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Abstract: Taking soil samples in Minglun campus of Henan University as tested materials, acase
study on the saline-alkaline soil particle fractal features in east Henan plain was conducted. The
fractal dimension of soil particle size distribution as well as the relationships between fractal di-
mension of soil particle distribution and selected soil properties including soil sanility and soil fer-
tility index were discussed. The results revealed that the saline-alkaline soil has significant fractal
features. Its fractal dimension is between 2.5562 and 2. 7963, and the average of its fractal di-
mension is 2.7144. The more the contents of soil fine particles, the higher the fractal dimension.
There exists positively remarkable quantitative relationship between fractal dimension and soil
properties including soil sanility ane CEC. However, there exists negative linear correlation be-
tween fractal dimension and soil fertility index including soil organic carbon, hydrolysis-N, avai-
lable-P and available-K. So the fractal dimension of soil can be used as a quantitative index to eva-
luate the soil degradation when combined with soil properties of saline-alkaline soil.

Key words: Saline-alkaline soil; Soil particle; Fractal dimension; Soil properties; Eastern H enan plain

: 2009-12-09
: (0721021500; (0624440018)
(1978, s s s



R AR A

[L.2]

o

[4
[5-11]
[ 12-18
3693.3  hm’.
4486.7 hm’, 1733.3  hm’,
9913.3  hm*",
[20]
5 (0
1
1.1 RN
’ 69"'781119
1/4000 ~ 1/2 000, .

18 m/ Ss
627.5 ~722. 9 mm,

14.2°C, 2242 ~ 2530h,
51% ~57 %, 207 ~220d.
912
55hm’, ,
( ).
24 1%, ,

2.8~3.7m/s,

14.0 ~

121696 1m?,

b

b b

1.2 BERikfEbHAaE

s 21
s 100 ¢
(0~15¢cm) , s
’ lkgv
, 2mm . 2mm
b 2 b
1 mm ’
, 1 mm )
5S¢ ) 0. 149 mm
1.3 REF &k
0.5mol/L —
; Imol/ L —
. [22].
1.4 2T, H4%E HER
[23
(Ri/ R ) P=W ("R )/ Wo,
R Ri Rt
9Ermx 0 W<7< El)
Ez ) WO
7D
2
2.1 BEBEE RS P AEHHX F
1. 1 s

2.5562~2.7963,

b

30

o 51 o



2010 % 5 ¥

1
/%
(n=18") (n=13) (0.05~2mm) (0.002~0.05mm) = 0.002mm)
27144 2.7273 2.6365 32.27 57.71 10. 02
2.5562~2.7963 2.6242~2.7963 2.5562~2.6959 11.32~55.23 36. 810~ 74.52 3. 640~ 16. 58
0. 062 0.051 0.072 12.55 10.31 3.65
/% 2.28 1.87 7.73 38. 89 17. 87 36.43
n
b
[24
b b b
, , 2.
10 2 b 2 ’ b
, 85.7%; N
, 21 3 .2 s s
~ b
b 2 b b
1
K-S . 0. 044, e
(0.047), 2 )
. 2 , .
> , s ,
[11]
’ ’ ~
. C D , . s
( , .
—0.7298), "
( Q 6151.0 7701 ) '
99 9% . i
’ ’ ’ z 2.0F
&
° 1.5}
( 7. 00%, 3.63% ~
ol & v 3 b @ 0 b S 0 .
10 04%), ( ‘I AZ A3 Bl B2 B3 B4 CI C2 C3 €4 D
ik gl
10 52%, 4.76% ~16.58%), ,
Al—A3 . . .
. , [12; Bl— B4
’ [13]; C1—C4
2. 90 N N ’
m bk A Bk o Hiki [15; D
2. 85 A == WHAULSTHIEL = « - MRS EE = = Skl o i 2 )
2. 80 N . N . - AT s .
i 2.2 XRHELH DEFESNERGKXFZ
= 2.75 4 L SN
:“; "/A s 17
RN 70 4 A J—
;: & g/kg, ’
2.65 7 : 61.90%,
2. 60 4 28. 57%[251 .
2.554 ¢ A L ) ( 33.) ’
0 10 20 30 40 50 60 70 80 ’
| g ks 5 /%
1
R . .



R AR A

, (D) , ,
b o
° ’
b b b
’ ’
:D=0.15561nx1+2.9959, 0.968 1. , s
3b ’ (x) ’ o ’ N ’
9 - a )
% 69 2.85
2.80F . ® 2.80 F
2. 75F by t. ‘ 2.75
= .' :. . & 2.75F
2.7 é . = 2.7}
R 2 650 ¢ x D g 65)
R . &K
2. 60F 2.60 |
2. 55} . 2.55L .
2.50 A L —i— L 1 1 2. 50 i L 1 L I
0.5 1.0 1.5 2.0 2.3 3.0 3.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
LA R W/ (g/kg) LM 4 #h & i/ (g/kg)
3
, . (61.18%), )
2.3 #Hmib IR )b L R R XA ,
2 s s .
’ °
2
/ / / / /
(g/ kg) Cemol(+)/ kg) (mg/ kg) (mg/ kg) (mg/ kg)
15.90 7. 83 72.75 14.40 142. 13
11.04~24. 14 3.90~ 10. 64 46.24~95.96 5.70~36. 37 98. 41~ 280. 44
3.76 1.62 14. 15 8.81 46.57
/% 23. 65 20. 69 19. 45 61.18 32.77
N ’ N
b ( 3 )’ b b
. (CEC) “ 7,
~ ° o b
o b b
’
[17]
[24
° N 3
’ ’
’ D=2.897—0.011x — 0. 690**
. 4 D= 2. 446+ 0. 034x 0. 886**
D=2.810—0. 001 —0.2
, CEC , 810— 0. 001 x 0.288
[ 14. 26] D=2.776—0.004x —0.618%
° ’ D=12.799—0.001x — 0. 463
° ’ : * P<0.05; ** P<0.01
’ ’ 3
. , CEC )
, . D ,

° 53



2010 % 5 ¥

2 7963,

, 2.5562 ~
2.7144, 2
> .
2) s
3)
(] , 2006, 4(4); 39-
46.

Globus A M. Fractal character of some physical para-
meters of soils[ J]. Eurasian Soil Ccience, 2006, 39
(10); 1116-1126.

(1.
, 1994, 22(1); -10.
. . - /
(1. , 2005, 42
(2): 336-339.
L. . 2002 39
(2); 221-226.

Wang X D, Liu S Z, Liu G C. Fractal characteristics of

soil under different land-use patterns in the arid and
semi-arid region of the western Tibet Plateau, China
[J] . Wuhan University Journal of Natural Sciences,
2003, 10(4); 785-790.

(. . 2007, 18(9); 1987-1993.

’ s ]

— [JI-

[9]

[10

[11]

[12

[13

[14

[ 15

(14

[17

[1§

[19

[20

[21]

[22]

[23

[24

[25

[26

, 2007, 27(7): 3081-3089.

’ ’ ’

2007 31(D): 56-65.
LJ]- ,
2008, 22(2): 155 158.

] ’ ]

2008, 27(9): 1557-1561.

] ’

[J. , 2002, 39(6); 877-881.
[J. , 2004, 24 (1), 71-74.

(. , 2004, 26 (5); 11-
17.

(7. . 2006 37
(4); 635-639.

’ ’ ’

2006, 26(9); 2827-2833.
[]]. , 2007, 26 (3); 518
525.
(1. , 2008 39(2), 244-248.
[J. ,
2008, 15(4); 74-78.
(1.
. 2005 24(3); 103-106.
’ ’ ’ . [ M] .
. 1993,
[M] .
. 1978.

[J. . 1993, 38(20); 1896 1899.
, ) [ M] .
. 1992; 50-77.

[J. : , 2007, 37 (3); 271~
275.

[J. , 2005(6); 7-11.



