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Prelude
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What If the World’s Soil Runs Out?



Prelude
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 We have about 60 years of topsoil left!

• Soil loss is up to 40 times the rate of formation.

http://www.greatmirror.com?justpic=4275
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 We will produce 30% less food

against projected demand of 50%
Higher food prices

 (Soil) water will reach a crisis point
Triggering a cyclic effect on many things such

as health and security
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6

• A sustainable exit from planet earth?

• The Mars Curiosity Rover is looking for life in Martian soil

https://mars.nasa.gov/



Sustainability, ecosystems, soils
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• Sustainability

avoidance of depletion of natural resources to maintain 

ecological balance

• Ecosystem

community of organisms in conjunction with the physical 

components of their environment interacting as a system linked 

together through nutrient cycles and energy flows



Functions of soils
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a) Extraction of raw materials

b) Physically supporting buildings 

and other structures,

c) Production of biomass,

d) Filtration, buffering, storage, and 

bio-chemical transformations,

e) Preservation of biodiversity

f) Cultural heritage.
Baveye et al., 2016



Nutrient management in agricultural ecosystems
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Source: (unknown)



Nutrient management in agricultural ecosystems
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• Nutrients are continuously recycled in a natural ecosystem

Dung/excreta was previously used as a fertilizer

• With the introduction of water-borne sewage, this cycle was 

interrupted and replaced by a linear system that transports 

nutrients away from soils and into watercourses



Nutrient management in agricultural ecosystems
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• Important concerns

• Fertilizers usually lack essential trace elements

• Phosphorus is a finite resource.

• The process of producing nitrogen is highly energy consuming 

and relies mostly on finite fossil fuels.

• Most of the potassium is contained in small proportions in 

mineral formations which makes extraction laborious.



Nutrient management in pastures
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Rumpel et al., 2015



Nutrient management in pastures
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• Nutrients in pasture systems cycle through

soil organisms

pasture plants and

grazing livestock

These three must be managed together to enhance nutrient

cycle, increase productivity and reduce costs

• Two important indicators of soil sustainability in pastures

Number of earthworms

Soil organic matter content



Nutrient management in forests ecosystems
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By Kristen Callihan | May 11, 2016 



Nutrient management in forests ecosystems
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• Important topics in global biogeochemistry include;

1. Effects of acidic deposition on forest ecosystems

2. Sustainable forestry

3. Use of forests to sequester carbon

4. Cumulative effects of forest practices on water quality

5. Deforestation and loss of biological diversity

6. Agroforestry



Plant-microbe interactions in the rhizosphere and 
nutrient management
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Coats and Rumpho, 2014



Plant-microbe interactions in the rhizosphere and 
nutrient management
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• Arbuscular Mycorrhizal Fungi (AMF)

• Nitrogen Fixing bacteria

http://greatlakeswormwatch.org/forest/plants_fungi.html



Conclusions
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1) Sustainability of soil requires an ecosystem approach

2) Nutrients are increasingly being extracted from the soil and

discharged in aquatic environment

3) It imperative that we begin recycling phosphorus

4) Rhizosphere interaction is important for developing

sustainable management practices and agricultural products

such as biofertilizers


