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Context: How to design climate-resilient arable cropping systems to sustainably manage weeds?

Partially operational to 
design climate-resilient systems

FLORSYS: Simulates the effects of cropping
systems on the multi-annual dynamics of crops, 
weeds and their consequences (Colbach et al., 2021)

Work in 
progress
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Designing
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systems

Operational to design multi-
performant and low-input systems

Workshops with farmers and crop
advisors (Queyrel et al., 2023) Does not include all relevant mechanisms

Initial seedbank

Cropping system

Pedoclimate

Adapting FLORSYS for climate change
Implementing plant-plant competition for water in a 3D mechanistic 

model for predicting future crop/weed interactions and their 
consequences in arable cropping systems

ID 95

Quentin Cournault1,2,3, Delphine Moreau1, Thierry Castel2, Nathalie Colbach1

1Agroécologie, INRAE, Institut Agro, Univ. Bourgogne, Univ Bourgogne Franche-Comté, 21000 Dijon, France. 2Biogéosciences, UMR 6282 CNRS, Université de 

Bourgogne, 6 boulevard Gabriel, 21000 Dijon, France. 3AgroParisTech, 91123 Palaiseau, France

Build a water 
competition

submodel for 
FLORSYS

Connected to other submodels (phenology, nitrogen, light)

Based on either existing formalisms, or new experimental formalisms

Generic, with few parameters

Objective The submodel is expected to:

Extend FLORSYS’ validity domain to climate change

Represent water uptake, water competition and
consequences on growth

The submodel will be:

Results

Only 7 species-
specific parameters

Example of results
from experiments

to model the 
interspecies
diversity in 

morphological
responses to water 

stress

The parameters of 
the response curves
reflect species- and 
stage-specificities

Water uptake is modelled at
the plant level and depends on
plant demand and soil water
available for the plant

Competition occurs at the soil
voxel level, when the demand
of all plants with roots in the
voxel exceeds water availability

A two-scale
modelling

Plant demand and maximum root uptake

Water stress morphology and photosynthesis

(Ritchie, 1998; Brisson et al., 2008; Louarn et Faverjon, 2018)

Some formalisms derived from existing models

• Water availability (STICS soil submodel) and demand (Virtual grassland)

• Water stress        photosynthesis (APSIM / DSSAT)

Evaluation in 
progress

Perspectives: 
Determine the 
characteristics 
of future weed 
floras for better 

management
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Conclusion: FLORSYS becomes the first weed
model to simulate competition for light, water and
nitrogen. Fed with high resolution climate
datasets, FLORSYS will help co-designing
sustainable and climate-resilient cropping systems,
for long-term weed management

Downscaling
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