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Abstract 
To study of the effect of biological pre-treatments on germination and growth of Fenugreek (Trigonella foenum-graecum L.) 

seedling under natural salinity stress, a factorial experiment in a completely randomized design was conducted in three 

replications. Experimental treatments were biological pre-treated at four levels (control, inoculation with Azoto bio-fertilizer, 

inoculation with Phosphate bio-fertilizer, inoculation with both bio-fertilizers) and natural salinity (salt of Qom Lake) at five 

levels (zero, 3, 6, 9 and 12 dS/m).The results showed that increasing of salinity levels led to increasing of mean germination 

time and using of bio-fertilizer treatments and combination treatment caused this index show 22 percentages reduction at 

highest level of salinity compared to control treatment at same level of salinity. Salinity reduced the germination coefficient 

and the highest amount of this index (74.3) obtained at 3 dS/m level of salinity that compared to control treatment and at the 

same level of salinity showed 89 percentages increasing. Salinity reduced total chlorophyll and using of biological treatments 

caused amount of total chlorophyll at zero level of salinity show 155 percentages increasing compared to control treatment and 

at the same level of salinity. With increasing of salinity level increased soluble protein and combination treatment increased 

this index 12 percentages at the highest level of salinity compared to control. Under stress, plants face with oxidative stress and 

to confront of that use antioxidant enzymes. In this experiment, the using of biological treatments by raising of the production 

of antioxidant enzymes caused the reduction of salinity effects. 
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�ff4ff�fffff� '�6ff+ff� -ffEff�ffi �ffHff� Zff56ff� 

Y+!���fff�$��+fffI��(A $� l5(O @�� ������ � ���fff� 
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@�� 50 (	+��(�+� $� "��fffS� }�(r	fff�� �! Y5 ��+��(	+ 
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'����+&�+fI��(A ���! v��r� .�5�(, ]u� k J ' �� 
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(ff	ff��ff��ff7�(ff	ff�ffuffff�� "�ff���ff
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�� �� k(b .��  
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.�f� (! j�f�� _5� @�� 50 (	+��(�+� $� "��S� }�(r	�� !� 
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2008.( ��&��H+� �	fffI5$ �! �+��� Z+V�� "������& ,�&�+ �� 

�� ����J��$ (F� �H)� ������ ������� �ff#W� �w�(F �� 5�67�� 

����J��$ �� ! �!��fffS
 �� M5�(fff� ��� �	fff��� �fff��! 

)2012 .,al et Younesi.( (F� -2t� "��X	ff�� $� �(	��!&�� 

s(L� �ff�� �&�+, � ���R 65���+� �� �5�67� ����J��$ 

�� 1/i @��6, "�fff� -fff�� )2004 .,al et Zahir.( �� 

�#&��A (+Fm� -2t� �(	��!��& s(L� ��� (! J������$ � 

�ff�� �+��� �K&�+, $� l5(O �+��� ��EZ+ "���� ��& ���ff� 

@��6, "�� -�� )2003 Dakora,.(  

  

P�� 1- �I5�W� _+%��+� (F� P!�W	� ��H+� ��� �	I5$ × ��� ���� (! �0�� ����J��$  
Fig.1- Mean comparison of germination percentage index in bio-fertilizer × salinity stress interaction 
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����J��$ �� ��H+� l+X�� �	ffI5$ �!-ff�� ��� �!O����� 

_5(�a�! Q5(ffb ����J��$ )3/74( �� _5� ��H+� � ���ff� 

UVf� 3 j�]�H5$ (! (	� �!-�� �� � �! _+%��+� �!-�� 

"�� �� ���ff� 6 j�]�H5$ (! (	� $� (E� ���� �� Y5 

UV� ���� ��(R ��	��� ����H�) 3.(   

  

P�� 2- �I5�W� _+%��+� (F� P!�W	� ��H+� ��� �	I5$ × ��� ���� (! _+%��+� 1�� '��$ ����J��$  

Fig. 2- Mean comparison of mean time germination in bio-fertilizer × salinity stress interaction 

  

  

P�� 3- �I5�W� _+%��+� (F� P!�W	� ��H+� ��� �	I5$ × ��� ���� (! Q5(b -�(� ����J��$  
Fig. 3- Mean comparison of coefficient of germination Percentage in  

bio-fertilizer × salinity stress interaction 
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e��J 1- �564� ]��5��� `
����& ���� � ����J��$ ��+�2�� �� .�V� q�	r� ��� ���� � �+A��H+�  
Table 1- Analysis of variance of the growth and germination indices of fenugreek at  

different levels of salinity and pre-treatments 

 

_+%��+� 1�N!(� )MS(  

'$� Y#
 

�K&�+,�T 

 Dry Seedling

Weight  

e�O �K&�+, 

 Seedling

Length  

Q5(b -�(� 

����J��$ 

  Germination

Coefficient  

M��	� '��$ 

����J��$ 

Mean Time 

Germination 

�0�� ����J��$ 

 Germination

Percentage  

�J�� 

���$  
df 

g!��� 1�(++p� 

S.O.V 

** 373.33  ** 70.09  ** 1313.93 ** 0.78 263.78 **  4  
����  

Salinity 

ns 85.92  ** 14.28  ** 4738.41 ** 4.07 63.26 ns 3  
��� �	I5$  

Bio-fertilizer  

24.02 * 0.76 ** 109.97 ** 0.05 ** 89.25 ** 12  
���� * ��� �	I5$  

Salinity*Bio-fertilizer 

12.87 0.36  42.17 0.02  32.97  40  
�V
   

 Error 

11.36  9.23  11.56 8.78  6.33    Q5(b 1�(++p� % )CV% (  

*,ns **, �! Q+�(� i(+�N����� � ��N���� �� UV� e�H	h� [�A � Y5 .�0��  
ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. 

 

 

  

P�� 4- �I5�W� _+%��+� (F� P!�W	� ��H+� ��� �	I5$ × ��� ���� (! �0�� ����J��$  
Fig. 4- Mean comparison of Germination Percentage in bio-fertilizer × salinity stress interaction 
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e���5�3-Y+	�� @��6, .���(�  

X	@ � ��� 7�6 �:��1;  

(F� P!�W	� ���ff� � ��� �	ffI5$ (! `
�ff� ��& �Oe 

�K&�+, � '$� Yff#
 �K&�+, ��N���� ��! e��J) 1.( �! 

�5�67� UVf� ���f� $� e�O �K&�+, �	��� .�� X	��"�� �� 

��&��H+� ��	ffI5$ Q+ff� �&�� e�O �T�+, �� Z� �(�. �� 

��H+� �W+X�� ��&��� ��	I5$ _+%��+���& �!��- "�� �� 

.�Vff� q�	r� ���ff� -2ffI� �! ��&��H+� (%5� �a�!( .��! 

_5(	fff#+! e�O �ffK&�ff+, )9/8 �	��fff�((	� �� ���fff� 3 

�fff��]�H5$ (! (	� ��H+� �W+X�� Pfff0�h �fff� � %��+�_+ 
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�	��f�((	� �� ��H+� �W+X�� -2I� �! _+%��+� hP0� "�� �� 

'�H& UV� ���� ��&��H+� (%5� _5(�a�! '�6+� �� ����	 � 

$� (E� ���� �! �H& �)� 1��X� ��N����� �� '�ff#� .��� _5� 

|�fb�� (%��+! ' -�� �� ��H+� �W+X�� -2I� �(5� �&��H+� 

�� �&�� (F� ���fff� (! e�O �K&�+, �w(�(F PH� "��H� 

-�� ����H�) 5(.  

  

P�� 5- �I5�W� _+%��+� (F� P!�W	� ��H+� ��� �	I5$ × ��� ���� (! e�O �K&�+,  
Fig. 5- Mean comparison of seedling lenghth in bio-fertilizer × salinity stress interaction 
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QJ�� �5�67� �f�� �#5� � ���N� �#5���& _+5�� "�� �� 

�� (F� ' z�X� �#5� �� s�
 � k J (0��� �5� i �5�67� 

��7�5 � �� �4+	� ��� "�+, ��2)! ��7�5 � "�+, 	H�( -L� (+Fm� 

(fF� �fXf�f� �f�f� ��(fR �f��(+f, ) and Egamberdieva

2009 Kucharova,.( �(f	f��ff! ]�J j�ff������fff� 6+� 

�!(O�
 _	���  -+��N7 '�A�(A���+���+�-1-1/+I��!(� 

��$��+��� g��� $� �5�67� UVff� _�+�� �� "�+, -L� ��� 

����f�. _�+�� g��� ��� "�+, "�� �!���O �� ^��! �qR� 

P5�O '�ff� �ff#5� � �R�ff� "�ff� � �� �4+	� '�ff�(+A "�+, �� 

-�(� ���#r! )2005 .,al et Costa.(   

  

P�� 6- �I5�W� _+%��+� (F� P!�W	� ��H+� ��� �	I5$ × ��� ���� (! '$� Y#
 �K&�+,  
Fig. 6- Mean comparison of seedling dry weight in bio-fertilizer × salinity stress interaction 
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�ff5�(ff, �ff�� Uff+ffWff�ff� �ff! s(ffLff� �fffff�� �ff&�ff+ff,   

legominosarum Rhizobium (4�� �! �5�67� 6	���	7 ��. 

�5�67� '�6+� P+7�(�� ������� �!'���� �fffS
�fff� !��( 

-���W� �! ��� ���fff� �fff��! �� �� �4+	� "��X	fff�� $� 

ZI+��,���(�+��& ������� e�H�� .���   

�� M5�(f� ��� ���f� P���� �X�	r� ��	I& �� !^�� 

�&�f� Pf+7�(�� �����fff� $� ��HJ ' ����� ��'��� �! 

�&�� �� _+d��(A��& �5�fff#i ��
 � �5�67� �� -+��N7 

Z56� $/+7�(�� � $��+fffI��(A"��fff�� �(� � _+�KH& �� 

M5�(fff� ��� '���� ���� �!-�� �&�� '�5(J '��(	+� !� 

-ff7�ff!�ff& � (ff+f+ffpf� �� -ff+ff��ffNf7 Zff56f��f5�ff& �ff�ff��ff�   

�(	+�1$�	���5� �&�� �%�562ff� ��  �(!&� ��45� ff��� 

)2012 .,al et Davoodifard.(   

e��J 2- �564� ]��5��� `
����& �5�+H+��+! ��+�2�� �� .�V� q�	r� ��� ���� � �+A��H+�  
Table 2- Analysis of variance of the bio-chemical indices of fenugreek at  

different levels of salinity and pre- treatment 

 
_+%��+� 1�N!(� )MS(  

�J�� ���$  
df 

1�(++p� g!��� 
S.O.V 

-+��N7 $a����  
 Catalase

activity  

-+��N7 ��+I��(A$  
 Peroxidase

activity  

-+��N7 Y+!���� 

$��+I��(A  
 peroxidase Ascorbic

activity  

_+d��(A e��L�  
 Soluble

Protein 

P+7�(�� P� 

 Total

Chlorophyll  

** 55867  15854.19 ** 3.18 ** 3.52 ** 19.09 ** 4  
����   

Salinity  

** 47814.68  82848.68 ** 15.64 ** 2.34 ** 19.29 ** 3  
��� �	I5$   

Bio-fertilizer  

** 100886.12  46141.12** 7.52 ** 4.64 ** 27.28 ** 12  
���� * ��� �	I5$  

Salinity*Bio-fertilizer 

48  33.33 0.30 0.33  0.003  40  
�V
   

 Error 

1.49  3.73 19.02 1.97 5.17  - 
Q5(b 1�(++p� (%)  

% CV   
ns� * � ** �! Q+�(� (+i ��N����� ��N���� �� UV� e�H	h� 5 � 1 �0��  

ns,* and ** respectively non-significant and significant at 5 and 1%. 
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_+d��(A e��L� �� UVff� e�H	h� Y5 �ff0�� ��N���� !�� 

e��J) 2.( j���(! [5�	� �I5�W� _+%��+� e��J) 3( ���� 

^��! �5�67� �+��� _+d��(A��& e��L� �ff� � �X	ff��"� $� 

��&��H+� �	fI5$ ^��! �f� _5� �5�67� (	#+! ���. _5(	#+! 

_+%��+� v�!(� �! _+d��(A e��L� )38/0 ��+��(, (! �(, 

'$�(�( �� _5(�a�! UVfff� ���fff� ��H+� l+X�� ��&��� 

�	fI5$ �!-f�� �� � -2fI� �! ��H+� �&�f� �� '�H& V�U 

���� 12 �0�� �5�67� '�#� .���  

'�&�+, $� l5(O �+��� 1�2+�(� �6Hff�� ��,$�ff� ����� 

�_+fffI5/, �_+5�	! e�	+��� � _+��(A �������� !� Z� '�(� 

P+fI��	A �6Hf�� � k J (	#+! k -L� ���� ���]���� 

��
 �� �Xh "�(� � $� l5(O k��	J� �! M+L� ��� -���W� 

'�ff#� ���& )2004 harris, and Ashraf.( ��+h�� ��W� � 

'���ff�ffHff& )2008 .,al et Tohidimoghadam( @��6ff, 

�f��(� "��fX	fff�� $� �(	��!��& (	��!��$� QJ�� 67��5� 

'�6+� _+d��(A ����fff�. �� ���� $� _5(	H)� �(	��f!�&� 

s(fLf� �ffff�� �(	��ff!��ff& ]�J��ff& (	��ff!���$� � 

j�������� ��	I& �� "�/� (! -+2t� �	I5$ +�'��(	 � Ph 

'�(f� (XfffI7�e��L�(+i �ff! �ff+��� (5��ffW� ���ff5$ +E��Z 

"������& ��f�� ����� _+I��� _+�(2+J � +���	+�_ ��� � 

�H� � �� -f5�f)� �(��H� "�+, �� -L� (+F�� ��(R ���&��   
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)2004 .,al et Zahir.( '��(	+� ��5 $� (ff0��� �5� i Z)� 

���f��! �� ��(! �f�� '�&�+, ���(fb -�� _5� (S�� �� 

P+�f#� _+d��(A�& � ��&�+�� Y+d���� �W� ����. WWL�'� 

@��6, "�(��f�� �f5�fff���f& q�	r� �(	��!��& ]�J 

(	��!��$� �! �+��� Z+E��"������& �&�+, ^��! �5�67� ��� 

1�z ������ )2004 al., et Zahir(.   

 

P�� 8- �I5�W� _+%��+� (F� P!�W	� ��H+� ��� �	I5$ × ��� ���� (! ���	L� _+d��(A��&  
interaction stress salinity × fertilizer-bio in content protein of comparison Mean -8 Fig.  
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_+%��+���& Pff0�h "�ff� �� ��H+� �	ffI5$ ��� ��XffI7� 

_5(	H� '�6+� �� ���� ����! �� '�ff#� $� (Fw� '��! _5� ���H+ 

�� �&�� (F� ���� � �+��� $a���� "��! �-�� �!��O� �� 

"��X	f�� $� _5� ��H+� -I���� �+��� $a���� �� �a�!_5( UV� 

���ff� )1/548( �� -2ffI� �! '�H& UVff� ���ff� �� ��H+� 

�&�� 24 �0�� �&�� �&�.

e��J3- �I5�W� _+%��+� (F� Z&(!��� �	I5$��H+� � ���� (! P+7�(�� P� � Z56���& �	�-���+I��  
Table 3- Mean comparison of interaction effect of biological treatment and salinity on  

total chlorophyll and antioxidant enzymes 
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.�V� �	I5$��H+�  
Biological treatment level 

283.6 n 

329.7 m 

375.8 k 

489.2 g 

548.1 de 

1.6 gh 

2.1 fg 

2.2 fg 

2.7 ef 

4.1 b 

103 j 

116 i 

135 h 

143 g 

315 b 

0.17 m 

0.23 l 

0.26 j 

0.32 e 

0.34 d 

h 10.7 

g 12.3 
j 8.9 
8.5 j 

4.5 l 

0 
3 
6 
9 

12 

(U+W�� ���) �&�� 
Control 

331.6 m 

370.7 k 

401 i 

508.6 f 

551.8 de 

1.6 gh 

2.3 fg 

3.2 cde 

3.4 bc 

4.8 a 

65 m 

56 n 
86 l 

90 k 

119 i 

0.16 n 

0.24 k 

0.27 i 

0.32 e 

0.37 b 

27.3 a 
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B1 ���) �	I5$ ((	��!��$�  

fertilizer)-bio (Azotobacter  

350.5 l 
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1.3 h 

1.7 gh 

1.6 gh 

1.9 gh 
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103 j 
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(Phosphate bio-fertilizer) 
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�	I5$ ��&��� l+X�� 
B1×B2 

_+%��+���& �! x�(h �!�#� �� (& '�	� �� UV� e�H	h� 5 ٪ �! @�� LSD 1��X� ��N���� .������  
Means followed by similar letters in the same column do not have significant difference based on LSD test at 5% probability level. 
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UVff� e�H	h� Y5 �ff0�� ��N���� ��! e��J) 2.( ���ff� 

^��! �5�67� Z56� $��+fI��(A .�� '�&�+, �! �5�67� UV� 

Z56���& �	�-���+fffI�� �! �����& �V+L� 9fff��A �� 

��&� � (F� ' �� Z� ��.���� "��X	ff�� $� ��&��H+� 	ffI5$� 

QJ�� �ff� �� �+��� _5� Z56� -2ffI� �! ��H+� �&�ff� !(	ff#+ 

.��f� _+%��+� ��& Pf0�h "�f� �� .�Vf� q�	r� ���� 

��H+� �W+X�� ��&��� �	fI5$ -2I� �! (5�� +��&��H _5(�a�! 

���ffWf� �� ���� ���f! �ff!���O �ff� _5(	fff#+! '�6+� Z56� 

$��+fffI��(A )2/5 �h�� (! ��+��(, _+d��(A �� �W+R�( �� 
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�!-�� "�� �� '�H& UV� ���� ��H+� ��� �	I5$ �$�� $� 

(E� ���� �� Y5 UVff� ��(R �	ff��� � ��� -2ffI� �! ��H+� 
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