
Corn Response to Herbicides in Adverse 
Environments:

• Fluctuating spring weather patterns can stress corn during 
emergence.

• Pre-emergence applied herbicides are typically activated well 
by rainfalls occurring during the spring.

• Cool temperatures, heavy precipitation and activated herbi-
cides have the potential to cause injury to corn in some areas.

• Carry-over injury to corn can also occur when dry weather 
follows applications of some residual herbicides from the 
previous crop. 

• Varying levels of pre-emergence injury as well as carry-over 
injury are observed each season across the Corn Belt.

• In many cases, the crop response is limited to areas of heavier 
ponding or rainfall, where the environment shortly after 
planting played a major role inducing injury.

• Different modes of action affect corn in various ways. 

Early-Season Herbicide Injury in Corn

Group 15
Long-Chain Fatty Acid Inhibitors 
Long-chain fatty acid inhibitors are seedling shoot growth 
inhibitors. They affect the roots or coleoptile as the plant 
grows through the herbicide zone often exhibiting “buggy 
whipping” in which leaves have trouble unfurling from the 
whorl. Shallow planting depth, in addition to the above 
mentioned issues will induce injury.

Group 27 
HPPD Inhibitors
HPPD inhibitor herbicides “bleach” the tissue, reducing and 
stopping photosynthesis. The tissue will be bleached and 
then turn necrotic.

• Phenoxyacetic acids

• Benzoic acids

• Carboxylic acids
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• Alachlor

• Acetochlor

• Dimethenamid-P

• Metolachlor, s-metolachlor

• Flufenacet

• Pyrasulfotole

• Topramezone

• Mesotrione

• Tembotrione

Group 4 
T1R1 Auxin Receptors (Synthetic Auxins) 

Synthetic auxin herbicides cause the tissue to “out-grow” 
the cells capacity to maintain function. Treated tissues can 
exhibit epinasty in which stalks twist, lean, and even fall 
over. Leaf rolling and trouble unfurling can also occur.



Management Information
• Always read and follow the label information for the herbicides 

applied.

• University of Missouri extension manual IPM1007 provides 
information on herbicide sites of action, the herbicides in each 
chemical family, as well as their typical injury symptoms.

• Understand that environmental conditions can lead to 
unpredictable crop injury. 

• The majority of crop injury scenarios have little to no impact on 
yield. However, rare cases of severe crop injury have shown the 
potential to impact yield.

• Review planting depth and soil characteristics to understand 
movement of the herbicides in the soil profile.

Group 14 
PPO inhibitors 
PPO inhibitors have the potential to carryover into corn. 
Carryover symptoms include veinal chlorosis or clearing of 
the midvein and veins. PPO 
inhibitors sprayed on corn 
will appear as speckling or 
bronzing of the leaves 
contacted by the spray 
droplets.

• Aryl triazolinones                    

• Diphenylethers

• N-phenylphthalimides

• Pyrimidinediones

Group 2 
ALS inhibitors 

ALS inhibitor herbicides inhibit the enzyme acetolactate 
synthase (ALS). Leaves in the whorl may appear yellow or 
translucent, while older 
leaves can become purple. 
Root growth is inhibited 
causing a “bottle brush” 
appearance. This injury is 
slow to develop (usually 
>5 days). 

• Imidazolinones

• Sulfonylureas

• Triazolopyrimidine
sulfonamides

• Sulfonylamino-
carbonyltriazolinones

Group 5, 7 
Photosystem II Inhibitors 
Photosystem II Inhibitors move throughout the plant and 
block the photosynthesis pathway. This causes loss of 
chlorophyll and carotenoids, as well as membrane leakage 
causing initial symp-
toms of chlorotic 
tissue, followed later 
by necrosis.

• Triazines

• Phenyl-carbamates

• Phenylureas

• Uracils

Group 9 
EPSPS Inhibitors 

Glutamine synthetase
inhibitors also block an 
enzyme necessary in 
photosynthesis. This injury 
is similar to that of 
glyphosate but may occur 
quicker due to the different 
enzyme. 

• Organophosphorus 
(glufosinate)
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The foregoing is provided for informational use only. Please contact your Pioneer sales professional for information and suggestions specific to 
your operation. Product performance is variable and depends on many factors such as moisture and heat stress, soil type, management practices 
and environmental stress as well as disease and pest pressures. Individual results may vary.

Group 6 
Photosystem II Inhibitors
Group 6 photosystem II 
inhibitors “burn” the cells 
on the leaves stopping 
photosynthesis. Injury is 
typically confined to the 
foliage that has been 
contacted by herbicide 
droplets.

• Benzothiadiazoles

• Nitriles

EPSPS inhibitors block 
an enzyme necessary for 
photosynthesis. This 
herbicide is mobile 
throughout the plant. 

• Amino acid derivatives 
(glyphosate)

Group 10 
Glutamine Synthetase Inhibitors 


	Slide Number 1
	Slide Number 2


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments 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

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /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

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /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

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



