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Project 1:  Greenhouse Studies of DON in Wheat as Influenced by Environment and F.g. Isolate. 
 
1. What major problem or issue is being resolved relevant to Fusarium head blight (scab) 

and how are you resolving it? 
 

Durum and spring wheat have differing durations of vulnerability to Fusarium head blight 
infection, because of head type and duration of flowering.  In addition, an understanding of 
how late infections impact DON accumulation provide information needed on determining 
fungicide timing and how the FHB and DON forecasting models will function.  Controlled 
studies in the greenhouse allow exposure of durum and spring wheat varieties to differing 
durations of moisture and differing timings of inoculation to determine the range of disease 
and DON possible under different environmental conditions.  Two spring wheat and two 
durum varieties of differing levels of FHB susceptibility are exposed to multiple durations of 
moisture, multiple growth stage inoculations, and two isolates with differing trichothecene 
genotype, under greenhouse conditions.  Information on FHB severity and DON 
accumulation with these multiple parameters provides additional information on the 
environmental parameters which affect disease management and disease forecasting. 
 

2. List the most important accomplishment and its impact (i.e. how is it being used) to 
minimize the threat of Fusarium head blight or to reduce mycotoxins.  Complete both 
sections (repeat sections for each major accomplishment): 

 
Accomplishment:  Determined that long mist periods of 10 days resulted in the highest 
DON levels and overwhelmed even the best resistance available (from Sumai3).  
Inoculations at early dough stage of development resulted in very little disease or DON.  
Inoculations with 3ADON isolate did not result in higher DON recovery than inoculations 
with the 15 ADON isolate, in the resistant spring wheat line Glenn, but did so in the 
susceptible cultivar Trooper.    
 
Impact:  Results indicate that late infections, once dough development starts, are minor 
contributions to DON accumulation in wheat.  Very long durations of moisture can 
overwhelm resistance sources and if occurs in nature, disease and DON forecasting systems 
must take this into account.  Results with the two isolates indicate that resistance derived 
from Sumai3 does not result in greater development of DON when inoculated with a 
3ADON isolate and this resistance source is appropriate for reducing disease, no matter the 
isolate type.   
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Project 2:  Uniform Evaluation of Fungicides for FHB Control in Multiple ND Grain Classes. 
 
1. What major problem or issue is being resolved relevant to Fusarium head blight (scab) 

and how are you resolving it?   
 

Fungicides are one of the key management strategies for reducing FHB and DON.  Recent 
registrations have helped provide more efficacy products for producers, but the top products 
are all triazoles.  There is always a potential that resistance could develop to this chemistry 
with wide spread use, plus some combinations of products may work more effectively than a 
single component.  In addition, some new chemistries have recently been developed by major 
crop protection companies, chemistries that need to be tested against FHB.  ND has the 
largest acreages in the nation of three major spring grain crops, hard red spring wheat, barley, 
and durum wheat, and has a history of scab infection.  It is necessary to test new products or 
combinations on these crops and multiple locations representing different environments, in 
order to gain efficacy data to provide to producers and to assist in fungicide registrations.   
Multiple locations (Fargo, Carrington and Prosper) have been established which represent 
unique environments across the state.  At each location, two grain classes are planted for 
testing and participation in the Uniform testing protocol.  At each site, field history, variety, 
and inoculum source may vary, as will environmental parameters, such as rainfall and 
temperature.  Having a standard protocol to compare across multiple sites and varieties gives 
assurance that good disease data will be collected and successful evaluations will be 
achieved. 

 
2. List the most important accomplishment and its impact (i.e. how is it being used) to 

minimize the threat of Fusarium head blight or to reduce mycotoxins.  Complete both 
sections (repeat sections for each major accomplishment): 

 
Accomplishment:  In 2009, the uniform trials across ND and across the US provided 
information on the effects of strobilurin fungicides applied prior to flowering on FHB and 
DON accumulation.  This information further validated pathologist’s recommendations that 
strobilurins should not be used for FHB control and should not be applied at heading, 
because of increased DON risk.  The results also validated that Caramba and Prosaro were  
efficacious products, but too early of applications (Feekes 10.3 in barley, and Feekes 10.5 in 
wheat) were not as efficacious as when applied at full head emergence in barley or flowering 
in wheat. 
 
Impact:  Results reinforced our recommendations that strobilurin containing products 
should not be used to control FHB nor applied as late as the heading stage, because of 
increased DON risk.  The results also indicated that applying fungicides to wheat or barley 
 too early is not as effective as applying at the designated growth stages of flowering in wheat   
or full head emergence in barley.  These results will be relayed to producers through 
newsletters and grower meetings.  A better “too early” than “too late” application policy 
needs to be more accurately defined for the producer. 
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Project 3:  Integrated Management Studies for the Reduction of FHB and DON in Multiple 
Grain Classes, ND. 
 
1. What major problem or issue is being resolved relevant to Fusarium head blight (scab) 

and how are you resolving it? 
It is difficult to manage Fusarium head blight and reduce DON with only one management 
strategy.  In the presence of very favorable environment for Fusarium infection, usually use 
of one strategy fails.  Resistance available is generally moderate resistance, and certainly is 
not immunity.  The best fungicides can reduce FHB by an average of 60-70% and DON by 
50-60%, but remaining disease and DON levels may still be high.  Multiple strategies, such 
as use of resistance and fungicides, or resistance, plus fungicides plus good rotation strategy, 
have been shown to increase the grain yield, quality, and reduce the disease parameters, over 
that of a single strategy.  The key is to demonstrate this advantage to producers, with 
economics of these strategies also in mind.   

 
We are participating in an integrated management coordinated project across multiple states, 
using ND grain classes and varieties and our rotation crops.  We established multiple strategy 
sites at several locations for spring wheat, durum wheat, and barley.  At each location, 
multiple varieties of varying levels of FHB resistance were established and then either treated 
or not treated with fungicide (Prosaro at flowering for wheat, early head emergence for 
barley), plus two locations also had a rotational effect (soybean vs. wheat at Fargo; canola vs. 
wheat at Langdon).  Information from these studies has been presented at winter meetings, 
posted on the Internet, and presented at professional meetings. 

 
2. List the most important accomplishment and its impact (i.e. how is it being used) to 

minimize the threat of Fusarium head blight or to reduce mycotoxins.  Complete both 
sections (repeat sections for each major accomplishment): 

 
Accomplishment:  The disease reduction and yield response to growth of more resistant 
varieties was demonstrated, along with variety response to fungicide treatment.  This 
information and its delivery to producers illustrates the value of growing a more resistant 
variety along with fungicide use, and demonstrates the economics of these practices across 
multiple environments.   The rotational studies demonstrate the value of putting a broadleaf 
crop in the rotation to reduce this disease.  This information aids grower decisions during the 
growing season. 
 
Impact:  Growers are responding to integrated management information by choosing more 
FHB tolerant varieties in ND (ND Ag. Statistics Service yearly report indicates that top 5 of 
6 varieties of spring wheat grown in ND in 2009 had moderate to moderately resistant 
reaction to FHB), increasing use of the disease forecasting system to make a fungicide 
decision, and using efficacious fungicides when needed.  The rotation benefits are 
understood, but growers will make rotation decisions based on many factors, such as 
previous herbicide use, fertility credits, and economics. 
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