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ABSTRACT: Due to the increasing industrial activity in recent years and the subsequent entry of 
inorganic and organic contaminants in soil, including the problems that threaten human health. 
Phytoremediation is used by Green Plant Engineering including herbaceous and woody species for 
removal of pollutants from water and soil or mitigation of environmental pollutants such as heavy metals, 
trace elements, organic compounds and radioactive material. The main pollutants are inorganic 
compounds, heavy metals and soil microorganisms are able to degrade organic contaminants, but the 
microbial decomposition of organic or metal to metal there are changes to this part of the plant is today. 
The main pollutants inorganic compounds, are heavy metals and soil micro organisms are able to 
degrade organic contaminants, But for microbial decomposition metals, there needs to be organic or 
metallic changes in their, that today is the use of plants for this section. In addition, the soil base of 
terrestrial creatures, especially human societies, is a unique environment for life, especially the life of 
plants. Unlike air and water pollution, soil contamination is not easily measurable in terms of chemical 
composition and not defines a soil free from pollution. So we have to study potential soil contamination 
issues in the context of anticipated risks and damage the functioning of soil. With the development of 
projects and soils contaminated by heavy metals, soil structure for plant growth and development is 
poisonous and dangerous, and also destroys soil biodiversity, it is necessary to resolve these problems 
by using purified plant. 
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INTRODUCTION 
 

 Technologies of the last two centuries in various fields of human knowledge with a variety of pollutants, has 
caused environmental pollution (water, air and soil) changes in Earth's climate (Ganji, 2003). Undoubtedly, 
landscaping and environmental are the main causes sustainability of human and natural life. Adequate green 
space in urban and industrial areas in accordance with scientific principles makes reducing the harmful effects of 
environmental pollution. The use of trees and shrubs resistant to environmental pollutants, is one of the important 
elements in the creation of green spaces that is, preventing dispersion of the noise, the air filtration process and the 
more beauty of the urban and industrial that this may cause the spirit of happiness in different environments (Noori, 
2005). 
 

MATERIALS AND METHODS 
 

 This paper is a review of the literature search on ISI, Scopus and Jahad Information (SID), and is much used 
MAGIRAN. Search library collection of books, reports, proceedings of the Congress was also. All efforts have been 
made to review articles and abstracts related to internal and external validity. 
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Define phytoremediation 
 Phytoremediation is a word of Greek prefix and a Latin root Photo means plant Remedied means to modify or 
remove external harmful agents. This technique is based on a set of technologies using natural or transgenic plants 
for remediation of organic and inorganic pollution of soil, water and air. Phytoremediation is the use of plants for 
remediation of contamination of the environment in which technology is an effective, inexpensive and 
environmentally friendly. This method is used of green plants and their relationship with soil microbial for the 
reduction contamination of soil and groundwater (Baker et al., 2000). This technology can be used to solve a 
variety of soil contaminants as organic and inorganic pollutants. Plants such as Indian mustard, sunflower, tobacco, 
wheat and corn, which are able to reduce heavy metals pollution (Lue and li, 2005). Phytoremediation compared 
with other methods of soil improvement has advantages of lower cost and there is no risk of groundwater 
contamination for this method, and is a stable method and accordance with the environment (Baker et al., 1994). 
 
Heavy metals 
 Definition of heavy metals in general, it must be said that those elements and metals that have accumulate 
property in various tissues of living organisms and are not disposal of them and cause long-term risk of cancer 
types, genetic and hormonal disorders and so we hear much talk of heavy metals pollution and they are very 
important. In other words, the heavy elements are elements with atomic weights between 63/546 to 200/590 and 
their density is greater than 5 grams per cubic centimeter (Khan, 2000). Heavy metals are among the 53 elements 
of the 90 natural elements, but all of them have not biological significance. The solubility of these metals in the 
physical environment may be 17 heavy elements to be available for living cells and importance for organisms and 
ecosystems (Weast, 1984). Among these metals, iron, molybdenum, manganese as an important micronutrient. 
Zinc, nickel, copper, vanadium, cobalt and chromium are among the toxic metals. Arsenate, mercury, silver, 
cadmium, lead and uranium had no role in the food and have a high or low toxicity to plants and microorganisms 
(polle, 2001). Accumulation of heavy metals such as cadmium, nickel and chromium in the soil especially on 
agricultural land, was a gradual affair. And concentration can reach levels that can threaten food security of 
humans (Frossard, 1993). 
 
The effect of heavy metals on plants 
 Heavy metals are dangerous because they can cause the bio-accumulation. Biological accumulation means 
Increasing the concentration of a chemical, during time a life orgasm compared to its concentration in the 
environment. When large amounts of heavy metal ions in the environment they exist, they are absorbed by plant 
roots and transported to shoots. This leads to impaired metabolism and reduced plant growth (Frossard, 1993). 
Furthermore, the presence of high concentrations of heavy metals in the soil, reducing soil fertility and biological 
activity And thus cause yield losses, poor quality of products and increase their concentration in agricultural 
production, which is hazardous to human health or animal consumption (Das and rout, 1998). High concentrations 
of heavy metals are toxic to plants because they cause oxidative stress in plants and the harmful effects of stress 
in plants are the production of free radicals. At high concentrations of metals occur in succession with essential 
metals. Since essential metals have important role in the formation of pigments and enzymes; Thus, the pigment is 
disrupted and hence of the elements in the soil unsuitable for plant growth and destroys biodiversity.  
 
Molecular mechanisms of heavy metal toxicity to plants 
 The physical and chemical properties can be expressed in three different molecular mechanisms for the 
toxicity of heavy metals: A) Production of reactive oxygen species (ROS) by oxidation reactions. B) Blocking of 
essential functional groups bio molecular. C) Replacement of essential metal ions in bio-molecules, cadmium and 
other heavy metals depleting glutathione sulfur-bearing and prevent the activities of antioxidant enzymes, makes it 
particularly NADH glutathione depletion (polle, 2001). 
 
Plants respond to heavy metal stress 
 There are three ways to grow plants in soils contaminated with heavy metals, which include: 
1 - Remove all metal (Metal excluder): these plants to prevent the entry of metals to aerial parts of the plants or 
maintain lower and constant metal concentrations in a wide range of metal concentrations in the soil. These plants 
are confined to the metal in their roots. These plants may do so this action by changing their membrane 
permeability, metal binding capacity of the cell wall. 
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2 - Metal indicator: Species that are, to actively accumulate metals in their aerial tissues and they reflect the level of 
metals in the soil. These plants can tolerate the concentration of metals by produce the intracellular metal-binding 
compounds. 
3 - Species, accumulation of metals (Metal accumulator): These plants can concentrate metals in their shoots and 
metal concentrations in the soil, so many times. The plants absorb high levels of polluting substances and they are 
concentrated in the stems, roots or leaves (Razi kord mahale, 2006). 
 
Efficacy phytoremediation on the uptake of heavy metals 
 (Golchin And Shafiei, 2006) In a study the effects of Lead and Zinc Plants in Zanjan on agricultural and 
horticultural products contaminated with heavy metals, reported that plant samples were harvested from farms 
around the plant contains high concentrations of zinc, lead and cadmium. (Stnpvsyska research, 2005) in Poland 
on Pb and Cd uptake by Azolla Showed that Pub concentration was 90% and Cd concentration was 22% lower in 
polluted waters. (Chen ,2000) in a study conducted on maize, sorghum and alfalfa stating that it is appropriate to 
use these plants to use soil cleanup. 
 

CONCLUSION 

 

 Phytoremediation is a low-cost and environmentally friendly technology which is useful for soil 

decontamination. Using this approach also helps prevent the destruction of natural landscapes and increases 

diversity and microbial activity of soil to maintain healthy ecosystems and according to this specification, this 

method can be an alternative to traditional methods of removing pollutants, especially heavy metals from soil and 

should play an effective role in fulfilling our objectives. 
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