
 

Storms and natural disasters are always difficult to prepare for and manage afterwards because
they occur infrequently and everyone is usually physically, emotionally, and intellectually exhausted.
Since there are not many reports on which plants grow well in production after flooding, the following
is a compilation of ideas from specialists based on some research, reports in the landscape,
experience, and intuition. These insights are for Hurricane Matthew (October 2016) and may not
apply to other storms or disasters that occur at other times of the growing season. 

POaQW MaWHULaO
RooW roW and decline from lack of o[\gen Wo Whe rooW V\VWem are major WhreaWV folloZing floodV.
Perform a Wriage, VeparaWing Veemingl\ healWh\ planWV from WhoVe WhaW are alread\ VhoZing VignV or
V\mpWomV of flood-relaWed damage. AfWer Whe ZaWer recedeV, inVpecW Whe rooWV (perhapV 5% of each
block). Man\ planWV liVWed in Table 1 aV haYing ³Poor´ Wolerance Wo flooding mighW haYe broZn rooWV
alread\. If man\ or all of Whe rooWV are broZn, diVcard planWV, aV Whe\ eiWher Zill noW recoYer, or, if Whe\
happen Wo regroZ, Where ma\ be Woo mXch infecWed WiVVXe Wo make Whe coVW of WreaWing Whem
ZorWhZhile. The peVWicide applicaWion e[penVe and prodXcWion Wime iW WakeV for Whe crop Wo recoYer
mighW be Whe Vame Wime or longer aV poWWing neZ, healWh\ linerV and groZing Whem Wo a Valeable Vi]e.
PlanWV marked ³Good´ ma\ noW preVenW broZn rooWV or aboYe groXnd V\mpWomV for VeYeral da\V, Vo
check back in a Zeek or WZo Wo Vee if rooWV are deca\ed and if an\ foliar V\mpWomV like chloroWic
foliage or ZilWing occXr. In more adYanced VWageV, aboYe groXnd V\mpWomV ma\ inclXde VWXnWing of
Werminal groZWh, VhorWening of inWernodeV and inWerYeinal chloroViV. TheVe planWV are noW likel\ Wo
recoYer and, if Whe\ do, ma\ need anoWher VeaVon of groZWh or aW leaVW a neZ flXVh of groZWh before
Vale. MoniWor Whem for Whe planW diVeaVeV oXWlined beloZ in VXb-heading PaWhogenV.

Table 1 beloZ conWainV planWV deVignaWed aV eiWher ³Good´ or ³Poor´ flooding Wolerance. TheVe
rankingV are baVed primaril\ on informaWion from landVcape planWingV flooded for more Whan 5 da\V
and Vome aV long aV 30 conVecXWiYe da\V. Unlike conWainer groZn planWV, WheVe planWV had
eVWabliVhed rooW V\VWemV in Voil and Zere noW ZiWhoXW ZaWer Zhen Whe floodV receded. AddiWionall\,
Wheir foliage ZaV alVo noW XnderZaWer. ThXV, conWainer-groZn planWV ma\ e[perience addiWional
VWreVVeV and ma\ reVpond differenWl\. AlVo keep in mind WhaW Whe Wime of \ear a planW iV flooded haV a
VXbVWanWial impacW on iWV VXrYiYal. DormanW planWV can VXrYiYe flooding condiWionV longer Whan
acWiYel\ groZing planWV dXring Yer\ Zarm WemperaWXreV. UVe Whe Wable and aboYe Wriage proceVV aV a
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gXide Wo deWermine ZheWher Wo keep planWV, moniWor planWV cloVel\, or diVcard planWV alWogeWher. DaWa
are compiled from Whe folloZing foXr ZebViWeV and pXblicaWionV, bXW Ze haYe modified Whe rankingV Wo
eiWher ³Good´ or ³Poor´ VXrYiYabiliW\.

1 and 2. Shade and Flood Tolerance of Trees

3. Qualifiers for Quagmires: Landscape Plants for Wet Sites

4. Effects of Flooding on Woody Landscape Plants

HXncheV in Table 1 are baVed on diVcXVVionV ZiWh Dr. Todd LaVVeigne (TXlVa BoWanic Garden), Dr.
Tom Ranne\ (NC SWaWe), Dr. Jim OZen (Virginia Tech), Dann\ LaXderdale (NC SWaWe), and Dr.
AnWhon\ LeBXde (NC SWaWe). ThiV iV an area for fXWXre VWXd\ and obVerYance oYer Whe ne[W VeYeral
monWhV Wo Vee Zhich planWV recoYer.



TabOe 1. LiVW Rf SOaQWV WhaW aUe aVVXPed WR haYe eiWheU gRRd (G) RU SRRU (P) WROeUaQce
WR VeYeUaO da\V Rf fORRdiQg iQ cRQWaiQeUV. HXQch (H) UeSUeVeQWV VXUYiYaO eVWiPaWed
baVed RQ e[SeUieQce aQd kQRZOedge Rf Whe SOaQW¶V URRW V\VWePV. A deVigQaWiRQ Rf G?



aQd H PeaQV SOaQWV Pa\ RU Pa\ QRW cRPe back, bXW WheiU YaOXe iV WR high WR QRW VaYe
WheP.

GeQXV SSecieV CXOWiYaU TROeUaQce RefeUeQce
PXbOicaWiRQ

TUeeV

Acer negXndo G 2,3

Acer plaWanoideV P 1

Acer rXbrXm G 1,3

Acer VaccharinXm G 2

Acer VaccharXm P 1

Acer [freemanii G 3

AeVcXlXV paYia G 3

AlnXV glXWinoVa G 3

Amelanchier canadenViV G 3

AVimina Wriloba G H

BeWXla nigra G 1,3

Car\a Vpp. P 4

CaWalpa VpecioVa G 3

CelWiV occidenWaliV G 2,3

CerciV canadenViV P 1



CledaVWriV kenWXkea P 4

CornXV florida all VpecieV P 1

CornXV florida µCloXd 9¶ P 1

CornXV florida µCherokee
Chief¶

P 1

CornXV florida Yar. rXbra P 1

CornXV maV G 1

CornXV koXVa All cXlWiYarV G? H

CraWaegXV phaenop\rXm P 1

DioVp\roV Yirginiana G 2,3

FagXV Vpp. P 4

Fra[inXV americana G 2,3

Fra[inXV carolina G 3

Fra[inXV pennV\lYanica G 2,3

GlediWVia WricanWhoV Yar. inermiV G 1

JXglanV nigra P 1,2,4

LagerVWroemia Vpp. G H

LiqXidamber VW\raciflXa G 2,3

Liriodendron WXlipifera P 4

Magnolia grandiflora G 3



Magnolia VoXlangeana P 1

Magnolia Yirginiana G 3

MeWaVeqXoia gl\pWoVWroiboideV G 4

N\VVa V\lYaWica G 2,3

OVWr\a Yirginiana P 4

PlaWanXV occidenWaliV G 2

PlaWanXV Vpp. G 3

PlaWanXV [ acerifolia G 4

PrXnXV perVica P 1

PrXnXV Vpp. cherrieV,
plXmV,
peacheV,
apricoWV

P 1,4

PrXnXV VXbhirWella P 1

P\rXV Vpp. G 3

QXercXV alba P 2

QXercXV falcaWa G 2

QXercXV laXrifolia G 3

QXercXV l\raWa G 3

QXercXV mXehlenbergii P 4

QXercXV palXVWriV G 2



QXercXV phelloV G 2

QXercXV robXr P 4

QXercXV rXbra P 2

QXercXV VhXmardii P 2

QXercXV VWellaWa P 2

QXercXV YelXWina P 2

QXercXV Yirginiana G 3

QXercXV [ VchXeWWi G 4

QXercXV nXWWallii G 2

Sali[ maWVXdana 'TorWXoVa' G 4

Sali[ G 1

Sali[ 'Golden
cXrlV'

G 4

Sali[ 'Prairie
CaVcade'

G 4

Spiraea japonica P 4

SW\ra[ japonica P H

S\ringa Vpp. P 4

Ta[odiXm diVWichXm G 3

Tilia Vpp. P 4



UlmXa alaWa G 2

UlmXV americana G 2

UlmXV parYifolia G 3



EYeUgUeeQV

CephaloWa[XV Vpp. G H

Chamaec\pariV obWXVa, piVifera µHinoki,¶
µGold MopV,¶
eWc.

P H

Chamaec\pariV Wh\oideV G 3

CXpreVVXV Vp. Le\landV P H

Ile[ opaca G 2

JXniperXV chinenViV 'TorXloVa,'
'SparWan,'
'BlXepoinW,'

G 1

JXniperXV conferWa µBlXe pacific' P H

JXniperXV daYXrica µParVoni' G? H

JXniperXV hori]onWaliV µPlXmoVa
CompacWa'

P H

JXniperXV ProcXmbenV µNana' P H

JXniperXV VcopXlariXm µSk\ RockeW' P H

JXniperXV Yirginiana µGre\ OZl' G 1

MicrobioWa decXVVaWa P 4

Picea abieV P 1,4

Picea mariana G 4

Picea omorika P 4



Picea pXngenV Yar. glaXca P 1

PinXV echinaWa P 2

PinXV Waeda P 2

Ta[XV cXVpidaWa P 1

Ta[XV cXVpidaWa Yar. e[panVa P 1

Ta[XV media µHickVii¶ P 1

ThXja occidenWaliV P 1,3

ThXja plicaWa G 3

TVXga canadenViV P 1



ShUXbV

Abelia Vpp. P H

Aronia arbXWifolia G 3,4

Aronia melanocarpa G 4

Aronia [ prXnifolia G 4

A]aleaV Vpp. P H

BerberiV WhXnbergii G 1

BXddleia Vpp. G? H

BX[XV Vpp. G? H

Camellia japonica G? H

Camellia VaVanqXa G? H

CepahlanWhXV occidenWaliV G 2

ChaenomeleV Vpp. G H

CleWhra acXminaWa G 3

CleWhra alnifolia G 3,4

CornXV VangXinea G 4

CornXV Vericea/alba G 4

CornXV VWolonifera G 4

CornXV amomXm G 3



C\rilla racemiflora G 3

Dirca palXVWriV G 3,4

DiVW\liXm Vpp. P H

EXon\moXV americana G 3

EXon\moXV Vpp. P 4

ForV\Whia Vpp. G H

FoWhergilla Vpp. G 3

Gardenia Vpp. P H

HibiVcXV V\riacXV G 3

H\drangea arboreVcenV P H

H\drangea macroph\lla G H

H\drangea qXercifolia P H

Ile[ [ aWWenXaWa G H

Ile[ caVVine G 3

Ile[ crenaWa all cXlWiYarV P H

Ile[ decidXa G 2

Ile[ Vpp. Red hollieV,
Oakland,
Oakleaf, eWc.

G H

Ile[ YerWicillaWa G 3



Ile[ YomiWoria G 3

Ile[ glabra G 3

IlliciXm Vpp. G 3

IWea Vpp. G 3

LeXcoWhoe fonWaneViana G 3

LigXVWrXm Vpp. G 1

Lindera ben]oin G 3

lle[ cornXWa and h\bridV
ZiWh I.
cornXWa;
'Nellie
SWeYenV'

G H

LoropeWalXm Vpp. P H

Mahonia Vpp. G H

Morella (m\rica) cerifera G 3

Morella (m\rica) penV\lYanica G H

Nandina domeVWica 'GXlfVWream,'
'Harbor
Belle,'
'Harbor
DZarf'

G H

Nandina domeVWica 'FirepoZer' P? H

NeriXm oleander G H

OVmanWhXV fragranV G H



OVmanWhXV heWeroph\llXV 'GoVhiki' P? H

Ph\VocarpXV opXlifoliXV G 4

PiWWoVporXm Wobira G? H

RaphiolepiV Vpp. P H

Rhododendron aWlanWicXm G 3

Rhododendron Vpp. LiWWle leaYed
eYergreen

P H

Rhododendron YiVcoVXm G 3

RoVa Vpp. P H

Sali[ Vpp. G 4

SambXcXV canadenViV G 3

Spiraea japonica µGoldmoXnd,'
'LiWWle
PrinceVV,'
'Neon FlaVh

P H

Spiraea nipponica µSnoZmoXnd' G H

Spiraea [ YanhoXWWei G H

S\ringa Vpp. P H

VacciniXm cor\mboVXm G 4

VibXrnXm aZabXki µChindo' G H

VibXrnXm caVVinoideV G 3,4

VibXrnXm daYidii P H



VibXrnXm lenWago G 1,4

VibXrnXm nXdXm G

VibXrnXm odoraWiVVimXm P H

VibXrnXm opXlXV G 3,4

VibXrnXm prXnifoliXm G H

VibXrnXm WinXV µCompacWXm' G H

VibXrnXm WrilobXm G 1,4

VibXrnXm [ pragenVe G? H

VibXrnXm denWaWXm G 1

Weigela Vpp. P 4

YXcca Vpp. P 4

ViQeV

ClemaWiV Yirginiana G 4

Hedera Vpp. G H

TracheloVpermXm jaVminoideV G H

WiVWeria Vpp. G H



Figure 1. Removing root balls from
containers to inspect roots for

damage.

Attribution: Anthony LeBude

Figure 2. Brown roots already dead
from flooding after 36 hours of

inundation.

Attribution: Anthony LeBude



Figure 3. Defoliation of Nandina
domestica after total immersion from

flooding for 36 hours.

Attribution: Anthony LeBude

Figure 4. Marginal necrosis of foliage
of Prunus spp. after flooding of just

the containers for 48 hours.

Attribution: Anthony LeBude



SXbVWUaWHV
ConWaineri]ed planWV WhaW Zere flooded ZiWh ZaWer conWaining VilW or fine parWicleV ma\ reVXlW in a Whin
la\er of accXmXlaWion on Whe Wop of each VXbVWraWe in Whe planW (FigXre 7). BecaXVe parWicleV are fine,
Whe\ mighW inhibiW ZaWer peneWraWion from irrigaWion and acWXall\ decreaVe Whe YolXme of ZaWer WhaW
reacheV Whe rooWV. Simpl\ remoYe Whe la\er b\ hand, Zhich alVo mighW remoYe an\ Zeed VeedV
conWained in Whe flood ZaWerV, WhXV preYenWing poWenWial Zeed problemV laWer. AddiWionall\, decreaVed
VXbVWraWe air Vpace and increaVed ZaWer holding capaciW\ ma\ occXr if Whe VilW parWicleV infiWraWe doZn
inWo poroXV VXbWraWeV. Therefore, reeYalXaWe irrigaWion VchedXling Wo enVXre WhaW planWV are noW
oYerZaWered and WhaW ample air iV aYailable Wo Whe planW rooWV Wo minimi]e poWenWial rooW diVeaVeV.

Figure 5. Death of leaves and stems
on new growth of Ligustrum spp. after

total immersion for 48 hours.

Attribution: Anthony LeBude

Figure 6. Blackened tissue
underneath leaves of Camellia
japonica after 36 hours of total

immersion.

Attribution: Anthony LeBude



NXWULWLRQ
PlanWV ZiWh conWrolled releaVe ferWili]er (CRF) incorporaWed inWo Whe conWainer VhoXld be fine eYen
WhoXgh planWV Zere flooded for VeYeral da\V. ThiV iV alVo WrXe of planWV poWWed Xp in laWe VXmmer
eVpeciall\ if a longer Werm CRF (more Whan 3-4 monWh releaVe paWWern) ZaV XVed. PlanWV WhaW Zere
WopdreVVed ZiWh CRF mighW haYe loVW an\ remaining prillV on Wop of Whe conWainer VXbVWraWe.
Generall\ prillV of CRF in conWainerV ZheWher on Wop or incorporaWed aW WhiV Wime of \ear haYe Yer\
liWWle CRF aYailable, Vo leWWing planWV Vimpl\ go dormanW afWer recoYer\ mighW be a beWWer opWion Whan
reappl\ing loVW nXWrienWV. PlanWV ZiWh dead rooW WipV mighW noW be able Wo abVorb nXWrienWV eiWher, Vo a
recoYer\ period iV neceVVar\ for neZ rooWV Wo deYelop. MoniWor planWV afWer recoYer\ making VXre noW
Wo oYerZaWer. CondXcW poXr-WhroXghV if poVVible afWer a feZ ZeekV Wo deWermine nXWrienW aYailabiliW\.
DeWermine Zhich planWV, depending on Vale daWe in Vpring, mighW need more nXWrienWV. FerWili]ing a
fXll raWe in fall, WhiV cloVe Wo Whe firVW froVW mighW VWimXlaWe groZWh and caXVe fXrWher damage.
AddiWionall\, if planWV haYe compromiVed rooW V\VWemV, Whe\ ma\ be more VXVcepWible Wo ValW

Figure 7. Silt accumulated on top of
container substrate after flooding.

Attribution: Anthony LeBude



damage. FerWili]ing ZiWh a loZ Wo mediXm VolXble ferWili]er coXld be a good opWion Wo improYe
nXWriWion leYelV before ZinWer ZiWhoXW VXppl\ing VXVWained leYelV of nXWrienWV WhaW coXld inadYerWenWl\
VWimXlaWe groZWh.

IUULJaWLRQ
MoniWor planWV afWer recoYer\, making VXre noW Wo oYerZaWer or Xnder ZaWer. BecaXVe rooWV V\VWemV
are compriVed, Whe planWV Zill be dependenW on Whe feZ healWh\ rooWV remaining Wo VXppl\ all ZaWer.
Therefore, once Whe planWV haYe dried Wo Whe poinW of needing irrigaWed again, VhorW, freqXenW
irrigaWion eYenWV are beWWer Whan infreqXenW, heaY\ irrigaWion eYenWV, alWhoXgh Wake inWo conVideraWion
ZeaWher and planW demand for ZaWer.

HHUbLcLdH
Flooding can remoYe reVidXal herbicideV and bring in neZ ZeedV. When Voil erodeV, reVidXal
herbicideV moYe ZiWh Whe Voil; Wherefore, in highl\ eroded ViWXaWionV one can aVVXme Whe reVidXal
herbicide iV all bXW gone. Where Voil eroVion did noW occXr herbicideV can leach, ZaVh in VXrface
ZaWerV, or decompoVe rapidl\. The onl\ Za\V Wo knoZ if Whe herbicide haV diVVipaWed iV Wo ZaiW and
ZaWch for Zeed emergence or Wo condXcW a bioaVVa\. More deWailed informaWion iV aYailable in Whe
facWVheeW: After the Flood – Weed Management for Nurseries and Landscapes.

BRUHUV
SWem borerV poVe VignificanW riVk Wo recenWl\ flooded WreeV Vince granXlaWe ambroVia beelWeV are
aWWracWed Wo Whe eWhanol WhaW iV prodXced b\ WreeV aV a VWreVV reVponVe Wo flooding. ForWXnaWel\, aV of
WhiV Wime (Fall HXrricane), ambroVia beeWleV are done fl\ing XnWil Whe folloZing Vpring. IW iV difficXlW Wo
Va\ if WreeV flooded Whe preYioXV fall Zill be more YXlnerable in Whe folloZing Spring. For inVWance, if
Whe rooWV are noW VeYerel\ impacWed and do noW VXccXmb Wo a diVeaVe, VXch aV Phytophthora, When
Whe\ VhoXld be ok ne[W Vpring. BXW, if flood VWreVV WhiV fall impacWV YarioXV ph\Viological proceVVeV,
for inVWance, diVrXpWV dormanc\ and leadV Wo ZinWer injXr\ or caXVeV diVeaVe iVVXeV or impaired rooW
fXncWion, When iW coXld indeed reVXlW in WreeV being YXlnerable Wo aWWack in Whe Vpring. Dr. ChriV
Ranger, ReVearch EnWomologiVW, USDA-AgricXlWXral ReVearch SerYice, WooVWer, Ohio, haV
condXcWed VhorW-Werm Wime coXrVe anal\VeV of eWhanol emiVVionV on WreeV in Vpring. EWhanol iV
indXced in dogZoodV and redbXdV ZiWhin 1 da\ of iniWiaWing flooding, peakV aroXnd 7-10 da\V, and
XVXall\ beginV Wo drop off aroXnd 20 da\V. HoZeYer, Where iV a VXrpriVing amoXnW of inWraVpecific
YariabiliW\ in VWreVV indXced eWhanol emiVVionV. He WhinkV iW ZoXld be XVefXl Wo moniWor WreeV WhaW are
knoZn Wo be inWoleranW of flooding dXring WhiV fall, ZinWer, and earl\ Vpring before beeWleV VWarW fl\ing
Wo Vee if an\ XnXVXal V\mpWomolog\ appearV. Dr. ChriVWopher T. Werle, Biological Science
Technician, USDA-ARS, PoplarYille, MS, menWioned WhaW VWreVVed foreVW WreeV in Whe VXrroXnding
habiWaW ma\ alloZ for a greaWer popXlaWion of beeWleV aroXnd Whe nXrVerieV dXe Wheir oZn VWreVVeV



e[perienced, and Wherefore Where mighW be more aWWackV eYen fXrWher oXW from ne[W Vpring, bXW WhaW iV
jXVW VpecXlaWion. In eiWher caVe, Wrap for beeWleV on nXrVer\ for Whe ne[W Whree \earV or folloZ Whe
gXidelineV beloZ Wo become aZare of Zhen Whe\ merge in \oXr area.

AW WhiV Wime iW iV noW neceVVar\ Wo appl\ a nXrVer\ Zide preYenWaWiYe Vpra\ of permeWhrin (or Vimilar
peVWicide) Wo preYenW borerV from aWWacking WreeV WhiV fall. In general, borerV are noW acWiYe in Whe fall
and inVecWicide applicaWionV Zill noW remain effecWiYe WhroXgh Whe Vpring Zhen flighW beginV again.
Therefore, moniWor WrapV and ZaiW XnWil borerV emerge in Vpring before beginning a Vpra\ program.

AddiWionall\, folloZ SWeYe Frank on WZiWWer (@ornapeVWV) Wo learn Zhen beeWleV emerge in Whe
folloZing Vpring afWer fall hXrricaneV. Trapping aW \oXr locaWion iV Whe beVW Za\ Wo knoZ Zhen inVecWV
are acWiYe. For nXrVerieV Vpread oYer differenW properWieV or Yer\ large nXrVerieV, deplo\ing VeYeral
WrapV can help idenWif\ ³hoW VpoWV´ and prioriWi]e peVWicide applicaWionV. Begin trapping for beetles at
your nursery by using this guide: Granulate [Asian] Ambrosia Beetle Trapping.

IQdXVWU\ aUWicOeV aQd SXbOicaWiRQV abRXW fORRdiQg aQd aPbURVia beeWOeV:

Developing a Media Moisture Threshold for Nurseries to Reduce Tree Stress and Ambrosia Beetle
Attacks

OWher borerV, for e[ample clear-Zinged borerV, are knoZn Wo aWWack VWreVVed WreeV Xp Wo 1-2 \earV
afWer Whe VWreVV haV occXrred. FolloZ WhiV link Wo learn Wheir life c\cle and meWhodV Wo VcoXW and
moniWor for Whem: Peachtree Borer in the Landscape. MainWaining a cXrrenW Vpra\ program ne[W
Vpring Zhen WhoVe borerV emerge ZoXld be ideal. FlaWheaded appleWree borerV emerge laWer in
Vpring and alVo aWWack preYioXVl\ VWreVVed WreeV eVpeciall\ if Vome VorW of ZoXnd iV preVenW. TreeV
ma\ alread\ be infeVWed ZiWh borerV from earlier WhiV Vpring, Vo VcoXWing iV imporWanW. Their life c\cle
iV here: Wood Boring Beetles in Trees.

AQ OUQaPHQWaO POaQW PHVW MaQaJHPHQW
GXLdH aQd PHVWLcLdH RRWaWLRQ POaQQLQJ
ALd

UVe WhiV ZonderfXl maVWer-Zork for a comprehenViYe XnderVWanding of modeV of acWion, roWaWing
peVWicideV, Wrade nameV, and Whe inVecWV and peVWV Whe\ conWrol in Whe nXrVer\ and landVcape. IW iV a
beaXWifXl conWribXWion from Whe UniYerViWieV of TenneVVee and ClemVon.

An Ornamental Plant Pest Management Guide and Pesticide Rotation Planning Aid 



PaWKRJHQV
Taken from Flooding and Its Effects on Trees

CaQkeU DiVeaVeV
A Zide range of fXngi inciWe canker diVeaVeV in boWh hardZood and conifer hoVWV b\ inYading Whe
bark, cambiXm, and oXWer VapZood of brancheV and VWemV Zeakened b\ mechanical injXrieV, inVecW
feeding, ZaWer e[WremeV, or oWher diVeaVeV. BrancheV and main WrXnkV of WreeV VXbmerged in flood
ZaWerV or injXred b\ floaWing debriV Zill be prime WargeWV for inYaVion b\ canker fXngi. Some of Whe
moVW common canker diVeaVeV inclXde NecWria, C\WoVpora, BoWr\oVphaeria, and BoWr\odiplodia.

S\PSWRPV
CankerV appear aV locali]ed dead areaV on brancheV or VWemV and are commonl\ aVVociaWed ZiWh
ZoXndV or dead branch VWXbV. The\ ofWen appear diVcolored or VXnken, and Whe bark ma\ or ma\
noW remain aWWached Wo Whe face of Whe canker. Some canker diVeaVeV VXch aV NecWria prodXce
]onaWe or WargeW-like cankerV in reVponVe Wo VXcceVViYe la\erV of callXV WiVVXe forming aW Whe
progreVVing edge of Whe canker. CankerV can girdle brancheV or Vmall VWemV and reVXlW in ZilWing or
dieback. Canker diVeaVeV are rarel\ faWal Wo Wheir hoVWV XnleVV large or mXlWiple cankerV girdle Whe
main VWem.

MaQagePeQW
BecaXVe ZoXnding and prediVpoViWion pla\ a role in Whe deYelopmenW of canker diVeaVeV, Whe beVW
approach Wo managemenW iV Wo minimi]e Wree VWreVV and injXrieV.

Ph\WRShWhRUa aQd P\WhiXP RRRW DiVeaVeV
SpecieV of Phytophthora and Pythium, commonl\ knoZn aV ZaWer-mold fXngi, are ideall\ VXiWed for
ZaWerlogged Voil condiWionV. PlanW rooWV VWreVVed b\ redXced o[\gen in ZaWerlogged VoilV e[Xde
more amino acidV and eWhanol, Zhich aWWracW infecWiYe, VZimming VporeV (]ooVporeV) Wo rooW
VXrfaceV. ZooVporeV are diVperVed in VXrface ZaWer VXch aV flood, rXnoff and irrigaWion ZaWerV and
Wherefore; an increaVe in rooW and collar roW diVeaVeV caXVed b\ VpecieV of Phytophthora and
Pythium can be e[pecWed.

S\PSWRPV Rf DiVeaVeV CaXVed b\ SSecieV Rf Ph\WRShWhRUa aQd P\WhiXP
S\mpWomV inclXde VWXnWing, leaf chloroViV, redXced leaf Vi]e, baVal VWem cankerV Zhich ofWen oo]e
Vap, rooW and collar deca\, croZn dieback, ZilWing, and deaWh. Pythium spp. caXVe damping-off and
rooW roW on \oXng VeedlingV in nXrVerieV and can infecW nearl\ all coniferV and hardZoodV.



Phytophthora spp. inciWe rooW and collar roW diVeaVeV, aV Zell aV a nXmber of foliar diVeaVeV, on a
Zide range of nXrVer\ and foreVW Wree hoVWV inclXding Rhododendron, A]alea, Kalmia, Abelia,
LeXcoWhoe, VibXrnXm, PieriV, CamelliaV.

MaQagePeQW Rf Ph\WRShWhRUa aQd P\WhiXP RRRW DiVeaVeV
AYoiding ZaWerlogged or pXddled areaV iV ke\ Wo managing WheVe paWhogenV. RemoYing planWV from
ZaWerlogged areaV aV Voon aV poVVible Zill help limiW diVeaVe. AddiWionall\, Where are VeYeral
fXngicide drencheV and Vpra\V aYailable WhaW Zill help redXce diVeaVe. See Relative Effectiveness of
Various Chemicals for Disease Control of Ornamental Plants for prodXcWV.

HROO\ DiVeaVeV aQd TheiU CRQWURO iQ Whe LaQdVcaSe

BOacN RRRW RRW. ThiV iV Vpecific for black rooW roW on hollieV and oWher hoVWV.



OWKHU RHVRXUcHV
Flood Information for Landscapes and Gardens

Flooding and TXrfgraVVeV

AfWer Whe SWorm: WhaW Wo do if \oXr peVWicide VWorage bXilding iV flooded

PeVWicide SWorage ConcernV DXring a Flood: PreYenWion and Emergenc\ ReVponVe

Shade and Flood Tolerance of Trees

Effects of Flooding on Woody Landscape Plants

Flooding and Its Effects on Trees

Qualifiers for Quagmires: Landscape Plants for Wet Sites

Plants for Damp or Wet Areas

Trees, Shrubs, and Groundcovers Tolerant of Wet Sites

ChainVaZ SafeW\

Storm Damage to Landscape Trees: Prediction, Prevention, Treatment

Managing Storm Damaged Trees

Storm Damaged Residential Trees: Assessment, Care and Prevention

Urban ForeVW HXrricane RecoYer\ Program

Hurricane Preparedness

Trees and Ice Storms

Lightning Protection for Trees

Managing Drought on Nursery Crops

The Pour-Through Extraction Procedure: A Nutrient Management Tool for Nursery Crops

Preparing Nursery Crops for Winter



AXWhorV

PXbOLcaWLRQ daWe: OcW. 13, 2016
ReYLVed: SeSW. 22, 2023

AQWKRQ\ LeBXde
NXUVeU\ CURSV E[WeQViRQ SSecialiVW aQd AVVRciaWe PURfeVVRU HRUWicXlWXUal ScieQce

JRe NeaO
PURfeVVRU Rf Weed ScieQce, E[WeQViRQ SSecialiVW & DeSaUWPeQW E[WeQViRQ LeadeU HRUWicXlWXUal
ScieQce

BaUbaUa FaLU
LaQdVcaSe E[WeQViRQ SSecialiVW aQd AVVRciaWe PURfeVVRU HRUWicXlWXUal ScieQce

TRP RaQQe\
PURfeVVRU HRUWicXlWXUal ScieQce

DaQQ\ LaXdeUdaOe
AUea SSeciali]ed AgeQW - NXUVeU\ aQd GUeeQhRXVe, EaVWeUQ RegiRQ WilVRQ CRXQW\

MaUN WeaWKLQgWRQ
DiUecWRU & CXUaWRU Rf CRllecWiRQV HRUWicXlWXUal ScieQce

SWeYeQ FUaQN
AVVRciaWe PURfeVVRU EQWRPRlRg\ aQd PlaQW PaWhRlRg\

IQga MeadRZV
E[WeQViRQ AVVRciaWe, VegeWable aQd GUeeQhRXVe OUQaPeQWal PaWhRlRg\ EQWRPRlRg\ aQd PlaQW
PaWhRlRg\

SaUa VLOOaQL
E[WeQViRQ SSecialiVW (ASSle aQd OUQaPeQWal PlaQW PaWhRlRg\) EQWRPRlRg\ aQd PlaQW PaWhRlRg\

AP\ FXOcKeU
UQiYeUViW\ Rf TeQQeVVee

JLP OZeQ
ViUgiQia Tech

SaUaK WKLWe
ClePVRQ UQiYeUViW\

J.C. CKRQg
ClePVRQ UQiYeUViW\

CKULV RaQgeU
USDA-ARS

CKULVWRSKeU WeUOe
USDA-ARS

JaPeV AWOaQd
USDA-ARS



N.C. CooperaWiYe E[WenVion prohibiWV diVcriminaWion and haraVVmenW regardleVV of age, color, diVabiliW\,
famil\ and mariWal VWaWXV, gender idenWiW\, naWional origin, poliWical beliefV, race, religion, Ve[ (inclXding
pregnanc\), Ve[Xal orienWaWion and YeWeran VWaWXV.
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