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Some Characteristics of Melon necrotic spot virus-Me and
Resistance Screen to the Virus in Melon Cultivars
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Melon necrotic spot virus (MNSV) is a very destructive disease to melon (Cucumis melo) plants. A MNSV was
isolated from melon leaf showing necrotic spot symptoms at the plastic house in Naju, Korea in 2009. The
isolate, designated as MNSV-Me, was identified and characterized by biological responses on several host
plants, immuno captured RT-PCR and partial nucleotide sequencings of the genome. To evaluate MNSV-Me
resistance in melon, thirty-five melon cultivars were mechanically inoculated on the cotyledon of the seedlings
with the virus. MNSV-Me produced necrotic spots on the inoculated leaves of the all melon cultivars tested.
Twenty-five cultivars were susceptible to the virus and they showed systemic necrotic spots on the leaves and/
or necrosis longer than 3 cm in length on the stems within about forty days after inoculation. Five cultivars
gave moderate resistance, no symptoms on the upper leaves but necrosis on the stem shorter than 3 cm in
length. In an evaluation of MNSV-Me resistance in melon cultivars, ‘Elstitan’, ‘Elsluxery’, ‘Betalichihage’,
‘Betalichi’ and ‘Womderfulhagae 1st’ were found to have resistance by showing only faint necrosis on their
stems.
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Fig. 1. Grade of resistance expression to Melon necrotic spot
virus-Me on melon cultivars. No symptom (1st grade), <3 c¢cm in
length of stem necrosis (2nd grade), 3 cm < (3rd grade) <5 cm,
5 cm < (4th grade), and systemic infection (5th grade).

ggsted ZE AGel vlelHAE 13] 59 HESA
3, 1579 T A2 FAE Bl 22k JE5S AAEHA
ok JE e SERe] P4E WES A4S 0.01M
phosphate buffer(pH 7.2)2 1:5(w/v) Bl &= m}3 gt &, #
2 AR i BE FF5 FA JES SkTh 24k F
T 7Y F BPSE oJHHA o2 HEAE 1] ZEI
Asted A A4S skt

g 77tk vlolg|AE Al HET T, AP
upo]# & S/ge] e o]giof ol whet A ZHpAd It &

oz FREYPTH TS 1] TE A3 AEAE=
HERQA ARFE Tz Z7]d vehde IA F49]
At Ao wEt JE 40-45¢ T, AP AEE S
I o] HAIATE HEA ol ¥4 14, 9 A
3cm vgke] Z7] A 4 24, 9 F4] 3-5eme] =
71 JA 274 3", 9 T4 Sem o3 7] IA F
A 4H, Ao g ol slE ARAZAL 5902 B
thFig. 1). 4 &35 Aol tig o5 AFE kst

T, Aol wek AP R) <2, 2< 37 AFHMR) <
3< RS0 BYHAL o9 e Py o 33
AR AYY AL AN FPHo B

A1 2 aF

=

oft L rfu

MNSV 54 2wy MNSVY] #d whge o
o] 7] 34L& F2 HE wbdo] FAE L o] {9
Z STh TR S Aol A} wbgo
A|RE Qlo] g Fowt A 2 GuS whEl A
fo] #z= Tk AA S FAE I SHo= F
) y £ PA3l= Aol MNSvel s 4
2 IR B R S P

-

d

i



256 S ECRETCR

EREER

Fig. 2. Various symptoms on melon plants naturally infected with Melon necrotic spot virus. (A) stunt symptom, (B) necrotic spots
on the upper surface of leaf, (C) scab on the lower surface of leaf, (D) necrosis on the stem, (E) necrosis on the basal stem, (F) a

derelict melon field by MNSV.

Table 1. Melon necrotic spot virus disease incidence on melon plants growing in the plastic houses, 2009

) . No. of plants %

Area investigated Date of survey Farm of survey* - - . .
Investigated Diseased infection

A 300 5 1.7
Naju Feb. 10 B 450 53 11.8
C 300 82 273
D 250 66 26.4
E 300 211 70.3
Damyang May 6 F 200 7 35
G 300 125 41.7

H 250 250 100

*The melon growing in the fields treated with solar heat disinfection (A, B, D and F) and not treated (C, E, G and H).
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Fig. 3. IC/RT-PCR assay for detection of Melon necrotic spot
virus from the samples collected in melon growing fields in Naju
(A) and Damyang (B). The amplified DNA bands produced from
the leaves and the stems showing necrosis symptom but not from
the leaves showing chlorosis spots. Size of the synthesized DNA
products was about 680 bp.
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Table 2. Biological reactions of Melon necrotic spot virus-Me
isolated from melon leaf showing necrotic spots

Test plants Host reactions

Chenopodium amaranticolor /-2

C. quinoa —/-
Datura stramonium —/-
Gomphorena globosa —/-
Nicotiana glutinosa —/—

N. tabacum cv. Xanti NC —/-
Cucurmis sativas cv. Backbong NL/-

C. melo cv. Elsparty NL/NS
Citrullus lanatus cv. Olympus NL/-

“Inoculated leaf/upper leaf, NL: necrotic spot, NS: necrotic spot, —: no
infection.

The test plants mechanically inoculated with the virus were detected

by IC/RT-PCR.
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Tabe 4. Response of commercial melon cultivars to Melon
necrotic spot virus-Me

Melon cultivar Resistgnc;e Melon cultivar Resistgnce

reaction reaction
Elstaitan R Elsparty S
Elsluxury R Numberone S
Betalichihagae R Homerunstar S
Betalichi R Elsmounthagae S
Wonderfulhagae 1st R Aaiahangguem S
Sonata MR  Supersaegi S
Emerraldhagae 1st MR  Asiachochunmanchun S
Giant MR  Beauty S
Alskigstar MR SuperVIP S
Nice MR  Elsfriend S
Elselize S Superstar S
Elselite S Aisgold S
Elsalan S Queen S
Elshappy S Elsnighthagae 2nd S
Elsgold S Elsnightsosunbansu S
King S Romance S
Elskingstar S 08M309 S
Summercool S

‘R =resistance <2, MR=2 <moderate resistance <3, S=3<

susceptible.

Table 3. Percentage sequence identities between 3' region genes of Melon necrotic spot virus-Me and other MNSV isolates reported

previously
. p7K p9K CP 38K

Accession no.

nt aa nt aa nt aa
AB250686.1 100 100 100 100 94 97
AB044291.2 100 100 100 100 94 97
AB044292.2 98 98 99 100 95 97
AY330700.1 96 98 97 98 89 95
AY122286.1 92 93 93 93 89 94
DQ339157.1 97 98 95 96 89 95
DQ922807.1 96 98 96 100 89 93
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