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ABSTRACT

Anamorph of a powdery mildew was collected from Convolvulus arvensis (Convolvulaceae)
in 2021 in Korea. Based on the morphological examination and molecular phylogenetic
analyses of the internal transcribed spacer and large subunit rDNA gene, the powdery
mildew was identified as Erysiphe convolvuli. This powdery mildew species is commonly
found in Europe and North America, but rarely in East Asia. The holomorph of this powdery
mildew was first recorded on Calystegia hederacea in Korea. Conclusively, this is the first
report of E. convolvuli on C. arvensis and the second record of this powdery mildew species
in Korea.
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I l) Convolvulus arvensis L., commonly known as field bindweed, is a perennial plant in the family
Check f . . . . . . e
upedcategr Convolvulaceae. The native origin of this plant is Eurasia, however, in recent centuries, its distribution has

expanded to most temperate-subtropical regions. In East Asia, it was introduced into Japan in the 1900s
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eISSN : 2383-5249 western coast of the Korean peninsula. Nowadays C. arvensis is invasive in all areas of South Korea [1].

and spread to all areas in the 1940s, while its introduction into Korea was recorded in 1980 along the

Kor. J. Mycol. 2022 March, 50(1): 55-59 In the course of our routine forays to collect phytopathogenic fungi, a previously unknown powdery
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ps//doi.cre/ / mildew was found on this plant in Seoul in the summer of 2021 (Fig. 1A). Initially, the infected plants
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ccepted. Harc grew larger and denser, causing leaf senescence and early defoliation. No chasmothecia were found until
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microscope (Olympus, Tokyo, Japan). Photomicrographs were taken with a Zeiss AX10 microscope

superficial, straight to wavy, branched, and 4-7 um wide. Hyphal appressoria were multi-lobed, single

between two hyphal septa usually not central, upright, 54-102X7-9 um, and composed of 3-4 cells with
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straight foot cells (Fig. 2A and B). Conidia were formed singly on conidiophores, cylindrical to ellipsoid-
cylindrical, 34-54 X 14-18 um, vacuolate, and devoid of conspicuous fibrosin bodies (Fig. 2C). Germ
tubes were produced on the perihilar position of the conidia and were variable in shape (Figs. 2D-I). These
characteristics were consistent with the description of Erysiphe convolvuli DC. [2,3].

To confirm the morphology-based identification, two specimens (KUS-F32396 and F32411, Korea
University Herbarium, Seoul, Korea) were used for molecular-phylogenetic analysis. Genomic DNA
was extracted from the mycelium using MagListo' 5M plant genomic DNA extraction kits (BIONEER,
Dagjeon, Korea) according to the manufacturer’s instructions. The internal transcribed spacer (ITS1 and
ITS2) and large subunit (LSU) gene of IDNA were amplified and sequenced with an application of ITS1-F/
PM6 and PM3/TW 14 primers, respectively [4]. Newly obtained sequences in this study were evaluated
using a BLASTN search and deposited in GenBank (Accession Nos. OM033508 and OM033509 for
ITS; OMO033511 and OM033512 for LSU). The results for ITS and the LSU were 100% identical with
sequences from MN203981, MT377709, LC328325 of Erysiphe convolvuli. Phylogenetic analysis was
conducted in PAUP* 4.0.b using an alignment consisting of 18 sequences, of which 16 were retrieved
from GenBank [5]. Golovinomyces vincae (AB769444) was used as an outgroup taxon. The robustness
of a maximum parsimony tree was evaluated using bootstrap (BS) analysis with the application of 1000
replicates. Sequences from our specimens were grouped with sequences of Erysiphe convolvuli in a distinct
clade, which is supported by the highest BS value (Fig. 3).

Fig. 1. Powdery mildew caused by Erysiphe convolvuli on Convolvulus arvensis, which is
climbing over hedge-grown Euonymus japonicus shrubs on the roadside (A). Close-up view of E.
convolvuli infection on C. arvensis growing over E. japonicus (right arrow). Note that young C.
arvensis leaves are newly infected (left arrow) and uninfected (upper arrow) (B).
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Fig. 2. Erysiphe convolvuli found on Convolvulus arvensis. A-B: Conidiophores. Note the septa
(arrows) in the hypha. C: Conidia. D-I: Conidia in germination. Note that germ tubes are short or
long, straight or curved, and may or may not have terminal appressoria.
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ITS+285 rDNA KUS-F32411 Erysiphe convolvuli ex Convolvulus arvensis
18 sequences

1432 characters KUS-F32396 Erysiphe convolvuli ex Convolvulus arvensis

TL =259 100} MT377709 Erysiphe convolvuli var. convolvuli ex Calystegia hederacea
Cl=0.8649

Rl = 0.7904 LC270835 Erysiphe convolvuli ex Calystegia sepium

RC = 0.6836

KY660794 Erysiphe convolvuli ex Calystegia sepium

AB292722 Erysiphe epigena ex Quercus

KU554537 Erysiphe acantholimonis ex Acantholimon

LCO010038 Erysiphe imonii ex Limonium
as[ MN368297 Erysiphe betae ex Dysphania

MKS571420 Erysiphe heraclei ex Heracleum

KY660750 Erysiphe pisi ex Pisum
LC270861 Erysiphe viciae-unijugae ex Lathyrus
100| MWE00373 Erysiphe eschscholziae ex Eschscholzia

MWEG00365 Erysiphe eschscholziae ex Eschscholzia

@{ LCO10055 Erysiphe astragali ex Astragalus
LC010052 Erysiphe astragali ex Astragalus

— LC270859 Erysiphe cruciferarum ex Brassica

AB769444 Golovinomyces vincae ex Vinca

— 5 changes

Fig. 3. Maximum parsimony tree based on the combined internal transcribed spacer (ITS)+
large subunit (LSU) sequences of Erysiphe convolvuli and other Erysiphe spp. retrieved from
GenBank. The isolates obtained in this study are shown in bold. Bootstrap values (>80%) are
indicated on related branches.

Erysiphe convolvuli has been found on C. arvensis plants within its indigenous area, including northern
Africa (Canary Islands, Egypt, Libya, and Morocco), western Asia (Afghanistan, western part of China,
India, Iran, Iraq, Israel, Lebanon, Pakistan, Saudi Arabia, Azerbaijan, and Turkey), and nearly all of
Europe [6]. This powdery mildew species has also been recorded on C. arvensis plants in its invasive
area, including China (Beijing) and the United States [7]. Interestingly, there have been no reports of this
powdery mildew in Japan [8], suggesting the absence of E. convolvuli in Japan, where five introduced
species of Convolvulus plants have been found (http://www.ylist.info). Likewise, E. convolvuli was
recently found on Calystegia hederacea in Korea [3]. This is the first report of powdery mildew caused by E.
convolvuli on C. arvensis in Korea. This finding could help understand recent invasions and the spread of
this powdery mildew.
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