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Abstract 

Colletotrichum is an important plant pathogenic genus with a wide range of hosts. 

Colletotrichum species can infect various plants and cause diseases, leading to serious economic 

losses. Ornamental plants are an important commercial crop with high aesthetic value and emerging 

diseases have become a serious problem threatening the ornamental plant industry. However, little 

is known about the fungi and fungal species associated with ornamental plants in China especially 

latent pathogens such as Colletotrichum spp. In the present study, 45 Colletotrichum isolates 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), actin (act), partial sequences 

of the chitin synthase 1 (chs-1), glyceraldehyde 3-phosphate dehydrogenase (gapdh), and ɓ-tubulin 

2 (tub2) genes, and pairwise homoplasy index (PHI) analysis. Based on multigene phylogenetic 

analysis and morphology 11 species of Colletotrichum were identified belonging to five species 

complexes: C. acutatum, C. boninense, C. gloeosporioides, C. orchidearum and C. truncatum. 

Among these complexes, one species was described as new species namely, C. chrysalidocarpi.  

In addition, C. dimorphum, and C. nanhuaense are reduced as synonyms of C. gloeosporioides and 

C. orientale and C. radermacherae are reduced as synonyms of C. fioriniae. Furthermore, 18 new 

host records were identified and described. This is the first comprehensive study on Colletotrichum 

species associated with ornamental plants in South China. Our results suggested a high 

Colletotrichum species diversity on ornamental plants. These findings enhance the current 

knowledge of Colletotrichum, and its diversity and expand the host range. In addition, these results 

will help to early diagnose, and control diseases caused by Colletotrichum species. 
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Introduction  

Ornamental plants have high economic value and aesthetic value. They include cut flowers, 

cut foliage crops, potted plants, bulb and 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, and Fujian 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 are becoming a serious limiting 

factor in the ornamental industry. In the last few years, many destructive diseases have been 

reported from various countries on ornamental plants, such as Fusarium wilt or rot caused by 

Fusarium and allied fusarioid taxa (Kamali-Sarvestani et al. 2022, Zhang et al. 2022, Chen et al. 

2023), anthracnose caused by Colletotrichum spp. (Guarnaccia et al. 2021), and leaf blight and 

crown rot caused by Calonectria spp. (Aiello et al. 2022). These diseases pose a significant threat 

to ornamental plant production. 

Colletotrichum (Glomerellaceae, Sordariomycetes, Ascomycota) is one of the most common 

and important phytopathogenic genera. This genus was listed in the top 10 fungal pathogens 

worldwide (Dean et al. 2012). Species of Colletotrichum have 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). Many Colletotrichum 

species are well-known 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 fruits and lead 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 notorious disease, is caused by over ten Colletotrichum species belonging to 

three Colletotrichum species complexes (C. gloeosporioides, C. acutatum, and C. boninense) 

worldwide (Yan et al. 2015, Echeverrigaray et al. 2020, Batista et al. 2023, Ye et al. 2023). In some 

countries the disease incidence rate can be over 30%, or even up to 90% (Lei et al. 2022, Batista et 

al. 2023), causing huge economic losses. Furthermore, anthracnose caused by Colletotrichum 

species is one of the most damaging diseases in vegetable crop production. For instance, 14 

Colletotrichum species from Capsicum spp. 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 phytopathogens, Colletotrichum species also occur as endophytes and saprobes. 

In the last 20 years, many studies have focused on endophytic Colletotrichum, especially those 

species involved in medical plants or commercial crops (Lima et al. 2012, Peng et al. 2012, Vieira 

et al. 2014, Rai et al. 2014, Ma et al. 2018, Zhang et al. 2023). In recent years, number of new 

Colletotrichum species 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 these endophytic Colletotrichum species 

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 on Colletotrichum species associated with ornamental plants are limited. Few studies 

have been focused on pathogenic Colletotrichum species (Guarnaccia et al. 2019, Silva-Cabral et 

al. 2019, Guarnaccia et al. 2021, Yu et al. 2022a). Guarnaccia et al. (2019) studied anthracnose 

causing Colletotrichum species diversity in ornamental Lamiaceae plants and identified nine 

species belonging to three species complexes. Guarnaccia et al. (2021) isolated and identified seven 

Colletotrichum species belonging to four species complexes from symptomatic ornamental plants 

in northern Italy. From Orchidaceae hosts in China, Ma et al. (2018) isolated and identified 10 

species with five new taxa and Yang et al. (2011) described eight endophytic Colletotrichum 

species with one novel taxa. Further, 17 endophytic Colletotrichum species were isolated, and 

seven species were introduced as novel species from Bletilla ochracea (Orchidaceae) (Tao et al. 

2013).  
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Even though Colletotrichum species are frequently isolated from various hosts, identification 

and species delineation are still challenging. With the implementation of the polyphasic approaches 

in species delineation, new species have been continuously discovered and the number of species in 

Colletotrichum has been continuously updated (Jayawardena et al. 2021a, Yu et al. 2022b, 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 Jayawardena 

et al. (2021a) and 280 species by Liu et al. (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 within-species diversity of Colletotrichum 

species (Mahmodi et al. 2014, Liu et al. 2023a) while introducing a novel species. 

The present study was initiated to understand the diversity of Colletotrichum species in 

various ornamental plants grown in South China. Diseased samples with typical symptoms such 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 five Colletotrichum 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 by Colletotrichum species.  

 

Materials & Methods  

 

Sample collection and isolation 

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 information including habitat, 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 from the 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 and dried on sterile 

filter paper placed on plates of potato dextrose agar (PDA), and then incubating the plates at 25 . 

Pure cultures were obtained by single-spore and single-hyphal tip methods (Senanayake et al. 

2020). All living cultures were deposited in the culture collection of Zhongkai University of 

Agriculture and Engineering (ZHKUCC) 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 plates and incubated at 25  under 12 h light/12 h dark regime. After seven days, colony 

diameter was measured, and the growth rate was calculated. Colony colour and textures were 

observed and recorded (Rayner 1970). Asexual structures (conidiomata, conidiophores and conidia) 

and sexual structures (ascomata, asci and ascospores) were photographed and recorded. Synthetic 

nutrient-poor 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 mm2 PDA 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 Nikon Eclipse 80i microscope 

(Nikon, Tokyo, Japan) and measured using NISElements BR 3.2. Fifty spores (conidia and/or 

ascospores) and 30 appressoria for each isolate were measured. The Cnoptec SZ650 (Chongqing 

Optec Instrument Co., Chongqing, China) series stereomicroscope was used to observe macro-

morphological characteristics.  
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Figure 1 ï Field symptoms on leaves and stems of diseased plants collected in this study.  

a Pittosporum tobira. b Rosa chinensis. c Catharanthus roseus. d Malus spectabilis. e Aglaonema 

sp. f Dendrobium nobile. g Cymbidium sinense. h Dendrobium nobile. i Celosia cristata.  

j Cymbidium sinense. k, l Chrysalidocarpus lutescens. m, n Stems of Hydrangea macrophylla.  

o Stem of Impatiens balsamina. p Bauhinia blakeana. q Alpinia zerumbet. r Leaf of Thalia 

dealbata. s Epipremnum aureum. 

 

DNA extraction and PCR amplification 

Mycelia derived from five-days-old cultures were used for DNA extraction. Genomic DNA 

was extracted according to the manufacturerôs instructions given in the genomic DNA Extraction 

Kit (Aidlab Biotechnologies Co., Beijing, China). Five loci, the internal transcribed spacer regions 

(ITS), actin (act), partial sequences of the chitin synthase 1 (chs-1), glyceraldehyde 3-phosphate 

dehydrogenase (gapdh), and ɓ-tubulin 2 (tub2), were selected for PCR amplification. The primers 

of each locus were ITS4 and ITS5 for ITS (White 1990), act-512F and act-783R (Carbone & Kohn 
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1999), 79F and 345R for chs-1 (Carbone & Kohn 1999), T1 (OôDonnell & Cigelnik 1997) 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. (Guangzhou, China). All sequence 

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

 

Phylogenetic analysis 

For the phylogenetic analysis, reference sequences of Colletotrichum species were 

downloaded from NCBI following Jayawardena et al. (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). Phylogenetic trees were constructed for concatenated 

datasets of ITS, gapdh, chs-1, act and tub2 sequences. Phylogenetic analyses used maximum 

likelihood (ML) and Bayesian posterior probability analysis (BYPP) on the CIPRES science 

gateway platform (http://www.phylo.org). The ML analysis was performed using the RAxML-

HPC2 on XSEDE (8.2.12) (Stamatakis et al. 2008). The GTR + I + G evolution model was used 

with 1000 non-parametric bootstrapping iterations. The BI analysis was performed in MrBayes 

(v3.0b4) (Ronquist & Huelsenbeck 2003). Bayesian analysis was performed with six simultaneous 

Markov chains run for 2,000,000 generations. Trees were sampled every 100 generations. The 

phylogram was viewed in FigTree v. 1.4.0 and edited in Adobe Illustrator CC 2019 software 

(Adobe Systems Inc.). 

 

Pairwise homoplasy index (PHI) 

The pairwise homoplasy index (PHI index) test was conducted for new taxa identification 

using SplitsTree4 v. 4 (Huson & Bryant 2006). The PHI was calculated to evaluate the relationship 

between our new taxa and closely related species. The PHI over 0.05 (P > 0.05) indicated no 

significant recombination in the dataset. The concatenated dataset of ITS, gapdh, chs-1, act and 

tub2 was used for the analyses. Relationships between novel species and their closely related taxa 

were visualized as split graphs via Log-Det transformation and split decomposition options. 

 

Results 

Forty-five isolates of Colletotrichum were obtained from 18 host species. Preliminary species 

identification was done based on BLASTn results of all gene regions. Based on the BLASTn results 

single gene phylogenetic trees were constructed and confirmed that our isolates belonged to five 

species complexes namely C. acutatum, C. boninense, C. gloeosporioides, C. orchidearum and C. 

truncatum. For the taxonomic treatment of Colletotrichum, we followed Jayawardena et al. 

(2021a), Liu et al. (2022) and Zhang et al. (2023). Updated phylogenetic trees and species 

descriptions are given below under each species complex.  

 

Colletotrichum acutatum species complex 

 

Phylogenetic analysis 

Phylogenetic trees were generated using combined ITS (542 bp), gapdh (234 bp), chs-1 (251 

bp), act (224 bp), and tub2 (493 bp) sequence data. The tree topologies generated by ML and 

Bayesian analysis were similar. The best-scoring ML tree is shown in Fig. 2. The sequence 

alignment of the C. acutatum species complex comprised 67 taxa of representative strains, 

including five isolates obtained from this study. Colletotrichum orchidophilum (CBS 632.80 and 

CBS 631.80) were used as the outgroup. The best-scoring 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 as follows: A = 

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 Ŭ = 0.813331. Incomplete portions at the ends of the sequences were excluded 

from the analysis. Five isolates from this study formed two distinct clades.  

Two isolates from our collection constituted a sister relationship to C. eriobotryae with 100% 

ML and 1.00 Bayesian posterior probabilities (BYPP) support. The other three isolates developed a 

cluster with C. radermacherae, C. fiorinia and C. orientale (Fig. 2). Within the same cluster, these 

three species and our isolates developed distinct evolutionary lengths. Based on phylogenetic 

analysis, morphological comparisons and pairwise nucleotide comparisons, our collections were 

identified as one novel species and a new record of C. fiorinia in C. acutatum species complex. 

Species descriptions with illustrations are given below.  

 

 
 

Figure 2 ï Maximum likelihood tree of the Colletotrichum acutatum species complex. 

Colletotrichum orchidophilum (CBS 632.80 and CBS 631.80) were selected as the outgroup. At the 

nodes, bootstrap support values for ML (Ó 75%) and BYPP (Ó 0.95) are displayed (ML/PP). Some 

branches were shortened to fit them to the page, Ex-type isolates are marked with ñTò, and the new 

isolates from this study are in red. The scale bar indicates 0.02 nucleotide changes per site. 
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Taxonomy 

 

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

Index Fungorum number: IF900955; Facesoffungi number: FoF 14668 

Etymology ï Named after the host genus, Chrysalidocarpus, on which it was found. 

Holotype ï MHZU 23-0206 

Associated with leaf spot of Chrysalidocarpus lutescens. Sexual morph: Not observed. 

Asexual morph: Mycelium 1ï1.5 µm diam., hyaline to pale brown, smooth-walled, septate, 

branched. Conidiomata dark grey, scattered or in groups. Setae not observed. Conidiophores 

hyaline to pale brown, smooth-walled to verruculose, septate, branched. Conidiogenous cells 10ï

14(ï17) × 3ï5 µm (x← = 13 × 4 µm, n = 50), hyaline, smooth-walled, clavate. Conidia 13ï17 × 4ï6 

µm (x← = 15 × 5 µm, n = 50), hyaline, smooth-walled, aseptate, straight, clavate, ends rounded. 

Appressoria 6ï10(ï14) × 4ï6(ï8) µm (x← = 9 × 6 µm, n = 30), single or in loose groups, medium to 

dark brown, smooth-walled, ovoid to ellipsoidal, outline entire. 

Culture characteristics: Colonies on PDA 50 mm diam. after 7 days of growth at 25 . The 

colony is grey-white, the edge regular, rounded, mycelium lush, velvet, reverse dark green in the 

center, conidial masses orange. 

Material examined ï China, Guangdong Province, Guangzhou City, on leaf spot of 

Chrysalidocarpus lutescens H. Wendl (Arecaceae), April 2022, Yanhong Lin, holotype dried 

culture MHZU 23-0206; ex-type, living culture ZHKUCC 23-0847. 

 

 
 

Figure 3 ï Colletotrichum chrysalidocarpi (MHZU 23-0206, holotype). a, b Upper and reverse 

view on PDA (7 d). c Conidial masses. d, e Conidiogenous cells. f Conidia. gïj Appressoria. Scale 

bars: dïj = 10 µm. 

 

Note ï In the phylogenetic analysis, two isolates developed a distinct lineage sister to  

C. eriobotryae (83% in ML, 0.97 in BYPP) and C. scovillei (83% in ML, 0.95 in BYPP) (Fig. 2). 

Morphologically, C. chrysalidocarpi has larger conidia (13ï17 × 4ï6 µm, x← = 15 × 5 µm) than 

either C. eriobotryae (12ï16 × 3ï4 µm, x← = 13.4 × 4.0 µm) or C. scovillei (13ï15 × 3.5ï4 µm, x← = 

13.7 × 3.8 µm) (Damm et al. 2012a, 2020). The nucleotide differences between C. eriobotryae 
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(GLMC 1935) and C. chrysalidocarpi (ZHKUCC 23-0848) are ITS: 0.55% (3/542 bp), gapdh: 

0.91% (2/220 bp), chs-1: 2.39% (6/251 bp), act: 0.90% (2/221 bp), and tub2: 0.00% (0/490 bp) 

excluding gaps. The nucleotide differences between C. scovillei (CBS 126529) and  

C. chrysalidocarpi (ZHKUCC 23-0848) are ITS: 0.37% (2/534 bp), gapdh: 3.65% (8/219 bp), chs-

1: 0.40% (1/251 bp), act: 0.45% (1/221 bp), and tub2: 0.00% (0/490 bp) excluding gaps. The 

nucleotide differences between C. eriobotryae (GLMC 1935) and C. scovillei (CBS 126529) are 

ITS: 0.19% (1/540bp), gapdh: 2.39% (6/251 bp), chs-1: 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) between C. chrysalidocarpi and its closely related taxa (Fig. 4). 

Considering morphology, phylogeny and sequence data, we introduce C. chrysalidocarpi as a new 

species. 

 

 
 

Figure 4 ï The split graphs show the results of the PHI test of Colletotrichum chrysalidocarpi 

(ZHKUCC 23-0847) and their most closely related species using Log-Det transformation and split 

decomposition options. The PHI test result indicated (P > 0.05) that there is no evidence for 

significant recombination within the dataset. The new taxon is shown in red. 

 

Colletotrichum fioriniae (Marcelino & Gouli) Pennycook, Mycotaxon 132(1): 150 (2017) [2016] 

      Fig. 5 

Index Fungorum number: IF553097; Facesoffungi number: FoF 02891 

New synonyms:  

Colletotrichum orientale Dandan Fu & G.Y. Sun [as óorientalisô], in Chen et al., Journal of 

Fungi 8(7, no. 740): 10 (2022) 

Colletotrichum radermacherae Y. Feng, Q. Zhang, Yong Wang bis & K.D. Hyde, in Zhang, 

et al., Mycosphere 14(2): 11 (2023) 

Associated with leaf spots of Malus spectabilis. Sexual morph: Not observed. Asexual morph: 

Setae not observed. Vegetative hyphae 3ï6.5 µm diam., hyaline to pale brown, smooth-walled, 

septate, branched. Conidiomata not observed. Conidiophores hyaline to pale brown, smooth-

walled, septate, branched. Conidiogenous cells 10ï14 × 3ï5 ɛm (x← = 12 × 4 ɛm, n = 30), hyaline, 

ampulliform, smooth-walled. Conidia mostly fusiform with both ends acute, hyaline, aseptate, 12ï

15 × 5ï6 µm (x← = 14 × 6 µm, n = 50); some short-cylindric with both ends round, 9ï14 × 4ï7 µm 

(x← = 12 × 6 µm, n = 50). Appressoria 9ï14 × 6ï8 ɛm (x← = 11 × 6.5 ɛm, n = 30), dark brown, clavate 

to irregular in outline. 

Culture characteristics ï Colonies on PDA 55 mm diam. after 7 days at 25 , flat, pink to 

yellow in the center, white at the margin, reverse pink to white, with pink concentric bands, 

conidial masses orange. 

Material examined ï China, Shanghai City, Pudong District, on leaf spot of Malus spectabilis 
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(Ait.) Borkh (Rosaceae), June 2022, Yanhong Lin, dried culture MHZU 23-0207; living culture 

ZHKUCC 23-0849. 

 

 
 

Figure 5 ï Colletotrichum fioriniae (ZHKUCC 23-0849). a, b Upper and reverse view on PDA  

(7 d). c Conidial masses. d, e Conidiogenous cells. fïh Conidia. i, j Appressoria. Scale bars: dïk = 

10 µm. 

 

Notes ï In the phylogenetic analyses, three isolates from this study developed a distinct clade 

with C. fioriniae, C. orientalis and C. radermacherae from other known species in Colletotrichum 

acutatum species complex (100% ML bootstrap support and 1.00 BYPP; Fig. 2). Our isolates 

produced two shapes of conidia, fusiform and cylindrical, while C. fioriniae and C. radermacherae 

only have fusiform conidia. The fusiform conidia in this study (x← = 14 × 6 µm) are smaller than  

C. fioriniae (x← = 15.0 × 4.5), C. orientalis (x← = 15.0 × 4.5) and C. radermacherae (x← = 17.4 × 5.3 

µm) (Damm et al. 2012a, Chen et al. 2022, Zhang et al. 2023) (Table 1). The nucleotide differences 

between our isolate (ZHKUCC 23-0849) and C. fioriniae (CBS 128517) are ITS: 0.00% (0/534 

bp), gapdh: 0.91% (2/219 bp), chs-1: 1.21% (3/247 bp), act: 0.90% (2/221 bp), and tub2: 0.41% 

(2/491 bp) excluding gaps. The nucleotide differences between our isolate (ZHKUCC 23-0849) and 

C. orientalis (F10PGBYS8) are ITS: 0.00% (0/534 bp), gapdh: 0.00% (0/221 bp), chs-1: 1.22% 

(3/245 bp), act: 0.00% (0/221 bp), and tub2: 0.38% (2/530 bp) excluding gaps. The nucleotide 

differences between our isolate (ZHKUCC 23-0849) and C. radermacherae (GZCC 21-0813) are 

ITS: 0.40% (2/506 bp), gapdh: 0.93% (2/216 bp), chs-1: 1.63% (4/245 bp), act: 0.91% (2/220 bp), 

and tub2: 0.47% (3/641 bp) excluding gaps. The nucleotide differences between  

C. fioriniae (CBS 128517) and C. radermacherae (GZCC 21-0813) are ITS: 0.39% (2/506 bp), 

gapdh: 1.85% (4/216 bp), chs-1: 1.22% (3/245 bp), act: 1.82% (4/220 bp), and tub2: 1.01% (5/491 

bp) excluding gaps. The nucleotide differences between C. fioriniae (CBS 128517) and C. orientale 
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(F10PGBYS8) are ITS: 0.00% (0/540 bp), gapdh: 0.79% (2/254 bp), chs-1: 0.71% (2/282 bp), act: 

0.45% (1/221 bp), and tub2: 0.81% (4/491 bp) excluding gaps. Based on the morphology,  

C. fioriniae, C. orientalis, C. radermacherae and our isolates have conidial dimensions which are 

only 1-2 microns different (Table 1). Furthermore, our isolate only differs by fusiform and 

cylindrical whereas the other three species 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. radermacherae as synonyms of C. fioriniae. Here the present study provides a new 

host record of C. fioriniae associated with Malus spectabilis.  

 

Colletotrichum boninense species complex 

 

Phylogenetic analyses 

Phylogenetic trees were generated using combined ITS (563 bp), gapdh (277 bp), chs-1 (255 

bp), act (258 bp) and tub2 (508 bp) sequence data. The tree topologies generated by ML and 

Bayesian analyses were similar and the best-scoring ML tree is shown in Fig. 6. The sequence 

alignment comprised 47 taxa of representative strains, including five isolates obtained in this study. 

Colletotrichum truncatum (CBS 151.35) was used as the outgroup taxon. The best-scoring ML tree 

had an optimization likelihood value of -9255.467896. 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 = 0.298644, 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 shape parameter Ŭ = 0.373360. Incomplete portions 

at the ends of the sequences were excluded from the analysis. Nine isolates from this study formed 

three distinct clades, ZHKUCC 23-0852, ZHKUCC 23-0853 and ZHKUCC 23-0854 clustered with 

C. cymbidiicola with 98% ML and 1.00 BYPP support, ZHKUCC 23-0855 and ZHKUCC 23-0856 

clustered with C. chamaedoreae with 100% ML and 1.00 BYPP support, and ZHKUCC 23-0857, 

ZHKU CC 23-0858, ZHKUCC 23-0859 and ZHKUCC 23-0850 constituted a sister relationship to 

C. karsti with 100% ML and 1.00 BYPP support (Fig. 6). 

 

Taxonomy 

 

Colletotrichum chamaedoreae F. 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 of Chrysalidocarpus lutescens. Sexual morph: Ascomata 130ï180 

(ï220) × 100ï150 (ï180) ɛm (x← = 160 × 130 ɛm, n = 30), formed after 4 weeks, black, globose to 

subglobose, semi-immersed or immersed. Asci 50ï70(ï84) × 11ï16(ï18) ɛm (x← = 63 × 14 ɛm, n = 

30), 6ï8 spores, hyaline, clavate or cymbiform, apex and base acute. Ascospores 18ï23(ï25) × 5ï8 

ɛm (x← = 21 × 7 ɛm, n = 50), uni-or biseriately arranged, aseptate, hyaline, fusiform, slightly curved. 

Asexual morph: Vegetative hyphae hyaline, smooth-walled, septate, branched. Setae 46ï71 ɛm 

long, 1ï7 septate, dark brown, base cylindrical, tip broadly acute. Conidiomata black, scattered or 

in groups. Conidiogenous cells 9ï16(ï20) × 4ï7 ɛm (x← = 12 × 5 ɛm, n = 50), hyaline or pale 

brown, smooth, cylindrical. Conidia 17ï21 × 6ï9 ɛm (x← = 19 × 8 ɛm, n = 50), aseptate, smooth-

walled, hyaline, mostly both ends round, sometimes one end with a prominent truncate scar. 

Appressoria 9ï13(ï15) × (6ï)8ï12(ï15) ɛm (x← = 11 × 10 ɛm, n = 50), dark brown, irregular. 

Culture characteristics ï Colonies on PDA 60 mm diam. after 7 days at 25 . Colony green-

grey, white edges, flat, regular, mycelium flocculent, reverse orange, conidial masses orange. 

Material examined ï China, Guangdong Province, Guangzhou City, on leaf spot of 

Chrysalidocarpus lutescens H. Wendl (Arecaceae), October 2021, Yunxia Zhang and Jingwen 

Chen (living culture ZHKUCC 23-0855, new host record). 
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Note ï In the multigene phylogenetic tree, the strains in this study clustered with  

C. chamaedoreae with 100% ML and 1.00 BYPP value (Fig. 6). Morphologically our isolates were 

similar to those of C. chamaedoreae (Liu et al. 2022). Therefore, we identified our isolates as  

C. chamaedoreae. The holotype of this species was isolated from Chamaedorea erumpens of the 

same host family Arecaceae (Liu et al. 2022). This is the first report of C. chamaedoreae associated 

with Chrysalidocarpus lutescens. 

 

 

 

Figure 6 ï Maximum likelihood tree of the Colletotrichum boninense species complex. 

Colletotrichum truncatum (CBS 151.35) was selected as the outgroup. At the nodes, bootstrap 

support values for ML (Ó 70%) and BYPP (Ó 0.90) are displayed (ML/PP). Some branches were 
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shortened to fit them to the page, Ex-type isolates are marked with ñTò, and new isolates from this 

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

 

 
 

Figure 7 ï Colletotrichum chamaedoreae (ZHKUCC 23-0855). a, b Upper and reverse view on 

PDA (7 d). c Conidial masses. d Ascomata. eïg Asci. h Ascospores. i, j Setae. k Conidiogenous 

cells. l Conidia. mïp Appressoria. Scale bars: d = 20 ɛm, eïp = 10 µm. 

 

Colletotrichum cymbidiicola Damm, P.F. Cannon, Crous, P.R. Johnst. & B.S. Weir, in Damm et 

al., Studies in Mycology 73: 19 (2012)              Fig. 8 

Index Fungorum number: IF560740; Facesoffungi number: FoF 15258  

Associated with leaf spot of Dendrobium nobile. Sexual morph: Not observed. Asexual 

morph: Conidiomata not observed. Conidiophores not developed Conidiogenous cells formed from 

mycelium directly. Conidia 17ï21 × 6ï8 µm (x← = 19 × 7 µm, n = 50), hyaline, smooth-walled, 

aseptate, cylindrical, both ends rounded, with a prominent scar, contents granular. Appressoria 9ï

14(ï20) × 7ï11 µm (x← = 13 × 9 µm, n = 50), single, medium to dark brown, plum-shaped to 

irregular, outline variable, margin lobate. 

Culture characteristics ï Colonies on PDA 85ï90 mm diam. after 7 days at 25 , flat, with 

entire margin, white, aerial mycelium dense, flocculent, reverse pink in the center, white towards 

margin. 

Material examined ï China, Guangdong Province, Zhaoqing City, on leaf spot of 

Dendrobium nobile Lindl. (Orchidaceae), July 2021, Yunxia Zhang and Jingwen Chen (living 

culture ZHKUCC 23-0852, new host record) 

Additional material ï China, Guangdong Province, Meizhou City, on leaf spot of C. sinense 

(Jack. ex Andr.) Willd. (Orchidaceae), October 2021, Yunxia Zhang and Jingwen Chen (living 

culture ZHKUCC 23-0853, new host record). 

Note ï Based on the multigene phylogenetic tree, three isolates clustered together with  

C. cymbidiicola with 98% support in MP and 1.00 in BYPP (Fig. 6). Our isolates were similar to 


