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Abstract:

Climate change-driven increases in precipitation may increase the loading of diffuse pollutants from land to freshwaters
in some areas, necessitating the requirement for effective remediation measuges. Macrophytes (aquatic plants) have a
demonstrable abdity to sequester diffuse pollutants such as mitrogen, phosphoms and metals from the aguatic
environment, and thus improve water quality. However, most studies have focused on the removal of single pollutants
using single plant species, and have ignored the potential benefit of emploving diverse macrophyte commuuuties for the
stmultaneous removal of multple pollutants. Therefore, in order to understand how such ecological interactions
mfluence phytoremediation potential, we have assessed the effects of plant mnterspecific competition on pollutant
uptake and subsequent water quality. Three highly competitive emergent macrophytes; Gheria maxima, Phragmiter
australir and Typha latifolia were grown together in experimental floating treatment wetlands (FTWs) within mesocosms
containing simulated entroplic and metal contaminated water. The ezpenment contamed nine treatments in total,
mechiding each species in monocnlture, bi-culture and poly-culture, and a positive control with an nnplanted FI'W to
assess the contnbution of microbial biofilms to phytoremediation. The target diffuse pollutants included nitrogen,
phosphors, copper, zinc, won, manganese and chrommm (VI), all at levels above recommended water quality
standards. Mesocosms were batch loaded with simulated contaminated water every 14 days, with water sampling
oceurrng at day 0, 7 and 14 for each batch to enable the water quality changes to be evaluated under different hydrauhe
retention tumes. Pla.ut growth and chlorophyll concentration was also gquantified to assess the relationship between plant
development and pollutant removal efficiency. This experiment has provided insights mto how a whole plant
commumty approach, incliding both complementary and antagonistic plant combinations, can influence
phvto:emﬁdtatlon efficiency, and ultmately the remowal of different pollutants from the water column. The sesults of
this novel multi-pellntant phytoremediation approach will provide crucial information for site-specific optimum
combinations of plants for the phytoremediation of different waterborne pollutants.
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