
Generating field margins that provide combined 
benefits in terms of biocontrol & conservation 
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On the landscape level:
• Larger fields
• Loss of non-crop 

elements 

On the field level:
• Fewer crop varieties

• Fewer weeds

Loss of Biodiversity
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Agriculture Environment

Focus on conservation

Agri Environment Schemes



Agriculture Environment

Focus on ecosystem services



Bottleneck: Lack of nectar and pollen in many cropping systems
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Does biodiversity composition matter? 

Traditional paradigm: Enhanced diversity = enhanced  ecosystem services
One size fits all?
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Does biodiversity composition matter? 

1. Do bird conservation margins
benefit biological pest control?
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Results

overall sugar levels in Meteorus autographae 
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Conclusions

High diversity field margins for 
bobwhite quail conservation failed to 
provide food to a biological control 
agent and did not enhance biological 
pest control in the adjacent crop. 

Parasitoids did clearly benefit from 
pure stands of cahaba white vetch. 

Ecosystem services delivery is a 
function of species composition

Olson and Wackers, 2007 J. Appl. Ecol. 44:13-21 



Does biodiversity composition matter? 

2. Do pollinator/biocontrol flower margins differ 
with regard to the flower visitors they attract?

(jointly with Koos Biesmeijer and Alistair Cambell; Leeds University )



Do pollinator/biocontrol flower margins differ with  
regard to the flower visitors they attract?

Pollination Biocontrol



Stacking Ecosystem Services

Bombus lapidarius

• Insects providing ecosystem services differ distinctly with regard to their flower associations

• Flower mixes targeting particular insect groups deliver little or nothing for other beneficials 

• Visitation by pollinators and biocontrol agents is largely preserved when plants are combined

• Ecosystem services can be succesfully stacked!

Eupeodes corollae

(Cambell, Biesmeier and Wackers, submitted)



How to optimize services?
Informed selection of flowering plant species  

- Identify resource requirement of target organisms providing ecosystem services
- Identify plant species that are effective in providing these resources
- Introduce selected biodiversity into agro-ecosystem 

Different organisms have different requirements
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without supporting pests?

Enhancing biological control
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Functional agro-biodiversity (FAB).  

Large scale biodiversity project in the Hoekse 
Waard. Addition of annual and perennial field 
margins to existing landscape features 
(polders, dikes, creeks, canal borders). 

(jointly with Paul van Rijn)



Potato
Aphid peak:      mid July    

Wheat
mid June
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Optimizing Ecosystem Services in Terms of Agronomy and Conservation 
(ECOSTAC)



Seed selection criteria



Selected species

Common name Family name Latin bi-nomial

Fennel Apiaceae Foeniculum vulgare

Greater burnet saxifrage Apiaceae Pimpinella major

Yarrow Asteraceae Achillea millefolium 

Perennial cornflower Asteraceae Centaurea montana

Oxeye daisy Asteraceae Leucanthemum vulgare 

Bird's foot trefoil Fabaceae Lotus corniculatus

Red clover Fabaceae Trifolium pratense

White clover Fabaceae Trifolium repens

Bush vetch Fabaceae Vicia sepium

Oregano / wild marjoram Lamiaceae Origanum vulgare

Common sorrel Polygonaceae Rumex acetosa

Cornflower Asteraceae Centaurea cyanus

Sunflower Asteraceae Helianthus annuus

Borage Boraginaceae Borago officinalis

Scorpion weed Boraginaceae Phacelia tanacetifolia

Common vetch Fabaceae Vicia sativa 

Red dead nettle Lamiaceae Lamium purpureum

Yellow rattle Orobanchaceae Rhinanthus minor

Buckwheat Polygonaceae Fagopyrum esculentum

Bishopsweed Apiaceae Ammi majus

Viper's bugloss Boraginaceae Echium vulgare

Teasel Dipsacaceae Dipsacus fullonum

www.ecostac.co.uk
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