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Abstract

Soil-dwelling insects play a key role in maintaining the sustainability of soil ecosystems by improving soil
structure, aeration and permeability through activities such as tunneling, particle mixing, and organic matter
redistribution. By accelerating organic matter decomposition and dispersing beneficial microorganisms, these
organisms enhance nutrient cycling, fertility, and overall soil health. Due to their high sensitivity to
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environmental changes groups such as Collembola, Carabidae, and Scarabaeidae beetles are recognized as
effective bioindicators for assessing soil quality and can provide early warnings of pollution and anthropogenic
pressures.

In Iran, the high diversity of soil insects, particularly Collembola and other soil arthropods, offers valuable
opportunities for biological monitoring and soil management. Although most studies have so far focused on
descriptive surveys and species inventories, the existing data provide a solid foundation for practical
applications in evaluating environmental pressures and soil restoration. Soil biotechnology, utilizing soil insects
and other organisms such as through the application of biochar can enhance soil quality, sustainability, and self-
purification. Integrating biological monitoring of soil insects with biotechnological approaches can support
sustainable soil management, increase productivity and ensure long-term conservation of soil resources in Iran.

Keywords:Soil-dwelling insects:Soil bioindicators:Soil quality and health.Soil biodiversity:Soil biotechnology



