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Effect of Water Treatments on Soil Water Dynamics in Soybean Field of Molli-
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Abstract ; Black soil had strong water capacity. The impact of different water entry amount ( precipitation + irrigation ) including
excessive water(11) ,suitable water(12) , drought (13 ) and rainfed ( R) treatments on the migration of soil water in soil profile
was conducted based on controlled water treatment located in Hailun Agricultural Ecology Station of Chinese Academy of Sci-
ences. The soil profile impacted by different water entry amount was as deep as 130 cm. For I1 treatment,the water infiltrated
depth was 110 ¢cm and the accumulated water entry was as high as 514 mm during soybean growing season. Compared with oth-
er treatments,soil water storage in 0-90 cm soil layer reduced 38 mm in I3, suggesting soil water stored in 0-90 cm soil layer
could be utilized by soybean under drought stress. The similar temporal variation of soil water storage in 0-150 c¢m soil layer
was observed in R and 11,12 and 13, respectively. Therefore , the variation of soil water in soil profile was affected by the fre-

quency and amount of water entry ,water cycle depth increased when soil was in drought status. It also suggested that black soil

has strong soil water regulation capacity,which was very important for the occurrence of seasonal drought.
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Table 1 The soil hydro-physical properties in Hailun station
TEWE AHE FH i) 5 7K TN K AL B iR e
Soil depth Bulk density Field capacity Saturated capacity Total porosity Infiltration Wilting
/em /geem 3 /% /% /% rate/m+d ~! coefficient/ %

0~29 1.08 38.64 56.39 53.65 0.08 12.72

29 ~60 1.24 30.58 46.74 49.18 0.06 11.82

60 ~83 1.29 28.58 43.31 49.21 0.06 11.15

83 ~100 1.32 28.17 40.60 48.33 0.16 11.71
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Fig.1 The distribution of water entry during experimental period
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Fig.2 The effect of controlled water treatments on soil water content in soil profile
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Fig.3 The effect of controlled water treatments on standard difference and variance coefficiency
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Table 2 Soil water variation at different soil depths
b3 TR P2 5 R AL = lpy
Treatment Depth/cm Standard deviation/%  Variation coefficient/ % Layer division
11 0 ~150 0.46 ~1.81 1.34 ~6.64 FXFaEZ Relative stable layer
2 0 ~40 3.00 ~3.46 10.96 ~15.08 WG K2 Second active layer
40 ~ 150 0.61 ~3.46 1.70 ~10.96 X FaE )2 Relative stable layer
3 0 ~50 2.98 ~4.24 13.53 ~17.41 WG RJZ Second active layer
50 ~ 150 0.69 ~2.98 1.95 ~13.53 X FaE )= Relative stable layer
R 0~20 3.39 ~4.41 11.18 ~16.93 WG K2 Second active layer
20 ~150 0.58 ~3.39 1.58 ~11.18 HiXFFa 2 )2 Relative stable layer
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Fig.4 The temporal variation of soil water storage

in 0-150 cm soil profile
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Fig.5 Temporal variation of soil water storage in different soil layers
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