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Table 1 The features of soil chemical property under different land use
s RGN Wk W A
S 28 Rt B mﬁ?a ﬁxﬁ/z@% lix;;c%ﬁﬂ é/ " ﬁf;mﬁ CEC
Land usage Sample (em) (mg/kg) (mg/kg) (mg/kg) (g/kg) (9/kg) (cmol/k ) pH i
gl Depth Available N Available P Available K Total N Organic matter g
10 4 0~20 35.55 1.84 109. 04 1.45 18.5 14.26 7.51
WA B Ten years 20~40 31.44 1.63 46.56 0.7 5.8 14.66 7.57
(Fr5%) 18 4 0~20 16.46 0.7 71.51 0.55 7 10.85 7.55
bush forest .
Eighteen years  20~40 18.07 1.2 55.73 0.45 9.6 11.65 7.65
land ( Caragana
korshinskii ) 32 4 0~20 40.55 1.04 157.99 1.5 17.5 15.63 7.59
Thirty two years  20~40 33.03 0.91 78.18 1.15 20 15.32 7.54
. 0~20 25.71 2.78 150. 38 1.85 25.9 16 7.5
20~40 33.32 1.64 61.57 1.05 12.6 14.11 7.54
, 0~20 32.07 3.92 281.82 0.75 9.9 7.03 7.6
A 20~40 23.98 1.31 169.54 0.75 9.6 7.63 7.64
Farmland , 0~20 29.7 3.97 146. 64 0.95 12.2 8.85 7.57
20~40 24.9 1.2 87.76 1 13.3 10.92 7.57
0~20 32.65 3.92 303.06 0.75 0 8.90 7.48
4
20~40 18.23 2.92 258.16 0.71 7.7 8.80 7.78
. 0~20 26.07 1.81 165.49 1.65 21.2 8.68 7.52
20~40 32.39 1.64 83.44 1.2 14.8 9.3 7.56
AR E b , 0~20 26.64 2.59 476.71 1.1 12.1 13.08 7.63
Natural meadow 20~50 20.33 2.4 385.27 0.85 11.5 13.1 7.76
, 0~20 21.44 1.36 91.62 0.8 16.5 16.6 7.57
20~40 24.67 1.23 43.24 0.55 6.2 15.24 7.6
2 4 0~20 22.25 5.55 228.73 0.7 9.2 5.5 7.6
Two years 20~40 20.91 1.49 134 0.55 8.4 6.73 7.71
R 8 4 0~20 24.65 4.13 217.92 0.7 8.1 5.77 7.65
Orchard Eight years 20~40 18.41 1.34 120. 88 0.55 6.1 7.97 7.72
15 4 0~20 25.74 1.93 215.74 0.75 8.9 11.07 7.6
Fifteen years 20~40 25.96 2.1 124.82 0.7 8.5 10.47 7.69
T B 0~20 27.02 1.41 157.39 0.85 11.7 11.57 7.52
Artificial meadow 20~40 18.29 0.81 57.22 0.55 8.5 10.3 7.59
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Fractal Dimension
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Fig-1 The relationship of the composition of soil particle

fractal dimension and clay content
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Table 2 Soil particle size distribution and its fractal dimension under different land use
N . HRL (g/kg)
- bl Se pay 9% S v .
AR W B4 Sand (g/kg) ki Silt (g/kg) Clay — ATR4EM MBREM HHEXW
Sl . ; .
it S 1 (em) - Fractal ~ Correlation Soil
Land usage ampre Depth I~ 0.25~  0.05~  0.02~ 0.0~ 0.005~ <0.002 dimension coefficient type
0.25 0.05 0.02 0.01 0.005 0.002 :
10 42 0~20 6.86 115.11  441.33  163.43 64.06 79.73 129.48 2.6488 0.939894 W41
Ten Cultivated
20~40 4.96 158.8 413.13  131.89 85.29 75.55 130.37 2.6512 0.946467 pessal soil
N years oessal soi
HEAR M
(F74%) 18 4= 0~20 2.77 131.67 465.53  124.75 66.32 38.92 170.04 2.676 0.938723 #H1
bush forest  Eighteen Cultivated
land(Caragana  years 2040 2.90 1244 45098 118.28 93.51  59.03  146.86  2.6632  0.94186 lgessal soil
korshinskii
orshinskil) o e 0~20 578 117.37 45416 1316 67.32  76.06 14771  2.668  0.942338 WAt
Thirty Cultivated
twoyears 20~40 2,17 97.1  473.73 145.01 54.23  64.95 162.81  2.6773  0.937123 Joessal soil
0~20 6.75 95.67 454.21  146.89 83.81 61.61 151.07 2.668 0.93687 Wt
1 Cultivated
20~40  5.19  131.86 433.55 124.57 84.51  78.71  141.61  2.6648  0.944193 Joessal soil
0~20 5.76 88.54 415.95 144.53 111.81 61.54 171.87 2.6926 0.936323 JREY 1
2 Weak dark
-~ 20~40  1.77  67.64  380.53 204.99 96.78  68.38  179.91  2.7013  0.929139 loessal soil
Farmland 0~20 3.84 67.61 446.62 161.3 89 67 164.63 2.6845 0.933381 JREEH 1
3 Weak dark
20~40  0.92  57.2  399.74 105.66 113.02 68.87  254.6  2.7601  0.935254 Joessal soil
0~20 11.36 122.31 422.02  141.08 84.34 39.94 178.95 2.6888 0.940213 4+
4 Cultivated
20~40  76.21 110.24 325.38 164.32  75.29  57.54  191.02  2.7121  0.951105 loessal soil
0~20 6.06 102.76  451.39  165.98 79.37 81.03 113.41 2.6307 0.93659 Wt
1 Cultivated
20~40  2.77  117.41 428.83 130.56  96.83  84.42  139.19  2.6655  0.940798 loessal soil
RIRF 0~20 9.39  80.76  371.73 144.39 121.94 98.86  172.93  2.7078  0.934077 WEBHT |
Natural 2 Weak dark
meadow 20~50  6.39  52.37  372.35  190.8  106.35 109.54 162.21  2.6996  0.925635 loessal soil
0~20 4.27 88.75 436.29  172.76 49.17 81.81 166.95 2.688 0.93659 Wt
3 Cultivated
20~40  3.73  107.22 443.55 144.89 42.42  82.26  175.92  2.6956  0.940319 loessial soil
24 0~20 9.01 101.4 498.11  128.61 83.31 34.22 145.35 2.649 0.934987 4+
Two Cultivated
years  20~40  5.54  106.87 465.17 146.79 84.56  27.79  163.28  2.6668  0.933488 loessal soil
_ 8 4 0~20 6.4 80.56 493.55  154.12 55.73 63.36 146.29 2.6593 0.934773 JREY |
Rzl )
) Eight Weak dark
Orchard 0 20~40  2.76  97.01 455.43 157.94 77.89  54.66  154.31  2.6677  0.936162 |oessal soil
15 4 0~20 5.16 87.34 443.38  184.74 89.33 65.37 124.66 2.6398 0.932899 JREY 1
Fifteen ) ) ) . Weak dark
years  20~40  2.26  89.8  468.94 153.09 52.83  70.85  162.22  2.6789  0.936483 loessal soil
e 0~20 9.01 114.01 488.33  148.67 64.4 58.33 117.24 2.6228 0.938829 4
?ﬁaﬂﬁd Ciiv%;tzd
Artificial meadow 20~40  2.81  111.97 439.54 177.7  90.13  45.88  131.97  2.6402  0.934612 Jpessal soil
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Table 3 The correlation analysis between fractal dimension of soil particle and soil chemical properties under different land use
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WA I}::FK/(/EE j& Rapidly Rapidly Rapidly Té fl‘] Oﬁmﬁ CEC H
Ttem X rac R available available available R ota rgame p
dimension . . nitrogen matter
nitrogen  phosphorus  potassium
*E%/%ﬁ . 1 —0.1023  —0.072 0.2497 —0.0767 —0.1218 —0.2068 0.2975
IS TR Correlation coefficient
Fractal dimension RER
. 0.6044 0.7158 0.2001 0.6982 0.537 0.291 0.1241
Probability
B *E%”%ﬁ . 1 0.0735 —0.0024 0.2371 0.3233 0.4652 —0.538
R Correlation coefficient
Rapidly available
nitrogen TE%:% 0.7102 0.9902 0.2244 0.0933 0.0126 0.0031
Probability
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% Correlation coefficient
Rapidly available
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Probability
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% Correlation coefficient
Rapidly available
potassium *E}%}: 0.7151 0.5255 0.4126 0.1204
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*H%?éﬂz ' 1 0.6991 0.5266  —0.4713
4R Correlation coefficient
Total nitrogen %
J e <0.0001 0.004 0.0144
Probability
LES o 1 0.6453  —0.3717
HHLFR Correlation coefficient
Organic matter x 0.0002  0.0482
Probability
BT 1 —0.423
Correlation coefficient
CEC
e 0.0249
Probability
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The fractal features of soil particle size distribution under different
land use in mountainous areas of south Ningxia

LIU Mengyun. CHANG Qing*rui* > YUE Qingling, WANG Rui
( College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi, 712100, China)

Abstract ; In Shanghuang experimental region of Guyuan, Ningxia, the fractal features of soil particle size
distribution of bush forest land, farmland. natural meadow : orchard and artificial meadow have been studied-
And the relationships between fractal dimension of soil particle distribution and selected soil properties have been
discussed- The results show that: D there is some relationship between soil sand content and its fractal dimen-
sion; contrary to the former, there is remarkable quantitative relationship between soil clay content and its frac-
tal dimension, that is to say that the more the contents of clay, the more fractal dimension and the higher degree
of evolution of soil: @ with the longer of bush forest land its clay content and fractal dimension becomes more:
while orchard is different at all; soil fractal dimension under different land use tends to natural meadow —farm-
land bush forest land~orchard artificial meadow ; © there exists remarkable quantitative relationship among
soil clay content, its fractal dimension and CEC that is to say that soil fractal dimension can be used as a com-
prehensively quantitative index to evaluate the evolution of soil properties; soil fractal dimension can mainly be
affected by soil sand content, soil clay content and CEC-

Keywords: Guyuan, Ningxia; the mode of land use; the components of soil particle; fractal dimension



