35 9 Vol.35 No.9
2015 5 ACTA ECOLOGICA SINICA May 2015

DOI: 10.5846 /stxb201311262813

2015 35(9) :2917-2925.
XueZJ MaLS AnSS Wang W Z. Soil organic carbon density and stock at the catchment scale of a hilly region of the loess plateau. Acta Ecologica
Sinica 2015 35(9) :2917-2925.

1 2 12 1 *
1 712100
2 712100
114
10—30cm 30—60cm 0—

10cm o . > > > N > > > o

o 46527. 12t

(22052.811) (14573. 141) 78.72%

Soil organic carbon density and stock at the catchment scale of a hilly region of

the loess plateau
XUE Zhijing' MA Lusha® AN Shaoshan'> WANG Wanzhong' *

1 State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau Institute of Soil and Water Conservation Northwest Agriculture and Forestry
University Yangling 712100  China

2 Colleges of Resources and Environmental Science Northwest Agriculture and Forestry University Yangling 712100 China

Abstract: An analysis of 114 sampling points was conducted in the Shanghuang catchment under different land uses in hilly
regions of the Loess plateau. Combined with the geo-statistics method this study focused on the spatial variation of soil
organic carbon ( SOC) density with land use and soil depth. The results indicated that the spatial variability of SOC density
was low intensity at a depth of 0—10 ¢m and middle intensity at 10—30 c¢m and 30—60 c¢m. Higher spatial variations
were distributed in the natural grassland area to the east and the shrub land in the middle of this small watershed. Soil
organic carbon density was significantly different among land uses and soil profile depths; it deceased as soil depth
increased. At different depths the highest SOC density value was in the 10—30 c¢m layer and lowest in the 0—10 c¢m
layer. For different land uses the SOC density showed the following trend: natural grassland > orchard > shrub land >
terrace cropland > abandoned farmland > manmade grassland. According to the estimated SOC stock the total stock of the
Shanghuang catchment was 46527.12 t and the carbon storage of shrub land (22052.81 t) and natural grassland ( 14573.
14 t) accounted for 78.72% of the total.
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Fig.1 The location of Shanghuang small watershed and the distribution of sample sites

1

Table 1 The distribution of land uses sample sites and theirs” proportion

/hm? 1% /n 1%
Land uses Area Proportion Num. Proportion
Shrub land 3.996 48.79 30 20.84
Natural grassland 1.773 21.64 12 8.33
Manmade grassland 0.145 1.76 8 5.56
Abandoned land 0.410 5.00 38 26.39
Orchard 0.461 5.63 7 4.86
Farmland 1.289 15.74 12 8.33
N Terrace land 0.085 1.04 7 4.86
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5.19 —10.97 g/kg  7.22—11.38 kg/m’ 10.97 g/kg 30—60 cm
CV . CV<10%
. 10% <CV<100% CV=100% v, 2
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Table 2 Descriptive statistical analysis of soil organic carbon and soil organic carbon density

Soil depth/

Soil carbon om Min. Max. Mean S. D. CV Skewness Kurtosis
0—10 1.28 24.55 9.978 5.294 53.06 0.865 0. 146
Soil organic carbon 10—30 1.11 20.02 7.308 3.537 48.40 0.721 0.601
SOC/( g/kg) 30—60 0.98 10. 66 4.512 2.106 46. 68 0.683 -0.116
0—10 1.39 17.97 7.22 3.80 52.61 1.014 0.571
Soil organic carbon density 10—30 1.48 26.76 11.38 5.31 46.69 0.703 0.377
SOCD/( kg/m?) 30—60 2.05 33.41 10.92 5.41 49.59 1.094 1.999

Min. : Minimum value; Max. : Maximum value; Mean: Mean value; S. D. . Standard deviation; CV: Coefficient of variation

3.2
2022 3
. 0—10cm C,  (0.0487)
a(5.4 m) (9.6 m) o
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43%  45% 10—30 30—60cm
° a
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° a N
3
Table 3 Semi-variogram model and parameters of soil organic carbon density
Soil Optimum Co Co+C, - Proportion R RSS
depth/cm model
0—10 0.0487 0.3014 5.4 0.838 0.046 0.0184

Soil organic carbon density 10—30 0.2213 0.5106 67.55 0.561 0. 606 0.0707
(SOCD) 30—60 0.1882 0.4171 54.39 0.549 0.480 0.0826

Cy: Nugget; Cy+C,: Sill; a: Rang; R?: Determination coefficient; RSS: Residual error

3 ( 2
( ) o
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Table 4 The distribution of soil organic carbon density under different land uses
Soil organic carbon density/( kg/m?*)
Land uses 0—10 c¢m 10—30 cm 30—60 cm Mean
Shurb land 1.51+0.44 2.06+0.55 1.74+0.67 1.77
Manmade grassland 0.76+0. 14 1.30+0.26 1.34+0.37 1.13
Natural grassland 1.99+0. 62 2.71+0.90 2.27+0.98 2.32
Orchard 1.47+0.63 2.42+0.79 2.49+0.94 2.12
N Terrace land 0.83+0.09 1.55+0.41 1.94+0.67 1.44
Farmland 0.52+0.15 0.99+0.37 1.26+0.63 0.92
Abandoned land 1.07+0.32 1.67+0.48 1.45+0.47 1.40
Mean 1.17 1.81 1.78
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Fig.4 The distribution of soil organic carbon stock under different land uses and theirs” proportion

5

Table 5 The vertical distribution of soil organic carbon stocks under different land uses in Shanghuang

Shanghuang
Land uses
Area/m? Percent Area/% TSOC/t Percent TSOC/%
Shrub land 3489369. 30 48.79 22052. 81 47.40
Natural grassland 1772888.39 21.64 14573. 14 31.32
Artificial grassland 145410.70 1.78 545.29 1.17
Abandoned land 409727.09 5 1970.79 4.24
Orchard 461402. 60 5.63 3294.41 7.08
Farmlands 1289130.5 15.74 3699. 80 7.95
N Terrace land 85157.13 1.01 390. 87 0.84
Total 7653085.71 100 46527.12 100
- Bohn
29 20 25
Detwiler 40% 20% * ; Schiffman
Johnson ¥ 35% ; Wilde 50a  0—15 cm

300% —400% ' .

30a

3032
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