Characteristics of spring barley varieties for organic farming
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Abstract

Modern spring barley varieties have been developed with the aim of combining high productivity and standardised product quality under high-input conditions. The organic growing system is a system where pesticides and inorganic fertilizers are generally not allowed. Hence, biotic and abiotic stresses have to be overcome by growing appropriate varieties and by practicing good farm management. An important question is whether modern spring barley varieties possess the right combinations of characteristics to ensure a stable and acceptable yield of good quality when grown under different organic growing conditions. We know that varieties often perform and yield differently in different environments due to genotype-environment interactions, so it may be important to evaluate characteristics of varieties in organic as well as in conventional farming systems. However, it remains unclear to date whether the differences between conventional and the organic growing systems are large enough to justify breeding and testing of varieties in both environments. Despite quite intensive testing of varieties, predictions of future performance of varieties, when grown on specific locations, are known to be nearly impossible; this especially within organic growing systems, where no pesticides and fertilizers can help stabilize yield. Therefore, using mixtures of appropriate varieties might be a way to obtain more stable and acceptable yields. Variety mixtures have so far been studied especially in relation to effect of single diseases and under conventional farming conditions. The potential added value of variety mixtures adapted to local growing conditions (‘farm varieties’) has been studied very little. These aspects of cereal production are considered in a Danish project on organic spring barley (BAR-OF) as well in a European Network on varietal characteristics and crop diversity (COST 860).

Results from field trials with about 120 varieties and variety mixtures grown in different growing systems at three locations in two years will be presented with focus on plant height (full data available on internet). Plant height is one of the important characteristics of spring barley for organic farming being much related to competitiveness against weeds. Grain yield was found to correlate differently to plant height under mainly organic compared to mainly conventional growing conditions. Further, in some variety mixtures natural selection under organic growing conditions implied an increase in the average plant height whereas in others a decrease. In conclusion, complex patterns of genotype-environment and genotype-genotype interactions were found.
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