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We hear so many talks about building organic matter. The thing is, there is very little cohesion in understanding the 
soil system and its consequences. The simple fact is that in a biologically active soil, just growing crops can increase 
soil organic matter. However, applying organic material into, as an extreme example, a poor lifeless compacted soil 
can actually be a detriment rather than a benefit. 

Natural systems that have developed over thousands of years are described as ‘climax climatic conditions’ and have 
become in tune with their environment. These systems are in fact carbon importers and we can conclude the driving 
force of growth is primarily carbon, through carbon being digested and recycled by microbes, nutrients including 
nitrogen and growth products are released to feed the plants, in return the plants also invest into the living soil 
complex. This is balance.  

From the start of the first nitrogen manufacturing unit in 1915 by BASF, we have been able to accelerate yield 
production by applying artificially produced nitrogen. The crisis, after nearly 100 years of intensification using 
nitrogen as a primary driving force rather than carbon, has resulted in what can now described as a cataclysmic 
reduction on soil organic matter to the point that soil, as a biological living entity, cannot function or regenerate 
properly.  

To create balance again, you need to try to understand how the soil works, how it links into the system of growing 
crops, and to take these factors into account. Once the balance of air, organic matter (carbon: nitrogen) and nutrition 
are restored, the soil will improve and regenerate because it can begin to digest and recycle. Functioning correctly, 
soil is a living entity that constantly interacts, is interdependent, operates a continuous cycle of expansion and 
contraction, causes mineralisation and digests. Fertility (the natural output of soil), is a culmination of these 
processes, as is the production of humus. The higher the biological activity, the more diverse, more stable and more 
resilient this environment and system becomes. Without this process, soil cannot become soil, it cannot function.  

80%  of dry matter production comes from the air and 20% comes from the soil. Understanding this concept is very 
important as within a good soil we would expect at least the same mass below ground as we would above it.  

Taking into account the above and below ground mass if you removed 100% of dry matter, 80% came from the air 
and 20% came from the soil. The soil has then lost 20% of nutrients as there is an equal amount of mass below the 
ground. The same instance follows apart from the fact that the plant root material is not removed by harvest. The 
20% from the soil is retained but is not a net gain. The net gain to the soil is 60% of the quantity that was harvested. 
The net gain includes organic material, carbohydrates, enzymes, vitamins and minerals that adds to the soil fertility 
system. This however, all rests of whether the soil digestive system can process correctly. If not then degradation, 
through the production of alcohols and formaldehydes, occurs and this creates a net loss rather than a gain.  

In a good fully functioning biologically active soil there can be a net 60% gain in dry matter (DM) yield, even if straw 
is taken off the field just by growing a crop. An arable system like this suggests an equal ratio of above and below 
ground biomass. However, in perennial systems, for example a prairie eco system, the ratio of above and below 
ground biomass is 1:3 instead if 1:1. 

If you have a healthy soil, it can provide:  

• Lower density soil with a large root area that includes fine horizontal feeder roots.  

• Air, digestion, recycling, diverse biology and life. 

• Production of beneficial microbes that help build crumb structure, improve porosity and drainage, and organic 
matter.  

• Regeneration. There is a potential to build organic matter by growing a crop. 

Having a soil in poor health optimises: 

• High density soil with poor rooting and no horizontal feeder roots that lead to poor nutrient uptake. 

• An anaerobic environment. No air, no digestion, no recycling and no life. 

• Production of aldehydes, formaldehydes, alcohols that lead to soil sterilisation and a loss of important nutrients.  

• Degradation. No organic matter can be built, it can only be degenerated.  



Think whether or not you have had fields where straw does not degrade or where it has been cultivated out 12 
months after being incorporated. In instances like this there has been no soil building at all. There are situations 
where straw has been brought up after 6 years of being in a soil.  

It is important to have a plan of action for your soil. In our eyes, the plan should include: 

• Building of organic matter using cover crops. This helps capture, store and make available nitrogen and other 
elements or nutrients.  

• Minimising the amount of purchased nitrogen. Legumes, biological nitrogen fixers and carbon cycling all help 
towards this goal. 

• Maximising nitrogen efficiency. Always add a carbon source, consider foliar applications, evaluate what is needed 
and consider balance.  

• Understanding what your plants and soils needs are.  

Our job as agronomists and soil fertility and biological consultants is to see where limitations are and guide people, 
moving from a realistic starting point to an improved state. This is always around managing and improving the basics 
of soil health to improve soil biology.  
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