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Fig. 2 The soil water repellency (Mean=SD) at depth of 0~3 cm and 3~6 cm in different positions of the fixation sand dunes
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1 0~3cm 3~6cm
Table 1 Soil particle size composition at depth of 0 ~3 cm and 3~6 cm in different positions both
of the mobile sand dune and different fixation-duration sand dunes
/%
0~3 cm 3~6 cm
0.05 0.1~ 0.15 0. 25 05~ 0.1~ 0.15~ 0.25
<20. 05 <20. 05
~0.1 0.15 ~0.25 ~0.5 .1 0.15 0. 25 ~0.5
1956 17.94 18. 14 21. 36 34. 69 7.87 9.13 11. 64 20.08 48.19 10. 96
21.16 21.18 20. 55 27.22 8. 89 10. 05 12. 36 17.98 46. 25 13. 36
17.19 19. 21 21.96 37.05 4.59 7.37 10.72 18.93 50. 54 12. 44
15.98 16. 89 22.02 37.11 8.0 6.02 8. 83 19.5 53. 69 11. 96
1964 19.5 21.69 24.97 31.27 2.57 5.66 9.92 19. 58 51.75 13.09
30.1 27.63 20. 28 16. 98 5.01 11.91 17.5 20. 74 38.09 11.76
17.92 19.57 23.75 35. 86 2.9 3. 84 7.97 19. 93 56.42 11. 84
20. 24 21.31 21.72 28. 35 8. 38 4. 45 8.53 16.01 54. 39 16. 62
1981 17.35 21.1 27.7 31.49 2.36 4.03 9.58 21.63 52. 46 12.3
19. 87 20. 88 25.89 30.76 2.6 6.52 13.73 23.59 44,28 11. 88
12.95 16. 94 24. 85 39.77 5.49 — — — — —
10. 08 15.28 23.46 42.39 8.79 2.07 6. 26 18. 43 58. 96 14. 31
1987 11.52 17.49 28.5 37.63 4. 86 2.15 7.82 19. 95 54.56 15.52
11. 44 18.4 32.61 35.43 2.12 1. 25 12.53 26.11 46.43 10. 68
6.9 13. 38 26.59 47.12 6.01 1.31 6. 66 19. 49 57.52 15.02
8. 14 16.0 29.75 41. 42 4.69 2.74 10. 28 26.62 51.02 9.34
0.23 0. 84 9.0 63. 86 26.07 0.2 1.71 15.13 67.63 15.43
0.42 2.6 11.91 46. 37 38.72 0. 38 1.99 7.6 42.99 45.12
0.11 0.33 7.78 69.03 22.75 0.09 0.95 12.72 72.16 14. 08
0. 38 1. 27 12. 33 69.02 17.01 0. 27 1.61 17.02 69.09 12.01
2
Table 2 The relationship between soil water repellency and soil particle size
/% R? r
<20. 05 y=0.561x—20.699 R?=0.6697 0.818 0. 000
0.05~0.1 y=0.396x—9. 2154 R?=0.8300 0.911 0. 000
0.1~0.15 y=0.2348x+8. 8374 R?=0.4573 0.676 0. 000
0.15~0. 25 y=—0.65432x+79. 042 R?=0. 6891 —0. 830 0. 000
0.25~0.5 y=—0.3642x+30. 057 R?=0.4622 —0. 680 0. 000
[55] s s
[26,30] s . s
[56] 3 s ,
s o
0~3 cm 3~6 cm
(P>0.05); 0~3
cm 3~6 cm

(P<<0. 05),
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Characteristics of Soil Water Repellency in Stabilized
Sand Dunes in the Tengger Desert

YANG Hao-tian, LIU Li-chao, GAO Yan-hong, LI Xiao-jun, JIA Rong-liang, HUANG Lei

Shapotou Desert Experiment and Research Station, Cold and Arid Regions Environmental and Engineering Research

Institute , Chinese Academy of Sciences, Lanzhou 730000 , China)

Abstract: Soil water repellency (SWR) is one of the important physical properties of soils, which has signifi-
cant effects on soil hydrological process and geomorphological process. In this study, the Capillary Rise
Method was used to measure the SWR in the afforestation area in the Shapotou region, southeast of the
Tengger Desert, China. Variations of soil water repellency in different micro landforms, different soil
depths and different particle sizes were analyzed. Results indicate that the soil SWR is markedly changed by
vegetation restoration, and it increases with the dune stabilization duration. In the same vegetation area ,
the SWR in inter-dune depression and windward slope is greater than that in crest and leeward slope, but no
significant difference is found. The SWR of 0~3 cm topsoil is significantly greater than that in the soil layer
of 3~6 cm. The soil SWR decreases with the increase of grain size, and the differences of SWR between dif-
ferent sieved soil fractions are found to be significant. There are significantly positive correlations between
the SWR and the content of soil grain size at 0~0. 05 mm , 0. 05~0, 01 mm and 0. 01~0. 15 mm, and a sig-
nificantly negative correlation between the SWR and the content of soil grain size exceeding 0. 15 mm. The
increase of SWR at afforestation areas may depend on atmospheric dust on the stabilized dune surface and the
formation of biological soil crusts, especially the formation of algal crust and lichen crust. Enhanced SWR
will affect the effective water use of plants in the sand dunes.

Keywords: soil water repellency; soil contact angle; capillary rise method; vegetation restoration; the

Tengger Desert



