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Introduction



Agriculture covers about 40% of the Earth’s terrestrial area
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Fritz et al. 2015

Agriculture
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Reducing agrochemical input and diversifying 

landscapes for multifunctional agriculture

• Sustainable Use Regulation: reduce 

pesticide use by 50% in 2030

• Nature Restoration Law: restore 

20% of Europe’s marine and 

terrestrial territory by 2030



Stein-Bachinger et al. 2020
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Stein-Bachinger et al. 2020

Reducing agrochemical input and diversifying 

landscapes for multifunctional agriculture
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Combining organic farming and hedgerow preservation 

to promote multifunctional agriculture?

1. Habitat provision 

→ survival/growth (Stamps & Linit 1998)

2. Habitat connectivity 

→ dispersal (Blitzer et al. 2012)

3. Environmental heterogeneity 

→ coexistence (Stein et al. 2014)
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Combining organic farming and hedgerow preservation 

to promote multifunctional agriculture?

1. Habitat provision 

→ survival/growth (Stamps & Linit 1998)

2. Habitat connectivity 

→ dispersal (Blitzer et al. 2012)

3. Environmental heterogeneity 

→ coexistence (Stein et al. 2014)

Antagonistic effect: agrochemical 

disturbances (conventional farming) 

undermine the beneficial effects of 

hedgerows (Madin & Nelson 2023)

HEDGEROW FUNCTIONING INTERACTION WITH FARMING SYSTEM



Methods



Study site

→ field work in 2019 in the centre of cereal fields 

10

N = 40 cereal fields along a gradient of hedgerow density 

in the landscape
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Results and discussion
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Major positive influence of organic farming on many indicators

biodiversity conservation 

(aboveground)

+24 weed species / field

RESULTS INTERPRETATIONS

Absence of agrochemical disturbances (weeds) and 

increase in resources (carabids) (Diehl et al. 2012; Storkey et al. 

2012)
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Major positive influence of organic farming on many indicators

Weak influence on soil 

functioning
Intense tillage to control weeds offsets the benefits of 

pesticide-free farming, organic amendments, and complex 

crop rotations for soil biota (Tamburini et al. 2016)

RESULTS INTERPRETATIONS
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Major positive influence of organic farming on many indicators

pest and disease regulation

+26 carnivorous carabid and 

+42 spider individuals / pair of 

pitfall traps

Increased resources promote the growth of (generalist) 

natural enemy populations, and absence of synthetic 

fertilizers reduces plant diseases (Précigout et al. 2017) 

RESULTS INTERPRETATIONS



strong 

negative 

effect

strong 

positive 

effect

24

Major positive influence of organic farming on many indicators

food production (-42q/ha) 

semi-net margin (+248€/ha)
Crop-weed competition reduces yields (Oerke 2006)

Lower costs and higher selling prices increase profitability

RESULTS INTERPRETATIONS
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Arable weeds: a central role in agroecosystem multifunctionality
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Arable weeds: a central role in agroecosystem multifunctionality

Organic farming

A B C D E F

Species

Dominated community

A B C D E F

Species

Even community
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• Hedgerows = overwintering habitats, and organic farming =

trophic resources (weeds) for granivorous carabids (Boinot et al.

2020; Madin et al. 2023)

• Increase in yields and semi-net margin owing to ecological

intensification ? (farming practices were constant along the

hedgerow gradient) (Abson et al. 2013; Dainese et al. 2019)

→ Hedgerows are not sources of weeds and do not decrease

yields (Boinot et al. 2019; Boinot et al. 2022)

→ Evidence of antagonistic effects: landscape studies should go 

beyond the context of conventional farming, which is not 

conducive to ecological intensification

Combining organic farming and hedgerows is possible/preferable

INTERPRETATIONS



Conclusion and future research



• Reducing agrochemical input in crop fields is necessary to promote agroecosystem

multifunctionality, whereas preserving seminatural habitats alone is probably

insufficient → Sustainable Use Regulation
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• Reducing agrochemical input in crop fields is necessary to promote agroecosystem

multifunctionality, whereas preserving seminatural habitats alone is probably

insufficient → Sustainable Use Regulation

• Multifunctionality requires more research on agroecological weed management:

How to promote weed evenness/coexistence? Functional differences between

weeds and crops?

• Yields are one aspect of food security → reducing poverty/inequalities, food waste

and malnutrition, and increasing stability of agricultural production (Holt-Giménez et al.

2012; Benton & Bailey 2019; Pe’er et al. 2023)

→ Hedgerow landscapes may promote the stability of agroecosystem functioning

(including production) by favouring biodiversity, providing refugia, and buffering

extreme events, which require longer-term observations (Garibaldi et al. 2011; Abson et al. 2013;

Redhead et al. 2020; Nelson et al. 2022)
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Conclusion and future research



Thank you for your attention
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Field data collection





Buffer radius = 250 m



Buffer radius = 500 m



Buffer radius = 750 m



Indicator values between conventional (CF) and organic (OF) systems



Tillage in organic farming systems



Fertilization in organic farming systems



• Hedgerow

• Herbaceous strip

Adjacent margin type



Food production and waste, 

unhealthy diets

• 828 million people were affected by hunger in 2021
• 3.1 billion people do not have access to a healthy diet

(more obese than underweight people today)
• 14% of world food is lost before being harvested or

reaching shops
• 17% are further wasted by consumers (58 million

tonnes / year)
• 1.26 billion people could be fed with this lost/wasted

food (1.05 billion tonnes / year)

NCD-RisC 2016

FAO 2022

European Commission 2024
Lam 2023

1980 2010 1980 2010 1980 2010 1980 2010
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