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Simulation of Effects of Soil Properties and Plants on Soil Water-salt Movement

with Reclaimed Water Irrigation by ENVIRO-GRO Model
LU Si-dan, CHEN Wei-ping, WANG Mei-e

(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China)

Abstract: In order to promote safe irrigation with reclaimed water and prevent soil salinisation, the dynamic transport of salts in urban
soils of Beijing under irrigation of reclaimed water was simulated by ENVIRO-GRO model in this study. The accumulation trends and
profile distribution of soil salinity were predicted. Simultaneously, the effects of different soil properties and plants on soil water-salt
movement and salt accumulation were investigated. Results indicated that soil salinity in the profiles reached uniform equilibrium
conditions by repeated simulation, with different initial soil salinity. Under the conditions of loam and clay loam soil, salinity in the
profiles increased over time until reaching equilibrium conditions, while under the condition of sandy loam soil, salinity in the profiles
decreased over time until reaching equilibrium conditions. The saturated soil salinity (EC_) under equilibrium conditions followed an
order of sandy loam < loam < clay loam. Salt accumulations in Japan euonymus and Chinese pine were less than that in Blue grass. The
temporal and spatial distributions of soil salinity were also different in these three types of plants. In addition, the growth of the plants
was not influenced by soil salinity (except clay loam) , but mild soil salinization occurred under all conditions (except sandy loam).
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Table 1 ~ Growth stages, K,

evaporation, transpiration, irrigation, and irrigation times for Japan euonymus

A () H K3 K, 18 ZEKHE/em-h ! ZERER/cm-h ! WEE R/ mm TEBE L
1 I 0.7 0 0. 003 35 3
2 I 0.7 0 0. 005 40 3
3 I 0.7 0 0. 008 60 4
4 I 0.7 0 0.013 85 4
5 AR 0.7 0 0.016 90 4
6 AR 0.7 0 0.017 85 4
7 AR 0.7 0 0.014 25 3
8 AR 0.7 0 0.012 25 3
9 R 0.7 0 0.010 40 3
10 R 0.7 0 0. 007 30 3
11 J&i 0.7 0 0. 005 30 3
12 J&i 0.7 0 0. 004 30 3

F2 HMMMERKE K B, REEREBE, BlE. BRIH
Table 2 Growth stages, K, evaporation, transpiration, irrigation, and irrigation times for Chinese pine

B (H) AR K 8 & /em-h~' ZEPEE/em-h ! M/ mm TEME B
1 Ebiti 1 0 0. 005 50 1
2 Ebiti 1 0 0.007 60 1
3 wI 1 0 0.012 100 2
4 EIEL] 1 0 0.019 130 2
5 AR 1 0 0.023 150 2
6 R 1 0 0. 024 120 2
7 R 1 0 0. 020 70 1
8 R 1 0 0.017 70 1
9 AR 1 0 0.015 90 1
10 AR 1 0 0.010 70 1
11 J&i 1 0 0. 006 45 1
12 J&i 1 1 0 0. 005 45 1
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Table 3 Soil bulk density and hydrodynamic parameters for

sandy loam, loam, and clay loam

Y| [ = Bt it
A E /g em? 1.6 1.5 1.4

6./cm® «cm 3 0. 065 0.078 0. 095
6./cm? -cm 3 0.41 0.43 0.41
K /cm?-h~! 4.42 1.04 0.26
a/em ™! 0.075 0.036 0.019
n 1.89 1.56 1.31
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Fig. 1 Average soil salinity (EC,) and salt vertical distribution under equilibrium conditions in the 100 ¢m soil profile with different initial EC,
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Fig. 2 Average soil salinity (EC_) and salt vertical distribution under equilibrium conditions in the 100 ¢m soil profile with different soil textures
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Table 4 Annual leaching under equilibrium conditions with different initial EC, , soil textures and plants
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Fig. 3 Average soil salinity (EC_) and salt vertical distribution under equilibrium conditions in the 100 ¢m soil profile with different plants
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