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The Role of Functional Diversity of Soil Insects in Advancing Conservation Agriculture and Regenerative
Soil Management
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Abstract

Conservation agriculture and regenerative soil management, through practices such as reduced tillage, permanent
soil cover, and crop diversification, enhance soil organic matter, improve soil structure, and restore ecological
processes. Soil insects, by contributing to organic matter decomposition, soil aeration, nutrient cycling, and
biological pest control, play a pivotal role in maintaining the sustainability and health of agroecosystems,
particularly under the arid conditions of Iran. The functional diversity of soil insects, reflecting the variability of
their biological traits, is crucial for sustaining ecosystem stability, increasing resilience, and enhancing nutrient
cycling. Conservation and regenerative practices, including reduced tillage, residue retention, cover cropping, and
crop rotation, provide diverse habitats and food resources, thereby promoting functional diversity and
strengthening soil ecosystem services. The application of organic amendments alongside reduced chemical inputs
stimulates decomposer and microbial activity, further supporting nutrient cycling and soil fertility. Iranian studies
indicate that maintaining plant diversity and adopting appropriate soil management practices increase the
abundance, biomass, and activity of beneficial soil fauna, leading to improved soil productivity. The future of
Iranian agriculture depends on leveraging soil insect functional diversity as a biological asset, utilizing ecosystem-
based and data-driven approaches to restore degraded soils, reduce dependence on chemical inputs, and enhance
agricultural sustainability.

Keywords: Conservation agriculture, Regenerative soil management, Functional diversity of insects, Soil
ecosystem services
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