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Aim: to collect critically needed data on NUUE of different barley varieties on conventionally and organically managed soils. 

Experiments: 1) 40 varieties will be compared in 2 organic and 2 conventional field sites over two years, to determine N uptake and utilization efficiency of old and modern barley varieties under conventional and organic growing conditions and measure plant characteristics that explain the observed differences in NUUE i.e. growth-habit, root distribution, susceptibility to root diseases and ammonium/nitrate uptake; 2) AFLP-mapped populations will be used to identify QTLs associated with traits linked to NUUE, such as root architecture, preference for ammonium uptake, and attraction of beneficial microorganisms; 3) experiments with root observation boxes with organically and conventionally managed soils, to determine detailed characteristics of a subset of varieties that cover the range of observed variation in NUUE and plant characteristics in the field, such as, root-architecture, root hair growth, stimulation of beneficial soil microorganisms including mycorrhiza and suppression of root diseases.

Analytical aspects: 1) Analysis of genotype-environment interactions using mixed models; 2) microbial community analyses using DGGE; 3) marker association analysis; 4) malting and brewing quality.

