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Physiological Responses of Water Stress at Seedling Stage
in Barley

Won Yul Choi*, Yong Woong Kwon™ and Chang Ho Soh**

ABSTRACT : To cope with increasing importance of water stress in food crop production,
characteristics and cultivar differences in physiological responses of winter barley plants to
water stress during seedling stage were studied employing three covered-barley, Milyang 12,
Durubori, and Olbori, one naked-barley, Baekdong, and one two-row beer-barley, Hyangmaeg.
Water stress was given to barley plants by withholding watering in soil-culture pots or by adding
P.E.G.(polyethylene glycol, M.W. 4,000) to the nutrient culture solution.

When water stress was imposed by withholding watering for 10 days to the seedlings grown in
pot-soil for 10 days after emergence, leaf water potential of 5 cultivars was decreased almost to
the same degree, from control —3.5 bar to the water stressed —26.6 bar. However, growth and

some physiological responses were differently affected by cultivars:
: seedling dry weight by 25~42% ; chiorophyll content by 21~39% ; sec-

decreased by 16~26% :

The plant height was

ond leaf survival rate by 8~18% ; and free proline content per gram of leaf dry weight was
increased from control 0.2~0.5mg to the water stressed 5.8~13.2mg.

Drought resistances of 5 barley cultivars, based on the leaf survival rate and the decreased
rate in seedling dry weight at the end of stress treatment, were high in the order of 3

covered-barley>naked-barley > two-row barley.

Key words : Barley, Water potential, Water stress, Free proline.
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Table 1. The general properties of soil used in pot experiment

Soil o.M Total N, C.E.C. Available Ex. cation (me /100g)
H
texture P (%) (%) (ppm) P;0s(ppm) K Ca Mg
Sandy
6.2 2.5 0.05 11.58 157 0.15 2.65 3.00
loam
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Table 2. The changes in plant height and seedling dry weight of 5 cultivars imposed to water
stress by withholding watering for 10 days at 10 days after emergence

Plant height(cm)

Seedling dry wt. (mg /plant)

Cultivar Control(a) Stress(b) (a—b) /a(%) Control(a) Stress(b) (a—b) /a(%)
Milyang 12 19.0 15.7 17 98 73 25
Olbori 20.3 16.0 19 74 52 30
Durubori 19.3 16.3 16 81 59 27
Baegdong 17.7 13.9 21 70 41 41
Hyangmaeg 24.0 17.7 26 84 49 42

Mean 20.1 16.3 18.9 81 55 33
LSD. s between water stress: 0.562 7.189
cultivars: 0.654 5.345
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Table 3. The changes in chlorophyll and free proline content of 2nd leaf of 5 cultivars imposed
to water stress by withholding watering for 10 days at 10 days after emergence

Chlorophyll content (mg /g. D.W.) Free proline content (mg /g D.W)
Culti
uitivar Control{a) Stress(b) (a—b) /a{%) Control(a) Stress(b) (a—b) /a(%)
Milyang 12 11.0 8.7 21 0.5 11.3 23
Olbori 12.3 9.3 24 0.7 13.2 19
Durubori 11.7 8.3 29 0.5 12.9 26
Baegdong 10.3 7.0 32 0.4 8.1 20
Hyangmaeg 8.7 5.3 39 0.3 5.8 19
Mean 10.8 7.7 29 0.5 10.3 21
LSD. s between water stress: 0.412 1.542
cultivars: 0.653 0.888

- 191 —



Table 4. The changes in water potential of 2nd leaf of 5 cultivars imposed to water stress by
withholding watering for 10 days at 10 days after emergence, and 2nd leaf survival 40
and 88 hours after relief from water stress by rewatering

Water potential (—bar) Leaf survival ratio(%) after
Cultivar o
Control(a) Stress(b) b/a(%) 40hr(a) 88hr
Milyang 12 3.0 26.1 8.7 47 18
Olbori 3.1 25.4 8.2 48 16
Durubori 4.0 26.6 6.7 50 15
Baegdong 3.6 27.3 7.6 35 14
Hyangmaeg 4.0 27.8 7.0 30 8
Mean 3.5 26.6 7.6 42 14
LSD. s between water stress: 0.541 1.542
cultivars: 0.856 2.439
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Table 5. The changes in the recovery rate of water potential and chlorophyll content of 2nd
leaf of 5 cultivars 0 and 48 hours after relief from water stress by adding P. E. G. sol-
ution (¥r=—20bar) in the rooting medium for 48 hr at 10 days after emergence

Chlorophyll content (mg /g. D.W.) after Water potential (~bar) after
Cultivar ¢ htrol Ohr(a)  48hr(b) (b—a) /a(%) Control Ohr(a) 48hr(b) (a—b) /a(%)

Milyang 12 12.0 6.7 8.9 33 3.0 28.0 17.0 39
Olbori 12.4 8.3 10.0 21 4.0 28.0 17.9 36
Durubori 11.0 7.3 9.3 27 3.0 28.1 17.4 38
Baegdong 10.8 7.0 8.4 20 3.0 27.9 16.8 40
Hyangmaeg 10.7 5.7 7.2 26 4.0 28.2 16.0 43

Mean 12.1 7.0 8.8 25 3.0 28.0 17.0 39
LSD. 45 between water stress: 0.395 1.483

cultivars: 1.028 ns
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Table 6. The changes in the recovery rate of
free proline content of 2nd leaf of 5
cultivars 0 and 48 hours after relief
from water stress by adding P. E.
7. solution(Wr=—20bar) in the
rooting medium for 48 hr at 10 days
after emergence

Free proline content (mg /g D.W.) after

Culti
YA Control 0 hr(a) 48 hr(b) (b—a) /a(%)
Milyang 12 0.3 12.0 2.9 76
Olbori 0.5 14.0 2.1 85
Durubori 0.4 13.8 2.9 87
Baegdong 0.3 7.0 2.9 59
Hyangmaeg 0.2 4.3 3.1 56
Mean 0.3 10.2 2.8 73
LSD.¢s between water stress: 1.732

cultivars: 1.072
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