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Fusarium Head Blight (FHB) (Triticum aestivum L.), also called wheat scab, is an important disease throughout much of the world’s wheat-growing areas. Several Fusarium species can cause head blight, although Gibberella zeae Schwain (Petch.) (anamorph Fusarium graminearum Schwabe) is the predominant pathogen  in most of the regions. Contamination of wheat with the  Mycotoxin Desoxinivalenol (DON) at levels exceeding the permitted levels results in rejection of sale or severe price dockage by millers and other grain buyers in some countries that have adopted DON regulations.
FHB is best known as a disease of flowering, being that the anthers are reported as the primary infection site where spores of fungus may land and grow into kernels, glumes, or other head parts. The dependence on weather and the relative narrow window of vulnerability to infection by the fungus makes the pathosystem suitable for mathematical modeling. The aim of this work was to develop and calibrate a FHB simulation model for the conditions of the wheat-growing areas in South America taking into account host, pathogen, and environment interaction.

The Ceres-Cropsim wheat model present in DSSAT 4.0 was used here to simulate growth and development of spring wheat under historical and scenario weather data and soil properties at Passo Fundo (Brazil), La Estanzuela (Uruguay) and Pergamino (Argentina). The wheat model operates on a daily time step and includes growth, phenology, and water balance and nitrogen routines. The Fusarium Head Blight model follows the principles of system analysis. Simulation is started by the time that the first group of heads fully emerges in the field. This was passed from the Ceres-Cropsim wheat model. The coupling of both heading and flowering models results in the daily proportion of exposed anthers in the field. Inoculum is assumed to be present. Infections take place during an infective event, which is defined by means of a combination of daily records of rainfall in a two-day window. Infection rate is a function of the mean temperature. The disease index is influenced by weather variables such as: the daily mean temperature, daily solar radiation, precipitation, and consecutive rainy days. 

Interactions historically were investigated using nine planting dates for each year and from historical weather records (1956 to 2000, Passo Fundo, 1931 to 1999, La estanzuela and Pergamino). Climate change scenarios were originated from the LA27 working group. These scenarios were used to modify the daily climate record from Passo Fundo, La Estanzuela and Pergamino.

The results showed that Fusarium head blight incidence was greater in Passo Fundo than in the other locations. There was a trend that FHB was more frequent in the period of 1970 to 1999 than in the pervious period. In addition, FHB incidence was greater under the climate change scenario than the historical weather comparison. The highest incidence of FHB is probably due to the presence of more rainy days during September-November period in the climate change scenario. If confirmed, this would have a tremendous impact on wheat production and food safety for this part of the world. 

