
Results

Insight into the systematics of microfungi 
colonizing Dodonaea viscosa in Honghe

Abstract
Members of Dodonaea are broadly distributed across subtropical and tropical areas of southwest and southern China. This host provides multiple substrates that can be richly colonized by numerous undescribed

fungal species. There is a severe lack of microfungal studies on Dodonaea in China, and consequently, the diversity, phylogeny and taxonomy of these microorganisms are all largely unknown. This paper presents

two new genera and four new species in three orders of Dothideomycetes gathered from dead twigs of Dodonaea viscosa in Honghe, China. All new collections were made within a selected area in Honghe from a

single Dodonaea sp. This suggests high fungal diversity in the region and the existence of numerous species awaiting discovery. Multiple gene sequences (non-translated loci and protein-coding regions) were

analysed with maximum likelihood and Bayesian analyses. Results from the phylogenetic analyses supported placing Haniomyces dodonaeae gen. et sp. in the Teratosphaeriaceae family. Analysis of Rhytidhysteron

sequences resulted in Rhytidhysteron hongheense sp. nov., while analysed Lophiostomataceae sequences revealed Lophiomurispora hongheensis gen. et sp. nov. Finally, phylogeny based on a combined dataset

of pyrenochaeta-like sequences demonstrates strong statistical support for placing Quixadomyces hongheensis sp. nov. in Parapyrenochaetaceae. Morphological and updated phylogenetic circumscriptions of the

new discoveries are also discussed
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Introduction
Fungi are cosmopolitan, featuring a broad geographic distribution and high level of diversity compared to

plants and other organisms. Yunnan Province, China, as part of the GMS, is home to an extremely wide

variety of ecosystems. Mycologists working in Yunnan have recently focused their attention on abundant

“less-researched habitats” for fungal occurrences, including caves, forests, grasslands, lakes, karst

landscapes and mountains; accordingly, there is a rich body of literature documenting novel discoveries

across the region. Among publications documenting fungal encounters across Yunnan Province,

ascomycetes are critically neglected when compared to the amount of research on basidiomycetes.

Regrettably, studies on microfungi in Honghe are virtually non-existent.

This study is a part in a series comprising an exhaustive taxonomic effort to document the microfungi of

Yunnan Province. In this study, we collected fresh fungal specimens from dead woody twigs of Dodonaea

species at the Centre for Mountain Futures (CMF), an applied research centre jointly managed by World

Agroforestry (ICRAF) and the Kunming Institute of Botany, Chinese Academy of Sciences (CAS), in Honghe

County of the Honghe Hani and Yi Autonomous Prefecture. Using morphology and multi-gene phylogenetic

evidence retrieved from the gathered ascomycetes, we characterized two new genera and four new species

in the orders Capnodiales, Hysteriales and Pleosporales from dead twigs of Dodonaea viscosa in Honghe.

Dodonaea viscosa is a perennial evergreen woody shrub belonging to the family Sapindaceae. It is

drought- and pollution-resistant as well as capable of growing on poor soils and rocky sites. The plant can

also easily inhabit open areas and secondary forests. Dodonaea viscosa is effective at performing sand

dune fixation and controlling coastal erosion since its roots function as excellent soil binders. It can also be

used to reclaim marshes. It is also grown as an ornamental plant owing to its shiny foliage and pink–red

winged fruit. Moreover, it is a well-known topic in environmental impact studies to determine the growth and

yield of crops based on the presence of D. viscosa as well as study its capacity to increase resilience to

pollution and drought.

Discussion
Nearly a century’s worth of taxonomic investigation into Dodonaea viscosa has yielded only 58 fungal

records. These are mainly reported as saprobes or pathogens, but very few of these taxa are

confirmed by both morphological and phylogenetic evidence. Many of these published records lack

illustrations, descriptions or DNA sequence data, resulting in unclear taxonomic relationships. Even

though Dodonaea viscosa is widely distributed across southwest and southern China, e.g., Fujian,

Guangdong, Guangxi, Hainan, Sichuan and Yunnan, there is only one report for the fungus

Pseudocercospora mitteriana on this host from China. Previous taxonomic studies have suggested

that increased collections might lead to the discovery of many new fungal species, and we, too,

believe that Dodonaea is likely teeming with fungal diversity. More Dodonaea collections across

different geographic regions are urgently needed, along with accompanying work in culture isolation,

morphological description, DNA sequence analyses, phylogenetic relationship investigation, and

accurate identification and classification. This study provides a case study for Dodonaea viscosa as a

worthwhile host for the further study of microfungal associations and hints that it may potentially host

numerous unknown fungal species.

0.1

Camarosporula persooniae CPC 3350

Acidomyces acidophilus CBS 335.97

Elasticomyces elasticus CCFEE 5313

Readeriella menaiensis CPC 14447

Penidiellomyces drakensbergensis CPC 19778

Simplicidiella nigra CBMAI 1939

Eupenidiella venezuelensis CBS 106.75

Euteratosphaeria verrucosiafricana CPC 11167

Capnobotryella renispora CBS 215.90

Lapidomyces hispanicus TRN126

Araucasphaeria foliorum CPC 33084

Piedraia quintanilhae CBS 327.63

Teratosphaeria destructans CPC 1368

Caatingomyces brasiliensis URM 7917

Suberoteratosphaeria xenosuberosa CPC 13093

Teratosphaeriaceae sp. CPC 13680

Austrostigmidium mastodiae MA 18215

Xanthoriicola physciae CR20

Acidomyces acidophilus CBS 272.74

Stenella araguata FMC 245

Bryochiton monascus CBS 126284

Teratosphaeria aurantia MUCC 668

Baudoinia antilliensis UAMH 10810

Pseudoteratosphaeria flexuosa CPC 1109

Piedraia hortae var. hortae CBS 480.64

Teratosphaericola pseudoafricana CPC 1230

Teratosphaeria mareebensis CPC 17272

Parateratosphaeria marasasii CBS 122899

Hyweljonesia indica NFCCI 4146

Baudoinia compniacensis UAMH 10808

Neocatenulostroma microsporum CPC 1960

Acrodontium pigmentosum CBS 111111

Xenophacidiella pseudocatenata CPC 18472

Teratosphaeriopsis pseudoafricana CPC 1261

Haniomyces dodonaeae KUMCC 20-0220

Devriesia strelitziae X1037

Friedmanniomyces endolithicus CCFEE 5283

Batcheloromyces alistairii CPC 12730

Caatingomyces brasiliensis URM 7916

Neophaeothecoidea proteae CPC 2831

Incertomyces perditus CCFEE 5385

Parateratosphaeria stirlingiae CPC 29252

Teratosphaeria pseudocryptica CPC 11267

Teratosphaeriaceae sp. CCFEE 5569

Xenopenidiella inflata CBMAI 1945

Meristemomyces frigidum CCFEE 5457

Parapenidiella pseudo tasmaniensis CPC 12400

Teratosphaeria blakelyi CPC 12837

Acidiella bohemica CBS 132720

Xenoteratosphaeria jonkershoekensis CBS 122897

Piedraia hortae var. paraguayensis CBS 276.32

Microcyclospora pomicola CBS 126141

Neocatenulostroma abietis CBS 110038

Microcyclospora pomicola CPC 16173

Pseudotaeniolina globosa CBS 109889 

Hispidoconidioma alpina UAMH 11010

Recurvomyces mirabilis CCFEE 5264

Readeriella angustia CPC 13608

Xanthoriicola physciae CR22

Pseudoteratosphaeria flexuosa CPC 673

Baudoinia caledoniensis UAMH 10761

Recurvomyces mirabilis CCFEE 5475

Penidiellopsis ramosus CBMAI 1937

Constantinomyces minimus CBS 118766

Parateratosphaeria persoonii CBS 122895

Hortaea thailandica CPC 16651

Penidiellopsis radicularis CBS 131976

Monticola elongata CCFEE 5492

Elasticomyces elasticus CCFEE 5474

Penidiellomyces aggregatus CBS 128772

Neotrimmatostroma excentricum CPC 13092

Austroafricana associata CPC 13119

Hyweljonesia queenslandica BRIP 61322b

Devriesia agapanthi CPC 19833

Austrostigmidium mastodiae MA 18213

Acrodontium crateriforme CPC 11509

Austroafricana parva CMW 10189

Capnobotryella renispora CBS 214.90

Parapenidiella tasmaniensis CPC 1555

Batcheloromyces leucadendri CPC 1838

Apenidiella strumelloidea CBS 114484

Xenopenidiella tarda CBMAI 1940

Staninwardia suttonii CPC 13055

Queenslandipenidiella kurandae CPC 13333

Batcheloromyces sedgefieldii CPC 3026

Phaeothecoidea Intermedia CPC 13711 

Teratosphaeria fimbriata CPC 13324

Teratoramularia rumicicola CBS 141106

Catenulostroma hermanusense CPC 18276

Austroafricana sp. CPC 4313

Haniomyces dodonaeae KUMCC 20-0221

Myrtapenidiella corymbia CPC 14640

Oleoguttula mirabilis CCFEE 5522

Meristemomyces frigidum CCFEE 5507

Bryochiton monascus M218

Teratosphaeria gauchensis CMW 17331

Xenoconiothyrium catenata CMW 22113

Readeriella deanei CPC 12715

Readeriella dimorphospora CPC 12636

Catenulostroma protearum CPC 15370

Penidiella columbiana CBS 486.80

Phaeothecoidea Minutispora CPC 13710

Teratoramularia infinita CBS 141104

Suberoteratosphaeria pseudosuberosa CPC 12085

Teratosphaericola pseudoafricana CPC 1231

Incertomyces vagans CCFEE 5393

100/1.00

100/1.00

61/0.99

100/1.00
100/1.00

82/1.00

100/1.00

85/0.98

97/1.00

100/1.00

94/1.00

99/1.00

100/1.00

63/--

100/1.00

77/0.99

100/1.00

96/1.00

96/1.00

80/0.96

100/1.00

100/1.00

100/1.00

89/1.00

100/1.00

87/1.00

100/1.00

99/1.00

100/1.00

97/1.00

86/1.00

81/1.00
100/1.00

100/1.00

80/1.00

100/1.00

99/0.98

100/1.00

96/1.00

78/0.99

91/1.00

99/1.00

65/--

73/1.00

66/1.00

61/1.00

81/0.99

100/1.00

95/0.96

60/--

60/1.00

75/1.00

100/1.00

94/1.00

100/1.00

97/1.00

100/1.00

100/1.00

100/1.00

66/0.98

100/1.00

100/1.00

--/1.00

--/1.00

0.02

Rhytidhysteron rufulum EB 0382

Rhytidhysteron ‘erioi’ MFLU 16-0584

Gloniopsis calami MFLUCC 15-0739

Rhytidhysteron magnoliae MFLUCC 18-0719

Rhytidhysteron neorufulum MFLUCC 12-0528

Rhytidhysteron neorufulum MFLUCC 12-0569

Rhytidhysteron neorufulum GKM 361A

Rhytidhysteron bruguierae MFLUCC 17-1502

Rhytidhysteron bruguierae MFLUCC 18-0398

Rhytidhysteron thailandicum MFLUCC 13-0051

Rhytidhysteron rufulum MFLUCC 14-0577

Rhytidhysteron chromolaenae MFLUCC 17-1516

Rhytidhysteron hysterinum EB 0351

Rhytidhysteron hongheense HKAS112349

Rhytidhysteron bruguierae MFLUCC 17-1511

Rhytidhysteron neorufulum MFLUCC 12-0011

Gloniopsis calami MFLUCC 10-0927

Rhytidhysteron rufulum MFLUCC 12-0013

Rhytidhysteron hongheense KUMCC 20-0222

Rhytidhysteron camporesii KUN-HKAS 104277

Rhytidhysteron bruguierae MFLUCC 17-1515

Rhytidhysteron tectonae MFLUCC 13-0710

Rhytidhysteron rufulum EB 0383

Rhytidhysteron hysterinum CBS 316.71

Rhytidhysteron neorufulum CBS 306.38

Rhytidhysteron neorufulum HUEFS 192194

Rhytidhysteron mangrovei MFLUCC 18-1113

Rhytidhysteron hongheense HKAS112348

Rhytidhysteron neorufulum MFLUCC 13-0216

Rhytidhysteron thailandicum MFLUCC 14-0503

Rhytidhysteron opuntiae GKM 1190

Rhytidhysteron rufulum EB 0384

Rhytidhysteron thailandicum MFLUCC 12-0530

Rhytidhysteron neorufulum MFLUCC 12-0567

100

100/1.00

98/--

62/--

81/--

87/--

98/1.00

100/1.00

98/0.99

100/1.00

100/1.00

99/1.00

84/1.00

100/1.00

98/--

65/--

100/1.00

100/1.00

71/--

100/1.00

92/1.00

100/1.00

74/--

81/1.00

L
o

p
h

io
s
to

m
a

ta
c
e
a

e

0.04

Platystomum actinidiae KT 521

Kiskunsagia ubrizsyi CBS 145502

Lentistoma bipolare HKUCC 10110

Pseudolophiostoma obtusisporum KT 3119

Paucispora kunmingense MFLUCC 17-0932

Angustimassarina quercicola MFLUCC 14-0506

Alpestrisphaeria monodictyoides V0216

Flabellascoma fusiforme MFLUCC 18-1584

Sigarispora caudata KT 530

Pseudoplatystomum scabridisporum BCC 22836

Sigarispora caulium MAFF 239450

Phaeoseptum manglicola NFCCI-4666

Dimorphiopsis brachystegiae CPC 22679

Pseudocapulatispora longiappendiculata MFLUCC 17-1457

Lophiostoma multiseptatum JCM 17668

Teichospora rubriostiolata TR 7

Lophiopoacea winteri KT 740

Pseudocapulatispora longiappendiculata MFLUCC 17-1452

Neovaginatispora fuckelii KT 634

Platystomum rosae MFLU 15-2569

Leptoparies palmarum KT 1653

Sigarispora rosicola MFLU 15-1888

Platystomum crataegi MFLUCC 14-0925

Neotrematosphaeria biappendiculata KT 1124

Teichospora trabicola C134

Capulatispora sagittiformis KT 1934

Guttulispora crataegi MFLUCC 14-0993

Angustimassarina acerina MFLUCC 14-0505

Lophiomurispora hongheensis KUMCC 20-0216

Neovaginatispora clematidis MFLUCC 17-2149

Forliomyces uniseptata MFLUCC 15-0765

Angustimassarina rosarum MFLUCC 17-2155

Crassiclypeus aquaticus KH 185

Lentistoma bipolare HKUCC 8277

Kiskunsagia ubrizsyi REF118

Vaginatispora nypae MFLUCC 18-1543

Westerdykella ornata CBS 379.55

Sigarispora caulium JCM 17669

Flabellascoma cycadicola KT 2034

Phaeoseptum terricola MFLUCC 10-0102 

Lophiomurispora hongheensis KUMCC 20-0223

Lophiohelichrysum helichrysi MFLUCC 15-0701

Hysterium angustatum MFLUCC 16-0623

Paucispora quadrispora KT 843

Lophiopoacea paramacrostoma MFLUCC 11-0463

Alpestrisphaeria terricola SC-12

Sigarispora caryophyllacearum MFLUCC 17-0749

Coelodictyosporium pseudodictyosporium MFLUCC 13-0451

Lophiomurispora hongheensis KUMCC 20-0219

Sigarispora arundinis KT 651

Sigarispora ononidis MFLUCC 15-2667

Pseudolophiostoma tropicum KH 352

Paucispora quadrispora KH 448

Vaginatispora amygdali KT 2248

Lophiostoma rosae TASM 6115

Vaginatispora scabrispora KT 2443

Crassiclypeus aquaticus KH 104

Crassiclypeus aquaticus KT 970

Pseudolophiostoma tropicum KT 3134

Pseudoplatystomum scabridisporum BCC 22835

Alfoldia vorosii CBS 145501

Alpestrisphaeria jonesii GAAZ-54-1

Paucispora versicolor KH 110

Biappendiculispora japonica KT 686-1

Pseudolophiostoma obtusisporum KT 2838

Lophiostoma crenatum CBS 629.86

Lentistoma bipolare KT 3056

Sparticola junci MFLUCC 15-0030

Neopaucispora rosaecae MFLUCC 17-0807

Teichospora thailandica MFLUCC 17-2093

Phaeoseptum hydei MFLUCC 17-0801

Flabellascoma minimum KT 2013

Sigarispora thymi MFLU 15-2131

Vaginatispora armatispora MFLUCC 18-0247

Lophiopoacea winteri KT 764

Sigarispora caudata MAFF 239453

Alpestrisphaeria jonesii GAAZ-54-2

Flabellascoma aquaticum KUMCC 15-0258

Kiskunsagia ubrizsyi REF122

Lentistoma bipolare KT 2415

Biappendiculispora japonica KT 573

Kiskunsagia ubrizsyi REF120

Pseudopaucispora brunneospora KH 227

Lophiomurispora hongheensis KUMCC 20-0224

Vaginatispora appendiculata MFLUCC 16-0314

Lophiostoma semiliberum KT 828

Coelodictyosporium rosarum MFLUCC 17-0776

Amorocoelophoma cassiae MFLUCC 17-2283

Neovaginatispora fuckelii CBS 101952

Pseudolophiostoma cornisporum KH 322

Lophiomurispora hongheensis KUMCC 20-0217

Lentistoma bipolare HKUCC 10069

Lophiostoma macrostomum KT 635

Platystomum rosae MFLUCC 15-0633 

Platystomum salicicola MFLUCC 15-0632

Neotrematosphaeria biappendiculata KT 975

Crassiclypeus aquaticus KH 91

Parapaucispora pseudoarmatispora KT 2237

Lophiostoma multiseptatum MAFF 239451

Ramusculicola clematidis MFLUCC 17-2146

Teichospora mariae C136

Flabellascoma minimum KT 2040

Desertiserpentica hydei SQUCC 15092

Gloniopsis praelonga CBS 112415

Guttulispora crataegi MFLUCC 13-0442

Neovaginatispora fuckelii KH 161

100/1.00

100/1.00

86/0.99

89/1.00

92/1.00

84/1.00

92/--

99/1.00

100/1.00

100/1.00

100/1.00

69/0.99

79/1.00

66/0.96

66/--

98/1.00

64/--

62/--

100/1.00

93/1.00

100/1.00

92/1.00

100/1.00

100/1.00

83/1.00

94/1.00

76/1.00

100/1.00

76/1.00

100/1.00

100/1.00

98/1.00

98/1.00

100/1.00

72/1.00

93/1.00

100/1.00

100/1.00

100/1.00

79/--

100/1.00

100/1.00

98/1.00

100/1.00

78/0.99

99/1.00

100/1.00

75/1.00

100/1.00

100/1.00

83/0.99

100/1.00

100/1.00

100/1.00

100/1.00

71/1.00

100/1.00

77/0.99

100/1.00

89/1.00

92/1.00

98/1.00

69/0.95

93/1.00

77/--

100/1.00

100/1.00

100/1.00

100/1.00

100/1.00

100/1.00

86/1.00

100/1.00

99/1.00

100/1.00

99/1.00

73/1.00

62/--

100/1.00

100/1.00

92/--

100/1.00

--/0.95

x2

Amorosiaceae

Sporormiaceae

Teichosporaceae

Phaeoseptaceae

Outgroup (Hysteriales)

Parapyrenochaetaceae

Camarosporidiellaceae

Coniothyriaceae

Neophaeosphaeriaceae

Leptosphaeriaceae

Pseudopyrenochaetaceae

Neopyrenochaetaceae

Cucurbitariaceae

Pyrenochaetopsidaceae

Massarinaceae (Outgroup)

Incertae sedis

0.06

Neopyrenochaeta cercidis MFLU 18-2089

Pyrenochaeta nobilis CBS 407.76 

Pyrenochaeta sp. DTO 305-C6

Neocucurbitaria ribicola CBS 142394

Staurosphaeria lycii MFLUCC 17-0211

Neopyrenochaeta telephoni CBS 139022

Neopyrenochaeta fragariae CBS 101634

Camarosporidiella caraganicola MFLUCC 17-0726

Leptosphaeria doliolum CBS 505.75

Parapyrenochaeta acaciae CPC 25527

Massarina eburnea CBS 473.64

Neophaeosphaeria agaves CBS 136429

Pyrenochaetopsis globosa CBS 143034

Quixadomyces hongheensis HKAS112347

Neopyrenochaeta acicola CBS 812.95

Neophaeosphaeria filamentosa CBS 102202

Pyrenochaetopsis paucisetosa CBS 142460

Parapyrenochaeta protearum CBS 131315 

Astragalicola vasilyevae MFLUCC 17-0832

Neophaeosphaeria phragmiticola KUMCC 16-0216

Staurosphaeria lycii MFLUCC 17-0210

Neopyrenochaeta inflorescentiae CBS 119222

Massarina cisti CBS 266.62

Xenopyrenochaetopsis pratorum CBS 445.81 

Pyrenochaeta pinicola CBS 137997

Quixadomyces cearensis HUEFS 238438

Camarosporidiella eufemiana MFLUCC 17-0207

Seltsamia ulmi CBS 143002

Pyrenochaetopsis setosissima CBS 119739

Leptosphaeria conoidea CBS 616.75

Neopyrenochaeta maesuayensis MFLUCC 14-0043

Quixadomyces hongheensis HKAS112346

Neoleptosphaeria jonesii MFLUCC 16-1442

Pseudopyrenochaeta terrestris CBS 282.72

Quixadomyces hongheensis KUMCC 20-0215

Pseudopyrenochaeta lycopersici CBS 306.65

Pyrenochaetopsis botulispora CBS 142458

100/1.00

100/1.00

100/1.00

99/1.00

93/--

100/1.00

100/1.00

100/1.00

93/--

97/1.00

100/1.00

99/1.00

100/1.00

91/1.00

69/--

60/--

82/1.00

100/1.00

100/1.00

99/1.00

61/--

100/1.00

100/1.00

84/1.00

94/1.00

100/1.00

100/1.00

98/1.00

100/1.00

Figure 1. RAxML tree based on a combined dataset of partial LSU, ITS, rpb2, act,

cal and tef1 DNA sequence analysis in Teratosphaeriaceae

Figure 2. Haniomyces dodonaeae. (a,b) ascomata on Dodonaea

viscosa; (c,d) vertical section of ascoma; (e) periphyses; (f) peridium;

(g) pseudoparaphyses; (h–j) asci; (k–p) ascospores (p in Indian Ink);

(q,r) colony on PDA (r from the bottom); (s) squashed pycnidia which

were produced on PDA; (t) pycnidia wall; (u–w) conidia. Scale bars,

(c,d) 100 µm; (e,h–j,t,u) 20 µm; (f,k–p,v,w) 10 µm; (s) 200 µm.

Figure 7. RAxML tree based on a combined dataset of partial LSU, SSU, ITS,

rpb2, tef1 and btub DNA sequence analysis in Pleosporineae.

Figure 8. Quixadomyces hongheensis. (a,b) colony on PDA (b from

the bottom); (c) pycnidia on PDA; (d) mycelia; (e) squashed

pycnidia; (f) pycnidia wall; (g) paraphyses; (h,i) conidiophore; (j)

conidia. Scale bars, (d,f,g) 10 µm; (e) 200 µm; (h–j) 5 µm

Figure 3 . RAxML tree based on a combined dataset of partial SSU, LSU, ITS

and tef1 DNA sequence analysis in Rhytidhysteron

Figure 5. RAxML tree based on a combined dataset of partial SSU, LSU, ITS,

tef1 and rpb2 DNA sequence analysis in Lophiostomataceae

Figure 4. Rhytidhysteron hongheensis. (a,b) Appearance of hysterothecia on

Dodonaea viscosa; (c,d) horizontal section of hysteriothecium; (e) vertical

section of hysteriothecium; (f) cells of peridium; (g,h) pseudoparaphyses; (i,j)

asci; (k–p) ascospores; (q,r) colony on PDA (r from the bottom). Scale bars,

(d,e) 200 µm; (f,i,j) 50 µm; (g,h,k–p) 10 µm.

Figure 6. Lophiomurispora hongheensis. (a–c) Ascomata on Dodonaea viscosa;

(d) cross section of ascomata; (e) vertical section of ascoma; (f) closeup of

ostiole; (g,h) peridium; (i) pseudoparaphyses; (j–l) asci; (m–s) ascospores (s in

Indian Ink); Scale bars, (e) 100 µm; (f–h,j–l) 20 µm; (i,m–s) 10 µm
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