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Abstract 
A great deal of research is being undertaken globally on the viability of alternative 

energy sources given the potential effects of climate change and increases in oil 

prices.  Energy cropping is one of many emerging technologies for producing 

renewable energy that is being widely researched around the world, and is in full-

scale production in some countries.  Abandoned contaminated land, awaiting 

remediation is another major global problem. 

 

This masters thesis studies the potential re-use of abandoned metal 

contaminated land for growing ‘energy crops’ at a field site in China. Thus, with a 

potential to not only find an economical way to re-use and rehabilitate 

contaminated sites, but also to produce potentially ‘carbon neutral’ renewable 

sources of energy. The aim of this research is to examine the viability of growing 

different types of energy crops on metal contaminated land using chemical 

amendments. 

 

This study has involved laboratory phytotoxicity tests, pot experiments and a field 

demonstration trial.  The site selected for this project is located near Fuyang in 

Zhejiang province, People’s Republic of China and is located adjacent to a 

former copper smelter.  The four energy crops trialled at the field site are sweet 

sorghum, sugar cane, Chinese sumac and vetiver grass. Chinese sumac and 

sweet sorghum were also used in the pot experiments. 

 

The methodology has involved trialling a combination of chemical treatments to 

immobilise the available metals in the soil in order to alleviate toxicity to the 

crops, along with the selection of locally available crop species which are tolerant 

to the soil conditions. The chemical treatments trialled included the addition of 

three different clay minerals (attapulgite, bentonite and zeolite), phosphate rock 

and lime. 

 

The surface soils at the site are contaminated with metals (predominantly copper 

and zinc).  All soils used in the laboratory experiments were from the site at 

Fuyang and were collected from the plot which has a high available copper 

concentration (2.63 mg/kg) (by sodium nitrate extraction) and a pH of 

approximately 6.1 in order to observe a ‘worst case’ scenario.  
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The standard barley root elongation tests, based on International Organisation for 

Standardisation (ISO) 11269-1,1993, were undertaken to observe the short-term 

effects of various treatments of the Fuyang soil, with respect to alleviating 

phytotoxicity to barley, and with the aim to determine the most effective 

amendment(s) or their combination.  The aim of the pot experiments was to study 

the long-term effects on the crops using the Fuyang soil combined with the most 

effective amendments determined following the root elongation tests.  The 

objective of the field trial was to study the long-term effects on the energy crops 

at an actual site with metal contaminated soils and observe plant biomass and 

metal accumulation using selected amendments based on the laboratory 

experiments over one harvest period.  

 

Lime was the most effective amendment trialled at decreasing available copper 

and zinc concentrations and increasing the soil pH, however it was found that if 

too much lime was added which increased the soil pH to above 7.8, this resulted 

in an increase in available copper concentrations and resulted with phytotoxic 

effects on the plants. Other effective amendments at practical application rates 

were bentonite and zeolite. 

 

Overall it can be concluded that the sweet sorghum, sugar cane and vetiver 

grass all grew successfully during the field trial. These crops were generally 

tolerant to the site conditions at Fuyang and they achieved yields in line with 

industry standards. Both sweet sorghum and sugar cane achieved the highest 

yields in areas with lower available copper and zinc concentrations whereas 

vetiver grass only had a decrease in yield where higher available zinc 

concentrations were present.  Whilst the results showed some evidence of metal 

accumulation within the leaves of the sweet sorghum and within the roots of the 

sugar cane, further studies are required to demonstrate whether the plants are 

‘cleaning up’ the metals in soil. 
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