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�ÃZ´ËZm�ÊfÀ��\���{�½Z»���Ë{��Y�ÊËÁ�Y{�½ZÅZÌ³
Y�Ã�ËÁ��Y�½ÂÀ¯�Ze�,|¿Y�Äf�Y{�É�����ÊÅZÌ³�Ä¿Â³��Y�Å

��Y��Ì]�½ZÆm��{�����¬§�Á�Ã|Ë{�³�ÄË�ne�Ä¿Â³��Y�Å
�Ä]�®Ë{�¿�����Ä¯�ZÆ¿M��Y�Ä¿Â³Ä]�ª¸ f»����Ã{YÂ¿Zy
|À�Z]�Ê»,�Ã|��ÄfyZÀ��ÊËÁ�Y{�ÃZÌ³�½YÂÀ��Ä]|¿Y-��Ä¯

�{Á|u�{Y| e�¾ËY� �Y����Á�Ê�Y���Ä]�cZÌ¸¼���{� ÃZÌ³
�Á�Ã|��{�YÁ�É{Y�¿�Ä]�ÊËÁ�Y{�cÓÂ�v»� Z]�d]Z«��Ä]

ÄfyY{�a� Êf À�� |¿Y�Safarnejad et al., 2007���
Ä·Z��|Àq�Á�Ê¨¸��ÊÅZÌ³�¶³�Zy���d�Y��Ã�Ìe�Ä]�Ä¯

{�Y{�ª¸ e�ÊÀ�Z¯��¹Y|¿Y�¹Z¼e�Á�{YÂ»�ÉÁZu�ÃZÌ³�ÉZÅ
� É|À¼���Y¿��¶ÌeÂ]Á�ËY� ,É|Ì»M� ¶Ì°·M� cZ^Ì¯�e� �Ì

d�Y�®Ë�Â°Ì��|Ì�Y�Á�|Ì»M�¶ÌeÂ]�¶Ìf»�,|Ì»M��YÂ»�{
»R� Ã�i� ÃZÌ³�¾ËY½|]�Ê�Z§{� ºf�Ì��dËÂ¬e�\^���Á

¾Ì·Â]Â¸³Â¿Â¼ËY� |Ì·Âe��ËY�§Y�Ê»Â�¿|���Amiri et 

al., 2009����Y~£�½{�¯�ºÅY�§�{�Ê¼Æ»��¬¿�½ZÅZÌ³
Ê»�É�Z]���]�ÉY�]|ÀÀ¯2013) �et al.,�Abdolshahi���

�Àe�ÃZÌ³�Ê³|¿��Äy�q�Ã�Á{��{�Ê¨¸fz»�Ã|¿��ÉZÅ
Á�Ê°�y�,É�Â��,Z»�³�¶Ì^«��Y���]�ÊËZÌ¼Ì��cZ^Ì¯�e

� Á� É�Â·Â§�Â»� ,|��� ,ÄÌÀ]½M� |Ì·ÂeZÅ�Ê»� �iY�{�Y~³
�2013��;Rad et al.�2014��Rad et al.�.�·� Y~��Àe

�½ZÆm���Y����{�,½Á�§Y��Á����f�³�¶Ì·{�Ä]�,É�Â�
d�Y� Äf§�³� �Y�«�É{ZË�� ÄmÂe� {�Â»� ���Y� Ê°Ë�É�Â�

� Ê�Y��� ½ZÅZÌ³� {�°¸¼�� �ÅZ¯� Ã|¼�� ¶ËÓ{�ºÅ� Á
����ÅZ¯�¾ÌÀqÂ�v»�d�¯��Ë��t�É��ÁZ�¯�cÓ

Ê»�½ZÆm��{�|�Z]�Munns et al., 2002���c�Z�y�
�Àe� �Y� Ê�Z¿�e� ªË��� �Y� ½ZÅZÌ³� �{� É�Â�P��]� �Ìi

¿ÂË�dÌ¼�� ,[M�[~mÊ����ZÀ��[~m� �{�µÔfyY� Á
Ê»�ÊËY~£�|�Z]�et al., 2009�Anvari� ���Ä¸]Z¬»�ÉY�]

�Ä]�¶¼vf»�¹Z«�Y�[Zzf¿Y� Á�ÊËZ�ZÀ�� ,É�Â���Àe� Z]

� ,É�Â���É�Á�Ê»� ��¿� Ä]|����Haghnia et al., 

1991����,�¨Àe� ,d�����ËY�§Y� h�Z]� É�Â���Àe
¿ÂË�dÌ¼��Ê�2010��Turan et al.�����fÀ�ÂÌ]��ËY�§Y

¾Ì·Á�a¶Ì§Á�¸¯� �fÀ�ÂÌ]��ÅZ¯� ,��Nazarbeygi et 

al., 2011��� �fÀ�Âf§� ÊËY�Z¯� �ÅZ¯� Á�2004�

�Sudhir and Murthy�� �Ä]��nÀ»�dËZÆ¿��{�Ä¯�Ã|�
e� �ÅZ¯Ê»� É{Z�f«Y� |Ì·Â{{�³� ��ÄrÅZÌ³� �Y�¬f�Y

Ä¸u�»ÉY��§��{��Z�uM�ÊÅZÌ³�cÓÂ�v»�|Ì·Âe�|ÀË
d�Y� ��d�¯��{� ZÅ�~]�½|���^��½Y�Ì»�Á�ÊfyYÂÀ°Ë

Ê»� ºÌ¬f�»e� |¿YÂeP�Á� {�°¸¼�� ½Y�Ì»� �]� É{ZË�� �Ìi
|�Z]�Äf�Y{�|Ì·Âe�dÌ¨Ì¯��½ÂË�ZË�[M��{�{ÂmÂ»�ÉZÅ

Ê»� Ê�Y��� ­Zy¿YÂeÀÃ|ÀÀ¯�®Ë�ve� c�Â�� Ä]� |��ZË
Ä¿YÂm�Ã|¿�Y{�Z]Pe� ZË�Á�Ã{�¯�¶¼��Ê¿��Á�Äf�Y|¿�É�Ìi

c�Â�� Ä]�|ÀÀ¯� ¶¼�� ÊjÀy��0Ze|¼�� ,É�Â���h�Z]
PeÄ¿YÂm��{��ÌyÄ¿YÂm�d����Á�|��{��ÅZ¯�,Ê¿��Ê¿�

Ê»�ÄrÅZÌ³�|����ÅZ¯�Á{Â���Maurmical et al., 

1996�� �cZ ·Z�»�Ã|�� ¹Zn¿Y��Ä¯� d�Y� Ã{Y{� ½Z�¿
É�Â�,�Ä¿YÂm�d�����Y��Ê¿�ÅZ¯�Ê»|Å{���ËY�§Y�Á

� ,É�Â�� sÂ��� �YÄ¿YÂm� |��{�Ê¿�Ê»|ÅZ¯��Miri 

and Mirjalili, 2013���Ä¿YÂmÁY� Ê¿�¾Ì·��Z�u� Á�

Ê»� ÃZÌ³� Â¼¿� Á� |��� Ä¸u�»�¾Ë�e|�Z]-��¶uY�»� Y�Ë�
Ä¿YÂm� ¶»Z�� ÃZÌ³� �ËÁ�� ÄÌ·ÁY��Y�¬f�Y� Á� |��� ,Ê¿�

{�Ê¼Æ»��¬¿�½ZÅZÌ³�ÊËZËÂa��{�ZÅ�ÄrÅZÌ³�ÄÌ·ÁY�{�Y
�El-Araby et al., 2004����

��Y� Ã{Z¨f�Y� Z]� Ä¯� d�Y� Ã{Y{� ½Z�¿� cZ ·Z�»
Ê»��~]�c�|«�Ã|ÀÅ{��ËY�§Y�ÉZÅ�Z¼Ìe�Ä¿YÂm�Ä]�½YÂe

dyYÂÀ°Ë� ,�Ë���Ê¿��d§ZË�d�{�ÉÂ«��Y�¬f�Y�Á� ���Y
É�ÁMÂ¿�Ä¸¼m��f�Ì]�Äq�Å��Y�¬f�Y�ÄÀÌ»���{�Ä¯�ÊËZÅ

Ä¿YÂm� c�|«��ËY�§Y� Á� ÄrÅZÌ³�¹Zn¿Y� �~]� ÉÁ�� Ê¿�
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Ê»� Äf§�³� Ä]� ½YÂe� {YÂ»� �Y� Ã{Z¨f�Y�Ã|ÀÀ¯� {ZnËY
� Ã�Z�Y�É�¼�Y�¶Ì�¿Zfa� {�¯�Harris et al., 2001���

�|�Z�»Z¿��ËY��� �{� ,d�Z¯� �Y�¶^«�²ÀÌ¼ËY�a�µZ¼�Y
Ê»� ,Ê�Ìv»Ä¿YÂm� |¿YÂe�{Â^Æ]� Y�� Â¼¿� Á� |��� Á� Ê¿�

��Y�¬f�Y�,ÄrÅZÌ³��fÆ]�Äq��Å��Y�¬f�Y�h�Z]�,Ã|Ì�z]
�ZË� É�Â�� Ä]� ¶¼ve��ËY�§Y� ,ÊÅZÌ³���Âa�\�ZÀ»

� {Â�� {�°¸¼�� �ËY�§Y� Á� Ê°�y�Mussa et al., 

1999����[M�[~m�{��~]�M�§���Âe²ÀÌ¼ËY�a�|ÀË��Ze
Ã�Y|¿YÄ¯�d�Y�ÉY�ÉZÅ|ÀËM�§�Ä¿YÂm�,{Â�� �Á���Ê¿�

{�Ì´¿�c�Â��¶»Z¯� �Â��Ä]� Z»Y��2006��Soltani et 

al.���Ê�ÅÁ�a�|��¹Zn¿Y��ZÆ]�Ä�Ì¼Å�ÉÁ��Ä¯,��½Z�¿
]� ²ÀÌ¼ËY�a� ½Z»�� c|»��ËY�§Y� Ä¯� {Y{� �Y��Ì���

� d�Z��]�Ä¿YÂm� cZÌ�Â�yÄ¿YÂm� |��{� ,Ê¿��,Ê¿�
Ä«Z��µÂ�Ä¿YÂm��yZ��Á�ÄqÄ«Z���e�½�Á�Ê¿��Á�Äq

Ä�Ë�� �e� ½�Á� d�Y{� Ê¨À»� �iY� Äq�Jabari et al., 

2010� ��¶³�Zy��� ÊËÁ�Y{� ÃZÌ³� dÌ¼ÅY� Ä]� ÄmÂe� Z]�
Ê»�É�Á���½M�|Ì·Âe� Á�d�¯�ªÌ¬ve�¾ËY�]ZÀ]� ,|�Z]

� ��Zu�fÆ]� dyZÀ�� �Â�À»� Ä]c|»� ¾Ë��½Z»��
Á�|ÌÅ²ÀÌ¼ËY�a��Za�{Â^Æ]�¥|Å�Z]YÄ¿YÂm�ÉZÅ�f»�Ê¿�

ÊËÁ�Y{�ÃZÌ³�¾ËY�É�Â���Àe��ËY����{�|��¹Zn¿Y���

Á�{YÂ»��Á�ZÅ����

Ê���]� �Â�À»� Ä]�Pe� �ÌiÁ�|ÌÅ��{� ²ÀÌ¼ËY�a
�ËY���Ä¿YÂm� �]� É�Â�� �Àe�ÄrÅZÌ³� |��� Á� Ê¿�

� ¶Ë�Âf¯Z§� c�Â�� Ä]� Ê�ËZ»�M� ,¶³�Zy���\·Z«� �{
0Ô»Z¯� s���{Z�e�Ê�� �Y�°e� Ä�� �{�Ê§����{� Ä¸u�»

�ÃZ´�¿Y{�É��ÁZ�¯�Ã|°�¿Y{��~]�É�Â·ÂÀ°e�ÃZ´�ËZ»�M
|Ë{�³� Y�mY� |ÅZ�� �� ¶»Z�� �ËZ»�M� ÉZÅ�Z¼Ìe�ZÆq�

�t��Ä¿YÂm��Z¼Ìe��Ìa�½Z»��Á�Ê¿�lÀa���Àe�t��
{Â]�É�Â�� �µZ¼�Y� �Y�¶^«��Z]� ZÅ� �~]� Y|f]Y� ,²ÀÌ¼ËY�a

ÂbÌÅ� dË�¸¯� ºË|�� lÀa� c|»� Ä]� |��{����ÄÌ¿Zi
¨�|��Ã{Y{�Â�f�����¬»�[M�Z]��Z]�|Àq��b��Á�Ê¿Â
|¿|�� �Ä¿YÂm� �Z¼Ìe��Ìa�µÁY�Ä¸u�»�Ê�� ZÅ� �~]Ê¿��

���¬»�[M��{�c|»�Ä]��,�¨�����,����Á�����d�Z�
Ä�Â£Ä¿Â¼¿�c|»�¾ËY��{�,|¿|���Á��Y�«��°Ì��ÉÁ��ZÅ

Ä¿Â¼¿��b��Á�|Àf�Y{�ÉZ»{��{�Á�k�Zy�µÂ¸v»��Y�ZÅ
|¿|Ë{�³�®�y�©ZeY����

]� ¹Á{� Ä¸u�»� �{� µZ¼�Y� ÉY�lÀa���Àe� t��
É�Â���� ,�¨����� ,���� ,���� Á�����Ê�{�À¼Ë��]�f»��

|Ë{�³� Ã{Z¨f�Y� º«� ÄqZË�{� Ê Ì^�� ®¼¿� �Y� ���Å�{
�,�Z¼Ìe����{Z ]Y�Ä]��Ë{�É�fa�¶yY{��~]��� ��
���

�Ã�Z¼��¾¼eYÁ�~£Z¯�ÉÁ���f»�Êf¿Z���|��Ã{Y{��Y�«��
� {Á|u� �Ë{� É�fa� �Å� Ä]���� �fÌ·� Ê¸Ì»��µÂ¸v»

�Ã{Á�§Y�É�Â���Á{�[M��Ìz^e��ÅZ¯��Â�À»�Ä]�Á�|�
É�fa|��Äf�]�º¸Ì§�Za� Z]� ZÅ� ��~]���Z¼�Ä¿YÂm�ÉZÅ

�¾Ì »� Êf�Z�� �{� Ä¿Y�Á�� c�Â�� Ä]� ¹Á{� �Á�� �Y� Ã{�
|Ë{�³� ¹Zn¿Y� �Ä¿YÂm� É�Á~]� ,��Z¼�� ¹Z´ÀÅ� Ä]�,Ã{�

Ê»�Ê¬¸eÄ�Ë��µÂ��Ä¯�|¿|�½M�ÄqZÅ��Y���Ê¸Ì»��f»
�Ì]{Â]� �e� �Ä�Ë�� µÂ�Ä«Z�� Á� ÄqY� Z]� Äq��Y� Ã{Z¨f�
�yÃ�Y|¿Y��¯Ä�Ë��®�y�½�Á��b��,|��É�Ì³�Äq

Ä«Z�� Á¨f�Y� Z]� ÄqZ� d«{� Z]� ÉÁ�Y�e� �Y� Ã{����
��
|Ë{�³�¾ÌÌ e��Ä¿Â¼¿�½|��®�y��Y��a¿ÁM��{�ZÅÊ��Z]

�ÉZ»{���Êf¿Z��Äm�{�c|»�Ä]�{Y�³�����d�Z��½�Á
½M� ®�y� ZÅÃ�Y|¿Y³� |�� É�Ì�Ya-jing et al., 

2009���Ä¿YÂm� |��{�� �Y� Ê¿�� Ä�]Y���|�� Ä^�Zv»
�Ikic et al., 2012�����

�Ä�]Y�������������������������������P=100×( )��

�½M� �{�Ä¯GP�Ä¿YÂm�|��{,Ê¿�nG ����~]� {Y| e
Á� Ã{�� Ä¿YÂmN �Ê»� �Á~]� ¶¯� {Y| e|�Z]�
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Ä¿YÂm�d����Ä�]Y���Y�Ê¿����|��Ä^�Zv»�Kalsa 

and Abebie, 2012�����

�Ä�]Y����               ���                 ��GR��

©Â§� Ä�]Y�� �{GR �Ä¿YÂm�d���,Ê¿� ni ��{Y| e
� �Á�� �{� Ã{�� Ä¿YÂm� �Á~]i� ,¹Ydi��d�Z¯� �Y��a�½Z»�

�Z]��^e�»ni�|�Z]�Ê»��Á��\�u��]���

�Ä�]Y���Y��Ì¿�ÄÌÀ]��yZ����|��Ä^�Zv»�ISTA, 

2009����

�Ä�]Y����   VI=SGP(%)×SL(cm)                   

              

�©Â§�Ä�]Y���{I ��,ÄÌÀ]��yZ�SG�Ä¿YÂm�|��{�

�,{�Y|¿Zf�Y�Ê¿�SL��ÄrÅZÌ³�µÂ��Êf¿Z��f»���½Z�¿�Y�
Ê»|ÀÅ{���

Ã{Y{¹�¿� Ä¸Ì�Á� Ä]� ZÅ� �Y�§YSAS��Á� ÄË�ne� {�Â»
�¾°¿Y{�½Â»�M�Z]�¾Ì´¿ZÌ»�Ä�ËZ¬»�Á�d§�³��Y�«�¶Ì¸ve

t����{ µZ¼fuY�|��¹Zn¿Y�|��{�lÀa� 

lËZf¿�hv]�Á� �

Ä¿YÂm�d����Á�|��{Ê¿���

�d����Á�|��{� �]�É�Â���Àe� Á�²ÀÌ¼ËY�a� �iY
Ä¿YÂmÊÀ »�|��{�®Ë�µZ¼fuY�t����{�Ê¿��{Â]� �Y{

�� µÁ|m����� Ã|ÅZ�»|���Ä]� ºËY�aÁ�|ÌÅ� �Z¼Ìe� Ä¯
�c|»����É�Â���Àe�dve�d�Z����Ê�{��ÌÀ¼Ë�

� �]�f»��Ä¿YÂm�d���� Á� |��{�Á� {Y{��ËY�§Y� Y�� Ê¿�
�Ä]�d^�¿�ºËY�a�ÉZÅ�~]Ã|�¿�ÊÀ »�¥ÔfyY�Y��É�Y{
{Y{�½Z�¿��ºËY�aÁ�|ÌÅ��Z¼Ìe�c|»�Ä]�����dve�d�Z�
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Table 2. Mean squares of measured different parameters. 

cZ ]�»�¾Ì´¿ZÌ»�Mean squares� 

Treatment �Z¼Ìe �Äm�{
É{Y�M 
(df) 

Ä¿YÂmÊ¿�  
Germination 

�Ä¿YÂm�d���
Ê¿� 

Germination 
rate 

�µÂ�
Ä«Z�Äq  

Shoot 
Length 

�µÂ�
Ä�Ë�Äq  

Root 
Length 

�®�y�½�Á
Ä«Z�Äq  

Shoot Dry 
weight 

�®�y�½�Á
Ä�Ë�Äq  

Root Dry 
weight 

��yZ�
�~]�ÄÌÀ] 
Seed 
vigor 

Priming ²ÀÌ¼ËY�a 3 2547.22** 2.43** 0.477** 2.07** 0.4î10-3** 0.5î10-5*** 28667.6** 
Salinity 
stress 

�Àe�
�Â�É  

4 734.26** 3.07** 0.789** 1.79** 0.3î10-3** 0.1î10-4** 42597.9** 

Priming × 
salinity 

²ÀÌ¼ËY�a �
É�Â���Àe 12 165.55** 0.753** 0.269** 0.59** 0.2î10-3** 0.2î10-4** 9535.0** 

Error Z�y  18.23 0.01 0.005 0.023 0.2î10-5 0.5î10-5 5.15 

CV 
\Ë���
cY�ÌÌ¤e  5.42 6.37 6.26 14.74 4.37 35.33 1.26 
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Figure 1. The interaction of salinity and hydropriming on germination percentage. 
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 nsˬ���Á����Ä]�\Ìe�e��Ì£�ÊÀ »��Y{�Á�ÊÀ »��Y{��{�t���µZ¼fuY���Á���|��{��
ns, * and **: Not significant, significant at 5% and 1% levels, respectively 
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Figure 2. The interaction of salinity and hydropriming on germination rate.� �
� �
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Figure 3. The interaction of salinity and hydropriming on shoot length.� �
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Figure 4. The interaction of salinity and hydropriming on root length. 
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Figure 5. The interaction of salinity and hydropriming on shoot dry weight. � �
� �
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Figure 6. The interaction of salinity and hydropriming on root dry weight.� �
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Figure 7. The interaction of salinity and hydropriming on seed vigore. 
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Abstract 

In order to investigate the effect of priming techniques on germination paramaters of seed were 
evaluated germination and growth the effect of hydropriming coneflower seeds in terms of 
salinity.Factorial experiment in a completely randomized design with three replications in Seed 
Technology Laboratory, Faculty of Agriculture controls.  The factores was inclouded from four 
levels of non-primed, 10, 20 and 30 hours priming seed and five salinity levels with distilled 
water (control), 3, 6, 9 and 12 ds/m natural salt lake in Qom. Analysis of variance showed that 
the interaction between priming and salinity data on the percentage of germination, shoot and 
root dry weight of shoot and root and seed vigor was significant. Percent germination rate and 
increase the duration of priming and salt stress than non-primed seeds fell. But hydropriming 
treatment for 10 hours significantly increased salinity 3 ds/m rate and percentage of 
germination, shoot and root and seed vigor was. The hydropriming treatment for 10 hours under 
salt stress shoot and root dry weight increased 6 ds/m what happened. Thus, according to the 
priorities of germination or growth of root and shoot, as well as the cost of seed priming can be 
hydropriming treatment for 10 hours under salt stress 6 ds/m as the most favorable for seed 
germination hydropriming coneflower recommended. 
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