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Difference of Soil Water Characteristic Curves of Subtropical Soils
with NaCl Solutions Treatments and Models Optimization
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Abstract: Long-term irrigation of low quality water carrying large amounts of salt causes a significant
degradation risk of soil physicochemical properties. The determination of difference in the influence of
salinity on soil water characteristic curve of five subtropical soils, such as clay fluvo aquic soil, sandy
fluvo aquic soil, red soil, purple soil and paddy soil, were investigated and these soils treatments with
four different NaCl solutions (0 g/L, 5 g/L., 10 g/L and 15 g/L.) were prepared to obtain the soil water
characteristic curves of drying processes by the pressure membrances method. The optimal models that
described soil water characteristic curves of different salt concentration dealt soils were determined by
RETC software and mathematical statistics method. The results showed that the sodium salt can improve
the soil water holding capacity, and special significant effect for soil with high content clay. Available
water contents of clay fluvo aquic soil, sandy fluvo aquic soil and red soil treated with NaCl solutions
treatments were maximally reduced by 40.8% , 30.5% and 31.5% , respectively, and available water
contents of purple soil and paddy soil were maximally increased by 45. 7% and 28.9% , respectively.
The Brooks and Corey model was the optimal model to describe the soil water characteristic curves of soils
with less clay or treatments with salt solution of low concentration. The Dual — porosity — Mualem model
was the optimal model for high clay content of the soils treated with salt solution of high concentration.
The research results can serve as reference for the secondary salinization of soil, reclaimed water
irrigation, calculation of water and salt transport in southern subtropics.
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Tab.1 Physicochemical properties of tested soils

URL 4B/ %o A BT A4 Pk ACHAESR AC ACHe B

FHERM 0.05~  0.002 ~ 0~ PigiiA pH i g i/ i H/ T/ i/

2mm_ 0.05mm  0.002 mm (gkg™)  (skg™')  (gks™)  (gks™)  (gkg™h)
Kivkw o 35.75 43.53 20.73 KL 8.27 16. 1 7.28 0.33 1957.5 183.8
WEW 4 35.62 53.29 11.08 Mg+ 8. 41 10.1 5.95 0.24 2726.0 194.2
4T 4 38. 86 31.04 30.10  HEFRS + 5.30 11.9 11. 46 0.56 754.0 58.0
KFE+ 46. 12 36. 10 17.79 48 4 4.93 18.6 3.54 0.23 2166.0 93.0
E S 35.19 31.93 32.87  HEFALt 4.08 35.6 8. 12 0.55 1148.5 13.5
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Soil water characteristic curves with different concentrations of sodium salt solution
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Fig.2 Equivalent diameter distributions of soil pore under different treatments
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Tab.2 Statistical analysis of equivalent diameter distributions of soil pore
kL bR A biiE A HOLBE At scHerE St stk
&t Gy s &t gew  mER mEE BEAE
>0.009 ( KALKL) -0.507 " 0. 141 -0.527" 0.474" -0.540 " 0. 082 0.460 0.536 " -0.564" -0.589 "
0.000 2 ~0.009 (A % FLEL) 0. 002 0.493 " -0.011 -0.241 -0.078 0. 202 -0.667" -0.482" 0.343 0. 092
0 ~0.000 2(f/hfLER) 0.589™ -0.532% 0.621* -0.372 0.688* -0.246 -0.038 -0.263  0.401  0.618*
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Tab.3 Fitting parameters of optimal model of soil water characteristic curve under different treatments

. 0g/L 5¢/L 10 g/L 15 ¢/L
TR
[ 0, a n 0, 0, a n 0, 0, a n 0, 0, a n
Al 0 0.510 4532 5.195 0.190 0.459 0 2.004 0.224 0.471 0 2.002 0.256 0.461 0 1.733
Ykt 0  0.489 0.158 0.091 0.181 0.521 0.189 0.161 0.214 0.512 0.152 0.188 0.241 0.530 0.189 0.236
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Fig.3  Optimal model fitting effects of soil water characteristic curve under different treatments
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