Relationship between severity, fungal biomass and mycotoxin production in Fusarium head blight.
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Fusarium head blight is of major concern because of the ability of some Fusarium species to produce mycotoxins that are harmful to human and animal consumers. The predominant mycotoxins encountered on European cereals belong to the type B trichothecenes family: deoxynivalenol (DON), nivalenol (NIV) and their acetylated derivatives. Relationship between aggressiveness, fungal colonization and toxin production is not clearly established. One explanation could result from the great variability of Fusarium strains in their ability to cause disease and to produce mycotoxins. In a greenhouse test, 10 isolates of F. graminearum and F. culmorum, differing in their chemotype and potential for toxin production, were compared on three susceptible wheat cultivars for their level of aggressiveness, the fungal biomass in infected ears (as estimated by quantitative PCR), and for mycotoxin accumulation. The potential for toxin production of each strain was previously determined on autoclaved wheat grains. Large variation was found among strains, in terms of their aggressiveness, their colonization capacity and their ability to produce trichothecenes. Mean DON contents ranged from 0 to 148 µg/g in infected grains whereas mean NIV contents ranged from 0 to 63 µg/g. Variation appeared to be strain specific rather than species specific. Significant positive correlations were found between the amount of trichothecenes produced by each strain and the observed disease severity (0.61<r<0.78) and between the amount of trichothecenes and the levels of fungal colonization (r= 0.44). As well, thousand grains weight was strongly but negatively correlated with toxin production (r= -0.83). Interestingly, negative correlations were found between toxigenic potential and head blight ratings (-0.27<r<-0.52) and between toxigenic potential and in vivo DON production (r= -0.56). However, when considering mycotoxin production relative to fungal biomass, toxigenic potential became consistent with toxin production. These data suggest, that (i) the toxigenic potential of a strain is negatively correlated with its observed colonisation capacity and (ii) that toxin accumulation in the spike is better explained by the colonisation capacity of the strain than by its intrinsic potential for toxin production. 

