
Farmers’ comments
“ It is great to have Council 

encouragement and involvement in 
moving this region forward towards 
more sustainable farming.”

“ A bank survey found a direct 
correlation between soil carbon 
and profitability; the higher the  
soil carbon the more profitable  
the farm.”

Increasing soil carbon in Tweed farmland

Organic carbon is an essential component of healthy soils and helps sustain productive agriculture.

It improves physical soil structure and stability, enables retention of soil 

moisture and nutrients and improves aeration required for plant growth.

Agricultural systems that have soils high in organic carbon are often  

more productive and more resilient to extreme weather events such as 

drought. Soil has potential to sequester large quantities of carbon dioxide 

from the atmosphere and therefore holds promise for strategies to mitigate 

climate change.

Recommendations for producers
A three-year study by Council and landholders found soil carbon levels vary 

throughout Tweed Shire, depending on soil and land use type (Figure 1).

The project increased awareness of the benefits of compost and developed 

farmers’ confidence in using the material to improve soil health and the 

productivity of their farm, as an alternative to conventional inputs.

Soil carbon levels on Tweed Shire properties can be increased with  

compost when:

existing soil and compost characteristics, particularly the carbon to 
nitrogen ratio and nitrogen availability, are understood and factored into 
application rates

the right amounts of nitrogen are used in the production system, because 
excess nitrogen can cause microbial breakdown of organic carbon

there is an economically viable and reliable source of composted material

Applying compost before planting sweetpotato.

Increasing carbon levels can lead to:

increased nutrient availability for crops

greater numbers and diversity of beneficial soil biota that cycle nutrients, 
suppress disease and breakdown harmful chemicals in the soil

improved soil structure, aeration and water holding capacity

increased yields

Figure 1: Soil organic carbon concentrations vary between different types of land use and change over time in 
response to climatic conditions and management practices.
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Project trial
A three-year project applied compost to 30 commercial farms in the 

Tweed, to see how adding organic materials would affect soil organic 

carbon concentrations and other soil mineral components. The project 

also investigated the effects of compost and biochar on nitrous oxide 

emissions, a significant greenhouse gas pollutant, and the effects of organic 

amendments on crop yield and health. 

Detailed soil sampling at the start and finish of the project provided a lot of 

data for statisical analysis. Participating farmers made anecdotal records 

of crop performance for each treatment, including compost applications, 

compared with conventional farming practices.

What we found
Soil organic carbon levels vary throughout the Tweed, depending on soil 

and land use type (Figure 1). Soils on dairy and sugar cane farms had the 

highest soil organic carbon, resulting from effluent reuse on dairies and the 

peaty nature of floodplain soils where sugarcane is grown. The intensively 

cultivated volcanic soils of the Cudgen plateau, used for sweetpotato 

production, had the lowest organic carbon. Soils with high nitrogen 

content were prone to losing organic carbon over time. The addition of 

biochar reduced the loss of nitrous oxide, a potent greenhouse gas, from a 

sugarcane farm (Figure 2).

For further information or to participate in future 
projects, contact Council’s Program Leader – 
Sustainable Agriculture on (02) 6670 2400.

Compost and Biochar
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Nitrous oxide flux from a sugar cane ratoon crop following a rain event on 10 December

Figure 2: Adding biochar to compost helped reduce the loss of nitrous oxide in a sugar cane crop following a significant rain event.

Sampling soils to monitor soil organic carbon. Farming soil carbon increases 
water infiltration, nutrient cycling and pasture growth.

Special thanks to Dr Peter Bacon, Woodlots and Wetlands Pty Ltd; Dr Jane Aiken, Consulting and Environmental Services;  
Dr Graham Lancaster, Environmental Analysis Laboratory; Dr Lukas Van Zwieten and Dr Brad Keen, NSW Department of  
Primary Industries; David Gourlay, SoilLife; and all the farmers for their involvement in the project.

An Australian Government-funded project


