;°°SPH<°§“ MYCOSPHERE 16(1): 2002 22582025)  www.mycosphere.org ISSN 2077 7019
& ? Doi 10.5943/mycosphere/16/1/12

Microfungi associated with walnut trees in southwestern China

Wang FHY?, Xu XL13 Zeng Q"2 Liu LJ*? Liu F'2 Deng Y+?, Sun QR?, Yan YQ!?, Li XY 12,
Xiang SS+?, Shuai Q"2 Liu YG'? Li SJ*? Yang H'? Han S2, Liu L %2 Yang CL1?"

LCollege of Forestry, Sichuan Agriculture University, Chengdu 611130, Sichuan, China

2 National Forestry and Grassland Administration Key Laboratory of Forest Resources Conservation and Ecological
Safety on the Upper Reaches of the Yangtze River & Forestry Ecological Engineering in the Upper Reaches of the Yangtze
River Key Laboratory of 8huan Province, Chengdu 611130, Sichuan, China

3Forestry Research Institute, Chengdu Academy of Agriculture and Forestry Sciences, ChengdSsdiis0China

Citation T Wang FH, Xu XL, Zeng Q, Liu LJ, Liu F, Deng Y, Sun QR, Yan YQ, Li XY, Xiang SS,
Shuai Q, Liu YGLIi SJ, Yang H, Han S, Liu Lyang CL 2025 Microfungi associated with walnut
trees in southwestern Chindycospherel6(1): 20022258, Doi 10.5943/mycosphere/16/1/12

Abstract

The plant family, Juglandaceaecomprises economically important tree species that are
extensively cultivated worldwide, with thiiglansandCaryagenera representing the largest areas
of cultivation. Fungi associated wiluglandaceaglants are diverse and widespread, with about 200
walnutrelated species identified in China based on around 120 fragmented refeferdats, there
have been few systematic studies conducted on walnut fanGhina In this study, diseased
branches, leaves, fruits, and litter showing symptoms of infection were collected to conduct an in
depth investigation oAscomycotdungi associated with walnuts in Sichuan, southwestern China.
The fungi were identified through morphological analysis and rgelie phylogenetic methods,
revealing one phylum, four classes, 14 orde6sfaiilies, 42 genera, an®0 species among our
newly collected specimenghis paper describes one new gerlispmelanconigGnomoniaceae
Diaporthales), and 25 new species, includind\lternaria ganzienseAurantiascoma juglandjs
Botryosphaeriagaoxianensg B. neijiangensg B. yibinense Colletotrichum beichuanenseCo.
shehongenseCladosporium rugaeDothiorella pugeenseDiaporthe mianyangensduglanconis
magnatum J. mucosporiumKirschsteiniothelia yantingensd.asiodiplodia chongzhouensé.
juglans Nectria fusiformispora Neomelanconis juglandis Neofusicoccum juglans Neof
wenchuanense Ophiognomonia pseudopterocaryadParaeutypella neijiangense Periconia
yantingensgScopulariopsis pseudobrevicayl&phaerulina curvecylindrospoyrandTrichothecium
downum In addition,37 new host records an85 new geographical records were documented.
Morphologically similar species and phylogenetically relate@ tare compared and discussed, with
detailed descriptions and illustrations provided for each spetigs. study did not perform
pathogenicity tests on all speciemd mtential pathogens were identifiedainly based on field
symptoms and existing literature on their pathogenicity, with future experiments planned to
systematically assess these species in accordance with Koch's posititedestudy 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 AscomycotaWijayawardeneet al. 2@2), with updates incorporated from recent
relevant publications.

AscomycotaCaval.-Sm.

Dothideomycetesensu O.E. Eriksg Winka
Botryosphaeriale<.L. Schoch, Crous & Shoemaker
Botryosphaeriacead@heiss. & P. Syd.

BotryosphaeriaCes. & De Not.

1. Botryosphaeria dothide@Moug.) Ces. & Derecollected in China

2. Botryosphaeriagaoxianense=.H. Wang & C.L. Yangsp. nov.

3. Botryosphaeria neijiangensgé.H. Wang & C.L. Yangsp. nov.

4. Botryosphaeria wangensi§.Q. Li & S.F. Chennew host and geographical record
5. BotryosphaeriayibinenseF.H. Wang & C.L. Yangsp. nov.

Dothiorella Sacc

6. Dothiorella pugeensé.H. Wang & C.L. Yangsp. nov.

LasiodiplodiaEllis & Everh.

7. Lasiodiplodia chongzhouensié.H. Wang & C.L. Yangsp. nov.

8. LasiodiplodiajuglansF.H. Wang & C.L. Yangsp. nov.

9. Lasiodiplodia pseudotheobroma®J.L. Phillips, A. Alves & Crousiecollected in China
10. Lasiodiplodia theobromaéPat.) Grif. & Maubl.recollected in China

NeofusicoccumCrous, Slippers & A.J.L. Phillips

11.Neofusicoccum juglan$-.H. Wang & C.L. Yangsp. nov.

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

13. NeofusicoccunsichuanenseX.L. Xu & C.L. Yang,recollected in China

14.Neofusimccum wenchuanensg.H. Wang & C.L. Yangsp. nov.

CladosporialesAbdollahz. & Crous.

Cladosporiacea€halm. & R.G. Archibald
CladosporiumLink
15. CladosporiumcladosporioidegFresen.)G.A. de Vriesrecollected in China
16. Cladosporium rugad-.H. Wang & C.L. Yangsp. nov.

HysterialesLindau
HysteriaceaeChevall.
RhytidhysteronSpeg.
17. Rhytidhysteron rufulum(Spreng.) Spegnew host record
18. RhytidhysteronsichuanenseX.L. Xu & C.L. Yang,new host record
19. Rhytidhysteronsubrufulum X.L. Xu & C.L. Yang,new host record

KirschsteiniothelialeHern.-Restr., R.F. Castafieda, Gené & Crous
Kirschsteiniotheliaceadoonmee & K.D. Hyde

KirschsteiniotheliaD. Hawksw

20. Kirschsteiniothelia yantingens&.H. Wang & C.L. Yangsp. nov.

MycosphaerellalegNannf.) P.F. Cannon

Mycosphaerellaceakindau
Cercosporarresen. ex Fuckel
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21. CercosporanicotianaeEllis & Everh,new host record

RagnhildianaSolheim

22. Ragnhildianadiffusa (Heald & F.A. Wolf) Videira & Croustecollected in China
SphaerulinaSacc

23. Sphaerulina curvecylindrospor&.H. Wang & C.L. Yangsp. nov.

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

Pleosporaled.uttr. ex M.E. Barr
Bambusicolacea®.Q. Dai & K.D. Hyde
PalmiascomaPhook. & K.D. Hyde
25. PalmiascomagujingenseMonkai & Phookamsakgecollected in China

Macrodiplodiopsidacea&oglmayr, Jaklitsch & Crous

Pseudochaetosphaeronenfainith

26. PseudochaetosphaeronentainmingenseD.P. Wei, Wanas. & K.D. Hydejew host and
geographical record

MassarinaceaéMunk
HelminthosporiumLink
27. Helminthosporiumjuglandinum Voglmayr & Jaklitschnew geographical record
28. Helminthosporiumvelutinum Link, recollected in China

PericoniaceaeNann.
PericoniaTode
29. Periconiabyssoide®ersrecollected in China
30. Periconiapseudobyssoidddar k ov s k. & néwhosKracbré r gi us,
31. PericoniathailandicaN.G. Liu, K.D. Hyde & Hongsanangw host and geographical record
32. Periconia yantingensé.H. Wang & C.L. Yangsp. nov.

Phaeosphaeriaceakl.E. Barr

ParaphomaMorganJones & J.F. White

33. ParaphomadioscoreagQuaedvl., H.D. Shin, Verkley & Crousew host and geographical
record

Pleosporaceadlitschke
Alternaria Nees
34. Alternaria alternata(Fr.) Keissl. recollected in China
35. Alternaria doliconidium J.F. Li, Camporesi & K.D. Hyde&ew host and geographical record
36. Alternaria ganziensd=.H. Wang & C.L. Yangsp. nov.
37. Alternaria italica J.F. LI, Camporesi & K.D. Hydaew host and geographical record
38. Alternaria longipes(Ellis & Everh.) E.W. Masomew host and geographical record

Teichosporaceadl.E. Barr
AurantiascomaThambugala & K.D. Hyde
39. Aurantiascoma juglandig=.H. Wang & C.L. Yangsp. nov.

ValsarialesJaklitsch, K.D. Hyde & Voglmayr
Valsariaceaelaklitsch, K.D. Hyde & Voglmayr
MyrmaeciumNitschke ex Fuckel
40. Myrmaeciumfulvopruinatum (Berk.) Jaklitsch & Voglmaymecollected in China

Eurotiomycete<).E. Erikss. & Winka
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EurotialesG.W. Martin ex Benny & Kimbr.
Aspergillacead.ink
Penicillium Link
41. Penicillium citrinum Thom,new host and geographical record

Leotiomycete®©.E. Erikss. & Winka
HelotialesNannf.
SclerotiniaceadVhetzel
Botrytis P. Micheli ex Pers
42. Botrytis cinereaPers,new host and geographical record

Sordariomycete®©.E. Erikss. & Winka
AmphisphaerialedD. Hawksw. & O.E. Erikss.
Sporocadacea€orda

NeopestalotiopsiMaharachch., K.D. Hyde & Crous
43. Neopestalotiopsi€hiangmaiensisTibpromma & K.D. Hydenew host and geographical

record

PestalotiopsisSteyaert

44. Pestalotiopsiskenyana Maharachch., K.D. Hyde & Crousiew host and geographical
record

45, Pestalotiopsizvismiae(Petr.) J. Xiang Zhang & T. Xunew host record

DiaporthalesNannf.
DiaporthaceaeHohn. ex Wehm.

DiaportheNitschke

46. Diaporthecitri (H.S. Fawc.) F.A. Wolfnew host record
47. Diaporthe eredNitschke,recollected in China

48. Diaporthe mianyangensé&.H. Wang & C.L. Yangsp. nov.

49. Diaporthe novemJ . M. Sant os, Vr a n dnew ho$t anél geAgraphical .

record
50. Diaporthe pseudomangiferadr.R. Gomes, Glienke & Crousgw host and geographical
record
51 DiaportheravennicaThambug., Camporesi & K.D. Hydeew host record
52. DiaporthetectonaeDoilom, Dissan. & K.D. Hydenew host record
53. DiaporthetulliensisR.G. Shivas, Vawdrey & Y.P. Tangw host and geographical record
54. DiaporthevawdreyiY.P. Tan & R.G. Shivasiew host and geographical record

Gnomoniaceads. Winter
Neomelanconid=.H. Wang & C.L. Yanggen. nov.
55. Neomelanconis juglandis.H. Wang & C.L. Yangsp. nov.
Ophiognomonia(Sacc.) Speg.
56. Ophiognomonialeptostyla(Fr.) Sogonovrecollected in China
57. Ophiognomonia pseudopterocary&eH. Wang & C.L. Yangsp. nov.
58. OphiognomoniapterocaryaeD.M. Walker, in Walkernew host and geographical record

Juglanconidaceaé/oglmayr & Jaklitsch
JuglanconisVoglmayr & Jaklitsch
59. Juglanconisappendiculatavoglmayr & Jaklitsch, in Voglmayecollected in China
60. Juglanconis magnatunt.H. Wang & C.L. Yangsp. nov.
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61. Juglanconis mucosporiunt.H. Wang & C.L. Yangsp. nov.
62. Juglanconis juglandina(Kunze) Voglmayr & Jaklitschmew geographical record

GlomerellalesChadef. ex Réblova, W. Gams & Seifert

Glomerellacead.ocq. ex Seifert & W. Gams
Colletotrichum Corda
63. Colletotrichum beichuanens€&.H. Wang & C.L. Yangsp. nov.
64. Colletotrichumfioriniae (Marcelino & Gouli) Pennycookjew geographical record
65. Colletotrichumfructicola Prihast., L. Cai & K.D. Hydenew geographical record
66. Colletotrichumgloeosporioide¢Penz.) Penz. & Saconew geographical record
67. ColletotrichumgodetiaeNeerg,new geographical record
68. ColletotrichumscovilleiDamm, P.F. Cannon & Crousew host and geographical record
69. Colletotrichum shehongensg.H. Wang & C.L. Yangsp. nov.
70. ColletotrichumsiamensePrihast., L. Cai & K.D. Hydenew geographical record

Hypocrealed.indau
BionectriaceaeSamuels & Rossman

AcremoniumLink

71. AcremoniumhennebertiiW. Gamsnew host record

ClonostachysCorda

72. Clonostachysrosea (Link) Schroers, Samuels, Seifert & W. Gamsew host and
geographical record

Cordycipitacea&reisel ex G.H. Sung, J.M. Sung, Hywlines & Spatafora
Lecanicillium W. Gams & Zare
73. Lecanicillium dimorphum(J.D. Chen) Zare & W. Gamsew host and geographical record

NectriaceaeTul. & C. Tul.

AlbonectriaRossman & Samuels

74. Albonectriarigidiuscula (Berk. & Broome) Rossman & Samuatew host and geographical
record

Fusarium Link

75. Fusarium coffeatumL. Lombard & Crouspew host and geographical record

76. Fusarium graminearumSchwabenew geographical record

77. Fusarium incarnatum (Desm.) Sacayew geographical record

78. Fusarium lateritium Nees,new geographical record

Microcera Desm.

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

Nectria (Fr.) Fr.

80. Nectria fusiformisporaF.H. Wang & C.L. Yangsp. nov.

81. Nectria pseudotrichiaBerk. & M.A. Curtis,new host record

Neocosmospor&.F. Sm.

82. Neocosmosporaolani(Mart.) L. Lombard & Croustecollected in China

TrichotheciumLink

83. Trichothecium downumF.H. Wang & C.L. Yangsp. nov.

MicroascalesL_uttr.
Microascacead.uttr. ex Malloch
ScopulariopsiBainier
84. Scopulariopsis pseudobrevicaulisH. Wang & C.L. Yangsp. nov.

XylarialesNannf.

2006
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DiatrypaceaeNitschke
Diatrypella(Ces.& De Not.) De Not.
85. Diatrypella vulgarisTrouillas, W.M. Pitt & Gublernew host and geographical record
Eutypella(Nitschke) Sacc.
86. EutypellamicrothecaTrouillas, W.M. Pitt & Gublernew host and geographical record
ParaeutypellalL.S. Dissan., J.C. Kang, Wijayaw. & K.D. Hyde
87. Paraeutypellecitricola (Speg.) L.S. Dissan., Wijayaw., J.C. Kang & K.D. Hyadew host and
geographical record
88. Paraeutypella neijiangensgé.H. Wang & C.L. Yangsp. nov.
PeroneutypaBerl.
89. Peroneutypaubiformis Q.J. Shang, Phukhamsak & K.D. Hydew host and geographical
record

HypoxylaceaeDC.
HypoxylonBull.
90. Hypoxylon perforatum (Schwein.) Frnew host record

INTRODUCTION

Walnut, a member of thduglandaceadamily, broadly encompasses &lhrya andJuglans
plants, there are at least 53 species, varieties, or hybrids worldwide (retrieved from
http://www.theplantlist.orgon 7 June 2024). Walnut species thrive in various climates and are
distributed across six continepgxcluding Antarcticawith significant populations in northern Asia,
Australia, Europe, North South America, and New Zealand, but relatively few species in(lAdoca
et al. 2022 As a model species for environmental protection, walnuts provide unique advantages
over other tree@rlandiet 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 habitatréatents and birdévande& 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 (Adrian et al. 2018). With the
development of food technology, more innovative and creative walacéssing 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 wasteof walnutwoodproe s si ng (Pndzi k et alCaryaxétiayensis | n
Juglans nigra andPrunus serotinaare recognized as three premium species of hardwood timber
treesIn China, walnut fruit is edibl@ndwood 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 (Farad. &2022). Activated carbon derived from walnut
green peel has been used as an electrode material fgpdrigihmance supercapacitors (Tian et al.
2022). More importantly, people play with walrfuiit as a form of arffZhang et al. 2080).

Fungal species associated with walnuts have been documented sincel8#h le¢atury, with
ascomycetes being reported more frequently. Studies on the taxonomy and phyldggonofcota
fungi associated witBuglandacea€¢JuglansandCarya) 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 withglandaceaegeveals that, to date, nearly 282 species
belonging to 143 genera of asepcetes 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 aLi2@d@l. 2018).
Additionally, some fungi can cause diseases in flowers and fruits (Wang2éxdl. 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 (Tissesht2@9). The spores oAscomycotare
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indeed easily disseminated by wind, water, soil, or insects. They aradeagited to saprobic,
parasitic, or mutualistic life modes (Hyde et al. 2ZX¢aranjeOrtiz & Gabalddén 2019Despite 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 wafXutet al. 2022a).

China is the world's leading producer of walnuts, followed by the United States, India, Iran,
Romania, Turkey, Ukraine, and France (Martinez et al. 2010, Fan et a).28it8uan, the second
largest walnugrowing province in China, offers extensive walnut cultivation and a rich ecological
environment that provides abundant habitats for f(M\i et al. 2018. At present, a comprehensive
catalog for fungi associated with walnuts is lacking, with nmstviousresearch focusing on
individual pathogen$Li et al. 205a) As an economically important species, walnut research has
primarily focused on the impact of fungal diseases on production, neglecting fungal diversity, while
the absence of molecular data in earlier studies has led to unclear species boundariesudiyd diffic
in distinguishing between and within spec(®gang & Liu 2007, Yuet al. 205). Our research
revealed that walnut plants host a diverse range of fungi, including pathogenic, saprobic, and
endophytic species, with new species still belisgovered (Xu et al. 20228 panning from 2020
to 2023, this study aimed to enhance our understanding of fungal diversity on walnut trees by
identifying new species, new records, and novel sexseual connections, with fungal specimens
collected from various tissues across 22nti@s$ and regions in 11 cities of Sichuan Province.
Samples were primarily collected from widely distributed walnut tree species in Sichuan, including
Carya illinoinensis Juglans regiaandJ. sigillata, mainly focusing on laves, branches, and fruits.

A multigene phylogenetic analysis, integrated with morphological assessments, was conducted to
accurately classify the newly collected specimens.

MATERIALS AND METHODS

SampleCollection

From September 2020 to June 2023, specimens were collected from walnut plant in commercial
plantations of walnut located in the Sichuan (Hijy and collect the necrotic tissueswélnuts
Samples were collected from 1lie#(Dazhou, Bazhong, Guangyuan, Mianyang, Suining, Neijiang,
Luzhou, Yi bi n, andParemhgajandthreé’ autdreomqus states (Aba Tibetan and
Qiang Autonomous PrefectyreGarze Tibetan Autonomous Prefecture, and Liangshan Yi
Autonomous Prefecturedncompassing 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 tissuEach 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 isolatidme sporeproducing structures were observed
and photographed using a dissecting microscope (BGI Shanghai Advanced Photoelectric
Technology Co., Ltd., Shanghai, China) equipped with é80@&C micredigital camera (Shenzhen
Weishen Times Technology Cd.td., Shenzhen, ChinaYertical sectims of fruiting bodies were
made using a razor blade and mounted in dedisiélled water for microscopy. The dimensions of
both asexual and sexual structures in the collected samples were measured, encompassing ascomatz
peridia, asci, ascospores, confhores, conidiogenous cells, paraphysesnidiomata wa#,
conidia, the number of septa, and so forth. These structures were photographed using an Olympus
BX43 compound microscope (Olympus Industrial Co., Lidpahequippedvith an Olympus DP22
digital camera in conjunction with ACDSee (v3.1) software, as well as an Olympus BX53 compound
microscopgOlympus Industrial Co., Ltd., China) fitted with an SD1600AC digital camera and Cap
Studio (3.8.10.0) software (Image Technology Company, Suzhou, CHimale ascospore or
conidium isolations were carried out following the method described by Senanayake et al. (2020).
Germinating spores were transferred to PDA, incubated dt 24th a 12h photoperiod. After
incubation for 7 days to 2 months depending ammgn, colonies were examined for thediam,
shape, and appearance. The i odine reaction of
Type specimens were deposited at the Herbarium of Sichuaculigre University, Chengdu, China
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(SICAU). Extype cultures were deposited at the Culture Collection in Sichuarncuftgrie
University (SICAUCC). Faces of fungi numbers (Jayasiri et al. 2015)rmiek Fungorum numbers
(http://www.indexfungorum.orgare provided

DNA Extraction, Amplification, and Sequencing

Genomic DNA was extracted directly from the spore mass, fruiting bodies or 30 d pure cultures
using aPlant Genomic DNA Extraction Kit (Tiangen, China). Polymerase chain reaction (PCR) was
performed in a 25 pL reaction mixture containing 22 pL Master Mix (Beijing TsingKe Biotech Co.,
Ltd., Beijing, China), 1 pL DNA template, and 1 pL of each primer (10 pRYmers used for
amplification of different gene regions are listedlaible 1. The PCR thermal cycling procedure of
each gene region follows the proceel 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 deposiiadsenBank.

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 etal. (1990)

rpb2 Frpb25F Frpb27Cr  Liu et al. (1999)

tefl-U EF1-728F  986F Carbone & Kohn (1999)

tub2 Bt2a Bt2b Glass & Donaldson (1995)
Dothiorella ITS ITS5 ITS4 White et al. (1990)

tefl-U EF1-728F 986F Carbone & Kohn (1999)

tub2 Bt2a Bt2b Glass & Donaldson (1995)
Lasiodiplodia ITS ITS5 ITS4 White et al. (1990)

tefl-U EF1-728F 986F Carbone & Kohn (1999)

tub2 Bt2a Bt2b Glass & Donaldson (1995)
Neofusicoccum ITS ITS5 ITS4 White et al. (1990)

rpb2 Frpb25F Frpb27Cr  Liu et al.(1999)

tefl-U EF1-728F 986F Carbone & Kohn (1999)

tub2 Bt2a Bt2b Glass & Donaldson (1995)
Cladosporium ITS ITS5 ITS4 White et al. (1990)

tefl-U EF1-728F 986F Carbone & Kohn (1999)

act ACT-512F ACT-783R Carbone & Kohn (1999)
Rhytidhysteron ITS ITS5 ITS4 White et al. (1990)

LSU LROR LR5 Vilgalys & Sun (1994)

SSuU NS1 NS4 White et al. (1990)

tefl-U  ef1-983F efl-2218R  Rehner & Buckley (2005)
Kirschsteiniothelia ITS ITS5 ITS4 White et al. (1990)

LSU LROR LR5 Vilgalys & Sun (1994)

SsuU 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 LROR LR5 Vilgalys & Sun (1994)

rpb2 Frpb25F Frpb27Cr  Liu et al. (1999)
Sphaerulina ITS ITS5 ITS4 White et al. (1990)

LSU LSU1Fd LR5 Vilgalys & Sun (1994); Crous et 4R009)

tefl-U  ef1-983F efl-2218R  Rehner & Buckley (2005)

tub2 T B-S&y-R glgi;)& Donaldson (1995); Stukenbrock et a

rpb2 Frpb25F Frpb27Cr  Liu et al. (1999)
Palmiascoma ITS ITS5 ITS4 White et al. (1990)

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

Genera Primers Forward Reverse References
SSuU NS1 NS4 White et al. (1990)
rpb2 Frpb25F Frpb27Cr  Liu et al. (1999)
Pseudochaetospha ¢ ITS5 ITS4 White et al. (1990)
ronema
LSU LROR LR5 Vilgalys & Sun (1994)
SsuU NS1 NS4 White et al. (1990)
tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
Helminthosporium ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)
SSuU NS1 NS4 White et al. (1990)

tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
rpb2 fRPB25F fRPB27cR Liu et al. (1999)

Periconia ITS ITS5 ITS4 White etal. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)
SsuU NS1 NS4 White et al. (1990)
tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
Paraphoma ITS ITS5 ITS4 White et al. (1990)
tefl-U  ef1-983F efl-2218R  Rehner & Buckley (2005)
Glass&Donal dson (1995) ;
wb2 Tl Bt2b Cigelnik (1997)
Alternaria ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)

tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
rpb2 fRPB25F  fRPB27cR Liu et al. (1999)

gapdh  GDF1 GDR1 Berbee eal. (1999)
Aurantiascoma ITS ITS5 ITS4 White et al. (1990)

LSU LROR LR5 Vilgalys & Sun (1994)

SSuU NS1 NS4 White et al. (1990)

tefl-U  ef1-983F efl-2218R  Rehner & Buckley (2005)

rpb2 fRPB25F fRPB27cR Liu et al. (1999)
Myrmaecium ITS ITS5 ITS4 White et al. (1990)

LSU LROR LR5 Vilgalys & Sun (1994)

tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)

rpb2 fRPB25F fRPB27cR Liu et al. (1999)

Penicillium ITS ITS5 ITS4 White et al. (1990)
Glass & Donaldson (199596 Donnel |
bz Tl B2b 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 fRPB25F  fRPB27cR Liu et al. (1999)

Neopestalotiopsis  ITS _ ITS5 ITS4 White et al.(1990)
tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
Gl ass & Donaldson (1
b2 T1 Bt2b Cigelnik (1997)
Pestalotiopsis ITS _ ITS5 ITS4 White et al. (1990)
tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
Glass&Donal dson (1995) ;
b2 T1 Bt2b Cigelnik (1997)
Diaporthe ITS _ ITS5 ITS4 White et al. (1990)
tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
Gl ass & Donaldson (1
b2 Tl Bt2b Cigelnik (1997)
cal CAL228F CAL737R  Carbone & Kohr(1999)
his CYLH4F CYLH3-1b Crous et al. (2006b); Glass & Donaldson (19!
Neomelanconis ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)
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Table 1Continued.

Genera Primers Forward Reverse References
tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
rpb2 fRPB25F  fRPB27cR Liu et al. (1999)
Ophiognomonia ITS ITS5 ITS4 White et al. (1990)
tefl-U ef1-983F efl-2218R  Rehner & Buckley (2005)
m<204  MSE1F1nl MS-E5R2n Walker et al. (2012b)
. DeHoog & Gerrits van den Ende 1998;
Juglanconis ITS VoG LR5 Vilgalys & Hester 1990
LSU LROR LR5 Vilgalys & Sun (1994)
tub2 T BtHV2r (C;Igf;) ;& Donaldson (1995); Voglmayr et al.
Colletotrichum ITS ITS5 ITS4 White et al. (1990)
Glass & Donaldsof 1 995) ; 0O6Do
Wbz Tl Bt2b Cigelnik (1997)
act ACT-512F ACT-783R Carbone & Kohn (1999)
chsl CHS79F CHS354R Carbone & Kohn (1999)
Acremonium ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)
tefl-U ef1-983F efl-2218R  Rehner &Buckley (2005)
Gl ass & Donaldson (1
we2 Tl Bt2b Cigelnik (1997)
rpb2 fRPB25F  fRPB27cR Liu et al. (1999)
Clonostachys ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)
tefl-U  ef1-688F efl-1251R  Alves et al(2008)
Gl ass & Donaldson (1
we2 Tl Bt2b Cigelnik (1997)
Lecanicillium ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)
rpb2 fRPB25F  fRPB27cR Liu et al. (1999)
tefl-U  ef1-983F efl-2218R  Rehner &Buckley (2005)
Fusarium rpb2 fRPB25F  fRPB27cR Liu et al. (1999)
Albonectria tefl-U EF1 EF-2 O'Donnell et al. (1998)
Neocosmospora tub2 T1 Bt2b gi:;]e‘lzii (8199% Donaldson (1
Microcera ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)
- Carbone & Kohn (1999
tefl-U efl-728F EF-2 (1998)
Nectria ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)
tefl-U efl-728F efl-986R Carbone & Kohn (1999)
rpb2 fRPB25F fRPB27cR Liu et al. (1999)
act ACT-512F ACT1Rd Carbone & Kohn (1999)
Trichothecium LSU LROR LR5 Vilgalys & Sun (1994)
SsuU NS1 NS4 White et al. (1990)
Scopulariopsis LSU LROR LR5 Vilgalys & Sun (1994)
tefl-U  ef1-983F efl-2218R  Rehner &Buckley (2005)
tub2 Bt2a Bt2b Glass & Donaldson (1995)
Diatrypella ITS ITS5 ITS4 White et al. (1990)
Gl ass & Donaldson (1
wb2 Tl Bt2b Cigelnik (1997)
Eutypella ITS ITS5 ITS4 White et al. (1990)
Glass&Donal dson (1995) ;
we2 Tl Bt2b Cigelnik (1997)
Paraeutypella ITS ITS5 ITS4 White et al. (1990)
tub2 T Bt2b Gl ass & Donaldson (1

Cigelnik (1997)
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Table 1 Continued.

Genera Primers Forward Reverse References
Peroneutypa ITS ITS5 ITS4 White et al. (1990)
Gl ass & Donaldson (1
wp2 Tl Bt2b Cigelnik (1997)
Hypoxylon ITS ITS5 ITS4 White et al. (1990)
LSU LROR LR5 Vilgalys & Sun (1994)

rpb2 fRPB25F fRPB27cR

tub2 T1 Bt2b

Liu et al. (1999)
Glass & Donaldsof 1 995) ; 06 Do
Cigelnik (1997)

NoteT ITS, the rRNA internal transcribed spacer region; SSU, the nuclear rRNA small subunit gen
e (18S); LSU, the nuclear rRNA large subunitgene (288}U, t he tr ansl at-i on

U g e n e rpb2etlieiRNApolymerase Il second largest subunit ger2,

t -tubelin §ene;

m<04, theguanine nucleotidbinding protein subunit beta (MS204) geaM, calmodulingene;
hsB0, thehsBO genehis, the histone geneict, the actin geneghs1, the chitin synthase | geng;

apdh the glyceraldehyd8-phosphate dehydrogenase gene.

Table 2PCR primer amplification program

Cycles Temperature (N ) Duration

ITS, LSU, SSUtefl-U hsp0

1 94 denature 3 min

35 94 denature 30s
55anneal 50s
72 extensios 1 min

1 72 extensios 10 min

rpb2

1 95 denature 5 min

35 95 denature 1 min
52 anneal 2 min
72 extensios 90 s

1 72 extensios 10 min

m<04

1 94 denature 5 min

30 94 denature 30s
55 anneal 30s
72 extensios 1 min

1 72 extensios 10 min

cal, gapdh chs1

1 95 denature 4 min

35 95 denature 30s
58 anneal 30s
72 extensios 45 s

1 72 extensios 45 s

act

1 94 denature 3 min

35 94 denature 30s
60 anneal 50s
72 extensions 1 min

1 72 extensions 10 min
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Table 2 Continued.

Cycles Temperature (N ) Duration
his
1 96 denature 5 min
30 96 denature 30s
52 anneal 30s
72 extensions 1 min
1 72 extensions 5 min
tub2
1 96 denature 5 min
30 96 denature 30s
52 anneal 30s
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

SequenceéAlignment and PhylogeneticAnalyses

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 GenBatth:(/www.ncbi.nlm.nih.goy/ To
compare all sequences of single genes and multigenecél, chs1, gapdh his, hs60, ITS, LSU,
m<04,  rpb2, SSU, tefl-U, 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 1988)consistency of the single
gene sequence data was evaluated, allowing for the determination of the overall topological structure.
The multigenesequences were concatenated using Mesquite version 3.11 (build 766) (Maddison &
Maddison, 2019). ylogenetic analysis of the multigene sequences was conducted by integrating
Bayesian inference (Bl) and maximum likelihood (ML) metholdse 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 (Bl) analysis was perfRomglist &
Huelsenbeck 2003). Six Markov chains were run simelasly for a total of 5,000 generations,
with tree sampling occurring every t8@eneration. 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 iteratioriBhe phylogenetic tree was visualized using FigTree v. 1.4.3
(Rambaut 2014), and Adobe lllustrator CS6 v. 16.0.0 was employed for layout and enhancement.
The maximum likelihood bootstrap values (MEBwhich are equal to or greater thé0%o, 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
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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 paimamseplasy index (PHI) test to
determine the recombination level among closely related species (Bruen et alQaééavlieg et
al . 2014) . I f the pairwise homoplasy index 1is
significant recombinatios present in the dataset. A miticus 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 #lizeisthe
relationships among closely related taxa.

RESULTS AND DISCUSSION

Symptom I dentification 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 iags#ichtion obnephylum,
four classes, 14 orders6 2amilies, 42 genera, an@0 species from our newly collected specimens.
Among themFusarium Colletotrichum andDiaportheare the most commonly isolated genera, with
higher isolation frequencies c@ared to other fungal genefBable 3). This study only introduces
species ofAscomycotaand the sequence analysis of all species is fully consistent with the latest
taxonomic outline of th&scomycotar recently published papef@/ijayawardene et al. 2@ The
classes, orders, families, genera and species are arraraipddretical order.

Samples with obvious disease characteristics were also collected at the site. In the wild, disease
manifestations are primarily observed on leabeasnches, and fruits (see Fig. 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 seeecases. Fruit diseases have the deepest economic impact on
walnuts, with massive fruit drop leading to complete crop failure.

Taxonomy

Dothideomycetesensu O.E. Erikss. & Winka.
Dothideomycete®.E. Erikss. & Winka, Myconet 1(1): 5 (1997).

Dothideomycetets the foremost classes withiiscomycotavith an estimated 19,000 species
(Kirk et al. 2008 Schoch et al. 20@). Rossman et al. (2015) provided recommended names for
pleomorphic genera iDothideomycetesNe follow the latest treatments and updated accounts of
Dothideomycetem Hyde et al. (2024)

Botryosphaeriale<.L. Schoch, et al., Mycologia 98(6): 1050 (2007)

Botryosphaerialesvas introduced to accommodate a single farBibtryosphaeriaceaeyy
Schoch et al. (20065choch et al. (2009a) accepted its position inRle®sporomycetidad._ater,
Planistromellaceagvas recognised as a distinct family witBatryosphaerialegMinnis et al. 2012).
Liu et al. (2012) provided a phylogenetic analysiBotryosphaerialesand included the families
BotryosphaeriaceaandPhyllostictaceaeWikee et al(2013) redefinedthe Phyllostictg and shows
that it clusters sister tihe Botryosphaeriacea@BotryosphaerialesDothideomycetgsfor which the
older family namePhyllostictaceads resurrectedSubsequently, six familie#\plosporellaceae
Saccharatacege Melanopsacege Septorioideacege Endomelanconiopsidaceae and
Pseudofusicoccaceawvere introduced (Slippers et al. 20M8yka & Broders 2016Yang et al.
2017). Phillips et al. (2019) tassessed the families Bbtryosphaerialesn terms of morphology,
phylogeny and evolution analysis, and synonymized three fantiekymelanconiopsidaceaéth
Botryosphaeriacege Pseudofusicoccaceaavith Phyllostictaceag and Septorioideaceaewith
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SaccharataceaeCurrently, through divergence time estimation and phylogenetic analysis, a total of
six families have been identified within thBotryosphaeriales namely, Aplosporellaceae
BotryosphaeriacegeMelanopsaceaePhyllostictaceag Planistromellaceagand Saccharatacege

which are accepted as familial classifications within this oflengsanan et al. 2020Rathnayaka
et al. 2023

Figure 11 Representativeymptoms of disease in walnut orchardsi A12: Symptoms of disease

on branches and trunks; BB3: Symptoms of disease on leavesj C3: Symptoms of disease on
fruits.
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Table 3List of fungal species identified in this study.

, , Geographical
Species Host Tissue 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 WenchuanHuili
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
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Table 3Continued.

. , Geographical
Species Host Tissue distribution
Kirschsteiniothelia yantingense J. regia twig Yanting
Lecanicillium dimorphum J. regia Branch  Chongzhou
Lasiodiplodia chongzhouense J. regia Twig ChongzhouYanting
L. juglans J. regia Twig Puge
L. pseudotheobromae J. sigillata Branch  Chongzhou
L. theobromae J. regia Twig Shehong
Microcerachrysomphaludis 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
Peroneutypaubiformis J. regia Branch  Pingwu
Pestalotiopsis kenyana J. regia Branch  Yibin
P. vismiae Carya illinoensis  Fruit Chongzhou
Pseudochaetosphaeronema kunmingens 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

Botryosphaeriaceadheiss. & Syd

Botryosphaeriaceaavas introduced by Theissen and Sydow (1918) to accommodate three
generaBotryosphaeriaDibotryonandPhaeobotryonSubsequentiyNeodeightoniavas 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
ordersDothideales(von Arx & Miller 1954) andPleosporaleqLuttrell 1955), until Schoch et al.
(2006) elevatedotryosphaeriaceat the status of an ordeasBotryosphaerialesin this process,
the number of genera in this family continuously either increased or reduced by various authors.
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Currently, 20 genera are commonly acceptedBimiryosphaeriacea@hillips et al. 2019Hongsanan
et al. 202@, Wijayawardene et al. 2022 Samarakooat al. 202).

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

Botryosphaeriavas introduced by Cesadi De Notaris (1863) based on the type speBies
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
Botryosphaerialeand reduced them tdl species, with extensive synonymies uridletiothideaand
B. quercuumtogether with nine new combinations. In later studies these synonymies were not
always accepted (Shoemaker 1964vanesan 1984Slippers et al. 2004). However, as the type
material was immaturd3. dothideawas epitypified by Slippers et al. (2004) based on morphology
and phylogenetic data, which combined IT&]-Uandtub2 genes. Currently, Species Fungorum
(2025) lists 242 epithets ofBotryosphaerisspecies, but it is unclear, whether some of these would
reside inDiplodia.

1. Botryosphaeria dothide@Moug.) Ces. & De Not., Comm. Soc. crittog. Ital. 1(fasc. 4): 212 (1863)
Fig. 2

Index Fungorum number: IF183247; Facesoffungi number: FOF03512

Associatedwith blight symptomon living branches ofuglans 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 dieSexual morphAscostrom&®905 10 e m di am, bl ack, ci
to globose, gregarious, uno multi-loculate, immersed to erumpent on host tisblessk dots with
papillary protrusionscoriaceous, multiloculate, withi T6 ascoméa, with individual ostiolesOstiole
circular, central, papillatéeridiumcomposed of twdayered locules, outer layeomposeaf dark
brown or brown thiclkwalled cells otextura angularisinner layer composed of hyaline thwalled
cells oftextura angularigining the loculePseudoparaphysés53 . 5 e m wi-likesseptadtey p h a e
no branch seerAsci 78i132 x 1723 em (0= 108 x 21em, n =40), 8spored, bitunicate,
fissitunicate, cylindrical to clavateshort pedicellateapically rounded with an ocular chamber.
Ascospored9i 33 x 9 13em (o= 28 x 10.%em, n = 40), biseriate, hyaline, aseptate, fusoid to ovoid,
sometimes with tapered ends, spirsth@ped, thirwalled, smooth with granular contents. Asexual
morph:Not observed.

Cultural characteristics Ascospores germinating on sterile water within 12 h and g¢res
produced from end€olonieson PDA reaching 60 mmiam.,after 12 days at 2N . The mycelium
grows on the surface of the medium, forming circular colonies with-desiloped aerial hyphae,
fringed edges, a dense texture, and intact margins. Initially, the colonies are-grayestbut they
later turn dark brown to black. The reserside appears black due to the production of black
metabolites.

Materialexamined Chi na, Si chuan Province, Chengdu C
103 A39Nj29. 36 NjNjEing baahches offidlaRs regip 16 May 2021F.-H. Wang
WFH202105002 (SICAU 2P114), living culture SICAUCQR2-0116.

GenBank number$ SICAUCC 220116, OP964573LSU), OP963816(ITS), OP962301
(SSU) 0Q281399tub2), 0Q281363tefl-U) .

Notei This isolate is phylogenetically grouped with the typBatiryosphaeria dothide@CBS
115476 ex-type)with strong statistical suppdit00% MLBS/1.00 BYPP) (Fig3). Morphologically,
our strain shares similar morphology with the type Bwtryosphaeria dothidean having
macronematous and overlap sized ag@i {32 x 1723e m v 8144 xA&H2 5 € m)biseriatd, t h
hyaline, aseptate, fusoid to ovoid, sometimes with tapered endsyahéd, similar sized ascospores
(1933 x 913vs. 21132 x 10114 ¢ dayawdrdenat al. 2022)Nucleotide comparisons of ITS,
tub2, andtefl-U (SICAUCC 220116) also showed a high homology with the sequence®. of
dothidea(CBS 115476), with a similarity of 100% (530/530, 0 gap), 100% (433/433, 0 gap), and
100% (283/283, 0 gap), respectivéBlippers et al. 2004Based on morphological characters and
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phylogenetic analyses, we determine our specimeBs dsthideaBotryosphaeria dothides the
type species of the genus, and was reported extensively from all around th€Rindhps et al.
2019).

1 | J | K ‘ L | M/ ]
Figure 2 i Botryosphaeriadothidea (SICAU 220114). A Appearance odscostromaon host
substrate. B Section of ascoma. C Peridium. D Pseudoparaphyses an#i Bs@sci. IiL

Ascospores. M Germinating ascospore\Colonies on PDAN from above, O from belowycale
bar s: B = 50 ¢im, =D18 2m.em, C, E
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Botryosphaeria fusispora MFLUCC 11-0507
S Botryosphaeria fusispora MFLUCC 10-0098"
96/1 Botryosphaeria gaoxianense SICAUCC 23-0025"
Botryosphaeria gaoxianense SICAUCC 23-00141
Botryosphaeria fujianensis CGMCC 3.19099"
Botryosphaeria fujianensis BJFUCC 180226.3
Botryosphaeria fabicerciana CBS 127193"
Botryosphaeria fabicerciana CMW 27121
M' Botryosphaeria salicicola GUCC 21230.1
Botryosphaeria salicicola GUCC 21230"

b1 | Botryosphaeria rosaceae CGMCC 3.18007"
Botryosphaeria rosaceae CGMCC 3.18008
Botryosphaeria kuwatsukai CBS 135219"
Botryosphaeria kuwatsukai LSP 5

100/1 | Botryosphaeria corticis ATCC 22927

Botryosphaeria corticis CBS 1190477
Botryosphaeria pseudoramosa CERC 2001"
Botryosphaeria pseudoramosa CERC 2983
Botryosphaeria ramosa CGMCC 3.18004
Botryosphaeria ramosa CBS 122069
Botryosphaeria scharifii CBS 124703"
Botryosphaeria osmanthi GUCC 21433"
Botryosphaeria osmanthi GUCC 21433.1
Botryosphaeria osmanthi GUCC 21433.2
Botryosphaeria puerensis CSF 6052"
Botryosphaeria qingyuanensis CERC 2947
Botryosphaeria qingyuanensis CERC 2946'
96/0.98\}{— Botryosphaeria yibinense SICAUCC 23-0029"
Botryosphaeria yibinense SICAUCC 23-0030

Botryosphaeria dolichospermati CGMCC 3.19096"
N Botryosphaeria dolichospermatii CGMCC 3.19097
— Botryosphaeria sinensis CGMCC 3.17722"
Botryosphaeria wangensis CERC 2298"
Botryosphaeria wangensis CERC 2299
Botryosphaeria wangensis SICAUCC 23-0028
Botryosphaeria qinlingensis CFCC 52985
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Botryosphaeria qinlingensis CFCC 52984"
Botryosphaeria nejjiangense SICAUCC 23-0026"

- Botryosphaeria nejjiangense SICAUCC 23-0027
[ Botryosphaeria tenuispora MUCC 2900

Botryosphaeria tenuispora MUCC 237"

Botryosphaeria minutispermatia GZCC 16-0014
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S0/ 1\; Botryosphaeria minutispermatia GZCC 16-0013"

Botryosphaeria auasmontanum CMW 254137
_‘ Botryosphaeria guttulata CGMCC 3.20094"
9911 Botryosphaeria guttulata GZCC 19.0188
Botryosphaeria dothidea CBS 110302
100/1 | Botryosphaeria dothidea CBS 115476"
| Botryosphaeria dothidea SICAUCC 22-0116
— Botryosphaeria populi CBS 110300"
95/1 [ Botryosphaeria agaves MFLUCC 10-0051
Botryosphaeria agaves CBS 133992'
Botryosphaeria quercus MFLUCC 14-0459"
Botryosphaeria sarmentorum IMI 63581"
10011 | Cophinforma atrovirens MFLUCC 11-0425"
Cophinforma atrovirens MFLUCC 11-0655

100/1

Cophinforma (Outgroups)

Figure 3 7 Best scoring RAXML tree with &nal likelihood value of-6,520.307172based on
combinedITS, rpb2, tefl-U and tub2 sequence data of related speci€lse tree is rooted with
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Cophinforma atroviren@MFLUCC 11-0425 and MFLUCC 1-D655). inBotryosphaeriacead-ifty -

six strains were included in the analyses of the combined DNA loci and cor@f¥isscharacters
(990 characters for ITS, ®characters forpb2, 617 characters fotefl-Uand 4& characters for
tub2, including gaps). The matrix h&ed6 distinct alignment patterns witt23.0% undetermined
characters and gaps. Estimated base frequencies wer@:248600, G= 0.297627, G= 0.260903,

T = 0.222870; substitution rates A€0.881817, AG= 3.223105, AT=1.025336, CG=0.911114,
CT=5.281710,GT=1. 000000 ; gamma distribution shape
inference analyses was implemented by MrBayes v.3.2.2 with thditoestdel (HKY+I for ITS,
rpb2, tub2; HKY+G fortefl-U) of evolution estimated with MrModeltest 2.2. The species determined
in this study is indicateh red and boldBootstrap support values for maximum likelihood (MLBS,
left) & 60% and Bayesian posterior probabilities (BYPP, rightD.90 are indicated at the nodes,
respectively Hyphens {) represent support valuessethan 50%MLBS/0.90 BYPP. The ekype
superscript’ .

2. Botryosphaeriagaoxianensd-.H. Wang & C.L. Yang, sp. nov. Fig. 4

Index Fungorum number: IF901556; Facesoffungi number: FOF15573

Etymology 1 Named aftetocality where the fungus was isolated for the first time.

Holotype 1 SICAU 230046.

Associatedvith branch blight on dead branchesJofjlans 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 br&ehesd. morph: Not
observed. Asexual morpl€onidiomata260'480 x 3000410 em (o= 320 % 355em, n = 20),
pycnidid, gregarious, unrito multi-loculate, immersed to sesmmersed, raised, becoming
erumpent through host epidermistiolate Ostiolecentral, circular, notpapillate Conidiomata wall
1832 em wide, out er -waked, dark bownnglodexuda amgfilariginmer ¢ k
layer composed of thiwalled, hyaline to pale brown cellsteixtura angularisConidiogenous cells
6 12x 3i 5em wide fo=9 x 4 em, n =20), holoblastic, hyaline, cylindrical, integrated, proliferating,
producing a single apical conidiu@onidial6i 28 x 5i 7 em wide o= 24 x 6em, n =40), hyaline,
aseptate, fusiform to ellipsoidal, sometimes irregular ellipsoidal, smooth, apex obtuse, base
subtruncate or bluntly round, granular.

Culture characteristicé Conidia germinating on sterile water within 12 h and geéubes
produced from end€olonieson PDA reaching 60 mrdiam.,after6 days at 29\ . The mycelium
grows on the surface of the medium, forming circular colonies with-desi€loped 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 coloragpears black, ambt produced pigmentation on PDA media.

Material examined™ Chi n a, Sichuan Province, Yi bin Cit
104A38Nj59. 27NjNJE, al t. Judahs reginl6 Aprih2022/fF.e¢H. Wlaega d b r
WFH202204047 (SICAU 28046, holotype), exype living culture SICAUCC 28025 Ibid.,
WFH202204047B (SICAU 28162), living culture SICAUCC 23141.

GenBank numbeiisSICAUCC 230025, PP060644TS), PP061110rpb2), PP061157t(b2)
and PP061125¢f1-U ) ; S| C AUC EP824B69TS), PP850046rpb2), PP850058t(b2)
and PP850050€f1-U ) .

Notei In the phylogenetic analyses of combin&8, rpb2, tefl-Uandtub2 sequence data, our
strain SICAUCC 230025 and SICAUCC 230141) formed a separate branch and clushetis
strong statistical supporf96% MLBS/1.00 BYPP) In the phylogenetic analyses, our strain
(SICAUCC 230025andSICAUCC 230141) clusters as sister B fusisporaMFLUCC 10-0098
and MFLUCC 11-0507) with statistical suppor{82% MLBS/0.98 BYPP) (Fig. 3) The conidia of
bothB. fusisporaandB. gaoxianensare hyaline, aseptate, and exhibit shapes ranging from fusiform
to ellipsoidal, sometimes irregularly ellipsoidal. They are smooth with obtuse apices andatbt
or bluntly round bases that are granular. However, a distinguishing feature between the tvi& is that
fusisporaforms solitary conidiomata, whilB. gaoxianensérms clustered conidiomata. However,

B. gaoxianenséas arger but smalleconidiomata and smalleopnidia tharB. fusisporaconidiomata
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(2601480x 3000410 & midBBx.160R24® eonmdia(l6/28x5i7 e m \23x4556
pm) (Liu et al.2012. Nucleotide comparisons reveal notable genetic dissimilarities bet#een
gaoxianensandB. fusisporaMFLUCC 100098 ex-type), viz. 0.2% (1/520, 1 gap),2.3% (6/266,

2 gap), 1.5% (11/718 3 gaps), and 1.2% (5/429 0 gap) in the ITStefl-U ,rpb2, and tub2,
respectively (Fig. 3)The PHI test revealed no significant recombination event between our strain
and the closely related taxa ( B.waoxandhseS8a/new ( Fi g
species.

H II IJ IK

Figure 4 7 BotryosphaeriagaoxianensgSICAU 230046, holotype). A, B, D Appearance of
conidiomata oduglans regiaC, E Vertical sectiosthrough conidiomia F Section of conidioma
wall. G Conidiogenous cells and conidia.Hconidia. K Geminating conidium. L, M Colonies on
PDA (L from above, M fronbelow). Scale bars: BD = 200 pm, E=50 um, G=20 ym, F, HK =

10 pm.

M
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Botryosphaeria gaoxianense SICAUCC 23-0141

Botryosphaeria gaoxianense SICAUCC 23-0025"

S| S S o v T
Botryosphaeria dolichospermatii CGMCC 3.1900¢" Bo#yosphaeria sinensis CGMCC 3.17722

o apy 11616 s i T
Botryosphaeria dolichospermatii CGMCC.3 19097 Botryosphasria fusispora MFLUCC.10-0098

Botryosphacria fusispora MFLUCC 11-0507
Botryosphaeria yibinense SICAUCC 23-0030 Ol LepratTaisERoe

Botryosphaeria yibinense SICAUCC 23-0029'

Botryosphaeria qingyuanensis CERC 2946

Botryosphaeria tenuispora MUCC 237" Botryosphaeria gingyuanensis CERC 2947

cohaeHE (AT DO I 29 s 1
Botryosphacria tenuispora MUCC 2900 Botryosphaeria neijiangense SICAUCC 23-0026

0.002

(dw=0.37)
Botryosphaeria neijiangense SICAUCC 23-0027

Figure 47 The PHI test results fdotryosphaeria gaoxianend®. neijiangenseB. yibingensgand
closely related species were obtained using both LogBesformation and splits decomposition
methodsThe PHI test did not find any statistically significant recombination € 0.37) in the data
set. The new strains are represented in red and botdpresents the type strain.

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

Index Fungorum number: IF901557; Facesoffungi number: FoF15574

Etymologyi Named aftefocality where the fungus was isolated for the first time.

Holotypei SICAU 230047.

Associatedvith branch blight on dead twigs dfiglans regiaSymptoms 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 appraal morphAscostromat&00
1 0 0 Odiagnntomprising a botryose aggregate, black, circular or subglobose to globose, scattered,
gregarious, unito multi-loculate, immersed to erumpent on host tissue, black dots with papillary
protrusions.Ascomaa individual globose to subglobose or fused, coriaceous, vertical to the host
surface, with a central ostiol®stiolecircular, central, papillat&®eridiumcomprising several layers
ofcells 3055 e m wi decomposedfeark bfoanyoehbrown thickvalled cells ottextura
angularis inner layer composed of hyaline thiralled cells oftextura angularidining the locule.
Pseudoparaphysds5 3 em wide, hyphadike, septate, numerouasci90i 109 x 1421em (o= 97
I 1, n s20), 8spored, bituitate, fissitunicatecylindrical-clavate, shorpedicellate apically
rounded with an ocular chambéscospore®22i 29 x 8 11em (0= 25 x 10em, n = 40), biseriate,
hyaline, aseptatellipsoid-oval, sometimes with tapered ends, usually wider in the middiepth
walled, smooth with granular contents. Asexual mof@tmidiostromata300i 800 x 240i 760 em.
(0=600x% 500 em, n =10) em, epidermal, immersed, solitary gmregarious, brown to dark brown,
globose to subglobose, unilocular to multilocut@onidiomatal20r210x 140 260em (o= 175x%

210 ¢ m20), pycnidid, solitary, semimmersed to immersed, dark brown to black walls
Conidiomata waltcomposed of thickvalled light brown cells afextura angularisbecoming hyaline
towards the inner regiorConidiogenous cell§i14 x 23 emem (0= 11 x 2.5&em, n = 40)
holoblastic, discrete, hyaline, cylindrical to lageniform, phialidic with periclinal thickening.
Paraphysesot seenConidia22i 26 x 57 em (0= 24 x 6em, n = 40), hyaline, thiwalled, smooth
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with granular contents, unicellular, aseptate, narrowly fusiform to ellipsoidal, base subtruncate to
bluntly rounded.

Cultural characteristics Ascospores ancbnidia germinating on sterile water witH2d h and
germtubes produced from end€olonieson PDA reaching 60 mrdiam.,after 12 days at 25\ .

The mycelium grows on the surface of the medium, forming circular colonies witluevadloped

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 colonmsears black, andot produced pigmentation

on PDA media.

Material examined~ China, Sichuan Province, Neijiang City, Dongxing District, Paifang
Village (29A48Nj30. 19NjNjN 105 A6 NjIullars setif\gE Aprila | t .
2022,F.-H. Wang WFH202204085 (SICAU 28047, holotype), exype living culture SICAUCC
23-0026. Liangshan Yi Autonomous Prefecture, Huili City§2Z86t 43.39 + N 10 16 26.87
t + E, alt. 2004 m), on the dead twigs of walnuts, 30 September EORA2Wang WFH202209010
(SICAU 23-0048), living culture SICAUCC 28027.

GenBank numbeiisSICAUCC 230026, PP06064QTS), PP061111rpb2), PP06115&ub?)
and PP061126efl-U); SICAUCC 230027, PP060648TS), PP061112rpb2), PP06115%tub2)
and PP06112%f1-U )

Notei In the phylogenetic analyses of combin&8, rpb2, tefl-Uandtub2 sequence data, our
strain SICAUCC 230026 and SICAUCC 230027) formed a separate branch and clusteth
strong statistical suppai@9% MLBS/1.00 BYPP)Fig. 3). Botryosphaerianeijiangens¢SICAUCC
23-0026 andSICAUCC 230027 is phylogenetically closer 8. tenuispordMUCC 237).Both B.
neijiangenseandB. tenuisporgpossessonidia that are hyaline, thiwalled, smooth with granular
contents, unicellular, aseptate, narrowly fusiform to ellipsoidal. HowBveggoxianenskas smaller
conidiomata tham. tenuisporg175x 210 & m44&xs476¢ mHattori et al.2021L Nucleotide
comparisons reveal notable genetic dissimilarities betearijiangense rugaandB. tenuispora
(MUCC 237ex-type), viz. 1.6% (8/509, 0 gap),0 (0/576, 0 gap) 1.86 (7/398 1 gap), and2.2%

(8/363 0 gap) in thelTS, rpb2, tub2, andtefl-U respectivelyThe PHI test revealed no significant
recombination event between our str aiBasedomd t h
morphological characteristics and phylogenetic analyses, we determine our specim@ns as
neijiangenseThus, we identified our strain as a distinct new speci@s asijiangense

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

Index Fungorum number: IF822325; Facesoffungi number: FOF16289

Associatedvith branch blight on dead twigs dfiglans regiaSymptoms manifest as irregular
spots appearing on the branches, which gradually expanenaetbp the entire branch, ultimately
leading to its deattSexual morphAscostromata 80/ 260x 150 14D em (o= 220% 190em, n =
10), circular, blackened areas on host tissue, immersed to erumpent on hostindsideial
ascomata gregarious, individually globose to subglobosastiole circular, central, papillate.
Peridiumupto 1640 e m wi de, comprising several | ayers
textura angularis broader at the bas®seudoparaphysedi6 e m wi d dke, sdptatp,h a e
constricted at the septa, inconspicuous branched and anastomosed at theuaperus.AscCi
781 102 0 mak 9%kx 24em, n =20), & spored, bitunicate fissitunicate, clavate to cylindro
clavate, upper end enlargement, short pedicellate, apically rounded with well developed ocular
chamberAscospore1i 32 x 1014em (o= 26.3 x 11.%&m, n = 40), biseriate, hyaline, aseptate,
during germination, a septum is formeatlipsoidal to fusoid, or irregular in shape, sometimes with
tapered ends, spindghamd, thinwalled, smooth with granular contents. Asexual morph: Not
observed.

Cultural characteristick Ascospores germinating on sterile water witbdirh and germubes
produced from end€olonieson PDA reaching 60 mmiiam.,after10 days at 25\ . The mycelium
grows on the surface of the medium, forming circular colonies with-desloped aerial hyphae
that have a velvdike appearance and are radiate. The edges of the colonies are intact, initially white
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but later turning black, and brown sclerotia are produced. The reverse side of the colonies appears
black, andhot produced pigmentation on PDA media.

Material examined  China, Sichuan Province, Suining City, Shehong City, Guangxing Town
(30A57Nj22. 78NjNjN 105A18N;j54. 1JuliMEregiaa7l May 20241P-6 m) ,
H. Wang WFH202105020 (SICAU 28049), living culture SICAUCC 28028.

GenBank numbers SICAUCC 230028, PP060644TS), PP061113pb2), PP06116Q@b2)
and PP061128&f1-U)

Note 1 In the multiloci phylogenetic analyses, our straBotryosphaeria wangensis
(SICAUCC 230028) clusters with the straiBs wangensi§CERC 2298 and CERC 2299), with 70%
MLBS and1.00 BYPPsupport for the cluster. The morphological characteristics of the asexual stage
of this species have been reported thus far, with no information on its sexua(lstagel. 2018.

The nucleotide comparisons of ITib2,tefl-U, tabd fdom our isolate showed a high homology
with the sequences &. wangensiCERC 2298, holotype), the similarities are 99.1% (532/937
gap, 100% (718/7180 gap, 100% (284/2840 gap, and 99.1% (438/44D gay), respectivelyLi

et al. 2018). In this article, theexual morph oB. wangensiss described for the first time

Figure 6 i Asexual morphof Botryosphaerianeijiangense(SICAU 230047, holotype). A, B
Appearance of conidiostromata daoglans regia C Vertical section through conidiostromata. D
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Section of conidioma wall. E, F Conidiogenous cells and conidia. G Conidia. H Geminating
conidium. I, J Colonies on PD@ from above, J fronbelow). Scale bars: A 500 um, B=200 um,
C=50 um, DH =10 pm.

o

Figure 7 7 Sexual morphof Botryosphaerianeijiangense(SICAU 230048) A Appearance of
ascostroma on host substrate. B, C Longitudinal and transverse cutting diagram of ascBstroma.
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ascostroma showingscomda. E Papillate ostiole. F Peridium. G Pseudoparaphyfids Asci. Li
N Ascospores. O Germinating ascospor€) Eolonies on PDAP from above, Q frorhelow). Scale
bars: B, C =20@m, D =50em, HFK =20em, E G, O =10em, LiN =5&em.

.
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Figure 81 BotryosphaeriavangensigSICAU 23:0049) A Appearance of ascoma on host substrate.
B Section of ascoma. C Peridium. D Pseudoparaphyses andEddcAsci. Ii L Ascospores. M
Germinating ascospore.il® Colonies on PDAN from above, O fronbelow). Scale bars: B = 50

e m, D = Z2M #ml10Cg¢ mE

5. BotryosphaeriayibinenseF.H. Wang & C.L. Yang, sp. nov. Figs.9, 10

Index Fungorum number: IF901558; Facesoffungi number: FOF15575
Etymologyi Named aftetocality where the fungus was isolated for the first time.
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Holotypei SICAU 23:0050.

Saprobicon dead twigs ajuglans regiaSexual morphAscostroma@00d6 00 e m di am. ,
immersed, aggregated or some clustered, scattered, composed of one or uascdhra&n each
ascostroma, developing in the substrate and erumpent through the bark at maturity, discoid to
pulvinate or hemispherical, discrete or wiglgeading with surface slightly convédscomaa 210/
280x 2001260 em (0= 240x 230 em, n =20), when cut horizontally, ascomata visible with white
contents, multiloculate, globose to subgloboséh thickenedperidium, with a central ostiole.
Peridium40i7 0 & m comprasiag, several layers of browvalled cells, the outer stratum d6f3
cells comprising thick, dark brown walisxtura angularisthe inner layer comprising pale brown to
hyaline, thinwalled cellgextura angularisPseudoparaphysé€&4 e m wi d-kke, numerqué, a e
septateembedded in a gelatinous matlsci 781 128 x 2026 em (0= 103 x 23em, n =20), &
spored, bitunicate, fissitunicate, cylindriedvate, shonpedicellateapically rounded with an ocular
chamberAscospore26i 32 x 8 13em (0= 29 x 11lem, n = 40), biseriate, hyaline, smooth, thin
walled, aseptate, fusciglipsoidal to lageniform, sometimes with tapered ends, droplet object with
oil inside. Asexual morphConidiomataformed on walnuts twigs spot, stromatic, brown to black,
3001500 um diam, forming a botryose aggregate of up to 10 (sometimes solitary) globose with a
central ostiole, semimmersed to superficialepressed globose or irregular subgloboseaceous
locules Conidiophoregeduced taonidiogenous cell€onidiogenous cell8i 7 x 24 pm (0= 5 x
3e m, 20), holoblastic, discrete, hyaline, cylindrical to lageniform, phialidic with periclinal
thickening.Paraphysesiot seenConidia22i 28 x 57 em (0= 26 x 6em, n = 40), hyaline, thin
walled, smooth with granular contents, aseptate, fusitijgsoidal, widest in the middle, apex acute,
base subtruncate to bluntly rounded.

Cultural characteristics Ascospores and conidigerminating on sterile water withiztd h and
germtubes produced from endS8olonieson PDA reaching 60 mmiam.,after8 days at 253\ . The
mycelium grows on the surface of the medium, forming circular colonies witkdeedloped aerial
hyphae that are fluffy and initially white, gradually turning olyreen, and then dark brown to black.

The reverse side of the colonies appears bkawtnot produced pigmentation on PDA media.

Material examined™ Chi n a, Sichuan Province, Yi bin Ci
104 A34Nj5. 49 NjNjEthe daad twigs dupléns ragia 26 April 2022,F.-H. Wang
WFH202204051 (SICAU 28050, holotype), exype culture SICAUCC 28029. Yibin City,
Junlian County (28A11N;j36 .03 theNibN twihDaludlahe rbigia264 9 NjNjE
April 2022, F.-H. Wang WFH202204054L (SICAU 230051), living culture SICAUCC 28030.

GenBank numberis SICAUCC 230029, PP060648TS), PP061114pb2), PP061161(b2)
and PP06112&f1-U); SICAUCC 230030, PP06064@TS), PP061115pb2), PP061162(¢b2) and
PP06113aef1-U)

Notei In the phylogenetic analyses of combin&8, rpb2, tefl-Uandtub2 sequence data, our
strain SICAUCC 230026 and SICAUCC 230027) formed a separate branch and clusteth
strong statistical suppof®6% MLBS/0.98 BYPP)(Fig. 3). In terms of morphologyB. yibinenseB.
gingyuanensisB. dolichospermatjiandB. sinenss exhibit partially similar characteristic&houet
al. 216, Li et al. 2018 Chu et al. 2@1). Nucleotide comparisons reveal notable genetic
dissimilarities betweeB. yibinenseandB. gingyuanensi§CERC 2946 extype), viz. 1% (5/521, 1
gap),1.1% (5/710 0 gap) 1.6% (7/430, 3 gaps), and2.3% (6/257, 1 gap) in théTS, rpb2, tub2, and
tefl-U, respectively.Nucleotide comparisons reveal notable genetic dissimilarities betBeen
yibinenseand B. dolichospermatiiCGMCC 3.19096 exype) viz. 1.3% (7/521, 1 gap), 2.6%

(11/430, 3 gaps), andl.6% (4/256, 3 gap) in thel TS, tub2, andefl-U, respectivelyThe comparative

analysis of sequences between (SICAUCE0Q39) andB. sinenss (CGMCC 3.17722 exype)

revealed a 98.1% similarity (521/531, 1 gap) in the ITS. Shcenens (CGMCC 3.17722) only
possesses ITS sequences and cannot be used for further comparisons, morphological comparison was
conducted instead. Morphologicallg, yibinensediffers from B. sinens (CGMCC 3.17722) by
largerascostroma (4066 00 e miZ&60 €&m)d. Comparisons of the
species we collected have larger conidiomata (300 O em 260 ¢t ) and S
conidiogenous cells3(7 x 24 & m T¥5sx.23 8 ¢ ifhe .PHI test revealed no significant
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recombination event between our str aiBasedomd t h
morphological characters and phylogenetic analyses, we determine our specimens as a hew species,
B. yibinense

Figure 8 i Sexual morphof Botryosphaeriayibingense(SICAU 23-005Q holotype) A, C
Appearance of ascostroroa host substrate. B Transverse cutting diagram of asénikaSectios

of ascoma. F Peridium. G Pseudoparaphydiels Asci. LT N Ascospores. O Germinating ascospore.
P, Q Colonies on PDAP from above, Q frorbelow). Scale bars: A, B = 20m, C = 100em, D =
50em, BEK=20em, LiO =10em.
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Figure 97 Asexual morphof Botryosphaeriayibingensg(SICAU 230051). A, B Appearance of
conidiostromata on host substrate. C Vertical section through conidiostromata. D Section of
conidiomaawall. E, F Conidiogenous cells and conidid. K3Conidia. L Geminating conidium. M,

N Colonies on PDAM from above, N frombelow) Scale bars: A=500 pm, B=200 um, C=50 um,
Di F=20 pm, GL=10 pm.

N\\ ‘

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

The type speciefothiorella pyrenophoraliffers from Diplodia by conidia that are brown
and lseptate early in their development, while they are still attached tcothidiogenous 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 wipencermartinsian morphological characterizations
(Hyde et al., 2019a). They hawmenymized species of Spencermartinsia into the géotisorella,
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 GenBaf(Rissanayake et al. 2018ydeet al. 2@4a, Zhanget al. 2@5).

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

Index Fungorum number: IF901559; Facesoffungi number: FOF15576

Etymologyi Named aftefocality where the fungus was isolated for the first time.

Holotypei SICAU 230052.

Saprobicon the dead branches diiglansregia. Sexual morphAscastromata60d7 0 0 € m
diam, immersed, erumpent, but still under host tissue, subglobose to ovoid, rough, multilocular, with
3i 4 locules in one ascostromacules 2403 6 0 e m d4 h0On, ¢ PO&tDiegpdning with a
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pore, 608 4 & mPdridiumg6i7 8 € m w-aykeed, outemlayer composed of brown to dark
brown, thickwalled cells oftextura angularisinner layer composed of hyaline tharalled cells of

textura angularisPseudoparaphyseppto 35 € m wi d-kke, celulamp rurmezous, embedded

in a hyaline gelatinous matriRsci70i 98 x 16 22em (0=85x%x1&m,n=20) , 81 spor ed, b
fissitunicate, pedicellate, apically rounded with an ocular chamsenspore22i 28 x 1 12em (0

= 25 1 44D), averlapping biseriate, ellipsoid to broad fusiform with broadly to narrowly
rounded ends, hyaline when young, becoming pale brown or brown when maariat&, slightly
constricted at septum. Asexual morplat established.

Cultural characteristics Ascosporegerminating on sterile water with2d h and germubes
produced from end€olonieson PDA reaching 60 mmiam.,after10days at 25\ . The mycelium
grows on the surface of the medium, forming circular, dense colonies with a coratliteece
appearance. Initially white, the colonies gradually turn brown to dark brown. The reverse side of the
colonies appears brown, andt produced pigmentation on PDA media.

Material examined™ China, Sichuan Province, a walnut garden of Pugé @% 65 t N,
102£ 30t 7t t E), on the dead branches dtiglansregia, 24 August 2022, FH. Wang
WFH202208002 (SICAU 28052, holotype), exype culture SICAUCC 28031 Ibid.,
WFH202208002B (SICAU 20163), living culture SICAUCC 23142,

GenBank numbeiis SICAUCC 230031: PP390178.SU), PPO6064TITS), PV220916tefl-

U and PV22091&tub2); SICAUCC 230142: PP862534.SU), PP84487@ITS), PV220917 tefl-
U and PV220918tub).

Notel Sexual morphs dbothiorellahave pigmented, septagcospore$Zhang et al. 202a)
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 impoBsithimrella
pugeensés introduced as a new species based on its distinct morphology and phylogenetic results of
a combined ITStefl-Uandtub?2 datasetln the phylogenetic analyses, our str&hQAUCC 230031
andSICAUCC 230142) cluders as sister tD. tectonagMFLUCC 180232) withstrong statistical
support (97% MLBS/0.98 BYPP) (Fig. 12). Nucleotide comparisons reveal notable genetic
dissimilarities betwee®. pugeensendD. tectonag MFLUCC 180232) viz. 9.3% (52/560, 43
gaps), 2.7% (14/515, 0 gap),and5.3% (23435, 4 gaps) in thel TS, tefl-Uandtub2, respectivelyThe
PHI test revealed no significant recombination event between our strain and the closely related taxa
(aw = 1) Therefop we desighate our collection as a n®wv pugeensespecies in
Dothiorella.

LasiodiplodiaEllis & Everh., Bot. Gaz. 21: 92. 1896.

Lasiodiplodiawas introduced by Elli§1894 with L. tubericolaas 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 pathogdéptryodiplodia theobromgewas more suitably
accommodated ihasiodiplodia Lasiodiplodia theobromashould be regarded as the type species
of Lasiodiplodia In earlier works ohasiodiplodiaandDiplodiait was considered thafsiodiplodia
could represent a possible synonymDiplodia (Denman et al. 2000). However, in phylogenetic
analyses, these two genera were clearly separated in two distinct clades (Zhou & Stanosz 2001
Slippers et al. 20Q4hillips et al. 2008)Lasiodiplodiais distinguished fronDiplodia by striations
on theconidia (Sutton 1980Phillips et al. 2008Netto et al. 2014). Most species of this genus are
plant pathogens. (Phillips et al. 20T Silva et al. 2019). Both sexual and asexual morphs have
been reported with the genus (Alves et al. 200Bennakoon et al. 2016Jhere are 92 records of
Lasiodiplodialisted in Species Fungorum (202%)/e follow the latest treatments and updated
accounts ot.asiodiplodiain Tianet al. (202).
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Figure 117 Dothiorella pugeens€SICAU 23-0052 holotype) A Appearance of ascostroraa host
substrate. B, C Longitudinal and transverse cutting diagraascaimataD Section ofascomaE
Peridium F, G Paraphyses andsci. H Asci. i K AscosporesL Germinating ascospore. M, N
Colonieson PDA(M from above, N fronmbelow). Scale bars: A =1 mm, B = 5@0n, C = 10Cem,
D=50em, BEH=20em,L=10em, fK=5¢egm.
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67- | Dothiorella acericola CFCC 70761
8| pothiorella acericola CFCC 70755
100111 Dothiorella acericola KUMCC 18-0137"
Dothiorella acericola CFCC 70760
Dothiorella plurivora CBS 124724"
1001\ | Dothiorella hortiarborum CFCC 70757
Dothiorella hortiarborum CFCC 70756"
4~ Dothiorella hortiarborum CFCC 70758
Dothiorella hortiarborum CFCC 70759
90/l 1 Dothiorella alpina CGMCC 3.18001
60/ {[ Dothiorella alpina CFCC 58299"
Dothiorella magnoliae CFCC 51563"
951—_|| =| Dothiorella yunnana CGMCC 3.17999"
Dothiorella yunnana CGMCC 3.18000
Dothiorella rosulata CBS 121761
| Dothiorella rosulata CBS 121762
Dothiorella rosulata CBS 121760"
N Dothiorella rosulata CBS 500.72
Dothiorella mangifericola CBS 124727"
Dothiorella mangifericola IRAN 1584C
Dothiorella citricola CBS 124728
Dothiorella citricola CBS 124729"
Dothiorella westralis WA10NOO1"
96/ Dothiorella viticola CBS 117009"

100/1 Dothiorella koae CMW 480177
; Dothiorella heterophyllae CMW 46458"

Dothiorella saprophytica MFLUCC 23-0210
96/0.95 Dothiorella longicollis CBS 122068"
| - ;:"’ 'I' Dothiorella longicollis CBS 122067
g Dothiorella longicollis CBS 122066
G Dothiorella diospyricola CBS 145972
Dothiorella brevicollis CBS 1304117
— Dothiorella lampangensis MFLUCC 18-0232"
Dothiorella obovata MFLUCC 22-0058"
10011 | Dothiorella pugeense SICAUCC 23-0031"
] Dothiorella pugeense SICAUCC 23-0142
97098 L pothiorella tectonae MFLUCC 18-0232"
99/0.99| Dothiorella striata CBS 124730
100111 Dothiorella striata CBS 124731
Dothiorella neclivorem DAR 80992"
Dothiorella citrimurotticola BE5'
Dothiorella citrimurotticola BE8
* Dothiorella uruguayensis CBS 124908'

Figure 121 Continued.

76/0.92.]
72/0.96.
92/0.98—|
82/0.96x

:1/11

93/1
03/0.9814
87/1-
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e[ja.1o1q10q
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Figure 121 The best scoring RAXML tresith a final likelihood value 0f11,044.567005 based on

ITS, tefl-Uandtub2 sequence data f@othiorella 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 Neofusicoccuntuteum(CBS 56292) andN. parvum(CMW 9081]) in NeofusicoccumThe tree

from the maximum likelihood analyses had similar topology to the Bayesian an&lyssty-seven

strains were included in the analyses of the combined DNA loci and corbh@istcharactersg62
characters for ITS501 characters forefl-Uand550characters fotub2, including gaps). The matrix
had873distinct alignment patterns, with 36.28% undetermined characters and gaps. Estimated base
frequencies were as follows; A= 0.2100605 G.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 di s t=r0i240660.iThenGTR+h#a @ modgl wasa me |
selected for every partition in Bayesian analyses. The species determined in this study is indicated
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red and boldBootstrap support values for maximum likelihood (MLBS, |éft}60% and Bayesian
posterior probabilities (BYPP, right) 0.90 are indicated at the nodes, respectivéiyphens <)
represent support values less than 30e8S/0.90 BYPP. The eypesuperscript' .

791- | Dothiorella omnivora CBS 124716
* 98- | Dothiorella omnivora CBS 124717
Dothiorella omnivora CBS 392.80
Dothiorella omnivora CBS 188.87
Dothiorella omnivora CBS 242.51"
Dothiorella vidmadera CBS 621.74
Dothiorella vidmadera CBS 725.79"
Dothiorella sempervirentis IRAN 1583C"
Dothiorella sempervirentis IRAN 1581C
Dothiorella americana CBS 128309"
| {_ Dothiorella styphnolobii Cr01"
Dothiorella sarmentorum IM| 63581b
95\ ||, Dothiorella iberica CBS 1150417
95l Dothiorella iberica CBS 113188
s711| Dothiorella iberica CBS 113189
— | Dothiorella parva CBS 125580
SH0 S8 Dothiorella parva CBS 124721
‘[ Dothiorella parva CBS 124720"

Dothiorella guttulata MFLUCC 17-0242
— Dothiorella californica CBS 119635
Dothiorella californica CBS 141587"
o Dothiorella symphoricarpicola CPC 33923"
u 981 | Dothiorella eriobotryae CBS 140852'
4 °°”\~>{i— Dothiorella rhamni MFLUCC 14-0902"
Dothiorella franceschinii CBS 147722
Dothiorella prunicola CBS 124723"
97/0.98) Dothiorella oblonga CBS 121765'
Dothiorella oblonga CBS 121766
Dothiorella dulcispinae CBS 130413"
Dothiorella macadamiae SDBR- CMU 5127
Dothiorella albiziae MFLUCC 22-0057"
Dothiorella thailandica CBS 133991
Dothiorella vinea-gemmae DAR 81012"
100/1 Dothiorella camelliae CMGCC 3.24158"
Dothiorella zanthoxyli CMGCC 3.24159"
10011 | Dothiorella baihuashanensis CFCC 58788"
Dothiorella baihuashanensis CFCC 58549
Dothiorella irannica CBS 124722"

89/1 Dothiorella santali\WWAC 13155"
Dothiorella moneti WAC 131547
Dothiorella thripsita CBS 125445"

84/0.99 Dothiorella pretoriensis CBS 130404"
Dothiorella sp. CBS 121784
Dothiorella sp. CBS 121783
Dothiorella sp. CBS 121785

62/-
92/1—[—|

e[ja.1o1gyoq

76/0.98

1001
100/1

go/1 Dothiorella casuarinae CBS 120689
Mothiorella casuarinae CBS 120688"
7/ Dothiorella casuarinae CBS 120690

L 100/1 [ Dothiorella capri-amissi CBS 121878"
Dothiorella capri-amissi CBS 121763
Dothiorella acacicola CBS 141295"
Dothiorella ulmacea CBS 141414"

10011 Neofusicoccum parvum CMW 9081" .
—— "Neotusicoccun luteum CBS 562.92' Neofusicoccum (Olltgl'OllpS)

0.05
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Dothiorella pugeense SICAUCC 23-0031"

Dothiorella pugeense SICAUCC 23-0142
Dothiorella obovata MFLUCC 22-0058"

Dothiorella lampangensis MFLUCC 18-0232"

Dothiorella tectonae MFLUCC 18-0232"

Dothiorella brevicollis CBS 1304117

Dothiorella diospyricola CBS 145972
Dothiorella longicollis CBS 122066

0.01
Dothiorella longicollis CBS 122068" —

Dothiorella longicollis CBS 122067 (Ow=1)

Figure 1371 Results of the PHI test @othiorella pugeensand closely related species using both
LogDet transformation and splits decomposition. The PHI test did not find any statistically significant
recombinationdw = 1) in the data set. The new strains are represented in red and efatesents

the type strain.

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

Index Fungorum number: IF901560; Facesoffungi number: FOF15577

Etymologyi Named aftefocality where the fungus was isolated for the first time.

Holotypei SICAU 230053.

Associatedwith blight symptom on living twigs ofluglans 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 8iexual morphNot observedAsexual
morph:Conidiomata220' 300 x 210320 pm ¢o= 260 x 27CGm, n = 20) pycnidial semiimmersed
in the host, becoming erumpent at maturity, solitary or gregarious, brown to black, globose to
subglobose, uniloculat@stiole not observedConidiomata wall40i6 5 e m t hi c k, cor
several layers of thirand thickwalled, hyaline to brown to dark brown cellstextura angularigo
prismatica Conidiophoreseduced ta@onidiogenous cellonidiogenous cell6i 14 x 1.55em (0
= 10 I 3.5 &m, n = -walled, discréte; eylindrinak holotdastio, roliferating h i n
perairrently from hyaline inneconidiomata wallParaphysesupto 609 0 e m 1Td ngm wi. be,
numerous, filiform, aseptate, unbranch@wbnidia 18i 24 x 9i 14 em (0= 21 x 12 em, n = 40),
initially hyaline, thinrwalled, smooth with granular contents, aseptate, oblong to dweddming
mature lseptatepale brown to dark brown, straight, both ends broadly rounded, with guttules.

Culture characteristicé Conidia begin to germinate within 24 h in sterile water, with germ
tubes emerging from both endolonieson PDA reaching 60 mmiam.,after8 days at 25\ . 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 -gn@en and then black, with well
developed aerial hyphae. The reverse side of the iesloappears black, andot produced
pigmentation on PDA media.

Materialexamined Chi na, Si chuan Province, Chengdu C
103 A39Nj29. 36 NjNJE, al t . Judlals regip 21 Aprih2021,kF.¢d. Wangv i n g
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WFH202204021 (SICAU 2B053, holotype), exype culture SICAUCC 28032.1bid., Mianyang
City, Yanting Coh0BAQ 7 Nj36AS3K;jRjBE S8 8 AjNjN.J. r&gi 28 m) |,
April 2022,F.-H. Wang WFH202204104 (SICAU 28054), living culture SICAUCC 28033.

GenBank numberis SICAUCC 230032: PP060648TS), PP061131tefl-U) andPP061163
(tub2); SICAUCC 230033: PP06064@TS), PP06113%tefl-U) and PP06116@ub2).

Notei The new collection is a typicalasiodiplodiaspecies, with semmmersed, erumpent
conidiomata, hyaline, septate paraphyses and initially hyaline, asdygtedeingmature iseptate
pale brown to dark brown, oblong to ovadnidia (Abdollahzadeh et al. 2010)Lasiodiplodia
chongzhouensis phylogenetically closer ta. citricola (CBS 124706 and CBS 124707) ahd
mexicanensifAGQMy 00114 and AGQMy 0011%Fig. 15). Lasiodiplodiacitricola was associated
with Citrus sp. leaves in IranApdollahzaleh et al. 2010 Conidiaof L. chongzhouens&re smaller
(21x12e m) t han.citritomé6 25 oF 15 ¢ m)L chdgzhoaepswy shatsr (up f
to 55 &m) L ditecola(tuhpo steo bdlidebtide comparisons reveal notable genetic
dissimilarities betweeh. chongzhouensandL. citricola (CBS 124706ex-type), viz. 0.4% (2/477,
0 gap),1.8% (5/272 1 gap) and1.6% (7/424 17 gaps) in thelTS, tefl-U, tak@, despectively.
Lasiodiplodia mexicanensigas associated witBhamaedorea seifrizieaves in Mexico (Douania
Meli & Scharnhorst2021). Nucleotide comparisons reveal not obvious genetic dissimilarities
betweerL. chongzhouensandL. mexicanensi(AGQMy 00115 ex-type), viz. 0.2 (1/477, 0 gap),
2% (6/272, 1 gap) and1.1% (5/424, 9 gap) in thelTS, tefl-U,  tab@, despectivelyThe PHI test
revealed no significant recombination event b
(Fig. 16). Currently, there is no morphological description availableLfomexicanensjsand
therefore, they are distinguished based on differences in their nucleotide Tasefore, we
designate our collection as a newchongzhouensspecies irLasiodiplodia
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Figure 1471 Lasiodiplodia chongzhouen$8ICAU 230053 holotype). AHabit of conidiostromata
ontwig. B Closeup of conidiostromataC White conidial mass released. D Section of conidioma. E
Conidiomata wall F Conidiogenous cells embedded in paraphyses. Goidia | Germinating
conidium. J, KColoniesfrom above on PDAJ from above, K fronbelow). Scale bars: B 200 pm,
C=100 pm, D=50 pm, F=20 ym, E, G| =10 pm.

siodiplodia brasiliensis CMM 4469"
| Lasiodiplodia brasiliense CMM 4015"
Lasiodiplodia avicenniarum MFLUCC 17-2591
Lasiodiplodia krabiensis MFLUCC 17-2617
¢ lia brasiliense |BL 344
theobromae CBS 164.96
theobromae CBS 124.13
theobromae SICAUCC 22-0146
theobromae CBS 111530
diplodia bruguierae CMW 41614
v lodia bruguierae CMW 41470
Lasiodiplodia viticola CBS 128313"
liplodia viticola CBS 128315
ja americana CERC 1961
le ja americana CERC 1960
| L Lasiodiplodia exigua CBS 137785"
| Lasiodiplodia chonburiensis MFLUCC 16-0376
ia caatinguensis CMM 1325"
liplodia mahajangana CBS 124925"
odia mahajangana CMW 27818
‘magnoliae MFLUCC 18-0948
lia delonicis MFLU 23-0005
Lasiodiplodia thailandica CBS 138653
Lasiodiplodia swieteniae MFLUCC 18-0244
Lasiodiplodia thailandica CBS 138760"
Lasiodiplodia thailandica DZP 160123.13
- Lasiodiplodia hyalina CGMCC 3.17975
| Lasiodiplodia ananasi MFLUCC 23-0199
! Lasiodiplodia ananasi MFLUCC 23-0140
; liplodia endophytica MFLUCC 18-1121
Lasiodiplodia iranensis CBS 124711
Lasiodiplodia iranensis CBS 124710
- Lasiodiplodia jatrophicola CMM 3610
siodiplodia fujianensis CGMCC 3.19593
Lasiodiplodia chiangraiensis GZCC 21-0003
Lasiodiplodia chiangraiensis MFLUCC 21-0003
iodiplodia fici ZHKUCC 21-0125"
diplodia fici ZHKUCC 21-0127
diplodia fici ZHKUCC 21-0126
a juglans SICAUCC 23-0034"
2 juglans SICAUCC 23-0143
anensis CBS 124705
lanensis CBS 124704"
o] la missouriana CBS 128312
¢ mlssounana CBS 128311
lurivora CBS 120832
lurivora CBS 121103"
lodia pontae CMW 12777
ja lodoiceae GQMy0006
2 acaciae CBS 136434
romae CBS 116460
pseudotheobromae CBS 116459"
SICAUCC 22-0079
] eobromae CMM 3887
tropica CGMCC 3.18477
onidia CGMCC3 18485"

vipojdipoisny

ja avicenniae LAS 199

macrospora CMM 3833"

Figure 1571 Continued.
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Lasiodiplodia chongzhouense SICAUCC 23-0033
Lasiodiplodia chongzhouense SICAUCC 23-0032"
Lasiodiplodia mexicanensis AGQMy 0015
Lasiodiplodia mexicanensis AGQMy 0014
Lasiodiplodia citricola CBS 124707"
Lasiodiplodia citricola CBS 124706
80" L asiodiplodia euphorbiaceicola CMW 33268
Lasiodiplodia euphorbicola CMW 33350
Lasiodiplodia euphorbicola CMM 3609
Lasiodiplodia parva CBS 494.78
Lasiodiplodia parva CBS 456.78
Lasiodjplodia cinnamomi CFCC 519977
Lasiodiplodia cinnamomi CFCC 51998
[—— Lasiodiplodia indica |BP 1

Lasiodiplodia laeliocattleyae CBS 130992"
Lasiodiplodia laeliocattleyae CMM 4724
Lasiodiplodia laeliocattleyae BOT 29

L 10011 | Lasiodiplodia subglobosa CMM 4046
941 s Lasiodiplodia subglobosa CMM 38727
Lasiodiplodia gravistriata CMM 4564"

Lasiodiplodia gravistriata CMM 4565
1001 | [ asjodiplodia hormozganensis CBS 124709"
Lasiodiplodia hormozganensis CBS 124708
100/1 Lasiodiplodia huangyanensis BE 111
741 Lasiodiplodia huangyanensis BE 50
| Lasiodiplodia henanica CDZM 322
Lasiodiplodia aquilariae CGMCC 3.18471"
951 r Lasiodjplodia margaritacea CBS 122519"
Lasiodijplodia mediterranea CBS 122065

971

911

pipojdipoisvy

1001 | Lasiodiplodia syzygii GUCC 9719.3
98/1 I Lasiodiplodia syzygii GUCC 9719.1
1001 Lasiodiplodia rubropurpurea CBS 118739"
62/- | Lasiodiplodia rubropurpurea WAC 12536
100/1 72/- | Lasiodiplodia venezuelensis CBS 129757
2001 | Lasiodiplodia venezuelensis CBS 118739"

78/0.99

Lasiodiplodia venezuelensis WAC 12540

Lasiodiplodia pyriformis CBS 121770"
100/1 Lasiodiplodia crassispora CBS 1187417
88/1| | Lasiodiplodia crassispora CMM 4585
Lasiodiplodia crassispora CMW 13488

77/0.98 Lasiodiplodia clavispora CGMCC 3.19595
82’H:{—il_asiodip/od/'a clavispora CGMCC 3.19594
100/1 Lasiodiplodia gonubiensis CMW 46621
lﬂr Lasiodiplodia gonubiensis CMW 14077"
Lasiodiplodia gonubiensis CMW 14078

$1— Diplodia seriata CBS 112555
Diplodia mutila CMW 7060

Diplodia (Outgroups)

Figure 1571 Best scoring RAXML tree with &nal likelihood value of-7,757.345383 based on
combined ITStefl-Uandtub2 sequence data of related species. The tree was rooteDiplibdia
mutilaCMW 7060 andD. seriata(CBS 11255% One hundred and thirteen strains were included in
the combined analyses, which compris€l 2 characters (63characters for ITS,1 characters for
tefl-Uand 464 characters farb2, including alignment gaps). The matrix ha@i@istinct alignment
patterns, with 37.48% of undetermined characters and gaps. Estimated base frequencieswere: A
0.210848, C= 0.303990, G= 0.257216, T= 0.227946; substitution rates A€0.972200, AG=
3.536995, AT= 1.463692, CG= 1.142126, CT= 5.298252, GT= 1.000000; gamma distribution
shape parameter U=0.216683., The Bayesian infe
with the besfiit model (K80+G for ITS; GTR+I+G fortefl-U ; G T R #uB2) 6f @wolution
estimated with MrModeltest 2.2. The species determined in this study is indicasztiand bold
Bootstrap support values for maximum likelihood (MLBS, l&ft) 60% and Bayesian posterior
probabilities (BYPP, right)l 0.90 are indicated at the nodes, respectl\kdysphens {) represent
support values less than 508.BS/0.90 BYPP. The etypesuperscript’ .

8. Lasiodiplodia juglansF.H. Wang & C.L. Yang, sp. nov. Fig. 16

Index Fungorum number: IF901561; Facesoffungi number: FOF15578

Etymologyi Name refers to the host pladtiglans regid..

Holotypei SICAU 23-0055.

Associatedwith blight symptomon living brancles 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 an&eakyal morphNot observed
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Asexual morph: Appearing as raised spots on the Bastidiomata290' 390 x 320430 um o=

320 1 380 &m, npycridial2ifinersed,saggregated, tumilacul@r multilocular

globose to depressed globo€mnidiomata walb59 5 e m wi de, T@layenpadgaked o f
brown to brown, smootiwalled cells otextura angularisParaphysesipto437 2 e m ibobn g, 2
wide, aseptate, hyalin€onidiophoregeduced taconidiogenous cellsConidiogenous cell$0i 18

x 5'8 um fo= 14 x 7em, n = 20), lining theycnidial cavity, holoblastic, subcylindrical, hyaline,
smoothwalled. Conidia26i 34 x 1316 um o= 28 x 15em, n = 40) rarely subovoid to ellipseid

ovoid, both ends are broadly rounded, hyaline, tiweked, smootkwalled, becomingmature 1

septate roughwalled, echinulatepale brown to dark brown, oblong to ovoid, straight, not seen
longitudinal striations.

Culture characteristics Conidia begin to germinate within 24 hours in sterile water, with a
germ tube emerging from the cent€nlonieson PDA reaching 60 mmiam.,after9 days at 29\ .

The mycelium grows on the surface of the medium, forming circular, fluffy colonies with a coral
fleecelike appearance. Initially white, the colonies gradually turn brown to dark brown. The reverse
side of the colonies appears brown, antiproduced pigmentation on PDA media.

Material examined China, Sichuan Province, Liangshan Yi Autonomous Prefecture Puge
County( 2 7 A2 4 Nj6 5 NjNjhlt, 1591 0)20A té INjAgNyNjiich oduglans regia 24 August
2021,F.-H. Wang WFH202208004L (SICAU 230055, holotype), exype culture SICAUCC 23
0034 Ibid., WFH2022080041B (SICAU 23-0164), living cultureSICAUCC 230143.

GenBank numbers SICAUCC 230034: PP06065QTS) and PP06116%ub2); SICAUCC
23-0143: PP84487(TS) and PP85005@ub?).

Lasiodiplodia juglans SICAUCC 23-0034"  Lasiodiplodia chongzhouense SICAUCC 23-0032"

Lasiodiplodia juglans SICAUCC 23-0143 Lasiodiplodia chongzhouense SICAUCC 23-0033

Lasiodiplodiamexicanensis AGQMy 0014
Lasiodiplodia gilanensis CBS 124704

Lasiodiplodia mexicanensis AGQMy 0015 (Pw=1)

Lasiodiplodia gilanensis CBS 124705

Figure 161 The PHI test results fdrasiodiplodiachongzhouensé.. juglans and closely related
species were obtained using both LogDet transformation and splits decomposition nigtadtidl
test did not find any statistically significant recombinatiomv(= 1) in the data set. The new strains
are represented in red and boldrepresents the type strain.

Note i Lasiodiplodia chongzhouende characterized bywtromatic, pycnidial, immersed,
aggregated, unilocular or multilocular, globose to depressed globoskarnata hyaline, smooth,
becomingmature 1septateroughwalled, echinulatepale brown to dark brown, oblong to ovoid,
straight, both ends broadly rounded, thialled, not seen longitudinal striatior®nidia L.
chongzhouenses morphologically best fitLasiodiplodia (Alves et al. 2008).Lasiodiplodia
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chongzhouenss phylogenetically closer to. gilanensigCBS 124704 and CBS 1247Q%)g. 15).

In the phylogeny analysegasiodiplodia juglansgroups sister td.. gilanensis Lasiodiplodia
gilanensiswas associated with unknown woody plant. in Iran (Abdollahzadeh et al. 2010). The PHI
test revealed no significant recombination ev
=1) (Fig. 16). In morphology, our isolat8ICAUCC 230034 differs fromL. gilanensisin having
superficial, ered withehse mycelium, solitary, globose, thiakalled onidiomataaseptate, ellipsoid

to ovoid, with granular content, rounded at apex, base mostly trurocedeecOur isolate has smaller
conidiomata(320 x 30 pumvs. 900x 9 8 0 . Thergfore, we designate our collection as a hew
juglansspecies irLasiodiplodias

| 1

Figure 16 i Lasiodiplodiajuglans (SICAU 230055 holotype). A Habit of conidiostromata on
branch. B Transection section througbnidiostromata. C Vertical section through conidioma. D
Section of conidioma wall. E, F Conidiogenous cells ancbnidia Gil Conidia J Geminating
conidium. K, L Colonieson PDA (K from above, L frombelow). Scale bars: B= 200 um, C= 20
pm, Di G, J=10 pm, H, I=5 pm.

9. Lasiodiplodia pseudotheobroma&J.L. Phillips, A. Alves & Crousi-ungal Divers28: 8 (2008)
Fig. 17
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Index Fungorum number: IF51094acesoffungi number: FOF00166

Associatedvith blight symptomon living brancles of Juglanssigillata. Symptoms manifest
as brown patches appearing on the exterior of the branches and stems. These patches expand intc
larger areas, with longitudinal growth being faster than lateral growth. When the patches encircle the
branches completely, it leads to theheiting and death of the branch8exual morphNot observed
Asexual morphConidiomatal60 280 x 140190 um fo= 220 x 16%m, n = 20), formed owalnut
branch in culture, uniloculate, dark brown to black, immersed in the host becomingatwnngn
mature.Paraphysedyaline, cylindrical septate no branched, ends rounded, up té388 e m | ong
3i4 em wide ar i sonidioggenausnaelis@psidiogeholisecelltiyaline, cylindrical,
holoblasticConidiomata walB2i 58 um wide, composed of 3 layers of brown to dark brown cells.
Conidia21.531 x 11.%15.7 pm fo= 27 x 13.5em, n = 40), hyalineglobose to subglobose or
ellipsoidal with rounded apex and base, widest at the middle,-thaled, and unicellular.

Culture characteristics Conidia begin to germinate withit? hours in sterile water, with a
germ tube emerging from the cent€nlonieson PDA reaching 60 mmiam.,after8 days at 29\ .

The mycelium grows on the surface of the medium, forming circular colonies witluevedloped
aerial hyphae that are flocculent. Initially white, the colonies gradually turn olive green to black. The
reverse side of the colonies appears blacknangroduced pigmentation on PDA media.

Material examined Chi n a, Sichuan Province, Chengdu
103 A4 0 Nj2 6 NjNJE, al t . 5 Uwglans igillatapld Jahularg 202H.-H. Wangg b r ar
WFH202101011 (SICAU 2P078), living culture SICAUCC 2P079.

GenBank numbefisON090365ITS), ON090418§LSU), ON09040§SSU) ON11237tefl-

U and ON112378tub2).

Note i In our phylogenetic analysis, new isolate (SICAUCGC-0RZ9) clustered with
Lasiodiplodiapseudotheobromaa a wellsupported clade (Fig5)L Phylogenetic analysis showed
that our new isolates clustered withinpseudotheobromadade. The sequence alignment of ITS,
tefl-U, tak2 dith the extype strainL. pseudotheobromagCBS 116459 shows no significant
difference Morphologically, our new isolates are similar to the descriptidn pseudotheobromae
(Phillips et al. 2013). Therefore, based on morphology and phylotfemysolateSICAUCC 22
0079is identified ad.. pseudotheobromae

10. Lasiodiplodia theobromaéPat.) Grif. & Maubl, Bull. Soc.Mycol. Fr. 25: 57 (1909) Fig.18

Index Fungorum number: IF1884 #Bacesoffungi number: FOF00167

Associatedvith blight symptonon living twigs ofJuglansregia. The symptoms appear at the
tips of the branches, initially manifesting as wateaked lesions, which later progress to rot and
death.Sexual morphNot observedAsexual morphConidiomatal90' 320 x 170290 um fo= 260
I 2 3npPn =£20)pycnidial uniloculate solitary or aggregated, globose to subglobose, immersed
in the host becoming erumpent when mat@enidiomata wall unformed.Paraphysedyaline,
cylindrical, septate, occasionally branched, ends rounded, up M0 | oi®g,e m4 wi de.
Conidiophaesreduced to conidiogenous celZonidiogenous cell8i 15 x 47 um o= 12 x 5em,
n = 20) lining thepycnidial cavity, holoblastic, hyaline, subcylindrical, smoaethlled. Conidia 24i
33 x 1417 um o= 29 x 16em, n = 20), subovoid to ellipsciolvoid, apex broadly rounded, tapering
to truncate base, widest in middle to upper third, thvelled, contents granular, initially hyaline and
aseptate, remaining hyaline for a long timature becoming dark brown,skptate.

Culture characteristics Conidia begin to germinate withit? hours in sterile water, with a
germ tube emerging from the cent€nlonieson PDA reaching 60 mmiam.,after7 days at 29\ .
The mycelium grows on the surface of the medium, forming circular colonies witlueedloped
aerial hyphae that are flocculent in appearance. Initially white, the colonies gradually turn brown to
black, and sclerotia are produced in the later stagesréuerse side of the colonies appears black,
andnot produced pigentation on PDA media.

Material examined China, Sichuan Province, Suining City, Shehong City, Guangxing Town
( 30A5 7 N2W@5 M1I38NNEN4 . 2 5 NjNJE, a |l t .Jughals4egigly May @021Ft h e | |
H. Wang WFH202105017 (SICAU 2R144), living culture SICAUCC 2P146.
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GenBank numbers OP96384FITS), OP964584LSU), OP96230§SSU) 0Q281383tefl-
U and 0Q28142Qtub2).

NoteT The phylogenetic result showed the stralCAUCC 220146clustered with the other
strains ofLasiodiplodia theobromaérhe sequence alignment of IT®fl-U, tab@ with the ex
type strainL. theobromae(CBS 124.13 shows no significant differencé.lhe morphological
examination of this collection matched well with the holotyple. theobromagDe Silva et al. 2022).
Lasiodiplodia theobromaeas previously collected in Thailand, while this is a record for China.

NeofusicoccumCrous, Slippers & A.J.L. Phillips, Studies in Mycology 55: 247 (2006).

Neofusicoccumis one of the speciesch genera inBotryosphaeriacea@and includes 71
epithets listed Species Fungorum (2D2Aeofusicoccumwas introduced by Crous et al. (2@D&o
accommodate species that are similaBairyosphaeria but phylogenetically distinct. However,
morphological characterisation of these species remains controversial (Abdollahzadeh et, al. 2013
Tennakooret al. 2@1h). To resolve the species, muifene sequence data are essential. Species in
Neofusicoccurhave been reported aadophytes, pathogens and saprobes on a wide range of hosts
(Li et al. 208B).

Figure 171 Lasiodiplodia pseudotheobromd8ICAU 22-0078). A, BHabit of conidiomata on
branch. C Vertical section through conidioma. D Sectioasfidiomata wall E ParaphysesF
Conidiogenous cells armbnidia G Conidia H Geminatingconidium. I, JColonieson PDA(I from
above, J fronbelow). Scale bars: B- 200 pum, C=50 um, D=20 pm, EH =15 pm.
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Figure 1871 Lasiodiplodia theobromaésSICAU 220144). A, BHabit of conidiomata on twigC, D
Conidiogenous cells amgaraphysestEi H Conidia | Geminatingconidium. J, KColonieson PDA
(J from above, K fronbelow). Scale bars: A 500 um, B=100 um, 1=20 pm, GH =10 um.

11. Neofusicoccum juglang-.H. Wang & C.L. Yang, sp. nov. Fig. 19

Index Fungorum number: IF9015@2acesoffungi number: FOF15579

Etymologyi Name refers to the host pladtiglans regia

Holotypei SICAU 220056.

Associatedvith blight symptomon living twigs ofJuglansregia. 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 morphAscostromatarumpent and wellleveloped, scattered or aggregated,
4801 710 pm ¢o= 590 pum, n = 30), black, rounded to irregular, semmersed, and with muitocule
immersed in single strom@stioleopening separately, usually papillatecules198 330diam.,(
=296 um, n = 20), immeed in stroma, black, and circular to ovdteridiumcomprising 47 layers
of textura angularis outer region of dark brown cells, a dinner region of hyaline cells lining the
locule. Pseudoparaphyseé® 6 mm broad, filiform, septate, slightly constricted at septsti 75
108 x 1721 um fo= 90 x 19 um, n = 20), bitunicate, clavate, hyaline, with-thalled, short pedicel,
apically rounded, 8pored, and forming amomgeudoparaphyse&scospored7i 29 x 8 13 um ¢o
=23 x 10 um, n = 40), hyalinej 3-septate, thirwalled, fusoid to ellipsoid, sometimes with tapered
ends, usually broadest in the middle, smooth, and granular. Asexual rNotpFbserved
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Culture characteristics Ascospores germinating on sterile water withth and gerntubes
produced from end€olonieson PDA reaching 60 mmiam.,after7 days at 25\ . 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 reeeside of the colonies is dark bladkot produced
pigmentation on PDA media.

Material examined  China, Sichuan Province, a walnut garden of Chongzhdii 48D 6t
} N, 103 40t 20t + E), on the living twigs ofluglans regia 21 April 2022,F.-H. Wang
WFH202204013 (SICAU 2B056, holotype), exype culture SICAUCC 28035. Ibid.,
WFH202204013B (SICAU 28165), living culture SICAUCC 23144,

GenBank numbers SICAUCC 230035: PP06065(ITS), PP061133tefl-U) and PP061166
(tub2); SICAUCC 230144: PP84487@TS), PP850051tefl-U) and PP85006@ub?).

Notei Neofusicoccum juglansas collected from diseased branchedugflans regian China.

In the phylogenetic analysiN, juglansformed a monophyletic clade basaNeofusicoccurapecies.
Neofusicoccum juglanss phylogenetically closer tdN. sichuanense(Fig. 20). However, N.
sichuanenséas aseptate ascospore&, 10 x 41 7 um, whileN. juglanshas 1 3 septate ascospores,

17129 x 8§13 um(Xu et al.2022a) Nucleotide comparisons reveal notable genetic dissimilarities
betweerN. juglansandN. sichuanenséSICAUCC 2-0099), viz. 1.4% (7/516, 0 gap) 3.0% (8/265

0 gap) and1.%% (8/424 0 gap) in the TS, tefl-U andtub2, respectivelyThe PHI test revealed no
significant recombination event between our s
Therefore, the new strain is introduced as a new species based on morphology evidence.

12. Neofusicoccunparvum(Pennycook & Samuels) Crous, Slippers & A.J.L. Phillips, Stud. Mycol.
55: 248 (2006) Fig. 22

Index Fungorum number: IF500879; Facesoffungi number: FoF00153

Associatedvith blight symptomon living twigs ofJuglans 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 coSkeacal morphAscostromata
6001200 e m iRi8OmM,e mLh0 gh (i ncluding the papilla)
on host tissue, seAmmersed to erumpent under epidermis, individually globose to subglobose,
solitary or clustered, longitudihaxis vertical to the host surfadeocules190/280 x 180290 um
(0= 240 x 260 um, n = 20), nearly circul@stiolecentral, circular, papillatd?eridiumof locules
upto2055 e m w-ayked, outemayer composed of brown to dark brown, tvalked cells
of textura angularis inner layer composed of hyaline thiralled cells oftextura angularis
Pseudoparaphyseéd3 . 5 & m wi-lkee numérouq beptate, slightly constricted at septum.
Asci 781116 x 1317 pum fo= 96 x 15 um, n = 20),i&pored, bitunicate fissitunicate, clavate to
cylindro-clavate, short pedicellate, apically rounded with weNeloped oaaglar chamber.
Ascospored8i 26 x 913 um o= 24 x 11 um, n = 20), hyaline, aseptataring germination, with
a I 2-septategllipsoidal to fusiform, usually wider in the center, thick and rewghed. Asexual
morph:Not observed

Culture characteristics Ascospores germinating on sterile water withith and gerntubes
produced from end€olonieson PDA reaching 60 mmiam.,after9 days at 25\ . The mycelium
grows on the surface of the mediuitamentous, circular, flat with entire margin, from above brown
to dark brown reticulation hypha&he reverse side of the colonies is dark bla¢t produced
pigmentation on PDA media.

Material examined~ China, Sichuan Province, Neijiang City, Dongxing District, Paifang
Village (29A48Nj30. 19NjNjN 105 A6 Nj3JaglapsaayjiniE Maya | t .
2021,F.-H. Wang WFH202105009 (SICAU 2R150), living culture SICAUCC 2P153.

GenBank numbers OP96385(ITS), OP964584LSU), OP962308SSU) 0Q28138{tefl-

U and 0Q281422ub2).

Notei Neofusicoccunparvumhas been reported on various woody hosts and is an important

plant pathogeiflturritxa et al.2011,Liu et al.2012,Abou-Mansour et al2015,Vakalounakiset al.
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2019, Siet al. 2023) The sexual morph dfl. parvumis characterized by unor multi-loculate
ascostromata, cylindrical, to clavasciand oval to broadly fusiform, hyaline, aseptate ascospores
(Slipperset al.2004) Nucleotide comparison of IT$fl-U andtub2 (SICAUCC 220153) reveals
high similarity toN. parvum(isolate MFLUCC 110184, the similarities ar&00% (517517, 0 gap),

9%% (276285,0 gap), and 98% (430/434, 0 gap), respectively. We identified our isolateNas
parvumbased on morphology and phylogeny.

Figure 191 Neofusicoccum juglan$SICAU 230056 holotype) A, C Appearance of ascostromata
on host substrate. B Transverse cutting diagraesobmataD Section ofascomaE Peridium F
Pseudoparaphysasdasci G, HAsci. |, J AscosporeK Germinating ascospore. L, M Colonies on
PDA (L from above, M frombelow). Scale bars: B = 500m, C = 200em, D = 50em, F H = 20
em, E=10em, TK=5em.
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