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 Hazaribagh is an area within Dhaka city, the capital of Bangladesh. Thousands of skins 

of animals like cows, goats, lambs, and buffaloes are processed at this site on a daily 
basis, the meat of these animals being used to serve the needs of around 16 million 

people of Dhaka. Since proper treatment of wastes are not conducted at the site, the soil 

of the area and surrounding water bodies like a canal and the Rivers Buriganga and 
Turag have been heavily contaminated with tannery waste toxic products. It was of 

interest to find out the plants growing on the contaminated site and water bodies, and 

determine through perusal of published literature as to whether these plants have 
phytoremediation potential, for then these plants can offer a cheap and viable 

alternative to clean up the waste site. A total of 21 plants distributed into 19 families 

were observed to be growing at the contaminated area and surrounding water bodies. A 
search of the scientific literature showed that most of these plants have reported 

phytoremediation potentials. It is concluded that these plants can form an alternative 
towards removing tannery wastes from the contaminated area(s), which removal can 

provide health benefits to the people residing in the area.   
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INTRODUCTION 

 

 Dhaka city is the capital of Bangladesh. It is a burgeoning city with a total population exceeding sixteen 

million. To serve the dietary needs of this huge population, every day thousands of animals (cows, goats, 

buffaloes, and lambs) are sacrificed and their skins processed at an area of Dhaka city, called Hazaribagh. The 

area has a canal by its side, which flows into the River Buriganga. The site is also near the Turag River, which 

also flows into the Buriganga River. Following processing of skins, no other attempts are made to clean up the 

toxic wastes arising from the processing procedures. No modern waste treatment facility exists at the site. As a 

result, the soil and the adjoining water bodies have throughout the years been heavily contaminated with tannery 

wastes. The river water has turned a deep brownish-black color and the soil and water poses health hazards to 

the people residing in the area. 

 Tannery waste has been reported to contain oils and greases, chlorides, and chromium compounds [9]. 

While chromium can pose a direct threat to human health, oils and greases can enter neighboring water bodies 

and increase algal growth. This in turn depletes oxygen content in water, which is detrimental for fish and other 

aquatic species. Ultimately, both soil and water bodies can become barren; nothing can exist and they also form 

a threat to human health.  

 In the absence of modern facilities for treatment of tannery wastes, phytoremediation can be another viable 

option. Phytoremediation is the use of plants for removing soil and water contaminants through contaminant-

hyperaccumulating plants, which take up these contaminants leaving back clean or less toxic water and soil. For 

a developing country like Bangladesh, phytoremediation can offer a cheap and viable method for removal of 

tannery waste pollutants. Native plants can form a better way for phytoremediation than introduced plants, 

which may not be able to withstand the climatic conditions of Bangladesh. To obtain an idea of which native 

plants may be used for phytoremediation, the objective of the present study was to survey the contaminated site 
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for plants growing in the area followed by perusal of the scientific literature on the feasibility of the obtained 

plant species for phytoremediation. 

MATERIALS AND METHODS 

 

 A number of visits were made to Hazaribagh contaminated area (Figure 1) and nearby polluted water 

bodies. All plants, which were found to be growing in the area was photographed and plant specimens collected 

on the spot. Specimens were pressed, dried and brought back to Bangladesh National Herbarium for complete 

identification. Information was also collected from the local residents as to whether they find these plants 

growing in the area on a regular basis. 

 

 
 

Fig. 1: A partial view of the Hazaribagh tannery waste area. 

 

RESULTS AND DISCUSSION 

 

 A total of 21 plants distributed into 19 families were observed to be growing at the contaminated area and 

surrounding water bodies. The list of plants is shown in Table 1 (also see Figures 2-8). Of the 21 plant species, a 

literature search indicated that seven plants species have previously been reported to have phytoremediation 

capabilities, or actually used for phytoremediation. 

 
Table 1: Plants observed to be growing in a tannery waste contaminated site in Hazaribagh, Dhaka, Bangladesh. 

Serial Number Botanical name Family 

1 Amaranthus viridis L. Amaranthaceae 

2 Pistia stratiotes L. Araceae 

3 Tridax procumbens L. Asteraceae 

4 Blechnum orientale L. Blechnaceae 

5 Cleome rutidosperma DC. Cleomaceae 

6 Commelina benghalensis L. Commelinaceae 

7 Evolvulus nummularius L. Convolvulaceae 

8 Momordica charantia L. Cucurbitaceae 

9 Cyperus cyperoides (L.) Kuntze Cyperaceae 

10 Cyperus exaltatus Retz. Cyperaceae 

11 Euphorbia hirta L. Euphorbiaceae 

12 Phyllanthus urinaria L. Euphorbiaceae 

13 Leucas aspera (L.) Willd. Lamiaceae 

14 Azadirachta indica A. Juss. Meliaceae 

15 Ficus infectoria Willd. Moraceae 

16 Peperomia pellucid L. Piperaceae 

17 Sporobolus diander (Retz.) P.Beauv. Poaceae 

18 Portulaca oleracea L. Portulacaceae 

19 Ceratopteris thalictroides (L.) Brongn. Pteridaceae 

20 Lindernia crustacea (L.) F. Muell. Scrophulariaceae 

21 Solanum torvum Sw. Solanaceae 

 

 In a study carried out with hyperaccumulating plants in industrial areas of Rawalpindi and Islamabad, 

Pakistan, Amaranthus viridis was seen to be able to hyperaccumulate lead from soil [4]. Leaves of Azadirachta 

indica have been shown to remove 76.8, 67.5, 58.4, and 41.45% Cu2+, Ni2+, Zn2+ and Pb2+ ions, respectively, 
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from aqueous solutions [5]. Blechnum orientale has been shown to accumulate lead and nickel from soil but not 

in a hyperaccumulating manner [6]. 

 

 
 

Fig. 2: Amaranthus viridis. 

 

 
 

Fig. 3: Azadirachta indica. 

 

 
 

Fig. 4: Blechnum orientale. 
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Fig. 5: Commelina benghalensis. 

 

 
 

Fig. 6: Momordica charantia. 

 

 
 

Fig. 7: Pistia stratiotes. 
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Fig. 8: Tridax procumbens. 

 

 Commelina benghalensis has been shown to accumulate copper in shoots and lead, cadmium and zinc in the 

roots [8]. Momordica charantia has been shown to hyperaccumulate copper, cobalt, cadmium and iron from 

such metal-contaminating soils [3]. Pistia stratiotes, an aquatic plant, has been described to be able to remove 

chromium and cobalt from water bodies [7]. Tridax procumbens leaves have been described as able to 

accumulate mercury [1]. 

 Phytoremediation can be a powerful tool to remove heavy metals and other contaminants from soil and 

water in an affordable manner [2]. Although the plants found to be growing in the contaminated area in the 

present survey have not been evaluated before for their efficiency in removing chromium (with the exception of 

Pistia stratiotes), they can form the basis of such evaluations. If they are found to be hyperaccumulators of 

chromium, they can serve as a cheap way to clean up tannery waste site from at least chromium.     
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