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Abstract 

Rice is one of the most important staple food crops for more than half of the world 

population. The striped stem borer Chilo suppresalis is one of the most devastating pests of 

rice, reducing yield world wide. The use of resistant cultivars remains one of the most reliable 

methods to manage the pests. In this study, mechanism of resistance in 10 lines of rice for 3 

kinds of resistance (antixenoses, antibioses and tolerance) were studied. The egg set of striped 

stem borer on the leaf of lines, mean weight of larva and survival percentage of larva were 

measured for antixenosis and antibiosis resistance, respectively. Also, in this study the 

tolerance of 10 lines of rice was evaluated in the field against the striped stem borer. 

Percentage of white head was used for determination of tolerance to striped stem borer. The 

results showed that the maximum egg set, percentage of survival, dead heart and white head 

belong to line 3 (Sang-e-Tarom × Tarom-e- Daylamani) and the highest weight of larva was 

obtained on the line 5 (Iri-2 × Nok-siah). In this study the most susceptible and resistant 

genotypes were line 3 (Sang-e-Tarom×Tarom-e-Daylamani) and line 4 (fajr×Nok-siah), 

respectively. Also, results of greenhouse exaperiments proved the results of field 

exaperiments. The results of correlation study showed that the height of plant and amount of 

chlorophyll were effective on antixenosis. Also, stem diameter and number of tillers were 

effective on antibios mechanism. Finally, mechanism of tolerance was affected by stem 

diameter.  

Key words: Suscepitiblity, Resistance, Striped stem borer, Rice lines. 
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�� ���) White heads ( �

 ��9�� +</ �� @
#	� ���SPSS-10@�<� ��<U ��<� 0�,' .  

  

@A� � �B�C�  

 ���	� V����RBP ��<� 0�,' ���` �/�B��� 5B9^4  � )B�'(� ��� �0,c� �

5U�� +<7 5� -,�Q' 5/�\�� |B�<� �0 �� ?/<� ���,/ ��,T  ;�)/ ��' ��0 . ;�)/ ��<� RB�

 �l� �0 5#c�l' ���` 5	� 5* 0�0  %�#' ����4 � �� ���0 ���)�0,c� ;��� ��	
4 (

��X��0.  
 >�!%+? 5/�\�� |B�<� �0 ?/<� ��� RBP 5#c�l' 0�,' ���` �/�B��� 5B9^4  

Table 2. Analysis of variance for studied traits in the greenhouse 

Mean Square     

White head Dead heart Survival (%) Weight of larva (mg) Egg set DF S.O.V 

177.37∗∗ 1892.52**    635.91**          1573.81** 1.21∗∗   9 Treatment 

37.38 23.24    14.51          88.18 0.15   20 Error 

**: significant at 1% 

���� ��
� V,Q3' ;�9
' "�0,c� ��
� V,Q3' ;�9
'  

���� ��
� �0 V,Q3' ;�9
' 
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'  BP ��� 5* �0,� +<� Rh   

)�×Iri-��
� i,/  ( ;� RB<X	* �hZ�
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� i,/ ( ����)'

�B0<� . V�	X]� �l� �0 ��
� [��4�� � ��P ;(� R
�  % �#B �@��0 0,�� @$a' .X6$	�

 LB�9�� ��P ;(� �[��4�� LB�9�� ��'  � �0<7 5BGv4 5U�� (� ����P ;,r ����B���4�� LB�9� [

 5U�� ;� ;(� LB�9�� W�,'' 00<� .5U�� �� +�U�� �<% (�  �<X)
� <lU ����0 >B,% ���

5U�� +<* ��P ��Gc ��X6� 5U�� RB� ;��0 �0 ��,T @]�� ��  5'�0� 0,T ��/( 5� <4'  � ��0

 �<X)
� ;(� ����0' 0,� . V�	X]� �l� �0 5^�H 0��#4 �� ��P ;(�h %0��0 ��' .X6$	�. 

�Gc/ ����P 	 5U�� R
�r ;��0 �0 �� 0,T ��/( X]�� 5� ��/�,4 ���0 5'�0� B�� . �RB�<����

5XB���  0�^B� ��
� �0 $6/ >	34 ~B ��X6� <X	* 5U�� <lU � <X)
� 5^�H ����0 57 B��

' / �(��� ��
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'  �/,�)Panda et al., 1975; Khan et al., 1986; Saxena, 1986(.  
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�<�� ?B�X/ � J\4 ��^X�0 ��<� �� 5� <.B0 ���` � &��4 <
vX' ;�,�- 5>2X6' <
vX' ;�,�-  

Table 4. Results of regression analysis in which egg stage of striped stem borer hs as 

dependent variable and other parameters as independent variables 

F Model R2 Component R2 Model parameter Variabli added to model 

40.678** 0.578 0.592 0.806 Survival (X 1) 
27.076** 0.643 0.667 -0.276 Leaf Chlorophyll(X 2) 

   0.617 Width Origin 

**: significant at 1% 

X2 �ut/Z" X 1�Zt/Z + t u/Z= y )J\4 ��^X�0(  

B�GO 0�,' @
�
* L��*�<)] ��� ;�� ��* 5� @�� RK	' 9
/ ;��9
' ��
�   (� 5* ��

 5BGv4 ;�' 0,� <^�' ��* .� 5 �V�a' ;�,�- Peny et al. (1967)��m @ +��2' +�U�� �0 5* �/0<* 

5U�� +<* �����P 5�  ����P c,	#' ��� ��<� �
��,K�� �
�� ;�9
' ��� B�H��� ��,T

/ ��*	 ���� . 5� e,�<' ?B�X/� ��P ;(� 5�(��/� ���` <B�� � &��4 <
vX' ;�,�-  ��� �<
�

� 5<
vX' ;�,�-  V��� �0 >2X6' ���h@�� ��� �0�0 ;�)/  . ����)' 57 5/,./�	�'  0,�

 �B�=�4 5� [��4��hZ/h! W
4<4 5� ;� (� �H � 0,	/ R

$4 �� ��P ;(� ��<

v4 (� �`�0 

�H 0��#4 ��0,c� ;�9
' �Jr<H _<� �<- ��=r RB� 5* �/�B0<� 5c0�#' 0��� >
��<�7 � 5^

 w�#	� <
vX'�/�t�/0<7 5
�,4 �� ��<

v4 (� �`�0  .  
 

 >�!%E? 5�]<' ;,
�<�� ?B�X/ � ��P ;(� R
./�
' ��<� �� 5 ;�,�-  

� <.B0 ���` � &��4 <
vX' 5>2X6' <
vX' ;�,�-  
Table 5. Results of regression analysis with mean weight-stage larva of striped  

stem borer as dependent and other parameters as independent variables 

F Model R2 Component R2 Model parameter Variabli added to model 

32.206** 0.535 0.535 0.313 Height(X 1) 
27.30** 0.669 0.134 -0.652 Flag leaf width (X 2) 
24.84** 0.741 0.072 -0.370 Pollution(X 3) 
28.34** 0.819 0.078 -0.370 Number of Tiller(X 4) 

31.897** 0.869 0.050 0.229 Leaf Chlorophyll (X5) 

   236.60 Width Origin 

**: significant at 1% 

X5 ���/Z+X2 !u/Z"X3!uZ/Z"X2 th�/Z" X1! !/Z + tZ/�!t= y )��P ;(� R
./�
'(  



                                                                            ��1�� � 5�*6 
���7 ��� : !$%89  �1: )+ !�;�� )".9<  

  

  

 ���

 �0 � 5U�� (� ����P 5BGv4 ;�9
' �[��4�� LB�9�� �� 5* @�� RB� ����0 ;�)/ W�l' RB�

@�� 5X��B LB�9�� ����P ;(� 5^
X/.  

 RBP 5� e,�<' �2� �`�0 RB<X)
�!) +��% f��×/�	�B0 ( RBP �u) +��% ( �� W
4<4 5�

R
./�
'  ��� u/�� � ��/��R
./�
' RB<X	* �  RBP 5� e,�<' �2� �`�0 j) <^� ×��
� i,/ (

' ���� . V�	X]� �l� �0 5U�� <lU �� �2� �`�0 R
�q	�  %�#' .X6$	� 0�0 ;�)/ ���0 . ��

5U�� (� ����P 5BGv4 LB�9�� 5U�� �0 ��P ��2� �`�0 ��  LB�9�� ��'  @$6/ ;�	� 5� � ���B

 0<K�	- L��* W�,'' 0,� .� �2� �`�0 R
�q	� 5�,T ;�� �
�� � �0<' �97<' 5/�,� �

 V�	X]� �l� �0  % �@�� �0,� @$a' .X6$	� ����0 5/�,� ��2� �`�0 LB�9�� �� �#B

@�� 5X��B LB�9�� 5�,T ;�� �
�� � �0<' �97<'.�#' @$a' .X6$	�   [��4�� R
� ���0

 ��P ;(� R
./�
' �� ��� @
#N� � )B�� ���0 V,% �5^�H 0��#4 �54,���9� �2� �`�0 �F 

 @�� ���Osku, 2000)( . �2� �`�0 ��<� +�� 5� +�� ;,
�<�� (� >`�] ?B�X/;�,�- 5� <
vX' 

�(��/� ���` <B�� � &��4  ��� �<
�;�,�- 5�<
vX'   V��� �0 >2X6' ���t ��� �0�0 ;�)/ 

@�� . ����)' 57 �,l/�	�'  �B�=�4 5� J\4 ��^X�0 �00<��Z/h�<

v4 (� �`�0  �`�0 ��

 RB� 5* �/�B0<� 5c0�#' 0��� 5�,T ;�� �
�� �`�0 �5U�� <lU ;� (� �H � 0,	/ R

$4 �� �2�

 w�#	� <
vX' 5� Z/���/0,	/ 5
�,4 �� ��<

v4 (� �`�0  .  
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Table 6. Results of regression analysis with the percentage of survival of striped  

stem borer as dependent and other parameters as independent variables 

F Model R2 Component R2 Model parameter Variabli added to model 

0.678** 0.592 0.592 0.393 Egg set (X 1) 

52.749** 0.796 0.204 0.541 Stem diameter (X 2) 
64.40** 0.881 0.085 0.319 White head ( X 3) 

   -110.86 Width Origin 

**: significant at 1% 

X 3! �/Z+X2 hj /Z +X 1!�!/Z + �t/  Z "= y )�2� �`�0(  
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��� P�� ���
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/
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Table 7. Results of regression analysis with the dead heart as  

dependent and other parameters as independent variables 

F Model R2  Component R2  Model parameter Variabli added to model 

127.695** 0.820 0.820 0.487 Grain osteoporosis(X 1) 

102.482** 0.884 0.064 0.280 White head(X 2)  

90.487** 0.913 0.029 0.209 Yeild decrease(X 3) 

81.171** 0.929 0.016 0.201 Survival(X 4) 

90.188** 0.949 0.20 0.167 Flag leaf length(X 5) 

   -52.36 Intercept 

**: significant at 1% 
X 5 tu/Z + X 4 �Z /Z " X 3 �Z�/Z+X2 ��Z/Z + X 1j�u/Z + !t/h�"= y) �97<' 5/�,� _<'(  
  

 �0 .X6$	� ?B�X/ V��� � ;�� �
�� � �97<' 5/�,� _<' �5* @�� RB� <./�
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5�,T ;�� �
�� LB�9�� /<� )B�( 5�]<' �0 �� ?' 00<� . �0 ��'� @��� ?B�X/ �R
�q	�

 V��� �0 5-�9'� ;�)/ ' 5�,T ;�� �
�� �`�0 � �0,c� �`�0 5* ��0  5U�� <lU �� ��

 V�	X]� �l� �0h % V�	X]� �l� �0 �0,c� �`�0 �� 5�,T ;�� �
�� �`�0 �  %

�#' @$a' .X6$	� 0��0 ���0.  

  

  
>�!% 9? <4�'B� RBP ���` .X6$	� ' ���5-�9' |B�<� �0 ��<� 0�,  

Table 8. Correlation matrix for the studied traits in field condition 

7 6 5 4 3 2 1   

            1  1. Height 

          1  0.31ns  
2. Tiller 

        1  0.037ns  0.183** 
3. Leaf lenght 

      1  0.134** -0.015ns  0.009ns 
4. Leaf width 

    1  0.025ns"  0.044ns 0.025ns 0.37ns 
5. Stem diameter 

  1  0.020* 0.48ns -0.124ns -0.28ns 0.047ns 
6. Infestion 

1 0.269** 0.017* 0.024ns -010* 0.052ns 0.026ns 7. White head 

     ns: non-significant       ∗: significant at 5%     ∗∗: significant at 1%  
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>�!% <?  �/�B��� 5B9^4RBP 5#c�l' 0�,' ���` 5/�\�� � 5-�9' |B�<� �0 ?/<� z�X\' ���  

Table 9. Analysis of variance of various traits of studied line rices 

in field and greenhouse conditions 

Greenhouse  Planting time 2  Planting time 1  DF S.O.V  

White head  Dead heart  White head  Dead heart  White head  Dead heart     

10.13**  260.79**  2420.05**  497.90**  408.22**  1861.14** 9  Treatment 

1.16 10.54  2.81  3.47  1  10.23  20 Error 

**: significant at 1% 
  

>�!% GH?RBP ���` R
./�
' 56B�2'   |B�<� �0 ?/<� z�X\' ���5/�\��  

Table 10. Mean comparison of the characteristics of rice  

in various lines in greenhouse conditions 

Greenhouse Planting time 2 Planting time 1  

White head (%) Dead heart (%) White head (%) Dead heart (%) White head (%) Dead heart (%) Treatment 

55.66c 52.10cd 24c 24.06c 2.07d 82.82a 1 

78.94b 55.30bcd 11.50d 64.22ab 0d 0.67f 2 

89.17a 66.37a 100a 71.74a 0d 16.27e 3 

30.38d 58.09bc 14.11d 51.83ef 0d 24.35cd 4 

58.88c 61.53ab 52.08b 56.01de 0.33d 30.45c 5 

61.77c 47.62d 26.88c 46.55f 5.81c 59.39b 6 

88.29a 53.5bcd 6.12e 67.89ab 0d 0.68f 7 

54.55c 52.19cd 0f 27.05g 0d 19.89de 8 

61.79c 48.67d 0f 68.68ab 41.38a 55.81b 9 

58.48c 55.21bcd 0f 59.73cd 10.09b 55.81b 10 

'
./�
R ��B �#' �sXT� ;,X� <� �0 i<X)' ��<] ��  �l� �0 ���0h %�/���/.  
Means with the same letters in each column have no significant difference at 5% level.  
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�  LB�9�� @�� 5� @$6/ ��
� @
��6] @$6/ ;�	� 5� � 5/��<H �9B�

' 5�,T 0��#4 LB�9�� p-�� 5* ���B  ��� �
�� ���' 00<� .  

  

 >�!%""? 5�]<' ;,
�<�� ?B�X/  5�,T ;�� �
�� ��<� ��;�,�- 5�   

 <.B0 ���` � &��4 <
vX';�,�- 5�>2X6' <
vX'   
Table 11. Results of regression analysis with white head as dependent  

and other parameters as independent variables 

F  Model R2 Component R2 Model parameter  Variabli added to model 

14.90** 0.347 0.347 0.856 Dead heart (X 1) 

14.82** 0.523 0.176 -0.524 Flag leaf length (X 2) 

18.07** 0.676 0.153 0.241 Leaf lenght (X 3) 

17.65** 0.739 0.063 0.361 Leaf Chlorophyll (X 4) 

23.05** 0.828 0.089 0.372 Stem diameter (X5) 

   47.04 Intercept 

**: significant at 1% 

X5 !u�/Z+X2 !t /Z+X 3�j /Z+X2 h�j/Z" X 1�ht/Z+ Zj/ju= y )��
�� 5�,T( 

  

5/,	/ �0 5U�� <lU �� �0,c� �`�0  �l� �0 W
4<4 5� 5-�9' � 5/�\�� �0 0,�,' ���

 V�	X]�  % �h %@�� 5X��0 @$a' .X6$	� . ?B�X/ �� LB�'(� RB� ?B�X/Saeb and Osku 

(2004);� ?B�X/ Y$% 0��0 @2��l'   V�	X]� �l� �0 5U�� <lU �� �0,c� ���  % .X6$	�

�#' �0@�� �0�0 ;�)/ �� . V��� (� >`�] ?B�X/ ! �0,c� ��<� ;�,�- 5� <B�� � &��4 <
vX' 

�(��/� ���`  ��� �<
�;�,�- 5�<
vX'   Jr<H _<� V,% 57 @�� RB� (� 7�] �>2X6' ���

!Z/��5/�,� �:� �0,	/ R

$4 �� �0,c� ��<

v4 (� �`�0  ��� �� 5c0�#' 0��� �0<' �9*<' 


vX' �0 RB� 5* w�#	� <tZ/j �/0,	/ 5
�,4 �� ��<

v4 (� �`�0 .  Jr<H _<� V,% LB�9�� ��

 LB�9�� �0,c� ;�9
'' _<� ��� ���G� J\4 LB�9�� @�- 5� RB� 5* ���B  ��' ����.  
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�#' ��' .X6$	� 5^�H 0��#4 � ��P ;(� R
� ���<� RB� �0  V�	X]� �l� �0 ���0

h% <X	* ��P ;(� 0,� <X)
� 5^�H 0��#4 5r<� 5* @�� ;� R
$' 5^
X/ RB� 5* �B0<� ����)' 

' 0,� . �� 5^
X/ RB�'  L��* W�,' <X)
� 5^�H 0��#4 5* 0,	/ 5
�,4 ��,` RB� 5� ;�,4

 5U�� <lU' ;� ;(� ����P ��/( � 5BGv4 ��<� @\� |B�<� 0�^B� @�- 5� �Gc � 0,�  J* ��

' 0,�.  

  

 >�!%".? 5�]<' ;,
�<�� ?B�X/  �0,c� ��<� ��;�,�- 5� <.B0 ���` � &��4 <
vX' ;�,�- 5�>2X6' <
vX'   

Table 13. The results of step wise regression analysis with the rice Infection stage as 

dependent and other parameters as independent variables 

F Model R2 Component R2  Model parameter Variabli added to model  

11.587** 0.293 0.293 0.477 Flag leaf length (X 1) 

9.609** 0.416 0.123 0.357 Dead heart (X 2) 

   35.942 Intercept 

**: significant at 1% 

X2!hu/Z +X 1juu/Z + �j�/!h = y )�0,c�(  

��� [��4�� ����0 ?/<� +�U��_<� � <4� >B,% ��� �B<- � <4  @$6/ �<X)
� @
��6] �<4

5U�� +<7 5� �0 ?/<� ��,T� 5X��/ (Monakata and Okamoto, 1967). R
�q	� �0,c� ;�9
' R
� 

5U�� +<7 5� ?/<� +�U�� 5^�H 0��#4 �� ���,/ ��,T  5X��0 0,�� ��' .X6$	� 54,� <� ���

@�� (Patak, 1973) .' ����) 57 @�� ����
'<4 @
c�# 	 5U�� +<7 5� @$6/ ?/<� ��
�  ��,T

�8
/,H�x �
4 (� L
� �8B��B� �
4 ?/<� +�U�� �0 @�� �0,� (Martin and Richard, 1975) . 5�

<X)
� >	34 ?/<� ��,T 5U�� +<7 5�	] 5� @$6/ 5^�H <H +�U�� ��7 �,%� RB� �<B( �/��0 

 +�U��' 5U�� ��/�,4  �� �� ��B0 ���6T ���5U�� ��B�	/ ;�<$� ��#� �,U ���.  

         V�	X]� �l� �0 7,H R
./�
' �� J\4 ��^X�0h %   0�0 ;�)/ @$a' .X6$	� .    <M� M�#B

U�	                 ��
�M� 5M�,T � �0<' �97<' 5/�,� ��r0 <X)
� ����� 5X��0 �<X)
� J\4 ��^X�0 57

         �B0<� 5/�0 7,H R
./�
' LB�9��  W�,' w�XB�=/ � ��� .   �<�� (� >`�] ?B�X/   +�� F�� 5� ;,


    �`�0 ��<� +�� 5�<
mk4V��� �0 &��4 <
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vX'   
Table 14 – Results of step wise regression with effective impressible as a  

dependent variable and other characteristics as independent variables 

F Model R2 Component R2 Model parameter Variabli added to model 

59.35** 0.695 0.695 1.007     Dead heart (X 1) 

38.40** 0.754 0.059 -0.29     White head (X 2) 

   13.35     Intercept 

**: significant at 1% 

X2   ��/Z" X 1ZZu/ + !h/ != y ) �`�0<
mk40<K�	- �<BGH (  

 

�X/ 5� 5�,4 ��' 0�=�)
H �L���H RB� ?B  � �
c,4 ��<� ]s`� �����* �0 5* 0,�

�U�� �<#'' 5U�� +<* >��2' �0 5*  ���4,*�H ���` �B�� ���
$� ���6T <X	* ?/<� ��,T

 �� 5=��,' �0 �4 0<
� ��<U <y/ �' _<� �<- L��* � 5U�� <lU L��* �5^�H 0��#4 LB�9��

5U�� +<* 5�	] T ?/<� ���,/ ��,T0,� 0�^B� �<X	* ���6 . @�� 5� +��2' ws'�* JU�

5U�� F�� �� c� 0���/ 0,�� ?/<� ���,/ ��,T  ]s`� ���' RBP � +�U�� ;�,4  �
c,4 B��

��/( ;�,4 ����P 5* 0<* ;� �0 /�' ����� 5X���/ �� ��.  
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