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HEAD BLIGHTERS AND BLASTERS OF WHEAT: ARE WE READY?
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ABSTRACT

Wheat discase-causing agents can colonize different plant organs including the heads. These are of
great importance because of the direct impact on the economic product of wheat — the kernels. In Brazil,
there is a great concern about the increasing threat that two fungal diseases, known as wheat blast and
head blight, now pose to wheat production. Wheat blast is incited by Magnaporthe grisea (anamorph
= Pyricularia grisea). This disease was first described in wheat, in 1985, in northern Parana, Brazil.
Since then it has been reported in all wheat growing areas of the country. Up to this far, wheat blast
occurrence is restricted to lower latitude wheat growing areas as those in Brazil, Paraguay and Bolivia.
The disease may cause severc damage under conditions of high temperature (28°C) and high humid-
ity (>93%). Fusarium head blight caused by Gibberella zeae is currently one of the most important
diseases of wheat worldwide. Epidemics have been observed with a higher frequency in recent years
in several regions, with damage on both yield and grain quality. In Brazil, the pathosystem has been
studied for more than three decades, and recent reports indicate that a previous discase, previously
sporadically outbreaking, achieved the status of major disease in wheat growing regions of southern
Brazil causing significant economic impacts. Fusarium head blight is described as a disease of warm
and humid climate, so that the raintall and temperature are the main factors that influence the occurrence
and severity of epidemics of this disease. Both fungi have other hosts besides wheat and can survive
on crop residues. Depending on the region and time of the year, low temperatures or long dry periods
may prevent growth and development of these fungi. Mechanistic simulations models have been de-
veloped for both diseases. The disease models take into account host development including details of
the heading process (i.e., proportion of heads emerged, anther extrusion, grain fillin g and physiological
maturity). Inoculum is considered not limiting. Hourly observed and 5-day forecast data for precipita-
tion, relative humidity and temperature are used in mathematical equations to estimate infection risks.
The models are implemented in a web platform which is intended tc provide risk information to assist
decision-making on crop management. An important wheat producing area in Brazil characterized by
warm temperatures and moderately dry, is comprised by the North of Parand, Sdo Paulo and South of
Mato Grosso do Sul states. This area, despite the likely occurrence of water stress during pre-flowering
in some years, is considered a favorable environment for wheat production in terms of yield potential
and quality. During the growing scason of 2009, an abnormally high trequency of rainy days in July
and August was observed. In the state of Sdo Paulo, for example, July rainfall had record precipitation,
four times the normal, since meteorological observations started in 1943. The resulting humid and
warm climate observed in July coincided with the heading stage of wheat. Consequently, there werc
outbreaks of both Fusarium head blight and wheat blast. Crop vield declined 23% [rom pre-season
estimates. The harvested product has been rejected by the milling industry due to low quality for bread
and pasta making. Farmers suffered heavily from this climatic condition that resulted in crop failure
due to head blighters of wheat. Continued global warming is likely to exacerbate Fusarium head blight
problem. Moreover, it may contribute to the expansion of the geographical limits of new discases like
wheat blast. This hypothesis is supported by empirical evidence of the occurrence of wheat blast in
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more southern regions of Brazil, which may relate to the warmer winters that have occurred in recent
years. Therefore, efforts need to be made for better understanding of damaging head diseases of wheat
in order to reduce impact on grain yield and quality, especially the mycotoxin issue related 1o Fusarium
head blight. Genomic-based approaches promise to make a large and immediate impact through the
identification of genes for disease resistance. However, the goal of lasting head blight disease control
will depend on having an equally comprehensive understanding of the disease process from an epide-
miological perspective.
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