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Digging deeper: soil health 

and livestock systems



Up to 40% of the planet's 
land is degraded

Impacting on the soil functions of:

• Food production
• Habitat provision
• Water quality and regulation
• Nutrient cycling
• Carbon storage
• Cultural heritage



What is 
soil 

health?

“Capacity of soil to 
function as a vital living 

system within ecosystem 
and land use boundaries” 

Livestock 
systems have 
positive and 

negative impacts 
on soil health 





Soil carbon 
sequestration 
in grassland 

60% NPP allocated 
below ground in 
grasslands

Bai & Cotrufo 2022 https://doi.org/10.1126/science.abo2380

Soil carbon 
sequestration in 
grassland



Organic 
carbon in 
UK soils

Gregory et al 2014 https://doi.org/10.1111/sum.12085

48,000 km2 62,000 km2 32,000 km2



Overgrazing 
decreases 
soil carbon 

Jordan et al 2024 https://doi.org/10.1098/rspb.2023.2669



Soil 
compaction 
via poaching

Romero-Ruiz et al 2023 https://doi.org/10.1016/j.jenvman.2023.118835

"Moovement” model links 
animal movement to soil 
compaction 



Romero-Ruiz et al 2023
https://doi.org/10.1016/j.jenvman.2023.118835

Simulated soil bulk 
density soil after grazing 



Nitrogen balance sheet (thousand tonnes N)

Nutrient balances

Soil Nutrient balances on managed 
agricultural land (2021) 

• Nitrogen: surplus 95 kg/ha
• Phosphorus: surplus 5.7 kg/ha

Defra agri-environment statistics 



Low intensity grazing 
benefits soil biology

Schrama et al 2023 https://doi.org/10.1098/rspb.2023.1345

What happens when you exclude grazing?

Fewer 
species
(higher in 
grazed)

more species
(higher when 
grazers 
excluded)

Relative change in species diversity when 
grazing is excluded 



Grassland management 
affects soil microbial 
resilience to drought
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Extensive 
grassland

Intensive 
grassland

Extensive 
grassland

Intensive 
grassland

bacteria fungi

Lavallee et al 2024 https://doi.org/10.1038/s41467-023-43864-1

Intensive 
grassland= 
bacteria 
dominated  
impacting C 
and N cycling



Things we can do….

Soil sampling & 
analysis 
programme

Change 
the 

system

Rotational 
grazing



Takeaways

Livestock farming significantly impacts soil health 
and function:

• Good for soil carbon sequestration

• Changes in soil porosity & knock-on effects on 
water infiltration, plant health

• Imbalanced nutrients and nutrient cycling & knock 
on effects on water quality

• Grazing and management alters soil microbiology

Soil is an integral part of the livestock system

Our vision is to 
ensure 

sustainable 
soils for people 

and planet
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