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Ã|Ì°q  
Àq�Z]�Ê¿��½Z°»�®Ë���Âe�¹Y{Z]��{�É�Z³�Z�Z¿{Ây{Â��Ê»�µ�fÀ¯�¶·M�¾Ë|����ËZ»�M�¾ËY��{

��ÂÀe�Ê���]ZÅ�¶·M��{��Y�»�Ê¸a�Ã�Ìn¿���À¯YÁ��Y�Ã{Z¨f�Y�Z]�É�Z³�Z�Z¿�Ê·Z¼fuY�É���Ä¿Â¼¿�
|�� ¹Zn¿Y� ½M�|¿ÁZ�ËÂy�ÉZÅ� Ä¿Â³� Á� ¹Y{Z]�¦¸fz»�ÉZÅ� Ä¿Â³� �Y� �� �Y�¼Ì¸a� Ã�Ìn¿���À¯YÁ�Z]

� �Y� Ã{Z¨f�Y� Ä��³�Z£M� d¨m� Ã�¿�{��PaConsI-F/EM-PC1consR,�PaConsI-F/EM-

PC3consR� ,EM-PC2consF/EM-PC3consR�®Ë� ,�³�Z£M�d¨m��É�Z³�Z�Z¿� Ê�Z�fyY�
�AmyC5R�AS1II��,�®ËÊ�Z�fyY��³�Z£M�d¨m�É�Z³�Z�{Ây��AmyC5R��CEBASf��

�Ä¿Z³|Àq��³�Z£M�É���®Ë�Á�CEBASfAmyC5R � AS1II����Â¼n»��{�Á�|��¹Zn¿Y����
|���Ìj°e�É�Z³�Z�Z¿�¶·M��|¿Y�Ã{Á|v»�{Y| e�Á�ZÅ�YÂ¿�Ã�YZÅ�¶·M�É�Ë{Z¬»��Y��f�Ì]�Ã|���Ìj°e�É

d�Y�Ã|»M�Ê¸^«�ÉZÅ���Y�³��{�Ä¯�d�Y��ZÅ�¶·M�Z]�Ã|���Ìj°e�ÉZÅ�¶·M��{�Ã|����Y�³�É
|¿|��É�Y~´»Z¿�Á�Ä�ËZ¬»�¹Y{Z]�¹Z«�Y���ÉZÅ�¶·MS9�,S2�,S13�Á�S25�Z]�\Ìe�e�Ä]������,����,�

����Á����¿� Y��Ê¿YÁY�§�¾Ë�f�Ì]�|��{�|¿{Y{�½Z�� ��ÉZÅ�¶·M�Ä]��Â]�»�ÉZÅ�YÂ¿S16� ,S17�,
S18�,S19,S22 �,S28�Á�S30�ÉZÅ�¶·M�Á�|¿|�¿�Ã|ÅZ�»�Ä ·Z�»�{�Â»�ÉZÅ�Ä¿Â¼¿��{�S15�Á�S26�Z]��Ì¿�
���|Àf�Y{� Y��Ê¿YÁY�§� ¾Ë�f¼¯� |��{�� ���³�Z£M� Ã�ËÁ� Ä]� �Â¯~»�ÉZÅ� �³�Z£M� �Y� Ã{Z¨f�Y� Z]

�Ê�Z�fyY�AmyC5R�CEBASf���¶·M��YÂ¿�pÌÅ�É�Z³�Z��{Ây�Sf��|�¿��Ìj°e�ZÅ�Ä¿Â¼¿��{��
�ÃZÌ³�ÉZÅ�É|À]� ÃÁ�³� Z]� ZÅ�Ä¿Â¼¿��Y�®Ë��Å�ÉZÅ�¶·M� Ã|���Ìj°e�ÉZÅ�YÂ¿�ÉY�Ä�Ây�ÄË�ne

{Y{�½Z�¿�d¬]Z�»�Ê�ZÀ���  
  

É|Ì¸¯�ÉZÅ�Ã�YÁ��ÊËZÌ§Y�¤m��Ë�Âe�,Ê�Z�fyY�ÉZÅ�³�Z£M�,��ZÅ�¶·M�Ê¿YÁY�§�,É�Z³�Z�Z¿  
  

Ä»|¬» 

�É{ZË��{Y| e��YÉZÅ�Ä¿Â³�É�¯�»�ÉZÌ�M��{�¹Y{Z]�Ê�uÁ�
�Ze�Ä¿ZÌ»�ÁZy��{�¾ÌÀr¼Å�Á�ÄÌ¯�e�Á�½Y�ËY�Ze�¾Ìq�[�£��Y

�|¿�Y{��ËÁ��ZaÁ�Y(Kester & Gradziel 1996; Lopez 

et al., 2006; Martinez-Gomez et al., 2007)� ��¾ËY
Ä¿Â³��,�ËZ��§� �Y� É�Ì³Â¸m� ,¾£Á�� kY�zf�Y� ÉY�]� ZÅ

�Ä]� Á�ÄËZa�½YÂÀ��Ä]� ,ZÅ�¶´Àm�ÉZÌuYÄ¿Y�y�½YÂÀ��¿�/Ê�

|¿�Y{�{�]�Z¯���z�»��Y�Ã|�//d�¯//y�]�Ä//ËY��Y�Ê//¾�
Ä¿Â³��{Ây�d¨��ÉY�Y{�ZÅ/³�Z//»�É�Z///Ê�À�Z]/|�¯//�Ä

�d�Y�|À¼���Y�cZeZ^¿�sÔ�Y�ÉZÅ�Ä»Z¿�]��{(Martinez-

Gomez et al., 2003; Zeinalabedini et. al., 2007b)��
�Ê¸ÅY� ¹Y{Z]� ¹Z«�Y�P. dulcis� �� {Ây� Ze|¼�� �Z³�Z�Z¿�SI��

�Ã{�³� Ä¿Y{��¬¿� ¶Ì·|]� É�Z³�Z�Z¿� {Ây� ¾ËY� Ä¯|Àf�Å
�|�Z]�Ê¼¿�Tufts, 1919�.�¹Y{Z]�¹Z«�Y��Y�Êy�]�,ÃÁÔ��Ä]�
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���  �����������Ä¸n»�Ê¿Z^£Z]�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,��,���� 

� |À�Z]� Ê»� �Z³�Z�Z¿�³{� �Ì¿(Tufts & Philp, 1922; 

Boskovic et al., 2007)� ��{Y| e� Ä¯�d�Y�Ê·Zu�{�¾ËY
Zb�Y� ,ZÌ·ZfËY� �Y� É�Z³�Z�{Ây�d¨�� Z]� ¹Y{Z]� É{Á| »�,ZÌ¿

�|¿Y� Ã|����Y�³�|ÀÅ� Á� Z°Ë�»M� ,Ê¿Z»Á�� ,Ä�¿Y�§� ,µZ¤e�a
�Ortega & Dicenta, 2006��  

�Ê¿��½Z°»�®Ë���Âe�É�Z³�Z�Z¿�{Ây�S���Ê»�µ�fÀ¯
�Ê¸°��|Àq�ÉY�Y{�Ä¯�{Â��Polymorphism���Á�Ã{Â]�ÓZ]

�Ê¸·M�¹�§�¾Ë|Àq{Â��Ê»�¶»Z�� Y���Gagnard, 1954; 

Channuntapipat et al., 2001; Halasz et al., 2008��  
�d�Y� ®ÌfÌ§Âf»Z³� c�Â�]� ¹Y{Z]� �{� É�Z³�Z�Z¿�
(Gagnard, 1954; Socias i Company et al., 1976; 
Sedgley, 1994; Newbigin, 1996 ; Boskovic et al., 

2007)�|���¹|�� ZË�|��� Ã|ÀÀ¯�¾ÌÌ e� Ã{�³�`ÌeÂ¿�� Á�
�|�Z]�Ê»�Ä»Zy��{�Ã{�³�Ä¿Y{�Gagnard, 1954��  

�{Ây�Äq�³Y�Z¿�Ê»�É�Ì³Â¸m�É�Á�Z]�{Ây��Y�É�Z³�Z�
� |À¯�Socias i Company, 1992� ���{�dË�»�®Ë� Ê·Á

�Ê¸»Z°e��Ì��{Â��Ê»�[Â�v»��Y{�¶³�½ZÅZÌ³(Ortega 

& Dicenta, 2003)� Ä°Ë�Â�]���ËÂy� ÉÁ��a� �Á�]� �Y
� Ã{Â¼¿� É�Ì³Â¸m� ¹Y{Z]� �{� É�Ì»M�de Nettancourt, 

1977; Halasz et al., 2005� �M�³{��ËY�§Y� Z]� Á�,É�Ì»
� {ZnËY�\^���fÆ]�É�Z³�Z�� Á�É�~]�ÉZÅ� Ã{Âe� �{� �ÂÀe

�d�Y�Ã|��ÊËZÌ§Y�¤m�¦¸fz»�ª�ZÀ»��{�¹Y{Z]�Kester 

& Gradziel, 1996���Ê°Ìf¿�� ÃÂ¬·Z]� �^À»� ,�ÂÀe� ¾ËY�
�0Ô¼��Ä°Ë�Â�]�d�Y�¹Y{Z]�Ê°Ìf¿��sÔ�Y�ÉY�]�ÊÀ£��ZÌ�]
��{�Y��ÊuÔ�Y�Ä»Z¿�]�ÉY�]���¿�{�Â»��{Z¿�cZ¨��½YÂe�Ê»

½ZÌ»{Â¼¿� d§ZË� d Ì^�� �{� ½M� ¦¸fz»� ÉZÅ� `Ìe��
�Popov et al., 1929���  

�ÉZÅ� Ä¿Â³� Á� ¹Y{Z]� �{� É�Z³�Z�Z¿� ÉZÅ� ¶·M� Ê���]
�Ä»Z¿�]� ÊuY��� ÉY�]� Á� d�Y� ºÆ»� �ZÌ�]� ½M� |¿ÁZ�ËÂy
�{�]�Z¯�ÊuÔ�Y�ÉZÅ�Ä»Z¿�]��{�¾Ë|·YÁ�[Zzf¿Y�Á�ZÅ�Ê«Ôe

� {�Y{�Channuntapipat, 2003; Lopez et al., 2006; 

Ortega et al., 2006; Martinez Gomez et al., 2003 ���
�ÉZÅ�¶·M�dÌ �Á�Ê���]�½ÂÀ¯ZeS�Ê�uÁ�ÉZÅ�Ä¿Â³��{�

d�Y� Ã|�¿���Y�³� �»Zm�c�Â�]� ¹Y{Z]� ��ZÅ�Ê���]�¾ËY
�Ä]�Ê]ZÌf�{�ÉY�]�Ä¯��Á�Z]{Ây�¹Z«�Y�|Ì·Âe�Ä]�|À¿YÂe�Ê»

�Êf�¯�®e�ÉZÅ�¡Z]�d�{�®Ë���dÌ·Z §�Ä]��ZÌ¿��ÅZ¯�Á
�Y� |Ì¨»� ¶��� �Â^¿�� |ÀËZ¼¿� ®¼¯� d�Batlle et al., 

1997� ���ÉZÅ�¶·M�Ä�ËZ¬»�¾ÌÀr¼ÅS�ÉZÅ�Ä¿Â³�¾Ì]��{�
�ÉZÅ�¶·M� LZ�À»�¾ÌÌ e�ÉÁ��Ä ·Z�»� Ã�ZmY� ¹Y{Z]�Ê�uÁ

� {�Z�� Ê»� ºÅY�§� Y�� ¹Y{Z]� �{� É�Z³�Z�Z¿Martinez 

Gomez et al., 2003; Zeinalabedini et al., 2007a)��  
É�Z³�Z�Z¿�`ÌeÂ¿��¾ÌÌ e���Á��Z]�¹Y{Z]�¦¸fz»�ÉZÅ

�ÉY� Ã�Ìn¿�� �À¯YÁ� ZÆ¿M� �Y� Ê°Ë� Ä¯� d�Y� �Ë~a� ½Z°»Y
��Y�¼Ì¸a�Ä¯�d�Y�¾���Y�¶^«�Êfu�ZÅ�¶·M�ÊËZ�ZÀ��½Z°»Y

� {�Z��Ê»��Ë~a�½Z°»Y� Y��ÊÅ|¸³(Ortega & Dicenta, 

2004)�� {Á|u� ½ÂÀ¯Ze���É�Z³�Z�Z¿� ¶·M��Z]� ¹Y{Z]� �{�
�|¿Y� Ã|�� ÊËZ�ZÀ�� Ê·Â°·Â»� ÉZÅ� �Á�� �Y� Ã{Z¨f�Y

(Ortega et al., 2009)��  
�Ê»Â¼��ÉZÅ��³�Z£M��Â�À»�¾Ë|]AS1IIÁ�AmyC5R�

ÉZÅ� ¶·M� �Ìj°e� ÉY�]�S|¿|Ë{�³� ÊuY��� ¹Y{Z]� �{� 

(Tamura et al., 2000)� �� Ä»Y{Y� �{Ma & Oliviera ( 

2001)��b��Á�Channuntapipat et al. (2001, 2002, 

2003)�ÉZÅ�¶·M�ÊËZ�ZÀ��ÉY�]� Y��É�´Ë{�ÉZÅ�³�Z£M�S�
|¿{�¯� Ê§� »� �¼Å� ¾ÌÀr�Ê�Z�fyY� �³� �Z£MCEBASF�

�¶·M�ÊËZ�ZÀ��ÉY�]Sf�{�³�ÊuY��Ë|(Sanchez - Perez 

et al., 2004)� �� � �{� ZÆ¿MPCR��³�Z£M� Ä�� �Y� Ä¿Z³|Àq�
AS1II� ,CEBASf� Á�AmyC5R�ªÌ«{��Ìz�e� ÉY�]�

��É�Z³�Z�Z¿� ¶·M���¹Y{Z]� �{� É�Z³�Z�� {Ây� ¶·M�®Ë� Á
|¿{�¯�Ã{Z¨f�Y��u�Ê·YÂe��Y�Ã|��ÊuY���ÉZÅ�³�Z£M�d�Z¨
�ÊuYÂ¿�Ã|��¹Á{�Á�µÁY�½Á�fÀËYS-RNases��Ìj°e�Ä]��{Z«�

� ¦¸fz»� ÉZÅ� ¶·MS�d�Y�(Channuntapipat et al., 

2001, 2003)��Zf�Y�� ¾Ì¼Å� �{Z»�M� �{�Ë{� Ê�Ë�´�Z]�
� Ã�¿�{� �³�Z£M� d¨m� Á{� �Y� Ã{Z¨f�Y(EM-PC2consF, 

EM-PC3consR) �É�Z³�Z�Z¿�½Z°»�Ê·YÂe�,���¶·M�S1��Ze
S24�Z�{Ây� ¶·M� Á�� É�Z³Sf�Á� ÊËZaÁ�Y� ¹Y{Z]� ¹Z«�Y� �{�

{�³�¾ÌÌ e� ÊËZ°Ë�»MË|¿|�(Ortega et al., 2005)� ��ZÆ¿M
� Ze� Y�� ¹Y{Z]� É�Z³�Z�Z¿� ÉZÅ� ¶·M� {Y| e� �b����¶·M�

�|¿{Â¼¿���Y�³(Ortega et al., 2006)��  
�Ê�uÁ�¹Y{Z]��{��´Ë{�Ê�ÅÁ�a��{��P. webbii���¶·M

S30�½YÂÀ��Ä]�St¶·M�Ê�uÁ��Â¿�ZË�Sf��ÊËZ�ZÀ��Ê§� »�Á
�|��(Boskovic et al., 2007����ÂÀe�Ê���]�Z]�¾ÌÀr¼Å

�ÉZÅ�¶·MS-RNase�¶·M�lÀa�,ZÌ¿Zb�Y�¹Y{Z]�¹Z«�Y��{�S31-35��
�|¿|Ë{�³� ÊËZ�ZÀ�� Ê]ZË� Ê·YÂe� Á� ½{�¯� Ä¿Z�¼Å� Ä¸Ì�Â]

(Kodad et al., 2008)��  
�{Y| e�ZÅ�Ê���]�¾ËY�Ä»Y{Y��{��¶·M�S36-44�ªË����Y�

�Ê]ZË�Ê·YÂe�Á�½{�¯�½Â¸¯�Ê¿Y�ËY�¹Y{Z]�º«��d¨Å�¾Ì]��{
�|Ë{�³�ÊËZ�ZÀ� (Ortega et al., 2009)��  



  Ê¼uY�½Y�Z°¼Å�Á����Ìj°e�dÌ �Á�Ê]ZË��YÉZÅ�¶·M��¦¸fz»�ÉZÅ�Ä¿Â³��{�É�Z³�Z�Z¿�ÉZÅ�¹Y{Z]���  ��� 

�ÉZÅ�`ÌeÂ¿��¾ÌÀr¼ÅS�Ä]��Â]�»����Ê�uÁ�Ä¿Â³�
�Ê�Z�fyY�ÉZÅ�³�Z£M�{�]�Z¯�Z]�¹Y{Z]�Ä]�Äf�]YÁAS1II/ 

AmyC5R�|¿|�� Ê���] (Martinez Gomez et al., 

2003)� �� Ê�uÁ� ÉZÅ� Ä¿Â³� �{� Y�� ¶·M� ��� ZÆ¿M�P. 

tangutica, P. bucharica, P. argentea, P. webbii, 

P. kuramica, P. pentunikowii��|¿{�¯�ÊËZ�ZÀ����Äf^·Y
� ZÅ� Ä¿Â³� �Y� Êy�]� �{�P. scoparia, P. mira, P. 

kasuensis, P. tenella, P. glandulosa� ��É�YÂ¿� pÌÅ
|�¿��Ìj°e� ��ÉZÅ�¶·M�µZ¬f¿Y�½Z°»Y� ,lËZf¿�¾ËYS�Ä¿Â³��Y�

�Ä¯�¹Y{Z]�Ä]�Ê�uÁ�ÉZÅ���ÂeGradziel et al. (2001)�
{�¯�|ÌËZe�Y��{Â]�Ã|Ë{�³�ÄWY�Y��  

�cZ¬Ì¬ve2005) Sanchez & Oliviera���¶·M�ÉÁ�Sf�
�Â¿Ze��Á�Z]�{Ây�º«���{�{ÂmÂ»�Tuono���¾ËY�Ä¯�{Y{�½Z�¿

� Ä¿Â³� �Y� ¶·MP. webbii�d�Y� Äf§�³� LZ�À»� ��cZ ·Z�»
�Ä¿Â³� �{�É�Z³�Z�{Ây��Â�y��{�É{| f»P. webbii�

y�]���Âe�d�Y�Äf§�³�c�Â��¾Ì¬¬v»��Y�Ê(Gradziel 

et al., 2001; Channuntapipat, 2003; Socias i 
Company et al., 2004; Sanchez & Oliviera, 2005; 

Boskovic et al., 2007; Banovic et al., 2009)  
�ÉZÅ�¶·M�Ê���]� �{S�¶»Z��Ê�uÁ�Ä¿Â³� �ZÆq��{�

P. elaegnifolia, P. hauskunechtii, P. scoparia, P. 

lycioides� ½Z°»� �{�Ê¸·M� ÉÓZ]� �ÂÀe�S�Á� |�� Ã|ÅZ�»�
�{Y| e���¶·M�S|Ë{�³��Ìj°e����ÉZÅ�Ä¿Â³��{�ZÅ�¶·M�¾ËY

�Ä¿Â³�Á{��{�Ä]Z�»�¶·M�®Ë�Ê·Á�|¿{Â]�cÁZ¨f»��Â¯~»P. 

elaegnifolia�Á P. hauskunechtii|�� Ã|ÅZ�»�� ��Ä¿Â³
{Â]�É�Z³�Z�Z¿{Ây�¶·M�ÉY�Y{�Z^·Z£�Ê���]�{�Â»�ÉZÅ�Á�|¿

��YÂ¿�Á{�Ze|¼��¶·M���Ä¿Â³�Ê·Á�|¿{Y{�½Z�¿���Z³M�µ���{�Y�
P. elaegnifolia�É�Z³�Z�{Ây�¶·M�®Ë�ÉY�Y{�(Sf)�Á�{Â]�

�Ê�Z�fyY� �³�Z£M� �Y� Ã{Z¨f�Y� Z]� �YÂ¿� ®Ë� ZÆÀe
�É�Z³�Z�{ÂyCEBASF�|»M�d�|]�(Zeinalabedini et 

al., 2007b)��¬veÌ��³�Z£M�{�]�Z¯�Ä¯�{Y{�½Z�¿�| ]��cZ¬
yY� ÉZÅ����Âe� Ä¯� É�Z³�Z�{Ây� Ê�Z�f

Channuntapipat et al.  � (2003)Á� Ma & Oliviera�� 

(2001)�ÉZÅ�Ä¿Â³��{�|¿{Â]�Ã|��ÊuY���¹Y{Z]�¹Z«�Y�ÉY�]
�Ê�uÁ�¹Y{Z]P. elaegnifolia, P. hauskunechtii, P. 

scoparia, P. lycioides, P. orientalis, P. communis��,
j°e�É|¿Z]Ì|¿{�°¿��� (Elahi et al., 2008)��  

�ÉZÅ� ¶·M� �ÂÀe� ¾ÌÌ e� ,�ÅÁ�a� ¾ËY� ¹Zn¿Y� �Y� ¥|Å
�ZË�É�Z³�Z�Z¿�¶·M� {ÂmÁ�µZ¼fuY�Ê]ZË��Y� ,É�Z³�Z�Z¿{Ây
�ÉZÅ� Ä¿Â³� Á� ¹Y{Z]� Ê�uÁ� ÉZÅ� Ä¿Â³� �{� É�Z³�Z�

��Àm��Y�½M�|¿ÁZ�ËÂyPrunus�dÌ �Á�Ê���]�ZfËZÆ¿�Á�
�ÉZÅ�¶·MS�¹Y{Z]�ÉZÅ�Ä¿Â³�¾Ì]��]YÁ��Ä ·Z�»��Â�À»�Ä]�

�Z]�Ê»|��  
  

ZÅ��Á��Á�{YÂ» 

³�{YÂ»ÌÊÅZ  
{Y| e��� � �Y� Ä¿Â¼¿��� Ê�uÁ� ¹Y{Z]� Ä¿Â³��ª�ZÀ»� �Y

�½Y�ËY�¦¸fz»�®�y�c�Â��Á{�Ä]� Á�|Ë{�³�É�ÁM��¼m
Á�µ�Z°Ì¸Ì��Z]�Ã|�ZË��Ã|���ËÔÌ§ÂÌ·�ÃY�¼Å�Ä]�{Y| e����

� Ä¿Â¼¿� �Y³�Y� ¹Y{Z]� Ä]� Äf�]YÁ� ÉZÅ� Ä¿Â½ÂÌ�°¸¯� ¡Z]��
� ÃZ´�¿Y{ZÌ¿�¨Ì·Z¯� ,Ä¿Â¼¿� Á{�Y��¿Y{Á� ZÌm�Âm� ÃZ´��ZÆq��

Ä¿Â¼¿� Y|Ë�Â¸§� ÃZ´�¿Y{� �Y�� �Â¼n»� �{� Á��� Ä¿Â¼¿��{�Â»
��ËZ»�M�d§�³��Y�«��µÁ|m���  

�  
�µÁ|m�-��Àm�ÉZÅ�Ä¿Â³�ÊÅZÌ³�{YÂ»�cZ�z�»�Prunus�ÉZÅ�¶·M��ÂÀe�Ê���]��{�Ã{Z¨f�Y�{�Â»�S 

�µ��ÉÁ��Ã�Z¼�
��Z³M 

�Ã�Z¼�
Ä¿Â¼¿ 

ÃÁ�³ �Â�¯ ½Zf�Yd·ZËY �Æ� 

� �� P. trichamygdalus Amygdalus ½Y�ËY ��Z§ [Y�Y{ 

� �� P. korshinskyi Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

� �� P. lycioides (var.horrida) Dodecandra ½Y�ËY ��Z§ �Ë�Ì¿ 

� �� P. korshinskyi Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

� �� P. elaeagnifolia Orientalis ËY½Y� ��Z§ [Y�Y{ 

� �� P. korshinskyi Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

� �� P. korshinskyi Amygdalus ½Y�ËY ��Z§ [Y�Y{ 

� �� P. korshinskyi Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

� �� P. lycioides (var.horrida) Dodecandra ½Y�ËY ��Z§ [Y�Y{ 

�� �� P. fenzliana Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

�� �� P. scoparia Spartioides ½Y�ËY ��Z§ [Y�Y{ 

�� �� P. fenzliana Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 
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�ÉÁ��Ã�Z¼�

M�µ���Z³ 

�Ã�Z¼�
Ä¿Â¼¿ 

Ä¿Â³ ÃÁ�³ �Â�¯ ½Zf�Yd·ZËY �Æ� 

�� �� P. korshinskyi Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

�� �� P. kotschii Orientalis ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

�� �� P. korshinskyi Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

�� �� P. kotschii Orientalis ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

�� �� P. brahuica Dodecandra ½Y�ËY Ê]�£�½ZnËZ]�}M {Z]ZÆ» 

�� �� P. elaeagnifolia Orientalis ½Y�ËY ½Zf�{�¯ ½Y�ZÌ»Z¯ 

�� �� P. kotschii Orientalis ½Y�ËY Ê]�£�½ZnËZ]�}M d�{�� 

�� �� P. pabotti Orientalis ½Y�ËY ½Zf�{�¯ ½Y�ZÌ»Z¯ 

�� �� P. communis Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M d�{�� 

�� �� P. communis Amygdalus ½Y�ËY ½Zf�{�¯ �¬� 

�� �� P. nairica Dodecandra ½Y�ËY Ê]�£�½ZnËZ]�}M ÄËÂÀ�Y 

�� �� P. communis Amygdalus ½Y�ËY ½Zf�{�¯ �¬� 

�� �� P. nairica Dodecandra ½Y�ËY ½Zf�{�¯ k|ÀÀ� 

��  �� P. kotschii Orientalis ½Y�ËY ½Zf�{�¯ Ä¿Z] 

�� �� P. nairica Dodecandra ½Y�ËY ½Zf�{�¯ k|ÀÀ� 

�� �� P. fenzliana Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M Â¯Z» 

�� �� P. hauskonechtii (var. 
pubescence) 

Amygdalus ½Y�ËY ½Zf�{�¯ k|ÀÀ� 

�� ��  P. spp Almond spp. ½Y�ËY §��Z �Y�Ì� 

�� �� P. elaeagnifolia Orientalis ½Y�ËY ½Zf�{�¯  ½Y�ZÌ»Z¯ 

�� 

 
�� P. lycioides Dodecandra ½Y�ËY ��Z§ �Ë�Ì¿  

 

�� �� P. lycioides var.horrida Dodecandra ½Y�ËY ��Z§ [Y�Y{ 

�� �� P. elaeagnifolia Orientalis ½Y�ËY ��Z§ [Y�Y{ 

�� �� P. scoparia Spartioides ½Y�ËY ½Z»�¯ ÄÌWÁ��Y 

�� �� P. dulcis Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ½ZÌ§Â� 

�� �� P. eburnea Dodecandra ½Y�ËY ��Z§ �Ë�Ì¿ 

�� �� P. dulcis Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ¡Z]�Ã�« 

�� �� P. spp Almond spp. ½Y�ËY ��Z§ �Y�Ì� 

�� �� P. dulcis Amygdalus ËY½Y� ��Z§ ½Z^Æf�Y 

�� �� P. elaegnifolia Orientalis ½Y�ËY ��Z§ �Ë�Ì¿ 

�� �� P. dulcis Amygdalus ½Y�ËY ��Z§ �Ë�Ì¿ 

�� �� P. elaegnifolia Orientalis ½Y�ËY ��Z§ �Ë�Ì¿ 

�� �� P. spartioides Spartioides ½Y�ËY ½Y�Æe ½Y�Æe 

�� �� P. hauskonechtii Amygdalus ½Y�ËY ¯½Zf�{� ½YÂË�» 

�� �� P. keredjensis Spartioides ½Y�ËY ½Y�Æe ½Y�Æe 

�� �� P. hauskonechtii Amygdalus ½Y�ËY ½Zf�{�¯ ½YÂË�»  
�� �� P. dulcis Amygdalus ½Y�ËY ½Y�Æe ½Y{�¯ 

�� �� P. dulcis Amygdalus ½Y�ËY ½Y�Æe {�´f�Å  
�� ��� P. fenzliana (5-1) Amygdalus ½Y�ËY §��Z Z�§ 

�� �� P. spartioides Spartioides ½Y�ËY ½Y�Æe k�¯ 

�� ��� P. reticulata (5-2) Orientalis ½Y�ËY ��Z§ Z�§ 

�� �� P. scoparia Spartioides ½Y�ËY ½Y�Æe k�¯ 

�� ��� P. korshinskyi (5-3) Amygdalus ½Y�ËY ��Z§ Z�§ 

�� �� P. elaeagnifolia Orientalis ½Y�ËY ÆqÉ�ZÌfz]�Á�µZv»�Z ½Z³{�· 

�� ��� P. elaeagnifolia (5-4) Orientalis ½Y�ËY ��Z§ Z�§ 

�� �� P. spartioides Spartioides ½Y�ËY É�ZÌfz]�Á�µZv»�ZÆq {�¯�Æ� 

�� ��� P. korshinskyi (5-5) Amygdalus ½Y�ËY ��Z§ Z�§ 

�� ��� P. spartioides Spartioides ½Y�ËY fz]�Á�µZv»�ZÆqÉ�ZÌ {�¯�Æ� 

�� ��� P. elaeagnifolia (6-7) Orientalis ½Y�ËY ��Z§ Z�§ 

�� ��� P. scoparia Spartioides ½Y�ËY É�ZÌfz]�Á�µZv»�ZÆq ½Z³{�· 

�� ��� P. erioclada Dodecandra ½Y�ËY ��Z§ Z�§ 

�� ��� P. erioclada Dodecandra ½Y�ËY É�ZÌfz]�Á�µZv»�ZÆq  ½Z��Z§ 

�� ��� P. korshinskyi Amygdalus ½Y�ËY ��Z§ Z�§ 
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�µ��ÉÁ��Ã�Z¼�
��Z³M 

Ä¿Â¼¿�Ã�Z¼� Ä¿Â³����������������������������������������������� ÃÁ�³ �Â�¯ ½Zf�Yd·ZËY �Æ� 

�� ��� P. erioclada (5-24) Dodecandra ½Y�ËY ��Z§ Z�§ 

�� ��� P. carduchurum Orientalis ½Y�ËY ½Zf�{�¯ �¬� 

�� ��� P. glauca (7-1) Spartioides ½Y�ËY ��Z§ Z�§ 

�� ��� P. orientalis Orientalis ½Y�ËY ½Zf�{�¯ �¬� 

�� ��� P. scoparia (8-10) Spartioides ½Y�ËY ��Z§ Z�§ 

�� ��� P. webbii(DPRU0197-4) Amygdalus Z°Ë�»M ZÌm�Âm �Â´¸aZeM 

�� ��� P. carduchrom Orientalis ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

�� ��� P. persica (cv.Okinawa) Peach Z°Ë�»M Y|Ë�Â¸§ ¶ËÁ�ÀÌ³ 

�� ��� P. carduchrom Orientalis ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

�� ��� P. dulcis × P. persica (Tardy 
Nonpareil×97-47C) 

Peach&Almond Z°Ë�»M Y|Ë�Â¸§ ¶ËÁ�ÀÌ³ 

�� ��� P. trichamygdalus Amygdalus ½Y�ËY Ê]�£�½ZnËZ]�}M ÄÌ»Á�Y 

�� ��� P. dulcis (cv.Nonpareil)(UCD 
10,1-20) 

Amygdalus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. fenzliana Amygdalus ½Y�ËY Z]�}MÊ]�£�½ZnË ÄÌ»Á�Y 

�� ��� P. dulcis (cv.Carmel)(UCD) Amygdalus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. kotschii Orientalis ½Y�ËY ½Zf�{�¯ �¬� 

�� ��� P. dulcis (cv.Texas, 
Mission)(UCD 5,4-1) 

Amygdalus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. argentea (USDA 7-23) Orientalis Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. glandulosa (USDA 8-3) Plum Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. bucharica (USDA 10-8) Amygdalus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. pedunculata (USDA) Leptopus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. fenzliana (UCD species block) Amygdalus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. triloba, (P. ulmifolia)(USDA 
1-2) 

Plum Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. kuramica (USDA 9-33) Amygdalus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. spp (USDA 12-30) Leptopus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. petunnikowii (USDA) 
Chameamygdal

us 
Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. salicina (cv. Gulf rose) Plum Z°Ë�»M Y|Ë�Â¸§ ¶ËÁ�ÀÌ³ 

�� ��� P. tangutica (P. 
dehiscens)(USDA 2-4) 

Amygdalus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� P. geniculata (R8T2) Plum Z°Ë�»M Y|Ë�Â¸§ ¶ËÁ�ÀÌ³ 

�� ��� P. tennella (P. nana)(USDA 11-
2) 

Chameamygdal
us 

Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ���  P. kansuensis (1422) Peach Z°Ë�»M ZÌm�Âm �Â´¸aZeM 

�� ��� P. webbii (UCD 7-28) Amygdalus Z°Ë�»M ZÌ¿�¨Ì·Z¯ �ËÂË{ 

�� ��� 
P. dulcis × P. persica (Nonpareil 

×Y|Ë�Â¸§ King)(1444) Peach&Almond Z°Ë�»M Y|Ë�Â¸§ ¶ËÁ�ÀÌ³ 

 
�kY�zf�YDNA  

DNA� �Y� Ê»Â¿�����®�y�±�]� ¹�³� Ê¸Ì»����Ì¸Ì§ÂÌ·
µ�Z°Ì¸Ì�� Z]� Ã|��®�y� ZË� Ã|�� ��_�a� ÊÀÌ»��Á�� Z]

]�¹ÂÌ¿Â»M�¶Ìf»�É�e�¶Ìf��|ËZ»Á�]�CTAB��,��]�ª^�À»
��Á�[Ortega & Dicenta (2003) ��]�cY�ÌÌ¤e�Êy�]�Z]�

¯� ¶°eÁ�a� ÊÀÌ»��Z�YÌ� ½�ZQiagen (2006)�kY�zf�Y�
�ÉZ»{��{�Á�|��� -|��Ã�Ìy}�{Y�´Ìf¿Z��Äm�{��  

�Y�¼Ì¸a�ÉY�Ã�Ìn¿���À¯YÁ  
��Y�¼Ì¸a�ÉY�Ã�Ìn¿���À¯YÁ��Y�Ã{Z¨f�Y�Z]�Ä��³�Z£M�d¨m�

Ã�¿�{�(EM-PC2consF, EM-PC3consR; PaConsI-F, 

EM-PC1consR; PaConsI-F, EM-PC3consR)�®Ë�,�
Ê»Â¼��³�Z£M�d¨m��AmyC5R� �AS1II�� ,�®Ë�d¨m

Ê�Z�fyY��³�Z£M��É�Z³�Z�{Ây�AmyC5R��CEBASf��
Á�Ë///®��/////É��£M///³�Z/////��Àq////³|////¿Z////Ä�



���  �����������Ä¸n»�Ê¿Z^£Z]�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,��,���� 

Multiplex��CEBASfAmyC5R�� AS1II� ��ÄÌ¸¯�ÉY�]�Â¯~»�ÉZÅ�Ä¿Â¼¿����Ä¿Â¼¿��|��¹Zn¿Y����µÁ|m���  
�  

�µÁ|m�-�Ã{Z¨f�Y�{�Â»�ÉZÅ�³�Z£M�cZ�z�»�Z�eY�ÉZ»{�,Ê·YÂe�,�^À»µ���ÉZÅ�¶·M��ÂÀe�Ê���]��{S¹Y{Z]�Ê�uÁ�ÉZÅ�Ä¿Â³�  

¦Ë{�  �³�Z£M��Â¿  S �¶·M�ÉZÅ�³�Z£M
ÉZÅ 

�^À»  ZÅ�³�Z£M�Ê·YÂe  
µZ�eY�ÉZ»{  

��Äm�{
{Y�´Ìf¿Z�� 

PaConsI-F-
FAM 

5-(C/A)CT TGT TCT TG(C/G) TTT (T/C)GC 
TTT CTT C-3, �  

Degenerate 
Primers 

(First Intron) EM-
PC1consR 

Ortega et al. (2005) 
5-GCC A(C/T)T GTT G(A/C)A CAA A(C/T)T 

GAA-3 

��� 

PaConsI-F-
FAM 

5-(C/A)CT TGT TCT TG(C/G) TTT (T/C)GC 
TTT CTT C-3, �  

Degenerate 
Primers 

(First & Second 
Introns) 

EM-
PC3consR 

Ortega et al. (2006) 
5-AWS-TRC-CRT-GYT-TGT-TCC-ATT-C-3 

�� 

EM-
PC2consF 

5-TCA-CMA-TYC-ATG-GCC-TAT-GG-3 
�  

Degenerate 
Primers 

(Second Intron) 
EM-

PC3consR 

Sutherland et al. 
(2004) 

5-AWS-TRC-CRT-GYT-TGT-TCC-ATT-C-3 
�� 

AS1II-F 5-TATTTTCAATTTGTGCAACAATGG-3 �  Specific primers 
AmyC5R 

Tamura et al. (2000) 
5-CAAAATACCACTTCATGTAACAAC-3 

�� 

CEBASf 5-AGATCTATCTATATCTTAAGTCTG-3 �  Specific Primers 
AmyC5R 

Zeinalabedini et 
al.(2007b) 5-CAAAATACCACTTCATGTAACAAC-3 

�� 

AS1II-F 5-TATTTTCAATTTGTGCAACAATGG-3 
CEBASf 5-AGATCTATCTATATCTTAAGTCTG-3 �  Multiplex 

Primers 
AmyC5R 

Sanchez-Perez et 
al.(2004) 

5-CAAAATACCACTTCATGTAACAAC-3 
�� 

 
�d¯��� �Y� ZÅ�³�Z£M�¾ËYMWG (Biotech)��Á�½Z¼·M

�d¯��Eurofins (US)|¿|��É�Y|Ë�y����cZ�ËZ»�M� �{
�¥�Á|ÀaY��Z»�ÉZÅ�¸°ËZ�Â»�e� �Y� �Â¯~»�� µ|»5341 

Mastercycler®epgradient��Á�|��Ã{Z¨f�Y�½{�¯�ÄÀÌÆ]�
�//ËY�/��PCR�°eÁ�a�Á//Å�¶//mÂ»�ÉZ//�{Ân¿Y//�|��¹Z
��µÁ|m����  

  
µÁ|m�-�Y�»��ÉZÅ�¶·M�Ê���]��{��¸°ËZ�Â»�e�ÃZ´f�{��ËY���Á�¶uS¹Y{Z]�Ê�uÁ�ÉZÅ�Ä¿Â³� 

 �Äf���YÁ
ÄÌ·ÁY�É�Z� 

�Äf���YÁ
É�Z� 

µZ�eY �Ìj°e  �Äf���YÁ
É�Z� 

µZ�eY �Ìj°e ��Ìj°e
ÊËZÆf¿Y 

Tempreture 
(C) 

�� �� ��� �� - - - �� 

Time (min) � � �  � - - - � 

(PaCons I-FD/  EM-
PC1ConsRD) 

 
Cycles - �� - - - - 

Tempreture 
(C) 

�� �� �� �� �� �� �� - 

Time (min) �  ��ÄÌ¿Zi� � � ��ÄÌ¿Zi� � �����½{Á�§Y�ÃÁÔ��Ä]���
¶°Ì���Å��{�ÄÌ¿Ze� 

- 
(PaCons I-FD/  EM-

PC3ConsRD) & 
(EM-PC2ConsFD /  EM-

PC3ConsRD) 
Cycles - �� �� - 

Tempreture 
(C) 

�� �� �� �� - - - �� 

Time (min) � � � � - - - �� 

(AS1II /  AmyC5R) 	 
(CEBASf /  AmyC5R) & 

(AS1II /  CEBASf /  
AmyC5R) Cycles - �� - - - - 

  
�cÓÂ�v»���Â§Á�f°·YPCR  

� ��Z³M� µ�� ÉÁ�� É�Ìj°e� cÓÂ�v»(GPG/LE, 

American Bioanalytical)����Z]� Á� É�Z�Y|m� |��{�
»Á�]� ¹ÂË|ÌeY� �Y� Ã{Z¨f�Y|�� É�Ì»M� ²¿�� |ËZ���°��

É�Y{�]��Z]�ÃZ´f�{��Y�Ã{Z¨f�YY{�µ��Foto/UV®300�Á�
� �Y�§Y� ¹�¿�®¼¯� Z]Foto/Analyst®PcImage��|�� ¹Zn¿Y

��¶°�����  

ZÅ�¶·M�Ã�Y|¿Y�¾ÌÌ e  
� ZÅ�¶·M� Ã�Y|¿Y�¾ÌÌ e� �Y�§Y� ¹�¿� �Y� Ã{Z¨f�Y� Z]Quantity 

One - 4.6.6 (Basic)�� d¯����¿Z�Ì·� dveBiorad�
Á�d§�³�¹Zn¿Y�Ê»Z¼e��{�ZÅ�³�Z£M�ÄÌ¸¯�ÉY�]����,Ä¿Â¼¿�

� Ã�Y|¿Y� ZÅ�YÂ¿|Ë{�³� �z�»� ���³�Z£M� d¨m� �Y� �b�
� µÁY� ½Á�fÀËY�PaConsI-F(FAM)/EM-PC1consR��

�ÉZÅ�¶·M� �Ìj°e�ÉY�]� Y{|n»S�®¼¯� Z]� Á� |�� Ã{Z¨f�Y�



  Ê¼uY�½Y�Z°¼Å�Á����Ìj°e�dÌ �Á�Ê]ZË��YÉZÅ�¶·M��¦¸fz»�ÉZÅ�Ä¿Â³��{�É�Z³�Z�Z¿�ÉZÅ�¹Y{Z]���  ��� 

� [ZË� Ê·YÂe� ÃZ´f�{ABI 3730xl� �¯�»� �{�ICBR�
�Interdisciplinary Center for Biotechnology 

Research, University of Florida�� cZ»Á�¯���²¿�
�Z´¿����Á��ª]Z�»�ZÅ�¶·MOrtega et al. (2005)�¾ÌÌ e�
|����b����Y�§Y�¹�¿�®¼¯�Z]Gene Marker|¯���Ê¿YÂy

|¿|�|��¾ÌÌ e� �e� ªÌ«{� �Â�]� ZÅ� ¶·M� Ã�Y|¿Y� Á���ÄÌ¸¯�
�Ê»Z¼e�ÉY�]��Â¯~»�¶uY�»ÉZÅ�YÂ¿��{�¦Ì ��Á{�Ä¸u�»�

|Ë{�³��Y�°e�Ã�Z]Á{�{�Â»� Y{|n»�lËZf¿�ÄÌ¸¯� ,½ZËZa� �{�Á�
¾ÌÀr¼Å� Á� d§�³� �Y�«� Ê¿YÂy� �Z]� ÊnÀ�� dv���¹�Ó

|�� ¹Zn¿Y�ÉZÅ� Ä¿Â¼¿� �Y� ®Ë� �Å� ÉY�]� ZÅ�YÂ¿� Ã�Y|¿Y� Á�
|��¾ÌÌ e��³�Z£M�d¨m�¾ËY�ÉY�]�ÊÅZÌ³�  

�Ã�Y|¿Y�Ä�ËZ¬»��YZÅ�¶·M��Y�Ã{Z¨f�Y�Z]�Ã|���Ìj°e�É��
� Ã�Y|¿Y� Z]� �³�Z£M�d¨mZÅ� ¶·M� �{� Ã|����Y�³� É��]ZÀ»

�¶·M�dÌ �Á�,|¿{Â]�¹Y{Z]�¹Z«�Y�ÉÁ���]�Ze|¼��Ä¯�,Ê¸^«S�
�¶·M�½YÂÀ�� Ä]�½{Â]� |Ë|m�c�Â�� �{� Á� |��¾ÌÌ e� ZÆ¿M

|Ë{�³�¾ÌÌ e�|Ë|¿Z¯��  
� Ä�ËZ¬»� Z]ZÅ� ¶·M��³�Z£M� d¨m���� �{� |Ë|¿Z¯� É

�½YÂÀ��Ä]�ÓZ]�É�Ë~a��Y�°e�Z]�¶·M�Á{�ZfËZÆ¿�,Ã|��Ã{Z¨f�Y
ZÅ�¶·M�ÉS��¾ÌÌ e���¿�{�Â»�Ä¿Â³�|���ÉZÅ�¶·M�Ê¿YÁY�§

S�½Y�Ì»� ¾ÌÌ e� ªË��� �Y� Ê���]� {�Â»� ÉZÅ� Ä¿Â¼¿� �{�
¶·M��Â¿��Å�|��{ S �ÉZÅ�¶·M��Â¼n»�Ä]�d^�¿S�d�|]�

� ZÅ� Ä¿Â¼¿� ÄÌ¸¯� �Y� Ã|»M(de Cuyper et al., 2005; 

Schueler et al., 2006; Stanys et al., 2008)�Ä^�Zv»�
Y�§Y�¹�¿� Z]� ZÆ¿M�Ê¿YÁY�§�Ä�ËZ¬»��Y{Â¼¿�Á�|Ë{�³��Excell�

�|Ë{�³�ºÌ��e��¶°�����  
ZÅ�Ã{Y{�ÄË�ne  

� Ã|»M�d�|]� lËZf¿� Ä»Z¿�]� �YGene marker���Ä]� �Â]�»
� ÉZÅ�³�Z£M� d¨mPaConsI-FD� Á�EM-PC1consRD��

]�Ä�¶ËZ§�®Ë�c�Â�ExcellÄ»Z¿�]�Ä]� Power Marker 

�Zn¿M��{�Á�¶¬fÀ»ÉZÅ�ÄË�ne¹Zn¿Y�¹�Ó��Ä¸�Z§�Á�d§�Ë~a�
Ê°Ìf¿��ÃÁ�³�Å//ÉZ�fz»//¸¦�»Â¿Â�¯Ze//Ê���//»Z//¶����

ÃÁ�³Amygdalus, Orientalis, Spartioides, 

Dodecandra, Chameamygdalus, Leptopus, 

Almond spp.,,��±�Á{Â¸Å� ,¹Y{Z]��Â¸Å�Á�Â·M��ÄmÂe� Z]�
�ÉZÅ�¶·M� Ã�Y|¿Y� Ä]S|Ë{�³�¾ÌÌ e�� ���b��¹�¿�®¼¯� Z]

� �Y�§YTree view� ¹Y�³Á�|¿{��®Ì¿�Â¸Ì§��]YÁ�� Ä]��Â]�»
�³��Y�«�Ê���]�{�Â»��ËZ»�M��{�Ä¯�¹Y{Z]�¦¸fz»�ÉZÅ�ÃÁ

�|¿{Â]�Äf§�³|��ºÌ��e���¶°����  

hv]�Á�lËZf¿ 

�ÉZÅ�¶·M��ÂÀeS 

�ÉZÅ�¶·M��Y�ÊËÓZ]��ZÌ�]��ÂÀe�¦¸fz»�ÉZÅ�³�Z£M�{�]�Z¯
�{Y{� ½Z�¿� Ê���]� {�Â»� ÉZÅ� Ä¿Â¼¿� �{� Y�� É�Z³�Z�Z¿

��¶°��� ���ÉZÅ�Ä¿Â³��{�Ê¸·M��ÂÀe�¾ËY�Ä°ÀËY�º£��Ê¸�
Ê�uÁ��Y�Ê·Á� {Â]�cÁZ¨f»�Ê�Y���ÉZÅ� ¹Y{Z]� Z]� ÓZ¼fuY�

�Ê¸ÅY�¹Y{Z]�É�Y~³�Ã�Z¼��Á�Ã�Y|¿Y�¾ÌÌ e�Ê]ZË��Y�ºf�Ì�
d�Y� Ã|�� Ã{Z¨f�Y� �ÅÁ�a� ¾ËY� �{� ���{� ZÅ� ¶·M� Ã�Y|¿Y

�½Z°»S��ÂÀe��Y�½Z�¿�Ä¯�{Â]�cÁZ¨f»��ZÌ�]�Ê���]�{�Â»�
Y�ÉÓZ]Ë{�Y{�½Z°»�¾�� 

� Â¸m� Ä]� Á�� �³�Z£MPaConsI-FÌ�� ÄÌuZ¿� �Y��µZÀ´
�Ä]��Â]�»�|ËZfbaS-RNases�d�Y� Ã|��ÊuY����ÔÌ³�

(Sonneveld et al., 2003)���³�Z£M� �Ì¤f»� ÄÌuZ¿� Á
PC1consRD�EM-�Ä¬�À»� Á� µÁY� ½Á�fÀËY� �Z�Y� �]�

�µÁY� Ã|��d�Z¨u���ÀmPrunus� �d�Y� Ã|��ÊuY����
� ¾ËY� �Â¼n»��Ê»� �Ìj°e� Y�� µÁY� ½Á�fÀËY� ÄÌuZ¿� �³�Z£M�

� |ÀÀ¯(Ortega et al., 2005)����{� ZÅ�YÂ¿� Ã�Y|¿Y� Ã{Á|v»
�Ã�¿�{� �³�Z£M� d¨m� ÉY�]� �ËZ»�M� {�Â»� ÉZÅ� Ä¿Â¼¿

� µÁY� ½Á�fÀËYEM-PC1consRD� �PaConsI-F(FAM)�
�¾Ì]bp�������¹Y{Z]��{P. dulcis�Ä¿Â¼¿�,�����Zebp�����

�� Â·M� �{P. geniculata� Ä¿Â¼¿� ,���� �{Â]� �Ì¤f»� ��Ã�Y|¿Y
�¾Ì]�ZÅ�Ä¿Â¼¿��j¯Y��{�Ã|���Ìj°e�ÉZÅ��YÂ¿����Ze�����

{Â]��Ì¤f»��Z]�d¨m��Z»Y º«��,Ä¿Â¼¿�Ä���{��¬§''Texas''�Á�
ÉZÅ�Ä¿Â³�P. bucharicaÁ��P. geniculata�Z]�ÊËZÅ�YÂ¿�

�ÓZ]�ÉZÅ� Ã�Y|¿Y��\Ìe�e� Ä]���� ,����� Á������d¨m�
�Z]�����Âe�ZÅ�³�Z£M�¾ËY�{�]�Z¯�|��Ã|Ë{Ortega et al. 

(2006)�{� ¹Y{Z]� ¹Z«�Y� �j¯Y Ê¸·M� Ã�Y|¿Y� �Ì¿�¾Ì]�����Ze�
���{Y{�½Z�¿�Y���Z]�d¨m����Ã�Y|¿Y�¹Y{Z]�º«���ZÆq��{�Z»Y
�ÉZÅ����¶·M�ÉY�]�S1�Á������¶·M�ÉY�]�S14�ÄÌuZ¿��{�

|�� �Ìj°e� µÁY� ½Á�fÀËY� ��¶·M� ,Ê���]� ¾ËY� �{� ÄnÌf¿� �{
�º«�� �{� Ã|���Ìj°eTexas�¶·M� Y��S1� Á�ZÅ�¶·M��Ìj°e�É

�Â·M�Á�¹Y{Z]�Ä¿Â³�Á{��{�Ã|���ÉZÅ�Ä¿Â¼¿���Á�������¶·M
S14|¿|��É�Y~´»Z¿��  

�ÉZÅ�³�Z£M�{�]�Z¯PaConsI-F� Á�EMPC3consRD�
�Ã|��d�Z¨u�ÄÌuZ¿�Ze�|ËZfba�µZÀ´Ì��ÄÌuZ¿��Ìj°e�h�Z]

C3� {Â�� Ê»�(Ortega et al., 2006)� �ZÅ� ¶·M��Ìj°e� É
³�Z£M� Z]� Ã|�//ÉZÅ� EM-PC3consRD��PaConsI-

F(FAM)Ã{Á|v»� ,�¶«Y|u�¾Ì]�ÉY� Ã�Y|¿Y�bp��������{



���  �����������Ä¸n»�Ê¿Z^£Z]�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,��,���� 

Â³�Ä¿P. korshinskyi�Ä¿Â¼¿�,�����Zebp��������Ä¿Â³��{
P. orientalis�Ä¿Â¼¿� ,�����|¿{�¯��Ìj°e� Y�� ��¾ËY�{�]�Z¯

��Y�«� Ã{Z¨f�Y� {�Â»� �ËZ»�M� ¾ËY� �{� Ä¯� �³�Z£M� d¨m
� ¶·M� �¬§� Ô^«� d§�³S26�{Â]� Ã{Â¼¿� �Ìj°e� ¹Y{Z]� �{� Y��
(Ortega et al., 2006)�  

�Ã�Y|¿Y�ZÅ�¶·M���Âe�Ã|���Ìj°e�É�Z£M�ÉZÅ�³EM-

PC2consFD�Á�EM-PC3consRD�¾Ì]�ÉY�Ã{Á|v»�bp�
������Ä¿Â³��{P. korshinskyi�Ä¿Â¼¿� ,�����Zebp�����

�� Ä¿Â³� �{P. elaeagnifolia� Ä¿Â¼¿� ,���� �{Â]� �Ì¤f»��
Ortega et al. (2006)�Ã�Y|¿Y��Ì¿�ZÅ�¶·M�Z]�Ã|���Ìj°e�É

�¾Ì]�Y���³�Z£M�d¨m�¾ËY��Y�Ã{Z¨f�Y����� -����Z]�d¨m�
|¿{Â¼¿���Y�³�¹Y{Z]�¹Z«�Y��{���¾Ë�f°qÂ¯�ZÆ¿M���Y�³��{

�Ã�Y|¿YZÅ�¶·M�Ä]��Â]�»�\Ìe�e�Ä]�Ã|���Ìj°e�ÉZÅ�¶·M�É
S10�,S11�,S15�,S18�Á�S28�¾Ì]�ÉY�Ã�Y|¿Y�Ä¯�{Â]����Ze�����

|Àf�Y{� �Z]� d¨m� �ËZ»�M� ¾ËY� �{� Z»Y� Ã�Y|¿Y��ZÅ� ¶·M�É
��Y��f�Ì]�Z»Â¼��Ã|���Ìj°e���{Â]��Z]�d¨m���  

� ÉZÅ�³�Z£MAS1II� Á�AmyC5R�Ê·YÂe� ÉY�Y{�
��ZÆq�¾Ì]� �{��f�»S-RNases�\Ìe�e�Ä]�Ä¯�|Àf�Å�

�Ã|��d�Z¨u�ª�ZÀ»��{C1�Á�C5�Ä]��Â]�»�S-RNases�
Ã�Ìe�Rosaceae� |¿�Y{� {ÂmÁ�.(Tamura et al., 2000)�

e� Z^Ë�¬e� ZÅ�³�Z£M� ¾ËY� ½Z°»� µÂ�� ¹Z¼S�Ê»� �Ìj°e� Y��
�Ä]� �{Z«� Ä¯� d�Y� ¾ËY� ZÆ¿M� ¦ �� Ä�¬¿� Ê·Á� ,|ÀÀ¯

�ÉZÅ�¶·M��Ìz�eS3�Á�Sf�¾ËY�Á{��Å�Á�|Àf�Ì¿�ZÅ�¶·M�
��]Y�]�ÉY�Ã�Y|¿Y����|ÀÅ{�Ê»�½Z�¿�Y���Z]�d¨m����¾ËY��{

�¶«Y|u� Ã�Y|¿Y� Z]� ÊËZÅ� ¶·M� �³�Z£M� d¨m� ¾ËY� �ËZ»�M
bp������Ä¿Â³��{P. communis�Ä¿Â¼¿�,�����Zebp�����
��Ä¿Â³��{P. elaeagnifolia�Ä¿Â¼¿�,������|¿{�¯��Ìj°e�Y�

�{Á|u�Á���¾Ì]��{�Y��¶·M����½Z�¿�Ê���]�{�Â»�Ä¿Â¼¿�
|¿{Y{� �� Ä¯� d�Ì·Zu� �{� ¾ËYTamura et al., �(2000)�

�ÉZÅ�³�Z£M�ÉY�]�Ã�Y|¿Y�Ã{Á|v»AmyC5R���AS1II�Y��
¾Ì] bp�����-����Á�|¿{Â¼¿���Y�³�¹Y{Z]�º«��lÀa��{�

e� Ã�Y|¿Y� �{�cÁZ¨ZÅ�¶·M�cÁZ¨e�¶Ì·{�Ä]� Y�� Ã|���Ìj°e�É
��ZÌ�]� ÄÌuZ¿� �{� Ä¯�|Àf�¿Y{� ZÆ¿M� ¹Á{�½Á�fÀËY� Ã�Y|¿Y� �{

� �Ì¤f»�Hypervariable region� �{�Y{� �Y�«� ��¾ËY
�ÉZÅ� Ä¿Â³� �{� ZÅ�YÂ¿� Ã�Y|¿Y� Ã{Á|v»� Ä¯� d�Ì·Zu�{
�ÉZÅ�³�Z£M� {�]�Z¯� Z]� Äf�]YÁ� ÉZÅ� Ä¿Â³� ZË� ¹Y{Z]� Ê�uÁ

AmyC5R� � �AS1IIF�¾Ì]�bp����-����Ã|��¾ÌÌ e�
�d�Y(Martinez Gomez et al., 2003)� ��¾ÌÀr¼Å� ZÆ¿M

��Àm� ÉZÅ� Ä¿Â³� �{� |Ë|m� ¶·M���Prunus���Y�³�
|¿{�¯� �Zeinalabedini et al.,�(2007a)��YÂ¿� Ã�Y|¿Y� �Ì¿�

� Y�� �³�Z£M�d¨m�¾ËY� Z]� Ã|»M�d�{�Ä]�ÉZÅbp�����-
���� ZÆÀe� Á� |¿{�¯���Y�³���� �{� Y��¶·M���Â¼¿���Y� Ä¿

|¿{Y{��Ìz�e�¹Y{Z]�Ê�uÁ�Ä¿Â³��ZÆq�  
d¨m�{�]�Z¯�Z]���Zu�Ê���]��{�³�Z£M� AmyC5R���

AS1IIF�Ä¿Â³�¹Y{Z]��Y�Ä¿Â¼¿�lÀa�ÉÁ��P. scoparia��{�,
� Ä¿Â¼¿���Ä¿Â¼¿� �{� Á�¶·M� Á{�����|���Ìj°e�¶·M�®Ë�

�Z]� Ä¯� |Ë{�´¿� �Ìj°e�É�YÂ¿� pÌÅ� ZÅ� Ä¿Â¼¿� �ËZ�� �{�Ê·Á
�lËZf¿Zeinalabedini et al. (2007)�Ä¿Â³��Â�y��{�P. 

scoparia{�Y{� d¬]Z�»�� ��¾ËY� �{� Ä¯� d�Ì·Zu� �{� ¾ËY
� Ä¿Â³� �{��ËZ»�MP. kansuensis�ÉZÅ� Ã�Y|¿Y� Z]�¶·M� Á{�

����Á����|���Ìj°e��Z]�d¨m����d¨m�{�]�Z¯�¾ÌÀr¼Å
��³�Z£MAmyC5R� � �CEBASf�¶·M�Ä¿Â³�pÌÅ�Sf�Êfu�

�ÉZÅ�Ä¿Â¼¿��{P. webbii{�°¿��Ìj°e��  
M�{�]�Z¯��³�Z£�SfF/SfR�����ÂeChannuntapipat 

et al., �(2003)� ¶·M��Ìz�e� Ä]� �{Z«� �Ì¿�Sf� �{�P. 

webbii{Â^¿�����{�Ê¿Z�§Y�Ã{�³{Ây�Ä¯�{�¯�½ZÌ]�ÉÁP. 

webbii� ¶·M� ®Ë� �Â�u� ÄnÌf¿� Ä°¿M� �Y��Ì]� |ËZ��Sf�
� ºf�Ì��½{Â]� µZ §�Ì£� �Y�Ê�Z¿� |�Z]S-RNases|�Z]���

³�Z£M��Y�Ê���]�¾ËY��{//Àq�ÉZÅ��//¿Z³|//�ÄMultiplex�
� AmyC5R� � CEBASf� � �AS1II� ��|��Ã{Z¨f�Y� �Ì¿��

� Ã�Y|¿Y� Z]�ÊËZÅ�YÂ¿�Ä¯�|¿�{Z«� ZÅ�³�Z£M�É���¾ËY����Á�
����� �Ìj°e� ÉY�]� �Z]� d¨m�ZÅ� ¶·M� ÉSf� Á�S3�|Ì·Âe�

�ÉZÅ�³�Z£M�{�]�Z¯�ªË����Y�Ä¯�|ÀÀ¯AmyC5R��AS1II�
{Â^¿� �Ìz�e� ¶]Z«� ��¾Ì]� �{� �³�Z£M� É��� ¾ËY� {�]�Z¯

� É�Z³�Z�{Ây� ¶·M� pÌÅ� Ê���]� {�Â»� ÉZÅ� `ÌeÂ¿���Z]
� {Á|u� Ã�Y|¿Y����Z]� d¨m�� �{Y|¿� ½Z�¿� Y�� ��É��� ¾ËY

�,ZÅ�³�Z£MZÅ�¶·M�¶«Y|u�Ã�Y|¿Y�Z]�ÊËbp�������Ä¿Â³��{P. 

communis�Ä¿Â¼¿�,����Ze bp��������,¶Ë�Za�½Z¿�º«���{
�Ä¿Â¼¿�����|¿{�¯��Ìj°e���Ä°Ì·Zu��{Sanchez-Perez et 

al. (2004)� Ã�Y|¿Y� Ã{Á|v»�ZÅ�¶·M���Âe� Ã|�� �Ìj°e�É
ÉZÅ�³�Z£M AmyC5R��CEBASf���AS1II¾Ì]�Y�� bp�

����-���{Â¼¿���Y�³�¹Y{Z]��{���  
�Ã�Z¼���³�Z£M�d¨m�{�]�Z¯��Á�����Âe�Ã|��Ê§� »�

Ma & Oliviera (2001)� �³�Z£M� d¨m� Á�SfF/SfR�
� ��Âe� Ã|�� Ê§� »Channuntapipat et al., �(2003)�

]//]�ÉY����/�{Ây�Ê///³�Z//É�Z¿Â³�¾Ì]��{�//Å�Ä//�ÉZ



  Ê¼uY�½Y�Z°¼Å�Á����Ìj°e�dÌ �Á�Ê]ZË��YÉZÅ�¶·M��¦¸fz»�ÉZÅ�Ä¿Â³��{�É�Z³�Z�Z¿�ÉZÅ�¹Y{Z]���  ��� 

P. elaegnifolia, P. hauskunechtii, P. scoparia, P. 

lycioides, P. orientalis, P. communis�,�{Ây�¶·M�pÌÅ
� {Y|¿� ½Z�¿� Y�� É�Z³�Z� (Elahi et al., 2008)��� �Y���

���]�{�Â»�Ä¿Â¼¿//»�M�¾ËY��{�Ê//ËZ//��{�,���¿Â¼¿�/�Ä
��ÉZÅ�Ã�Z¼����,���,���,��� ,���,���,���,���,���,

��� ,��� ,��� Á����� ��d¨m���� ��Âe� É�YÂ¿� pÌÅ
|Ë{�´¿��Ìj°e�Ã{Z¨f�Y�{�Â»�ÉZÅ��³�Z£M����Y�Ä¿Â¼¿�Á{��{

P. nairica��� ÉZÅ� Ã�Z¼���� Á���� ��¶·M� Á{� � �Y��Ì]
�ZË� É|ÌWÂ¸a� Ê¸a� �Y� Ê�Z¿� |¿YÂe� Ê»� Ä¯� d§ZË� �Ìj°e

|�Z]�Ê¿��½Z°»�½{Â]�Ä¿Z³|Àq� ���f�Ì]MZÅ�¶·��{�Ä¯�ÊË
�¾ËY� �{� {Â]� Ã|�� Ã|ÅZ�»�¹Y{Z]� ¹Z«�Y� �{�Ê¸^«�cZ��Y�³

|¿|���Ìj°e��Ì¿�Ê���]���º«�Nonpareil�ÉY�Y{�ZÅ�¶·M�É
S7� Á�S8���Y�³� Z]� Ä¯� {Â]�Tamura et al. �(2000) �,

Boskovic et al.� (2003) � ÁSanchez-Perez et al.�
(2004) d�Y{�d¬]Z�»��  

� º«��Texas� ÉY�Y{�ZÅ� ¶·M� ÉS1� Á�S5�Z]� Ä¯� {Â]�
���Y�³Boskovic al. (1997)�,�Tamura et al. (2000)�

Á Sutherland et al. (2004)d¬]Z�»��Á�{�Y{��º«�Carmel�
�Ä¯�Á{�±�Á{�ÉZÅ�¶·M�ÉY�Y{�d�Y��¯~·Y�©Â§�º«�S5�Á�
S8���Y�³�Z]�Ä¯�{Â]�Martinez-Gomez et al., �(2003)�
�ÁLopez et al.,�(2004){�Y{�d¬]Z�»��  

  
  

 

  
�¶°�� -��ÉZÅ�³�Z£M�{�]�Z¯PaConsI-F / EM-PC1ConsR�ÉZÅ�¶·M��ÂÀe�Ê���]�ÉY�]�S�,¹Y{Z]�Ê�uÁ�ÉZÅ�Ä¿Â³�

�Ê·Â°·Â»�½�Á��´¿Z�¿DNA��2Log Ladder, Biolab, 1ng DNA��ÉÁ���]�ZÅ�Ä¿Â¼¿�Ã�Z¼��ÉZËÂ³�Ê¬§Y��Âv»�ÉZÅ�Ã�Z¼��,
�|�Z]�Ê»���Z³M�µ���µÁ|m�ª]Z�»���  

  
�Ê¿YÁY�§�Ê���]É�Z³�Z�Z¿�ÉZÅ�¶·M  

�ÉÁ��Ê�Z�fyY�Á�Ã�¿�{��³�Z£M�d¨m�����Y�Ã{Z¨f�Y�Z]
�{Y| e� ,ZÅ�Ä¿Â¼¿�ÄÌ¸¯����|Ë{�³��Ìj°e�É�Z³�Z�Z¿�¶·M�

�Ê¸^«� cZ��Y�³� Z]� ZÅ� ¶·M� �Â¿� Á� Ã�Y|¿Y� Ä�ËZ¬»� Z]� Ä¯
�ÉZÅ�¶·M�Ä]��Â]�»�Ê¿YÁY�§�¾Ë�f�Ì]�Ä¯�|Ë{�³��z�»

S9�,S2�,S13�Á�S25�Z]�\Ìe�e�Ä]�Á������,����,�����Á�

���� |¿{Â]� |��{��¶°��� ��� ÉZÅ� ¶·MS16� ,S17� ,S18�,
S19,S22 � ,S28� Á�S30�d§ZË� Ä ·Z�»� {�Â»� ÉZÅ� Ä¿Â¼¿� �{�

�ÉZÅ�¶·M�Á�|Ë{�´¿S15�Á�S26�Z]�Á{��Å��Ì¿�����,|��{�
|¿{Y{�½Z�¿�Y��Ê¿YÁY�§�¾Ë�f¼¯���ÅÁ�a��{Lopez et al. 

(2006)� �{����]� �Y� ÊËZ°Ë�»M� Á� ÊËZaÁ�Y� ¹Y{Z]� º«���¾Ì
����ÉZÅ�¶·M�,É�Z³�Z�Z¿{Ây�¶·M�S8,S1 �,S7�Á�S5�Ä]�Y��



���  �����������Ä¸n»�Ê¿Z^£Z]�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,��,���� 

� Z]� \Ìe�e����� ,����� ,����� Á������Ä]� |��{�
|¿{�¯�Ê§� »�ZÅ�¶·M�¾Ë�e�½YÁY�§�½YÂÀ����Ê���]��{���

� ¾Ì]� �Y� ,Ê¿Y�ËY� ¹Y{Z]� º«�����¶·M� ,É�Z³�Z�Z¿{Ây� ¶·M�
ÉZÅS4�,S1�,S24 ,S7 �,S12�Á�S2�Z]�\Ìe�e�Ä]�Y������,���,
��� ,���� ,���� Á�����Ê§� »� ÊËZÅ� ¶·M� ½YÂÀ�� Ä]�

�É�Z³�Z�Z¿�ÉZÅ�¶·M�¾Ì]��{�Y��Ê¿YÁY�§�¾Ë�f�Ì]�Ä¯�|¿|�
� |Àf�Y{�Mousavi et al., 2010� ��� ¶·M� Ê¿YÁY�§S1��{�
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