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Effects of Afforestation Trees on Soil Water-salt Distribution in Saline-alkali Soil of Ningxia
WANG Xu" 2, FAN Ligin"?, ZHANG Yonghong" 2, SHEN Jingli"?, XIAO Aiping®, ZHAO Ruijuan*

(1 Institute of Agricultural Resources and Environment, Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan
750002, China; 2 National Agricultural Environment Observation and Experiment Station in Yinchuan, Yinchuan 750002,
China; 3 Ningxia Animal Husbandry Workstation, Yinchuan 750002, China; 4 People’s Government Agricultural Service Center
of Lijun Town, Yongning, Ningxia 750103, China)

Abstract: The spatial distribution of water-salt is different in saline-alkali soils under different afforestation trees. The effects of
different afforestation trees on soil water-salt distribution and saline-alkali soil properties were studied through using field
investigation and indoor detection in Ningxia. The results show that: 1) In Salix psammophila plot, the further from the trunk, the
higher topsoil moisture is, and salt is accumulated in 20—60 cm soil layer away from the tree trunk. Soil moisture is significantly
lower in 60-100 cm layer in Tamarix chinensis plot than in other layers, soil moisture is the lowest in 40-80 cm layer in Salix
matsudana ‘9901’ plot, salt is accumulated below 60 cm layer in Tamarix chinensis and Salix matsudana ‘9901’ plots. 2) Topsoil
moisture is moderate variation under three afforestation trees and weak variation in other layers. Soil salinity are moderate
variation in Salix psammophila and Salix matsudana ‘9901’ plots, moderate variation in 0—40 cm layer in Tamarix chinensis plot,
and weak variation in layer below 40 cm. 3) Planting trees can reduce soil pH and bulk density, and the effects are more obvious
when the trees are closer to the trunk. Soil pH and bulk density of the three trees show weak variation and relatively uniform
spatial distribution. The results reveal the influence of different afforestation trees on soil water-salt distribution in saline-alkali
soil, which is of significance for the restoration of vegetation in saline-alkali land.

Key words: Soil salinity; Water-salt distribution; Saline-alkali soil; Afforestation trees
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Fig. 1 Spatial distributions of soil moisture under three afforestation trees
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Fig. 2 Spatial distributions of soil salinity under three afforestation trees
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Fig. 3 Spatial distributions of soil pH under three afforestation trees
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Fig. 4 Spatial distributions of soil bulk density under three afforestation trees
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Table 1 Descriptive statistics of soil salinization indexes in different layers

TR (cm) FRAEAE EN =2 9901 #p
Al A2 A3 A4 Al A2 A3 A4 Al A2 A3 A4
0~20 S PNE] 18.18 075 888 161 1641 0.69 876 150 1958  0.98 8.81 1.45
/M 1270 059 859 137 1320 048 855 130 1609  0.68 8.61 1.27
A 1658 0.67 876 148 1586 0.61 864 142 1763 082 8.72 1.39
bR 2% 2.25 0.07 011 012 175 0.08 0.08 0.08 1.89 0.09 0.07 0.07
53 ZE(%) 1359 1011 121 800 11.03 13.13 092 541 1072 1098  0.85 5.10
20 ~ 40 K ME 2445 1.10 878 1.64 2182  0.65 9.18 1.55 22.65 13 8.72 1.56
/ME 1880 055 854 150 17.88 048 881 142 1745 091 8.69 1.29
P 2238 079 867 157 1945 054  9.01 150 1936  1.04 8.71 1.47
bR 2.18 022 011 005 1.89 0.06 0.18 005 1.84 0.16 0.02 0.11
5 5 F (%) 973 2778 129 348  9.71 11.81 2.00 3.49 950 1497 017 7.67
40 ~ 60 SN[ 19.05 129 894 159 2149 072 9.04 159 2045 1.68 8.77 1.59
I/ME 1500 062 872 151 17.61 059 880 1.48 1631 1.36 8.57 1.47
FHIE 1652  0.82 885 154 1993  0.63 890 154 1779  1.67 8.68 1.52
brifiE 22 1.54 028 0.08 003 196 0.05 0.11 005 1.68 0.18 0.07 0.05
5 53 R E(%) 933 3382 091 191 9.80 854 1.19 3.19 944 1078  0.85 3.34
60 ~ 80 IS PNE] 2122 1.04 912 1.59 1593  0.72 899 158 16.75 1.54 9.39 1.59
f/MiA 1749  0.65 892 154 1269 0.62 8.67 152 14.40 1.21 8.96 1.55
A 1859 0.82 899 156 13.79 0.69 879 155 1563 1.38 9.07 1.57
bRz 1.74 0.16  0.08 0.02 1.26 0.05 0.12 0.03 099 0.15 0.18 0.02
5 53 ZE(%) 9.40 1990 087 120 9.16 696 136 194 636 10.87 1.98 1.04
80 ~ 100 IEPNEN 2499 094 935 159 2293 072 9.06 1.56 17.67 1.4 9.5 1.6
I/ME 2076  0.65 9.06 153 1758  0.59 8.62 1.52 1463 097 9.17 1.57
EHIME 2310 078 9.19 156 1976  0.63 877 1.54 16.14  1.12 9.36 1.58

bRt 1.64 0.11 0.12  0.02
A5 5 2 E(%) 7.10 1471 126 1.54

1.95 0.05 0.17 0.02 1.26 0.12 0.15 0.01
9.87 8.54 198 098 7.82 10.89 1.61 0.72

TE: Al A2, A3, A45PIFOR EHEAKHE (%), T3S (g/kg). HHE pH, HHEA T (g/om’),
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