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�� ��!����"����� �#��  
$� � %&'� ()�*�	+�� �,
 � -�$� ( �.��� �/��$� ������ �0	12 3
��� � ������� 4#��5 ��	�  

)�7�#�� 8#��� :�9/</<= > ?#�@� 8#��� :A/"/<<(  

  

  دهيچك

  

�� ��).Prunus avium L ( ����	
� � ������� ����� �� ������ ����� � ��	� �! �
�� �" �#� ! � ��#� $��! ��%�" &�����#� # ���� �	� # ����' *�+,� $��! ���!�� #  -$/

0�! ���+�1 2�� ���  ����3�!�� ���! .�����'����3 ���� 4�1� �5" ���� �! �6�% �! 
 �! ���� �%��7% ���� ����% ��! # ���!���� ����� �����' # 8'��� ����. 9�#:; �� ��  

�� ������ ��� � ���<�' �! ����� ���; $��= �! ���>�� ��� ?1� ��3�  ���� # 4�1�
"A��!" -"$�BC;��"- "��D�E� ��<'" -"��FG�"# "���!"  ��� *���" H��I �!���� ��>J� ��. 

 K�� ���<�' ����L�C! �� �J��+% &��" �)RCBD ( �!% 9�� ��	���� ��>J� # �' ���% 
��! .� $���/���� '��! ���� 4�1� ���� ���� ��	� MN>�  �" 4�1� ��C" �I�� �

���6 ���  8'���)0�!� OP �I�� ( ����3�!���F�. Q����  ��3 � &I�R���� ��>J ?1� �

 ?1� �� �" ��	� MN>� �����S���"  �����'�� ��3�� ���! . 4�1� ���T	����� ����� 
 8�%�% �! $�BC;�� # ��D�E� ��<' -��FG� �!UU/WO -XU/WY # Z[/Z\  $��= �!���� ����� 

4�1� # 8'��� "���!"  #"A��! " 8�%�% �! �!]  #OO/P  ���� �I�� 4�1� $��= �! �����'��
!� ������� MN>� ���>�� ���.  

  

1? ��� ��<���- :هاي كليديواژه� -���� �����'-������'����3 -� ���������-  

                           ���� &��>%.  

   

  مقدمه

���� ).Prunus avium L (�!"# $#% & '*� 

+�,-/#%  �+#�
�0Rosaceae �+�1 (Marches et al., 

2007)  2��� �+ &���� �3 +&$ 45
 $# 6��-7� 89��� %

1#;< =2+�1 ���43�> ?%���@0�+ =�  ?�A B
� &

���CD3 & ����E� �= #�#+% &	�F�  G�0�� �H�1 . $#

 $# =���� 2��� �� �H� ��&+ 2+�1 ����I J��+ 61 �K49

� ?H#+ 6�	E3�DI ��?# �#+��041 %4-  

(Arzani, 1998) .  

����1 ��� @L1� M $#�# ��DH G�,L1 �	 =2#4

#4N#	�3��@N & �% ��N 6-H� O��<�3%  $�P�/�� �H�1 

)Tavaud,2002 .(� 2�-0�+�@Q& ���  6PR��

#�#+ 2�-�<4�% -
S T����U� V�1�	  2�@
 6N ?#

�� �3+ #	 6PR�� ��� 
#��� &# T��� EN4� 2#��" 61�� 6

#	�H�1 ��,W� � . +#�<#���� �3% �<	 $# 6-K4�41 �

�+ X#49#	�% �+ & �E0	�% �# $# 6N �+�1 ��	 89��� �

� 61	
+ Y�P
 4� ���N#4A ���H �
#(Dirlewanger et al., 

2007; Marches et al., 2007) . ?��Q 61 ���� �$&4�#
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���             ���� ��	
�	� ��� ����� ������ ��	�� �� ����� 

�@Q&  �+�<JZ �3 ��K& 61 �A&�# O4[ & EI4� =O��< %

�	�� ?K 
 �\� �� ��DH ?D $# & �
�H����I#4A E  �
#

)Fogel, 1975; Isogai et al., 2001.(  

����]� ��9 61 ��%  �+�� 
+ ��@N� 89��� �+ & �

�� =6��-7�	6
#4- #% 
 &�6D ��4��4%  ��N & ?@N

�� +�H .#	
 ��,W� ����
��1 ���$��  &	1M ����% K�N� 

2�-�1�� & �+�1 �H� J,K ��9 �+  #� ^@0 & _4�

��� ?*<�1 ��� 4-@�<4� O��R� �$#�
# �1 ��� `�� �3+ 

2�-�1�� �+ ��a43  b	#EK# ���� ?���N ^�0 %�3

�� 	�1� )Dirlewanger et al., 2007.(  

�1 �+ %���$��
4�+ & %���$��
+�0���%  _�/�# $#

��� c�U@� �	4-D*� $# ������ 2�����N�� ��

N4� ���N �+ 6N ?#���� ����Q =��� & c�KM 61 ?

1���D% ��� b3�N & �3���� _&#�� _�" & �� +�#+ �#4/ 2M �

(Dirlewanger et al., 2007; Marches et al., 2007). 

���$��
 +�0 JU@�% ���$��
 4�+ &% d�1 �+�3% 

��#41 ��% �&#� �� �+ ��1 �e�e� # �+	 2���&# ?��

4�M	 �H f�#E� �U(Choi et al., 2002) .PW�� c�P

4P� 6I ?# �+#+ 2�@
 6-K4� c��g	h�i 1� _�/�# 4-@

 6I ��H jL@� �	# 41 �&�" & �
���$��
 +�0 ����

 61 ?i�
 c4i�V & 2���A�
 =B��1 ��
�� '*� _�/�# 4kI#

 �#4/ %���$��
 �&4� ^	 �+ & �+�1 ���$��
 '3

�� �
4�� )Tehrani et al., 1988 .(  

���$��
% � �+��� K�-��� T�
 $#�-� 6N ?# ^

��
S�����A�3 l	7� �+4� 6
#+ l���&��1 ����N �% 

�1 6N ?# ^DL�� 6�	��M ��a 2�U� ^� )S-Locus (

 �4-�N�� +�H )Marches et al., 2007(. � +�0 '-�

���$��
% K�-����-�U�1 (GSI) 
�U� 6N� '�S-RNase 

��&4A &� �2SFB 0+ 2M �+� �+ �*�� 6
 ��-�3 J �+#�
�0

 6#$�)�� =��M =��M+�$ =_#+�1 =���1�� & m� ( 6U�1

�3+#�
�0 �+% � J�& 6�
V��
 2�D� ��H ��3�@� E

 ?#)Dirlewanger et al., 2007 .(i9�1 b�N#& ?7� �

S-RNase ��&4A &� �SFB /�1 6-0��H�
 & '*i� $��3� 

?# ��
�� .��� �3% #41 ��H 6\#�#% 
�U�� +�0 '�

��$��
�%  J��H"\E< &+ ��
�#+$�1 ���� " o�� 6N

                                                                                   
1. Gametophytic self-incompatibility 
2. S-haplotype-specific F-box  

Sonneveld et al. (2005) K47�� & �H " ���

�p/�- ����N " 6NGoldraij et al. (2006) 2M  6\#�# #�

�+#+ �
# .  

 �K47� �1 �$&4�#	7q& '/� ^� & %���$�+�0 ?

 & 6-K4� �#4/ ��41 +��� _�/�# 4	� �1 2M %���$��
4�+

� f�#E��  +�H)Choi et al., 2002.( Brown (1955) 

 6N +#+ 2�@
� J�M S  ���� _�/�# %���$��
 �����

��-�3 . �	# p@N �1�  =J�Mer  2��� �+ %���$��
 �&4�

�H �+#+ j�L@� p�-L� _�/�# . #�-1#�  %���$��
 �&4�

 st &ee �
�H p@N �&4� )Choi et al., 2000 .( �+

6�#+# Tehrani et al. (1988)= e�  �+4� %���$��
 �&4�

�
+4N +�*�@�A ���� _�/�# %#41 #� .�� �+ �3% 0#� 4

A�?K4@�3% 65Q�� J1�/ #% -
S �+���U��� ^� 

���$��
% ��1 6N ���M ?�1 ��� +��� �+ 4-@

bL1 �3%  �+4� 6
#+ & 6��0�� �H�1(Boškovic et al., 

1999) .Boškovic et al. (2000)= �  �	�< J�MS12 ��S15 

 $# �+��-# �1 ���CD3 & �
+4N p@N #� 6	E]� f&�

6��0 %�3$���N�
�i	� )S-RNase(  +�<& 61�  �&4�

 �	�<XIV  ��XIX �
+41 �A . �+#+ 2�@
 4�0# c�P�PW�

 ^	 �&4� 43 6N ?#S-RNase �� ����� �F	& ��	�D
. 

 �	#S-RNase T��� 67��R� ?*< �3J�M �3 %S  s�< �+

1 ��
&4A6 �� ��N �
&� .PQ �+�$�#�< ?P% S-RNase 

� �+� ��	U� f&� $# #41 �3%  2+4N jL@�

��
S�l �3% S � _�/�#�?# �� (Tobutt et al., 2004).  

� �&��1+�0 '/� ���&#� �� �+ �-# _�
 �1 ��

e��� PW� & �H �K47���71 c�P% #�#+ 6N +#+ 2�@
% 

 l���
SS3Ś4 �� �H�1 )Tehrani et al., 1988.(  J�MŚ4 

 6N ?# ���M +�<�1 2������ 6]�-
 �+ '/� �	# �+

 J�M �1 �+4�Ś4 �� 
#��6��0 %&� � S4 �	�D
 �H� .0#�h#4 

�1���% _�/�# $# 2��� ���$� +�0 _�/�# $# JI2420  &

JI2434  ��H 6-0��H & c&��-� T�
 &+ 6N��  ��H�1 =

 8-@���H �
# )Sonneveld et al., 2003 .(#	 O�L-
# �

 6��� �+John Innes /�� $# �+��-# �1�  �+4� 6
#+

����� 2�	# 67H# �1 6-K�	���$��
 +�0 _�/�# �1 sU% 

�4� 61 6N�#�#+ m% J�M �3%  b*<	 6-K�Ś4 Ś3  =�
+�1

 ?K4� c��g)Boškovic et al., 2000 .(4A ?��"	 '

&�% S 2�@
 ���3+ @L1 �+ b*<�  2�U� $#S  6
#+

u"�1 6N ?# �+4� ���$�+�0%  2M�� +�H # 6N	 �
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   �!�"����	#�$ �: ���% &�	%'	" �"���	(�� �)�� ��	*+� ,-.% ...  ��0 

���$�+�0%  j/�
 2S 61 O����F-box �� �H�1 

)Sonneveld et al., 2005 .(#	v� ��� ��*a X;Q J��H 4

����N�
� �TTTA �� �H�1  w���# 2M ��#�� %#�-1# �+ 6N

�+�-K#  ?#)Zhu et al., 2004 .(  

041� � _�/�# $#�[ ���6
�D
 61 oi�4�4 �3% 

JI2420  &JI2434 f�#E� �+  ��9 61 6N ?# ���M �3

i9�7� ��-�3 ���$�+�0. #	 J��H _�/�# �

""Temprana de Sot &"Cristobalina" 
�t# $#� �

)Wünsch, & Hormaza, 2004 ( '/� &"Kronio"  $#

#	��-� ��� �H�1 .
�U�����$� +�0 '�%  _�/�# �+


�t#���	 ?# ��@
 jL@� J��N ��9 61 $��3 . '/�

"Kronio" ��
S �1����$� +�0 l% S5S6  6PR�� $#

�# J�	��-� o�� �Marchese et al. (2007)  +���

�41�  �+4� 6
#+ 6N �H jL@� & ?K4� �#4/S6  �+

���& 8K���
 ^DL� 61 2�� S5 ?# �+�1 8K�� .

�41� RNase 6N +#+ 2�@
 6��0 S-RNase #41%  43

&+ S5 & S6  ��7K�� �H�1 .6
��D3 %$� �#�� &� 	1� �

J�M �3 61 Y�14� %SFB  ��#�� 2+�1 %+�"S6  #� 2�@


+#+J�M 6N ?# ���Q �+ �	# = S5  %#�#+ E��

6D��0 ���3+ )Stop codon( Q�
 ?+V�1 �+ J��N�
� 6

HVa ?#  6N�H u"�1��&4A �� � 69�14�16  c��g

+�H ����� j/�
. #41��1	���$� +�0 �%  '/�"Kronio" 

�� 
#��� b*< 61 Y�14� �+ J�M S5 �H�1  c��g 61 6N

xS5  �+#+ 2�@
�� +�H.  

 J�i/ $# %4Z	+ �&��1 +�0 _�/�# 4q�Q ��Q �+

 ?	� =��-#��
 =?��1 2� =s��AV =2��D	4N��-#

%& �
#4*� =?��N =�
 �U# =�
��D� =c��3���#�
#& =�= 

#��
� $��y�1 = ����?	#& = ����4�D@N =���iD�N =� =

�4���sN��	# =	J1 ��4i�� =�
��-�	4N +� =��= 

.JI2420 =JI2434 EA =JI2434 AH �
�#+ +�<&.  

                                                                                   
1. Tehranivee 
2. Vandalay 
3. Sandra Rose 
4. Black Gold 
5. White Gold 
6. Cashmere 
7. Columbia 
8. Glacier 
9. Index 
10. Liberty Bel 
11. Red Crystal 

67��R� 2#4	# �+ ���$�+�0 _�/�# +��� �+  c��g %#

 61 �<��0 ���$�+�0 _�/�# ?# _$V #;� ?# 6-K4Z


 2S ��P-
# �+ �*
M $# & �
�H +�#& ��@N	 & 69�14� J�M �

K47� & z�g# ?	�*
 �+ ++4� �+��-# ���$�+�0 _�/�# �

(Arzani & Goharkhay, 2005; Arzani, 1998) .

 =2�#�� ����g =4-�iH ���� _�/�# %���$� �Z
�Za

 �*@� ��� '/� ���� `�P�� �+ �N����1 & 2���A�


o�� Arzani ){|}~ ( =���	 �<�Q _�/�# %���$� &

%+�1 & c4i�V =����-	# �� 4	+ �1 2�	��1  �+ '/� �	#

?# ��H ��41 2#4	# (Arzani & Goharkhay, 

2005) . ��� =��U@
#+ +�$ _�/�# %���$� 2M ��i
+ 61

 o�� �*@� ��� ���� �1 #���&4A & =B��1 =6�\�q�

Arzani et al. )e��r( ?K4� �#4/ ��41 +��� . _�/�#

 o�� %4Z	+Arzani et al. )e���(  �#4/ 67��R� +���

N ?K4� ����-	# ��4	+ & 2���A�
 =B��1 J��H _�/�# �	# 6

 ��#& 2#��" 61 �*@� ��� '/� �1 %�+�� ��#& 2#��" 61

_�/�# �	# 6N +#+ 2�@
 �	�-
 & �
�H �+#+ �/�� %��A 

'/� �1 �� ���$��
+�0 �*@� ��� ��H�1  

(Arzani & Goharkhay, 2005).  

�CD3� ����g =#���&4A =��U@
#+ +�$ _�/�# � =2�#��

 ��� =2�	��1 %+�1F��� =���	 �<�Q =c4i�V

 ���DH ���� =6�\�q��� =?K�� =�
 d�1 E�4/ =�	&E/ =

 ���DH ��&+ =6�\�q� E�4/ =��U@
#+ ��� =�+41#{  =�4N

 ��41 +��� �*@� ��� '/� �1 �
EN 2&�+ & %�*-]�

 �1 ��H +�	 _�/�# 6N ?# �+#+ 2�@
 �	�-
 & 6-K4� �#4/

#	�� ���$� '/� �  ��H�1)Arzani, 1998 .(h#4�0# 

 =��U@
#+ +�$ =#���&4A =B��1 =�+41# _�/�# %���$�

 +��� ���	 �<�Q '/� �1 2���A�
 & 4*H ��U@�

6N �H jL@� & ?K4� �#4/ ��41 @� _�/�#���  & 4*H

�+4� _�/�# 2#��" 61 2���A�
 ���$� ���3+=  _�/�# ��&

#���&4A =B��1 =�+41# +�$ &  ��Q '/� �1 ���@
#+  ���	

���$��
 ?#)Arzani & Khalighi, 1998 .( ���CD3

=2�#�� ����g =#���&4A =��U@
#+ +�$ _�/�# %���$� 

@���� 4*H  +��� 6�\�q� E�4/ '/� �1 ���	 �<�Q &

�41�  & #���&4A _�/�# 6N �	+4� jL@� & ?K4� �#4/

���g _�/�# & ���$� 4*H ��U@�� ���	 ��Q =2�#�� 

��U@
#+ +�$ &  '/� �	# �1 ���$��
�� ��H�1  

(Arzani, 1998).  
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��1             ���� ��	
�	� ��� ����� ������ ��	�� �� ����� 

�� ��U@
#+ +�$ '/� ��	U� _�/�# $#  ���1 '*�

� 6N ?# ��@N� o�-� ��9 61 2M ���  B
� 61 & _4�

�$ & +�$�#&# �+ �H&� 6�	� J�� ��� 4� �� .#	 $# '/� �

3��� 2��$ 45
� + h�-i�
 _�/�# �E<	4  J�)�| +�&4K	 �

 ��� +�#	?@*i (?# . 2M +4U�D" o�-�����| 

N� ?# ?0�+ 43 �+ _4���(Arzani & Khalighi, 

1998) . =B��1 =2���A�
 _�/�# %���$� b3&FA �	# �+

 +��� ��U@
#+ +�$ '/� �1 �+41# =4-�iH =6�\�q� ���

?# 6-K4� �#4/ ��41 . +��� �+ ��41 �	# ?# ���#

/�# 6D3 2#4	# �+ +�<�� _�)�� �0#+ '/��  _�/�# &

<��0� +�<�� ( $# ����N �&�< 2#�-1 & +�H _�]
#

 �� +�D
 6\#�# ��@N �+ p�-L� _�/�# %���$� �Z
�Za

 & 6-K4� �#4/ 2#4Z@3&FA & 2#�#�[�1 �+��-# +���

 c�U@��+4� 
�@K#� �41 J/#�Q 61 ���� z�P� &.  

  

  ها مواد و روش

 ����� ����	�
��  ��  

��41 $# sA  ?���N �-K4� 45
 �+ �1 & _$V %�3

'3 =���� 2$& =��,W� �"� & �3��� 45
 $# �
��$	 ?

�	� J��H '/� bH +�#�� 4� 61 ��U@
#+ +�$ '/� ��

� & %�+�� ��#& 2#��"�\�q� ��1 =�+41# =2���A�
 =6� B�

�CD3 & 4-�iH &� 2#��" 61 ��U@
#+ +�$ '/� +�0 �

+4� ��#&��
�H 6-K4� 45
 �+ #$ .��$M �	#	 d�1 �+ b

4-����N �+ �/#& +�1M ��DN ���P�PW� 2���U�N er  O4[

 & ��*
 6�*� & z�g# 6��� 61 6-�1#& �4N 2�-4*H

7q& 6N ?K4� _�]
# %$�&�@N +�*< c�#$& �;1� & OM ?

#�3�	 �3$&� �+ 2M% �+4� 
�@K#�  �&�< �+e  ���M

?# .  

  
2�3456 (� 7������	
�	� 8	9.9;< �	=>?�� ��.�  

2	�@A�	�'B 2	" �� �	�B  

����� 
 ����

	
� 
 ����

������� 
����

����� 
�����

����� 
�!/"/#$ "! "# � %��&'� 
�"/"/#$ "! "( � %)���� 
��/"/#$ "$ �! * ���� 
�+/"/#$ "� �+ + %��&'� 
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 �DTU>�) 9�J<)�� ��� aLL/SN aOO/SO aLL/5V aKS/KV   bKK/VW  aKS/5L    bK5/VK  aLL/VW   

9���� 9�J<)�� ��� aLL/SO aKS/KS bKS/NK bKS/NV   cLL/L   bLL/L   cOO/N   aOO/N   

X2��  �9�J<)�� �� aOO/SO aKK/KM bLL/N7 bO7/NN  cLL/7  bOO/L  cOO/O  bLL/7  
�&Y
C 9�J<)�� ��� aOO/SK aK7/S7 aKW/KW aLL/KK  aOO/KN   aOO/KL   aKS/5W  aOO/5V  

Z�[)��� \?&]� Q��<� \��� �� �D&� �G ��G%2�� ��� 	4� �� �5 %�)���) ZJ)�� �D��� �� 9��P&�� �� .  
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  بحث

E	� $# �U	 �D
 6��&# JQ#4� �+ ���� & J� f

 ���� c�[�1 '*� c�U@��� �H�1(Arzani & 

Goharkhay, 2005) . +�<& JU@� �	# J��+

 ?# _�/�# 4-@�1 ��1 �+ %���$��
4�+ & %���$��
+�0

��R1	 %���$��
 +�0 J��+ 61 ���� _�/�# 4-@�1 6U

 61 �3+ ���� & `�P�� 45
 $# ���U@� ��#�D3 �#4D3

 �
# 6-H#+)Brown et al., 1996 .(  

 %+�7-� J�#�"�� 
#�� ���� ���� & J� fE	� ��

h�-	�*
 &  ?W� #� 2M ��,W� 2#E��4����  $# 6N ��3+ �#4/

 J�#�" �	#�� 2#��  =��0 ?���N =OM ?���N & 2#E��

�3��� $# �71 & Ji/ �R�W� o	#4H =+�N =�43  &

�CD3� ��+4� 
�@K#� K�� z�P� &+41 _�
 #� 8.  61 6<�� �1

#	��$M _�]
# 2��$ �+ 6N 6-U
 �	3 b�@�� 6
�ZC�  61

+4Z
 +�#& 2�-0�+	�� � #;� ?#	 fE���� �3%  ^a�N

U@�� 4�# �+ ��H J�+4� 
�@K#� 041 �+4� 6
#+ �1�  _�/�#

1�L-
#� )JUH e  &�(  Y�14� z�P� & �+4� J��" 61

�� +�H(Guerrero-Prieto et al., 1985;
 
Isogai et al., 

2001; Nenadovic-Mratinic, 1996).  

 +�$ '/� 6N +#+ 2�@
 8�PW� �	# $# Jg�Q �	�-


��U@
#+ h���N ?# ���$��
+�0 . +�0 �1 6]�-
 �	#

�+4� 
�@K# 6N %��9 61 ��M ?�1 '/� �	# �"��,� �

f��DH �+ 2M ���� J�U@� �g�+ �3% 4P� 40M	h�i  41#41

 +�1 4�g �1) �&�<r .( �g�+ �&# f��DH �+ 6a 4�#

U@��� J� �+ ��60�H �3%  +�0�+4� 
�@K#�  '/� ��H

 +�1 65Q�� J1�/ ��U@
#+ +�$)JUH e  &� (�+ 61 ��#� J

���$��
 +�0% �71 JQ#4� �+% P�� _�" &� 8K�� `

J� �3 U@� &��< 2�@
 J��= �	 fE���� �3%  ^a�N

U@����9 61 ?K4� c�H ��H J%  f��DH �+ 6N _�

3 _��*a &�� ���� #%  �+60�H �3%  +�0�+4� 
�@K#� 

+4Z
 ��3�@� ��H	 �)�&�<r =JUH e  &� .(  

60�H �3% �+4� 
�@K#�  6
#+ �1 ��U@
#+ +�$ '/� ��H

1 _�/�# �+4��� 61 �&# f��DH �+ �+41# & B�� J1�/ 2#E

��i/� U@�� J���� �3% �4� 61 6N �
+#+ ^a�N� m

��/�� & ��/�� �1 �g�+ +) �&�<r ( 6N �	�]
M $# ��#

 61 ���� p�-L� _�/�# ��1 �+ E�
 %���$��
 4�+ �"�


�� '@a  +��0)Arzani & Goharkhay, 2005( #;� =

�� # 6N +�D
 2#��" 2#��	 ��U@
#+ +�$ '/� �1 _�/�# �

���$��
4�+% U@� & �
+#+ 2�@
�� J� f��DH �+ ��

�4� 61 _��*a� 61 m��/�  &� b3�N �g�+ 	 ?K�

)�&�< r ($ +#�7� &	+�%  $#���� �3% U@� ^a�N� J

� ��H	A fE� �
+4N #�)JUH e  &� .( �g�+ ���� �+

�/�� �+ ���� J�U@� $# 4-DN V�D7� ���$��
 %�3� 

�/�� �+ & �g�+ $# b�1 ���$� %�3r  45
 �+ �g�+

� 6-K4��  +�H)Choi et al., 2002 .(  

1 6�+����$��
4�+ +�<& J% 1� p�-L� _�/�# �

���-
 6N ��	# �+ ���M ?�1 �	PW� ��
 8� #� 2M E

���	+�D
 �. 3���  4Z	�U	 ���N �+ p�-L� '/� &+ ?@N

 �+ #� ���� J�U@� & `�P�� JU@� E�
	 +�0 '/� ^

+4N �3#�L
 JQ ���$��
(Arzani & Goharkhay, 

2005) .f&�  & %���$� ��41 ?*< %+�7-� %�3

# %���$��
�+4� ���7� & ���� p�-L� _�/� #$% 

?# 6-K�	 f4-�� �*
M %#41 m���(Ortega & 

Dicenta, 2004; Ortega et al., 2004) .f&� �	# �3

�+4� J��H �+4� 6��� �H� ��3�@� =��H �4-�N �
�@K#

 f&� & 6��0 $���N�
�i	� =s����K ��U&4U�� �1

PCR g�,-0#� J�M �3% S ���H�1 . _#�N 43 $#

f&� ?# �i	�7� & �	#E� %#�#+ ��N;� %�3 . 61 6<�� �1

�+4� f&� �+ 6U�	# ��DL� 2�U�# =��H �4-�N �
�@K#

 ?*< #;� +�#+ +�<& �#��-��N �	��a �1 d�1 +4U�D"

�+4� ���7� #$%  f&� �	# =���� _�/�# %#41 m���

�� 6�g��+�H(Ortega & Dicenta, 2004; Ortega et 

al., 2004).  

#K49 $� +	# 61 6<�� �1 4Z	�+4� _�/�# 6N 6-U
 � #$% 

1�L-
#� # �+ �+��-# +���	PW� ��3��� 2��$ 45
 $# 8� 


�H�tD3�  JU@� & ��-H#+ ��U@
#+ +�$ '/� �1 #� _$V

K�N & '�� �+4� +�<& _�" 61 Y�14��  2��$ �+

�+4� 
�@K#� ?H#�
 +�<&.  �+ ���� 2�����N �����

A 89���� 6-K4@ 6 �	 &+ d�1 �#�Q# _�Z�3 61 2�*<

�&4� $# '/� �	V�1 ���� ?���N %#�#+ 6N p�-L� %�3

 O�L-
# =��H�1 2��ED3 E�
 �3��� ��&+ 45
 $# & ��H�1

���N �� ?@N 4Z	�U	 ���N �+ & . �#� �	4-*1 $# �U	

JQ  ���$�+�0 _�/�# 61 �1��-+ =JU@� �	# %#41 �3

)�&��1 +�0 (�� �H�1  6N	��U-0#�  ����� & d�1 �#�Q# �+

1 #� ���� 6?H#+ �3#�0 ��i
+(Wünsch & Hormaza, 

2004).  
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   �!�"����	#�$ �: ���% &�	%'	" �"���	(�� �)�� ��	*+� ,-.% ...  �0� 

PW�� 45
 $# 2��U	 o	#4H �+ 6N +#+ 2�@
 4q�Q 8

 J��" �	4-D*� J�#�" �	#4��� ���� �+  =���� �3+

 �Z
�Za & J��+4� 
�@K#?# 2M `�P�� ?	�*
 �+ & � .


 c��g ���� J� �+ `�P�� 4�# 6U	��R1 fE	� +4�Z

D-Q 2M� +�1 �3#�0 .+�0�+4� 
�@K# ��U@
#+ +�$ '/� �

 ?P�PQ �	# �	�� �� b	��$M�+�-
 �1 & ?#	�  %����1

 +�#+ ?P1�R� ��PPW� $#(Guerrero-Prieto et al., 

1985;
 
Isogai et al., 2001) .  

# _�]
# �� �+	��$M �	��+ b% W�� _�Z�3 o

�+4� 
�@K#� 1� �e�  ���r 1 6<�+6
#�< ?*< & +� 
$�  &

#4H �+4� 6��� �H�	W� o�R� h���N +�1 m��� . 61

D3��+ ��1 & �+4� 6��� �H� J 6 2M ��i
+ U@��J  ����  
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