa
China

Japan
Korea

Korea
Korea
Korea
China
China
China

China

CERC 2275

CERC 2934

CERC 2963

CERC 3418

CERC 3420

CERC 3422

CERC 3424

CERC 3514

CERC 3516

CMW26616
CMW26630
HBB2
HBB3
CMW23018

CMW23031
LT120701

LT120702

LT120901

LT120907

BLO4

BLO9

BL12

BL16

KX278035

KX278036

KX278039

KX278040

KX278031

KX278041

KX278032

KX278048

KX278049

KY473051
KY473052
KY473051
KY473052
MN860003

LC386385
KX506787

KX506786

KX506788

KX506785

MK813944

MK813945

MK813946

MK813947

KX278140

KX278141

KX278144

KX278145

KX278136

KX278146

KX278137

KX278153

KX278154

KY472999
KY473000
KY472999
KY473000
MN887512

LC386386
KX506781

KX506782

KX506784

KX506783

MK850548

MK850549

MK850550

MK850551

KX278244

KX278245

KX278248

KX278249

KX278240

KX278250

KX278241

KX278257

KX278258

KY472941
KY472942
KY472941
KY472942
N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MF410188

MF410189

MF410192

MF410193

MF410184

MF410194

MF410185

MF410201

MF410202

KY472867
KY472868
KY472867
KY472868
N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1269
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Host Country Strain no. ITS tefl-U tub2 rpb2
Fraxinus China BL20 MK813948 MKB850552 N/A N/A
Americana

Fraxinus China BL-20 MK041217 MK041218 N/A N/A
americana

Fraxinus China BL23 MK813949 MK850553 N/A N/A
americana

Fraxinus China BL26 MK813950 MK850554 N/A N/A
americana

Fraxinus China BL29 MK813951 MK850555 N/A N/A
americana

Fraxinus China BL34 MK813952 MK850556 N/A N/A
americana

Fraxinus China BL41 MK813953 MK850557 N/A N/A
americana

fruit along coral Papua New CBS 164.96 NR_111174 AY640258 EU673110 KU696383
reef coast Guinea

Hevea China CMW32544 KT947466  KU925617 KU925616 N/A
brasiliensis

Hibiscus China MFR KY814766 MG882078 N/A N/A
mutabilis

Hibiscus rosa Unknown ZJ1 MN904749 MT755638 MT741488 N/A
sinensis

Hylocereus Bangladesh BU-DLa 01 LC468780 LC468784 LC468782 N/A
undatus

Hylocereus Bangladesh BU-DLa 02 LC468781 LC468785 LC468783 N/A
undatus

Ipomoea batatas China CMM4513 KU870366 KU870368 KU870370 N/A
Ipomoea batatas China Z] KJ866153 N/A KJ866154 N/A
Jatropha curcas Brazil 22 KF553895 KF553896 N/A N/A
Jatropha curcas Brazil CMM3612 KF234546  KF226692 KF254929 N/A
Jatropha curcas Brazil CMM3647 KF234548 KF226704 KF254932 N/A
Jatropha curcas Brazil CMM3654 KF234555 KF226716 KF254939 N/A
Jatropha curcas Brazil CMM3831 KF234556  KF226717 KF254940 N/A
Jatropha curcas  Unknown taxon:45133 MN561032 MN561033 N/A N/A
Kadsura China CMW?28556 MWO045412 MWO065559 MWO065555 N/A
coccinea

Kadsura China CMW28570 MWO045413 MWO065560 MWO065556  N/A
coccinea

Kadsura China CMW28571 MWO045414 MWO065561 MWO065557 N/A
coccinea

Kadsura China CMW28575 MWO045415 MWO065562 MWO065558 N/A
coccinea

Litchi China CMW25212 MN540675 MN539209 MN539179 N/A
chinensis

Lysiphyllum Australia MUCC715 GU199373 GU199397 N/A N/A
cunninghami

Malus domestica Chile Bot-2017#LT13 MW560110 MW591895 MW574068  N/A
branch

Malus domestica Chile Bot-2017%LT6 MW560108 MW591893 MW574066 N/A
branch

Malus domestica Chile Bot-2017%LT8 MW560109 MW591894 MW574067 N/A
branch

Malus domestica Chile Bot-2018LT42 MW560111 MW591896 MW574069  N/A
branch

Malus donestica  Chile Bot-2018LT45 MW560112 MW591897 MW574070 N/A
branch

Malus domestica Chile Bot-2018LT66 MW560113 MW591898 MW574071 N/A
branch

Mangifera indica Malaysia ASWL245 MK530066 MK562438 MK573987 N/A

1270



Table 3Continued.

Host Country Strain no. ITS tefl-U tub2 rpb2
Mangifera indica Taiwan B838 GQ502456 GQ980001 GU056852 N/A

province,

China
Mangifera indica Taiwan B852 GQ502457 GQ980002 GU056851 N/A

province,

China
Mangifera indica Taiwan B886 GQ502452  GQ9Y80005 Gu056847 N/A

province,

China
Mangifea indica Taiwan B902 GQ502459 GQ980004 GU056849 N/A

province,

China
Mangifera indica Taiwan B918 GQ502458 GQ980003 GU056850 N/A

province,

China
Mangifera indica Taiwan B961 GQ502453 GQ979999 GU056845 N/A

province,

China
Mangifera indica Taiwan B965 GQ502454 GQ980000 GuU056854 N/A

province

China
Mangifera indica Egypt BOT23 JN814400  JIN814427 N/A N/A
Mangifera indica Egypt BOT4 JN814395  JIN814422 N/A N/A
Mangifera indica Egypt BOT6 JN814399  JIN814426 N/A N/A
Mangifera indica Egypt BOT7 JN814396  JN814423 N/A N/A
Mangifera indica Malaysia BPCA357 MK530075 MK562441 MK573991 N/A
Mangifera indica Malaysia BPPCA103 MK530009 MH447074 MK573990 N/A
Mangifera indica Malaysia BPPCA107 MK530011 MH447076 N/A N/A
Mangifera indica Malaysia BPPCA108 MK530012 MH447077 N/A N/A
Mangifera indica Malaysia BPPCA259 MK530068 MK562444 MK573995 N/A
Mangifera indica Brazil CMM1476 JX464083  JX464057 N/A N/A
Mangifera indica Brazil CMM1481 JX464095  JX464021 N/A N/A
Mangifera indica Brazil CMM1517 JX464060  JX464054 N/A N/A
Mangifera indica Brazil CMM4019 JX464096  JX464026 N/A N/A
Mangifera indica Brazil CMM4021 JX464064  JX464047 N/A N/A
Mangifera indica Brazil CMM4033 JX464081  JX464032 N/A N/A
Mangifera indica Brazil CMM4039 JX464065  JX464041 N/A N/A
Mangifera indica Brazl CMM4041 KC184891  JX464042 N/A N/A
Mangifera indica Brazil CMM4042 JX464070  JX464017 N/A N/A
Mangifera indica Brazil CMM4043 JX464087  JX464056 N/A N/A
Mangifera indica Brazil CMM4046 JX464091  JX464027 N/A N/A
Mangifera indica Brazil CMM4047 JX464082  JX464025 N/A N/A
Mangifera indica Brazil CMM4048 JX464093  JX464048 N/A N/A
Mangifera indica Brazil CMM4050 JX464062  JX464024 N/A N/A
Mangifera indica Oman CMW20506 KY473037  KY472985 KY472924 KY472852
Mangifera indica South Africa CMW25212 KU997392 KU997128 KU997566 N/A
Mangifera indica South Africa CMW33658 KY473065 KY473013 KY472956 N/A
Mangifera indica Malaysia CMW23003 MK529999 MK562451 MK574000 N/A
Mangifera indica Malaysia CMW23008 MK530004 MK562453 MK574003 N/A
Mangifera indica Iran COAD 1788 GU973869 GU973861 N/A N/A
Mangifera indica Iran COAD 1789 GU973870 GU973862 N/A N/A
Mangifera indica Puerto Rico CRM-B40 KC631660 KC631656 KC631652 N/A
Mangifera indica Puerto Rico CSM_22 KC631659 KC631655 KC631651 N/A
Mangifera indica Brazil CSM_33 JX464062 JX464024 N/A N/A
Mangifera indica Oman DPWL2 KY473037  KY472985 KY472924 KY472852
Mangifera indica South Africa HBB1 KU997392  KU997128 KU997566 N/A
Mangifera indica South Africa HSYFO01 KY473065 KY473013 KY472956 N/A
Mangifera indica China L1 KR260791 KR260808 KR260820 N/A
Mangifera indica China L10 KR260800 KR260817 KR260829 N/A
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Host Country Strain no. ITS tefl-U tub2 rpb2
Mangifera indica China L3 KR260793 KR260810 KR260822 N/A
Mangifera indica China L4 KR260794 KR260811 KR260823 N/A
Mangifera indica China L5 KR260795 KR260812 KR260824 N/A
Mangifera indica China L6 KR260799 KR260816 KR260828 N/A
Mangifera indica China L7 KR260797 KR260814 KR260826 N/A
Mangifera indica Peru LACIC2 KU507462  KU507429 N/A N/A
Mangifera irdica Peru LACIN1 KU507463 KU507430 N/A N/A
Mangifera indica Peru LACIN2 KU507464 KU507431 N/A N/A
Mangifera indica Peru LACIN3 KU507465 KU507432 N/A N/A
Mangifera indica Peru LACIS1 KU507458 KU507425 N/A N/A
Mangifera indica Peru LACIS2 KU507459 KU507426 N/A N/A
Mangifera indica Peru LACIS3 KU507460 KU507427 N/A N/A
Mangifera indica Peru LAHUAL1 KU507481  KU507448 N/A N/A
Mangifera indica Peru LAHUAL2 KU507482  KU507449 N/A N/A
Mangifera indica Peru LAHUAL3 KU507483  KU507450 N/A N/A
Mangifera indica Peru LAMAL1 KU507455  KU507422 N/A N/A
Mangifera indica Peru LAMAL2 KU507456  KU507423 N/A N/A
Mangifera indica Peru LAMAL3 KU507457  KU507424 N/A N/A
Mangifera indica Peru LAMAT1 KU507470 KU507437 N/A N/A
Mangifera indica Peru LAMAT2 KU507471  KU507438 N/A N/A
Mangifera indica Peru LAMAT3 KU507472  KU507439 N/A N/A
Mangifera indica Peru LAREP2 KU507485  KU507452 N/A N/A
Mangifera indica Peru LAREP3 KU507486 KU507453 N/A N/A
Mangifera indica Peru LASID1 KU507478  KU507445 N/A N/A
Mangifera indica Peru LASID2 KU507479  KU507446 N/A N/A
Mangifera indica Peru LASOM1 KU507475  KU507442 N/A N/A
Mangifera indica Peru LASOM3 KU507477  KU507444 N/A N/A
Mangifera indica Peru LAVIN1 KU507466  KU507433 N/A N/A
Mangifera indica Peru LAVINZ2 KU507467 KU507434 N/A N/A
Mangifera indica Peru LAVIN3 KU507468 KU507435 N/A N/A
Mangifera indica Peru LAYAP2 KU507474  KU507441 N/A N/A
Mangifera indica Japan Mif AB686039  AB699591 N/A N/A
Mangifera indica Malaysia PBBG179 MK530048 MK562457 MK574006 N/A
Mangifera indica Malaysia PBBG195 MK530054 MK562458 MK574008 N/A
Mangifera indica Malaysia PHM350 MK530073 MK562459 MK574009 N/A
Mangifera indica Malaysia PWL353 MK530074 MK562460 MK574010 N/A
Mangifera indica Japan Tof AB693968 AB699592 N/A N/A
Manilkara zapota Thailand B0281 KM006442 KM006473 N/A N/A
Morus alba China CERC3820 KR340470 KR816837 KR816843 N/A
Morus alba China CMW30103 MK696042 MK697025 N/A N/A
Morus alba China CMW30104 MK696043 MK697026 N/A N/A
Morus alba China CMW31861 MK696044 MK697027 N/A N/A
Morus alba China CMW31867 MK696047 MK697030 N/A N/A
Morus alba China CMW32245 MK696048 MK697031 N/A N/A
Morus alba China CMW32246 MK696045 MK697028 N/A N/A
Morus alba China CMW32536 MK696046 MK697029 N/A N/A
Morus alba China CMW4696 MK696026 MK697009 N/A N/A
Morus alba China CMW54158 MK696025 MK697008 N/A N/A
Morus alba China CMW54160 MK696027 MK697010 N/A N/A
Morus alba China CMW54175 MK696024 MK697007 N/A N/A
Morus alba China CMW54180 MK696028 MK697011 N/A N/A
Morus alba China LL-71 MK696017 MK697000 N/A N/A
Morus alba China LL-74 MK696014 MK696997 N/A N/A
Morus alba China LL-79 MK696012 MK696995 N/A N/A
Morus alba China LR-73 MK696040 MK697023 N/A N/A
Morus alba China LR-79 MK696041 MK697024 N/A N/A
Morus alba China LR-83 MK696038 MK697021 N/A N/A
Morus alba China LX-3 MK696007 MK696990 N/A N/A
Morus alba China LX-4 MK696005 MK696988 N/A N/A
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Morus alba China LX-5 MK696009 MK696992 N/A N/A
Morus alba China LX-6 MK696006 MK696989 N/A N/A
Morus alba China LX-79 N/A MK460232 N/A N/A
Morus alba China NH-1 MK696029 MK697012 N/A N/A
Morus alba China NH-2 MK696037 MK697020 N/A N/A
Morus alba China NH-21 MK696031 MK697014 N/A N/A
Morus alba China NH-24 MK696030 MK697013 N/A N/A
Morus alba China NH-26 MK696032 MK697015 N/A N/A
Morus alba China NH-3 MK696036 MK697019 N/A N/A
Morus alba China NH-8 MK696033 MK697016 N/A N/A
Morus alba China WM-28 MK696021 MK697004 N/A N/A
Morus alba China WM-29 MK696023 MK697006 N/A N/A
Morus alba China WM-30 MK696020 MK697003 N/A N/A
Morus alba China WM-33 MK696019 MK697002 N/A N/A
Morus alba China WM-35 MK696022 MK697005 N/A N/A
Morus alba root  Unknown XY14 HG917933 N/A N/A N/A
Musa sapientum Unknown CBS287.47 EF622069 EF622049 N/A N/A
Musa sapientm  Unknown CBS:287.47 KX464145 KX464639 KX464914 N/A
fruit
Mustard Crop India AP2_F5 MT462580 N/A N/A N/A
soil
Nopalea Brazil CMM2462 KY569623 KY569612 N/A N/A
cochenillifera
Passiflora edulis China PaR1 MN831964 MNB840489 MN840492 N/A
Passiflora edus  China PaR2 MN831965 MN840490 MN840493 N/A
Passiflora edulis China PaR3 MN831966 MN840491 MN840494 N/A
Passiflora edulis China PaS1 MN646259 MN692921 MN692933 N/A
Passiflora edulis China PaS2 MN646260 MN692922 MN692934 N/A
Passiflora edulis China PaS3 MN646261 MN692923 MN692935 N/A
Passiflora edulis Taiwan Un-140 MG814039 MN114119 N/A N/A
province,
China
Passiflora edulis China ZW49-1 MT644473 MT649210 MT649212 N/A
Passiflora edulis China ZW50-1 MT644474 MT649211 MT649213 N/A
Passiflora edis  China BXG-1 MT012833 MT561047 N/A N/A
Persea Australia BRIP66332 MH183315 N/A N/A N/A
americana
phaeohyphomyco Canada CBS339.90 EF622072 EF622052 N/A N/A
tic cyst
Phaeohyphomycc Canada CBS:339.90 KX464147 KX464641 KX464916 N/A
tic cyst of patient
Philodendron China GUCC9239 MH644066 MH644064 MH644062 N/A
bipinnatifidum
Phoenix China CERC 2024 KX278030 KX278135 KX278239 MF410183
hanceana
Pines seed Unknown C333 MK635058 N/A N/A N/A
Pinus caribaea  Australia BRIP62872 MHO057186 MH102249 N/A N/A
Pinus elliottii South Africa CMW32536 KY473055 KY473003 KY472946 KY472872
Pinus elliottii South Africa  CMW32544 KY473056 KY473004 KY472947 KY472873
Pinus elliottii South Africa  CMW32549 KY473057 KY473005 KY472948 KY472874
Pinus elliottii South Africa CMW32571 KY473058 KY473006 KY472949 KY472875
Pinus elliottii South Africa CMW32603 KY473059 KY473007 KY472950 KY472876
Pinus elliottii South Africa CMW32604 KY473060 KY473008 KY472951 KY472877
Pinus elliottii South Africa CMW32606 KY473061 KY473009 KY472952 KY472878
Pinus elliottii South Africa  CMW32651 KY473062 KY473010 KY472953 KY472879
Pinus elliottii South Africa CMW32666 KY473063 KY473011 KY472954 N/A
Pinus elliottii South Africa  HNDZO01 KY473055 KY473003 KY472946 KY472872
Pinus elliottii South Africa  HNHKO1 KY473056 KY473004 KY472947 KY472873
Pinus elliottii South Africa  HNLDO004 KY473057 KY473005 KY472948 KY472874
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Pinus elliottii South Africa  HNLGO04 KY473058 KY473006 KY472949 KY472875
Pinus elliottii South Africa  HNQHO2 KY473059  KY473007 KY472950 KY472876
Pinus elliottii South Africa  HNQZ003 KY473060 KY473008 KY472951 KY472877
Pinus elliottii SouthAfrica HNSY02 KY473061  KY473009 KY472952 KY472878
Pinus elliottii South Africa  HNTCO3 KY473062 KY473010 KY472953 KY472879
Pinus elliottii South Africa  HNWNO2 KY473063 KY473011 KY472954 N/A
Pinus elliottiivar. Mexico CMM4050 MT103322 MT162470 MT212400 N/A
elliottii x Pinus

caribaeavar.

hondurens

Pinus elliottiivar. Mexico CMM4499 MT103324 MT162472 MT212402 N/A
elliottii x Pinus

caribaeavar.

hondurensis

Pogostemon China A541 KX462997 N/A N/A N/A

cablin

Prunus Turkey NeR3AMis KF494367 N/A KF515964 N/A
amygdalus<

P. persica

Prunus dulcis Iran COAD 1790 MN634042 MN633996 N/A N/A
Prunus dulcis Iran COUFAL0102 MN634043 MN633997 N/A N/A
Prunus dulcis Iran COUFAL0103 MN634044 MN633998 N/A N/A
Prunus dulcis Iran CPIVPG2 MN634045 MN633999 N/A N/A
Prunus dulcis Iran CP/VPC4 MN634046 MN634000 N/A N/A
Psidium guajava Malaysia Ma MF801620 N/A N/A N/A
Psidium guajava Malaysia P8 MW380429 MW387154 N/A N/A
Psidium guajava Nigeria PGS5 MK491768 N/A N/A N/A
Pyrenula Sri Lanka AT/L5/E1 KY969640 N/A N/A N/A
parvinuclea

Pyrus pyrifolia China ZHn411 KC960899 KC961038 KC960992 N/A
Ricinus Brazil CCMF MH485394  MH491477 N/A N/A
communis CNPAO0554

Ricinus Brazil CCMF MH485395 MH491478 N/A N/A
communis CNPAO0585

Ricinus China RiB-1 MN759432 MN719125 MN719128 N/A
communis

Ricinus China RiB-2 MN759433 MN719126 MN719129 N/A
communis

Roccella Sri Lanka N L9 E1 KY992570 N/A N/A N/A
montagnei

Rosa rugosa China CERC3821 KR816832 KR816838 KR816844 N/A

Rosa rugosa China CERC3822 KR816833 KR816839 KR816845 N/A

Rosa rugosa China CERC3823 KR816834 KR816840 KR816846 N/A

Rosa rugosa China CERC3824 KR816835 KR816841 KR816847 N/A
Rubussp. Mexico CMW13490 MK584613 MK681713 N/A N/A
Rubussp. Mexico CMW13501 MK584592 MK681692 N/A N/A
Rubussp. Mexico CMW15680 MK584597 N/A N/A N/A
Sansevieria Malaysia CE7 MF580791 MF580813 N/A N/A
trifasciata

Scaevola Unknown YXD-34 MN626457 N/A N/A N/A
taccada

Schizolobium Ecuador CMW22926 KY473032  KY472980 KY472912 KY472841
parahyba

Schizolobium Ecuador CMWwW4694 KY473033 KY472981 KY472913 N/A
parahyba

Schizolobium Ecuador CMW4696 KY473034  KY472982 KY472915 KY472842
parahyba

Schizolobium Ecuador CMwW9273 KY473035 KY472983 KY472916 KY472844
parahyba
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Schizolobim Ecuador GBLZ16BO KY473032  KY472980 KY472912 KY472841
parahyba 003
Schizolobium Ecuador IRAN1233C KY473033 KY472981 KY472913 N/A
parahyba
Schizolobium Ecuador IRAN1496C KY473034  KY472982 KY472915 KY472842
parahyba
Schizolobium Ecuador JZB313M1 KY473035 KY472983 KY472916 KY472844
parahyba
Schizolobium South Africa CMW22924 KF886709 KF886732 KY472911 KY472840
parahybavar.
amazonicum
Schizolobium South Africa G78 KF886709 KF886732 KY472911 KY472840
parahybavar.
amazonicum
Solanum Brazil URM7678 MG808269 MG813266 N/A N/A
melongena
Solanum Brazil URM7679 MG808270 MG813267 N/A N/A
melongena
Syagrus USA PLM-758A MG321240 MG309748 N/A N/A
romanzoffiana
Syagrus USA PLM-789A MG321241 MG309749 N/A N/A
romanzoffiana
Syzygium Zambia CMW30103 FJ74B40 FJ871114 N/A N/A
cordatum
Syzygium Zambia CMW30104 FJ747641 FJ871115 N/A N/A
cordatum
Syzygium Zambia HNBSO01 FJ747640 FJg71114 N/A N/A
cordatum
Syzygium Zambia HNBTO04 FJ747641 FJ871115 N/A N/A
cordatum
Syzygium South Africa  MTUS53 KY052943 N/A KY000125 N/A
cordatum
Syzygium Australia CMW40635 KY473024 KY472967 KY472893 N/A
nervosum
Syzygium Australia CMW40636 KY473025 KY472968 KY472894 KY472826
nervosum
Syzygium Australia HY-6 KY473024  KY472967 KY472893 N/A
nervosum
Syzygium Australia HY-8 KY473025  KY472968 KY472894 KY472826
nervosum
Syzygium China CMW23073 KC511597 N/A N/A N/A
samarangense
Syzygiunsp. Thailand B0451 KM006454 KMO006485 N/A N/A
Syzygiunsp. Australia CMW40630 KY473023 KY472966 KY472892 KY472825
Syzygiunsp. Australia HY-5 KY473023  KY472966 KY472892  KY472825
Syzygium Australia BRIP58866 MHO057181 MH102244 N/A N/A
wilsonii
Tectona grandis Thailand MFLUCC11- KM396891 KM409629 KM510349 N/A

0414
Terminalia Cameroon CMW28308 GQ469927 N/A N/A N/A
ivorensis
Terminalia Cameroon CMW28312 GQ469928 N/A N/A N/A
ivorensis
Terminalia Cameroon CMW28556 GQ469931 N/A N/A N/A
ivorensis
Terminalia Cameroon CMW28570 GQ469923 GQ469896 KY472903 KY472834
ivorensis
Terminalia Cameroon CMWwW28571 GQ469924 GQ469897 KY472904 KY472835
ivorensis
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Table 3Continued

Host Country Strain no. ITS tefl-U tub2 rpb2
Terminalia Cameroon CMW28575 GQ469926 N/A N/A N/A
ivorensis
Terminalia Cameroon CMW?28626 GQ469934 N/A N/A N/A
ivorensis
Terminalia Cameroon HBB4 GQ469927 N/A N/A N/A
ivorensis
Terminalia Camerom HBQJZ01S GQ469928 N/A N/A N/A
ivorensis
Terminalia Cameroon HL-56 GQ469931 N/A N/A N/A
ivorensis
Terminalia Cameroon HL-57 GQ469923 GQ469896 KY472903 KY472834
ivorensis
Terminalia Cameroon HL-61 GQ469924 GQ469897 KY472904 KY472835
ivorensis
Terminalia Cameroon HL-62 GQ469926 N/A N/A N/A
ivorenss
Terminalia Cameroon HN74 GQ469934 N/A N/A N/A
ivorensis
Terminalia Cameroon CMW28547 GQ469919 KY472972 KY472900 KY472831
mantaly
Terminalia Cameroon CMW28548 GQ469920 KY472973 KY472901 KY472832
mantaly
Terminalia Cameroon CMW28550 N/A KY472974 KY472902 KY472833
mantaly
Terminalia Cameroon HL-51 GQ469919 KY472972 KY472900 KY472831
mantaly
Terminalia Cameroon HL-52 GQ469920 KY472973 KY472901 KY472832
mantaly
Terminalia Cameroon HL-53 N/A KY472974 KY472902 KY472833
mantaly
Theobroma cacac Peru CMW31861 KY473048 KY472996 KY472935 N/A
Theobroma cacac Peru CMW31867 KY473049 KY472997 KY472936 KY472862
Theobroma cacac Venezuela CMW18420 MF436023 MF436011 MF436005 N/A
Theobroma cacac Venezuela CMW20506 MF436024 MF436012 MF436004 N/A
Theobroma cacac Venezuela CMW20542 MF436025 MF436013 MF436003 N/A
Theobroma cacac Venezuela CMW20543 MF436026 MF436014 MF436002 N/A
Theobroma cacac Venezuela CMW20560 MF436027 MF436015 MF436001 N/A
Theobroma cacac Venezuela CMW20573 MF436028 MF436016 MF436000 N/A
Theobroma cacac Venezuela CMW22881 KU377488 N/A N/A N/A
Theobroma cacac Peru HNCJ02 KY473048 KY472996 KY472935 N/A
Theobroma cacac Peru HNCMO02 KY473049 KY472997 KY472936 KY472862
Theobroma cacac USA Miami_1 MH412989 N/A N/A N/A
Tomato field soil India AP3_12 MT462573 N/A N/A N/A
Torreya grandis  China XF01 MG367174 MG367169 MG367179 N/A
Torreya grandis  China XF02 MG367175 MG367170 MG367180 N/A
Torreya grandis  China XF04 MG367176 MG367171 MG367181 N/A
Torreya grandis  China XF06 MG367177 MG367172 MG367182 N/A
Unknown Taiwan B2715 MH789983 N/A N/A N/A
province,
China
Unknown Unknown cl2 st MK571611 N/A N/A N/A
Unknown Thailand C443B MK347792 N/A N/A N/A
Unknown Unknown CBS111530 EF622074 EF622054 N/A KU696382
Unknown Unknown CBS175.26 EF622067 EF622047 N/A N/A
Unknown Iran CJA198 GU973871 GU973863 N/A N/A
Unknown Oman CMW20542 KY473042 KY472990 KY472929 N/A
Unknown Oman CMW20543 KY473043 KY472991 KY472930 KY472857
Unknown Oman CMW20560 KY473045 KY472993 KY472932 KY472859
Unknown Oman CMW20573 KY473046 KY472994 KY472933 KY472860

1276



Table 3Continued.

Host Country Strain no. ITS tefl-U tub2 rpb2
Unknown Unknown CMM4508 MF111089 N/A N/A N/A
Unknown Iran CMW9273 GU973868 GU973860 N/A N/A
Unknown Oman DPWL45 KY473042  KY472990 KY472929 N/A
Unknown Oman ELS4 KY473043 KY472991 KY472930 KY472857
Unknown Oman FigAl KY473045  KY472993 KY472932 KY472859
Unknown Oman FJAT-9860 KY473046  KY472994 KY472933 KY472860
Unknown China SWFU000066 MK834672 N/A N/A N/A
Unknown India VBE EU852567 N/A N/A N/A
Vacciniumsect.  USA WFF92 GQ845095 GQ850467 N/A N/A
Cyanococcus

Vaccinium Peru LAK12 MK860751 MNO000335 N/A N/A
corymbosum

Vaccinium Peru LAK19 MK860752 MNO000336 N/A N/A
corymbosum

Vaccinium Peru LAK20 MK860753 MNO000337 N/A N/A
corymbosum

Vaccinium Peru LAKS8 MK860750 MNO000334 N/A N/A
corymbosum

Vaccinium Peru LCHS8 MK860741 MNO000327 N/A N/A
corymbosum

Vaccinium Peru LPS1 MK860742 MNO000328 N/A N/A
corymbosum

Vaccinium Peru LPS14 MK860748 MNO000333 N/A N/A
corymbosum

Vaccinium Peru LPS2 MK860743 MNO000329 N/A N/A
corymbosum

Vaccinium Peru LPS5 MK860744 MNO000330 N/A N/A
corymbosum

Vaccinium Peru LPS7 MK860745 MNO000331 N/A N/A
corymbosum

Vaccinium Peru LPS9 MK860746 MNO000332 N/A N/A
corymbosum

Vaccinium Czech MEND-F- MN983134 MN989915 N/A N/A
corymbosum Republic 00168

Vaccinium Peru PPS6 MK860754 MNO000338 N/A N/A
corymbosum

Vacciniumspp. Australia CMW22924 MH160441 MH252420 N/A MH215507
Vacciniumspp. Australia CMW22926 MH160442 MH252421 N/A MH215508
Vitis vinifera Italy B159 KM675760 KM822731 N/A N/A
Vitis vinifera Italy B202 KM675761 KM822732 N/A N/A
Vitis vinifera Italy B215 KM675762 KM822733 N/A N/A
Vitis vinifera Italy B342 KM675763 KM822734 N/A N/A
Vitis vinifera Italy B85 KM675759 KM822730 N/A N/A
Vitis vinifera Brazil CMM 0270 MH263663 MH265111 N/A N/A
Vitis vinifera Brazil CMM 0307 KJ450879 KJ417879 N/A N/A
Vitis vinifera Brazil CMM 0310 KJ450880 KJ417880 N/A N/A
Vitis vinifera Brazil CMM 0348 MH263662 MH265112 N/A N/A
Vitis vinifera Brazil CMM 0384 KJ450876 KJ417876 N/A N/A
Vitis vinifera Brazil CMM 0434 MH263660 MH265113 N/A N/A
Vitis vinifera Brazil CMM 0451 MH263661 MH265114 N/A N/A
Vitis vinifera Brazil CMM 0455 KJ450878 KJ417878 N/A N/A
Vitis vinifera Brazil CMM 0494 MH263658 MH265115 N/A N/A
Vitis vinifera Brazil CMM 0820 KJ450877 KJ417877 N/A N/A
Vitis vinifera Brazil CMM 0911 MH263659 MH265116 N/A N/A
Vitis vinifera Brazil CMM 1032 MG954333 MG979502 MG979531 N/A
Vitis vinifera China CMW24701 KR232666 KR232660 KR232674 N/A
Vitis vinifera China CMW26616 JX275780 JX462288 JX462262 N/A
Vitis vinifera China CMW28626 JX275787 JX462291 JX462265 N/A
Vitis vinifera Turkey MH31Trs MK817055 MK875269 N/A N/A
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Table 3Continued.

Host Country Strain no. ITS tefl-U tub2 rpb2
Vitis vinifera China SHYAG JX275794  JX462302 JX462276 N/A
Vitis vinifera Unknown STEU 4583 AY343482 N/A N/A N/A
Vitis vinifera China TIXHS1S1 JX275790 JX462304 JX462278 N/A
Vitis vinifera USA UCD2479TX FJ790838 N/A N/A N/A
Vitis vinifera USA UCR-LT4 MZ150352 N/A N/A N/A
Vitis vinifera Australia W200 HQ392714 N/A N/A N/A
Vitis viniferacv.  Australia MW643 KC825336 N/A N/A N/A
Chardonnay

Vitis viniferacv. Peru LA-SJ1 KM401976 KM401973 N/A N/A
Red Globe

Vitis viniferacv.  Peru LA-SOL1 KM401974 KM401971 N/A N/A
Red Globe

Vitis viniferacv.  Peru LA-SV1 KM401975 KM401972 N/A N/A
Red Globe

Zea mays China ML KT445902 KT985635 N/A N/A
Zehneria scabra Kenya MR14 MW509854 N/A N/A N/A
Results

Most reliable molecular markers for Lasiodiplodia: ITS + tefl-U+ tub2 + rpb2

Sequences of etype isolates ot.asiodiplodiaspecies were downloaded from GenBank for
these analyses. Several possible rggtie (SSU, LSU, ITSefl-U tub2 andrpb2) combinations
were performed from based on combioas like SSU+ LSU + ITS + tefl-U+ tub2+ rpb2, ITS +
LSU + tefl-U+ tub2+ rpb2, ITS + LSU + tefl-U+ tub2, ITS + tefl-U+ tub2+rpb2, and ITS+ tefl-
U+ tub2 Among these combinations, IFStefl-U+ tub2 + rpb2 was selected as the most reliable
markerto delimit Lasiodiplodia species accurately. The combined IT&f1-U ;tub2 and rpb2
dataset included 663 taxa wibiplodia seriata(CBS 112555) as the outgroup taxon. The final
alignment comprised 1676 characters, including gaps (ITS =tdd) =5, t8b2= 409,rpb2 =
490). Both ML and BI analyses produced trees with similar topologies. Thedwesig ML tree
with a final likelihood value 0f10427.902671 is presented in Fig. 1. The data matrix included 671
distinct alignment patterns, with 43%determined characters or gaps. Estimated base frequencies
were obtained as follows: A = 0.213335, C = 0.291513, G = 0.260302, T = 0.234851,; substitution
rates AC = 0.934397, AG = 3.042049, AT = 0.843511, CG = 0.894644, CT = 4.313786, GT = 1.0;
gamma disiir but i on shape parameter U = 0.231485. F
1,000,000 runs of the BI analysis, the firsDA0 trees representing the bumnphase were
discarded, while the remaining0®1 trees were used to calculate posterior glvdities in the
majority rule consensus tree. Running the BI analysis for 10,000,000 generations, the average
standard deviation of split frequencies resulted in 0.01.

The phylogenetic tree generated by ML analysis based on the combineeflT%;ub2 and
rpb2 sequences included 43siodiplodiaspecies. However, some were synonymized based on the
phylogenetic analyses of Zhang et al. (2021), and we also noted these synonymisations in our
analysis (Fig. 1). Therefore, in our current analysis, we iecW®ilLasiodiplodiaspecies (Fig. 1).
The combined dataset resulted in 31 veeipported clades representing each knbagiodiplodia
species. The majority of the strains were included in three large clades, which consist of
L. theobromadg149 strains)L.. mahajangang122 strains), antl. pseudotheobroma@5 strains)
with moderate bootstrap supports of 72% ML/0.75 posterior probability (PP), 62% ML/0.70 PP and
60% ML/0.60, respectively. More variabilities can be observed antontheobromaestrains.
Forty-five strains ofL. iraniensisformed a separate clade with moderate supports of 77% ML and
0.80 PP. Approximately 30 strains from eath brasiliensis (33), L. crassispora (30),
L. euphorbiaceicola33), L. gonubiensig27), andL. hormozganensi$31) formed six distinct
clades with moderate to high bootstrap supports (Fig. 1).
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Figure 17 Phylogenetic tree dfasiodiplodiagenerated from ML analysis of the combined dataset

of ITS, tefl-U tub2 andrpb2. The tree is rooted t®iplodia seriata(CBS 11555). Bootstrap
support wvalues for ML O 60 % and Bayesian po
nodes. Extype strains are in bold and the species are delimited with coloured blocks. Strain
numbers and possible synonyms of the species amenstiPossible synonyms done in this study are

in red.
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Figure 11 Continued.

Cosmopolitan distribution patterns of Lasiodiplodiaspecies

The number of individual organisms of a given species in an ecological community is known
as species abundance gliantifies the population size or the number of individuals belonging to
each species within a particular habitat or ecosystem (Evans & Ochiaga 2014). Species abundance
provides valuable information about the relative dominance or rarity of differenespeithin a
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community. It helps ecologists understand the distribution patterns, population dynamics, and
ecological roles of various species in an ecosystem (Verberk 2011).

Figure 11 Continued.
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Figure 17 Continued.

Species richness refers to tbeunt of species in a particular area or habitat. It provides
broader information about the species in that specific location (Kiester 2013). Species diversity
encompasses species richness, as well as species abundance and the distribution of tlsose specie

within the ecosystem (Kiester 2013).
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Figure 11 Continued.

MacArthur & Wilson (1967) developed the theory of island biogeography, which proposes
that species richness in a community result from an equilibrium between immigration and
extinction proceses. High levels of immigration increase species richness, while high levels of
extinction result in decreased species richness (Brown et al. 2007). According to their theory, the
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island is used as a model, and the distances from the mainland affectationigates, with closer

islands having higher rates of immigration. Also, island size influences extinction rates, as smaller
islands have higher extinction rates due to their small population sizes (Brown et al. 2007).
Intermediate levels of disturbandeom competitors maximize species diversity and species
richness. Because it reduces species abundances of dominant species, allowing other species ta
establish without causing significant species loss (Brown et al. 2007).

Figure 11 Continued.
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Figure 11 Continued.

The global abundance and richness Lafsiodiplodia species are shown in Figs 2, 3,
respectively. According to the Proportional symbol map for the global abundaricesiadiplodia
spp. (Fig. 2), a greater diffusion basiodiplodiaspeies is evident in all tropical and subtropical
regions, as well as temperate regions except the polar regions, similar to the previous study by
Burgess et al. (2019). However, unlike previous studies, we provided a global distribution map for

1285



Lasiodiploda species. More than 50 abundanced adiodiplodiaspecies have been recorded in
Australia (79), Brazil (173), China (85), Cuba (57), South Africa (51), Thailand (55) and Venezuela
(111) (Table 1).

Figure 17 Continued.
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Figure 11 Continued.
In aproportional symbol map that illustrates the global species richneésssimidiplodig 1i

5, 610, and 1115 species richness are represented by blue, red and green, respectively. Yellow
indicates more than lI5asiodiplodiaspecies richness. According tetmap, Australia (14), Brazil
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(18), China (14), South Africa (11) and Thailand (14) recorded more thhasl@diplodiaspecies.

This may be due to the different levels of sampling and studies conducted across countries
Lasiodiplodia theobromaes the preominant species distributed globally in tropical and
subtropical regions, andl. pseudotheobromaés the second most prevalent species (Fig. 3)
(Table 1).
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Figure 17 Continued.
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Figure 17 Continued.

These two maps of the global abundance anchesh ofasiodiplodiaspecies were prepared
mainly based on previous studies (Farr & Rossman 2022). These maps show Brazil has the most
abundant Lasiodiplodia species and high species richness. The reason may be that most
Lasiodiplodia species studies wereonducted in Brazil (Farr & Rossman 2022). Even though
Thailand has less species abundance (55), it has a high species richness (14).

Fungal-host relations betweerlasiodiplodiaspecies and host families

The clustered heat map (double dendrogram) iltessrthe density dfasiodiplodiaspecies
on different host families (Fig. 4)asiodiplodiaspecies are on thé-axis, and host families are on
theY-axis. The data matrix contains records for daa$iodiplodiaspecies and their host families.
Both rowsand columns were determined by performing hierarchical cluster analyses. The color
gradient of cells is proportional to the number of records of kaslodiplodiaspecies within the
host family. The color range corresponds i®3 with twoby-two incremen levels, and white
represents zero records. According to the heat map, lmasgtdiplodiaspecies are in the range 1
19 records. Most have one or two records, as shown in grdgdoesh

Lasiodiplodia theobromaehas been reported on almost all host famsiliexcept for
Dennstaedtiacead”hyllanthaceagPodocarpaceaeRhizophoraceaeand SalvadoraceadFig. 4).
Lasiodiplodia theobromadas a worldwide distribution with low host specificity (Santos et al.
2017). Hence,L. theobromaeis recorded on a broadeange of host families than other
Lasiodiplodiaspecies. Most of the. theobromaeaecords are oMnacardiaceag59) (blue) and
Fabaceae(65) (red) (Fig. 4). In our study,. theobromaewas recorded from economically
important crops, such a&nacardium ocalentale Carica papaya Cocos nucifera Mangifera
indica, andMorus albaor forest plantsi.e., Acacia mangiunand Eucalyptussp. (Table 3). Other
thanL. theobromagL. brasiliensis L. iraniensis L. mahajanganaandL. pseudotheobromaare
recorded ommany different host families (Farr & Rossman 2022). Saasodiplodiaspecies are
recorded at one time on one host family, such..aacaciaon FabaceaeL. avicenniarumon
AcanthaceagandL. bruguieraeon Rhizophoraceae
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Based on the heatmap (Fig. Basiodiplodiaspecies richness was highes®inacardiaceag
Malvaceae Myrtaceae and Vitaceae which includes economically important crops, such as
Anacardium(cashew)Eucalyptussp., Grapevines, Mange®ijstacia (pistachio), andSyzygiunsp.

(Java AppleWater berry) (Wen 2007, Govaerts et al. 2@08&utinho et al. 202).

Lasiodiplodia species comprise important endophytic fungi from different host plants
(Slippers & Wingfield 2007). Salvatore et al. (2020) mentioned se\ersibdiplodia species
recorcked as endophytes, such a&s endophytica L. gonubiensis L. pseudotheobromae
L. thailandicg and L. venezuelensisTheir study included 189 plant species from 60 families,
which hostL. theobromaén their endophytic life mode (Salvatore et al. 2020).

Lasiodiplodiaspecies exhibit a wide range of associations, as they are not limited to latent
endophytic infections in asymptomatic plants but are also known to be associated with various
symptoms observed on diverse hosts, such asemennot, fruit rot,decline, cankers, and dieback
(ElI-Ganainy et al. 2022). Salvatore et al. (2020) also repdrésibdiplodia theobromaas a
pathogen. Furthermore, several studies suggest that pathdgettieobromaeare capable of
surviving and spreading as an endophptant associate (Gnanesh et al. 2022).

Taxonomy & Phylogeny

Phylogenetic analyses

The phylogenetic tree presented in Fig. 5 consisted-bfexstrains and an additional one or
two strains of eachasiodiplodiaspecies. Here, we mentioned the host @r@dlocation of each
Lasiodiplodiastrain. Even though we used the same loci (I€8;U fub2 andrpb?2) to construct
the phylogenetic trees in Figs9, the tree topologies are slightly different due to the differences in
the sequence alignment and the taxon sampling.

The combined ITStefl-U tub2, andrpb2 dataset included 96 taxa twiDiplodia seriata
(CBS 112555) andiplodia mutila (CMW 7060) as the outgroup taxa. The final alignment
consisted of 1720 characters, including gaps (ITS =4l = t30-0390, andpb2 = 486).
Both ML and BI analyses exhibit similar tree topgies. The bestcoring RAXML tree with a final
likelihood value 0f-6305.360377 is presented (Fig. 5). The combined dataset included 476 distinct
alignment patterns, with 24.75% undetermined characters or gaps. Estimated base frequencies were
obtained agollows: A = 0.21947, C = 0.292027, G = 0.263398, T = 0.225106; substitution rates
AC = 1.103383, AG = 4.658225, AT = 1.603723, CG = 1.172535, CT = 7.634387, GT = 1.0;
gamma distribution shape paramet U = 0. 2050009. After running
generations, 10,001 trees were produced. The first 1,000 trees were discarded, representing the
burnrin phase, and the remaining were used to calculate posterior probabilities in the maprity rul
consensus tree. The 0.01 average standard deviation of split frequencies was achieved after
1,000,000 generations.

The phylogenetic tree generated by ML analysis revealed thdtasiodiplodiacollections
were grouped into six major clades (GroupFA Among them, most isolates (ten isolates) were
grouped withL. thailandica(CPC 22795, CPC 22755, CGMCC 3.17975, and MFLUCQD244)
with moderate 60% ML bootstrap support and 0.75 posterior probability as shown in Group A
(Fig. 5). Another, nine clustereddithin the clade containinfy. theobromadCBS 164.96 and CBS
111530) (Group C), with 82% ML bootstrap support and 0.85 posterior probability. Additional two
L. citricola isolates grouped with the g@ype and other strain @f. citricola (CBS 116459 and BS
116460) with 100% ML bootstrap and 0.90 posterior probability (Group D, Fig. 5). Another two
isolates grouped with.. pseudotheobromaéCBS 124707 and CBS 124706) with 69% ML
bootstrap support and 0.65 posterior probability (Group E, Fig. 5). In GrpapeBof our isolates
clustered toL. mahajangana(CBS 137785, CMW 27818, CMW 27801, and IBL366) with
moderate 72% ML bootstrap support and 0.97 posterior probability.LOarassisporaisolate
(NCYUCC 190391)clustered with the ekype and other strainsf L. crassispora(CBS 118741,
CBS 121770, and CMW13488) with 100% ML bootstrap support and 1.00 posterior probability in
Group F (Fig. 5).
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The global abundance of Lasiodiplodia spp.

10
20
"BeninsNigeria > g h Thai
g & % 2 . . 50
100
_Samoa
- ) Niue s 120
T";I‘. -.pookmanas
South Africa 175

Figure 21 Proportional symbol map for the global abundancdsasfodiplodiaspp.
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Global species richness of Lasiodiplodia spp.
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Figure 371 Proportional symbol map for the global species richnesasibdiplodiaspp. Species richness is represented by Pie charts.
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Figure 417 Heatmap for the reportddasiodiplodiaspecies on different hosts familieshel color
scale from 0 to65 indicates the number dfasiodiplodiarecords on different hosts, where 0

indicates total absence.
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Figure 57 Phylogenetic tree generated from ML analysis based on combined datasetteflTS,

U tub2 andrpb2. The tree is rooted tDiplodia seriata(CBS 112555) an®iplodia mutila(CMW
7060) . Bootstrap support values for ML O 65%
noted at the nodes. Strain numbers, hosts and locatiomoiae after the species names. Strains
isolated in this study are represented as blue and type strains are in bold.
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L. aquilariae CGMCC 3.18471 Aquilaria crassna Laos
L. citricola MFLU 22-0279 Dracaena fragrans Thailand
100/0.90 |L- citricola MFLU 22-0280 Areca catechu Thailand

L. citricola CBS 124707 Citrus sp. Iran
--/0.90

L. citricola CBS 124706 Citrus sp.Iran
91 /0.119 { L. euphorbiaceicola CMM 3609 Jairopha curcas Brazil

80/0.99 | 'L. euphorbiaceicola CMW 33268 Adansonia sp.Senegal

90/1,()“)_|L. parva CBS 494. 78 Cassava field soil Colombia

= L. parva CBS 456.78 Cassava field soil Colombia

75/--[L. laeliocattleyae BOT 29 Mangifera indica Egypt

L. laeliocattleyae CBS 130992 Mangifera indica Egypt

L. hormozganensis IRAN1500C Olea sp. Iran

L. hormozganensisIRAN1498C Mangifera indica Iran

Olmila cinnamomi CFCC 51997 Cinnamomum camphora China

100/1.00

—

L. cinnamomi CFCC 51998 Cinnamomum camphora China
] 86/-- | L. pseudotheobromae CBS 116460 Acacia mangium Costa Rica
L. pseudotheobromae CBS 116459 Gmelina arborea Costa Rica
L. pseudotheobromae MFLU 22-0283 Panicum sp. Thailand
L. pseudotheobromae MFLU 22-0284 Calamus sp. Thailand
\ [~ L. microcondia GuoLLD01889 Aquilaria crassna Laos
L. tropica GuoLD01846 Agquilaria crassna Laos
L. lignicola CBS 134112 Dead wood Thailand
= L. lignicola CGMCC 3.18061 Woody branch China
-~ 100/1{00 [ L. mediterranea CBS 137783 Quercus ilex Italy
100/1.00| ' 7. mediterranea CBS 137784 Vitis vinifera Italy
Q.' L. vitis CBS: 124060 Vitis vinifera Italy
x2

Group E 69/

3
~
"E 93/1.00 [~ L. gravistriata CMM 4565 Anacardium humile Brazil
s L. gravistriata CMM 4564 Anacardium humile Brazil
7e]
S

.

67/— 87/0.99
1 /1|00 | L. subglobosa CMM3872 Jatropha curcas Brazil

L. subglobosa CMM 4046 Jatropha curcas Brazl
L. macrospora CMM 3833 Jatropha curcas Brazil

100/1.00 | L. avicenniae CMW 41467 Avicennia marina South Africa
L. avicenniae LAS 199 Avicennia marina South Africa
100/1.00 | L. gonubiensis CMW 14078 Syzygium cordatum South Africa
L. gonubiensis CMW 14077 Syzygium cordatum South Africa

/ 100/1.00 100/1.00 | L. rubropurpurea WAC 12535 Eucalyptus grandis Australia
% 92/-{1 -00 PL. rubropurpurea WAC 12536 Eucalyptus grandis Australia
96/1.00 L. syzygii MELUCC 19-0257 Syzygium samarangense Thailand
100/1.00 |L. venezuelensis WAC12540 Acacia mangium Venezuela
L. venezuelensis WAC12539 Acacia mangium Venezuela
L. crassispora CBS 118741 Santalum album Australia
L. crassispora NCYUCC 19-0391 Garcinia subelliptica Taiwan province, China
L. crassispora CBS 121770 Acacia mellifera Namibia
L. crassispora CMW 13488 Eucalyptus urophylla Venezuela
L. margaritacea CBS 122519 Adansonia gibbosa Australia
100/1.00 | D. mutila CMW7060 Vitisvinifera Portugal
D. seriata CBS 112555 Vitis vinifera Portugal

Group F
80/0.

100/1.00

Outgroup

0.02

Figure 51 Continued.
Taxonomy

Lasiodiplodia citricolaAbdollahz., Javadi & A.J.L. Phillips, Persoonia 25: 4 (2010)
Figs 6, 7
Index Fungorum numbeiF 516777;Facesoffungi numbefFoF 09503
Saprobicon dead leaf oDracaena fragransand dead seed @éfreca catechuSexual morph:
Undetermined. Asexual morph: CoelomycetoGenidiomatal75 305 em high x 1201215 em
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diam. = 215 x 165em, n = 10) pycnidial, solitary, seammersed, uniloculate, globose to
subglobose, appear as black détsridium154 0 e m wi de, i%layerp oweeldyerof 3
thick-walled, consists of dark brown cet$ textura angularisinner layer thirwalled, consists of

hyaline cells oftextura angularis Paraphysesl.553 e m wi de, up to 65 ¢
cylindrical, aseptate, not branche@onidiophoresusually reduced to conidiogenous cells.
Conidiogenous ctd 4i 16 em high x3i 6 em diam. fo= 10 x 4em, n = 20) lining the pycnidial

cavity, holoblastic, annellidic, hyaline, cylindric&onidia15i 30 em high x12i 25 em diam. fo=

25 I 15 &€m, n = 50, L/W = 1.6) odbagmamdedatboth oV o
ends, hyaline, aseptate, thialalled, guttulate.

Culture characteristics Conidia germinating on PDA within 6 hours. Germ tubes produced
at one side of the conidium. Colonies on PDA fast growing, reachi@gmh diam. after 4 days at
25 °C, circular, medium dense, flat or effuse, slightly raised, fluffy to fairly fluffy, tptagk in
both upper and lower sides.

Material examined Thailand Chiang Rai, on dead leaf BX. fragrans(Asparagaceag 24
June 2020, Digvi Bundhun (MFLU 22279, new host and geographical recordid, Nang Lae
village, on dead seed &. catechu(Arecacea® 26 July 2020, Achala Rathnayaka (MFLU-22
0280,new host record living culture MFLUCC 230019.

Known hosts and distributioin Citrus latifolia in Mexico (BautistaCruz et al. 2019)Citrus
sp. in Iran (Abdollahzadeh et al. 2010uglans regiain California and Iran (Chen et al. 2013a,
Sohrabi et al. 2020Ristacia veraandPrunus persican California (Chen et al. 2013b, Chen et al.
2014),Vitis viniferain Australia and Italy (Carlucci et al. 2015, Burgess et al. 204@ga catechu
andDracaena fragransn Thailand (this study).

Notesi Lasiodiplodia citricolawas reported from different host substrates, such as the dead
leaves and seeds Bf. fragransandA. catechurespectively (in Figs 6, 7). Based on nugéne
phylogenetic analyses, our collections (MFLU- @279 andMFLU 22-0280 clustered with other
strains ofL. citricola (CBS 124706 and CBS 12470{Hig. 5). Morphologically, our collections
show similar characteristics to the holotype, such as globose and uniloculate conidiomata, hyaline,
aseptate, granular conidia with similar size (L/M = 1.6) (Abdollahzadeh et al. 2010). However, in
the holotype, conidia are pigmented, verruculose, asejgate with longitudinal striations, unlike
our collections (Abdollahzadeh et al. 2018%cording to morphanolecular analyses, we present
our collections as new host recordslofcitricola from A. catechuand D. fragransand a new
geographical record frofhhailand.

Lasiodiplodia crassispord.l. Burgess & P.A. Barber, Mycologia 98(3): 425 (2006)
Fig. 8

Index Fungorum numbelf 500235;Facesoffungi numbeFoF 06624

Saprobicon twigs of Garcinia subelliptica Sexual morph: Undetermined. Asexual ntorp
CoelomycetousConidiomata22i 31 em high x 30i42 em diam. = 25 x 38em, n = 10),
pycnidial, solitary, immersed, becoming erumpent at maturity, formed uni loculate stromata,
coriaceous, subglobosPeridium3i1 0 e m di am. c-wathgul,sdrglabosabirowrt h i n
cells of textura angularis inner layer thin, hyaline.Conidiophores usually reduced to
conidiogenous cellConidiogenous cell8.6:5.3em x 1i2.1em (0= 5 x 1.3em, n = 15), lining
the pycnidial cavity, holoblastic, hyaline, cylindrical, discrete, determinate, smobédwzonidia
10r12em x 6i 8em (o= 11.3 x 7.5em, n = 30), oblong to ovoid, straight, rounded at both ends,
cylindrical, hyaline, aseptate, thiskalled.

Culture characteristics Conidia germinating on PDA within 6 hours. Germ tubes produced
at one sid of the conidium. Colonies on PDA fast growing, reachiig &n diam. after 5 days at
25 °C, circular, medium dense, flat or effuse, slightly raised, fluffy to fairly fluffy, -tptagk in
upper side and black in lower side.

Material examined China, Tawan province Chiayi, Chiayi Arboretum, living on a dead
twig of G. subelliptica(Clusiaceag 16 August 2019, Achala Rathnayaka, (MFLU@B1, new
host and geographical record), living culture NCYUCG0B91.
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Figure 61 Lasiodiplodiacitricola on D. fragrans(MFLU 22-0279) a Dead leaf. b, c Appearance
of conidiomata on host surface. d, e Section through conidioma. f Section through the peridium.
giiConi di ogenous cells. ji1lieConildiiba.s n3d®dleen. b ar

Known hosts andlistributioni Adansonia digitatan Senegal (Cruywagen et al. 2017),
Annona leptopetalaA. muricata A. squamosaMangifera indicain Brazil (Marques et al. 2013,
Machado et al. 2019 innamomum zeylanicum Sri Lanka (Adikaram & Yakandawala 2020),
Corymbia flavescengCorymbiasp.,Syzygium alburin Australia Burgess et al. 2006akalidis et
al. 2011 Burgess et al. 2019gyzygium cordatunm South Africa (Phillips et al. 2008kucalyptus
urophylla in Uruguay and VenezuelaB(rgess et al. 2006P&ez et al. 2010)Pterocarpus
angolensidn Africa, Australia and South Africa (Mehl et al. 2011, Coutinho et al72Qustédio
et al. 2018) Sclerocarya birressubsp. caffra in South Africa (Mehl et al. 201V)tis viniferain
Brazil, California, Mexico South Africa and United States (Urb€arres et al. 2010, Van Niekerk
et al. 2010, UrbeZ orres 2011, Correia et al. 2013, RanIntoya et al. 2021)G. subellipticain
Taiwan province, China (this study).

1297



Figure 71 Lasiodiplodiacitricola on A. caechu(MFLU 22-0280) a Dead seed. b, ¢ Appearance

of conidiomata on host surface. d Section through conidioma. e Section through the peridium.

f Paraphyses.igConi di ogenous <cells. il Conidia. m Ge
(nupper,olower. Scale bars: b = 500memm,1& &m200 & m,

Notesi Morphologically, our collectionNCYUCC 19039]) is similar to the holotype of
Lasiodiplodia crassispor@IURU 407) collected from the canker $&ntalum albunm Western.
Australia(Burgess et al. 2006). However, the size of conidia in the holoxyp&8.8x 16.0, I/w =
1.8) is larger than our collectio€ 11.3 x 7.%m, l/w = 1.5 (Burgess et al. 2006). Also, conidia
before germination are pigmented in the holotype with cggtusn at maturity and vertical
striations were observed at maturation, which could not be observed in our collections (Burgess et
al. 2006). According to mukjiene phylogeny (ITSefl-U tub2 andrpb2), our strain KCYUCC
19-039]) clusteredwith other $rains ofL. crassispora(CBS 118741, CBS 121770, and CMW
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13488) with relatively high bootstrap support (100% ML/1.00 pp) (Fig. 5). Based on imorph
molecular analyses, we introduce our collection as a new host recdrd cofissisporafrom

G. subellipticaand a new geographical record fr@miwan province, China

Figure 8 1 Lasiodiplodia crassisporaon dead twig ofG. subelliptica (MFLU 22-0281).

a Conidiomata on host substrate. b Close up of a conidioma erumpent through the host surface.
¢ Cross seabn of conidioma. d Section through the peridium. lenmature conidia attached to
conidiogenous cells. j, k Immature to mature conidia. | Germinating conidium. m, n Colony on
PDA (m upper, n |l ower). Scale bak=bema E 20D0 ¢
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Lasiodiplodia mahajangan@8egoude, Jol. Roux & Slippers, in Begoude et al. Mycol. Progr. 9(1):
110 (2010) Fig. 9

Index Fungorum number: IF 514012, Faces of Fungi number: FoF 14045

Saprobicon dead twigs oDesmos chinensiSexual morphUndeterminedAsexual morph:
CoelomycetousConidiomata200 260 em high x170/230em diam. o= 230x200 umn = 10),
pycnidial, solitary, scattered, immersed to sammersed, unrlocular, brown, globose to
subglobosewith a central ostiolePeridium26i4 0  wide, composed of light brown cells of
textura angularis Paraphysesup t o 30 i2memmowgde,2 hyaline, CYy
rounded at apex, unbranché&tbnidiophoreseduced to conidiogenous cellSonidiogenous cells
8110x 3idem (0=9 x 3.5 umn = 10), holoblastic, discrete, hyaline, cylindrical to subcylindrical,
smoothwalled. Conidia 15120 x 69 em (0= 17 x 7 um,n = 30), hyaline, subglobose to
subcylindrical, with granular content, bot h e

Culture characteristicé Colonies on PDA reaching 70 mm diameter after 5 days 4C25
olivaceousgrey colonies from above, circular, entimeargined,fluffy appearance with abundant
aerial mycelia and olivaceodsown reverse.

Material examined Thaland, Chiang Raiprovince, dead twigs attached Ex chinensis
(Annonaceag 8 March 2019, N. I. de Silva, DC4 (HKAS 10709@w host recorqd living culture
KUMCC 20-0066.

Known hosts and distributiori Acacia synchronicia Annona reticulata Crotalaria
medicagineaFicus oppositaMusasp., andPersea americana Australia (Burgess et al. 2019,

Tan et al. 2019)Adansonia digitatan Australia, Namibia and South Africa (Jami et al. 2017,
Burgess et al. 2019k uphorbia ingensMangifera indicaand Scleiocarya birreasubsp.caffrain
South Africa (Jami et al. 2017)Juglans regian Iran (Sohrabi et al. 2020,erminalia catappan
Madagascar (Begoude et al. 201D) chinensisn Thailand (this study).

Notes i Our fungal collection KUMCC 200066 clusteed with other strains of
L. mahajangangCMW 27818, CMW 27801, and CBS 137785) with moderate 59% ML bootstrap
support and 0.6 posterior probability based on the rgelie phylogenic analyses (Fig. 5).
Morphologically, our strain is similar to the malajanganaholotype (PREM 60288) collected
from healthy branches oferminalia catappain Madagascar (Begoude et al. 2010) in having
uniloculate conidiomata and hyaline, cylindrical, aseptate, unbranched paraphyses with rounded
tips (Begoude et al. 2010). Wever, the conidial width is larger in the holotype (1) than in
our strain (7um) (Begoude et al. 2010). In the holotype, conidia become pigmented and one
septate after release, and vertical striations can be observed at maturity (Begoude ef).al. 2010
Nevertheless, in our collection, we could not observe these conidial characters. Based on morpho
molecular data analysis, we conclude that our new collection is a new host record of
L. mahajanganan D. chinensisand a newgeographical record from THand.

Lasiodiplodiapseudotheobromad.J.L. Phillips, A. Alves & Crous, Fungal Diversity 28: 8 (2008)
Figs 10, 11
Index Fungorum numbelf 510941;Facesoffungi numbeFoF 00166
Saprobicon dead twigs ofPanicumsp. and dead leaf afalamussp. Sexual morph: See
Tennakoon et al. (2016). Asexual mor@oelomycetousConidiomatal50 240 em high x205
2 8 Om diam. fo= 190 x 245em, n = 15), pycnidial, solitary, immersed or sémimersed,
becoming erumpent at maturity, uniloculate, globose to subglobose, Blagium 1555 & m
wide, composed ofi20 layers, outer layer thiekalled, consists of dark brown cells ¢téxtura
angularis inner layer thiawalled, consists of light brown cells téxtura angularis Paraphyses
154. 5 em wi de, up to 50 em | ong, hyaline, cy
apex.Conidiophoresusually reduced to conidiogenous ce@nidiogenous cellsi12em x 3i 6
em (0= 9 x 4em, n = 30), lining the pycnidial cavity, holoblastic, annellidic, hyaline, smooth,
cylindrical. Conidia1l5i30em x 91 16em (o= 20 x 12em, n = 50, L/W= 1.6), oblag to ovoid,
straight, rounded in both ends, cylindrical, hyaline, aseptatetatlked, guttulate, rarely become
one septate, dark brown with age, with longitudinal striations.
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Culture characteristics Conidia germinating on PDA within 6 hours. Gemabés produced
at one side of the conidium. Colonies on PDA-fagsiwing, reaching 6.5 cm diam. after 6 days
at 25°C, circular, medium dense, flat or effuse, slightly raised, fluffy to somewhat fluffy, black in
both upper and lower sides.

Material examiedi Thailand Trat province (Southern Thailand), on dead twigRaficum
sp. Poaceag 09 September 2020, Rashika Sajith (MFLU-G2B3, new host recordjbid.,
Chiang Rai, Nang Lae village, on dead leafGaflamussp. @Arecaceag 10 June 2020, Achala
Rathnayaka (MFLU 2D284, new host record), living culture MFLUCC-QB20.

Known hosts and distributioi Lasiodiplodia pseudotheobromaleas a cosmopolitan
distribution and different host species (Farr & Rossman 2022).

Figure 9 1 Lasiodiplodia mahajaaganaon D. chinensis(HKAS 10709(Q. & ¢ Appearance of
conidiomata on the substrate. d, e Sections through the conidioma. f Section through the peridium.
g Paraphyses. h Conidiogenous cells.i Coni di a. Scale bars: a, b =
emfil = 10 ¢&m.

Notesi Morphologically, new fungal collections (MFLU Z283 and MFLU 22284)
reported on different host substrates (dead twigs and dead leaf) are sirhilpsénidotheobromae
holotype (CBSH 19916) collected fronGmelina arborean Coda Rica (Alves et al. 2008). Both
holotype and our strains have uniloculate, immersed conidiomata that become erumpent at
maturity, with hyaline, aseptate conidia becoming one septate, dark brown with age, with
longitudinal striations (Alves et al. 2008jowever, conidial size is comparatively smailerour
strains = 20 x 12em) than in the holotyped= 28 + 2.5 x 16 + 1.2 um) (Alves et al. 2008).
Based on phylogenetic analyses, our collections (MFLLD223 and MFLU 220284) clustered
with other strains of. pseudotheobroma@BS 116459 and CB$16460) (Fig. 5). Based on the
morphamolecular evidence, we identified our new collections as new host records of
L. pseudotheobromaen Calamussp. andPanicumsp. in Thailand.

1301



— & ST
=y

k m

Figure 107 Lasiodiplodia pseudotheobromaa& Panicumsp. (MFLU 220283) a ¢ Appearance
of conidiomata on the host surface. d A section through the conidioma. e A section through the
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Figure 117 Lasiodiplodia pseudotheobromam Calamussp. (MFLU 220284). a Dead leaf

bi ¢ Appearance of conidiomata on the host sgrfal, e A section through conidioma. f A section
through the peridium. g Paraphyse§.Goni di ogenous o,lCblanyonRPDAN0 Coni
upper, p |l ower). Scale bars:inb==12Qa em, <c¢, d
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Lasiodiplodia theobromagPat.)Griffon & Maubl., Bull. Soc. mycol. Fr. 25: 57 (1909)
Figs 1416

Index Fungorum numbelF 188476;Facesoffungi numbeFoF00167

Saprobicon dead twigs, leaves, seed pod and fruit of several .h8stsual morph: See
Phillips et al. (2013). Asaxal morph: Coelomycetou€onidiomatal30' 300 em high x100' 260
em diam. fo= 195 x 150em, n = 20), pycnidial, solitary or aggregated, scattered, immersed,
becoming erumpent at maturity, uniloculate, globose to subglobose, Blagium 155 0 & m
wide, composed of i% layers, outer layer thiewalled, consists of dark brown cells téxtura
angularis to textura globulosainner layer thirwalled, consists of light brown cells eéxtura
angularisto textura globulosaParaphysed.53 e m wi de, up to 65 em | o
aseptate, ndiranchedConidiophoresusually reduced to conidiogenous ce@anidiogenous cells
5116 em x 218 em (0= 9 x 4em, n = 20), lining the pycnidial cavity, holoblastic, annellidic,
hyaline, cylindrical, discrete or occasionally integratédnidia20i 30 em x 111 17em (0= 25 x
14 em, n = 50, L/ w= 1.8), obl ong to ovoi d, S
aseptate, thickvalled, guttulate, rarely become brown angeptate with age.

Culture characteristics Conidia germinating on PDA witn 6 hours. Germ tubes produced
at one side of the conidium. Colonies on PDA fast growing, reachi@gmh diam. after 5 days at
25 °C, circular, medium dense, flat or effuse, slightly raised, cottony to fairly fluffy with sparse
aspects, white in initidtage and later become black in both upper and lower sides.

Material examinedi Thailand Chiang Rai, Doi Ob Park, on dead leaf &f catechu
(Arecaceag 01 August 2020, Achala Rathnayaka (MFLU@2B5, new host recordipid., Nang
Lae village, on deadwigs of Dracaena aletriformis(Asparagaceae 20 May 2021, Achala
Rathnayaka (MFLU 20286, new host recordpid., on dead twig oBidens pilosa29 November
2020, Achala Rathnayaka (MFLUZR288, new host recordipid., on dead twigs o€Calamussp.
(Arecaceag 10 June 2020, Achala Rathnayaka (MFLUQ289, new host recordipid., on dead
twigs of Artocarpus heterophyllugMoraceag, 26 July 2020, Achala Rathnayaka (MFLU-@290,
new host record)ibid., dead seed pod éfaulownia tomentoséPaulowniaeag, 19 April 2021,
Achala Rathnayaka (MFLU2Q291, new host record)bid., Chiang Mai, Mushroom Research
Centre, on dead fruit dQuercussp. Fagaceag 07 July 2021, Nuwanthika Wijesinghe (MFLU
22-0287, new host recordhina, Taiwan province, ChiayiFanlu Township area, Dahu forest, Ali
Shan Mountain, dead leaves itus benguetensi@vioraceag, 22 July 2019, D. S. Tennakoon,
(NCYU19-0402, new host record),living culture NCYUCCQ992; ibid., Fenghuang Mountain,
dead twigs oBidens albaAsteracea), 17 September 2019, Achala Rathnayaka, (MFLtD2922,
new host record), living culture NCYUCC -D2120.

Known hosts and distribution Lasiodiplodia theobromabas a cosmopolitan distribution
and on different host species (Farr & Rossman 2022).

Notesi Lasiodiplodia theobromawere collected from different host substrates, such as dead
twigs, leaves, seed pods and fruits (Fig$ 18). The holotype ol. theobromae(Basionym:
Botryodiplodia theobromgewas described fronTheobroma cacaan Ecuador (Phillig et al.
2013). Since the morphology of the holotype specimen is difficult to find, we compared the
morphology of the neotype (MBT176098) with our fungal collections. Morphologically, our
collections (MFLU 220285, MFLU 220286, MFLU 220287, MFLU220288, NCYUCC 19
0392, MFLU 220289, MFLU 220290, MFLU 220291, and NCYUCC 19420) are similar to
L. theobromaeneotype (MBT176098) collected from an unidentified fruit on a coral reef coast in
Papua New Guinea, in having aggregated, erumpent, uniloculatdiccoata and similar size
hyaline, aseptate conidiat S.D. = 26.2 £ 2.6 x 14.2 + 1€2n, L/W ratio = 1.9 vsx= 25 x 14
e m, n = = 5§ that hecokive-deptate, dark brown with age (Phillips et al. 2013). However,
conidia in neotype have a stedtappearance, which our collections could not observe (Phillips et
al. 2013). In the phylogenetic analyses, our collections clustered with theogype strain (CBS
164. 96) and other strain (CBS 111530} otheobromadFig. 5). Based on the morpimoolecular
analyses, we conclude that our new collections are new host recardbhebbromadrom Taiwan
province, China and Thailand.
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Figure 12 1 Lasiodiplodia theobromaeon A. catechu (MFLU 22-0285). a Dead leaf.

bid Appearance of conidiomata on hastrface. e Section through the conidiomata. f Section
through the peridium.igConi di ogenous cSeclallse. bkairos :Caoni=di5=00
em, e = Tjlli®0 =¢ m,0 fe m, k = 20 &m.




Figure 13 1 Lasiodiplodia theobromaeon Quercus sp. (MFLU 22-0287) a Dead fruit.

bi d Appearance of conidiomata on host surface. e Section through conidioma. f Section through
the peridium. g ParaphysestkhConi di ogenous G&ale bass: b =12imm, cGRODi d i
em, d = 100 em, ®©=40 50m.em, f = 5 em, g




Figure 14 7 Lasiodiplodia theobromaeon F. benguetensigNCYU 19-0402). a Specimen.

b, c. Appearance of conidiomata on host. d Clgsef conidioma. e Section of the conidioma.

f Conidioma wall. g Conidiogenous cells with developing conidialmmature conidia. j Mature
conidia. k Germinated conidium. I, m. Colony on PDA (I upper, m lower). Scale bars: e = 100 um,
f=10 um, gk =10 pm.

Lasiodiplodia thailandicaTrakun., L. Lombard & Crous, in Trakunyingcharoen et al. Persoonia
34: 95 (2014) Figs 1721

Index Fungorum numbelF 810169;Facesoffungi numbefFoF 09333

Saprobicon dead twigs, branches, leaves, seed pod and fruit of several hosts. Sexual morph:
Undetermined. Asexual morph: CoelomycetoGanidiomata90i 250 em high x 150350 em
diam. o= 175 x 255 m, n = 20), pycnidial, solitary or aggregated, immersed, becoming erumpent
at maturity, globose to subglobose, uniloculate, black, ostidls#ole25r3 5 e m wi dt h. ,
papillate.Peridium20i9 0 ¢ ne, campdsed ofi40 layers, outer layer thiekalled, consists of
dark brown cells otextura angularis inner layer thirwalled, consists of light brown cells of
textura angularisto textura prismaticaParaphysesli4 . 5 e m wi de, up to 60
cylindrical, aseptate, unbranched or rarely branch€dnidiophores usually reduced to
conidiogenous cellConidiogenous cell§i15em x 2i8 em (0= 9 x 4.5em, n = 30), lining the
pycnidial cavity, holoblastic, annellidic, hyaline, cylindric&lonidia20i30em x 11i18 em (0=
26 1 14 & m, = 1n85)=obldn@tp ovhid owecylindrical, straight, rounded in both ends,
hyaline, aseptate, thiekalled, guttulate, becomingdeptate, longitudinal striations with age.

Culture characteristicsé Conidiagerminating on PDA within 6 hours. Germ tubes produced
at one side of the conidium. Colonies on PDA-f@siwing, reaching s cm diam. after 5 days at
25 °C, circular, medium dense, flat or effuse, slightly raised, fluffy to fairly fluffy, dregk on
the upper side and black in the lower side.
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Figure 15 7 Lasiodiplodia theobromaen P. tomentosa(MFLU 22-0291). a Dry seed pot.

b, ¢ Appearance of conidiomata on the host surface. d Section through the conidioma. e Section
through the peridium. f Paphyses. g Coni di ogenous <cells. jiTo Con
c = 200 em,iod==100@ me m, e
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