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Defining stability of host-pathogen dynamics of fungal leaf blights in heterogeneous barley and other graminaceous canopy structures.

Contact: Adrian C Newton, Scottish Crop Research Institute. 

Participants: A.C. Newton, D.C. Guy, G. Squire from the Scottish Crop Research Institute. Fiancing body and period: Scottish Executive Environment and Rural Affairs Department, April 2003- March 2006 

Aim: (abstract) The resistance of new varieties of barley to fungal leaf blights is frequently overcome once they are grown over a significant area. The main objective of this work is to characterize the host-pathogen interactions in barley which leads to stability, i.e. avoiding directional selection for virulent, aggressive populations of  the fungal pathogens causing these diseases. Understanding the principles of pathogenesis in natural, stable ecosystems and their dynamics in response to biotic and abiotic stress should lead to more efficient exploitation of resources and reduced requirement for non-recurrent inputs such as pesticides, i.e. sustainability. Pathogen epidemics are stabilised through genetic interactions and canopy structure. However, the relative importance and interaction between the spatial, temporal and biochemical (recognition) interactions in both crop and semi-natural communities are not well understood. Furthermore, the implications for resource exploitation (productivity), competition and stability are complex and need to be studied as a system. 

We will use the barley - Rhynchosporium secalis host-pathosystem to study complex genetic and morphological interactions on spatial and temporal scales. Other fungal leaf blights are increasing in importance on barley, and many survive or actively parasitise graminaceous hosts common in field margins, set-aside and beetle banks. In these latter, semi-natural host communities, the balance of host and pathogen genotypes that are selected over generations will be measured, thereby gaining an understanding of the complex dynamics leading to stability. Furthermore, the flow of genotypes between crop and semi-natural vegetation will be characterised. 

A theoretical (model) framework will be developed to drive and interpret experimental data, and to derive principles of optimum system dynamics demonstrably based on the manipulation of heterogeneity. Interactions with other organisms in the environment, hosts, non-hosts (e.g. weeds), saprophytes, pests and pathogens, will be fully documented and taken into account. The influence of cultural characters upon these dynamic balances, particularly those that can be manipulated, will be studied. 

Experiments: 1) Characterising the Rhynchosporium secalis population structure of a 100 x 100m area twice yearly for three years using AFLP profiling. 2) Defining the effects of canopy architecture on epidemic progress using dwarfing genes. 3) Calibrating convergence in mixtures, varying yield sensitivity components, density and nutrition. 4) Determining effects of mixtures on malting quality. 5) Population biology of leaf blights on non-crop (not yet commenced).

Analytical aspects: 1) diversity analyses, 2) population structure, 3) convergence of traits, 4) analysis of variance and stepwise regression analyses.

