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� �� �6oC :�6 �j#��4S �	jW
 "! 	j�&- hj&�	� �j :

&
�j� )Ullstrap ,1978 .(�u)4%�	?,06 = :��2 �=� :��2 96 ��	A,
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 �� �! "!�-6)*#� �)P �� E	5C6 .�69 "&82 �)B*4 "! /�	0 "�	4B. maydis  ^)49S %6�!E	0�6 M*36=� ��	4 :$�6 :��*k �� 

=�  �=�T %�,&$300 -250  96 �G! = ",[�� E) �)
 ��! E� 24 =� �� �:,<� = ^��3 e&- �;	
  =g3)26 �$6),4 9=�

�C����  .:$�6 ^�� =g3)26 96 �G!^S ^�� \*- = 	>	>� "�	4 7�	84 y$	- "�6�� Z*� 96 �P)�[4 	!�C�� �C9  e]
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� 	> �B�c 	! %�)]
6 ^)&<C	]
)
 = %�=S104×3 ��&4 �� �)]
6�� "&82 �,&$.  

"�	4"�T�4 =� �> �� �C9 ) �^)&<C	]
)
 _��`2"C6� ^��3 	>�",RcS E) �)
 %	> �	+,
� 	! /�	0 "! 	3=9	! ( X�6=6

�)RC �&[L2 /�	0 "�	4 	2 �� E	5C6 �8� 96 XL0 	2 hLQ.   

�!	�9�6 J&2)CK M*36=	> ��	A,
6 	! 96  %�	
&! ���(Disease severity) ���  96 �G! ",A> =� V<T �! �C	R�6

� �)$S ���R&� �� E	5C6 b��� �> �� "2)! �� %=�.  %6�!��6��	� %=� %�	
&! ��� 96 %�6��!J&2)CK	>  7,<&
 96

"��� %�*!)7-1 ( �6�&&x2 �3�C6 	!��9 O�� "! �� ��	A,
6)Reid and Zhu, 2004(:  

 "���1 : � �)$S ����AQ �Q�� - %6�! "2)! � �)$S ^=�! = 7$	
 %	>  

 "���2 : � �)$S ���73 96 �21%- "2)! %6�! "#$ =� 	� \� 	! 7$	
 %	>(�! �� ��*36��:&�	� %	>  

 "���3 :� �)$S ���10 -1 %- "2)! %6�!"#$ 	! ��	>(�! �� ��*36�� %	>(�! �� "#$ �
3 �6�G2 = :&�	� %	> N	! %	>  

 "���4  :� �)$S ���20-11%- "2)! %6�!"#$ 	! ��	>(�! �� ^6=6�� %	>(�! �� "#$ �
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 "���5  : � �)$S ���50 -21%- "2)! %6�!"#$ 	! ��	>(�! �� ^6=6�� %	>:&�	� %	>� = "2)! 1
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3 �6�G2
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2 �� \&2=�#C %	> :&�	� = N	! %	>  

 I	
6 �! �	��� �J&2)CK �> %6�! ��� :&&G2 M*36=^S 	> "! %�	
&! "! ��)Q��9 �� �!	�9�6:  

 E=	F4(R) :"��� %	>1  =2   

 E=	F4 "
&C(MR) :"��� 3   

"
&C I	<T(MS) :"��� 4   

 I	<T(S) :"��� 5   

 I	<T ��&-(HS) : "��� %	>6  =7   

��6� 	> J&2)CK �> %6�! %�	
&! ��� "! n)!�4 % = �Lu e� �,-6)*#� = �	4�C |�9)2 96 "�`52 ^SeC	��6= �C��. 

 "<�	F4:&+C	&4> 96 ��	A,
6 	! 	^)49S �� E	5C6 :#C6� "*46� �*k.  

  

:;� � <3�=�  

 0�.#8�	�������(1� 	� �3�#  

 7wg; :&$=6 %�	
&!"�	4 96 �G! 9=� Z*� �$6 �	8k����  �>	� �C9 ."#$ ��)Q "! "&$=6 7wg; %�,<3	- = \k)3 %	>

�C�� �>	� (�! hW
 �� ."�	4 96 ",A> \� ���  96 e�"#$ �C9! 	> " X!	0 �C	
S "! X#� ��&W,<4 = %)�&! ��)Q

�C�)! ��=��  ��	8C ��14 -10 �G! 9=�  96"�	4"#$ 96 �-�! ��C9"#$ �	5�6 = ",
)&� 7> "! 	>�C��3 \��	! = ��&R3 %	> .

,CjZ�	 52j"�` eC	��6= 
&! ���j%�	 "�6��
&! X4	; /�	0 %	>j%�	 %=� :�N <TjI	 )rfc (B73 1
)2 �j�6�j"%	> 

B. maydis )=�� �1 (^	RC �6� "3 :&! "�6��	> 96 �BC ��� %�	
&! �	5�6 ��� fg,-6 �*G4�6� �� hW
 �	
,T6 1 %

�)�= ",�6� = "�6��	> 96 :�6 �BC 	! 7> �=	A,4 �C�)!.  
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%�	
&! ^	RC �6� "3 ��� %�	
&! �	5�6 ��� 

��	
� 1 	2 7 (M&!:��2 ��� %�	
&! 6� 

"�6�� )H6� H7� H12� H15 = H16 ("! 

 ��	A,
6 	>�C��.   

	<T IB73 )rfc (��� "C	[�  ��  
Table 1. Analysis of variance for disease severity of 

**: Significant at 1% probability   

  

%	> I	<T 70� )rfc ( B73�� 

Fig. 1. Mean comparison of disease severity of 

(rfc) of maize in greenhouse  
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:&+C	&4 ��� %�	
&! �	5�6 ��� 1
)2 "�6��%	> /�	0 X4	; %�	
&!

45 �Q�� �� "�6��	> �=	A,4 �)! )#� X1( .�A> "�6�� �=6 )��	
�

� �)$S ^S	> 96 30 %N	!�2 �)!.  96:&! :�6 �A> �"�6�� Z*� "�6��

J&2)CK �4=	F4 �!	�9�6 %6�! n)�[4 ��)Q "! = p	[,C6 �2�! ��	A,
6 	>
 

"�`52 eC	��6= ��� %�	
&! "�6��%	>Bipolaris maydis  %=� 70� 	<T
Analysis of variance for disease severity of B. maydis isolates on susceptible line B73 (rfc) of 

maize in greenhouse  

 :�*G4�6� �� hW
 �	
,T6 1% .                                          . **: Significant at 1% probability level

%�	
&! ��� :&+C	&4 "�6�� %	>Bipolaris maydis "{>	&  %=�%	>

Mean comparison of disease severity of Bipolaris maydis isolates on susceptible line B73 

(rfc) of maize in greenhouse 
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|!	*4 �6�&&x2 "��� %�69S  

df. 

:&+C	&4 �	G!�4  

Mean squares  

"�6�� 17 557.10** 

	W- M�	49S 36 12.38 

X3 53 - 

V��} �6�&&x2  13.96 

  

 

"<�	F4 :&+C	&4

:&! 66/4 	2 66/45

�*,�6� = ^6`&4 � �)$S

^6)*; "�6��%	> J&2)CK �4=	F4 �!	�9�6 %6�! n)�[4 ��)Q "! = p	[,C6 �2�!

�=�� 1- "�`52
susceptible line B73 (rfc) of 

  

  

** 

 

X#� 1 -  "<�	F4%�	
&! ��� :&+C	&4

 "C	[�   
isolates on susceptible line B73 
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 ���3#	������� �.��6. ���� �
� �	���� �� ����  	! ��$  

 eC	��6= "�`52 96 XQ	T Z�	,C��6� %	>J&2)CK �� %�	
&! ��� 	>=�� �� �2 J&2)CK :&! "3 �6� ^	RC ��)4 %	>

96 M�	49S �*G4 fg,-6 %�	
&! ��� �BC�6�%  hW
 ��1 %6� �)�=�� .	! "�)2 "! Z�	,C = ��6�%	> "! �
� ��4S �� 

=� "FW*4 %�	
 = Y�3 �+,<L
> :&! =� "FW*4 �)�= ��6� 	46 �� %�	
  %�	
&! ���N	!�2 96 Y�3 �)! �"3 %�)P "! 

 ��N�: B73 (rfc) 2 ^6)*; "! "3&�� �>	� �	
 �BC  ��� ",��  �)!96 %�	
&! ��� "*46�66/53  �Q�� 	2 Y�3 ��

33/85  �Q����  %�	
 �)! �&x,46 "3�4 :�^	RC �C6)2 6�� 96�6)> = pS V
	*4 1�� ��	! %�	
 �� .^)49S :�6 Z�	,C 

�*G4 = �Lm4 �+,<L
> %�	
 = Y�3 "FW*4 =� :&! %�	
&! ��� �BC 96 "3 �6� ^	RC %�6�)92=./r (6� �)�=��.   

  

�=�� 2-  V3�4 eC	��6= "�`52%�	
&! ��� J&2)CK ��= Y�3 "FW*4 =��� ��� %	>  %�	
  
Table 2. Combined analysis of variance disease severity in maize genotypes  

in Karaj and Sari   
 

ns =** :�*G4 �&c V&2�2 "!�6� �*G4 =�6�  hW
 ��1 �Q��.  

ns and **: Not significant and significant at 1% probability level, respectively. 

  

 Z�	,C96 XQ	T M*36= %�	
&! ��� :&+C	&4 "<�	F4 J&2)CK 	> %�	
 = Y�3 "FW*4 =� ��)�=�� 3 ( =� "3 �6� ^	RC

:�N OH43/1-42  = KE72012/12 ���L&> =� = KSC250 (k1728/8×K1263/1)= KSC340 (K28/6×K1263/1)  ��

 E=	F4 "
&C �=� )MR ((�! � �)$S ��� :&+C	&4 "3 �*,��  �6�0^S %	> 	>9633 /6  	233/8 �)! �&x,4 �Q�� . �=�  ��

 E=	F4 "
&C)MR (1F�  �Q �� �
3 96"#$	> (�! %=��>	� "2)! :&�	� %	>  = �)! ���"#$(�! %=� �! `&C 	> :&�	� %	>

J&2)CK	> "! �o�= �� ��	
� :�N 5 �5� 	! � KE72012/12�)!. ��	
� :�N5 4 N	
,T6� %6�! �!)- |L*4 �C6)2 �4=	F4

�)P ^	
> = ��	! � �! "#$ "! ���L&> %��	4 �$6= �:�N :�6 �
6 y[R4 "3KSC 400 > ^6)*; "! "3 �
6&�L� E=	F4 �

6 ���
��! : �	
	*� ���� .6�4 :��	C �C6)2 �6`�6 X
; �u6 96�R �9 ��	! ^K�C	#4 �� 6�&6 "! �4=	F4 7<�! :&�	
%�� � 

<!&�	 % ^K �R�6`�6 X
; ��6)496M&! ��&- �
6 �R�6`�6 �&c �u6 96 �2)Lim, 1975; Lim and Hooker, 1976.(  :&! ��

J&2)CK ��	
� ���L&> 	8*2 M�	49S �@2 %	>14 !��5� 	 KSC 400 (KE72012/12 * K1263/1)  "FW*4 =� �> ��

 E=	F4 �=�  �� M�	49S �@2)R (�4 "3 ���  �6�0%�	
&! "! �4=	F4 = V
	*4 ���L&> �C6)2  �! "#$� �	!j�.  ��

J&2)CK E=	F4 %	>�6�G2 %�	
&! :�6 "! �
3 (�! %=� \&2=��3 "#$�4�>	� "2)! :&�	� %	>�)� )Hooker, 1987(.  

S.O.V. 

 

 |!	*4 �6�&&x2 "��� %�69S  

 df.  

:&+C	&4 �	G!�4 )MS( 

Mean Squares 

Location   ^	#4 1 1906.38
**  

Rep. (Location)   �6�#2)^	#4( 3 23.97
  ns

 

Genotype   J&2)CK 15 1882.14
**  

Location × Genotype  ^	#4 ×J&2)CK 15 183.19
**  

Error  �R�	49S �	L,�6 60 16.29 

CV%  �6�&&x2 V��} �Q��  18.22 
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=�� �3- J&2)CK M*36= = %�	
&! ��� :&+C	&4 "<�	F4 ��� %	>%�	
&! "! �L<C  ��� � �! "#$ �� =�Y�3 "FW*4 %�	
 =  

Table 3. Mean comparison of disease severity and response of maize genotypes to southern corn leaf blight 

in Karaj and Sari  

M*36=  

Response 

 :&+C	&4%�	
&! ��� "FW*4 =� ��  

Disease severity in two 

locations(%)  

 :&+C	&4%�	
&! ��� %�	
 ��  

Disease severity in 

Sari(%) 

 :&+C	&4 ��� %�	
&!Y�3 ��  

Disease severity in 

Karaj(%) 

J&2)CK  

Genotype 

  

b��� 

No. 

MR 7. 00fg 7. 66 gh    6.33 hi OH43/1-42 1 

MS 19. 00de 23. 00 e 15. 00 efg K 1264/5-1 2 

S 41.16b 44. 66 c 37. 66 b K 615/1 3 

MS 18. 00de 28. 00 e   8. 00 ghi K 1263/1 4 

MR 8. 33fg 5. 66g  8. 00 ghi KE 72012/12 5 

MS 20.00de 22.66 e 17. 33 def KE 75039 6 

MS 12.83ef 15.66 f 10. 00 fgh K 1728/8 7 

S 25.33cd 27.33 e 23. 33 cd K 1263/17 8 

S 45.33b 64.00 b 26. 66 c S 61 9 

MR 6. 33fg 7. 00 gh 5. 66 hi KSC 250 (K1728/8 × K1263/1) 10 

S 21. 16d 24. 00 e  18. 33 de  KSC 201 (K1263/17 × S 61) 11 

MR 7. 66fg 8. 66 g 6. 66 hi   KSC 340 (K28/6 × K1263/1 ) 12 

MS 20.00de 23.33 e 16.66 def KSC 260 (K615/1 × K1264/5-1) 13 

R 0.8g 0.93h 0.66 i KSC 400 (KE 72012/12 × K1263/1) 14 

S 31.83c 34.66 d 29.00 c KSC 301 15 

HS 69.50 a 85.33 a 53.66 a B73 (rfc) 16 

 

4:&+C	&�*G4 fg,-6 �0	� ^),
 �> �� "!	R4 f=�T 	! 	> �	
,T6 hW
 �� �6�1 %�*,<>.  

Means with similar letters in each column are not significantly different at 1% probability level.  

HS: Highly Susceptible; S: Susceptible; MS: Moderately Susceptible; MR: Moderately Resistant; R: Resistant   

"#$ z)C :�6 M�	49S :�6 �� 	>)\&2=��3 "#$ ((�! %=�:&�	� %	>  �	&<! ^6`&4 "!73 �� �� ��>	R4 ���L&> :�6� 

 ��)4 :�6 ��X&C6� = Z��3  =�&$	3 )1961( M�	49S �� ^�� �=�@4 ��)- %	>"#$ = �C��3 ��>	R4 ��� (�! %=� 6� 	>

"#$ �96�C6 ��4=	F4 :�6 "3 �C��3 ^	&! = �C�6� ��6`  %�	
&! :�6 "! �L<C 6� \&2=��3 "#$ �4=	F4 �� = �=�@4 6� 	>

�)]
6�4 �	5�6 �&-	2 %�	
&! X4	; ��69�*3.  

��  ���L&>KSC 400 �� "3  M�	49S :�6�� ��	
	*� E=	F4 ���L&> ^6)*; "! `&C "#$ z)C :�6	>  ��>	R4 O)}= "!

�� . :�6 :��$6= "! � 6 70����L&> �)� "�)2 `&C  :�N ^S %��	4 �$6= KE72012/12 4� "3 ��	! \� E=	F4 "
&C :�N

�
6  "5&,C ���470� :�6 ^�)! E=	F4 ^6)2  KSC 400 (KE 72012/12 × K1263/1)  6��6� n	L2�6 ^S %��	4 �$6= "!.  ��

 ��)4v�6)2 �)@C �3)> = �&

6 %����)Smith and Hooker, 1973 ( "�T�4 �� "C	[�  = ";�`4 �� "3 �R�	49S ��

"{>	& �4 v�6 "! p)�x4 ^K \� 1
)2 � �! "#$ %�	
&! "! \&2=��3 "#$ �4=	F4 "3 �C�6� ^	RC �C�6� E	5C6 %6 �
�

^K ^S "3  6�rhm   %�6�+4	C�C��3. ^S 96 e�  ^Krhm :�N 96 %�	&<! "! |L*4 ^6)*; "! = �� XF,*4 ��� y$	- %	>
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"! �4=	F4 ��Q6 SCLB �� ",-	*� )Cai et al., 2003.( �3)>)Hooker, 1987 ( 	! � �! "#$ %�	
&! "3��3 ��6` 

X4	;  B. maydis�4=	F4 ���\&CK ��6� = :�6 �4=	F4 	! �Q�� � �)$S ��	! (�! �+,<! ���6� �� :�6 M�	49S y[R4 

�� "3 �> "k �6�G2 = �96�C6 "#$ M&!�2 ��	! �&
	<T �L<C "! %�	
&! M&!�2 �
6. 	49S ���R� "3 ^)<]4	2  =

)# �!��< )Thompson and Bergquist, 1984 (C&,C ��C�6� E	5C6 `&6�! "3 �*,��  "5% 6 "! M*36=�! :&�	
%  �u6 	2�
;

6`�6�Rj� �C�6� �$	-� .^S*{
> 	>&  :j ��6`F4 "3 �C�)
Cj6 "! �4=	�! :&
j�	% 
= "!&�j^K "	>%  ��,*3 p)�x4

4�6`�6 �u6 "3 �)��R� =�% �C�6� 7>.  

 I	<T "
&C �=�  ��)MS (:�N �	8kK1264/5-1 �K1263/1 � KE75039 =  K1228/8= ���L&> KSC260 

(K615/1*K1264/5-1) (�! �� � �)$S ��� :&+C	&4 "3 �*,��  �6�0 ^S 96 	>83/12  	220 �)! �&x,4 �Q�� . :�6 ��

(�! ��=� "2)! �C	&4 = �*&�	� �
<0 %	>(�! 96 �
3 �6�G2 = 	>"#$ %=	T �wN	! %	>�C�)! \&2=�#C %	>  .  

  ��j�=� <TjI	 )S ( :�N "
K615/1� K1263/17 = S61 =  ���L&> =�KSC201(K1263/17*S61)  =KSC 301 

K721 *S61)( �*,��  �6�0 "3 (�! �� � �)$S ��� :&+C	&4 ^S 96 	>33 /25  	233/45 �)! �&x,4 �Q�� .��=�  :�6 �� 

(�! "&�3= �C	&4 = �*&�	� �
<0  96 7;6 	> ��N	! "2)!"#$ %=	T 	>�C�)! \&2=�#C %	> .6���^	
> �=�  : �)P "3

4 ��>	R4�> =� �� �)�&�L���	
� I	<T � 11  =15N �� I	<T :S61 ��� �$6= ^6)*; "! %4�4 "3 ��	!� MFC ^6)2

��� �$6= �u)4 %4 �� 6�&
	<T ^6`&6 "! ��N :��6� �L<C :. �	
 �� ^6��6 ��^)49S ��*36�� �)P "! XL0 %	> %	>

 %�=�G4 %6�!:�N �4=	F4 �!	�9�6���L&> = 	>�
6 ��� E	5C6 �G&LP 1�6�� �� 	> .^	��84 = �C	49 )1384(  �
��! ��

17  ���L&> = :�N I���� :�N �%�	
&! :�6 "! ���K3547/212 E=	F4 6� :�N = :��2K3653/111 I	<T `� 6� :��2

J&2)CK  `&C E	0�6 :&! �� = �C��3 ���G4 %�	
&! :�6 "!K3547/212 X Mo17  =KSC604 �C�)! E=	F4 E	0�6 =`� . "


%�	52 :�N K18 �K19  =MO17 :�N =`� :�N = E=	F4 "
&C %	>B73 :�N =`� ��	
	*� %�	
&! "! I	<T %	>

�C�� .^S	> �*G4 fg,-6 "3 �C�6� ^	RC�BC 96 %�6� :�N :&! %�	
&! "! �&
	<T���L&> = 	> 	>= �4=	F4 = ��6� �)�

���L&>:�N 96 	>M&! 	>�2  6�
 . :�N "3 	� ^S 96B73�4 I	<T :�N \� � �� �>	� ^6)*; "! _&F@2 :�6 �� ��	!

�� ",��  �BC . �C	49 �+�� �F&F@2 ��)1377 ( �
��! ��M*36= :�N � �! "#$ %�	
&! "! �L<C ��� ���` �! %	>

e#; "3 ��3 ^	&! :&! 96 "3 �6� ^	RC ^S 96 XQ	T Z�	,C = ��6� �)�= %�	
&! "! �4=	F4 �BC 96 �2=	A,4 %	> X
G$650 

	[,C6 :�N���� M�	49S �! M� I	<T :�N )S( � ��I	<T "
&C :�N )MS( �27 X
@,4 :�N )MR ( = �A> :�N

E=	F4 )R (�C�)!. #� �784 96�2��),3	� : �� 	> M*36=2)CK&J! "! �L<C ��� %	>&�	
 % �! "#$ � = ��6�T "���

4 �!)P����	! .6�	49S :�M �� "3�� E	5C6 %�	
 = Y�3 "FW*4 =� �� ! %�	
 "FW*4 " V
	*4 1�6�� �)�= X&$�

@4&W �BC& �= ��6�T "��� �!)P�! ��� ^	>	&  �&�	
 %M&! "! �C�6� ^	RC Y�3 "FW*4 "! �L<C %�2 X&$� :&
>

��  Y�369/26 2)CK �Q��&J$= I	<T �=�  �� 	> ��� �	
 %33/53 6 �� �Q���6 = �*,�� �6�0 �=�  :�4 :� �C6)2

6��96 ^	RC� V
	*4 16)>= pS�� �� �	
% ��	!.  z)
54 �� �
��! :�6 Z�	,C "! "�)2 	!�4^6)2 ���  "5&,C "3  ��

 96 ��	A,
6 ��)Q�;)*?4 � �)$S �=� �V
	*4  E	5C6 ^	49�4 �V
	*4 � �)$S 1�6�� = V
	*4 � �)$S �4=	F4 ^6)2

J&2)CKX!	F4 �� ��� b�,[4 %	> !&�	
 % �! "#$� J&2)CK = �!	�9�6 ";�`4 �� 6� %	>E=	F4  %6�! 6� E=	F4 "
&C 	�

"4	C�! �� ��	A,
6��3 p	[,C6 %�6oC "! %�G! %	>.  

  

�	��>&�?&  

�4 �=6 ��C�	+C ���6 �
	*��	3 "4	C ^	�	� 96 �R[! "$	F4 :�6 "3 ��	! �6�	L,;6 96 ��	A,
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