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  چكيده

����� (Prunus dulcis) ���	 
����	 �� ������ ���  ����	 ����	 �� !"� ��#$� �%��

 &'$�(��"�)��� ���( �� ���) �*$�+* ���	 ����* ���� , ��������� $�(��" , -"��	 ���)$ .

���	 /���* �0)�01 �"$�� �2�  345	 ��#$� �$�(��" 
���* , !��6 $� ��7�� !���� ��

���	!"� $��$���� �$��.  -"��	�) ���4#� 9���: $� �;��� $�(��"��� ��#$� ��+�� �<�� ��

 ���4( ����)
�>�? ��	� ( A���B !����< �����( &��<�  -"��	 , �<�� A$�6 �� �����

 �� �:�C)!"� $��$���� �6�� !���� ..D�,;? 
�� $�   E#$$�(��"��� "',�)�?�""  ��

 ��#$� ���( �)�� �� ���G"� �� �$��	 ���? &���H"�,���:IJ" ."�,���:JI". "�4�K��<". "JLMN". 

"OMJJ" 
��P�� , E#$ ���( "',�)�?�"" ���? &���H �����  .�$�? 345	 Q,$ ,� ��

���( )��<�� �:�).  �C�E#$ �� �"$�� �$�	 ��#$� ���* ��	' !"�� R��) "',�)�?�""  $�(��"

�)��� . ��#$� 
�� ���	 /���* �6$� �S) �� 
��P��)���( �)�� T�) ( �4B�	 $�I  ,U  A,�G*

���	 $�� T�) 
�� �	� !:�� ��K, �/( �� ����( )��<�E#$ ��: � "',�)�?�"" ) �� ��: ���

���) (�	 /���* �6$� �S) ������0) �����	 �*,�G* �� ./( �� ����( )��<�E#$ ��: � 

"',�)�?�""  E#$ ���( ��" �,���:IJ "�)��� ���	 /���* �6$� 
����� ��$�� . 
��P��

 �� V���	 ���	 /���* �6$� 
����/( ����� ����( )��<�E#$ ��: � "',�)�?�"" ���.  

  

  .Sf. *���/ 	��� �.�>��( )�����. ���)�. "��)�$. )""�?�(�,'"(�����  :هاي كليديواژه

  

  دمهمق

�$%& )Prunus dulcis (��'� �	*��+� ,$ �-	 ./ 

�% 012 '
% 34��5� 67�� ��8 3& �� %9� 3;  &

�$�+<
 =��>�� ?8$%*& �% ?4�+@ 3A��.  B�
 B�� 9

 & C%�& �D,@ =C@EF2 /. -/E� 
 67�� 9' 3�

$GH I,�$ 9 012�	 �� 9 J& .%>�K$ *L
 ,$ M*>� N�

�&'�/$ & �' ?�� �8& .$ 3& 3A�� &	�& 3; �'�.  ,$

�P� �K�$. $�$% �$%&.  %�2	�D,@
*D% .  N�
 ,$

����D'�' 0�� ��8& D QRA $G4' *D% C/�%*D C1�$ 

 S������ �
�8 (Imani & Talaie, 1998; Socias i 

Company, 1990).  

@'�D,@
 T��. D����'�'@9 3& 0' 3�	 C-� 0


U�  ��&S D%� �%� 
U C-� 9� SF  �*��; �%*D �%

�� %�8 (Gagnard, 1954). $ �%	@ �' T��B4E /. 

�D,@
%�2. )SI (& 3�2 �% 3;' C�� �
�8 

�	/,��-
�V�	 )RNases (S- 4��'� ���
	 ��7 3& 3; ��

W>�2$� ��
U & �%*D 34�4 �8�'3&1� X � �%C-  

S � YK��� $���
	�(Kao & McCubbin, 1996; 

Tabebayashi et al., 2003). �Z�/'& �	 3A�� �  

�D,@
*D% �$%& �K�$ �% 3; ?8$%.  

(Cross-incompatibility) %�$% %�A9 R'
 (Kester et 

al., 1994; Socias i Company & Alonso, 2004). 
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$*&�&	+/9*D ?2�8 �. �D,@ �$%&  ,$ �D,@
 9

�/$'W2 ?� ?@$ �$%��2*& . C%�9E ?@% 3& ?+A

%>�K$ %*-��[.  �D,@*D% TK� 9% BK$�� ?@$ �,J

/��D *L
 ,$ 3;� 
'
8�\�/ R� ���W 3& $� �
�$% �,J� 

 B�[ ��V
, � %*; ?1;	 �%*D C1�$ /. %	 ��
$��& *<

�%*D 
1�$� ��/% �P
$ $� �,J (Dicenta et al., 2002a; 

Ortega et al., 2006).  

T��'@ ,$ B�; F�% ��8$%�R'
-� 9 / ./

3
�D �% .�D,@
%�2 C$*<�]W$ 3& =�$%& Y��^� ./

�� 0�;�
	3�
*& �% � ��K]� .R	�/.  ��8 �*��;

�7$ 9 ?4�+@ & �	*V'/ �9G& 3'+� ?+A' .*�1'& C�

�
 B�[	�� (Franklin-Tong & Franklin, 2003) .

�R'
-� ?2�8 3-
E ���T��'@ Y��^� .//. 

% ,$ .�D,@
%�2	���@ _V��$ ���
 �D�/. D�%' & *

�D,@
 �'` ���
$ �<
�<a 9 *<	�-	. �& +
E �%' �

� *L
 3& b4A� ��@� (Isogai et al., 2001).  

 ?�*1'`2$ C'4@ ��7 �% ��*<8 ./' .$*& *

%�2 F�% 	
*D% �D,@. c�A �2*& �% 9 /

3
�D D .%>�K$ 9 T+� ./'/� +
 3; 3��*D d��W	e� 

CU ?	�/ ?@$ 3��
$�� $� +
E ��'��9*` dJ�>�� 9 /

%,@ �89� �/'D �%$�
2 9 c�A �	��a �% . ��a */

3V�A ,$ .�'�& ,��/�R'
-� Y��^� ./ ./

3
�D �% .�D,@
%�2� d��W 3& Y��^� ./ �K& T+V

?@$ ��
� . � =��E C'4@ d�'��� f	�
 =�	%*� C9�&

6'�[ F�% ��8$% 3& $�  �4�-4�� g@$ ,$ .*�

T��'@  �/$�2 C���/� C/'D �% .�D,@
%�2 ./

%��
.  

 49$' �K�$ �& ��D,@%�2  3�h�� �% �$%&Apulia 

$ �%	4�'�7�� 9 � @�*& %��� ��/ 9 �i�*` ,$�  �$*K

D?�* .$ %��� �%	 �K�$ 3-��D,@%�2  3�h�� ,$ �$%&

Apulia 3��*D Q1��*L
 9% �
$	` d9��� 3' ��8 %+�1

?@$. Grasselly & Olivier (1976) `' 3; �
%��
 %+�1

2*&� & �% �K�$ ,$'5�A �' �a% j�� 3�h�� �$%& ?

@���'7 9 ��8 C�� �@ /.  I�9*` k@�� Y��^�

S^�
$ CD��/% 9  35@��	3�� �
$ .*L
	 k@�� 3; �9% 3

2*&� ���� ,$'& ?@$ ��8 3l$�$ �'� C�  3; %�$%

�D,@%�2. eJ���$ *7 ,$	m�9% 6 D'*. V7'5� 

�$%& /. 1�9 3
�D & ��8 ?1;� )Prunus webbii( 

?@$ ��8 B���� +
E 3& .  

2$'e$* Boskovic et al. (1999)  3; �
%*; ?&n

�D,@
%�2. %�% �$%& � �
'45� C$��� 3P' ?

�	,��;�
�V. ` 9 ?@$ 3�2 ?�& �%' �
%*; %+�1

eJ���$ *L
 9% */	@��� 3' C�	,$ ���
$   

Prunus webbi ��8& ��VK %��� . ?+A �% o]W$ 3�&@

 �K�$ C%�9E ?@�&�D,@%�2 4�� 3& �$%&' TK� �

Tuono *& �� %%*D .TK� �$%& "E9�
*`�@"  3& C$��[	 0

% TK�	 9 BD *�D,@%�2 ��
U &' XS1Sƒ �� �8& . �%

�D,@
%�2 Q1�� %���. $	e]VK TK� � $	*L
 �	 3

&���*` & 3; ?8$% %�A9� $ 9	@��� %P' TK� ,$ C�

 �D,@
%�2 9 BD%9,Fascionello ?@$ ���E %�A�& .

�$ Marchese et al. (2008) @�*& &� 4�-4��� Q1�� =

$�W� TK� "E9�
*`�@" �
%*; q^1� $� . +
E r/9s` �%

�1D%�2 &� �K�$ "E9�
*`�@" 9 3
��
$. ,$ 

"Fascionello "��& "Romea" %*D q^1�	 9% */ 3; �

 �D,@%�2����/ .t-�'B4E * /. 4��'����;�  

S-RNase  ,$ �%��@$ &*D,HE/. �
 & kV�*�' 3

@'�\` ��<'�. �
 �'8 ?u�� 3�
n ��	CU 3  

S-RNase  B4E 3& _�&*� 3;Sƒ �� �8&  ,$ �%��@$ & 9

*D,HE/. W>�2$� �% 3; %*; ?&n CE ��'�K�$ ?� 

"E9�
*`�@" 9 Fascionello-Romea $�$%. ��
U' X

+&1��  C-� �%S (S1Sƒ)  TK� 3; ��8&�D,@%�2 

Tuono 
' CE �A$9 R�� �8& .@�*&� "  C-�

�	��$�/�R  $. 9�. 3
��
 /. TK� & 3&1� �$%& 

"E9�
*`�@" �K�$ 3; %��
 q^1� "E9�
*`�@"  9

Fascionello-Romea TK� ,$ Tuono �� B&K	�
%�V
 R .

@ 3�h�� 3
��
 9%'�'$ B	4�'�
 3&  /. Fascionello 

9 Falso Fascionello �K� B4E Sƒ C-� �% 9 �
%�& /. 

SSR @�*& %���� 
' d9�� R�
%$% C1
.  

C-� �% �$%& �D,@%�2 ��8 3�2�8 �K�$ ��� S 

,9*�/	����/ d�< )SxSƒ  CE �% 3;x  ���8 B4E

�� 
$���8& �( �D,@%�2 �K�$ ��a */ =d�<	$,��/ 


 �$%&'2$ R'3�
*& k@�� $* /. �]W$� ���E ?@�&�
$ 

(Dicenta et al., 2002b) . �D,@%�2 �K�$ �%

<	,9*�/d� �! %3
$% ,$/. $�$% �%*D. ��
U' XSƒ 

$*&�& 9 ����/	
$�� ��	 ` � �8� C�8 B�;'	 3�2 �

%�2 BD. @� 9'D%� 3& C�� 4� �% =����/ $�$% $�' 3-

www.SID.ir
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   �!"�����#�$ �: ���% �&'�( � )��%*�" �"�����+�� ���% �� ��&�#( ���,-� ...  �� 

 *D% �%�%*D 
1�$�  �D,@ ]�; �K�$ &)B4E & /. S 

e]�; d9��� (���� 3
$%/. H 3; �%*D' 9 3&1�*

��/ �D,@@� � �8� d��K ��'D%� 3& C��  $�$% $�

����/ .$	$ � ��8 bA�� b�h� �	 �/w �% 3�-
 �

$	� 3; %�8 %P'-1� 9 o�4 C$R'� B'& ��'*�1.  �%

*D% ?4��%*D 
1�$� %�2 3& ?V�
�%*D 
1�$� ��
U'X 

 .$*& d�<	,9*�/Sƒ )SxSƒ  CE �% 3;x  ��4E */�� 
$�� �

�8& (E ?@�&	eW�>2 �  �%�4��  �%*D 3
$% TP� 3;

4��'D k@�� ��8 �'; =�%�& F�
$ �'�'3
$% ? /.  �%*D

` ��8 B����'	 9 �8& �	$*8 	�� k'h� �%*D 
1�$� 

�8V
 S��h�.  

@�*&� �� 9 �%*D 34�4 �8�	 *D% ?4� �% CE 3�

�%*D 
1�$%�2 9 ��%*D 
1�$ 9 �P
$ .�%
 %�$�� �% �

�%$% C1
 �xK��� f	�
 ?@$ (Oukabli et al., 2000) .

%�2 ,$ c` ��'� B'-1� 354h��%*D 
1�$9 � 

*D%�%*D 
1�$� ��
U'X /.  ��7 3& 3; �$%& �D,@%�2

�;� �1; 0� dH& 3&� 2*& �% %�$% _V��$�  %�$��

�
	�9��� f� 
'?@$ �%$% C1
 R (Legave et al., 

1997; Torre Grossa et al., 1994).Grasselly & 

Olivier (1976, 1981) �%��
 I�$RD�9�& %�2 3; �
$. 

n� �$%& �%'��� *� 9�. � ��
 9 �8�'?@$ 3�8$% ��.  

�K]� �% ��'� B'-1� �W�% �$%& �%  �D,@
 ./

eJ��5�  ,$ *��;y �K]� �% 9 �W�% ,$ r'& �D,@ ./

�  �W�%�� �8& (Choi et al., 2002) .�	$ 3& 3A�� & 3-

�9*D ��*5� 3�'�, �% 6'���  �% �D,@
 9 �D,@ ./

3/% �% C$*	$  & $G4 =3��*D �$*K 3A�� %��� *'2$ ./

3�
*&  3& C�'@� 9 354h� ?+A TL�� 9 6'K% .R	�

4�� �% b@�� 3P'�
'%>�K$ �. ���� 9 �$%&' �% ?

*�$ �$%& ��]W$ 3�
*&.  .�9*��� �8& .$ �%	 �

,9*�$ �@$�eV	*�� /��1; ,$ �x5& �% � �9*D ����  ./

�%*D C1�$ 	5�9 9 ��8 3�2�8 �D,@
 ' �K�$ ?

 �9$�A d��>& %�A���%*D 
1�$�  C$,�91; �'�2$ �%

?@$ 3��*D �$*K (Boskovi'c & Tobutt, 2001) . �%

 3@ 	 9% z& {$��$ �<�/ 3& �$%& CD���;�'4�� 3P'�


�9*D ,$ TK� � ./ �	J& ��'� ?'�'; .$�$% 3; Y��^

 9 ��8& C�R�/ R'
 �/��D ��9% *L
 ,$ 9 ��8&

�D,@. V@��� 
' d5hK �% 9 S^�
$ =��8& 3�8$% R

%R
	�� ?1; T+& 0 �
	�� .% b@�� B� �$�	*<  $*&.  

 �D,@%�2 �K�$ 3& �&'�@% =B-1� �	$ B�)�9�&%�2 (

�� �8& �2$��-	 3;�  {$��$ �%& $� ��'� �'4�� 9 z& 3

?8$% �/$�2 �V
% (Dicenta et al., 2002b).  

 �K�$ I�9*` 9 ?1;�D,@%�2  0� dH& �% �$%&

�1;�R/ =	3� /. ��	*	�� � r/; $�� & �$ �/%	 �

@�*&� E 3; %��
	4�VK B&K %*-��[ � 4�� $�'� �� �
	� 

d �0 .ريا خيH& �1;� *& �D,@%�2 �K�$ ,$$. @	 *

�'�� ?@$ ��@*� ��/ 9 �4E%�, Bt� / .�/ 3&'4% �' B

$ 9 o]W$	 �K�$ %P�D,@%�2 �W$ d[���� ,$ �$%&� 

3�
*& /. �]W$�  �$%&�� �8& (Duval & Grasselly, 

1994; Garcia et al., 1996; Godini & Palasciano, 
1997; Gratziel & Kester, 1998; Socias i Company 

& Felipe, 1992).  

 $ &	% ,$ �� �	%>�K$ �D�.  �K�$ I�9*` 9 �8�

0� dH& �% �$%& �D,@%�2�1;� 
$*<
�/. ,	%. 

 Bl�� %��� �% $��%*D 
1�$�-1� ='� B'; 9 ��'�' ?

�Z�/ 9 CE'%>�K$ %*-��[ �. $	?@$ �%��
 %P .  

354h� C$*	$ �% �9�& %�2 �K�$ %��� �%��W .$ d

?@$ 3��*<
 . 3; �A�2 9 �9�& %�2 �K�$ ,$ ?@$ �,J

2$'��8 ��1; %�$9 $*  �% �
	?  ن صفتياانتقال $+
 �% 9


 �9�& %�2 �K�$ ��*5� 9 o]W$'%%*D �%��@$ R . $G4

$ ,$ M�/	��� �'@�*& 6� -1� �W�%'� B' 9 ��

�D,@. �D,@%�2 TK� "E9�
*`�@" 2*& &�  �K�$

�2$%� 2 9A�� 9 �$%& 5�''
 �' ,	
 ��[ '$ ,	 TK� �

�%*D 3& �-� �D,@ ���/%'�� ?@$ �%�&.   

  

  ها روشمواد و 

 ����� ����	�
��
����  

�@�*& ,$ c`  ./9 ������  ���*D *L
 �% &

 9 �/��D *L
 ,$ �
�, T/ =��'� C,9 =��>�� ?'�';

[�	@ ?	TK� �$%& TK� r8 %�$�� * "E9�
*`�@" & 3

�K�$ 9 .�%� �4$9 C$��[ �&^�
$ 9./ "��''A$*�" =

"%9*/8|}" ="|~ ��" ="� �||"  9"%9*/8}|" �Z�/ 9' �

 TK� %�2"E9�
*`�@" �%*D �4$9 C$��[ 3& $*& ���/%. 

 354h��%*D 
1�$� �-�'�� �D,@%�2 TK� "E9�
*`�@" 

�
�8 3��*D *L
 �% .�,E �	$	 C�'�-�; z& �% r

 ���'���*����'; �% �K$9 %&E ��; |�  C�@*+8 S*H

 d�$,9 �G& 9 �+
 3'+� 9 o]W$ 3�@�� 3& 3��&$9 �*;

?�*D �P
$ .,�91; %+A .  
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��   ������	
�� ����  ����� ������ ����� �� ����� 

��� 
��	 ���� 
�� �	��  

 ��A 9 3'+� ��L�� 3& �%*D 3
$% .�9E 3��*� �% 9 

BD C�8 ,& ,$ BVK 328 �hK 3& �$�K$ =/  ��7 3& �	/

�/| �| �$% 3� *�� 9 �	%*D �
%�& ��� BD 3
$�A .$

 3& c\@�
�8 B���� �<1	�,E .328 / �K�$ .

 M9*u �% ��8 S^�
$}~ 4'*�. �@' .���� �
� �

 ,��@ 9 SE�  �W�%) N���$ �|� �
@'*��. ( �% 9

 �<1	�,E �4��5� .�%)}��|� 3A�% ��
@ %$*D(  &

[�	 ,$ b@�� 3�W� ?	�-	����*D �$*K *< . w��
 ?+A

/�
9E 3& SE *�+&. 328 %$��
$ ,$ .*'D��A 9 /

 /�
9E����� */ 9 �8 �	�5� 3
$,9� ��7 3& M9*u } 

 .+�
$ �V�	 ,9�328 /  �� �% S��� ��h&��� 

�
�8 �%$% %�P� I*& *��'�
@ .  

BD  ,9� ��a ,$ �5& /)� �� ,9� (%R
 9	 3��*� 3& 0

�%*D .$*& C�8 ���8 �E .*'D�
�8 �% .BD /  ?@% &

9 c�` & c\@ 9 ��8 $�A �a�� �Z'K 	  r4� 	

BD / R�� r� .9� *&. Ta*` /. ��A +
E .�9E

 d�� 3& 9 �	%*D|}  .�% �% C�8 �12 ?+A ?[@

}} ����*D �$*K C���@ ./GH� .9� *& 3A�% . c\@
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�=�����>  �5���6�7)�1�� �!9�( P.F.MIX abc ')/'&  

+;%%  �5���6�7)�1�� �!9�( P. 11-5.MIX abc ?</*)  

 �5�2�"%*  �5���6�7)�1�� �!9�( P.SH12.MIX abc <*/*?  

�=�����>  �5���6�7)�1" �!9�( P.F.EMS abc (?/*,  

+;%%   �5���6�7)�1" �!9�( P. 11-5.EMS  bc)% /*'  

�5�� �6�7  �5���6�7)�1�� �!9�( P.SU. MIX c %&/%'  

������	�A �� K5�9 ���!	 � :;<  8���9�- % KL�F� �������	 �� 

��� 1����.  

  

  بحث  

 ,$ �-	 ��
 9 �8� 3'49$ B�$*� �% ��'� 9 BD IR	�

T+� d]-1�  C$*	$ �% �$%& dH&�� �8& & �% 3;' *�1

& %�$�� 3�[ �%� ?�['�� 	  9 .�D,@
%�2

 �K�$ .�D,@
*D%�� �8& .� �9$ 3��*�	 �% BD IR

4% 3& �$%&'�[ BT' 	D%� C%�& qK
 � 	 �%*D 3
$% 

 34]; �h@ 3& ��8 B����BD / �� �8& . 3& 3A�� &

$	$ �% 3-�	�,E �	 ,$ r	�%*D TK� 0 D'��a 9 ��
*	 �

�%*D TK� ���/%  ��/1� $G4 ?@$ ��8 �%��@$�� %�8 

�9�� �9$ I��8 �% 3;� &'-1� �W�% �'� B' ��

;*�'b /.  Y��^��%*D 
1�$� 
 ��/1��� %�8  *& 3;

$	 g@$ ��� C$�� D%� 3; %��
 [%$�  93
$% /.  �%*D

�; ,$ ��8 �%��@$ Y��^�E�	  ?�]@ 9 �$%��2*&

�%�& $ �% 9 �
$	�� %��� �� TK� �%*D 3
$% "E9�
*`�@"  &

D%�� -1� �W�% I%�2'� B'�� $. 9��.   

@ &	;*� *'b /. �,E	��8 r ?@$ 3�8$%  

(Dicenta et al., 2002a).  

 .%�5�� B�$�[�� 
$�� 9 �$%& ��'� 9 BD IR	� ��

e�	+
 �/�& �$*K *'n� ?�� $� CE ��>�� C$R'� ,$ 3; �

 B�$�[ �	$�� C$��  =F2 ?'�'; =SE ?'�'; 9 C$R'�

 �
 $� �/��D ,$ �5& 9 BVK �h'�� k	$*8 =%�; =g*/

%*& .���' ,$ C�-	 k	$*8 �% 3; �
%$% C1
 *�� 6

��'� �% *n�� B�[ �	*��+� B�$�[ �	$ *L
 =�$%& �/%

�D,@.  o�4 9�� �8& (Ortega & Dicenta, 2004) .

E 6V7 =%& 3��*D d��W d$�/1� 9 ��8 �P
$ d1	�,

 �'	` ./�% 9 C$�&�� 
$�� 34�4 �8� .��; �[& �

 3& �%*D 34�4 C�'@� C�, 9 %%*D 3�2 �% �%*D

h	$*8 �% ��� 9 �
J�7 $� C$��^�� %,@ �-�� *'H .

 �$%& Y��^� �K�$ 3�2 �% �%*D 34�4 ?;*� ?[*@

 d9����� �8& c-[ 9 �54$B  3& ?V�
 $� ��9��� ./

�� C1
 �% ��/% . �8� �% �'	` .�% *'n� 354h�

 Y��^� �K�$ �% �%*D 34�4�� 
$�� 3�'�, �	$ �% � 1</�

�8&(Ortega & Dicenta, 2004).  

3��*� d54h� $.  N�
 9% 3; ?@$ �%$% C1


 0�^�Orthotropic % �$%& �%	 ���� %�8  b�H$ 3;

	-� 0�^� ,$ �9% 9 ��8 �4& /�  &' C�8 ,& 3��*� �

BD /  k�@ o�4 9�� %�8 . ,$ c`�%*D 
1�$�  �8� 9

�9�& =�%*D 34�4 6���. 3��*� o�4 9 $. @@$�  �%

4��'��A Bt��� �� �8& .�	� 9 BD IR'�� /.  C$�A

3
�D �% $.  Y��^��� 
$���;
 3& ���E.  0�^�	 

�A k�@' 9 �	H '%[ *.  C%�&;'�A 3�'�� 	 ��[ 

�9�&. �8& _�&*� CE .$*&. -1� r/; �t�' �G& B

d�� �%<
*��  9Epilobium angustifolium  N�
 3&

�A'� *& ��%%*D .&'2*& C� CU  /�� 
$����� ,$ �' T

$,	D��A d�<'*. $ 3; ��;	eJ��5� B�[ �  ��
 ,$ BVK

�A'� j��$ ��  �% 3; ���$	$ 3P
�	I�$RD ?4� �  ��8

?@$ .�Z�/'� �	 IRBD / � 9'�� /.  C$�A�� 
$�� �

�
 �%'H 3P'�8& �*\@9�
$ C%�& ��*
* . �4V4E �%

H'9� *& �*\@9�
E C%�& ��*
*. -1�'� B'n� ��' *

%�$% .4��'3��` � /�	 
 F�` Ri� &'& R 34%' k�@ B

�A' �*\@9�
$ �$��� C%�& T; 9 ��� �8& . %�$�� ���

H'%[*. w& ��8 *;'����D 3��*� 3& *�1'�'-�  9

�9�&. �*&� %%*D .8 ��8 *;w %�$��	[�
 3& ��  �%


 �$%& %���'��� �$ �8& j%W R' 6شتريب $ �%	 %��� �

�9*�. � *L
 3&� �@� (Tabebayashi et al., 2003).  

�D,@%�2 �$%& �%. %�2 9�%*D 
1�$�  �[&

-1�'� *��; B'�� �% ��	 & 3� *D%�%*D 
1�$� 
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��   ������	
�� ����  ����� ������ ����� �� ����� 

�� %�8 . �9�& 0�^� %�A9 ��[ 3; ?@$ ��8 q^1�

 ��8�� 
$�� �	-� J% ,$	$ B	�8& ��>�� r/; � 

(Ben-Nijama & Socias i Company, 1995) . ,$ BVK

 o�4 B�[2*&� i� ,$'' �,J 0�^� z��& 3& _�&*� d$*

 �K�$ �% 3; ?@$�D,@%�2 � &�2'� j��$ *�  �% 9 ���$

D3
� /. 
 ��/ �D,@'?@$ ��8 ��/1� R .$ �%	 �

 %��� e���[H 3&'%[*. 3��*� C%�& $.  ��8 3�2$%*`

& 3;'@ 3& *�1'$, T��	1� )*D% 9 %�2 �%*D 
1�$� (

 9 �%�& 3��&$9 ���[ r^&/���;�. � �% *n��	 IR

3
$�A /. � 9 BD'�� /. 8
 C$�A� %�2 ,$�%*D 
1�$� 

?@$ �%�& . �%,E�	1�  TK��D,@%�2 "Tuono"  &

 TK� �%*D ,$ �%��@$"Marcona "�%*D 
1�$�  9 �8#! 

 B�[ ,$ c` ,9��%*D 
1�$� ; ��7'�A 3�'��  �%

%�$��.  �%*D & 3;"Marcona " ,$ *�D�R& %�& ��8 �9�&

�9�&%�2 ?4�. �Z�/ %�&' �%*D 34�4 �8� ?[*@ �


'*D% ?4� �% R�%*D 
1�$� 3& ?V�
 %�2�%*D 
1�$� 

*@	�%�& *� (Oukabli et al., 2000) .$*8 �%	 3[�R� k

�K9�  �K�$�D,@%�2 "Filippo Ceo"  9"Genco"  3
$% &

 TK� �%*D"Tuono" �%*D 
1�$� -1� �W�% �
�8' B

�'& ��'*�1. %�2 ?4� 3& ?V�
�%*D 
1�$�  C1


�
%$% .$ ��a */	$�$% TK� 3@ �. ��
U'+&1� X� % �

 C-�S d9�� 9 �
%�& /.  ,$ B���� ��8 �%$% C1


B4E /. �D,@
. �
%�&.   

  3; %$% C1
 *�� 6'��� f	�
 %9�� �%#�  �

y! /��D ,$ c` ,9�� 2*&� �'�� /. -1� 0a�;' B

4�& ��8'-1� 9 b@�� o�4 ��[ B'�A C�1
 B' �

�	 .�D,@
*D% 9 .�D,@
%�2 3; �
%��
 IR

*��+�	4% �'� B	� IR'��/. $ �% 0a�;	 3��*� �

�� �8& (Socias i Company et al., 1976) .�
	 f

-1� �W�% I��8 �9% 3��*� �% ���E ?@�&'� B' ��

$ �%	��� �'$ 6	� $� b�h� �'	 %*; �)�9�A� .( �%

�5& B�$*�. �A B�-� ��['r�� 9 � /. ��'h� 

�� 
$��� �[& ��	� IR'�8 �$%& �% ���
 . �% ��a */

$	�,E �	1�� r� %*<
 %�$9 C�2�% *&	 $G4 ?@$ ��

�	 ��@ 3��*� �% IR�� 
$�� B�-� ��[ 3& kV�*� �

�A' �	� ?&K� '�� $*& /.  *W�[ SGA$GH�	 �8&.  

Socia i Company et al. (1976) ��
U' X

�D,@%�2 &^�
$� C-9-5 )Ayles ( �%*D 3
$% & $�

��
U'&^�
$ X� A-10-8 �%*D 
1�$� $ 3& 9 �%��
	 �

�
'@� 3P'-1� �W�% *L
 ,$ 3; �
�'� B'& ��' ?4� �

%�2�%*D 
1�$� *D% 9�%*D 
1�$�  d9����5� �$%. 

?8$% %�A9 .Torre Grossa et al. (1994)  �W�%

-1�'� B'& ��' *D% ?4� �% $� *�1�%*D 
1�$�  ?V�


�9�& %�2 ?4� 3&. D,@%�2 TK� �% �"Lauranne" 

�
%*; ��/1�.  

Oukabli et al. (2000)  ��a */3
��
 /. ;�
$�  $�

@�*& %���� 2*& �$ �
%$% �$*K� ��� d$*n$ ,$�  %�2

�9�&. 9� *& $�.  C$��^� C�
� ��
,�
%*; ��/1�.   

 *�� 6'��� f	�
%$% C1
 TK� 3; "E9�
*`�@"  &

 ,$ r'&#y  �% �	+
 ��'� B'-1� �W�% *n$

%�2�%*D 
1�$ �[��>� � TK� 0	�D,@%�2  S����

�� %�8. �Z�/'�
 �	$ f	$ 3; %$% C1
 r/9s` �	 �

%�2 d��W �% TK��%*D 
1�$� � �W�%'*��; ��.  �%

��	*D% & 3��%*D 
1�$�  �D,@ �K�$ &-1�' B

��  �
 & 3; �/%	2*& f� ���� ,$'?8$% ?�&h� � 

(Torre Grossa et al., 1994) . �[�
 3; �	P
E ,$

 T1a 3& �$%& Y��^� �K�$ �'& �% R'
 .�D,@


�� %��2 $G4  *<	�-	 ��; �% Y��^� TK� 9% ?1; �/D

 9 o�4 B-1� R'
 %*; �/$�^
 M*7*& $� ��'� B'-1�

(Dicenta et al., 2002a) .��� �%'/ *�� 6' �	 ,$ 0

@�*& %��� �K�$� TK� & "E9�
*`�@" @
�D,.  C1


�
%$�
.   

TK� 0	 ��*5� & �,9*�$ �	�A  3�W�]&

 %��� �K�$ *	@ & CE .�D,@
*D% 9 .�D,@%�2

� �$*K �@�*&� D'%* .I9� / �@�*& ?+A .%�5�� .

 �''5� 9 �$%& Y��^� �K�$ .�D,@
 9 .�D,@

�%*D .$, �*5� +
E .$*& b@��� ?@$ ��8  

(Ortega & Dicenta, 2004) . �	$I9� /  B�8

�%*D 
1�$ & �%*D 34�4 �8� ��/1� =��8 �*��; �

 9 3�2 ,��;�
�V	� �$*^�@$ =c�@���� ��-@9*-'�

 I9�PCR W>�2$�  B4ES �� �8& (Boskovic et al., 

1997) .�A I9�	4$�� �� 	&� ����;�
'/�.  3& _�&*�

�D,@
. 
'$ 3& R	�-� �'0 ��8 3��$ / ?@$  

(Lopez et al., 2006) . ,$ �$�; */I9� / ��;G� .

?@$ �V	5� 9 	$R� .$�$% . I9� �% 3-�	$ 3& 3A�� &

�%*D 
1�$ & z& %*-��[ �'�^� C-�$ =��8 �*��; �
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   �!"�����#�$ �: ���% �&'�( � )��%*�" �"�����+�� ���% �� ��&�#( ���,-� ...  �O 

%�$% %�A9 �$�'�4�; �	��a $G4  �''5� ?+A I9� �	$

�%*D �$%& �K�$ .$*& b@�� .$,   B&K  3'W�� �� �8&.  

�Z�/'@$ � I9� ,$ �%��PCR W>�2$�  B4ES  3&

 �$*�/�%*D 
1�$�K�$ %��� �% ��8 �*��; ��  3;

 �D,@	%*� %��� +
E C%�& �D,@
 	 ��� �8&�& =' �

K%'6@ ,$ *�	 *I9� / �� �8& . ?'�/$ 3& 3A�� &

 �''5�B4E / .S  =�$%& �%B4E /. �D,@
.  3& _�&*�

#yy �P� TK�. �$%& /Q1�� &.  & 9 Y��^�

I9� /. k@�� d9��� Lopez et al. (2006)  %���

@�*&� ?@$ 3��*D �$*K .$ +
E	 �9*D 3@ �% $� �K�$ �

�D,@
%�2 )B4E �K� Sƒ( �D,@ =)$�$%.  B4ESƒ ( 9

3�2�8
 �9*D )
'��� 3& ,'& 6'*�1 (3�V7 ��&. �
%*; .

$�$% �$%& �D,@%�2 �K�$.  B4ESƒ  �K�$ 9�D,@
%�2 

$ �K� �$%&	 B4E ��� ��8& (Ortega et al., 2006).  

 �; ��h&� �� C$�� �
' BK$�� %�A9 3; ?�*D 3P

	B4E 0 Sƒ $*&.  C%�& �D,@%�2	TK� 0 E ��
� 3Z


.$*& �8 ��/1� 6'��� �	$ f	�
 �% �9*� �$%&. 

?@$ .�K�$ �$%& �D,@
%�2 $�$%. ��
U'X SxSy= �K�$ 

�D,@%�2   d�<	,9*�/  $�$%.  ��
U'X  SxSƒ  9  �K�$  

 �D,@%�2d�<	,��/ $�$%. ��
U' XSƒSƒ �� ��8& .�% 

�A �K�$	B4E �$%& ��8 o]W$ � /. S$�	B�8 f 

S1)y/�#(%= S8 )y/#�(% =S7 )�/##(%= S5  )�/� (%9 S3 

)�/� (%�� ��8&.  ,$ �$%& �D,@%�2 �K�$�� ��3& C$ 

"E9�
*`�@"=Tuono" "= "Filippo-Ceo" 9"Genco"  

3; %*; ��8$ $�$%. ��
U' XS1Sƒ  TK� 9Lauranne"" 

$�$%. ��
U' XS3Sƒ 

�� �8& (Lopez et al., 2006).  

*�� 6'��� �% .��E 3	RP� ,$ BW� f	�
 R'
 

�%*D �K�$ �	*�+& 3; %$% C1
 $*& ���/%. TK� 

"E9�
*`�@"  b'�*� 3&%9*/8�#= #! �� %9*/8 9#� 

�
%�& .z& {$��$ �% �	$*&�&  ?+A �$%& ./�%*D 
1�$ �

TK� �$%& "E9�
*`�@" �� C$�� $ ,$	%��
 �%��@$ �K�$ � .

�Z�/'/ �'�%*D �K�$ ,$ �$�; � TK� & ���/% 

"E9�
*`�@" �D,@
 *D%. �
%$�
 C1
 .�% +
	��� ?' 6

$ *��	% C1
 $� b�h� � TK� ��a*/ 3; %$�D,@%�2 

"E9�
*`�@" �1; 0� d��W �%�  S��h� %*-��[ BK$��

4�� $�'� �� 4�� ?+A �$ ��;'& �'�7$ 9 *�1' ,$ C�

�%*D 
1�$� 6���= $ & �D,@ �K�$ ?1;	 TK� �

�9*�. � *L
 3&� �@�. 
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