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Abstract: Wetlands and aquatic ecosystems, which are an important part of the ecological system
and national resources that need to be well managed, are becoming polluted by toxic heavy metals
(HMs) from the industrial mining and smelting of metalliferous ores, and agricultural activities. The
loss of wetlands may cause a loss of flora and fauna and thereby decrease biodiversity. Waterlog-
ging resistant plants, their root associated microbes (Arbuscular Mycorrhizal Fungi (AMF)) and
plant growth promoting rhizobia (PGPR) can provide potential tools in constructed wetlands (CWs)
in order to allow for the Nano-Mycorrhizo-Phytoremediation (NMPR) of HM-polluted natural wet-
lands and aquatic ecosystems. AMF-CW systems should be considered ideal locations for the tech-
nical installations for phytoremediation and need to be optimized for the efficient functioning of
phytoremediation in field trials. This presentation will address one of the major hurdles in the pro-
duction of large quantities of indigenous and stress-adapted AMF inoculum for the purposes of
constructing artificial AM-CW systems. The significance and potential role of floating islands of
aquatic macrophytes such as Vetiver grass and their root associated microbes (AMF and PGPR) in
an environmental cleanup of HM contaminated industrial, municipal, and mining effluents, will be
highlighted in the presentation. During the environmental and pollutant stresses, the aquatic mac-
rophytes and their root associated microbes produce nano-molecules of HM-binding cysteine-rich
peptides, phytochelators (nano-molecules) forming HM-complexes that sequester HM-ions, pro-
tecting the host from contaminants. HM-adapted AMF not only enhance Vetiver grass growth, pro-
ducing a greater biomass for bio energy production, but also uptake/stabilize HMs, e.g., Nano-My-
corrhizo-Phytoremediation (NMPR).
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