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ABSTRACT

Roses (Rosa spp.) are widely cultivated as ornamental plants in both Korea and worldwide.

@ OPEN ACCESS However, black spot disease caused by Diplocarpon rosae (= Marssonina rosae) continues
PISSN : 0253-651X to result in considerable damage in commercial production. While investigating black
eISSN - 2383-5249 spot disease of roses collected from 27 regions across Korea, fungal strains were isolated
Kor. J. Mycol. 2026 March, 54(1):19-31 from abnormal leaves exhibiting black spot symptoms to examine their distribution and

https://doi.org/10.4489/kjm.2026.54.1.3 characteristics. Regardless of region or cultivar, all isolates exhibited similar morphology,

characterized by dark brown to black acervuli on symptomatic rose leaves and hyaline, two-
celled conidia. The morphological characteristics of the representative strain KNUF-24-DG,
including conidial size (16.5-25.8 X 4.7-6.5 um) and cultural characteristics on potato dextrose
agar, were similar to those previously described for D. rosae. For phylogenetic analyses of
© 2026 THE KOREAN SOCIETY OF MYCOLOGY. the 27 fungal strains, the internal transcribed spacer (ITS) regions and large subunit (LSU)

o rRNA gene were amplified. The ITS region showed 97.7-100% similarity to D. rosae strains
Th'ts, 'Sl and(,)pten, scctesj CBS 163.31, CFCC 6814, KACC 42437, and DKU017, and the LSU gene sequences exhibited
er the forms of e Crentive Commnone 99.6% and 100% similarities with D. rosae CBS 163.31 and CBS 829.72, respectively, indicating
Attribution Non-Commercial License (http: high sequence similarity to D. rosae strains in both molecular markers. Based on cultural,

/lcreativecommons.org/licenses/by-nc/4.0/) morphological, and phylogenetic analyses, 27 fungal strains were identified as D. rosae.
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provided the original work is properly cited.
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Diplocarpon rosae causing black spot on rose in Korea

1702 Ad7g3to] thi d=2 2ot o, A 218l A= PDA (potato dextrose agar; Difco,
Detroit, MI, USA) B 2| o] AlH BiFSH 5 25°Col| A BTt

Table 1. Strain name and sampling place with GPS information in South Korea

Strain name Region Abbreviation GPS information

KNUF-24-AD Andong AD 36°3520.4'"N 128°37'11.9"E
KNUF-24-CA Cheonan CA 36°50'14.7"N 127°1021.0"E
KNUF-24-ChJ Cheongju ChJ 36°37'07.7"N 127°30'39.2"E
KNUF-24-CJ Chungju CJ 36°57'50.8"N 127°5528.1"E
KNUF-24-CW Changwon CwW 35°1224.9"N 128°4128.2"E
KNUF-24-DG Daegu DG 35°5326.3"N 128°36'29.5"E
KNUEF-24-DJ Dagjeon DJ 36°22'02.8"N 127°23'14.7"E
KNUF-24-DY Danyang DY 36°58'34.7"N 128°2128 4"E
KNUF-24-GC Gochang GC 35°2225.1"N 126°38'554"E
KNUF-24-GJ Gwangju GJ 35°09'33.7"N 126°51'16.8"E
KNUF-24-GM Gumi GM 36°05'57.8"N 128°24'07.5"E
KNUF-24-GN Gangleung GN 37°45'42.1"N 128°5421.7"E
KNUF-24-GoS Gokseong GoS 35°16'53.2"N 127°18'09.3"E
KNUF-24-GS Gunsan GS 35°57'38.3"N 126°42'57.0"E
KNUF-24-HC Habcheon HC 35°33'35.7"N 128°09'19.1"E
KNUF-24-HD Hadong HD 35°06'40.0"N 127°52'46.7"E
KNUF-24-1J Jeonju i) 35°52'14.9"N 127°03'11.5"E
KNUF-24-NW Namwon W 35°24'41.77"N 127°22'18.5"E
KNUF-24-NYJ Namyangju NYJ 37°39'18.4"N 127°1038.1"E
KNUF-24-PC Pocheon PC 37°5525.7"N 127°1425.0"E
KNUF-24-PH Pohang PH 36°03'42.5"N 129°22'52.4"E
KNUF-24-SC Samcheok SC 37°25'58.5"N 129°10'41.4"E
KNUF-24-SJ Sangju SJ 36°34'37.9"N 128°09'39.1"E
KNUF-24-SoC Sokcho SoC 38°12'54.6"N 128°34'54.2"E
KNUF-24-UJ Uljin uJ 36°40'49.6"N 129°26'36.1"E
KNUF-24-US Ulsan UsS 35°31'41.9"N 129°16'53.0"E
KNUF-24-YD Yeongdong YD 36°12'43.0"N 127°59'43.5"E

GPS: Global positioning system.
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Fig. 1. Sampling locations of rose (Rosa spp.) leaf samples showing black spot symptoms in Korea.
Abbreviations beside the circles correspond to those listed in Table 1.

F/dE B 2 274 0 2R E AAAT]7(DIMIS-MS; Olympus, Tokyo, Japan)
3} sk v] 7 (BX-50; Olympus, Tokyo, Japan)< ©]-8-5t0] o] Fejshs E4-S sl
: 49 49, A9 i #FE52 o] A HHS wah b2 25°Coll A 28 51t
PDA i 2] of| v Fa}ar /8 H A1 S AT 10].

ol
S Adbel 32 2 E= HiGene™ Genomic DNA Prep Kit (Biofact,
Dagjeon, Korea)E- ©]-85}1%] genomic DNAS- 3253t} 0] %, internal transcribed spacer (ITS) &<

ZYZFITS1FATS4 2 LSUIFA/LRS primerS- A&
5199 polymerase chain reaction (PCR)= 43333 TH11-14]. 5% PCR AH=-2 ExoSAP-IT (Thermo
Fisher Scientific, Waltham, MA, USA)E #]2]|5}o] 4|3 F, Macrogen (Daejeon, Korea)ol] 2] 2|5}
o 71 E BAS AAEI oM, SHE TS 9 2 LSU 782} 94714 LD-2 NCBI (National
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Center for Biotechnology Information)2} KACC (Korean Agricultural Culture Collection)2] Ef|o]E{H]0]
20| 55H AJG3} H] 1 2A5HITHTable 2). Al'E5H] F-A8A 242 MEGA 11.0 Z2 1S
AFE-510] Tamura-Nei 222 2-851%].0H, 1,0008] HHE-3} bootstrap F-41-2- HFEO 2 maximum
likelihood (ML) A5~ -5 TH15-17].

Table 2. Accession numbers of sequences used for the phylogenetic analyses in this study

Species name Strain Country Genbank accession number

ITS LSU
Diplocarpon coronariae CS01 South Korea AB494960 AB494964
Diplocarpon coronariae GWO1 South Korea AB494962 -
Diplocarpon earlianum CBS 16232 Unknown MH855259 MH866712
Diplocarpon mespili CBS 166.28 England - MHS877689
Diplocarpon mespili CBS 402.65 China - MHS870277
Diplocarpon mespilicola CF-2 China - MW809414
Diplocarpon mespilicola CF-3 China - MW809415
Diplocarpon mespilicola CGMC(C3.20492 China - MW809413
Diplocarpon panattoniana CBS 163.25 Unknown MHS854831 MHS866332
Diplocarpon rosae 261.-434 Mexico AB609192 -
Diplocarpon rosae 26L.-435 Mexico AY904059 -
Diplocarpon rosae CBS 163.31 Unknown MHB855164 MHS866612
Diplocatpon rosae CBS 829.72 Netherlands - MHS872311
Diplocarpon rosae CFCC6814 China KP099199 -
Diplocarpon rosae DKUO017 South Korea PP291862 -
Diplocarpon rosae DKU027 South Korea PP291868 -
Diplocarpon rosae DR-19 Unknown KP052773 -
Diplocarpon rosae NL1 China MW800033 -
Diplocarpon rosae RM071209004 China FJ493247 -
Diplocatpon rosae RM071209006 China FJ493242 -
Diplocarpon rosae RMO080715007 China FJ493248 -
Diplocarpon rosae RMO080715008 China FJ493249 -
Diplocarpon rosae T China PQ168924 -
Diplocarpon rosae UASWS0428 Switzerland HM235978 -
Diplocarpon rosae KNUF-24-AD South Korea PV270005 PV270032
Diplocarpon rosae KNUF-24-CA South Korea PV270006 PV270033
Diplocarpon rosae KNUF-24-ChJ South Korea PV270007 PV270034
Diplocarpon rosae KNUF-24-CJ South Korea PV270008 PV270035
Diplocarpon rosae KNUF-24-CW South Korea PV270009 PV270036
Diplocarpon rosae KNUF-24-DG South Korea PV270010 PV270037
Diplocarpon rosae KNUF-24-DJ South Korea PV270011 PV270038
Diplocarpon rosae KNUF-24-DY South Korea PV270012 PV270039
Diplocarpon rosae KNUF-24-GC South Korea PV270013 PV270040
Diplocarpon rosae KNUF-24-GJ South Korea PV270014 PV270041
Diplocarpon rosae KNUF-24-GM South Korea PV270015 PV270042
Diplocarpon rosae KNUF-24-GN South Korea PV270016 PV270043
Diplocarpon rosae KNUF-24-GoS South Korea PV270017 PV270044
Diplocarpon rosae KNUF-24-GS South Korea PV270018 PV270045
Diplocarpon rosae KNUF-24-HC South Korea PV270019 PV270046
Diplocarpon rosae KNUF-24-HD South Korea PV270020 PV270047
Diplocarpon rosae KNUF-24-JJ South Korea PV270021 PV270048
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Table 2. Accession numbers of sequences used for the phylogenetic analyses in this study (continued)

. . Genbank accession number

Species name Strain Country TS LSU
Diplocarpon rosae KNUF-24-NW South Korea PV270022 PV270049
Diplocarpon rosae KNUF-24-NYJ South Korea PV270023 PV270050
Diplocarpon rosae KNUF-24-PC South Korea PV270024 PV270051
Diplocarpon rosae KNUF-24-PH South Korea PV270025 PV270052
Diplocarpon rosae KNUF-24-SC South Korea PV270026 PV270053
Diplocarpon rosae KNUF-24-SJ South Korea PV270027 PV270054
Diplocarpon rosae KNUF-24-SoC South Korea PV270028 PV270055
Diplocarpon rosae KNUF-24-UJ South Korea PV270029 PV270056
Diplocarpon rosae KNUF-24-US South Korea PV270030 PV270057
Diplocarpon rosae KNUF-24-YD South Korea PV270031 PV270058
Marssonina brunnea 144 USA MN315249 -
Marssonina brunnea 14-6 USA MN315250 -
Marssonina balsamiferae 14-19 USA MN315242 -
Marssonina balsamiferae 14-21 USA MN315243 -
Pyrenophora lolii CBS 240.48 Netherlands MHS856325 MHB867879

ITS: Internal transcribed spacer regions; LSU: Partial sequence of large subunit rRNA gene.
Strains isolated in this study are indicated in bold.
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O] M = QP e = o =2 S| E Mol o BAYR}E-0] et BAYate] 37] El
e 5 ey EA = JAKSFICHTable 3) [7.8].

Fig. 2. Symptoms observed on Rosa sp. and morphological characteristics of the Diplocarpon rosae
KNUF-24-DG isolated from Daegu. (A and B): Black spot symptom on leaves; (C): Observed acervuli
on symptomatic leaves; (D): Front and reverse view of colony on potato dextrose agar at 25°C for 28
days; (E-G): Conidiogenous cells with conidia; (H): Conidia. Scale bars: C =1 mm; E =20 um; F-H =
10 pm.

Table 3. Comparison of morphological characteristics of Diplocarpon rosae KNUF-24-DG with
reference species D. rosae

a istics Diplocarpon rosae

KNUF-24-DG* D. rosae® D. rosae®
Colony on PDA Dark black to beige N/A Dark black to beige
or dark olive or dark olive
Conidiomata Black, solitary Black, solitary Brown, solitary
Conidiophore Hyaline,
b straight or}sllightly curved N/A N/A
Conidia  Size (um) 16.5-25.8 x4.7-6.5 14.0-22.5x5.0-7.5 18.0-25.0 x 5.0-6.0
Shape 2-celled, hyaline, 2-celled, hyaline, 2-celled, obovoid, holoblastic,

straight or slightly curved  straight or slightly curved straight or slightly curved
“Fungal strain used in this study; *Source of description [7]; “Source of description [8].
N/A: Data not available.
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Fig. 3. Maximum likelihood phylogenetic tree based on ITS regions sequence showing the phylogenetic
position of the isolated strains among the related strains in the genus Diplocarpon. Pyrenophora lolli CBS
240.48 was used as the outgroup. The strains isolated in this study are indicated in bold, and the numbers
above the branches represent the bootstrap values (> 60%) obtained for 1,000 replicates. Scale bar = 0.050
substitutions per nucleotide position.
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Fig. 4. Maximum likelihood phylogenetic tree based on LSU gene sequence showing the phylogenetic
position of the isolated strains among the related strains in the genus Diplocarpon. Pyrenophora lolli CBS
240.48 was used as the outgroup. The strains isolated in this study are indicated in bold, and the numbers
above the branches represent the bootstrap values (> 60%) obtained for 1,000 replicates. Scale bar = 0.02
substitutions per nucleotide position.
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Fig. 4. Maximum likelihood phylogenetic tree based on ITS regions and LSU gene sequences showing
the phylogenetic position of the isolated strains among the related strains in the genus Diplocarpon.
Pyrenophora lolli CBS 240.48 was used as the outgroup. The strains isolated in this study are indicated
in bold, and the numbers above the branches represent the bootstrap values (> 60%) obtained for 1,000
replicates. Scale bar = 0.050 substitutions per nucleotide position.
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