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Effects of Water Stress on Nitrate Reductase Activity
and Abscisic Acid Content in Soybean Plants
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ABSTRACT : To investigate effects of water stress on leaf water potential, nitrate reductase ac-
tivity and abscisic acid content, Paldalkong, Saealkong and Danyeobkong were subjected to water
stress by polyethyene glycol(PEG, MW=16,000) in the water culture and withholding irrigation in
soil culture.

Leaf water potential and nitrate reductase activity decreased with increaseing of PEG concen-
tration in the water culture, These were higher at 3rd and 5th leaf stage than at 1st leaf stage.
Leaf water potential showed no significant differance among the varieties, but nitrate redutase ac-
tivity was higher in Paldalkong than in Saealkong and Danyeobkong.

Leaf water potential and nitrate reductase activity decreased approximately 2.2 times{—1.67
MPa /—0.75MPa) and 47%(3.1mole nitrite /g.DW /hour /5.9mole nitrite /g.DW /hour) to con-
trol, respectively, after 3 days from water stress treatment in the soil culture.

According to increasing PEG concentration, abscisic acid content increased in the water culture
and was higher at 5th leaf stage than at 1st and 3rd leaf stage. Paldalkong showed the highest
abscisic acid content,

Abscisic acid content increased approximately 1.7 times(9.9nmole /g.DW /5.7nmole /g. DW)
‘compared to the control after 3 days from water stress treatment in the soil culture.
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Table 1. Leaf water potential in soybean
plants, which were grown in different
water potential of the culture solu-
tions at three growth stages for three
cultivars .

Hours after water stress

Division
2 Hour 4 Hour 6 Hour Mean
Control -0.55 -059 =-0.62 —0.59
—0.5MPa =0.08 —-130 —-171 —1.36
—1.0MPa —1.18 —-15 -—-2.08 —1.61
—1.5MPa —1.27 —176 -2.60 —1.88
LSD(0.05) - - - 0.125
Paldalkong —0.90 —-125 -—-1.66 —1.32
Saealkong -1.03 -131 -1.77 =135
Danyeobkong —1.04 —136 -—-1.83 —1.41
LSD(0.05) - - - 0.355
1st leaf stage —113 —152 -226 —1.64
3rd leaf stage —0.99 -—1.36 —1.83 —1.40
5th leaf stage —0.93 —-1.03 -—-111 -—1.04
LSD(0.05) - - - 0.338
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Table 2. Changes in water potential of soybean plants subjected to water stress by withholding ir-

rigation at each growth stage for three cultivars

(MPa)

Varieti Growth 3 days after water stress 5 days after water stress
arieties
stage Control(A) Stress(B) B/A Control(A) Stress(B) B/A
Paldal Early stage —0.542 —1.267 2.34 —0.700 —1.427 2.04
kong Middle stage —0.653 -1.336 2.05 —0.756 —1.545 2.04
Flower stage —0.772 —1.545 2.00 —0.845 —2.045 2.42
Podding : —0.844 —-1.936 2.19 -1.012 —2.145 2.12
LSD(0.05) NS 0.397 ~ NS 0.435 -
Saeal Early stage —0.456 —1.245 2.73 ~0.640 —1.545 2.41
kong Middle stage —0.647 —1.426 2.20 —0.723 —1.826 2.53
Flower stage —0.812 —1.645 2.03 —0.900 —1.936 2.15
Podding —0.913 —1.825 2.00 —1.000 —2.126 2.13
LSD(0.05) 0.297 0.372 - 0.321 0.427 -
Danyeob Early stage —0.656 —1.630 2.48 —0.754 —1.823 2.42
kong Middle stage —0.856 —1.820 2.13 —0.864 —2.023 2.31
: Flower stage —0.860 2.034 2.37 —0.930 —2.345 2.52
Podding —1.023 —2.305 2.25 —1.100 —3.025 2.75
LSD(0.05) 0.371 0.419

- NS 0.512 -
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Table 3. Nitrate reductase activity in soybean
plants, which were grown in different
water potential of the culture
solutions at three growth stages for
three cultivars

(zamole nitrite /g.DW /hour)

Hours after water stress

Division

2 Hour 4 Hour 6 Hour Mean
Control 5.16 5.74 6.62 5.84°
—0.5MPa 4.49 4.06 3.77 4.10
—1.0MPa 2.93 2.30 1.41 2.21
—1.5Mpa 2.10 1.41 0.86 1.46
L.SD(0.05) - - - 0.185
Paldalkogn 4.40 3.97 3.64 3.99
Saealkong 3.67 3.37 3.07 3.35
Danyeobkong 3.00 2.83 2.77 2.87
LSD(0.05) - - - 0.536
1st leaf stage 3.37 3.07 2.81 3.07

3rd leaf stage 3.67 3.37 3.19 3.39
5th leaf stage 4.03 3.73 3.49 3.74
LSD(0.05) - - - 0.162
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Table 4. Changes in nitrate reductass activity of soybean plants subjected to water stress by with-

holding irrigation at each growth stage for three cultivars

(gmole nitrite /g. DW /hour)

Varieties Growth 3 days agter water stress 5 days after water stress
stage Control(A)  Stress(B) B/A Control(A) Stress(B) B/A
Paldal Early stage 8.45 4,30 0.51 5.58 2.61 0.47
kong Middle stage 7.32 3.95 0.54 5.77 2.89 0.50
Flower stage 6.00 3.00 0.50 3.85 2.32 0.60
Podding 5.00 2.50 0.50 3.66 1.74 0.48
LSD(0.05) 2.12 1.26 - 1.95 NS -
Saeal Early stage 6.50 4.00 0.62 5.10 2.80 0.55
kong Middle stage 6.00 3.20 - 0.53 4.04 2.51 0.62
Flower stage 4.40 2.50 0.57 3.14 1.93 0.61
Podding : 4,20 2.00 0.48 2.70 1.55 0.57
LSD(0.05) 1.97 1.78 - 2.13 NS -
Danyeob Early stage 8.32 3.43 0.41 5.77 2.70 0.48
kong Middle stage 6.43 3.12 0.49 4.52 2.70 0.60
Flower stage 4.24 2.87 0.68 3.47 2.61 0.75
Podding : 4.00 2.65 (.66 4.04 2.32 0.57
- 1.95 NS -

LSD(0.05) 2.35 NS
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Table 5. Abscisic acid content in soybean
plants, which were grown in different
water potential of the culture solu-
tions at three growth stages for three
cultivars (nmole /g.DW)

Hours after water stress

Division 2 Hour 4 Hour 6 Hour Mean
Control 5.02 5.28 5.73 5.34
—0.5MPa 5.79 6.26 6.90 6.32
—1.0MPa 6.41 7.06 7.75 7.07
—1.5Mpa 7.48 8.34 9.36 8.39
LSD(0.05) 0.185
Paldalkogn 6.90 7.50 8.14 7.51
Saealkong 5.70 6.20 6.76 6.20

Danyeobkong 5.93 6.57 7.40 6.60
LSD(0.05) - = - 0.402

1st leaf stage 6.03 6.60 7.12 6.58
3rd leaf stage 6.07 6.63 7.44 6.67
5th leaf stage 6.43 7.03 7.74 7.07
LSD(0.05) - - - 0.326
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Table 6. Changes in abscisic acid content of soybean plants subjected to water stress by withhold-

ing irrigation at each growth stage for three cultivars

(nmole nitrite /g, DW)

Varieties Growth 3 days agter water stress 5 days after water stress
stage Control(A) Stress(B) B/A Control(A) Stress(B) B/A
Paldal Early stage 4.50 8.50 1.89 4.20 9.20 2.19
kong Middle stage 5.20 9.26 1.78 5.80 10.00 1.72
Flower stage 6.70 9.75 1.46 6.80 10.54 1.55
Podding 7.10 10.45 1.47 7.30 12.36 1.69
LSD(0.05) 1.27 1.95 - 2.23 2.57 -
Saeal Early stage 4.00 8.24 2.06 3.80 9.30 2.45
kong Middle stage 5.10 9.00 1.76 5.20 10.24 1.97
Flower stage 6.00 9.23 1.54 6.30 11.36 1.80
Podding : 6.50 10.35 1.59 6.80 13.27 1.95
LSD(0.05) i 1.97 1.64 - 2.39 2.45 -
Danyeob Early stage 4.50 9.30 2.07 4.60 10.23 2.22
kong Middle stage 5.30 10.52 1.98 5.20 13.23 2.54
Flower stage 6.50 11.32 1.74 5.50 15.23 2.77
Podding : 7.00 13.20 1.89 6.50 17.23 2.65
LSD(0.05) 1.72 1.27 - 1.55 3.21 -
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