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Ø  Project to develop a local oilseed biorefinery in Northern 
France since 2012 

(GENESYS research program - https://sas-pivert.com/) 

Context �

A need for camelina crop management options without herbicide

Ø  Camelina (Camelina Sativa L. Crantz) has been identified 
as a good candidate to supply this biorefinery  

(Bonjean and Le Goffic 1999; Berti et al. 2016;  Righini et al. 2016)  

Ø  Weeds are one of the major limiting factors for camelina 
production and processing  

(Berti et al. 2016, Davis et al. 2013, Lenssen et al. 2012) 

Ø  Uncertainties about chemical weeding strategies and 
emerging new ways to control weeds in camelina crop 

(Scheliga and Petersen 2016, Walsh et al. 2012, Heiska 2009,  
Saucke and Ackermann 2006) 
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à Assess camelina crop management strategies without 
herbicide designed in the context of the development of 
an oilseed biorefinery in Northern France 

Objective of the study�



Materials and methods�

A multi-environment trial in Northern France

à  9 field experiments  
à  3 soil types 
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Materials and methods�

Four crop management options tested

1 control 
= current management 3 alternative management options with a high soil coverage 

DD 
Camelina 

double density 

CP 
Camelina/Pea 

intercrop 

CB 
Camelina/Barley 

intercrop 
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Camelina 
simple density 

SOWING RATE  

4 kg.ha-1 8 kg.ha-1 4 kg.ha-1 4 kg.ha-1 

HERBICIDE 
Novall 

 (metazachlor + quinmerac)  
0.8 to 1 l.ha-1  

Ø Ø Ø 

100 kg.ha-1  70 kg.ha-1 

Camelina 

Intercrop 



Ø  Four strips without repetition (around 0.25 ha for each strip) 
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Materials and methods�

Experimental design and main measurements

Ø  6 plots of 0.5 m2 for each treatment at 2 dates  

Jan – Feb – March – April – May – June – July – Aug – Sep – Oct – Nov – Dec   

Harvest Flowering 

Camelina cycle 

MEASUREMENT OF:  
Weed and crop biomass 

Crop yield  

Camelina / Pea 

Camelina / Barley 

Double density 
Camelina 

/ Pea 
Camelina / 

Barley 
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�

Crop biomass significantly increased at harvest for the intercrops
Results�

A A A 
A a 

a 

b 

b 
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Results�

Negative correlation between weed biomass and crop biomass

y= -0.22x + 184.7 
P < 0.0001; R2= 0.4 

AT HARVEST 

SD and DD 

CP and CB 
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Results�

Contrasted camelina yields and satisfying pea and barley yields

a a a 

b 
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Cost?  

Diseases?  
Risk of nitrate 
 leaching? 

Conclusion�

Global assessment of the crop management options

SS 
Camelina 

single density 

DD 
Camelina 

double density 

CP 
Camelina/Pea 

intercrop 

CB 
Camelina/Barley 

intercrop 

þ ý þ 

CROP BIOMASS 

CAMELINA YIELD 

WEED BIOMASS 

GLOBAL ASSESSMENT 
OF THE ALTERNATIVE 
CROP MANAGEMENT 
OPTIONS 
 

HERBICIDE Ø Ø Ø ✔



Perspectives
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Ø  Are the effects of the crop management options the 
same when considering  the soil type (loamy, clay or 
sandy) and the cropping system practiced by the 
farmer?  

Ø What are the performances of the 4 crop management 
options regarding quality, environmental, and economic 
criteria? 

Ex: oil and protein contents, impurity level, nitrate leaching, 
profitability, etc.  
 

? ? 
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Thank you for your attention !   

This work was carried out in partnership with the SAS PIVERT, as part of the Institute for Energy Transition (ITE) P.I.V.E.R.T (www.institut-
pivert.com), selected as one of the “Investissements d’Avenir”. It received State support under the Future Investments Program with reference 
number ANR-001-01. This study contributed to the CONSYST project of the GENESYS research program carried out by the SAS PIVERT.  

 Authors want to thanks:  
Mathieu Bazot, Arnaud Butier, Hugo Gibert, Anne-Raphaëlle Lorent for the experimental support 
and 
Mr. Delacour, Mr. De Smedt, Mr. Vandeputte, Mr. Bullot, Mr. Beguin, Mr. Carpentier and Mr. 
Chatain for their contribution to this experimental network.  



13 

Berti, M., Gesch, R., Eynck, C., Anderson, J., Cermak, S., 2016. Camelina uses, genetics, genomics, production, and management. Industrial Crops and 
Products 94, 690–710. https://doi.org/10.1016/j.indcrop.2016.09.034 
 
BONJEAN, A., LE GOFFIC, F., 1999. La cameline: Camelina sativa (L.) Crantz: une opportunité pour l’agriculture et l’industrie européennes. OCL. 
Oléagineux, corps gras, lipides 6, 28–34. 
 
Campbell, M.C., Rossi, A.F., Erskine, W., 2013. Camelina (Camelina sativa (L.) Crantz): agronomic potential in Mediterranean environments and 
diversity for biofuel and food uses. Crop and Pasture Science 64, 388–398. 
 
Davis, P.B., Maxwell, B., Menalled, F.D., 2013. Impact of growing conditions on the competitive ability of Camelina sativa (L.) Crantz (Camelina). 
Canadian Journal of Plant Science 93, 243–247. https://doi.org/10.4141/cjps2012-213 
 
Gesch, R.W., 2014. Influence of genotype and sowing date on camelina growth and yield in the north central US. Industrial crops and products 54, 209–
215. 
 
Lenssen, A.W., Iversen, W.M., Sainju, U.M., Caesar-TonThat, T., Blodgett, S.L., Allen, B.L., Evans, R.G., 2012. Yield, pests, and water use of durum 
and selected crucifer oilseeds in two-year rotations. Agronomy Journal 104, 1295–1304. 
 
Righini, D., Zanetti, F., Monti, A., 2016. The bio-based economy can serve as the springboard for camelina and crambe to quit the limbo. OCL. 
 
Saucke, H., Ackermann, K., 2006. Weed suppression in mixed cropped grain peas and false flax (Camelina sativa). Weed Research 46, 453–461. 
https://doi.org/10.1111/j.1365-3180.2006.00530.x 
 
Scheliga, M., Petersen, J., 2016. Selectivity of herbicides in camelina (Camelina sativa (L.) Crtz.). Julius-Kühn-Archiv 154–162. 
 
Walsh, D.T., Babiker, E.M., Burke, I.C., Hulbert, S.H., 2012. Camelina mutants resistant to acetolactate synthase inhibitor herbicides. Molecular 
Breeding 30, 1053–1063. https://doi.org/10.1007/s11032-011-9689-0 
 
Zanetti, F., Eynck, C., Christou, M., Krzyżaniak, M., Righini, D., Alexopoulou, E., Stolarski, M.J., Van Loo, E.N., Puttick, D., Monti, A., 2017. 
Agronomic performance and seed quality attributes of Camelina ( Camelina sativa L. crantz) in multi-environment trials across Europe and Canada. 
Industrial Crops and Products 107, 602–608. https://doi.org/10.1016/j.indcrop.2017.06.022 

References


