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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 tourismrecent years, the widespread and
increasingly harmful fungal diseases in horticultural plants have prompted this study to investigate
the diversity and composition of their pathogenic ful@ver the passix years (2019 to 208,
diseased tissudsom horticultural plants in southwestern China weo#ectedand assessed using
measurements based on both morphological characteristics and phylogenetic analyses involving
combined multlocus sequence dataA total of 38 fungi were classified into two phyla,
Ascomycota and Basidiomycota and four classes:Sordariomycetes (Amphisphaeriales
Diaporthales  Glomerellales Hypocreales and Phyllachoraley,  Dothideomycetes
(Botryosphaeriales Capnodiales Cladosporiales Mycosphaerellales Myriangiales and
Pleosporaley Exobasidiomycete¢Exobasidialey and LeotiomyceteqHelotialeg, totaling 13
orders.In this paper, we proposene new gerus in PleosporalegParamassaring and 13 new
species, namel€olletotrichum cymbidiumdjsConidiocarpus cinnamomeuSladosporium viciag
Cytospora sichuanens®iaporthe erythrinag Exosporium rhapidis Fumagospora cinnamomi
Neocosmospora phalaenopsidis Neoscytalidium  hylocereusomdulatum)  Paramassarina
euonymicolaParaphoma populiPhaeosphaeria phormiandPseudocercospora populina

Additionally, we report @ species as new host or geographical recofdef &hich represent
new host recordsncluding Botryosphaeria dothideaCladosporium guizhouens€olletotrichum
cymbidiicolg Col. guangyuanenseol. plurivorum, Cytospora predappioensiBiaporthe eresDi.
middletonii Di. sojae Drepanopeziza brunneaElsinoe araliag Graphiola phoenicis
Lasiodiplodia pseudotheobromae Neopestalotiopsis concentrica Neop dimorphospora
Neovaginatispora fuckeliiand Paraconiothyriumbrasiliense and twospeciesare new host and
geographical recorchamelyPestalotiopsis oryzaandPhyllosticta citribrasiliensisMorphological
illustrations, phenotypic descriptions, and phylograms are provided to elucidate the placement of
the new collectionsn 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 i 13 new taxai Ascomycotal Basidiomycotai Horticultural fungii Blumeria i
Botryosphaeriai Cladosporiumi Colletotrichumi Conidiocarpusi Cytosporai Diaporthe i
Drepanopezizai Elsinoe i Exosporium i Fumagosporai Graphiola i Lasiodiplodia i
Neocosmospord Neofusicoccuni Neopestalotiopsis§ Neoscytalidiumi Neovaginatisporal
Paraconiothyriumi Paramassarina Paraphomai Pestalotiopsi$ Phaeosphaerid Phyllachora
T Phyllostictai Pseudocercospora

INTRODUCTION

Horticultural plants, including fruit trees, vegetables, ornamental vegetation, aromatic plants,
and medicinal species, play a pivotal role to the development and prosperity of human society.
These crucial economic assets have a global impact and are intimately intertwined with human
existence. The symbiotic bond between horticultural plants and humans spans 10,000 years,
signifying a pivotal shift from foraging to agriculture. Through cultivation, horticultural plants have
served as indispensable resources for nourishment, beverages, medicine, fibers, climate regulation,
shelter, and environmental enhancement (Janick & Goldman 2003, Martin & Stabler 2004, Chen et
al. 2019, Lu et al. 2020, Zhu & Chen 2020). These plants have seamlessly integrated themselves
into the tapestry of human civilization, leaving an indelible mark on our collective history.
Horticultural plants exhibit remarkable diversity and are distributed across a wide range of
taxonomic plant groups. This includes an extensive array of flowering plants, as well as a select
few earlydivergent 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
AscomycotgStrange & Scott 2005, de Silva et al. 20Ristainoet 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 collectedEioatyptus
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 leavafs Paris polyphyllavar. 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).

Fi g u rieReplesentativeymptomsassociated witliungi on horticultural plants in the field. a
Blight of Ficus elasticab Powdery mildew oPoa annuac Canker ofAcer palmatumd Canker of
Orah mandarin e Branch blight ofErythrina cristagalli. f Twig blight of Bougainvilleasp. g
Branch blight ofSalix sp. h scab ofatsia japonica i Leaf blight of Phoenix sylvestrisj Leaf
blight of Polygonatumsp. k Leaf spots oPopulus x beijingensis | Anthracnose ofCamellia
sinensism Leaf dryrot of Phalaenopsis aphrodit@ Black spots on the pod Wicia 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 p#\daomycotaand Basidiomycota This work
includesone new gerus and nine new species Dothideomycetesas well afour new species in
SordariomycetesDetailed descriptions, complemented by illustrations of maara micre
morphological features alongside phylogenetic trees, have been thoroughly provided to authenticate
the classification of both known and newly discovered fungal species.

MATERIALS AND METHODS

Isolatesand M orphology
Samplecollection, morphological study and isolation

An investigation was conducted in different placésSichuan Provincérom 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 Coufibij
City (Junlian County),Mianyang City (Zitong County), Neijiang City (Zizhong Countgnd
Yadan City ( TPotentg pathogenGung weregollected from infected tissues on
variously horticultural planta/ith 29 speciesfrom 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 potatodet r o s e agar (PDA) medi a, and incuba
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
charactestics The macremorphological photographsese 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-maqhologicalcharactestics
were photographed using an Olympus BX43 compound microgitbpg with an Olympus DP22
digital camera(Olympus(China) Co. Ltd, Ching 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), Licking 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 manufactureros instructions, from fungal
bodies.Elevenloci were amplified with the respective forward and reverse primers (TalRCE
was conducted in 25 €L reaction volumes <cons:s

Biotech Co., Ltd., Beijing, China), 1 yL DNA template, 1 pL each primer (10 uM). 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 sequenc
with BioEdit v. 7.0.5.3 (Hall 1999). Sequences generatedsrptper were deposited in GenBank.
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Table 1PCR amplification procedures used in this study.

Gene Primer Primer se8aprpnce (*PCRprocedure Reference

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

72°C for 10 min

LSU LROR GTACCCGCTGAACTTAAGC 94°C for 3 min, 35 cycles of 94°C for 30 s, 55°C 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 White et al.(1990
NS4 CTTCCGTCAATTCCTTTAAG 50 s, and 72°C for 1 min, and 72°C for 10 min

tefl-U EF1-728F CATCGAGAAGTTCGAGAAGG 94°C for 3 min, 35 cycles of 94°C for 30 s,55°C O6 Donnel | (1998
EF1-983F GCYCCYGGHCAYCGTGAYTTYAT 50s, 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
EFR2

act ACT- ATGTGCAAGGCCGGTTTCGC 94°C for 3 min, 35 cycles of 94°C for 30 s, 51°C Carbone & Kohr{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 Carbone & Kohr{1999
CAL737R CATCTTTCTGGCCATCATGG 50 s, and 72°C for 1 min, and 72°C for 10 min

chsl CHS79F TGGGGCAAGGATGCTTGGAAGAAG 95°C for 4 min, 35 cycles of 95°C for 30 s, 58°C Carbone & Kohr(1999
CHS TGGAAGAACCATCTGTGAGAGTTG 30s, and 72°C for 45 s, and 72°C for 7 min

354R
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Table 1Continued.

Gene Primer Primer se8aprpnce (*PCRprocedure Reference

h GDF1 GCCGTCAACGACCCCTTCATTGA

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

rpb2  fRPB25f GAYGAYMGWGATCAYTTYGG 95°C for 5 min, 35 cycles of 95°C for 1 min, 52' Liu et al. (1999, Reeb et al.
fRPB2- CCCATRGCTTGYTTRCCCAT for 2 min, and 72°C for 90 s, and 72°C for 10 n (2004, O'Donnell et al.
7cR ATGGGYAARCAAGCYATGGG (for fRPB25f/2-7cR) (2007
RPB27cF GCRTGGATCTTRTCRTCSACC 94°C for 90 s, 40 cycles of 94°C for 30 s, 55°C
RPB2 GGGGWGAYCAGAAGAAGGC 90 s, and 68°C for 2 min, and 68°C for 5 min (
11aR RPB27cF/11aR/5F2)
RPB25F2

tun2 T1 AACATGCGTGAGATTGTAAGT 94°C for 3 min, 35 cycles of 94°C for 30 s, 51°C Glass & Donaldson(19%),
T2 TAGTGACCCTTGGCCCAGTTG 50 s, and 72°C for 1 min, and 72°C for 10 min O6Donnel | &
b-Sandy GCRCGNGGVACRTACTTGTT (1997, Stukenbrock et al
R GGTAACCAAATCGGTGCTGCTTTC (2012
Bt2a ACCCTCAGTGTAGTGACCCTTGGC
Bt2b

Abbreviations: ITSthenuclear internal transcribed spac&rSU: the nuclear large subunit ribosomal RN#SU: the nuclear ribosomal small subunit
rRNA, tefl-U: t he tr ans | at -alphgacttheactigcaltthe caimodillia chilo thechitin synthase 1gapdh the glyceraldehydes-
phosphatalehydrogenasénis3: thehistoneH3, rpb2: the second largest subunit of RNAlymerase Iltub2: the betaubulin.
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Sequencealignment and phylogeneticanalyses

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 lllustrator 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 anqgmngogenetically closely related
species was analyzed using SplitsTree v. 4.14.6, based orseulnces data (Huson & Bryant
2006). The dataset exhibits significant recombination when the pairwise homoplasy index is below
the 0.05 thresholda(w < 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), Lucking 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 wikimigdoenof Fungi.

Phylum AscomycotaCaval.-Sm.
ClassDothideomycete®.E. Erikss. & Winka

Botryosphaeriale<.L. Schoch, Crous & Shoemaker

Notesi The Botryosphaerialesorder currenty consistssix families, including about 10
genera are classified undBotryosphaerialegeneraincertae sedisand it accommodates nearly
1,450 recorded species (Liu et al. 2012, Wijayawardeneal. 2022, Li et al. 2023a).
Botryosphaerialess 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 [{Ratithayaka et al. 2023).

Botryosphaeriaceadheiss. & Syd.

Notes i Botryosphaeriaceaevas formally established by Theissen & Sydow (1918),
designatingBotryosphaeriaas 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 b
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Maharachchikumbura et al. (2022) has expanded the record to encompass 22 genera and an
approximate tally of 240 speciesBotryosphaeriaceaspecies 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, elicitingdiverse symptoms like shoot blights, stem cankers, fruit rots, root rotisacke and
gummosis (Manawasinghe et al. 2016, Zlatkovil
of this family is estimated with a stem age of 81.1 Mya (6I02.1 Mya) by Rathnayaka et al.
(2023).

BotryosphaeriaCes. & De Not.

Notesi Botryosphaeriawas introduced by Cesati & Notaris (1863) to accommodate
dothideaas the type specieBotryosphaerisspecies have been recorded on a wide range of hosts,
and distribted throughout many geographical and climate regions (Denman et al. 2000, Phillips et
al. 2013).Botryosphaeriaspecies commonly inhabit a multitude of woody plants in roles ranging
from endophytes and saprobes to pathogens (UFbees et al. 2006, Liu et al. 2012, Phillips et al.
2013, Slippers et al. 2017). Some species within this gamdermidable 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
Botryosphaerieencompass 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.speciesfungoruniNokgmber
2024) enumerateg42 epithets in this genus, with a limited subset having accompanying DNA
sequence data available.

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

MycoBank number: MB18324 Facesoffungnumber: FOF03512

Associated wittcankeron stems oficus elasticaRoxb. 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 mor@belomycetousConidiomatapycnidial,
embedded in the epidermis, erumpent at maturity, irregular, brown to dark brown, gathered, with
white conidial mass extruding from ostiole, usually multilocuonceptaclebsentConidiomatal
wall consist of multilayers of pale brown to brown, thickalled cells oftextura angularis
Conidiophores hyaline, smooth, straight or slightly sinuous, unbranched, and reduced to
conidiogenous cellsConidiogenous cellsl1i39 x 2i4 em (¢ = 20.1 x 3.4em, n = 30),
enteroblastic, monophialidic, terminahtegrated cylindrical, slightly tapering towards the apex.
Paraphysesot seenConidia 21134 x 517 em (¢ = 26.9 x 6.4em, n = 50 hyaline, aseptate,
sometimes uniseptate, smoatbinded 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 spo@olonieson 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°4Nj2 2 . 02 nfE 29 A4 6 Nj2 2. 1 6 njNFicus3eladticathApr. 2021 | . f
C.L. Yang, YCL202104004 (SICAU 2@121), culture (SICAUCC 28113).

GenBank numbers SICAUCC 230113 = ITS: PP736364, LSU: PP73270&f1-U :
PP779569tub2: PP782063

Notesi The morphological characteristics of tbellection SICAU 230121 align perfectly
with those ofBotryosphaeria dothideéSlippers et al. 2004, Hattori et al. 2021). In the roltus
phylogenetic analysis, the phylogenetic tree closely conforms to the outcomes of prior studies
(Slippers et al. 2004, Chen et al. 202@ttori et al. 2021Zhang et al. 2021 with our strain
forming a distinct cluster alongside theepitype ofB. dothideaFig. 3), andtheir base differences
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are not significant99% for ITS(4/500, 0 gap); 100% for LSUWefl-U, tat@)dBotryosphaeria
dothideahas a broad spectrum of host plants and induces diverse symptoms in various tissues
(Marsberg et al. 2017, Hattori et al. 2021).

Gwenneey ¢ - (& pbl

Figure 21 Botryosphaeria dothideéSICAU 23-:0121). a Symptom®n the stemb Appearance of
conidiomata c, d Crosssection of conidiomata. €onidiomatal wall f Conidiogenous cellsvith
developing conidia. g Conidia.Germinaing conidia in sterilized water after 12 inFrontview of
colonyon PDA.j Reverse view otolonyon PDA.Scd e bar s: c = 20h0=1@8 m, d
e m.

LasiodiplodiaEllis & Everh.
Notesi Lasiodiplodiawas introduced by Ellis & Everhaf1896 with L. theobromag= L.
tubericolg as the type species (Clendenin 1896). Within subtropical and tropical retiiess,

1869



fungi, prominent among phytopathogens, are responsible for various symptoms, such as cankers,
fruit rots, dieback, and shoot blights on crops or trees (Phillips et al. 2008aShakirahet 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 documenta®on of
validated species is present in the Species Fungorum (https://www.speciesfungomovengher

2024), showcasing its significant speciosity within Bogryosphaeriaceatamily.

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 i

s21-|| 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

h 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

©

10011 Botryosphaeria pseudoramosa CGMCC 3.18740
Botryosphaeria ramosa CBS 122069
Botryosphaeria scharifii CBS 124703
2X 10011[ Botryosphaeria agaves CBS 133992
Botryosphaeria agaves MFLUCC 10-0051

| 100/0.0| Botryosphaeria osmanthuse GUCC 21433

_‘ Botryosphaeria osmanthuse GUCC 21433.1

Botryosphaeria puerensis CGMCC 3.20081

. '| Botryosphaeria gingyuanensis CGMCC 3.1874

Botryosphaeria gingyuanensis CGMCC 3.1873
M Botryosphaeria kuwatsukai CBS 135219
Botryosphaeria rosaceae CGMCC 3.18007

_[— Botryosphaeria fusispora MFLUCC 11-0507
Botryosphaeria fusispora MFLUCC 10-0098

lsall] Botryosphaeria fujianensis CGMCC 3.19099

Botryosphaeria fujianensis BIFUCC 180226-3

75.|| Botryosphaeria fabicerciana CBS 127193

Botryosphaeria fabicerciana CBS 127194

100/1

10011| Botryosphaeria salicicola GUCC 21230.1
Botryosphaeria salicicola GUCC 21230

100,,[ Botryosphaeria corticis CBS 119047
Botryosphaeria corticis ATCC 22927
2X 1001 [ Botryosphaeria corticola CBS 112547
Botryosphaeria corticola CBS 112549

10m|—_Borryasphaeria iberica CBS 115035
Botryosphaeria sarmentorum IMI 63581b

1o0.. | Neoseytalidium dimidiatum CBS 251.49 i
i Neoscytalidium dimidiatum CBS 145, 78 QUIGROUPS

Figure 3 T Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU,tefl-U,tub2, and rpb2 sequences, encompassing species within the
Botryosphaeriagenus. The phylogenetic analysis includedy-sevenstrains and a total of 3,789
characters (ITS: 1626, LSU: 6271,826,tefl-U : 1 2,383 tdb2: 2,386 2,851, rpb2: 2,852

3,789) after alignment. The tree is rootedNeoscytalidium dimidiatunfCBS 145.78 and CBS
251.49). Singlegene analyses were conducted, resulting in similar tree topologies between the ML
and BY methods, ensuring consistent comparisons of clade stability. Thecbesty RAXML tree

with a final likelihood value 0§9,663.238560 is presented. The matrix had 734 distinct alignment

100/1

100/-
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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-tyhe stains aré

bold, and the new isolate is red. The bar, set at 0.02, represents the estimated number of
nucleotide substitution sites per branch.

2. Lasiodiplodia pseudotheobromad.J.L. Phillips, A. Alves & Crous, Fungal Divers. 28: 8
(2008) Fig. 4

MycoBank number: MB51094 Eacesoffungnumber: FoF00166

Associated withwig blight on stems oAcer palmatunThunb. Sexual morphlot observed
Asexual morphCoelomycetousConidiomatal35i 230 x 80/ 150 em (% = 182 x 10%m, n = 20),
pycnidial, immersed, covered with hyphae, brown to black, solitary or gregarious, globose to
oblate, uniloculateConidiomatal wall18/3 2  width, comprising 56 layers of thickwalled,
dark brown cells ofextura angularis becoming thirwalled and hyaline towards the inner region.
Paraphysed.(0i2 . 5 wigtiy hyaline, cylindrical Conidiophoreseduced to conidiogenous cells,
arising from the inner cells of the conidiomatanidiogenous cell§4i 26 x 1218 em (¥ = 20 x
15 & m, n = 30), h o |ampullif@m or cybndricah gneodtiConidia20i89mxo0 ot h
10i1 4 m ¢ = 25 x 12em, n = 50), oblong to ovoid, thiekalled, initially hyaline, aseptate,
becoming iseptate and pale brown to brown, with melanin dépasi the inner surface of the wall
arranged longitudinally giving a striate appearance to the conidia.

Culture characteristicé Germinated conidia formeiah sterilized watewfter 12 h.Colonies
on PDA attaining 4060 mm diameterin 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 i China, Sichuan Province, Chengdu City, Xindu District,
104A10Nj17. 09nE 30A45Nj36. SAtenjddimating Sun. 2021, K.Is. ¥d, . f r
XXL202106001 (SICAU 23141), culture (SICAUCC 28112).

GenBank numbers SICAUCC 230112 = ITS: PP736374yb2: PP782069pb2: PP782081

Notesi The asexual morph dfasiodiplodia pseudotheobromaeas initially described by
Alves et al. (2008) fronGmelina arboreaand laterthe sexual morph was describedsamples
from dead leaves d?lukenetia volubiligTennakoon et al. 2016)n the phylogenetic analysis, our
isolate (SICAUCC 23112) clustered together with the type strairLopseudotheobromasith
92% MLBS / 100 BYPP support (Fig. 5). A comparison of IT®p2, andrpb2 sequence data
between our strain antl. pseudotheobromaéCBS 116459, holotype) showed no nucleotide
difference (Alves et al. 2008). Morphologically, the new isolate displays similar morphological
characteristics with.. pseudotheobromae having immersed conidiomata and ellipsoidal, thick
walled, Iseptate mature conidia with longitudinal striations. Therefore, we identify the new
collection ad.. pseudotheobromaenarking the first reported occurrenceficer palmatum

NeofusicoccumCrous, Slippers & A.J.L. Phillips

Notesi Neofusicoccunwas introduced by Crous et al. (2006), wiNh parvumas the type
species.Neofusicoccunspecies, commonly cause diseases in woody plants worldwide. Several
Neofusicoccunspecies were reported to be associated with shoot blight, branch cankers and bot
gummosis, includingNeofusicoccum australeN. luteum N. mediterraneum N. parvum
(Adesemoye et al. 2011, 2014, Mayorquinet et al. 2016, Vakalounakis et al. [R@df))sicoccum
is characterized by fusiform t ol ieleldoi pssyr an aans
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.speciesfungoruiargmnber2024)
enumerates®epithets in this genus.
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3. Neofusicoccum parvunfPennycook & Samuels) Crous, et al., Stud. Mycol. 55: 248 (2006)
Fig. 6

MycoBank number: MB50087%acesoffungnumber: FOF02411

Associated withcanker on stems and branche<dfus reticulataBlanco (Orah mandarin).
Sexual morph: Not observed.séxual morphCoelomycetousConidiomatall6 3 1 2 langrx
8712 5 5m wadth x 90/ 157 em high (¢ = 175 x 149 x 12&m, n = 30), gregarious, immersed,
globose to subglobose, dark brown to blaekridium 18740 em (¢ = 27 em, n = 20) widh,
composed of hyatie to brown cells ofextura angularis Conidiogenous cellsylindrical, straight,
colorless, and smootRonidial3i 21 x 410em (¢= 16 x 8em, n = 50), elliptical, straight, with a
rounded apex and a truncated base, hyaline, savzaitad.

Culture chaacteristicsi Coloniesgrowing 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 grajivaceous.

Material examined China, Sichuan Province, Mianyang City, Zitong G nt vy , 105A9]
31A37Nj49nN, 440 m, i s o lICitrus feticolatg 26 Oct. 201, W.GdCaip r a n
CWG202110001 (SICAU 28108), culture (SICAUCC 28086).

GenBank numbers SICAUCC 230086 = ITS: PP133649, LSU: PP13365@f1-U :
PP125718tub2: PP952309

Notesi The specimen in our study shared similar morphology with the description of
Neofusicoccurparvumreported by Crous et al. (2006) and Aloi et(2021). The strain SICAUCC
23-0086 clustered wittN. parvumwith 93% MLBS and 0.98 BYPP bootstrap support (Fig. 7).
Nucleotide comparisons of ITS, LSU, SSind tefl-U ( S| C A WD@86) shbBed high
homology with the sequencesf parvum(CMW9081, extype), similarities are 99.8% (515/5186,

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

Figure 4 1 Lasiodiplodia pseudotheobromg&ICAU 230141). aSymptoms on the stenb
Appearance ofconidiomata ¢, d Crosssection of conidiomda e Conidiomatal wall. f
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Conidiogenous cellvith developingconidium. gi j Conidia. kGerminaing conidium. | Front view

of colonyon PDA.m Reverse view of colongn PDA.Scale bars: b2 0 0
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Figure 5 1 Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITSpb2, tefl-U andtub2 sequences, encompassing species withitdisediplodia
genus.The phylogenetic analysis included ninéiye strains and a total of 2,902 characters (ITS:

1i 619, rpb2: 620 1,609,tefl-U : 12,4441002: 2,415 2,902) after alignmenDiplodia seriata

CBS 112555 an®iplodia mutilaCMW 7060 were used as the outgodaxa. Singlegene analyses

were conducted, resulting in similar tree topologies between the ML and BY methods, ensuring
consistent comparisons of clade stability. The -sesting 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-gxe strains arén bold, and the new isolate is red. Bar = 0.02
represents the estimated number of nucleotide substitution sites per branch.

g |

Figure 61 Neofusicoccunparvum(SICAU 230108) a, bAppearance ofonidiomataon the stem
¢ Crosssection of conidioma. d Ostiole with periphyses. e Peridium. f Conidiogenossnll
developingconidia. g Conidia. hGerminaing conidium.i Front view of colonyon PDA.j Reverse
view of colonyon PDA.Scale bars: a =2 mm, b = 20, ¢ =50em, d, e =2&m, fih = 10em.
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901096 Neofusicoccum parvum CBS 110301
930.98|L  Neofusicoccum parvum CMW9081
Neofusicoccum parvum SICAUCC 23-0086

Neofusicoccum kwambonambiense CBS 123639

Neofusicoccum dianense CSF6075
2l Neofusicoccum hongkongense CERC 2973
Neofusicoccum cordaticola CBS 123634

79/0.94 \1 Neofusicoccum batangarum CBS:127348

94/0.99
0.91~F—1,

Neofusicoccum batangarum CMM4553
- Neofusicoccum umdonicola CBS 123645
Neofusicoccum sinense BIFU GJJ160220-10
L Neofusicoccum occulatum CBS 128008

-0.90—_|

Neofusicoccum sinoeucalypti CERC 2005

\— Neofusicoccum brasiliense CMM1338
ogn.gg| Veofusi q itum CBS 126655
| Neofusicoccum arbuti CBS 116131

[ Neofusicoccum ningerense CSF6028

91/0.97
~J

Neofusicoccum magniconidium CSF5876

Neofusicoccum macroclavatum CBS:114149

Neofusicoccum pennatisporum MUCC510
Neofusicoccum mediterraneum CBS 125264

91/0.98 Neofusicoccum mediterraneum CBS 121718
Neofusicoccum ursorum CBS 122811

M Neofusicoccum viticlavatum CBS:123532
1001 Neofusicoccum protearum CBS:111200
78/0.98 M 4E Neofusicoccum protearum CBS:114176
Neofusicoccum hellenicum CERC1947
:1_— Neofusicoccum pistaciae CBS:595.76

Neofusicoccum cryptoaustrale CBS:122814
Neofusicoccum stellenboschiana CBS:110864

i Neofusicoccum stellenboschiana CPC:35286

Neofusicoccum cryptoaustrale CBS:122813
Neofusicoccum luteum CBS:562.92
Neofusicoccum I itzerae CMW41469

Neofusicoccum lumnitzerae CBS:139675

Neofusicoccum vitifusiforme CBS 110887

—_ Neofusicoccum parviconidium CSF5667
99/1| [ Neofusicoccum microconidium CERC 3497

Neofusicoccum mangiferae CBS 118532

94/0.99 |

Neofusicoccum eucalypticola CMW 6539

4100”': Neofisicoccum eucalyptorum CMW6233
Botryosphaeria dothidea CMW8000

0,02 100/1{ BolZosihaeria dothidea CBS 110302
Figure 7 7 Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, tefl-U and tub2 sequence dataset, representing the species of
NeofusicoccumForty-three strains were included in the combined analyses, which comprised
2,357 characters (ITS:i1634, LSU: 6351,552, tefl-U 1,553 1,891, tub2: 1,8922,357) after
alignment.Singlegene analyses eve conducted, resulting in similar tree topologies between the
ML and BY methods, ensuring consistent comparisons of clade stability. Thecbasg RAXML
tree with a final likelihood value 0f6,712.251400 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 = 8.43@LE 1.000000.

Bootstrap support values for MLBS equal or greater than 70%, and BYPP equgréater than
0.90 are indicated at the nodes as MLBS / BYB#tryosphaeria dothide@CMWB8000 and CBS

1875


http://www.indexfungorum.org/Names/Names.asp?strGenus=Neofusicoccum

110302) was used as the outgroup taxa. Thig@x strains are bold, and the new isolates of this
study aran red.

Figure 81 Neoscytalidiumhylocereurrundulatum(holotype SICAU 230144). a, b Symptoms on
the stem c Crosssection of conidimata d Conidiogenousvall. e Conidiogenous cells with
devebping conidia. f Conidia. gserminaing conidia. h Front view of colonyon PDA.i Reverse
view of colonyon PDA.Scalebarsc = 50 e m,igd ==1D0 g¢enm, e

NeoscytalidiumCrous & Slippers

Notesi Neoscytalidiunwas established by Crous et al. (20@@h N. dimidiatumas the type
species. Crous et al. (2006) systematically determined the polyphyletic stagcs/tafidium
prompting the establishment of the geNeoscytalidiunto accommodat&cytalidium dimidiatum
asN. dimidiatum Neoscytalidiunspecies is characterized by conidia oblahguse to doliiform,
dark brown, thickwalled, Q0 2-septate with a darker central cell, arthroconidia borne in dry
powdery chains, oblongbtuse to doliiform, brown and disarticulated inid&eptate (Crous et al.
2006, Phillips et al. 2013, Huang et al. 2016). Memberbledscytalidiumhave generally been
documented as plant pathogens, causing canker and dieback on economically important tree species
(Fernandeterrera et al. 2017Coutinhoet al. 2018 Alizadeh et al. 2022), and associated with
human diseases (Bakhshizadeh et al. 2014, CaMidina et al. 2019).

4. Neoscytalidium hylocereurundulatum S.S. Xiang & C.L. Yang, sp. nov. Fig. 8

MycoBank number: MB900694;acesoffungnumber: FOF16129

Etymologyi The specific epithet reflects the host gehlytocereus

Holotypei SICAU 230144

Associated wittcanker on stems ddylocereus undatu@Haw.) Britt. et Rose. Sexual morph:
Not observed. Asexual morp@oelomycetousConidiomata95i 120 x 95180em (¢= 102 x 123
e m, n = 10), pycnidi al , i mmersed to partly er
uni-loculate, ellipsoid or fusiform, ostiolate, glabrouSonidiomatal wall 7134 ¢ m i d
comprising of thickwalled, pale brown to brown cells déxtura angularis thickening at apical
zone. Conidiophoresreduced to conidiogenous cells, arising from the inner layer cells of the
conidiomata. Conidiogenous cells/i18 x 26 em (¢ = 10.2 x 3.5em, n = 30), hyaline,
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enterdlastic, monophialidic, integrated, cylindrical to subcylindrical, tapered to the apices, straight
or curved, with minute collarette, smoe#lalled, collarette ®Gi3e m | Gamidialli 17(i 22) x

4517 me(e= 14.4 x 5.7em, n = 50), hyaline, fusiform, lghsoid, subcylindrical, straight or
slightly curved, aseptate, usually with twguttules thinwalled, smooth.Betaconidia not
observed.

Culture characteristicé Colonieson PDA attaining 6070 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, 103A51N;j2
Hylocereus undatyslO Nov. 2020, C.L. Yang, YCL202011003 (SICAU-@B44, Iolotype), ex
type culture (SICAUCC 28103). ibid. YCL2020110032 (SICAU 230151), living culture
SICAUCC 230137.

GenBank numberss SICAUCC 230103 = ITS: PP781969, LSU: PP719621, SSU:
PP734052,tefl-U : P Q0 fuB26 RQDO5626. SICAUCC 28137 = ITS: PP81970, LSU:
PP719626, SSU: PP7340%¢f1-U: P Q0 02:PQM®5627

Notesi In the phylogenetic analysidleoscytalidium hylocereunmdulatumforms a wel
supported subclade withilNeoscytalidium(96% MLBS / 1.00 BYPP) and shows a close
relationship with N. hylocereum (Fig. 9). Through pairwise nucleotide comparisoris,
hylocereuraundulatumexhibits distinctions fromN. hylocereun{TSU-HPOL1, holotype) The ITS
region shows a 98.0% similarity (496/506, 2 gafefl;U s hows 96. 8% sCg#), | ar i
andtub2 is 100% identical (400/400,gap).Morphologically,N. hylocereurrundulatumsets itself
apart fromN. hylocereunby having larger conidia (117(i22) x 4517 e m V18.5 x 2758
pm) and a more rapid colony growth rate i(18.5 mm/d vs. 30mm/d). FurthermoreN.
hylocereurundulatumfeatures twoguttuleson conidia, a characteristic absentNn hylocereum
(Wonglom et al. 2023). Consequently, we introddktehylocereurrundulatumas a distinct and
novel species.

Phyllostictacead-r.

Notes i Phyllostictaceae(as Phyllosticte) was originally proposed by Fries (1849) and
accepted by Hawksworth & David (1989). Seaver (1922) used Rhglostictales and
Phyllostictaceado suit the characteristics &fhyllosticta Slippers et al. (2013) and Wikee et al.
(2013a) reestablished’hyllostictaceaeas an independent family within tiBotryosphaerialeso
accommodatePhyllosticta a taxonomic adjustment supported by phylogenetic investigations.
Phyllostictaceaespecies are generally causal agents on economic crops, and characterized by their
smaller asci and ascospores compared to thosBotl/osphaeriacegeand their ascospores
accompanied by gelatinowwapped ascospores (Liu et al. 2016). The divergenBéyifostictaceae
members took place in the Cretaceous epoch, subsequently giving rise to distinct genera within the
Mesozoic era (68251.90 Mya) (Rathnayaka et al. 2023).

PhyllostictaPers.

Notesi Phyllostictawas introduced by Persoon (1818) wkh convallariaeas the type
species Phyllostictg initially classified in the familyPhyllostictaceaeoy Fries (1849), was later
moved toBotryosphaeriaceabased on multiple studies (Crous et al. 2@hoch et al. 200Q6&.iu
et al. 2012). However, following a phylogeneticagsessment, it was subsequenthkglessified
back intoPhyllostictaceadSlippers et al. 2013Vikee et al. 2013)Phyllostictamembers exhibit
erumpent ascomata;spored, clavate to broadly ellipsoid asci, ellipsoid to limoniform ascospores,
pycnidial conidomatawith 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. RBjligsticta
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 et2013 b, Sui et al. 2023). The Species Fungorum
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(https:/lwww.speciesfungorum.orfjlovember2024) lists a comprehensive tally 0f029 names
associated witlPhyllosticta 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
01| Neoscytalidii hollandiae CBS 122070
80 Neoscytalidium novaehollandiae CBS 122610
Neoscytalidium sp. PNnov1
/1| Neoscytalidium orchidacearum MFLUCC 12-0533

4x 9
Neoscytalidium orchidacearum CMU287
85/ Neoscytalidium hylocereum TSU-HP02
98/1 Neoscytalidium hylocereum TSU-HP01

Neoscytalidium hylocereum PSU-HPO1

88/1|

891

Neoscytalidium hyl -undui
Neoscytalidium dim CBS 145.78
Neoscytalidium dimidiatum CBS 251.49
71/--| - Neoscytalidium dimidiatum KARE1790
1001 T Nooseytalidium dimidiatum KARE1792
80/0.99 | Neoscytalidium dimidi KARE1793
651Ul Neoscytalidium dimidiatum KARE1791
Neoscytalidium dimidiatum CBS 499.66
86/0.95 Neoscytalidium dimidi 2-D53
I‘V’CUDL lidii dimidi 2‘D56
A‘V’CUQL lidii dimidi IO'BOS
Botryosphaeria fusispora MFLUCC 10-0098
Botryosphaeria corticis CBS 119047
Botryosphaeria dothidea CBS 115476
Botryosphaeria agaves CBS 133992

991

10011 Cophinforma atrovirens CBS 117444
Cophinforma atrovirens MFLUCC 11-0425

75/0.97|

CBS 122528
Neodeightonia subglobosa CBS 448.91

100111 Sphaeropsis visci CBS 122526
Sphaeropsis visci CBS 100163
Sphaeropsis porosa CBS 110496

Sphaeropsis eucalypticola CBS 133993

-/0.98|

Phaeobotryon mamane CPC 12440

Tiarosporella tritici CBS 118719

9711

Spencermartinsia viticola CBS 117006
Spencermartinsia viticola CBS 117009

100/1

4x 100/1

CBS 117448

| ——— [
Endo

4 100-— Saccharata proteae CBS 115206

o Saccharata hawaiiensis CBS 111787 OUTGROUPS

Figure 9 T Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU, SSU,tefl-U, tub2dsequence dataset representing the species in

1878



Botryosphaeriaceaand Saccharatacea€The tree is rooted tBaccharata proteaéCBS 115206)

and S hawaiiensis(CBS 111787).Sixty-two strains were included in the combined analyses,
contributingto a dataset comprising 5,618 characters (ITiX,A20, LSU: 1,02102,591, SSU:

2,592 4,300, tefl-U : 44, BEtab2: 4,9675,618) after alignment. Singgene analyses were
conducted, resulting in similar tree topologies between the ML and BY methosisiingn
consistent comparisons of clade stability. The -sesting 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 = 4.53289T = 1.000000. Bootstrap support
values (MLBS) O 60 %, and Bayesian posterior
nodes as MLBS / BYPP. The ¢ype strains are bold, and the new isolates of this study are red.
Bar = 0.05 represents the estiteed number of nucleotide substitution sites per branch.

5. Phyllosticta citribrasiliensisO.L. Pereira, Glienke & Crous [asttibraziliensis], Persoonia 26:
54 (2011) Fig. 10

MycoBank number: MB172054acesoffungnumber: FoF12964

=Phyllosticta ericarumCrous, Persoonia 28: 161 (2012)

Associated withblack spas on leavesof Polygonatumsp., producing a covering on the
suface of leaves, symptoms appeared as local or whole leaf blight accompanied by the formation
of numerous pycnidia. Sexual morptot observedAsexual morphCoelomycetousConidiomata
140230 x 1001 6 5m (e= 168 x 124em, n = 10),pycnidid, solitary, scattered or gathered,
uniloculate, subglobose to globose, s@mminersed, conspicuous on leaf surface, black.
Conidiomatalwall 19132 em (¢ = 24.8em, n = 20)width, comprising brown to dark brownj B
layers cells oftextura angularis Ostiole 15120 em (% = 17 em, n = 10)width, central, single.
Conidiophoresreduced to conidiogenous celSonidiogenous cell40i 18 x 3i5 em (¢ = 13.8 x
3.9 &m, n = 20), enterobl astic, monophialidi
from the inner layer of pycnidial wallConidia 10i 14 x 89 em (¢ = 11.7 x 8.5em, n = 50),
hyaline, ellipsoidal to obovoid, numerous guttulate,-oeked, smootiwalled, surrounded by a
mucilaginous sheath, slightly thicker on both sidé8 &m (¢= 2em, n = 20) thickusually with a
sunken area dhe top 1i3em (= 2em, n = 10)width, thinner at apex, Bilem (¢=1em, n =
10) width, with a hyaline, apical mucoid appendagppendagedli67 x 0.52em (¥=34.5x 1.1

em, n = 30), wunbranched, fl exuous, tapering t
Material examined China, Sichuan Province, Neijiang City, Zizhong County, Huaxiang
Village, 104A49Nj31. 33nE 2 edygobailjired., 22 3am.N2023, £0.6 m,

Yang, YCL202301001 (SICAU 26129).

GenBank numberis SICAU 230129 = ITS: PP736375, LSU: PQ06888&1-U : PP77957¢
act PP782108

Notesi Phyllosticta citribrasiliensisvas initially documented by Glienke et al. (2011) from
healthy leaves o€itrus sp. in Brazil. The characteristics of our collection algpsely with those
of P. citribrasiliensis(CBS 100098, holotype) in having solitary, globose pycnidia with central
ostiole, and ellipsoid to obovoid, coarsely guttulate, smaathed conidia with mucoid apical
appendaggGlienke et al. 2011). In the mullene phylogeny, our new collection formed a
cohesive cluster withP. citribrasiliensis with 85% MLBS / 0.99 BYPP support (Fig. 11).
Comparison of the LSUWctandtefl-U s e g u R. nitdbeasil@risis(CBS 100098, holotype) and
our strain showed 100% similarity, while the ITS showed 99.09%4/%89 bp, 2 gaps) similarity.
Consequently, we accept the new collectionPascitribrasiliensis which represents the first
discovery of this species dPolygonatunsp. in China.

CapnodialesWoron.
Notesi Capnodialeswas erected by Woronichin (1925) withbothideomycetebased on
phylogenetic studies (Schoch et al. 2006, 2@®us et al. 2009a). Within the ordeéapnodiales
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there are 10 families listed&eminiaceagAntennulariellaceaeCapnodiaceagEuantennariaceae
JohansoniacegeMetacapnodiacegeNeoantennariellaceaePiedraiaceae Readerielliopsidacege
Xenodevriesiaceaeand Capnodialesgeneraincertae sediswith 10 genera (Wijayawardene et al.

2022). The divergence of tligapnodialedrom Myriangialesoccurred around 205 Mya (16548),

towards the end of the Triassic period (Hongsanan et al. 2016). Capnodialeanggesmiakylive

on leaf as epiphytes in association with inseggnerated honeydew, exhibiting roles as saprobes,

leaf pathogens, usually without pseudoparaphyses in ascostromata (Hughes et al. 1976, Crous et al.
2009a, Chomnunti et al. 2011). Ti@apnodialesorder predominantly comprises four families

linked to sooty mold, namelyAntennulariellaceage Capnodiaceae Euantennariaceae and
Metacapnodiacea@Chomnunti et al. 2014).

Capnodiacead¢ithn. ex Theiss.

Notesi Capnodiaceaewas established by Von Ho6hnel (1910) wi@apnodiumas its
designated type genus and presently encompasses an assemblage of 11 genera and approximatel
150 species (Lu et al. 2022, Wijayawardene et al. 2022). The first major monographic review of
Capnodiaceaavas undertaken by Batisga 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. 2020Capnodiaceagepresents 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,
darkbrown, 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 107 Phyllosticta citribrasiliensigSICAU 230129). a Symptoms ondHeaf.b Appearance
of conidiomatac Crosssection of coniddmata d Conidiomatalall. e, f Conidiogenous cells with
developing conidia. g, h Conid{ghe arrow indicates a dimpled area at thg.t8pale bars: b = 300
em, ¢ =50em, d =20em, d h = 10em.
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Phyllosticta fallopiae MUCCO0113
Phyllosticta conjac MUCC0410
80098 Phyllosticta capitalensis CBS 128856
Phyllosticta camelliae MUCC0059
71— Phyllosticta paracapitalensis CPC 26517
Phyllostlcta rhizophorae NCYUCC 19-0352
Phyll cordylinophila MFLUCC 10-0166
Phyllosncta maculata CPC 18347
Phyllosticta cavendishii BRIP 57384
Phyllosticta musarum BRIP 57803
Phyllosticta musaechinensis GZAAS 6.1247
Phyllosticta aristolochiicola BRIP 53316
Phyliosticta carochlae CGMCC 3.17317
Phyllosticta mangiferae IMI 260576
Phyllosticta mangiferae CPC 20260
Phyllosticta ardisiicola NBRC 102261
Phyllosticta schimicola CGMCC 3.17319
Phyllosticta schimae CGMCC 3.14354
Phyllosticta acaciigena CPC 28295
Phyllosticta b isii CBS 535.87
100y Phyllosticta partricuspidatae NBRC 9466
Phyllosticta partricuspidatae NBRC 9757
Phyllosticta parthenocissi CBS 111645
Phyllosticta vitis-rotundifoliae CGMCC 3.17322
Phyllosti iae CBS 445.82
Phyllosncta alaelcala CPC 21020
Phyll icola CGMCC 3.14985

P styr
091.1{__"' llosticta ilicis-aquifolii CGMCC 3.14358
Phyllosticta philoprina CBS 587.69
Phyllosticta brazilianiae LGMF 330
Phyllosticta azevinhi MUCC0088
Phyllosticta cornicola CBS 111639
Phyllosticta leucothoicola MUCC553
., Phyllosticta neopyrolae CPC 21879
Phyllosticta gaultheriae CBS 447.70
Phyllosticta pyrolae IFO 32652
Phyllosticta rubella CBS 111635
Phyllosticta pachysandricola MUCC124
Phyllosticta yuccae CBS 117136
Phyllosncta pnvastlmae CBS 112527
inima CBS 585.84
Phyllosllcla sphaeropsoidea CBS 756.70
Phyllosticta telopeae CBS 777.97
Phyllosticta hakeicola CBS 143492
Phyllosticta abieticola CBS 112067
Phyllosticta ligustricola MUCC0024
Phyllosticta podocarpicola CBS 728.79
57 Phyllosticta cryptomeriae MUCC0028

Phyllosticta foliorum CBS 447.68
Phyllosticta cruenta CBS 858.71

68/

Phyllosticta hubeiensis CGMCC 3.14986
Phyllosticta hamamelidis MUCC I49
Phyllosti isicola CBS 138899

4|—‘— Phyllosticta vacciniicola CPC 18590 :
Phyllosticta vaccinii ATCC 46255

Phyllosticta rhodorae CBS 901.69
1 Phyllosticta citribraziliensis CBS 10
Phyllosticta citribraziliensis (=Phyl
Phyllosticta citribraziliensis SICA
—— Phyllosticta concentrica CPC 18842
66/0.98— Phyllosticta kerriae MAFF 240047
10011 Phyllosti bae-japonicac MAFF 236703
.| I- Phyllosticta harai MUCC0038
Phyllosticta spinarum CBS 292.90
Phyllosticta gardeniicola MUCCO0117

FE Phyllosticta hypoglossi CBS 434.92
o

Phyllosticta iridigena CBS 143410
Phyllosticta cussonia CPC 14873
Phyllosti longata CBS 126.22
Phyllasttcta ophxopagom.s KACC 47754
6 72 Phyll citrich ZJUCC 200956
Phyllostma aspultsmcola NBRC 102244
Phyll hensis BRIP 58044
Phyllasncta haslae CGMCC 3.14355
Phyllosticta kobus MUCC0049
1001 Phyllosticta citricarpa CBS 127454

100/1

Phyllosticta citricarpa CBS 127455

Phyllosticta paracitricarpa CPC 27169
Phyllosticta citriasiana CBS 120486

Phyllosticta citrimaxima MFLUCC 10-0137

Phyllosticta hymenocallidicola CBS 131309

Phyllosticta hymenocallidicola CPC 19331
Phyllosticta catimb is URM 7672

Phyllosticta bifrenariae CBS 128855
Phyllosticta austroafricana CBS 144593

Phyllosticta carissicola CPC 25665

Phyllosticta owaniana CBS 776.97

Phyllosticta pseudotsugae CBS 111649

og0 Phyllosticta podocarpi CBS 111646

Ph yllasncla podocarpi CBS 111647

h is CBS 144592

190’1_— Botryosphaeria stevensii CB§ 112553
Botryosphaeria obtusa CMW 8232 OUTGROUPS
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Figure 11 7 Phylogram derived from maximum likelihood analyses of a combined dataset
comprising ITS, LSU,tefl-U ,act, and gapdh sequence dataset representing the species of
Phyllosticta The phylogenetic analysis includeohety-threestrains and #otal of 6,847 characters

(ITS: 1i 2,091, LSU: 2,0904,106, tefl-U : 4 4,90@ act 4,901 5,606, gapdh 5,607 6,847)

after alignment. The tree is rooted Botryosphaeria obtus¢CMW 8232) andBotryosphaeria
stevensii(CBS 112553). Singlgene analysesave 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 683,904.532107 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 exype strains arén bold, and the new isolates of this study ereed. Bar = 0.07
represents the estimated number of nucleotide substitution sites per branch.

ConidiocarpusWoron.

Notesi Conidiocarpuswas erected byWoronichin (Jaczewski917), withC. caucasicuss
the type specie€onidiocarpushas previously been described as the asexuBhodgmocapnias
(Hughes 1976), but subsequent research has established that the type s@ametiarfarpusand
Phragmocapniadelong to two separate genera (Abdollahzadeh et al. 2020). To date, there are 14
distinct epithets associated withConidiocarpus species in  Species Fungorum
(https://www.speciesfungorum.org, November 202sd onlyfour species have been recognized
within this genus, namelyfC. caucasicusC. fici-septicag C. guilanensis and C. siamensis
(Abdollahzadeh et al. 202&hodaparaset al. 2020, Tennakoon et al. 202Z&m et al. 2024,
Yang et al. 2024

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

MycoBank number: MB90065%acesoffungnumber: FoOF15926

Etymologyi Refers to the host gen@nnamomumwhere the species collected.

Holotypei SICAU 230150

Associated withdark mildew on leaves ofCinnamomum japonicurBiebold, producing a
black sootylike covering on the surface of leaves, symptoms appeared as dark mildew
accompanied by the formation of pycnidia randomly distributed throughout the |8dadkis
composed of a hyphaetwork on leaves, consisting of cylindrical, brown, vegetative hyphae.
Superficial hyphaeli 7 em (¢ = 5.4em, n = 15)width, branched, septate, anastomosing. Sexual
morph:Not observedAsexual morphCoelomycetousConidiomata500 860em (= 727em, n =
20) high, pycnidid, elongate, superficial, solitary or gregarious, sometimes accrete with two
pycnidia, blackish brown, with a longstalk measuringib7 x 2647 em (= 404 x 33em, n =
20), a lengthened neck, IZb0em (¥= 197em, n = 20) in height, I@6em (¢= 21em, n = 20)
diameter swollen in the middle or twihirds of the pycnidium, the swollen area producing conidia
inside.Ostiole4i 8 em (¢= 6.3em, n = 10)diameter with a fimbriate apex,3 35 x 2.54em (%=
28.1 x 3.3em, n =20). Conidiomata in swollen pa@9i 135 x 3757 em (¢ = 115 x 45em, n =
20), ellipsoid, bearing hyaline, continuous conidi@nidiomatal wall7i 11 em (¢= 9.2em, n =
20), consisting of 4-layers of pale brown to dark brown, thiakalled cells oftexiura angularis
Conidia5i6 x 23 em (= 5.5 x 2.8em, n = 60), hyaline, cylindrical to oblongseptategnds
round, smootiwalled.

Culture characteristic§ Germinaed conidia in water at 252 8 for 12 h,
germinating tube formed from both ends of the spBodonieson PDAslow growing, reaching 1.5
cmdiameterafter 16 days, superficial, erumpent, with entire edge, gray tegyesn, olivaceous in
reverse.
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https://www.speciesfungorum.org/Names/GSDSpecies.asp?RecordID=803878
https://www.speciesfungorum.org/Names/GSDSpecies.asp?RecordID=555310
https://www.speciesfungorum.org/Names/NamesRecord.asp?RecordID=807059
https://link.springer.com/article/10.1007/s11557-019-01551-w#auth-Seyed_Akbar-Khodaparast-Aff1

Material examinedi China, Sichuan Province, Chengdu City, Chongzhou City, Tianzi
Mountain, 103A31Nj31.19nE 30 A4Gindn®munjapddicundi8 51
May 2021, C.L. Yang, YCL202105004 (SICAU -B350, holotype), exype culture (SICAUCC
23-0100).ibid. YCL2021050042 (SICAU 230152), living culture SICAUCC 28135.

GenBak numbersi SICAUCC 230100 = LSU: PP732745, ITS: PP73639Qb2:
PP782090,tefl-U : PP779591. -0185 IASUCRP732736, ITS: PP73639ph2:
PP782091tefl-U: PP779592

Notes i Phylogenetic analysis place@onidiocarpus cinnamomeuas a new taxon in
Conidiocarpus which is closest t&C. siamensigMFLUCC 10-0061) and another two strains of
Conidiocarpussp. (CPC 20464 and CPC 20468) with 89% MLBS)0OBYPP support, positioned
at the basal o€onidiocarpusclade (Fig. 13). The comparative analysis of sequences betiveen
cinnamomeug SICAUCC 230100) andC. siamensisgMFLUCC 10-0061) revealed #8.1%
similarity (413421 bp 0 gap in the ITS and &8.0®6 similarity (865882 bp 0 gap in the LSU.
Morphologically, C. cinnamomeusdiffers from C. fici-septicae(MFLUCC 190072, holotype) by
larger conidiomata (508 6 0 e miZ &0 £mM)0 and 5i6axr2@ e mawxli2dida (
em) ( Tennak o donidiedarpuacinnamo2n@ugliffeys.fromC. caucasicu§MFLUCC
10-0064) by the latter having smaller conidiomata {80 0 e m 1458 8mpB wi t h
stalkks (174575 e mi3vls .e n®2 and li@8rgeri¥B8seidd| € Chdh mnunt
2011). Nevertheless, morphological comparison with siamensis(MFLUCC 100061) was
unfeasible due to thebaence of a comprehensive morphological description for this particular
strain. The PHI test also showed that no significant recombination events b&w@enamomeus
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) testC. cinnamomeuss described here as a
new species.

€ )

Figure 121 Conidiocarpus cinnamomelfbolotype, SICAU 230150). aConidiomataformed on
theleaf surface. b, €onidiomatad Ostiolar neck. €onidiomatalwall of swollen part. f Coidia.
g Germinaing conidia. h Front view of colonyon PDA.i Reverse view of colongn PDA.Scale
bars:a,b200 e®mO0 emy dig 201 & ng m.e
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F Conidiocarpus caucasicus MFLUCC 10-0063
Conidiocarpus sp. CBS 139821
Conidiocarpus sp. CBS139818
Conidiocarpus sp. CBS 139819
Conidiocarpus sp. CPC 21380
Conidiocarpus sp. CPC 20472
Conidiocarpus sp. CPC 20465
Conidiocarpus sp. CPC 17778
Conidiocarpus sp. CPC 20463
L Conidiocarpus sp. CBS 139820
Conidiocarpus caucasicus MFLUCC10-0064
Conidiocarpus caucasicus MFLUCC 10-0062
Conidiocarpus caucasicus SDBR-CMU478
Conidiocarpus caucasicus GUMH 937
I'Conidiocarpus sp. CPC 20468
Conidiocarpus sp. CPC 20464
Conidiocarpus siamensis MF.
Conidiocarpus cinnamomeus
Conidiocarpus cinnamomeu.
Conidiocarpus fici-septicae NCY -0134
89/186/0.90 Cogy’mcarpus ci-septicae MFLUCC 19-0072
Phragi
86/0.94 | Phrag
og/1|| Phra
Phrag

006

76/1] 100/0.99

100/1

95/1

Ch i is MFLUCC 13-0778

Chaetocapnodmm siamensis CBS 139815

Chaet thailand, CBS 139619

Chaetocapnodmm tanzamcum CBS 145.79

Chaetocap i CBS 202.30

Ch dium philipp is MFLUCC 12-0110

Chaetocapnodmm summerelln CBS 146158

ellii CBS 146157

- Chaetocapnodium insulare CBS 146159

100/0.99 | Chaetocapnodium insulare CBS 146160

Chaetocapnodmm insulare CBS 146161

Chaetocap itae CBS 124758

Heteroconium cii i

92/H Leptaxyphmm citri CBS 451.66
Leptoxyp glochidion IFRDCC 2651

4100/1_ L Leptoxyphium kurandae CBS 129530
100/1 / dagascariense CBS 124766

100/1

9711

100/1[‘ Phaeoxyphlella phylicae CBS 146171
64/0.97 “—  Phaeoxyphiella australiana CBS 146169
100/1| Fumagospora cinnamomi SIi
1001, Fumagospora cinnamomi SIC
‘Capnodium’ salicinum CBS 131.34

80/1 Sco
99/0.96
100/1 it

76/1

100/ —— Readerielliopsis guyanensis CBS 117550
Readerielliopsis fuscoporiae CBS 139900

100/ X Elsinoe phas

0.08 : #

OUTGROUPS

Figure 13 7 Phylogram derived from maximum likelihood analyses of a combined dataset
comprising LSU, ITS,rpb2, andtefl-Usequencedataset representing the specé&€apnodiaceae
and Readerielliopsidaceaelhe phylogenetic analysis included 79 strains, which comprised 3,467
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characters (LSU:11860, ITS: 8611,393,rpb2: 1,394 2,484 tefl-U : 4 34679 &fter alignment.

The tree is rooted t&lsinoe phaseol(CBS 165.31) andMyriangium hispanicunfCBS 247.33).
Singlegene analyses were conducted, resulting in similar tree topologies between the ML and BY
methods, ensuring consistent comparisons of clade stability. Thedoestg 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 = 0.24237, 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 val ues for maxi mum | i kel.@
probabilities (BYPP) O 0.90 ar etypestrdiis aremboldd a't
and the new isolate is red. Bar = 0.08 estimated number of nucleotide substitutions per site per
branch.

. . Conidiocarpt
Conidiocarpus fici-septicac CPC 20465
NCYUCC 19-0134

Conidiocarpus fici-septicae
MFLUCC 19-0072"

1S SP.

Conidiocarpus sp.

CPG 20463 |
Conidioca

Conidiocarpus caucasicus
MFLUCC 10-0064

onidiocarpus siamensi.
MFLUCC 10-0061

Conidiocarpus sj
(

Conidiocarpus sp.
CPC 20468

Conidocarpus caucasicus

Somdoearpr: Conidiod;
5UMH 9:

upus caucasicus
SDBR-CMU 478

Conidiocarpus caucasicus
MFLUCC10-0063

s ; onidiocarpus sp.
Conidiocarpus caucasicus CBS 139821
MFLUCC 10-0062 Conidiocarpus sp. T

CBS 139820

Conidiocarpus cinnamomeus
SICAUCC 23-0135

Conidiocary
SICAUCC 23-0

0.005

(@w=0.3425)

Figure 147 The splits graph from the pairwise homoplasgiex (PHI) test generated from the
concatenated gene set of ITS, LSpb2, andtefl-U sequence data of cl os
Conidiocarpususing both LogDet transformation and splits decomposition. PHI test resujs<(

0.05 indicate significantecombination within the datasdthe ext y pe st rai ns are ¢
and the new isolates of this study are in red.

Readerielliopsidaceafbdollahz. & Crous

Notes T Readerielliopsidaceaewas introduced by Abdollahzadeh et al. (2020) to
accommodat&umagosporaPhaeoxyphiellaReaderielliopsisScolecoxyphiumand Scorias with
Readerielliopsisas its prototype genus. Presently, 37 species from six generAllagcorias,
FumagosporaPhaeoxyphiellaReaderielliopsisScolecoxyphiumand Scoriasare accepted in the
family (Haituk et al. 2020, Wijayawardene et al. 2022).

FumagosporaG. Arnaud.

Notesi Fumagosporawas introduced by Arnaud (1911) with capnodioidesas the type
species. Fumagosporais recognized as the asexual morph of cert@apnodium species,
exemplified byC. 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 @asalicinum(CBS 131.34) forms a distinct
clade within Readerielliopsidaceae separate fromother 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
Fumagosporamorphology, close t&€. salicinum(CBS 131.34). Consequently, Abdollahzadeh et
al. (2020) designated the generic ndruenagospordo this particular clade. In this paper, a novel
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taxonF. cinnamomiis introduced based on the evidence of phylogenetic analysis, and constitutes
the inaugural documentation of the sexual morpRurhagospora

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

MycoBank number: MB90066Facesoffungnumber: FOF15925

Etymologyi Refers to the host gen@nnamomumwhere the species collected.

Holotypei SICAU 230117

Associated withldark mildew on leaves ofCinnamomum japonicungrowing 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 leaveslus thin, dark brown to
black, easily removed from the leaf surface, composed of cylindrical, vegetative mycelia.
Superficial hyphadi 9 em (¢= 6.6em, 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 morpAscomata68i 114 x 79140 em (# = 96 x 110em, n = 10),
superficial, solitary, sometimes gathered, globose, dark brown to black, ostiole present at maturity
with periphysisAscomatal setaabsentPeridium7i20em (¢= 13.4em, n = 20), consisting ofi2
4-layers of pale brown, thiewalled cells of textum angularis Hamathecium lacking
pseudoparaphyseAsci54i 77(1103) x 2035em (¢ = 66 x 28¢m, n = 20), 8spored, bitunicate,
fissitunicate, subcylindrical to obovoid, short pedicellate or apedicellate, ocular chamber indistinct.
Ascosporedl9.532 x 8illem (¢ = 24.8 x 9.3em, n = 50), hyaline, subfusiform, overlapping
seriate, dictyoseptate, 5 tragsptate, the upper three cells wider than the lower cells, distinctly
constricted at the third septum, guttulate, surrounded by a mucilaginous shédihem2(¢ = 18
em, n = 30) thick in one side. Asexwual morph:

Culture characteristick Germinated ascospores formed after 12 h, and the germinating tube
grows from each cell of the spor€olonieson PDA attaining 385 mm diameterin 30 days,
dense, subcircular, crenated, coriaceous, olivaceous on the front, aerial mycelium infrequent,
reverse dull green.

Material examinedi China, Sichuan Province, Chengdu City, Chongzhou City, Tianzi
Mountain, 103A31Nj31. 19nE Raves 4fBinidndmuBnjapddicumi8 51
May 2021, C.L. Yang, YCL202105003 (SICAU -B317, holotype), exype culture (SICAUCC
23-0099).ibid. YCL2021050022 (SICAU 230153), living culture SICAUCC 28134.

GenBank numbers SICAUCC 230099 = LSU: PP732743, ITS: PP73638§b2:
PP782088,tefl-U : PP779589. -0134 CIASU.CRP732784, ITS: PP736389b2:
PP782089tefl-U PP779590

Notesi In the phylogenetic analyses, the new isoRtenagospora cinnamonfSICAUCC
23-0099) clustered closely witapnodium salicinun{CBS 131.34), forminga distinct clade
which is separate from the co@apnodiumclade inCapnodiaceagwith full bootstrap support
(100% MLBS / 1.00 BYPP). Abdollahzadeh et al. (2020) demonstrated that this clade, which
includesC. salicinum(CBS 131.34) and isolatesxhibiting Fumagosporamorphology, forms a
distinct lineage separate froBapnodiumsensu strictpleading to the designation Bfimagospora
as a generic name for this clade. Sequence comparison bdiweamamomi(SICAUCC 23
0099) andC. salicinum(CBS 131.34) lsowed 94.3P0 (822871 bp, 0 gap) similarity impb2,

96.6%% (893924 bp, 0 gap) similarity itefl-U 98.2%% (449457 bp, 1 gap) similarity in ITS and
99.53% (845849 bp, 0 gap) similarity in LSUThis genetic divergence, in conjunction with its
phylogendt placement withinReaderielliopsidaceaestrongly supports the classification of this
isolate as a novel species witlkiamagosporaThus, we proposg. cinnamomias 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 151 Fumagospora cinnamon(holotype SICAU 230117). aAppearance oéscomata on
the leaf. b, ¢ Superficial hyphae. d Ascomata. e Csestion of ascoma. f Peridiung
Hamathecium. h Asci.Ascospores Ascosporesvith a mucilaginous sheath ink. k Germinaing
ascospores in sterilized water after 12 lront view of colonyon PDA.m Reverse view of colony
on PDA.Scale bars: a = 30, b, d =5&m, c, e, ik =20em, f, g = 10em.

CladosporialesAbdollahz. & Crous

Notesi Cladosporialesvas established by Abdollahzadeh et al. (2020) through phylogenetic
analyses, to incorporate theladosporiaceaefamily. This monophyletic order exhibits many
lifestyles such assaprobic, endophytic, fungicolous, lichenicolous, hupsamd plant pathogens
(Bensch et al. 2012, Abdollahzadeh et al. 2020).

Cladosporiacea€halm. & R.G. Archibald

Notesi Cladosporiaceadgs a monophyletic family ilCladosporialeswith Cladosporiumas
the type genus. OriginallyCladosporiaceaewas classified withinCapnodiales(Schoch et al.
2006). However, subsequent phylogenetic studies have consistently identified members of
Cladosporiaceaas a separate, distinct clade, separate f@@pnodiaceaeMycosphaerellaceage
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. 202t adosporiaceaspecies are primarily saprobic and
endophytic, with some species that exhibit fungicolous, lichenicolous, aquatic, or pathogenic
lifestyles (Heuchert et al. 2005, Sandeiznis et al. 2016, Marifelix et al. 2017, Lee et al.
2023). TheCladosporiaceadamily currently comprises eight genera with around 300 species,
namely Acroconidiella Cladosporium Davidiellomyces Graphiopsis Neocladosporium
RachicladosporiumToxicocladosporiumandVerrucocladosporiunfWijayawardene et al. 2022).

CladosporiumLink

Notesi Cladosporiumwas established by Link (1816) wi€ herbarumas the type species.
Cladosporiumis consideredas 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. 2020dosporiumspecies 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, lturri€gdanzalez et al. 2023, Lee et al. 2023, Yang et al. 2023).
Members ofCladosporiuminhabit diverse ecological niches, encompassing roles as saprophytes,
endophytes, hydrophytes, phytopathogens, animal pathogens, and hyperparasites (Hamayun et al.
2009, SandovaDenis et al. 2015, Zambelli et al. 2015, Anderson et al. 2016, Nratir et al.

2017, IturrietaGonzalez et al. 2021¥ladosporiumis a monophyletic genus @Gladosporiaceae

whose species are distinguished by their specialized conidiophores producing acropetal chains of
conidia from mone 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, lturrietaGonzélez et al. 2021).

8. Cladosporium guizhouens8.Y. Wang, Yong Wang bis & Yan Li, MycoKeys 91: 160 (2021)
Fig. 16

MycoBank number: MB84240Facesoffungnumber: FOF15881

Associated witHeaf blighton leaves oEuonymussp. Sexual morphot observedAsexual
morph:HyphomycetousMyceliumsparse, mainly immerse, often forming leaf spots with abundant
sporulation on the revers€onidiophore$5i 340 x 48.9em (= 160.7 x 6.&£m, n = 50), usually
gathered, sometimes scattered, macronematous, mainly arising from swollen hyphal cells, erect,
straight or flexuous, cylindricadblong, slightly shorter indiametertowards the apex, nen
nodulose,rarely branched, i3 2-septate, without constricted at septa, olivaceous or olivaceous
brown, more or less thickened walled, especially towards the base of conidiofwresogenous
cells10.527 x4i7em (¢= 16.5 x 5em, n = 30), integrated, terminat pleurogenous, cylindrical
oblong, 03-septate, nomodulose, with 13 apically crowed loci, conspicuous503 € ndiametey
thickened and somewhat darkened conidiogenousRarnoconidia7.5 16 x 4i6 em (¢= 11.7 x
4. 6 ¢&m, n = -oBldhg, 01-sepyate, pale olivace@us, smooth, base trunCateidia
numerous, catenate, forming short branched chains in all directibhseptate.Small terminal
conidia4i9 x 3i5em (¢= 6.1 x 3.7em, n = 50), globose, subglobose or ovoid to obovoid, apex
rounded or somewhat attenuatéatercalary conidia7i 11 x 4i5em (¢= 7.9 x 4.3em, n = 20),
limoniform to ellipsoid, ©@1-septate, with 12 (i 3) distal hila.Secondary ramoconidiaparsely
forming. Hila conspicuousli 2 ¢ ndiameterMicrocyclic conidiogersisoccasionally occurring.

Culture characteristics Colonieson PDA attaining 2635 mmdiameterin 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 fissure€olonieson MEA reaching 3040 mmdiameterafter a week, greyish white,
white towards margins, colony wrinkled and folded, radially furrowed, sporulation profuse, without
prominent exudates, reverse olivaceous, margin witdonies on OA reaching 3040 mm
diameter after a week, greyish green with profuse sporulation, reverse olivaceous, without
exudatesColonieson SNA reaching 1225 mm after a week, pale green, aerial mycelium scanty,
loose, sporulation medium, reverse pale green, without exudates.

Material examined China,Si chuan Province, Yadan City,
Lijia Village, 102A47Nj40. 01nE FooAMmgps 11338nnjN,
2020, C.L. Yang, YCL202006005 (SICAU 28.35), culture (SICAUCC 28114).

GenBank numberis SICAUCC 230114 = ITS: PP73636%ct PP782106tefl-U: PP7 795 7 |

Notesi In the phylogenetic analysis (Fig. 17), the new strain SICAUCO123! clustered
within a clade alongsid€ladosporium guizhoueng&UCC 401.7, holotype) witB7% support in
MLBS and 1.00 suppoéin BYPP, maintaining consistency with the morphological characteristics
described in the type description (Wang et al. 2022a). A comparison of thadJ &ndtefl-U
nucleotides betwee@. guizhouensand the new strain (SICAUCC ZB.14) showed no nusbtide
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differences for ITS andct, while there were slight variations of 0.4% and 1.72%efU wh e n
compared to GUCC 401.8 and GUCC 401.7, respectively. The newly collected specimen is
tentatively classified as a new strain@fguizhouensbased on dth morphological characteristics

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

Figure 16 7 Cladosporium guizhouens¢SICAU 230135). a Symptoms on the leaves. b
Appearance ofonidiogenesisci f Conidiophores. g All types of conidia.®erminaing conidia in
sterilized water after 12 hFront view of colonyon PDA.j Reverse view of colongn PDA.Scale
bars: b #H EO0OR@Osmm.c

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

MycoBank number: MB90214 Facesoffungnumber: FoF15919

Etymologyi Refers to the host genWMscia, where the species collected.

Holotypei SICAU 230134

Associated withblack spotson pods oiVicia fabaL. Sexual morph: Not observed. Asexual
morph:HyphomycetousMyceliumscanty, superficial or immersed, pale to olivaceous brown, often
forming raised, blacklark lesions on the surface with abundant sporulaGonidiophore20i 440
x 217 me(e= 152 x 4.1em, n = 30), macronematous, erect, stipes, arising terminally and laterally
from hyphae or mainly from swollen hyphal cells, occasionally brancheehoauose, straight or
medium flexuous, slightly attenuated towards the apéi(-8eptate, pale to olivaceous brown,
lighter in color towards the apex, smooth, wallghickento slightly thickenedConidiogenous
cells7i32 x 36em (6= 14.7 x 4. 7em, n = 30), integrated, terminal or lateral, cylindrioalong,
0i 3-septate, with (i) 2i 4 distal conidiogenous loci, crowded at or towards the apex, sometimes
slightly geniculate, conidiogenous loci conspicuouSi®. & m d iRamoeoniéie®i 14 x4i5
em (6= 11.8 x 4.8¢m, n = 20), cylindricabblong, 0 1-septate, base broadly trunca@onidia
numerous, formed in branched chains, branching in all direct®mall terminal conidiali 8 x 3i
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6 me(®=5.6 x 4.3&m, n = 50), obovoid or ellipsoid, apex roundbdercalary conidia6i 11 x 3i
6 me(e=7.6 x 4.4em, n = 30), ellipsoid, limaiform or fusiform, @ 1-septate, with 12 distal hila.
Secondary ramoconidid 12 x 4i 7 em (= 9.3 x 5.2em, n = 20), cylindricabblong, 0 1-septate,
with 11 3 distal hila, pale olivaceous or pale olivaceous brown, smétid.conspicuousQi 1 € m
diamete, somewhat thickenedllicrocyclic conidiogenesisccasionally occurs.

Culture characteristic§ 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 fissurgSolonieson MEA reaching 4060 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 @digaieson
OA reaching 2030 mm diameter after 1 week, grey olivaceous with profuse sporulation, reverse
olivaceous, without exudateSolonieson SNA reaching 1IIdl5 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, 104A49Nj19. 66nE 29 AA4\6cNj2aBa 62A9rj2020, C3L1 6 m,
Yang & X.L. Xu, XXL202004001 (SICAU 2®134, holotype), exype culture (SIGUCC 20
0009).ibid. XXL2020040012 (SICAU 230154), living culture SICAUCC 28131.

GenBank numberss SICAUCC 2060009 = ITS: PP736376act PP782109,tefl-U :
PP779577. SICAUCC 26131 = ITS: PP736373act PP782110tefl-U : PP779578
Notesi The placemendf Cladosporium vicia€losely resembled its proximity ©. magnoliigena
and C. eucommiaeforming a welsupported clade (99% MLB$ 1.00 BYPP) (Fig. 17). In
comparing DNA base composition with the type strain€.omagnoliigenandC. eucommiaeno
differences were found in the ITS aadt regions éct data unavailable fo€. magnoliigeng but
15/228 (6.58%) and 14/235(5.96%) base differences were identified in ttefl-U r e gi on , 8
excluding unaligned sequences at both ends. The pairwise homoplasy index (PHI) test indicated
that there was no significant evidence of recombination € 0.9778) betweerC. viciae
(SICAUCC 2060009 and SICAUCC 28131) and the related xa, includingC. magnoliigena
(MFLUCC 181557 and MFLUCC 148559), C. eucommiag(GUCC 401.1),C. yunnanense
(CGMCC 3.20622), an@. proteacearuniBRIP 72301a) (Fig. 19Cladosporiummagnoliigenas
characterized by numerous small prominent exudates on MEA and uniformly colored olivaceous
brown conidiophores, where&s viciaelacks these exudates and exhibits uneven coloring with a
lighter apex.Cladosporiummagnoliigenahas shorter conidiophoreS150 x 34 . 5 e m v s.
440 x 27 & m) , sl i ght!| y55xd@&| lecendi Mas@ii ¢img , ( 4.nal mor e
secondary ramoconidia i(B-septate vs. iQl-septate) (Jayasiri et al. 2019). In comparisorCto
viciag C. eucommiagypically possesseBranched conidiophores, shorter conidiophoré< 43
pum x 2.54.5 ym vs. 20440 um x 27 um), and longer aseptate secondary ramoconi@2b(fm
x 2.54.0 ym vs.7i 12 ym x 4i 7 um) (Wang et al. 2022a). Therefof@, viciaewas proposed as a
novel species
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Phylogram derived from maximum likelihood analyses of a combined dataset

s e qguenc eCladesgormusmspeciesfOmer hundred and

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

1,611,act 1,613 2,302 tefl-U :

2 3,430 ®Bcluding alignment gap&ercospora beticoldCBS

116456) andCe. gomphrenigenéCBS 144613) were regarded as the outgroup taxa. Sgegle
analyses were performed and yielded similar tree topologies between the ML and BY methods,
ensuring consistency in clade stability comparisons. Theskbesing RAXML tree with a final
likelihood value 0f-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

i ndicated in bol d. ARSO means
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Figure 18 1 Cladosporium viciagholotype, SICAU 23134). a Symptoms on the pods. b A
spherical praction on the surface of pod. ¢ Cragstion of projection in dissecting microscope.
di h Conidiophores. i All types of conidiaJerminaing conidia in sterilized water after 12 k.
Front view of colonyon PDA.| Reverse view of colongn PDA.Sc al e bar s: Tij=, c
20 &m.

MycosphaerellalegNannf.) P.F. Cannon

Notesi Mycosphaerellaleoriginated fromMycosphaerellineaavithin Pseudosphaeriales
and later evolved into an independent taxonomic order as confirmed by molecular analysis
(Abollahzaleh et al. 2020Mycosphaerellalesepresent a substantial assemblage within the class
Dothideomycetesencompassing approximately5@0 species distributed across an impressive
array of 230 genera (Wijayawardene et al. 2024ycosphaerellalesspecies inhabit many
ecological niches, including saprotrophs, ectophytes, plant pathogens, andfdichieng fungi,
showcasing their remarkable ecological diversity (Jayawardena et al. 2023).

Mycosphaerellaceakindau

Notesi Mycosphaerellaceawas erected by Lindau (18pwith Mycosphaerellaas 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. 28BKkhshi& Braun 2022,
Wijayawardene et al. 2022, Yadav et al. 2022, 20R8jcosphaerellaceagnembers vary in
lifestyle, viz. parasitic, endophytic, saprobic, epiphytic, lichenous, and fungicolous (Hyde et al.
2013, Videira et al. 2017, Kushwaha et al. 2020). Some speciddyadsphaerellaceaare
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guarantineregulated due to the destructive impact on crops or forest plants, suelsaamsticta
acicolas Mycodiella laricisleptolepidis Pseudocercospora pini-densifloraeand Sphaerulina
musiva (Quaedvlieg et al. 2012, 2013egeret al. 2018, Zhao et al. 2021). The family
Mycosphaerellaceaeonsistently appears polyphyletic, indicating that a more comprehensive
framework and phylogeny for the family are still required.

ExosporiumLink

Notesi Exosporiumwas introduced by Link (1809) witk. tiliae as the generic type.
Exosporium once considered a synonym lélminthosporiundue to morphology or phylogeny,
exemplifies polyphietic within the group (Fries 1832, Voglmayr & Jaklitsch 201EZ)osporium
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. 201 Bxosporium members are characterized by
macronematous, mononematous, often caespitose, unbranched or branched, mid to dark brown or
olivaceous brown, smooth or verruculose conidiophgrelytretic, integrated, terminal, becoming
intercalary, sympodial, cylindrical or clavate, cicatrizetiidiogenous cellsusually solitary, short
catenate, acropleurogenous, simmenidia, 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 ggg 0155760;2'1"1 Ul
CPC 12762
Cladosporium cladosporioides
001 CPC 13669
(Pw=0.9778)

Figure 197 The splits graph from the pairwise homoplasgiex (PHI) test generated from the
concatenated gene set of IT&t andtefl-U sequence data of cl ose
Cladosporium viciaausing both LogDet transformation and splits decompositifi. test results

awO 0. 05 i ndi c anmbimatianiwithin thé datasgthetextype strains are denoted by

AT and the new isolates of this study are in

10. Exosporium rhapidisS.S. Xiang & C.L. Yang, sp. nov. Fig. 20
MycoBank number: MB90069ZFacesoffungnumber: FOF16127
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Etymologyi The specific epithet reflects the host geRbspis

Holotypei SICAU 230132

Associated withbrown leaf spoten leaveof Rhapis excelsélrhunb.) 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 niggbtwbservedAsexual morph:
HyphomycetoudMyceliumsparse, mainly internabtromatasemiimmersed to immersed, globose
or irregular, brown to dark browi€onidiophoresA5i 175 x3i5 em (= 104 x 3.6em, 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 iaperptate,
occasionally pluriseptate, smoetralled thickened.Conidiogenouscells 25170 x 3i5 em (% =
47 . 3 | 3.6 em, n = 50) , i ntegrated, ter mir
conspicuous, i13 em diameter(®= 2.1em, n = 50).Conidial9i 62 x5i8em (¢=43.4 x 6.1em, n
= 50), solitary, obclavateylindrical, straight toslightly curved, 28-distoseptate, rarelyiQ-
distoseptate, pale brown, smoatilled, apex obtuse, base gnatly or short obconically truncate,
with darkened hila.

Culture characteristics Colonieson PDA attaining 1625 mmdiameterin 3 weeks, dense,
subcircular, crenated, coriaceous, grey to dull brown icéiméer, orange to dark orange toward the
margin, aerial mycelia infrequent, reverse pale yellovisiwn, radially furrowed.

Material examined China,Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricultural University 103 A51Nj33. 82nE 30A42Nj18. 52njN
Rhapis excelsa20 Nov. 2019, C.L. Yang, YCL201911001 (SICAU-@B32, holotype), exype
culture (SICAUCC 23101).ibid. YCL20191100%2 (SICAU 230167), living culture SICAUCC
23-0136.

GenBank nmbers i SICAUCC 230101 = ITS: PP769687, LSU: PP71961pb2:
PQO05609SICAUCC 230136=ITS: PP781968, LSU: PP71961Bph2: PQ005612

Notesi Exosporium rhapidiss phylogenetically closer t&. livistonaeandE. livistonicola,
as supported by both maximum likelihood and Bayesian analysis (Fig. 21). However, the sequence
comparisonssupport them as distinct speci€sxosporiumrhapidis 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 inpth#2(Videira et al.

2017) Morphologically,E. rhapidisexhibits finer conidiophores cells (B x3i5¢ m v §70 15
x46 em), smaller iBamvsdddogemnouanldociiG2x%&recmoni
vs.6070x 71 0 € m) c oEmpistanae(€rous et al. 2011). Additionally, when compared

to E. livistonicola, E. rhapidishows variations in smaller conidiophoresi(¥B5 x3i 5 um vs. 40

280 x 36 um) and longeconidiogenous cells (250 pum vs. 1030 um) (Braun et al. 2006, 2014).
These distinctions lead us to introdigerhapidisas a new species.

Pseudocercospor&peg.

Notesi Pseudocercosporavas established by Spegazini (1910) whth vitis as the type
species.Pseudocercosporathe secondargest 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. 202Pseudocercosporgpecies 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 fungiRBuch as
angolensis P. fijiensis andP. 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 7 Exosporium rhapidigholotype, SICAU 23-:0132. a, b Symptons on the leaf ¢
Appearance otonidiogenesisd Conidiophores.i¢n Conidiogenous cellwith developingconidia.
iTn Conidia. oGerminaing conidium. p Front view of colonyon PDA.q Reverse view of colony
on PDA.Scale bars: ¢ = 208m, d' g = 40em, o = 20em.

11.Pseudocercospora populind.Y. Li & C.L. Yang, sp. nov. Fig. 22
MycoBank number: MB90066Eacesoffungnumber: FoOF15924
Etymologyi Refers to the host genB®pulus where tle species collected.
Holotypei SICAU 230148
Associated witheaf spos on leavesof Populus x beijingensisV. Y. Hsu. Sexual morph:
Not observed. Asexual morpHyphomycetousMyceliuminternal and external, hyphae subhyaline
to pale brown, septate, sntbp branched, thiwalled, 23 ¢ m th.wCaespituli fasciculate,
hypophyllous, grey to dark grey, scattered over the entire surface of leSmmdiophoresl6i 40
x 34 me(e= 29 x 3.2em, 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 cell§1i 19 x 23 em (¢ = 14 x 2.5em, n = 30), terminal, subhyaline
to pale brown, smooth, unbranched, tapering tetifigted apical lociConidia27i 65 x3i4 em (®
= 43 I 3.3 &em, n = 50), solitary, subcyliindri
5-septate, slightly constricted at septa or not, straight to mildly curved, apex obtuse to subobtuse,
base obconically subtruncate, thimlled, smooth;hila unthickened, neither darkened nor
refractive, 1.52 e m di amet er .
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Pseudocercosporella bakeri CBS 125685

100/1 Asperisporium caricicola CBS 139998
' Asperisporium caricae CBS 130298

N L aracercospora egenula CBS 485.81

74/0.99 10011 | Nothopassalora personata CBS 222.38
Nothopassalora personata CBS 142236

96/1 1001 | Cercosporidium californicum CPC 18390
Cercosporidium californicum CBS 128857

Paracercosporidium microsorum CBS 142176

Neocercosporidium smilacis CBS 122888

Micr yees chr I CBS 113611
Micronematomyces caribensis CBS 113380
Neophloeospora lans CBS 115123

Camptomeriphila leucaenae CBS 142135

Dothistroma pini CBS 116486

Phaeoramularia gomphrenicola CBS 142182

e ightonomyces daleae CBS 113031

Pleopassalora perplexa CBS 116363
Rosisphaerella rosicola CBS 138.35

Zasmidium cellare CBS 892.85
Zasmidium angulare CBS 132094

iperi CBS 137992

Neopenidi drae CBS 734.87
Brunswickiella nitidae CBS 130595

l 98 Madagascaromyces intermedius CBS 124154

l 100/1 Hyalozasmidium sideroxyli CBS 142191
Hyalozasmidium aerohyalinosporum CBS 125011
oo
=] Ll 1001 [ Microcyclosporella mali CBS 126132
Microcyclosporella mali CBS 126136

Epicol ium ramularioides CBS 141103

L s

Pseudozasmidium eucalypti CBS 121101

a iae CPC 15159

a CBS 133601

/i

Xe h lla el CBS 120735

=3

ina ferruginea VIC 44241

Neoceratosperma legnophoricola CBS 142189
Neoceratosperma haldinae CBS 142190

Mycodiella sumatrensis CBS 118501

CBS 131313
icola MUCC 190
Exopassalora zambiae CBS 112971

5 o
wum

S

donis CBS 755.70

Pachyramichloridium pini CBS 461.82

Figure 211 Continued.
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Figure 21 7 Phylogram derived from maximum likelihood analyses of a combined dataset
comprisingITS, rpb2, and LSU sequence dataset representing the specidsdomycotaThe
dataset includedne hundred and thirfjve strains and a total of 3,183 characters (ITSt,116,

rpb2: 1,117 2,233, LSU: 2,23%3,183) after alignment. Singtene analyses were conducted using
both Maximum Likelihood (ML) and Bayesian (BY) methods, yielding similar tree topologies and
ensuring consistent comparisons of clade stability. The-doesing 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 taCladosporium allicinum(CBS 188.53) andCladosporium ramotenellunfCBS
133.29). The exype strains arén bold, and the new isolates of this study ereed. Bar = 0.3
represents the estimated number of nucleotide substitution sites per branch.

Culture characteristics Colonieson PDA attaining 2630 mmdiameterin 30 days, dense,
subcircular, crenated, coriaceous, greyish white in the center;oljvageous to olivaceous
towards the margins, aerial mycelium infrequent, reverse dull green.

Material examind i China,Sichuan Province, Chengdu City, Wenjiang District, Schoolyard
of Sichuan Agricul tural Uni versity, 103 A51N;j2
Populus x beijingensis3 Nov. 2020, C.L. Yang, YCL202011002 (SICAU-@B48, holotype), ex
type culture (SICAUCC 28095). ibid. YCL2020110022 (SICAU 230155), living culture
SICAUCC 230130.
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