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Healthy soils are the basis for healthy food production 
 
Soils are the foundation for vegetation which is cultivated or managed for 
feed, fibre, fuel and medicinal products 
 
Soils support our planet's biodiversity and they host a quarter of the total 
 
 
Soils help to combat and adapt to climate change by playing a key role in 
the carbon cycle 
 
Soils store and filter water, improving our  resilience to floods and droughts 
 
Soil is a non-renewable resource; its preservation is essential for food 
security and our sustainable future. 
 



• Loss of organic matter 

• Soil compaction and structural degeneration 

• Enhanced erosion 

• Loss of biodiversity 

• Nutrient depletion 

• Agrochemical residue accumulation 

• Enhanced leaching 

• Reduced water filtration/purification 

 



Soil health or soil quality 

Soil health, also referred to as soil quality, is 
defined as the continued capacity of soil to 
function as a vital living ecosystem that sustains 
plants, animals, and humans, and fulfils multiple 
functions in an ecosystem 

 
Definition adapted from USDA Natural Resources Conservation 
Service 
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Human population growth since 
industrial revolution (c. 300 y BP) 



Urbanization 

 





 



Land sparing 



Rothamsted Research, Harpenden, UK 

Broadbalk continuous wheat 

Established 1843 

Continuous wheat  

Different fertilizer and manure treatments 

Systematic sampling, recording and archiving 





Yield gap 



Yield gap 

10-11 t ha-1 

8 t ha-1 



Yield gap 

On-farm yields increasing 
faster than variety 
improvements 



Yield gap 

New variety yields 
continue to increase, but 
on-farm yields plateau 
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Yield gap 

• Difference between potential yield and yield 
achieved on the farm 



Yield gap 

• Difference between potential yield and yield 
achieved on the farm 

– Crop potential 

– Disease 

– Climate and weather 

– Soil 

• Nutrient depletion 

• Organic matter decline 

• Structural decline 

• Compaction 

 



Yield gap 

• Difference between potential yield and yield 
achieved on the farm 

– Crop/variety potential  

– Disease     

– Climate and weather  

– Soil     

• Nutrient depletion      

• Organic matter decline   

• Structural decline    

• Compaction     

• Erosion     

 



Soil degradation 



Threats to 
soils - 
nutrient 
depletion 



Threats to soils - acidification 



Top soil organic carbon: 0.93% Top soil organic carbon: 2.65% 

Conventional  tillage Conservation tillage 

Accelerated decomposition of organic matter  
– effect of tillage 



What happens if we get it wrong? Soil erosion in South Dakota, May 1936.   
Photocredit - USDA 



Accelerated decomposition of organic matter  





Accelerated decomposition of organic matter  
– effect of cropping/tillage 

Credit: Dr Chris Watts, Rothamsted Research 



Threats to soils - compaction 



Source: Sjoerd Duiker, Penn State University 





Threats to soils - erosion 



Which part of the agroecosystem can 
be replaced? 

• Crop 

• Livestock 

• Fertilizers 

• Crop protectants 

• Veterinary treatments 

• Pests and pathogens 

• Weeds 

• Pollinators 

• Soil 

• Climate 

The soil is one of the 
few components that 
cannot be replaced – 
so look after it! 
 



Threats to soils - desertification 



Threats to soils - sealing 



The soil must be man’s 
(and woman’s) most 
treasured possession;  
so he (or she) who 
tends the soil wisely 
and with care is 
assuredly the foremost 
among men (or 
women). 
 

Sir R George Stapledon 



Altar of Land and Grain, Zhongshan Park, Beijing 


