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The Soil Aggregates Stability and the Fractal Features as Influenced
by Tiny Terrain Conditions in Neijiang City

HUANG An, XIE Xianjian, ZHOU Gutyao, XIE Jianrping, XIONG Li-qin
(School of Geography and Resources Science , Neijiang Normal University, Neijiang, Sichuan 641112, China)

Abstract; Agricultural land of Neijiang City, which is seasonal drought area and in the hilly area of central Si-
chuan, was chosen as the study site. The slope aspect, slope position, soil thickness were chosen as the fac-
tors influencing the soil aggregation stability. The stability of soil aggregates, fractal characteristics as well
as the relationship between them were discussed by using the method of normal mean mass diameter and frac-
tal theory. The results showed that soil aggregation stability of normal mean mass diameter in this area pres-
ented as the sequence of sunny slope>>slope, downhill slope>>middle slope>>uphill slope, 15—30 cm>30—
45 em>0-—15 cm. It explained that the soil aggregation stability of sunny slope was higher than that in slope
upward, and the soil aggregation stability of downhill slope was the highest, it was the second in middle
slope, and was the lowest in uphill in terms of the slope changing, and it was the highest in the layer of 15—
30 cm, it was the second in the layer of 30—40 cm, it was the lowest in the layer of 0—15 cm with regard to
soil depth. Under the condition of micro-landform, the changing characteristics of fractal dimension was in
the order of slope>>sunny slope>>middle slope>>uphill slope, 1530 cm>0-—15 cm. Affected by the three
terrain factors, the partial correlation coefficient between fractal dimension and quality of particle size of
<C0.1 mm was pretty lange or was to be direct proportion. The research result can provide some theoretical
evidence for the use of land and agriculture cultivation.
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3.2 46.1%, 41.6% ,
s (NMMD) 0.445~0. 483, 0.476,
ol 1~ 0. 449, ,
2 mm ,0.5~1 mm ,0.25~0.5 mm (NMMD) F=
, 24. 03, a=0.01 F,, (1,5)=
. s 16.26, F=24.03>F,,(1,5),
, . <<0.25 mm s .
(8] .
’ b N . ’ ’
b o b
(L 2 s NN

3.2.1

(NMMD),



80 19
; , , F=18.49>F,, (2,8)=8. 65,
. ol 0—15 cm  2.317,15—30 em 2. 332,30—45 cm
2.328, 1530 cm .30—45 cm
’ o ,0—15 cm , F=0.87<F (2,
8.2.2 14)=3.74, .
. 46. 6% , 44, 3%, 339
40. 7%, >
>, : NMMD ’o )
0.430~0. 478, NMMD 0.476,
0. 464, 0. 447; > > ’ o1 o ’
. NN (NMMD)
F=7.22. a=0.05 F.. (2. , 0.25~0.5 mm.0.5~1 mm
) =4.46. F=7.22>F, (2.8), o Imzmm ‘
’ ’ s <0.1 mm
) ’ [ , 0.5~1 mm,0.25~0.5 mm 1~2 mm
) s s <0.1 mm
, ,0.5~1 mm.0. 25~0.5 mm R
> > . S
3.2.3 s <0.1 mm
(NMMD) ;015 cm 0. 455, .
1530 cm 0. 467,30—45 cm 0. 464, . .D=2.00440. 0354,
15—30 cm ,30—45 cm ,0—15 cm ; (R=0.973**, t R d, P
(NMMD) 0.000, =0.01 ). ,
F=0.96, a=0.05 Foos(2,14) =
3.74, F=0.95<F,;(2,14), <0.1 mm. .
s 15—30 cm>30— )
45 ecm>0—15 cm, R [1415]
[12] s ’o ’ ’
’ , < 0.1 mm
[13] , | ' . o ’
33 . 1~2 mm
3.3.1 (3) I~2 mm e
DC D, 1 ’ ’
, . 2. 317 ~ \ \
2.337, 2.330, 2.324, e
> . F=0.26<F, (1,
5)=6.61, ; . ; , .
2.287~2. 354, 2. 344, .
2.338, 2.295, > > .



81

2 D d
/ .
R_
mm sig
<0.1 D=0.035d+2. 004 0.946 0. 000
0.1~0.25 D=—0.007d+2. 450 0. 005 0.052
0.25~0.5 D=—0.013d+2.451 0.474 0.005
0.5~1 D=—0.010d+2.531 0.533 0.002
1~2 D=0.005d+2.114 0.471 0. 005
, >
[13.18]
> >
5 ] 15i30 cm
>30—45 cm>0—15 cm,
, , 0—15 cm
[10] ,
4
(1)
(NMMD) > N > >
JI15—30 em>0—15 cm>30—45 cm ;
3 ,15—30 cm
,0—15 ecm ,30—45 ecm ;
(2)
> , > > ,15—30 cm>30—45 cm
>0—15 cm, s
<0.1 mm

[19]

(1]

(2]

[3]

[4]
(5]

[6]

7]

(8]

(9]

(10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Six J, Paustian K, Elliott E T, et al. Soil structure and
soil organic matter; distribution of aggregate size classes
and aggregate associated carbon[]J]. Soil Science Society
of America Journal,2000,64(2) .681-689.

’ ’

[Jl. ,2004,41(4) :618-623.

(. ,1983,4(2) :16-21.
. . [M]. : ,1999,
[J7. ,1965,13

(1):15.

Rieu M. Sposito G. Fractal fragmentation. soil porosity
and soil water properties; application[ J]. Soil Science
Society of America Journal, 1991,55(4):1231-1238.

’ ’

[I]. ,1993,38(20) :1896-1899.

LJJ.
,2010(1) :288-292.
Jiao Y, Whalen ] K, Hendershot W H. No-tillage and
manure applications increase aggregation and improve
nutrient retention in a sandy-loam soil[ J]. Geoderma,

2006,134(1/2) .24-33.

s s , [M].
.2004.
. . [yl
,2006,13(1) ;245-248.
(. ,2007,26(3):518-525
[J1. ,2009,16(5) .
154-152
(. ,2003,14(1) ;:11-14.
’ ’ . 4
[Jl. : ,2003,31
(2):92-94,
(1. ,2010,17
(3).17-21.
[1]. ,2009,
16(3):95-99.
[yl ,2005,37(3) :277-283.

[J1. ,2011,25(4) :202-207



