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SUMMARY 

 

European Union (EU) legislation aims at reducing the risk and use associated 

to pesticide use in agriculture. However, recent reports by EU institutions and 

others are showing that current trends are not aligned with the objectives set 

by the Sustainable Use Directive and those recently established by the Green 

Deal.  

While implementation of current regulation remains a challenge, further 

research in key areas could contribute to bridging the gaps.  

This document identifies the main challenges and highlights three broad 

research areas that could contribute to meeting the required reductions in 

pesticide use and risk. These are: monitoring pests and pesticide use, boosting 

natural crop protection and reducing pest resistance and increasing plant 

resilience. Each topic is further divided into several elements for discussion. 
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1. INTRODUCTION 

 

The purpose of this research brief is to provide an 

overview of crop protection in the EU, understand 

the challenges ahead and identify the research gaps 

that need to be addressed to make EU crop 

protection systems more sustainable (and aligned 

with the objectives set in the Sustainable Use of 

Pesticides Directive). 

 

1.1. Context – EU agriculture and the Green 

Deal 

Sustainability goals and societal demands have 

changed in the last decades, shifting from focusing 

on economics and food availability to placing a 

stronger focus on reducing the environmental 

impacts of agricultural activities. The European 

Commission’s (EC) Green  

Deal is adding new requirements for EU agriculture 

in order to tackle greenhouse gas emissions, halt 

biodiversity loss and improve human health. 

Specifically, the Farm 2 Fork strategyi aims at 

reducing agricultural inputs such as chemical 

pesticides use and risk by 50% by 2030.  

 

This is expected to be achieved by further 

implementation of Integrated Pest Management, 

strengthened environmental risk assessment of 

pesticides, reducing the length of the pesticide 

authorisation process, and facilitating the placing on 

the market of pesticides containing biological active 

substancesii. The question still remains open as to 

whether the current proposals for the Common 

Agricultural Policy will be adapted to ensure the 

successful implementation of the Green Deal’s 

objectives. 

 

EU agriculture will need to change to adapt to the 

new challenges and societal demands, and crop 

protection will not be exempt from its 

transformation. The Sustainable Use of Pesticides 

Directive (2009/128/EC) (SUD) currently sets the 

framework for crop protection in the EU with the 

core aim to reduce pesticide use in EU agriculture.  

Yet, after a decade of implementation, the Directive 

has achieved very little. Whilst it is evident that 

further policy measures will be needed to push for a 

lower input system, further research is urgently 

required into the directions that can lead EU 

agriculture onto a more sustainable path. 

 

1.2. Why do we need crop protection and 

what are its impacts? 

Reducing crop losses has been a priority for 

farmers and land managers since the start of 

agriculture.  

Crop losses inevitably raise costs and decrease net 

margins. It has been estimated that, globally, crop 

losses to pests could amount to an average of 50% 

for the major crops, and up to 75%, if crop 

protection tools (all types included) were not usediii. 

The ways through which crops are protected cannot 

be disassociated from the predominant forms of 

agriculture. Crop protection methods, mostly of a 

chemical nature, associated to the intensification 

and specialisation of our current agricultural systems 

have been accompanied by significant impacts to 

the environment and human health including 

biodiversity loss, soil degradation and water 

pollution. 

 

Pesticides aim to compete with or eliminate pests 

and weeds. Fungicides, herbicides and insecticides 

are designed to compete with and or eliminate pests 

and therefore unintended effects on non-target 

organisms are almost unavoidable, including those 

on natural enemies that would contribute to reduce 

pest loads. Terrestrial biodiversity loss has occurred 

below-ground and above-ground, and aquatic 

biodiversity has declined tooiv. However directly 

linking precise impacts to certain pesticide use 

remains difficult because of the large number of 

other factors involved.  

 

The effects of pesticides on non-target organisms 

can be direct and lethal, or sub-lethal but having 

impacts on the longer run health and numbers of 

such species. These losses mean that the vital 

ecosystem services that these organisms provide, 



RISE Foundation – www.risefoundation.eu - June 2020 5 / 15 

such as natural pest control, are impaired or lost. Of 

particular concern is the potential impact of 

pesticides on the removal of natural predators that 

play an important role in protecting crops against 

pestsv.  

 

The degradation of many aspects of the 

environment is now well established and 

documented by EU and Member States. Exposure to 

pesticides has also been linked to a number of 

health conditionsvi. Assessing health risks from 

dietary exposure through consumption of food 

which may have pesticide residues is complex. 

Studies linking pesticide exposure and health 

outcomes are for the most part epidemiological 

studies. It is not possible to establish causal 

relationships between a specific substance and 

particular human health risk through such studies, 

and yet, these links would be helpful to guide action 

to protect public health.  

Even in the case where scientists could assess the 

extent to which humans and biodiversity will be 

affected by a certain product or a mixture of them, it 

will always be up to regulators (and society) to 

decide which levels of acceptable impact are 

tolerated if the use of these products is considered 

important to protect crops.  

Overall, and based on current regulation and 

knowledge, the European Food Security Agency 

(EFSA) considers EU food consumers are considered 

to be correctly and adequately protected from the 

impacts of pesticide residues in foodvii. Further 

research is needed to assess the impact of multiple 

presence of pesticides on human health and the 

environment. 

 

 

 

 

 

 

 

 

 

1.3. Overview of the main practices and 

pesticide sales 

Crop production is a knowledge-intensive 

activity.  

There are several ways through which crops are 

protected. These include agronomic practices, 

landscape management tools, physical crop 

protection tools, biological pest control tools and 

chemical pest control. Forecasting and monitoring 

systems make these tools more effective. The 

development of precision agriculture utilising digital 

technologies, robotics, drones, artificial intelligence 

and big data is expected to increase the depth of 

the knowledge required to protect crops. This will 

require training but also investments. 

 

The crop protection toolbox available to EU 

farmers could be summarised as the list of elements 

that constitute Integrated Pest Management (IPM), 

consisting in a set of hierarchically organised tools 

that define a path for crop protection management 

through prevention, monitoring and action, with the 

use of chemicals being a last resort. However, the 

extent to which the hierarchical use of these tools is 

effectively applied remains very difficult to know. 

Although EU countries must promote the use of 

IPM, it is not clear how it is enforced and whether 

it’s working since there are no statistics on the use 

of prevention and monitoring or even physical and 

some biological tools.  

 

A recent report by the European Commissionviii 

considers that the assessment of the 

implementation of IPM to be ‘the most widespread 

weakness in the application of the SUD’. The report 

also states that while National Action Plans within 

the SUD ‘must include indicators to monitor the use 

of PPPs containing active substances of particular 

concern’, France is the only country that has included 

this in their National Action Plan.  

 

There is data on pesticide sales and these data show 

that there has not been a particular trend in their 

use over the last decade. Longer datasets from 

FAOSTATix show a downward trend between the 
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1990s and 2010, with a slight increase since. The 

actual consequences of the total amount of 

pesticide sold or used are difficult to interpret.  For a 

start, there´s a large variability among what we call 

‘pesticides’.  

 

There are many types of pesticides used for 

many different purposes, their mode of application 

differs, as do their modes of action. Some pesticides 

are high spectrum while others are highly specific. 

Dosage rates are also highly variable although they 

have tended to be reduced over time. All these 

factors make the risks associated to each pesticide 

different. To track progress on reducing the risks of 

pesticide use, the European Commission has 

recently introduced the use of two indicators to 

track how the risks associated to pesticide use are 

evolving. The objective of these indicators is to 

measure the progress achieved in the reduction of 

risks and adverse impacts from pesticide use for 

human health and the environment.  

 

Harmonized Risk Indicator 1 (HRI 1), calculated ‘by 

multiplying the quantities of active substances sold in 

plant protection products by a weighting factor’ 

decreased by 20% between 2011 and 2017. 

Harmonized Risk Indicator 2 (HRI 2), calculated by 

‘multiplying the number of emergency authorisations 

granted by Member States under Article 53 of 

Regulation (EC) No 1107/2009 by the same weighting 

factors’, increased by 50% during the same period.  

 

This clearly shows there are limitations in the 

approval system and the use of alternatives to 

pesticides among farmers. The Harmonised Risk 

Indicators have started filling a gap in our ability to 

measure progress in pesticide risks but they have 

been criticised by many due to their limitations. The 

EC has committed to developing more sophisticated 

indicators in the future as more data becomes 

available. This is an area where progress is clearly 

needed. 

 

 

 

 

1.4. Legislation on crop protection 

Current policy aims to reduce the use and risk of 

plant protection products in agriculture.  

There are three main pieces of legislation that 

regulate the use of pesticides in the EU. These are: 

Directive 2009/128/EC on the Sustainable Use of 

Pesticides, Regulation (EC) No 1107/2009 concerns 

the placing of plant protection products on the 

market, and Regulation (EC) No 396/2005 concerns 

maximum residue levels (MRL).  

 

The SUD provides the overall framework on crop 

protection. The main objective of this Directive is to 

‘achieve a sustainable use of pesticides in the EU by 

reducing the risks and impacts of pesticide use on 

human health and the environment and promoting 

the use of Integrated Pest Management (IPM) and of 

alternative approaches or techniques, such as non-

chemical alternatives to pesticides’x. The promotion 

of IPM as a pillar of the SUD, sought to create a tool 

to encourage low-pesticide input pest management 

together with organic farming. 

 

Six other relevant regulations which impact on the 

permissible use of pesticides are the drinking water 

and water framework Directives, the Regulation 

concerning the packaging and labelling of 

dangerous chemicals, the requirements, inspection 

and maintenance of equipment used for pesticide 

application, the collection of data on pesticide use, 

and pesticide use in organic farming. Although very 

weakly, the CAP promotes the sustainable use of 

pesticides through its greening payments, cross-

compliance, agri-environmental measures and farm 

advisory systems. 

 

Despite the general EU aim to reduce use and risk of 

pesticides through the deployed legislation, this is 

not being currently achieved. A recent European 

Court of Auditors report on the progress achieved 

on the SUD stated that there were no clear criteria 

or specific requirements to ensure enforcement and 

that an insufficient number (less than 5%) of 

currently approved active substances are defined as 

low risk.
xi
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They made three recommendations
xii

: allowing IPM 

criteria to be linked to the payment of agricultural 

subsidies, improving statistics on plant protection 

products, and developing better risk indicators to 

assess progress towards achieving policy objectives.  

A non-legislative document by the European 

Parliament has also stated that current 

implementation of the SUD is insufficient to reduce 

risks and dependency on the use of pesticides and 

encouraged more focus on non-chemical 

alternatives and low-risk plant protection products 

in order to achieve full implementation of the 

Directivexiii. 

In addition to these, other general criticisms to the 

current regulatory framework which are stated 

often by other stakeholders arexiv: 

 

• Ambiguity between reducing risks attributable to 

pesticides and reducing their use 

• Complex approval process, not sufficiently 

resourced to work within the time periods and 

criteria set in legislation. This creates uncertainty 

and large costs for applicants as well as frequent 

resort to emergency and temporary 

authorisations 

• Distrust in the approval process because the data 

used in the assessments originates in the 

applicant companies, sometimes subject to non-

release for commercial reasons 

• Concerns that human health and the 

environment are inadequately protected because 

of several issues including: impacts are not 

assessed for all groups of species, tests on 

individual species do not reveal the impacts on 

ecosystems, and the potential interactive 

‘cocktail’ effects of multiple pesticides use are not 

taken into account. 

• Innovative and potentially lower risk pesticides 

such as many biopesticides are deterred from the 

market by an approval procedure not suited to 

their characteristics. 

• Other EU policies such as the CAP have not, to 

this point, given strong steer or sufficient 

practical incentives to help the implementation 

of IPM.xv 

• The SUD lacks guidance or quantitative goals to 

Member States regarding National Action Plans 

(NAPs), milestones and indicators defined for 

implementing many of the IPM actions and 

measuring their impacts are also needed. 

 

 

2. EU FUNDED CROP 

PROTECTION RESEARCH 

 

A search on the CORDIS website allows one to see 

the large number of calls and projects related to 

crop protection since the FP1.  

These projects are currently funded mainly under 

different areas of Horizon 2020 but also through 

the European Research Council (ERC) and the SME 

Instrument.  

Topics range from addressing research gaps in the 

control of specific pests to designing cropping 

systems for integrated pest management and 

resilient. Over the years, the number of calls 

encompassing large number of elements of 

agricultural systems has increased, placing crop 

protection in the wider context of agricultural inputs 

and management of agricultural landscapes.  

 

The H2020 call invested one billion euros to fund 

more sustainable agriculture, food and rural 

development
xvi

.  

 

The theme ‘Sustainable Food Security’ received 

the majority of funds (€753 million) and had the 

following call for tenders related to crop protection 

during the period 2016-2020: 
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ID Title Funded projects 

SFS-08-2017 Organic inputs – contentious inputs in organic farming Organic-PLUS, RELACS 

SFS-10-2017 Research and approaches for emerging diseases and pests 

in plants and terrestrial livestock 

DEFEND, HOMED, RUSTWATCH 

SFS-13-2017 Validation of diagnostic tools for animal and plant health SWINOSTICS, VALITEST, VIVALDI 

SFS-17-2017 Innovations in plant protection SuperPests, OPTIMA, VIROPLANT 

SFS-28-2017 Functional biodiversity – productivity gains through 

functional biodiversity: effective interplay of crop 

pollinators and pest predators 

EcoStack 

SFS-29-2017 Socio-eco-economics – socio-economics in ecological 

approaches 

LIFT, UNISECO 

SFS-01-2016 Solutions to multiple and combined stresses in crop 

production 

SolACE 

SFS-02-2016 Teaming up for good: Exploiting the benefits of species 

diversity in cropping systems 

DIVERSify, ReMIX 

SFS-03-2016 Testing and breeding for sustainability and resilience in 

crops 

BREEDCAFS 

SFS-06-2016 Weeding - strategies, tools and technologies for 

sustainable weed management 

IWMPRAISE 

SFS-09-2016 Spotlight on critical outbreak of pests: the case of Xylella 

fastidiosa 

XF-ACTORS 

SFS-31-2016 Farming for tomorrow - developing an enabling 

environment for resilient and sustainable agricultural 

systems 

SURE-Farm 

SFS-04-2019-

2020 

Integrated health approaches and alternatives to pesticide 

use 

- 2019 Integration of plant protection in a global health 

approach (RIA) 

- 2020 Alternative to contentious pesticides (IA) 

 

SFS-05-2018-

2019-2020 

New and emerging risks to plant health FF-IPM, PRE-HLB 

 Stepping up integrated pest management 

- 2018 focus on decision support systems (RIA) 

- 2020 focus on European-wide demonstration farm 

network (CSA) 

IPM Decisions 

LC-SFS-19-

2018-2019 

Climate-smart and resilient farming MIXED, STARGATE 

SFS-29-2018 Innovations in plant variety testing INVITE, Innovar 
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3. KEY ISSUES/CHALLENGES 

AND RESEARCH GAPS IN 

CROP PROTECTION 

 

The way EU farmers protect crops will need to 

evolve to ensure the objectives in the SUD are met 

and to meet the new targets set by the Green Deal. 

Expected reductions in pesticide use will have to be 

compensated by a stronger focus on the IPM tools 

which are not chemical. For this to happen the right 

instruments need to be established and several 

research gaps addressed. 

 

The first section of this document presented the 

current situation of crop protection in the EU and 

highlighted the following some of the issues and 

challenges to be addressed: 

 

• Reducing the environmental and health impacts 

of current crop protection methods 

• Difficulty in tracking progress in the 

implementation of Integrated Pest Management 

• Lack of indicators to measure progress in the 

reduction of pesticide risk and use 

• Adapting to changing climatic conditions while 

avoiding an increase in crop losses to weeds and 

pests 

• Data lacking to make complete assessments on 

the impact of the simultaneous presence of 

different pesticides on the environment and 

human health 

 

This will require increasing knowledge in certain 

areas in which there are currently large research 

gaps. Three main areas are identified based on the 

above diagnosis and interactions with 

stakeholdersxvii which would benefit from EU funded 

research and would help to address current 

challenges. 

 

• Monitoring pests and pesticide use. This 

includes elements than can contribute to better 

monitoring of pests and pesticide use. 

• Boosting natural crop protection through 

landscape planning and biocontrol. This should 

fill current gaps of knowledge related to 

transitioning towards a less impactful way of 

protecting crops. This includes the expansion of 

biocontrol tools and redesigning cropping 

systems to allow crop protection to work with 

nature (e.g. creating buffers to reduce pest load) 

at the landscape level 

• Reducing pest resistance and increasing plant 

and systems resilience. This area should place 

the focus on the plants themselves. Two key 

issues with large knowledge gaps have been 

selected: tackling resistance and improving crop 

resilience. 

 

These three areas of research should involve a wide 

range of stakeholders to ensure effective take up 

and implementation of results, including (but not 

limited to): scientists (i.e. agronomy, environment), 

local and regional authorities, advisors, pesticide 

distributors, plant protection product companies, 

cooperatives, farmers and farmer associations.  

Well-designed dissemination and communication 

plans should also target the general population to 

increase the understanding and need for sustainable 

crop protection systems in the EU. 

 

Two more considerations that will not further be 

developed here: 

 

• It is important to develop socio-economic 

research that improves the understanding 

between stakeholders and motivations for 

change. This topic will not be developed here but 

is noted as a key issue to allow the translation of 

research into practice. EU funded projects such as 

AgriLink
xviii

 have contributed to bridging the 

existing gap between researchers, advisors and 

farmers. 

• Little is known about the impact of exposure to a 

mixture of pesticides, even at low levels, on 

human and animal health. This is known as the 

“cocktail effect” and is often cited as a key gap in 

the assessment process prior to the release of 

new plant protection products on the market. 

EFSA has recently looked into the effects of 
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multiple pesticides on two human health issues 

(chronic effects on the thyroid system and acute 

effects on the nervous system) and concluded 

that ‘consumer risk from dietary cumulative 

exposure is, with varying degrees of certainty, 

below the threshold that triggers regulatory 

action for all the population groups covered’
xix

. 

The report has been received with criticism for 

not using experimental studies
xx

. Further research 

is needed to test further effects on human health 

and the environment. 

The issues and areas of research identified here 

can be broken further down to add more detail 

by the expert group in the ESAD platform. 

3.1 Monitoring pests and pesticide use 

It is often said that ‘you can’t manage what you 

can’t measure’, and pesticide use has a long way to 

go measurement wise.  

A current challenge in EU crop protection lies in 

obtaining data to improve the management of pests 

and weeds at the farm level and, at another level, to 

assess progress in meeting the objectives 

established by EU legislation.  

In short, this will also be needed to make sure that 

the objectives set by the Green Deal are also met. At 

the EU level, current monitoring is mostly limited to  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the requirements of the Water Framework Directive, 

although with a very limited number of pesticides 

present on the required monitored list (some MSs 

do make the list longer), as well as the monitoring 

required by the Regulation on Maximum Residue 

Levels.  

There is no requirement to monitor pesticide 

residues nor other pollutants in EU agricultural soils. 

This is a clear limitation in the assessment of the 

impact taking into account that a recent study using 

soil samples from 11 EU MS found that 80% of 

agricultural soils contained pesticide residues.xxi  
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Tracking IPM progress X   

Lack of indicators to measure 

SUD progress 
X   

Adapting to new conditions 

without increased impacts 
X X X 

Table 1. 
Linking challenges and research gaps 
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Data on pesticide use at the EU level is only publicly 

available since 2011 but even this data suffers from 

several shortcomings such as the fact that not all 

countries report the same and the data for which the 

MSs present the data does not always match.  

Harmonised data collection is crucial to establish 

baselines and track progress, but is not considered 

here as a research gap per se. 

The identified areas in which research could 

contribute to improve monitoring are: 

 

DEVELOPING PEST MONITORING TOOLS AND 

NETWORKS TO FEED INTO FORECASTING 

MODELS 

Some chemicals are used routinely on arable land 

rather than in response to an outbreak, with 

negative consequences on the environment and in 

particular soil healthxxii.  

 

To reduce pesticide use and successfully 

implement IPM there is a need to improve and 

upscale pest monitoring networks in the EU and to 

be able to do so novel monitoring tools are needed. 

This is a challenging area. There are some interesting 

technologies already being developed for insects.  

As an example, the EU funded project ENTOMATIC 

worked with intercommunicated insect traps and 

biosensors that fed into a spatial decision support 

system estimating the propagation of the plague 

and offering recommendations to the farmersxxiii.  

The Ecophyto 2 plan has devoted part of its 

resources to financing projects on the development 

of tools for decision makingxxiv. 

 

DEVELOPING INDICATORS ON PESTICIDE RISK 

AND USE 

The current choice of indicators to assess changes in 

pesticide risks and use by the European Commission 

has received many criticisms and there is a clear 

need to develop indicators to track the impact of 

pesticide policies on human health and the 

environment.  

The most currently used indicator in the EU is the 

treatment frequency index, but it can’t be used to 

measure changes in risks since it only measures the 

number of applications without considering the type 

of pesticide used. More research into this is needed. 

It could also include the development of indicators 

that could be implemented at the EU level, such as is 

currently the case for the common birds and 

butterflies index. As an example, France is using the 

NODU indicator in the context of the ECOPHYTO 

plan.  

This indicator allows to estimate the intensity of use 

of plant protection products by linking the amount 

of each substance sold to a “unique dose”, 

representing the maximum allowed dose for that 

particular substance for an average treatment
xxv

. 

 

DEVELOPING INDICATORS FOR INTEGRATED 

PEST MANAGEMENT (IPM) 

An ideal IPM approach first gives priority to 

avoiding pest damage, then minimises its impacts 

first by encouraging natural resistance using cultural 

approaches, and then by biological means before 

resorting to chemical products. There is currently no 

indication of the tools that farmers are using and the 

actual implementation of IPM principlesxxvi remains 

unknown.  

As mentioned above, developing better indicators 

for pesticide use will be an important first step in 

understanding the implementation of IPM in the EU. 

But this will only show a fraction of the picture and 

the development of indicators that allow both 

farmers and policy makers at the farm and member 

state level to see the extent of IPM implementation 

will be needed. 

IPM requires farmers to be equipped with decision 

support systems. As an example, the H2020 funded 

DESSA
xxvii 

project, showed that agrochemicals can be 

reduced between 10 and 30% when farmers had 

access to a software that gave them real-time 

support based on the conditions of their farm.  

Another H2020 funded project focused on IPM 

indicators was EUCLID
xxviii

, that developed an 

Assessment Tool to assist farmers in the use of IPM 

by comparing different combinations of measures of 
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IPM considering efficacy and direct costs but also 

impact to health and the environment.  

Member State wise, France, through its Ecophyto 

programme, has created an online portal 

EcophytoPICxxix that brings together knowledge on 

integrated crop management and makes it available 

to practitioners. 

3.2 Boosting natural crop protection 

through landscape planning and 

biocontrolxxx 

 

In a context of reduced reliance on the chemical 

crop protection toolbox, alternatives will have to be 

developed, placing focus on the biocontrol sector 

and on practices that increase nature’s own ability to 

deal with pests such as by redesigning cropping 

systems.  

These two elements need to go hand in hand 

because effective implementation of some 

biocontrol tools, for instance of biological control 

agents (BCAs), will require rethinking the structure of 

agricultural landscapes to reduce pest pressure, 

prevent the development of resistance and help 

boost the role of natural enemies. Three examples of 

subareas for research would be: 

 

DEVELOPING BIOCONTROL (AND LOW-RISK 

PRODUCTS?) 

The European Commission, through its Green Deal, 

wants to promote organic agriculture and set 

targets for reductions in pesticide use and risk. The 

biocontrol toolbox will need to expand to meet 

these demands.  

Particular focus should be placed on developing 

ways to deal with weeds that don’t require synthetic 

chemical pesticides. Research is needed also to find 

alternatives to the use of copper compounds, which 

are already listed in the EC’s candidate for 

substitution listxxxi. 

 

 

 

UNDERSTANDING THE ROLE OF SOIL BIOTA IN 

CROP PROTECTION 

The Commission’s proposal for Horizon Europe 

includes 5 mission areas, one of which is Soil Health 

and Foodxxxii.  

 

This mission area is expected to provide “a powerful 

tool to raise awareness on the importance of soils, 

engage with citizens, create knowledge and develop 

solutions for restoring soil health and soil functions”.  

This is of particular importance when dealing with 

crop protection because crop protection benefits 

from well-functioning soils. Research into the role 

played by soil biota on crop protection and finding 

ways to enhance this service is needed.  

 

Agro-ecology can play an important part in this.  

The recently published Farm to Fork strategy expects 

that ‘new knowledge and innovations will also scale 

up agro-ecological approaches in primary 

production through a dedicated partnership on 

agro-ecology living laboratories.’
xxxiii

 

 

REDESIGNING CROPPING SYSTEMS 

Agricultural developments in the last century have 

resulted in a reduction in the number of crop 

species on individual farms, compromised soil 

fertility and created landscape homogenisation.  

Together, these elements have reduced the 

resilience of our agricultural system to mitigate the 

spread and impact of pest attacks.  

Restoring and improving the capacity of our 

agricultural systems is needed to achieve a 

sustainable pesticide use. If the EC aims at reducing 

the risks of current pesticide use, research on 

redesigning cropping systems and crop 

diversification to allow for effective IPM 

implementation will be a central part of it. 
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3.3 Reducing pest resistance and increasing 

plant resilience 

 

The evolution of resistance in weeds and pests is a 

threat to the effectiveness of pesticides. Resistance 

itself is an evolutionary process and can be expected 

to develop over time in target species, but it can 

also happen soon after the introduction of a new 

compoundxxxiv. Resistance at the plant level is not 

unresearched area but reducing resistance by 

focusing on the way cropping systems are designed 

has been less developed.  

 

This has also happened with resilience, although 

further research on plant breeding for resilience 

should place stronger focus on increasing plant 

diversity and developing locally adapted resilient 

varieties.
xxxv

 

 

Overall, the plant level, the discussion on resistance 

and resilience of crops is a social and legal one 

rather than a research one (societal acceptance of 

techniques that modify genetic material).  

 

Research and long-term experiments are 

however needed on increasing the diversity of plant 

species in agricultural systems and creating effective 

designs in order to reduce the impact of pests, 

diseases, weeds and deal with external pressures (i.e. 

those expected with climate change). 
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