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Assessment of the Environmental Impacts of Two Rice Production Patterns Using Life Cycle Assessment

LIANG Long, CHEN Yuan—-quan, GAO Wang—sheng

(Circular Agriculture Research Center, College of Agronomy and Biotech., China Agricultural University,Beijing 100193, China )

Abstract: Life cycle assessment( LCA )methodology was used to establish an inventory of resource utilization and emission and to further as—
sess environmental impacts of rice with two management practices in Hunan Province, China. The results showed that the significant potential
environmental impacts were aquatic eutrophication, fresh water ecotoxicity, terrestrial ecotoxicity and acidification in the two patterns. The
impact indices werel.606, 0.868, 0.309 and 0.262 in conventional management practices (CMP) and 1.277, 0.489, 0.260 and 0.211 in rec—

ommended management practices (RMP ), respectively. The aggregate life cycle environmental impact index of rice with RMP was 0.267 6 in
comparison with 0.363 4 for CMP. The eutrophication was mainly from NH; volatilization and NO;—N loss by using nitrogen fertilization.
Freshwater ecotoxicity and terrestrial ecotoxicity mainly arose from pesticide use, and the aquatic eutrophication potential mainly from NH,
volatilization caused by using fertilizers in rice planting and SO, emission at the stage of agricultural chemicals production. The results im—
plied that CMP need improved materially at the basis of RMP. Therefore, reducing nitrogenous fertilizer and pesticide consumption, develop—
ing energy— saving and clean production of fertilizers were the key ways to control the environmental impacts of rice production in China.
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Table 1 Environmental impact categories and their

equivalent factors
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Table 2 Normalized values and weights for different

impact categories
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Table 3 Conventional and recommended management practices for

rice production in Hunan Province

L/ EC N CMP RMP
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Table 4 The results of characterization of LCI of two rice production patterns(kg-t™")
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Table 5 Life cycle environmental impact indexes and evaluation results of rice production systems
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