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Abstract: In order to determine the effects of land use changes on the storage of soil organic carbon ( SOC) in deep soil layers ( 100~200 cm) SOC
content and the distribution characteristics of five typical land use types in Ziwuling forest zone on the hilly Loess Plateau were studied in the paper.
Response of SOC storage in deep soil to the land use changes was analyzed under four kinds of land use changes including from natural woodland to
artificial woodland  from natural woodland to cropland from natural shrubland to cropland and from natural shrubland to revegetated grassland. The results
showed that SOC content of natural woodland natural shrubland artificial woodland revegetated grassland and cropland was 5.85 3.96 4.98 3.09 and
3.20 gekg™! respectively. SOC content of natural woodland and artificial woodland was significantly higher than those of natural shrubland revegetated
grassland and cropland ( p<0.05) .SOC in upper and deep soil layers contributed 58% ~73% and 27% ~42% to total SOC in the whole profile ( 0~
200cm) under all investigated land use types.SOC content in upper soil layer varied significantly between different land use types however no obvious
difference in SOC content was observed in all investigated land use types. Land use changes showed significant effect on SOC storages. SOC storages in 0~

200cm profile were reduced by 9.68 52.90 20.20 and 12.49 t*hm™ under the four aforementioned types of land use changes.SOC storages in 0~ 100cm

( No.41171228 40971174) ; ( No.XDA05050504)
Supported by the National Natural Science Foundation of China( No.41171228 40971174) and the Strategic Priority Research Program of Chinese
Academy of Sciences( No.XDA05050504)
(1988—) E-mail: zhouyananzhang @ 163.com; * ( ) E-mail: xumx@ nwsuaf.edu.cn

Biography: ZHANG Shuai( 1988—) male E-mail: zhouyananzhang @ 163.com; * Corresponding author E-mail: xumx@ nwsuaf.edu.cn



12

3095

profile decreased by 2% ~48% while the deep layer decreased by 12% ~22%.Compared with conversion from woodland to cropland SOC recovered slowly

when land use changed from cropland to woodland. The results suggested different sensitivity of SOC to land use changes in the upper ( 0~ 100 cm) and

deep ( 100~200 cm) soil and SOC in deep soil layers were more stable than that in upper soil layers.

Keywords: land use change; deep soil layer; soil organic carbon storage; hilly Loess Plateau

1 ( Introduction)

. ( Post et al.
1982; Schlesinger 1990; Houghton 1995)
1400~ 1500 Gt
(500~600 Gt) 2~3
(750 Gt) 2 CO,
10 . /

( Contzen et al. 1994)
Co,

( Watson et al. 2000) .

“ 7 ( Kirschbaum 1995;

( Jackson et al.

2000) .
( 2004)

30 cm ( Hughes
et al. 2000; Vesterdal et al. 2002; Lorenz et al.
2005; 2006) .

( Osher
et al. 2003; 2004; Wright et al. 2007,
Poeplau et al. 2011; Harrison et al. 2011) .
SOC 0.255 t*hm™’ 1m
( Contzen et al. 1994) ;
Guo (2002)
I m 10%.

1m

<20
70
/ (
2004) .
1~2m
soC 2 m 37.3%(
2010) .
(
2010; 2012) .
(0~100 cm)
( 100~200 cm)
2 ( Materials and methods)
2.1
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109°08° ~109°11° 36°04° ~36°05") .
920~ 1683 m
100~ 150 m 4.5 kmekm™.
9%« 576.7 mm 7.8.9
60%
(1842—1866 )
150
20
40—60 N N
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0.7
( Betula platyphylla

2004) .

( Pobulus davidiana) .
Suk) .

( Ulmus pumila)

( Quercus liaotungensis Koidz) .

( Pyrus betulaefolia Bunge)
0.9
( Lespedeza buergeri Miq) .
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( Hippophae rhamnoides

( Spiraea

salicifolia L) .

( C.zabelii Schneid) .
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Tzvel )
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( Euonymus japonicus Thunb) .
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( Pyrus betulaefolia
Bunge)
2.2
2.2.1

2013 8—11

20

20 cm

25
30

10 50
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10 . 5
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Table 1  Characteristics of studied sites
/m /(°)
1266~ 1276 15~30 P. tabulaeformis- P. davidiana
P.davidiana Armeniaca stbirica ( L.)
1212~ 1264 18~25 Lam. . Sophora davidii Rosa
xanthina Lindl. S. viridis
1211~1216 15~25 P. tabulaeformis- S. viridis
1201 ~ 1212 3-15 ‘ [ 'smensm\ Artemisia annua L-
S. wiridis
1253~ 1284 5.8 o Setaria italica~ Zea mays~
Glycine max
1252~1275 15~30 Glycine max
222 SPSS16.0 ( GLM)
- ( 2000) . o
SOCS=S0CxpxHX( 1-8,,. /100) X0.1
SOCS (t=hm™); SOC
Loy - o3y ]
(geks ) ip (grem™)  H 3 ( Results and analysis)
( Cm) ; 5me 22 mm
3.1
2.2.3 Excel
2 0~200 cm
SPSS16.0
ANOVA LSD X ' X X
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5.85.3.96.4.98.3.09.3.20 (0~100 cm)
gokg™ \ . ( 100~200 cm) 3.77~8.50
. (p<0.05) gekg™ 1.92~3.20 gokg™
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1% 29% ~42%.
0~60 cm N
60 cm .
N N 0~60 cm N
(p<0.05) 60
cm . 0~40 cm
( p<0.05) . ( n.
2
Table 2 The concentration of soil organic carbon under different land-use types
Jem /(gkg™")
0~20 20.11+2.14% 13.85+2.784" 16.43+3.59* 8.59+2.23% 5.81x1.13%
20~40 9.18+1.10% 5.80+0.61"% 8.01x1.53% 4.93+1.36" 3.89+1.09%
40~60 5.38+0.52¢ 3.29+0.16% 4.27+0.91%" 2.90+0.71B% 3.17£0.57%
60~80 4.19+0.60“ 2.84+0.21% 3.70+0.74% 2.57+0.73% 3.07+0.49%
80~ 100 3.64+0.56™ 2.72+0.22¢ 3.31+0.73% 2.29+0.84 2.91+0.43%>
100~120 3.55+0.40™ 2.44£0.09% 3.11x0.66%" 2.05+0.79% 2.87+0.44%0
120~ 140 3.33+0.45™ 2.26+0.19% 2.92+0.67%" 1.91+0.66% 2.69+0.15%"
140~ 160 3.29+0.61 2.14+0.14%¢ 2.82+0.60%" 1.92+0.44% 2.68+0.18
160~ 180 2.97+0.55 2.21+0.10%" 2.59+0.60“" 1.85+0.49 2.50+0.31%
180~200 2.88+0.41 2.04+0.05%° 2.65+0.41%" 1.86+0.24 2.39+0.37%
5.85+0.72° 3.96+0.36" 4.98+0.66" 3.09+0.71" 3.20+0.53"
(p<0.05)
( p<0.05) .
0 a 8 0-100 em 32
— 0 100~200 cm
k- 2 N
&
@ N
b 4 0~200 cm
=
g 9.68.52.90.20.20.12.49 t*hm’
+ 7%39%21% 13%.
(0~100 cm) ( 100 ~200 cm)
e 2 B
1 0~100 cm  100~200 cm ( 2.27
( (p< t*hm™) (7.41 t*hm™) ;
0.05) I: I: I: .
: Ve ) 33.62 t+hm™
Fig.1 SOC content in 0~ 100 cm and 100 ~200 cm depth under
13.08 t*hm™;

different land-use types

(16.14 t*hm™)
(5.14 t*hm™) .
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Fig.2 The variation of SOC storage in different depths under

different land use changes
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Table 3 The variation of SOC storage after different land use changes
Jem /( t*hm™2)
| Il I Y
0~20 2.10 -22.80 -12.02 -16.35
20~40 0.34 -10.11 -2.27 -3.56
40~ 60 -2.13 -5.35 -1.13 0.58
60~ 80 -1.42 -3.12 -0.32 1.29
80~100 -1.16 -1.88 -0.91 0.41
100~ 120 -1.71 -2.60 -0.88 1.53
120~ 140 -1.57 -2.00 -0.76 0.96
140~ 160 -1.74 -1.85 -0.39 1.33
160~ 180 -1.47 -1.57 -1.07 0.54
180~200 -0.92 -1.62 -0.46 0.78
-9.68 -52.90 -20.20 -12.49

1I:

4

28.

9%.14.8% 8.5%

(100~200 cm)

7.7%

71.1%
11.1%+10.2%

(

)

3

Table 4 The contribution of different factors in SOC variation( variance)

0~100 em 100~200 e¢m 0~200 em
2.732  14.76% 0.167 71.06% 0.351 3.27%
8.872 47.94% 0.018 7.66% 4.387 40.83%
5.339 28.85% 0.026 11.06% 5.893 54.84%
1.563 8.45% 0.024 10.21% 0.114 1.06%
GLM n=180.
4 ( Discussion)
1m
25% ~ 30% ( Houghton
1995) . (2007)
0~100 cm
28.2%. (2004)
0~110 cm
54% 0~50 cm
0~200 cm
46%
0~80 cm :

22%
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( Guo et al. 2002;

CO2 « ” 4 ” (
2004; Kirschbaum 1995) .Lugo ( 1986)
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0.5 t*hm™a™'(

2012) .

(2012)
14.20 t*hm™
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0.32 t*hm™a™".

Poeplau et al. 2011) .Detwiler ~ Hall( 1988) 5
30~50 0~20 cm 40% ( Detwiler 1986) .

50% 0~ 100 cm 0~100 c¢m

30%. (2004) 1.73
0~100 cm tehm™a™": 100 ~ 200 cm
35% 0~50 cm 0.39 t*hm™a”'
20% ~79%.
(0~100 cm)
48% ( 100 ~200 cm) 22%.
( Rumpel et al. 2002)
( Liang et al.
2008) ;
( 2007) (
2001; Petersen et al. 2002)
26%
18% ( 2004,
5 ( Conclusions)
2007) 60 cm
1) 0~200 cm
( Rasse et al. 2006; Huggins et al. 2007) ;
0~
( Marinho-Soriano et al. 2006) 200 cm 58% ~T73% 27% ~42%.
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4 0~
200 cm 7% 39% 21%
13%.
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