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Introduction
Soil fauna is a vital part of healthy soils. They help break down plant material, recycle nutrients and support the microbes that keep soil productive. Together, these processes improve crop growth and support sustainable farming. Despite their importance, soil fauna has received much less attention than other parts of the soil ecosystem. This has limited our understanding of how they contribute to healthy soil. This first-of-its-kind Australian project investigated the diversity, distribution and ecological roles of soil fauna across major farming systems, including wheat, sugarcane, cotton and grazing pastures.
The project included 3 main areas of research.
Understanding what shapes soil fauna communities
Researchers studied more than 400 sites to identify the environmental and management factors that influence soil fauna. The results showed that climate and soil chemistry are the strongest drivers of soil fauna communities. Farming practices also play an important role, leaving long-term effects on nutrient availability and soil biodiversity.
Exploring interactions between soil fauna and microbes
This research examined soil faunal and microbial interactions. The study found that introducing beneficial soil fauna can:
improve nitrogen cycling
reduce plant-parasitic nematodes
rebuild damaged soil food webs.
         Researchers also developed the Nematode Soil Health index, a practical tool that converts complex ecological information into indicators that can be used to assess soil health. 
Measuring how soil fauna contributes to nutrient cycling
This research measured how soil fauna influence nitrogen and phosphorus cycling under different pH levels and management practices. The results showed that applying lime reduced soil disturbance and maintained nutrient balance, leading to improved biological nutrient cycling and greater soil resilience.

Findings
The research confirmed that soil fauna, particularly nematode food webs, play an important role in cycling nitrogen and phosphorus. However, how effectively they perform these functions depends on soil pH and how the soil is managed. The project identified critical soil pH levels where biological nutrient cycling becomes much more effective.
The research also found that:
reduced soil disturbance through practices such as no-till farming helps protect the complex soil food webs needed for efficient nutrient cycling
fertiliser inputs should match the soil’s biological capacity to reduce nutrient losses and improve nutrient use efficiency.
Overall, the findings support a whole of system approach to soil management. Combining chemical amendments, such as lime, with farming practices that protect soil biology, including conservation tillage and organic amendments, will help maintain a healthy soil ecosystem. When soil chemistry and soil biology are managed together, farmers can make better use of the natural nutrient cycling provided by soil fauna and microbes. This can improve crop productivity while also building healthier, more resilient soil. These findings provide valuable evidence for developing practical management guidelines that improve fertiliser efficiency, increase phosphorus use in acid soil and rebuild healthy soil food webs across farming systems in Australia and beyond.
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