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Investigation of QTLs and resistance gene analogs, associated with Fusarium resistance in a GK Mini Manó/Frontana wheat DH population

Fusarium head blight is a destructive disease of wheat (Triticum aestivum L.).
This study investigates the molecular background of Fusarium resistance in the Brazilian spring wheat cultivar Frontana. We aimed to map QTLs (quantitative trait loci) on chromosomes 3A, 5A and 6B – the most often identified Frontana derived Fusarium head blight resistance QTLs – in a GK Mini Manó/Frontana doubled haploid (DH) mapping population, using SSR (simple sequence repeat) and DArT (diversity arrays technology) markers. The plant material was evaluated for Fusarium resistance in inoculated field experiments across two experimental years in six epidemic situations using either Fusarium graminearum or Fusarium culmorum. We examined the Fusarium head blight severity, the Fusarium-damaged kernels rate and the deoxynivalenol (DON) content to measure the Fusarium resistance.
Beside the QTL mapping, we tested resistance gene analog (RGA) primers - which are used to identify resistance gene analog polymorphism (RGAP) markers – on the two parents, on seven susceptible and on seven resistant lines of the mapping population.
Five QTLs were identified on the investigated three chromosomes. Two QTLs showed association with Fusarium head blight severity, Fusarium-damaged kernels rate, and DON content on chromosomes 5A and 6B. On the same chromosomes we identified two QTLs which were associated only with DON content, while they showed weak or not significant association with Fusarium head blight severity and Fusarium-damaged kernels rate. During our investigation we proved the presence of a previously described Frontana derived QTL on chromosome 3A, however this QTL showed consistent association only with DON content. We expect further help from RGA primers to understand better the molecular background of the Fusarium resistance in Frontana.
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