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Abstract 

Horticultural plants are essential natural resources upon which human survival relies, offering 

diverse means of sustenance, including food, medicine, chemical raw materials, construction 

materials, landscaping, cultural significance, and tourism. In recent years, the widespread and 

increasingly harmful fungal diseases in horticultural plants have prompted this study to investigate 

the diversity and composition of their pathogenic fungi. Over the past six years (2019 to 2024), 

diseased tissues from horticultural plants in southwestern China were collected and assessed using 

measurements based on both morphological characteristics and phylogenetic analyses involving 

combined multi-locus sequence data. A total of 38 fungi were classified into two phyla, 

Ascomycota and Basidiomycota, and four classes: Sordariomycetes (Amphisphaeriales, 

Diaporthales, Glomerellales, Hypocreales, and Phyllachorales), Dothideomycetes 

(Botryosphaeriales, Capnodiales, Cladosporiales, Mycosphaerellales, Myriangiales, and 

Pleosporales), Exobasidiomycetes (Exobasidiales), and Leotiomycetes (Helotiales), totaling 13 

orders. In this paper, we propose one new genus in Pleosporales (Paramassarina) and 13 new 

species, namely Colletotrichum cymbidiumdis, Conidiocarpus cinnamomeus, Cladosporium viciae, 

Cytospora sichuanense, Diaporthe erythrinae, Exosporium rhapidis, Fumagospora cinnamomi, 

Neocosmospora phalaenopsidis, Neoscytalidium hylocereum-undulatum, Paramassarina 

euonymicola, Paraphoma populi, Phaeosphaeria phormii, and Pseudocercospora populina.  

Additionally, we report 19 species as new host or geographical records, 17 of which represent 

new host records, including Botryosphaeria dothidea, Cladosporium guizhouense, Colletotrichum 

cymbidiicola, Col. guangyuanense, Col. plurivorum, Cytospora predappioensis, Diaporthe eres, Di. 

middletonii, Di. sojae, Drepanopeziza brunnea, Elsinoe araliae, Graphiola phoenicis, 

Lasiodiplodia pseudotheobromae, Neopestalotiopsis concentrica, Neop. dimorphospora, 

Neovaginatispora fuckelii, and Paraconiothyrium brasiliense, and two species are new host and 

geographical record, namely Pestalotiopsis oryzae and Phyllosticta citribrasiliensis. Morphological 

illustrations, phenotypic descriptions, and phylograms are provided to elucidate the placement of 

the new collections in this study. These fungi, originating from infected tissues, are linked to 
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diseases either through observed symptoms or previous studies suggesting their potential 

pathogenicity. Further research is needed to confirm the pathogenicity of these species using Koch's 

postulates. 

 

Keywords ï 13 new taxa ï Ascomycota ï Basidiomycota ï Horticultural fungi ï Blumeria ï 

Botryosphaeria ï Cladosporium ï Colletotrichum ï Conidiocarpus ï Cytospora ï Diaporthe ï 

Drepanopeziza ï Elsinoe ï Exosporium ï Fumagospora ï Graphiola ï Lasiodiplodia ï 

Neocosmospora ï Neofusicoccum ï Neopestalotiopsis ï Neoscytalidium ï Neovaginatispora ï 

Paraconiothyrium ï Paramassarina ï Paraphoma ï Pestalotiopsis ï Phaeosphaeria ï Phyllachora 

ï Phyllosticta ï Pseudocercospora 

 

INTRODUCTION  

Horticultural plants, including fruit trees, vegetables, ornamental vegetation, aromatic plants, 

and medicinal species, play a pivotal role to the development and prosperity of human society. 

These crucial economic assets have a global impact and are intimately intertwined with human 

existence. The symbiotic bond between horticultural plants and humans spans 10,000 years, 

signifying a pivotal shift from foraging to agriculture. Through cultivation, horticultural plants have 

served as indispensable resources for nourishment, beverages, medicine, fibers, climate regulation, 

shelter, and environmental enhancement (Janick & Goldman 2003, Martin & Stabler 2004, Chen et 

al. 2019, Lu et al. 2020, Zhu & Chen 2020). These plants have seamlessly integrated themselves 

into the tapestry of human civilization, leaving an indelible mark on our collective history. 

Horticultural plants exhibit remarkable diversity and are distributed across a wide range of 

taxonomic plant groups. This includes an extensive array of flowering plants, as well as a select 

few early-divergent land plants (Wang et al. 2017, Chen et al. 2019). Historically, horticultural 

plant research has primarily centered around plant applications, germplasm resources, and genetic 

breeding; however, the exploration of diseases and pests in this field has received comparatively 

less attention (Wang et al. 2016). 

At the taxonomic level, horticultural plants harbor a wide range of abundant and diverse 

microbial resources. Among them, a significant number are pathogenic fungi, encompassing 

various groups such as ascomycetes, basidiomycetes, and oomycetes, especially for species of 

Ascomycota (Strange & Scott 2005, de Silva et al. 2021, Ristaino et al. 2021, Han et al. 2023, Peng 

et al. 2023). Fungal diseases can exert a spectrum of effects, ranging from mild symptoms to 

catastrophic events that result in the extensive devastation of horticultural plants cultivated for 

diverse purposes (Fu et al. 2019, Fan et al. 2020, Sun et al. 2023). Considerable attention is directed 

towards the expeditious and accurate identification of the causal organism, precise estimation of 

disease severity, and assessment of its impact on yield, landscape and ecological benefits (Churchill 

2011, Martinelli et al. 2015). Furthermore, there is a keen interest in deciphering the virulence 

mechanisms, reducing pathogen inoculum, inhibiting virulence factors, and fostering genetic 

diversity within plant populations (Li et al. 2011a, Gullino et al. 2015, Zhan et al. 2015). 

Researching species definition and identification criteria of pathogenic fungi in horticultural plants 

remains crucial, and it serves as a fundamental basis for accurately identifying pathogenic fungi 

(Taylor et al. 2000, Jeewon & Hyde 2016, Aime et al. 2021). The spatiotemporal heterogeneity in 

the distribution of horticultural plants also indicates the potential diversity of pathogenic fungi, with 

the number of pathogenic species likely underestimated (Hyde et al. 2020a). 

The southwestern region of China is characterized by a rich and diverse array of horticultural 

plants. These plants greatly contribute to the regional economy, ecology, and culture. In a study by 

Li et al. (2020), a total of 166 botryosphaeriaceous isolates were collected from Eucalyptus 

plantations across six regions in Yunnan Province, and 11 species were identified using a 

combination of morphological characteristics and DNA sequences. Fu et al. (2021) identified four 

fungal diseases affecting the leaves of Paris polyphylla var. chinensis, an important Chinese 

medicinal herb. Sun et al. (2023) also described six pathogenic pestalotoid species associated with 

https://www.pnas.org/doi/10.1073/pnas.2022239118#con1
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medicinal plants in Guizhou Province. The occurrence of fungal diseases in horticultural plants 

within this area is consistently documented through a wide range of reporting channels (He & Zhao 

2022, Li et al. 2022a, 2023a, Xu et al. 2022, Zeng et al. 2022, Peng et al. 2023). Fungal diseases 

affecting horticultural plants exhibit a wide range of diversity, with fungi capable of infecting 

various plant parts, resulting in common diseases such as canker, shoot blight, branch blight, 

powdery mildew, anthracnose, leaf blight, and others (Fig. 1). 

 

 
 

Figure 1 ï Representative symptoms associated with fungi on horticultural plants in the field. a 
Blight of Ficus elastica. b Powdery mildew of Poa annua. c Canker of Acer palmatum. d Canker of 
Orah mandarin. e Branch blight of Erythrina crista-galli. f Twig blight of Bougainvillea sp. g 
Branch blight of Salix sp. h scab of Fatsia japonica. i Leaf blight of Phoenix sylvestris. j Leaf 
blight of Polygonatum sp. k Leaf spots of Populus × beijingensis. l Anthracnose of Camellia 
sinensis. m Leaf dry-rot of Phalaenopsis aphrodite. n Black spots on the pod of Vicia faba. 

 

In this study, our team conducted a systematic survey of prevalent horticultural plants within 

anthropogenic environments and collected specimens exhibiting signs of disease. Through a 

meticulous analysis of morphological characteristics and multigene phylogeny, the following 

http://www.iplant.cn/info/Salix
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conclusive findings were obtained: We herein introduce 38 fungal species from 26 genera, 19 

families, 13 orders, and four classes within the phyla Ascomycota and Basidiomycota. This work 

includes one new genus and nine new species in Dothideomycetes, as well as four new species in 

Sordariomycetes. Detailed descriptions, complemented by illustrations of macro- and micro-

morphological features alongside phylogenetic trees, have been thoroughly provided to authenticate 

the classification of both known and newly discovered fungal species. 

 

MATERIALS AND METHODS  

 

Isolates and Morphology 

Sample collection, morphological study and isolation 

An investigation was conducted in different places of Sichuan Province from Dec. 2019 to 

May 2024, including the Ngawa Tibetan & Qiang Autonomous Prefecture (Jiuzhaigou County), 

Chengdu City (Wenjiang District, Xindu District, Qionglai City, Chongzhou City), Leshan City 

(Mabian Yi Autonomous County), Liangshan Yi Autonomous Prefecture (Leibo County), Yibin 

City (Junlian County), Mianyang City (Zitong County), Neijiang City (Zizhong County), and 

Yaôan City (Tianquan County). Potential pathogenic fungi were collected from infected tissues on 

variously horticultural plants with 29 species from 26 host genera. Fungal isolates were established 

by removing a mucoid spore mass from conidiomata and/or ascomata, diffusing the suspension on 

the surface of potato dextrose agar (PDA) media, and incubating at 25  for 10 to 24 h. A single 

germinating conidium/ascospore was transferred to fresh PDA plates. Specimens are deposited in 

the Herbarium of the Sichuan Agricultural University, Sichuan, China (SICAU), and axenic 

cultures are maintained in the Culture Collection of the Sichuan Agricultural University 

(SICAUCC), Sichuan, China.  

Description of the asexual and sexual morphs are based on host materials or cultural 

characteristics. The macro-morphological photographs were captured by a dissecting microscope 

NVT-GG (Shanghai Advanced Photoelectric Technology Co. Ltd, China) and photographed by a 

VS-800C camera (Shenzhen Weishen Times Technology Co. Ltd, China), including stromata, 

ostioles, conidiomata, sporodochia, and other structures. The micro-morphological characteristics 

were photographed using an Olympus BX43 compound microscope fitting with an Olympus DP22 

digital camera (Olympus (China) Co. Ltd, China), such as asci, ascospores, paraphyses, conidia, 

conidiophores, conidiogenous cells, and others. Measurements were made using Tarosoft® Image 

Frame Work v.0.9.7 (Tarosoft (R), Nontha Buri, Thailand). Lactophenol cotton blue reagent was 

used to affirm the number of septa or other transparent structures, and the gelatinous appendage 

was observed in Black Indian ink. Faces of Fungi (FoF) numbers were recorded following the 

protocol outlined by Jayasiri et al. (2015), while MycoBank (MB) numbers were obtained as in 

MycoBank (Crous et al. 2004a). The establishment of new taxa adhered rigorously to the guidelines 

delineated by Chethana et al. (2021), Jayawardena et al. (2021a), Lücking et al. (2021), 

Maharachchikumbura et al. (2021), and Pem et al. (2021). 

 

DNA Extraction, PCR Amplification, and Sequencing 

Genomic DNA was extracted using the Fungi Genomic DNA Kit (Tiangen, China) following 

the manufacturerôs instructions, from fungal mycelia growing on PDA, pure spore mass or fruiting 

bodies. Eleven loci were amplified with the respective forward and reverse primers (Table 1). PCR 

was conducted in 25 ɛL reaction volumes consisting of 22 ÕL Master Mix (Beijing TsingKe 

Biotech Co., Ltd., Beijing, China), 1 µL DNA template, 1 µL each primer (10 µM). PCR 

amplification conditions were conducted as described in Table 1. The PCR products were 

sequenced in both directions using the primers at TsingKe Biological Technology Co., Ltd. 

(Chengdu, China). Forward and reverse sequences were assembled to obtain a consensus sequence 

with BioEdit v. 7.0.5.3 (Hall 1999). Sequences generated in this paper were deposited in GenBank. 
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Table 1 PCR amplification procedures used in this study. 

 

Gene Primer Primer sequence (5ô-3ô) PCR procedure Reference 

ITS ITS1 

ITS5 

ITS4 

TCCGTAGGTGAACCTGCGG 

GGAAGTAAAAGTCGTAACAAGG 

TCCTCCGCTTATTGATATGC 

An initial denaturation step at 94°C for 3 min, 

followed by 35 cycles of 94°C for 30 s, 55°C for 50 

s, and 72°C for 1 min and a final elongation step at 

72°C for 10 min 

White et al. (1990) 

LSU LR0R 

LR5 

LR7 

GTACCCGCTGAACTTAAGC 

ATCCTGAGGGAAACTTC 

TACTACCACCAAGATCT 

94°C for 3 min, 35 cycles of 94°C for 30 s, 55°C for 

50 s, and 72°C for 1 min, and 72°C for 10 min 

Vilgalys & Hester (1990) 

SSU NS1 

NS4 

GTAGTCATATGCTTGTCTC 

CTTCCGTCAATTCCTTTAAG 

94°C for 3 min, 35 cycles of 94°C for 30 s, 55°C for 

50 s, and 72°C for 1 min, and 72°C for 10 min 

White et al. (1990) 

tef1-Ŭ EF1-728F 

EF1-983F 

EF1-986R 

EF1-

2218R 

EF-2 

CATCGAGAAGTTCGAGAAGG 

GCYCCYGGHCAYCGTGAYTTYAT 

TACTTGAAGGAACCCTTACC 

ATGACACCRACRGCRACRGTYTG 

GGAAGTACCAGTGATCATGTT 

94°C for 3 min, 35 cycles of 94°C for 30 s, 55°C for 

50 s, and 72°C for 1 min, and 72°C for 10 min 

OôDonnell et al. (1998), 

Carbone & Kohn (1999), 

Rehner & Buckley (2005) 

act ACT-

512F 

ACT-

783R 

ATGTGCAAGGCCGGTTTCGC 

TACGAGTCCTTCTGGCCCAT 

94°C for 3 min, 35 cycles of 94°C for 30 s, 51°C for 

50 s, and 72°C for 1 min, and 72°C for 10 min 

Carbone & Kohn (1999) 

cal CAL228F 

CAL737R 

GAGTTCAAGGAGGCCTTCTCCC 

CATCTTTCTGGCCATCATGG 

95°C for 4 min, 35 cycles of 94°C for 30 s, 60°C for 

50 s, and 72°C for 1 min, and 72°C for 10 min 

Carbone & Kohn (1999) 

chs-1 CHS-79F 

CHS-

354R 

TGGGGCAAGGATGCTTGGAAGAAG 

TGGAAGAACCATCTGTGAGAGTTG 

95°C for 4 min, 35 cycles of 95°C for 30 s, 58°C for 

30 s, and 72°C for 45 s, and 72°C for 7 min 

Carbone & Kohn (1999) 
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Table 1 Continued. 

 

Gene Primer Primer sequence (5ô-3ô) PCR procedure Reference 

gapdh 
GDF1 

GDR1 

GCCGTCAACGACCCCTTCATTGA 

GGGTGGAGTCGTACTTGAGCATGT 

95°C for 4 min, 35 cycles of 95°C for 30 s, 60°C for 

30 s, and 72°C for 45 s, and 72°C for 7 min 

Templeton et al. (1992) 

rpb2 fRPB2-5f 

fRPB2-

7cR 

RPB2-7cF 

RPB2-

11aR 

RPB2-5F2 

GAYGAYMGWGATCAYTTYGG 

CCCATRGCTTGYTTRCCCAT 

ATGGGYAARCAAGCYATGGG 

GCRTGGATCTTRTCRTCSACC 

GGGGWGAYCAGAAGAAGGC 

95°C for 5 min, 35 cycles of 95°C for 1 min, 52°C 

for 2 min, and 72°C for 90 s, and 72°C for 10 min 

(for fRPB2-5f/2-7cR) 

94°C for 90 s, 40 cycles of 94°C for 30 s, 55°C for 

90 s, and 68°C for 2 min, and 68°C for 5 min (for 

RPB2-7cF/11aR/5F2) 

Liu et al. (1999), Reeb et al. 

(2004), O'Donnell et al. 

(2007) 

tub2 T1 

T2 

ɓ-Sandy-

R 

Bt2a 

Bt2b 

AACATGCGTGAGATTGTAAGT 

TAGTGACCCTTGGCCCAGTTG 

GCRCGNGGVACRTACTTGTT 

GGTAACCAAATCGGTGCTGCTTTC 

ACCCTCAGTGTAGTGACCCTTGGC 

94°C for 3 min, 35 cycles of 94°C for 30 s, 51°C for 

50 s, and 72°C for 1 min, and 72°C for 10 min 

Glass & Donaldson (1995), 

OôDonnell & Cigelnik 

(1997), Stukenbrock et al. 

(2012) 

Abbreviations: ITS: the nuclear internal transcribed spacers, LSU: the nuclear large subunit ribosomal RNA, SSU: the nuclear ribosomal small subunit 

rRNA, tef1-Ŭ: the translation elongation factor 1-alpha, act: the actin, cal: the calmodulin, chs-1: the chitin synthase 1, gapdh: the glyceraldehyde-3-

phosphate dehydrogenase, his3: the histone H3, rpb2: the second largest subunit of RNA polymerase II, tub2: the beta-tubulin. 

 

https://www.ncbi.nlm.nih.gov/nuccore/OQ818201.1
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Sequence alignment and phylogenetic analyses 

Newly generated sequences in this study were blasted against the NCBI GenBank nucleotide 

database to determine the closest relatives for a taxonomic position of the studied isolates. All 

representative sequences used in this study were collected from GenBank and the latest 

publications, and alignments of different gene sequences were initially performed using MAFFT v. 

7.490 online version (Katoh et al. 2019) and manually adjusted with BioEdit v. 7.0.5.3 (Hall 1999). 

The congruence of the overall topology was confirmed after comparing single gene sequence data, 

and the consensus sequences were concatenated by Mesquite v. 3.61 (build 927) 

(http://www.mesquiteproject.org) (Maddison & Maddison 2019) with default parameters. The 

evolutionary model was determined independently for each gene with MrModeltest 2.2 under the 

Akaike Information Criterion (AIC) (Nylander 2004). The dataset was analyzed separately in 

different genera or families, using maximum likelihood (ML) and Bayesian inference (BI). 

Maximum likelihood analysis was performed with a randomized accelerated maximum 

likelihood model in RAxML v. 8.2.12 on XSEDE platform on CIPRES Science Gateway Portal 

(Stamatakis 2014), and relative support of internal nodes was affirmed by a rapid bootstrap with 

1,000 replications. Bayesian analysis used the MrBayes v. 3.2.7a provided on CIPRES Science 

Gateway Portal (Stamatakis 2014) to determine posterior probabilities. The program was 

automatically terminated when the average standard deviation of split frequencies reached below 

0.01. The phylograms were visualized in FigTree v. 1.4.4 (http://tree.bio.ed.ac.uk/software/figtree/) 

and edited with Adobe Illustrator CS6 (Adobe Systems Inc., United States). 

The closest phylogenetic groups were identified using the Genealogical Concordance 

Phylogenetic Species Recognition (GCPSR) model, achieved through a pairwise homoplasy index 

(PHI) test (Taylor et al. 2000). The level of recombination among phylogenetically closely related 

species was analyzed using SplitsTree v. 4.14.6, based on multi-sequences data (Huson & Bryant 

2006). The dataset exhibits significant recombination when the pairwise homoplasy index is below 

the 0.05 threshold (ʌw < 0.05). A split graph was employed to visualize the relationships among 

closely related taxa. 

 

RESULTS 

The contents in this paper to introduce new collections follow the guidelines of Chethana et 

al. (2021), Jayawardena et al. (2021a), Lücking et al. (2021), Maharachchikumbura et al. (2021), 

and Pem et al. (2021). The following paragraphs provide an introduction of the new collections, 

categorized alphabetically. These collections encompass a remarkable diversity, comprising 38 

species in 26 genera spanning 19 families, 13 orders, and four classes within the kingdom of Fungi. 

 

Phylum Ascomycota Caval. -Sm. 

 

Class Dothideomycetes O.E. Erikss. & Winka 

 
Botryosphaeriales C.L. Schoch, Crous & Shoemaker 

Notes ï The Botryosphaeriales order currently consists six families, including about 10 

genera are classified under Botryosphaeriales genera incertae sedis, and it accommodates nearly 

1,450 recorded species (Liu et al. 2012, Wijayawardene et al. 2022, Li et al. 2023a). 

Botryosphaeriales is prevalent across diverse habitats, functioning as endophytes, saprobes, and 

pathogens. The evolutionary emergence of this order dates back to approximately 109 million years 

ago, during the nascent stages of the Cretaceous period (Rathnayaka et al. 2023). 

 

Botryosphaeriaceae Theiss. & Syd. 

Notes ï Botryosphaeriaceae was formally established by Theissen & Sydow (1918), 

designating Botryosphaeria as its prototype genus. Subsequent taxonomic evaluations by Liu et al. 

(2012) acknowledged the presence of 29 genera within this family. Phillips et al. (2013) endorsed 

17 genera and 110 species based on cultured specimens. However, the most recent assessment by 
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Maharachchikumbura et al. (2022) has expanded the record to encompass 22 genera and an 

approximate tally of 2,140 species. Botryosphaeriaceae species exhibit a broad prevalence across 

monocotyledonous, dicotyledonous, and gymnospermous hosts, alongside their presence on lichen 

thalli (Mohali et al. 2007, Batista et al. 2021). These species often coexist with phytopathogenic 

fungi, eliciting diverse symptoms like shoot blights, stem cankers, fruit rots, root rots, die-back, and 

gummosis (Manawasinghe et al. 2016, Zlatkoviĺ et al. 2016, Jia et al. 2023a). The divergence time 

of this family is estimated with a stem age of 81.1 Mya (60.9ï102.1 Mya) by Rathnayaka et al. 

(2023). 

 

Botryosphaeria Ces. & De Not. 

Notes ï Botryosphaeria was introduced by Cesati & Notaris (1863) to accommodate B. 

dothidea as the type species. Botryosphaeria species have been recorded on a wide range of hosts, 

and distributed throughout many geographical and climate regions (Denman et al. 2000, Phillips et 

al. 2013). Botryosphaeria species commonly inhabit a multitude of woody plants in roles ranging 

from endophytes and saprobes to pathogens (Úrbez-Torres et al. 2006, Liu et al. 2012, Phillips et al. 

2013, Slippers et al. 2017). Some species within this genus are formidable causal agents, imparting 

a substantial menace to both agricultural and forest ecosystems (Marsberg et al. 2017, Yukako et al. 

2021, Kenfaoui et al. 2022, Liu et al. 2023a). The primary morphological characteristics defining 

Botryosphaeria encompass hyaline to dark ascospores, multiloculate ascomata, and a diverse array 

of asexual morphs, generally characterized by the absence of a mucoid sheath and apical appendage 

(Pem et al. 2024). Currently, the Species Fungorum (https://www.speciesfungorum.org, November 

2024) enumerates 242 epithets in this genus, with a limited subset having accompanying DNA 

sequence data available. 

 

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

(1863) Fig. 2 

MycoBank number: MB183247; Facesoffungi number: FoF03512  

Associated with canker on stems of Ficus elastica Roxb. ex Hornem., symptoms appeared as 

dry and shriveled on the diseased tissues, and slightly raised lesions accompanied by conidia 

overflow. Sexual morph: Not observed. Asexual morph: Coelomycetous. Conidiomata pycnidial, 

embedded in the epidermis, erumpent at maturity, irregular, brown to dark brown, gathered, with 

white conidial mass extruding from ostiole, usually multilocular. Conceptacle absent. Conidiomatal 

wall consist of multi-layers of pale brown to brown, thick-walled cells of textura angularis. 

Conidiophores hyaline, smooth, straight or slightly sinuous, unbranched, and reduced to 

conidiogenous cells. Conidiogenous cells 11ï39 × 2ï4 ɛm (xe = 20.1 × 3.4 ɛm, n = 30), 

enteroblastic, monophialidic, terminal, integrated, cylindrical, slightly tapering towards the apex. 

Paraphyses not seen. Conidia 21ï34 × 5ï7 ɛm (xe = 26.9 × 6.4 ɛm, n = 50) hyaline, aseptate, 

sometimes uniseptate, smooth, rounded at the apex, convex to truncate at the base, guttulate. 

Culture characteristics ï Germinated conidia formed after 12 h, and the germinating tube 

grows from both ends of the spore. Colonies on potato dextrose agar, initially produced white dense 

aerial mycelia, reaching 60 mm at 6 days after inoculation, then forming dark grey colonies, which 

exhibited some brown to dark brown pigments in the medium. 

Material examined ï China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang 

Village, 104°49ǋ22.02ǌE 29Á46ǋ22.16ǌN, 321 m, isol. from stems of Ficus elastica, 4 Apr. 2021, 

C.L. Yang, YCL202104004 (SICAU 23-0121), culture (SICAUCC 23-0113). 

GenBank numbers ï SICAUCC 23-0113 = ITS: PP736364, LSU: PP732705, tef1-Ŭ: 

PP779569, tub2: PP782063 

Notes ï The morphological characteristics of the collection SICAU 23-0121 align perfectly 

with those of Botryosphaeria dothidea (Slippers et al. 2004, Hattori et al. 2021). In the multi-locus 

phylogenetic analysis, the phylogenetic tree closely conforms to the outcomes of prior studies 

(Slippers et al. 2004, Chen et al. 2020, Hattori et al. 2021, Zhang et al. 2021), with our strain 

forming a distinct cluster alongside the ex-epitype of B. dothidea (Fig. 3), and their base differences 
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are not significant (99% for ITS (4/500, 0 gap); 100% for LSU, tef1-Ŭ, and tub2). Botryosphaeria 

dothidea has a broad spectrum of host plants and induces diverse symptoms in various tissues 

(Marsberg et al. 2017, Hattori et al. 2021). 

 

 
 

Figure 2 ï Botryosphaeria dothidea (SICAU 23-0121). a Symptoms on the stem. b Appearance of 

conidiomata. c, d Cross-section of conidiomata. e Conidiomatal wall. f Conidiogenous cells with 

developing conidia. g Conidia. h Germinating conidia in sterilized water after 12 h. i Front view of 

colony on PDA. j Reverse view of colony on PDA. Scale bars: c = 200 ɛm, d = 100 ɛm, eïh = 10 

ɛm. 

 

Lasiodiplodia Ellis & Everh. 

Notes ï Lasiodiplodia was introduced by Ellis & Everhart (1896) with L. theobromae (= L. 

tubericola) as the type species (Clendenin 1896). Within subtropical and tropical regions, these 
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fungi, prominent among phytopathogens, are responsible for various symptoms, such as cankers, 

fruit rots, die-back, and shoot blights on crops or trees (Phillips et al. 2013, Huda-Shakirah et al. 

2022, Hattori et al. 2023). This genus is marked by its elliptical or long ellipsoidal conidia with a 

single septum, varying from light brown to dark brown, often showing longitudinal striations as 

they mature (Phillips et al. 2013, de Silva et al. 2019). A comprehensive documentation of 90 

validated species is present in the Species Fungorum (https://www.speciesfungorum.org, November 

2024), showcasing its significant speciosity within the Botryosphaeriaceae family. 

 

 

 

Figure 3 ï Phylogram derived from maximum likelihood analyses of a combined dataset 

comprising ITS, LSU, tef1-Ŭ, tub2, and rpb2 sequences, encompassing species within the 

Botryosphaeria genus. The phylogenetic analysis included forty-seven strains and a total of 3,789 

characters (ITS: 1ï626, LSU: 627ï1,826, tef1-Ŭ: 1,827ï2,385, tub2: 2,386ï2,851, rpb2: 2,852ï

3,789) after alignment. The tree is rooted to Neoscytalidium dimidiatum (CBS 145.78 and CBS 

251.49). Single-gene analyses were conducted, resulting in similar tree topologies between the ML 

and BY methods, ensuring consistent comparisons of clade stability. The best-scoring RAxML tree 

with a final likelihood value of -9,663.238560 is presented. The matrix had 734 distinct alignment 

https://www.nature.com/articles/s41598-022-13057-9#auth-Abd_Rahim-Huda_Shakirah-Aff1
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patterns, with 50.68% of undetermined characters or gaps. Estimated base frequencies were as 

follows: A = 0.227819, C = 0.275213, G = 0.273288, T = 0.223680; substitution rates AC = 

1.128370, AG = 1.970560, AT = 1.353334, CG = 1.162070, CT = 4.178932, GT = 1.000000. 

Bootstrap support values (MLBS) equal or exceeding 60%, and Bayesian posterior probabilities 

(BYPP) equal or exceeding 0.90 have been indicated above the nodes. The ex-type strains are in 

bold, and the new isolate is in red. The bar, set at 0.02, represents the estimated number of 

nucleotide substitution sites per branch. 

 

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

(2008)                                                                                                                                           Fig. 4 

MycoBank number: MB510941; Facesoffungi number: FoF00166 

Associated with twig blight on stems of Acer palmatum Thunb. Sexual morph: Not observed. 

Asexual morph: Coelomycetous. Conidiomata 135ï230 × 80ï150 ɛm (xe = 182 × 109 ɛm, n = 20), 

pycnidial, immersed, covered with hyphae, brown to black, solitary or gregarious, globose to 

oblate, uniloculate. Conidiomatal wall 18ï32 ɛm width, comprising 5ï6 layers of thick-walled, 

dark brown cells of textura angularis, becoming thin-walled and hyaline towards the inner region. 

Paraphyses 1.0ï2.5 ɛm width, hyaline, cylindrical. Conidiophores reduced to conidiogenous cells, 

arising from the inner cells of the conidiomata. Conidiogenous cells 14ï26 × 12ï18 ɛm (xe = 20 × 

15 ɛm, n = 30), holoblastic, hyaline, smooth, ampulliform or cylindrical, smooth. Conidia 20ï29 × 

10ï14 ɛm (xe = 25 × 12 ɛm, n = 50), oblong to ovoid, thick-walled, initially hyaline, aseptate, 

becoming 1-septate and pale brown to brown, with melanin deposits on the inner surface of the wall 

arranged longitudinally giving a striate appearance to the conidia. 

Culture characteristics ï Germinated conidia formed in sterilized water after 12 h. Colonies 

on PDA attaining 40ï50 mm diameter in 3 days, medium sparse, circular, entire edge, white, 

cottony to fluffy, aerial mycelium sparse in the middle, well developed at the margin, reverse pale 

yellow. 

Material examined ï China, Sichuan Province, Chengdu City, Xindu District, 

104Á10ǋ17.09ǌE 30Á45ǋ36.51ǌN, 486 m, isol. from stems of Acer palmatum, 4 Jun. 2021, X.L. Xu, 

XXL202106001 (SICAU 23-0141), culture (SICAUCC 23-0112). 

GenBank numbers ï SICAUCC 23-0112 = ITS: PP736374, tub2: PP782069, rpb2: PP782081 

Notes ï The asexual morph of Lasiodiplodia pseudotheobromae was initially described by 

Alves et al. (2008) from Gmelina arborea, and later, the sexual morph was described in samples 

from dead leaves of Plukenetia volubilis (Tennakoon et al. 2016). In the phylogenetic analysis, our 

isolate (SICAUCC 23-0112) clustered together with the type strain of L. pseudotheobromae with 

92% MLBS / 1.00 BYPP support (Fig. 5). A comparison of ITS, tub2, and rpb2 sequence data 

between our strain and L. pseudotheobromae (CBS 116459, holotype) showed no nucleotide 

difference (Alves et al. 2008). Morphologically, the new isolate displays similar morphological 

characteristics with L. pseudotheobromae in having immersed conidiomata and ellipsoidal, thick-

walled, 1-septate mature conidia with longitudinal striations. Therefore, we identify the new 

collection as L. pseudotheobromae, marking the first reported occurrence in Acer palmatum. 

 

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

Notes ï Neofusicoccum was introduced by Crous et al. (2006), with N. parvum as the type 

species. Neofusicoccum species, commonly cause diseases in woody plants worldwide. Several 

Neofusicoccum species were reported to be associated with shoot blight, branch cankers and bot 

gummosis, including Neofusicoccum australe, N. luteum, N. mediterraneum, N. parvum 

(Adesemoye et al. 2011, 2014, Mayorquinet et al. 2016, Vakalounakis et al. 2019). Neofusicoccum 

is characterized by fusiform to ellipsoid aseptate conidia and ñdichomera-likeò synanamorphs, 

which septate and turn brown with age, to form globose to pyriform conidia (Barber et al. 2005, 

Crous et al. 2006). The Species Fungorum (https://www.speciesfungorum.org, November 2024) 

enumerates 67 epithets in this genus. 
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3. Neofusicoccum parvum (Pennycook & Samuels) Crous, et al., Stud. Mycol. 55: 248 (2006)   

Fig. 6 

MycoBank number: MB500879; Facesoffungi number: FoF02411 

Associated with canker on stems and branches of Citrus reticulata Blanco (Orah mandarin). 

Sexual morph: Not observed. Asexual morph: Coelomycetous. Conidiomata 116ï312 ɛm long × 

87ï255 ɛm width × 90ï157 ɛm high (xe = 175 × 149 × 129 ɛm, n = 30), gregarious, immersed, 

globose to subglobose, dark brown to black. Peridium 18ï40 ɛm (xe = 27 ɛm, n = 20) width, 

composed of hyaline to brown cells of textura angularis. Conidiogenous cells cylindrical, straight, 

colorless, and smooth. Conidia 13ï21 × 7ï10 ɛm (xe = 16 × 8 ɛm, n = 50), elliptical, straight, with a 

rounded apex and a truncated base, hyaline, smooth-walled. 

Culture characteristics ï Colonies growing fast on PDA, reaching 8 cm in 6 days at 25°C, 

under 12 h light/12 h dark, circular, with even margin, floccose, white at the beginning, then 

became smoky gray to gray-olivaceous. 

Material examined ï China, Sichuan Province, Mianyang City, Zitong County, 105Á9ǋ59ǌE 

31Á37ǋ49ǌN, 440 m, isol. from stems and branches of Citrus reticulata, 20 Oct. 2021, W.G. Cai, 

CWG202110001 (SICAU 23-0108), culture (SICAUCC 23-0086). 

GenBank numbers ï SICAUCC 23-0086 = ITS: PP133649, LSU: PP133658, tef1-Ŭ: 

PP125718, tub2: PP952309 

Notes ï The specimen in our study shared similar morphology with the description of 

Neofusicoccum parvum reported by Crous et al. (2006) and Aloi et al. (2021). The strain SICAUCC 

23-0086 clustered with N. parvum with 93% MLBS and 0.98 BYPP bootstrap support (Fig. 7). 

Nucleotide comparisons of ITS, LSU, SSU, and tef1-Ŭ (SICAUCC 23-0086) showed high 

homology with the sequences of N. parvum (CMW9081, ex-type), similarities are 99.8% (515/516, 

0 gap), 100% (609/609, 0 gap), 100% (1,012/1,012, 0 gap) and 98.9% (269/272, 0 gap), 

respectively. 

 

 
 

Figure 4 ï Lasiodiplodia pseudotheobromae (SICAU 23-0141). a Symptoms on the stem. b 

Appearance of conidiomata. c, d Cross-section of conidiomata. e Conidiomatal wall. f 

http://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
http://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
https://www.indexfungorum.org/Names/Names.asp?strGenus=Paraphaeosphaeria
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Conidiogenous cell with developing conidium. gïj Conidia. k Germinating conidium. l Front view 

of colony on PDA. m Reverse view of colony on PDA. Scale bars: b = 200 ɛm, c = 100 ɛm, d = 50 

ɛm, e = 20 ɛm, f = 10 ɛm, gïk = 20 ɛm. 
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Figure 5 ï Phylogram derived from maximum likelihood analyses of a combined dataset 

comprising ITS, rpb2, tef1-Ŭ, and tub2 sequences, encompassing species within the Lasiodiplodia 

genus. The phylogenetic analysis included ninety-five strains and a total of 2,902 characters (ITS: 

1ï619, rpb2: 620ï1,609, tef1-Ŭ: 1,610ï2,414, tub2: 2,415ï2,902) after alignment. Diplodia seriata 

CBS 112555 and Diplodia mutila CMW 7060 were used as the outgroup taxa. Single-gene analyses 

were conducted, resulting in similar tree topologies between the ML and BY methods, ensuring 

consistent comparisons of clade stability. The best-scoring RAxML tree with a final likelihood 

value of -10,284.608245 is presented. The matrix had 812 distinct alignment patterns, with 44.83% 

of undetermined characters or gaps. Estimated base frequencies were as follows: A = 0.221943, C = 

0.288622, G = 0.264014, T = 0.225421; substitution rates AC = 0.851378, AG = 3.456454, AT = 

1.215356, CG = 0.882213, CT = 5.384843, GT = 1.000000. Bootstrap support values (MLBS) 

equal or exceeding 60%, and Bayesian posterior probabilities (BYPP) equal or exceeding 0.90 

indicated at the nodes. The ex-type strains are in bold, and the new isolate is in red. Bar = 0.02 

represents the estimated number of nucleotide substitution sites per branch. 

 

 
 

Figure 6 ï Neofusicoccum parvum (SICAU 23-0108) a, b Appearance of conidiomata on the stem. 

c Cross-section of conidioma. d Ostiole with periphyses. e Peridium. f Conidiogenous cells with 

developing conidia. g Conidia. h Germinating conidium. i Front view of colony on PDA. j Reverse 

view of colony on PDA. Scale bars: a = 2 mm, b = 200 ɛm, c = 50 ɛm, d, e = 20 ɛm, fïh = 10 ɛm. 

http://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
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Figure 7 ï Phylogram derived from maximum likelihood analyses of a combined dataset 

comprising ITS, LSU, tef1-Ŭ, and tub2 sequence dataset, representing the species of 

Neofusicoccum. Forty-three strains were included in the combined analyses, which comprised 

2,357 characters (ITS: 1ï634, LSU: 635ï1,552, tef1-Ŭ: 1,553ï1,891, tub2: 1,892ï2,357) after 

alignment. Single-gene analyses were conducted, resulting in similar tree topologies between the 

ML and BY methods, ensuring consistent comparisons of clade stability. The best-scoring RAxML 

tree with a final likelihood value of -6,712.251400 is presented. The matrix had 543 distinct 

alignment patterns, with 28.42% of undetermined characters or gaps. Estimated base frequencies 

were as follows: A = 0.223444, C = 0.274508, G = 0.279918, T = 0.222130; substitution rates AC 

= 0.750166, AG = 4.063990, AT = 1.019792, CG = 0.940811, CT = 8.430011, GT = 1.000000. 

Bootstrap support values for MLBS equal or greater than 70%, and BYPP equal to or greater than 

0.90 are indicated at the nodes as MLBS / BYPP. Botryosphaeria dothidea (CMW8000 and CBS 

http://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum
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110302) was used as the outgroup taxa. The ex-type strains are in bold, and the new isolates of this 

study are in red.  

 

 
 

Figure 8 ï Neoscytalidium hylocereum-undulatum (holotype, SICAU 23-0144). a, b Symptoms on 

the stem. c Cross-section of conidiomata. d Conidiogenous wall. e Conidiogenous cells with 

developing conidia. f Conidia. g Germinating conidia. h Front view of colony on PDA. i Reverse 

view of colony on PDA. Scale bars: c = 50 ɛm, d = 20 ɛm, eïg = 10 ɛm.  

 

Neoscytalidium Crous & Slippers 

Notes ï Neoscytalidium was established by Crous et al. (2006) with N. dimidiatum as the type 

species. Crous et al. (2006) systematically determined the polyphyletic status of Scytalidium, 

prompting the establishment of the genus Neoscytalidium to accommodate Scytalidium dimidiatum 

as N. dimidiatum. Neoscytalidium species is characterized by conidia oblong-obtuse to doliiform, 

dark brown, thick-walled, 0ï2-septate with a darker central cell, arthroconidia borne in dry 

powdery chains, oblong-obtuse to doliiform, brown and disarticulated into 0ï1-septate (Crous et al. 

2006, Phillips et al. 2013, Huang et al. 2016). Members of Neoscytalidium have generally been 

documented as plant pathogens, causing canker and dieback on economically important tree species 

(Fernández-Herrera et al. 2017, Coutinho et al. 2018, Alizadeh et al. 2022), and associated with 

human diseases (Bakhshizadeh et al. 2014, Calvillo-Medina et al. 2019).  

 

4. Neoscytalidium hylocereum-undulatum S.S. Xiang & C.L. Yang, sp. nov.                          Fig. 8 

MycoBank number: MB900694; Facesoffungi number: FoF16129  

Etymology ï The specific epithet reflects the host genus Hylocereus. 

Holotype ï SICAU 23-0144 

Associated with canker on stems of Hylocereus undatus (Haw.) Britt. et Rose. Sexual morph: 

Not observed. Asexual morph: Coelomycetous. Conidiomata 95ï120 × 95ï180 ɛm (xe = 102 × 123 

ɛm, n = 10), pycnidial, immersed to partly erumpent at maturity, brown to black, solitary, scattered, 

uni-loculate, ellipsoid or fusiform, ostiolate, glabrous. Conidiomatal wall 7ï34 ɛm width, 

comprising of thick-walled, pale brown to brown cells of textura angularis, thickening at apical 

zone. Conidiophores reduced to conidiogenous cells, arising from the inner layer cells of the 

conidiomata. Conidiogenous cells 7ï18 × 2ï6 ɛm (xe = 10.2 × 3.5 ɛm, n = 30), hyaline, 

https://phytotaxa.mapress.com/pt/article/view/phytotaxa.358.3.3#author-1
https://www.scienceopen.com/search#author/b02e7ad6-77cf-470b-87c2-9f96bf92a5a7
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enteroblastic, monophialidic, integrated, cylindrical to subcylindrical, tapered to the apices, straight 

or curved, with minute collarette, smooth-walled, collarette 0.5ï3 ɛm long. Conidia 11ï17(ï22) × 

4.5ï7 ɛm (xe = 14.4 × 5.7 ɛm, n = 50), hyaline, fusiform, ellipsoid, subcylindrical, straight or 

slightly curved, aseptate, usually with two guttules, thin-walled, smooth. Beta-conidia not 

observed. 

Culture characteristics ï Colonies on PDA attaining 60ï70 mm diameter in 4 days, fast-

growing, circular, fimbriat, white, filamentous aerial mycelium superficially, reverse white. 

Material examined ï China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard 

of Sichuan Agricultural University, 103Á51ǋ27.55ǌE 30Á42ǋ19.5ǌN, 550 m, isol. from stems of 

Hylocereus undatus, 10 Nov. 2020, C.L. Yang, YCL202011003 (SICAU 23-0144, holotype), ex-

type culture (SICAUCC 23-0103). ibid. YCL202011003-2 (SICAU 23-0151), living culture 

SICAUCC 23-0137. 

GenBank numbers ï SICAUCC 23-0103 = ITS: PP781969, LSU: PP719621, SSU: 

PP734052, tef1-Ŭ: PQ005620, tub2: PQ005626. SICAUCC 23-0137 = ITS: PP781970, LSU: 

PP719626, SSU: PP734054, tef1-Ŭ: PQ005623, tub2: PQ005627 

Notes ï In the phylogenetic analysis, Neoscytalidium hylocereum-undulatum forms a well-

supported subclade within Neoscytalidium (96% MLBS / 1.00 BYPP) and shows a close 

relationship with N. hylocereum (Fig. 9). Through pairwise nucleotide comparisons, N. 

hylocereum-undulatum exhibits distinctions from N. hylocereum (TSU-HP01, holotype). The ITS 

region shows a 98.0% similarity (496/506, 2 gaps), tef1-Ŭ shows 96.8% similarity (245/253, 0 gap), 

and tub2 is 100% identical (400/400, 0 gap). Morphologically, N. hylocereum-undulatum sets itself 

apart from N. hylocereum by having larger conidia (11ï17(ï22) × 4.5ï7 ɛm vs. 9.8ï13.5 × 3.7ï5 

µm) and a more rapid colony growth rate (15ï17.5 mm/d vs. 30 mm/d). Furthermore, N. 

hylocereum-undulatum features two guttules on conidia, a characteristic absent in N. hylocereum 

(Wonglom et al. 2023). Consequently, we introduce N. hylocereum-undulatum as a distinct and 

novel species. 

 

Phyllostictaceae Fr. 

Notes ï Phyllostictaceae (as Phyllostictei) was originally proposed by Fries (1849) and 

accepted by Hawksworth & David (1989). Seaver (1922) used the Phyllostictales and 

Phyllostictaceae to suit the characteristics of Phyllosticta. Slippers et al. (2013) and Wikee et al. 

(2013a) re-established Phyllostictaceae as an independent family within the Botryosphaeriales to 

accommodate Phyllosticta, a taxonomic adjustment supported by phylogenetic investigations. 

Phyllostictaceae species are generally causal agents on economic crops, and characterized by their 

smaller asci and ascospores compared to those of Botryosphaeriaceae, and their ascospores 

accompanied by gelatinous-capped ascospores (Liu et al. 2016). The divergence of Phyllostictaceae 

members took place in the Cretaceous epoch, subsequently giving rise to distinct genera within the 

Mesozoic era (66ï251.90 Mya) (Rathnayaka et al. 2023). 

 

Phyllosticta Pers. 

Notes ï Phyllosticta was introduced by Persoon (1818) with P. convallariae as the type 

species. Phyllosticta, initially classified in the family Phyllostictaceae by Fries (1849), was later 

moved to Botryosphaeriaceae based on multiple studies (Crous et al. 2006, Schoch et al. 2006, Liu 

et al. 2012). However, following a phylogenetic re-assessment, it was subsequently re-classified 

back into Phyllostictaceae (Slippers et al. 2013, Wikee et al. 2013). Phyllosticta members exhibit 

erumpent ascomata, 8-spored, clavate to broadly ellipsoid asci, ellipsoid to limoniform ascospores, 

pycnidial conidiomata with aseptate conidia enveloped by a mucoid layer, and featuring a solitary 

apical appendage (van der Aa 1973, van der Aa & Vanev 2002, Wikee et al. 2011). Phyllosticta 

species primarily induce leaf blight or leaf and fruit spots on various plants, with infrequent 

occurrences on woody substrates (Glienke et al. 2011, Guarnaccia et al. 2019, Sui et al. 2023, 

Wang et al. 2023a,b), and some species also display endophytic and saprobic behaviors (van der Aa 

& Vanev 2002, Trigiano et al. 2004, Wikee et al. 2013 b, Sui et al. 2023). The Species Fungorum 

http://www.indexfungorum.org/Names/NamesRecord.asp?RecordID=120222
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(https://www.speciesfungorum.org, November 2024) lists a comprehensive tally of 2,099 names 

associated with Phyllosticta. Nevertheless, a considerable portion of these names has been merged 

as synonyms, while the current consensus recognizes above 1,500 species within this genus (Bánki 

et al. 2023, Sui et al. 2023). 

 

 
 

Figure 9 ï Phylogram derived from maximum likelihood analyses of a combined dataset 

comprising ITS, LSU, SSU, tef1-Ŭ, and tub2 sequence dataset representing the species in 
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Botryosphaeriaceae and Saccharataceae. The tree is rooted to Saccharata proteae (CBS 115206) 

and S. hawaiiensis (CBS 111787). Sixty-two strains were included in the combined analyses, 

contributing to a dataset comprising 5,618 characters (ITS: 1ï1,020, LSU: 1,021ï2,591, SSU: 

2,592ï4,300, tef1-Ŭ: 4,301ï4,966, tub2: 4,967ï5,618) after alignment. Single-gene analyses were 

conducted, resulting in similar tree topologies between the ML and BY methods, ensuring 

consistent comparisons of clade stability. The best-scoring RAxML tree, with a final likelihood 

value of -22,967.039417, is presented. The matrix had 1,512 distinct alignment patterns, with 

53.80% of undetermined characters or gaps. Estimated base frequencies were as follows: A = 

0.235557, C = 0.256556, G = 0.274390, T = 0.233497; substitution rates AC = 1.071722, AG = 

2.364299, AT = 1.019592, CG = 1.444965, CT = 4.532897, GT = 1.000000. Bootstrap support 

values (MLBS) Ó 60%, and Bayesian posterior probabilities (BYPP) Ó 0.90 are indicated at the 

nodes as MLBS / BYPP. The ex-type strains are bold, and the new isolates of this study are red. 

Bar = 0.05 represents the estimated number of nucleotide substitution sites per branch. 

 

5. Phyllosticta citribrasiliensis O.L. Pereira, Glienke & Crous [as 'citribraziliensis'], Persoonia 26: 

54 (2011)                                                                                                                                     Fig. 10 

MycoBank number: MB172054; Facesoffungi number: FoF12964 

=Phyllosticta ericarum Crous, Persoonia 28: 161 (2012) 

Associated with black spots on leaves of Polygonatum sp., producing a covering on the 

surface of leaves, symptoms appeared as local or whole leaf blight accompanied by the formation 

of numerous pycnidia. Sexual morph: Not observed. Asexual morph: Coelomycetous. Conidiomata 

140ï230 × 100ï165 ɛm (xe = 168 × 124 ɛm, n = 10), pycnidial, solitary, scattered or gathered, 

uniloculate, subglobose to globose, semi-immersed, conspicuous on leaf surface, black. 

Conidiomatal wall 19ï32 ɛm (xe = 24.8 ɛm, n = 20) width, comprising brown to dark brown, 5ï7 

layers cells of textura angularis. Ostiole 15ï20 ɛm (xe = 17 ɛm, n = 10) width, central, single. 

Conidiophores reduced to conidiogenous cells. Conidiogenous cells 10ï18 × 3ï5 ɛm (xe = 13.8 × 

3.9 ɛm, n = 20), enteroblastic, monophialidic, integrated, cylindrical to conical, hyaline, grown 

from the inner layer of pycnidial wall. Conidia 10ï14 × 8ï9 ɛm (xe = 11.7 × 8.5 ɛm, n = 50), 

hyaline, ellipsoidal to obovoid, numerous guttulate, one-celled, smooth-walled, surrounded by a 

mucilaginous sheath, slightly thicker on both sides, 1ï3 ɛm (xe = 2 ɛm, n = 20) thick, usually with a 

sunken area at the top, 1ï3 ɛm (xe = 2 ɛm, n = 10) width, thinner at apex, 0.5ï1 ɛm (xe = 1 ɛm, n = 

10) width, with a hyaline, apical mucoid appendage. Appendages 11ï67 × 0.5ï2 ɛm (xe = 34.5 × 1.1 

ɛm, n = 30), unbranched, flexuous, tapering towards rounded tip. 

Material examined ï China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang 

Village, 104Á49ǋ31.33ǌE 29Á46ǋ12.28ǌN, 306 m, on leaves of Polygonatum sp., 22 Jan. 2023, C.L. 

Yang, YCL202301001 (SICAU 23-0129). 

GenBank numbers ï SICAU 23-0129 = ITS: PP736375, LSU: PQ068882, tef1-Ŭ: PP779576, 

act: PP782108 

Notes ï Phyllosticta citribrasiliensis was initially documented by Glienke et al. (2011) from 

healthy leaves of Citrus sp. in Brazil. The characteristics of our collection align closely with those 

of P. citribrasiliensis (CBS 100098, holotype) in having solitary, globose pycnidia with central 

ostiole, and ellipsoid to obovoid, coarsely guttulate, smooth-walled conidia with mucoid apical 

appendage (Glienke et al. 2011). In the multi-gene phylogeny, our new collection formed a 

cohesive cluster with P. citribrasiliensis, with 85% MLBS / 0.99 BYPP support (Fig. 11). 

Comparison of the LSU, act and tef1-Ŭ sequence of P. citribrasiliensis (CBS 100098, holotype) and 

our strain showed 100% similarity, while the ITS showed 99.09% (544/549 bp, 2 gaps) similarity. 

Consequently, we accept the new collection as P. citribrasiliensis, which represents the first 

discovery of this species on Polygonatum sp. in China. 

 

Capnodiales Woron. 

Notes ï Capnodiales was erected by Woronichin (1925) within Dothideomycetes based on 

phylogenetic studies (Schoch et al. 2006, 2009, Crous et al. 2009a). Within the order Capnodiales, 
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there are 10 families listed: Aeminiaceae, Antennulariellaceae, Capnodiaceae, Euantennariaceae, 

Johansoniaceae, Metacapnodiaceae, Neoantennariellaceae, Piedraiaceae, Readerielliopsidaceae, 

Xenodevriesiaceae, and Capnodiales genera incertae sedis with 10 genera (Wijayawardene et al. 

2022). The divergence of the Capnodiales from Myriangiales occurred around 205 Mya (166ï248), 

towards the end of the Triassic period (Hongsanan et al. 2016). Capnodialean species generally live 

on leaf as epiphytes in association with insect-generated honeydew, exhibiting roles as saprobes, 

leaf pathogens, usually without pseudoparaphyses in ascostromata (Hughes et al. 1976, Crous et al. 

2009a, Chomnunti et al. 2011). The Capnodiales order predominantly comprises four families 

linked to sooty mold, namely Antennulariellaceae, Capnodiaceae, Euantennariaceae, and 

Metacapnodiaceae (Chomnunti et al. 2014).  

 

Capnodiaceae Höhn. ex Theiss. 

Notes ï Capnodiaceae was established by Von Höhnel (1910) with Capnodium as its 

designated type genus and presently encompasses an assemblage of 11 genera and approximately 

150 species (Lu et al. 2022, Wijayawardene et al. 2022). The first major monographic review of 

Capnodiaceae was undertaken by Batista & Ciferri (1963), and subsequent scholars have continued 

to enhance and refine our understanding of this family through the incorporation of both 

morphological and molecular evidence (Hughes 1976, Crous et al. 2009a, Chomnunti et al. 2011, 

Abdollahzadeh et al. 2020). Capnodiaceae represents a prolific and prevalent family within the 

realm of sooty molds, often found in association with honeydew secretions from insects (mainly 

aphids, whitefly, psyllid, and scale insects) or in coexistence with other fungicolous species 

(Hughes 1976, Schoch et al. 2006, Hyde et al. 2013, Hongsanan et al. 2015, Abdollahzadeh et al. 

2020). Members of this family are distinguished by their black superficial mycelia with septate, 

dark-brown, cylindrical hyphae, asci bitunicate, and elongated pycnidia with either short or long 

narrow necks, where minute, unicellular, hyaline conidia formed from near the base, middle, or 

apex of the pycnidia (Chomnunti et al. 2011, 2014, Abdollahzadeh et al. 2020). 

 

 
 

Figure 10 ï Phyllosticta citribrasiliensis (SICAU 23-0129). a Symptoms on the leaf. b Appearance 

of conidiomata. c Cross-section of conidiomata. d Conidiomatal wall. e, f Conidiogenous cells with 

developing conidia. g, h Conidia (the arrow indicates a dimpled area at the top). Scale bars: b = 300 

ɛm, c = 50 ɛm, d = 20 ɛm, eïh = 10 ɛm. 
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Figure 11 ï Phylogram derived from maximum likelihood analyses of a combined dataset 

comprising ITS, LSU, tef1-Ŭ, act, and gapdh sequence dataset representing the species of 

Phyllosticta. The phylogenetic analysis included ninety-three strains and a total of 6,847 characters 

(ITS: 1ï2,091, LSU: 2,092ï4,106, tef1-Ŭ: 4,107ï4,900, act: 4,901ï5,606, gapdh: 5,607ï6,847) 

after alignment. The tree is rooted to Botryosphaeria obtuse (CMW 8232) and Botryosphaeria 

stevensii (CBS 112553). Single-gene analyses were conducted, resulting in similar tree topologies 

between the ML and BY methods, ensuring consistent comparisons of clade stability. The best-

scoring RAxML tree with a final likelihood value of -33,904.532107 is presented. The matrix had 

2,025 distinct alignment patterns, with 70.41% of undetermined characters or gaps. Estimated base 

frequencies were as follows: A = 0.217575, C = 0.282764, G = 0.276646, T = 0.223015; 

substitution rates AC = 1.234929, AG = 3.364735, AT = 1.444351, CG = 1.244741, CT = 

6.889207, GT = 1.000000. Bootstrap support values (MLBS) equal to or exceeding 60%, and 

Bayesian posterior probabilities (BYPP) equal or exceeding 0.90 indicated at the nodes as MLBS / 

BYPP. The ex-type strains are in bold, and the new isolates of this study are in red. Bar = 0.07 

represents the estimated number of nucleotide substitution sites per branch. 

 

Conidiocarpus Woron. 

Notes ï Conidiocarpus was erected by Woronichin (Jaczewski 1917), with C. caucasicus as 

the type species. Conidiocarpus has previously been described as the asexual of Phragmocapnias 

(Hughes 1976), but subsequent research has established that the type species of Conidiocarpus and 

Phragmocapnias belong to two separate genera (Abdollahzadeh et al. 2020). To date, there are 14 

distinct epithets associated with Conidiocarpus species in Species Fungorum 

(https://www.speciesfungorum.org, November 2024), and only four species have been recognized 

within this genus, namely C. caucasicus, C. fici-septicae, C. guilanensis, and C. siamensis 

(Abdollahzadeh et al. 2020, Khodaparast et al. 2020, Tennakoon et al. 2022a, Pem et al. 2024, 

Yang et al. 2024). 

 

6. Conidiocarpus cinnamomeus X.Y. Li & C.L. Yang, sp. nov.                                              Fig. 12 

MycoBank number: MB900659; Facesoffungi number: FoF15926 

Etymology ï Refers to the host genus Cinnamomum, where the species collected. 

Holotype ï SICAU 23-0150 

Associated with dark mildew on leaves of Cinnamomum japonicum Siebold, producing a 

black sooty-like covering on the surface of leaves, symptoms appeared as dark mildew 

accompanied by the formation of pycnidia randomly distributed throughout the leaves. Thallus 

composed of a hyphal network on leaves, consisting of cylindrical, brown, vegetative hyphae. 

Superficial hyphae 4ï7 ɛm (xe = 5.4 ɛm, n = 15) width, branched, septate, anastomosing. Sexual 

morph: Not observed. Asexual morph: Coelomycetous. Conidiomata 500ï860 ɛm (xe = 727 ɛm, n = 

20) high, pycnidial, elongate, superficial, solitary or gregarious, sometimes accrete with two 

pycnidia, blackish brown, with a longstalk measuring 174ï575 × 26ï47 ɛm (xe = 404 × 33 ɛm, n = 

20), a lengthened neck, 120ï250 ɛm (xe = 197 ɛm, n = 20) in height, 16ï26 ɛm (xe = 21 ɛm, n = 20) 

diameter, swollen in the middle or two-thirds of the pycnidium, the swollen area producing conidia 

inside. Ostiole 4ï8 ɛm (xe = 6.3 ɛm, n = 10) diameter, with a fimbriate apex, 15ï35 × 2.5ï4 ɛm (xe = 

28.1 × 3.3 ɛm, n = 20). Conidiomata in swollen part 99ï135 × 37ï57 ɛm (xe = 115 × 45 ɛm, n = 

20), ellipsoid, bearing hyaline, continuous conidia. Conidiomatal wall 7ï11 ɛm (xe = 9.2 ɛm, n = 

20), consisting of 2ï4-layers of pale brown to dark brown, thick-walled cells of textura angularis. 

Conidia 5ï6 × 2ï3 ɛm (xe = 5.5 × 2.8 ɛm, n = 60), hyaline, cylindrical to oblong, aseptate, ends 

round, smooth-walled. 

Culture characteristics ï Germinated conidia in water at 25ï28  for 12 h, and the 

germinating tube formed from both ends of the spore. Colonies on PDA slow growing, reaching 1.5 

cm diameter after 16 days, superficial, erumpent, with entire edge, gray to gray-green, olivaceous in 

reverse. 

https://www.speciesfungorum.org/Names/GSDSpecies.asp?RecordID=803878
https://www.speciesfungorum.org/Names/GSDSpecies.asp?RecordID=555310
https://www.speciesfungorum.org/Names/NamesRecord.asp?RecordID=807059
https://link.springer.com/article/10.1007/s11557-019-01551-w#auth-Seyed_Akbar-Khodaparast-Aff1


    1883 

Material examined ï China, Sichuan Province, Chengdu City, Chongzhou City, Tianzi 

Mountain, 103Á31ǋ31.19ǌE 30Á48ǋ49.57ǌN, 851 m, isol. from leaves of Cinnamomum japonicum, 1 

May 2021, C.L. Yang, YCL202105004 (SICAU 23-0150, holotype), ex-type culture (SICAUCC 

23-0100). ibid. YCL202105004-2 (SICAU 23-0152), living culture SICAUCC 23-0135. 

GenBank numbers ï SICAUCC 23-0100 = LSU: PP732745, ITS: PP736390, rpb2: 

PP782090, tef1-Ŭ: PP779591. SICAUCC 23-0135 = LSU: PP732746, ITS: PP736391, rpb2: 

PP782091, tef1-Ŭ: PP779592 

Notes ï Phylogenetic analysis placed Conidiocarpus cinnamomeus as a new taxon in 

Conidiocarpus, which is closest to C. siamensis (MFLUCC 10-0061) and another two strains of 

Conidiocarpus sp. (CPC 20464 and CPC 20468) with 89% MLBS / 1.00 BYPP support, positioned 

at the basal of Conidiocarpus clade (Fig. 13). The comparative analysis of sequences between C. 

cinnamomeus (SICAUCC 23-0100) and C. siamensis (MFLUCC 10-0061) revealed a 98.1% 

similarity (413/421 bp, 0 gap) in the ITS and a 98.07% similarity (865/882 bp, 0 gap) in the LSU. 

Morphologically, C. cinnamomeus differs from C. fici-septicae (MFLUCC 19-0072, holotype) by 

larger conidiomata (500ï860 ɛm vs. 240ï280 ɛm) and larger conidia (5ï6 × 2ï3 ɛm vs. 4ï5 × 1ï2 

ɛm) (Tennakoon et al. 2021). Conidiocarpus cinnamomeus differs from C. caucasicus (MFLUCC 

10-0064) by the latter having smaller conidiomata (500ï860 ɛm vs. 378ï458 ɛm) with shorter 

stalks (174ï575 ɛm vs. 22ï31 ɛm) and larger ostiole (4ï8 ɛm vs. 9ï15 ɛm) (Chomnunti et al. 

2011). Nevertheless, morphological comparison with C. siamensis (MFLUCC 10-0061) was 

unfeasible due to the absence of a comprehensive morphological description for this particular 

strain. The PHI test also showed that no significant recombination events between C. cinnamomeus 

and closely phylogenetically related species occurred (Fig. 14). Thus, taking into account its 

morphological characteristics, phylogenetic analysis, nucleotide polymorphism comparison, and the 

results of the pairwise homoplasy index (ūw > 0.05) test, C. cinnamomeus is described here as a 

new species.  

 

 
 

Figure 12 ï Conidiocarpus cinnamomeus (holotype, SICAU 23-0150). a Conidiomata formed on 

the leaf surface. b, c Conidiomata. d Ostiolar neck. e Conidiomatal wall of swollen part. f Conidia. 

g Germinating conidia. h Front view of colony on PDA. i Reverse view of colony on PDA. Scale 

bars: a, b = 200 ɛm, c = 50 ɛm, d = 20 ɛm, eïg = 10 ɛm. 



    1884 

 
 

Figure 13 ï Phylogram derived from maximum likelihood analyses of a combined dataset 

comprising LSU, ITS, rpb2, and tef1-Ŭ sequences dataset representing the species of Capnodiaceae 

and Readerielliopsidaceae. The phylogenetic analysis included 79 strains, which comprised 3,467 
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characters (LSU: 1ï860, ITS: 861ï1,393, rpb2: 1,394ï2,484, tef1-Ŭ: 2,485ï3,467) after alignment. 

The tree is rooted to Elsinoe phaseoli (CBS 165.31) and Myriangium hispanicum (CBS 247.33). 

Single-gene analyses were conducted, resulting in similar tree topologies between the ML and BY 

methods, ensuring consistent comparisons of clade stability. The best-scoring RAxML tree with a 

final likelihood value of -26,750.486737 is presented. The matrix had 1,393 distinct alignment 

patterns, with 21.22% of undetermined characters or gaps. Estimated base frequencies were as 

follows: A = 0.245237, C = 0.261262, G = 0.273510, T = 0.219991; substitution rates AC = 

1.485800, AG = 4.233052, AT = 1.955834, CG = 1.276912, CT = 9.533639, GT = 1.000000. 

Bootstrap support values for maximum likelihood (MLBS) Ó 60%, and Bayesian posterior 

probabilities (BYPP) Ó 0.90 are indicated at the nodes, respectively. The ex-type strains are in bold, 

and the new isolate is in red. Bar = 0.08 estimated number of nucleotide substitutions per site per 

branch. 

 

 
 

Figure 14 ï The splits graph from the pairwise homoplasy index (PHI) test generated from the 

concatenated gene set of ITS, LSU, rpb2, and tef1-Ŭ sequence data of closely related species of 

Conidiocarpus using both LogDet transformation and splits decomposition. PHI test results (ʌw) < 

0.05 indicate significant recombination within the dataset. The ex-type strains are denoted by ñTò 

and the new isolates of this study are in red. 

 

Readerielliopsidaceae Abdollahz. & Crous 

Notes ï Readerielliopsidaceae was introduced by Abdollahzadeh et al. (2020) to 

accommodate Fumagospora, Phaeoxyphiella, Readerielliopsis, Scolecoxyphium, and Scorias, with 

Readerielliopsis as its prototype genus. Presently, 37 species from six genera viz. Alloscorias, 

Fumagospora, Phaeoxyphiella, Readerielliopsis, Scolecoxyphium, and Scorias are accepted in the 

family (Haituk et al. 2020, Wijayawardene et al. 2022). 

 

Fumagospora G. Arnaud. 

Notes ï Fumagospora was introduced by Arnaud (1911) with F. capnodioides as the type 

species. Fumagospora is recognized as the asexual morph of certain Capnodium species, 

exemplified by C. salicinum, characterized by initially hyaline and continuous conidia that later 

become brown and transversely septate, featuring one or more longitudinally septate cells (Hughes, 

1976). Abdollahzadeh et al. (2020) documented that C. salicinum (CBS 131.34) forms a distinct 

clade within Readerielliopsidaceae, separate from other Capnodium species. In a study 

investigating capnodiaceous sooty molds in Iran, Khodaparast et al. (2020) conducted a 

phylogenetic analysis using ITS sequence data, positioning isolate GUM 1315, which exhibited 

Fumagospora morphology, close to C. salicinum (CBS 131.34). Consequently, Abdollahzadeh et 

al. (2020) designated the generic name Fumagospora to this particular clade. In this paper, a novel 
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taxon F. cinnamomi is introduced based on the evidence of phylogenetic analysis, and constitutes 

the inaugural documentation of the sexual morph of Fumagospora. 

 

7. Fumagospora cinnamomi X.Y. Li & C.L. Yang, sp. nov.                                                    Fig. 15 

MycoBank number: MB900660; Facesoffungi number: FoF15925 

Etymology ï Refers to the host genus Cinnamomum, where the species collected. 

Holotype ï SICAU 23-0117 

Associated with dark mildew on leaves of Cinnamomum japonicum, growing on the surface 

of the host's leaves, symptoms appeared as dark mildew on the leaves accompanied by the 

formation of ascomata randomly distributed throughout the leaves. Thallus thin, dark brown to 

black, easily removed from the leaf surface, composed of cylindrical, vegetative mycelia. 

Superficial hyphae 4ï9 ɛm (xe = 6.6 ɛm, n = 40) width, branched, septate, usually constricted at the 

septum, pale brown to brown, and the hypha often gathered into bundles with swollen cells to 

different degrees. Sexual morph: Ascomata 68ï114 × 79ï140 ɛm (xe = 96 × 110 ɛm, n = 10), 

superficial, solitary, sometimes gathered, globose, dark brown to black, ostiole present at maturity 

with periphysis. Ascomatal setae absent. Peridium 7ï20 ɛm (xe = 13.4 ɛm, n = 20), consisting of 2ï

4-layers of pale brown, thick-walled cells of textura angularis. Hamathecium lacking 

pseudoparaphyses. Asci 54ï77(ï103) × 20ï35 ɛm (xe = 66 × 28 ɛm, n = 20), 8-spored, bitunicate, 

fissitunicate, subcylindrical to obovoid, short pedicellate or apedicellate, ocular chamber indistinct. 

Ascospores 19.5ï32 × 8ï11 ɛm (xe = 24.8 × 9.3 ɛm, n = 50), hyaline, subfusiform, overlapping 

seriate, dictyoseptate, 5 trans-septate, the upper three cells wider than the lower cells, distinctly 

constricted at the third septum, guttulate, surrounded by a mucilaginous sheath, 12ï27 ɛm (xe = 18 

ɛm, n = 30) thick in one side. Asexual morph: Not observed. 

Culture characteristics ï Germinated ascospores formed after 12 h, and the germinating tube 

grows from each cell of the spore. Colonies on PDA attaining 30-35 mm diameter in 30 days, 

dense, subcircular, crenated, coriaceous, olivaceous on the front, aerial mycelium infrequent, 

reverse dull green. 

Material examined ï China, Sichuan Province, Chengdu City, Chongzhou City, Tianzi 

Mountain, 103Á31ǋ31.19ǌE 30Á48ǋ49.57ǌN, 851 m, isol. from leaves of Cinnamomum japonicum, 1 

May 2021, C.L. Yang, YCL202105003 (SICAU 23-0117, holotype), ex-type culture (SICAUCC 

23-0099). ibid. YCL202105003-2 (SICAU 23-0153), living culture SICAUCC 23-0134. 

GenBank numbers ï SICAUCC 23-0099 = LSU: PP732743, ITS: PP736388, rpb2: 

PP782088, tef1-Ŭ: PP779589. SICAUCC 23-0134 = LSU: PP732744, ITS: PP736389, rpb2: 

PP782089, tef1-Ŭ: PP779590. 

Notes ï In the phylogenetic analyses, the new isolate Fumagospora cinnamomi (SICAUCC 

23-0099) clustered closely with Capnodium salicinum (CBS 131.34), forming a distinct clade 

which is separate from the core Capnodium clade in Capnodiaceae, with full bootstrap support 

(100% MLBS / 1.00 BYPP). Abdollahzadeh et al. (2020) demonstrated that this clade, which 

includes C. salicinum (CBS 131.34) and isolates exhibiting Fumagospora morphology, forms a 

distinct lineage separate from Capnodium sensu stricto, leading to the designation of Fumagospora 

as a generic name for this clade. Sequence comparison between F. cinnamomi (SICAUCC 23-

0099) and C. salicinum (CBS 131.34) showed 94.37% (822/871 bp, 0 gap) similarity in rpb2, 

96.65% (893/924 bp, 0 gap) similarity in tef1-Ŭ, 98.25% (449/457 bp, 1 gap) similarity in ITS and 

99.53% (845/849 bp, 0 gap) similarity in LSU. This genetic divergence, in conjunction with its 

phylogenetic placement within Readerielliopsidaceae, strongly supports the classification of this 

isolate as a novel species within Fumagospora. Thus, we propose F. cinnamomi as a new species, 

based on both phylogenetic analyses and sequence divergence data, and contributing the first 

known sexual morph for the genus. 
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Figure 15 ï Fumagospora cinnamomi (holotype, SICAU 23-0117). a Appearance of ascomata on 

the leaf. b, c Superficial hyphae. d Ascomata. e Cross-section of ascoma. f Peridium. g 

Hamathecium. h Asci. i Ascospores. j Ascospores with a mucilaginous sheath in ink. k Germinating 

ascospores in sterilized water after 12 h. l Front view of colony on PDA. m Reverse view of colony 

on PDA. Scale bars: a = 300 ɛm, b, d = 50 ɛm, c, e, hïk = 20 ɛm, f, g = 10 ɛm. 

 

Cladosporiales Abdollahz. & Crous 

Notes ï Cladosporiales was established by Abdollahzadeh et al. (2020) through phylogenetic 

analyses, to incorporate the Cladosporiaceae family. This monophyletic order exhibits many 

lifestyles, such as saprobic, endophytic, fungicolous, lichenicolous, human, and plant pathogens 

(Bensch et al. 2012, Abdollahzadeh et al. 2020).  

 

Cladosporiaceae Chalm. & R.G. Archibald 

Notes ï Cladosporiaceae is a monophyletic family in Cladosporiales, with Cladosporium as 

the type genus. Originally, Cladosporiaceae was classified within Capnodiales (Schoch et al. 

2006). However, subsequent phylogenetic studies have consistently identified members of 

Cladosporiaceae as a separate, distinct clade, separate from Capnodiaceae, Mycosphaerellaceae, 

and related families (Crous et al. 2009b, Schoch et al. 2009, Suetrong et al. 2009, Hyde et al. 2013, 

Videira et al. 2017, Abdollahzadeh et al. 2020). Cladosporiaceae species are primarily saprobic and 

endophytic, with some species that exhibit fungicolous, lichenicolous, aquatic, or pathogenic 

lifestyles (Heuchert et al. 2005, Sandoval-Denis et al. 2016, Marin-Felix et al. 2017, Lee et al. 

2023). The Cladosporiaceae family currently comprises eight genera with around 300 species, 

namely Acroconidiella, Cladosporium, Davidiellomyces, Graphiopsis, Neocladosporium, 

Rachicladosporium, Toxicocladosporium, and Verrucocladosporium (Wijayawardene et al. 2022). 

 

Cladosporium Link 

Notes ï Cladosporium was established by Link (1816) with C. herbarum as the type species. 

Cladosporium is considered as one of the largest genera among dematiaceous hyphomycetes, 
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characterized by the typical formation of conidia in branched chains, facilitating their effortless 

dispersion in the environment (Abdollahzadeh et al. 2020). Cladosporium species exhibit a 

widespread global distribution, having been isolated from diverse substrates, including the 

atmosphere, marine, soil, dung, plants, food, debris, textiles, paint, and other materials (Temperini 

et al. 2018, Chung et al. 2019, Iturrieta-González et al. 2023, Lee et al. 2023, Yang et al. 2023). 

Members of Cladosporium inhabit diverse ecological niches, encompassing roles as saprophytes, 

endophytes, hydrophytes, phytopathogens, animal pathogens, and hyperparasites (Hamayun et al. 

2009, Sandoval-Denis et al. 2015, Zambelli et al. 2015, Anderson et al. 2016, Marin-Felix et al. 

2017, Iturrieta-González et al. 2021). Cladosporium is a monophyletic genus in Cladosporiaceae, 

whose species are distinguished by their specialized conidiophores producing acropetal chains of 

conidia from mono- or polyblastic conidiogenous cells. Both the conidiogenous cells and conidia 

display conidiogenous loci (scars) with a unique coronate structure, characterized by a central 

convex dome surrounded by a raised periclinal rim, usually thickened, refractive and dark (David 

1997, Iturrieta-González et al. 2021).  

 

8. Cladosporium guizhouense S.Y. Wang, Yong Wang bis & Yan Li, MycoKeys 91: 160 (2021)   

                                                                                                                                                    Fig. 16 

MycoBank number: MB842407; Facesoffungi number: FoF15881 

Associated with leaf blight on leaves of Euonymus sp. Sexual morph: Not observed. Asexual 

morph: Hyphomycetous. Mycelium sparse, mainly immerse, often forming leaf spots with abundant 

sporulation on the reverse. Conidiophores 65ï340 × 4ï8.9 ɛm (xe = 160.7 × 6.4 ɛm, n = 50), usually 

gathered, sometimes scattered, macronematous, mainly arising from swollen hyphal cells, erect, 

straight or flexuous, cylindrical-oblong, slightly shorter in diameter towards the apex, non-

nodulose, rarely branched, 3ï12-septate, without constricted at septa, olivaceous or olivaceous 

brown, more or less thickened walled, especially towards the base of conidiophores. Conidiogenous 

cells 10.5ï27 × 4ï7 ɛm (xe = 16.5 × 5 ɛm, n = 30), integrated, terminal or pleurogenous, cylindrical-

oblong, 0-3-septate, non-nodulose, with 1ï3 apically crowed loci, conspicuous, 0.5ï3 ɛm diameter, 

thickened and somewhat darkened conidiogenous loci. Ramoconidia 7.5ï16 × 4ï6 ɛm (xe = 11.7 × 

4.6 ɛm, n = 20), cylindrical-oblong, 0ï1-septate, pale olivaceous, smooth, base truncate. Conidia 

numerous, catenate, forming short branched chains in all directions, 0ï1-septate. Small terminal 

conidia 4ï9 × 3ï5 ɛm (xe = 6.1 × 3.7 ɛm, n = 50), globose, subglobose or ovoid to obovoid, apex 

rounded or somewhat attenuated. Intercalary conidia 7ï11 × 4ï5 ɛm (xe = 7.9 × 4.3 ɛm, n = 20), 

limoniform to ellipsoid, 0ï1-septate, with 1ï2 (ï3) distal hila. Secondary ramoconidia sparsely 

forming. Hila conspicuous, 1ï2 ɛm diameter. Microcyclic conidiogenesis occasionally occurring. 

Culture characteristics ï Colonies on PDA attaining 25ï35 mm diameter in a week, greyish 

white to grey, colony slightly wrinkled, powdery to fluffy, sporulation profuse, without prominent 

exudates, reverse olivaceous to olivaceous brown, pale green to greyish white towards margins, 

deep radially fissures. Colonies on MEA reaching 30ï40 mm diameter after a week, greyish white, 

white towards margins, colony wrinkled and folded, radially furrowed, sporulation profuse, without 

prominent exudates, reverse olivaceous, margin white. Colonies on OA reaching 30ï40 mm 

diameter after a week, greyish green with profuse sporulation, reverse olivaceous, without 

exudates. Colonies on SNA reaching 15ï25 mm after a week, pale green, aerial mycelium scanty, 

loose, sporulation medium, reverse pale green, without exudates. 

Material examined ï China, Sichuan Province, Yaôan City, Tianquan County, Renyi Town, 

Lijia Village, 102Á47ǋ40.01ǌE 30Á5ǋ46.35ǌN, 820 m, isol. from leaves of Euonymus sp., 11 Jun. 

2020, C.L. Yang, YCL202006005 (SICAU 23-0135), culture (SICAUCC 23-0114). 

GenBank numbers ï SICAUCC 23-0114 = ITS: PP736365, act: PP782106, tef1-Ŭ: PP779570 

Notes ï In the phylogenetic analysis (Fig. 17), the new strain SICAUCC 23-0114 clustered 

within a clade alongside Cladosporium guizhouense (GUCC 401.7, holotype) with 87% support in 

MLBS and 1.00 support in BYPP, maintaining consistency with the morphological characteristics 

described in the type description (Wang et al. 2022a). A comparison of the ITS, act, and tef1-Ŭ 

nucleotides between C. guizhouense and the new strain (SICAUCC 23-0114) showed no nucleotide 
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differences for ITS and act, while there were slight variations of 0.4% and 1.72% in tef1-Ŭ when 

compared to GUCC 401.8 and GUCC 401.7, respectively. The newly collected specimen is 

tentatively classified as a new strain of C. guizhouense based on both morphological characteristics 

and phylogenetic analysis (Chethana et al. 2021, Jayawardena et al. 2021a). 

 

 
 

Figure 16 ï Cladosporium guizhouense (SICAU 23-0135). a Symptoms on the leaves. b 

Appearance of conidiogenesis. cïf Conidiophores. g All types of conidia. h Germinating conidia in 

sterilized water after 12 h. i Front view of colony on PDA. j Reverse view of colony on PDA. Scale 

bars: b = 100 ɛm, cïh = 20 ɛm. 

 

9. Cladosporium viciae X.L. Xu & C.L. Yang, sp. nov.                                                            Fig. 18 

MycoBank number: MB902141; Facesoffungi number: FoF15919 

Etymology ï Refers to the host genus Vicia, where the species collected. 

Holotype ï SICAU 23-0134 

Associated with black spots on pods of Vicia faba L. Sexual morph: Not observed. Asexual 

morph: Hyphomycetous. Mycelium scanty, superficial or immersed, pale to olivaceous brown, often 

forming raised, black-dark lesions on the surface with abundant sporulation. Conidiophores 20ï440 

× 2ï7 ɛm (xe = 152 × 4.1 ɛm, n = 30), macronematous, erect, stipes, arising terminally and laterally 

from hyphae or mainly from swollen hyphal cells, occasionally branched, non-nodulose, straight or 

medium flexuous, slightly attenuated towards the apex, 0ï10-septate, pale to olivaceous brown, 

lighter in color towards the apex, smooth, walls unthicken to slightly thickened. Conidiogenous 

cells 7ï32 × 3ï6 ɛm (xe = 14.7 × 4.7 ɛm, n = 30), integrated, terminal or lateral, cylindrical-oblong, 

0ï3-septate, with (1ï) 2ï4 distal conidiogenous loci, crowded at or towards the apex, sometimes 

slightly geniculate, conidiogenous loci conspicuous, 0.5ï3 ɛm diameter. Ramoconidia 9ï14 × 4ï5 

ɛm (xe = 11.8 × 4.8 ɛm, n = 20), cylindrical-oblong, 0ï1-septate, base broadly truncate. Conidia 

numerous, formed in branched chains, branching in all directions. Small terminal conidia 4ï8 × 3ï
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6 ɛm (xe = 5.6 × 4.3 ɛm, n = 50), obovoid or ellipsoid, apex rounded. Intercalary conidia 6ï11 × 3ï

6 ɛm (xe = 7.6 × 4.4 ɛm, n = 30), ellipsoid, limoniform or fusiform, 0ï1-septate, with 1ï2 distal hila. 

Secondary ramoconidia 7ï12 × 4ï7 ɛm (xe = 9.3 × 5.2 ɛm, n = 20), cylindrical-oblong, 0ï1-septate, 

with 1ï3 distal hila, pale olivaceous or pale olivaceous brown, smooth. Hila conspicuous, 0ï1 ɛm 

diameter, somewhat thickened. Microcyclic conidiogenesis occasionally occurs. 

Culture characteristics ï Colonies on PDA attaining 30ï40 mm diameter in 1 week, 

olivaceous to olivaceous grey, greyish white towards margins, powdery to fluffy, sporulation 

profuse, without prominent exudates, reverse olivaceous, pale green to greyish white towards 

margins, deep radially fissures. Colonies on MEA reaching 40ï50 mm diameter after 1 week, grey 

to grey olivaceous, greyish white towards margins, colony wrinkled and folded, radially furrowed, 

sporulation profuse, without prominent exudates, reverse olivaceous, margin white. Colonies on 

OA reaching 20ï30 mm diameter after 1 week, grey olivaceous with profuse sporulation, reverse 

olivaceous, without exudates. Colonies on SNA reaching 10ï15 mm after 1 week, grey olivaceous 

to olivaceous, aerial mycelium scanty, loose, sporulation medium, reverse olivaceous, without 

exudates. 

Material examined ï China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang 

Village, 104Á49ǋ19.66ǌE 29Á46ǋ28.29ǌN, 316 m, isol. from pods of Vicia faba, 6 Apr. 2020, C.L. 

Yang & X.L. Xu, XXL202004001 (SICAU 23-0134, holotype), ex-type culture (SICAUCC 20-

0009). ibid. XXL202004001-2 (SICAU 23-0154), living culture SICAUCC 23-0131. 

GenBank numbers ï SICAUCC 20-0009 = ITS: PP736376, act: PP782109, tef1-Ŭ: 

PP779577. SICAUCC 23-0131 = ITS: PP736377, act: PP782110, tef1-Ŭ: PP779578 

Notes ï The placement of Cladosporium viciae closely resembled its proximity to C. magnoliigena 

and C. eucommiae, forming a well-supported clade (99% MLBS / 1.00 BYPP) (Fig. 17). In 

comparing DNA base composition with the type strains of C. magnoliigena and C. eucommiae, no 

differences were found in the ITS and act regions (act data unavailable for C. magnoliigena), but 

15/228 (6.58%) and 14/235 (5.96%) base differences were identified in the tef1-Ŭ region, after 

excluding unaligned sequences at both ends. The pairwise homoplasy index (PHI) test indicated 

that there was no significant evidence of recombination (ʌw = 0.9778) between C. viciae 

(SICAUCC 20-0009 and SICAUCC 23-0131) and the related taxa, including C. magnoliigena 

(MFLUCC 18-1557 and MFLUCC 18-1559), C. eucommiae (GUCC 401.1), C. yunnanense 

(CGMCC 3.20622), and C. proteacearum (BRIP 72301a) (Fig. 19). Cladosporium magnoliigena is 

characterized by numerous small prominent exudates on MEA and uniformly colored olivaceous-

brown conidiophores, whereas C. viciae lacks these exudates and exhibits uneven coloring with a 

lighter apex. Cladosporium magnoliigena has shorter conidiophores (50ï150 × 3ï4.5 ɛm vs. 20ï

440 × 2ï7 ɛm), slightly smaller conidia (4.2ï5.5 × 2ï5 ɛm vs. 4ï11 × 3ï6 ɛm), and more septate 

secondary ramoconidia (0ï3-septate vs. 0ï1-septate) (Jayasiri et al. 2019). In comparison to C. 

viciae, C. eucommiae typically possesses branched conidiophores, shorter conidiophores (7ï198 

µm × 2.5ï4.5 µm vs. 20ï440 µm × 2ï7 µm), and longer aseptate secondary ramoconidia (5ï25 µm 

× 2.5ï4.0 µm vs. 7ï12 µm × 4ï7 µm) (Wang et al. 2022a). Therefore, C. viciae was proposed as a 

novel species. 
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Figure 17 ï Continued.  
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Figure 17 ï Phylogram derived from maximum likelihood analyses of a combined dataset 

comprising ITS, act, and tef1-Ŭ sequence dataset for Cladosporium species. One hundred and 

ninety-six strains were collected in the molecular analysis, comprising 3,477 characters (ITS: 1ï

1,611, act: 1,612ï2,302, tef1-Ŭ: 2,303ï3,477) including alignment gaps. Cercospora beticola (CBS 

116456) and Ce. gomphrenigena (CBS 144613) were regarded as the outgroup taxa. Single-gene 

analyses were performed and yielded similar tree topologies between the ML and BY methods, 

ensuring consistency in clade stability comparisons. The best-scoring RAxML tree with a final 

likelihood value of -37,935.774016 is presented. The matrix had 1,576 distinct alignment patterns, 

with 66.12% of undetermined characters or gaps. Estimated base frequencies were as follows: A = 

0.232515, C = 0.289849, G = 0.249626, T = 0.228010; substitution rates AC = 1.819495, AG = 

3.325059, AT = 1.668114, CG = 1.101089, CT = 5.579851, GT = 1.000000. ML bootstrap support 

equal or greater than 50%, and Bayesian posterior probabilities (BYPP) equal or greater than 0.90 

are given near each branch. New isolates are highlighted in red. Strains from the holotype, epitype, 

and neotype are indicated in bold. ñRSò means reference specimens. 
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Figure 18 ï Cladosporium viciae (holotype, SICAU 23-0134). a Symptoms on the pods. b A 

spherical projection on the surface of pod. c Cross-section of projection in dissecting microscope. 

dïh Conidiophores. i All types of conidia. j Germinating conidia in sterilized water after 12 h. k 

Front view of colony on PDA. l Reverse view of colony on PDA. Scale bars: b, c = 500 ɛm, dïj = 

20 ɛm. 

 

Mycosphaerellales (Nannf.) P.F. Cannon 

Notes ï Mycosphaerellales originated from Mycosphaerellineae within Pseudosphaeriales 

and later evolved into an independent taxonomic order as confirmed by molecular analysis 

(Abollahzadeh et al. 2020). Mycosphaerellales represent a substantial assemblage within the class 

Dothideomycetes, encompassing approximately 4,500 species distributed across an impressive 

array of 230 genera (Wijayawardene et al. 2022). Mycosphaerellales species inhabit many 

ecological niches, including saprotrophs, ectophytes, plant pathogens, and lichen-forming fungi, 

showcasing their remarkable ecological diversity (Jayawardena et al. 2023). 

 

Mycosphaerellaceae Lindau 

Notes ï Mycosphaerellaceae was erected by Lindau (1897) with Mycosphaerella as the type 

genus. This family is notably expansive, with approximately 125 accepted genera, making it one of 

the most extensive families in taxonomic group (Videira et al. 2017, Bakhshi & Braun 2022, 

Wijayawardene et al. 2022, Yadav et al. 2022, 2023). Mycosphaerellaceae members vary in 

lifestyle, viz. parasitic, endophytic, saprobic, epiphytic, lichenous, and fungicolous (Hyde et al. 

2013, Videira et al. 2017, Kushwaha et al. 2020). Some species of Mycosphaerellaceae are 

https://scholar.google.com.hk/citations?user=6yziSLcAAAAJ&hl=zh-CN&oi=sra
https://link.springer.com/article/10.1007/s11557-022-01824-x#auth-Uwe-Braun-Aff2
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quarantine-regulated due to the destructive impact on crops or forest plants, such as Lecanosticta 

acicola, Mycodiella laricis-leptolepidis, Pseudocercospora pinidensiflorae, and Sphaerulina 

musiva (Quaedvlieg et al. 2012, 2013, Jeger et al. 2018, Zhao et al. 2021). The family 

Mycosphaerellaceae consistently appears polyphyletic, indicating that a more comprehensive 

framework and phylogeny for the family are still required. 

 

Exosporium Link 

Notes ï Exosporium was introduced by Link (1809) with E. tiliae as the generic type. 

Exosporium, once considered a synonym of Helminthosporium due to morphology or phylogeny, 

exemplifies polyphyletic within the group (Fries 1832, Voglmayr & Jaklitsch 2017). Exosporium 

species are dematiaceous hyphomycetes with diverse lifestyles, including phytopathogenic, 

saprobic, and endophytic modes, and they exhibit a wide distribution (Zhao & Zhao 2012, Singh et 

al. 2015, Videira et al. 2017). There are about 42 recognized species in this genus, but additional 

evidence is required to clarify the status of related species, with molecular data lacking for many of 

them (Singh et al. 2015, Videira et al. 2017). Exosporium members are characterized by 

macronematous, mononematous, often caespitose, unbranched or branched, mid to dark brown or 

olivaceous brown, smooth or verruculose conidiophores, polytretic, integrated, terminal, becoming 

intercalary, sympodial, cylindrical or clavate, cicatrized conidiogenous cells, usually solitary, short 

catenate, acropleurogenous, simple conidia, with mostly obclavate, pale to dark brown or 

olivaceous brown, smooth, verrucose or echinulate, distoseptate, generally with a thick, dark hilum 

at the base (Ellis 1961, Videira et al. 2017). 

 

 
 

Figure 19 ï The splits graph from the pairwise homoplasy index (PHI) test generated from the 

concatenated gene set of ITS, act, and tef1-Ŭ sequence data of closely related species of 

Cladosporium viciae using both LogDet transformation and splits decomposition. PHI test results 

ūw Ò 0.05 indicate significant recombination within the dataset. The ex-type strains are denoted by 

ñTò and the new isolates of this study are in red. 

 

10. Exosporium rhapidis S.S. Xiang & C.L. Yang, sp. nov.                                                     Fig. 20 

MycoBank number: MB900692; Facesoffungi number: FoF16127 

https://efsa.onlinelibrary.wiley.com/authored-by/Jeger/Michael
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Etymology ï The specific epithet reflects the host genus Rhapis. 

Holotype ï SICAU 23-0132 

Associated with brown leaf spots on leaves of Rhapis excelsa (Thunb.) Henry ex Rehd., spots 

amphigenous, circular, oval or irregular, confluent, necrotic surrounded by a brown to dark brown 

margin, sometimes entire spots brown to dark brown. Sexual morph: Not observed. Asexual morph: 

Hyphomycetous. Mycelium sparse, mainly internal. Stromata semi-immersed to immersed, globose 

or irregular, brown to dark brown. Conidiophores 45ï175 × 3ï5 ɛm (xe = 104 × 3.6 ɛm, n = 50), 

loose or denser fascicles, arising from stromata or hyphae, erect, straight, sometimes slightly 

curved, cylindrical, simple, rarely branched in the apex, regular in width, sometimes swollen cells 

in the base, uniformly medium brown to brown or more or less paler towards the apex, 0ï7-septate, 

occasionally pluriseptate, smooth-walled, thickened. Conidiogenous cells 25ï70 × 3ï5 ɛm (xe = 

47.3 Ĭ 3.6 ɛm, n = 50), integrated, terminal, sometimes intercalary, conidiogenous loci 

conspicuous, 1ï3 ɛm diameter (xe = 2.1 ɛm, n = 50). Conidia 19ï62 × 5ï8 ɛm (xe = 43.4 × 6.1 ɛm, n 

= 50), solitary, obclavate-cylindrical, straight to slightly curved, 2ï8-distoseptate, rarely 0ï1-

distoseptate, pale brown, smooth-walled, apex obtuse, base gradually or short obconically truncate, 

with darkened hila. 

Culture characteristics ï Colonies on PDA attaining 15ï25 mm diameter in 3 weeks, dense, 

subcircular, crenated, coriaceous, grey to dull brown in the center, orange to dark orange toward the 

margin, aerial mycelia infrequent, reverse pale yellowish-brown, radially furrowed. 

Material examined ï China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard 

of Sichuan Agricultural University, 103Á51ǋ33.82ǌE 30Á42ǋ18.52ǌN, 528 m, isol. from leaves of 

Rhapis excelsa, 20 Nov. 2019, C.L. Yang, YCL201911001 (SICAU 23-0132, holotype), ex-type 

culture (SICAUCC 23-0101). ibid. YCL201911001-2 (SICAU 23-0167), living culture SICAUCC 

23-0136. 

GenBank numbers ï SICAUCC 23-0101 = ITS: PP769687, LSU: PP719617, rpb2: 

PQ005609. SICAUCC 23-0136 = ITS: PP781968, LSU: PP719618, rpb2: PQ005612 

Notes ï Exosporium rhapidis is phylogenetically closer to E. livistonae and E. livistonicola, 

as supported by both maximum likelihood and Bayesian analysis (Fig. 21). However, the sequence 

comparisons support them as distinct species. Exosporium rhapidis differs from E. livistonicola 

(MUCC 190) with a 98.3% (711/723, 0 gap) similarity in the LSU, with a 86.33% (423/490, 35 

gaps) similarity in the ITS and with a 92.77% (770/830, 0 gap) similarity in the rpb2 (Videira et al. 

2017). Morphologically, E. rhapidis exhibits finer conidiophores cells (25ï70 × 3ï5 ɛm vs. 15ï70 

× 4ï6 ɛm), smaller conidiogenous loci (1ï3 µm vs. 3ï4 ɛm), and shorter conidia (19ï62 × 5ï8 ɛm 

vs. 60ï70 × 7ï10 ɛm) compared to E. livistonae (Crous et al. 2011). Additionally, when compared 

to E. livistonicola, E. rhapidis shows variations in smaller conidiophores (45ï175 × 3ï5 µm vs. 40ï

280 × 3ï6 µm) and longer conidiogenous cells (25ï70 µm vs. 10ï30 µm) (Braun et al. 2006, 2014). 

These distinctions lead us to introduce E. rhapidis as a new species. 

 

Pseudocercospora Speg. 

Notes ï Pseudocercospora was established by Spegazini (1910) with P. vitis as the type 

species. Pseudocercospora, the second-largest genus within the cercosporoid group, exhibits a 

cosmopolitan distribution, colonizing a wide range of plant hosts from monocotyledons, 

dicotyledons, to gymnosperms, and adapting to diverse climatic conditions (Crous et al. 2013a, 

Videira et al. 2017, Singh et al. 2021). Pseudocercospora species are mainly associated with plant 

disease on numerous hosts that cause spots, blights, necrotic lesions, and rots (Crous et al. 2013a, 

Bakhshi et al. 2014, Nakashima et al. 2016), and some of them have quarantine fungi such as P. 

angolensis, P. fijiensis, and P. ulei (Zhao et al. 2021). The generic boundaries have undergone 

numerous revisions by various researchers, and a definitive definition remains elusive as ongoing 

revision efforts continue in this regard (Deighton 1976, Braun 1995, 2016, 2020, Crous et al. 2000, 

2013b, Guatimosim et al. 2016). 
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Figure 20 ï Exosporium rhapidis (holotype, SICAU 23-0132). a, b Symptoms on the leaf. c 

Appearance of conidiogenesis. d Conidiophores. eïh Conidiogenous cells with developing conidia. 

iïn Conidia. o Germinating conidium. p Front view of colony on PDA. q Reverse view of colony 

on PDA. Scale bars: c = 200 ɛm, dïg = 40 ɛm, hïo = 20 ɛm. 

 

11. Pseudocercospora populina X.Y. Li & C.L. Yang, sp. nov.                                               Fig. 22 

MycoBank number: MB900662; Facesoffungi number: FoF15924 

Etymology ï Refers to the host genus Populus, where the species collected. 

Holotype ï SICAU 23-0148 

Associated with leaf spots on leaves of Populus × beijingensis W. Y. Hsu. Sexual morph: 

Not observed. Asexual morph: Hyphomycetous. Mycelium internal and external, hyphae subhyaline 

to pale brown, septate, smooth, branched, thin-walled, 2ï3 ɛm width. Caespituli fasciculate, 

hypophyllous, grey to dark grey, scattered over the entire surface of lesions. Conidiophores 16ï40 

× 3ï4 ɛm (xe = 29 × 3.2 ɛm, n = 30), aggregated in dense fascicles, arising from the upper cells of 

stroma, erumpent, subcylindrical, straight to variously curved, brown, unbranched, septate, smooth, 

thin-walled. Conidiogenous cells 11ï19 × 2ï3 ɛm (xe = 14 × 2.5 ɛm, n = 30), terminal, subhyaline 

to pale brown, smooth, unbranched, tapering to flat-tipped apical loci. Conidia 27ï65 × 3ï4 ɛm (xe 

= 43 Ĭ 3.3 ɛm, n = 50), solitary, subcylindrical or narrowly obclavate, subhyaline to pale brown, 1ï

5-septate, slightly constricted at septa or not, straight to mildly curved, apex obtuse to subobtuse, 

base obconically subtruncate, thin-walled, smooth; hila unthickened, neither darkened nor 

refractive, 1.5ï2 ɛm diameter. 
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Figure 21 ï Continued. 
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Figure 21 ï Phylogram derived from maximum likelihood analyses of a combined dataset 

comprising ITS, rpb2, and LSU sequence dataset representing the species in Ascomycota. The 

dataset included one hundred and thirty-five strains and a total of 3,183 characters (ITS: 1ï1,116, 

rpb2: 1,117ï2,233, LSU: 2,234ï3,183) after alignment. Single-gene analyses were conducted using 

both Maximum Likelihood (ML) and Bayesian (BY) methods, yielding similar tree topologies and 

ensuring consistent comparisons of clade stability. The best-scoring RAxML tree with a final 

likelihood value of -75,534.792396 is presented. The matrix contained 1,941 distinct alignment 

patterns, with 31.21% of undetermined characters or gaps. Estimated base frequencies were as 

follows: A = 0.246954, C = 0.251657, G = 0.286212, T = 0.215177. Substitution rates were as 

follows: AC = 1.804529, AG = 3.524151, AT = 1.172240, CG = 1.245322, CT = 7.902033, GT = 

1.000000. Bootstrap support values (MLBS) equal or greater than 60%, and Bayesian posterior 

probabilities (BYPP) equal or greater than 0.90 are indicated at the nodes as MLBS / BYPP. The 

tree is rooted to Cladosporium allicinum (CBS 188.53) and Cladosporium ramotenellum (CBS 

133.29). The ex-type strains are in bold, and the new isolates of this study are in red. Bar = 0.3 

represents the estimated number of nucleotide substitution sites per branch. 

 

Culture characteristics ï Colonies on PDA attaining 25ï30 mm diameter in 30 days, dense, 

subcircular, crenated, coriaceous, greyish white in the center, grey-olivaceous to olivaceous 

towards the margins, aerial mycelium infrequent, reverse dull green. 

Material examined ï China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard 

of Sichuan Agricultural University, 103Á51ǋ27.55ǌE 30Á42ǋ19.5ǌN, 533 m, isol. from leaves of 

Populus × beijingensis, 3 Nov. 2020, C.L. Yang, YCL202011002 (SICAU 23-0148, holotype), ex-

type culture (SICAUCC 23-0095). ibid. YCL202011002-2 (SICAU 23-0155), living culture 

SICAUCC 23-0130. 


