Structure and dynamics of pathogenicity and fungicide resistance in populations of Pseudoperonospora cubensis
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Cucurbit downy mildew (Pseudoperonospora cubensis) it is widely distributed throughout the world and can inflict major production losses in both open-field and protected culture (Lebeda and Widrlechner, 2003). P. cubensis is characterized by large variation in pathogenicity, which has been characterized on the level of pathotypes in India, Izrael, Japan, USA and in the Czech Republic (Lebeda et al., 2006). However, detailed population studies are lacking. 

Recently, the first detailed studies focused on the variation and dynamics of pathogenicity and fungicide resistance of P. cubensis at the population level were conducted in the Czech Republic. During the growing seasons of 2001-2004 an extensive monitoring of P. cubensis distribution was carried out. P. cubensis isolates were acquired from samples of infected leaves of cucumber (Cucumis sativus), one isolate was obtained from muskmelon (Cucumis melo). Altogether, 198 isolates (2001: 42 isolates, 2002: 54, 2003: 56, 2004: 40) were screened for pathogenic variation - pathotypes (Lebeda and Widrlechner, 2003). In general, these results show that pathogen populations varies greatly in pathogenicity, including dynamic shifts in time and space. More than 40 different pathotypes have been determined. A large proportion (50%) of isolates could be considered as belonging to highly pathogenic pathotypes with 9-12 “pathogenicity factors” (PF), and nearly all the rest (48%) could be considered as belonging to medium pathogenicity pathotypes with 5-8 “pathogenicity factors” (i.e. the ability to overcome the resistance of individual differential genotypes, maximum = 12 PF). A part of the isolates screened for pathogenicity variation was also used for fungicide resistance screening. 
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