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ABSTRACT
Crassocephalum crepidioides is a flowering plant in the Asteraceae family that is native to 
tropical Africa but has become a significant weed in several Asian regions, including Korea. 
In October 2022, angular leaf spots were observed on C. crepidioides that coalesced into 
larger lesions with visible pycnidial conidiomata and conidial tendrils under moist conditions. 
Morphological and molecular analyses identified the causative pathogen as Septoria 
gynurae. This is the first report of S. gynurae and a fungal disease affecting C. crepidioides 
in Korea. This study provides the first molecular phylogenetic information on this species 
and reveals its close relationship with other Septoria species that infect Asteraceae. Septoria 
gynurae is a potential biocontrol agent; however, further studies are needed to confirm its 
host specificity and broader effects.
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Crassocephalum crepidioides (Benth.) S. Moore, also known as ebolo, redflower ragleaf, or fireweed, is 

a flowering plant belonging to the Asteraceae family. It was previously classified as Gynura crepidioides 

Benth., Gynura sarcobensis DC., and Senecio diversifolius A. Rich [1]. Native to tropical Africa, this 

plant has been introduced to many Asian countries [1], where it has become a problematic invasive 

species [2]. In Korea, C. crepidioides was unintentionally introduced around 1980 and has since spread 

extensively, particularly in southern regions [3]. Now, it is recognized as one of the most dominant and 

threatening exotic weeds in Korean crop fields [4,5]. It can outcompete both native and crop plants due to 

its adaptability to diverse environments.

In October 2022, our plant disease survey revealed angular leaf spots on the leaves of C. crepidioides 

in Sunchang (35°27'54"N 127°12'30"E), Korea. Leaf spots were angular and vein-limited but coalesced 

to form larger, irregular lesions (Fig. 1A and 1B). Under wet conditions, the pycnidial conidiomata and 

conidial tendrils were easily visible on the upper part of the leaf lesions (Fig. 1C). To obtain a pure isolate, 

the conidial tendril from the lesions was placed in sterile water, and the conidial suspension was streaked 
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onto 2% water agar (WA). After 4 d, a hyphal tip protruding from the developing colony was transferred 

onto potato dextrose agar (PDA). The 3-week-old colonies incubated at 25 °C on PDA were 10–15 mm in 

diameter, surface folded, cerebriform, olivaceous gray, and covered by white mycelium with an irregular 

margin (Fig. 1H). Voucher specimens were housed in the Korea University Herbarium (KUS-F33481) 

and a representative culture was deposited in the Korea Agricultural Culture Collection (Acc. No. KACC 

410471).

The morphological characteristics of the causal pathogen were observed under an M205C 

stereomicroscope (Leica, Wetzlar, Germany) equipped with a Dhyana 400DC camera (Tucsen, Fuzhou, 

China) and a DIC microscope (Axio Imager M2 AX10, Carl Zeiss, Jena, Germany) with an Axio Cam 

512 camera (Carl Zeiss). Conidiomata were pycnidial, amphigenous but mostly epiphyllous, 52–80 μm in 

diameter, and ostiolate with openings of 20–30 μm in diameter (Figs. 1D and 1E). Conidia were hyaline, 

rod-shaped to filiform, straight to mildly curved, guttulate, 1–3-septate, and 26 to 38 × 2 to 3 μm, with 

acute apex and sub-truncate base (Figs. 1F and 1G). The morphological characteristics of the fungus were 

closest to those of Septoria gynurae Katsuki on Gynura bicolor Roxb. ex Willd in Japan [6], although there 

is a minor difference in the conidial morphology, with 1-septate and narrower conidia ranging from 22 to 

48 × 1 to 1.8 μm. However, the conidial characters of the Korean specimen are well in line with those of S. 

gynurae on C. crepidioides in China, which has 2–3 septa and measures 2–3 μm wide [7].

Fig. 1. Leaf spot disease caused by Septoria gynurae on Crassocephalum crepidioides. A and B: General 
view of infected fresh (A) and dried (B) leaves. C: Close-up view of a leaf lesion with blackish pycnidial 
conidiomata (yellow arrow) and hyaline conidial tendrils (red arrow). D and E: Pycnidial conidiomata 
with ostioles on  the leaf surface. F and G: Conidia. H: 3-week-old colonies of S. gynurae growing on 
potato dextrose agar (PDA). Scale bars: D = 100 μm, E = 50 μm, F and G = 20 μm.
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To verify this identity, G-DNA was extracted from a herbarium specimen (KACC 410471) using the 

MagListo 5M Plant Genomic DNA Extraction Kit (Bioneer, Daejeon, Korea). PCR amplifications were 

performed using primer pairs: ITS4/ITS5 [8] for the internal transcribed spacer (ITS), ACT-512F/ACT-

783R [9] for actin (actA), CAL-235F [10]/CAL2Rd [11] for Calmodulin (Cal), T1 [12]/b-sandy-R [13] 

for β-tubulin (Btub), and fRPB2-5F [14]/fRPB2-414R [15] for RNA polymerase II second largest subunit 

(RPB2). The amplified PCR products were analyzed on a 1.5% agarose gel by electrophoresis, purified 

using an AccuPrep PCR Purification Kit (Bioneer, Daejeon, Korea), and sequenced by Macrogen (Daejeon, 

Korea). The obtained sequences were submitted to GenBank under the accession numbers PQ187655, 

PQ202454, PQ202455, PQ202456, and PQ202457. Because this study initially provided sequences of 

Septoria gynurae, there was no reference sequence for this species in GenBank. A Blastn search showed 

96.65% similarity with sequences of Septoria dearnessii (MH865052) and S. mazi (MH865129) for ITS, 

91.87% identity to S. lactucae (KF253743) for actA, 96.06% similarity to S. lactucae (KF254091) for Cal, 

91.23% similarity to S. lactucae (KF252911) for Btub, 97.67% similarity to S. chelidonii (KF252436) 

for RPB2. Multilocus phylogenetic analysis was performed using combined ITS, actA, Cal, Btub, and 

RPB2 datasets. The sequences of the individual markers were concatenated in SequenceMatrix v1.7.8 [16] 

and a phylogenetic tree was reconstructed for minimum evolution (ME) inferences in MEGA version 11 

[17]. ME analyses were performed using the Tamura-Nei model with 1,000 bootstrap replicates (BS). In 

the phylogenetic tree reconstructed using the multi-loci sequences (Fig. 2), the Korean isolate was placed 

within clade 3 among the three clades (3 –5) of Septoria sensu stricto [18,19] and further formed a well-

supported group with S. lactucae ex Lactuca spp., suggesting the phylogenetic affinity of the two species 

affecting Asteraceae.

Fig. 2. Minimum evolution tree of Septoria species based on the internal transcribed spacer (ITS), 
actin (actA), calmodulin (Cal), β-tubulin (Btub), and RNA polymerase II second largest subunit 
(RPB2). Bootstrapping support values over 70% are given above the branches. The Korean sample 
affecting Crassocephalum crepidioides is shown in bold. The scale bar equals the number of nucleotide 
substitutions per site.
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The genus Septoria (Mycosphaerellaceae) encompasses many notorious plant pathogens that affect crops 

and weeds, leading to considerable economic and management challenges, e.g., S. lycopersici on tomatoes 

(Solanum lycopersicum), S. passifloricola on Passion Fruit (Passiflora edulis), S. lactucae on lettuce (Apium 

graveolens) [20–23]. They typically cause leaf spots characterized by necrotic lesions with well-defined 

borders and produce conidia within pycnidia or acervuli, which facilitate the spread of the infection to 

healthy plant tissues. Septoria species are characterized and identified based on their size, shape, septa, and 

pycnidia morphology [24–26]. Accurate identification and classification of Septoria species often rely on 

molecular techniques, such as DNA sequencing, because of the morphological similarities between species 

[18,19]. Similarly, based on the morphological features and sequencing data, the pathogen affecting C. 

crepidioides in Korea was identified as S. gynurae.

To our knowledge, this is the first report of S. gynurae as a fungal disease affecting C. crepidioides in 

Korea. Previously, the association between C. crepidioides and S. gynurae was reported only in China 

[7,27]. As the infection causes leaf spots and blight, leading to early leaf death, S. gynurae can be used as a 

biocontrol agent against this troublesome weed. However, although this fungus has only been recorded on 

C. crepidioides, suggesting high host specificity, further research is needed to accurately determine its host 

range.
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