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THE FRACTIONAL CHARACTERISTIC OF SOIL PARTICLE
ABOUT DAM LAND IN SHUERLIANG SMALL RIVER VALLEY
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Abstract - Soil particle is one of the important physical properties of soil. In order to study the connotation of soil particle
fractal dimension and the description soil properties by using soil particle fractal dimension this study calculated the soil
particle fractal dimension of dam land in Shuerliang small river valley and analyzed the relation of fractal dimension and
composition of various soil particle and nutrient. Results showed that the fractal dimensions of particle size distribution
(PSD) of soils increased with the increase of soil clay content in dam land in Shuerliang and the fractal dimensions of
PSD in the front the middle and the end of the dam respectively were 2. 7278 2.7184 and 2. 685 which met the
Stokes’ rule. The overall difference of the various size particles content of particle constitution of dam land and the
change range were very small the changes in the vertical profile were very weak. There was significantly positive
correlation between the fractal dimensions of PSD and the content of soil organic matter in dam land. The fractal
dimensions of PSD were highly significantly positiverelated with the soil cation exchange capacity total potassium
slowly available potassium and readily available potassium. So it is positively significant to describe soil nature with the
fractional dimension of soil particle.
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Table 1  Statistical results of fractal dimension about soil particles in Dam Land
sampling soil soil particle omposition(mm) r
i 7 soil texture D
pomnt layer(em) 2~0.25  0.25~0.05 0.05~0.02 0.02~0.002  <0.002
0~20 0.57 22.92 48.13 14.81 13.57 691 0.924 "
sandy loam
20 ~40 0.20 23.28 41.96 18.52 16. 04 720 0.929
sandy clay loam
40 ~ 60 0.16 9.30 42.17 26. 04 22.33 777 0. 906"
clay loam
60 ~ 80 0.18 31. 66 42.14 12.39 13.63 . 687 0.934 ™
dam-head sandy loam
80 ~ 100 0. 05 29.47 42.04 14. 84 13. 60 . 691 0.934 ™
sandy loam
100 ~ 130 0.22 14. 00 34.80 29. 84 21.14 772 0.911
clay loam
130 ~ 160 0.15 3.52 23.77 43.79 28.77 827 0.859"
loamy clay
160 ~200 0. 06 24.60 51.87 12.35 11.12 . 657 0.920 "
sandy loam
0~20 0.32 22.39 43.52 22.51 11.26 2.674 0.921™
sandy loam
20 ~40 0.12 21.61 47.01 15.01 16. 25 2.718 0.923 ™
sandy clay loam
40 ~60 0.50 33.40 39.91 12. 47 13.72 . 688 0.938 "
sandy loam
60 ~ 80 0. 65 45.63 27.49 12.49 13.74 . 688 0.955 ™
sandy loam
. 80 ~ 100 0.72 44.51 33.61 9.96 11.20 . 653 0.946 ™
dam-mid sandy loam
100 ~ 130 0.13 38.55 32.54 15.01 13.77 2.693 0.948 ™"
sandy loam
130 ~ 160 0.15 21.12 26.53 30. 82 21.38 L7175 0.923*
clay loam
160 ~200 0.13 2.12 8.88 54.59 34.28 . 2.858 0. 809
silty clay loam
0~20 0. 47 33.56 44. 81 12.45 8.71 . 621 0.932*
sandy loam
20 ~40 0.25 33.81 44.79 9.95 11.20 . 653 0.929 "
sandy loam
40 ~ 60 0.17 31.39 42.25 14.99 11.20 . 662 0.934 ™
sandy loam
60 ~ 80 0.36 33.55 39.90 12. 47 13.72 . 688 0.937*
sandy loam
. 80 ~ 100 0.94 30.42 38. 69 13.73 16.22 2.716 0.939 "
dam-tail sandy clay loam
100 ~ 130 0.09 36.23 42.45 7.50 13.73 2.679 0.927 "
sandy loam
130 ~ 160 0.41 14. 49 51.31 15.02 18.77 2.740 0.912"
sandy clay loam
160 ~200 0. 04 16.75 49. 48 17. 49 16. 24 .721 0.916"
sandy clay loam
RN T 0.05 0.01 B
Note:* and s##*mean significant at the 5% and 1% level respectively.
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Table 2 The relevance analysis between soil nutriention and particles fractal dimension of dam land

. . organic total total total slowly available available available exchange
sarnPllng soil 'layer D matter nitrogen  phosphorus potassium  potassium  nitrogen  phosphorus potassium capacity
point - Cem) (k) (k) Ao G (melke) (nglk) (/) (mg/ke)  Cemol( +) k)
0~20 2.691 3.54 0.34 0.54 18.73 631.76 33.35 1.25 71. 65 6. 44
20 ~40 2.720 1.25 0.22 0.52 20. 48 576. 96 24. 45 1.25 54.09 7.18
40 ~ 60 2.777 4.22 0.38 0.48 20. 04 692. 62 16. 39 4.19 72.06 10. 15
60 ~ 80 2.687 2.30 0.29 0.51 18. 67 670.97 23.81 3.33 64.61 6. 84
dam-head 80 ~ 100 2.691 0.91 0.26 0.50 19. 01 966. 73 63. 85 3.59 65. 64 7.92
100 ~ 130 2.772 1.84 0.16 0.56 21.06 627. 05 14.93 4.59 131.35 14. 60
130 ~ 160 2.827 2.77 0.23 0.58 21.43 902. 28 24.04 2.25 125.90 12. 84
160 ~200 2.657 0. 80 0.24 0.51 18.95 430.98 12. 61 3.97 64. 68 4.99
0~20 2.674 4.48 0.28 0.62 20.77 639. 64 62.33 1. 66 117.83 7.27
20 ~40 2.718 1.84 0.22 0.53 22. 86 568.03 14.27 1.85 62.57 7.27
40 ~ 60 2.688 2.42 0.26 0. 68 18.99 481. 54 17.23 3.23 69. 54 6.51
60 ~ 80 2.688 1.82 0.17 0.52 18.59 523.53 56. 26 5.40 80.93 7. 64
dam-mid 80 ~ 100 2.653 1.03 0.22 0.55 19.22 468. 80 19.43 4.79 77.40 6.13
100 ~ 130 2.693 1.85 0.08 0.56 20. 15 514.87 60. 87 3.43 88.28 8.02
130 ~ 160 2.775 2.09 0.30 0.50 20. 11 746. 68 40.79 4.44 122.02 11.79
160 ~200 2.858 4.22 0.29 0.63 20. 24 845. 07 57.18 3.48 190. 76 18. 67
0~20 2.621 2.87 0.28 0.57 17.25 554.82 90. 15 1.84 75.90 5.02
20 ~40 2.653 2.43 0.17 0.52 18. 11 448.92 17.93 1. 84 46. 82 5.02
40 ~ 60 2.662 1.38 0.14 0.50 18.55 561.03 17. 19 1.25 50. 66 5.02
60 ~ 80 2.688 1.85 0.13 0. 47 18.83 579. 15 29.95 1.85 54.13 6. 14
dam-tail 80 ~ 100 2.716 3.70 0.24 0.54 17. 60 616.51 66. 70 3.42 68.71 7.26
100 ~ 130 2.679 2.87 0.08 0.53 18. 68 641.02 25.49 1.65 68. 96 7.26
130 ~ 160 2.740 2.89 0.13 0. 49 18.91 657.73 10. 00 2.84 106. 39 10. 62
160 ~200 2.721 0. 80 0.27 0.52 18.53 623. 40 21.76 9.14 84.33 9.12
0.3410" 0.2362 0. 1459 0.5535™ 0.6571"  0.1187 0.1806  0.7489 " 0.9269 **

correlation coefficient(r)

1n =24 1y =0.306 ry =0.505.
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