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In September 2023, a leaf spot disease occurred on chrysanthemum (Chrysanthemum morifolium) in Imsil-gun
Agricultural Technology Center, Korea. A fungal species was isolated from the diseased plant and identified
as an ascomycete Epicoccum sorghinum based on morphological characteristics and phylogenetic analyses
using the sequences of the ITS, TUB2, and ACT genes. A pathogenicity test revealed that the isolate was the
causal agent of leaf spot disease on chrysanthemum. This is the first report of leaf spot disease caused by E.
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sorghinum on chrysanthemum in Korea.
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=+3H(Chrysanthemum morifolium Ramat)= 2322 =3}
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& 8 T tUsHA o] &=L lrk(Ham 5, 2014). 3= &
21 F= 5 FoMOF AF9S THLE it 2 AufE] L ¢l
Ly, 227} 9 Eo| zkzk 8,475 ha (2013), 5,230 ha (2009)2 A
AA A ZHefE A o] 7H With(Eisa 5, 2022). gH=-2 2021d
714 747 haQ] AudA S 2 20004 o] 730 haof|4] 800 ha
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=3toll= FFol, Alet, Bielg], si5 5 thaFet Welsol

HAgsto] Ak 2 FAS A7) e, Al 717 Sl

‘?—__W} St FFo|y o 2 AdlFsgo|H(Botrytis cinerea), E17}t
FH(Erysiphe cichoracearum), 1= (Puccinia horiana), §t%;

A]%—%%(Verticillium dahliae), T3 (Sclerotinia sclerotiorum),
HAE-Y " (Epicoccum sorghinum) 5-0] B 115|311 ¢Jth(Back 5,
2019; Chen 5, 2021; De Backer &, 2011; Mekapogu 5, 2021).
=3}l A] E. sorghinum®]] 213t FFHH-E S04 2021
A B ESl=, 33 had] =3} AuljH A of| A oF 65%2] =
S AEE Ao 2 B IESQIHChen 5, 2021). 1-2th531 3
730l Al H Aol AlshH, A1EA] A A 429] 30-80%7HA] 7
g8 Aoz shelsigick FYelHE o A7 E. sorghinum
of o3t =3} HEL ol tigt 17} gigl=d], 2023 9¢¥
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Fig. 1. (A, B) Symptoms of leaf spot disease caused by Epicoccum
sorghinum on leaves of Chrysanthemum morifolium.
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Daejeon, Korea)S AH&3to] 2&35191.0H, ITS, TUB2, ACT &
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Table 1. Primers used in this study

ol¥ H7]x €1} National Center for Biotechnology Informa-
tion (NCBI)9] Genbank database¢] 9= ZAZ3}9] GALE
£ ubgo 2 AFSE Aol AT AAVAS B
%{cH(Table 2. A4 S8 370 $207 Aode] @71GS
MEGA 6 2 1288 Atgate] §3 2 AA5}HT, maximum-
likelihood ¥ (1,000 bootstrap) & Al-8-3}o] 2454 TH
(Tamura 5, 2013; Thompson 5, 1997). 4<% PCRAHZES| &
7148 B4 2 NCBI BLAST searchdl 23} 2a]g #3=23-279
+ E. sorghinum3}2] -AH= 7} TS (450 bp)2} TUB2 (255 bp)
A} X192 100%, ACT (192 bp) -F-AA} X F-2 98%% 0., #|
5 I8A eIt Aat B9 E sorghinum3} 74 747k

& FraTA e UE= A o AUTHFig. 2).

Epicoccum sorghinum 23-2792] 8jQF24 £/J-2 PDA, V8 juice
agar (V8A; 80 ml V8 juice [Campbell Soup Company, Cam-
den, NJ, USA], 310 ul 10 M NaOH, 15 g agar per L), oatmeal
agar (OMA) (Difco, Detroit, MI, USA) B X|o]] 35} 33 2A
© 2 397 joFste] ZALsESATE PDA, VBA, OMA HjZ]of| A H
st u E sorghinum 23-279%= Z+Z} 2173 36-39 mm, 39-
42 mm, 37-39 mm=z 335} &9 MZ-2 PDA H| X9
Ae d8AS eI, V8A Hi X2 OMA i A] oA = 3]
A4S YeRQITHFig. 3A-0). w84 42 Ma 5-(2021)] 7]
< U&= arsto] PDA ljz|of| ] 397t oF 270l A] Bl
3t 5 12417k 52t ultra-violet (UV) 332 ZASIAL THA] YAl
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SHRIE 4= AU THFig. 3D). VA Z A= FAof| £ (hyaline)s}
A3l, Z2¥o] Ql=(aseptate) EF L3 (ellipsoidal) 2] THA| 3E (uni-
cellulan® =Z7]+&= 3.2-6.0x1.7-3.0 ym (n=100)%t}H(Fig. 3E).
S ukZ Z}Hchlamydospore)+= G- (globose) 22 £33t =2
OF9] ThA|| 3£ (unicellular) = AF&(chain) FE|=2 dZ = ohA|
3 (multicellular) Fej =2 E2lEQicHFig. 3F). o|23 HAH2
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Primer Primer sequences (5'-3") Target Reference
ITS5 GGAAGTAAAAGTCGTAACAAGG
ITS White et al. (1990)
ITS4 TCCTCCGCTTATTGATATGC
Bt2a GGTAACCAAATCGGTGCTGCTTTC
TUB2 Glass and Donaldson (1995)
Bt2b ACCCTCAGTGTAGTGACCCTTGGC
ACT-512F ATGTGCAAGGCCGGTTTCGC
ACT Carbone and Kohn (1999)
ACT-783R TACGAGTCCTTCTGGCCCAT

ITS, internal transcribed spacer; TUB2, beta tubulin; ACT, actin.
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Table 2. Genbank accession numbers of fungal strains used in phylogenetic analyses

GenBank accession no.

Species Strain
ITS TUB ACT

Epicoccum tritici MFLUCC 16-0276 KX926426 KY197979 -

Epicoccum mackenziei MFLUCC 16-0335 KX698039 KX698032 -
Epicoccum nigrum CBS 125.82 FJ426995 FJ427106 FJ426888
Epicoccum nigrum CBS173.73 MH860655 FJ427107 FJ426889
Epicoccum pimprinum CBS 246.60 MH857973 MH643937 FJ426939
Epicoccum pimprinum PD 77/1028 FJ427050 FJ427160 FJ426940
Epicoccum sorghinum CBS 627.68 FJ427072 FJ427178 FJ426958
Epicoccum sorghinum 23-279 OR936235 OR939944 OR939943

Epicoccum brasiliense CBS 120105 GU237760.1 GU237588.1 -

Epicoccum plurivorum CBS 558.81 MH861377.1 GU237647.1 -

Epicoccum henningsii CBS 104.80 GU237731.1 GU237612.1 -

ITS, internal transcribed spacer; TUB2, beta tubulin; ACT, actin.

58 Epicoccum tritici MFLUCC 16-0276
96 Epicoccum mackenziei MFLUCC:16-0335
Epicoccum nigrum CBS 125.82
76 92! Epicoccum nigrum CBS:173.73

— Epicoccum pimprinum CBS:246.60

100! Epicoccum pimprinum PD 77/1028
— Epicoccum sorghinum CBS 627.68

1001 Epicoccum sorghinum 23-279
Epicoccum brasiliense CBS 120105

90 Epicoccum plurivorum CBS:558.81
94 Epicoccum henningsii 104.80
—
0.005

Fig. 2. Maximum-likelihood tree based on combined ITS, TUB2, and
ACT sequences of Epicoccum sorghinum 23-279 and related spe-
cies. Numbers at nodes are bootstrap values for 1,000 replicates.
The scale bar represents 0.005 nucleotide substitutions persite.ITS,  Fig. 3. Characteristics of Epicoccum sorghinum 23-279 causing leaf
internal transcribed spacer; TUB2, beta tubulin; ACT, actin. spot disease on leaves of Chrysanthemum morifolium. The isolate was
grown on PDA (A), V8A (B), and OMA (C) at 25°C under continuous

light. The photographs were taken at 3 days after inoculation. For spor-

A3 01'311"]‘ a5, 2021; Yu -5, 2023; Zhou 5, 2018). ulation, a 3-day-old PDA culture was exposed to UV light for 12 hrand
7ol A HEAE AASE] 3] E. sorghinum 232795 grown in the dark for 1-2 days. (D) Pycnidia, (E) conidia, and (F) chla-

- dospore. Scale bars=10um. PDA, potato dextrose agar; V8A, V8
" RJo]| % °Col|A] 547} vlloks} a1, FA}e my

PDA )] ‘j °© T_ 25°CoIA SE]_‘J- K ol'_”"']"’f& Fel agar juice agar; OMA, oatmeal agar; UV, ultra-violet.

plugE ekl 3} Qo ISk o} 13t e Lo

£710] ol FAA kL 4204 44 & I 2 3191 (Ascomycetes)o]| &3l A EH YUY AFOZ S0 4] HE
Sttt A9 23 Bt IS =8 AollA %’“é’*“ﬂ]/ﬂ A Y(leaf spot) Tt sorghum grain mold disease S .07 YAt
S0 2 SRk B Wute] FAHN oM, e FHol  FE A WeHe R F A glod, g, =3} A
A ELT Hdato] A2 E3{cHFig. 4A). PDA agar P'UQE 7 E5h 3‘5}? oh e A el st AFHEE
%ﬂiﬁ? 2ol A= obr o] FA=A] eFarer, 1y ©7]31 9Jtk(Chen %5, 2021; de Oliveira 5, 2018; Yu %5, 2023).

w2 =A] A THFig. 4B). el A= oFA7HA] E. sorghinum®l| 2§t =3} AL Hof o

Ep/coccum sorghinum (former Phoma sorghina)2 A +t5+ 3l B 1= Fo] gicHChoi 5, 2024). E dLoA=E HE AE
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Fig. 4. Pathogenicity test of Epicoccum sorghinum 23-279 on leaves
of Chrysanthemum morifolium. (A) Mycelial agar plugs of the isolate
was inoculated on leaves of Chrysanthemum morifolium and incu-
bated in a moistened plastic box. (B) Control. Photographs were
taken 4 days after inoculation.

2 o

PAT A7 A AAEo = Al T =3} ol 2
Aof| A -2 0] ghlo] AL, AJ7to] A5 Wuto]
= Aot AEA7E AV FAko] UEbth =3ke 1
< A FHolA Beat-S Eesto] ITS, TUB2 ACT 34+ 971
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numeo| &3t =3 AR S T A2 2 B 1slalz} gtk
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