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The steady decline in mineral reserves brings up the question of the search for
renewable energy sources. Currently, there is a growing interest in converting marginal
lands to bioenergy crop production instead of using high quality croplands which could
jeopardize food security and soil quality. Perennial C4-grasses such as Switchgrass and
Miscanthus, are being actively developed as sources for bioenergy due to many
positive features These plants have characteristics that put them into the possible
candidates for biomass production and remediation of soil. They are not an invasive
species and are suitable bioenergy crops because of efficient use of available resources,
retaining carbon in soil, have a high degree of efficiency of water use and have little
requirements for nutrition. However, the biomass yield and C sequestration
performance of Miscanthus and Switchgrass varies by climate, soil type, management
practices, and land-use history. It was established that in the regions with sufficient
water supply, Miscanthus more than twice as productive as switchgrass. Both crops are
similarly efficient in intercepting sunlight, but Miscanthus showed much higher rates
of photosynthesis and was more efficient in its use of water and nitrogen. Although
Switchgrass has lower yield potential than Miscanthus, it is very cheap to establish.
This suggests that Switchgrass may have an advantage on low quality soils where
productivity potential is limited and where the high establishment cost of Miscanthus
cannot be recovered. Also under high capital cost conditions and when the price of
biomass is low, Switchgrass may have an advantage. A large number of marginal lands
are formed in industrialized areas. Such sites are usually contaminated with heavy
metals, which can also spread throughout the neighborhood. Therefore, most of these
lands are unsuitable for agricultural production. Biomass production using perennials
with low growing requirements may be an alternative here. The application of this
approach provides double benefits, both in degraded land management and in
phytoremediation, due to stabilization or extraction of toxic elements by plants.
Perennial grasses show suitable characteristics for the phytoremediation process once
plants display rapid growth, high biomass yields, deep and extensive root systems,
simple agronomic techniques, and tolerance to contamination Moreover, the use of
perennial energy and fiber crops with genetic potential to tolerate, extract or stabilize
heavy metals give the possibility to associate soil decontamination and restoration with
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the production of biomass for bioenergy, fiber, and other economically valuable
products. Additionally, together with the reduction and mitigation of the risk posed by
heavy metals for humans and ecosystems, new jobs in the restored land as well as
markets for their products might be created in the region. Plants differ in their ability
to absorb heavy metals from the soil. Besides, application of various soil amendments

(sewage sludge, ash, biochar etc.) can affect the bioavailability of metals and the
biomass quality.
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