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(�)�� /�01� 
2��  ���� �� �	� 34�5110 ����� 67�� ����  13/43 

9 
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�0�� .1	�,�  �& \���%" ��� 6'P �� �/���%" !�&3  <� %��
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415/0 ) (��� ��

6P��Q�(  

341/0 )30  	� 
P� 	��

���� /R5( 

341/0 )60  	� 
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$��)� ������  

<0'@0  �� N����	 6'��q�	 !�	�F� %	 ���A��	 �� W�Q %	 !�	���

<0'@0 � ����Y( ��'X ���� </�� ]���0 d@- �&!  W�Q

�Q	'�*� %	 p( �	%" !	'& �� 1�� ]/Q � !%��
  %	

]G	  !�&2 �,��  1��% �� � �0�� ��	� �'M- ���N�,
�  ����0

 !��� ��4 ��0�� <)��  �	��<.0 �0�� !�	�.  

1!� �)� 2��34 ���  

2���!�	�� 5�6�� 2��34 �7�� ���� ��� �	���  

���F� TPH �� ��./���%" ��
� �$�% � �� �����
� 

!��"�� �	'� �0�F� 1	��	 )�� ��� g�  (��'X ����Y( .

�%	�0	 !	�� ��� ����& �;,Z !���  %	 N  ��A0 !�&
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+�0  �	��	SPSS  <D$017 )version 17, SPSS Inc., 

Chicago, IL (� 1'�%" !�& !���" ANOVA  �

Independent t �F� O#� � ����� ���A��	� 6��F� !�	� 
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 ��0� ��	�� �� ��U�( ���� <���% �� !���% ��FG�#� 1'� ��
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 ��)3 .(Khan <FG�#� �P 1	��*@& �  !	18 <�A&  �� !	

���� !��  ��U�( !	�	� <  1��( <� ��'G" W�Q5/42  �X��
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^��*�� � ���� �$0	� �M��� </�� <�E�0 !�&.  

  

�G��� �$�>  

 cYE �� ���� �Mm� �b	 ����  ���y� <FG�#� ��	 %	 NX�E t���0

��� ����&  W�Q !U�� ]@0 � 4� �A�� �b	 � ��A0 !�&

�� ��U�( ���� ��	��  �� <FG�#� ��'� ���� . <)'� �� ����0 ��
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 4���� �� ��U�( ���� 1	'� ����%�	 ��) 	� <FG�#� %	 NX�E

 ��'G" <�#�� �� ��	�
X)]@0 �E	� �%	 %	'&	 ��2 ( ��'�

�	� �	�k ���A��	 . ��'� W�Q ���� 1�'� ��.�� <� <)'� ��

�� 
1" �E %	 \�� !�'� � <FG�#�  ?�$�� �'M�� ��) 1	'�

 �� � W�Q <�'��=��0<  ��0�� !�	'� 
��U�( ���� ��	��  �'M��

�'@0 <��T	 W�Q <� ��'q@  �� � 4���� 
��.  

  

��H � $-28����  

���� �A0 dP��� � �� %	 <,���  <� ^'�) ��QN�G�  ���@E

 <� 1���%'Q 1���	 !%���/  �����
� � �� %	 � �G����) 

<0�D,� 1�	� �	�k ����Q	 �� �� N@- <� �0	���k ��".  

 
References  
1. Chris DC. Implementing Phytoremediation of Petroleum Hydrocarbons. Methods in Biotechnology. In: Willey N, 

Editor. Phytoremediation: Methods and Reviews. London, UK: Springer; 2006. p. 99-100. 
2. Kamath R, Rentz JA, Schnoor JL, Alvarez PJ. Phytoremediation of hydrocarbon-contaminated soils: principles 

and applications [Online]. 2003; Available from: URL: http://alvarez.rice.edu/emplibrary/55.pdf/ 
3. Diab EA. Phytoremediation of oil contaminated desert soil using the Rhizosphere effects of some plant. Res J 

Agric Biolog Sci 2008; 4(6): 604-10 
4. Abedi-Koupai J, Ezzatian R, Vossoughi-Shavari M, Yaghmaei S, Borghei M. The Effects of Microbial 

Population on Phytoremediation of Petroleum Contaminated Soils Using Tall Fescue. Int J Agri Biol , 2007; 9(2): 
242-6. 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
7-

10
 ]

 

                               6 / 8

http://hsr.mui.ac.ir/article-1-485-fa.html


��1�.� �!�� ��.�/ ���0 ��!
�� ���� ��
  
 

 

1278 ��:� +�;0 �����
� <,=�/& 6��?�/ / ���@�?�A& /�B��  <��01391  

  

www.mui.ac.ir 

5. Nathanail CP, Bardos P. Reclamation of contaminated land. NewJersey, NJ: Wiley p.125-200; 2004. 
6. Sharma HD, Reddy KR. Geoenvironmental Engineering: Site Remediation, Waste Containment, and Emerging 

Waste Management Technologies. New Jersey, NJ: John Wiley & Sons, 2004. 
7. Joner EJ, Corgie SC, Amellal N, Leyval C. Nutritional constraints to degradation of polycyclic aromatic 

hydrocarbons in a simulated rhizosphere. Soil Biology & Biochemistry 2002; 34(6): 859-64. 
8. Cherian S, Oliveira MM. Transgenic plants in phytoremediation: recent advances and new possibilities. Environ 

Sci Technol 2005; 39(24): 9377-90. 
9. Ma X, Burken J. Modeling of TCE diffusion to the atmosphere and distribution in plant stems. Environ Sci 

Technol 2004; 38(17): 4580-6. 
10. Doni S, Macci C, Peruzzi E, Arenella M, Ceccanti B, Masciandaro G. In situ phytoremediation of a soil historically 

contaminated by metals, hydrocarbons and polychlorobiphenyls. J Environ Monit 2012; 14(5): 1383-90. 
11. Wang J, Zhang Z, Su Y, He W, He F, Song H. Phytoremediation of petroleum polluted soil. Petroleum Science 

2008; 5(2): 167-71. 
12. Khan S, El-Latif Hesham A, Qing G, Shuang L, He J. Biodegradation of pyrene and catabolic genes in 

contaminated soils cultivated with Lolium multiflorum L. Journal of Soils and Sediments 2009; 9(5): 482-91. 
13. Shim H, Chauhan S, Ryoo D, Bowers K, Thomas SM, Canada KA, et al. Rhizosphere competitiveness of 

trichloroethylene-degrading, poplar-colonizing recombinant bacteria. Appl Environ Microbiol 2000; 66(11): 
4673-8. 

 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
7-

10
 ]

 

                               7 / 8

http://hsr.mui.ac.ir/article-1-485-fa.html


 
 ��	
���S� ��DV �DV��� ��) '!
�J@
 	 

 

 
1- Assistant Professor, Department of Environmental Health Engineering, School of Health, Jundishapour University of Medical Sciences, 
Ahwaz, Iran 
2- Department of Environmental Health Engineering, Jundishapoor University of Medical Sciences, Ahwaz, Iran (Corresponding Author)  
Email: iparseh97@gmail.com 
3- Associate Professor, Department of Environmental Health, School of Health, Jundishapour University of Medical Sciences, Ahwaz, Iran 
 

��:� +�;0 �����
� <,=�/& 6��?�/ / ���@�?�A& /�B��  <��01391  1279 

  

www.mui.ac.ir  

Greenhouse Assessment of Phytoremediation Efficiency for Petroleum 
Contaminants in Clay and Saline Soil 

 
Seyyed Nadali Alavi Bakhtiarvand1, Iman Parseh2, 

Mehdi Ahmadimoghadam1, Nematollah Jafarzadeh3 

 

Abstract 
Background: Petroleum contaminated soil is an environmental problem that affects human health. 
Phytoremediation is a cost -effective method for removal of petroleum from soil. This paper evaluates the 
effects of the plant and nutrients on the removal of TPHs from soil. 

Methods: Soils were collected from Ahvaz desalting unit No.2 and then polluted with 2.5% w/w of crude 
oil. Microbial number and residual TPHs of the pots experiment were determined at day 0 and 90. TPHs 
and heterotrophic bacterial number were measured by GC and HPC method respectively. Data were 
analyzed using the software Statistical Package for Social Sciences (SPSS 17 for Windows) and Excel. 

Findings: results showed that the average percentage of TPH removal in the rhizosphere soil (≈20%) was 
higher than those in the non-rhizosphere (≈7%). soil. In addition, the average number of heterotrophic 
bacteria in the rhizosphere soil (7.14 CFU/g) was higher than in the non-rhizosphere (6.16 CFU/g). Also 
results show that the TPH removal and microbial number in the soil that received nutrient were higher 
than in the nutrient-free soil. 

Conclusion: Although high clay and salinity of the soil had an inhibitive effect on phytoremediation 
efficiency, results show native plants perform phytoremediation properly even in improper condition of 
environment. 
Key words: Phytoremediation, Petroleum Hydrocarbon, Sorghum Halepenes 
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