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Introduction
The cultivation of energy crops in heavy metal polluted soil is an alternative that improves the production
of a renewable and sustainable feedstock for energy while promoting soil remediation the soil.
In this scenario Arundo donax L., a perennial drought-tolerant grass specie capable of grown in stressful
conditions, was tested in contaminated soil with different zinc, cadmium, lead, and nickel concentrations,
seeking the physiological response and the stem yield.

Materials and Methods
Giant reed (Arundo donax L.) rhizomes collected at the
Experimental Farm of the University of Catania, Italy (10 m
a.s.l., 37°25' N lat., 15° 03' E long.), were grown in a
contaminated pot of 12 kg, in a completely randomized design
with three replications, previously contaminated with four
heavy metals in two different levels:

- cadmium (4 - 8 mg kg-1)
- zinc (450 - 900 mg kg-1)
- nickel (110 - 220 mg kg-1)
- lead (450 - 900 mg kg-1)

Heavy metal concentration in the soil was applied followed EU
guidelines for contaminated soil.
Clonal rhizomes of giant reed were weighted and size reduced
as homogeneous as possible and transplanted in the pots two
months after the soil contamination.
The irrigation was kept in optimal conditions for the whole crop
cycle. During the growing season, the gas exchange between
plant and atmosphere were measured.

Results

Conclusions
The present study highlights the ability of Arundo donax L. to grow in marginal land and in particular
in soil polluted by heavy metals. Among the different heavy metal evaluated in this study the
presence of lead could be tolerate by giant reed with a very little reduction in biomass yield.
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• In cadmium treatment, the net
photosynthesis rate showed a reduction with
the increase of the contamination (12.5 μmol
CO2 m-2 s-1 and 11.5 μmol CO2 m-2 s-1 for Cd4
and Cd8), the same trend was observed also
for Nickel treatments.

• Lead and Zinc treatment, showed lower
photosynthetic rate values than the control,
the net photosynthesis was higher in the
highest contamination level probably due to
the presence in the soil of a higher
concentration of nitrogen applied with the
contaminant (10.0 and 12.3 μmol CO2 m-2 s-1,
respectively for Zn450 and Zn900).

 The productivity in heavy metals contaminated
soils is lower than the control.

 In the treatments Cd4, Pb450, and Zn450 a slight
reduction of dry stem yield was observed.

 The increase in the contamination levels of
cadmium (Cd8) and zinc (Zn900) leads to a higher
reduction in stem productivity.

 The biomass reduction in the treatment Ni220
was mitigated by the higher content of nitrogen
respect to the Ni110 treatment.

 The increase in lead concentration (Pb 900) does
not affect biomass productivity compared to the
lower level highlighting a high tolerance of giant
reed to the presence of this metal in the soil.
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