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Soil biodiversity under threat

Tibbett et al. 2020 Orgiazzi et al. 2016



- > 1.4 billion t y−1 of manure are generated 

in the EU and UK 

- Manure is increasingly generated in highly 

intensive farming systems (Bernal et al., 

2015) 

→ 4% of European farms produced 80% of 

the total amounts of manure in 2018 

(Amann et al., 2018)

Manure in the EU

https://www.sciencedirect.com/science/article/pii/S0308521X21002043?dgcid=author#bb0095
https://www.sciencedirect.com/science/article/pii/S0308521X21002043?dgcid=author#bb0035


Soil Biodiversity and Manure Management

CONTAMINATION WITH 

HEAVY METALS (Zn, Cu), 
ANTIBIOTICS, 
HORMONES, 
PATHOGENS

- FODDER SOURCE
- GENETIC MATERIAL
- EVAPORATION 

PROTECTION
- EROSION PROTECTION

+-

The links between organic matter, nitrogen surpluses and soil biota - impact & consequences (simplification; dependent on various environmental 
char-acteristics such as soil properties, climate, type of organic fertiliser and land-use practices). 



Research Protocol

Effects of manure on soil biodiversity

Sustainable manure management practices

Soil biodiversity in EU legislation on 
manure management

Shortcomings in current legislations







→ The higher the soil biodiversity, the better threats of manure contaminants can be 

prevented:



QUALITY 

CONTROL

Pathogens

CLIMATIC/ EDAPHIC 
CONDITIONS

Frozen or waterlogged soils 
Soils with extreme pH values (Particularly when  
manure contains heavy metals)
No machine application after rain 
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Heavy metals

Hormones

Antibiotics

CHECKLIST: MANURE MANAGEMENT <> SOIL BIODIVERSITY

1.

4.

QUANTITY OF 
MANURE

Tonne/ha -1
(<25t/ha -1)

3.

IN
D

IC
A

TO
R

S

Treatment: Composting

Storing/Composting/Anaerobic 
digestion

Treatment does not impact heavy 
metals;  manure should not 
exceed thresholds between 4-
5mg/kg Cu and 10-50 mg/kg Zn

Treatment: Composting 

2. MANURE TREATMENT

Manure free of eco-
toxicological pollutants

X

✓

✓

✓

BENEFICIAL MANURE PRACTICES

MANURE QUALITY Limit/prevent food supplements such as hormones, antibiotics and heavy metals. 
Replace mineral zinc with organic zinc. No usage of manure as organic fertiliser 
when both copper and antibiotic oxytetracycline were fed simultaneously.

Respect animal welfare (space, stress,…)

When animals have been treated with antibiotics, hormones or heavy metals, 
adding organic matter (e.g. plant residues) reduces the toxic effect of manure

MANURE STORAGE Combining storing and composting manure reduces antibiotics more efficiently

MANURE 
TREATMENT

Manure from ill animals containing pathogens require treatment (e.g. composting 
or anaerobic digestion)

To prevent the leaching of N, high amounts of manure should be composted before 
application

Fermenting manure enhances benefits to soil biota (compost-tea preparations)

MANURE QUANTITY Application amount below 25t/ha -1. If manure contains toxic pollutants, the 
quantity should be reduced, see the threshold for heavy metals) 

X

X

X

HARMFUL MANURE PRACTICES

MANURE QUALITY Usage of antibiotics in animal farming

When heavy metals are fed as additives in animal farming: thresholds should be
considered for applying manure from animals that received heavy metal
supplements: 4-5 mg/kg Cu and 10-50 mg/kg Zn depending on animal size

Usage of hormones as additives in animal farming

MANURE STORAGE Storing manure does not adequately reduce antibiotic resistance genes

MANURE 
TREATMENT

To prevent the leaching of N, the quantity of digestates applied to alkaline soils must 
be limited or coupled to further treatments (e.g. N recovery by separation)

MANURE QUANTITY Manure quantity exceeding 25t/ha -1 (if manure contains toxic pollutants, the 
quantity should be reduced, see the threshold for heavy metals)

CLIMATIC/ EDAPHIC 
CONDITIONS

No application to frozen or waterlogged soils or soils with extreme pH values, no 
machine application after rain since earthworms are more likely being harmed

^



Soil Biodiversity in EU Manure Policies:

- Animal By-Products and Derived Products Regulation 1069/2009

- The Common Agricultural Policy (CAP) Regulation (EU) No 1306/2013 

- Air Quality and National Emission Ceilings Directive 2016/ 2284 

- EU Nitrates Directive 91/676/EEC

- Organic Production Schemes Council Regulation (EEC) No 2092/91 

- Fertilising Products Regulation (EC) No 2003/2003 replaced by Regulation (EU) 2019/1009 

- Veterinary Medicinal Directive 2001/82/EC replaced by Regulation EU/2019/6

- Industrial Emissions Directive (2010/75/EU) 

Quality of manure

Raw manure

Coupeling with practices 
beneficial for soil 
biodiversity

Neglected:



LEGISLATION ON MANURE         
MANAGEMENT

• Manure quality is currently 
neglected though crucial for soil 
biodiversity

• Soil biodiversity plays a crucial role 
in reducing pollution risks

• Pollution risks could be reduced by 
protecting and enhancing soil 
biodiversity

• Radical changes in philosophies and 
practices of intensive animal 
farming needed to protect soil biota 
and to reduce environmental risks 
and costs

- Is scattered across different policy areas 
and legislations

- Ignores effects on soil biodiversity

CONCLUSION & RECOMMENDATIONS

Conclusion



Thanks! 
@Andy Murray


