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EXECUTIVE SUMMARY

Fusarium Head Blight (FHB) isare-emerging disease
of increasing concernto wheat and other small grains
with devastating impacts worldwide (Goswami &
Kidtler, 2004). InBrazil, FHB epidemicshave become
morefrequent and often resultingin significant yield
losses (Panisson et d., 2003). FHB congtitutesadis-
easecomplex inwhich severd funga speciesmay cause
largdly indistinguishable symptoms, although the pre-
dominant causal agent worldwide is the fungus
Gibberella zeae (Fusarium graminearum sensu
stricto, anamorph) (Goswami & Kistler, 2004). Pre-
viousreportsin Brazil showed that G. zeae wasthe
principal causal agent of FHB inwheat (Angelotti et
al., 2006).

FHB isbest known as adisease of flowering stage but
evidences suggest that wheat may be susceptible at
later stagesof kernel devel opment. Intemperatecli-
mates, it hasbeen reported that monoculture, reduced
tillage, and maize-wheat rotations have greatly in-
creasedinoculumlevelsinsoil (McMullenetd., 1997).
Insouthern Brazil, inoculumisavailabletheyear round
because of the abundant crop residues from other
hosts, widespread no-till and the absence of freezing
temperaturesor dry seasonsimpairing fungal devel-
opment (Fernandes, 1997).

Even though progresses have been made over time,
disease control istill challenging. Mot of cultivarsin
usedo not possessdesirablelevel s of resistance that
could lead to agood genetic control. Breeding for
wheat scab resistance is a difficult task but some
progress has been achieved in the recent years
(Mesterhazy et al. 2005). Although arange of fungi-
cideshave beenidentified with good activity against

FHB pathogens, their efficacy isinfluenced by dose
rate, gpplication timing and spray qudity for adequate
spike coverage (Cromey et al., 2001). The strong
dependence on environmentd conditionsandtherea-
tivenarrow window of vulnerability toinfectionby the
fungusmakes FHB asuitable systemfor modeling and
forecasting, which could |ead to arational and more
effectivediseasecontrol.

Inthelast few decades, modeling of plant diseases,
especially computer modeling, has expanded very
quickly and played animportant roleinintegrated dis-
ease management. Therecent advancesin computer
hardware and information technol ogieshave assisted
inthisdevel opment, bringing operationa advantages
to speed up devel opment and gppli cation of computer
model srepresenting complex processes. Modul arity
and generic aretermsthat describethenew and widdly
accepted methodol ogy to surpassthe complexitiesin
thedevel opment and re-use of models. Our group has
been applying nove software engineering techniques
towardsthe development of linked crop-disease ge-
neric S mulation modes. Thesetechniquesrevededto
be appropriate and robust to guide in the devel op-
ment of plant disease simulation models. In addition,
combining asuite of technologies proved to be pos-
sibleto useexisting knowledgelegacy.

Critical epidemiologica knowledgeof aplant disease
isof fundamental importancefor developing disease
models. Epidemiological aspectsof FHB havebeen
studied in southern Brazil sinceearly 1980'sin both
field and controlled environment. Climatic conditions
are most suitable for the disease in that region and
moderate to severe FHB epidemics show aperiodi-
ca occurrence. Studiesfor devel oping an FHB model
initiated by our group sincelate 1990sand theresult-
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ing model shasimproved along theyears. It hasbeen
built based on existing knowledge on disease cycle
componentsand aseriesof local studiesto empiri-
caly modd host devel opment andinoculum availabil-
ity. The FHB model has been validated against ob-
served epidemic datafrom Brazil and well explained
thevariationin FHB severity under distinct conditions
(Del Ponte et a., 2005). The model was further
coupled onto awhesat growth and devel opment Ssmu-
lation modd . Thewheat-disease modd hasbeenvali-
dated with regardsto prediction of wheat phenologi-
cal stagesand FHB severity observedin Passo Fundo
locetion, Brazil.

Inthis presentation, two applicationsof themode us-
ing an integrated systems approach for the devel op-
ment of aweb-based information technology platform
will beillustrated. First, the potential effect of climate
changing/variability inasdectedlocationinthemain
wheat regionsof theArgentinean, Brazilian and Uru-
guayan Pampas was studied using thewhesat-disease
model. Using daily weather datafrom a50-year pe-
riod and assuming non-limiting inoculum conditionsas
input into thewheat-FHB model, our results showed
that climateat Passo Fundo, Brazil, for example, was
very favorablefor FHB outbreaksafter 1990 follow-
ing aperiod of lessfavorablenessfor epidemicsinthe
1970s and 1980s, when outbreaks were very spo-
radic. Outbreakswere morefrequent in El Nifio than
inLaNifnayears, especialy for later planting datesin
acrop year. Theseresultssuggest that, considering a
fixed amount of inoculum, achanging climate (espe-
cialy wetter) was associated with ahigher frequency
of outbreaksespecialy for thelater plantingsafter the
1990s. Earlier sowing and use of early maturing vari-
etieswithashorter reproductive period would begood
strategiesfor Brazilian growersto avoid morefavor-
ableenvironment |ater in aseason.

Second, the web-based platform has al so the capa-
bility toforecast infection risksof FHB near red-time
during the season. The system integrates hourly
weather data collected in anetwork of weather sta-
tionsand 5-dayshourly forecast weather datagener-
ated by computer models. The user interactswiththe
system by selecting the nearest | ocation and the crop
heading date. Themodel then calculatesrisk of infec-
tionsand warnsthe user whenever arisk level of con-
cernisachieved, based on both actual and forecast
weather. A user-friendly mapping interfaceisunder
devel opment and weather datafrom other locations
arebeing integrated into the systemin order to gener-
ateregional risk maps, besidesthe site-specific pre-
dictionsdready available.
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