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Abstract

Onion downy mildew, caused by Peronospora destructor, is a major disease in onion
cultivation areas in Korea. The causal fungi were collected and analyzed based on sequence
similarity and molecular phylogenetic relationships of multi-gene sequences, including the
internal transcribed spacer (ITS) region. All isolates from Changnyeong-gun, Hamyang-gun,
and Hapcheon-gun in Gyeongnam province, and Muan-gun, Haenam-gun, and Sinan-gun in
Jeonnam province were identical in the four types of gene sequences, indicating they were
genetically the same strains. In this study, a PCR method was developed based on the ITS gene
sequences to amplify the specific DNA fragment for P. destructor only. The detection limit of
was total genomic DNA of the P. destructor and the plant 0.7 ng/uL. Therefore, the developed
PCR method could be used to detect P. destructor effectively from symptomless onion leaves.
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Table 1. Isolate source of Peronospora destructor used in this study

No. Name Location Cultivate areas  Accesion no. of ITS
1 Perono-001 Changnyeong-gun, GN RP LC331696
2 Perono-002 Changnyeong-gun, GN RP LC331697
3 Perono-003 Hapcheon-gun, GN DF LC331698
4 Perono-004 Hapcheon-gun, GN RP LC331699
5 Perono-005 Hamyang-gun, GN RP LC331700
6 Perono-006 Hamyang-gun, GN RP LC331701
7 Perono-007 Muan-gun, JN DF LC331702
8 Perono-008 Muan-gun, JN DF LC331703
9 Perono-009 Sinan-gun, JN DF LC331704
10 Perono-010 Sinan-gun, JN DF LC331705
11 Perono-011 Haenam-gun, JN DF LC331706
12 Perono-012 Haenam-gun, JN RP LC331707
13 Perono-013 Changnyeong-gun, GN RP -

14 Perono-014 Changnyeong-gun, GN RP -

15 Perono-015 Changnyeong-gun, GN RP -

16 Perono-016 Changnyeong-gun, GN RP -

17 Perono-017 Changnyeong-gun, GN RP -

18 Perono-018 Changnyeong-gun, GN RP -

19 Perono-019 Changnyeong-gun, GN RP -

20 Perono-020 Changnyeong-gun, GN RP -

21 Perono-021 Changnyeong-gun, GN RP -

22 Perono-022 Changnyeong-gun, GN RP -

23 Perono-023 Changnyeong-gun, GN RP -

24 Perono-024 Changnyeong-gun, GN RP -

25 Perono-025 Changnyeong-gun, GN RP -

26 Perono-026 Hapcheon-gun, GN DF -

27 Perono-027 Hapcheon-gun, GN DF -

28 Perono-028 Hapcheon-gun, GN RP -

29 Perono-029 Hapcheon-gun, GN RP -

30 Perono-030 Hapcheon-gun, GN RP -

31 Perono-031 Hapcheon-gun, GN RP -

32 Perono-032 Hapcheon-gun, GN RP -

33 Perono-033 Hapcheon-gun, GN RP -

34 Perono-034 Hapcheon-gun, GN RP -

35 Perono-035 Hapcheon-gun, GN RP -

36 Perono-036 Hapcheon-gun, GN RP -

37 Perono-037 Hapcheon-gun, GN RP -

38 Perono-038 Hapcheon-gun, GN RP -

39 Perono-039 Hapcheon-gun, GN RP -

40 Perono-040 Hapcheon-gun, GN RP -

41 Perono-041 Hapcheon-gun, GN RP -

GN, Gyeongnam province; JN, Jeonnam province; RP, rice paddy; DF, dry field; ITS, internal transcribed space.
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Table 1. (Continued)

No. Name Location Cultivate areas  Accesion no. of ITS
42 Perono-042 Hamyang-gun, GN RP -
43 Perono-043 Hamyang-gun, GN RP -
44 Perono-044 Hamyang-gun, GN RP -
45 Perono-045 Hamyang-gun, GN RP -
46 Perono-046 Hamyang-gun, GN RP -
47 Perono-047 Hamyang-gun, GN RP -
48 Perono-048 Hamyang-gun, GN RP -
49 Perono-049 Hamyang-gun, GN RP -
50 Perono-050 Hamyang-gun, GN RP -
51 Perono-051 Hamyang-gun, GN RP -
52 Perono-052 Muan-gun, JN DF -
53 Perono-053 Muan-gun, JN DF -
54 Perono-054 Muan-gun, JN DF -
55 Perono-055 Muan-gun, JN DF -
56 Perono-056 Muan-gun, JN DF -
57 Perono-057 Muan-gun, JN DF -
58 Perono-058 Muan-gun, JN DF -
59 Perono-059 Muan-gun, JN DF -
60 Perono-060 Muan-gun, JN DF -
61 Perono-061 Muan-gun, JN DF -
62 Perono-062 Muan-gun, JN DF -
63 Perono-063 Muan-gun, JN DF -
64 Perono-064 Muan-gun, JN DF -
65 Perono-065 Muan-gun, JN DF -
66 Perono-066 Muan-gun, JN DF -
67 Perono-067 Muan-gun, JN DF -
68 Perono-068 Sinan-gun, JN DF -
69 Perono-069 Sinan-gun, JN DF -
70 Perono-070 Sinan-gun, N DF -
71 Perono-071 Sinan-gun, JN DF -
72 Perono-072 Sinan-gun, JN DF -
73 Perono-073 Sinan-gun, JN DF -
74 Perono-074 Sinan-gun, N DF -
75 Perono-075 Sinan-gun, JN DF -
76 Perono-076 Sinan-gun, JN DF -
77 Perono-077 Sinan-gun, JN DF -
78 Perono-078 Sinan-gun, N DF -
79 Perono-079 Sinan-gun, JN DF -
80 Perono-080 Sinan-gun, JN DF -
81 Perono-081 Haenam-gun, JN RP -
82 Perono-082 Haenam-gun, JN RP -

GN, Gyeongnam province; JN, Jeonnam province; RP, rice paddy; DF, dry field; ITS, internal transcribed space.
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Table 1. (Continued)
No. Name Location Cultivate areas  Accesion no. of ITS
83 Perono-083 Haenam-gun, JN DF -
84 Perono-084 Haenam-gun, JN DF -
85 Perono-085 Haenam-gun, JN DF -
86 Perono-086 Haenam-gun, JN DF -
87 Perono-087 Haenam-gun, JN DF -
88 Perono-088 Haenam-gun, JN DF -
89 Perono-089 Haenam-gun, JN DF -
90 Perono-090 Haenam-gun, JN DF -
GN, Gyeongnam province; JN, Jeonnam province; RP, rice paddy; DF, dry field; ITS, internal transcribed space.
P. variabilis (KF269542)

P. dianthicola(AB675726)

P. chenopodii (EF614955)
P. minor (AY198285)
% |P‘ effirsa (DQ643856)
100| |- elfusa (DQ643847)
99— P. polycarpi (KP330800)

Jfagopyri(KP271924)

P
4100‘i ducometii (KX774332)
95— P. polygoni (AY198282)
P. meconopsidis (KI651423)
99 P. cristata (AY225472)
P. cristata (DQ885374)

99
100 p 1yeconapsidis (KU948930)
P. dicentrae (AY198273)

destructor (JQ966211) IUSA isolate

98 [ P. bulbocapni (AY198272)
a I
P. destrucior (AY225469) | Australia isolate

P. destructor (LC331696)

P. destructor (LC331697)

P. destructor(LC331670)
100

P. destructor (LC331698)

P. destructor (LC331671)
Korea isolates

P. destructor(LC331699)
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P. destructor (LC331675)
P. destructor (LC331673)

P. destructor (LC331674)
P. destructor (LC331676)
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P. destructor (AB021712) |Japan isolate

P. destructor (DQ885385) | Spain isolate

Fig. 1. Phylogenetic tree of Peronospora destructor and allied species based on the internal
transcribed spacer (ITS) region. The tree was constructed using the neighbor-joining method

with 100 replicates. Peronospora variabilis (KF269542) was used an outgroup.
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