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�,Ê��§�ÉZÅ�ÄyZ�{Y| e �{�¥Ô£ �Ä/eÂ]��µÂ/��,

¥Ô£�{�Ä¿Y{�{Y| e�, �,¥Ô/£ ��Y�/Å�½�Á ��Á�Ä/¿Y{
{Â]�Ä¿Y{�{�°¸¼� .��{�/°¸¼��ÉY�mY�Zf�Y��¾ËY��{

�¾Ì´¿ZÌ»��Y�� Â]������/Å��Y�Ê§{Z/�e�\/zfÀ»�Ä/e  
������Y��/a��/Ì¿�{�/°¸¼��Á�|/��É�Ì³�Ã�Y|¿Y�c�¯
�Ä]�ÄÌ�Zu��iY�¥~u�Z]���Á��y�Á{��Y�d�Y{�]  

��Zf°Å��{�¹�³Â¸Ì¯¶Ë|^e��|/�. ��Y��/a ��Ä/Ë�ne  
  

�¿ZË�YÁ cZ¨� �ÌeÓ�s���¾Ë�YÂ»��Z�Y�]��Á  
���Ä/]�Ê/���]�{�Â»�cZ¨��ÉZÅ�¾Ì´¿ZÌ»�Ä�ËZ¬»

¾//°¿Y{�ÉY�Ä//À»Y{�|//Àq�½Â//»�M��Á� �Y �Á�   
�ÄË�ne��Ì�»�\ËY���Á��Z/Å�¶»Z��Ä]�ÄË�ne���/Ì¿  

�|//Ë{�³�Ã{Z¨f//�Y.�����Â//Àe�\Ë�//��¾¼//���{  
��������d^/�¿�ª/Ë���Y�d¨/���/Å�ÉY�/]�Z/Å�`ÌeÂ¿

���¾Ì´¿Z/Ì»�Ä/]�ZÅ�`ÌeÂ¿��¾Ì´¿ZÌ»��ZÌ »�¥Y�v¿Y
��|]���ZÅ�`ÌeÂ¿��½Z¼Å�����Ä^�Zv»|� .�{ 

��É�Z/»M�ÉZÅ�Y�§Y�¹�¿�Ä ·Z�»�¾ËYMSTAT-Cˬ 

SAS Á Path2 «�Ã{Z¨f�Y�{�Â»d§�³��Y� )��(.  
  

lËZf¿�hv]�Á   
     ��¿ZË�YÁ�ÄË�ne�lËZf¿��Ê/���]�{�Â»�cZ¨�

��Z�Y�]¶¼ ·Y�Âf�{��ÌeÓ�s�� �µÁ|m��{��
d�Y�Ã|��k�{ .  

  

µÁ|m � - �ÌeÓ�s���¾Ë�YÂ»��Z�Y�]�Ä¿Y{�{�°¸¼���¿ZË�YÁ�ÄË�ne  
  
  

�ÌÌ¤e��]ZÀ»  

  
  
Äm�{  
É{Y�M  

�cZ ]�»�¾Ì´¿ZÌ»)M.S(  
�¾Ì·ÁY�Ä¸�Z§
��Y�¥Ô£

t���¾Ì»�  

�ÄyZ��{Y| e
Ê��§  

¥Ô£�{Y| e  
ÄeÂ]��{  

µÂ�  
)¥Ô£(  

¥Ô£��{�Ä¿Y{�{Y| e  �Y�Å�½�Á  
Ä¿Y{  

{�°¸¼�  
Ä¿Y{  

�Y�°e  �  ��/��  ��/�  ��/�  ��/�  ��/�  ��/����  ��/�������  
Ã|�¿�tÌv�e��Z¼Ìe  ��  **��/��  **��/�  *��/���  **��/�  **��/�  **��/���  **��/������  
Ã|��tÌv�e��Z¼Ìe  ��  **��/��  **��/�  *��/���  **��/�   -  **��/���  **��/������  

�{�­Â¸] �tÌv�e��Y�°e
Ã|�  

��  ��/��  ��/�  ��/���  ��/�  ��/�  ��/���  ��/������  

�iR»�ÉZ�y  ��  ��/�  ��/�  ��/��  ��/�   -  ��/���  ��/������  
�¶»Z¯�­Â¸]�s���ÉZ�y

Ê§{Z�e  
��  ��/�  ��/�  ��/��  ��/�  ��/�  ��/���  ��/������  

yY{�ÉZ�y­Â¸]�¶  ��  ��/�  ��/�  ��/��  ��/�  ��/�  ��/��  ��/������  
* �Á** :�\Ìe�e�Ä]����{��Y{�ÊÀ »Â�µZ¼fuY�s�Á�lÀa|��{�®Ë.  
  

     ��Â�y�¾ËY��{�����Z/¼Ìe�cZ/ ]�»�¾Ì´¿Z/Ì»
�Ã|��tÌv�eÉY�]�cZ¨� �Y�¥Ô£�¾Ì·ÁY�Ä¸�Z§ 
�¾Ì»��t��)�Ì³�¾ËZ^¼¯(���ÉZ/Å�ÄyZ/��{Y| e�,

�,Ê��§¥Ô£�µÂ�,���Y�/Å�½�Á �Ä/¿Y{���{�/°¸¼��Á
�Ä¿Y{�ÉY�]�Á�|��{�®Ë�t����{{Y| e �{�¥Ô£   

ÄeÂ]��t����{��|��{ ���d/�Y�Ã|/���Y{�Ê/À »   
����¾Ì//]��Y{�Ê//À »�¥Ôf//yY�{Â//mÁ�¾Ì//^»�Ä//¯  

������Z/v·��Y�Ä/ ·Z�»�{�Â/»�ÉZ/Å�`ÌeÂ¿���cZ¨/�  
��|//�Z]�Ê//»��¯~//·Y�©Â//§. ��Ä//�ËZ¬»�¾¼//���{  

¾Ì´¿ZÌ»�ÉZÅ ����Ê/���]�{�Â/»�cZ¨/����Á��Ä/]  
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°¿Y{�ÉY�ÄÀ»Y{�|Àq�½Â»�M�¾�µÁ|/m��{ ���k�{
d�Y�Ã|� .��Y�¥Ô£�¾Ì·ÁY�Ä¸�Z§�cY�ÌÌ¤e�ÄÀ»Y{

��Y�¾Ì//»��t�//��/���Ê//·Y�/����Ä//]��f¼Ìf¿Z//�
��ÉZ////Å�`////ÌeÂ¿���{�\////Ìe�eMaverick��Á

Havtwing��d/�Y�Ã{Â]��Ì¤f» .���ÊËZ/Å�¾Ì´¿Z/Ì»
�|À�Z]�Ê»�­�f�»�¥�u�®Ë�¶«Y|u�ÉY�Y{�Ä¯  

��|/¿�Y|¿�É�Y{�Ê/À »�¥ÔfyY�É�Z»M���¿��Y .��Ä/]
�Ä¯�¾ËY��Zv·�����{�Y��É��Z/]��/¬¿��Â/]�»�d¨�

���Y~///·�,{�Y{�d///�Y{�]�d///§Y�½Y�///Ì»�d///Æm  
���Ë{Z//¬»��Y�É�Y{�Â//y�]�Z//]�ÉZ//Å�`//ÌeÂ¿����

��{Â//]�|//ÅYÂy�d//ËÂ·ÁY��{�ÓZ//]�Ä//]��f¼Ìf¿Z//� .
�c�Â��Ä]�Ä¿Y{�{�°¸¼��Z]�d¨��¾ËY�Ê´f�^¼Å

��Y{�ÊÀ »�Á�d^j»)**��/� (����Ä/¯�d/§ZË�Ê/6¸ne  
����Y�Ä/¯�ÊËZ/Å�`ÌeÂ¿��Ä¯�d�Y�½M�Ã|ÀÅ{�½Z�¿

Ë{Z¬»���Y�|À/�Z]�Ê»��Y{�Ây�]�d¨��¾ËY�ÉÓZ]��  

����{Â//]�|//ÀÅYÂy��Y{�Â//y�]�É�eÓZ//]�{�//°¸¼�     .
���Y�Ê///��§�ÄyZ///��{Y|/// e�¾Ì´¿Z///Ì»�/����{  

�ÉZ//Å�`//ÌeÂ¿�M-45  �ÁProbsen��Ê//·Y�/�   
�{Holiday ��d//�Y�Ã{Â//]��//Ì¤f» .��Z//v·�Ä//]

������Z/]�d¨/��¾/ËY��Y{�Ê/À »�Á�d/^j»�Ê´f�^¼Å
mÂe��{�Y��É�iÂ»��¬¿�ÄeÂ]��{�¥Ô£�{Y| e��Ä/Ì

�{�Y{�Ä/¿Y{�{�°¸¼� .�����¾/ËY��/Ì¿�d/Ì6¸��Ä/Ë�ne��{
���/]��Y{�ÊÀ »�Á�d^j»�ºÌ¬f�»��iY�ÉY�Y{�d¨�
���d/¸��Ä/]�¾°Ì·Á�|�Z]�Ê»�ÄeÂ]��{�¥Ô£�{Y| e
�¶»Z��Ä¿Y{�{�°¸¼��Ê¸�Y�ÉY�mY�Ê¿Y�^m��YÂy
�½�Á�Á�¥Ô£��{�Ä¿Y{�{Y| e�,ÄeÂ]��{�¥Ô£�{Y| e
�����/Ì�¿�Ä/¿Y{�{�/°¸¼��ÉY�mY��Y�Êy�]�Ä¿Y{��Y�Å

�{Y| e��Á�Ê/¨À»�ºÌ¬f�»��iY�ÉY�Y{�¥Ô£��{�Ä¿Y{
|�Z]�Ê»��Y{�ÊÀ » )¶°� � (�Á)�µÁ|m�.(  

  

  
µÁ|m � - �Ä�ËZ¬»�Ä ·Z�»�{�Â»�ÉZÅ�`ÌeÂ¿��¾Ì´¿ZÌ»�¾°¿Y{��Á��Ä]�ÉY�]�Ä¿Y{�{�°¸¼��Á�{�°¸¼��ÉY�mYÁ�¹Z«�Y��{  

             �ZËÂ��ÉZÅ�¾ËÓ  
`ÌeÂ¿�  �¥Ô£�¾Ì·ÁY�Ä¸�Z§

�¾Ì»���t����Y
)�f¼Ìf¿Z�(  

e�ÄyZ��{Y| 
Ê��§  

�{Y| e
��{�¥Ô£
ÄeÂ]  

�¥Ô£�µÂ�
)�f¼Ìf¿Z�(  

�Ä¿Y{�{Y| e  
¥Ô£��{  

Ä¿Y{��Y�Å�½�Á  
)¹�³(  

�Ä¿Y{�{�°¸¼�)�¹�³Â¸Ì¯
�Zf°Å��{(  

1- H.p1 �/� hi �/� b-f �/�� ab ��/� b-f ��/� a-e ��/��� hi ����e 

2- James x Woodworth �/�� b-i �/� b-g �/�� b ��/� a-c ��/� a-c ��/��� b-h ����a-e 

3- James x Williams �/�� c-i �/� fg �/�� b ��/� a-d ��/� ab ��/��� c-h ����b-e 

4- Williams Columbus �/�� b-i �/� b-g �/�� b ��/� b-e ��/� a-e ��/��� c-h ����a-e 

5- Pavliceni �/�� d-i �/� fg �/�� b ��/� a-d ��/� ab ��/��� b-h ����b-e 

6- Neznana �/�� a-e �/� b-g �/�� ab ��/� a-e ��/� a-c ��/��� c-h ����a 

7- NS-6 �/�� a-i �/� fg �/�� b ��/� a-c ��/� ab ��/��� a-e ����a-e 

8- Tzi-Hua-N4 �/�� b-i �/� b-g �/�� ab ��/� a-c ��/� ab ��/��� c-h ����b-e 

9- Afr.65115 Protoria �/�� b-i �/� c-g �/�� ab ��/� ab ��/� a-e ��/��� b-h ����a-e 

10- S-S �/�� a-e �/� b-g �/�� b ��/� a-e ��/� a-g ��/��� c-h ����a-e 

11- Swift �/� e-i �/� b-g �/�� ab ��/� a-d ��/� a ��/��� c-h ����a-e 

12- Poplu 8-99 �/�� a-h �/� fg �/�� b ��/� a-d ��/� ab ��/��� c-h ����a-e 

13- A3237 �/�� c-i �/� b-g �/�� ab ��/� b-f ��/� a-g ��/��� c-h ����a-e 

14- Columbus �/�� b-i �/� b-g �/�� ab ��/� a-d ��/� a-c ��/��� c-h ����b-e 

15- Kitamishiro �/�� d-i �/� b-g �/�� b ��/� ab ��/� a ��/��� c-h ����b-e 

16- Maccal �/�� b-i �/� c-g �/�� b ��/� a-c ��/� ab ��/��� d-h ����e 

17- WilliamsxJames �/� e-i �/� b-g �/�� ab ��/� a-c ��/� ab ��/��� c-h ����b-e 

18- M-62 �/�� a-g �/� c-g �/�� ab ��/� a-e ��/� a-c ��/��� b-h ����a-e 

19- M-45 �/�� a-i �/� g �/�� b ��/� a-c ��/� ab ��/��� b-h ����ab 

20- Hassana �/�� d-i �/� b-g �/�� b ��/� a-e ��/� ab ��/��� c-h ����a-e 

21- Shessland �/�� a-i �/� b-g �/�� b ��/� b-f ��/� a-e ��/��� c-h ����a-c 

22- 5WCnc �/�� c-i �/� b-g �/�� ab ��/� b-e ��/� a-g ��/��� g-i ����c-e 

23- Nms13 5779 �/�� c-i �/� b-g �/�� b ��/� b-e ��/� ab ��/��� c-h ����a-e 

24- Protbst �/�� a-i �/� c-g �/�� b ��/� b-e ��/� ab ��/��� c-h ����a-e 

25- Mustang �/�� c-i �/� fg �/�� b ��/� a-d ��/� a-d ��/��� a-f ����ab 
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�Ä¿Y{�{�°¸¼��Ê´f�^¼Å�Á�Ê°Ìf¿���ÂÀe�Ê���]......................................................................................................... .............................��    
  

µÁ|m�Ä»Y{Y � :  
`ÌeÂ¿�  ¥Ô£�¾Ì·ÁY�Ä¸�Z§  

�t����Y ¾Ì»� )�f¼Ìf¿Z�(  
�ÄyZ��{Y| e  

Ê��§  
¥Ô£�{Y| e  

�ÄeÂ]��{  
¥Ô£�µÂ�  

)�f¼Ìf¿Z�(  
��{�Ä¿Y{�{Y| e

¥Ô£  
�Ä¿Y{��Y�Å�½�Á  

)¹�³(  
�Ä¿Y{�{�°¸¼�

)¹�³Â¸Ì¯��Zf°Å��{(  
26- L.D.3 �/�� b-i �/� d-g �/�� ab ��/� ab ��/� a-d ��/��� a-c ����a-e 

27- Holliday �/�� a-i �/� a �/�� a ��/� b-e ��/� h ��/��� a-g ����a-e 
28- Essex �/�� a-i �/� b-g �/�� ab ��/� b-f ��/� gh ��/��� a-g ����a-e 

29- LD8149 �/�� e-i �/� b-g �/�� ab ��/� a ��/� d-h ��/��� ab ����c-e 
30- Linford �/�� a-i �/� b-g �/�� b ��/� a-e ��/� a-e ��/��� a-e ����c-e 

31- Salin �/�� a-i �/� b-g �/�� ab ��/� a-e ��/� a-g ��/��� c-h ����a-e 
32- Ks.H694 �/�� b-i �/� b-g �/�� b ��/� a-d ��/� b-g ��/��� a-f ����a-e 
33- hameston �/� f-i �/� b-g �/�� b ��/� b-e ��/� a-g ��/��� c-h ����a-e 

34- TN4s6 �/�� b-i �/� b-g �/�� b ��/� a-d ��/� ab ��/��� e-i ����a-d 
35- Calnoax �/�� d-i �/� b-g �/�� b ��/� b-f ��/� a-e ��/��� a-e ����ab 
36- Haueve �/� g-i �/� b-g �/�� ab ��/� d-f ��/� b-g ��/��� hi ����de 
37- Cilhord �/�� a-d �/� b-g �/�� ab ��/� a-e ��/� f-h ��/��� a-d ����a-e 

38- Jack �/� f-i �/� c-g �/�� ab ��/� c-f ��/� ab ��/��� i ����e 
39- Delsoy �/�� b-i �/� b-g �/�� ab ��/� a-c ��/� ab ��/��� c-h ����a-e 

40- Havtwing �/�� a �/� ab �/�� ab ��/� a-d ��/� b-g ��/��� g-i ����a-e 
41- D.P.X �/�� a-f �/� a-c �/�� ab ��/� a-c ��/� a-e ��/��� a ����a-c 

42- TN6.90 �/�� ab �/� a-d �/�� ab ��/� a-e ��/� c-h ��/��� d-h ����a 
43- Maverick �/� i �/� e-g �/�� ab ��/� ef ��/� a-g ��/��� g-i ����c-e 
44- TNS.9S �/�� a-f �/� b-f �/�� ab ��/� a-c ��/� a-f ��/��� f-i ����a-e 
45- Probsen �/�� e-i �/� f-g �/�� b ��/� b-e ��/� a-g ��/��� c-h ����b-e 
46- Tellar �/�� a-e �/� b-g �/�� ab ��/� b-e ��/� a-c ��/��� c-h ����a-e 
47- Sari �/�� a-c �/� b-g �/�� ab ��/� a-e ��/� a-g ��/��� a-e ����a-d 
48- Hill �/�� a-e �/� a-e �/�� ab ��/� f ��/� a-c ��/��� f-i ����b-e 

49- Pershing �/�� a-i �/� a-e �/�� ab ��/� b-e ��/� e-h ��/��� e-i ����c-e 

�ÂÀe��\Ë�� (%)  ��/��  ��/��  ��/��  ��/�  ��/�  ��/��  ��/��  
¾Ì´¿ZÌ» ,ÊËZÅ �{ �Å ,½Âf� Ä¯ ÉY�Y{ ¶«Y|u ®Ë ¥�u ­�f�» Ê» |À�Z] �Z�Y�] ½Â»�M |Àq ÄÀ»Y{ ÉY ¾°¿Y{ �{ t�� µZ¼fuY |��{�®Ë cÁZ¨e ÊÀ » É�Y{ |¿�Y|¿. 

  
    ÄeÂ]��{�¥Ô£�{Y| e    Ê��§�ÄyZ��{Y| e  
          
          
    ¥Ô£��{�Ä¿Y{�{Y| e      
          

Ä¿Y{�{�°¸¼�  

        

    ¥Ô£�µÂ�      
          
          

    Ä¿Y{��Y�Å�½�Á    ¾Ì»���Y�¥Ô£�¾Ì·ÁY�Ä¸�Z§  
  U        
�¶° � -���Y{Â¼¿�cZ¨��Ê6¸���]YÁ���]�ÊÀf^»Z��{Y| e�,¾Ì»���Y�¥Ô£�¾Ì·ÁY�Ä¸�Z§LY�mY�Á�{�°¸¼��,Ê��§�ÉZÅ�Äy  

           �{�°¸¼���{���ZËÂ��`ÌeÂ¿�.
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µÁ|m � -�Ä¸�Z§�Á�Ê��§�ÄyZ��{Y| e��ºÌ¬f�»�cY�iY�Á�Ä¿Y{�{�°¸¼���]�{�°¸¼��LY�mY�ºÌ¬f�»��Ì£�Á�ºÌ¬f�»�cY�iY  
            �{�°¸¼��LY�mY��]�¾Ì»���Y�¥Ô£�¾Ì·ÁY�dÌ¸��ÄË�ne��{    

��{�¥Ô£�{Y| e�ºÌ¬f�»��iYÄ¿Y{�{�°¸¼��]��ÄeÂ]  ���/�  Ä¿Y{�{�°¸¼��]�¥Ô£�µÂ���ºÌ¬f�»��iY  ���/� -  

��Y�ºÌ¬f�»��Ì£��iY
ªË��  

¥Ô£��{�Ä¿Y{�{Y| e  ���/� -  
ªË����Y�ºÌ¬f�»��Ì£��iY  

ÄeÂ]��{�¥Ô£�{Y| e  ���/� -  
¥Ô£�µÂ�  ���/�  ¥Ô£��{�Ä¿Y{�{Y| e  ���/�  
Ä¿Y{��Y�Å�½�Á  ���/� -  Ä¿Y{��Y�Å�½�Á  ���/�  

¯¶  ���/�  ¶¯  ���/�  
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Evaluation of Genetic Variation and Correlation Among Yield and 
Yield Components in Soybean Genotypes Using Multivariate Analysis 
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Abstract 
     In order to evaluate genetic variation and path analysis of yield components and 
grain yield, 49 soybean genotypes were studied based on simple lattice design. Analysis 
of variance based on lattice design revealed significant differences among the genotypes 
for all the traits. The results of path analysis revealed that among yield components, 
1000-seed weight showed significant positive direct effects on grain yield and number 
of seeds per pod and pods per plant were stayed in next step. Number of branches 
showed significant positive direct effect on pods per plant but it showed significant 
negative direct effect on seeds per plant. The genotypes showed maximum and 
minimum genetic variation for number of branches and pod length, respectively. Results 
of factor analysis revealed nominal yield components in  first factor showed the most 
variation among the genotypes and the second factor expressing the metric yield 
components. In this study the genotypes M-45, Mustung, TN6.90, Calnoax and Tellar 
with the means of seed yield 4830, 4590, 4685, 4520 and 4380 kg ha-1 respectively, 
have considered as suitable genotypes for this trait and also they were classified as one 
statistical group, respectively. 
 
Keywords: Direct effect, Factor analysis, Path analysis, Soybean 
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