Breeding wheat and barley for resistance to Fusarium head blight (FHB) infection and mycotoxin accumulation in grain
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Overall aims

1/ Analysis of Fusarium pathogen spectra and factors that influenced disease severity and accumulation of Fusarium mycotoxins in the territory of Czech Republic; 2/ pathogenicity studies and implications for resistance tests; 3/ Detection of genotypic differences in resistance level and exploitation of  resistance sources in wheat and barley breeding; 4/Analysis of factors that influenced severity of FHB infection and accumulation of DON (/ other prevailing mycotoxins); 5/Conclusions for differential use of  varieties in agricultural practice. 
Experiments

Mycological survey, molecular characterization of obtained Fusarium isolates (using AFLPs) and mycotoxin content determination in 250 samples of wheat (barley) collected from different regions of Czech Republic. Content of DON will be determined by ELISA and mycotoxin spectra with the use of GC and HPLC. Comparison of isolates from Czech Republic with isolates that come from different European countries. Pathogenicity studies with appr.10 isolates of different Fusarium species -  selection of suitable isolates for resistance tests. Examination of appr. 50 materials (potential sources of resistance obtained from different European countries and advanced lines) at 4 locations in Czech Republic and in  international trials (reduced number of items). Evaluation of response to FHB infection in appr. 70 winter wheat and spring barley varieties from the official trials. The use of survey in Czech Republic and special experiments at 3 locations to determine the effects of conventional and conservation tillage practices, preceding crops, locality and other factors on FHB infection, DON content and grain quality. 

Analytical aspects

Analysis of FHB pathogens in the territory of Czech Republic; genetic diversity studies of pathogens using AFLP technique; evaluation of fungus isolates for their chemotype; application of obtained results in resistance tests; determination of important characters related to disease severity and accumulation of DON (also with the use quantitative PCR assays) ; detection of genotypic differences in response to FHB infection and analysis of other decisive factors; implications for differential use of varieties in agricultural systems.

