Soil Structure and Chemistry

Soil Structure

“Deep friable loam” is an evocative phrase that brings to mind the best agricultural soils.  Not all soils can achieve this but the road towards it is one of good soil organic matter levels, good soil biological activity and care with cultivation.  The “friability” of a soil is related to a process termed aggregation.  The aim is to have a soil that is well aggregated allowing…

Good Soil Moisture Properties

· Free drainage between the aggregates

· No “wet feet” prevents physiological and some pathogen damage to roots

· Water retention within the aggregates

· Good infiltration (the ability to allow water into the soil)

Good Air Space (Pores)

· Aeration between aggregates benefiting roots and soil organisms

· Improved penetrability of soil for deeper roots and soil organism movement

· Generally warmer soil temperatures

Resilience

· Maintenance of good soil surface and seed bed in the face of rainfall

· Maintenance of soil structure in the face of cultivation

These friable conditions are aided by good soil biological activity and in turn provide the right conditions for biological activity – the two should not be seen in isolation.  Other factors aiding soil structure and soil biological activity are listed in the Enhancing Soil Biological Activity Section.  Below is a list of the ways that soil organisms aid aggregate formation…

· Sticky Polysaccharide Production (Bacteria, Cyanobacteria, Actinomycetes, Fungi, Some Protists)

· Thread Formation (Actinomycetes, Fungi)

· Mucus Production (Enchytraeids, Earthworms)

· Physical Burrowing (Enchytraeids, Earthworms)

· Humus Formation (All Saprophytes – aided by the full diversity of soil organisms)

Soil Chemistry

The chemistry of soil includes the elements that are present and what form they are in.  It concerns the processes that change the forms of those elements.  The soil chemistry, including pH, has a marked impact on soil ecology and also soil structure.  And both of these factors affect soil chemistry.  One of the major interrelationships is the efficiency of nutrient turnover.  The release of nutrients from dead organic matter can be termed a chemical change but it is largely mediated by the soil organisms.  A good availability of nutrients is beneficial to soil organisms and to plant life.  Good plant growth is excellent for soil organism activity.  Good soil structure will mean an improved level of aerobic soil chemistry which is generally more favourable to soil organisms (e.g. less toxic manganese forms and no excesses of organic acids).  These interrelationships essentially mean that when either the structural or chemistry conditions of the soil improve, the other improves and the soil ecology benefits, which brings further advantages to the other factors.  The better the soil ecology is able to respond to these factors (e.g. presence of the right species of earthworms), the greater the benefits of the interrelationships.

