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What is Soil 
Carbon and 
why does it 
matter?

Soil organic carbon is a measureable component of soil organic matter. Organic matter makes 
up just 2 Ž10% of most soil's mass and has an important role in the physical, chemical and 
biological function of agricultural soils.

Organic matter contributes to nutrient retention and turnover, soil structure, moisture retention 
and availability, degradation of pollutants, and carbon sequestration.

The amount of organic carbon stored in Australian soils could be increased by changing land

management practices . This will help offset greenhouse gas emissions, increase farm

productivity and potentially create offsets under the Carbon Farming Initiative .

Soil Organic Matter vs Soil Carbon

Increasing the amount of carbon stored in soils could 

ƘŜƭǇ ǊŜŘǳŎŜ !ǳǎǘǊŀƭƛŀΩǎ ŜƳƛǎǎƛƻƴǎ ƻŦ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎ 

by offsetting some of the carbon dioxide (CO2) emitted 

into the atmosphere

Every tonne of organic carbon is the equivalent of 

about 3.67 tonnes of atmospheric carbon dioxide.



Nutrient supply from organic
matter

As a general rule -of -thumb, for every tonne of carbon (C) in soil organic matter, 
about 100 kilograms (kg) of nitrogen, 15kg of phosphorus and 15kg of sulfur becomes 

available to plants as the organic matter is broken down.

About 3% of the total soil organic matter pools turns over each year, so where we 
know how much carbon we have in soils, we can roughly estimate the potential 

supply of nutrients.



Measuring and reporting soil 
organic carbon

Changes in soil organic carbon (SOC) generally occur over many years, and it is often

difficult to identify small changes .

A larger change in total organic carbon stock, which may take several years or longer to

occur, is required before a significant change could be measured with any degree of

confidence . With annual inputs of organic residues likely to be less than the 0 .2t C/ha in

typical grain cropping systems, more than 10 years would be needed to detect a

significant change in soil organic carbon .

Accurate measurement of changes in organic carbon requires :

Å a soil sampling strategy that captures the natural variation in soil carbon

Å a measure of soil organic carbon concentration

Å an estimate of bulk density of the soil to adjust for changes in soil mass at specified

depth intervals .



Limiting Factors for Soil 
Organic Carbon

Soil type

Naturally occurring clay in soil binds to organic matter, which helps to protect 
it from being broken down or limits access to it by microbes and other 
organisms.
Organic matter in coarse -textured sandy soils is not protected from microbial 
attack and is rapidly decomposed.

Climate

In comparable farming systems with similar soil type and management, soil 
organic matter increases with rainfall. This is because increasing rainfall 
supports greater plant growth, which results in more organic matter 
accumulating in the soil.
Organic matter decomposes more slowly as temperatures decrease. In 
Western Australia under moist conditions, each 10 °C increase in temperature 
doubles the rate of organic matter decomposition (Hoyle et al. 2006). This 
means moist, warm conditions will often result in the most rapid 
decomposition of organic inputs.



U s e  m o d e r n  t e c h n o l o g y  t o  h e l p  w i t h  t h e  
s a m p l i n g  s t r a t e g y

You can use FarmLab or 
other mapping solutions to 

map your properties

Sampling in a paddock

- Sampling needs to capture the variability of SOC caused by:

- different soil types within a paddock variable crop or pasture history and yields across the paddock

- variable agronomy.

- Typically, a minimum of 20 cores (bulked) within a sampling area is needed to adequately capture variability.

B u l k  D e n s i t y  M a p



Soil Carbon Land 
Management

Land and soil management

Å Maximising crop and pasture biomass via better water -use 
efficiency and agronomic management will increase organic 
matter inputs.

Å As a large proportion of organic matter is present in the top 0 Ž
10cm of soils, protecting the soil surface from erosion is essential 
for retaining soil organic matter.

Å Tillage of structured soils decreases soil organic matter stocks by 
exposing previously protected organic matter to microbial 
decomposition.

Å Adding off -farm organic residues, such as manures, straw and 
char, can increase soil organic matter. The agronomic benefits 
should be measured to establish economic viability.

Å Landscape can influence biomass production (inputs) associated 
with water availability.

Å Transfer of soil and organic matter down slope via erosion can 
increase soil organic matter stocks in lower parts of the landscape.

Å Soil constraints decrease plant growth and decomposition rates. 
This could slow the amount and transformation rate of organic 
matter moving into more stable fractions.

Å Microorganisms and particularly bacteria, grow poorly in strongly 
acidic or alkaline soils and consequently organic matter breaks 
down slowly in these soils.



Carbon 
Sequestration 
and Carbon 
Credits

We already learned that sequestering Carbon is great for the

soil . But we can also build Carbon Credits .

What is a Carbon Credit?

Australian Carbon Credit Units (ACCU) have been established

under the Australian Energy Regulator . Each unit represents 1

ton of CO2 stored or avoided by a Carbon project and can be

traded under specific conditions . The ACCU is a financial

product which can be earned, sold or kept .



Carbon Sequestration 
Projects





KIRBY

Location: Armidale
Size: 649 hectares (1603.71 acres)

Current Ground Cover: ~80%
Current Woody Coverage: ~60%

Primary Land use summary: Grazing

Lot and DP numbers provided as follows:
DP50001235 - LOT 1
DP5123459 - LOT 3

DP 50123456 - LOT 4 & 7
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