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Background: Organic farmers often use the same cultivars as conventional farmers. These varieties have been bred under and for high input conditions. These varieties cannot perform to the full extent of their high genetic potential in organic farming systems because organic soils frequently do not deliver enough nutrients and fertilizers are limited. Better nutrient uptake efficiency would be of great value for organic farms and conventional farms producing under low input conditions. 

Nitrogen and phosphorus are usually the most limiting macro-elements in organic farming systems. A large part of the phosphorus in soils is secluded in minerals and organic compounds, or is heavily absorbed, and the supply of soil nitrogen by mineralisation is limited. Arbuscular mycorrhizal fungi (AMF) symbiosis with plant roots and rhizobacteria can positively influence plant growth and health. The AMF symbiosis is known to be strongly affected by the amounts of soluble nutrients and plant genotype. This suggests a suppression of the AMF symbiotic performance of wheat cultivars obtained in selection programmes under high input conditions. In addition, physiology and rooting of such cultivars may be adapted to high soil nutrient conditions. Furthermore, new cultivars may have a negative influence on AMF due to resistance introduced against fungal root pathogens. 

Aims: The hypothesis will be tested, that old wheat cultivars and varieties bred under organic farming conditions are better adapted for growing under low-input conditions through a more functioning of AMF symbiosis. The aim of the project is to assume nutrient acquisition potential of old, new and organically bred winter wheat varieties. Moreover we want to identify the role of AMF for nutrient uptake and growth of different varieties. 

Experiments:
1. A field trial experiment with 10 selected cultivars will be performed in the long term DOK experiment with organic and conventional land use management to observe agronomic growth and harvest parameters, nutrient uptake and the functioning of the mycorrhizal symbiosis
2. Functional tests will be performed in the glasshouse to assume P-uptake and the role of AMF
Analytical aspects: soil nutrient status, agronomic growth and harvest parameters (plant density, growth habit, plant length, yield, N- and P-contents), mycorrhizal symbiosis (infection potential of soils, number of spores and colonization of roots with AMF), compartment growth chambers
