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We need metals
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Managing heavy metal pollution is challenging
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Plants can help
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What type of plants take up the most metal?
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e Plant traits (e.g. plant height)
* Phylogeny (how genetically related plants are)
* Multi-metal uptake




Historic Mine Sites
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High in tin, tungsten, arsenic, zinc High in copper and iron High in copper and iron
and lead



1. Crushed over 700 leaf and soil samples

2. Placed into cups

3. Analysed using portable X-ray fluorescence




4. Reference standards were used to calibrate raw pXRF values

5. Metals of interest were screened based on the quality of

calibration curves
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Quantified metal accumulation for 31 plant species
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Hibiscus sturtii Cassinia laevis



Growth form

H1: Herbs will accumulate the most metal

red = more metal in leaves

In(metal in leaf/metal in soil)
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In(metal in leaf/metal in soil)

Herbs accumulate higher levels of titanium and iron
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Specific leaf area

H2: Plant species with thick, tough leaves will accumulate more metals

In(metal in leaf/metal in soil)
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Thick, dense leaves Thin, lightweight leaves



Plants with thin broad leaves accumulate higher levels of titanium, iron and copper
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. What does this mean?

e Other traits: plant height and differences in fungal associations
had no effect on metal accumulation

® No universal plant trait associated with metal accumulation

® The relationship between plant traits and metal accumulation is
more nuanced than expected
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Dodoneea lobulata
Dodonaea viscosa
Geijera parviflora
Brachychiton populneus
Hibiscus sturtii

Capparis mitche lii
Eucalyptus wiridis
Eucalyptus populnea
Eucalyptus intertexta
Eucalyptus dwyern
Leptospermum divaricatum
Acacia oswaldii

Acacia doratoxylon

Acacio deanei ?

Eremophila deserti

Eremophila longifolia
Eremophila mitchellii

Solanum callosum

Scosvolospinescens
Cassinia laevis
Scleroloena diacantha
Sclerclae na birchii
Maireana microphylia
Ptilotus obovatus
Opuntia stricta
Aristida echinata
Walwhalleya subxerophila
Austrostipa scabra
Callitris glaucophylia

Phylogeny

H3: Closely related plant species will
have similar metal accumulation levels.
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Multi-Metal Uptake

If a plant species can accumulate one metal, will it accumulate multiple
metals?
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metal in leaf/metalin soil
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Titanium and iron accumulation are significantly correlated...

R-squared = 0.83
p <0.001

Iron

Titanium

...but uptake levels were low



. Implications

® First species level study into the effect of plant traits on metal
accumulation

e New information on metal uptake in 30 Australian plant species

® Hibiscus sturtii and Cassinia laevis are potential candidates for
use in mine restoration efforts




Contributes to a growing field which uses plants for...

Extraction
“Phytomining” typically

\ / uneconomic resources

Restoration
Cost effective approach
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