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Abstract  

This study focuses on ascomycetes associated with Para rubber trees, collected from 

plantations in Thailand. We provide descriptions and phylogenies for one new genus, seven new 

species, two asexual-sexual morph connections, 20 new host records, and one reference specimen. 

Dothideomycetes are dominant among ascomycetes on Para rubber. Only three species from our 

collection have previously been reported from Para rubber in the Amazon Forest, where Para 

rubber originates. Most taxa found on rubber trees in this study have previously been recorded in 

Thailand, either on Para rubber or different hosts. It is apparent that the taxa jumped from unrelated 

hosts to colonize rubber. A checklist of fungi and fungus-like organisms associated with Para 

rubber is also provided. The checklist includes references for each taxon, life mode information, 

and distribution. The checklist comprises 785 species and 180 taxa identified only to genus from 59 

countries. The taxa in the checklist belong in 67 orders, 168 families, and 513 genera. 
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Botryosphaeriales C.L. Schoch, Crous & Shoemaker 

Botryosphaeriaceae Theiss. & Syd. 

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

(2008) 

2. Lasiodiplodia theobromae (Pat.) Griffon & Maubl., Bulletin de la Société Mycologique de 

France 25: 57 (1909) 

3. Sphaeropsis eucalypticola A.J.L. Phillips, in Phillips et al., Stud. Mycol. 76: 158 (2013), 

new host record 

 

Capnodiales Woron. 

Mycosphaerellaceae Lindau 

4. Cercospora dioscoreae-pyrifoliae J.M. Yen, Bull. Trimest. Soc. Mycol. Fr. 84: 6 (1968), 

new host record 

 

Dyfrolomycetales K.L. Pang, K.D. Hyde & E.B.G. Jones 

Pleurotremataceae Walt. Watson (= Dyfrolomycetaceae K.D. Hyde et al.) 

5. Dyfrolomyces sinensis Samarak., Tennakoon & K.D. Hyde, in Hyde et al., Mycosphere 

9(2): 354 (2018), new host record 

 

Hysteriales Lindau 

Hysteriaceae Chevall. 

6. Gloniopsis leucaenae Jayasiri, E.B.G. Jones & K.D. Hyde, Mycosphere 10 (1): 16 (2019), 

new host record and sexual morph record 

7. Rhytidhysteron neorufulum Thambug. & K.D. Hyde, in Thambugala, Hyde, 

Eungwanichayapant, Romero & Liu, Cryptog. Mycol. 37(1): 110 (2016) 

8. Rhytidhysteron tectonae Doilom & K.D. Hyde, in Doilom et al., Fungal Divers. 82: 107ï

182 (2016), new host record 

 

Muyocopronales Mapook, Boonmee & K.D. Hyde 

Muyocopronaceae K.D. Hyde 

9. Muyocopron garethjonesii Tibpromma, Karun. & K.D. Hyde, in Tibpromma et al., 

Mycosphere 7(9): 1485 (2016), new host record 

10. Quadrisporella Senwanna, Cheewangkoon & K.D. Hyde, gen. nov. 

11. Quadrisporella heveae Senwanna, Cheewangkoon & K.D. Hyde, sp. nov. 

 

Pleosporales Luttrell ex M.E. Barr 

Corynesporascaceae Sivan. 

12. Corynespora cassiicola (Berk. & M.A. Curtis) C.T. Wei, Mycol. Pap. 34: 5 (1950) 

Didymosphaeriaceae Munk 

13. Montagnula thailandica Mapook & K.D. Hyde, in Mapook et al., Fungal Divers. 101: 35 

(2020), new host record 

14. Pseudopithomyces palmicola Jun F. Li, Ariyaw. & K.D. Hyde, in Ariyawansa et al., Fungal 

Divers. 75: 27ï274 (2015), new host record 

Hermatomycetaceae Locq. 

15. Hermatomyces sphaericus (Sacc.) S. Hughes, Mycological Papers 50: 100 (1953), new 

host record 

Lophiostomataceae Sacc. 

16. Vaginatispora amygdali A. Hashim., K. Hiray. & Kaz. Tanaka, in Hashimoto et al., Stud. 

Mycol. 90: 179 (2018), new host record 

Neohendersoniaceae Giraldo & Crous 

17. Brevicollum hyalosporum Kaz. Tanaka & Toy. Sato, in Tanaka et al., Mycologia 109(4): 

611 (2017) 
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18. Crassiparies octosporarum Senwanna, Cheewangkoon & K.D. Hyde, sp. nov. 

19. Crassiparies quadrisporus M. Matsum., K. Hiray. & Kaz. Tanaka, in Li et al., Fungal 

Divers. 78: 63 (2016), new host record 

Periconiaceae Nann. 

20. Periconia heveae J.A. Stev. & Imle, Mycologia 37(5): 580 (1945), reference specimen 

Phaeoseptaceae Boonmee, Thambug. & K.D. Hyde 

21. Pleopunctum heveae Senwanna, Cheewangkoon & K.D. Hyde, sp. nov. 

Torulaceae Corda 

22. Torula fici  Crous, IMA Fungus 6 (1): 192 (2015), new host record 

 

Venturiales Y. Zhang ter, C.L. Schoch & K.D. Hyde 

Sympoventuriaceae Y. Zhang ter, C.L. Schoch & K.D. Hyde 

23. Clavatispora thailandica Boonmee & K.D. Hyde, in Boonmee et al., Phytotaxa 176(1): 96 

(2014) 

24. Verruconis heveae Huanrluek, Senwanna, Jayawardena & K.D. Hyde, in Huanraluek et al., 

Bhat & Hyde, Phytotaxa 403(1): 50 (2019) 

25. Verruconis phayaoensis Senwanna, Cheewangkoon & K.D. Hyde, sp. nov.  

 

Class Sordariomycetes O.E. Erikss. & Winka 

Diaporthales Nannf. 

Coryneaceae Corda 

26. Coryneum heveanum Senwanna, Cheewangkoon & K.D. Hyde, in Senwanna et al., 

MycoKeys 43: 81 (2018) 

Cytosporaceae Fr. 

27. Cytospora diopuiensis Q.J. Shang, J.K. Liu & K.D. Hyde, in Shang et al., Mycosphere 

11(1): 202 (2020), new host record and asexual morph record 

28. Cytospora heveae Senwanna, Cheewangkoon & K.D. Hyde, sp. nov. 

29. Cytospora thailandica Norph., T.C. Wen & K.D. Hyde, in Norphanphoun et al., MycoKeys 

38: 106 (2018), new host record 

Diaporthaceae Höhn. ex Wehm.  

30. Diaporthe heveicola Senwanna, Cheewangkoon & K.D. Hyde, sp. nov. 

31. Diaporthe rosae Samarakoon & K.D. Hyde, in Wanasinghe et al., Fungal Divers. 89: 1ï236 

(2018), new host record 

 

Hypocreales Lindau 

Nectriaceae Tul. & C. Tul. 

32. Albonectria rigidiuscula (Berk. & Broome) Rossman & Samuels, in Rossman et al., Stud. 

Mycol. 42: 105 (1999), new host record 

33. Nectria pseudotrichia Berk. & M.A. Curtis, J. Acad. Nat. Sci. Philadelphia 2, 2: 289. 1853 

 

Coronophorales Nannf. (= Melanosporales N. Zhang & M. Blackw.) 

Nitschkiaceae (Fitzp.) Nannf.  

34. Fracchiaea heveae Senwanna, Cheewangkoon & K.D. Hyde, sp. nov. 

 

Sporidesmiales Crous 

Sporidesmiaceae Fr. 

35. Sporidesmium tropicale M.B. Ellis, Mycol. Pap. 70: 58 (1958), new host record 

 

Xylariales Nannf.  

Diatrypaceae Nitschke  

36. Allocryptovalsa cryptovalsoidea (Trouillas, W.M. Pitt & Gubler) Senwanna et al., 

Mycosphere 8 (10): 1840 (2017), new host record 
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37. Paraeutypella citricola (Speg.) L.S. Dissan., Wijayaw., J.C. Kang & K.D. Hyde, in 

Dissanayake, Wijayawardene, Dayarathne, Samarakoon & Dai, Biodiversity Data Journal 9: 

e63864, 14 (2021), new host record  

 

Introduction   

Hevea brasiliensis Müll. Arg. (Euphorbiaceae) is commonly known as the Para rubber tree 

and commercially, is the only source for the natural rubber (Jayasinghe 1999b, Lieberei 2007). 

Natural rubber is a secondary metabolite (cis 1,4-polyisoprene) that cannot easily be replaced by 

commercially produced synthetic rubber (Rippel & Galembeck 2009, Souza et al. 2009, Zhu & 

Zhang 2009). With the high economic value, rubber plantations have expanded throughout the 

tropics, especially in Southeast Asia (Fox et al. 2014, Ahrends et al. 2015, Warren-Thomas et al. 

2015). Many forests and traditional agricultural systems in the tropics have been converted to 

monocultures plantations of rubber trees (Chen et al. 2016, Meijide et al. 2018). This results in 

significant biodiversity loss and increase the pathogen density in the ecosystem (Vongkamheng et 

al. 2016, Meijide et al. 2018, Nguyen et al. 2020). Para rubber plantations also contribute to climate 

change (Ahrends et al. 2015, Wangpimool et al. 2017). 

The Para rubber tree is an exotic forest species originating from tropical rain forests in the 

Amazon Basin of South America, which sustains high microbial diversity (Jayasinghe 1999b, Hyde 

& Soytong 2007, Orwa et al. 2009, Hytönen et al. 2019). Para rubber has highly diverse 

associations with microorganisms, including fungi. Several fungal pathogens (e.g., Colletotrichum 

spp., Corynespora cassiicola, Phytophthora palmivora) cause diseases in all growth stages of Para 

rubber (Déon et al. 2012a, Sunpapao & Pornsuriya 2014, Liu et al. 2018). However, natural rubber 

and some rubber-based products also show higher susceptibility towards fungi (Evueh & Ogbebor 

2008, Ogbebor 2010, Gasparotto et al. 2012, Sunpapao & Pornsuriya 2014, Liu et al. 2018b, 

Sterling et al. 2019). Many economically important fungal pathogens are found in forests. However 

due to the high diversity of other micro-organisms, pathogenicity may be suppressed (Weir 1926). 

In Central and South America, Leaf Blight disease (SALB) is an important and serious disease 

caused by Pseudocercospora ulei, which can seriously affect Para rubber plantation yields (Rands 

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

fall and powdery mildew disease caused by Colletotrichum spp., Corynespora cassiicola, Erysiphe 

necator, E. quercicola, and Oidium heveae are also important diseases in rubber plantations 

(Liyanage and Jacob 1992, Limkaisang et al. 2005, Ogbebor 2010, Sunpapao & Pornsuriya 2014, 

Liyanage et al. 2016, Villarraga et al. 2017). However, the fungal infection process varies with 

physiological as well as geographical factors. Altogether, these factors affect the disease 

epidemiology (Weir 1926, Oghenekaro et al. 2014, Monkai et al. 2017). Therefore, the expansion 

of monoculture rubber plantations can affect the ecology of the plantation area through diseases 

epidemics and pathogenicity (Jayasinghe 1999a, b, Ploetz 2007, Narayanan & Mydin 2012, Monkai 

et al. 2017). There have been several studies of endophytes, saprobes, and pathogens on Para 

rubber worldwide. Nonetheless, the information of the fungi on Para rubber is relatively poor and 

many taxa lack molecular data. Hence, a revised taxonomic approach with multi-gene phylogenetic 

analysis is necessary to understand the fungal diversity associated with Para rubber and its effect on 

related ecosystems.  

Thailand is the worldôs largest rubber producer and exporter since 1991 (Romyen et al. 

2018). Para rubber plantations expanded from the south of Thailand to the north and northeast, 

leading to widespread land conversion to monoculture rubber cultivation (Pansak 2015, 

Tongkaemkaew & Patanothai 2015, Wangpimool et al. 2017). The fungi on Para rubber in 

Thailand have been relatively poorly investigated and only a few reports are available (Seephueak 

et al. 2011, Rodesuchit et al. 2012, Sunpapao & Pornsuriya 2014, Trakunyingcharoen et al. 2015, 

Srihanant & Petcharat 2015, Thaochan et al. 2020). Due to the fast distribution of Para rubber as 

well as climate change effects, it is important to investigate the fungal diversity of Para rubber 

plantations in Thailand. Para rubber is an exotic plant in Thailand and provides a platform to study 

fungal host interactions, lifestyle shifts and host jumping. In this study, we provide descriptions and 
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phylogenies of ascomycetes associated with para rubber plantations in Thailand. Multi-gene 

phylogeny coupled with taxonomic comparison are used to identify and confirm the current 

taxonomic placements of these taxa. In addition, a checklist of fungi associated with Hevea 

brasiliensis is provided. 

 

Materials & Methods  

 

Collections, morphological studies, and isolation 

Fresh materials (symptomatic and asymptomatic of Para rubber) were collected from Para 

rubber plantations in Chiang Mai, Chiang Rai, Loei, Phayao, Ranong, and Sukhothai provinces in 

Thailand. The methods of this study follow Senwanna et al. (2019) and Senayanake et al. (2020).  

 

DNA extraction, PCR amplification and DNA sequencing 

Genomic DNA was extracted from fungal mycelium grown on MEA or fungal fruiting 

bodies, using the Biospin Fungus Genomic DNA Extraction Kit (BioFlux®, Hangzhou, P.R. 

China), FavorPrep Tissue Genomic DNA Extraction Mini Kit (FAVORGEN Biotech Corp., 

Taiwan), and the BIOMIGA Fungus Genomic DNA Extraction Kit (Biomiga Inc., USA) and 

E.Z.N.A.® Genomic DNA Isolation Kits (OMEGA Bio-Tek, Georgia) respectively, according to 

the manufacturerôs protocol. Extracted DNA was stored at -20 °C. PCR amplifications were 

performed for selected gene regions using given primers (Table 1) and conditions as shown 

described in Senwanna et al. (2019). 

 

Phylogenetic analyses 

Sequences were assembled using SeqMan 5.00 and the closely related taxa for newly 

generated sequences were selected from GenBank® based on BLASTn searches of the NCBI 

nucleotide database (http://blast.ncbi.nlm.nih.gov/) as well as recent studies. The individual gene 

alignments were initially aligned by MAFFT version 7 (Katoh et al. 2019, 

http://mafft.cbrc.jp/alignment/server/) and improved manually where necessary in BioEdit v.7.0.9.1 

(Hall 1999) and MEGA7 (Kumar et al. 2015). The final alignments of the combined multi-gene 

dataset were analyzed and inferred the phylogenetic trees based on maximum likelihood (ML) and 

Bayesian inference (BI) analyses. 

The ML analyses were performed by using the RAxML-HPC2 on XSEDE (v. 8.2.8) 

(Stamatakis et al. 2008, Stamatakis 2014) via the CIPRES Science Gateway platform (Miller et al. 

2010). Maximum likelihood bootstrap values equal or greater than 60% are defined above each 

node. The BI analyses were performed by MrBayes on XSEDE, MrBayes 3.2.6 (Huelsenbeck & 

Ronquist 2001) via the CIPRES Science Gateway platform (Miller et al. 2010). Bayesian posterior 

probabilities (BYPP) (Rannala & Yang 1996, Zhaxybayeva & Gogarten 2002) were determined by 

Markov Chain Monte Carlo Sampling (BMCMC). Six simultaneous Markov chains were run from 

random trees for 1,000,000 generations or depending on individual settings for the fungal group 

and trees were sampled every 100th generation. The run was stopped when the standard deviation of 

split frequencies was reached below 0.01. The first 10% of generated trees representing the burn-in 

phase of the analysis were discarded and the remaining trees were used for calculating PP in the 

majority rule consensus tree. Bayesian posterior probabilities (BYPP) equal to or greater than 0.95 

are defined above the nodes. The phylogenetic tree was visualized in FigTree v.1.4.3 (Rambaut 

2016) and edited in Adobe Illustrator CC 2019 version 23.0.3.585 and Adobe Photoshop CS6 

version 13.0. (Adobe Systems. USA). The newly generated sequences in this study were deposited 

in GenBank.  
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Table 1 Details of gene loci sequenced and primers used for phylogenetic analyses. 

 
Genus (number of isolates 

used for sequencing) 
Gene/locia PCR primers 

(forward/reverse)  

References for primer 

Brevicollum (2), Clavatispora 

(2), Corynespora (1), 

Crassiparies (4), Dyfrolomyces 

(1), Gloniopsis (2), 

Hermatomyces (1), Montagnula 
(1), Muyocopron (1), Periconia 

(1), Pleopunctum (2), 

Rhytidhysteron (4), 

Sporidesmium (1), Torula (3), 

Verruconis (4), Quadrisporella 
(1) 

LSU 

SSU 

ITS 

TEF1 

RPB2 

LR0R/LR5 

NS1/NS4 

ITS5/ITS4 

EF1-983F/EF1-2218R 

fRPB2-5f/fRPB2-7cR 

Vilgalys & Hester (1990) 

White et al. (1990) 

White et al. (1990) 

Rehner (2001) 

Liu et al. (1999) 

Cercospora (2) ITS 

TEF1 

ACT 

ITS5/ITS4 

EF1-728F/EF1-986R  

ACT512F/ACT783R  

White et al. (1990) 

Carbone & Kohn (1999) 

Carbone & Kohn (1999) 

Coryneum (2) ITS 

LSU 

TEF1 

ITS5/ITS4 

LR0R/LR5 

EF1-728F/EF1-986R 

White et al. (1990) 

Vilgalys & Hester (1990) 

Carbone & Kohn (1999) 

Cytospora (5) ITS 

LSU 

 

ACT 

TEF1 

ITS5/ITS4 

LR0R/LR5 

 

ACT512F/ACT783R  

EF1-728F/EF2 

White et al. (1990) 

Vilgalys & Hester (1990) 

Carbone & Kohn (1999) 

Carbone & Kohn (1999), 

OôDonnell et al. (1998) 

Diaporthe (2) ITS 

TEF1 

 

TUB2 

ITS5/ITS4 

EF1-728F/EF2 

 

Bt-2a/Bt-2b 

White et al. (1990) 

Carbone & Kohn (1999), 

OôDonnell et al. (1998) 

Glass & Donaldson (1995) 

Diatrypaceae: Allocryptovalsa 

(1), Eutypella (1) 

ITS 

TUB2 

ITS5/ITS4 

T1/Bt-2b 

White et al. (1990) 

OôDonnell & Cigelnik (1997), 

Glass & Donaldson (1995) 

Fracchiaea (1) LSU 

 

TEF1 

 

RPB2 

LR0R/LR5 

 

EF1-526F/ EF1-1526R 

fRPB2-5f/fRPB2-7cR 

Vilgalys & Hester (1990) 

Rehner (2001) 

 

Liu et al. (1999) 

Lasiodiplodia (5) ITS 

TEF1 

 

TUB2 

ITS5/ITS4 

EF1-688F/EF1-986R  

 

Bt-2a/Bt-2b 

White et al. (1990) 

Alves et al. (2008), Carbone & 

Kohn (1999) 

Glass & Donaldson (1995) 

Nectriaceae: Albonectria (1), 

Nectria (1) 

ITS 

LSU 

RPB1 

TUB2 

ITS5/ITS4 

LR0R/LR5 

RPB1-Ac/RPB1-Cr 

Bt-2a/Bt-2b 

White et al. (1990) 

Vilgalys & Hester (1990) 

Matheny et al. (2002)  

Glass & Donaldson (1995) 

Pseudopithimyces (1) LSU 

ITS 

RPB2 

LR0R/LR5 

ITS5/ITS4 

fRPB2-5f/fRPB2-7cR 

Vilgalys & Hester (1990) 

White et al. (1990) 

Liu et al. (1999) 

Sphaeropsis (1) ITS 

TEF1  

 

TUB2 

ITS5/ITS4 

EF-728F/EF2 

 

Bt-2a/Bt-2b 

White et al. (1990) 

Carbone & Kohn (1999), 

OôDonnell et al. (1998) 

Glass & Donaldson 

(1995) 
a ACT: Actin, ITS: Part of rDNA 18S (3ô end), the first internal transcribed spacer (ITS1), the 5.8S rRNA gene, 

the second ITS region (ITS2), and part of the 28S rRNA (5ô end); LSU: 28S large subunit rDNA; SSU: 18S small 

subunit rDNA; TEF1: translation elongation factor 1-alpha gene; RPB1: RNA polymerase II largest subunit; 

RPB2: RNA polymerase II second largest subunit; TUB2: ɓ-tubulin 
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Results 

Taxonomy 

Phylum Ascomycota Caval.-Sm. 

Class Dothideomycetes sensu O.E. Erikss. & Winka 

Botryosphaeriales C.L. Schoch, Crous & Shoemaker 

Botryosphaeriaceae Theiss. & Syd. 

Botryosphaeriaceae are endophytes, pathogens, and saprobes of a wide range of hosts in 

temperate, tropical and subtropical regions (Burgess et al. 2006, Phillips et al. 2013, Slippers et al. 

2013, Dissanayake et al. 2017a, Wu et al. 2021). Some pathogenic taxa are associated with cankers, 

dieback and rot diseases on ecologically and economically important plants (Phillips et al. 2013, 

Trakunyingcharoen et al. 2015a, b, Marin-Felix et al. 2017, Karunanayake & Adikaram 2020, 

Batista et al. 2021). Currently, 22 genera are listed in this family (Phillips et al. 2019, Hongsanan et 

al. 2020b). In this study, four collections belonging to Lasiodiplodia pseudotheobromae (1) and L. 

theobromae (3) were made and identified (Fig. 1). The asexual morphs of Lasiodiplodia are 

characterized by hyaline and aseptate conidia becoming brown and 1-septate when mature, with 

longitudinal striations on the conidial surface (Hyde et al. 2013, Phillips et al. 2013). Many species 

are pathogens of various hosts (Burgess et al. 2006, Phillips et al. 2013, Trakunyingcharoen et al. 

2015a, Rosado et al. 2016, Karunanayake & Adikaram 2020). In addition, Sphaeropsis 

eucalypticola is newly recorded on Hevea brasiliensis in Thailand. 

 

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

                  Fig. 2 

Index Fungorum number: IF510941 

Saprobic on seed cover of Hevea brasiliensis. Sexual morph: Undetermined. Asexual 

morph: Conidiomata (170ï)190ï300 ɛm diam. (xə = 234 ɛm, n = 10), superficial, solitary to 

gregarious, globose or subglobose, dark brown to black, with a central ostiole. Peridium composed 

of cells of textura angularis, outer layers dark brown to black, inner layers hyaline, thin-walled. 

Pseudoparaphyses (27ï)35ï55(ï60) ɛm long, 1.8ï3.5 ɛm wide, hyaline, aseptate, cylindrical, 

widest at the base, tapering towards the ends. Conidiophores reduced to conidiogenous cells. 

Conidiogenous cells (6.8)7.5ï11.2 × (2ï)3.2ï4.7 ɛm (xə = 9 × 4 ɛm, n = 20), holoblastic, hyaline, 

thin-walled, smooth-walled, cylindrical. Conidia (16.7ï)22ï28(ï31.5) × (9.5ï)11ï14.5 ɛm (xə = 26 

Ĭ 13 ɛm, n = 40), hyaline, aseptate when immature, medianly 1-euseptate, dark brown, thick-

walled, ellipsoid to obovoid, base truncate or rounded, with longitudinal striations from apex to 

base when mature. 

Culture characteristics ï Conidia germinating on MEA within 24 hours at room temperature 

and germ tubes produced from apex. Colonies on MEA circular, velvety, moderately fluffy, white 

at first, becoming greyish white to black. 

Material examined ï Thailand, Phayao Province, Mueang District, on seed cover of Hevea 

brasiliensis (Euphorbiaceae), 3 January 2017, C. Senwanna, RBPY32 (MFLU 21-0202), living 

culture MFLUCC 17-0349. 

Host and distribution ï Wide host range, widely distributed in tropical and subtropical 

regions. 

GenBank numbers ï MFLUCC 17-0349: ITS = OL782124, LSU = OL782046, TEF1 = 

OL944420, TUB2 = OL840994. 

Notes ï Phylogenetic analyses show that strain MFLUCC 17-0349 grouped within the 

Lasiodiplodia pseudotheobromae clade (Fig. 1). In the BLASTn search, the closest match to the 

ITS, TEF1 and TUB2 sequences with 100% similarity was L. pseudotheobromae. The morphology 

from our collection (MFLU 21-0202) is similar to the asexual morph of the holotype (Pavlic et al. 

2008) and the collection from Para rubber (Trakunyingcharoen et al. 2014). We, therefore, name 

our collections as L. pseudotheobromae. 
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Figure 1 ï RAxML tree of Lasiodiplodia based on analyses of a combined ITS, TEF1 and TUB2 

sequence data. Sixty strains are included in the combined sequence analysis, which comprise 1272 

characters with gaps. Tree topology of the ML analysis was similar to the BYPP. The best scoring 
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RAxML tree with a final likelihood value of -4820.523529 is presented. The matrix had 350 

distinct alignment patterns, with 18.51% of undetermined characters or gaps. Estimated base 

frequencies were as follows: A = 0.209484, C = 0.303163, G = 0.256114, T = 0.231239; 

substitution rates: AC = 1.381847, AG = 3.568230, AT = 1.705303, CG = 1.053067, CT = 

5.370543, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.659489. Bootstrap support 

values for ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as 

ML/BYPP above the nodes. Newly generated sequences are in red bold and type species are in 

bold. Diplodia mutila (CMW 7060) is used as the outgroup taxon. 

 

 
 

Figure 2 ï Lasiodiplodia pseudotheobromae (MFLU 21-0202). a Conidiomata on substrate.  

b Squash mounts showing the peridium. c, d Paraphyses and conidiogenesis. eïi Conidia.  

j, k Germinated spores. Scale bar: a = 200 µm, b = 20 µm, cïk = 10 µm. 

 

Lasiodiplodia theobromae (Pat.) Griffon & Maubl., Bulletin de la Société Mycologique de France 

25: 57 (1909)                 Fig. 3 

Index Fungorum number: IF805924 

Saprobic on dried petiole, associated with dieback of twig (attached on tree) and stem of 

Hevea brasiliensis. Sexual morph: Undetermined. Asexual morph: Conidiomata (160ï)170ï
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390(ī405) × (155ï)165ï300 ɛm (xə = 263 × 236.5 ɛm, n = 19), immersed to semi-immersed, 

becoming raised to erumpent through the host tissue, uni- to multi-locular, solitary to gregarious, 

globose or subglobose, dark brown to black, with a central ostiole. Peridium 12ï66 ɛm wide, cell 

of textura angularis, outer layers dark brown to black, inner layers hyaline, thin-walled. 

Pseudoparaphyses up to 29ï70 ɛm long, 2.7ï4 ɛm wide, hyaline, aseptate, cylindrical, 

occasionally branched, ends rounded. Conidiophores reduced to conidiogenous cells. 

Conidiogenous cells 7ï15 × 2.5ï6 ɛm (xə = 11 × 4 ɛm, n = 10), holoblastic, hyaline, thin-walled, 

smooth-walled, cylindrical. Conidia (18ï)21ï29 × 10.5ï14(ï17) ɛm (xə = 24.5 × 13 ɛm, n = 56), 

hyaline, aseptate when immature, medially 1-euseptate, dark brown, thick-walled, ellipsoid to 

obovoid, base truncate or rounded, with longitudinal striations from apex to base when mature. 

Culture characteristics ï Conidia germinating on MEA within 24 hours at room temperature 

and germ tubes produced from apex. Colonies on MEA circular, velvety, moderately fluffy, 

cultures white at first, becoming greyish white to black. 

Material examined ï Thailand, Chiang Mai Province, Mueang District, on dried petiole of 

Hevea brasiliensis (Euphorbiaceae), 22 September 2016, C. Senwanna, RBCM02 (MFLU 19-

0219), living culture MFLUCC 17-0379; ibid., on stem of Hevea brasiliensis (Euphorbiaceae), 22 

September 2016, C. Senwanna, RBCM04 (MFLU 19-0221), living culture MFLUCC 17-0381; 

ibid., on branch (attached to the tree) of Hevea brasiliensis (Euphorbiaceae), 22 September 2016, 

C. Senwanna, RBCM08 (MFLU 19-0225), living culture MFLUCC 17-0385. 

Host and distribution ï Wide host range, widely distributed in tropical and subtropical 

regions. 

GenBank number ï MFLUCC 17-0379: ITS = OL782125, LSU = OL782047, TEF1 = 

OL944421, TUB2 = OL840995; MFLU 19-0221: ITS = OL782126; MFLUCC 17-0381: ITS = 

OL782127; MFLUCC 17-0385: ITS = OL782128, TEF1 = OL944422, TUB2 = OL840996. 

Notes ï In the BLASTn search, the closest matches to the ITS, TEF1 and TUB2 sequences of 

our strains with 100% similarity were Lasiodiplodia theobromae. Lasiodiplodia theobromae is a 

common opportunistic pathogen that occurs on many host plants (i.e., Myrtaceae, Pinaceae, 

Proteaceae, Sapotaceae) worldwide and is similar to L. pseudotheobromae in having hyaline, 

ellipsoid, aseptate conidia, becoming dark brown with a median single septum and having 

longitudinal striations when mature, but they differ in conidia size (Alves et al. 2008, 

Trakunyingcharoen et al. 2015b). The species has also been reported as saprobic and pathogenic on 

Para rubber (Dingley et al. 1981, Saikia 1982, Seephueak et al. 2011). In this study, the 

phylogenetic analysis shows that four strains MFLUCC 17-0379, MFLUCC 17-0381, MFLUCC 

17-0385 and MFLU 19-022 grouped with Lasiodiplodia theobromae (CBS 164.96, type strain) 

(Fig. 1). The morphology of our strains are also similar to L. theobromae (Griffon & Maublanc 

1909). We, therefore, name our collections as L. theobromae.  

 

Sphaeropsis eucalypticola A.J.L. Phillips, in Phillips et al., Stud. Mycol. 76: 158 (2013)        Fig. 5  

ſ Sphaeropsis chromolaenicola Mapook & K.D. Hyde, in Mapook et al., Fungal Divers. 101: 

113 (2020) 

Index Fungorum number: IF 805924 

Associated with cankers on twig (attached on tree) of Hevea brasiliensis. Sexual morph: 

Ascomata 200ï245 × 170ï250 µm (xə = 223 × 212.3 µm, n = 10), appearing as black to dark brown 

spots, solitary or scattered, convex on host tissue, initially immersed in tissue, becoming semi-

immersed, globose, coriaceous, with a central ostiole. Peridium 31ï40 µm (xə = 34.4 µm, n = 10) 

wide, cells of textura angularis, dark brown to black. Pseudoparaphyses 3.4ï5.8 µm (xə = 4.6 µm, n 

= 20) wide, oblong to cylindrical, septate, constricted at the septum. Asci (52ï)70ï120(ï127.5) × 

(12ï)19ï32(ï41) µm (xə = 90 × 26.2 µm, n = 19), 8-spored, bitunicate, fissitunicate, cylindric-

clavate or clavate, with a short pedicel, apically rounded with an ocular chamber. Ascospores 

(21.5)24ï30(ï32) × 10ï15.5 µm µm (xə = 27.5 × 13µm, n = 38), overlapping biseriate, hyaline to 

yellowish brown when immature, becoming brown to dark brown when mature, ellipsoid to ovoid, 
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aseptate, ends rounded, with an apiculus at each end, widest at the center and tapering towards the 

narrow ends, with granular appearance. Asexual morph: Undetermined. 

Culture characteristics ï Ascospores germinating on MEA within 24 hours at room 

temperature and germ tubes produced from apex. Colonies on MEA circular, velvety, moderately 

fluffy, cultures white at first, becoming greyish white to dark olivaceous and dark in reverse. 

Material examined ï Thailand, Phayao Province, Muang District, on twig (attached on tree) 

of Hevea brasiliensis (Euphorbiaceae), 2 October 2016, C. Senwanna, RBPY05 (MFLU 19-0236), 

living culture MFLUCC 17-0324 (new host record). 

Host and distribution ï Bauhinia purpurea (Thailand; Phookamsak et al. 2019), Chromolaena 

odorata (Thailand; Mapook et al. 2020), Eucalyptus sp. (Thailand; Liu et al. 2012), Hevea 

brasiliensis (Thailand; this study), Tectona grandis (Thailand; Doilom et al. 2015).  

GenBank number ï MFLUCC 17-0324: ITS = OL782129, LSU = OL782045, SSU = 

OL780518, TEF1 = OL944419, TUB2 = OL944406. 

 

 
 

Figure 3 ï Lasiodiplodia theobromae (MFLU 19-0225). a Substrate. bïd Conidiomata on the 

substrate. e Section through the conidioma. f Peridium. g Paraphyses and conidiogenesis.  

h Conidia. i, j Germinated spores. Scale bars: a = 500 µm, b = 50 µm, cïj = 20 µm. 

 

Notes ï Sphaeropsis was introduced by Saccardo (1880b) and characterized by brown, 

aseptate ascospores with a small apiculus at either end. In the BLASTn search, the closest match to 

the ITS and LSU sequences with 100% similarity (MT214366 and MT214460) were S. 

chromolaenicola (MFLUCC 17-1499) and S. eucalypticola (MFLUCC 12-0171; MK108956, CBS 

133993; MH866075 and MFLUCC 11-0654; JX646803), while the closest match to TEF1 and 
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TUB2 sequences with 100% (KX646363), and 99.67% (KX671965) similarity, were S. 

eucalypticola (strain MFLUCC 13-0701). A comparison of the LSU gene region of our strain 

(MFLUCC 17-0324), S. chromolaenicola (MFLUCC 17-1499, type strain) and S. eucalypticola 

(MFLUCC 11-0579, type strain) reveals one base pair difference (0.12%) across 835 nucleotides, 

while a comparison of the ITS (+5.8S) gene region shows that S. chromolaenicola is not 

significantly different from S. eucalypticola (0/491 bp). In addition, comparison of the TEF1 and 

TUB2 gene regions show that our strain (MFLUCC 17-0324) is not significantly different from S. 

eucalypticola. However, we could not compare the TEF1 and TUB2 gene region of S. 

chromolaenicola (MFLUCC 17-1499) due to a lack of sequences. We, therefore, synonymized S. 

chromolaenicola as S. eucalypticola based on phylogenetic analyses. Our strain of Sphaeropsis 

eucalypticola (MFLUCC 17-0324) was isolated from a twig of Hevea brasiliensis. This is well-

supported in the phylogenetic tree (Fig. 4) and in agreement with the type descriptions (Liu et al. 

2012). However, the asci of our strain and that of Chromolaena odorata (Mapook et al. 2020) are 

broader than reported by Liu et al. (2012). This may be due to distribution and morphological 

variability within the species. Sphaeropsis eucalypticola has been reported from different hosts 

(Liu et al. 2012, Doilom et al. 2017, Phookamsak et al. 2019, Mapook et al. 2020), but this is the 

first report from Hevea brasiliensis. 

 

 
 

Figure 4 ï RAxML tree of Sphaeropsis based on analyses of a combined LSU, ITS, TEF1 and 

TUB2 sequence data. Eleven strains are included in the combined sequence analysis, which 

comprise 2175 characters with gaps. Tree topology of the ML analysis was similar to the BYPP. 

The best scoring RAxML tree with a final likelihood value of -4157.744015 is presented. The 

matrix had 158 distinct alignment patterns, with 8.88% of undetermined characters or gaps. 

Estimated base frequencies were as follows: A = 0.224679, C = 0.269908, G = 0.285826, T = 

0.219587; substitution rates: AC = 1.410032, AG = 2.214590, AT = 0.406236, CG = 1.511840, CT 
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= 5.536141, GT = 1.000000; gamma distribution shape parameter Ŭ = 2.466509. Bootstrap support 

values for ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as 

ML/BYPP above the nodes. Newly generated sequences are in red bold and type species are in 

bold. Diplodia mutila (CMW 7060) is used as the outgroup taxon. 

 

 
 

Figure 5 ï Sphaeropsis eucalypticola (MFLU 19-0236, new host record). a Habit on substrate.  

b Section through the ascoma. c Peridium. d Pseudoparaphyses. eïh Asci. i Ascospores.  

j Germinated spore. Scale bars: a = 500 µm, b = 50 µm, cïj = 20 µm. 

 

Capnodiales Woron. 

Mycosphaerellaceae Lindau 

Mycosphaerellaceae is highly diversified in morphology and lifestyles (Videira et al. 2017, 

2018). Several genera are economically relevant species causing diseases on a wide range of plants, 
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e.g. Pseudocercospora spp. causing sigatoka diseases on banana worldwide, Ps. angolensis causing 

fruit and leaf spot disease of citrus, Nothopassalora personata causing foliar diseases of groundnut, 

Cercospora apii causing leaf spot disease of celery (Videira et al. 2017, 2018, świderska-Burek et 

al. 2020). Currently, 112 genera and 107 doubtful genera are accepted in the family (Videira et al. 

2017, 2018, Hongsanan et al. 2020b). Cercospora is one of the most devastating genera causing 

diseases on various plant hosts worldwide (Videira et al. 2018, Jayawardena et al. 2020, Meswaet 

et al. 2021). The genus is characterized by pigmented conidiophores, thickened and darkened 

conidiogenous loci and conidial hila and hyaline conidia (Groenewald et al. 2013). In this study, 

Cercospora dioscoreae-pyrifoliae was collected from Para rubber. 

 

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

Index Fungorum number: IF327742 

Associated with leaf spots of leaves of Hevea basiliensis, distinct, subcircular to circular, pale 

brown to brown on upper surface with dark brown margin, surrounded by yellowish halo, light 

brown on lower surface. Sexual morph: Undetermined. Asexual morph: Caespituli epiphyllus, 

scattered. Stromata substomatal to intraepidermal, dark brown to black, erumpent, 89ï118 µm 

diam. giving rise to fascicle of conidiophores (fascicles up to 50 µm). Conidiophores (27ï)57ï75(ï

86) × (3.5ï)4ï5 µm (xə = 66 × 4.7 µm, n = 20), 2ï4-septate, erumpent through the cuticle, pale to 

medium brown, straight, smooth, wall thin to slightly thickened, unbranched. Conidiogenous cells 

(7ï)17ï30(ï34) × (3.5ï)4ï5.5 µm (xə = 24 × 4.6 µm, n = 15), integrated, terminal, conidiogenous 

loci conspicuous, 2.5ï3(ï3.6) µm wide, apical, darkened, thickened. Conidia (40ï)63ï164(ï183) × 

(3.5ï)4ï5 µm (xə = 114 × 5 µm, n = 20), solitary, hyaline, subcylindrical, straight to slight curved, 

tapering from the middle of the conidium to an acutely rounded apex, (3ï)5ï7(ï11)-septate, hilum 

truncate, 2ï3 µm wide, thickened and darkened. 

Culture characteristics ï Conidia germinating on MEA within 24 hours at room temperature 

and germ tubes produced from every cell of conidium. Colonies on MEA circular, slightly raised, 

surface smooth with entire edge, whitish grey at the surface with white margin and dark brown 

from the centre of the colony in reverse with white margin. 

Material examined ï Thailand, Phayao Province, Muang, on leaf spot of Hevea brasiliensis 

(Euphorbiaceae), 3 January 2017, C. Senwanna, RBPY24 (MFLU 19-0250), living culture 

MFLUCC 17-0343) (new host record). 

Host and distribution ï Dioscorea bulbifera (India; Kamal 2010), D. esculenta (Papua New 

Guinea; Groenewald et al. 2013), D. pyrifolia (Singapore; Braun et al. 2014), D. tokoro (Japan; 

Nakashima et al. 2011), D. rotundata (Papua New Guinea; Groenewald et al. 2013), Hevea 

brasiliensis (Thailand; this study). 

GenBank numbers ï MFLU 19-0250: ITS = OL782131, TEF1 = OL944424, ACT = 

OM000383; MFLUCC 17-0343: ITS = OL782130, TEF1 = OL944423, ACT = OM000382. 

Notes ï In a BLASTn search, the closest matches of the ITS sequences with 100% similarity 

were Cercospora glycinicola (CPC 23912; NR_147293), C. belicola (CBS16456; NR_121315), C. 

corchori (MUCC 585; NR_120172) and C. fagopyri (CBS 132623; NR_147263). The TEF1 

sequences were 100% similar to Cercospora cf. sigesbeckiae (CBS 132641; JX143412), while the 

ACT sequences were 100% similar to was C. pileicola (CBS 132607; JC143147). Phylogenetic 

analyses show that MFLU 19-0250 and MFLUCC 17-0343 grouped with C. dioscoreae-pyrifoliae 

clade (Fig. 6). The morphology from our collection (MFLU 19-0250) is similar to C. dioscoreae-

pyrifoliae described by Sivanesan (1985) and Braun et al. (2014). However, our collection has 

shorter conidiophores (27ï86 × 3.5ï5 vs 60ï150 × 4ï5 vs (10ï)40ï200 × 3ï7 µm) and number of 

septa of conidiophores (2ï4 vs 0ï3 vs 0ï8 septate) and conidia ((3ï)5ï7(ï11) vs 2ï18 vs 3ï18 

septate). Thus, we name our collection as C. dioscoreae-pyrifoliae which is a new host record for 

Hevea brasiliensis in Thailand. 

 

Dyfrolomycetales K.L. Pang, K.D. Hyde & E.B.G. Jones 

Pleurotremataceae Walt. Watson (= Dyfrolomycetaceae K.D. Hyde et al.) 
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Pleurotremataceae comprises three genera viz. Dyfrolomyces, Pleurotrema and Melomastia 

which have been collected from aquatic, mangrove and terrestrial habitats (Hongsanan et al. 

2020a). In this study, a new host record of Dyfrolomyces sinensis collected from Para rubber is 

reported. Dyfrolomyces was introduced by Pang et al. (2013) to accommodate species having 

immersed, globose or subglobose, coriaceous, clypeate, ostiolate, papillate ascomata, bitunicate, 

fissitunicate, cylindrical asci and broadly fusiform, symmetrical, hyaline, septate ascospores, with 

or without a mucilaginous sheath.  

 

 
 

Figure 6 ï RAxML tree of Cercospora based on analyses of a combined ITS, TEF1, ACT, CAL 

and His3 sequence data. Ninety-eight strains are included in the combined sequence analysis, 

which comprise 1764 characters with gaps. Tree topology of the ML analysis was similar to the 

BYPP. The best scoring RAxML tree with a final likelihood value of -14889.898786 is presented. 

The matrix had 675 distinct alignment patterns, with 20.44% of undetermined characters or gaps. 

Estimated base frequencies were as follows: A = 0.230414, C = 0.305071, G = 0.249835, T = 

0.214680; substitution rates: AC = 1.512332, AG = 3.895838, AT = 1.275323, CG = 1.116955, CT 

= 5.847230, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.559200. Bootstrap support 

values for ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as 

ML/BYPP above the nodes. Newly generated sequences are in red bold and type species are in 

bold. Pseudocercospora chiangmaiensis (AGI094.3 and CBS 123244) are used as outgroup taxa. 
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Figure 6 ï continued.  
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Figure 7 ï Cercospora dioscoreae-pyrifoliae (MFLU 19-0250, new host record). a Leaf spots.  

bïd Close-up lesion with stromata. e Conidiophores. f Germinated spores. g Conidia. Scale bar: b, 

d = 100 µm, c = 500 µm, e, g = 50 µm, f = 30 µm. 

 

Dyfrolomyces sinensis Samarak., Tennakoon & K.D. Hyde, in Hyde et al., Mycosphere 9(2): 354 

(2018)                  Fig. 9 

Index Fungorum number: IF554110 

Saprobic on branch of Hevea brasiliensis. Sexual morph: Ascomata up to 570 ɛm diam. Ĭ 

590 ɛm high, solitary, immersed, globose to subglobose, dark brown to black, ostiolate. Peridium 

40ï76 ɛm (xə = 55.6 ɛm, n = 15) wide, composed of cells of textura angularis, outer layers dark 

brown to black, thick-walled, inner layers thin-walled. Pseudoparaphyses 2.2ï5 ɛm µm (xə = 3.5 

µm, n = 20) wide, numerous, hyaline, septate, embedded in a gelatinous matrix. Asci (123ï)145ï

214(ï230) × 6ï11 µm (xə = 181.7 × 8.6 µm, n = 30), 8-spored, bitunicate, cylindrical, short-

pedicellate, with a thickened apex. Ascospores (15ï)17ï24(ï27) × 5ï8 µm (xə = 21 × 6.4 µm, n = 

50), uniseriate, hyaline, ellipsoid, pointed at the ends, cylindrical, mostly 5ï7-septate, with several 

small guttules, slightly constricted at septa when mature. Asexual morph: Undetermined. 

Culture characteristics ï Ascospores germinating on MEA within 24 hours at room 

temperature and germ tubes produced from one or both ends. Colonies on MEA circular, mycelium 
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slightly raised, entire, cultures white at first, becoming greyish white from the centre with dark 

brown margin from above, with dark brown aerial mycelium and dark brown to black in reverse 

with dark brown aerial mycelium. 

Material examined ï Thailand, Chiang Rai Province, Wiang Chiang Rung District, on branch 

of Hevea brasiliensis (Euphorbiaceae), 1 November 2016, C. Senwanna, RBCR20 (MFLU 19-

0232), living culture MFLUCC 17-2606 (new host record). 

Host and distribution ï Camellia sinensis (Thailand; Hyde et al. 2018), Hevea brasiliensis 

(Thailand; this study). 

GenBank numbers ï MFLUCC 17-2606: ITS = OL782132, LSU = OL782048, TEF1 = 

OL875098. 

 

 
 

Figure 8 ï RAxML tree of Dyfrolomyces based on analyses of a combined ITS, and SSU sequence 

data. Eighteen strains are included in the combined sequence analysis, which comprise 1974 

characters with gaps. Tree topology of the ML analysis was similar to the BYPP. The best scoring 

RAxML tree with a final likelihood value of -6132.007847 is presented. The matrix had 413 

distinct alignment patterns, with 16.04% of undetermined characters or gaps. Estimated base 

frequencies were as follows: A = 0.246371, C = 0.237857, G = 0.301813, T = 0.213958; 

substitution rates: AC = 1.102533, AG = 3.032887, AT = 0.905777, CG = 1.489388, CT = 

8.402890, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.971894. Bootstrap support 

values for ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as 

ML/BYPP above the nodes. Newly generated sequences are in red bold and type species are in 

bold. Dendryphiopsis atra (AFTOL-ID 273) and Kirchsteiniothelis aethiops (CBS 109.53) are used 

as outgroup taxa.  

 

Notes ï A phylogenetic analysis based on a combined dataset of LSU, SSU and TEF1 

sequence data shows that our strain (MFLUCC 17-2606) groups with Dyfrolomyces sinensis with 
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100% ML statistical support (Fig. 8). In a BLASTn search, the closest match of LSU sequences 

with 97.29% similarity was D. neothailandicus (MFLU 17-2589; MN017857). The morphology of 

our collection (MFLU 19-0232) is similar to the holotype from Camellia sinensis (Hyde et al. 

2018) in having a similar shape and size of asci (123ï230 × 6ï11 vs 160ï220 × 8ï10) and 

ascospores (15ï27) × 5ï8 µm vs 18ï30 × 5ï8). We report our collection as a new host record of 

Dyfrolomyces sinensis from Hevea brasiliensis. 

 

Hysteriales Lindau 

Hysteriaceae Chevall. 

Hongsanan et al. (2020b) accepted Actidiographium, Gloniella, Gloniopsis, Hysterium, 

Hysterobrevium, Hysterocarina, Hysterodifractum, Hysteroglonium, Oedohysterium, Ostreichnion, 

Pseudoscypha, Psiloglonium and Rhytidhysteron in Hysteriaceae. In the present study, Gloniopsis 

leucaenae, Rhytidhysteron neorufulum and Rhytidhysteron tectonae is documented with a 

description and illustrations (Fig. 10). 

 

Gloniopsis leucaenae Jayasiri, E.B.G. Jones & K.D. Hyde, Mycosphere 10 (1): 16 (2019)    Fig. 11 

Index Fungorum number: IF555527 

Saprobic on branches of Hevea brasiliensis. Sexual morph: Hysterothecia 740ï2140 µm × 

115ï184 µm × 152ï176 µm (xə = 1283 × 147 × 168 µm, n = 10), navicular, black, with tapered 

ends, semi-immersed to superficial, scattered, straight or irregularly curved, with a prominent 

longitudinal slit. Peridium 20ï37 ɛm, (xə = 27, n = 10) wide, composed of cells of textura angularis, 

outer dark brown to black, thick-walled, inner layer hyaline, thin-walled. Pseudoparaphyses 1.2ï

2.8 ɛm (xə = 1.85, n = 15) wide, hyaline, dense, septate, branched, filiform. Asci (56ï) 60ï76 (ī117) 

× 13ï17(ī19) ɛm (xə = 71.5 × 16.3 ɛm, n = 13), 8-spored, bitunicate, subcylindrical to cylindrical, 

with a short pedicel, apically rounded, sometimes without a distinct ocular chamber. Ascospores 

17ï22(ï26) × (5ï)7ï19 ɛm (xə = 20 × 7.5 ɛm, n = 30), biseriate to crowded, hyaline, subglobose 

and 1-septate when immature, becoming pale brown to dark brown, 7ï11 transverse and 1ï2 

vertical septa, dictyospore, constricted at the central septa, slightly asymmetric in outline, smooth-

walled when mature. Asexual morph: Undetermined. 

Culture characteristics ï Ascospores germinating on MEA within 24 hours at room 

temperature and germ tubes produced from end of ascospores. Colonies on MEA circular, 

mycelium slightly raised, fluffy, entire, cultures whitish grey to grey at the surface from the center 

of the colony at the surface with white margin, dark brown from the center of the colony in reverse 

with white margin. 

Material examined ï Thailand, Phayao Province, Muang District, on branch of Hevea 

brasiliensis (Euphorbiaceae), 3 January 2017, C. Senwanna, RBPY31 (MFLU 21-0201), living 

culture MFLUCC 17-0348 (new host record and sexual morph record). 

Host and distribution ï Leucaena sp. (Fabaceae) (Thailand; Jayasiri et al. 2019), Hevea 

brasiliensis (Thailand; this study). 

GenBank numbers ï MFLUCC 17-0348: ITS = OL782133, LSU = OL782049, SSU = 

OL780519, TEF1 = OL875099; MFLU 21-0201: ITS = OL782134, LSU = OL782050, SSU = 

OL780520, TEF1 = OL875100. 

Notes ï In a BLASTn search of NCBI GenBank, the closest match to the LSU and TEF1 

sequences with 99.88% (KX646363), and 98.42% (KX671965) similarity were G. calami, while 

the closest match of the ITS sequences with 100% (MK347750) was G. leucaenae. In the present 

phylogenetic analysis, our strains (MFLUCC 17-0348 and MFLU 21-0201) clustered with G. 

leucaenae (MFLUCC 17-2425) with 100% ML/1 PP support (Fig. 10). However, we could not 

compare the morphological characteristics of our strains with those of G. leucaenae, which is only 

known as an asexual morph species with isolates from Leucaena sp. (Jayasiri et al. 2019), while our 

strain is found as a sexual morph in nature, and we could not obtain its asexual morph in culture. 

Gloniopsis was introduced by Boehm et al. (2009) and is characterized by dictyospores, hyaline to 

yellow ascospores, multi-septate, with one or more longitudinal septa. The morphology of our 
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collection (MFLU 21-0201, Fig 11) is similar to the description by Boehm et al. (2009) in having 

dictyospores, hyaline to yellow ascospores, multi-septate, with one or more longitudinal septa. We, 

therefore, name our collection as G. leucaenae and this is the first report of the sexual morph of G. 

leucaenae. 

 

 
 

Figure 9 ï Dyfrolomyces sinensis (MFLU 19-0232, new host record). a, b Ascomata on the host 

surface. c Vertical section through ascoma. d Peridium. e Pseudoparaphyses. f Apex of an ascus 

(mounted in Melzerôs reagent). gïk Asci. lïp Ascospores. q Germinating ascospore. Scale bars a = 

1000 µm, bïc = 500 µm, dïf, lïq = 10 µm, gïk 10 µm. 
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Figure 10 ï RAxML tree of Gloniopsis based on analyses of a combined LSU, SSU, ITS and TEF1 

sequence data. Sixteen strains are included in the combined sequence analysis, which comprise 

3676 characters with gaps. Tree topology of the ML analysis was similar to the BYPP. The best 

scoring RAxML tree with a final likelihood value of -8764.622064 is presented. The matrix had 

455 distinct alignment patterns, with 31.40% of undetermined characters or gaps. Estimated base 

frequencies were as follows: A = 0.243241, C = 0.240094, G = 0.279186, T = 0.237479; 

substitution rates: AC = 1.224503, AG = 2.349991, AT = 0.958589, CG = 0.597298, CT = 

8.026386, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.661483. Bootstrap support 

values for ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as 

ML/BYPP above the nodes. Newly generated sequences are in red bold and type species are in 

bold. Oedohysterium insidens (ANM 1443) and O. sinense (EB 0339) are used as outgroup taxa. 

 

Rhytidhysteron neorufulum Thambug. & K.D. Hyde, in Thambugala, Hyde, Eungwanichayapant, 

Romero & Liu, Cryptog. Mycol. 37(1): 110 (2016)                     Fig. 13 

Index Fungorum number: IF551865  

Saprobic on branches and stems of Hevea brasiliensis. Sexual morph: Hysterothecia 1470ï

2786 × 480ï715 × 414ï724 µm (xə = 2113 × 592 × 561 µm, n = 15), navicular, black, with tapered 

ends, solitary to aggregated, semi-immersed to superficial, straight or irregularly curved, with a 

prominent longitudinal slit. Exciple 46ï94 ɛm, (xə = 70.5, n = 18), composed of cells of textura 

angularis, outer brown to dark brown, thick-walled, inner layer hyaline, thin-walled. 

Pseudoparaphyses 1.5ï2.7 ɛm (xə = 2, n = 16) wide, dense, hyaline, septate, filiform, forming light 

brown to yellow epithecium above the asci and enclosed in a gelatinous matrix. Asci (154.5ï)163ï

209(ī215) × 9ï14(ī16) ɛm (xə = 190 × 13 ɛm, n = 20), 8-spored, bitunicate, subcylindrical to 

cylindrical, pedicellate, apically rounded, sometimes without a distinct ocular chamber. Ascospores 

(21ï)24ï31 × 8ï12 ɛm (xə = 27.3 × 10.1 ɛm, n = 42), uni-seriate, slightly overlapping, hyaline to 

pale brown, subglobose, 1-septate when immature, pale brown to dark brown, ellipsoidal to 
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fusiform, 2ï3-septate, slightly rounded or pointed at both ends, constricted at the central septum, 

smooth-walled when mature. Asexual morph: Undetermined. 

Culture characteristics ï Ascospores germinating on MEA within 24 hours at room 

temperature and germ tubes produced from end of ascospores. Colonies on MEA circular, 

mycelium slightly raised, fluffy, entire, cultures white at the surface and creamy-white from the 

centre of the colony in reverse with white margin. 

 

 
 

Figure 11 ï Gloniopsis leucaenae (MFLU 21-0201, new host record and sexual morph record).  

a Substrate. bïd Ascomata on the host surface. e Section through the ascoma. f Peridium.  

g Pseudoparaphyses. hïl Asci. m Ascospores. n Germinated ascospore. Scale bars: b = 1000 µm,  

cïd = 500 µm, e = 100 µm, f = 20 µm, g, m, n = 10 µm, hïl = 10 µm. 
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Material examined ï Thailand, Phayao Province, Muang District, on stem of Hevea 

brasiliensis (Euphorbiaceae), 2 October 2016, C. Senwanna, RBPY01 (MFLU 19-0233), living 

culture MFLUCC 17-0321), RBPY02 (MFLU 19-0234); ibid, Chiang Rai Province, Wiang Chiang 

Rung District, on branches of Hevea brasiliensis (Euphorbiaceae), 1 November 2016, C. 

Senwanna, RBCR04 (MFLU 19-0226), living culture MFLUCC 17-0370. 

Host and distribution ï undetermined hosts (Brazil; Almeida et al. 2014, Europe, Ghana; 

Boehm et al. (2009), undetermined dead stem (Thailand; Thambugala et al. 2016), Hevea 

brasiliensis (Thailand; Huanraluek et al. 2020, this study). 

GenBank numbers ï MFLUCC 17-0321: ITS = OL782135, LSU = OL782051, SSU = 

OL780521; MFLU 19-0234: ITS = OL782136, LSU = OL782052; MFLUCC 17-0370: ITS = 

OL782137, LSU = OL782053, SSU = OL780522. 

 

 
 

Figure 12 ï RAxML tree of Rhytidhysteron based on analyses of a combined LSU, SSU, ITS and 

TEF1 sequence data. Thirty-one strains are included in the combined sequence analysis, which 

comprise 3558 characters with gaps. Tree topology of the ML analysis was similar to the BYPP. 



    1357 

The best scoring RAxML tree with a final likelihood value of -8867.131361 is presented. The 

matrix had 599 distinct alignment patterns, with 36.56 % of undetermined characters or gaps. 

Estimated base frequencies were as follows: A = 0.243152, C = 0.241115, G = 0.281797, T = 

0.233935; substitution rates: AC = 1.671070, AG = 2.409632, AT = 1.117689, CG = 0.930433, CT 

= 7.216656, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.492267. Bootstrap support 

values for ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as 

ML/BYPP above the nodes. Newly generated sequences are in red bold and type species are in 

bold. Gloniopsis calami (MFLUCC 15-0739) is used as the outgroup taxon.  

 

 
 

Figure 13 ï Rhytidhysteron neorufulum (MFLU 19-0233). aïb Ascomata on the host surface.  

c Section through ascoma. dïe Pseudoparaphyses. f Exciple. gïm Asci. n Ascospores.  

o Germinated ascospore. Scale bars: b = 500 µm, c = 100 µm, d, gïm = 50 µm, eïf, nïo = 20 µm. 



    1358 

Notes ï Strains MFLUCC 17-0321, MFLU 19-0234, MFLUCC 18-0281 and MFLUCC 17-

0370 are phylogenetically related to Rhytidhysteron neorufulum. In a BLASTn search, the ITS and 

LSU sequence of our four strains were R. neorufulum (MFLUCC 13-0216; KU377561 and 

KU377566) with 99% and 100% similarity. When comparing our strain with the type specimen of 

R. neorufulum (MFLUCC 13-0216), they are similar in morphology in having hysterothecia, and 

ellipsoidal to fusiform ascospores with 2ï3-septate. However, our strain has larger hysterothecia, 

shorter exciple (46ï94 vs 60ï160 ɛm), wider asci (154.5ï215 Ĭ 9ī16 vs 185ï220 Ĭ 9.5ī13 ɛm) 

and larger ascospores (21ï31 Ĭ 8ī12 vs 27ï34 Ĭ 6.5ī10.6 ɛm) compared to the type strain 

(Thambugala et al. 2016).  

 

Rhytidhysteron tectonae Doilom & K.D. Hyde, in Doilom et al., Fungal Divers. 82: 107ï182 

(2016)                Fig. 14 

Index Fungorum number: IF551964  

Saprobic on branches of Hevea brasiliensis. Sexual morph: Hysterothecia (395ï)700ï2055(ï

2920) × (540ï)690ï1210(ï1250) × (280ï)630ï1310(ï1330) µm (xə = 1156 × 995 × 983 µm, n = 

16), navicular, black, with tapered ends, solitary to aggregated, semi-immersed to superficial, 

carbonaceous, straight or irregularly curved, with a prominent longitudinal slit. Exciple 65ï156 ɛm, 

(xə = 89, n = 20), composed of cells of textura angularis, outer layers brown to dark brown, thick-

walled, inner layer hyaline, thin-walled. Pseudoparaphyses 1.3ï2.6 ɛm (xə = 1.99, n = 25) wide, 

hyaline, dense, septate, filiform, forming light brown to yellow epithecium above the asci and 

enclosed in a gelatinous matrix. Asci (153ï)170ï207(ī208) × 8ï13(ī15.5) ɛm (xə = 187 × 11.4 ɛm, 

n = 20), 8-spored, bitunicate, subcylindrical to cylindrical, with a pedicel, apically rounded. 

Ascospores (24ï)26ï30(ï32) × (7ï)9ï11(ï12) ɛm (xə = 28 × 9.8 ɛm, n = 45), uni-seriate, slightly 

overlapping, hyaline to pale brown or golden brown, subglobose, 1-septate when immature, 

becoming brown to dark brown, ellipsoidal to fusiform, mostly 3-septa, slightly rounded or pointed 

at both ends, constricted at the central septum, smooth-walled when immature. Asexual morph: 

Undetermined. 

Culture characteristics ï Ascospores germinating on MEA within 24 hours at room 

temperature and germ tubes produced from end or each cell of ascospores. Colonies on MEA 

circular, mycelium slightly raised, fluffy, entire, cultures white or light brown at the surface and 

dark brown to black from the center of the colony in reverse and white at the margin. 

Material examined ï Thailand, Phayao Province, Chiang Kam District, on branches of Hevea 

brasiliensis (Euphorbiaceae), 26 July 2017, C. Senwanna, RBPY53 (MFLU 21-0195), living 

culture MFLUCC 18-0281 (new host record). 

Host and distribution ï Tectona grandis - Thailand (Doilom et al. 2017), Hevea brasiliensis 

(Thailand; this study). 

GenBank numbers ï MFLUCC 18-0281: ITS = OL782138, LSU = OL782054. 

Notes ï In a BLASTn search, the closest match of the LSU and ITS sequences with 99% and 

97.62% similarity were Rhytidhysteron neorufulum (MFLUCC 13-0216), while the closest match 

of the TEF1 sequences with 95% was R. mangrovei (strain MFLUCC 18-1103). In the phylogenetic 

analysis, our strain (MFLUCC 18-0281) clusters with R. tectonae (MFLUCC 13-0710) with 95% 

ML bootstrap support (Fig. 12). The morphology of our collection (MFLU 21-0195, Fig. 14) is 

similar to R. tectonae from Tectona grandis as described by Doilom et al. (2017). We, therefore, 

name our collection as R. tectonae and this is the first report of this species on Hevea brasiliensis. 

 

Muyocopronales Mapook, Boonmee & K.D. Hyde 

Muyocopronaceae K.D. Hyde 

Muyocopronaceae was introduced by Luttrell (1951) to accommodate species having black, 

superficial, coriaceous to carbonaceous, ostiolate ascomata, without mycelium and bitunicate, 

ovoid to obclavate asci, containing subglobose to ellipsoidal, hyaline ascospores. Currently, 

Muyocopronaceae comprises Arxiella, Leptodiscella, Mycoleptodiscus, Muyocopron, 

Neocochlearomyces, Neomycoleptodiscus, Paramycoleptodiscus, Setoapiospora and 
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Pseudopalawania (Hongsanan et al. 2020a, Mapook et al. 2020). In this study, Quadrisporella is 

introduced as a new genus with its type species, Quadrisporella heveae from Thailand. This is 

based on evidence from morphology and molecular data (Figs 15, 17). In addition, a new host and 

geographical records for Muyocopron garethjonesii is reported (Figs 15, 16). 

 

 
 

Figure 14 ï Rhytidhysteron tectonae (MFLU 21-0195, new host record). aïb Ascomata on host 

surface. c Section through the ascoma. d Exciple. eïf Pseudoparaphyses. gïp Ascospores. qïs Asci. 

Scale bars: b = 1000 µm, c = 300 µm, dïf = 10 µm, gïp = 20 µm, qïs = 50 µm. 

 

Muyocopron garethjonesii Tibpromma, Karun. & K.D. Hyde, in Tibpromma et al., Mycosphere 

7(9): 1485 (2016)                             Fig. 16 

Index Fungorum number: IF552529 

Saprobe on dried twig (attached on tree) of Hevea brasiliensis. Sexual morph: Colonies dry, 

black, circular, raised to umbonate on the host surface, without a subiculum, easily removed from 

the host, clustered, gregarious, ostiolate. Ascomata (21ï)44ï65(ï89) high × 170ï405(ï480) µm 

diam. (xə = 55.4 × 322, n = 12), superficial, raised, dimidiate to conical, black, rough-walled, 

glabrous, black, with a central irregular ostiole. Peridium (12ï)14ï20(ï37) µm thick (xə = 18.8, n = 

22), thick-walled of unequal thickness, poorly developed at the base, slightly thick at the sides 

towards the apex, comprising two type cell layers; an outer layer thick-walled, composed of black, 

brittle carbonaceous cells, an inner layer comprised dark brown pseudoparenchymatous cells of 

textura angularis. Hamathecium of numerous, 2ï3 µm wide, septate, branched, broadly cellular 
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pseudoparaphyses. Asci (20ï)52ï74 (ï82) × (12ï)21ï29.5 µm (xə = 62 × 23 µm, n = 20), 8-spored, 

bitunicate, broadly cylindrical to avoid, long pedicellate, apically rounded, with an ocular chamber. 

Ascospores (13ï)15ï20.5 × 8ï11.5 µm (xə = 18 × 10 µm, n = 30), irregularly arranged, overlapping, 

ellipsoid to obovoid, hyaline, one-celled, with granular appearance, rough-walled. 

Material examined ï Thailand, Phayao Province, Chiang Kam District, on dried twig 

(attached on tree) of Hevea brasiliensis (Euphorbiaceae), 26 July 2017, C. Senwanna, RBPY60 

(MFLU 21-0192) (new host record). 

Host and distribution ï Pandanus sp. (Thailand; Tibpromma et al. 2016), Hevea brasiliensis 

(Thailand; this study). 

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

OL780523. 

Notes ï In a BLASTn search of GenBank, the closest match of the LSU sequence of RBPY60 

is Muyocopron garethjonesii (MFLU 16-2664a) with 99.88% similarity, while the closest match of 

the ITS sequence is M. laterale (ATCC: 200213) with 94.93% similarity. A comparison of the LSU 

gene region of Muyocopron garethjonesii (MFLU 16-2664a) and our collection reveals 1 base pair 

difference (1/844). Based on the multi-gene analyses, Muyocopron garethjonesii (MFLU 21-0192) 

has a close phylogenetic relationship and similar morphological characters with M. garethjonesii in 

having broadly cylindrical to avoid asci with a long pedicel and ellipsoidal ascospores (Tibpromma 

et al. 2016) (Fig. 16). However, our collection has shorter asci (20ï82 Ĭ 12ī29.5 vs 60ï120 × 

19ī35 ɛm) and ascospores (13ï20.5 Ĭ 8ī11.5 vs 9ï25 Ĭ 11ī13) than the type species. We, 

therefore, name our collection as M. garethjonesii and this is the first report on Hevea brasiliensis 

to obovoid.  

 

Quadrisporella Senwanna, Cheewangkoon & K.D. Hyde, gen. nov. 

Index Fungorum number: IF559357 

Etymology ï The generic epithet reflects the 4-spored asci  

Saprobic on Hevea brasiliensis. Sexual morph: Ascomata black, raised to umbonate on the 

host surface, without a subiculum, easily removed from the host, superficial to semi-immersed, 

solitary or scattered, carbonaceous, appearing as dark brown to black spots. Ostiole central. 

Peridium thick-walled of unequal thickness, poorly developed at the base, slightly thick at the sides 

towards the apex, comprising two type cell layers; an outer thick-walled layer, composed of black, 

brittle carbonaceous cells, an inner hyaline layer comprised pseudoparenchymatous cells of textura 

angularis. Hamathecium with cylindrical to filiform, septate, pseudoparaphyses. Asci 4-spored, 

bitunicate, cylindrical, pedicellate, straight or slightly curved, with an ocular chamber. Ascospores 

overlapping, irregularly, oblong to broadly fusiform, hyaline, 1-septate, constricted at the septum, 

guttulate, smooth-walled. Asexual morph: Undetermined.  

Type species ï Quadrisporella heveae Senwanna, Cheewangkoon & K.D. Hyde  

Notes ï In a BLASTn search, the closest match of the LSU and ITS sequences with 95.82% 

and 82.32% similarity was Setoapiospora thalilandica (MFLUCC 17-1426). The closest match of 

the TEF1 sequences with 87.96% similarity was Muyocopron laterale (FMR 13797). In the 

phylogenetic analysis, Quadrisporella heveae (MFLUCC 18-0308) is closely related to 

Setoapiospora thailandica (MFLUCC 17-1426) with 100% ML and 1 BYPP bootstrap support 

(Fig. 15). Quadrisporella shares several similarities with Setoapiospora in having superficial to 

semi-immersed, carbonaceous ascomata which appear as dark brown to black spots on the host 

surface and hyaline ascospores, However, our new genus differs by ascomata without external 

setae, 4-spored asci and oblong to broadly fusiform, hyaline ascospores which are 1-septate at the 

middle (Hyde et al. 2020a). We, therefore, introduce Quadrisporella as a new genus to 

accommodate a new species Quadrisporella heveae based on morphology and phylogenetic 

evidence. 
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Figure 15 ï RAxML tree of Muyocopronaceae based on analyses of a combined LSU, SSU, ITS 

and TEF1 sequence data. Fifty-four strains are included in the combined sequence analysis, which 

comprise 4426 characters with gaps. Tree topology of the ML analysis was similar to the BYPP. 

The best scoring RAxML tree with a final likelihood value of -23433.134290is presented. The 

matrix had 1534 distinct alignment patterns, with 50.72% of undetermined characters or gaps. 

Estimated base frequencies were as follows: A = 0.240134, C = 0.243034, G = 0.294580, T = 
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0.222252; substitution rates: AC = 1.270158, AG = 2.748820, AT = 1.647779, CG = 1.110155, CT 

= 6.389605, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.486598. Bootstrap support 

values for ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as 

ML/BYPP above the nodes. Newly generated sequences are in red bold and type species are in 

bold. Lophium mytilinum (AFTOL-ID 1609) and Mytilinidion rhenanum (CBS 135.45) are used as 

outgroup taxa. 

 

 
 

Figure 16 ï Muyocopron garethjonesii (MFLU 21-0192, new host record). a Ascomata on host 

substrate. b Section through the ascoma. c Peridium. dïh Ascospores. i Pseudoparaphyses. jïl Asci. 

Scale bars: a = 500 µm, b = 100 µm, c, iïl = 10 µm, dïh = 20 µm. 

 

Quadrisporella heveae Senwanna, Cheewangkoon & K.D. Hyde, sp. nov.        Fig. 17 

Index Fungorum number: IF559358 

Etymology ï Name reflects the host genus Hevea, from which the species was collected.  

Saprobe on dried twig (attached on tree) of Hevea brasiliensis. Sexual morph: Ascomata 

(350ï)430ï625(ï650) µm diam. × (185ï)205ï365 µm diam. (xə = 510 × 268 µm, n = 11), dry, 

black, raised to umbonate on the host surface, without a subiculum, easily removed from the host, 
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superficial to semi-immersed, solitary or scattered, carbonaceous, appearing as dark brown to black 

spots. Ostiole central. Peridium thick-walled of unequal thickness, poorly developed at the base, 

21ï29 µm thick (xə = 26, n = 7), slightly thick at the sides towards the apex, 57ï65(ï72) µm thick (xə 

= 63, n = 7), comprising two type cell layers; an outer thick-walled layer, composed of black, brittle 

carbonaceous cells, an inner hyaline layer comprised pseudoparenchymatous cells of textura 

angularis. Hamathecium comprising 1.5ï3.5 µm wide, cylindrical to filiform, septate, 

pseudoparaphyses. Asci (90ï)100ï135 (ï138) × (21ï)34ï39 µm (xə = 120.6 × 29.2 µm, n = 23), 4-

spored, bitunicate, cylindrical, pedicellate, straight or slightly curved, with an ocular chamber. 

Ascospores (32ï)36ï44(ï47) × (12ï)14ï20 µm (xə = 41.5 × 17.3 µm, n = 40), irregularly 

overlapping, oblong to broadly fusiform, hyaline, 1-septate, constricted at the septum, guttulate, 

smooth-walled. 

Material examined ï Thailand, Ranong Province, La-un District, on branch (attached on tree) 

of Hevea brasiliensis (Euphorbiaceae), 1 October 2017, C. Senwanna, RBRN01 (MFLU 21-0194, 

holotype), ex-type living culture MFLUCC 18-0308 = MFLUCC 18-0309. 

GenBank numbers ï MFLUCC 18-0308: ITS = OL782140, LSU = OL782057, TEF1 = 

OL875101, RPB2 = OL828755. 

 

 
 

Figure 17 ï Quadrisporella heveae (MFLU 21-0194, holotype). aïb Ascomata on host surface.  

c Section through the ascoma. d Peridium. e Pseudoparaphyses. f Culture on PDA for 30 days.  

gïj Asci. kïp Ascospores. Scale bars: bïc = 200 µm, dïp = 20 µm. 
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Figure 18 ï RAxML tree of Corynespora based on a combined LSU, ITS, SSU, TEF1 and RPB2 

sequence dataset. Fourteen strains are included in the combined sequence analysis, which comprise 

4458 characters with gaps. Tree topology of the ML analysis was similar to the BYPP. The best 

scoring RAxML tree with a final likelihood value of -9638.498558 is presented. The matrix had 

445 distinct alignment patterns, with 56.67% of undetermined characters or gaps. Estimated base 

frequencies were as follows: A = 0.242462, C = 0.255781, G = 0.275101, T = 0.226655; 

substitution rates: AC = 1.889016, AG = 2.161405, AT = 1.233890, CG = 1.20144, CT = 8.355785, 

GT = 1.000000; gamma distribution shape parameter Ŭ = 4.537830. Bootstrap support values for 

ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as ML/BYPP 

above the nodes. Newly generated sequences are in red bold and type species are in bold. Periconia 

digitata (CBS510.77) is used as the outgroup taxon.  

 

Pleosporales Luttrell ex M.E. Barr 

Corynesporascaceae Sivan. 

The member of Corynesporascaceae cause foliar diseases in many plants in the tropics and 

subtropics (Hyde et al. 2013, Kumar et al. 2016). Corynespora cassiicola is an important 

pathogenic with high genetic diversity that causes leaf spot, target spot and leaf fall of economic 

plants such as cotton, cucumber, rubber, soybean, tomato, worldwide (Silva et al. 2003, Cai et al. 

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

In addition to being a plant pathogen, the species can infect animal and humans as well as play a 

role as endophytes and saprobes (Déon et al. 2012a, b, 2014, Sumabat et al. 2018, Lopez et al. 

2018). Hongsanan et al. (2020a) accepted Corynespora Güssow and Corynesporasca Sivan. in 

Corynesporascaceae. 

 

Corynespora cassiicola (Berk. & M.A. Curtis) C.T. Wei, Mycol. Pap. 34: 5 (1950)               Fig. 19 

Index Fungorum number: IF296024  
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Associated with spots on leaves of Hevea basiliensis seedlings. Leaf spots subcircular to 

circular, pale brown to brown on upper surface with dark brown margin surrounded by yellowish 

halo, light brown on lower surface. Sexual morph: Undetermined. Asexual morph: Colonies effuse, 

grey to dark brown, hairy. Conidiophores solitary to small group, erect, straight, subcylindrical, 

unbranched, brown, base bulbous, 9ï15.5 µm diam. (xə = 11.5 µm, n = 15), stipe (94ï)118ï192(ï

223) × 5ï12 µm (xə = 166 × 10 µm, n = 15), 3ï7-septate. Conidiogenous cells integrated, terminal, 

proliferating percurrently. Conidia (81ï)102ï222(ï313) × (4ï)6ï10(ï13) µm (xə = 166 × 8 µm, n = 

26), cylindrical, obclavate, straight to slightly curved with a rounded apex and base truncate, 3ï12-

pseudoseptate, pale brown, hilum darkened, thickened, 2ï6 µm wide. 

 

 
 

Figure 19 ï Corynespora cassiicola (MFLU 19-0249). aïb Leaf spots on seedling. cïe Close-up of 

lesion. fïg Germinated spores. hïi Conidiophores. j Conidia. Scale bars: cïd = 500 µm, e = 100 

µm. fïg = 50 µm. 
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Culture characteristics ï Conidia germinating on MEA within 24 hours at room temperature 

and germ tubes produced from one or both ends. Colonies on MEA circular, mycelium slightly 

raised, entire, cultures greyish white at the surface and white at the margin and light brown from 

the centre of the colony in reverse and creamy-white at the margin. 

Material examined ï Thailand, Phayao Province, Muang, leaf spots on seedling leaves of 

Hevea brasiliensis (Euphorbiaceae), 3 January 2017, C. Senwanna, RBPY23 (MFLU 19-0249), 

living culture MFLUCC 17-0342. 

Host and distribution ï Wide host range, widely distributed in tropical and subtropical 

regions. 

GenBank numbers ï MFLUCC 17-0342: ITS = OL782141, LSU = OL782058, SSU = 

OL780524, RPB2 = OL828752. 

Notes ï In Para rubber Corynespora cassiicola causes Corynespora leaf fall (CLF) disease, 

which affects rubber production in Asia and Africa and Latin America (Manju et al. 2001, Déon et 

al. 2014, Florence & Fashoranti 2018, Lopez et al. 2018). In this study, our strain MFLUCC 17-

0342 grouped with C. cassiicola with 87% ML and 1 BYPP bootstrap support (Fig. 18). When 

comparing our strain with the description of Wei (1950), they are similar in morphology. We, 

therefore, name our collection as C. cassiicola. 

 

Didymosphaeriaceae Munk 

Currently, 32 genera are accepted in Didymosphaeriaceae (Hongsanan et al. 2020a). The 

family are saprobes, endophytes and pathogens on various substrates in terrestrial and aquatic 

habitats (Hyde et al. 2013, Ariyawansa et al. 2014, Hongsanan et al. 2020a). In the present study, 

new host records of Montagnula thailandica and Pseudopithomyces palmicola from Para rubber are 

reported. 

 

Montagnula thailandica Mapook & K.D. Hyde, in Mapook et al., Fungal Divers. 101: 35 (2020)  

                Fig. 21 

Index Fungorum number: IF557299  

Saprobic on dried twigs of Hevea brasiliensis. Sexual morph: Ascomata 160ï350 µm high × 

130ï330 µm diam., solitary, scattered to clustered, immersed to semi-immersed, visible as slightly 

raised, ostiole central. Peridium 18ï27 µm wide, slightly thin at the base, composed of thick-

walled, dark brown to black cells of textura angularis. Pseudoparaphyses 1.5ï2.5 ɛm wide (xə = 

2.07, n = 35), hyaline, dense, filiform. Asci (63ï)69ï90(ī94) × 10ï13(ī14) ɛm (xə = 79 × 12.2 ɛm, 

n = 25), 8-spored, bitunicate, fissitunicate, clavate, long pedicellate, apically rounded, sometimes 

without a distinct ocular chamber. Ascospores (12ï)14ï16(ī17.5) × 4.5ï7 ɛm (xə = 15.5 × 5.5 ɛm, n 

= 40), overlapping 1ï2-seriate, initially hyaline to pale brown, becoming brown to dark brown at 

maturity, ellipsoidal to fusiform, slightly rounded or pointed at both ends, 1-septate, constricted at 

the septa, smooth-walled, with guttules. Asexual morph: Undetermined. 

Culture characteristics ï Ascospores germinating on MEA within 24 hours at room 

temperature and germ tubes produced from end of ascospores. Colonies on MEA irregular, 

mycelium slightly raised, cultures dark brown to black from the centre of the colony and white at 

the margin. 

Material examined ï Thailand, Phayao Province, Muang District, on dried twigs of Hevea 

brasiliensis (Euphorbiaceae), 2 March 2017, C. Senwanna, RBPY45 (MFLU 21-0191), living 

culture MFLUCC 17-0363 (new host record). 

Host and distribution ï Chromolaena odorata (Thailand; Mapook et al. 2020), Hevea 

brasiliensis (Thailand; this study), dead stems of undetermined hosts (Thailand; Boonmee et al. 

2021). 

GenBank numbers ï MFLUCC 17-0363: ITS = OL782142, LSU = OL782059, SSU = 

OL780525, TEF1 = OL875102, RPB2 = OL828754. 

Notes ï In a BLASTn search, the closest match of the ITS, SSU and TEF1 sequences of the 

strain with 100%, 99.81% and 99.43% similarity, respectively, was Montagnula thailandica 
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(MFLUCC 17-1508), while the closest match to the LSU sequences with 100% similarity, was M. 

chromolaenicola (MFLUCC 17-1469). Montagnula species are saprobic in terrestrial habitats and 

characterized by globose to subglobose, immersed ascomata, claviform asci, fusoid or ellipsoid, 

phragmosporous or muriform ascospores (Barr 1990, Ariyawansa et al. 2014). In the present 

phylogenetic analysis, MFLUCC 17-0363 clustered with M. thailandica (MFLUCC 17-1508) (Fig. 

20). The morphology of our strain is similar to M. thailandica described by Mapook et al. (2020). 

We, therefore, name our collection as M. thailandica which is a new host record for Hevea 

brasiliensis in Thailand. 

 

 
 

Figure 20 ï RAxML tree of Montagnula based on a combined LSU, ITS, SSU and TEF1 sequence 

dataset. Twenty-one strains are included in the combined sequence analysis, which comprise 2802 

characters with gaps. Tree topology of the ML analysis was similar to the BYPP. The best scoring 

RAxML tree with a final likelihood value of -12629.744665 is presented. The matrix had 924 

distinct alignment patterns, with 34.10% of undetermined characters or gaps. Estimated base 

frequencies were as follows: A = 0.244441, C = 0.248269, G = 0.272059, T = 0.235231; 

substitution rates: AC = 1.311889, AG = 2.257389, AT = 1.482806, CG = 1.080343, CT = 

5.534655, GT = 1.000000; gamma distribution shape parameter Ŭ = 0.725183. Bootstrap support 

values for ML equal to or greater than 60% and BYPP equal to or greater than 0.90 are defined as 
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ML/BYPP above the nodes. Newly generated sequences are in red bold and type species are in 

bold. Pleospora herbarum (IT 956) is used as the outgroup taxon. 

 

 
 

Figure 21 ï Montagnula thailandica (MFLU 21-0191, new host record). a Habit of ascomata on 

substrate. b Vertical section through the ascoma. c Peridium. d. Pseudoparaphyses. eïh Asci. iïn 

Ascospores. o Germinated spores. Scale bars: a = 200 µm, b = 100 µm, c, d, iïo = 10 µm, fïh = 30 

µm. 


