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Fractal characteristics of soil particle of Pinus tabuaeformis
Carr. plantationforestland inLoess P ateau

ZHANG She-g® L1U Yurrpeng® L IU Jiarrjun® \WAN G Guo-dong®

(a. College of Sciences;b. Collegeof Forestry, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abdgract : Inorder to learn entirely about ecological environment of plantationforest [fractal theory has
been used to study soil structure of Pinus tabul aef ormis Carr. plantation in Loess Platean by usng soil
particle-size distribution at different depth. Results show that under efectsof roots and humus,the soil ag-
gregating ability has been enhanced ,the fractal dimension of il particle at different soil depth is nearly
less than the same soil texture of the other place ,which indicates that the fractal dimension of soil particle
can reflect the distribution degree of woil particle in forestland ,therefore it is taken as assessng index for
forest ecological property.
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Table 1 Information of test plots
/ /m /( - hm 2 /m /cm
Types of stands Age Elevation Densty stocking Canopy closure Average height Average diameter
a2 1 100 2380 0.6 9.0 5.7
32 1 050 3600 0.7 7.5 4.3
24 1120 6 400 0.9 6.0 3.0
22 1 150 5 000 0.5 4.5 2.6
17 1 160 3700 0.4 4.0 2.5
12 1 130 2222 0.2 3.5 2.2
CK - 1 140 -
/ /(°) /m /cm /(t- hm-?2)
Types of stands Age Sope aspect dope degree Bush height Grass height Field productivity
42 SE15 20 1.6 20 4.987
32 SE20 25 1.4 20 3.652
24 SE15 20 1.5 20 3.764
22 SE15 20 1.5 25 4.165
17 SE20 25 1.4 30 4.218
12 SE20 25 1.5 40 5.324
CK - SE15 20 1.3 40
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Table 2 Mass content of different particle-sze s0il in Pinus tabul aef ormis forest o/ kg
/cm / mm Particle-sze distribution

Typesof stands  Soil depth <0.002 0.002 0.02 0.02_0.05 0.05_0.25 0.25 1 12
10 272.7 278.7 104.7 183.4 124.6 35.9
20 251.7 277.7 225.5 132.7 94.7 17.7
30 254.3 300.2 241.2 106.1 92.2 6.3
50 196.8 209.8 187.6 232.6 150.1 23.1
70 246.0 308.1 241.1 98.4 92.3 14.3
90 254.3 299.5 164.9 193.1 81.2 7.2
10 269.6 279.1 98.7 195.8 131.3 25.5
20 254.2 263.6 225.4 153.5 95.6 7.7
30 271.9 275.4 245.5 114.8 84.8 7.6
50 201.4 203.1 191.2 242.2 138.5 23.6
70 249.2 299.5 216.7 138.2 88.9 7.5
90 247.9 306.4 153.5 192.9 90.6 8.7
10 263.5 281.4 88.5 221.2 107.2 38.2
20 259.8 256.9 218.5 149.5 101.9 13.4
30 272.5 272.2 242.3 116.3 91.3 5.5
50 203.6 199.3 194.9 247.8 134.6 19.8
70 243.7 301.5 229.3 128.5 86.2 10.8
90 234.3 317.5 151.9 206.2 82.9 7.4
10 254.3 281.8 87.6 221.9 113.3 41.1
20 258.5 253.9 206.8 157.5 110.9 12.4
30 275.6 265.7 203.6 152.9 91.8 10.4
50 214.7 190.7 158.1 287.6 137.8 11.1
70 243.1 293.8 187.8 176.9 78.9 19.5
90 238.5 305.7 153.4 186.3 110.5 5.6
10 259.6 245.1 113.8 225.1 110.5 45.9
20 258.9 258.8 176.5 178.2 109.4 18.2
30 273.6 258.7 191.2 183.1 76.9 16.5
50 216.5 181.9 136.3 311.8 141.1 12.4
70 243.1 292.1 142.3 216.7 80.2 25.6
90 237.6 293.8 151.5 212.7 94.1 10.4
10 245.9 221.7 133.9 221.5 129.4 47.4
20 258.6 255.5 99.3 246.6 113.4 26.9
30 273.8 240.1 108.1 284.5 86.4 7.1
50 220.5 173.8 103.3 335.2 130.9 36.3
70 243.4 270.6 134.6 216.8 104.4 30.2
90 235.8 252.6 159.6 238.7 96.7 16.6
10 273.6 278.5 114.0 176.3 135.2 32.4
20 265.4 281.4 111.2 173.8 124.6 43.6
30 260.3 266.1 126.5 184.8 113.4 48.9
cK 50 265.5 269.7 123.9 183.4 116.3 41.2
70 284.2 294.3 125.7 176.2 104.1 15.5
90 257.1 302.4 121.5 199.3 98.5 21.2

3.2 (CK) , 10,

- lg(di/ dmax) - lg (Wil Wy) 20,30,50,70,90 cm

1 1 ,10,20, y=0.2201x- 0.114 6 R =0.9015;
30,50,70,90 cm y=0.210 7x- 0.134 7 R =0.905 4;
2.7794,2.7704,2.7775,2.727 6,2. 765 O, y=0.211 3x- 0.123 5 R =0.9346;
2.760 9, y=0.216 7x- 0.113 4 R =0.919 8;



154

y=0.183 3x- 0.154 8
y=0.2215x- 0.164 3
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Fig.1 Relationship between - Ig(Wi/ W) and - Ig(di/ dwx) for 6 kinds of different
depth soil of Pinus tabul aef ormis carr.
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