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1. Introduction

Decomposition is a cornerstone process in terrestrial ecosystems, ensuring the transformation of dead organic matter into forms
accessible to living organisms. On the forest floor, this process maintains soil fertility, supports plant growth, and sustains the
dynamic balance of nutrients. Insects—often overlooked compared to fungi and bacteria—play a pivotal role in this process,
acting as physical and biological catalysts that fragment, ingest, and redistribute organic material 135.

The importance of insects in decomposition and nutrient cycling is especially evident in forests, where vast quantities of plant
and animal detritus accumulate. By breaking down complex organic structures, insects not only hasten mineralization but also
create habitats for other organisms and influence forest structure and succession3. This paper reviews the diversity of insect
decomposers, their ecological functions, and the mechanisms underlying their contributions to nutrient recycling on forest floors.

2. The Decomposition Process: An Overview

Decomposition is a multi-stage process involving the breakdown of complex organic matter—such as dead wood, leaves, animal
carcasses, and feces—into simpler compounds. This process is mediated by a diverse assemblage of organisms, including:

e Insects and other invertebrates (primary and secondary decomposers)

e Fungi (especially in wood and leaf litter decay)

e Bacteria (mineralization and final breakdown)

e  Other soil fauna (earthworms, nematodes, mites, etc.)

The decomposition process can be divided into several phases:

1. Fragmentation: Physical breakdown of organic matter by insects and other macrofauna.
2. Leaching: Loss of soluble compounds from dead material.

3.  Chemical alteration: Enzymatic breakdown by microbes.

4. Mineralization: Conversion of organic compounds into inorganic nutrients.
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10. Applications and Management Strategies

10.1. Forest Management

Sustainable forest management practices—such as retaining
dead wood, minimizing pesticide use, and conserving habitat
heterogeneity—support ~ healthy =~ decomposer  insect
communities and maintain nutrient cycling36.

10.2. Restoration Ecology

Restoration projects should prioritize the reintroduction or
conservation of decomposer insects and the substrates they
require, ensuring the recovery of ecosystem functions4.

10.3. Biodiversity Monitoring

Monitoring decomposer insect diversity and activity provides
valuable indicators of ecosystem health, soil fertility, and the
effectiveness of management interventions13.

11. Future Research Directions

e Functional Diversity: Understanding the specific roles
of different insect taxa in decomposition and nutrient
cycling.

e  Microbe-Insect Interactions: Elucidating the
mechanisms of symbiosis and competition between
insects and microbes.

e Climate Change Impacts: Predicting how global
change will affect decomposer communities and
ecosystem processes.

e Ecosystem Services Valuation: Quantifying the
economic and ecological value of insect-mediated
decomposition.

12. Conclusion

Insects are indispensable agents of decomposition and
nutrient recycling on forest floors. Through their physical,
biological, and symbiotic activities, they accelerate the
breakdown of organic matter, facilitate nutrient release, and
sustain the productivity and resilience of forest ecosystems.
Protecting and promoting decomposer insect diversity is
essential for maintaining healthy soils, supporting plant
growth, and ensuring the sustainability of forests in a
changing world.
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