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Outline
• Integrated Management for Corn Diseases

• Diseases in 2008

• Economics of Using Foliar Fungicides

• 2008 Small Plot Studies

• 2008 University Trials
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Hierarchy of IPM for 
Managing Corn Diseases

Hierarchical level IPM decision and/or knowledge

Primary level: pre-plant knowledge Hybrid susceptibility to specific corn disease

Previous cropping history (rotation)

Previous disease history and pressure (e.g., 
severity)

Secondary level: environmental 
conditions

Conditions conducive for disease development: 
relative humidity, leaf wetness, temperature

Tertiary level: cultural and chemical 
management

Fungicide seed treatments, tillage, rotation, foliar 
fungicides
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“Probability Ladder” for Economic 
Benefit from Fungicides

Low 
Probability

High 
Probability

• Susceptible hybrid

• Continuous corn

• No-till corn after corn

• Grain production region (more 
corn debris)

• Late planting

• High yield potential

• Irrigation

• Disease activity at tasseling / 
forecasted weather

Adapted from L. Rhodes (Ohio State U.) and Paul Vincelli (U. Kentucky)



What Diseases Did We See 
in 2008 in Corn?

Was the severity that high?
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In 2008, the predominant 
diseases were:

1.Rust (next slide)

2.Anthracnose (leaf blight 
and stalk rot)

3.Eyespot

4.Northern corn leaf spot

5.Common smut

6.Northern corn leaf blight
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Results shown were 
the average disease 
severity across the 
following hybrids:

• P 37Y14 (99 CRM)

• DK 54-46 (104 CRM)

• NK N51 (104 CRM)

Overall, across locations, corn disease 
severity was low.  Late season dry 
conditions appeared to impede disease 
progress.



Estimated Costs for Foliar 
Fungicides

• Based on conversations with industry 
contacts, initial estimates place foliar 
fungicides (product + application cost) in 
the $25-30/A range for 2009.

• What does this mean?
– As a variable cost, how many bushels does it 

take to cover the treatment? 
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Application Fungicide 
Cost Cost 2 3 4 5 6 7

6 10 8.0 5.3 4.0 3.2 2.7 2.3
6 15 10.5 7.0 5.3 4.2 3.5 3.0
6 20 13.0 8.7 6.5 5.2 4.3 3.7
6 25 15.5 10.3 7.8 6.2 5.2 4.4
8 10 9.0 6.0 4.5 3.6 3.0 2.6
8 15 11.5 7.7 5.8 4.6 3.8 3.3
8 20 14.0 9.3 7.0 5.6 4.7 4.0
8 25 16.5 11.0 8.3 6.6 5.5 4.7
10 10 10.0 6.7 5.0 4.0 3.3 2.9
10 15 12.5 8.3 6.3 5.0 4.2 3.6
10 20 15.0 10.0 7.5 6.0 5.0 4.3
10 25 17.5 11.7 8.8 7.0 5.8 5.0
12 10 11.0 7.3 5.5 4.4 3.7 3.1
12 15 13.5 9.0 6.8 5.4 4.5 3.9
12 20 16.0 10.7 8.0 6.4 5.3 4.6
12 25 18.5 12.3 9.3 7.4 6.2 5.3

Corn market value ($/bu)
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How Many Bushels?



2008 Wisconsin Small Plot 
Results

On-Farm and Research Farm Trials
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On-Farm Trials
• Conducted in La Crosse, Monroe, Pepin, 

and Trempealeau Counties (6 trials)
• Fungicides:

– Headline @ 6 oz/A
– Stratego @ 10 oz/A
– Quilt @ 14 oz/A
– UTC

• Application timing = R1
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On-Farm Trials
• The highest source of 

variation = Farm scale

• Analyses indicated 
there was no evidence 
that:
Yields were different

Grain moisture levels 
were different

Stalk lodging was 
reduced
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2008 - Corn Fungicide Trials
• Locations: Arlington and Lancaster
• Hybrid: P 37Y14
• Planting date: 12 May 2008 and 13 May 2008, respectively
• Plant population: 33K
• Treatments:

– UTC
– Stratego (10 fl oz/A) @ R1
– Headline (6 fl oz/A) @ R1
– Quilt (14 fl oz/A)@ R1
– Quadris (9 fl oz/A)@ R1
– Evito (2 fl oz/A) @ R1
– Evito (3 fl oz/A) @ R1

• Plots were hand-harvested (1/1000 acre x 2 rows) 
• Disease pressure was low (< 1% severity) and primarily common rust 

at Arlington
• At Lancaster, stalk rot pressure was much higher

– Push test incidence ranged from 16% (Evito (2)) to 39% (Quilt)
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Arlington - Yield and 
Yield Components

Treatment Harvestable 
ears

Average ear 
weight (lb)

Yield  
(bu/A)

Moisture 
(%)

UTC 30.8 0.46 180.1 23.6

Stratego 29.5 0.47 179.4 22.4

Headline 29.9 0.49 187.2 22.4

Quilt 30.0 0.49 189.0 22.6

Quadris 29.1 0.48 180.2 22.5

Evito (2) 30.4 0.50 193.4 22.8

Evito (3) 29.4 0.52 193.9 22.9

P-value 0.4277 0.7785 0.6307 0.6274

LSD NS NS NS NS

Plot Range 26.5 - 32.0 0.39 - 0.57 143.5 - 228.2 20.7 - 27.0
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Lancaster - Yield and 
Yield Components

Treatment Harvestable 
ears

Average ear 
weight (lb)

Yield  
(bu/A)

Moisture 
(%)

UTC 22.8 0.41 127.5 19.0

Stratego 23.8 0.39 130.2 19.0

Headline 23.5 0.43 140.1 19.0

Quilt 25.1 0.36 123.7 19.6

Quadris 24.1 0.39 131.3 18.6

Evito (2) 27.6 0.42 156.7 19.8

Evito (3) 25.8 0.40 140.0 19.3

P-value 0.2880 0.9439 0.5840 0.8816

LSD NS NS NS NS

Plot Range 20.0 - 29.5 0.27 - 0.52 86.9 - 184.9 17.4 - 21.0
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University Trials 2008
• Summarized by Greg Shaner, Professor 

Emeritus, Purdue U.

• Data were submitted from the following 
states and provinces:
– Iowa, Illinois, Indiana, Kansas, Kentucky, 

Maryland, Minnesota, Missouri, Mississippi, Ohio, 
Ontario, South Dakota, Virginia, and Wisconsin
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Common Treatments
Fungicide Rate 

(fl oz/A)
Timing No. trials

Headline 6 VT-R1 69
Headline 6 R2-R4 11
Headline 9 VT 10
Stratego 10 (12,4) VT-R2 43
Quilt 14 (10.5) VT-R2 34
Quadris 6 VT-R1 19
Quadris 9 VT-R1 11
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Stratego
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Quilt

-20

-10

0

10

20

30

Trial

Yi
el

d 
di

ff 
(Q

lt-
UT

C)
, 

bu
/A

Mean response when severity <5% = 0.4 bu/A

Mean response when severity >5% = 7.4 bu/A

Phone: 608-890-1999  
Email: pde@plantpath.wisc.edu



Quadris
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Summary of University Trials
• Disease pressure was light across most 

trials, for example:
– Headline: < 5% severity in 44 of 63 trials
– Stratego: < 5% severity in 14 of 24 trials

• Overall yield response to fungicide
– Across all trials, yield response was non- 

significant and low
– When foliar disease was increased, yield 

response was greater
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Overall Summary
• Variation at the farm scale
• Fungicides applications are most effective 

when there is a risk of severe leaf disease
• Wisconsin 2008

– Disease pressure was light and variable
– Small plot results indicated high plot to plot 

variability
– There was no evidence of a yield response to 

application of foliar fungicides

Phone: 608-890-1999  
Email: pde@plantpath.wisc.edu



Acknowledgements
• Grower cooperators
• County Agents: Steve Huntzicker, Jon 

Zander, Carl Duley, Bob Cropp, Trisha 
Wagner

• Agronomy: John Gaska and Shawn Conley
• Plant Pathology: Nancy Koval and Jennifer 

Jirak
• Funding:

– USDA-NCIPM
– Industry support

Phone: 608-890-1999  
Email: pde@plantpath.wisc.edu


	Management Decisions for Foliar Fungicides in Corn
	Outline
	Hierarchy of IPM for Managing Corn Diseases
	“Probability Ladder” for Economic Benefit from Fungicides
	What Diseases Did We See in 2008 in Corn?
	Slide Number 6
	Slide Number 7
	Estimated Costs for Foliar Fungicides
	How Many Bushels?
	2008 Wisconsin Small Plot Results
	On-Farm Trials
	On-Farm Trials
	2008 - Corn Fungicide Trials
	Arlington - Yield and Yield Components
	Lancaster - Yield and Yield Components
	University Trials 2008
	Common Treatments
	Headline
	Stratego
	Quilt
	Quadris
	Summary of University Trials
	Overall Summary
	Acknowledgements

