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ABSTRACT 

Heavy metal contamination of the biosphere has increased sharply and poses major 

environmental and human health problems worldwide. Although it may be possible to reduce 

the toxicity of certain metals by influencing their speciation, they do not degrade and are 

persistent in the environment. In terms of potential adverse effects on animal and human 

health Cd (cadmium) and Pb (lead) are amongst the elements that have caused most 

concern. This is because they are readily transferred through food-chains and are not known 

to serve any essential biological function. 

The various conventional remediation technologies that are used to clean heavy metal 

polluted environments are soil in situ vitrification, soil incineration, excavation and landfill, 

soil washing, soil flushing, solidification and stabilization electrokinetic systems. Each of the 

conventional remediation technology has specific benefits and limitations. Phytoremediation 

of heavy metals from contaminated soils and water bodies, i.e. their removal by means of 

green plants, has been recognized as a possible cost-effective alternative to physical soil 

remediation techniques. However, it is viewed as a long-term remediation solution because 

many cropping cycles may be needed over several years to reduce metals to acceptable 

regulatory levels: Arbuscular mycorrhiza (AM represents symbiotic relationship between 

soil microflora and plants. The fungal symbiont increases its host's uptake of nutrients and 

improves its growth and resistance to environmental stresses. AM symbiosis can also modify

the response of plants to excess heavy metals in soil, e.g. increase the heavy metal tolerance 

of plants and their uptake per unit of biomass. 

Many plant species have been screened to determine their usefulness for phytoextraction but 

to allow remediation within a reasonable period, metal uptake and plant biomass yield are to 
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be enhanced dramatically. This can be done by continuing the research for heavy metal 

accumulating plants with hyperaccumulating genes. At present, there are nearly 400 known 

hyperaccumulators, but most are not appropriate for phytoextraction because of their slow 

growth and small size. Continuous research is needed to search out the fast-growing, high-

metal accumulating plants for their ability to tolerate and accumulate heavy metals in their 

biomass. Lemna polyrrhiza, aquatic plant rich in protein and Brassica juncea an oil yielding 

crop have been reported to have relatively fast growth and high metal accumulation 

properties. 

In the present work L. polyrrhiza and B. juncea were selected to study the effect of relatively 

high concentrations of Cd and Pb individually and in combinations on their growth, biomass 

yield, biochemical parameters and heavy metal accumulation. 

The main objectives of the study were; 

1. To study the impact of Cd and Pb induced stress on growth„ biochemical parameters 

of L. polyrrhiza ad B. juncea. 

2. To find out the accumulation of heavy metals Cd and Pb in phytobiomass and the 

concentrations for which the selected plants can be used as phytoremediator. 

3. To assess the impact of more than one heavy metal on selected plant species. 

4. To find out the effect of arbuscular mycorrhiza on heavy metal uptake and 

accumulation in B. juncea. 

The thesis entitled "Phytoremediation: Studies on Cd and Pb in relation to L. polyrrhiza L. 

and B. juncea (L). Czern and Coss", organized in 5 chapters, starting with a brief 

introduction on the background of the study, presents literature review on relevant aspects 
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focusing attention on Cd and Pb pollution, phytoremediation and toxicity of these heavy 

metals on different aquatic and terrestrial plants. 

Lemna biomass was collected from oxidation ponds at Wazirabad on the outskirts of Delhi 

and identified as L. polyrrhiza L. These plants were kept in artificial pond at Micro Model I 

I. T. Delhi and maintained as stock Plants were taken out when the specified treatments 

were to be given in plastic trays with Cd and Pb. Similarly, seeds of B. juncea were procured 

from L4RI (Indian Agricultural Institute), Pusa, New Delhi and grown in earthen pots of 7kg 

capacity with different treatments of Cd and Pb and AM mycorrhiza. 

L. polyrrhiza and B. juncea were found to have potential to accumulate heavy metals with 

efficient physiological and biochemical mechanisms for the detoxification of heavy metals. 

Also, AM fungi were found to improve the uptake and resistance of B. juncea to both Cd and 

Pb. 

These findings open up the possibilities for ecofriendly use of these two plants for 

phytoremediation of soils and water bodies contaminated with Cd and Pb, individually and 

in combination with each other. Genetic strategies, use of transgenic plants and mycorrhizal 

application may further fetch phytoremediation fruitfully for field applications. 
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