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Soil biology is the study of life in soil.  Yes, soil is alive.  Just like you care for and protect the crops you grow to get the most out of it, you must also nurture and protect your soil to get the most from it.  But it also should be thought of as a natural resource that needs to be preserved for the future.
There is more life and diversity in the soil than there is above ground in a healthy agricultural field.  Like any ecosystem, energy flows from the sun, through plants, and finally to the living organisms in the soil.  These soil organisms can be divided into algae, bacteria, fungi, protozoa, nematodes, arthropods, and earthworms. Each has their own role to play in the soil ecosystem.

The reason soil biology is so important is that these soil micro-organisms are responsible for decomposition of organic matter, mineralization of nutrients, storage and release of nutrients, degradation of chemicals, nutrient cycling, and finally disease suppression. The basis of a sustainable soil ecosystem is the maintenance of a healthy soil food-web, which begins with routine application of organic matter.  Higher organic matter content supports thriving communities of the decomposers and predators that make up the soil's "digestive system."  These tiny microbes are the driving force for all of these important processes of a healthy and productive soil ecosystem.

There is significant amount of evidence showing that adding organic matter to the soil reduces soil borne pest problems.  This is likely due to increased populations of fungal, bacterial, and nematodes that are parasitic or antagonistic towards soilborne pests.  Soil biological activity also improves soil structure and fertility.  Reduced soil borne pest damage from increased organic matter in soil is likely a combination of these interactions.

Soil biological activity greatly improves the soil’s physical structure including soil pore size, soil aggregate stability, and formation of macropores.  The soil microbes also partially determine the soils ability to recover from soil disturbances, such as compaction, tillage, etc.  Fungi and bacteria secrete substances that bind soil particles and stabilize soil aggregates.  Tiny soil arthropods feed on organic matter and their fecal pellets become part of these stable soil aggregates.  Large borrowing invertebrates such as earthworms, ants, termites, beetles produce larger macropores that allows water flow through the soil.  These are all important soil physical properties for a healthy and productive soil.

As these soil microbes consume dead organic matter and each other, including plant parasites, they release nutrients that were once bonded to living organisms.  Without these decomposers, we would be surrounded by dead matter and nutrients would be tied up forever.  However, these nutrients are re-released and made available for new living things to grow including crops.  These microbes are also responsible for the degradation of chemicals and pollutants that may be found in the soil.  Thus nutrient cycling is a very important process that relies on a healthy soil ecosystem.

It is important to actively manage your soil biology using minimum-tillage practices, compost, animal manures, green manures, cover crops, and crop rotations.  These practices help promote the growth of beneficial organisms while suppressing plant parasites, increase soil physical characteristics, and the cycling of nutrients.  This subject is too large to be completely covered here.  Please read more about it in various books, web sources, or visit an extension office.
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