Ao

Res. Plant Dis. 28(4): 248-251 (2022)

 ote [ open Acces

https://doi.org/10.5423/RPD.2022.28.4.248

Podosphaera xanthii0f| 2|5t ZSSE 21713 dA

Occurence of Powdery Mildew Caused by Podosphaera xanthii on

Vigna nakashimae in Korea

*Corresponding author 0|Zz42'. digyol’. kR X2, Jélg_"._‘_‘*
Tel: +82-41-330-1204
Fax: +82-41-330-1200 ' DR Y5t AZX|LIS L 2= Il X RIS AMIE]

E-mail: plant119@kongju.co.kr
ORCID
https://orcid.org/0000-0001-6654-7939

Kyung-Gu Min', Tae-Min Park’, Youn-Jin Park?, and Myoung-Jun Jang'*

'Department of Plant Resources, Kongju National University, Yesan 32439, Korea
’Kongju National University Legumes Green Manure Resource Center, Yesan 32439, Korea

In October 2022, common Asian cowpea (Vigna nakashimae) powdery mildew disease was investigated
at Yesan-gun, Chungcheongnam-do, Korea (36°40'12.7"N,126°51'36.4"E). The disease mainly occurred
on the front of the leaves, and weak powdery mildew disease occurred on the back side of leaf. The chas-
mothecia was identified on the back side of the leaf. Analysis of the internal transcribed spacer rDNA se-
quence and 28S large subunit sequence, along with the morphological characteristics of the anamorph
and teleomorph of the causal fungus identified as Podosphaera xanthii. This is the first time in Korea to
report common Asian cowpea (Vigna nakashimae) powdery mildew disease caused by Podospaera xan-
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&% (Vigna nakashimae) A F=E A2 A= &
Zstn o] & 5 AR =2 A4stm B (Vigna
angularis var. nipponensis) 2t Z31A] WHAst= ddAy o
=74 AEolt(Lee T, 2006). FEE2 oA A=
Q= B (Vigna angularis) T ZAFEE] GAZ 1A B4 o)
AH&-E| % tH(Yoon &, 2007). 12|l FHl+tu|2H(bruchid) A
P FAAE B Hosp| S8 FEES AHESHRH
(Somta 5, 2006). o]F % &3 FAAYLL R o] EHE= F
E9] 20224 109 SAYE A7 (36°40'12.7"N, 126°
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= FE= Wot73L, F3/dol Aadrh(Nam 5, 2012). A A
AR 2 EET) AHEHS Aot WARE B
ko m(Farrz} Rossman, 2022), T o] = B 1 & 2] ¢FQket
(The Korean Society of Plant Pathology, 2022). A|2& A%
sto] Walwe] #318 54 % DNA @7|19S B4 At
Podosphaera xanthii®. 2 53}t utebA 2 d1L= &
T b 9, ok B4 Ul @v)id EAaTE
08} A} Sheh
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Fig. 1. Symptoms of powdery mildew on Vigna nakashimae. (A) Se-
vere infections observed on Vigna nakashimae. (B) Powdery mil-
dew symptoms on back side of the leaf (arrow). (C) Chasmothecia
scattered on the back of the leaves.

Fig. 2. Morphological characteristics of Podosphaera xanthii on Vi-
gna nakashimae. (A) Conidiophores. (B) Conidia. Arrow indicates
fibrosin body. (C) Chasmothecium. (D) Chasmothecium with one
ascus containing mature ascospores. (E) Ascus containing eight as-
cospores.

Ryl
=3
1.

ot

7}
E
ab Tech
Corp., Seongnam, Korea)Z o|-2-3}ch EAYZA 72 A+
Abe] 91 BE o 2HE dighsin, 37)& 102—-219%9—13 um
olH, 3—8712] Al 2= = UThFig. 2A). 2R 7] 7
AZ e ofejZo] 21, ol 2377 umdck. BAEAE F
AY O] ThAf| 2o, F=53E 1] H 2 A1F|(fibrosin body)E 7HA|H,
EL S WA gZFgoln, 27]%& 22—-32x14—21 umo|th(Fig.
2B). AT o Aol FAEGLom, 27-2 89100 ymo]
™, 1719] AP 7H5ltHFig. 2C, D). AHd-2 BHE WA &
o & 37 70—87x60-69 pmo| ™ 87]2] AFEAS 2|
ok APFEALE BHEE YR] 9ZEolm] 7] 20-25%10—
15 umo|m - Ao]{th(Fig. 2E). o]t t3H4] 54 B3l &
=¥ Y72 Podosphaera xanthiit Q3| 5FtHBraunzt
Cook, 2012)
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A4S 3T Genomic DNAE ¢ 1
Holl FAE 317159 FA| S DNeasy Plant Kit (Qiagen,
Hilden, Germany)2 o]-&3}o] &3t &% genomic
DNAZ9] internal transcribed spacer rDNA (ITS) %53} 285
large subunit (LSU) rDNA g 9] 7| ES E X435}t
ITS 9L ITS1¢} ITS4 primer (White 5, 1990), LSU <
L PM32} TW14 primer (Khodaparast 5, 2005)2 AF-8-5}¢]
polymerase chain reaction®. 2 FZA|Zt}. S Z5H AlE2
SolGent (Daejeon, Korea)o]] AA| ¢} BA4-8 o5t &4
H F7]4<E-L National Center for Biotechnology Informa-
tion (M= =HAYEHYHAH) BlastNE 53 454 &Hlst
gt A5k 242 93] Multiple Alignment Fast Fourier
Transform ver. 7 (Katoh&} Toh, 2010)& AF-&-31o] H7MES
A3} 2™, MEGA X program (Kumar 5, 2018) & ©]-8-3}¢]
neighbor-joining W 2 $353iet H71AE 9] F-AAHA
2]+= Tajima-Nei parameter model 2 AAF5}$ 31, bootstrap
analysis2 1,0005H2-© 2 =343} %c}.

Z=T A7 ITS Fd9of gt GenBank 5 E5HE
L 0P9195099|™ Blastn search3dt A3} P, xanthiiZz SE%
MN833717, AB040340 51} 99% ©]A} AA5AS HYch =3t
LSU o] &t GenBank 5= 3= OP9195100] Blastn
searchdt A1} P. xanthiiZ 5% AB462784, AB462770,
MK357445 52} 99% o)/42] A5 /d< Bck Als o 44 2
I EEE A7HEHLAY TS F71AET} LSU H71AE-L P.
xanthiiz} 22 A g0l £3H5{thFigs. 3, 4).

A AAZ 2 E=8 Wst= AEHLFLE Phia-
lophora gregata7} X 1=} O} 37k gtof tiafils B
1] %] ekFtH(Farra} Rossman, 2022). 2o A= Ajgat &
283l Bt F o ApRR Y S B alEo]
Aot FEZ A7EHol dafiAds HirEolqlx] ghth(The
Korean Society of Plant Pathology, 2022). W4 2 A&
Bl E=T o) Wst= 7o YIS = Podosphaera
xanthiiZ o)A A& B 15k} 3ok

e o

20224 109 9= oAF(3640'12.7"N, 126°51'36.4"E)9]|
A EEE W7HEES AT AL T2 Yo ohdol &
Akl on SHol= S7HEHo] oFsHA| Wy sttt a7k
O] A= Ao RHof| A EHelstGint SI7FEr g F/dA 2
SAAIe] FejE EAT} g&Eof internal transcribed spacer
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MH645799 Podosphaera xanthii ex Vigna unguiculata subsp.sesquipedalis
AB040340 Podosphaera xanthii ex Vigna unguiculata
MNB833717 Podosphaera xanthii ex Vigna radiata

k AB040297 Podosphaera xanthii ex Vigna angulars

MH143485 Podosphaera xanthii ex Vigna unguiculata

OP919509 F xanthii ex Vigna

o8 JQ517295 Podosphaera tridaclyla ex Prunus salicina
JQ517296 Podosphaera tridactyla ex Prunus salicina

AY833656 Podosphaera tridaclyla ex Prunus cerasifera

9 AF011318 Podosphaera {ridactyla ex Prunus armeniaca
MH252369 Podosphaera pannosa ex Prunus persica
95| AB525939 Podosphaera pannosa ex Rosa mullifiora
88}, UN654341 Podosphaera pannosa ex prunus cerasus

MH252368 Podosphaera pannosa ex Prunus persica

MG865601 Cysto kusanoi ex Quercus variabilis

0.10

Fig. 3. Phylogenetic tree based on neighbor-joining method com-
paring the internal transcribed spacer of Podosphaera xanthii on
Vigna nakashimae isolates and some reference isolates retrieved
from GenBank. The bootstrap values over than 70% are shown at
the nodes. The sequence of the strain used in this study is indicated
in bold.

MK357445 Podosphaera xanthii ex Cucurbita pepo

0OP919510 Podosphera xanthii ex Vigna nakashimae

MK357442 Podosphaera xanthii ex Cucurbita pepo

AB462784 Podosphaera xanthii ex Vigna unguiculata

MK357433 Podosphaera xanthii ex Cucumis sativus

MZ359858 Podosphaera xanthii ex Salvia farinacea
97

MK357432 Podosphaera xanthii ex Cucumis sativus

74 AB022410 Podosphaera xanthii ex Melothria japonica

KM213121 Podosphaera tridaclyla ex Prunus hypoleuca

MK530461 Podosphaera tridactyla ex Prunus padus
100 |

MK530463 Podosphaera tridactyla ex Prunus padus
AB022347 Podosphaera pannosa ex Rosa sp
99 | .
MK898816 Podosphaera pannosa ex Cifrus reticulata x C. sinensis

MG865601 Cyslotheca kusanoi ex Quercus variabilis

95

I 0.0050 l

Fig. 4. Phylogenetic tree based on neighbor-joining method com-
paring the 28S large subunit sequences of Podosphaera xanthii on
Vigna nakashimae isolates and some reference isolates retrieved
from GenBank. The bootstrap values over than 70% are shown at
the nodes. The sequence of the strain used in this study is indicated
in bold.

rDNA, 28S large subunit G714 g AlEE A3t 21}, 37134
w2 Podosphaera xanthiiZ 5=t} o]+ 3t=+of| 4] Podos-
phaeraxanthiiol 23t £ 37121 & 2.0 & K v3ich
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