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Relative resistance of selected almond cultivras to the causal agent of red leaf blotch disease, 

in Chahar mahal-va-Bakhtiari province 
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 :���/W_����U 	����� �����* �]�0 . "�R�� �"() G����� "9 	���� �$ 	������ ��� ���$!  �

  �U #�%�� �����0� "40R& !h9��2 "� .       	
$RM)* �MX�$ � :�MU !Me� �$ �� �M����� 	��M����

Z!� +��� �� �
 �<!
 ��!' 	0�!� $�R� G�U ����& ��
.  
  $ .�8� i��/��             "M() ���M��� "� ������ !e� �� 	0�!� $�R� #�'�� 3�� "9 $     :��M[& �!M�*

	74� $          "<R(MU �j���!< #�'�� �$ ������ 3�!/8�� � $��$ $R�� ��  ��J  $�!
�MU  �  k   $�!
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 G�
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 "���� "���� "���� "����        

"() ������ ������ �� 	(� �!�*  	
!� I�� ��
�0� .�!�� �$ #�$��   
)Ashkan & Assadi 1974, Ghazanfari & Banihashemi 1976 .( p0R& ��/�� .�!�� �$ ������ 3��

mR7
�� +�0 �$ �J�� #�$�� � #�$�� ��� �R89 q��� !h9� �$ � �0� G�U B��;
 	��U 
$��$ ��8/�� 	
R9 )Ershad 1995, Behdad 1996( .�Rf0R(0* .�U $��* �� 	
$R)* ) .��� �� "9
 :�� "� 	
��
�_�	� "��$� "/[
  ����( 	� r�!U  jD �
�Rf0R(0* .�U $��* !h9��2 � $RU

	� :�RX ��
!��
 B;�� �� $!�
 (Banihashemi 1990) ."��8� � Ist] ������ ��
 Z!� ��� 
"() :�RS� ��1� #�$�� 	� ��
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	� "() u�� �79 	� �$ �!�* ;�!' �4� � �7& 	%���� "� $�� �� ;�� �
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) T,� �$ Z!�"( 	� "/��!� 	��/,& g`0 ��0 "� � G�U I�1v �
  "��� �$ "(�)�2 �$ $RU
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GR�' t��9 �� �G�U G!�& � �����' �$ Z!� �< 	� w8  � G$!� G$R)* ��
  ��4� 	
�
 �$RU
"() 3�� �� �$��4& 3/0R�D 	� Z!� � G�U �0�< Z!� w7�D #��& �
 $;��  

)Ashkan & Assadi 1974 .("/ �� 3�� �$ "��� T�(8& � Z!� �<�� �$ xR[� �� jD ^��'  ��

 $R  "40R& � �U� "� �%�* �$ � G$!9 ��!8�D �	���$!� �<��	� "��$� �
$ . "9 i���/�

"��� 	� �U� ^��' ��
 "��� I9�!& � 	
R��� �779  T�(8& ^��' ����!/0� �/���� � G�U $��� �

	� $RU . 3/1�� �� �4� � G�U r�!U G��0� t��9 ����!/0� .�/���& ! ��� �� j/�!D T�(8&
Z!� $R  	���(& T2�!� �
 ���<�� T �$  Z!� ��
 9 �$ G�U "/1�� ��
	� y�� z  � ����C


	� t��9 .* �Rf0R(0* � w0* ���� T���� �$ �70� )Ashkan & Assadi 1974  .(  
"() ������  �.��R� �j�R& ���)�/�� �����f0� �"���!< ��
�R89 �� .�!�� !� G�t] #�$�� �!�*

�0� G�U B��;
 "�9!& � �{9�!� �+��&!D �	����� ��7
 (Cannon 1996) . {2�< :��[&
��2������ 3�� "� ��0 G�
�8� :�RS� #�$�� #�'�� �$  �0� G�U B��;
 "���!< �$ ��

R�R& #�'�� "(��R`� (Tuono)���R& � � (Tzor3) �* �m��2 �����  (Ai) :���R< � (Fournat) 
 Ts�$�!< #�'�� � p0R/� ��0��2 ����$(Ferraduel) j���!< � (Ferragnes) B��;
 3��� t��9 

G�U ��� (Grassli & Douwall 1995) . �� "0Rf���< I'� (Filippo Ceo) I'� .�R74� ��)�/�� �$ ;��
�0� G�U 	<!4� #���� (Anonymous 1997).   

#���� 	(�nR)R<!� :�S18�  $�R� ������ T��] �nR)R�� � 	�7� !�| � 	�7� ��

�0� "/<!
 ��!' 	0�!� )Ashkan & Assadi 1974 (] �� 	�����U G����� 3�7}�
 �$ ������ T��
�0� G�U "4)�`� 3��;' ) Sharifi– Tehrani & Zakeri 1989 (T��R]#���� T�(8& �$ !~R�   ��


������ T��] ^��' 	�7�Ghazanfari & Banihashemi 1976) ( +!/79 � �nR)R����D� "4)�`�
����� 	�����U!
m��< �$ #�$�� ���  )Banihashemi 1993 (+!/79 � �nR)R�� "4)�`� � 

 R)���� �$ .* 	�����U)Banihashemi 1990( ������ 3�� ��� G�U #�%�� :����'� !V�$ �� 
�0�.  

 "� ���� 	�,� � ���%& #�'�� �� 	 !� 	��� ������ .�;�� 3��4& \��,& 3�� �� ��

 	't& �$ ���* �!�
��(� �� #�'�� 3�� �� I��/�� G$�[/0� �Re7� "� #�$�� Z!� �!�* "() ������

0 ��$R� #�'�� !��.  
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����� #�] :�RX �$ O!5 T9 "�����  
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 ��� w-R9 "() w�
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�[X "() ������ "� 	
$R)* :�U � �X�$ ��
 	� .�8�� �!�*  �� 	0�!� $�R� #�'�� "9 �
$
 g`0 �$ ������ "� 	
$R)* .�;�� !e�� %����$ �t/ � !V���
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 +���� – :�U � �X�$ j������ "�;%&  	
$R)*JW #�$�� I'� �!�* "() ������ "�  

Table 1. Analysis variance of almond red leaf blotch incidence and severity in 20 cultivars 

 �X�$ :�4�!� 3�V����
	
$R)*  

 :�4�!� 3�V����
	
$R)* :�U  

�$��* "��$  :�!���& 6�7�  

(Mean squares of 

disease severity)  
(Mean squares of 

disease incidence)  
(D.F.) (S.O.V.)  

1381 1380 1381 1380   
11.659 146.706 0.057 0.265 2  (Rep.)��!(&   

723.348**  504.980** 7.471** 9.559** 19  (Treat.)����&   
27.504 109.243 0.228 0.522 38 (Error)  

	8����* G��/U�   
25.59 54.46 18.54 24.26  (C.V.%)  

P�!v:�!���&  (%)  

** _ g`0 �$ ��$ 	74� :��[& �% **-Significant at 1% level                                                      
  

 �� TX�2 i��/�G$�$ 3�V���� "����� "� qR�!� ��
 JW#�$�� I'�  �7- .R��* �� G$�[/0� �� 
"7��$ 3(��$ �� +�0 �$ ���W) +���J (�X�$ �[X ��!�"() ������ "� 	
$R)*   .�8� �!�*
	�  �$ 	0�!� $�R� #�'�� "9 �
$�	� ��!' G�!
  ��!�
.  	
$R)* �X�$ 3�V���� "�����JW I'� 

 +�0 �$ #�$������) +���J (	� .�8�  �$ #�'�� "9 �
$k	� ��!' G�!
  ��!�
. 3�V���� "����� 
JW"7��$ �7- .R��* �� G$�[/0� �� 	
$R)* :�U !e� �� 	0�!� $�R� #�$�� I'�  3(��$ ��  �$

 +�0���W � ����) +���J (	� .�8�  "9 �
$ #�'��$ P�&!& "� �k � �	� ��!' G�!
  ��!�
� 
G�!
 $��4& {��;<� �[X !e� �� �
  +�0 �$ 	
$R)* �X�$ � :�U ��
����d��/2�  T�)�� 

	
����� � ��$ .$R� 3���D G�� 	5 !/8�� ��
 �U�� �8���$�� � 3�$��!< ��
.  
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  +���J_        �	
$R)* :�U � �X�$ 3�V���� "����� JW     "() ������ "� #�$�� I'�  !� �!�*  m�0�
3(��$ .R��*  

Table 2. Mean comparison of almond red leaf blotch severity and incidence in 20 almond 

cultivars based on Duncan Multiple Range Test  

	
$R)* �X�$ 3�V����  

(Mean of disease incidence)  

	
$R)*  :�U 3�V����  

(Mean of disease severity) 

I'�  

Cultivar 

1381 1380 1381 1380   (Shahrud7) �$�!
�U  

16.20def 9.97bcd 3.83abcd 5.00a (Shahrud18) ��$�!
�U   

12.92ef 5.74cd 1.00gh 5.00a  (Emmamyeh 1)"����� �  

72.29a 56.8a 4.78a 4.78ab  (Shahrud16) �k$�!
�U  

18.37cde 17.44acd 4.53ab 4.66ab (Shahrud21) J�$�!
�U  

17.41cde 27.91bcd 3.19cde 4.60abc (Shahrud21) J�$�!
�U  

21.51cde 21.83bcd 4.38abc 4.37abc (Shahrud19) �l$�!
�U  

19.36cde 34.10ab 3.37cde 4.97abcd (Noun pariel) T���D .R�  

35.05b 31.78abc 3.63abcd 4.79abcd (Mamaei) T���D .R�  

16.23def 17.92bcd 3.15de 3.59abcd (Shahrud17) ��$�!
�U   
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 �k�

 +���A_) "��$�(                            Table 2. (continued)  

  

14.95def 13.34bcd 2.83def 3.47abcd (Azar) �x*  

19.15cde 14.88bcd 3.37bcde 3.50abcd (Shahrud15) ��$�!
�U   

23.75bcd 18.87bcd 3.25cde 3.44abcd (8Shahrud) ��$�!
�U   

30.21bc 32.88bc 2.85def 3.03abcd  (Shahrud13) ��$�!
�U   

12.13ef 12.74bcd 3.21cde 2.76cde  (Yalda) ����  

26.71bcd 24.19bcd 2.33ef  2.34de  (Rabie)6���   

36.43b 32.86abc 1.80fg 1.24ef  (Sefid)��[0   

4.05f 4.05d 0.00h 0.00f (Shekofeh) "<R(U  

4.05f 4.05d 0.00h 0.00f  (Shahrud12) �J$�!
�U   

4.05f 4.05d 0.00h 0.00f (Frragnes) j���!<  

4.05f 4.05d 0.00h 0.00f  (Shahrud6) k!
�U $�  

  
  

G$�$ P9!� j������ "�;%&  �
) +���� ( �RS  �$JW	� .�8� #�$�� I'�   :��[& "9 �
$
+�0 3�� 	74� 	
$R)* �X�$ !e� �� �
 +�0 3�� :��[& "(�* +�2 ����� ��$  �[X ��!� �


 ����* g`0 �$ 	
$R)* :�U� %	74� �0� ��$ .!e� �� 	������ $�R� #�'�� 3�� :��[&  :�U
$R)* �X�$ � g`0 �$ 	
� %	74� �0� ��$  . I'� T���/� !~� * 	
$R)* :�U !e� �� ��7& +�0

 g`0 �$� %	74� �0� ��$.  
 3�V���� "�����JW 	5 #�$�� I'� J�[X ��!� +�0  	
$R)* �X�$ � :�U ��
 )+���� (

	� .�8�  �$ #�'�� "9 �
$k	� ��!' G�!
  ��!�
.  
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 �k�

  +����_    G$�$ P9!� j������ "�;%&   �!� �
 �[X �   	
$R)* :�U � �X�$ ��
JW #�$�� I'� 
"() ������ "�  �$ �!�*J+�0   

Table 3.Compound analysis variance of 20 almond cultivars for red leaf blotch incidence and 

severity 

:�4�!� 3�V���� 
	
$R)* :�U  

(Mean squares of 

disease severity)  

	
$R)* �X�$ 

�4�!� 3�V����:  

(Mean squares of 

disease incidence)  

�$��* "��$  

(D.F.)  

!���& 6�7�  

(S.O.V.) 

5.150** 26.117  1  +�0(Year) 

0.144 74.878  4    (Error a) ��` a 

15.576** 1162.819**  19  (Cultivar) I'�  

1.422** 75.535  19   (Year×Cul.) 
I'�×+�0  

0.736 70.685  76    (Error b) ��` b 

22.12 42.76    C.V.(%) 

:�!���& P�!v%  

 

**- Significant at 1% level 

_ g`0 �$ ��$ 	74� :��[& �%**  

        

�,��,��,��,�        

 #�$�� �89 !�� g`0(Prunus dulcis L.) !� �)�� ����/1� � +�,� ���- .�/0� �$ �W�WW  
 .* .�;�� !� ")�0 !
 "�`7� �$ +RS,� 3�� �89 .$R� �$�S/'� "� !e� "9 ��0� ��/(


<�$RU 	� G$�; .  
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 +����_ 3�V���� "����� JW 	5 #�$�� I'� J�[X ��!� +�0   "� 	
$R)* �X�$ � :�U ��

"() ������ �!�*  

Table 4. Mean comparison of compound analysis of 20 almond cultivars for red leaf blotch 

incidence and severity 

      	
$R)* �X�$ 3�V����)�  (%            	
$R)* :�U 3�V���� )�  (%                       I'�       
   (Cultivar)                     (Mean of disease severity)              (Mean of disease incidence) 

"������ (Emmamyeh 1) 4.783a 61.98a 

�k$�!
�U  (Shahrud16) 4.597ab 14.90def 

�$�!
�U  (Shahrud7) 4.41ab 13.09def 

�l$�!
�U  (Shahrud19) 4.378ab 21.45bcde 

J�$�!
�U  (Shahrud21) 3.328bc 23.16bcde 

	����� (Mamaei) 3.713bc 33.41b 

T���D .R� (Noun pariel) 3.670bc 26.07bcd 

��$�!
�U  (Shahrud15) 3.433c 17.01cdef 

��$�!
�U  (Shahrud17) 3.370c 17.08def 

�U $�!
�  (Shahrud8) 3.345c 21.31bcde 

�x* (Azar) 3.147cd 14.14def 

��$�!
�U  (Shahrud18) 3.00cd 9.33ef 

���� (Yalda) 2.987cd 12.44def 

��$�!
�U  (13 Shahrud) 2.897cd 31.55bc 

6��� (Rabie) 2.338de 25.45bcd 

��[0 (Sefid) 1.522e 34.65b 

"<R(U (Shekofeh) 0.00f 4.05f 

j���!< (Frragnes) 0.00f 4.05f 

k$�!
�U (Shahrud 6) 0.00f 4.05f 

�J$�!
�U (Shahrud12) 0.00f 4.05f 

  
$��,� T��R] �� 	(�  "�`7� 3�� �$ #�$�� ��)R& G�779  Polystigma amygdalinum   

(Canon 1996)  T��]#�$�� Z!� �!�* "() ������ �0�	
!� ��
 "() T�(8& "`0�R� "9  �� � 
"%�/��$� "/<�� {
�9 Z!� G�779;/70R/< g`0 T�<�!�9 3/<� 3��  ;�� � Z!� g`0 {
�9 �

"��R� T�(8& {
�9 �	
$��� � �U� {
�9 ��-$ � G�U z�4v � �$ ^��' "�C�&  T
 ��
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 �k�

{7& "� � �$ ������ {
�9 ��4� +�0 +RS,� .�S�� "%�/� �$ �  � :�<* � 	`�,� ��

������ 	� �
 $RU.  
���.�/��� 3��� ��� ���
!� �$ ���9R(0* :�RS� !
�� 	� 	���C
  +R5 �$ � �79

	� �)�� ��D��9R(0* .�/��� TS< ��$!
.  r�!U 	
��
 G��$ T���� �� �
�Rf0R(0* ���0 $��*
 :��� ���&�	� +R`� "/[
  	� ��
!� 	
$R)* "� !%7� � ���%�� $$!
.  �$ .* .R�9 G��$

 	8����* p��!U� �& �/[
 �0� G�U G$� 3��1& " )Banihashemi 1983 ( G����� �RS  �$
"�XR& !
����� ��  	/U���� � 	�����U ��
)Banihashemi 1990 ( �RS  �$ 	)� G��$!


�0� "/<!V� :�RX .�!�� � ���$ �$ 	X�  \��,& #�'�� ������ .  
"� "/�� "�`7� �$ #�$�� .�/ �$ 	
$R)* .�;��	
�����  G���� ��
 ����� "/"�`7� �  ��   

W_�WW�0� !���/� �X�$ .������� 	
$!/�
 "� !e� 	
����� �� 	U�f�0 	���;�
 �G���� ��
 
�	
��
 .��� �$ 	U�f�0 "� .����|�� ��|� #�] $��* ��4��&  .��� � �
�Rf0R(0* ���0

:��[/� \5�7� �$ G����� .��� �$ {2�< :��[& 6�`)�� � G��
 �nR)R7< � I��'� �� 	
$R)* �
��$��,� "9 G��$!
 �]��  #���� #�'�� �� G$�[/0� � �U�� "/U�$ $R�� 	�����U G����� �$ 	��


�U�� ������ 3�� ��!��� �$ ��;�� 3�!&���9 .�R74� T�,/� �� � $��4& �/0�� 3�� �$JW #�$�� I'� 
	� �89 �R89 � "�`7� �$ ���%& :�RS� "9 $$!
	4��5 p��!U �$  ��!' 	������ $�R� 


�<!.  
 "����� #�'��� ��k �$�!
�U � � $�!
�U �l �� P�&!& "� $�!
�U ��/���l/���J/����/� 

m��2 	
$R)* :�U �X�$  �j���!< �"<R(U #�'�� � 3�!&k � $�!
�U �J ![X �� $�!
�U 
��$R� 3�!/����� 	
$R)* :�U �X�$."����� I'� 	
$R)* �X�$ !e� ��� I'� �� 	��1/�� "9 

�� �0� 	����� l�/k�"() ������ "� ���� 	�d�� ��0��2 	
$R)* �X�$  $��$ �!�* . I'�
 �� G$�$ ��S/ � $R1� "�`7� �$ �� �$��� �89 !�� g`0 	/70 :�RS� "9 	�������/�� 

"����� I'� �� �4� 	
$R)* �X�$� 	���8� ���!�& ��4'R� "9 ��[0 I'� "(�&�RX�$ �$��$ ��!' 
 �� $��$ 	����� ����/l�X�$ �0� ��$�R !� 	�R  �/��� ������ �� 	
$R)*  )+����.( 3�� �$

 rR7& 3�� �$R� $R�8� t��9 ������ "� ���� #�$�� z�/1� #�'�� {79�� �$ rR7& $R�� �"4)�`�
 ������ I����(� ��0� ������ T���� �$ #�'�� 3�� 	(�/�n 	�RV�
�� T�)$ "� t�/,� #�'�� �$
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 �k�

8� "/ �7U .R79 �& ������ "�$!�V� :�RX "7��� 3�� �$ :����,& "9 �0� #�d � G�.  
6�� :��[/� #�'�� � \5�7� �� "��� ��$!
 	40 "4)�`� 3�� �$ "�)�� "��� � $$!
 ���*  ��

	� G$!� ��(� � �$ !
 ��!� "9 G�7���� �����)� 	/2 $RU  !e� �� ^��' "�R
 ��4�� �� ��
G$R)* � 	����& :��'  � �U�� "�`7� �$ ���0$��* ��!� #�d p��!U �RS  �$  ���0

G��� 	����� �����* I/��0 ��!�� �� ��$!
 	40 ;�� "7��� 	
$R)* $�%�� � �
�Rf0R(0* +*  3�!&
 �$ :��[& �� 	U�� $��� +��/2� �� #�'�� �$ G�U G�
�8� �t/ � "(7�� �& $$!
 I
�!< p��!U

�U�� ������.  
� $�R� #�'�� ��� "�)�� :����,& i��/�	� .�8� 	0�!  .��� ��,) �� ���* 3�� "9 �
$

:��[& 	
��
  T
 $�� T
 #��& "�2!� 3�� �t/ � "(��R`� $��$ $R�� 	��R& T��' ��

3�!& I'� T
 !�$ � ��[0 I'� 3�!& �k�0� "/[
 ���- $��2 �$ $�!
�U  ) !8/7� :����,&
G�8� .(����� \��,& 3�� �$ ������ "� ������ !e� �� ��[0 I'�3�!/��  I'� � �
�k �� $�!
�U 

m��2 3�!&  #�'�� "(�)�2 �$ $!(��] 3�!/�9 ���$ ��[0 I'� ��7/�
 �
�J � k $�!
�U 
"/U�$ �� 	�R�'�$ �X�$ 3�!/�9 � $!(��] 3�!/8�� ��� )G�8� !8/7� :����,& .( I'��� 

 �� �X�$ 3�!/8�� ;�� !e� �� "(�)�2 �$ �0� p0R/� �2 �$ .* ������ $�!
�U #�'�� 3�� �$
�0� "/U�$ )G�8� !8/7� :����,&.( 3�� �� "<R(U � �x* #�'���WW ����$ #�'�� .�R74� ��!��
 

�0� G��$!
 	<!4� !&!� 	�9 � 	[�9 $!(��]  (Chaichi 1990) :�[X !e� �� "<R(U I'�
 � ![X �� P�&!/� 	
$R)* �X�$ � :�UW�/�3�!/����� �� �X�$  x* I'� "(�)�2 �$ �0� �
 �

 ����/� � ��/�� $��$ ������ "� ���� p0R/� ��0��2 �X�$ )+����.( ;�� j���!< I'�
�����!D �	�
!�$ "9 �0� #���� #�'�� �� !V�$ 	(�  ���� :��XRS  �� R�'�$ ��
;�� 3/U���

�0� .*.  
"�`7� "- �$ 	<��
� "- "(7�� "� "/�� 3��!��7� 	� +���$ ��  OtX� � ��1/�� 	/���� $RU

'��"�R
 "� #� $RU "/<!
 !e� �$ P��R� #��& "9 �U�� �� . "9 ����/1� � +�,� ���- .�/0� �$
 #�'�� ��0� !e� �� ������ $R  � +RS,� �R�`� ��[�9 �d�� $!(��] �	�
 !�$k � �J 

	� ����� �� !V���
 �����$ 	
��
 	��URf�
 �d�� $!(��] ����$ �T
!�$  �X�$ 3�!/�9 ��779
	�R�'�$ )X�R�`��� �[ ( ��!� "�XR& 3�!/�� "9 �7/�
 ;�� ������ "� #���� � ����$ ��
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 �kl

 I'� "(�&�RX �$ ��7/�
 ����/1� � +�,� ���- .�/0� �$ #�'�� 3�� �� I��/�� G$�[/0��k 
"��5 	�dR5 	
��
 G��$ �� � T
!�$ 	��  G�!
 �$ "9 $�!
�U �0� G��$!
 ��7� ) :����,&

G�8� !8/7�(�� P�&!/� �% �l/��  %lW/��m��2 �� 	
$R)* �X�$ � :�U  3�!&  ������ "� �

	� "9 �0� "���!� �$ .�R& $R�� G$�[/0� .* �� 	2tX� ��
. !� �C) ����� m�0�  $�%�� ��!�

 G���U +��� �$ "9 ����� m�0� !� 	't& #�;)�#�$�� Z!� �!�* "() ������ "� ������� 
	� G�
�8� ��7/�� $$!
 0� !�CD��� .  

�����  

 :�,[X "� "e2t� ���(67-68)$RU "4��!� 	���V�� 3/� .  
  

  
 .�
����V� 	��8� :        �.��[MX� .�/M0� 	M4��5 6��M7� � �����89 :����,& ;9!� �.�����2 ��2�

�.�. �����_�ll         �����M89 :����,& ;9!� ��$�!� 3��2 � .��[X� �
 � � +�MM,� ��MM�- .�/MM0� 	MM4��5 6��MM7� �� ����MM�/1.� .�����_��� �

$!9!�U  
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