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Since its first discovery in France in 1966, sunflower downy mildew, caused by
Plasmopara halstedii, has become widely established in the country. Although no longer
included in the list of quarantine pests since the end of 2019 but still regulated (now
classified as NQRO, non-quarantine regulated organism), the monitoring of this
biotrophic oomycete continues. It provides the basis for the development of integrated
pest management recommendations for producers and for the orientation of breeding
and research efforts.

* An annual field survey, in all production areas, before flowering, on a minimum of 500 plots

* An analysis by biological test of the pathotypes for any variety expected to be resistant to the 9 pathotypes officially
recoghized in France (100, 304, 307, 314, 334, 703, 704, 710 and 714) and attacked at more than 10% (GEVES
laboratory)

 Differential host set of 9 lines defined by Tourvieille et al. (2000) + RHA340 (PI8) and PSC8 (PI2) recently added

¢ Symptoms scoring in 7 classes according to Mouzeyar et al. (1993)

* Until 2020, evaluation of the resistance to metalaxyl-M of each downy mildew isolate.

« Since 2000, 860 parcelles observed each year on average (from 566 to 1160)
* From 4 to 28% of infected fields, according to spring weather conditions

* Among the infected fields, 0 to 10% of fields showing more than 30% of dwarfed plants Q
* From 20 to 50 isolates analyzed each year, prevalence of pathotypes 704 and 714 "
detected for the first time in 2002 > mm

704 + 714

 Resistance to metalaxyl-M (only fungicide authorized until 2021 and used on 85% of the
sunflower crop each year): widespread, including recent isolates.

N
Map of the prevalence of pathotypes 704 and 714 in France in 2020
since their appearance in 2002 (Terres Inovia)

* Resistance overcoming of expected resistant varieties (100, 304, 307, 314, 334, 703, 704, 710 & 714):

o From 10% to 100% of dwarfed plants, 39% on average

o Causes: short rotations, intensive use of resistant varieties, with only one Pl gene

> o lsolates of type 334, 704 and 714; some 714 isolates overcome PI8 (cf. Martin-Sanz et al., 2020)
) o 3 types of 714 overcoming isolates identified by GEVES, suggesting several

concomitant overcoming events.
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o e e —> Many countries are concerned, requiring expansion and adaptation of the differential host set
dwarfed plants) : [number of cases; number of

vareties concerned] (Terres Inovial (e.g., Ban et al., 2021; Gilley et al., 2020; lwebor et al., 2021; Sedlarové et al., 2016; Trojanova et al., 2018) and the harmonization of
the bio-testing protocol (trojanova et at, 2017; Spring, 2019).

These reinforce the nedd to initiate or continue targeted research on different topics on both sunflower and P. halstedii:
* Mode of action of P/ genes and optimization of their exploitation

* Understanding the evolutionary mechanisms of the pathogen (virulence, fungicide resistance)

* Impacts of the simultaneous use of genetic and chemical protection

* Quantitative resistance

* Impact of climate change on downy mildew.
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