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CT`\ _��� ��   5�2L6 C7 $���T� 5�	7  i�L�� JH%�L@  1979)  Hoffman Mass &(�  

 C"2� �� j2"�4 ���= ��BrassicaceaeI�" C7   5�L@: L. Brassica napus � B. rapa L.   #�2L	W CL7 

C
%�� ���M 5�26 C7 I��T� #�@��� �"� .i�� (Mass 1990)    �� �L@ $L�� JDH� C4 ��4 ,��N�

 �	@� #�!" �� 5�26 C7 UHK= �� �&j�7 C"�
�� C"2�(Puppula et  al. 1999) .�  #��L7 �L. $� 

 3S�"�D� C7                   5�2L
K� �L���7 �Lk" �� �LW��� #�L@��� 5�� 5�L	l X�VE�m� 5�26 UHK= 5�@

#2& N�" � J�E��. $%�� X�2d �@.#2`�� #���DH@ � et  al. 2000)  (Gibon   �L;� CLVE�m� JH> 

   ZS&� �7 5NH�� ?	=                  �� �LV7 ��L6 C
L6�`"� J�E��L. ���T� C4 �"��� #�!" �N�4 ���7 5�@*+ 

= $W���� ?&�N%� ���H�  �L7�& .   �� J�E��L. 3LS�E27�
�B. napus      ���LM 5�2L6 ��;�L= $LK= NL�" 

�� ���� . J�	RH@#����#���DH@ � (Madan et al. 1994)    #2L�4 5�� CLVE�m� �L7    �"�L7 5�L@ 

B. juncea L.   $L�E�V% � ���� J�E��L. 5�2
K� C4 �"��� #�!" P5C ��L
4���     ?	L= ?&�NL%� �L7 

 �LL� ?&�NLL%� 5�2LL6 �LL7�&.   J�LL	RH@ 5�2LL6   �&2LL� �� J�E��LL. 5�2LL
K� ?&�NLL%� nLLW�7 

(Durgap Rasad et al. 1996, Gurrier et al. 1998) #2=2= �(Kishor et al. 1995)i2
f�E�4� � 

(Morabito et al. 1996)�  �	M ��	Yl 2002) (Wei et al. 2001, Ghoulam et al.��  ����. 

o�6�    #���LDH@ � (Ashraf  et al. 2001)
      CL"2� ?L6 5�� CLVE�m� JHL>Brassica �

���LL��2.  #���LLDH@ �Porcelli et al. 1995) (  NLL�" � �NLL�4 5�� CLLVE�m� �LL7�LL@ � �LL���4 

He & Cramer 1992)( 5�26 �;� CVE�m� �7 + �� � �*���    CL"2� ?6 5�� �
� �7 G	H&� ��

   �24-� G	�     #2�=�4 � ��4 ^-� ����7 C7       4 �3���
. �3&�� #2l �h�
P� 5�@   3&N�	� � 3�S�

     #2& J&� p&�2= � "2 l N�" �    I��"� �� �@    #2�=�4 $`S" X����Y= � ���� O�
P� 5�@  � &�D& C7 �@

�LLL	
:���. . ���NLLL�q�#���LLLDH@ � et al. 2000) (Umezawa � NR	LLL�������#���LLLDH@ � 

et al. 2002) Garcia-Sanchez( �j2LL��2�	&��  �#���LLDH@et al. 2000)  Sreenivasula( �
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 �C`	. � ��72E ��2� ���&2� #���DH@ � (Gouia et al. 1994) � �N7�: N�" � �� "�% C�2� 

 #���fE��N"2�  (Alpaslan & Gunes 2001)����7  �"��� I�["� �� U�`M J&� �� �&�@. 
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9�:     u� O�
P� v\�	� �� ���h
�� ��2� 5�@     pLH� #�
LS�� #�
L�� �� pLM�� �M    CL4 �L6 5���

 #� X�]
P�      _��� �� �@w   $�� ��6 �����  .        #�
LS�� #�
�� 5����!4 X�T�TK= N4�� �� �@�-7

 �"�6 C��=.   #���� 5���� " UK�   �� �@      �2L7 ��L6�2: �2L" x�V� �� � ��7 5�y%. #��L��    �� �L@
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L��. �L7 #���7 � ��7 X��;� �� 5���2�� 5��7 �"���7 5�@���   �"�L6 .  �&�L�
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 rF

Texture %Sand %Silt %Clay Chlorine  Sodium  Potassium  Phosphore  %Total   %Organic %Nutralized    pH  of   Electrical  %Saturation  Depth  

                                                available available available    available    Nitrogen     Carbon    materials      paste   conductivity              cm 

                                                   PPM       PPM        PPM           PPM                                                                                  dS/m  

Si-L        19         67      17          4           1/3            190              9             0/13            1/32            20/3              7/7            1/1           46/6       0-30   

Si-L        25         56       19        57           33            320            7/5            0/15            1/44           15/6               7/4            6/8           45/2       0-30 

Si-L         3         73       16        105         107           130              3             0/09            0/73           17                 7/5            10/3          40/3       0-30 

Si-L         2         79       11        221         212            260            6/5           0/14            1/35            17                 7/6           18/2           48/6      0-30    

 *s����"�  J�E��. ���T� 5��� 

����"� $��    ,�� v7�Lm� J�E��L. ���T� 5��� G
L7 #���LDH@ �  et al. 1973) Bates( �

  ��
7��/F       �� �@��� �= ���� I�� �F ����      _2�K� �
�E�      ���&�L� ���� Z���S�E��2hE2� �d�� 

�6 .             ���HL6 JLH=�� �%�Ld -L8�4 �7 |2�P� #�2H" o�d �� G.*  �* ��  �L�         CLE2E �� #� �� �L
�E

   � �L6 CL
P&� ?&�L��� * �L���   o�LLV� �L
�E    J&�L��	�" ��L��)   #��NL%� �� ULd��*�/� I�LL� 

   C7 J&����	�"�F ����      }E�: Z�
�� ���� �
�E (  �* ����              #� CL7 }E�L: Z�
L�� ��L�� �L
�E

 �&��� C%�>� .CE2E         5��� �7 5��� J7 �� �@�FF   �
"�L� C���              ���LM $W�L� ZL& X�L� CL7 ���L� 

  �	
%��     �"�6 5���� " $W�� 3�" X�� C7 ~& I�H��� Gf� �. �� "� +����    �L@ C7 J�2E2= �
�E

                 X�� C7 #� J
6��� " $7�; Gf� � CE2E #��� #�D= �� G. � �6 C%�>� CE2E*F     CL&j �� �C�"�; 

  �6 U�D!= �N[�.    � "� C&j ^-� I�["���    �"�M2% )   J�E��. � J�2E2= 5��� (    {2� _2\ ���*F 

�2"�"�&��� J��V= ����"�
�� �	K	� �� ���h
�� �7 J�E��. ���T� � �6 ��"�2: �
. 
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Table 1. Specific   characters   in  the   experimental   soils   used  

 

 

 

 

 

* 9�: $4�6 1�2= 9�: ?&���� $�� ��6 I�["� 5����. 

* Soils were collected from different areas of the Agh-ghala in Golestan Province, Iran.  
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�6 C
%�� ���7 �&�: 

� )OE�( ��4 ?[	� � {��P
�� L 

     C7 ��4 {��P
�� 5��7�/F   �= */F  �� I��      ���� �@��� Z!: ��*F �= *�����   ^� �
�E

    C"2H" � �6 ���N%� �mT�           5��� �7 �2"�72D"� �� $W�� Z& X�� C7 �@+�  �
"�� C���    ���L�   ���LM

 �"�6 ���� . ���� Z&         ��T" X��
�" 1�2= _2�K� �� �
�EF*�/F    X���L[� �� _���"  5�   X�L���4

 3���
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����"�   �8 5���        ���L]W �� 3&N�	� � 3�S�4 �3���
. �3&�� $k          ZLH4 CL7 ULd�� 5�L@

    �H=� ^-� �.2D���
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��Varian-AA5 (    _2�K� �� ���h
�� �7 �     ����"�
L�� 5�@

X�2d      �� �7 � $%��  �k"    Z!: #�� J
%��  C"2H"    �@ �� �d�	W J&� ���T� �@  #�� I�L�   ZL!: 

�&��� J��V= . 

+ 5���� X�`��K� L 

�  #2��Factorial     ��N%� I�" 1�2= MSTATC ��      _�LH
�� �m�F�/F       � ���LD= ��L�l � 

 ��N%� I�" ZH4 �7 �@���2H" 3��Excel�6 I�["� . 

  

3�� � !4��	 

 J�E��. ���T� �7 5�26 �;� 

              �L	V� ?&�NL%� 3LM� �� �L@ �&�2@ I��"� � C!&� �� J�E��. ���T� 5�26 ?&�N%� �7  5���

��  �7�&)F�/FP<) (UD6 � .( ��L.s2hE�  ��L�  #���LDH@ � (Perez-Alfocea et al. 1993)  ��L��� 

C
6��                �	4 ���. C���� �E2�� �m� �� 5NH�� 3�k	= 5��7 $�� JDH� J�E��. � 
6�`"� C4 �"� .

 J�	RH@ �E�	l���2= (Chandler & Thorpe 1987)  L7 J�E��. C4 �"��4 #��7   C   ZL& #�2L	W

    H
:�� ��		4 ���&�. �H&N"� �%�K� _2DE2���4�� #�            UL7�T� �� #���
�" � 5��"� ��d� p`	� � �@

 C7 5�26    �� ��4 ��� .  #2`��    #���DH@ �)*FFF (      ZLS&� �� ��L6 C
6�`"� J�E��.      �L��7 5�L@

               �� G. C4 �"��� #�!" � C
%�� ����"� 5NH�� ?	= �;� �� �� �N�4*+     ?&�NL%� #� ���LT� $W�L� 

�� �7�& . 

  ?@�A. J&� ���  J�E��. ���T�       X�LT�TK= e&�
" �7 C4 $�� C!&� �� �
!�7 �&�2@ I��"� �� 

�� 2SH@ #�� &� �6�7 . �E�	l���2=  )�(�( �GD&� #���DH@ � (Dix et al. 1984) �   �2L4 �

 #���DH@(Kueh et al. 1982) �"��4 I�W�  I��"� ��d�       �L� C
L6�`"� �� J�E��L. CL4 �@���   �L	4

�� b�7 �6�7 .���Y= X��h= �J�	RH@���T� X� �� J�E��. �	V� 3M� �� J�7 $S�" ���. 



C� ��"�7�M �TE#���DH@ �  

 r*

   5�26 ��         �L	V� ?@�4 1�2
� 5�26 C7 $`S" J�E��. ���T� ���&�       �$L�� CL
%�& 5���

3M� C!&� �� C4 �E����PF ��       CL7 $`LS" CL4 ���� �2L�� J�E��. �&j�7 ���T� �5�26 J�H@

�	V� 3M� �� �@ 5�@��H�= �&�� $�� ���. 

 

 

 

 

 

 

 

 

UD6 �s��T�  �N�4 3M� �� �&�2@ I��"� � C!&� �� J�E��. �PF 7045.91) � Hyola 401 ( �� G.

 9�:�� �6�    $&��@ �7 �&�@    X��h
� �D&�
DE� 5�@ . #2
L�     }:�L6 � �L@     � J� "�L�� � "�L!" �L@

�	
S@ ���V� 5�m:. 
Fig. 1. The proline content in root and shoot of two colza cultivars (Hyola 401,  

PF 7045.91) after growthing in soils with different electerical conductivity.  

Each column is the mean of four replicates and vertical bars represent S.E. 

 

Ij2M    #���DH@ � )*FF* (       5�2L6 ?	L= �L;��F  ��FF   � *FF  �L���      _2L�NaCl    �L7 �� 

     k	= �7 |�`=�� �� J�E��. � 
6�`"�  �� 5NH�� 3�   e	.3M�     ���� ���M ����7 ��2� ��	Yl      #�L!" � 

    ��H�= C4 �"���NaCl b�7 �� J�E��. 5�2
K� ?&�N%� nW�7   J&� 5�@I�M�� �L�     J&�L
H4 � �2L6

    �� J�E��. ���T�3M�           �� #� ���LT� J&�
!�7 � �
H4 5��7��7 �7  3LM�        ��L&� �
L!�7 5��L7��7 �L7  

  ��   �2L6 .��    CL	��� JL&��  �L&�   ��LDH@ �   #�)*FF� ( � 2L
�7��2�  #���LDH@ � )�((r (  X�LVE�m�

   �"��� I�["� �� ��7�!� . �7 �J&��7�	7     �� C4 J&� C7 C�2=          3LM� CL!&� J�E��. ���T� ��&� 5�26PF 

 �2\ C7 �	V�       3M� �� �
!�7 5���Hyola  J�H@ ��    $�� 5�26 ���  #�2=  �� C4 $h�   5�2L6 J&�

 5��7��7  3M�PF 3M� �� �
!�7 Hyola��  �6�7. 

�7 5�26 �;� #2& ���T�  �@ 

   ���T� 5�26 ?&�N%� �7   � ��4 #2&   � ?&�N%� 3&��     �	V� ?@�4 3���
. #2& ���T�   5���

��  �7�& .           �&�2@ I��"� �� � ?@�4 C!&� �� 3�S�4 #2& ���T�)      JL&c� UL� b�7 � CM�� (  ?&�NL%�

�	V�   �� 5���  �7�& .   �� 3&N�	� #2& ���T�     Gf� � ?@�4 ��
7� C!&�  �	V� ?&�N%�   5��� ��    �L7�&

)F�/FP<) (UD6  5�@/s�.( 
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Fig. 2. The chlorine content in root and shoot of two colza cultivars (Hyola 401,  

PF 7045.91) after growthing in soils with different electerical conductivity.  

Each column is the mean of four replicates and vertical bars represent S.E. 
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"� �7 ��;<= �7 �
7�M� 5�@
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?&�NLL%� Ca ~LL��. J�LL�V= �� $LL�� JLLDH� CLL4 ���LL� �E��2
�LL�  #�LL@��� �D�E27�LL
� 5�LL@ 

�6�7 C
6�� ?T" 5�26 C7 .����4 #���DH@ � (Cramer et al. 1987)    CL4 �L"�2H" #�L�7 N�" Na  

��  J�!"�� �"�2=Ca�� ���Y= B`� � �26 �!8 �� �2�2�   ^�P
"�K/Na���� . 
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Fig. 3. The sodium content in different organs of two colza cultivars (Hyola 401, 

PF 7045.91) after growthing in soils with different electerical conductivity. 

Each column is the mean of four replicates and vertical bars represent S.E. 
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   3S�"2��
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"� 5�� Ca � 
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L6�`"� �L@  �"2L6 .  $Lk�8Na
+� Cl
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+   �� ?@�4 5�26 ��H�= �7  �7�& .     JL&� e&�L
" �L7 CL
%�& J&�

#2& �=j�7 ���T� ��2��� ?@�A. 7 �@ C#2�=�4 �2]: b�7 �� �@ ���� �"�2PH@ �@. 

 G�4j�N=��Ll   #���LLDH@ � (Chartzoulakis et al. 2000)  ULLh�% �LL&�`�@ �� ~L��. 

C"�P��       5�26 C7 �� 5�NaCl   O�
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Fig. 4. The potassium content in different organs of two colza cultivars (Hyola 401, 

PF 7045.91) after growthing in soils with different electerical conductivity.  

Each column is the mean of four replicates and vertical bars represent S.E. 
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 $K= �6�7 5�26 ?	= . 
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Brassica� $k�8 Ca
2+�Na

+ �  Cl
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  � ?&�NL%� �&�2@ I��"� � C!&�  $Lk�8 K
+  �L� ?@�L4   �L7�& .

  $k�8Ca
2+     �� ?&�N%� �&�2@ I��"� ��         Ck��� U7�M ?@�4 C!&� �� � �7�&     �� #�!" �� 5�  �@�. 

  �@� ����4 ) �((* (    C"2� 5�� CVE�m� �7 N�"    5�@  G	� J�H@ O�
P�       5�2L6 CL4 �"��� #�!" 

    $k�8 ?&�N%� nW�7Na
+  �Cl
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 � Mg
2+    #� �&�2@ I��"� ��    �� �@      $k�8 � ����K

+ �  Ca
2+  ?@�4 

�� �7�&.  

  ?@�A. J&� ���            b�L7 3�L��
. �JL&c� UL� b�7 ��4 �CM�� 3&�� ���T� X����Y= X��h= 

            �L	V� 3LM� �� J�L7 �� JL&c� UL� b�7 � X��� b�7 I2&N�	� � C!&� 3�S�4 �X���  $L�� ���. 
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Fig. 5. The calcium content in different organs of two colza cultivars (Hyola 401,  

PF 7045.91) after growthing in soils with different electerical conductivity.  

Each column is the mean of four replicates and vertical bars represent S.E. 
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+ � Cl

- �� ?&�N%� ��  �L@� .  �J�L	RH@ NR	L�������  #���LDH@ � 
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Fig. 6. The magnesium content in different organs of two colza cultivars (Hyola 401, 

PF 7045.91) after growthing in soils with different electerical conductivity. 

Each column is the mean of four replicates and vertical bars represent S.E. 
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The effects of non-saline soils with low, medium and high salinity, (EC = I, 

7, 10 and 18 decisiemens per meter, respectively) on ion content and proline, were 

studied in different organs of  two colza (Brassica napus L.) cultivars, namely, PF 

7045.91 and Hyola 401, in pot culture conditions and also the efficiency of 

comparing these changes were used as a tool for this study. 

Plants were grown in plastic pots filled with soils with different electrical 

currencies mentioned above, collected from different areas of the Golestan Province, 

Iran. After five months, randomly selected plants were used for determining proline 

content of root and shoot and also content of root, stem, rosette and inflorescence 

leaves.  

Results showed that, salinity increased the content of sodium, chlorine, and 

proline in each two cultivars. The potassium content in each two cultivar decreased 

under salinity. The calcium content decreased in root and increased in shoot. 
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The magnesium content of root decreased primarily and then increased. 

There are no significant difficult in low and medium salinity among two 

cultivars but in high salinity, PF is the more tolerant cultivar.  

 

Key words: Salinity, Ion, Proline, Colza, Brassica 

 

To observe the figures and table, please refer to the Persian text  

(pages: ����� ). 
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