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A R T I C L E  I N F O                              

INTRODUCTION 
 

Pollution of the environment with toxic metals has increased 
dramatically since the onset of the industrial revolution 
(Voegelan et. al., 2003). There are 35 metals that concern us 
because of occupational and residential exposure; 23 of these 
are the heavy elements or “heavy metals”. 
include elements lighter than carbon and can exclude some of 
the heaviest metals (Duffus, 2002). The term ‘‘heavy metals’’ 
refers to any metallic element that has a relatively high density 
and is toxic or poisonous even at low concentratio
metals’’ in a general collective term, which applies to the 
group of metals and metalloids with atomic density greater 
than 4 g/cm3, or 5 times or more, greater than water (Hawkes, 
1997). Heavy metals are metals with specific gravity greater 
than 5 g/cm3 (Nies, 1999). Metals such as aluminium, arsenic, 
cadmium, cobalt, chromium, copper, lead, manganese, 
mercury, nickel, selenium and zinc have been considered as 
the major environmental pollutants and their phytotoxicity has 
already been established (Ross, 1994; Cseh, 2002; Fodor, 
2002). 
 

Some of heavy metals (Fe, Cu and Zn) are essential for plants 
and animals (Wintz et. al., 2002). The availability of heavy 
metals in medium varies, and metals such as Cu, Zn, Fe, Mn, 
Mo, Ni and Co are essential micronutrients (Reeves and Baker, 
2000), whose uptake in excess to the plant requirements result 
in toxic effects (Monni et. al., 2000; Blaylock and Huang, 
2000).  
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                             A B S T R A C T  
 

 

Human activities such as industrial production, mining, agriculture and transportation, 
release high amounts of heavy metals into surface and ground water, soils and ultimately to 
the biosphere. Some of heavy metals at very low concentration
animals but at higher concentration all heavy metals are toxic to the environment. 
paper briefly explains about the impacts of heavy metals on environment. I
the several research reports that judicious use and presence of heavy metals have toxic 
effects on plants, animals and other living organisms and affects the same after certain 
limits. Therefore, it is well needed to intensify the research programmes for better 
understanding of heavy metal toxicity on environment and its remediation.
 
 
 
 
 
 

Pollution of the environment with toxic metals has increased 
dramatically since the onset of the industrial revolution 

There are 35 metals that concern us 
esidential exposure; 23 of these 

 Heavy metal can 
include elements lighter than carbon and can exclude some of 
the heaviest metals (Duffus, 2002). The term ‘‘heavy metals’’ 
refers to any metallic element that has a relatively high density 
and is toxic or poisonous even at low concentration. ‘‘Heavy 
metals’’ in a general collective term, which applies to the 
group of metals and metalloids with atomic density greater 

, or 5 times or more, greater than water (Hawkes, 
1997). Heavy metals are metals with specific gravity greater 

(Nies, 1999). Metals such as aluminium, arsenic, 
cadmium, cobalt, chromium, copper, lead, manganese, 
mercury, nickel, selenium and zinc have been considered as 
the major environmental pollutants and their phytotoxicity has 

d (Ross, 1994; Cseh, 2002; Fodor, 

Some of heavy metals (Fe, Cu and Zn) are essential for plants 
., 2002). The availability of heavy 

metals in medium varies, and metals such as Cu, Zn, Fe, Mn, 
ronutrients (Reeves and Baker, 

2000), whose uptake in excess to the plant requirements result 
., 2000; Blaylock and Huang, 

They are also called as trace elements due to their presence in 
trace (10 mg/kg, or mg/l) or 
environmental matrices. 
 

Sources of heavy metal pollution
 

There are various sources of heavy metals; some originates
from anthropogenic activities Conversely, metals also occur in 
small amounts naturally. The primary sourc
pollution are the burning of fossil fuels, mining and smelting 
of metalliferous ores, municipal wastes, sewage, pesticides, 
and fertilizers.  
 

Natural sources of heavy metals pollution 
 

The most important natural source of heavy metals is geologic 
parent material or rock outcroppings. The composition and 
concentration of heavy metals depend on the rock type and 
environmental conditions, activating the weathering process. 
The geologic plant materials generally have high 
concentrations of Cr, Mn, Co, Ni, Cu, Zn, Cd, Sn, Hg and Pb. 
However, class-wise the heavy metal concentrations vary 
within the rocks. Soil formation takes place mostly from 
sedimentary rock, but is only a small source of he
since it is not generally or easily weathered. However, many 
igneous rocks such as olivine and hornblende contribute 
considerable amounts of Mn, Co, Ni, Cu and Zn to the soils. 
Within the class of sedimentary rocks, shale has highest 
concentrations of Cr, Mn, Co, Ni, 
followed by limestone and sand stone. Volcanoes have been 
reported to emit high levels of Al, Zn, Mn, Pb, Ni, Cu and Hg 
along with toxic and harmful gases.
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production, mining, agriculture and transportation, 
release high amounts of heavy metals into surface and ground water, soils and ultimately to 

etals at very low concentration are essential for plants and 
r concentration all heavy metals are toxic to the environment. This 

the impacts of heavy metals on environment. It is evident from 
the several research reports that judicious use and presence of heavy metals have toxic 

on plants, animals and other living organisms and affects the same after certain 
limits. Therefore, it is well needed to intensify the research programmes for better 
understanding of heavy metal toxicity on environment and its remediation. 

They are also called as trace elements due to their presence in 
trace (10 mg/kg, or mg/l) or in ultra trace quantities in the 

Sources of heavy metal pollution 

There are various sources of heavy metals; some originates 
Conversely, metals also occur in 

small amounts naturally. The primary sources of metal 
pollution are the burning of fossil fuels, mining and smelting 
of metalliferous ores, municipal wastes, sewage, pesticides, 

Natural sources of heavy metals pollution  

The most important natural source of heavy metals is geologic 
parent material or rock outcroppings. The composition and 
concentration of heavy metals depend on the rock type and 
environmental conditions, activating the weathering process. 

t materials generally have high 
concentrations of Cr, Mn, Co, Ni, Cu, Zn, Cd, Sn, Hg and Pb. 

wise the heavy metal concentrations vary 
within the rocks. Soil formation takes place mostly from 
sedimentary rock, but is only a small source of heavy metals, 
since it is not generally or easily weathered. However, many 
igneous rocks such as olivine and hornblende contribute 
considerable amounts of Mn, Co, Ni, Cu and Zn to the soils. 
Within the class of sedimentary rocks, shale has highest 

ions of Cr, Mn, Co, Ni, Cu, Zn, Cd, Sn, Hg and Pb 
followed by limestone and sand stone. Volcanoes have been 
reported to emit high levels of Al, Zn, Mn, Pb, Ni, Cu and Hg 
along with toxic and harmful gases. 
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Anthropogenic sources of heavy metal pollution 
 

The major causes of emission are the anthropogenic sources 
specifically mining operations (Nriagu, 1988). In some cases, 
even long after the mining activities have ceased, the emitted 
metals continue to persist in the environment. Heavy metals 
are emitted both in elemental and in compound (organic and 
inorganic) forms. Anthropogenic sources of emission are the 
various industrial point sources including former and present 
mining sites, foundries and smelters, combustion by-products 
and traffics (UNEP/GPA, 2004). 
  

Impacts of heavy metals on lithosphere 
 

Heavy metal accumulation in soils is of concern in agricultural 
production due to the adverse effects on food safety and 
marketability, crop growth due to phytotoxicity, and 
environmental health of soil organisms. The influence of 
plants and their metabolic activities affects the geological and 
biological redistribution of heavy metals through pollution of 
the air, water and soil. Soil pollution by heavy metals such as 
cadmium, lead, chromium, copper and zinc is a problem of 
concern. Although heavy metals are naturally present in soil 
and comes from local sources that is mostly from industries 
like non-ferrous industries, iron, steel and chemical industries 
and also from power plants (Rashad and Shalaby, 2007) 
pollutes agricultural land through irrigation with polluted 
waters, sewage sludge and fertilizer, especially phosphates, 
contaminated manure and pesticide and containing heavy 
metals. It also causes waste incineration, combustion of fossil 
fuels and road traffic, long - range transport of atmospheric 
pollutants adds to the metals in the natural environment. In 
recent years, it has been shown that lead levels in soil and 
vegetation have increased considerably due to traffic pollution, 
especially from usage of leaded petrol and exhaust combustion 
(Ano et. al., 2007; Onde et. al., 2007; Osakwe, 2009). 
Sutterland (2000) stated that the problem worsens as daily 
traffic increases. Cement dust has been shown to adversely 
affect the soil and exhibit elevated pH levels. Cement industry 
also plays a vital role in the imbalances of the environment and 
produces air pollution hazards. It was well documented that 
work done on the composition of soil around cement factories 
has shown that there were very high levels of chromium, silica, 
iron and calcium with contamination levels decreasing 
dramatically with distance from the factories (Asubojo, et. 
al.,1991; Mandre et. al., 1998). Nigerian soil has being bio-
accumulated by most heavy metals resulting to serious disease 
infection to crops, animals and human beings. Contamination 
of agricultural soil by heavy metals has become a critical 
environmental concern due to their potential adverse 
ecological effects. Such toxic elements are considered as soil 
pollutants due to their widespread occurrence and their acute 
and chronic toxic effect on plants grown of such soils. 
 

Impacts of Heavy metals on hydrosphere 
 

Pollution of heavy metals in aquatic environment is a growing 
problem worldwide and currently it has reached an alarming 
rate. Heavy metals occur in the soil in soluble form and in 
combined state. However, only soluble, exchangeable and 
chelated metal species in soils are mobile and hence more 
available in water. As heavy metals cannot be degraded, they 
are continuously being deposited and incorporated in water, 
thus causing heavy metal pollution in water bodies. The 
presence of heavy metals in the water may have a profound 
effect on the microalgae which constitute the main food source 

for bivalve molluscs in all their growth stages, zooplankton 
(rotifers, copepods, and brine shrimps) and for larval stages of 
some crustacean and fish species. Moreover, bioconcentration 
and magnification could lead to high toxicity of these metals in 
organisms, even when the exposure level is low. Under such 
conditions, the toxicity of a moderately toxic metal could be 
enhanced by synergism and fish population may decline. Apart 
from destabilizing the ecosystem, the accumulation of these 
toxic metals in aquatic food web is a threat to public health and 
thus their potential long term impact on ecosystem integrity 
cannot be ignored (Ogoyi et. al., 2011). Pollution of fresh 
water bodies, especially the rivers is no longer within safe 
limits for human consumption as well as aquatic fauna. 
 

The heavy metal load from domestic wastewater and sewage 
alone (Nriagu and Pacyna, 1988) ensures that this will be a 
continuing problem for science and humankind. The rate of 
input of metals into the world’s waterways is still very high 
(McCormac, 1991; Nriagu and Pacyna, 1988) and the dumping 
of metal-containing sludge into the ocean is still disturbing the 
aquatic ecosystems (Purves, 1990). Water in rivers and lakes 
can become heavily polluted, depending on the volume flow 
and its proximity to point sources. The influences of human 
civilizations are reflected by elevated contents of Cd, Cr, Pb, 
Hg, and Zn, of which Cr is usually only of local significance 
An inventory for Lake Erie, United States, (Nriagu et. 
al.,1979). Revealed that atmospheric inputs accounted for 
20%, 35%, and 50%, respectively, of the Cu, Zn, and Pb 
discharges originating from the lake’s catchments, while 
contributions from sewage effluents were 45%, 30%, and 50%, 
respectively. The biomethylation of Hg, As, Sb, and Sn have 
been shown to occur in aquatic ecosystems (McCormac, 
1991). Methylmercury comprises 2% of the total Hg in 
Swedish freshwaters, but may increase to 10% of total Hg in 
sediments of heavily polluted rivers in Germany (Wilken and 
Hintelmann, 1991).  
 

Heavily contaminated aquatic sites are completely denuded in 
flora and fauna, thus the contamination adversely affects 
aquatic biodiversity. Toxic metal contamination of aqueous 
water streams and ground water poses a major environmental 
and health problem that is still in need of an effective and 
affordable technological solution. Major sources of heavy 
metals in aquatic ecosystems are of the anthropogenic type and 
this contamination can be remediated using a variety of 
technologies, whether chemical, physical, or biological. 
Methods such as precipitation (Rebhun and Galil, 1990), 
reduction (Brewster and Passmore, 1994), artificial membranes 
(Geckeler and Volchek, 1996), and ion exchange (Markus and 
Kertes, 1969) are used to remove toxic metals from industrial 
effluents. Methods using living wetland plants to remove 
metals from water appear to be an alternative. Plants that have 
a high metal-bioaccumulation capacity and a good tolerance to 
high metal concentrations over long periods of time are 
necessary. However, before mentioning the role of wetland 
plants in heavy metal phytoremediation, a concise view of 
salient features of the wetland ecosystem is a prerequisite. 
 

Impacts of heavy metal pollution on atmosphere 
 

Motor vehicle emissions are a major source of air borne 
contaminants including arsenic, cadmium, cobalt, nickel, lead, 
antimony, vanadium, zinc, platinum, palladium and rhodium. 
Heavy metals enter plant, animal and human tissues via air 
inhalation. The large input of mercury (Hg) into the arable 
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lands has resulted in the wide spread occurrence of mercury 
contamination in the entire food chain. High temperature 
processing of metals such as smelting and castings emit metals 
in particulate and vapour forms. Vapour form of heavy metals 
such as As, Cd, Cu, Pb, Sn and Zn combine with water in the 
atmosphere to form aerosols. These may be either dispersed by 
wind (dry deposition) or precipitated in rainfall (wet 
deposition) causing contamination of whole environment. 
Cement dust has been shown to adversely affect the soil and 
exhibit elevated pH levels. Cement industry also plays a vital 
role in the imbalances of the environment and produces air 
pollution hazards (Asubojo, et. al.,1991; Mandre et. al., 1998). 
The contribution to ecosystem of elements from sea sprays and 
mists often transported many kilometers in land is widely 
recognized. Cu and Mn (Vermette and Bingham, 1986) from 
such marine sources have been detected in rain water input to 
terrestrial environments. The natural process of ‘bubble 
bursting’ is a source of air-borne Cd, Cu, Ni, Pb and Zn via sea 
salt particles (Pacyna, 1986). Air-borne emissions of heavy 
metals originate from forest and prairie fires (Ross, 1994). 
Volatile heavy metals such as Hg and Se are part of 
carbonaceous matter produced during the fire. Natural 
vegetation emits heavy metals into the soil and atmosphere 
through leaching from leaves and stems, decomposition and 
volatilization. 
 

Effects of heavy metals on biosphere 
 

Contamination of agricultural soil by heavy metals has become 
a critical environmental concern due to their potential adverse 
ecological effects. Such toxic elements are considered as soil 
pollutants due to their widespread occurrence and their acute 
and chronic toxic effect on plants grown on such soils which 
are ultimately transfer to animals through food chain. 
 

Effects of heavy metals on plants 
 

Some of heavy metals at very low concentration are essential 
for plants but at higher concentration all heavy metals are 
toxic. Zinc (Zn) is an essential micronutrient that affects 
several metabolic processes of plants (Cakmak and Marshner., 
1993) and has a long biological half-life. The phytotoxicity of 
Zn and Cd is indicated by decrease in growth and 
development, metabolism and an induction of oxidative 
damage in various plant species such as Phaseolus vulgaris 
(Cakmak and Marshner., 1993) and Brassica juncea (Prasad 
et. al., 1999). Copper (Cu) is considered as a micronutrient for 
plants (Thomas et. al., 1998) and plays important role in CO2 
assimilation and ATP synthesis. Cu is also an essential 
component of various proteins like plastocyanin of 
photosynthetic system and cytochrome oxidase of respiratory 
electron transport chain (Demirevska-kepova et. al., 2004). 
Excess of Cu in soil plays a cytotoxic role, induces stress and 
causes injury to plants. This leads to plant growth retardation 
and leaf chlorosis (Lewis et. al., 2001). Exposure of plants to 
excess Cu generates oxidative stress and (Stadtman and Oliver 
1991). Oxidative stress causes disturbance of metabolic 
pathways and damage to macromolecules (Hegedus et. al. 
2001). The regulatory limit of cadmium (Cd) in agricultural 
soil is 100 mg/kg soil (Salt et. al., 1995). In general, Cd has 
been shown to interfere with the uptake, transport and use of 
several elements (Ca, Mg, P and K) and water by plants (Das 
et. al., 1997). Cd also reduced the absorption of nitrate and its 
transport from roots to shoots, by inhibiting the nitrate 
reductase activity in the shoots (Hernandez et. al., 1996).  

Early seedling growth was also inhibited by lead in Soyabean 
(Huang et. al., 1974). Lead also induces proliferation effects 
on the repair process of vascular plants (Kaji et. al., 1995). It is 
also known to affect photosynthesis by inhibiting activity of 
carboxylating enzymes (Stiborova et. al., 1987). Excess of 
Ni2+ in soil causes various physiological alterations and 
diverse toxicity symptoms such as chlorosis and necrosis in 
rice (Das et. al., 1997). Accumulation of excessive manganese 
(Mn) in leaves causes a reduction of photosynthetic rate, 
necrotic brown spotting on leaves, petioles and stems is a 
common symptom of Mn toxicity (Wu, 1994). 
 

Impacts of heavy metal on animals 
  

Exposure of the population to heavy metals may cause 
neurobehavioural disorders such as fatigue, insomnia, 
decreased concentration, depression, irritability, gastric 
symptoms, sensory symptoms, and motor symptoms. Exposure 
to heavy metals has been linked with developmental 
retardation, various cancers, kidney damage, autoimmunity, 
and even death in some instances of exposure to very high 
concentrations (Glover-Kerkvilet, 1995). Methyl mercury 
intake through fish and aquatic foods has a considerable effect 
on human health. At higher levels, mercury can damage vital 
organs such as lungs and kidneys. Methyl mercury can cross 
placental barriers and cause fatal brain damage. An 
accumulation of cadmium in human bodies can cause renal 
dysfunction and bone disease such as Itai-Itai (Nordberg, 
1996). Due to major public health concerns about cadmium 
exposure in a general population, its accumulation and 
possible renal damage through contamination in the food chain 
has attracted much attention worldwide. Elevated 
concentrations of cadmium have been reported in sewage, 
irrigation water, and vegetables grown in the Gangetic plane of 
Eastern Uttar Pradesh and the Western Bihar region of India 
(Shukla et. al., 1998).  
 

Another reason that toxic heavy metals are causing potential 
concern is that the metals may be transferred and accumulated 
in the bodies of animals or human beings through the food 
chain, which potentially causes DNA damage and carcinogenic 
effects caused by their mutagenic ability (Knasmuller et. al., 
1998). Examples include Cd, Cr, and Cu, which have been 
associated with health effects ranging from dermatitis to 
various types of cancer (Das et.al., 1997; McLaughlin et. al., 
1999). In addition, some metals occur in the environment as 
radioactive isotopes (e.g., U238, Cs137, Pt239, and Sr90), which 
can greatly increase the health risk (Pilon-Smits and Pilon, 
2002). 
 

CONCLUSION 
 

Heavy metals can be removed by physical, chemical, and 
various biological processes. Although heavy metals are 
deposited continuously to the environment due to various 
natural as well as anthropogenic activities which have toxic 
effects on plants, animals and other living organisms. So it is 
well needed to intensify the research programmes for better 
understanding of heavy metal toxicity on plants, animals and 
environments and its proper remediation. 
 

Acknowledgment 
 

We are thankful to University Grants Commission, New Delhi 
for providing financial support and Head, Post Graduate 



International Journal of Current Advanced Research Vol 6, Issue 12, pp 8098-8102, December 2017 
 

 

8101 

Department of Botany, Utkal University for providing 
Laboratory facilities during the investigation. 
 

Reference 
 

Ano, A.O. Odeoma, S.A and Ekwueme, P.O. 2007. Lead and 
cadmium levels on soils and 
cassava(Manihotesculentagrantz) along Enugu - Port 
Harcourt express way in Nigeria. Electronic Journal of 
Environmental Agricultural and Food Chemistry. 

Asubojo, O.I. Aina, P.O. Oluwole, O.F. Arshed, W.  Akanle, 
O.A.  and Spyrou, N.M. 1991. Effects of cement 
production of the elemental composition of soils in the 
neighbourhood of two cement factories. Water Air Soil 
Pollution. 5758: 819 - 828. 

Blaylock, M.J. Huang, J.W. 2000. Phytoextraction of metals. 
In: Raskin I, Ensley BD (eds) Phytoremidation of toxic 
metals-using plants to clean up the environment. Wiley, 
New York, pp 53-70. 

Brewster, M.D. and Passmore, R. J. 1994. Use of 
electrochemical ion generation for removing heavy 
metals from contaminated groundwater. Environ. 
Progress. 13(2), 143-148. 

Cakmak, I. and Marshner, H. 1993. Effect of zinc nutritional 
status on superoxide radical and hydrogen peroxide 
scavenging enzymes in bean leaves. In: Barrow NJ (ed) 
Plant nutrition-from genetic engineering field practice. 
Kluwer, The Netherlanads, pp 133-137. 

Cseh, E. 2002. Metal permeability, transport and efflux in 
plants. In: M.N.V. Prasad and K. Strzalka (Eds.). 
Physiology and Biochemistry of Metal Toxicity and 
Tolerance in Plants, 1-36.  

Das, P. Samantaray, S. and Rout, G.R. 1997. Studies on 
cadmium toxicity in plants: a review. Environ Pollut  
98:29-36.  

Duffus John, H. 2002 "Heavy metals" ameaningless term? 
(IUPAC Technical Report)" Pure and Applied 
Chemistry 74, 793-807. 

Fodor, F. 2002. Physiological responses of vascular plants to 
heavy metals. In: M.N.V. Prasad and K. Strzalka (Eds.). 
Physiology and Biochemistry of Metal Toxicity and 
Tolerance in Plants; Kluwer Academic Publishers, 
Dordrecht, Netherlands, 149-177.  

Geckeler, K.E. and Volchek, K. 1996. Removal of hazardous 
substances from water using ultrafiltration in 
conjunction with soluble polymers. Environ. Sci. 
Technol. 29, 2496-2503. 

Glover-Kerkvilet, J. 1995. Environmental assault on 
immunity. Environ. Health Persp. 103, 236-237.  

Hawkes, J.S. 1997. Heavy metals. J Chem Edu 74:1369-
1374.  

Hegedus, A. Erdei, S. and Horvath, G. 2001. Comparative 
studies of H2O2 detoxifying enzymes in green and 
greening barley seedings under cadmium stress. Plant 
Sci 160:1085-1093.  

Hernandez, L.E., Carpena-Ruiz, R. Garate, A. 1996. 
Alterations in the mineral nutrition of pea seedlings 
exposed to cadmium. J Plant Nutr 19:1581-1598.  

Huang, C.V. Bazzaz, F.A. Venderhoef, L.N. 1974. The 
inhibition of soya bean metabolism by cadmium and 
lead. Plant Physiol 34:122-124. 

Kaji, T. Suzuki, M. Yamamoto, C. Mishima, A. Sakamoto, 
M. and Kozuka, H. 1997. Severe damage of cultured 
vascular endothelial cell monolayer after simultaneous 

exposure to cadmium and lead. Arch Environ Contam 
Toxicol 28:168-172.  

Knasmuller, S. Gottmann, E. Steinkellner, H. Fomin, A. 
Pickl, C. Paschke, A. God, R. and Kundi, M. 1998.  
Detection of genotoxic effects of heavy metal 
contaminated soils with plant bioassay. Mutat Res. 420, 
37-48.  

Lewis, S. Donkin, M.E. Depledge, M.H. 2001. Hsp 70 
expression in Enteromorpha intestinalis (Chlorophyta) 
exposed to environmental stressors. Aqua Toxicol. 51: 
277-291. 

Mandre, M. Ots, K. Rauk, J. and Tuulmets I. L. 1998. 
Impacts of air pollution emitted from the cement 
industry on forest bioproduction. Oil shale.15: 354 -364. 

Markus, J. and Kertes, A.S. 1969. Ion Exchange and Solvent 
Extraction of Metal Complexes, pp. 321-359.  

Mc Cormac, B.M. 1991. Mercury in the Swedish 
environment. Water, Air Soil Pollut. 55: 1-126. 

Mc Laughlin, M.J. Parker, D.R. and Clark, J.M. 1999. Metals 
and micronutrients-Food safety issues. Field Crops Res. 
60: 143-163.  

Monni, S. Salemma, M. and Millar, N. 2000. The tolerance of 
Empetrum nigrum to copper and nickel. Environ Pollut. 
109: 221-229.  

Nies, D.H. 1999.  Microbial heavy-metal resistance. Appl. 
Microbiol. Biotechnol. 51:  730-750.  

Nordberg, G.F. 1996. Current issues in low-dose cadmium 
toxicology: Nephrotoxicity and carcinogenicity. 
Environ Sci. 4(3): 133-47.  

Nriagu, J.O. 1988. A silent epidemic of environmental metal 
poisoning? Environ Pollut. 50:139-161.  

Nriagu, J.O. 1979. Global inventory of natural and 
anthropogenic emission of trace metals to the 
atmosphere. Nature. 279: 409-411. 

Nriagu, J.O. and Pacyna, J.M. 1988. Quantitative assessment 
of worldwide contamination of air, water and soils by 
trace metals. Nature 333: 134-139. 

Ogoyi, O. Mwita, C.J.  Nguu E.K.  and Shiundu P.M. 2011. 
Determination of Heavy Metal Content in Water, 
Sediment and Microalgae from Lake Victoria, East 
Africa, The Open Environmental Engineering Journal. 
4: 1. 

Onde, S. Dursun, S. Gezgin, S. and Demibas, A. 2007. 
Determination of heavy metal pollution in grass and soil 
of city green area (Konya, Turkey). Polish Journal of 
Environmental Study. 16 (1): 145: 154. 

Osakwe, S.A. 2009. Heavy metal distribution and 
bioavailability in soils and cassava 
(Manihotesculentusgrantz) along Warri - Abraka 
expressway Delta state Nigeria. Journal of Chemical 
Society of Nigeria 34 (1): 211-217.  

Pacyna, J.M. 1986. Atmospheric trace elements from natural 
and anthropogenic sources. In: Press, Boca Raton, pp 
75-94 

Pilon-Smits, E. and Pilon, M. 2002. Phytoremediation of 
metals using transgenic plants. Crit Rev Plant Sci. 
21(5), 439-456.  

Prasad, K.V.S.K. Pardha S.P. Sharmila, P. 1999. Concerted 
action of antioxidant enzyme and curtailed growth 
under zinc toxicity in Brassica juncea. Environ Exp Bot. 
42:1-10.  

Purves, D. 1990. Toxic sludge. Nature 346, 617-618.  



A Review on Sources of Heavy Metal Pollution Ind its Impacts on Environment   

 

 8102

Rashad, M. and Shalaby, E.A. 2007. Dispersal and deposition 
of heavy metals around two municipal solid Waste 
(MSW) dump sites, Alexandra, Egypt. American -
European Journal of Agricultural and Environmental 
Science 2 (3): 204-212.  

Rebhun, M. and Galil, N. 1990. Wastewater treatment 
technologies. In: TheManagement of Hazardous 
Substances in the Environment, pp. 85-102. 

Reeves, R.D. and Baker, A.J.M. 2000. Metal-accumulating 
plants. In: Raskin I, Ensley BD (eds) Phytoremediation 
of toxic metals: using plants to clean up the 
environment. Wiley, New York, pp 193-229.  

Ross, S.M. 1994. Toxic metals in soil-plant systems. Wiley, 
Chichester, England.  p 469.  

Salt, D.E. Blaylock, M. Kumar, N.P.B.A, Dushenkov, V. 
Ensley, D. Chet, I. and Raskin, I. 1995. 
Phytoremediation: a novel strategy for the removal of 
toxic metals from the environment using plants. 
Biotechn 13: 468-474.  

Shukla, V.K. Prakash, A. Tripathi, B.D. and Reddy, D.C.S. 
1998. Biliary heavymetal concentration in carcinoma of 
the gall bladder: Case-control study. BMJ. Springer-
Verlag.  317, 1288-1289.  

Stadtman, E.R. Oliver, C.N. 1991. Metal-catalyzed oxidation 
of proteins. Physiological consequences. J Biol Chem 
266:2005-2008.  

Stiborova, M. Pitrichova, M. Brezinova, A. 1987. Effect of 
heavy metal ions in growth and biochemical 
characteristic of photosynthesis of barley and maize 
seedlings. Biol Plant. 29: 453-467.  

Sutterland, R.A. 2000. Depth variation in copper, lead and 
zinc concentrations and mass Enrichment ratios in soils 
of an urban watershed. Journal of Environmental 
Quality. 29: 1414 - 1422. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thomas, F. Malick, C. Endreszl, E.C. Davies, K.S. 1998. 
Distinct responses to copper stress in the halophyte, 
Mesembryanthemum crystallium. Physiol Plant 102: 
360-368.  

Demirevska-Kepova, K. Simova-Stoilova, L. Stoyanova, Z. 
Holzer, R. and Feller, U. 2004. Biochemical changes in 
barley plants after excessive supply of copper and 
manganese. Environ Exp Bot. 52: 253-266.  

United Nations Environmental Protection/Global Program of 
Action:  Why the marine environment needs protection 
from heavy metals, Heavy Metals 2004, UNEP/GPA 
Coordination Office. (2004)  
(http://www.oceanssalts.org/unatlas/uses/uneptextsph/w
astesph/ 2602gpa) 

Vermette, S.J. and Bingham, V.G. 1986. Trace elements in 
Frobisher Bay rain water. Arctic 39:177-179. 

Voegelan, A. Barmetter, K. and Kratzscmar, R. 2003. Heavy 
metals release from contaminated soils, comparism of 
column leaching and batch extraction results. Journal of 
environmental quality 32: 865 - 875.  

Wilken, R.F. and Hintelmann, H. 1991. Mercury and methyl 
mercury in sediments and suspended particles from 
river Elbe, North Germany. Water Air Soil Pollut. 56. 
427.  

Wintz,  H. Fox, T. and Vulpe, C. 2002. Responses of plants to 
iron, zinc and copper deficiencies. Biochem Soc Trans. 
30:766-768. 

Wu, S. 1994. Effect of manganese excess on the soybean 
plant cultivated under various growth conditions. J 
Plant Nutri. 17: 993-1003.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

How to cite this article:  
 

Atia Arzoo and Kunja Bihari Satapathy (2017) 'A Review on Sources of Heavy Metal Pollution Ind its Impacts on 
Environment', International Journal of Current Advanced Research, 06(12), pp. 8098-8102. 
DOI: http://dx.doi.org/10.24327/ijcar.2017.8102.1288 
 

******* 


