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wrs 10 R M B I, HE 7 8 IV (47, 6500 > 1
(44.67%)> 1l (43. 13%) >V (40. 29%) > 1l
(33.04%),

5Fh A AT 0~25 em + )2 EBEH LB
BE MK FE T 25~50 em )2 10 b M L S 3R
A LB EE AR T 7K M b R 5

0~50 cm L2 HHEIEBEFLBE N 2. 15% ~
25,3500, I KAH e /MEIY 11,79 15,28 55 RECH
83.51%., 0~25 cm.25~50 cm T2 +HEIEFE AL
Bt g 2 R B A A 2 T (el b B o T 4 i R
B3/ I NI i e ol = e = | O S = W N - £ 5 2 o
1¢25.35%)> 1 (3. 57%) > IV (3. 27%) > 1
(2.78%) >V (2. 27%) . 11(22. 12%) > (4. 28 %) >1
(3. 7T1Y%) >N (2.58%) >V (2. 29%) A [H) + 2 5 H
() 1 3R A5 FL IR BE SR b A T el b AR b LK T
S R, 3B A R O SO0 A B AR R A AL R A

FETE B,

0~50 cm + 2 4 HE B AL BB 38. 4000 ~
64.96 % , I RAH Jy fe /ME Y 1. 69 %, B 7 RECH
12.11% ., 0~25 cm & 2 BMFLEEE LI IV OK HD
femr, VoONiE HO S A% HEP B IV (64, 96%6) > I
(59.37%) > 1 (50. 69%) > 1l (50. 09%) >V
(38.40%)325~50 cm 4 J2 B FLBE B LIB A 1T (I
O s Lo(2a A AN T MO AL HE R o8 I
(55.16%)> IV (50. 23%) > 1 (48. 38%) > 1l
(47.41%) >V (42.58%) . A VL. 5 Fh + Ho ) ] 7 =X
TANTR] A 2 5 b Y 3 S LB B A SRR

3) HHEK AR, MWIEFERKEFSE D
B 7K At R R R T 4 EK 4, K AR B Y
UF IR X A Ta] b b R O 2R B AR AR A 7 52 e AR
%;%*E‘iﬁﬁf—" 5 A A H XN AR L ERE LA

Tk CBERKE RIS 1 PR,

x1 ﬂliﬂﬁu}ﬂ?‘i't"rxﬂi TEFE FLE R KD HFE
Table 1  The soil densities, porosities and water contents in soil layers of different land use patterns
A et +)2 R EELBE Ak B FLEREE SRR EE ER S EE KT
T
Land us trerns Soil Soil densities/ Capillary Non-capillary Total Natural water Capillary moisture
-and use patterns layers/cm (g/cm® ) porosities/ % porosities/ % porosities/ % contents/ % capacities/ %
I 0~25 1.35 46. 25 2. 86 49.11 25.11 34. 30
! 25~50 1. 26 47.57 5.06 52.63 28.01 37.90
I 0~25 1.27 49,45 2.69 52.15 27.07 39. 00
: 25~50 1.31 50. 58 3.25 53.83 27.15 41.10
I 0~25 1. 26 49, 35 3.03 52.37 23.49 39. 10
° 25~50 1.43 41. 80 4. 36 46.16 21.24 29. 30
I 0~25 1.35 46.59 2.52 49.11 19. 30 36. 82
: 25~50 1. 60 38.73 2.15 40. 88 19.72 25. 60
1 0~25 1.08 34.02 25.35 59. 37 38.33 31. 60
25~50 1.19 33.04 22.12 55.16 33.77 27. 80
" 0~25 1.27 49.05 2.93 51.97 23.44 38.72
! 25~50 1.37 41.15 7.18 48. 33 23.24 30. 11
" 0~25 1. 45 45. 31 5. 34 50. 65 21. 11 34.95
‘ 25~50 1. 49 42. 81 2. 60 45.41 20. 30 30. 50
" 0~25 1. 39 45.21 2.43 47. 64 23.35 33. 30
: 25~50 1.42 45,42 3.07 48.49 21.73 29. 66
W 0~25 1.02 61.70 3.27 64. 96 35.05 64. 00
25~50 1. 39 47,65 2.58 50. 23 27.02 36. 20
v 0~25 1. 65 36.13 2.27 38.40 17.07 23.22
25~50 1.52 40. 29 2.29 42.58 18.01 27.18
0~50 em )R HIEARFKE N 170706~ JF—5 4 1 (38.33%0.33. 77%) > IV (35. 05,

38.33% e KA M e /MBI 2. 25 %, 5 RECH
23.16%, 0~25 cm.25~50 cm 12 13 [ 9K &K
AR I AR T (Rl ) de i,V CGe i) e 1%, 5
it S 2 A )2 5 1 AR S K R E T

27.02%)>1 (23. 74% . 24. 03%) >l (22. 63% .
21.76 %) >V (17.07%.18.01%) ,

0~50 cm + 2 HIEEERKE N 23. 220 ~
64.00 % , e KA N Fe/IMERY 2. 76 £, 78 5 RECH
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24.81% ., 0~25 cm + 2 BEFAKE AKXV OK
MO & E. VOeH) &M, 25~50 ecm + 2 B E K
HUMA T, 6 agMATHORE. 1,2 amiA
THO Bk

SFEMWAMMAAF T 2 A2 EEEFRKE
T A — B BRI IV (64 00%
36.20%)>1(37.31%.33. 48%) > 1l (35. 66% .

30.09%) > 11 (31. 60%.27. 80%) >V (23. 22% .
27.18%) . W UL, 5 F 4w A O =R 5 H Y - g
B R AR T AR | e b | 5 KK
22 TIERABRMEYFE

1 A 5 2 25 5 T B A SR AAORL AR A A
KAARAL ERARBIGE 5 Fh 4 MR 7 T R R R
I L 4e B 5 ) i HAR TR ZE R LR 2,

F2 sHIMFAAXNTARLIEN TEARGARSHEFE
Table 2 The composition and fractal characteristics of soil aggregates in soil layers of different land use patterns

TR AT +)E + 5 AR 4L AL Soil aggregates composition/ % A3 48 T AR
Land use Soil =7 7~5 5~2 2~1 1~0.5 0.5~0.25 <<0.25 Fractal Mean weight
patterns layers/em  mm mm mm mm mm mm mm dimensions diameters/mm

I 0~25 5.61 19.99 22.38 7.36 23.03 12.85 8.77 2.442 2 1.76

] 25~50 0.73 9.33 31.73 9. 86 18. 04 21.70 8.61 2.455 1 3.05

I 0~25 0. 00 19. 64 23.17 12.17 20. 37 17.08 7.57 2.418 0 2.34

? 25~50 3.06 9.77 45. 96 14. 14 14. 43 7.40 5.25 2.272 8 3.93

I 0~25 5.54 24.41 30.58 9.25 12.85 10. 17 7.21 2.377 8 2.81

’ 25~50 2.02 27.05 26.15 8. 64 15. 74 13.93 6.47 2.376 4 2.95

I 0~25 0. 00 6. 81 28.68 17.70 26. 34 13.75 6.72 2.372 0 2.53

! 25~50 2.05 8. 87 35.93 12,01 17.55 13.55 10. 04 2.453 7 3.18

I 0~25 4.31 35.22 19. 44 6.35 10.53 9.33 14. 82 2.543 9 4. 14

25~50 0.55 6.15 32.49 12.82 12. 40 11.79 23. 80 2.638 8 2.83

I 0~25 0. 00 5.12 33.39 12.03 21.98 15. 62 11. 86 2.496 7 3.10

I 25~50 3.53 29.71 18. 46 8.10 17.75 14.70 7.75 2.4255 3.47

" 0~25 1. 56 22.40 33.75 10. 80 12.35 8.75 10. 39 2.440 2 3.33

? 25~50 4.28 39.42 22.71 6.01 11.05 11. 07 5.45 2.3358 4. 68

" 0~25 0.77 13.81 31.98 10. 38 13.26 9.68 20. 11 2.596 1 3.09

’ 25~50 3.94 36. 04 28.33 8.01 8.16 4.78 10. 74 2.434 1 3.97

W 0~25 9.31 43.78 15.78 5.09 9. 46 10. 92 5.66 2.358 1 5.09

25~50 1.97 18.93 31.12 8. 81 15.56 14. 05 9.58 2.452 2 3.10

v 0~25 2.56 26.92 33.24 8.50 12. 60 10. 04 6. 14 2.3386 3.42

25~50 3.96 18.58 32.66 9.12 15. 06 12.08 8.54 2.420 1 3.05

V- 24 BB E AR (D, ) o B S S5 A D 5
B o D R 7R HIRAE M PERE MR AF . ik 2 AT LA
Filh,0~50 cm 1 )2 LW RK D, H N1 76~
5.09 mm., e KIH i /IMERY 2. 89 £, 8 5 REH
23.57% . 0~25 cm )2 D, fH BV OKHD fi&
w19 a i N EARO B ik, 5 B st A H] 7 0F
D, fEHEF A IV (5. 09 mm) > 11 (4. 14 mm) >V
(3.42 mm)>1(3.17 mm) > 1 (2. 36 mm);25~
50 cm )2 D, (LI, CH R e 1 Chl 3D
A HEF M I (4. 04 mm) > [ (3. 28 mm) > [V
(3.10 mm)>V (3.05 mm) >[I (2.83 mm),

- 38 AT R AR A 3 A B 03 B 4R (D) S T
- AR P SR B i X S A A 5 R P Y 5 T

AN, RS SR R

22 iTIEH.0~50 cm T 2 +HEF Bk D,
Bl 2. 272 8~2.638 8.t KIH M/NMEAT 1. 16
% s Dy AEAEA ) 153 )2 R B AN [m) b R O 20 742
BN AR RZRN 3.61%, 0~25 cm )2 Dy 5
DI, (2K e . Vg D e {5 A+ 1 A
X HEF R I (2. 543 9) >l (2. 511 0) > |
(2.402 5)>1IV (2,358 1)>V (2.338 6)3;25~50 cm
+ 2 Do AT () e, 1,06 a i AT
MO BT HEF 2 11 (2. 638 8) >1V (2.452 2) >V
(2.420 D>TM(2.398 5)>1(2.3895), NA+tZ2
- HE A R AR Dy (B 4 D FE MK fi 5, g8 B SR B A+ 1 A
B R A3 IE i Bk e A 58 25 4 5 8 e vk G BTkt i

R R Rk RS LR SR De (5
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PER R (X)) EBEARE X AEEE
FLBRE (X)) BB E (X)), B AR &K E
(X)) VBRI (X)) | A 3 R AR 8 4 50 (X))
ST 35 R AR (X)) S5 RAF - HEK SO R R Y 8
AFEBR 38 F R €8 TR 53 A, X Ak | el b | SR L 7K
M i b 55 5 SR T) - M A A 0~50 em + )2+
S8 B SRR AE R AT A AR VT M L b P TR OG BB

BB B (B K=0.5) L% 3, 3 a5, %
TG i (B 28 A Y5 Bl 0. 495 3~0. 805 3, I, (AR 46) 6
R 1 d5e e o I, CH D) S B06 B8 (B f 1K, 5 i+ b 1)
J5 30T e BOCHE EE E HEY 110, 776 3) >V
(0. 762 1)>>1(0. 698 6)=>1(0. 659 2)=>V (0. 618 3).,
R B TR € IR HE PP 45 R I R A 5 5 b
A Oy 3T R DA ST i 2 A e 2% el
B K R 2 M B 5 4 A 32230

®3 ITEYEBERXKRBRXKE
Table 3 The relation coefficients and degrees of soil physical properties
+ A =R F Bk R H Relation coefficients eIk g
Land use patterns X, X, X; X, X5 X X7 X3 Relation degree
1, 0.845 8 1.000 0 0.474 2 0.950 6 0.774 8 0.610 6 0.701 6 0. 4415 0.724 9
12 0.724 0 1.000 0 0.400 8 0.910 6 0.655 6 0.647 4 0.390 7 0.589 8 0.664 9
I3 0.807 3 1.000 0 0.498 2 0.898 3 0.618 2 0.588 8 0.531 4 0.634 0 0.697 0
1y 0.672 6 1.000 0 0.538 3 0.748 4 0.605 9 0.583 0 0.760 7 0.751 4 0.707 5
Il 1.000 0 0.333 3 1.000 0 0.962 9 1.000 0 0.333 3 1.000 0 0.580 8 0.776 3
11} 0.915 1 0.966 1 0.534 7 1.000 O 0.665 6 0.600 1 0.841 4 0.919 3 0.805 3
I » 0.403 2 0.526 9 0.365 5 0.497 0 0.392 0 0.3851 0.392 6 1.000 O 0.495 3
Il 5 0.577 1 0.790 7 0.428 1 0.669 5 0.543 6 0.453 5 1.000 O 0.953 9 0.677 0
I\ 0.709 8 1. 000 0 0.340 2 1.000 0O 0.648 8 1.000 0 0.397 8 1. 000 0 0.762 1
V 0.504 5 0.649 5 0.504 5 0.504 5 0.504 5 0.693 0 0.586 2 1.000 0O 0.618 3
3 W # ity 20 e HAS e PEAE AR KA BE b i L HE 45 1

- R FE AL B B K A3 R 0 A A ) AR B
FE R A B KE R R R B e, B
FH 34 T8 J A8 M T8 e b e | el b | 52 b /K L S b 45
S5HRFHAMMA T AT 0~50 cm + 2 LIEHFE K
1.02~1. 65 g/cm’, B fL B B 33. 04% ~
61.70% ,AEBEHILBE N 2. 15% ~25. 35% , &1L
B N 38. 40% ~ 64. 96%, H R & K & K
17.07%~38. 33%, B4 f K it 23. 220 ~
64.00 % AT WF5E " R B, 4 HE v R/ NFL B[R] B A7
LS AL E N 50% A BEILBRIE R
302 ~40% AEBE LB EE Ry 1026 ~ 2020 B, AE T
PEE A FLBRAR D . S FLBRUR B0 0] LY 5 BEAR s 25 S AL
B R F 6020 ~70% , W) 3858 F B A, X T 57 1
ALK A AR BE LB/ T 1020, AN RE LR IE +
s R TR A K2 . AT, B R 1
FIA T T AR B EEFLBUR R RIS B AL B
i i ok D s A Cn ) L 3 B A L B B
Ab b S K B T b 5 I T 1090, #E 4
S B4 bR P o R e O R R A A R R K
Bk, DU LA T

- 8 A B AR 1) 5t R 2 B PR - ) R A 1Y
e M o b R P X A 5 3 45 A P B8 1) 52 e
S JE A 8 0 A A P SRR B B T AR Y, AR

ft R RS SO A BRI BE 5 R 4 b A H 7
KT 0~50 cm )2 H PRI RAK D,... Dy 73 51
1.76~5.09 mm.2.272 8~2.638 8, #& Y5
b, H B RAR Dy 28 5 R B0 /N (3. 61 %) 5 T LA
BB LB AR 5 R AR K (83,5100

JRAD S HR 53 BT 2 i K e A o s XA
1) 2270 S o A AR IR R iR 2K THR /DN, GBS 1Y
sSSP A AR A L BRI AE S5 ) 1 L 8
HEFP B 5 PP S5 i, FH 2 . R 5 Fh+-
A 7 20T 4 4 W B R R YOG B B HE )R oM T
(0. 776 3)>>IN (0. 762 1)>1(0. 698 6) =TI (0. 659 2)>
V(0. 618 3), 54 B M T LA S b 2 Y i 25, 3X 5
4 B AT XS M A MR H AR I R TR A 45 SRS, R
R AIR Jo 30 12 FH 3 1) DX B 1) - b ) T DL A B R
TR A % B B A AL BRI, A K e T 1
s R T A S UL S5 A8 (] B 1 4 AT R AR
L0 Y P EE A, ARy R R AR

2 % x #
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Soil Physical Properties and Gray Incidence Analysis of
Different Land Use Patterns under Converting Polders
Back into Wetlands in the Dongting L.ake Region

WANG Yue-rong' ZHOU Jin-xing® ZHOU Zhi-xiang' SUN Qi-xiang®
1. College of Horticulture and Forestry Sciences s Huazhong
Agricultural University ,Wuhan 430070,China;
2. Research Institute of Forestry ,Chinese Academy of Forestry ,Beijing 100091, China

Abstract Based upon the case of Qianlianghu polder in the Dongting Lake region, soil physical
properties of bulk densities,porosities, water contents,compositions and fractal characteristics of soil ag-
gregates was studied and evaluated synthetically through gray incidence analysis in five typical patterns
of land use under converting polders back into wetlands, which included forestland ( I ), garden land
(Il ,dry land (Ill),paddy land (IV) and waste land (V). The results showed that soil bulk densities,
capillary porosities, non-capillary porosities, total porosities, soil natural water contents, soil capillary
moisture capacities, mean weight diameters and fractal dimensions of soil aggregates in 0~50. 0 cm soil
layers under different patterns of land use were 1. 02~ 1. 65 g/cm®, 33. 04% ~61. 70%, 2. 15% ~
25.35%,38.40% ~64. 96%,17. 07% ~38. 33%,23. 22% ~64. 00%,1. 76 ~5. 09 mm and 2. 272 8~
2. 638 8,respectively. The biggest variation coefficient (83.51%) was existed in non-capillary porosities
and the smallest (3.61%) in fractal dimensions of soil aggregates in all soil physical indexes. In 0~25. 0
cm and 25. 0~50. 0 cm soil layers,the waste land had the highest soil bulk densities, the lowest non-cap-
illary porosities,total porosities,soil natural water contents and soil capillary moisture capacities,and its
capillary porosities were higher than that of garden land. The order of gray incidence degrees of soil physical
properties were [ (0. 776 3) >V (0.762 1) > (0.698 6) =1l (0.659 2) >V (0.618 3),which showed that
the soil physical characteristics was the poorest in waste land than that in other land use patterns.

Key words land use pattern; soil physical property; gray incidence analysis; the Dongting Lake
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