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Aim 1: The project aims to help extract more detailed and reliable results and conclusions from collected data, which is of practical significance not only in breeding and disease control, but also in theoretical fields like genetics and evolution.

We intend to develop and provide software tools and recommendations specifically for the design of studies (e.g. optimal sample size) and the analysis of virulence and resistance data (race designation, graphical and numerical descriptive measures, inference statistical methods). In close interdisciplinary cooperation we plan (a) to investigate properties of pathogenicity related indices and their proper use, (b) to develop mathematical algorithms and programs for data analysis, (c) to provide conversion tools between all major race naming systems, (d) to maintain a web-site for virulence/resistance data analysis (with downloadable software, interesting web-links, and a database of differential sets). Finally, through exploiting own data and other sources we will test all tools and methods on real data sets.

Aim 2: Genetic background of hosts' responses and pathogens' performances, based on raw data and the gene-for-gene concept.
Our method can handle huge tables of data of responses of varieties and lines to pathogens and suggest the possible genetic background for each one of them. Pin-pointed important lines and isolates can then be picked out for real genetic analysis. This development is far beyond the assignment of pathotypes and "varitypes" (types of varieties or lines). This method will assign genes to pathotypes and "varitypes" and will thus facilitate more accurate descriptions of populations of both hosts and pathogens. One can then describe the populations in terms of resistance genes and avirulence genes (genotypes) rather than pathotypes which may not be genetically clear.

Experiments: 1) about 200 entries of wild barley (Hordeum spontaneum), will be tested with about 40 cultures of mildew (Blumeria graminis,) using the detached leaf method; 2) The host samples will be from 5 locations, in which the local host population will be sampled, 3) The 40 cultures to be tested are representative cultures from samples of mildew populations, from these 5 locations; 4) At a later stage, the same hosts and parasites will be quantitatively tested, namely the extent of pathogen development on the hosts will be quantitatively determined with the time.

Analytical aspects: 1) Design of new and improvement of existing tools for the analysis of virulence and resis​tance data of plant pathogens and their hosts; 2) Qualitative analysis of host-types will be conducted and the populations of the hosts will be described in the same method by which the pathogens' populations in other studies were analysed; 3) Quantitative analysis will follow, in which rather than reactions, quantities of colonies will be counted; 4) The data from (2) and (3) will be analyzed, to produce parameters of host populations' compositions (a unique asset, not used and not presented before).
