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Chloride levels in freshwater continue to rise
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Moving towards, or already
exceeding, thresholds to protect
aquatic life & human well-being

Water quality guidelines for freshwater ecosystems [CI]
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> The stress of high York Region
Strengthening thermal stratification chloride levels has led &
- Intensification hypoxia spotted sfalama"ders to
| « Increased internal P loading produce fewer and
Fos Salty runoff — smaller eggs.
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HUMBER RIVER
% Freshwater mussels act DON RIVER
as a filter, making them
crucial to entire ecosystems.
e Their sensitivity to salt is
P remobilizatio / Eroubling:
Road salt runoff reduces
biodiversity as some
MIMICO CREEK organisms decline in
population while others,
- like the American toad,
/ loronto seem unaffected. GARDINER
CuCd \ EXPRESSWAY
Pb Zn GARDINER
EXPRESSWAY =
ETOBICOKE CREEK
Corrosion from road salt
. is partly the cause of the
Peel Region

billion-dollar Gardiner
Expressway rebuild.

Lake Ontario

Dugan & Arnott (2022), Lawson & Phan (2022), Radosavljevic et al. (2022)
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Legacy Chloride
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Salinity Stress @ Queenss

Healthy Spreading Orache leaf! Salt stressed Spreading Orache leaf

1. https://identify.plantnet.org/el/the-plant-list/species/Atriplex%20patula%20L./data
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Phytoremediation ¥ ucens

Phytovolatilization

e Using plants to clean up contaminated \ ‘ O Thadie
[}
\

environments

* Phytoextraction = removal of

contaminants through root system & ‘ —--
stored in above ground shoots | ) thto;egradauon
(4
-

Phytostabilization Phytotransformation



Halophytes g
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‘-rSaIt Excretion | Phytoextraction
i ' mwum Vac ole
‘w "‘*:-1,\ * Plants adapted to grow in saline conditions
. ATP ',"
” ‘mn “
- “
\®®e0S // * Accumulators = take-up salt through roots and
\¢ .ii Y sequester in leaves and stem
S, o Requires harvesting

Q@) Na* accumulation |

@
| Salt Exclusion l-'.'g * Excretors (recretohalophytes) = take-up salt
2 & through root system and translocate it to the
°. ® above ground parts of the plant, then excrete
the salts through specialized salt glands on the
leaf surfaces

@ Na'/H* antiport @ V-ATPase @ V-PPase @ Sodiumions @ Hydrogen ions &) Inhibition

1. https://link springer.com/referenceworkentry/10.1007/978-3-030-17854-3_92-1 2. https://www.sciencedirect.com/science/article/pii/S0048969716317144



een’s

UHIWEREITY

Halophytes ®Ou

* Plants adapted to grow in saline conditions

 Accumulators = take-up salt through roots and
sequester in leaves and stem

o Requires harvesting

» Excretors (recretohalophytes) = take-up salt
through root system and translocate it to the
above ground parts of the plant, then excrete
the salts through specialized salt glands on the
leaf surfaces
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Selected Species for Remediation @ Queens

UHIWEREITY
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Side Oats Grama Prairie Cordgrass Switchgrass Sand Dropseed

Boutelouawm Sporobaolus michauxianus Panicum virqurum\ .ﬂobolus cryptandrus

Excretors Accumulators



Experimental Plots

' een's

UHIWEREITY

Established background:
Cl-levels = 20 mg/kg

In plot:
Cl- levels = mean 365 mg/kg




Experimental Plots @ Queens

Halophyte Type

Excretor
Accumulator
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August 18, 2022
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End of Season @ Queen's

September 29th, 2022

Halophyte Type

Switch
et Excretor

Prairie Cordgrass

o ry ,-..
> 'y

Accumulator

S|de Oats Grgma
Sand Dropseed

“/1"

. -';,'

3
Ty r ’ \" s e Y ;
AN ES (3 .
> '. 18 o
S :
3 3 .
~ ¥




Composting - Switchgrass @ Queens

UHIWEREITY

* 74% reduction in
switchgrass biomass

* 60% reduction in
side oats grama
biomass

September 30", 202 April 11th 2023



Regrowth of harvested material ® Queens

UHIWEREITY

June 1, 2023

Regrowth of Switchgrass Un-harvested Switchgrass
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Halophyte Type

Excretor

Accumulator




Halophyte Type

Sand Dropseed

Slde Oats Grama . /. Pralsrle Cordgrass M Excretor

Accumulator

/ Switchgrass




August 28 2023

Halophyte Type
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Phytoremediation timelines (2023) ®Queens /|

Literature Observed Average Years for
biomass biomass Chloride Remediation
production production g |uptake
2 2 2
g DW /m DW/m mg/m
Prairie
Cordgrass
Side Oats
Grama
Switchgrass
Sand

Dropseed



Phytoremediation timelines (2023) ®Queens /|

Literature Observed Average Years for
biomass biomass Chloride Remediation
production production g |uptake
2 2 2
g DW /m DW/m mg/m
Prairie 1000
Cordgrass
Side Oats 1100
Grama
Switchgrass 1500
Sand 25

Dropseed



Phytoremediation timelines (2023) ®Queens

Literature Observed Average Years for
biomass biomass Chloride Remediation
production production g |uptake

2 2 2
g DW /m DW/m mg/m

_ Cordgrass
Excretor Side Oats 1100 454.3
- Grama
Switchgrass ‘ 1500 7568
Accumulator Sand 5 _

" Dropseed



Phytoremediation timelines (2023) ®Queens

Literature Observed Average Years for
biomass biomass Chloride Remediation
production production g |uptake
p 2 p
g DW /m DW/m mg/m
Prairie 1000 8904 41,052
~ Cordgrass
Excretor
___Side Oats 1100 454.3 1,317
Grama
~ Switchgrass 1500 7568 16,967
ccumulator
—Sand 25 - 12,124

Dropseed



Phytoremediation timelines (2023) ®Queens

Literature Observed Average Years for

biomass biomass Chloride Remediation
production production g |uptake
g DW /m2 DW/m2 mg/m2
Prairie 1000 8904 41,052 1.9 years
~ Cordgrass
Excretor
- Side Oats 1100 454.3 1,317 13.3 years
Grama
_Switchgrass 1500 7568 16,967 2.3 years
Accumulator
—Sand 25 - 12,124 3.5 years

Dropseed (2022) (2022)



Future research

* Analyze wet candle
data for salt dispersion
of excretor halophytes

 Mow parts of each plot
to simulate roadside

conditions

* Endophytes
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Thank you!

lauren.nawroth@queensu.ca

lyndsay.cartwright@trca.ca
zeeb-b@rmc.ca
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