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Abstract

Colletotrichumspp. are welknown and highly significant plant pathogenic fungi worldwide.
It is widely distributed acrossdpical, subtropical and temperate regions, where it causes the
anthracnose disease in various forest plants. This devastating fungal infection results in detrimental
consequences such as defoliation, fruit drop, branch dieback and in severe cases,n¢ven pla
mortality. In this studymorphological characteristics combined with mgkine phylogenetic (ITS,
act, gapdh chsl, his3 tub2 sod2 cal, apmat and gs) analyses were used to studg9
Colletotrichum strains isolated from 972 forest plants specimeoléected in 12 provinces of
China. The results revealed the presence of 23 distinct species, which include eight new species,
i.e. C. cunninghamiae C. guiyangense C. hubeiense C. jixiense C. Ilunanensg
C. parthenocissigenunC. subplurivorumandC. wenzhouensene new record from China, and
14 known species, among them, 11 host species were reported for the first time. Furthkemeore,
are seven species reduced to synomymies in this study, sgicatiandC. celtidisare reduced to
synomymiesunderC. karstj C. citrulli is reduced unde€. gloeosporioidesC. analogumunder
C. camelliae C. mengyinensainder C. fructicolg C. yulongenseunder C. henanenseand
C. simulanticitriunderC. nymphaeaédPathogenicity tests were conducted, revepthat the newly
discovered specigs. luanensgalong withC. aenigmaC. gloeosporioidesandC. siamensgthere
are recorded on the new host plants, exhibited high rates of infestation and infectivity across
various hosts. ContrarilyC. pseudomajusvas exclusively isolated from branches Gamellia
sinensis demonstrating a remarkable hepecificity. The comparative genomics analysis revealed
thatC. pseudomajupossesses two specific carbohydrases, GT61 and AA14, which may explain its
organspecifiaty towardsCamellia sinensidranches. This study provides valuable insights into the
diversity of Colletotrichum species affecting forest plants, laying the foundation for effective
control strategies against forest anthracnose.
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INTRODUCTION

Colletotrichumis recognized as one of the most significant plant pathogens globally, ranking
among the top 10 (Dean et al. 2012). It exhibits a wide distribution acrogsatygobtropical, and
temperate regions. Anthracnose, cause@adlletotrichumspp., poses a significant threat to various
plants and induces substantial economic losses (Hyde et al. 2009, Cannon et al. 2012). It commonly
affects forest plants, includirdgpth coniferous, broalkaved species and some vine plants, such as
Camellia oleifera Abel., Cinnamomum camphoraCunninghamia lanceolatgdLamb.) Hook.,
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Cocculus orbiculatugL.) DC. andJuglans regialL., and with a higher prevalence observed on
broadleawed treeqLiu et al. 2016a, Wang et al. 2019a, Huang 2020, Wang et al..Zl&3)Jeaves

and fruits of trees are predominantly targeted by this disease (Xu et al. 2a@#llia oleiferais
susceptible to anthracnose, which leads to fruit, flower, anddbaus, as well as branch dieback,

and even the death of the tree in severe cases. In China, anthraczsealiia oleiferahas been
reported to cause a 10% to 30% reduction in production, with heavy losses exceeding 50% in some
areas (Ye et al. 2011he Colletotrichumanthracnose is also a pervasive issue in the cultivation of
Cunninghamia lanceolatawhich affects all firgrowing regions in China. This disease caused
wilting of the most tender tips of the fir, significantly impeding its growth (Yulaalel1997).
Cinnamomum camphor@..) Presl is also widely affected by anthracnose in its main distribution
areas in China. The disease primarily targets the host seedlings, resulting in shoot and even plant
death (Yuan et al. 1997). Anthracnose Juglansregia predominantly impacts on the fruit, with
disease index ranging from 50% to 80%. Infected fruits tend to drop prematurely or become
shriveled, rendering them inedible (Yuan et al. 1997).

Previously, the pathogens responsible for anthracnose of fplasts were typically
identified asColletotrichum gloeosporioide@enz.) Penz. & Saceensu lato(Phoulivong et al.

2010). However, with the application of molecular techniques in the taxonomy and systematics of
Colletotrichum significant advancementsgave been made in the identification @blletotrichum
species associated with forest plants. Zhang et al. (2009) first used morphological characteristics
combined with ITS sequences to identify G8lletotrichumstrains obtained from forest trees in
Shanxi Province, which belonged to four distinct genetic taxa.

Subsequently, a combination of morphological characteristics and-loaus phylogenetic
analysis was employed to investigate anthracnose from forest plants in China, some new species
are describd, such asColletotrichum quercicoldNing Jiang & C.B. Wang oQuercus variabilis
Blume, C. populi C.M. Tian & Zheng Li on poplar, some known species are also described, such
as, C. siamensePrihast., L. Cai & K.D. HydeC. fructicola Prihast., L. Cai &K.D. Hyde,

C. cangyuanensé.F. Yu, C. gloeosporioideandC. karsti You L. Yang, Zuo Y. Liu, K.D. Hyde

& L. Cai (Li et al. 2012, Wu 2016, He et al. 2022, Wang et al. 2022).Cidiletotrichumspecies

on Camellia have attracted extensive attention in gadof anthracnose from forest tsee
Morphological analysis combined with multicus phylogenetic analysis methods were used to
identify Colletotrichumspecies orCamelliaspp. in major teg@roducing provinces in China. Three
new species Qolletotrichum henanenseF. Liu & L. Cai, C. jiangxienseF. Liu & L. Cali,

C. wuxienseYu Chun Wang, X.C. Wang & Y.J. Yang) and ten known species were described (Li
et al. 2014, Liu et al. 2015, Wang et al. 2016, Li et al. 2017).

Carbohydrateactive enzymes (CAZYs) aregaoup of enzymes involved in the catalysis of
carbohydrate degradation, modification, and biosynthesis (Cantarel et al. 2009). CAZYs play a
significant role in fungal invasion of plant hosts (llyukhin et al. 2022). Plant pathogenic fungi can
produce varias enzymes, such as Glycoside Hydrolases, to deconstruct cell wall polysaccharide
families involved in cellulose and hemicellulose hydrolysis (Zhao et al. 2013). Baroncelli et al.
(2016) demonstrated a strong correlation between the types and quantdsbabfydrateactive
enzymes and the host range. Therefore, comparative genomic analysis of carbeattyhate
enzymes can provide a deeper understanding of the relationship between plant pathogenic fungi
and their hosts.

The aims of the present studymeas follows:

i. To study the taxonomy oColletotrichumand clarify the diversity ofColletotrichum
species of main forest plants in China, suctthasCamellia oleifera Parthenocissus tricuspidata
(Siebold & Zucc.) PlanchCunninghamia lanceolata&Cinnamomum camphor@..) Presl, using a
polyphasic approach including comparison of morphological characteristics,- samglemulti
locus phylogenetic analyses, pairwise homoplasy index test, mating compatibility test, and
coalescenbased species delimitati methods such as GMYC, PTP, and PHI.
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ii. To identify the highly invasive and widely hosted specieofietotrichumthat cause
anthracnose in the forest plants by conducting pathogenicity test. This information will provide a
theoretical basis for theettelopment of effective control strategies against this disease.

iii. To understand the relationship between host specificity and carbohydrases in
Colletotrichumspecies impacting forest plants by performing a comparative genomic analysis.

MATERIALS AND M ETHODS

Fungal isolation

A total of 2343 strains were obtained from diseased and healthy leaves, as well as diseased
branches of forest plants from forests or plantations in 12 provinces in China, including Anhui,
Fujian, Guangdong,Guangxi, Guizhou, HenarHubei, Hunan, Jiangxi, Sichuan, Yunnan, and
Zhejiang (Supplementary Tables 1, 2, 3, 4, 5, 6, 7, 8, 9). Fungal cultures were obtained using the
tissue isolation method (Choi et al. 1999). Fragments measuring 5 mm x 5 mm were taken from the
margins of leabind branch lesions, as well as healthy parts of leaves. These fragments underwent a
disinfection process, including treatment with 75% ethanol for 30 s, followed by 10% sodium
hypochlorite for 3 min, then rinsing in sterile water three times. The fragnveeite dried on
sterilized paper towels and then placed on potato dextrose agar (PDA) at room temperature
(25 N 3 ). The type specimens of the newly i
the Chinese Academy of Forestry (CAF; http://museaitac.cn), with the eype living cultures
deposited in the Capital Normal University Culture Collection Center (CNUCC).

Morphology

Mycelial blocks measuring 5 mm in diameter were placed at the center of the culture medium
and incubated in the dark ab 2C. After 7 days of incubation, the colony characteristics were
observed and recorded. If the growth was sterile on potato dextrose agar (PDA), morphological
characteristics were described using synthetic-riotvient agar (SNA; Nirenberg 1976) or agar
media containing oatmeal (OA; Crous et al. 2009) or corn meal (CM&;2018 with pine
needles. To observe appressoria, slide cultures were prepared following the method outlined by Su
et al. (2012). Morphological observations of reproductive structurege wenducted using a
dissecting microscope (Nikon SMID00) and an upright microscope (Olympus BX51). For each
structure, 30 measurements were made. Colors were determined using ColorHexa
(https://www.colorhexa.com/).

DNA extraction, amplification and sequencing

Genomic DNA extraction was carried out using the M5 Plant Genomic DNA Kit (Mei5
Bi otechnol ogy Co. , Ltd., China) foll owiaatg t he
apmat cal, chs1, gapdh gs his3 ITS, sod2 andtub2 were ampliied and sequenced in this study.
The primers pairs used for amplification were as follows: A22F + ACF783R (Carbonek
Kohn 1999), AMF + AM-R (Silva et al. 2012), CL1C + CL2C (Weir et al. 2012), CH%F +
CHS-354R (Carbon& Kohn 1999), GDF + GDR (Gubker et al. 2003), GSLF2 + GSLR1 (Liu et
al. 2016b), CYLH3F + CYLH3R (Crous et al. 2004), {IE (White et al. 1990) + IT-8 (White et
al . 1990) , SWF1 + SWR1 ( Té&Cigelniks199r)d+yBt2b (Gls&d T 1
Donaldson 1995) (Table 1). The 25 r eact i on v ol umeéxM5oHiPeriTagg ed ¢
HiFi PCRMi x ( Mei 5 Bi otechnol ogy, Co. , Ltd., Bei j i
primer (concentration arountl OM)e 1 €L t e mp | a toacengaionamounigt O MDIN A (
around 10 ng/ L ) , and 8.5 L of distilled deionized
described by Crouch et al. (2@)9Liu et al. (2016apnd Sui et al. (2023)he PCR products were
visually examined using agarose electrophoresis gels and comparedtievithnd intensities of a
200 bp DNA ladder. Purification and sequencing of the PCR products were conducted by Sangon
Biotech Company (Shanghai, China).
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Table 1Primers used in this study, with originating loci, sequences and references.

Genes Primers SequeniBed)( 56 References

act (Actin) ACT-512F ATGTGCAAGGCCGGTTTCGC Carbone & Kohn
ACT-783R  TACGAGTCCTTCTGGCCCAT (1999)

Apmat(Apn2-Matl-2 AM-F TCATTCTACGTATGTGCCCG Silva et al. (2012)

intergenic spacer and AM-R CCAGAAATACACCGAACTTGC

partial mating type

(Mat1-2) gene)

cal (Calmodulin) CcL1C GAATTCAAGGAGGCCTTCTC Weir et al. (2012)
cL2C CTTCTGCATCATGAGCTGGAC

chs1 (Chitin synthase) CHS-79F TGGGGCAAGGATGCTTGGAAGAAG Carbone & Kohn
CHS354R  TGGAAGAACCATCTGTGAGAGTTG  (1999)

gapdh GDF GCCGTCAACGACCCCTTCATTGA Guerber et al.
(Glyceraldehydes- GDR GGGTGGAGTCGTACTTGAGCATGT (2003)
phosphate
dehydrogenase)
gs(Glutamine GSLF2 TACACGAGSAAAAGGATACGC Liu et al. (2016b)
synthetase) GSLR1 GATACGCCTCTTCCAGCGTT
his3 (histone 3) CYLH3F AGGTCCACTGGTGGCAAG Crous et al. (2004)
CYLH3R AGCTGGATGTCCTTGGACTG
ITS rDNA (Internal ITS-1F CTTGGTCATTTAGAGGAAGTAA White et al. (1990)
transcribed spacer) ITS-4 TCCTCCGCTTATTGATATGC
sod2(manganese SWF1 GCACCACAGCAAACAGTAAGTC This study
superoxide dismutase SWR1 CGGGATGTTGTCAGCACCT
tub2( fublin 2) T1 AACATGCGTGAGATTGTAAGT O6Donnel |
Cigelnik (1997)
Bt2b ACCCTCAGTGTAGTGACCCTTGGC Glass & Donaldson
(1995)

Phylogenetic analysis

The DNA sequences generated by forward and reverese sequences were used to obtain
consensus sequences usinggMan v.7.1.0 in the DNASTAR Lasergene Core Suite software
(DNASTAR Inc., Madison, WI, USA). The new sequences generated in this study were submitted
to the NCBiGenBank database (https://www.ncbi.nlm.nih.go(@upplementary Tabdel1i 9).
Other reference esjluences were downloaded from GenB#8kipplementary Taldeli9). To
ensure the consistency of gene segments, a segmentation homogeneity test was performed
following the methods of Farris et al. (1994) and Huelsenbeck et al. (1996). All sequences were
aligned using the online MAFFT (https://www.ebi.ac.uk/Tools/msa/mafft/) and edited using
Gblocks (http://www.phylogeny.fr/one_task.cgi?task_type=gblocks) by selecting DNA and all
options for less stringent criteri#&hylogeneticanalyses were conducted usingttb Maximum
Parsimony (MP) and the Bayesian Inference (B8thods For dfferent species comples, we
used variousmulti-locus alignmers, as detailed in Table 2Phylogenetic analyses were conducted
using PAUP v.4.0b10 for maximum parsimony (MP) analy$@wofford 2000), and MrBayes
v.3.1.2 for Bayesian Inference (Bl) analysis (Rong&isiuelsenbeck 2003

For the Maximum Parsimony (MP) analysis, a heuristic search option was employed,
including 1000 randoraddition sequences with a tree bisection awdmnection (TBR) algorithm.
Branches of zero length were collapsed, and all equally most parsimonious trees were saved.
Bootstrap support values were calculated based on 1000 bootstrap replicates. The calculated
parsimony scores included tree length (Tepnsistency index (ClI), retention index (RI), and
rescaled consistency index (RC

Bayesian inference (BI) analysis was conducted using a Markov chain Monte Carlo (MCMC)
algorithm following the approach by Rannala & Yang (1996). The best model for eaelwgs
estimated using MrModeltest v. 2.3 (Table 3). The MCMC chains were run for 10,000,000
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generations starting from random trees. The analysis stopped when the average standard deviation
of split frequencies fell below 0.01. Trees were saved every @é06rations. During the buin

phase, the first 25% of trees were discarded, and the remaining trees were used to calculate the
posterior probabilities (PPs) (Posada & Crandall 1998 final alignments and the retrieved
topologies were deposited in BRASE (http://www.treebase.org), under accessior8l[:36

Table 2 Genes of differenColletotrichumspecies complexes for multici phylogenetic analysis

analysis

Species complexes

The genes used and their order

. acutaturrspecies complex

. boninensspecies complex

. caudaturrgraminicolaspecies complex
. dematiunspecies complex

. destructivunspecies complex

. gigasporunspecies complex

. gloeosporioidespecies complex

. orchidearunspecies complex
. truncatunspecies complex

OO0 0000000

ITS-gapdhchs1-act-his3-tub2
ITS-gapdhchs1-act-his3-tub2-cal
actchs1-ITS-sod2tub2
actchs1-gapdhhis3ITS-tub2
actchs1-gapch-his3ITS-tub2
ITS-gapdhchs1-act-tub2
acttub2cal-chs1-gapdhITS
apmatgs
actchs1-gapdhhis3ITS-tub2
actchs1-gapdhhis3ITS-tub2

Table 3Nucleotide substitution models used in the phylogenetic analyses

Species complex act apmat cal chsl gapdh gs his3 ITS sod2 tub2
C. acutatum GTR+ i T GTR SYM+ 1 GTR+ K80+1 1 GTR +
species complex G +I+ G I+ G +G I

G
C.bonineng HKY + i HKY+ GTR HKY+ i GTR+ SYM+ i HKY +
species complex G G +G G G I +G I
C. caudatum HKY + 1 T GTR i T ) GTR+ HKY+ i
graminicola G +G I+G G
species complex
C. dematium GTR+ i T GTR HKY + T ) K80 +1 T GTR +
species complex | +G G +G G
C. destructivum  HKY + i i SYM  HKY+ i HKY + HKY+ i GTR +
species complex G + 1 | [ I+G G
C. gigasporum HKY + 1 T K80+ HKY+ 1T T SYM+ 1 HKY +
species complex G G [ | +G I+G
C. gloeosporioides HKY + HKY+ GTR+ K80 HKY+ GTR+ i GTR+ i HKY +
species complex | G G +H+G G I+ G I+G G
C. orchidearum HKY + 71 | GTR HKY+ i HKY+ GTR+ i HKY +
species complex G +I+ G I [ G

G
C. truncatum HKY + 71 | K80+ HKY+ i HKY + SYM T SYM +
species complex G I [ I G

Note: il 0 represents that this ge is not used in thigpeciesomplex.
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Pairwise homoplasy index (PHI) test

For species that arghylogenetically close but not clearly delimitedg analysedequences
using the GCPSR modeThis involved conductinga pairwise homoplasy index (PHI) tes$
described by Quaedvlieg et al. (2014). The PH], @stformedusing SplitsTree v.4.14.6 (Huson
1998, Huson & Kloepper 2005, Huson & Bryant 2QG&sessed the level of recombination within
closely related specie§his assessment was based on a cene#d gene dataset, organized
according tespecies complexe#. pairwise homoplasy index belaweO . 05 t hr eshol d (
indicatedsignificant recombinatiowithin the dataset. The relationship between closely related
species was visualized by constting a split graph.

General Mixed Yule Coalescent (GMYC)

The General Mixed Yule Coalescent (GMYC) method combines neutral coalescence theory
(Fujisawa & Barraclough 2013with the Yule species model (Parnmen et al. 2012) to detect
changes in branchingates within intra and interspecific relationships. The GMYC algorithm
requires a supersymmetric phylogenetic tree, whichasastructedusing BEAST v.1.8.1 (R Core
Team 2017). The following parameters and unique haplotypes were used in the BEAST:analysis
the GTR substitution model, the loci heterogeneity model for Gamma, a random start tree, and 5 x
10° Markov chain Monte Carlo (MCMC) iterations sampled every 10,000 generations.
Convergence was evaluated wusi ng el0% eonservaive s an
burnin was performed after examining the dlkelihood curves in Tracer v.1.6. The generated
trees were summarized into a maximum clade credibility tree using TreeAnnotator v.2.6.7. To fit
the tree to both singigansition and multipléransition GMYC models, the GMYC website (The
Exelixis Lab: http://species.hits.org/gmyc/) was utilized.

Poisson Tree Processes (PTP)

The species boundaries on a rooted phylogenetic tree were defined using the Poisson Tree
Processes (PTP) model (Kagli al. 2017). The PTP method uses the branch length data from a
phylogeny to estimate the mean expected number of substitutions per site between two branching
events. It then applies two separate classes of poisson processes (intra apearfierbranbing
events) before clustering the phylogenetic tree in accordance with the results. As advocated for this
approach (Kapli et al. 2017), the analysis was carried out on the PTP the website server
(http://species.hits.org/ptp/) using the RAXML tree.

Pathogenicity assay

Healthy mature leaves frol@amellia oleifera C. sinensis Cinnamomum camphoyaand
Cunninghamia lanceolataas well as healthy mature branches fr@amellia sinensiswere
collected for the experiment. The collected plant materials werdetited by immersing it in 75%
ethanol for 1 min, followed by rinsing in sterile water for three times and drying in the air. To
create wounds for inoculation, each disinfected leaf was punctured five times on both sides using
sterile needles with a dianee of 0.5 mm. Initially, conidia suspensions with concentrations §f 10
10, 1, and 16 /mL were used for inoculation, but these attempts were unsuccessful.
Subsequently, the method described by Wang et al. (20#s followed, and mycelial plugs were
used for inoculation instead. For inoculation, the® PDA medium plugs with mycelia from a 5
day-old culture were placed on the left side of wounded and unwounded leaves, and sterile PDA
plugs with no mycelia were placed in parallel on the right sideaeinded and unwounded leaves
as control, with three repetitions. The inoculated leaves were placed in a sterile dish, placed on
sterilized filter paper saturated with sterilized water to maintain high humidity, and incubated in a
growth cabinet at 28C with a 12/12 h light/dark photoperiod for 7 days. The experiment was
repeated twice. The entire leaves were photographed using@hoek(Huawei P30 Prg)while
the lesion was captured using a dissecting microscope (Nikon-12Md). Pathogens causing
lesons were reisolated from the infected leaves, and their identification was carried out based on
morphological characteristics and molecular data.
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Genome sequencing, assembly, annotation, and comparative genomics analysis of
carbohydrate enzymes

The straiis exhibiting hosspecificity and orgaispecificity were subjected to comprehensive
analysis using comparative genomics analysis to elucidate their relationship with the host or organ.
The genomic data of 5 strains (CNUCC 307307, CNUCC 310138, CNUCC G6€IC 59258,
and CFCC 59180) were obtained for this study. Mycelia of each strain (CNUCC 307307, CNUCC
310138, CNUCC 3041, CFCC 59258, and CFCC 59180) grown on PDAI forddys were
transferred to PDB, placed on a shaker set &t%and 180 rpm, and incutea for 4 days. The
sediment was washed with sterile water and storé8@fC. The samples were sent to Novogene
(Beijing, China) for lllumina sequencing. Additional genomic data were obtained through NCBI
(https://www.ncbi.nlim.nih.gov/) and JGI Genomeorfal (https://genome.jgi.doe.gov/portal/)
(Supplementaryrables 10, 11).

The assembly was performed using SPAdes assembly software, starting with Clean Data
from the Novogene, the resulting assembly was then integrated using the minimus2 module in
Amos v3.1.0. GapCloser was employed to optimize and fill gaps in the preliminary assembly,
resulting in the final assembly. Fragments below 200 bp were filtered out, and the assembly results
were evaluated using quast v. 5.2.0. Genome assemblies were depoditational Center for
Biotechnology Information (NCBI, https://www.ncbi.nlm.nih.gov/).

For gene prediction, GeneMakéf and Liftoff software were used. Additionally, Gffread
Master was used to extract protein sequences from the gene prediction reguftiseditted genes
were compared against functional databases using BLAST with specific criteria (blastp) eu e O
1le5). The annotation process selected the BLAST result with the highest score, considering default
identity (>40%) and coverage (>40%). Amation was performed online using the dbCAN
database (https://bcb.unl.edu/dbCAN2/blast.php). Three databases were chosen for protein
sequence annotation: HMMER: dbCANw\alue < 1el5, coverage > 0.35), DIAMOND: CAZy{e
value < 1e102), and HMMER: dbCAMNsWb (evalue < 1el5, coverage > 0.35). To ensure data
validity and correctness, the CUPP database was also used for annotation. The final annotation
results were obtained by comparing and filtering the above annotation outcomes. The annotation
results weramported into TBtools, and a Venn diagram was constructed using the UpSet plot to
visualize the shared and unique annotations.

RESULTS

Phylogenetic analyses and analysis based on coalesdessed species delimitation methods

One hundred and sixyine i®lates were selected for mdlticus phylogenetic analyses
based on their ITS phylogenetic positions and the hosts. The consensus trees obtained from
maximum parsimony analyses were confirmed by the tree topologies obtained with Bayesian
inference.The phyogenetic trees of single loci in differespecies complex show topologies
similar to those of the muttocus phylogenetic treesplementaryigs 1i 54).

In the phylogenetic tree @olletotrichumacutatumcomplex Fig. 1), seven strains (CNUCC
766B-1-3, CNUCC 8151-1, CNUCC 2343-4, CNUCC 4693-1, CNUCC 819B2-2, CNUCC
820A-2-2, and CNUCC 162-2-1) grouped together witl. nymphaeadPass.) Aa(MBP = 78,

PP =-), while C. simulanticitri Z.F. Yualso clustered into this clade. Two strains (CNUCC-828

and CNUCC 324€1-5-2) formed one clade (MPB = 100, PP = 1.00) v@iletotrichum schimae

F. Liu, W.P. Wu & L. Cai Four strains (CNUCC 354-2, CNUCC 4562-1, CNUCC 363A1-1,

and CNUCC 354-1) clustered withC. godetiaeNeerg. with high support valadMBP= 82, PP=

1.00). Twentysix strains clustered wit@olletotrichum fioriniae(Marcelino & Gouli) Pennycoqgk
forming a clade with a high support value (MBP = 98, PP = 1.00). Pairwise homoplasy index (PHI)
tests showed no significant reorganizatiohngen these two subclades, but the support value was

l ow ( Aw =Fig.@). Th®t&&subclédes were the same species based PR analysis

(Fig. 3), but they were different species based on Bayr¥P analysisHig. 4). The Generalized
Mixed Yule QGoalescent (GMYC) singthreshold analysis indicates that these two subclades are
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the same entityHig. 5); however, the mukihreshold analysis indicates that each of these two
subclades contains several different entitiég.(6).
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Figure 11 Phylogenetic tree ofColletotrichumacutatumspecies complex derived from maximum
parsimony analysis of the combined TT&pdhchsliachhis3tub sequences, using
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C. orchidophilum(CBS 632.80 as the outgroup. Maximum parsimony bootstrap values (BP >
50%) and byesian posterior probabilities (PP > 0.95) are shown above the branches. Type species

strains arenarked withanii,  * 0 . Newly gener at etholdsequences a
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Figure 17 Continued.

In the Colletotrichumboninensespecies complexHg. 7), 11 strains clustered in one clade
with C. karstiand had high support values (MBP = 99, PP = 1.00)letotrichum spicatZ.F. Yu
& H. Zheng andC. celtidis Tennakoon, C.H. Kuo & K.D. Hydalso cluster within this clade
(Fig. 7).

Among theColletotrichum caudaturagraminicolaspecies complexHg. 8), CNUCC 253B
3-2 formed an independent cladad was more closely related@omultiseptatunt. Liu, W.P. Wu
& L. Cai, C. echinochloaeMoriwaki & Tsukib., andC. jacksoniiJ.A. Crouch, B.B. Clarke, J.F.

White & B.I. Hillman.
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In the Colletotrichumdematiumspecies complexHg. 9), three strains (CNUCC R¥5-3-3,
CNUCC P74-5, CNUCC P74-5-2-3) formed a sister clade witG. jinshuienseM. Fu & G.P.
Wang (MBP = 100, PP = 1.00)Fif. 9). However, the PHI test slved no significant
reorgani zation between these two cl|lRg®)s and

CNUCC 110-4-1

CNUCC 111B-2-1 CNUCC 104A-7-4
CNUCC 117-2-1
CNUCC 163-1-1 CNUCC 117-3-2 1-
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N A-2-1
CNUCC 184-3-2 cnuechisalsa
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C.orientalis F1IOPGBYS3 = C.fioriniae CBS 128517*
C.orientalis F1I0PGBYS4 C.fioriniae CBS 293.67
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C.orientalis FIOPGBYS8 C.fioriniae CBS 112995
AR C.fioriniae CBS 124962
C.orientalis FI0OPGBYS10 C.fioriniae CBS 124963
C.fioriniae CBS 167.86 C.fioriniae CBS 125396
C.fioriniae CBS 200.35 C.fioriniae CBS 125956
C.fioriniae CBS 119186 C.fioriniae CBS 126509

C.fioriniae CBS 126526
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| 10.01
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Figure 27 The result of the pairwise homoplasy index (PHI) tests for closely related species and
Colletotrichumfioriniae using both Lo@et transformation and splits decomposition.

In the Colletotrichumdestructivumspecies complex~g. 11), two strains (CNUCC 157A-
4, CNUCC 157A4-4-2) formed a highly supported clade (MBP = 100, PP = 1.00), and clustered
together withColletotrichum utechtenseDamm. (MBP =i, PP =7), and closely related to
Colletotrichum neorubicolaru Li, J. Gao & L.P. Liu,Colletotrichum panacicoldJyeda & S.
Takim. The strains CNUCC 581-2 and CNUCC 5&7-2 have formed an independent clade with
high support value@MBP = 100, PP = 1.00). Strains of CNUCC 4D8 and CNUCC 408-1-2
formed a highly supported clade (MBP = 100, PP = 1.00), and clustered together with
Colletotrichum pleopeltidi€rous & Jol. Roux as sister taxa (MBP = 98, PP = 1.60J. 11).

In the Colletotrichumgigasporumspecies complexHg. 12), two strains (CNUCC 1311-3
and CNUCC 13911-1) andC. pseudomaju$. Liu, L. Cai, Crous & Damnelustered in one clade
with high support values (MBP = 100, PP = 1.00). Three strains (CNUCE&-I14ZNUCC
747-1-3, and CNUCC 110A1-4) clustered within the sequences@illetotrichum zhaogingense
F. Liu & L. Caiclade and had high support values (MBP = 99, PP = 1Hi§)12).
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Figure 31 Results of the bPTP analysis based on the ML topoloBigsitivespecies clusters are
indicated using transitions between bli@ored to reecolored branches.
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Figure 47 Results of the bPTP analysis based on thePBtative species clusters are indicated
using transitions between bhgelored to reetolored branchs.
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Figure 51 The clustering result based on the sinlieeshold method of GMY(Putative species
clusters are indicated using transitions between htatired to reetolored branches. The inter
and intraspecific portions of the tree are dividechwaitvertical line.

In the Colletotrichumgloeosporioidesspecies complex (Figs 18, 19), 22 strains clustered
with C. gloeosporioideshowing high support values (MBP = 97, PP = 1.00) in thdosis
phylogenetic treeC. citrulli Z. Guo, H. J. Wu, B. Pen C. X. Luo, Q. S. Gu also clustered into this
clade (Fig. 18). The strains CNUCGE23-2-1 and CNUCC 81-2-2 formed an independent clade
with high support values (sibocus MBP = 79, PP = 1.00; twocus MBP = 100, PP = 1.00).
Twenty-nine strains clusted with Colletotrichumfructicola and C. mengyinensd.C. Mu, J.W.
Xia, X.G. Zhang & Z. Liin one clade (sklocus MBP = 74, PP = 1.00; taocus MBP =59, PP =
1.00). Five strains (CNUCC 22121, CNUCC 12973-3, CNUCC 2572-4, CNUCC 7811-2, and
CNUCC 7£2A-1-1), andC. camelliaeMassee clustered in the same clade with high support values
(MBP = 89, PP = 1.00) in sibocus phylogenetic tree, ariel analogumZ.F. Yu also clustered in
this clade. Two strains (CNUCC 8231-1 and CNUCC 823-1-2) formed a hig support clade
(six-locus MBP = 100, PP = 1.00; twocus MBP = 99, PP = 1.00). Thirteen strains clustered with
Colletotrichum cangyuanenséF. Yu and had high support values @ocus MBP = 100, PP =
1.00; twelocus MBP = 96, PP = 1.00). Five strai@\UCC 1632-1, CNUCC 409B3-2, CNUCC
8981-1, CNUCC 71G2-2, and CNUCC 90€-2) clustered with the€C. henanense&lade, which
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was not wellsupported in the st#ocus phylogenetic tree (MBP = 64, PP = 0.97) but had high
support in the twdocus phylogenetitree (MBP = 100, PP = 1.00) (Fig. 19), and the sequences of
C.yulongense&.L. Hou & X.T. Liu also clustered in this clade.

In the Colletotrichumorchidearumspecies complex (Fig. 20), the strain CNUCC 2421
andC. sojaeDamm & Alizadehclustered witha clade with high support values (MBPLOO, PP=
1.00). Five strains (CNUCC 811A1, CNUCC 833B1-1, CNUCC 175€Cl1-3, CNUCC 1845-5,
and CNUCC 8241-2) formed a highly supported clade (MBP 98, PP = 1.00), sister to
Colletotrichum plurivorunDamm, Alizacth & Toy. Sato (MBR= 98, PP= 1.00), and based on the

resut of PHI testing no significant recombination events could be detected between these two
cl ade s0.7840)wFig=21).
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Colletotrichum phormii CBS 118194
Colletotrichum rhombiforme CBS 129953
Colletotrichum acerbum CBS 128530
acutatum CBS 112996
NTUCC 20 001 1
YMF 107301
[~———Colletotrichum sloanei IM| 364297
1 CBS

122122
be———Colletotrichum paxtonii IMI 165753
CB.

— S 144963a
be—Colletotrichum brisbanense CBS 292 67
CBS 127551

— CBS 112989
——Colletotrichum bannaense YNML52
olletotrichum scovillei CBS 126529
guajavae IMI 350839
:go/lalalnchum pedunculi MYJ201
olletotrichum eriobotryae GLMC 1935
r—_Cy YMF 107302
be——Colletotrichum nymphaeae CBS 515 78
olletotrichum carthami SAPA100011
olletotrichum walleri CBS 125472
olletotrichum cosmi CBS 853 73
chr IMI 364540
[——Colletotrichum cairnsense BRIP 63642
CGMCC 3 18936
olletotrichum australisinense GX1655

olletotrichum cuscutae IMI 304802
olletotrichum lupini CBS 109225
olletotrichum tamarilioi CBS 129814
olletotrichum paranaense CBS 134729
olletotrichum melonis CBS 159 84
olletotrichum limetticola CBS 114 14

CBS 330 75
_‘:gallelomchum filicis CBS 101611
olletotrichum abscissum COAD 1877

fioriniae ATCC 12097

Colletotrichum fioriniae IMI 363003

Colletotrichum fioriniae CBS 293 67

L Colletotrichum fioriniae IMI 324991
Colletotrichum fioriniae CBS 129941

22

1843 2

3494 1

111814

61022

612A3 1

111821

62913

11732

91611

11721

16312

16311

1104 1

90B 11

129732

15434

50905

1043
olletotrichum orientalis F10PGBYS7
olletotrichum orientalis F10PGBYS10
‘olletotrichum orientalis F10PGBYS8&
olletotrichum fioriniae IMI 345575
olletotrichum fioriniae CBS 129947

fioriniae IMI 345583
| olletotrichum fioriniae IM/ 345578

olletotrichum fioriniae CBS 127601
Colletotrichum fioriniae CBS 200 35
Colletotrichum fioriniae CBS 126381
11
~762B 1 1

104A 7 4

Figure 617 The clustering result based on the mthtieshold method of GMY(Putative species
clusters are indicated using trarsits between blackolored to reecolored branches. The inter
and intraspecific portions of the tree are divided with a vertical line.

In the Colletotrichum truncatumspecies complex (Fig. 22), the strain CNUCC 7&4B
clustered withColletotrichum subadaeF. Liu, Z.Y. Ma & L. Cai,but did not have high support

(Fig.22) . PHI test results aAw < 0.05 (Aw = 0.02
within the dataset.
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531 Colletotrichum karsti CBS 1:
Colletotrichum karsti ICMP
Colletotrichum karsti MAFF 306204
64/0.99~_ | Colletotrichum karsti CBS 1
Colletotrichum karsti CBS 127
Colletotrichum karsti CBS 127595
Colletotrichum wuxuhaiense F 34
Colletotrichum karsti CBS 508.97
Colletotrichum karsti CBS 11
e1l00s Colletotrichum karsti CBS“&OYZ‘
M Colletotrichum karsti CBS 1 13087
10,09 Collatorrlf:hum kamfl CBS;‘I 1208 3
Colletotrichum karsti CBS 861.72
Colletotrichum wuxuhaiense Y
Colletotrichum karsti CBS 124951
Colletotrichum karsti CBS 124969
CNUCC 777-3-1
CNUCC 104A-3-1
CNUCC 207-1-1
CNUCC 181B-4-4
CNUCC 914-1-2
CNUCC 731B-1-3
CNUCC 778-1
CNUCC 904-2-3
CNUCC 770A-2-1
CNUCC 61-24-1
CNUCC 96-13-3
Colletotrichum karsti CGMCH
Colletotrichum karsti CBS 12546
701 -00\‘ Colletotrichum karsti CBS 129
Colletotrichum karsti CBS 129834
63/0.99\‘ gollsrotrichum karsti CBS
olletotrichum karsti CBS 11(
Colletotrichum karsti CBS 127!
g’;ﬂgﬁt: Colletotrichum karsti CBS 127597
& Colletotrichum karsti CBS 112762
Colletotrichum karsti BRIP 284432
Colletotrichum karsti CBS 128540
Colletotrichum celtidis MFLUCC :
Colletotrichum celtidis NCY'
Colletotrichum karsti CBS 10
Colletotrichum spicati YMF
Colletotrichum spicati F 6
Colletotrichum karsti CBS 129822
Colletotrichum karsti CBS 127552
Colletotrichum karsti CBS 129
Colletotrichum karsti CBS
C i iae-japonicae CGMCC 3.18118*
74/0 9 Colletotrichum citricola ZJUC 34*
Colletotrichum phyllanthi CBS 175.67*
Colletotrichum annellatum CBS 129826*
Colletotrichum chonggingense CS 0612*
Colletotrichum petchii CBS 378.94*
.0q| Colletotrichum boninense CBS 123755
Colletotrichum boninense CBS 123756
Colletotrichum boninense CBS 128547
Colletotrichum doitungense MFLUCC 14-0128*
Colletotrichum torulosum CBS 128544~
Colletotrichum oncidii CBS 129828*
Colletotrichum diversum LC 11292*
Colletotrichum cymbidiicola IM| 347923*
Colletotrichum beeveri CBS 128527*
Colletotrichum colombiense CBS 129818*
Colletotrichum brassicicola CBS 101059*
Colletotrichum cliviigenum CPC 38800*
Colletotrichum chamaedoreae LC 13868
Colletotrichum watphraense MFLUCC 14-0123*
Colletotrichum fici MFLU 18-2615*
L— Colletotrichum feijoicola CBS 144633"
Colletotrichum limonicola CBS 142410*
landiae CBS 128505*
Colletotrichum catinaense CBS 142417*
Colletotrichum parsonsiae CBS 128525
Colletotrichum condaoense CBS 134299*
Colletotrichum brasiliense CBS 128501
Colletotrichum hippeastri CBS 125376*
C trictum CBS 128504*
Colletotrichum dacrycarpi CBS 130241*
um LC 0951*
Ci i CBS 151.35"

89/1.00

99/1.0
100/1.|

971
61/0.9

8711

99/

Figure 77 Phylogenetic tree dfolletotrichumboninensespecies complex derived from maximum
parsimony analysis of the combined Tapdh chs-1iact his3 tubi cal sequences, using
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C. truncatum(CBS 151.3% asthe outgroup. Maximum parsimony bootstrap values (BP > 50%)
and bayesian posterior probabilities (PP > 0.95) are shown above or below the branches. Type
species strains arearked withami  * 0 . Newly gener at etholdsequence

Colletotrichum caudisporum CGMCC 3.15106*
Colletotrichum persicum IRAN 3712C*
Colletotrichum sacchari IRAN 3707C*
Colletotrichum ochracea CGMCC 3.15104*
Colletotrichum caudatum CBS 131602*
Colletotrichum somersetense CBS 131599*
Colletotrichum duyunensis CGMCC 3.15105*
Colletotrichum baltimorense BP|892771*
Colletotrichum shivasii LC 1400*
Colletotrichum zoysiae MAFF 238573*
Colletotrichum alcornii IMI 176619*
[l Colletotrichum endophytum CGMCC 3.15108*
g4a/. Colletotrichum paraendophytum LC 13888*
Colletotrichum falcatum CBS 147945~
Colletotrichum eleusines MAFF 511155*
Colletotrichum nicholsonii MAFF 511115*
Colletotrichum paspali MAFF 305403*
Colletotrichum hainanense CBS 145900*
Colletotrichum graminicola M 1.001*
Colletotrichum navitas CBS 125086*
Colletotrichum eremochloae CBS 129661*
Colletotrichum sublineola CBS 131301*
C.QU...O_QE Colletotrichum danxiashanense LC 13885*
Colletotrichum miscanthi MAFF 510857*
83104 o4 oo Colletotrichum jacksonii MAFF 305460*
Colletotrichum jacksonii MAFF 511344
Colletotrichum echinochloae MAFF511473*
Colletotrichum echinochloae MAFF 511472

54/

92/1.00

o7

9
96/1.00|
54/-

-10.977]

60/0.95] Colletotrichum multiseptatum LC 13886*
10 CNUCC 253B-3-2* Colletotrichum wenzhouense
86/0.99 Colletotrichum hanaui MAFF 305404*

Colletotrichum axonopodi IMI1 279189*
Colletotrichum cereale CBS 129663
Colletotrichum dolichoconidiophori LC 13889*
| Colletotrichum casaense YMF 1.04947*
Colletotrichum litangense YMF 1.06700*
53/4 Colletotrichum baiyuense YMF 1.04941*
17 Colletotrichum garzense YMF 1.04948*
612(;& Colletotrichum tibetense LC 7364*
Colletotrichum caspicum IRAN 3709C*
Colletotrichum vulgaris YMF 1.04940*
Colletotrichum spaethianum CBS 167.49*

84/

10

Figure 8 1 Phylogenetic tree o€Colletotrichumcaudaturagraminicola species complex derived

from maximum parsimony analysis of the combireed chs1i ITSI sod2 tub sequences, using

C. spaethianm (CBS 167.49 asthe outgroup. Maximum parsimony bootstrap values (BP > 50%)

and bayesian posterior probabilitiéBP > 0.95) are shown above or below the branches. Type
species strains arearked withai * ©0. Newly generat enthbolds equence
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Colletotrichum quinquefoliae MFLU 14-0626*
88/0. 95

73/—\

Colletotrichum sonchicola MFLUCC 17-1299*
Colletotrichum parthenocissicola MFLUCC 17-1098*
Colletotrichum insertae MFLU 15-1895*

Colletotrichum lineola CBS 125337*

80/1.00~, |“— colletotrichum menispermi MFLU 14-0625*
86/1.00 Colletotrichum eryngiicola MFLUCC 17-0318*
100/1.00 Colletotrichum orchidis MFLUC 17-1302*
Colletotrichum dematium CBS 125.25*
77/0.96]
— Colletotrichum hemerocallidis CBS 130642*
Colletotrichum fructi CBS 346.37*
Colletotrichum jinshuiense CGMCC 3.18903*
1004/1.00
— Colletotrichum jinshuiense PAFQ26a
95/1.00~
96/1 _OO\t Colletotrichum kakivorum KCTC 46679*

Colletotrichum kakivorum KCTC 46680

Colletotrichum jinshuiense LC 8509

-

o100 "9
84

1.004, CNUCC P7-4-5-3-3

1do/1.dg|~ CNUCCP7-4-5*  CoJletotrichum parthenocissigenum

91/1.00 CNUCC P7-4-5-2-3

- Colletotrichum anthrisci CBS 125334*

100/1.0

—— Colletotrichum sambucicola MFLUCC 16-1388*

Colletotrichum zhejiangense LC 13887*
Colletotrichum circinans CBS 221.81*
100 1.00‘
100/1.00 Colletotrichum sedi MFLUCC 14-1002*

Colletotrichum spinaceae CBS 128.57

Colletotrichum viethnamense CBS125478*
10

Figure 9 1 Phylogenetic tree ofColletotrichum dematium species complex derived from
maximum parsimony analysis of the combirel chs1i gapdh his3 ITSi tub sequences, using

C. vietnamens€CBS 125478 asthe outgroup. Maximum parsimony boatsp values (BP > 50%)

and bayesian posterior probabilities (PP > 0.95) are shown above the branches. Type species strains
aremarked witham * 0. Newly gener atetholdsequences ar e
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Colletotrichum jinshuiense LC8509

Colletotrichum kakivorum KCTC 46680 CNUCC P7-4-5-2-3

Colletotrichum kakivorum KCTC 46679*

CNUCC P7-4-5-3-3

Colletotrichum jinshuiense PAFQ26a

CNUCC P7-4-5*

Colletotrichum jinshuiense CGMCC 318903*

— 0.001
dw=0.8966

Figure 1071 The result of the pairwise homoplasy ind@&Hl) tests for closely related species of
Colletotrichum jinshuienseand C. jinshuienseusing both LogDet transformation and splits
decomposition.

Taxonomy

Colletotrichum cunninghamiaeQ.T. Wang, X.N. Su& C.L. Hou, sp. hov. Fig. 23

MycoBank nunber: MB853832; Facesoffungi number: FOF15942

Etymology i The epithet is derived from the genus of the host pl@unninghamia
lanceolata

Typificationi CHINA. Hubei Province, Xiangyang City, Longzhong Scenic Area, on leaves
of Cunninghamia lanceolataFeh. 2017, C.L. Hou & Q.T. Wang (holotype CAF 8000205)- Ex
type CNUCC 587-2.

Colonieson PDA 5458 mm diam. in 7 days, flat with entire edge, both sides are white
(#fffff), aerial mycelium sparse but dense in the margin. On SNA amended with pine needle,
conidiomata acervular, scattered or gregarious, s@mersed.Conidial massesery soft orange
(#fae9c6), produced from conidiomat¥egetative hyphaehyaline, smootiwalled, septate,
branched. Setae medium brown, smewstiled, 2septate, 941 1 4 ¢ mbadalacellg cylindrical
to slightly conical, 365. 5 e m di a m. , ConitiophoreshyplineNsolitany, uséptate,
usually reduced to conidiogenous celi3onidiogenous celldiyaline, aseptate, smoetalled,
cylindrical to ampulliform, 18650 x 25i4 . 5 Gomidia hyaline, aseptate, smoetvalled,
straight, cylindrical, both ends truncate or one end round and the other trunc&t&9156x03.5

4.5 egm (av. N SD = 17.1 N @pp@ssdrisidgleOpaldbrodnt@ & m)
mediumbrown, ellipsoidal, subglobose or irregular outline, with entire or undulate margig,.%.0
x357.5 ¢€m (av. N SD = 7.0 N 1.0 I 5.7 N 0.8 ¢

Other specimens examin@dCHINA. Hubei Province, Xiangyang City, Longzhong Scenic
area, on laves ofCunninghamia lanceolataFeb. 2017, C.L. Hou & Q.T. Wang, living culture
CNUCC 5861-2.

Notes T This species is phylogenetically related @mlletotrichum higginsianunfacc,

C. vignaeDamm C. bryoniicolaDamm C. fuscumLaubert,and Colletotrichum antirrhinicola
Dammin the C. destructivunspecies complex. For morpholog9$plletotrichumcunninghamiae
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differs from the closest speci€s higginsianumn producing shorter conidia than the laitgs.0

19. 0 em2@s5 d4m@) (Damm et al . 2014) . Al t hou
— Colletotrichum antirrhinicola CBS 102189*

- Colletotrichum fuscum CBS 133701*

64/1.0¢4 Colletotrichum bryoniicola CBS 109849*

- Colletotrichum vignae CBS 501.97*

71/1.0q Colletotrichum higginsianum IM1 349061*

CNUCC 58-57-2*
100/1 [].(L
CNUCC 58-61-2

81/1.00 i *
85’0-97\\‘&. Colletotrichum utrechtense CBS 130243
Colletotrichum utrechtense CBS 135827
100/1.004 CNUCC 157A-4-4* .
Colletotrichum luanense
86/1.04] CNUCC 157A-4-4-2
77/0'?‘3 Colletotrichum panacicola C 08048
c Colletotrichum panacicola YL 2-2
Colletotrichum neorubicola CCR 144
188;- D.Q{ Colletotrichum tabacum CPC 18945*
Colletotrichum tabacum CBS 124249
100/1.00 Colletotrichum americae-borealis CBS 136232*
Colletotrichum lini CBS 172.51*
o Colletotrichum destructivum CBS 136228*
Colletotrichum ocimi CBS 298.94*
94/1.
Colletotrichum shisoi JCM 31818*
A Colletotrichum atractylodicola SAUCC 130721
100/1 Colletotrichum atractylodicola SAUCC 130724
10010 Colletotrichum atractylodicola CGMCC 3.18761*
92/1.004 - Colletotrichum quercicola CFCC 54457*
T Colletotrichum quercicola CFCC 57507
84/1) Colletotrichum tanaceti CBS 132693*
Colletotrichum lentis CBS 127604*
1 Colletotrichum pisicola CBS 724.97*
CNUCC 408-1-1*
100/1
1 CNUCC 408-1-1-2
Colletotrichum pleopeltidis CBS 147082*
Colletotrichum coccodes CBS369.75*
10

Figure 111 Phylogenetic tree ofolletotrichum destructivumspecies complex derived from
maximum parsimony analysis of the combiraad chs1i gapdh his3 ITSI tub2 sequences, using

C. coccodesCBS 369.75 as outgroup. Maximum parsimony bootstrap values (BP > 50%) and
bayesian posterior probabilities (PP > 0.95) are shown above or below the branches. Type species

strains areoted withami* 0. Ne wl y g ewcegareadpreskbntesibinld.u e
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Colletotrichum zhaogingense LC 13878
74/1.0Q

Colletotrichum zhaogingense LC 13879
Colletotrichum zhaogingense LC 13877*
99/1.00 1 richum zh in
s 0oL cNUGE T1a1-1 Colletotrichu aogingense

93/1.00 ~\|- cNucc 747-1-3

100/1.00 L__ cnucc 110A-4-4

91/1.004 s :
Colletotrichum gigasporum CBS 133266*

94/0.99 4

L/

Colletotrichum gigasporum CBS 124947

81/1.00
Colletotrichum gigasporum CBS 109355

CNUCC 1311-1-3
76/0.9

CHLUCC 1St Colletotrichum pseudomajus

£

Colletotrichum pseudomajus CBS 571.88*

-11.00 Colletotrichum chiangraiense MFLUCC 14-0119*
75/1.

60/1.0 Colletotrichum serranegrense COAD 2100*

Colletotrichum arxii CBS 132511*

-11.004] 77/-
™ Colletotrichum jishouense GMBC 0209*

/

62/- 4
Colletotrichum durionigenum P 132-2

Colletotrichum magnisporum CBS 398.84*

Colletotrichum radicis CBS 529.93*

Colletotrichum subvariabile LC 13876*
100/

78 Colletotrichum variabile LC 13875*

Colletotrichum viethamense CBS 125478*

Colletotrichum dematium CBS 125.25*
10

Figure 12 7 Phylogenetic tree ofColletotrichum gigasporumspecies complex derived from
maximum parsimony analysis of the combined ilg&dh chsliactitub2 sequences, using
C. dematiumCBS 125.25 as outgroup. Maximum pareny bootstrap values (BP > 50%) and
bayesian posterior probabilities (PP > 0.95) are shown above the branches. Type species strains are
noted witham*o6. Newly generated sbwduences are repre

similar with Colletotrichumvignae (Damm et al 2014), C. bryoniicola (Damm et al. 2014),
C. fuscumDamm et al. 2014), an@. antirrhinicola(Damm et al. 2014), the sequence similarities
of act, chs1, gapdh andhis3 are very low C. cunninghamiado C. vignae act 97.88%,chs1
98.47%,9apdh96.18% his397.81%, toC. bryoniicola act 98.31%,chs1 98.09%,gapdh96.82%,
his3 97.81%, toC. fuscum chsl 98.47%, gapdh 96.18%, his3 97.54%, ITS 99.09%, and to
C. antirrhinicola act98.31%,chs1 98.47%,0apdh95.57%,his397.54%).
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Colletotrichum gigasporum CBS 109355

Colletotrichum zhaoqingense LC13879

Colletotrichum gigasporum CBS 124947

Colletotrichum zhaogingense LC13878

Colletotrichum gigasporum CBS 133266

Colletotrichum zhaoqingense LC13877

110A-4-4
747-1-3
714-1-1

dw = 0.4965

Figure 131 The result of the pairwise homoplasy index (PHI) tests for closely related species of
Colletotrichum zhaogingenseand C. gigasporumusing both LogDet transformation and splits
decomposition

Colletotrichum guiyangens®.T. Wang, M.J. Guo &.L. Hou, sp. nov. Fig. 24
MycoBank numberMB853885; Facesoffungi number: F#943
Etymologyi Referring to the Guiyang City where the host plants were collected.
Typification T CHINA. Guizhou Province, Guiyang City, Xifeng County, on leaves of
Camellia sinensisAug. 2021, C.L. Hou & Q.T. Wang (holotype CAF 8000206)-tiyge CNUCC
8231-1-1.
Colonieson PDA 58 64 mm diam. in 7 days, flat with entire edge, dark grayish lime green
(#a2ada2), with white (#ffffff) margin, aerial mycelium dense, reverse very dark (moatk) bl

lime green (#002700) in the center, grayish yellow (#b9b9ad) towards margin, with white margin.

On CMA, conidiomata not developed, conidiophores formed directly on hy@kgetative hyphae
hyaline to pale brown, smocthalled, septate, branche&eta not observed.Conidiophores
hyaline, solitary, usually reduced to conidiogenous c€lsnidiogenous cellsiyaline, aseptate,
smoothwalled, ampulliform to cylindrical, 15i85.5 x 2.03 . 0 Gomdia hyaline, aseptate,
smoothwalled, slightly narrower in the middle, obloogoid, the base is wider than the top, 11.5
165x405. 5 em (av. N 8SDN=0148. 2 mN, Appressdrissibgleionn =
gregarious, pale brown to medium brown, ellipsoidal or irregularly shaped,48%64.57 . 5 & m
(av. N sb = 11 N 1.7 T 5.8 N 0.6 ¢ pascomata/ W
ellipsoidal, gregaaus, light brown to slightly desaturated orange (#d5a87a), outer wall composed
of pale brown to medium brown angular cell$§18 . 5 ¢ mi\scicylimdrical to obclavate,
hyaline, 4277 x 71 0 ¢ #sporedBAscosporesuniseriately or irregularly arrangedtiyaline,
smoothwalled, aseptate, allantoid with rounded ends, slightly curved,818 456 e m ( av .
= 15.6 N 1.4 I 5.3 N 0.3 e€m), L/W r ratio = 2.
Other specimens examin@dCHINA. Guizhou Province, Guiyang City, Xifeng County, on
leaves ofCamelliasinensis Aug. 2021, C.L. Hou & Q.T. Wang, living culture CNUCC 8R3-2.
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Notesi This species belongs to ti@olletotrichumgloeosporioidespecies complex, and is
characterized by its oblorngyoid conidia. BLASTn search of this species sequences iN@&
GenBank revealed low sequence similarities with other specasmiat gapdh andgs the closest
matches ofapmat gapdh andgs sequences ar€olletotrichum arecicolaX.R. Cao, H.Y. Che &
D.Q. Luo (98.39%)C. arecicola(97.61%), andC. cigarro (B.S. Weir & P.R. Johnst.) A. Cabral &
P. Talhinhas (98.53%), respectively.

olletotrichum radicis CBS 529 93

CBS 125478

[ C Ot tO TiICh UM VaTiabilE LC 13875

olletotrichum LC13876

———————————————————Colletotrichum serranegrense COAD 2100

1 chiangraiense MFLUCC 14 0119

1 arxii CBS 132511

Colletorichum magnisporum CBS 398 84

Colletorichum jishe GMBC 0209

————Colletorichum pseudomajus CBS 571 88
1391 1 1
{rsn 13

Colletotrichum gigasporum CBS 133266

[:tferomchum gigasporum CBS 124947

——Coiletotrichum gigasporum CBS 109355

olletotrichum zhaogingense LC13879

olletotrichum zhaogingense LC13878

olletotrichum zhaogingense LC13877

747 13

71411

110A 4 4

Figure 1471 The clustering result based on the sirtleshold method of GMY Rutative species
clusters are indicated using transitions between btatkred to reetolored braches. The inter
and intraspecific portions of the tree are divided with a vertical line.

Colletotrichum hubeiens&.N. Sui, M.J. Guo &C.L. Hou, sp. nov. Fig. 5
MycoBank numberMB853886 Facesoffungi number: FA5936
Etymologyi Referring to theHubei Province where the host plants were collected.
TypificationT CHINA. Hubei Province, Shennongjia Forestry District, on leavesirafera
glauca(Siebold & Zucc.) Blume, May 2019, C.L. Hou & Q.T. Wang (holotype CAF 8000207).
Ex-type CNUCC 408L-1.
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olletotrichum radicis CBS 529 93

CBS 125478

= ollatotrichum variabile LC 13875

Sub LCi3876

olletotrichum serranegr COAD 2100

hiangraiense MFLUCC 14 0119

letotrichum arxii CBS 132511

CBS 358 84

olletorichum L GMBC 0208

CBS 57188

13891 1 1

131113

Colletotrichum gigasporum CBS 133266

Colletotrichum gigasporum CBS 124947

b————Colletotrichum gigasporum CBS 109355

olletofrichum zhaogingense LC 13878

olletotrichum zhaogingense LC 13878

olletotrichum zhaogingense LC13877

74713

71411

110A 4 4

Figure 1571 The clustering result based on the mtliteshold method of GMYRutative species
clusters are indicated using transitions between btatikred to reetolored branches. The inter
and intraspecific portions of the tree are divided withréicad line.

Colonieson PDA 4350 mm diam. in 7 days, flat with entire edge, white (#ffffff) to grayish
yellow (#b3af98), aerial mycelium dense, reverse very dark lime green (#041004) in the center,
grayish yellow (#b3af98) to margin, with white (#ffifffnargin. On PDA, conidiomata scattered or
gregarious, black.Conidial massesgrayish yellow (#bfbfb5), produced from conidiomata.
Vegetative hyphakyaline, smoottwalled, septate, branched. Setae pale brown, shveaited, 2

3-septate, 112 4 2 em | ong, basali6.eldm aiyamndr itdheal
Conidiophoressolitary or branched, septate, hyaline to pale br&@amidiogenous cellayaline to

pale brown, aseptate, smoatialled, ampulliform to cylindcal, 21156 x 3.4 . 0 & m. Coni
hyaline, aseptate, smoetvalled, straight, cylindrical, one end round and the other truncate, 15
195%x45%55. 0 em (av. N SD = 17.1 N 1Appresdoriasingld, N 0
pale brown to medium brownmostly irregularly shaped, with undulate to lobate margin,
sometimes elliptical with an entire margin,@18 x557 . 0 ¢m (av. N SD = 13.
em), L/ W ratio = 2. 2.
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Other specimens examindd CHINA. Hubei Province, Shennongjia Forestry Oddir on
leaves ofLindera glauca May 2019, C.L. Hou & Q.T. Wang (holotype CAF 8000207)-ti#pe
culture CNUCC 408-1-2.
Notesi Colletotrichum hubeiensis phylogenetically related t€. pleopeltidis but shares
low sequences similarities att (94.21%) chs1 (95.83%), and ITS (97.51%). Morphologically,
C. hubeiensdliffers from C. pleopeltidisin producing shorteconidia (151 9 . 5 ¢ 2 3vesm) 1 9

(Crous et al. 2021).

1.0QColletotrichum vietnamense CBS 125478*
LZE=Z5COIIetotrichum variabile LC 13875*
:Z2Colletotrichum subvariabile LC 13876*
0.22Colletotrichum pseudomajus CBS 571.88*
4 pP-t4CNUcC 1311-1-3
~I0.12¢cNucc 1391-1-1
f 0.03Colletotrichum gigasporum CBS 133266*
[§ 0.03Colletotrichum gigasporum CBS 124947
10.0p 0.08Colletotrichum gigasporum CBS 109355
14CNUCC 110A-4-4
F‘o% 96CNUCC 714-1-1
06CNUCC 747-1-3
0.09Colletotrichum zhaoqingense LC 13877*
D: lz f 0.05Co/letotrichum zhaogingense LC 13879
0.05Colletotrichum zhaogingense LC 13878
_L.00Co/letotrichum radicis CBS 529.93*
0 OE-97Col/etotrichum arxii CBS 132511*

' 0 Colletotrichum chiangraiense MFLUCC 14-0119*
0.0} -93Colletotrichum serranegrense COAD 2100*
m_ZEZQCoIIetotrichum magnisporum CBS 398.84*

’SColletotrichum jishouense GMBC 0209*
LL.O0Colletotrichum dematium CBS 125.25*

A
0.10

Figure 167 Results of the bPTP analysis based on the ML topologigiative species clusters are
indicated using transitions between blra@ored to reetolored branches.

3 0.7

Q.0p

0.09

Colletotrichum jixienseX.N. Sui, M.J. Guo &C.L. Hou, sp. nov. Fig. 26

MycoBank numberMB853887; Facesoffungi number: FIdi®37

Etymology1 Referring to the Jixi County in Anhui Province where the host plants were
collected.

Typification 7 CHINA. Anhui Province, Xuanchen City, Jixi County, on leaves of
Cunninghamia lanceolataOct. 2016, C.L. Hou & Q.T. Wang (holotype CAF 8000208)-t¥pe
CNUCC 521-2-1.
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1.00Co/letotrichum vietnamense CBS 125478*
2EL7-5-00//etotrichum variabile LC 13875*
:13Colletotrichum subvariabile LC 13876*
0.22Colletotrichum pseudomajus CBS 571.88*
4 P-14CNUCC 1311-1-3
10.12¢NUCC 1391-1-1
0.0b 0_.Qfo~0-3-Colletotrichum gigasporum CBS 133266*
35 19:Q3Colletotrichum gigasporum CBS 124947
0.0p Q.08Colletotrichum gigasporum CBS 109355
F-14CNUCC 110A-4-4
0.0,
0

J 0.7

opPPCNUCC 714-1-1
2 .06CNUCC 747-1-3
A . 0.09%Colletotrichum zhaoqingense LC 13877*

IZO 0 0.Q3Colletotrichum zhaoqingense LC 13879
o 0.03Colletotrichum zhaogingense LC 13878
LL.00Colletotrichum radicis CBS 529.93*
OE-97C0//etotrichum arxii CBS 132511*
! 0 Colletotrichum chiangraiense MFLUCC 14-0119*
0.0 :93Colletotrichum serranegrense COAD 2100*
'zﬁ-zg-ColIetotrichum magnisporum CBS 398.84*

-~ .79¢olletotrichum jishouense GMBC 0209*

LL.00Co/letotrichum dematium CBS 125.25*

—
0.10

0.0

Figure 1771 Results of the bPTP analysis based on thePBtative species clusters are indicated
using transitios between blueolored to reetolored branches.

Colonieson PDA 5055 mm diam. in 7 days, flat with entire edge, white (#ffffff) in the
center, dark grayish yellow (#aeaca0O) towards margin, with white margin, aerial mycelium dense,
reverse white in the oger, very light orange (#ffd589) to grayish yellow (#d1d0c9) towards
margin, with white margin. On OA, conidiomata not developed, conidiophores formed directly on
hyphae. Vegetative hyphaehyaline, smootiwalled, septate, branched. Setae not observed.
Cornidiophores hyaline, solitary, usually reduced to conidiogenous cdllsnidiogenous cells
hyaline, aseptate, smoetfalled, ampulliform, 6.611.5 x 2.03 . 0 Comdlia hyaline, aseptate,
smoothwalled, straight, ellipsoidal to cylindrical, both ends rouhd2.015.0 x 557 . 0 e m ( a\

N SD = 13.4 N 0.8 1 6. Bppréssofasingle ar grigarious,/madiumat i c
brown to dark brown, ellipsoidal or irregularly shaped, with entire or lobed margiri, 28:05.5
7.5 em (av. N 8SDO=59e¢m)N L/W ra6io6e6 = 1. 4.

Other specimens examinédCHINA. Anhui Province, Xuancheng City, Jixi County, on
leaves ofCunninghamia lanceolataOct. 2016, C.L. Hou & Q.T. Wang, living culture CNUCE 5
21-2-2.

Notesi Colletotrichum jixienseébelongs to theC. gloeosporioidespecies complex. In the
six-locus phylogenetic treeColletotrichum jixiense has a close relationship wit€. perseae
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G. Sharma & S. Freeman. In the tleeus phylogenetic tree, this specfesms an independent
clade with high supportMPB = 100, PP = 1.00However, the sequence similarities axft and
gapdhof this species witl€Colletotrichumperseaearevery low, with 96.61% similarity for thact
gene and 98.70% similarity for tlgapdhgene. For morphology, the conidia ©f jixiense(12.0

15.0 em) are s@paseaEl3.01L 8 a0

tmMpseSbar ma et al

Colletotrichum luanense.T. Wang, X.N. Sui &C.L. Hou, sp. nov. Fig. Z7
MycoBank numberMB853888; Facesoffungi number: Fdi®38
Etymologyi Referring to he Lu'an City where the host plants were collected.
Typificationi CHINA. Anhui Province, Lu'an City, Shucheng County, on leaveSarhellia
sinensis May 2018, C.L. Hou & Q.T. Wang (holotype CAF 8000209)-tfipe CNUCC 157A4-4.

CNUCC 916-1-2-1
CNUCC 232-1-1
CNUCC 720-1-1
[ CNUCC 921-3-1
CNUCC 13-5-5
L CNUCC 231-4-4
CNUCC 839B-2-1
CNUCC 213-1-1
94/1 dy CNUCC 213-3-5
9/1.0ffl CNUCC 213-1-6
CNUCC 117-3-1
CNUCC 231-2-1
- CNUCC 232-4-1
CNUCC 213-4-1
CNUCC 888-1-2
CNUCC 693-3-2
NS iy
72/1.0( 4
| ENUCC 711-1-2
CNUCC 864A-2-2
| CNUCC 782A-1-3
CNUCC 882-2-2
CNUCC 151A-3-1
CNUCC 151A-4-1
CNUCC 213-5-4
- CNUCC 231-4-2
51/1.0¢ CNUCC 857-1-1
10,96 GNUCC 906A-2-1
“H cNucc 232-3-2

Colletotrichum mengyinense SAUCC 200702*
Colletotrichum fructicola LC 3284
Colletotrichum fructicola CBS 125395
Colletotrichum fructicola LF 130
50/ Colletotrichum fructicola LC 2925
1 Colletotrichum fructicola LC 3155
64 /1761 1.00 Colletotrichum fructicola LC 2926
' Colletotrichum fructicola ICMP 18646
Colletotrichum fructicola ICMP 18581* 5
Colletotrichum chrysophilum URM 7368*
Colletotrichum nupharicola CBS 470.96*
89/1.0Q Colletotrichum alienum ICMP 12071*
Colletotrichum hystricis CBS 142411*
Colletotrichum perseae CBS 141365*
Colletotrichum perseae GA 272
Colletotrichum perseae GA177

79/1 CNUCC 5-21-2-1*
CNUCC 5-21-2-2
Colletotrichum xishuangbannaense MFLUCC 19-0107*
100/1 Colletotrichum anhuiense AG 85*
Colletotrichum anhuiense AG 52
Colletotrichum viniferum GZAAS 5.08601*
68/- Colletotrichum aenigma ICMP 18608*
96/0.96 Colletotrichum aenigma ICMP 18686
Colletotrichum osmanthicola AG 36*

Colletotrichum osmanthicola AY 42
Colletotrichum conoides CGMCC 3.17615*
Colletotrichum hebeiense MFLUCC 13-0726*
Colletotrichum musae CBS 116870*

Colletotrichum jixiense

Figure 181 Phylogeneat tree of Colletotrichumgloeosporioidesspecies complex derived from
maximum parsimony analysis of the combired tub2 cali chs1i gapdh ITS sequences, using

C. boninensgCBS 12375% as theoutgroup. Maximum parsimony bootstrap values (BP > 50%)
and bagsian posterior probabilities (PP > 0.95) are shown above or below the branches. Type

species strains armted with arfi

*

0.

Ne wl

y

gener at efholdsequences
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A
84/1

98/1.004

53/0.97<

3/
55/0.9
59/1.0

-

68/1](
59/1

-/1.004]

100/1.004

—~_7 7 7 F
— S A A A A

—3

.00r CNUCC 694-2-1

Colletotrichum ligustri G
Colletotrichum xanthorrhoeae BRIP 45094*

CNUCC 694-3-4-1
CNUCC 196-4-1
CNUCC 679-1-1
CNUCC 180-1-3
CNUCC 191-3-1
Colletotrichum menglaense YMF 1.04960*
CNUCC 717-2-1 .
Colletotrichum pandanicola MELUCC 17-05
Colletotrichum siamense ICMP 18578*
CNUCC 540-1-3
CNUCC 236-4-4
CNUCC 271-5-1 -
Colletotrichum parvisporum YMF 1.06942*
CNUCC 211-5-2
CNUCC 284-1-1
CNUCC 712A-1-1
Colletotrichum siamense LC 2931
Colletotrichum siamense LC 2941
Colletotrichum siamense LC 0148
Colletotrichum siamense LC 0149
Colletotrichum siamense LC 2940
CNUCC 61-20-3
CNUCC 61-25-1
Colletotrichum siamense ICMP 12567
Colletotrichum siamense LC 2974
Colletotrichum siamense LC 2969
Colletotrichum tropicale CBS 124949*
Colletotrichum makassarense CBS 143664*
Colletotrichum aeschynomenes ICMP 17673*
Colletotrichum salsolae CBS 119296
Colletotrichum salsolae ICMP 19051*
Colletotrichum tainanense CBS 143666*
Colletotrichum queenslandicum ICMP 1778*
Colletotrichum australianum VPRI 43075*

— Colletotrichum asianum ICMP 18580*

Colletotrichum proteae CBS 132882*
Colletotrichum yunajiangensis YMF 1.04996*
Colletotrichum endophyticum MFLUCC 13-0418*
Colletotrichum artocarpicola MFLUCC 18-1167*
Colletotrichum gloeosporioides CBS 273.51*
Colletotrichum gloeosporioides LC 3110
Colletotrichum gloeosporioides LC 3686
Colletotrichum gloeosporioides CBS 112999*
Colletotrichum gloeosporioides LC 3312
Colletotrichum gloeosporioides ICMP 12938
Colletotrichum gloeosporioides LC 3382
CNUCC 61-23-1
CNUCC 45-4-2

CNUCC 286E-4-1

CNUCC 196-1-2

CNUCC 232-2-1
Colletotrichum dimorphum YMF 1.07309*
CNUCC 194B-2-2

CNUCC 953-1-3

CNUCC 151A-2-2

CNUCC 184-3-3

CNUCC 196-5-3
CNUCC 936-1-1

CNUCC 250-4-3
CNUCC 175B-3-4

CNUCC 61-19-1

CNUCC 191-1-2

CNUCC 948-1-2
Colletotrichum nanhuaense YMF 1.04993*
CNUCC 225A-3-2
Colletotrichum citrulli CAASZT 52*
Colletotrichum citrulli CAASZT 54
CNUCC 61-1-1

CNUCC 949-2-2
CNUCC 884-1-1

CNUCC 914-2-1

CNUCC 884-2-2

1% 0 Colletotrichum kunmingense GUCC 12178
: Aﬂ&ol!etotﬂchum kunmingense GUCC 12053*

Colletotrichum alatae CBS 304.67*
74/+4 Colletotrichum theobromicola ICMP 18649*
Colletotrichum grossum CGMCC 3.17614*

Colletotrichum grevilleae CBS 132879*
Colletotrichum chanﬂaingense CGMCC 3.17582*

cc12111*

Figure 181 Continued.

Colletotrichum gloeosporioides

Colletotrichum pseudotheobromicola MFLUCC 18-1602*



A

73/1.004

%O/-~
69/0.984

)
b
98/1,004_
N
56/1.004)

74/-{]

1
1

50/0.95¢

100/1.004

/

71/1.00
97/1.00d

-/0.98
/-
511938

64/0.97
81

/7] 17 7

52/
97/1.(
100/1.00

B

/7

50/0.963

50/-

2/1.

LCoIletotrichumjiangxiense LC 3463*
Colletotrichum jiangxiense LC 3266
- Colletotrichum tengchongense YMF1.04950*

77/1.0q Colletotrichum jiangxiense LC 3460

Colletotrichum gracile YMF 1.06939*
Colletotrichum nullisetosum YMF 1.06946*
Colletotrichum oblongisporum YMF 1.06938*
Colletotrichum fructivorum Coll 1414*
LCoIletotrichum rhexiae Coll 1026*

Colletotrichum helleniense CBS 142418*
Colletotrichum ciggaro ICMP 18539*

Colletotrichum kahawae IM1 319418*

/4—— Colletotrichum vulgaris CGMCC 3.18940*

Colletotrichum wuxiense CGMCC 3.17894*
Colletotrichum wuxiense JS1A44*
Colletotrichum temperatum CBS 133122*
Colletotrichum gardeniae GUCC 12048
Colletotrichum gardeniae GUCC 12049*
CNUCC 1297-3-3
CNUCC 742A-1-1
CNUCC 781B-1-2
CNUCC 257-2-4
CNUCC 221A-1-1
Colletotrichum analogum YMF 1.06943*
Colletotrichum camelliae CGMCC 3.14924
Colletotrichum camelliae CGMCC 3.14925*
Colletotrichum camelliae CGMCC 3.14926
Colletotrichum camelliae ICMP 18542
Colletotrichum camelliae ICMP 10643
Colletotrichum camelliae ICMP 10646
Colletotrichum clidemiae ICMP 18658*
CNUCC 22-23-2
CNUCC 94-4-4
CNUCC 103-13-3
CNUCC 22-24-3
CNUCC 59B-51-4
CNUCC 22-21-2
CNUCC 104C-16-1
CNUCC 104C-3-1
CNUCC 846B-3-2
CNUCC 655A-1-4
CNUCC 96-7-1

CNUCC 245-3-4
CNUCC 106-17-1
Colletotrichum cangyuanense YMF 1.05001*
Colletotrichum cangyuanense YMF 1.05000
Colletotrichum cangyuanense YMF 1.04998

~

00/1.por CNUCC 823-1-1-1*
50 CNUCC 823-1-1-2
00/1.ppy Colletotrichum cycadis BRIP 71326a*

Colletotrichum cycadis AQISWA 201901
Colletotrichum psidii ICBS 145.29*
Colletotrichum cordylinicola MFLUCC 09-0551*
Colletotrichum syzygicola DNCL 021*
Colletotrichum fici-septicae MFLUCC 20-0166*
Colletotrichum dracaenigenum MFLUCC 19-0430*
Colletotrichum ledongense CGMCC 3.18888*
Colletotrichum arecicola CGMCC 3.19667*
Colletotrichum aotearoa ICMP 18537*
Colletotrichum cobbittiense BRIP 66219*
Colletotrichum ti ICMP 4832*

Colletotrichum chiangmaiense MFLUCC 18-0945*
CNUCC 163-2-1

CNUCC 409B-3-2

CNUCC 71C-2-2

CNUCC 90C-4-2

CNUCC 898-1-1

Colletotrichum castaneae GUCC 12176
Colletotrichum castaneae GUCC 21268.4*
Colletotrichum henanense LC 2821
Colletotrichum henanense LC 2820*

Colletotrichum henanense LC 3030

395//11%%‘ Colletotrichum yulongense CFCC 50818*
: \ Colletotrichum yulongense CFCC 50819

Colletotrichum subhenanense YMF 1.06865*

Colletotrichum subhenanense YMF 1.07324
L— Colletotrichum hedericola MFLU 15-0698*

L—— Colletotrichum horii ICMP 10492*

10

Colletotrichum boninense CBS 123755*

Figure 181 Continued.

Colletotrichum cangyuanense

Colletotrichum henanense

Colonieson PDA 4863 mmdiam. in 7 days, flat with entire edge, whole white (#ffffff), aerial
mycelium dense, reverse olive tone (#1e1900) in the center and white (#ffffff) towards margin. On
CMA amended with pine needle, conidiomata not developed, conidiophores formed directly o
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hyphae.Vegetative hyphadiyaline, smoottwalled, septate, branched, with very lightange
(#fff8eb) conidial mass.Setae not observed.Conidiophores hyaline, usually reduced to
conidiogenous cells.Conidiogenous cellshyaline, aseptate, smoetvalled, cylindrical to
ampuliform, 8.5'30 x 2.5/ 5.5em. Conidiahyaline, aseptate, smoetvalled, straight, cylindrical,

one end round and the other slightly acuté 1825 x44 . 5 em ( av. N SD = 14.
em) , L/ W rApptessariasingle 3palel brown to mediumdwn, irregularly shaped, with

entire undulate or lobed margin, 718.5x351 0. 5 em (av. N SD = 10.5
L/W ratio = 1.6.

CNUCC 888-1-2

Colletotrichum mengyinense SAUCC 20
CNUCC 225D-4-4
Colletotrichum fructicola CBS 125395
CNUCC 151A-3-1
Colletotrichum fructicola LC 2926
Colletotrichum fructicola LC 2925
Colletotrichum fructicola LF 130
Colletotrichum fructicola LC 3284
CNUCC 916-1-2-1

CNUCC 213-5-4

CNUCC 782A-1-3

CNUCC 13-5-5

CNUCC 213-1-6

CNUCC 231-4-4
CNUCC 213-4-1
CNUCC 921-3-1
{- CNUCC 117-3-1

CNUCC 213-1-1
CNUCC 693-3-2
CNUCC 857-1-1
LCoIletotrichum fructicola ICMP 18581*
CNUCC 882-2-2
CNUCC 149A-1-1
Colletotrichum fructicola ICMP 18646
CNUCC 906A-2-1
CNUCC 231-2-1
CNUCC 711-1-2
}CNUCC 232-3-2

|-_LCNUCC 151A-4-1

93/-

~

68/-

CNUCC 720-1-1

CNUCC 839B-2-1

—- CNUCC 231-4-2

CNUCC 232-4-1

CNUCC 213-3-5

CNUCC 864A-2-2

Colletotrichum fructicola LC 3155

- CNUCC 232-1-1 B

Colletotrichum chrysophilum URM 7368*

Colletotrichum nupharicola CBS 470.96*
CNUCC 5-21-2-1*

CNUCC 5-21-2-2

Colletotrichum alienum ICMP 12071*
Colletotrichum perseae GA177
Colletotrichum perseae GA 272
Colletotrichum perseae CBS 141365*
Colletotrichum anhuiense AG 85*
Colletotrichum anhuiense AG 52

Colletotrichum aenigma ICMP 18608*

Colletotrichum aenigma ICMP 18686 N

Colletotrichum viniferum GZAAS 5.08601*

Colletotrichum musae CBS 116870*

59/1.0

56/-
100/1.00

Colletotrichum jixiense

Figure 197 Phylogenetic tree o€. gloeosporioidespecies complex derived from maximum
parsimony analysis fothe combinedapmat gs sequences, usin@olletotrichum xanthorrhoeae

ICMP 17903 as outgroup. Maximum parsimony bootstrap values (BP > 50%) and bayesian
posterior probabilities (PP > 0.95) are shown above or below the branches. Type species strains are
des gnated by @A * 0. Newly gewldr ated sequences
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51/4 CNUCC 211-5-2

CNUCC 271-5-1

Colletotrichum siamense LC 2969
CNUCC 717-2-1

CNUCC 694-2-1

CNUCC 694-3-4-1

Colletotrichum siamense LC 2931
CNUCC 191-3-1

CNUCC 196-4-1

CNUCC 180-1-3

CNUCC 679-1-1 Colletotrichum siamense

50/ Colletotrichum parvisporum YMF 1.06942*
100/1.00 Colletotrichum siamense LC 0148
51/- Colletotrichum siamense LC 0149
10 Colletotrichum siamense ICMP 18578*
50 CNUCC 61-20-3

CNUCC 61-25-1

CNUCC 712A-1-1

Colletotrichum siamense LC 2940
Colletotrichum siamense LC 2941
Colletotrichum siamense LC 2974
CNUCC 236-4-4

Colletotrichum siamense ICMP 12567

95/1.00 Colletotrichum salsolae ICMP 19051*
100/0523 Colletotrichum salsolae MAFF 240542

Colletotrichum australianum VPRI 43075*
Colletotrichum queenslandicum ICMP 1778*
Colletotrichum makassarense CBS 143664*
Colletotrichum asianum ICMP 18580*
Colletotrichum tropicale CBS 124949*
Colletotrichum aeschynomenes ICMP 17673*
/1.00— CNUCC 151A-2-2
CNUCC 936-1-1
CNUCC 61-19-1
CNUCC 61-23-1
5/~ cNucc 884-1-1
33 CNUCC 884-2-2
CNUCC 61-1-1
CNUCC 225A-3-2
CNUCC 948-1-2
CNUCC 949-2-2
CNUCC 196-5-3
CNUCC 194B-2-2 3
L Colletotrichum nanhuaense YMF1.04993*
4/ \[ Colletotrichum gloeosporioides LC 3110

7710.

67/1.

~l
3 [
o ) AR

CNUCC 45-4-2

Colletotrichum gloeosporioides LC 3686
CNUCC 286E-4-1

— CNUCC 232-2-1

7d/d.00, [F CNUGE e .. :
5l/- Colletotrichum gloeosporioides CBS 11299

80/1.00 Colletotrichum gloeosporioides LC 3312
CNUCC 196-1-2
S8101884h- cNnucc 184-3-3
CNUCC 250-4-3
CNUCC 175B-3-4
Colletotrichum gloeosporioides LC 3382
—— Colletotrichum proteae CBS 132882*
Colletotrichum osmanthicola AY 42
CNUCC 191-1-2
Colletotrichum osmanthicola AG 36*
Colletotrichum dimorphum YMF 1.07309*
CNUCC 914-2-1
CNUCC 195-1-3
CNUCC 953-1-3 L.
— Colletotrichum yunajiangensis CGMCC 3.18964*
Colletotrichum alatae CBS 304.67*
Y

Figure 191 Continued.
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Figure 191 Continued.
Other specimens examinddCHINA. Anhui Province,Lu'an City, Shucheng County, on

leaves of Camellia sinensis May 2018, C.L. Hou & .. Wang, living culture CNUCC
157A-4-4-2.
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