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THE STATE OF THE ENVIRONMENT: SOIL

 Soil is a non renewable resource

 UK soil contains about 10 billion 
tonnes of carbon

 In England and Wales 4 million 
hectares are at risk of compaction 
(26% of land area)

 And 2 million hectares at risk of 
erosion



Status of the World’s Soil 
Resources produced by FAO 2015

Identified 10 main soil threats 
globally, including waterlogging

Majority of the world’s soil 
resources are only fair, poor or 
very poor condition



EFFECT OF CONFLICT ON SOIL

 Heavy metal pollution (e.g. Cu, Pb, Cd, 
Mo)

 Metals such as Cd and Pb can have 
adverse effects on human and animal 
health if allowed to accumulate in food 
chain

 Contamination from flood water – can 
spread pollutants over farmland, 
particularly in mining areas.



CEREDIGION CASE STUDY

 2012 wettest summer for 100 years in Wales –
leading to widespread flooding of Ceredigion area

 Concerns raised about mine contamination from 
floodwater

 Mines in the area (many unused for 100 years) 
have left toxic metals (lead, zinc and cadmium) in 
river banks and nearby areas – toxins could 
pollute land and pose risk to animals and crops 
(2013).

 Further research by Foulds et al., 2014 found lead 
concentration in flood sediment 82 times above 
threshold levels

 Contamination of animal feed caused lead 
poisoning and death in cattle

 Silage produced from flood affected fields 
contained up to 1900 mg/kg of lead sediments

 Climate change means events like the summer 
of 2012 more likely and could intensify



EFFECT OF CONFLICT ON SOIL

 Large-scale impact to soil structure

 “Bombturbation” excavates a volume of 
soil from the site of impact; spreading the 
ejecta over the surrounding area (over-
burden).

 Historic studies from WWII craters have 
found changes in pH, organic matter 
composition, electrical conductivity as well 
as heavy metals.

 However, limit research on recent craters…



SIMILAR DEVASTATION TO A LARGE SCALE EROSION EVENT

https://www.bbc.co.uk/news/world-europe-57862894

https://www.bbc.co.uk/news/world-europe-57862894


RESTORATION ONE YEAR LATER

One litre of used motor oil can pollute up 
to 3784 m2 of soil, making it non-
productive for farming or plant growth for 
up to 100 yrs (Chin et al., 2012).

https://www.sciencedirect.com/science/article/pii/S0038071715000711#bib13




60 HARVESTS LEFT?

 Degraded soil

 Desertification

 Soil erosion

 16% of soils are estimated to 
have a lifespan of less than 100 
years

 50% of all soils have a lifespan 
greater than 1000 years

https://iopscience.iop.org/article/10
.1088/1748-9326/aba2fd

https://iopscience.iop.org/article/10.1088/1748-9326/aba2fd


WHAT IS SOIL HEALTH?



WHAT MAKES A “HEALTHY” SOIL IN AGRICULTURE?

Soil quality

Biological

Chemical Physical

Soil 
productivity

SOIL HEALTH

Crop health
Environmental 
sustainability



HEALTHY



WHAT IS SOIL HEALTH?

 Soil health refers to “the continued 
capacity of a soil to function” (Doran and 
Zeiss, 2000).

 BUT// Only something living can have 
health, thereby we are (unconsciously) 
acknowledging that we regard soil as a 
living ecosystem and not just an inert base 
for agriculture.



SOIL: THE POOR MAN’S TROPICAL 
RAINFOREST

 Soil organisms are driving soil functions

 Agricultural practices can change the 
soil habitat influencing the abundance 
and diversity of soil fauna.

 But even arable soil has large 
abundance of soil fauna….

Crotty et al., 2021



One hectare of 
arable soil has 
the equivalent to 
THREE TONNES 
of soil fauna

Or 53 sheep



Crotty (2022) https://kids.frontiersin.org/articles/10.3389/frym.2022.660785

https://kids.frontiersin.org/articles/10.3389/frym.2022.660785


EARTHWORMS AS ECOSYSTEM ENGINEERS

 Found to increase CROP YIELDS up to 25%! 

 Knowing how many earthworms you have is a 
quick and easy gauge of soil health

 More than 16 per spade-full = 400 per m2

(approx)

= bench mark for a healthy soil?

Up to 3 tonnes per ha





SOIL PORES – 3D SPACE

 Soil environment shows extreme 
variation in space (and time)

 Wide range of surface types, pore 
size, microclimate and resources for 
organisms to live in/on and utilise

 E.G. Roots use pores of >100 µm as 
points of entry, while root hairs, 
protists, fungi use pores of > 10 µm, 
whilst bacteria can move in water 
films of only 1 µm depth



WHAT ARE MESOFAUNA?



BUT WHAT ARE MESOFAUNA?

https://www.chaosofdelight.org/collembola-springtails



BUT WHAT ARE MESOFAUNA?

https://www.chaosofdelight.org/collembola-springtails



BUT WHAT ARE MESOFAUNA?

https://www.chaosofdelight.org/mites





 A – Topsoil

 B – Subsoil 



HOW MANY DIFFERENT SOILS ARE THERE?

 http://www.fao.org/soils-
portal/data-hub/soil-maps-and-
databases/regional-and-national-
soil-maps-and-databases/en/

 683 soil series in England and 
Wales

 ~400 in Scotland

http://www.fao.org/soils-portal/data-hub/soil-maps-and-databases/regional-and-national-soil-maps-and-databases/en/


DIFFERENCES BETWEEN REMEDIATION AND RESTORATION

REMEDIATION

 Return soil to area

 Reduce / remove 
contaminants

 Consider pH

 Add plant cover

RESTORATION

 Restore function

 Consider soil horizons

 What about soil structure?

 What about organic matter

 What about soil biodiversity



SOIL DEGRADATION

 Fertile soils require significant time 
to develop through the process of soil 
formation.

 Very easy (and quick) to lose / 
damage soil

 Human activities often reduce soil 
fertility and increase soil erosion.

 Soil conservation strategies exist and 
may be used to preserve soil fertility 
and reduce soil erosion.
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