Phytoremediation of Heavy Metal Contaminants
in Temperate Fens of Ontario -
A Biogeochemical Analysis
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Introduction

Conclusions

Heavy metal pollution poses a significant threat to water Source and sink? Water

bodlgs WorldW|qu. Peat Wejclanfjs, like fens, offer a nat.ura.l . Various heavy metals decreased from the inlet to the outlet (p=0.05)  Water quallty changed as.lt moved through the fen both with
solution by serving as crucial sinks for pollutants. Their diverse o _ . depth and distance from inlet to outlet and were associated
plant life and unique peat structures purify water as it passes * Seasonal changes showed significant differences in some heavy metals. with various biogeochemical factors.

through the fens (Sahar et al., 2022; Wilken et al., 2003).  Zinc, Copper and Cadmium were often elevated at the outlet compared to the inlet thus the fens are seasonally a source,

rather than a sink of these heavy metals (Figures 4a, b, c) * Fens can be a source and sink of various heavy metals which

With collaboration from local NGO’s and municipal Ve SeEEomEll

conservation authorities, we studied three fens in Central

Ontario to investigate changes in water quality and heavy metal SprDg:“Ainkiar Souree; Summer: “Sink or Source” Fall: “Sink or Source” Sediments
concentrations of As, Cd, Cr, Cu, Ni, Pb and Zn. Zn N p— . Enrlf:hment F.actor.and Geoaccumulation Ino!e>f indicate that
Matts Moblle all sites are highly impacted by anthropogenic inputs of
The study aims to determine whether the flora and peat d : - heavy metals
structure within fen ecosystems influence heavy metal T 1\@@ orro RSN " | \\’0 — * Bulk Density a.nd humlflf:atlon influence the retention of
removal. Such insights are vital for effective water quality SRS APb < e — e O . heavy metals in the sediment
. S . dwm) ¢ |
management and wetland conservation. | Cr immostisd trough hytstbdiaton Cr - ottt st P e '”““'““n;“:;"(ﬂ?f“f’:"’(::"}"
3 | , e Plants
Plants use various mechanisms to Ny e Figures 4.a,b,c Depict seasonal sink and source variations of seven heavy metals of concern « Several heavy metals (As, Ni,Cd, Pb) were undetected in
translocate or stabilize heavy metals. | any of the sampled plants at LM, despite higher
(Yan et al., 2022). (Fig 1) Phytoremediation concentrations of these heavy metals in the sediment
) . Bioaccumulation Factor (BAF) (Fig. 5) and Translocation Factor (TF) 8 Count of Moderate and High Accumulators (Fig 8.) and or in water
.Upta e and seq.uestermg a.re (Fig. 6) indicated that all plants in the study accumulated heavy metals *E : - N * Plants in MW sequestered a higher quantity of heavy
influenced by biogeochemical . . . Tt im__ _mfom " - . .
, - in both the upper and lower biomass and were influenced by FEE E iR gmw R Eaf metals but restricted them to the lower biomass
mechanisms (Wang and Aghajani . Fen (F=8.18. 0=0.016 4 EEO (L 5 % 2 =13 2 2 & |2 % 2 = x
Delavar 2024). en (F=8.18, p=0.016), an s £ E 85 5¢z23z35 8 ¢ * Most plants in this study were not considered
i iati . ' = 5 8 e §f=® §$FEE %%z
Fig lﬁ Phytoremediation Plant .SpeC.IeS (p=.001) | | £ e 20 > "3 225 B hyperaccumulators, they sequestered heavy metals
mechanisms * Arsenic, Nickel and Lead were not found in the upper biomass of 3 . - o within the lower biomass through Phytostabilization or
Method plants e Rhizofiltration.
° Slte MW plants Showed TF >1 and hlgheSt BAFS‘ M Arsenic M Cadmium Chromium Copper ™ Nickel ®lead ®Zinc
: : : : * Site SS had the highest number of metals with TF>1 and the lowest
Three Samplmg locations were chosen in Central Ontario based g Figure 5. BAF values of the plants studied in their respective locations.
on their ease of access, and vascular plant communities BAF Where BAF = Total plant concentration of metal x/ Total Concentration References and Acknowledgments
(Figure 2) ° Uptake of heavy metals by plants was not Correlated to their of metal x in Soil + Water. A BAF greater than 0.1 means the plantis a

moderate accumulator of the metal and a BAF greater than 1 means the

concentrations in the soil or water (Flg. 7) plant is a high or extreme bio accumulator Sahar, N. e., Robroek, B. J. M., Mills, R. T. E., Dumont, M. G., & Barel, J. M. (2022). Peatland Plant Functional
Type Effects on Early Decomposition Indicators are Non-Pervasive, but Microhabitat Dependent. Wetlands,
42(8), 98. https://doi.org/10.1007/s13157-022-01626-7

e Data collection took place in Spring, g
Summer, and Fall, 2023.
e \WVate r, Sediment, and pl_a Nt Samples : 120~ + Wang, J., & Aghajani Delavar, M. (2024). Modelling phytoremediation: Concepts, methods, challenges and

. o ‘\M 1738 ey cenc Translocation Factors >1 perspectives. Soil & Environmental Health, 2(1), 100062. https://doi.org/10.1016/j.seh.2024.100062
were collected at four locations within LU Bi h ical F h o 35 Wiken, E., Cing-Mars, J., Latsch, C., Padilla, M., & Moore, H. (2003). The State Of Canadian Wetlands:
. . . logeochemica actors such as A3 o .

the fenS, the mlet, mldpomt and the 90 - . S 25 - Building A Conservation Strategy (pp. 5-19).
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. The samples were analyzed for @ Increased Humification -7.p-0025 TR EE U B e e s e o=

i i d l d three study sites in Central Ontario @ED 1 cu F=27.1, p<0.001) and presence Of root s 0, c 8 © 2|V @ v 5 g 8B © B ® W Copper S | thank Lakehead U d the foll NGOs f h
water parameters, dissolve v 5 =1 I E F s =528 283 £ 3= E 3 Chromium pecial thanks to Lakehead University and the following s for their
, | _ _ i 28 8s% 28w EE3s § e . o .
organic carbon, heavy metals & [@m , T ) é S plaques (F=10.4, p=0.0155) Influence uptake By P 5o =2 Cobalt collaboration and contribution to this research
. . ' | - | — ; U G o o o J o m Cadmium
nutrients of Water’ sediment and I - : st N and translocation of heavy metals to » -
e Midpoint#1 i e a8 . Langman Minesing Muskoka rsenic
plants i : % . _ the upper biomass of plants. Plant and Locatrion V
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Other ar\alyses InCll.,lfjed. . " . Figure 6. Plants studies with h tal TFs >1. TF equals the h : = la c
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Post), bulk density, root plaque Figure 3. Shows the sampling locations and concentration of Heavy metals in the concentration of metal x in lower biomass. TF’s greater than 1 means the
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determination (Pederson) transects of the Muskoka sediment within the fens plantis a hyperaccumulatorand can phytoextract.
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