
 

Soil carbon and your farm 
DID YOU KNOW? 5 FACTS ABOUT ORGANIC SOIL CARBON 

 

1 Soil organic carbon (SOC) is a measure of long-term soil 

fertility and it can takes decades to change levels, up or 

down. 

 

2 SOC is one component of soil organic matter (SOM), 

which is made up of decomposed plant and animal 

materials, in various stages of decay, and microbial 

organisms. 

 

3 The level of carbon in soil affects nutrient availability, 

soil structure and biological soil health. It is also a buffer 

for toxins and heavy metals and increases the breakdown 

of persistent pesticides. 

 

4  Soil organic carbon levels have declined rapidly since 

settlement, particularly through tillage and overgrazing. 

The introduction of no-till cropping systems has stopped 

the decline to maintain current carbon levels, but is not 

increasing them.  

 

5 Increasing and storing carbon in soil can improve 

productivity through more efficient use of soil moisture 

and nutrition. It can also decrease carbon dioxide in the 

atmosphere and mitigate the impacts of climate variability.  

 

HOW MUCH CARBON IS IN THE SOIL? 

In dryland agricultural soils, SOC is between 20 and 150 

tonnes of carbon per hectare. This is about 0.7-4% 

depending on the soil’s structure. Soil testing down to 30 

centimetres in the Mid North found levels were between 20 

and 60 tonnes of carbon per hectare. 

 

HOW IS IT MEASURED? 

SOC is hard to measure because it is a very small portion of 

total soil mass – about 1-2.5%. Changes in carbon 

concentration of less than 10% are at the limits of 

measurement.  Because of variations between seasons and 

the small degree of potential change using current farm 

practices, changes that can be measured will take more 

than 10 years to occur. New tests are being developed to 

more accurately measure and describe the types of carbon 

in soils.  

 

SO HOW CAN CARBON SOIL LEVELS 
BE INCREASED? 

Adding phosphorus, nitrogen and sulphur to stubbles can 

lift SOC levels but this has not yet proven to be economic 

in the short term.  

Pastures and green manures are the most effective way to 

improve soil carbon levels. Research has shown good 

pasture systems combined with no-till and stubble 

retention can increase SOC. However, this system is 

sustainable for more reasons than only SOC increases such 

as to avoid herbicide resistance and reduce use of nitrogen 

fertilisers, lowering the cost of production for farm 

businesses.  

Farmers should investigate including good pasture phases 

to current cropping systems to improve longer term 

profitability and boost SOC.  

Surface litter does not become part of organic carbon until it 

breaks down 

Farmers should investigate 
including good pasture phases 
to current cropping systems to 
improve longer term 
profitability and boost soil 
organic carbon. 
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DOES STUBBLE BOOST SOIL CARBON?  

Stubble and other surface leaf litter is not part of organic 

carbon until it starts to break down and decompose. But 

even then, most decomposing cereal stubble is lost to the 

atmosphere, rather than tied up in soils for future use.  

About 40-90% of carbon in plant resides and stubble will 

be lost as carbon dioxide in less than two years. The 

volume of carbon stored depends on the season and how 

much dry matter is produced – the more rain, the more dry 

matter, which is 40-50% carbon. 

 

WHAT ABOUT YORKE PENINSULA?  

Many Yorke Peninsula soils have high SOC but much of this 

is unable to release nutrients in the short term. As a result, 

there is interest in quantifying the capacity of various soil 

types and land management practices to support increases 

in soil organic matter and understanding how these 

changes impact soil health, ecosystems and carbon 

sequestration. 

 

Theory into practice: know your soils to improve productivity 

Knowing a soil’s organic carbon level can help farmers make the best decisions when budgeting how much nitrogen to 

apply. 

Nitrogen requirements change considerably depending on SOC. For example, on many of Yorke Peninsula’s highly 

calcareous soils, despite soil test results showing high SOC levels at 2-2.5%, the amount of nitrogen released from these 

soils is similar to those with a SOC reading of 1.4%. This knowledge has changed how farmers allocate nitrogen (table 1). 

Soils with low SOC need more nitrogen fertiliser to achieve the same yields as those with higher SOC levels. 

 

 

Soil organic 

carbon (%) 

Nitrogen requirement for a 4t/ha wheat crop (kg/ha) 

Target grain 

protein = 8% 

Target grain 

protein = 10% 

Target grain protein = 12% 

0.8 115 135 155 

1.0 105 125 145 

1.2 90 110 130 

1.4 75 95 115 

1.6 70 90 110 

1.8 65 85 105 

Table 1. The importance of SOC to N requirements of cereals 
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