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ABSTRACT 

 
The remediation of contaminated soil is common environmental problem in the world. Current methods for 

soil remediation are expensive. Phytoremediation is a natural way for removal pollutant. phytoremediation of 
petroleum hydrocarbones by Persian clovers (Trifolium resupinatum) were investigated in this article. GC 
analyses were done on soil samples before and after plant cultivation.  Result shows the TPH reduction during 
cultivation. Maximum reduction of TPH observed in first month. According to result highest absorption belongs 
to sample with 70% contaminated soil. Petroleum hydrocarbons don’t have phytotoxicty on seed growth. 
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Introduction 
 

Oil pollution is a common problem in the worldwide. Oil pollution has a negative effect on soil 
productivity. Phytoremediation is green technologies that use plants to remove contaminant from the 
environment. There are many chemical and physical techniques for remediate contaminated soils (domingez and 
Pchtel, 2004), like soil washing, vapor extraction and etc.all of these remediation ways are expensive. 
Bioremediation and phytoremediation are biological methods for remedy contaminated soils. 

 Phytoremediations classified in containment, degradation, extraction pollutant. Sometimes combination of 
these methods used for remediation. Plant could extract contaminant from soil or water and concentrate them in 
their tissues, and degraded pollutant by biotic and abiotic process. Phytoremediation mainly used for extract 
heavy metals & organic contaminant from the soil. Three categories of plant grow in contaminated area: 
tolerant, indicator & hyper accumulator (Bert et al. 2003). Tolerant plant can grow up in contaminated area with 
high concentration of elements or organic pollutants that toxic to other plants.   

Indicator & hyper accumulator plants are also tolerant species. Indicator plants growth on an area with high 
concentration of special elements that uses in biogeochemistry.  

A hyper accumulator plant has ability to uptake high concentration of contaminant without any harmful 
effect on their growth (Baker and Whiting 2002).  

Mechanism involves in Phytoremediation process are: Phytodegradation Phytoextraction, 
Phytoaccumulation, Rhizodegradation, Phytovolatiization. 

Phytodegradation is a degradation of pollutants by plants tissues.  
Phytoextraction is the absorption of pollutant by plant root and it’s a mechanism to accumulate contaminant 

in plant tissues.  
Rhizodegradation is similar to Phytoextraction ,  rhizodegradation is a breakdown of pollutants within the 

rhizisphere.  
Phytoaccumulation is an uptake and accumulation of contaminant by plants. 
Phytovolatiization is absorption of contaminant and release them into atmosphere. 
 Among all of phytoremedtiation mechanisms, Rhizodegradation is suitable for removal organic 

contaminant.   
Plants could uptake heavy metals, solvent, aromatic hydrocarbons and another organic contaminant from 

soil, sludge, water, underground water. Phytoremediation is a in situ technique for remediate contaminated sites. 
Nowadays Petroleum hydrocarbons are one of the major organic pollutant in the environment.TPH is an 

organic compound of aromatics, PAH, alkanes, alkenes and…. 
Many research shows some plants could absorb and degraded petroleum hydrocarbons.  Petroleum 

hydrocarbons are phototoxic in high concentration; some plants could growth in contaminated soils (Chaîneau et 
al. 2000).Phytoremediation of petroleum hydrocarbons could be used by petrochemical industry. 

A Persian clover is a native plant of Damavand region. This plant is adapted in various soil types. Persian 
cover tolerates poor drainage (Mississippi forage, 2010) 

Persian clover is adapted to a range of soils from clay loams to heavy clay soils and tolerates poor drainage. 
In this paper phytoremediation of TPH by Persian clover were studied. 
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Materials and methods 
 
Soil was collected from agricultural field in Damavand region. Gasoline added to soil, soil samples aerated 

for 21 days.  
Plastic pots prepared and contained 0.5 Kg agricultural soil and 0.5 Kg polluted soil for sample 1 (1:1). 

Sample 2 prepared by 1 part agriculture soil and 2 part contaminated soil (1:2). Agricultural and polluted soils 
were mixed and aerated for 21 days. Persian clovers (Trifolium resupinatum) selected among native plant of 
Damavand region.  

Persian Clovers were planted in pots. Plants were harvested after sixty days.  Result was obtained by use 
gas chromatograph (GC-MS). Soil samples before and after planting tested. Soil samples were tested at 20st, 
40st and 60st days of cultivation. The Scheme of research is show in figure 1. 

 

 
 

Fig. 1: Research design scheme 
 

Result and discussion 
  

Table 1: TPH amount in treatments 
Treatments Before cultivation After cultivation 
Treatment  12.6 2.07 
Sample1 ( 1:1) 150.3 14.05 
Sample 2(1:2) 965.21 36.9 

 

Table 1 after the duration of cultivation shows the ability of Trifolium resupinatum in extraction of TPH 
from contaminated soil. According to the table Persian clover has a potential to absorb contaminant from soil. 
All of the samples had a TPH reduction. Treatment sample also has a TPH reduced by soil microorganisms. 
High removal of TPH belongs to sample2. With increasing the amount of petroleum hydrocarbons removal of 
them increased.  

Studies shows microbial activities in root area enhance degradation of petroleum hydrocarbons (Kirk et al., 
2005; Kaimi et al., 2006).  
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Fig. 1: TPH reduction of sample1 during test. 

 
Figure shows the TPH reduction during 60 days growing. Some research petroleum hydrocarbons have 

phytotoxic effect on seed germination Kroening et al., 2001)   
In this study maximum of hydrocarbons removal has seen in first months so petroleum hydrocarbons don’t 

have a negative effect on seed germination of Persian clover. Persian clover is resistance to petroleum 
hydrocarbon. 

 

 
Fig. 2: TPH reduction of sample2 during test 
 
Conclusion: 

 
Petroleum pollution has negative effect on the environment. Remediation of contaminated site is an 

environmental problem for many countries. Phytoremediation is green technology for cleaning contaminated 
site. In this research phytoremediation of petroleum hydrocarbons by Persian clover were studied. According to 
result Persian clover has a good ability to absorb petroleum hydrocarbons. During 60th day cultivation more than 
90% decrease in amount of TPH was seen. Persian clover is native plant of Damavand region and has a 
capability to be used in large scale.  
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