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Phytotechnologies

“The strategic use of plants to  
solve environmental problems     
by remediating the qualities and 
quantities of our soil, water, and 
air resources and by                    
restoring ecosystem services                
in managed landscapes.”
-International Phytotechnology Society



PC: greenroofs.org

Examples:
Green Roofs / Eco Roofs
Green Infrastructure
Stormwater Wetlands
Constructed Wetlands
Bioswales / Rain Gardens
Urban Tree Canopies
Vegetative Forest Buffers

Mine Reclamation
Phytoremediation

PC: easterlake.org

PC: American Society of Landscape Architects



Phytoremediation
The use of trees to clean up contaminated soils and waters



Processes of 
Phytoremediation

Phytoextraction

Rhizodegradation

Rhizofiltration

Phytostabilization

Phytovolatilization
Phytodegradation



New Approach: Prioritization Tool

Toxicity Data

Community Priorities

Prioritized 
Contaminants

Landfill Leachate

Design Phytoremediation 
Systems



https://www.nrs.fs.fed.us/disturbance/pollution/prioritizing-contaminants/

Future Applications 
• Integrate the tool with genotypic 

selection for phytoremediation
activities

• Combine the tool with 
metabolomics profiling for 
comprehensive understanding

Landfill Leachate Contaminants Ranked By Toxicity





Short Rotation Woody Crops   (SRWCs)
Fast-growing trees such as poplars (Populus L.), willows (Salix L.), eucalypts (Eucalyptus
L’Hér), pines (Pinus L.), and other species that are dedicated to the provision of biomass 
feedstocks for energy, pulp, and solid wood products, as well as ecosystem services 
associated with restoration, environmental remediation, and community livelihoods.

Zalesny et al. (2019) WIREs Energy Environ 8:e345

Poplars Willows Eucalypts Pines



Stepwise selection process involving multiple selection cycles 
to identify and select clones with superior performance

Greenhouse Testing

Field 
Implementation 

and Testing

140 varieties

60 varieties
15 varieties

12 varieties



Phyto-Recurrent Selection

Greenhouse Testing

Field 
Implementation 

and Testing

Cycle 1 Cycle 2

Cycle 3 Multiple growing seasons



Long-Term Monitoring

• Necessary to evaluate the performance of a system over time, and to better understand 
remediation mechanisms, clonal differences

• Long-term phyto projects that maintain the plantings and collect data are rare, but important   

PC: Brent DeBauche





Agroforestry Phytoremediation Buffer Systems in the Great Lakes Basin

https://www.nrs.fs.fed.us/disturbance/pollution/phytoremediation-buffers/





Bellevue, Wisconsin, USA
PC: P.V. Manley, J.G. Burken, Missouri S&T

Applications: Runoff Reduction, Phytoremediation



Bellevue, Wisconsin, USA
June 2018

Professional photo courtesy of Brent Steven DeBauche, BS, AG, CMC.



Bellevue, Wisconsin, USA
July 2018

Professional photo courtesy of Brent Steven DeBauche, BS, AG, CMC.



Bellevue, Wisconsin, USA
July 2019



Whitelaw, Wisconsin, USA
PC: P.V. Manley, J.G. Burken, Missouri S&T

Applications: Groundwater Recycling, Phytoremediation
Partners: Waste Management, Inc.; Wisconsin DNR



Whitelaw, Wisconsin, USA
PC: P.V. Manley, J.G. Burken, Missouri S&T

Applications: Groundwater Recycling, Phytoremediation

Poplars | Willows



Menomonee Falls, Wisconsin, USA
PC: P.V. Manley, J.G. Burken, Missouri S&T

Applications: Stormwater Management, Runoff Reduction, Phytoremediation
Partners: Waste Management, Inc.; Sand County Environmental

Poplars

Willows

Poplars
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https://www.nrs.fs.fed.us/disturbance/pollution/phytoremediation-buffers/
https://www.nrs.fs.fed.us/units/iaes/focus/woody-crop-systems/

Thank You!

https://youtu.be/7e2bqtnU75g
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