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Effects on Growth and Yield Whole-crop Barley by Soil-borne

Virus Infection
Kyeong-Hoon Kim', Eun-Jo Seo?, Sang-Hyun Shin', Jae-Seong Choi', Mi-Ja Lee’,
Tae-Il Park' and Jong-Chul Park'*

ABSTRACT

Barley yellow mosaic virus (BaYMV) and Barley mild mosaic virus (BaMMV) cause severe diseases in
winter barley in Europe and East Asia. We investigated the effect of different level of resistance to virus
disease on the plant growth and yield in whole-crop barley. In the virus infection, BaYMV was detected
all tested cultivars in first diagnosis at 30th March. BaYMV infection was identified only in the
susceptible Sunwoobori in 6th April, but not in the Yuyeon (moderate, M) and Youngyang (moderate
resistant, MR) cultivars. Plant height was restrained about 14.6~32.9% in overwintered plant regeneration
stage depending on the resistance of each cultivar. The tiller numbers also reduced to 8.7~19.7% by
BaYMV infection in overwintering season. We evaluated culm length, spike length, and spike number in
the virus-infected field and non-infected field. For the culm length, Youngyang (MR) reduced only 14.5%
by BaYMV. However Sunwoo (susceptible, S) and Yuyeon (M) cultivars were decreased to 24.8~42.7%.
The spike length and spike number also affected to 8.9~21.3% and 24.3~31.0%, respectively, depending
on the resistance. After harvesting, dry-matter yield of whole crop yield reduced by approximately 21.6~
58.0% according to cultivar resistant degrees. For example, Sunwoobori (S) decreased 58.0% in comparing
to non-infected field. The grain yield was also significantly reduced in virus infected cultivars. Sunwoobori
(S) was severely decrease more than 60.0%. Yuyeonbori (M) and Youngyangbori (MR) also decreased 30.0
~47.5% by the viral infection comparing to those in the non-infected field.

(Key words : Whole-crop barley, BaYMV, BaMMV, Resistance, Yield)
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Table 1. Various diseases and ELISA results of three barley genotypes in the virus-infected

field
Viral infection
. Diseased degree I D
Cultivar 0~9) BaYMV BaMMV
30 March 6 April 30 March 6 April
Sunwoo 7~9 +2 + + -
Yuyeon 5 + + + +
Youngyang 3 + — — —

* Diseased degree = 0 (no symptom), 9(over 71%).

Y BaYMV = Barley yellow mosaic virus, BaMMV = Barley mild mosaic virus.
2 4+ and - mean viral infection as +: infected and —: non-infected
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Table 2. Comparisons of plant height and tiller of three barley genotypes in the virus-
infected field and non-infected field

. Plant height (cm) Number of tiller (no/m?)
Cultivar 5 5

amage amage

(Resistance)® IF° NF g IF NF g
cm % No. %
Sunwoo (S) 12.8 19.1 6.3 329 1,141 1,421 280 19.7
Yuyeon (M) 13.6 17.0 3.4 20.0 1,524 1,685 161 9.6
Youngyang (MR) 175 20.5 3.0 14.6 1,325 1,452 127 8.7

%S = susceptible; M = moderate; MR = moderate resistance.
®IF and NF mean infected field and non-infected field by BaYMV, respectively.
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Table 3. Culm length, spike length, and spike number of three barely genotypes in the
virus-infected field and non-infected field

. Culm length (cm) Spike length (cm) Spike number (no/m?)
Cultivar
(Resistance)® I Reduction E NF Reduction IF Reduction
ratio(%) ratio(%) ratio(%)
Sunwoo (S) 516 90.1 427 37 47 21.3 568 760 25.3
Yuyeon (M) 724 96.3 24.8 38 45 16.7 580 820 31.0
Youngyang (MR) 822 96.2 145 38 42 8.9 574 773 24.3

# S=susceptible; M=moderate; MR=moderate resistance.
®|F and NF mean infected field and non-infected field by BaYMV, respectively.
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Table 4. Comparisons of dry matter and grain yield of three barley genotypes in the virus-

infected field

and non-infected field

Cultivar Dry matter yield (ton/ha) - Grain yield (ton/ha) -
A L
Sunwoo (S) 4.2 10.0 58.0 1.57b 4.05a 61.2
Yuyeon (M) 8.0 11.4 29.8 2.78b 5.30a 475

Youngyang (MR) 8.0 10.2 21.6 3.36b 4.80a 30.0

#S = susceptible; M = moderate; MR = moderate resistance.
®IF and NF mean infected field and non-infected field by BaYMV, respectively.
The letter a and b within grain yield row means significant differences by Duncan's multiple range test p=0.05.
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