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Urban cities throughout the word are growing with the population, and 

producing the unlimited wastewater to environment. Living standards 

of urban population and industries are contributing  in producing more 

quality of UWW. In the mean time these UWW are not treated 

properly because of inadequeate technology applied in the treatment 

of UWW. It is a common practices thouout the world that utilizing 

UWW are usually contains Heavy metal. In the present study 

phytoremidiation studies were carryout in the soils which are amended 

with UWW. The crops which are grown regularly by using UWW in 
the area. In this study some of the crops were selected for the study 

Spinach oleracea L, Zea mays L, Trigonella foenum graecum L these 

crops are usually consumed by locals citizens for their ingredients in 

the food preparation., P.purpureum Schumach were used for cattle 

feed. In the UWW heavy metals are largely presentand they can be 

remediate by using selected crop species which are artificially 

irrigated UWW. Phytoremidiation studies by using the selected and 

locally available crop species used for the study, and it was shows 

good accumulation ability with low-maintenance. Bio-Concentration 

Factor (BCF) and Translocation factor (TF) are evident that, crop 

species performance, apart from practically irrigated crops 

P.purpureum Schumach is hoard a highest Heavy metals accumulated 
crop among selected local plants which were grown in the heavy 

metal contaminated wastewater agricultural fields.  
 

                                Copy Right, IJAR, 2016,. All rights reserved.

…………………………………………………………………………………………………….... 

Introduction:-  
Heavy metals are the foremost environmental contaminants and pose a severe risk to human and animal health by 

their enduring persistence in the environment 1. Generally, Heavy metal toxicity issues do not arise in natural soils 

with their native vegetation. Even the soil is naturally high in a particular metal, native plants will often have 

become adapted over time to the locally elevated levels 2 However, if humans bring new growth regimes, such as 

agriculture, with plants not evolved on these specialized soils, then toxicity issues can develop 3. The remediation of 
soils contaminated by heavy metals is a cost-rigorous and precisely complex process 4, 7. Inside nastiness of being 

efficient, these methods are expensive, time consuming and environmentally critical 
8, 9

. The Plant species differ 
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widely in their ability to accumulate heavy metals 10. Many concluded that concentrations of metals in plants 

growing in the same soil vary between species and even between genotypes of a species 11, 12. Some of the 

mechanisms, which may be responsible for plant species differences in metal concentrations, have been identified 13, 

Also, the age and the growth stage of the plant can affect the  concentration of metals in plants 14,15. Municipal 

wastewater usage is a common practice where it flows across the agricultural fields. Wastewater and sewage sludge 

are used as manure, have also been used by the northern European and Mediterranean civilizations 16.In the 
European and North American cities, wastewater will be discharged into the agricultural fields instead of diverting it 

into the wastewater treatment units to prevent and avoid the water pollution at different levels 17. Hence, the usage of 

wastewater has been associated with land application and crop production for centuries 18. The current physical and 

chemical remediation technique of heavy metal from contaminated soil-water are expensive, time consuming and 

environmentally destructive and Soil contaminated with trace metals has become a worldwide problem and pose a 

serious threat to the environment, leading to losses in agricultural yield and hazardous health effects as they easily 

enter the food chain. In the research we are selected low-cost and essay maintainable crop species were adopted for 

effective remediation of heavy metal by selected crop species for saluting to environmental problems.      

 

Materials and methods:- 
The study area of Mysore city is a unique city and was the capital city of former princely state of Karnataka. It has 

kept alive the royal traditions and spender. Whose growth rate is posed to be that of rapid, equipped with only 

primary treatment plants, treats only a part of Municipal and Industrial wastewater generated from the city limits. 

Large quantity of untreated wastewater being discharged into low lying areas and water bodies located in and around 

the city. Due to the scarcity of water, the untreated wastewater is used for irrigation in the city. The 

Phytoremidiation studies were carrying out Municipal wastewater contaminated soil. Also, no study is carried 

Mysore City. In the present study attempts was made to know the behavior of heavy metals in Municipal wastewater 

contaminated soil, Control soil (Collected in normal agricultural land) and Control crops were collected in normal 
water irrigated area of Mysuru city to find out tangible phytoremidiation standards and identify efficient local 

wastewater irrigated crop species for phytoremidiation technique and also, calculate the Translocation factor (TF) 19, 

20, 21 and Bio-Concentration factor 22, 23 of selected Heavy metals and plant species to assess the actual remediation. 

 

Table 1:- Crops grown by using wastewater in Mysuru city 

Name of the Crops grown by using wastewater Crop sign 

Spinach oleracea L  
Zea mays L 

 
Trigonella foenum graecum L 

 
P.purpureum Schumach  

 

Figure 1:- Land use and crop locality map of Mysuru City 
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Sampling, Pre-Treatment and Analysis:- 

The soil and plant samples were collected at different points of the Kesare wastewater irrigated zone of Mysuru city, 

India. The soil and plant samples are collected and dried in sunlight. Soil samples (Root, Stem and Leaves) and 

plants were dried with the help of oven in the laboratory and then ground in an agate mortar and pestle to pass 

through a 0.5 mm stainless steel sieve. Then they were stored in polythene containers at room temperature. The plant 

samples were analyzed for pH and digested by using tri acid mixture and 2ml of aqua-regia has been added to 
preserve the digested sample and stored in 100 ml distilled container. The digested sample was analyzed for heavy 

metal concentration by using Inductively Coupled Plasma Atomic Emission Spectroscopy techniques (ICP-AES) 

using the Perkin-Elmer Optima 8000, ICP-OES. 

 

Results and Discussion:- 
Heavy metal uptake using phytoremidiation technology seems to be a wealthy way to remediate heavy metal 

contaminated environment. It has been proven to have the most effective approach to assuage the environmental 
toxic substances associated with contamination, it has some advantages compared with other commonly used 

conventional technologies, several factors must be considered in order to accomplish a high performance of 

remediation result. The metal discharging process in to soil environment in Municipal wastewater irrigated areas is a 

common practice. By the metal mobility and climatic condition together results in metal accumulation in the soil and 

plant body. In the present study, the evaluation of metal content in both plants and soil were carried out and the 

results were tabulated in the table 02 to 07. The analyzed results showed the metal concentration comparatively 

higher than in the soil environment. Heavy metals can also contaminate the food chain and reduce crop yields. The 

consumption of plants containing high levels of heavy metals might pose a serious risk to human health. The metal 

concentration, transfer and accumulation of metals from soil to roots, stem and leaf was evaluated through BCF is an 

index of the ability of the plant to accumulate a particular heavy metal with respect to its concentration in the soil. 

Translocation Factor (TF) was described as ratio of heavy metals in plant shoot to that in the plant root. The TF 
value will be higher for those plants which retain the metal in roots without translocation to aerial parts of the plant 

body. Present study Spinach oleracea L, Zea mays L, Trigonella foenum graecum L ,and P.purpureumSchumach 

less-expensive and comparatively adjustable crop Varity were used to know the accumulate the heavy metal in 

Municipal wastewater  irrigated soil in 60 days. The concentration of Iron in Municipal wastewater irrigated lands is 

on the higher rate, because of sewage discharge and corrosion of water supplying pipes from locality. The 

concentration of Nickel and copper are exceeding the FAO standards due to the improper management of 

wastewater from industrial in the city. All the examined heavy metal like Copper, Iron, Nickel, Lead and Zinc are 

shown a superior result in between 40 to 60 respective days time duration with respect to all crops except lead 

shown below detectable limit in soil. 

 

Table  2:- Heavy metal concentration in Soil and Control Soil 

Crop Heavy metal in Soil Control (Soil) 

 

 

Spiracia oleracea L 

Copper (2.6) 6.4 

Iron (1738.4) 311.2 

Nickel (5.8), 0.4 

Lead (0.5) 0.5 

Zinc (33.6) 4.4 

 

 

Zeamays L 

Copper (1.9) BDL 

Iron (1871.9) 124.1 

Nickel (6.7) 0.5 

Lead (0.5) BDL 

Zinc (31.4) 3.1 

 

 

Trigonella foenum graecum L 

Copper (Cu) (1.8), BDL 

Iron (1631.8), 96.8 

Nickel (4.8), 0.6 

Lead (0.4) 0.4 

Zinc 25.5), 4.2 

 

P.Purpurem Schumach 

Copper (32.4) 2.4 

Iron (1236.1) 308.8 

Nickel (44.8) 1.2 

Lead (1.9) BDL 

Zinc  (246.6), 6.5 
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Table 3:- Heavy metal accumulation in Spiracia oleracea L in plant body and soil (mg/kg) in Municipal wastewater irrigated 
area. 

Plant Section Control 20
th

 Day 30
th

 Day 40
th

 Day Total  Bio          

Concentration 

Control 

 

Copper 

Root 0.03 0.08 0.08 0.1 0.111 0.004 

Leaf 0.01 0.04 0.03 0.08 0.061 0.001 

Iron 

Root 89.5 130.7 134.2 141.8 0.285 0.287 

Leaf 41.7 98.4 102.7 107.2 0.201 0.133 

Nickel 

Root 0.1 0.4 0.7 0.8 0.344 0.25 

Leaf BDL 0.2 0.3 0.4 0.155 BDL 

Lead 

Root BDL BDL 0.2 0.2 0.8 BDL 

Leaf BDL BDL BDL BDL BDL BDL 

Zinc 

Root 1.2 5.8 6.1 7.8 0.622 0.272 

Leaf 0.5 0.8 0.1 1.2 0.077 0.113 

                                                             
Table 4:- Heavy metal accumulation in Zeamays L in plant body and soil (mg/kg) in Municipal wastewater irrigated area. 

Plant Section Control 20
th

 Day 30
th

 Day 40
th

 Day Total  Bio          

Concentration 

Control 

 

Copper 

Root BDL 0.1 0.3 0.1 0.263 BDL 

Leaf BDL 0.08 0.09 0.09 0.136 BDL 

Iron 

Root 40.1 171.1 172.4 182.9 1.131 0.323 

Leaf 22.2 96.1 96.9 99.2 0.107 0.178 

Nickel 

Root 0.2 0.6 0.6 0.9 0.343 0.4 

Leaf 0.1 0.2 0.2 0.2 0.104 0.2 

Lead 

Root BDL BDL 0.1 0.1 0.4 BDL 

Leaf BDL BDL BDL BDL BDL BDL 

Zinc 

Root 1.2 6.1 7.8 7.9 23 0.387 

Leaf BDL 2.1 2.5 3.1 0.245 BDL 

 

Table 5:- Heavy metal accumulation in Trigonella foenum graecum L in plant body and soil (mg/kg) in Municipal wastewater 
irrigated area. 

Plant Section Control 20
th

 Day 30
th

 Day 40
th

 Day Total  Bio          

Concentration 

Control 

 

Copper 

Root BDL 0.3 0.5 0.9 0.944 BDL 

Leaf BDL BDL BDL 0.2 0.111 BDL 

Iron 

Root 31.7 91.1 92.5 95.4 0.190 0.327 

Leaf 8.8 16.3 25.3 27.7 0.047 0.090 

Nickel 

Root 0.2 0.8 1.1 1.4 0.729 0.333 

Leaf BDL 0.2 0.2 0.3 0.145 BDL 

Lead 

Root BDL BDL BDL 1.0 2.5 BDL 

Leaf BDL BDL BDL BDL BDL BDL 

Zinc 

Root 1.7 7.8 8.0 9.8 1.070 0.404 

Leaf BDL BDL BDL 4.2 0.164 BDL 
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Table 5:- Heavy metal accumulation in P.Purpurem Schumach in plant body and soil (mg/kg) in Municipal 

wastewater irrigated area. 

Plant 

Section 

Control 20
th

 Day 30
th

 Day 40
th

 Day Total  Bio          

Concentration 

Control 

 

Copper 

Root 0.5 4.6 5.2 5.9 0.5 0.208 

Leaf 0.6 2.4 2.7 2.9 0.265 0.25 

Iron 

Root 108.3 376.2 398.7 408.9 1.045 0.350 

Leaf 65.7 109.7 117.4 128.3 0.340 0.212 

Nickel 

Root 0.5 3.7 3.9 3.9 0.267 0.416 

Leaf BDL 1.2 1.2 1.2 0.080 BDL 

Lead 

Root BDL 1.0 2.0 2.0 2.631 BDL 

Leaf 1.0 0.526 BDL BDL BDL BDL 

Zinc 

Root 2.2 38.1 39.3 40.0 0.484 0.338 

Leaf 0.8 8.4 9.8 10.5 0.119 0.123 

 

Table 6:- Heavy metal Bio-accumulation in factor in plant body (mg/kg) in Municipal wastewater. 

Heavy Metal  

Crop 

Root Stem Leaf Total Bio 

 Accumulation 

Control 

Copper 

Copper 

Spiracia oleracea L 0.111 0.050 0.061 0.195 0.007 

Zeamays L 0.253 0.110 0.136 0.610 BDL 

T. foenum graecum L 0.944 0.333 0.111 0.738 BDL 

P.Purpurem Schumach 0.5 0.351 0.265 1.114 0.875 

Iron 

 

 

Iron 

Spiracia oleracea L 0.285 0.227 0.201 0.713 0.615 

Zeamays L 1.131 0.231 0.167 0.702 0.755 

T. foenum graecum L 0.190 0.084 0.047 0.322 0.579 

P.Purpurem Schumach 1.045 0.845 0.340 2.230 0.882 

Nickel 

 

 

Nickel 

Spiracia oleracea L 0.344 0.189 0.155 0.070 0.25 

Zeamays L 0.343 0.268 0.104 0.125 0.8 

T. foenum graecum L 0.729 0.229 0.145 0.860 0.666 

P.Purpurem Schumach 0.267 0.198 0.080 0.546 0.416 

Lead 

 

 

Lead 

Spiracia oleracea L 0.8 BDL BDL 0.8 BDL 

Zeamays L 0.4 BDL BDL 0.4 BDL 

T. foenum graecum L 2.5 BDL BDL 2.5 BDL 

P.Purpurem Schumach 2.631 1.578 0.526 4.736 BDL 

Zinc 

 

 

Zinc 

Spiracia oleracea L 0.622 0.348 0.073 10.047 0.568 

Zeamays L 2.3 0.522 0.245 1.5 0.645 

T. foenum graecum L 1.070 0.674 0.164 1.909 0.595 

P.Purpurem Schumach 0.484 0.290 0.119 0.894 0.753 
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Table 7:- Heavy metal Translocation factor in factor in plant body (mg/kg) in Municipal wastewater (Overall 

average) 

Crop Translocation 

Factor 

Control 

Copper 

Spiracia oleracea L 1.819 3.000 

Zeamays L 1.933 BDL 

Trigonella foenum graecum L 8.504 BDL 

P.Purpurem Schumach 1.886 0.833 

Iron 

Spiracia oleracea L 1.417 2.146 

Zeamays L 6.766 1.806 

Trigonella foenum graecum L 4.042 3.602 

P.Purpurem Schumach 3.073 1.648 

Nickel 

Spiracia oleracea L 0.8 BDL 

Zeamays L 0.4 BDL 

Trigonella foenum graecum L 2.5 BDL 

P.Purpurem Schumach 5.1 BDL 

Lead 

Spiracia oleracea L 0.8 BDL 

Zeamays L 0.4 BDL 

Trigonella foenum graecum L 2.5 BDL 

P.Purpurem Schumach 5.1 BDL 

Zinc 

Spiracia oleracea L 8.077 2.4 

Zeamays L 93.87 1.2 

Trigonella foenum graecum L 6.524 1.7 

P.Purpurem Schumach 4.067 2.75 

Note:  All the heavy metals expressed in mg/kg, BDL = Below Detectable limit 

 

Conclusion:-  
Mortally consumed larger volume of water; it results with the discharging of wastewater to further treatment is 

difficult. To meet the short falls of water scarcity, the wastewater should be neither recycled nor it should be reused 

for irrigation process. The heavy metal input through anthropogenic activities increases the total contents of the trace 

metals, which may result in the increase of potential environmental risk. Phytoremidiation is the use of living plants 

to clean-up pollution in the environment like metal contaminants in the soil. The study was conducted to screen 

plants growing on a contaminated site to determine their potential for metal accumulation. According to the above 

mentioned criteria, Both BF and TF values more than one, indicated that some of the measured heavy metals in 
plants show good results and they are good accumulator. In the same manner, during the study period, we have 

come across the determination of phytoremidiation studies in municipal wastewater in the agricultural fields. Four 

crop species have been identified during the study period and the P.purpureumSchumach is considered as highest 

heavy metals accumulated crop among the entire crop species were examined grown in the Municipal wastewater 

irrigated agricultural fields. P.purpureumSchumach > Trigonella foenum graecum > Zeamays L > and Spiracia 

oleracea L species significantly accumulate the heavy metal because of having the higher mobility for all heavy 

metals in wastewaters and soil in between 40 to 60 days time duration. The BCF and TF study identifies the mobility 

and bio-accumulation rates of the trace metals among the different fraction with consecutive information. Finally, 

the crop species are the promising agents to accumulator of heavy metals in normal environmental conditions with 

fewer expenses and effective agents for heavy metal infectivity troubles. 
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