Soil organic carbon (SOC) is a compound that is
found in soils. It is part of the energy source of soil
microbes. When present in soil, it can improve
porosity between soil particles, and assist with the
availability of nutrients to plants.

Carbon enters the soil as plant and animal material.
This is digested by the soil microbes to produce
particulate organic matter (POM).

POM is further broken down by soil microbes that
form smaller organic particles of free soil organic
matter (SOM), and soil mineral sorbed (bonded)
SOM. Free SOM is considered to be less resistant to

microbial digestion and oxidation than sorbed SOM.

Organic matter in the soil, including soil organic
carbon bonded to soil particles, contribute to soil
moisture holding capacity, soil structures and the
nutrient availability in soils.

For perspective, an increase of 1% in organic matter

contributes to an increase in soil water storage of
up to 3.7%.

Soil type, climatic conditions, vegetation, and land
use and management, all contribute to soil carbon
levels.

Gulf Savannah country soils are considered to be
low in SOC due to the soil type, plant vegetative
growth and the rapid rates of decay that are driven
by the region’s climate.

Grazing systems that maximise the number of days
per year where plants are present and growing,
support greater potential for SOM to build up.

Duplex soils dominate the Savannah country,
especially toward the west. These soils offer little
opportunity for incorporating organic matter
beyond the topsoil.

If this process happens within the soil however,
where oxygen levels are relatively low, mineral-
organic associations can form that bind SOC to
mineral surfaces expediting the formation of soil
aggregates.

SOM and SOC both affect a soil's ability to retain
moisture and provide essential plant nutrients.
However, SOC is a key indicator of soil health due
to its stability and measurable qualities in the soil.

A paddock in the Dimbulah region that has been
managed for retaining surface cover and cycling
carbon for healthy soils.
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Managing Soil Health with
Soil Organic Carbon

There are some management practices that can be
utilised to increase soil organic carbon for
productivity benefits in Gulf Savannah country.

Managed Grazing Systems: Implementing managed
rotational grazing systems, such as rotational or cell
grazing, can help distribute grazing pressure evenly
across a pasture. This prevents overgrazing which
reduces the amount of exposed soil for
atmospheric carbon losses, while also increasing
plant root mass retention that contributes directly
to soil organic matter increases and indirectly to
water infiltration.

Managed grazing will contribute to shorter grazing
periods in a specific area and increased rest periods
that will reduce soil disturbance and allow for leaf
litter and manure to be undisturbed.

Monitoring and Adaption: Having the capacity to
be flexible on how pastures and crops are managed
can contribute to maintaining and increasing soil
organic carbon.

This can come in the form of implementing soil
conditioning systems that allow for pre-wet season
scores of health to inform decisions on paddocks
for wet season spelling, regular interval sampling
for analysing the status of the soil, soil-borne
organism monitoring for checking presence and
activity for indicating soil health.

There are a variety of ways that soil condition can
be monitored for informing soil conscious
management decisions. This can aid in the
maintenance and increase of soil carbon levels
when incorporated with other management
methods for soil organic carbon conservation.

Cover Cropping or Opportunistic Sown Pastures:
Planting a cover crop or bulking up pasture
productivity can benefit not only the production of
organic material for the soil but also provides
opportunities for nutrient addition to the soil, and
additional feed for grazing. Including legumes into
cover crops and pastures will allow for nitrogen to
be contributed to the soils.

By increasing the density of the plants growing in
the soil the organic matter available for the soil will
increase. Plants not only increase organic matter
through leaf litter, but also in the form of root mass,
which contributes to exudate production (form of
SOM). Annual varieties leave behind the root
systems as they die off, which becomes organic
matter and contributes to the soil carbon cycle.

Reducing Soil Disturbances: Though more of a
contributor to soil carbon loss than gain, reducing
the disturbances the soil is impacted by, the
greater the retention of carbon and organic matter
within the soil. Soil disturbances can be any means
of moving the soil, from cultivation, deep ripping
and laser bucket levelling to heavy traffic periods.

Practices resulting in intensive soil disturbance,
such as seed bed preparation, increase rates of
carbon loss.

Organic Matter Inputs: There is also an option to
add organic matter in the form of raw manure,
composted plant and animal materials, organic
fertilisers and humic products, just to list a few.

These products have been found to improve soil
health through microbial diversification and
inoculation, supply of energy source to microbes in
form of SOC, additional plant available nutrients
associated in organic matter, along with chemical
balancing for nutrient availability. This is an
intensive process and it is often considered not to
be cost effective, however on smaller select areas
of better soil types, this may be advantageous.
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