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Effects of Soil Moisture Content on Leaf Water Potential
and Photosynthesis in Soybean Plants

Yong Hwan Ryu*, Suk Ha Lee*, Suk Dong Kim* and Makie Kokubun*

ABSTRACT : The soil moisture content and its relation to plants may be important in
determining the crop growth and yield. The present study was undertaken to evaluate the leaf
water potential and photosynthetic activity in soybean plants as affected by the timing of soil
water stress. The soybean variety, ‘Tachinagaha’, was grown in a pot. The 15 day-old seedlings
were subject to the three levels of soil moisture content(25, 40 and 55%) for 25 days. Then the
treated soybean plants were placed again at the level of 25% soil moisture content for 25 days,
and were compared with the control which was well-watered at 40% level for whole growth
period. Soybean plants grown under continuous drought showed higher apparent photosynthetic
rate(AP) than those under well-watering /drought in the first /second water treatment,
suggesting that AP was adjusted after previous acclimation to drought. Over a wide range of
photosynthetic photon flux densities(PPFD), drought or excessive water stress resulted in the
decrease in AP when compared with the control. AP and stomatal conductance were decreased
in soybean plants subject to water deficit stress, suggesting that AP and stomatal conductance
were more sensitive to drought than excessive water stress.
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Fig. 1. Apparent photosynthetic rate(AP) to
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(PPED) for soybean grown under dif-
ferent soil water conditions.
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ter conditions.
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Table 1. Leaf area(LA), leaf chlorophyl(LC), specific leaf area(SLA), and leaf area ratio
(LAR) for soybean grown under different soil water condition

LA(cm? /plant) LC(Spad value) SLA(cm? /g) LAR({(cm? /g)

Treatment
41DAS 63DAS 41DAS 63DAS 41DAS 63DAS 41DAS 63DAS

Control 1,199 1,273 46.9 45.9 204 161 125 7.92
Cont. /dry - 977 - 43.7 - 174 - 5.61
Wet 1,055 - 38.5 - 224 - 129 -
Wet /dry — 1,011 = 38.4 - 216 - 4.67
Dry 340 350 51.2 54.0 163 135 105 2.60

Note : DAS = Days After Sowing

Table 2. Total dry weight and percentage of leaf, root for soybean grown under different soil

water
Total dry weight(g /plant) Percentage of
Treatment Leaf Root
41DAS 63DAS 41DAS 63DAS 41DAS 63DAS
Control 11.8 28.0 50 28 19 12
Cont, /dry - 18.1 - 31 - 15
Wet 10.2 - 46 - 20 -
Wet /dry - 17.1 ~ 27 - 20
Dry 4.2 6.6 49 40 24 18

Note : DAS = Days After Sowing
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