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Life Cycle Environmental Impact-Assessment on leferent Modes of Greenhouse
Vegetable Production in the North China Plain | . ' ey 4

| ]
XU Qiang', HU Ke-lin'", LI Ji', HAN Hui",, YANG He-fa> f e A 4
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gment’e% Chlna Agrl(ultural University, Bel]mg 10/193 Chlna 2. Quzhou Exprrlmental gtat}()n #China Agrlcultural Umverqlty,
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Abstract: Organlc agticulture has a higher potenhal than tradltlonal agriculture 16 refuce env1r0nlnental emissions. Howeyer, heavy
metals' in organic manure inevitably exacerbateu- edo-toxigity, At present, there are féw studies on systematically and comprehensively
evldludtmg the effectsyof different production ‘modes on the environmental impact jof vegétable production in the North China Plain
(NCF’) The obJectlve of this study is to previde la theoretwaﬂ ditection for reducing the negative impact of greenhouse vegetable
production sIn this study, we used a greenhouse eggplant pr()dlr" tion (2013-2016) as case study and conducted a field experiment in
Quzhou Gounty, Hebei Province, China. The life cycle assessment (LCA) approach was used to analyze and compare the production
and environmental impacts of eggplant production under three modes: conventional, integrated, and organic. The results showed that
the potential for water contamination, eutrophication, and soil contamination was high among the three modes, ranging from 82. 05% to
84.02% , 10.29% to 12.32% , and 2. 62% to 3. 48% , respectively. This is occurred mainly in the arable farming subsystem and is
attributed to the loss of nitrogen (N) and phosphorus (P) , pesticide residues, and heavy metals in organic manure. The environmental
impact index of the integrated mode is the lowest, with a value of 0.596, which is 30.3% and 6.7% lower than those of the
conventional and organic modes. The integrated mode significantly reduces the emission of pollutants from the greenhouse vegetable
production in the arable farming subsystem; therefore, it is the best management practice. In the integrated mode, the environmental
costs of producing one ton of eggplant are 46. 6 J for energy depletion, 81.9 m* for land occupation, 0.004 6 m® for water depletion,
0.005 4 kg (CO,-eq) for global warming, 0.006 0 kg (SO,-eq) for acidification, 0.073 5 kg (PO,-eq) for aquatic eutrophication,
2.84F -05 kg (1,4-DCB-eq) for human toxicity, 0.489 2 kg (1,4-DCB-eq) for aquatic eco-toxicity, and 0. 017 4 kg (1,4-DCB-eq)
for soil eco-toxicity. Optimizing field management measures such as the application of biological pesticides, using high quality organic
fertilizer, and improving the efficiency of N and P use, can better control the negative environmental impacts in the life cycle of
vegetable production and improve environmental sustainability in the NCP.

Key words: greenhouse vegetable; environmental impact; life cycle assessment; sustainability; North China Plain
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Table 1  Input and output from an eggplant production facility in the North China Plain (NCP) under different modes of production
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Fig. 1 System boundaries in the life cycle assessment of eggplant production
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Fig. 2 Analysis of the environmental impact indices of conventional, integrated and organic eggplant production
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Fig. 3 Environmental impact of energy depletion, global warming, acidification, and aquatic
eutrophication in conventional, integrated, and organic eggplant production modes
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Fig. 4 Environmental impact of toxicity to humans, aquatic
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integrated, and organic eggplant production modes
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