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Table 1 Basic features of the sampling profiles
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I R AR HE 1, 9 1259, 764 15 25-30 JERE AT SR A AR R R T R

2, W L TR R T A et
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50 T 4 B REROR, M A AR KA T

HEH 6 637 25 34 AR Y, RIFEEK. HETAERI B HRAE
M (7K H) 3,5 7,8 1125, 1088, 601,589  #Hl1~2, 7, #545~50  FI0 3 DK HL, RS BT RGO,
25, 20 TR o8 NI 24
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Table 2 Soil properties, particle size distributions and its fractal dimensions of sampling profiles

WA LR ARBURE R &N CEC ARFEKE (mm) LR (g/kg) Fani

(cm)  (gem’)  (ghko)  (gkg) (cmolkg) 1-0.25 0.25-0.05 0.05-0.01 0.01-0.005 0.005-0.00L <0001 4%k
1 Ay 0-2 - 78.74 3.78 29.70 66.8 421 191.0 106.1 275.8 3183  2.8178
Bl 2~16 149 2635 2.64 20.36 60.9 74.8 147.6 147.6 221.3 347.8  2.8580
B2 16~60 150 9.99 1.72 2191 326 50.7 127.9 149.2 266.5 3731 28710
2 A 0~5 145  74.86 4.27 27.51 85.9 89.0 211.6 105.8 222.1 2856  2.8299
5~27 174 2592 2.41 19.40 64.5 375 188.0 167.1 292.4 250.6  2.8206
C 27~45 142 3581 241 23.73 72.0 43.7 231.6 168.4 273.7 2105  2.7906
3 0~35 135 2407 2.38 15.59 36.7 29.6 140.0 150.4 254.2 389.0  2.8446
Bre 35~50 173  11.08 151 14.45 28.8 127 1875 166.7 291.7 3126 28758
Bw, 50~80 173 1375 1.72 13.82 53.8 46.7 167.4 146.4 282.4 3033  2.8481
4 AB 0~32 143 3041 2.57 18.99 62.1 82.4 158.4 147.9 2535 2957 2.8387
C 32-3 181 9.28 1.62 20.49 318 61.1 168.8 147.7 316.4 2742  2.8331
5 A 0~17 138 2476 2.81 19.41 77.5 65.7 188.1 125.4 292.6 250.8  2.8208
B 17~44 163 1421 2.06 18.17 79.2 61.7 146.7 125.7 261.9 3248  2.8544
6 A 0~7 - 18.77 178 18.44 234.0 35.4 125.2 104.0 229.6 2714  2.7853
B 7~35 - 5.56 1.39 23.81 98.4 43.0 137.8 127.2 318.0 2756  2.7918
C 35-~123 - 7.53 1.40 27.73 53.1 32.8 191.3 1275 382.6 2126 2.7529
7 A 0~22 120 4057 3.40 49.05 85.2 34.7 220.0 154.0 253.0 2530  2.8178
B 22~55 139 1758 1.74 46.24 28.3 64.0 132.8 88.6 221.4 4649 28971
8 A 0-~23 131 2556 1.93 19.23 47.6 29.1 293.8 146.9 188.9 2938  2.8265
B 23~48 146 9.67 1.70 21.87 16.9 435 213.6 128.1 192.2 4058  2.8728
9 A 0~24 135 3875 2.32 27.29 411 443 170.2 117.0 2233 4042 28775
BC 24-68 158  15.98 1.25 30.75 39.0 40.7 181.9 139.1 310.3 2889  2.8396
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Table 3 Contents, stabilities and fractal dimensions of soil aggregates of sampling profiles

i FIH R Tz R (mm) TR F RS R (g/kg) LI 2
>5 5~3 3~2 2~1 1~05 0.5~0.25 >0.25 W& (%) 4
RENEE Y
1 Iy RN FEI Ao 778.0 64.3 36.4 198 30.9 8.2 9375 454 25677
802.8 68.0 38.0 256 31.6 16.1 982.1
B1 628.1 98.3 52.6 436 549 195 896.9 774 25603
703.6 110.8 529 37.2 44.4 233 972.2
B2 170.8 77.3 81.1 87.9 220.7 62.1 699.8 2819 2.6305
593.5 155.7 778 57.7 57.4 323 974.6
_—
2 B A 508.2 93.1 60.1 47.9 1014 303 840.9 1411 26071
775.1 80.4 42.1 30.5 32.3 18.6 979.1
B 340.0 107.3 79.7 96.7 162.1 40.9 826.8 1462 25212
777.0 83.0 37.8 23.4 275 19.6 968.3
c 654.2 M @ % y E 898.9 797 2.5784
795.3 74.8 30.5 253 318 18.1 976.7
3 7K H A 160.1 83.7 54.7 76.0 199.3 91.5 665.4 2042 26818
518.8 139.4 93.9 70.8 75.4 44.4 942.7
Bre 45.1 48.2 87.9 92.1 366.2 93.3 732.8 2487 25405
765.6 774 42.1 30.0 37.1 23.2 975.4
Bwmn 136.8 49.1 545 730 259.0 86.3 658.5 3103 2.6693
690.3 95.9 56.0 36.8 25 333 954.9
4 SES AB 364.5 1212 80.1 96.6 144.6 310 838.1 1349 25094
7243 80.9 52.2 39.5 45.9 26.1 968.8
C 29.2 92.7 96.4 95.8 304.0 96.2 714.4 25.46 25673
764.8 727 33.9 238 33.3 30.0 958.4
5 FK A 156.1 141.4 91.9 116.2 2315 65.4 802.5 1762 24869
740.0 87.6 51.7 35.6 37.9 1.2 974.1
B 35.0 79.4 94.6 70.3 240.1 1005 619.9 3552 26748
712.9 98.6 495 335 38.1 28.1 960.7
iy
6 o A 303.0 1765 155.4 68.5 109.1 30.3 842.8 1242 24801
375.2 2285 140.7 94.2 88.3 355 962.4
B 333 186.1 220.8 97.5 251.2 56 .8 841.2 13.96  2.3579
588.2 196.5 86.0 49.4 41.1 16 .5 977.8
c 12.0 319 63.9 74.3 319.6 124.9 626.6 3466 26563
528.0 188.7 101.0 57.9 52.6 30.8 959.0
L
7 Fith A 30.3 159.6 219.7 1525 240.7 465 849.3 13.68  2.3205
450.4 189.0 133.7 98.9 83.1 28.6 983.8
B 6.9 166.3 122.4 201.3 236.7 50.7 784.3 20.54 24434
701.3 1215 67.7 42.0 40.5 13.9 987.0
=1
8 T A 239.4 94.8 78.8 925 186.3 64.4 756.1 1962  2.5082
4255 132.7 101.8 99.1 124.0 575 940.6
B 6.7 88.7 176.3 96.2 238.8 86.2 692.9 2758 25825
335.0 230.7 145.6 1017 94.9 44 .3 956.7
RENE=S A
9 I AR HE A 556.8 166.3 876 447 57.6 15.2 928.2 520 23778
700.3 124.6 64.2 37.0 35.7 17.2 979.1
BC 4316 189.2 107.3 55.6 73.4 21.9 879.2 1047 24722
809.9 88.4 35.7 19.3 18.2 10.5 982.0 ' )

e R TR A GUK R R SR, B TR Rk &
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Fig.1 Clay content and fractal dimension of soil particles

in different karst ecosystems
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Fig. 2 Correlative analysis between soil particle contents

and its fractal dimension
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Table 4 Correlative analysis between soil properties and fractal dimension of soil water-stable aggregates

SIEAER >025 mm HEAK >2mmARE >5mmBERE BIHHIR R HHUR 4N CEC
I IE4ER 1 -0.642** -0.285 -0.069 0.618** -0.066 -0.054 -0.570%*

>0.25 mmA %k 1 0.867** 0.758** -0.996** 0.595** 0.465* 0.344
>2 mmAR Ik 1 0.931** -0.882%* 0.655** 0.482* 0.132
>5 mmi| 54k 1 -0.775%* 0.732%* 0.549%* 0.110
SRR 2 1 -0.593** -0.461* -0.297
AL 1 0.917** 0.289
4N 1 0.257

CEC 1

e R EEKT p<<0.01, *: BEKT p<0.05, n=22,
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Fig. 4 Correlative analysis between aggregate’s fractal dimension and soil bulk density, soil organic matter
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Characteristics of Fractal Dimension of Limestone Soil and Its Correlation with Soil Properties

ZHANG Zhi-wei*, FU Wa-li*, ZHU Zhang-xiong"? ~ZHANG Hong®, WEN Zhi-lin*, LI Qin’
(1 School of Geographic Sciences, Southwest University, Chongging 400715, China;
2 Chongging University of Science and Technology, Chongging 400700,China; 3 Nankai Middle School, Chongging 400700,China)

Abstract: This paper studied the distribution and feature of soil particles and water-stable aggregates, and the distribution of fractal dimension
of particles and water-stable aggregates under different karst ecosystems. Results showed that the fractal dimension of particles appeared high
significant positive correlation with the contents of clay and physical clay, but high significant negative correlation with sand content. The fractal
dimension of water-stable aggregates exhibited significant negative correlation with contents of >0.25mm water-stable aggregates, soil organic matter
and cation exchange capacity, but high significant positive correlation with the percentage of structural damage, soil bulk density and percentage of
bare rock in karst ecosystem. Soil bulk density increased after the breakage or farming of secondary forestland, at the same time, contents of clay, soil
organic matter and soil water-stable aggregates all exhibited decreasing trends. There existed significant quantitative correlation between soil fractal
dimension and soil properties. Fractal dimensions of particles and aggregates exhibited identical function in disclosing soil properties, soil quality and
soil degradation degree. So fractal dimension can be used as an effective method in evaluating soil quality and the degree of karst rock desertification.

Key words: Karst area, Soil structure, Fractal dimension, Soil property



