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Studies on the Drought-Resistance of Major Food Crops
[. Effect of Water Stress on the Plant Height, Seedling Dry Weight, Relative
Turgidity, Protein and Reducing Sugar in Barley and Wheat Seedling Stage

Choi, W. Y., K. S. Min and Y. H. Kim*

ABSTRACT

In order to observe the degree and response of drought-resistance and its physiological mechanism in
barley and wheat, 5 species (16 cultivars) were tested for changes in plant height, seedling dry weight,
chlorophyll content, leaf relative turgidity, soluble protein, reducing sugar and growth of seedling subjected
to water stress by withholding watering for 8 days at 10 days (at the 3rd leaf stage) after emergence,

The average rate of decrease of all cultivars was 15% in plant height, 24% in seedling dry weight, 32% in
chlorophyll content, 27% in leaf relative turgidity, and 27% in protein, But reducing sugar content of control
was increased 4 folds more than that of water stress.

In the decreased rate of seedling dry weight of each cultivar, rye was shown to be lowest rate, and Baegdong,
Mokpo #55, and 3 two-row barley were shown to be the highest rate. The degree of the decreased rate in
$ species was in the order of rye { wheat { covered barley { naked barley { two-row barley. in the decreased rate
of chiorophyll content, rye, Cheonggaemil and Olmil are the lowest group, and the highest one are Milyang
#12, Bangsa #6, Hyangmaeg and Sacheon #4. In the decreased rate of leaf relative turgidity, the lowest
group (22-25%) were rye, Cheonggaemil and Dongbori #1, and, on the other hand, the highest group (30-33%)
were Baegdong and 3 two-row barley.

In the decreased rate of soulble protein, the lowest group (14-17%) were Chogwang, Geurumil, Dongbori
#1, and Mokpo #55, and the highest one was 3 two-row barley. The increased ratio of reducing sugar of water
stress to control was 4 to 5 folds in rye and wheat, and about 2 folds in naked barley and 3 two-row barley.
The degree of the increased ratio of 5 species was in the order of rye ) wheat ) covered barley ) naked barley )
two-row barley. In terms of the physiological and adaptive metabolism during the processing leading to
drought-resistance, the degree of drought-resistance of 5 species to water stress at seedling stage was shown to be

in the order of rye ) wheat ) covered barley ) naked barley ) two-row-barley.
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Table 1. Properties
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Table 2. Changes in plant height and seeding dry weight of 16 cultivars subjected to water
strees by withholding watering for 8 days at 10 days after emergence.

Items Plant height(cm) Seedling dry weight(mg/plant)
. Treates Control Stress Decreased Control Stress Decreased
Species rate (%) rate (%)
rye rye 28.0%%  2639° 6 149%% 134%% 10
Chogwang 22.0 20.7 6 126 106 16
Geurumil 24.3 22.0 10 138 112 19
wheat Olmil 22.3 20.7 7 157 126 20
Cheonggaemil 21.3 19.3 10 192 157 18
Submean 22.5 20.7° 8 153% 1250 18
Durubori 19.3 17.3 10 182 153 16
Dongbori #1 17.7 15.3 14 177 148 16
covered Gangbori 19.7 16.0 19 124 89 18
barley  Olbori 20.3 16.0 19 74 52 30
Milyang #12 19.0 15.7 17 98 73 25
Submean 19.2¢ 16.1¢ 16 131°¢ 103°¢ 21
Baegdong 17.7 15.3 14 70 48 31
naked  Mokpo #55 11.3 9.0 20 46 31 33
barley Bangsa 17.7 15.2 14 95 68 28
Submean 15.69 13.2¢ 15 170¢ 49¢ 30
Hyangmaeg 24.0 17.7 26 84 58 31
two- Goldenmelon 24.0 20.0 17 160 93 42
row Sacheon # 4 22.0 183 17 73 45 38
barley g bmean 23.3 1878 20 106% 659 63
Total average 20.20 17.2 15 120 91 24
LSD(5%) between main plot. 1.186 2.778
” ” Subplot. 1.095 3.243
LSD(5%) between Subplot for L549 4587
same main plot.
LSD(5%) between subplot for 1817 5041
same main plot.
Notes : Decreased rate : control “stress x100 (%)

control

»:In tables 2 to 4, the same letters are not significently different at
the 5% level according to DMRT between species for the same main plot.
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Table 3. Changes in Chlorophyll content and Relative turgidity of 16 cultivars subjected to
water Stress by withholding watering for 8 days at 10 days after emergence.

Items Chlorophyll(mg g leaf dry weight) Relative turgidity (%)
Species Cultivars Control Stress Iggg%e;zgd Control Stress ?:g zg‘f‘;d

rye rye 10.7¢* 8.75% 19 93.74%* 73.79* 22
Chogwang 13.7 9.7 30 92.7 67.7 27
Geurmil 14.3 9.3 35 93.7 69.7 26
wheat Olmil 12.7 9.3 23 93.7 69.0 27
Cheonggaemil 13.7 113 18 93.0 717 23
Submean 13.6% 9.9% 27 93.3% 69.5° 26
Durubori 11.7 8.3 30 94.0 69.7 26
Dongbori # 1 137 9.3 33 92.7 69.7 25
covered Gangbori 12.7 9.3 27 94.7 71.6 24
barley Olbori 14.3 10.3 28 94.7 70.3 26
Milyang # 12 11.0 6.7 40 93.7 68.3 28
Submean 127% 8.8% 31 94.0%% 69.9° 30
Baegdong 12.3 7.0 39 94.7 64.3 33
Naked  Mokpo # 55 11.7 8.3 30 92.7 69.3 26
barley Bangsa#6 12.7 7.3 43 93.3 67.3 28
Submean 11.9¢ 7.5¢ 37 93.6 67.0¢ 28
Hyangmaeg 8.7 4.7 46 93.7 64.7 31
two- Goldenmelon 9.7 6.7 31 93.7 64.7 31
row Sacheon #4 9.3 4.7 50 93.3 66.0 30
berley  Submean 02¢ 549 41 936% 6519 30
Total average 121 8.2 32 93.6 68.3 27

LSD(5%) between main plot. 0.311 0.932

” ” subplot. 0.644 0.720

LSD(5%) between s.ubplot for 0.939 1019

same main plot.
LSD(5%) bi‘etween subglot for 0.946 L278
different main plot.
Notes : Decreased rate : control ~stress %100 (%)

control
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Table 4. Changes in Soluble Protein content and Reducing sugar of cultivars subjected to
water stress by withholding watering for 8 days at 10 days after emergence.

Item Soluble Protein Reducing Sugar
Species Cultivars Control Stress ?;::%%;%d Control Stress Flods
rye rye 3.036*  227%* 26 158%*  80.0%* 5.0
Chogwang 3.47 2.97 15 16.4 74.2 4.5
Geurumil 3.40 2.93 14 17.3 81.3 4.6
wheat Olmil 3.70 3.00 19 16.2 74.5 4.5
Cheonggaemil 3.71 2.33 39 18.3 91.7 5.0
Submean 3.59¢ 2.80% 22 17.1 80.4% 47
Durbori 300 2.23 26 16.4 60.6 36
Dongbori # 1 3.07 2.57 17 17.14 63.4 3.7
covered Gangbori 2.97 2.07 31 16.0 46.3 2.8
barley  Olbori 2.37 1.87 22 17.4 71.3 4.0
Milyang # 12 3.70 2.50 33 18.1 76.0 4.1
Submean 3.02% 2.25" 25 17.0¢ 63.5 3.7
Baegdong 2.90 1.83 37 17.6 34.5 1.9
Naked  Mokpo #55 2.03 1.73 15 16.9 53.8 34
barley Bongsa #6 2.43 1.47 40 149 50.1 33
Submean 2.45°¢ 1.68¢ 31 16.5% 46.1¢ 3.2
Hyangmaeg 3.03 2.33 24 18.1 455 2.5
two- . Goldenmelon 2.83 1.63 43 191 53.9 28
{)g‘;’ley - Sacheon # 4 2.50b 1.43 43 18.3 343 18
Submean 2.79 1.80°¢ 35 18.5% 44.6¢ 2.4
Total average 3.01 2.20 27 17.2 60.8 3.5
LSD(5%) between main plot. 0.067 3.386
” »  subplot. 0.258 3.317
LSD(5%) between §ubplot for 0.365 1691
same main plot.
LSD(5%) between subplot for
different main plot. 0.358 5.401
Notes : A: Soluble Protein: mgg. leaf dry weight
B : Reducing sugar: mgg. leaf dry weight
* Decreased rate : Control stress x100 (%) -+ Foods : stress,control

control
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