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Abstract: Slope aspect and position are two important factors which affect the changes of soil organic carbon
( SOC) and total nitrogen ( TN) . It is important for studying the influences of two terrain factors on the SOC and
TN and forecasting the changes of carbon sink in watersheds of the Loess Plateau. Based on two slope aspects
( westfacing slope and eastfacing slope) and three slope positions ( upper slope mid slope and lower slope) 213
soil surface samples were collected to investigate effect of slope aspects and positions on SOC and TN ( 0-20 cm) in
terraces at a typical watershed of Gaoquangou in hilly regions of the Loess Plateau. SOC and TN in the 0-20 cm
soil layer on the westHfacing slopes are improved by 22. 8% and 13. 6% compared with those of the east-facing
slopes ( P <0.1) . In the same slope aspect or slope positions SOC and TN in the 0-20 cm soil layer in the mid
slopes and lower slopes are higher than those of the upper slopes. In the westfacing slopes the contents of SOC in
the lower slopes ( 8. 78 g/kg) are the highest followed by the mid slopes (7. 82 g/kg) and the contents of SOC
in the upper slopes (7. 46 g/kg) are the lowest. Compared with the upper slopes the contents of TN are increased
by 12. 1% in the mid slopes ( P >0. 1) and increased by 24. 2% in the lower slopes ( P <0. 1) . In the eastfacing
slopes the contents of SOC in the mid slopes (7. 15 g/kg) are the highest followed by the lower slopes ( 6. 28
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g/kg) and the contents of SOC in the upper slopes ( 5. 37 g/kg) are the lowest. Compared with the upper slopes
the contents of TN are increased by 37.3% in the mid slopes ( P <0.1) and increased by 29.4% in the lower
slopes ( P <0. 1) . The interaction of slope aspect and position affects spatial distribution of SOC in the watershed

significantly ( P <0. 1) . Slope aspect and position have significant influences on soil C/N ratio ( P <0. 1) . These

results are useful for accurately estimating the changes of SOC and TN in terraces of the small watersheds.
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Table 1 Sample size and proportion in Gaoquangou watershed of hilly regions of the Loess Plateau
(n) (%)
Aspect Slop position Number of sampling points Percentage of sampling points
Upper slope 5 7.5
WestHacing slopes Mid slope 12 17.9
Lower slope 1 16.4
Upper slope 4 6.0
EastHacing slope Mid slope 16 23.9
Lower slope 19 28.3
Total 67 100
1.3
Excel SAS 2
UNIVARIATE plot normal 2.1 N
o SAS 2 SOC
SOC.TN  C/N 1.53 ~13.06 g/kg 7.20 g/kg
( GLM) F (W =0.9781) TN 0.28 ~
( N ) 3 ( N N 1.22 g/kg 0.70 g/kg =
) ( Duncan) 0.9837) C/N 5.47 ~13.36
( GLM) 10. 26 (W=0.9721) .
F ( Duncan) o N SOC TN
C/N (P<0.1) ( 3)
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2 (0—20 cm)
Table 2 Normal distribution test of SOC TN and soil C/N ratio in topsoil (0-20 cm) in Gaoquangou watershed

of hilly regions of the Loess Plateau

Mean Max Min SD cv Range w
Item (g/ke) (g/ke) (g/ke) (g/kg) (%) (g/ke) W value
SOC 7.20 13.06 1.53 2.55 35.41 11.53 0.9781
TN 0.70 1.22 0.28 0.22 31.86 0.94 0.9837
C/N 10. 26 13.36 5.47 1.42 13.82 7.89 0.9721
( Note) : SOC— Soil organic carbon; TN— Total nitrogen. n =213 SD—Standard deviation; CV—Coefficient variation.
3 N
Table 3 ANOVA analysis of spatial distribution of SOC TN and soil C/N ratio in Gaoquangou watershed
of hilly regions of the Loess Plateau
SOC TN C/N ratio
df
Ttem SS MS F Pr>F S8 MS F Pr>F  SS MS F Pr>F
A 1 123.11 123.11 19.82 <0.0001 0.56 0.56 11.59 0.0008 22.96 22.96 11.09 0.0010
P 2 31.37 15.69 2.53 0.0825 0.58 0.29 5.99 0.0030 23.82 11.91 5.75 0.0037
AxP 2 36.96 18.48 2.97 0.0532 0.19 0.10 1.97 0.1414 7.75 3.87 1.87  0.1566
( Note) : SOC—Soil organic carbon; TN—Total nitrogen; A— Aspect; P— Slop position; df— Degree of freedom; SS—
Sum of squares; MS—  Mean square.
SOC 33.2%( P <0. 1) SOC( 6.28 g/kg)
(P<0.1) 17.0% (P >0.1) ; TN(0.70 g/kg)
™ C/N (P> 37.3% (P <0.1) TN ( 0. 66
0.1) g/kg) 29.4% (P <0.1) .
2.2 SOC TN SOC TN
SOC TN (P<0.1) > o
( 3). 2.4 C/N
SOC TN o NN
SOC(7.46 g/kg) C/N (P<0.1) .
38.9% TN(0. 66 g/kg) 29.4%: C/N(11.29) 4.8% (P
SOC ( 7.82 g/kg) TN (0. 74 >0.1); (10.58) 4.6% (P
g/kg) 9.4% 5.7%; <0.1); ( 10.65) 13.7% ( P
SOC( 8. 78 g/kg) 39.8% <0.1) .
TN( 0. 83 g/kg) 25.8% C/N (P
2.3 SOC 1IN <0.1)( 4).
SOC TN C/N( 10. 58) 6.3% (P <0.1) C/N
( 4, (10.65) 5.7% ( P<0.1);
SOC( 7. 82 g/kg) 4.8% C/N(10.12) 6.0% (P>
(P>0.1) SOC(8.78 g/kg)  0.1) C/N(9.37) 13.0% (P <0.1) .
17.7% (P <0.1); TN ( 0.74
g/kg) 12.1% (P >0.1) TN C/N > ;
(0. 82 g/kg) 24.2%(P<0.1) . C/N >

SOC(7.15 g/kg)
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4 SOC.TN C/N
Table 4 Effects of slope aspect and position on SOC TN and soil C/N ratio in Gaoquangou watershed of

hilly regions of the Loess Plateau

(n) soc N
Aspect Slop position No. of samples (2/ke) (2/ke) C/N ratios
Upper slope 22 7.46 £0.31 b 0.66 +0.03 b 11.29 +0.19 a
WestHacing Mid slope 34 7.82 +£0.49 ab 0.74 £0.04 ab 10.58 +0.18 b
slopes Lower slope 33 8.78 £0.47 a 0.82+0.04 a 10.65 +0.15 b
Upper slope 12 5.37+£0.73 b 0.51+0.07 b 10.77 £0.61 a
East-facing Mid slope 55 7.15+0.37 a 0.70+£0.03 a 10.12 £0.16 ab
slope Lower slope 57 6.28 £0.29 ab 0.66+0.03 a 9.37+0.27 b
( Note) : SOC—Soil organic carbon; TN—Total nitrogen. 90% Values followed by different
letters are significantly different at the 90% level.
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