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Composition Characteristics of Soil Organic Carbon under
Land Use Change in Jianghan Plain, Hubei Province
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Abstract: The soil samples in orchard, dryland, paddy, and the field with dryland and paddy rotation were
collected from Houhu state farm of Qianjiang City, Hubei Province, where is the centre of Jianghan plain.
The total and active organic carbon, composition of humus, and light and heavy fractions were measured.
The contents of organic carbon (OC) in topsoil were different under land use changes. The OC content for
paddy soil was the highest and that for orchard soil was the lowest. The ratios of OC in humus to total SOC
for orchard, dryland, paddy, and rotation soil were 0. 98, 0.91, 0.78 and 0. 86, respectively. The contents
of OC in fulvic acid for paddy and rotation soils were higher than those in other soils. The proportion of sta-
ble organic carbon in total SOC was in the order of rotationa~dryland>orchard>>paddy, and the light frac-
tion followed the sequence of paddy™dryland > orchard>>rotation. It was suggested that the SOC content
would be increased under water culture. However, the SOC stability decreased under water culture, and it
would lost easily when the environment changed. Rotation soil should be paid attention, which was both high
in total and stable OC content. It indicates that rotation culture will not only increase SOC content, but also
increase SOC stability. These results will be helpful to provide scientific references to develop rational ways
of soil management and cultivation.

Key words: soil; active organic carbon; stable organic carbon; land use; Jianghan Plain

:2012-05-03 :2012-07-11

: (40971144,41201231)
(1975—), s s s . E-mail: wangmx(@mail. hzau. edu. cn
(1971—), ( ) s s s . E-mail: wenfeng. tan(@ hotmail. com



6 25
y [20-21] , ,
CO, , o
CO, , Ly
[5] [22] s . .
. , 94 % ,
’\’98% ’ N ~
[6] )
, (D) 1
R 1.1
[7-10] ; (2) .
) f1r-1z] ;(3) 72 kmzo ) ’
, 27.5~30 m, 1%0.
[13-17] . . 1~2 m. 1m s s
R , o 16.3°C,
R >=10°C 5222°C, 1 450~1 500 mm,
( s o Q4
)[18: s ,
> N ’ 1. 4 nm .
R R 1.2
y 20 50s—60s
[7.19] .
. ( . N \ )
(light fraction) (heavy fraction) ; s 2~3 , 10
s , 200 ~500 m,
1) ) ) 1N6 .
’ . 3 1) O’\’16 cm.,
; 1, s . 0. 25,
R y 0. 045 mm o
1
pH
30°23'13. 5" 112°44'14.7" oM ’ ’ 2~3 m, 8.25
30°23'2.1"  112°41'34.2" 10 a 7.23
30°20'51. 8" 112°40'40.4" 10 a 7.14
30°23'7.5"  112°42'18.0" 20 a — 7.40
1.3 el pH ( 2.5+ 1)
e ( 410) .
0.25 mm 5.00 g, 100 ml



26

19

1) 1. 8 7 ’
21.5 kHz.300 mA 10 min, 3000
rpm 10 min,
1.8 g/cm’ , 2~3
95% 3 2 )
40°C N )
[23]
15 mg
, 100 ml , 25 ml 333
mmol/L.  KMnO, ,25C 1h ,
5 min (4 000 rpm), s
1: 250 , (
, VIS—7220) 565 nm ,
KMI’IO,I ’
(
Y,
2
2.1
C D,

(39.0 g/kg),

(19.4 g/kg) ( 14.

6. O’\“28. 4 g/kg,
27% ~71%.
(40. 6 g/kg);

(20. 8 g/kg) .
7 g/kg),

40—50 cm

(12.4 g/kg) 60% .
2.2
. 2 ,

14. 19~30. 31 g/kg.

> > > ,
. 91%’

, 78%.,

(HU—C) > (HA—C) > (FA—

OF HU—C 9.99~21.93 g/kg.,

69% ~74%; HA—C
2.62% ~5.24 g/kg

HHREB/(g- kg
2

FA—C

1.31% ~3. 14 g/kg.

26%~31%.,

0 ].0 3.0 4.0 5.0
g 20¢
% 40 o8
H ool T
—4— 7K H
g0l —»— KR HAE
1
2
/ /
(g+kg') (gekg) (gekg) (gekgh) '%
3. 14a 1.31a 9.99a 14, 44a 98
3.67h 1.31a 12.68b 17.66b 91
5. 24¢ 3. 14b 21.93c 30. 31c 78
2.62d 2. 36¢ 12.86b 17.84b 86
: P<C0.05
2.3 N
4 (SOC)
(ASOO) (SSOC)
3. 3 , SOC, ASOC
SSOC > > > ,
~ > > o SOC,
ASOC.SSOC ,
68% ;
) 3%, .
3 N
SSoOcC/
(SOC)/ (ASOC)/ (SSOC)/ SOC
(g+ kg™ (g+ kg™ (g+ kg™ /%
14.67a 4.42a 10. 25a 70
19. 43b 5.20b 14.23b 73
39.03c 12. 46¢ 26.57c¢ 68
20.75b 5.61b 15. 14b 73
P<C0.05



6 27
2.4 3 ,
4 N N s
. 4.9%~6.9%, ; .
93. 1% ~95. 1%, .
s s
> > > s
; (95.1%) . N ;
(93.1%), N . .
95. 9~ o s
180. 5 g/kg, 10.2~28.6 g/kg. o
C 4, Leo] ,
s N
> > > s \ s
SOC , 65.8%~72.9%
SOC 227.1% ~34.2%  SOC ;
o SOC s o
SOC SOC o >
; > A~ (73%)
> S L (72.9%) ; ;
, ,
s N s o
4
/ / / /
/Y (g+kg ") /% /% (gekg D) /% /% (g+kg ) /% /M (grkg D /%
5.2 95.9 34.2 5.4 111. 3 30.7 6.9 180. 5 31.8 4.9 116.0 27.1
94. 8 10. 2 65.8 94. 6 14.2 69.3 93. 1 28.6 68.2 95.1 15.9 72.9
ide driven by temperature change[ J]. Science,1996,272
3 (5260) :393-396.
N N L2] :
[l ,2009,16(2) :30-33.
39.0 g/okg, ’ [3] Lal R. Soil carbon dynamics in cropland and rangeland
[J]. Environmental Pollution,2002,116(3) :353-362.
’ [4] , :
’ j (1. 12005, 20 (4) ; 384
(12.46 g/ke) « so2.
(6.9%) ’ > [5] United Nations. Report of the conference of the parties
s on its third session[ R]. Kyoto Protocol, FCCC/CP/
R Add. United Nations,New York:1997.
[6] Caspersen ] P, Pacala S W, Jenkins J C, et al. Contri-
butions of land-use history to carbon accumulation in US
[1] Trumbore S E, Chadwich O A, Amundson R. Rapid ex- forests[ ] ]. Science,2000,290(5494).1148-1150.
change between soil carbon and atmospheric carbon diox- (7] s R —



28 19
[Jl. Landscape patterns of vegetation change indicated by
,2010,17(4) :148-152. soil carbon isotope composition[ J]. Geoderma, 2004,
(8] 119(1/2) :69-83.
[Jl. ,1998,22(4) :300-302. [19] Biederbeck B O. Labile soil organic matter as influenced
[9] , s by cropping practices in an arid environment[]J]. Soil
[Jl. ,2005,12(3) . 47- Biology and Biochemistry,1994,26(12):1656-1674.
49, [20] Motavalli P P, Palm C A, Parton W J, et al. Compari-
[10] s s s son of laboratory and modeling simulation methods for
[Il. s estimating carbon pools in tropical forest soils[J]. Soil
2010,17(6) .127-132. Biology and Biochemistry,1994,26(8) :935-944.
[11] , R [21] Hassink J. Density fractions of soil macroorganic mat-
[J]. ,2004,35(5) :648-651. ter and microbial biomass as predictors of C and N min-
[12] , s eralization[J]. Soil Biology and Biochemistry, 1995, 27
(1. (8):1099-1108.
,2001,20(2) :16-19. [22] , s s
[13] R ,Yin Chan. [J.
L. +2005,25(2) :351-357. +2006,21(6):973-980.
[14] , s [23] [M].
[Jl. ,2004,15(4) :593-599. ,1999.
[15] , s [24] [M].
[yl ,2002,39(3): ,1997.
351-360. [25] Blair G J, Lefroy R D B, Lisle L. Soil carbon fractions
[16] . s s based on their degree of oxidation and the development
[I]. , 2005, 20 of a carbon management index for agricultural systems
(4) :537-544., [J]. Australian Journal of Agricultural Research,1995,
[17] Pan G X, LiL Q, Wu L, et al. Storage and sequestra- 46(7):1459-1466.
tion potential of topsoil organic carbon in China’s paddy [26] s s s

soils[J]. Global Change Biology,2003,10(1):79-92.

[18] Biedenbender S H, McClaran M P, Quade J, et al.

[Jl. , 2004, 23
(6):631-634.

R O O O O O I O O O O O O O I O O O O O O O O O O O O O O I

( 23 )

[6] Jonathan H T, Robert S N, Stanley D S. Soil resources
heterogeneity in the Mojave Desert[ J]. Journal of Arid
Environments,2002,52(3) :269-292.

[7] , . .
L. ,2011,20(2) ;76-84.

[8] , )

[Jl. ,2009,40(5) :1063-1069.
[9]

[J]. ,2010,26(24):193-196.

[10] . .

L. ,2011,22(2) ;431-436.
[11] , , .

[Jl. )

(12]

[13]

[14]

[16]

2005,19(6) :31-34.

’ ’

[J. , 2003, 26
(3):217-222.
[rl. ,2004,21(1) :77-80.
[yl ,2006,23(1):134-138.
[Jl. , 2008, 25
(3):406-412.
L7l ,2011,25(6) :116-118.



