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Study of genetic variation in durum wheat germplasm for some morphological and 
agronomic characteristics
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	� 	�$�? �(���
/.

 t�(Nass, 1973)   4�D#A !�#& E��8�$ !"R�, X	� �& 

           �$�#& `�F"�$ 2�3 �% �� 1T �$ <%�D"/$ � \,Y���R���

       �% $� �%	�"� 4�DA �%�0�
� Z,$@R$**     '	#() 7#",�$� 

  <���&        �$�#& `�#F"�$ � %$% �$�#M �/��& %��� q�/ �% ��

              %$	#�8 � 7#8�& �% %�#0�
� �2#�$%�& u?�#� 2DA 7/

            %�#
� 7�#A�8 %�#0�
� Z,$@#R$ 2#�3 $� 78�& �% 7��? .

 ���#�� � 2Q�$�:(Qualset and Puri, 1974)   �#/��& �#& 

            #v
: 4�D#A �&�#,��$ � '���% '	#() �w�$�#8 �,�?x  � �

     ��	�) 1��� 7: 	�%$% 1�9� �D�:        q�#� � <�#�) C�#D8�$ �

   ���#& '	() �0�"�Y C�(8 7���.� �% ��wp� 4�DA 7��?

	("Q� �,��R$�y3 z�"F� {��(� �% '���%.

 4$%$��#####3(Jaradat, 1991) C�#####(8 +> 2D#####A 

�        ��#� |#�8��Y !�#& �% $� %�0�
� 7& 7"Q&$� \,Y���R��

   %$% �$�##M �##/��& %��##� 1�##
� '���% '	##() ���##& . �$

     7#,@c8 �$ <%�D"#/$ �&            C�#(8 �$	#�� 7#: %$% 1�9#� �"#/5: 

            C�#(8 �#& 7Q,��� �% 7���.� %��� ��� <%�8 !�& �% �}�8�(R

2/$ %�,� '���% '	() 1��Q0�: �% %�3��.

0�Q 0,��#�0��T � �"��(Peccitti and Annicchiarico, 

1998)     � �#� 7#�$% 1�� ��#���",$ ��� '	() ��� Z,���T �& 

� %�0�
� Z,$@R$ �% $� 7��? �����&	("Q�$% �wp.

  �N�/)+=I+ (         7#�$% �$@#� 1�� !�& $� 2�~� �l"Q�
�

   �7��(##/ q�##� 4�D##A �##&�J   %$	##�8 � ��	##�) 	##A�% 

      � 7#�$% �$@#� 1�� !�#& ��� %��T 2/% 7& 7��(/ ��� <�)

   %���###�� 2###/% 7###& �l"Q###�
� 7###��) ��###� C�###D8�$ .

  �H�$�)+=I= (     �#/��& �% @���JJ        ��#� <%�#8 �$ 7#��
� 

   �% ��� '	() ���&         !�#& $� �#"�~� �l"Q�
� 7s �)$ �'��

            7#��) ��� ��� %��T 2/% 7& 78�& C�D8�$ � 7�$% %�0�
�

           7�$% �$@� 1�� � 7��(/ q�� �& 7�$% %�0�
� !�& �l"Q�
�

  %����� 2/% 7& .   ���#?T���)+=>J (     � 2#�~� �l"Q#�
�

                4�D#A � <�#�) 7#�$% %�#0�
� 2D#A !�#& $� ��$% �(��

  $	##�8 �\9##,� q�##� �7��(##/ %�##0�
� �7��(##/ �% 7##�$% %

      � 7��(##/ 1�� �7��(##/ �% 7���(##/ %$	##�8 �7��(##/ q�##�

%�
� _�$@) 7�$% �$@� 1��.

           ���#& '�#M�$ �0�"�Y C�(8 �/��& {���8 !,$ �$ X	�

   ��#���",$ �����9: 7& E�&�� '���% '	() �w�$�8 �,�?x �

 � \##,Y���R�� 4��A�]##? !�##��8 � 7##�:�8 � \##,@0�

    '	() %�0�
� �& �wp� ��$��       �&��"#/% ��#H(� 7#& '���% 

           !#,$ %�#0�
� %���& 2�3 �% `�F"�$ �$�& �,������� 7& 

 ��� 7����& �% <��) �%$[(�&2/$ %�&.

�7 m�	 � ����
    '���% ��##� '	##() �#0�"�Y C�##(8 �#/��& ��##H(� 7#&

            � \#,@0� ��#���",$ �����9#: ��� B/5� '�Y 7& E�&��

     ��$�� q�/ �% �7�:�8IIm+=I�    %$	#�8 +J> ��Y   �% |#�8

        �& <%�/ �$ <	��9� b�� \, a��M�      \#, �� 7: ���& 

   ���& �� �%+>  �8�#����8 7��@� �% 2�$% �$�M |�8��Y 

          	�	#� 29: �U& � q��� 7��8 � b5A$ 4�����8 7Q/p� .

           7�#A�R 7& ��"� �% �? ���s �% |�8��Y ��*J   �"
�"��#/ 

      	,%�) 29: 7"9� � ��3 4��A 7& .      7#",�$� !�#(s B#�

  � 7& ��$��,         29: ���& �� ���"�$ � $	"&$ �% 	��� 1$�(

	##� . �$ 	##�%�& 4��##�� �##/��& %��##� 4�D##A: !�l��##�� 

            aQ#W �#& \9#,� q�#� �'�#) aQ#W �& 7��(/ %�0�
�

               aQ#W �#& �0�$	#� q�#� �7��(#/ �% 7#�$% %$	�8 ��"
�"��/

  7��(##/ q�##� ��"
�"��##/ aQ##W�& <�##�) C�##D8�$ ��"
�"��##/

     �% 7���(##/ %$	##�8 ��"
�"��##/ aQ##W �##& 1�� � 7��(##/

     '�#) aQW �& 7�$% �$@� .        !�l��#�� ��#/$�& 4�D#A !#,$

               `�#F"�$ �#? �#� �$ �R%�]#8 4��A 7& 7: �$ 78�& �(�

	�	� ��$%�& 2�$%%�, 	�%�& <	�.

             �#& �R%�]#8 P5��#: b�#� 4��#A 7& t��,�$� 7,@c8

              1$�#(� 7#& ����9#: 1%�#: ��#R �& ���Q� �� ����$�08

          7#& E�#&�� ��#� |�8��Y � ����
�8        1$�#(� 7#& ��9#: �#�

     2R�) '�c�$ 2DA �� �$�& �$�08 .   ��#��"�$��� !�(s B�

     a,�##� �%�$	��"##/$ X$�##��$ �!�l��##�� ���##� ���##�T

     7##���3 �##: �% 4�D##A �M$	##W � �~:$	##W �4$�##��y8

 	� 7�/��� .        ��� !�#& �l"Q#�
� �&$�� �/��& ��H(� 7&

          2�3 � 	� 7�/��� �� 1T !�& �l"Q�
� a,$�� 4�DA
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  	� 7& �&��"/%       	(s 1��/�)� 7�W�� 7/ �% �����/�)� q

   2##R�) 4��##A '�##) 7##& '�##) _�� �##& �##.? <�##�y"�.

  4�D##A 1�##�� �##&$�� �##"�& ��% ��##H(� 7##& !�##(s B##� 

    �$ <%�D"#/$ �& �l"Q�
� a,$�� �'���% '	() �% z�"F�

�% _����  �� � (Dewey and Lu, 1959)   ��#/$ �#& � 

               B��"Q#� �#�6 � B��"Q#� 4$�#w$ 7#& 2#��� '$�)�,%  7#,@c8

	�	�.

no( � Y��4:
           �#H� �$ ����9#: '�M�$ 7: %$% 1�9� Z��[� !,$ �,�"�

               C�#D8�$ � \9#,� q�#� @#3 7& 7���.� %��� 4�DA �~:$

     �$% �#(�� X5"#?$ <��)  �#&       	#��$% �l,	#0, )   q�	#3+( .

          �#� <��#) �?$% <��"�$ 4��&�� !�l���� 1$@��) ����9#: (

          � 4�D#A �$�#& Z,�#��T �#�M$� 4����"�$ �l���&  z#�"F

    ����9: �?$% ��� 7��
� !�& �% %�3�� C�(8 70�& 2Q��

	�% �� 1�9� $�.

 q�	##3* a,�##� ���##��� X$�##��$ �!�l��##�� �,%�##�� 

           �#: �% �#/��& %��� 4�DA �~:$	W � �M$	W �4$���y8

    	�% �� 1�9� $� 7���3 .        <	#(�% 1�9#� �#��"�$��� !,$ �,�"�

          	#�$�8 �� 7: 	��& �� 4�DA a�6$ �$�& N�& C�(8   �$�#& 

 !����� �)%$[(�&	��& 	(
���$.

      ��#/$ �& z�"F� 4�DA !�& <%�/ �l"Q�
� a,$��

+J>     q�	3 �% 7��
� =     2#/$ <	� <%$% 1�9�  .  �l"Q#�
�

            7#c(� %$	#�8 �7��(/ �% �U& %$	�8 4�DA �& 7��(/ %�0�
�

%�###& �$% �###(�� � 2###�~� 7###�$% �$@###� 1�� � 7��(###/ �% .

 0Q#�"��:@  �#� � (Kaltiskes and Lee, 1975)��3 � �  � �#�

  1$��#0
�(Gebeyehou et al., 1982)  2##�~� �l"Q#�
� 

   7####�$% %�####0�
� �####& 7####�$% �$@####� 1�� �$@####� !�####&

	####�%�: _�$@####) '���% '	####() �% $� . !�####(s B####�

,�)l 1$��#####0
� � ��#####((Grignac et al., 1975) � 

  1$��#0
� � �����3(Gebeyehou et al., 1982)  �l"Q#�
� 

   !�& $� �,N�& 2�~�            '	#() �% 7#�$% %�#0�
� �#& 7�$% %$	�8 

  	�%�
� _�$@) '���% .      C�#D8�$ ��0�$	� q�� 4�DA !�&

   !�l��##�� 2D##A �##& \9##,� q�##� � 7��(##/ q�##� �<�##�)

	9� <	��9� �l"Q�
� 7��) ��� 78�& %�0�
� . X5? �&

  �()�}########/$ 7########c�"� !########,$�2Q########�$�: � �"

(Spagnoletti and Qualset, 1987) � 2##�~� �l"Q##�
� 

  �(��                 q�#� � 7��(#/ q�#� �#& 7#�$% %�#0�
� !�#& $� ��$%

   	##�%��T 2##/% 7##& '���% '	##() �% \9##,� . �##H�$�

)+=I= (     '���% ��#� '	() ���& ��� <%�8 �/��& �% @��

           78�& C�D8�$ � 7�$% %�0�
� !�& $� �"�~� �l"Q�
� 7s �)$

&  7         7�$% %�0�
� !�& �l"Q�
� 7��) ��� ��� %��T 2/%

     @� 1�� � 7��(/ q�� �%        %���#�� 2#/% 7#& 7#�$% �$ .  �N�#/

)+=IJ (          ��#� '���% '	() ���& ��� <%�8 �/��& �% @��

          � 7#�$% �$@#� 1�� 4�D#A � C�#D8�$ !�#& �l"Q#�
� 7��)

    %����� 2/% 7& 7��(/ q�� .     <	��9#� ��� �l"Q�
� �,�"�

     1$��#0
� � 4�#�$� �,�#"� �#& <	�(Raut et al., 1995) � 

 ���##?T���)+=>J ( ##�8 4�D##A �$�##& � �% 7���(##/ %$	

2�$% �l(��
� 7��(/ �% 7�$% %$	�8 � �7��(/.

     2/$ <	���� 1T ��� 7D�p� � 7�$% %�0�
� !�& E��8�$

           7#�$% %�0�
� 4$���y8 4�DA �$ �?�& 7: 2/$ ��,	& �

      	((: �� 7�3�8 7��& �$ �"�& $� .   ��� q�	3�  � �  %��T�#& 

           4�DA �,�/ Z�� 7& 73�8 �& $� 7��(/ %�0�
� !�l���� �%

       	(�% �� 1�9� '�) 7& '�) 1��/�)� _�� .    �,�#"� {�� �&

    <	�T 2/% 7&)    ��#� q�	3�  � � (    7��(#/ �% 7#�$% %$	#�8

             !�l��#�� �#& $� �0,%@� E��8�$ 7: %�& �$ 7D�p� !,�8 B��

        �,��(8 7& � %$% 1�9� 7��(/ %�0�
�>*    4$���y8 �$ 	A�% 

   %�: 7�3�8 $� 1T .    �8 7#& 7��(#/ �% 7#�$% %$	�8 �$ t�  a#�8

           1��/�)� q	� 7& 7��(/ �% 7���(/ %$	�8 � 7�$% �$@� 1��

         ��y"� 7/ !,$ 2,��� �% � <	� %�$���    4$���y8 �$ 	A�% 

       	#�%�
� 7#�3�8 $� 7��(#/ %�#0�
� !�l���� .   4�D#A �,�#/

   1��##/�)� q	##� �% $� ��$% �##(�� ��wn##8 7##���.� %��##�

	("##�$	� . �##H�$�)+=I= ( ��0,Y�##���& %�##0�
� 4�D##A

 %�& u?��      � Z#�: � <�: %�0�
� �7�$% �$@� 1�� �2�$

           ��� �#& '�#) 7#& '�#) 1��#/�)� {#,�� �$ $� 78�& C�D8�$

   2Q�$% �wp� 7�$% %�0�
� .   ���#?T���)+=>J (    '�#c�$ �#&

           4�D#A a�8�8 7& 7: %�
� _�$@) '�) 7& '�) 1��/�)�

          �7#8�& �% ��& %$	�8 �78�& �% 7��(/ %$	�8 �7��(/ %�0�
�
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 q�	3�m '�) 7& '�) 1��/�)� ��(�� �& 7��(/ %�0�
� !�l���� %��T�& 4N%��� 

Table 5. Estimated equations for spike mean yield based on stepwise regression

R2 
���%4N

Equations
7�W��

Step
0.82PY=0.52+0.26 SN1
0.93PY=-10.68+0.270SN+0.20W2
0.94PY=-11.46+0.26SN+0.19W+0.07SP/S 3

SP/S, W, SN, PY*7��(/ �% 7���(/ %$	�8� 7�$% �$@� 1�� �7��(/ �% 7�$% %$	�8 �7��(/ %�0�
� !�l���� a�8�8 7& .

PY, SN, W and SP/S are spike yield mean. grain/ spike and spikelet/ spike resepectiveily.

 q�	3�m7��(/ %�0�
� !�l���� �$�& B��"Q� ��6 � B��"Q� 4$�w$ 7& �l"Q�
� a,$�� 7,@c8 

Table 6. Partitioning of correlation coefficient analysis direct and indirect effects for mean spike yield
+m2DA  :$% %$	�87��(/ �% 7�1. Character grain/ spike
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Fig. 1. Path analysis diagram for description of relationship between traits.
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