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Aim: To quantify the contribution of soil disturbance and plant genotype to the biological and biophysical interactions that promote sustainable agroecosystems.

Experiments: A controlled field experiment was established where levels of physical disturbance were manipulated to influence microbial community dynamics and soil biophysical properties.  Soil disturbance treatments are (1) Ploughing (conventional); (2) Zero Tillage (direct drilling); (3) Minimum Tillage (disking to incorporate stubble and drilling); (4) Heavy Disturbance (deep ploughing and disking) and (5) Heavy Compaction (wheeling of entire plot with high axle load tractor). At a sub-plot level the treatments are barley cultivars planted as monocrops and mixtures (4 cultivars, 15 different mixtures including controls), and fertiliser level (2 treatments, recommended and ½ recommended nitrogen level).  The 4 barley cultivars were selected from 12 winter cultivars to obtain a range of rooting characteristics, nutrient demand and lodging resistance (using existing framework for the barley QTL screening programme at SCRI).

Analytical aspects: 1) Physical characterisation of the soil for limitations to plant growth; 2) Changes to soil microbial community structure caused by soil disturbance; 3) Mycorrhiza association under different disturbance, barley mixtures and cultivars, 4) Complementary laboratory analysis, 5) Mathematical modelling of rooting, 6) Characterising the Rhynchosporium secalis population structure, 7) Weed population dynamics, 8) Plant architecture, physiology and interactions.

