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   •  Dr. Marcia McMullen trained cereal producers 
about use of the forecasting system at wheat work-
shops before the crop season 2006. 
   •  In 2006, the disease forecasting web page was 
visited several thousands times. The forecasts also 
were accessed a couple hundred
times through the toll free 1-800 phone service treat-
ments.
    •  Spore traps located at Fargo, Carrington, Lang-
don, Minot in North Dakota, Eldred, and Sabin in Min-
nesota indicated very low number of Gibberella zeae 
spores throughout the growing season and especially 
when the crop was at flowering, a susceptible stage
for infection. The hot and dry weather conditions dur-
ing the season had an adverse effect on the patho-
gen survival and spore production.
    •  Field plots with spore traps at Fargo, Eldred, and 
Sabin were monitored for FHB incidence and severity 
at late milk to dough stage. A few heads (7 to 15 out 
of 600) with some scab symptoms were observed in 
each monitored field.
    •  In a scab epidemiology experiment conducted at 
Fargo, NDSU in 2006, scab incidence was not differ-
ent in plots with added inoculum levels as compared 
to the plots without added inoculum. Prevailing hot 
and dry weather conditions during the 2006 season, 
especially when the crop was flowering may have 
inhibited infection, despite the differences in inoculum 
potential among treatments.

Application/Use

  Profit margins in wheat production are not high, and 
often the use of fungicides for managing leaf and 
head diseases is thought to be a break-even proposi-
tion. Currently, some fungicides are available in the 
wheat market that provide promising leaf and head 
disease control and flexibility for wheat producers, 
but growers still reluctant to increase their inputs cost 
during the season without some assurance of a good 
return. The NDSU Small Grain Disease Forecasting 
System provides scientifically sound support for that 
disease management decision. An ecdotal informa-
tion from producers, the crop production industry, 
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Research Question

  Can a regional Small Grain Wheat Disease Fore-
casting System help growers increase productivity, 
crop quality, and profit margin?
 
Results

  The North Dakota Small Grain Disease Forecasting 
System was originally developed at NDSU for two 
leaf diseases, tan spot and Stagonospora leaf blotch.  
It was deployed for forecasts in North Dakota and 
in northwestern Minnesota in 1999.  Subsequently, 
the system added leaf rust and Fusarium head blight 
to the forecasting models. The system predicts leaf 
disease and FHB infection periods based on weather 
information from the North Dakota Agricultural Net-
work (NDAWN); the initial FHB forecasting system 
also had information about pathogen spore counts 
at multiple locations in ND and MN. The forecast in-
formation is delivered through a toll free number and 
internet website.  In 2004, the system was upgraded 
with an improved FHB forecast computer model and 
the Fusarium spore count component was omitted 
from the disease forecast.  Although the spore count 
component was omitted from the system, correla-
tion between spore counts and disease incidence 
was still studied at on NDSU Plant Pathology experi-
mental area in Fargo in 2004 and 2005.  The results 
of these two years experiments indicate that FHB 
incidence was significantly different under different in-
oculum level treatments, with higher inoculum levels 
generally resulting in higher FHB incidence.  Results 
in 2006 indicated:
   • The system accurately predicted the potential for 
leaf and head disease epidemics.
   •  Wheat leaf diseases were forecasted for 63 loca-
tions; 9 in Minnesota and 54 in North Dakota.
   •  Yield responses to fungicides in replicated trials 
at Carrington, Fargo, Langdon, and Minot corre-
sponded well with disease risks indicated by the foliar 
disease forecasting models. Also, the system fore-
casted low scab risk at many locations when the crop 
was at a critical infection period. Most of these loca-
tions had no scab or very low incidence and severity.
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extension agents, and crop consultants indicates that 
individuals sprayed close to a million of wheat acres 
by watching the forecasts.  Besides the traditional 
interest from spring wheat and durum producers, win-
ter wheat and barley industries and some chemical 
companies also are interested in the system.  

Materials and Methods

   The forecasts for FHB, leaf rust, Satgonospora 
blotch and tan spot, were based on computer mod-
els. Every 24 hours, models predicted the suitability 
for infection; thus, these daily updates provided 
timely information about fungicide need. Two forecast 
delivery systems, a recorded telephone message and 
an internet web site, were used in 2006. Information 
delivered via the internet included: 
  1) daily infection period predictions for leaf rust, tan 
spot, Stagonospora blotch, and FHB maps; 
  2) average temperature, relative humidity, total rain, 
and estimated hours of wetness; and 
   3) background information on interpreting the infor-
mation presented. The telephone recording at 888-
248-7382 contained leaf disease forecasts by locality. 
Two Burkard cyclone samplers to monitor airborne 
FHB spores were deployed in NDSU wheat plots in 
Fargo in June, plots with different F. graminearum 
(FHB pathogen) inoculum levels. Also, five spore 
collectors, one at each location, were deployed at 
Carrington, Langdon, and Minot in North Dakota and 
Eldred and Sabin in Minnesota. The air samples were 
collected daily from Fargo location and thrice a week 
from other locations and assayed for spore counts. 
Spore counts information was provided on the web-
site under Important News section. FHB disease inci-
dence and severity data was collected from the field 
plots located at Fargo, Eldred and Sabin to see if any 
correlation existed between spores amounts and the 
disease development.

Economic Benefit to a Typical  
500 Acre Wheat Enterprise

   Net return depends on the performance accuracy 
of the system, disease severity, and crop response 
to fungicide. At present the disease models for leaf 
and head disease forecast at NDSU are about 80% 
accurate in predictions.  Not all wheat cultivars re-
spond equally to fungicide application; ; however, on 
an average, fungicide studies across ND have seen 
about a 20% yield response on popular, commercially 
grown cultivars. With 80% accuracy, a 10 bushes 

yield increase at $4.72 per bushel market price, and 
a $12.50 fungicide application cost/acre, a net gain 
of $13,800 would occur, on average.  Moreover, if the 
system predicts no fungicide application required, the 
farmer would save $6250.00 on 500 acres by avoid-
ing unnecessary input.

Related Research

   This project was integrated with the North Dakota 
forecasting system to cover both sides of the Red 
River valley as well as other areas in North Dakota. 
Local funds were being sought primarily for annual 
operations.

Recommended Future Research

    Dr. Shaukat Ali would maintain the system during 
the 2007 crop season.


