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THE BASICS
Carbon is an integral component of plants, soil, the atmosphere, and the oceans. It is continually 
moving between these areas in a process known as the carbon cycle, eg photosynthesis converts 
the carbon in carbon dioxide into plant material which in turn facilitates the movement of carbon into 
the soil. As carbon is always moving, the bulk of each introduction of carbon into the landscape will 
eventually return to the atmosphere.

Figure 1: The Carbon Cycle. 
(Source: Spaceship Earth Dr Brian Knapp. Atlantic Europe Publishing. 2004)

Humans are changing the balance of the carbon cycle. Warming resulting from enhanced GHG levels 
is largely the result of increased carbon dioxide in the atmosphere. Through burning coal and other 
fossil fuels, humans have recently released carbon into the atmosphere from a carbon source that 
was ancient, stable and effectively locked up. Unfortunately, our current economy is based on the 
capacity to use the atmosphere as a dumping ground for the carbon after we have used the energy 
associated with it. Emissions are also attributable to massive levels of global vegetation clearing, 
burning and disturbance (such as the Amazon), therefore releasing of soil carbon stocks.
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Figure 2: “The Carbon Pools” - The movement of carbon between pools results 
in the atmosphere having an annual net increase of 3 giga tonnes.

(Note: 1 Giga Tonne = 1 000 000 000 tonnes.)

The greenhouse aspect of Queensland tree-clearing legislation is about not allowing the carbon 
component of trees to return to the atmosphere. This carbon, when released, adds to the carbon 
released by fossil fuel burning. Thus it could be said that government, through legislation, has already 
taken control of a significant proportion of the tree component of the terrestrial section of the carbon 
cycle.

The Ecos magazine Aug-Sept 2006, gives a good example of changes in carbon balances, when it 
stated, “Vegetation carbon stock has doubled since 1788, reflecting more tree and shrub cover now 
than at European settlement”.  

The oceans play a significant role in absorbing the excess carbon in the atmosphere over extended 
periods of time, ref Figure 2, above. However, there is also a downside to this process in an elevated 
GHG future. The world’s oceans are becoming more acidic through absorbing more carbon dioxide. 
This poses serious consequences for at least a third of all marine life.  

The atmosphere is approximately 0.03% carbon dioxide. This is not where the bulk of the carbon 
exists, as demonstrated in the carbon pools diagram, above. This is why small changes elsewhere 
can have a large effect on the atmosphere as we are witnessing now. 
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GREENHOUSE EFFECT
It could be argued that to date no government in Australia has placed enough significance on the soil 
section of the carbon cycle. Carbon Sequestration is the term that refers to storing carbon in the soil 
or vegetation. Geosequestration is storing carbon dioxide underground in cavities. The soil sequests 
far more carbon than the plants growing in the soil. 

According to the United States Department of Agriculture it is believed that through improved land 
management 12%-14% of total US carbon emissions could be sequestered into the soil. It has been 
calculated that the country’s farm and grazing lands are currently sequestering around 20 million 
tonnes of carbon a year. However, with improved management, scientists suggest that the total 
could be raised to more than 200 million tonnes.

This book looks at the plant and soil component of the carbon cycle, and concentrates on the part 
of the landscape between the trees. 

CONCLUSION
We talk about carbon flows because carbon is not stationary. One path of carbon is from the 
atmosphere into a plant, then into an animal, then into manure which then goes through a dung 
beetle and then worms and soil microbes. At each stage of consumption, some of the carbon is 
returned to the atmosphere through respiration. As this example highlights, in the process of moving, 
carbon takes different forms.

In the media, the emphasis has been on the greenhouse effect when carbon 
moves from the landscape to the atmosphere. What is not being highlighted 
is the reduced production capacity of the soil when carbon escapes from this 
area into the atmosphere. 
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“I have finally got to re-reading 
Carbon Grazing. How different it is on 

the second read. I am captivated as you 
reveal the “secrets” of good 

grazing management.” 

…Shane Joyce, Grazier, Theodore, 
Queensland, Australia.

“Alan has the great ability to think 
across scales from the molecules 

involved in carbon fixation, 
the green pick needed for SHEEP and 

CATTLE digestion, to the global 
challenge of climate change.”

…Dr David Freudenberger, 
Former CSIRO scientist,

Canberra, Australia.




