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Occurrence of Virus Diseases on Major Crops in 2009
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Among the plant specimens requested from agricultural actual places of farmers, Agency of agricultural
extension services and so forth for the diagnosis of plant virus diseases in 2009, the rate of crop types was
87.5% for vegetables, 4.0% for upland crops and 3.5% for orchids. In vegetables, the crops damaged severely
by viral diseases were red pepper and tomato by the infection rate of 51.6% and 26.5%, orderly. Virus species
occurring vegetables were 19 and the economically important viruses were Cucumber mosaic virus (CMYV),
Tomato spotted wilt virus (TSWV), Tomato yellow leaf curl virus (TYLCYV), Pepper mild mottle virus (PMMoV)
with the infection rate of 33.2%, 16.9%, 16.1% and 7.4%, respectively. Rice stripe virus (RSV) occurred at the
whole areas of west coast in Korea in 2009, and its incidence was 14.2% mainly on the susceptible cultivars
and yield loss was estimated up to 50%. TYLCV was spread at 34 areas of Si and/or Gun, 22 areas in 2009
and 12 in 2008. Distribution of TSWYV was expanded newly in 6 areas of Si and/or Gun including Gangryung,
Gangwondo in 2009, and its occurrence areas were 23 Si and/or Gun after first incidence at Anyang area in
2004. Tomato bushy stunt virus (TBSV) was incited newly at Gimcheon area in 2009 with the infection rate of
65.2%, and its soil transmission rate was 55.0% in average.

Keywords : RSV, TSWYV, TYLCY, Virus diagnosis

v SR AnE W (E YA Rice stripe virus, RSV)L
200743 5, 2008y 2008 (H 5, 20091 olojA 2009
Qe e Asich A9l 37), S, A5, A
A SALE o PASt] AL IS Holi g)
oh B3 20080 EvEtel A HEE HAS EvtE
3l deulol &2 (Tomato yellow leaf curl virus; TYLCV)
= 200990 % ojn] BASGY A, A&, AF A
d2 &, 200830 = BASA] 2AW AE, S, ¥
A AGegE gtElo] HErt AR AL Qlk ErlEREY

*Corresponding author

Phone) +82-31-290-0430, Fax) +82-31-290-0406
E-mail) kimjsoo@korea.kr

**Corresponding author

Phone) +82-31-290-6257, Fax) +82-31-290-6259
E-mail) jdcho@korea.kr

Az vtol 8 Z(Tomato spotted wilt virus; TSWV)= 2004
9 ergA ] o) B o] F T AGLe FHE vE
gt 87l AHe R FitEo] Fge AAHLRE Hfrt
HAEEAL glom, 200990 A E AT, Ad Wt T
370 Al Mz dAste A= s Gato] mjp- &
2= v

SHHE Hloj2{ A L A

20099 FHERY] F9UQ, FLVIeAH e FH7I
=9 B9AM AT 2 LSRG 2f2)g Al
BEE £ g68F0)glon, o] FA AMAFI}F 87.5%= U]
s AABAL o] FHEANA AHAFY 75 o
B aro] F93¢ I alolden, teo2e W e
o] 4.0%, #HFF7E 3.5%, sHElFet Bzt 2.1%2]1 0K Table



2 HES -

B 461322 60.7%2] 7
FES B ol9} Po] HEHo| ¥ o]f= violy
=9 F [ g F43) vl
oA vlolg Aoz 918ty YRt
L4 A2 AoEy, £33 EFEHHA E3 violy
27} 2A% e E AeR oz AyzbEr, vlol# vt

_?g
3
o
22
o

Table 1. The kind of crops and their requested rate for the
specimens from farmers of agricultural actual places in 2009

No. of specimens

Kind of crops requested® % in total
Vegetable 760 87.5
Fruit tree 31 3.5
Flower 19 2.1
Upland crop 35 4.0
Rice 19 2.1
Other 4 04
Total 868 100.0

2Total samples of 868 requested for the diagnosis of viral infection

from 739 and 129 for the two Plant virology Lab. of National
Academy of Agricultural Science and National Institute of
Horticultural and Herbal Science in RDA, orderly.

Table 2. Infection rate of virus disease and kinds of viruses for
vegetable crops from agricultural actual places in 2009

No. of o
Crop  specimens . . . Viruses identified®
infected® mfection
Red pepper 238 51.6 BBWV2, CMYV, INSY,
PMMoV, TSWV
Paprika 44 9.5 BBWV2,CMV
Tomato 122 26.5 TBSVY, ToMV, TSWV,
TYLCV
Melon 20 43 CMV,MNSV
Watermelon 10 22  CGMMYV, MNSV
Cucumber 10 22 CGMMV, WMV2, ZYMV
Pumpkin 7 1.5 PRSV, WMV2,ZYMV
Others 10 22  CMV, TMV
Total 461 100.0

?Samples of 461 out of 760 for vegetables from Table 1 were judged
with viral infection by electron microscopy, serological test, PCR,
RT-PCR, and /or biological test.

*BBWYVY 2: Broad bean wilt virus 2, CGMMYV: Cucumber green
mottle mosaic virus, CMV: Cuycumber masaic virus, INSV;
Impatience necrotic spot virus, MNSV: Melon necrotic spot virus,
PMMoV: Pepper mild mottle virus, PRSV: Papaya ring spot virus,
TBSV: Tomato bushy stunt virus, ToOMV: Tomato mosaic virus,
TSWV: Tomato spotted wilt virus, TYLCV: Tomato yellow leaf curl
virus, WMV 2: Water melon mosaic virus 2, ZYMV: Zucchini
yellow mosaic virus.
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Table 3. Viruses detected in vegetables from agricultural actual
places in 2009

No. of
Virus name specimens % in total
detected®

Broad bean wilt virus 44 9.5
Cucumber mosaic virus 153 33.2
Cucumber green mottle mosaic virus 10 22
Impatience necrotic spot virus 4 0.9
Melon necrotic spot virus 3 0.7
Papaya ring spot virus 1 0.2
Pepper mottle virus 8 1.7
Pepper mild mottle virus 34 74
Potato virus § 4 0.9
Potato virus ¥ 8 1.7
Squash mosaic virus 6 1.3
Tomato bushy stunt virus 23 5.0
Tobacco mosaic virus 1 0.2
Tomato mosaic virus 1 0.2
Tomato spotted wilt virus 78 169
Tomato yellow leaf curl virus 74 16.1
Turnip mosaic virus 3 0.7
Watermelon mosaic virus 2 3 0.7
Zucchini yellow mosaic virus 3 0.7

Total 461 100.0

*Viruses detected by electron microscopy, ELISA, RT-PCR, PCR and/
or biological test.
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Fig. 1. Legend of serious outbreak for Rice stripe virus in Korea.
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Table 4. Incidence of Rice stripe virus in the west coastal areas of Korea in 2009

. . ) No. of fields No. of fields for
Area investigated® . . -
investigated Severe Medium Weak Very weak
Gangwha 424 48 93 165 118
Gyeonggydo Hwasung 226 19 51 131 25
Pyungtaeg 39 0 4 15 20
Danggin 116 1 0 6 109
Taean 111 7 5 44 54
Ch‘mgcge"ng Seosan 180 15 5 0 160
nameo Boryung 215 18 14 44 139
Seocheon 264 0 7 42 215
Gunsan 118 0 0 0 118
Jeollabukdo Gimje 218 4 10 22 182
Buan 242 8 27 68 139
Yeonggwang 64 0 0 0 64
Hampyung 45 0 0 0 45
Muan 20 2 2 4 12
Sinan 150 13 9 17 111
Jeollanamdo —— y;. 4, 398 19 2 69 268
Wando 80 0 1 22 57
Haenam 16 0 0 0 16
Gangjin 29 0 0 3 26
Total (%) 3,025 155(5.1) 275(9.1) 656(21.7) 1,939(64.1)

3 Areas investigated were conducted in the areas of 53 Li in 39 Eup and/or Myun in 19 Si and/or Gun in 4 Provinces including Gyeonggydo on
August 4~14 in 2009.
®Viral infection was confirmed by RT-PCR for rice leaf showing yellowing after visual inspection.

Fig. 2. Necrotic death of rice cultivar ‘Heugjinju® (black colored grain) by the infection of Rice stripe virus at Taean area,
Chungcheongnado on September 4, in 2009. Whole field was infected with RSV (Upper) and close-up of dead plants (Lower).



Fig. 3. Brown colored rice plants of ‘Eunkwang’ cultivar followed by plant death with the infection of Rice stripe virus in Hyundai
Seosan Farm, A Block, on September 25, in 2009 (Photo taken by K.Y. Choi).

Fig. 4. Typical symptoms of yellowing and discoloration with upward curling for tomato leaves induced by Tomato yellow leaf curl virus

at Gwangju area in 2009.
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Table 5. Areas of severely infected with Tomato yellow leaf curl virus and Tobacco leaf curl virus in Korea

No. of areas recorded

Year newly Area name®
Gyeongsangnamdo Tonggyoung, Geoje, Masan, Gosung, Jinju, Sacheon, Kimhae
2008 12 Jeollabukdo Sunchang, Tksan®, Jeonju
Jeollanamdo Gwangyang
Jejudo Jeju
Pusan :
Gyeongsangnhamdo Chnagwon, Milyang, Euiryung, Haman, Changryung, Hamhae, Hapcheon
2009 2 Jeollabukdo Gimje, Gunsan
Jeollanamdo Haenam, Goheung, Jangheung, Suncheon, Gwangyang
Gyeongsangbukdo Gyeongju, Yeongcheon, Sungju, Gunwii, Evisung
Chungcheongnamdo Nonsan, Buyeo
Total 34

*Virus infection was determined by visual inspection, serological test and PCR.
®Virus identified at the all areas was Tomato yellow leaf curl virus without Iksan with Tobacco leaf curl virus.

o IEY Ao, S8 FHe EHLE £ of 7]
PR A A Batel= A gFo] ofd AHA A ol
Bt 398 EEH AYoE F43 itd Hleg 2
ALE AT

TYLCVE "Hj7HEolel oty g5 Fshe vlold]
Zolug ZHE FEY I YA AL 2A Fast
W, FFERE 22k AEE dele 2o wig T8
sttt fejuEtela dA7EA] A SR7)F HEEe
B F-Z(Achyranthes fauried), T3 N2 (Crassocephalum
crepidioides), Z¥87 YA 5 (Sonchus asper)°| B2 ErLE A
Ak YR 8 i ol FI1F AAVE B5H
olthd %, 2009). = TYLCV ¥4 57t & F¥ A
oM BEvtE A7t §1He 79 wirgd F01F
A& WAE BAG stoof 3 53] FEAC ErtE
BE 78t Al A9 A4S BE FYstedof ¥
NE €4 5 A AFH S 1S 7 Aok

EOlE HEUEY

BEvtE A9y ErtENH §)2ule] 32 (Tomato
spotted wilt virus; TSWV)ol| 9]3}ed Ak, 2003d %
oo Ao RERTE A FTtIM @ FelA Hx
2 2" olF 20049 4F BFE AGoIM of 2
atgem, o A g2 20099 A 2374 Al- 2L
2 A YcHTable 6). 2008E7k4) 7%, 2GR, A
R, depdze] 1570 A - 2ol YA LE A §,
2008), 20099 = FHEGE FF 5 7 Al - Fol A=
LA o, 200837k YA BRE FAE AT

Table 6. Areas of severely infected with Tomato spotted wilt virus
in Korea

No. of areas
Year recorded Area name
newly
2004 1 Gyeonggydo Anyang
2005 1 Chungcheongnamdo Dangin

Chungcheongnamdo Taean, Hongsung, Seosan
Jeollabukdo Imsil, Namwon
Jeollanamdo Suncheon, Gwangju

2006 7

Chungcheongnamdo Yeosan, Seocheon
2007 3
Gyeonggydo Bucheon

Chungcheongnamdo Cheongyang
Jeollanamdo Naju, Younggwang
Gyeonggydo Hwasung, Ansung

2008 5

Chungcheongnamdo Gongju

Jeollanamdo Hampyung

Gangwondo Gangryung

Gyeongsangnamdo Haman, Kimhae, Hadong

2009 6

Total 23

*Virus infection was determined by visual inspection, serological test
and RT-PCR.
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Fig. 5. Severe damage in red pepper by TSWV at Gangryung
area, Gangwondo in 2009 (Upper) and typical symptoms of ring
spots on fruits (Lower).
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Fig. 6. Malformation of tomato leaves infected with TBSV at Gimcheon area, Gyeongsangbukdo in 2009 (Left) and the virus source for
soil transmission after homogenizing soil with tomato plants infected with TBSV (Right).
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Table 7. Incidence rate of Tomato bushy stunt virus on cherry
tomato at Gincheon area in 2009

Date Infection rate
investigated (%)

Remark

Jan. 15 85.7
Healthy seedlings cultivated
April 15 70.0 between infected plant roots after
eradicate top parts
Healthy seedlings cultivated after
June 24 40.0 soils homogenate with infected
adults plants
Average 652

*Virus infection was determined by visual inspection and then
diagnosed by PCR and RT-PCR for Tomato yellow leaf curl virus,
Tobacco leaf curl virus, Tomato busy stunt virus, Tomato mosaic
virus, Tomato spotted wilt virus and Pepper mottle virus.
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