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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, Mpyriangiales, 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 — 13 new taxa — Ascomycota — Basidiomycota — Horticultural fungi — Blumeria —
Botryosphaeria — Cladosporium — Colletotrichum — Conidiocarpus — Cytospora — Diaporthe —
Drepanopeziza — Elsinoe — Exosporium — Fumagospora — Graphiola — Lasiodiplodia —
Neocosmospora — Neofusicoccum — Neopestalotiopsis — Neoscytalidium — Neovaginatispora —
Paraconiothyrium — Paramassarina — Paraphoma — Pestalotiopsis — Phaeosphaeria — Phyllachora
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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 FEucalyptus
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
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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 — Representative symptoms associated with fungi on horticultural plants in the field. a
Blight of Ficus elastica. b Powdery mildew of Poa annua. ¢ 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. 1 Leaf blight of Phoenix sylvestris. j Leaf
blight of Polygonatum sp. k Leaf spots of Populus x beijingensis. 1 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
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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
Ya’an 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°C 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), Liicking 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 manufacturer’s 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 pL reaction volumes consisting of 22 plL. Master Mix (Beijing TsingKe
Biotech Co., Ltd., Beijing, China), 1 pL DNA template, 1 pL each primer (10 puM). 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 (5’-3%) PCR procedure Reference

ITS ITS1 TCCGTAGGTGAACCTGCGG An initial denaturation step at 94°C for 3 min, White et al. (1990)
ITS5 GGAAGTAAAAGTCGTAACAAGG followed by 35 cycles of 94°C for 30 s, 55°C for 50
ITS4 TCCTCCGCTTATTGATATGC s, and 72°C for 1 min and a final elongation step at

72°C for 10 min

LSU LROR GTACCCGCTGAACTTAAGC 94°C for 3 min, 35 cycles of 94°C for 30 s, 55°C for Vilgalys & Hester (1990)
LR5 ATCCTGAGGGAAACTTC 50 s, and 72°C for 1 min, and 72°C for 10 min
LR7 TACTACCACCAAGATCT

SSU  NS1 GTAGTCATATGCTTGTCTC 94°C for 3 min, 35 cycles of 94°C for 30 s, 55°C for White et al. (1990)
NS4 CTTCCGTCAATTCCTTTAAG 50 s, and 72°C for 1 min, and 72°C for 10 min

tefl-o.  EF1-728F CATCGAGAAGTTCGAGAAGG 94°C for 3 min, 35 cycles of 94°C for 30 s, 55°C for O’Donnell et al. (1998),
EF1-983F GCYCCYGGHCAYCGTGAYTTYAT 50 s, and 72°C for 1 min, and 72°C for 10 min Carbone & Kohn (1999),
EF1-986R  TACTTGAAGGAACCCTTACC Rehner & Buckley (2005)
EF1- ATGACACCRACRGCRACRGTYTG
2218R GGAAGTACCAGTGATCATGTT
EF-2

act ACT- ATGTGCAAGGCCGGTTTCGC 94°C for 3 min, 35 cycles of 94°C for 30 s, 51°C for Carbone & Kohn (1999)
512F TACGAGTCCTTCTGGCCCAT 50 s, and 72°C for 1 min, and 72°C for 10 min
ACT-
783R

cal CAL228F GAGTTCAAGGAGGCCTTCTCCC 95°C for 4 min, 35 cycles of 94°C for 30 s, 60°C for Carbone & Kohn (1999)
CAL737R  CATCTTTCTGGCCATCATGG 50 s, and 72°C for 1 min, and 72°C for 10 min

chs-1  CHS-79F TGGGGCAAGGATGCTTGGAAGAAG 95°C for 4 min, 35 cycles of 95°C for 30 s, 58°C for Carbone & Kohn (1999)
CHS- TGGAAGAACCATCTGTGAGAGTTG 30 s, and 72°C for 45 s, and 72°C for 7 min

354R
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Table 1 Continued.

Gene Primer Primer sequence (5’-3%) PCR procedure Reference

gapdh GDF1 GCCGTCAACGACCCCTTCATTGA 95°C for 4 min, 35 cycles of 95°C for 30 s, 60°C for Templeton et al. (1992)
GDR1 GGGTGGAGTCGTACTTGAGCATGT  30s, and 72°C for 45 s, and 72°C for 7 min

rpb2  fRPB2-5f GAYGAYMGWGATCAYTTYGG 95°C for 5 min, 35 cycles of 95°C for 1 min, 52°C Liu et al. (1999), Reeb et al.
fRPB2- CCCATRGCTTGYTTRCCCAT for 2 min, and 72°C for 90 s, and 72°C for 10 min (2004), O'Donnell et al.
7cR ATGGGYAARCAAGCYATGGG (for fRPB2-51/2-7¢cR) (2007)
RPB2-7cF GCRTGGATCTTRTCRTCSACC 94°C for 90 s, 40 cycles of 94°C for 30 s, 55°C for
RPB2- GGGGWGAYCAGAAGAAGGC 90 s, and 68°C for 2 min, and 68°C for 5 min (for
11aR RPB2-7cF/11aR/5F2)
RPB2-5F2

tub2 T1 AACATGCGTGAGATTGTAAGT 94°C for 3 min, 35 cycles of 94°C for 30 s, 51°C for Glass & Donaldson (1995),
T2 TAGTGACCCTTGGCCCAGTTG 50 s, and 72°C for 1 min, and 72°C for 10 min O’Donnell & Cigelnik
B-Sandy- GCRCGNGGVACRTACTTGTT (1997), Stukenbrock et al.
R GGTAACCAAATCGGTGCTGCTTTC (2012)
Bt2a ACCCTCAGTGTAGTGACCCTTGGC
Bt2b

Abbreviations: ITS: the nuclear internal transcribed spacers, LSU: the nuclear large subunit ribosomal RNA, SSU: the nuclear ribosomal small subunit
rRNA, fefl-a: the translation elongation factor 1-alpha, act: the actin, cal: the calmodulin, chs-1: the chitin synthase 1, gapdh: the glyceraldehyde-3-
phosphate dehydrogenase, 4is3: the histone H3, »pb2: the second largest subunit of RNA polymerase I, tub2: the beta-tubulin.
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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 (@, < 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), Liicking 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 — 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 — 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, Zlatkovi¢ et al. 2016, Jia et al. 2023a). The divergence time
of this family is estimated with a stem age of 81.1 Mya (60.9-102.1 Mya) by Rathnayaka et al.
(2023).

Botryosphaeria Ces. & De Not.

Notes — 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 (Urbez-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 11-39 x 24 pym (x = 20.1 x 3.4 pum, n = 30),
enteroblastic, monophialidic, terminal, integrated, cylindrical, slightly tapering towards the apex.
Paraphyses not seen. Conidia 21-34 x 5-7 ym (x = 26.9 x 6.4 um, n = 50) hyaline, aseptate,
sometimes uniseptate, smooth, rounded at the apex, convex to truncate at the base, guttulate.

Culture characteristics — 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 — China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang
Village, 104°49'22.02"E 29°46'22.16"N, 321 m, isol. from stems of Ficus elastica, 4 Apr. 2021,
C.L. Yang, YCL202104004 (SICAU 23-0121), culture (SICAUCC 23-0113).

GenBank numbers — SICAUCC 23-0113 = ITS: PP736364, LSU: PP732705, tefl-a:
PP779569, tub2: PP782063

Notes — 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, tefl-a, 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).
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Figure 2 — 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: ¢ =200 pm, d = 100 pm, e-h = 10
pm.

Lasiodiplodia Ellis & Everh.
Notes — 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.

s9/.| Botryosphaeria minutispermatia GZCC 16-0013
Botryosphaeria minutispermatia GZCC 16-0014

Botryosphaeria auasmontanum CBS 121769
Botryosphaeria ‘dothidea’ MFLUCC 13-0202
Botryosphaeria quercus MFLUCC 14-0459

Botryosphaeria dothidea CBS 110300
Botryosphaeria dothidea CBS 115476
Botryosphaeria dothidea SICAUCC 23-0113

62| Botryosphaeria tenuispora MUCC 2900
Botryosphaeria tenuispora MUCC 237

si0.d Botryosphaeria guttulata GZCC 19-0188
Botryosphaeria guttulata CGMCC 3.20094
6| 1{ Botryosphaeria wangensis CGMCC 3.18744
— ' Botryosphaeria wangensis CGMCC 3.18745

_ Botryosphaeria sinensia CGMCC 3.17722
Botryosphaeria sinensia CGMCC 3.17723

8910.9 'I Botryosphaeria dolichospermatii CGMCC 3.19096
- Botryosphaeria dolichospermatii CGMCC 3.19097
1000.0f Botryosphaeria pseudoramosa CGMCC 3.18739
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Figure 3 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, tefl-a, 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: 1-626, LSU: 627-1,826, tefl-a: 1,827-2,385, tub2: 2,386-2,851, rpb2: 2,852—
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
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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 135-230 x 80—150 pm (x = 182 x 109 pm, n = 20),
pycnidial, immersed, covered with hyphae, brown to black, solitary or gregarious, globose to
oblate, uniloculate. Conidiomatal wall 18-32 pm width, comprising 5-6 layers of thick-walled,
dark brown cells of textura angularis, becoming thin-walled and hyaline towards the inner region.
Paraphyses 1.0-2.5 pm width, hyaline, cylindrical. Conidiophores reduced to conidiogenous cells,
arising from the inner cells of the conidiomata. Conidiogenous cells 14-26 x 12—18 pm (x = 20 %
15 um, n = 30), holoblastic, hyaline, smooth, ampulliform or cylindrical, smooth. Conidia 20-29 x
10-14 pm (x = 25 x 12 pum, 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 — Germinated conidia formed in sterilized water after 12 h. Colonies
on PDA attaining 40-50 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 - China, Sichuan Province, Chengdu City, Xindu District,
104°10"17.09"E 30°45'36.51"N, 486 m, isol. from stems of Acer palmatum, 4 Jun. 2021, X.L. Xu,
XXL202106001 (SICAU 23-0141), culture (SICAUCC 23-0112).

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

Notes — 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 — 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 “dichomera-like” 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 116-312 um long X
87-255 pum width x 90—157 um high (x = 175 x 149 x 129 um, n = 30), gregarious, immersed,
globose to subglobose, dark brown to black. Peridium 1840 pum (x = 27 um, n = 20) width,
composed of hyaline to brown cells of textura angularis. Conidiogenous cells cylindrical, straight,
colorless, and smooth. Conidia 13-21 x 7-10 um (x = 16 x 8 um, n = 50), elliptical, straight, with a
rounded apex and a truncated base, hyaline, smooth-walled.

Culture characteristics — 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 — China, Sichuan Province, Mianyang City, Zitong County, 105°9'59"E
31°37'49"N, 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 — SICAUCC 23-0086 = ITS: PP133649, LSU: PP133658, tefl-a:
PP125718, tub2: PP952309

Notes — 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 fefl-a (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 — Lasiodiplodia pseudotheobromae (SICAU 23-0141). a Symptoms on the stem. b
Appearance of conidiomata. ¢, d Cross-section of conidiomata. e Conidiomatal wall. f
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Conidiogenous cell with developing conidium. g—j Conidia. k Germinating conidium. 1 Front view
of colony on PDA. m Reverse view of colony on PDA. Scale bars: b =200 um, ¢ = 100 um, d = 50

pm, € =20 pm, =10 um, g-k =20 pm.
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Figure 5 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, rpb2, tefl-a, and tub2 sequences, encompassing species within the Lasiodiplodia
genus. The phylogenetic analysis included ninety-five strains and a total of 2,902 characters (ITS:
1-619, rpb2: 620-1,609, tefl-a: 1,610-2,414, tub2: 2,415-2,902) 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.

g |

Figure 6 — Neofusicoccum parvum (SICAU 23-0108) a, b Appearance of conidiomata on the stem.
¢ 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 pm, ¢ =50 um, d, e =20 pum, f~h =10 um.
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Figure 7 — Phylogram derived from maximum likelihood analyses of a combined dataset

comprising ITS, LSU,

tefl-a, and tub2 sequence dataset, representing the species of

Neofusicoccum. Forty-three strains were included in the combined analyses, which comprised
2,357 characters (ITS: 1-634, LSU: 635-1,552, tefl-a: 1,553-1,891, tub2: 1,892-2,357) 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
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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 — Neoscytalidium hylocereum-undulatum (holotype, SICAU 23-0144). a, b Symptoms on
the stem. ¢ 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: ¢ = 50 um, d =20 pm, e-g = 10 um.

Neoscytalidium Crous & Slippers

Notes — 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, 0-2-septate with a darker central cell, arthroconidia borne in dry
powdery chains, oblong-obtuse to doliiform, brown and disarticulated into 0—1-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
(Fernandez-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 — The specific epithet reflects the host genus Hylocereus.

Holotype — SICAU 23-0144

Associated with canker on stems of Hylocereus undatus (Haw.) Britt. et Rose. Sexual morph:
Not observed. Asexual morph: Coelomycetous. Conidiomata 95-120 x 95-180 um (x = 102 x 123
um, n = 10), pycnidial, immersed to partly erumpent at maturity, brown to black, solitary, scattered,
uni-loculate, ellipsoid or fusiform, ostiolate, glabrous. Conidiomatal wall 7-34 pm 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 7-18 % 2—-6 pym (x = 10.2 x 3.5 um, n = 30), hyaline,
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enteroblastic, monophialidic, integrated, cylindrical to subcylindrical, tapered to the apices, straight
or curved, with minute collarette, smooth-walled, collarette 0.5-3 um long. Conidia 11-17(-22) X
4.5-7 ym (x = 14.4 x 5.7 um, n = 50), hyaline, fusiform, ellipsoid, subcylindrical, straight or
slightly curved, aseptate, usually with two guttules, thin-walled, smooth. Beta-conidia not
observed.

Culture characteristics — Colonies on PDA attaining 60-70 mm diameter in 4 days, fast-
growing, circular, fimbriat, white, filamentous aerial mycelium superficially, reverse white.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°51'27.55"E 30°42'19.5"N, 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 — SICAUCC 23-0103 = ITS: PP781969, LSU: PP719621, SSU:
PP734052, tefl-a: PQ005620, tub2: PQ005626. SICAUCC 23-0137 = ITS: PP781970, LSU:
PP719626, SSU: PP734054, tef1-a: PQ005623, tub2: PQO05627

Notes — 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-HPO1, holotype). The ITS
region shows a 98.0% similarity (496/506, 2 gaps), fefl-a shows 96.8% similarity (245/253, 0 gap),
and tub2 is 100% identical (400/400, O gap). Morphologically, N. hylocereum-undulatum sets itself
apart from N. hylocereum by having larger conidia (11-17(-22) x 4.5-7 pm vs. 9.8-13.5 x 3.7-5
pum) and a more rapid colony growth rate (15-17.5 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 — 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 (66-251.90 Mya) (Rathnayaka et al. 2023).

Phyllosticta Pers.

Notes — 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
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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 (Banki
et al. 2023, Sui et al. 2023).

Neoscytalidium novaehollandiae CBS 122071
Neoscytalidi hollandiae CBS 122070
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Figure 9 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, SSU, fefl-a, and fub2 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: 1-1,020, LSU: 1,021-2,591, SSU:
2,592-4,300, tefl-a: 4,301-4,966, tub2: 4,967-5,618) 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) > 60%, and Bayesian posterior probabilities (BYPP) > 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
140-230 x 100-165 pm (x = 168 x 124 um, n = 10), pycnidial, solitary, scattered or gathered,
uniloculate, subglobose to globose, semi-immersed, conspicuous on leaf surface, black.
Conidiomatal wall 19-32 pm (x = 24.8 um, n = 20) width, comprising brown to dark brown, 5-7
layers cells of textura angularis. Ostiole 15-20 pm (x = 17 pm, n = 10) width, central, single.
Conidiophores reduced to conidiogenous cells. Conidiogenous cells 10-18 x 3—5 ym (x = 13.8 x
3.9 um, n = 20), enteroblastic, monophialidic, integrated, cylindrical to conical, hyaline, grown
from the inner layer of pycnidial wall. Conidia 10-14 x §-9 pym (x = 11.7 x 8.5 pm, n = 50),
hyaline, ellipsoidal to obovoid, numerous guttulate, one-celled, smooth-walled, surrounded by a
mucilaginous sheath, slightly thicker on both sides, 1-3 um (x = 2 um, n = 20) thick, usually with a
sunken area at the top, 1-3 um (x = 2 um, n = 10) width, thinner at apex, 0.5-1 ym (x =1 ym, n =
10) width, with a hyaline, apical mucoid appendage. Appendages 11-67 x 0.5-2 um (x = 34.5 x 1.1
um, n = 30), unbranched, flexuous, tapering towards rounded tip.

Material examined — China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang
Village, 104°49'31.33"E 29°46'12.28"N, 306 m, on leaves of Polygonatum sp., 22 Jan. 2023, C.L.
Yang, YCL202301001 (SICAU 23-0129).

GenBank numbers — SICAU 23-0129 = ITS: PP736375, LSU: PQO068882, tef1-a: PP779576,
act: PP782108

Notes — 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-a 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 — 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,

1879



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 (166-248),
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 Hohn. ex Theiss.

Notes — Capnodiaceae was established by Von Hohnel (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).
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Figure 10 — Phyllosticta citribrasiliensis (SICAU 23-0129). a Symptoms on the leaf. b Appearance
of conidiomata. ¢ 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
pum, ¢ =50 pum, d =20 um, e-h =10 um.
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Figure 11 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, tefl-a, 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: 1-2,091, LSU: 2,092-4,106, tefl-a: 4,107-4,900, act: 4,901-5,606, gapdh: 5,607-6,847)
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 — 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 — Refers to the host genus Cinnamomum, where the species collected.

Holotype — 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 4-7 pm (x = 5.4 pum, n = 15) width, branched, septate, anastomosing. Sexual
morph: Not observed. Asexual morph: Coelomycetous. Conidiomata 500—860 um (x = 727 um, n =
20) high, pycnidial, elongate, superficial, solitary or gregarious, sometimes accrete with two
pycnidia, blackish brown, with a longstalk measuring 174-575 x 2647 um (x = 404 x 33 ym, n =
20), a lengthened neck, 120-250 pm (x = 197 pm, n = 20) in height, 16-26 pm (x =21 um, n = 20)
diameter, swollen in the middle or two-thirds of the pycnidium, the swollen area producing conidia
inside. Ostiole 4-8 pum (x = 6.3 pum, n = 10) diameter, with a fimbriate apex, 15-35 x 2.5-4 um (x =
28.1 x 3.3 um, n = 20). Conidiomata in swollen part 99—135 x 37-57 pm (x = 115 X 45 pym, n =
20), ellipsoid, bearing hyaline, continuous conidia. Conidiomatal wall 7-11 pm (x = 9.2 pm, n =
20), consisting of 2—4-layers of pale brown to dark brown, thick-walled cells of fextura angularis.
Conidia 5-6 x 2-3 pm (x = 5.5 x 2.8 um, n = 60), hyaline, cylindrical to oblong, aseptate, ends
round, smooth-walled.

Culture characteristics — Germinated conidia in water at 25-28°C 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.
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Material examined — China, Sichuan Province, Chengdu City, Chongzhou City, Tianzi
Mountain, 103°31'31.19"E 30°48'49.57"N, 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 — SICAUCC 23-0100 = LSU: PP732745, ITS: PP736390, rpb2:
PP782090, fefl-a: PP779591. SICAUCC 23-0135 = LSU: PP732746, ITS: PP736391, rpb2:
PP782091, tef1-a: PP779592

Notes — 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 (500—860 pum vs. 240-280 um) and larger conidia (5—6 % 2—-3 pum vs. 4-5 x 1-2
um) (Tennakoon et al. 2021). Conidiocarpus cinnamomeus differs from C. caucasicus (MFLUCC
10-0064) by the latter having smaller conidiomata (500—860 pum vs. 378—458 pum) with shorter
stalks (174575 pm vs. 22-31 pm) and larger ostiole (4—8 pm vs. 9-15 pm) (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 (@w > 0.05) test, C. cinnamomeus is described here as a
new species.
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Figure 12 — Conidiocarpus cinnamomeus (holotype, SICAU 23-0150). a Conidiomata formed on
the leaf surface. b, ¢ 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 pm, ¢ = 50 pm, d = 20 pm, e—g = 10 pm.
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Figure 13 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising LSU, ITS, rpb2, and fef1-o 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: 1-860, ITS: 861-1,393, rpb2: 1,394-2,484, tefl-a: 2,485-3,467) 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) > 60%, and Bayesian posterior
probabilities (BYPP) > 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.
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Figure 14 — The splits graph from the pairwise homoplasy index (PHI) test generated from the
concatenated gene set of ITS, LSU, rpb2, and tefl-a sequence data of closely related species of
Conidiocarpus using both LogDet transformation and splits decomposition. PHI test results (®dw) <
0.05 indicate significant recombination within the dataset. The ex-type strains are denoted by “T”
and the new isolates of this study are in red.

Readerielliopsidaceae Abdollahz. & Crous

Notes — 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 — 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 — Refers to the host genus Cinnamomum, where the species collected.

Holotype — 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 4-9 pm (x = 6.6 um, 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 68—114 x 79—-140 pym (x = 96 x 110 um, n = 10),
superficial, solitary, sometimes gathered, globose, dark brown to black, ostiole present at maturity
with periphysis. Ascomatal setae absent. Peridium 7-20 um (x = 13.4 pm, n = 20), consisting of 2—
4-layers of pale brown, thick-walled cells of textura angularis. Hamathecium lacking
pseudoparaphyses. Asci 54—77(-103) x 20-35 pm (x = 66 % 28 um, n = 20), 8-spored, bitunicate,
fissitunicate, subcylindrical to obovoid, short pedicellate or apedicellate, ocular chamber indistinct.
Ascospores 19.5-32 x 811 pm (x = 24.8 x 9.3 um, 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, 12-27 um (x = 18
um, n = 30) thick in one side. Asexual morph: Not observed.

Culture characteristics — 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 — China, Sichuan Province, Chengdu City, Chongzhou City, Tianzi
Mountain, 103°31'31.19"E 30°48'49.57"N, 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 — SICAUCC 23-0099 = LSU: PP732743, ITS: PP736388, rpb2:
PP782088, fefl-a: PP779589. SICAUCC 23-0134 = LSU: PP732744, ITS: PP736389, rpb2:
PP782089, tef1-a: PP779590.

Notes — 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 fefl1-a, 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 — Fumagospora cinnamomi (holotype, SICAU 23-0117). a Appearance of ascomata on
the leaf. b, ¢ 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. I Front view of colony on PDA. m Reverse view of colony
on PDA. Scale bars: a =300 um, b, d =50 pm, c, e, h—-k =20 pm, f, g= 10 pm.

Cladosporiales Abdollahz. & Crous
Notes — 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 — 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 — 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-Gonzalez 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, Tturrieta-Gonzalez 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-Gonzalez 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 65-340 x 4-8.9 um (x = 160.7 x 6.4 um, 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, 3—12-septate, without constricted at septa, olivaceous or olivaceous
brown, more or less thickened walled, especially towards the base of conidiophores. Conidiogenous
cells 10.5-27 x 4-7 pym (x = 16.5 x 5 pum, n = 30), integrated, terminal or pleurogenous, cylindrical-
oblong, 0-3-septate, non-nodulose, with 1-3 apically crowed loci, conspicuous, 0.5-3 um diameter,
thickened and somewhat darkened conidiogenous loci. Ramoconidia 7.5-16 x 4—6 pm (x = 11.7 x
4.6 um, n = 20), cylindrical-oblong, 0—1-septate, pale olivaceous, smooth, base truncate. Conidia
numerous, catenate, forming short branched chains in all directions, 0—1-septate. Small terminal
conidia 4-9 % 3-5 ym (x = 6.1 x 3.7 um, n = 50), globose, subglobose or ovoid to obovoid, apex
rounded or somewhat attenuated. Intercalary conidia 7-11 x 4-5 pm (x = 7.9 x 4.3 um, n = 20),
limoniform to ellipsoid, 0—1-septate, with 1-2 (-3) distal hila. Secondary ramoconidia sparsely
forming. Hila conspicuous, 1-2 pm diameter. Microcyclic conidiogenesis occasionally occurring.

Culture characteristics — Colonies on PDA attaining 25-35 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 3040 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 3040 mm
diameter after a week, greyish green with profuse sporulation, reverse olivaceous, without
exudates. Colonies on SNA reaching 15-25 mm after a week, pale green, aerial mycelium scanty,
loose, sporulation medium, reverse pale green, without exudates.

Material examined — China, Sichuan Province, Ya’an City, Tianquan County, Renyi Town,
Lijia Village, 102°47'40.01"E 30°5'46.35"N, 820 m, isol. from leaves of Euonymus sp., 11 Jun.
2020, C.L. Yang, YCL202006005 (SICAU 23-0135), culture (SICAUCC 23-0114).

GenBank numbers — SICAUCC 23-0114 = ITS: PP736365, act: PP782106, tef1-a: PP779570

Notes — 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 tefl-a
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 fefl-o 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 — Cladosporium guizhouense (SICAU 23-0135). a Symptoms on the leaves. b
Appearance of conidiogenesis. c—f 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 pm, c-h =20 pm.

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

MycoBank number: MB902141; Facesoffungi number: FoF15919

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

Holotype — 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 20-440
X 2=7 pum (x = 152 x 4.1 um, 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, 0—10-septate, pale to olivaceous brown,
lighter in color towards the apex, smooth, walls unthicken to slightly thickened. Conidiogenous
cells 7-32 x 3—6 um (x = 14.7 x 4.7 um, n = 30), integrated, terminal or lateral, cylindrical-oblong,
0-3-septate, with (1-) 2—4 distal conidiogenous loci, crowded at or towards the apex, sometimes
slightly geniculate, conidiogenous loci conspicuous, 0.5-3 um diameter. Ramoconidia 9—14 x 4-5
pum (x = 11.8 x 4.8 um, n = 20), cylindrical-oblong, 0—1-septate, base broadly truncate. Conidia
numerous, formed in branched chains, branching in all directions. Small terminal conidia 4-8 x 3—

1889



6 um (x = 5.6 x 4.3 um, n = 50), obovoid or ellipsoid, apex rounded. Intercalary conidia 6-11 x 3—
6 pum (x = 7.6 x 4.4 um, n = 30), ellipsoid, limoniform or fusiform, 0—1-septate, with 1-2 distal hila.
Secondary ramoconidia 7-12 x 4—7 um (x = 9.3 x 5.2 um, n = 20), cylindrical-oblong, 0—1-septate,
with 1-3 distal hila, pale olivaceous or pale olivaceous brown, smooth. Hila conspicuous, 0—1 pm
diameter, somewhat thickened. Microcyclic conidiogenesis occasionally occurs.

Culture characteristics — Colonies on PDA attaining 3040 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 40-50 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 20-30 mm diameter after 1 week, grey olivaceous with profuse sporulation, reverse
olivaceous, without exudates. Colonies on SNA reaching 10—15 mm after 1 week, grey olivaceous
to olivaceous, aerial mycelium scanty, loose, sporulation medium, reverse olivaceous, without
exudates.

Material examined — China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang
Village, 104°49'19.66"E 29°46'28.29"N, 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. XXL.202004001-2 (SICAU 23-0154), living culture SICAUCC 23-0131.

GenBank numbers — SICAUCC 20-0009 = ITS: PP736376, act: PP782109, tefl-a:
PP779577. SICAUCC 23-0131 =ITS: PP736377, act: PP782110, tef1-a: PP779578
Notes — 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 fefl-o region, after
excluding unaligned sequences at both ends. The pairwise homoplasy index (PHI) test indicated
that there was no significant evidence of recombination (@, = 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 (50-150 x 3—4.5 um vs. 20—
440 x 2-7 um), slightly smaller conidia (4.2-5.5 x 2—5 um vs. 4-11 x 3—6 um), and more septate
secondary ramoconidia (0—3-septate vs. 0—1-septate) (Jayasiri et al. 2019). In comparison to C.
viciae, C. eucommiae typically possesses branched conidiophores, shorter conidiophores (7—198
pm % 2.5-4.5 pm vs. 20440 um x 2—7 um), and longer aseptate secondary ramoconidia (5-25 pm
x 2.5-4.0 pum vs. 7-12 uym % 4-7 pm) (Wang et al. 2022a). Therefore, C. viciae was proposed as a
novel species.
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Figure 17 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, act, and tefl-o sequence dataset for Cladosporium species. One hundred and
ninety-six strains were collected in the molecular analysis, comprising 3,477 characters (ITS: 1—
1,611, act: 1,612-2,302, tefl-a: 2,303-3,477) 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. “RS” means reference specimens.
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Figure 18 — Cladosporium viciae (holotype, SICAU 23-0134). a Symptoms on the pods. b A
spherical projection on the surface of pod. ¢ Cross-section of projection in dissecting microscope.
d-h Conidiophores. i All types of conidia. j Germinating conidia in sterilized water after 12 h. k
Front view of colony on PDA. 1 Reverse view of colony on PDA. Scale bars: b, ¢ = 500 um, d—j =
20 pm.

Mpycosphaerellales (Nannf.) P.F. Cannon

Notes — 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). Mpycosphaerellales species inhabit many
ecological niches, including saprotrophs, ectophytes, plant pathogens, and lichen-forming fungi,
showcasing their remarkable ecological diversity (Jayawardena et al. 2023).

Mpycosphaerellaceae Lindau

Notes — 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
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quarantine-regulated due to the destructive impact on crops or forest plants, such as Lecanosticta
acicola, Mycodiella laricis-leptolepidis, Pseudocercospora pini-densiflorae, 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 — Exosporium was introduced by Link (1809) with E. filiae 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).

Cladosporium viciae
Cladosporium eucommiae SICAUCC 23-0131
GUCC 401.1"

Cladosporium yunnanense
CGMCC 3.20622' Cladosporium viciae
SICAUCC 20-0009"

Cladosporium proteacearum
BRIP 72301a"

Cladosporium magnoliigena
MFLUCC 18-1557

Cladosporium cladosporioides
CBS 112388

Cladosporium magnoliigena
MFLUCC 18-1559"

Cladosporium cladosporioides

CBS 144.35
Cladosporium cladosporioides g gg 01557(;) 3r zulm Ul
CPC 12762
0.01 Cladosporium cladosporioides
e CPC 13669
(®w=0.9778)

Figure 19 — The splits graph from the pairwise homoplasy index (PHI) test generated from the
concatenated gene set of ITS, act, and tefl-a sequence data of closely related species of
Cladosporium viciae using both LogDet transformation and splits decomposition. PHI test results
@w < 0.05 indicate significant recombination within the dataset. The ex-type strains are denoted by
“T” 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
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Etymology — The specific epithet reflects the host genus Rhapis.

Holotype — 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 45—175 x 3—5 um (x = 104 x 3.6 um, 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, 0—7-septate,
occasionally pluriseptate, smooth-walled, thickened. Conidiogenous cells 25-70 x 3—-5 pm (x =
473 x 3.6 um, n = 50), integrated, terminal, sometimes intercalary, conidiogenous loci
conspicuous, 1-3 pum diameter (x = 2.1 um, n = 50). Conidia 19-62 X 5-8 um (x =43.4 X 6.1 ym, n
= 50), solitary, obclavate-cylindrical, straight to slightly curved, 2—8-distoseptate, rarely 0-—1-
distoseptate, pale brown, smooth-walled, apex obtuse, base gradually or short obconically truncate,
with darkened hila.

Culture characteristics — Colonies on PDA attaining 15-25 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 — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°51'33.82"E 30°42'18.52"N, 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 — SICAUCC 23-0101 = ITS: PP769687, LSU: PP719617, rpb2:
PQ005609. SICAUCC 23-0136 = ITS: PP781968, LSU: PP719618, rpb2: PQ005612

Notes — 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 (25-70 x 3—5 pm vs. 15-70
x 4—6 um), smaller conidiogenous loci (1-3 um vs. 3—4 um), and shorter conidia (19—62 x 5-8 um
vs. 60—70 x 7-10 um) compared to E. /ivistonae (Crous et al. 2011). Additionally, when compared
to E. livistonicola, E. rhapidis shows variations in smaller conidiophores (45—-175 % 3—5 pm vs. 40—
280 x 3—6 um) and longer conidiogenous cells (25—70 pm vs. 10-30 pm) (Braun et al. 2006, 2014).
These distinctions lead us to introduce E. rhapidis as a new species.

Pseudocercospora Speg.

Notes — 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 — Exosporium rhapidis (holotype, SICAU 23-0132). a, b Symptoms on the leaf. ¢
Appearance of conidiogenesis. d Conidiophores. e-h Conidiogenous cells with developing conidia.

i—n Conidia. o Germinating conidium. p Front view of colony on PDA. q Reverse view of colony
on PDA. Scale bars: ¢ =200 um, d—g =40 pm, h—o =20 um.

11. Pseudocercospora populina X.Y. Li & C.L. Yang, sp. nov. Fig. 22

MycoBank number: MB900662; Facesoffungi number: FoF15924

Etymology — Refers to the host genus Populus, where the species collected.

Holotype — 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, 2-3 um width. Caespituli fasciculate,
hypophyllous, grey to dark grey, scattered over the entire surface of lesions. Conidiophores 1640
X 3—4 um (x =29 x 3.2 um, 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 11-19 x 2-3 um (x = 14 x 2.5 um, n = 30), terminal, subhyaline
to pale brown, smooth, unbranched, tapering to flat-tipped apical loci. Conidia 27-65 x 3—4 um (x
=43 x 3.3 um, n = 50), solitary, subcylindrical or narrowly obclavate, subhyaline to pale brown, 1—
5-septate, slightly constricted at septa or not, straight to mildly curved, apex obtuse to subobtuse,
base obconically subtruncate, thin-walled, smooth; Ahila unthickened, neither darkened nor
refractive, 1.5-2 pm diameter.
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Figure 21 — Continued.
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Figure 21 — 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: 1-1,116,
rpb2: 1,117-2,233, LSU: 2,234-3,183) 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 — Colonies on PDA attaining 25-30 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 — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°5127.55"E 30°42'19.5"N, 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.
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GenBank numbers — SICAUCC 23-0095 = ITS: PP736386, LSU: PP732741, tefl-a:
PP779587, act: PP782115, rpb2: PP782086. SICAUCC 23-0130 = ITS: PP736387, LSU:
PP732742, tef1-a: PP779588, act: PP782116, rpb2: PP782087

Notes — Phylogenetic analyses of concatenated sequences from ITS, LSU, rpb2, tefl-a, and
act revealed that our strain (SICAUCC 23-0095) forms a cluster with the ex-epitype strain
Pseudocercospora pini-densiflorae (MUCC 1714) (Fig. 23). Sequence comparison in the rpb2,
tefl-a, act and ITS regions between P. populina (SICAUCC 23-0095) and P. pini-densiflorae
(MUCC 1714) revealed similarity values of 95.09% (639/672 bp, 0 gap), 96.45% (299/310 bp, 0
gap), 98.07% (203/207 bp, 0 gap), and 99.79% (476/477 bp, 0 gap), respectively. Morphologically,
P. populina can be differentiated from P. pini-densiflorae by the occasional constriction of conidia
at septa and the presence of straight to variably curved conidiophores (Braun et al. 2013).
Therefore, we introduce our isolate as a novel species within the genus Pseudocercospora,
supported by morphological observations and phylogenetic evidence.

f g h T e

Figure 22 — Pseudocercospora populina (holotype, SICAU 23-0148). a Symptoms on the leaf. b, c
Appearance of conidiogenesis. d, e Fascicles with conidiophores and conidiogenous cells. -1
Conidia. j Front view of colony on PDA. k Reverse view of colony on PDA. Scale bars: b = 200
um, ¢ = 140 pm, d—1 = 10 pm.
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Figure 23 — Continued.
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Figure 23

Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, act, rpb2, and ftefl-a sequence dataset representing the species of
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Pseudocercospora. The phylogenetic analysis included two hundred and one strains and a total of
4,438 characters (ITS: 1-584, LSU: 585-1,908, act: 1,909-2,542, rpb2: 2,543-3,575, tefl-o:
3,576-4,438) after alignment. The tree is rooted to Mycosphaerella heimii (AGI004D) and
Mycosphaerella heimii (CPC 11940). 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 -44,847.504426 is presented. The
matrix had 1,978 distinct alignment patterns, with 55.04% of undetermined characters or gaps.
Estimated base frequencies were as follows: A = 0.239767, C = 0.253733, G = 0.270430, T =
0.236070; substitution rates AC = 1.388896, AG = 3.503481, AT = 1.106017, CG = 0.864890, CT
= 6.145958, GT = 1.000000. Bootstrap support values (MLBS) equal or exceeding 50%, 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.

Mpyriangiales Starbick

Notes — Myriangiales was introduced by Starbdck (1899) based on the type species
Myrangium duriaei (Hyde et al. 2013). Members of Myriangiales are distinctively characterized by
their crustose ascostromata and the presence of muriform ascospores. At present, Myriangiales
encompasses two accepted families, Elsinoaceae and Myriangeaceae, comprising a total of 14
genera and approximately 110 documented species (Lumbsch & Huhndorf 2010, Wijayawardene et
al. 2022). The divergence time of this order has been estimated with a stem age of 130 Mya by
Hongsanan et al. (2020).

Elsinoaceae Hohn. ex Sacc. & Trotter

Notes — Elsinoaceae was introduced by Saccardo & Trotter (1913) with Elsinoe as the type
genus. Members of Elsinoaceae are relatively understudied; however, they play a significant role as
plant pathogens, causing issues like scab, sunken spots, and anthracnose on a variety of plants,
including citrus, grapes, mangoes, peppers, legumes, herbs, and ornamental plants (Boedijn 1961,
Condé et al. 1997, Hyun et al. 2001, Jayawardena et al. 2014, Hongsanan et al. 2020), and
characterized by superficial stroma, asci arising at one level. Initially, Elsinoaceae once numbered
15 genera, but through the scrutiny of morphological characteristics and molecular analysis, the
family has been refined to include only two genera: Elsinoe and Molleriella (von Arx & Miiller
1975, Lumbsch & Huhndorf 2010, Li et al. 2011b, Jayawardena et al. 2014, Hongsanan et al.
2020).

Elsinoe Racib.

Notes — Elsinoe was erected by Raciborski (1900) with E. canavaliae as the type species.
Elsinoe species are significant phytopathogens typically associated with scab and spot anthracnose
diseases in economically important crops and forest plants (Fan et al. 2017, Zhao et al. 2020, Ujat
et al. 2023). Members of Elsinoe are characterized by usually causing scab-like blemishes with
multi-loculate pseudoascostromata containing 3-8 asci inside each locule, asci bitunicate,
fissitunicate, saccate to globose with eight hyaline, oblong or fusiform, septate ascospores. The
asexual morph takes the form of the acervular coelomycetous Sphaceloma, characterized by
monophialidic to polyphialidic conidiogenous cells and hyaline, ellipsoid, aseptate conidia
(Jayawardena et al. 2014). Currently, this genus records a total of 202 epithets
(https://www.speciesfungorum.org, November 2024), out of which approximately 85 species have
associated molecular data (Hongsanan et al. 2020, Pham et al. 2021, Pem et al. 2024). More species
will continue to be described due to the backbone phylogeny for this genus has been constructed
based on sequences from ITS, LSU, rpb2, and tefl-a genes (Fan et al. 2017, Jayawardena et al.
2019).

12. Elsinoe araliae W. Yamam., Sci. Rep. Hyogo Univ. Agric. 3(1): 18 (1957) Fig. 24
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MycoBank number: MB627255; Facesoffungi number: FoF16128

Associated with scab disease on the leaf, petiole, rachis and fruit of Fatsia japonica (Thunb.)
Decne. et Planch., spots subcircular to circular, elliptical to irregular, usually raised and purplish
brown at margins, greyish in center, most coalescing and developing typical scab symptoms on
older infected tissues, sometimes leading to the distortion of affected organ, local death of severely
infected leaves. Sexual morph: Not observed. Asexual morph: Hyphomycetous. Mycelium sparse,
mainly internal. Stromata immersed, irregular, pale brown to brown. Dense mass of cells adhering
to the surface of lesions, cells swollen, spore-like, brown to dark brown. Conidiophores 10-36 x 3—
5um (x = 19.2 x 4.1 um, n = 20), arising from stromata or hyphae, erect, straight, cylindrical or
ampulliform to doliiform, simple, hyaline to brown, 0—1-septate, smooth-walled. Conidiogenous
cells integrated, terminal, monophialidic. Conidia 6.5-9 x 3—5 ym (x = 7.9 x 3.9 um, n = 30),
ellipsoid or oval, apex obtuse, aseptate, hyaline, smooth-walled.

Culture characteristics — Colonies on MEA attaining 15-20 mm diameter in 30 days, slow-
growing, raised, cerebriform, compressed and granular protuberance, some pilose aerial mycelium
centrally and over other parts of the colony, gelatinous clumps, pale cinnamon, reverse dark tawny,
colonies composed of a combination of thickened-walled, pale tawny hyphae and tawny
pseudoparenchyma with multi-septate chlamydospores, sporulation not observed. Colonies on OA
attaining 15-20 mm diameter in 30 days, slow-growing, circular, flat, leathery, slightly furrowed
towards the margin, white to greyish white hyphae centrally and other parts grow slightly, red to
dark red, reverse red to bright red, colonies composed of thin-walled hyaline hyphae and some
hyphae reduced to pigment-producing cells, sporulation not observed. Colonies on PDA attaining
15-20 mm diameter in 20 days, slow-growing, medium raised, cerebriform, comprising and
wrinkling the medium, white to greyish white aerial mycelium superficially, mucilaginous drops
abundant periphery when late, reverse tawny to dark tawny, colonies subcircular to irregular,
composed of pale yellow to bright yellow hyphae, walls medium-thickened, sporulation abundant.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°5127.6"E 30°42'19.41"N, 526 m, isol. from leaves of
Fatsia japonica, 28 Dec. 2019, C.L. Yang, YCL201912003 (SICAU 23-0131), culture (SICAUCC
23-0102).

GenBank numbers — SICAUCC 23-0102 = ITS: PP781968, LSU: PP719618, tefl-a:
PQO005617, rpb2: PQO05610

Notes — This new isolate is genetically more closely related to Elsinoe araliae, strongly
supported by both Maximum Likelihood (100%) and Bayesian Inference (1.00) (Fig. 25). A
comparison of the ITS, LSU, rpb2, and fefl-a nucleotides between E. araliae (MUCC 3490) and
the new strain (SICAUCC 23-0102) showed 100% (744/744, 0 gap) similarity for rpb2, 99.8%
(531/532, 0 gap) for ITS, 99.9% (735/736, 0 gap) for LSU, and 99.5% (368/370, 0 gap) for tefl-a
(Ujat et al. 2023). Morphologically, our new collections fit well with the description of E. araliae
(Choi et al. 1998). In this study, we identified the newly isolated strain as a new record E. araliae
from Fatsia japonica.

Pleosporales Luttr. ex M.E. Barr

Notes — The Pleosporales, a prolific order within the Dothideomycetes, harbors a
considerable array of consequential species, predominantly encompassing phytopathogenic fungi
that afflict a wide range of ecologically and economically significant plants, with a global presence
well-documented (Zhang et al. 2012, Hongsanan et al. 2020). Currently, this order boasts a
comprehensive documentation of no fewer than 6,950 taxa spanning across 91 families (Ren et al.
2022, Wijayawardene et al. 2022, Konta et al. 2023).

Didymosphaeriaceae Munk

Notes — Didymosphaeriaceae was proposed by Munk (1953), typified by the genus
Didymosphaeria. Didymosphaeriaceae species are parasitic, endophytic, and saprobic on various
hosts in terrestrial or aquatic environments (Ariyawansa et al. 2014a, Alidadi et al. 2019, Jamali
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2020, Ren et al. 2022). Specifically, Didymosphaeriaceae was historically challenging to
distinguish from Montagnulaceae. However, Ariyawansa et al. (2014b) merged Montagnulaceae
into Didymosphaeriaceae following comprehensive phylogenetic and morphological evidence. In
comparison to similar groups, members of Didymosphaeriaceae are distinguished by their
morphologically diverse, brown, uni-septate ascospores, as well as trabeculate pseudoparaphyses
that primarily anastomose above the asci (Ariyawansa et al. 2014a, Hongsanan et al. 2020).
Didymosphaeriaceae is currently documented to encompass 33 genera comprising approximately
270 species, with Didymosphaeria, Montagnula, Paraphaeosphaeria, and Spegazzinia each
containing more than 20 species (Wijayawardene et al. 2022, Devadatha et al. 2023).

Paraconiothyrium Verkley.

Notes — Paraconiothyrium was introduced by Verkley et al. (2004) to accommodate four new
species, P. estuarinum, P. Brasiliense, P. cyclothyrioides, and P. fungicola. Currently,
Paraconiothyrium encompasses a total of 26 recognized species (Verkley et al. 2004, Damm et al.
2008, Budziszewska et al. 2011, Verkley et al. 2014, Tennakoon et al. 2022b). The morphological
characters of Paraconiothyrium are variable. The conidiomata within this genus can range from
eustromatic to pycnidial, while the conidiogenous cells demonstrate phialidic or annelidic forms.
Furthermore, the conidia display a spectrum from smooth-walled to minutely warted, transitioning
from hyaline to brown in later stages of development (Verkley et al. 2004, de Gruyter et al. 2013,
Tennakoon et al. 2022b).

~

Figure 24 — Elsinoe araliae (holotype, SICAU 23-0131). a, b Symptoms on Fatsia japonica. c, d
Cross-section of conidiomata. e, f Conidiogenous cells with developing conidia. g Conidia. h, i
Dense mass of cells adhering to the surface of lesions. j Germinating conidia. k—m Front view of
colonies on EMA, OA, and PDA. Scale bars: a, b = 5000 um, ¢ =200 um, d—g, j =10 pm, h, i = 20
pm.
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Figure 25 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, rpb2, and tefl-o. gene regions of Elsinoe and Myriangium genus. The
alignment consisted of one hundred and five strains and 3,792 characters (ITS = 1-1,053, LSU =
1,054-2,342, tefl-a. = 2,343-3,398, rpb2 = 3,399-3,792). The highest-scoring RAXML tree, with a
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final likelihood value of -36,731.791960, is presented along with a matrix containing 1,490 distinct
alignment patterns, of which 40.07% consist of undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.238952, C = 0.263147, G = 0.286216, T = 0.211685, with
substitution rates AC = 1.542790, AG = 4.299453, AT = 1.551930, CG = 1.268584, CT =
9.007765, GT = 1.00000. Maximum likelihood bootstrap support values (MLBS) greater than 60%,
and Bayesian posterior probabilities (BYPP) greater than 0.9 are indicated above or below the
nodes. The ex-types are bold, and the new isolates are red. The tree is rooted with Myriangium
bauhiniae (CBS 260.36) and Myriangium hispanicum (CBS 247.33). Bar = 0.1 represents the
estimated number of nucleotide substitution sites per branch.

13. Paraconiothyrium brasiliense Verkley, Stud. Mycol. 50(2): 329 (2004) Fig. 26

MycoBank number: MB500082; Facesoffungi number: FoF16126

Associated with leaf blight on leaves of Syagrus romanzoffiana (Cham.) Glassm. Sexual
morph: Not observed. Asexual morph: Coelomycetous. Conidiomata 150-190 x 140—-180 pm (x =
170 x 169 pm, n = 10), pycnidial, immersed, sometimes slightly erumpent, solitary, scattered, uni-
loculate, subglobose to globose, ostiolate. Conidiomatal wall 5-14 pm width, comprising several
layers of brown to dark brown cells of fextura angularis. Conidiophores reduced to conidiogenous
cells. Conidiogenous cells 4-8 x 2-5 pm (x = 5.4 x 3.5 um, n = 30), holoblastic, hyaline, smooth,
ampulliform to doliiform, lining the conidiomatal cavity. Conidia 3.5-10 X 1.5-3 um (x =5.9 x 2.4
um, n = 50), ellipsoid to cylindrical, initially hyaline, becoming pale brown to brown, thin-walled,
smooth, 0—1-septate.

Culture characteristics — Colonies on PDA attaining 40—-50 mm diameter in 1 week, dense,
circular, entire edge, white, flocculent to fluffy, aerial mycelia developed, reverse pale yellow,
becoming russetish.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°51'41.24"E 30°42'17.79"N, 525 m, isol. from leaves of
Syagrus romanzoffiana, 9 May 2020, C.L. Yang, YCL202005003 (SICAU 23-0116), culture
(SICAUCC 23-0105).

GenBank numbers — SICAUCC 23-0105 = ITS: PP769688, LSU: PP719619, SSU:
PP734050, tef1-a: PQ005618, tub2: PQO05625, rpb2: PQO05611

Notes — This new isolate demonstrates a close phylogenetic relationship (97% MLBS / 1.00
BYPP) to several strains of Paraconiothyrium brasiliense based on multigene analyses, which
incorporate sequence data from SSU, LSU, tub2, rpb2, tefl-a, and ITS regions (Fig. 27).
Incorporating multiple regions, the ITS, LSU, and SSU sequences of this isolate show high identity
to those of the ex-type strain Paraconiothyrium brasiliense (CBS 100299), with matches of 99.0%
(513/518, 2 gaps), 100% (890/890, 0 gap), and 99.8% (1,019/1,021, 2 gaps), respectively (Verkley
et al. 2004). While the tub2 sequences of strains in the current study displayed more variability of
91.7% (355/387, 3 gaps), suggesting the possibility of P. brasiliense being a species complex, the
internal branches of the multilocus phylogeny lacked sufficient support for a clear delineation
(Verkley et al. 2004, 2014). This species shows a broad distribution and has been identified on
various host plants such as Coffea arabica, Ginkgo biloba, Magnolia sp., and others (Damm et al.
2008, Verkley et al. 2014, Tennakoon et al. 2022b). Notably, this species has not been previously
reported within the plant family Arecaceae, and here we provide the first association of this species
with Syagrus.

Lophiostomataceae Sacc.

Notes — Lophiostomataceae was erected by Nitschke (1869) with Lophiostoma as the type
genus. This family was previously referred to as “Lophiostomeae” and later formally established as
Lophiostomataceae within the order Pleosporales by Saccardo (1883). Lophiostomataceae species
are characterized by immersed to erumpent, carbonaceous to coriaceous ascomata with rounded or
slit-like ostiole on flattened necks, mostly clavate asci, and 1 to multi-septate, hyaline to dark
brown ascospores with terminal appendages or mucilaginous sheaths (Holm & Holm 1988,
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Thambugala et al. 2015, Bao et al. 2019). The Lophiostomataceae family, with 30 genera and
around 200 species, is primarily distributed across Asia and Europe (Thambugala et al. 2015,
Hashimoto et al. 2018, Wanasinghe et al. 2018, Bao et al. 2019, Aluthmuhandiram et al. 2022,
Wijayawardene et al. 2022). Lophiostomataceae members are frequently saprobic, thriving on a
wide range of substrates in both terrestrial and aquatic ecosystems (Thambugala et al. 2015,
Wanasinghe et al. 2016, Bao et al. 2019), but certain taxa have the potential to induce plant diseases
(Han et al. 2021).

Neovaginatispora A. Hashim., K. Hiray. & Kaz. Tanaka

Notes — Neovaginatispora, represented by N. fuckelii, was introduced by Hashimoto et al.
(2018), featuring a consistently thin peridium (up to 25 pm thick) composed of two zones,
distinguishing it from Vaginatispora species. Some studies have shown that Neovaginatispora
species share a close phylogenetic relationship with Lentistoma and Vaginatispora (Bao et al. 2019,
Phukhamsakda et al. 2020). Four Neovaginatispora species, including N. aquadulcis, N. clematidis,
N. fuckelii, and N. mangiferae, are documented as both saprobic and parasitic, typically found on
plant stems or debris (Phukhamsakda et al. 2020, Han et al. 2021, Magafia-Duefas et al. 2022,
Jayawardena et al. 2023).

Figure 26 — Paraconiothyrium brasiliense (SICAU 23-0116). a Symptoms on the leaves. b
Appearance of conidiomata. ¢ Cross-section of conidioma. d-g Conidiogenous cells with
developing conidia. h Conidia. i Germinating conidia. j Front view of colony on PDA. k Reverse
view of colony on PDA. Scale bars: b =300 um, ¢ =50 pm, d—g =5 pum, h, i =10 pm.
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Figure

27 — Phylogram derived from maximum likelihood analyses of a combined dataset

comprising ITS, LSU, SSU, tub2, tefl-a, and rpb2 sequence dataset representing the species in
Didymosphaeriaceae. Seventy-two strains were included in the combined analyses, which
comprised 8,348 characters (ITS: 1-1,208, LSU: 1,209-2,595, SSU: 2,596-4,692, tub2: 4,693—
5,393, tefl-a: 5,394-6,360, rpb2: 6,361-8,348) 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 -36,744.301022 is presented. The matrix had 2,496 distinct alignment patterns, with
68.04% of undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.240737, C = 0.248174, G = 0.270228, T = 0.240861; substitution rates AC = 1.402941, AG =
3.360186, AT = 1.509533, CG = 1.076472, CT = 7.757361, GT = 1.000000. Bootstrap support
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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 Stemphylium
botryosum (CBS 714.68) and Stemphylium vesicarium (CBS 191.86). The ex-type strains are in
bold, and the new isolates are in red. Bar = 0.09 represents the estimated number of nucleotide
substitution sites per branch.

14. Neovaginatispora fuckelii (Sacc.) A. Hashim., K. Hiray. & Kaz. Tanaka, Stud. Mycol. 90: 188
(2018) Fig. 28

MycoBank number: MB823148; Facesoffungi number: FoF06527

Associated with leaf spots or leaf blight on leaves of Phoenix sylvestris Roxb. and Syagrus
romanzoffiana (Cham.) Glassm. Sexual morph: Ascomata 180-310 um high, 140-260 um diameter
(x = 241 x 206 um, n = 10), semi-immersed to immersed, carbonaceous, black, pyriform to
subglobose, ostiolate in center. Ostiole rounded or slit-like, variable in shape, central,
unconspicuous periphysate, with a pore-like opening. Peridium 9-27 pm width, comprising of two
strata, outer stratum comprising of brown to dark brown flattened cells arranged in a textura
angularis, fusing and indistinguishable from the host tissues, inner stratum comprising of several
layers of hyaline cells of textura angularis. Hamathecium comprising of massive, septate, hyaline,
sometimes anastomosed and branched at apex, long cylindrical cellular pseudoparaphyses, usually
longer than asci, 3—8 um width at base, narrower towards to tip, 1-2.5 um width at the tip. Asci 75—
115 x 10-15 pm (x = 97 x 13.5 pm, n = 20), 8-spored, bitunicate, fissitunicate, cylindric-clavate,
round at the apex, short pedicellate, with an indistinct ocular chamber. Ascospores 19-28 x 5-9 pm
(x =23 x 6.8 um, n = 50), biseriate, overlapping, fusiform with obtuse ends, hyaline when young,
pale brown to brown at maturity, mostly curved, 3-septate, strongly constricted at the middle
septum, guttulate, smooth-walled, with hyaline and narrow sheath at both ends. (In samples, in
most cases, immature asci and ascospores were observed in the ascomata. Immature asci 50-95 x
8-11.5 um (x = 69 x 9.7 um, n = 35), 8-spored, bitunicate, fissitunicate, cylindric-clavate, with a
short, bulbous pedicel, rounded at the apex, with an indistinct ocular chamber. Immature
ascospores 14—18.5 x 4-6.5 pym (x = 16.5 x 5.1 pum, n = 50), biseriate, fusiform with acute ends, 1-
septate, strongly constricted at the septum, upper cell slightly broader than lower cell, straight or
slightly curved, hyaline, guttulate, smooth-walled, frequently with globose appendages at both
ends. Asexual morph: Not observed.

Culture characteristics — Colonies on PDA attaining 35-45 mm diameter in 3 weeks, dense,
circular, flat, slightly raised, surface smooth with entire edge, zonate with different sector pale
brown at the margin, dull brown to dark brown at the center, reverse same with obverse, radial
cracks in all directions. No pigmentation produced in media.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°51'39.26"E 30°42'17.29"N, 498 m, isol. from leaves of
Phoenix sylvestris, 30 Nov. 2019, C.L. Yang, YCL201912002 (SICAU 23-0145), culture
(SICAUCC 20-0008). China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard of
Sichuan Agricultural University, 103°51'41.24"E 30°42'17.79"N, 525 m, isol. from leaves of
Syagrus romanzoffiana, 9 May 2020, C.L. Yang, YCL202005002 (SICAU 23-0126), culture
(SICAUCC 23-0120).

GenBank numbers — SICAUCC 20-0008 = ITS: PP702554, LSU: PP702580, SSU:
PP702570, tefl-a: PP712867, rpb2: PP712861; SICAUCC 23-0120 = ITS: PP702555, LSU:
PP702581, SSU: PP702571, tef1-a: PP712868, rpb2: PP712862

Notes — The new collections are identified as Neovaginatispora fuckelii based on morphology
and phylogeny. Morphologically, our new collections fit well with the description of N. fuckelii
with 8-spored, bitunicate, fissitunicate, cylindric-clavate asci, with a short, bulbous pedicel, and an
indistinct ocular chamber, and 1-septate ascospores (Thambugala et al. 2015, Hashimoto et al.
2018). Remarkably, asci and ascospores described in those publications are most likely immature
(Thambugala et al. 2015, Hashimoto et al. 2018, Bao et al. 2019), as we found some ascospores
become darker to brown after maturity, and appendages are less noticeable. In phylogenetic
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analysis, our newly collected isolates clustered with N. fuckelii with bootstrap support (99% MLBS
/ 1.00 BYPP) (Fig. 29). Neovaginatispora fuckelii has a wide distribution and it has been reported
from terrestrial habitats in China, Japan, Germany, Sweden, Switzerland, and UK (Thambugala et
al. 2015, Bao et al. 2019). In this study, we identified the new isolates as a new record N. fuckelii
from Syagrus romanzoffiana.

Figure 28 — Neovaginatispora fuckelii (SICAU 23-0145). a Symptoms on the leaves. b, ¢
Appearance of ascomata. d Cross-section of ascoma. e Ostiole. f Peridium. g Pseudoparaphyses. h—
n Asci. o Immature ascospores. p Mature ascospores. q Germinating ascospore. r Front view of
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colony on PDA. s Reverse view of colony on PDA. Scale bars: b = 2500 um, ¢ = 300 pum, d = 50
um, e =20 pm, f~q = 10 pm.
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Figure 29 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, SSU, tefl-a, and rpb2 sequences in partial Lophiostomataceae species. The
alignment contained 5,282 characters (ITS: 1-831, LSU: 832-2,179, SSU: 2,180-3,210, tefl-a:
3,211-4,213, rpb2: 4,214-5,282) including gaps. The tree is rooted to Teichospora quercus (CBS
143396) and T. thailandica (MFLUCC 13-0284) in Teichosporaceae. 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 -18,219.736193 is presented. The matrix had 1,379 distinct alignment patterns, with
28.37% of undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.250276, C = 0.247035, G = 0.270109, T = 0.232580; substitution rates AC = 1.591291, AG =
3.390988, AT = 1.149328, CG = 1.220175, CT = 7.060542, GT = 1.000000. The gamma
distribution shape parameter a = 0.180632 and the tree length = 0.705094. Bootstrap support values
(MLBS) equal or exceeding 70%, and Bayesian posterior probabilities (BYPP) equal or exceeding
0.95 have been indicated above the nodes. The ex-type strains are in bold, and the new isolates are
in red. The bar, set at 0.02, represents the estimated number of nucleotide substitution sites per
branch.

Neomassarinaceae Mapook & K.D. Hyde

Notes — Neomassarinaceae, introduced by Mapook et al. (2020), shares a close phylogenetic
relationship with Sporormiaceae and Amorosiaceae but can be differentiated by distinct
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morphological features. Two genera (Neomassarina, Pseudohelminthosporium) comprising four
species have been documented within this family, and these species are saprobic, typically found on
the stems and leaves of plants (Hyde et al. 2018, Mapook et al. 2020, Phukhamsakda et al. 2020).
Phylogeny, combined with morphological observations, confirm the placement of Paramassarina
as the first coelomycetous species in Neomassarinaceae.

Paramassarina C.L. Yang & X.L. Xu, gen. nov.

MycoBank number: MB853709; Facesoffungi number: FoF15914

Etymology — The genus epithet reflects its morphological similarity to Massarina species.

Type species — Paramassarina euonymicola C.L. Yang & X.L. Xu

Living on Euonymus nitidus in terrestrial habitats. Sexual morph: Not observed. Asexual
morph: Coelomycetous. Conidiomata pycnidial, initially immersed, becoming erumpent through
the host epidermis, black, solitary, scattered, uni-loculate, subglobose to globose, ostiolate.
Conidiomatal wall comprising of hyaline to brown cells of textura angularis. Conidiophores
reduced to conidiogenous cells. Conidiogenous cells hyaline, enteroblastic, monophialidic,
doliiform, smooth-walled. Conidia hyaline, cylindrical to ellipsoid, occasionally ovoid, thin-walled,
smooth.

Notes — Paramassarina is established as a monotypic genus. Based on the multi-gene
analysis (Fig. 31), our new collection SICAUCC 23-0121 formed a close relationship with the type
species of Pseudohelminthosporium, P. clematidis (MFLUCC 17-2086), with moderate support
(100% ML). However, the strain is incompatible with the concept of Pseudohelminthosporium in
having brown to dark brown phragmosporous conidia, which is similar to Helminthosporium
(Massarinaceae) (Voglmayr & Jaklitsch 2017). The asexual state of Paramassarina are
coelomycetous with enteroblastic, monophialidic conidiogenous cells, and hyaline conidia.

15. Paramassarina euonymicola C.L. Yang & X.L. Xu, sp. nov. Fig. 30

MycoBank number: MB853710; Facesoffungi number: FoF15915

Etymology — The epithet refers to the host substrate.

Holotype — SICAU 23-0146

Associated with leaf spots on leaves of Euonymus nitidus Benth. Sexual morph: Not
observed. Asexual morph: Coelomycetous. Conidiomata 95-130 x 70-100 pm (x = 116 x 86 um, n
= 10), pycnidial, initially immersed, becoming erumpent through the host epidermis, black, solitary,
scattered, uni-loculate, subglobose to globose, ostiolate. Conidiomatal wall 7-17 pm width,
comprising 3—4 layers of brown to dark brown cells of fextura angularis. Conidiophores reduced to
conidiogenous cells. Conidiogenous cells 3—6 x 3.5-7 pm (x = 4.2 x 5.4 um, n = 20), hyaline,
enteroblastic, monophialidic, doliiform or cone, smooth-walled. Conidia 4.5-8 x 2-3.5 um (x = 5.9
x 2.7 um, n = 50), hyaline, cylindrical to ellipsoid, occasionally ovoid, thin- and smooth-walled.

Culture characteristics — Colonies on PDA attaining 2540 mm diameter in 30 days, dense,
circular, entire edge, leathery, yellowish-brown centrally, creamy yellow at the margin,
intermediate region distinctly radially furrowed, aerial mycelia underdeveloped, reverse creamy
yellow, intermediate region with a dark concentric ring.

Material examined — China, Sichuan Province, Ya’an City, Tianquan County, Renyi Town,
Lijia Village, 102°47'40.01"E 30°5'46.35"N, 820 m, isol. from leaves of Euonymus sp., 11 Jun.
2020, C.L. Yang, YCL202006008 (SICAU 23-0146, holotype), ex-type culture (SICAUCC 23-
0121). ibid. YCL202006008-2 (SICAU 23-0156), living culture SICAUCC 23-0125.

GenBank numbers — SICAUCC 23-0121 = ITS: PP702561, LSU: PP702587, SSU:
PP702577, tefl-a: PP712874, rpb2: PP712865. SICAUCC 23-0125 = ITS: PP702562, LSU:
PP702588, SSU: PP702578, tef1-a: PP712875, rpb2: PP712866

Notes — In a BLASTn search of GenBank, the closest match for the ITS, LSU, and rpb2
sequence of SICAUCC 23-0121 was Pseudohelminthosporium clematidis MFLUCC 17-2086
(NR _170808) with 91.18%, 99.06%, and 84.10% similarity. The closest match for the SSU region
was Didymosphaeria enalia C364 (MK347878). Phylogenetic analyses of combined ITS, LSU,
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SSU, rpb2, and tefl-a sequence data of partial taxa in Pleosporales indicated that our new species
grouped within Neomassarinaceae, and has a close relationship with Pseudohelminthosporium
clematidis (Fig. 31). Pseudohelminthosporium 1is introduced as the asexual morph in
Neomassarinaceae by Phukhamsakda et al. (2020). The asexual morph of Pseudohelminthosporium
is hyphomycetous, while our new species is coelomycetous. Therefore, Paramassarina is treated as
a distinct genus in Neomassarinaceae.

Figure 30 — Paramassarina euonymicola (holotype, SICAU 23-0146). a Symptoms on the leaf. b, ¢
Appearance of conidiomata. d Cross-section of conidioma. e Conidiomatal wall. f-h
Conidiogenous cells with developing conidia. i Conidia. j Germinating conidia. k Front view of
colony on PDA. 1 Reverse view of colony on PDA. Scale bars: b = 2000 um, ¢ =200 um, d = 20
um, e = 10 pm, f~j =5 pm.

Phaeosphaeriaceae M.E. Barr

Notes — Phaeosphaeriaceae, typified by Phaeosphaeria, was established by Barr (1979) and
has since undergone expansion and revision based on both morphological data and molecular
phylogenetics (Phookamsak et al. 2014, Li et al. 2015, Karunarathna et al. 2017).
Phaeosphaeriaceae members are distinguished by their morphologically diverse assemblage of
ascomata immersed, superficial or erumpent, globose or conical, short papillate, asci bitunicate,
ascospores hyaline, yellowish or brown, obovoid, septate or aseptate (Barr 1979, Zhang et al. 2012,
Hyde et al. 2013, Phookamsak et al. 2014). This family, with a stem age of approximately 99 Mya,
is a prominent constituent of the order Pleosporales, encompassing 85 genera with around 740
species (Liu et al. 2017, Wijayawardene et al. 2022, Ashrafi et al. 2023), and includes species
known to cause diseases in economically important forests and crops (Quaedvlieg et al. 2013,
Phookamsak et al. 2014, Zhang et al. 2018, Yang et al. 2019a, Al-Jaradi et al. 2020).
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Figure 31 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, SSU, tefl-a, and rpb2 sequences in Neomassarinaceae species. The
alignment contained 6,802 characters (ITS: 1-1,809, LSU: 1,810-3,222, SSU: 3,223-4,665, tef1-a.
4,666-5,701, rpb2: 5,702—6,802) including gaps. The tree is rooted to Hysterium rhizophorae
(MFLUCC 15-0950 and PUFD43). 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 -48,991.475157 is presented. The
matrix had 2,791 distinct alignment patterns, with 49.73% of undetermined characters or gaps.
Estimated base frequencies were as follows: A = 0.249028, C = 0.249141, G = 0.268935, T =

100/1
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0.232896; substitution rates AC = 1.441457, AG = 3.477746, AT = 1.577540, CG = 1.356114, CT
=7.031795, GT = 1.000000. The gamma distribution shape parameter o = 0.221152, and the tree
length = 4.286046. Bootstrap support values (MLBS) equal or exceeding 60%, and Bayesian
posterior probabilities (BYPP) equal or exceeding 0.95 have been indicated above the nodes. The
ex-type strains are in bold, and the new isolates are in red. The bar, set at 0.05, represents the
estimated number of nucleotide substitution sites per branch.

Paraphoma Morgan-Jones & J.F. White emend S.S. Xiang & C.L. Yang

Saprobic and parasitic on many substrates in aquatic or terrestrial environment. Sexual
morph: Not observed. Asexual morph: Coelomycetous. Conidiomata pycnidial, solitary to
aggregated, partially setae, superficial to immersed, brown to dark brown, spherical to subglobose,
uniloculate. Conidiomatal wall composed of 2—6 layers of hyaline to brown cells of textura
angularis. Conidiogenous cells formed from inner layer of conidiomatal wall, lageniform,
monophalidic, translucent to somewhat translucent, discrete. Conidia diversified shape, oval to rod-
like, 0-3 septate, smooth, hyaline. Chlamydospores unicellular.

Notes — Paraphoma, typified by P. radicina, was initially introduced by Morgan-Jones et al.
(1983), to accommodate the species that produced numerous setae on pycnidia. However, the
discovery of new specimens has demonstrated that the original genus-level characteristics are
inadequate to account for the full diversity of existing species. Paraphoma dioscoreae, P.
melnikiae, and P. populi lack setae, while the conidia of P. melnikiae and P. convolvuli are
distinguished by the presence of septa (Quaedvlieg et al. 2013, Gomzhina et al. 2020). To date, this
genus comprises 15 documented species, which are typically associated with root diseases and
necrotic leaf spots on ornamental and herbaceous plants (Phookamsak et al. 2014, Gomzhina et al.
2020, Crous et al. 2021, Guarnaccia et al. 2022).

16. Paraphoma populi S.S. Xiang & C.L. Yang, sp. nov. Fig. 32

MycoBank number: MB901631, Facesoffungi number: FoF16126

Etymology — Refers to the host genus Populus.

Holotype — SICAU 23-0149

Associated with leaf spots on leaves of Populus % beijingensis W. Y. Hsu. Sexual morph: Not
observed. Asexual morph: Coelomycetous. Conidiomata 109—-143 x 65-128 um (x = 120 x 87 um,
n = 10), pycnidial, long ellipsoid, semisubmerged, aggregated, dark brown. Conidiomatal wall
composed of 2-3 layers of chartreuse textura globulosa, with brown cells in the outer layer and
hyaline cells in the inner layer. Conidiophores reduced to conidiogenous cells. Conidiogenous cells
2.5-5 X 3—6 um (x = 3.6 x 4.6 um, n = 30), densely aggregated, smooth, ellipse, subulate, mostly
straight, phialidic, simple, cylindrical, hyaline. Conidia 4-6 x 2-3 pm (x = 4.8 x 2.6 pm, n = 50),
solitary, subglobose or ovoid, smooth-walled, aseptate, obtuse both ends.

Culture characteristics — Germinated conidia on PDA within 12 h and germ tubes produced
from both ends. Colonies on PDA attaining 21-24 mm after 12 days, circular, surface with thick
aerial mycelium, initially appearing white and light yellow, becoming flavovirens from the center
with age, in reverse light yellow to dark brown with smooth margin, pigmentation in the center.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Gongping
Street, Sichuan Agricultural University. 103°5127.55"E 30°42'19.5"N, 533 m, isol. from leaves of
Populus x beijingensis, 3 Nov. 2020, C.L. Yang, YCL202011001 (SICAU 23-0149, holotype) ex-
type culture (SICAUCC 23-0097). ibid. YCL202011001-2 (SICAU 23-0157), living culture
SICAUCC 23-0132.

GenBank numbers — SICAUCC 23-0097 = LSU: PP719620, SSU: PP734051, tefl-a:
PQO005619, ITS: PP769689. SICAUCC 23-0132 = LSU: PP719625, SSU: PP734053, tefl-a:
PQ005622, ITS: PP769693

Notes — In the phylogenetic analyses using combined ITS, LSU, SSU, and fef1-a sequence
data, Paraphoma populi clusters with P. convolvuli, P. dioscoreae, P. garibaldi, P. melnikiae, and
P. salicis (98% MLBS / 1.00 BYPP) (Fig. 33). In comparative sequence analyses, the ITS and LSU
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sequences of N. populi show notable differences when compared with other species. For P.
convolvuli (MF-9.222), the ITS similarity is 88.3% (424/480, 4 gaps), and LSU similarity is 99.4%
(840/845, 0 gap). Compared with P. dioscoreae (CBS 135100, holotype), the ITS similarity is
86.9% (449/517, 6 gaps) and LSU is 99.5% (831/835, 0 gap). For P. salicis (CPC 38651, holotype),
the ITS similarity is 90.2% (525/582, 4 gaps) and LSU is 99.6% (833/836, 0 gap). In comparison
with P. melnikiae (MF-9.95, holotype), ITS similarity is 88.4% (428/484, 8 gaps) and LSU is
99.3% (839/845, 0 gap). For P. garibaldi (CBS 148459, holotype), the ITS similarity is 97.7%
(414/472, 5 gaps). Morphologically, P. populi can be readily distinguished from P. convolvuli and
P. melnikiae based on the septation and size of the conidia (P. populi: 0-septate, 4—6 % 2-3 um vs.
P. convolvuli: 2-3-septate, 15—-18 um; P. melnikiae: 0-2-septate, 9-22 x 2—4 um) (Gomzhina et al.
2020). Paraphoma populi differs from P. dioscoreae by having subglobose to ovoid conidia, as
opposed to the cylindrical conidia of P. dioscoreae, and by the absence of droplets (0 droplet vs. 2
droplets in P. dioscoreae) (Quaedvlieg et al. 2013). Compared with P. garibaldi, the conidiomata
of P. populi are smaller (109—140 pum vs. 200-300 pm) and lack setae, and the conidia have no
droplets (Guarnaccia et al. 2022). Compared with P. salicis, P. populi has smaller conidiomata
(109-140 pm vs. 180-200 pm) and produces thicker aerial mycelia on PDA (Crous et al. 2021).
The morphological characteristics and molecular phylogenetic analyses support the recognition of a
new species.

Figure 32 — Paraphoma populi (holotype, SICAU 23-0149). a Symptoms on the leaf. b, c
Appearance of conidiomata. d Cross-section of conidioma. e Conidiomatal wall. f Conidiogenous
cells with developing conidia. g Conidia. h Germinating conidium. i Front and reverse view of
colonies on PDA. Scale bars: b, ¢ =200 pum, d, e = 10 pm, f~h =5 pm.
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Figure 33 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising LSU, SSU, tefl-a, and ITS sequences, encompassing species within the
Phaeosphaeriaceae and Didymellaceae family. The phylogenetic analysis included one hundred
and five strains with a total of 4,224 characters (ITS: 1-759, LSU: 760-1,701, SSU: 1,702-3,207,
tefl-a: 3208—4224) after alignment. The tree is rooted to Staurosphaeria rhamnicola (MFLUCC
17-0813 and MFLUCC 17-0814). 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 -28,422.316854 is presented. The
matrix had 1,454 distinct alignment patterns, with 42.46% of undetermined characters or gaps.
Estimated base frequencies were as follows: A = 0.247340, C = 0.231505, G = 0.265155, T =
0.256000; substitution rates AC = 1.149685, AG = 3.067236, AT = 2.326168, CG = 0.724688, CT
= 5.910596, 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 isolates are in red. The bar, set at 0.03,
represents the estimated number of nucleotide substitution sites per branch.

Phaeosphaeria 1. Miyake

Notes — Phaeosphaeria was proposed by Miyake (1909) with P. oryzae as the type species.
This genus was previously considered a synonym within Leptosphaeria, later scholars reinstated it
as a distinct genus due to differences in peridium structure, asexual morphs, and host characteristics
(Miiller 1950, Holm 1957, Munk 1957, Schoch et al. 2009, Zhang et al. 2012). Phaeosphaeria,
registering 217 recorded epithets and 180 recognized species in Species Fungorum
(https://www.speciesfungorum.org, November 2024), is a speciose genus within the family
Phaeosphaeriaceae, widely distributed in both temperate and tropical regions, and some species
can cause foliar diseases in horticultural hosts (Malkus et al. 2009, Gongalves et al. 2013).

17. Phaeosphaeria phormii C.L. Yang & X.L. Xu, sp. nov. Fig. 34

MycoBank number: MB853708; Facesoffungi number: FoF15916

Etymology — The epithet “phormium” refers to the host substrate.

Holotype — SICAU 22-0087

Associated with leaf blight on leaves of Phormium tenax J. R. Forst et G. Forst. Sexual
morph: Not observed. Asexual morph: Coelomycetous. Conidiomata 135-243 x 99—-186 um (x =
182x137, n = 20), pycnidial, solitary, black, superficial or immersed, globose to subglobose,
superficial central protrusion. Conidiomatal wall 3-5 layered, measuring 5—14 pm thick, composed
of hyaline to flavidus to brown cells of textura angularis. Conidiophores reduced to conidiogenous
cells, arising from the inner cells of the conidiomata, indistinct to distinct. Conidiogenous cells 3—4
x 2.5-4 pm (x = 3.6x3.1, n = 20), base swells into an oily bulge or bottle, hyaline to flavidus,
smooth-walled. Conidia 5-9 x 2-4 pm (x = 6.8x3 pum, n = 50), fusoid-ellipsoidal, flavidus to
brown, smooth, aseptate or medially 1-septate, mostly straight.

Culture characteristics — Colonies on PDA attaining 80 mm diameter in 20 days, initially
white and then white gray with some scattered black dots due to pycnidial formation after 15 days
and the colony edges are clearly neat.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°51'40.19"E 30°42'20.79"N, 529 m, isol. from leaves of
Phormium tenax, 20 Dec. 2021, Y.J. Zhou, ZYJ202112001 (SICAU 22-0087, holotype), ex-type
culture (SICAUCC 22-0088). ibid. ZYJ202112001-2 (SICAU 23-0158), living culture SICAUCC
23-0126.

GenBank numbers — SICAUCC 22-0088 = ITS: PP702556, LSU: PP702582, SSU:
PP702572, tefl-a: PP712869, tub2: PP712876; SICAUCC 23-0126 = ITS: PP702557, LSU:
PP702583, SSU: PP702573, tef1-a: PP712870, tub2: PP712877

Notes — In the phylogenetic analysis, Phaeosphaeria phormii groups sister to P. sinensis and
P. nodulispora (Fig. 35), but differs morphologically by having fusoid-ellipsoidal, 1-septate and
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larger conidia (5-9 x 2—4 um vs. 3.5-4.1 x 1.9-2.4 um) while P. sinensis is characterized by
globose to subglobose, aseptate conidia, and with prominent guttules (Jayasiri et al. 2019). In
addition, P. nodulispora is characterized by multi-septate conidia (1-6(—7)-septate) (Oliveira et al.
2016). A comparison of the nucleotides of Phaeosphaeria phormii and P. sinensis (MFLUCC 18-
1552) reveals 98.54% (474/481, 0 gap) and 98.09% (877/894, 0 gap) similarities in ITS and zef1-a
genes, respectively. Phaeosphaeria phormii and P. nodulispora have 97.77% (527/539, 0 gap)
similarity in ITS gene. The fefl-a gene sequence data are not available for P. nodulispora in
GenBank. Based on these differences, we introduce a new species of Phaeosphaeria.

g % sh " |

Figure 34 — Phaeosphaeria phormii (holotype, SICAU 22-0087). a Symptoms on the leaf. b
Appearance of conidiomata. ¢ Cross-section of conidioma. d Conidiomatal wall. e, f Conidiogenous
cells with developing conidia. g Conidia. h Germinating conidium. i Front and reverse view of
colonies on PDA. Scale bars: b =200 um, c-h =10 um.

Class Leotiomycetes O.E. Erikss. & Winka

Helotiales Nannf.

Notes — In 1932, Nannfeldt established the order Helotiales, which stands as the largest order
within the Leotiomycetes, encompassing approximately 5,300 species distributed across 480 genera
within 36 families (Wang & Nai 2004, Suija et al. 2020, Holien & Suija 2021, Koukol & Macia-
Vicente 2022, Wijayawardene et al. 2022, Baral et al. 2023, Iliushin & Kirtsideli 2023, Itagaki &
Hosoya 2023, Jamali 2024). Helotiales species constitute a nutritionally diverse group,
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encompassing saprophytes, endophytes, pathogens, mycorrhizal fungi, fungicolous organisms, and
lichenicolous fungi (Suija et al. 2014, Tanney & Seifert 2020, Haelewaters et al. 2021).

Drepanopezizaceae Baral

Notes — Drepanopezizaceae was proposed by Batista & Maia (1960) without a valid basis for
its definition, rendering the proposal invalid, and was validated by Johnston et al. (2019) based on
multi-locus phylogeny. Drepanopezizaceae species exhibit phylogenetic similarities to
Ploettnerulaceae, but they can be distinguished by stromatic structures, conidiomata acervular,
conidiogenesis holoblastic, and conidia large (Johnston et al. 2019). Drepanopezizaceae members
frequently act as parasites on the leaves and fruits of various dicotyledonous plants, resulting in the
occurrence of spot diseases (Blechert & Debener 2005, Busby et al. 2013, Andersen et al. 2018,
Wohner & Emeriewen 2019). Drepanopezizaceae comprises nine recorded genera: Blumeriella,
Diplocarpon, Drepanopeziza, Felisbertia, Leptotrochila, Pseudopeziza, Spilopodia, Spilopodiella,
and Thedgonia (Johnston et al. 2019).

Drepanopeziza (Kleb.) Jaap.

Notes — Drepanopeziza is a compact and widespread genus within the Dermateaceae family,
belonging to Leotiales. Noteworthy for its homogeneity, this genus exhibits a cosmopolitan
distribution. Significant attention has been devoted to studying Drepanopeziza species, particularly
those pathogenic to poplars (Rimpau et al. 1962, Gremmen et al. 1965). The taxonomic landscape
of Drepanopeziza has seen debates and considerations, particularly regarding the synonyms of D.
brunnea. Before 2017, this species was commonly classified within the genus Marssonina.
However, it differs morphologically from the type species of Marssonina, M. potentillae. Rossman
(2017) identified it as belonging to the genus Drepanopeziza (Rossman et al. 2017).

18. Drepanopeziza brunnea (Ellis & Everh.) Rossman & W.C. Allen, Mycotaxon 132(4): 952
(2017) Fig. 36

MycoBank number: MB229926; Facesoffungi number: FoF16131

Associated with leaf spots on leaves of Populus % beijingensis W. Y. Hsu. Sexual morph:
Not observed. Asexual morph: Coelomycetous. Conidiomata 117-125 x 7-18 pym (x = 122 x 12
um, n = 20), acervulus, immersed, brown to black, solitary, conical, uniloculate, glabrous,
comprising 3—4 layers of thick-walled, brown cells of textura angularis, becoming thin-walled and
hyaline towards the inner region. Conidiophores reduced to conidiogenous cells, arising from the
inner cells of the conidiomata. Conidiogenous cells 4-7 x 2—4 pm (x = 5.3 x 2.9 uym, n = 30),
hyaline, ampulliform or cylindrical, annellidic, separate, smooth. Conidia 12—18 x 6—8 pum (x = 16
x 7 um, n = 50), solitary, oblong to ovoid, hyaline, 1-septate, slightly constricted at septa, straight
to slightly curved, thin-walled, smooth.

Culture characteristics — Colonies on PDA attaining 20-25 mm diameter in 60 days, dense,
subcircular, crenated, dark brown in the center, greyish white towards the margins, aerial mycelium
infrequent, raised, reverse brown to dull brown.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°5127.55"E 30°42'19.5"N, 533 m, isol. from leaves of
Populus x beijingensis, 3 Nov. 2020, C.L. Yang, YCL202011007 (SICAU 23-0142), culture
SICAUCC 23-0106)

GenBank numbers — SICAUCC 23-0106 = ITS: PP769691, LSU: PP719623

Notes — This new isolate shares a close relationship with Drepanopeziza brunnea, with 96%
MLBS and 0.97 BYPP support (Fig. 37). Moreover, sequence comparisons unequivocally establish
their conspecific status, revealing a similarity of 99.0% (492/494, 0 gap) to D. brunnea
(RHY8445A) in the ITS region (Stanosz et al. 2021). Morphologically, the isolate closely relates D.
brunnea, showcasing 1-septate conidia and a 2-guttulate upper cell (Magnus et al. 1906), aligning
with the detailed characterization provided by Magnus et al. (1906). Consequently, we formally
introduce this isolate as D. brunnea.
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Figure 35 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, SSU, rpb2, and tefl-a sequences in Phaeosphaeria species. The alignment
contained 4,578 characters (ITS: 1-659, LSU: 660-1,583, SSU: 1,584-2,613, rpb2: 2,614-3,683,
tefl-a: 3,684-4,578) including gaps. The tree is rooted to Neodacampia ulmea (CBS 149452).
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 -15,786.068312 is presented. The matrix had 1,262 distinct alignment
patterns, with 44.27% of undetermined characters or gaps. Estimated base frequencies were as
follows: A = 0.245871, C = 0.236103, G = 0.264386, T = 0.253640; substitution rates AC =
1.125843, AG = 3.138535, AT = 1.926060, CG = 0.670887, CT = 7.055341, GT = 1.000000. The
gamma distribution shape parameter a = 0.107741 and the tree length = 0.817782. Bootstrap
support values (MLBS) equal or exceeding 60%, and Bayesian posterior probabilities (BYPP)
equal or exceeding 0.95 have been indicated above the nodes. The ex-type strains are in bold, and
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the new isolates are in red. The bar, set at 0.02, represents the estimated number of nucleotide
substitution sites per branch.
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Figure 36 — Drepanopeziza brunnea (SICAU 23-0142). a, b Appearance of conidiomata on the
leaf. ¢ Cross-section of conidioma. d, e Conidiogenous cells with developing conidia. f Conidia. g
Germinating conidium. h Front and reverse view of colonies on PDA. Scale bars: a = 150 um, b =
200 pm, ¢ =20 um, d =20 pm, e-g = 10 pm.
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Figure 37 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS and LSU sequence dataset representing the species of Ceratobasidiaceae,
Drepanopezizaceae, Helotiales, and Ploettnerulaceae. The analysis included 28 taxa and utilizes
Thedgonia ligustrina (CBS 148.59 and CBS 547.71) as the root. Single-gene analyses resulted in
similar tree topologies between the ML and BY methods, ensuring a reliable basis for clade
stability comparisons. The alignment contained 1,832 characters (ITS = 1-840, LSU = 841-1,832).
The highest-scoring RAXML tree, with a final likelihood value of -7,323.242552, is presented
alongside a matrix containing 545 distinct alignment patterns, of which 40.74% are undetermined
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characters or gaps. Estimated base frequencies were as follows: A = 0.233341, C = 0.257702, G =
0.287466, T = 0.221490, with substitution rates AC = 1.487423, AG = 1.913083, AT = 0.438057,
CG =1.308041, CT = 4.928679, GT = 1.00000. Bootstrap support values (MLBS, left) > 60, and
Bayesian posterior probabilities (BYPP, right) > 0.90, are indicated at the nodes. Ex-type strains are
marked in bold, and the new isolates are red. The scale bar (Bar = 0.06) represents the estimated
number of nucleotide substitution sites per branch.

Erysiphaceae Tul. & C. Tul.

Notes — Erysiphaceae, with Erysiphe as the type genus, was established by Tulasne (1861).
Erysiphaceae species are pivotal pathogens, causing powdery mildew on around 10,000
angiosperm species, including crops, fruits, forests, and ornamentals, affecting approximately 4.5%
of angiosperm species recorded worldwide (Bolay et al. 2021, Darsaraei et al. 2021, Yamaguchi et
al. 2021, Bradshaw et al. 2022, Gregorio-Cipriano & Gonzalez 2022, Kusch et al. 2023). This
family encompasses a substantial group within the Helotiales order, comprising approximately
1,000 species distributed across 21 genera (Wijayawardene et al. 2022, Worobiec et al. 2023), and
all documented species within it are obligate biotrophic of plants (Takamatsu 2013).

Blumeria Golovin ex Speer

Notes — Blumeria, typified by B. graminis, was initially proposed by Golovin and later
retained as the valid genus name with a teleomorph-based typification, based on verification by
various researchers, replacing Oidium (Blumer 1933, Golovin 1958, Braun 2013, Turland et al.
2018). This genus has documented eight species, including B. americana, B. avenae, B. bromi-
cathartici, B. bulbigera, B. dactylidis, B. graminicola, B. graminis, and B. hordei, demonstrating a
remarkably diverse host range and specialization (Liu et al. 2021). Blumeria species have a global
distribution and can induce powdery mildew on a wide range of hosts within the Poaceae family
(Amano 1986, Braun & Cook 2012, Adhikari 2017, Liu et al. 2021).

19. Blumeria graminis (DC.) Speer, Sydowia 27(1-6): 2 (1975) [1973-1974] Fig. 38

MycoBank number: MB309596; Facesoffungi number: FoF15881

Associated with powdery mildew on leaves of Poa annua L. Sexual morph: Not observed.
Asexual morph: Hyphomycetous. Mycelium 3—7 pm width, amphigenous, hyaline, in patches or
effuse, persistent, septate, thin-walled, smooth. Hyphal appressoria solitary, indistinct to nipple-
shaped. Conidiophores 60—150 pm long, arising from upper surface of hyphae, erect, straight or
medium curved. Foot cells 14-35 x 57 pm (x = 23.5 x 6.1 pm, n = 20), cylindrical, straight or
slightly curved, base usually distinctly swollen, 10-14 pum width, followed by 3—-5(-6) cells, most
followed by equally long cells, basal septum at junction with hyphal mother cells or somewhat
elevated, 5—8 um. Conidia 22.5-43 x 10-21 pum (x = 29.8 x 16.2 um, n = 50), catenescent, ellipsoid
or limoniform, hyaline, thin-walled, smooth, base truncate or subtruncate, germ tubes subterminal,
perihilar, short to moderately long, cylindrical to clavate with swollen apex.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°51'34.47"E 30°42'34.67"N, 488 m, on leaves of Poa
annua, 10 Apr. 2020, C.L. Yang, YCL202004001 (SICAU 23-0127).

GenBank numbers — SICAU 23-0127 = ITS: PP736363

Notes — The current analysis unequivocally demonstrates that our collection forms a well-
supported clade with Blumeria graminis taxa (100% MLBS / 1.00 BYPP) (Fig. 39).
Morphologically, the specimen SICAU 23-0127 exhibits identical features to those described for B.
graminis in the work of Liu et al. (2021). Therefore, both genetically and morphologically, this
species SICAU 23-0127 aligns consistently with B. graminis. Blumeria graminis is a significant
pathogenic agent known for its capacity to inflict substantial damage to a wide range of plants,
including economically important forests, ornamental varieties, and various crops (Inuma et al.
2007, Liu et al. 2021, Sotiropoulos et al. 2022).
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Figure 38 — Blumeria graminis (SICAU 23-0127). a Symptoms on the leaves. b Conidiogenesis
arising from upper surface of leaf. ¢, d Hyphal appressoria with developing conidiophores. e
Conidiophores with developing conidia. f Conidia. g Conidia with germ tube in sterilized water
after 12 h. Scale bars: b =200 um, c—g =20 um.

Class Sordariomycetes O.E. Erikss. & Winka

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

Notes — Amphisphaeriales, initially established by Hawksworth & Eriksson (1986) with
Amphisphaeria as the type genus, was later regarded as synonymous with Xylariales, then it can be
differentiated from Xylariales through both morphological and molecular evidence (Senanayake et
al. 2015, Samarakoon et al. 2016, Hongsanan et al. 2017, Daranagama et al. 2018).
Amphisphaeriales diverged about ~181 Mya, with a crown age of around ~141 Mya (Hyde et al.
2020b, Samarakoon et al. 2021a, Chen et al. 2023a). Currently, Amphisphaeriales encompasses 16
families, 90 genera, and roughly 1,300 documented species (Samarakoon et al. 2021b, Jiang et al.
2022a, Liu et al. 2022a, Peng et al. 2022).

Sporocadaceae Corda

Notes — Sporocadaceae was introduced by Corda (1842) with Sporodocadus as the type
genus. Sporocadaceae species play significant roles as pathogens affecting trunks, branches, twigs,
leaves, and fruits of a wide range of horticultural plants, as well as serving as saprobes and
endophytes on diverse substrates, including interactions with humans and animals (Tanaka et al.
2011, Hyde KD et al. 2020, Samarakoon et al. 2021b, Kanetis et al. 2022). This family is typically
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characterized by coelomycetous fungi with conidia-bearing appendages, encompassing 35 genera
and about 600 species (Jiang et al. 2023a, Sun et al. 2023).
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Figure 39 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS sequence dataset for Erysiphaceae, encompassing 16 genera within this family,
along with two outgroup taxa (Drepanopeziza triandrae CBS 409.64 and D. castagnei CBS
152.66). A total of 37 taxa were included in this analysis, with a character set of 1,679 characters
post-alignment. The best-scoring RAXML tree with a final likelihood value of -11,013.855966 is
presented. The matrix had 786 distinct alignment patterns, with 50.38% of undetermined characters
or gaps. Estimated base frequencies were as follows: A =0.238621, C = 0.243870, G =0.284897, T
= 0.232612; substitution rates AC = 1.035998, AG = 1.865820, AT = 1.329795, CG = 0.698137,
CT =4.031649, GT = 1.000000. Bootstrap support values (MLBS) equal or greater than 50%, and
Bayesian posterior probabilities (BYPP) greater than 0.90 are marked at the nodes. The type
specimens are in bold, and the new collection of this study is in red. The scale bar of 0.06 indicates
the estimated nucleotide substitutions per site per branch.

Neopestalotiopsis Maharachch., K.D. Hyde & Crous
Notes — Neopestalotiopsis was initially introduced by Maharachchikumbura et al. (2014),
distinguished by characteristics such as the color of conidia, conidiophores, and sequence data, and
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it was separated from the genera Pestalotiopsis and Pseudopestalotiopsis. Neopestalotiopsis species
are frequently found as pathogens, capable of inducing various plant diseases, including leaf spots,
wilting, root rot, fruit rot, fruit scab, canker, blight, and dieback in a wide array of horticultural
plants (Ayoubi & Soleimani 2016, Maharachchikumbura et al. 2016a, Solarte et al. 2017, Jiang et
al. 2018, Rodriguez-Galvez et al. 2020, Baggio et al. 2021, Daengsuwan et al. 2021, Diogo et al.
2021, Prasannath et al. 2021), and some species as saprobes and endophytes (Kumar et al. 2019,
Senanayake et al. 2020).

20. Neopestalotiopsis concentrica C. Peng & C.M. Tian, Persoonia 49: 227 (2022) Fig. 40

MycoBank number: MB843813; Facesoffungi number: FoF15917

Associated with leaf blight on leaves of Photinia serratifolia (Desf.) Kalkman. Sexual morph:
Not observed. Asexual morph: Coelomycetous. Conidiomata 160—-175 x 80—100 um (x = 168% 88
um, n = 20), acervulus, immersed, dark greenish brown to black, solitary, scattered, uni-loculate,
globose to oblate, glabrous. Conidiophores indistinct. Conidiogenous cells 7-8 x 4-5 um (x = 7.3 x
4.3 um, n = 30), hyaline, ampulliform or subcylindrical, annellidic, separate, smooth-walled.
Conidia 19-28 x 9.5-13 pum (x =25 x 11 pm, n = 50), ellipsoidal, subcylindrical, 4-septate, slightly
constricted at septa, straight or slightly curved; three median cells 610 x 3—6 pm (x = 8.2 x 4.7
um, n = 50), doliiform, brown or olivaceous, homochromatic, with septa darker than the rest of the
cell; apical cell hyaline, cylindrical to subcylindrical, with 2-3 tubular appendages; apical
appendages 24-30 um (x = 27 pm, n = 50), arising from the apical crest, unbranched, filiform;
obconical basal cell hyaline, thin-walled; basal appendage single, tubular, thin-walled,
unbranched, centric. Conidiogenesis formed on PDA. Conidiophores 10-27 x 1-2 ym (x =17 x 1.4
um, n = 20), branched or unbranched, hyaline, thin-walled. Conidia smaller than those on substrate,
12-16 x 3—4 pm (x = 14 x 3.7 um, n = 50).

Culture characteristics — Colonies on PDA attaining 50-60 mm diameter in 5 days, cottony to
fluffy, with clustered black fruiting bodies and filiform and fluffy margin, white from above and
reverse.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°5129.16"E 30°42'18.97"N, 529 m, isol. from leaves of
Photinia serratifolia, 20 Oct. 2020, S.Y. Liu, LSY202010003 (SICAU 23-0125), living culture
(SICAUCC 23-0119). ibid. LSY202010003-2 (SICAU 23-0159), living culture SICAUCC 23-
0124.

GenBank numbers — SICAUCC 23-0119 = ITS: PP702559, LSU: PP702585, SSU:
PP702575, tefl-a: PP712872, tub2: PP712880. SICAUCC 23-0124 = ITS: PP702560, LSU:
PP702586, SSU: PP702576, tef1-a: PP712873, tub2: PP712881

Notes — Our two collections were phylogenetically related to the ex-type of Neopestalotiopsis
concentrica on Rosaceae (Peng et al. 2022) (Fig. 41). In addition, there are 97.81% (447/457, 6
gaps), 99.55% (449/451, 0 gap), and 99.80% (523/524, 0 gap) similarities between our collection
(SICAUCC 23-0119) and N. concentrica (CFCC 55162) in the tefl-a, tub2, and ITS regions,
respectively. Morphologically, compared with the ex-type culture CFCC 55162 (14-19 x 4.5-6
um), conidia of our collection SICAUCC 23-0119 on the host plant were longer and wider (19-28
% 9.5-13 pum), while the conidia on PDA were similar in size (12-16 % 3-4.5 pum). Thus, we
introduce N. concentrica as a new host record.

21. Neopestalotiopsis dimorphospora P. Razaghi, F. Liu & L. Cai, Stud. Mycol. 109: 155 (2024)
Fig. 42

MycoBank number: MB852730; Facesoffungi number: FoF15918
Associated with leaf spots on leaves of Eriobotrya japonica (Thunb.) Lindl., spots subcircular
to circular, or irregular shape, pale brown, with a dark brown to black border. Sexual morph: Not
observed. Asexual morph: Coelomycetous. In planta: Conidiomata 95-200 x 75-140 um (x = 142
x 117 um, n = 10), flat stromatic, initially immersed, erumpent through the epidermis at maturity,
subcircular to circular or irregular at longitudinal view, brown, glabrous. Conidiophores reduced to
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conidiogenous cells, forming from the basal mother cells of stromata. Conidiogenous cells 3.5—6 x
4-5 ym (x = 4.3 x 44 um, n = 20), hyaline, doliiform or lageniform, thin-walled, smooth,
proliferating percurrently with one locus, collarette. Conidia 19-26 x 8-12.5 uym (x = 23.1 x 9.7
um, n = 50), ellipsoid or fusiform, straight or slightly curved, simple, relatively wide at the base, 4-
septate; basel cells 2.5—-6 um (x = 4 um, n = 50) long, conic to obconic with a truncate base, hyaline
to pale brown, thin-walled, smooth; median cells 3-cells, each 3—7 pm (x = 5 um, n = 50) long, 4.5—
6 um (x = 5.3 um, n = 50) long, 3.5-6 um (x = 5.1 um, n = 50) long, doliiform, brown to dark
brown, septa and periclinal walls darker than rest of the cell, usually first cell paler than other cells,
with a distinctly thickened-septum between second and third cell, versicolored, sometimes wall
rugose; apical cells 2—7 pm (x = 3.9 um, n = 50) long, hyaline, rarely pale brown, conic with
truncate base; apical appendages 5.5-21 pm (x = 13.2 um, n = 50) long, short, (1-)2-3(-4),
tubular, inserted at different loci but in a crest at the apex of the apical cell, unbranched, flexuous;
basal appendages 0-2.5 ym (x = 1.4 pm, n = 10) long, usually indistinct or lacked, single, tubular,
unbranched, centric. In vitro: Conidiogenesis on PDA. Conidiomata subglobose or irregular, dark
brown to black, semi-immersed on media. Conidiophores indistinct, often reduced to
conidiogenous cells. Conidiogenous cells 8-24 x 2-5 pm (x = 15.4 x 3.5 pm, n = 20), discrete or
integrated, cylindrical or subcylindrical, straight or curved, flexuous laterally, hyaline to pale
brown, thin-walled, smooth. Conidia 19.5-34 x 5-7 pym (x = 26.8 X 5.9 um, n = 50), fusiform,
ellipsoid, straight or curved, occasionally flexuous, 4-septate, rarely 3-septate; basel cells 3.5-6 pm
(x =5.1 um, n = 50) long, conic to obconic with a truncate base, pale brown, thin-walled, smooth;
median cells mainly 3-cells, each 5-7 pm (x = 6 um, n = 50) long, 3—6 pum (x = 4.9 um, n = 50)
long, 4-6.5 pm (x = 5.4 pum, n = 50) long, doliiform, brown to dark brown, concoloured, sometimes
first cell paler than other cells, septa and periclinal walls darker than rest of the cell, with a
distinctly thickened-septum between second and third cell, sometimes wall rugose; apical cells 4-8
um (x = 5.5 um, n = 50) long, hyaline to pale brown, conic or subcylindrical; apical appendages
4.5-35 pm (x = 16.9 um, n = 50) long, (1-)2—4(-5 or —6), tubular, mainly arising from the apical
crest, unbranched, straight or flexuous; basal appendages 1-11 pm (x = 6.2 pm, n = 50) long,
single, tubular, unbranched, centric.

Culture characteristics — Colonies on PDA attaining 55-65 mm diameter in 1 week, fast-
growing, filamentous to circular, with filiform margin, medium dense, aerial mycelium flat or
raised, fluffy, white, reverse white to pale yellow, dark brown to black conidial masses formed in
the late.

Material examined — China, Sichuan Province, Leshan City, Mabian County, 103°22'12"E
28°39'36"N, 3625 m, isol. from leaves of Eriobotrya japonica, 24 Oct. 2020, Jianlin Jizuo & C.L.
Yang, JZJL202008002 (SICAU 23-0143), living culture (SICAUCC 23-0118). ibid.
J7J1.202008002-2 (SICAU 23-0160), living culture SICAUCC 23-0123.

GenBank numbers — SICAUCC 23-0118 = ITS: OK560486, LSU: OK560488, SSU:
PP972334, tefl-a: OL310175, tub2: PP712878, rpb2: PP712863. SICAUCC 23-0123 = ITS:
PP702558, LSU: PP702584, SSU: PP702574, tefl1-o: PP712871, tub2: PP712879, rpb2: PP712864

Notes — In the phylogenetic analyses, our collections (SICAUCC 23-0118, SICAUCC 23-
0123) clustered together with two strains of Neopestalotiopsis dimorphospora (Fig. 41), and have
few sequence differences with the type strain (5 bp in b2, 1 bp in tefl-a and 0 bp in ITS).
However, based on our observation, N. dimorphospora shows intraspecific variation in
morphological features. For instance, our collection differs from the ex-type culture CGMCC
3.23497 in the number of basal appendages (1 vs. 0-2), and thinner conidia (5—7 pm vs. 6.5-9 pum).
Moreover, wide varieties in length of apical appendages (4.5-35 um vs. 13.5-28 pum) and basal
appendages (1-11 pum vs. 3-7.5 um), and the absence of B-conidia are observed in our collections
(Razaghi et al. 2024).
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Figure 40 — Neopestalotiopsis concentrica (SICAU 23-0125). a Symptoms on the leaf. b
Appearance of conidiomata. ¢ Cross-section of conidioma. d, e Conidiogenous cells with
developing conidia. f Conidia. g Germinating conidium. h Front and reverse view of colonies on
PDA. i, j Conidiogenous cells with developing conidia on PDA. k Conidia on PDA. Scale bars: b =
200 pm, ¢ =20 um, d—g =10 pm, i-k = 10 pm.

Pestalotiopsis Steyaert

Notes — Pestalotiopsis, typified by P. guepinii, was introduced by Steyaert (1949) to
encompass pestalotioid taxa characterized by 5-celled conidia (Wijayawardene et al. 2017, 2018).
Pestalotiopsis  was reclassified into two additional genera, Neopestalotiopsis and
Pseudopestalotiopsis, owing to observed morphological and molecular disparities, distinguishing
itself primarily in terms of conidiogenous cells and the coloration of their median conidial cells
from species within the two Pestalotiopsis-like genera (Maharachchikumbura et al. 2014). To date,
Pestalotiopsis includes about 110 species, with the majority of these taxa having been documented
as causative agents of diseases affecting trunks, branches, twigs, leaves, and flowers across diverse
host plants and environments (de Jesus et al. 2022, Hlaiem et al. 2022, Jiang et al. 2022b, Nozawa
et al. 2022, Wijayawardene et al. 2022, Prasannath et al. 2023, Zhang et al. 2023a).
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Figure 41 — Continued.
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Figure 41 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, fefl-a, and fub2 sequences in Neopestalotiopsis species. The alignment contained
2,627characters (ITS: 1-650, tefl-a: 651-1,767, tub2: 1,768-2,627) including gaps. The tree is
rooted to Pestalotiopsis diversiseta (MFLUCC 12-0287) and P. colombiensis (CBS 118553).
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 -15,109.307964 is presented. The matrix had 1,174 distinct alignment
patterns, with 31.07% of undetermined characters or gaps. Estimated base frequencies were as
follows: A = 0.237232, C = 0.274396, G = 0.219005, T = 0.269366; substitution rates AC =
1.106087, AG = 3.077629, AT = 1.209776, CG = 0.822114, CT = 4.233879, GT = 1.000000. The
gamma distribution shape parameter o = 0.373452 and the tree length = 1.488603. Bootstrap
support values (MLBS) equal or exceeding 50%, and Bayesian posterior probabilities (BYPP)
equal or exceeding 0.95 have been indicated above the nodes. The ex-type strains are in bold, and
the new isolates are in red. The bar, set at 0.03, represents the estimated number of nucleotide
substitution sites per branch.
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Figure 42 — Neopestalotiopsis dimorphospora (SICAU 23-0143). a Symptoms on the leaf. b
Appearance of conidiomata. ¢ Cross-section of conidioma. d Conidiogenous cells with developing
conidia. e Conidia. f Germinating conidia. g Front and reverse view of colonies on PDA. h
Conidiomata formed on PDA. i, j Conidiogenous cells produced on PDA. k Conidia produced on
PDA. Scale bars: b= 1000 pm, ¢ = 50 pm, d—f, i-k = 10 pm, h = 250 pum.

22. Pestalotiopsis oryzae Maharachch., K.D. Hyde & Crous, Stud. Mycol. 79: 172 (2014)  Fig. 43

MycoBank number: MB809746; Facesoffungi number: FoF15923

Associated with leaf blight on leaves of Fatsia japonica (Thunb.) Decne. et Planch. Sexual
morph: Not observed. Asexual morph: Coelomycetous. Conidiomata 80-338 x 80-295 um (n = 30),
circular to elliptical, arranged irregularly, subepidermal, disrupting outer epidermal cell wall of
host. Conidiophores inconspicuous. Conidiogenous cells 4—16 x 2—7 pum (x = 8.5 x 3.8 um, n = 35),
integrated, various, cylindrical or sub-cylindrical, oval or obovate, subrotund, hyaline, smooth-
walled. Conidia 21-31 X 6-8 um (x = 27.4 x 6.8 um, n = 40), fusoid to oval, straight, or slightly
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curved, 4-septate; basal cell 3.5-8.2 ym (x = 6.0 um, n = 40) long, cylindrical, obconic with a
truncate base, hyaline, thin-walled; three median cells 13-20 pm (x = 17 pm, n = 40) long,
doliiform or trapezoid, concolourous or the top two median cells darker than the third cell, pale
brown to brown; apical cell 2.5-5 um (x = 4.0 um, n = 40) long, hyaline, sub-cylindrical or conical
with a truncate or acute base, thin walled; with 1-4 tubular apical appendages, arising from apex or
laterally from apical cell, unbranched, or branched at one appendage, 5-19 um (x = 10.9 pm, n =
40) long; 1 basal appendage, when present, tubular, unbranched, centric, (1-)2—6(—13) pum (x = 3.8
um, n = 40) long; mean conidium length/width ratio = 3.9:1.

Culture characteristics — Germinated conidia on PDA at 25-28°C for 12 h. Colonies on PDA
reaching 7.0 cm diameter after 5 days, medium sparse, irregular, hairy edge, white, flocculent to
fluffy, aerial mycelium sparse in the middle, well developed at the margin, yellow in reverse, in the
later stages of colony development, black conidiomata are formed, with a tendency to be more
clustered, less dispersed, and semi-buried or buried.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°51'32.11"E 30°42'26.67"N, 538 m, isol. from leaves of
Fatsia japonica, 1 Jan. 2020, X.L. Xu, XXL202001001 (SICAU 23-0147), living culture
(SICAUCC 23-0096). ibid. XXL202001001-2 (SICAU 23-0161), living culture SICAUCC 23-
0139.

GenBank numbers — SICAUCC 23-0096 = ITS: PP736384, tefl-a: PP779585, tub2:
PP782076, LSU: PP732714. SICAUCC 23-0139 = ITS: PP736385, tefl-a: PP779586, tub2:
PP782077, LSU: PP732740

Notes — Multi-gene phylogenetic analysis indicated that our new collections (SICAUCC 23-
0096 and SICAUCC 23-0139) formed a distinct clade sister to the clade of Pestalotiopsis kenyana,
P. oryzae, P. rhodomyrtus, and P. trachycarpicola with 90% MLBS / 1.00 BYPP support (Fig. 44),
and can be identified as P. oryzae. Pestalotiopsis oryzae was introduced by Maharachchikumbura
et al. (2014) from seeds of Oryza sativa. The morphological characteristics of our collections fit
well with P. oryzae in having dark brown to black conidial masses, straight, or slightly curved, 4-
septate, fusoid conidia with 1 tubular basal appendage. To further confirm this identification,
single-gene comparisons of the ITS, LSU, fub2, and tefl-a regions were conducted between
SICAUCC 23-0096 and CBS 353.69. The results showed high sequence similarity, with 100%
identity in ITS, LSU, and fub2 regions, and 98.1% (361/368, 0 gap) in fefl-a. Thus, we identified
our new collections as P. oryzae.

Diaporthales Nannf.

Notes — Diaporthales was initially introduced by Nannfeldt (1932) to accommodate
diaporthoid taxa under the circumstances. Diaporthales is a diverse order within the class
Sordariomycetes, comprising pathogens, saprophytes, and endophytes inhabiting a wide range of
substrates, including many economically and ecologically significant tree species (Rossman et al.
2007, Walker et al. 2012, Senanayake et al. 2017, 2018, Jiang et al. 2023b). Most Diaporthales
species are known for their distinct features, including solitary or clustered, immersed to erumpent,
orange, brown or black perithecial ascomata in various colors, short or long necks, often located
within stromatic tissues or substrates, a hamathecium that may lack paraphyses, unitunicate asci
with a prominent refractive ring, and diverse ascospores in terms of shape, size, and color (Barr
1978, Samuels & Blackwell 2001, Castlebury et al. 2002, Rossman et al. 2007). The asexual
morphs of Diaporthales usually exhibit coelomycetous traits, forming acervuli, pycnidial, or
synnematal conidiomata with or without a well-developed stroma. At the same time, conidiogenesis
is predominantly phialidic, and conidia are typically unicellular or 1-septate (Rossman et al. 2007).
The Diaporthales order, with a stem age of approximately 154 Mya, currently comprises 32
families, 196 genera, and around 2,020 species (Huang et al. 2022, Liu et al. 2022b, Monkai et al.
2022, Wijayawardene et al. 2022, Chen et al. 2023a, Jiang et al. 2023b, Species Fungorum 2024).
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Figure 43 — Pestalotiopsis oryzae (SICAU 23-0147). a Appearance of conidiomata on the leaf. b
Cross-section of conidioma. ¢, d Conidiogenous cells with developing conidia. e Germinating
conidium. f Front view of colony on PDA. g, h Black conidiomata formed on PDA. 1
Conidiogenous cells. j—m Conidia. Scale bars: a, g = 1000 um, b = 50 pm, c—e, j—m = 10 pm, h =
500 pm, 1 =20 pm.

Cytospora Ehrenb.

Notes — Cytospora, typified by C. chrysosperma, was introduced by Ehrenberg (1818). This
genus is defined by its solitary ascostromata that can be either immersed or erumpent, featuring
valsoid or diatrypelloid arrangements within an ectostromatic disc, as well as ellipsoid to clavate
asci with a refractive, J- apical ring, and ellipsoid to allantoid, aseptate, hyaline ascospores, while
its coelomycetous asexual morph is characterized by single or labyrinthine, loculate stromata,
filamentous conidiophores, enteroblastic, phialidic conidiogenous cells, and allantoid, aseptate,
hyaline conidia (Maharachchikumbura et al. 2016b, Fan et al. 2020, Manawasinghe et al. 2022,
Wijesinghe et al. 2023). Cytospora species are widely distributed worldwide and are typically
recognized as saprophytes, endophytes, and phytopathogens that can affect a broad range of plants,
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including monocotyledons, dicotyledons, and gymnosperms (Senanayake et al. 2018, Fan et al.
2020, Hanifeh et al. 2022). Some Cytospora species usually are important pathogens causing
cankers or dieback on economically important trees or garden plants, which sometimes induce
destructive losses (Wang et al. 2015, Lawrence et al. 2017).
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Figure 44 — Continued.
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Figure 44 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, tefl-a, tub2, and LSU sequences data, representing the species in Pestalotiopsis.
The phylogenetic analysis included one hundred and sixty-two strains comprising 3,466 characters
(ITS: 1-563, tefl-a: 564—-1,630, tub2: 1,631-2,555, LSU: 2,556-3,466) after alignment. The tree is
rooted to Neopestalotiopsis acrostichi (MFLUCC 17-1754 and MFLUCC 17-1755). 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 -21,074.965683 is presented. The matrix had 1,296 distinct alignment patterns,
with 43.96% of undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.241606, C = 0.282168, G = 0.227579, T = 0.248647; substitution rates AC = 1.324422, AG =
3.306836, AT = 1.309613, CG = 1.158816, CT = 5.326941, GT = 1.000000. Bootstrap support
values for maximum likelihood (MLBS) > 60% and Bayesian posterior probabilities (BYPP) > 0.90
are indicated at the nodes, respectively. The ex-type strains are in bold, and the new isolate is in
red. Bar = 0.03 represents the estimated number of nucleotide substitutions of site per branch.

X 10011

Cytosporaceae Fr.

Notes — Cytosporaceae was initially proposed by Fries (1825), later regarded as a synonym
under Valsaceae in 1861, and ultimately reinstated as a family name by Rossman et al. (2015). This
family comprises pathogens and saprobes, with the majority of its species acting as plant pathogens
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responsible for cankers, diebacks, and decline syndromes in various wood-gymnosperms,
angiosperms, and occasionally grasses (Lawrence et al. 2018, Senanayake et al. 2018, Pan et al.
2022, Dominguez et al. 2023). The family includes six recognized genera, totalling about 360
species, namely Cryptascoma, Cytospora, Pachytrype, Paravalsa, Waydora, and Xenotypa
(Wijayawardene et al. 2022, Ilyukhin et al. 2023, Lin et al. 2023, Species Fungorum 2024).

23. Cytospora chrysosperma (Pers.) Fr., Syst. mycol. (Lundae) 2(2): 542 (1823) Fig. 45

=Valsa sordida Nitschke, Pyrenomyc. Germ. 2: 203 (1870)

MycoBank number: MB179190; Facesoffungi number: FoF15882

Associated with canker on branches and twigs of Salix sp. Sexual morph: Not observed.
Asexual morph: Coelomycetous. Conidiomata immersed, erumpent through the surface of bark,
solitary, flat to discoid, circular, with multi-locules. Conceptacle black. Ectostromatic disc 750—
1050 x 750-1200 pm (x = 868 x 995 um, n = 20), pale to dull brown, conspicuous, subcircular to
circular, with one ostiole per disc. Ostiole 60-160 um diameter, in the center of the disc,
conspicuous, dark grey to black. Peridium comprising a few to several layers of cells of textura
angularis, with pale brown to dark brown. Locules numerous, arranged randomly with common
walls. Conidiophores borne along the locules, hyaline, branched at the base. Conidiogenous cells
5-15 x 0.5-2.5 pm (x = 10.9 x 1.9 um, n = 50), blastic, enteroblastic, phialidic, hyaline, smooth-
walled, mainly cylindrical, shorter in diameter towards the apex, hyphae-like intertwined in locule,
usually longer than conidiogenous cells. Conidia 4.5-6 x 0.5-2 pm (x = 5.3 x 1.2 um, n = 50),
hyaline, allantoid, eguttulate, smooth, aseptate, thin-walled.

Culture characteristics: Germinated conidia formed in sterilized water after 12 h, and the
germinating tube grows from one section of the spore. Colonies on PDA attaining 55-65 mm
diameter in 1 week, producing dense mycelium, flat, circular, greyish white to white, lacking aerial
mycelium, reverse pale yellow.

Material examined — China, Sichuan Province, Aba Prefecture, Jiuzhaigou County, Zhangzha
Town, 103°42'43.24"E 33°6'55.68"N, 3110 m, isol. from branches and twigs of Salix sp., 31 Jul.
2020, C.L. Yang, YCL202007002 (SICAU 23-0136), culture (SICAUCC 23-0110).

GenBank numbers — SICAUCC 23-0110 = ITS: PP736366, LSU: PP732706, act: PP782107,
rpb2: PP782080, tub2: PP782064, tefl-a: PP779571

Notes — Cytospora chrysosperma, being the designated type species of Cytospora, exhibits a
global distribution encompassing a diverse array of hosts (Adams et al. 2006, Fan et al. 2014,
2015a, b). In the phylogenetic analyses, our novel isolate (SICAUCC 20-0000) forms a robust
cluster with C. chrysosperma, supported by 100% MLBS / 1.00 BYPP (Fig. 46). Morphologically,
the new collection closely resembles C. chrysosperma, exhibiting features such as immersed, flat to
discoid conidiomata with large multiple locules, a subcircular to circular disc with a prominent
ostiole, and allantoid, eguttulate, aseptate conidia, as described by Fan et al. (2014). Therefore, we
identify the new isolate as C. chrysosperma.

24. Cytospora predappioensis Q.J. Shang, Norphanph., Camporesi & K.D. Hyde, Mycosphere 9:
376 (2018) Fig. 47

MycoBank number: MB554083; Facesoffungi number: FoF03936

Associated with canker on stems of Ficus elastica Roxb. ex Hornem., symptoms initially
appeared as dry and shriveled on the diseased tissues, moderately raised lesions with usually a mass
of conidia overflow. Sexual morph: Not observed. Asexual morph: Coelomycetous. Conidiomata
610-830 x 300490 um (x = 693 x 421 pm, n = 10), pycnidial, immersed in epidermis, erumpent
the surface of epidermis when mature, solitary, scattered, or gathered, discoid to conical, with
multi-locules. Conceptacle conspicuous. Ectostromatic disc 750-2150 x 480-970 um (x = 1152 x
790 pum, n = 10), brown, subelliptic to elliptic, disc dark brown. Ostiole 60—240 pm (x = 165 um, n
= 10) diameter, conspicuous, circular, dark brown. Locules numerous, irregular distribution,
subdivided by invaginations with common walls. Conidiophores hyaline, unbranched or branched
at base. Conidiogenous cells 9-16 x 1.5-3 pm (x = 12 x 2.3 pum, n = 40), enteroblastic,
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monophialidic, subcylindrical to cylindrical, straight or flexuous, hyaline. Conidia 4.5-8 x 1.5-2
um (x = 6.2 x 1.9 pm, n = 60), hyaline, eguttulate, aseptate, smooth-walled, allantoid.

Culture characteristics — Germinated conidia formed in sterilized water after 3 h, and the
germinating tube grows from one section of the spore.

Material examined — China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang
Village, 104°4922.02"E 29°46'22.16"N, 321 m, isol. from stems of Ficus elastica, 4 Apr. 2021,
C.L. Yang, YCL202104001 (SICAU 23-0128). ibid. YCL202104001-2 (SICAU 23-0168).

GenBank numbers — SICAU 23-0128 = ITS: PP736380, LSU: PP732712, act: PP782113,
rpb2: PP782084, tub2: PP782072, tefl-a: PP779581. SICAU 23-0168 = ITS: PP736381, LSU:
PP732713, act: PP782114, rpb2: PP782085, tub2: PP782073, tefl-a: PP779582

Notes — The newly obtained isolates (SICAU 23-0128 and SICAU 23-0168) form a sister
branch with Cytospora ceratospermopsis, C. ceratosperma and C. predappioensis in the
phylogenetic analyses with a robust statistical support (99% MLBS / 1.00 BYPP) (Fig. 46), and can
be identified as C. predappioensis. To confirm this identification, the single gene comparison of
ITS, LSU, and rpb2 gene regions was carried out between our strains and C. predappioensis
(MFLUCC 18-1202), the result revealed only few nucleotide differences, and there are no base pair
differences of the ITS and LSU nucleotides between our strains and C. predappioensis (MFLUCC
17-2458), which confirmed that the new collections are C. predappioensis (Hyde et al. 2018). In
addition, our new collections are morphologically identical to C. predappioensis (MFLUCC 18-
1202) (Shang et al. 2020). We, therefore, identify our isolate as C. predappioensis, which is the
first report on Ficus elastica.
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Figure 45 — Cytospora chrysosperma (SICAU 23-0136). a Symptoms on the branches. b, ¢
Appearance of conidiomata. d-f Cross-section of conidiomata. g—h Conidiophores. i—k
Conidiogenous cells with developing conidia. 1 Conidia. m Germinating conidia in sterilized water
after 12 h. n Front view of colony on PDA. o Reverse view of colony on PDA. Scale bars: c—¢ =
500 pm, £=20 um, g, h =10 pm, i-m =5 pm.
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Figure 46 — Continued.
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Figure 46 — Continued.
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Figure 46 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, act, rpb2, tefl-a, and tub2 sequences, representing the species within the
Cytospora genus. The phylogenetic analysis included 238 strains, which comprised 6,193
characters (ITS: 1-790, LSU: 791-1,876, act: 1,877-2,656, rpb2: 2,657-3,845, tefl-a: 3,846—
5,021, tub2: 5,022-6,193) after alignment. The tree is rooted to Diaporthe chensiensis (CFCC
52567) and D vaccinii (CBS 160.32). 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 — 66,071.604115 is presented. The
matrix had 3,056 distinct alignment patterns, with 65.65% of undetermined characters or gaps.
Estimated base frequencies were as follows: A = 0.244597, C = 0.276519, G = 0.252652, T =
0.226232; substitution rates AC = 1.503706, AG = 3.701088, AT = 1.623222, CG = 1.063282, CT
= 6.867630, GT = 1.000000. Bootstrap support values (MLBS) equal to or exceeding 60%, and
Bayesian posterior probabilities (BYPP) equal to or exceeding 0.90 have been indicated above the
nodes. The ex-type strains are in bold, and the new isolate is in red. Bar = 0.06 estimated number of
nucleotide substitutions per site per branch.
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25. Cytospora sichuanense X.Y. Li & C.L. Yang, sp. nov. Fig. 48

MycoBank number: MB900657; Facesoffungi number: FoF15920

Etymology — Refers to the province, where the species collected.

Holotype — SICAU 23-0137

Associated with canker on branches and twigs of Salix sp. Sexual morph: Ascostromata
1200-1500 x 500—700 pm (x = 1340 x 600 um, n = 10), semi-immersed in host tissue, scattered,
distinctly erumpent, lenticular, mostly with 1-8 locules, ostiolate with periphysis. Conceptacle
absent. Ectostromatic disc 950—-1710 x 550—1050 pum (x = 1260 % 779 um, n = 30), white, usually
surrounded by tightly ostiolar necks, ellipsoid, occasionally circular. Ostioles 45-85 pum (x = 63.3
um, n = 30) diameter, numerous, at the same level as the disc or slightly below, concentrated, dark
brown to black, arranged randomly in a disc. Locules 350-500 x 200-270 pm (x = 446 x 235 um, n
= 10), dark brown, arranged tightly, subspherical to spherical. Peridium 8.5-16 um (x = 12.4 um, n
= 20) thickness, comprising several layers of cells of textura angularis, with inner most layer
hyaline to pale brown, outer layer brown to dark brown. Hamathecium comprising long cylindrical,
septate, distinctly constricted at septa, rarely branched, shorter in diameter towards the apex,
hyaline, anastomosed, paraphyses. Asci 45.5-58 % 813 pum (x = 51.5 x 10.1 pm, n = 30),
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unitunicate, 8-spored, clavate, with J-, apical ring, short pedicellate or sessile. Ascospores 16-22 %
2.5-4 pm (x = 18.5 x 3.2 um, n = 50), bi to tri-seriate, elongate-allantoid, thin-walled, hyaline,
eguttulate, aseptate. Asexual morph: Not observed.

Culture characteristics — Germinated ascospores in sterilized water within 12 h at 25°C, germ
tubes produced from both upper and lower cells. Colonies on PDA attaining 50—70 mm diameter in
1 week, flat circular, rough margin, fimbriate, hyaline to yellowish brown, with few aerial
mycelium, reverse the same as obverse.

Material examined — China, Sichuan Province, Aba Prefecture, Jiuzhaigou County, Zhangzha
Town, 103°42'43.24"E 33°6'55.68"N, 3110 m, isol. From branches and twigs of Salix sp., 31 Jul.
2020, C.L. Yang, YCL202007003 (SICAU 23-0137, holotype), ex-type culture (SICAUCC 23-
0098). ibid. YCL202007003-2 (SICAU 23-0162), living culture SICAUCC 23-0133.

GenBank numbers — SICAUCC 23-0098 = ITS: PP736378, LSU: PP732710, act: PP782111,
rpb2: PP782082, tub2: PP782070, tef1-a: PP779579. SICAUCC 23-0133 = ITS: PP736379, LSU:
PP732711, act: PP782112, rpb2: PP782083, tub2: PP782071, tefl-a: PP779580

Notes — In the phylogenetic analysis, Cytospora sichuanense was assigned as a novel taxon
within the Cytospora genus, showing its closest affinity to Cyfospora gigaspora and Cytospora
mali-sylvestris with moderate statistical support (75% MLBS / 090 BYPP) (Fig. 46).
Morphologically, C. sichuanense is distinguished from C. mali-sylvestris by having bigger
ascostromata (1200—1500 x 500-700 pm vs. 550-600 x 400—430 um) with more locules (1-8 vs.
1-2) and bigger ascospores (1622 x 2.5-4 um vs. 7-12.5 x 1.8-2.5 um) (Hyde et al. 2017).
However, comparing the morphological characteristics of our strain with those of C. gigaspora is
not feasible, as the latter is only known by its asexual morph (Fan et al. 2015a). In addition,
pairwise nucleotide comparisons revealed that C. sichuanense (SICAUCC 23-0098) shares 89.8%
similarity (220/245 bp, 8 gaps) in act, 95.7% (484/506 bp, 4 gaps) in ITS, 95.2% (692/727 bp, 0
gap) in rpb2, 83.2% (243/292 bp, 6 gaps) in tefl-a, and 90.8% (366/403 bp, 1 gap) in fub2 with C.
gigaspora (CFCC 89634, holotype). Furthermore, it shows 88.5% similarity (193/218 bp, 6 gaps)
in act, 96.3% (554/575 bp, 5 gaps) in ITS, and 96.1% (711/740 bp, 0 gap) in rpb2 with C. mali-
sylvestris (MFLUCC 16-0638, holotype). Based on morphology and phylogenetic evidence, we
introduce C. sichuanense as a new species.

Diaporthaceae Hohn. Ex Wehm.

Notes — Diaporthaceae was initially established by Von Hohnel (1917), and later, Wehmeyer
(1926) revised this family. Subsequently, several researchers made a series of further revisions to
the family (Kobayashi 1970, Barr 1978, 1991). Diaporthaceae species exhibit morphological
diversity, with solitary or clustered ascomata, variable stromatic development, generally with
hyaline ascospores, and diverse asexual characters (Senanayake et al. 2018). Diaporthaceae
members are known to encompass saprobes, endophytes, zooopathogens, and phytopathogens.
They infect a wide variety of plant hosts, including many common species, leading to conditions
such as root rot, crown rot, fruit rot, dieback, canker, spot, blight, decay, and wilt (Lamprecht et al.
2011, Chen et al. 2014, Senanayake et al. 2018, Aiello et al. 2022). Diaporthaceae currently
comprises 16 genera and approximately 710 species (Monkai et al. 2022, Wijayawardene et al.
2022, Jia et al. 2023b, Wan et al. 2023, Zhu et al. 2023).

Diaporthe Nitschke

Notes — Diaporthe was formally established by Nitschke (1867) with D. eres as the type
species. Diaporthe species are characterized by stromata that often have blackened areas on the
substrate, ellipsoid to fusiform ascospores, and enclosed unilocular pycnidia that contain spermatia,
stylospores, and conidia (Nitschke 1867). However, this genus exhibits morphological
heterogeneity due to variations in its hosts, habitats, and environments (Gao et al. 2017,
Senanayake et al. 2017). Diaporthe members can be found worldwide and occupy various
ecological niches, serving as saprobes, endophytes, and pathogens on a wide range of plant species
(Gomes et al. 2013, Udayanga et al. 2014, Bhunjun et al. 2022). Many species in this genus have
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the potential to cause diseases in economically important forest trees, crops and ornamental plants,
typically manifesting as a wide range of symptoms, including cankers, diebacks, spots, blights,
melanoses, rots, and gummosis (Dissanayake et al. 2017a,b, Norphanphoun et al. 2022).

g el |l s

Figure 47 — Cytospora predappioensis (SICAU 23-0128). A Symptoms on the stem. b Appearance
of conidioma. C, d Cross-section of conidiomata. E, f Conidiogenous cells with developing conidia.
G Conidia. K Germinating conidia in sterilized water after 3 h. Scale bars: ¢, d =200 um, e, f =10
um, g, h =35 pum.

26. Diaporthe eres Nitschke, Pyrenomyc. Germ. 2: 245 (1870) Fig. 49

MycoBank number: MB172054; Facesoffungi number: FoF02182

Associated with canker on stems of Ficus elastica Roxb. Ex Hornem., symptoms appeared as
dry and shrivelled on the diseased tissues with a little conidia overflow. Sexual morph: Not
observed. Asexual morph: Coelomycetous. Conidiomata 820—1050 x 330-540 um (x = 950 x 443
um, n = 10), pycnidial, initially immersed, erumpent at maturity, discoid to conical, or irregular,
pale brown to brown, solitary, scattered, or gathered, with yellowish white conidial mass extruding
from ostiole, usually unilocular. Conceptacle conspicuous. Conidiomatal wall parenchymatous
consisting of multi-layers of pale brown to brown, thick-walled cells of textura angularis or textura
globulosa. Conidiophores hyaline, smooth, straight to sinuous, branched, or unbranched at base.
Conidiogenous cells 14.5-26 x 1.5-3 ym (x = 20.7 x 2.1 um, n = 20) for producing alpha-conidia,
10-18 X 1-3 um (x = 13.9 x 2.1 um, n = 20) for producing beta-conidia, enteroblastic,
monophialidic, terminal, cylindrical, slightly tapering towards the apex. Alpha-conidia 6-10(-12) x
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2.5-4 pym (x = 8.4 x 3.1 um, n = 60), hyaline, aseptate, smooth, ovate to ellipsoidal, base sub-
truncate, guttulate. Beta-conidia 21.5-40 x 1.5-2.5 pm (x = 30.6 X 1.9 um, n = 50), hyaline,
aseptate, filiform, hamate.

Figure 48 — Cytospora sichuanense (holotype, SICAU 23-0137). A Symptoms on the branch. B
Appearance of ascostromata. C, d Cross-section of ascostromata. E Section of ostiole. F Peridium.
G Paraphyses. H-1 Asci. J-k Ascospores. L Germinating ascospores in sterilized water after 12 h.
m Front view of colony on PDA. N Reverse view of colony on PDA. Scale bars: b—d = 500 um, e =
50 um, g =20 pum, f, h-1=10 pm.
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Culture characteristics — Germinated alpha-conidia formed after 12 hrs, and the germinating
tube grows from any part of the spore. Colonies on PDA initially produced white dense aerial
hyphae closed to the surface of the medium, then forming dusty grey and off-white colonies, which
subsequently exhibited light yellow conidial mass randomly distributed in each area of the medium.

Material examined — China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang
Village, 104°4922.02"E 29°46'22.16"N, 321 m, isol. From stems of Ficus elastica, 4 Apr. 2021,
C.L. Yang, YCL202104002 (SICAU 23-0118), culture (SICAUCC 23-0108); ibid. YCL202104003
(SICAU 23-0119), culture (SICAUCC 23-0109). China, Sichuan Province, Yibin City, Junlian
County, 104°33'23.89"E 27°55'20.16"N, 1337 m, isol. From branches of Phellodendron chinense

C. K. Schneid., 1 May 2024, X.Y. Li, LXY202405020 (SICAU 24-0263), culture (SICAUCC 24-
0214).

GenBank numbers — SICAUCC 23-0108 = ITS: PP736369, fefl-a: PP779574, tub2:
PP782067, cal: PP836770, his3: PP782127; SICAUCC 23-0109 = ITS: PP736370, tefl-a:
PP779575, tub2: PP782068, cal: PP836771, his3: PP782128; SICAUCC 24-0214 = ITS:
PV123955, tefl1-o: PV133304, tub2: PV133305, his3: PV133303

Notes — Diaporthe eres serves as the type species of the genus Diaporthe, embodying its
defining characteristics. A variety of hosts and distributions were reported to have been affected by
the species (Dissanayake et al. 2017a, b, Guo et al. 2020, Chaisiri et al. 2021, Du et al. 2021,
Hongsanan et al. 2023). In the multi-gene phylogenetic analysis, our three newly isolated strains,
SICAUCC 23-0108, SICAUCC 23-0109 and SICAUCC 24-0214, were nested within Section Eres,
constituting a distinctive clade closely related to the D. eres clade with robust support (99% MLBS
/' 1.00 BYPP) (Fig. 50), maintaining consistency with the morphological characteristics described in
the type description (Udayanga et al. 2014, Dissanayake et al. 2024). A nucleotide comparison
encompassing the ITS, tefl-a, tub2, cal, and his3 genes between SICAUCC 23-0108 and D. eres
(AR5193) showed similarity values of 96.29% (519/539 bp, 4 gaps), 99.32% (292/294 bp, 0 gap),
98.04% (499/509 bp, 0 gap), 99.70% (335/336 bp, 0 gap), and 98.38% (426/433 bp, 0 gap),
respectively. Based on the morphological characteristics and molecular evidence, the newly
collected specimens are belonging to the species D. eres.

27. Diaporthe erythrinae X.Y. Li & C.L. Yang, sp. nov. Fig. 51

MycoBank number: MB900658; Facesoffungi number: FoF15922

Etymology — Refers to the host genus Erythrina, where the species collected.

Holotype — SICAU 23-0138

Associated with twig blight on twigs of Erythrina crista-galli Linn. Sexual morph: Not
observed. Asexual morph: Coelomycetous. Conidiomata 123—176 x 63—148 um (x = 150 x 92 um,
n = 20), pycnidial, semi-immersed, grey to black, gregarious, conical, globose to oblate,
uniloculate, ostiolate, glabrous. Conidiomatal wall 7-18 pm width, comprising 4-5 layers of thick-
walled, dark brown cells of textura angularis, becoming thin-walled and hyaline towards the inner
region. Conidiophores 13-22 x 1-2.5 ym (x = 17 x 2 ym, n = 30), hyaline, cylindrical, smooth,
unbranched, septate. Conidiogenous cells 5-8 x 1.5-2.5 um (x = 6.2 x 1.9 um, n = 30), holoblastic,
hyaline, smooth, ampulliform or cylindrical, smooth. Alpha-conidia 6.5-9 < 1-3 pm (x = 7.7 x 2.5
um, n = 50), fusiform, hyaline, aseptate, apex obtuse to subobtuse. Beta-conidia 16-20 x 0.5-1.5
pm (x = 18 x 1 um, n = 50), filiform, hyaline, aseptate, curved, tapering towards both ends.

Culture characteristics — Germinated alpha-conidia formed after 12 h, and the germinating
tube grows from one side of the spore. Colonies on PDA attaining 40—50 mm diameter in 5 days,
medium sparse, irregular, hairy edge, white, flocculent to fluffy, aerial mycelium sparse in the
middle, well developed at the margin, reverse white.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University, 103°51'26.72"E 30°42'27.13"N, 552 m, isol. From twigs of
Erythrina crista-galli, 28 Oct. 2020, C.L. Yang, YCL202010001 (SICAU 23-0138, holotype), ex-
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type culture (SICAUCC 23-0094). ibid. YCL202010001-2 (SICAU 23-0163), living culture
SICAUCC 23-0129.

GenBank numbers — SICAUCC 23-0094 = ITS: PP736382, fefl-a: PP779583, tub2:
PP782074, his3: PP782129, cal: PP836772. SICAUCC 23-0129 = ITS: PP736383, tefl-o:
PP779584, tub2: PP782075, his3: PP782130, cal: PP836773

Notes — In the phylogenetic analyses of combined ITS, fub2, his3, cal, and tefl-a sequence
data, our new species Diaporthe erythrinae grouped within the section Betulicola (97% MLBS /
1.00 BYPP) (Fig. 50), while also being closely related to D. foliicola in this section (Dissanayake et
al. 2024). However, conidiomata of D. erythrinae are smaller than those of D. foliicola (123—-176 %
63—148 pum vs. 299 to 727 pum), and both its conidiogenous cells and beta-conidia are shorter than
those of D. foliicola (5-8 x 1.5-2.5 pum vs. 9.3-16.3 x 1.6-3.1 pm, 16-20 X 0.5-1.5 um vs. 22.7—
39.5 x 1.0-1.6 um) (Wan et al. 2023). Furthermore, a comparison of the ITS, tef1-a, tub2, cal, and
his3 gene regions between SICAUCC 23-0094 and CFCC 55351 revealed sequence similarity
values of 99.82% (551/552 bp, 0 gaps), 97.73% (345/353 bp, 3 gaps), 99.60% (502/504 bp, 0 gap),
98.99% (488/493 bp, 1 gap), and 99.75% (407/408 bp, 0 gap), respectively. Therefore, based on its
morphological characteristics, phylogenetic analysis, nucleotide polymorphism comparison and
pairwise homoplasy index (P-value = 1.0) test results (Fig. 52), D. erythrinae is described here as a
new species and placed in the section Betulicola.

Figure 49 — Diaporthe eres (SICAU 23-0118). A Symptoms on the stem. b Appearance of
conidiomata. C, d Cross-section of conidiomata. E, g Conidiogenous cells with developing beta-
conidia. F Conidiogenous cells with developing alpha-conidia. H Beta-conidia. I Alpha-conidia. J
Germinating alpha-conidia. K Front view of colony on PDA. L Reverse view of colony on PDA.
Scale bars: ¢ = 200 um, d = 100 pm, e—j = 10 um.

1945



O
®
0
=
(®)
=
w
®
(=
=
al
2
v

Figure 50 — Continued.
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OUTGROUP

Figure 50 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, tefl-a, tub2, cal, and his3 sequences dataset representing the species of Diaporthe.
One hundred and fifty strains were included in the combined analyses, which comprised 3,936
characters (ITS: 1-670, tefl-a: 671-1500, tub2: 1,501-2,517, cal: 2,518-3,345, his3: 3,346-3,936)
after alignment. The tree is rooted to Diaporthella corylina CBS 121124. 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 -30,141.607826 is presented. The matrix had 2,154 distinct alignment patterns, with
46.99% of undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.214750, C = 0.329039, G = 0.237606, T = 0.218605; substitution rates AC = 1.044256, AG =
2.963705, AT = 1.092268, CG = 0.910357, CT = 4.275344, GT = 1.000000. Bootstrap support
values (MLBS) equal to or exceeding 60% and Bayesian posterior probabilities (BYPP) equal to 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
substitutions per site per branch.
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Figure 51 — Diaporthe erythrinae (holotype, SICAU 23-0138). a Symptoms on the twigs. b, ¢
Appearance of conidiomata. d Cross-section of conidioma. ¢ Conidiomatal wall. f Conidiogenous
cells with developing alpha-conidia. g Conidia. h Germinating alpha-conidium. 1 Front and reverse
view of colonies on PDA. Scale bars: b =360 pm, ¢ =240 um, d = 50 pm, e =20 pm, f~h = 10 um.

Diaporthe erythrinae
SICAUCC 23-0129

Diaporthe erythrinae
SICAUCC 23-0094"

Diaporthe foliicola
CFCC 55349

Diaporthe foliicola
0.001 ) .. CFCC 553517
— Diaporthe foliicola
(Pw=10) CFCC 55350

Figure 52 — The splits graph from the pairwise homoplasy index (PHI) test generated from the
concatenated gene set of ITS, tefl1-a, tub2, cal, and his3 sequence data of closely related species of
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Diaporthe erythrinae using both LogDet transformation and splits decomposition. PHI test results
®w < 0.05 indicate that there is significant recombination within the dataset. The ex-type strains are
denoted by “T” and the new isolates of this study are in red.

28. Diaporthe middletonii R.G. Shivas, L. Morin, S.M. Thomps. & Y.P. Tan, Persoonia 35: 45
(2015) Fig. 53

MycoBank number: MB808672; Facesoffungi number: FoF15883

Associated with shoot blight on branches of Bougainvillea sp. Sexual morph: Not observed.
Asexual morph: Coelomycetous. Conidiomata 65-130 x 47—-100 um (x = 98 x 77 pum, n = 20),
pycnidial, immersed to partly erumpent at maturity, brown to black, solitary, scattered, uni-loculate,
ellipsoid or fusiform, ostiolate, glabrous. Conidiomatal wall 5-12 pm width, comprising of thick-
walled, pale brown to brown cells of textura angularis, thickening at apical zone, 19—45 um thick.
Conidiophores reduced to conidiogenous cells, arising from the inner layer cells of the
conidiomata. Conidiogenous cells 7-16 x 2-4 pym (x = 10.5 x 2.6 um, n = 30), hyaline,
enteroblastic, monophialidic, integrated, cylindrical to subcylindrical, tapered to the apices, straight
or curved, with minute collarette, smooth-walled. 4lpha-conidia 6-10 x 2.5-4 uym (x = 8.2 x 3.2
um, n = 50), hyaline, fusiform, ellipsoid, subcylindrical, straight or slightly curved, aseptate,
usually with two guttulates, thin-walled, smooth. Beta-conidia formed in PDA after 10 days, 25-33
x 0.5-1.5 um (x =29.4 x 1.1 um, n = 30), flexuous, mostly J-shaped, hyaline, thin-walled, smooth.

Culture characteristics — Germinated alpha-conidia formed after 12 h. Colonies on PDA
attaining 60—70 mm diameter in 4 days, fast-growing, circular, fimbriat, white, filamentous aerial
mycelium superficially, reverse white.

Material examined — China, Sichuan Province, Chengdu City, Chongzhou City, Qimuhe
Wetland Park, 103°37'54.92"E 30°36'15.71"N, 488 m, isol. from branches of Bougainvillea sp., 26
Jun. 2020, C.L. Yang, YCL202006009 (SICAU 23-0120), culture (SICAUCC 23-0111).

GenBank numbers — SICAUCC 23-0111 = ITS: PP736367, tefl-a: PP779572, tub2:
PP782065, cal: PP836768, his3: PP782125

Notes — Diaporthe middletonii was initially documented in Australia, where it was found in
the dead stem of Rapistrum rugosum and the living stem of Chrysanthemoides monilifera sub sp.
rotundata. The morphological characteristics of our newly isolated strain, SICAUCC 23-0111,
closely match the holotype of D. middletonii (Thompson et al. 2015). In our multi-gene
phylogenetic analysis, SICAUCC 23-0111 clustered robustly with D. middletonii (BRIP 54884e,
holotype), supported by complete bootstrap values (100% MLBS / 1.00 BYPP) within the D.
leucospermi species complex (Fig. 50) (Dissanayake et al. 2024). The BLASTn searches of our
strain (SICAUCC 23-0111) revealed sequence similarities of 100%, 99.71%, and 99.60% to D.
middletonii (BRIP 54884e, holotype) in the ITS, fefl-a, and fub2 regions, respectively.
Consequently, we identify the new collection as D. middletonii, marking its first documented
occurrence on Bougainvillea sp.

29. Diaporthe sojae Lehman, Ann. Mo. bot. Gdn 10: 128 (1923) Fig. 54

MycoBank number: MB278338; Facesoffungi number: FoF06582

Associated with canker on leaves of Phalaenopsis aphrodite Rchb. F. Sexual morph: Not
observed. Asexual morph: Coelomycetous. Conidiomata 300-378 um (x = 344 pum, n = 10)
diameter, immersed, pycnidial, conical, solitary, dark brown or black, multi-locules. Conidiophores
812 x 24 pym (x = 9.4 x 2.8 um, n = 20), subcylindrical to cylindrical, hyaline, smooth, 1-3-
celled. Conidiogenous cells phialidic, cylindrical, tapering towards the apex. Alpha-conidia 7-8.5
x2-3 um (x = 8 x 2.4 um, n = 50) unicellular, ovoid, hyaline. Beta-conidia 16-23 x1-2 ym (x =
19.2 x 1.8 um, n = 50), hyaline, aseptate, filiform, bent, eguttulate, wider at the center and thinner
towards the ends. Conidia and ascomycospores were observed on PDA medium. Sexual morph on
PDA: Ascomata 150-210 pm diameter (x = 176.4 um, n = 20), aggregated, immersed, globose to
subglobose, dark brown, papillate. Papillate 800-1260 x 75-110 pm (x = 959.0 x 91.2 pum),
conspicuous, long, unbranched seta, black, with pale yellow or brown apex. Asci 36-57 < 7-11 ym
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(x =41.9 x 8.4 um, n = 50), unitunicate, clavate, with refractive apical ring, 8-spored. Ascospores
9-12 x 3—4.5 um (x = 10.4 x 3.8 um, n = 50), randomly arranged, from tightly biseriate, hyaline,
smooth, spheroidicity, medianly septate, always constricted at the septum, normally 4-guttulate, 2
in each cell, and the 2 central guttules, closer to the septum, are the largest. Paraphyses 10—12.5 pm
(x = 11.9 um, n = 10) width, colorless and transparent, segmented, always constricted at the
septum. Asexual morph on PDA: Beta-conidia 15-30 x1-2 pym (x = 21.0x 1.8 um, n = 50), similar
to above beta-conidia described on substrate. Alpha-conidia not observed.

Culture characteristics — Colonies on PDA moderately fast-growing, attaining a diameter of
45 mm after 10 days at 25°C, aerial hypae often abundant, producing white mycelia with occasional
greenish-yellow surface areas turning light brown with age, darkly pigmented long-necked pycnidia
hairy (flask-shaped) were produced over the colony surface on PDA after about one month.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Gongping
Street, 103°51'14.06"E 30°42'35.25"N, 537 m, isol. from leaves of Phalaenopsis aphrodite, 6 Nov.
2020, C.L. Yang, YCL202011004 (SICAU 23-0139), culture (SICAUCC 23-0107).

GenBank numbers — SICAUCC 23-0107 = ITS: PP736368, tefi-a: PP779573, tub2:
PP782066, cal: PP836769, his3: PP782126

Notes — Diaporthe sojae has a wide host range and geographic distribution (Udayanga et al.
2015, Dissanayake et al. 2015, Norphanphoun et al. 2022). The sexual and asexual morphs of this
species are described by Lehman (1923) and Udayanga et al. (2015). In the phylogenetic analysis of
the concatenated alignment, our isolate (SICAUCC 23-0107) formed a cohesive cluster with D.
sojae, supported by a robust 100% MLBS / 1.00 BYPP within the section Sojae (Fig. 50)
(Dissanayake et al. 2024). Morphologically, the new collection exhibits characteristics closely
resembling with D. sojae. A comparison of the ITS, tefl-a, tub2, cal, and his3 gene regions
between SICAUCC 23-0107 and FAU635 revealed high sequence similarity, with similarity values
of 99.64% (548/550 bp, 1 gap), 98.22% (332/338 bp, 2 gaps), 100% (440/440 bp, 0 gap), 100%
(508/508 bp, 0 gap), and 99.79% (472/473 bp, 1 gap), respectively. Therefore, we identified our
new collection as D. sojae, which is the first report on Phalaenopsis aphrodite.
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Figure 53 — Diaporthe middletonii (SICAU 23-0120). a Symptoms on the branches. b Appearance
of conidiomata. ¢ Cross-section of conidioma. d Conidiomatal wall. e—f Conidiogenous cells with
developing alpha-conidia. g Alpha-conidia. h Beta-conidia. i Germinating alpha-conidia in
sterilized water after 12 h. j Front view of colony on PDA. k Reverse view of colony on PDA.
Scale bars: b =200 pum, c—d =20 pm, e—i =10 pum.
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Glomerellales Chadef. ex Réblova, W. Gams & Seifert
Notes — Glomerellales was first proposed by Chadefaud (1960), but was formally and validly
published by Réblova et al. (2011). Glomerellales species are recognized by their darkly pigmented
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ascomata, which can sometimes develop into sclerotia, multi-layered perithecial walls with
periphysate ostioles, tapering paraphyses in the hamathecium, unitunicate asci with 8-spored, thin-
walled ascospores featuring variable ascal apex thickness and lacking amyloid content, and
ascospores that may be hyaline or pigmented, aseptate or multiseptate, alongside asexual forms
displaying phialidic conidiogenesis (Réblova et al. 2011). Glomerellales comprises five families
with about 700 species (Maharachchikumbura et al. 2016b, Tibpromma et al. 2018, Kuo et al. 2022,
Wijayawardene et al. 2022, Species Fungorum 2024), which most species are associated with
pathogens that affect a wide variety of plant species (Giraldo & Crous 2019, Pecchia et al. 2019,
Talhinhas & Baroncelli 2021), and the stem age of Glomerellales dates back ~199 Mya
(Hongsanan et al. 2017, Chen et al. 2023a).

Figure 54 — Diaporthe sojae (SICAU 23-0139). a Symptoms on the leaf. b Appearance of
conidiomata. ¢ Cross-section of conidioma. d Conidiogenous cells with developing alpha-conidia. e
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Alpha-conidia. f Conidiogenous cells with developing beta-conidia. g Beta-conidia. h Front and
reverse view of colonies on PDA. i, j Papillate on PDA. k Ascoma. | Peridium. m Paraphyses. n-q
Immature and mature unitunicate ascospores in asci. r Ascospores. s Beta-conidia on PDA. Scale
bars: b= 1000 ym, ¢, k=50 ym, d, e, g, I, r, s, =5 um, f, m—q = 10 um, i = 500 pm, j = 100 pum.

Glomerellaceae Locq. ex Seifert & W. Gams

Notes — Glomerellaceae, exemplified by the genus Colletotrichum (= Glomerella), was
initially proposed by Locquin (1984), but later validated by Zhang et al. (2006), and its
phylogenetic position has been substantiated in a subsequent study by Maharachchikumbura et al.
(2016). This family is monotypic and is characterized by both a Colletotrichum asexual morph and
a Glomerella sexual morph (Réblova et al. 2011, Hyde et al. 2020c).

Colletotrichum Corda

Notes — Colletotrichum was introduced by Corda (1831) based on the species C. lineola.
Colletotrichum, the exclusive genus in the Glomerellaceae family, encompasses a broad array of
nutritional strategies and lifestyles, encompassing saprophytic, endophytic, and parasitic behaviors,
affecting a wide range of hosts, including plants, soils, air, animals, and even humans (Cannon et
al. 2012, Crouch et al. 2014, Ma et al. 2018, Viswanathan & Selvakumar 2020, Jayawardena et al.
2021a,b, Qiao et al. 2021, Talhinhas & Baroncelli 2021, Chen et al. 2022, Liu et al. 2022c¢, Tikami
et al. 2023). This genus is among the world’s top 10 crucial phytopathogen genera, with most
species causing plant diseases like blight, wilt, dieback, rot, anthracnose, and spot on various plant
parts, including seedling, stems, twigs, fruits, and leaves, in plants closely associated with humans
(Warren & Nicholson 1975, Lees & Hilton 2003, Cai et al. 2009, Cannon et al. 2012, Crouch et al.
2014, Riolo et al. 2021). Colletotrichum currently encompasses 16 species complexes: the C.
acutatum complex, C. agaves complex, C. bambusicola complex, C. boninense complex, C.
caudatum complex, C. dematium complex, C. destructivum complex, C. dracaenophilum complex,
C. gigasporum complex, C. gloeosporioides complex, C. graminicola complex, C. magnum
complex, C. orbiculare complex, C. orchidearum complex, C. spaethianum complex, and C.
truncatum complex, along with several additional singleton species (Bhunjun et al. 2021, Liu et al.
2022c). The estimated divergence times for these complexes span a range of 4.8 to 32.2 Mya
(Bhunjun et al. 2021, Chen et al. 2022). In this study, there are four complexes associated,
including C. boninense complex, C. gloeosporioides complex, C. magnum complex, and C.
orchidearum complex.

30. Colletotrichum camelliae Massee, Bulletin of Miscellaneous Informations of the Royal
Botanical Gardens Kew 1899: 91 (1899) Fig. 55

MycoBank number: MB176099; Facesoffungi number: FOF09388

Associated with anthracnose on leaves of Camellia sinensis (Linn.) O. Kuntze. Sexual morph:
Not observed. Asexual morph: Coelomycetous. Conidiomata gregarious, immersed, globose to
subglobose, dark brown to black. Conidiogenous cells 7.5-16 x 25 pm (x = 14 x 3.7 pm, n = 20),
cylindrical, straight, colorless, and smooth. Conidia 13—18 x 46 um (x = 16 x 5 um, n = 50),
cylindrical, straight or slightly curved, with both ends rounded, hyaline, smooth-walled.

Culture characteristics — Colonies on PDA fast-growing, reaching 8 cm in 5 days at 25°C,
under 12 h light/12 h dark, circular, with even margin, floccose, white at beginning, then greyish
white, reverse light olivatious.

Material examined — China, Sichuan Province, Liangshan Prefecture, Leibo County, Xilin
Village, 103°34'0.12"E 28°2929.90"N, 834 m, isol. from leaves of Camellia sinensis, 4 Jun. 2021,
Xiaoying A-Niu, ANXY?202106001 (SICAU 23-0110), culture (SICAUCC 23-0088).

GenBank numbers — SICAUCC 23-0088 = ITS: PP133651, gapdh: PP601242, tub2:
PP601246, act: PP601245, his3: PP601244, chs-1: PP601243

Notes — Colletotrichum camelliae was described by Massee (1989). The strain SICAUCC 23-
0088 clustered with the ex-type strain (CGMCC 3.14925) with 95% MLBS and 0.99 BYPP
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bootstrap support (Fig. 56). Nucleotide comparisons of ITS, gapdh, chs-1, his3, act, and tub2
(SICAUCC 23-0088) showed high homology with the sequences of C. camelliae (CGMCC
3.14925), similarities are 100% (514/515, 0 gap), 100% (253/253, 0 gap), 100% (273/273, 0 gap),
100% (363/363, 0 gap), 100% (245/245, 0 gap), and 100% (720/720, 0 gap), respectively.

Figure 55 — Colletotrichum camelliae (SICAU 23-0110). a, b Appearance of conidiomata on the
leaf. ¢, d Conidiogenous cell with developing conidia. e Conidia. f Germinating conidium. g Front
view of colony on PDA. h Reverse view of colony on PDA. Scale bars: b =500 um, c—f= 10 pm.

31. Colletotrichum cymbidiicola Damm et al., Stud. Mycol. 73: 19 (2012) Fig. 57

MycoBank number: MB560740; Facesoffungi number: FoF15258

Associated with brown spots on leaves of Cymbidium sichuanicum Z. J. Liu & S. C. Chen.
Sexual morph: See Damm et al. (2012). Asexual morph: Coelomycetous. Conidiomata 185-445 X
95-215 um (x = 284 x 150 um, n = 50), acervulus, blister-like, brown to dark brown, globose to
subglobose, or irregular shape, submerged, solitary, gregarious, conidiophores formed on a cushion
of pale brown to brown cells. Setae not observed. Conidiophores hyaline to pale brown, mostly
septate, branched, developed 1-3 conidiogenous cells at apex. Conidiogenous cells 10-26 x 3-7
um (x = 17.5 x 4.9 um, n = 20), hyaline to pale brown, smooth-walled, monophialidic, cylindrical
or sometimes conoid, opening 1-2 um diameter, collarette missing. Conidia 9-24 x 5.5-8 ym (x =
17.5 x 6.7 um, n = 50), hyaline, aseptate, smooth-walled, frequently cylindrical, sometimes
ellipsoid or allantoid, obtusely rounded apex, guttulate. Appressoria 9—13 x 7-10 pm (x = 10.7 X
7.9 um, n = 20), single, medium to dark brown, smooth-walled, navicular, elliptical, or irregular in
outline, with an undulate or entire margin.
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Culture characteristics — Colonies on PDA attaining 55—-65 mm diameter in 2 weeks, aerial
mycelia grey to pale brown in center, white towards the margins, reverse brown to dull brown.
Conidiomata and Chlamydospores not observed.

Material examined — China, Sichuan Province, Chengdu City, Qionglai City, Pingle Ancient
Town, Guandi Village, 103°19'18.38"E 30°21'11.26"N, 507 m, isol. from leaves of Cymbidium
sichuanicum, 9 Nov. 2020, C.L. Yang, YCL202011006 (SICAU 23-0110), culture (SICAUCC 23-
0091).

GenBank numbers — SICAUCC 23-0091 = ITS: PP133653, gapdh: PP965565, tub2:
PP965568, act: PP965567, his3: PP965566

Notes — The sexual and asexual morphs of Colletotrichum cymbidiicola were reported by
Damm et al. (2012). Morphologically, our observations were identical to the sexual descriptions
provided by Damm et al. (2012). The strain SICAUCC 23-0091 clustered with the C. cymbidiicola
complex (including ex-type strain IMI 347923) with 99% MLBS and 1.00 BYPP bootstrap support
(Fig. 58). Nucleotide comparisons of ITS, gapdh, his3, act, and tub2 (SICAUCC 23-0091) showed
high homology with the sequences of C. cymbidiicola (IMI 347923, ex-type), similarities are 100%
(554/554, 0 gap), 100% (247/247, 0 gap), 100% (389/389, 0 gap), 100% (275/275, 0 gap), and
100% (497/497, 0 gap), respectively.

32. Colletotrichum cymbidiumdis C.L. Yang & Q. Zeng, sp. nov. Fig. 59

MycoBank number: MB902328; FacesofFungi number: FoF16262

Etymology — Refers to the host genus Cymbidium.

Holotype — SICAU 23-0111

Associated with brown spots on leaves of Cymbidium hybrid (Hybrid orchid, C. faberi Rolfe
x C. hookerianum Rchb.f. x C. serratum Schltr.). Sexual morph: Not observed. Asexual morph:
Coelomycetous. Conidiomata 110-220 x 68—110 um (x = 144.6 x 91.6 um, n = 30), blister-like,
pale brown to dull brown, globose to ellipsoid, submerged, solitary, gregarious, conidiophores
formed on a cushion of hyaline to pale brown cells. Setae not observed. Conidiophores hyaline to
pale brown, septate, occasionally branched. Conidiogenous cells 10-35 x 2—-8 pm (x = 21.4 x 5.1
um, n = 30), hyaline or sometimes pale brown, smooth-walled, phialidic, cylindrical or
ampulliform, usually 1-septate. Conidia 11.5-24 x 4—6 pm (x = 18.8 x 5.1 um, n = 50), hyaline,
aseptate, smooth-walled, allantoid, cylindrical, ellipsoid or irregular shape, obtusely rounded apex,
guttulate. Appressoria 8-15 x 6.5-9.5 ym (x = 10.7 x 8.8 um, n = 20), formed from conidia
germination, single, pale brown to brown, aseptate, mostly globose to subglobose, rounded in
margin.

Culture characteristics — Colonies on PDA attaining 55-65 mm diameter in 1 week, aerial
mycelia white to pale brown, reverse brown to dull brown, pale yellow to white towards the
margins. Conidiomata, conidiophores and setae formed directly on hyphae. Setae 36—-110 X 1-5 pum
(x=79.1 X 3.9 um, n = 30), pale brown to dull brown, more or less light in color towards the apex,
smooth-walled, shorter in diameter towards the apex, cylindrical, straight or flexuous, base
sometimes inflated to conical, 1-5(—7)-septate. Conidiophores hyaline to pale brown, smooth-
walled, septate, branched. Conidiogenous cells 8—76(—106) x 3—6 um (x = 31.8 x 4.2 um, n = 50),
hyaline to pale brown, smooth-walled, cylindrical to clavate, or ampuliform, or irregular shape,
straight or flexuous, opening 0.5-2 um diameter, collarette 0.5-2 pm long. Conidia 12-20 x 3.5-6
um (x = 164 x 49 um n = 50), hyaline, smooth-walled, aseptate, mainly straight, allantoid,
cylindrical or ellipsoidal, rounded at both ends. Chlamydospores 9.5-26 x 3-8 um (x = 16.7 x 4.7
um, n = 30), sparse, subglobose to globose, or irregular shape, pale brown to brown, formed
between hyphae.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Kejin Road,
No. 355, 103°51'14.25"E 30°42'35.68"N, 516 m, isol. from leaves of Cymbidium hybrid, 6 Jul.
2020, C.L. Yang, YCL202007001 (SICAU 23-0111, holotype), ex-type culture (SICAUCC 23-
0089). ibid. YCL202007001-2 (SICAU 23-0164), living culture SICAUCC 23-0127.
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GenBank numbers — SICAUCC 23-0089 = ITS: PP133655, gapdh: PP965569, chs-1:
PP965570, his3: PP965571, act: PP965572, tub2: PP965573. SICAUCC 23-0127 = ITS:
PP732532, gapdh: PQO14232, chs-1: PP836774, his3: PP782131, act: PP782117, tub2: PP782078

Notes — In the multigene phylogenetic tree, our new species Colletotrichum cymbidiumdis
forms a lineage with sister to C. guangdongense (Fig. 60). Colletotrichum cymbidiumdis differs
from C. guangdongense (ZHKUCC 21-0105, holotype) in having shorter setac (36—110 pm, 2—4-
septate vs. 60—-136 um, 1-5(—7)-septate) and conidia of a different shape (12-20 X 3.5-6 pm,
allantoid, cylindrical, or ellipsoidal, as opposed to 7-12 x 5-10 um, cylindrical). The sequence
comparisons show 99.65% (562/564, 0 gap), 98.24% (223/227, 0 gap), 97.92% (283/289, 0 gap),
99.20% (371/374, 0 gap), 99.60% (252/253, 0 gap), and 99.37% (470/473, 0 gap) similarities in the
ITS, gapdh, chs-1, his3, act, and tub2, respectively, between C. cymbidiumdis and the type strain of
C. guangdongense (ZHKUCC 21-0105). The PHI test results indicate the absence of significant
recombination events between C. cymbidiumdis and C. guangdongense (Fig. 61), suggesting that
they are not conspecific. The morphological characteristics and molecular phylogenies support the
establishment of a new species.

33. Colletotrichum gloeosporioides (Penz.) Penz. & Sacc., Atti Inst. Veneto Sci. lett., ed Arti, Sér.
6 2(5): 670 (1884) Fig. 62

=Vermicularia gloeosporioides Penz., Michelia 2(no. 8): 450 (1882)

MycoBank number: MB158410; Facesoffungi number: FoF09424

Associated with anthracnose on stems and branches of Citrus reticulata Blanco (Orah
mandarin). Sexual morph: Not observed. Asexual morph: Coelomycetous. Conidiomata 173-352
um long x 129-306 um width x 56—128 pm high (x = 273 x 198 x 91 um, n = 30), gregarious,
immersed, subglobose, dark brown to black. Conidiogenous cells septated, branched, cylindrical,
straight, colorless, and smooth. Conidial5—18 x 5.5-6.5 uym (x = 17 x 6 um, n = 50), cylindrical,
straight, aseptate, rounded at both ends, hyaline, smooth-walled. Appressoria 811 x 67 pm (x =
9.4 x 6.7 um, n = 20), single, medium to dark brown, smooth-walled, navicular, irregular in outline,
with an undulate or entire margin.

Culture characteristics — Colonies on PDA fast-growing, reaching 6 cm in 5 days at 25°C,
under 12 h light/12 h dark, circular, with even margin, white towards the margins, reverse brown.
Conidiomata and Chlamydospores observed.

Material examined — China, Sichuan Province, Mianyang City, Zitong County, 105°9'59"E
31°37'49"N, 440 m, 20 Oct. 2021, isol. from stems and branches of Citrus reticulata, W.G. Cai,
CWG202110002 (SICAU 23-0109), culture (SICAUCC 23-0087).

GenBank numbers — SICAUCC 23-0087 = ITS: PP133650, gapdh: PP957828, chs-1:
PP957829, his3: PP957830, act: PP957831, tub2: PP957832

Notes — Colletotrichum gloeosporioides was first identified by Saccardo (1884). Our
collections are identical to the descriptions of C. gloeosporioides provided by Cannon et al. (2008).
Nucleotide comparisons of ITS, gapdh, chs-1, his3, act, and tub2 (SICAUCC 23-0087) showed
high homology with the sequences of C. gloeosporioides (IMI 356878, ex-type), similarities are
100% (573/573, 0 gap), 99.6% (265/266, 0 gap), 100% (291/291, 0 gap), 99.5% (379/381, 0 gap),
100% (281/281, 0 gap), and 100% (701/701, O gap), respectively.
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Figure 56 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, gapdh, chs-1, act, and tub2 sequence dataset, representing the species of C.
gloeosporioides species complex. One hundred and thirteen strains were included in the combined
analyses, which comprised 2,529 characters (ITS: 1-736, gapdh: 737-1,816, chs-1: 1,817-2,279,
act: 2,280-2,603, tub2: 2,604—4,419) after alignment. The best scoring RAXML tree with a final
likelihood value of -24,606.624592 is presented. The matrix had 1,816 distinct alignment patterns,
with 57.13% of undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.228634, C = 0.299726, G = 0.242512, T = 0.229128; substitution rates AC = 0.865135, AG =
2.436704, AT = 1.085508, CG = 0.863104, CT = 3.184305, GT = 1.000000. Bootstrap support
values for ML equal to or greater than 60%, and BYPP equal to or greater than 0.90 are indicated at
the nodes as MLBS / BYPP. Monilochaetes infuscans (CBS 869.96) was used as the outgroup taxa.
The ex-type strains are in bold, and the new isolates in this study are in red.

Figure 57 — Colletotrichum cymbidiicola (SICAU 23-0110). a Symptoms on the leaves. b, ¢
Appearance of conidiomata. d Cross-section of conidioma. e, f Conidiogenous cells with
developing conidia. g Conidia. h Germinating conidia with appressoria. i Front view of colony on
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PDA. j Reverse view of colony on PDA. Scale bars: b =2 mm, ¢ = 500 um, d = 50 um, e-h = 10

pm.
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Figure 58 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, gapdh, chs-1, his3, act, and tub2 sequence dataset, representing the species of C.
boninense species complex. Sixty-one strains were included in the combined analyses, which
comprised 2,801 characters (ITS: 1-656, gapdh: 657-979, chs-1: 980-1,283, his3: 1,284—1,708,
act: 1,709-2,015, tub2: 2,016-2,814) after alignment. The best scoring RAXML tree with a final
likelihood value of -13,822.918694 is presented. The matrix had 1,139 distinct alignment patterns,
with 25.95% of undetermined characters or gaps. Estimated base frequencies were as follows: A
=0.222730, C = 0.311908, G = 0.245630, T = 0.219732; substitution rates AC = 1.215377, AG =
2.751073, AT = 1.085617, CG = 0.891312, CT = 5.042882, GT = 1.000000. Bootstrap support
values for ML equal to or greater than 70%, and BYPP equal to or greater than 0.90 are indicated at
the nodes as MLBS / BYPP. Monilochaetes infuscans (CBS 869.96) was used as the outgroup taxa.
The ex-type strains are in bold, and the new isolates in this study are in red.

g > _ h - T el

Figure 59 — Colletotrichum cymbidiumdis (holotype, SICAU 23-0111). a Symptoms on the leaves.
b Appearance of conidiomata. ¢ Cross-section of conidioma. d—g Conidiogenous cells with
developing conidia. h Conidia. i Germinating conidia with appressoria. j Front view of colony on
PDA. k Reverse view of colony on PDA. Scale bars: b =300 um, ¢ =30 pum, d—f, h, 1=20 um, g =
10 pm.
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Figure 60 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, gapdh, chs-1, his3, act, and tub2 sequence dataset, representing the species of
Colletotrichum magnum species complex. Twenty-eight strains were included in the combined
analyses, which comprised 2,660 characters (ITS: 1-624, gapdh: 625-892, chs-1: 893—1,195, his3:
1,196- 1,610, act: 1,611-1,897, tub2: 1,898-2,660) after alignment. The best scoring RAXML tree
with a final likelihood value of -8,720.346189 is presented. The matrix had 764 distinct alignment
patterns, with 26.13% of undetermined characters or gaps. Estimated base frequencies were as
follows: A = 0.220661, C = 0.310130, G = 0.252490, T = 0.216719; substitution rates AC =
1.037350, AG = 2.116977, AT = 1.044432, CG = 1.022237, CT = 4.304523, GT = 1.000000.
Bootstrap support values for ML equal to or greater than 70%, and BYPP equal to or greater than

1960



0.90 are indicated at the nodes as MLBS / BYPP. Monilochaetes infuscans (CBS 869.96) was used
as the outgroup taxa. The ex-type strains are in bold, and the new isolates in this study are in red.

Colletotrichum guangdongense
ZHKUCC 22-0042

Colletotrichum guangdongense
ZHKUCC 21-0105"

Colletotrichum cymbidiumdis
SICAUCC 23-0127

0.001 » i s
—_— Colletotrichum cymbidiumdis

(®w=1.0) SICAUCC 23-0089'

Figure 61 — The splits graph from the pairwise homoplasy index (PHI) test generated from the
concatenated gene set of ITS, gapdh, chs-1, his3, act, and tub2 sequence data of closely related
species of Colletotrichum using both LogDet transformation and splits decomposition. PHI test
results (®w) < 0.05 indicate significant recombination within the dataset. The ex-type strains are
denoted by “T” and the new isolates of this study are in red.

Figure 62 — Colletotrichum gloeosporioides (SICAU 23-0109). a, b Appearance of conidiomata on
the stem. ¢ Cross-section of conidioma. d, e Conidiogenous cells with developing conidia. f
Conidia. g Germinating conidium with appressorium. h Front view of colony on PDA. i Reverse
view of colony on PDA. Scale bars: a=2 mm, b =500 pm, ¢ =50 pm, d—g =10 um.

34. Colletotrichum guangyuanense Y .X. Li & X.L. Fan, MycoKeys 108: 156 (2024) Fig. 63
MycoBank number: MB852126; Facesoffungi number: FoF16261
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Associated with brown spots on leaves of Michelia * alba DC. Sexual morph: Not observed.
Asexual morph: Coelomycetous. Conidiomata 106-277 x 100—181 um (x = 180 X 137 um, n = 50)
diameter, blister-like, brown to dark brown, globose to subglobose, or irregular shape, submerged,
solitary, gregarious. Conidiogenous cells 10—-18 X 3—6 um (x = 14 X 4 um, n = 20), hyaline to pale
brown, smooth-walled, cylindrical or sometimes conoid. Conidia 12.5-19 x 4.5-6 um (x = 15.6 x
5.8 um, n = 50), hyaline, aseptate, smooth-walled, frequently cylindrical, sometimes ellipsoid.
Appressoria 6-9 x 5-7 ym (x = 7.5 x 6.3 um, n = 20), single, medium to dark brown, smooth-
walled, elliptical, subcircular.

Culture characteristics — Colonies on PDA attaining 55-65 mm diameter in 2 weeks, aerial
mycelia developed, villiform, white, reverse incanus to white. Conidiomata and Chlamydospores
not observed. Aerial mycelia grey to pale brown in center, with brown concentric rings, reverse
brown in center, white towards the margins.

Material examined — China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang
Village, 104°49'31.33"E 29°46'12.28"N, 306 m, isol. from leaves of Michelia x alba, 23 Jan. 2023,
C.L. Yang, YCL202301002 (SICAU 23-0115), living culture (SICAUCC 23-0093). ibid.
YCL202301002-2 (SICAU 23-0165), living culture SICAUCC 23-0128.

GenBank numbers — SICAUCC 23-0093 = ITS: PP133656, gapdh: PP970516, chs-1:
PP970517, his3: PP970518, act: PP970519, tub2: PP970520. SICAUCC 23-0128 = ITS:
PP732533, gapdh: PQ040317, chs-1: PP836775, his3: PP782132, act: PP782118, tub2: PP782079.

Notes — Colletotrichum guangyuanense was identified by Li et al. (2024) from leaves of
Juglans regia L. Morphologically, our collections are identical to the descriptions of the type
specimen of C. guangyuanense (Li et al. 2024). In the combined ITS, gapdh, chs-1, act, and tub2
analyses (Fig. 56), our two strains clustered with ex-type strain (CFCC 59902) with high bootstrap
support (100% MLBS / 1.00 BYPP). Nucleotide comparisons of ITS, gapdh, his3, act, and tub2
(SICAUCC 23-0093) showed high homology with the sequences of C. guangyuanense (CFCC
59902, ex-type), similarities are 100% (511/511, 0 gap), 97.7% (259/265, 0 gap), 100% (289/289, 0
gap), 100% (255/255, 0 gap), and 99.8% (705/706, 0 gap), respectively. In this study, we report its
occurrence on Michelia x alba for the first time.

35. Colletotrichum plurivorum Damm, Alizadeh & Toy. Sato, Stud. Mycol. 92: 31 (2018) Fig. 64

=Colletotrichum sichuanensis G.S. Gong & F.L. Liu, Scientific Reports 6(no. 32761): 6
(2016).

MycoBank number: MB824228; Facesoffungi number: FoF10691

Associated with leaf blight on leaves of Cymbidium hybrid (hybrid orchid, C. faberi Rolfe x
C. hookerianum Rchb.f. x C. serratum Schltr.). Sexual morph: Ascomata 210-300 x 150-220 pm
(x =243 x 185 um, n = 20), perithecia, stromatic, solitary or gregarious, superficial or immersed,
multilocular, subglobose to globose, or irregular shape, ostiolate with periphysis. Peridium 15-68
um thick, composed of numerous layers of brown to dull brown flattened textura angularis, hyaline
to pale brown at inner cells. Ascogenous hyphae hyaline, smooth, delicate, invisible. Interascal
tissue formed of paraphyses, 35-75 % 2.5-7 um (x = 54.2 x 4.8 um, n = 20), hyaline, smooth-
walled, shorter in diameter towards the apex, usually flattened at the base, septate, more or less
constricted at septa, disintegrating quickly, branched, J-. Asci 53-90 x 6-16 um (x = 67 x 11.6 pm,
n = 50), unitunicate, 8-spored, clavate to cylindrical, or broad clavate, short pedicellate, apically
rounded, inamyloid. Ascospores 16-24 x 5-8 ym (x = 19 x 6.5 um, n = 50), uni- or biseriately
arranged, aseptate, hyaline, smooth-walled, guttulate, allantoid to fusiform, or reniform, with both
ends rounded. Appressoria 7-15 x 7-10 pm (x = 10.6 % 8.6 um, n = 20), formed from ascospore
germination, single, pale brown to brown, aseptate, smooth-walled, mostly globose to subglobose,
or irregular in outline, with an undulate, rounded margin. Asexual morph: See Damm et al. (2018).

Culture characteristics — Colonies on PDA attaining 50-70 mm diameter in 1 week, flat with
entire margin, grey, reverse pale olivaceous grey, with random darkened spots.
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Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Kejin Road,
No. 355, 103°51'14.25"E 30°42'35.68"N, 516 m, isol. from leaves of Cymbidium hybrid, 6 Oct.
2020, C.L. Yang, YCL202008001 (SICAU 23-0112), culture (SICAUCC 23-0090).

GenBank numbers — SICAUCC 23-0090 = ITS: PP133652, gapdh: PP957833, chs-1:
PP957834, his3: PP957835, act: PP957836, tub2: PP957837

Notes — Colletotrichum plurivorum was first described as C. sichuanensis from Capsicum
annuum in the Sichuan Province of China (Liu et al. 2016). But no type specimen has been
deposited in a fungarium, the name is therefore invalid. Later, the sexual and asexual morphs of C.
plurivorum were reported by Damm et al. (2018). Morphologically, our observations were identical
to the sexual descriptions provided by Damm et al. (2019). Nucleotide comparisons of ITS, gapdh,
chs-1, his3, act, and tub2 (SICAUCC 23-0087) showed high homology with the sequences of C.
plurivorum (CBS 125474, ex-type), similarities are 100% (573/573, 0 gap), 99.6% (265/266, 0
gap), 100% (291/291, 0 gap), 99.5% (379/381, 0 gap), 100% (281/281, 0 gap), and 100% (701/701,
0 gap), respectively.

Figure 63 — Colletotrichum guangyuanense (SICAU 23-0115). a, b Appearance of conidiomata on
the leaf. ¢, d Conidiogenous cells with developing conidia. e Conidia. f~h Germinating conidia with
appressoria. i Front view of colony on PDA. j Reverse view of colony on PDA. Scale bars: b =300
um, ¢ =50 um, d, e, g, h=10 um, f=15 pum.

1963


https://www.indexfungorum.org/Names/Names.asp?strGenus=Ophiosphaerella

s
./‘*

LN
> - » L £ < \
" ~F %‘L e | v £ \ | k ) 1
g . > ol y A - | 1
” S '\ k ,‘ z i3 ‘. L2
N y
< 4 S R -.-A\ 'j\ ¥ % ) . ¥
PR L - L /
' : 4 \ <Ny . ] .
f _7 J N { :1
) by
I\ “ A} 1 s
( _ \ \ : —
~ y
( J &
y ) P,
A
/ i T
) ol i
&7 -~
) - A .
) \ e 2 A
A ‘'
s

Figure 64 — Colletotrichum plurivorum (SICAU 23-0112). a, b Appearance of ascomata on the
leaves. ¢ Cross-section of ascoma. d Ostiole. e Peridium. f Paraphyses. g Asci. h, 1 Ascospores. ]
Germinating ascospores with appressoria. k Front view of colony on PDA. | Reverse view of colony
on PDA. Scale bars: b= 500 um, ¢ = 50 pm, d—j = 10 pm.
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Figure 65 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, gapdh, chs-1, his3, act, and tub2 sequence dataset, representing the species of C.
orchidearum species complex. Twenty-two strains were included in the combined analyses, which
comprised 2,627 characters (ITS: 1-606, gapdh: 607-872, chs-1: 873-1,173, his3: 1,174—-1,591,
act: 1,592-1,876, tub2: 1,877-2,627) after alignment. The best scoring RAXML tree with a final
likelihood value of -7,124.271499 is presented. The matrix had 476 distinct alignment patterns,
with 15.32% of undetermined characters or gaps. Estimated base frequencies were as follows: A =
0.217278, C = 0.319541, G = 0.251645, T = 0.211536; substitution rates AC = 0.906856, AG =
2.485637, AT = 0.845457, CG = 0.859750, CT = 5.037088, GT = 1.000000. Bootstrap support
values for ML equal to or greater than 70%, and BYPP equal to or greater than 0.90 are indicated at
the nodes as MLBS / BYPP. Monilochaetes infuscans (CBS 869.96) was used as the outgroup taxa.
The ex-type strains are in bold, and the new isolates in this study are in red.

Hypocreales Lindau

Notes — Hypocreales was introduced by Lindau (1897) and typified with Hypocrea
(Hypocreaceae). Hypocreales is one of the largest orders of the class Sordariomycetes with highly
diverse lifestyles, currently comprising approximately 300 genera (Hyde et al. 2020b). Lifestyles
vary from endophytic, fungicolous, herbicolous, corticolous, caulicolous, lichenicolous, foliicolous,
entomogenous, and bryophilous (Chen et al. 2023b, Perera et al. 2023). Hyde et al. (2020d) listed
14 families under Hypocreales. While, Wijayawardene et al. (2022) added the family Cylindriaceae
to the order. However, Hyde et al. (2020d) placed Cylindriaceae in Xylariomycetidae. Xiao et al.
(2023) recently introduced a new family Polycephalomycetaceae to Hypocreales. Perera et al.
(2023) added 3 new families including ljuhyaceae, Stromatonectriaceae and Xanthonectriaceae to
Hypocreales.
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Nectriaceae Tul. & C. Tul.

Notes — Nectriaceae was introduced by Tulasne et al. (1865). Nectriaceae a highly diverse
group with a worldwide distribution and it has higher diversity in warm temperate, subtropical and
tropical regions (Rossman et al. 1999; Schroers et al. 2011; Hyde et al. 2014; Lombard et al. 2015).
Species of Nectriaceae are facultative or obligate plant pathogens, soil-borne saprobes or weak to
virulent, while some are facultatively fungicolous or insecticolous, even important opportunistic
pathogens of humans (Rossman et al. 1999; Rossman 2000; Chaverri et al. 2011; Grafenhan et al.
2011; Schroers et al. 2011; Guarro 2013).

Neocosmospora E.F. Sm.

Notes — Neocosmospora was established by Smith (1899). Currently, 155 records of
Neocosmospora are listed in Species Fungorum (https://www.speciesfungorum.org, November
2024), and most transferred from Fusarium solani species complex. The genus contains saprobes,
plant endophytes and pathogens of major economic significance as well as opportunistic animal
pathogens (Sandoval-Denis et al. 2019; Bao et al. 2023).

36. Neocosmospora phalaenopsidis S.S. Xiang & C.L. Yang, sp. nov. Fig. 66

MycoBank number: MB900695; Facesoffungi number: FoF16130

Etymology — Refers to the host genus Phalaenopsis.

Holotype — SICAU 23-0140

Associated with rachis blight on the rachis of Phalaenopsis aphrodite Rchb. F. Sexual morph:
Not observed. Asexual morph: Hyphomycetous. Conidiophores 81-124 x 2—4 ym (x = 106 x 3 um,
n = 30), aggregated in dense fascicles, arising from the upper cells of stroma, erumpent,
subcylindrical, straight to variously curved, hyaline, unbranched or branched once or twice, septate,
smooth, thin-walled; each branch terminating in a single phialide, tapering uniformly from base to
tip, collarette of phialides thickened, not conspicuously flared. Conidia typically arising from
conidiophore or sporodochia, hyaline, thin-walled, smooth. Alpha-conidia 7-18 x 4—6 pm (x = 11 X
4.9 um, n = 50), ellipsoidal, aseptate. Beta-conidia 15-39 x 4-6 um (x = 28 X 5 um, n = 50),
falcate, tapering uniformly to a subacute tip, 1-3—septate. Chlamydospores unicellular, ovoid to
ellipsoidal, single or in chains, terminal on hyphae or intercalary, pale brown in colour, consisting
of enlarged, thick-walled vegetative cells: unicellular 8-9.5 X 7-9 ym (x = 8.8 x 8.0 um, n = 50);
multicellular 13-37 x 7-12 um (x = 20 x 8.3 um, n = 50).

Culture characteristics — Colonies on MEA attaining 4045 mm diameter in 20 days, colony
surface greyish white, aerial mycelium white, cottony and more densely formed at the colony
center becoming flat towards the margin, reverse yellow at the center fading to brown at the
margin. Colony margin entire to undulate. Colonies on OA attaining 40-45 mm diameter in 70
days, colony surface white, aerial mycelium white, flocculent, reverse overall white with irregular
yellow to brown pigmented areas. Colonies on PDA attaining 40—45 mm diameter in 20 days,
medium sparse, irregular, hairy edge, colony surface white, aerial mycelium white, cottony, reverse
white. Colonies on SNA attaining 4045 mm diameter in 70 days, sparse, irregular, hairy edge,
colony surface white, aerial mycelium white, well developed in the middle, sparse at the margin,
reverse white.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District,
103°51'14.06"E 30°42'35.25"N, 537 m, isol. from the rachis of Phalaenopsis aphrodite, 20 Nov.
2020, C.L. Yang, YCL202011005 (SICAU 23-0140, holotype), ex-type culture (SICAUCC 23-
0104). ibid. YCL202011005-2 (SICAU 23-0166), living culture SICAUCC 23-0138.

GenBank numbers — SICAUCC 23-0104 = ITS: PP769690, LSU: PP719622, tefl-a:
PQO005621, rpb2: PQO05613, PQO05614. SICAUCC 23-0138 = ITS: PP769694, LSU: PP719627,
tefl-a: PQO05624, rpb2: PQ0O05615, PQO05616

Notes — Our strain, as revealed by multigene analyses encompassing ITS, LSU, rpb2, and
tef1-a sequence data, forms a cluster with Neocosmospora solani, albeit with low bootstrap support
(Fig. 67). In the context of sequence comparisons with N. solani (CBS 140079), notable differences
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emerge. The rpb2 fragments show similarity levels of 97.75% (781/799, 0 gap) and 98.13%
(839/855, 0 gap), while the fefl-a fragment is 98.03% (698/712, 3 gaps), the ITS fragment is
99.12% (561/566, 1 gap), and the LSU fragment is 99.83% (598/599, 0 gap) (Schroers et al. 2016).
Morphologically, N. phalaenopsidis is different from N. solani in having smaller conidia (15-39 x
4-6 um vs. 8.5-53 x 2.5-7) and fewer conidial septa (0—3 septa vs. 0—5 septa), and the colony
growth rate of N. phalaenopsidis is slower than that of N. solani (on PDA: 2.0-2.3 mm/d vs. 6.5—
8.5 mm/d; on SNA: 0.6 mm/d vs. 89 mm/d) (Schroers et al. 2016). The PHI test also showed that
no significant recombination events between N. solani and N. phalaenopsidis (Fig. 68). Therefore,
we introduce N. phalaenopsidis as a new species.
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Figure 66 — Neocosmospora phalaenopsidis (holotype, SICAU 23-0140). a Symptoms on the
rachis. b, ¢ Appearance of conidiogenesis. d, e Fascicles with conidiophores and conidiogenous
cells. f Conidiophores bearing conidia. g Conidia. h Front and reverse view of colonies on MEA. 1,
j Conidiophores bearing conidia on MEA. k Conidia on MEA. 1 Front and reverse view of colonies
on OA. m, n Conidiophores bearing conidia on OA. o Chlamydospore on OA. p Conidia on OA. q
Front and reverse view of colonies on PDA. r, s Conidiophores bearing conidia on PDA. t
Chlamydospore on PDA. u Conidia on PDA. v Front and reverse view of colonies on SNA. w, x
Conidiophores bearing conidia on SNA. t Chlamydospore on SNA. u Conidia on SNA. Scale bars:
b =190 pum, ¢ =40 um, d, e =20 um, f~g, i-k, m—p, r—u, w—z = 10 um.

Phyllachorales M.E. Barr

Notes — Phyllachorales was erected by Barr (1983) with Phyllachoraceae as the type family.
Tar spot fungi, representing species within the Phyllachorales order, are known for their shiny
black stromata and their ability to parasitize leaves, stems, or fruits of plants (Silva-Hanlin &
Hanlin 1998, Mardones et al. 2017). Phyllachorales comprises five families (Phaeochoraceae,
Phaeochorellaceae, Phyllachoraceae, Neopolystigmataceae, and Telimenaceae), encompassing
approximately 1,900 species distributed across 63 genera (Guterres et al. 2022, Wijayawardene et
al. 2022, Literatus et al. 2023, Species Fungorum 2024), and is distributed across diverse countries
and natural plant hosts, mostly including species within Arecaceae, Asclepiadaceae, Clethraceae,
Erythroxylaceae, Fabaceae, Lauraceae, Melastomataceae, Moraceae, Myrtaceae, Poaceae,

Proteaceae, Rosaceae, and Violaceae, with some species also found growing on lichens
(Zhurbenko 2008, Etayo et al. 2013, Mardones et al. 2017, 2018).

Phyllachoraceae Theiss. & H. Syd.

Notes — Phyllachoraceae was introduced by Theissen & Sydow (1915) with Phyllachora as
the type genus. Phyllachoraceae species play a significant role as plant pathogens, primarily
responsible for the development of foliar spots on a wide range of plants, especially on members of
Poaceae (Pearce & Hyde 2001, Mardones et al. 2017). To date, this family comprises 54 genera,
primarily within the order Phyllachorales, and these species are identified by their ascohymenial
development characterized by paraphyses, thin-walled asci that may have an apical apparatus which
remains unstained when treated with iodine, and ascospores that are often hyaline and unicellular
(Cannon 1991, Parbery 1993, Wijayawardene et al. 2022).

Phyllachora Nitschke ex Fuckel

Notes — Phyllachora, typified with P. graminis, was initially established by Nitshke, but
further refined by Fuckel (Clements & Shear 1931, Fuckel 1869). Phyllachora species are notable
biotrophic pathogens known for inducing tar spot symptoms on a variety of forest plants and crops,
with a primary affinity for Poaceae species while also affecting several families among both
monocotyledonous and dicotyledonous plants (Cannon 1991, Mardones et al. 2017, Yang et al.
2019b, Lipps et al. 2022). Phyllachora, the largest genus within Phyllachoraceae with 1,395
epithets in Species Fungorum (https://www.speciesfungorum.org, November 2024), commonly
infects mesophyll or epidermis cells, leading to the formation of black, shiny superficial tar spots,
which can potentially attract or facilitate secondary infections by more virulent pathogens (Cannon
1991, dos Santos et al. 2016, Yang et al. 2019b).

37. Phyllachora cynodontis Niessl, Verh. nat. Ver. Briinn 14: 214 (1876) Fig. 69
MycoBank number: MB229926; Facesoffungi number: FoF15927
Associated with tarspot on leaves of Cynodon dactylon (L.) Pers. Sexual morph: Stromata
335-750 x 165-355 x 50—115 pum (x = 528 x 271 x 77 um, n = 20), fusiform or cymbiform, domed
above the leaf surface, amphigenous, scattered, sometimes gregarious, like black nevus, black and
carbonaceous. Ascomata 100-175 x 105-198 pm (x = 134 x 144 um, n = 20), immersed in the leaf
tissue, occupying the entire leaf thickness, often developing next to adjacent ascomata and confined
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by host vascular tissue, suboblate to subglobose, sometimes irregular in shape, with an indistinctive
ostiole. Peridium 7-18 pm (x = 10.6 um, n = 20) thick, characterized by 8—10 layers of brown to
transparent ceratosporous tissue, comprising brown to dark brown cells of textura angularis.
Paraphyses 1-3 pum wide, numerous, persistent, filiform, unbranched, aseptate, many guttules,
slightly longer than asci. Asci 48—74 x 816 um (x = 58.8 x 11.3 um, n = 50), thin-walled, 8-
spored, persistent, cylindrical to clavate, apex obtuse, with pedicel. Ascospores 9-13 X 5-8 ym (x =
11 x 6.4 um, n = 50), uniseriate, sometimes overlapping and oblique, hyaline, frequently
ellipsoidal, occasionally ovoid, one-celled, aseptate, some with one large fat globule in the center.
Asexual morph: Not observed.

Material examined — China, Sichuan Province, Chengdu City, Xindu District, Xindu Manhua
Manor, 104°9'12.58"E 30°46'19.75"N, alt. 477 m, on leaves of Cynodon dactylon, 25 Jun. 2023,
Q.R. Sun, SQR202305051 (SICAU 23-0130).

GenBank numbers — SICAU 23-0130 = ITS: PP737900, LSU: PP737897, SSU: PP739515

Notes — The phylogenetic tree was classified into four lineages based on host plants, with our
collection (SICAU 23-0130) grouped within Lineage I, consisting of Phyllachora species from the
Cynodon in subfamily Gramineae (Fig. 70). Phylogenetic analysis revealed that the collection
SICAU 23-0130 forms a sister clade with P. cynodontis complex (100% MLBS / 1.00 BYPP).
Sequence comparisons with the holotype MHYAU 20133 unveiled matching ITS 100% (582/582,
0 gap) and LSU 100% (775/775, 0 gap) sequences, corroborating the morphological analysis
aligning our collection with the species P. cynodontis as described by von Mayendorf (1876).
Phyllachora cynodontis has a global distribution and is documented on various grass hosts within
the Poaceae family, including species from Bouteloua, Chloris, Cynodon, Distichlis, Elymus,
Festuca, and Spartina (Parbery 1967, French 1989, Lenné 1990).

Phylum Basidiomycota R.T. Moore
Class Exobasidiomycetes Begerow, M. Stoll & R. Bauer

Exobasidiales Henn.

Notes — Exobasidiales, initially described as “Exobasidiineae”, was introduced by Hennings
(1900). Members of Exobasidiales are relatively rare and challenging to find, yet they are
significant due to the diverse morphology of their infections and specific host ranges (Begerow et
al. 2001, Piepenbring et al. 2010, 2020). Exobasidiales species represent a parasitic group of
basidiomycetes that typically induce tissue hypertrophy, gall formation, fruit teratology, witches’
broom, as well as speckles on the leaves and stems of horticultural plants (Somrithipol et al. 2018,
Dudka et al. 2021, Shibata et al. 2021, Shibata & Hirooka 2022). At present, Exobasidiales
encompass five families, consisting of 21 genera and a total of around 114 species (L1 et al. 2022b,
Wijayawardene et al. 2022).

Graphiolaceae Clem. & Shear

Notes — Graphiolaceae, consisting of Graphiola and Stylina, is a relatively small fungal
group with Graphiola as the type genus. Graphiolaceae species are frequently found on palm trees,
leading to the development of false smut, and they produce chains of gastroid basidia within
distinctive basidiocarps (Oberwinkler et al. 1982, de Sousa Poltronieri et al. 2012, Piepenbring et
al. 2012). Members of Graphiolaceae are distinguished from other Exobasidiales species by their
distinctive basidiocarps, basidia arranged in chains, clamped haustoria, and unique basidial
morphology (Begerow et al. 2002).

Graphiola Poit.

Notes — Graphiola was introduced by Poiteau (1824) with G. phoenicis as the type species.
The genus Graphiola primarily consists of biotrophic parasites that infest palm leaves found in
tropical and subtropical regions across the globe (Mani et al. 2012, Pal 2019, Sung et al. 2022).
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Graphiola species are mainly distinguished by their biotrophic parasitic relationship with palms,
and the presence of black, cup-shaped basidiomata housing catenate basidia (Piepenbring et al.

2012).
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Figure 67

a illudens NRRL

Phylogram derived from maximum likelihood analyses of a combined dataset

comprising ITS, LSU, rpb2, and ftefl-a sequence dataset for Neocosmospora species. Seventy-six
strains were collected in the molecular analysis, comprising 4,187 characters (ITS: 1-622, LSU:
623-1,515, rpb2: 1,516-3,437, tefl-a: 3,437-4,187), including alignment gaps. N. il/ludens (NRRL
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22090) and N. phaseoli (NRRL 31157, NRRL 22276, NRRL 31757, and NRRL 31041) were
considered as the outgroup taxa. Single-gene analyses were performed and yielded similar tree
topologies between the ML and BY methods. This ensured a consistent basis for comparing the
stability of clades in the analysis. The RAXML tree with the highest score, indicating a final
likelihood value of -20,782.662777, is presented. The matrix employed encompasses 1,445 distinct
alignment patterns, of which 24.44% consist of undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.241562, C = 0.276624, G = 0.258514, T = 0.223299;
substitution rates: AC = 2.298743, AG = 5.769526, AT = 2.463651, CG = 1.335603, CT =
13.660840, GT = 1.000000. Bootstrap support values (MLBS) equal or greater than 60%, and
Bayesian posterior probabilities (BYPP) equal or greater than 0.90 are provided near to each
branch. New isolates are highlighted in red, and strains from the holotype are indicated in bold. Bar
= 0.02 represents the estimated number of nucleotide substitution sites per branch.
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Figure 68 — The splits graph from the pairwise homoplasy index (PHI) test generated from the
concatenated gene set of ITS, LSU, rpb2, and fefl-a sequence data of N. solani and N.
phalaenopsidis using both LogDet transformation and splits decomposition. PHI test results @w <
0.05 indicate significant recombination within the dataset. The ex-type strains are denoted by “T”
and the new isolates of this study are in red.

38. Graphiola phoenicis (Moug. ex Fr.) Poit., Ann. Sci. Nat. (Paris) 3: 473 (1824) Fig. 71

MycoBank number: MB184246; Facesoffungi number: FoF15885

Associated with false smut on foliar pinnae of leaves of Phoenix acaulis Roxb., symptoms
initially appeared as small yellowish lesions on both sides on the leaf, then developed into brown to
black globular, cylindrical or irregular sori, eminently raised basidioma with a mass of spore
overflow. Basidiomata 430-870 um diameter (x = 610 pm, n = 50), 360—-530 um high (x = 450 pm,
n = 50), epiphyllous, adaxial and abaxial, single, sometimes adjacent ones fused, scattered,
gregarious, occasionally with discolouration of surrounding host tissue, usually formed by cup-
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shaped peridia with a subcircular to circular, or ovoid opening, sometimes irregular opening,
central space filled with pale yellow to yellow coloured mass of basidia, spores and conspicuous
elaters. Peridia 165-250 um thick (x = 193 um, n = 20) at base, black, formed by deeply pigmented
cells of textura intricate, and hyphae closely connected and not easily separated from each other.
Elaters significantly longer than the height of the basidioma, usually formed by above 15-20
hyphae in bundles showing 6—10 hyphae in lateral view, each cell of a hypha 2—12 um long (x = 6.3
um, n = 100), 1-4 um width (x = 2.6 um, n = 100). Basidia catenate, basidial cells short cylindrical,
or cydariform, 1-5 um long % 2—4 pm width (x = 2.9 x 2.9 um, n = 50) at base, 2—5 pm long x 3-5
um width (x = 3.4 x 3.6 pum, n = 50) when cydariform, with up to 4 or more primary spores in
dispersed positions, basidia separating from the upper middle part of the chain with primary spores
attached to them. Primary spores spherical, or ellipsoidal, separating into two secondary spores at
the middle region. Secondary spores 3—5 um diameter (x = 3.7 um, n = 50), globose to bluntly
angular, hyaline to pale brown, with several guttulae. Yeast formed on PDA, 4-7 um long x 2-3
um width (x = 5.6 x 2.5 um, n = 50), hyaline, cylindrical, or ellipsoidal, aseptate, smooth-walled,
occurred single, rarely in short chains.

Culture characteristics — Germinated secondary spores formed after 3 h, and the germinating
tube grows from one section of the spore. Colonies on PDA slow-growing, circle, cheese-colored,
filmy, dry, prominent ridges at center, small radiating ridges along the edges; the same in the back
side. Colonies on YPG (0.5% yeast extract, 1% peptone, 2% glucose, 2% agar, w/v) slow-growing,
circle, flesh pink, bright; the same in the backside.

Material examined — China, Sichuan Province, Chengdu City, Wenjiang District, Huiming
Road 211, 103°51'36.26"E 30°42'36.27"N, 498 m, isol. from leaves of Phoenix acaulis, 12 Apr.
2020, C.L. Yang, YCL202004003 (SICAU 23-0122), culture (SICAUCC 23-0115); ibid.
YCL202004004 (SICAU 23-0123), culture (SICAUCC 23-0116). China, Sichuan Province,
Chengdu City, Chongzhou City, Qiquan Town, 103°39'7.28"E 30°33'43.96"N, 494 m, isol. from
leaves of Phoenix acaulis, 28 Jun. 2020, X.L. Xu, XXL202006004 (SICAU 23-0124), culture
(SICAUCC 23-0117).

GenBank numbers — SICAUCC 23-0115 = ITS: PP736371, LSU: PP732707; SICAUCC 23-
0116 =ITS: PP736372, LSU: PP732708; SICAUCC 23-0117 =1ITS: PP736373, LSU: PP732709

Notes — According to the current genus concept of Graphiola, our collections are consistent
with those species that are associated with phytopathogens on palms (Arecaceae) (Nasr et al. 2019),
and share morphological traits with G. phoenicis as described by Piepenbring et al. (2012). In the
combined ITS + LSU analyses (Fig. 72), our three strains formed a well-supported clade that
included all G. phoenicis species. Graphiola phoenicis is one of the most common, widely
distributed, and well-known pathogens found exclusively on ornamental plants, particularly on
palms (Mani et al. 2012, Sung et al. 2022). This fungus has been documented on over 30 plant
species belonging to the Arecaceae family, encompassing genera such as Arenga, Borassus, Butia,
Chamaerops, Chrysalidocarpus, Coccothrinax, Cocos, Elaeis, Livistona, Mauritia, Phoenix,
Prestoea, Rhopalostylis, Roystonea, Sabal, Syagrus, Thrinax, and Washingtonia, and including
seven species within the Phoenix genus, namely P. canariensis, P. dactylifera, P. loureiroi, P.
paludosa, P. reclinata, P. roebelenii, and P. sylvestris (Piepenbring et al. 2012, Sepulveda et al.
2017, Nasr et al. 2019). In this study, we report its occurrence on P. acaulis for the first time.
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Figure 69 — Phyllachora cynodontis (SICAU 23-0130). a Symptoms on the leaves. b Appearance
of ascoma. ¢ Cross-section of ascoma. d Peridium. e Paraphyses. f~h Asci. i-m Ascospores. Scale
bars: b= 100 um, ¢ = 50 pm, d—m = 10 pm.
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Figure 70 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising LSU, ITS, and SSU, utilized 86 taxa and was rooted with Telimena bicincta (MM-108)
and T. bicincta (MM-133) (Telimenaceae, Phyllachorales). The alignment contained 4,342
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characters (LSU: 1-1,234, ITS: 1,235-2,451, SSU: 2,452-4,342). The highest-scoring RAXxML
tree, with a final likelihood value of -34,082.915, is shown alongside a matrix consisting of 2,209
distinct alignment patterns. Estimated base frequencies were as follows: A = 0.2544014, C =
0.237389, G = 0.278725, T = 0.229485, with substitution rates AC = 1.189290, AG = 2.150814,
AT = 1415275, CG = 0.838491, CT = 4.113416, GT = 1.00000. Bootstrap support values for
maximum likelihood (MLBS, left) >70%, and Bayesian posterior probabilities (BYPP, right) > 0.60
are indicated at the nodes, respectively. The sequences from ex-type strains are marked in bold. The
newly generated sequences are written in red.

s

g '3 - N . Cai l\&

Figure 71 — Graphiola phoenicis (SICAU 23-0122). a Appearance of small black sori on the leaf.
b, ¢ Close-up sori with filaments protruding. d, e Cross-section of sori. f Part of elaters. g Chains of
basidia with young primary spores. h Two septate primary spores and two secondary spores. 1
Germinating secondary spores. j Yeasts formed in PDA. k Front view of colony on PDA. 1 Front
view of colony on YPG. Scale bars: a =2000 pm, b, ¢ = 500 um, d, e = 200 pm, f =20 pm, g—j =
10 pm.
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Figure 72 — Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS and LSU sequence dataset, representing the members of Brachybasidiaceae,
Cryptobasidiaceae, Exobasidiaceae, and Graphiolaceae. Twenty-nine strains were included in the
phylogenetic analysis, comprising 2,053 characters (ITS: 1-948, LSU: 949-2,053) after alignment.
The tree is rooted with Doassansia epilobii (FO 38252) and Heterodoassansia hygrophilae (CBS
346.65). Single-gene analyses were conducted and compared with each species to assess tree
topology and clade stability, revealing similarities between the ML and BY trees. The best-scoring
RAXML tree with a final likelithood value of -10,925.329758 is presented. The matrix had 935
distinct alignment patterns, with 50.73% of undetermined characters or gaps. Estimated base
frequencies were as follows: A = 0.272210, C = 0.198840, G = 0.260549, T = 0.268401;
substitution rates AC = 1.251927, AG = 1.825244, AT = 1.499586, CG = 0.411662, CT =
4.625894, GT = 1.000000. Bootstrap support values (MLBS) equal or greater than 50%, and
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Bayesian posterior probabilities (BYPP) greater than 0.90 are marked at the nodes. The ex-type
strains are in bold, and the new isolates of this study are in red. Bar = 0.09 represents the estimated
number of nucleotide substitution sites per branch.

DISCUSSION

This study represents the first comprehensive investigation of phytopathogens occurring on
horticultural plants in the southwest region of China, and we have documented various potential
fungal causal agents from a wide range of substrates in horticultural plant species. Potential
pathogens associated with the stem, branch, twig, leaf, petiole, rachis, fruit, and pod of the
Araliaceae (Fatsia), Arecaceae (Phoenix, Rhapis, Syagrus), Asparagaceae (Polygonatum),
Asphodelaceae (Phormium), Cactaceae (Hylocereus), Celastraceae (Euonymus), Fabaceae
(Erythrina, Vicia), Lauraceae (Cinnamomum), Magnoliaceae (Michelia), Moraceae (Ficus),
Nyctaginaceae (Bougainvillea), Orchidaceae (Cymbidium, Phalaenopsis), Poaceae (Cynodon,
Poa), Rosaceae (Eriobotrya, Photinia), Rutaceae (Citrus, Phellodendron), Salicaceae (Populus,
Salix), Sapindaceae (Acer), and Theaceae (Camellia) are reported from diverse environments in
southwest China. Sixty diseased plant collections were collected and comprehensively described,
with their taxonomic classification determined through a combination of multi-gene analyses and
morphological data.

Horticultural plants, characterized by their diverse species groups, inhabit a wide range of
ecosystems in southwest China, fostering a wealth of specialized fungal resources, including
parasites, saprophytes, and endophytes (Yang et al. 2017, 2019b, Ma et al. 2018, Pei et al. 2019,
Guo et al. 2020, de Silva et al. 2021, Sun et al. 2023). Plant pathogenic fungi have consistent
attention, particularly in relation to the development of diseases, mechanisms of infection, and
methods for disease management (Gong et al. 2018, Wang et al. 2020, Liu et al. 2022d, e).
However, the taxonomy of pathogenic fungi remains relatively limited and disorganized. Recently,
some researchers have reported on fungi within various fungal taxa or host populations. Xu et al.
(2022) and Zeng et al. (2022) conducted systematic studies, providing detailed descriptions of
ascomycetes found in Juglans (Juglandaceae) and Phyllostachys (Poaceae) in the Sichuan
Province, respectively. Zhao et al. (2022) and Liu et al. (2023c) elucidated species delimitation
within the Basidiomycota fungal groups Pucciniales and Polyporales, both known to cause blister
rust and brown rot in wood plants, drawing from diverse geographical sources. Zhang et al. (2023b)
documented 23 Colletotrichum species found on medicinal plants from Guizhou, Sichuan, and
Yunnan Provinces. Zhou et al. (2023) conducted a systematic study on fungal pathogens related to
grapevine trunk diseases in China, reporting 13 species from Yunnan Province. Li et al. (2023)
concentrated on woody oil plants in Sichuan, providing a comprehensive record of 34 species
across three orders, mainly in Pleosporales. In recent years, research has predominantly focused on
ascomycetes and basidiomycetes from economic trees and crops, specifically emphasizing
ascomycetes. Nevertheless, a systematic investigation of fungal pathogens on horticultural plants
remains lacking.

Fungal pathogens pose a significant threat to horticultural plants, severely impacting the
sustainability of related industries by diminishing yields, ornamental appeal, and the longevity of
plants (Wang et al. 2022b, Zheng et al. 2022). At present, the conventional "one pathogen-one
disease" theory is increasingly being challenged by empirical evidence supporting a multi-pathogen
pathogenic system, wherein diseases are often influenced by two or more pathogens, giving rise to
the concept of the pathobiome (Sweet & Bulling 2017, Bass et al. 2019, Han et al. 2023). The
interaction system within the pathogen microbiome is notably intricate, with uncertain roles and
relationships among potential pathogens, saprophytes, and endophytes. In this study, co-infections
were frequently detected across various specific diseases. For instance, Drepanopeziza brunnea,
Paraphoma populi, and Pseudocercospora populina were all isolated from the same regions of
poplar leaf spots, each capable of inducing similar leaf necrotic lesions. Canker disease of Ficus
elastica, attributed to Botryosphaeria dothidea, Cytospora predappioensis, and Diaporthe eres, led
to leaf detachment and stem withering, ultimately resulting in plant death. Other host plant diseases
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exhibit similar symptoms caused by various pathogens, including Citrus reticulata, Salix sp., and
Syagrus romanzoffiana. Studying the species diversity and pathogenic mechanisms of plant
pathogenic microbiomes is essential for accurate disease monitoring and effective control
strategies, crucial in overcoming limitations in plant disease management.

The intricate nature of diseases and the wide array of pathogens make the accurate
identification of disease-causing agents in the field a formidable challenge, consequently impeding
the precise prevention and control of these ailments (Han et al. 2023, Kumari et al. 2024).
Considerable research is still needed in horticultural plant diseases, covering disease symptom
identification, pathogen molecular markers, pathogenesis, chemical control, and forest management
(Meng et al. 2023, Wang et al. 2023c, Tang et al. 2024).

In summary, this study offers new insights into the fungal diversity present in symptomatic
tissues of horticultural plants, spanning a range of conditions, including cankers, blights, powdery
mildew, rot, sooty mold, scabs, spots, tarspot, smut, and anthracnose, predominantly affecting
stems, twigs, and leaves. This investigation revealed that Colletotrichum (six species) and
Diaporthe (four species) are the most diverse genera in horticultural plants, affecting a wide range
of hosts and underscoring the need for further disease management research. Although these fungi
were collected from diseased plant tissues, their pathogenicity has not been tested. The
classification of them as pathogens is primarily based on previous records and symptoms observed
in the wild. To confirm their pathogenicity, systematic evaluation through Koch's postulates is
needed in future studies. The findings underscore prevalent fungal species linked to diseases in
horticultural plants, serving as a foundational platform for investigating the incidence and
management strategies of these diseases in China.
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