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Soil Organic Matter vs Soil Carbon

Soil organic carbonisa measureable component of soil organic matter. Organic matter makes
up just 2 Z10% 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 .

Increasing the amount of carbon stored in soils could
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Why dOeS It Everytonne of organic carbon is the equivalent of
matter’? about 3.67 tonnes of atmospheric carbon dioxide.
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Measuring and reporting soll
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 :

A asoil sampling strategy that captures the natural variation in soil carbon
A ameasure of soil organic carbon concentration
A an estimate of bulk density of the soil to adjust for changes in soil mass at specified

depth intervals .



Limiting Factors for Soll
Naturally occurring clay in soil binds to organic matter, which helps to protect

O rg an |C Carbo n 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
[“soil type Environment | [ Management attack and is rapidly decomposed.
- Clay content - Solar - Soil & residue
- Bulk density radiation management
- Mineralogy - Climate - Erosion .
- Depth - Plant species Climate
- Rotation
- Resourceuse ; ; P ; :
oMckoncy In comparable farmlng systems Wlth S|m|_lar_ soil type ar_ld management, soll
oy - Disease organic matter increases with rainfall. This is because increasing rainfall
%;‘3 supports greater plant growth, which results in more organic matter
2 accumulating in the soil.
S £5 Organic matter decomposes more slowly as temperatures decrease. In
sl 5E 777 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.
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Soil Carbon Land
Management

Land and soil management

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

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

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

A 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.

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

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

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

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




Carbon
Seqguestration
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 .

Project lifecycle

You need to undertake the following actions at each stage of your soil carbon project:
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4. Report & credit
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Check eligibility

Prepare land
management

strategy

Measure baseline
soil carbon
(baseline sampling)

Measure changein
soil carbon
(subsequent

sampling)

Consider project
costs and returns

Map project
boundaries

Undertake new
land management
activities

Calculate carbon
abatement

Calculate forward
abatement
estimate

Have your project
audited

Report on your
project and earn
carbon credits

Figure 2: Soil carbon project lifecycle and actions




Carbon Sequestration
Projects

Project timeline

You will need to continue land management activities, subsequent sampling rounds and reporting and
earning credits for the duration of the 25 year crediting period.

You will need to continue land management activities and reporting until the end of the permanence period
(25 or 100 years). You won't need to do sampling after the crediting period ends, but you also won’t earn
more carbon credits.
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Flgure 7:
Equation tree for calculating net carbon abatement for a project
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KIRBY

Location: Armidale
Size: 649 hectares (1603.71 acr

Current Ground Cove

r: ~800

Current Woody Coverage: ~60!

Primary Land use summary:

Lot and DP numbers provided as
DP50001235
DP5123459
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