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Abstract: Rice-duck co-culture is a creative agricultural technology model that essentially responds to the
ecological technology of the traditional rice cultivation system. By reviewing the development of rice-duck co-
culture in China, this study aims to construct a collaborative framework of “ water-soil-grain-economy-
carbon” system, clarify its mechanism, and analyze its ecological effects and impact mechanism from the
perspectives of water regulation, soil conservation, stable production, income increase and carbon sequestration.

The research revealed: (1) The co-culture of rice and duck in China experienced 4 phases: concept implantation
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and technology germination, technology introduction and industry shaping, standardization and promotion, and
technological upgrade and creative development. It was deeply integrated into creative agricultural technology
and drove its iterative upgrading, providing an innovative paradigm for sustainable agricultural development.
(2) The co-culture of rice and duck significantly optimized the physical and chemical properties of water bodies,
while promoting soil structure amelioration, enriching soil colonies and water body biodiversity, and achieving
ecological regulation and collaborative improvement of water and soil environments. (3) The co-culture of rice
and duck effectively promoted the improvement of rice yield and quality, as well as the flavor of duck meat.
While reducing production costs, it also increased the comprehensive income of planting and breeding,
providing a practical path for the realization of the value of creative agricultural technology models. (4) The
rice-duck co-culture system significantly suppressed CH, emissions and slightly affected the release of other
greenhouse gases, resulting in an overall decrease in the global warming potential of the system, which helped
to mitigate the negative effects of agricultural production on climate change. Therefore, in the future, several
key scientific issues still need to be addressed in terms of industrial development and ecological sustainability in
order to enhance the adaptability and sustainability of rice-duck intercropping. [Ch, 4 fig. 1 tab. 84 ref.]
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Figure 1 Diagram of the “water-soil-grain-economy-carbon” synergistic mechanism in the rice-duck integrated farming system
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Figure 2 Impact of the rice-duck integrated farming system on the physicochemical properties of paddy water
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Figure 3 Impact of the rice-duck integrated farming system on rice yield
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Figure 4 Impact of rice-duck integrated farming system on rice-related carbon emissions
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