31 5 Vol.31,No.5

2010 5 ENVIRONMENTAL SCIENCE May,2010
1 1,2+
)
(1. , 712100 2. , 712100)
, ( . ). ( .
) 0~200 cm ('soil organic carbon, SOC) s SOC
. , SOC (0 ~20 cm) (10.0 g - kg™") (7.8 g-kg™") (8.2
g-kg™) socC ; SoC , socC
- ) ,S0C (5.4 g-kg™') > (5.2 g-kg™") (5.1 g+-keg™)
, 40 cm; , (4.3 g-kg™') > (3.8 g-kg™') > (3.3 g-kg™")
(3.3 g-kg™") s 100 cm; s .20 ~ 100 cm
s0C 0 ~100 cm 67. 6% 3100 ~200 cm s0C 0 ~200 cm 37.3%, 0~100 cm  63.8%.
. (p < 0.05) SOC ; SoC ,
.X144 A :0250-3301(2010)05-1372-07

Influencing Factors of Soil Organic Carbon in Deeper Soil Layers at a Small

Watershed on Tableland Region of the Loess Plateau, China
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Abstract: Analyzing and estimating soil organic carbon ( SOC) storage and changes in deep layers under different land uses and
landforms may play a pivotal role in comprehending the balance and cycle mechanisms of C cycling, and comprehending the capacity of
C sequestration in the terrestrial ecosystem. The study mainly emphasized on effects of landforms and land uses on vertical distribution
characteristic of SOC sampled to a depth of 200 cm at the Wangdonggou watershed on the tableland region of Loess Plateau, China. For
the top soil of 020 ¢cm, the order of SOC contents was gully (10.0 g+ kg™') > tableland (7.8 g - kg™') and slopeland (8.2
g+ kg '). For the subsoil, SOC in tableland was higher than that in gully and slopeland. For slopeland and gully, SOC decreased
with increasing depth, while for tableland, SOC decreased initially, then increased, lastly decreased. Meanwhile, for tableland, the
order of SOC appeared approximately manmade grassland > cropland > orchard with the effecting depth of land uses for 40 ¢m, and
for slopeland the order was native grassland (4.3 g-kg ') > manmade woodland (3.8 g-kg ') > manmade grassland (3.3
g+ kg™") > orchard(3.3 g - kg ') with the depth for 100 c¢m, while for gully, there was no significantly difference(p >0.05)among
different land uses. SOC storage in the profile of 20-200 ¢m accounted for 67. 6% sampled to a depth of 100 ¢m, while for 100-200c¢m,
SOC storage accounted 37.3% in 0-200 c¢m equaled to 63. 8% of the SOC storage in 0-100 ¢cm. The results revealed that landforms and
land uses highly significantly(p < 0.05) affected the vertical distribution of SOC at a small watershed scale and considerable amounts
of C were stored at deeper depths.

Key words:soil organic carbon(SOC) ; influencing factors; vertical distribution; Loess Plateau; small watershed
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SOC [11~15]
SOC 3, 9 ;
20 ¢m e SOC . . , 3,
[18, 19] . 12 .
5 y 55 cm , 6 3 cm
soC 200 , 20 cm , 270
( Georgia) . , 0.25 mm ,
[21]
90 cm . 2700 SOC(H,S0,-K,Cr,0, y (2]
) N ) 20 0 ~200 cm ,
cm SOC 1m SOC SOC ,
33% 42% 50% . , 1.
SOC 1 0 ~200 cm
, , . Table 1~ Soil bulk density in 0-200 cm in landforms at Wangdonggou
catchment in gully region of Loess Plateau
/g em 3
SOC SOC /em
, SOC , 0~20 1.25 1.27 1.21
20 ~40 1.30 1.27 1.30
40 ~ 60 1.35 1.30 1.31
1 60 ~ 80 1.36 1.21 1.30
80 ~ 100 1.25 1.30 1.27
1.1 100 ~ 120 1.25 1.31 1.25
120 ~ 140 1.25 1. 30 1.26
( 140 ~ 160 1.26 1.27 1.27
107°40" ~107°42", 35°12" ~35°16"). ¢ 160 ~ 180 1.30 1.25 1.27
” « 180 ~200 1.31 1.26 1.30
1.3 SOC

8.3 km”®, N

N

1/3, 2.78 - km?,
1220 m,
280 m. ,
9.1°C,=10%C 3029°C, 584 mm.
,7~9 55% .
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1 soc
’ S0C 3120 Fig.1 Effects of landform on distribution of SOC
cm ’ > at Wangdonggou watershed on Loess Plateau
; , 0~
20 cm , SOC 0.05) (5.6 g-kg™") (5.5
; SOC g-kg™'). 20 ~100 c¢m , R
, soc . (p > 0.05). 100
- - cm s SOC
2.2 SOC R > > >
(p < 0.05) SOC s
( 2).s0cC (p > 0.05).
, SOC , SOC
,0 ~200 cm SOC : , SOC
, N N 5.4 g-kg’l\ 40 cm; 100 c¢m,
5.2g-kg' 51g-kg ', (p >
0.05). 0 ~40 cm , soC 7.0 ~
8.6¢g-kg ', (p < 0.05) (6.3~7.7 2.3 SOC
g-kg™") (6.2~7.2g-kg™"), 0.7 ~ socC .0~
1.0 g - kg™ 0.8~1.4g-kg ', 20 cm ,S0C 2.4 kg-m?,
.40 cm ,S0C 2.0~2.1kg-m>; 0~100 cm
> > , 3 , 8.0 kg -m ?, 5.8
(p > 0.05). ,0 ~200 kg +m?, 5.6 kg + m™’, ; 100
cm SOC , 4.3g-kg ', ~200 cm , 5.6 kg m?,
3.8 g+ kg, (3.3 SOC 60% .0 ~200 c¢m
g-kg") (3.3 g-kg™") , SOC , 13.4kg-m7?,
(p < 0.05).0 ~20 cm , (12.8 9.2 kg - m . , ,
g-kg™) (9.9 g-kg™") (p < ,S0C . ,0 ~20
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cm s SOC 0~100 cm O ~ 200 c¢m s . ,0~20 cm, O
200 cm 24.5% 14.7% , ~100 ecm 0 ~200 cm , ,
36.4% ., 22.3%  40.8% . 25.6% ; 0 ~ 100 cm , ,
, SOC 45.2% , SOC . ,
39.0% 37.2% ; 100 ~200 cm ,0~20cm 0 ~100 e¢m SOC 0~
, SOC 0 ~200 cm 40. 1% , 200 cm , ;100
0 ~ 100 cm 66.9% |, ~200 cm , ,
38.7% . 63.2% 37.3% . 59.4% . , 0~20 cm 0 ~100 cm SOC 0~
s SOC ; 200 c¢m S
SOC , , ;100 ~200 cm,
SOC , )
SOC SOC
( 3). , 0 ~100 cm , . , SOC
SOC , , ;100 ~
2 SOC
Table 2 Vertical distribution of SOC under different landforms and land uses at Wangdonggou watershed on Loess Plateau, China
/em /g kg /g - kg /e kg !
0 ~20 7. 66 ab 8.64 a 7.20 b 5.51 ¢ 12.84 a 5.62 ¢ 9.94 b 9.08 a 10.33 a
20 ~40 6.29 b 7.01 a 6.24 b 3.87 ¢ 5.36 a 4.54 b 4.38 be 5.15 a 4.13 a
40 ~ 60 5.10 a 5.25 a 5.25 a 2.85b 3.27 a 3.25 a 3.36 a 3.29 a 3.46 a
60 ~ 80 5.21 a 5.56 a 5.29 a 3.00 a 3.20 a 3.10 a 3.14 a 2.62 a 2.56 a
80 ~ 100 5.63 a 6.69 a 5.51 a 3.00ab 3.22 a 2.83 ab 2.89 b 2.59 a 2.51 a
100 ~ 120 5.62 a 5.63 a 5.19 a 2.93 a 3.10 a 2.87a 2.94 a 2.39 a 2.80 a
120 ~ 140 5.10 a 5.00 a 4.63 a 2.91 a 2.97 a 2.64 a 2.64 a 2.48 a 2.74 a
140 ~ 160 4.13 a 3.49 a 4.00 a 2.90 a 2.90 a 2.65 a 2.66 a 2.87 a 2.80 a
160 ~ 180 3.40 a 3.00 a 3.76 a 2.78 a 2.79 a 2.73 a 2.85 a 2.46 a 2.75 a
180 ~200 3.38 a 3.28 a 3.60 a 2.71 a 2.82 a 2.68 a 2.78 a 2.76 a 2.86 a
5.15 a 5.36 a 5.07 a 3.25 ¢ 4.25 a 3.28 be 3.76 b 3.57 a 3.69 a
1) ) (p <0.05)
3 SOC
Table 3 Vertical distribution of SOC stocks under different landforms and land uses at Wangdonggou watershed
SOC (kg-rrfz)/ (cm) /%
A(0~20)  B(0~100) C(100~200) D(0 ~200) A/B A/D B/D c/D
1.92 7.75 5.49 13.24 24.7 14.5 58.5 41.5
1. 80 7. 66 5.39 13.04 23.5 13.8 58.7 41.3
2. 16 8.59 5.18 13.77 25.2 15.7 62.4 37.6
1.96 8. 00 5.35 13.35 24.5 14.7 59.9 40. 1
1.33 4.63 3.61 8.24 28.8 16.2 56.1 43.9
3. 11 7.01 3.70 10. 71 44.3 29.0 65.5 34.5
1.36 4.92 3.40 8.31 27.6 16.3 59.1 40.9
2.40 5.98 3.52 9.50 40.2 25.3 62.9 37.1
2.05 5.63 3.56 9.19 36.4 22.3 61.3 38.7
2.50 5.78 3.54 9.33 43.2 26.8 62.0 38.0
2.20 5.74 3.29 9.03 38.3 24.3 63.5 36.5
2.35 5.76 3.42 9.18 40. 8 25.6 62.7 37.3
2.09 6.45 4.12 10. 57 32.3 19.7 61.0 39.0
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