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11. Conclusions and future directions

Although effectual under controlled conditions, the majority of the
transgenic plants developed in different countries in the last decade
never have been used in a real contaminated site. Furthermore,
although less hindered by regulatory framework than transgenic
microbial-based remediation, onsite introduction of transgenic plants
are possible only with a considerable amount of bureaucracy. Major
concerns over field release of such genetically manipulated plants
include increased invasiveness and decreased genetic variability of
native plants due to interbreeding. Dearth of knowledge with regard
to detoxification mechanisms used by plants to cope up with
xenobiotics is a major procedural constriction for focused engineering
approach. Such enzymological knowledge for xenobiotics provides
informed decisions on which genes to engineer. It has been suggested
that increased understanding of the enzymatic process involved in

plant tolerance and detoxification of xenobiotics will provide new
directions for manipulating plant with superior remediation potential.
Further, some of the engineered plants are unsuitable for field
application because of its small biomass and growth rates. However,
in spite of these scruples, researchers continued to trail the
development of transgenic plants bestowed with finer qualities
(enhanced growth rate and biomass, deep root system, increased
metabolism etc.). The uses of sterile clones have been suggested as a
solution to invasiveness and interbreeding. However, as this new
technology develops, the limitations accountable for the delay in its
successful application will be overcome. The ecological paybacks
offered by phytoremediation provide the impetus for pursuing its
extensive execution.
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