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EFFECT ANALYSIS OF THE GRASS-ORCHARD-LIVESTOCK INTEGRATED

CIRCULAR AGRICULTURE MODEL *
——A COMPARATIVE STUDY OF ORCHARDS IN LUXI, YUNNAN

Nong Yixin', Hsiaoping Chien'’, Yin Changbin’*, Wan Yongquan', Fu Libo’
(1. Graduate School of Agricultural and Life Sciences, the University of Tokyo, Tokyo 113-8657, Japan;
2. Japan International Research Center for Agricultural Sciences, Tsukuba 305-8686, Japan;
3. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, Chinas
4. Agricultural Technology Promotion Center of Luxi County, Honghe Prefecture, Luxi 652499, Yunnan, China;

5. Institute of Agricultural Environment and Resources, Yunnan Academy of Agriculture Science, Kunming 650205, Yunnan, China)

Abstract This study aims to analyze the grass—orchard-livestock integrated circular agriculture model and its
economic and ecological environmental effects for multiple applications of grass growing in orchards. Based on the

ecological cycle theory, this study first systematically analyzed the grass—orchard-livestock (goat) integrated model
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using field survey data from Luxi, Yunnan in 2019. Then the ecological service values of the clean cultivation model
and integrated circular model in orchards were calculated by using the ecosystem service value model. Lastly, their
economic and ecological environmental effects were compared. The results indicated that compared with the clean
cultivation model, the integrated circular model saved chemical fertilizer and pesticide costs by 6 496 yuan/hm® and
426 yuan/hm’, which reduced 18% and 19% of the total fertilizer cost and pesticide cost. Meanwhile, substituting
purchasing forage with planted grass reduced the forage cost of 19 560 yuan/hm’, resulting in an increase of direct
economic benefit, 44 399 yuan/hm’. The integrated circular model increased 32% of the ecological service value
and reduced 33% of the environmental costs by reducing the fertilizer and pesticide inputs, leading to an overall net
benefit of 49 982 yuan/hm’. To conclude, the grass—orchard-livestock integrated circular agriculture model
combines fruit, grass, and livestock, achieves higher efficiency from using agricultural resources and saving input
costs of fertilizer, pesticide, and forage. It is an eco—environmental and economic coordinated circular agriculture
model in orchards.
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