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Abstract

Colletotrichum is an important plant pathogenic genus with a wide range of hosts.
Colletotrichumspecies can infect various plants and caliseasesleadng to serious economic
lossesOrnamental plantare an important commercial crop with hightaetic value and emerging
diseases have become a serious problem threatening the ornamental plant iddustver, little
is known about the fungi and fungal species associated with ornamental plants in China especially
latent pathogens such @slletotichumspp In the present study5 Colletotrichumisolates were
obtained from 17 ornamental plants with typical symptoms including leaf spot and stem blight.
These isolates were further identified based on morphological analysis, multigene molecular
phylogenetic analysis of the internal transcribed spacer regions (ITS), ad)inpartial sequences
of the chitin synthase Xlisl), glyceraldehyde-phosphate dehydrogenasmpdy , aubuwin b
2 (tub?2) genes, and pairwise homoplasy index (PHI) analysis. Based on multigene phylogenetic
analysis and morphology 11 speciesQulletotrichumwere identified belonging to five species
complexes:C. acutatum C. boninenseC. gloeospoides C. orchidearumand C. truncatum
Among these complexes, one species was described as new species Gamialysalidocarpi
In addition,C. dimaphum andC. nanhuaensare reduced as synonyms@f gloeosporioideand
C. orientaleandC. radermaberaeare reduced as synonyms@f fioriniae. Furthermore, 18 new
host records were identified and described. This is the first comprehensive stdifetatrichum
species associated with ornamental plants in South China. Our results suggested a high
Cadlletotrichum species diversity on ornamental plants. These findings enhance the current
knowledge ofColletotrichum and its diversity and expand the host range. In addition, these results
will help to early diagnose, and control diseases causé&bhgtarichumspecies.
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Introduction

Ornamental plants have high economic value and aesthetic value. They include cut flowers,
cut foliage crops, potted plants, bulimd corm crops, and woody ornamentals (Lecomte et al.
2016). China is one of the largest producers of ornamental plants. The export value of ornamental
flowers accounted for 4.77 hundred billion USD in China in 2022 (Wu et al. 2023). Guangdong,
Yunnan, andrujian provinces are the largest ornamental plant exporters in China, with 69.96% of
the total export value being from these three provinces (Wu et al. 2023). However, with the
expansion of global trade and the growing cultivation area, diseases arargea@arious limiting
factor in the ornamental industry. In the last few years, many destructive diseases have been
reportedfrom various countrie®n ornamental plants, such as Fusarium wilt or rot caused by
Fusariumand allied fusarioid taxa (Kam&fawvestani et al. 2022, Zhang et al. 2022, Chen et al.
2023), anthracnose caused Gylletotrichumspp. (Guarnaccia et al. 2021), and leaf blight and
crown rot caused b@alonectriaspp. (Aiello et al. 2022). These diseases pose a significant threat
to ornamatal plant production.

Colletotrichum(Glomerellaceae, Sordariomycetes, Ascomycisane of the most common
and importantphytopathogenic genera. This genus was listed in the top 10 fungal pathogens
worldwide (Dean et al. 2012). Species@dlletotrichumhave a wide host range, including fruit
trees (Huang et al. 2013, Lima et al. 2013), vegetables (Than et al. 2008), and ornamental plants
(Diao et al. 2017, Guarnaccia et al. 2021, Zakaria 2021, Manova et al. 2022)Clgléatgtrichum
species are weknown causal organisms for most destructive diseases (Yan et al. 2015, Diao et al.
2017, Manova et al. 2022). They can infect aerial plant tissues and cause leaf spots, stem blight,
and fruit rot. Especially, during the ripening stage, they can infect fanidslead to high yield
losses (Zakaria 2021). Most tropical and subtropical fruit crops, such as mango, dragon fruit, litchi,
papaya, avocado, grape, and apple are susceptible to this genus (Zakaria 2021). For example, grape
ripe rot, which is a notorioudisease, is caused by over €alletotrichumspecies belonging to
three Colletotrichum species complexesC( gloeosporioidesC. acutatum and C. boninensge
worldwide (Yan et al. 2015, Echeverrigaray et al. 2020, Batista et al. 2023, Ye et al. 2@23)eIn
countries the disease incidence rate can be over 30%, or even up to 90% (Lei et &akfta2t
al. 2023), causing huge economic losses. Furthermore, anthracnose cauSetletmgrichum
species is one of the most damaging diseases in vegetaiplepwduction. For instance, 14
Colletotrichumspecies fromCapsicumspp. and six species from Solanaceous crops have been
reported to be associated with this disease (Than et al. 2008, Diao et al. 2017, Manova et al. 2022).

Apart from phytopathogen€;olletotrichumspecies also occur as endophytes and saprobes.
In the last 20 years, many studies have focused on endo@uoitetotrichum especially those
species involved in medical plants or commercial crops (Lima et al. 2012, Peng et al. 2012, Vieira
etal. 2014, Rai et al. 2014, Ma et al. 2018, Zhang et al. 2023). In recent years, humber of new
Colletotrichumspecies have been introduced as endophytes (Tao et al. 2013, Ma et al. 2018, Liu et
al. 2023b, Zhang et al. 2023). It has been mentioned that ¢hdsphyticColletotrichumspecies
play an important role in promoting plant growth, protecting the host from adverse environmental
conditions and or sometimes as a potential pathogen (Photita et al. 2004).

Studies orColletotrichumspecies associated wibrnamental plants are limited. Few studies
have been focused on pathoge@illetotrichumspecies (Guarnaccia et al. 2019, Sivabral et
al. 2019, Guarnaccia et al. 2021, Yu et al. 2022a). Guarnaccia et al. (2019) studied anthracnose
causing Colletotrichum species diversity in ornamentadlamiaceaeplants and identified nine
species belonging to three species complexes. Guarnaccia et al. (2021) isolated and identified seven
Colletotrichumspecies belonging to four species complexes from symptomatic entanplants
in northern Italy. FromOrchidaceaehosts in China, Ma et al. (2018) isolated and identified 10
species with five new taxa and Yang et al. (2011) described eight endofloytitotrichum
species with one novel taxa. Further, 17 endoph@tdetotrichum species were isolated, and
seven species were introduced as novel speciesBietilla ochracea(Orchidaceag (Tao et al.
2013).
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Even thoughColletotrichumspecies are frequently isolated from various hosts, identification
and species delingan are still challenging. With the implementation of gadyphasic approaches
in species delineatiomew species have been continuously discovered and the number of species in
Colletotrichumhas been continuously updated (Jayawardena et al. 2021aak2@22b, Armand
et al. 2023, Liu et al. 2023c, Zhang et al. 2023). For example, 119 species were accepted by Cannon
et al. (2012), 189 species were accepted by Jayawardena et al. (2016), 248 species by Jayawarden:
et al. (2021a) and 280 species by Etual. (2022). Since then, more than 20 novel taxa have been
described (Yu et al. 2022b, Armand et al. 2023, Liu et al. 2023b, c, Peng et al. 2023, Zhang et al.
2023). However, it is necessary to consider the higher wshaties diversity o€olletotrichum
species (Mahmodi et al. 2014, Liu et al. 2023a) while introducing a novel species.

The present study was initiated to understand the diversit@odietotrichum species in
various ornamental plants grown in South China. Diseased samples with typiptbsgmsuch as
leaf spot, and stem blight were collected from 2020 to 2023 in South China. Fungal species were
identified based on multigene phylogeny and morphological characteristics. In addition, updated
multigene phylogenetic trees for fiveolletotrichum species complexes are given. Our results will
provide a baseline for the diagnosis and control of various fungal diseases on ornamental plants,
especially those caused Bylletotrichumspecies.

Materials & Methods

Sample collection andsolation

From 2020 to 2023, plant tissues showing leaf spot and stem blight were collected from
different locations in Guangdong Provinces, Yunnan Provinces, Hunan Provinces, and Shanghai
City (Fig. 1). Photographs of symptoms were taken, and sample informatiodimgchabitat, host,
collection site, collector, and collection date was recorded. All samples were taken back to the
laboratory for further study.

Fungi were isolated using the tissue isolation method (Senanayake et al. 2020). Small tissue
pieces, cut fromthe margins of the symptoms to include both healthy and diseased parts, were
surface sterilized for 10 to 15 seconds using 70% ethanol and then for 30 to 40 seconds using 1%
sodium hypochlorite (NaClO). The pieces were then washed in sterile water adddrsterile
filter paper placed on plates of potato dextrose agar (PDA),ah hen i ncubating th
Pure cultures were obtained by singfore and singlayphal tip methods (Senanayake et al.
2020). All living cultures were deposited in the culture collection of Zhongkai University of
Agriculture and Engineering (ZKJCC) and dried cultures were deposited in the herbarium
(MHZU).

Morphological characteristics observation

Mycelial plugs (5 diam.) of representative strains (5 replicates of each) were placed on fresh
PDA pl ates and i ncubat etdakktegiieS After sewvem dayg, colbnyy h
diameter was measured, and the growth rate was calculated. Colony colour and textures were
observed and recordeBRdyner 1979 Asexual structures (conidiomata, conidiophores and conidia)
and sexual structures (ascata, asci and ascospores) were photographed and recorded. Synthetic
nutrientpoor agar (SNA) was used for those strains which did not produce conidia on PDA. Slide
culture techniques were used to induce appressoria (Johnston & Jones 1997, Cai et al. 2009).
Conidia were inoculated onto the edge of 10®A plugs, which were then covered with a
sterile coverslip and placed in a Petri dish. The shape, colour, and size of the appressoria were
recorded.Micro-morphological structures were examined using a Nikalipse 80i microscope
(Nikon, Tokyo, Japan) and measured using NISElements BR 3.2. Fifty spores (conidia and/or
ascospores) and 3ppressoridor each isolate were measurdthe Cnoptec SZ650 (Chongqing
Optec Instrument Co., Chongqging, China) seriesrabmicroscope was used to obsemnvacre
morphological characteristics.
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Figure 1 7 Field symptoms on leaves and stems of diseased plants collected in this study.
a Pittosporum tobirab Rosa chinensisc Catharanthus roseusl Malus spectabilise Agaonema

sp. f Dendrobium nobile g Cymbidium sinenseh Dendrobium nobile i Celosia cristata

] Cymbidium sinensek, | Chrysalidocarpus lutescensn, n Stems oHydrangea macrophylla

o Stem oflmpatiens balsaminap Bauhinia blakeana g Alpinia zerumiet r Leaf of Thalia
dealbata sEpipremnum aureum

DNA extraction and PCR amplification

Mycelia derived from fivedaysold cultures were used for DNA extraction. Genomic DNA
was extracted according to the mabDNAfEat@dtianr er 0 <
Kit (Aidlab Biotechnologies Co., Beijing, China). Five loci, the internal transcribed spacer regions
(ITS), actin @ct), partial sequences of the chitin synthasets(), glyceraldehyde -phosphate
dehydrogenasegépdh) aubdin Dfub2), were selected for PCR amplification. The primers
of each locus were ITS4 and ITS5 for ITS (White 1988)512Fandact-783R(Carbone & Kohn
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1999), 79F and 345R forchs1 (Carbone & Kohn 1999)T1 ( O6 Do n Cigdinlk 1987) and

Bt2b (Glass & Donaldson 1995). The PCR was amplified following the methods of Damm et al.
(2009, 2012a, b, 2019), Jayawardena et al. (2016) and Liu et al. (2022). The PCR products were
sequenced by Guangzhou Tianyi Science and Technology Co. (Guanghima), @ll sequence

data generated in this study were submitted to NCBI GenBank (Supplementary Table 1).

Phylogenetic analysis

For the phylogenetic analysis, reference sequencesCalfetotrichum species were
downloaded from NCBI following Jayawardenaatt (2021a), Liu et al. (2022), and Zhang et al.
(2023). Analysed sequences were aligned using MAFFT V. 7
(https://mafft.cbrc.jp/alignment/server/). Alignments were checked and improved manually when
necessary, using BioEdit 7.0.5.2 (Hall 1999). Phylogenetes were constructed for concatenated
datasets of TS, gapdh chs1, act and tub2 sequencesPhylogenetic analyses used maximum
likelihood (ML) and Bayesian posterior probability analysis (BYPP) on the CIPRES science
gateway platform (http://www.phylorg). The ML analysis was performed using the RAxML
HPC2 on XSEDE (8.2.12) (Stamatakis et al. 2008). The GTR + | + G evolution model was used
with 1000 norparametric bootstrapping iterations. The Bl analysis was performed in MrBayes
(v3.0b4) (Ronquist &Huelsenbeck 2003). Bayesian analysis was performed with six simultaneous
Markov chains run for 2,000,000 generatiomsees were sampled every 100 generatidrise
phylogram was viewed in FigTree v. 1.4.0 and edited in Adobe lllustrator CC 2019 software
(Adobe Systems Inc.).

Pairwise homoplasy index (PHI)

The pairwise homoplasy index (PHI indetest was conducted for new taxa identification
using SplitsTree4 v. 4 (Huson Bryant2006). The PHI was calculated to evaluate the relationship
between our new xa and closely related species. The PHI over 0.05 (P > 0.05) indicated no
significant recombination in the dataset. The concatenated dataset ajafid) chs1, act and
tub2 was used for the analyses. Relationships between novel species and theirelate\taxa
were visualized as split graphs via LDgt transformation and split decomposition options.

Results

Forty-five isolates ofColletotrichumwere obtained fromi8 host species. Preliminary species
identification was done based on BLASTn resaftall gene regions. Based on the BLASTn results
single gene phylogenetic trees were constructed and confirmed that our isolates beldivged to
species complexes namély acutatumC. boninenseC. gloeosporioidesC. orchidearumandC.
truncatum For the taxonomic treatment ofolletotrichum, we followed Jayawardena et al.
(2021a), Liu et al. (2022) and Zhang et al. (202Bypdated phylogenetic trees and species
descriptions are given below under each species complex.

Colletotrichum acutatumspeciescomplex

Phylogenetic analysis

Phylogenetic trees were generated using combined ITS (548dpoh(234 bp),chs1 (251
bp), act (224 bp), andub2 (493 bp) sequence data. The tree topologies generated by ML and
Bayesian analysis were similar. The kssiring ML tree is shown in Fig. 2. The sequence
alignment of theC. acutatumspecies complexcomprised 67 taxa of representative strains,
including five isolates obtained from this studiolletotrichum orchidophilun{CBS 632.80 and
CBS 631.80) were used #® outgroup. The bestoring ML tree had an optimization likelihood
value of-7206.139499. The matrix had 524 distinct alignment patterns with a 6.03% proportion of
gaps and completely undetermined characters. Estimated base frequencies were asAfatlows:
0.232812, C = 0.301166, G = 0.240003, T = 0.226019; substitution rates: AC = 1.648307, AG =
5.190572, AT = 1.442542, CG = 0.742996, CT = 7.975627, GT = 1.000000; gamma distribution
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shape parameter U = 0.813331. etuences merd exdluded p o r
from the analysis. Five isolates from this study formed two distinct clades.

Two isolates from our collection constituted a sister relationship &riobotryaewith 100%
ML and 1.00 Bayesian posterior probabilities (BYPP) supftre. other three isolates developed a
cluster withC. radermacherageC. fiorinia andC. orientale(Fig. 2). Within the same cluster, these
three species and our isolates developed distinct evolutionary lengths. Based on phylogenetic
analysis, morphologicatomparisons and pairwise nucleotide comparisons, our collections were
identified as one novel species and a new recor@. dforinia in C. acutatumspecies complex.
Species descriptions with illustrations are given below.
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C. johnstonii CBS 128532T
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Figure 2 1 Maximum likelihaod tree of the Colletotrichum acutatumspecies complex.
Colletotrichumorchidophilum(CBS 632.8candCBS 631.8D wereselected as the outgroup. At the
nodes, bootstrap s/8% pamtd \Bapdredisphiyed (MOMP). Sonie
branches wer shortened to fthem to the page, Exy pe i sol ates are mar ked
isolates from this study are in red. The scale bar indicates 0.02 nucleotide changes per site.
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Taxonomy

Colletotrichum chrysalidocarpiy.X. Zhang,J.W. Chen &Manawas.sp. nov. Fig. 3

Index Fungorum number: IF900955; Facesoffungi number: FoF 14668

Etymologyi Named after the host gen@hrysalidocarpuson which it was found.

Holotypei MHZU 23-0206

Associated with leaf spot o€hrysalidocarpuslutescens Sexual morph: Not observed.
Asexual morph:Mycelium 1i 1.5 pm diam., hyaline to pale brown, smcethlled, septate,
branched.Conidiomatadark grey, scattered or in groupsSetaenot observed.Conidiophores
hyaline to pale brown, smoctkalled to verruculose, septate, branch€mnidiogenous cell&0i
143G 17) % 3i5um (X= 13 x 4 um, n = 50), hyaline, smoetlalled, clavateConidial3i 17 x 4i 6
pm (x.= 15 x 5 um, n = 50), hyaline, smoetfalled, aseptate, straight, clavate, ends rounded.
Appressorigbi 10(1 14) x 41 6(i 8) um (x= 9 x 6 um, n = 30), single or in loose gps, medium to
dark brown, smootiwalled, ovoid to ellipsoidal, outline entire.

Culture characteristics: Colonies on PDAS50mm am. after 7 dafths of
colony isgreywhite, the edge regular, roundeshycelium lush, velvet, reversgark geen in the
center, conidial masses orange.

Material examinedi China, Guangdong Province, Guangzhou City, leaf spot of
Chrysalidocarpus lutescend. Wendl @Arecaceag April 2022, Yanhong Lin holotype dried
cultureMHZU 23-0206; extype, living cultureZHKUCC 23-0847.

Figure 31 Colletotrichum chrysalidocarp{MHZU 23-0206, holotypg a b Upper and reverse
view on PDA (7 d). c Conidial masses. d, e Conidiogenous cells. f Coriiglidpgressoria. Scale
bars: dj =10 pm.

Note i In the phylogeneticanalysis, two isolates developed a distinct lineage sister to
C. eriobotryag(83% in ML, 0.97 inBYPP) andC. scovillei(83% in ML, 0.95 in BYPP) (Fig. 2).
Morphologically, C. chrysalidocarpihas larger conidigl3i 17 x 4i 6 um, x.= 15 x 5 pm) than
eithe C. eriobotryag(12i 16 x 3i 4 um, x.= 13.4 x 4.0 um) of€C. scovillei (13i 15 x 3.5/ 4 pym, x.=
13.7 x 3.8 um) (Damm et al. 2012a, 2020). The nucleotide differences be@vesiobotryae
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(GLMC 1935) andC. chrysalidocarpi(ZHKUCC 230848 are ITS: 0.55% (%42 bp),gapdh
0.91% (2/220 bp)chs1: 2.39% (6/251 bp)act 0.90% (2/221 bp), anthb2 0.00% (0/490 bp)
excluding gaps. The nucleotide differences betwe€&n scovillei (CBS 126529) and
C. chrysalidocarp{ZHKUCC 23-0848) are ITS: 0.37% (2/534 bp),gtn: 3.65% (8/219 bprhs

1. 0.40% (1/251 bp)act 0.45% (1/221 bp), antub2 0.00% (0/490 bp) excluding gaps. The
nucleotide differences betweé&h eriobotryae(GLMC 1935) andC. scovillei(CBS 126529) are
ITS: 0.19% (1/540bp)gapdh 2.39% (6/251 bp)hsl: 0.35% (5/282 bp)act 1.20% (3/246 bp),
and tub2 0.00% (0/490 bp) excluding gaps. The PHI test revealed that there is no significant
recombination (P = 0.3314 > 0.05) betwéarchrysalidocarpand its closely related taxa (Fig. 4).
Considering rarphology, phylogeny and sequence data, we introQuagrysalidocarpias a new
species.

C. chrysalidocarpi ZHKUCC 23-0847T

C. eriobotryae GLMC 1935T

C. guajavae IMI 350839T

YT C. scovillei CBS 126529T

Figure 41 The split graphs show the results of the PHI tesColietotrichum chrysalidocarpi
(ZHKUCC 230847)and their most closely related species using-Deg transformation and split
decomposition optionsThe PHI test result indicated (P 0.05) that there is no evidence for
significant recombination within the datasehe new taxon is shown in red.

Colletotrichum fioriniae (Marcelino & Gouli) Pennycookylycotaxon 132(1): 150 (2017) [2016]
Fig.5

Index Fungorum number: IF553097; Facesoffungi number: FoF 02891

New synonyms:

Colletotrichum orientaldbandan Fu & G. Y. Sun [as 6orient
Fungi 8(7, no. 740): 10 (2022)

Colletotrichum radermachera¥. Feng, Q. Zhang, Yong Wang bis & K.D. Hyde, in Zhang,
et al., Mycosphere 14(2): 11 (2023)

Associated with leaf spots dfalus spectabilisSexual morph: Not observed. Asexual morph:
Setaenot observedVegetativehyphae3i 6.5 um dam., hyaline to pale brown, smoetialled,
septate, branchedConidiomatanot observed Conidiophoreshyaline to pale brown, smoacth
walled, septate, branche@onidiogenous celld0i 14 x 3i5 em (x.= 12 x 4em, n = 30), hyaline,
ampulliform, smoothkwalled. Conidia mostly fusiform with both ends acute, hyaline, aseptat,
15 x51 6 um (x.= 14 x 6 um, n = 50); some shanylindric with both ends roun®i 14 x 4i 7 um
(x=12 x 6 im, n = 50) Appressoriédi 14 x 6i 8em (x.= 11 x 6.5em, n = 30), dark brown, clavate
to irregularin outline

Culture characteristicc Col oni es on PDA 55 mm di am. afte
yellow in the center, white at the margin, reverse pmkwhite, with pink concentric bands,
conidialmasses orange.

Material examined China, Shanghai City, Pudong District, on leaf spd¥lafus spectabilis

269



(Ait.) Borkh (Rosaceag June 2022, Yanhong Lirdried culture MHZU 23)207; living culture
ZHKUCC 23-0849
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Figure 571 Colletotrichum fioriniae(ZHKUCC 23-:0849). a b Upper and reverse view on PDA
(7 d). ¢ Conidial masses. d, e Conidiogenous céllsClonidia. i, j Appressoria. Scale barskd-
10 pum.

Notesi In the phylogenetic analyses, thredases from this study developed a distinct clade
with C. fioriniag, C. orientalisandC. radermacheradrom other known species i@olletotrichum
acutatumspecies complex100% ML bootstrap supporand 1.00 BYPP; Fig. )2 Our isolates
produced two shapes oonidia, fusiform and cylindrical, whil€. fioriniaeandC. radermacherae
only havefusiform conidia. The fusiform conidia in this stu(bg/= 14 x 6 um) are smaller than
C. fioriniae (x= 15.0 x 4.5, C. orientalis(x.= 15.0 x 4.% andC. radermachee (x.= 17.4 x 5.3
um) (Dammet al. D12a, Chen et al. 2022, Zhang et al. 2D@&able 1). The nucleotide differences
betweenour isolate(ZHKUCC 23-0849) andC. fioriniae (CBS 128517) are ITS: 0.00% (0/534
bp), gapdh 0.91% (2/219 bp)¢chs1: 1.21% (3/47 bp),act 0.90% (2/221 bp), antib2 0.41%
(2/491 bp) excluding gap$he nucleotide differences betweaur isolate(ZHKUCC 23-0849) and
C. orientalis (FLOPGBYS8) are ITS: 0.00% (0/534 bgapdh 0.00% (0/221 bp)chsl1: 1.22%
(3/245 bp),act 0.00% (0/221 bp), andub2 0.38% (2/530 bp) excluding gaps. The nucleotide
differences betweeaur isolate(ZHKUCC 23-0849) andC. radermacherag GZCC 210813) are
ITS: 0.40% (2/506 bpgapdh 0.93% (2/216 bp)chs1: 1.63% (4/245 bp)act 0.91% (2/220 bp),
and tubZ 0.47% (3/641 bp) excluding gaps. The nucleotide differences between
C. fioriniae (CBS 128517) andC. radermacheragGZCC 210813) are ITS: 0.39% (2/506 bp),
gapdh: 1.85% (4/216 bpdhs1: 1.22% (3/245 bplact 1.82% (4/220 bp), anaib2 1.01%(5/491
bp) excluding gaps. The nucleotide differences betWdioriniae (CBS 128517) an€. orientale
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(FLOPGBYSS) are ITS: 0.00% (0/540 bpapdh 0.79% (2/254 bp)xhs1: 0.71% (2/282 bp)act

0.45% (1/221 bp), andub2 0.81% (4/491 bp) excluding pa. Based on the morphology,

C. fioriniag, C. orientalis C. radermacheraeand our isolatebave conidial dimensions which are

only 1-2 microns different (Table 1). Furthermore, our isolate only differs by fusiform and
cylindrical whereas the other threspecies are only fusiform. Therefore, we proposed these
morphological variations are not enough to separate these strains as three different species. This is
further confirmed by the nucleotide comparisons, in which three species have less than 2%
variation among each other for all gene regions. Therefore, based on this evidence we reduce,
C. orientalis C.radermachera@as synonyms ot. fioriniae Here the present study provides a new

host record o€. fioriniaeassociated wittMalus spectabilis

Colletotrichum boninensespecies complex

Phylogenetic analyses

Phylogenetic trees were generated using combined ITS (568dp@h(277 bp),chs1 (255
bp), act (258 bp) andtub2 (508 bp) sequence data. The tree topologies generated by ML and
Bayesian analysewere similar and the bestoring ML tree is shown in Fig. 6. The sequence
alignment comprised 47 taxa of representative strains, including five isolates obtained in this study.
Colletotrichum truncatungCBS 151.35) was used as the outgroup taxon. Tsiesbering ML tree
had an optimization likelihood value 69255.467896. The matrix had 746 distinct alignment
patterns with an 8.90% proportion of gaps and completely undetermined characters. Estimated base
frequencies were as follows: A = 0.229116, C 298644, G = 0.249510, T = 0.222730;
substitution rates: AC = 1.473821, AG = 3.346968, AT = 1.099222, CG = 0.954941, CT =
5.003071, GT = 1.000000; gamma distribution s
at the ends of the sequences were extudom the analysis. Nine isolates from this study formed
three distinct clades, ZHKUCC ZB52, ZHKUCC 230853 and ZHKUCC 28854 clustered with
C. cymbidiicolawith 98% ML and 1.00 BYPP support, ZHKUCC-2855 and ZHKUCC 28856
clustered withC. chamadoreaewith 100% ML and 1.00 BYPP support, and ZHKUCGQ&57,
ZHKU CC 230858, ZHKUCC 230859 and ZHKUCC 28850 constituted a sister relationship to
C. karstiwith 100% ML and 1.00 BYPP support (Fig. 6).

Taxonomy

Colletotrichum chamaedorea€. Liu, W.P. Wu & L. Cai,in Liu et al.,Studies in Mycology 101:
17 (2022) Fig. 7
Index Fungorum number: IF841374; Facesoffungi number: FoF 15257
Associated with leaf spot &hrysalidocarpus lutescenSexual morphAscomatal30r 180
(r220) x 1001 150 (1 180) em (x.= 160x 130em, n = 30, formed after 4 week$lack globose to
subglobose, serimmersed or immersedsci50i 70(i 84) x 117 16(i 18) em (x =63 % 14 em, n =
30), 6/ 8 sporeshyaline,clavate or cymbiform, apex and base acAtxospored8i 23(i 25) x 5i 8
em (x.=21x7¢em, n =50, untor biseriately arranged, aseptate, hyalfasiform, slightly curved.
Asexual morph:Vegetative hyphaéyaline, smootiwalled, septate, brancheB8etae46i17 1 & m
long, 1i 7 septate, dark brown, base cylindficip broadly acuteConidiomatablack, scattered or
in groups.Conidiogenous cell®i16(i20) x 4i7 em (x.= 12x 5 em, n = 50, hyaline or pale
brown, smooth, cylindricalConidial7i 21 x 6/ 9 em (x.= 19 x 8 em, n = 5Q, aseptate, smoocth
walled, hyalhe, mostly both ends round, sometimese end with a prominent truncate scar.
Appressoriedi 13(1 15) x (61)8i 12(i 15 mgx.=11x 10em, n =50), dark brown, irregular.
Culture characteristics Colonies on PDAOMmMd i a m. after Cdlonggeegns at
grey, white edges, flat, regular, mycelium flocculent, reverse orange, conidial masses orange.
Material examinedi China, Guangdong Province, Guangzhou Ciyn leaf spot of
Chrysalidocarpus lutescend. Wendl @recaceag October 2021, Yunxia Zhang addhgwen
Chen (iving cultureZHKUCC 230855, new host recoyd
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Note 7 In the multigene phylogenetic tree, the strains this study clustered with
C. chamaedoreawith 100% ML and 1.00BYPP value(Fig. 6). Morphologicallyour isolates ere
similar to those of C. chamaedoreadLiu et al. 2@2). Therefore, we identified ouisolates as
C. chamaedoreaeThe holotype of this species was isolated frGlramaedorea erumperd the
same host familyArecaceadLiu et al. 2022). Tis is thefirst report ofC. chamadoreaeassociated

with Chrysalidocarpus lutescens

100/1.007 C. cymbidiicola ZHKUCC 23-0853
91/1.00| 'C. cymbidiicola ZHKUCC 23-0854
C. cymbidiicola CBS 123757
98/1.00 C. cymbidiicola ZHKUCC 23-0852
"1 C. cymbidiicola CBS 128543
C. cymbidiicola IMI 347923 T
C. doitungense MFLUCC 14.0128T
‘ — C. torulosum CBS 128544T
96/110x |C. sp. CBS 123921T
C. pseudoboninense CGMCC3.19755T
— C. boninense CBS 123755T
‘ C. watphraense MFLUCC 14.0123T
g C. oncidii CBS 129828T
C. oncidii CBS 130242
100/1,00 | C. philodendricola CGMCC3.19290T
C. diversum LC11292T

100/T.

81/0.91; C. beeveri CBS 128527T
96/1.00| “—— C. colombiense CBS 129818T
,;\/9;.?$ C. brassicicola CBS 101059T

i C. cliviigenum CPC 38800T

C. chamaedoreae NNO52885T
{ C. chamaedoreae NN052890
00/1.00| €. chamaedoreae ZHKUCC 23-0855
C. chamaedoreae ZHKUCC 23-0856
98/1.00r C. novae-zelandiae CBS 128505T
L 100/1.00] “———— C. limonicola CBS 142410T
C. catinaense CBS 142417T
C. karstii ZHKUCC 23-0857
96/1 00 C. karstii ZHKUCC 23-0858
94/-| 89/ oo CA karstii ZHKUCC 23-0859

11.00 C karstii CORCG6T
" C. karstii CBS 129833

97/-|—— C. annellatum CBS 129826T
100/1.00— C. citricola CBS 134228T
E‘: C. camelliae-japonicae CGMCC3.18118T
C. phyllanthi CBS 175.67T
C. petchii CBS 378.94T
- C. feijoicola CBS 144633T
71/1.00] 99/1.00 C. condaoense CBS 134299T
81/0.98. F . parsonsiae CBS 128525T
100/1.00 C. brasiliense CBS 128501T
C. hippeastri CBS 125376T
- C. constrictum CBS 128504T
C. dacrycarpi CBS 130241T
C. bromeliacearum 1LCO951T

-/1.00

—

_ 100/1.00

x5

99/1.001
L

L__ X ¢ truncatum CBS 151.35

0.04

Figure 6 i Maximum likelihood tree of theColletotrichum boninensespecies complex.
Colletotrichumtruncatum (CBS 151.3p was selected as the outgroup. At the nodes, bootstrap
support val 08)s dmd BNYPR OO 0. 90) are displ aye
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shortened to fithem to the page, Exy pe 1 sol ates are marked with

study are markeuh red font.The scale bar indicates 0.04 nucleotide changes per site.

Figure 7 1 ColletotrichumchamaedoreadZHKUCC 23-0855). a, bUpper and reverse view on
PDA (7 d). c Conidial masses.Akcomda. € g Asci. h Ascospores. i, j Setae. k Conidiogenou

cells.I Conidia.mp Appressori a. Sipa lOgumb ar s : d = 20 & m,

Colletotrichum cymbidiicolaDamm, P.F. Cannon, Crous, P.R. Johnst. &.BVeir, in Damm et
al., Studies in Mycology’3: 19 (2012) Fig. 8

Index Fungorum number: IF56074Bacesoffungi number: FoF 15258

Associated with leaf spot dDendrobium nobile Sexual morph:Not observed.Asexual
morph: Conidiomatanot observedConidiophoresiot developedonidiogenous cellormed from
mycelium directly. Conidia 171 21 x 6i 8 um (x.= 19 x7 um, n = 50), hyaline, smoothalled,
aseptate, cylindricaboth endsounded, with a prominent scar, contents granélppressoriadi
14(120) x 7111 pm (X.= 13 x 9 pym, n = 50), single, medium to dark brown, plahaped to
irregular, outline varable, margin lobate.

Culture characteristics Colonies on PDAB5190 mmd i a m. after fla withay s
entire margin, white, aeriahyceliumdense flocculent, reversgink in the center, white towards
margin.

Material examinedi China, Guangdong rBvince, Zhaoging City, on leaf spot of
Dendrobium nobileLindl. (Orchidaceag July 2021, Yunxia Zhang and Jingwen Chéwing
culture ZHKUCC 230852 new host recond

Additional materiai Ching Guangdong Provincé/eizhouCity, on leaf spot ofC. sinaise
(Jack. ex Andr.) Willd. Qrchidaceag October 2021, Yunxia Zhang and Jingwen CHerng
culture ZHKUCC 230853 new host recond

Note T Based on thanultigene phylogenetic tree, rie isolates clusteredtogetherwith
C. cymbidiicolawith 98% suppat in MP and1.00 inBYPP (ig. 6). Our isolates were similar to
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