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Abstract 
This study aims at investigating the effect of organic, biological, and chemical fertilizers on some quantitative and qualitative traits of local mass of 
Iranshahr Isabgol, as a medicinal plant during 2018-2019 crop year in a randomized complete block design with 6 treatments and 4 replications in 
Iranshahr. Fertilizer treatments are no fertilizer application (control), Phosphate Barvar 2 biofertilizer, Phosphate Barvar 3 biofertilizer, Cow manure, 
Superphosphate triple, and Vermicompost. The results show that fertilizers’ effect on most traits have been significant at the 1% probabilify level. The 
effect of fertilizer treatments on plant Height and Carbohydrates has not been significant but it has been considerable on Inflation index and Greenness 
index at 5% probability level. Maximum number of tillers per plant, number of spikes, spike length, fresh weight of plant, swelling index, 
Carbohydrate, Seed Nitrogen, Seed Potassium, and Greenness index aree obtained under the influence of manure, and traits including root length, 
plant height, number of seeds per spike, dry weight Plant, 1000-seed weight, plant yield, yield per hectare, Mucilage, Protein, Chlorophyll a, 
Chlorophyll b, and Total chlorophyll are obtained under the influence of vermicompost. Vermicompost treatment increases grain yield and total 
chlorophyll by 46.56% and 32.76%, respectively, compared to the control. Also, control and Phosphate Barvar 2 biofertilizer have had the highest 
swelling and the highest percentage of Seed Phosphorus, respectively. In general, it is concluded that vermicompost has a greater effect on most 
quantitative and qualitative traits of Isabgol, and its use is recommended. 
 
Keywords: Fertilizer sources, morphology, phytochemistry, yield. 
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Co. Japan�#���� ( �#���� � }��m"�� .�! '��*�� '��*�I�W -

 ?�=��-) ?��! ��a $b B� ?) ?�=��-) �  v��Arnon 

)1949 ��W"�( �� () �"��"=��"AG��Shimadzu, Japan UV-

2600/2700( #� h
�8 BU��� '�� #�
 �! BX��.�:  
Chlorophyll a =  

[(0.0127 × A663) – (0.00269 × A645)] × 1000 

 

Chlorophyll b =  

[(0.0229 × A645) – (0.00269 × A663)] × 1000 

 

Chlorophyll Total = (A652 ∕ 34.5) × 1000 
  

2 .2. �%&'( 	 ��
�( ���)  

K�� #� �(�/"�� �� '���& E�X��.�  '���& ��I=�SAS  Bm��)

9,1�W���� � H=�* K�`�� (K�� � � #� �(�/"�� �� �� ��I=�

B� B	��(�	@ ;��#& v��  �� "S� TU� �( A��( '�5  �Q�(

! B�
�N�.���   
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3+�, 	 -%.! .  

3 .1 .�/%� 0��  

M
�"� B
I`� w��
��� �(�( �� )���D 3 (�)�S #� ;& H�� 

B) '��(�) BP%�U�(���  �� "S� TU� �(1 �Q�( ��8�� 

B,
� �	P� ��( (�� .B�
�N� �W������ )���D 4 (;�,� (�( 

B) ����H��G ) ��� ��
 � K�0 ��>�  (�))���! (

^) ��
 ��8 B,
� �� B� (�� d�>"��  (�) .��(�(

����E�/�= ?G
��  �p� #������  ������ H��G )  R
 �(

���� .H=�* ���: '���& ���* *��� 0��#� B� V���� ��(�) 

W"��� B� �(�� %&� ��< �I=� .(��(
� ��8 B,
� n��� 

����H��G ) �� ����� !��� #� �
(�` �(�P� �( raD 

�Q�	0 �aj�
 � r& �( .��n �
 B,) �!��Swaefy et 

al., 2007 .(et al. Ravindran )2019 ��(�) v��I* I�� (

���� (�) B)BD�* ���* �( H��G ) �
�I=� o0�� �W��=

�*�
� '�� ��! B,
� R
Z�%�=��� H��.  

  

3 .2 .�(�, 12(��  

(����) '��(�) BP%�U�(��� �� V�/��� �#�/�� B���  �(

 TU�5 �	P� �Q�( �! ��()���D 3 .(B�
�N� �W���� ��

 ���D)4( ;�,� (�( B) ) ���( (�)26/29( �  ���!

)93/24( B� 9���� ��� ��
 � ^) ��
 V�/��� B��� �� 

B� (�� d�>"�� ��(�(. ���( (�) '��(�) �� B��/�= 

�����2$ ����E�/�= ?G
�� ���� � �H��G )  �p� #�

�	"=�* ���: ���* R
 �( '���&. Shahbazi et al. )2019 (

���� B) ��(�) v��I* I�� ���* V�/��� o0�� H��G )

 h
�8 #� H�� A � �%& '��(�) .H�� ��!�����  HXO�

 ��'�")�� �� 'H�XO� ��		)  o0�� �/��I
� �( ;Z��"��

 ���* V�/��� �
�I=�(�! )Wang et al., 2017.(  

  

3 .3 .�(�, 3/4 	 �( 5 	  

 B) H�� ;& #� �)�S M
�"������ ��(�) ;#� �� x-"m� '

 TU� ��� B��� R,� � ��1 �	P� �Q�( ���D) �! ��(

3 � (��� �� (�) (����) B� {���� R,� � �� ;#� 


 � ���(^) �����D) (�� ���! �� �� B� h-P"� ;& 
 4 .(

B� �-)��8 �(�/"�� #� )(�  ���(B� ?�%(  IX� TU� ��%��

� ��k�� �( "���I=� B`
� I"	��"= � B� fX� ;& �I=�
� 

%���� �(�� ,�R )Moradi, 2009$( ���� 9X�' �
 

����  �
�I=� �( B� HX�� B��� R,� � �� ;#� ��
� 

������  �� (�! .Norman & Arancon )2006� (�I 

�
�I=� �!� ��
,� E�� �W��= ��>� �� �� )��(�' 

��(� �I=� .��(�) v��I*
� ;#� ,� � ��R K���� ����
 

BD�* �W��= )Ravindran et al., 2019( �� I��  (�) �� 0�

����v��I* H��G ) ��! .H��  

  

3 .4�(�, �� �'78 ���9( .  

����� '��(�) BP%�U�(��� �( �� "S� TU� �Q�( R
 �� 

(��P� B`	� �( �	P� B�����( ���D) (�� 3$( B� ��8' B) 

��� ��
 (��P� B`	� �( B��� �� ���( (�) (����) ?Q�S 

�!  B)B"X%� �"�
# E�/�= (�) �� E��/� �	P�'��( ;�,� 

���D) (���4 .(B� �p� ����� �
�I=� (��P� B`	� �( B��� 

H.� �� ��  �"�
# � �%& '��(�)�� ����� �( �`�"� (�X+� 

raD �Q�	0 �
�aj � B`�"��( ;& �
�I=� I"	��"= �( 
� 

�� �� �!�� )Pouryousef et al., 2010 .((�) �"�
# 

E�/�= �����2 HX�� B� (�) ����E�/�= ?G
�� � (�) 

�"�
# E�/�= �����3 '���� B) H!�( �� M
�"� 

Pouryousef et al. )2010 (h��U� (��(. Yadav et al. 

)2003�
�I=� I�� ( (��P� B`	� �( �#�/�� �� H.� ����� 

'��(�) �%& v��I* �(�).���  

  

3 .5 .�(�, �� �
;7< ���9(  

 '��(�)BP%�U�(��� ����� �	P���() '01/0P<( (��P� �� 

B-X	� �(  B��� ���D) H!�(3.( ���  B-X	� (��P� 
��
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B��� �( ) �W���� ��43/45(�0 ( �� �� B�  ���( (�)� 

^) ;& 
��  �W���� ��12/12  (�0���! B�  d�>"��

 .H!�((�)'�� ����� B��/�= �"�
#2 ����� �3  R
 �(

���: <�",� ���* �( ���D) �	"!4.(Yadav et al. 

)2003I�� ( �
�I=� (��P� B-X	� �( B��� �� �� (����) (�) 

�%& v��I* �%& '��(�) .��(�) �k� "S� h
�8 #� (�X+� 

H�%�P='�� ����A�� <�� � ^�p	� ��%����		)'�� �!� 

���* n��� 
� E�(�D�� � � ���= I�� raD ��� �� 

�Q�	0 $�
�aj 9X� �
�I=� I"	��"= ;�I�� � �(�� 

R,� ����* ��! B) 
� B%��� H
�+� �( B� �
�I=� 

) ���-*Darzi et al., 2008 B��� �( B-X	� (��P� � (

��.���`��  

  

3 .6 .�
;7< 0��  

�����  '��(�)BP%�U�(��� ��  B-X	� ��8 �� "S� TU� �(

�	P� �Q�( R
���D) �! ��( 3 .(��� �� B-X	� ��8 


 �� �� B� {�������( (�) (�� . B��/�= �"�
# '��(�)

�����2 � �����3  ���: <�",� ���* �( ���D) H!�(4 .(   

  

 >�%?3 (G�H�-! 1)I/�)!) J/�6�$� �6CK�  .�8�6�  ����6�)	)
 � ��5 ����"4 -)23� D�� �9-�:$ �#6L"�",�"!  

(�
A-

 0
 

��
"A

� 
�(

 

B��
� (

�A
- 

0
 B��

(�
�I�

 ;
#�

 B��
� R

,�
 ;

#�
  

B��
� �

� ;
#�

   B-
X	�

 �
( B

��(
 (�

�P
�

 

B-
X	�

 �
�8

   B��
� �

( B
-X	

� 
(��

P�
  

B`
	� 

(��
P�

 
B��

� �
(

 

B��
� V

�/�
��

  B,

� 

��
8

   '
(�#

& B
D�

(
  

��
�e�

 f
��	

�
  

48/1533 ns 005/0 ns 35/0 ** 20/0 ns 23/17 ns 67/6  ns 43/0 ns 10/11 ns 69/0 ns 06/14 * 21/0 ns 3 <�-�  

11/143852 ** 30/0 ** 51/0 ** 73/118 ** 19/3119 ** 35/2358 ** 08/4 ** 81/500 ** 20/2 ** 94/15 * 96/8 ** 5 �� ��  

72/1644  006/0  03/0  48/0  73/44  80/20  28/0  76/11  31/0  49/3  18/0  15 �U� 

13/6  10/11  46/9  33/8  34/12  40/4  04/13  27/12  47/14  96/6  87/5   CV )%(  

ns�� :** � * * �NH! -)O P)�-��NH! *�$� QR: �� �$�1  �5 .%���  

 

 >�%?4�8�6� 1)I/�)! �6� ! . �6�)	)
 � ��5 ����"4 -)23� D�� �9-�:$ �#6L"�",�"! ��� 

��
��

 �
�

 

B,
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��
8

 )
cm (  

B��
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�/�
��

 )
cm(  B��
� �
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`	
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 )
cm(

 

 �
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��(
 (�
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� ;
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 )
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B��
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 ;

#�
 )

g
r

(
 

B��
(�

�I�
 ;

#�
 )

g
r

(
 

(�
A-

 0
 

�(
 B

��(
 

B��
�

 )
g

r
(

 

��
"A

� 
�(

 (�
A-

 0
 )

k
g

 h
a-1

(
 

���!  71/5 d 93/24 b 12/3  c 12/12 d 75/2 e 47/60 d 95/15 d 18/3 e 72/1 d 52/0 c 03/424 f 

����� E�/�=2 41/6 c 00/27 a 31/4 ab 87/25 c 72/3 cd 87/95 c 69/33 c 81/3 de 07/2 cb 44/0 c 08/490 e 

����� E�/�=3  15/6 cd 12/24 b 44/3 bc 36/25 c 33/3 de 27/106 b 33/47 b 37/4 d 92/1 bcd 56/0 bc 89/595 d 

���( (�) '��* 01/8 b 26/29 a 12/5 a 43/45 a 58/5 a 62/125 a 47/87 a 83/13 b 23/2 b 01/1 a 82/812 b 

E�/�=���� ?G
�� 89/8 a 12/27 a 38/3 c 18/24 c 35/4 cb 08/106 b 09/57 b 14/9 c 87/1 cd 67/0 b 40/730 c 

���� H��G ) 20/9 a 56/28 a 75/3 bc 63/34 b 62/4 b 62/126 a 40/83 a 74/15 a 74/2 a 11/1 a 69/910 a 

���/ �"�: -� �� B-��! S�-0 �NH! ST�7$ U%' �%N�� ��$� 1)� �$� �� >�	�0$ QR: ��5 �! %��� .%
��  
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 H.� B-X	� ��8 �
�I=������ ) ���( (�)Lotfi et 

al., 2009.H�� ��! v��I* ( Darzi et al. )2008 H-0 (

$�� �%& '��(�) n��� E�u B-X	� ��8 �
�I=�  �
�I=�

raD �Q�	0 �
�aj � (�X+� I"	��"= � H��� (��� �( 

��� �
�I=� TU� i�� ;��	0 ��(�). �
�I=� ��8 B-X	� 

�( ) �DFikrettin et al., 2004(����) ��� �( ( '�")�� '�� 

?S ��		) E�/�= v��I* H�� ��!.  

  

3 .7�
;7< �� �!�� ���9( .  

������� x-"m� '��(�) B-X	� �( B��( (��P� ����� 

�	P� ��() '01/0P<(  ���D) H!�(3 .(��� �� (��P� 


�( B��( B-X	� (�) (����) #� ����H��G ) )62/126( 

B� H�( ��& .����� (�)'�� ����� �"�
# E�/�=3   �

 � B��,� '���& �p� #� �
�� �! �/�=�(  R
���*  #� w�

 ���D) �	"!�( ���: �%& '��(�)4.( ����� ��� �� 

���� B� �� B��( (��P� �
�I=� �( H��G ) �I=�
�  raD

�Q�	0 ��P�� ��>��� � )^��>� � (�X+� ��=
�	 

I"	��"= HX�� �(�() ���Darzi et al., 2008(����) .( (��� 

%&� B- D #� ����)�( H��G  ���* �
���( ��
# IX�  I��

����� ?��: +D��� '�� �ID�' - 0A(� B"!�(  H��)Saeid 

Nezhad & Rezvani Moghaddam, 2010(.  
� M
�"�

 �
��#&^� �	@  �
��#& M
�"� ��Moradi )2009 (

 .(��( HN��U�  

  

3 .8 . 5 	�!����&�  

M
�"� #� ?Q�S w��
��� B
I`�  ���D)3 ( ����� #� �)�S

�	P���( )01/0P<(����) (  '��(�)BP%�U�(���  ;#� ��

�� B��(��I� .�!�� �W���� B�
�N���  ���D)4(  B) (�( ;�,�

��� ��I� ;#� 
������ '(�) �� �� B� B��( H��G ) h-P�

 B) (��( M
�"� ��Pouryousef et al. )2010 .(��( HN��U� (

�
�I=� ;#� B��(��I� �� BD�� B� �
�I=� ���( ��8 ;�!�� 

B��( ?��: B�D�� �(�� � �� ����� �W���� ����� '��(�) �%& �� 

(�A- 0 B��( #� h
�8 �
�I=� ���N� (��� 'I"	��"= ����u 

� ��! ��8 E�� ��� �� ;�!�� B��( �!��.   

  

3 .9 .�(�, �� �!�� ���
AB 

�����  TU� �( B��� �( B��( (�A- 0 �� x-"m� '��(�)

�	P� �Q�( R
 �� "S����D) �! ��( 3 B�
�N� .(

�W���� H.� B��� �( (�A- 0 �
�I=� #� �)�S ������� 

 ���! B� HX�� x-"m� '��(�)�! $B� ��8'  B)

��� �� �� �� B� {���� B��� (�A- 0 
���� H��G )  (��

 .H=�* ���: �)�",� ���* �( ���( (�) �� �� �� �

����� �"�
# '��(�)3 ����� �2  ���: '���& ���* R
 �(

���D) �	"=�* 4 .(Pouryousef et al. )2010 I�� (

�	P� �
�I=� H.� �� �#�/�� �( B��( (�A- 0 ��(����� 

(�) �"�
# E�/�= �����2 .��(�) v��I* B� �p� ����� 

)B (�X+� Pl��H ae�
B�' � d��� =�I�A
 ��< �( 

��� ��>� ���� H��G ) o0�� �I=�
� * �!���� � �( 

"��(��P� B` B��( �( B��� �� ��!  .H��Moradi )2009 (

v��I* I�� ��>� B) (�) ��(�)' %&� �I=� o0��
� 

(��P� �"@ �( B��� � (��P� B��( �( �
���( ���* �"@ 

H�� ��! B��
#��.  

  

3 .10 .�.�� �� �!�� ���
AB  

�(�( w��
��� B
I`� M
�"� B��( (�A- 0 B) (�( ;�,� ��

 H.� �Q�( R
 �� "S� TU� �( �#�/�������  ��(�)

���D) H=�* ���: 3 .(��� �� (����) �� B��( (�A- 0 


���� H��G ) ���( (�) #� ;& #� w� � B� H�(  (�) .��&

�����3 ����� B� HX��2 �D) H!�( '���� ��4�( .( f:�� 

��)* �	�;��� �( BU��� �� )��(�' %&� � !� ���
 

�ID�  d�>��(' - 0A(� � - 0AB��( (� ��� �� H.� 

����� (�P"� ?���0' B- D #� V�� � K�:�� *����$ ��8 
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���( $�!� �� H=��<$ Pl��H m-Q�S�I' ��< � 

��!
n r& �����
 �� !��� )Delin et al., 2004.( 

��(�)'  �
�I=� h
�8 #� �%&;����� ��'�!� ' �( 

��< )Singh & Varshney, 2013(  raD��� ��  (���

(�X+� � �
�aj ;� "��� ��< v�"�* � �"+�  B,
�

)Truong et al., 2018o0�� ( �
�I=� �!�  � �,
��

�,
�#  ���*�� �!( .   

  

3 .11 .�D�<�� �E��  

 x-"m� '��(�) B) (�( ;�,� w��
��� B
I`� M
�"������ 

�	P� '��(�Q�( R
 �� "S� TU� �(  H!�( Zb���� ��

���D) 5 .(��� �� H.� Zb���� �Q�( 
����� 

����  E�/�= I�� � ���( (�) .�! ?Q�S H��G )

�����2 ����� �3  (�) B� HX�� �p� 
� #�

����E�/�= ?G
�� .��(�( ;�,� '����  r& �%& '��(�)

��� �� �� r& ����� ��� �( � �(�( ���: ���* ��"�( �( '

E����� ����) ' r& o0�� $��Zb���� ��p� H��(

 Zb���� �Q�( �
�I=��� �!) (Moradi et al., 2009 .(

Shahbazi et al. )2019 � (Pouryousef et al. )2018 (

 �%& '��(�) B) ��(�) v��I*B� 9���� ��#��* �( � ;

Zb���� �Q�( �#�/�� (�) .��(�( �
�I=� ��'�� �"�
# 

E�/�= �����2 ����� �3 I�� �� ����� B� ;��	0 R
 ? A� 

9��	� � ��t� �( ��	) ��(�)' �%& �
�� �! � 

�(�/"��(��� ���: B"=�* � �( �
�I=� Zb���� �#�/�� ��/� 

f:�� (�!.  

  

3 .12 .F��( 5�&�� 	 F��( G4H  

 ����� �� "S� TU� �( K��� Y��! �� x-"m� '��(�)5 

 �� "S� TU� �( K��� ;�I�� �� � �Q�(1 �	P� �Q�( ��(

 ���D) �!5�W���� B�
�N� .( ���D) ��6 B) (�( ;�,� (

���  '��(�) .(�� ���( (�) B� {���� K��� Y��! 
��

����� B��/�= �"�
#2  �3 E�/�= ���� B� HX��  ?G
��

 ;�,� '����K��� .��(�( �a� #� �*�
� '�� '���a� '��S 

�� Zb���� �!�� B) �( ��� raD r& Zb���� (�D�� �( 

K��"� �a� �� ) (�!Yadav et al., 2003 .(Yadav et al 
)2003(  �� �%& (�) '���� �� H.� �a� K��� �
�I=� H-0

{���� B� ��� ��/� �( ��(�) 
� �
�I=� Bl�0 �Q�	0 �
�aj 

� �( �"�(�X+� B` I"	��"= � ^�+�� �"+� (��� �( ;#�m� ;��	0 

��(�). ��>� $�#�/�� �( (�) HX�� ���( B� K�0  ��>�

;& '���( ��� �"XO� K��� Y��! �� �(�� ) H��Lotfi et al., 

2009.( ���  ��>� K�0 �� �� B� {���� K��� ;�I�� 
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^) � (�) ���� B� ;& 
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65/11   ns 03/0   ns 0001/0   ns 0006/0  ns 001/0 * 0005/0  ns 003/0  ns 01/0  ns 39/0  ns 05/157061 ** 79/6 * 61/3  ns 3 <�-�  

11/37 * 75/0  ** 06/0    ** 18/0   ** 00/0 ** 02/0   ** 03/0  ** 61/0   ** 48/0  ns 28/86368 ** 89/6  * 86/67 ** 5 �� ��  

14/11  03/0  00/0  00/0  00/0  00/0  00/0  006/0  56/0  53/1932  93/1  04/5  15 �U� 

14/10  79/13  07/6  60/13  34/11  45/9  65/9  41/8  21/13  74/7  36/7  56/14   CV 

ns�� :** � * * �NH! ST�7$ �"?� U%' P)�-��NH! � �$� >�	�0$ QR: �� �$�5  �1 .%��� 
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���! 64/11 d 14/18 b 68/75 a 92/5 a 10/0 d 16/0 c 23/0 c 58/0 d 37/0 d 22/0 e 58/0 e 23/28 c 

����� E�/�=2 42/15 cb 33/19 ab 97/47 c 54/5 a 14/0 c 23/0 ab 28/0 b 75/0 c 92/0 a 53/0 b 40/1 bc 56/34 ab 

����� E�/�=3 86/12 d 96/17 b 74/61 b 49/5 a 16/0 c 26/0 a 29/0 b 85/0 c 67/0 b 46/0 c 97/0 d 94/34 ab 

���( (�) '��* 36/18 b 93/20 a 89/47 c 24/6 a 37/0 a 22/0 ab 42/0 a 19/1 b 72/0 b 43/0 cd 60/1 ab 52/36 a 

E�/�=���� 
��

?� 
14/12 cd 32/17 b 70/69 a 49/5 a 14/0 c 23/0 ab 24/0 bc 75/0 c 52/0 c 39/0 d 30/1 c 22/32 abc 

���� H��G ) 10/22 a 51/19 ab 44/37 d 29/5 a 23/0 b 21/0 b 39/0 a 65/1 a 91/0 a 59/0 a 77/1 a 87/30 cb 

���/ �"�: -� �� B-��! S�-0�NH! ST�7$ �"?� U%' �%N����$� 1)� �$��! ��  .%
�� 

  

����� B��/�= �"�
# (�)3  '��(�) n��� �S

E�/�=���� ����� E�/�= � ?G
��2  ���:���D) H=�* 6 .(

 Zb���� �Q�( B@����� ��  ���) K��� ;�I�� �!��

�� .���
Lotfi et al. )2009�l ��(�) v��I* (
9 

W"�X �� �� ��;�I ����Zb � Y��! K��� ?��: BD�� 

� �(�X� �
 V�l�� �S�) #� ;& H�� )B BU����' �� 

K��� � ��;�I ����Zb �a� (�D� (����. �= 
����	�)��" 

K��� ��� �� B� �)/�H ����Zb W"��� �� B"!�( B� ) �H 

� .;&
  H/QH.� ����� H���� �(�� � H�� A � 

{���� B�  ���/Q�	!�� )B (��P� ) � �A;� �Z� ;& �� 

)��"	 ��).�	  

  

3 .13 .0�
�� I������,��  

 H.� �a� ��-.� E��������) ;�I�������  '��(�) (����)

BP%�U�(���  ���D) H=�W� ���:5(.  B"X%���� �� ;�I�� 


 H.� ��-.� E��������)�����  ?Q�S ���( (�) �� ��

 ���D) �!6p	� .(�^)��		��' �!� ���( (�) �( (�D�� 

�( Hp-j '�� )^ ��!
n ��"�(� B� �Q�	0 �aj�
  ��

�� ^���=) �		)Atiyeh et al., 2000 .(Ahmadian et al. 

)2010v��I* I�� (  �
�I=� o0�� �%& '��(�) B) ��(�)

#�� .�! B����� ���* �( E��������) ;�I��
f (��� 

�����)	��� B� ��8 N"���^ H.� ����� �Q�	0 ���: 

�� *�) ���Flagella et al., 1995 .(  
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 ;Z��"�� �Q�( #� �P��� B) ������ �Q�(�� !��B� $���8 

�	P�'��( )01/0P<(  H.������  (�)�(�/"��(���  ���:

�(�( w��
��� B
I`� M
�"� B� (�	"�� �� .H=�* ���D) ��

5 TU� �( �a� �( (�D�� ������ �Q�( B) �! H=�
�( (

 �� "S�1  H.� �Q�(�����  (�) .H=�* ���: (�) V��

���� H��G )��� ��B� �� ������ ;�I�� 
  (��

 �( .(�( d�>"�������  �+��,� �� ?��# BNU	� �( B)

 B� HX�� ���( (�) �! K�`�� �#�/�� ���* '��

����  ������ �
�I=� ;�I�� �� H��G )����� ��� �� '
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) H!�(Raissi et al., 2013�� .(�)��X� p��� �������� 

���(' ��"��� ���Z��"� �	"��. #� �
 ��$ �(�/"��  #�

��;Z��" �� ����� �� �S #
(�' 9X� �I=�
� ���N� ;&  ��

�( *��� (�! )Marechesini, 1988'��(�) .( ��(� #� 

�8
h *�-D��' #� �����'$ B"����� H�� �� ;Z��"

��� '�� �( "����� *��� ���: ��( � 
����	� ��;�I ������ 

� �(����� ' �%& (�) HX�� B� ��
� ������  ��� ��  H��

)Ghani et al., 2000.(  

  

3 .15 . �E7B �E���J,  
���D) w��
��� B
I`� 5 x-"m� '��(�) B) (�( ;�,� (

����� �	P� ����� ^���"� � �/�= $;Z��"�� �Q�( �� '��(

�W���� B�
�N� #� ?Q�S M
�"� .H!�( �a� ���D) ��6 (

 B) (�( ;�,���� �� $�a� �( (�D�� ;Z��"�� �Q�( 


 � ���( (�) �� �� B� {����^) �� ���! �� �� B� ;& 


���� ��/�= '��(�) .H!�( d�>"��E�/�= ?G
�� $

����� E�/�=2 ����� E�/�= �3  E��/� ^����	P� ��( 

����� E�/�= �"�
# (�) �� �� .�	"!���3 ��� �� 


B� �� �/�= �Q�(  $���( (�) �� B"X%� B) $(�( d�>"�� (��

����E�/�= ?G
�� ����� (�) �2 �b"�� �	P�'��( ;�,� 

 .(���^� �	@ ��� �� ���( (�) B� ^���"� �Q�( 


���� (�) �� �p� 
� #� B) H!�( d�>"�� H��G )

�	P� E��/� .H!��� ��(^) �� h-P"� B��( ^���"� �Q�( 


��� 
�"+� .(�� ���! B�  ������ ;Z��"��<$ ;(�I=� (��� 

%&� B� ;&  H��)Atik, 2013( ;Z��"�� �Q�( ;(����k�� .

�) �� �� H.� B��( ���( (B� ?�%(  �
(�N� (�D���� �� 

 '���l �
�aj �Q�	0B� ��
�  .H�� ���( (�) �( ;Z��"��

Gholami & Biari )2007v��I* ( )��(� )B N-��T E�u 

�� '�")�� '�� �.�< 9X� �!� �I=�
	P� ����( ���N� 

�Q�	0 ��;Z��" � �/�= *�E�u �� �( �N�
B� ���! �� �!. 

 H.� B��( �/�= ;�I�� �
�I=� �l�S �
��#& �(����� 

�k� "S� �"�
# '��(�) B� ?�%(  (�D�'�")�� �� '

?S ��		)  ���* '��� �/�= TU� � ���= �
�I=� � E�/�=

 �/�= raD o0�� B) �!����� ��  .H�� ��!Torabi-

Giglou et al. )2020 }�	/�� ���* �( ��(�) v��I* (

)Spinacea oleracea L. (��� �� �( �/�= ;�I�� 


T�N-� ;����*  �� ��!'�")�� �� w	���-= ������(�� '

B
�� '��R150  �� �� �( �30 ���� �Q�( �( H��G )

 ^���"� .�! ?Q�S H!�) �"��B� ;��	0  �Q�	0 #� �A


H��� ���* ;� "��� #� �
ID B@�*� ��>���$ ���  �(

 K�`���	)�� ��'��-) �N� ���* �-��( '  (��(

)Malakouti, 2008 
� M
�"� '�"��� �( .( $�����

Hosseinzadeh et al. )2018 v��I* (�m� ���* (��� �( (

���� ;�@ �%& '��(�) (����) B) ��(�) o0�� H��G )

�	P� �
�I=�.H�� ��! ���! �� �� B� HX�� ^���"� ��(  

  

3 .16 . �&�M!�#��" ��  

M
�"� hX8 B� H�(  ���D) ���&5 (�����  '��(�)

BP%�U�(���  ?�=��-) ;�I�� ��a $b �( ?) � TU� �� "S� 

R
 �Q�( �	P���(  .(����� �� ?�=��-) ;�I�� 
a  �(

����� E�/�= (�) �� ��2 )mg.g-1 FW 925/0 �! ?Q�S (

���� �� B)) H��G )mg.g-1 FW 917/0 ����� H��X! (

 .H!�( �A
(I���� �� ?�=��-) ;�I�� 
b  �� �� B� h-P"�

���� B�) H��G )mg.g-1 FW 592/0 �"�
# (�) � (�� (

����� E�/�=2 )mg.g-1 FW 532/0B� �� K�( BX�� (  (��

 .(�( d�>"����� �� '���� �� �( ?) ?�=��-) ;�I�� 


 '(�)���� H��G ) )mg.g-1 FW 775/1 ���( wG� � (

)mg.g-1 FW 605/1 � �! ?Q�S (^) ����! B� ;& 
 �

 ���D) H!�( h-P�6B@�� .( ��!
n ae�
B�' � .��U� 

���' �!� *�9��	� �� �� $�!�� ;��� *��� �( %���� 

)=��-�? ��� �� �� �!� .(�;�I )=��-�?  B��*�
� '�� 

"�Z�A� � ��u� �� *��� ��I W"��� (��( )Demir, 2004.( 
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Panwar )1991v��I* ( )(� )B N-� �(�K�	* T �� ��)�"' 

Azospirillum brasilens  ���: �Glomus fasciculatum 

�I�W�� Hp-j�� �I=�
� 
.H=� �I=�
� )=��-�i�� ?�� 

 R
Z�%��� '��(�) �� �� H.�B� ?�%( �I=�
raD � 

�/�= #� ��< ^� � 	@� � �N�
 '�")�� ��  �(

?
�P�  ����� �( �*�		)�	� �� ) �!��Saghafi et al., 

2013 �( .(����� '�� Torabi-Giglou et al. )2020 � (

Ravindran et al. )2019 (����) B) ��! v��I* (

 ?) ?�=��-) ;�I�� �
�I=� o0�� �%& � �"�
# '��(�)

.H�� ��! ���* �(   

  

3 .17  .G4H #M7%&;<  

 �W	
IX� Y��!?�=��-) ��W"�( n��� B)�"� �#����  '��*

�� $(�! ?Q�S (��0� #� ;& �� ���N� ?�=��-) i��  {�X���

� $(��( BU��� ;��� ��N"�� ��� �( ��8 }�� 960 � 640 

�� ;�,� �� �"�����) ��(Major et al., 2003 '��(�) .(

�	P� ����� x-"m� �� '��( �W	
IX� Y��! H!�(

���D)5��� .( ?�=��-) (�0 
��  ���( (�) B� {���� �"�
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) ��&Majidian et al., 2008��
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(�N� 
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�
(�N� '���( '(�
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 H.� �� �#�/�� (�A- 0 '�ID� � (�A- 0�����  .(�( ���:
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 .(�( �
�I=� ���! B� HX����� �� �( B`	� (��P� ;�I�� 
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