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   (Ascochyta rabiei) زدگي برق يماريك مقاومت به بيژنت

  يدر نخود زراع
  

  ، 4يغمبريپ يد علي، س3نگ مالهوترايندر سي، راج2يرضا طالعي، عل*1يون كانونيهما

   6قيخل ين غفاريحس و 5د محمود اخوتيس
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  چكيده

  
��� ���� ��	
�����  ���� � �� ��
�������� ��� ��� ���� ��	 �� (Cicer spp.) !
�"	 #�$ �����  �� #
��� #�%�� &'(���� ��� �) �*� �+,�� 
�-� ./- �� �� 0�12� 3

�/�� ��4��- ���5�6 7���� -��,� .���� ��8 .� ��-� 3 �� ��
��� :���� .�2� ;�� !��,�
��� ���  �� ���� ��<'� �=� >'(� �? @��-"	�� A� � B�� .�-,��� 3 ��4�� �� 

+��� ��B+� 3A� �=� ��� �� ��
��� .B��� 0���� ��� � C�6 ��� 
 !���� �� D�� .��B�� 
- 3
A� �=B? ��	� ! . E���F1 !F2  
F3 %'� �� C(�> 52� ���� �����$ 
 F- 3ICC 12004 �� !

BG�
 .���=- &�H �� 3;�5� �=� ���1� C��� � /��� �� ����� �, ���55�G� 3 �2�� I��
��
�*�� � JH��� ��-K)�-����� (���GN �2� 6��1� ��? ��-B�B? �*� ����5� O .

���- �� �� ��� A�*� FCP� �=� F2  
F3 �= ���� �QP��  R'�S� #
��� �� T�P>�+� ���� 
 ���QP� �=�  ��4��� ����U:W  
X:Y B��?�B�.  �� *-�/�� I��Z� �� A� 
� ��	
 0���>� 3-������
� A��� ��� ��1� . ��� AN �� ��> �[-� F-��� �/�� �� ��- �� ��
��� D�� .��B�� 7
��� ���  7=�� ���� �����- ./8�-� C�52� 
 ��[��� 3CP� �= ����  �� ��
������ ��� 

���� A�* %'� �� !��  �\�>��ZN �/��-* 5(� 7��  �� ��
��� ���� �� ����� ��� �- �]
!B���� G
 ���� �/�� �Z� �� .
'6 D�� .��B��-*�/	� !� QG�^�� �� ��H �� /�+� ��� �� �

B���� C�S� ��� 3-� .QG�^ I��Z��� )h (QG�^  C����� I��Z� 
� �× QG�^�� )l(
� �= ���� �� ! 
 �]( B���� ��'6 K= ��^ )� �,� 3��� �_G 
����P� B?�� ��?�� ��	
 ����
� ��� �� . ��

 C(�> F-���  �� �	��� A��� �� ��
��� ����� ` #
���)ICC 12004 ( I��( �� ��
R1R1R2R2 )����� ��"�* . �_GT�,� �� ����- �=� �- 3  !J��2� <
� a�����.�
� ��  �� ��

-��
 �� a�5b� �2�� .��]�,� *-�/�� ��� !B��  >'(� <
� 3-��"� A���6 �� �"	
 a�����`����� �=  ��8-� 
 �-BG� 
 �� �� ��
�������� ��� ���  ���� �� ��"�*�)� ��?.   

  
 ��� �����! �3CP� �=� !A� �Z ���]�� �-�8/ :يديكل يواژه ها���6��� ���� !.  

  

  مقدمه

 ���
)Cicer arietinum L.(!  �"#��$ ���%# &

�%'��*	�  & ���+,
-. ���
 /0 12� +�3 &% !�4�,3 �%��5  

6
0� 70 ��89 ;8�  <��=��� ��-#(Aghaee & 
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Kanouni, 2004). ��?0  @���A�%3�� 7��B�"A �	-�

!��� C%�-� 6+ ��89 B� ���
 !��D�A�2  6%A-� & �0-	0

��D��.  �� B�"A B� ���
 E"A -	/ FG5HIJ  B0K�

B�DL� &  �&�M B� �N O
�%3�5 �%3��PJJ  �� B0K�

�� �Q�+ )Sabaghpoue et al., 2003.(   

7B��%+ �� !	R� ;8� /0 -�	 �-R��S T�� U�0�S �

��D�� ���
 B� .+%B��7 V-+ �#�/ 5& 6+ 6% WB�X 6�

 Y&-�&-R
Didymella rabiei(Kovachevski) v.Arx., 

)YB���
N� �NAscochyta rabiei(Pass.) Labrousse  4�


�B0� (0	 ��Z�� ��Q-� <-�� !	+ �%B��7  C�[0 B� ���


/ \]���	0 E" -	� B��Q 6+ ��^=� �� �&B. U��S 

+%B��7 �	�%
�A \	-] /04 40�
0 B� ��Q U%L"� 7��  7��

 �"	0/)�	�%�L%2(& !  \	-] /0 �%�_��NL5� 7��B�*5

40�
0 /0 7-,	� `�
 B� 6D.-# ULQ  4�
 6+ �"	0/ 7��

� &��5 /&-+ �%"�� �� ./0 �N �9  6ANL5� OZ%D
 ��B�*5

!��D�� ���9 �a%A-��
  E50 �L�� \	-] �	0 /0

 6+ E�&�b� 6Z%D
 B� & 6D.�	 6c5�� 7�	�9 7���0d


V-+ �#�/ ��L"+ (Kaiser & Okhovat, 1996).  `0�
0

�X /0 ���D��BW TA  �-D�A 70-+ ���0/ ��	6�  0/Be+

��Q fB0K# !�
0  �3& /0�Z
N  7B��%+ �	�%�%Q �-D�A 6A

 gh��c����3N & 7��^DX0-%[  !E50 E�	/ i%=� @���A

+ 6�� -j
  ��%# E�&�b� !B0�	�2 �	K,	�9 �8�� �5B

�Q�+ ��+K%� .����2 /&-+%k B0& !��	E
� ���0d
 & ��7 

.%K	l�3�	�9 m	+ /0 �%�M -#B��� 2 /0% �&K.0/&B E.-"

+ U��S%B��7 V-+ �#�/ 0 E89 B�	 ��Z+ 6n -�% -D"

+%B��7  ��"
 & !E50�� ��� 0 �-D� 6	+ �%B��7  6+

+ o-D"� & K-�D� fp�%B��7  & ��5��Q

qp?0 # ��#���%
 ��%�B0� /� .0-+7  B�R�0B 6
�# -� r���0

Mp?0� + 6+ E�&�b�%B��7 /0 Y��Q & U�� oB� !

D
l%+ 6+ E�&�b� m%B��7Q&B �DQ0� !�  ���DS0 U+�X

0-+7  ��+-[# �0�� ��-%���  6c5�� &	�,30 m7 

K#	�5��Q E89 C5��� T��	 k%��
l ��7  !4&�b�

 7B&-s�� ��Q�+ )Checa et al., 2006 .(t	�D
  u�c3�G�

�aX� �M�  /0NKZ� ;� 6 E50 �	3��� 6� KZ� ;� &	 6

��R� ��7 
l� v� u��? �)QTLs(D
l `��� ��9& !%R� 

                                                                                   
1. Anamorph 
2. Inoculum 

0-+7  6+ E�&�b�V-+ �#�/ 0B ���
 B� w�%	 ��� ��� 

)Malhotra et al., 2003.( fB0K# � 7����D��  B�

 6+ E�&�b� xB0�� 7�,30 y�^$V-+ �#�/  ���
 B�

��Q -"D�� �� ��"
 & �
0 ����  �
l z� E�&�b� �	0 6A

�
l &� �	 E50(Lichtenzveig et al., 2002; Tekeoglu 

et al., 2000; Pieters & Tahiri, 1986) �3& u�QB0K# 

�	-, �%_%2 E%��� /0� 0� E	�LM 7B��%+B�
  

(Santra et al., 2000; Udupa et al., 1998). 3v&0% �

D
l y�^$ B� fB0K#% 6+ E�&�b� mV-+ �#�/  i5��

)1953(Hafiz & Ashraf  E50 ��Q 6'0B0 .D
%0 6Z	 �

5B-+� ��
l &� B� 6 �0� ��"
%��
0-. ���
 k7 

+ 6+ E�&�b�%B��7  i5��	 �l E�9 m �-D��� ��-# .

Vir & Greval (1975) 
%b=� B� K%&B -+ \7 	h m	 �

� ���
%5� k� D
%8+�"� 6Z� �
���
 4pS0 0B .Singh 

& Reddy (1983) D
l% 6+ E�&�b� mD. rabiei  B� 0B

	h /0 6S��Z� m	� ��7 5B-+ 4&�b��  & ��-

D
%6Z #%-7  /0 E�&�b� 6 �
�-	D
l ��� m%R�  ���5

ca�%�
 E uB�aS &� & ���rar1  & rar20-+ 0B7  {�"�

�-� 6+ E�&�b� ��-%h &� B� C	 �ICC 191 &  

ILC 200 2%�
�- ��8�" .+ K-� ��bb=�%� ���30� 

b=�%/B&�" u�b7 m"$ \]��� B� )0	0�B�R(� B� !

5B-+� k%��
l ��7 4Bl ;5p2 0	2 K-� ��  6 �
�-+

B�? 6+ E�&�b�u  �-D� �
l m��� ��Q(ICARDA, 

2000) .Kusmenoglu )1990 (��%�L� <��|� �l &�  0B

 6L%3�M B� !�-A fB0K#Pieters & Tahiri )1986(  &�

 fB0K# 0B ��3N �&B� U+�bD� u0-}0 �+ C3�[ ��%�L� �l

�
�-A. � 6c3�G� B�	-,7! Tekeoglu et al. (2000) 

 6A �
�-A fB0K#~  �0�c� �+ <��|� & ��%�L� ��?0 �l

 7��	/|�%%�����-�  6+ E�&�b�V-+ �#�/  0B�-D� 

�� ���A.  &� �	 z	 B��M 4�S 6A �
�&K.0 6�0�0 B� �8
N

 ��?0 �l /&-+ �S�+ E%5��M !��Q ��9& 6A �3�M B�

|�%%�����-  �%%c� 0B E�&�b� O9B� ���� ��. 

Lichtenzveig et al. (2002) -] /0	. ���/N \%�� 2� 

 V-�� 6 �
�-+	 m	�0�c� �7 �
l ��R� v� E�?� 

                                                                                   
3. International Center for Agricultural Research 

in the Dry Areas (ICARDA) 
4. Modifier 
5. Fain's test  
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   �!�!�"
���#�� �: $�% &���% �% '���(� )*!+ ���	 ...  ��, 

$-+ gh��DM0 & -}0 �BK+� ��R�  ��7 
l�  -+ -}0 mn�

+ 6+ E�&�b� xB0��%B��7 V-+ �#�/ ��D�� ;�M .  

��0 6+ 69�� �+%+ E%B��7 V-+ �#�/ 0 B�	 /0 !�0-

 �&�MPJ 2 ��5%b=� T%5B-+ y�^$ B� \�  E�&�b�

h & 4�XB0	� ��7 0 6+ ���
	+ �%B��7 E50 ��Q /�[N .

3&�! 3� 6+%���0d
 B� `��� U7 0	��5 �� !WB�X � ��7 

$0%�2 -+ u�c3�G� -	5B-+ 6�  -+0-+ B� 4�XB0 E�&�b�

0�9	6 ��7 ��=�� E50 ���+ .Sharif et al. (1965)] !� 

5B-+� &B -+7 �0�c�7 3��c� ���
 4�XB0 /0�;XB ! ��7 

F8 !C235  &13639 .-c� 4&�b� �0��S 6+ 0B� �
�- .

Kaiser & Okhovat (1996) � &� ��9&%�N k%QK� 

��9 6�M-�� D. rabiei 0 B� 0B	�
�- fB0K# �0- . B�

� 6c3�G�	-,7D
 !%6Z #%-7 5 ���
 4�XB0 6 �Q%�� 

)�%5� k� (+ E�&�b�%-D"7 �5 ���
 4�XB0 6+ Ea�
% �

)�%�+� k� (�
B0� WB�X 6��M U+�b� B�(Okhovat, 

1996). Shokohifar et al. (2005)  B�5B-+� 

T�0&��� ��+ �����  &�� h	9B�$ ;XB & �� B� !

+ U��S -+0-+%B��7 V-+ �#�/ 0-Q B�	 6
���# & 6SBK� i

]� D
 ��5 &�%6Z #%-7 Yp[ 6�M-� B� 6 �
�- ��� 

6
��
 ��7 �]0 & EX� �+ ���M & 4&�b�%+ ���%-D"7  /0

	�R	��� U+�X -,	��D�� K .Danehloueipour et al. 

(2007) �+ t�2 /0 ����D50 Xp�� 
%0� 6�7  U3NI×I  

 U��Q� �S0B/ ���
 �	h )ICC 3996/��3N !�-D5h !� !

0�%
�� �	h&K	0 !24 B. !IG 9337  �3-a�% &  6
0�

EQB��( /0 6
��
 65 !C. reticulatum   

)ILWC 118 !ILWC 139  &ILWC 184 ( &	 6
��
 m

 /0C. echinospermum )ILWC 181( )��6 h�	  B� ��

��6 �Xp� 6D.-
 B� 6+ �� �
0(D
l !% 6+ E�&�b� m

V-+ �#�/ 0-Q B� 0B	c3�G� �B�� 6SBK� i6 �
�0� B0-X . B�

0	5B-+ �� 0K.0 B�}N	"� a3�[ &% E��c� B0� �0�c� &7 

�l ��7 �BK+ -}0� mn� & -}0� $� E�&�b� B�%�
��+ U .

�
��+ .5��M%U3N & ��+ C3�[ E�&�b� -+ E ��7  <��|�

B�  & /��3N 4&�b� �30& &�ICC 3996 & !	��
l m%/0 k  

                                                                                   
1. Almaz 
2. Lasseter 
3. Kaniva 
4. Kimberley Large 
5. Major 
6. Minor 

C. reticulatum )ILWC 118 (�
��+ K-�D� . ��9&

E}0B& e2	-7 ?�^$� 
l u0-}0 6 �0� ��"
 h�+� 

0K.0	"� ��0%�+ E%+ B�%-D"7 
l u0-}0 6+ Ea�
� 

[%0K.0-	"�  6+ E�&�b� E�? xB0�� B�V-+ �#�/ �
B0�  .

Ghasemi (2000) %b=� B� �%%c� B�j�� 6+ 6 �b

�l ��7  6+ E�&�b� �����V-+ �#�/ ��n B�	 �30& �

0� f&B 6+ �8
N ��D
 T�0& & ���
7 2 !�0� 4�Z
0 U3N� 

0-+ 6 �-+7 #��3N E�?�KZ� B� !	-# 6	�%+ ��% �

�+�X%-� E%C e2	-7 ?�^$� ���S &�  YpD$0

��c� B0� ��+. 0 B�	5B-+ ���30& !	2 & ;9 �% B� /&-

a�B6 ��7 4&� & �&0 )���M -� (� �30& 65 &	 !;Q�� !-,

��������  &ILC 482 6a�B B� ��7 �c+ 7)4&�b� -� (

��DQ0� B0-X.  

KZ� f&B	� 6%,
�% �U�
 �� 	R� -D�8� /0	 �

f&B ��7 ���%��-D�0B�2 �7 D
l%R� E50 .0 B�	 f&B �

0K.0 B�}N -+ �&pS	"� a3�[ &% E�l ��20 B�}N !%/�D�7 
% K

&N-+ �B�� �
�Q .�� B� -s�M 6c3�G�% 6+ & �D50B �

5B-+ B�j��� D
l%-}0 m 5 U+�bD�%���
 ;D��  

A. rabiei  �Q 4�Z
0 .0 B�	5B-+ �� 0 -+ B�jD
0	 ��+ �

 6)�30 ( �0�c��l ��7  �-D�& �-+ �/0�
0 �����

 6+ E�&�b�V-+ �#�/  !���
 B�)< (+ ��9�� u&���% �

0	 ��l ��   &)� (l U�S `�
�-D� �  6+ E�&�b� ����

+%B��7c� !%%��-# �     .  

  

��� � ���� �	  

��
l% kICC 12004 ;XB & +%
�% ��50 -+ !t

fB0K# ��7 �aX�  E�&�b� FG5 �B�� B�k%��
l ��7 

 7B��%+ 6+ ���
V-+ �#�/(Farshadfar, 1988; 

ICARDA, 2000; Lichtenzveig et al., 2002)0-+ !7 

Xp��  �+	�R	
0 !-,�
�Q <��D .B�2 �30&7h !	 �

ICC12004 -5 /07 4Bl ;5p2  6+ 4&�b�V-+ �#�/ !

K#	0 B� ��Q T�	B��� �30& & �0�B�R7��=� ;XB !� +%
�% t

 6+ ���MV-+ �#�/� \]��� B� C3�[ ;XB 6 !	 <-[ ;

E50 B�" )Mahmoudi & Sabaghpour, 2005( !

�
��+ .+ ;XB%
�% �/& �+ t���  &K9 !h�+ 6
0� 6
0� 4�XB0

��+ 6D5� ���
 EQB�7 ���2B0/�+ /0 &  ��Q7 �+% B�

+��G�� E50 B0�B�$-+ B�" B�. 
 �B�� Be+% ;XB /0 /�

+%
�%�R� �+ t%��N E5� 6+ 6��+ m� /0 U?�M B&e+ -  &
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h Be+	 �ICC 12004  0 K-� /0	B� 0�B�R	�Q E.� .�% 6

3�c.%E ��7 �R� 6+ ��+-�%Xp� !B&e+ -� +%B &� � ;X	 ��

 6%8� & ��QU�
 ��7 F1 !RF1 )U+�bD� �B&�( !F2  &F3 

]� �5� ��7 ����  &���� 6
���# B� ��7  6�5��

b=�%8� & qp?0 u�b%�Q 4�Z
0 �- Be+ & ��8
 6 .  

�0��# U$0� B� ���	  ��c+0 6+��×�� �D
�5 -D� -2 !

-D50 o�$ ����� �+ ��Q	2 & 65�� !U% Ea�
 6+ E

�:�:�! 40� -� /0  /0U�
 ��7 h & 6c3�G� �B��	 ���Q �

�+%���M B� )ILC 1929 (�Q E" Be+ t�2 . �0�c�

/B0 �B�� 6��+	+�� 0-+7 ��+ u&��D� U�
 -� .0-+7 �30&	 �

Xp��   &U�
 ��7 F1 & RF1 �0��# E"� 40� -�	 6+ �

� uB�aS	 40� -� -,�� 0-+ & !6��+7 U�
 ��7 F2  &F3 !

 40� -���  �0��#	 ���� /B0 6��+	+�� �
�Q .

�0��# ��7 &�M7 #%6_�� ��7  q-] /0 ����D50 �+ ���


o��+ ��7 .��^� U��� �b� E��X &� 6+%�
�Q ; .

/B0	+�� 0-+7 1RS  U�c30U�
 ��7 D
l%R�  -+0-+ B�

 �l���2V-+ �#�/0�9 /0 ����D50 �+ !	6 �B��Q ��  /0

����2% kIII  0 K-� B�	e2 uB�? 0�B�R	E.- (Udupa et 

al., 1998) .0	0�9 �	�D
 6+ 69�� �+ 6	��/N U?�M t	 u�"

�aX� �Q <��D
0 ./�50�97 # /0 WB�X%+ ����% {3�$ !B��

/�57 0�9	8� & !6%�
�*5�5 6% q-Q f&B 6+ B�*50 ��

 i5�� ��Q ��0�Santra et al. (2000) E.-# 4�Z
0 .

#%�� 6_��7 -*50 �+ �/&B ��B�8n7 �
�*5�5 ��-% ��

�*50B )���
×�  B�*50 /�%�� 3%-D (��	6 
/� 0-+ &7  ��M

a�
 E+�]B� h�+7 ��  u�� 6+ �?B���  �+ ES�5

D5p2 TQ�2%R� 
%6� Y��Q� �
�Q ��
�Q�2 . ;'pS

+%B��7 V-+ �#�/ � �� /0 12 /&B	
/ 6� �-# B�RQN	 & �

 ���QILC 1929�� /0 12 /&B ��K
�2 !	
/ 6�  /0 gp��

+%E.B � .�"� /0 12cs& ���%h E	 T�0& !B�+K� �

6��+ + -+0-+ B� ��%B��7 b� f&B 6+%�� ��+7 �  ��� 

�Q ���/�%D�0 (Singh & Reddy, 1983) .0-+7 

�/0�
0 -%#7 ���# 6�M-� /�[N B� !�-+ FG5� �-+ ��7 

�8D
0 E��X /0 ;Z�2 & 4B�8n7  �-a��	R�  /0

6$�Q ��7 a
�9�  6+ ��bD
0 /0 12 & �GX 6��+ -�

�/N�	3 ��,D5� �+ �8
N FG5 ��,"%5 BK�.N7.���� 

                                                                                   
1. Transparent 
2. CI203 Laser 

D
�5 C�M -+ �20l B�" E$�5�  �+-� -D��/0�
0 -%#7 

�Q .  

KZ�	6 ��7 B��N7 0-+7 �%,
�% U�
 t�2 �P1 !P2 !

F1 !F2  &F3  f&B �+ \+�G�Mather & Jinks (1982) 

�Q 4�Z
0 .-D�0B�2 t�2 ��� ��50 -+ !1*57  -+ �&pS

�%,
�% �	�a� 6Gb
 �0K90 !u�c+-� UX0�M �B&N-+ �07 

D
l%R� U��Q :0K.0	"� )d(a3�[ !%E )h(a3�[ !% E× 

a3�[%E )i (0K.0 &	"�× 0K.0	"� )l(�-# �B&N-+  !	�
� . /0

� ���/N7 B�R50 )χ2 (0-+7 c�%%
 �%�R�	  -� f/0-+

��� /0 40� ��7 D
l%R� �Q ����D50 .+ ��9�� u&���% �

�%,
�%� -] /0 ��	�b� \	�� �+ u	�0/N 69B� m7  &

0K907 D
l%R�  �B��N /0 ����D50 �+t �
�Q ���/N .0K90�	 

 B�] 6+ 6��c� B0�7 �
��+ -�? /0 u&��D� )P≤0.05( !

0K90 �0��S 6+7 85%�Q 6D.-# -j
 B� ��� B� ; . B�

B0& 6�0�0	 1
�U�
 ��E}0B& ! e2	-7 ���S�!  �l �0�c�	 �

2 & u��? -+ -}�� U��S%D
l E.-"%R� �
�Q �B&N-+ 

(Mather & Jinks, 1982) .�_��%��b� !�	 -

E}0B& e2	-7 ?�^$� -] /0	,D�a�� �B&N-+ \� +% �

�$	�
��N E5� 6+ �0�
&�"(Falconer & Mackay, 

1996).   

  

  ج و بحثينتا

�D
	KZ� t	B0& 6	
/& 1
�� + 6 �0� ��"
% �U�
 �� 

 6+ E�&�b� & �-+ �/0�
0 ��=3 /0V-+ �#�/ u&��� 

��c� B0�  ��+)�&�9� .(�%,
�%� ��b� & ��	�G$ -7 c�% B�

0-+ �8
N7 U�
 ��7 �30&	 !�F1! RF1 !F2  &F3  �&�9 B�

� ��Q �B� �
0.  B�U�
 ��7 F2  &F3 6��+ Ea�
 ��7 

���M:�-� 6+ 4&�b�% �+ -+0-+ C ���:�� & ���:��   ��+

� ���/N ��50 -+ 67  YpD$0 B�R50��c� B0�7  �+

Ea�
 ��7  B�jD
0 �B�� �:� & �:� ��DQ0�
 .Y-?  /0 -j


0	5B-+ B� 6R��  -s�Mh & 4�XB0	� ��7  69B� �+ ���


V-+ �#�/ �/�  ���/�  69B� �+ & !4&�b� �&-# B��/�  ��

�/� 6D5� ���M �&-# B� ��+7 �
�Q�
0 �0�c� !�  /0

#% U�
 ����F2  G5�D� T�0&�  6+V-+ �#�/  ��"


9�� �+ & �
�0�0 6+ 6	+ /0 E50 �R�� 6 �%B��7  <��D90

�&-# ���M 6D5� B� !��Q�+ ��- ��+7 �
�Q.  

Van Rheenen & Haware (1994)  6 ��DQ0� B�8�0

k%��
l �� ;'pS �%3&0 /&-+ ��=3 /0 ���
 7V-+ �#�/  ��
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���#�� �: $�% &���% �% '���(� )*!+ ���	 ...  ��� 

 B� �8
N `��� /0 E	�RM 6DR
 �	0 6 ���&��D� 7��	/ �M

�B0� 7B��%+ 6+ E�&�b� 69B� . !��Q ��	 ��bb=� -j
 6+

 6%3&0 ;'pS 6c5�� 70-+ 4/h ���/ u��V-+ �#�/  �+

 �-D� �l m� m	 V-���� ��Q  .  

  

 -�/0�1 2�34 �!	� 5!����� ��6�7  

 �����

�����  

 ����

����!  

"�#��� $�%&��� 

������ ���� '�� ���*&� 

+-.�  
  ��/0 
�/�� 

12&  �  **�
/�0� **��/�� 

�34    /�� 
�/� 

"������ 56�7%  0/
� 

/�� 

** ���� ���  �	
��� �� ��� ����.  

  

/��	+ -+0-+ B� T�0& �%B��7 0-+7 U�
 ��7 F2 

 &F3 

 URQ B�� ��Q ��0� ��"
 �
0 .B�] 6+7  6jMp� 6

�� ��Q/�� &� -� B� !	+ 6+ T�0& �%B��7 �&�M ��7 

,3�n� �B0� 4&�b� �30& E�5 6+ .0	 0B ��� �0�� 
 6
�"

07 a3�[ /0%��R� B� E)��7 (
l E�&�b� ���� �-D� �

 6+V-+ �#�/ E�
0� .Santra et al. )2000( & 

Tekeoghlu et al. )2000( 
%b=� B� K% 6+ ��$ u�b

D
%6Z �
�%5B �8+�"�. Tekeoghlu et al. )2000( �+ !

0 6+ ���D50	 E�&�b� 6_
��n 6 �
�- fB0K# `�s�� �

 �0��S 6+	 E�? m3����  !��Q 6D.-# -j
 B��� �0�� 

c�9 B� V-�� Ea�
%E ��7 F2 

  &F2:3  uB�? 6+ 0B	 m

 �+ 6 E�?	�?0 C3�[ �l m�  �-D��� ��Q  -j
 B�

E.-# .3&�  B� V-�� Ea�
 !-s�M 6c3�G� B�F2 ��9& !

�R� C3�[ �l &�%�� ��
l B�%�0� ��"
 0B 4&�b� k . �+

0 6+ 69��	 u&��� 6R���c� B0�7 +% �F1  &RF1  ��9&

��0�Q !EQ0�
7 5 u0-}0 ��9& -+ �0�%�5p2�D�  B�

Xp�� +%
�% t ×ICC 12004
 E5� 6+ !%��� . y�^$ B�

5 u0-}0 ��9&%�5p2�D� � ���
 B�%QB0K# ��  ��9��


%E� .  

,D�a��� +%+ 69B� & �-+ �/0�
0 �%B��7  B�

U�
 ��7 ��+ u&��D� !��D�� .0	 �B�� B� 6G+0B �P2 

);XB +%
�%t(U�
 & ! F2:3 ��c� B0�� U�
 65 B� & !	 -,

[%-��c� B0� ��+ ) �&�9� .(� -j
 6+� 0-Q B� �5B	 i

0	��/N �	0K.0 �+ T	#��3N u�Q !�-+ �/0�
0 T�  6+

+%B��7 E50 ��Q -D�  . fB0K# 6+ ��+Dey & Singh 

(1993) h	� ���	 + o- ;0-� 6 ���
 /0%-D"7  -+

&B7  6+ �
B0� �-+V-+ �#�/ ���M ��D�� -� .D
% 6Z

b=�%� \	-,7 �M�  6 E50 �N /00K.0 �+	 �/0�
0 T

� /0 !���
 B� �-+%&B o- �0K7 �-+ �5 & ��	 -

40�
0 ��7 #% 6D5� ���� ��Q(Hafiz & Ashraf, 1953) .

 ��50 -+6D.�	 �� 7Kusmenoghlu )1990( & ULQ !

-+ �/0�
0%�A&-L%� -+ ��%# 7�QB u��S & !��
�A 7�� �2

 0e3 & ���+ -}�� ��Z	0#��3N�  E.�+ B� �l���2 B0-bD50 &

 ��%#�� B0-X -%}w� E=� 0B ���� .	� \%b=� B�, E+�} 7-

-+ �+ ���
 4�XB0 !6A E50 ��Q�  7����
�� -2� Ea�
 !

 z� 4�XB0 6+�-+�  B�] 6+��c� B0��%	�2 u�Q 7  /0 7-�

 7B��%+V-+ �#�/ �� ��"
 0B ���� (Gan et al., 2007).  

    

                                                                                   
1. Pinnate   
2. Unifoliate 

  

  -�/0�1 8�/9�� �� ;�% �	�/!� � &���% �0�� 8<!�� ��=9�>� ���� �7�% ��/=7  

 �?@! ���AB7 	� ?4�C D�*E� & ��E! ICC 12004 )���(�  ( H!�%  �)I�@C(  

���  
�����  

����  

                 ����	��±  �	��� �	��    
������! ����"
#  

��	
�� �$�� ��%&� '(�� )cm2(  

+,	-� ���/ �0�,            P1 12 34/3  ± 2�6/2   78/4 ± 3�/2�3/2  

9	�� ���	� �0�,        P2  1286/:  ± 2�7/2   ;;/�3 ± 3;/27�/2 *

                              F1 73 36/1  ± 226/2  3�/�2 ± 1�/236/2  

                              F2 �8871/1  ± 2�;/2   48/�2 ± �:/2��/2  

                            F3 �84;8/1  ± 2�4/2   �7/�2 ± �3/2�4/2 * 

                            F1 73 36/1  ± 226/2  3�/�2 ± 1�/2< 

                         RF1 71 4�/1  ± 228/227/�2 ± 36/2< 

          RF1 :��	-�� %�,�  
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�,J                    ������	 
���� ������  
���� ������ ����� �� ����� 

  

  
 ?#�� 1 ���(� /9�� KL"�� �����! )RP (I�@C /9�� � )SP( ����	 ��E!  

)D9� (=�0 $�37 'F2 �� 	� 5M �*3� ����!	�   

)N ( ?@!F3  !��	 ?4��O ��� , ��� ���  ��� �� 	� 5M  	���!	 � �)DAI(  

  

  

KZ�	� 6%,
�% �U�
 �� "
 U+�bD� -}0 B0�b� 6 �0� ��

0K.0	"�  ×0K.0	"� 0-+7 �% E�? &� /0 40�R_��c� B0� 

 ��� 0e3 !��a
I -D�0B�27 KZ� -D�0B�2 B�8n �+	�D
 & 6	 t

�&�9 B� � E50 ��Q ��0� ��"
 .�D
	 ���/N t

�7 �M B�R50� 0-+ 6 ��+ �N /07 9��%0 B� `��� 6	 �

Xp����5 ��� !� 0K.0	"�� a3�[%E )m, d, h (��	 E

+ U+�bD� u0-}0  & !��-R
%�3N �� j�� B�% & �-+ �/0�
0 ;

 6+ E�&�b�A. rabiei ��D�� ;�M .Tewari & Pandey 

)1986 (
%20 B�}N ��9& K%/�D�7 0-+ 0B7  6+ E�&�b�

V-+ �#�/ �
�- fB0K# .0-+7 + 6+ E�&�b�%B��7 !

��b�	0K.0 u0-}0 -	"� )d (a3�[ &%E )h (����  & �B�b�

�
��+ 4&�b� �30& 6+ .� Y-] /0	-}0 !-,  U+�bD�  

a3�[%E × a3�[%E )l (0B0�7 �K
 & Ea�� B0�b�	 �30& 6+ m

��+ ���M .  
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���#�� �: $�% &���% �% '���(� )*!+ ���	 ...  �,� 

  

 -�/0�1 �AB7 �� ;�% �	�/!� � &���% �0�� &��% �P!Q ��=� ��R*�� � �!+ ��SQ ���Q�% ��E! ICC 12004 H!�% �  

�:����; ������ ����  ���*&�'��  

$�%&��� M )�
/��(0�/0±�
/� )��/�� (��/0 ± 0�/�  

<=6�>?� �@� (d) )��/�
�(0�/0±�/
�  )0�/

 � (��/0 ± ��/� �  

A�BC�D �@� (h))

/��(�
/0±�/
 �  )

/� (�/0 ± 
�/�  

 <=6�>?� �@� ×<=6�>?�  (i) ���� 

 A�BC�D �@� ×A�BC�D  (l) )��/
(��/0±��/�  )��/�� (��/0 ± ��/� �  

�-EF� ��G ��*H� χ2 II/J IK/J 

A�BC�D ���� [h/d] LM/J NK/I � 

    ���-� >���&/ ���� ���?�t ����# '�@ �"�	A�.   

  

a3�[ u0-}0 !E�? &� -� �B�� B�%E )h ( u0-}0 &

a3�[  U+�bD�% E× a3�[%E )l (0B0�7   ��D�� E�pS

 0e3 & �
��+�� �0�� 0 �R�� 6 �- B�8�020 E5%/�D�7 

6
�#&� `�
 /0� �Q�+ 6DQ0� ��9& . gh��c� 6
�#&� u0-}0

B0& T�� C9��	c�9  1
�%E ��7  ��Q V-�� ��M B�

U�R� u0-}0 &� 0	B0& �	0K.0 0B 1
�	� T� ���� 

)Farshadfar, 1998 &Malhotra et al., 2003( .�D
	 t

�_��%�M �� 0K.0 �K9 �B&N-+ !6 ��+ �N /0	"� )d (

Ea�
 a3�[ �K9 6+% E)h (0-+7  6+ E�&�b�V-+ �#�/ 

0-+ �N 1RS & -�h�+7 ��+ V��? �-+ �/0�
0 .0-+7  -�

���B&N-+ !E�? &�7 )l (6+ ��+-� �B0�� /0 -�h�+ )i (��+ .

� Y-] /0	a3�[ �K9 !-,%E )h ( �B�� &� -� B���c� B0� 

��+ . B� E�&�b� 12ICC 12004  5& 6+% ���S0 `�
 6�

0K.0 �l	"� a3�[ &% E× a3�[% �-D� E�� ��-#3& !� 

a3�[ Tb
%0K.0 U+�bD� -}0 & ���5 E	"� × 0K.0	"�  0B


�� �0�� B0& �/0�
0 6 0-n !�- �B	D
l 1
�%R� 0K.0	"� 

B0& /0 -�h�+	a3�[ 1
�%��+ E�? &� -� B�  E ) �&�9� .(

a3�[ 69B�%0-+ E7 + uv�Q%B��7 0-+ & Ea��7  �/0�
0

��� �-+� �+� .0-+��+	a3�[ �%a�
 E� 0-+7  69B�

+%B��7 0B0� �30& Y-] 6+7 �%,
�%-�h�+ � )+%
�%t ( B� &

0B0� �30& E�5 6+ �-+ �/0�
0 y�^$7 �%,
�% �

0 ��=3 /0-DRn�	E�? � )ICC 12004 (��D�	E50 U  .  

�D
 6+ 69�� �+	��
l !���N E5� 6+ t%4&�b� �30& k 

)ICC 12004 (�� 
0�� uB�? 6+ �R1R1 R2R2  -j
 B�

��Q 6D.-# .fB0K# B� ��7 �aX�g�a3�[ !  m��l ��7  C3�[

	 6+ E�&�b� B� <��|� �V-+ �#�/ $�% 6D�
0� U�
�Q 

                                                                                   
1. Duplicate 
2. Complementary 

(Lichtenzveig et al., 2002; Okhovat, 1996). 

Pieters & Tahiri  )1986( 3&0 E�&�b�%
l�,% U�S �+ m

0K.0 `�
 /0 �l	"�  0-+ 0B7 �S -+ E�&�b�% 6A. rabiei  

�c+ B�� �R� /0%�� ��7  fB0K# T0-� B� ���


3�M B� !�
�-� a3�[ `�
 /0 ���5 xB0�� 6% i5�� E

�5	bb=� -%�� �B�� �%	E50 6D.-# B0-X �(Singh & 

Reddy, 1983; Vir et al., 1975) .Singh & Reddy  

(1983) 	0-+ 0B <��|� �l m7  6+ E�&�b�V-+ �#�/  B�

��
l% kICC 191  �
�- fB0K# .3�M B��  6Dey & 

Singh )1993( -] /0	KZ� \	� 6%,
�% �U�
 ��7  U?�M

 /0� Xp�� 4&�b�× �5��Q 0B C3�[ �l B�8n !���M�	  &

��50 E=�� Arc1! Arc2!  Arc3 & Arc4 B0e,��
7 �
�-.  

 �&�9 B�� ��b�	0-+ ��Q �B&N-+ -7  �0�c� UX0�M

 �l)-}�� U��S (�-D� /0�
0 ���� 6+ E�&�b� & �-+ �

+%B��7 ��Q �B� f&B &� /0 ����D50 �+ �
0 . /0 `p�]0

�-D� �l �0�c�  ����	 <��D
0 B� -,Mp?0 6+ E�? m

d�0-D507 Mp?0�  m��� �� (Lichtenzveig et al., 

2002) .0 /0 �
��+ uB�aS f&B &� -� u�s&-��	 !6 �

 �l	 ��l ��7 0-+ V-�� ��M B�7  B� E�&�b�	R�  /0

�30&	��Q �X0& � ���� !�
0� �l ��7  u0-}0 E�&�b�

-+0-+7 a3�[ u0-}0 & �
B0� E�&�b� -+%20 !E%/�D�7  -}0 &

��
l U+�bD�% k ×=�%�
B0�
 ��9& i(Van Rheenen & 

Haware, 1994) .��b�	2 -%D
l E.-"%R� K# B�	 T�

0-+7 + 6+ E�&�b�%B��7 B� �-+ �/0�
0 & �&�9 �  �B�

��Q �
0. E}0B& e2	-7 ���S� ?�^$ &�  6+ E�&�b�

+%B��7  E��aQ ��50 -+ & ���c� f&B 6+ �-+ �/0�
0 &

�0�
&�"	�$ �%+ (ICARDA, 2000)  �B&N-+�
�Q 

)�&�9� URQ &� .(E}0B& e2	-7 ?�^$� 0-+7  E�&�b�

+ 6+%B��7 �-� 6+ �-+ �/0�
0 &% �+ -+0-+ C��/�  &��/� 
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�,�                    ������	 
���� ������  
���� ������ ����� �� ����� 

��N E5� 6+ .E}0B& ��9& e2	-7 ?�^$�  g0��Z� !h�+

��0%
l B�}N E� 0K.0	"�  6+ E�&�b� xB0�� B� 0B

V-+ �#�/ w� �B��%	�0� B0-X � .� -j
 6+ 6 �Z
N /0�  �5B

B0& ;jS0 T�+	0-+ 1
�7 0K.0 `�
 /0 E�&�b�	"�  !�Q�+

f&B ��7 Mp?0� K# ��
��	 T��B&� 70  �=
 6+ 6

+��G�� B0& /0	0K.0 1
�	"�  ����D50�� ��� �+	D�� 

# B0-X ����D50 �B��%�
-.   

  

 -�/0�1 �/=7 � 5!����� &�60� ���Q�%�  �� �S�� ?���
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