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Fig. 1 Variation of soil nutrients in different sampling zones
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Table 1  Soil particle size distribution and fractal dimension of soil particle in different sampling zones

A AFKARE (mm) 3k & (gkg) IrIEYEEL
FbHL Bz BeANRShL ikyigi Eiyigi kL
(1~025) (0.25~0.1) (0.1 ~0.05) (0.05 ~0.02) (0.02 ~0.002) (<0.002)
1 339.2 528.4 83.9 52 20.9 22.4 2.105
2 173.5 631.9 135.3 9.5 26.3 235 2.138
3 169.7 579.5 186.0 13.7 24.8 26.3 2.149
4 159.4 5243 210.8 354 428 273 2.258
5 139.0 553.4 215.1 21.6 48.0 22.9 2.246
6 132.3 571.6 192.7 20.9 54.5 28.0 2.289
7 112.9 533.1 227.0 28.6 67.2 31.2 2.341
8 158.4 540.9 2043 25.8 41.8 28.8 2.251
9 200.6 608.6 112.0 19.2 33.6 26.0 2.200
10 164.1 491.1 205.6 32.8 76.6 29.8 2.370
11 124.0 4935 221.6 434 82.2 353 2.400
12 62.4 279.0 339.2 76.1 201.1 422 2.609
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Fig.2 Variation of fractal dimension of soil particle
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Table 2 Correlation between fractal dimension and contents of sand, silt, clay, nutrients

JiH [y 5 FHIC R HL 2 K
SA (g/kg) D =-0.0019SA +3.924 -0.966"" p<<0.001
SI (g/kg) D =0.002 SI +2.109 0.963"" P<<0.001
CL (g/kg) D=0.023CL+1.617 0.940"" P<C0.001
SOC (g/kg) D=0.103S0C +2.169 0.918"™" P<<0.001
TN (g/kg) D =0.760TN + 2.060 0.932"" P<<0.001
TP (g/kg) D=0.625TP + 1.906 0.826" P<0.01
AN (mg/kg) D=0.015AN +2.042 0.803" P<0.05
AP (mg/kg) D =0.033AP +2.082 0.772" p<<0.05
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Fractal Characteristics of Soil Particle of Desert-Oasis Ecotone

CHEN Xiao-hong', DUAN Zheng-hu', HE Hong-ze’
(1 Cold and Arid Regions Environmental and Engineering Research Institute , Chinese Academy of Sciences, Lanzhou 730000, China;

2 Resource and Environment College of Gansu Agriculture University, Lanzhou 730070, China )

Abstract: By field survey and lab analysis, soil particle distribution and the contents of organic carbon, total N, total P, available N and
available P were examined and fractal dimension of soil particle was calculated in desert-oasis ecotone in the middle reaches of Heihe River basin,
then the relationship between soil particle fractal dimension and soil physical-chemical properties were discussed by adopting statistic analytical
methods. The results showed that in this ecotone from desert to oasis, sand dominated particle composition, while silt and clay were little, soil texture
generally was coarse. The fractal dimension of soil particle ranged from 2.105 to 2.609. Fractal dimension and soil nutrients index showed similar
increasing trends, with an “ecological gap” close to oasis. By correlation analysis the content of sand exhibited a significant negative correlation with
fractal dimension, but the contents of silt, clay and soil nutrients showed significant positive correlation. The content of sand, silt and clay increased
1g/kg respectively, the relevant change of fractal dimension was -0.0019, 0.002 and 0.023, the influence extent on the change of fractal dimension
was clay >silt > sand, it was sensitive to clay. So soil particle fractal dimension could be used as an index to evaluate soil nutrients and the degree of
soil degradation in desert-oasis ecotone.

Key words:  Desert-oasis, Ecotone, Fractal dimension of soil particle



