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Fractal Features of Soil Clusters Under Some Precious Hardwood
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Abstract: Based on the fractal theory.elasticity analysis and marginal yield analysis,this paper studied the
fractal model of soil cluster structures under different precious hardwood stands in the central subtropical
region of China. It has been proposed that the modelY:aD(ilme;{V can be used for the analysis of the rela-
tions between fractal dimension of soil cluster structure and soil fertility, as well as the effects of soil clus-
ter fractal changes on the soil natures in the forest stands. The results showed that the more the contents
of the cluster >>0. 25 cm and the water-stable cluster, the less the fractal dimension of soil cluster and the
higher the soil fertility were. There existed close relationship between fractal dimension of soil cluster and
the contents of soil cluster or water-stable cluster composition in the hardwood stands. There also exited
remarkable quantity relationship between fractal dimension of soil clusters and soil fertility under different
hardwood stands. Castanopsis kawakamii stand has the greatest advantages in the soil structure stability .
soil and water conservation, soil self-fertilization capability in comparison among all the 7 hardwood
stands. Obviously the fractal model have provided a new means and a new scale for the description of soil
fertility, and at the some time it will lay a solid foundation for the forest soil management of the different
precious tree stands in the central subtropical region of China.

Key words: subtropical region; precious hardwood; fractal dimension. soil fertility; elasticity analysis;
marginal yield analysis
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Table 1 The composition of soil cluster under different precious hardwood stands

(GZD)

Cluster composition size (mm)
Percent of

Sit Forest 1 onstructio Fractal Correlation
S S C > S > . . .
¢ r ype >5 5~2 2~1 1~0.5 0.5~0.25 >0.25 ¢ ruetion dimension  coefficient
damage
10. 027 12.633 12. 944 12. 862 16. 749 65. 215 29.79 2. 744 0. 983
Da long Plantation of F. H 15. 080 25. 030 5.030 20.990 18. 340 84.470 : 2.562 0.968
3. 681 10. 151 8. 400 14.721 24.073 62.026 2961 2.779 0. 940
Plantation of C. L 5. 160 15. 240 5.770 19. 540 33. 150 78. 860 : 2.652 0. 904
8. 400 12.795 13. 946 20. 831 19. 496 75.468 11. 23 2.661 0.958
Plantation of O. 17.550 19. 490 7.180 22.940 17. 860 85. 020 : 2.554 0.963
7.778 11.976 13.399 19. 987 12. 844 65. 984 12. 01 2.728 0.974
7h Plantation of P. B 15.520 18.910 5. 040 20. 260 15. 260 74.990 : 2. 669 0. 980
ong-
. & 7.121 9.661 10. 186 16. 540 18. 685 62.193 2.767 0.963
shan rode . 21.07
Plantation of C. K. 22.660 13. 450 4. 650 17. 310 20. 735 78. 800 2. 651 0.964
27.980 19. 050 13. 820 12.160 10. 760 83.770 11. 39 2.560 0.998
Natural Natural forest of C. K.  39.430 26. 000 5.390 15.120 8. 600 94. 540 T 2. 316 0. 989
reserve of 36. 182 7. 380 6.563 6. 304 9.210 65. 639 12.85 2.766 0.965
C.K Plantation of P. B. 40.710 10. 780 2.590 5. 760 15. 480 75. 320 o0 2. 706 0.962
. ; =( — )>0.25 mm / >0. 25 mm x100%
2 @
Table 2 The chemical properties under different precious hardwood stands
NIZ) P]3) K]«l) 15) 16)
i} N ()10 P(Y)ID C/N
%" 8 S (pgeg D  (ugeg D (pgegH (m * mol * kg= D) (m + mol * kg=1) /
2 3.417 0.0971 0.0796 93. 66 3.57 70. 4 15. 4 154.73 20. 41
» 3.103 0.0942 0.0569 92. 86 3.08 72.1 56.8 137.19 19.11
v 2.349 0.0716 0. 0645 83.77 2.66 77.8 25.3 85. 61 32. 81
5 2.534 0.1051 0. 0488 108. 67 3.93 95.3 15.9 60. 32 13.98
6 2.713 0.1103 0.0414 121. 37 4. 40 104. 8 25.5 80. 55 14. 27
n 5. 357 0. 1985 0.0542 154. 50 6. 69 136. 6 45. 4 167.52 15. 95
8 1. 838 0.0843 0.0421 67.52 3.08 47.3 11.0 86. 49 12. 65

1) Forest type,2) Plantation of F. F{,3) Plantation of C. L,4) Plantation of O. I{,5) Plantation of P. B,6)Plantation of C. K. ,7)Natural forest of C. K. ,
8)Plantation of P. B. ,9)Organic matter,10)Total-N,11)Total-P,12)Hydrolysis-N,13) Available-P,14) Available-K,15) Total exchangeable salt,16) Total

hydrolysis acid
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Table 3 The hydro-physical properties under different precious hardwood stands

D 9)/ /
(g'cmﬂ)(%)lm (YO (v 1 (YO (U1 (Y10 (Y)ID (%)
2 1.132 40. 50 9.45 49.95 23.33 24.15 22.79 35.78 44.13 29.13
£ 1.158 37.63 10.43 48.05 27.71 22.60 22.23 32.78 41.76 26.13
R 1.170 45.53 7.37 52.90 16.19 18. 05 29. 80 38. 95 45. 27 32. 34
5 1. 380 42.52 4.04  46.56 9.50 11.05 25.73 30. 81 33.74 24. 20
6 1.162 39.70 9.81 49. 50 24.70 17.52 27.55 34.17 42.62 27.56
n 0. 800 36.81 10.99 47.80 29. 86 24.12 29. 60 46. 01 60.18 39. 36
& 1. 444 42. 86 4.53 47.39 10. 57 14.13 23. 05 29. 68 32.83 23.03

1) Forest type,2) Plantation of F. F,3) Plantation of C. L,4) Plantation of O. H{,5) Plantation of P. B,6)Planta-
tion of C. K. ,7)Natural forest of C. K. ,8)Plantation of P. B. ,9)Volume weight,10)Capillary porosity,11)Non-capillary
pore,12)Total porosity,13)Non-capillary/Capillary,14)Natural water content,15)Capillary water-holding,16)Most wa-
ter-holding . 17)Field water-holding.18)Soil permeability

4

Table 4 Model on relationship between soil fractal dimension and soil feature

(%)1) 5)
D 2) R
6) (2 6) 2]
©  Y=1.303908D} 5763 g 1163151 0.9680  11.8766  —11.6515  13.3175  —13.7111
N® Y =0. 07709079 D H07277 Dy 6 938991 0.8540  4.6053 —6.9584 0.1844  —0.2924
Pl Y =0. 007831805 75333 D % 05815 04670 6.7536 —5.0685 0.1378  —0.1085
NID Y=579.8758D% 117Dy + 986119 0.7506  2.9812 —4.9861  113.3064 —198.8781
P12 Y=31.40549.D% 393057 Dy 5 806957 0.8037  3.3931 —5.8070 1.8937  —8.7891
K'Y =11230. 77D 108903 Dy 9 106587 0.7431 —1.6850 —3.4066 —53.5792 —113.6745
DY =6. 960084 DI 2037 Dy 1216163 0.4394  12.8037  —12.1646 131.5739 —131.1867
19 Y =0. 08875196 D% $6156 D 156055 0.9352  22.8616  —16.6036  929.1140 —708.1426
C/N Y =300. 6278 Dy, 2 950359 D 1216616 0.2010  —2.9604 0.1217 —20.1217 0. 8678
16) Y =0. 3943197 Dy, 1+ 223661 D 579128 0.9644  —4.2237 5.5791  —1.8326 2. 5404
1D Y =108. 3271 D5 - 0300228 DF 917143 0.7864 —4.3602 2.9171  —60. 6414 45.9971
19 Y =0. 00170628603 %7 DF 1T 19%5  0.8185  24.6810  —17.1095  73.5302  —53.4929
19 Y=57. 36898Ds, - 1T Dg 015469 0.1349  —0.1178 —0.0456  —2.1209  —0.8624
20)/ Y'=0. 00086737033 271 D 2002216 0. 8282 29.0287  —20.0222  216.6838 —156.8432
20 Y =0. 0495415D} 03706 D 12:75002 0.9035  18.0371  —12.7500 124.9174  —092.6669
)Y =2337. 46Dy "Iy 07718 0.8142  —6.3335 1.9077  —60. 2347 19. 0403
) Y=470. 6433D5 " OSSP LI 09607  —0. 0273 —2.7055 —0.3567  —37.0761
20 Y =146. 8187D} 160951 Dy 589299 0.9553  4.1604 —5.6893  65.7887  —94.4141
2 Y =645. 5076DY 03177987 Py 3925750 0.9570  0.0318 —3.3238 0.3374  —37.0279
2 Y =1.494159E—06DF "72D7 12597 0. 9752 28.0607  —12.5009  168.2300  —78.0505

1 Item,2)Model, 3)Correlation coefficient, 4) Elasticity coefficient,5)marginal yield,6)Dry sieving,7)Wet sieving,
8) Organic matter,9) Total-N,10) Total-P.11)Hydrolysis-N, 12) Available-P,13) Available-K.14) Total exchangeable
salt,15) Total hydrolysis acid,16) Volume weight, 17)Capillary porosity, 18) Non-capillary pore,19) Total porosity,20)
Non-capillary/Capillary,21) Soil permeability, 22) Natural water content, 23) Capillary water-holding, 24) Most water-

holding, 25)Field water-holding,26)Percent of construction damage
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