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Fusarium Head Blight Overview 
Introduction 

Cereal crops, including wheat, barley, oats, rye, triticale, and corn can be infected by Fusarium 

species that cause seedling blights, root rots, crown rot and head blight (FHB). Several Fusarium 

species can cause head blight, but most head blight infections on the prairies are caused by 

Fusarium graminearum, although depending on year and location, other Fusarium spp. may be 

more dominant. F. graminearum is typically more damaging in terms of downgrading due to the 

presence of Fusarium-damaged kernels and contamination of grain with mycotoxins such as 

deoxynivalenol. This is why most of our risk assessment, testing and management is aimed at F. 

graminearum. 

Disease cycle 

 

Source: https://www.apsnet.org/edcenter/disandpath/fungalasco/pdlessons/Pages/Fusarium.aspx 

Fusarium species that cause FHB can spread long distances on infected seed and short 

distances by wind-blown spores. Risk factors for the establishment of FHB include widespread 

planting of highly susceptible varieties, existence of colonized residue from previous crops 

(especially with short rotations), presence of corn in rotations with small grains, and weather 

favourable for infection. As a result, using seed where F. graminearum is not detected in the 

samples tested, resistant varieties, extended rotations, etc., can help prevent introduction and 

further buildup of the pathogen. Once a pathogen like F. graminearum is established in the crop 

https://www.apsnet.org/edcenter/disandpath/fungalasco/pdlessons/Pages/Fusarium.aspx
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residues, it will readily overwinter, surviving for one to three years. Where it is established, the 

occurrence of head blight will be largely impacted by weather and to some extent by agronomic 

practices, and less impacted by infected seed. 

FHB causes problems in two ways: first, it reduces yield and grade by producing fusarium-

damaged kernels (FDK), and secondly, it can have a significant negative effect on the quality of 

and functional characteristics of grain 

intended for the feed, malting, milling, 

biofuel (ethanol) and brewing industries. 

Infected kernels may contain fungal 

toxins (mycotoxins), such as 

deoxynivalenol (DON or vomitoxin), that 

are poisonous to livestock and humans 

above certain threshold levels. 

Furthermore, FDK may produce poor 

quality malt and flour, and can reduce 

alcohol yields during fermentation. Yield 

losses are due to lightweight kernels, but 

the greatest economic loss can be due to 

downgrading.  

 

 

In Canada, downgrading due to FHB results from the presence of FDKs. Annual statistics on 

Fusarium damage in wheat are reported by the Canadian Grain Commission (CGC): 

https://www.grainscanada.gc.ca/en/grain-research/export-quality/cereals/wheat/western/annual-

fusarium-damage/ 

 

 

 

 

 

 The long distance spread of wind-borne 

ascospores is improbable. Dispersal of 

ascospores occurs over relatively short 

distances. Ascospore survival is significantly 

reduced after exposure to natural UV 

radiation from the sun. Long distance spread 

could potentially occur via movement of 

infested residues attached to various types of 

equipment that are routinely used in farm 

fields. Erosion of soil containing bits of 

Fusarium-infected crop residues may also be 

a method of dispersal, but would be less 

important compared with infected grain, straw 

or stalks, or significant amounts of infested 

soil and/or stubble on tillage equipment. 

 

 

https://www.grainscanada.gc.ca/en/grain-research/export-quality/cereals/wheat/western/annual-fusarium-damage/
https://www.grainscanada.gc.ca/en/grain-research/export-quality/cereals/wheat/western/annual-fusarium-damage/
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Losses in Canada have ranged from $50 million to $300 million annually since the early 1990s. 

Direct and secondary economic losses due to FHB for all crops in the Northern Great Plains and 

central USA were estimated to be $2.7 billion 

from 1998 to 2000 alone. 

In 2018, an economic assessment projected 

that the main farm-level economic impact is 

from the lower grade values. “With 0.5% 

disease severity, the total revenue loss from 

reduced yield and downgrade to grade #2 is 

about $12 per acre. When the wheat is 

downgraded further to grade #3 or feed wheat, 

the economic impact increases significantly to 

$35 and $101 per acre, respectively.”  

The Economic cost of Fusarium: Farm-level 

and regional economic impact of Fusarium in Alberta (2018) is available at: 

https://open.alberta.ca/publications/economic-cost-of-fusarium-farm-level-and-regional-economic-

impact-of-fusarium-in-alberta-2018 

FHB and F. graminearum having been increasing in incidence and severity in Alberta. Surveys for 

F. graminearum show that is has become more common across the province between 2010 and 

2020. The increase in FHB has resulted in increased grade reductions due to the presence of 

FDKs (CGC 2019; 2021).  

                                                    

 

 “We’re dealing with one of the most insidious 

plant diseases in Canada, a double-barreled 

problem that hits the grain industry with a 

one-two punch of yield and quality losses in 

the field, and contaminates grain with 

mycotoxins that render it unfit for both human 

food and livestock feed.” 

Dr. Gordon Dorrell - Agriculture and Agri-

Food Canada 

 

https://open.alberta.ca/publications/economic-cost-of-fusarium-farm-level-and-regional-economic-impact-of-fusarium-in-alberta-2018
https://open.alberta.ca/publications/economic-cost-of-fusarium-farm-level-and-regional-economic-impact-of-fusarium-in-alberta-2018
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Note that by 2009, the CGC was finding FDK levels of concern in southern AB where the FDKs 
were due to F. graminearum. For additional resources to see trends in FDK incidence and 
severity across the Prairies:  

CGC 2019. Fusarium head blight in Canadian wheat, maps and charts 2011 to 2016. Canadian 
Grain Commission, Winnipeg, MB. 2019-02-28. Online: https://grainscanada.gc.ca/en/grain-
research/export-quality/cereals/wheat/western/annual-fusarium-damage/maps-charts/.  

CGC 2021. Frequency and severity of Fusarium damaged kernels (FDK) in Harvest Sample 
Program red spring wheat samples. Canadian Grain Commission, Winnipeg, MB. 2021-01-09. 
Online: https://www.grainscanada.gc.ca/en/grain-research/export-
quality/cereals/wheat/western/annual-fusarium-damage/canada-western-red-spring/. 

 

Alberta Fusarium Head Blight Management Plan 
Objective  

Limit the escalation, spread and economic impact of Fusarium Head 

Blight pathogens in Alberta 

 

 

 

Courtesy of Dr. Mike Harding, AAF Brooks 

https://grainscanada.gc.ca/en/grain-research/export-quality/cereals/wheat/western/annual-fusarium-damage/maps-charts/
https://grainscanada.gc.ca/en/grain-research/export-quality/cereals/wheat/western/annual-fusarium-damage/maps-charts/
https://www.grainscanada.gc.ca/en/grain-research/export-quality/cereals/wheat/western/annual-fusarium-damage/canada-western-red-spring/
https://www.grainscanada.gc.ca/en/grain-research/export-quality/cereals/wheat/western/annual-fusarium-damage/canada-western-red-spring/
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Dealing with FHB Requires a Two-pronged Approach 

 

Managing FHB Preventing the spread of FHB 

Crop rotation 

Genetic resistance 

Seed testing 

Scouting, monitoring and risk assessment 

Seed treatment 

Fungicides (seed treatment and foliar) Fusarium-free seed 

Seeding rate and irrigation management  Regulation 

 Field hygiene 

 

Crop rotation 

Continuous or short rotation cereals or corn allow for a buildup of FHB on infested residues. Corn 

is also a host of FHB pathogens, where it causes seed rots, seedling blight, root rot, stalk rot and 

ear rot. Leave at least two years between host crops (e.g., all small grain cereals, corn). 

 

Genetic resistance 

Grow varieties with the best available levels of resistance; however, this practice will not 

completely eliminate the risk of FHB. Although moderately resistant varieties will experience 

reduced impacts from FHB, they can still be affected by FHB, especially with favourable weather 

conditions and if ample amounts of infected spores are present. Consult annual variety guides for 

more information on specific varietal differences in genetic resistance to FHB. 
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Scouting, monitoring and risk assessment 

Visual scouting remains a relatively low-cost method for evaluating whether FHB is present. In 
areas where FHB is less prevalent or fields where it has not been found previously, early 
detection can aid in rapid response and control strategies.  

Surveillance, whether on-farm or as part of coordinated disease surveys, is part of an education 

process that factors into disease management. Coordinated surveys with collected data from 

across a region or the province can provide information on distribution and spread, as well as 

allow comparisons over time. Landowners allowing surveillance on their land plays a key role in 

widespread education on plant pests.  

The control of volunteer cereals and grassy weeds on infested land can also help reduce hosts 

for FHB. 

Fungicides 

When an elevated risk of FHB is suspected, growers should consider the use of a well-timed 

fungicide application for FHB management. Consult the current edition of The Alberta Blue Book 

(Crop Protection Manual), for more details. 

Seeding and irrigation management 

Increase seeding rates to promote a more uniform stand, reduced tillering and a shorter flowering 

period for the crop. This approach helps reduce the period the crop is flowering, which is the 

growth stage most at risk for infection. Moreover, more uniform flowering of plants may help 

improve fungicide performance because most, if not all, of the crop will be at the key growth stage 

for application. 

Stagger planting dates between fields if possible, to avoid having all cereals on the farm flowering 

synchronously and potentially being exposed to weather conducive to disease development at 

the same time. Humid weather during flowering (anthesis) in wheat or heading in barley favours 

infection. 

Producers growing small grain cereals under irrigation may be able to reduce the risk of head and 

seed infection by careful water management. Irrigation should be limited for 5 to10 days as the 

crop is entering the flowering stage to help prevent humid conditions that favour infection. 

Excessive irrigation during the flowering period can greatly increase the risk of FHB and resulting 

yield losses, grade reduction and mycotoxin contamination. In addition, it is recommended that 

producers consider increased seeding rates, which helps to reduce tiller formation and shorten 

the flowering period for the entire crop, thereby limiting the time that irrigation should be reduced. 
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Fusarium-free seed 

Always use healthy seed with no detectable levels of 

F. graminearum to avoid introducing the pathogen 

into your production area. Request a seed health 

report that shows testing results specifically for F. 

graminearum. Organic producers should test multiple 

random samples from a seed lot to ensure that the 

seed is non-detectable for F. graminearum. 

Seed treating and using seed which is preferably Fusarium-free should be highlighted to reduce 

the risk of spread from field to field. In areas where FHB is not well established, has not been 

detected in your area, or has not been found on your farm, be especially careful with seed 

choices.  

 

     Courtesy of Dr. Kelly Turkington, AAFC Lacombe 

 

Growers should also check for local bylaws on Fusarium graminearum that could impact the 

purchase, movement, and propagation of seed containing this pathogen.  

 

The presence of a virulent 

pathogen in sufficient quantity, a 

susceptible host and a favourable 

environment are requirements for 

the development of disease. 
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Seed testing 

F. graminearum is a seed-borne pathogen and infected seed, along with infested crop residues 

such as straw, represent the greatest risks of introducing or spreading F. graminearum. Testing is 

available for FHB pathogens on seed through seed labs and represents an important tool for FHB 

management. Also pay attention to germination test results along with fungal screen results. In 

areas where F. graminearum is well-established on crop residues, producers may want to avoid 

seed with elevated levels of F. graminearum that will reduce germination. 

Fusarium graminearum DNA test 

The DNA test uses Polymerase Chain Reaction (PCR) techniques in order to detect F. 

graminearum in seed. Twenty grams of seed are collected and broken down mechanically and 

chemically until there is only DNA remaining. Once the DNA is extracted, it is amplified through 

the PCR process to detect if any F. graminearum is present in the seed sample. 

The advantage of the DNA test is its sensitivity; not only can the DNA test detect low levels of 

systemic infection, but it can also detect surface level contamination that may have resulted from 

late season infection. The DNA test is ideal for areas where F. graminearum is not known to be 

present and can be used as an early warning system. Conversely, a disadvantage to the DNA 

test – and where the plate test may be more appropriate – is that the results are only reported as 

“detected/not detected.”  If you are in an area with a known history of Fusarium, it is 

recommended to get the plate test in order to determine the percent of seed that is infected. A 

plate test is recommended to follow up a positive DNA result in order to determine what 

percentage of seed is infected and choose a management plan accordingly. 

Fusarium graminearum plate test 

The basis of the plate test is the ability to grow the pathogen from seeds, if it is present. The 

seeds are surface sterilized with bleach, allowed to dry, and then 200 seeds are placed onto a 

fungal growth medium (Potato Dextrose Agar). These plates are placed under 75 per cent white 

light and 25 per cent UV light in an incubator operating at 22 degrees Celsius. The lights 

stimulate the fungi to produce spores and the temperature is conducive for the widest range of 

fungi to grow. After five to seven days of incubation the plates are analyzed for the growth of F. 

graminearum. While colonies of F. graminearum are generally distinct from other Fusarium 

species, they can closely resemble colonies of Fusarium culmorum or Fusarium 

pseudograminearum (or other Fusarium species rarely observed). To confirm the identity of the 

Fusarium colony, microscope slides of the spores are prepared to differentiate F. graminearum 

from those similar species, because while the colonies are similar, the spores show distinct 

differences between species.  
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The advantage of the plate test is the ability to quantify the percent infection based on how many 

of the 200 seeds are infected. Labs are able to quantify the number of other pathogens present in 

the fungal screen where they look for five pathogens, three saprophytes, and two storage moulds. 

The disadvantages of the plate test is that it only tests 200 seeds, while the DNA method is able 

to test roughly twice that volume. Another disadvantage is the turnaround time: five to seven days 

are required for the fungal colonies to grow before identifying them, while the DNA test can tell 

you if F. graminearum is present in less than half of that time (one to two days). 

It is very common to have a positive DNA test followed up with a 0.0% result on the Fusarium 

plate test. This can happen for a number of reasons: 

 If the actual percent infection is less than 0.5%, it is less likely to show up on the plate 

test, but still likely to return a positive DNA test 

 If the seed has a late season, surface level infection, or has been contaminated on the 

surface by dust that contains F. graminearum spores, the DNA test will detect this, but 

the surface sterilization step of the plate test will remove or kill the spores making it 

undetectable. 

 The last possibility is that the F. graminearum is no longer viable. In storage, we tend to 

see the percent infection of seed decreasing over time. This is because the pathogen, 

just like the seed, can only survive for so long in storage before it is dead. This is a more 

likely possibility in seed that is over one year old. 

 

Seed treatment 

In conjunction with proper seed testing, field history and management, along with variety 

selection, the use of seed treatments could provide some reduction in FHB and should be 

considered. Environmental protection to prevent spread is also a factor when considering the 

targeted use of fungicides. Seed treating and, if possible, seed which is preferably Fusarium-free 

should be used to reduce the risk of spread from field to field, keeping in mind it is one tool alone 

and not the entire solution.  

If treating seed, use a fungicide registered in Alberta for the control of seedling blight and 

suppression of root and crown rot caused by seed and soil borne Fusarium spp. 

Regulation 

F. graminearum was regulated from 1999-2020 in the Pest and Nuisance Control Regulation, 

under the Alberta Agricultural Pests Act. Despite F. graminearum no longer being regulated in 

Alberta, it is still an important crop pest, requiring management. 

Municipalities have the authority to enhance the standard for any named pest within their own 

jurisdiction. Under the Municipal Government Act, the option exists to create municipal bylaws, 



 

Alberta Fusarium Management Plan | Fusarium Action AB 13 

 

Classification: Public 

including pest management bylaws. Consult with your local municipality if a bylaw for F. 

graminearum is in place. 

Field hygiene 

Remove any loose crop residue from all equipment before leaving an infected field and moving to 

another field. Good biosecurity practices will help minimize the movement of Fusarium-infected 

crop residue, as well as other diseases, weed seeds, etc. 

Thorough chopping and uniform spread and distribution of straw will encourage more rapid 

decomposition of infected crop residue. 

Post-harvest management 

Tools for post-harvest management of F. graminearum include:  

 Thorough chopping and distribution of straw 

 Storage aeration and drying 

 Gravity table and colour sorter to remove FDKs 

 Separate storage 

 Feed grain storage  

 Careful feed grain loading/unloading and avoiding spillage 

 Control volunteer plants that may serve as hosts 

 Laboratory testing 

Please be advised that increasing wind may reduce FDK but will increase FHB inoculum in the 

field. In mature crops where FHB has occurred, growers adjusting their combines could blow out 

Fusarium-damaged wheat kernels (which are lighter than the other seeds) and infected chaff in 

an attempt to improve the grade and reduce toxin levels in harvested grain, but will 

simultaneously increase the amount of infected material left in the field.  

 

Other FHB-related Issues 
Mycotoxin production 

F. graminearum can produce several mycotoxins, including deoxynivalenol (DON, vomitoxin), 

nivalenol, T-2, HT-2, and zearalenone (F-2). DON is the most common mycotoxin associated with 

Fusarium contamination in cereal grains. The presence of these mycotoxins reduces the 

marketability of grain. 
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• The specific mycotoxin or combination of mycotoxins depends on the Fusarium species that 

infected the plant. The presence of DON may be a warning sign that other mycotoxins are 

present, and in some cases, they may act synergistically with each other, amplifying negative 

effects. 

• Livestock and poultry are susceptible to mycotoxins. The severity of negative effects will 

depend on the types of mycotoxins present, how those mycotoxins interact with each other, 

and the age and species of the animals exposed.  

• Lightweight, shriveled FDK may contain high concentrations of DON. Levels as high as 30 

parts per million (ppm) in wheat and barley have been detected in other provinces. However, 

late infections by F. graminearum towards late milk and early dough stages may produce 

grain that appears healthy, but that is still be contaminated with high levels of DON. 

• In non-ruminants, such as hogs, contamination of feed grain with as little as 1 ppm of DON in 

the complete diet on a dry matter basis can result in reduced feed consumption and, 

consequently, a reduction in growth. At concentrations of 5 ppm, feed refusal and diarrhea 

can occur. Higher concentrations will cause vomiting in adult pigs. Young pigs are more 

susceptible to the effects of DON and may exhibit feed refusal, vomiting and reduced weight 

gain with dietary concentrations of less than 1 ppm. Most hog producers have a zero 

tolerance for DON in the feed they use. 

• Adult beef cattle can tolerate higher levels of DON without known detrimental effects. 

Previous research has demonstrated that that DON levels at 9 ppm in backgrounding diets 

and up to 18 ppm in finishing diets did not 

negatively influence growth, feed intake or feed 

efficiency. Calves, pregnant cows, or lactating 

cows may experience reduced feed intake or 

milk production at lower levels of contamination.  

• Canadian Food Inspection Agency limits for 

acceptable levels of DON in the complete diet on 

a dry matter basis are 1 ppm of DON for swine, 

young calves, and lactating dairy animals (not to 

exceed 40% of the diet); and 5 ppm for beef cattle older than 4 months and poultry (not to 

exceed 50% of the total diet). Legislated limits and regulated tolerance levels for other 

mycotoxins that may be present in livestock feed can be found here: 

https://inspection.canada.ca/animal-health/livestock-feeds/regulatory-guidance/rg-

8/eng/1347383943203/1347384015909?chap=1 

Several methods, both chemical 

and physical, have been studied 

as potential methods of 

detoxifying DON. Unfortunately, 

there is no easy, economical way 

to reduce the toxicity of the 

mycotoxin- contaminated kernels. 

 

https://inspection.canada.ca/animal-health/livestock-feeds/regulatory-guidance/rg-8/eng/1347383943203/1347384015909?chap=1
https://inspection.canada.ca/animal-health/livestock-feeds/regulatory-guidance/rg-8/eng/1347383943203/1347384015909?chap=1
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• The presence of compounds associated with DON also affects the production of beer. The 

compounds affect the taste of beer and may cause gushing or excess foaming. Most malting 

companies now have a zero tolerance for DON and test for it before purchasing grain stocks. 

Kilning during the malting process can kill F. graminearum but doesn’t affect the DON level. 

• Bread making is also affected by DON. Flour made from DON infected kernals changes 

colour and the bread does not rise normally. The baking process does not destroy DON, 

which is heat stable. 

• The presence of DON in food products is increasingly being regulated, and tolerance limits 

have been established in many countries, including Canada. These are currently under 

review, but can be found at: https://www.canada.ca/en/health-canada/services/food-

nutrition/food-safety/chemical-contaminants/maximum-levels-chemical-contaminants-

foods.html 

 

Fusarium Action AB (FAAB) Members 
Alberta Association of Agricultural Fieldmen (AAAF) 

Provincial Agriculture Service Boards (ASB) Committee 

Rural Municipalities of Alberta (RMA) 

Alberta Seed Growers Association (ASGA) 

Association of Alberta Co-op Seed Cleaning Plants 

Alberta Wheat Commission 

Alberta Barley Commission 

Canadian Seed Trade Association (CSTA) 

20/20 Seed Labs 

SGS BioVision  

Alberta Beef Producers 

https://www.canada.ca/en/health-canada/services/food-nutrition/food-safety/chemical-contaminants/maximum-levels-chemical-contaminants-foods.html
https://www.canada.ca/en/health-canada/services/food-nutrition/food-safety/chemical-contaminants/maximum-levels-chemical-contaminants-foods.html
https://www.canada.ca/en/health-canada/services/food-nutrition/food-safety/chemical-contaminants/maximum-levels-chemical-contaminants-foods.html

