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Adaptation of Cropland Ecosystem Carbon and Nitrogen Process to Climate Change and Indication for Agri—

cultural Managements
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Abstract: Impacts of climate change on cropland ecosystem carbon and nitrogen process have been comprehensively assessed and reviewed.
However, climate change effects with regard to elevated CO, and increased temperature and their interactions on long—term scale basis are
poorly understood. Results of this research showed clear time scale effects of climate change. On a short time horizon, elevated CO, and in—
creased temperature speeded up the turn over of nutrients, changed the composition and ratio of soil carbon and nitrogen. However, on long
term scale, elevated CO, and increased temperature decreased the nutrients availability, leading to progressive nitrogen limitation. Results al—
so showed substantial interactive effect of elevated CO, and increased temperature and nutrient managements on ecosystem carbon and nitro—
gen cyclings. Significant interactions existed between elevated CO, and increased temperature on soil carbon sequestration, leading to in—
significant change of soil carbon sequestration. Moreover, the effects of nutrients management on crop ecosystem were depended on elevated
CO, and increased temperature and their interaction. The availability of soil nutrients limited the productivities of agricultural ecosystem, and
consequently soil carbon sequestration. Principally, relatively higher rate of fertilizer, particularly N fertilizer, than usual recommended dose
under the current scenario was required for sustainable high crop yield. Additional N could be compensated with straw return under climate
change scenario for the purpose of ecosystem functioning of soil carbon sequestration. Therefore, fertilizer management and straw amendment
practices should be improved based on the soil nutrients dynamics under elevated CO, and increased temperature.
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Figure 1 Scheme of ecosystem process of carbon and nitrogen cycle in cropland
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