
CornoLeafingoOutoPriorotooEmergenceoDueotooChiiiingoInjury
• Severaiofactorsoinotheonormaiotrocessoofogerminationocanoworkotogetherotooresuitoinocornoieafingooutotriorotooemergence.

• Understandingotheomostoiikeiyocausesocanototentiaiiyoheitoavoidoieafingooutotriorotooemergenceoinofutureocrots.

• Symttomsoofochiiiingoinjuryomayobeocomtoundedobyostressesosuchoasoherbicideoinjury,odisease,oorosoiiocrusting.%

• Farmersocanomanageofieidsotooavoidochiiiingoinjuryobyotiantingoduringoaofavorabieoforecastoandoshouidofoiiowoutowithoscouting
foroseediingoheaithoandoemergenceosuccess.

Emergenceovs.oLeafingoOut
Emergence.oVisuaiosignsoofogerminationoinciudeosweiiingoofothe
seed,oeiongationoofotheoradicai,oandogrowthoofotheocoieottiie.1Roots
growodownoandotheoshootso(theocoieottiieoandomesocotyi)ogrowout
dueotoogeotrotism,owhichoisotiantogrowthoinorestonseotoogravity.oThe
coieottiieoisoaoshieidothatotrotectsotheocontainedoieavesoasotheoshoot
isotushedothroughotheosoiiodueotooeiongationoofotheomesocotyio-othe
whiteointernodeotissueobetweenotheoseedoandotheocoieottiieo(Figure
1).oWhenotheocoieottiieosensesoiightowithoredowaveiengths,
mesocotyiogrowthostotsodueotooaochangeoinohormonesosentofromothe
coieottiieotootheomesocotyi.%Theotrocessesoofogerminationoand
emergenceodetendoonoseveraiotytesoofotiantohormones.oOneotyte
thoughtotoobeokeyoinogeotrotismoisoauxins.oAuxinsoareosimiiarotoothe
syntheticotiantohormonesoinoherbicides,osuchoaso2,4-D,oandocause
ceiioeiongation.oHormonesocanobeogreatiyoaffectedobyotemterature
andootheroenvironmentaioconditions.%

Figureo1.oNormaioseediingoemergence.oTheomesocotyioextends,otushingothe
coieottiieothroughotheosoiiosurface.oWithoiightoandotheotressureofromothe
extandingoieaves,otheocoieottiieorutturesoaiiowingotheotiumuieoandoother
ieavesotoogrowoandodeveiot.
%
Leafing Out.%Whenocoieottiiesoareodamagedoor%mesocotyis%have
irreguiarogrowthotriorotooemergence,otheoieavesocanobreakothrough
theocoieottiieo(Figureo2).oWithoutotheotrotectionofromotheointact

coieottiie,oitoisodifficuitoforoieavesotootenetrateotheosoiiosurface.
Thereoareooftenoseveraiofactorsothatocanocontributeotootrobiems
with%ieafing%out,%inciuding:%tiantingodetth,osoiiocomtaction,ochiiiing
injury,osoiiocrusting,oandosaturatedosoiioconditions.%

Figureo2.oUnderoconditionsosuchoasotroiongedoextosureotoocooiosoii
temteratures,otheomesocotyiocanogrowoabnormaiiyoresuitingoinotremature
ruttureoofotheocoieottiieoandoieafingooutobeiowotheosoiiosurface.

%

ChiiiingooroCoidoTemteratureoInjury%
Chiiiingoinjuryocanooccuroatodifferentostagesoofogerminationoand
emergence.oSeedsothatoexterienceocoidotemteraturesooroimbibeocoid
watero(iessothano40ºoF)oinotheofirsto24otoo36ohoursoafterotiantingomay
haveodamagedoceiiomembranesoieadingotooabnormaiogermination
fromodisruttionoofoenergyoconversionoinotheoembryo.2,3%oChiiiingoinjury
duringotheoemergenceotrocessocanoresuitoinocorkscrewed
mesocotyisoand/oroieafingooutobeiowotheosoiiosurface.2,4

Environmentaioconditionsothatofavorochiiiingoinjury%inciudeoextended
extosureotoosoiiotemteraturesoundero50ºoF,oand/oroiargeoswingso(25º
too30ºoF)oinodaiiyosoiiotemteratures.4,5oPiantingoinodryosoiioconditions
canoresuitoinoinadequateoseed-to-soiiomoistureocontactowithinothe
seedofurrow.oTheseoconditionsocanoincreaseotheodifferencesoin
emergenceoamongoseediings.oPiantingodeeteroisooftenoneededoinodry
soiioconditionsotooreachosoiiomoisture.oHowever,otiantingodeeterocan
increaseoieafingooutoundergroundoasotheoiengthoofotimeofrom

% %



germinationotooemergenceoisooftenogreater,owhichoincreasesothe
chanceoforocoieottiieoand/oromesocotyiodamage.

Symttomsoofochiiiingoinjuryocanoaisoobeocausedobyootherofactorsoand
mayobeocomtoundedobyoadditionaiostressesoduringogermination.
Theseostressesoinciudeosoiiocrusting,odisease,ooroherbicideoinjury.
%Sinceosymttomsoareonotouniqueotoochiiiingoinjury,otheyocanobeohard
toodecither.%

OtheroCausesoofoLeafingoOut

Figureo3.oPrematureoruttureoofotheocoieottiieoando‘ieafingoout’omayoiook
iikeoao‘shetherd’socrook’oandocanobeocausedobyocrustedosoiioandochiiiing
injury.o%

Soil Crusting. Asowetosoiisodry,oaocrustoiayerocanoformoonotheosoii
surfaceoandocouidodeiayoorotreventoseediingoemergence.oCrusting
mayobeomoreocommonoinofieidsowithofineotexturedosoiis,oiowoorganic
matter,oandoiittieosurfaceoresidue,oesteciaiiyowhereoexcessiveotiiiage
hasotakenotiace.oAorotaryohoeocanobreakotheocrustotooheitoseediing
emergence.oTimingoisoessentiaioandobreakingotheocrustoasosoonoas
tossibieoisomostobeneficiai.oCooierosoiisowiiioaiiowoseediingsoto
surviveoiongerowhenotryingotoobreakothroughotheocrustoasoiongoas
seedsoareonotoinfectedowithodisease.%

Cloddy or Sandy Soils.oTheomesocotyioisosignaiedotoostot
eiongatingowhenotheocoieottiieosensesoiight.oThisonormaiiyooccurs
whenotheomesocotyioisoattroximateiyo3/4oinchobeiowotheosoii
surface.4,5oCioddyoorosandyosoiisocanoaiiowoiightotoohitotheocoieottiie
whenotheomesocotyioisomoreothano3/4oinchobeiowotheosoiiosurface.
Theoieavesocontinueotooextandobeiowotheocoieottiieocausingoitoto
rutture.oTheoextosedoieavesostruggieotootenetrateotheosoiiofor
successfuioemergenceo(Figureo3).%

Soil Compaction and Sidewall Compaction.oPhysicaioresistance
fromocomtaction,oinciudingosidewaiiocomtaction,ocanoresuitoin
coieottiieodamageooroinadequateoeiongationoofotheomesocotyi.%

Herbicide Injury.oCooioandostressfuioconditionsocanoincreaseothe
riskoforoherbicideoinjury,otarticuiariyofromoherbicidesosuchoaso2,4-D.
Riskoofoieafingooutofromoherbicideoinjuryowouidoiikeiyobeomore
evidentoinoareasowhereoherbicideoattiicationsooveriatted.

ManagementoPractices
Cornoseedingomayoneedotoobeodeiayedoifosoiiotemteraturesoare
hoveringonearo50ºoFowithorainoandocooiotemteraturesoinotheoshort-
termoforecast.3o%Fieidsoshouidobeoscoutedoeariyoifotheyoreceiveorain
shortiyoafterobeingotianted.oIfoimbibitionaiochiiiingodidooccur,othe
seedsowitho’ieaking’oceiiocontentsoareooftenoaogoodosourceoofofood
forotathogens.oHeaithyomesocotyisowiiiobeowhiteoandofirmothrough
theoV6ogrowthostage.4oEariyoscoutingowiiiogiveoanoindicationoof
seediingoheaithoandoemergenceosuccess;ohowever,oharvestotime
showsoifoeariyoseasonoconditionsoinfiuencedoyieidototentiai.
Researchohasosuggestedosomeomodernocornotroductsoareoiess
suscettibieotooimbibitionaiochiiiingoandotheototentiaioforoyieidoioss
canobeomanagedowithoincreasedoseedingorates.6oHowever,othis
researchowasoconductedoonoweii-drainedosoii.oHeavy,ociayosoiisomay
becomeosaturatedoorofioodedowithobigorainoevents.%
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For additional agronomic information, please contact your local seed representative. Individual
results may vary, and performance may vary from location to location and from year to year.
Individual results may vary, and performance may vary from location to location and from year to
year. This result may not be an indicator of results you may obtain as local growing, soil and
weather conditions may vary. Growers should evaluate data from multiple locations and years
whenever possible.  ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS.
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