32 18 Vol. 32 No. 18
2012 9 ACTA ECOLOGICA SINICA Sep. 2012

DOI: 10. 5846 /stxb201108121182
2012 32( 18) :5777-5785.

Zhang Y J Guo SL NanY F LiJ C. Effects of soil erosion control measures on soil organic carbon and total nitrogen in a small watershed. Acta Ecologica

Sinica 2012 32( 18) :5777-5785.

1 12 * 1 1
(1. 712100;
2. 712100)
( Soil organic carbon SOC) ( Total nitrogen TN)
o ( )
3 ( .. ) 3 ( . )
737 SoC TN . .
SOC  TN(0—I0 em ) (P<0.1) . .
soc TN 18% 24% .70%  59%.25% 21%; SOC TN
76%  54%\25% 27% . 0—10 cm soc TN
(P<0.1) . SOC TN 46% 43%; So¢ TN
18%  6%; SOC TN 14%  18% . 0—100 cm SOC TN
( Soil moisture SM) SOC TN SM

Effects of soil erosion control measures on soil organic carbon and total nitrogen

in a small watershed
ZHANG Yanjun' GUO Shengli' >*  NAN Yafang' LI Junchao'

1 College of Resource and Environment Northwest Agriculture and Forestry University Yangling Shaanxi 712100 China
2 State Key Laboratory of Soil Erosion and Dry land Farming on Loess Plateauw Institute of Soil and Water Conservation Chinese Academy of Sciences and
Ministry of Water Resource Yangling Shaanxi 712100 China

Abstract: It is significance of assessing soil organic carbon ( SOC) and total nitrogen ( TN) sequestration potential to
understand dynamics of soil organic carbon ( SOC) and total nitrogen ( TN) at a small watershed with comprehensive
measures in the loess region of China. Based on three topographic positions ( Ridge slope Gully slope Valley bottom) and
three control measures for soil erosion ( Level terrace Woodland measures Grassland measures) 737 soil samples were
collected to investigate effects of topographic positions and soil erosion control measures on soil organic carbon and total
nitrogen at Zhuan Yaogou watershed in the hilly region of Loess Plateau. Under the similar topographic positions SOC and
TN (0—10 cm soil layer) in level terrace woodland and grassland were significantly higher than those in cropland on
sloping land ( P<0.1) . For the ridge slope SOC and TN in level terrace woodland and grassland were 18% and 24%

70% and 59% and 25% and 21% higher than that in cropland on sloping land respectively; For the gully slope SOC
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and TN in woodland and grassland were 76% and 54% and 25% and 27% higher than that in cropland on sloping land

respectively. The similar control measures for soil erosion produced significant differences among topographic positions ( P<

0.1).

than those in the ridge slope; For the woodland measures

In the 0—10 cm soil layer For the level terrace measure SOC and TN in valley bottom were 46% and 43% higher
SOC and TN in the gully slope were 18% and 6% higher than
those in the ridge slope; For the grassland measures SOC and TN in the gully slope were 14% and 18% higher than those
in the ridge slope. In the 0—100 c¢m soil depth SOC or TN had the similar change characteristics with soil moisture among
the topographic positions and the soil erosion control measures. An exponential relationships of y= ae”( y is SOC or TN and

% is soil moisture) were developed between SOC ( TN) and soil moisture at the small watershed.

Key Words: topographic positions; soil erosion control measures; soil organic carbon; total nitrogen; soil moisture
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Table 1 Variance analysis of spatial distribution of soil organic carbon total nitrogen and soil moisture in watershed
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Fig.2 Effect of control measures on soil organic carbon total nitrogen and soil moisture
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Table 2 Relationships between soil moisture and soil organic carbon or total nitrogen in small watershed of Loess Plateau

Relationships between soil moisture

and soil organic carbon and total nitrogen

Relationships between soil moisture

Soil erosion Topographic
control measures positions
Regression Numbers R? P.>F Regression Numbers R? P.>F
equations of samples equations of samples
Cropland on y=0.6765¢" 17 15 0.53 0.0022  y=0.0548¢" 173 15 0.55 0.0015
cultivated slopedand y=2.2765¢% 090 19 0.42 0.0028 y=0.2038e" 0% 19 0.34 0.0085
y=1.1252¢% %854 47 0.40 <0.0001 y=0.0769¢° 1% 47 0.44 <0.0001
Level terrace y=0.4596¢" 121 15 0.61 0.0006 y=0.0889¢" %2 15 0.71 <0.0001
y=1.6254¢% 496 34 0.27 0.0016  y=0.0859¢" %05« 36 0.27 0.0013
y=0. 8286 1443 65 0.55 <0.0001 y=0.0778¢" 127 66 0.46 <0.0001
Woodland measures y=0.8929¢ 1977+ 11 0.12 0.3014  y=0.0387¢" 1628 11 0.41 0.0351
y=0.9990¢% ®%% 57 0.46 <0.0001 y=0.0751¢" % 61 0.48 <0.0001
Grassland measures y=1.5995¢" 0615 103 0.18 <0.0001 y=0.1276¢" %! 101 0.27 <0.0001
3
Table 3 Effects of topographic positions and control measurements on soil carbon to nitrogen ratio
R
Soil erosion Topographic Regression Numbers of Correlation P.>F
control measures positions equations samples coefficients
Cropland on y=10.74x+0.28 66 0.92 <0.0001
cultivated slope-dand y=12.37x-0.40 44 0.90 <0.0001
y=10.00x+0. 40 113 0.90 <0.0001
Level terrace y=12.27x-0.67 24 0.86 <0.0001
y=8.54x+0.90 56 0.86 <0.0001
y=11.96x+0.11 109 0.97 <0.0001
Woodland measures y=13.24x-0.33 34 0.94 <0.0001
y=11.00x+0. 13 131 0.89 <0.0001
Grassland measures y=12.44x-0.26 180 0.92 <0.0001
4
. . SOC.TN.SM (P<0.1) .
. . SOC TN (P<0.1) .
SOC TN ( P<
0.1) . . .
SOC TN SOC TN o
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