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Mechanisms of plant growth promoting rhizobacteria on growth indices, 
physiology, nutrient uptake and production of secondary metabolites in 

medicinal plants 
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 ��� ��	 ��2%0�3"��� � ����!�� ����# 

) �0� ��� �%3� �2300 ���� �#��� �8 (

����"�! :;<#�� 
� 0:=��>�� 
� ���:��	� 

:��<8�3 �� :���	�	?#:�@� :A�B���� 

;#������	 � ������ �� ?C�;#�' ���! ��-

���	 .���� �#� D :�#��� �%���C	 � �#�EF �	 

��!��� �#��� �	 ��� � ��� ����� G�����' 

�#� D :��8E� �	 "�, �#� �0� �8 ��(�� 

;���' �� �	 G��D �% 0 � �� �H��I ��F 

;($� �����	 .:;#��	� 	 �./�-#  J>0

��<8�# ���!�� �#��� "��� K� %�� �#EL�� 

�0� .����' ��!��� �#��� � M��N� O�.	 

���� �	 ���%0� �� "P��� ('"�! ;#�� �%�#� 

�8 �� ��Q� �	 �./�-# ��':�� ����8 � 

��Q0 ��!��� �#��� �� ?! ;���' � 8 

)Arun et al., 2012R�' .(��  �	��8 ��S�

�%8�	""�! "��0�.#� T�U� :��� �	 

�!�%���L" ���"  V$! �;�  ��� ��C	

���# 8 � +�H/���� ���!�� ����#  ��� � �	

&# �� A���# U� ���%0� �W� ���#  �	

G��R� 0���� ) �0�Bafana et al., 2013 .(

�%8�	"�! T�U� ��� ���� ���� ����B%��� �� 

"�%8�	"�! "��0�.#� ���� X@H%� �	 Y � -

�#�!  � ����%8�	�% �0�1: �#����3��	2: 

�%8�	��%��3: Y B���(��4: �%8�	��'��5: 

]��@#�^0���6: �%8�	�'��7: M�@�0�	8: 

M������09: ����� �%8�10: 	�Q/]�#�%8�11: 

]��	�.#� 12 �� :� ��	 �	 ����c �8&# �#  � d

��8���0 �	 N%�� G��D?�  ����� Ee'�#"� � 

�(#P���#.�/ � ��� ���S'  :�P��%���Q,�� 

��' :���/�� /�����!�%�"�!  ��� T�U�

-#�./� �$!��/ "Ee�.#��! ��' �	�� 

0
, ��/������8 8�'G��� �� +�@U��� "

-!�8 J>0 ;@�'� � ��!��� �	 ��'�� ACC - 

�� ���  ��# F?�N%���� �	 +�% 8 
���� 

"��$�	��  ����� ��'�� 8�'G���  � ��� g@%h�

0����� !:�P���� 0:��/���� ��	�%���"�! 

�i :j��c ?#.��"�! �#.B' ��  8 � �%��-

=�0 &�'��	 ��C	 ��� ��!���  ����

)Glick, 2012(. �%�k# � G�H��>�"�#  �

                                                           
1- Acinetobacter 
2- Burkholderia 
3 -Enterobacter 
4 - Alcaligenes 
5- Arthrobacter 
6- Azospirillum 
7- Azotobacter 
8- Bacillus 
9- Pseudomonas 
10- Actinomyces 
11- Flavobacterium 
12- Rhizobium 
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��� � ���!�� ����# �� g@%h��# �;# 

�%8�	 �8 �0� l�i��""�!  ��8E��� �IX# 

$!��/� �EF �D� ��# ��	" �:���  +�H' m�,

�����!� � �:��!�� R�'�� P���/��� �	 ��S�" 

�:�<# � +�% 8�%�# 	"��$� �!" ��!�� =�0 

��C	 n3��"�! :"��� /�(#P���#.� � 

��'�� ��	�%���"�! ���R�# ������ )Behera et 

al., 2013, Bhardwaj et al. , 2014(.Radika 

  � Rodregez )2011 (���	 ���8 �#����� 

���� �#��� ;�o�� "����! )A. paniculata (

 �	��������.#� �"��0�.#  =�0����' 

;#�%<�	 ���" &<3 ���� � ;� V$! 

���*�" �/����������� )andrographolide (

O�	 � ��#�N� �	 �!�� � �@,�� �!�@� 

��� �0� .Morogapan ����($! � )2013 (

��R�' "�%8�	 Bacillus pumilus �	 "�� ���� 

�#��� ��U#� )Ocimum sanctum (�� ��� 

�0��	 ���c �� � ���	 � %�� �8 J�N@' 

"�%8�	 =�0 -#�./� n3��"�! :"��� 

:&#P���#.�/ KE� �D� � �#�EF � ;� V$! 

����' ;F��"�! "���i � ��C	 =�8�' �� 

�#��. ;#� -!�pL �	 )�! �0��	 

"�!��8���0 "�%8�	"�! "��0�.#�  T�U�

 ���13)PGPR (�	 n3��"�! :"��� 

                                                           
13- Plant Growth Promoting Rhizobacteria 

:�(#P���#.�/ KE� �D� � �#�EF � ����' 

����	�%�"�! �#���R � �3�	 ��!��� �#��� 

]�B�� �%/�� �0�.  
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��$��8 ()$�� #)� � ��� 1����2 #���$4  

�(# �� GQ(<� �@D� ��S(' ��!��� 

:�#��� �������� ��U� � ��� ?q ��� ���! 

�����	 .���%0� �� "�%8�	"�! T�U� ��� 

� ����"�! g@%h� ��!��� �#��� � �>H� 

=�0 �%3�� (# � �����:���  =0� � ���N%0�

�V!���  V$! �;� ��� 
,��� ��C	" ���� 

� �	�p#  �@,���!�@� �8 &# ��� �'��, � 

?C� "��	 �	��%0 �	 ����	�%�"�! �#���R :��	 

��� �0� )Shaukat et al., 2006 .(

Ghorbanpour   � Hatami )2013 (� 

�0��	 �#����� 20 �#���" M������0 

�L���' � M������0 Y 0��@/ �	 n3��-

"�! ����� ��� � ��� ���� �#��� k ����E	 

)Hyoscyamus niger (��!�<� ���8 �8 

�#�0�#�! �8 ;#�%<�	 ���N� �����! ;��8� 

�� ����' ���8 )P.putida-168, 

P.fluorescens-187 (;#�%C	 R�'��  ��C	 � ��

�������� � ��� ���� �� �3 ��<� ��� .

;� V$! ���! ���	 � %�� �#���"  

(P.fluorescens-187) �./� =�0-#  +�I

��<# ��! ]���� ��# '�' �	=� � �	��.� )73 
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�51 �N� � (�D���#  ]��) �!�� �	�#��-

��� (�#�� .jahanian � ����($! )2012 (

� �0��	 ��R�' �#����� "�%8�	"�! T�U� 

��� ):�%8�	�'�� ]��@#�^0���: M������0 

�L���' -41 :M������0 �L���'-168 (�	 

"�� �������� � "�!�%����L "��� ���� 

�#��� �2 8 �2��/ )Cynara scolymus (

	��� ' �8 ���8��$� �@' �	��8�N� 

M������0-168 +�%8�	�'�� 	;#�%<� R�'��  ��

�./� �	-# �� ����� �D�:� ��� ����� 

�:�V!�� � ����<#�d � :�c�0 +�I �c�0 � 

;� V$! -!�8 ;�2���� ���� �������� �� 

��� .���! ;#� l�i�� �� �	 ��R�' ��S� ?!-

�#�./� �	��8 �N��@' "�%8�	"�! T�U� 

"��� ���� ;��8� )�%8�	�'�� (� 
, ��  8" 

G���/ )M������0-168 .��� ���� (

�#����� ���� ����# @�@/ l� H��   �	�%8�	�'�� 

]�8�8��8 =�0 -#�./� n3��"�! "��� 


��� l��'�� ���� :��� �' � &<3 �<#� � 

]���� �#��! :�#�� "�%8�	"�! T�U� ��� 

���� �	 .% 0 ��� ?�q '��  8" ��� � ��� :

;��8� :;� �8�%�0 =�0 ���e' � "P���/��� 

�<#� � ��C	 ��� ���� ������ (Swaefy et 

al. , 2007)���$B� .�" �� k#�%� G�N�NU' 

g@%h� � � ��� �0��	 ��R�' "�%8�	"�! 

T�U� ��� �	 "�� �����:��� � ���N%0����  �

��� g@%h� 
,���" ���!�� ����#  ��<�

���! ��' �8�� /�����!�%�"�! �!��� � 

�B#� +�H' �#Ee'"� � ��!��� W0�' 

"�%8�	"�! �"��0�.#  �� ��� T�U�

�%$C�;# �8���0"�!� �R�� � ��C	 n3��-

"�! ��� � �������� ��!��� �#��� ��-

���	 ."�%8�	"�! T�U� "��� �	 ����' 

�����!�%�/"�! ?�q '��  8" ��� =�0 

&#�U' ?��N' :���@0 �H0�'" :���@0 

�������� � ��Ct :�E	 +�% 8 ��� �<#��!  �	)

�H0�' �<#��#�� � ��C� ��� ���I �<#� :(

��C	 ����0� :���� "����@� �� A.#� O�	 

� m�, Y��0P��' ���@0 ��!��� �#��� 

���� )Porcel et al., 2014 .(�����!�%�/-

"�! T�U� ��� ����' ��� W0�' "�%8�	-

"�! :"��0�.#� G���8�' ��� � %�! �8 � 

�q@F"�! ;�#�L ��R�' ��S� �	 ��� � 

"�!� #��/ �(#P���#.�/ ���� �%�� � $!;� V 

=�0 ��C	 
$U' �	 - ' � ��!��� ������ 

)Jha and Saraf, 2015 .(�� ;#�%$C� 

�����!"�! ����' ��� W0�' "�%8�	"�! 

"��0�.#� T�U� ��� �����' :;��8� 

:;������ ;� �8�%�0 � ;@�'� �� ]�� �	 

)Egamberdieva, 2013 .(Bharathi )2004 (

0��	 �� ��8���0 �R� "�%8�	"�! T�U� 

��� �	 -#�./� ��.�� �������� ���!�� 
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�C <�L �8 � �����! .% 0 �8;�����  W0�'

�%8�	"�! =�0 +�H/ ��� ?#.��"�! D�3� 

���� ��q�-�Q��� )α-amylase (��� �8 �	 

-#�./� �$!��/ KE� :�%0�<� �������� ���� 

��C	 ���	�#.  

    
�*�& �
������� �
�� ���� 
� 

��$��8���
 >��������� 1����2 #���$4  �4

$
�?� 4�"� -!& �#  

G��D�*3 &#P���#.�/ ���� �0�(H�� 

�0� �� GQ��H' ���V�L � l� %� ;�	 G���8�' 

�#��$���(#.�/ 	 ��(#P����  �U' �8 T�3

R�'�� ���W# U��>� .�� ���c - ' "�!

�%�#� ��F � �%�#� �	 �B#� +Q%3� � 

"�!��8���0  ?C��#.�/"P�� �� 
��c :.% 0�%/ 

��</ ?�q ' :".$0� ��H/�� .��?# �%�� "�!

 ��!��� �$� � ��� -!�8 =�0 ������8�

���� )Ashraf, 2004  .(��Q0 � ����' 

��!���  �- '"�! ��%�# F ��� ��%�#  �R�%�

 ��
�(<' ����"�! �p��8� ��� )ROS (��-

���	 ."�N�� ?#.��"�! �#.B'��  8" ����"�! 

�p��8� ��� )ROS-scavenging �� (
��c 

���8��L�0 ��'�$0 )SOD :(�����8��L 

)POX) �u�'�8 :(CAT � (-#�./� ����' 

0�� ����� ���L;� k#��;#�' ��8���0"�! 

���� �	 �@	�N�"�! �8��p�  ��� .% 0 ���

W0�' ��!��� � W#��� �< ' �����	 

)Munns and Termaat, 1986 .(

Ghorbanpour � ����($! )2013 ( �B�%� �

R�'�� �#����� "�%8�	"�!  ��� T�U�

M������0 �L���' )PP-168 :(M������0 

Y 0��@/ )PF-187 (�	 "�!�%����L :"��� 

��.�� :;����L "�%U� :
�/��@8 "�%U� ���� 

K� O�	 )RWC (� ;� V$! ����H/ ?#.��-

"�! �%��������8� )SOD: POX: CAT �	 (

��" ���� ����# k ����E	 )Hyoscyamus 

niger (�U' W#��� - ' ?8 	�� ���	 � %�� 

�� �8�#���� ��� �	 �%8�	"��� T�U� "�! 

C��' 
	�c �R�� n3�� ��C	 �"�! ���:" 

"�%U� ?#.�� ����H/ � ;����L :
�/��@8 "�!

������8� �%�� ���� � ��#�N� �	 �!�� ��� .

;#�%<�	 ��R�' ���S � ��C	 n3��"�! 

��� � "P���#.�/ ���� � ��$�' �#����� 

"�%8�	 M������0 Y 0��@/ )PF (��R 

�#�� .Liddycoat � ����($! )2009 (k#�%� 

�C	�<� � v�*3 ��R�' ��S� "�%8�	 

 (M������0) ��� T�U��	 "�%U� 

/��@8:
� :;����L �%U�" ����  O�	 K�

�U'  - '�(<3 � ���� ����# �	�d��� 

)Asparagus officinalis L.�� .���8 �o��� (-

�! ���	 ���8 �8 "�%8�	"�!  �	 ��� T�U�

.�� .% 0?# ACC - ���� � =�0 � -!�8��.� 

'�;@� ��'"�� ���� %� ��B�" ���	 - '  ���
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� �� �8;# �IX# n3�� ��C	"�! 

/&#P���#.� ���� �� �	 +��� ��.�� .?# ACC 

– �� �� "�#� ��H' W0�' "����' �� �

"�%8�	:��� T�U� "�!  ������ ��'
# ��� 
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Abstract 

 

Khodadadi, R., Ghorbani Nasrabadi, R. Mechanisms of plant growth promoting rhizobacteria on 
growth indices, physiology, nutrient uptake and production of secondary metabolites in medicinal 
plants 
Iranian Medicinal Plants Technology. Vol 02, No. 02, 2020. Page 05 :52-69 (in Persian). 
 

Nowadays, the general approach to the use of medicinal plants is increasing 
because of the growing awareness of the negative side effects of chemical drugs and 
antibiotics. due to traditionally high demand for the medicinal plants, it has been 
impossible to cater for entire market needs, so increasing the cultivation of 
medicinal plants is inevitable. Production of medicinal plants on an industrial scale 
requires the use of new bio-technologies that also enhance the production, quality 
and health of medicinal plants. The positive effect of application of plant growth 
promoting bacteria on growth parameters, improvement of bioactive compounds as 
well as quality of medicinal plants as a new bio-friendly and environmentally 
friendly method has been demonstrated.  Growth promoting bacteria by nutrient 
supply to the plant using  phosphorus and potassium solubilization mechanism, as 
well as  biological nitrogen fixation and siderophore production, maintaining 
hormonal balance in plants by producing growth hormones (auxin, cytokinin, 
gibberellin) and ACC-deaminase, bio-control of plant pathogens, as well as 
production of volatile organic compounds and hydrogen cyanide) and the role of 
elicitors in inducing systemic resistance in medicinal plants, improve growth, 
physiological and production of secondary metabolites in medicinal plants. The aim 
of this study was to investigate the mechanisms of plant growth promoting 
rhizobacteria (PGPR) on growth parameters, physiology, nutrient uptake and 
production of secondary metabolites in some medicinal plants. 
 
Keywords: New biological technology, environment eco-friendly, systemic resistance, 
medicinal plants 


