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Root Uptake 

 Symptoms can be 
confused with 
other soil 
problems or 
drought. 

 Some species will 
develop a spiral 
pattern of branch 
dieback. 

 Develop one sided 
or top dieback. 

 Upper crowns 
tend to develop 
greater damage 
than lower 
crowns. 

Host:  
All species 

Injury is usually found along 
roads, rights-of-way, fuelbreaks, 
dwellings, or other areas where 

road salts and herbicides are 

Identification 

Chemical injury often follows a 

pattern consistent with application 
of the chemical. Injury from road 
salt is usually near a road and 
herbicide injury can sometimes be 
seen ad a swath about the size of a 
spray boom and in disturbed areas 
where noxious weeds are sprayed. 
Chemical injury is often more 
extensive in low area where certain 
chemicals accumulate after runoff. 
In many situations, plant tissue 
samples can be submitted to a 
laboratory to determine the amount 
of a chemical in the plant tissue. 
However, the analysis can be 

expensive. If a chemical is 
suspected of causing tree injury, 
chemical application history should 
be obtained to determine if patterns 
of injury and tree injury symptoms 
are consistent with any chemicals 
applied at or near the site. 
Symptoms vary with the type and 
amount of chemical used.  Injury 
symptoms can be in the form of 
foliar discoloration, premature 
defoliation, deformed growth, shoot 
dieback, branch dieback, reduced 
winter hardiness, and mortality. 

Injury Caused by Salts 


Salts can damage trees either by 
entering the roots as the salts leach 
into the root zone or through the 
foliage or leaf scars on twigs after 
salt spray settles on trees near high-
speed roadways.  Injury symptoms 
can differ for the different entry 
methods 

Root uptake - salt damage is often 
evident soon after spring thaw in 
conifers and soon after budbreak in 
hardwoods. 

When damage is severe: 
	 buds may not break at all and 

branches or whole trees may 

die. 
	 buds will break with reduced  

foliage that soon turns brown 
and dies. 

	 buds further down a branch 
may break and the trees that 
survive look ratty. 

In less severe cases: 
 marginal browning will occur 

on hardwood leaves and  
needle tip browning on  
conifers. 

 symptoms can intensify  
t h r o u g h  t h e  s e a s o n   
culminating with premature 
leaf drop. 

http://fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5186655.pdf�
http://fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5186684.pdf�
http://fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5186684.pdf�
http://fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5186684.pdf�
http://fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5186684.pdf�
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	 Trees that survive injury
from salts will often show 
reduced growth and vigor. 

 
Injury symptoms will usually be  

worse on trees that are exposed to 
higher levels of salt, such as those 
closer to where the salts were 
applied or  trees that are downhill or  
in depressions where salts may 
accumulate after runoff. 

 
Foliar and twig uptake  - on 
hardwoods, 
 bud break may be delayed for 

several weeks or buds may be 
killed resulting in twig dieback. 

  When terminal buds are killed, 
lateral buds will often break 
resulting in witches' broom-like 
growths. 

 Unlike damage caused by root 
uptake, marginal browning 
rarely occurs when salts are 
received as salt spray in 
hardwoods. 

On conifers, 
 Tip browning from salt spray is 

common. This browning can
progress towards the base of a
needle throughout the growing 
season. 

 When severe, 2- and 3-year-old
needles may fall prematurely.   

Patterns of 

Injury from Salt 


Spray 


More Damage 

	 lower in the crown. 

	 on the sides of 
trees facing a high-
speed road. 

Less Damage 

	 trees sheltered 
from spray. 

	 branches higher in 
crowns. 

Salt Injury Management 
There are several tools that may be used in an attempt 

to reduce salt-caused injury to trees. 

 Large amounts of water can be used to flush 
salts out of the soil since they are prone to 
leaching.  However, watering should be carried 
out as early as possible in the spring for 
maximum benefit.  There is potential to 
exacerbate tree injury on soils that are prone to 
water logging and excessive water can have a 
negative affect on nutrient availability to trees. 

 There has been a trend to use de-icing agents 
other than sodium chloride, since they are often 
deemed less damaging to vehicles, roads, and 
vegetation.  Although, some of these agents 
have potential, some of the salts, such as 
calcium chloride and magnesium chloride 
appear to damage vegetation. 

 Road salts are over-applied in many situations.  
If machines were better calibrated to apply the 
optimum level of salt for reducing surface ice, 
while not applying excessive levels of salt, there 
would be less damage to trees. 

 In areas where trees will be planted and road 
salt is expected, plant more salt-tolerant trees if 
feasible. 
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Injury Caused by Herbicides 


Preemergence:  Photosynthetic inhibitors (simazine) -high rates cause leaf 
yellowing. May be confused with nutrient deficiency, drought, or viral 
infections. 
 
Postemergence: 
 Growth regulators (glyphosate) - abnormal leaf development, tip 

yellowing, and dieback; (2,4-D; picloram) – similar to glyphosate in 
addition to twisted petioles and shoots. 

 Contact (paraquat) -injury results from drift causing small dead spots 
on foliage. May be confused with leaf spot diseases or insect feeding 
injury. 

 

Herbicide Injury Management 

 Read the herbicide label carefully and follow the 
application directions explicitly. 

 Make sure equipment is properly calibrated and use 
products that pose the least risk to trees. 

 Contact of non-target trees must be avoided; however, 
damage of trees inadvertently contacted by some 
herbicides could be reduced by immediately washing 
herbicide off affected areas.  Similarly, removing 
branches contacted by herbicides could reduce damage 
to the rest of a tree by systemic herbicides if only a few 
branches are contacted.  

 Activated charcoal may deactivate soil-active herbicides 
on a limited basis. 

 Plant tolerant species. 
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Other Reading 


Derr, J. F., and B. L. Appleton. 1988.  Herbicide Injury to Trees and 
Shrubs. Blue Crab Press. Virginia Beach, VA. 72pp. 

Dobson, M. C. 1991. De-icing Salt Damage to Trees and Shrubs.  
Forestry Commission Bulletin 101. London. 64pp. 

Miller, P. R. 1993. Abiotic Diseases. In Diseases of Pacific Coast 
Conifers. USDA For. Serv. Ag. Handbook 521. Pacific Southwest 
Research Station. Albany, CA. pp.1-32. 

Boutz, G. A. and R. W. Stack. 1986. Herbicides (Air Pollution). In 
Diseases of Trees in the Great Plains.  USDA For. Serv. GTR RM-
129. Fort Collins, CO. pp 33-35. 

Forest Health Protection and State 

Forestry Organizations 


Assistance on State 
And Private Lands 

Montana: (406)  542-4300  
 
Idaho: (208)  769-1525  
 
Utah: (801)  538-5211  
 
Nevada: (775) 684-2513  
 
Wyoming: (307) 777-5659  
 
N.Dakota:(791)228-5422  

Assistance on 

Federal Lands 


US Forest Service Region One 
Missoula: (406) 329-3605 
Coeur d’Alene: (208) 765-
7342 

US Forest Service Region 
Four 
Ogden: (801) 476-9720 
Boise: (208) 373-4227 

Disclaimers | Privacy Policy 

http://www.fs.fed.us/disclaimers.shtml�
http://www.fs.fed.us/privacy.shtml�


<<

  /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



