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Study on spatial variability of soil water content in gravel-mulched fields with different planting years
ZHAO Wen-ju', LI Na', LI Zong-li*?, XU Yu'
1. School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou, Gansu 730050,
China; 2. General Institute for Water Resources and Hydropower Planning and Design, Ministry of Water Resources,
Beijing, 100120

Abstract Geostatistical and classical statistics were used to characterize spatial variability of soil water content (SWC)
in gravel-mulched fields with different planting years. Results indicated that SWC with sand covered was higher than
that with bare land (CK), and the SWC ranked as New Gravel-Mulched > Middle Gravel-Mulched (MGM) > Old Gravel-
Mulched (OGM) > CK. Coefficient variation of the gravel-mulched fields were less than 10%, indicating a weak variability.
The best models for fitting the semi-variograms were exponential, spherical, and Gaussian models depending on the soil
layer and field. Spatial autocorrelation of SWC was strong in the new gravel-mulched field, moderate in the middle gravel-
mulched field, and weak in the bare land and old gravel-mulched field where random variation dominated. The SWC
distribution obtained by Surfer8.0 showed that isoline of the layer  was the densest followed by the layer ~and , with
the layer  being the most sparse, which agrees with the results of C,and C,/(C,  C). This provided a theoretical basis
for ecological agriculture production in gravel-mulched fields.
Key words gravel-mulched field; soil moisture; spatial variability; coefficient variation; semi-variogram model; isoline
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Table1 Percentages of various sand particle size by mass
%
>20 mm 20-5mm 5-2mm 2-0.5mm 0.5-0.075 mm <0.075 mm
(NGM) 11.6 29.4 22.5 9.5 0.8
(MGM) 6.7 30.6 20.6 16.7 45
(OGM) 9.1 24.6 19.6 225 8.3
2
Table 2 Percentages of various soil particle size by mass
%
>1.00 mm 0.05-1.00 mm 0.01-0.05 mm 0.001-0.01 mm <0.001 mm
(NGM) 0.00 26.28 46.11 22.76 4.85
(MGM) 0.00 26.20 41.33 26.89 5.58
(OGM) 0.00 22.83 42.14 29.55 5.48
(CK) 0.54 19.20 57.13 13.07 10.06
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Fig. 1 Sampling points for soil water content
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Table 3 Statistics of soil water content
% % %
0-10 64 0.80 1.40 1.038 0.171 16.5 0.308 -0.859
€K 10-20 64 2.30 3.50 2.978 0.255 8.6 -0.320 -0.253
20-30 64 4.40 5.60 4.980 0.361 7.2 0.191 -1.193
30-50 64 6.60 7.90 7.200 0.330 46 0.137 -0.751
0-10 64 10.70 12.40 11.522 0.351 3.0 0.053 -0.257
10-20 64 11.40 12.50 11.914 0.247 2.1 0.203 -0.283
20-30 64 11.40 13.50 12.259 0.430 35 0.216 -0.012
30-50 64 12.10 13.50 12.652 0.287 2.3 0.623 1.148
0-10 64 7.00 8.80 7.761 0.433 5.6 0.201 -0.519
10-20 64 8.00 10.20 9.320 0.508 5.4 -0.304 -0.269
20-30 64 8.70 11.50 9.738 0.589 6.0 0.373 -0.007
30-50 64 9.80 12.30 10.836 0.595 5.5 0.224 -0.803
0-10 64 8.20 9.40 8.795 0.309 35 0.035 -0.454
10-20 64 9.50 10.70 10.047 0.288 2.9 -0.102 -0.445
20-30 64 8.40 10.40 9.395 0.500 53 -0.053 -0.941
30-50 64 8.00 10.00 9.036 0.469 5.2 -0.121 -0.254
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Table 4 Semi-variogram parameters for soil water content
cm (Co) (Cs+C) a C,/(Cy*+C) R’
0-10 0.028 0.028 6.9 0.987 0.327
- 10-20 0.066 0.066 8.1 0.997 0.784
20-30 0.092 0.148 141 0.622 0.758
30-50 0.083 0.131 14.3 0.634 0.808
0-10 0.023 0.146 17.0 0.155 0.934
10-20 0.015 0.064 134 0.227 0.667
20-30 0.020 0.278 25.9 0.072 0.987
30-50 0.035 0.164 47.4 0.213 0.957
0-10 0.087 0.225 13.2 0.389 0.869
10-20 0.130 0.494 32.8 0.263 0.995
20-30 0.189 0.379 21.6 0.499 0.912
30-50 0.161 0.382 19.0 0.471 0.671
0-10 0.084 0.093 13.9 0.903 0.306
10-20 0.087 0.094 111 0.926 0.432
20-30 0.236 0.293 14.2 0.805 0.820
30-50 0.186 0.223 13.7 0.834 0.507
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Fig. 2 Calculated and fitted semi-variogram function for soil water content of different layers in new gravel-mulched fields
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Fig. 3 Isoline distribution of soil water contents of different layers in new gravel-mulched fields
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