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ZÆ�Á��Á�{YÂ» 

�Ê�Y���º«�� �Á~]� ÄÌÆe� �Y��a������Y� ZËÂ�
�Ê Ì^�� �]ZÀ»� Á� É��ÁZ�¯� cZ¬Ì¬ve� �¯�»
��^À»� Z]� Z»Z³� Ä �Y� Ä¸Ì�Á� Ä]� �Á~]� ,½Y�|¿�Z»

CO60�Ê]~m�ÉZÅ�{�Z]�,���,����,����,�����Á
����Äf�Å�cZ¬Ì¬ve��¯�»��{�,É�³�Á�Ê°��a�ÉY

�Ä]� Á� Äf§�³� �Y�«� �Z¼Ìe� {�Â»� ,k�¯� É��ÁZ�¯
� ÃY�¼Å­Â¸]� s��� \·Z«� �{� ,|ÅZ��¶»Z¯� ÉZÅ

�ÃZ´�¿Y{�Ê�ÅÁ�a�Ä���»��{��Y�°e�Ä��Z]�Ê§{Z�e
�µZ���{�É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�����

|Ë{�³� d�¯ .�¶�¿� �{� [Â¸�»� ½ZÅZÌ³� [Zzf¿Y
M1��Á� Ã|��¹Zn¿Y�Ê�Y���[Â¸�»�cZ¨���Z�Y�]

�µZ���{�d�¯�ÉY�]�Ê§Z¯��~]�ÉY�Y{�Ä¯�Ê¿ZÅZÌ³
�Ä¿Zz¸³��{�|¿Y�Ã{Â]�¹Á{�d�¯��Ìv»�Z]�ÃZ´�¿Y{

ÊÀ��� ¶Ë�Âf¯Z§� c�Â�� Ä]�s��� \·Z«� �{  
­Â¸]Ê§{Z�e� ¶»Z¯� ÉZÅ��µZ�� �{� �Y�°e� Ä�� Z]
�����|Àf§�³� �Y�«� d�¯� {�Â» .�Ê���]� dÆm

�É�Â��Ä]�¶¼ve�½Y�Ì»����Ã|»M�d�{�Ä]�`ÌeÂ¿�
�º«�� ÃY�¼Å� Ä]� Z»Z³� Ä �Y� ¦¸fz»� ÉZÅ� �{� �Y
�Äf¨Å��{�Ä¿Zz¸³��{��{�Ã|��d�¯�½ZÅZÌ³�,|ÅZ�

Ä���É�Â��d�¸£�Ä��Z]�ÃZ»�Á{�c|»�Ä]��Z]���,
����Á����µÂ»�Ê¸Ì»NaCl�|¿|��É�ZÌ]M .�dÆm

µÂ¸v»� ,½ZÅZÌ³� ÊËY~£� {YÂ»� ¾Ì»Ze�É�Â�� ÉZÅ
Ä]�Ä]� Äf§ZË� �ÌÌ¤e� |À¸³ÂÅ� ÊËY~£� µÂ¸v»� c�Â�

Ã{Y{�½ZÅZÌ³|� .� �Y�|À¸³ÂÅ�ÊËY~£�µÂ¸v»�/���
�¹�³MgSo4 �,7H2O�,�/���¹�³KH2PO4�,�/��

� ¹�³a2MoO4� ,2H2O� ,�/��¹�³  
CuSO4 2H2O� ,��/��� ¹�³ZnSO4 � ,7H2O�,  

  

�/��� ¹�³MnCl2 ,  2H2O� ,��/���¹�³
H3BO3� ,��� ¹�³EDTA� ,��/��¹�³FeSO4 �,
7H2O�,��/����¹�³K2SO4�,����¹�³CaSO4 �,
2H2O�� �{����� ÄfË|Ì�Y� Z]� �fÌ·�/���|�� ÄÌÆe

)� .(�µÂ�� cZ¨�� ,µÂ¸v»� �Z¼Ìe� ÃZ»� Á{� �Y��a
³�{Y| e�,Ä�Ë��µÂ��,Ä«Z��,ÃZÌ³��e�½�Á�,Ä�Ë��Ã�

�Á�Ä�Ë��®�y�½�Á� ,ÊËYÂÅ�d¼�«�®�y�½�Á
Ã�Y|¿Y�{�Â»�ÃZÌ³��Z»ÂÌ]d§�³��Y�«�É�Ì³ .Ã{Y{�ZÅ

¹�¿��Y�Ã{Z¨f�Y�Z]�É�Z»M��Y�§YSPSS�ÄË�ne�{�Â»�,
|Àf§�³��Y�«�¶Ì¸ve�Á.  

  
hv]�Á�lËZf¿  

���¿� {�Â»� cZ¨�� �¿ZË�YÁ� ÄË�ne� µÁ|m
½Z�¿ÊÀ »�¥ÔfyY�{ÂmÁ�Ã|ÀÅ{ ��¾Ì]��Y{�sÂ�

¾ËÓ� ,É�Â�� ¦¸fz» ��iY� Á� Ê���]� {�Â»� ÉZÅ
¾ËÓ�Á�É�Â��¾Ì]�¶]Z¬f» �¦¸fz»�cZ¨���{� ZÅ

�|��{�®Ë�Á�lÀa�µZ¼fuY�t����{�Ê���]�{�Â»
Ê»�|�Z])µÁ|m �.(  

�cZ¨�� Ê»Z¼e� �{� É�Â�� ¦¸fz»� sÂ��
�{ÂmÁ�Ä]�Y��ÊÆmÂe�¶]Z«�Ê¨À»�cY�iY�Ê���]�{�Â»

{�ÁM .����ËY�§Y�Z]�{�YÂ»��j¯Y��{�Ä¯�É�Â��Ä]�t
ÊÀ »��ÅZ¯�É�Â��{�Â»�cZ¨��Ê»Z¼e��{�É�Y{
|»M� {ÂmÁ� Ä]� Ê���] )� µÁ|m�(.��h�Z]� É�Â�

Ê»� ÃZÌ³� ��Âe� [M� [~m� �ÅZ¯{Â� .��Àe
�[M� �Y|¬»�¾Ì]�µ{Z e�¾f§��¾Ì]� �Y�h�Z]�É�Â�
±�]� �Y� Ã|�� �§{�[M� Á� Ä�Ë�� �Y� Ã|��[~m�ZÅ

Ê»{Â� .±�]� [M� �Y|¬»� ÄnÌf¿� �{��ÅZ¯� ZÅ
Ä¿�Á�� ,d§ZË� |ÅYÂyÄf�]� ZÅ���¿Z���Âe� Á� Ã|�  
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     � �{���Z»Z³� Ä �Y�É�³ d¨�� �{��¬§��½�Á
�ÊÀ »�¥ÔfyY�{ZnËY�h�Z]�ÊËYÂÅ�d¼�«�®�y

¾ËÓ�¾Ì]� �Y{d�Y� Ã|�� ZÅ. �¶]Z¬f»��iY�¾ÌÀr¼Å
�cZ¨�� �{� ¾ËÓ� Á� É�Â�ÃZÌ³� �e� ½�Á�� Á�d^�¿

�®�y� ½�Á� Ä]� Ä�Ë��®�y� ½�Ád¼�«ÊËYÂÅ�
�d�Y� Ã{Â]� �Y{� ÊÀ »)� µÁ|m� .(�d�Å� ¾Ì]� �Y

�¾ËÓ�,�{�¾ËY��Y�Ã|»M�d�{�Ä]�¾ËÓ�-��-��� 
 »� �ËY�§Y� ÉY�Y{ÊÀ�®�y� ½�Á� cZ¨�� �{� �Y{

Ä�Ë�,��{�°¸¼�� Á� ÊËYÂÅ� d¼�«� ®�y� ½�Á
d�Y�Ã{Â]��Z»ÂÌ].  

¾ËÓ� �{� �Y� Ã|»M� d�{� Ä]� ÉZÅ�����É�³
�¥ÔfyY� Ä«Z�� µÂ�� d¨�� �{� �¬§� Z»Z³� Ä �Y

|¿Y� Ã{Y{� ½Z�¿� �Y{� ÊÀ » .�Á� É�Â�� ¶]Z¬f»� �iY
�Ã{Â]� �Y{�ÊÀ »� Ä�Ë�� Ã�³� {Y| e�d¨�� �{�¾ËÓ

�d�Y)� µÁ|m�.(�ËÓ����¾Ì]� �{��Y� ¶�Zu� ¾
� ,Ä �Y� �{� ¾ËY� �Z¼Ìe� ¾ËÓ� -���-�����ÉY�Y{

ÊÀ »� �ËY�§Y�½�Á� ,Ä«Z�� µÂ�� cZ¨�� �{� �Y{
Ä�Ë��®�y� ,�ÃZÌ³��Z»ÂÌ]� Á� Ä«Z��®�y�½�Á
d�Y� Ã{Â] .� ¾ËÓ� ¾ÌÀr¼Å�-���-������{

� Á�ÊËYÂÅ�d¼�«�®�y�½�Á�cZ¨��d^�¿�½�Á
� ®�y� Ä]� Ä�Ë�� ®�y� ½�Ád¼�«ÊËYÂÅ��Z]

��Y{�ÊÀ »�¥ÔfyY�ÉY�Y{�|ÅZ�d�Y�Ã{Â] .�¾ËY��{
�¾ËÓ�Ä ·Z�»�-���-�����Ä«Z��µÂ��¾Ì´¿ZÌ»�Z]

�����Y{�ÊÀ »�¥ÔfyY�¾Ë�f�Ì]�ÉY�Y{��f»�Êf¿Z�

    cZ¨�  

��Z¼Ìe
Ä �Y  

)É�³(  

É�Â��d�¸£ 

)µÂ»�Ê¸Ì»(  
Ä�Ë��µÂ�  

 )�f»�Êf¿Z�( 

Ä«Z��µÂ� 
)�f»�Êf¿Z�( 

{Y| e  
Ã�³  

�e�½�Á  
ÃZÌ³ )¹�³( 

�Ä�Ë��®�y�½�Á)¹�³( 

®�y�½�Á  
�ÊËYÂÅ�d¼�«

)¹�³( 

�Ä�Ë��d^�¿
�d¼�«�Ä]
ÊËYÂÅ 

��Z»ÂÌ])¹�³( 

��   

��  a��/��  a��/��  a��/�  a��/�  a��/�  a��/�  a��/�  a��/�  

��  a��/��  b��/��  b��/�  b��/�  b��/�  a��/�  b��/�  a��/�  

��  a��/��  c��/��  b��/�  b��/�  b��/�  a��/�  b��/�  a��/�  

���   
��  a��/�� a��/��  a��/�  a��/�  a��/� a��/�  a��/� a��/�  
��  a��/��  b��/��  b��/�  b��/�  a��/� ab��/�  a��/�  ab��/�  
��  a��/��  c��/��  b��/�  b��/�  a��/� b��/�  a��/� b��/�  

���   
��  a��/��  a��/��  a��/�  a��/�  a��/�  a��/�  a��/�  a��/�  
��  a��/��  b��/��  b��/�  b��/�  b��/� b��/�  a��/�  b��/�  
��  b��/��  c��/��  c��/�  b��/�  b��/� c��/�  a��/� c��/�  

���   
��  a��/��  a��/��  a��/��  a��/�  a��/�  a��/�  a��/�  a��/�  
��  ab��/��  b��/��  b��/�  b��/�  b��/�  b��/�  b��/�  b��/�  
��  c��/��  c��/��  b��/�  b��/�  b��/� b��/�  b��/� b��/�  

���   
��  a��/��  a��/��  a��/��  a��/�  a��/�  a��/�  a��/�  a��/�  
��  b��/��  b��/��  b��/�  b��/�  b��/�  b��/�  b��/�  b��/�  
��  b��/�  c��/��  b��/�  b��/�  b��/� b��/�  b��/� b��/�  

�µÁ|m� -��cZ¨��¾Ì´¿ZÌ»�Ä�ËZ¬»�º«���� ¦¸fz»�É�Â��ÉZÅ��Z¼Ìe��{�ZËÂ�  

�,Ä �Y��{��Å��{��Å��{�Ä]Z�»�¥Á�u�,d¨�ÊÀ »�¥ÔfyY�{ÂmÁ�¹|��Ã|ÀÅ{�½Z�¿ Ê»��Y{ |�Z].  
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|¿Y�Ã{Â]�|ÅZ��Ä]�d^�¿ .¾ËÓ �ÉZÅ� -��� -����
�Á�-��� -�����ÉY�Y{��´Ë{�ÉZÅ�¾ËÓ�Ä]�d^�¿

�|ÅZ�� Ä]� d^�¿� �Y{� ÊÀ »� �ËY�§Y� ¾Ë�f�Ì]  
|¿Y� Ã{Â] .� ¾ËÓ� -���-����� cZ¨�� �{�µÂ�

Ä«Z��,ÃZÌ³��e�½�Á��Á�d^�¿�Á�®�y�½Ä]�Ä�Ë��
�®�y�½�ÁÊËYÂÅ�d¼�«��¾ËÓ�Á�-���-����
�cZ¨���{Ä�Ë��®�y�½�Á�,�d¼�«�®�y�½�Á

ÊËYÂÅ� ,�d^�¿�®�y�½�ÁÄ]� Ä�Ë���®�y�½�Á
�ÊËYÂÅ�d¼�«�ÁÊÀ »��ËY�§Y�ÉY�Y{��Z»ÂÌ]�Y{�

� |¿Y� Ã{Â]� |ÅZ�� Ä]�d^�¿)� µÁ|m� .(�Á� �YÂ¿Y|¿Z¿
�ZËZn¿Z»)��(�{�Z¬·Y�Z]�,�Ä¸¼m��Y�¦¸fz»�ÉZÅ����

�³�ZËÂ��ÄfË�YÁ�Á�¾ËÓ�|Àq�ÉÁ��Ä]�Z»Z³�Ä �Y�É
�Ä¯�|À]ZË�d�{�Äf§ZË��Æm�¾Ë|Àq�Ä]�|Àf�¿YÂe

ÊÀ »��ËY�§Y�ÉY�Y{�|ÅZ��Ä]�d^�¿�¶¼ve��{��Y{
�Äf�Y{�¹ÂÌÀ»Â·M� Á�­Zy�¾ÌËZa�ÄfË|Ì�Y��Àe�Ä]

|À�Z].   
� �{����Z»Z³� Ä �Y� É�³ �cZ¨��Ê»Z¼e� �{

ÊÀ »� ¥ÔfyY� {ZnËY� h�Z]¾ËÓ� ¾Ì]� �Y{�Ã|�� ZÅ
�Yd .��{� ¾ËÓ� Á� É�Â�� ¶]Z¬f»� �iY� ¾ÌÀr¼Å

� cZ¨�Ä«Z�� µÂ�� ,Ã�³� {Y| e�� ÁÃZÌ³� �e� ½�Á�
�d�Y�Ã{Â]��Y{�ÊÀ »)�µÁ|m� .(�Ê»Z¼e¾ËÓZÅ�É
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]�d^�¿� �Y{�ÊÀ »��ÅZ¯�ZË� Á� |¿Y� Ã{Â]� |ÅZ�� Ä
ÊÀ »� ¥ÔfyY� Ä¿Â³� pÌÅ� ÉY�Y{�|¿Y� Ã{Â^¿� É�Y{

)� µÁ|m�.( �����Z¼Ìe� �Y� Ã|»M� d�{� Ä]� ¾ËÓ  

� ÉZÅ�{»�¾Ë|Àq� �{� ¹Y|¯� �Å� Z»Z³� Ä �Y� ¦¸fz
ÊÀ »��ËY�§Y�ÉY�Y{�Ê���]�{�Â»�d¨��d^�¿��Y{

�|¿Y�Ã{Â]�|ÅZ��º«��Ä])�µÁ|m� .(¾ËÓ�¾ËY�Ä]�ZÅ
¾ËÓ� ½YÂÀ�Ê»� �z]� |Ì»Y� ÉZÅ��{� |À¿YÂe  

µZ��¶¼vf»� ¹Z«�Y� Ä]�Ê]ZÌf�{�dÆm� Ã|ÀËM�ÉZÅ
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���[�z»� Á�d�Y� Ã{Â]�É�³Ä �Y� �{�¾Ë�e,���{
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�z]� ½Z¬¬v»� Z]� ­�f�»� ªÌ¬ve �É��ÁZ�¯
¾Ì]�½Z»�Z�Äf�Å�É��¿Y�Ê¸¸¼·Y�ÄÀ»Y{�,ÉY�����Ze

�����¾Ë�fÆ]� Y�� �°ËY� Á� Z»Z³� Ä �Y� �{� É�³
��{�[Â¸�»�cZ¨��Ä]�Ê]ZÌf�{�dÆm�Ä �Y��Ë{Z¬»

�� cÓÂ¬]Ã{�¯� ½YÂÀ|¿Y .� ÁY�ZaM� Á� \»Ze)��(�Z]� ,
�º«�� Ä]� Z»Z³� Ä �Y� ¦¸fz»� ÉZÅ�{� Ê]ZeÂe�a

MACS-450�¾ËÓ�¾Ë�f�Ì]�ZËÂ��ÉY�Y{�Ä¯�ÊËZÅ
ÊÀ »� �ËY�§Y�ZËÂ�� ÃZÌ³� ¦¸fz»� cZ¨�� �{� �Y{

� �{� �Z¼Ìe� �Y� Y�� |¿{Â]�����Ä]� Z»Z³� Ä �Y� É�³
|¿{�ÁM� d�{ .�¹Zn¿Y� Ê¸^«� cZ¬Ì¬ve� Ä]� ÄmÂe� Z]

�Zu� lËZf¿� Á� Ã|����¿� Ä]� ªÌ¬ve� ¾ËY� �Y� ¶  
Ê»� �Ë{Z¬»� ÄÀ»Y{� |������� Ze�����Ä �Y� É�³

Ê»� Z»Z³ÄÀÌÆ]�ÉZÅ�Z¼Ìe�|¿YÂe�Ê]ZÌf�{�dÆm�ÉY
�ÃZÌ³��{�É�Â��¶¼ve�Z�Â�y�,[Â¸�»�cZ¨��Ä]

ZËÂ� |�Z] .  
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Study on Salt Tolerance of Gamma Ray Induced Mutants in 032 Soybean 

Cultivar in Greenhouse Condition   

M. Kia1, N.A. Babaeian Jelodar2 and N.A. Bagheri3  

1- Former M.Sc. Student, Sari Agricultural Sciences and Natural Resources University 
2- Professor, Sari Agricultural Sciences and Natural Resources University 

3- Assistant Professor, Sari Agricultural Sciences and Natural Resources University   

Abstract 
     Study on salt tolerance of 35 lines derived gamma ray irradiation on 032 soybean 
cultivar (M2 generation) were conducted. Seeds of selected M1 lines were sown in 
greenhouse with 3 levels of sodium chloride (30, 60 and 90 mM) in sandy culture in 
factorial experiment on the basis of randomized complete block design with 3 replications 
in 2008. After 60 days salinity treatment, the traits of stem length, root length, root node 
number, plant fresh weight, dry weight of aerial part of plant, root dry weight and plant 
biomass were recorded. Analysis of variance indicated that there were significant 
differences between salinity, lines and interaction between salinity and lines. Also results 
showed significant differences in morphological traits. The observations showed the most 
extensive variation range was belong to 320 Gy dose of gamma ray. In this study, 10 lines 
were selected and they were tolerant to all salinity levels. These promising lines can be 
used as new germplasms to obtain new salt tolerance varieties in near future.  

Keywords: Soybean, Salinity, Gamma ray   
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