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Abstract 

The plant family, Juglandaceae comprises economically important tree species that are 

extensively cultivated worldwide, with the Juglans and Carya genera representing the largest areas 

of cultivation. Fungi associated with Juglandaceae plants are diverse and widespread, with about 200 

walnut-related species identified in China based on around 120 fragmented references. To date, there 

have been few systematic studies conducted on walnut fungi in China. In this study, diseased 

branches, leaves, fruits, and litter showing symptoms of infection were collected to conduct an in-

depth investigation of Ascomycota fungi associated with walnuts in Sichuan, southwestern China. 

The fungi were identified through morphological analysis and multi-gene phylogenetic methods, 

revealing one phylum, four classes, 14 orders, 26 families, 42 genera, and 90 species among our 

newly collected specimens. This paper describes one new genus, Neomelanconis (Gnomoniaceae, 

Diaporthales), and 25 new species, including Alternaria ganziense, Aurantiascoma juglandis, 

Botryosphaeria gaoxianense, B. neijiangense, B. yibinense, Colletotrichum beichuanense, Co. 

shehongense, Cladosporium rugae, Dothiorella pugeense, Diaporthe mianyangense, Juglanconis 

magnatum, J. mucosporium, Kirschsteiniothelia yantingense, Lasiodiplodia chongzhouense, L. 

juglans, Nectria fusiformispora, Neomelanconis juglandis, Neofusicoccum juglans, Neof. 

wenchuanense, Ophiognomonia pseudopterocaryae, Paraeutypella neijiangense, Periconia 

yantingense, Scopulariopsis pseudobrevicaulis, Sphaerulina curvecylindrospora, and Trichothecium 

downum. In addition, 37 new host records and 35 new geographical records were documented. 

Morphologically similar species and phylogenetically related taxa are compared and discussed, with 

detailed descriptions and illustrations provided for each species. This study did not perform 

pathogenicity tests on all species, and potential pathogens were identified mainly based on field 

symptoms and existing literature on their pathogenicity, with future experiments planned to 

systematically assess these species in accordance with Koch's postulates. This study further 

highlights the fungal diversity associated with walnut plants, uncovering numerous previously 

unknown species. 
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The new fungal collections in this study are organized according to the classification 

framework of Ascomycota (Wijayawardene et al. 2022), with updates incorporated from recent 

relevant publications. 
 

Ascomycota Caval. -Sm. 

Dothideomycetes sensu O.E. Erikss. & Winka 

Botryosphaeriales C.L. Schoch, Crous & Shoemaker 

Botryosphaeriaceae Theiss. & P. Syd. 
 

Botryosphaeria Ces. & De Not. 

1. Botryosphaeria dothidea (Moug.) Ces. & De, recollected in China 

2. Botryosphaeria gaoxianense F.H. Wang & C.L. Yang, sp. nov. 

3. Botryosphaeria neijiangense F.H. Wang & C.L. Yang, sp. nov. 

4. Botryosphaeria wangensis G.Q. Li & S.F. Chen, new host and geographical record 

5. Botryosphaeria yibinense F.H. Wang & C.L. Yang, sp. nov. 

 

Dothiorella Sacc. 

6. Dothiorella pugeense F.H. Wang & C.L. Yang, sp. nov. 

Lasiodiplodia Ellis & Everh. 

7. Lasiodiplodia chongzhouense F.H. Wang & C.L. Yang, sp. nov. 

8. Lasiodiplodia juglans F.H. Wang & C.L. Yang, sp. nov. 

9. Lasiodiplodia pseudotheobromae A.J.L. Phillips, A. Alves & Crous, recollected in China 

10. Lasiodiplodia theobromae (Pat.) Grif. & Maubl. recollected in China 
 

Neofusicoccum Crous, Slippers & A.J.L. Phillips 

11. Neofusicoccum juglans F.H. Wang & C.L. Yang, sp. nov. 

12. Neofusicoccum parvum (Pennycook & Samuels) Crous, Slippers & A.J.L. Phillips. 

recollected in China 

13. Neofusicoccum sichuanense X.L. Xu & C.L. Yang, recollected in China 

14. Neofusicoccum wenchuanense F.H. Wang & C.L. Yang, sp. nov. 

 

Cladosporiales Abdollahz. & Crous. 

Cladosporiaceae Chalm. & R.G. Archibald 

Cladosporium Link 

15. Cladosporium cladosporioides (Fresen.) G.A. de Vries, recollected in China 

16. Cladosporium rugae F.H. Wang & C.L. Yang, sp. nov. 

 

Hysteriales Lindau 

Hysteriaceae Chevall. 

Rhytidhysteron Speg. 

17. Rhytidhysteron rufulum (Spreng.) Speg., new host record. 

18. Rhytidhysteron sichuanense X.L. Xu & C.L. Yang, new host record 

19. Rhytidhysteron subrufulum X.L. Xu & C.L. Yang, new host record 

 

Kirschsteiniotheliales Hern. -Restr., R.F. Castañeda, Gené & Crous 

Kirschsteiniotheliaceae Boonmee & K.D. Hyde 

Kirschsteiniothelia D. Hawksw 

20. Kirschsteiniothelia yantingense F.H. Wang & C.L. Yang, sp. nov. 

 

Mycosphaerellales (Nannf.) P.F. Cannon 

Mycosphaerellaceae Lindau 

Cercospora Fresen. ex Fuckel 
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21. Cercospora nicotianae Ellis & Everh, new host record 

Ragnhildiana Solheim 

22. Ragnhildiana diffusa (Heald & F.A. Wolf) Videira & Crous, recollected in China 

Sphaerulina Sacc 

23. Sphaerulina curvecylindrospora F.H. Wang & C.L. Yang, sp. nov. 

24. Sphaerulina juglandina X.L. Xu & C.L. Yang, recollected in China 

 

Pleosporales Luttr. ex M.E. Barr 

Bambusicolaceae D.Q. Dai & K.D. Hyde 

Palmiascoma Phook. & K.D. Hyde 

25. Palmiascoma qujingense Monkai & Phookamsak, recollected in China 

 

Macrodiplodiopsidaceae Voglmayr, Jaklitsch & Crous 

Pseudochaetosphaeronema Punith 

26. Pseudochaetosphaeronema kunmingense D.P. Wei, Wanas. & K.D. Hyde, new host and 

geographical record 

 

Massarinaceae Munk 

Helminthosporium Link 

27. Helminthosporium juglandinum Voglmayr & Jaklitsch, new geographical record 

28. Helminthosporium velutinum Link, recollected in China 

 

Periconiaceae Nann. 

Periconia Tode 

29. Periconia byssoides Pers, recollected in China 

30. Periconia pseudobyssoides Markovsk. & A. Kaļergius, new host record 

31. Periconia thailandica N.G. Liu, K.D. Hyde & Hongsanan, new host and geographical record 

32. Periconia yantingense F.H. Wang & C.L. Yang, sp. nov. 

 

Phaeosphaeriaceae M.E. Barr 

Paraphoma Morgan-Jones & J.F. White 

33. Paraphoma dioscoreae Quaedvl., H.D. Shin, Verkley & Crous, new host and geographical 

record 

 

Pleosporaceae Nitschke 

Alternaria Nees 

34. Alternaria alternata (Fr.) Keissl., recollected in China 

35. Alternaria doliconidium J.F. Li, Camporesi & K.D. Hyde, new host and geographical record 

36. Alternaria ganziense F.H. Wang & C.L. Yang, sp. nov. 

37. Alternaria italica J.F. LI, Camporesi & K.D. Hyde, new host and geographical record 

38. Alternaria longipes (Ellis & Everh.) E.W. Mason, new host and geographical record 

 

Teichosporaceae M.E. Barr 

Aurantiascoma Thambugala & K.D. Hyde 

39. Aurantiascoma juglandis F.H. Wang & C.L. Yang, sp. nov. 

 

Valsariales Jaklitsch, K.D. Hyde & Voglmayr 

Valsariaceae Jaklitsch, K.D. Hyde & Voglmayr 

Myrmaecium Nitschke ex Fuckel 

40. Myrmaecium fulvopruinatum (Berk.) Jaklitsch & Voglmayr, recollected in China 

 

Eurotiomycetes O.E. Erikss. & Winka 
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Eurotiales G.W. Martin ex Benny & Kimbr. 

Aspergillaceae Link 

Penicillium Link 

41. Penicillium citrinum Thom, new host and geographical record 

 

Leotiomycetes O.E. Erikss. & Winka 

Helotiales Nannf. 

Sclerotiniaceae Whetzel 

Botrytis P. Micheli ex Pers 

42. Botrytis cinerea Pers, new host and geographical record 

 

Sordariomycetes O.E. Erikss. & Winka 

Amphisphaeriales D. Hawksw. & O.E. Erikss. 

Sporocadaceae Corda 
 

Neopestalotiopsis Maharachch., K.D. Hyde & Crous 

43. Neopestalotiopsis chiangmaiensis Tibpromma & K.D. Hyde, new host and geographical 

record 

 

Pestalotiopsis Steyaert 

44. Pestalotiopsis kenyana Maharachch., K.D. Hyde & Crous, new host and geographical 

record 

45. Pestalotiopsis vismiae (Petr.) J. Xiang Zhang & T. Xu, new host record 

 

Diaporthales Nannf. 

Diaporthaceae Höhn. ex Wehm. 

 

Diaporthe Nitschke 

46. Diaporthe citri  (H.S. Fawc.) F.A. Wolf, new host record 

47. Diaporthe eres Nitschke, recollected in China 

48. Diaporthe mianyangense F.H. Wang & C.L. Yang, sp. nov. 

49. Diaporthe novem J.M. Santos, Vrandeļiĺ & A.J.L. Phillips, new host and geographical 

record 

50. Diaporthe pseudomangiferae R.R. Gomes, Glienke & Crous, new host and geographical 

record 

51. Diaporthe ravennica Thambug., Camporesi & K.D. Hyde, new host record 

52. Diaporthe tectonae Doilom, Dissan. & K.D. Hyde, new host record 

53. Diaporthe tulliensis R.G. Shivas, Vawdrey & Y.P. Tan, new host and geographical record 

54. Diaporthe vawdreyi Y.P. Tan & R.G. Shivas, new host and geographical record 

 

Gnomoniaceae G. Winter 

Neomelanconis F.H. Wang & C.L. Yang, gen. nov. 

55. Neomelanconis juglandis F.H. Wang & C.L. Yang, sp. nov. 

Ophiognomonia (Sacc.) Speg. 

56. Ophiognomonia leptostyla (Fr.) Sogonov, recollected in China 

57. Ophiognomonia pseudopterocaryae F.H. Wang & C.L. Yang, sp. nov. 

58. Ophiognomonia pterocaryae D.M. Walker, in Walker, new host and geographical record 

 

Juglanconidaceae Voglmayr & Jaklitsch 

Juglanconis Voglmayr & Jaklitsch 

59. Juglanconis appendiculata Voglmayr & Jaklitsch, in Voglmayr, recollected in China 

60. Juglanconis magnatum F.H. Wang & C.L. Yang, sp. nov. 
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61. Juglanconis mucosporium F.H. Wang & C.L. Yang, sp. nov. 

62. Juglanconis juglandina (Kunze) Voglmayr & Jaklitsch, new geographical record 

 

Glomerellales Chadef. ex Réblová, W. Gams & Seifert 

Glomerellaceae Locq. ex Seifert & W. Gams 

Colletotrichum Corda 

63. Colletotrichum beichuanense F.H. Wang & C.L. Yang, sp. nov. 

64. Colletotrichum fioriniae (Marcelino & Gouli) Pennycook, new geographical record 

65. Colletotrichum fructicola Prihast., L. Cai & K.D. Hyde, new geographical record 

66. Colletotrichum gloeosporioides (Penz.) Penz. & Sacc, new geographical record 

67. Colletotrichum godetiae Neerg, new geographical record 

68. Colletotrichum scovillei Damm, P.F. Cannon & Crous, new host and geographical record 

69. Colletotrichum shehongense F.H. Wang & C.L. Yang, sp. nov. 

70. Colletotrichum siamense Prihast., L. Cai & K.D. Hyde, new geographical record 

 

Hypocreales Lindau 

Bionectriaceae Samuels & Rossman 

Acremonium Link 

71. Acremonium hennebertii W. Gams, new host record 

Clonostachys Corda 

72. Clonostachys rosea (Link) Schroers, Samuels, Seifert & W. Gams, new host and 

geographical record 

 

Cordycipitaceae Kreisel ex G.H. Sung, J.M. Sung, Hywel-Jones & Spatafora 

Lecanicillium W. Gams & Zare 

73. Lecanicillium dimorphum (J.D. Chen) Zare & W. Gams, new host and geographical record 

 

Nectriaceae Tul. & C. Tul. 

Albonectria Rossman & Samuels 

74. Albonectria rigidiuscula (Berk. & Broome) Rossman & Samuels, new host and geographical 

record 

Fusarium Link 

75. Fusarium coffeatum L. Lombard & Crous, new host and geographical record 

76. Fusarium graminearum Schwabe, new geographical record 

77. Fusarium incarnatum (Desm.) Sacc, new geographical record 

78. Fusarium lateritium Nees, new geographical record 

Microcera Desm. 

79. Microcera chrysomphali Feng Liu & C.L. Yang, recollected in China 

Nectria (Fr.) Fr. 

80. Nectria fusiformispora F.H. Wang & C.L. Yang, sp. nov. 

81. Nectria pseudotrichia Berk. & M.A. Curtis, new host record 

Neocosmospora E.F. Sm. 

82. Neocosmospora solani (Mart.) L. Lombard & Crous, recollected in China 

Trichothecium Link 

83. Trichothecium downum F.H. Wang & C.L. Yang, sp. nov. 

 

Microascales Luttr. 

Microascaceae Luttr. ex Malloch 

Scopulariopsis Bainier 

84. Scopulariopsis pseudobrevicaulis F.H. Wang & C.L. Yang, sp. nov. 

 

Xylariales Nannf. 
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Diatrypaceae Nitschke 

Diatrypella (Ces. & De Not.) De Not. 

85. Diatrypella vulgaris Trouillas, W.M. Pitt & Gubler, new host and geographical record 

Eutypella (Nitschke) Sacc. 

86. Eutypella microtheca Trouillas, W.M. Pitt & Gubler, new host and geographical record 

Paraeutypella L.S. Dissan., J.C. Kang, Wijayaw. & K.D. Hyde 

87. Paraeutypella citricola (Speg.) L.S. Dissan., Wijayaw., J.C. Kang & K.D. Hyde, new host and 

geographical record 

88. Paraeutypella neijiangense F.H. Wang & C.L. Yang, sp. nov. 

Peroneutypa Berl. 

89. Peroneutypa rubiformis Q.J. Shang, Phukhamsak & K.D. Hyde, new host and geographical 

record 

 

Hypoxylaceae DC. 

Hypoxylon Bull. 

90. Hypoxylon perforatum (Schwein.) Fr, new host record 

 

INTRODUCTION  

Walnut, a member of the Juglandaceae family, broadly encompasses all Carya and Juglans 

plants, there are at least 53 species, varieties, or hybrids worldwide (retrieved from 

http://www.theplantlist.org on 7 June 2024). Walnut species thrive in various climates and are 

distributed across six continents, excluding Antarctica, with significant populations in northern Asia, 

Australia, Europe, North South America, and New Zealand, but relatively few species in Africa (Luo 

et al. 2022). As a model species for environmental protection, walnuts provide unique advantages 

over other trees (Orlandi et al. 2022). Their extensive root systems aid in soil and water conservation, 

while broad leaves enhance photosynthesis and carbon sequestration. Additionally, their fruits and 

dense branches offer food and habitat for rodents and birds (Vande & Wall 2010, Chang & Zhang 

2014). 

Walnut occupies an irreplaceable position in the nut market and is also widely used in edible 

oil, healthcare products, snacks, flavored treats, and so forth (Adrián et al. 2018). With the 

development of food technology, more innovative and creative walnut processing methods have been 

discovered, leading to continuous improvements in walnut products (Robyn 2018). In Europe, walnut 

wood is also a popular material in wood processing, with even synthetic boards being manufactured 

from waste of walnut wood processing (Pňdzik et al. 2022). In the United States, Carya cathayensis, 

Juglans nigra, and Prunus serotina are recognized as three premium species of hardwood timber 

trees. In China, walnut fruit is edible, and wood can be produced and processed, or used as ornamental 

trees, all of which play an important role in reducing carbon emissions, greening the environment, 

and alleviating poverty (Yang et al. 2015, Pantera et al. 2018). Furthermore, walnut green shell 

extract possesses certain medical value (Fang et al. 2022). Activated carbon derived from walnut 

green peel has been used as an electrode material for high-performance supercapacitors (Tian et al. 

2022). More importantly, people play with walnut fruit as a form of art (Zhang et al. 2024b). 

Fungal species associated with walnuts have been documented since the late 18th century, with 

ascomycetes being reported more frequently. Studies on the taxonomy and phylogeny of Ascomycota 

fungi associated with Juglandaceae (Juglans and Carya) can be of economic significance. A review 

of the literature and records from the United States National Fungus Collections (Farr & Rossman 

2024) pertaining to fungi associated with Juglandaceae reveals that, to date, nearly 282 species 

belonging to 143 genera of ascomycetes have been described or recorded worldwide. Related 

research is primarily concentrated in Europe, Asia, and North America. Some fungi are pathogens 

that cause spots or malformations on walnut leaves and stems (Chen et al. 2000, Liu et al. 2018). 

Additionally, some fungi can cause diseases in flowers and fruits (Wang et al. 2017, Varjas et al. 

2019). Fungal diseases of walnuts can reduce their production and, in severe cases, lead to the death 

of the trees, causing significant economic losses (Tisserat et al. 2009). The spores of Ascomycota are 
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indeed easily disseminated by wind, water, soil, or insects. They are well-adapted to saprobic, 

parasitic, or mutualistic life modes (Hyde et al. 2019a, Naranjo-Ortiz & Gabaldón 2019). Despite all 

research indicating the extremely rich diversity of fungi associated with walnuts, there are only a few 

documents that systematically study the diversity of fungi on walnuts (Xu et al. 2022a). 

China is the world's leading producer of walnuts, followed by the United States, India, Iran, 

Romania, Turkey, Ukraine, and France (Martínez et al. 2010, Fan et al. 2018a). Sichuan, the second-

largest walnut-growing province in China, offers extensive walnut cultivation and a rich ecological 

environment that provides abundant habitats for fungi (Wu et al. 2018). At present, a comprehensive 

catalog for fungi associated with walnuts is lacking, with most previous research focusing on 

individual pathogens (Li  et al. 2016a). As an economically important species, walnut research has 

primarily focused on the impact of fungal diseases on production, neglecting fungal diversity, while 

the absence of molecular data in earlier studies has led to unclear species boundaries and difficulty 

in distinguishing between and within species (Wang & Liu 2007, Yu et al. 2015). Our research 

revealed that walnut plants host a diverse range of fungi, including pathogenic, saprobic, and 

endophytic species, with new species still being discovered (Xu et al. 2022a). Spanning from 2020 

to 2023, this study aimed to enhance our understanding of fungal diversity on walnut trees by 

identifying new species, new records, and novel sexual-asexual connections, with fungal specimens 

collected from various tissues across 22 counties and regions in 11 cities of Sichuan Province. 

Samples were primarily collected from widely distributed walnut tree species in Sichuan, including 

Carya illinoinensis, Juglans regia, and J. sigillata, mainly focusing on leaves, branches, and fruits. 

A multigene phylogenetic analysis, integrated with morphological assessments, was conducted to 

accurately classify the newly collected specimens. 

 

MATERIALS AND METHODS  

 

Sample Collection 

From September 2020 to June 2023, specimens were collected from walnut plant in commercial 

plantations of walnut located in the Sichuan (Fig. 1), and collect the necrotic tissues of walnuts. 

Samples were collected from 11 cities (Dazhou, Bazhong, Guangyuan, Mianyang, Suining, Neijiang, 

Luzhou, Yibin, Chengdu, Yaôan, and Panzhihua) and three autonomous states (Aba Tibetan and 

Qiang Autonomous Prefecture, Garze Tibetan Autonomous Prefecture, and Liangshan Yi 

Autonomous Prefecture), encompassing 36 villages across 22 counties. Fresh samples were collected 

from the diseased branches, stems, leaves, fruits, and roots, with some samples being obtained from 

the host's dead and withered tissues. Each sample was individually placed in a plastic bag, and 

relevant information such as (latitude and longitude, altitude, host) was recorded before being sent 

back to the laboratory for observation and isolation. The spore-producing structures were observed 

and photographed using a dissecting microscope (NVT-GG, Shanghai Advanced Photoelectric 

Technology Co., Ltd., Shanghai, China) equipped with a VS-800C micro-digital camera (Shenzhen 

Weishen Times Technology Co., Ltd., Shenzhen, China). Vertical sections of fruiting bodies were 

made using a razor blade and mounted in double-distilled water for microscopy. The dimensions of 

both asexual and sexual structures in the collected samples were measured, encompassing ascomata, 

peridia, asci, ascospores, conidiophores, conidiogenous cells, paraphyses, conidiomata walls, 

conidia, the number of septa, and so forth. These structures were photographed using an Olympus 

BX43 compound microscope (Olympus Industrial Co., Ltd., Japan) equipped with an Olympus DP22 

digital camera in conjunction with ACDSee (v3.1) software, as well as an Olympus BX53 compound 

microscope (Olympus Industrial Co., Ltd., China) fitted with an SD1600AC digital camera and Cap 

Studio (3.8.10.0) software (Image Technology Company, Suzhou, China). Single ascospore or 

conidium isolations were carried out following the method described by Senanayake et al. (2020). 

Germinating spores were transferred to PDA, incubated at 25Ņ with a 12-h photoperiod. After 

incubation for 7 days to 2 months depending on growth, colonies were examined for their diam., 

shape, and appearance. The iodine reaction of the ascus wall was tested in Melzerôs reagent (MLZ). 

Type specimens were deposited at the Herbarium of Sichuan Agriculture University, Chengdu, China 
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(SICAU). Ex-type cultures were deposited at the Culture Collection in Sichuan Agriculture 

University (SICAUCC). Faces of fungi numbers (Jayasiri et al. 2015) and Index Fungorum numbers 

(http://www.indexfungorum.org) are provided. 

 

DNA Extraction, Amplification, and Sequencing 

Genomic DNA was extracted directly from the spore mass, fruiting bodies or 30 d pure cultures 

using a Plant Genomic DNA Extraction Kit (Tiangen, China). Polymerase chain reaction (PCR) was 

performed in a 25 µL reaction mixture containing 22 µL Master Mix (Beijing TsingKe Biotech Co., 

Ltd., Beijing, China), 1 µL DNA template, and 1 µL of each primer (10 µM). Primers used for 

amplification of different gene regions are listed in Table 1. The PCR thermal cycling procedure of 

each gene region follows the procedure in Table 2. Amplicon size and concentration were assessed 

by gel electrophoresis with 1.2% agarose stained with ethidium bromide. PCR products were purified 

and sequenced at TsingKe Biological Technology Co., Ltd. (Chengdu, China). The newly generated 

sequences were deposited in GenBank. 

 

Table 1 PCR reaction primers (forward and reverse) for amplification of gene loci of each fungal 

genus. 

 

Genera Primers Forward Reverse References 

Botryosphaeria ITS ITS5 ITS4 White et al. (1990) 

 rpb2 Frpb2-5F Frpb2-7Cr Liu et al. (1999) 

 tef1-Ŭ EF1-728F 986F Carbone & Kohn (1999) 

 tub2 Bt2a Bt2b Glass & Donaldson (1995) 

Dothiorella ITS ITS5 ITS4 White et al. (1990) 

 tef1-Ŭ EF1-728F 986F Carbone & Kohn (1999) 

 tub2 Bt2a Bt2b Glass & Donaldson (1995) 

Lasiodiplodia ITS ITS5 ITS4 White et al. (1990) 

 tef1-Ŭ EF1-728F 986F Carbone & Kohn (1999) 

 tub2 Bt2a Bt2b Glass & Donaldson (1995) 

Neofusicoccum ITS ITS5 ITS4 White et al. (1990) 

 rpb2 Frpb2-5F Frpb2-7Cr Liu et al. (1999) 

 tef1-Ŭ EF1-728F 986F Carbone & Kohn (1999) 

 tub2 Bt2a Bt2b Glass & Donaldson (1995) 

Cladosporium ITS ITS5 ITS4 White et al. (1990) 

 tef1-Ŭ EF1-728F 986F Carbone & Kohn (1999) 

 act ACT-512F ACT-783R Carbone & Kohn (1999) 

Rhytidhysteron ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 SSU NS1 NS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

Kirschsteiniothelia ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 SSU NS1 NS4 White et al. (1990) 

Cercospora ITS ITS5 ITS4 White et al. (1990) 

 cal CAL228F CAL737R Carbone & Kohn (1999) 

Ragnhildiana ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 rpb2 Frpb2-5F Frpb2-7Cr Liu et al. (1999) 

Sphaerulina ITS ITS5 ITS4 White et al. (1990) 

 LSU LSU1Fd LR5 Vilgalys & Sun (1994); Crous et al. (2009) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 tub2 T1 ɓ-S&y-R 
Glass & Donaldson (1995); Stukenbrock et al. 

(2012) 

 rpb2 Frpb2-5F Frpb2-7Cr Liu et al. (1999) 

Palmiascoma ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 
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Table 1 Continued. 

Genera Primers Forward Reverse References 

 SSU NS1 NS4 White et al. (1990) 

 rpb2 Frpb2-5F Frpb2-7Cr Liu et al. (1999) 

Pseudochaetosphae

ronema 
ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 SSU NS1 NS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

Helminthosporium ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 SSU NS1 NS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

Periconia ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 SSU NS1 NS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

Paraphoma ITS ITS5 ITS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Alternaria ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

 gapdh GDF1 GDR1 Berbee et al. (1999) 

Aurantiascoma ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 SSU NS1 NS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

Myrmaecium ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

Penicillium ITS ITS5 ITS4 White et al. (1990) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

 CaM CF1 CF4 Peterson et al. (2005) 

Botrytis gapdh GDF1 GDR1 Berbee et al. (1999) 

 hsp60 HSP60for HSP60rev Staats et al. (2005) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

Neopestalotiopsis ITS ITS5 ITS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Pestalotiopsis ITS ITS5 ITS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Diaporthe ITS ITS5 ITS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

 cal CAL228F CAL737R Carbone & Kohn (1999) 

 his CYLH4F CYLH3-1b Crous et al. (2006b); Glass & Donaldson (1995) 

Neomelanconis ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 
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Table 1 Continued.     

Genera Primers Forward Reverse References 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

Ophiognomonia ITS ITS5 ITS4 White et al. (1990) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 ms204 MSE1F1n1 MS-E5R2n Walker et al. (2012b) 

Juglanconis ITS V9G LR5 
De Hoog & Gerrits van den Ende 1998; 

Vilgalys & Hester 1990 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 tub2 T1 BtHV2r 
Glass & Donaldson (1995); Voglmayr et al. 

(2017b) 

Colletotrichum ITS ITS5 ITS4 White et al. (1990) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

 act ACT-512F ACT-783R Carbone & Kohn (1999) 

 chs-1 CHS-79F CHS-354R Carbone & Kohn (1999) 

Acremonium ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

Clonostachys ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 tef1-Ŭ ef1-688F ef1-1251R Alves et al. (2008) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Lecanicillium ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

Fusarium rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

Albonectria tef1-Ŭ EF-1 EF-2 O'Donnell et al. (1998) 

Neocosmospora tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Microcera ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 tef1-Ŭ ef1-728F EF-2 
Carbone & Kohn (1999); OôDonnell et al. 

(1998) 

Nectria ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 tef1-Ŭ ef1-728F ef1-986R Carbone & Kohn (1999) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

 act ACT-512F ACT1Rd Carbone & Kohn (1999) 

Trichothecium LSU LR0R LR5 Vilgalys & Sun (1994) 

 SSU NS1 NS4 White et al. (1990) 

Scopulariopsis LSU LR0R LR5 Vilgalys & Sun (1994) 

 tef1-Ŭ ef1-983F ef1-2218R Rehner & Buckley (2005) 

 tub2 Bt2a Bt2b Glass & Donaldson (1995) 

Diatrypella ITS ITS5 ITS4 White et al. (1990) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Eutypella ITS ITS5 ITS4 White et al. (1990) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Paraeutypella ITS ITS5 ITS4 White et al. (1990) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 



    2012 

Table 1 Continued. 

Genera Primers Forward Reverse References 

Peroneutypa ITS ITS5 ITS4 White et al. (1990) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Hypoxylon ITS ITS5 ITS4 White et al. (1990) 

 LSU LR0R LR5 Vilgalys & Sun (1994) 

 rpb2 fRPB2-5F fRPB2-7cR Liu et al. (1999) 

 tub2 T1 Bt2b 
Glass & Donaldson (1995); OôDonnell & 

Cigelnik (1997) 

Note ï ITS, the rRNA internal transcribed spacer region; SSU, the nuclear rRNA small subunit gen

e (18S); LSU, the nuclear rRNA large subunit gene (28S); tef1-Ŭ, the translation elongation factor1-

Ŭ gene region; rpb2, the RNA polymerase II second largest subunit gene; tub2, the ɓ-tubulin gene; 

ms204, the guanine nucleotide-binding protein subunit beta (MS204) gene; CaM, calmodulin gene; 

hsp60, the hsp60 gene; his, the histone gene; act, the actin gene; chs-1, the chitin synthase I gene; g

apdh, the glyceraldehyde-3-phosphate dehydrogenase gene. 

 

Table 2 PCR primer amplification program. 

 

Cycles Temperature (Ņ) Duration  

ITS, LSU, SSU, tef1-Ŭ, hsp60   

1 94 denature 3 min 

35 94 denature 30 s 

 55 anneal 50 s 

 72 extensions 1 min 

1 72 extensions 10 min 

rpb2   

1 95 denature 5 min 

35 95 denature 1 min 

 52 anneal 2 min 

 72 extensions 90 s 

1 72 extensions 10 min 

ms204   

1 94 denature 5 min 

30 94 denature 30 s 

 55 anneal 30 s 

 72 extensions 1 min 

1 72 extensions 10 min 

cal, gapdh, chs-1   

1 95 denature 4 min 

35 95 denature 30 s 

 58 anneal 30 s 

 72 extensions 45 s 

1 72 extensions 45 s 

act   

1 94 denature 3 min 

35 94 denature 30 s 

 60 anneal 50 s 

 72 extensions 1 min 

1 72 extensions 10 min 
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Table 2 Continued. 

Cycles Temperature (Ņ) Duration  

his   

1 96 denature 5 min 

30 96 denature 30 s 

 52 anneal 30 s 

 72 extensions 1 min 

1 72 extensions 5 min 

tub2   

1 96 denature 5 min 

30 96 denature 30 s 

 52 anneal 30 s 

 72 extensions 1 min 

1 72 extensions 5 min 

CaM   

1 94 denature 4 min 

30 94 denature 1 min 

 55 anneal 50 s 

 72 extensions 2 min 

1 72 extensions 10 min 

 

Sequence Alignment and Phylogenetic Analyses 

The sequences of closely related strains were identified through a BLAST search in GenBank, 

and all molecular data for this study were confirmed and obtained in accordance with recent 

publications. The sequences were downloaded from GenBank (http://www.ncbi.nlm.nih.gov/). To 

compare all sequences of single genes and multigene (act, cal, chs-1, gapdh, his, hsp60, ITS, LSU, 

ms204, rpb2, SSU, tef1-Ŭ, and tub2), MAFFT v.7 (available at 

https://mafft.cbrc.jp/alignment/server/, Katoh et al., 2019) was used. If necessary, manual 

adjustments were made using BioEdit v.7.0.5.2 software (Hall 1999). The consistency of the single 

gene sequence data was evaluated, allowing for the determination of the overall topological structure. 

The multigene sequences were concatenated using Mesquite version 3.11 (build 766) (Maddison & 

Maddison, 2019). Phylogenetic analysis of the multigene sequences was conducted by integrating 

Bayesian inference (BI) and maximum likelihood (ML) methods. The best nucleotide substitution 

model was determined using MrModeltest v. 2.2 based on the Akaike Information Criterion (AIC) 

(Nylander 2004). Clustal X version 1.81 was used to convert the alignment into a NEXUS file (.nxs) 

(Thompson et al. 1997), after which Bayesian inference (BI) analysis was performed (Ronquist & 

Huelsenbeck 2003). Six Markov chains were run simultaneously for a total of 5,000 generations, 

with tree sampling occurring every 100th generation. The aging frequency was set to 0.25, and the 

system automatically stopped running when the average standard deviation of split frequencies 

dropped below 0.01 (Maharachchikumbura et al. 2015). Maximum likelihood analysis was 

performed using the CIPRES Science Gateway network server (Miller et al. 2017), selecting 

RAxML-HPC2 on XSEDE (version 8.2.10) (Stamatakis, 2014) with the GTRGAMMA substitution 

model for 1,000 bootstrap iterations. The phylogenetic tree was visualized using FigTree v. 1.4.3 

(Rambaut 2014), and Adobe Illustrator CS6 v. 16.0.0 was employed for layout and enhancement. 

The maximum likelihood bootstrap values (MLBS), which are equal to or greater than 60%, and the 

Bayesian posterior probability values (BYPP), which exceed 0.90, are indicated in these phylogenetic 

trees. All sequences used and generated in this paper are submitted to GenBank and listed in 

Appendix Table 1. 

 

Genealogical concordance phylogenetic species recognition analysis 

http://www.ncbi.nlm.nih.gov/
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Genealogical concordance phylogenetic species recognition analysis is a model test that can 

effectively detect significant recombination events (Taylor et al. 2000). In this study, SplitsTree V4 

software was used, and data were analyzed using the pairwise homoplasy index (PHI) test to 

determine the recombination level among closely related species (Bruen et al. 2006, Quaedvlieg et 

al. 2014). If the pairwise homoplasy index is below the 0.05 threshold (ʌw < 0.05), it indicates that 

significant recombination is present in the dataset. A multi-locus concatenated dataset comprising 

closely related species was used for the analysis. Split graphs were constructed from the concatenated 

dataset using the LogDet transformation and splits decomposition options to visualize the 

relationships among closely related taxa. 
 

RESULTS AND DISCUSSION 

 

Symptom Identification and Overall Species Summary 

In this study, a total of 245 fungal strains were isolated from various parts of walnut plants, 

including their branches, leaves, fruits, and litter. The fungi were identified through morphological 

characteristics and multigene phylogenetic approaches, resulting in the classification of one phylum, 

four classes, 14 orders, 26 families, 42 genera, and 90 species from our newly collected specimens. 

Among them, Fusarium, Colletotrichum, and Diaporthe are the most commonly isolated genera, with 

higher isolation frequencies compared to other fungal genera (Table 3). This study only introduces 

species of Ascomycota, and the sequence analysis of all species is fully consistent with the latest 

taxonomic outline of the Ascomycota or recently published papers (Wijayawardene et al. 2024). The 

classes, orders, families, genera and species are arranged in alphabetical order. 

Samples with obvious disease characteristics were also collected at the site. In the wild, disease 

manifestations are primarily observed on leaves, branches, and fruits (see Fig. 1). Among them, leaf 

diseases are the most evident, but their impact on the plants is relatively weak. However, branch 

diseases have the highest diversity of pathogenic fungi and have the most severe impact on the plants, 

potentially causing death in severe cases. Fruit diseases have the deepest economic impact on 

walnuts, with massive fruit drop leading to complete crop failure. 

 

Taxonomy 

 

Dothideomycetes sensu O.E. Erikss. & Winka. 

Dothideomycetes O.E. Erikss. & Winka, Myconet 1(1): 5 (1997). 

Dothideomycetes is the foremost classes within Ascomycota with an estimated 19,000 species 

(Kirk et al. 2008, Schoch et al. 2009a). Rossman et al. (2015) provided recommended names for 

pleomorphic genera in Dothideomycetes. We follow the latest treatments and updated accounts of 

Dothideomycetes in Hyde et al. (2024). 

 

Botryosphaeriales C.L. Schoch, et al., Mycologia 98(6): 1050 (2007) 

Botryosphaeriales was introduced to accommodate a single family Botryosphaeriaceae, by 

Schoch et al. (2006). Schoch et al. (2009a) accepted its position in the Pleosporomycetidae. Later, 

Planistromellaceae was recognised as a distinct family within Botryosphaeriales (Minnis et al. 2012). 

Liu et al. (2012) provided a phylogenetic analysis of Botryosphaeriales and included the families 

Botryosphaeriaceae and Phyllostictaceae. Wikee et al. (2013) redefined the Phyllosticta, and shows 

that it clusters sister to the Botryosphaeriaceae (Botryosphaeriales, Dothideomycetes), for which the 

older family name Phyllostictaceae is resurrected. Subsequently, six families, Aplosporellaceae, 

Saccharataceae, Melanopsaceae, Septorioideaceae, Endomelanconiopsidaceae and 

Pseudofusicoccaceae, were introduced (Slippers et al. 2013, Wyka & Broders 2016, Yang et al. 

2017). Phillips et al. (2019) re-assessed the families of Botryosphaeriales in terms of morphology, 

phylogeny and evolution analysis, and synonymized three families, Endomelanconiopsidaceae with 

Botryosphaeriaceae, Pseudofusicoccaceae with Phyllostictaceae, and Septorioideaceae with 
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Saccharataceae. Currently, through divergence time estimation and phylogenetic analysis, a total of 

six families have been identified within the Botryosphaeriales, namely, Aplosporellaceae, 

Botryosphaeriaceae, Melanopsaceae, Phyllostictaceae, Planistromellaceae, and Saccharataceae, 

which are accepted as familial classifications within this order (Hongsanan et al. 2020a, Rathnayaka 

et al. 2023). 
 

 
 

Figure 1 ï Representative symptoms of disease in walnut orchards. A1ïA12: Symptoms of disease 

on branches and trunks; B1ïB3: Symptoms of disease on leaves; C1ïC3: Symptoms of disease on 

fruits. 
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Table 3 List of fungal species identified in this study. 

 

Species Host Tissue 
Geographical 

distribution  

Acremonium hennebertii Juglans regia Branch Neijiang 

Albonectria rigidiuscula J. regia Leaf Chongzhou 

Alternaria alternata J. regia Leaf Shehong 

A. doliconidium J. regia Leaf Bazhong 

A. ganziense J. regia Leaf Ganzi 

A. italica J. regia Leaf Wenchuan, Huili  

A longipes J. regia Leaf Luding 

Aurantiascoma juglandis J. sigillata Branch Huili  

Botrytis cinerea J. regia Fuit Wanyuan 

Botryosphaeria dothidea J. regia Branch Chongzhou 

B. gaoxianense J. regia Branch Yibin 

B. neijiangense J. regia Twig Neijiang, Huili  

B. wangensis J. regia Twig Shehong 

B. yibinense J. regia Twig Yibin 

Cercospora nicotianae J. regia Leaf Bazhong 

Cladosporium cladosporioides J. regia Leaf Bazhong 

C. rugae J. regia Leaf Lixian 

Clonostachys rosea J. regia Branch Chongzhou 

Colletotrichum beichuanense J. regia Leaf Beichuan 

C. fioriniae J. regia Leaf Guangyuan 

C. fructicola J. regia Leaf Shehong 

C. gloeosporioides J. regia Leaf Shehong 

C. godetiae J. regia Fruit Aba 

C. scovillei J. regia Leaf Gaoxian 

C. shehongense J. regia Petiole Shehong 

C. siamense J. regia Leaf Yanting 

Diaporthe citri J. regia Branch Yibin 

D. eres J. regia Branch Luding 

D. mianyangense J. regia Twig Yanting 

D. novem J. regia Branch Panzhihua 

D. pseudomangiferae J. regia Branch Neijiang 

D. ravennica J. regia Branch Huili  

D. tectonae J. regia Branch Chongzhou 

D. tulliensis J. regia Branch Yanting 

D. vawdreyi J. regia Branch Guling 

Diatrypella vulgaris J. regia Branch Chongzhou 

Dothiorella pugeense J. regia Branch Puge 

Eutypella microtheca J. regia Branch Pingwu 

Fusarium coffeatum J. regia Leaf Neijiang 

F. graminearum J. regia Branch Panzhihua 

F. incarnatum J. regia Branch Shehong 

F. lateritium J. regia Fruit Bazhong 

Helminthosporium juglandinum J. regia Branch Yanting 

H. velutinum J. regia Twig Junlian 

Hypoxylon perforatum J. regia Branch Guangyuan 

Juglanconis appendiculata J. sigillata Branch Pingwu 

J. mucosporium J. regia Branch Beichuan 

J. magnatum J. regia Branch Chendu 

J. juglandina J. regia Branch Ganzi 

 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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Table 3 Continued. 

Species Host Tissue 
Geographical 

distribution  

Kirschsteiniothelia yantingense J. regia twig Yanting 

Lecanicillium dimorphum J. regia Branch Chongzhou 

Lasiodiplodia chongzhouense J. regia Twig Chongzhou, Yanting 

L. juglans J. regia Twig Puge 

L. pseudotheobromae J. sigillata Branch Chongzhou 

L. theobromae J. regia Twig Shehong 

Microcera chrysomphaludis J. regia Trunk Liangshan 

Myrmaecium fulvopruinatum J. regia Branch Chongzhou 

Nectria fusiformispora J. regia Branch Liangshang 

N. pseudotrichia J. regia Branch Luding 

Neocosmospora solani J. regia Leaf Neijiang 

Neomelanconis juglandis J. regia Branch Guling, Pingwu 

Neopestalotiopsis chiangmaiensis J. regia Leaf Luzhou 

Neofusicoccum juglans J. regia Twig Chongzhou 

N. parvum J. regia Twig Neijiang 

N. sichuanense J. regia Twig Guangyuan 

N. wenchuanense J. regia Twig Wenchuan 

Ophiognomonia leptostyla J. sigillata Leaf Ganzi 

O. pseudopterocaryae J. regia petiole Lixian 

O. pterocaryae J. regia petiole Huili  

Palmiascoma qujingense J. regia Branch Chongzhou 

Paraeutypella citricola J. regia Branch Shehong 

P. neijiangense J. regia Branch Neijiang 

Paraphoma dioscoreae J. regia Petiole Shehong 

Penicillium citrinum J. regia Fruit Guangyuan 

Periconia byssoides J. regia Leaf Bazhong 

P. pseudobyssoides J. regia Petiole Huili  

P. thailandica J. regia Twig Chongzhu 

P. yantingense J. regia Twig Yanting 

Peroneutypa rubiformis J. regia Branch Pingwu 

Pestalotiopsis kenyana J. regia Branch Yibin 

P. vismiae Carya illinoensis Fruit Chongzhou 

Pseudochaetosphaeronema kunmingense J. sigillata Branch Huili  

Ragnhildiana diffusa J. regia Leaf Chongzhou 

Rhytidhysteron rufulum J. regia Twig Shehong 

R. sichuanensis J. regia Twig Chongzhou 

R. subrufulum J. regia Twig Pinwu 

Scopulariopsis pseudobrevicaulis J. sigillata Leaf Neijiang 

Sphaerulina juglandina J. regia Leaf Neijiang 

S. curvecylindrospora J. regia Leaf Huili  

Trichothecium downum J. regia Leaf Chongzhou 

 

Botryosphaeriaceae Theiss. & Syd 

Botryosphaeriaceae was introduced by Theissen and Sydow (1918) to accommodate three 

genera, Botryosphaeria, Dibotryon and Phaeobotryon. Subsequently, Neodeightonia was introduced 

by Punithalingam (1969). Over decades of taxonomic revisions and updates based on morphology, 

the family has become increasingly complex. Initially, the family had been successively put into the 

orders Dothideales (von Arx & Müller 1954) and Pleosporales (Luttrell 1955), until Schoch et al. 

(2006) elevated Botryosphaeriaceae to the status of an order, as Botryosphaeriales. In this process, 

the number of genera in this family continuously either increased or reduced by various authors. 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
https://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
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Currently, 24 genera are commonly accepted in Botryosphaeriaceae (Phillips et al. 2019, Hongsanan 

et al. 2020a, Wijayawardene et al. 2022a, Samarakoon et al. 2024). 

 

Botryosphaeria Ces. & De Not., Comm. Soc. crittog. Ital. 1(fasc. 4): 211 (1863). 

Botryosphaeria was introduced by Cesati & De Notaris (1863) based on the type species B. 

dothidea. This genus has undergone various revisions and updates over the years, at times 

encompassing a diverse range of morphologies. von Arx & Muller (1954) examined 183 taxa of 

Botryosphaeriales and reduced them to 11 species, with extensive synonymies under B. dothidea and 

B. quercuum, together with nine new combinations. In later studies these synonymies were not 

always accepted (Shoemaker 1964, Sivanesan 1984, Slippers et al. 2004). However, as the type 

material was immature, B. dothidea was epitypified by Slippers et al. (2004) based on morphology 

and phylogenetic data, which combined ITS, tef1-Ŭ and tub2 genes. Currently, Species Fungorum 

(2025) lists 242 epithets of Botryosphaeria species, but it is unclear, whether some of these would 

reside in Diplodia. 

 

1. Botryosphaeria dothidea (Moug.) Ces. & De Not., Comm. Soc. crittog. Ital. 1(fasc. 4): 212 (1863) 

Fig. 2 

Index Fungorum number: IF183247; Facesoffungi number: FoF03512 

Associated with blight symptom on living branches of Juglans regia. Dead shoots can be 

observed in the lower branches or all over the affected tree. Affected branches or trunks show canker 

and some may have abundant resin flow. When the canker girdles the affected area, part of the tree 

above the canker dies. Sexual morph: Ascostroma 290ï510 ɛm diam, black, circular or subglobose 

to globose, gregarious, uni- to multi-loculate, immersed to erumpent on host tissue, black dots with 

papillary protrusions, coriaceous, multiloculate, with 7ï16 ascomata, with individual ostioles. Ostiole 

circular, central, papillate. Peridium composed of two-layered locules, outer layer composed of dark 

brown or brown thick-walled cells of textura angularis, inner layer composed of hyaline thin-walled 

cells of textura angularis lining the locule. Pseudoparaphyses 2.5ï3.5 ɛm wide, hyphae-like, septate, 

no branch seen. Asci 78ï132 × 17ï23 ɛm (xↄ = 108 × 21 ɛm, n = 40), 8-spored, bitunicate, 

fissitunicate, cylindrical to clavate, short pedicellatea, pically rounded with an ocular chamber. 

Ascospores 19ï33 × 9ï13 ɛm (xↄ = 28 × 10.5 ɛm, n = 40), biseriate, hyaline, aseptate, fusoid to ovoid, 

sometimes with tapered ends, spindle-shaped, thin-walled, smooth with granular contents. Asexual 

morph: Not observed. 

Cultural characteristics ï Ascospores germinating on sterile water within 12 h and germ tubes 

produced from ends. Colonies on PDA reaching 60 mm diam., after 12 days at 25 Ņ. The mycelium 

grows on the surface of the medium, forming circular colonies with well-developed aerial hyphae, 

fringed edges, a dense texture, and intact margins. Initially, the colonies are grayish-white, but they 

later turn dark brown to black. The reverse side appears black due to the production of black 

metabolites. 

Material examined ͠  China, Sichuan Province, Chengdu City, Chongzhou City (30Á33ǋ9.04ǋǋN 

103Á39ǋ29.36ǋǋE, alt. 512 m), on living branches of Juglans regia, 16 May 2021, F.-H. Wang, 

WFH202105002 (SICAU 22-0114), living culture SICAUCC 22-0116. 

GenBank numbers ï SICAUCC 22-0116, OP964573 (LSU), OP963816 (ITS), OP962301 

(SSU), OQ281399 (tub2), OQ281363 (tef1-Ŭ). 

Note ï This isolate is phylogenetically grouped with the type of Botryosphaeria dothidea (CBS 

115476, ex-type) with strong statistical support (100% MLBS/1.00 BYPP) (Fig. 3). Morphologically, 

our strain shares similar morphology with the type of Botryosphaeria dothidea in having 

macronematous and overlap sized asci (78ï132 × 17ï23 ɛm vs. 96ï144 × 18ï25 ɛm), with biseriate, 

hyaline, aseptate, fusoid to ovoid, sometimes with tapered ends, thin-walled, similar sized ascospores 

(19ï33 × 9ï13 vs. 21ï32 × 10ï14 ɛm) (Jayawardena et al. 2022). Nucleotide comparisons of ITS, 

tub2, and tef1-Ŭ (SICAUCC 22-0116) also showed a high homology with the sequences of B. 

dothidea (CBS 115476), with a similarity of 100% (530/530, 0 gap), 100% (433/433, 0 gap), and 

100% (283/283, 0 gap), respectively (Slippers et al. 2004). Based on morphological characters and 
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phylogenetic analyses, we determine our specimens as B. dothidea. Botryosphaeria dothidea is the 

type species of the genus, and was reported extensively from all around the world (Phillips et al. 

2019). 

 

 
 

Figure 2 ï Botryosphaeria dothidea (SICAU 22-0114). A Appearance of ascostroma on host 

substrate. B Section of ascoma. C Peridium. D Pseudoparaphyses and asci. EïH Asci. IïL 

Ascospores. M Germinating ascospore. N, O Colonies on PDA (N from above, O from below). Scale 

bars: B = 50 ɛm, D = 20 ɛm, C, EïM = 10 ɛm. 
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Figure 3 ï Best scoring RAxML tree with a final likelihood value of -6,520.307172 based on 

combined ITS, rpb2, tef1-Ŭ and tub2 sequence data of related species. The tree is rooted with 
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Cophinforma atrovirens (MFLUCC 11-0425 and MFLUCC 11-0655). in Botryosphaeriaceae. Fifty -

six strains were included in the analyses of the combined DNA loci and comprise 3,012 characters 

(990 characters for ITS, 938 characters for rpb2, 617 characters for tef1-Ŭ and 467 characters for 

tub2, including gaps). The matrix had 546 distinct alignment patterns with 52.10% undetermined 

characters and gaps. Estimated base frequencies were: A = 0.218600, C = 0.297627, G = 0.260903, 

T = 0.222870; substitution rates AC = 0.881817, AG = 3.223105, AT = 1.025336, CG = 0.911114, 

CT = 5.281710, GT = 1.000000; gamma distribution shape parameter Ŭ=0.161551. The Bayesian 

inference analyses was implemented by MrBayes v.3.2.2 with the best-fit model (HKY+I for ITS, 

rpb2, tub2; HKY+G for tef1-Ŭ) of evolution estimated with MrModeltest 2.2. The species determined 

in this study is indicated in red and bold. Bootstrap support values for maximum likelihood (MLBS, 

left) ů 60% and Bayesian posterior probabilities (BYPP, right) ů 0.90 are indicated at the nodes, 

respectively. Hyphens (-) represent support values less than 50% MLBS/0.90 BYPP. The ex-type 

superscript "T". 

 

2. Botryosphaeria gaoxianense F.H. Wang & C.L. Yang, sp. nov.                                            Fig. 4 

Index Fungorum number: IF901556; Facesoffungi number: FoF15573 

Etymology ï Named after locality where the fungus was isolated for the first time. 

Holotype ï SICAU 23-0046. 

Associated with branch blight on dead branches of Juglans regia. Symptoms include sudden 

wilting of small branches, yellowing of foliage, stunted growth, and premature defoliation. Olive-

green to black streaks can be observed in the sapwood of infected branches. Sexual morph: Not 

observed. Asexual morph: Conidiomata 260ï480 × 300ï410 ɛm (xↄ = 320 × 355 ɛm, n = 20), 

pycnidial, gregarious, uni- to multi-loculate, immersed to semi-immersed, raised, becoming 

erumpent through host epidermis, ostiolate. Ostiole central, circular, non-papillate. Conidiomata wall 

18ï32 ɛm wide, outer layer composed of thick-walled, dark brown cells of textura angularis, inner 

layer composed of thin-walled, hyaline to pale brown cells of textura angularis. Conidiogenous cells 

6ï12 × 3ï5 ɛm wide (xↄ = 9 × 4 ɛm, n = 20), holoblastic, hyaline, cylindrical, integrated, proliferating, 

producing a single apical conidium. Conidia 16ï28 × 5ï7 ɛm wide (xↄ = 24 × 6 ɛm, n = 40), hyaline, 

aseptate, fusiform to ellipsoidal, sometimes irregular ellipsoidal, smooth, apex obtuse, base 

subtruncate or bluntly round, granular. 

Culture characteristics ï Conidia germinating on sterile water within 12 h and germ tubes 

produced from ends. Colonies on PDA reaching 60 mm diam., after 6 days at 25 Ņ. The mycelium 

grows on the surface of the medium, forming circular colonies with well-developed aerial hyphae 

that are flocculent. The edges of the colonies are radiate and intact, initially white but later turning 

black. The reverse side of the colonies appears black, and not produced pigmentation on PDA media. 

Material examined ͠  China, Sichuan Province, Yibin City, Gaoxian County (28Á28ǋ56.38ǋǋN 

104Á38ǋ59.27ǋǋE, alt. 531 m), on the dead branch of Juglans regia, 16 April 2022, F.-H. Wang, 

WFH202204047 (SICAU 23-0046, holotype), ex-type living culture SICAUCC 23-0025. Ibid., 

WFH202204047B (SICAU 23-0162), living culture SICAUCC 23-0141. 

GenBank numbers ï SICAUCC 23-0025, PP060641 (ITS), PP061110 (rpb2), PP061157 (tub2) 

and PP061125 (tef1-Ŭ); SICAUCC 23-0141, PP844869 (ITS), PP850046 (rpb2), PP850058 (tub2) 

and PP850050 (tef1-Ŭ). 

Note ï In the phylogenetic analyses of combined ITS, rpb2, tef1-Ŭ and tub2 sequence data, our 

strain (SICAUCC 23-0025 and SICAUCC 23-0141) formed a separate branch and clusters with 

strong statistical support (96% MLBS/1.00 BYPP). In the phylogenetic analyses, our strain 

(SICAUCC 23-0025 and SICAUCC 23-0141) clusters as sister to B. fusispora (MFLUCC 10-0098 

and MFLUCC 11-0507) with statistical support (82% MLBS/0.98 BYPP) (Fig. 3) The conidia of 

both B. fusispora and B. gaoxianense are hyaline, aseptate, and exhibit shapes ranging from fusiform 

to ellipsoidal, sometimes irregularly ellipsoidal. They are smooth with obtuse apices and subtruncate 

or bluntly round bases that are granular. However, a distinguishing feature between the two is that B. 

fusispora forms solitary conidiomata, while B. gaoxianense forms clustered conidiomata. However, 

B. gaoxianense has larger but smaller conidiomata and smaller conidia than B. fusispora conidiomata 

http://www.indexfungorum.org/Names/families.asp?FamilyName=Botryosphaeriaceae
https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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(260ï480 × 300ï410 ɛm vs. 140ï180 × 160ï210 ɛm), conidia (16ï28 × 5ï7 ɛm vs. 16ï22 × 4ï5.5 

µm) (Liu et al.2012). Nucleotide comparisons reveal notable genetic dissimilarities between B. 

gaoxianense and B. fusispora (MFLUCC 10-0098, ex-type), viz. 0.2% (1/520, 1 gap), 2.3% (6/266, 

2 gaps), 1.5% (11/718, 3 gaps), and 1.2% (5/429, 0 gap) in the ITS, tef1-Ŭ, rpb2, and tub2, 

respectively (Fig. 3). The PHI test revealed no significant recombination event between our strain 

and the closely related taxa (ūw = 0.37) (Fig. 4). Therefore, we introduce B. gaoxianense as a new 

species. 

 

 
 

Figure 4 ï Botryosphaeria gaoxianense (SICAU 23-0046, holotype). A, B, D Appearance of 

conidiomata on Juglans regia. C, E Vertical sections through conidiomata. F Section of conidiomata 

wall. G Conidiogenous cells and conidia. HïJ conidia. K Geminating conidium. L, M Colonies on 

PDA (L from above, M from below). Scale bars: BïD = 200 µm, E = 50 µm, G = 20 µm, F, HïK = 

10 µm. 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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Figure 4 ï The PHI test results for Botryosphaeria gaoxianense, B. neijiangense, B. yibingense, and 

closely related species were obtained using both LogDet transformation and splits decomposition 

methods. The PHI test did not find any statistically significant recombination (ūw = 0.37) in the data 

set. The new strains are represented in red and bold. "T" represents the type strain. 

 

3. Botryosphaeria neijiangense F.H. Wang & C.L. Yang, sp. nov.                                      Figs. 6, 7 

Index Fungorum number: IF901557; Facesoffungi number: FoF15574 

Etymology ï Named after locality where the fungus was isolated for the first time. 

Holotype ï SICAU 23-0047. 

Associated with branch blight on dead twigs of Juglans regia. Symptoms initially manifest as 

brown, elongated patches. Later, the branches turn brown, and the leaves fall off and dry up. In the 

later stages, the bark cracks and black, clustered stroma appear. Sexual morph: Ascostromata 600ï

1000 ɛm diam., comprising a botryose aggregate, black, circular or subglobose to globose, scattered, 

gregarious, uni- to multi-loculate, immersed to erumpent on host tissue, black dots with papillary 

protrusions. Ascomata individual globose to subglobose or fused, coriaceous, vertical to the host 

surface, with a central ostiole. Ostiole circular, central, papillate. Peridium comprising several layers 

of cells, 30ï55 ɛm wide, outer layer composed of dark brown or brown thick-walled cells of textura 

angularis, inner layer composed of hyaline thin-walled cells of textura angularis lining the locule. 

Pseudoparaphyses 1.5ï3 ɛm wide, hyphae-like, septate, numerous. Asci 90ï109 × 14ï21 ɛm (xↄ = 97 

Ĭ 17 ɛm, n = 20), 8-spored, bitunicate, fissitunicate, cylindrical-clavate, short pedicellate, apically 

rounded with an ocular chamber. Ascospores 22ï29 × 8ï11 ɛm (xↄ = 25 × 10 ɛm, n = 40), biseriate, 

hyaline, aseptate, ellipsoid-oval, sometimes with tapered ends, usually wider in the middle, smooth-

walled, smooth with granular contents. Asexual morph: Conidiostromata 300ï800 × 240ï760 ɛm. 

(xↄ = 600 × 500 ɛm, n = 10) ɛm, epidermal, immersed, solitary or gregarious, brown to dark brown, 

globose to subglobose, unilocular to multilocular. Conidiomata 120ï210 × 140ï260 ɛm (xↄ = 175 × 

210 ɛm, n = 20), pycnidial, solitary, semi-immersed to immersed, dark brown to black walls. 

Conidiomata wall composed of thick-walled light brown cells of textura angularis, becoming hyaline 

towards the inner region. Conidiogenous cells 7ï14 × 2ï3 ɛm ɛm (xↄ = 11 × 2.5 ɛm, n = 40), 

holoblastic, discrete, hyaline, cylindrical to lageniform, phialidic with periclinal thickening. 

Paraphyses not seen. Conidia 22ï26 × 5ï7 ɛm (xↄ = 24 × 6 ɛm, n = 40), hyaline, thin-walled, smooth 
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with granular contents, unicellular, aseptate, narrowly fusiform to ellipsoidal, base subtruncate to 

bluntly rounded. 

Cultural characteristics ï Ascospores and conidia germinating on sterile water within 24 h and 

germ tubes produced from ends. Colonies on PDA reaching 60 mm diam., after 12 days at 25 Ņ. 

The mycelium grows on the surface of the medium, forming circular colonies with well-developed 

aerial hyphae that are flocculent. The edges of the colonies are radiate and intact, initially white but 

later turning black. The reverse side of the colonies appears black, and not produced pigmentation 

on PDA media. 

Material examined ͠  China, Sichuan Province, Neijiang City, Dongxing District, Paifang 

Village (29Á48ǋ30.19ǋǋN 105Á6ǋ36.05ǋǋE, alt. 388 m), on the dead twigs of Juglans regia, 27 April 

2022, F.-H. Wang, WFH202204085 (SICAU 23-0047, holotype), ex-type living culture SICAUCC 

23-0026. Liangshan Yi Autonomous Prefecture, Huili City (26£56ł43.39łłN 102£16ł26.87

łłE, alt. 2004 m), on the dead twigs of walnuts, 30 September 2022, F.-H. Wang, WFH202209010 

(SICAU 23-0048), living culture SICAUCC 23-0027. 

GenBank numbers ï SICAUCC 23-0026, PP060642 (ITS), PP061111 (rpb2), PP061158 (tub2) 

and PP061126 (tef1-Ŭ); SICAUCC 23-0027, PP060643 (ITS), PP061112 (rpb2), PP061159 (tub2) 

and PP061127(tef1-Ŭ) 

Note ï In the phylogenetic analyses of combined ITS, rpb2, tef1-Ŭ and tub2 sequence data, our 

strain (SICAUCC 23-0026 and SICAUCC 23-0027) formed a separate branch and clusters with 

strong statistical support (99% MLBS/1.00 BYPP) (Fig. 3). Botryosphaeria neijiangense (SICAUCC 

23-0026 and SICAUCC 23-0027) is phylogenetically closer to B. tenuispora (MUCC 237). Both B. 

neijiangense and B. tenuispora possess conidia that are hyaline, thin-walled, smooth with granular 

contents, unicellular, aseptate, narrowly fusiform to ellipsoidal. However, B. gaoxianense has smaller 

conidiomata than B. tenuispora (175 × 210 ɛm vs. 446 × 476 ɛm) (Hattori et al.2021). Nucleotide 

comparisons reveal notable genetic dissimilarities between B. neijiangense rugae and B. tenuispora 

(MUCC 237 ex-type), viz. 1.6% (8/509, 0 gap), 0 (0/576, 0 gap), 1.8% (7/398, 1 gap), and 2.2% 

(8/363, 0 gap) in the ITS, rpb2, tub2, and tef1-Ŭ, respectively. The PHI test revealed no significant 

recombination event between our strain and the closely related taxa (ūw = 0.37) (Fig. 4). Based on 

morphological characteristics and phylogenetic analyses, we determine our specimens as B. 

neijiangense. Thus, we identified our strain as a distinct new species as B. neijiangense. 

 

4. Botryosphaeria wangensis G.Q. Li & S.F. Chen, Persoonia 40: 84 (2017)                            Fig. 8 

Index Fungorum number: IF822325; Facesoffungi number: FoF16289 

Associated with branch blight on dead twigs of Juglans regia. Symptoms manifest as irregular 

spots appearing on the branches, which gradually expand and envelop the entire branch, ultimately 

leading to its death. Sexual morph: Ascostromata 180ï260 × 150ī240 ɛm (xↄ = 220 × 190 ɛm, n = 

10), circular, blackened areas on host tissue, immersed to erumpent on host tissue, individual 

ascomata, gregarious, individually globose to subglobose. Ostiole circular, central, papillate. 

Peridium up to 16ï40 ɛm wide, comprising several layers of brown to dark brown walled cells of 

textura angularis, broader at the base. Pseudoparaphyses 4ï6 ɛm wide, hyphae-like, septate, 

constricted at the septa, inconspicuous branched and anastomosed at the apex, numerous. Asci 

78ī104 Ĭ 20ī26 ɛm (xↄ = 90 × 24 ɛm, n = 20), 8ïspored, bitunicate fissitunicate, clavate to cylindro-

clavate, upper end enlargement, short pedicellate, apically rounded with well developed ocular 

chamber. Ascospores 21ï32 × 10ï14 ɛm (xↄ = 26.3 × 11.7 ɛm, n = 40), biseriate, hyaline, aseptate, 

during germination, a septum is formed, ellipsoidal to fusoid, or irregular in shape, sometimes with 

tapered ends, spindle-shaped, thin-walled, smooth with granular contents. Asexual morph: Not 

observed. 

Cultural characteristics ï Ascospores germinating on sterile water within 24 h and germ tubes 

produced from ends. Colonies on PDA reaching 60 mm diam., after 10 days at 25 Ņ. The mycelium 

grows on the surface of the medium, forming circular colonies with well-developed aerial hyphae 

that have a velvet-like appearance and are radiate. The edges of the colonies are intact, initially white 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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but later turning black, and brown sclerotia are produced. The reverse side of the colonies appears 

black, and not produced pigmentation on PDA media. 

Material examined ͠  China, Sichuan Province, Suining City, Shehong City, Guangxing Town 

(30Á57ǋ22.78ǋǋN 105Á18ǋ54.17ǋǋE, alt. 406 m), on the dead twigs of Juglans regia, 17 May 2021, F.-

H. Wang, WFH202105020 (SICAU 23-0049), living culture SICAUCC 23-0028. 

GenBank numbers ï SICAUCC 23-0028, PP060644 (ITS), PP061113(rpb2), PP061160(tub2) 

and PP061128(tef1-Ŭ) 

Note ï In the multi-loci phylogenetic analyses, our strain Botryosphaeria wangensis 

(SICAUCC 23-0028) clusters with the strains B. wangensis (CERC 2298 and CERC 2299), with 70% 

MLBS and 1.00 BYPP support for the cluster. The morphological characteristics of the asexual stage 

of this species have been reported thus far, with no information on its sexual stage. (Li et al. 2018). 

The nucleotide comparisons of ITS, rpb2, tef1-Ŭ, and tub2 from our isolate showed a high homology 

with the sequences of B. wangensis (CERC 2298, holotype), the similarities are 99.1% (532/537, 0 

gap), 100% (718/718, 0 gap), 100% (284/284, 0 gap), and 99.1% (438/442, 0 gap), respectively (Li 

et al. 2018). In this article, the sexual morph of B. wangensis is described for the first time. 

 

 
 

Figure 6 ï Asexual morph of Botryosphaeria neijiangense (SICAU 23-0047, holotype). A, B 

Appearance of conidiostromata on Juglans regia. C Vertical section through conidiostromata. D 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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Section of conidiomata wall. E, F Conidiogenous cells and conidia. G Conidia. H Geminating 

conidium. I, J Colonies on PDA (I from above, J from below). Scale bars: A = 500 µm, B = 200 µm, 

C = 50 µm, DïH = 10 µm. 

 

 
 

Figure 7 ï Sexual morph of Botryosphaeria neijiangense (SICAU 23-0048). A Appearance of 

ascostroma on host substrate. B, C Longitudinal and transverse cutting diagram of ascostroma. D 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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ascostroma showing ascomata. E Papillate ostiole. F Peridium. G Pseudoparaphyses. HïK Asci. Lï

N Ascospores. O Germinating ascospore. P, Q Colonies on PDA (P from above, Q from below). Scale 

bars: B, C = 200 ɛm, D = 50 ɛm, HïK = 20 ɛm, EïG, O = 10 ɛm, LïN = 5 ɛm. 

 

 
 

Figure 8 ï Botryosphaeria wangensis (SICAU 23-0049). A Appearance of ascoma on host substrate. 

B Section of ascoma. C Peridium. D Pseudoparaphyses and asci. EïH Asci. IïL Ascospores. M 

Germinating ascospore. NïO Colonies on PDA (N from above, O from below). Scale bars: B = 50 

ɛm, D = 20 ɛm, C, EïM = 10 ɛm. 

 

5. Botryosphaeria yibinense F.H. Wang & C.L. Yang, sp. nov.                                          Figs. 9, 10 

Index Fungorum number: IF901558; Facesoffungi number: FoF15575 

Etymology ï Named after locality where the fungus was isolated for the first time. 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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Holotype ï SICAU 23-0050. 

Saprobic on dead twigs of Juglans regia. Sexual morph: Ascostroma 400ï600 ɛm diam., black, 

immersed, aggregated or some clustered, scattered, composed of one or up to three ascomata in each 

ascostroma, developing in the substrate and erumpent through the bark at maturity, discoid to 

pulvinate or hemispherical, discrete or wide-spreading with surface slightly convex. Ascomata 210ï

280 × 200ï260 ɛm (xↄ = 240 × 230 ɛm, n = 20), when cut horizontally, ascomata visible with white 

contents, multiloculate, globose to subglobose, with thickened peridium, with a central ostiole. 

Peridium 40ï70 ɛm wide, comprising several layers of brown-walled cells, the outer stratum of 1ï3 

cells comprising thick, dark brown walls textura angularis, the inner layer comprising pale brown to 

hyaline, thin-walled cells textura angularis. Pseudoparaphyses 2ï4 ɛm wide, hyphae-like, numerous, 

septate, embedded in a gelatinous matrix. Asci 78ï128 × 20ï26 ɛm (xↄ = 103 × 23 ɛm, n = 20), 8-

spored, bitunicate, fissitunicate, cylindrical-clavate, short pedicellate, apically rounded with an ocular 

chamber. Ascospores 26ï32 × 8ï13 ɛm (xↄ = 29 × 11 ɛm, n = 40), biseriate, hyaline, smooth, thin-

walled, aseptate, fusoid-ellipsoidal to lageniform, sometimes with tapered ends, droplet object with 

oil inside. Asexual morph: Conidiomata formed on walnuts twigs spot, stromatic, brown to black, 

300ï500 µm diam, forming a botryose aggregate of up to 10 (sometimes solitary) globose with a 

central ostiole, semi-immersed to superficial, depressed globose or irregular subglobose, coriaceous 

locules. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 3ï7 × 2ï4 µm (xↄ = 5 × 

3 ɛm, n = 20), holoblastic, discrete, hyaline, cylindrical to lageniform, phialidic with periclinal 

thickening. Paraphyses not seen. Conidia 22ï28 × 5ï7 ɛm (xↄ = 26 × 6 ɛm, n = 40), hyaline, thin-

walled, smooth with granular contents, aseptate, fusoid-ellipsoidal, widest in the middle, apex acute, 

base subtruncate to bluntly rounded. 

Cultural characteristics ï Ascospores and conidia germinating on sterile water within 24 h and 

germ tubes produced from ends. Colonies on PDA reaching 60 mm diam., after 8 days at 25 Ņ. The 

mycelium grows on the surface of the medium, forming circular colonies with well-developed aerial 

hyphae that are fluffy and initially white, gradually turning olive-green, and then dark brown to black. 

The reverse side of the colonies appears black, and not produced pigmentation on PDA media. 

Material examined ͠  China, Sichuan Province, Yibin City, Junlian County (28Á11ǋ36.37ǋǋN 

104Á34ǋ5.49ǋǋE, alt. 616 m), on the dead twigs of Juglans regia, 26 April 2022, F.-H. Wang, 

WFH202204051 (SICAU 23-0050, holotype), ex-type culture SICAUCC 23-0029. Yibin City, 

Junlian County (28Á11ǋ36.37ǋǋN 104Á34ǋ5.49ǋǋE, alt. 616 m), on the dead twigs of Juglans regia, 26 

April 2022, F.-H. Wang, WFH202204054-1 (SICAU 23-0051), living culture SICAUCC 23-0030. 

GenBank numbers ï SICAUCC 23-0029, PP060645 (ITS), PP061114(rpb2), PP061161(tub2) 

and PP061129(tef1-Ŭ); SICAUCC 23-0030, PP060646 (ITS), PP061115(rpb2), PP061162(tub2) and 

PP061130(tef1-Ŭ) 

Note ï In the phylogenetic analyses of combined ITS, rpb2, tef1-Ŭ and tub2 sequence data, our 

strain (SICAUCC 23-0026 and SICAUCC 23-0027) formed a separate branch and clusters with 

strong statistical support (96% MLBS/0.98 BYPP) (Fig. 3). In terms of morphology, B. yibinense, B. 

qingyuanensis, B. dolichospermatii, and B. sinensis exhibit partially similar characteristics. (Zhou et 

al. 2016, Li et al. 2018, Chu et al. 2021). Nucleotide comparisons reveal notable genetic 

dissimilarities between B. yibinense and B. qingyuanensis (CERC 2946 ex-type), viz. 1% (5/521, 1 

gap), 1.1% (5/710, 0 gap), 1.6% (7/430, 3 gaps), and 2.3% (6/257, 1 gap) in theITS, rpb2, tub2, and 

tef1-Ŭ, respectively. Nucleotide comparisons reveal notable genetic dissimilarities between B. 

yibinense and B. dolichospermatii (CGMCC 3.19096 ex-type), viz. 1.3% (7/521, 1 gap), 2.6% 

(11/430, 3 gaps), and 1.6% (4/256, 3 gaps) in the ITS, tub2, and tef1-Ŭ, respectively. The comparative 

analysis of sequences between (SICAUCC 23-0029) and B. sinensis (CGMCC 3.17722 ex-type) 

revealed a 98.1% similarity (521/531, 1 gap) in the ITS. Since B. sinensis (CGMCC 3.17722) only 

possesses ITS sequences and cannot be used for further comparisons, morphological comparison was 

conducted instead. Morphologically, B. yibinense differs from B. sinensis (CGMCC 3.17722) by 

larger ascostroma (400ï600 ɛm vs. 140ï260 ɛm). Comparisons of the asexual stages show that the 

species we collected have larger conidiomata (300ï500 ɛm vs. 140ï260 ɛm) and smaller 

conidiogenous cells (3ï7 × 2ï4 ɛm vs. 8ï15 × 2ï3 ɛm). The PHI test revealed no significant 
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recombination event between our strain and the closely related taxa (ūw = 0.37) (Fig. 4). Based on 

morphological characters and phylogenetic analyses, we determine our specimens as a new species, 

B. yibinense. 

 

 
 

Figure 8 ï Sexual morph of Botryosphaeria yibingense (SICAU 23-0050, holotype). A, C 

Appearance of ascostroma on host substrate. B Transverse cutting diagram of ascoma. D, E Sections 

of ascoma. F Peridium. G Pseudoparaphyses. HïK Asci. LïN Ascospores. O Germinating ascospore. 

P, Q Colonies on PDA (P from above, Q from below). Scale bars: A, B = 200 ɛm, C = 100 ɛm, D = 

50 ɛm, EïK = 20 ɛm, LïO = 10 ɛm. 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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Figure 9 ï Asexual morph of Botryosphaeria yibingense (SICAU 23-0051). A, B Appearance of 

conidiostromata on host substrate. C Vertical section through conidiostromata. D Section of 

conidiomata wall. E, F Conidiogenous cells and conidia. GïK Conidia. L Geminating conidium. M, 

N Colonies on PDA (M from above, N from below) Scale bars: A=500 µm, B=200 µm, C=50 µm, 

DïF=20 µm, GïL=10 µm. 

 

Dothiorella Sacc., Michelia 2(no. 6): 5 (1880). 

The type species, Dothiorella pyrenophora differs from Diplodia by conidia that are brown 

and 1-septate early in their development, while they are still attached to the conidiogenous cells 

(Phillips et al. 2013). Wide host ranges and morphological plasticity within the genus have made it 

impossible to identify species based only on morphology. Phillips et al. (2008) pointed out that 

Dothiorella has often been confused with Spencermartinsia in morphological characterizations 

(Hyde et al., 2019a). They have synonymized species of Spencermartinsia into the genus Dothiorella, 

because they found that apiculate ascospores were not reliable for separating these two genera. 

Dothiorella has 336 epithets listed in Species Fungorum (2025); however, only 60 species have 

available molecular data in GenBank. (Dissanayake et al. 2016, Hyde et al. 2024a, Zhang et al. 2025). 
 

6. Dothiorella pugeense F.H. Wang & C.L. Yang, sp. nov.                                                      Fig. 11 

Index Fungorum number: IF901559; Facesoffungi number: FoF15576 

Etymology ï Named after locality where the fungus was isolated for the first time. 

Holotype ï SICAU 23-0052. 

Saprobic on the dead branches of Juglans regia. Sexual morph: Ascostromata 600ï700 ɛm 

diam, immersed, erumpent, but still under host tissue, subglobose to ovoid, rough, multilocular, with 

3ï4 locules in one ascostroma, locules 240ï360 ɛm diam, 270ï410 ɛm high. Ostiole opening with a 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Botryosphaeria
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pore, 60ï84 ɛm long. Peridium 56ï78 ɛm wide, two-layered, outer layer composed of brown to dark 

brown, thick-walled cells of textura angularis, inner layer composed of hyaline thin-walled cells of 

textura angularis. Pseudoparaphyses up to 3ï5 ɛm wide, hyphae-like, cellular, numerous, embedded 

in a hyaline gelatinous matrix. Asci 70ï98 × 16ï22 ɛm (xↄ = 85 × 18 ɛm, n = 20), 8īspored, bitunicate, 

fissitunicate, pedicellate, apically rounded with an ocular chamber. Ascospores 22ï28 × 7ï12 ɛm (xↄ 

= 25 Ĭ 10 ɛm, n = 40), overlapping biseriate, ellipsoid to broad fusiform with broadly to narrowly 

rounded ends, hyaline when young, becoming pale brown or brown when mature,1-seriate, slightly 

constricted at septum. Asexual morph: Not established. 

Cultural characteristics ï Ascospores germinating on sterile water within 24 h and germ tubes 

produced from ends. Colonies on PDA reaching 60 mm diam., after 10 days at 25 Ņ. The mycelium 

grows on the surface of the medium, forming circular, dense colonies with a coral fleece-like 

appearance. Initially white, the colonies gradually turn brown to dark brown. The reverse side of the 

colonies appears brown, and not produced pigmentation on PDA media. 

Material examined ͠  China, Sichuan Province, a walnut garden of Puge (27£24ł65łłN, 

102£30ł7łłE), on the dead branches of Juglans regia, 24 August 2022, F.-H. Wang, 

WFH202208002 (SICAU 23-0052, holotype), ex-type culture SICAUCC 23-0031. Ibid., 

WFH202208002B (SICAU 23-0163), living culture SICAUCC 23-0142. 

GenBank numbers ï SICAUCC 23-0031: PP390175 (LSU), PP060647 (ITS), PV220916 (tef1-

Ŭ) and PV220918 (tub2); SICAUCC 23-0142: PP862534 (LSU), PP844870 (ITS), PV220917 (tef1-

Ŭ) and PV220918 (tub2). 

Note ï Sexual morphs of Dothiorella have pigmented, septate ascospores (Zhang et al. 2023a). 

However, the sexual stage of the species is rarely found in nature and has never been reported in 

culture (Hongsanan et al. 2020). Therefore, morphological comparison is impossible. Dothiorella 

pugeense is introduced as a new species based on its distinct morphology and phylogenetic results of 

a combined ITS, tef1-Ŭ and tub2 dataset. In the phylogenetic analyses, our strain (SICAUCC 23-0031 

and SICAUCC 23-0142) clusters as sister to D. tectonae (MFLUCC 18-0232) with strong statistical 

support (97% MLBS/0.98 BYPP) (Fig. 12). Nucleotide comparisons reveal notable genetic 

dissimilarities between D. pugeense and D. tectonae (MFLUCC 18-0232), viz. 9.3% (52/560, 43 

gaps), 2.7% (14/515, 0 gap), and 5.3% (23/435, 4 gaps) in the ITS, tef1-Ŭ and tub2, respectively. The 

PHI test revealed no significant recombination event between our strain and the closely related taxa 

(ūw = 1) (Fig. 13). Therefore, we designate our collection as a new D. pugeense species in 

Dothiorella. 

 

Lasiodiplodia Ellis & Everh., Bot. Gaz. 21: 92. 1896. 

Lasiodiplodia was introduced by Ellis (1894) with L. tubericola as the type species. Although 

Ellis did not describe it, Clendenin (1896) provided a description of the genus and the species, 

attributing both to Ellis & Everhardt. Griffin & Maublanc (1909) considered that on account of the 

pycnidia paraphyses, the cocoa pathogen, Botryodiplodia theobromae, was more suitably 

accommodated in Lasiodiplodia. Lasiodiplodia theobromae should be regarded as the type species 

of Lasiodiplodia. In earlier works on Lasiodiplodia and Diplodia it was considered that Lasiodiplodia 

could represent a possible synonym of Diplodia (Denman et al. 2000). However, in phylogenetic 

analyses, these two genera were clearly separated in two distinct clades (Zhou & Stanosz 2001, 

Slippers et al. 2004, Phillips et al. 2008). Lasiodiplodia is distinguished from Diplodia by striations 

on the conidia. (Sutton 1980, Phillips et al. 2008, Netto et al. 2014). Most species of this genus are 

plant pathogens. (Phillips et al. 2013, De Silva et al. 2019b). Both sexual and asexual morphs have 

been reported within the genus (Alves et al. 2008, Tennakoon et al. 2016). There are 92 records of 

Lasiodiplodia listed in Species Fungorum (2025). We follow the latest treatments and updated 

accounts of Lasiodiplodia in Tian et al. (2024). 
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Figure 11 ï Dothiorella pugeense (SICAU 23-0052, holotype). A Appearance of ascostroma on host 
substrate. B, C Longitudinal and transverse cutting diagram of ascomata. D Section of ascoma. E 
Peridium. F, G Paraphyses and asci. H Asci. IïK Ascospores. L Germinating ascospore. M, N 
Colonies on PDA (M from above, N from below). Scale bars: A = 1 mm, B = 500 ɛm, C = 100 ɛm, 
D = 50 ɛm, EïH = 20 ɛm, L = 10 ɛm, IïK = 5 ɛm. 
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Figure 12 ï Continued. 

Figure 12 ï The best scoring RAxML tree with a final likelihood value of -11,044.567005 based on 

ITS, tef1-Ŭ and tub2 sequence data for Dothiorella species. The topology and clade stability of the 

combined DNA analyses was compared to the single gene analyses. The tree is rooted with sequences 

of Neofusicoccum luteum (CBS 562.92) and N. parvum (CMW 9081) in Neofusicoccum. The tree 

from the maximum likelihood analyses had similar topology to the Bayesian analyses. Ninety-seven 

strains were included in the analyses of the combined DNA loci and comprise 1,813 characters (662 

characters for ITS, 601 characters for tef1-Ŭ and 550 characters for tub2, including gaps). The matrix 

had 873 distinct alignment patterns, with 36.28% undetermined characters and gaps. Estimated base 

frequencies were as follows; A= 0.210060, C = 0.306988, G = 0.250847, T = 0.232106; substitution 

rates AC = 1.016911, AG = 2.242370, AT = 1.261001, CG = 1.145990, CT = 3.936644, 

GT=1.000000; gamma distribution shape parameter Ŭ = 0.249669. The GTR+I + G model was 

selected for every partition in Bayesian analyses. The species determined in this study is indicated in 
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red and bold. Bootstrap support values for maximum likelihood (MLBS, left) ů 60% and Bayesian 

posterior probabilities (BYPP, right) ů 0.90 are indicated at the nodes, respectively. Hyphens (-) 

represent support values less than 50% MLBS/0.90 BYPP. The ex-type superscript "T". 
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Figure 13 ï Results of the PHI test of Dothiorella pugeense and closely related species using both 

LogDet transformation and splits decomposition. The PHI test did not find any statistically significant 

recombination (ūw = 1) in the data set. The new strains are represented in red and bold. "T" represents 

the type strain. 

 

7. Lasiodiplodia chongzhouense F.H. Wang & C.L. Yang, sp. nov.                                        Fig. 14 

Index Fungorum number: IF901560; Facesoffungi number: FoF15577 

Etymology ï Named after locality where the fungus was isolated for the first time. 

Holotype ï SICAU 23-0053. 

Associated with blight symptom on living twigs of Juglans regia. Symptoms include the 

development of brown lesions on the branches. Once these lesions encircle the infected branch, the 

portion of the branch above the lesion will wither and die. Sexual morph: Not observed. Asexual 

morph: Conidiomata 220ï300 × 210ï320 µm (xↄ = 260 × 270 ɛm, n = 20), pycnidial, semi-immersed 

in the host, becoming erumpent at maturity, solitary or gregarious, brown to black, globose to 

subglobose, uniloculate. Ostiole not observed. Conidiomata wall 40ï65 ɛm thick, composed of 

several layers of thin- and thick-walled, hyaline to brown to dark brown cells of textura angularis to 

prismatica. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 6ï14 × 1.5ï5 ɛm (xↄ 

= 10 Ĭ 3.5 ɛm, n = 40), hyaline, smooth, thin-walled, discrete, cylindrical, holoblastic, proliferating 

percurrently from hyaline inner conidiomata wall. Paraphyses, up to 60ï90 ɛm long, 1.5ï3 ɛm wide, 

numerous, filiform, aseptate, unbranched. Conidia 18ï24 × 9ï14 ɛm (xↄ = 21 × 12 ɛm, n = 40), 

initially hyaline, thin-walled, smooth with granular contents, aseptate, oblong to ovoid, becoming 

mature 1-septate, pale brown to dark brown, straight, both ends broadly rounded, with guttules. 

Culture characteristics ï Conidia begin to germinate within 24 h in sterile water, with germ 

tubes emerging from both ends. Colonies on PDA reaching 60 mm diam., after 8 days at 25 Ņ. The 

mycelium grows on the surface of the medium, forming circular, dense colonies with a coral fleece-

like appearance. Initially white, the colonies gradually turn gray-green and then black, with well-

developed aerial hyphae. The reverse side of the colonies appears black, and not produced 

pigmentation on PDA media. 

Material examined ͠  China, Sichuan Province, Chengdu City, Chongzhou City (30Á33ǋ9.04ǋǋN 

103Á39ǋ29.36ǋǋE, alt. 512 m), on the living twigs of Juglans regia, 21 April 2021, F.-H. Wang, 
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WFH202204021 (SICAU 23-0053, holotype), ex-type culture SICAUCC 23-0032. Ibid., Mianyang 

City, Yanting County (31Á5ǋ25.88ǋǋN 105Á27ǋ36.27ǋǋE, alt. 365 m), on the living twigs of J. regia, 28 

April 2022, F.-H. Wang, WFH202204104 (SICAU 23-0054), living culture SICAUCC 23-0033. 

GenBank numbers ï SICAUCC 23-0032: PP060648 (ITS), PP061131 (tef1-Ŭ) and PP061163 

(tub2); SICAUCC 23-0033: PP060649 (ITS), PP061132 (tef1-Ŭ) and PP061164 (tub2). 

Note ï The new collection is a typical Lasiodiplodia species, with semi-immersed, erumpent 

conidiomata, hyaline, septate paraphyses and initially hyaline, aseptate, becoming mature 1-septate, 

pale brown to dark brown, oblong to ovoid conidia (Abdollahzadeh et al. 2010). Lasiodiplodia 

chongzhouense is phylogenetically closer to L. citricola (CBS 124706 and CBS 124707) and L. 

mexicanensis (AGQMy 00114 and AGQMy 00115) (Fig. 15). Lasiodiplodia citricola was associated 

with Citrus sp. leaves in Iran (Abdollahzadeh et al. 2010). Conidia of L. chongzhouense are smaller 

(21 × 12 ɛm) than those of L. citricola (25 Ĭ 15 ɛm). Paraphyses of L. chongzhouense are shorter (up 

to 55 ɛm) than those of L. citricola (up to 125 ɛm). Nucleotide comparisons reveal notable genetic 

dissimilarities between L. chongzhouense and L. citricola (CBS 124706, ex-type), viz. 0.4% (2/477, 

0 gap), 1.8% (5/272, 1 gap), and 1.6% (7/424, 17 gaps) in the ITS, tef1-Ŭ, and tub2, respectively. 

Lasiodiplodia mexicanensis was associated with Chamaedorea seifrizii leaves in Mexico (Douanla-

Meli & Scharnhorst 2021). Nucleotide comparisons reveal not obvious genetic dissimilarities 

between L. chongzhouense and L. mexicanensis (AGQMy 00115, ex-type), viz. 0.2% (1/477, 0 gap), 

2% (6/272, 1 gap), and 1.1% (5/424, 9 gaps) in the ITS, tef1-Ŭ, and tub2, respectively. The PHI test 

revealed no significant recombination event between our strain and the closely related taxa (ūw = 1) 

(Fig. 16). Currently, there is no morphological description available for L. mexicanensis, and 

therefore, they are distinguished based on differences in their nucleotide bases. Therefore, we 

designate our collection as a new L. chongzhouense species in Lasiodiplodia. 
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Figure 14 ï Lasiodiplodia chongzhouense (SICAU 23-0053, holotype). A Habit of conidiostromata 

on twig. B Close-up of conidiostromata. C White conidial mass released. D Section of conidioma. E 

Conidiomata wall. F Conidiogenous cells embedded in paraphyses. G, H Conidia. I Germinating 

conidium. J, K Colonies from above on PDA (J from above, K from below). Scale bars: B = 200 µm, 

C = 100 µm, D = 50 µm, F = 20 µm, E, GïI = 10 µm. 

 

 

Figure 15 ï Continued. 
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Figure 15 ï Best scoring RAxML tree with a final likelihood value of -7,757.345383 based on 
combined ITS, tef1-Ŭ and tub2 sequence data of related species. The tree was rooted with Diplodia 
mutila CMW 7060 and D. seriata (CBS 112555). One hundred and thirteen strains were included in 
the combined analyses, which comprised 1,912 characters (636 characters for ITS, 812 characters for 
tef1-Ŭ and 464 characters for tub2, including alignment gaps). The matrix had 674 distinct alignment 
patterns, with 37.48% of undetermined characters and gaps. Estimated base frequencies were: A = 
0.210848, C = 0.303990, G = 0.257216, T = 0.227946; substitution rates AC = 0.972200, AG = 
3.536995, AT = 1.463692, CG = 1.142126, CT = 5.298252, GT = 1.000000; gamma distribution 
shape parameter Ŭ=0.216683. The Bayesian inference analyses was implemented by MrBayes v.3.2.2 
with the best-fit model (K80+G for ITS; GTR+I+G for tef1-Ŭ; GTR+G for tub2) of evolution 
estimated with MrModeltest 2.2. The species determined in this study is indicated in red and bold. 
Bootstrap support values for maximum likelihood (MLBS, left) ů 60% and Bayesian posterior 
probabilities (BYPP, right) ů 0.90 are indicated at the nodes, respectively. Hyphens (-) represent 
support values less than 50% MLBS/0.90 BYPP. The ex-type superscript "T". 
 
8. Lasiodiplodia juglans F.H. Wang & C.L. Yang, sp. nov.                                                     Fig. 16 

Index Fungorum number: IF901561; Facesoffungi number: FoF15578 

Etymology ï Name refers to the host plant, Juglans regia L. 

Holotype ï SICAU 23-0055. 

Associated with blight symptom on living branches of Juglans regia. Symptoms are not 

obvious in the early stages, with branches showing wilting leaves and dehydration leading to branch 

dieback. In later stages, the bark cracks, becoming rough and dry. Sexual morph: Not observed. 
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Asexual morph: Appearing as raised spots on the host. Conidiomata 290ï390 × 320ï430 µm (xↄ = 

320 Ĭ 380 ɛm, n = 20), stromatic, pycnidial, immersed, aggregated, unilocular or multilocular, 

globose to depressed globose. Conidiomata wall 55ï95 ɛm wide, composed of 6ï9-layers of pale 

brown to brown, smooth-walled cells of textura angularis. Paraphyses up to 45ï72 ɛm long, 2ï4 ɛm 

wide, aseptate, hyaline. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 10ï18 

× 5ï8 µm (xↄ = 14 × 7 ɛm, n = 20), lining the pycnidial cavity, holoblastic, subcylindrical, hyaline, 

smooth-walled. Conidia 26ï34 × 13ï16 µm (xↄ = 28 × 15 ɛm, n = 40) rarely subovoid to ellipsoid-

ovoid, both ends are broadly rounded, hyaline, thick-walled, smooth-walled, becoming mature 1-

septate, rough-walled, echinulate, pale brown to dark brown, oblong to ovoid, straight, not seen 

longitudinal striations. 

Culture characteristics ï Conidia begin to germinate within 24 hours in sterile water, with a 

germ tube emerging from the center. Colonies on PDA reaching 60 mm diam., after 9 days at 25 Ņ. 

The mycelium grows on the surface of the medium, forming circular, fluffy colonies with a coral 

fleece-like appearance. Initially white, the colonies gradually turn brown to dark brown. The reverse 

side of the colonies appears brown, and not produced pigmentation on PDA media. 

Material examined ï China, Sichuan Province, Liangshan Yi Autonomous Prefecture Puge 

County (27Á24ǋ65ǋǋN, 102Á30ǋ7ǋǋE, alt. 1591 m), on the living branch of Juglans regia, 24 August 

2021, F.-H. Wang, WFH202208004-1 (SICAU 23-0055, holotype), ex-type culture SICAUCC 23-

0034. Ibid., WFH202208004-1B (SICAU 23-0164), living culture SICAUCC 23-0143. 

GenBank numbers ï SICAUCC 23-0034: PP060650 (ITS) and PP061165 (tub2); SICAUCC 

23-0143: PP844871 (ITS) and PP850059 (tub2). 
 

 

Figure 16 ï The PHI test results for Lasiodiplodia chongzhouense, L. juglans, and closely related 
species were obtained using both LogDet transformation and splits decomposition methods. The PHI 
test did not find any statistically significant recombination (ūw = 1) in the data set. The new strains 
are represented in red and bold. "T" represents the type strain. 
 

Note ï Lasiodiplodia chongzhouense is characterized by stromatic, pycnidial, immersed, 

aggregated, unilocular or multilocular, globose to depressed globose conidiomata, hyaline, smooth, 

becoming mature 1-septate, rough-walled, echinulate, pale brown to dark brown, oblong to ovoid, 

straight, both ends broadly rounded, thin-walled, not seen longitudinal striations conidia L. 

chongzhouense is morphologically best fit Lasiodiplodia (Alves et al. 2008). Lasiodiplodia 
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chongzhouense is phylogenetically closer to L. gilanensis (CBS 124704 and CBS 124705) (Fig. 15). 

In the phylogeny analyses, Lasiodiplodia juglans groups sister to L. gilanensis. Lasiodiplodia 

gilanensis was associated with unknown woody plant. in Iran (Abdollahzadeh et al. 2010). The PHI 

test revealed no significant recombination event between our strain and the closely related taxa (ūw 

= 1) (Fig. 16). In morphology, our isolate (SICAUCC 23-0034) differs from L. gilanensis in having 

superficial, ered with dense mycelium, solitary, globose, thick-walled conidiomata,aseptate, ellipsoid 

to ovoid, with granular content, rounded at apex, base mostly truncate conidia. Our isolate has smaller 

conidiomata (320 × 380 µm vs. 900 × 980 ɛm). Therefore, we designate our collection as a new L. 

juglans species in Lasiodiplodias. 

 

 
 
Figure 16 ï Lasiodiplodia juglans (SICAU 23-0055, holotype). A Habit of conidiostromata on 
branch. B Transection section through conidiostromata. C Vertical section through conidioma. D 
Section of conidiomata wall. E, F Conidiogenous cells and conidia. GïI Conidia. J Geminating 
conidium. K, L Colonies on PDA (K from above, L from below). Scale bars: B = 200 µm, C = 20 
µm, DïG, J = 10 µm, H, I = 5 µm. 

 

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

Fig. 17 
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Index Fungorum number: IF510941; Facesoffungi number: FoF00166 

Associated with blight symptom on living branches of Juglans sigillata. Symptoms manifest 

as brown patches appearing on the exterior of the branches and stems. These patches expand into 

larger areas, with longitudinal growth being faster than lateral growth. When the patches encircle the 

branches completely, it leads to the withering and death of the branches. Sexual morph: Not observed. 

Asexual morph: Conidiomata 160ï280 × 140ï190 µm (xↄ = 220 × 165 ɛm, n = 20), formed on walnut 

branch in culture, uniloculate, dark brown to black, immersed in the host becoming erumpent when 

mature. Paraphyses hyaline, cylindrical, septate, no branched, ends rounded, up to 32ï58 ɛm long, 

3ï4 ɛm wide arising amongst the conidiogenous cells. Conidiogenous cells hyaline, cylindrical, 

holoblastic. Conidiomata wall 32ï58 µm wide, composed of 5ï7 layers of brown to dark brown cells. 

Conidia 21.5ï31 × 11.5ï15.7 µm (xↄ = 27 × 13.5 ɛm, n = 40), hyaline, globose to subglobose or 

ellipsoidal, with rounded apex and base, widest at the middle, thick-walled, and unicellular. 

Culture characteristics ï Conidia begin to germinate within 12 hours in sterile water, with a 

germ tube emerging from the center. Colonies on PDA reaching 60 mm diam., after 8 days at 25 Ņ.  

The mycelium grows on the surface of the medium, forming circular colonies with well-developed 

aerial hyphae that are flocculent. Initially white, the colonies gradually turn olive green to black. The 

reverse side of the colonies appears black, and not produced pigmentation on PDA media. 

Material examined ͠  China, Sichuan Province, Chengdu City, Chongzhou City (30Á40ǋ6ǋǋN, 

103Á40ǋ26ǋǋE, alt. 512 m), on the living branch of Juglans sigillata, 14 January 2021, F.-H. Wang, 

WFH202101011 (SICAU 22-0078), living culture SICAUCC 22-0079. 

GenBank numbers ï ON090365 (ITS), ON090418 (LSU), ON090406 (SSU), ON112377 (tef1-

Ŭ) and ON112378 (tub2). 

Note ï In our phylogenetic analysis, new isolate (SICAUCC 22-0079) clustered with 

Lasiodiplodia pseudotheobromae in a well-supported clade (Fig. 15). Phylogenetic analysis showed 

that our new isolates clustered within L. pseudotheobromae clade. The sequence alignment of ITS, 

tef1-Ŭ, and tub2 with the ex-type strain L. pseudotheobromae (CBS 116459) shows no significant 

difference. Morphologically, our new isolates are similar to the description of L. pseudotheobromae 

(Phillips et al. 2013). Therefore, based on morphology and phylogeny, the isolate SICAUCC 22-

0079 is identified as L. pseudotheobromae. 

 

10. Lasiodiplodia theobromae (Pat.) Grif. & Maubl., Bull. Soc. Mycol. Fr. 25: 57 (1909)      Fig. 18 

Index Fungorum number: IF188476; Facesoffungi number: FoF00167 

Associated with blight symptom on living twigs of Juglans regia. The symptoms appear at the 

tips of the branches, initially manifesting as water-soaked lesions, which later progress to rot and 

death. Sexual morph: Not observed. Asexual morph: Conidiomata 190ï320 × 170ï290 µm (xↄ = 260 

Ĭ 230 ɛm, n = 20), pycnidial, uniloculate, solitary or aggregated, globose to subglobose, immersed 

in the host becoming erumpent when mature. Conidiomata wall, unformed. Paraphyses hyaline, 

cylindrical, septate, occasionally branched, ends rounded, up to 50 ɛm long, 4ï5 ɛm wide. 

Conidiophores reduced to conidiogenous cells. Conidiogenous cells 8ï15 × 4ï7 µm (xↄ = 12 × 5 ɛm, 

n = 20) lining the pycnidial cavity, holoblastic, hyaline, subcylindrical, smooth-walled. Conidia 24ï

33 × 14ï17 µm (xↄ = 29 × 16 ɛm, n = 20), subovoid to ellipsoid-ovoid, apex broadly rounded, tapering 

to truncate base, widest in middle to upper third, thick-walled, contents granular, initially hyaline and 

aseptate, remaining hyaline for a long time, mature becoming dark brown, 1-septate. 

Culture characteristics ï Conidia begin to germinate within 12 hours in sterile water, with a 

germ tube emerging from the center. Colonies on PDA reaching 60 mm diam., after 7 days at 25 Ņ. 

The mycelium grows on the surface of the medium, forming circular colonies with well-developed 

aerial hyphae that are flocculent in appearance. Initially white, the colonies gradually turn brown to 

black, and sclerotia are produced in the later stages. The reverse side of the colonies appears black, 

and not produced pigmentation on PDA media. 

Material examined ï China, Sichuan Province, Suining City, Shehong City, Guangxing Town 

(30Á57ǋ22.43ǋǋN 105Á18ǋ54.25ǋǋE, alt. 404 m), on the living twigs of Juglans regia, 17 May 2021, F.-

H. Wang, WFH202105017 (SICAU 22-0144), living culture SICAUCC 22-0146. 
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GenBank numbers ï OP963845 (ITS), OP964584 (LSU), OP962306 (SSU), OQ281383 (tef1-

Ŭ) and OQ281420 (tub2). 

Note ï The phylogenetic result showed the strain SICAUCC 22-0146 clustered with the other 

strains of Lasiodiplodia theobromae. The sequence alignment of ITS, tef1-Ŭ, and tub2 with the ex-

type strain L. theobromae (CBS 124.13) shows no significant difference. The morphological 

examination of this collection matched well with the holotype of L. theobromae (De Silva et al. 2022). 

Lasiodiplodia theobromae was previously collected in Thailand, while this is a record for China. 

 

Neofusicoccum Crous, Slippers & A.J.L. Phillips, Studies in Mycology 55: 247 (2006). 

Neofusicoccum is one of the species-rich genera in Botryosphaeriaceae and includes 71 

epithets listed Species Fungorum (2024). Neofusicoccum was introduced by Crous et al. (2006a) to 

accommodate species that are similar to Botryosphaeria, but phylogenetically distinct. However, 

morphological characterisation of these species remains controversial (Abdollahzadeh et al. 2013, 

Tennakoon et al. 2021b). To resolve the species, multi-gene sequence data are essential. Species in 

Neofusicoccum have been reported as endophytes, pathogens and saprobes on a wide range of hosts 

(Li  et al. 2018). 

 

 
 
Figure 17 ï Lasiodiplodia pseudotheobromae (SICAU 22-0078). A, B Habit of conidiomata on 
branch. C Vertical section through conidioma. D Section of conidiomata wall. E Paraphyses. F 
Conidiogenous cells and conidia. G Conidia. H Geminating conidium. I, J Colonies on PDA (I from 
above, J from below). Scale bars: B = 200 µm, C = 50 µm, D = 20 µm, EïH = 15 µm. 
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Figure 18 ï Lasiodiplodia theobromae (SICAU 22-0144). A, B Habit of conidiomata on twig. C, D 

Conidiogenous cells and paraphyses. EïH Conidia. I Geminating conidium. J, K Colonies on PDA 

(J from above, K from below). Scale bars: A = 500 µm, B = 100 µm, I = 20 µm, CïH = 10 µm. 

 

11. Neofusicoccum juglans F.H. Wang & C.L. Yang, sp. nov.                                                Fig. 19 

Index Fungorum number: IF901562; Facesoffungi number: FoF15579 

Etymology ï Name refers to the host plant, Juglans regia. 

Holotype ï SICAU 22-0056. 

Associated with blight symptom on living twigs of Juglans regia. Death of shoot tips, twigs 

and branch tips can be observed. The infection progresses towards the main stem accompanied by a 

loss of foliage. Sexual morph: Ascostromata erumpent and well-developed, scattered or aggregated, 

480ï710 µm (xↄ = 590 µm, n = 30), black, rounded to irregular, semi-immersed, and with multi-locule 

immersed in single stroma. Ostiole opening separately, usually papillate. Locules 198ï330 diam., (xↄ 

= 296 µm, n = 20), immersed in stroma, black, and circular to ovoid. Peridium comprising 4ï7 layers 

of textura angularis, outer region of dark brown cells, a dinner region of hyaline cells lining the 

locule. Pseudoparaphyses 2ï6 mm broad, filiform, septate, slightly constricted at septum. Asci 75ï

108 × 17ï21 µm (xↄ = 90 × 19 µm, n = 20), bitunicate, clavate, hyaline, with thin-walled, short pedicel, 

apically rounded, 8-spored, and forming among pseudoparaphyses. Ascospores 17ï29 × 8ï13 µm (xↄ 

= 23 × 10 µm, n = 40), hyaline, 1ï3-septate, thin-walled, fusoid to ellipsoid, sometimes with tapered 

ends, usually broadest in the middle, smooth, and granular. Asexual morph: Not observed. 
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Culture characteristics ï Ascospores germinating on sterile water within 12 h and germ tubes 

produced from ends. Colonies on PDA reaching 60 mm diam., after 7 days at 25 Ņ. The mycelium 

grows on the surface of the medium, forming circular colonies with flocculent hyphae. Initially, the 

colonies are white, fluffy, and moderately dense, with regular edges. They start out as white but 

gradually darken from the center. The reverse side of the colonies is dark black. Not produced 

pigmentation on PDA media. 

Material examined ͠  China, Sichuan Province, a walnut garden of Chongzhou (30£40ł6ł

łN, 103£40ł20łłE), on the living twigs of Juglans regia, 21 April 2022, F.-H. Wang, 

WFH202204013 (SICAU 23-0056, holotype), ex-type culture SICAUCC 23-0035. Ibid., 

WFH202204013B (SICAU 23-0165), living culture SICAUCC 23-0144. 

GenBank numbers ï SICAUCC 23-0035: PP060651 (ITS), PP061133 (tef1-Ŭ) and PP061166 

(tub2); SICAUCC 23-0144: PP844872 (ITS), PP850051 (tef1-Ŭ) and PP850060 (tub2). 

Note ï Neofusicoccum juglans was collected from diseased branches of Juglans regia in China. 

In the phylogenetic analysis, N. juglans formed a monophyletic clade basal to Neofusicoccum species. 

Neofusicoccum juglans is phylogenetically closer to N. sichuanense (Fig. 20). However, N. 

sichuanense has aseptate ascospores, 12ï19 × 4ï7 µm, while N. juglans has 1ï3 septate ascospores, 

17ï29 × 8ï13 µm (Xu et al. 2022a). Nucleotide comparisons reveal notable genetic dissimilarities 

between N. juglans and N. sichuanense (SICAUCC 22-0099), viz. 1.4% (7/516, 0 gap), 3.0% (8/265, 

0 gap), and 1.9% (8/424, 0 gap) in the ITS, tef1-Ŭ, and tub2, respectively. The PHI test revealed no 

significant recombination event between our strain and the closely related taxa (ūw = 1) (Fig. 21). 

Therefore, the new strain is introduced as a new species based on morphology evidence. 

 

12. Neofusicoccum parvum (Pennycook & Samuels) Crous, Slippers & A.J.L. Phillips, Stud. Mycol. 

55: 248 (2006)                                                                                                                          Fig. 22 

Index Fungorum number: IF500879; Facesoffungi number: FoF00153 

Associated with blight symptom on living twigs of Juglans regia. Symptoms on the branches 

appear as warts, the periderm around warts can become cracked, and the bark is roughened with a 

scaly periderm. During dry weather, these cankers expand and coalesce. Sexual morph: Ascostromata 

600ï1200 ɛm diam, 190ï280 ɛm high (including the papilla), visible as minute black dots or papilla 

on host tissue, semi-immersed to erumpent under epidermis, individually globose to subglobose, 

solitary or clustered, longitudinal axis vertical to the host surface. Locules 190ï280 × 180ï290 µm 

(xↄ = 240 × 260 µm, n = 20), nearly circular. Ostiole central, circular, papillate. Peridium of locules 

up to 20ï55 ɛm wide, two-layered, outer layer composed of brown to dark brown, thick-walled cells 

of textura angularis, inner layer composed of hyaline thin-walled cells of textura angularis. 

Pseudoparaphyses 2ï3.5 ɛm wide, hyphae-like, numerous, septate, slightly constricted at septum. 

Asci 78ï116 × 13ï17 µm (xↄ = 96 × 15 µm, n = 20), 8ïspored, bitunicate fissitunicate, clavate to 

cylindro-clavate, short pedicellate, apically rounded with well-developed ocular chamber. 

Ascospores 18ï26 × 9ï13 µm (xↄ = 24 × 11 µm, n = 20), hyaline, aseptate, during germination, with 

a 1ï2-septate, ellipsoidal to fusiform, usually wider in the center, thick and rough-walled. Asexual 

morph: Not observed. 

Culture characteristics ï Ascospores germinating on sterile water within 12 h and germ tubes 

produced from ends. Colonies on PDA reaching 60 mm diam., after 9 days at 25 Ņ. The mycelium 

grows on the surface of the medium, filamentous, circular, flat with entire margin, from above brown 

to dark brown reticulation hyphae. The reverse side of the colonies is dark black. Not produced 

pigmentation on PDA media. 

Material examined ͠  China, Sichuan Province, Neijiang City, Dongxing District, Paifang 

Village (29Á48ǋ30.19ǋǋN 105Á6ǋ36.05ǋǋE, alt. 388 m), on the living twigs of Juglans regia, 17 May 

2021, F.-H. Wang, WFH202105009 (SICAU 22-0150), living culture SICAUCC 22-0153. 

GenBank numbers ï OP963850 (ITS), OP964589 (LSU), OP962308 (SSU), OQ281388 (tef1-

Ŭ) and OQ281422 (tub2). 

Note ï Neofusicoccum parvum has been reported on various woody hosts and is an important 

plant pathogen (Iturritxa et al. 2011, Liu et al. 2012, Abou-Mansour et al. 2015, Vakalounakis et al. 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
https://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
https://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
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2019, Si et al. 2023). The sexual morph of N. parvum is characterized by uni- or multi-loculate 

ascostromata, cylindrical, to clavate asci and oval to broadly fusiform, hyaline, aseptate ascospores 

(Slippers et al. 2004). Nucleotide comparison of ITS, tef1-Ŭ, and tub2 (SICAUCC 22-0153) reveals 

high similarity to N. parvum (isolate MFLUCC 11-0184), the similarities are 100% (517/517, 0 gap), 

99% (276/285, 0 gap), and 99.8% (430/434, 0 gap), respectively. We identified our isolate as N. 

parvum based on morphology and phylogeny. 

 

 
 
Figure 19 ï Neofusicoccum juglans (SICAU 23-0056, holotype). A, C Appearance of ascostromata 
on host substrate. B Transverse cutting diagram of ascomata. D Section of ascoma. E Peridium. F 
Pseudoparaphyses and asci. G, H Asci. I, J Ascospores. K Germinating ascospore. L, M Colonies on 
PDA (L from above, M from below). Scale bars: B = 500 ɛm, C = 200 ɛm, D = 50 ɛm, FïH = 20 
ɛm, E = 10 ɛm, IïK = 5 ɛm. 

https://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
https://webofscience.clarivate.cn/wos/alldb/general-summary?queryJson=%5b%7b
https://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
https://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum

