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Abstract 

In this research, morphological and biochemical traits of 10 isolates of Pseudomonas fluorescens bacteria, salt tolerance 
and the effect of bacteria on germination and seedling growth indicators of sesame cultivars under salt stress were 
conducted. All isolates were Gram-negative and had positive motility and fluorescent properties. Among the bacteria, P2, 
P3 and P9 isolates were more capable of solubilizing inorganic phosphorus. The ability to produce siderophore was higher 
in some isolates and the isolates P1, P2, P3, P8, and P10 showed the highest in vitro salt-tolerance. A factorial experiment 
including two sesame cultivars, 4 salinity levels and inoculation with 3 isolates was done in the form of a completely 
randomized design in three replications. Based on the results, the effect of bacteria, salinity, variety and their interaction 
on the percentage and rate of germination, germination indices, allometric coefficient and seedling length and weight index 
were significant. Under salt stress, the germination and growth of seedlings significantly decreased but, the pretreatment 
of sesame seeds with salt-tolerant isolates increased the characteristics related to germination and growth indices of sesame 
cultivars. The highest effect on all parameters including germination rate belonged to P9. Therefore, P9 isolate can be used 
to increase the tolerance of sesame to salinity stress. 
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 0����*D � X�WWW��- =��)Yaish et al., 2015(  �� �WWW��

 5WWWW�� T�I� � �1����TSB  ���R50  � +13�1���

�WW,WW�WW� 1WW�WW�WW�L-tryptophane �WW-1WW3 �WW��WW-���.  0��WW�

HR "�Q�WWW�� �� ���F T�I� � A�QWWWS6 �3���� =�� ��

 0���WW�*D � �31�)Bergey, 1994(  5WWWWW�� T�I� �

                                                      
 

 
 

NBRIP  �WW��1��WW�. �-��F H*I� 0�.�����WW� �� �D  ��

0����*D � 0�-��QB  =�� )Safdarian et al., 2017( ��  

) ��1� 5WW�-1��� T�I� � �WW-��WWF 1D �WWWWW��NB � (

5q,n ��D  (�D�WWW�) 1QWWWB ���WWW�25  50  100  200  

400  600  �700 �,���1����  \��1� !��$� � �f�� � �D

 h�� d�&600 "����� 1�������� �1�3.  

�1���� 1G� �WW��1� ��q�� �� ��� �D����F���  �WW�� �

 �� -���	  ����  
�� 5I� �L�� g,�V� +�/�� �KD��3

C � ^��� _1& U��/ � H-�����6 A��B  �� ��  � �6�


�? H��WWW� 
-���	 ��D�����6 .�WWW� +�L�� ��1�� ��*��

����-��F) �1���� XYWW� �WW� � �L�� ��D ��D2P  3P  �

9P � 
�? 0���1QWWWB) XYWWW� ��Z[ � ���WWW�  (��*�� 

)�D��(  50  100  �200 �,�� � (\-�� �-1,� b*� �f��

�� 0�1�WWW� 1Ye� m	 �� .�� (m��� � 0�����) �L�� +�/�� 

\-�WW��-1,� �� � �D�WW� 0���`  �D��*�� 1-�WW� ��1� "�Q�WW��

 .�WWW� ��1���� X�e,��1���� �� �L�� ��D  M-��� �� �F�� ��

X�6 TWW��� �� �Z��WW���1Qq� � �Z�� )Fathollahy and 

Mozaffari, 2020(  0����*D � �������� �)Stassinos et 

2022, al.( =��.3   5WWW�� "�WWW�� ��5/  �-�-1����8-10 

.��  "�Q�� � ���� "��  ���Q`�c  ��D  "��  !��$� 5/�

�1����  TWWW��� "�WWW� =��.3 =�� �� �F�� �� ��1%�� �

U�D�WW� )Al-Barakah and Sohaib, 2019(   ��WWyR ��

 d�,I�.��,3  ��1� ��1` �*WWWB � �>l � "��  0���` ��

�&�n ��-��� T-�1� � 1�Z� �3��%S[��� .���� �� ��D

�&�n �1���� 0��� J��� 5WWWW�� T�I� � �D�WWWW� ��

��� jx� .����  (�D��) 1QB ���� 5I� �D50  100  �

200 �,�� �f�� \-�� �-1,� � H-1�� � �6�B  >n�� ���

1�? i�1t����F ���� =��*WW� .���WW� ������F ��D "�

 � +�WW� ��� ��5`�WW���D �WW� +�L�� JVWW�� . 5`1WW�

����F��� )1GR(   �WWWB�����F��� )2GP(  �KD��3 d�&  

) �K D�� 3 bWWWW�� 0��SD31� 0�� � (  �K D�� 3 ��� %�1�

 =�� 0�-���R � ��QYC�)Mostafavi and Heidarian, 

1 Germination rate 
2 Germination percentage 
3 Seedling DW 
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2021( "����� �1�3�-13 .  ��WWW��� !-� �J��WWW� ��D

1q���� "�Q��� �� d��16 �� �%��I� 1-� ��D����: 

1-  �WWWWB��� ��F����*-�/  �� :�J��WWWW� !-1 ��D

 � �WW��1�����F��� �I� 1-� d��16 u-1& �� � 5WW�� �%WW�

���WW�: 100)×��� H� ��$���� ��$�/ �D���F ��D� "�

 (��� 5QD �� j?=  �B�����F��� )Piri, 2018( 

2-  5`1WWW��� ��F������ ��$�) : �� � ��$ � / ��D

����F ("�=  5`1�����F��� )Piri, 2018( 

3-  �K D�� 3 �� �� ���& J��WWWW�)1VI(  :100/  d�&)

����WWW�) �KD��3 (1�� × �WWWB�����F���  ������WWW��= 

 �KD��3 ���� ���& J���)Mahlooji, 2021( 

4- ) �K D�� 3 �� �� ���� J��WWWW�VII2 :(100/  0��)

 (+13) �KD��3 × �WWB�����F���  (������WW��=  J��WW�

 �KD��3 ���� ����)Hamidi et al., 2021(  

5-  b-1����	 U-1WWWc)3AC(�WWW�-� d�& : d�& / �[

�/�� �[=  b-1����	 U-1c)Soltani Alikooyi et al., 

2020(  

+1� �� �WWW��1� ��� A�QWWWB ��.6�SAS  � �WWW� .����	

���� ��[ 0���	 u-1& �� !�#��� � �WWWWS-�e� � !��� ��

 d�*�R� XY�5 .�-13 �%��I� �B�  

H8� � I��3�  

  ��-����6���  �1D�t A��WWB�WWC� 
D�E? !-� �

5WWS� �WW�� P1I� A�QWWB � �-��*�WW���� ��D10  �-��F

 d��F) �� ���1� j����,6 N������� �1����1.( 

 d��F1- 0���	 M-����-��F �-��*����� � ��-����6��� ��D ��DP. fluorescence 

Table 1- The results of morphological and biochemical tests of P. fluorescence isolates   
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+ + + + + _ 
�,����  

Bacilli form 

13�� � i�B  
Smooth and round 

1P 

+ + + _ + _ 
�,����  

Bacilli form 

13�� � i�B  
Smooth and round 

2P 

+ + + + + _ 
�,����  

Bacilli form 

13�� � i�B  
Smooth and round 

3P 

+  +  +  _  + _ 
�,����  

Bacilli form 

13�� � i�B  
Smooth and round 

4P 

+  +  +  +  + _ 
�,����  

Bacilli form 

13�� � i�B  
Smooth and round 

5P  

+  +  +  +  + _ 
�,����  

Bacilli form 

13�� � i�B  
Smooth and round 

6P  

+  +  +  +  + _ 
�,��"���� ��  

Bacilli form 

13�� � i�B  
Smooth and round 

7P  

+  + +  +  + _ 
�,��"���� ��  

Bacilli form 

13�� � i�B  
Smooth and round 

8P  

+  +  +  +  + _ 
�,��"���� ��  

Bacilli form 

13�� � i�B  
Smooth and round 

9P  

+  +  +  +  + _ 
�,����  

Bacilli form 

13�� � i�B  
Smooth and round 

10P  

                                                      
 

 
 

1 Vigor index I 
2 Vigor index II 
3 Allometric coefficient 
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7J <>������� K�LM� 0A���4�/�� N�8/ � ��  

1WWWB��` !-1�*Z� �� 1QWWWS6 �->l��� 0�D��3 ���� ��� 

��� ��1�  1�,*` � ��� 
D�� p`�� 0	 �%*� � 5��

�� 0�D��3 HO� �1B ��` �� 
���� 1G� � 1C �` !-� .��

�� h��� "��3 N1�WW� �� !D	 � \�WWS,� �� 0�D��3 .�WW�

\WWWS���3���1��� b* � ��  � ��� �Q WWWS6 \-.�	 �� ��� ��D

 H�� �� A�QS6 d�,I��� H�� H-�%� �� ��/ ��-� i�1&�

"�Q�WWW�� H��/ � d�,I�  ���WWWSD 0	)Daneshvar et al., 

2020(. � 0�WWWW�� 
D�E? !-� �� HWWWWB�R M-�� � ��  !��

�-��F��$� i^��� A�QWWWS6 d^I�� � �D�� �F� �� 

)P < 0.01 ( 1�� �� �-��F ��[ � A�QS 6 d^I�� �-����� �

�-��F 1-�WWW� �� �WWWS-�e� �� HWWWB�R M-��� N�WWW��1� .�� �D

 d��F ) !�#��� �2��$� i^��� (�- ��F  !�� ��� � �D

!-1�1� � �� �F� �WW��WWF T�I� � A�WWQWWWS6 d^I�� 

�- ��F U� �1� ��  �� �F  T�I� � A�Q WWWS6 d^I�� � �D

�-��F ��D2P  3P  �9P  d��F) ����2 .( =��.3 N�� �1�

0����*D � N��S �� )Biswas et al., 2018(  X�e,� �� j?

����1���� �� =�� ��D ���� �ZF�� H��/ ��Y� �� �-�D

 !�#�� A�.,6 ��yR � A�QS6 01� HR �-��������SD  

� ���SI� A��Q� D��3 ���"�� ��*�� 0�  ����� u-1& ��

 
�� T-�1� � ����QS6 \-.�	 "�D�����. 

����� ������ ��-�6 <>����� fluorescensP.   

 1D10  �� � �� ��/ 
D�E? !-� � "��  �$��Y� �-��F

 T�I� �CAS- ��3	 ��,� 1Y/ �� ���D 1Y/ 5%WWS� .����

 (\WWW�WWW� ��� � +��WWZ[ ���  +� ���) 0�WW�� �WWWW� �

"�����"����� � 5%S� !-� �� �� �1�3 �� d�� �1�310/2 

 �WW�63/3"���WW�� �   �� +� �1WW�WW367/3  �WW�2/10  � �

"����� �� +�WW� �1�377/1  ��50/3  HWWB�R M-��� .�� 1�l��

�- ��F  !�� ��  � 0�WWWW�� j��- ��� �- .L� �� �� ��� � �D

��$� i^��� ��6���WW�WWW� �� �F� ��)0.01P <  .(

�- ��F  !-1�1� !�#��� � �WWWWS-�e � N�WWWW��1� �� ��� � �D

�-��F ��6����� ��D2P  9P  �10P  d��F) ����2.(  

 d��F2-  ��6����� � !�S��  1QS6 !�#���� �S-�e��� "�Q��� �� .!��� 0���	 

Table 2- Comparison of mean square of phosphorus, auxin and siderophore by Duncan's test. 

(���,�/���D 1Y/) ��6�����  

Siderophore !�S��  

Auxin  

A�QS6 

Phosphate  

�-��F 

Isolate  )6 (��� 

(6 day)  

)4 (��� 

(4 day)  

)2 (��� 

(2 day)  
c1.83 c2.10 b2.17 ab0.84 bcd1.37 1P 
b2.77 a3.77 a3.63 a0.92 abc1.60 2P 
c1.77 bc2.60 b2.40 a0.91 ab1.63 3P 
c1.80 bc2.57 b2.27 bc0.71 d1.30  4P 
c1.77 b2.67 b2.57 bc0.75 bcd1.43  5P  
c1.57 c2.07 b2.10 abc0.79 d1.23  6P  
c2.13 b2.67 b2.50 c0.67 d1.27  7P  
c2.13 bc2.33 b2.40 c0.66 dc1.33  8P  
a3.50 a3.67 a3.37 a0.91 a1.73  9P  

ab3.2 a3.37 a3.17 ab0.82 bcd1.40  10P  
!�#���� 0��� 1D �XY� � !��� 0���	 N���1� ���SD P1��� i�1R ���� �� �-�D ��$� A��Q� �B� M�? d�*�R�.������ ��  

According to Duncan's test, mean square with same letters in each column are not significantly different at (p<0.05).  
  

 ���61t �WWW� !D	  P�� � !D	 0���16 � U��n +16

 .5� � m>F H��/ 1�n �� 5� � "� 0�� � A�e�eI� 0�.��

 � "1QS6 ��D�� �� "�Q��� H���� P�� � �F�� !D	

�� p`�� !D	 �%*� .5WWW�� !�-�? ���WWWS� P�� �WWW� ��

 0�D �� 3\WWWS���� � u-1& �� XWWW�1� �� ���  �Q,�V� ��D

5� ����� ��1����  m>F U% WWW� ��  �-�D ��DPGPR  �

�WWW�-� T�I��� �Z�	 ��13���� ��� !D	    �WWW�� ��1�


V� m>F  P��  �� �� �-��D ��D�� ��. �1���� ��D
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PGPR  �F�� !D	 01� A^� u-1& �� �� ���WWWSD ��/

.�� D ��1/ 0�D �� 3 �WWWW�-� ��� ��� � �� 0	 P��  �  ��

v����A^� HWW���` !-1�"�WW��� �� �-�WW-1���WW��WW� 0��� 

 �D��6����WWW�1� "��WWW�� TWWW��� ���*` �� �1���� ��D

 N�� ����WWW�j�WWW���,6 � .��WWW� �� XWWW�1� .�� �WWW�

 f�� �%��1� H�� � !�-�? ������� 0�� ���� �D��6����WW�

 ���WWSD !D	 ��)Abbas et al., 2019(.  �����#�D �L��� �

�� X� 1� 1Q� �.-� T�I� �� A�%��1� !-��� ���� ������

�� -�* � !����  �� 0�D��3 ��� � ��� !D	 .�WWW�D�E? �  ��

 0����*D � �%WW��*Z& TWW���)2014, et al. Tahmasbi( 

 ���38 6 N�������  �-��F  5� � "��  +�L�� j�� ��,

�-��F p`�� ��6�����  ����� 1q� �� "��  m�V��� 1�1� ��D

 ��  "��3 H� 6�1,� 0�.�� 
-�.6�61/202  
-�.6�  �WWWWB�

 �� !D	 m>F 0�.��179  +���� b�� 0�� 
-�.6�  �B�

 �� �-��D62  �� �WWW�-� bWWW�� 0�� 
-�.6� � �WWWB�69 

� H���� �� ���� �D�� ���*� �� 5%S� �B� ��6����� 1�G�

.5�� "�� 1�� "��3 ��1� m>F H��/ !D	 01� \D�16 �  

����� �F���������� ��-�6 <>����  

�-��F +�*� �� � 0��� 1c�R 
D�E? �� HB�R M-��� �D

 .���� �� 0�����D������  ����� �-������-��F ��D1P  3P  4P  

5P  8P  9P  �10P  1-�WW� � ��/ 0�����D�����WW� ����� �-�����

�- ��F�- ��F  H� �WWWW� �D ��D2P  6P  �7P  �� ��� H� WWWS��� ?

 .���� T���� �R � 0�����D�������1���� "��������� ��D

 0�����D������ 0�� � �� �� ��1��� 5S -� 5�B �� ���*`

�� ���,WW� "���- U-1V� �� ��/ 0�����D�����WW� �1-�  ��D

 H���`5�� �D��3 13��*��. ��D�E? � ��L-� T��� ��P 

 �0����*D )Rijavec and Lapanje, 2016(  �WWW� +�L�� 

� X�e,� A�1G��1���"��������� ��D  �� 0�����D�����WWW�

 d�R � 0�D��3����F���  "��3 �WW�� �� 5WW�� "� 0�WW��

�� 
-�.6� 5WW���13 1� ���%� 1�WWWS� ����WW��WW-. !��K*D 

�� "�Q�WW��  0�����D�����WW��� ���$� �WW��� � !WW� � �����

 T-�1WW� � A�QWWS6 ���WW���	 � ���$� ��� d�e��� p`��

.�� ������ T��� �D�#�-���	 

����� O�M4� ��-�6 <>����  

�-��F �*D 
D�E? !-� M-��� N�WWW��1� ����� �� ��/ �D

 ��WWWyR � !�WWWS�� ��WWW������	d� .���� 0�6��x-1� M-���

�-.L� �� HWWB�R ��$� A��Q� �� � 0�WW�� j��-��� ���

 d�*�R� XYWW� �1  � �WW��1� ��� A�QWWB !�� �WWB�

�-��F �� !�#���� �WWWWS-�e� M-�� � N�WWWW��1� .�� �F� �D

 d��F) !��� 0���	2�-��F �*D ( !�S�� ����� 5�,��/ �D

 ��WWWyR �50 �,��d� +13�� 0�6��x-1�  �-����� .���WWW��

 H/ ��R  �� 
D�E? !-� � !�WWWS�� �� ���66/0  ��92/0 

�,�� � +13�1��� �WW���� ���We� !-1�WWW��� .�� 1�l�� 1���

) !�WWWS��92/0 �-��F �� ���1� (2P  ����� ���e� !-1�*� �

) !�WWWS��66/0 �-��F �� ���1� (8P  .�� 0�WWW�� A�e�eI�

� �� "��  X� 1� !�S �� 0����D �� 5� � "��1��� ��D

PGPR  A�-��I� 
-�.6� ����� �WWB�� T-�1WW� _^WWB� ��

  d�,WW� H�� �� m	 �1->?��Q� 
-�.6�  d�,WW� �.*WW��

 .��WW� � ���,WW� "���- .��WW� 
-�.6�  "���- ��WW�6 
D��

�� b-1I� �� d�,WWW� d�& 
-�.6�  !����1? !��K*D .���

�� ��Z� � 5-�e� �� !��F 5� ��$6���  �1� =.-� �� �D

�� �1�3�,F�1� =.-� �- �-�*��� 1���� �� �� �D �����

 ��%Z �  UWW%WWWW� HWW3 �D��WW� � �D "�WW�3�� �WWWW�  

)Zhao, 2010(�$��Y� � . �� 0����*D � N� TWWW��� ��

)Das et al., 2019( �1���� 1�G��  �WWW� +�L����D PGPR 

 1� !�WWWS�� "�������������F���  .�WWW� �WWW��1� M�1� ���

�-��F ��-� 1�G�� !�S�� 0����D ����� H���� UV��� ��D

 1�����F��� ��� �$��Y� !-� � M�1� .�����  

����� ��  <�6 �� 7�86 0�����6��34�� ���  

�-��F ���WW� �� H*I� 0�.�� 1WWc�R 
D�E? � � �D

5q ,n ���WWW� g,�V� ��D � j��- ��� �- .L� u-1& ��

 M-��� �� �F�� �� .�� ���1� !��� =�� �� !�#���� �S-�e�

�-��F  j��-��� �-.L�5q,n H*I� 1q� �� �D g,�V� ��D

�- ��F  !�� � �� �� A��Q �� �WWWW�� 0�.�� � b* � � �D

5q,n ���WWW� ��D200  400 �600 �,�� XYWWW� � �f��

 d�*�R�1��$� i^��� �WWWWB��F� �� 5WWWW�� M-�� � .
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�� HWWB�R !�#���� �WWS-�e� "� d�*`� �� "��	 5WW��� ��D
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 H��1- �-��F �S-�e�5q,n � ���� �� H*I� ��I� �� g,�V� ��D .\-���-1,� b*� g,�V� ��D  

�-��F ��D1P  2P  3P  8P  �10P 5q,n � ��� � ���� �� H*I� ��I� �� ��D1�f�� b*� )700 �,��(�f�� .����� �1�Z� 1�,*` 

Figure 1- Screening salinity-tolerant of isolates to different concentrations of sodium chloride salt.  
The isolates P1, P2, P3, P8 and P10 showed more tolerant and growth in higher salt concentrations (up to 700 mM). 
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 d��F3- J��� 1� �-�-1���� ��*�� 
�? � ���� 1G� (A�$�1� !�#����) j��-��� .����	����F ��D.�L�� ��� ��� 

Table 3- Analysis of variance (mean square) of salinity and bacterial pretreatment effects on  
sesame seed germination indices 
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f A�1��l� '%�� 

S.O.V 

0.000  **20.682  **8.788  **1.286  **46.353  **0.732  **20.40  *13.546  20.785  1 
 \/� (V) 

Variety 
**0.009 **1.962  **6.376  **0.187  **1.414  **0.185  **6.246  **67.871  **236.754  3 

 ����(S) 

Salinity 
**0.008 **5.684  *2.019  **0.468  **6.927  **0.117  **3.696  **22.299  *20.656  3 

 �1����(B) 

Bacteria 

0.001  0.061  0.408  0.002 
**0.086 0.008 0.123 2.067  ns0.916  3 V×S 

**0.005 **1.732  **0.071  **0.359  **2.384  **2.129 0.008 1.314  9.674  3 V×B 

*0.002 **0.354  **0.055  **0.098  **0.630  **1.447  **0.071  *4.462  5.341  9 B×S 

0.0005  0.0194  0.311  0.008 3.42 0.003 2.948 1.387  4.776 9 

-���	 "�%��� 
Exp. error 

4.235 3.859  10.892  6.209 3.462 0.031 0.003 6.345  2.355    A�1��l� U-1c
C.V.(%) 

��$� U��1� �� ** � * d�*�R� XY� � ��5  �1   �B�ns ��$� +�`.���  

* and ** significantly at p < 0.05 and < 0.01, respectively; ns = non-significant 
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Figure 2- (a) The interaction effect of inoculation with bacteria-salinity on the germination rate, (b) the 
interaction effect of inoculation with bacteria-salinity on the percentage of germination, (c) the interaction 

effect of salinity-variety on the percentage of germination and d) Interaction effect of inoculation with 
bacteria and variety on germination percentage 
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 H��3- (g��) �1���� �� X�e,� H��e�� 1G�-  � �KD��3 ���� ���� J��� ��� ����  

 (m)�1���� �� X�e,� H��e�� 1G�- .�KD��3 ���� ���� J��� ��� \/�  
Figure 3- (a) The interaction effect of bacteria-salinity on the vigor index II and  

(b) the interaction effect of bacteria-variety on the vigor index II. 

  

 

 

 H��4-  (g��)�1���� �� X�e,� H��e�� 1G�-  � �KD��3 ���& ���� J��� 1� ����  

 (m) H��e�� 1G��1���� �� X�e,�- .�KD��3 ���� ���� J��� 1� ����  
Figure 4- (a) The interaction effect of bacteria-salinity on the vigor index I and  

(b) the interaction effect of bacteria-salinity on the vigor index II. 
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 d��F4-  !�#���� �S-�e�\/� H��e�� A�1G�- ���\/� � �-  X�e,� �1���� ������ H��e�� 1G� �- �� �� X�e,� 0��  �KD��3 d�& ��D�����6 ��� �1��

.�/�� d�& � ��-� d�&  �KD��3 1� 0��  �KD��3 b�� 

Table 4- The interaction effect of variety-salinity, variety-bacteria and salinity-bacteria on seedling length, 
seedling dry weight, seedling fresh weight, radicle length and shoot length factors. 

 

�KD��3 d�& 

Seedling length 
(cm) 

�KD��3 b�� 0�� 

Seedling dry 
weight (g) 

1� 0�� �KD��3 

Seedling fresh 
weight (g) 

��-� d�&�[  

Radicle 
length (cm) 

�/�� d�&�[  

Shoot 
length (cm) 

 1�l��2  
Variable 2 

 1�l��1  

Variable 1 

      ����   
Salinity  

 \/� 

Variety 
5.434d 1.378c 3.369d 2.769c 1.388bc 0 

m��� )Darab( 5.462d 1.361c 3.361c 2.551d 1.371c 50 
4.682e 1.248c 2.898d 2.223ef 1.254d 100 
4.349e 1.170c 2.623d 2.109f 1.184d 200 
6.738a 1.679a 4.902a 3.165a 1.606a 0 

0����� )Oltan( 6.626a 1.656a 4.943a 3.076a 1.591a 50 
5.806b 1.531ab 4.745a 2.813b 1.512a 100 
5.273c 1.424b 4.369b 2.325de 1.344b 200 

     �1���� 
Bacteria 

 \/� 

Variety 

4.718e 1.152g 2.396c 2.087f 1.139e �D�� 

Control 
m��� )Darab( 5.275d 1.338de 3.305b 2.583cd 1.313d P9 

4.725e 1.284ef 3.257b 2.383e 1.437c P2 
5.208d 1.383cd 3.193b 2.700bc 1.308d P3 

4.718e 1.187a 2.603c 2.372de 1.312d �D��   

Control 
0����� )Oltan( 7.008a 1.966fg 5.518a 3.175a 1.610a P9 

6.508b 1.668b 5.464a 2.825b 1.513b P2 
6.208c 1.470c 5.373a 3.008a 1.619a P3 

!�#���� 0��� 1D ���$� A��Q� �B� M�? d�*�R� XY� � !��� 0���	 N���1� ���SD P1��� i�1R �� �� �� �-�D.������ �� 

The mean values with similar superscript letters in a column are not significantly different (p<0.05). 

d��F ���� 4  Continue of Table 4 

�KD��3 d�& 
Seedling length 

(cm) 

�KD��3 b�� 0�� 

Seedling dry 
weight (g) 

�KD��3 1� 0�� 

Seedling fresh 
weight (g) 

��-� d�&�[  

Radicle 
length (cm) 

�/�� d�&�[  

Shoot 
length (cm) 

 1�l��2  
Variable 2 

 1�l��1  
Variable 1 

     � �1���
Bacteria 

���� 

Salinity 

6.293a 1.532ab 3.356c 2.987a 1.472abc �D��   

Control 
0 

6.317a 1.653a 4.493ab 2.950abc 1.313c P9 0 
5.867abcd 1.520ab 4.453ab

 2.883abc 1.572a P2 0 
5.867abcd 1.408cd 3.193b 3.050a 1.308 P3 0 

6.093ab 1.472b 2.603c 2.637bcd 1.312 
�D��   

Control 
50 

6.833ab 1.665a 5.518a 2.983ab 1.610 P9 50 
5.233bcd 1.482b 5.464a 2.733bcd 1.513 P2 50 
6.017abc 1.415b 4.348ab 2.900abc 1.472bc P3 50 

3.843f 0.992c 3.301d 2.107e 1.149e �D��   

Control 
100 

6.033abc 1.647a 4.358ab 2.817abcd 1.465c P9 100 
5.483de 1.490b 4.335ab 2.567d 1.453c P2 100 
5.617cde 1.428b 4.292ab 2.783abcd 1.465c P3 100 

2.643e 0.682c 4.081e 1.187f 0.839f �D��   

Control 
200 

5.983abc 1.642a 4.365ab 2.767abcd 1.465c P9 200 
5.283bcd 1.412b 4.285ab 2.233b 1.313d P2 200 
5.333bc 1.453b 4.253b 2.683cd 1.438c P3 200 

!�#���� 0��� 1D ���$� A��Q� �B� M�? d�*�R� XY� � ���SD P1��� i�1R ���� �� �-�D.������ ��  
The mean values with similar superscript letters in a column are not significantly different (p<0.05). 
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