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SOIL ORGANIC CARBON AND NITROGEN DYNAMICS DURING THE RE-VEGE-
TATION PROCESS IN THE ARID DESERT REGION

JIA Xiao-Hong LI Xin-Rong and LI Yuan-Shou
Shapotou Desert Research and Experiment Station  Cold and Arid Regions Environmental and Engineering Research Institute ~ Chinese Academy of sci-
ences Lanzhou 730000  China

Abstract Aims It is an important aspect that the soil organic carbon and nitrogen sequestration or release
contribute to the soil fertility and atmosphere CO,. However soil organic carbon and nitrogen dynamics has
been argued during the process of desertification the soil organic carbon and nitrogen is rarely explain during
the re-vegetation process in the arid desert region. Furthermore there have some debates about the relation be-
tween the soil particle content and soil organic carbon and nitrogen. So the following questions toe will be
sought a Does soil organic carbon and nitrogen content during the re-vegetation process differs in time and
space b How is there the relation between soil particle content and the soil organic carbon and nitrogen
content

Methods The distributions of particle size fractions organic carbon and total nitrogen content in soils profile
of 0 =5 em include soil crust  5-10 em and 10— 20 cm at different years since re-vegetation were ana-
lyzed.

Important findings The results showed that soil organic carbon and nitrogen contents increased with time
since re-vegetation but decreased with soil depth. Fine sand 0.1-0.05 mm  silt and clay <0.05 mm
content showed similar temporal and spatial patterns. However sand 0.5-0.1 mm content decreased with
time since re-vegetation and soil depth. Soil organic carbon and nitrogen contents positively correlated with the
contents of fine sand and silt + clay p <0.01 and negatively correlated with the sand content p <0.01
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From the point of view of the reversed desertification or re-vegetation process our results suggest that change of

land use can result in carbon sequestration because of the increment of soil protected carbon content in arid

desert region. The spatial and temporal changes of soil organic carbon and nitrogen contents as indices for soil

fertility may positively feed back to vegetation succession.

Key words desert region

Soil organic carbon SOC

SOC
Lal et al. 1990 Trujillo et al. 1997 Hermick &
Wander 1997 Karlen et al. 1999
SOC
Jenkinson et al. 1991
SOC
SOC

Nichols 1984 Burke et al.
1989 Hontoria 1999

Jeffrey et
al. 1997
SOC Jenkinson et al .
1991
SOC
200 mm
1998
SOC
1993
1980

SOC

re-vegetation soil organic carbon total nitrogen

SOC

Carbon sequestration

CO,
1
37°27" N 104°57" E
1 500 m 9.6 C
38.1 C -25.1
C 181.6 mm
3 000 mm 15 1991
1% ~2% 1991
3.34% ~ 3.96% 2% ~
3%
1991
2
1956
1956
1988 lmx1lm
500m 16
km 1 40
20% ~
40% 43.6 g m?
1995 1991 - 1992



68 31
1990
hm? 2000 2000
1.6 mm 1~10 mm a™! 4
4 cm 20
2002 0~5 5~10 10~20 cm
1
1998 Li et al. 2004
2 mm
3
0.25 mm
2004 9 1956 1964 1981 1987 1990 SOC -
w42 Branch fence W¥PIX Shifting dunes
1987 L BT i FE M PP IX
N 1987 year stabilized area by straw checkerboard and vegetation
bla
1981 4E B J7 A% MR M ] b IX
1981 year stabilized area by straw checkerboard and vegetation
500 m
19644F 57 A% MAE YA VD IX
1964 year stabilized area by straw checkerboard and vegetation
1956 4§ G577 He MR [E 201X
1956 year stabilized area by straw checkerboard and vegetation
fJ HEBAEYIEYIX Irrigate vegetation stabilized area 5
2% Railway
1
Fig.1 Distribution map of different re-vegetation age at Shapotou
1
Table 1 ~ The status of ecological environmental succession in different age of re-vegetation
Soil microbe
Age of re- Total vegetation . . Soil crust Soil moisture or merebe
. Dominant species amount
vegetation coverage % cm % -1
10t g
1956 25.19 Artemisia ordosica Bassia dasyphylla 2.1 1.162 32 253.49
Eragrostis poaeoides
1964 27.67 Artemisia ordosica Bassia. dasyphylla 1.0 1.170 63 794.88
Caragana korshinskii
1981 36.37 Agriophyllum squarrosum Artemisia ordosica 0.4 1.516 2073.10
1987 30.00 Artemisia ordosica Atraphaxis bracteata 0.3 2.027
1990 40.00 A‘rzemm(l. ordosw'a Bassia dasyphylla 0.2 2,560
Eragrostis poaeoides
2000 ' Bassia d'asyphylla Eragrostis ) 2.720
poaeoides Agriophyllum squarrosum
<1.0 Agriophyllum  squarrosum Hedysarum scopari- 0 3038 15 69980

Shifting sand

um
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5~10 10~20em C/N 48
SOC C/N 41.61% 28.78% 16.73%
2155.60% 1160.81% 672.1%
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Table 2 Variation of organic carbon SOC and total nitrogen TN in soils of different year since re-vegetation
0~5cm g kg™! 5~10 cm g kg™! 10~20 em g kg™!
Year since re-vegetation a SOC TN C/N SOC TN C/N SOC TN C/N
0 0.23+0.01* 0.01£0.01* 22.92*  0.26+0° 0.01£0.01* 26.03*  0.24=0° 0.01£0.01* 24.21°
4 0.93+0.02° 0.11+0.01" 8.45>  0.96+0* 0.10£0.01" 9.60"° 0.90=0% 0.09+0.01" 10.00"
14 1.78+0.01° 0.20+0.01° 8.90 1.76+0>  0.13+0.01° 13.54° 1.15+0" 0.11x0.01" 10.45
17 1.76+0.11" 0.21£0.03° 9.37* 1.77+0.3> 0.14+0.01° 14.22° 1.15£0.25® 0.11£0.01" 10.66"
23 2.54£0.18" 0.26+0.04° 9.50* 1.79x0.3" 0.16+0.01° 11.43° 1.16+0.23* 0.12+0.02"> 10.66"
40 4.42+0.41° 0.35+0.04' 12.37° 2.38+0.33° 0.20£0.04" 13.21° 1.43+0.2° 0.14x0.03" 11.83"
48 6.69+0.74' 0.42+0.06° 16.01° 4.44+0.39 0.26+0.04" 18.07" 2.42+0.28" 0.15+0.02" 16.96°

The different letter following mean = SD with in column are significant difference p <0.05
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3 0~55~10 10~20 cm %
Table 3 Distribution of particle size fractions in soils of different year since re-vegetation
Distribution of particle size fractions mm
Yearsince s 61 0.1~0.05 <0.05 0.5~0.1 0.1~0.05 <0.05 0.5~0.1  0.1~0.05 <0.05
re-vegeta-
tion a 0~5cm 5~10 cm 10 ~ 20 cm
0 98.73 £ 0° 0.90 +0* 0.37+0° 98.53 + 0* 1.20+0° 0.27+0° 98.30 + 0* 1.40 =0 0.30+0°
4 96.75 + 0° 2.30+0° 0.95+0°  96.73+0%  2.30+0° 0.97+0%  96.65+0%  2.49+0% 0.86+0°
14 75.29£0" 12.40+0"  12.31+0" 89.87+0™  6.07x0" 4.06£0"  95.95+0%  2.86+0% 1.19 +0°
17 75.32+3.33>  14.10+£1.8> 10.58+1.55> 83.80+1.49«! 9.10+0.78> 7.10£0  92.26+1.12"  4.59+0.7>  3.16+0.51"
23 69.83+4.88> 16.34+2.9 13.83+2.25" 81.09+2.53% 11.38x1.570 7.53+0.96° 89.2420.69° 6.39+0.39° 4.37x0.41"
40 59.00+4.52° 20.44+2.28° 20.57+2.26° 75.71+3.327 13.82+1.61% 10.48+1.75¢ 84.81+2.2¢ 9.08+1.38¢ 6.12+0.97¢¢
48 57.65+4.980  20.33+1.71° 22.02+3.28° 70.17+4.65 15.13£2.25¢ 14.70+2.4° 81.85+3.05% 10.81+1.79 7.34+1.3d
The different letter following mean + SD with in column are significant difference p <0.05
4 St SOC
Table 4  The physical stability index St in the different
year since re-vegetation
Physical stability index St % 2
Y. . 0~5cm
ear sice re-
vegelation a 5~10 ecm 10~ 20 em
Including soil crust SOC
0 10.72 16.60 13.79
4 16.88 17.06 18.04
14 2.49 7.47 16.66
17 2.87 4.30 6.27 SOC SOC
23 3.17 4.10 4.58
40 3.70 3.92 4.03
SOC
48 5.24 5.21 5.68
SOC
20 cm 2
-0.1% 27.44% 22.48% 27.79% 43.74% 1%
-1
41.97% - 8.26% 76.9% SOC 0.117  0.008 g kg
67.46% 60.87% 55.58%  46.82% 1% SOC
9.47% 90.37% 70.18% 68.41% 0.229  0.016
-1
70.26%  66.66% g kg SOC
SOC
3 <0.05 mm SOC
0~4 14~23 40 SOC
p<0.05 4.4
»>0.05 s0C
SOC
Lal 2000
Piern 1992
Physical stability index St SOC

0~5 cm

4.3

Silt-clay %  SOM%

St % =SOM% x 100/

Silt-
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