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Occurrence of Viral Diseases in Field-Cultivated Pepper
in Korea from 2006 to 2010

Lee, Jang Ha - Hong, Jin Sung - Ju, Ho-Jong - Park, Duck Hwan

In this study, viral disease samples were obtained between 2006 and 2010 from
pepper fields in 11 major pepper-growing districts in Gangwon-do, and in 83 areas
from other provinces, with the exception of Gyeongsangnam-do and Jeju island in
Korea. In order to assess the type of infection, field surveys were conducted with
regard to viral disease severity and virus type, based on typical symptoms on
leaves. The means of single and mixed-virus infections were 46.6% and 48.0%,
respectively, during those periods, suggesting that viruses are the agents that most
severely decrease pepper production in field cultivation in Korea. In terms of
single infection, Cucumber mosaic virus (CMV) was the most prevalent virus
based on its disease severity ratings (34.8%). Next, Pepper mild mottle virus
(PMMoV) and Pepper mottle virus (PepMoV) were shown to cause severe viral
diseases in pepper, with disease severities of around 5-10%. On the other hand,
Tomato spotted wilt virus (TSWV) occurs in a limited area in Chungcheongnam-do
and Jeollanam-do. Thus, the viral disease caused by CMV, PMMoV, and PepMoV
in pepper can be severe, and these virus types should remain considered critical
reasons for decreased pepper production in field cultivation in Korea. In addition
to single infection, mixed infections are frequently observed in collected pepper
samples from all areas. The ratios of mixed infection were therefore studied to
evaluate the disease severity of mixed infections and to define individual virus
types. These data showed that different types of viruses were present, and CMV
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was the most abundant virus for mixed infection, as in the case of single infection.
Among mixed infections, the highest disease severity was seen with CMV+Broad
beam wilt virus 2 (BBWV2), followed by other types of mixed infection such as
CMV+PepMoV and CMV+PMMoV. However, further work is needed to reduce
the severe damage caused by viruses and to assess mixed infection types involving
three or more viruses.
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Table 1. Disease incidence of pepper plants with single viruses during the 2006 to 2010
growing seasons

Vear No. of Disease incidence (%)

sample CMV* BBWV2 | PepMoV | PMMoV TSWV | Unidentified
2006 232 40.8 0.0 43 6.2 1.4 72
2007 218 393 0.0 22 4.9 0.5 3.1
2008 226 29.4 0.3 2.4 3.4 0.5 37
2009 238 30.8 3.0 53 3.8 33 35
2010 230 33.7 3.7 5.2 4.4 2.1 43

* Broad beam wilt virus 2 (BBWV2), Cucumber mosaic virus (CMV), Pepper mottle virus (PepMoV),
Pepper mild mottle virus (PMMoV), Tomato spotted wilt virus (TSWV)
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Table 2. Disease incidence of pepper plants with single viruses from seven provinces

No. of Infection type
Province
sample CMV* BBWV2 | PepMoV | PMMoV TSWV | Unidentified
Gangwon 148 37.8 2.7 4.1 6.8 0.0 8.8
Gyeonggi 178 32.0 1.7 3.9 34 0.0 5.1
ChungBuk 160 36.3 1.3 3.1 3.8 0.0 2.5
ChungNam 130 36.9 1.5 3.1 3.8 7.7 4.6
JeonBuk 172 33.7 0.6 7.0 5.2 0.0 3.5
JeonNam 158 36.1 1.3 2.5 3.8 4.4 4.4
GyeongBuk 198 354 1.0 45 5.1 0.0 3.0

* Broad beam wilt virus 2 (BBWV2), Cucumber mosaic virus (CMV), Pepper mottle virus (PepMoV),
Pepper mild mottle virus (PMMoV), Tomato spotted wilt virus (TSWV)
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Table 3. Disease incidence of pepper plants for mixed virus infections during the 2006 to
2010 growing seasons

Disease incidence (%)
Infection type

2006 2007 2008 2009 2010
CMV*+BBWV2 30.8 29.0 42.4 40.6 38.9
CMV+PMMoV 3.1 3.7 39 2.7 1.3
CMV+PepMoV 45 7.1 44 53 43
CMV+TSWV 0.5 0.5 0.5 1.0 0.5
BBWV2+PepMoV 0.0 0.5 0.0 0.0 0.5
CMV+PMMoV+PepMoV 1.0 1.1 0.4 0.8 0.4
CMV+PMMoV+BBWV2 0.3 1.7 0.7 0.3 0.3
CMV+BBWV2+PepMoV 0.0 1.0 0.5 0.5 0.0
CMV+BBWV2+PMMoV+PepMoV 0.0 0.4 0.4 0.4 0.0

* Broad beam wilt virus 2 (BBWV2), Cucumber mosaic virus (CMV), Pepper mottle virus (PepMoV),
Pepper mild mottle virus (PMMoV), Tomato spotted wilt virus (TSWV)
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Table 4. Disease incidence of pepper plants for mixed virus infections from seven provinces

Disease incidence (%)
Infection type Gang Gyeonggi Chung | Chung | Jeon Jeon | Gyeong

won buk nam buk nam buk
CMV*+BBWV2 18.9 41.6 45.6 354 43.6 38 38.4
CMV+PMMoV 11.5 0.0 0.0 0.0 23 6.3 0.0
CMV+PepMoV 10.1 5.6 6.3 0.0 4.1 3.2 7.6
CMV+TSWV 0.0 0.0 0.0 4.6 0.0 0.0 0.0
BBWV2+PepMoV 0.0 0.0 1.3 0.0 0.0 0.0 0.0
CMV+PMMoV+PepMoV 0.0 5.1 0.0 0.0 0.0 0.0 0.0
CMV+PMMoV+BBWV2 0.0 0.0 0.0 0.0 0.0 0.0 5.1
CMV+BBWV2+PepMoV 0.0 0.0 0.0 3.1 0.0 0.0 0.0
CMV+BBWV2+PMMoV+PepMoV 0.0 1.7 0.0 0.0 0.0 0.0 0.0

* Broad beam wilt virus 2 (BBWV2), Cucumber mosaic virus (CMV), Pepper mottle virus (PepMoV),
Pepper mild mottle virus (PMMoV), Tomato spotted wilt virus (TSWV)
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o, ol Bt 7+ E nloly = FR DA ES BASIATH B oA 7HF
HAEE vlolglAE CMVE, CMV+BBWV2, CMV+PepMoV, CMV+PMMoV¢] &
Fe7E HEEOl =4 UEETh weA 139 f7lE AuAitel 7 & fde
oz Zgate vole 2o AHS tAntE-S 98 X &F Q] vlolejx RUHP I 3F
53 1 faidEs Adetr] 93 F7F A7 Btk AlsErh

I‘L

Ir
pa
o

mlru
o
z
of
]
°

m B
it 4y

FAA G A EClA A



2006~20109 % =] =R Au) 2F9] wpole|=d YHAG 131

[Submitted, December. 19, 2014 ; Revised, January. 12, 2015 ; Accepted, January. 14, 2015]

10.

Reference

. Cho, J. D, J. S, Kim, J. Y, Kim, J. H, Kim, S. H,, Lee, G. S., Choi, H. R., Kim, and

B. N. Chung. 2005. Occurrence and symptoms of Tomato spotted wilt virus on vegetables

in Korea (I). Res. Plant Dis. 11: 213-216.

. Cho, J. D, J. S., Kim, S. H, Lee, G. S., Choi, and B. N. Chung. 2007. Viruses and

symptoms on peppers, and their infection types in Korea. Res. Plant Dis. 13: 75-81.

. Clack, M. F. and M. Adams. 1977. Characteristics of the microplate method of enzyme-

linked immunosorbent assay for the detection of plant viruses. J. Gen. Virol. 34: 475-483.

. Green, S. K. and J. S. Kim. 1991. Sources of resistance to viruses of pepper (Capsicum

spp.): a catalog. AVRDC Tech Bull. No. 20, Shanhua, Taiwan.

. Hadden, J. F. and L. L. Black. 1987. Comparison of virulence of tomato and pepper isolates

of Colletotrichum spp. Phytopathology 77: 641.

. Kim, J. H., G. S., Choi, J. S., Kim, and J. K. Choi. 2004. Characterization of Tomato

spotted wilt virus from paprika in Korea. Plant Pathology J. 20: 297-301.

. Kim, J. S., S. K., Kim, G. S., Choi, and M. W. Lee. 1990. Virus disease incidence and

symptom appearance in red pepper. Kor. J. Plant Pathology 6: 125-132.

. Lee, J. H. 2013. Viral diseases of pepper in field cultivation in Korea and development of

resistant molecular markers for Chilli veinal mottle virus in Capsicum annuum L. Ph. D.

thesis. Kangwon National University, Chuncheon, Korea.

. Lee, S. H, J. B, Lee, S. M., Kim, H. S., Choi, J. W., Park, J. S., Lee, K. W., Lee, and

J. S. Moon. 2004. The incidence and distribution of viral diseases in pepper by cultivation
types. Res. Plant Dis. 10: 231-240.
Villalon, B. 1981. Breeding peppers to resist virus disease. Plant Dis. 65: 557-562.



