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Introduction
Carbon (C) is a crucial component of living organisms on
planet earth, and C cycling is an important symbol of
healthy development of the biosphere (Han et al. 1999).
Human activity has adversely affected the global C cycle,
and contributed to an alteration of climate that will
generate discernible feedbacks to all organisms and
ecosystems on earth (He et al. 2008). Grasslands are one
of the most widely distributed terrestrial ecosystems on
the earth and it is estimated that C storage of global
grassland ecosystem was 761Gt (1Gt=109t), which
accounts for about 15.2% C storage in terrestrial
ecosystem (Scurlock et al. 2002). A typical steppe
consisting of Stipa grandis and Leymus chinensis was the
most representative grassland to research the response
mechanism of an ecosystem to human disturbance and
climate change. It is of great scientific value to do
research about C distribution and storage in this area.

Methods
Field sampling
The research was conducted in 3 areas (see Fig. 1) with
field data collected in August 2011, and the verification
data being collected from random sites in the research
areas in 2012.

Remote sensing data analysis
Using MODIS-NDVI data in August 2011 and the
estimate model YMODIS = 368.273X+2.973 (R=0.908) that
was established by Zhang et al (2008) to estimate the
biomass. The biomass data was used to divide the

Figure 1. Map of research plots.
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Figure 2. Technology roadmap of carbon storage estimation
in plant-soil system.

grassland degradation degree in the research area. The
specific standards for the divisions based on biomass
were non-grazing (CK) (≥230g/m2), light grazing (GL)
(170-230 g/m2), moderate grazing (GM) (100-170 g/m2)
and high grazing (GH) (≤100 g/m2). The stimulation
process is shown in Figure 2.

Results
C content varied from 41.70% for GH to 43.47% for CK
in aboveground biomass and varying from 39.54% for
CK to 42.53% for GL in belowground biomass (Figure
3a). The C density of both above- and below-ground
biomass was decreased by grazing (Fig. 3b). There was
significant positive correlation (P<0.01) between aboveand below- ground biomass.
The soil organic carbon store (SOCD) of different
grazing degradation varied from 9.72 kg/m2 to 14.84
kg/m2 in 0-100 cm soil depth (Fig. 4). The result of twoway ANOVA showed that the SOCD varied remarkably
among different grazing treatments (P<0.01) with no
significant differences among the three different research
areas. This indicates that the values among different
research areas under the same grazing management were
more similar than among the different grazing
degradation in the same research area. Through the
variance analysis we found the difference of measured
data and simulation value have no statistical significance
(P>0.05), which illustrated the regression models are
reliable.
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Table 1. Carbon
(1Tg=1012g).

estimation

of

plant-soil

system

Index

CK

GL

GM

GH

Area (km2)
C storage in living
biomass (Tg)
C storage in litter
(Tg)
C storage in
belowground
biomass (Tg)
SOC storage
(0～100cm) (Tg)

839
0.10

12446
1.07

51970
2.85

42674
1.42

0.02

0.26

0.48

0.17

0.62

7.58

23.81

18.49

8.80

163.83

764.18

513.99

C storage of plantsoil system (Tg)

9.53

172.73

791.32

534.07

The estimate result was shown in Table 1. Most of
the C was stored in the soil, accounting for 96.22% in
plant-soil system.
Figure 3. Changes in C content (A), C storage in above- and
below- ground biomass (B) based on different grazing
degradation degree in the three research areas. Data are
represented as mean ±1 SEM.Ⅰ, Ⅱ and Ⅲ represent Stipa
grandis grassland in Dongwu and Leymus chinensis
grassland in Baiyinxile; underCK, GL, GM and GH

Conclusion
The order of the grassland ecosystem C density under
different
grazing
degradation
degree
was
GM>GL>GH>CK, and grazing moderately benefited C
storage. C density of above- and below- ground biomass
was 27.54-156.98 g C/m2 and 275.61-1053.09 g C/m2,
respectively; C storage of above- and below- ground
biomass was 5.43Tg (1Tg=1012g) and 50.50 Tg,
respectively, in the Xilingol typical steppe. SOCD
decreased with soil depth and there was 9.72-14.53 kg
C/m2 in the 0-100cm soil; SOC storage in the research
area was 1.45Pg (1Pg=1015g); C storage in plant-soil
system was 1.51Pg, and 96% of it was stored in the soil.
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