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Physiological Response of Winter Barley to
Salt Stress at Seedling Stage

Won Yul Choi*, Yong Woong Kwon* and Jong Hwan Park*

ABSTRACT : Some physiological characteristics and cultivar differences of winter barley to salt
stress were studied during seedling stage. Salt stress was caused by adding NaCl solution to the
pot culture soil. Measurements of the responses to salt stress and of the responses after relief
from stress were done in terms of leaf water potential, chlorophyll and free proline contents,
seedling height and seedling dry weight, and survival rate of leaves.

Under salt stress (¥x = —20bar) seedling height and seedling weight were decreased by
2~22% and by 25~39% respectively, showing some differences among cultivars, Chlorophyll
contents was decreased by 33~49%, and fiee proline content was remarkably increased from
control 0.2~0.3mg to salt stress 9.6~14.7mg. The leaf water potential of seedling grown under
salt stress with NaCl solution(¥z = —10 or —20bar) was decreased from control —3.3bar to salt
stress —9.0bar or —16.2bar respectively but there were no large differences among cultivars
with time after relief from salt stress. Leaf survival rate was high in order of Baegdong,
Milyang12, Olbori, Durubori and Hyangmaeg, and decrease rate of seedling dry weight was low
in the order of Baegdong, Olbori, Hyangmaeg, Milyangl2, Durubori. The increase in free proline
contents was high in the order of Milyangl2, Hyangmaeg, Baegdong, Durubori and Olbori.

Key words : Osmotic potential, Free proline, Salt stres's.
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Table 1. The general properties of soil used in pot experiment

Soil pH OM  TotaN. CEC. Available Ex. cation (me /100g)
texture (%) (%) (ppm)  PyO0s(ppm) K Ca Mg
Sandy loam 6.2 2.5 0.05 11.58 157 0.15 2.65 3.00
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Table 2. The changes in plant height and seedling dry weight of 5 cultivars imposed to salt
stress by adding NaCl solution(¥,=—10 or —20bar) for 10 days from 10th day after

emergence
Plant height(cm) Seedling dry weight (mg /plant )
Cultivars Obar —10bar —20bar (a—b) /a* Obar —10bar —20bar (a—b) /a*
(a) (b) (%) (a) (b) (%)

Milyang 12 13.0 12.3 12.7 2 79 71 52 29
Olbori 13.7 11.7 1.3 18 62 57 33 37
Durubori 13.7 124 11.3 18 67 60 43 25
Baegdong 15.3 12.4 12.0 22 59 55 30 39
Hyangmaeg 2.7 11.1 11.3 10 69 69 38 36
Mean 13.7 12.0 11.7 15 67 60 39 42

LSD 5% between concentrations = -e-ee- 0.659 e 1.806

cultivars e o649 e 2.332

*Decreased rate of salt stress to control
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Table 3. The changes in chlorophyll and free proline content of 2nd leaf of 5 cultivars imposed
to salt stress by adding NaCl solution(¥, = —10 or —20bar) for 10days from 10th day

after emergence

Chlorophyll (mg /g.dwt)

Free proline(mg /g.dwt)

Cultivars Obar —10bar —20bar (a—b)/a*  Obar —10bar —20bar b/a*
(a) (b) (%) (a) (b)
Milyang 12 10.7 8.7 6.3 41 0.2 12.5 14.7 74
Olbori 10.3 9.3 6.3 39 0.3 6.6 9.6 32
Durubori 10.0 9.7 6.7 33 0.2 3.4 10.6 53
Baegdong 10.3 8.7 5.3 49 0.3 4.3 10.8 36
Hyangmaeg 10.7 7.4 57 47 0.3 6.0 13.2 44
Mean 10.4 8.8 6.1 42 0.3 6.6 11.8 39
LSD 5% between concentrations =~ ---ee- o170 e 0.820
cultivars =~ eeeees ns e 0.948

* Decreased or increased rate of salt stress to control
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Table 4. The changes in water potential of 2nd leaf of 5 cultivars imposed to salt stress by
adding NaCl solution(¥, = —10 or —20bar) for 10 days from 10th day after emerg-
ence, and 2nd leaf survival rate(%) of 40 and 88 hours after relief from salt stress (¥,

= —20bar)
Water potential (bar) Leaf survival(%) after
Cultivars
Obar(a) —10bar —20bar(b) b/a 40hr 88hr
Milyang 12 3.0 8.1 16.2 5.4 56 31
Olbori 3.0 7.4 15.0 5.0 59 29
Durubori 41 10.3 16.3 4.0 54 27
Baegdong 3.0 7.9 15.8 5.3 63 33
Hyangmaeg 3.3 11.2 17.9 54 49 23
Mean 3.3 9.0 16.2 4.9 56 29
LSD 5% between concentrations ~ eeeee 0295 e 2.030
cultivars 038 e 3.209
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