
HAL Id: hal-02741779
https://hal.inrae.fr/hal-02741779

Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

The herbicide safener cloquintocet-mexyl reduces
rye-grass (Lolium sp.) sensitivity to an ALS inhibitor

and regulates candidate non-target-site-based resistance
genes

Arnaud Duhoux, Alexis Duhoux, Fanny Pernin, Christophe C. Delye

To cite this version:
Arnaud Duhoux, Alexis Duhoux, Fanny Pernin, Christophe C. Delye. The herbicide safener
cloquintocet-mexyl reduces rye-grass (Lolium sp.) sensitivity to an ALS inhibitor and regulates can-
didate non-target-site-based resistance genes. 5. Journée des Doctorants de l’UMR 1347 Agroé-
cologie, Institut National de la Recherche Agronomique (INRA). FRA., Mar 2016, Dijon, France.
�hal-02741779�

https://hal.inrae.fr/hal-02741779
https://hal.archives-ouvertes.fr


 



The herbicide safener cloquintocet-mexyl reduces rye-grass (Lolium sp.) sensitivity to an 
ALS inhibitor and regulates candidate non-target-site-based resistance genes. 
 
 
Arnaud Duhoux, Alexis Duhoux, Fanny Pernin & Christophe Délye 
 
INRA, UMR1347 Agroécologie, F-21000 Dijon, France 
aduhoux@dijon.inra.fr 
 
Safeners enable selective control of weeds in botanically related crops by enhancing or triggering 
herbicide degradation in crop plants via mechanisms very similar to mechanisms involved in weed 
non-target-site-based resistance (NTSR). To assess whether safeners could play a role in NTSR 
evolution, we investigated the effect of the safener cloquintocet-mexyl on plant phenotype and on 
the expression level of 19 candidate NTSR genes in Lolium sp.. Twelve plants in each of three 
populations were split into 14 tillers each. Tillers from each plant was used in the following 
modalities: water (control, 2 tillers), Actirob B (adjuvant, 2 tillers), cloquintocet-mexyl, 
pyroxsulam+Actirob (4 tillers), cloquintocet-mexyl+pyroxsulam+Actirob (4 tillers) applied using a 
custom-built, single-nozzle (110-04, Albuz, France) sprayer delivering herbicide in 300L/ha water 
at 400kPa (6.6km/h, 23°C, relative humidity 80%). Actirob B (1L/ha), pyroxsulam (18.75g/ha) and 
cloquintocet-mexyl (18.75g/ha) were at the recommended field rate in every modality. Two tillers 
per plant and per modality were collected 24hours after application to measure the expression of the 
candidate NTSR genes. The effect of cloquintocet-mexyl on plant phenotype was rated 4 weeks 
after application using the additional 2 tillers in the last two modalities. Cloquintocet-mexyl reduced 
the sensitivity of some plants. A significant up-regulation of 8 candidate NTSR genes was observed 
24hours after application of cloquintocet-mexyl alone. Plants showing a decrease in sensitivity 
when cloquintocet-mexyl was sprayed with pyroxsulam showed a higher up-regulation than other 
plants in modalities including cloquintocet-mexyl. An additive effect of pyroxsulam and 
cloquintocet-mexyl was observed on most genes regulation, with a relative effect of cloquintocet-
mexyl up to 48%. We demonstrated that cloquintocet-mexyl can modify herbicide sensitivity and 
regulate genes potentially involved in NTSR in Lolium sp.. 
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