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Aim: Ergot infection (Claviceps purpurea [Fr.] Tul.) results in dark wintering organs (sclerotia) that contain alcaloids harmful for humans and animals. The maximum content of ergot in cereal grain yields must not exceed 0.05% (for humans) and 0.1% (for animals) as regulated by the German law. The objective of this study is to (1) analyse the genetic variation for ergot resistance independenly from pollen shedding in self-incompatible (population varieties, genetic ressources, full-sib families) and self-fertile (inbred lines, testcrosses) rye breeding materials and (2) to estimate population parameters relevant for resistance selection. 

Experiments: All materials are tested at two locations in each of two years on organic farms in Germany in microplots. In order to reduce plot-by-plot interference all entries are bordered by wheat or triticale at either side in a chess-cross design. Genotypes are inoculated by spraying a spore suspension during flowering. To compensate for different flowering dates, all materials are sprayed thrice. Plots are harvested at early milk ripening and ergot sclerotia are picked out by hand. Resistance trait is percentage of ergot sclerotia in grain by weight. 

Analytical aspects: 1) Optimal design of experiments to exclude the influence of pollen on ergot severity, 2) estimation of genotypic, genotype-environment interaction, and error variances, and heritability under organic farming; 3) genetic variation between and within populations, 4) covariation among lines and their testcrosses; 5) identification of resistance sources for further breeding, 6) establishing the relationship between ergot severity and alcaloid content.

