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Assessment of the Environmental Impacts of Two Rice Production Patterns Using Life Cycle Assessment
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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 were1.606, 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 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

CMP RMP
/kge ea’
N/kg-hm™ 148.8 121.6
MJ-a™ 2 590 457 0.15
P,0s/kg-hm™ 49.7 38.7
keCOreq 6 869 0.12
K,0/kg - hm™ 79.3 66.3
keSOr—eq 52.26 0.14
Ikg+hm 7.8 7.8
kePO%—eq 1.88 0.12
/kg-hm? 4.65 2.54
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Table 4 The results of characterization of LCI of two rice production patterns kg-t™
CMP RMP
355523 MJ 124.07 MJ 3679.3 MJ 2 596.96 MJ 121.01 MJ 2 717.97 MJ
3.42E+02 1.39E+02 4.81E+02 2.55E+02 1.15E+02 3.70E+02
1.38E+00 1.24E+01 1.37E+01 1.15E+00 9.84E+00 1.10E+01
1.22E-01 2.89E+00 3.02E+00 9.74E-02 2.31E+00 2.40E+00
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— 4.19E+00 4.19E+00 — 2.36E+00 2.36E+00
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Table 5 Life cycle environmental impact indexes and evaluation results of rice production systems
CMP RMP CMP RMP CMP RMP
MJ-a 3679.3 2 717.97 0.001 4 0.001 0.000 21 0.000 16
kgCO—eq 481.27 370.2 0.070 1 0.053 9 0.008 41 0.006 47
kgSO,—eq 13.7 11 0.262 2 0.210 5 0.036 7 0.029 47
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