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Environmental Impacts of Maize Intercroping with Different Cover Crops

NIE Sheng—wei, CHEN Yuan—quan, GAO Wang—sheng, SUI Peng, L.I Yuan—yuan, HUANG Jian—xiong

(Research Centre of Circulor Agriculture, CAU,Beijing 100193, China)

Abstract: Life cycle assessment method was used to analyze the environmental impacts for maize intercropping with four different cover crops

(such as alfalfa, ryegrass, soyeabean, and groundnet )in Shangzhuang experiment station,Beijing. The ranks of the comprehensive index for envi—
ronmental impacts in different cropping patterns showed that maize || ryegrass>maize sole>maize || groundnet>maize || alfalfa>maize || soye—

abean, with the corresponding values of 0.1459,0.129 5, 0.122 9, 0.113 6 and 0.094 5, respectively. The findings indicate that the maize inter—

crop with groundnet ,alfalfa and soyeabean could be suitable to reduced the negative effects on environment owing to overuse nitrogen fertilizer.
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Table 1 Material input and biomass output of different cropping patterns

L .
JbFR treatments N %A N inputs/

ARG Pesticides inputs/  FhFHEA Seeds inputs/

A= Y Biomass

kg+hm™ kg-hm™ kg-hm™ outputs/t-hm™
Tk A (maize sole) 375 1.8 15 193
EK || 464 (maize || groundnut) 375 1.8 15 19.8
Fook || HAZE T (maize || ryegrass) 375 1.8 15 17.3
Fk || HiE (maize | alfalfa) 375 1.8 15 20.1
Tk || KE (maize || soyeabean) 375 1.8 15 29.8
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Table 2 Resource depletion inventory of different cropping patterns(kg+t™+hm™)

VeI R K | et k| mER  kIEE Bk K
Resource depletion (maize sole)  (maize | groundnut) (maize | ryegrass) (maize [ alfalfa) (maize || soyeabean)
Depleﬁ?}iﬁf?iiigiﬁﬁfaif oNulputs 19:5 190 21.634 187 126
JH% Hard coal 397.4 3873 442.0 381.5 256.7
VA gaslion 29 2.8 3.2 28 1.9
2531 Diesel fuel 34 33 3.8 3.2 22
TR Fuel oil 11.8 11.5 13.1 11.4 7.6
JEH Crude oil 1.5 1.5 1.7 1.4 1.0
FE41S, Oven gas 0.8 0.8 0.9 0.8 0.5
T R BRI AE B B A A G BR DL A AR B AU A 7 i
Notes : Resource depletion of each cropping systemsin table is the resource inputs per hectare divided by its total biomass
® 3 ERAEFEENXASRYHRE R (kg-t")
Table 3 Emissions inventory of different cropping patterns(kg-t™)
TR A R ek K| A K Bl K| K5
Eimissions (maize sole) (maize | groundnut) (maize || ryegrass) (maize | alfalfa) (maize || soyeabean )
CO, 682.2 664.9 758.7 654.8 440.6
co 1.653 1.610 1.838 1.586 1.067
S0, 6.158 6.001 6.848 5.910 3.977
CH, 0.538 0.524 0.598 0.517 0.348
NO, 3.113 3.034 3.462 2.988 2.011
NH; 6.494 5914 7.362 5.006 5.489
N,O 0.243 0.237 0.270 0.233 0.157
1~z 0.028 0.027 0.031 0.027 0.018

T R IR 75 444 NO-N NH, AUHERCR AT 1 % o

Notes : the NO;—N and NH; emissions for each cropping systems datas from this study.
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R REVRTHAE Hl
Cropping patterns Energy depletion Decreasing values
F oK BN (maize sole) 9 147.8 0
EK || #£4: (maize || groundnut) 8915.2 -232.6
ok || B R (maize | ryegrass) 10 173.8 10259
Tk || E 7 (maize || alfalfa) 8 780.7 -367.1
F 2K || K (maize || soyeabean ) 5908.5 -32393
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Figure 1 Global warming potential (kgCO,*t™ bioproductivity)
of different cropping patterns
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different cropping patterns
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Table 5 Environmental impact index of different cropping patterns

R AR FARBLE R || LA oK || AT K || HAE k= NN
Cropping patterns (maize sole) (maize | groundnut) (maize | ryegrass) (maize | alfalfa) (maize || soyeabean)
ZEAPRE Tmpact index 0.129 5 0.122 9 0.1459 0.113 6 0.094 5
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