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Abstract : The global agricultural land covers about 1. 7X10° hm?, and its soil organic carbon (SOC) stock
is about 170 Pg (1Pg=10"g), which exceeds 10% of the global terrestrial carbon pool. During the last
two decades, CO, flux into atmosphere from land use changes was proximate half of the magnitude
resulted from human activities, and 50 Pg SOC was lost in agricultural land due to the mineralization of
soil organic matter.

Soil organic matter (SOM) plays a crucial role in cropland fertility, environment protection, and
sustainable development of agriculture as well. It not only determines the grain yield of cropland, but also
is a very important pool in the global carbon cycle. Much attention has been paid to global carbon cycle
because of the emergence of a series of environmental problems such as the increase of CO, concentration
and global warming. Cultivated soil can be a great source of CO,, or a great sink. Here we review the
current studies on the dynamics of SOM in relation to agricultural practices.

SOM contents are determined by the balance of inputs, as crop residues and organic amendment, and

C losses through organic matter decomposition. Thus, managements to sequester C require increasing C

(40071085)
:2001-01-16; :2002-11-22
a971~>, s , o
* Author for correspondence , E-mail : xghan@ns. ibcas. ac. cn

Foundation item: The study was granted by the National Natural Science Foundation of China(No. 40071085)
Received date:2001-01-16;Accepted date:2002-11-22
Biography : YANG Jing-Chen,Doctor candidate ,major in plant ecology.



788 23

inputs, decreasing decomposition, or both. SOM contents of most croplands are linearly correlated with
organic matter input to the soil. Agricultural managements such as tillage, rotation and fertilization
influence, to a large extent, the SOM dynamics after a long-term cultivation. It is concluded that we can
reduce CO; flux from soil to the atmosphere through the improvement of land managements, and even can
increase SOM content. The great reduction of SOM in cropland due to historical excessive cultivation
limits the potential of grain productivity. Simultaneously, it also causes a large volume of CO, flux into the
atmosphere from terrestrial ecosystems, which reinforces the global greenhouse effect.

Results of various studies indicated that most agricultural managements could significantly affect SOC
dynamics through changing quality and quantity of residues and its decomposition. SOM decomposition
rate is influenced by soil physical and chemical properties such as soil temperature, moisture, porosity, pH
value, and nutrient conditions, and also by the properties of organic matter, soil microbes and
extracellular enzymes.

SOM content is a relatively constant parameter. SOC loss in cropland mainly occurs during the first
several years., and then gradually slows down. Under particular climate conditions and agricultural
managements, SOM contents of most permanent croplands tend to stable due to the balance between the
input and loss of organic matter after a long-term cultivation. In addition, the dynamics of SOM is
significantly influenced by natural factors including climate, vegetation., and soil type. Therefore. to
increase SOM content through ameliorate agricultural managements is doomed to a very slow process.

Conservation managements including zero-tillage, increasing multiple crop index, crop rotation,
applications of fertilizer and manure, and conversion of abandoned agricultural land to forest or pasture can
effectively decrease soil erosion, increase biological yield, and reduce the composition of organic matter,
thereby increase SOM content. It was reported that SOM content in North America had been in
equilibrium, and the middle region of USA had become a CO , sink. Even some pedologists believed that 1.
110 tons of carbon would be sequestered in agricultural land in North America in the next 20 years. The
agricultural land of tropical and subtropical region of China also has been a CO, sink. Whereas, SOC
contents in cultivated soils are only half of those before cultivation. So. there is a great potential to enlarge
SOM pool of cultivated soils in China. We are sure that with the popularization of conservation
managements, cultivated soils in China will play a crucial role in sequestering carbon.

Key words :cropland; soil carbon; soil organic matter; tillage; cropping system; rotation; fertilization
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