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	�	 ���'" � =-� �*��� �  ��=L�SPSS  3a&�16   

)version 16, SPSS Inc., Chicago, IL ( ��'�" �

ANOVA � 	�� 
	�;��� .  

  

)�%�- �, 

)&� (��  
��+� ����+���,���- .�/012 ��  


�� 3��+� � �-+-��� =-L 7�Pa�'  �*) $��J1 ( G � ����-!


�� �=J 
�� �	 �* 3� >�� 3��� �' ��� ��* ���! . }�9� ��

F&-�������-' ��-� 	��' � �jk �<��0  ��=-' �*Ca �Mg  �K 

 
	��" �-k 
�� 3! >Y&� � [�! � 	�8' ����	 �N-Ye 
	��" 
��

 �P�0 �	 ��=-' }�9� �� �'� �>��N  �P ����M 3�  �P�0 G �:

��-� 	��' F&-��������-' �' >-��NL ����� ���! �*  
�� ���!

�' �<��0 G � �� ��- �4 � 	�8' ����	 �N-Ye 
	��" ���!.  

  

 .��'1 :0�1 )�	�� �-����2 � 3-4�% 5��67� �,  

 � �8-4�% 5��9	�1

�-����2  

 :;	<= 0�1

���>?  

 :;	<= 0�1

�@	A��  

��� ����  �	
�  �	
�  

pH  80/7  7/8  

CEC )gr100/meq( 00/10  5/9  

EC )1 -m/ds( 70/4  2/8  

Ca )1-meq/l( 00/50  5/19  

Na )1 -meq/l( 00/222  2/58  

K )1 -meq/l( 30/40  9/16  

P )1-kg/mgr( 70/2  0/4  

Mg )1 -meq/l( 00/20  0/18  

N )����( 15/0  5/0  

TOC )1-kg/mgr( 50/3  2/1  

CEC: Capacity exchange cation; TOC: Total organic carbon 

  

3 (�	
��� 4��+� 
���� ���  	�  

�����! b��+� l ��� 3 =�: ��*  b�� 3! ��MPN  ����

�����! 	��N: 3� 	�	 G!�����-* 
���� 3 =�: ��*  ��;� ��*

 �N-Ye 
	��" 
�� �	104 × 8/6  �! 
�� 
	��" 
�� �	 �

 ��	��" sO�5  �<�	107 × 5/3 �' ���! .  

5 (�	
��� ������� 
���� ��� 	�  

W���� �-/� �! 
�'" >�	 3! l ��� 3& �8' � �-+-��-! ��* 

�����! >&: 3! �*  �����! ��., �� 3� 	�	 ���� �\���L� ��*

 3��� �	 ��N-Ye 
	��" 
�� �	 
�� � �����)1A  �2A ( �!

>&: �� ���! 3! ���4 � �5���L��' �	 7��;: 3! 3J�:  �� �*

�����!  3� ���C �	 ����!���-�� t�J ��* 3��� { )3A (

�����! 3! y/N�'  3��� � 
	�! r�����/-L���� t�J ��*

)4A (�����! 3! y/N�' �' �� ����!��BL t�J ��* ���! . �	

 ��	��" sO� �! �0��P' 
	��" 
�� 3��+� 	��'5  �<�	

 3J�: �! 
�� ������J �����! 3��� 3� �� 3� 	�	 ���� l ���

�" ���4 l ��� 3! >&: 3! �* L� ��* �! �����! �\���

 �&��� �5���L��')2B (����!���-�� t�J 3! y/N�'  c�� �

)3B (�����! � B&���' t�J 3! y/N�'  �5���L��' �! ��*

3/-'  ��)1B (��	�! r���'�	�� t�J 3! y/N�' . l ���

W���� �����! � �-+-��-! ��* >&: 3! �*  �	 �\���L� ��*

 $���J2  �3 >�� 
�� 
	�	 ����.  

  

BCD  

�����! b��+� 3! u�!�' l ��� �' �� �*  3-J�: 3-M�L �	 �! ���:

	�� .G � 3! 3J�: �! >&a� ���' �� 3��+� �	 �* 3�  ? ��� �! ��*

 ��+� �	�! [�! �	�! 
�� 3-.: � ��* � ]" }�9� �� 3!��'

�����! 3 =�: ��* �' �0��P' 
	��" 
�� �	 ��  �� ���� ����:

 ��� 3L�M� �Z� �	 
�'" 	�J� 3! �� 5����� r����

G!�����-* �' 3� ���! ��;� ��*  � �J VY�' _  ����0 3! ����:

 G!��F&-��������-' ���!  		�� �8/: 
�� ��*)13 .(Caravaca 

 �Roldan )2 (�����! ��+� 	��' �	 �� �.!��' l ��� =-�  ��*

3 =�: ��	�� 
�*��' ��;� 7�Y-��: �	�=L� �� �N! 3/<�LB! �� . �	

�����! ��+� 	��' 3 =�: ��* 
�� ��  G-�, =-� �N-Ye 
	��" ��*

�' ! 3J�: �! �	�� g�L ���:G � 3 
�� G � ��	��" 3�  u�!�' �*


�� ��" 
	�' �	�! G- �4 3! 3J�: �! � >�� 3��j� ��'� 3!  ��*

 �	 |�L 7�Y-��: ]jJ 3! �	� � X �+: 
�� 7��o �38O�'

 �����	 >-/!�\ W*�� ^0�! �'� G � 3� ����	 
�� t� �:�'

F&-��������-' ���! 3�!�����-* 7�Y-��: 3! �*  VY�' ����0

����-*�' 3�!�  	��)1 .(G- �4 �� 	 X [	 ��  >-N+J �	�!

�����! 3 =�: ��* �' ��  3 �.: W*�� 3! ���:  
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 .��'2 :EAFG� H-��� ���F�D �-����2	�D ��, )-4IJ ��, K�J )D �L ���>? :;	<= 0�1 �; �MG��%G ��,  
 

TSI: Triple sugar iron 
  

.��' 3 :���-H EAFG� �,� D�2	�����- ��F�D� �,� 4IJ-) K�J )D �L �,� MG��%G� L;	<= N�� �D 0�1 �;� 5 �9�;  
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 3�!�����-* 7�Y-��: >N-Ye �� ���� 
��) �e�� 3!

]" 7�Pa�' G!�����-* ����	  V ��: > 	��9' � �*

-&��        �" G-! �i �* ( 	�� 
����)4 .( �	 >;� 	��� �� 	 d�e ��

 	�� � ^0�! ��" G!�� F-D0 � 	�8' �	�� 	��� >/0 3! 
��

 f�=! >Y&�C/N �' �' ^0�! ��'� >�j� �! 3� 	�� �� 	

 �	 � 
�'"�	 ��" 7��< 3! 
�� �	 	�J�' ���N' �5���-�

F&-��������-' 3�-��  3! � ���� ��!�� �5���-� 	�Y+� �! �*

 ��+� � >-��NL ���-� 	��' 7�� G-'n: ��0 X-�	

F&-��������-' 3 =�: ��*  W*�� ��  �!� )1 .( 3! 3J�: �!


�� � �-+-��� =-L 7�Pa�' �' 
�*��' �*  
�� 3� F-��

 >Y&� ����	 �N-Ye 
	��"C/N f�=!  ����� ���! � 
	�! ��:

�' 7�� d�P' 3! ��-� ��" G!�� �	�� ���N' �� ��L ���!.  

�����! � �jk F&-��!��' ����!  �	 
�� � ����� ��*

�' ���� W*�i4 G � �����! 3� �*	 �����!���-�� ��* 

�B&���' !��BL � r���'�	�� F&-��!��' ����	 �� ����

 3! ��" �-k � ��" 7�Y-��: �q�� �� � 
	�Y� 
�-�-4 � �jk

�' 
	�;��� �5��� � G!�� VY�' ����0  G � V\�� �	 �����

�����! W���� l ��� 3! 3J�: �! �*  3! � �-+-��-! ��*

>&:  r���	 �	 ��" 	��' ��-���-&�� y �e �� �\���L� ��*

�� 	�� ��-� 	��' G!�� �' >�	 3! ����" . ��e 3! G-! G � �	

 	��' �� 
	�� ��*���-4 � ������ �! 7�Y-��: ���!� $�+N'

�' ���\ 
	�;��� � 3 =�: �" ��+:� �� �N! � ��*	  ���� 3! �*

�' G-��� � >a��� 7�Y-��:  ����)16-14( 3� ���C �	 Q


�� [" 3 =�: �	 �� 	�� W8� r�����/-L����  ��*

! ��!�����-*����� �-+a: �� ��L 3/-�� 3 �'  �	 V\�� �	 ��*	


�� [" �� ��L G �  �� ������� 
��*	 � 
���-� W8� ��" ��*

�' �; � �J _  
�� [" X+0 G � �Z� �	 � ���  7�Y-��: 3! �*

�	 �$���:� �7���� Xq'  X �Y: �5���-* � G!�� �-&��

�'  ����)14.(  

�����! W����4 �5����� �D� ��  ��*� ����!���-�� 

 >L�  � ��* � ]" ? ��� �� �N-�� 3�'�	 �	 r�����/-L����

�' ���� X+9: 7��\ � ����  � 7�'���	 � [�! ��*

 G-��+*pH  � B&���' 3� ���C �	 Q����	 �� [�!

 �	 p/k� r���'�	��PH  ��*8-4 �' >L�   �����

�����! �=J =-� �� ����!��BL  �	 �" 	�J� 3� >�� � �*

'?-9 ]" �  � 
�� �� F0� ��� ��*  ��-'�� � � �9O� ��*

 >�� 
�� b��=�)16 �14 .( =J 3! =-� � �'	 ? ��� �D� ��

3��� 	�J� ?8L 3� �� ����!��BL  �	 �" �� �	��N' ��*

�����! �>�� 
�� b��=� _�� � ��� ye��'  ��*

� r���'�	�� �B&���' �����!���-��  �	 r�����/-L����

N-�� h-e �'	 �� �)42-4 ����� 3J�	 	��� ( �� ����� � ����:

����	 .�����! c�� G-! 7��;: 3 =�: ��*  =-� 
�� �	 ��

�' 
�� � �-+-��� =-L ? ��� 7��;: �� ���� ����:  �� �*

 X-Y\PH �EC  
�� 3 �.: �)7 ( �� 5����� r���� �  �

 � �N-Ye 
	��" 
�� 3��+� �	 �	 
�'" 	�J� 3! 7��;�'

�P' ���! 
�� 3! ��;� 7�Y-��: 	��� �� ���� �0�)2.( 

 c��: � >-N+J ��!���-' ������ 3, ���

F&-��������-'  38O�' ? ��� 3! 3J�: �! 38O�' _  
�� ��*

 �! �>�� 7��;�' 
�� 	�� p��k ? ��� � F-/\� }�9� �� 3,

 ��889' �3�L�� 7��< 7�N��O' r��� �! $�C G �

�����! ' �r�����	�� ��* �=�i-����" ��� ����!�� �

 � � 	����� �����!��:�" �r�����/-L���� ���� �i-! �r���'�	��

����!���-�� �����! G �:�'���� ����0 3! �� 3 =�: ��*  ��

 ��	�� �L�N' >;� G-��� 7�Y-��:)17 .( �	 �	� � 7�N��O'

�����! � ����� 	��' 3 =�: ��*  7��< ��;� G!�����-* ��

� >�� 3�L�������! �" r��� �! 3 3 =�: ��*  ��e 3! ��

t�J 3! y/N�' 
�+0  �r�������-' �r�/-��! ��*

�' r���'�	�� � ����!���-�� �B&���' ����! . G-! G � �	

]o�J �-��: �	 �� 7��\ � � ����: G ���-! r���'�	��  ��*


�� [" 7�Y-��: >-�BC �	�! [�! � �� 5���-! �9O�  ��*

�>��	 G-��� }�9� G � ��  >��	 ���\ �N! 3Y:� �	 ����!���-��

3! u�!�' �-��: 7��\ G ��+� �  ���C �	 Q	�! r�������-'

]jJ 7��\ G ���-! 3� 
�� [" �9O�  3! u�!�' �*

�����! �' =�i-����" � r���'�	�� t�J ��* ���! . 7�N��O'

Saadoun  _�� � ��� ���* � ]" �! �	�� �!�k $�+� �	

�����! 3� 	�	 ����  � ����!���-�� �r���'�	�� ��*


�� [" 3 =�: � p �a: 7��\ G ���-! 3�� ����!�����  �� �*

�����	 )18(.  
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 7�N��O' r��� �!Ramsay �����+* � 3� �� �B0� 

 �	 [�! � ����: �e�� 3! r���'�	�� ����' ����!���-�� �-��:

]o�J  VL� ���! �Y���' ��=!� �� 5���-! �9O� ��*


�� [" ���' �	 ��!�����-* ��* �' ��N�< ��* ����! )12( .

b��=� r��� �! G-��+* �B&���' 
�� �B0� ��* 

 
=-��!��' �	 � [�! � ����: �� �� ����!��BL � r���'�	��

-+-� 7�Y-��: X'�� �*���&!�� �� �N-�� 3�'�	 �	�� � �

_-:�;-�" Xq' _-:�'��" � �*  >D/k X+9: 7��\ � ����	 �� �*

 ����	 �� �+� � G-��� �<��0 �[�!)16.(  

  

)I��� ���L  

�����! 3, ���  3 =�: �	 �� �!�� >-/!�\ 
�� ������J ��*

X���! >�� ?-9' �	 ��;� 7�Y-��:  ��	�	 ���� 	�� �� r�*

�" ����� ? ��� 3! 3J�: �! �  �*- �	 � [�! X+9: 7��\ 3�

W�: � ���� X!�8' ����	 �O-9' ��*- �'  ��D��� ���:


�� � [�4 >& � �� ��L �	 3� >��	  �	 � 
	��" ��*

 ���*	 ���� 	�� �� �Y���' �*	��! p���' > � �' 7��<

�' 	�.��-4 	�J� G � �! b�� �� 
	�;��� �! 		��  ��*

 � �����DNA �����! t�J  =�: ��*3  � � ����� ��

�" � ����: ]o�J �-��: �	 �*  � �� 5���-! �9O� ��*


�� [" �9O� ]jJ 7��\ �����! G � ?��: �*  �	 �*

 38O�' 3!��' �O ���) }�9� ��pH  �<��0 >D/k �

� �jk (�" G �:�'���� �� � 		�� ����!  >& � ���! �*

		�� 
	�;��� � [�4.  

 
��M � �87J;��G  

 ��[ �� �4 �	�'  3! ���� ��+��: r��.' 7�+C� �� F��	

 ye��' �/' >��� ���' > �+C �� � ��N�< ����' ����0

>;�  ]��J =-�)�� ����: �-.� ( � ���: $�+� K�e G � ��

F��! 3���	 �� ���	��\.  
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Identification of Hydrocarbon Degrading Bacteria Genus from Oil-
Crude Contaminated Soils  

 
Vahid Sarvi Moghanlo1, Mostafa Chorom2, Hossien Motamedy3,  

Hamidreza Pourzamani4, Marjan Falah5 

 

Abstract 
Background: Long-term extraction and production of various oil derivatives causes contamination of soil 
adjacent to production and refining area. The main important issue is the ecological hazard of these 
pollutants. The main aim of the study was to identify and separate native bacteria that are responsible for 
degradation of oil contaminated fields. 

Methods: We prepared a compound sample of contaminated soil in the vicinity of oil wells drilled in 
Marun oil field of Ahwaz, Iran. Moreover, an uncontaminated sample was picked from the same area and 
deliberately contaminated with crude oil in a 5 wt% rate. The number of oil degrading bacteria was 
counted by MPN (Most probable number) method. Then, the bacteria was cultured and isolated in a rich 
agar medium and late discrimination test was done by gram staining and biochemical tests at the level of 
family or genus. 

Findings: The number of bacteria in naturally contaminated and artificially soil was 6.8 × 105 and 3.5 × 
107, respectively. The majority of bacteria responsible for oil degradation were Staphylococcus, 
Acinetobacter and Flavobacterium genus in naturally contaminated soil; however, Acinetobacter, 
Pseudomonas and Moraxella genus were the main bacteria in artificially-contaminated soil samples. 

Conclusion: It is recommended to be used for bioremediation of native organisms and bio-power and 
robust. 

Key words: Most Probable Number, Oil Degrading Bacteria, Oil Contamination, Degrading Biological 
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