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Senator BARNABY JOYCE– I suppose on the other side of carbon emissions is carbon 
sequestration. You would be aware of the well-reported papers by Dr Christine Jones on carbon 
sequestration through perennial summer grasses. Is it a fact that more carbon is sequestrated 
through summer grasses than through dry sclerophyll forests, knowing that Australia’s predominant 
forest capacity is dry sclerophyll forests? 
 
Prof. Sackett—I would want to take that on notice. 
 
ANSWER 
 
The Chief Scientist’s Office has researched some of the work presented by Dr Christine Jones at 
workshops1 and Parliamentary committees on carbon sequestration through perennial summer 
grasses2.  Her work presents useful insights into interesting innovations in agricultural practices to 
sequester more carbon and improve soils and arrest the historic loss of top soils.   
 
The Chief Scientist’s Office has not been able to find any comparisons in Dr Jones’s articles and 
website of the ability of summer grasslands to sequester more carbon than dry sclerophyll forests 
(assuming these include native Australian grasslands as listed in the Australian Farm Journal 2009 
summer pastures and forages varieties guide).   Dr Jones’s web page3 does advocate planting 
100 million trees.  She advocates styles of agricultural practices to reduce bare soil with appropriate 
vegetation plantings including perennial grasses to provide permanent soil cover and carbon 
sequestration and storage.  She also advocates better management of grazing to enhance growth of 
pasture roots to sequester carbon and increase water holding capacities of soils and to overcome 
overgrazed pasture cover.   
 
The Chief Scientist’s office agrees that forests in Australia are mainly made up of dry sclerophyll 
forests.  Australia has 149 million hectares of forest. Of this, 147 million hectares is native forest, 
dominated by eucalypt (79 per cent) and acacia (7 per cent) forest types and 1.82 million hectares is 
in plantations4.  Remaining grassland covers around 440 million hectares of land in Australia5.   
 
Carbon sequestration or net annual carbon uptake is likely to be in the range 0.5-2 carbon tonnes per 
hectare per year for dry sclerophyll forest and would vary greatly with weather conditions and age 
of trees.  While grassland may have a similar annual rate of net carbon uptake6, long-term storage 
of the carbon pool in the biosphere would be much less for grasslands than in woody trees.  
Australian native eucalyptus forests that include dry sclerophyll forests, store up to ten times more 



 2

carbon per hectare than Australian native and introduced grasslands - both above and below ground 
biomass7.   
 
The Co-operative Research Centre for Greenhouse Accounting has estimated that forests in 
Australia store about 10.5 billion tonnes of carbon (excluding soil carbon)8.  This store of carbon 
has accumulated over an assumed life of 100 years for native eucalypt regrowth through the forest 
plants removing almost 38.5 billion tonnes of carbon dioxide from the atmosphere and that is about 
70 times Australia’s annual net greenhouse gas emission.   
 
In comparison, a study by the Queensland Department of Primary Industry in 1981 showed that in 
semi-arid Australian grasslands, the maximum daily above ground live biomass for the perennial 
grass component during summer was only 39 kilograms per hectare per day and this reduced down 
to 1 kilogram per hectare per day in winter9.  Across a four month period of summer this would 
only represent about 5 tonnes per hectare; very much less than a forest even if this sequestration 
was to continue with little grazing or wildfire pressure.   
 
The key issue is the size and longevity of carbon stocks, and not the flux rates of carbon production 
by the plants and consumption by stock or wildlife.  For example, carbon stocks of mature dry 
sclerophyll forest contain about 100-200 tonnes of carbon per hectare.  For a grassland to have a 
greater carbon stock than a forest, the root to shoot ratio would have to be 10 or more, which is 
unlikely.  To achieve this it would mean the roots of a summer pasture grass such as kangaroo 
grass, panic or weeping grass, would have to be much more than 10 times the mass of the grass that 
you can see above the ground10.  This is not the case.  The capacity of soils to store carbon from 
decomposing roots is limited by the availability of water, nutrients11, particularly nitrogen and 
phosphorus12 and the soil compaction13. In any case, if the objective was to combine production 
and carbon storage, these summer pastures would not be expected to support a high density of 
grazing livestock because of their low nutritional quality and the flow on effects of such grazing on 
carbon. 
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