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Soil Organic Carbon Storage in Zhifanggou Watershed of Loess Hilly Region

HOU Xiao—+ui' XUE Zhi4ing' CHENG Man' AN Shao-shan'’
(1. College of Resources and Environmental Science Northwest A & F University Yangling Shaanxi 712100 China;
2. Instititue of Soil and Water Conservation Northwest A & F University Yangling Shaanxi 712100 China)

Abstract: Through the field survey and laboratory analysis soil profiles with various land uses were characterized re—
garding soil organic carbon variations and storages in the Zhifanggou watershed in the loess hilly region. The results
show that the soil organic carbon contents in different soil layers varied moderately increasing with soil depth in the
study area. Approximately 4.73 x 10" t soil organic carbon was stored in 0—60 ¢m soils in the watershed which was
mainly distributed in natural grassland and forest accounting for 80% of the total amount. Under different types of
land use the soil organic carbon content in the Zhifanggou watershed differed significantly in a descending order as:
natural grassland > shrub > forest > dammed valley > terrace farmland > slope land > abandoned land > orchard.

Keywords: loess hilly region; small watershed; soil organic carbon; land use

23
841
45
12
13
14
6

7
:2011-08-03 120114009
: “ 7 (41030532; 41171226) ;

“ ( QN2011049)
(1986—) ( ) o E-mail: hxi86@ 126. com,
(1972—) ( ) . o E-mail: shan

@ ms. iswe. ac. cno



22 32
30 a (S0Cy)
S0C, = X80C; x BD, x D, (1)
X ’ :SOC,—— ; BD,— ;
1 D,‘ , m o
( TSOCD)
109°1346"—109°1603"E 36°46°42"—36°4628" n
N; 8.27 km’ 1010 ~1431 m Tson = 2 ASOCDS, (2)
8.1 km. + ASOCD,—
8.8 C ;S , n
549.1 mm, °
5 2000 1: 1
. ArcGIS 9.
2 2010
17 30 a o >
~ N ~ ( ) N Al
) Al ( ) o
B ( Robinia pseud—
oacacia) ( Caragana korshinskit) ( Hippo— > ° Excel
phae rkamnoides) ( Artemisia sacrorum) 2003 SPSS 17.0 °
( Stipa bungeana) ( Bothriochloa ischae— 3
mum) ( Setaria viridis) -
3.1
2
2010 8—9 B 1
i 6.12 ~9.31 g/kg
. : 1. 14 ~1.28
. g/em’ o
6—8 GPS ¢,
. ' C,<0.1 0.1<
6 3 (0—10 em 1030 em 30—  C€,<1.0 ¢,>1.0
60 cm) o P
o 0.09 0.09 0.05
NN H,80,—K, C10, 0.1 0
o K—S o
1
/cm K—S
) 0—10 19. 04 2.77 9.31 3.97 0.43 0.08 60
| 10—30 14.21 3.10 6.95 2.25 0.32 0.32 60
(g-ke™) 30—60 11.22 2.27 6.12 2.06 0.34 0.71 60
) 0—10 1.34 0.86 1.14 0.10 0.09 0.93 60
\ 10—30 1.66 1.00 1.22 0.11 0.09 0.26 60
(g=cm™) 30—60 1.48 1.19 1.28 0.06 0.05 0.14 60




2 23
3.2 o
A, o 10—30 cm SOC
; > > > > >
2 2 > > SOC
o 0—10 cm o 30—60 cm
> > > > > SOC 10—30 cm
> > N
(p<0.05) . 1030 cm o
> > > > > N
N > :30—60 cm o
> > N >
16' a
N > > o 0— ~ M O0—10cm E10—30cm E30—60cm
=11
10 c¢m 10—30 cm : 12¢
30—60 cm W gl
=
B 4
) Pl
0
23
. 1
1 2 03 4 5
2 6 7 .8
0—10 cm 10—30 cm 30—60 cm 34 0 —60
1.19£0.07" 1.25+0.03" 1.29 +0.09" : oY em
1,06 +0.10°  1.19 £0.08" 1.28 +0.06" ArcGIS
1.11 £0.10"¢ 1.19 +0.11"® 1.28 £0.05" 0—60 cm 4.73
1.25+0.04  1.37 £0.06** 1.38 +0.08" %10 1. 3 0—60 cm
1.12 £0.04"" 1.23 £0.09"* 1.27 +0.04"
1.17 £0.11™* 1.24 +0.08" 1.24 £0.06"
1.21 £0.12** 1.27 £0.18"* 1.29 +0.08"
1.22 £0.04™ 1.18 +0.08" 1.30 +0.02" .
27.36%  49.05%
0.05) .
(p<0.05) 36.81%  44.69%
3.3 5.65% 6.77%
5.39% 5.10% - N
S 1 . .
11.18% 7.81% »
4
o (0—10 cm)
5.65 g/kg N N
(15.02 g/kg) . (10.74 g/kg) . =

(9.94 g/kg) . (9.61 g/kg) .

(7.87 g/kg) .

(7.70 g/kg) . (6.27 g/kg)
2.71.91.81.7 1.4 1.1



24 32
% 2728 . 31
20% ~50%
30% ~50% - o
) » o
2 )
30 .
3 0 -60 cm
/
fu 1% (kg+m™?) I % :
2265 212.73 27.36 7.69 +1.07 17 419.49 36.81
468 010.49 5.65 5.45 +0.66 2 550. 66 5.39
4 061 620.73 49.05 5.23 £0.66 21242.28 44.89
560 223.79 6.77 4.31+£0.53 2 414.56 5.10
22 791.22 0.28 4.83+0.73 110.08 0.23
56 371.58 0.68 6.54 +£0.90 368. 67 0.78
375 280.76 4.53 3.78 £0.56 1 418.56 3.00
470 858. 16 5.69 3.82+0.49 1798.68 3.80
8 280 369. 46 100. 00 47 322.98 100. 00
M . Boca Raton: CRC Press 1999:17-36.
5 4 Lal R. Soil erosion and the global carbon budget J . Envi-
(1) ronment International 2003 29( 4) : 437-450.
5  Smith P. Carbon sequestration in croplands: The potential
in Europe and the global context J . European Journal of
Agronomy 2004 20( 3) :229-236.
6 Liu Guobin Xu Mingxiang Ritsema C. A study of soil
° surface characteristics in a small watershed in the hilly
(2) gullied area on the Chinese Loess Plateau ] . Catena
2003 54(1/2): 31-44.
o 7
(3) 0—60 cm J. 2000 55(5) :533-544.
4.73 x10* t 8 Chen Liding Gong Jie Fu Bojie et al. Effect of land use
80% s conversion on soil organic carbon sequestration in the loess
s hilly area loess plateau of China J . Ecological Re—
search 2007 22(4) :641-648.
9  Post WM Kwon K C. Soil carbon sequestration and land-
1 use change: Processes and potential J . Global Change
J. 2000 55(5) :533-544. Biology 2000 6( 3) :317-327.
2 Torn M'S Trunbore S E Chadwick O A et al. Mineral 10 Wang Yafeng Fu Bojie Lii Yihe et al. Effects of vege—
control of soil organic carborn storage and turnover J . Na— tation restoration on soil organic carbon sequestration at
ture 1997 389(6647) : 170473. multiple scales in semi-arid Loess Plateau China J .
3 Doran ] W Jones A J Arshad M A et al. Determinants Catena 2011 85('1) :58-66.
of Soil Quality and Health Soil Quality and Soil Erosion 11



2 25
J. 2006 25(3): (1):742.
94-99. 23 .
12 ] 2006 26( 3) : 647-654.
J . 2005 25(5):1724. 24
13 J. 2004 15(4) :593-599.
J . 2003 17(03) : 1345. 25 N
14 J. 2002 22(3) :220-228.
J . 2008 29 26
(10) :2879-2883. I . 2006 16(1):
15 7679.
J . 27 Silveria A M Victoria R L. Baliester M V et al. Simula—
2008 19( 3) :517-523. tion of the effects of land use changes in soil carbon dy-
16 . J . namics in the Piracicaba river basin Sao Paulo State
2001 22(9):39. Brazil J . Brasileira 2000 35(2) :389-399.
17 28  Davidson E A Ackeman I K. Changes in carbon invento—
J. 2004 59(4):621- ries following cultivation of previously untilled soil J .
628. Biogeochemistry 1993 20(2) : 161493.
18 29
J. 2009 J. 2004 18
23(3) :9296. (6):103407.
19 30 Smith ] L Paul E A. The Significance of Soil Microbial
J . 2004 18 Biomass Estimations M //Bollag J] M Stotzky G. Soil
(3):5356. Biochemistry. New York: Marcel Dekker Inc. 1991:
20 M . 359-396.
2006. 31
21 I
J . 2007 3(10) :98-402.
2007 15(4) :53-56. 32
22 I . 2005 20
J . 2008 22 (4) :529-536.
20 ) 14  Robert P G James A E Elaine R I et al. Chemistry
11 . and microbial activity of forest and pasture riparian—zone
7 2009 29(3):1587- soils along three Pacific Northwest streams J . Plant and
1595. Soil 1997 190(1) :169-178.
12 15
J . D . : 2009.
2004 24(3) 229233 248. 16 Nguyen L. Smith C M Cooper A B. Impact of cattle trea—
13 Lowrance R Altier L' S Williams R G et al. The ripari— ding on hill land: Soil physical properties and contaminant

an ecosystem management model J . Journal of Soil and

Water Conservation 2000 55( 1) :27-34.

runoff J . New Zealand Journal of Agricultural Re-

search 1998 41(2): 279-291.



