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0.016 6% 35.940% ~
48.679%
3
£ 1 TREAARS (%)
Table I Volume percentages of soil particles under different management patterns
0.000 47 35.940 18.760 54 26.039 6 15.997 69 3.2655 0.000 3
0.002 9 48.679 23.428 54 20.519 48 6.279 72 1.092 76 0.000 12
0.016 6 42.890 15.530 45 20.062 03 15.657 57 3.906 9 1.936
2.2 2.596 Aa
D(q) PSD 2
1 q (2% <
D(q) “s” < PSD
q<0  D(g) >
> PSD
q<0  D(q)
q>0 D(g)
2
Dy Dy D,
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0>D1>Ds 30T anns —o— FIRE AT
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F 2 AEAEEAXPSD ZENHSH D,
Table 2 Multifractal parameters of PSDs under different
management patterns D,
D, PSD Dy/D,
Dy 0.841 0.838 0.850
D, 0.700 0.705 0.708
(0.842)
D\/D, 0.832 0.841 0.833
1o PSD D,
D, 0.655 0.661 0.660
a 1.123 1.131 1.154 o0 Aa
Aa 2.405 2476 2.596 1 2
Af 0.295 0.077 0.293 ay  Aa Af
2.3 (-0.788)
3 Dy
Posadas >
* 3 TIEBAEMS PSD ZEELSHSEIRXMES
Table 3 Correlation coefficients of soil particle composition and PSD multifractal parameters
DU D| D]/D() Dz ao Ao Af
DO 1 0.614 -0.617 0.125 0.881 0.814 0.688 —0.095 —0.647 0.645
D, 1 0.242 0.860 0.915 0.958 —-0.151 0.727 0.204 -0.207
Dy/D, 1 0.704 -0.170 —0.045 —0.996 0.842 0.999" ~0.999"
D, 1 0.580 0.677 —0.635 0.976" 0.676 —0.678
[ 1 0.992 0.261 0.388 -0.209 0.206
Aa 1 0.139 0.500 —0.085 0.082
Af 1 ~0.788 0999 0.998"
1 0.821 -0.822
* %k
1 —0.989
1
*x P<0.01 * P<0.05
2.4 x4 ERAXMEESHSHELTERMBAIZIT
Table 4  Effects of management patterns on multifractal parameters
and soil particle composition
Dy Aa Af (P< -
0.05) Aa Dy 0.841 a 0.838 a 0.850 b 10.434"
< <
D, 0.700 a 0.705 a 0.708 a 0.281
Ao DO
D\/D, 0.832a 0.841 a 0.833 a 0.319
D, 0.655a 0.661 a 0.660 a 0.057
ao 1.123 a 1.131a 1.154 a 4.698
Aa 2.405a 2476 a 2.596 b 2.823"
Af 0.295a 0.077b 0.293 a 4.498"
Af (%) 0.00047a 0.0029b 0.0166b  20.559"
0 PSD (%) 35.940a  48.697b 42.890b  12.123"
(2.603%) (%) 64.063a  513b  57.093a 12.142°
PSD 4 *
D1 DI/D() Dz 0o P<0.05
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Study on Particle Size Distribution Characteristics of Farmland Soil
in Semi-arid Region Based on Multi-fractal

(1 College of Desert Control Science and Engineering, Inner Mongolia Agricultural University, Hohhot

WANG Yan', MENG Zhongju'", Siqingbilige’, DING Yanlong', WANG Zeyu',
WAN Fang', WU Xiaolong'

2 Ordos Forestry Bureau, Ordos, Inner Mongolia

010018, China;
017000, China)

Abstract: 0-10 cm topsoils of the typical stubble field of hulless oat (SH), the ploughing and raking field (PR) and the

ploughing field without raking (P) in the agro-pastoral transition zone of the north foot of Yinshan Mountain were taken as the

targets, the characteristics and differences in soil particle size distributions (PSDs) under the three management patterns were

analyzed by adopting the multifractal theory. The results showed that clay content is extremely low under all kinds of

management patterns, P and SH patterns are dominated by silts and fine sands, while PR dominated by silts and very fine sands.

The general dimension spectrum D(g) is the inverse S-shape decreasing function, and Dy>D,>D,; the multifractal spectrum f{q) is

a unimodal curve like left hook-shape, with Aavalues ranged in 2.405-2.596, indicating a high degree of homogeneity, therefore

multifractality could be used to describe the characteristics of PSD. D, and D,, the multifractal parameters, are significantly

positively correlated with clay content, Do,D; is significantly positively correlated with silt content and negatively correlated with

fine sand content, while Af’is on the contrary. Management pattern has significant effects on PSD and Dy, Aa and Af (P<0.05), but

has insignificant effect on D, D,/Dy D, and ay. According to these results, it is suggest that the stubble should be left in farmland

or be used to cover the farmland, and appropriate plough style should be chosen according to the local prevailing wind direction.

Key words: Farmland; Multi-fractal; Soil particle size distribution; Management pattern; Semiarid area
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