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Can grazing forge the stability of farming
systems?

Modelling trade-offs in ICLS

Jérome Bindelle, Benjamin Dumont & Mathieu Delandmeter
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|ICLS in Europe

Schut et al. 2020
https://journal.hep.com.cn/fase/EN/10.15302/)J-FASE-2020373
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https://doi.org/10.1016/j.scitotenv.2019.01.048
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Livestock used to fullfill many services

LEVEL 5

Rebuild the global food system so that
it is sustainable and equitable for all

LEVEL 4

Re-establish connections between
growers and eaters, develop alternative
food networks

FOOD SYSTEM LEVELS
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LEVEL 3

Redesign the whole agroecosystem
based on ecological processes

)

LEVEL 2

Substitute alternative practices and inputs

INCREMENTAL
AGROECOSYSTEM LEVELS

LEVEL 1 5*
Increase efficiency of industrial inputs

{

LEVEL O

No agroecological integration
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What happens if we (re)introduce a trophic
level aka domestic herbivores on the fields?

3 case-studies — 3 contexts

Modelling (STICS and SALUS) as tools to explore:
=>» Trade-offs
=>» Possible futures
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Exploring grazing intensity in simple crop-
livestock systems
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Grazing is not binary, intensity matters
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SOC under historical and future climatic
conditions

0-30 cm soil horizon
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Resistance against extreme climatic events

period 2041-2058 (RCP8.5)
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Exploring a gradient of complexity in crop
sequences

— Agroecological levers Biomass (Al cus), Historic, PFT A

N Pastures integration
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Trade-offs and synergies
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Variability of increasingly complex agroecological levers
across large spatio-temporal scales
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GHG [Mg CO,-eq ha 'year ']
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Impact of extreme events on corn yields

at county scale
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Science of The Total Environment
Volume 912, 20 February 2024, 169061

Integrated crop and livestock systems
increase both climate change adaptation and
mitigation capacities

Mathieu Delandmeter ® & =i, Paulo César de Faccio Carvalho ®, Carolina Bremm °,

Carolina dos Santos Cargnelutti °, Jéréme Bindelle ¢, Benjamin Dumont ®
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RESEARCH ARTICLE (& Open Access () @

Livestock Integration Into Cropping Systems Enhances Their
Climate Change Resistance and Mitigation While Reducing
Their Environmental Impacts

Mathieu Delandmeter B« Bruno Basso, Xavier Fettweis, Christophe Lacroix, Pierre Aubry,
Jéréme Bindelle, Benjamin Dumont
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