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Evaluating the potential use of Tamarix gallica L. for phytoremediation
practices in heavy-metal polluted soils
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The rapid growth of population, the increased urbanisation and the expansion of industrial activities have pro-
voked an augmented occurrence of soil contamination by heavy-metals. Important sources of contamination are
industrial, mining and military infrastructures, which are often abandoned without performing the appropriate
reclamation work. In the Mediterranean Basin, where coastal areas are largely affected by human overexploita-
tion, the use of species able to tolerate heavy-metals and other abiotic stresses may represent a low-cost solution
for phytoremediation in these harsh environments. Tamarix gallica L. is a widespread species in coastal Mediter-
ranean areas, showing a high adaptability to different environments and a high tolerance of adversity. With the
objective of testing local species as candidates for phytoremediation practices in heavy-metal contaminated coastal
soils, cuttings of T. gallica from a wild population around Marseille (France) were planted in pots containing:
1) control soil (loamy soil and sand (2/1)), 2) half-polluted soil (loamy soil, sand and heavy-metal polluted soil
(1/1/1)), and 3) polluted soil (sand and heavy-metal polluted soil (1/2)). The contaminated soils were collected in
the surrounding of a former lead industry of Marseille littoral and characterised by the presence of Fe, Pb, Zn,
As and Al. After three months from planting, leaf functionality was evaluated by measuring leaf gas exchanges,
leaf chlorophyll fluorescence and, chlorophyll, phenols, flavonoids and anthocyanins contents. SEM observations
coupled to EDXS analysis were used to determine elements (Pb, As and Al) presence and location on the leaf
surface and in leaf and root tissues. T. gallica was moderately affected by the presence of heavy-metals in the soil
treatments. In fact, a reduction in stomatal conductance was only observed in plants grown in the polluted soil.
This reduction did not cause a significant decrease in CO5 assimilation rates. Moreover, the presence of Al on the
root surface was observed in plants grown in polluted soils; this element was not detected in leaf tissues or in the
leaf extruded material, suggesting a phytostabilization effect for this element. In conclusion, T. gallica could be
a potential candidate for phytoremediation practices. Nevertheless, field experiments will be necessary to assess
growth performances and phytoremediation potential of this species in heavy-metal polluted areas.



