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Occurrence of Leaf Spot Caused by Stemphylium
lycopersici on Cirsium setidens in Korea
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ABSTRACT : In August 2015, leaf spot symptoms were observed on Korean gondre thistle (Cirsium setidens) in Youngwol, Korea.
During the early stage, the symptoms appeared as one or more small gray-brown to brown spots on plant leaves. The spots
showed extensive enlargement over time and eventually became large dark brown to black lesions on the whole leaf.
Stemphylium species were consistently isolated from affected leaves. All isolates were identified as S. lycopersici, S. solani, or S.
xanthosomatis based on morphological and cultural characteristics. The isolates were confirmed as S. lycopersici based on a multi-
locus sequence analysis using the ribosomal internal transcribed spacer (ITS) region, elongation factor 1, GAPDH (glyceraldehyde-
3-phosphate dehydrogenase), and the noncoding region between the vacuolar membrane ATPase catalytic subunit A gene and a
gene involved in vacuolar biogenesis. Pathogenicity was tested by spore suspension inoculation on wounded or unwounded
gondre leaves. The lesions were observed on inoculated leaves within 3 days after inoculation, regardless of wound. To our
knowledge, this is the first report of the leaf spot on gondre thistle caused by S. lycopersici in Korea or elsewhere.
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Fig. 1. Symptoms and mycological characteristics of leaf spot of Cirsium setidens leaves caused by Stemphylium lycopersici. A,
Small spots on leaves at the early stage; B, Enlarged lesions at the late stage; C, Symptoms on wounded (left side of the leaf) or
unwounded (right side of the leaf) gondre leaves artificially inoculated with two S. Iycopersici isolates (middle: NC15-393 and
right: NC15-378) and control (left); D, Conidiophores arising in fascicles; E, Conidia with trasversal and longitudinal septa
produced on V8 juice agar (V8A); E G, Seven-day-old colonies grown on potato dextrose agar at 25°C (scale bar = 20 um).
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Table 1. Comparison of morphological characteristics between the present isolate obtained from infected leaves of Cirsium

setidens and Stemphylium species described previously

. b
Characteristics

Structure’ Present isolate Stemphylium Stemphylium Stemphylium
NC15-378 lycopersici solani xanthosomatis

Conidia size (um) 34.5~56.1 x 15.7~23.5 50~74 x 16~23 35~55 x 18~28 30~57.5 x 11~17

L/W Ratio® 2.3:1 3:1 or more 2:1 2.9:1

No. of transverse septa 5~7 1~8 3~6 -

Conidiophore length (um) 130.7~242.2 67~285 104~234.5 73~312

‘All structures were investigated on V8 juice agar (V8A) plates incubated in alternating cycles of 12 hr near ultra-violet (NUV) light and

12 hr darkness at 25°C for 7 days.

bStemphylium species described by CMI description [5] and Cémara et al. [9].

Ratio of length (L) to width (W).

Table 2. Isolates and GenBank accession numbers used in the phylogenetic analysis of Stemphylium species and Alternaria

alternate
Species Isolate Genbank accession number*
gpd vma ITS EF-1a

S. lycopersici KuNBY4 AB704322* AB828251 AB704311 AB828256
S. lycopersici NAAS12164 KC160509 KC160512 JX845138 KC160506
S. solani EGS 41-135 AY317018 AY329290 AY329214 AY324759
S. xanthosomatis EGS 17-137 AT317010 AT329284 AT329206 AT324758
S. trifolii EGS 12-142 AY317022 AY329292 AY329218 AY324744
S. botryosum EGS 08-069 AY316968 AY329271 AY329168 AY324751
S. herbarum EGS 36-138 AF081398 AY329272 AF442785 AY324675
S. vesicarium ATCC 18521 AY278821 AB828248** AF229484 JQ672392
A. alternata EGS 34-016 AF081400 AY329324 F]717729 AHO013339

gpd, glyceraldehydes-3-phosphate dehydrogenase; vma, vacuolar membrane ATPase catalytic subunit; ITS, internal transcribed spacer;

EF-1a, elongation factor 1 alpha.

‘AB704322* and AB828248** indicated Genbank accession numbers of the relevant genes of S. lycopersici MAFF306895 and S. vesicar-

ium EGS 37-067, respectively.
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Fig. 2. Phylogenetic tree based on a combined alignment of internal transcribed spacer, glyceraldehydes-3-phosphate dehydro-
genase, elongation factor 1 alpha, and vacuolar membrane ATPase catalytic subunit A gene-gene involved in vacuolar biogenesis
sequence data for Stemphylium lycopersici and related species. The tree was generated using neighbor-joining analysis, with

Kimura 2-parameter model. Bar represents the number of nucleotide substitutions per site.
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Table 3. Pathogenicity of Stemphylium lycopersici isolates on
leaves of Cirsium setidens by artificial inoculation

Pathogenicity” of tested isolates on gondre leaves

Isolate
Wounded Unwounded
NC15-378 + ++
NC15-393 ++ ++
Control - _

++, above 10 mm lesion diameter; +, 5~8 mm lesion diameter; —,
no symptom.

‘Pathogenicity was carried out by inoculation on detached leaves
of gondre plants with 20 pL of spore suspensions of two Stemphy-
lium isolates. The rated based on the lesion diameter seven days
after inoculation.
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