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Value for Cultivation & Use (VCU) is mainly based on multilocal
field experiments (or multi-environment trials, METs)
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Assessing varieties exclusively from METs may have shortcomings

* Reduced climatic variability (drought, diseases...): 2-3 years to evaluate a
variety in the Official Variety Testing Networks

 Biased representation of soils and crop practices (e.g. deep soils, best
management...)

* Reduced number of VCU criteria, especially for scoring the abiotic
tolerance of varieties (e.g. drought)

* Poor environmental characterization of trial sites (e.g. abiotic stresses)
* No direct use for variety x management recommendations

Debaeke et al. (2011), Innov. Agron. ; Casadebaig et al. (2016), EJA INRA@ _-. liSices @ GEVES



G x E x M dynamic modelling
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METs 2003-2020
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Envirotyping with SUNFLO & clustering
Approach
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Normalized stress level

Identification of Environment Types

m Cold Drought + N. m

* Optimal : low abiotic stresses

* Cold : high cold stress

* Drought + nitrogen : high water &
nitrogen stresses

* Heat and drought : high heat &

H ? H water stresses
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E3 coldstress = Nitrogen stress Casadebaig et al. (2022)




Application to “location x year” situations
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From SUNFLO to a DSS for variety choice

Exposure x sensitivity to biotic factors
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A prototype tool for exploring the VCU results
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Yield as related to environmental types

Sunflower Explorer Network filtering Cultivar Evaluation Agronomic Merit Environmental classification Environmental evaluation Genotypes Sheets

Cultivar Ranking (average performance indice for each environment typs)
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Perspectives

* Crop modelling : a relevant tool for characterising growing environments and providing
decision-makers with new information for choosing varieties better adapted to their
environmental context.

* Some potential areas for improvement : e.g the introduction of traits associated to

sustainability (e.g canopy closure) that are now tested by examination offices using
proxidetection.

* Discussions have been held with varietal evaluation experts in France and Switzerland
about the future use of this tool : this will obviously require additional computing
developments to couple SUNFLO simulations with their use in the DSS.

* Users should be able to develop their own tools from this prototype, and this DSS could
also inspire the development of similar tools for other crops.
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