
 

SAMDB NRM Region              
Soil Carbon Baseline        
Background 
Soil organic carbon (OC) is essential for many soil functions such as stabilising soil structure, increasing water infiltration, 

capturing and releasing nutrients and soil health. Soils with high OC drive improved productivity, profitability and resilience of 

farming and environmental systems. Understanding the OC content of soils and what influences it, will lead to better soil 

management.  

All soils have a finite capacity to store OC. Heavier (more clayey) soils are capable of storing more OC than lighter (sandier) soils. 

Climate (rainfall and temperature), land use and management largely determines how much OC is grown and returned to the 

soil.  

Natural Resources SA Murray-Darling Basin commissioned a study to establish baseline soil OC values across the region. The 

SAMDB NRM region covers more than 5.6 million hectares of which approximately 2.5 million hectares is utilised for agriculture. 

Annual rainfall ranges from 250 mm in the pastoral country to more than 800mm in the eastern Mount Lofty Ranges.  Soils 

range from deep sands to heavy clays but the majority are sandy-textured surface soils which occupy 66% of the agricultural 

land area (1.7 million hectares). 

The study reviewed 7,395 soil tests taken between 1989-20171. Soil OC levels and the proportion of soil samples analysed within 

low, medium and high OC classifications were categorised according to their year of sampling, soil texture, land use (eg 

horticulture, crop, pasture) and NRM district ( as a surrogate for rainfall zone).  

Key Findings 

Soil Texture 
Topsoil OC values increased with increasing clay content in the soil. There was a narrower range of OC values for lighter-

textured soils than heavier ones. Overall, 49% of topsoil samples were in the high, 35% in the moderate and 16% in low OC 

categories. 

At a regional scale, there is an opportunity to increase OC values in sands from the moderate to high range and in clay loam to 

clays from the low to moderate and moderate to high range by supplying organic matter to the soil. If there are limitations to 

growing sufficient organic matter in situ to supply carbon , importation of materials such as composts and manures will be 

required to achieve this goal. 

 

Texture Average 

OC %  

Moderate 

OC standard  

Sand 0.87% 0.5-0.9% 

Loamy sand 1.26% 0.5-0.9% 

Sandy loam 1.86% 0.7-1.3% 

Loam 2.25% 0.9-1.7% 

Clay loam 2.15% 1.2-1.9% 

Clay 2.14% 1.2-1.9% 

                                                                 

1 There is strong confidence in the OC baseline analysis for soil texture, land use and the period 1989-2007 due to the high number of 

samples available. There is less confidence for OC baseline analysis for the period 2008-2017 due to the low number of soil analysis 

results available over this time period. When OC trends are displayed over time, the data is separated into pre and post 2008 results. 
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Time 
There was a 0.07% per annum increase in OC from 1989-2007.A definitive value 

was not able to be determined from 2008-2017 because of the statistical 

unreliability of the low number of soil samples taken during this period. 

However, there did appear to be a trend of increasing OC.  

Using 5 year time periods, the proportion of samples in the high OC range 

increased from 23% in 1989 to 60% in 2007. 

 

Land use  
Land use (such as crop, pasture, horticulture) influences OC values. Soil analyses 

were allocated to broad categories according to the land use recorded at the 

time of sampling.   

Pasture had the highest average OC values with most samples (85%) in the high 

OC classification. Cropping and vegetables had the greatest proportion of 

samples (55-59%) in the moderate OC range whilst orchards and vineyards had 

a large proportion of samples (36%) in the low OC range. 

There is an opportunity to maintain current OC levels, but it is unlikely OC can 

be significantly increased in pasture. OC in cropping and vegetables could be 

increased from moderate to high values and there is an opportunity to increase 

OC in orchards or vineyards from low to moderate values. 

 

SAMDB Regional Opportunities  
Soil texture, rainfall and land use strongly influenced soil OC values. In addition, pH, nitrate-nitrogen and phosphorus were also 

important. In combination, these factors explained nearly 60% of the variation in OC values. 

If there are no limitations to rainfall and land use there is potential to increase OC values in:  

 sands from the moderate to high range 

 clay loam to clays from the low to moderate and moderate to high range 

 cropping and vegetable from the moderate to high range 

 orchards and vineyards from the low to moderate range and moderate to high range 

 the subsoil although it can be difficult to influence organic matter inputs at this depth. 

 

This project is supported by the South Australian Murray-Darling Basin Natural Resources Management Board through funding 

from the Australian Government’s National Landcare Program and the NRM levies. 
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For more information 
Written by Amanda Schapel, PIRSA 

For information on SAMDB NRM Board Programs contact 

Tony Randall,  Team Leader, Sustainable Agriculture 

P: (08)  8532 9101 

M: 0427 834 396 

E: tony.randall2@sa.gov.au 

www.naturalresources.sa.gov.au/samurraydarlingbasin 
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