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1 (0 ~20 cm)

Table 1  The soil water-stable aggregate constitution in different silvicultural density

Content of soil water-stable aggregate constitution/%

Stand density

>5.0 50~2.0 2.0~1.0 1.0~0.5 0.5~0.25 =0.25 <0.25 Correlation coefficient Fractal dimension
/( tree/hmz) e . . . . . . . . =0. .

(A) 1125 7.53 10. 12 13.33 10. 96 8.63 50. 57 49. 43 0.995 2.785
( B) 1225 6.25 10. 03 16.12 13.35 8.17 53.92 46. 08 0.992 2.750
(C)1325 3.60 11.32 17.29 15.71 8.15 58. 82 41.18 0. 986 2.699
(D) 1625 6.17 9.93 13.25 13.17 7.32 49.94 50. 06 0.996 2.779
( E)2225 5.03 9.15 13.27 12.79 8.01 48.25 51.75 0.991 2.788
CK 4.13 8.57 15.32 10.76 8.10 46.88 53.12 0.991 2.793

2 (0~20 c¢m)

Table 2 The soil chemical characteristics in different silvicultural density

Stand density Organic malter Total N Total P Hydrolytic N Available P Available K
/( tree/hm?) /('g/kg) /( g/kg) /(g/kg) /((mg/kg) /((mg/kg) /( mg/kg)
(A) 1125 9.254 0. 953 0.533 41.761 9.007 72. 480
( B) 1225 18. 696 1. 179 0.591 48. 394 11.624 80. 463
(€) 1325 21. 260 1.208 0. 652 63.176 13.754 86. 498
(D) 1625 17.265 1.075 0. 481 61.586 12. 098 80. 463
(E)2225 12. 521 0. 898 0. 429 45. 148 8.462 69. 755

CK 6.124 0.537 0.465 31.156 6.125 52.148
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3 (0 ~20 cm)

Table 3 The status of soil pore components in different silvicultural density

Stand density Soil density capillary. porosity  Non-capillary. porosity Total. porosity Soil permeability
/( tree/hm?) /(glem?) 1% 1% 1% 1%
(A) 1125 1.215 54. 87 8.26 63.13 29.90
( B) 1225 1.135 62.32 9.22 71.54 41.97
(C)1325 0.980 61.36 14. 62 75.98 40. 38
( D) 1625 1. 090 58. 06 18.24 76. 30 36. 96
(E)2225 1.215 54.17 10. 37 61.54 29. 44
CK 1.270 33.14 8.56 41.70 10.49
4 (0 ~20 cm)

Table 4  The soil enzyme activity of different silvicultural density

Stand density Urease Converting enzyme Amylase Phosphatase Catalase Polyphenol oxidase
/( tree/hm?) /(mg/g) /( g/mL) /(g/mL) /(mg/g) /(mglg) /(mg/g)
(A) 1125 3.965 4.239 2.08 2.53 9.56 6. 86
(B) 1225 4.034 4.72 2.25 2.88 12.17 7.73
(€)1325 4.215 5.03 2.57 3.15 14.92 9.55
(D) 1625 3.953 4.25 2.09 2.53 10. 53 6. 62
(E) 2225 3.896 4.13 2.04 2.55 9.16 6. 87

CK 3.813 4.03 1.98 2.49 8.86 6.50
0.1 mol/L Na,$, 0, mg/g
mg/g .
5
Table 5 The relation model between fractal dimension and soil physical and chemical properties of different silvicultural density
(y) (y)
Ttem Model Correlation coefficient Item Model Correlation coefficient
y = 2.583D - 5.9928 0.8826 y = —3.6384D + 14.042 0.9556
Bulk density  y = 0.0017D% 47 0.8922 Urease y = 49.234p %47 0.950 9
y = 0.0018¢>338” 0.892 4 y = 48. 111720140 0.951 4
y = —131.66D + 378.31 0.808 6 y = —10.523D + 33.504 0.973 9
Organic matter y = 6E +12D %64 0.727 7 Converting enzyme  y = 2799. 8 ~634% 0.967 2
y = SE +12¢ %6650 0.729 6 y = 2647. 6¢ 3130 0.968 2
y = —4.8576D + 14.41 0.709 4 y = —5.9845D + 18.719 0.996 7
Total N y = 3E +06D 43¢ 0.638 6 Amylase y = 3323.5D 7724 0.995 3
y = 554.07¢ 226020 0.8253 y = 3098. 6 = 62820 0.995 4
y = —2.1144D + 6.3728 0.906 4 y = =7.3163D + 22.923 0.984 2
Total P y =24258D 71059 0.881 4 Phosphatase y = 3856D 7143 0.980 0
y = 22105¢ ~* 857 0.882 4 y = 3606. 8¢ %604 0.980 6
y = —62.768D + 183.77 0. 806 3 y = —63.718D + 187.09 0.989 7
Available Py = 3E +08D ~'6-%% 0.7529 Catalase y = 4E +07D 148 0.9770
y = 3E +08¢ 1% 0.754 6 y = 4E +07e >4 0.977 8
y = —241.97D + 742.85 0.718 0 y = —31.72D + 95.083 0.986 3
Available Ky = 875158D ~% % 0.671 4 Polyphenol oxidase y = 495272 ~1%-9% 0.9855
y = 819685¢ ~* 3760 0.673 3 Y =443716e 3 %8340 0.985 3
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Fractal Study on Soil Fertilize in Different Silvicultural Density

of Eucalyptus Plantation in South Fujian Mountain

. 1 1 2 s 2
LIN Wuxing HUANG Yongrong' ZHENG Yushang™ GU Ling
(1. Fujian Academy of Forestry Fuzhou Fujian 350012 China;

2. College of Forestry Fujian Agriculture and Forestry University Fuzhou 350002 China)

Abstract: The fractal theory was used to study the soil structure in different density include 1 125 1 225 1 325

1 625 and 2 225 tree/hm’ of Eucalyptus plantation in south Fujian mountain. The regression model between the

fractal dimension of soil water-stable aggregate constitution and the soil physicochemical properties was build. The

results were as follows. The soil fractal dimension showed significant regression relationships with physicochemical

properties specially showed negative correlation with the content of =0. 25 mm soil water-stable aggregate constitu—

tion. The fractal dimension of soil water-stable aggregate structure in density of 1 325 tree/hm” of Eucalyptus plan—

tation was the least which showed the best in structural stability and fertility status. Application of the fractal theory

on the forest soil fertility provides a new method for forest assessment.

Key words: Fucalyptus plantation; stand density; fractal dimension; soil aggregate constitution; soil physical and

chemical properties



