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Characteristics of Watermelon Mosaic Virus Transmission Occurring

in Korean Ginseng

&3 Zol&' . MELH. Z1g|

"= EXISX 2220 E XIS

37-1/&/'

LIoEXtSZiaL, L EX|S X D=5 A2 S 1),
= o017 [ 2) Z 7 [OIAA [S1AF

o HoO |-

Seung-Kook Choi', In-Sook Cho’, Bong-Nam Chung', Mi-Kyeong Kim?,
Won-Kwon Jung® and Gug-Seoun Choi'*

"Horticulture & Herbal Environmental Division, National Institute of Horticultural & Herbal Science, Rural
Development Administration, Suwon 441-440, Korea
2 Crop Protection Division, National Academy of Agricultural Science, Rural Development Administration,

*Corresponding author
Tel: +82-31-290-6234
Fax: +82-31-290-6259
E-mail: choigs@korea.kr

Suwon 441-707, Korea

Yeoungju 750-871, Korea

’Punggi Ginseng Experiment Station, Gyeongsangbuk-do Agricultural Research & Extension Services,

Korean ginseng (Panax ginseng) is the most popular herb for medical purpose in Korea. Recently, viral diseases
from Korean ginseng showing various degrees of severe mottling, variegation and mosaic symptoms have
caused quantity losses of Korean ginseng in a large number of farms. Watermelon mosaic virus (named WMV-
gin) was identified as a causal agent for the disease of Korean ginseng. Interestingly, WMV-gin failed to infect
both Korean ginseng plant and susceptible host species including cucurbitaceous plants by mechanical in-
oculation. However, WMV-gin could successfully infect Korean ginseng by transmission of two aphid species
(Myzus persicae and Aphis gossypii). It is likely that transmission of WMV-gin was done by both the aphid spe-
cies during feeding behavior of the two aphid species on Korean ginseng, though the aphids dislike feeding
in Korea ginseng. Similarly, a strain of WMV (WMV-wm) isolated from watermelon was transmitted success-
fully to Korean ginseng plant by the two aphid species, but not by mechanical inoculations. Transmission as-
says using M. persicae and A. gossypii clearly showed both WMV-gin and WMV-wm were not transmitted from
infected Korean ginseng plant to cucurbit species that are good host species for WMV. These results suggest
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WMV disease occurring in Korean ginseng plant can be controlled by ecological approaches.
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AHPanax notoginseng) ol x| M| 2-2 Potyvirus ¢+ %] S=ro|
Al HA1E[§] ©m(Tao &, 2008), 2010 of] nfo] 2z ofg[o] 7]
&2 0|85t Potyvirusoll £3t= A ZE-L &<l Panax notogin-
seng virus7} 2. 1L¥ H} Qlth(Zhang 5, 2010). -8 y&+2] 4
9198200l ALY Hhol 0] £/ g9l oLt el
e o] o2 4] grskom(Lee 5, 1982), Aol Aok 9L}
2} QLU Aol A A2 FAE el Qi Qos
R ufo] 2] 2Ho] ok 5 0.0] 29l Hlo| | Ak et ato] 2
v}o] & A (Watermelon mosaic virus, WMV, 57 WMV2 2 1)

7} &8 54 = tHJung 5, 2013). WMVE] =7]+= 9F 750 nm
o|m, A& A 2l Potyviridae THF}) Potyvirus <(J) 2] °‘-°rJO]E}
(Fauquet %, 2005). o] Hfo]g| A= Qo] & ulylz-E-o 23k
k27 341709 F(H) Q] A A& FAAIZE 4= 3 em, O]E ¢l
off 7]15= Aol A o= Ak 9siE FaL tkShukla -5,
1994). -2jutetol A=, =), 2He], W2, 20|, T}, A
59 B 2 3 Aol A WMVE] g o] HarE of gl
t} (The Korean society of plant pathology, 2009). ©] H}-o| 2] A
O A A2 AR 7IAA A (FHHE) 2 AEEo
95f v] <A HH(noncirculative non-persistent transmission)
sto] 7|5 AlEAE A Atk Ao = G A et (Fauquet 5,
2005). WMVe] 4 tfj 7|50 & B0k A Bl-E(Myzus persicae),
512 S E(Aphis gossypii), A-F X S E(A. fabae) 0] K.l
] o] JtHAI-Musa2} Mansour, 1982).
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Table 1. Infectivity of Watermelon mosaic virus (WMV)-gin and WMV-
wm isolates in host plant species. The plants were mechanically
inoculated with WMV-gin and WMV-wm, respectively

Virus source

Plants WMV-gin from  WMV-wm from
ginseng zucchini
Panax ginseng (1 year old) 0/10° 0/8
P. ginseng (2 years old) 0/10 0/8
P. ginseng (3 years old) 0/10 0/7
Cucumis sativus 0/10 5/5
Cucurbita pepo 0/10 5/5
Citrullusv ulgaris 0/10 5/5
Nicotiana benthamiana 0/5 4/5
N. rustica 0/5 0/5

*Number of plants infected by WMV isolate/number of plants inoculated
mechanically. WMV isolates were detected using both RT-PCR analysis
and electron microscopy.

Table 2. Rate of transmission of both Watermelon mosaic virus-gin
and -wm isolates to host plants by aphid species

No of infected/No. of tested plants

Aphid species Virus inocula

Ginseng Zucchini
Myzus persicae WMV-gin 4/10° 0/10
WMV-wm 7/10 9/10
Aphis gossypii WMV-gin 2/10 0/10
WMV-wm 4/10 5/10

*WMV-gin and -wm isolates infected in ginseng and zucchini plants,
respectively. The plants were inoculated with 5 aphids per a test
lant.
WMV isolates were detected using RT-PCR and electron microscopy.

SHATE HETE A=A ol A BRo] Y 29 A EE E 309 &,
RT-PCRY} 21 AH1m] 7 © & o] el 0] 2h¢jo] 5.8 HAls}gic)
(Table 2). WMV-gin 2! WMV-wm-< 5535 2%£9] AYEELS
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WAIV-ginel 94 4F01A] 58 Mot A5 3 %3t
AR EE QAR 7714 AlEA| ol WMV-gin Al 52 3] vl 7}

O

314] 3k, EEHWMV-wmel ul7f3ke] 7]
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wme A7 4] E5He FAT ARE Berh TuEAE,
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A ZRE HE. ARE o F 7 WA A A
20& 97] st AR ol A ARk 60 m® 1A 9
AR ottt Zhzhe] oA A5sial 3= 3d T =
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O 2 A FRTHFig. 1). A 2|7+ A oA = FaotE it =]
o AR JJrEE'P} AEA| o] o] WMV-wmeol Zhed e 7
71Y A=A 5 v RIS AT v A 170 E 91 5 223?—__1011 A%

N4t 205 5 1252(60%)©] WMVell o] 3l 4] 7+ =] 1o, vl ]
271 9l 6 260l = A ZHOR M}D'P 155 A9
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Fig. 1. Spread of Watermelon mosaic virus in ginseng plants by winged Myzus persicae during the crop-growing season. M. persicae vector acquired WMV
from infected zucchini (A) and ginseng plants (B) and the aphid vector transmitted the virus to healthy ginseng plants. The aphids were grown in
paprika plants and the plants were placed in the ginseng growing plots designed to investigate whether or not Korean ginseng was infected by
aphid transmission of WMV isolates. The virus was detected using RT-PCR analysis and electron microscopy. M; 1kb DNA ladder, W; the ginseng
leaf infected with WMV, H: healthy ginseng leaf, 1-20; no. of the plants detected, D: Death plant by the casual agent.
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Fig. 2. Detection of Watermelon mosaic virus using RT-PCR from
ginseng plants that were growing in a few farms. The ginseng plants
were collected in the vicinity of the watermelon growing field
identified as WMV infection in Jeonbuk on August 20, 2013. M; Tkb
DNA ladder, W; the watermelon leaf infected with WMV, 1-8; no. of
the ginseng plants tested.
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