A Fertile Soil

Just as the soil might only be seen as a medium for plant growth, soil fertility can all too often be described in terms of soil test levels like Olsen Phosphorus and pH.  These chemical components certainly are related to soil fertility but soil ecology provides more of what could be called “true soil fertility”.  Soil fertility can be described as the efficiency with which the soil can decompose organic material and allow the turnover of mineral nutrients and support plant growth.

Mull and Mor Soils

Some approaches to soil fertility have also drawn a distinction between two types of soil ecosystems to the extent that the soils can be described according to those processes.  A Mull (for example a good pastoral soil) is one characterised by large soil animals (especially plentiful earthworms), incorporation of organic matter through the topsoil and active bacterial decomposition.  A Mor soil (as in the case of a coniferous forest soil) is on the other hand characterised by smaller soil animals (e.g. collembola/springtails and enchytraeids – small worm like animals), the build up of a litter layer on top and decomposition mainly led by fungi.  One of the primary soil chemistry differences between the two is that the Mull soil generally has a higher pH, something which is both responsible for the type of soil ecology present (e.g. most agriculturally important earthworms thrive in high calcium, reasonable pH soils) and mediated by the vegetation present (conifers tend to result in lower soil pH conditions).

A Mull Soil Suits Most Agricultural Systems

Most agricultural systems benefit from the faster nutrient turnover that is present in a classic Mull soil.  Although the Mull and Mor soil types are theoretical, pastoral and cropping systems will benefit from soil management that moves toward something resembling a Mull soil.  Soil fertility should be increased by promoting earthworms, good bacterial activity and overall efficiency of litter incorporation and nutrient turnover.

Exceptions to the Rule?

There is some current thought that the aims should be somewhat different for many tree crops with more of an emphasis placed on increasing fungal activity rather than bacterial activity.  This fits partly in with the observation of generally greater importance of fungi in many forest ecosystems.  The greater role of fungi is however not at the complete exclusion of bacterial activity and it is probably more worthwhile to focus on the overall improvement in soil biological activity and allow the natural processes that develop with the vegetation and inputs to direct the species and fungal/bacterial balance of the system.  Fungi, bacteria and other soil organisms all play important and interrelated roles in every type of soils.

Several studies have shown that organic farming systems tend to have a higher fungal:bacterial ratio both in pasture and in cropping soils.  This is believed to be related to a lower nitrogen and comparatively higher carbon status of the soil and represents a higher efficiency of microbial accessing of nutrients.

Humus

Although the carbon cycle is detailed in Module 4 Plant Nutrition, a description of humus is given here since it is one of the end products desired from decomposition and it is one of the key components of healthy soil structure and active soil ecology.

Humus could be thought of as the bits of organic matter that were spat out.  When organic material decomposed the easy bits are extracted by the decomposers first, simple sugars and the like.  Cellulose is a bit harder to breakdown but is soon converted to sugars also.  And most proteins can be broken back down to their amino acid units related compounds and groups.  There are many compounds, however such as polyphenolics or lignins that can complex and form partially decomposed organic matter that only breaks down further slowly.  This is humus.  Well-formed humus is dark brown to black in colour and contains many cation exchange sites that aid nutrient storage and soil structure (binding small soil particles together).  The majority of humus in the soil is very old often >1000 years old.  In a steady state system, new humus created is equal to humus used up (perhaps around 2% of total soil humus per annum).

