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2004) . "#�, 7� X#6�;A �J?A Y�� O	-�R �	- 7�

 "�R �Z 2 [\] ^%J?�'
-� #$) �A> �J?A Y��

^;V� (Y$#D ^�-�� �	�F*
� ,- �	- ��J�*� ���$�
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 7� 'D �
#$#%& 7� ��J�*� 2 �R7 �72� ��C �	�F*D

��> 5��1 L��FR-� 7-�G �J?A Y�� c�d� . 'dE#=� 7�

Krishnamurthy et al.  )1999(  bQ� �J?A Y�� I%
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�� g�G2��
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-��

h� 5M� -7 ��J�*� #$��	>�V �	- �1 �7-i&�%fh�  7-�G �%f

�$� .1 �%fh� "-I%� #�- 2 �J?A Y�� g�G2 "#�, '1 'F�

�R#1 .2#�F� 5�- �J*� "> .�R(Thomas et al., 

2003) . `7-I& '1Ravi et al. (1998)  2Tomar et al. 

(1999)  �	�F?%1 ���
 �#%& 7� '
-� "�R �Z '�3��

j?A Y�� '1 -7 5%�#�3� 7#%1> 2 'FR-��  �	- 7�

�#%3 7#%�1 '�3��� 5�-.Malhorta et al  (1997)  I%
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7�
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(2006)  �7#%1> !	l7 '� .-�f- ��7�1 #1) LY�� "2�1

 "#�, 7� Y�� 2 [\] ^%J?� 2 �$��& "#�, 7� Y��

'
-� "�R�Z ('
-� 8�KE '� �1 �-) #%1�E L�E�*d� �#%1�E

��Q�1 !?m ���
 2 ( �	�F?%1 L'
�& '� �$ 7� ��FV#	7�

 2 �$��& "#�, 7� �J?A Y�� �#*�- #1 ��J�*� Y$#D

�� ^6#3 [\] ^%J?� '�3�� �	- b%��� �	�1 2 ���&

k#�3 -7�
��*
 �V�d� Y�� '1 5Q�
 '�3�� �	�� .

 B	�C ,- ���
 �?	-, �R7 �72� 7� _> ��Q*D Y��

                                                                                   
1. Terminal drought 
2. Growing Degree Days (GDD) 

^& `I	7	-IV- L[\] ^%J?� Y$#D L#$ �-�d� Y

[\]  '
-� "�R �Z �72� ��C Y$#D 2 n�Z �#$

�� �fhF� -7 ��#;FG- ��J�*��,#�(Davies et al., 

1999).  'dE#=� 7�Leport et al. (1999)  ���
 ��j�*�

j?A Y�� O	-�R 7��  "#$#%& #1 '�	#0� 7� ^;V �A>

7#%1>� 1 ��R ' Y$#4 I%
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(2006) %1> e�F�� p�=� �%fh� ��7�1 #1 ��J�*� �1 �7#
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 ��J�*� 5V- 'D �
��*
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 !G7 '�
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 2 '+7��� 5V�& 8#9
- �E#*R '0%G� . �&�
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 'F	�%�- #1 ���E ��7 Y	#�,> �7�� �%�, n#A

N/� ^D .,- �67� L�S/�  b%��� '1 2�/�  2N��  ��%�

��1 _i+ ^1#G !%�#FZ 2 ���V 8�&��%D 7� 8�& . X#�*T

��1 5R#J
 .7�;1 ^QG �#� �q
 �7�� �%�, . 7�q�� '1
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 B*�N� 5V�& .7�6 �F*%F
#� . 8#9
- ,- vZ 7#
1 7�
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 2� ,- n#A "��D 8�
 5
+ L��9� !�R

�R ��#�F�- !$ �1 ��*� . 2 ��+ �#9	- 2 <%=�� ,- vZ

 '�6#V '1 'F?Z��  7� 72i1 5R#D �F*%F
#�w	7#� �N 

5V�& 8#9
- �	�72�V . 5R#D B*��  !D-�� 2 �F*%F
#�

 5R#DUU  7� a1���F� 7� '��1�R 'FV�& �q
 . .�D �$

 ^�#R ���V�  ��C '1 2 e	�7U ��1 �F� . �q
 7� #1

 �FV�&�  ��6- .�D �$ 7� L��#�F�- �7�� r%��
lN� 

5R-� ��+2 5R#D OA . 5?
 ,- ��%&��+ 7�q�� '1

.�D '�6#V �7#%1> �#$7#*%� �-�+- 5E�
� 2 _> �#$

 ��6-U �R 'FV�& �q
 7� �F�.  

1 '+�� #1 ,#%
 �7�� ��D  aQ�� ,- n#A Y	#�,> '

 �	�#0� #1 b%��� '1 �72- 2 8�%
��> .#��V���  2�� 

�R �%�h� 7#FJ$ 7� 8�&��%D . �,7#Q� �R7 ^;V ��C 7�

e�� #15V�& 8#9
- �F�� .7�;1 ,�$ �#$ . "#�, 7�

,- ��%K?%Z 7�q�� '1 I%
 �$��&  7-��V\] 8�D .7#�A

)Heliothis spp. ( "-I%� '1 "��	,#	� !� ,- 7� !%
 2 @	

�	��& ��#�F�- 7-I$ .  

 'D �
#�,��  [\] @	 ^G-�3 "#$#%& ,- �67�

 [\] ^%J?� '�3�� "-��d1 ��FR-� ��$#?� ^1#G IQ�

�R 'FV�& �q
 7� .'
-� "�R�Z '�3�� 7� �7#%1> I%
 #$

 7� 'D 5V�& .7�6 �
#�,�� '��1 ,- �67� @	 #$

��1 ��-� x
7 �%%s� ��7, '1 [\](Anwar et al., 

2003a) .r%��
l 'J�	- '1 '+�� #1 ,- ��#�F�- �7�� �#$

 �-�1 8,/ "#�, .�� "> �#Q
� '1 2 �R7 �72� ��C �q


 r%��
l �$ �7#%1> L�
��1 .2#�F� y�V ^3-�� '1 "�%�7

 ,- -I9� 7�=1 2 �q
 �7�� '�3�� '1 "�%�7 zM� '1

r%��
l �	#�5V�& .7�6 #$ . 5A-��J	 �7#%1> 7�q�� '1

�D�3-2 '% .�D �$ '1 ��272 _> !93 �?	#�,> �#$

�	��& ��F�D.  

 �7�� '
-,27 .7�;1 "#$#%& L�R7 ^;V ��C 7�

 e�F�� ^3-�� g�G2 "#�, 2 ��FV�& 7-�G ��7�1

�	��& 5Qf �J	l�E��V.'0QC k#�-�1 ^3-�� �	- ���1

Anwar et al. )2003a (,- ���7#Q�:  

������:  'D ��#K�$�� $ "#$#%& ,- �67� .�D �

��R IQ��
-.  

���	
:  'D ��#K�$��  �-7-� .�D �$ "#$#%& ,- �67�

�� ��6- 'G#� �27 �1 ,#1 ^& @	��R#1.  

[\] �$�)[\] ^%J?� :( 'D ��#K�$��  ,- �67�

 ��$#?� ^1#G IQ� [\] @	 ^G-�3 .�D �$ "#$#%&

�
7-�.  

�
����:  2 @	l�E�	I%V �&�%�7 '�3�� �C ,- vZ

$#%& 'D ��#K�$ @?A �V#D �3 '1 5R-��1 �-�1 "#

��R�
-.  

 ,#%
 �7�� �R7 ,27 '+7� �%%d� 7�q�� '1 �%�{*$

 �R7 �72� ��C 7� Ly�V ^3-�� ,- @	 �$ 7� "#$#%&

 �#KF�� O��� '
-,27 ^G-�3 2 �|D-�3 .7-�3 '+7�

 5	#

 7� 2 �	��& 5Qf '�7I� 7� �0F�� [-�&����

GDD ����V B	�C ,- �R7 ^3-�� ,- @	 �$  �	,

�R 'Q�#M�:  
  

⎟
⎠

⎞
⎜
⎝

⎛ −+= Tbase
TT

GDD
2

minmax
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 ����������� � � ����! 

 ����V �	- 7�GDD -�1 �R7 ,27 '+7��  L,27 �$

Tmax  �3 #� '
-,27 .7-�3 '+7� �|4-�3U�  '+7�

 2 �-�K%F
#�Tmin  �3 #� '
-,27 .7-�3 '+7� ^G-�3� 

� �-�K%F
#� '+7���R#1 .#�� �	- �1 �2\�� '	#Z  

)Tbase (�  �q
 7� �-�K%F
#� '+7��R 'FV�&(Anwar et 

al., 2003a).  

'%R#3 .-�f- [i3 7�q�� '1 �R7 ^;V "#	#Z 7� L�-

 <=� 7� 5R-��1N  8#9
- .�D �$ ID�� ,- a1�� �F�

5V�& .'
�*
 �	,�� ,- vZ L@	l�E�%1 ��J�*� �%%d� 2 #$

[\] ^D �-�d� �%K
#%� v�� 2 �	��& `7#*R �Z �#$

��> 5��1 '��1 7� [\] �-�d� .%�{*$ 7�q�� '1 �

'
-� ^D �-�d� L[\] 7� '
-� �-�d� �%K
#%� 'Q�#M� �#$

 ,- Y%1 ",2 #1N�  8�& ��%�(Leport et al., 1999) 

�R `7#*R .'
-� �	,�� #1 "#	#Z 7� '
-� 7-I$ ",2 L#$

�	��& 'Q�#M� . ��J�*� !%�0� ,- I%
 5R-��1 }A#R

��> 5��1 @	l�E�%1 ��J�*� �1 ��#;FG- . 2 '	I9�

M���-� ^%�-�
> `27 '1 #$ )ANOVA ( O1-27 �%%d� 2

 "���%Z `27 '1 �KF�Q*$ '�*+ ,- #$�F�-7#Z �%1

)Pearson (8�
 ,- ��#�F�- #1 2 7-IV-SAS 5V�& 8#9
- .

 ��m "��,> ,- ��#�F�- #1 'dE#=� �7�� .#�6 �%K
#%�

'��-�5V�& 7-�G '�	#0� �7�� �J
-� �- . !�7 �-�1

�
 ,- I%
 #$7-��*
 7-IV- 8Excel �R ��#�F�-.  

  

  نتايج و بحث

��� 
��� ���  

 p�=� �%fh� Lv
#	7-2 '	I9� ,- ^6#3 o	#F
 k#�-�1

 "#$#%& �R7 �72� ^D �1 �7#%1> e�F��)5R-��1 #� ,27 (

��d� 7#%�1 ��1 7-�)�2�+ N .( Y	-IV- bQ� �7#%1>

�	��& "#$#%& �R7 �72� ��C .'1'
�&�- �	�F?%1 'D

7 �72� ��C �R)��S ,27 ( 5��1 �7#%1> 7#1 2� �#*�- #1

 �7#%1> 7#QJ	 b%��� '1 "> ,- �d1 2 ��>)��� ,27 ( 2

 �7#%1> "2�1)��S ,27 ( ��FR-� 7-�G)�2�+U .( '1
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