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Abstract:-An experiment was conducted to assess the effect of vetiver grass growing under hydroponic with 

no supporting medium to treat the domestic wastewater released, which had been primarily treated in septic 

tank. The field experiment was assigned in plastic containers of thirty liters which were set-up simultaneously 

with planted vetiver hydroponically and no vetiver as a control, which replicated into three & two grass in two 

containers. Water samples were taken from bhandewadi waste water treatment plant for analysis at 15 days 

interval for 1 months and examined for different water quality parameters during the time of experiment. The 

physico-chemical parameter results obtained before application of vetiver for wastewater treatment were  

mg/l,8.35, 0.85mg/l, 22.13mg/l, 19.99mg/l, 117.90mg/l respectively for pH, phosphorus, potassium, TN and 

B.O.D. However, 2 grass sample results of the analysis of variance after 15 days of hydroponic vetiver treatment 

showed that the overall concentration of pH, phosphorous, potassium, TN and BOD’s were significantly 7.96, 
0.47mg/l, 17.23mg/l, 11.34mg/l, 50.15mg/l, respectively and for 3 grass sample were significantly 7.21, 

0.39mg/l, 16.92mg/l, 8.64mg/l and 25.86mg/l. After 30 days hydroponic vetiver treatment of domestic 

wastewater, the contents of pollutants appreciably decreased, and almost all of them were below Ethiopian 

Environmental Protection Authority maximum permissible discharge limit values with the exception of BOD5. 

Thus, the potential of vetiver 30 days hydroponic treatment was found to be efficient for the removal of, total 

nitrogen, and total phosphorous and  from domestic wastewater 

 Key words: Biometric parameters, constructed wetland, nutrients, pollutant removal, vetiver, waste 

water. 

 

I. INTRODUCTION 

 
Long before the industrial revolution, human activity began to alter the Earth's environment. However, only in 

the past century, the scale of such alterations has become global in scope. Moreover, the rate of these recent 

changes is enormously high compared with the historical record. Today at the beginning of the new 

millennium, it is clear that humans are inducing environmental changes in the planet as a whole. In fact, the 

human fingerprint is abundantly seen on the global atmosphere, the oceans, and the land of all continents 

(Miller, 2001). Clean water is becoming one of the scarcest and valuable resources in the twenty first century 

as its supply is finite and its traditional source is easily polluted by industries and population growth. But the 

water, available from different surface and groundwater sources, are known to be clean and free from any 

contamination since the release of nutrient-rich wastewater into receiving open surface and subsurface along 

with river results in environmental and human health problems such as eutrophication in water bodies, i.e. 

undesirable growth of aquatic plants and algae (Morrison et al., 2001). The wastewater discharged to open land 

presents health risks, decrease crop yields and product quality, degrade the soil and contaminate underlying 

groundwater which might be extracted for drinking, crop irrigation or stock watering purposes. 

 

Truong (2003) explained that domestic wastewater characteristically contains high level of organic matter 

content usually measured as biochemical oxygen demand (BOD5)  nutrient contents (notably nitrogen and 

phosphorus). As these pollutants are toxic to humans and have impact on the environment, treatment before 

discharging to open land or storage water body is essential. Treatment of domestic wastewater has mainly been 



International Journal of Emerging Trends in Engineering and Basic Sciences (IJEEBS) 

ISSN (Online) 2349-6967 

Volume 2, Issue 4 (Jul-Aug 2015), PP.126-132 

 

www.ijeebs.com                                                                127 | Page 

 

 

done using physical, chemical and biological wastewater treatment systems such as activated sludge and 

biological nutrient removal technologies. However, these technologies are expensive and depend on power 

source and skilled personnel. Application of the vetiver system for wastewater treatment is a new and innovative 

phytoremedial. Therefore, low cost, less energy, natural, practicable, effective and simple, biological wastewater 

treatment method known as phyto-remediation of vetiver grass to treat wastewater is of a superseding solution. 

For this reason, this experiment is making the first move to assess the effect of vetiver grass to treat the domestic 

waste water. 

 
II. MATERIALS AND METHODS 

 

2.1 Plant Materials The Vetiver plants (VetiveriazizanioidesL.Nash) (ODV-3) were procured from punjabrao 

agriculture university akola, Maharashtra. The vetiver plants were removed from the propagating soil and 

surface sterilized with distilled water to remove any adhering soil. Then the tops and roots of the vetiver sprouts 

were pruned to 10cm and 5cm respectively. 

 

2.2. Waste waters used for the experimental study The waste waters were collected from bhandewadi 

water treatment plant nagpur. For the determination of Biological Oxygen Demand, two sets of each sample 

were collected in the labelled BOD bottles and one set was fixed with Winkler’s reagent. All these samples were 
brought to the laboratory and analyzed for various chemical characteristics. 

 

2.3. Methodology 

The various chemical attributes of waste water samples were analyzed following the were separated and the 

concentration of different physio-biochemical parameters such as total chlorophyll, carotenoids, proteins, pH, 

BOD. The oven dried plant materials were used for the analysis of nutrients such as total nitrogen, phosphorous, 

sodium, and potassium. 

 

2.4 Experimental Design 

We use 5 liters of waste water in one plastic container, and vetiver grass were planted shown in fig. like 

maximum quantity in one bucket i.e 2 roots. After the set up as described above, we found out the parameters 

like pH, BOD, phosphorous, nitrogen, potassium of each bucket in interval of 0 day,15 days and 30 days. All the 

chemical parameters are within the permissible limit of Indian Environmental Standards and Environment 

Protection Act (Raman and Devotte, 2006 and EPA, 2002). In different waste waters analyzed majority of the 

water quality parameters i.e. TDS, COD, TN, NH4-N, Ca, Mg etc. are above the permissible standard limits for 

safe disposal to inland water bodies/ land as per the Indian Environmental Standards (Raman and Devotte, 2006) 

and EPA (2002). All the other parameters analysed were within the standard permissible level but the 

continuous discharge of these effluents can cause serious effects on land or receiving water body. 
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Figure 2.4- Experimental setup of vetiver grass over wastewater in Geotechnical Lab, civil dept. 

P.C.E, Nagpur 

 

 

III. RESULTS AND DISCUSSION 

 

3.1. Water and Waste water Characteristics before treatment 

 
PARAMETERS INITIAL READINGS 

Ph 8.35 

Phosphorus (mg/l) 0.85 

Potassium (mg/l) 22.13 

Total nitrogen (mg/l) 19.99 

B.O.D (mg/l) 117.90 

 

Table 3.1- Above table shows that the initial value of waste water sample collected from Bhandewadi Waste 

water treatment plant. 

 

3.2. Changes in the waste water characteristics after treatment 

 

3.2.(a)Table 3.2.a -15 Days results 

 
PARAMETERS 2 GRASS SAMPLE 3GRASS SAMPLE 

pH 7.96 7.21 

Phosphorus (mg/L) 0.47 0.39 

Potassium (mg/L) 17.23 16.92 

Total nitrogen (mg/L) 11.34 8.64 

B.O.D (mg/L) 50.15 25.86 

 

Table 3.2.a- Above table shows that change in efficiency after 15 days in 2 grass and 3 grass sample. And from 

above table we find that values of 3 grass sample is decreases, as compared to 2 grass sample. So 3 grass sample 

is giving more beneficial result.  
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3.2.(b)Table.2- 30 days results 

 

PARAMETERS 2 GRASS SAMPLE 3 GRASS SAMPLE 

pH 8.09 7.35 

Phosphorus (mg/L) 0.55 0.51 

Potassium (mg/L) 19.89 19.05 

Total nitrogen (mg/L) 12.85 10 

B.O.D (mg/L) 57.30 29.64 

 

Table 3.2.b- Above table shows that change in efficiency after 30 days in 2 grass and 3 grass sample. And from 

above table we find that values of 3 grass sample is decreases, as compared to 2 grass sample. So 3 grass sample 

is giving more beneficial result. 
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Graph-1:-pH-Above graph shows 3 grass sample is better than 2 grass sample and 30 days reading is 

much better than 15 days. 
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Graph-2:-Phosphorous- Above graph shows 3 grass sample of 30 days is better than 3 grass sample of 

30 days. 
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Graph-33:-Potassium- Above graph shows that 3 grass sample of 30 days is better than 3 grass sample 

of 15 days. 
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Graph-4:-Totalnitrogen- Above graph shows that result of 3 grass sample of 30 days is much better 

than other sample of 30 days and 15 days. 
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Graph-5:-B.O.D- Above graph shows that B.O.D of 3 grass sample of 30 days is better than other 

samples of 30 and 15 days. 
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IV. CONCLUSION 

 
In this phytoremediation study by constructed wetland technology using vetiver grass, there is a remarkable 

reduction in total dissolved solids, biological oxygen demand, chemical oxygen demand, nitrates, phosphates, 

silicates, sulphates, chlorides, calcium, magnesium, sodium, potassium and iron in different waste waters. The 

treated water can be directly disposed into any surface water body or land as the concentration of the pollutants 

are below the standard permissible limits of effluent discharge. Therefore VetiveriazizanioidesL. Nash is a good 

candidate for remediation of waste waters by constructed wetland technology. 
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