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Effective disease management

• Disrupts the 
disease triangle

• Integrated disease 
management

– Varietal resistance

– Cultural practices

– Chemical control 
measures

Host

Pathogen Environment



Wheat Diseases
• Fusarium head 

blight

• Stripe rust

• Stagnospora leaf 
and glume blotch

• Barley Yellow 
Dwarf Virus



Fusarium head blight
• Fusarium graminearum

• Environment

– Warm temperatures (75 –
85°F)

– High relative humidity (>90%)

• Pathogen survival

– On residues

– Spores released in spring



Fusarium head blight
• Majority of infection at 

flowering

• Yield loss not just from kernel 
damage

–Mycotoxins 

• DON (vomitoxin)

• NIV

• Zea
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Fusarium head blight



FHB Management

• Crop rotation



Limitations of crop rotation

• Abundant 
inoculum

• Corn diseases

– Gibberella ear 
rot

– Gibberella stalk 
rots

• Assumption that 
always present



www.wheatscab.psu.edu





FHB Management

• Crop rotation

• Resistant varieties



Defining resistance
• FHB index

– 21 days after 
flowering

– Incidence – percent 
plants in a plot 
infected

– Severity – percent 
of infected head 
diseased

– Fusarium damaged 
kernels (FDK)

• Resistance classes

– Very susceptible (VS)

– Susceptible (S)

– Moderately susceptible 
(MS)

– Moderately resistant 
(MR)



Cultivar trial

• Cultivar resistance

–How does resistance class 

affect mycotoxin 

concentration?

–Can FHB indices 

effectively estimate 

mycotoxin concentration 

by resistance class?



Cultivar Study

Design RCBD

Locations 1 – irrigated

Years 2011, 2013, 2014

Plot Info Single Row Plots

Cultivars 16-20

Treatments Cultivar Resistance Class

Measured DON (grain, straw), FHB Index

Bissonnette et al. 2018



Management – R Varieties

Bissonnette et al. 2018



Conclusions – Cultivar
• How does resistance class affect 

mycotoxin concentration?

– Significantly lower mycotoxin 

concentrations were present in 

more resistant cultivars

• Can FHB indices effectively estimate 

mycotoxin concentration by resistance 

class?

– FHB index and ISK could serve as 

potential indicators of mycotoxin 

concentration in the grain and straw



FHB Management

• Crop rotation

• Resistant varieties

• Fungicide applications

–Timing critical – 50% 

flowering

–Avoid strobilurins



Fungicide trials
• Fungicide application

– Do the concentrations of 

mycotoxins in grain and straw 

differ by fungicide class?

• Integrated disease management

– Does the integration of cultivar 

resistance and a fungicide 

application significantly reduce 

mycotoxin concentration?



Fungicide 

trial

Integrated disease 

management

Design RCBD Split-Block

Locations 4 4

Years 2011 - 2014 2011 - 2014

Plot Info Planted into 

Corn Stubble

Planted into Corn 

Stubble

Cultivars 1, susceptible 2, MR and S

Treatments 4 Fungicides Combination 

Cultivar + Fungicide

Bissonnette et al. 2018



Class Trade Name Active 

Ingredient

Application 

Time (FGS)

Year 

Applied

DMI Caramba Metconazole 10.5.1 2011 – 2014

Folicur or Monsoon Tebuconazole 10.5.1 2011 – 2014

Prosaro
Tebuconazole + 

Prothioconazole
10.5.1 2011 – 2014

QoI Headline Pyraclostrobin 9.0 2011 – 2012

Priaxor
Pyraclostrobin +  

Fluxapyroxad
9.0 2013

Aproach Picoxystrobin 9.0 2014

Fungicide trials

Bissonnette et al. 2018



Management – Fungicides

Bissonnette et al. 2018



Conclusions – Fungicide Trial

• Do the concentrations of 

mycotoxins in grain and 

straw differ by fungicide 

class?

– QoI fungicides resulted in 

higher DON accumulation 

over tebuconazole and 

tebuconazole + 

prothioconazole



• Combinations of QOI and DMI applications 

– 17 states

– Anthesis applications of DMI

– With or without QoI at flag leaf emergence

– DMI following QoI helped to mitigate negative 
effects of QoI alone

– Less efficacious than DMI-only at anthesis 

2018



Management – IPM

Bissonnette et al. 2018



Conclusions – IPM Trial
• Does the integration of cultivar resistance and 

fungicide application significantly reduce 

mycotoxin concentration?

– A fungicide application did not significant 

decrease mycotoxin accumulation

– Much greater impact of cultivar resistance 

level

– Significantly less DON accumulation in both 

the straw and in the grain in the moderately 

resistant cultivar



The research…
• Across multiple environments, 

fungicides are variable

• Biggest factors to consider are 
genetics (host) and the environment





• Integrated disease management – 11 states

– S, MS, and MR varieties and fungicide application

– Greatest reduction in Index and DON starts with 
MR variety selection

– MS or MR variety plus fungicide applied at or after 
50% anthesis controlled FHB Index, FDK, DON by 
50-75%

– More efficacious (and economical) within a few 
days of anthesis than before anthesis

2019



The research…
• Across multiple environments, 

fungicides are variable

• Biggest factor to consider are 
genetics (host) and the environment

• ROI dependent on:

–Cost of application

–Disease severity

–Commodity value



Challenges to FHB
• Tombstone kernels

–Mycotoxins

–Can be in sound kernels

• Timing of application

–Equipment availability

–Weather conditions



• Looking at effect of application timing

– 19 site years of data – Prosaro, Caramba

–Pre-anthesis (heading), anthesis, post-
anthesis (5-7 days after)

–Efficacy highest at anthesis (>50%)

• Followed by post (41-45%)

• Followed by pre (<33%)

2018



Challenges to FHB
• Tombstone kernels

–Mycotoxins

–Can be in sound kernels

• Timing of application

–Equipment availability

–Weather conditions

• Fungicide resistance



Fungicide resistance
2014



Fungicide efficacy trials



Stripe rust
• Puccinia striiformis f. sp. tritici

• Environment

– Moderate temperatures (50 –
64°F) with 6 hours of dew

– Development slows at or 
above 90°F

• Pathogen survival

– Volunteer wheat, fall-infected 
plants

– Southern states



Stripe rust
• Resurgence in MW 

since 2000

• Pathogen races

–Differences amongst 
varieties

–Sexual recombination

–Continue to develop with 
deployment of R genes



Stripe rust – Host resistance
• All-stage resistance

–Race specific

• Adult plant resistance 
(APR)

– Jointing stage

• High-temperature adult 
plant resistance (HTAP)

– Jointing and warm 
temperatures



Stripe rust management
• Resistant varieties

– Rust diseases can typically overcome host resistance

– HTAP resistance race non-specific, most durable

– Multiple resistance types in a variety, less vulnerable to 

pathogen changes



2018

2015

2018



Stripe rust management
• Resistant varieties

– Rust diseases can typically overcome host resistance

– HTAP resistance race non-specific, most durable

– Multiple resistance types in a variety less vulnerable to 

pathogen changes

• Regular scouting and managing volunteers



Stripe rust scouting

• Begin scouting 

early in the spring

• Snow pack can 

insulate spores in 

pustules

• Generally specific 

to wheat, but can 

infect other grasses



Stripe rust management
• Resistant varieties

– Rust diseases can typically overcome host resistance

– HTAP resistance race non-specific, most durable

– Multiple resistance types in a variety less vulnerable to 

pathogen changes

• Regular scouting and managing volunteers

• Fungicides

– Timing is key – regular scouting

– Strobilurins most effective – preventative



Fungicides
• Especially when growing susceptible or moderately 

susceptible varieties

– In PNW, if 2-5% rust on susceptible variety, fungicide application 

is generally warranted

• In epidemic years, up to 40% yield loss



Integrated disease management

• Cultivar resistance most effective

• Fungicides warranted more often in MS and S 
cultivars

• Low pressure years, cultivar resistance can be 
enough



Fungicide efficacy trials



Wheat management
• Think disease triangle

–Hybrid/Variety/Cultivar susceptibility

–Weather conditions

–Pathogen present? Scout!

• Use IPM strategies

–Scout!, assess, apply (or not)

–First line of defense is host resistance

–Fungicides are a tool, not a cure



Twitter - @kmbiss

bissonnettek@missouri.edu
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