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Assessment of the environmental impact of seed maize production in oasis agriculture of arid regions based on
the life cycle assessment method : A case study of Zhangye City

YANG Xiao', ZHONG Fang-lei'*, GUO Ai—jun', WANG Qiong’

(1.School of Economics, Lanzhou University, Lanzhou 730000, China; 2.Key Laboratory of Ecohydrology of Inland River Basin, Northwest In—
stitute of Eco—Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3.Lanzhou Central Branch, The People’s
Bank of China, Lanzhou 730000 )

Abstract ; Based on the input—output survey of the Zhangye Municipal Bureau of Statistics, a survey was conducted to determine the environ—
mental impact of seed maize production using the life cycle assessment method. The first step was to identify the evaluation objectives and
scope, consider the two stages of agricultural production, and determine the production boundaries. The second step was an inventory analy—
sis of irrigation water in the life cycle assessment list and a consideration of resource consumption and environmental emissions. The third
step assessed the impact of evaluation and analysis, listed all material characteristics, performed standardization, and calculated the environ—
mental impact index. The fourth step explained the results of the life cycle assessment. The comprehensive impact indices of the seed maize
environment in the three counties of Zhangye were 0.608 0, 0.538 1, and 1.259 5. Significant effects of the production and application of
chemical fertilizers were observed on the environment. Fresh water consumption was higher than in North China and the Guanzhong Region
of Shaanxi Province, and a higher environmental pollution index was obtained when crop rotation was implemented. In view of these findings,
it is proposed that agricultural technical guidance be increased, soil testing and fertilization be promoted, the farming system be altered, and
the planting structure be adjusted in areas where climate and production conditions permit.
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Figure 1 System boundary of seed maize production
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Table 2 The pre—input for 1 t of seed maize

HAEEA X && I B
RNl kgt 79.7 66.69 180.79

BB (Praki ) kgt 19.13 16.01 43.39
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He2h/kg-t! 13.81 36.77 20.67

HERp £ A hm? - ! 0.06 0.08 0.11
b K m® ! 711.03 36155  978.88
AR 5 S T ! 260.04 290.14 392.03
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Table 3 Life cycle inventories for 1 t of seed maize

THEY T By HMIX [ I3
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RIKIHFE m’ 711.03 361.55 978.88
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N0 kg 4.90 4.10 11.12
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PM,, kg 0.43 0.37 0.97
SOx kg 2.71 2.31 6.08
NH; kg 36.48 31.01 78.93
NO; kg 5.18 433 1175
NO kg 3.10 2.67 6.91
POY kg 0.19 0.16 0.43
I o kg 0.09 0.12 0.16
3 1605 kg 0.07 0.09 0.12
IR kg 0.05 0.07 0.09
Cu g 0.20 0.20 0.20
Cd g 0.01 0.01 0.01
Pb g 0.05 0.05 0.05
Zn g 0.08 0.08 0.08
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Table 4 Life cycle environmental impact characteristics and weighted results of seed maize production system
Mix B e B
e AR iy - — S
LERAA(E JInEUE LERNRAAIED JnEUE LERNRAA(E ke
HETRIAFE M] 11 622.66 0.022 5 12 399.91 0.024 0 21 940.97 0.042 4
-3 m? 600.00 0.090 8 800.00 0.121 1 1 100.00 0.166 5
BOKIHFE w’ 711.03 0.119 5 361.55 0.060 8 978.88 0.164 6
LFRATIE kg COreq 2 423.50 0.040 4 2 053.19 0.034 3 5246.40 0.087 5
ML kg SO-eq 71.12 0.152 0 60.48 0.129 3 154.02 0.329 2
HETAL kg POY—eq 14.81 0.1522 12.56 0.129 1 3231 03322
KA kg 1,4-DCB-eq 0.27 0.006 7 035 0.008 6 2.57 0.063 8
R kg 1,4-DCB-eq 0.92 0.013 5 1.19 0.017 5 3.70 0.054 4
NS kg 1,4-DCB-eq 25.54 0.010 4 33.10 0.013 4 46.44 0.018 8
B2 e e ALK R e 0.608 0 0.538 1 1259 5
32 o
ol M X RER I
8 B ? %;i ! é{é& o + 3
ﬁ 2.4I N[N e
= 20} YA
=B i 5
o : L4 Yok
“ost  FEA ol lB
04wl I THE - H B
Jredl L] .-]_é 4104, :21‘.‘[2’5::1;% -
BER b VoK ARk IRH SN iy £
HFE A THFE W k. wptE #tE #E > g

B 2 i A R oK A A A A A IR R IR AL
Figure 2 Indices of life cycle environmental impacts of seed maize

in Zhangye City
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Figure 3 Weighted indices of life cycle environmental impacts of

seed maize in Zhangye City
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