GERMANY

Testing different types of rye varieties for their resistance to ergot (Claviceps purpurea)
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Fiancing body and period: Institutes and breeders, from 2004 onward

Problem: Ergot (Claviceps purpurea) remains still a problem in winter rye growing. An infection during flowering results in large, black sclerotia that are harmful to humans and animals. The maximum content of ergot in cereal grain must not exceed 0.05% (for humans) and 0.1% (for animals) as regulated by the German law. Ergot infection is favoured by rainy weather during flowering, thin rye stands, late tillers, and occurrence of weedy grasses, both within the fields and at the waysides. These factors occur in organic farming in higher incidence. Cleaning grain lots from ergot is expensive and affords machines that are normally not available in small mills and for home-grown rye. 

Ergot severity of rye varieties depends on their physiological resistance but also on their amount of pollen shedding, because pollen and ergot conidia compete to some extent for the unfertilized pistil. In German rye growing three variety types are used at present: population, synthetic, and hybrid varieties. Caused by the hybridizing mechanism (CMS, cytoplasmic-male sterility) the latter two types of varieties have a lower pollen shedding. To compensate this effect, breeders sell their hybrid seed as a mixture including 10% of plants of a population variety. Plot sizes and designs as normally used in variety testing are not representative for ergot testing, because the wind-shed pollen flows across large distances producing a high plot-by-plot interference. For instance, a hybrid variety with low pollen shedding neighboured by two population varieties with high pollen shedding will show a lower ergot severity than the same hybrid variety between two other hybrids with less pollen. Therefore, a special design has been developed (see below).

Experiments: All registered and newly tested varieties (N=60) are grouped according to their variety type into four categories (1) populations, (2) synthetics, (3) hybrids, and (4) hybrids + 10% population plants. They are grown in a split-plot design with three replicates on four locations per year. The sub plots are randomized according to a complete block design, the main plots are bordered by triticale. Additionally, each 5m2-plot is surrounded by four plots of triticale in a chess-cross design to minimize the neighbouring effects of pollen. All plots are sprayed at flowering time with a conidia suspension of 2 x 106 spores ml-1 at three dates to compensate for the different flowering dates of the varieties. With this special design, the majority of pollination should occur within the plot and the resulting ergot incidence should reflect the situation on the farmers’ field as close as possible.

Traits and analyses: 1) Percentage of sclerotia calculated relative to the total weight of the sample (500 g), 2) number of sclerotia-bearing heads; Analysis of genetic variance, genotype-environment interactions, heritability.

