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Review on soil carbon sequestration potential in grassland ecosystems
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Abstract; Global climate change has aroused wide concern from the international community, and national or regional GHG
(greenhouse gas) emission has become a focus of the intergovernmental diplomatic dispute and mediation. The stability,
release or increment of the soil carbon stock is closely related to the change of the atmospheric carbon stock. Even a minor
change in soil organic carbon (SOC) storage may result in a significant change in atmospheric CO,concentration. Whether
the soil carbon stock can increase becomes an essential theoretical basis for terrestrial ecosystems to absorb atmospheric
CO,, and serve as carbon sink. Therefore, increasing soil carbon sink in terrestrial ecosystems has become an important
strategy for controlling the rise in atmospheric CO, concentration. As one of the world’s most widespread terrestrial
ecosystems, covering over 15% of the world’s land surface, grassland ecosystems account for over 10% of the total carbon
storage in terrestrial ecosystems, with nearly 90% of the carbon storing in top soil. Besides, grassland soil organic carbon
could be strongly influenced by management practices. During the past decades, owing to the climate change, overgrazing
and other unreasonable management practices, the grasslands in the world had been seriously degraded and the soil organic
carbon had significantly decreased. However, improved management practices such as enclosure and recovery of degraded
grassland and conversion of cropland to abandoned fields, may reverse the loss of soil organic carbon, and even help to
sequestrate carbon in the atmosphere. Therefore, under the background of climate change, the function and potential of soil

organic carbon sequestration in grassland ecosystems has become a key issue. In this essay, the recent research on soil
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carbon sequestration potential was reviewed, including quantitative methods for estimating soil carbon sequestration potential
on both regional and sample scales, dominant affecting factors and management practices of carbon sequestration, and future
research direction was also proposed lastly. Research on quantitative estimation of soil carbon sequestration in grassland
ecosystems had been well developed in recent years, from simple statistics on sample scale to mechanism modeling coupled
with GIS and RS on regional scale. IPCC also issued guidelines for national greenhouse gas inventories so as to provide a
relatively uniform method for national carbon sequestration estimation, which contained three tiers on estimation of soil
organic carbon storage in grassland; Tierl, Tier2, and Tier3. Among all the quantitative methods, mechanism modeling of
soil carbon cycle became a major method to assess the carbon sequestration of terrestrial ecosystems and the reduction of
greenhouse gas emission in the world. The dominant factors affecting soil organic carbon sequestration included natural
factors (temperature, precipitation and CO, concentration etc.) and human factors ( reclamation, grazing, fire, enclosure,
fertilization, irrigation and reseeding etc.) , which held complicated influences on carbon sequestration with various time
and intensity of management practices. There also existed many problems needed to be solved in the future, such as the
methodology and adaptability of models and the uncertainty of estimation on regional scale. The potential and mechanism of
carbon sequestration, and the relationship between carbon sequestration and environmental effects would be the key

scientific problems.

Key Words:; grassland ecosystem; soil organic carbon; carbon sequestration potential
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Fig.1 Major Carbon Stocks in Terrestrial Ecosystem
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Table 1 Three tiers of estimation on change of soil organic carbon storage in grassland established by IPCC
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Table 2 Compares of estimation methods of regional soil carbon sequestration
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Fig.2 Conceptual model of carbon sequestration potential in grassland ecosystem
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Table 3 Natural and human factors influencing grassland organic carbon sequestration
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Table 4 The sequestration potential(t C hm™> a™') and the significance of difference of SOC by grassland managements in different types of
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