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LOSS OF SOIL CARBON THREATENS CHINESE AGRICULTURE.
A COMPARISON ON AGROECOSYSTEM CARBON
POOL IN CHINA AND THE U.S.

Li Changsheng
(Inssirene for the Studv of Earth, Oceans, and Space, Universiy of New Hampshre,
Durharn, NHOQ3IR24, USA)

Abstract

A biogeochemical model, DNC, was emploved for predicung soil organic carbon
(SOC) dynamics in agricultural ecosystems in both China and the U. 8. at national
scale, Data of 1990 climate, soil properties, crop types and acreage, and cropping
management at county scale were collected from various sources and integrated into a
Geographic Information Systern (GIS) database to support the model runs at the
regional scale. The predicted results revealed that the agricultural lands tn the U.S.
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were gaining SOC at a rate of 72.4Tg C/ vear, and the agriculiural lands m China
were loosing SOC at a rate of 73.8Tg C/vear. The U.S. soils released §12Tg C as
carbon dioxide (CO,) into the atmosphere, and obtained %84Tg C as crop residue
annually. China soils released 366Tg C as CO., and obtammed 293Tg C as crop
residue annually. The difference in crop residue management was one of the major
reasons, which caused SQC increase 1 the UL S, and decrease in China, In
comparison to the LS., China soils provide less available nitrogen (IN) due to less
SOC wmover every vear. That is partially why the Chinese fammers have o use
much more fertilizer (about 16 million tons ™ per wear) for their 959 million ba
cropland. and the U 8. farmers only use about ¥ million tons of N fertilizer wn therr
143.6 million ha cropland. Overuse of fertilizers will not only degrade the soi1l quality
but also cause regional and global environmentd problems. Since SOC is an essentul
clement determining soil physical and chermical properties, loss of SOC will cause soil
degradation, which does not only undermine sustainable wield but also  affect
environmental safety. Desertification and dust storm currently prevailing in China are
one of the inherent consequences of SQOC loss at regional scale. The DNDC model
tested several alternative management, such as land cover changes. conservatve tillape
and increased percentage of crop residue returned back to the field after harvest, and
found they were able 1o effectively inecrease SOC in the cropland in China. China
needs a long—term policy based on scientific analysis (0 protect her soil resources if
she wants to maintain the soil fertility, sustainable yield, and environmental safety in
the county,
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