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Ä»|¬»  
ÄmÂe Ä] ½ZÅZÌ³ ÊËÁ�Y{ Ä¯ �z] Ã|¼�ÉY �Y 

\� ÊfÀ� ½Y�ËY Y� ¶Ì°�e Ê»|Å{ Á ÄWY�Y cZ�Ô�Y 

Á�|Ë|m d��{ Ê¼¸� Ã�Z]�{ ��Á�a Á É�Y|Æ´¿ Á 
Ã{Z¨f�Y �Y ½MZÅ �] ÄËZa Äf§ZËÉZÅ |Ë|m, �Á� Ä] �Á� 

dÌ¼ÅY Ã�ËÁ�ÉYÊ»|]ZË. Ä¿Â]Z] ��Ê¿Z¼·MÊÅZÌ³ d�Y �Y 

Ã{YÂ¿Zy ,½Y{�´]Zf§M Z] ¹Z¿ Ê¼¸� chamomil Matricaria 
Ê»|�Z]. ÉZÅ�~] Ä¿Â]Z] ¾Ì] � Ze � µZ� �Y c�|« 

\�ZÀ»� Ê�ËÁ� Ê]Ây� Á |¿�Y{�Ây�] Á Är¿ZÀq 

ÉZÅ�~] ¾ËY ÃZÌ³ �{ �ËY�� \�ZÀ» É�Y{�Z^¿Y 

É�Y|Æ´¿ |¿Â� �� Ze �� c�|«�µZ� Ê�ËÁ� {Ây Y� 

�¨u Ê»|ÀÀ¯ )Singh et al., 1982.( �^���Y�Ê°Ë�½|�
ºÆ» e� Ä¯� d�Y� ÃZÌ³� ®Ë�Â·ÂÀ§� ¶uY�»� ¾Ë�e�¾ÌÌ

ºf�Ì�� dÌ¬§Â»� Ã|ÀÀ¯Ê»� |Ì·Âe� �{� Ê�Y��� ÉZÅ�|�Z]
)Forcella, 2000.(���ÌiPe� dve� c|�� Ä]� ½|��^�

�ª¼��Á�É�Â��,­Zy�d]Â���Ã�ËÁ�Ä]�Ê�Ìv»�¶»YÂ�
�d�Z¯)Soltani et al��� ������Ouled Belgacem et 

al., 2006 (�ZÅ�~]�dÌ¨Ì¯�Á)cZÌu�dÌ¸]Z«���~]�ÄÌÀ]�Á� (
Ê»��Y�«�|¿�Ì³)De Figueiredo et al., 2003 .(  

�Ä]� � Ã|��{�YÁ�c�Z�y�Ä¯�|¿{Â¼¿� ¹Ô�Y�¾Ì¬¬v»
Z�£� �ZfyZ�L�¾°¼»� �~]� É�Ìa� Ê�� �{� Ê·Â¸�� ÉZÅ

��~]�É�Ìa� Á� µYÁ��¶¸��tË��e� �{�Ê¼Æ»�¶»Z��d�Y
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� |�Z])Senaratna et al., 1988 .(�½Z»�� �{� �~]� ÄÌÀ]
��{� cÓÂ�v»� \¸£Y� �{� ®Ë�Â·ÂË�Ì§� Ê³|Ì��

�d�Y� {Ây� �Y|¬»� �j¯Y|u) Basra et al., 2003 .(�Z]
�Ä¯�d�Y��~]�dÌ¨Ì¯��Y�L�m�¾Ì·ÁY��~]�ÄÌÀ]�,�~]�µYÁ�

Ä¿YÂm�dÌ§���½M�µZ^¿{�Ä]�Á�|]ZË�Ê»��ÅZ¯�ÃÂ«�Á�Ê¿�
Ê»��ÅZ¯��Ì¿�ÄÌ»Z¿�|]ZË)0F�'RQDOG��������%DVUD et 

al., ������'H�)LJXHLUHGR��et al. 2003 (. �Á���É�Ìa
� Ã|�� �Ë��e¯� c|»� �{� Ä¯� Ê�Á�� ½YÂÀ�� Ä]�ÊÅZeÂ

Ê»��Y�«��ZÌfyY��{��~]�ÄÌÀ]�{�Â»��{�ÊeZ�Ô�Y�Ä]�|Å{
�d�Y�Äf§�³��Y�«�Ã{Z¨f�Y�{�Â»��Â§Á)Delouche and 

Baskin, 1973  .( µZ�� �{�Ôe� Äf�~³� ÉZÅ�ÉZÅ
Ä¿YÂm��ËY���{Â^Æ]�ÉY�]�É{ZË���ËÁ��c�|«� Á�Ê¿�

�Ìv»��{�d�Z¯�ÉY�]�ÄrÅZÌ³�Á��~]�¹Zn¿Y�Ã�ËÁ�ÉZÅ
d�Y� Ã|� .Á�� �Y� Ê°Ë���Y� Ã{Z¨f�Y� Äf§��Ìa� ÉZÅ

É�Ì³�[M�É�ÁZÀ§ )½ÂÌ�Y�|ÌÅ(��¾ËY� Z]� Ä¯�d�Y��~]
Ê»��Á� �½YÂec�|«�Ä¿YÂm��{�Y��ZÅ�~]��ËÁ��Á�Ê¿�

� {Y{��ËY�§Y��Àe� �ËY��)Bradford and Bewley, 

1999.(��~]ÉZÅ�Ä¿YÂm� Ê³{Z»M� Ã|�� ºËY�a��Á� Ê¿�
\�¯�{Ây��f�]� �{�¾f§�³��Y�«� �Y��Ìa� Y���Y�¬f�Y 

Ê»�|ÀÀ¯. Ä]  É�Â�  �,ÊËZÌ¼Ì�ÂÌ]�,Ê°Ì·Â]Zf»��Zv·�Ä]�Ä¯
Ì �Á��{�,Ã�Ì£�Á�Ê·Â¸���ZfyZ�d \�ZÀ»�Êf�Ë���É�e

�~]�Z]�Ä�ËZ¬»��{ÉZÅ�ºËY�a Ã|�¿ �Y�« |¿�Y{ )Bradford 

et al., ������ (LVYDQG� et al., 2008(. �²ÀÌ¼ËY�a
d¼�«� ÓZ¼fuYÅ/�£� �Y� ÊËZ/�ºÌ»�e� Y�� Äf§ZË� µYÁ�� ÉZ

Ê»� |À¯)Ruan et al., 2002.( �Ä¯� d�Y� Ã|�� Ã|ÅZ�»
�~]� ²ÀÌ¼ËY�aÉZÅ � ¹Â³�Â�)Sorghum bicolor (�Z]

µÂ¸v»�ºÌ�¸¯� |Ë�¸¯ )CaCl2( ]�d�¸£� Ä����Ê¸Ì» �¹�³
§Y� \^�/ËY�/Ì»� �/Ì§Á�¸¯� ½Y�/°¸¼�� Á� ¶/^�¿� {�/�Ä]� d
ÄrÅZÌ³Å/�Zu�ÉZ/�~]� �Y� ¶ÉZ/Å�ËY�a/�¿� º/� Ã| )ÅZ�/| (

Ê» {Â� )Kadiri and Hussaini, 1999 .(«Á�¾Ì·�^Ìm��Y�Êf
�Á�|Ì�Y�dÌ¨Ì¯�{Â^Æ]�ÉY�]�²ÀÌ¼ËY�a��Á��Ä]�®Ì¸Ì�Ì·Z�

�²ÀÌ¼ËY�aÁ�|ÌÅ�|��Ã{Z¨f�Y�Ä���»��{�lËÂÅ�º«��Á{��~]

¾Ì·�^Ìm� Z]� ²ÀÌ¼ËY�a� Á� �f¿Z¿� º«�� �{ �����{� d¼�«
½ÂÌ¸Ì»)ppm(��ÉZÅ� �yZ�� {Â^Æ]� \^�� Âe�Â§� º«�� �{

�Á�ÊËYÂÅ�¹Y|¿Y�Á�Ä�Ë��µÂ��,½|���^��d�����Ì�¿�Ê¨Ì¯
yZ��|��lËÂÅ��~]�ÄÌÀ]��)Eisvand et al., 2011 .(  

   

ZÅ��Á��Á�{YÂ»  
�ËZ»�M��d À��d¯����{�ÉY�Ä¿Zz¸³��ËY����{
�Y�Ì���^���­Â¸]�s���\·Z«��{�¶Ë�Âf¯Z§�c�Â��Ä]

|��¹Zn¿Y��Y�°e��ZÆq� Z]�Ê§{Z�e�¶»Z¯ .�{�Â»�¶»YÂ�
Ê���]�¶»Z� :�c|»�,�¨��t����ZÆq��{� ,�~]�µYÁ�

���,����Á���d�Z��³��Y�«�ËY����{��~]�¾f§���É�Ìa
� �{� �~]� �Z¼Ìe� Á� Ã|�� �Ë��e���t��,���Z¼Ìe� lÀa

� Z]�²ÀÌ¼ËY�a�®Ì·�^Ìm� |Ì�Y)GA3(�É�b�Y� �Z¼Ìe� lÀa
� Z]�®Ì·�^Ìm� |Ì�Y)GA3(�|¿{Â]� |ÅZ�� �Z¼Ìe�®Ë� Á .

�|Ì�Y�®Ì·�^Ìm)GA3(�Ã{Z¨f�Y�{�Â»�ÊËZÌ¼Ì��µÂ»�§� ,
C19H22O6 � Ê·Â»� d�¸£� Á��/����µÂ»� �]� ¹�³,�

�d¯���dyZ�Merck {Â]�½Z¼·M .��{�½Â»�ÂÅ�d�¸£
�Z]� �]Y�]� Á� ½Z�°Ë� É�b�Y� Á�²ÀÌ¼ËY�a� �Á�� Á{� �Å

�,�¨����,���,����Á��� ½ÂÌ¸Ì»��{�d¼�«)ppm ({Â] .
� Y|f]Y�Ä]�Á���Z¼�� ,Y|m�É�ÅZ����¿��Y�º·Z��ÉZÅ�~]

� |¿|�� ºÌ�¬e� ÉÁZ�»� d¼�«� �ZÆq)�d¼�«� �Å� �{
�����{|� .(�µZ¼�Y�dÆm� ZÅ�~]� �Y�d¼�«� Ä���b�

�e�É�ÌaÄ�Ì¯��{�Ã|���Ë��­�Z¿��ZÌ�]�ÉY�Äq�Za�ÉZÅ
�Ã|���Ë��e�É�Ìa��ËY���Ä]�Á�|¿|��Ã{Y{��Y�«�{��ÉZ»{

���Êf¿Z�� Äm�{ � Ê^�¿� d]Â��� Á� {Y�³�����|��{
|¿|�� ¶¬fÀ» .Ä�Ì¯Ä¸�Z§� Ä]� ZÅ�~]� ÉÁZu� ÉZÅ�ÉZÅ

� Ê¿Z»���� ,���� Á���|¿|�� k�Zy� ÃZ´f�{�Y�d�Z� .
�� �Ë��e� É�Ìa� �ËY��� �Y� kÁ�y� �Y� �a� ZÅ�~]�,Ã|

�Á� |¿|��É�Y|Æ´¿� ©ZeY� ÉZ»{� �{�d�Z�����c|»
��b��®Ì·�^Ìm�|Ì�Y)GA3( d�¸£�Z]�,�¨��ÉZÅ���,

��� ,����Á��� ½ÂÌ¸Ì»� �{�d¼�«)ppm(���Á��Á{�Ä]� Á
|��µZ¼�Y�ZÆ¿M�ÉÁ���]�½{�¯�É�b�Y�Á�²ÀÌ¼ËY�a .��{
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�c|»�Ä]�ZÅ�~]�,²ÀÌ¼ËY�a��Á����µÂ¸v»��{�d�Z� 

� ÉZÅ®Ì·�^Ìm|Ì�Y)GA3( � ÉZ»{� �{�� �Äm�{
|¿|��É�Y|Æ´¿ .  

µÂ¸v»��Y��b� �c|»�Ä]�©ZeY�ÉZ»{��{�Á�k�Zy�ZÅ
|¿|��®�y�d�Z��|Àq .��Á���{��Za�®Ë�Å��Y�,

� �Yd�¸£� ,�¨�� ÉZÅ��� ,��� ,���� Á��� ��{� d¼�«
½ÂÌ¸Ì»)ppm(  �®Ì·�^Ìm�|Ì�Y)GA3( �Á�½Y�Ì»�®Ë� Ä]

�t���Ä¯�ÉY�Ã�Y|¿Y� Ze�ZÅ�~]�ÉÁ��|¿|���Ìy�ZÅ�~]
��Za�|�� ¹Zn¿Y .ZÅ�~]�É��Za��|Àq�c|»� Ä]� Ã|�

|¿|��®�y� ©ZeY� ÉZ»{� �{� d�Z� .�ºËY�a� ÉZÅ�~]
�|ÅZ��Á�Ã|��É�b�Y� ,Ã|�)�É�b�Y�Ä¿�Á� Ã|��ºËY�a�Ä¿

Ã|� (�{Y| e�Ä]���|¿|��d�¯�½Y|¸³��{��~]. �ÉZÅ�~]
Ä¿YÂm�ÉY�]�Ä°ÀËY�¶Ì·{�Ä]�Ä¿Â]Z]�Ä]��ZÌ¿�½|��^��Á�Ê¿�

�Ä]� d�Y� �Ë�� �ZÌ�]� ½M� Ã�Y|¿Y� Ê§��� �Y� Á� {�Y{� �Â¿
� Äf�Z¯� Êv��� c�Â��Y� �a� Ä¸�Z§Ô]� Á d�Z¯ 

|¿|�� É�ZÌ]M.���Y� É�Ì³Â¸m� dÆm� dÌaÂ¯Â¯� Ê¼¯
½Y|¸³�t���ÉÁ���]�­Zy��Ë����Ìz^e|��ÄfzË��ZÅ .

�Ä¯�Ä���»��Y�Á�Ê»Â·�d§Z]�É�Y{�Ã|��Ã{Z¨f�Y�­Zy
|��ÄÌÆe� {Â]� ¹|À³�¶^«�µZ� .�½ZËZa� Ze�d�Z¯�½Z»���Y

�Ì³� Ã�Y|¿Y� �Ë�� s��� Ä]� É{| f»� cZ¨���ËZ»�M�É
|¿|�.  
  

 �|��{�ÅZ�½|��ÄrÅZÌ³  
�ÄrÅZÌ³� {Y| e� ºÌ�¬e� �Y �{Y| e� �]� Ã|�� �ÅZ�� ÉZÅ

Ä]� Ã|�� Äf�Z¯� ÉZÅ�~] |»M� d�{ .� �ZÌ »�ÅZ��½|�
� ÄrÅZÌ³±�]� kÁ�y Äb·� ÉZÅ���¿� �{� ­Zy� �Y� ÉY
|��Äf§�³.  

  

�d����ÅZ��½|��ÄrÅZÌ³  
�½Y|¸³ �ÄrÅZÌ³�{Y| e�Á�Ê�¯���Ä¿Y�Á��c�Â�]�ZÅ
�ÉZÅ�ÅZ����Å��{�Ã|���Y�Ã{Z¨f�Y�Z]��b��|��d^i��Á�
�Ä�]Y���Zv»��yZ��¾ËY�|��Ä^) Agrawal, 2004 (.             
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   ni  � {Y| e� �Á���{� Ã|���ÅZ��ÄrÅZÌ³ i¹Y � � ÁDi �{Y| e
�ËZ»�M��Á����Y��a��Á�  

  
ÄÌÀ]��yZ�  

�� ª^�� Ä�]Y����µÂ�� ¾Ì´¿ZÌ»�[���¶�Zu� �Y� �Ë�
�{�ÄrÅZÌ³�Ä¿YÂm�|��{��]�ºÌ�¬e�Ê¿�����|��¶�Zu  

 ) Abdul-baki and  Anderson, 1973 :(  
)�Ä�]Y��:(  

  
                                          =  ÄÌÀ]��yZ� 

  
Ä�Ë��µÂ��ÊËYÂÅ�¹Y|¿Y�Á  

���Â��Ä]�Á�[Zzf¿Y�Ê§{Z�e�c�Â��Ä]�ÄrÅZÌ³�lÀa
|���Ã{�ÁM�½Á�Ì]�­Zy��Y�¶»Z¯ .Ä�Ë��µÂ��¹Y|¿Y�Á�

Ê¸Ì»�®Ë�d«{�Z]��¯��y�Ä¸Ì�Á�Ä]�ÊËYÂÅ �Ã�Y|¿Y��f»
|��É�Ì³|¿�½M�¾Ì´¿ZÌ»�dËZÆ¿��{�Á�Ã{Y{�½YÂÀ��Ä]�ZÅ

Ä�Ë��µÂ��Ä]��Â]�»d§�³��Y�«�Ã{Z¨f�Y�{�Â»�Äq.  
  

Ä�Ë��{Y| eÊ��§�ÉZÅ  
Ã�Y|¿Y��Y��aÄ�Ë��µÂ��É�Ì³�,ÊËYÂÅ�¹Y|¿Y�Á�Äq

Ä�Ë��{Y| e�¾Ì´¿ZÌ»�Á���Z¼��ÄrÅZÌ³�lÀa�Ê��§�ÉZÅ
M½ Ä]�ZÅ�|Ë{�³�d^i�Ä�Â]�»�Ã{Y{�½YÂÀ�.  

  

±�]�{Y| e  
�d¨��¾ËY����{Y| e��Z�Y��]�d�Z¯��Y��a��Á�

±�]±�]�Á�Ê¬Ì¬u�ÉZÅÄb·�ÉZÅ�Êf�{�c�Â��Ä]�ÉY
|��d�Y{{ZË�Á���Z¼�|¿.  

  

ÄrÅZÌ³�®�y�½�Á  
ÄrÅZÌ³�d¨��¾ËY�Ä^�Zv»�ÉY�]��e�½�Á�Ä¯�Y��ÊËZÅ

½M Ã�Y|¿Y� ZÅd¯Za� �{� {Â]� Ã|��É�Ì³z»�ÉZÅ��Â�
�b��Á�Äf�Y~³ �ÉZ»{��½ÁM��{���Äm�{�{Y�³�Êf¿Z��

Ä] � c|»�����ÉÁ�Y�e� Z]� Á� |¿|�� ®�y� d�Z�

��� 

�Ê¿��Ä¿YÂm�|��{ ×ÄrÅZÌ³�µÂ��¾Ì´¿ZÌ» )�f»�Ê¸Ì» (  

�d����ÅZ�½|��ÄrÅZÌ³  
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�d«{�Z]��ªÌ«{�Ê·ZfÌnË{���/��Ã�Y|¿Y��¹�³�Á�|��É�Ì³
½M�¾Ì´¿ZÌ» Å/Ä]�Z��]�®�y�½�Á�Ä]��Â]�»�Ã{Y{�½YÂÀ�
Ê¸Ì»�\�ud§�³��Y�«�ÄrÅZÌ³��]�¹�³.  

  

Ê´ÀË�^���yZ�  
¨��¾ËY�É�Ì³�Ã�Y|¿Y�ÉY�]�¶Ì§Á�¸¯�ÃZ´f�{��Y�d

� �f»SPAD � µ|»Minolta 502  �Ã{Z¨f�Y�¾aY��dyZ�
|� .����ÉY�Äb·��Ì£�±�]�¾Ì·ÁY�d�Z¯��Y�| ]��Á�)��Y
¾ÌËZa (��Å� �{�d�Y|¿� Ê Ì^��Ì£� Á�É�Z¼Ì]� ºWÔ�� Ä¯

�ÃZ´f�{� �{� ½{Y{� �Y�«� �Y��a� Á� |��[Zzf¿Y� ÄrÅZÌ³
|��dWY�«�Ä�Â]�»�{|� .��Â¿�Á�½{Â]�®qÂ¯�¶Ì·{�Ä]

Â]Z]�±�]� ,Ä¿�Ë{Z¬»�Á� Ã|¿YÂy�±�]� �Å� ÉY�]� �Z]� lÀa
|��d�Y{{ZË�½M�¾Ì´¿ZÌ».  

  

ÄrÅZÌ³�|���d���  
� �Y� ÄrÅZÌ³� |��� d���Ä�]Y�� � \�u� �]�½M

Ê¸Ì»��Á���{�ÄrÅZÌ³��]�¹�³|��Ä^�Zv»:  
  

SGR = (W2- W1)/ (T2-T1)  )�Ä�]Y�� :(                 )  
�¾ËY��{�Ä¯Ä�]Y� :  

W1 = �]�Ä¿Â¼¿��{�ÄrÅZÌ³�®�y�½�ÁµÁY�É�Y{�-  
 W2  =¹Á{�É�Y{�]�Ä¿Â¼¿��{�ÄrÅZÌ³�®�y�½�Á   

T1  = É�Y{�]�Ä¿Â¼¿�µÁY�½Z»��-  
 T2  =É�Y{�]�Ä¿Â¼¿�µÁY�½Z»�  )Gardner et al., 1985.(  

�¹�¿���Âe� �ZÌ¿� {�Â»�É�Z»M�cZ^�Zv»� ÄÌ¸¯��Y�§Y
MSTATC |Ë{�³� ¹Zn¿Y .�ËZ¬»Ä�¾Ì´¿ZÌ» ZÅ���Á�� Ä]

ÊÀ »�cÁZ¨e�¶«Y|u �Y{ LSD ¹Zn¿Y �ZÅ�Y{Â¼¿�º���Á�|�
�Y�§Y�¹�¿��Y�Ã{Z¨f�Y�Z]  EXCEL |��¹Zn¿Y .  

  

hv]�Á�lËZf¿  
�|��{�ÅZ�½|��ÄrÅZÌ³  

�|��{��~]�µYÁ��ÅZ�½|��ÄrÅZÌ³��{Y{��ÅZ¯�Y�
�Ê¿��Ä¿YÂm�|��{���¿��Y�µYÁ��ÉZÅ�Z¼Ìe�¾Ì]�cÁZ¨e�Á

{Â]��Y{�ÊÀ » .É�Â��Ä]�|��{�Ä¯�ÅZ��½|��ÄrÅZÌ³�

��Y��/���ÅZ���Z¼Ìe��{�|��{�Ä]�|��/�����Z¼Ìe��{���
� d§ZË� �ÅZ¯� É�Ìa� d�Z�)� µÁ|m� .(�Ä�ËZ¬»

¾Ì´¿ZÌ»�d§Y� {Y{� ½Z�¿� É�Ìa� t��� �Å�®Ì°¨e� Ä]� ZÅ
�|��{�ÅZ�½|��ÄrÅZÌ³��ZË�Á�²ÀÌ¼ËY�a�Z]��Za���~]
� Z]®Ì·�^Ìm|Ì�Y)GA3( �Á� d�Ì¿� d�³�]� ¶]Z«

�|�¿�Ã|ÅZ�»�É�Y{�ÊÀ »�{Â^Æ]�Ä¿Â´rÌÅ)�µÁ|m� .(  
  

�d����ÅZ�½|��ÄrÅZÌ³  
�iY µYÁ���Z¼Ìe ,�~] �Z¼Ìe �~] �Z]®Ì·�^Ìm|Ì�Y)GA3( 

�d���� �]� �Z¼Ìe� Á{� ¾ËY� ¶]Z¬f»� �iY� ¾ÌÀr¼Å� Á
�ÅZ�½|��ÄrÅZÌ³�� {Â]� �Y{�ÊÀ »)�µÁ|m� .(�d���

� Ze�½|���^�����Ê·Á��ÅZ¯�º£��Ê¸�� ,µYÁ��d�Z�
d§�´¿� �Y�«� �ÌiZe� dve� �Y{� ÊÀ »� �Â�] .�d���� Z»Y

� dve� Ä¯� ÊËZÅ�~]� ½|��^����� Á���� d�Z��µYÁ�
� d§ZË� �ÅZ¯� Y|Ë|�� |Àf§�³� �Y�«)� µÁ|m� .(��iY

� Z]� �~]� ÉZÅ�Z¼Ìe®Ì·�^Ìm|Ì�Y)GA3( ��iY� ½Âq� �Ì¿
�®Ì°¨e� Ä]� {Â]� �Y{� ÊÀ »� �~]� �Z¼Ìe� Á� µYÁ�� ¶]Z¬f»

� {�]�Z¯� ÃÂv¿� Á�µYÁ��t��®Ì·�^Ìm|Ì�Y)GA3( ���{
�µÁ|m��Ã|��ÄËY�Y |¿Y.  
�� Z]�²ÀÌ¼ËY�a®Ì·�^Ìm|Ì�Y)GA3( �����{�d¼�«

½ÂÌ¸Ì»)ppm(� Z]�²ÀÌ¼ËY�a� ,®Ì·�^Ìm|Ì�Y)GA3(  �� 
½ÂÌ¸Ì»� �{�d¼�«)ppm(�Z]�²ÀÌ¼ËY�a� Á� ºËY�aÁ�|ÌÅ� ,

®Ì·�^Ìm|Ì�Y)GA3(  ���½ÂÌ¸Ì»� �{�d¼�«)ppm(��Ä]
��iY� ¾Ë�f�Ì]� |Àf�¿YÂe� Ä¯� |Àf�Å� ÊËZÅ�Z¼Ìe� �Y� \Ìe�e

�d���� �]�d^j»�ÅZ��� ½|�� ÄrÅZÌ³Ä]� Y� ��{�\Ìe�e
�,Ã|�¿��Ìa�ÉZÅ�~]����,Ã|���Ìa�d�Z�������Ìa�d�Z

�Á�Ã|�����ÊÀ »�cÁZ¨e�Á�|À�Z]�Äf�Y{�Ã|��Ìa�d�Z�
�|Àf�Y{�Ã|�¿��Z¼Ìe��~]�Z]�É�Y{)�µÁ|m�.(  

  

Ê��§�Ä�Ë��{Y| e�Á�Ä�Ë��µÂ�  
�Z]��~]��Z¼Ìe�,�~]�µYÁ���Z¼Ìe®Ì·�^Ìm|Ì�Y)GA3(  �

�Á� Ä�Ë�� µÂ�� �]� �Z¼Ìe� Á{� ¾ËY� ¶]Z¬f»� �iY� ¾ÌÀr¼Å� Á
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ÊÀ »��iY�Ê��§�Ä�Ë��{Y| e �|Àf�Y{��Y{)|m�µÁ�.(��µYÁ�
�~] � Ze�� µÂ�� �]� É�ÌiZe� d�Z� d�Y|¿� Ä�Ë� .�Z»Y

� ÉZÅ�Z¼Ìe���� Á����Â�]� d�Z� ÊÀ » �\^�� É�Y{
|¿|��Ä�Ë��µÂ���ÅZ¯ .  

� �Y� Ä�Ë�� µÂ�� ¾Ì´¿ZÌ»���Ê¸Ì» ��Ìa� �~]� �{� �f»
� {Á|u� Ä]� Ã|�¿���Ê¸Ì» � �Z¼Ìe� �{� �f»����d�Z�

� d§ZË� �ÅZ¯� Ã|��Ìa)� µÁ|m�.(��ÉZÅ�~]� Ä�Ë�� µÂ�
Á� Ã|�¿�Ìa ���� Z]� Ã|��Ìa� d�Z���Za 
®Ì·�^Ìm|Ì�Y)GA3( ���d¼�« �{ ½ÂÌ¸Ì» )ppm( �Á�,

�ÉZÅ�~]��{�Ä�Ë��µÂ�����Á�����Z¼Ìe�Z]�Ã|��Ìa�d�Z�
��Za ®Ì·�^Ìm|Ì�Y)GA3 (�� d¼�« �{ ½ÂÌ¸Ì» 

)ppm (]Ä ÊÀ »� �Â� ¶ËÂ�� Á� |Àf§ZË� {Â^Æ]� É�Y{ �¾Ë�e
�|¿{�¯�{ZnËY�Y��ZÅ�Ä�Ë�)�µÁ|m�.(  

  

Ê��§�Ä�Ë��{Y| e  
�d�Z¯� Ä�Ë�� cZ]Z �¿Y� {Y| e� �Y� �~]� µYÁ .�¾ËY

� �Z¼Ìe� �Y��ÅZ¯���{Â]� �Y{�ÊÀ »� �~]�É�Ìa�d�Z� .
�Ê��§� Ä�Ë�� {Y| e�¾Ë�f¼¯)��/��ÄrÅZÌ³� �{� Ä�Ë� (

� �Z¼Ìe� �{����½M�¾Ë�f�Ì]� Á�|�� Ã|ÅZ�»�É�Ìa�d�Z�
)��/���{�Ä�Ë� ÄrÅZÌ³ (�Ã|�¿��Ìa�ÉZÅ�~]� Ä]��Â]�»

�{Â])�µÁ|m� .(  
¾Ì´¿ZÌ»� Ä�ËZ¬» � ZÅ��Å�®Ì°¨e�Ä]�d¨��¾ËY�ÉY�]

Ã|��Ìa��~]��{�d¨��¾ËY�Ä¯�{Y{�½Z�¿�É�Ìa�t�� Á 
Z]� Ã|�¿�Ìa �Y� Ã{Z¨f�Y �Z¼Ìe � Á�²ÀÌ¼ËY�a��Za��Ã�ËÂ]

�{Â^Æ]�¶]Z«�¾Ì·�^Ìm��Y�Ê�Zy�d�¸£�ÉÁZu�ÉZÅ�Z¼Ìe
d�Y .� Z]� �~]� �Z¼Ìe��Za ®Ì·�^Ìm|Ì�Y)GA3 (�� 

d¼�« �{ ½ÂÌ¸Ì» )ppm( ®Ì·�^Ìm|Ì�Y)GA3 (�� 
d¼�« {� ½ÂÌ¸Ì» )ppm(��Z]�²ÀÌ¼ËY�a�,Ã|�¿�Ìa��~]��{

®Ì·�^Ìm|Ì�Y)GA3 (��� d¼�« �{ ½ÂÌ¸Ì» )ppm( ��{
�~] �� d�Z� �Ìa ²ÀÌ¼ËY�a� ,Ã|� � Z]®Ì·�^Ìm|Ì�Y 

)GA3( �� d¼�« �{ ½ÂÌ¸Ì» )ppm( �ÉZÅ�~]��{����Á
����{Y| e�{Â^Æ]���¿��Y�ZÅ�Z¼Ìe�¾Ë�e�]�,Ã|���Ìa�d�Z�

 »�cÁZ¨e�Ä¯�|¿{Â]�Ê��§�Ä�Ë���Z¼Ìe��~]�Z]�É�Y{�ÊÀ
�|Àf�Y{�Ä�Â]�»�É�Ìa�t����Å��{�Ã|�¿)�µÁ|m�.(  

ÄrÅZÌ³��Z¨e�Y  
��d§�´¿��Y�«��~]�µYÁ���ÌiZe�dve�ÄrÅZÌ³��Z¨e�Y

)µÁ|m �ÉZÅ���Á� .(��Y{�ÊÀ »�½M��]��~]��Z¼Ìe��iY�Z»Y
� {Â])� µÁ|m� .(¾Ì´¿ZÌ»� Ä�ËZ¬» �Ä]� d¨�� ¾ËY� ÉZÅ

jf�Y� Ä]� Ä¯� {Y{� ½Z�¿�É�Ìa�t��� �Å�®Ì°¨e��~]�ÉZÀ
����¶]Z«� ZÅ�~]� ÄÌ¬]� �{� d¨�� ¾ËY� ,Ã|��Ìa� d�Z�

d�Y�{Â^Æ] .�ÉZÅ�Z¼Ìe��Za ®Ì·�^Ìm|Ì�Y)GA3 (�� 
d¼�« �{ ½ÂÌ¸Ì» )ppm(�� ,Ã|�¿�Ìa� �~]� �{��Za 

®Ì·�^Ìm|Ì�Y)GA3 (�� d¼�« �{ ½ÂÌ¸Ì» )ppm (��{
� �~]��� ÉZÅ�~]� �{� ²ÀÌÌ¼ËY�aÁ�|ÌÅ� Á� Ã|��Ìa���

� Ä¯� |¿{Â]� ÊËZÅ�Z¼Ìe� Ã|��Ìa� d�Z���ËY�§Y� \^�
�Ã|�¿��Z¼Ìe��~]�Ä]�d^�¿�ÊËYÂÅ��z]��Z¨e�Y��Y{�ÊÀ »

�|¿|��Ä�Â]�»�É�Ìa�t����{)�¶°��.(  
  

±�]�{Y| e  
��Y{�ÊÀ »�±�]�{Y| e��]��~]��Z¼Ìe�Á��~]�µYÁ���iY

�{Â^¿��Y{�ÊÀ »�¶»Z��Á{�¾ËY�¶]Z¬f»��iY�Z»Y�{Â])�µÁ|m
� .(���� Á�����Y{� ÊÀ »� �ÅZ¯� \^�� µYÁ�� d�Z�

|¿|��±�]�{Y| e )�µÁ|m� .(�½Z�¿�ZÅ�¾Ì´¿ZÌ»�Ä�ËZ¬»
�ÉZÅ�Z¼Ìe�Ä¯��Za ®Ì·�^Ìm|Ì�Y)GA3 (���,���,���

�Á�� d¼�« �{ ½ÂÌ¸Ì» )ppm (�{Y| e�¾Ë�f�Ì]�\Ìe�e�Ä]
�,Ã|�¿�Ìa��~]��{�±�]����,Ã|��Ìa�d�Z�����d�Z�

� Á� Ã|��Ìa���� |¿{�¯� {ZnËY� Y�� Ã|��Ìa�d�Z�)�¶°�
� .(  

  
ÄrÅZÌ³�®�y�½�Á  

,�~]� µYÁ�� �Z¼Ìe� �iY�� Z]� �~]� �Z¼Ìe®Ì·�^Ìm|Ì�Y 
)GA3 (½M� ¶]Z¬f»� �iY� ¾ÌÀr¼Å� Á �®�y� ½�Á� �]� ZÅ

ÊÀ »� ÄrÅZÌ³ {Â]� �Y{ .��{� ÄrÅZÌ³� ®�y� ½�Á
�Ä¯�ÊËZÅ�~]����ZË�Á���]�|¿{Â]�Ã|���Ìa�d�Z��Ä��Â�



 �                                                                                                                                                                   |¿Â�Ì�����½Y�Z°¼Å�Á 

ÊÀ » É�Y{ �d§ZË��ÅZ¯)�µÁ|m� .(�ZÅ�¾Ì´¿ZÌ»�Ä�ËZ¬»
� �Z¼Ìe� Ä¯� {Y{� ½Z�¿��Za ®Ì·�^Ìm|Ì�Y)GA3 (���

d¼�« �{ »½ÂÌ¸Ì )ppm( �®�y� ½�Á� {Â^Æ]� ÉY�]
� Á� Ã|�¿�Ìa� ÉZÅ�~]� �Y� ¶�Zu� ÄrÅZÌ³����d�Z�

��Z¼Ìe�Á�,Ã|��Ìa��Za Y®Ì·�^Ìm|Ì�)GA3(���d¼�« 

�{ ½ÂÌ¸Ì» )ppm(��ÉZÅ�~]��{�d¨��¾ËY�{Â^Æ]�ÉY�]���
� Á���� {Â]� �Z¼Ìe� ¾Ë�e�\�ZÀ»� Ã|��Ìa�d�Z�)�µÁ|m
�.(  

  
ÄrÅZÌ³�|���d���  

�iY �Z¼Ìe µYÁ� ,�~] �Z¼Ìe ]�~ � Z]Y®Ì·�^Ìm|Ì� 
)GA3(��|��� d���� �]� ZÆ¿M� ¶]Z¬f»� �iY� ¾ÌÀr¼Å� Á

ÊÀ »�ÄrÅZÌ³�{Â]��Y{)�µÁ|m� .(�ÄrÅZÌ³�|���d���
��ÌiZe�dve����Z»Y�d§�´¿��Y�«�É�Ìa�d�Z�����Á���

�|¿{Y{��ÅZ¯� Y�� ½M� É�Y{� ÊÀ »� �Â�]� É�Ìa� d�Z�
)�µÁ|m� .(  

�®Ì°¨e�Ä]� Ã|��µZ¼�Y�ÉZÅ�Z¼Ìe�dÌ �Á�Ê���]
�Ìa�t����Å�ÄrÅZÌ³�|���d����¾ËY�Ä¯�{Y{�½Z�¿�É

d�Y�{Â^Æ]�¶]Z«�Ã|�¿��Ìa�Á�Ã|��Ìa��~]��{ .�ÉZÅ�Z¼Ìe
� ,[M� ½{�¯�É�b�Y��Za Y®Ì·�^Ìm|Ì� )GA3( ���

d¼�« �{ ½ÂÌ¸Ì» )ppm(���{�|���d����{Â^Æ]�ÉY�]
� Á� Ã|�¿�Ìa� ÉZÅ�~]����É�b�Y� Á� -Ã|��Ìa� d�Z�

Y®Ì·�^Ìm|Ì�)GA3( �� d¼�« �{ ½ÂÌ¸Ì» )ppm( ��{
~]�ÉZÅ�����Á�����Y{�ÊÀ »�{Â^Æ]�\^��Ã|��Ìa�d�Z�

�|¿Â��ÄrÅZÌ³�|���d���)�µÁ|m�.(  
  

Ê´ÀË�^���yZ�  
� Z]� �~]� �Z¼Ìe� ,�~]� µYÁ�� �Z¼Ìe� �iYY®Ì·�^Ìm|Ì� 

)GA3( ��Ê´ÀË�^���yZ���]�ZÆ¿M�¶]Z¬f»��iY�¾ÌÀr¼Å�Á

ÊÀ »�{Â]��Y{)�µÁ|m� .(��ÌiZe�dve�Ê´ÀË�^���yZ�
����Z»Y�d§�´¿��Y�«�É�Ìa�d�Z�����Á����É�Ìa�d�Z�

�|¿|���yZ��¾ËY��ÅZ¯�\^���~])�µÁ|m� .(��Z¼Ìe
|�z]�{Â^Æ]�Y���yZ��¾ËY�d�¿YÂe��~] .��Z¼Ìe��Za 

Y®Ì·�^Ìm|Ì�)GA3( �� d¼�« �{ ½ÂÌ¸Ì» )ppm(�
��Ìa��~]��Y�¶�Zu�ÄrÅZÌ³��{��yZ��¾ËY�{Â^Æ]�\^�

� Á� Ã|�¿���� ÉZÅ�Z¼Ìe� Á� |�� Ã|��Ìa� d�Z���Za 
Y®Ì·�^Ìm|Ì� )GA3( �� «d¼� �{ ½ÂÌ¸Ì» )ppm( �Á

�� d¼�« �{ ½ÂÌ¸Ì» )ppm( Ä] �Y��{Â^Æ]�¾Ë�f�Ì]�\Ìe�e
�ÉZÅ�~]��Y�¶�Zu�ÄrÅZÌ³�Ê´ÀË�^���yZ���{����Á

����|¿{�¯�{ZnËY�Y��d�Z�)�µÁ|m�.(  
  

ÄÌÀ]��yZ�  
� Z]� �~]� �Z¼Ìe� ,�~]� µYÁ�� �Z¼Ìe� �iYY®Ì·�^Ìm|Ì� 

)GA3(��ÄÌÀ]� �yZ�� �]� ZÆ¿M� ¶]Z¬f»� �iY� ¾ÌÀr¼Å� Á
ÊÀ »�Y{��{Â])�µÁ|m� .(  

��Y�«� �ÌiZe�dve� Y|Ë|�� Y�� ÄÌÀ]��yZ�� �~]� µYÁ�
��Y�®Ë�Å� Ä¯�É�Â�� Ä]� |�� ½M��ÅZ¯�\^�� Á� {Y{
�Á� |Àf§�³� �Y�«� ÉY� Ä¿Z³Y|m� ÃÁ�³� �{� É�Ìa� sÂ��

�ÉZÅ�~]� �Y� ÄÌÀ]��yZ��¾Ë�f¼¯����Ã|�� �Ìa�d�Z�
�|��¶�Zu)� µÁ|m� .(�cZ¨�� Ä¸¼m� �Y� ÄÌÀ]��yZ�

{Â]� �ËZ»�M� ¾ËY� �{� {Â^Æ]� ¶]Z« .� �Z¼Ìe��Za 
Y®Ì·�^Ìm|Ì�)GA3( �� d¼�« �{ ½ÂÌ¸Ì» )ppm( �{ 

� ÉZÅ�~]� �{� ²ÀÌ¼ËY�aÁ�|ÌÅ� ,Ã|�¿�Ìa� ÉZÅ�~]���
d�Z� Á� -Ã|��Ìa � ²ÀÌ¼ËY�a� �Z¼ÌeY®Ì·�^Ìm|Ì� 

)GA3( �� d¼�« �{ ½ÂÌ¸Ì» )ppm (�ÉZÅ�~]��{�� �Á
����Ä]�d^�¿�É�Y{�ÊÀ »��Â�]�|Àf�¿YÂe�Ã|��Ìa�d�Z�

�Ìa�t����{�Ã|�¿��Z¼Ìe��~]�Y���yZ��¾ËY�Ä�Â]�»�É
�|À�z]�{Â^Æ])µÁ|m�.(  
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µÁ|m�-��¿ZË�YÁ�ÄË�ne )cZ ]�»�¾Ì´¿ZÌ» (�{�]�Z¯�Á��~]�É�Ìa�ÉZÅ�Z¼Ìe��ÌiZe�dve�Ä¿Â]Z]�cZ¨��Êy�]Y®Ì·�^Ìm|Ì� )GA3(.  

Table1. Analysis of variance (mean of squares) of some chamomile characters affected by treatments seed aging and 
gibberellin application. 

  ¾Ì´¿ZÌ»  �cZ ]�»  )MS(        

ÊËYÂÅ��z]�µÂ�  

Shoot length 

Ê��§�Ä�Ë��{Y| e  

Number of 

secondary roots 

Ä�Ë��µÂ� 

Root length 

�d����ÅZ��½|��

ÄrÅZÌ³  

Speed of 

emergence 

�|��{�ÅZ��½|��

ÄrÅZÌ³   

Emergence 

percentage 

É{Y�M�Äm�{  

df 

�ÌÌ¤e��]ZÀ»cY  

S.O.V 

5.80**  3.044**  43.378ns  0.012ns  34.470ns  3  ������������������­Â¸]Block 

0.98ns  62.448**  655.48**  1.273**  5100.38**  3  ����~]�É�Ìa seed ageing (A) 

2.43*  15.691**  282.98**  0.402**  300.71**  10  �~]�Z¼Ìeseed treatment (B) 

1.26ns  5.391**  116.33**  0.046**  18.816ns  30  �~]�É�Ìa×����~]��Z¼ÌeA*B  

1.293  0.727  21.59  0.023  59.47  129  ��������������������Z�yError 

19.15  16.11  13.71  9.81  12.28    C.V. (%) 

ns
,

 *�Á**��µZ¼fuY�t����{�É�Y{�ÊÀ »�,É�Y{�ÊÀ »�¹|��\Ìe�e�Ä]���Á��|��{.  
ns,* and **. Not significant, significant at 5% and 1% probability levels, respectively. 

  
  

µÁ|m�-��¿ZË�YÁ�ÄË�ne )cZ ]�»�¾Ì´¿ZÌ» (�{�]�Z¯�Á��~]�É�Ìa�ÉZÅ�Z¼Ìe��ÌiZe�dve�Ä¿Â]Z]�cZ¨��Êy�]Y®Ì·�^Ìm|Ì� )GA3(.  
Table 2. Analysis of variance (mean of squares) of some chamomile characters affected by treatments seed aging 

and gibberellin application. 
¾Ì´¿ZÌ»  �cZ ]�»  )MS(          

ÄÌÀ]��yZ�  

Vigor index 

Ê´ÀË�^���yZ�  

Chlorophyll 

index 

ÄrÅZÌ³�|���d���  

SGR 

ÄrÅZÌ³�®�y�½�Á  

Seedling dry 

weight 

±�]�{Y| e  

Number of leaf 

É{Y�M�Äm�{  

df 

cY�ÌÌ¤e��]ZÀ»  

S.O.V 

0.199**  13.71*  0.063*  0.206*  2.77*  3  ������������������­Â¸]Block 

8.013**  19.02**  1.77**  9.84**  12.27**  3  ����~]�É�Ìa seed ageing (A) 

0.914**  74.57**  0.46**  1.720**  3.77**  10  �~]�Z¼Ìeseed treatment (B) 

0.133**  15.78**  0.186**  0.793**  1.24ns  30  �~]�É�Ìa×����~]��Z¼ÌeA*B  

0.039  4.366  0.016  0.057  0.995  129  ��������������������Z�yError 

9.75  10.87  12.24  7.9  13.7    C.V. (%) 

ns
,

 *�Á**��µZ¼fuY�t����{�É�Y{�ÊÀ »�,É�Y{�ÊÀ »�¹|��\Ìe�e�Ä]���Á��|��{.  
ns,* and **. Not significant, significant at 5% and 1% probability levels, respectively. 
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|m�µÁ�-�Ä¿Â]Z]��{�Ã|��Ä ·Z�»�cZ¨��Êy�]��]��~]�É�Ìa�sÂ����iY�¾Ì´¿ZÌ»�Ä�ËZ¬». 

Table3- Mean comparisons of seed ageing levels for some studied traits in Matricaria urea L. 
    ��~]�É�Ìa�ÉZÅ�Z¼Ìe)d�Z�(  

Seed ageing treatments (hr)  
  

LSD 
(0.05) 

��{��ÅZ¯�|��{����d�Z�|ÅZ��Ä]�d^�¿�É�Ìa  
Percent of Losse caused by 36 h 
ageing in comparison with the 

control 
36  24  12  Control  cZ¨�  

Traits 

3.25  35.28  45.45d  59.2c  65.5b  70.23a  
�|��{��ÅZ�½|�  Emergence�

�ÄrÅZÌ³ percentage 

0.063  22.48  1.31c  1.56b  1.64a  1.69a  
�d����½|���ÅZ�ÄrÅZÌ³ 

Speed of emergence 
(Seedling/day)  

3.09  21.31  29.27c  32.89b  37a  37.4a  Ä�Ë��µÂ� 

(mm) Root length  

0.562  42.33  3.61c  5.29b  6a  6.26a  Ê��§�Ä�Ë��{Y| e 

Number of secondary root 

0.479  8.53  5.57a  5.89a  6.01a  6.09a  ÊËYÂÅ��z]�µÂ� 

Shoot length 

0.556  15.18  6.59b  7.15b  7.61a  7.77a  e±�]�{Y|   
Number of leaves  

0.1  30.12  2.32c  3.08b  3.32a  3.32a  ÄrÅZÌ³�®�y�½�Á 

Seedling dry weight (mg) 

0.053  35.34  0.75c  1.08b  1.18a  1.16a  d���|��ÄrÅZÌ³ 

SGR (mg/seedling/day) 

0.881  6.82  18.44c  18.89bc  19.73ab  19.79a  Ê´ÀË�^���yZ� 

Chlorophyll index 

0.08  40.16  1.46d  1.92c  2.23b  2.44a  ÄÌÀ]��yZ�  
Vigor index 

*|¿�Y|¿�ºÅZ]�É�Y{�ÊÀ »�¥ÔfyY�½Âf���Å��{�­�f�»�¥�u�ÉY�Y{�ÉZÆÀÌ´¿ZÌ».  
*: Means having a common letter are not significantly different from each other. 

 
 

�µÁ|m�-��ºËY�a��~]�Ä]�d^�¿�cZ¨��{Â^Æ]�½Y�Ì»�¾Ë�eÓZ]Ä¿Â]Z]��~]�Ã|ÀÅ{�{Â^Æ]��Z¼Ìe�¾Ë�e�]�Á�Ä�Â]�»�É�Ìa�t����{�Ã|�¿ 

Table4-Improvement percentage (I.P) of some traits by seed treatment in Matricaria aurea (improvement is 
calculated in comparison with non-primed seed). Superior seed treatment (S.S.T) that caused improvement 

also is showed. 
�cZ¨�traits     

É�
Ìa

)
d�

Z�
(

 
A

ge
in

g(
hr

) 

  �yZ� ÄÌÀ] 

Vigor index  
�yZ� Ê´ÀË�^� 

Ch. index  
�|���d���
ÄrÅZÌ³ 

S.G.R 

½�Á��®�y  

 ÄrÅZÌ³ 

S.D.W 

Ä�Ë��{Y| e 
Ê��§ 

N.R.S 

Ä�Ë��µÂ� 

Root 
lenght 

d����½|���^� 

Speed of 
emergence 

½|��^��|��{ 

Emergence 
(%)  

 

 45.45 68.4 111.2 65.7 137.7 140.8 32.25  14.8  {Â^Æ]�|��{  
I.P  

0 

 S75 S75 S0 S25 S50 S75 P75  *P75 �e�]��Z¼Ìe  
S.S.T 

0 

 59.85 23 78.78 48.59 400 32.75 36.6 14.58 {Â^Æ]�|��{  
I.P  

36  

 P75 S25 S75 S50 P75 S25 P75  P0 �e�]��Z¼Ìe  
S.S.T 

36  

 :*P��ÁS�e�e�Ä]��Y�Ã{Z¨f�Y�ÃÂv¿�¥� »�\ÌY®Ì·�^Ìm|Ì� )GA3(��d�¸£�¥� »�½M�ÉÂ¸m�{|��Á�Ã{Â]�É�b�Y�Á�²ÀÌ¼ËY�a�ÊÀ ËY®Ì·�^Ìm|Ì� 
)GA3( ��\�u�]ppm�|�Z]�Ê». 

*:P  and S are GA3 priming and GA3 sprying  respectively; the number in front of them  representes 

gibberellin concentration in terms of ppm.  
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|m�µÁ�-��Z]��~]��Z¼Ìe�Á��~]�É�Ìa�¶]Z¬f»��iY�¾Ì´¿ZÌ»�Ä�ËZ¬»Y®Ì·�^Ìm|Ì� )GA3(�Ä¿Â]Z]�ÃZÌ³��{* 

Table5- Mean comparisons of effect amphidiarthrodial deteriorated and seed treatment with GA3 in 
Matricaria urea.* 

d¨�     

É�
Ìa

)h(
  s

ee
d 

ag
ei

ng
 

  

  �yZ�  
ÄÌÀ] 

Vigor index 

�yZ�  
Ë�^�Ê´À 

Chlorophyll 
index 

�|���d���
ÄrÅZÌ³ 

SGR 
(mg/seedlin

g/day) 

�®�y�½�Á
ÄrÅZÌ³ 

Seedling 
dry weight 

(mg) 

Ä�Ë��{Y| e  
Ê��§ 

Number of 
secondary 

root 

Ä�Ë��µÂ� 

Root 
length 
(mm) 

d���  
��ÅZ½|��

ÄrÅZÌ³ 

Speed of 
emergence 
(seedling/d

ay) 

�|��{
��ÅZ½|��

ÄrÅZÌ³ 

Emergenc
e 

(%)   

�~]��Z¼Ìe 

Seed 
treatments 

 1.87n-q 14.83p-r 0.71p-r 2.4qr  3.68n-p 22.81qr g-m 1.55  a-f 67.5  
�Ã|�¿�ºËY�a

Non-primed 
0 

  2.56a-e  17.33k-q 1.29c-g 3.6c-g 5.43i-m 36.88d-h b-e 1.82  a 76.25  ²ÀÌ¼ËY�a P0*  0 

 2.51a-e 18.59f-o 1.12g-j 3.28g-j 5.37i-m 36.06d-i b-f 1.77  a-e 70  Y�a²ÀÌ¼Ë P25  0 

 2.3e-j 17.01m-q 0.95j-m 2.95j-n 4.75k-n 28.94k-q f-k 1.58  ab 73.75  ²ÀÌ¼ËY�a  P50 0 

 2.71ab 19.62e-m 1.25e-h 3.45f-i 5.12j-m 39.25c-g 2.05 a  a 77.5  ²ÀÌ¼ËY�a  P75 0 

 2.61a-d 18.25h-o 0.64qr 2.42qr 7.5b-d 30.38h-o 1.91 ab  a-c 72.5  ²ÀÌ¼ËY�aP100 0 

 2.21f-k 21.32b-f 1.5a 3.94ab 7.37b-f 45bc j-o 1.46  a-f 68.75  É�b�Y     S0 0 

 2.34d-i 21.43b-f  1.48ab 4.01a 6.68d-h 36.44d-i f-l 1.58  a-e 70  É�b�Y   S25 0 

 2.62a-c 21.1b-h 1.31b-f 3.48e-h 8.75a 40.56b-e ab 1.91  a-c 72.5  É�b�Y   S50      0 

 2.72a a24.98 1.3b-f 3.66b-f 8.37ab 54.94a k-o 1.45  63.75b-h  É�b�Y   S75  0 

 2.41c-h 23.22a-c 1.6d-g 3.38f-i 5.81g-k 40.19b-f 1.5i-n e-j 60  É�b�Y S100 0 

 1.78o-r 13.64r 0.93k-n 2.78m-p 4.5l-n 26.85n-q 1.35m-p  62.5c-i  
�Ã|�¿�ºËY�a

Non-primed 
12 

 2.5a-e 14.98p-r 1.26d-h  3.46f-h 5.12j-m 36.13d-i 1.71b-i 71.25a-d  ²ÀÌ¼ËY�a P0*  12 

 2.36c-i 17.11m-q 1.02i-l 3.03j-m 5.43i-m 37.31d-g c-1.9a  68.7a-f  ²ÀÌ¼ËY�a P25  12 

 2.13i-n 18.22h-o 0.99j-m 3.03j-m 6.18f-j 30.13i-p 1.73b-h  70a-e  ²ÀÌ¼ËY�a  P50 12 

 e-.54a 20.17d-k 1.38a-e 3.64b-f 5.31i-m 38.31d-g 1.84a-d  c-72.5a  ²ÀÌ¼ËY�a  P75 12 

 2.36c-i 18.64f-o 1.27d-g 3.68a-f c-8.06a 36.06d-i 1.68d-i  70a-e  ²ÀÌ¼ËY�aP100 12 

 2.01k-o 21.05b-h 1.03i-l 2.94k-n 4.25m-o 40.31b-e 1.67d-j  63.7b-h  É�b�Y     S0 12 

 2.44b-h 23.83ab 1.47ab d-3.85a 6.43d-i 39c-g 1.62e-k 65b-g  É�b�Y   S25 12 

 2.45a-g 2.9a-b 1.4a-e  3.18h-k 7.43b-e 38.38d-g 1.76b-g 67.5a-f  É�b�Y   S50  12 

 1.98k-o 23.35a 1.18f-i 3.8a-e 7c-g 45.88b 1.44k-o 55g-m  É�b�Y   S75  12 

 2.01k-o 21.18b-g 1.08h-k 3.12i-l 6.25e-j 39.69b-f 1.35m-p 55g-m  É�b�Y S100 12 

 0.276 2.923  0.177 0.334 1.193 6.555  0.212 10.79 LSD (0.05) 

 :*|¿�Y|¿�ºÅZ]�ÉY�{�ÊÀ »�cÁZ¨e�­�f�»�¥�u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ» .�½Â»�MLSD��t����{�Á��d�Y�Ã|��¹Zn¿Y�|��{ .��Å��{�¾Ì´¿ZÌ»��j¯Y|u��Ë�
d�Y�Ã|��Ã|Ì�¯��y��~]�É�Ìa�t��.  

*: Means having a common letter are not significantly different from each other according to LSD at 0.05. 
Under the maximum mean at any level of seed aging line is drawn. P and S are GA3 priming and GA3 
sprying respectively; the number in front of them representes gibberellin concentration in terms of ppm.  
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�µÁ|m�Ä»Y{Y�.  
Table 5- cuntinue 

d¨�     

ag
e

É�
Ìa

)
d�

Z�
(

 

�yZ� ÄÌÀ] 
Vigor index  

�yZ� Ê´ÀË�^� 
SPAD index  

�|���d���
ÄrÅZÌ³ 

Seedling 
growth rate 

®�y�½�Á 
ÄrÅZÌ³ 

Seedling 
dry weight 

 Ä�Ë��{Y| e Ê��§ 
Number of 

secondary root 

�Ë��µÂ�Ä 
Root 

lenght 

d��� �ÄrÅZÌ³�½|���ÅZ 
Speed of 

emergence 

�|��{���ÅZ
ÄrÅZÌ³�½|� 
Percent 

emergence  

¾Ì·�Ìm�{�]�Z¯��Â¿ 
Type of 

application 
gibberellin 

1.55r-s 18.1i-o 0.89l-o 2.66n-q  3.25o-q 35.31e-k 1.2p  58.75f-k  �Ã|�¿�ºËY�a 
Non-primed 

24 

1.95k-p 20.66c-i 1.02i-l 2.97j-n  5.37i-m 27.19m-q e-1.81b h-63.7b  ²ÀÌ¼ËY�a P0*  24 
1.87n-q 17.01m-q 0.97j-m 2.99j-n  5.18j-m 28.88k-q 1.71b-i 61.25d-i  ²ÀÌ¼ËY�a P25  24 
1.9m-p 16.22o-r 1.28d-g 3.55d-g  4.5l-n 32.81g-n 1.52h-m 62.5c-i  ²ÀÌ¼ËY�a  P50 24 

f-2.47a 21.03b-h 1.46a-c 3.79a-e  c-8a 36.31d-i 1.67d-j 62.5c-i  ²ÀÌ¼ËY�a  P75 24 
2.16h-m 17.73j-p 0.83m-p 2.52o-q  3.81n-p 26.81n-q 1.69d-i 62.5c-i  ²ÀÌ¼ËY�aP100 24 
1.9m-p 20.81c-i 0.63qr 2.12rs  5.25i-m 29.06k-q 1.58f-l 55g-m  É�b�Y     S0 24 
1.99k-o 18.95e-o 0.97j-m 2.83l-o  6.93c-g d-42.31b  1.55g-m 56.25g-l  É�b�Y   S25 24 
2.03j-o e-21.7b 1.43a-d c-3.92a  6g-j 39.25c-g 1.7c-i 62.5c-i  É�b�Y   S50  24 
1.92l-p 18.21h-o 1.49a 3.71a-f  4.31m-o 34.44e-l 1.36m-p 53.7h-n  É�b�Y   S75  24 
1.37tu 17.4k-q 0.97j-m 2.8l-o  5.62h-l 29.38j-p 1.44k-o 52.5i-o  �YÉ�b S100 24 
1.37tu 17.7j-p 0.66p-r 2.14rs  1.25r 28.06l-q 1.2p 42.5o-p  �Ã|�¿�ºËY�a 

Non-primed 
36 

1.52r-u 20.37c-j 0.77n-q 2.46p-r  3.81n-p 19.06r 1.54h-m p-48.7k  ²ÀÌ¼ËY�a P0*  36 

1.68p-s 16.07o-r 0.62qr 2.15rs  3.25o-q 24.31o-r 1.22p  47.5l-p  ²ÀÌ¼ËY�a P25  36 
1.43s-u 14.59qr 0.42s 1.52u  2.87pq 33.69f-m 1.21p 47.5l-p  ²ÀÌ¼ËY�a  P50 36 

l-2.19g 17.18l-q 1.01i-l 2.9k-n  j-6.25e 36.06d-i k-1.64d  50j-p  ²ÀÌ¼ËY�a  P75 36 
1.69p-s 16.57n-q 0.98j-m 2.8l-o  3.87n-p 28.19l-q 1.28op  43.7n-p  ²ÀÌ¼ËY�aP100 36 
1.35tu 18.39g-o 0.43s 1.73tu  2.37qr 23.81p-r 1.26op  41.25p  É�b�Y     S0 36 
1.62q-t e-21.78b 0.6rs 1.98st  5.37i-m g-37.25d 1.2p  45m-p  É�b�Y   S25 36 
1.26uv 20.09d-l 0.84m-p k-3.18h  4.62k-n 35.88d-j 1.37l-p  47.5l-p  É�b�Y   S50  36 
1.05vw 0.77c-i i-1.18f 2.52o-q  2.18qr 27.75m-q 1.18p  43.7n-p  É�b�Y   S75  36 
0.093w 19.39e-n 0.75o-r 2.18rs  3.87n-p 27.88m-q 1.3n-p  44.5o-p  É�b�Y S100 36  
0.276 2.923  0.177 0.334  1.193 6.555  0.212 10.79 LSD (0.05) 

 :*|¿�Y|¿�ºÅZ]�ÉY�{�ÊÀ »�cÁZ¨e�­�f�»�¥�u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ» .�j¯Y|u��Ë��d�Y�Ã|��Ã|Ì�¯��y��~]�É�Ìa�t����Å��{�¾Ì´¿ZÌ».  
*: Means having a common letter are not significantly different from each other. Under the maximum mean 
at any level of seed aging line is drawn. P and S are GA3 priming and GA3 sprying respectively; the number 
in front of them representes gibberellin concentration in terms of ppm.  

 
  
  
  
  

    
  
  
  
  
  
  
 

  

�¶°�� -��{�]�Z¯�¦¸fz»�ÉZÆ�Á��Á�ZÆf�¸£��iYY®Ì·�^Ìm|Ì� )GA3( �,Ã|�¿�Ìa�ÉZÅ�~]��Y�¶�Zu�ÄrÅZÌ³��Z¨e�Y��]���,����Á����d�Z�
Ê¿Z¼·M�Ä¿Â]Z]�Ã|��Ìa .control  :É�Ìa��Z¼Ìe��Y��Ì£�Ä]�Ä¯�É�~]�d�Y�Ã|�¿�µZ¼�Y�½M�ÉÁ��É�´Ë{��Z¼Ìe�pÌÅ�Ä�Â]�» .�ÃZ^f�Y��ZÌ »�¥� »�É{Â¼���Â�y)SE (

|Àf�Å.  
Figure 1. Effect of GA3 concentrations and type of application on Matricaria urea seedling height produced 
by seed which exposed to different ageing levels (0, 12, 24 and 36 h). Control is related to non primed and 

non spryed seeds. The bars are standar error (SE). 
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�¶°�� -�d�¸£��iY �Á��Á�ZÅ �{�]�Z¯�¦¸fz»�ÉZÅY®Ì·�^Ìm|Ì� )GA3(�,Ã|�¿�Ìa�ÉZÅ�~]��Y�¶�Zu�ÄrÅZÌ³�±�]�{Y| e��]���,����Á���
Ê¿Z¼·M�Ä¿Â]Z]�Ã|��Ìa�d�Z�  .control  :d�Y�Ã|�¿�µZ¼�Y��~]�ÉÁ��É�´Ë{��Z¼Ìe�pÌÅ�Ä�Â]�»�É�Ìa��Z¼Ìe��Y��Ì£�Ä] .�ÉÁ��É{Â¼���Â�y

|�Z]�Ê»��ZÌ »�ÃZ^f�Y�¥� »��Y{Â¼¿.  
Figure  2. Effect of GA3 concentrations and type of application and seed ageing on Matricaria urea leaf 

number. Control is related to non primed and non spryed seeds. The bars are standar error (SE). 
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�É�Ìa�µÁY�t����Y��~]�µYÁ�)���É�Ìa�d�Z� (
�{�É�Y{�ÊÀ »��ÅZ¯|� ��ÅZ�½|��ÄrÅZÌ³��{ZnËY

{�¯ .� Ä¿Â]Z]� �~]� ½{Â]��Z�u� �´¿ZÌ]� ��Â»� ¾ËY��{�
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� �Ì�¿� ²ÀÌ¼ËY�aY®Ì·�^Ìm|Ì�)GA3( �����{� d¼�«

½ÂÌ¸Ì»)ppm(  ��{� Ê^�¿� �ËY�§Y� ²ÀÌ¼ËY�aÁ�|ÌÅ� Á
�Ê·Á�|¿{�¯�{ZnËY�Äf§ZË�µYÁ��ÉZÅ�~]�½|��^��|��{

�ËY�§Y�¾ËY��Y�®Ë�pÌÅ ÊÀ »�ZÅ ���¿�Ä]�Y~·�Á�{Â^¿��Y{
�ÅZ¯�|���Ê» ��ÅZ�ÉZÅ�Z¼Ìe�Z]�,µYÁ���Y�Ê�Z¿�½|�

�Á�²ÀÌ¼ËY�aa�Z� Y®Ì·�^Ìm|Ì� )GA3(��½Y�^m�¶]Z«
�µYÁ���~]�dÌ¨Ì¯�Z]��^e�»�Ä¯�É�´Ë{�cZ¨��Á�d�Ì¿

� |¿�Y{� {Â^Æ]� ½Z°»Y� |Àf�Å� Äf§ZË)� µÁ|m�.( ��{
Ä¿YÂm� |��{� ¾Ë�f�Ì]� Ê�ËZ»�M�ÊËÁ�Y{� Ä¿Â³� Ê¿�

� d�¸£� Z]�®Ì·�^Ìm� |Ì�Y� �Z¼Ìe� �{� Ã�Â¤¿M���Ê¸Ì» 
fÌ·��]�¹�³�|»M�d�{�Ä]��)Rajabian et al, 2007 .(��{

�¹Zn¿Y� |À«�|À¤q� �Á~]� ÉÁ�� �]� Ä¯�É�´Ë{�cZ¬Ì¬ve
Ä¿YÂm��ËY�§Y� ,|��²ÀÌ¼ËY�aÁ�|ÌÅ� �Z¼Ìe� ��Âe�Ê¿�

�|��Ã|ÅZ�»�|ÅZ��Ä]�d^�¿)Nagar et al., 1998.( ��{
Ä¿YÂm�|��{�,c�}��~]�É�Ìa��Z¼Ìe�½Z»��c|»�Ä]�Ê¿�

d�Y{�Ê´f�]. {�¾Ë�f¼¯�Ä¯�É�Â��Ä]Ä¿YÂm�|���Ê¿�
��Z¼Ìe��Y�����Z¼Ìe��Y�½M�¾Ë�f�Ì]�Á���{Á��É�Ìa��Á�
Ä]� |ÅZ��� |»M�d�{)Siadat et al., 2011 .(�{Âz¿� �{
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Ä¿YÂm�|��{�Ê�Y���É�Ìa��ËY�§Y� Z]� ÃZÌ³�|���Á�Ê¿�
�d§ZË��ÅZ¯� ,Ã|�� �Ë��e)Biabani et al., 2011  .(

��Y��a�Ä¯�|¿{�¯���Y�³��´Ë{�¾Ì¬¬v»�¾ÌÀr¼Å����
�Ìa�d�Z�Ä¿YÂm�|��{�,Ã|���Ë��e�É�Ze��ZÌy��~]�Ê¿�

��  %��ÅZ¯�d§ZË )Demir et al., 2004  .(  
Z�£� �ZfyZ�� Ä]� � Ã{�YÁ�c�Z�yL��{�Ê·Â¸��ÉZÅ

�¶¸��tË��e��{�Ê¼Æ»�¶»Z��d�Y�¾°¼»��~]�É�Ìa�Ê�
|�Z]� �~]� É�Ìa� Á� µYÁ�  )Senaratna et al., 1988 .(

�½Z¼fyZ�� �ÌÌ¤e� ,ÊËZ¼�Ôa� LZ�£� Ê´q�Zb°Ë� �ÅZ¯
Â»|Ì�Y�Ê·Â°· �ºË�¿M�dÌ·Z §��ÅZ¯�Á�®ÌX¸¯Â¿�ÉZÅ

ºÆ»��Y� ZÅ ��~]�µYÁ��½Z»���{�Ä¯�d�Y�ÊeY�ÌÌ¤e�¾Ë�e
{ZnËY Ê»� |¿Â�)Justice and Bass, 1979 .(�¾ËY

�Á�|��{��ÅZ¯�,�~]�dÌ¨Ì¯��ÅZ¯�Ä]��nÀ»�cY�ÌÌ¤e
Ä¿YÂm�d����e|À¯�|���,Ê¿� �dÌ�Z�u��ËY�§Y�,ÃZÌ³

�Àe�Ä]¸¼���ÅZ¯�ÊÅZ³�Á�Ê�Ìv»�ÉZÅÊ»�{�°�|¿Â�
)7HNURQ\�DQG�(JOL��������.DOSDQD�DQG�5DR����� .(

� |��{� Ä¯� |�� Ã{Y{� ½Z�¿� Ê�ËZ»�M� �{��ÅZ�½|�
�ÄrÅZÌ³�Ã|���Ë��e�É�Ìa�Ã�Á{��ËY�§Y�Z]�Ä^Àa�ÉZÅ�~]

� �Y� ½|�� �^�� |��{� Ä¯� É�Â�� Ä]� d§ZË��ÅZ¯���
�~]��{�|��{��¨��Ä]�|ÅZ��ÉZÅ��~]��{�|��{ �ÊËZÅ

�Ä¯���|¿{Â]�Ã|���Ë��e�É�Ìa��Á��|Ì���,)Basra et 

al,. 2003   .(��Á~]�µYÁ��h�Z]�Ã|���Ë��e�É�Ìa��Z¼Ìe
� |��{� ½M� ÄnÌf¿� �{� Ä¯� |Ë{�³� Ä¿Â]Z]��ÅZ�½|�

� ÄrÅZÌ³{�¯� Y|Ìa� �ÅZ¯ .�¾°¼»� �ÅZ¯� ¾ËY� ¶Ì·{
�¾f§��¾Ì]��Y�Á�LZ�£��ZfyZ���]�µYÁ���ÌiPe���Zz]�d�Y
�¾f§���|Å�Á��~]��¨Àe��ËY�§Y�¾ÌÀq�ºÅ�Á�É�Ë~a}Â¨¿

{�Â»� ÉY� Ã�Ìy}� {YÂ»�Ä¿YÂm� ÉY�]� �~]� �ZÌ¿�|�Z]� Ê¿�
)Mc Donald, 1999 .(�Ä¸¼m� �Y� Ä¿Â]Z]� �~]� Ä¯Y�q

�½M� ÊËY~£� Ã�Ìy}� Á� {Â�� Ê»�[Â�v»� �Ë�� ÉZÅ�~]
d�Y�­|¿Y. ��ÅZ¯�\^���~]�µYÁ��,�ËZ»�M�¾ËY��{

|�� Ä�Ë�� µÂ� .�|Àq�Å� Ä¯� {Â]� ÊeZ¨�� Ä¸¼m� �Y� Z»Y

|�� Ã|ÅZ�»�½M��{�{Â^Æ]� Z»Y�­|¿Y .ºË�¿M�½Y�Ì»�ÉZÅ
�ÔÌ»M�ÄrÅZÌ³�Ä�Ë��Á�Ä«Z���{��ZfÀÌ����Z¯Z��Á�ÉZÅ

Ê»�Y|Ìa��ËY�§Y�Ã|��ºËY�a�|À¯)Kaure et al., 2000.(  
ºË�¿M�¾ÌÀq��ËY�§YÊ»�ÊËZÅ��ËY�§Y�¶ËÓ{��Y�|¿YÂe

Ä�Ë��µÂ�Ä«Z��Á�Äq|�Z]�Ã|��ºËY�a�ÉZÅ�~]�Äq .��{
�Ê·Â¸�� ��f�³� Á� µÂ¸�� ºÌ�¬e� �ÅZ¯� c�}� ÃZÌ³

�z]Z¯� Ä]� �nÀ»� Ä�Ë�� �Y� ÊËZÅ���{� Ä�Ë�� |��� �Å
�~]|Ë{�³�Ã|��Ìa�ÉZÅ ) Davison and Bray, 1991 .(

�É�Ìa� Ä¯�d�Y� Ã|�� Ã{Y{� ½Z�¿� {| f»�cZ�ËZ»�M� �{
�,Ê¿��Ä¿YÂm�d����Á�|��{��ÅZ¯�\^��Ã|���Ë��e
��Z¨e�Y� Á� Ä�Ë�� µÂ�� ,½|�� �^�� d���� Á� |��{
�Á��~]��Y�{YÂ»�d�¿��ËY�§Y�,¶Ì§Á�¸¯�½Y�Ì»�,ÄrÅZÌ³

dÌ¨Ì¯��ÅZ¯�Ê¸¯��Â�]��{Â��Ê»��~])Eisvand et 

al.������D������E������ .(  
�µÂ���´Ë{�ÉZÅ�Z¼Ìe�Z]�Ä�ËZ¬»��{�²ÀÌ¼ËY�aÁ�|ÌÅ
�Ä]� d^�¿� ZÅ�Z¼Ìe� ÄÌ¬]� Á� {Y{��ËY�§Y� Y�� ÊËYÂÅ� ¹Y|¿Y

ÊÀ »� ¥ÔfyY� |ÅZ�|¿{Y|¿� ½Z�¿� Y�� É�Y{ .�ÃZÌ³� �{
� Z]�²ÀÌ¼ËY�a� �Ì¿� lËÂÅY®Ì·�^Ìm|Ì�)GA3( ��ZÆÀe� Ä¿

ÊËYÂÅ� ¹Y|¿Y� µÂ� Y� �ËY�§Y |¿{Y Ä°¸] �{ Ä�ËZ¬» �Z]
�É�Y{�ÊÀ »� �Â�]� Ã|�¿� ºËY�a� �~]� Á�²ÀÌ¼ËY�aÁ�|ÌÅ

� {Y{��ÅZ¯� Y�� ½M)Eisvand et al., 2011 .(���Y�³
� ÄËÂ^n¿�{Z]� ÊËÁ�Y{� ÃZÌ³� �{� Ä¯� Ã|�. )Melissa 

officinalis L( �|ÅZ��Ä]�d^�¿� Ã|��ºËY�a�ÉZÅ�~]��Ì¿
Ä«Z�� µÂ�� ��¿� �YÊÀ »� cÁZ¨e� Äq�|Àf�Y|¿� É�Y{

)Makkizade Tafti et al., 2012.(  
�{Âz¿��Â�y�{�Ê�«ZÀf»�lËZf¿�Äq�³Y)Eisvand 

et al., 2011 (�Ê»|À³�¦¸�)Eisvand et al., 2008 (�Á
��Â»Á�] )Eisvand et al., 2010 (�d�Y�Ã|����Y�³

�Ã|��Äq�Ä«Z��µÂ��{Â^Æ]�\^��²ÀÌ¼ËY�a�ZÆ¿M��{�Ä¯
d�Y  .� �Z¼Ìe� �Y�Ê´ÀË�^���yZ��¾Ë�eÓZ]a��Z��Z]

Y®Ì·�^Ìm|Ì� )GA3(  �� «½ÂÌ¸Ì»��{�d¼�)ppm(���Ä]
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�½Y�Ì»��/����½Y�Ì»�Ä]�|ÅZ���Z¼Ìe��Y�¾Ë�f¼¯�Á��/���
|�� Ã|ÅZ�» .��yZ�� ¾Ë�f�Ì]� ²ÀÌ¼ËY�a� �Á�� �{

��Z¼Ìe�Ä]��Â]�»�Ê´ÀË�^��� «½ÂÌ¸Ì»��{�d¼�)ppm( 
Y®Ì·�^Ìm|Ì�)GA3( ��Z¼Ìe� �Y� ½M� �Y� �a� Á

|»M� d�|]� ²ÀÌ¼ËY�aÁ�|ÌÅ .��Y� Ã{Z¨f�Y� �Á�� �{
ÊÀ »�cÁZ¨e�É�b�Y�c�Â��Ä]�¾Ì·�^Ìm�½Â»�ÂÅ{�É�Y

�ZÅ�Z¼Ìe�¹Z¼e�Ê¸¯��Â�]�Ê·Á�|�¿�Ã|ÅZ�»�ZÅ�Z¼Ìe�¾Ì]
|¿|��Ê´ÀË�^���yZ���ËY�§Y�h�Z]�|ÅZ��Ä]�d^�¿ .
{Â]� {Â^Æ]� ¶]Z«� cZ¨�� �Y� Ê°Ë� �Ì¿� d¨�� ¾ËY .

Ê»��Á~]�²ÀÌ¼ËY�aÁ�|ÌÅ�,¶Ì§Á�¸¯�¶¯�ÉYÂfv»�|¿YÂe
� ¶Ì§Á�¸¯� ÉYÂfv» a� Áb� ��½ZÅZÌ³� �fÀ�Âf§� ½Y�Ì»� Á

�|Å{��ËY�§Y�Y��Ä¸�Zu)Roy, et al., 2000 .(�²ÀÌ¼ËY�a
~]�ÅÉZ��Ä]� �nÀ»�®Ì¸Ì�Ì·Z��|Ì�Y� Z]�Ê¸^¸]�º�q� ZÌ]Â·

�¶Ì§Á�¸¯�ÉÁZu�Ä¯�|��Ê¿ZÅZÌ³�|Ì·Âea�,b��¶Ì§Á�¸¯�Á
|¿{Â]�É�f�Ì]�¶¯ )Shekari et al., 2010 .(  

�Ê��§� Ä�Ë�� {Y| e� �Y� | ]� ÄÌÀ]� �yZ�� Äq�³
�{Y{�½Z�¿�{Ây��Y�Y��É�Ìa��Y�Ê�Z¿��ÅZ¯�¾Ë�f�Ì]���

|��{ )µÁ|m �(�Ä¯� {Â]� ÊeZ¨�� Ä¸¼m� �Y� Z»Y� ,
�Y��½M�,É�Ìa�sÂ����Y�®Ë�Å��{�²ÀÌ¼ËY�a�ÉZÅ�Z¼Ìe
�Z]�Á�{Â]�{Â^Æ]�¶]Z«�Êf¨��Êe�Z^��Ä]�Á�|¿|Ì�z]�{Â^Æ]

�d�¸£�Z]�²ÀÌ¼ËY�a��Z¼Ìe�� «½ÂÌ¸Ì»��{�d¼�)ppm( 
Y®Ì·�^Ìm|Ì�)GA3(��Ê]Âz]� É�Ìa� sÂ��� Ä¼Å� �{

��ËY�§Y� É�Ìa� t��� ½Z¼Å� Ã|�¿� ºËY�a� �~]� Ä]� d^�¿
� d§ZË)� µÁ|m� .(]� �{~�ÅÉZ��¾Ë�eÓZ]� �»�«� ¶¨¸§

�Z]� Ã|�� ºËY�a� ÉZÅ�~]� �{� �~]� ÄÌÀ]��yZ�� ¾Ì´¿ZÌ»
� |Ì�Y� ®Ì¸Ì�Ì·Z�� ¶Ìf�Y)ASA (�½M� �Y� �a� Á

�|����Y�³�|ÅZ��Ä]�d^�¿�|Ì�Y�®Ì¸Ì�Ì·Z� )Khan, 

et al., 2009.(��Ê»|À³�¦¸�� Äf§ZË� µYÁ�� ÉZÅ�~]� �{
�ÉZÅ� ½Â»�ÂÅ� Z]� ²ÀÌ¼ËY�a� Ä¯� |Ë{�³� Ã|ÅZ�»

�Ì�]Y� |Ì�Y� ,¾ÌÀ¯ÂfÌ�� Á� ®ËY®Ì·�^Ìm|Ì�)GA3(�
�Á�|���Àe�½Á|]��ËY����{�ÄÌÀ]��yZ���ËY�§Y�\^�

�¾Ì·�^Ìm�d^j»�iYppm�����{Â]��f�Ì]�ÄÌ¬]��Y)Eisvand 

et al., 2008 .(�� �Ë��e� É�Ìa/À]��yZ�� Ã|/]� ÄÌ/��~
^��{Z]/� Â)Dracocephalum moldavica (��Y� �f�Ì]� Y�

� {Y{� �ÅZ¯� Ê¿�� Ä¿YÂm� |��{)Eisvand and 

Alizadeh, 2003 .({��Ë��e� É�Ìa� �Ì¿��ËZ»�M� ¾ËY� �
� |��{� Ä]�d^�¿� Y�� �~]� ÄÌÀ]��yZ�� Ã|���ÅZ½|��

ÄrÅZÌ³�� {Y{��ÅZ¯��f�Ì]�����]Y�]� �{��ÅZ¯�|��{
���|��{ )�µÁ|m� .(�Ê¨Ì¯�cZ¨��Ä¸¼m��Y��~]�ÄÌÀ]

��{��~]�®Ë�Â·ÂË�Ì§�Ê³|Ì���½Z»���{�Ä¯�d�Y��~]
�|ËZ¼¿�Ê»��ÅZ¯�Ä]��Á���½M��Y��a�Á�d�Y��j¯Y|u

�Y�ÄÌÀ]��ÅZ¯�\Ì���d�Y��f�Ì]�ÄÌ»Z¿�ÃÂ«��ÅZ¯�\Ì�
)Basra, 2002 .(��Â»Á�]� Ã|�� �Ìa� ÉZÅ�~]� Êf«Á
)Bromus inermis  (�|¿|��ºËY�a�¦¸fz»�ÉZÆ¿Â»�ÂÅ�Z]

�yZ� � Ê¨Ì¯� ÉZÅ)�½Y�Ì»� ,ÄrÅZÌ³� |��� d���
�ÓZeZ¯�dÌ·Z §�,¶Ì§Á�¸¯ (��^��|��{�Ä¸¼m��Y�Á� ZÆ¿M

�d§ZË�{Â^Æ]�½|�)Eisvand et al., 2010a .({Âz¿��{ 
)Cicer arietinum L.   (�|��{� Ã|�� �Ë��e� É�Ìa� �Ì¿

Ä¿YÂm{Y{��ÅZ¯�Y��ÄrÅZÌ³�µÂ��Á�Ê¿� .��yZ��¾ÌÀq�ºÅ
�ËY�§Y�Z]��~]�ÄÌÀ] |¿Á��É�Ìa {Y{�½Z�¿�Y��Ê�ÅZ¯ )Kapoor 

et al., 2010 .( ZÅ|ÌbÌ·� ½ÂÌ�Y|Ì�¯Á�a����ÅZ¯� Á
��ËY����{��~]�É�Ìa�Ê¸�Y�¶»YÂ��LZ�£�ÉZÅ|ÌbÌ·Â¨�§

� É�Ìa|�� �Ë��e»� Ã|¿Y� Ã|�� Ê§�  )Wilson and 

0F'RQDOG�� ������0F'RQDOG�� ���� .(�À¯YÁ �ÉZÅ
{�ÔÌ»����{� Ê Ì^�� É�Ìa� Á���{Á��É�Ìa� �ËY��� �{

��ÌyY�µZ��|Àq�cZ¬Ì¬ve�lËZf¿� Z»Y� ,|ÀÅ{�Ê»�w���~]
�À¯YÁ�¾ËY�É�Âv»��¬¿��] �Ê Ì^��É�Ìa�|ÀËY�§��{�ZÅ

�{�Y{�d·Ó{)Narayana Murthy et al., 2003 .(Ä]�Y~·�
��{�Ä¿Â]Z]��~]�µYÁ��Ê¸�Y�¶»Z��¾Ë�f¼Æ»�|���Ê»���¿

                                                                                  

1 - Lipid peroxidation 
2 - Millard reactions 
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�|�Z]� ½ÂÌ�Y|Ì�¯Y�a|ÌbÌ·� �Ì¿� ��{Á�� É�Ìa� �ËY��
�|Ë|m�cZ�ËZ»�M�Ä]��ZÌ¿��Â�Â»�¾ËY�|ÌËZe�ÉY�]�Äq�³

|�Z]�Ê»�½ÂÌ�Y|Ì�¯Y�a|ÌbÌ·�½Y�Ì»�É�Ì³�Ã�Y|¿Y�Á.���Y
�ªË��� �Y� ²ÀÌ¼ËY�a� Ä¯� d�Y� Ã|�� Ã|ÅZ�»� Ê§��

M�ÉZÅ�ºË�¿M�dÌ·Z §��ËY�§Y�|¿YÂe�Ê»�d¿Y|Ì�¯Y�Êf¿
�Ä¯�|�Z]�|Ì¨»�ZÆ¿M�ºÌ»�e�Á�É�Ìa�cY�Z�y��ÅZ¯��{
�Á�d�Y��e�iÂ»�Ê¿Â»�ÂÅ�²ÀÌ¼ËY�a�ÓÁY�ÄÀÌ»��¾ËY��{

ºË�¿M�¾ËY�Ê¼ËY�Á�ËY�ÉÂ´·Y�Ä¯�Ã|���z�»�ZÌ¿Zi �ZÅ
�d�Y� cÁZ¨f»� ºÅ� Z]� Ê Ì^�� Á� Ê�ÂÀ�»� É�Ìa� �{

)Eisvand et al., 2010b .(�ªÌ¬ve�¾ËY�lËZf¿�Ä]�ÄmÂe�Z]
Á�½Z�M��Á��Á��f¼¯�½Z»��,ÄÀË�Å�¾f�Y{���¿��{�Z] �,�e

�ÉZÅ�Z¼Ìe�Ze|¼����ZaY®Ì·�^Ìm|Ì�)GA3(��d�¸£��Y
���� Ze�� «� �{�d¼�»½ÂÌ¸Ì)ppm(��{Â^Æ]� ÉY�]� ÉY�]

�|¿Â��Ê»�ÄÌ�Âe�Ä¿Â]Z]��~]�dÌ¨Ì¯)�µÁ|m� .(  
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