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Scientific approaches to enhance agroforestry ecosystem functions in the ecological

restoration of karst desertification regions
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Abstract: Agroforesiry ecosystems mimic the composition of natural ecosystems by combining perennial woody plants,
crops, and/or livestock farming. This effectively promotes the restoration of degraded ecosystems in karst desertification
areas, providing essential material products and ecological services. The key to whether agroforestry ecosystems can
sustainably supply material products and ecological services lies in optimizing their ecosystem functions and enhancing of
their capacity to supply ecological products. This will be related to the sustainable contribution of agroforestry ecosystems in
karst desertification control and the effectiveness of protecting and restoring ecological values. Based on domestic and
international relevant reviews and empirical analyses, the manuscript focuses on the discussion of the connotation,
relationship, and optimization improvement scheme. (1) Analyzing the connotation of elements and performance in
optimizing agroforestry ecosystem functions and enhancing ecological product supply capacity for karst desertification
control, and clarifying the specific mechanisms by which these elements and performance roles contribute to such control ;
(2) Summarizing the relationship between optimizing agroforesiry ecosystem functions and enhancing ecological product

supply capacity, and highlighting that sustainably providing ecological products to various stakeholders is crucial for
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promoting ecological restoration in karst desertification areas; (3) Exploring the application of causal network modeling in
karst desertification control within agroforestry ecosystem, and analyzed the cascading relationships between elements and
performance to assess the feasibility of developing pathways for optimization and enhancement strategies. The research
approach of this manuscript provides practical value and theoretical reference for scientifically advancing comprehensive
karst desertification control. It is applicable to other ecotones and helps explore issues related to optimizing ecosystem

functions and enhancing the supply capacity of ecological products.

Key Words: agroforestry; ecological products; supply capacity; optimization; enhancement; karst desertification

control regions
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Fig.1 China’s Master Plan for Major National Projects to Protect and Restore Important Ecosystems (2021—2035) reflects a schematic

diagram centred around the optimisation of ecosystem functions
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Fig.2 A schematic diagram illustrating the application of Nature-Based Solutions ( NBS) in karst desertification control, highlighting

ecosystem function and the capacity to provide ecological products
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Fig.3 Element and performance relationship diagram
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