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Fig. 1. Phyllactinia babayanii.  Right: A. Ascocarp, B. acicular appendages, C. asci, D. ascospores. Left: 

A. Conidiophores, B. conidia. 
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� !D	
0/9 . 2�/� !D�.!3�� 
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 ��
3�	 . 
�#!�":  ��� ���
��Phyllactinia (Erysiphaceae) �!�� ��                                         h|� 

���� ��
" Q/@ 7� !0 ��D*	 
	 .%��,�F Q/@ 1�� ��-� 
	�|/���/t��
" Q/@ !��!�  
	� %$ .

}$C  
	����t)��� (�
��� �� . w�
9/3$C !	 �� ��)   

)ht�(����t)��|(×)us�(ut�s�)�st (��
" . !D�.!3�� ��D*	 ��� ..
n }$C !	  

h��) �� ( �/6$/3$C)�/6$/3$C �$ �
'�
- ( yd0 �
��� �� O34 /��� 
0 �-!�  

)��� (����|) ��h ( ×)��� (����|�� !D�.!3��   �4
�) O?4�.(  

  

   
  

 O?4� � Phyllactinia fraxini) .%$�� %�$ :((A) �w�
(/?$C (B)��7  ��8F�� 2�(C)N$C  .
n 
	

� ��/6$/?$C (D)
	�/6$/?$C ) .�L %�$ :((A) �
	�/F/����( (B)U/����( 
	.  
Fig. 2. Phyllactinia fraxini.  Right: A. Ascocarp, B. acicular appendage, C. asci with 3 ascospores, D. 

ascospores. Left: A. Conidiophores, B. conidia. 

  


$�!� Z�Y/0 X .�!�) �u�s ( .
n 
�3$C �/�.h��) �� ( �� �#/� 1�� �/6$/3$C

 l#/� 7�P. guttata�� 5�
�D�  ��
�# . 2.,)  !� 
�+#� �#/� 1�� �� �/F/����9 l�
" �1��  
� ���

%$� ����/� ^$/0 �( �[#C 
� . %$!"��&��
?�	 .  ) �GG� ( �%$� 2�4 2��� b!4

���� %<�
�� .!�&� %�Y/a& 1�4 ^$/0 )Shin 2000 ( 2��� b!4 5�# 2!( 7� ��
	 �#/�# .�

%$� 2�4.  
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�������� Phyllactinia guttata (Wallr: Fr.) Lév. , Annls Sci. Nat., Bot., sér. 3 15: 144, 1851        

.� (L.) Gaertn.    Alnus glutinosa �  �  �  �  ���/$
� � ,����/|/���hA�� � 
�#!�" �.C) h��( 

 �%V4 � ,���t/|/���hA�� � 
�#!�" �.C) h�t(v��� � ,��  )O�� 
D$.�( ��u/s/���� �

A�� 
�#!�" . %$!"��& �.C) h�h(!�
�x :�
� � ,�� � �v�
0�t/�/����A�� � C  
�#!�" �.

����$ .) h��(v�
0 2�
� � ,�� � ���
D$C�t/�/����A�� � ����$ . 
�#!�" �.C) h�| ( 

 �!*��� � ���#7
���/�/�����A��   ���3$� �.C)IRAN 3367 F(�.�  L. Carpinus 

betulus � ���/$
� � ,����/|/���hA�� � 
�#!�" �.C) h�s(� 
D$.� ��\!4  
E�
��BC 

 ��/"
4�/K/��K�A�� �  ��
#�/0 �.C)IRAN 10995F(���\!4  
E�
��BC   � ��
'$�� O;��

|/�/��ssA�� � ��
#�/0 �.C) h�i( �.� L. Cornus sanguinea����     �!9)`��/� ��;#��( �

��/�/��s| !'�\ . �$
') �.C A�� �)IRAN 10497 F(�  .�Cornus sp.  ��\!4  
E�
��BC

O;�� � ��
'$�� �/�/���t� ���
#�/0 �.C A�) �G�(� .�  

L. Corylus avellana � � � � ���/$
� � ,����/|/���hA�� � 
�#!�" �.C) h�s(� ��\!4  
E�
��BC 

�
� 
�F/Y :� �!D*'4 ��/|/����A�� � %$!"��& �.C) h�u(� ���/Y � ,��   ��!$

�/�/����A�� � %$!"��& �.C) h�t(� 1�
3�0 � ���#7
� )��5	.� :�
�( ��|/�/���h �

A�� %$!"��& �.C) h��(� v��� � ,�� )O�� 
D$.�( ��u/s/����A�� �  %$!"��& �.C

!�" . 
�#) h��(�\!4  
E�
��BC  � ��
'$�� O;�� ���i/�/��suA�� � ��
#�/0 �.C) h�i(� 

.� Mill.    Cydonia oblonga  � 
�!���/u/��|tA�� �  �
4�� �.C)IRAN 3381 F(� .�  

Mill. Paliurus spina-christi� v�
0 :�
� � ,��– ���
D$Cu/|/����A�� � %$!"��& �.C 

)hts(� ���
D$C o�!@� � ,�� u/|/����A�� � C%$!"��& �.) ht�(� ��\!4  
E�
��BC 

 � ��
'$�� O;���s/�/��su��
#�/0 �.C A�� �) htu(�  
�!� � 
D*�� ) 
D*�� ��� ��
"( �

��/�/��K�A�� �  !'�\ }��
0 �.C)IRAN 9152 F(�.� L.  Parietaria officinalis ��
��.� �

�s/s/��siA�� � %$!"��& �.C) K�(�  .�Prunus armeniaca L. ���8� ���s� �

A��  ���!9 �.C)IRAN 10599 F(�.� Pyrus communis L.  ���.�� �)/��!\ 
D$.�( �

�h/|/����A�� � %$!"��& �.C) h��(� .� Pyrus salicifolia Pall. ��\!4  
E�
��BC �

 � ��
'$�� O;��|/�/��s�A�� � ��
#�/0 �.C) h��(.  
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3�	 . 
�#!�":  ��� ���
��Phyllactinia (Erysiphaceae) �!�� ��                                         h|� 

3� >�/Y �� . %$� 
�
"
# U/��*���  ���!� �#
D+0 ��$ %&�/�3� 
 �� �� 
	 �#
4/" .

2
0/( �%$�� 
	�/F/����9 �
��� �� . ���� �
D'*# 
0 )u�(s�| × ��t��tt . 2�/� !D�.!3�� 

��#�/D$� ��
" �D&
  2
0/( �� �� . ���� �
D'*# 
0  �
���)u�(s�| × �tt�it)�|t ( !D�.!3��

�� �4
� . .�� �$ 
0 }� ��
" �D&
�D&
27��#� 
� � ��!\ >.
VD� 
	 �� �#!�� .U/����9 
	

��!V��  . y9  
�L v�� �\  �
��� �� ��5� . O34)�s�(�|���)��i ( ×)�|�(�t�ih)�|i (

��D*	 !D�.!3�� .w�
(/?$C  !�\ �� 
	)�||�(�|t��it �#
D+0 ��$ �� . 2�/� !D�.!3�� 

�!�O�380 y(�!D� ���# 
0 2��9�!" >�/Y �� 
	 ��  �#/4 .w�
9/3$C o�!@� ���.7  

)��� (�|�|  Q/@ �� ���� ���))h�|�(h�|���t)��st ( . 2�/� !D�.!3��)|/�� (��� !��!� 

�#��� Q/@ w�
9/3$C !�\ . !�\ �� ���.7 :�)
\ �� O34 ��
'n U�/0  

)|�� (h|��t) ��| (�� !D�.!3�� �4
� . �� ��
"��D&
 �L!F 
	�#�/D$� 
0 yM��
# ��#
��� 

���� 
D'*# . N��
��#�/D$� 
0 �
� . ��!) ��#�/D$�   �  O34
�2
0/9 >
�
�8#�   ��
'n 

�� ��4
� .}$C 
	)ht�(�|��h)��� (�
��� �� �w�
9/3$C !	 �� ��)  

)h��(ht��|)��h ( ×)�tt�(u|�i|)�|t (��
" . !D�.!3�� ��D*	 ��� . 
	�/6$/3$C� ��) 

yd0 �}$C !	 �� /��� 
0 �-!� O34  �
��� �� . �|��|)��� ( ×ht��|)��� ( !D�.!3��

��  ��4
�) O?4� .(  

 �#/�Phyllactinia guttata 2!�0 .� 7�  /�(
0 %$� 2�4 I��5� ���D� �	
�� 
	

)Braun 1987 .(%d�� S/�0 �( %$� 2���  
8# �	�/4%$� q�#� �#/� 1�� O&�� �D&
�4 . 7�

�� �/a0 .!��� �#/� �/4P. guttata  !M# 7� �#
$C �� �( �4
� �#/� N� 7� v�� 2�#!��!� ��

%d����D*�# N�?V0 O�
\ �$
�4 .I,0 . �#
�5�� ����� �� ��/0 
� �#/� 1�� 5�
�0 �!� ��
	

%d�� %$� �DF!� >�/Y �$
�4) Yu et al. 1979 �Zhao 1985 �Yu & Han 1978 ( 7/�	 
��

� �/�. ����7 1�� �� �
�7 !M# o,D&����. Q
��  �/�) �� Phyllactinia  .�  7� ����0

 2!�0 
�)�Rosaceae !�M# Pyrus communis . Cydonia oblonga r�
\ 7� �&!� ^$/0-

 !�M#  
�$
�4 .�!�) �u�s .�uu| ( ��#/� ��P. guttata �<'@%$� 2�4 ��� . ��
n�� 1��

 
�5�� 7� ��  
	
�� 1�� !;�� 1�<<+� �( %$�#/� 
	 �P. mali 2�!( !(B�#�  

)Nomura 1997, Shin 2000.(  .�!� )���K ( 
�5�� 1�� �( ���� 2�
4���-� 
".�� �� 
	  ^$/0   
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 O?4��Phyllactinia guttata  .� Corylus avellana )%$�� %�$ :((A) �w�
(/?$C (B) 2���7 

 ��8F��(C) �
�?$C (D) �
	�/6$/?$C )�L %�$ :((A)F/����(  �
	�/(B)
��/����( .  
Fig. 3. Phyllactinia guttata  On Corylus avellana. Right: A. Ascocarp, B. acicular appendage, C. asci, D. 

ascospores. Left: A. Conidiophores, B. conidia. 

  

 �#/�P. guttata�� 2�/�C  �( ��
n �� ��#/4  �/� !D?L/( !�&� �#/� .� 1�� >.
V0 1�!D���

 �� w�
(/?$C !�\ �#/�P. mali %$� )Braun 1987( ^$/0 2�4 !(B w�
(/?$C !�\ 
�� �

��/�/#) ���K ( .1�4) �GGG (  ��/� �� �( �[#C 
� �#/� 1�� �!�P. guttata  %$� 2�4 !(B

���� �#
4/6�	. 1�� !� 2.,) �� . 1�4 )�ttt( �� I��5�2��#���
" �9  �D&
� �� 
	 
	

�L!F��#
� �#/� P. mali.�  Pyrus ussuriensis var. macrostipes (Nakai) T. Lee �#
�!�   O34

�� �
�7 >
�
�8#� 
� �#/�# �� �9 ��
n�� ���4
� �#�!�� 
	.�  Crataegus. Mespilus  ��
"  
	


0 yM��
# ��-� �#�/D$� � y9 >
�
�8#� 
� O34��D*	 ��m
� vd� �� ) 
�#!�"  ��
?�	 . 

�tti(. �/�) �� ��
<� 1�� �� 
	 �#/�# 1�� ,�F .!��� 7�  P. guttata2�4 2��� ~�d80 �#� .

���/0 2_�. �� !D8�� >
��
�� �� ��'4 AF� �!� �#�/D� %$� 1?�� ��.7/'�� C  � � ��
�

��
�# N�( ����7 1�� .  
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�#!�":  ��� ���
��Phyllactinia (Erysiphaceae) �!�� ��                                         h|| 

�#/� 7� �&!� .� 1��[�	 
	Alnus . Cornus �#/� ��0!0 ��  
	P. alni . P. corni 

2�4 I��5�  �#�)Shin 2000.(  �#/�P. alni U/����( 1D4�� O��� ��N� ��-� q/# �� �( ��
	 

 ~d8� �;D*�!�)"
"�O ( O?4 �.�n 
0 5�# . �#�����D&
�L!F 
	 �#/� 7� ��#
�P. 

guttata �� 5�
�D��/4 .� %�Y/a& 1����# 2��� �#�!�� �#/�# ��/4 .  

 o�!�/#/� �� .�!� )���K( spp.  Cornus5�# ��   
�5��  �/�)P. guttata 2�4 �F!��  ��#�

 
��1�4) �GGG( !D3L/9 
�"�
9/3$C �/�. ) 
0 !�9��n��h!D�.!3��  (}$C ����0 . 
	

 w�
9/3$C !	 �� !D�9) 7� !D�9�t��)  ( 1�� 5�
�0 ��. �� 7� �#/� �#/� .guttata P !M# �� 

 U
# 
� �� ����C 1�� . �DF!�P. corni  2�/�# �F!�� %$� .� !� 2.,)� 1�
" �D&
��.7 ���L!F � -

� ��  ��#
�� 2
0/( >�/Y �� �#/� 1) 7� !D�(st� �!D�.!? (`
�8#� 
� .
	 . q/# �� ���D� 

�D4� 
�
	 %$� 2�4 2��� b!4 2
0/( )Shin & Lee 2002( .�� .� �#/� 1�� 5�# �9�/�$� 

Cornus mas %$� 2�4 I��5� ��
8� >
�Y/a& 
� .(Bacigalova et al. 2005) �#/�# �$�!� -

�#/�# 1�� �9 �/�# ~d8� �#�!�� 
	w�
9/3$C !�M# �0
�Y/a& 
	 !D3L/9 
	) 
�

 7� !D�9!�\��|!D�.!3��  (}$C ����0 . !D�( 
	) 7� !D�9�t9/3$C !	 �� ��) w�
 ( ��

��  
8# ��	�..� 
�� � �/F �#/�# .� �%d$
�4��.7 ��L!F ��/@ �� �%$� >.
VD� ��#
� 

 �( .�Cornus sanguinea    
"�� �� 
	��D&

	�L!F D'*# ��#
�

# �#�/D$� 
0 yM��� . 2
0/( �

!) 
D'*#� �
��� �� �)�G� (�����) ��� ( ×)�G� (����G� � 2�/� !D�.!? 
��.�  

Cornus sp.
" �� �� 
	��D&
 
	�L!F��#
��#�/D$� ��
� �O34 ��
��� �� ���� 
D'*# . N  

)�t� (����t) �s ( ×)st� (i|�|t) �ht (�� !D�.!?����4
� .DVY w�
(/?$C !�\� %$� 

 �#/� O&�� �(P. guttata7 S/�0 ��
�  
8# ��	� .�/@ ��.� �( � � 
�5
	���D�  

M#� !Parietaria officinalis  
�  P. corni#
4/6�	 �����  .� 7�� .!��� ���#
4/6�	 O�� � 1

.��_� O?4 %	
'4 U�) . 
	��D&

	�L!F $�!� ��/� �#/�# .� �� ��#
��.�   

Cornus spp. $!D$� 
0 ��� �	�/4 �� �� !D8��#/�# 1U
# 
� 
	 P. guttata d80�2�4 2��� ~�#�.  

��������Phyllactinia mali (Duby ) U. Braun, Feddes Repert., Sp. Nov., Beih. 88(9-10): 657, 

1978        
.� sp. Crataegus ��� �v��� � , �O�� 
D$.��u/s/����A�� �  . %$!"��& �.C


�#!�") hh�(�� � ���/$
� � ,��/|/���hA�� � 
�#!�" �.C) hh�(�� � �%V4 � ,�t/|/���h �
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�#!�" �.C A��) hh|(�� � %V4 � ,)
D$.�!�/L ( ��t/|/���hA�� � 
�#!�" �.C) hhh(� 

�%4�  � �.�!$ O;���i/s/���hA�� � 
�#!�" �.C) hh�(�� �v�
0 :�
� � ,� ���
D$C�t /

�/����A�� � ����$ . 
�#!�" �.C) hhs( � .�C. meyeri Pojark.
��BC ��\!4  
E� O;�� �

 � ��
'$���/�/���tA�� �  �.C��
#�/0) ���(� .� C. monogyna Jacq.�  ��!9) 
# ���
0

~d8�(A�� �  /&� �.C   
���7)IRAN 3380 F( �.�  Mespilus germanica L. �� � ,

v�
0 :�
���'�&  ��!$u/|/����A�� � %$!"��& �.C) ��G(�  � �.�!$ O;�� �%4� 

�i/s/���hA�� � 
�#!�" �.C) hh�(�
��BC �\!4  
E��� � � ��
'$�� O;��/�/��su �

A�� ��
#�/0 �.C) h�s.(  

�3� >�/Y �� . %$� 
�
"
# U/��*�� >�/Y �� �	
� 
� . �#� ��V$ yM��
# 
	

�!� �#
D+0 ��$ %&�/�3��� �� 
	 �#
4/" .�
��� �� ���� . %$�� 
	�/F/����9  

s�|) �h ( ×)��t� (�|t��ht) ��t ( !D�.!3�� �� ��4
� .� ��
" �D&
�#�/D$�  �� %$�� . �

 �
���s�|) �h ( ×)�u|� (�st��tt) �it ( Q
'#� �� . 2�/� !D�.!3��� ��
" �D&
�) �� (

�27��#� 
� �D&
  7� !D	
0/9 . Z�Dd� 
	��� ��!\ ��
" �D&
 �#!�� .U/����9y9 ��!V�� 
	  v�� . 

�\
�L  �
��� �� O34 )�|� (����i × )ss� (s��it) �|� ( !D�.!3����D*	 .w�
(/?$C 
	

 !�\ ��)��|� (�tt��|t) ��ht ( �� . 2�/� !D�.!3��  �#
D+0 ��$ �� 2��9�!" >�/Y

�!� O�380 
	  �� �#/4 . �8F�� ���.7)���(���s)�i ( �� ��) Q/@  

)�|t�(�tt��it)���t ( �
'�!<0 . 2�/� !D�.!3�����/��� w�
9/3$C !�\ !��!�  ��4
� . U�/0

�
'n � ���.7 O34 !�\ �� )hs�(ht��|)��� (%$� !D�.!3��.�
" �� &
� �� 
	��D�L!F 
	-

�#�/D$� ��#
� � ��
� . ���� �
D'*# �O34�} �
���� �� .   

)�t�(�s��)�| ( ×)i|�(||��|)��|(�� !D�.!3��  ��4
�.}$C  
	)��� (�����) �u ( ��)

 �
��� �� w�
9/3$C !	 ��)ht�(�s��t)��h ( ×)�|�(�t�it)�|| ( ��
" . 2�/� !D�.!3��

��D*	 ��� . .
n }$C !	� �-!� yd0 �/6$/3$C ��)  �
��� �� O34 /��� 
0  

�t��| × �|��t)��s ( %$� !D�.!3��) O?4h.(  
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 O?4�� Phyllactinia mali   .�Mespilus germanica (A)  �w�
(/?$C (B) ��8F�� ���.7 (C) 

N$C  �
	(D) �
	�/6$/?$C )�L %�$ :((A) �
	�/F/����( (B)U/����( 
	.  
Fig. 4. Phyllactinia mali  On Mespilus germanica. Right: A. Ascocarp, B. acicular appendages, C. asci, 

D. ascospores. Left: A. Conidiophores, B. conidia. 

  

 �#/�# >
ad8� �$�!� 
	  b!4 
� 2�4P. mali   .�!� o�!�/#/� �� )�u�s ( %<�
��

���� .r�
\ %$!�F �� �#/� 1�� U
# 
�  �!�� 
	P. mespili�F!��   %$� 2�4) �
4���uu|.(  

��������    Phyllactinia moricola (Henn.) Homma, Trans. Sapporo nat. Hist. Soc. 11(3): 174 

(1930) 

 .�Morus sp.� �� �v��� � ,�u/s/����
�#!�" . %$!"��& �.C A�� �) h��(� 

�� � 
E�	m � ,�u/s/����A�� � 
�#!�" . %$!"��& �.C) h��(�� ��.!;�� :�
� � ,�

 �!$�.��u/s/����A�� �
�#!�" . %$!"��& �.C) h�t(�� � �%V4 � ,�/K/��K� �

A�� 18� �.C 
�#)IRAN 11230 F(.  

U/��*�� . %$� 
�
"
# �3� >�/Y ��
� � %&�/�3� �#
D+0 ��$ �!�
	 �� �� �#
4/" .  

 �
��� �� 2
0/9 �
D'*# . %$�� 
	�/F/����9)�� (s�| × )��t� (�tt��ht) ���t ( !D�.!3��

����4
� .��#�/D$� ��
" �D&
 �
��� �� �)�� (s–| × ��|�s|) �st ( Q
'#� �� . 2�/� !D�.!3��

��D&
  ��
"� 
0 � ��D&
 27��#� 
�>.
VD� 
	 2
0/9 .7� !0 ���
" �D&
 �!\���  �#!��.  

www.SID.ir



Arc
hi

ve
 o

f S
ID

h|�                                                                         � ��� ��	
�� 
���
����� ����  

U/����9 �
��� �� . O34 �\
�L v�� . y9 ��!V�� 
	�|���) ��i ( ×)��� (�t�h|)  �it (

��D*	 !D�.!3�� .w�
(/?$C !�\ �� 
	)��|� (��t��ut) ���t ( �� . 2�/� !D�.!3��

�!� �#
D+0 ��$ �� 2��9�!" >�/Y�� O�380 
	�#/4 . �8F�� ���.7)�h� (���s �� ��) 

 Q/@�tt–��t) ��tt ( �
'�!<0 . 2�/� !D�.!3��|s/���/��� w�
9/3$C !�\ !��!� ��4
�. 

 !�\ �� ���.7 1�� :�)
\ O34 ��
'n U�/0)h�� (ht���) ��� (%$� !D�.!3�� .��
" �� 
	

��D&
�#�/D$� ��-� ��#
� �L!F 
	� �
��� �� yM�� 
# �	
� . O34  

)�h� (�s��t) �� ( ×)h�� (h����) ��i( �� ��m
� vd� �� . ��D*	 !D�.!3�� i��) �� (

�#�/D$� 2
0/9 `
�8#���� y�*<0 O34 �#/4 .%��,�F Q/@ �� 
	)ht�(����h)��� (

 �!) . !D�.!3���/��|/� �
'�!<0 . 2�/� !D�.!3�� ���/t��
" Q/@ !��!� ��D*	 
	 .}$C 
	

�t��� �
��� �� w�
9/3$C !	 �� ��) )ht� (����t) ��� ( ×)�t� (ss�iu) �i| (

��
" . 2�/� !D�.!3����D*	 ��� . .
n }$C !	� /��� 
0 �-!� yd0 �/6$/3$C ��) 

 �
��� �� O34)��� (����i) ��h ( ×)��� (�|��t) ��� (�� !D�.!3�� �4
�) O?4�( . 

  
 O?4|� Phyllactinia moricola. (A) �
	�/F/����( (B)U/����(  �
	(C)N$C  �
	(D)
	�/6$/?$C .  

Fig. 5. Phyllactinia moricola. A. Conidiophores, B. conidia, C. asci, D. ascospores. 
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Fig. 6. Phyllactinia roboris on Q. macranthera.  Right: A. Ascocarp, B. acicular appendages, C. asci, D. 

ascospores. Left: A. Conidiophores, B. conidia, C. germinating conidium. 
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Fig. 7. Phyllactinia roboris ex Lonicera iberrica: Right: A. Ascocarp, B. acicular appendages, C. asci, D. 

ascospores. Left: Conidia. 
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Fig. 8. Phyllactinia. sp. ex Salix aegiptiaca: A. Ascocarp, B. acicular appendages, C. asci with 3 

ascospores, D. ascospores. 

  

��5;$
6$��5;$
6$��5;$
6$��5;$
6$        

� U
E#��
�n 
� ���
�� 1��
� %�8	._" U!D+� %#.
�� ��.
�F . � 2
;8#�� � ��  ,

 b!@ ��
\"��� 2�� ����7 �� R�<+0 � 2!�0 
�L�
\ f/�/9� 7� ��
	 �'�� . ��
$
�4 

Erysiphaceaer�
\ %$!�F ���0 . � �!�� �� 2!�0 1�� 
�)� �!�  
�5�� " J"  
?��� 2�4 !

� 7� �( %$��#����\ U!D+� %#.
��  C 7� .!��� ��/4  .  

        

A�
��A�
��A�
��A�
��        

 >
+VY �� �Mn,� %��)151-154 (�/4 ����!� �*��;#� 1D� .  

  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

hih                                                                         � ��� ��	
�� 
���
����� ����  

  

  

 
��#�
;# �#
8# : ��
#�/0 1�*+�,- . �$
') ���!�� �%$!"��& !'(� ��$ �
�#!�" ��� 2.!�

�*$=� � ,�� 2
;8#�� 7�.
89 :�38#�� �3456	
�� >
<�<+0 

2
�� �?45". �/89       
D$� ���'@ A�
�� . 7�.
8( >
<�<+0 5(!�

��!-  
E�
��BC  

  

  

www.SID.ir


