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Spatial Variability of Soil Nutrients and Salt in Desert—Riverside Ecotone
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Abstract: There is a great area of saline meadow, length to hundreds of kilometers and width from hundreds to thousands of me—
ters, in the low step and the floodplain between the Kubugqi Desert and the riverbank of the Yellow River. The long and narrow e—
cotone is a last barrier cumber in prevent desert from invasion and sand moving to river, and accordingly it plays an important e—
cological value and function. However, recent years, the defending function of the belt meadow weakens with its width decreasing

enormously. In order to provide scientific basis for sustainable development, utilization and protection in this region, we analyzed

by using geostatistics the total nitrogen, available phosphorus, available potassium, total salt, pH and organic matter of the soil in
the original and remnant meadow for three layers, A, Band C. The results showed that the soil in the ecotone was infertile and

trended to more infertile with the depth deeper. The organic matter and the total N were badly off except for available K, and the

distribution of available P was asymmetry extremely. Compared to the other two layers, the stochastic function and the function
controlled by small scale in A layer were predominant, while the difference of the correlation scale and the spatial heterogeneity
was obvious, i.e. the process and the function were more homologous in the formation of the spatial heterogeneity of A layer, while

the scale and the pattern were more heterogeneous. The cause of that was the stochastic function produced by the wind—sand flow
in the ecotone and the feedback function formed subsequently, and the other one of the causes was that the routes of the soil ele—
ments in the geochemistry cycle and the biogeochemistry cycle were different.
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Table 1  Statistic of soil properties values in the transect
TiH THEEX FEA L P itz B HRE% /Ml LN Bz
OM A 37 6.11 4.43 72.50 1.93 21.69 19.76
TN A 37 0.35 0.27 77.14 0.03 1.29 1.26
B 37 0.29 0.23 79.31 0.04 1.27 1.23
C 37 0.28 0.19 67.86 0.05 0.79 0.74
AP A 24 13.14 11.06 84.17 2.52 28.48 35.96
B 19 7.80 8.95 114.74 0.80 28.90 28.10
C 13 3.81 2.41 63.25 0.80 8.44 7.64
AK A 37 379.74 272.14 71.66 22.68 979.94 957.26
B 37 230.54 179.90 78.03 46.41 686.57 640.16
C 37 167.20 124.50 74.46 48.15 537.28 489.13
TS A 37 4.22 3.81 90.28 0.83 16.00 15.17
B 37 2.76 2.48 89.86 0.67 11.16 10.49
C 37 2.63 2.66 101.14 0.49 10.23 9.74
pH A 37 9.43 0.47 4.98 8.48 10.28 1.80
B 37 9.22 0.46 4.99 8.55 10.28 1.73
C 37 8.96 0.41 4.58 8.40 9.85 1.45
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Figure 1 Distribution of soil elements in the transect
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Table 2 Contents of 8 ions in layer of some sections(cmol-kg™)

M FTZER B/km  COs™ HCOs CI' SO Ca™ Mg Na'+K'
0.5 0.12 087 084 005 022 055 LIl
5.0 190 360 7.05 1.00 0.0 0.19 13.26
8.0 109 167 153 014 005 0.12 426
12,5 <005 072 0.5 038 036 038 051
16.5 <005 128 087 010 0.0 031 1.84
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Table 3 Spatial variation of soil properties values in the transect

WH  hRFRRK HB R e {E(Co) FEM (CotO) MR R km ZEAAZ T L [Col(CotO)] YOERED)
OM A Spherical 0.132 0.388 0.72 0.389 0.017
TN A Linear 0.671 0.671 >5.50 1.000 0.154
B Spherical 0.153 0.534 0.92 0.287 0.045
C Exponential 0.147 0.568 2.58 0.259 0.809
AP A Spherical 0.704 1.409 16.68 0.500 0.184
B Spherical 0.518 3.346 10.93 0.151 0.774
C Spherical 0.301 1.006 11.94 0.299 0.434
AK A Linear 0.566 0.605 >5.50 0.936 0.021
B Exponential 0.361 1.583 39.39 0.200 0.771
C Exponential 0.001 0.502 1.92 0.008 0.903
TS A Linear 0.723 0.744 >5.50 0.972 0.003
B Linear 0.600 0.600 >5.50 1.000 0.010
C Exponential 0.661 1.323 62.97 0.500 0.104
pH A Exponential 0.0019 0.0038 34.26 0.499 0.239
B Exponential 0.0016 0.0034 26.07 0.499 0.245
C Exponential 0.0008 0.0023 5.25 0.330 0.707
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