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  �	, �	-R 3&	X 3�9� b9�
  � �5B�, �5/;'	�)5) & �M'�

 �� ".�r�$�7	)  '�5Z 	MS'R �M'� 	M� �58M)&�8/, NM� 

3�5' ��J� �
 ��	D'r`×& �)��� �5�)� !
�  M'�5Z 3	C
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��� 

��MMB t/MMI,  MM�V8 "MM�
�- QMMH9*, . MMB �
�5MMh �


�/45�"/*E 3&� �� z�	u 3	C V��7-��  u	M) & �!"C	�M, 

"#$"' 4&
 �&� �
 � 3���
  '5D'/t���M# �
 �� 45�"M/*E

 c	� �9�51�)s`	
s�"h�
 (�
 3�M9� b9�
 b� �&�
 $

�	/,��51�, ��	h �U	B )b��I
 �5d*,  �45�"/*E/� 	C

�'�5U�� <	#&��
 "/:5
 3���(���u �,
�/- . � ]�)  6/)& 

��5) b� �&�9) 3�5' �5E)&�E/, ��� �
��J� ��	MD'

r`×$<	#&��
 �'�5U�� )3	C�5�M)5�"/*E/� 3&	X F�	MO

 45�"/*E/�  '	C
 �� !"# ( M:5: bM� �
 �&�9) �\H, �R 	�

  M'�5Z �M)��� 3��� & "�
�- A/u� K�	,�R 	C�5�M)� �M'�

"# %	0'
 QX��,  /H� %&� �:	X  /0# .

���(�5����� 9� ����N� 5� $ ��9&� $ �3 ��4� 

3�	MM)�"Z 3��MM�Leptosphaeria$�JMM6B  u	MM) 3	MM�	H� �� 

)45/;
&
J� 3���
 z�	u �:	� 3	C (%	) �� !
	Y9M)� Q0u 3	C

"�
�- .<	.\u�`qr`�6/, 3��M� �� �5B�, 3	�	H� �� 3�9,

G` ]�M) & !"'	;/O �&�9) �\H, �R �
  /'	x _	MD
 �


 �MMM�� ^/MMM:��& 	MMM� NMMM� �5MMM� �
 3�MMM9� b9�MMM
 

�` ,�6/ 3�9, �	M-R ��MB t/I, 3&	X �/�%���Mu !
�


"#.3��� 	C�5�)5E)R ��B�"X 3�	)	C� t/MI, [\M)  �

b9�MM
 $��MMB  MM� 	MMC <"MM,bMM�y	MM
� 3	MM,
 �
 �7	MM) 

)C°�`(]�) &�7	) b� 3	,
 �
 C°� (' "M# 3��
 .

]�)�/��6/,  M� �&�9M) �M\H, �R �9/: 3&	MX b9�M


 !"# 
��R 3	C�5�)5E)R &  �	{� 	� M� �M#	H' 5, V6u b�

�&	*# 3�	)S'R 	"# bDB.bM
 %	H9'� 3��� �5�M)�  M� 	MC

 3&	X b9�
t/I, V8 �M)"7 & 3�5M' �5E)&�E/, �� 

�/#X10 "# !
	Y9)� .b9�
  �	, 3�9� 3	C !"M# �M'� 	M� 

& 
&";, V6/���	��
3	M,
 	� "#� bu	
� C°�/`±��$�


 6h	�G`�9'	) 3�9, Q�	H, b�~,c 	/) �5' !)r`<�& (

���u���- . � n5��, <	w��, ��"Z  � 3	C !"M,R �)


 ��Leptosphaeria �
 %&"Z j&k�)� !",R .

��9���� �����'� ��	Leptosphaeria 

!	/M) y	M) 3�	MD/� QM,	7 z�	u �;*Z�/U QE# ��	)	*#

 �JMM6B)Phoma lingam ( "MM/6B �� !
	Y9MM)� 	MM� & 	MM,��5�

���	EDC )Boerema et al. 2004 ( <	/h5wMO _	M)� ��

 ��5EMM)&�B	,"MM*'	, �'�5MMU�� <	MM#&��
 $ MM*-�� �MM'� 

45�"MMM/*E/� 	MMMC ��MMMB t/MMMI, �
 V8 <	/h5wMMMO &

45�"MM/*E/� QEMM# & !��"MM'� "MM*'	, ��5EMM)&�E/, & 	MMC 

VC 3"/*B !��"'� & �'� ^/*a "M# 4	M@'� 	MC.QEM# 3��M�

�;MMMMM*Z)Leptosphaeria ("MMMMM/6B �� �	;MMMMM'�5�	) 

)Sivanesan 1984 ()�
�".
 & !��"'� $QE# & "�
�- !
	Y9

 & bM)R  M� n5M��, <	/h5wMO & 	C�5�)5E)R 3	C"*�

"# ��	���� 	S'R ��	B5E)R.

�������� ]�7 =��>7 1%$5? ���5 

���(�U��$5? m,W E�ADU$ 

3�	MMD/� ~MM/
 ^/MM/.
 3��MM�  MM��"Z �MM��� z�	MMu 3	MMC

Leptosphaeria$��	,�R��
u��
	w
 Q,	B ��1 ?:	 	M� 

/
  )	9*�5B �u��9�� 4	u�� Q,	# �	D)~/
 !J/�	M� (�/M)�- $

)~/
 !J/�	� (�	9M)& &)~M/
 !�	MS�(�
 M) �MC & ���ME
 

Q,	# ���E
 K# �JM6B !	/- $4	M@'� M#".�5B�M, 4	Mu�� ��

 �T b'	� JB�, �C	/-  M/S
 �	MD:R "M# .�/)	;MX ^/M/.


 4	��� $��	B� �6O�
 4	u��)3�M0B �
 �*@�� (c5M/C &r`� 

�"Z  � �3	CLeptosphaeria  � VMC �5M1 4	Mu�� 	M� �	M,�

 "#  .:	\, �u��9�� .n56�,  M)	, $!"M# b:� �7��� �	O

�'�5/X 
5B & 3
	�)3"*Y)5-(!"/M)5� �0;M'  M��:�:�

"# !
	Y9)� ��B �9;� 3��� . M� n5M6�, &
 !"M,R �M)
 

�'	,� !�&
 b� �
  0
�,�r �  97	) <",��` �
  MH/u
 

3	,
C°���� &�	�b�&�B5M
� �Y;D
� "M# .��JMC &
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�*���.9� a%�,$ E�ADU$9���� 9� ��	 ��$? :�3Leptosphaeria 1�2�� 5� 1�2;�
 * 1���45�$ ��	 

Table 1. Characteristics of Leptosphaeria isolates in Mazandaran and Golestan provinces 

 H\*,/	9)&� 

(Zone/Village) 


�".


 ��"Z 
(Isolate) 

Vu� 
(Cultiv

ar) 

& �R t���#

���5C 
(Weather) 

�	�J/, 
(Host) 

�	,�

 '5D' 3��
�� 
(Sampling 

time) 

4��

 '5D' 3��
�� 
(Sampling 

form) 

�	9)� 
(Province) 

cc)Lala (3Z&PMo Ra �r/�/��RM

y	9)&���	, 

)Mazarostagh(
3ZMo

Ra 
�r/�/��RM

�B56
)Talokola(5ZMoRa �r/�/��RM

Q/�:	O 

)Khalkhail(
2ZMo

Ra 
�r/�/��RM

�	' �#
 

)Dashte-naz(
6HTe

Ra 
�r/�/��LR M

�	' �#
 

)Dashte-naz(
3qTe Mu �r/�/��RM

K�R�	E/� 

)Bikar-ayesh(
3HTeRa��/s/��RM

K���	E/� 

)Bikar-ayesh(
3qTe Mu ��/s/��RM

Q/O �C5B 

)Kohikhail(
4HTe

Ra 
�� /�`&s/��SR M


	�R 4�)� 

)Eslamabad(
7HTe

Ra 
�r/�/��RM

�B V9)� 

)Rostamkola(
1HTe

Ra 
�r/�/��LM

��5))Sorak(4HTe
Ra �r/�/��RM

^DB�
 �"*� 

)Bandar torkaman(
2HSD

Ra 
�r/�/��RG


	�R Q{	� 

)fazelabad(
3HTe

Ra 
G`/�/��RG

G: Golestan; H : Hyola401; L:Leaf ; LR: Leaf & Residue; M: Mazandaran; Mo: Mountain; Mu: Mustard; P: PF (Sari 
gol); R: Residue; 
Ra:Rapeseed; SD: Semi dry; SR: Stem& Residue; Z: Zarfam(Rigent&Cobra); Te: temperate; 
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�*���.���A2F� (�)& * ����J�,n� 1�I$ ��	 9���� Leptosphaeria 

Table 2. Geographical position and code of Leptosphaeria isolates 
 '5D' �	E, 3��
�� 

(Sampeling area) 

3�	w9O� �,�7 
(Code) 

2DZ QI, 3�&R 

(Geographic location) 
cc)Lala (L�3�	) 3�9,56/B q�)	/B )5km Sari-kiasar(

y	9)&���	,)Mazarostagh(M��3�	) 3�9,56/B q�)	/B )15km Sari-kiasar(

�B56
)Talokola(T�`3�	) 3�9,56/B q�)	/B )10 km Sari-kiasar(

Q/�:	O)Khalkhail(KH G�3�	) 3�9,56/B q�)	/B )35km Sari-kiasar(

�	' �#
)Dashte-naz(D01 3�	)q�	' �#
 )Sari-Dashtenaz(

�	' �#
)Dashte-naz(D02 3�	)q�	' �#
 )Sari-Dashtenaz(

K�R�	E/�)Bikar-ayesh(D04 3�	)q�	E' )Sari-Neka(

K���	E/�)Bikar-ayesh(BK ��	0�5Z 3�9,56/B )5km Joybar(

Q/O �C5B)Kohikhail(BKH ��	0�5Z 3�9,56/B )5km Joybar(


	�R 4�)�)Eslamabad(K��	0�5Z 3�9,56/B )1km Joybar(

�B V9)�)Rostamkola(R�	E'q�S�S� )Neka-Behshahr(

��5))Sorak(S�`3�	) 3�9,56/B q�	E' )10km Sari-Neka(

^DB�
 �"*�)Bandar torkaman(BJ-�"*�q35B
�B )Bandargaz-Kordkoi(


	�R Q{	�)fazelabad(F�	-�-q
	�R �H
 )Gorgan-Taghiabad(

4�- �5B�, n56�, �&��  ��E/9)��)��"6- (
	M.��  M�

�`×�/�G×��9'	MMM) ?MMM.E,�9,)�D;MMMu KMMM# 3���


�/�×��/��9'	) 2��, �9, ("M# QH9*, .[\M) �9;M� 3��M� 

b� ��,	B �J6B ��B ��5DC & �O�5'"�
�-.

���(9Z4 * :U! Y��,� 94�D�
 �3 1�	��
 ���3 

�C �
 �D;u��B)���	,�R <�B(&
<���5M,  � tO 

�(�"E� 7  � AD�/��9'	) �9, ��"M6- QO�
 �
 �MYX 	MC &

��3	C� 
�5M, ��"MH, �� K/� �J6B �	M/' )�� K/M��`��M� 

 M�C	/- ^9M#�
 3��M� �	M*/D1� %5wX �SZ 3	MC ��	MB

 3�	D/� �;
 �SZ ���� !5Mu �;M
 K�	,�R  �  Z5
 	� &

!"# 4	@'�  /,	'(��
� QO�
 3	C ���Mu !"# !
	,R �M��-.

]�) ��MB �9;M� �� ��#5� 3&� �� ��M�3	C & KM�� 

\) 4	D
�5	��R b� �5M1�, �	�� "M# .��"M6- �
 	MC

  ('  '	�6- "'"# 3��
 . M'�5Z ���&
 %51 �
 J0M) & �M'�

3�	MMD/� �;MM
 4	MM@'� �	MM,� 	MM
 �	MMC	/- �"MM# MM����3&� 

�&"6/
5B 	C)�'&"6/
5B  6X�, 	
 �#	B �	,� �� KM# 	M
 

�YC �&� �u& �,-
�/ (�d' �� ��B �9;� �&� �C ��JM/, 

%�9*B ��51�$"# �	/' <�5h �
 	
 �	M/' 
�5M, �M�51� $


}^/, �- 

.VC�
 ^/*a3�5C �	C	/- 3��� 4�c �5' $3��� 

	� ~,c �� �0/B�
 3	C VC��� $
�� & "/Y) "M�
�-.]M� �� 

 '�5Z bM*
  M� �0;' �	O �� 	S'R �",R �&�/� & �&�� �'� 

�
�B %5wX 	
 �J6B K#?)	*, Qh�5� �
  
5� �9;M� �
 

4�"u� ��B"#. � .M)5
 & 	MH� �	,� <", K��J�� �5d*,

��� ��M� �5MS� <�5h �
 �'&"6/
5B 3	C �MH/HX 3	MC

)B1-B2 ("�
�- 4�"u� 	S'R 3��
�� �)  � �0;'.
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������ �	��
 ���/��� ��/������/������� :������� 

��r 

���(G��8 9��$ 9��7 

 ��"Z  � 3	C �� !",R �)
Leptosphaeria t/MI, �
 V8 

Qu�"MX 3��M� & [/H6
�`	M
 �rM,
 �
 �&� 3	C°�`�


!	/) �5' ~,c Q�	H,)r`(�M��- ���u <�& .]�M) NM� 

 MM8
�`	MM
 G`�MM6/, 3���
 z�	MMu %	MM.� KMM�� �� 3�MM9,

�/"/*845� ��+ t/I, �� �� !"��� K�	M,�R  M:5: N�  � &

3&	X�`�M6/, �M\H, �R �M9/: �&�9M) QMH9*, "M# . M:5:

  � K�	,�R �5O��	8
 $"# !
�
 
	b� �5/;'	�)5) �9O�5'

X"�
�- Qh	. � �5/;'	�)5)  M�c ��C �� �� !",R �)


 &�E/,  � �6�D) 	� ]�) & !
�
 �507 �&�9) �/d*
  a�	�

�5/
 3	C�/��6/, "�
�- QH9*, 3�9/: .�5M/
&�E/, �
 	MC

  � T5/Y��9'	) <",�`�
  H/u
 �``` ���Mu  MH/u
 �
 �&
 

"# !
�
 .�� ]M� & F�	MO ��  6Mh	X �5)� 3&� %56I,

	{� �&�9) �\H, �R �
�B  �)V@X 	
��6/, �9/: ($�R  M�

 "M# !
�
 �	ME
 �5�)� �5/;'	�)5) .�5/;M'	�)5) �Md6U

 �9,59/)5DC 	� �5�)�)�	D:R �	�5=' (<�5Mh �
 & ^/MD�


 "M�
�- AM/u� �&�9M) �\H, �R 	� $�	/' .�5M/
&�E/, 3	MC

  MM�	, �	MM/' 
�5MM, �5/;MM'	�)5) �MMd6U 3&	MMX �MM'� 

)�`�×�/, �
 �5�)� �M6 �M9/: (3	M,
 �
C°�`q�JM��� �
 

)3�	D/� �/h	O �YX 	� %	) b� 	
 �M��� ( M(' "M# 3��
 

)Mengistu et al. 1991 and 1993.( 

)Moreno-Rico et al. 2001 .( $!
	Y9MM)� �	MM,� �


�5/
&�E/, 3��M� & F�	O J��� �� $	C �� MH/u
 3	M,
 �
 

 (' y	
� "'"# 3��
.

���(9��$ �45
�1�	� 

	� KE9M)
 ^/:5;M'� ��5M) bM� tM)5
 & �&�9M) 3	MC

 !"# �'5Y7"{$�&"M6/
5B �M� �Ea5MB VO� 3	MC �MYC 

!�&� ��"6- �
 	C
&"X �
 ]�) & 
	@���`�� �M9/:&�E/, 

�5/;'	�)5)Leptosphaeria)�d6U  ��`�×��
 �5�)� 

�6/, �M9/: (bM� 	M� �6�DM) �M/W9, )�`q�~M�B $�M9/:&�E/, 

��	D'�
(6
 VMO� QI, �
 [/MH "M#.]�M) ��"M6- �� 	MC

  '	�6- "M#� bMu	
�  �)%"M,KH-RH �B�M# �O	M) $

�	)
5O ����� (e	0M#� �9�5M1� t���# �
�`` %3	M,
 �
 

C°�±�`3��� r��7	) "'"M# QH9*, .<	MD/d*
 ]�M)

 !	(9)
�
�9�51� t���# s���&	M*
 !�&
 bM� �
 "h�
 

�� ��	*#&� �7	) )
�� �5M' ~M,c &
 �� !
	Y9)� 	� &
 &

"/Y) �5' ~,c�` 6h	� �
 <�& ��` 	
 �`` �6/, 3�M9,

 	C �&"6/
5B ��(&��C  M'��&� 3	M,
 & �E��	M
 �7	) 

C°�� '	0# &C°��V/d*
 "�
�- .

���(1*���7%! �
3%[? E�� =��>7 ������ �*,
 * �	 ��5 

!
 �	MMM,� �� "MMM.� �&�  MMM�	, $�MMM'�  6MMMh	X VMMM��7 

�&"MMM6/
5B 3&� �MMM� 3	MMMC���MMMu��9�� 4	MMMu)$�/MMM)�- 

�	9)& & 	9*�5B(�&� A�	\,J,	/6�&)Williams 1985(��

�Yh 	
  M' 3"M*�  MZ�
 "M#)%&"MZ G.(�M\u ^/('	M/, 

�&"MM6/
5B 3&� VMMO�  MME: �5|MMX $	MMC 	MM� �&�MME' 3	MMC 

VMMC & 45�"MM/*E/� Q/E�MM
 $bMM/
&�6B  MM:	C �MM//W
 ^/MM*a 

"MMM�
�- 3��
�MMM� �MMM#�

	� �MMM�	� �MMM:	X.3��MMM� 

bMM/EY
!&�MM- 3�	MMD/� 3	MMC �� ��%&"MMZ r"MM# !
	Y9MM)� 

)Chen & Fernando 2006.( 

��=��>7 ������ bF��)Disease Index ( c�S8�� �*�

 ��F�3 

�O	#3�	D/� Leptosphaeria �&"M6/
5B 3&� �� 3	MC

 �JMM6B VMMu�  MM))c5MM/C & ��	MMB� $4	MM���r`� (_	MM)� �MM� 

%5,�� DI= ∑(Ni× i)/Nt 0)	I, "M#.M,�� ^M�� �
 %5Ni

QMI, 
�"M.
 MH6
 3	MCM[/!
5M:R _	M/H, 	M� i��"MH, ^/M� 

MM7M3
"�YMMh 	MM
  MM' &NtMMBQMMI, 
�"MM.
 Q!
5MM:R 3	MMC 

�MM, "MM#	� .��JMM/, �MM-� rDI<"MM#	� $bMM� �� �B	MMX 
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�*���.9���� 9� :h;4 � �! �8�,2J� c�8�� �`�7%'J +'!�* G��8 ��	Leptosphaeria 

Table 3. Phenotypic interaction of rapeseed cultivars to the fungal isolates of Leptosphaeria 

_	/H, 
(Scale) 

 ��"Z !"# 
	@�� V��7 ��# 3	C z�	uLeptosphaeria�u��9�� Vu� 3&� 

(Description of causes symptoms by isolates of Leptosphaeria on rapeseed 
differential cultivars) 

Vu� �/)	;X 
(Susceptibility of 

cultivar) 
0No darking around wound, as in controls 

1Limited blackening around wound, Lesion diameter  0.5-1.5 mm,  faint chlorotic 
halo may be present. Sporulation absent 

Resistant 

3Dark necrotic lesions. 1.5-3 mm, chlorotic halo may be present, sporulation absent 

5Non sporulating 3-6 mm lesions. Sharply delimited by dark necrotic margin, may 
show grey-green tissue collapse as in  PI 7 and 9 or dark necrosis throughout 

Intermediate 

7Grey-green tissue collapse 3-5mm diameter, sharply delimited, non darkened margin 

9Rapid tissue collapse at about 10 days, accompanied by profuse  sporulation in large, 
more than 5 mm, lesions with diffuse margins 

Susceptible 

�*���.]�7 =��>7 ������ ��	 9���� ���5 ��	Leptosphaeria �`�7%'J +'!�* R���,� �8�,2J� c�8�� �*� ��4? 

�2'�%! * ��2�* .,��)
 

Table 4. Determination of pathogenicity group isolates of Leptosphaeria on the basis of phenotypic 
reaction on Glacier, Westar and Quinta cultivars. 

��/
5*� K*B�& Vu�)PI(#

�	9)& 

)Westar(

�/)�- 

)Glacier(

	9*�5B 

)Quinta(

3�	D/� !&�- ���� 

)Pathogenicity group(

0(R) 0(R) 0(R) PG1*

7-9(S) 0-2(R) 3-6(I) PG2 
7-9(S) 7-9(S) 3-6(I) PG3 
7-9(S) 3-6(I) 7-9(S) PGT 
7-9(S) 7-9(S) 7-9(S) PG4 

Susceptible Intermediate and S= #: Phenotypic interaction: R=Resistance, I= *: L.biglobosa 

3�	D/� �/U 	� 3�	-�	)	' K*B�& �
 $
��
  M��"Z �
5� 3��

�
�5h  B �≤ DI <r$"#	� 3�	D/� !"*C
 �	�' �
5M� ��

 �DZ	S
 t)59,  Z�
 	�  ��"Z ) ��"Z t)�& &"X (�M)�

�	9�	S' &��"MH, �M-� �DI ≥ M� "M�R �M)
$<�"Mu �('	M/� 

3�	D/� 	�  ��"Z 3c	� �DZ	S
 � �� �R �
5�)�.

�����$? E�h��T$ 

!
�
 QMM/6I
 &  MM�J@
 ��JMM�� 4�MM' �� !
	Y9MM)� 	MM� 	MMC 3	MMC 

9.1 SAS® &Excel 2007 "# 4	@'�.
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�*���.]�7 =��>7 ������ ��	 9���� ���5 ��	Leptosphaeria�8�,2J� (8� 9� �*� 

Table 5. Determination pathogenicity group of Leptosphaeria isolates on three differential cultivars 

 �u��9�� 4	u�� 3&� �-
5:R ��J/, ^/('	/, 
Mean of infection on commercial cultivars 

3�	D/� !&�- ���� 
(Pathogenicity group) 

�	9)& 
(Westar) 

	9*�5B 
(Quinta) 

�/)�- 
(Glacier) 

 ��"Z 
(Isolate) 

PGT )S=7(7.46 )S=7(7.16 )S*=3(3.01 D04-12 
PGT )S=7 (3.14 )S=7(5.3 )S=3(2.5 D04-3 
PG2 )S=7(3.31 )S=7(3.72 )S=2(1.41 D04-5 

PG1 )S=1(1.36 )S=3(2.2 )S=1(1.09 F-aa 

PG1 )S=3(2.53 )S=1(1.21 )S=0(0B-2 
PG1 )S=0(0)S=0(0)S=0(0T-gg 
PG1 )S=0(0)S=0(0)S=0(0BKH-cc 
PG1 )S=0(0)S=0(0)S=0(0Control** 

*: Scale **: Sterile water  �&�9) �\H, �R : ** :_	/H,  * 

 

o��24pT� *

+'!�,-Leptosphaeria 

 MM'5D' �MM)��� &
 �
 �JMM6B 3	MM�	H� �� !"MM#  MM.:	\, 3	MMC 

 MM�  MMZ5
 	MM�  MMB 
�
 �	�MM' �	9;MM6- & ���"MM'�	, �	9MM)� 

3c	MM� ��MMB �MM�� [\MM) $���5MMC & �R ?MM)	*, t���MM# 

�	MM�J/,)�JMM6B (VMMC &~MM/
 �5|MMX ^/MM*a �	-�	MM) 3	MMC 

�;*Z) M'5D' n	MH' 4	MD
 �
 z�	Mu �;M*Z 4�M� 3��
�M� 

"MMM�
�- !"C	�MMM, 	MMM�	H� 3&�(3�	MMMD/� QMMM,	7 z�	MMMu $

��9;MM- �5�MMB �:	DMM# A1	MM*, �
 �JMM6B !	/MM) y	MM) 

�)�  9#�
 3
	�� .e5MD@, �� AM/HI
 ^M�� �
�r MH\*, 

$�	9;MMMM6- & ���"MMMM'�	, �	9MMMM)� &
 �
rs��  MMMM��"Z 

 � %
�O & �J6B 3�	M)�"Z �;*Z�/U & �;*Z 4�� <�5h

 "�
�- )%&"Z�.(�
 �5B�M, z�	Mu K*B��M�  M�  Z5
 	�

�	9)� �	9;6- $���"'�	, 3	C)AM/HI
 ^�� P�	9' _	)� ��($

�	9)�5O b�D�"'� & ��"DC $���/# $�	9)�:)<	.:	\, �


 - �
 �J6B !	/) y	) 3�	D/� Q,	7 z�	u K*B�����J 3	C �

 M'�
 ��MB  .)5
 �B�# <	H/HI
 K�� �M*U&� 3	MC(

)Zaman Mirabadi et al. 2008(��/- & ^�&Ju $Q/�
�� $

)Afshari-Azad et al. 2008(�,��5
 @/9'  B 
5D' 3�/-

 $�5�MB 3�	B �J6B A1	*, ��B� �
Leptosphaeria �5|MX 


��
 .

� �! ���� "�� ������ #$�& G��8 �����'� 

�q�%$�4? #I)Phoma lingam(

��	MMM)	*# "MMM/6B _	MMM)� �MMM� ���	MMMEDC & 	MMM,��5� 

)Boerema et al. 2004(�/5�"/*E43	MCPhoma lingam $

_5
	D/�MM'��	�&
J� �MM69�, ~MM/
 &
 	MM�)bMM� ~MM/
 (&

_5
	D/�*9E6�&�6E)�)&
 ~/
 ("M# ��	)	*# .45�"M/*E/�

  E: 3&� %&� e5'  M� �c5MD.,  u	M) & �M-�� 3	C <�5Mh 

!��"MM'� 	MM� Vd*MM, �MM�
� bMM� �
 & 
�MMY*, �MM/W9, 3	MMC

)r``(G�`q��`  M�	� 	M� QE# �E)�� 	� 
�- $�9,&�E/, 
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#I� �.�;'�,�H c,JLeptosphaeria :-�Q,� �*� �*� \%4 c%���'I)A(- .�c*3 \%S4 c%��S�'I

9SS8%W �3)B(- .�c%��SS�'I )�ff×)(C(- �4�%SSH�� E�SS�*�,7 .�c%��SS�'I )D(s*,SSF �%SSZ[� .

-���	�%`�%���'I)�ff×)(E(.-��	�%`�%���'I)�fff×)(F(:��� 9� ]C :�� 5� X�7,7 9� *

9'
,-�Y�T$ �3 9���� V8 �3 9���� 9� 1��	 *PDA)G.( 

Fig. 1. Anamorph of Leptosphaeria: First type of pycnidium on leaf (A), Second type 
of pycnidium on stem (B), Pycnidium (×400) (C), Purpule exaduates of pycnidium (D), 

Pattern exite of pycnidiospores (×400) (E), Pycnidiospores (× 1000) (F) and From left 

to right colonies of three isolates on V8 and same isolates on PDA respectively (G). 
 

!"C	�M, ���M7 "MM#)QEM#�qA&C.( e5MM' 45�"M/*E/� 

 �MMM�� 	MMM�  u	MMM) 3&� �	MMM,5D7 4&
 QMMM0u %	MMM) 3	MMMC 

K�� �
  /0M# <	Mu&� �MO�� 
�M- QEM#  M� $��5a 3	C 


&"MMMMX �
 $�"MMMM*Wa  �MMMM��)�```(�``qG``)�`` (

bMM��	�  MM'�&� bMM� 	MM� $�MM9,&�E/,"MM# !"MM�
 �	|MM.�  MMB 

"'
5� V/H7 	S'R)QEM#�qB.( 45�"M/*E/� !5MSu 	MC 3�	M
 

/MM) !	 &�C	MM- QMM/�	� 3���
 
5MMO �
�MM- �
 "*9;MMC 

)QE#�qC(.�/45�"/*E 3	C �:	� 4�� 	� !"/)� 	MS'R 3���
 

�('� �'�5U�� <	#&��
 "M'
5� )QEM#�qD(.t/MI, �
 

V8  M��"Z �,	D
 & "M'
5D' �'�5MU��  M'�"('� "M/:5
 $	MC 

 MM��"Z �� �MMO��  MMB �MM)� �:	MMX �
 ^MM�� �5B�MM, 3	MMC 

t/I, �
PDA #&��
 "*9M#�"' �'�5MU�� <	.�/45�"M/*E 	MC 

 u	MM) & ��MM� 3&� & ��MMB t/MMI, �
  MM� 	MMC <�5MMh 

2MMD9@, 	MM� 
�MMY' n5MM\O �
 	MM� &!�MM��
 JB�D:�"MMI9, 3� 

"'"M# !"C	�, !"*B��� 	� .<	M#&��
 F&�MO)3�	M) 	MC�

	C�5�)5�"/*E� ( � 45�"/*E/�  '	C
 �� bM� 	� &  9;CR �51

 ���, 35(:�!"�
 "# )QEM#�qE.( 	C�5�M)5�"/*E/� 

$bMMMMMa5B $�	YMMMMM# $3�"*6/MMMMM) 	MMMMM
 35|MMMMM/� 

D F

CBA

E
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��� 

�C	MM- �MM0\u KMM�� &
 3���
 �:56MM) bMM
 &"MM'
5� 

)QEMMM#�qF.(  MMM��"Z �MMMC �� �5�MMM)5�"/*E/� 
5MMM' 

z�	MMuLeptosphaeria 
	MM.�� ^/('	MM/,  MMB "MM# ��	DMM# 


&"MMX �
 	MMS'R)�(�/rqG,�)�(&)�(�/�q��MM9,&�E/,

!��"MM'� "MM# 3�MM/- .	C�5�MM)5�"/*E/� %5MM1 Q/E�MM
 3

 ��"Z �� !"# �M9,&�E/, KM# 
&"MX �
 	C	- %
�O 3	C 

"# !
� ^/D�
 J/' .VC � ^/*a 3	C�5�)5�"/*E/� VB ��J/,

 3"/*B 	� ba5B 3	C �
)3"M/*B&�E/, ( M� %5M1Gq�/�&

��MM7�/�q�"MM# !"C	�MM, �MM9,&�E/, . ;MM�� 3	MMC 

K��JMM�� 	MM�  MMB !
5M� �	YMM# �"MM9�� �
 & "MM*� 3���
 z�	Mu 

�
 ^MMM)"'"MMM# �MMM'� !�MMM/
 ��MMMB t/MMMI, . MMM*-�� 

 MM��"Z t/MMI, �
 z�	MMu �MM69�, 3	MMCV8&PDA  MM� 

�'� �'5M9�� & 3�9;MB	O $3
5M�' $3�/M# $"/YM) 3	MC

"# !"C	�,)Q8#GqG(.

�;'� #I�)Leptosphaeria(

�	9MMM)� �
 45/;MMM
&
J� �	9;MMM6- & ���"MMM'�	, 3	MMMC 	MMMC

)	MMC ��	B5EMM)R ( MM� �c5MMD., �,�"MM/�� �MM�� <�5MMh 

 u	MM) 3&�  �MM�� 	|MM.� & 	MMC 	MM�	H� �� !"MM'	D/u	� 3	MMC3

%	MM) �JMM6B t���MM# �
  MMB "MM# !"C	�MM, QMM0u 3	MMC 

�MM, F�	MMO 	MMS'R  MM'	C
 �� 	C�5�MM)5E)R ?MM)	*, "'5MM# 

)QEMM# �qA&C.(45/;MM
&
J�  MM� 	MMC ^/('	MM/, �5MM1 

G`` 	MMMM
 �`` !��"MMMM'� �MMMM9,&�E/, "'"MMMM# 3�MMMM/- 

)QEMM#�qB(bMM)R  MM� 	MMC  MM� ^/('	MM/, �5MM1 %5MM1 

)��`(�G�q��`)�`` (��MMMMMMMMM7 & �MMMMMMMMM9,&�E/, 

��q��"MMMM'
5� �	MMMMC ��MMMMC 3���
 & �MMMM9,&�E/, 

)QEMMM#�qD&E.( MMM� 	C�5�MMM)5E)R ^/('	MMM/, �5MMM1 

 MMMM� %5MMMM1)��(�`q�`)G�(��MMMM7 & �MMMM9,&�E/, 

)��(sq�)�($"M*� P*� 3���
 $QE# �B&
 	90;' $�9,&�E/,

u 	
 
��!5S 3�"'
5�)QE#�qF.( 

������ (�)& 

(�)&��7%! �4*� 

 '5D' �
 3��
�� 3	C �MI
 �M69�, A1	M*, �� !"M# 4	@'�

 .:	\,$z�	u �-�� V��7 Leptosphaeria  M/:&� QX��, �� 

�J6B "#� )$�'&"6/
5B  6X�,A("M#� QwM� �MO�&� 	M
 &

��U �"# 
�� 	C)G4(!"C	�, "M#.�M-��  ME: VM��7 

z�	MMuLeptosphaeria $�	MM�J/, �MM,&	H,  MM� �JMM6B 3&� 

3�	D/� ���5MC & �R t���# & �-
5:R  6X�, $ ��"Z ����

 
��
 �(9;� .VM��7  M/:&� [/MH6
  M�	, �5|X <�5h �


 �&"M6/
5B �-
5M:R  /:&� �� ]M� 	MCr	M
 �!"C	�M, �&� 

�M, M#
5)West et al. 2001 .( ~M/
 3�	MD/� �M/U 3	MC ��

)L.biglobosa ( 	� �'&"6/
5B V��7 �&"� �c5D.,  � QEM#

 n	H'ba5B �ME' !�& $!�M/
 bM� 	M� �c5MD., & 
&"MI, &

!"C	�M, 45�"M/*E/� �&"M� �	M0:	U & �/)	;X y5� K*B�& 

�, 5#3)QE#GqC&B$A.( �M)� ^MED, �5B�, V��7 

�a�	MMu QMM,�57 <�	;MMO �� �MM#	' VMM��7 ��	MM) 	MM� 

)"M*'	,Peronospora parasitica QM,	7 3�	MD/� �"/YM)

�B�B �	/�	�//6a (	M� <�	;MO <	M�R )M#	' <	,"Mh �� �

bB 	CPhyllotrea spp. (
5#  9��- !	09#�  M�  MZ5
 �:& 

�B�B K#5� �M6O�
 �"/YM) 3�	MD/� �� �#	' ��M� �
 

��MM� bMMB �-
�5MMO �� �MM#	' �MM(9��&�� & 	MMC 3&� 	MMC

��� 3	C  /:&� 	M,5� z�	Mu �� �M#	' V��7 Q�	H, �
)3&�

�&"6/
5B ��� & 	C �H/HX 3	C (	M,5� �M-��  E: bM/EY
 

�, #5
.�
 9;M� �9�5M1� & ��	,
 ?)	*, t���# <�5h

 
�L'  �3	C 3�	D/� z�	u 3��$?: 	C	- 3	C�&"6/
5B 	MC �


 �� z�	u ^�� �x� �, ^/� 
&� M'�  M� &MB	O �MM M� & 3�9;

 �R & !"/B&�a �:	X  9O5) �, !"C	�,  MB 
5# 	
"MD7 

tMM)5
 VMM��7 ^MM��~MM/
 3	MMC3�	MMD/� z�	MMu 3�� 

)L.maculans(�MM, <�5MMh 
�MM/-)West et al. 2001(

)QE# GqD$E&F.( 
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#I��.Leptosphaeria :t��!%I�? 94�	3 5� _�? s*,F )�ff×)(A(��� 92;I� t��!%I�? .)�ff×)(B(.

t��!%I�? 94�	3)�ff×)(C(�$%�'��	 9�e .)�ff×)(D(_�? .�	)�fff×)(E(�%`�%I�? *)�fff×)(F.( 

Fig. 2. Leptosphaeria: Exit asci from ascocarp (×100)(A), Broken ascocarp (×200)(B), ascocarp 

(×200) (C), Hymenioum layer (×400)(D), Asci (×1000) (E) and Ascospors (×1000) (F)

#I��.1*���7%! �
3%[? G��8 Y�%7 �	 Leptosphaeria ���� 5�4 :�3 9NO'$ �3 :I[ (�)&]�7 �
,� 9��S	

������ ,�H �5(Leptosphaeria biglobosa)1*���7%! �*� �	)C*B.A(���S��� ]S�7 �S
,� 9SI[ (�)& *�5

)(Leptosphaeria maculans1*���7%! �*� �	)F*E.D.( 

Fig. 3. Cotyledon infection by Leptosphaeria fungus in Dasht –e-Naz Sari: Caused by B group 
(Leptospheria biglobosa) (A, B and C) and by A group (Leptosphaeria maculans). 

A B C

D E F

A C

D E F

B
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�
,� (P)& 

�MH/HX ��M� bM� �5|X  6X�, �� �J6B �-�� QX��, �
 

)B1 (K# 	
	��YC�H/HX ��� )B6- B7(<�� &)C(

 u	)  6X�, e&�# 	� �R  ,�
� �
 &�C
)D(QwM� �OR 	
 

$�7��� ���M#  �  9;� �5|MX &  MH\*, tz�	Mu ?M6U� �


 !"C	�, $A1	*, !
5M:R A1	M*, �
 �JM6B 3&� �M-�� VM��7 

�	E,� �, ���� "#	� .^��9S� QM0u �-�� V��7 !"C	�, �	,� 

�	9;MM,� 3	,�MM) e&�MM# 	MM� & <��  MM6X�, ���MM)� .�


 � 	C�5�)5E)R 	� z�	u �;*Z 4��  B �H1	*, ��5M*7  M�	,

[/MMH6
 
5MMZ& 3�	MMD/�  MM/:&� 
��
 )A1	MM*, �9�MM/� �


 '5D' �	9;6- & ���"'�	, �	9)� &
 �
 3��
��($�Md' �
 	M� 

9��- �	,� ^3�	)	C� & �56� �	C 3	MC �MO�&� �� �;M*Z

 ".�  � �	9;�	
 Qw�) M'5D' _	M)� �� 3��
�M� 4	M@'� 3	MC

!"#(&VC	,��'�R 	M� �J6B ��B )�
 �5��SM# �MO�&� ��

 !	M, �MS, 4&
  MD/' 	M
 �'	9;C5B A1	*, �M#
 A1	M*, �


 � �JM6B �M#	B �	M,� ^��9S� ��5*7($�-
5M:R <�5Mh �
 

 
5� 	0��H
 �#�- �� ".� �J6B 3	C�rVM��7 !"C	�, �&� 

�-��&z�	u �;*Z�/U 4�� �5|X )�/45�"/*E (�	E,� ���� 

�$ "#	�)�	M' �#
 & 
	�R 4�)� A1	*, ���"M'�	, �	9M)� (.

V��7 �J6B �-��  E:  �  Z5
 	� ~/
 	MC 3�	MD/� 3�R 3��

 <&	Y9, �)�)West et al. 2001.( �MO�� �
 �X�5M' 	M� 

!��"'� ��� b� 3&� �
 	C	- &  7�J, b� �&�
$& �-�/
 

�(�"E� 	� �-�� V��7 �*#&� �M, bM/EY
 Q�	u "M#	� .�


?:	U n	H'  '5D' ��M� 3&�  M9�	�  .)5
 V��7 3��
�� 	MC

 M�  M/:&� QMX��, �
 !	/- �-
5:R �� �#	'  B �M)� !
5$ M� 

� & 
��  /#	X 	� 3�9;B	O �&", n	H' QE#/45�"/*E 3	MC

  � JB�, �
 !	/)QE# ���
 !3�)JB�D:�"I9,(Vd*,	' 	� ) B

�	
"D7  M� ��� �� �	�	� �
 & !
�5O ��
 V��7 JB�, �5M1

 �)� !"# �"Z Q,	B (�, !"C	�, 
5# VM��7 ~M/
 ^��  B 

 � n5��, 	
"D7L.maculans �M, "M#	� .�MO�� �
 n	MH' 

)^DB�
 �"*� &cc (�-
5M:R  M� n5M��, �-�� V��7 3	MC

  � !	/- ���&� "#� �'	�	� QX��, �M
 ba5B n	H' <�5h

 !�/
 &"# "C	�, � &/45�"/*E VM��7 QMI, �
 z�	Mu 3	C

 �5B�, �-�� QM�	u 	MS'R �� �MDB ��"MH, 	M� & "�' !"C	�,

����
5� . M� n5��, V��7 e5' ^�� �c5D.,L.biglobosa 

!
�
 �0;' �,
5# .�O�� �
  a �-� 
	M@�� VM��7 A1	*, 

tMM)5
 !"MM#L.biglobosa /0MM# L.maculans �MM, MM#	� "

)Toscano-Underwood et al. 2001.( 

8�� (�)&9&� $ �3 9

!
5:R e��J, �
  u	) V��7 �C"M6- QMX��, �� 3� "M.�  M� 

)!	, 	M� �	9;M6- & ���"M'�	, �
 "*YM)� & ^DS� 3	C  MZ5
 

�#	B ���	
 ("# !"C	�, . M� �"M9�� �
 V��7 ^�� <�5Mh

VO� �)� !	/) & ba5B 3	C)��MU 	
 �C"6-  6X�, ��

  
5� �-"/)� & '5D' A1	*, 4	D
 �
 	C "M# ��&� 3��
�� (

 � 3�	D/� ����/� 	�  B ��9;M- �:5M1 & �{�7 <�5h

  9�	�)QE# �B&
 �	0:	U ( B�, ��	S' �
  u	) �&
 "'�5
 �� 

"�	D'  1	X� .!�('	/, QI, �
 �-
5:R QI, e&�# 	C)QI,

 	C ��� �J�� ("# !"C	�, .�
�O�� QMI, e&�# A1	*, 

 u	) 3&� !"# 
	@�� V��7 �	M/, 	M� _	D
 �&"� !�M- 	MC

  B !
5� �M)� ^ED, �Mx� �
 �E/'	ME, <�	;MO �� �M#	'

 "M#	� �-
5M:R QMI, �
 <	�R.VMO� JMB�, 	M
 "/YM) $	MC

 	� 3�9;B	O 45�"/*E/� 	C	-  B !
5� !	/) 	� KY*�  /#	X 	C

��&� Q�	u 	S'R 3&� �,"*#	� .�
 �c5MD.,�`�9'	M) �M9,

3�	MMMD/� ~MMM/
  MMMu51 �MMME�
J' �
  u	MMM) 3�"MMM9�� 3�� 

z�	u)L.maculans ( �M, !"C	�M, �
 $
5M#  MB �
�5Mh 

3�	MMMD/� ~MMM/
 &
 �MMMC �5B�MMM,  MMMH\*, �� �
c	MMM� & �� 

3�	MMMD/� �MMM/U ��)L.biglobosa (�MMM, !"C	�MMM, 

�MMM- 

)Toscano-Underwood et al. 2001(.�M#
 A1	M*, �
 

 M9��&�� QEM#  M� ��	MC VMO� 
	M�R 4�M)� & 3�	M) �	'
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)�E'	# (�� 	S'R &  9#�
 3�9�/�  .)5
  u51 b�
J' �
  B

 ~M/
  � 3�	MD/� 3	MC ��)L.maculans ( �M, �0;M' "M*C
 

"�
�- !"C	�, .~/
 �
  B �
�5h�
 	MD/� �M/U 3	MC3���

)L.biglobosa ( �D;Mu �
 �	
"D7 &  Mu51 �� �
c	M� 3	MC

 "M# !"C	�, �E'	# �&"�) M'5D' A1	M*,  MDC �
 3��
�M�

 "�
�- !"C	�, .( �-
5:R �
 	M� QwM� �O�&� �
 & 
	X 3	C

 VO�  .)5
  
5� _�
&� �-"/)� �5B�, 3	C 	MC )�
  MB

 �R �	M��Z %	H9'� ��
&"I, & 	C"'&R �"# 
&";,  @/9'

 , & u	M) "/YM) �-"/M)5� 3�	MD/� V��7  /0# ����U 
�5

 z�	MMu �� �MM#	' �JMM6BSclerotinia sclerotiorum
	MM@�� 

�, 
5# (
3�	) �	' �#
  H\*, �!"C	�M, VMB ��"MH,  �

"�
�- .	M� $ MH\*, 	M�  M7�J, b� �
 3�	D/�  .)5
 <"#

 	M�  Mu51 _	MD
  M/X	' �
 �-
5:R ����/� ��J/, ��	����

 �	O)Taproot(�)��� Q�	u J/' �,"#	�.

������ �*,
 �����'� ���5 

e5D@, ��rs ��"Z Leptosphaeria �  Z5
 	� ��M� ��J/,

 $�	MD:R �C	M/- �T bM'	� JB�, �� !"# %	)�� �u��9�� 4	u��

 A1	MM*, �� ���"M'�	, �	9M)� �
 �JM6B 3&� ��  M��"Z �	MSa


	MM�R 4�MM)� ) MM��"Z  MM)D04-3 $D04-5 &D04-12 ( &

56
 �B)T-gg(Q{	� A1	*, �� �	9;6- �	9)� �
  ��"Z &
 $


	�R)F-aa ( "*� &�^DB�
 )B-2 ( %
�MO ��  M��"Z bM� &

)BKH-cc( MM� ���"MM'�	, �	9MM)� �
 "C	MM# �	MMD/
 !&�MM7

)Control ( �/M)�- & 	M9*�5B $�	9)& �u��9�� Vu�  ) 3&�

 MM�	, !&�MM- & 4	MMu�� ��/
5MM*� K*MMB�& ]�MM) & �MM'� 3	MMC

3�	D/� 
 �� "M�
�- ^/M/.)%&"MZ �.(�MYC ^M�� �	M�9'�

 �
  M'�"('� "M/:5
 &  M*-�� "M#� ��JM/, _	M)� ��  ��"Z

 ��MB t/I,PDA "M# 4	M@'� )Balesdent et al. 1992(.

 ��"Z 3�	MD/� 3	MC  M� �0;M' 3�
"M*B "M#� �7�M) ��

 ��"Z 3�	D/� �/U 3	C  M'�"('� ��B t/I, �
 &  9#�
 ��

 "**B �D' "/:5
)Koch et al. 1989 .( 4�M)�  ��"Z &
 �


 
	�R)D04-3 &D04-12 ( 3�	MD/� !&�M-  M� n5M��, �M���

PGT 
	M�R 4�)�  ��"Z &D04-5 3�	MD/� !&�M- �
 �M���

PG2 ���- 3	Z . M��"Z 
	M�R QM{	� 3	MC)F-aa(�"M*� $

^DB�
)B-2(�B5M6
 $)T-gg ( %
�MO &)BKH-cc(�M/U

3�	D/� ��)L.biglobosa ("'
5� .

�$ =��>79���� �
3%[? 1�  ��F�3 c�8�� �*� �	 

]'	M���&  �J@
 P�	9' 3�	MD/�  M��"Z �M��� �M69�, 3	MC 

Leptosphaeria �JMMM6B 4	MMMu�� 3&� )& ��	MMMB� $4	MMM���

 c5M/Cr`� (%	MD9X� [\M) �
  MB 
�
 �	�M' NM� "MMh�
 


5MZ& ���	,�R �69�, 3	C�	D/
 ^/� 3��
 �*., ��9O�


��
 )%&"Z �.(

'	MM/,  ;MM�	H, %&"MMZ^/( z�	MMu  MM��"Z �MMYC 3	MMC

Leptosphaeria � "C	# �	D/
 !&�7 )�\H, �R (3&� �M�

�J6B 4	u�� )c5/C "��0/C & 4	��� $��	B�r`� ( MB 
�
 �	�M'

  MM��"ZD04-12 <�"MMu �MM6O�
 VMMu�  MM) �MMC 3&� 

3�	D/� �:	X �
 $�)�  9#�
 ��c	� ���� 4	Mu�� K*MB�&  MB

3	C  ��"Z  � �0;'D04-3 �&D04-5Y9, �)� !
5� <&	.

 MM��"Z 3	MMCF-aa$B-2 $T-gg $BKH-cc �MM� "C	MM# &

3�	D/� �/U Vu�  ) �C 3&� "'
5� ��.VMu� ��/
5*� K*B�&

 3c	M� �/)	;MX �('	M/� 
	�R 4�)�  ��"Z  ) �C  � ��	B�

c5/C & 4	���  � �0;' Vu� ^��r`��)� )QE# r.(

&
 ~/
 	,5D7 �
	'	B �
)PG2(� $	/:��9M)� �
 $�	9;M6('

  ) ~/
 	0:	U 	E��,R &)PG3 ( 2�	# �J6B !	/) y	) 3�	D/� 

�, "#	� .%	) $Q���� �
�``G 3�	MD/�  ) & &
 $b� ~/
 

"M# ���JM-)Fernando & Parks 2003 .( �	MSa ~M/


)PG4 ( %	M) �
 �	M� ^/:&� 3��� !	/) y	)�``� �
	M'	B �� 

"M# ���JM-)Chen & Fernando 2005 .( �M)��� 3	MC

4	MM@'� %	MM) �
 �	9MM)�	@, �5�MMB �
 !"MM# �``� �('	MM/� 
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#I� �.9���� �`�7%'J +'!�* ���,� 3��? #u�J ��	aa )!%�7 .gg =�!,7��'� .��3,SF +�?��I�� .cc.c)S�� 

3��? �.�.���*� �	�� *�8���2'�%! .��2�* c.,��)
* �-�!� .c�J�5 .e%�	 �f�5? Y��,� �3 �	�ZU��$ 
Fig. 4. Phenotipic interaction F-aa, T-gg, B-2, BKH-cc, Do4-3,5, 12 and control treatment on 
Westar, Quinta, Glacier, Zarfam, Okapi and Hyola401 cultivars in vitro 

 

�*���.������ v4����* 9� 67 9���� ���5 ��	Leptosphaeria1*���7%! ,� � .c�J�5 ��	e%�	 * �-�!�f� 

Table 6. Analysis of variances pathogenicity of Leptosphaeria isolates on Zarfam, Okapi and 
Hyola401 cotyledons. 

(Sum square)<	.��, ^/('	/, 

4	��� 
(Zarfam) 

��	B� 
(Okapi) 

c5/Cigj 
(Hyola401) 

3
��R  Z�
 
(Freedom degree) 

<��//W
 2�	*, 
(Sources of variation) 

24** 33** 25.1** 7(Inoculum)[/H6
  �	, 

0.1 0.08 0.05 16 (Erorr)	\O 

16.6 10.66 9.58 (Coefficient variation)<��//W
 ?��{ 

:** [\) �
 �
5� ��
 �*., �('	�' ��, "h�
 "#	�.**
: Significant at 1% level 

z�	Mu  M) ~/
 �5|XL.maculans3&� 4	Mu�� �M69�,

  '	9;MM,� 3�JMM6B)^MM�
c� & 	MM(6C bMMZ (�MM)� !
5MM� 

)Szl-vik et al. 2006 .( 	M� A1	M*, �
 �	9;MS: �5�MB �


 �	0:	U 4�- �	9;�	
 3�	D/��/U ~/
 ��)L.biglobosa(�5|X 

 �  B 
��
 �M@*, 	
"MD7 & 
��"' �'�"*a <�	;O �6B �51

 VMMO�  MM� �I\MM) 3	MMC �MM, �JMM6B  u	MM) 3&� "'5MM# 
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�*�� �.������ bF�� 9���� ���5 ��	Leptosphaeriae%�	 * �-�!� .c�J�5 (8� ,� �f� 

Table 7. Disease index of Leptosphaeria isolates on Zarfam, Okapi and Hyola40 cultivars. 

(Mean of disease index)3�	D/� �O	# ^/('	/, ���� 

4	��� 
(Zarfam) 

��	B� 
(Okapi) 

c5/Cr`� 
(Hyola401) 

 ��"Z 
(Isolate) 

6.66a 7a 6.95 aZD04-12 
6.13 a 6.65a 2.76 b D04-3 

2.2 b 6.52a 6.65 a D04-5 

0.8 c 0.95b 2.22 c F-aa 
0.09 d 0.83b 0.85 d B-2 

0 d0c0eT-gg 
0 d0c0eB-kH-cc 
0 d0c0eControl* 

0.57% 0.5% 0.4% LSD(α=0.05) 

z:^/('	/, � 3	C 3�	,R [\) �
  �	�, �&�X 	�%"*9;/' ��
 �*.,.

z :Within columns, numbers fallowed by a common letter are not significantly different (P=0.01) 

according to Duncan’s multiple range test. 
*: Sterile water �&�9) �\H, �R : *

(Fitt et al. 2006).z�	u !"*B��� & VB <�	;O  �  Z5
 	�

 �:	DM# A1	M*, �
 �5M*B 	M
 �JM6B !	/) y	) 3�	D/� Q,	7

�5�B �	9)� �
 �J6B 3c	� ��B ��� [\) &���"'�	, 3	C

 ~M/
 �5|X ���1 �� & �	9;6- &3�	MD/� 3	MC 3��PG2 

)Zaman Mirabadi et al. 2009c(&PGT <"MM# 	MM�

3�	D/� �M6O�
 PM��� 4	Mu�� �M� c	� ����)& ��	MB� $4	M���

 c5/C "��0/Cr`�(t���M# �
  MB 
��
 
5MZ& �	ME,� ^�� $

t���M# �
 3�	MD/� ^M�� 3�M/-  DC $���5C & �R ?)	*,

"C
 �� �56\,.

 M'5- &
 �C L.maculans&L.biglobosa  M� �
	Mu

:5
"*9;C �J6B !"# �5�", �/U 3	�	H� 3&� �5�)5E)R "/.

(Fitt et al. 2006).��  M/:&� [/MH6
  M�	, 	M� 	C�5�)5E)R

45/;MM
&
J� 
��R �C	MM/- 3	MM�	H� 3&�  MM9��- ���MMu 3	MMC 

�M, "'5M#)Gugel & Petrie 1992 .( K�	M,�R P�	M9' 3	MC

 3�	D/� 3&� !"# 4	@'� &
 �C ���� '5- t���M# �
 z�	Mu 

�75*w, <�"u �� �B	X R&
 �MC 3	C�5�M)5E)R �-
5M:

	S'R ��	,
  *,�
 �
 �`q��9'	)  Z�
 
��- �,"#	� )West 

et al. 2001 .( ��JMM/, ^��9�MM/� �;MM*Z 4�MM� Q/E�MM
 &

VC �J6B !	/) y	) V��7 �'�&��� "h�
 ^/*a�
	9)&� 3	C

 K�R �	B �� & Q/�:	O $cc)%
�MO (���"M'�	, �	9M)� �
 

"# !"C	�, .�z�	Mu �;*Z 4�� �5|X & Q/E�
  �  Z5
 	

Leptosphaeria �	9MM)� &
 �
 KC&LMM� �MMI
 A1	MM*, �


 �	9;M6- & ���"M'�	, )Zaman Mirabadi et al. 2009a($

�:	DMM# A1	MM*, �� 3�	/;MM� �
  MMB �MM)� ^MM��  MM� �MMd'

  � 	C�5�)5E)R �5;MI,  /:&� [/H6
  �	, ��5*7 �M, "'5M#

 ;, ^��  B} :), t���M#  M�  Z5
 	� Q/E�M
 3��M� �5M6\

 ~/
 �5|X & �;*Z QE# �;M*Z �JM/,R 3	MC ($	MH� �



��
 �DS, KH' 3�	D/� K*B��� &  .)5
.�67 4"M7 VMU�
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�J6B ��B ��� [\) & �'c51  H�	))�� �9DB�`�	M9EC (

QMM/�:	O & �B5MM6
 $cc A1	MM*, �
)���'	9;MMC5B A1	MM*,

���"MMM'�	, �	9MMM)� (3�	MMMD/� �MMM/U �MMM/.DZ z�	MMMu 3��

L.biglobosa �M)� !
5M� 
	M�� �	/;M� �5B�M, �X�5' �
 

)�� K/� �-
5:R�`	C  
5� "h�
 (^M��  B  :	;M, "�	M#

 � &  MH\*, �
 �&
  9M#�- �� �5B�M, z�	Mu �5|MX Q/:


 �67 3&� �R ���H9)� �	�J/, �(�
 & ��C 3	C �:	D9X� 3	C


��
 )Johnson & Lewis 1994 .( 4	M@'� �5wMO ^�� �


 �E/9'T <	.:	\,  M��"Z ^M�� bM/EY
 & ^/M/.
 3��� �� 	MC

 ��"Z  � 3	C �	9M)� �
 �M(�
 A1	M*, �� !"M,R �M)
 3	MC

 & ���"'�	,�, �	9;6- �;�	�
�/- 4	@'� .

�u	� 3	�	H� 3&� �
 �J6B !"'	, !��DC 3�	D/� Q,	7 z�	u

 �J6B !	/) y	) QM,�57 a�	Mu  9M#�
 
5MZ& 3�M(�
 � MB

 & 	S'R  .:	\, t��&� R ��M*B VC�� 	MS' 	M�Leptosphaeria 

J/'�/- ���u  .:	\, 
�5, "�	�
.

^M��  M�  MZ5
 	� KM�� �
  MB A1	M*, �� 3
	M�� 3	MC 

	C�5�M)5E)R AM��1 ��  /:&� �-
5:R %	D9X� �5�B �:	D#

 �;MM
 4	MM@'� �c5MMD., & !
5MM� 
	MM�� 3�	MMD/� 3	MMC �MM��� 

	MM��	MMC 3	MMC J�	MMX �;MM*Z�/U  MM� �0;MM' �;MM*Z 

O	*M# �
 3�9�MM/� �M/DC� �MM)� 3�	MMD/� 3�M/-  MMDC �

e5MM*
 �� ��	MMB �O	*MM# 4"MM7 ^9��MM- �MMd' �
 	MM� �MM:& 

%	MMMMD9X� & 	C�5�MMMM)5E)R [/MMMMH6
  MMMM�	, �MMMM9/.DZ 

~MM/
 �5|MMX 3�	MMD/� �MM69�, 3	MMC  MMH\*, bMM� �
 �� 

)QEM# $�;M*Z �	-�	M) ~M/
 4"7 Q/:"� �)� ^ED,  B

 "#	� !"�' Q/E�
 �R �;*Z (
	S*�/� �,	
 
5# ���M, 

�9/.DZ e5*
 �"#~/
 !	/M) y	) 3�	D/� Q,	7 z�	u 3	C

 �5,�R $�J6B 3�	D/� 3	C & ��	M�
� �;M*Z�/U 4�M� 	M� ����



�- 3�/(/� .

3�	MMD/� �5wMMO �
 AMM/HI
  MM��"Z �MMO�� �MM��� 

z�	MMMMuLeptosphaeria  '	�MMMM'  MMMM.:	\, ^MMMM�� �
 

~MMM/
 �5|MMMX 3�	MMMD/� 3	MMMC 3��PGT $PG2 &PG1 

�, "#	� �M)��� 4	M@'� <�5Mh �
  B 
 3	MC 	M� �M
 AM/u 

& �
�	MMd' Q�	;MM, �MM�	7� 4"MM7 $ MM�  MMZ5
 MM*/\'�u 3�

<�
��& 3��� �� 	C� z�	Mu  M� �-
5:R �d' �� �J6B $�5B�M,

 ~/
 
&�& 	� �5|X %	D9X� 
��
 
5MZ& �M
 VZ	MS, 3	MC .

^M��  M�  MZ5
 	�  M��"Z  MBB-KH-cc)!"M# 3�	M)�"Z 

%
�MMO  u	MM) �� (& �MMu��9�� 4	MMu�� �� 4�"MMB  /MMC 3&� 

�MMM6O�
3�	MMMD/� !
�MMME' 
	MMM@�� �MMM����MMM, �;MMM�	� 

x }MM
3�	MMD/� �MM/  MM��"Z �MM��� %
�MMO 3	MMC & �JMM6B 3&� 

%
�MMO !	MM/- �:	MMD9X� KMMH' & ]E.:	MM� 	MMH� �
 ��3

 MM��"Z z�	MMu 3	MMC 
5MMD' �MM)��� .3�	MMD/� QMM,	7 z�	MMu 

 M6X�, �
  MB !
5M� %	M
&�9C z�	Mu bM� �JM6B !	/) y	) 

�MM\/I, t���MM# & �;MM*Z QMM�, "MM/:5
�MM, �	MMO �5
 "MM' 

<��MM//W
 �MM,&	H, ^9;MME# �MMSZ ��5MM6\, �MME/9'T 

"MMM#	�  9MMM#�
 "MMM�"Z 3	MMMC
�L' 
	MMM@�� & �	MMMC	/- 

)Gugel & Petrie 1992 Naseri 2006, .( ��
 	MMM� 

!"# �B� �u��9�� 4	u�� "*a�C 2{5, ^��)& 	M9*�5B $�	9)&

�/MM)�- (�MM, "MM'�5
~MM/
 bMM/EY
 3��MM� 3	MMC3�	MMD/� ��

��	C  ��"Z �:& 
5# !
	Y9)�  9M#�
 
5MZ&)F-aa &B-2 (

!"M# ^/M/.
 _	M/H, ^�� 	�  B)%&"MZ r(bM/EY
 3��M�


�LMM' 3�	MMD/� 3	MMC ^����	MM*� $�;MM/' AMM0\*, ��,	MMB �MM��� 

�� �9�M/� !
	Y9M)� 	M� & 4	Mu�� ^M�� �	M�9'� �
 �d' "�"@
 

GVu� �,P�	9' "'�5
"�	D' Qh	X 3�
 �56\, .

Q,	7 z�	u %�9*B �&� ^��9S� �{	X %	X �
 3�	MD/� 

QMDI9, 	� 4&	H, 4	u�� �� !
	Y9)� �J6B !	/) y	) �M, "M#	� .

�5�MB QMO�
 �
 
5MZ5, 4	u�� �/)	;X ^9��- �d' �
 	�

 z�	Mu <�	;MO �� 3�/(�M/� 3���Leptosphaeria �M9S�

 4	M@'� �� ]M� 3�	MD/�  M� 4&	H, 3	C"��0/C & 4	u�� �)�

�5,�R !
	Y9M)� 
�5M, $
�ME6D7 �M)��� & 3�	-�	M) 3	C 

u
�/- ��� .
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��� Z��`� 

�� �	-"'�	('  M'�
 ��M+  .)5
 �+�#  M� �M*U&� 3	MC

 �� & ��1 �:	, ��	DX �1	O �C	M/- �T bM'	� JB�, ��", 
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