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Early Season Fungicide Applications to Corn 
by Mark Jeschke, Agronomy Research Manager 

 

Summary 

• Foliar fungicide applications can be an important compo-
nent of an effective corn disease management strategy.  

• The economic value of a fungicide treatment varies 
depending on disease pressure, hybrid susceptibility, 
production practices, weather conditions and corn prices.  

• Research has shown that the optimum timing for a foliar 
fungicide application in corn is between tasseling (VT) 
and brown silk (R2). 

• Tank-mixing with a post-emergence herbicide application 
applied at V5 to V6 is a convenient, low-cost way to 
apply a fungicide; however, most fungal diseases are not 
present until later in the growing season. 

• Research thus far has generally not shown a cost-effective 
yield benefit to early fungicide applications, either alone 
or in conjunction with a post-tasseling application.  

• Fungicide resistance prevention should also be considered 
in treatment decisions. The strobilurin class of fungicides 
is considered high risk for resistance development in 
fungal species.     

Introduction 

Foliar fungicides have proven to be an effective way to help 
protect corn yield by managing foliar diseases. Many 
research studies have shown significant yield increases 
when fungicides are applied between tasseling (VT) and 
brown silk (R2) (Jeschke, 2008). The VT to R2 period is 
just prior to the time of development of many major foliar 
diseases.  

Recently, fungicide manufacturers have been promoting 
early season fungicide applications, around V5 to V7, as a 
way to provide additional yield protection. This early season 
treatment has generally been promoted as a supplement to a 
VT application rather than a replacement for it. Because this 
would incur additional costs, growers have questioned 
whether the application can produce a profitable return by 
controlling diseases early and increasing yield. 

In considering the potential value of an early season 
fungicide application, it is worth reviewing what is already 
known about VT fungicide applications. In 442 Pioneer 

 

on-farm comparisons conducted between 2007 and 2010, a 
positive yield response to fungicides applied following 
tasseling was observed 79% of the time (Jeschke 2010). The 
average yield response was 7.0 bu/acre, which clearly 
provides an economic benefit when corn prices are very 
high. However, even 7.0 bu/acre may be insufficient to 
cover the cost of product and application when corn prices 
are lower, and this average response will not be realized by 
all growers.  

Early season fungicide treatments can be applied at lower 
cost, and thus require less yield response to be profitable. 
Tank mixing with a post-emergence herbicide allows a 
fungicide to be sprayed without any additional application 
cost*. Lower use rates with early season applications can re-
duce the break-even point even further. However, even with 
the lower economic threshold, an early application still needs 
to provide enough additional yield to justify the expense. 

Potential Value of Early Fungicide Application 

The V5 to V6 growth period is a critical phase in corn 
development. The number of kernel rows per ear is set at 
this time and can be reduced by plant stress, impacting 
yield. Foliar diseases are one such stress capable of 
reducing yield in corn; however the only economically 
important foliar diseases generally present during the early 
vegetative growth stages are anthracnose leaf blight and 
eyespot. Holcus spot can also appear early in the season, but 
it is a bacterial disease not controlled by fungicides.  

 *Always read and follow label directions
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Anthracnose leaf blight is 
usually the first foliar disease 
to appear during the growing 
season. The pathogen over-
winters in corn residue, so 
infection is most common in 
corn-following-corn. Anthrac-
nose leaf blight can be very 
damaging to corn seedlings, 
potentially resulting in stand 
loss in severe cases. However, 
once a corn plant reaches the 
V6 stage, the disease generally 
does not continue to spread to new leaves. A fungicide 
applied during the V5 to V7 stages would be too late to 
completely control the disease, and would likely not provide 
much additional protection beyond that period. The leaf 
blight phase of anthracnose is not necessarily a precursor to 
stalk rot, as anthracnose stalk rot is generally caused by 
fungal infection through the roots.  

Eyespot is most common in 
the northern Corn Belt and 
overwinters in corn residue. 
Eyespot is favored by cool and 
wet conditions and is typically 
most prevalent late in the 
growing season. Under favor-
able conditions however, 
symptoms can appear 
much earlier, beginning at 
around V6. Early-season 
infections generally do not 
affect yield except in very 
severe cases. Fungicides are rarely needed to control this 
disease, and typically should only be considered in corn 
following corn with reduced or no tillage. 

Fungicides applied at the V5 to V7 stages would not be 
expected to provide much protection against foliar diseases 
that occur later in the season such as gray leaf spot and 
northern leaf blight. Fungicides commonly used in corn are 
generally locally or xylem 
mobile within the plant, which 
allows the fungicide to move 
within a treated leaf, but not to 
other plant parts or to newly 
emerging leaves. The residual 
period of fungicides is usually 
about 14 days in the case of 
triazoles and 7 to 21 days for 
strobilurins, so a treatment at 
V5 to V7 would have little if 
any remaining activity later in 
the season when foliar diseases 
are most active.   

 

Early Season Fungicide Research 

Research data on the yield response of corn to early season 
fungicide applications are limited, but so far have not been 
highly positive. A survey of university trials conducted 
through 2009 compiled by Dr. Carl Bradley at the University 
of Illinois showed an average yield response of 8.0 bu/acre 
for VT to R1 applications, compared to 1.5 bu/acre for V6 
applications (Bradley 2010). This included eight studies 
conducted by university scientists in Illinois, Iowa, Nebraska, 
and Wisconsin. Five additional on-farm trials conducted in 
2010 showed similar results (Table 1). These data indicate 
that the yield benefits of an early season fungicide 
application are not sufficient to consider using it to replace a 
post-tasseling application.    

Table 1. Corn grain yield responses to fungicide applications 
at early and traditional plant growth stages.    

Source Location V6 VT-R1 

  ---- bu/acre ---- 
U. of IL Summary WI 7.8 -14.1 
U. of IL Summary IL 4.3 4.3 
U. of IL Summary IN -10.5 -9.5 
U. of IL Summary IA -2.0 26.0 
U. of IL Summary IA -9.3 4.2 
U. of IL Summary NE 1.5 24.1 
U. of IL Summary NE 19.3 21.9 
U. of IL Summary NE 1.1 8.0 
2010 On-Farm Trial IN -0.2 6.4 
2010 On-Farm Trial IA 3.9  
2010 On-Farm Trial IL 1.4  
2010 On-Farm Trial IL -1.2  
2010 On-Farm Trial IL 0.3  

Average 1.3 7.9 
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A University of Illinois research trial conducted in 2010 
provided further evidence that an early season fungicide 
application is not an effective replacement for a post-
tasseling application. In this trial, applications at VT or R1 
provided optimal disease control and yield protection under 
high disease pressure, whereas a single application at V5 
provided no significant benefits relative to the non-treated 
control (Adee and Johnson 2010, Figure 1). 

 

Figure 1. Disease severity (top) and corn yield response 
(above) to foliar fungicide application timing under high 
disease pressure in a 2010 University of Illinois trial.  

Research thus far has also not indicated that a V6 
application plus a VT application would generally provide 
any greater yield benefit than a VT treatment alone. For 
example, an experiment conducted in Iowa in 2009 found 
similar yield responses between sequential V6 and VT 
applications and a VT-only application (Robertson 2010, 
Figure 2). 

Conclusions 

Information on the value of early season fungicide applica-
tions in corn is still somewhat limited; however, research 
to date indicates it is unlikely this practice will offer a  

 

Figure 2. Yield response to fungicides applied at V6, VT, 
and V6 + VT growth stages in a 2009 experiment in Iowa. 

consistent economic benefit. Symptoms of most important 
foliar diseases do not begin to develop until well after the 
V5 to V7 growth stages. For this reason, the addition of an 
early season application prior to a VT application would not 
be expected to provide much additional disease protection 
in most cases. Pioneer Hi-Bred is conducting studies in 
2011 to further investigate the effects of early season 
fungicide treatments on corn yield. 

Fungicide resistance prevention should also be considered 
in treatment decisions. The strobilurin class of fungicides, 
although very effective at controlling many corn diseases, is 
considered high risk for resistance development in fungal 
species. Strobilurin resistance has already been documented 
in disease species in other crops, most recently frogeye  
leaf spot in soybean. It is likely only a matter of time  
before resistance occurs in a corn pathogen. Widespread 
indiscriminant use of fungicides increases the selection 
pressure on fungal pathogens, which can accelerate 
resistance development. 

Sources 

Adee, E.A. and M. Johnson. 2010. Northwestern Illinois 
Agricultural Research and Demonstration Center Nov. 
2010 Newsletter. 29:8. 
http://cropsci.illinois.edu/research/rdc/monmouth/newslet
ters/2010/Nov_2010.pdf 

Bradley, C. 2010. Anthracnose Leaf Blight of Corn. The 
Bulletin 10:5. Univ. of Illinois Extension. 
http://bulletin.ipm.illinois.edu/article.php?id=1337 

Bradley, C. 2010. Fungicide Applications to Corn at Early 
Growth Stages. The Bulletin 3:6. Univ. of Illinois Ext. 
http://bulletin.ipm.illinois.edu/article.php?id=1284 

Jeschke, M. 2008. Foliar Fungicide Effects on Corn Yield. 
Crop Insights, Vol.18, No.17. Pioneer Hi-Bred, Johnston, IA.  
http://www.pioneer.com/home/site/us/agronomy/library/te
mplate.CONTENT/guid.617062A2-7823-40FA-A280-
93BF8171DF23 



 

 

CROP INSIGHTS   •       VOL.  21      •       NO. 8      •       PAGE  
 
®, TM, SM Trademarks and service marks of Pioneer Hi-Bred International, Inc. ©2011, PHII 

4 PIONEER AGRONOMY SCIENCES 

Jeschke, M. 2010. Pioneer On-Farm Foliar Fungicide Trials: 
2007-2010. 
http://www.pioneer.com/CMRoot/Pioneer/US/agronomy/
agronomy_research_summary/2010/disease_mgmt/2010_
on_farm_trials_in_corn.pdf 

Munkvold, G. and C. Martinson. 2001. Eyespot of Corn. 
Pm 963. Iowa State Univ. Ext. 
http://www.extension.iastate.edu/Publications/PM963.
pdf 

Munkvold, G. and P. Flynn. 2002. Early-season leaf 
diseases on corn. ICM News. Iowa State Univ. Ext. 
http://www.ipm.iastate.edu/ipm/icm/2002/5-20-
2002/earlycorndis.html 

Robertson, A. 2010. Can Tank Mixing Fungicide with Post-
Emergence Herbicide Increase Yield? ICM News. Iowa 
State Univ. Ext. 
http://www.extension.iastate.edu/CropNews/2010/0518rob
ertson.htm 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


