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Integrated Pest Management
Why Now? 

• Practical

• The ‘conventional’ plant protection product toolbox is under pressure

• Key products are being lost with few/no alternatives

• Significant resistance issues are arising with no alternatives

• Legal

• A requirement under the EU Sustainable Use Directive 

• Revised pesticides National Action Plan will have IPM focus

• Environmental

• Concerns over biodiversity

• Economic

• Future farm support payment regimes may require greater IPM 
implementation

• Social

• Pesticide residues

• ‘Conventional’ plant protection products seen as ‘bad’ by consumers



What is Integrated Pest Management 
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IPM – a way of thinking and acting

• PREVENT – what you do before you drill

• Rotation

• Plant resistance/tolerance to key pests & diseases

• Soil management

• DETECT – what, when & how bad

• Identifying key pests & diseases in the crop

• Timely enough to take action if necessary

• As quick and easy as possible – otherwise you won’t do it

• CONTROL – every tool in the box, but chemistry as 
a last resort

• Consider every option – biological, cultural, physical etc.

• Don’t just reach for the can…

• Avoid ‘insurance’ treatments



Insecticide Usage on Oilseed Rape
Area Treated1990 – 2016 
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Response to

100% lambda-cyhalothrin 

(7.5 g ai/ha) in 2019

Pyrethroid resistance in 

Cabbage Stem Flea Beetle

© Caitlin Willis/Rothamsted Research
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Prevention



Plant genetic science – 150 years in the making

From Mendel (1855)………………..to…………………. CRISPR cas9 (2005)

….and next?                  

(Other gene editing techniques are available!)



The cost of sequencing a genome vs Moore’s Law

Genome 

sequencing is 

now fast & 

cheap…..

Bread wheat has 

one of the most 

complex genomes

known to science, 

containing an 

estimated 16 billion

base pairs

…but we have 

barely 

scratched the 

surface



Plant resistance to Cabbage Stem Flea Beetle?

• Research

• Screen cruciferous plants to identify varieties which may 

have some form of resistance (potential trap crops?)

• Determine the genetic sequence that confers that trait.

• Seek to introduce resistance trait(s) into oilseed rape.

• Timescale

• Can use GM/gene editing techniques which may speed up 

gene identification

• Traits currently still need to be introduced into commercial 

varieties by conventional breeding

• On-farm resistance may be some years away



Isn’t gene editing ‘pie in the sky’?



Detection



AHDB Light Leaf Spot Forecast Tool



AHDB Sclerotinia Forecast Tool



Automatic fungal spore sampling & 
identification

16

• In-field sampling and detection for specific diseases  

including Sclerotinia on oilseed rape

• Samples airborne spores and deposits in analytical 

equipment. 

• On-board analysis detects the amount of spores of 

a target species in the air during the sampling 

period.

• DNA analysis techniques used for identification

• Data transmitted by 4G for rapid analysis & 

reporting



Fauna Photonics
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• Integration of:

• Novel optical sensors identifying 

insects by wingbeat frequency 

including pollen beetle, stem weevil & 

seed weevil on oilseed rape.

• Machine learning algorithms to classify 

data

• Precision spraying application

• Timescale

• Now to next couple of years



Control



Control – what is coming next?
• Varieties with greater resilience/resistance to pests & 

diseases

• Without gene-editing this could take time

• Conventional chemistry is NOT dead

• New products will appear

• Good stewardship by everyone is essential

• More ‘biological’ options will appear but….

• Not a direct replacement for conventional chemistry

• Will require a higher level of knowledge & management

• Will need to understand what works & why

• Data sharing & ‘big data’ analysis will be essential
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Putting the ‘I’ in IPM

• Gathering data & assessing risks and trade-offs

• Build on what we already know – but apply in a different way

• Judging risk is a combination of experience and data

• On-farm ‘experience’ needs to be measured, pooled and analysed

• ‘Big data’ analytics will be required

• Data, data everywhere but what is really useful?

• Where are we data poor where being data rich would enable a 
better decision/risk calculation?

• Farmers, growers & agronomists must have confidence

• Data sharing is the way forward but issues of ownership, trust and 
commercial sensitivity need to be resolved.

• Who does the analysis?

GROWER OWNED & 

GOVERNED

GiSC is the only 

grower-owned and 

governed data 

cooperative that 

encourages better 

management 

decisions. By 

aggregating and 

analyzing data, 

growers are able to 

utilize their data to 

gain business 

insights through our 

partnerships with 

experienced 

technology companies 

that have game-

changing tools.



One Crop Health: 
Less chemistry, fewer pests, weeds & diseases

Evidence-based 

crop protection
Genomics-

enabled 

solutions

Ecology-

inspired 

interventions

More data, more 

timely, more precise

New knowledge, 

new targets, new 

tools
More integrated, 

more sustainable, 

less resistance

IPM and novel 

crop protection 

systems

More robust, more 

resilient, less 

environmental 

impact



A lesson from history?
• Implementation of almost everything in 

commercial growing depends on cooperation 
between the researcher, the agronomist and the 
progressive farmer/grower.

• The researcher must respect the risks taken by 
the agronomist –– the agronomist carries the risk 
of failure after all.

• New methods must be technically sound and 
feasible for the farmer/grower  i.e. as simple and 
short as possible.  Possibly less critical if benefits 
are large.

• Cost:benefit analysis is required

• Growers/Farmers will be increasingly seen as 
‘progressive’ if they reduce pesticide use

J Theunissen & H van Ouden, 1985. Progress on Pest 

Management in Field Vegetables. Edited by R. Cavallo.
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