
    WHEATAMIX Project   
 

    Increasing within-field wheat diversity to foster ecosystem services in the Parisian basin 
 

The Wheatamix Consortium: V Allard a, B Andrieu b, S Barot c, J Borg d, A Cantarel e, C Cervek f, F Coleno g, C de Vallavieille-Pope h, D Descoureaux i, F Dubs c, J Enjalbert d, M Feret j, 
N. Galic d, A Gauffreteau k, JD Gilet l, I Goldringer d, M Hannachi g, G Houivet j, S Jouanne d, MH Jeuffroy k, C Kerbiriou m, P Labarthe g, JC Lata c, C Lecarpentier d, L Lejars n, B Lemain l, 
S Lemarié o, F Leny p, X. Le Roux e, I Le Viol m, C Montagnier b, A Niboyet c, B Omon p, S Piaud q, F Poly e, T Pommier e, E Porcher m, S Saint-Jean b, S Salmon m, D Tropée d, T Vidal b 
 

a UMR Génétique Diversité et Ecophysiologie des Céréales, b UMR Environnement et Grandes Cultures, c UMR Institut d'Ecologie et des Sciences de l'Environnement de Paris, d UMR de Génétique Végétale, e Ecologie Microbienne de Lyon, f Chambre Régionale 
d’Agriculture du Centre, g UMR Sciences Action Développement Activités Produits Territoires, h UMR Biologie et Gestion des Risques en Agriculture, i Chambre d'Agriculture du Loir-et-Cher, j Chambre d'Agriculture de l’Indre, k UMR Agronomie, l FDGEDA du Cher, m 
UMR Centre d’Ecologie et des Sciences de la Conservation, n Chambre d'Agriculture du Loiret, o UMR Laboratoire d'Economie Appliquée de Grenoble, p Chambre d'Agriculture de l’Eure, q Chambre d'Agriculture de Seine et Marne. 
 

*Corresponding author : enjalbert@moulon.inra.fr 

Global change 

More extreme  
climatic events 

Decreasing inputs 
and pesticide use 

Less environmental 
control 

Yield  
potential & 
stabilization : 

Pest & disease 
regulation 

Increasing genetic diversity to 
foster ecosystem services 

Soil  
fertility 

   Toward an increase in crop genetic diversity 

Increasing 
environmental 
stochasticity 

    Variety mixtures for a sustainable and multifunctional wheat production 
 

 WHEATAMIX focuses on wheat, the major cereal of the production basin of Paris, and aims to better evaluate the possible roles of 
within-crop genetic diversity to reinforce the multi-functionality and resilience of cropping systems under global change.  
The multidisciplinary research involves scientists (in genetics, agronomy, ecophysiology, economy, management…) and stakeholders 
(“Chambres d’Agriculture” and farmers). It is structured in four work-packages with complementary approaches: 
 

WP4: design rules and breeding schemes for blend development 

Scenarios of blends development in the Paris Basin, rule design and breeding schemes for blend production, result and guideline dissemination  

WP2: Linking variety traits to  

agroecosystem functioning and services 

Ecosystem services provided, trade-offs/synergies among services, 

links between groups of services and variety traits 

WP3: Blend impacts on the wheat supply chain 

Techno-economic and environmental performances of blends,  

bases of blend choice and their impacts on the wheat supply chain 

WP1: Traits and genetics of wheat genotypes 

Varietal traits and genetic variability,  

trait response of genotypes in blends 

      On the way to define association rules to design optimized wheat blends 
 

  In its first year, Wheatamix has developed an in-depth phenotypic characterization of a panel of 60 lines and selected the 16 more 
representative genotypes to study them in association. The selection was based on the clustering of functional traits that affect aspects of 
agroecosystem functioning, 4 groups of traits (each including 4 varieties) allowed to deduce the components of wheat variety diversity. 
 

The parallel ideotyping exercise, performed by scientists and advisers from Chambre d’Agriculture, pointed out some key rules for blend 
design, and highlighted the importance of the production context for targeting baskets of services. 
Through its holistic approach from wheat traits to blend performances, Wheatamix aims at documenting the potential impact of cultivar 
mixtures on the wheat supply chain, and at building scenarios for their development in the Paris Basin. 

(C. Lecarpentier. Synthesis of 83 observations collected from Baker 1977; Smithson 

and Lenné 1996; Gallandt et al. 2001;  Essah and Stoskopsf 2002; Mundt 2002) 
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Fig 1 : Over-yielding of mixtures  

compared to their midcomponents  
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 During the 20th century, agriculture in developed countries 
experienced major gains in productivity via homogenization and 
intensive use of inputs. This model is jeopardized by the 
awareness of rapid global change and the need for greater 
agricultural sustainability.  

A new paradigm is emerging : (i) crop production should rely more on 
ecological functions, (ii) intra-field genetic diversity likely foster the 
diversity of functional traits and the resilience of agro-ecosystems, 
thus (iii) genetic diversity should increase agricultural multi-
functionality. One option for increasing biodiversity in agro-
ecosystems is variety mixtures, which have been seldom used in 
agriculture despite their potential interest, demonstrated in various 
studies (fig 1). 

Diverse experiments allow to evaluate blends in the field: 
 

On test plots…                    … and in farms ! 
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(Source: Intergovernmental panel on climate change 2012) 


