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STUDY ON CARBON FOOTPRINT FOR RICE-WHEAT ROTATION SYSTEM
IN THE LOWER REACHES OF YANGTZE RIVER"®
——BASED ON THE LIFE CYCLE ASSESSMENT

Chen Zhongdu, Li Fengbo, Feng Jinfei, Zhou Xiyue, Xu Chunchun, Ji Long, Fang Fuping*
( China National Rice Research Institute, Hangzhou, Zhejiang 311300, China )

Abstract Rice-wheat rotation system is a major cropping system in the lower reaches of Yangtze River in China,

and it is of great significance to analyze the carbon footprint of rice-wheat cropping pattern for developing low-carbon

agriculture in this region. Based on farmer’s production survey data from Yangize River, the carbon footprint of

rice-wheat cropping pattern in the lower reaches of Yangtze River was estimated using a life-cycle assessment

method in the agricultural sector. The proportion of different agricultural inputs in the carbon footprint of rice-wheat

cropping pattern production was explored. In addition, the influence factors of carbon footprint were analyzed. The

results showed the carbon footprint per unit yield, carbon footprint per unit biomass and carbon footprint per unit

production value for rice-wheat cropping pattern in the lower reaches of Yangtze River were 0.50 kgCO® — eq/kg,
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0.22kgCO’ — eq/kg and 0.22 kgCO* — eq/CNY, respectively. The main components of the carbon footprint were
CH,(65% ), N,O (53% ), Diesel consumption (11 ~22% ) and fertilizer (15 ~20% ) for the rice-wheat
cropping pattern. Moreover, the amount of nitrogenous fertilizer and diesel consumption was positively correlated
with the carbon footprint and the scale of planting was negatively correlated with the carbon footprint, and a
decrease in the product carbon footprint both of rice and wheat was found in large sized farms by 7.4% and 20. 9%
compared to smaller ones, respectively. This study demonstrated that carbon footprint of crop production could be
affected by farm size and climate condition as well as crop management practices. Improving crop management
practices that limit water and fertilizer consumption, as well as developing conservation tillage technology and large
scaled farms could help to mitigate greenhouse gas emissions from rice-wheat rotation system of the lower reaches of
Yangtze River of China.

Keywords  carbon footprint; rice-wheat rotation cropping; global warming; life cycle assessment; the lower
reaches of Yangize River
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