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Analysis of Soil Structure and Its Sability Indexes Under Typical
Vegetation in Ziwuling Forest Area
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Abstract : Based on the fractal theory, il fractal features of five types of vegetation in the Ziwuling forest
area were studied on contrast to the 6-year abandoned farmland. Results show that the aggregate fractal di-
mension, the pore fractal dimenson, and the mean weight diameter of aggregates can indicate il structure
stability. The aggregate fractal dimenson and pore fractal dimenson are highly correlated to the content of
>0.25 mm aggregates, the content of il organic carbon, and s0il bulk densty. So they can be used as the
indexes to evaluate soil structure stability. The mean weight diameter does not have sgnificant correlations
with the content of s0il organic carbon and soil bulk density and however , it has ggnificantly postive correla
tions with the content of >0.25 mm aggregate and the content of >5 mm aggregates. The mean weight di-
ameter can only be used as the index to eval uate the content of large soil aggregates. Ascontrasted to the a
bandoned farmland, soil structureisimproved under other four types of vegetation.

Keywords: soil structure; stability index analysis; Ziwuling forest area

o 20 80 ,
(2] [4]
1 > 1
0.25 mm Van Bavel®! ,
(mean weight diameter) ,
:2007-12-25 :2008-03-29
s " (2006BCA01A07 ; 2006BAD09B08)
(1982, ( ), , , Email :liangxiangf05 @mail s. gu-
Cas. ac.cn

(19629, ( ), , , E-mail :swzhao @ms.iswc. ac.cn



3 13
1
=l Menger ,
la
el 150 177 NE4®
' 100 14 NEI18.5
, 30 12 SW53
' ' 24 &  Swem
6 0 g
, (Quercus liaotungensis) ; ( Populus da-
vidiana) ; ( Hi ppophae rhamnoi des) ; (Bothrioch-
[7- 8] , 3 loaischaemum) ;
2.2
5 (1) : (2)
, 3 : (3 Yo-
, der ) )
30 min, 30 min 1 min, :
>5mm,5 2mm,2 1mm,1 0.5mm,0.5 0.25
1 mm  (4) (10
x 10" Pa,2.0 x 10* Pa,4.0 x 10" Pa,6.0 x 10* Pa,
, , 1200 8.0x 10" Pa,1.0 x 10° Pa,2.0 x 10° Pa,4.0 x 10°
1600 m), 25a 7.4 Pa,6.0x10° Pa,8.0x10° Pa,1.0x10° Pa 11
587.6 mm, 63 % — )
68 %, 0.97 ( ) ( 2.3
) , 50 100 m, 80 100m  2.3.1
1866
, , 1- (d/dmw)®® =M6 >d)/m (1)
, L —— d dia ;
, Oy —— :m @ >d) —
) di ;M ——
[9] D — ’
2
2.3.2
2.1
| | & - [wij o ?)
, D —— 0 —
, (%) ;0 (%) ; ¥ ——
, 1 (cm); Wa (cm)
, 100 cm , 0—-5

cm,5—40cm,10—30cm,30—60cm ,60—400cm 5

[10]



14 28
2.3.3 DMW 5 ,>5 mm
n+1
DMW = Z Xi X Wi 0k '
i —5 cm 5—0 cm ; ,
Xi —i P+ 1 10 —30 cm ,
Wi — 49. 15%,52. 97 %,51. 98 %,
3 39.09 %; 30—60 cm , 60—
100 cm (<6.27%)
3.1 2-—5mm 1—2mm
) 2—5 mm
0—-5cm5—-40cm,10—30cm 3
21 % , 0—-5cm,5—40cm 17%
, 18 % , 14% 17% ,
2 , , 10. 69 %
,  >5mm 1—2 mm
) 26.70% 0.5—4 mm,0.25—0.5 mm
2
! %
/cm
>5 mm 2—5 mm 1—2 mm 0.5—4 mm 0.25—0.5 mm >0.25 mm
0-5 14.56 21.06 26.70 10.24 7.10 79.66
5—40 31.94 24.85 7.87 7.59 6.59 78.84
10—30 24. 80 21.29 11.37 6.51 5.99 69. 96
30—60 37.31 8.33 7.30 6.84 6.70 66. 48
60 —100 8.84 4.62 7.32 9.63 10.81 41.22
05 37.92 18.01 11.38 8.88 9.71 85.91
5—10 32.65 17.58 12.19 9.55 9.17 81.13
10—-30 49.15 8.67 6.71 5.68 5.18 75.39
30—60 16.11 10.02 13.29 9.78 8.66 57.85
60 —100 5.62 9.46 13.51 13.82 14. 39 56.79
05 12.00 10. 69 17.15 14.20 12.18 66.21
5—0 38.83 9.68 10.09 7.89 6.84 73.32
10—30 52.97 6.55 6.82 5.31 4,24 75.88
30—60 10.10 8.77 10.55 10.68 9.69 49.78
60 —100 4.94 5.94 9.08 11.08 12.02 43.07
0—-5 44.60 16. 32 10.68 7.49 4.94 84.04
5-—10 41.15 14.86 10. 64 7.81 5.32 79.77
10—-30 51.98 9.57 7.84 6.15 4.35 79.88
30—60 14.09 8.19 9.82 10.71 9.11 51.92
60 —100 2.78 6.23 11.89 15.28 16.09 52.28
05 45,29 9.28 5.96 5.78 4,41 70.73
5-—10 32.79 9.97 10.25 8.01 6.72 67.73
10—-30 39.09 10.31 8.42 6.85 5.45 70.12
30—60 5.33 7.48 12.28 12.28 10.81 48.18
60 —100 4.41 3.53 4.81 8.36 10. 80 31.92
>0.25 mm ,>0.25 mm
() 2 0—5cm,5—0 cm



>0.25 mm 80 % ,
3 .
60 —00 cm >0.25 mm 50 %,
41. 22%,43. 07 %, 3.3.2

31.92% >0.25 mm

2B ,
3.2 MWD 2.53 2.91 , ,
0—-5cm
, , (2.53) < (2.56)
, < (2.58) < (2.73) (2.73) ,5—
MWD , 10 cm 0—-5cm ,
[12]
1 ’
, 4.17 mm,4.18 mm, , ,
3.77 mm, 2.36 mm , 1.71 mm 0—5cm 5-—-40cm
:5—0cm ,
Dmw ; 10 —30 cm , )
30—60 cm 5 )
, 60—00cm
g
g 3.4
*ﬂIq 1
i
il
®
H_ ]
L L +\§_,
0 10 20 30 40‘ 50 60 70 80 90 ( 3) . >0.25 mm
L E®EEB/cm
1
3
3.3 ’
3.3.1 3
, ; 2A 9 DMW ( 4) ,
2.77 2.88 , DMW
2.87, 2.86, 2.83, 2.81, 4 3
,  2.77 , ,
(D) 30—60 cm 3
60 —00 cm ,

, 0—-5cm 10—30cm ,DMW



16 28
2.90 p —o— T —A— L 30 o0 THEE —a— WH
== =Y —o— HEE - =P —e—EER
29t
& 85| &
R ﬁ 2.8
&
2.7
% 2.80 | Ly
_H
2.6
25— 25
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
T EHEE/em T EHE/cm
2
3
/ SOC/ (g- kg™ ) /(g- cm?®)
cm
05 30.05 42.62 24.85 16. 86 12.36 0.89 0.75 0.92 1.14 1.29
50 15. 60 25.64 14.58 14.13 10.92 1.02 0.98 1.11 1.24 1.20
10 —30 7.26 9.10 9.02 7.79 5.03 1.02 1.13 1.17 1.22 1.18
30 —60 3.77 4.55 2.77 3.60 2.37 1.23 1.25 1.28 1.21 1.33
60 —100 2.83 3.26 2.67 2.79 2.78 1.21 1.23 1.31 1.29 1.30
4
D D MWD
>0.25 mm y=0.0011x+2.74 R=0.73"" =-.0.0067x+3.16 R=-0.97"" y=0.077x-2.35 R=0.88""
0C/ (g- kg™ 1) y=0.0019x+2.79 R=0.80"" =.0.0079x+2.81 R=-0.79"" y=0.052x+2.11 R=0.41"
/(g- cm"3) y=-0.14x+2.97 R=-0.84"" y=0.49x+2.15 R=0.72"" y=-2.88x+6.01 R=-0.34
>5 mm | % y=0.0004x+2.80 R=0.29 y=-0.0042x+2.83 R=-0.69"" y=0.074x+0.72 R=0.99""
©* P<0.05; * * P<0.01; n=25
> MWD
0.25 mm , 0.5 , >0.25 mm,>5 mm
>5 mm ; )
>0.25 mm
>5 mm
4
,>0.25mm , , )
( ), : ,
, >0.25 mm ;
1 H 1 ( 1
). , ,

( 22 )



22 28

[15] Xu HL. BEfect of Groundwater level on the vegetation [23] YanQL,Liuzh M, ZhuJ. Sructure, pattern and
in the middle and lower reaches of the Tarim river mechanisms of formation of seed banks in sand dune
[C]// The Proceedings of the China Association for systems in northeastern Inner Mongolia. China[J].
Science and Technology. 2006:2(3) :86 —93. Plant and Soil ,2005, 277:175—184.

[16] , , . [24] MaorJ, Pyott W T. Buried viable seedsin temperate

[3]. ,2003 ,14(9) : forest[ C]// White J D(ed). The Population Structure
1457 —146. of Vegetation. Dordrecht ,the Netherlands:Junle Pub-

[17] , . lishers,1966 ,13:253 —282.

[J1. ,2003 ,23(9) :1745 —1756. [25] Whipple S A. The relationship of buried , germinating

[18] , , , seeds to vegetation in an old-growth Colorado subal-

[3]. ,2005 ,25 pine forest[J]. Canadian Journa of Botany,1978,56:
(12) :3204 —3211. 1 505 —1509.

[19] RenJ,Tao L Lin X M. Efect of water supply on seed [26] Caballero I, OlanoJ M, Loidi J. Seed bank structure
germination of soil seed-bank in desert vegetation[J]. aong a semi-arid gypsum gradient in Central Spain
Acta Botanica Snica,2001 ,44(1) : 124 —126. [J]. Journal of Arid Enviroments,2003,55(2) :287 —

[20] , . [J1. 299.

, 2005 ,22 (8) : 948 —952. [27] Connor T G, Fckett G A. The influence of grazing on

[21] Leck, M A Leck CF. A terryear seed bank study of seed production and seed bank of some African savan-
old field succession in centra New Jersey[J].Journa na grasdands[J]. Journa of Applied Ecology,1992,
of the Torrey Botanical Society, 1998 ,125:11 —132. (29) :247 —260.

[22] CoffinD P, Lauenroth W K. Satial and temporal var- [28] Thompson K,GrimeJ P. Seasona variation in the seed
iation in the seed bank of a semi-arid grass land[J]. banks of herbaceous speciesin ten contrasting habitats
American Journal of Boany ,1989 ,6:53 —58. [J].Journal of Ecology ,1995(6) :893 —921.

( 16 )
>0.25 mm [5] : : [J1.
,2002 ,13(1) :55 —60.
, [6] o
. [3]. ,2006 ,4(4) :39 —
, >5 mm 4.
>0.25 mm 7 ' '
’ [J1. ,2002 ,21(6) :700 —706.
: (8]
[D]. : :
1998.
[9] , : : 50
[ ] [J]. ,2002 ,22(1) :1 8.
[1] [M]. , 1982. [10] , ,
[2] Yoder R E. A direct method of aggregate analysis of [J]. ,2003(3) :110 —115.
wils and a study of the physical nature of eroson loess [11] SxJ, Hliott E T, Paustian K. Soil structure and soil
[J]. Journd of the American Society of Agronomy, organic matter. Il. A normalized stability index and the
1936 ,28:337 —351. effect of mineralogy[J]. Soil Science Society of America
[3] VanBavel C H M. Mean weight-diameter of soil aggre- Journal , 2000, 64:1042 —1049.
gate as a statistical index of aggregation[J]. Soil Science [12] NimmoJ R, Perkins K S. Aggregates stability and size

[4]

Society of AmericaJournal , 1949, 14:20 —23.

[J]. ,1993,38(20) :1896 —1899.

distribution[ C]// Methods of Soil Anadyss, Part 4:
Physical Methods. Soil Science Society of America, Inc.
Madison, Wisconsin, USA , 2002: 317 —328.



