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Organic carbon dengty of topsoil and its spatial distribution of
small watershed in hilly region of loess plateau

H 1,23 H H 2.3 +1,2
WAN G Xiao-li ,DUAN Jiarrjun ” ,GUO Sheng-li
(1 Collegeof Resources & Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Instituteof Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resource, Yangling,

Shaanxi 712100, China;3 College of Life Sciences, Guizhou University , Guiyang, Gui zhou 550025, China)

Abgract : Based onfield survey and laboratory analys s,by usng multi - linear stepwise regresson and
geographic information system (GIS) ,the paper studied the spatial distribution of surface soil (0- 20 cm) ,
organic C dendty in the Yangou watershed of loess hilly-gully region and its relationships with land use,
landform ,and s0 on. The results showed that the surface il organic C dendty ranged from 0.97 2.93
kg/ m’ ,with an average about 1.72 kg/ m* in the watershed ;the most important influential factor of soil or-
ganic C dendty was land use;the spatial distribution map of il organic C densty showed apparent arbori-
zation and strip. The* hot spots’ of high soil organic C densty were condstent with the distributions of ar-
bor and bush land ,those of low soil organic C density were cons stent with the distributions of the terrace,
orchard ,dopefarmland ,sparse woodland and new woodland and those of middle soil organic C density were
condstent with the distributions of the grassland and plain land. The total soil organic C storage of topsoil
in the watershed was about 76.81 x 10° t.

Key words: hilly region of loess plateau ;soil organic carbon density ; Yangou water shed
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9.8 , 558 mm
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rhamnoi des) , (Medi cago sativa L)
(erectmilkvetch) ;

( Betula

( Queccus liaotungensis)
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(Artemisia gmelinii)
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, SPSS13. 0 ,0 20 cm
( ;
P<0.05, P>0.10) C=dxpi xGOi, (1)
S=AxXG (2
i i , i=9;C
: di , d =
20 cmpi : Pi
1.19 g/cm®*™ ;o ;'S
VA
2.2.3
ArcGIS9.0
(Raster calculate) ,
( % 100)
: (1)
(2
2 0 20cm
Fg.2 Sample pointsof soil in Yangou watershed
1
Table 1 Coding values of land use and aspect in Yangou watershed
Land use Coding value A spect Coding value
Terrace 3.77 Southwest 3.78
Orchard 4.33 Sout heast 4.34
Sope land 4.42 Pan 4.53
Sparse woodland 4.91 South 5.84
New woodland 5.03 Northeast 7.08
Grasdand 6.51 Northwest 7.08
Painland 7.45 West 7.33
Arbor land 10.88 East 7.37
Bush land 11.99 North 10.24
, 0. 537,
3
3.1 - 0.313,0.192 - 0.142 3
, 7.23+
(y) (x1) 3.41 g/ kg, 0.97 2.93 kg/ m’,
(x2) (xa) (xa) (xs) 1.72 kg/ m’* ,
(xs) 6 : , 2.40
y =2 299.454 +0.895x: +0.448x - kg/ m? ; ,
0. 000 452 755xs - 0. 000 599 097 xs 1.71  1.53 kg/ m;
(R=0.688"",n=168) (3 , 0.97 1.26

2 1

kg/ m?
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2
Table 2 Test of the relations between SOC and land use, aspect , longitude, latitude in Yangou watershed
] ] . T
Forecast variable Nons_tandardl_ze_d Standardlze‘d.regresson T value Sgnificance
regresson codfficient coefficient
Constant 2299. 454 4.385 0.000
Land use 0.895 0.537 8.848 0.000 " "
Aspect 0.448 0.192 3.123 0.002 " *
Longitude - 0.000452755 - 0.142 - 2.004 0.047 "
L atitude - 0.000599097 - 0.313 - 4.393 0.000 " "
- * (P<OO5) (P<001)
Note: *and * *mean dgnificant corrations at the levels of 0.05 and 0.01, respectively.
3
Table 3 Density and storage of il organic C (0 20cm) in Yangou watershed
/ / ! %
/ hm? ! %
: (g- kg™ 1) (kg- m-?) (x10%1) C storage
Land use Area Area proportion SOC C dendty C storage proportion
Terrace 582.00 13.0 4.09+1.43 0.97 5.66 7.4
Orchard 666. 92 14.9 4.59+1.62 1.09 7.29 9.5
Sope land 127.64 .9 4.70+1.43 1.12 1.43 1.9
Sarse woodland 338.76 7.6 5.12+1.18 1.22 4.13 5.4
New wood and 471.25 10.6 5.29+1.72 1.26 5.93 7.7
Grasdand 615.02 13.8 6.41+1.64 1.53 9.39 12.2
Pain land 216.03 4.8 7.18+1.63 1.71 3.69 4.8
Arbor land 662.54 14.8 10.37+1.52 2.47 16.3 21.3
Bush land 783.94 17.6 12.29+1.45 2.93 22.93 29.9
* Mean 7.23+3.41 1.72
Sum 4 464.10 100 76.81 100
Dx Note: * means taking area as weight.
1,3 . - 12.2%
- - - - - 53.8%,
- - ; ( 36.6 %
3.2 st”': "
2 3 AN\
' J’@
' |- 3 B % 4
C density
' 0.00~0.70kg/m";
’ 0.70 ~ 1.40 kg/m’;
’ 1.40~2.10kg/m’;
, , MR 2.10-280kg/m;
280~ 3.50kg/m’;
B 3.50-420kg/m
3.3 0 1
2 [ S—
3 ,  4464.10 hm ,
76.81 x 10° t
’ 3 0 20cm
17.6% 14.8%, Fig.3 Spatial distribution of SOC density (0 20 cm)
29.9% 21.3% , in Yangou watershed
13. 8 %, 1.72
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