
   

M7

L17

 

WI

   

CL

 

r=

     



�aÁÊ�Y���½ZÅZÌ³�sÔ�Y�Ä»ZÀ�Å /¹Á{�µZ�/ �Ã�Z¼�� /�½Zf�]Ze�Á��ZÆ]���� ................................................................................ ��    
  

Ä»|¬»  
     Â�ËZ Z] ¼¸�� ¹Z¿Ê Glycine max�Y�Y{É�
�Ë¸�Y�Ä�Ê�¬¼�Ê�»�Ä¯�Ã{Â]Ê�Z§���Ze�|¿YÂeÉ 

����f¿Z�Ê��f»É�Z¼¿�}Â¨¿�­Zy��{Ë| )� .(�Z]
¼ÅY� Ä]� ÄmÂeÌ³� dÌÂ�� ÃZËZ�·Âe� �Zv·� �YÌ�|
XeÁ�a�Á�¾£Á�Ì�¾¬veÌ���]��Â�y��{�ªÊ�

�ÂÀe �Â·Â§�Â»�cZ¨�Ë°Ê�f¿�� ÁÌ°Ê�ÓË¾ �ZÅ
¹Z«�Y� Á Y� �Y� Ã{Z¨f�Y� �Â�À»� Ä]� ¦¸fz»Ë�¾  

ÓË¾ ¹Z«�Y� Á� ZÅ,��Á��� Á� ¹�ÓÉ����¿� Ä]  
»Ê�|��.�Â���{Ë�]� ZÌ�ZÉ���Â��Ä]�cZ¨���Y

¬f�»ÌÆ�� Ä¿Y{� {�°¸¼�� �{� ºÌ|Àf�Å� º 
)�� .(¬veÌ�]� cZ¬Ì�ZÉ�Y�]É���fÆ]� ­�{

�Â·Â§�Â»� cZ¨�� �]YÁ�Ë°Ê�»� Á� ÃÂv¿� ÁÌ½Y� 
Y� �iYË��� �Y� {�°¸¼�� �]� cZ¨�� ¾Ë�ne� ªË�Ä
Y��Ë�»� \Ì�ne� Á� �Ë¶»Z�� Ä]� Ä �c�Â�� ZÅ

d�Y� Äf§�³ .Á� ½Zy ºeZu )�� (���Y�³
¿{Â¼¿|�»Z¼e� Ä¯Ê�£� Ä]� cZ¨�Ì�µÂ�� �Y� �

´f�^¼Å� ¥Ô£Ê�À »� Á� d^j»Ê��Y{É��Z]
|¿�Y{�{�°¸¼� .�ÀÅË½Y�Z°¼Å�Á�Â° )� (��fyY�Á

�¸À�Y� Á )� (�{Y| e�d¨��Ä¯�|¿{Â¼¿���Y�³
´f�^¼Å� ÄeÂ]� �{� Ä¿Y{Ê�À »Ê��Y{É��Z]

Àr¼Å� Á� {�Y{� Ä¿Y{� {�°¸¼�ÌY� ¾Ë�,d¨�� ¾
�eÓZ]Ë¬f�»� �iY�¾Ì�Á� {�Y{� Ä¿Y{� {�°¸¼�� �]� º
Z�¿�|¿{Y{�½Y�Ä¯Ë»�d¨��¾Ê �Ä]�|¿YÂe½YÂÀ� 
 »Ì�Z�£� [Zzf¿YÌ¬f�»� �Ìº�Y�]É�Z�ZÀ�ÊË�
eÂ¿�Ì`ZÅÊË�Â���{�ÓZ]�{�°¸¼�� Z]Ë�Ã{Z¨f�Y� Z
{Â� .½Y�Z°¼Å� Á� �Z´¿Z] )� (�|¿{Â¼¿���Y�³
Ä¯�Z]�Ä¿Y{�{�°¸¼��cZ¨���{Y| e�,Ä¿Y{�|��½�Á

Ä¿YÂm� �Y� �Á�¿�Ê���� ZeÌ³|Ê���Y� �Á�� {Y| e� Á
Ä¿YÂm¿�Ê�� Ze��%�Å|¸³Ê�´f�^¼ÅÊ��Á�d^j»
À »Ê{Y{�Y{��. Àr¼ÅÌ|¿{Â¼¿��z�»�ZÆ¿M�¾  
  

  
  

� Ä¯´f�^¼ÅÊ�Á{�Ä]�Á{É ��Y� �Á��{Y| e�cZ¨�
Ä¿YÂm ¿�Ê���� ZeÌ³|Ê³� �Z¨e�Y� ,Ì�{Y| e� ,ÃZ

�Á� d^j»� Ä¿Y{� |�� ½�Á� Á� ÄeÂ]� �{� ¥Ô£  
À »Ê�d�Y� �Y{ .�m�¿Ê�½Y�Z°¼Å� Á )��( 

��³��µ|»��{�Ä¯�|¿{�¯���Y�³Ì�,Ä¿Z³�|Àq�½Â
{Á|u �/���¤e� |��{ÌÌ�Ä]� Ä¿Y{� {�°¸¼�� cY�

¤f»� ½YÂÀ�Ì�,d�Y{�]��yZ�� ��Âe� Äf�]YÁ� �
]� {�°¸¼�Ì�Â·ÂË°ÊXeÁ�a� |��{� ,Ì�{Y| e� Á� ¾

mÂe� ÄeÂ]� �{� Ä¿Y{Ì»� ÄÊ ¼ÅY� Ä¯� ,{{�³Ì�d
]�d�Y{�]��yZ�Ì{�cZ¨���Y��Ë�´ »Ê |�Z] .

Àq�ºÅÌZf¿��Y�Ã{Z¨f�Y�Z]�ZÆ¿M�¾Ë�ne�lË¸��ÄÌ�d
]� Ä¯� |¿{Â¼¿� �z�»Ì�f�Ë¼¯� Á� ¾�fË��iY� ¾

¬f�»Ìe�e� Ä]� Ä¿Y{� {�°¸¼�� �]� d^j»� Á� ºÌ�\
d�Y{�]��yZ��d¨��Ä]��Â]�» )��/�=p (�Á

XeÁ�a� |��{Ì¾ )���/�=p (»Ê |�Z].�
�Ì½Y�Z°¼Å� Á� YÁZf�YÁ� )�� (��� �YË�ne� ªË�Ä
¸�Ì�eÓZ]�Ä¯�|¿{�¯���Y�³�dË¬f�»��iY�¾Ì�Á�º

��� �Y� Ä¿Y{� {�°¸¼�� �]� d^j»Ë�{Y| e� d¨�� ª
��§� ÄyZ�Ê�� ½M� �Y� �a� Á� Ze� �Á�����|��{  
Å{� ¶³Ê��� Ze� �Á�� ,Ì³|Ê³� �Z¨e�Y� ,Ì�½�Á� ,ÃZ

]�{�°¸¼��,Ä¿Y{�|�Ì�Â·ÂË°Ê��d�Y{�]��yZ��Á
»Ê |�Z] .�ÌZ��� Á� ��� ÃZÊË )�� (��� �YË�ª

�neË��³�� ÄÌ¿ÂÊ���j¯Y|u� Ä¯� |¿{Y{� ½Z�¿
¤eÌÌ��{� Ä¿Y{� {Y| e� cZ¨����Âe� {�°¸¼��cY�

mÂe� Ä¿Y{� |�� ½�Á� Á� ÄeÂ]� �{� ¥Ô£� ,ÄeÂ]Ì�Ä  
»Ê {Â�.�{Â �»É�½Y�Z°¼Å� Á )�� (���Y�³

��{�Ä¿Y{�{Y| e� ,ÄeÂ]�®e�½�Á�cZ¨��Ä¯�|¿{�¯
�eÓZ]�ÄeÂ]��{�¥Ô£�{Y| e�Á�ÄeÂ]Ë´f�^¼Å�¾Ê�
|¿�Y{�ÄeÂ]��{�Ä¿Y{�{�°¸¼��Z]�Y�. �{�°¸¼��cZ¨�

´f�^¼Å� ÄeÂ]� �{� Ä¿Y{� {Y| e� Á� ÄeÂ]� �{� Ä¿Y{Ê�
À »�Á�d^j»Ê��Y{É�]�{�°¸¼��Z]Ì�Â·ÂË|¿�Y{�®   
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�Zq{ �Àe Á {Â^¼¯ {YÂ» ¼¿Ê{Â� Á Y~· ³ÌÃZ   
�{ Y�§Ë|À �fÀ�Âf§ Z] ¶°�» �f¼¯É ÄmYÂ»   
»Ê{Â� Á �a ½|� ¥Ô£ZÅ Ä] ]ÂyÊ c�Â� 

»Ê³Ì{� )�(. ½�Á y®� Ã�³ZÅ �eÓZ]Ë¾ 
´f�^¼ÅÊ Y� Z] {Y| e Ã�³ Á | ] �Y ½M Z] ½�Á 

®�y �ËÄ� d�Y{ �{ �«YÁ Z] Y�§YË� ½�Á 

�ËÄ� Á Ä] µZ^¿{ ½M Y�§YË� {Y| e Ã�³ZÅ �{ 

�ËÄ� ½�Á Ã�³ZÅ ¿Ì� Y�§YË� aÌY| »Ê|À¯.  
     Zf¿Ë�ne� lË¸»Z�� ÄÊ�Ä¨·R»� �Á�� Ä]ZÅÉ�
¸�YÊ�Á�É ���Y���d¨�Ê��Á��ÁË³�Ê��Ë�Ä���{

µÁ|m ��d�Y� Ã|�� ÄWY�Y .�� ½Z¼ÅÂ�É��Ä¯  
Ê»� Ã|ÅZ�»Ä]� º��� Ze� µÁY� ÉZÆ¸»Z�� {Â�  

  
  
  

  

e�eÌ�\��� ,��� ,��� ,��� ,��� Á����{� Á� |��{  
� �Â¼n»���Ã{Y{�¶¯�cY�ÌÌ¤e� �Y� |��{ �Y�� ZÅ

Ê»�¾ÌÌ^e|ÀÀ¯.��¨eÌ� ����¤e� �Y� |��{ÌÌ�cY�
���¤f»Ì� ��Âe� ���]� ¶»Z�ÌY�Z¯� �³� ½ZÊË�
Âf»��ne� �Ë¸»Z�� ÄÊ��Ôy� �{�½{Â¼¿� Ä

Ã{Y{�cZ�Ô�Y ZÅÉ ���ÓËÂ��¾Ë»�ZÊ |�Z] .��{
¶°� ��¿Ì�Y{Â¼¿�� SCREE PLOT ÁËY�Ã�Ë�¾
���]Ê Y�]� ¶»Z����� Ä¯�d�Y� Ã{Y{� ½Z�¿É�
mÂeÌÃ{Y{� cZ�Ô�Y� ÄZÅÉ�YË¬ve� ¾Ì§Z¯� ªÊ�

��d�YË�¬e� �Y{Â¼¿� | ]� Ä]�º���¶»Z�� �Y� Y�Ë�0Z^
�y�c�Â��Ä]Ê�»��{ÊMË| )��.(  

  

 
¶°� � -���Y{Â¼¿Scree graph �¶»Z��Ä]�ÄË�ne���¾ËÓ�®Ë�Â·Â§�Â»�Á�Ê�Y���d¨�ZËÂ��ÉZÅ.  

  
     Ê»�½ZÌ]�¾ÌÀr¼Å��Â�Â»�¾ËY�¾Ì]�Ä¯�{�Y{
¾ËÓ�É�{Z»�Á�É�Zne�¹Z«�Y�Á�Äf§ZË��Æm�ÉZÅ

��ÂÀe� Äq�Å� Y�Ë�� ,{�Y{� {ÂmÁ� Ê°Ìf¿�� �ÂÀe
���¿�{�Â»�d¨����¿��Y�º�Ôa�¹����{�Ê°Ìf¿�

{�É�f¼¯�cY�ÌÌ¤e� |��{� ,|�Z]� �f�Ì]��Á�� �  
  

Ä¨·R»� Ä]� ÄË�ne�Ê¸»Z�� ÄË�ne� Á� Ê¸�Y� ÉZÅ
|��|ÅYÂy�ÄÌmÂe )���Á��.(  

     �½Y�Á{� Ê¸»Z�� \WY��� �Ë�eZ»� Ã|ÅZ�»� Z]
Ê»��z�»� ,Äf§ZË�µÁY�¶»Z��{�Â»��{�Ä¯�{Â�

,ÄeÂ]��{�Ä¿Y{�{Y| e�,ÄeÂ]��{�¥Ô£�{Y| e�cZ¨�  
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1- Stepwise 
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� ¾Ë�f�Ì]� \Ìe�e� Ä]��]� Y�� ºÌ¬f�»� d^j»� �iY

{�Y{� {�°¸¼� .� ½Y�Z°¼Å� Á� YÁZf�Y�Ì�)�� (��Y
]�Ä¯�|¿{�¯���Y�³�dÌ¸��ÄË�ne�ªË��/eÓZ�¾Ë�  

�Ä]� Ä¿Y{� {�°¸¼�� �]� ºÌ¬f�»� Á� d^j»� cY�iY
�,Ä¿Y{� |�� ½�Á� cZ¨�� ªË��� �Y� \Ìe�e

�Ê°Ë�Â·ÂÌ]{�°¸¼�)ÊËYÂÅ�¹Y|¿Y�®�y�½�Á (�Á
Ê»� d�Y{�]� �yZ�|�Z] .��{� Ä¯� ÊËZn¿M� �Y

Ä¸u�»� ½ÂÌ��³���Á���Ì¤f»� {Á�Á� �Y� | ]� ÉY
½Â»�M�µ|»��{�Ê¸^«�ÉZÅ�Ì¤f»�{>|m Ê»�|¿Â�

)��� Á�� (� Ä¯� d�Y� ¾�Á�� Y~·��Á�� ¾ËY� �{
ÊÀ »� �¬¿� Ä¯� ÊËZÅ�Ì¤f»��{� É�f³��]� �Y{

Ê»�Ê«Z]�µ|»��{�,|¿�Y{��]Ze�ÄÌmÂe��{�Z»Y�|À¿Z»
É{Â �� ½ÂÌ��³�� �Á����ÉZÅ�Ì¤f»� �¬§

Ê»�½Â»�M�|Ë|m��Â�u�ÉY�]�Ê¿Â»�M� Z»Y�|¿Â�
{�Y|¿�{ÂmÁ�µ|»��{� ZÆ¿M�{|n» )���Á�� (�Y~·

Ê»�Ã|���ÀË�³�ÉZÅ�Ì¤f»��Á��¾ËY��{�|À¿YÂe
�Z]� �f�Ì]�¾ÌÀq�d�Y�¾�Á��Ä¯�Ê·Zu� �{� ,|À

��]Ze�cZ¨��ÄÌmÂe��{�É�f¼¯��¬¿�ÊËZÅ�Ì¤f»
d�Y{� |ÀÅYÂy .��Y� Ä¸u�»� ¾ËY� �{� ,¾ËY� �]ZÀ]

�|��Ã{Z¨f�Y�É{Â ��½ÂÌ��³���Á���Y�Ä ·Z�»
dÌ¼ÅY� º¯� ÉZÅ�Ì¤f»� Ze�|¿Â�� ÊËZ�ZÀ�� �e

)µÁ|m � .(�½�Á� Á�d�Y{�]��yZ��d¨�� Á{
¿|��µ|»�{�YÁ�\Ìe�e�Ä]�ÊËYÂÅ�¹Y|¿Y�®�y�|
�Á�� Y�Ë�� {Â]� ÊÀÌ]� �Ìa� ¶]Z«� ÄnÌe� ¾ËY 

Ä¸u�»��Á��lËZf¿�É{Â �{�Y{��]��{��Ì¿�Y��ÉY 

)� (�{Y| e� ÉZÅ�Ì¤f»� É| ]� ¶uY�»� �{� Ê·Á
�{�YÁ� ÄeÂ]� �Z¨e�Y� Á� Ä�Ë�� ®�y� ½�Á� ,±�]

�\Ìe�e�Ä]�¹Y|¯��Å�Ä¯�|¿|��/��,�/���0Z^Ë�¬e�Á
�/���Y�� ÄeÂ]� ®e� {�°¸¼�� cY�ÌÌ¤e� �Y� |��{

Ê»�ÄÌmÂe|ÀÀ¯ .  
  

  
     � �Ì�»� \ËY��� ÄË�ne)dÌ¸�� ÄË�ne (

�½ÂÌ��³�� µ|»� �{� Ã|�� {�YÁ� ÉZÅ�Ì¤f»  
�É{Â �)µÁ|m � (�{�YÁ�cZ¨�� Ä¯� {Y{� ½Z�¿  

�{�°¸¼�� Á� d�Y{�]� �yZ�� �Y� �Ì£� Ä]� Ã|�  
�ºÌ¬f�»�Ì£� Á� ºÌ¬f�»� cY�iY� Ê°Ë�Â·ÂÌ]
|¿�Y{� ÄeÂ]� ®e� {�°¸¼�� d¨�� ÉÁ�� É�ÌqZ¿ .
��ZÌ�]� ºÌ¬f�»� �iY� ÄeÂ]� �{� ±�]� {Y| e� d¨�

¼¯Ê )���/� (��{�d�Y{�ÄeÂ]�®e�{�°¸¼���]
Ã|¼�� Ä¯� Ê·Zu�ÉÁ�� d¨�� ¾ËY� cY�iY� É

�ºÌ¬f�»��Ì£�c�Â��Ä]��f�Ì]�ÄeÂ]�®e�{�°¸¼�
Ê»�d¨�� Á{� ªË��� �Y� Ä¯� É�Â�� Ä]� ,|�Z]

�Ä]�ÊËYÂÅ�¹Y|¿Y�®�y�½�Á�Á�d�Y{�]��yZ�
� Z]� �]Y�]�Ê¼Ì¬f�»� �Ì£�cY�iY�\Ìe�e���/���Á

���/��{�Y{� {�°¸¼��ÉÁ� .�Z¨e�Y�ÄeÂ]���iY� �Ì¿
�Ê¼¯�d^j»�Á�ºÌ¬f�»)���/� (�{�°¸¼��ÉÁ�

�c�Â��Ä]�Y��{Ây�cY�iY��f�Ì]�d¨��¾ËY�Á�{�Y{
�µZ¼�Y� {�°¸¼�� ÉÁ�� Ê¨À»� Á� ºÌ¬f�»�Ì£  

Ê»�ªË��� �Y� d¨�� ¾ËY� Ä¯� É�Â�� Ä]� {�Y{
�¹Y|¿Y� ®�y� ½�Á� Á� d�Y{�]� �yZ�� cZ¨�
�Z]� �]Y�]� Ê¼Ì¬f�»�Ì£� cY�iY� \Ìe�e� Ä]� ÊËYÂÅ

���/�-�� Á���/��{�°¸¼�� �]�{�Y{� ÄeÂ]�®e .
½Y�Z°¼Å� Á� µZ^«Y� lËZf¿� Z]� ÄnÌf¿� ¾ËY )� (�ºÅ

��Z¨e�Y�Ä¯�|¿{�¯��z�»� ZÆ¿M� Ä¯�{�Y{�Ê¿YÂy
{�Y{�{�°¸¼���]�Ê¨À»�Á�ºÌ¬f�»��iY�ÄeÂ] .�d¨�

�º¯�d^j»�Á�ºÌ¬f�»��iY��Ì¿�Ä�Ë��®�y�½�Á
)���/� (�0Zf^�¿�Ê¨À»� Á�ºÌ¬f�»� �Ì£�cY�iY� Á

�d�Y{�]��yZ��ªË��� �Y�É{ZË�)���/�- (�Á
ÊËYÂÅ� ¹Y|¿Y� ®�y� ½�Á )���/�- (�ÉÁ�

d�Y{� {�°¸¼� .�½ÂÌ��³�� �Y� ¶�Zu� ÄnÌf¿
�{Y| e�d¨��Ä��Ä¯�d�Y�¾ËY�ÉZËÂ³�É{Â �  

  1- Forward 
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Abstract 
      thirty-three M7 soybean mutant lines which originated  by  ray (co-60) from 
cultivar L17 irradiated with doses150, 200 and 250 Gray (absorbed dose), L17 cultivar 
and two commercial cultivars; Clark (CL) and Williams (WI) were evaluated in view of 
some agronomical and morphological traits under completely randomized design with 
three replications. In M7 mutant lines all traits except number of seed per pod showed a 
significant difference at =1% or 5% in comparison with L17 and commercial cultivars. 
The difference of seed per pod was not significant amongst studied lines. Seed yield per 
plant showed positive and highest correlation (0.886) with harvest index. Stepwise 
regression analysis showed 99.7% variation of yield per plant as a depended variable 
justified with harvest index and plant dry weight traits that harvest index value were 
more than plant dry weight. By using forward regression analysis except two mentioned 
traits other traits with low importance including number of leaf per plant, plant height 
and root dry weight were inserted in final regression model. Path analysis results 
showed that harvest index and plant height have respectively highest (0.6 ) and lowest 
(0.001) positive direct effects on seed yield per plant. Therefore harvest index trait can 
be used as relevant selection criteria for yield in plant breeding programs. By using of 
principal factor analysis with varimax rotation for studied traits, 6 factors were 
determined that these factors justified 89% of total variation. First factor justified 35% 
of total variation and this factor called as a yield factor.  

Keywords: Mutation, Regression analysis, Phonotypical correlation, Path 
                       analysis, Factor analysis 




