




In moving to the non living aspects of the carbon debate, it is what follows carbon that best explains 
the role of carbon. Energy, nutrients and water all follow carbon. As part of this bigger picture, 
the protein cycle follows carbon, and is a reflection of soil fertility (ie increasing soil carbon improves 
soil fertility), which will be discussed later.

As a rural producer, I was naturally focused on energy, nutrients and water, and I only became 
interested in carbon when I realised the importance of carbon for the availability of these elements 
to production. It is because energy, nutrients, and water all follow carbon, that you have a financial 
crisis, if you are short of carbon (ie carbon compounds).

THE TWIST
Most scientific literature presents the carbon cycle as being separate from the water cycle and the 
minerals cycle. It is true that when the water cycle and the minerals cycle are functioning well, they 
enhance the carbon cycle through better plant growth. This is because photosynthesis needs water 
and nutrients to proceed. 

The subtlety is however, that the efficiency of the water and mineral cycles is determined by the 
carbon cycle. To reinforce this point, if soil carbon levels fall below a given level, then the other two 
cycles also begin to fail.

 

Figure 5: Low soil carbon levels in the foreground are restricting plant growth.
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Put another way, if soil carbon levels drop too low, then the landscape begins to fail. The soil microbes 
and soil fauna, that are responsible for nutrient recycling, die as part of this process. Soil with lower 
carbon levels has a reduced capacity to store water, and in some soils, water penetration becomes 
very low. This is illustrated in Figure 5 on page 16 where the soil carbon deficiency is apparent in the 
foreground.

The two photos (Figures 6 and 7) below show close-ups from Figure 5, depicting an area that was 
rested for 15 months as part of a trial during favourable conditions. 

While the whole area was in poor condition at the start of the rest period, the area depicted in Figure 
7 responded differently to where we are standing.

The 15 months rest was able to regenerate one area but not change the area where carbon levels 
had fallen too low. 

The trial highlights the importance 
of not allowing soil carbon to fall too 
low, as then the water and nutrient 
cycles also fail. 

Where we are standing, the 
productive paspalum re-entered 
the landscape following rest, while 
in the foreground only galvanised 
burr is growing. 

The rest period had sufficient rain for 
regeneration of grass from seed on 
several occasions, yet the area in the 
foreground was not able to respond. 
There was little water infiltration in 
this area and the soil was not able 
to maintain moisture on the surface 
long enough to allow germination. 

The reason for following the path 
of carbon is to discover what 
interferes with its flow, as well as 
developing an understanding of all 
the components of the landscape 
carbon interacts with. This 
journey, which also looks at animal 
production and reproduction, will 
highlight the aspects of our pasture 
management that determine 
our destiny, as it looks at the 
repercussions of our actions on 
carbon flows.
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Figure 6: Adequate soil carbon levels. 

Figure 7: Inadequate soil carbon levels.



Just as carbon is essential to plants, it is also the master nutrient for soils. Carbon determines soil 
structure, the ability of soil to hold moisture, how quickly water penetrates the soil, the resilience 
of soils to climate extremes, how much nitrogen and other nutrients are available to plants, plant 
digestibility and a host of other functions. 

The real production base for rural producers is the soil. Going one step further, it is how much carbon 
we can maintain in the soil that determines the productive capacity of the soil, in good years and 
especially, marginal years. It is for this reason that we have to look at both introducing carbon into 
the soil and reducing carbon loss from the soil. Most soils reach a carbon content equilibrium and the 
challenge for most farmers is to recognise that equilibrium level and plan to maintain it.

For those who intend to negotiate carbon credits for storage of carbon in the soil, they must fully 
grasp this concept. There will need to be a commercially acceptable method of measuring the 
carbon. The potential for carbon storage is not the same everywhere. All soils are not the same 
when it comes to carbon content and cycling. For producers, the commercial reward will depend on 
whether greenhouse emissions from nitrogen fertilisers, which produce the greenhouse gas nitrous 
oxide, are included as offsets against the carbon stored. Nitrous oxide has more than 300 times the 
impact of carbon dioxide on the greenhouse effect.

For the rest of society (other stakeholders), soil carbon levels are not only important for greenhouse 
outcomes. Soil carbon levels can also have a positive or negative impact on other environmental 
issues like salinity, water quality, acid soils etc.
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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.




