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The Incidence and Distribution of Viral Diseases in Barley Fields in Korea
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The symptom expressions such as yellowish and mosaic spots in overwintering barley have been considered to
be a damage by cold or water. However, it had revealed that the symptom expressions were caused by viruses
throughout three year nationwide surveys. Barley yellow mosaic virus (BaYMYV), Barley mild mosaic virus
(BaMMYV), and Soil-borne wheat mosaic virus (SBWMYV) was detected in 2001-2003 and Barley yellow dwarf
virus-MAV (BYDV-MAYV) from field samples collected on March in 2003. The results of investigation showed
that the incidence of BaYMV was more than 70% and that of BaMMYV and SBWMYV was 15.7-37.4% and
0.7-10.1% in three year surveys, respectively. The incidence of BYDV-MAYV was approximately 1% in 2003
only. The distribution of BaYMYV was relatively uniform throughout barley fields in Korea, but the incidence
of the virus in Gyunggi Province was as low as 19% compared to 65-85% in the rest of regions. On the other
hand, 70% of BaMMYV was found to be in the west south regions of Korea, Jeonbuk and Jeonnam Provinces.
Taken together, both BaYMYV and BaMMY were thought to be dominant casual agents in overwintering bar-
ley by either single or mixed infections. Previous survey data for BaYMV from 1994 to 1996 indicated that the
incidence of the virus was approximately 40% in Jeonbuk, Jeonnam, and Gyungnam Provinces. Thus, com-
paring with the results from the recent nationwide survey, the incidence of BaYMYV had been rapidly increas-
ing in overwintering barley fields in the southern part of Korea.
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Table 1. Places for the collection of barley leaf samples

Province Region Total
Jeonbuk Gunsan, Gimje, Buan, Gochang, Imsil, 8
Namwon, Wanju, Lksan.
Jeonnam  Younggwang, Hampyung, Muan, Haenam, 12

Jindo, Wando, Naju, Gangjin, Boseong,
Hwasun, Jangheung, Youngam.

Chungnam Nonsan, Younsan, Youseong. 3
Gyungnam Milyang, Jinju, Sacheon, Muan, Goseong. 5
Gyungbuk Daegu, Gyungju. 2
Gyunggi Suwon. 1
Gangwon  Samcheok, Donghae. Gangleung. 3

Total 34

The samples were collected from overwintering barley fields on mid
and late March. Leaf samples showing yellowish and mosaic symp-
toms were preferentially collected for the analysis of ELISA. The
samples used in this paper were analyzed exclusively by ELISA with-
out further comment.

Table 2. The total number of the samples collected from overwin-
tering barley fields

Province Year Total
‘01 ‘02 ‘03

Jeonbuk 38 24 50 112
Jeonnam 107 33 25 165
Gyungnam 51 19 15 85
Chungnam 2 7 20 29
Gyungbuk 14 - - 14
Gyunggi 3 11 7 21
Gangwon 54 5 5 64

Total 269 99 122 490

The samples were stored —20°C until the detection of viruses,
BaYMV, BaMMYV, SBWMYV, and BYDV-MAYV by ELISA. Only 95
samples collected in 2003 were analyzed for the detection of BYDV-
MAV.
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Table 3. Number of the samples analyzed for the detection of BaYMV from three Provinces

. Year
Province Total
'94 '95 '96 '99 '01 '02 '03
Jeonbuk 60 320 145 237 38 24 50 874
Jeonnam 110 320 145 214 107 33 25 954
Gyungnam - - - 214 51 19 15 299
Total 170 640 290 665 196 76 90 2,127

The major cereal cultivation regions were selected for the sample collection and the detection of BaYMV.

Fig. 1. Typical symptom expressions early spring in overwintering barley growing in fields. The most ubiquitous symptoms in barley

fields are mosaic spots (left) and yellowish discoloration (right).

Table 4. The incidence and distribution of viral diseases in barley fields from 2001 to 2003

Province Infection rate (%)
Viral disease BaYMV BaMMV SBWMV BYDV-MAV'  Mixed infection'

Jeonbuk 88.5 813 429 1.8 1.1 32.9
Jeonnam 79.8 76.4 30.3 1.2 0.0 24.1
Gyungnam 74.3 682 94 5.9 0.0 16.7
Gyungbuk 85.7 85.7 0 0 0 0
Chungnam 68.3 65.5 34 6.9 0.0 11.2
Gangwon 79.1 76.6 63 1.6 0.0 26.7
Gyunggi 247 19.0 0.0 143 0.0 0

Mean 715 733 132 4.5 02 159

The infection rate is calculated by the ratio of the number of samples analyzed to the number of samples showed positive for a target virus.
wLBarley yellow dwarf virus (BYDV)-MAV was examined once in 2003 to 95 samples out of total collections.

Infection rate by more than two viruses in the each diseased plant.
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Fig. 2. The yearly incidence of viral diseases in barley fields. As
indicated in table 4, the detection of BaYMV, BaMMV and
SBWMV were carried out for three years, 2001-2003, but BYDV-
MAY was done only in 2003.
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Fig. 3. The incidence and distribution of viral disease in the major
cereal cultivation area in Korea.
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