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Phytotechnologies

“The strategic use of plants to
solve environmental problems
by remediating the qualities and
guantities of our soil, water, and
air resources and by

restoring ecosystem services

in managed landscapes.”

-International Phytotechnology Society




Examples:

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

Mine Reclamation
Phytoremediation

PC: greenroofs.org PC: easterlake.org

PC: American Society of Landscape Architects







—~

Processes of
Phytoremediation

Phytovolatilization
Phytoextraction

Phytodegradation

Rhizofiltration

Phytostabilization Rhizodegradation




New Approach: Prioritization Too

Toxicity Data Prioritized

Contaminants
Rank | ToxPi Score | Name

1 0.5867 Atropine methyl bromide

2 0.5846 Fluorene

3 0.5546 Butylate

4 0.5527 Fluoxymesterone

5 0.5488 Pyrilamine

6 0.5449 Octylonium bromide

7 0.5201 3-Methyl-1,2-cyclohexanedione

8 0.5077 Benz[a]anthracene

9 0.4944 Dimethametryn

10 0.4943 DL-a-Lipoic Acid

11 0.4937 4-Biphenylamine

12 0.4928 Tulobuterol hydrochloride

13 0.4772 9-Hydroxyrisperidone

14 0.4771 Acarbose (Glucobay)

15 0.4714 Tropisetron

16 0.4708 raclopride

17 0.4680 Benzofuran

18 0.4646 Eletriptan

19 0.4616 Quinocide

20 0.4541 Felodipine

Landfill Leachate Community Priorities
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Future Applications

e |ntegrate the tool with genotypic
selection for phytoremediation
activities

e Combine the tool with

metabolomics profiling for
Elizabeth R. Rogers >>°, Ronald S. Zalesny Jr. <, Chung-Ho Lin®>" compre h ensive un d erstan d | ng

Landfill Leachate Contaminants Ranked By Toxicity

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






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




Stepwise selection process involving multiple selection cycles
to identify and select clones with superior performance
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Phyto-Recurrent Selection

Cycle3 Multiple growing seasons

Field

Implementation
Greenhouse Testing and Testing




Long-Term Monitoring

PC: Brent DeBauche

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

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






Agroforestry Phytoremediation Buffer Systems in the Great Lakes Basin

Great Lakes
RESTORATION ’4-'

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






Applications: Runoff Reduction, Phytoremediation



Bellevue, Wisconsin, USA
June 2018



Bellevue, Wisconsin, USA
July 2018



Bellevue, Wisconsin, USA
July 2019



Applications: Groundwater Recycling, Phytoremediation

Partners: Waste Management, Inc.; Wisconsin DNR



Applications: Groundwater Recycling, Phytoremediation



Applications: Stormwater Management, Runoff Reduction, Phytoremediation

Partners: Waste Management, Inc.; Sand County Environmental
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https://youtu.be/7e2batnU75g

USDA Forest Service
Northern Research Station
Rhinelander, WI, USA

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