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>�� ��D4 E&� ��	@ . T�	� �I��?@ �&�:� � ���	I,�.@  v��.� )16( -

v���  Q���'/0 �)23 �24( - � ����.�  �.?�� )20 (    #!." q��M.= M.��
>��.  
  ��!W3  Q�?� �� E/�0 q�� (� #!" ���J�� �'�:�R ��0�:@����

�@ !0�. ��H@ ���   Q	�.��=� T.[ <�" B��m�� Q!"  (�-1) *.& ��- 
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  �.@ Q�.?� (�	� �� (��� ��'/� � 	��� B$C      #��.� �!.@ (.� !.0�
�?&�M)�- �W	� ���� >�V,�C� >&�D� ��D4 E&� Y��	� (�/  !�� ��H&
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 >�V,�C (W�� E�%���@(H1/D)1/2   E�F�.� G�.D��� ����    B$.C E&�.�
)84/0 (Q�?� (� >�� #!@J >�!� *& �� �:/� #!�0�  �Vc� >�V,�C �

?�� �I� �   �.�C �.'�:�R ���S� �� (c&�U@ �� �?&�M)� �'�:�R ���S� �:
>�� >D4 E&� ��:�� �� �?&�M)� .  ��a�.� >�V,�C (W�� E�%���@ �,�

   #!.�0� Q�.?� (.H,�P@ ��	@ ��D4 �%&� ��	@ �� *& ��    �	.) �.S� �
QR >�V,�C    E.&� ��	.@ �� �?&�M)� ��C �'�:�R ���S� �:?�� �I� � �0

>�� ��D4 .� ���	I,�@ �v�� )15 (     ��!.H� ���.� �� >.�V,�C �	.) �S�
([�" #��� q��M= (�	� �� (��� � B$C ��!H� -�0 !�� .  +.�= � �	&�.0� 

)4 (     �	.) �.S� (.��� ��.'/� � (�	� �� B$C ��!H� (� !���� q��M=
#��� ���� �� >Vf@ >�V,�C  >.�� #�	� >�V,�C !��) (��� !4 Q�� �@� !�� .

����� � �?��)3 ( �:?�� ����  >.�V,�C �S� �	�� �� *&R	,	)�	@ ��D4
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 �!� �� ��D4 k�/�25/0 QR ������) E&������ ���� B$:[�   >.Vf@ ��0

>c�� #��!�� *& (� E&!,�� �� �D�@ � .QR >Vc�  e	�@ (� <,�C ��0
(KD/KR) @ �� �� �:?�� (�	� �� 	��� B$C ��!H� MN� ��D4 k�/� ��	

 �!�)1 (QR ������) �\, >��   �� l�.� ��D4 E&� ��:�� �� <,�C ��0
QR  >�� e	�@ ��0)��!W3 .(  

#��= ��!H� ���J�� ��R ��0(K)     Q�.?� (.H,�P@ ��	.@ ��D4 ����
�@   l.U� ��R #��= *& +��!6 ����� ��	@ ��D4 Y��	� �� (� !0�
��� !�(K<1) )��!W3 .( Y��	.� ��!U@      k�./� ���.� �.4	
[ ��&\.�

E�F�� G�D��� >D4 ZMN� ��D4    B$.C E&�.�)47/0 (  �	.� E�F�.�.   (.�
Q�?� #!�0� #!�d�� � �/� Y��	� � � >�� ��D4 E&�. �/� �\,   Q�	.�

+c� �� e��:�� >�U)	@ (�      �	.� ���!.�@� ��D.4 E.&� ���� (�,�� ��0
)��!W3.(  

  �%:c�/0 <&��(r)    >.�V,�C ��&!.,�� �&�� E��(Wr+Vr)  �
 ��&!,�� ��!U@(Yr)   -	.��� B$C ��!H� -�0� B$C �� ��� ��D4 ��

    >.�� �.D�@ (.�	� �� (.��� ��'/� � (��� ��!H� . QR �\.,    <.,�C ��.0
#!�0� l&�M)�    !�:.c0 ��D.4 E.&� � .   >.Vf@ >.@$� �.,�   <&�.�

 �%:cV/0(r) E�F�� G�D��� ��D4 ����    .H� -B$.C E&�.�  -B$.C ��!
  �.@ Q�.?� (�	� �� ;	� B$C ��!H� � 	� *� B$C ��!H�    (.� !.0�

QR #!�0� l0�� ��0 !�:c0 <,�C ��D4 E&� � .  ����.� � �.?�� )3 (
#��� q��M= �� �I��?@ �&�:� M�� !��.  

  
  



  
  
  



 ��!W ��4 L��&��� !4�� � �&��U@     (.� >.�V,�C � �.?&�M)� ��0
Y��	� >���� � v��D&�= q�� &\�  #!.@J E/�0 q�� (� �4	
[ ��

>�� .      Q�.?� � #��.� !.�&p� �� �%&!.'& q�� �� E.&� �� +4�6 �&�:�
�@      E�F�.� G�.D��� ZM.N� (.H,�P@ ��	.@ ��D4 k�/� �� (� !�0�   E&�.�

    �.?&�M)� L��.&��� �� ��a�.� <���@ (� >�V,�C L��&��� !4�� -B$C
Y��	� >���� QJ �N�:� �� ->��      .� ��D.4 E.&� �@	./� ��&\.� � a�

>�� E�F�� �4	
[ .      ZM.N� ��D.4 E.&� ���.� l�&M.= ��m, E&!�
E�F�� G�D��� >D4 +c� �� B$C E&��       (.� �.�$� �� !.H� (.�,�� ��.0

�	� !0�	�� M�@J >�U)	@ �6$4� B�!0� (� +�� �	y�@.  
 �'�:�R L��&��� �� �	P�) >.�V,�C � �?&�M)� (   ��D.4 �.f�� ��

�S� �� �"�� ������� � (:)�& l0��   >.�� (.:)�& l&�M.)� �P�m@ �� .
  �.?&�M)� L��&��� �� (c&�U@ �� >�V,�C L��&��� �:?�� �I� E��d/0

Y��	� �   e�.�:�� >�U)	@ (� !�@� ��D4 E&� �� E�F�� �4	
[ ��&\�
+c� ��    �.@ �.D:�@ �� �.�$� �� !H� (�,�� ��0   ���.� )  ��!.W3  �4.( 
v���  Q���'/0 �)23(- ��	0   Q���.'/0 �)10(-  ���.� �.?�� � �)20(- 

�cV��  Q���'/0 �)2(- ����� � �?��)3 (    q��M.= �� �I��.?@ �&�.:� M��
#�	/� !��. 
 <���� �	W� �@	/� ��&\�   (GCA)  �.�H@    ��./:6� OP.� �� ���

1  %QR �?&�M)� ���S� �	�6 �%���� (H,�P@ ��	@ ��D4 k�/� ����  �0
>�� ��D4 E&� �'�:�R ��:�� �� .<����    �.4	
[ ��&\.�(SCA) 

Q�?� (� #!�0�  QR �.?&�M)� ��C ���S� �      ��!.H� >D.4 ���.� >.��0
��C (�	� �� ;	� B$C ��H@ E�F�� G�D��� >D4 ���� -���  B$C E&��

OP� ��5 %   OP.� �� (.H,�P@ ��	@ ��D4 �%&� ���� �1 % �.�H@  ���
!&��= .�'�� >Vc� (V��m@ (:V,�1 E"�� �&	
�     ���.S� �I.� �� ��.�

� �?&�M)� �'�:�R      Q�.?� �� (.�	��@ ��D.4 ��.:�� �� �?&�M)� ��C
�@  (� �'�� >Vc� Q!" *&�M� -!0�1      ���.S� �:.?�� �I.� �� Q�.?�

�@ (�	��@ >D4 ��:�� �� �?&�M)� �'�:�R  !"��)��!W5.(  
<..���� >..���� �@	../� ��&\..�(GCA)  � E&!..,�� �� *..& �..0

<���� �4	
[ ��&\�  �0!&�V�0 (SCA) �0 ���� v��D&�= q�� (�
& �� ��D4 �� * ��!W6 #!" #��� Q�?� >�� .  

  
 �������	 
� �����  
U@��& �GCA  �SCA >D4 ���� �� ���  B$.C   OP.� �� �.0�

 ��/:6�1 %��H@!" ���>�� # ) ��!W5(.   E.&� Q�.?�  #!.�0�  �  G	.��
 ��!� ���� E&!,�� �'�:�R<������&\�   >.�� �.4	
[ � �@	/� .

L��&��� >�/0� �� Q�?� E��d/00 �?&�M)���C � �?&�M)� �'�:�R ��
 �'�� >Vc� Q�	� E�F�� �@� >�� >D4 E&� ��:�� ��)67/0 ( E&� ����

���6 >D4 ��       �� �.?&�M)� �.�C �.'�:�R ��.0�	:��) v.���� lU�
     L��.&��� Q�	.� a�.� (.� >�� �?&�M)� �'�:�R ��0�	:��) �� (c&�U@

 ��!W �� >�V,�C4  �� M��  >.����� E.&� !�&p�.   �.:� E.&�   (.N�:� �.� �&

������������������������������������������������������������
1- Bakar Ratio =(2MS(GCA)/2MS(GCA)+2MS(SCA))  

 �� #!@J >�!� (&MN�E/�0 �@ >U��P@ M'��W� M�� �V� q�� �� !��
 ��!U@ Q�	� a��H1  �H2 ��!U@ �� (c&�U@ �� D    !.�&p� �� (.N�:� E&�

>�� #���.  
 ��!U@ E&�:?��GCA ��H@ � >Vf@���� ��� ��!H�    B$.C �.� ���

 E&!,�� (� iH:@ �0�ILC3279 �@ Q�@�J �T�	:@ (� !"��   �.� ���
B$C <���� (� �I�J ���� �0�78  �70   >.�� #�	.� ��� .   Q�.?� E.&�

�@�@ E&!,�� E&� (� !0�  +.U:�@ �	[ 9�:� (� �� ����&� >D4 !���	�
!��� . T�	:@ �� �"�0 ���74 B$C �� ���  M.�� �0�GCA   � >.Vf@
��H@  K��.&� �."�0 ('�&� �	W� �� �@� >�� (:"�� ����   Q�.@�J �� �.�

�,� >��   i.)	@ Q�.@�J 9�:� (� ����&� ��U:�� ��    +./� �."�0 �� �.�
>�� #���.  

  ��!U@ E&�:?��GCA ��H@ � �D�@  k�.��� (� iH:@ <���� (� ���
ICCV2  �ILC588  T�	:@ ��66 �61 B$C �� ���    (.� -�	.� �.0�

Q�?� #!�0�  ���U:�� �� E&!,�� E&� �&���	�  >D.4     9�.:� (.� �.�����
>�� �	[.  

 >D4 �����  ��!.H  B$.C �.� ���   E&��a�.� �.0�SCA   � >.Vf@
��H@ k���� ��$� �� +4�6 !&�V�0 (� iH:@ ���) Q�@�J× ILC588(  ��

 T�	:@87 B$C �� ���   Q�.@�J �.�� �a�� Q�	� �� ���6 (� �	� �0�
   >.�� �	.[ 9�.:� (� ����&� >D4 ��U:�� �� .   �� +.4�6 ��0!.&�V�0

 ��$�(ILC588 × ICCV2)  �) Q�@�J× ICCV2 (  T.�	:@ ��62  �
66 B$C �� ���  ��!.U@ E&��a�� �0�SCA    ��� �.�H@ � �.D�@ ��  (.�

!���� h�
:[� �	[.  
 K���� ��� �� ��$� �� +4�6 !&�V�0 Q�	� K����(ILC588 

× ICCV2) l�� +��� ����    !.&�V�0 Q�	.� K���� ��	@ �� �@� >��
��$� �� +4�6 ��� �� Q�@�J � ICCV2 � ('�,�6 ���@ Q�?� �&�:-

�@ ��	[ (� Q�@�J ��� !0� �	[ 9�:� (� �� ����&� !��	�   !.�� +.U:�@
>�� Q����) ����� � �m� ��W .�\, �@  �.�� >D= Q�	�ICCV2  ��

 >���� E&�i)	@ �� � #��� +/� >�� (:c��	� ��	[ (�   (.� �� ������
 �	[ 9�:� !�� +U:�@)��!W6(.  

  
���
� �
�����	 ����  

  >D4 E&� 	���M���'@ �� |�V��� ��Q    G�.D��� !.���/0 �	�� (.�	� 
>�� ���&� >�/0� �����- �@E�F�� G�D��� (� >D= Q�	�  B$.C E&��

�� � !�D@ l��  G�D��� q���(�	�  >.�� �	�� ���"�@ >"���� >IW. 
 ��!U@GCA  �SCA E�F�� G�D��� ���� OP� �� <���� (� B$C E&��

 ��/:6�1 % �5 %��H@!" ��� !�) ��!W5(.  (�Q�?� #!�0�  � >.�/0� 
   >D.4 E.&� ��:�� �� �?&�M)� ��C � �?&�M)� �'�:�R ���S� ��� �0

   >D.4 E.&� ���� �'�� >Vc� ��!U@ Q�	� a�� �@� >��)95/0 (  �%��.��
   �.�C �.'�:�R ���S� �� (c&�U@ �� �?&�M)� �'�:�R ���S� �:?�� >�/0�

>�� �?&�M)� . ���� M�� �?&�M)� L��&���    �� �:.?�� �.�[ >D.4 E&�
>�� #!" ���J�� >��,�C L��&��� )��!W4( .  

  



�	��4-  ��(� 
����6T�� 	 L��D�	 �� $,�./ U���& <����* L�HVR� 	 <�TD�K 	 $W��@#� ?�����	 �,�� 	 �����  
+�9, $W��@#� ?�����	 <�TD�K ?�����	  <X��	 $,�./ 
6�YN  

 ����� �,��     ����� �,��  �	� ��@�H�� 	 LR��  
�0� B$C �� ���  3/0              8/0  2/38                96  47  

E�F�� G�D��� B$C E&�� 47/15          68 46/4               20  47  
(�	� �� B$C ��!H�  9/76           3/20   5/245             8/64  18  

(�	� ��	� �� B$C ��!H�  3/3             3/22   9/8                1/60  33  
(�	� �� 	� *� B$C ��!H� 5/102          34   5/166             3/55  26  

(�	� �� ;	� B$C ��!H� 5/1             28   94/1               7/35  16  
(�	� �� (��� ��!H�   7/150         7/31  7/261              55  27  

 (�	� �� (��� ��'/�(gr)    03/17          2/45    5 /15              2/41  37  
  

�	��5- ?�����	 ��@A& ����� Z�6& $��R' 
6�YN Z�6& [ \H�9�62 �	� �� ]��(� +�9, 
�6� 6��� <T^� 	 $,�./ 
6�YN  
G��H� 

+�6��I&  
 ����

��!"  

 J>K�& !	�
��$  

 L�M�N 8�9&��
J>K L�6&  

 J>K ���O&
�&�� ��

 	� J>K ���O&
�&�� ����*  

 P& J>K ���O&
�&�� �� ��*  

 J>K ���O&
�&�� �� Q�N

 �� ���� ���O&
�&��

 ���� �6��R'
 �&�� ��  

;	� 2  1/1 ns 7/6 ns 5/812 *2/22 ns1/519 ** 4/11 ns 981* 3/94 ** 
+c��0 14  5/118 ** 9/67 ** 8/1135 ** 2/44 ** 4/903 ** 3/16 * 3/1426 ** 2/112 ** 

GCA 4  3/40 ** 4/61 **03/571 **9/22 **3/557 ** 2/9 *2/852 ** 9/79 ** 
SCA 10  2/39 ** 2/7 *6/301 **5/11 **7/198 ** 9/3 ns 7/324 ** 4/20 ** 
�P[ 28  02/1  7/2 2/56 6/2 23/32  99/1  9/62  9/4  

>Vc�
�'�� 

-  67/0  95/0  79/0  80/0  85/0  82/0  8/0  89/0  

**)  �* :(��H@ <���� (� OP� �� ��� ��/:6� 1 % �5             %:( ns)  ��C��H@ ���  
  

E&��a�� ��!U@ GCA  �.�H@ � >Vf@   k�.��� (.� i.H:@ ���   !.����
�"�0  �ILC3279  E�F�� G�D��� T�	:@ E:"�� �� E&��  B$Ccm34 

�@!"��. �@ �y� (� !�� k���� E&� �@ � !���	�  �	.[ 9�:� (� �� >D4 E&
!�&�/� +U:�@.   ��!.U@GCA         �.,� �	.� >.Vf@ M.�� Q�.@�J �.�� ���.�

 �.�H@ !..?� ��� .  #�.�	��� k�..���ILC588  �ICCV2  ��!..U@ E&�:..?��
GCA ��H@ � �D�@ !�:."�� �� ��� .  <.���� ��!.�  �.4	
[ ��&\.� 

 (SCA)    �..�$� �� +..4�6 !..&�V�0 ��	..@ �� T..U)(ILC588 × 
ICCV2) �H@ � >Vf@�  k�.��� (� >�� �,�6 �� E&� !" ���ILC588 

 �ICCV2 >V&�� (� � !�:c0 #��	��� �� �0  �.� 17  �19  �:��.�  �.:@
     #��� h�.
:[� �	.[ (.� �� E�.@� OP.� �� B$C G�D��� E&�:/� !.�� 

)��!W6(. �@ (N�:� E&�  L&���.:0 �& � ���N:@ *�'D� �� �"�� !��	�
>D4 ���� >Vf@ E�F�� G�D���B$C E&�� !"�� E�@� OP� ��.  

  
���� � ��	 �����  
<���� ��!� ��!U@�@	/� ��&\� (GCA)  �.4	
[ � (SCA)  

 ��/:6� OP� �� >D4 E&� ����1 %��H@ >.�� #!" ��� )  ��!.W5.( 
 E&�Q�?� #!�0�  �L��&��� ��� �0 >�/0�    � �.?&�M)� �.'�:�R ��.0

>�� >D4 E&� ��:�� �� �?&�M)���C .   � >V.c� T.�	:@ Q�M.�@  �.'�

 >D4 E&� ����)79/0 (���� >,a� G	�	@ E&� �� M�� .��H@  Q!." ���
�?&�M)� ���S� (a) >�V,�C � (b)      � �.:,�� L��.&��� (.&MN� ��!.W ��

 Q	��	@)28( ) ��!W2 ( � Z�M.W� D -H1- H2 )  ��!.W3 (   E�.�X M.��
�@ !�&p� �� �:,�6!��� . +.c� �� e��:�� �\,     �.�$� ��!.H� (.�,�� ��.0

E&� ���� >�� k�a �&J��� !��) >D4. <���� �&��U@ ��&\�  �@	./�
�:� � E&!,�� ���� �4	
[ � ��!W �� 9)6 (>�� #!" #��� Q�?�.   

 K���� E&!..,��ILC588  �ICCV2   ��!..U@ E&�:..?��GCA 
��H@ � >Vf@�    <.���� (.� �.I�J �� B$C ��!H� T�	:@ (� !�:"�� �� ��

69 � 96 �@ �y� (� >�� #�	� �!�� !��  ��!.H� ��U:�� ���� E&!,�� E&
�@ <���@ 9�:� (� �:?�� B$C!�"��.  

 �"�0 K��&� E&!,�� �ILC3279   ��!U@ E&��a��GCA   �.D�@
��H@ �(:"�� �� ���!��. �@ E&�  � k�.��� E&� Q�	� K��&� +�,� (� !��	�

K�c6 ��	[�� #��= �!"� ���� E&��)�0!= (   !."�� �'.?[ �.� . ��
 �.:� E�� �:.?�� 9 E&SCA   �.�H@ � >.Vf@     (.� |	.��@ <.���� (.� ���

��$�  ��0) �."�0 × ILC588( -)  Q�.@�J×ILC3279 ( � ) Q�.@�J × 
ILC588 ( ��!H� T�	:@ ��79 -61  �76 �@ (�	� �� B$C!"��.  

  E&�:?��SCA ��H@ � �D�@   �.�$� (.� |	��@ ���ICCV2 × 
ILC588)(  ��!H� T�	:@ ��42 �@ (�	� �� B$C!"��. �  �,�.6 �� E&

     �.�H& �.�$� E.&� E&!.,�� (� >��ICCV2  �ILC588    E&��a�.�



70     ����� ����	 
������ ���� ��� �10 ����� �1 ���� �1391  

GCA ��H@ � >Vf@ �� ���!��	�.    ���.S� Q�	.� E�F�� ��@� E��X >�
Y��	� >���� � �?&�M)� M�X�� �4	
[ ��&\�-  >�V,�C �S� Q�	� a��

QR�0 � �,� ��C +��U:@ ���S� �	W� >D4 ����  (.�	� �� B$C ��!H� 
!"�� �@.  

  
���� ������ ��	 �����  

  ��.'/� �� TV��@ �I@ ��D4 (/W �� (�	� �� 	��� B$C ��!H�
�@ e	cm@ �	�� �� (������=- ��&�       (.� �.N�@ >D.4 E.&� l&�M.)�

        (.�	� �� (.��� ��.'/� QJ <.���� (.� � (.�	� �� (.��� ��!H� l&�M)�
�@ ���=. 	� �� B$C ��!H� E:"�� �� #��= E��d/0  (.�	� �� �:?�� �
�@  �\.� ��!H� ('�&� Q�!� #��� l0�� �� (�	� �� B$C +� ��!H� !��	�

(�	� �� !�� �!�� l0�� . >D4 E&� �\,�@  ��D.4 �� �'& Q�	�H� !��	�
      �� #�.�= �� eJ O�m.4 >&�&!.@ � �'.?[ (.� +/m� ��N&� �� �I@

(@����    ��.�= ���.� (.W	� ��	.@ �6$4� ��0.  �.�H@   ��!.� Q!." ���
�<��� �@	/� ��&\�(GCA)  �4	
[ �(SCA)   ��./:6� OP� ��
1 %   L��.&��� ��� �.0 >.�/0� �%���� >D4 E&� ����   �.'�:�R ��.0

>�� >D4 E&� ��:�� �� �?&�M)���C � �?&�M)� ) ��!W5(.  
   >D4 E&� ��	@ �� �'�� >Vc� Q�M�@ Q�	� T�	:@)80/0 (  M.��

�@ !�&p� �� �:,�6 E��X!��. ��H@ ��C� ���  �.?&�M)� (.D,o@ Q�	(a)  �
��H@,�C (D,o@ Q!" ���V>�(b)  ��/:6� OP� ��1 %  >D.4 E&� ����

 Q	.��	@ � �:,�� L��&��� (&MN� ��!W �� )28( )  ��!.W2( L��.&��� - 
�?&�M)�(D) ��H@ ��C��� +��U@ ��  L��.&��� ,�CV  >.�(H1)  �(H2) 

��H@  M.'��W � E/�0 (&MN� �� ���)  ��!.W3 ( Q�.?�  #!.�0�  ��  l.U
:�R ���S� �:/I@�'�   ��.:�� �� �?&�M)� ���S� (� >Vc� �?&�M)� ��C
>�� >D4 E&� .�@ �y� (� E��X �\,   +.c� �� e�.�:�� (.� !��  ��.0

�@ !@J����� >D4 E&� ���� ��$� ��!H� (�,�� !."�� .  �&��.U@GCA  �
SCA B$C ��!H� ����  ��!.W �� (.�	� �� 	� �� ��0 6   #��� Q�.?�

>�� #!".  
 ?�� ��!U@ E&�:GCA ��H@ � >Vf@  k�.��� (� |	��@ <���� (� ���

 � Q�@�JILC588 �@B$C ��!H� T�	:@ (� !"��	��� ��0 ��   �.I�J
 <���� (�7  �5/7 >�� �!� .�@ �y� (�E&!,�� E&� (� !�� �@  !.���	�

 ��!..H��B$..C �:..?� +..U:�@ 9�..:� (..� �� 	..��� ��..0!..���.  ��!..�
<���� �@	/� ��&\�(GCA)    � �."�0 k�.��� (.� |	��@ ILC3279 

��H@ � �D�@>�� ���.   
 ���:� E�� �.�$� �� +4�6 !&�V�0 9  ��.0)  Q�.@�JILC588 ×( -

) Q�..@�J× ILC3279(- )�.."�0× ILC588 ( �) Q�..@�J× �.."�0 ( (..�
 -��!..H� T..�	:@ �..� <..����16 -14 -11  �11  (..�	� �� 	..��� B$..C

 E&��a��SCA ��H@ � >Vf@"�� �� ���!�: . �� >D4 E&� ���� e��:��
�:� E����$� E&� 9�@ �0!"�� �/S �/f@ !��	�.  �.�    (.N�:� E.&��S �.V �

�@�	" H� >D4 ��U:�� �� Q�@�J ��� (�B$C �:?�� ��!   	.��� ��.0

�:� (��@ +/� i)	@ ���c� 9 !.��.   ��!.� <.���� ��&\.�  �.4	
[ 
(SCA) �:� ��$� �� +4�6 9ICCV2)   ×(ILC588 W� �� ��!� �	
<����  >.�� �.D�@ E&!,�� >Vf@ �@	/� ��&\�.     ��.@� E�.�X >.�

Y��	� >���� � �?&�M)� ���S� Q�	� E�F�� ��&\�  E&� M�X�� �4	
[
 >D4)33/0(- QR >�V,�C �S� Q�	� a��    �.,� �.�C +.��U:@ ���S� � �0

>��.  &a�.� Q�M�@ #!0�?@ >D4 E&� ��	@ �� �%&� (W	� +��� (:'�� 
���:0 �� ���� !,�� (� >Vc� L&�:� E�� ����$� �� +4�6 9>��0.  

 ��H@ �S� Q!" ���b1 ) L&���.:0 T�	:@ (    �� >D.4 E.&� ���.�
 L��&��� (&MN� ��!W�� +,� M�� �@ !�&p� �� �:,�6 E��X!�� . <����

) Q�@�J× ILC588 ( Q�M�@ E&��a��L&���:0    �� �.��� !.,�� (� >Vc�
 >�� (:"��(� !�X �0 	@ �� ��V���� �%&� ��) Q�@�J× ILC3279( -

)Q�...@�J × �..."�0( -) Q�...@�J× ICCV2( -)�..."�0 × ILC588(   �
(ILC3279 × ILC588)   �.��� !,�� (� >Vc� �� �&a�� L&���:0 M��

��:c0 !0�".  
 

��	 ��������� � ��� �� �
�  
��H@ Q�	� ���GCA  �SCA    ��./:6� OP.� ��1 %   E.&� ���.�

 >D4Q�?� #!�0�  �L��&��� ��� �0 >�/0� � �?&�M)� �'�:�R ��0
>�� >D4 E&� ��:�� �� �?&�M)� ��C.     >V.c� Q�M.�@ Q�	.� T�	:@

      ���� >.,a� G	.�	@ E.&� �.� M.�� >D.4 E&� ���� �'�� )  ��!.W5 .(
��H@ �?&�M)� ���S� Q!" ���(a) >�V,�C �(b) �:,�� L��&��� (&MN� �� 

�  Q	��	@)28( ) ��!W2 (E��d/0 �  &��.U@� D -H1  �H2  �.�H@ ���
 (&MN� �� >D4 E&� ����E/�0 '��W�M ) ��!W3 ( �� �:,�6 E��X M��

�@ !�&p�!���. +c� �� >D4 E&� ���� e��:�� ��m, E&!�  (.�,�� ��0
!H� �/� ��$� ��!"�� !@J��� !��	�.  E&�:?��GCA  �.�H@ � >Vf@ ���

 k���� (� iH:@ <���� (�ICCV2  �ILC588  T.�	:@ ��   ��!.H�79  �
58 �@ (�	� �� 	� *� B$C !"��) ��!W6(.  

 �@ �y� (�  �.@ E&!.,�� E&� (� !��     �:.?�� ��!.H� >D.4 !.���	�
$CB�:� (� �� (�	� �� 	� *� ��0!��� +U:�@ �	[ 9 .  �."�0 k�.���- 

ILC3279   �JQ�@� <���� ��!�   �@	./� ��&\.�(GCA)   � �.D�@
��H@!�:"�� ���. (N�:� E��X� ���/+�,� (� !��	� �H�   �.'�:�R ����

k���� E&� >� (� ('� !"��   k�.��� E&� �0!= ���� ��	[�� � ����&�
 Q�:c��� +&��� � ����[ �[��� ��@�= ��>�� #�	�)23.(  

  ��!� ��!U@ E&�:?��<������&\�   �.4	
[(SCA)   � >.Vf@
��H@      .� |	.��@ <.���� (.� >D.4 E.&� ��	@ �� ���   �� +.4�6 9�.:� (

���$  ��0)�"�0 × ILC588 ( �)Q�@�J× ILC588 ( ��!H� T�	:@ ��
60  �55  >�� (�	� �� 	� *� B$C) ��!W6 .(  

 ��!� <.���� ��&\.�   �.4	
[(SCA)   �.�$� ��	.@ ��  ��.0
) Q�@�J× ILC3279( -) Q�@�J× ICCV2( -)  �."�0× ILC3279 ( �

ILC588 × ILC3279)  ( f@V �.�H@��C �@� a�� � > �	.� ���.   ��!.�
<������&\�  �4	
[(SCA) �:� 9+4�6 ��$� ��  ��.0) �."�0× 
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ILC3279(  �)Q�..@�J ILC3279 × (�C�..��  Q�	..� �..D�@GCA 
�:� �� � a�� � >Vf@ E&!,����$� �� +4�6 9 (ILC588 × ICCV2) 

 �	W� ��GCA >Vf@ ��H@ ���H@ � �D�@ E&!,�� ����	� ���.   
  ��..S� Q�	..� E�F�..� ��..@� E�..�X >..��� � �..?&�M)� �� >..�

<���� ��&\�     >D.4 E.&� M�X�.� �4	
[)26/0 (-     �.S� Q�	.� a�.�
QR >�V,�C�0      >D.4 E.&� ��.:�� �� �.,� ��C +��U:@ ���S� �	�6 �

�>� .�@ �&�:� E&� (� (W	� ��  �.�� �� E�� �� >)�&�� Q�	�ICCV2  �
ILC588 -  ���ILC588 �:� (� >D4 E&� ��U:�� �� +/� �:I� �	[ 9
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)L&���:0 T�	:@ (�:,�� L��&��� (&MN� �� >D4 E&� �� |�V��� ���  �

 Q	��	@)28( ) ��!W2( Q�?� #!�0� � +c� �� L&���:0 �	W� k!�-
!H� ��0 4 E&� ���� ��$� ��D>�� >. &a�� Q�M�@ �!0�?@ k!��  ��

���:0�:� E�� �� ���� !,�� K��� �� L&    >.,a� G	.�	@ E.&� �� M�� 9
���� .��  &���.:0 Q�M�@ E&��a�� �	W� E&�     �� �.��� !.,�� (.� >V.c� L
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>�V,�C (D,o@ Q!" (b)      L��.&��� (.&MN� ��!.W �� >D.4 E&� ����
�:,�� � Q	��	@ )28( �@ !�&p� �� �:,�6 E��X M�� !.�� )  ��!.W2(.   �\.,
�@+c� �� Q�	�   >D.4 E.&� B\6 ��:��� �� ��$� �� !H� (�,�� ��0

� k�!�� e	P@���	/.  
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 <����)ILC3279 × ICCV2(   ��!H� T�	:@ ��5    �� ;	.� B$.C
�@ (�	��@ �y� (� (� !"��  !.,�� !��ICCV2  �.@    Q�	.�� (.� !.��	�

 #!�0�� � 	� B$C ��!H�; �� ��$� �� (�	�     ���.� #��D:.�� ��	.@ �.0
���=- ��� E&� ('�	X ��  �� <����k���� k�/�   E:."�� ��SCA @  -�.D�
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 � a�� �?&�M)���H@��H@ � ������    L&���.:0 T.�	:@ �S� Q!?�

)b1 (��� ��      >.����� E.&� �.� �0�	.= >D.4 E.&� Y��	� �� |�V 
) ���!W2  �5.(  
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�@ Q�?�L��&��� ��� �0 >D4 E&� ��:�� �� (� !0�  �.'�:�R ��0
?&�M)�� �[� >�V,�C �+!�� . >D4 E&� ���� �'�� >Vc� T�	:@ Q�M�@

)84/0 ( M����   G	.�	@ E&� ���� >.,a�.  �.�H@   (.D,o@ Q!." ���  ��.0
 >.�V,�C � �?&�M)�  (a) �(b) )  ��!.W1(-  �&��.U@ D- H1   (.&MN� ��

E/�0 W���'M )��!W3 ( E��X M��6� �� �:,�p�@ !�&!���.  �	W� E&� ��
+c� �� e��:��!H� (�,�� ��0  ��D4 E&� ���� ��$��/� >  !��	�!�D@ 

!"��. �@ !�&p� �� <,�P@ E&� M�� E�UUm@ �&�� �&�:� !�� )23  �25.(  
   ��!U@ E&�:?��GCA >Vf@  �.�H@ �     (.� |	.��@ <.���� (.� ���

 E&!,��ILC588  �ICCV2   T�	:@ ��72  �97     (.�	� �� (.��� �!.�
>�� .�@ ��y:��!H� !���	:� E&!,�� E&� (� �����   �� (.�	� �� (��� �:?��
�:� (�!��� +U:�@ �	[ 9 . ��!U@GCA  k���� �� |�V��� �� ILC3279� 

�D�@ -�"�0 ��H@ � �.�H@��C � �D�@ Q�@�J ��� ���� �@� >�� ��� ���
�@ !"��.  *" Q�!�GCA ��H@ � �D�@�/� ���  ���.[ (� ��)�4 !��	�

(:�&� ('� !"�� k���� E&� ��H� �S�� E&� >D4    (.� >.�� ����&�
k���� �� �?&�� ���� #!" ���� K��&�  +f@ILC3279     �.� �."�0 �

� #�	/� ��	[�� �'?[     (.�	� �� (.��� !&!." l0����   k�.��� E.&� �� 
�@ <V� �	".   
�..:��..�$� �� +..4�6 9��..0 ) �.."�0× ILC588(- ) Q�..@�J× 

ILC3279( � ) Q�@�J× ILC588 ( T�	:@ �� <���� (�81  -67 � 86 
�!� E&��a�� (�	� �� (��� ��!U@ SCA >Vf@ ��H@ �!�:"�� �� ���.   

 E&�:?��SCA ��H@ � �D�@|	��@ ��� ��$� (�  K���� k����× 
ICCV2) (LC588   ��  T�	:@50   >.�� (.�	� �� (��� �!�.   �� E.&�

k���� (� >�� �,�6 ILC588  �ICCV2    ��!.H� T.�	:@ ��71  �97 
 E&�:..?�� (..�	� �� (..���GCA �..�H@ � >..Vf@!..��	� ���� �� ��� .E..&� 

�@   �.?&�M)� ���.S� Q�	� E�F�� +�,� (� !��	� -  Y��	.� >.����   ��&\.�
M�X�� �4	
[  >D4 E&�)27/0 (QR >�V,�C �S� Q�	� a�� �!"�� �0 .  

  
  
  
  
  



��	�6- Z�6& $��R' 
6�YN )6`* 
	� (a��� 	 $,�./ 	 )6`* 
b�� ($*>& �� ]��(� +�9, 
�6� 
�� ��(� c*� �HN  
L��D�	 L�d����  Arman ICCV2 Hashem ILC3279 ILC588  $�� J>K �& !	�  

61 **35/16**56/3- 825/0 27/1- **73/1 -  ILC588 
78 *75/1-651/0- **94/2- **04/2   ILC3279 
74 *98/1-**44/2 **28/1    Hashem 

4/66 **032/3-**34/3-  342/0 SE(gca)=   ICCV2 
4/69 **75/1  7/0 SE(sca)=    Arman 

E&!,�� E�%���@  Arman ICCV2 Hashem ILC3279 ILC588  L�M�N 8�9&�� J>K L�6&  
2/17 71/1**3/3 *8/2- 98/0- **54/3 -  ILC588 

34 74/1-20/1- *52/2- **96/2   ILC3279 
12/34 11/1-*24/2- **47/2    Hashem 
8/18 6/1**66/2-  56/0 SE(gca)=  ICCV2 
12/26 77/0  14/1 SE(sca)=   Arman 

E&!,�� E�%���@  Arman ICCV2 Hashem ILC3279 ILC588  �&�� �� J>K ���O&  
69 **80/13**53/31- **18/25 55/2 **62/9  ILC588 

5/37  **07/14 67/8- 04/4 *64/5-   ILC3279 
8/25 02/5-03/8- **45/10-    Hashem 
3/95 16/4**23/9  5/2 SE(gca)=  ICCV2 
8/35 80/2-   2/5 SE(sca)=   Arman 

E&!,�� E�%���@  Arman ICCV2 Hashem ILC3279 ILC588  �&�� ����* 	� J>K ���O&  
4/7 **67/388/0- *83/2 *46/1 *21/1  ILC588 
4/3 **63/4162/0- **23/3- **87/1-   ILC3279 
8/3 *26/208/0 **88/1-    Hashem 
2/9 42/1448/0  55/0 SE(gca)=  ICCV2 
7/6 **098/2  11/1 SE(sca)=   Arman 

E&!,�� E�%���@  Arman  ICCV2  Hashem  ILC3279  ILC588   �� ��* P& J>K ���O&
�&��  

6/56 **57/9**53/28- **79/18 87/2 **82/8  ILC588 
5/21 69/717/5- 12/6 **50/6-   ILC3279 
7/18 58/7-88/7- **45/8-    Hashem 
4/78 17/7**42/10  92/1 SE(gca)=  ICCV2 
4/23 *28/4-  92/3 SE(sca)=   Arman 

E&!,�� E�%���@  Arman ICCV2 Hashem ILC3279 ILC588  �&�� �� Q�N J>K ���O&  
9/4 994/0433/0- *12/2 *06/2- 575/0-  ILC588 
6/12 816/0-*89/2- 53/1 **025/2   ILC3279 
9/3 823/0611/0- 248/0-    Hashem 
6/7 25/1-714/0-  48/0 SE(gca)=  ICCV2 
6/5 487/0-  98/0 SE(sca)=   Arman 

E&!,�� E�%���@  Arman ICCV2 Hashem ILC3279 ILC588  �&�� �� ���� ���O&  
23/71 **45/17**76/29- **43/24 26/5 **33/11  ILC588 
3/28 **94/1934/5- 758/0- **69/9-   ILC3279 
8/25 4/3-21/6- **203/12-    Hashem 
7/96 44/5**77/10  7/2  SE(gca)=   ICCV2 
13/37 206/0-  5/5 SE(sca)=  Arman 

E&!,�� E�%���@  Arman ICCV2 Hashem ILC3279 ILC588  �&�� �� ���� �6��R'  
3/20 **97/4**64/6- **9/6 5/1 **2/4  ILC588 

02/7 **3/417/0- 071/0- **8/2-   ILC3279 
7/5 79/0-4/1- **62/3-    Hashem 
9/23 9/1**72/2  75/0 SE(gca)=   ICCV2 

08/9 51/0-  53/1  SE(sca)=    Arman 
  



 ����� ��SCA !&�V�0  �0 ��@� &��  �.�� �I�� E&!,�� E�� �� (� ��
ILC588 �� ���:� (� >D4 E&� �:?�� ��!U@ ��U:    +./� i.)	@ �	.[ 9

>�� #�	/�. ��H@     .:0 T.�	:@ �.S� Q!.?� ���� L&��(b1) ��  ��!.W 
 L��&��� (&MN�Q�?� #!�0� � 0 �	W� k!�:�   E.&� �.� |�V��� �� L&��

>..�� >D..4 ) ��!..W2.(   ��..V���� �	..W� E..&� �..�) Q�..@�J× 
ILC3279( -)@�J� Q× ILC588(  �) �"�0× ILC588 (   <.���� (.�

 ��!H� T�	:@ ��67 -86   �81 &��a�� (�	� �� (���  L&���.:0 Q�M�@ E
!���� Q�?� �� ���� !,�� (� >Vc�.  

  
 ���� � �!�� ��"�#$  

(��� �a	
m@ ��� � >?� �� �&�I� B!0 (��� ��'/�>�� ��. 
�@ E�UUm@�"	�� (��@� ��D4 �%&� �	VI� �� �� ! (��� ��'/� l&�M)

  �.� (��� ��'/� ��&� !���� �0��) �� +.@�	�     � >.�� TV��.@ �.D:�@
l&�M)�  E&� �� k�!� �0 l0�� �&+@�	� �@��� �� �&�Mc� ��Sp� !��	� 

 >�D�� � >�/�!"�� (:"�� (��� ��'/� .   Q��.= �$.4� K��� E&� ��
      (.� �.N�@ >.�� E.'/@ >D.4 E&� K��� �� e��:�� B�4 !�!U:H@

k���� e��:�� ��'/��� �	?� . �.�H@   <.���� ��!.� Q!." ���   ��&\.�
�@	/�  (GCA)  �.4	
[ �  (SCA)     ���.@J ��./:6� OP.� ��1%  

 >D4 E&� ����Q�?� #!�0� �  � �?&�M)� �'�:�R (D,o@ �� �0 >�/0�
  >.�� >D.4 E&� ��:�� �� �?&�M)� ��C ) ��!.W5( Q�M.�@ -  T.�	:@ 

 >D4 E&� ���� �'�� >Vc�)88/0 (�@ !�&p� �� G	�	@ E&� M��  !.&�/� .
 �\,/��+c� �� e��:�� �!@J��� (� Q�	�!H� (�,�� ��0 � ��$� �� ���

�	� ���!�@� >D4 E&�.  
 (:)�&  E�UUm@ �[�� ��0)12 -14 -23 -24 (   �.@� E.&� �� �!�&p�
>�� . k����ILC588   �ICCV2     Q�� T.�	:@ �.� <���� (�5/20  �

24  ��!U@ E&�:?�� (�	� �� (��� k�=GCA ��H@ � >Vf@ !�:"�� �� ���

)��!W6(. �@ �y� (�  E&!,�� E&� !���@  !.���	�     (.��� ��.'/� >D.4
�..:� (..� �� �:..?��!..��� +..U:�@ �	..[ 9.  ��!..U@GCA  � �.."�0 k�..���

ILC3279 ��H@ � �D�@ ��� ��	@ �� �,� >�� ���J ��C � �D�@ Q�@�
��H@�@ ���!"�� . !" (:D= �$V� (� �	P��/0GCA   �.�H@ � �.D�@ ���

� k���� E&��/(:�&� �H� ���[ (� ��)�4 !��	� �S��  !"�� Q�"  �.� ('�
�� � ����&�[     �%���.%�� |�.V��� �'.?[ �.� k���� E&� �?&�� ��) ��	

����.  
 E&��a�� ��!U@ SCA � >Vf@ ��H@  �.:� (.� iH:@ <���� (� ��� 9
��$���0 )�"�0 ILC588 ×(  -)  Q�@�J×    ILC588  (� ) Q�@�J× 

ILC3279 ( Q�� T.�	:@ �� 23 -24 � 5/16     (.�	� �� (.��� k�.= �	.� 
)��!W 6.(  

 <���� ��!� ��!U@ E&�:?��   �.4	
[ ��&\� (SCA)   � �.D�@
��H@    <.���� (.� iH:@ ���(ILC588 × ICCV2)     Q�� T.�	:@ �.�

5/15�	� (�	� �� (��� k�= . �	W� ��GCA ��H@ � >Vf@ E&� E&!,�� ���
(N�:� E��X ��$��@ ��      -�.?&�M)� ���.S� Q�	.� E�F�.� +�,!.� !��	�

���	�  �4	
[ ��&\�   >D.4 E.&� ���� E�F��)37/0 (  >.�V,�C �.S� � 
�a�� QR!"�� �0.       �.�� (.�	� �� (.��� ��!.H� ��D.4 !���/0ICCV2 

�C���  E:"��GCA ��H@ � >Vf@  ��.'/� �:?�� ��!U@ ��U:�� �� ���
� (����:� ( E&!,�� �%&� �� <���� �� � #��� +/� ��H� �	[ 9SCA 
 �D�@ (:"�� �� ���F�� (��� ��'/� �>�� .��H@   T.�	:@ �.S� Q!" ���

L&���:0  )b1( L��&��� (&MN� ��!W �� :0 �	W�� E&� ��	@ �� L&��
�@ !�&p� �� >D4!�� )��!W2.( >�V,�C �S� Q�	� a�� QR�0    �.I@ M.��

   L&���.:0 �	.W� �� �!�&p� �.�H@���     >.�� >D.4 E.&� Y��	.� �� .
�� (� �� ���� !,�� (� >Vc� L&���:0 Q�M�@ E&��a�� �.�$� <��  ��.0

)Q�@�J  × ILC3279 ( �) Q�@�JILC588 × (!�:"��.  

  
 
G��H�   

1-K -�	� ��V4. �.1382 .Y��	�   �	.�� #��= �� (��� Q�� �'�:�R >)�?�� � ��&\�-   #�.%�� E�/:.?0   Q��.&� *.�:�R- 30    >.&��, >.?IV&���1 
����[1382- Q��I� . (mD498.  

2- Anbessa, Y., T., A., Warkentin, Vandenberg and R. Ball. 2006. Inheritance of time to flowering in chickpea in 
short – season temperate environment. J. Hered; 97: 55 – 61.  

3- Biçer, B.T., and D. �akar. 2008. Heritability and gene effects for yield and yield components in chickpea. 
Hereditas; 145: 220-224.  

4- Dhaiwal, H.S., and A. S. Gill. 1973. Studies of heterosis, combining ability and- inheritance of yield and yield 
components in a diallel cross of Bengal gram (Cicer aretinum L.). Theor. Appl. Genet; 43: 381 – 386.  

5- Food and Agricultural Organization of the United Nations. 2007. FAO Statistical Databases, FAO, Rome available 
at http://faostat.fao.org/site/340/default.aspx. 

6- Griffing, B. 1956a. A generalized treatment of the use of diallel crosses in quantitative inheritance. Heredity; 10: 
31-50PP. 

7- Griffing, B. 1956b. Concept of general and specific combining ability in relation to diallel crossing systems. Aust J. 
Biol. Sci; 9: 463-493PP. 

8- Hayman, B.I. 1954a. The Analysis of variance of diallel tables. Biometrics; 10: 235-244. 



74     ����� ����	 
������ ���� ��� �10 ����� �1 ���� �1391  

9- Hayman, B.I. 1954b. The Theory and analysis of diallel crosses. Genetics; 39: 789-809. 
10- Hovav, R., K. C., Upadhyaya, A., Beharav, and S. Abbo. 2003. Major flowering time gene and polygene effects on 

chickpea seed weight. Plant. Breed; 122: 539 – 541.  
11- Jinks, J. L., and B. I. Hayman. 1953. The Analysis of diallel crosses. Maize. Genet. Coop. Newl; 27: 48-54PP 
12- Kidambi, S.P., T. S., Sandhd, and B.S. Bhullar. 1988. Genetic analysis of developmental traits in chickpea. Plant. 

Breed; 101: 225-235. 
13- Kumar, J., and H. A. Van Rheenen. 2000. A major gene for time of flowering in chickpea. J. Hered; 91: 67 – 68. 
14- Kumar, S., and O. Singh. 1995. Inheritance of seed size in chickpea. J. Genet Breed; 49: 99 – 104.  
15- Malhotra, R.S., G., Bejiga, and K.B. Singh. 1997. Inheritance of seed size in chickpea. J. Genet Breed; 51: 45 - 50.  
16- Malhotra, R.S., and Singh, K.B. 1989. Detection of epistasis in chickpea. Euphytica; 40: 169 – 172.  
17- Mather, K., and Jinks, J. L. 1985. Biometrical genetics. Chapman and Hall. London; P: 125-133. 
18- Muehlbauer, F. J., and K. B. Singh. 1987. Genetics of chickpea. In: Saxena M.C., and-Singh, K.B. (eds) The 

chickpea. CABI; P: 99 – 125. 
19- Niknejad, M., M., Khosh - khui, and S.R. Ghorashy. 1971. Inheritance of seed size in chickpea (Cicer aretinum 

L.).Crop Sci; 11: 768 – 769.  
20- �akar, D., and B.T. Biçer. 2004. Inheritance of days to blooming and grain weigh in chickpea (Cicer aretinum L.) 

and efficiency of selection from early generation. J. Genet Breed; 58: 211 – 217.  
21- Salimath, P.M., and P. N., Bahl, and K.B. Singh. 1996. Chickpea. In: Bahl, P.N., and Salimath, P. M. (eds) 

Genetics, cytogenetics and breeding of crop plants. Science Publishers, Pulses and Oilseed Inc, Enfield; P: 1 – 47.  
22- Singh, K.B., Malhotra, R.S., and Respana, B.L. 1982. Inheritance studies for yield and its components in chickpea. 

Genet Agaria; 36: 231 – 245.  
23- Singh, O., C. L. L., Gowda, S. C., Sethi, T., Dasgupta, and J.B. Smithson, 1992. Genetic analysis of agronomic 

characters in chickpea. I. Estimates of genetic variances from diallel mating designs. Theor. Appl. Genet; 83: 956 
– 962. 

24- Singh, O., C. L. L., Gowda, S. C., Sethi, T., Dasgupta, and J.B. Smithson. 1993.  Genetic analysis of agronomic 
characters in chickpea. III. Estimates of genetic variances from line × tester mating designs. Theor. Appl. Genet; 
85: 1010 – 1016. 

25- Singh, O., and R. S. Paroda. 1984. A comparison of different diallel analysis. Theor. Appl. Genet; 67: 541 – 545. 
26- Toker, C., C., Liuch, N.A., Tejera, and et al. 2007. Abiotic stresses. In: Yadav, S.S., Redden, R., Chen, W., and et

al. (eds). Chickpea breeding and management. CABI; P: 474 - 496. 
27- UK  .Ai, Y. 1989. A microcomputer program DIALL for diallel analysis of quantitative characters. Jpn J. Breed; 

39: 107 – 109.  
28- Walters, D.E., and J.R. Morton. 1978. On the analysis of variance of a half diallel table. Biometrics; 34: 91-94. 

 


