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Distribution Characteristics of Soil Moisture of Sand-fixing Vegetation in Desert-oasis
Ecotone in the Middle Reaches of the Heihe River

CHEN Hong-xiang, HU Guang-lu” ,ZHAQO Chen-yu,ZHANG Hong-wei, WANG De-jin

(School of Environmental and Municipal Engineering , Lanzhou Jiaotong University , Lanzhou,Gansu 730070 ,China)

Abstract: Soil moisture is the main limiting element for vegetation growth and development in arid area.
Understanding the time-space distribution of soil moisture is important to the construction of vegetation.
Before and after the rainy season in 2015, we examined the soil moisture distribution characters of the 0—
120 cm profile of Nitraria sphaerocarpa . Calligonum mongolicum and Haloxylon ammodendron shrubs
that were three typical plants for sand fixation in desert-oasis ecotone of Linze County, Gansu Province.
The results showed that 1) before and after the rainy season,the general trends of the soil water content of
three shrubs were on the rise with the increase of soil depth. The soil water contents of three shrubs all low
in the surface and high in deep soil. Soil moisture was influenced by rainy season at water active layer. 2)
Before the rainy season, the rule of the soil moisture content of three shrubs in different horizontal dis-
tances (0,1,2,and 5 m) was in the order of N. sphaerocarpaC. mongolicum™>H. ammodendron shrubs.
After the rainy season,the soil moisture content of three shrub species in different horizontal distances had
no obvious regularity. 3) Before the rainy season, the spatial pattern of soil moisture of N. sphaerocarpa
and C. mongolicum was soil moisture in the margin of the shrub”>inside the shrub, while the spatial pattern
of H. ammodendron was inside the shrub>>margin of the shrub.

Key words: desert-oasis ecotone; sand-fixing vegetation; soil moisture; temporal and spatial distribution
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Fig. 1 Schematic diagram of soil sampling design
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Table 1 Descriptive statistics of soil water content at different plants

T4 B BETDI RPH RO WEE g oww 2)
WZERG WKl (Nitraria sphaerocarpa) 0 3.75 0.11 25.10 5.59 2.55 6.56 1.49
1 6.10 0.37 24,23 7.31 1.23 0.10 1.20

2 3.56 0. 32 22,72 5.28 2.14 3.58 1.48

5 3.77 0. 34 16. 37 4.17 1.70 1.77 .11

A5 (Calligonum mongolicum) 0 2.52 0.35 26.01 4.96 4.13 16. 39 1.97

1 3.55 0.36 23. 69 5.61 2.63 6.08 1.58

2 2.47 0.36 22,28 3.91 3.48 13.02 1.59

5 2.32 0.23 14.65 3.15 2. 60 6.09 1.36

## (Haloxylon ammodendron) 0 1. 09 0.23 1. 86 0.39 —0.28 —0.63 0. 36

1 0.93 0. 30 1.70 0.33 0. 20 —0.32 0.35

2 1.13 0. 30 5.08 0.74 3.09 13.62 0. 65

5 1.00 0.35 1.77 0.36 0.41 —0.78 0. 37

WS R (Nitraria sphaerocarpa) 0 1. 44 0.29 3.91 0. 74 0.71 1.72 0.51
1 1.67 0.27 8.53 1.61 3.17 10. 64 0.96

2 1.78 0.41 11.38 1.98 3.72 14.66 .11

5 1.87 0.32 9.10 1.67 2.93 9.76 0. 90

Y55 (Calligonum mongolicum) 0 1. 20 0.21 2.23 0.50 0. 20 —0.37 0.41

1 1.57 0.31 5.49 1.25 2.30 4.68 0.79

2 1.22 0. 34 3.13 0.54 0. 82 1.53 0. 44

5 1.42 0.46 5.63 0.83 2.85 11.63 0.58

B # (Haloxylon ammodendron) 0 1. 65 0. 39 9.21 1.75 3.86 14.77 1.06

1 1.49 0. 29 7.93 1.38 3.44 13.29 0.93

2 1.37 0. 44 2.98 0.57 0.49 0. 20 0.41

5 1.56 0.35 8.23 1.43 3.42 12.49 0.92
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Fig. 2 Soil moisture of Nitraria sphaerocarpa before and after the rainy season
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Fig. 3 Soil moisture of Calligonum mongolicum before and after the rainy season
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Fig. 4  Soil moisture of Haloxylon ammodendron shrub before and after the rainy season
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Fig. 5 Comparisons of soil moisture among different distances of the same vegetation before and after the rainy season
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Fig. 6 Comparison of soil moisture among the same distance of different vegetation before and after the rainy season
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