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Soil Health

• National objective for soil health

• A long and proud history of understanding our soils
• Where we are now
• What is the national opportunity in improving soil health?
o In regenerative agriculture?

o In negative emissions?

o Getting paid to increase soil organic carbon

o What to do?



The Prime Minister’s National Objective 

To protect, restore and maintain the health of the agricultural landscape

• Reinstate the National Soils Advocate and provide support through the 

Department of the Prime Minister and Cabinet

• Develop a National Soils Strategy
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Move to the front?



What is the Advocacy?

The National Soils Advocate is undertaking broad awareness raising by engaging 
with governments, land managers, industry and researchers about the 
importance of conserving and improving agricultural soil and landscape 
conditions to incentivise change.
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Why?

• The condition of our soils/landscape is deteriorating 

• Agricultural production is not sustainable

• Farming communities are doing it tough

• Increasing populations – food security issues

• Support the national ambition for a $100b                                                                  

agricultural industry by 2030

Objectives

• To turn this around – to help to meet local sustainability and regenerative issues                                              

while improving production and supporting viable rural communities

• Benefit Australia’s environment and biodiversity

• To meet global challenges, such as food security (both quality and quantity), increasing 

global population and scarcity of natural resources (water, soils) and climate change

Photo credit Wooleen



Soil Health – Questions?
• National objective for soil health

• A long and proud history of understanding 
our soils

• Where we are now
• What is the national opportunity in improving soil health?
o In regenerative agriculture?

o In negative emissions?

o Getting paid to increase soil organic carbon

o What to do?
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638.jpg%3Fcb%3D1393415147&exph=479&expw=638&q=Simple+Soil+Profile&simid=608036685899040275&selectedindex=5&ajaxhist=0&pivotparams=insightsToken%3Dccid_RUrCB1kP*mid_46B98D36CDDCA71B30F290469A4E21CFCE5E9F4E*simid_
608048303802747094*thid_OIP.RUrCB1kPOcyzP8gKTAGhUwHaFj&vt=0&eim=0,1,3,4,6,8,10&iss=VSI



Australia – same but different 

• Climate and soils are very different to many other “food bowls”, yet we are competitive

• This is no accident, a track record of focussed support and trail blazing science

• As an example, the Waite (SA)

₋ Large amount of land donated in 1924

₋ Followed by large donations of money

₋ Soils research centre set up in 1929

₋ The Waite is now a joint centre with CSIRO, SARDI, ACPFG 
($27m from ARC, SA Gov, GRDC in 2002)

₋ Further $30m in 2010 for plant accelerator from SA 
Government

₋ BUT, we must not rest on past achievements but continue 
to invest strongly in soil science



It is complex

Source: https://www.science.org.au/support/analysis/decadal-plans-science/decadal-plan-agricultural-sciences-2017-2026

₋ Chemistry

₋ Physics

₋ Biology 

https://www.science.org.au/support/analysis/decadal-plans-science/decadal-plan-agricultural-sciences-2017-2026


Relationships between soil food web, plants, 
organic matter, and birds and mammals

Source: USDA Natural Resources Conservation Service



Soils are the most complicated 
biomaterial on the planet, it is 
not surprising that, Biological 
fertility is under-studied and our 
scientific knowledge of it is 
incomplete. 

In contrast to the huge amounts 
of information available with 
regard to above-ground plant 
performance, knowledge 
concerning the physical and 
biological soil–plant interface is 
still very patchy.



Soil Biology

• In addition to fertility, soil microorganisms 
also play essential roles in the nutrient 
cycles that are fundamentally important to 
life on the planet. 

• In the past, agricultural practices have 
failed to promote healthy populations of 
microorganisms, limiting production, 
reducing soil carbon (SOC) and threatening 
sustainability.

• Scientific research is exploring new and 
exciting possibilities for the restoration 
and promotion of healthy microbial 
populations in the soil.

Tardigrades



Soil Organic Carbon (SOC)

Different fractions of soil organic matter decompose in the soil over different time frames

Source: https://www.agric.wa.gov.au/measuring-and-assessing-soils/what-soil-organic-carbon

https://www.agric.wa.gov.au/measuring-and-assessing-soils/what-soil-organic-carbon


Our understanding of mechanisms is changing

For a long time, soil organic matter formation was depicted as primarily as a function of plant inputs 
and their chemistry. Stable organic matter was seen as the preservation of biochemically 
recalcitrant complex plant polymers, such as lignin derivatives and long chain lipids. 

More recently, soil microbial populations are being recognised as adept at decomposing a wide 
range of compounds and using the carbon to synthesise their own biomass. The importance of soil 
microbes in generating organic matter has therefore only recently been recognised, in part due to 
advances in molecular analytical techniques.

Source: Kallenbach, C., Frey, S. & Grandy, A. Direct evidence for microbial-derived soil organic matter formation and its ecophysiological controls. Nat Commun 7, 13630 (2016). https://doi.org/10.1038/ncomms13630


