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Life Cycle Environmental Impact Assessment in Winter Wheat—Summer Maize System in North China Plain
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Abstract: Life cycle assessment( LCA ) methodology was used to establish inventory of resource usage and emission and to assess life cycle
environmental impacts of winter wheat—summer maize system in Luancheng County of Hebei Province, a high—yielding grain production re—
gion in North China Plain. The result showed that the significant potential environmental impacts of wheat production were aquatic eutrophi—
cation, fresh water ecotoxicity, acidification and terrestrial ecotoxicity in the convential production, and those of maize production were aquat—
ic eutrophication, acidification and fresh water ecotoxicity. In the wheat—maize system, the energy depletion and global warming potentials
were mainly from the energy— intensive production of fertilizers, pesticide and electricity, occupying 86.5% and 66% of the whole system, re—
spectively. The acidification and aquatic eutrophication potential mainly resulted from NHj; volatilization and NO;—N losses, and the use of
pesticide was the key factor associated with water and terrestrial ecotoxicity. Therefore, developing energy—saving & clean production in in—
dustry, reducing consumption of nitrogenous fertilizer and pesticide, promoting water—saving irrigation technology in agriculture were the key
points to control the life cycle environmental impacts of wheat —maize production in North China Plain.
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Table 1 Normalization values and weights for

different impact categories

IRBE S 2T/ A7 FREAL S kg N7 2™ AR
REVEAEM/M] -2 2 590 457 0.15
LEREAEEWE kg COmeq 6 869 0.12
W fk/kg SO-eq 52.26 0.14
BB FAb/kg PO~eq 1.88 0.12
N /kg 1,4-DCB-eq 197.21 0.14
IKAAEEE kg 1,4-DCB-eq 483 0.11
458 /kg 1,4-DCB-eq 6.11 0.09
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Table 2 Inputs—Outputs of plant production system in Luancheng

County Hebei Province

WA K INA HEK
AL 241.09 180.88
N/kg'hm'2
EEp il 75.81 39.01
feAe 150.71 13.32
PZO;,/kg~hm'2
AR 40.68 16.31
fene 39.23 13.75
K,0/kg hm™
AL 58.47 45.89
PEWE7K /m?«hm™ 26175 16275
#1#7/kWh+hm™ 1177.88 73238
L9 /kg - hm™ 39.53 39.53
4 2/kg-hm™ 453 271
PR/t hm™ 7.211 8.746
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Table 3 Life cycle environmental impacts inventory of a functional unit plant production system(kg-t™)

%N

HEK

TitH 5 X ; ; , , N it
KRFRGE RAERGE /Nt RIERGE RAERGE N

AeVrEEIR 5494.94 MJ 829.24 MJ 6 324.18 MJ 3 026.66 MJ 500.33 MJ 3 526.99 MJ 9 851.17 MJ
SRR NS 5.49E+02 2.72E+02 8.21E+02 3.04E+02 1.67E+02 4.70E+02 1.29E+03

AR AL 3.27E+00 1.91E+01 2.24E+01 1.51E+00 1.24E+01 1.39E+01 3.63E+01

wEFL 4.21E-01 5.95E+00 6.37E+00 2.24E-01 3.86E+00 4.08E+00 1.04E+01
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T MR - 1.57E+00 1.57E+00 - 2.03E-01 2.03E-01 1.78E+00
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Table 4 Life cycle environmental impact indexes and evaluation results of plant production system
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