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ABSTRACT

During the extensive forays for discovering the biodiversity of phytopathogenic fungi in
Korea, powdery mildew-affected purple coneflowers (Echinacea purpurea) were frequently

'.) found. Since 2004, nine samples have been deposited in the Korea University Herbarium. The
T initial symptoms include white, evanescent mycelia and irregular patches on mature leaves.
updates

Mild symptoms in the form of discolored lesions are also noticed on the stem and petal of
the affected plants. Based on the morphological characteristics of the anamorph and the
phylogenetic analysis of the internal transcribed spacers (ITS) and large subunit (LSU) rDNA
z:ggn gggg:g;g sequences, the causal fungus was identified as Podosphaera xanthii. This is the first report that
identifies the causal agent of powdery mildew disease affecting purple coneflower in Korea.
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Table 1. Voucher specimen of Echinacea purpurea with Podosphaera xanthii deposited in the Korea

University Herbarium (KUS).

KUS Number Collection date Location GPS coordinate
F20785 6 Oct 2004 Phoenix Park, Pyeongchang 37°35'N; 128°19'E
F28768 30 Jul 2015 Jirisan Herb Valley, Namwon 35°26'N; 127°32'E
F28787 18 Aug 2015 Gyeongnam Arboretum, Jinju 35°09'N; 128°17'E
F28851 15 Sep 2015 Jirisan Herb Valley, Namwon 35°26'N; 127°32'E
F30047 24 Sep 2017 Bukhansan Eco Park, Seoul 37°41'N; 127°02'E
F31456 11 Nov 2019 Korea University Farm, Namyangju 37°35'N; 127°14'E
F31457 12 Nov 2019 Anam-dong, Seoul 37°35'N; 127°01'E
F31476 12 Nov 2019 Sarabong, Jeju 33°31'N; 126°32'E
F31899 15 Jul 2020 Bomun-dong, Seoul 37°34'N; 127°01'E
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Fig. 1. Symptoms of powdery mildew caused by Podosphaera xanthii on Echinacea purpurea. (A) Heavy infections detracting from
the beauty of the plant. (B) Close-up view of powdery mildew colonies on infected leaf surface. (C) Young plant was already infected
when planted in a flower garden. (D) Powdery mildew symptoms on stem (arrows). (E, F) Powdery mildew symptoms on petals. (G)
Close-up of spot symptoms on an infected petal.
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Fig. 2. Conidial stage of a powdery mildew fungus, Podosphaera xanthii, examined on Echinacea purpurea. (A, B) Mature
conidiophores. Arrows indicate fibrosin bodies. (C) Immature conidiophore. (D) Conidia. (E) A conidium with biforked germ tube. (F)
Conidia showing prominent fibrosin bodies (arrows).
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l_ EU190973 Podosphaera xanthii ex Calendula officinalis
MT260063 Po. xanthii ex Eclipta prostrata
MT739423 Po. xanthii ex Crepidiastrum denticulatum
KY274485 Po. xanthii ex Agerafum conyzoides
KUS-F31457 Po. xanthii ex Echinacea purpurea
LC270779 Po. xanthii ex Boehmeria diffusa

MNB880477 Po. xanthii ex Vigna unguiculata
KUS-F31476 Po. xanthii ex Echinacea purpurea
KUS-F30047 Po. xanthii ex Echinacea purpurea

LC270781 Po. xanthii ex Cosmos sulphureus
MK101315 Po. xanthii ex Zinnia elegans
KX778100 Po. xanthii ex Rudbeckia hirta
MN134013 Po. xanthii ex Sonchus asper
99| | LC270777 Po. xanithii ex Dahlia hybrida
100 AB525914 Po. xanthii ex Calendula officinalis

95

90

91
74
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0.02

AB936271 Po. xanthii ex Parasenecio hastafus var. fanakae
LC270776 Po. xanthii ex Physalis angulata

_MK530455 Po. pruni-japonicae ex Prunus japonica
99 MK530456 Po. pruni-avivm ex Prunus avium

MG062783 Po. clandestina ex Crafegus sp.
AB525919 Po. negeri ex Escallonia rubra

MG062863 Po. pannosa ex Rosa gallica
AB525933 Po. aphanis ex fragaria chiloensis
AB525927 Po. amelanchieris ex Amelanchier laevis

AB525940 Po. spiraeae ex Spiraea canfoniensfs
MF919434 Po. spiraeae ex Spiraea sp.

]

AB921982 Frysiphe aquilegiae ex Aconifum grossedentatum

AB921985 £r. mayorii ex Cirsium shinanense

Fig. 3. Phylogenetic tree based on neighbor-joining method comparing internal transcribed spacer (ITS) and the 28S large subunit (LSU)
sequences of Podosphaera xanthii on Echinacea purpurea isolates and some reference isolates retrieved from GenBank. The numbers
above the nodes are the bootstrap values obtained from 1,000 replications. The Korean isolates presented in this study are indicated in

bold.
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