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Abstract 
Heavy metals are one of the most hazardous contaminations in aquatic ecosystems.  Accumulation of heavy 

metals in aquatic ecosystems causes serious threats to biodiversity.  Wetland plants are capable of ameliorating 

the environment from various hazardous pollutants.  The objective of the present study is to examine heavy 

metal bioaccumulation capacity of wetland plant, Eichhornia crassipes (Mart) Solms, growing in selected 

polluted aquatic ecosystems of Kochi.  It is observed that Eichhornia crassipes bioaccumulates heavy metals 
such as Pb, Cu, Zn and Ni present in the different aquatic ecosystems studied.  It is a cost-effective and eco-

friendly technology for environment cleanup. 
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I. Introduction 

The rapid pace of industrialization and urbanization has given birth to heavy metal pollution.  The 

deteriorating ecosystem as a result of accumulation of pollutants is an alarming threat to the flora and fauna (Lin 

et. al., 2008)[1].   Drinking contaminated water causes severe health hazards in humans.  Kochi is an important 
industrial belt of Kerala state.  Many of its aquatic ecosystems are receiving industrial effluents and municipal 

waste water.  

Aquatic macrophytes accumulate pollutants at a higher level.  Wetland plants are important tools for 

heavy metals removal (Rai, 2008[2]; Choudhry et. al., 1998[3]; Ghosh and Singh, 2005[4]).  They are preferred 

over other bio-agents due to the low cost, frequent abundance in aquatic ecosystems and easy handling (Prabhat, 

2009[5]&Alagoaet. al., 2019[6]).  Aquatic macrophytes usually follow the mechanism of rhizo-filtration for metal 

removal (Calaldo and Wildung, 1978[7]).  Eichhornia crassipes (water hyacinth) is seen growing profusely in 

polluted water bodies.  According to researchers Eichhornia crassipes can remove toxins such as cyanide 

(Mhatre and Chaphekar, 1985[8]); Banuelos, 2000[9]).  Since the plant has abundant nitrogen content, it can be 

used as a substrate for biogas production. 

Eichhornia crassipes is a free-floating perennial aquatic plant of the family Pontedieriaceae.  With 
broad, thick, glossy and ovate leaves, water hyacinth may rise above the surface of water as much as 1 meter in 

height.  The leaves are 10-20 cm across and float above the water surface.  They have long, spongy and bulbous 

stalks.  The feathery, freely hanging roots are purple-black.  An erect stalk supports a single spike of 8-15 

conspicuously attractive flowers, mostly lavender to pink in colour with six petals.  Water hyacinth reproduces 

primarily by way of runners or stolons.  They also produce large quantities of seeds and they are viable up to 

thirty years.  The present study is conducted to compare the heavy metal content of the selected polluted sites 

and to evaluate the heavy metal removal efficiency of Eichhornia crassipes. 

 

II. Materials and Methods 

Eichhornia crassipes was tested for its ability to accumulate five heavy metals such as lead (Pb), 

Cadmium (Cd), Copper (Cu), Zinc (Zn) and Nickel (Ni) which are commonly found in industrial effluents.  A 

comparative analysis of heavy metal content of the three selected polluted water bodies of Kochi city was also 
done.  The three selected sites at Kochi were Kadavanthra Canal (Site I), Vytila Lake (Site II) and Eroor River 

(Site III).  The concentration of heavy metals such as lead (Pb), cadmium (Cd), Copper (Cu), Zinc (Zn) and 

Nickel (Ni) were found out both in water samples and plant body by atomic absorption spectrum (AAS).  The 

metal uptake capacity of the plant was monitored by growing them in controlled conditions.  Plants were 

allowed to grow in solutions of 1ppm concentration of each heavy metal for two weeks and the amount 

accumulated was assayed.  Analyses were also conducted to find out the dissolved oxygen, carbon dioxide and 

chloride concentration of the sample sites.  The alkalinity was also analysed to evaluated the water quality. 
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III. Result and Discussion 

Eichhornia crassipes is a beautiful, introduced American plant, which spreads prolifically in water 

bodies.  The morphological and anatomical features of the plant revealed many hydrophytic adaptations.  It was 

observed that plants growing in highly polluted water bodies are small in size compared to those growing in less 

polluted conditions, which may be due to nutrient imbalance.  It is reported that very high levels of heavy metals 

and high salinity of water can limit the growth of Eichhornia crassipes and other aquatic macrophytes (Mathias 

and Michael, 2007[10]; Chu, 2005[11]).  The plants growing in polluted environment possessed may raphide 
crystals in parenchyma cells.  This may be due to the accumulations of calcium content in plants. 

The heavy metal content of the samples wasanalysed by atomic absorption spectrum (AAS) and its was 

found that all the heavy metals studied, except Cadmium, were accumulated in the plant.  Zn, Ni and Pb were 

highly bioaccumulated by the plant.  Cadmium was not accumulated in the samples, even though it was present 

in the water samples (Table 1).  The amount of CO2 and chloride and heavy metals studied were high in 

Kadavanthra Canal. Higher level of alkalinity was also observed here compared to other sites.  The results of 

water analysis showed that the dissolved oxygen content of Kadavanthra Canal is considered to other two sites 

studied (Table 2 & 3).  So Kadavanthra Canal is considered to be more polluted than Vytilla Lake and Eroor 

River.  The higher concentration of metals in aquatic weeds signified the bioaccumulation that leads to filtration 

of metallic ions from polluted water (Ahmet et. al., 2005) [12].  From the results it is observed that accumulation 

of heavy metal in plants is according to its availability. 
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IV. Conclusion 
Macrophytes are potent tools in abatement of heavy metal pollution from aquatic ecosystems which are 

receiving industrial effluents and municipal wastewater.  At lower concentrations of heavy metals, the plant 

growth was normal and removal efficiency was greater.  Phytoremediation of metals is a cost-effective “green” 

technology for the cleaning up of environment.  From a phytoremediation perspective, it is concluded that 

Eichhornia crassipes (Mart) Solms. is a promising plant species for phytoremediation of natural water bodies 

polluted with heavy metals such as Pb, Zn, Ni and Cu. 

 

References 
[1]. Lin C.H., Lerch R.N., Grarrett H.E. and George M.F. 2008. Bioremediation of Atrazine-contaminated soil by forage grasses: 

Transformation, uptake and detoxification. J. Env. Quality, 37 (1), pp. 196-206. 

[2]. Rai P.K. 2008. Heavy metal pollution in aquatic ecosystems and its phytoremediation using wetland plants: an ecosustainable 

approach.  Int. J. Phytoremediation, 10 (2), pp. 131-158.  

[3]. Chaudhry T.M., Hayes W.J., Khan A.G., and Khoo C.S. 1998.  Phytoremediation.  Australian journal of ecotoxicology, 4 (1), pp. 

37-51. 

[4]. Ghosh M. and Singh S.P. 2005. A comparative study of cadmium phytoextraction by accumulator and weed species.  Environment 

pollution, 133 (1), pp. 365-371. 

[5]. Prabhat K.R. 2009. Heavy metal phytoremediation from aquatic ecosystems with special reference to macrophytes.  Critical 

reviews in environmental science and technology, 39 (9), pp. 697-753. 

[6]. Alagoa, K.J ,Adigwe P, and Daworiye, P.S. 2019. Assessment of Heavy Metal Accumulation in Two Aquatic Macrophyte Tissues 

in Taylor Creek, Zarama, Bayelsa State. International Journal of Innovative Science and Research Technology, 4 (1), pp134-139. 

[7]. Cataldo D.A. and Wildung R.E. 1978. Soil and plant factors influencing the accumulation of heavy metals by plants. Environment 

and health perspective, 27 (1) pp. 149-159. 

[8]. Mhatre G.N. and Chaphekar B.B. 1985. The effect of mercury on some aquatic plants. Environmental pollution series, 39 (3), pp. 

207-216. 

[9]. Banuelos G.S. 2000. Phytoextraction of selenium from soils irrigated with selenium-laden effluent.  Plant and Soil, 224 

(2), pp. 251-258. 

[10]. Mathias E. and Michael W.H. 2007. Cyanide Phytoremediation by water hyacinths Eichhornia crassipes (Mart) Solms. 

Chemosphere, 66 (5), pp. 816-823. 

[11]. Chu H.J. 2005. Heavy metal bio accumulation and its effect on water hyacinth.  Science of Total Environment, 21 (4), pp. 79-85). 

[12]. Ahmet A., Delix D. and Fatih D. 2005. Bioaccumulation, detection and analysis of heavy metal pollution in Sultan Mars h 

and its environment.  Water air and soil pollution, 164(I), pp. 241 -255. 

 

 

 

 

 

 

 


