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 \Ì�M������� xË��Y�Ê�Z¿�ÉZÅ ��Y�Ê·Â¸��ÉZÅ|ÀËY�§��{�¥ÔfyY�ÄnÌf¿��{�|¿YÂe�Ê»�Ê³{�
�ÉZÅ��À¯YÁ�Á�ZÅ�µÂ°·Â»Á�¯Z»�¾Ì]�¶]Z¬f»�cY�iY�,LZ�£�ÉZÅ�Ê³�ËÁ��{�ÊeY�ÌÌ¤e�{ÂmÁ�Ä¸¼m

{Â��{ZnËY�Ê¼Ë�¿M .�Ä¿YÂm�Ê^�¿�d]Â���Á�µÂ¸v»�ÉZÅ�cY�|ÌÅÂ]�¯��Y|¬»��ËZ»�M�¾ËY��{
¹Z«�Y�Ê�ËY��ÉZÅ Å�ÉÂ¸�¹Z«�Y�Á�½|�»M�Á�|Æ�»�|Ì¨��Á�w���,½ÂÅ{�� ,Ze�^·Y� ,¶ÌÅ�oY�Êm

{�Zf°¿�,ZeÂÌ¯�,�¿|ÀbË|ÀËY�¶Ì¸���µZ��|À¨�Y�Á�¾¼Æ]�,É{�,�}M�,½Z]M�ÉZÅ�ÃZ»��{�,|¸³�Zf�Y�Á�
������Y|¬»� ,ZÅ�dÌ·Á�f°·Y�d�¿�½Y�Ì»�¾ÌÀr¼Å�¡Z]�Ê Ì^���ËY���dve�LT50) �Äf�¯�ÉZ»{
½|� ��ZÅ�Ä¿Â¼¿��Y�|��{� (�¶¯Á��{�Ã|��µ�fÀ¯��ËY���dve�¹Z«�Y�µÂ¸v»�ÉZÅ�cY�|ÌÅÂ]�¯

�µZ��ÃZ»�¾¼Æ]����|��Ä^�Zv»� .cY�|ÌÅÂ]�¯�¶¯�½Y�Ì»�,Ê Ì^���ËY����{�{Y{�½Z�¿�lËZf¿ 

�{Â]�Ä ·Z�»�{�Â»�ÉZÅ�½Z»���ËZ���Y��f�Ì]�ÃZ»�¾¼Æ]��{�,¶Ì¸��Á�Â¸Å�¹Z«�Y��Ê�ËY��Ä¿YÂm�ÉZÅ
¸Å�¹Z«�Y�Ä¼Å��{�Ä¿YÂm�Ê^�¿�d]Â���½Y�Ì»�Á�Ä¿YÂm�½|���Z]�½Z»��Ä]�½|��®Ë{�¿�Z]�¶Ì¸��Á�Â

|Ì����j¯Y|u��Ä]�ÃZ»�|À¨�Y��{�Á�d§ZË��ËY�§Y�ZÅ .��Y|¬»�Z»{��ÅZ¯�Z]�,Ã|��µ�fÀ¯��ËY����{
d§ZË��ÅZ¯�µÂ¸v»�ÉZÅ�|À«�¶¯��Y|¬»� Á��ËY�§Y�Ê¿ÂË�d�¿.��{�d»ÁZ¬»�½Y�Ì»� ,¾ÌÀr¼Å�

Y� Ä¯�É�Â�� Ä]� {Â]�cÁZ¨f»� �´Ë|°Ë� Z]� �¶Ì¸�� Á�Â¸Å� ¹Z«�Y�,|Æ�»�|Ì¨�� Á�w���ÉÂ¸Å� ¹Z«�
¹ÁZ¬»�,���{�Zf°¿�Á�|¸³�Zf�Y�¶Ì¸��¹Z«�Y�Á�½|�»M�Á�½ÂÅ{� �Ä¿Zf�»��Ê³{��xË�Ä]�¹Z«�Y�¾Ë�e

|¿{Â]�ÃZ»�¾¼Æ]��{.  
  

             É|Ì¸¯�ÉZÅ�Ã�YÁ:Ê³{��xË�,µÂ¸v»�ÉZÅ�cY�|ÌÅÂ]�¯�¶¯�,Ê¿ÂË�d�¿� 
  

Ä»|¬»  
�ª�ZÀ»� �Y{� ½Y�y� ÉZÅ� Ärfy�{� Á� ½Zfy�{�����

|f »�½Z�¿��À¯YÁ�Ê¸�§�cY�ÌÌ¤e�Ä]�¦¸fz»�©���Ä]�,µ
|ÀÅ{�Ê» .�ÉYÂÅ�Á�[M�\�ZÀ»�µY�Ã|ËY��Â��Ä]� ÃZÌ³��³Y

��Á�]� \^�� Ê¸�§� �ÌÌ¤e� �Å� ÃZ´¿M� ,|�Z]� �Zy� Ä¬�À»
�½M�LZ¬]�ÉY�]�Ä¯�{Â��Ê»�ÃZÌ³��{�Ê°Ë�Â·ÂË�Ì§�cY�ÌÌ¤e
�Ê»�É�Á���É| ]�¶�§�ÉY�]�½|��Ã{Z»M�Á�¶�§�½M��{

� |�Z])Rasoolzadegan, 2007( .�Ê³|À¯Y�a� Á� É�Á�Z]
�,Ê³{��xË�|À¿Z»�Ê�Ìv»�ÉZÅ���f�Y�Ä¸Ì�Á�Ä]�½ZÅZÌ³
���f�Y�¾ËY�Ä¼Å�Ä¯�|¿Â��Ê»�{Á|v»�Ê°�y�Á�É�Â�

|¿Â��Ê»�ZÅ�µÂ¸���{�[M�µ{Z e�¹|��h�Z]�ZÅ, 2006)  
Sivaci.(� ZÅ�cY�|ÌÅÂ]�¯��ÉZÅ� Ã|ÀÀ¯�d�§Zv»�Ä¸¼m��Y

�ÉZÅ��Àe� Ä]� x�Za� �{� ZÆ¿M� �¼ne� Ä¯� |Àf�Å�É�¼�Y
Ìv»�d�Z¨u� ZË� Á� É�¼�Y� ºÌ�Àe� Z]� �Z^e�Y� �{� Ê�

�|�Z]�Ê»�Ê·Â¸��ÉZÅZ�£)Kerepesi, 1998.(�cY�ÌÌ¤e�
�{Â�� Ê»� ZÅ|À«� d�¸£� ½Y�Ì»�{� �ÌÌ¤e� h�Z]� Ê¸�§
(Ashworth et al., 1993; Barbaroux & Breda, 

2002; Rinne et al., 1994; Sivaci, 2006) �¥ÔfyY�Á�
�Y� �{� |¿YÂe� Ê»� Z»��� Ä]� ½|�� ¹ÁZ¬»� �{�d�¸£� Z]� �Z^e

� |�Z]� µÂ¸v»� ÉZÅ|À«)Morin et al., 2007 .(�|��{
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��  �Ã�Á{�½Y�ËY�Ê¿Z^£Z]�¹Â¸��Ä¸n»������������Ã�Z¼��, �, ���� 

��ÌiZe� Z»��� Ä]� ÃZÌ³� ½|�� ¹ÁZ¬»� ÉÁ�� �Ì¿� ÃZÌ³� d]Â��
� d�Y� �Y~³)Anisko & Lindstrom, 1995(�¾ËY� Ä]� ,

��Y� ZÅ�µÂ¸��[M� ,É�Z��¹ÁZ¬»�|ÀËY�§�Ê���{�Ä¯�c�Â�
�ÄnÌf¿��{�Á�|À¯�Ê»�d¯�u�¶WÂ¯YÁ�ÉÂ��Ä]�d�ÔaÂeÁ�a

� {ZnËY�\mÂ»�ÉZÅ�cY�|ÌÅÂ]�¯� Á�[M� �Ë{Z¬»� �{� �ÌÌ¤e
{Â��Ê»�¾Ì ». �¾ÌXeÁ�a�É�Y|ËZa��ËY�§Y�h�Z]��ÌÌ¤e�¾ËY

��{� É|¿ÂÌa� [M�É�f�Ì]� �Y|¬»� ÉY�Y{� Ä¯� Ê¼�ÔaÂeÁ�a
{Â�� Ê»� ,|�Z]� Ê»� ½Zf�]Ze� Ä]� d^�¿� ½Zf�»�� µÂ� .
�ÄnÌf¿� �{� |¿YÂe� Ê»� Ê³{�� xË� �Y� Ê�Z¿� ÉZÅ� \Ì�M

Á�Ä¸¼m��Y�Ê·Â¸��ÉZÅ|ÀËY�§��{�¥ÔfyY��{�ÊeY�ÌÌ¤e�{Âm
�Á�ZÅ�µÂ°·Â»Á�¯Z»�¾Ì]�¶]Z¬f»�cY�iY� ,LZ�£�ÉZÅ�Ê³�ËÁ

{Â��Ê�Z¿�Ê¼Ë�¿M�ÉZÅ��À¯YÁ .��Y�Ê�Z¿�c�Z�y�½Y�Ì»
�½Y�Ì»�É�Ì³�Ã�Y|¿Y�ªË����Y�½YÂe�Ê»�Y��Ê°Ë�Ì§�\Ë�ze
{Â¼¿��z�»�Ã|��\Ë�ze�ÉZÅ�µÂ¸��ÊfÌ·Á�f°·Y�d�¿ .
�Ä]� Y��¦¸fz»�¹Z«�Y�¶¼ve�c|��½YÂe�Ê»�\Ìe�e�¾ËY�Ä]

� {Â¼¿� ¾ÌÌ e� Ê³{�� xË� �Àe)Mir mohamady & 

Esfahany, 2004 (   .�¶Ì¸��Á�Â¸Å )Prunus persica  ( 
��Y� Á� Ã{Â]� Â·M{���ÄÌ^��ÊËYÂÅ� Á�[M�cZmZÌfuY��Zv·� �Y
�ÉZÅZ»��� Á� |ÀËM� Ê»� �Z¼�� Ä]� Ä·|f »� ª�ZÀ»� ½Zfy�{
�|À¯� ¶¼ve� |À¿YÂe� Ê¼¿� Y�� ½Zf�»�� |Ë|�

)Rasoolzadegan, 2007 .(�É{ZË��{Y| e�ÃÂÌ»�½Zfy�{��Y
�ªË��� �Y� Y�� Ä¿Zf�»�� {���ÉZÅZ»{� ,� Â»� Á� Â¸Å� Ä¸¼m� �Y
�d¼�«�Á�Ê�ËÁ��Á�Ê�ËY��Ä¿YÂm��{�Ê³{��xË��Y�[ZÀfmY
�|ÀÀ¯� Ê»� ¶¼ve� Ê]Âq� ÉZÅ� d§Z]� Á� � d�Âa� �Y� ÊËZÅ

)Mir mohamady & Esfahany, 2004  .(�¹Zn¿Y��Y�¥|Å
�Á� cY�|ÌÅÂ]�¯� sÂ��� cY�ÌÌ¤e� � Ê���]� �ËZ»�M� ¾ËY

�[M�ÉYÂfv»��ZÆq�Á�Â¸Å�º«��lÀa�ÉZÅ�Ä¿YÂm��{�Ê^�¿
�¹Z«�Y�¾ËY�d»ÁZ¬»�½Y�Ì»�Á�Ê Ì^���ËY����{�¶Ì¸��º«�
�[YÂy�Ã�Á{�Ê���{� �Ã|��µ�fÀ¯��ËY���dve� Z»���Ä]

{Â].  
  

�Á��Á�{YÂ» ZÅ 

����������oY�Êm�¶»Z��Â¸Å�º«��lÀa��Y�Ä·Z�°Ë�ÉZÅ�ÄyZ������
¶//ÌÅ��Z//e�^·Y�,��½Â//Å{��,���|Æ�//»�|Ì¨//�Á�w�//��,���,

                                                                     
6. Nectared no: 6  
7. Independence 2     
8. Stargold  3   
9. Kuota4  

�½|�/»M���Z//Æq�Á���//��{�Z//f°¿�¶»Z//��¶Ì¸/��º//«�����,
�¿|ÀbË|ÀËY���|¸³�Zf�Y�,������Z/eÂÌ¯�Á��������ÃZ/»�¹Â/��Ä/f¨Å�{

����������������½Y�/ËY�|Æ/��¡Z/]��Y�|À¨�Y�Á�¾¼Æ]�,�É{�,��}M�,½Z]M�ÉZÅ
�«YÁ �{ �� É�f»Â¸Ì¯ µZ¼� �Ê/]�£ �|Æ�/» �Z/] ���/� 

ÊËZÌ§Y�¤m ��Äm�{ Á �� Ä¬Ì«{ Á µÂ� Y�¤m ÊËZÌ§ �� 

Äm�{ Á �� Ä¬Ì«{ Á �{ ��Z¨e�Y�����Y��/f»����Z/Ë�{�t�/��
�|¿|��[Zzf¿Y .���ÃZ/»�Ä/]��Â]�»�Ä¬�À»�ÊËYÂÅ�Á�[M��ËY��

�µZ/��¦¸fz»�ÉZÅ���� ��µÁ|/m��{����¶°/��Á���Ã{�ÁM�
�d�Y�Ã|�  .����������ÉZ/Å�Ä�/Ì¯��{�ZÅ�ÄyZ��,�Àe��ÅZ¯�ÉY�]

���������Ê/�Á{�§�ÃZ´�/¿Y{�Ê¿Z^£Z]�¹Â¸��ÃZ´�ËZ»�M�Ä]�Ê°Ìf�Ôa
�|¿|��¶¬fÀ»�|Æ�» .����cZ/ �«�Ä/]�Z/Å�ÄyZ���b�����Z/e�

����¬e�É�f¼Ìf¿Z����������ÉZ/»{��{�Á�Ã|��É|À]�Äf�{�Á�ºÌ����
������c|/»�Ä]{Y�´Ìf¿Z/��Äm�{��������|¿|/��É�Y|/Æ´¿�d�Z/�� .

�������{Â/]�Ê¸¯��z]�Á{�¶»Z���ËZ»�M�ÉY�mY .�����µÁY��/z]��{
������������Y��e�¾ÌËZa�ÉZÅZ»{��� »��{�¾f§�³��Y�«�½Á|]�ZÅ�Ä¿Â¼¿
����Á�|/Àf§�³��Y�«��nÀ��{�Â»�Ê Ì^���ËY���dve�Á��¨�

���»�¾¼Æ]��{�ZÅ�Ä¿Â¼¿�,�ËZ»�M�¹Á{��z]��{����Z/�Y��/]�,ÃZ
��Á�.Pedryc et al) 1997 (���Ê�ÂÀ�/»�ÊÅ{Z»�/��dve

����|Àf§�³��Y�«�½ZË{Y�³Â»�e���Ë�§��{ .������/Å�Z»{��Â�À»�¾ËY�Ä]
�������������Ä/]�Z/Å�ÄyZ/�Á�d/§ZË��ÅZ¯�{Y�´Ìf¿Z��Äm�{�Á{�d�Z�

����ÉZ/Å�Z/»{��{�Ê·YÂ/f»�c�Â���- �,��-  �Á��-��Ä/m�{�
��������|¿|��Äf�Y{�Ä´¿�d�Z��Ä��c|»�Ä]�,{Y�³�Êf¿Z� .��b�

��]�ZÅ�ÄyZ������ÉZ»{�Ä�������Y��/a�Á�¶/¬fÀ»�{Y�´Ìf¿Z/��Äm�{�
�������������d�/¿�Á�µÂ/¸v»�ÉZÅ�cY�|ÌÅÂ]�¯�¶¯��Y|¬»�d�Z��

�����|��¹Zn¿Y�Ê�ËY��Ä¿YÂm�ÉZÅ�dÌ·Á�f°·Y  .���Ê^�/¿�ÉYÂfv»
��������Ã|��µ�fÀ¯��ËY���dve�ZÅ�Ä¿YÂm�[M�������Y��a�d�Z��

����������,Ê/ Ì^���ËY�/��d/ve�ÉZÅ�Ä¿Â¼¿�ÉY�]�Á�ÊÅ{Z»�����
�����ÉÁ�Y�////e��////�Âe�,d////�Y{�]��Y��////a�d�Z////�

�u////////////�Z - England) (And/ GF300 �d«{�Z]
���/����|��É�Ì³�Ã�Y|¿Y� .�����Z/Å�ÄyZ/��®�/y�½�Á��b/�

�������c|»�Ä]�½|��®�y��Y��a���������ÉZ/»{�Z]�½ÁM��{�d�Z��
C°���������Á�Z/Å�Ä¿YÂm�ÉY�]�C°�����������Ã�Y|/¿Y�,Z/Å�ÄyZ/��ÉY�/]�

                                                                     
1. G.H Hale 

Elberta 5 2.   
Red Haven 6 3.   

4. Sorkh Sefid Mashhad    
5. Amsden   
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  ½Y�Z°¼Å�Á�Ê�Zn� :Z»���Ä]�¶Ì¸��Á�Â¸Å�Ê�ËY��Ä¿YÂm��d»ÁZ¬»�Ê���]...  �� 

��������/]�Z/Å�½M�Ê^�/¿�d/]Â���ÉYÂfv»�Ä»Y{Y��{�Á�|��É�Ì³
�Á���Z�Y.  Fowler et al) 1981(�Y����/Ë��Ä�]Y��ªË���

�|Ë{�³�Ä^�Zv»:  
���  × ��e�½�Á ) /��®�y�½�Á-��e�½�Á�  = (Ê^�¿�d]Â���ÉYÂfv» 

�µÂ///¸v»�|///À«�Ä^///�Zv» )�Á��Â///f¯Á�§�,��Â///¯Â¸³
��Z¯Z//� (��Á���Y�Ã{Z¨f//�Y�Z//]Ebell )1970(�|//��¹Z//n¿Y�

 .��������Ä/¯�c�Â/��¾/ËY�Ä]�/��������������Z/]��Ã|/���{Â/a�Ä/¿YÂm��¹�/³�
���Ê/¸Ì»� ��/fÌ· �µÂ¿Z/eY �� �|/��{ Á��Ê/¸Ì»���[M�¹�/³�

�c|//»�Ä//]��°Ì//��ÃZ´f//�{��{��//�¬»��Å�Ä//¬Ì«{�/////�º
��Ã{�/////////���Y�|/// ]�Á�|�����,�ÂÌ¨Ë�f¿Z///��Ä///¬Ì«{�

������Ä/]�Á�|/��Äf/�Y{�]�Ê/ËÁ��µÂ/¸v»�����/fÌ·Á�°Ì»�� �Y 

�µÂ/¸v» , � �Ê/¸Ì» ��/fÌ· �¥�/ » ����¶»Z/��Ä/¯�½Á�/f¿M
�����Á��·Z//y�½Á�//f¿M�¹�//³�Ê//¸Ì»������//fÌ·�Ê//¸Ì»�

�®Ë�Â¨·Â//��|Ì//�Y���Á�|//��Ä§Z//�Y�,{Â//]�|//��{��Ä//]�
�|//��Ã{Y{��Y�//«��Â//m�[M�¹Z//¼u��{�Ä//¬Ì«{�Ã{�c|//» .
����������������Y|/¬»�,©Z/eY�ÉZ/»{�Ä/]�Z/Å�Ä/¿Â¼¿�ÉZ»{�½|Ì����Y��a 

����kÂ//»�µÂ//���{�Z//Æ¿M�É�Â//¿�[~//mnm �����//�Âe�
��f»ÂeÂ§Á�f°b///�Y�ÃZ´f///�{ (Bio quest/ 2502- 

England)|Ë{�³�dWY�«�.   

  
�µÁ|m�-�µZ���{���Z]�Á�d]Â���,Z»{��j¯Y|u�Á�¶«Y|u�¾Ì´¿ZÌ»�����  

  

  

  

  

  

  

  

  
  

  
  
  

�¶°��- �Ä¿Y�Á��ÉZ»{�¶«Y|u��Y{Â¼¿ )�{Y�´Ìf¿Z��Äm�{ (�Ê�Y���µZ���{�½Z°¼¸³�Ê�Y���Ê�ZÀ�YÂÅ�ÃZ´f�ËY�{��-����  

    

�d]Â����j¯Y|u�¾Ì´¿ZÌ»

Ê^�¿( % )  

 

�d]Â���¶«Y|u�¾Ì´¿ZÌ»

Ê^�¿( % )  

 

�½Y�Ì»�¾Ì´¿ZÌ»

���Z] ) mm( 

 

Z»{��j¯Y|u�¾Ì´¿ZÌ» 

 )C° (  

Z»{�¶«Y|u�¾Ì´¿ZÌ» 

  )C°(  

ÃZ» 

�/�� �/�� �/� �/�� �/� ½Z]M 

�/�� �/�� �/�  �/� �/�- �}M 

�/�� �/�� �/� �� �/� É{ 

�/�� �/�� �/� �/�  �/�- ¾¼Æ] 

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

��Á�� �Y� ZÅ� dÌ·Á�f°·Y� d�¿� É�Ì³� Ã�Y|¿Y� ÉY�]
.Ryyppo et al )1998(|��Ã{Z¨f�Y��,�Ä¯�c�Â��¾ËY�Ä]�

�{Y| e��¿YÂm��dve�ÉZÅ�Ä¿Â¼¿��Y��Y�°e��Å��{�Ê�ËY��Ä
xË� �Z¼Ìe � Z]�ÊËZÅ� µZËÁ� �{� Á�[Zzf¿Y� � Ê³{����Ê¸Ì»�

�Ä]� �°Ì��ÉÁ�� Á�|��ÄfzË�� ,Ã|���Ì�¬e� �Z]Á{�[M��fÌ·
�c|»��|¿|��Ã{Y{�½Z°e�d�Z��.   

�ÄÌ·ÁY�Ê°Ë�f°·Y�dËY|Å��b�)Ct(�ÃZ´f�{���Âe�ZÆ¿M�
lÀ��dËY|ÅJenvay/ 4510� England)/ ( ��a�Á�dWY�«

Y� ÉZ»{� Z]� ÁÔ¯ÂeY� �{� ZÅ� Ä¿Â¼¿� ½{Y{� �Y�«� �����Äm�{�
� �Z�§�dve� ,{Y�´Ìf¿Z��/��c|»�Ä]� �¨�¼eY����,Ä¬Ì«{�

� ZÆ¿M�ÊËZÆ¿�Ê°Ë�f°·Y�dËY|Å)Ctot(�Z]� Á�|��É�Ì³�Ã�Y|¿Y�
dÌ·Á�f°·Y�d�¿�|��{��Ë��µÂ»�§��Y�Ã{Z¨f�Y �ZÅ )EL ( 

|��¾ÌÌ e�Z»{��Å��{.EL (%) = Ct /Ctot ×10  
(%)EL  = Ct /Ctot ×100  

EL (%t /Ctt ×  
� ¾ÌÌ e� ÉY�]�����LT50 )  � ½|�� Äf�¯� ÉZ»{���

ZÅ�Ä¿Â¼¿� �Y�|��{ (�Á��Ä]� Ã|��ÄÌ�Âe�.et al  Gusta 
)1982(�Z�Y��]� , d�¿ dÌ·Á�f°·Y ZÅ Á Z] Ã{Z¨f�Y �Y 

º�� 5�Y{Â¼¿ |��{ d�¿ dÌ·Á�f°·Y ÉZÅ �Å �{��Z¼Ìe 

¶]Z¬» ÉZ»{ xË Ê³{� ¾ÌÌ e |�. �c�Â��Ä]�ªÌ¬ve�¾ËY�
��{�Ê§{Z�e�¶»Z¯�Â¸]�s���\·Z«��{�¶Ë�Âf¯Z§��ËZ»�M

|��¹Zn¿Y��Y�°e�Ä�.  
�¹�¿� �Y� Ã{Z¨f�Y� Z]�½ÂÌ��³���Ì·Z¿M� Á��¿ZË�YÁ�ÄË�ne�

��Y�§Yspss ��Y�§Y�¹�¿��Y�Ã{Z¨f�Y� Z]��Y{Â¼¿�º���Á�Excel�
|��¹Zn¿Y. �Ã{Z¨f�Y�Z]��¶]Z¬f»�cY�iY�ÉZÅ�¾Ì´¿ZÌ»�Ä�ËZ¬»

�¾°¿Y{�ÉY�ÄÀ»Y{�|Àq�½Â»�M��Y)��/� p ≤   (�cÁZ¨e�Á
¾Ì´¿ZÌ»�,ZÅ�¶°���{�ZÅ�{�Y|¿Zf�Y�ÉZ�y��Ä¸Ì�Á�Ä]� )  

±SE (|��Ã{Y{�½Z�¿ .  
  

hv]�Á�lËZf¿  

Ê Ì^���ËY����{�|À«��Y|¬»  
�{Y{�½Z�¿�lËZf¿������|À«��Y|¬»��,Â¸Å�º«��lÀa��Å��{

�É�Y{�ÊÀ »��Â��Ä]�ÃZ»�¾¼Æ]��{)��/�p ≤   (�Á��ËY�§Y
ZË��ÅZ¯�c|��Ä]� ÃZ»�|À¨�Y��{�d§)�¶°�� .(�¾Ì]� �{

�É�Y{�ÊÀ »��Â��Ä]� ,ÃZ»�½Z]M� �{�½ÂÅ{��º«�� ,Â¸Å�¹Z«�Y
�Á�d�Y{�¶ÌÅ�oY�Êm�º«��Ä]�d^�¿�É�f�Ì]�|À«��Y|¬»
�Á� ½|�»M� ,|Æ�»� |Ì¨�� Á� w��� º«�� Ä�� ÃZ»� ¾¼Æ]� �{
�Ä]�d^�¿�É�f�Ì]�|À«��Y|¬»�É�Y{�ÊÀ »��Â��Ä]�,½ÂÅ{�

Ze�^·Y�Á�¶ÌÅ�oY�Êm�º«��Á{١|Àf�Y{,ÃZ»��{�Z»Y� ZÅ�,�}M�É
�¹Z«�Y�¾Ì]�É�Y{�ÊÀ »�cÁZ¨e�|À«�½Y�Ì»��{�,�|À¨�Y�Á�É{

|�¿�Ã|ÅZ�».  
�¾¼Æ]��{� Y��¶¯�|À«�½Y�Ì»�¾Ë�eÓZ]��Ì¿�¶Ì¸��¹Z«�Y

� |Àf�Y{� ÃZ»)� ¶°�� ( ��ÃZ»� ¾¼Æ]� �{� º«�� �ZÆq� �Å� Á
�|Àf�Y{��´Ë{�ÉZÅ�ÃZ»�Z]�|À«�½Y�Ì»��{�É�Y{�ÊÀ »�cÁZ¨e

Zf°¿�Á�ZeÂÌ¯�¹Z«�Y�,ÃZ»�¾¼Æ]��{�¾ÌÀr¼Å�{����´Ë|°Ë�Z]�
ÃZ»��{�¹Z«�Y��ËZ��Á�|¿{Y{�½Z�¿�É�Y{�ÊÀ »�cÁZ¨e �ÉZÅ

��´Ë|°Ë� Z]� É�Y{� ÊÀ »� cÁZ¨e� |À¨�Y� Á� É{� ,�}M� ,½Z]M
f�Y|¿|À.  

ÉYÂfv»��Ê Ì^�� �ËY��� �{� Ê�ËY�� Ä¿YÂm� [M�    ��
Ê�ËY��Ä¿YÂm�[M�½Y�Ì»�¾Ë�eÓZ]�,lËZf¿�ª^���] �Â¸Å�¹Z«�Y

º«��Ä���{�½Y�Ì»�¾Ë�f¼¯Á� ÃZ»|À¨�Y� �{�Á�w��� ,Ze�^·Y�
�¶ÌÅ�oY�Êm�º«��Á{��{�Á�½Z]M��{�½|�»M�Á�|Æ�»�|Ì¨�

{Â]�ÃZ»�}M��{�½ÂÅ{��Á  .��{�¹Z«�Y�[M��Y|¬»�Ä�ËZ¬»��{
ÃZ» |��Ã|ÅZ�»�¦¸fz»�ÉZÅÄ¯���{�Ä¯�½ÂÅ{��º«���n]�

�Ä]�d^�¿�É�f¼¯�[M��Y|¬»�É�Y{�ÊÀ »��Â��Ä]�ÃZ»�É{
oY�Êm�º«� �É�Y{�ÊÀ »�cÁZ¨e� ¹Z«�Y� �ËZ�� ,d�Y{�¶ÌÅ

�|Àf�Y|¿��´Ë|°Ë�Z]�[M�½Y�Ì»��{)�¶°��( .  
������Y��Z/eÂÌ¯�º/«���n]�¶Ì¸��¹Z«�Y�[M��Y|¬»�{Y{�½Z�¿�lËZf¿
������������Z/e��}M��Y�Z/»Y��|Àf�Y|¿�É�Y{�ÊÀ »�cÁZ¨e�ÃZ»��}M�Ze�½Z]M
����������Ä¯�É�Â��Ä]�d§ZË��ËY�§Y�Ê�ËY��Ä¿YÂm�[M��Y|¬»�|À¨�Y
�����������|Ì/����j¯Y|u�Ä]�¶^«�ÃZ»��ZÆq�Ä]�d^�¿�,ÃZ»�|À¨�Y��{ .

�ËZ¬»��{����Z/v·��Y�¶Ì¸��¹Z«�Y�|��Ã|ÅZ�»�,¶Ì¸��¹Z«�Y�Ä�
�����������,É{�,�}M�,½Z]M�ÉZÅ�ÃZ»��{�É�Y{�ÊÀ »�cÁZ¨e�,[M��Y|¬»

�|¿�Y|¿��´Ë|°Ë�Z]�|À¨�Y�Á�¾¼Æ])¶°� �.(  

Â¸v»�ÉZÅ�|À«�¶¯��Y|¬»�Ä¿YÂm��{�Ê¿ÂË�d�¿�Á�µ
Ê�ËY��ÉZÅ  

��{�Z»{��ÅZ¯�Z]�Ê¿ÂË�d�¿��Y|¬»�{Y{�½Z�¿�lËZf¿���
ËY�§Y�Â¸Å�º«��lÀa��Å�Á�¶ÌÅ�oY�Êm�¹Z«�Y�Z»Y�,�d§ZË��
��ÉZ»{�Ä���{�Ze�^·Y�� -�,��� -�Á���-�,{Y�´Ìf¿Z��Äm�{�

��Ä��Ä]�d^�¿�É�f�Ì]�Ê¿ÂË�d�¿��Y|¬»�É�Y{�ÊÀ »��Â�]
|Àf�Y{� ½|�»M� Á� |Æ�»� |Ì¨�� Á� w��� ,� ½ÂÅ{�� º«� .

� ÉZ»{� �{�¾ÌÀr¼Å��-�oY� Êm� º«�� ,{Y�´Ìf¿Z�� Äm�{�
Ì]� Ê¿ÂË� d�¿� �Y|¬»� É�Y{� ÊÀ »� �Â�]� ¶ÌÅ��É�f�

)��/�� (%�Ze�^·Y�º«��Ä]�d^�¿)��/�� (%ËY��{//»{�¾//�Z  
                                                                     
1. Standard Error 
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  ½Y�Z°¼Å�Á�Ê�Zn� :Z»���Ä]�¶Ì¸��Á�Â¸Å�Ê�ËY��Ä¿YÂm��d»ÁZ¬»�Ê���]...  �� 

  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  

�¶°��-ÃZ»��{�Â¸Å�¹Z«�Y��{�µÂ¸v»�ÉZÅ�|À«�¶¯��Y|¬»� ��{�|À¨�Y�Ze�½Z]M�ÉZÅ{Y�M�ÉYÂÅ  

  
  
  
  
  
  
  
  

  

  

  

  

  

�¶°��-ÃZ»��{�¶Ì¸��¹Z«�Y��{�µÂ¸v»�ÉZÅ�|À«�¶¯��Y|¬»� ��{�|À¨�Y�Ze�½Z]M�ÉZÅÅ{Y�M�ÉYÂ.  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

¶°��  -Ä¿YÂm�[M�ÉYÂfv»�ZÅ�|À¨�Y�Á�¾¼Æ]�,É{�,�}M�,½Z]M�ÉZÅ�ÃZ»��{�Â¸Å�¹Z«�Y��{�  
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��  �Ã�Á{�½Y�ËY�Ê¿Z^£Z]�¹Â¸��Ä¸n»������������Ã�Z¼��, �, ���� 

  
  
  
  
  
  
  
  
  
  

¶°��-Ä¿YÂm�[M�ÉYÂfv»�ZÅ�|À¨�Y�Á�¾¼Æ]�,É{�,�}M�,½Z]M�ÉZÅ�ÃZ»��{�¶Ì¸��¹Z«�Y��{�.  
  

�ÉZ»{� Á{� �{� Á� {Y{� ½Z�¿�� -� Á���-�¹Z«�Y� ,Äm�{�
·Y� Á� ¶ÌÅ� oY� Êm��´Ë|°Ë� Z]� É�Y{� ÊÀ »� cÁZ¨e� ,� Ze�^

|Àf�Y|¿ .� ÉZ»{� �{��-� Á��� -�º«�� ,{Y�´Ìf¿Z�� Äm�{�
� Ê¿ÂË� d�¿� �Y|¬»� Z]� ½|�»M�/�� % � Á��/��% ��,

�{Y{�½Z�¿�Â¸Å�¹Z«�Y�½ZÌ»��{�Y��Ê¿ÂË�d�¿��Y|¬»�¾Ë�f¼¯

� ÉZ»{� �{� Ä°Ì·Zu�{��-�¾ËY� Ê¿ÂË� d�¿� �Y|¬»� ,Äm�{�
�º«�)��/�� (%Z«�Y�Ê¿ÂË�d�¿� �Y|¬»� Z]�|Ì¨��Á�w���¹

� |Æ�»)��/�� (%� ½ÂÅ{�� Á)��/��(%�ÊÀ »� cÁZ¨e� ,
�d�Y|¿�É�Y{)�¶°��(.   

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

¶°��-|��{��Ê¿ÂË�d�¿�)EL (µÂ¸v»�ÉZÅ|À«�¶¯��Y|¬»�Á)TSS (xË��Z¼Ìe�dve�Â¸Å�¹Z«�Y�Ê�ËY��Ä¿YÂm �Ä���{�Ê�ÂÀ�»�Ê³{�
�ÉZ»{��-�,���-�Á���� -ÃZ»�¾¼Æ]��{�{Y�´Ìf¿Z��Äm�{�.  

  
|¬»��Y|¬»� ¥Ôy� �]� Â¸Å� ¹Z«�Y� Ê�ËY�� Ä¿YÂm� |À«� �Y

]�d§ZË��ÅZ¯�,Z»{��ÅZ¯�Z]�ZÆ¿M�Ê¿ÂË�d�¿�Ä�Ä¯�É�Â�
�ÉZ»{� �{� Â¸Å� º«�� lÀa� �Å��-��Â�]� {Y�´Ìf¿Z�� Äm�{�

�ÉZ»{� �{� Á� |À«� �Y|¬»�¾Ë�eÓZ]�É�Y{�ÊÀ »��-�Äm�{�
�ÉZ»{� �{� Z»Y� |Àf�Y{� Y�� |À«� �Y|¬»� ¾Ë�f¼¯� {Y�´Ìf¿Z�

��-�Á���-� �Y|¬»�Äm�{��½ÂÅ{��º«��Ä¿YÂm�|À«)mg/g 

��/��� Á���/��(��ËZ�� �Y� �f�Ì]� É�Y{� ÊÀ »� �Â�� Ä]� ,
�ÉZ»{��{�Á�{Â]�¹Z«�Y��-�ÊÀ »�cÁZ¨e�Â¸Å�¹Z«�Y� ,Äm�{�

� |Àf�Y|¿� �´Ë|°Ë� Z]� |À«� �Y|¬»� �{� É�Y{)� ¶°�� .(
«��Y|¬»�Á�Ê¿ÂË�d�¿��Y|¬»�Ê���]�Z]��¾ÌÀr¼Å�Ä¿YÂm�|À

�Ä¯�|��Ä�uÔ»�Â¸Å�¹Z«�YÊ�Â° »�Ê´f�^¼Å��Y|¬»�¾Ì]�
�{�Y{�{ÂmÁ�Â¸Å�¹Z«�Y�Ä¿YÂm�Ê¿ÂË�d�¿�Á�|À«)��/� . (r = �����
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  ½Y�Z°¼Å�Á�Ê�Zn� :Z»���Ä]�¶Ì¸��Á�Â¸Å�Ê�ËY��Ä¿YÂm��d»ÁZ¬»�Ê���]...  �� 

�d�¿��Y|¬»�Z»{��ÅZ¯�Z]�,Â¸Å�¹Z«�Y�Ä]Z�»�¶Ì¸��¹Z«�Y��{
d§ZË��ÅZ¯�|À«��Y|¬»�Á��ËY�§Y�Ê¿ÂË .�Ê¿ÂË�d�¿��Y|¬»

� ÉZ»{� �{� {�Zf°¿� º«��� -� Á���-�{Y�´Ìf¿Z�� Äm�{�
)��/��%�Á���/��%(��´Ë{�º«��Ä��Ä]�d^�¿�,�{Â]��f¼¯

�Ê¿ÂË� d�¿� �Y|¬»� ¾Ë�f�Ì]� ÉY�Y{� �¿|ÀbË|ÀËY� º«�� Á
)��/��%(� ÉZ»{� �{� ¶Ì¸�� ¹Z«�Y� �ËZ�� Ä]� d^�¿� ,��-�

{Â]�{Y�´Ìf¿Z��Äm�{.�ÉZ»{��{��¿|ÀbË|ÀËY�º«��¾ÌÀr¼Å�
��-�|À«� �Y|¬»�¾Ë�f�Ì]�Äm�{�)mg/g��/�� (�½Z�¿� Y�

Ê·Zu�{�{Y{ ¾ËY��{�¹Z«�Y��ËZ��Ä¯ �É�Y{�ÊÀ »�cÁZ¨e�Z»{
|¬»��{�|À«��Y|Àf�Y|¿��´Ë|°Ë�Z] .�ÉZ»{��{��-�Á���-�

�{�Zf°¿�º«��|À«��Y|¬»�,{Y�´Ìf¿Z��Äm�{)mg/g��/���Á�
mg/g ��/��(�¹Z«�Y� �ËZ�� Ä]� d^�¿� Ê¼¯� ¥ÔfyY� Z]� ,

�{Â]�|À«��Y|¬»�¾Ë�f¼¯�ÉY�Y{�,¶Ì¸�)�¶°�� .(�¾ÌÀr¼Å
�¹Z«�Y� Ä¿YÂm� �{� ZÅ� dÌ·Á�f°·Y� d�¿� Á� |À«� �Y|¬»� ¾Ì]

�Â° »�Ê´f�^¼Å� ,¶Ì¸�É�Y{�ÊÀ »� Á�) ��/�-= (r �
|��Ã|ÅZ�». 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  

  
¶°��-|��{��Ê¿ÂË�d�¿�)EL (�µÂ¸v»�ÉZÅ|À«�¶¯�Y|¬»�Á )TSS (xË��Z¼Ìe�dve�¶Ì¸��¹Z«�Y ��ÉZ»{�Ä���{�Ê�ÂÀ�»�Ê³{���-�,�

��-�Á��� -ÃZ»�¾¼Æ]��{�{Y�´Ìf¿Z��Äm�{��  
  

LT 50 ¶Ì¸��Á�Â¸Å�¹Z«�Y  
� ½Y�Ì»�����LT 50�Z]� Ê³{�� xË� c�Z�y� ÉZÀ^»� �]�

dÌ·Á�f°·Y�d�¿�ÉZÅ� Ã{Y{� �Y� Ã{Z¨f�Y �ÊÀ »�cÁZ¨e� ,ZÅ
{Y{� ½Z�¿�¶Ì¸�Á� Â¸Å� Ä ·Z�»� {�Â»� ¹Z«�Y�¾Ì]�É�Y{ .]�Ä

�,|Æ�»� |Ì¨�� Á� w��� ¹Z«�Y� ,ÃZ»� ¾¼Æ]� �{� Ä¯� É�Â�
�Ä]� d^�¿� É�f�Ì]� d»ÁZ¬»� ÉY�Y{� ,� ½ÂÅ{�� Á� ½|�»M

|¿{Â]� Ze�^·Y� Á�¶ÌÅ�oY�Êm� ¹Z«�Y .�Y�½ZÌ»� �{�,¶Ì¸�� ¹Z«
{�Zf°¿� Á� |¸³�Zf�Y��Á��¿|ÀbË|ÀËY� º«�� Á{� Ä]� d^�¿� �

� |¿{Y{� ½Z�¿� É�eÓZ]�d»ÁZ¬»� ZeÂÌ¯)µÁ|m�.( ��Y� Êy�]
��ËY�§Y�Á�Ê·Â¸��{Y�M�[M��ÅZ¯�ªË����Y�|¿�{Z«�½ZÅZÌ³
�¾ÌËZa� Y�� {Ây� {Z¼n¿Y� Ä�¬¿� ,µÂ¸v»� {YÂ»� Á�É|¿ÂÌa�[M

d§Z]� �{� xË� ¶Ì°�e� �Y� Á� |¿�ÁZÌ] �É�Ì³Â¸m� {Ây� ÉZÅ
|ÀÀ¯) Mir mohamady & Esfahany, 2004 .(��Z�Y��]

|��Ã|ÅZ�»�ªÌ¬ve�¾ËY�lËZf¿Ä¯�¶Ì¸��Á�Â¸Å�¹Z«�Y�,��{�

½Z]MÃZ»��Ä]�d^�¿�É�f¼¯�[M��Y|¬»�ÃZ»��}M�Á��ÉZÅ�ÃZ»
�[M� �Y|¬»� ÃZ»�|À¨�Y� �{� Á�|Àf�Y{�|À¨�Y� Á�¾¼Æ]� ,É{
��Y|¬»��j¯Y|u�Ä]�¶^«� ÃZ»� �ZÆq�Ä]�d^�¿�Ê�ËY��Ä¿YÂm
|Ì��� {Ây.  

et al.  Leite) 2006 (��{�Ä¿YÂm�[M�½Y�Ì»�|¿{�¯���Y�³
d§ZË��ËY�§Y�ÄËÂ¿Y����YÁY ..et al  Erez )1998(�Á�Arora 

& Wisniewski) 1995(�{Y�M�[M�½Y�Ì»�Ä¯�|¿{�¯�½ZÌ]�
�sÂ��� Z]� Ä·|f »� ª�ZÀ»� ÃÂÌ»� ½Zfy�{� ÉZÅ� Ä¿YÂm� �{
�{Y�M�[M���Y|¬»�Äq��Å�Á�d�Y��^e�»� Z»���Ä]�d»ÁZ¬»

� [YÂy� Ã�Á{� Ê�� �{� h�Z]� |�Z]� �f�Ì]d»ÁZ¬»��ÅZ¯�
� ZÅ� Ä¿YÂm� d^�¿{Â�� Ê»� Z»��� Ä]. Ê»� � ��¿� Ä] �|��
� ZÅ�Á�´Å)�Âf¯Á�§� Á� �Â¯Â¸³ (�ÉY� Ã{Z�� ÉZÅ|À«� Ä¯

�Á� [YÂy�d·Zu� �Y� ÃZÌ³� kÁ�y� �{� Ê¼Æ»��¬¿� ,|Àf�Å
|ÀÀ¯�Ê»�Z¨ËY�ZÅ�Ä¿YÂm�½|��µZ §.  
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��  �Ã�Á{�½Y�ËY�Ê¿Z^£Z]�¹Â¸��Ä¸n»������������Ã�Z¼��, �, ���� 

µÁ|m�-�½|��Äf�¯�ÉZ»{��� %) (LT50���dve�,¶Ì¸��Á�Â¸Å�ÉZÅ�Ä¿YÂm��ÃZ»�¾¼Æ]��{�Ã|��µ�fÀ¯��ËY.  

¥Á�u����� |�Z]�Ê»�¾°¿Y{�ÉY�ÄÀ»Y{�|Àq�½Â»�M��Z�Y��]��Y{�ÊÀ »�¥ÔfyY�{ÂmÁ�¹|��Ã|ÀÅ{�½Z�¿�,½Âf���Å��{�Ä]Z�».  
   

Parker) 1962( |À«� d�Z^¿Y� ¾Ì]� �Z^e�Y�ÉZÅ�
»� Á� µÂ¸v»��Â¿� ¾Ë|Àq� �{� Y�� Z»��� Ä]� Ê³|�� ¹ÁZ¬

{Y{� ½Z�¿� Ê]Âq� dy�{ .Arian et al.) 2009( �½ZÌ]
cY�|ÌÅÂ]�¯��Y|¬»��ËY�§Y�Z]�|¿{�¯ �Á�Â¸Å�¹Z«�Y��{�ZÅ

xË�Ä]�d»ÁZ¬»�½Y�Ì»�¶Ì¸� �Ä]�|]ZË�Ê»��ËY�§Y�Ê³{�
��eÓZ]�¶Ì·{�Ä]�Â¸Å�Ê¸v»�¹Z«�Y�Á�ZeÂÌ¯�º«��Ä¯�É�Â�

cY�|ÌÅÂ]�¯�½Y�Ì»�½{Â] ÁZ¬»�ZÅ�Ä]�d^�¿�É�f�Ì]�d»
xË � µZ�� ½Y|À]����|¿{Y{� ½Z�¿�.et al.   Morin 

)2007(� |¿{�¯� ��Y�³�� Ä¯cY�|ÌÅÂ]�¯� ½Y�Ì» �ÉZÅ
�ÄËÂ¿Y�� Ze� �^f¯Y� �Y� � ÊËZaÁ�Y� �Â¸]� º«�� Ä�� �{� µÂ¸v»

{�¯� Y|Ìa� �ËY�§Y .xË� ®�Ë�� ¾Ë�eÓZ]� ½Z»�� ¾ËY� �{ 
|ÌÅÂ]�¯��ËY�§Y�¾ËY�Ä¯�{�Y{�{ÂmÁ�Ê³{���,µÂ¸v»�cY

À¯�[Ze�Z]xË� Ä]�d»ÁZ¬»�Ê�Â¿� Ã|À ��Y�Ä¯�d�Y�Ê³{�
xË Ê»�[ZÀfmY� Ê·Â¸�� ½Á�{� Ê³{� |À¯. �Ä ·Z�»� �{

xË�®�Ë��Ä¯�|À¨�Y�Á�¾¼Æ]�ÃZ»��{�,��Zu �ÓZ]�Ê³{�
{Â]cY�|ÌÅÂ]�¯� ½Y�Ì»� , �¾Ë�f�Ì]� �Ì¿� µÂ¸v»� ÉZÅ

��Y|¬»{Â]) ¶°���Á��(  .�d�¸£��½|���f¼¯�¾ÌÀr¼Å
cY�|ÌÅÂ]�¯ |À¨�Y��{�µÂ¸v»�ÉZÅÃZ»]�d^�¿��¾¼Æ]�Ä

��Z]� �Y�¶^«� �ÄÌ·ÁY�Ê]Âq�ÉZÅ|¿ÁM�|Ì·Âe�¶Ì·{�Ä]� � ,ÃZ»
ZÅ�Ä¿YÂm�½|� �|�Z]�Ê»)Matinizade et al., 2006( .

lËZf¿ ½Z�¿ d�Y�Ã{Y{ �Ä¯½Zfy�{ ÉY�] ºÅY�§ ½{�¯ 

É��¿Y ¹�Ó ÉY�] ¹Zn¿Y Ê¼�Ì·Â]Zf»�ÉZÅ|ÀËY�§ {Ây �{ 

ÉZÅ�½Zf�»� {�� Á ÉZÅ�½Zf�]Ze ®�y �Y �ËZy} 

É|À« {Ây f�Y{Z¨Ã |ÀÀ¯� Ê» )Morin, 2007(. 
Ashworth et al.) 1993(|¿{�¯� ��Y�³�Ä¯��½Y�Ì»�

�ÄfyY�µZ£��½Zfy�{�ÄyZ���{�µÂ¸v»�ÉZÅ�cY�|ÌÅÂ]�¯
�|Ì����j¯Y|u�Ä]�½Zf�»����YÁY��{�Á��ËY�§Y��ÌËZa��{

�d�¸£� |¿Á�� Z]� |¿Á�� ¾ËY� Ä¯� d§ZË��ÅZ¯� �ZÆ]� �{� Á
]�Äf�Z�¿�Ä��Â° »�c�Â�{�¯�Ê»�¶¼�.  

Ameglio et al.) 2000 (�Ä]�d»ÁZ¬»�|¿{�¯���Y�³
xË �ÉZ»{� Ä]���Z�� {ZnËY� Z]� Á{�³�½Zfy�{� �{�Ê³{�

{Â�� Ê»� �Z£M� �ÌËZa� �{� ¾ÌËZa .�¶Ë|^e� Z]� ,��Z�� ¾ËY
|��� Ê»� �j¯Y|u� Ä]� �^»Z�{� ÃZ»� �{� |À«� Ä]� Äf�Z�¿ .

Sivaci) 2006(�|À«� ½Y�Ì»� ¾Ë�eÓZ]� Ä¯� {�¯� ��Y�³�
� �{� µÂ¸v»�� ÄË�Â§� �{� \Ì�� º«��)¨�Y� Á� ¾¼Æ]|À (

½Y�Ì»�¾Ë�f¼¯Á½M��Ê»�ÃZ»��{�)d�Æ^Ë{�Y ({Â] .��Y|¬»
�½ZÅZÌ³�d»ÁZ¬»��Y|¬»�Z]�,cY�|ÌÅÂ]�¯{�Y{�Ê´f�^¼Å 

)Ashworth et al., 1993.(cY�|ÌÅÂ]�¯ �Z]�Ä�]Y���{�ZÅ
xË� Ä]�d»ÁZ¬» �Ä¸¼m� �Y� Ä¨Ì�Á� ¾Ë|Àq�ÉY�Y{� Ê³{�

���f�³�¾fyY|¿Y�ªËÂ e�Ä]�Á�Ê·Â¸��ÉY�mY��Y�d�Z¨u
� xË� ÉZÅ� µZf�Ë�¯� |À�Z]� Ê»� Y�Y{� Y�)Sakai & 

Larcher, 1987( .�|�� Ã|ÅZ�»� ��Zu� Ä ·Z�»� �{
�½Y�Ì»� Á� Ê¿ÂË� d�¿� ¾Ì]� �Â° »� Ê´f�^¼Å
�Z]� ¹Z«�Y� �{� Ä¯� É�Â�� Ä]� {�Y{� {ÂmÁ� ZÅ� cY�|ÌÅÂ]�¯
�{ÂmÁ�É�f�Ì]�µÂ¸v»�cY�|ÌÅÂ]�¯��f¼¯�d�¿� �Y|¬»

d�Y{.   
  Karssen & van Loon) 1992(��{�Ä¯�|¿{�¯�½ZÌ]�

{�ÉZÅ�Ä¿YÂm�[M�Ê^�¿�ÉYÂfv»�Ä¯�¾ËY��Y�| ]��Âe�dy�
� �^»YÂ¿� �{)�}M (�d�¸£� ,|Ì��� {Ây� ½Y�Ì»� ¾Ë�f¼¯� Ä]

�h�Z]� ÓZ¼fuY� � �»Y� ¾ËY� Ä¯� d§ZË� �ÅZ¯� �Ì¿� Äf�Z�¿
xË� Ä]� d»ÁZ¬»��ËY�§Y Ê»� Ê³{� {Â� .�d�¸£��ËY�§Y

�ÃY�¼Å�Ê^�¿�d]Â���ÉYÂfv»��ËY�§Y� Z]� �ZÆ]� �{�Äf�Z�¿
{Â] .Sivaci) 2006( {�¯�½ZÌ]� , ¬»�Â¸Å�ÉZÅ�Ä¿YÂm�d»ÁZ

Ä]�\Ì��ÉZÅ�Ä¿YÂm�Ä]�d^�¿ �{Y�M�[M�½{Â]��f�Ì]�¶Ì·{

Â¸Å�¹Z«�Y���������  
  

LT50  ¶Ì¸��¹Z«�Y�������  LT50  

¶ÌÅ�oY�Êm������  �/��-        ab                 �¿|ÀbË|ÀËY  �/ � -    b 

Ze�^·Y������  �/� -      b ZeÂÌ¯��������������  �/ ��-  ab 

½ÂÅ{�������  �/ ��-    a {�Zf°¿���������������  �/��-   a 

|Æ�»�|Ì¨��Á�w��������  �/��-     a |¸³�Zf�Y��������������  �/��-   a 

½|�»M������  
  

�/ ��-    a     
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  ½Y�Z°¼Å�Á�Ê�Zn� :Z»���Ä]�¶Ì¸��Á�Â¸Å�Ê�ËY��Ä¿YÂm��d»ÁZ¬»�Ê���]...  �� 

d�Y��f¼¯�Â¸Å�ÉZÅ�Ä¿YÂm��{.  Rowland &Muthalif   
)1994 (�ÁFaust) 1997(�ÊÀÌÌeÁ�a�cZ^Ì¯�e�|¿{�¯���Y�³�

�ZÅ�µÂ¸���{�[M�½|��|¿Z]�h�Z]�Ä¯�|¿�Y{�{ÂmÁ�Êf�Á|]M
e� ½ZÅZÌ³� {Â�� Ê»� h�Z]� �»Y� ¾ËY� Ä¯� |¿Â�� Ê»�dv

|¿�ÁZÌ]�¹YÁ{�dz��ÉZÅZ»��.et al.   Erez ) 1998(�½ZÌ]�,
�{Y�M�[M�Ä]�Ã|��|¿Z]�[M�¶Ë|^e�h�Z]�ÓZ]�ÉZ»{�Ä¯�|¿{�¯
�[M� ZÅ�µÂ¸�� �{� Z»���[ZÌ£� �{� Ä¯�É�Â�� Ä]� {Â��Ê»

{�Y{� {ÂmÁ� {Y�M.  et al. Tingor) 1998(�Ê���]� ¾¼��
�Ä¯�|Àf�Y{��ZÆ�Y�µZ¬e�a�ÉZÅ|Ë�^ÌÅ�Ê³{��xË�Ä]�¶¼ve

Ë{Z¬»��yZ�� |¿YÂe� Ê»� ZÅ� µÂ¸�� dÌ·Á�f°·Y� d�¿� �
|�Z]�Ê³{�Z»���Ä]�d»ÁZ¬»�Ê���]�ÉY�]�Ê^�ZÀ» .�\Ì�M

dÌ·Á�f°·Y�d�¿�¾f§�ÓZ]�h�Z]�Ê·Â¸��ÉZÅ� LZ�£�½|Ë{ 
�ÉZÅZ»{� �{� d�¿� ½Y�Ì»� d^i� Á� {Â�� Ê»� µÂ¸�� �Y� ZÅ
|�Z]� Ê»� Ê·Â¸�� \Ì�M� {�ÁM�]� Ã|ÀÀ¯� Ä���� ¦¸fz» .

|À¯� Y|Ìa� �ÅZ¯� Z»{� Äq� �Å� ¾ËY�]ZÀ], �d�¿� ½Y�Ì»
|]ZË� Ê»��ËY�§Y� ZÅ�dÌ·Á�f°·Y,�ÉZ»{� �{� Ä¯� É�Â�� Ä]�

C˚�� -� � ÉZ»{� �{� Á� ¾Ë�f¼¯�C˚�� -�d�¿� ¾Ë�f�Ì]�
|�� Ã|ÅZ�»� ZÅ�dÌ·Á�f°·Y.�É�Y{�ÊÀ »�cÁZ¨e� ,¹Z«�Y� Z»Y�

|Àf�Y{�Z»{��Å��{�ZÅ�dÌ·Á�f°·Y�d�¿�½Y�Ì»��{ .�¾ÌÀr¼Å
��ÅZ¯� ,Z»{��ÅZ¯� Z]� µÂ¸v»� ÉZÅ� cY�|ÌÅÂ]�¯� ½Y�Ì»

Y�Ä¯�d§ZË]�|¿YÂe�Ê»�¾Ë�Ä��ÁY�e�Á�µÂ¸��\Ë�ze���Zy
�É�f�Ì]�c�Z�y�Z»{��ÅZ¯�Z]�½Âq�Á�|�Z]�µÂ¸���Y�{YÂ»
�Äf§ZË��ÁY�e� {YÂ»� Z»{��ÅZ¯� Z]� ,{Â��Ê»� {�YÁ� LZ�£�Ä]

�d�Y{�ºÌÅYÂy�É�f�Ì])�¶°��Á�� .(Arian et al) 2009 
(�ÉZ»���Á�Ê Ì^���ËY����{�Ä¯�ÉY�Ä ·Z�»��{���-   

Zf�»�� �{� {Y�´Ìf¿Z�� Äm�{�µZ��½�����¹Z«�Y�ÉÁ��
|¿{Y{� ¹Zn¿Y� � ÃZ»� ¾¼Æ]� �{� ¶Ì¸�� Á� Â¸Å,�Á� w���ÉÂ¸Å�

xË� Ä]� º«��¾Ë�e� ¹ÁZ¬»�½YÂÀ�� Ä]� Y�� |Æ�»�|Ì¨� �Ê³{�
d�Y{�d¬]Z�»�Z»�Ä ·Z�»�lËZf¿�Z]�Ä¯�|¿{�¯�½YÂÀ�.  

Ê¸¯�É�Ì³�ÄnÌf¿  
�Ä¯� {Y{� ½Z�¿��ËZ»�M� ¾ËY� �Y� ¶�Zu� lËZf¿�������

YÂm�Ê^�¿�d]Â���Á�cY�|ÌÅÂ]�¯��Y|¬»�Ê�ËY��ÉZÅ�Ä¿
d�Y�cÁZ¨f»�¦¸fz»�ÉZÅ�ÃZ»��{�¶Ì¸��Á�Â¸Å. �½Y�Ì»

�Ê¯|¿Y�cY�ÌÌ¤e� ÃZ»�É{� Ze� ÃZ»�½Z]M� �Y� ZÅ�cY�|ÌÅÂ]�¯
{�Y{ |���Ê»�{Ây��j¯Y|u�Ä]�½Zf�»����YÁY� �{� Z»Y .

��Y�Â¸Å�¹Z«�Y��ÉZÅ�Ä¿YÂm�Ê^�¿�d]Â���½Y�Ì»�¾ÌÀr¼Å
�ÃZ»�|À¨�Y��{�Ä¯�É�Â��Ä]�d§ZË��ËY�§Y�|À¨�Y�Ze�½Z]M

Ä]|Ì����j¯Y|u� .�½Z]M��Y�¶Ì¸��¹Z«�Y��{�Ê^�¿�d]Â��
��ËY�§Y� |À¨�Y� Ze� �}M� �Y� Z»Y� {Y{�½Z�¿��ÅZ¯� � �}M� Ze

|Ì��� �j¯Y|u� Ä]� |À¨�Y� �{� Á� d§ZË .�lËZf¿��Z�Y� �]
,Ã|»M�d�|] �Z]� �¶Ì¸��Á�Â¸Å�¹Z«�Y� �{�d»ÁZ¬»�½Y�Ì»

��Y|¬»� ,¦¸fz»� ÉZÅZ»{� �{� Á� d�Y� cÁZ¨f»� �´Ë|°Ë
Å�cY�|ÌÅÂ]�¯�Á�Ê¿ÂË�d�¿�ZÆ¿M�ÉZÅ�µÂ¸��µÂ¸v»�ÉZ

d�Y�cÁZ¨f» ¹ÁZ¬»�Ä¯�É�Â��Ä] xË�Ä]�Â¸Å�¹Z«�Y�¾Ë�e 
Ä¿Zf�»��Ê³{�,�Á� |Æ�»� |Ì¨�� Á� w��� ,½ÂÅ{�� ¹Z«�Y�
¹ÁZ¬»�Á�½|�»M {�Zf°¿�Á�|¸³�Zf�Y�,¶Ì¸��¹Z«�Y�¾Ë�e��

|À�Z]�Ê» .dÌ·Á�f°·Y�d�¿�É�Ì³� Ã�Y|¿Y�¾ÌÀr¼Å �ZÅ
Ë�fÆ]��Y�Ê°Ë�Ê�ËY��ÉZÅ�Ä¿YÂm�Ê^�¿�[M��Y|¬»Á�Á�¾

�Ê»�Z»���Ä]�d»ÁZ¬»�Ê]ZË��Y��{��Á��¾Ë�e�ÄÀË�Å�º¯
|�Z] .  

 

REFERENCES 

1. Ameglio,T. Cochard, A. Lacointe,V. & ame, M. (2001). Adaptation to cold  temperature and 
response to freezing in walnut tree. Acta Horticulturae, 547,247-254. 

2. Anisko, T. & Lindstrom, O.M. (1995). Applying the Richards function in freezing tolerance 
determination with electrolyte and phenolic leakage techniques. Physiologia Plantarum, 95, 281-287. 

3. Arian, Z., Davary Nejad, G. H. & Attar, Sh. (2009) Some varieties of peaches and nectarines 
sensitivity to cold winter in 2007 in Mashhad. Journal of Horticultural Science and Technology. 23 
(1), 78 - 87. (In Farsi) 

4. Arora, R. & Wisniewski, M.E. (1995). Ultra structural and protein changes in cell suspension 
cultures of peach associated with low temperature-induced cold acclimation and abscisic acid 
treatments. Plant Cell Tissue and Organ Culture, 40, 17�24. 

5. Ashworth, E.N., Stirm, V. E. &  Volenec, J. J. (1993). Seasonal variations in soluble sugars and 
starch within woody stems of Cornus sericea L. Tree Physiology, 13, 379�388. 

6.  Barbaroux, C., & Breda, N. (2002). Contrasting distribution and seasonal dynamics of carbohydrate 
reserves in stem wood of adult ring-porous sessile oak and diffuse-porous beech trees. Tree 
Physiology, 22, 1201-1210. 

www.SID.irwww.SID.ir

www.SID.ir
www.SID.ir


Arc
hive

 of
 S

ID

Arc
hive

 of
 S

ID

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

7. Ebell, L.F., (1970). Variation in total soluble sugars of conifer tissues with method of analysis. 
Phytochemistry, 8, 227�233. 

8.  Erez, A., Faust, M. &  Line M. J. (1998). Changes in water status in peach buds on induction, 
development and release from dormancy. Horticultural Science, 73, 111�123. 

9. Faust, M., Erez, A., Rawland, L.J., Wang, S.Y. & Norman, H.A. (1997). Bud dormancy in perennial 
fruit trees: physiological basis for dormancy induction maintenance and release. Horticultural 
Science, 32, 623�629. 

10. Fowler, D. B., Gusta L. V. & Tyler. N. J. (1981). Selection for winter hardiness in wheat. Screening 
methods. Crop Science, 21,896-901. 

11.  Gusta, L. V., Fowler, D. B. & Tyler, N. J. (1982). Factors influencing hardening and survival in 
winter wheat. In: Li, P. H. and Sakai, A. (Eds.). Plant Cold Hardiness and Freezing Stress. 
Mechanisms and Crop Implications. Academic Press, London.Vol. 2. Pp, 23-40.  

12. Kerepesi., I. (1998). Osmotic and salt stresses induced differential alternation in water- soluble 
carbohydrate content in wheat seedling.  Journal of Agriculture &  Food chemistry, 53,47-55. 

13. Leite, G.B., Bonhomme, M., Putti, G.L., Petel, G., Petri, J.L. & Rageau, R. (2006) Physiological and 
biochemical evolution of peach leaf buds during dormancy course under two contrasted temperature 
patterns. Horticultural Science, 12(4),15- 19. 

14. Matinizade, M., Korori, S. A .A., Khoshnevis, M., Teimouri, M. & Praznik. V. (2006).  Seasonal 
changes of non-structural carbohydrates and amylase in twigs of Quercus brantii var. persica (Jaub. 
& Spach). Iranian Journal of Forest and Poplar Research, 14(3), 269 � 277. (In Farsi). 

15. Mirmohamadi, M.A. & Esfahani, S. (2004). Physiological aspects of cold and freezing stresses on 
crops Nashr-e-Golbon. 336 pages. (In Farsi). 

16. Morin X., Ameglio T., Ahas R. & Kurz besson C. (2007). Variation in cold hardiness and 
carbohydrate concentration from dormancy induction to bud burst among provenances of three 
European oak species. Tree Physiology, 27, 817�825. 

17. Muthalif, M. &  Rowland, L.J. (1994). Identification of dehydrin like proteins responsive to chilling 
in floral buds of blueberry_Vaccinium, section Cyanococcus. Plant. Physiology, 104, 1439�1447. 

18. Parker, J. (1962). Criteria of life: Some methods of measuring viability. American Scientist, 41, 614-
618. 

19.  Pedryc, A., Korbuly, J. & Szabó, Z. (1997). Artificial frost treatment methods with  stone fruits. Acta 
Horticulturae, 488, 377�381. 

20. Rasoolzadegan, y. (2007). Fruit planting in temperate regions. Isfahan University Press.760 pages. 
(In Farsi) 

21. Rinne, P., Tuominen, H. &  Junttila, O. (1994). Seasonal changes in bud dormancy in relation to bud 
morphology, water and starch content, and abscisic acid concentration in adult trees of Betula 
pubescens. Tree Physiology, 14, 549�561. 

22. Ryyppo, A., Repo, T. & Vapaavuori, E. (1998). Development of frost hardiness in  roots and shoots 
of Scots pine seedlings at non-freezing temperatures. Canadian Journal of Forest Research, 28, 557-
565. 

23. Sakai,A. & Larcher.W.(1987). Frost survival of plants. Horticultural Science, 7,401- 402. 
24. Sivaci, A. (2006). Seasonal changes of total carbohydrate contents in three varieties of apple (Malus 

sylvestris Miller) stem cuttings. Horticultural Science, 109 , 234�237. 
25. Tingor, M. E., Davis F. S. & Sherman. W. B. (1998). Freezing tolerance and growth characteristics 

of USDA intergeneric citrus hybrids US 119 and selection 17-11. Horticultural Science, 33(4),744-
748. 

 

 

 

  

www.SID.irwww.SID.ir

www.SID.ir
www.SID.ir

