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EU Green Deal 
Area 6: Farm to Fork

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/actions-being-taken-eu/farm-fork_sv

   Targets for 2030:

Halved use of chemical pesticides

Reduced mineral fertilizing with at least 20 %

Reduced loss of nutrients with at least 50 %

No loss of soil fertility



Stern et al 1959 Hilgardia, Geier & Clark 1961
Lundin et al 2021 Frontiers Ecology Environment 

Integrated Pest (and Pollinator) Management



Tittonell et al 2014 Curr Opinion Environ Sust

Ecological redesign -
beyond eco-efficiency and input substitution

Ecological 
redesign



Cropping systems redesign aims

...to strengthen ecological functions 

Bommarco et al 2013 Trends Ecol Evol

Work with biodiversity (not replace it) 

...to enhance stability, reduce risk 
and environmental impact

...to increase capture and use efficiency 
of on-farm resources



Control Predators
excluded

Thies et al 2011 Ecological Applications
Rusch et al 2016 Agriculture Ecosystem Environment



Ecological characteristics 
to strive for 

● Less disturbance
● More biodiversity
● More perenniality



Lundin 2017, 2020 Crop protection
Lundin 2019 Agriculture Ecosystems Environment

Crop field management



Cover the ground

Diversified crop 
genetics

Diversifed copping
and weed managementRelay 

cropping

Redesign the crop field

Perennial cropping

Biological pest control 
(eg push-pull)  

Crop field management



Integrate crop and animal 
production

Organic 
fertilising

Crop field management

Riggi & Bommarco 2019 J Appl Ecol
Aguilera et al 2021 J Appl Ecol



Add key resources

Infrastructure habitat

Kremen & Merenlender 2018 Science, Gardiner et al 2018 Frontiers Ecol Env 

Redesign the landscape

Field borders

Reduce pesticide 
risksSet asides

Preserve/restore 
natural habitat

Landscape management



Diversification gives multifunctional
crop ecosystems

Tamburini et al 2020 Science advances

Meta-study based 
on ~42000 
comparisons:



Tamburini et al 2020 Science advances

Diversification-crop yield can trade-off
but win-wins dominate

Concomitant ecosystem function response (lnRR)



Davis et al 2012 PlosOne
Nilsson et al 2022 Ecological economics

 

3 & 4 year crop rotations

Iowa State University 
Marsden Farm

Multidimensional follow-up

2 year crop rotation 
   (maize soy)



● Builds fertility long-term

● Reduces dependence on fossil inputs

● Spreads risks

● Shortens vulnerable supply chains

● Less dependence on few commodity crops

● Jobs

Added benefits
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