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1- Area Under Disease Progress Curve (AUDPAC) 
2- Panicle Blast Severity (PBS) 
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Table 1. Lesion type (leaf blast), panicle blast severity (PBS) and area under disease progress curve 
(AUDPAC) of leaf and panicle blast for rice genotypes in field conditions 

Genotype Origin 
Leaf blast  Panicle blast  AUDPC 

Lesion type*  
(Mean±SE) Reaction  PBS**  

(Mean±SE) Reaction  
 

Leaf 
(Mean±SE) 

Panicle 
(Mean±SE) 

IRBLKP-K60 IRRI 2.00±0.57bcd***  R  11.2±0.25e MR  25.1±2.01fg 28.4±2.65c 
IRBLTA2-RE IRRI 2.67±0.48b MR  10.0±0.50f R  52.4±2.36e 30.2±2.97c 
IRBLZ5-CA IRRI 1.33±0.35d R  9.33±0.35f R  22.0±1.06g 17.5±2.16d 
IR1552 IRRI 2.40±0.55bc MR  7.67±0.57g R  59.3±5.67d 14.3±2.50d 
B40 Indonesia 5.00±0.00a S  25.5±0.51c S  87.9±4.00b 47.2±3.11b 
IRBLZT-T IRRI 2.34±0.50bc MR  9.55±0.09f R  83.3±2.22c 18.5±2.35d 
FLAGMAN Russia 1.67±0.27cd R  28.4±0.51b S  53.6±2.25e 55.3±2.65a 
GAMMA Russia 2.00±0.00bcd R  35.7±0.25a S  27.9±2.15f 55.0±1.00a 
Nemat Iran 1.33±0.69d R  9.73±0.26f R  2.80±0.70h 18.6±1.40d 
Binam Iran 4.30±0.52a S  15.1±0.29d MR  95.2±3.30a 27.8±1.93c 
* Lesion type was measured based on a 0-5 scale; 0-2=Resistant (R), 2.1-3= Moderately resistant MR and 3.1-5=Susceptible (S). 
** PBS was measured based on a 0-100 scale; 0-10=R, 11-25=MR and 26-100=S. 
*** Means within a column followed by the same letters are not significantly different; P> 0.05, according to Duncan's multiple range test. 
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Figure 1. Leaf blast progress curve for rice genotypes under field conditions 
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Figure 2. Panicle blast progress curve for rice genotypes under field conditions 

  

��,� b�</+c ��9)  ���    f�I5' ,I) �I2L�P� *�/� V+,)

����� ;�o?  �'    ��I�/J 1I5>) ;�I� �	�*/L( b�<)

   �I@��< 4I@,7 �' (��/J � 	�,) 15>) �����) 1B,��%

��/J  �' *��R �)��< U@,p �)70 �?�*b�</+c �  �I�  '�

 g�I"d< ��,� �5 �)    */I�+ ��I9)  K�I�)3(.  I)�  ��/I7   �I�

b�</+c  ���   (&��Id� ���I�) 1I�2+ �IRBLZ5-CA  �

IRBLKP-K60  [@' .�9!B,� �',- W�' ��,� �*+c bI�</  �I� 

     '� 1II���d� [@,!II��) �II�/J � 	II�,) 1II5>) ,IIM+ �'  

 ��,II� .�II+*/) '�'**  �+�II� g�II"d< ��,II� ,II@� �* �II) &�

)� ��/7 b�</+c ��  ���B40 �IRBLZT-T  	I) �   &�I+

     �' � �!II�'* �',II- W�' ��,II� ,II@� �* (f�II"R ���II�)  

 f�II"R �II�/J � 	II�,) 1II5>) ,IIM+�II+*/)gII� .  [�II9x

bII�</+c  ��II�IRBLTA2-RE  �IR1552  ,II@� �*

 ��,�&�*    bI�</+c [I@' .�I9!B,� �',-  �I�    1I5>) ,IM+ �'

 ��/J 15>) ,M+ �' � f�"R 	�,)  �I��+  &��Id� �I+*/) .

b�</+c   ��I�FLAGMAN  �GAMMA   ��,I� �*

b�</+c [@' .�9!B,� �',- &/5 ��  ���+ 	�,) 15>) ,M+ �'

 &��d��*/) .�+*/) f�"R ��/J 15>) ,M+ �' ��'  



��������	  �� �(������� 	��� ����)39  �����4 � �!"�� 1395 33

  
 V&23- 2�H $@>� �� VG�7 3����
"�/ ������ �� �� ?
@� E�FG 6�	� �� ��  

Figure 3. Dendrogram of cluster analysis for rice genotypes based on field characteristics 
 

 O@���( V@�!+�����  �'+ *  �I�'  �I� * bI�</+c  �I� �

B40� 	II)  &�II+ �IRBLZT-T 1II5>) ���II��) ,IIM+ �' 

 f�"R+*/) .�g�   bI�</+c �5 [�9x V+,I) )IRBLKP-

K60 �IRBLZ5-CA (1III�2+ �  �' �,<��III) jPIII5
 .�III+*/) '�'* '� �III�/J � 	III�,) 1III5>) �III) 1III���d�

bII�</+c �II�  '� 	II�,) 1II5>) �' �,<��II) ,@*�IId� �II� 	@

�9!�'* )IRBLZT-T �B40 	) � (&�+ g�   �I?�* [�9x
    ,II�' [II@' �II� �II+*/) '�'* '� �II�/J 1II5>) �' �,<��II)

 ��+   [I@' ��9�*  r/Ip/�     1I5>) �' 	�*/IL( �I� 1I5'

	� ^,) �+'/<     .�I@��+ lI�� �I�/J 15>) 	�*/L( �)
�!B�@ �� `5/< 	h)��� �Chaudhary et al. )2005 (

 W���  '/9� �) 1�'* */� ��+ 	@���9�!5' ��' .�@*,�  ��)

b�</+c �� �FLAGMAN  �GAMMA  [@,!I��) �� 
 �I) �+*/) '�'* '� ��/J 	�*/L(   	I92� �/I7   1I5>) ��'*

   �I�+ ,I�' [@' .�+*'*  ��+ '� �,!�� 	�,)  	I�    �I� �I�*

  1II5' [II��� �II�/J 1II5>) �II) 1II���d� �' 	II�2) �*

b�</+c ��  �' Kd!I"� V+,I) �      	I�,) 1I5>) �I) 1I���d�
���). Chaudhary et al. )2005 (   	h)�I�� V@�I!+ ��+

 �� [@' �' .�+*,� G�'�� '�  �gI-� 	B,2� �' K6-  	)�I@��'

b�</+c ��   `@',I� �* ��/J � 	�,) 15>) �',) �I���� �' 
.15' ���,p  

����� ���$�
� ��  

�����) ���*'t+ '� 15>) �'� 	�   	)�I@��' �',)  '/<

1���d�   KI"+ �* 1I5>) �) 	�� � 	o��  �I�  �* �I�L�' �

�+�S�� .*,) ��� �) �) ��/7  ��,�' [@' 	�  ��� g�R �+'/<

 .��* O��� 15>) 	)�@��' �',) ��9@( �* '�  

b�</+c �� V+,I) �    �I2L�P� *�/I� �',I)  oI?�;   bI�<

	�*/L(  '��/�I5' ��L *'�2< �    [�I) � KIJ'* �*+ *'t  ��I�
	5�,) *�/�   �I+*/) ;��Io!�  W��I) 2 .(   �* �IL��@' �I5

b�</+c  �I� �IRBLZ5-CA� B40� IRBLZT-T � 

	) g-� ��L &�+ �� �* .�+*,� ��L/< '��/�5' ��) �"@�d� g-� 
	) &�+� b�</+c  �I�� IRBLKP-K60 �IRBLTA2-RE� 

IR1552 �FLAGMAN �GAMMA �) 1�2+ �   �/I7

   �I�L *'�I2< �!5/�%  �'��/�I5'  !I�'* �,I!��.�9    [I@' 'HIL
b�</+c ��      '� �I�/J 1I5>) �I) 1I���d� �' 	)/J jP5

�+�'* ��  [@' r/p/� ��+ 	� �+�S�� 	)�@��' ��*  �' �*

     1II5>) �II) 1II���d� �' 	QPII5 	II5�,) �II@ 	@�II5�9�
b�</+c �� 	�  �+'/<*�� ��� �).  

 bI�</+c [�) �'  �I�  *�/I� � �I2L�P� �IRBLKP-K60 �

IRBLTA2-RE� IR1552 �FLAGMAN� GAMMA 

 �/B O9�'� 1�2+ �      *�/I� �IL��@' �I5 ,I� �I) 1�5�"R
[@' ,:+��) �� �+*'*  ��+ �2L�P� 'b�</+c [@' �� 15 �� �

 c �II�   �II) 1II���d� 	�II?' �,���II��) '�'* '� 1II5>) 

 	I�        �I</) ��� �I2L�P� *�/I� �IL��@' �I5 ,I� .�9I��) �II� �
b�</+c  �I� �IRBLZ5-CA �B40 �IRBLZT-T  �

	) g-� ��L ��L/< &�+ ��  [I@' .�I+*/�+ '��/�5' �    �I�+ ,I�' 

	II�  bII�</+c [II@' �II� �II�* �II� '* �,II!�� 1II���d�!II��9. 
 ��� �/7  �I�Chaudhary et al.  )2005(   �I�+  G�'�I�



���% b�</+c 	5�,) : '����� � �) 1���d� ,M+ �' V+,) N�!S� ��� ... 34

�!@�'� �+*/�+ ��    '� 	h)�I�� O9I�'� �,I!�� 1���d� �) �
�IIL��@' ,II)',) �* �II�   �II�+ */IIJ �' �',II) Z�IIS!+' .�II+*'*

	6"+ 1���d� 	�   bI�</+c 1I���d� O@'�B' �) �+'/<  �I� �

 V+,) �I@��+ l�� 15>) �) )Mousanejad et al., 

2010(.  
��,� b�</+c ��9)     f�I5' ,I) �I2L�P� *�/� V+,) ���

�+�S�� ;�o?  �' ('��/�5' ��L *'�2< � 	�*/L( b�<) �'

��/J �@��< 4@,7  �' O�) �)��< U@,p �) �'95  ��?�*
b�</+c   g�I"d< ��,I� �* �) '� ��     K�I�) */I�+ ��I9)4 .(

 bI�</+c K��� W�' ��,�   ��I�FLAGMAN �1I�2+ � 
IR1552 �IRBLTA2-RE� IRBLKP-K60 � 

GAMMA b�</+c [@' �� */)  	�*/L( b�< ,M+ �' ��

 �< ,o? [�)2 ) 1���d� O9�'� � �!B,� �',-R   �I�+ '� (

g� � �*'* ��L ��L/< [�9x  ��,� .�+*/�9+ '��/�5' ��� &�*
b�</+c K���  ���IRBLZT-T�IRBLZ5-CA� 	)   &�I+

 �B40 b�</+c [@' �� */)   �* 	�*/IL( b�< ��QL �' ��

 ��,�MR     �I@ (&��Id� �I��+)S     � �!I�'* �',I- (f�I"R)
��L ��L/<  ��� .�+*/�+ '��/�5'  

  
 ��"+2- ������ 
/ �	)� � ������ ���$�
� �� *�@$� 	 �� ��/�*D ��� ���� !��"�� �� ���� �Pyricularia grisea 

A$��2 
/ ����� �� 
Table 2. Evaluation of resistance to blast in rice genotypes measured by lesion type with three 

isolates of Pyricularia grisea in greenhouse conditions 

Genotype 

IA-25  IA-82  Iran-47 

Lesion 
type* 

Number of 
sporulating lesion 

(Mean±SE) 

 
 

Lesion  
type 

Number of 
sporulating lesion 

(Mean±SE) 
 Lesion 

type 

Number of 
sporulating lesion 

(Mean±SE) 
IRBLKP-K60 2 0.0±0.0  2 0.0±0.0  1 0.0±0.0 
IRBLTA2-RE 1 0.0±0.0 1 0.0±0.0  1 0.0±0.0 
IRBLZ5-CA 4 11.0±1.31 5 22.6±1.10  4 18.6±0.16 
IR1552 2 0.0±0.0 1 0.0±0.0  1 0.0±0.0 
B40 5 24.0±1.06 5 28.1±0.86  5 25.7±0.57 

IRBLZT-T 3 4.7±0.27 4 10.2 ±1.03  3 5.4±0.06 
FLAGMAN 2 0.0±0.0 2 0.5±0.39  1 0.0±0.0 
GAMMA  2 0.0±0.0 2 0.0±0.0  1 0.0±0.0 

Nemat 1 0.0±0.0 1 0.0±0.0  0 0.0±0.0 

Binam 3 7.0±0.94 4 13.4±0.48  5 22.5±1.01 

* Lesion type measured based on a 0-5 scale; 0-2=R, 2.1-3=MR and 3.1-5=S. 
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Figure 4. Dendrogram of cluster analysis for rice genotypes based on greenhouse characteristics 
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Abstract 

Rice blast, caused by Pyricularia grisea Sacc, has been a continuous threat to rice 
production. Eight rice genotypes along with two checks (Nemat as resistance check and 
Binam as susceptible check) were evaluated for resistance to blast in 2011. The 
experiments were conducted under field and greenhouse inoculated conditions. The 
results of field experiments based on lesion type, panicle blast severity and AUDPC data 
for leaf and panicle blast showed that B40, Binam and IRBLZT-T genotypes are 
sensitive and three rice genotypes (IRBLKP-K60, IRBLZ5-CA and Nemat) possess a 
higher level of resistance to leaf and panicle blast. Also, FLAGMAN and GAMMA 
genotypes with the highest panicle infection showed significantly lower leaf blast. 
Grouping of rice genotypes based on greenhouse traits (lesion type and Number of 
sporulating lesion) by cluster analysis with Ward's method and Euclidean distance 
criteria classified genotypes to two groups. The first group including FLAGMAN, 
Nemat, IR1552, IRBLTA2-RE, IRBLKP-K60 and GAMMA genotypes had lesion type 
between 0.0 to 2.0, and showed resistance reaction. These genotypes could be utilized as 
donor parents for breeding durable blast resistant varieties. The second group including 
IRBLZT-T, IRBLZ5-CA, Binam and B40 genotypes had lesion type more than 2.0, 
showed sensitive reaction and also generated sporulating lesion.  
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