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Ecophysiological Studies on the Matter Production of
Soybean to the Environmental Stress

1. Changes in Transpiration, Water Requirement and Dry Matter
Production under the Conditions of Soil Water Content

Chung-Yeol Lee', Sung-Man Kim, Yong-Chul Kim, In-Soo Choi and Hyean-Cheal Park

Department of Agronomy, Miryang National University, Miryang 627-702, Korea

Abstract

Three soybean cultivars, Hwangkeum, Tanyeob and Enrei were planted in the same pot under glasshouse
conditions to investigate the influence of the different soil water content such as pF 1.4(wet), 2.1(control) and 3.6(dry)
on the transpiration rate, dry matter production and water requirement. The transpiration rate remained the high
constant rates under the wet soil condition and the control than the dry condition, and showed a linear correlation
between transpiration rate and solar radiation under the all condition of soil water. The transpiration rate highly
increased in the morning, but dramatically decreased in the other time in a day. The dry matter production was
higher under the conditions of wet soil and the control than that under the dry condition. Also, the dry matter
production Tanyeob was higher than other cultivars under all soil water content. The water requirement was higher

for Enrei and lower Tanyeob than the control.
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Fig. 1. Changes in solar radiation during the period of

treatment.
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Fig. 2. Changes in transpiration rates at the different water quantity of soil.

—(O— Wet soil water, —&— Control, —{3— Dry soil water
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Fig. 3. Relationship between the solar radiation and the transpiration rate at the different water quantity of soil.
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Fig. 4. The diural changes of transpiration rates at the different water quantity of soil.
—(O— Wet soil water, —&— Control, —{1— Dry soil water
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Table 1. Changes in transpiration rate(gH,O/dm’/h) at the different time under soil content

Cultivar Treatment Light (A.M6~P.M8) Dark (P.M8~ A M6) Total
Enrei Wet 1.866(100) 0.062(100) 1.928(100)
control 1.557(100) 0.047(100) 1.604(100)
day 0.287(100) 0.016(100) 0.303(100)
Hwangkeum Wet 1.932(104) 0.058( 94) 1.990(103)
control 1.301( 84) 0.041( 87) 1.342( 84)
day 0.230( 80) 0.014( 88) 0.244( 81)
Tanyeob Wet 2.274(122) 0.060( 97) 2.334(121)
control 1.427( 92) 0.035( 74) 1.462( 91)
day 0.172( 75) 0.018(113) 0.190( 63)
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Table 2. Characters of soybean plant at the different of soil water

Cultivar Treatment CCR Leaf area NAR Tran?;;zatlon reqril:f;ent
lant/d. ’/plant dm’/d
(g/p an / aY) (cm /P an ) (mg/ m / aY) (gHzO/dm2/day) (gHZO/g)

Enrei Wet 1.00 3329 30.11 16.71 555
control 0.94 3258 28.7 1445 503
day 041 2803 14.6 440 301
Hwangkeum Wet 1.16 3112 374 19.29 515
control 0.99 2903 341 14.28 417
day 0.33 2515 15.0 3.9 262
Tanyeob Wet 1.60 3809 419 18.66 444
control 1.45 3469 417 14.64 350
day 0.36 2612 13.6 344 351
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