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Occurrence of Viral Diseases in Barley Fields and
Responses of Resistant Genes to BaYMV-1k and BaMMV

Jong-Chul Park’, Jae-Hwan Seo, Yang-Kil Kim, and Jung-Gon Kim
Honam Agricultural Research Institute, NICS, RDA, Iksan 570-080, Korea

ABSTRACT : The major symptom such as yellowish and
mosaic spots in overwintering barley were mostly caused
by viruses such as Barley yellow mosaic virus (BaYMYV)
and Barley mild mosaic virus (BaMMYV) in the nation-wide
for four years. The result showed that more than 78% col-
lected samples were infected by the viruses. The incidence
of BaYMYV was more than 70%, and relatively uniformly
distributed in the southern regions of barley fields in
Korea. However the incidence of BaYMV in Gyeonggi
Province was as low as 19% compared to 65 ~ 85% in the
rest of regions. Occurrence of BAMMY varied depending
on investigated regions such as 20 ~ 40% in Jeonbuk,
Jeonnam, Gangwon and Gyeongnam, and a lower infec-
tion in Gyeongbuk, Chungnam and Gyeonggi Provinces.
In this result, 60% of BaMMYV was found to be in the
southwest regions of Korea such as Jeonbuk and Jeonnam
Provinces. Over all, both BaYMV and BaMMYV were
thought to be dominantly casual agents in overwintering
barley by either solely or mixed infections. Soil-borne
wheat mosaic virus(SBWMYV) occurred at most 14% in
Gyeonggi and Barley yellow dwarf virus-MAV (BYDV-
MAYV) was found only one place in Jeonbuk, suggesting
that SBWMYV and BYDV-MAYV were not significant dis-
eases in Korea. Exotic genetic resources that possess dif-
ferent resistant genes to BaYMYV and BAMMY were tested
to identify the responses to the viruses occurred in Iksan.
According to the ELISA results, BaYMV and BaMMV
were infected in some plant materials but SBWMYV was
not identified. Any resistant gene was not effective to
BaYMV-Ik (Insan strain) and BaMMYV. Ishukushirazu
(rym 3) and Chosen (rym 3), Tokushima Mochi Hadaka
(rym 4y) and Hakei I-41 (rym 5a) showed resistant
response with little symptoms to BaYMV. The other five
accessions possessing rym 1+5, rym 2, rym 4m, rym 5 and
rym 9, respectively, were resistant to BaMMYV. Various
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symptoms were observed in the tested plant materials
such as not only yellowish and mosaic symptoms mostly
but also necrotic spot, tissue necrosis, leaf stripe and leaf
curling. However, it was difficult to find any relationship
between resistant genes and specific symptoms.

Keyword: barley, disease, virus, BaYMV, BaMMYV, resistant
gene
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Fig. 1. Typical symptom of virus diseases of bar]ey observed 1 the early spring m the fields The most ubiguitous symptoms in barley
fields are mosaic spots (left) and yellowish discoloration (right)

Table 1. Places for the collection of barley leaf samples.

Province Region Total
Jeonbuk Buan, Gimje, Gochang, Gunsan, Iksan, Imsil, Namwon, Wanju. 8
Boseong, Gangjin, Haenam, Hampyung, Hwasun, Jangheung, Jindo, Muan, Naju,
Jeonnam Wando, Youngam, Younggwang. 12
Chungnam Nonsan, Younsan, Youseong. 3
Gyungnam Goseong, Jinju, Milyang, Muan, Sacheon 5
Gyungbuk Daegu, Gyungju. 2
Gyunggi Suwon. 1
Gangwon Donghae. Gangleung, Samcheok. 3

Total
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Table 2. The total number of the samples, showing diseased-like symptoms, collected from overwintering barley fields.

Year

Province Total
‘01 02 '03 ‘04
Jeonbuk 38 24 50 61 173
Jeonnam 107 33 25 96 261
Gyungnam 51 19 15 22 107
Chungnam 2 7 20 9 38
Gyungbuk 14 - - - 14
Gyunggi 3 11 7 9 30
Gangwon 54 5 5 8 72
Total 269 99 122 205 695
Table 3. The tested varieties including different resistant genes.

Gene Variety Gene Variety

None Baegdong rym 4y Tokusiima Mochi Hadaka

rym 1 231-60 rym5 Misato Golden

rym 1+5 Mokusekko 3 rym Sa Haker 1-41

rym?2 Mihor: Hadaka 3 rym 6 Amagi Nijo

rym3 Ishukushirazu rym 9 Bulgarian 347

rym 3 Chosen Unknown Saessalbort

rym3 Ea 52 Unknown Hinchalssalbort

rym 4m Franka

These resistant varieties were mtroduced directly from National Agricultural Research Center for Kyushu Okmawa Region (KONARC),
Japan, n 2003. This test was conducted aganst to viral disease occurred mn Iksan, Jeonbuk Province.
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Table 4. Viral disease infection in domestic barley fields from 2001 to 2004.

2001 2002 2003 2004 No. of .
Provi llection/ Infection
rovince No. of No. of No.of  No.of No of  No.of No.of  No.of cotect rate(%)
collection infection  collection nfection  collection 1infection  collection infection nfection
Jeonbuk 38 34 24 19 50 49 61 42 173/144 83.2
Jeonnam 107 96 33 28 25 13 96 84 261/221 84.7
Gyeongnam 51 39 19 17 15 9 22 16 107/81 75.7
Gyeongbuk 14 12 - - - - - 14/12 85.7
Gangwon 54 42 5 5 5 3 8 7 72/57 78.0
Chungnam 2 1 7 7 20 i1 9 5 38/24 63.2
Geonggl 3 0 i1 5 7 2 8 2 30/9 30.0
Total (%) 269 224(83.3) 99 81(81.8) 122 87(71.3) 205 156(76.1) 695/548 78.8
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Fig. 2. Average occurrence of Barley yellow mosaic virus (BaYMYV) m domestic barley fields from 2001 to 2004.
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Fig. 3. Average occurrence of Barley mild mosaic virus (BaMMY) 1n domestic barley fields from 2001 to 2004.
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Fig. 4. Average occurrence of Soil-borne wheat mosaic virus (SBWMYV) from 2001 to 2004 and Barley yellow dwarfvirus-PAV (BYDV-

MAV) in one year, 2003, i domestic barley fields.
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Table 5. Investigation of resistant responses and symptoms of exotic barley germplasms to BaYMV stram type 11T and BaMMYV occurred

in Tksan
Virus infection*
Gene Variety Symptom
BaYMV-lk BaMMV SBWMV
None Baegdong + + - mosaic, yellowmng and dead
rym 1 231-60 + + - mosaic yellowing
rym 1+5 Mokusekko 3 + - - faint mosaic
rym 2 Mihort Hadaka 3 + - - Ieafcurhnft,r?;glrlitéc spotand
rym 3 Ishukushirazu - + - necrotic spot and yellowing
rym 3 Chosen - + - yellowing
rym 3 Ea 52 + + - mosaic yellowing
rym 4m Franka + - - mosaic and necrotic spot
rym 4y TOku;}’II:(I;;kI;/IOChI - + - water soaked
rym>5 Misato Golden + - - mosaic yellowing
rym Sa Hake1 1-41 - + - yellowmg
rym 6 Amagi Njjo + + - yellowing and dead
rym 9 Bulgarian 347 + - - mosaic yellowing
Unknown Saessalbort + + - mosaic yellowing
Unknown Hinchalssalbor + - - yellowing and tissue necrosis
Unknown Jinyangbor1 + + - yellowing and discoloration

*This test was conducted to viral diseases occurred in Iksan region.
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