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The main results based on different meta-analyses – agri-
environment schemes effectiveness for arthropods.

Outline of  the talk:
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Agri-environment-schemes

Introduction
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Agri-environment schemes (AES) provide funding to 

farmers to farm in a way that supports biodiversity and 

improves the quality of water and soil. 

In- vs out-production AES.

AES was initiated in a few EU Member States during

the 1980s. 

Since 1992 they are mandatory for EU Member

countries.



Why meta-analyses?

Higher level conclusions based on the earlier studies.

Hesitation vs. convince. 

Interactions give new results and perspectives, however sometimes
complex to interpret. 

Global scale patterns.

Introduction
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Testing earlier hypothesis.

Introduction
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Testing local (ecological contrast), landscape  (landscape stucture) and 
regional scale (land use  intensity) effects on pollinators richness under 
different agri-environment management options based on
Kleijn et al. (2011) hypotheses.
Marja, R., Kleijn, D., Tscharntke, T., Klein, A.-M., Frank, T., Batáry, P. 2019. Effectiveness of agri-environmental 
management on pollinators is moderated more by ecological contrast than by landscape structure or land-use 
intensity. Ecology Letters, 22: 1493–1500.



Kleijn et al. (2011).

Introduction
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Use of nitrogen

Organic vs conventional farming

Usually low, 100-200 kg/per hectare

or none
Large ecological contrast



Kleijn et al. (2011).

Introduction
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Later mowing in Holland

Later mowing vs normal mowing time

Small ecological contrast, because farmland birds species
richness/pool there is already so/too low!

Additionally:
Simple vs complex landscapes.
Intensive vs extensive land use areas.



Kleijn et al. (2011).

Introduction
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Higher effectiveness in large
ecological contrast conditions

Small ecol.
contrast

Large ecol.
contrast



Total 62 case studies or unpublished datasets;

156 data points.

Only pollinators species richness (diversity).

Introduction
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Small 
contrast

Large
contrast

Based on Kleijn 
et al., 2011



Results
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AEM effectiveness was 
always stronger in simple 
than in complex landscape.

We proved David Kleijn 
and co-authors hypothesis.



Results
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Species rich puszta, Carpathian, Alpine and alvar grasslands etc.

Photo: Edina Török



Results
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Marja, R., Tscharntke, T., Batáry, P. 2022. Increasing landscape complexity enhances species richness of 
farmland arthropods, agri-environment schemes also abundance – A meta-analysis. Agriculture Ecosystems & 
Environment, 326: 107822. 

Does the landscape determine the 
arthropod richness and the local 
management (only) the arthropod 
abundance in cropland?



Results
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Interaction model:
1) Species richness;
2) Abundance;
3) Agri-environment schemes 

effectiveness
4) Landscape complexity effect.

Only cropland studies.



Results
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SR – AES (–)
SR – Lands. (+)
Abu – AES (+)
Abu – Lands. (+)

Abundance drives the 
species richness?



Results
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Marja, R., Albrecht, M., Herzog, F., Öckinger, E., Segre, H., Kleijn, D., Batáry, P. (2024). Quantifying potential 
trade-offs and win-wins between arthropod diversity and yield on cropland under agri-environment schemes – 
a meta-analysis. Journal of Environmental management 353: 120277. 

Biodiversity vs. yield trade-of related to AES



Results

16/28

31% increase of 
diversity

21% decrease of the 
yield



Results
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The yield effects in our 
study are underestimated 
in out-of-production AES.



Results
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Results
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More ecosystem services in the 
complex landscapes can 
compensate yield loss Batáry
et al. 2017, Tscharntke et al., 
2021)

Bötzl et al. (2020) showed that 
edge effects can significantly 
reduce yields...



Results
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Crop yield- local conditions, 
biodiversity wider spatial scale...



Results
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Yousefi, M., Marja, R., Barmettler, E., Six, J., Dray, A., Ghazoul, J., 2024. The effectiveness of intercropping and agri-
environmental schemes on ecosystem service of biological pest control: a meta-analysis. Agron. Sustain. Dev. 44, 
15. 



Results
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Results
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Results
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Crop diversification positively 
affected biodiversity while having a 
neutral effect on crop yield



Results
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Batáry, P., Marja, R., Gaigher, R., Grass, I., Báldi, A. 2023. What did we learn from meta-analyses about 
farmland arthropod conservation? In: Defining Agroecology. A Festschrift for Teja Tscharntke. (27−45). 
Tredition, Hamburg.



Future directions
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Interaction models needed – most previous meta-analyses used 
only univariate models.

A huge knowledge gaps between Europe, North-America, Australia vs 
the rest of the world (especially tropics).

Many current hypothesis tested only in European studies.



Recommendations for insect 

conservation on farmland
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Diversification practices (including intercropping);

Mixed-cropping and diversity of crops;

Complex crop-rotations;

Agroforestry;

AES: flower strips, set-asides, edge habits protection and creation;

Measures of reducing management intensity;

Integrated pest-management;

Low-intensity grazing and grazing itself;

Maintaining natural and semi-natural habitats.
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