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• Why roadside plantings?
• Challenges to establishment and maintenance

• Above ground
• Below ground

• Improving establishment
• Site preparation
• Plant selection

• Continuing challenges

Program outline



Why roadside plantings?

TxDOT





Lady Bird Johnson Wildflower Center



Pollution mitigation

Freep.com



Pollution mitigation: Capture of fine particulates

He et al., 2022



Cadmium and lead accumulation in roadside plants



Mitigation of Urban Heat Island Effects

Heat Island Group, Lawrence Berkeley National Laboratory



Driver safety



Driver safety: Reduced drive frustration



Noise abatement



Noise abatement

Ow and Ghosh, 2017



Reduced maintenance



Above Ground Challenges 

• Microclimate
• High radiation load
• Increased temperatures

• Contaminants
• Vehicle emissions
• Particulate matter
• Salt
• Litter



Salt of the earth?

• DOT’s in the US apply 
12-17 million tons of 
deicing salt annually

• Source: National Safety Council



Image: Rhode Island DOT



Deicing salt deposition as a function of distance from roadway

Pedersen et al. 2000. Journal of Arboriculture, 26(5), 238-245.



Salt impacts on plants

• Direct toxicity
• Osmotic stress
• Reduced cold hardiness
• Reduced nutrient uptake
• Loss of soil structure







Below Ground Challenges

• Soil Compaction
• Soil pH
• Low Organic Matter
• Loss of Soil Structure
• Low Nutrient Status
• Heavy Metals and other 

contaminants





Soil compaction

Image: University of Minnesota Extension



Soil structure



How do we get there... from here.



Improving establishment of highway roadside plantings

• Modify environment
• Plant selection



Improving establishment of highway roadside plantings

• Modify environment
• Above-ground – limited options

• Reduce deicing salt use
• Use alternative deicers
• Physical barriers



Salt sensitive trees

• Red maples, Sugar maples, and Silver maples
• Lindens
• Pin oak
• Ironwood
• Hornbeam
• White pine
• Eastern redbud



Improving establishment of highway roadside plantings

• Modify environment
• Below ground – soil modification

• Amendments
• Tillage



Efforts underway to improve roadside plantings across the U.S.

WSDOT research with WSU
FDOT Bold Vision



Source: Vineland Research and Innovation Centre



Cornell University Urban Horticulture Institute



Adding organic matter reduces soil bulk density



Project Goals

Identify planting 
practices that 

maximize planting 
establishment in this 

environment

Identify plants that 
perform well in urban 

highway conditions











Perennials 
• Happy Returns Daylily (Hemerocallis ‘Happy 

Returns’)

• Hot Lips Turtlehead (Chelone lyonii ‘Hot Lips’)

• Six Hills Giant Nepeta (Nepeta x faassenii ‘Six 
Hills Giant’)

• Halfway to Arkansas Narrow Leaf Blue 
Star (Amsonia hubrichtii ‘Halfway to Arkansas’)

• The Blues Little 
Bluestem (Schizachryrium scoparium ‘The Blues’)

• Red Switch 
Grass (Panicum virgatum ‘Rotstrahlbush’)

• Bronze Veil Tufted Hair 
Grass (Deschampsia cespitosa ‘Bronzeschleier’)

• Pennsylvania Sedge (Carex pensylvanica)

• Blue False Indigo (Baptisia australis)



Shrubs 

• Sugar Shack® 
Buttonbush (Cephalanthus occidentalis ‘SMCOSS’)

• Arctic Sun® Red Twig Dogwood (Cornus sanguniea ‘Cato’)

• Summer Wine® Ninebark 
(Physocarpus opulifolius ‘Seward’)

• Show Off Starlet® Forsythia (Forsythia x ‘Minfor6’)

• Dwarf Bush Honeysuckle (Diervilla lonicera ‘Copper’)

• Kodiak® Black Diervilla (Diervilla rivularis ’SMNDRSF’)

• Nikko Slender Deutzia (Deutzia gracilis ‘Nikko’)





Creating the 
Plots

• Warren installed in 
Summer 2018

• Roseville installed in Fall 
2018









Cover assessments



Cover assessments



Amsonia ‘Halfway to Arkansas’



Happy returns daylily
Hemerocallis



Nepeta ‘Six hills giant’
Catmint 



Cornus sanguinea
'Cato‘

Artic sun 
redtwig dogwood



Diervilla lonicera 'Michigan Sunset‘
Dwarf Bush Honeysuckle







Physocarpus opulifolius 'Seward‘
Summer wine ninebark



Compost, not tillage, is driving site 
prep response 



Compost addition reduced soil pH



Compost reduced soil bulk density



Previous MDOT Manual

• Hard-copy from the 
1970’s versions exist

• Can only be shared via 
photocopy

• Out of date 
specifications and plant 
recommendations



MDOT Plant Selection Guide



MDOT Plant Selection Guide

• Plant information has been compiled for over 300 shrubs, ornamental grasses and perennials
• Exists as a filterable Excel spreadsheet



Database 
sources



• Planting specifications 
updated based on research 
findings

• New and clear planting details 
created for various B&B, 
container and bareroot plants

• Detailed information for 
selecting plants for a site

Updated Planting Specifications and Details



Michigan Climate 
Information

• Organized by MDOT’s 
existing regions

• 1980-2010 climate 
normals from various 
cites around the state 

• USDA Hardiness Zones

• Predicted Frost Free 
Dates



Looking ahead…







Research support



Questions?
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