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~ 6 a
N N 3.24
cm, 5300 / hm’ 30 m
x20 m 3 10 m x10 m
o S5a
. 1.2 m 20 m x20 m
3 S5mx5m o
1 . ( Clematis hexap—
etala) 10 m x 10 m 3
1.1 2mx2m o
600 m’ 5 a
103°06° ~103°13°E 26°13” ~26° 3.2m 1,65 mx1.
17N 55 m; 300 m*
1042 ~3 269 m; : 20 m >20 m :
510 Smx5m ;
10 m x10 m 3 2mx2m
88% ; 1 600 m « ,
P > ’
5 (0 ~20 cm)
20°C 40.9C -6.2C;
o 2 mm
693 mm 3 638
mm 5 0, )
1
15 ' ° Tab.1 The standard plot in different land use types
N N N N E /m /°
N o ( Arachis hy— 103°8-3.3"  26°14733.8" 1489.23 26.3  NE
pogaea) . ( Zea mays) . ( Punica granatum) 103°84.5" 26°1433.7" 1467.90  32.3  NE
( Leucaena leucocephala) 103°8-3.9"  26°14734.2" 1468.15  35.0  NE
( Eucalyptus robusta) *' ; 103°8°6.7" 26°14°34.9" 1428.80  26.7  NE
( Dodonaea viscose) ( Sophora davi— 103°876.5" 26°14°36.2" 1418.60  24.2  NE
dii) ; ( Heteropogon contortus) .
( Eulaliopsts binata) ( Themeda japonic) 1.2.2
rthraxon lancifolius) ampylot—
( Arthraxon lancifolius) ( Campy
ropis polyantha) - MS2000 :
1.2 - :
1.2.1 ; _
N N : NaOH -
o 3 o
30° o 1.2.3
N N N 5 Tyler *
( 1 -
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JEREIRNINEY |
M(r<d d, _ 2.2
D=3 -l (M0 1)]/lg’dm]° Hd 2 0.002~0.05 mm
d,  d,., (d, >d,, i=12 36.05% ~44. 26%
...);gmﬂx ;M(r<3i) 40.50% ;0.5 ~1.0mm
d, i M, 0.38% ~0.71% 0.53%
lg[M(r<di)] 1g[di ] 0. 002 ~
° M, . 0. 05 mm o
K D=3-KD . .
] ( <0.002 mm) (0. 002
1.2.4 ~0.05 mm) SN
SPSS19. 0 Excel 0.05~0.1mm 0.1~0.25 mm
2010 + °
(ANOVA)  LSD
<0.002 mm.0.002 ~0.05 mm
0.994.0. 841; 0.05 ~0.1 mm,
2 0.1~0.25 mm
-0.953. -0.899;
2.1 0.25~0.5 mm.0.5 ~1.0 mm
5 o <
2. 0.002 mm+0.002 ~0.05 mm
47 ~2.59(  2). : > > 70.05~0.1 mm.0.1~0.25 mm
. s \ (3.
N (p <0.01) 2.3
. . 4 5 N
(p<0.01) o > > > °

2

Tab.2 The distribution of soil particle size and fractal dimension under different land use types

/%

<0.002 mm 0.002~0.05 mm 0.05~0.1mm 0.1~0.25mm 0.25~0.5mm  0.5~1.0 mm

6.69 £1.82b 40.68 £6.15ab 12.51 £2.08a 20.22 +2.79a 19.29 £4.74a 0.61 £0.17ab  2.55 +0.05b 0.972 +0.01**
4.18 £0.15a 37.44+1.25a 16.11+0.91b 26.88 +2.39b 15.00+3.8%a 0.38 £0.16a 2.47+0.00a 0.970 +0.00* *
4.45+0.25a 36.05+2.24a 16.17 £0.12b 26.04 £1.38b 16.83 £1.87a 0.47 £0.10ab  2.48 +0.0la 0.973 +0.00**
7.46 £0.65bc  44.09 £1.66b 11.79 £1.00a 16.70 +1.28a 19.26 +0.70a 0.71 £0.08b  2.57 £0.02bc 0.968 +0.00™ *

8.66+0.94c 44.26 £3.68b 11.44 £0.56a 18.92+0.93a 16.23 £4.33a 0.49+0.19ab  2.59 £0.02¢ 0.968 +0.01**

(p<0.05) .

Lowercase letters in the same column indicate significant difference at 0.05 level.
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3
Tab.3 Linear relation between fractal dimension and the 3

distribution of soil particle size

/mm R 1.
<0.002 D=0.0277d + 2.3558 0.994** .
0.002 ~0. 05 D=0.0101d + 2.1194 0.8417%% 5 2.47 ~2.59
0.05 ~0. 1 D= -0.022d + 2.8301  —0.953** »
0.1~0.25 D=-0.0111d + 2.7715  —0.899** o > >
0.25~0.5 D =0.002d + 2.4957 0.124 > >
0.5~1.0 D=0.1082d + 2.4727 0.336 .
x%  p<0.0l % % indicates significance at
0.01 level. o
2.
. 24
S ( <0.002 mm) .  (0.002 ~0.05 mm)
4 ( <0.002 mm) (0.002 ~0. 05
o mrn) )
( <0.002 mm)
. . (0.002 ~0.05 mm)
: < 0. 002
mm-0. 002 ~0.05 mm
( 5) . . . . 21-25

N

-0.920. -0.919. -0. 810,

o

(0.002 ~0.05 mm)

0.516 0
4
Tab.4  Contents of soil nutrient under different land use types

glkg glkg mg/kg glkg mg/kg
70.51 £12.43b 2.82 +0.76a 103.80 £52.97ab 0.81 +£0.06b 66.68 +34.71ab
91.05 +6.76¢ 4.51 £0.22b 157.24 +48.36h 0.82 £0.04b 44.75 +15.13a
95.84 +11.38¢ 4.06 +£0.59b 162.09 £29.09b 0.83 +£0.04b 55.08 +£4.40a
62.83 +2.58ab 2.52 £0.22a 94.41 £6.92ab 0.96 £0.04c 101.96 +18.18b

49.27 +4.31a 2.24 £0.19a 86.32 +£7.29a 0.69 +0.09a

64.77 £26.93ab
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5 o
Tab.5  Linear relation between fractal dimension and
contents of soil nutrient 12 26 i
R N

D= -0.0026X, +2.7234 -0.920** .

N D= -0.0502X, +2.6922 ~0.919**

N D= -0.001X; +2. 6507 -0.810** o

p D= -0.0548X, +2.5752 -0. 100 5

p D =0.0011X; +2.4599 0.516" . . .

% % p<0.01 o p<0.05

* % indicates significance at 0. 01 level; * indicates significance at 0. 05

level.
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Fractal Features of Soil and their Relatisn with
Soil Fertility under Five Vegetation in Jiangjiagou Gully

CHEN Aimin' DENG Haojun' YAN Siwei' LIN Yongming' > ZHANG Guangshuai' DU Kun'

(1. College of Forestry Fujian Agriculture and Forestry University Fujian Fuzhou 350002 China
2. Key Laboratory for Forest Ecosystem Process and Management of Fujian Province Fuzhou 350002 China)

Abstract This paper studied the fractal characteristics of the soil particle and the correlation analysis between fractal
features and soil fertility under different vegetation types in the Jiangjiagou Gully of Dongchuan Yunnan China by
using fractal model. Results showed that: 1. The fractal dimension of different vegetation types was different and
the fractal dimension of five kinds of vegetation types ranged from 2.47 to 2. 57. The fractal dimension of the soil
particle of Arachis hypogaea land( AHD) was the highest followed by Punica granatum land( PGL) leucaena leu—
cocephala land( LLL) grassland( GL) dodonaea viscose land( DVL) . The fractal dimension of slope cropland re—
presented by the AHD and PGL was significantly bigger than that of vegetation restoration land represented by the
LLL GL and DVL. 2. There were highly significantly positive correlations between fractal dimension and contents
of clay( <0.002 mm) and particle( 0. 002 ~0.05 mm) . The content of clay and silt of slope cropland was higher
than vegetation restoration land. And there were significantly negative correlations between fractal dimensions and
contents of soil organic matter total — N and alkali-hydrolysable — N however the correlation between fractal di—
mension and contents of available — P is significantly positive. The contents of organic matter total — N and alkali—
hydrolysable — N in vegetation restoration land were higher than farmland with the trend of LLL. ~ DVL and GL

but the contents of available — P for AHD LLL and PGL were higher than DVL and GL. 3. The distribution of the
soil particle size and nutrient status can be reflected by the fractal dimension and the fractal dimension can be an
important indicator used to evaluate the stability of soil structure and soil fertility in the area with Jiangjiagou Gully.

So we should focus on reducing the number of tillage and enforcing vegetation restoration. The effects that we opti—
mized the soil structure and improved the soil fertility by DVL and GL were the best. So we should focus on herba—

ceous and shrub for vegetation restoration.

Key words: soil particle; fractal dimension; vegetation restoration



