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1. Title of the Project   :  Metal hyper accumulation studies in some leafy vegetables.      

2. Name and address of the Principal Investigator: Mrs. Sujata Gaherwar, A-18,           

Suryavihar, Junwani, Bhilai-

490020 

3. Name and address of the Institution: Dept. Of Botany, Shri Shankaracharya        

Mahavidyalaya Junwani, Bhilai. 

4. UGC approval no. and date   : F. MS-41/202081/XII/14-15/CRO Bhopal dated  

                                                         08-06-2015 

5. Date of implementation           : 19-06-2015 

6. Tenure of the project                : Two years (19/06/2015 – 19/06/2017) 

7. Total grant allocated                 : 4,00,000/- (Four lakhs only) 

8. Total grant received                  : 2,40,000/- (Two lakhs forty thousand only) 

9. Final expenditure                     : 4,02346/- (Four lakhs two thousand three hundred 

and forty six) 

10. Title of the project           : “Metal hyper accumulation studies in some leafy             

vegetables.” 

11. Objectives of the project    : Study was made with the following objectives -  

 To find out contamination level of heavy metals in green leafy 

vegetables. 

 Determination of maximum permissible limit and minimum toxic limit 

of each test metal in selected study plants. 

 To observe and report MCL of HMs in leafy vegetables grown in 

conditions simulating the contaminated land with effluent discharge.  

 Reporting of the findings would help us know that actually how much 

amount of toxic HMs could be present in healthy appearing GLVs.  

 The outcome of the project should be beneficial to society. 
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12. Whether objectives were achieved: Yes,  

 

 

   In the project studies were made on Coriandrum sativum, Spinacea 

oleracea and Trigonella foenum-graecum and they were found to 

accumulate heavy metals viz. Chromium and Arsenic. 

 Test metals were found to be accumulated in roots and leaves of the test 

plants. 

 Chromium was found to accumulate most in all the three test plants, 

surpassing the permissible limit of the test HMs, laid by Pollution control 

division (Indian standards). 

    The findings of the project are beneficial to society, as many people 

otherwise do not know the consequences of watering the plants with not 

so clean water / waste water, even from effluent discharge.  

 Students, staff in the college and also others in contact are made aware 

that the test plants i.e. Coriandrum sativum, Spinacea oleracea and 

Trigonella foenum-graecum are more sensitive to some test metals ie. 

Arsenic and Chromium, and therefore should be grown in clean, effluent 

free irrigating water.  

 GLVs showing extraneous growth, should not be eaten, as it is the result 

of contamination of HMs. 

13. Achievements from the project           :  

 A survey of sites of growing vegetables in Bhilai was made, and the sites 

being irrigated with contaminated / effluent discharge water could be 

identified. 

  The green leafy vegetables being used in abundance, and which could be 

easily grown in simulated condition were identified as Coriandrum 

sativum, Spinacea oleracea and Trigonella foenum-graecum.   

 Methods for detection of test metals viz. Arsenic, Lead, Mercury, 

Chromium and Selenium were standardised.. 

 Percentage absorption of test metals by test plants was studied and the 

extent, to which contamination can be caused by them, could be reported.  
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   Comparative analysis could be made between the HM absorption by the 

three plants.  

   Comparative analysis could also be made between the rates of 

absorption of the test metals by the test plants.  

 The benefit of using bio-fertilizers could be observed / proven. 

 The more we make the use of green manure, bio-fertilizers, bio-

insecticides and compost, the more improvement in soil condition is 

achieved. 

 The use of compost and green manure effectively act as the barrier, 

preventing the entry of HMs into the plants’ 

 Whatever HMs could accumulate in plants, were restricted to much extent 

in the roots only, of test plants.  

 Out of the five test metals studied, it is the chromium, to which the test 

plants responded most. 

14. Summary of the findings              : Separate sheet attached 
 

     (in 500 words ) 

15. Contribution to the society      : The following reported findings could help     

the people of society to know that the -   

 Coriandrum sativum (Dhaniya) and Trigonella foenum-graecum 

(Methi) are more susceptible to HMs than Spinacea oleracea, the latter 

could survive even at higher concentrations of test heavy metals, to which 

the formers could not sustain. 

 People in contact, would be made aware of the conspicuous 

morphological changes in the leaves of the test plants, which are in the 

form of thick and darker leaves. 

 Vegetable growers would be advised, not to use waste water for 

irrigation. 

 They and people in general would be made aware that bio-fertilizers do 

not cause harm to the plants as well as the soil. 

 The use of green manure along with compost should be used generously 

to avoid accumulation of HMs in the test plants or even in other plants in 

general. 
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SUMMARY 

In general people consume lot of green leaves as vegetables or as condiments. In this 

way directly or indirectly chlorophyll contents play a major role in making us healthy. 

Green leafy vegetables (GLVs) as against chlorophyll are a rich source of minerals 

(including iron, calcium, potassium, and magnesium) and vitamins. 

 Looking at their nutritional value, people tend to eat them more. But looking at the 

present scenario, excessive use of chemical fertilizers, insecticides, pesticides etc., 

makes them easily contaminated with heavy metals (HMs). The edible part of these 

GLVs is leaves and tender stem, which can get easily affected by HMs present in 

chemicals as well as in irrigated water. Keeping this in mind the present work is taken 

up to study the maximum contamination level of test heavy metals, getting 

accumulated in them. 

The GLVs selected for study are Coriandrum sativum, Trigonella foenum-graecum 

and Spinacea oleracea. The three plants are consumed in abundance.      

Heavy metals can accumulate and migrate in soil environments. Due to their 

cumulative effects and long-term interactions, accumulation of heavy metals in soil 

negatively affects regional eco-safety and poses a threat to relevant animals and 

plants. Additionally, heavy metals can enter human bodies through the food chain, 

leading to an increased incidence of chronic diseases such as deformity and cancer.  

In recent years, heavy metal contamination as a result of electroplating, chrome 

plating, leather tanning, textile dyeing, batteries, paints and waste, has become a 

serious problem all over the world. Heavy metal is a major threat to the environment, 

animals and humans due to their extreme toxicity.  

The toxic metals taken are the ones included in the effluent discharges from Re-

rolling mills, Steel Plant, rice mills and other industries. The effect of Arsenic (As), 

Lead (Pb), Mercury (Hg), Selenium (Se) and Chromium (Cr) was studied on test 

plants. In this context toxicity symptoms, accumulation effects and accumulation sites 

of test heavy metals were studied on test plants. While doing so maximum permissible  
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limit and minimum toxic limit of each heavy metal (response dose) in selected study  

plants was observed. For quantitative analysis of each test heavy metal standard 

method given in Standard Methods for the Examination of Water and 

Wastewater (21st edition, APHA) is followed. 

The experiment was performed using 13 x 13 polythene bags, filled with 

approximately four kg of soil. The seeds were sown and once the plants attained 

proper vegetative growth, after 20 -25 days, the heavy metal doses were given to 

them. Five replicates of each set were maintained. Observations were done regularly 

and constantly recorded. Experiments were performed to see effect of test heavy 

metals on test plants. This included qualitative as well as quantitative observations. 

Qualitative included total morphological changes, while quantitative was in terms of 

chlorophyll estimation as well as heavy metal inclusion in different plant parts. Both 

qualitative and quantitative parameters helped in studying dose response for each 

heavy metal, determination of maximum permissible limit and minimum toxic limit in 

selected study plants.  

Proper mixing of clay with sand , FYM, compost, neem khali and a little of super 

phosphate, resulted in a proper combination, as certified by the soil testing laboratory. 

The combination was such that it didn’t promote the intake of Pb, Hg and As , 

supporting the view of (Ghosh and Bhattacharya, 2004). 

 The magnitude of heavy metals detected in the studied leafy vegetables can be 

arranged as Cr > As > Pb. Chromium was found to accumulate most in all the three 

test plants, surpassing the permissible limit of the test HMs, laid by Pollution control 

division (Indian standards). While Hg and Se had no effect at all on the Coriandrum 

sativum, Spinacea oleracea and Trigonella foenum- graecum.  

Coriandrum sativum (Dhaniya) and Trigonella foenum-graecum (Methi) are more 

susceptible to HMs than Spinacea oleracea, the latter could survive even at higher 

concentrations of test heavy metals, to which the formers could not sustain. 

 The benefit of using bio-fertilizers could be observed / proven. The more we make 

the use of green manure, bio-fertilizers, bio-insecticides and compost, the more 

improvement in soil condition is achieved. The use of compost and green manure  
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effectively act as the barrier, preventing the entry of HMs into the plants. Whatever  

HMs could accumulate in plants, were restricted to much extent in the roots only, of 

test plants. Neutral or nearly neutral pH of the soil also helps in restricting the HMs in 

the soil only. 

The HMs got accumulated more in roots, than in the leaves of all the three test plants. 

Though this could have been a sign of relief, if it would have been within the limits 

set by WHO or by European standards. But the amounts of test HMs were found well 

above them. The maximum contamination level of As is 0.05 mg / l, of lead is 15 µl, 

of Hg is 2 µl, Cr is 100 µl and of Se is 50 µl. looking at the values  of MCL of all test 

plants in Table 4, it is clear that the concentrations of studied test metals are above the 

standard permissible levels thus might be in concern for the human consumers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











 


