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Salinity can prevent the uptake of soil mineral ions due to the negative effect of 
sodium ions and disturbance of ion balance, but the use of Trichoderma 
biocompounds improves growth under salinity stress. To investigate the effect of 
four salinity-resistant Trichoderma strains on growth traits and mineral element 
uptake of eggplant seedlings under stress conditions, an experiment has been 
performed in a completely randomized factorial design with three replications in 
the greenhouse of Vali-e-Asr University of Rafsanjan during 2016-2017. The 
first factor is salinity in four levels including the control and concentrations of 8, 
12, and 16 dS/m and the second factor is Trichoderma as T. aureoviride (T148-2, 
T189-4) and T. virens (T145, T133-1) as well as the control. The results show 
that under the influence of salinity, a significant decrease in growth traits takes 
place. At the highest salinity level, the average dry weight of roots and shoots is 
50% and 72%, respectively. For stem diameter and seedling height, a 20% 
decrease is observed compared to the control. However, inoculation with 
Trichoderma improves these traits, resulting in a 1.6-fold increase in root dry 
weight (T142-8), a 2.7-fold increase in shoot dry weight (T133-1), and a 1.3-fold 
increase in seedling height (T189-4) in comparison to the control. The highest 
diameter increase could be observed in T142-8 strain by 38%. Using 
Trichoderma leads to significant changes in sugar, sodium, potassium, and 
calcium content. The results of this study show that Trichoderma can be a 
suitable biological agent to increase tolerance at high levels of salinity stress and 
improve the growth traits of eggplant seedlings. 
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x*L`( � 'J  ��L� ��5 �� �(��*L	� �J �d? '��5� � 10 �1��C �1( � j�N4�� 12 1��C� �1( [71"( �. ��5�FJ  �!(��J 
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'$�q� � � �� ��g	4 �5� �� EZ �� ��J �	d74 ���N1C� �. 'J �*S"( ��	�*LG �� @* 
��gC� ��5��g	4 ��* �� 'C 

'Lm�( �J 'LX�$ ���(� �� ��� +�g�� ���. 'C ��( f� �� K�� ������ ��	� ��5�*1��$ ��%�� �� 'LgG j�N4�� ��	� �� 

cdC @�I �J RI=� � �d? ��	� �� ���%�� cdC @�I �J ���N1C� �� f	�*� ������ ��	� �. ���J ������ ��	�  �� �4 
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'?�C � �%'� 'J �*] '�����G � B5 U	"T  �� 0�I '�*g� �5 �HJ �� 0�I  ��� �Q�Z ��  �Z �� ����4 ���N1C� .� ���J 

������ ��	� 3���	5*J�� ��5 +*LA( �� r�� Irigoyen )1992( ���N1C� .� KQG ������ ��	� �X�"� 
B%�C B	C�1� � 


B	#L� ��1J� z�J {��J �� �5 4	��g ��  �(� K���J '�*g� �����J �. ���J '	Q4 ����� 5/0 V�� �� z�J�5� ��*� �� 

�� �� ��*� �J ��(� 250 'G�� �1��C ���� 'J 3�( B	� K��C � fuC �� ��(� 550 'G�� �1��C ���� 'J 3�( 'C K��C 

���? ���� � �4 '�*g� �5 [%�O4 'J �1#��I �*. fuC 5 �L	( �1	� �	C� 0%��%�L� 2 +�(�� 'J �5 '�*g� '$�q� � � �� 

K%�Q� RC*4 EZ �d7( 'J B!m 50 �L	( �1	� ����C� �. U%� ����� 'J �*] B	71#( KQG ������ ��	� �X�"� B%�C � 

B	C�1� RC*4 ���1C� B	L$ �1(*1$ )+�( German, Jenway 7( U		H4 �. ������ ��	� B	#L� 'J r��  *	C��1	4 V�!�� 

�. ���7( 5 �L	( �1	� �� ����� '	Q4 �� '1���J �  ��� U��� 50 �L	( ��1	� '1`%� � 'J 'L	C� EZ �d7( 'J B!m 25 

�L	( �1	� ����C� �. fuC 5 ��d? �	#����	5 B%�C 4 +�(�� 'J  Z '$�q� � � ���m 5/0 V�� x*L`( ��*� �	#�*�*( 

)V*	�*(Z 3��*��*�( � 3�N�*C B	C�1� )x*L`( 5/0V�� ��� �	#���*( �J 3�N�*C B	C�1�( 'J  Z '$�q� � � E*I B5 ��� 

� �4 |�� �(�?- �!���� 'J �*I .��	� �� K%�Q� [g�  *	C��1	4 V�!�� �  ��	( B	#L� 'OC�A( � )Klute, 1986.( 

U%� =5�8� 'J 3�*X [%�*1��$ �� P��? \�] ^_(�� �$���4 �J 'C ����4 V�!�� K$�%F� � '%�!4 ���(Z ���� �5 �J ���N1C� 

�� V�� ���$� SAS '`#�) 9.1( � '#%�7( U	���	( �J ���N1C� ��  *(�Z U���� �� cdC +�g1m� 5 �X�� 3�*X .K$��  

  

3. 1
��� ) 23�  

3. 1. ���4� +
����  �� ��
������ �� 56�� �� &��  "�#���� �� 7
��� �8� ��� 

�%�1� [X�m �� +��G '%�!4 f��%��� +��G) 1(  ��� ��� '� +�g�� \*dC pL1`( ��* �!"( 'J ��!%� 3��		l4 

�"H( ��� ��  ��	( WI� ��5 ��� 'Y5�	� ��5  �!(��J �� cdC 0% �X�� �� .KC�  

  y�C��J �%�1� 
[X�m ="4 ��* }��J =5�� WI� ��5 ��� �� ��	� � '� U%� ���� ��5�� �J =%��$�  ��	( 

="4 '(��� � �� �(�g4 WI� ��5 ��%�� ������ ��	� �� �*Q�( KC� +��G) 2.( oO] �%�1� �J +�g�� ��*  �� '�%��4 

07/0  ��
V�� 0�I '�%� 'J 01/0 
V��  �� �4 V���� �%�*5 4/0 
V�� �  �� 0�I V���� �%�*5 06/0 V�� KO#� 'J ��	� 

�5� =5�� .K$�% �%�1�  ��� ��� '� �J +�g�� ��* �d? '?�C  �!(��J �� 2/1 'J 96/0 	(L� �1( � j�N4�� '?�C �� 6/6 'J 

2/5 �1��C �1( �	C� +��G) 2.( ��* �J =5�� B	#74 � [%*]  � ��*LC �( ���*4 }��J =5�� j�N4��  �*. U%� =5�� 

j�N4�� U�g( KC� 'J �]�I 3��M� �N"( [	#��1� ��gC� i�J ��J '� EFG EZ � �X�"� �%�Fe �� =5�� ���� � �� K%�Q� }��J 

=5�� �� '?�C �( .�* B5 U	"T =5�� �� �� �M� ��* �( ���*4 'J [	�� �		l4 �� +�71�� ����Z�$ ��5 ��1"C*1$ 'J 

'�%� 
�5 =5�� j�N4�� � �% 'J [	�� '1#J  � �~�G �% �L� '���� �5 ��J )Zahra et al., 2020.( 

  
I�#J 1.  L��!� ��ME0 N������ �@� ���!=�  ��  �*���,��0 �� O
�� ��  �#��  

DJ�"( 3��		l4 
'G��   

����Z 

U	���	( 3�HJ�(  

 �� �4 '�%�  �� 0�I '�%�  �� �4 V���� �%�*5  �� 0�I V���� �%�*5 �d? '?�C j�N4�� V���� �%�*5 

��* 3 **22/0  **0025/0  **03/2  **045/0  **57/0  **55/29   

�(��*�%�4 4 **07/0 **0002/0 **02/1 **034/0 **39/0 **67/8 

�(��*�%�4× ��* 12 **01/0 **00008/0 **08/0 **0017/0 **05/0 **99/1 

�dI 40 001/0 00003/0 003/0 0003/0 004/0 20/0 

P%�q 3��		l4 )%(  -  5/11  6/18  7  07/14  5/4  18/6  


* ** � ns: 'J P	4�4 �"H( ���� �� cdC +�g1m� 5 � 1 �X�� �  ��J w_1I� �"H( .��� 
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I�#J 2. ��@Q0 ��B= R9!S* ���� � ���#J ��  �*���,��0 �� O
����  �	��� �D ��C ��  ��E*���  

\*dC ��*  

)dsm-1(  
��g	4 

WI� ��5 ��� ��	� 'T  �!(��J  

 �� �4 '�%�   

)g( 

 �� 0�I '�%�   

)g( 

 �� �4 V���� �%�*5   

)g( 

 �� 0�I V���� �%�*5   

)g( 

�d? '?�C  

)mm( 

j�N4�� V���� �%�*5   

)cm( 

�NX 

 �5� 14/0 g-i 033/0 c-e 6/0 g-h 08/0 fg 15/1 jk 63/6 f-h 

T142-8 51/0 ab 053/0 bc 23/1 c 20/0 de 58/1 c 72/8 c 

T145 47/0 a 046/0 ab 98/0 d 15/0 a 46/1 de 1/10 b 

T189-4 42/0 b 043/0 bc 64/1 a 28/0 a 9/1 a 73/8 c 

T133-1 48/0 a 056/0 a 68/1 a 23/0 fg 81/1 a 3/11 a 

8 

 �5� 13/0 h-j 036/0 b-d 46/0 i 07/0 fg 16/1 jk 7/5 ij 

T142-8 32/0 c 046/0 bc 91/0 d 12/0 e 7/1 b 36/6 g-i 

T145 30/0 cd 043/0 b-d 65/0 e-g 09/0 f 43/1 d-f 6/7 de 

T189-4 24/0 e 04/0 bc 29/1 b 2/0 c 37/1 e-g 4/7 d-f 

T133-1 32/0 c 05/0 ab 31/1 b 21/0 bc 42/1 d-f 1/8 cd 

12 

�5�  1/0 i-k 02/0 fg 29/0 j 04/0 hi 06/1 kl 8/5 h-j 

T142-8 25/0 de 03/0 c-e 64/0 e-g 09/0 fg 53/1 cd 93/6 e-g 

T145 19/0 fg 02/0 e-g 52/0 h-i 06/0 f-h 16/1 i-k 7e-g 

T189-4 16/0 gh 03/0 d-f 72/0 e 16/0 d 24/1 i-j 3/7 d-f 

T133-1 19/0 fg 03/0 c-e 68/0 ef 15/0 d 27/1 g-l 5/6 g-i 

16 

�5�  07/0 k 02/0 fg 2/0 k 02/0 i 96/0 l 2/5 j 

T142-8 22/0 ef 03/0 d-f 52/0 hi 06/0 gh 33/1 f-h 76/5  ij 

T145 09/0 i-k 03/0 fg 21/0 jk 04/0 hi 02/1 l 4/5 j 

T189-4 09/0 j-k 02/0 g 53/0 hi 08/0 fg 17/1 ij 9/6 e-g 

T133-1 13/0 h-j 02/0 g 56/0 g-i 09/0 fg 23/1 i-j 2/6 g-i 

U	���	( �%�5 '� �� �5  *1C ����� 0% w�m @�1�( 
�"1#5 y�C��J *(�Z  ����U �� cdC +�g1m� 5 �X�� �J B5 3��N4 �"H( ���� .������  

  

�J �M� �*� (	 �� � ��H$	K  *(�*5 �5� �� �"��( ��#	U 
�5 G	��O	U 
�5 C	*1	�"	U �5 � �%�� ��*( �A40%  ���"" 

�� �=5� %'1$� �� ��m� �' ��*( ��"5�� �� �"��( 0%�	#JZ �	C� =%��$� �( �J�% � 'J �*] �L� U%� 3��		l4 PG*( 

=5�� �� ��  �5�	� �( ��* )Ryu & Cho, 2015(. =5�� �� �� �M� ="4 ��* ��_� �J  �!(��J )Assaha et 

al., 2013; Heuer et al., 1986; Raghami et al., 2016(  �5�	��� ��%� �	S� 'G*� ����$ )Ors et al., 2021; 

Alzahib et al., 2021( � ��	I )Rouphael et al., 2012( �	� r���� �� .KC� ��Q�� �� KC� '� ="4 
��* 

j�N4�� ��	� � cdC z�J �� D%�C �4 �� �%�C ��5�1(���� ��%2*�*"$ KA4 �	Mh4 ���? �( �5� � }��J =5�� U%� �5�1(���� 

�( �* )Khalili et al., 2020(. y�C��J r���� ��5 �*G*( ��* }��J =5�� �� �  �� 
0�I �� V�?��  �!(��J 

�( �* )Akinci et al., 2004( � 'J �*] �L� �J KA4 �	Mh4  ������? �� ��%�� PG*( =5�� 49 ��X�� ���Lg� 

�� U%� ��	� �( �* )Assaha et al., 2013(. D%�C U%�4 ="��� �� 'LJ�7( �J ="4 ��* �� [m��( �� ��%�� =5�� 

'HC*4 cdC z�J �( ��J � 'J  +�O��  Z �1"C*1$ � �	�*4 ��*( ������ KQG �� � 'HC*4 +*LC �5 KA4 �	Mh4 ���? 

�( ��	� )Hajlaoui et al., 2010.( �%�1� [X�m �� +��G '%�!4 f��%��� +��G) 1(  ��� ��� '� '%�( ��� U%�1C� ��5 

�(��*�%�4 �!"( 'J ��!%� 3��		l4 �"H( ��� ��  ��	( WI� ��5 ��� 'Y5�	� ��5  �!(��J �� cdC 0% �X�� �� 

.KC� ��J��� U%� U%�1C� �5 POC =%��$� ��5�*1��$ ��� � 'J '�*� �� '� �� ��g	4  ��J ��* [?��m =%��$� �d? 

�� U%�1C� T145 'J  ��	( 28 �X�� � �v���m �� U%�1C� T189-4 'J  ��	( 65 �X�� KO#� 'J ��g	4 �5� .�*J �� 

��%� ��5�1(���� ��� ��*( =!"C �	� U%� =%��$� [J�? 'OC�A( �*J � U%�1C� ��5 �(��*�%�4 �!"( 'J =%��$� 6/1 

��J��J  �� 0�I '�%� U%�1C�) T142-8
( 8/2 �J��J  �� �4 V���� �%�*5 U%�1C�) T133-1
( 4/3 �J��J  �� 0�I 
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V���� �%�*5 U%�1C�) T189-4( � 7/1 �J��J j�N4�� 'Y5�	� U%�1C�) T133-1( .��� ��_� �J =%��$� �� R%���� 

 ��J 
="4 ���N1C� U%�1C��� ��5 �(��*�%�4 PG*( =%��$� ��5�*1��$ ��� �J +�g�� ="4 ��* �	� 
� 'J '�*� �� 

'� �� U%�4i�J cdC ��* )16�C� f"g%� �J (�1( =	J U%�4  ��	( =%��$� �d? �� U%�1C� T142-8 'J  ��	( 38 

�X�� ��5��( .� B5 U	"T c	7L4 �(��*�%�4 �!"( 'J =%��$� 6/1 ��J��J  �� 0�I '�%� U%�1C�) T142-8(
 8/2 �J��J 

 �� �4 V���� �%�*5 U%�1C�) T133-1
( 7/2 �J��J  �� 0�I V���� �%�*5 U%�1C�) T133-1( � 3/1 �J��J j�N4�� 'Y5�	� 

U%�1C�) T189-4( KO#� 'J ��g	4 �5� �� cdC ��* 16 �C� f"g%� �J �1( ��� +��G) 2
 [� 1.(   

  

>,� 1. ��@Q0���� � �*���,��0 ��� #�� �"�= � �	�� ��C�D  � � .��E*��� )a( ��B= ����W )controlW( 8 )N1W( 12)N2( 

� 16)N3( �=� N<&�5 �� �!* )b( ��@Q0 ���!=� T142-8 �� ���� 12 �=� N<&�5 �� �!* )N2( �� ����)* �� # �� )c( 

��@Q0���!=� T142-8 �� ���� 16 �=� N<&�5 �� )�!*N3( �� ����)* �� # ��  

  

�1�%� �%U �(�Z%= �J =5�8� ��5 '1F� �' �	Mh4 �A40% ���""� �� �	5�� 'J 'L	C� '%��G �5� �4�%�(��* ��  ��� 

(� �5� ��Od�� ����. U%� 0%�A4 ��� �� ���5�	� B5  *T 
*5�� 
��	I 'G*� ����$ � [NL$ RC*4 '�*� ��5 �(��*�%�4 

�	� r���� �� KC� )Wang et al., 2021; Taghinasab-Darzi, 2012.(  

=5�8� ��5 U	�	�  ��� ��� �' j�N4�� V���� �*5�%
 �d? V���� �*5�%
  �� �4 � �I0 V���� �*5�% �  �� �4 � 

�I0 �%'� �� �	'Y5� �5� 'G*� ���$� �' �� �I@ 7L4	c �� �J �4�%�(��* �K� 
��� 'J �*] [J�? QG*4� KO#� 'J 

�	 �5� �5� ��$�%= %'1$� � B5 U	"T KSLe �#L	
B "(	�%
B �N#$ � C�1�	B �� '?�C � �%'� 'G*� ���$� ��$�%= 

B�T ��	� �� �	 �5� 4	����g �J �(��*�%�4 KO#� 'J  �5�	� �5� ���� ), 2011.et al Azarmi.( r���� �� KC� 

'� =	J �4 '%��G ��5 ��*( 'H��d( y�C��J  �� 0�I V���� �%�*5 � '�%� }��J =%��s$� �"H( ��� �� ��	� �( .��* 

'J �8%� '%��G ��5 T65 � T7 '� 'J P	4�4 43 �41 �X��  �� 0�I '�%� � 40 � 37 �X��  �� 0�I V���� �%�*5 �� 

�� '#%�7( �J ��g	4 �5� =%��$� ����� )Mehrabi-Koushki et al., 2012(.   

�� H��d(' �� ��%�  ��� ���� � '�  *	C��	�*L� '�%� 'J 'L	C� '%��G ��5 �(��*�%�4 'J �*] [J�? �QG*4 �� � 

'HC*4 
'�%� ���Lg� 
+*�A( K(��7( 'J y�1C� ��5 �����	e � EFG � ���N1C� �� ��*( �%�Fe �� =%��$� �( �5� )Zin 

& Badaluddin, 2020(. ���N1C� �� ��G%' �5� �4%�(��*� �� �	 �5� }��J ��$�%= +*] �%'� � �%'� �5� *��M%' 

(� �* '� 'J EFG i�J � �� 1�	'! ��$�%= ���*4�% �	�� �� K(��7( �� �J��J ="4 �*� 0g� (� �"� ��_� �J U%� 

�	 �5� '%�( ��� �� �J �4%�(��*� KO#� 'J �	 �5�  ��J '%�( ��� ��$�%�� �� K#%� ��*4 [� �� ��%R �*  ��� ����� 

)Kumar et al., 2017(. ���N1C� �� �(��*�%�4 }��J =5�� ��5�(�	� ��� �� 0g� ��  �5�	� �( �* '� }��J 

=%��$� B�T �	� �	�*4 K#%� ��*4 �( �*. r���� �� KC� '� ���N1C� �� �(��*�%�4 � �%�*�	( �� ���1#%� �* }��J 
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�*OQJ K#%� ��*4 � ��5�1(���� �� �( �* )Hameed et al., 2014; Rasool et al., 2013.( =%��$� �� �O#� EZ 

� �	�*4 K#%� ��*4 �J ��J��� �(��*�%�4 U�g( KC� 'J [	�� �%���*4  Z �� �	�*4  *(�*5*1	$ �5 �"��( U	��O	G � U	�*1	C 

��J '� '� �Q"4 }��J =%��$� �� ��	� �( �* '�LJ }��J =%��$� [gA4 �� R	A( �* �( �* )Iqbal & Ashraf, 

2013; Ahmad et al., 2015(. �(��*�%�4 (� ���*4 ��(%�� ���H1( �� 'LgG ��$�%= K#%� ��*4 �%'� � V���� �*5�%
 

��$�%= 
���Lg� [gA4 'J ="4 �5� e	��%1#� �"��( 
�(�� ��*
 ��I� �� 'J �	 �5� �5�J )Laximi et al., 2016(. 

 �3��M ��$�%= ��"5� T. harzianum ��� �� � Lg���� �	�� 'J �*] ���J� �� �I@ �5� ^�1O#� 7$	� �� ��*( Fl(� 

3�OM� �� KC� )Repas et al., 2017(. '%�( ��� >��? �(��*�%�4 �� 'g5 \*dC ��* @�I ��5�1(���� ��%�� ��	� 

�� 'J �*] �"H( ���� KO#� 'J �5� )V�� '%�( ��� �J���	(( =%��$� ���� 
KC� 'J 'J�*] ��*] '� '%�( ��� �FJ 3�� �J 

'%��G ��5 ��(��*�%�4 V��7( 'J ��* � �(� POC =%��$� cdC ��5�1(���� ��%�� �� ��	� �� R%�� �* � �*�	e 

�( �* )Kumar et al., 2017.(   

  

3.  2. ����� ���4� ������
�� �� 9�:8� ;&88� �� <=�� ) �>? �@�8A �&B�� 

J� 'G*4 'J �%�1� '%�!4 f��%��� ���� ��5 [X�m �� U%� =%�(�Z +��G) 3
(  �M� ��g	4 �(��*�%�4 � ��* �5 0% 

'J 3�*X '�����G �J ���7( �"? +*LA(
 
B%�C B	C�1� � B	#L� �� cdC +�g1m� 0% �X�� �"H( ��� �.  

  
I�#J 3 .��@Q0 �*���,��0 �� ���<� �#Y*� �D ��C ��E*��� �� Z���� ?<0 ����  

DJ�"( 3��		l4  
'G��   

����Z  

U	���	( 3�HJ�(  

��5�"? +*LA(  B%�C  B	C�1�  B	#L�  

��*  3  **5/146524  **05/0  **28/0  **17/0  

�(��*�%�4  4  **7/332915  **002/0  **29/0  **44/0  

�(��*�%�4× ��*  12  ns  01/38389 
ns  001/0  ns03/0 ns05/0  

�dI  40  6/28383  001/0  03/0  05/0  

P%�q 3��		l4 )%(    5/12  8/8  14  1/15  

   
* ** � ns: 'J P	4�4 �"H( ���� �� cdC +�g1m� 5 � 1 �X�� �  ��J w_1I� �"H( .���  

  
I�#J 4.  ��@Q0���!=� ��  �*���,��0 � ���� ��� ��M�* #<" I�9[* � ���<� ��#Y* \�� �D ��C ��  ��E*���  

��g	4  

�(��*�%�4  

�"? +*LA(  �X�"� ���H( )%(    ="4  

��*  

  �X�"� ���H( )%(  

 )mg L-1(  B%�C  B	C�1�  B	#L�    �"? +*LA(  B%�C  B	C�1�  B	#L�  

Control  9/1252 cd 36/0 a 83/0 d 07/1 b  0 8/1274 b 27/0 d 10/1 a 33/1 b 

T142-8  3/1152 d 32/0 b 89/0 cd 54/1 a  8 3/1256 b 30/0 c 06/1 a 50/1 a 

T145  9/1327 bc 35/0 ab 03/1 b 39/1 a  12 1/1368 ab 37/0 b 96/0 b 29/1 b 

T189-4  5/1449 ab 32/0 b 95/0 bc 49/1 a  16 4/1436 a 40/0 a 79/0 c 52/1 a 

T133-1  1/1580 a 34/0 ab 20/1 a 55/1 a       

U	���	( �%�5 '� �� �5  *1C ����� 0% w�m @�1�( 
�"1#5 y�C��J *(�Z  ����U �� cdC +�g1m� 5 �X�� �J B5 3��N4 �"H( ���� .������  

  

'#%�7( U	���	( ���� �5  ��� ��� '� ���7( ��5�"? +*LA( �� ��g	4 �(��*�%�4 U%�1C� T133-1 =	J �� '	7J ��*J � 

B5 U	"T �J +�g�� ="4  ��	( �"? +*LA( =%��$� K$�%
 'J ��*] '� B� U%�4  ��	( x*J�( 'J �5� � =	J U%�4  ��	( 

x*J�( 'J ��g	4 ��* 16 �C� f"g%� �1(�J �*J )+��G 4(. �"J �J r���� ��HJ �� =5�8�  ��� ��5�"? Dg!4  '1$�% �� 

V���� ��5 ��%�� �� �I�J ��  �5�	� �"��( 'YJ�4 �� R%�� ="4 =5�� �( �J�% )Rouhani, 2016(. �� ���m '� �� 
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��%�(�Z '� ��� �5�	� K	$*��5 ��	C �*1 V�!�� 
� ��5��( � '�  ��	( ��5�"? +*LA( �J =%��$� 3� ="4 

��* =%��$� �( �J�%. '1O�� U%� =%��$� �� ��5��g	4 ��* �4i�J �� 300 �L	( �i*( V�!�� 
K$�� �"H% �4 U%� KSLe �� 


��* DJ�"( UJ�� w�X KI�C � �1m ��	I� �"? �( ���� � U%� ��*( w�X �� ��	� �( �*
 �(� �� KSLe ��5 �4i�J 

�� 300 �L	( 
�i*( ��	� KQG �Nm ��1I�C +*LC � [%�H4 [	#��1� ��gC� � ��7J ��	�  ��	( ��5�"? +*LA( �� =%��$� 

���� � 'J  �*"� ��� ���� KQG K(��7( 'J ��* [g� �( �"� )Mehrinfar et al., 2014.( 3�H��d( 3�*X '1$��  ��� 

�( �5� ��  �5�	� �J =%��$�  ��	( 
��*  ��	( K	��H$ B%��Z ��11"C�����C =%��$� �(  �J�% )Lu et al., 2010( � �� 

'!	1� KQG K(��7( 'J ="4 
��* ��5�"? �L��� ���C � P��( 'J  �*"� B	S"4 ��""� ��5 ��gC� � +*LA( ��5 

�����C �	�*4 �( �* )Saberi Riseh et al., 2021.( [g� 0%2*�*%�	$ U%� 
�5�"? KH��g( �� +��4� U	J ��5��e 

���!( B5 �� +*] ���� ="4 �� o%�] '�� ���� �5�	u	� �� K��m K	��	C �( ��J )Guo et al., 2019.( �%�1� '%�!4 

f��%��� ���� ��5 x*J�( 'J �X�"� ���H( [(� 
B%�C B	C�1� � B	#L� V���� �%�*5  ��� ��� '� �4�(��*�% � ="4 

��* �� cdC +�g1m� %0 �X�� "H(���� �
 ��� �JB5 ="� �4�(��*�% � ="4 ��* "H(���� �*O� �G)+� 3.(  

�%�1�  ��� ��� '� ="4 ��* POC =%��$�  ��	( B%�C V���� �%�*5 �� 27/0 �X�� 'J 4/0 �X�� �. B5 U	"T 

��5��( � '� �(�g4 U%�1C� ��5 �(��*�%�4 ���? 'J =5��  ��	( B%�C �� K$�J �5�	� ���*J B� U%�4  Z 'J  ��	( 

32/0 �X�� �� U%�1C� T142-8 �*J �� =5�8� �q�m �(�g4 U%�1C�  ��5 �(��*�%�4 ���? 'J =5��  ��	( B%�C .���*J 

�		l4 �� ���7( ��	��� ��5 
��1"C*1$ K	gC 0g� � KJ�?� � +_1I� �� EFG � +�71��  *% ��5 ����q � V�� +��H4 � 

�*Og� �X�"� 
����q ="4 *	4��	#�� �� 'LgG �L%i� KC� '� �� =5�� �� �� R%�� ="4 ��* �� r���� ��5 

pL1`( ��� �� KC� )Zhao et al., 2020.( �%�1� J' KC� ��(Z RC*4 =5�8�  ��� ���m �� U%�  KC�  '� ="4 ��* 

POC +_1I� �� EFG ��*( �%�Fe ��	���*( �� �( �* 'J 'J�*] ��*] '� �� o%�] =%��$� EFG  *% B%�C � =5�� 

KO#� B%�C 'J B	C�1� 'J [	�� [	#��1� ��gC� B� �4 �� '�%� ��	� }��J y�1C� ��gC� � K	gC ��*% �( �*. ��_� 

�J 
U%� V�� +��H4 ��*% �J EFG � +�71�� �%�C  *% ��5 ����q BQ( �� +*LC ��5 w�5 �	Mh4 �( ���F� � �5�"%��$ � 

��5���Lg� �4�	m ��	� �� [1`( �( �"� )Arif et al., 2020.( KSLe B%�C �� �"?��"lT KA4 ="4 ��* 'J �*] 

�"H( ���� =%��$� '1$�% KC� )Khayamim et al., 2021.( �] 0% =%�(�Z '� ��� V�"� V�!�� 
� W`�( � 

'� �� R%�� ="4 
��* KSLe  *% B%�C �5�	� =%��$� �( J�%
� ��� K��C Dg!4  Z �� V�?�� 3��N1( �( ��J 

)Atlassi Pak, 2018(.   

�%�1� '#%�7( U	���	( ���� �5  ��� ��� '� �� K��m �L� =	J U%�4  ��	( B	C�1� �� R%��  ��J ="4 '� �� 

��g	4��5 T145 �T133-1 �J 30 �X�� =%��$� ��5��( .� �C��J ���� ��5  ��	( B	C�1� �� K$�J �5�	�  ��� ��� 

'� �� �5��g	4 �J =%��$� KSLe ��*  ��	( B	C�1� 'J ��] �C*#A( =5�� .K$�% 'J '�*� �� '� [?��m  ��	( B	C�1� 

�� ��* 16 �C� f"g%� �J �1( 'J  ��	( 79/0 �X�� � �v���m  ��	(  Z 1/1 �X�� �� R%��  ��J ��* ��*J .KC� 

=5�� B	C�1� KA4 R%�� ="4 �( ���*4 'J [	�� KJ�?� B%�C �J �C  ��( ��5 +��4� 'J [?�� �5 �� ���e �%�gC_� � 

�% K�� B	C�1� 'J [	�� V�� 3�OM ��e ��J )Ferreira-Silva et al., 2008.( �J =%��$� ���7( B%�C �% KO#� B%�C 'J 

B	#L� �� R	A( 
'�%� KSLe B	C�1� �� K$�J ��5 �5�	� =5�� �( 
�J�% �(� =%��$� KSLe 
B	C�1� POC =%��$� 

KO#� B	C�1� 'J B%�C �� '?�C � '�%� �( �* )Zhang et al., 2008.( �� Kg#? ��5 ��	� KA4 ="4 ��* 

'J [	�� 3��M� ��gC� � 3��M� �gC  *% �5 ���A( �( *
� '� �!"( 'J EFG B� �4 ��*( �Fl( � ��	�*LG �� +�71�� ��*( 

                                                                                                                                                            
1. Suaeda fruticosa 
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�Fl( 
���H( 'J �8%�  *% B	C�1� �( �*. �� '!	1� K5�O ��5 ��*I �%�	g	*�%�	$ U	J B%�C � B	C�1�
 B%�C 

�( ���*4 �J B	C�1� ���J  ��( ��5 �LX� +��4� �� ��5�"%��$ ��	�*J�1( ��	L� KJ�?� �"� � B5 U	"T �!"( 'J +_1I� 

�� B#	�*J�1( ��	� �* )Marschner, 2012.( \*dC �i�J B%�C K	��H$ B	C�1� �� �� +*LA( @�I ��Q( �( �"� � �� 

'!	1�  ��	( B	C�1� �� y�1C� �� =5�� �( �5�.  *% B%�C '� �Q"4 �J �� +�71�� B	C�1� �� '�%� 'J V���� �%�*5 [I��4 

�( 
�"� '�LJ �J B	C�1� ���J  ��( ��5 EFG �� ���e �%�gC_� KJ�?� ���� � POC EFG B� �4 B	C�1� �( �* 

)Wang et al., 2013(. ="4 ��* �!"( 'J �� B5 ��1`	#� ���e �%�gC_� � K��  *% B	C�1� �( �* '� 'J 

=5�� D%�C B	C�1� ����*1	C �( �(�!�� )Coskun et al., 2010.(   

�� U%� =5�8�  ��	( B	#L� K$�J �5�	� �J +�g�� ="4 =%��$� %K$� ��_� �J U%� ��g	4 'Y5�	� �5 �J U%�1C� ��5 

�(��*�%�4  ��	( B	#L� �� �� K$�J �5�	� =%��$� .��� �v���m  ��	( =%��$� B	#L� �� U%�1C� T133-1 ��5��( .� 

="4 ��* POC +_1I� �� EFG ��*( �%�Fe ��	���*( �� �( 
�* 'J '�*� �� '�  �5�	� �� 0% R	A( 
�* ���7( 

���%�  *% B%�C �� 'J ��G  *% �%�5 [v( B	#L� EFG �( �""� )Fattahi et al., 2021.( �J =%��$� \*dC 
��* 

Dg!4 � +�71�� B	#L� 'J [	�� =%��$�  ��	( B%�C =5�� 
'1$�% ��%� U%� ��  *% �� EFG � +�71�� �J B5 KJ�?� ����� 

)Mei et al., 2014.( =5�� Dg!4 B	#L� �� R%�� �* �� r���� �� KC� � V_�� �� '� �� R%�� 
="4  *% 

B	#L� ��  �5�	� y�#m �4 'J 
��* B� �4 Dg!4 �( �J�% )Saeeidipoor, 2017(. �� w�] ��%� KO#� ��5 �i�J 

B	#L� �� �(  �*4 �J D$� B%�C 'J ���I �� +*LC � �	�  ��( �J�%  Z �� +*LC 'J �8%� �� [I�� [~*��� +*LC RO4�( 

K#��� )Gupta & Huang, 2014.( �� =%�(�Z V�!�� �� �J +�g�� ="4 ��* � =%��$� 3�  Z 'J �%��4 'J  ��	( 

B%�C ��	� ����$� �  ��	( B	C�1� � B	#L�  Z '1C�� � '� U%� 3��		l4 �J �%�1� �%�C =5�8�  ��� K7J�d( .K�� 

[	�� �*OQJ �� [J�? 'G*4  �5�	� c	7L4 '1$�% �J �(��*�%�4 �� '!	1��� =%��$� +��O4 �X�"� �%�Fe � c�4  *(�*5 ��5 

�5�	�  �	J �� KC� )Illescas et al., 2021.( �I�J =5�8�  ��� �J U%� �����J '� '�*� ��5 �T��? �(��*�%�4 

'J [	�� =%��$� EFG ��*( �Fl( �� [	O? 
B	C�1� �N#$ �  2��1	� � [m ���""� 3�N#$ � �X�"� B� w��( POC 

=%��$� ��  �5�	� �( ��*. =%��$� ��  �5�	� c	7L4 �� �J �(��*�%�4 �� '1#J�� 'J �%���*4 ����  ���( � 'HC*4 U%� 

>��? �5 �� '7d"( �NC��%� � =%��$� +�71�� �Fl(��*( �� @�I 'J '�%�  �5�	� �� o%�] � �% �*N� 'J UdJ �LI�� '�%� 

 �5�	� KO#� ����� )Abdollah et al., 2021.( >��? �(��*�%�4 B	S"4 ��""� ��5 ��� �	S� naphthalenecetic 

acid - α
 indole-3-acetic acid �  Indole-3-butyric acid �	�*4 �( �""� '� �� K	��H$ ��5 ���1"�*	J =7� 

'1�� � �( ���*4 �� [%i� ��Q( ="4 B%�C�%�L� �� ��	� ��J )Igbal & Ashraf, 2013.(  

��_� �J U%� PLe� '%��G ��5 �(��*�%�4 R	A( w��]� �*I �� �J c�4 ��5�	C� ��Z B5  *T 0	�*�*L� �	C�
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