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ITPS asked by the Global Soil Partnership Plenary in 
2016 to provide a high-level scientific opinion on the 
effects of Plant Protection Products on soil functions 

and soil ecosystems

ITPS: 27 members from 7 regions providing 

scientific support for the work of the GSP



• The increasing use of plant protection products has led to 
widespread concerns about the effect of plant protection products 
on the environment and especially on human health

Rationale

The assessment focuses on:

- The impacts of plant protection products on soil organisms (two 

main groups of organisms: Earthworms and Soil microorganisms, specifically soil fungi and 
bacteria)

- Pesticide fate and water quality
- Pesticides and erosion control
- Sustainable soil management and plant protection products

• It is essential that regulatory systems are based on current and 
reliable scientific evidence



Plant protection product (PPP) is a pesticide used to control pests that impact 
plant production

We focus on PPP that have contact with the soil

Plant Protection Products



Soil management is sustainable 
if the supporting, provisioning, 
regulating, and cultural services 
provided by soil are maintained 

or enhanced without 
significantly impairing either 
the soil functions that enable 
those services or biodiversity.

Sustainable Soil Management

Revised World Soil Charter
FAO, 2015



• The studies summarized … have consistently found measurable and 
statistically significant effects of PPP on soil microorganisms.

• The effects lead to both significant decreases and significant increases 
in attributes of soil organisms such as biomass, enzyme activity, 
respiration, and species composition.

Conclusions on soil microorganisms 
(fungi and bacteria)

• There is also well-established evidence for significant harmful effects of 
PPP on earthworms. Specifically the negative effects of copper-based 
fungicides are well-established, and recent evidence indicates that 
neonicotinoids are particularly toxic to earthworms

Conclusions on earthworms



There is very limited evidence that the observed effects 
of PPP on soil organisms have led to significant and long-

lasting decreases in soil functions, and this inability to 
link the observed effects of PPP on organisms with soil 
functions is a major limitation of the current literature

The application of a PPP may lead to the local 
suppression of soil organisms but we believe that the 

resilience of these organisms, the functional 
redundancy present in soil and their diffusion from 
non-affected areas is well established and effects of 

PPP are transitory.



Main conclusions – Pesticide fate and water quality



It is well established that, although rare, pesticide levels in 
surface water and groundwater that exceed standards for 

drinking water and aquatic life occur. 

Soil management practices that cause PPP levels 
in water (surface or groundwater) to exceed 
regulatory guidelines for drinking water or 

aquatic life are unsustainable. 

Contributors to the issue are (1) type and quantity of pesticide added, (2) the 
application methods, and (3) soil properties and management.

Sustainable soil management is one component of 
Integrated Pest Management programs.



Main conclusions – Pesticides and erosion control

Tillage of the soil surface

No-Till



The literature currently available suggests that the 
benefits associated with enhanced erosion

control through no-till in some regions (e.g. sites in 
temperate climate) are greater than the

soil-related risks of PPP use in those regions.



Main conclusions – Sustainable soil management 
and plant protection products



These approaches are further
developed in the 

Voluntary Guidelines for
Sustainable Soil Management

endorsed by the FAO Council on 
5 December 2016



We recognize that critical issues such as toxicity 
in non-soil dwelling organisms (e.g.

pollinators, birds, larger mammals) and 
transport of contaminants to the human

food chain are of equal or greater importance 
but are beyond the scope of our assessment.





Many thanks for 
your attention 





Extra slides to use in case of 
questions



Orgiazzi et al. (2016a)

Soil organisms are essential participants in almost all soil functions 



• The increasing use of plant protection products has led to 
widespread concerns about the effect of plant protection products 
on the environment and especially on human health

Rational

• It is essential that regulatory systems are based on current and 
reliable scientific evidence

The report has two main components



Main conclusions - Impacts of plant protection 
products on soil organisms 
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Soil management is sustainable 
if the supporting, provisioning, 
regulating, and cultural services 
provided by soil are maintained 

or enhanced without 
significantly impairing either 
the soil functions that enable 
those services or biodiversity.

Sustainable Soil Management

Revised World Soil Charter
FAO, 2015


