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Abstract- Present study was carried out to investigate the nutrient removal efficiency of Eichhornia crassipes from different 
wastewater types. Wastewater culture study was carried out with four different sources of wastewater i.e. Domestic, 
Agriculture, Pharmaceutical, and Industrial. Preliminary physiochemical analysis were indicates high nutrient status of 
wastewater bodies, which favours high biomass productivity of Eicchornia crassipes. During the course of study, Sulphate, 
Phosphate and Total Nitrogen showed significant reduction. Agriculture wastewater represents best suitable medium for the 
growth of Eichhornia crassipes among different wastewater types.  
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INTRODUCTION 

 
Wastewater generation, its treatment and safe 
disposal followed by its reuse are one of the major 
challenges at every corner of the globe. Available 
conventional methodologies for wastewater 
treatments like ion-exchange, chemical precipitation, 
reverse-osmosis, and Electrodialysis etc., [1] are 
expensive, require high energy and are unable to 
completely remove the heavy metals [2]. These 
limitations can be overcome by the application of 
non-conventional eco-friendly approaches of 
wastewater treatment like Phytoremediation.  
Phytoremediation is an environmental friendly and 
potentially cost effective methodology for wastewater 
treatment [3]. Phytoremediation is the process of using 
plants to extract, sequester, and/or detoxify pollutants 
[4].  
A/c to Elumalai et al., (2011), Eicchornia crassipes 
proved to be a potential candidate for treatment of 
wastewater polluted with different industrial effluents 
[5]. Higher nutrient uptake potential coupled with 
higher biomass productivity makes Eicchornia 
crassipes, a promising candidate for treatment of 
municipal and agriculture wastewater [6]. Eicchornia 
crassipes can effectively remove trace elements from 
wastewater and accumulates them in their bodies [7]. 
Soltan and Rashed (2003) investigated the removal of 
heavy metals (Cd, Co, Cr, Cu, Mn, Ni, Pb and Zn) 
from freshwater using Eicchornia crassipes [8]. 
 
MATERIALS & METHODOLOGY 
 
Water sampling was carried out according to standard 
methods for examination of water and wastewater [9]. 
As per the literature survey, biomass doubling time 
for Eichhornia crassipes under suitable conditions 
varies from 11-18 days [10] hence, all the culture 
containers with the duplicates were setup for 20 days.  
Representative samples for nutrient uptake i.e. 
Sulphate, Phosphate & T-Nitrogen were analyzed on 

initial and 20th day of wastewater culture study [9]. 
Data were analyzed statistically. The mean and 
standard deviation values of the duplicates for each 
treatment were calculated at 5% level of significance.  
 
RESULTS & DISCUSSION 
 
Phosphates and Nitrates are the essential mineral salts 
required by plants for their growth and metabolism 
[11]. However, their hyperaccumulation in 
Waterbodies promotes growth of Algal bloom [12] and 
proved to be quite harmful [13]. The maximum 
reduction in Phosphate was observed in IWW and 
AWW followed by DWW on 20th day of wastewater 
culture study (Fig 1). The concentration of sulphate in 
wastewater samples was comparatively higher than 
Phosphate levels. Important sources of Sulphate in 
water bodies are mines, smelters, paper mills, textile 
mills and tanneries etc. [14]. The concentration of 
sulphate was consistently decreased in all the 
treatments. The maximum reduction in Sulphate was 
observed in IWW and AWW followed by DWW and 
PWW (Fig 1). Ammonia is toxic to aquatic life and 
its toxicity is affected by pH of Waterbodies i.e. 
toxicity of Ammonical-Nitrogen increases at high pH 
[15]. The maximum reduction in Total-Nitrogen was 
observed in AWW.  
 

 
Figure 1: Percentage variation in the nutrient status of 

different wastewater types at the end of Phytoremediation 
study. 
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DWW: Domestic Wastewater; IWW; Industrial Wastewater; PWW: 
Pharmaceutical Wastewater; AWW: Agriculture Wastewater.  
 
CONCLUSION 
 
Eicchornia crassipes efficiently removed Sulphate, 
Phosphate and Total-Nitrogen from different 
wastewater types. The highest levels of nutrient 
removal in Agriculture wastewater (AWW) and 
Industrial wastewater (IWW), showed commanding 
influence of both wastewater types on growth 
potential and biomass productivity of Eichhornia 
crassipes. However, further studies are recommended 
to investigate the favourable culture conditions and 
assisted methodologies to speed up the biomass 
productivity and thereby the nutrient removal 
efficiency of Eicchornia crassipes in different 
wastewaters types. 
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