
HAL Id: hal-02739628
https://hal.inrae.fr/hal-02739628

Submitted on 2 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.

Combining genetic resistance and management of field
margins to control virus epidemics in melon crops

Alexandra Schoeny, Cecile Desbiez, Catherine Wipf-Scheibel, Pauline Millot,
Karine Nozeran, Patrick Gognalons, Hervé Lecoq

To cite this version:
Alexandra Schoeny, Cecile Desbiez, Catherine Wipf-Scheibel, Pauline Millot, Karine Nozeran, et al..
Combining genetic resistance and management of field margins to control virus epidemics in melon
crops. 13. International plant virus epidemiology symposium, Jun 2016, Avignon, France. 165 p.
�hal-02739628�

https://hal.inrae.fr/hal-02739628
https://hal.archives-ouvertes.fr


 

13th International Plant Virus Epidemiology Symposium – Avignon, France – 2016   48 

 

Session 5 – Virus control – 5.4

COMBINING GENETIC RESISTANCE AND MANAGEMENT OF FIELD MARGINS TO CONTROL VIRUS 
EPIDEMICS IN MELON CROPS 

 
 
Schoeny, A., Desbiez, C., Wipf-Scheibel, C., Millot, P., Nozeran, K., Gognalons, P., and 
Lecoq, H. 
 
INRA, UR407 Pathologie Végétale, CS 60064, 84143 Montfavet Cedex, France 
(alexandra.schoeny@avignon.inra.fr) 
 
 
 

 

BACKGROUND and OBJECTIVES 

The melon Vat gene confers resistance to the aphid species Aphis gossypii and resistance to non-persistent 
viruses (CMV, WMV…) when inoculated by this species (1). It is however ineffective in blocking the 
transmission of viruses inoculated by other aphid species. Its effect on non-persistent virus epidemics is thus 
expected to be limited when A. gossypii is not the main aphid species visiting the melon crop. On the contrary, 
although not documented, its effect on the persistent virus CABYV mainly vectored by A. gossypii is expected 
to be strong. 
The first objective of the study was to evaluate the effect of Vat on virus epidemics and on the genetic structure 
of virus populations in field conditions. 
The second objective was to investigate the benefit of combining Vat resistance and an appropriate 
management of field margins to regulate the populations of aphids and/or their virus load. Indeed, literature 
suggests that flower strips can participate in pest biological control by favoring natural enemies (2), and strips 
of non-host plants can protect crops from non-persistent viruses by allowing aphids to probe on healthy plants 
and thus to lose their virus load before reaching the crops (3). 
 
MATERIALS and METHODS  

A five-year field experiment was conducted to compare two types of field margin management (bare soil and 
flower strip) on the efficiency of Vat. Virus epidemics were monitored by DAS-ELISA and genetic structures of 
virus populations characterized by RT-PCR with specific primers and sequencing. The effect of Vat and field 
margin management on the infection probability of a plant by a given virus was calculated with a generalized 
linear model (binomial distribution and logit link function).  
 
RESULTS  

Vat reduced the development of CABYV epidemics significantly every year. Concerning non-persistent viruses, 
it had no effect on WMV epidemics, but allowed to reduce CMV epidemics some years, confirming the role of 
A. gossypii in CMV transmission. The genetic structure of virus populations was not affected by Vat.  
The presence of flower strips had a dual effect on virus epidemics: mostly beneficial for WMV but sometimes 
detrimental for CMV.  
 
CONCLUSIONS 

Combining genetic resistance and management of field margins appeared generally as a promising way to 
decrease the risk of viral epidemics. Nevertheless, the presence of natural enemies enhanced by flower strips 
may also have a detrimental effect on non-persistent virus dispersion through a modification of aphid 
behaviour. 
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