
Field Edge Effect in Corn

Lower Performance Along Field Edges
• There are a number of factors that can cause corn yields to be 

lower along the edges of a field:

– Insect populations that move in from fence rows.

– Herbicide drift from neighboring fields.

– Soil compaction in the end rows, especially in areas that 
have heavy traffic during harvest.

• In some cases, poor performance is specifically associated with 
exposure of the field edge to wind.

– Edges adjacent to a road or a shorter crop such as 
soybeans that are directly exposed to wind fare worse 
than edges along another corn field that have a greater 
degree of protection

– Poor performance is more frequently observed on the 
southern and western edges of fields (Figure 1).

Heat and Drought Stress
• Higher temperatures increase crop water demand by creating 

a higher vapor pressure deficit (VPD) between the saturated 
leaf interior and the ambient air.

• Vapor pressure deficit (VPD) is the difference between how 
much water the air can hold when it is saturated and how 
much water it currently holds.

• Air space in the interior of living plant tissue is essentially fully 
saturated with water

• The greater the vapor pressure deficit between the leaf interior 
and the surrounding air, the faster the rate at which water will 
be pulled out of the plant and evaporated.

• Extreme heat dramatically increases water demand – raising 
temperature from 80 °F to 95 °F (27 °C to 35 °C) causes water 
demand to double (Lobell et al., 2013)

Key Points:
• Reduced corn yield along field edges can be associated 

with the effect of incoming winds on the microclimate 
within the field.

• Hot, dry air hitting the leading edge of a field increases 
evaporative demand and amplifies heat and drought 
stress along the field edge.  

• The air picks up more moisture as it moves across the 
field, so plants in the interior experience less stress than 
those on the edge.

Vapor Pressure Deficit and Temperature
• Extreme heat dramatically increases water demand  

because VPD increases exponentially with increasing 
temperature, even as relative humidity (RH) stays constant. 

• For example, if the RH of ambient air is 30%, the vapor 
pressure deficit will be much greater at 100 °F (38 °C) than 
at 77 °F (25 °C) (Figure 7), creating a much higher 
evaporative demand at the higher temperature (Figure 2).

Figure 2. Vapor pressure for water by relative humidity and 
temperature.

• In cases where herbicide drift can be ruled out, the edge effect 
is likely associated with the effect of incoming winds on the 
microclimate within the field.

• Particularly in hot and dry summers, arid winds can amplify 
heat and drought stress along exposed edges of the field.

Figure 1. Corn field showing stress symptoms along the western edge 
of the field, with soybeans in the neighboring field (September 2021). 
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Low Wind – Layer of water-saturated air builds up around 
the crop canopy, reducing the vapor pressure deficit and 
slowing transpiration.   

Hot/Dry Wind – Saturated air is removed and replaced 
with drier air, increasing the vapor pressure deficit and 
rate of water loss.

Field Edge – Plants along the field edge have greater 
exposure to wind than plants in the field interior, 
accelerating water loss and onset of drought stress.

Wind Increases Stress
• Wind can exacerbate heat stress by increasing the VPD 

between the leaves and the air immediately surrounding them.

• When water is evaporated from plant leaves, the air above the 
surface gradually becomes more saturated with water vapor. 

– If winds are low, this layer of saturated air stays in place 
around the crop canopy, causing the evapotranspiration 
rate to decrease (Figure 3). 

– When winds are high, this layer of saturated air is 
constantly being removed and replaced with drier air 
(Allen et al., 1998).

• At high relative humidity, wind speed will matter less, as the 
wind will only be able to replace the saturated air with slightly 
less saturated air. 

• Under arid conditions though, small variations in wind speed 
may result in larger variations in VPD and evapotranspiration.

Impact on Corn Plants
• Corn plants respond to higher VPD by closing their stomata, 

which helps preserve water, but also reduces the rate at which 
plants take in CO2, which lowers the rate of photosynthesis 
and hurts yield.

• Greater evaporative demand also increases the rate at which 
the soil water supply is depleted, which can cause longer-term 
stress on the crop.

• Plants on field edges may be at greater risk for sunscald, which 
occurs when evaporative demand increases faster than the 
plant is able to respond, causing leaf tissue to die.

Figure 3. Illustration of the effect of arid wind on the microclimate of 
the crop canopy

• The more severe stress along the field edge is likely due to the 
fact that the air is driest when it encounters the leading edge 
of field and picks up moisture as it moves across the crop 
canopy (White and Licht, 2020; Westgate and Vittetoe, 2017). 

• Consequently, the effect of wind on VPD is greatest for plants 
near the field edge and lower for plants in the rest of the field 
(Figure 3).
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Figure 4. Corn field showing stress symptoms along the edge of the 
field where it is bordered by soybeans and CRP, but no symptoms 
where it is bordered by corn (September 2021). 

Corn 

Soybeans 

Soybeans 

CRP

Photos courtesy of Alex Woodall, Pioneer Field Agronomist. 

Wind

Wind

http://www.fao.org/3/x0490e/x0490e00.htm#Contents
https://crops.extension.iastate.edu/blog/mark-westgate-rebecca-vittetoe/addressing-edge-or-border-effect-corn-yields
https://crops.extension.iastate.edu/blog/mark-licht-tyler-white/corn-edge-effect-farm-project

	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



