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Variations of Aggregates and Organic Matter in Soil Profile During Degradation

Process of Mountainous Red Soil in Karst Area of East Yunnan Province

ZHANG Lei, WANG Jiaxue, XIAO Mengjing, LIU Baoqiang, ZHAO Qian, YU Jiefang

(School of Tourism and Geographical Science, Yunnan Normal University , Kunming, Yunnan 650500, China)

Abstract: [ Objective ] The mechanism and effects of red soil degradation were elucidated in order to provide scientific
basis to soil and water conservation and rocky desertification effect of the east Yunnan Platean. [ Methods] This study
examined the mountainous red soil based on the analysis of soil profile aggregates associated with different vegetation
types, as well as the distribution of organic matter. Particularly, soil samples were taken from area covered with
pine, shrubland, grassland or unvegetated red soils respectively in the karst area of east Yunnan Province. [ Results]
The degraded soils were characterized by large aggregates after dry sieving, the contents of which generally decreased
with depth. The highest content was micro-aggregates after wet sieving and samples from vegetation-covered
area showed a similar trend as that with dry sieving, while the red bare soil showed the a trend of 0—90 cm
(B layer) >90—100 cm (C layer). Degree of stability and content of organic matter displayed a trend of
shrub lands™pineland™grassland™>red bare soil during the degradation process. Soil aggregate stability and
physical properties of soils from shrubland, pineland and grassland gradually decreased and soil organic mat-
ter(SOM) deteriorated with increase of depth. On the contrary, all the proxies of red bare soil showed an op-
posite trend. In contrast to A and B layers, the structural property became inferior, and the content of SOM
of C layer decreased significantly. [Conclusion] There was a significant and positive correlation between the
content of SOM and mean weight diameter, geometric mean diameter and >>2 mm size aggregate content, but
a significant negative correlation between SOM and fractal dimension. All these suggest the possible and via-
ble way to improve the structural condition of red bare soil by increasing the content of SOM.

Keywords: mountainous red soil; soil profile; aggregates; organic matter

:2014-05-22 :2014-06-25
: “ 7(41061021) 5 (2012CA024)
(1989—), ( ) , s . Email: 646595296 (@qq. com,
(1972—), ( ), s s s » E-mail: wjxynsd@163. com,



54 35
[1-2 , ]‘
2.97X10" km?, R N
[3] s
o , s 14 s
N N ( ) (* ”)4
N ) , 1,
:475 b b b
, , e 1 000 ~1 500mm
, 30a 1 084 mm,90%
. 4—11 33 C, 14 °C
) , , 1 328~1 800 h,pH 5.26~
N N 7.50 .
[6-7] R
4 o
1
/m /() /(" /em
104°20'77. 62"E 25°74"41. 16"N 2 051 3.2 NW75° 0~130
104°20'65. 20"E 25°75'79. 00"N 2222 4.1 NW69° 0~60
104°18'84. 68"E 25°72'73. 33"N 2 070 2.5 NW76° 0~30
104°18'81. 69"E 25°72'73. 34"N 2 053 1.8 NW76° 0
. 5 kg ’
2
3 )6
2.1 s
2013 9 N N N B
4 , 2.2
, N D o
s GPS ’ ’ 1 cm i
. 3 (1 m>< 1 m) ’ N 1) D)
( ) e >5 mm,5~2 mm,?2
10 cm, ( ~1 mm,1~0.5 mm,0.5~0. 25 mm,<0. 25 mm
A ), (

o

100 g



4 55
5,2,1,0.5  0.25 mm) . 30 /min Mr<X,)— X, ;
5 min, . M,—— i X
50 g 1L ’ 5 FD—— ’ ’
’ ) ,S*FD
( 5,2,1,0.5  0.25 , FD .
mm) , 30  /min 5 min, (2) . —
(105 °C) . ,
(MWD) 3
(GMD) . (FD) .
e 3.1
MWD= > (X, XW,) (D
i=1
. « 2,
: MWD 3 X ! >0.25 mm (84. 09 +
i Wi 9.06) %,
(g). R >5 mm
szilnx{l (21.65+12.54) % ,5~2 mm
~ o i=1 )
(’MD*expliﬁ i (2) (25.75+7.36)%,2~1 mm
W;
i=1 (15.01+3.89)%,1~0.5 mm
:GMD 5 Inz, (20,684 6. 62)% (n=11),0. 5~0. 25 mm
o ° o (1. 0040. 46) % ,<C0. 25
MG<X,) X,
DY —(3— i 15.91+9.06) % .
1g[ M ] (3 FD)Ig(XW) (3) mm ( )%
2
/%
/cm
=5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0. 25 mm
a 22.97 32.56 10. 48 17. 24 0.67 16.08
(A )0—30
b 6. 30 16. 50 11.53 19. 81 1.14 44,72
B 3060 a 29.96 23. 30 13.01 19.78 0.69 13. 26
) b 0.54 16. 86 15. 84 22.62 1.19 42.95
a 52.55 19. 24 8. 46 13. 84 0. 37 5.54
(C )60—70
b 0. 00 11.15 12.08 23.55 1.24 51.98
a 19.78 24.71 16. 66 21.41 1.11 16. 33
(A H0—10
b 15.18 18. 94 14. 48 21.08 0. 64 29.68
a 13.72 23.96 16. 88 20. 61 1. 30 23.53
(B )10—190
b 3. 86 11.87 11.43 21. 44 1. 26 50. 14
) a 11.15 15. 26 22.82 36.99 1.82 11.96
(C H)190—210
b 0. 85 8.17 11.66 28. 34 1. 34 49, 64
5.59 16.62 11.97 28.16 1.47 36.19
(A H0—10
b 5.83 16. 06 11. 74 32.25 1. 36 32.76
14.78 23. 37 16.08 20. 35 1.23 24.20
(B )10—170
b 2.94 10. 68 12.11 20. 19 1.98 52.11
16.93 35. 47 17.01 17.02 0.77 12. 80
(C )170—180
b 1.68 13. 64 13. 26 14. 32 0. 84 56. 26
a 22.53 34.95 16.51 16. 21 1.15 8.65
(B )0—90
b 0.97 4.33 8.08 20.09 1.81 64.72
a 28.22 33.79 15. 24 15. 89 0.40 6. 46
(C )90—100
b 0. 00 6.23 6. 84 27.42 1.58 57.93




56
C 2, >0. 25 mm s
(51.56410.43) %, =5 mm , ,
(3.47+4.47)%.5~2 mm .
(12.2244.69) % ,2~1 mm 3.2
(11.73+2.54) % ,1~0. 5 mm (MWD) (GMD)
(22.8344.92)%.0.5~0. 25 mm .
(1.3140.39) % ;<C0. 25 mm . ol
(48. 44 +10.43) %, . . MWD 0.66~1. 26
>0.25 mm mm C D, : > > >
) :B >C | , N N )
, s 0. 66 mm,

,>5 mm,5~2 mm . MWD \ :
84%,53% ,<<0. 25 mm A >B >C ., c >
204 % , . B . , B

; ., MWD A > >
s 0.5~0. 25 mm , B > > > s
. , C > > > .
1
GMD 0.44~0.73 mm « D, s , N
MWD , . , [11]O
. . ;GMD (FD) 2.71~2. 88
MWD ; C D, > > >
GMD A B MWD . . . . . )
> > > . FD . . . ;

C



4 57
(FD) MWD,GMD ( 3, MWD GMD
. , 0. 99, )
; [14]
B >C o MWD  GMD
) 0. 95,
> > > MWD, GMD , FD
) , o , 18l - >5 mm, 5
N N A >B >C ~2 mm MWD, GMD )
, :C >B . >2 mm ,
A ) » FD  >5 mm,5~2 mm,2~1 mm
o , —0.90,—0.89
3.3 —0.64, >1 mm )
2 , , ;i 0.5~
> > > o 0. 25 mm ,  <<0.25 mm
. N :A >B >C , 0.65 0.95,
B <C . A )
> > )
, e i . FD MWD,
o B > > GMD,SOM —0.99,—0.99
> ) —0. 87, o
) B 18.00 g/kg,
32. 30 g/kg"'?,
) B
56 %0, C
) > >
3.4
2
3
MWD GMD D SOM >5 5~ 2~ 1~ 0.5~  <0.25
mm 2 mm 1 mm 0.5 mm 0.25 mm mm
MWD 1. 00
GMD 0.99** 1. 00
FD ~0.99"* ~0.99"* 1. 00
SOM 0.89"* 0.86** ~0.87*~ 1. 00
>5 mm 0.92** 0.92** ~0.90"~ 0.84** 1. 00
5~2 mm 0.89** 0.87** ~0.89*~ 0.78** 0.66* 1. 00
2~1 mm 0. 64~ 0.73** ~0.64* 0. 40 0. 37 0.81** 1. 00
1~0.5 mm ~0.02 0. 06 ~0.05 ~0.01 ~0.07 ~0.11 ~0.25 1. 00
0.5~0.25 mm ~0.66* ~0.65% 0.65% ~0.51" ~0. 54 ~0.71% ~0.60" 0. 24 1. 00
<0. 25 mm ~0.92"% ~0.94"* 0.95** ~0.78** ~0.76" ~0.85** ~0.63"* ~0.34 0.55* 1. 00
Lk »<0. 05 Lk % »<<0.01 . MWD .GMD .FD

, SOM



58 35
,1983,1(4) ;31-38.
4 [4] , , ..
(1) ) 0l ,2015,33(1) :8-15.
. [5] ; , .
’ ’ , [Jl. ,2012,26(4) ;178-183.
. 0.5~0.25 mm - o
(. ,2012,32(2) ,
, 12-16.
° [7] ; , .o
(2) MWD 0. 66 ~ LJl. ,2005,12
1.26 mm ,GMD 0.44~0.73 mm (3):27-29.
,FD 2.71~2. 88 ’ (8] , , )
> > . ,2012,31(4)
- i ) . . MWD. 423-425.
GMD A >B >C . FD A B ’ ’
. [J]. .2009,23
<B <C , ,
. (5):187-191.
| ; MWD.GMD . o '
B <C . FD B =C [1l. .2010,30(5) :88-90.
. . , B » o [11] , ,
, , ) (1. ,2007,
, , 31(1) :56-65.
) ) [12] Ce
(3) 19.43~34.78 g/kg tl +2009,46(5) :851-860.
C A >B >C [13] ’ ’ E
’ B <C ) A B [T ,2007,40(9)
. 1973-1979.
,C o r14] _
@ MWD,GMD, >2 mm 1. ,2011,47(4) ;95-100.
s FD , [15] ) '
’ [Jl. 2001, 15(4); 122-
o , 125.
, [16] , , ,
. . B [yl .
) . 2011,30(1) ;72-77.
[17] ; , ,
L ] L. ,
[1] . — — . 2012,32(1) ;38-42.
Lyl (D ,2011,41(12),  [18] . . .o
1721-1730. LJl. ,2009, 29
[2] , , , (3):94-96.
LIl [19] , s y
,2009,16(6) :1-12. [J]. , 2006,

[3] . (1.

37(5):857-860.



