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Methods of synthesizing evidence
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review
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FIND OUT MORE
• Dicks et al. (2017) Knowledge synthesis for environmental decisions: an 

evaluation of existing methods, and guidance for their selection, use and 
development – a report from the EKLIPSE project. Eklipse D3.1.

• Dicks et al. (2016) What works in conservation? Using expert assessment of 
summarised evidence to identify practices that enhance natural pest control in 
agriculture. Biodiversity and Conservation 25: 1383-1399.

• Dicks, L.V., Walsh, J., Sutherland, W.J. (2014) Organising evidence for 
environmental management decisions: a ‘4S’ hierarchy. Trends in Ecology & 
Evolution 29: 607-613.

How do agri-environment schemes 
affect farmland  biodiversity?

0

100

200

300

400

500

600

700

800

2010 2011 2012 2013 2014 2015 2016

Number of studies per year (WoS)

Topic search Web of Science:

(agriculture OR "greening measure*" OR "agri-environment 

schemes" OR "agrienvironment schemes)

AND biodiversity

500 papers/year = one 
person @ 50% FTE

Complex 
evidence

Simple 
answer



4

www.eklipse-mechanism.eu
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www.conservationevidence.com
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What do we know about the CAP greening measures?

Sources:
Dicks et al. (2014) Conservation Letters 7, 119-125.
Dicks et al (2014) Farmland Conservation: evidence for 
the effects of interventions. Pelagic Pulbishing

www.ConservationEvidence.com

Systematic 
search

Standardised 
synopsis

Expert panel 
assessment

Practices included in 

greening

Other practices known to work 

(categorised ‘beneficial’ by 

Conservation Evidence)

Increase crop diversity Create skylark plots

Provide buffer strips on water courses Restore species-rich grassland

Increase semi-natural habitat in landscape Mowing techniques to reduce bird mortality

Manage hedges to benefit wildlife Reduce agri-chemical inputs generally

Grass buffer strips Plant nectar flower mix/wildflower strips

Provide or retain fallow land (set-aside) Use organic rather than mineral fertilizers

Create uncultivated margins Plant wild bird seed cover/mix

Leave cultivated areas uncropped

Beneficial
Likely to be beneficial
Unknown effectiveness
Likely to be ineffective or harmful



Using Conservation Evidence
 Search CE website for appropriate studies







 Click through to look at evidence

Using Conservation Evidence



Using Conservation Evidence

 Scroll down



Expert assessment process (based on the 
Delphi process)

10 - 50 experts from research, NGOs and industry

Read summarised evidence 

Score and comment on:

i) Effectiveness of intervention

ii) Certainty of evidence

iii) Negative side effects

Two rounds of scoring, comments or discussion and rescoring 
Place interventions in categories

Final round of scoring if disagreement

Mukherjee, N., Hugé, J., Sutherland, W.J., McNeill, J., Van Opstal, M., Dahdouh-Guebas, F., Koedam, N. (2015). The Delphi 

technique in ecology and biological conservation: applications and guidelines. Methods in Ecology and Evolution 6, 1097-

1109.



Natural pest regulation



An element of ‘Integrated Pest Management’

• Integrated pest management (IPM) is a toolkit of 
management actions and techniques to control pests, weeds 
and diseases, and to ensure low pesticide input and/or 
targeted use to minimise risks to the environment 

• One element of IPM is managing natural ecosystems to 
enhance the natural pest control service.

• But what’s the best way to do this?



• There are 92 different actions to 
enhance natural pest control

• We have found 3,947 experimental 
studies testing their effectiveness
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Outcomes of assessment
Categorisation of practices based on effectiveness in enhancing natural pest regulation

Beneficial Combine trap and repellent crops in a push-pull system

Likely to be beneficial

Grow non-crop plants that produce chemicals that attract natural enemies

Use chemicals to attract natural enemies

Exclude ants that protect pests

Grow plants that compete with damaging weeds

Trade-offs
Leave part of the crop or pasture unharvested or uncut

Use crop rotation in potato farming systems

Unknown 

effectiveness

Use pesticides only when pests or crop damage reach threshold levels

Incorporate parasitism rates when setting thresholds for insecticide use

Alter the timing of insecticide use

Delay herbicide use

Use alley cropping

Plant new hedges

Allow natural regeneration of ground cover beneath perennial crops

Isolate colonies of beneficial ants

Delay mowing or first grazing date on pasture or grassland

Unlikely to be 

beneficial

Create beetle banks

Likely to be ineffective 

or to have adverse 

side-effects

Incorporate plant remains into the soil that produce weed-controlling 

chemicals

Use grazing instead of cutting for pasture or grassland management

Use mixed pasture
Source: Dicks et al. (2016) What works in conservation? Using expert assessment of summarised evidence to 
identify practices that enhance natural pest control in agriculture. Biodiversity and Conservation 25: 1383-1399.
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from target crop in trap crop

& control

PUSH PULL

• Evidence limited to small maize 
farms in Kenya and South Africa

• Ample scope for more research

Push-pull system = beneficial

Image: ICIPE/Rothamsted Research



Crop rotation in potatoes = tradeoffs

• Effects vary depending on the rotation and pest
• Particularly effective for controlling Colorado potato beetle, 

less effective for lesion nematodes and diseases
• Some studies show increases in pest species



Beetle banks = unlikely to be beneficial

• Increased natural enemies and reduced pests shown in, or 
close to the banks

• Enhanced pest control not shown within crops
• Hedge bottoms harbour more predators (2 UK studies)
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What about pollinators and pollination?
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Key messages

• A large, complex evidence base can 

inform management for biodiversity 

and ecosystem services

• This can be summarised into simple 

messages

• Local contextual knowledge is still 

needed to interpret the evidence

@LynnDicks

Lynn.Dicks@uea.ac.uk


