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�¶]Z«�d§Y�\mÂ»� ,�~]� {�°¸¼�� Ä�uÔ»�¶]Z«��ÅZ¯
�,��Ë�� µZ¼fuY� �ËY�§Y� d¸�� Ä]� �~]� dÌ¨Ì¯� ÄmÂe
��Y� Ê�Z¿� �~]� Ê³{Â��§� ,½Z³|¿Âm� Á� ½Z³|¿�a� ��y

Ê�Ìv»�¶»YÂ���Ê´f�°��,d�Y{�]�¹Z´ÀÅ��{�|�Z�»Z¿
Ê»�d�Y{�]�¹Z´ÀÅ��{�¾ÌÀm�Ä]�Ä»|��Á��~]{Â� .�Êf«Á

�d�Y{�]� [Â¸�»|u� �Y� �eÓZ]� d]Â��� Z]� ZÅ�~]� Ä¯
�|¿Â�)��Y��eÓZ]�d]Â����  (%��¨Àe��ËY�§Y�\mÂ»

o�Z«�¹ÂnÅ�Á��Z^¿Y�ÉZ»{��ËY�§Y�,ZÅ�~]|��|ÅYÂy�ZÅ .
»�\mÂ»�ZÅ�~]��¨Àe��Y�Ê�Z¿�ÉZ»{��ËY�§YÊ�Ze�{Â�

�À¯YÁ��Y�É{Y| e�Ä]��Á���Ê°Ì·Â]Zf»�Á�Ê¼Ë�¿M�ÉZÅ
�d�Y��~]��Ë���Ê³{Â��§�½M�ÄnÌf¿�Ä¯�|ÀÀ¯�dÌ·Z §

)Sadeghi et al.,2009 .(�¾Ë�f¼Æ»��~]�Êf]Â���ÉYÂfv»
Ê»�[Â�v»� �~]� �¼��µÂ���¨u� �{�¶»Z�{Â� .�ÃÂ«
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ÓÂË�Á�¹Â³�Â��,Âm½M�Êf]Â���ÉYÂfv»��³Y�¥�ZÅ���

� Ze�� %� Ä]� ,|�Z]��ÉZ»{� �{� Ê�z]� dËZ��� c�Â�
Ê»��¨u��Z^¿Y�Ê Ì^�� {Â�)  Normohhmadi et al., 

1999.(�Ä¿Â¼¿��Y�É{Y| e��{�,¶Ì·{�¾Ì¼Å�Ä]�Á�Ä·Z���Å-

¾ÌËZa� Ê¿�� Ä¿YÂm� |��{� Âm� É�~]� ÉZÅ�|u� �Y� �e
Ê»� Ã|ÅZ�»� {�Y|¿Zf�Y{{�³ .Ä¸u�»�¾ÌÌ e� ,¾ËY�]ZÀ]�ÉY

�dÌ¨Ì¯� ºÅ� Ä¯� Ê�Y��� ½ZÅZÌ³� ÉZÅ�~]� Ê³|Ì��� �Y
½M��Ë~b¿Z°»Y�½M�d�Y{�]�ºÅ�Á�|�Z]�ÊËÓZ]�|u��{�ZÅ

��Y� Ê°Ë� Á� d�Y� �Y{�Ây�]� Ê¿YÁY�§� dÌ¼ÅY� �Y� ,|�Z]
d�Y��~]�ÊÅYÂ³�Á�µ�fÀ¯��{�Ã|¼��¶»YÂ�.  
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�d�{� �Y� ªÌ«{� d¸�� Äq�³� ,d�Y� Ê°Ìf¿�� cY�ÌÌ¤e

~]�d�Ë��ÃÂ«�¾f§��d�Y�Ã|�¿�¦Ë� e�Ê]Ây�Ä]��ÂÀÅ��
)Murthy and Sun,2000.( �d§Y�\mÂ»��~]�Ê³{Â��§

�ÄrÅZÌ³� dyYÂÀ°Ë� �Y�¬�Y� Á� ÊËM�Z¯� ,�~]� dÌ¨Ì¯
Ê»� Ä���»�{�¶Ì·{� Ä]� {�°¸¼�� ½Y�Ì»� ,¾ËY�]ZÀ]� Á� {Â�

Ê»��ÅZ¯�É�Y{�ÊÀ »��Â��Ä]��~]�¾ÌËZa�dÌ¨Ì¯|]ZË .
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�c�Z�y� Z]� Ä�ËZ¬»� �{� �~]� {�°¸¼��ÉÁ��ÊeÁZ¨f»� �iY
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)Golezani et al.,2012.( ��Y� �~]� Ê³{Â��§� d���
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�Ä]� É�Y{�Z^¿Y� µÂ�� �{� ÓZ]� ÉZÅZ»{� ,Ê�Ìv»� ¶»YÂ�
��Ë��e� \^�� �~]� ÉÓZ]� d]Â��� ÉYÂfv»� ÃY�¼Å
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½M� ®e� ®e��~]� Ê³{Â��§� ÉÁ�� Á{� ½M�iY� Á� ZÅ
d�Y�Ê�ËY�§Y .o�Z«�,Ê°Ë�Â·ÂÌ]��Zv·��Y�{ÂmÂ»�ÉZÅ

��ËY�§Y� Y���~]�Ê³{Â��§��Z^¿Y��{Ä¿YÂm�Á�Y���~]�Ê¿�
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��Y� Ê�Z¿� Ê³{Â·M�cY�YÂ»� Ä]� �~]� Ê³{Â��§�d���
o�Z«Ê»�©Z¨eY��Z^¿Y�½Á�{�ÉZÅ|f§Y )Onesirosan,1986 

; Golezani et al.,2012 (.��®�y�Á�É�Ì´]M�ÉZÅ�Z¼Ìe
Ê»�ÄfyZÀ���Z¼Ìe��Ìa�½YÂÀ��Ä]�Ä¯�½{�¯ �Á{��{�,|¿Â�

ÌyY� ÄÅ{�ÉY�]� lËY�� É{�]�Z¯��Á��®Ë� ½YÂÀ�� Ä]� �
�½{�¯��^��Á�Ê¿��Ä¿YÂm�ÊfyYÂÀ°Ë�Á�d�����ËY�§Y
�Á� d�Y� Ã|»M�{� ºÆ»� Ê�Y��� ½ZÅZÌ³� �Y� É�ZÌ�]� �{

ÄrÅZÌ³� {�°¸¼�� {Â^Æ]�\mÂ»Ä¿YÂm� µÂ�� �{� ZÅ�Ê¿�
Ê»Ä¿YÂm�Á�|¿{�³ÄrÅZÌ³�½|���^��Á�Ê¿���Å��{�Y��ZÅ

Ê»��ËY�§Y��Àe�½Á|]�Á��Àe��ËY���Á{|ÀÅ{ )Ellis 

DQG�%XWFKHU�������/LQ�DQG�6XQJ��������;X��et al., 

2011( .�Ìa��Â° »�\mÂ»� �~]� �Z¼Ìe ��cY�iY� ½|�
Ê»��~]�Ê³{Â��§��Y�Ê�Z¿ ��{�|Ì¨»�cY�iY�¾ËY�Á�{{�³

Ä�Ë��Â¿� ZË� Ê¼f�Ë�»� ÉZÅ�Âv»Ê»� ©Z¨eY� Äq|f§Y .
ºË�¿M� dÌ·Z §� �ËY�§Y� \mÂ»� ,¾ÌÀr¼ÅÊ»� ZÅ�,{{�³

Ê»�Ä¯�É�Â��Ä]Âe�ZÅ�~]�É|ÌbÌ·�½ÂÌ�Y|Ì�¯Y�a� Z]�|¿Y
� |À¯� Ä¸]Z¬»� �Z^¿Y� �{)Basra  et al.,1994 .(�{YÂ»� �Y

Ê»�Ã{Z¨f�Y��Z¼Ìe��Ìa�dÆm�Ê¨¸fz»�Ä¸¼m��Y�Ä¯�{Â�
½MÊ»�ZÅ¾Ì»M�Ê¸a�Ä]�½YÂe�ZÅ�)PAS ({�¯�Ã�Z�Y  .  

Ê¸a ¾Ì»M��¾Ì/��eÂa�|/À¿Z»�ÊËZÅ� )Put(�¾Ë|Ì»�b/�Y�,� 
)Spd(¾Ì»�b�Y�,� )Spm( ��Ä/¸¼m��Y����Ä/¯�|Àf/�Å�É{YÂ/»

���d//»ÁZ¬»��ËY�//§Y�Á��~//]�½{�//¯��Z//¼Ìe��Ì//a�d//Æm
ÄrÅZÌ³�Àe�¶]Z¬»��{�ZÅ��Ê/�Ìv»�ÉZ/Å)���É�Â/��,Z»�/�

 Á (...��Ê/»��Z/¯�Ä]�|/¿Á�)Farooq et al.,2011.( ��½Z/¬¬v»
¹�//§�Ä//¯�|//¿|¬f »�Y�É|//¿ÂÌa�Á�{Y�M�ÉZ//ÅSpd��ÁSpm�

¾°¼» �����Ê/f¿M��/�¿��Y�ÊËM�Z/¯�¾Ë�f�Ì]�ÉY�Y{�Ä¯�d�Y
�|À//�Z]�Êf¿Y|Ì//�¯Y .��¾Ì//»M�Ê//¸a��//¬¿��½{Á{���{�Z//Å

µZ°Ë{Y��É�Y|Ì�¯Y�dÌ·Z §��Z�Y��]�½�Ì�¯Y�{Y�M�ÉZÅ
                                                                                  

1.  Polyamines 
2. putrescine 
3. spermidine 
4. spermine 

ºË�//¿M �Ê//¸a�ÉZ//Å ��Y|Ì//�¯Y�¾Ì//»M� )PAO(��¾Ì»Z//Ë{�Á
�Y|Ì�¯Y� )DAO(�d�Y) al.,2007 et Kuzenetsov(.   

�Ìa� lËZf¿Z]� �~]� �Z¼ÌePAS ��cÓÂ�v»� ÉÁ�� �]
�,l¿�]� ,c�}� ,½ÂeÂe� ,�ZÌa� ,¹|À³� Ä¸¼m�Y� ¦¸fz»

Y{�´]Zf§M��{�Ã�ËÁ�Ä]�É|Ì¨»�cY�iY�ÉY�Y{�Ä¯��ZÌy�Á�½
�Ã|����Y�³�½Z¬¬v»���Âe� ,d�Y�Ã{Â]��Àe��ËY��

d�Y)et al.,2011  Farooq�� -Xu  et al., 2011 � -et 

al.,2009 Zhang���-Cao et al., 2008�-Farooq   et al., 

2008 - Farooq et al.,2007 �-et al.,1994 Basra.(  
��������]��ªÌ¬ve�¾ËY�¥|ÅÊ¸a��ÌiPe�Ê¾Ì»M�ÉÁ���]�ZÅ

��{�d�Y{�]�Z]�¦�ÂË�º«��Âm��~]�ÄÌÀ]�Á�dÌ¨Ì¯�{Â^Æ]
�Ã�Ìy}� �z�»� Ã�Á{� ®Ë� Z]� Á� d]Â��� t��� Ä�

|�Z]�Ê»�~] .  
  

�Á��Á�{YÂ»ZÅ  
Ä���»��{�d�Z¯  

���ÃZ´//�ËZ»�M�Á�Ê//�ÅÁ�a�Ä//���»��{��ËZ//»�M�¾//ËY
���~/]�ÊÅYÂ³�Á�d^i�cZ¬Ì¬ve�Ä��R»��~]�Ê¨Ì¯�ÄË�ne

�Z//���{���//«YÁ�µZ//Æ¿�Áµ��-������|//��Y�//mY .�Ä//���»
ÊËZÌ§Y�¤m�dÌ «Â»��{�Ä��R»�Ê�ÅÁ�a����Á�Äm�{���

Ê·Z¼��Ä¬Ì«{)ÊËZÌ§Y�¤m�µÂ� (�Á����Á�Äm�{�����Ä/¬Ì«{
�Ê«��)ÊËZÌ§Y�¤m���� ({�Y{��Y�« .��ÉY�/]�Ä¯�Âm�º«�

��º/Æ»��Y�,|/Ë{�³�[Zzf¿Y�Ä���»��{�d�Z¯���¹Z/«�Y�¾Ë�/e
��{Â/]�¦�ÂË�¹Z¿�Ä]��Â�¯�Ä·|f »�Ä¬�À»��{�d�¯�{�Â»
������cZ//¬Ì¬ve��//¯�»��{�É�{Z//»�Ä//¬^���Y�½M��~//]�Ä//¯
���¾Ì//»Y�Á��{�½Y�//Æe�½Zf//�Y�Ê// Ì^���]Z//À»�Á�É��ÁZ//�¯

�������|/Ë{�³�Ä/ÌÆe�,{Â]�Ã|��|Ì·Âe .����Ê/¼«��,º/«��¾/ËY
�������Â/�¯��~/]�|/Ì·Âe��{�ÊËÓZ/]�d/�¯�t����Y�Á�|Ë|m

d�Y��Y{�Ây�] .�Ä¼Ì¿�,��{Á��,Ã�ZÆ]�|���`Ìe�ÉY�Y{

                                                                                  

5. Polyamine oxidases 
6. Diamine oxidase 
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�����Y�Y{��À//e�½Á|//]��ËY�//��{�Á�Z»�//��Ä//]��Z//�u�É
{�°¸¼��/��|�Z]�Ê»��Zf°Å�{�¾e .���Ä/���»��{�d/�Z¯

��,�ËZ/»�M�{�Â»�Ä¬�À»��{�Âm�d�Z¯�xË�Ze�Z]�½Z»�¼Å
����µZ/��ÃZ/»�Æ»��/yYÁY������{Â/] .����Ä/ÌÆe�Á�ºz/���Y��/a

�c�/¯�,¾Ì»������duZ/�»�Ä/]�Ê/�ËZ»�M�ÉZ/Å������/]�»�f»
�c�¯�Å��{�Á�Ã{Z»M�����d/�¯�¦/Ë{� �|/Ë{�³ .��Ä¸/�Z§

¦Ë{��¾Ì]ZÅ��-���Êf¿Z�Ì]�Ä¸�Z§�,�f»�Ä/eÂ]�¾��Z/Å�-��
¦Ë{��µÂ��Á��f»�Êf¿Z���Z/Å����{Â/]��/f».���cZ/Ì¸¼��Ä/Ì¸¯

��c�Â//���³�Z//¯��//�Âe�d//�Y{�]�Á�d//�Y{�,d//�Z¯
d§�³ .Ä]�����,|/»M�¶/¼��Ä/]�|/Ë{�Z]�Ä���»��Y�\e�»��Â�

��Ã{Z¨f/�Y�Z]�,Ê°Ë�Â·ÂË�Ì§�Ê³|Ì���Ä¸u�»��Y�| ]��b�
��¶/¼u�¶]Z«�Ê°Ë�f°·Y�lÀ��d]Â����Y)��µ|/» Dickey-

john  mini GAC(�,d]Â����½|Ì���Z]�Á�Ê]ZË��Y�ZÅ�~]
�������/�¿�{�Â/»�Êf]Â/���t�/��Ä/]��~/]�d]Â���½Y�Ì»)���,

���Á��  (%ÄeÂ]�d�Y{�]�d�{�Z]�Ê¿ZÌ»��Â�y��Y�ÊËZÅ
Ä¸^À���Y�½{�¯�k�Zy��Y��a�ZÅ�~]�Á��¥�/��½Á�{�Z/Å-

|Àf§�³��Y�«��Ë~aZ¿�}Â¨¿�ÉZÅ .����Ä/]�ZÅ�~/]�µZ/¬f¿Y��Y��a
�¿Zf/�Y��Á��Ä]��~]�d]Â���ªÌ«{�½Y�Ì»�ÃZ´�ËZ»�M�{�Y|

�Ä/]�d]Zi�Á�ÓZ]�ÉZ»{�½ÁM�Ä¸Ì/�Á������ÉZ/Å�ZÌ »�ÉZ/À^»��/]
������~/]�½Â/»�M�Ê/¸¸¼·Y�¾Ì/]�¾¼n¿Y)ISTA,2012(���Ã�Y|/¿Y

|///Ë{�³�É�///Ì³. ���{�ZÅ�~///]�d///]Â���¾Ì///Ì e�ÉY�///]
{�y�[ZÌ�M��Y�Ã{Z¨f�Y�Z]�ZÅ�~]�,ÃZ´�ËZ»�M����,�b/��Á

�c|»�Ä]�����ÉZ/»{��{�d�Z/���������{Y�/³�Êf¿Z/��Ä/m�{
�d]Â���½Y�Ì»�Á�®�y�½ÁM�½Á�{�����Y�Ã{Z¨f/�Y�Z/]��~/]

�Ä^�Zv»��Ë��Ä�]Y�|Ë{�³:  
(M2-M3)×100/(M2-M1) 

�� ½M� �{� Ä¯M1 �\�u� �]� ½M��Âa�{� Á�¥��� ½�Á
� ,¹�³M2��Ã|�� {�y�ÉZÅ�~]� Á��Âa�{� ,¥��� ½�Á

                                                                                  

1. High constant temperature oven method  
2. Grinding 

Á�¹�³�\�u��]�½{�¯�®�y��Y�¶^« M3��,¥���½�Á
��]�½{�¯�®�y��Y�| ]�Ã|��{�y�ÉZÅ�~]�Á��Âa�{

d�Y� ¹�³�\�u .¶ËYÁY�d�Y{�]� xË�Ze� ��ÃZ»� {Y{�y
�����{Â] .�Ä¸^À�� �Y� ZÅ�~]� ½{�¯� Y|m� �Y� �a

)Ê]Â°À»�y (�µ{Z e� Ä]� ZÅ�~]� d]Â��� ½|Ì��� Á
� ÉZ»{� �{� Ä¿Zy{���{� ZÅ�~]� ,�Ìv»� Êf]Â��� - ��

|Àf§�³��Y�«�{Y�³�Êf¿Z��Äm�{ .��Ä¯�d�Y��¯}�Ä]�¹�Ó
�ÄÌ»Z¿�ÃÂ«���¿��Y�ZÅ�~]�,É�Y{�Z^¿Y��Y�¶^«)Z»���d�e(�,

d����,Ê°Ë�f°·Y�dËY|Å��{�Â»�~]�ÄÌÀ]�Á�Ê¿��Ä¿YÂm
|Àf§�³��Y�«�Ê]ZË��Y .  

  

��Ê°Ë�f°·Y�dËY|Å��É�Ì³�Ã�Y|¿Y  
�ÉÁZu� µÂ¸v»� Ê°Ë�f°·Y� dËY|Å� ¾ÌÌ e� �Â�À»� Ä]

½M� d]Â��� |��{� ¾ÌÌ e� �Y��a� ,ZÅ�~]��Á�� Ä]� ZÅ
� ½ÁM)ISTA,2012(� �Y�°e� �ZÆq� ,����ZÅ�~]� �Y� ÊËZe

�ªÌ«{� ÉÁ�Y�e� �Y� Ã{Z¨f�Y� Z]� ,�b�� Á� [Zzf¿Y
Z´�ËZ»�M�d«{�Z]�ÊÅ���/���ºnu�Z]�¾·�Y��{�Á�¾Ë�Âe

�± �����|¿|��ÄfzË����¬»�[M .��Y�É�Ì³Â¸m�ÉY�]
�|��Äf�]�Ê»ÂÌÀÌ»Â·M�¶ËÂ§�Z]�¥����Å�Ä¿ZÅ{�Ê³{Â·M

�c|»�Ä]�,�b��Á����ÉZ»{�{�d�Z����Äm�{Êf¿Z�-

|¿|Ë{�³�É�Y|Æ´¿� {Y�³ .���¬»�[M�ÉÁZu�¥��Á{
Ä]� �Ì¿ �|¿|�� Äf§�³� ��¿� �{� |ÅZ�� ½YÂÀ� .� | ]� �Y���

�Z]� ZÅ�~]� ÉÁZu� µÂ¸v»� Ê°Ë�f°·Y� dËY|Å� d�Z�
Ã{Z¨f�Y dËY|Å�Y�lÀ��

 µ|» )NA31245385 
ALF90SER-(���{�¶�Zu� {|���b�� ,|Ë{�³�dWY�«

� Ä]� Á�d§�³� �Y�«� �Ë�� µÂ»�§��c�Â�)S.cm-1 .g-1µ (
|Ë{�³�½ZÌ].  

)Ä�]Y��(  
�ZÅ�~]�½�Á)g /(|ÅZ��Ê°Ë�f°·Y�dËY|Å-�µÂ¸v»�Ê°Ë�f°·Y�dËY|Å =�dËY|Å

·YÊ°Ë�f°)S.cm-1 .g-1µ(  
  

                                                                                  

3. Conductivity meter 
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{�Y|¿Zf�Y�Ê¿��Ä¿YÂm�½Â»�M  
Ä¿YÂm�d����Á�|��{Ä¿Â¼¿��{�ÄÌ·ÁY�Ê¿����Y��/a�ZÅ

����Ê]Z/Ë��Y�{�Y|¿Zf/�Y�Ê/¿��Ä¿YÂm�½Â»�M���Âe�d�Y{�]
|Ë{�³ .����d/�¯�É~/£Z¯�Ä/·Âu��Á��Ä/]�ZÅ�~])BT (�Á

�ÉZ»{��{��ÂeZÀÌ»����{� ±����Z]�Á�����ÊËZÀ/�Á��d�Z�
�Á��^�¿�d]Â���Á�Ê°Ë�Ze�d�Z��Ê�±��  %�Ã{Y{��Y�«

|¿|�. �Ê]ZË��YÄ¿YÂm�~]�Ê¿�ZÅ��/]���\/e�»��Â/��Ä���Ä/»Y{Y
,d§ZË�Ê¿Z»��Ze Ä¯ �Ä¿YÂm��´Ë{��|/¿�w��Ê/¿�Y{.����/�Âf»

Ê¿��Ä¿YÂm�½Z»�)MGT(� ���cZ°/�Y�µÂ»�§��Y�Ã{Z¨f�Y�Z]
½Y�Z°¼Å�Á)Scott et al., 1984 (�Ä^�Zv» |Ë{�³:  

  

MGT (day) = 
S

TiNi 
  

½M�{�Ä//¯ Ti :��,�ËZ//»�M��Á�//���Y��Á��{Y|// eNi :
��Á��{�Ã{��Ä¿YÂm��~]�{Y| ei���ÁS  :�ÉZÅ�~]�¶¯�{Y| e

Ã{��Ä¿YÂm  
  

É�Y{�Z^¿Y�ÃZ»�d�Å��Y�| ]�ZÅ�~]��Z¼Ìe  
 ����������Ä/��R»�{�/���Z/^¿Y��{�½{�¯�Z/^¿Y�ÃZ/»�d�Å��Y�| ]

�d/]Zi�ÉZ»{��{�µZÆ¿�Á��~]�ÊÅYÂ³�Á�d^i�cZ¬Ì¬ve�-
��{|n»��ZÅ�~]�{Y�³�Êf¿Z��Äm�{��¿��Y�0Y�Ä¿YÂm�|��{

ÊËZÆ¿�Ê¿����É{Z/��ÉZ/Å�Ä/rÅZÌ³�|��{�,,Ec ����µÂ/¸v»
�������Ê]Z/Ë��Y�{�Â/»��Ä/rÅZÌ³�®/�y�½�Á�Á��Á~/]�ÉÁZ/u
������,¾Ì/��eÂa�¾Ì/»M�Ê/¸a�µÂ/¸v»�Z/]��b��Á�|Àf§�³��Y�«

�c|»�Ä]�¾Ì»�b�Y�Á�¾Ë|Ì»�b�Y����|¿|/���Z¼Ìe�d�Z� .
�,µÂ¸v»�d�¸£����Ê/¸Ì»�¹�/³ )mg(������Ê/¸a��Â/¿��/Å��Y

��fÌ·�®Ë��{�¾Ì»M��{��~]�¹�³�®Ë�d^�¿�Z]�Á����Ê/¸Ì»
���//fÌ·��� )��{��~//]�¹�//³�®//Ë��µÂ//¸v»��//fÌ·�Ê//¸Ì»(�,
ÊÀ Ë��������{Â/]��µÂ/¸v»��/fÌ·�®/Ë��{��~]�¹�³ .���Y�|/ ]

�����Ä/]�Z/e�|¿|/��®/�y�©ZeY�ÉZ»{��{�ZÅ�~]�,½|���Z¼Ìe
|¿|Ì���{Ây�ÄÌ·ÁY�d]Â�� .����Z/¼Ìe��Ì/a�ÉZÅ�~]��b�

                                                                                  

1.  Mean  Germination Time  

������ÉZ/»{�Z/]�ÃZ/»�®/Ë�c|/»�Ä]��Z^¿Y��{�Ã�Z]Á{�Ã|��-��
Êf¿Z��Äm�{|Àf§�³��Y�«�{Y�³ .��a ����ÃZ/»�®/Ë�¹Z/¼eY��Y

����Ä/·Âu��Á��Ä/]�ZÅ�~/]��Y�Ê�z]�Á�k�Zy��Z^¿Y��Y�ZÅ�~]
����Ä/¿YÂm�|/��{�¾Ì/Ì e��Â/�À»�Ä]�É~£Z¯����/�Âf»�,Ê/¿�

Ä¿YÂm�Ê¿��Ä¿YÂm�½Z»� �d�¯��~]�ÄÌÀ]�Á�Ê¿��|/¿|Ë{�³ .
������É�Y{�Z/^¿Y��ÃZ/»�®/Ë��Y�|/ ]�ZÅ�~/]�Ê°Ë�f°·Y�dËY|Å

)��Z¼Ìe��Ìa��Y�| ]½|� (½M�d]Â���¾ÌÌ e��Y�| ]��Ì¿-

��|/��É�/Ì³�Ã�Y|¿Y�ZÅ .�������/�¿��Y�ZÅ�~/]�Ã�Z/]Á{�¾Ì/Àr¼Å
��dËY|/Å�Á��Ê¿��Ä¿YÂm�½Z»����Âf»�,Ê¿��Ä¿YÂm�|��{

Ä¿Â¼¿�Ê°Ë�f°·Y|Àf§�³��Y�«�Ê]ZË��Y��{�Â»��ZÅ .  
��,ÄÌ»Z¿�ÃÂ«�Á�{�Y|¿Zf�Y�Ê¿��Ä¿YÂm�½Â»�M��Â�À»�Ä]

�Z^¿Y� ÃZ»�d�Å� �Y� | ]Á� �d�Y{�]� �Y� | ]��,ZÅ�~]�É�Y{
�Y�mY� �Y�°e� �ZÆq� Z]� Ê§{Z�e� 0Ô»Z¯�c�Â�� Ä]� s��

|Ë{�³ .�Ìa��Y�| ]��ÃÁÔ ]Ê¸a�Z]�ZÅ�~]��Z¼Ìe¾Ì»M�Á�ZÅ
®Ë ÃZ» ,{|n»�É�Y{�Z^¿Y Ä]��ËZ»�M ¶Ë�Âf¯Z§�c�Â� 

)�×� ( �Y�mY��Y�°e��ZÆq�Z]�Ê§{Z�e�0Ô»Z¯�ÄËZa�s���Z]
|Ë{�³  .Z¨f�Y� Z]� ZÅ� Ã{Y{� � Ä¯�d�Y��¯}�Ä]�¹�Ó��Y� Ã{

��Y�§Y�¹�¿SAS�¾Ì´¿ZÌ»�Ä�ËZ¬»Á�|Àq�½Â»�M� Z]��Ì¿� � ZÅ
ÄÀ»Y{�t����{�¾°¿Y{�ÉY�  %�¶Ì¸ve�Á�ÄË�ne�{�Â»� ,

|Àf§�³��Y�«.  
  

Ä�Ôy��Â�]��ËZ»�M�ÉY�mY�¶uY�»  
��Z¼Ìe��Ìa��������������ÃZ¼°Ë�c|»�Ä]�{|n»�É�Y{��Z^¿Y

Å�Ze�ZÅ�~]�½{Â¼¿��Z^¿Y��������������¾Ì»M�Ê¸a�Z]�ZÅ�~]�d�
����ÃZ»     ���Ä���»��Y�d�Y{�]  

  

lËZf¿ d�Y{�]��Y�| ]  
������Á� Ê¿�� Ä¿YÂm� |��{� ,ÄÌ»Z¿� ÃÂ«� �]� d]Â��� �ÌiPe

Ê°Ë�f°·Y�dËY|Å�)EC (�t����{� %ÊÀ »|Ë{�³��Y{ .
�½�Á� Á�Ê¿�� Ä¿YÂm� ½Z»����Âf»� ,Ä¿YÂm� µÂ��cZ¨�

                                                                                  

2. Electrical Conductivity  
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�|Àf§�´¿��Y�«�d]Â����ÌiPe�dve�¶¯�®�y)�µÁ|m
�(¾Ë�f�Ì]�Ä¯�É�Â��Ä]�,��Ê¿��Ä¿YÂm�|��{�,ÄÌ»Z¿�ÃÂ«

d]Â����{��  %Ä]�Á�¾Ì´¿ZÌ»�Z]�\Ìe�e�/����Á��/�� 
 %|Ë{�³�Ã|ÅZ�» .�d]Â����{�cZ¨��¾ËY�¶«Y|u�� %

�d]Â���¾Ì]�Á�|»M�d�{�Ä]����Á��  %��]��ÌiPe���¿��Y
ÊÀ »�cÁZ¨e�É�Z»M� ��¿� �Y�cZ¨��¾ËY�Ã|ÅZ�»�É�Y{

|Ë{�´¿ .�d]Â���Z]� ZÅ�~]�d�Y{�]��  %�ËZ¬»��{�Z]�Ä
d]Â����  %Ä¿YÂm� |��{� Á� ÄÌ»Z¿� ÃÂ«� ��¿� �Y�Ä]�Ê¿�
� \Ìe�e��/��� Á�/��  %{Y{� ½Z�¿� Y�� �ËY�§Y .�¾Ì]
½Z»���]� �ÌiPe� �Zv·�Y� É�Z»M� ��¿� �Y� d�Y{�]� ÉZÅ

Ê°Ë�f°·Y� dËY|Å)EC( ÊÀ »� cÁZ¨e�Ã|ÅZ�»� É�Y{
dËY|Å� ¶«Y|u� Ä¯� É�Â�� Ä]� ,|Ë{�³Ê°Ë�f°·Y)EC( 

�d]Â��� �{��  %¾Ì´¿ZÌ»� Z] µS.cm
-1 .g-1 ��/����Ä]

|»M�d�{ .�d]Â���¾Ì]����Á��  %��Y�É�Z»M���¿�Y��Ì¿
ÊÀ »� cÁZ¨e� d¨�� ¾ËY� �]� �iY� �Zv·�Ã|ÅZ�»� É�Y{

|Ë{�´¿. d]Â��� Z]� ZÅ�~]� d�Y{�]�� %�ÅZ¯� �Y 
��/���dÌ·Á�f°·Y� d�¿� É|��{�Z]� Ä�ËZ¬»� �{� ZÅ

�d]Â���� )%�¾Ì´¿ZÌ»�Z]��/�� ({Â]��Y{�Ây�] .  
Ä]��� �ÅZ¯� Z]� ,Ê¸¯�Â��ÃZÌ³� ÉÁ�� �]� �~]� d]Â

�ÌyPe� Á� É�{Z»��,ÄÌ»Z¿� ÃÂ«� �{� �ÅZ¯� ,d�Y{�]� �{
Ä¿YÂm� |��{�{��ËY�§Y� Á� Ê¿�dËY|ÅÊ°Ë�f°·Y)EC (

|Ë{�³� Ã|ÅZ�» .�É�Z»M� ��¿�Y� �~]� d�Y{�]� ½Z»�
ÊÀ »�cÁZ¨e�½Z»����Âf»� ,¶¯�®�y�½�Á��]�É�Y{

�d�Y|¿�Ä¿YÂm�µÂ��Á�Ê¿��Ä¿YÂm)�µÁ|m�.(  
  

É�Y{�Z^¿Y�ÃZ»�d�Å��Y�| ]  
��{� �~]� d]Â��� �ÌiPe� É�Y{�Z^¿Y� ÃZ»� d�Å� �Y� | ]
�Á�Ê¿��Ä¿YÂm�|��{�,ÄÌ»Z¿�ÃÂ«�ÉÁ���]�d�Y{�]�½Z»�

�t����{�Ê¿��Ä¿YÂm�½Z»����Âf»� %�ÉÁ���]�ÁEC���{
�t���  %�Á�Ä¿YÂm�µÂ���cZ¨��Ê·Á�,|Ë{�³��Y{�ÊÀ »

�½Z»�� �{� �~]� d]Â��� �ÌiPe� dve� ¶¯�®�y� ½�Á
�|Àf§�´¿��Y�«�d�Y{�])µÁ|m�.( �Y|u�Á�ÄÌ»Z¿�ÃÂ«��j¯

� d]Â��� �{� Ê¿�� Ä¿YÂm� |��{�� %|Ë{�³� Ã|ÅZ�» .
��{��ÅZ¯�ºÅ� �Z]� ,ZÅ�~]�É�Y{�Z^¿Y� ÃZ»�d�Å��Y�| ]
�|Ë{�³�Ã|ÅZ�»�ÊËZÅ�~]�Ê¿��Ä¿YÂm�|��{�Á�ÄÌ»Z¿�ÃÂ«

|¿{Â]� Ã|�� d�Y{�]� �ÌyPe� Z]� Ä¯ .�dËY|Å� ¾Ë�f¼¯
�Z]� Á� �e{Á�� Ä¯� {Â]�ÊËZÅ�~]� Ä]��Â]�»� �Ì¿�Ê°Ë�f°·Y

�d]Â���� %�]|¿{Â]�Ã|��d�Y{ .  
� ZÅ�~]� ¾ËY� ,ÃÁÔ�� Ä])� d]Â��� Z]� d�Y{�]�� (%

|¿{��Ä¿YÂm��Ì¿��f Ë�� .�Ê¿��Ä¿YÂm�d����|¿Á��,Ê·Á
�d]Â��� Z]� Ä¯�ÊËZÅ�~]� �{��  %�|¿{Â]� Ã|��d�Y{�]

)d�Y{�]��{��ÌyPe ({Â]��e|À¯ .�d]Â����  %���¿��Y
�¾Ì´¿ZÌ»� Z]�É{Z��ÉZÅ�ÄrÅZÌ³�|��{�/����|��{�Á

�Z]�Ê¿��Ä¿YÂm�¾Ì´¿ZÌ»��/����d]Â���Ä]�d^�¿��  %�Ä]
� \Ìe�e��/���� Á��/��  %��Y� ,{Y{� ½Z�¿� Y�� �ËY�§Y
�Zv· EC �Z]�Ä�ËZ¬»��{��Ì¿�Ê¿��Ä¿YÂm�½Z»����Âf»�Á

�d]Â����  %�\Ìe�e� Ä]��/���� Á��/��  %��ÅZ¯
|Ë{�³� Ã|ÅZ�» .� d]Â��� ¾ÌÀr¼Å��  %�Ä]� d^�¿

� d]Â����%� ,��/��  %�d�¿� �{� Y�� �ÅZ¯
dÌ·Á�f°·YZÅ�{Y{� ½Z�¿ .�c�Â��¾ËY� Ä]�cY�ÌÌ¤e� |¿Á�

��{� �Ë��e� \mÂ»� d�Y{�]� �{� �ÌyPe� Ä¯� {Â]
��{��~]�ÄÌÀ]�Á�É{Z��ÄrÅZÌ³�|Ì·Âe��ÅZ¯�,Ê³{Â��§

�e{Á�� d�Y{�]� Z]� Ä�ËZ¬» )� d]Â����  (%|Ë{�³ .
ÄrÅZÌ³�,Ä�Ë��®�y�½�Á�,¶¯�®�y�½�Á���¿��Y�ZÅ

�½Z»��Ä���{�É�Z»M���¿��Y�ÄrÅZÌ³�µÂ��Á�Ä�Ë��µÂ�
�Y{�]�|Àf�Y|¿�ºÅ�Z]�É�Y{�ÊÀ »�cÁZ¨e�d)µÁ|m�.(  

  
¾Ì»M�Ê¸a� Z]� �Z¼Ìe��Ìa� �Y� | ]��Z^¿Y� ÃZ¼°Ë� Á� � ZÅ

{|n»�É�Y{  
�� Z]�Ä¯�¾ËY��Y�| ]� ZÅ�~]PAs��c|»�Ä]� ,|¿|���Z¼Ìe

� � Ã|�� µ�fÀ¯� ÉZ»{� Z]� �Z^¿Y� �{� ÃZ»�®Ë�-���Äm�{
Êf¿Z�|Àf§�³��Y�«�{Y�³ .�d]Â���¶]Z¬f»�cY�iY ×��Z¼Ìe

Y� dËY|Å� �]� É�~]�Ä¿YÂm� ½Z»�� ��Âf»� Á� Ê°Ë�f°·
Ê¿�)MGT (�t����{�É�Z»M� ��¿�Y� %ÊÀ » |���Y{ 
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)�µÁ|m�  .(�ÄrÅZÌ³�|��{��,ÊËZÆ¿�Ê¿��Ä¿YÂm�|��{
�dve� �¬§� ÄrÅZÌ³� µÂ�� Á� Ä�Ë�� µÂ�� ,É{Z�� ÉZÅ
�Ä¯�Ê·Zu��{�,d§�³��Y�«�É�~]��Z¼Ìe�Ê¸�Y��iY��ÌiPe
�d�Y{�]�½Z»���{��~]�d]Â����ÌiPe�dve��cZ¨��¾ËY

´¿� �Y�«|Àf§�.�|��{� �{��ËY�§Y�h�Z]� � ZÅ�Z¼Ìe� ÄÌ¸¯
��{� � É{Z�� ÉZÅ� ÄrÅZÌ³� |��{Á� ÊËZÆ¿� Ê¿�� Ä¿YÂm

,|¿|�� |ÅZ�� Z]� Ä�ËZ¬»�Y|u�Ê¿�� Ä¿YÂm� |��{� �j¯
�¾Ì´¿ZÌ»� Z]� � \Ìe�e� Ä]� É{Z�� ÉZÅ� ÄrÅZÌ³� |��{Á

��/����Á��/��   %�Z]��Z¼Ìe��{Spm�Ä]�,|»M�d�{�Ä] 
�\mÂ»� |ÅZ�� Ä]� d^�¿� �Z¼Ìe� ¾ËY� Ä¯� É�Â�

Y�§Y�Ë��/�� %�Á�Ê¿��Ä¿YÂm��{��/��  %��{�ÄrÅZÌ³
�É{Z��ÉZÅ�|Ë{�³)�µÁ|m�.(��ZÅ�Z¼Ìe� ÄÌ¸¯,¾ÌÀr¼Å

��Ä�Ë�� µÂ�� Á� ÄrÅZÌ³� µÂ�� �{� �ËY�§Y� \mÂ»
� ,|¿|Ë{�³�µÂ�� Á� Ä�Ë�� µÂ�� ¾Ë�f�Ì]� Ä°Ë�Â�]

¾Ì´¿ZÌ»� Z]� \Ìe�e� Ä]� ¾Ì»�b�Y� �Z¼Ìe� �{� ÄrÅZÌ³-

ÉZÅ��/���� Á��/���Êf¿Z��Ä]� Ä¯� |»M� d�{� Ä]� �f»
e�e� |ÅZ�� Ä]�d^�¿�\Ì��/���� Á��/��  %�Y���ËY�§Y

� |¿{Y{� ½Z�¿)� µÁ|m�.( ��]� ¶]Z¬f»� cY�iY� Ê���]� �{
�d]Â��� Z]� Ä¯�ÊËZÅ�~]� ,Ä ·Z�»�{�Â»�cZ¨���  %�Á

�Z]�Á�d�Y{�]��e{Á�Spm���¾Ì´¿ZÌ»�Z]�,|¿{Â]�Ã|���Z¼Ìe

��/���Ä¿YÂm� �f Ë��� ZÅ�Z¼Ìe� �ËZ�� Z]� Ä�ËZ¬»� �{� ,�Á�
��ÅZ¯�Ä¯�|¿{���/��  %�{��Ê¿��Ä¿YÂm�½Z»��c|»

{Y{�½Z�¿� Y�� |ÅZ�� Z]� Ä�ËZ¬»� �{ .�½Z»��c|»� �j¯Y|u
�¾Ì´¿ZÌ»�Z]�Ê¿��Ä¿YÂm�/���{�,|ÅZ���Z¼Ìe��{��Á����Å

�|Ë{�³�Ã|ÅZ�»�d]Â����Z¼Ìe�Ä�)�¶°�� .(�,ÃÁÔ��Ä]
�d]Â����{��Ì¿�Ê°Ë�f°·Y�dËY|Å�¶«Y|u�� %�ÃY�¼Å�Ä]

Spm��¾Ì´¿ZÌ»� Z]�/� µS.cm
-1 .g-1�,|Ë{�³�Ã|ÅZ�»��Ä]

� Ä¯�É�Â�� |ÅZ�� Z]� Ä�ËZ¬»� �{��/��� % ��{��ÅZ¯
dÌ·Á�f°·Y�d�¿ZÅ��{Y{�½Z�¿�Y�)�¶°��  .(��Ìa��Y�| ]

�ÉZÅ�Z¼Ìe�ÄÌ¸¯�,É�Y{��Z^¿Y�ÃZ»�®Ë�Á��~]�½{�¯���Z¼Ìe
�|Ì·Âe� Á�Ê¿�� Ä¿YÂm� |��{� �{��ËY�§Y�\mÂ»�É�~]
�Ä¿YÂm�d���Á��~]�ÄÌÀ]�¾ÌÀr¼Å�,|¿|��É{Z��ÄrÅZÌ³

¿|Ì�z]� {Â^Æ]� Y�� Ê¿�| .�Z]� Á� �e{Á�� Ä¯� ÊËZÅ�~]
d]Â��ÉZÅ����Á��  %�É�fÆ]��iY�,|¿{Â]�Ã|��d�Y{�]

�Ä¯�ÊËZÅ�~]�Z]�Ä�ËZ¬»��{�ZÅ�ÄrÅZÌ³�|���dÌ �Á��]
d]Â��� Z]� Á� �e�Ë{�� %|Àf�Y{� ,|¿{Â]� Ã|��d�Y{�] .

�É�~]�ÉZÅ�Z¼Ìe� Á� �~]�d�Y{�]� ½Z»��d]Â���cY�iY
»M���¿��Y�,É�Y{��Z^¿Y�ÃZ»�®Ë�Á��Z¼Ìe��Ìa��Y�| ]�É�Z

�{Â^¿��Y{�ÊÀ »��ÄrÅZÌ³�¶¯�®�y�½�Á��])µÁ|m�.(  

  

�µÁ|m�- �¿ZË�YÁ�ÄË�ne)cZ ]�»�¾Ì´¿ZÌ»(��Ä ·Z�»�{�Â»�cZ¨�É�Y{�Z^¿Y�ÃZ»�d�Å��Y�| ]�Á�d�Y{�]��Y�| ] )ZÅ�Z¼Ìe�µZ¼�Y��Y�¶^«(  
Table-1 Analyzes of variance mean squares of studied characteristics after harvesting and after 8 month 

storage (before seed treat)  
Ê°Ë�f°·Y�dËY|Å  

Electrical 
Conductivity  

ÄrÅZÌ³�µÂ�  
 Seedling 

length  

ÄrÅZÌ³�®�y�½�Á  
Seedling dry weight  

  
�½Z»����Âf» Ê¿��Ä¿YÂm 

Mean germination 
time  

ÊËZÆ¿�Ê¿��Ä¿YÂm�|��{  
Final germination 

percent  
�ÉZÅ�ÄrÅZÌ³�|��{É{Z�  

Normal seedling  
�Äm�{
É{Y�M  

df 

�ÌÌ¤e��^À»  
s.o.v.  

B  A B  A B  A B  A B  A BŦ  AŦ     

19.952*  49.231** 3.52 
ns 

3.168 
ns 

 
 

0.0004 ns 
 
 

 
0.000085ns 

 
0.230** 0.0072 ns  208.00** 144.08** 232.75** 188.58** 2  

�~]�d]Â��  
Seed 

moisture 
content 

3.02 5.75 2.58 
 

3.299  
  0.00029 0.000027 0.0044 0.00196 10.47 11.38 9.86 20.83 9  Z�y  

Error 

7.03 5.82 6.12  7.87  8.98  2.82  3.43  4.21  3.54 3.77 3.51 5.2 
cY�ÌÌ¤e�\Ë��(%)  

c.v%  
ns �, *Á **\Ìe�e�Ä] :�É�Z»M�ÉZ�y�µZ¼fuY�t����{��Y{�ÊÀ »�Á��Y{�ÊÀ »��Ì£���Á�     %  

ns: not significant * and **: significant at the 5% and 1% probability levels, respectively 
AŦ :������������������d�Y{�]��Y�| ]  

 After harvesting  
:BŦ�É�Y{�Z^¿Y�ÃZ»�d�Å��Y�| ])ZÅ�Z¼Ìe�µZ¼�Y��Y�¶^«(  

After 8 month storage (before seed treat)  
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µÁ|m�-�� ]�Ä ·Z�»�{�Â»�cZ¨��¾Ì´¿ZÌ»�Ä�ËZ¬»É�Y{�Z^¿Y�ÃZ»�d�Å��Y�| ]�Á�d�Y{�]��Y�| )ZÅ�Z¼Ìe�µZ¼�Y��Y�¶^«(  
 Table2-Comparison of means studied characteristics after harvesting and after 8 month storage (before seed 

treat) 
Ê¿��Ä¿YÂm�½Z»����Âf»)�Á�( 

Mean emergence 
time(day)  

Ê°Ë�f°·Y�dËY|Å )]��À¼Ë�Á�°Ì»��f»�Êf¿Z���
�¹�³��](  

Electrical Conductivity 
 (µS.cm-1 .g-1)  

  
  

ÊËZÆ¿�Ê¿��Ä¿YÂm�|��{  
Final germination  

Percent  

�É{Z��ÉZÅ�ÄrÅZÌ³|��{  
Normal   

Seed lings percent   
ling  

�~]�d]Â��  
Seed moisture 

content  
(%)  

B B A   B A BŦ AŦ  

2.15a  26.37a 43.46 a   83.25b 82.75 b  80.75b 80.00 b 14  

1.97b 25.57a 42.89 a   93.25a 90.75 a 91.5a 89.75 a 16  

1.67c 22.16b 37.12 b   97.25a 94.75 a  95.5a 93.25 a 18  

   *�É�Z»M�ÉZ�y�µZ¼fuY�t����{�É�Y{�ÊÀ »�¥ÔfyY�¾°¿Y{�ÉY�ÄÀ»Y{�|Àq�½Â»�M��Z�Y��]�,Ä]Z�»�¥Á�u�Z]�ZÅ�¾Ì´¿ZÌ»�½Âf���Å��{� %¿�Y|¿�,|.  
*Means with same letter in each columns are not significantly different at the 5%  

% probability level according Duncan's Multiple Range Test(DMRT). 

AŦ :������������������d�Y{�]��Y�| ]  
 After harvesting  

:BŦ�É�Y{�Z^¿Y�ÃZ»�d�Å��Y�| ])ZÅ�Z¼Ìe�µZ¼�Y��Y�¶^«(  
After 8 month storage (before seed treat  

  
�µÁ|m�- ��¿ZË�YÁ�ÄË�ne)cZ ]�»�¾Ì´¿ZÌ»(��Ä ·Z�»�{�Â»�cZ¨�{|n»�É�Y{��Z^¿Y�ÃZ¼°Ë�Á�¾Ì»M�Ê¸a�Z]��~]�Z¼Ìe��Y�| ]  

Table-3 Analyzes of variance mean squares of studied characteristics after seed treatments with PAs and 
storage for one month again   

  Ê°Ë�f°·Y�dËY|Å  
Electrical 

Conductivity  

  �Ä�Ë��µÂ�
Äq  

Primary 
root 

length 

�µÂ�
�ÄrÅZÌ³

Seedling 
length  

�®�y�½�Á
ÄrÅZÌ³  

Seedling dry 
weight  

  

�½Z»����Âf»
Ê¿��Ä¿YÂm 

Mean 
emergenc

e time  

�Ä¿YÂm�|��{
ÊËZÆ¿�Ê¿�  

percentage 
germination  

  

ZÌ³|��{�ÄrÅ
É{Z�  

Normal  
Seed ling  

�Äm�{
É{Y�M  

df  

�ÌÌ¤e��^À»  
s.o.v.  

  **27.31    1.705ns ns 0.062 ns  0.00055 0.280* 18.20 ns 12.15 ns  2 �~]�d]Â��  
Seed 

moisture 
content   **914.26   5.734** **17.78 ns 0.000044  0.303** **324.77  **334.52 4  �~]��Z¼Ìe  
Seed 

treatment 

  **2.16   0.875 ns ns 1.46 ns 0.00036 
  

0.061**  26.07 ns 35.21 ns 8  ��~]��Z¼Ìe×d]Â��  
Seed 

treatment* 
moisture 
content 

    0.63   0.878 1.20 0.00026 
  

0.016 23.21 26.61 45 Z�y  
Error  

  5.24   7.09 4.2  9.28 7.03 5.38 5.73 �cY�ÌÌ¤e�\Ë��  
c.v%  

ns�, *Á **\Ìe�e�Ä] :À »��Ì£�É�Z»M�ÉZ�y�µZ¼fuY�t����{��Y{�ÊÀ »�Á��Y{�Ê���Á� %  
ns: not significant * and **: significant at the 5% and 1% probability levels, respectively  
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µÁ|m�-�{|n»�É�Y{��Z^¿Y�ÃZ¼°Ë��Á�¾Ì»M�Ê¸a�Z]�É�~]�ÉZÅ�Z¼Ìe��ÌiPe�Ä ·Z�»�{�Â»�cZ¨��¾Ì´¿ZÌ»�Ä�ËZ¬»  
Table 4-Comparison of means studied characteristics after seed treatments with PAs as affected by seed 

exogenous PAsand storage for one month again  
  ÄrÅZÌ³�µÂ�)�f»�Êf¿Z� (  

)cm( Seedling length  
Ä�Ë��µÂ�Äq)�f»�Êf¿Z�(  

 )cm( Primary root length  
ÊËZÆ¿�Ê¿��Ä¿YÂm�|��{  

percentage germination  
(%)  

É{Z��ÄrÅZÌ³|��{  
Normal Seed ling  

(%)  

�~]��Z¼Ìe  
Seed treatment  

  23.93 b 12.00 b 82.5 c  81.66 c  |ÅZ�  
Control  

  26.66 a  13.46 a  88.33 b  87.16 b  [M  
Water 

  
  26.81 a 13.69 a 97.08 a  96.41 a ¾Ì»�b�Y  

Spm  
  26.25 a   13.37 a 90.08b 87.75 b  ��eÂa¾Ì  

Put  
  26.73 a 13.57 a 89.75b 88.50 b ¾Ë|Ì»�b�Y  

Spd 
*�É�Z»M�ÉZ�y�µZ¼fuY�t����{�É�Y{�ÊÀ »�¥ÔfyY�¾°¿Y{�ÉY�ÄÀ»Y{�|Àq�½Â»�M��Z�Y��]�,Ä]Z�»�¥Á�u�Z]�ZÅ�¾Ì´¿ZÌ»�½Âf���Å��{� %|¿�Y|¿�,.  

*Means with same letter in each columns are not significantly different at the 5% probability level 
according Duncan's Multiple Range Test (DMRT)  

  

  
¶°��- ÉZÅ��Z¼Ìe�cY�iY PAs �Âm�~]�¦¸fz»�ÉZÅ�d]Â���dve�Ê¿��Ä¿YÂm�½Z»����Âf»��] )�¥Y�v¿Y�Ã|ÀÅ{�½Z�¿�É{Â¼��ÉZÅ�Ä¸Ì»

|Àf�Å��ZÌ ».(  
Fig.1.Effects of exogenous PAs treatments on Mean germination time under different barley seed moisture 

content  
  

  
¶°�� -�ÉZÅ��Z¼Ìe�cY�iY PAs �Âm�~]�¦¸fz»�ÉZÅ�d]Â���dve�Ê°Ë�f°·Y�dËY|Å��] )��ZÌ »�¥Y�v¿Y�Ã|ÀÅ{�½Z�¿�É{Â¼��ÉZÅ�Ä¸Ì»

|Àf�Å.(  
Fig.2.Effects of exogenous PAs treatments on Electrical Conductivity under different barley seed moisture 

content 
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hv]  
d�Y�d�Ë�� ÃÂ«��ÅZ¯��]� ¹|¬»��~]� ÄÌÀ]��ÅZ¯ .
��Z£M�®�y�É�Y{�Z^¿Y�Ã�Á{�Ê��,Ê¸¯��Â��Ä]�ZÅ�~]
�Ä¿YÂm� |��{� Ä¯� |ÀÅ{�Ê»� ½Z�¿� Y�� Ê³{Â��§� Ã�Á{
�Ê¿��Ä¿YÂm�d����Ê·Á�,d�Y�d]Zi�Ê^�¿��Â��Ä]�Ê¿�

Ê»� �ÅZ¯|]ZË .Ê»� {�¯� �Â�e� Ä¿Â³� ¾ËY� ½YÂe�Ä¯
Ê»��¼ne�®�y�ÉZÅ�~]� �{� Ä¯�Ê·Â¸��\Ì�M�,|]ZË

Ê»�[M�[~m��Y�| ]�Ê¼Ì»�e�ÉZÅ|ÀËM�§��Â��Ä]�|¿YÂe
½M� dÌ �Á� É�Ì»M� dÌ¬§Â»��¬¿� ��¿� �Y� Y�� ZÅ

�\mÂ»�Á�{�Z��ºÌ»�e�¾Ì »�|u�®Ë�Ze�Ê°Ë�Â·ÂË�Ì§
{Â��Ê¿��Ä¿YÂm�¶Ì¼°e .�Z]�Ê¿��Ä¿YÂm��{��ÌyPe��ËY�§Y

� Ã�Á{� Ê�� ZÅ�~]� ½|�� �e� ¾�»Lag�Z§� �)� Ä¸u�»II (
Ê»��¼ne��Y�Ê�Z¿�ºÌ»�e�ÉY�]�Ä¯�É�f�Ì]�½Z»��Ä]�|¿YÂe

\Ì�M�{Â�� Ã{Y{� d^�¿� ,d�Y� ¹�Ó� �f�Ì]� ÉZÅ
)Bewley,  et al.,2013(.   

�Ä¯� ÊËZÅ�~]� ,d�Y{�]� �Y� | ]� ZÅ�~]� Ê]ZË��Y� �{
�|¿{Â]� Ã|��d�Y{�]��e{Á�)�d]Â��� Z]�� (%�ÉY�Y{� ,

�É�fÆ]�ÄÌÀ]�Á�Ê¿��Ä¿YÂm�|��{�,ÄÌ»Z¿�ÃÂ«�Z]�Ä�ËZ¬»��{
�d]Â��� Z]� Á��e�Ë{�Ä¯�|¿{Â]�ÊËZÅ�~]��  %�d�Y{�]

�É�Y{��Z^¿Y� ÃZ»�d�Å��Y�| ]�|¿Á��¾ËY� Ä¯�|¿{Â]� Ã|�
�É� Y�Y{�Ä¯�ÊËZÅ�~]�Á�|���Y�°e�\Ìe�e�¾Ì¼Å� Ä]� �Ì¿

� �Ì¿�É�f¼¯�Ê°Ë�f°·Y�dËY|Å� �Y� |¿{Â]�É�e�])�d�¿
dÌ·Á�f°·Y (|¿{Â]��Y{�Ây�] .  

ª]Z�»� ªÌ¬ve� ¾ËY� �{� ¶�Zu� lËZf¿��ÄÌ��§� Z]
� ½Âf´ÀË�ZÅ)���� (d�Y .�,ÄÌ��§� ¾ËY� �Z�Y� �]

ÁZ�� Ä¸Ì�Á� Ä]� Ä¯� Ê°Ë�Â·ÂË�Ì§� Ê³|Ì����Á
�Ì»Â·)Shaw and Looms,1950 (�,d�Y�Ã|��¦Ë� e
Ä¸u�»�½�Á� �j¯Y|u� Ä]� �~]� Ä¯�d�Y� �~]� Â¼¿� �Y� ÉY

�d�Y�Ã|Ì���{Ây�®�y)�~]�½|���a�Ä¸u�»�½ZËZa (�Á
Y{�Y��ÄÌÀ]�Á�d�Ë��ÃÂ«�¾Ë�eÓZ]�ZÅ�~]��Y�| ]�Á�|Àf�Å�Y�
Ê»�½|��Ã{Â��§�Ä]��Á��� ZÅ�~]�½M|ÀÀ¯ .�ÄË��¿�¾ËY

Ã{�f�³�Â��Ä]�d�Y�Ã|��Äf§�Ë~a�ÉY)1972 Chen et 

al.,�� - Maguire,1977� -Delouche,1980�-Powell 

,1984.(  
��]��~]�¡Â¸]�dÌ �Á� � Z]��^e�»�Ê¿��Ä¿YÂm�|ÀËM�§
�¡Â¸]� Ä¸u�»� �{� Á� Ã{Â]� É�{Z»� ÃZÌ³� ÉÁ�

,Ê°Ë�Â·ÂË�Ì§���Á�ZÅ�¾ÌXeÁ�amRNAs����~]��{�ÉY�Ã�ËÁ
Ê¿�� Ä¿YÂm� Ä¸u�»� �{� ZÆ¿M��b�� ,|¿Â�� Ê»� Ã�Ìy} )

[M�[~m (�Á�|���dÌ �Á��]�Ä°Ë�Â�]� ,� Ã|��µZ §
|Àf�Å� �iR»� ÄrÅZÌ³� �Y�¬f�Y .��ÉZÅ� ¾ÌXeÁ�a�¾ËY��¬¿

�d�Y�Ã|ËY�¾ËY��Y�dËZ¼u��]� ÃYÂ³� ,�~]��{�ÉY� Ã�Ìy}
�Ê���{��~]��Ê¿��Ä¿YÂm�|ÀËM�§�cZ»|¬»�Ä¯�¡Â¸]�Ã�Á{

{{�³�Ê»�ZÌÆ»�½M .�d�Y{�]�½Z»�� �ÊÀÌ]��Ìa�Á�ÀËY��Y
�Ê°Ë�Â·ÂË�Ì§�dÌ¨Ì¯��j¯Y|u�ÉY�Y{�Ä¯�Ê»Z´ÀÅ�,�~]
�Ã�ËÁ�dÌ¼ÅY��Y�Ê¿��Ä¿YÂm�|ÀËM�§��]��ÌiPe���¿��Y,�d�Y

d�Y��Y{�Ây��]�ÉY)Rajjou et al.,2012.(  
���Ì·Y��´Ë{��Ê¬Ì¬ve�Ê���{�Á��e�]Y�),1981 Ellis 

and Roberts (�³��ÅZ¯��Y�É|ÅYÂ��Ä¯�|¿{Â¼¿���Y
�ÉZÅ�~]�d�Ë��ÃÂ«�Á��¼��µÂ��¶Ì�¿Zfa��{��Y{�ÊÀ »

�Ä¸�Z§�Z]��Ê°Ë�Â·ÂË�Ì§�Ê³|Ì����Y�| ]�Ä¯�Âm����Á�
|¿{Â]�Ã|��d�Y{�])����Á�� July (|Ë{�´¿�Ã|ÅZ�».  

��Z]�ZÅ�~]��Z¼Ìe��Ìa���Zu�ªÌ¬ve��{PAs��\mÂ»
�{��Ë��e�,Ê¿��Ä¿YÂm�|��{�,ÄÌ»Z¿�ÃÂ«��{�{Â^Æ]��Ä¿YÂm

ÄrÅZÌ³�ÄÌÀ]� {Â^Æ]� ,Ê¿��dÌ·Á�f°·Y�d�¿��ÅZ¯�Á� ZÅ
�d]Â��Z]� ½Z»�� Ä�� �{� Ã|��d�Y{�]� ÉZÅ�~]� �{� ZÅ

�ÉZÅ���,����Á����¾ËY�Z]�Á�|Ë{�³�|ÅZ��Z]�Ä�ËZ¬»��{
�d]Â���Z]�d�Y{�]�½Z»��¹YÂe��ÌiPe�,µZu��  %�ÁSpm�

{Â]� ZÅ�Z¼Ìe�ËZ�� �Y� �f�Ì] .�Z]� �e{Á�� Ä¯� ÊËZÅ�~]
d]Â���ÉZÅ��Á��%��É�fÆ]� ÄÌÀ]� |¿{Â]� Ã|��d�Y{�]

�d]Â��� Z]� Á� �e�Ë{� Ä¯� ÊËZÅ�~]� Z]� Ä�ËZ¬»� �{��  %
|Àf�Y{� ,|¿{Â]� Ã|��d�Y{�]. PAs ���Y�³��Z�Y� �]

½Z¬¬v» �Ä¿YÂm��{��Ë��e�Á��~]� ÄÌÀ]� �{�{Â^Æ]�\mÂ»
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Ê»��~]�Ê¿�{{�³ .�Á�dyYÂÀ°Ë�,¹Z´ÀÅ�{Á��Ê¿��Ä¿YÂm
�Z]�Ã|���Z¼Ìe�ÉZÅ�~]�½|���^��dÌ§����ËY�§YSPm�

ÁSPd��Ã{Z¨f�Y�Á�Ê§Z¯�|Ì·Âe�Z]��^e�»�Ä¯�d�Y�¾°¼»
�|�Z]�Ê¿��Ä¿YÂm�ÉZÅ�dÌ·Â]Zf»��Y�|»M�Z¯)Afzal  et 

al.,2008 .(PAs �ÄÌÀ]� �{� {Â^Æ]� \mÂ»� ,¾ÌÀr¼Å
ÄrÅZÌ³Ê»� ZÅ�½|��¶ËÂ��\mÂ»�Ä¯�É�Â��Ä]� ,{Â�

Ä«Z�� ,Äq� Ä�Ë�� �f�Ì]�½�Á� �{� {Â^Æ]� �Â��¾Ì¼Å� Á� Äq
ÄrÅZÌ³�®�y¿�§�ÄmÂ³��{�ZÅ�|Ë{�³�Ê´)Afzal  et 

al.,2008 .(��Ì¿���Zu�ªÌ¬ve��{PAs�¶ËÂ��\mÂ»��e
ÄrÅZÌ³� Ä�Ë�� ½|�½M� ÄÌÀ]� {Â^Æ]� Á� ZÅ�¾ËY� Ä¯� |�� ZÅ

�½|���^��Á�Ê¿��Ä¿YÂm�¶�Zu�Ä¯�d�Y�¾°¼»��ËY�§Y
�|�Z]�¹Z´ÀÅ�{Á�)Liu et al.,1996 .(�Á��e{Á��½|���^�

�Á��ËY�§Y� �Y� Ê�Z¿� Ä¯�d�Y� ¾°¼»� �f�Ì]� ÊfyYÂÀ°Ë
Ë��e� �fÀ�� �{� �DNA� ,RNA�¾ÌXeÁ�a� Á�Ã�Á{�Ê�� ZÅ

�|�Z]�²ÀÌ¼ËY�a)et al.,1989  Bray (.��ÄmÂe�¶]Z«�¶Ì·{
µZ°Ë{Y���Y�Ê�Z¿�\Ì�M�ºÌ»�e��Â�Â»�¾ËY�ÉY�]�ÉZÅ

�[~m� Ä¸u�»� �{�cZ^Ì¯�e� �ËZ�� Á� ZÅZ�£�ÉÁ�� {Y�M
d�Y� [M .Ê»� ½Z�¿� |ÅYÂ� �É�Z��Z]� Ä¯� |Å{

DNA,RNA ºË�¿M�Á�ZÅZ�£�¾ÌXeÁ�a�, ���{�ZÅ�Ã�Á{�µÂ
� [M� [~m)Ä¸u�»II,lag phase(���~]� ²ÀÌ¼ËY�a� Á
Ê»�c�Â� �{�Ì³)Welbaum and Bradford ,1991.(  

���Z¼Ìe� �Y�| ]� ÄrÅZÌ³�ÄÌÀ]� �{�{Â^Æ]� ,Ê¸¯��Â��Ä]
��{� �ËY�§Y� Ä¸Ì�Á� Ä]� Ä¯� d�Y� ¾°¼»� ZÅ�~]� ½{�¯
�ÄnÌf¿�Ä¯�{Â��{ZnËY�ÊËZÆf¿Y�ºf�Ë�»��{�Ê·Â¸��ºÌ�¬e

� ÄrÅZÌ³� |��� �{� �ËY�§Y� � ½Md�Y )Farooq et 

al.,2008(.  
PAs�Ê¸a� d Ì^�� d¸�� Ä]�,|¿�Y{� Ä¯� Ê°Ì¿ÂÌeZ¯

Ê»��Y�Ê·Â¸��Ê¿ÂÌ¿M�ÉY�mY� Z]�Ê¼°v»� µZ�eY� |À¿YÂe
¾ÌXeÁ�a� ,®ÌX¸¯Â¿� ÉZÅ|Ì�Y� ¶Ì^«�ZÅ|ÌbÌ·Â¨�§� Á� ZÅ

�|ÀÀ¯� �Y�«�])et al., 2004 An.( �¬¿� Ä¸¼m�Y  PAs 

Ê»¹Á�Â»Á�¯�¶¼��cZ^i� Ä]� ½YÂe� ZÅ)  Kasinathan 

and Wingler,2004(�,�É|ÌbÌ·�½ÂÌ�Y|Ì�¯Y�a��{��ÌyPe
� Z�£� ÊfyYÂÀ°Ë� �Y� d�Z¨u� Á)Ha et al.,1998(,�

� LZ�£�dÌ·ZÌ�)et al.,2012  Moschou� -Mattoo et 

al.,2006(�� ÊÀÌXeÁ�a� ºÌ�Àe� Á)Takahashi and 

Kakehi,2010� -Baron  and Stasolla,2008(��x�Za� Á
�Àe��ËY���Ä])Alcázar  et al.,2011 ({�¯�Ã�Z�Y .�Ê¸a

¾Ì»MºË�¿M��ËY�§Y�ªË����Y�ZÅ�Á�d¿Y|Ì�¯Y�Êf¿M�ÉZÅ
Ä¿Â³�[�z»�cY�iY��ÅZ¯�\mÂ»�½�Ì�¯Y�µZ §�ÉZÅ

�,É�Â�� �Àe� �ËY��� �{� ½ZÅZÌ³� d»ÁZ¬»� �ËY�§Y
Á�Z»�³�,Z»��  ....Ê»|¿{�³)2007 et al., Kuzenetsov (

¾Ì»M�Ê¸a��dÌ·Z §��f�Ì]�Ä¯�Z]��^e�»�Ä¯�d�Y�¾°¼»�ZÅ
|�Z]�Z�£�½ÂÌ�Y|Ì�¯Y�a��ÅZ¯�\mÂ»�Ä¯�É�Â��Ä]�,

Ê»� É|ÌbÌ·�Ê¸a� dÌ·Z §� Ä¯� {Á�� Ê»� µZ¼fuY� Á� |¿Â�
¾Ì»M�ªË��� �Y� ZÅ�~]� �{� Ê³{Â��§��ÅZ¯� \^�� ZÅ

� {Â�� ½M� ºÌ»�e� ZË� Z�£�d�Z¨u)Basra etal.,1994 .(
�¾ËY� |ËÂ»� �Ì¿� Âm� ÉZÅ�~]� ÉÁ�� �]� ªÌ¬ve� ¾ËY� lËZf¿

 �Á� �{� {Â^Æ]�d¸�� Ä]� Ä¯�É�Â�� Ä]� ,d�Y� Äf§ZË�dÌ
�dÌ·Á�f°·Y� d�¿� ¶«Y|u� ,Ã|�� �Z¼Ìe� ÉZÅ�~]� Ê¨Ì¯

)Ê°Ë�f°·Y� dËY|Å (� Z]� Ã|�� �Z¼Ìe� ÉZÅ�~]� �{PAs �
|Ë{�³�Ã|ÅZ�».  

� ½Y�Z°¼Å� Á� Y��Z])Basra etal.,1994 (���Y�³
�Z]��ZÌa�ÉZÅ�~]��Z¼Ìe�Ä¯�|¿{�¯PAs���{�{Â^Æ]�\mÂ»

ÄrÅZÌ³�|���Á��~]�ÄÌÀ]�½{�¯�Z^¿Y�Ã�Á{�®Ë��Y�| ]�ZÅ
|Ë{�³�¾Ì » .��eÓZ]�ÉYÂfv»�¾Ì]�Ê´f�^¼Å� ,¾ÌÀr¼Å

Ê¸a�Ã|�� Ã�Ìy}� ÉZÅ�~]� �{� �f�Ì]� ÊËM�Z¯� Á� ¾Ì»M
)Ã|���Z^¿Y (�Z]�²ÀÌ¼ËY�a�d^j»��ÌiPe�lËZf¿�Á�c�}PAs�

��Ì¿� l¿�]� �{� Ê¿�� Ä¿YÂm� Á� ÄrÅZÌ³� |��� {Â^Æ]� �]
�d�Y�Ã|����Y�³)Farooq et al.,2008 �-Lonzavo  

et al.,1989(�Äf§ZË� Z]�ª]Z�»�Ä¯¾ËY�ÉZÅ�d�Y�ªÌ¬ve .
�ZÅ�~]�½|���Z¼Ìe��Y�| ]�Ê¿��Ä¿YÂm�|��{��{��ËY�§Y

� Z]PAs��{YÂ»� ½|�� Äf�°�� Z]� �^e�»� Ä¯�d�Y� ¾°¼»
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���f�³Á�Ê·Â¸�� ºÌ�¬e��ËY�§Y� ,Ã|�� Ã�Ìy}�ÊËY~£
)Ä �Âe (��ËY�§Y� �Y� Ê�Z¿� Ä¯� |�Z]� ÊÀÌÀm� ÉZÅ�Âv»

dÌ·Z §�d�Y� Ã|�� �Z¼Ìe� ÉZÅ�~]� �{� Ê°Ì·Â]Zf»� ÉZÅ
)Farooq et al.,2008 � -Shakirova  et al.,2003 �-

Basra etal.,2005.(��Ä¯� d�Y� Ã{Y{� ½Z�¿� cZ¬Ì¬ve
� �~]� �Z¼Ìe��Ìa�d^j»� �ÌiPe� ¾Ë�f�Ì])�~]�²ÀÌ¼ËY�a (

Ê¿Z»��,d�Y�ZÅ�~]�½{�¯�®�y��Y�| ]�Ã�Á{��{ ��Ä¯
ºË�¿M d��§� ZÅ �cY�ÌÌ¤e� Á� |¿�Y{� ºÌ»�e� ÉY�]� Ê§Z¯

Ê»� w�� �~]� �{� Ê°Ë�Â·ÂË�Ì§ � |Å{)Black and  

Bewley,2000.(� ��ÉZÅ|À«� ½Y�Ì»� Á� Ê°Ë�f°·Y�dËY|Å
Ê»��ÅZ¯��~]��{��Ì¿�{Y�M|]ZË.  

  

Ê¸¯�É�Ì³�ÄnÌf¿  
�¾ÌÌ e� �Â�À»� Ä]� Äf§�³� ¹Zn¿Y� ªÌ¬ve� Ä]� ÄmÂe� Z]
�Á�d�Y{�]�½Z»���{�¦�ÂË�º«���~]�d]Â���¾Ë�f^�ZÀ»
�lËZf¿�Ä]�ÄmÂeZ]��~]�É�Y{��Z^¿Y� Ã�Á{�Á�ÄÌÀ]��]�½M�ÌiPe

e�ÉY�mY��ËY���Á��ËZ»�M�¾ËY�Ê³|Ì����Y�| ]�,ªÌ¬v
\�ZÀ»� ,¦�ÂË� º«�� �~]� Ê°Ë�Â·ÂË�Ì§�d]Â��� ¾Ë�e
Êf]Â��� Ã{Á|v»� d�Y{�]� ÉY�]� �~]��-��  %�Ê»

Ê»��¨u� �fÆ]� Y�� {Ây�ÄÌÀ]� Ä¯Y�q� ,|�Z]��ÌyPeÁ�|ÀÀ¯
�c�Z�y��ËY�§Y�Á��~]�ÄÌÀ]��ÅZ¯�\mÂ»�d�Y{�]��{

Ê»�ZÅ�~]�Ä]�Z]�Ä¯�ÊËZÅ�~]��³Y�Ä°ÀËY�����Ä]� ,{{�³

�]�d]Â���¾ËY�ÄËÂÆe�Á�Z�§�Z]��Z^¿Y��{�|¿Â��Ê»�d�Y{
�Ã�Á{� ®Ë� �Y� | ]� Ä°¿Âq� ,|¿Â�� Ã�Ìy}� \�ZÀ»
��Z^¿Y��Ìv»�Z]�Êf]Â���µ{Z e�Ä]�c|»�ÃZeÂ¯�½{�¯�Z^¿Y

Ê»� c|»� |À¸]� É�Y{�Z^¿Y�{� Á� |À��)�-�� (��ÅZ¯
½M� ÄÌÀ]� �{�É�Y{�ÊÀ »{Y{�|ÅYÂz¿�w�� ZÅ .�,ÃÁÔ�� Ä]
� �Z¼Ìe��Ìa�Y� Ã{Z¨f�YPAs�m� º«�� ¾ËY� ÉY�]�dÆm� Â

�d�Z¯��Y�¶^«�ÃZ»�®Ë�Ã{Á|v»��{��~]�ÄÌÀ]��{�{Â^Æ]
d�Y� ÄÌ�Âe� ¶]Z« .��{� Ä¯�d�Y� �fÆ]� �~]� �Z¼Ìe��Ìa

�¹Z¼eY�Y� ¶^«� ÃZ»�®Ë�¶«Y|uÁ� ½{�¯�Z^¿Y� Ã�Á{� �yYÁY
�ºÌ»�e� \mÂ»� Ze� {�Ì³� c�Â�� É�Y{�Z^¿Y� Ã�Á{
�½ÂÌ�Y|Ì�¯Y�a� �Y� ¶�Zu� Ã|Ë{� \Ì�M� ÉZÅLZ�£

Ê¿Z»�¼Å� Á� ÄÌÀ]� ,d���� Á� {Â�� É|ÌbÌ·�Ä¿YÂm�Ê¿�
Ä]�Ä���»��ËY����{� ZÅ�~]�Y��|�Z�»Z¿��ËY����{�Ã�ËÁ

|Å{��ËY�§Y .��{� Ä¯�ÊËZÅ�~]�ÉY�]�ªÌ¬ve�¾ËY�lËZf¿
��Á�a�Ä¬^�����Á�a�,����ZÀeÁ�ºnu�Z]�Ä¯�É�{Z»�Á

�Á�Ê§Z¯�cZ¿Z°»Y�Á� Z�§��Y�Á�|¿Â��Ê»�|Ì·Âe�É�f¼¯
�ÄÌ�Âe�¶]Z«� |Àf�Å� �Y{�Ây�]�É�Y|Æ´¿�dÆm�É�fÆ]

f�Å� Ä¯Y�q� ,d�Y���¿� �Y� Á� Ã{Â]� �~]� ÄÌ·ÁY� ÉZÅ� Ä
�Ä]� ½Á�¬»� �Ì¿� ÊËZÅ�®ÌÀ°e� ¾ÌÀq� ÉY�mY� � É{Z�f«Y

{Â]�|ÅYÂy�Ä§��.  

  

�]ZÀ»�Ã{Z¨f�Y�{�Â» References                                                                                                     
                   

Abramson,  D. , R.N. Sinha, and J.T . Mills. 1983. Mycotoxin and odor formation in barley stored at 16 and 
20% moisture in Manitoba. Cereal   Chem. 60(5): 350-355. 
Afzal, I., S.M. Basra, M. Shahid, M. Farooq, and M. Saleem . 2008. Priming enhances germination of 
spring maize (Zea mayes L.) under cool conditions. Seed Sci. and Technol. 36: 497-503. 
Alcázar, R., J.C. Cuevas, J. Planas , X. Zarza, C. Bortolotti, P.Carrasco, J.Salinas, A.F. Tiburio, and  

T. Altabella,.2011. Integration of polyamines in the cold acclimation response. Plant Sci. 180: 31-38. 
An, L.Z., G. X. Liu, M.X. Zhang, T. Chen, Y. H. Liu, H.Y. Feng, S.J. Xu, W.Y. Qiang, K. Baron, and 
C. Stasolla.2008.The role of polyamines during in vivo and in vitro development. In Vitro Cellular and 
Developmental Biology-Plant. 44: 384-395. 
Anonymous, 2010. Agriculture stastistics, first volume-horticulture and field crops, 2009-2010 cop yer. 
Minstry of Jihad-e-Agriculture, Wheat and barley, Satatistics and sampling.  pp: 121. 
Basra, A. S., B. Singh, and C.P. Malik.1994. Priming-in duced changes in polyamine levels in relation to 
vigor of aged onion seeds. Botanical Bulletin of Academia Sinica. 35:19-23. 
Basra, S.M.A., M. Farooq, R.Tabassum, and N. Ahmad. 2005. Physiology and biochemical aspects of 
seed vigor enhancement treatments in fine rice (Oryza sativa L.). Seed Sci. and Technol., 33: 623-628. 



Á�d�Y{�]�½Z»���{��~]�d]Â����ÌiPe        ...      DOI: 10.22034/ijsst.2017.108108                                                  �� 

Bewley, J.D., K. J. Bradford, H.W. M. Hilhorst, and H. Nonogaki. 2013. Longevity, Storage, and 
Deterioration In: Seeds: Physiology of Development, Germination and Dormancy, 3rd Edition, 
DOI10.1007/978-1-4614-4693-4-8, Springer Science+Business Media, LLC2013. pp: 341-376. 
Black, M. and D.  Bewley. 2000. Seed Technology and its Biological Basis: Chapters 9:287-325.In: Seed 
priming (Miller, B. and McDonald). 
Bray, C.M., P.A. Davision, M. Ashraf, and R.M.Taylor. 1989. Biochemical changes during osmopriming  
of leek seeds. Ann. Bot. 36: 185-193. 
Cao, D.D., J.Hu, C.H. Gao, Y.J. Guan, S. Zhang, and J. F. Xiao. 2008. Chilling tolerance of maize (Zea 
mays L.) can be improved by seed soaking in putrescine. Seed Sci. Technol, 36:191-197. 
Chen, C.C., C.H. Andrews, C.C. Baskin, and J.C. Delouche. 1972. Influence of quality of seed on growth, 
development and productivity of some horticultural crops. Proc. ISTA, 37: 923-939. 
Copland, L. O. and M. B. Mcdonald.1976. Principles of Seed Science and Technology .Translated by G. 
Sarmadnia. 1998. Mashhad Univ. Press. (In Persian),pp: 288. 
Delouche, J.C.1980. Environment effects on seed development and seed quality. Hort Sci., 15: 775-780. 
Ellis, R.H. and P.D.Butcher.1988.The effects of priming and natural difference in quality amongst onion 
seed lots on the response of the rate of germination to temperature and the identification of characteristics 
under genotype control. J. Exp. Bot. 39:935-950. 
Ellis, R.H. and E. H. Roberts. 1981. An investigation in to the possible effects of ripeness and repeated 
threshing on barley seed longevity under six different storage environments. Ann. Bot. 48, 93-96. 
Farooq, M., S. M.A. Basra, M. Hussain, H. Rehman, and B.A. Saleem. 2007. Incorporation of 
polyamines in the priming Media Enhances the Germination and Early Seedling Growth in Hybrid Sunflower 
(Helianthus annuus L.).Int. J. Agric Biol. 9: 868�872 
Farooq, M., M. Shahzad , A. Basra, H. Rehman, and M. Hussain. 2008. Seed Priming with Polyamines 
Improves the Germination and Early Seedling Growth in Fine Rice. J. New Seeds, 9(2):145-155 
Farooq, M., T. Aziz, and H.U. Rehman. 2011. Evaluation surface drying and re-drying for wheat seed 
priming with polyamines: effects on emergence, early seedling growth and starch metabolism. Acta Physiol. 
Plant .33: 1707-1713. 
Golezani, K.G., A.H. Mahootchi, and B. Dalil. 2012. Seed Physiological Quality. 1rd Edition. Tabriz Univ. 
press. pp: 168. 
Ha, H.C., N.S. Sirisoma, P. Kuppusamy, J.K. Zweier, P. M.Woster, and R.A. Casero. 1998. The natural 
polamine spermie functions directly as a free radical scavenger. Biochem. 95: 11140-11145. 
Harrington, J.F.1972. Seed storage and longevity.pp.145-245 in T.T. Kozlowski (Ed.) Seed Biol.Vol. III. 
New York, Academic Press. 
Hosseini, N.M.2006.Cereals Prouduction,1rd Edition. Naghshe meher Press (In Persian). p.:113.  
ISTA. 2012. International Seed Testing Association .ISTA Handbook on Seedling Evaluation, 3rd Ed. 
Kasinathan, V. and A. Wingler.2004. Effect of reduced arginine decarboxylase activity on salt tolerance 
and on polyamine formation during salt stress in Arabidopsis thaliana. Physiol. Plantarum 121:101-107. 
Kuzenetsov, V.V. and N.I.  Shevyakova. 2007. Polyamines and Stress Tolerance of Plants. Plant Stress. 
1(1):50-71. 
Lester, G.E.2000. Polyamines and their cellular anti-senescence properties in honey dew muskmelon fruit. 
Plant Sci. 160: 105-112. 
Lin, J.M. and J.M. Sung. 2001. Pre-sowing treatments for improving emergence of bitter gourd seedling 
under optimal and suboptimal temperatures. Seed Sci. Technol.  29(1): 39-50  
Liu, Y.Q., R. J. Bino, W.J. Vanderburg, S.P.C. Groot, and H.W. M. Hilhorst. 1996. Effects of osmotic 
priming on dormancy and storability of tomato (Lycopersicon esculentum Mill) seeds. Seed Sci. Res. 6: 49-
55. 
Lonzavo, J.L., S.H. Wettlaufer, and A.C. Leopold.1989. Poly amines content related to seed storage 
performance in Zea mays. J. Exp. Bot. 40: 1337-1340. 
Maguire, J.D. 1977. Seed quality and germination.pp.219-235 in Khan, A.A. (Ed.) The physiology and 
biochemistry of seed dormancy and germination Am-sterdam, North-Holland Publ. Company. 
Mattoo, A. K., A.P. Sobolev, A. Neelam, R.K. Goyal, A.K. Handa, and A.L.Segre. 2006. Nuclear 
magnetic resonance spectroscopy based metabolite profiling of transgenic tomato fruit engineered to 
accumulate spermidine and spermine reveals   enhanced anabolic and nitrogen-carbon interactions. Plant 
Physiol. 142: 1759-1770. 
Moschou, P.N., J.Wu, A.Cona, P. Tavladoraki, R.Angelini, and K.A. Roubelakis-Angelakis, 2012. The 
polyamines and their catabolic products are significant plaers in the turnover of nitrogenous molecules in 
plants. J. Exp. Bot. 63: 5003-5015. 
Murthy, U.M.N. and W.Q.Sun. 2000. Protein modification by Amadori and Maillard reactions during seed 
storage: roles of sugar hydrolysis and lipid peroxidation. J. Exp. Bot. 51 ( 348):1221-1228 . 



 ��                                                                     DOI: 10.22034/ijsst.2017.108108                                          ½Y�Z°¼Å�Á�É�ZË    

Normohhmadi, G., A. Syadat, and A. Kashani.1999. Agronomy of Cereals. 1rd Edition. Shahed Chamran 
Univ. press (In Persian).pp:441. 
Onesirosan, P.T.1886. Effect of moisture content, temperature and storage duration on the level of fungal 
invasion and germination of winged bean. Seed Sci. and Technol. 14: 355-359. 
Powell, A.A., S. Matthews, and M.D.A. Oliveira.1984.Seed quality in grain legumes. Adv. in Appl. Biol. 
10: 217-285. 
Rajjou, L., M. Duval, K. Gallardo, J. Catusse, J. Bally, C. Job, and D. Job. 2012. Seed germination 
vigor. Annu . Rev. Plant Biol. 63: 507-533. 
Sadeghi, H. 2009. Effect of seed moisture content at harvesting on canola seed vigour and quality in dezfol. 
Final report project, Ministry of Jahad-e-Agriculture, Seed and plant Certification and Registration Research 
Institute, Seed Certification and control Research Assistance. 
Scott, S.J., R.A. Jones and W.A. Williams.1984. Review of data analysis methods for seed germination. 
Crop Sci. 24: 1192-1198. 
Shakirova, F. M., A.R. Sakhabutdinova, M.V. Bezrukova, R.A. Fatkhutdinova, and D.R.  
Fatkhutdinova. 2003. Changes in the hormonal status of wheat seedlings induced by salicylic acid and 
salinity. Plant Sci. 164: 317-322. 
Shaw, R.H. and W.E. Looms. 1950. Bases for the prediction of corn yields Plant Physiology, 25,225-244. 
SPCRI, 2011. Report of out pout of SPCRI. Ministry of Jihad-e-Agriculture, barely seed certified, SPCRI. 
pp: 81. 
Takahashi, T. and J. Kakehi. 2010. Polyamines: ubiquitous polycations with unique roles in growth and 
stress responses. Ann. Bot., 105: 1-6. 
Wang, X.L. 2004. Effect of enhanced UV-B radiation on polyamine content and membrane permeability in 
cucumber leaves. Russ. J. Plant Physiol. 51: 658-662. 
Welbaum, G.E., and K.J. Bradford. 1991. Water relations of seed development and germination in 
muskmelon. VI. Influence of priming on germination response to temperature and water potential during seed 
development. J. Exp. Bot. 42:393-9. 
Xu, S., J.Hu, Y. Li, W. Ma, Y. Zheng, and S. Zhu. 2011. Chilling tolerance in Nicotiana tabacum induced 
by seed priming with putrescine. Plant Growth Regul. 63: 279-290. 
Zhang,W., B.Jiang, W.Li, H. Song,Y.Yu, and J. Chen. 2009. Polyamines enhance chilling tolerance of 
cucumber (Cucumis sativus L.) through modulating antioxidative system. Sci. Hortic. 122: 200-208. 
  
 


