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1. Apiaceae� 

�Z]��Â¿�Á{�¾ËY�Á�{�Y{�{ÂmÁ�¾Ë�Ì��Á�x¸e��Â¿�Á{�Ä]�Ã�Â¤¿M
�§�ÉZÆfÅZ^�� {ÂmÁ|¿�Y{� �´Ë|°Ë� Z]�ÊËZÆeÁZ¨e� ,½YÁY���{�

Ä]�Ä¯�d�Y�Ã|��Ã{Z¨f�Y�x¸e� Ã�Â¤¿M� �~]� �Y�ªÌ¬ve�¾ËY�
{Â�� Ê»� Ã|Ì»Z¿� Ã�Â¤¿M� �Z�fyY� ��|À¼���Y� ÃZÌ³� ¾ËY
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ÄËZb°Ë˺� Á�Ã|ÀÅ{� ¶³� �Z]� ®Ë˻�ÉZÆbf�Y� Ê»Â]� Á� Ã{Â]�
|�Z]�Ê»�½Zf�¿Z¤§Y��Y�ÊËZÆf¼�«�Á�½Y�ËY����ËY���Ä]�Äf�]

�ÃZÌ³�¾ËY��¼��µÂ��,Ê¼Ì¸«Y�����µZ���{�Á�d�Y�µZ��
Ã|ÀÅ{� ¶³� Ä«Z�� |Ì·Âe� {Ây� Ê³|¿�� �yM�Ä]� �j¯Y|u�ÉY

� µÂ��
�Ê»� �f»�|ËZ¼¿� ��,\¯�»� �fq� Ã�Â¤¿M� ¾Ë}M� ¶³
�º�¬À»�c���c�Â��Ä]�ZÆ³�]�,d�Y��Ä�Ë��,²¿��{���ZÆ¸³
��Y{� [Â·� ZË� �Y{� Ä¿Y|¿{� Ê��§� cZ¼Ì�¬e� Z]� ÊeZ �«� Ä]

|Àf�Å� ��|�Z]� Ê»� ½M� �~]� ½Z¼Å� Ä¯� ÃZÌ³� ¾ËY� ÃÂÌ»
d�Y�ÉY�Ä«|À§Á{� ��ÉY�ÃÂÆ«�ZË�Ã�Ìe�ÉY�ÃÂÆ«� ZÅ�~]�²¿�

ÉY�Y{� Á� t��»� Zf^�¿� ,ÉÂ�Ì]� ,ÊËZ»�y��y� lÀa�
� �{� �z�»,Ä«|À§� �Å�Ä]� Äf§ZË� ¶°�� �ÌÌ¤e� Ã�ZÀ¯� Z]�

d�Y� µZ]� c�Â�� ��Á{� ½ZË�fq� Ã�Ìe� ½ZÅZÌ³� �ËZ�� |À¿Z»
�®Ë�Ä]�¹Y|¯��Å�Á�Y|m��´Ë|°Ë��Y�½|Ì���½Z»���{�Ä«|À§

|ÀËZ¼¿�Ê»���Ë��Á�Ã|��¶Ë|^e��~]���Á{�Ä]�ÃÂÌ»��Å��a
{{�³� Ê»� ¶Ë|^e� �~]� ��,½Z»�¯� ½Zf�Y� Ã�Â¤¿M� �eY�»� �{

e� ÓÂ¼ »��Y�«� ¹Á{� Ä^e�� �{� ÄÀ»�{� �Y� | ]� ÃZÌ³�¾ËY� º¯Y�
� {�Y{(Zargari, 1997; Heydaripoor, 1997)��Ä¸u�»�

�½ZËZa�Ze�¶ËYÁY��Y�Ê�Ìv»��ËY����ÌiZe�dve�ZÅ�~]���Ë�
�¹Y{�Á�{Z]���Á�Ä¸¼m��Y�Ê¸»YÂ��Á�{Â��Ê»��Á���ÃZ»��Ìe

�|¿�Y{��¬¿� ZÆ¿M�½|À¯M�a� Á���Ë�� �{� ZÅ(Pirmoradi, 

2003)�«Y� dÌ¼ÅY��¾f�Y{� ¶Ì·{� Ä]� Ã�Â¤¿M� ÃZÌ³� É{Z�f
�d�{�Ä]�½M�Ä�Ë���Y��½{��¢Ìe�Z]�Ä¯�d�Y�ÉY�Ä]Y�Ì�

Ê»��Y�ÊÆmÂe�¶]Z«�{Y| e�ÉY�]�Ê¼Æ»�|»M�{��^À»�Á�|ËM
d�Y� ½Z»�Â�¯� ½Y�Y{�]� Ã�Æ]� ��ÉZÆ¿Zf�Y� �{� ÃZÌ³� ¾ËY

�½Z�Y�y�,ÉÂ���½Z�Y�y�,Ê·Z¼��½Z�Y�y�,��Z§�,½Z»�¯
Zf�Ì�� ,½Z³�»�Å� ,½ZÀ¼�� ,{�Ë� ,Ê]ÂÀm]� Á� ½�,½Zf�qÂ¸

Â¸Ì°Æ¯� ,½Zf��·� ,½ZÆ¨�Y�Á� �Æ�Â]� ,|¼uY�ËÂ]� Á� ÄË
¯½Zf�{�� {�Y{� �ËÁ��(Omidbaigi & Pirmoradi, 

2006)���ÉY�Y{�Ã�Â¤¿M�¢¼��������Á�Ã{Â]��¿Z�Y�|��{�
� ,É|Ì¨·Â�� cZ^Ì¯�e¾ÀÌa� Z¨·M˼,�¾ÀÌa� Zf]˽,��cZ¬f�»

ÊÀË�Z»Â¯�¾Ë|ÌeÂX§˾,�µÁ�¨¿Â·Â»Z¯˿¾Ë|¿Z¯�Z»Z��ÊaY� ,̀�,
a�Ê¸^»MµÁ�¨¿Z¯� Á�¾Ì¿�́�Ê»�d§ZË�½M� �{� Ã�Ì£� � Á{Â���

                                                                                  
1. Monocious 
2. �Monocarpic 
3. -pinene� 
4. -pinene 
5. Cumarin derivative foetidin 
6. �Kamolonfrol 
7. Episamarcandin 
8. Umbelliperenin and conferol 

�Ã{Â]�¶´¿Y�|��Á��ÁM�Ã|�Z«�,lÀ�e�|��cY�iY�ÉY�Y{�Ã�Â¤¿M
�,��YÂ³�ÃZ´f�{�ÉZÆË�Z¼Ì]�,Ã�nÀu�º�Zb�Y�½Z»�{��{�Á

� {�Y{� {�]�Z¯� Ã�Ì£� Á� º�M(Zargari, 1997; Kapoor, 

1990)� ��½Z»�{�ÉY�]�Ã�Â¤¿M�¢¼���Y�½Y�ËY�ÊfÀ��\���{
°�� É|Ë�Á� ÉZÅ{�{�Ä]� ¾ÌÀr¼Å� Á� µZÆ�Y� ,d�Â^Ë� ,º

Ê»�Ã{Z¨f�Y�¹�¯�|��½YÂÀ��{Â�(Fatehi et al., 2004)��
�cZ¿YÂÌu�É�Y{�Z]��Y�É�Ì³Â¸m�h�Z]�Ã�Â¤¿M�Ê·Â¿ZeY�Ã�Z��

Ê»� {{�³(Keshri et al., 2006)��cY�iY� Ã�Â¤¿M� Ä]Y�Ì��
�¹�³�ÉZÅ�É�f¯Z]��Y�É�ZÌ�]�|����]�É|Ë|��Ê³|¿�Y{�Z]

�{�Y{�d^j»�¹�³�Á�Ê¨À»(Ur Rahman et al., 2008)���
É�Y{�]�Ã�Æ]�d¸��Ä]��¾ËY��Y�\�ZÀ»Z¿�Á�ÄËÁ��Ê]�ÉZÅ

ÊfÀ���Á�� Ä]� ÃZÌ³�Ê���� ����y��� »� �{� ½M� ¶�¿
��ÅZ¯�c|��Ä]��eY�»��{�½M�º¯Y�e�Á�Äf§�³��Y�«��Y�¬¿Y

d�Y� Äf§ZË� ��\ �� ª�ZÀ»� �{� �Ì¿� Ã|¿Z»� Ê«Z]� ½ZÅZÌ³
°�»� �ZÌ�]� ZÆ¿M� �Y� Ã{Z¨f�Y� Ä¯� |¿�Y{� �Y�«� �Â^ ·Y�Ê»� ¶

|�Z]� ��Ã�Ìy}� ½YÂÀ�� Ä]� Êf�ËZ]�d Ì^��Ê�uÁ� ½ZÅZÌ³
��Y� É�Ì³Â¸m� dÆm� Á� |¿{�³� �¨u� |À¼���Y� Ê°Ìf¿�
�¾ËY� ½{�¯�Ê¸ÅY� Ä]� |ËZ]� ZÆ¿M� �Y�É�Y{�]� Ã�Æ]� Á�d�Y{�]

¹Y|«Y�½ZÅZÌ³��{Â¼¿ .(Omidbaigi, 2007;  Omidbaigi 

et al., 2005)��Ä]� �ZÌ¿�Ê�uÁ�ÃZÌ³��Å�½{�¯�Ê¸ÅY�ÉY�]
Ô�Y� É�ÁM� �¼m�ÉZÅ�ZÌ¿� Á� Ê»Â]� ÉZÆfÌ ¼m� �Y� cZ�

Ê°Ì§Y{Y� Á�Ê°Ë�Â·Â¯Y��ÃZÌ³�¶j»�|Ì·Âe� Á�|���ÉY�]�¹�Ó
|�Z]� Ê»� Ä�Â]�»� ����¿� �Y� ÄfË�YÁ� ¾Ë�fÆ]� ¾ÌÌ e� �Y� | ]

�Ê»�Ê���]�ÃZÌ³��Ìj°e��Á��Ã�iÂ»�{YÂ»�dÌ¨Ì¯�Á�dÌ¼¯
�ÊÅZÌ³� Ã{Z»�É�ÁM� �¼m� �Y��a� Ze� ,{{�³��Á� �~]� ,Ä¼¸«

Ã�Ì£�� �Y�|«Y� ,ÄfË�YÁ�¾Ë�fÆ]���ËY��� �{�½M� �Ìj°e� Ä]� ¹Y
{{�³�Ê Ì^�� ÃZ´�ËÁ�� Z]� Ä]Z�»�Ê�Y��� ���Z]� |Àq� �Y� | ]

Ê»�¹Zn¿Y�Ê Ì^��[Zzf¿Y�Ê�Â¿�Êa��{�Êa��Ìj°e�Á�{�Ì³
�Á� �e�Z³�Z�� |Ë|m� Ê�Y��� �ËY��� Ä]� Ã|¿Z»� Ê«Z]� ½ZÅZÌ³

Ê»��e�Ê¸ÅY�|¿{�³(Mathe, 1986)����
�~]�ªË����Y�ZÆÀe�Ã�Â¤¿M�ÃZÌ³��Ìj°e�Ä°ÀËY�Ä]�ÄmÂe�Z]�

Ä¿YÂm� ,{Â�� Ê»� ¹Zn¿Y��Ë��� Á� ½Z�M� ½|�� �^�� Á� Ê¿�
�ÉY�Ã�ËÁ�dÌ¼ÅY��Y� ÃZÌ³�¾ËY�½{�¯�Ê¸ÅY�dÆm�½M��Á~]

d�Y� �Y{�Ây�]� ���{� dÌ¬§Â»� ¹|�� Ã|¼�� ¶ËÓ{� �Y� Ê°Ë
�ÉZÅ�ZÌ¿� ¾f�Y{� ,Ê�uÁ� ½ZÅZÌ³� ½{�¯� Ê¸ÅY� |ÀËM�§

|�Z]�Ê»�ZÆ¿M�ÉZÅ�~]�Ê¿��Ä¿YÂm�dÆm�ÊËZ»{��Zy���Z]
Â]� Ã�Â¤¿M� Ä°ÀËY� Ä]� ÄmÂe�,d�Y� ½Zf�¿Z¤§Y� Á� ½Y�ËY� Ê»

�¾ËY�{�Â»��{�Ê¯|¿Y�cZ¬Ì¬ve�Ã|��¹Zn¿Y�½ZÆm��{�ÃZÌ³



� �É{Y�»��Ìa½Y�Z°¼Å�Á����Á��Z¨e�Y��ÌiZe¦¸fz»�ÉZÅ�Z¼Ìe���� ���� 

� Á�d�Y�ÊËZ�ZÀ��ÄÀÌ»�� �{��f�Ì]� �Ì¿� {ÂmÂ»�cZ ·Z�»�
�ÊËÁ�Y{��YÂy�Á�Ã�iÂ»�{YÂ»»�½M�|�Z]�Ê(Pirmoradi, 

2003)���Ä¿YÂm� �]� ¦¸fz»� ÊËZ»{� ÉZÅ�Z¼Ìe� Ê¬Ì¬ve� �{
�d§�³� �Y�«� Ä ·Z�»� {�Â»� Ã�Â¤¿M� �Á~]�Ê¿��{Y{�½Z�¿� Ä¯

�Ä¿YÂm��]� Y���ÌiZe�¾Ë�f�Ì]�{Y�³�Êf¿Z��Äm�{�lÀa�ÉZ»{
d�Y{� ZÆ¿M� ½|�� �^�� Á� Ê¿�� ��xË�Ze� ¾Ë�fÆ]� ¾ÌÀr¼Å

|Ë{�³� �¯}� ÃZ¼Ë{� Á� �}M� Ã�Â¤¿M� �~]�d�Z¯� ��ªÌ¬ve�¾ËY
Ê»� ½Z�¿�Ä]� �ZÌ¿� ½|�� �^�� ÉY�]� Ã�Â¤¿M� �Á~]� Ä¯� |Å{

� {�Y{� [Â��»� ÊÅ{Z»��(Gholami et al., 2008)� ���{
 ·Z�»Ä�¾ÌÀÌ¯ÂfËZ�� Á� ÊÅ{Z»��� |���z�»� �´Ë{� ÉY

Ä¿YÂm�{Â^Æ]��]�É�iÂ»�ÉZÅ�Z¼Ìe|Àf�Å�Ã�Â¤¿M��Á~]�Ê¿���
� Ä]�ªÌ¬ve�¾ËY� �{� Z»Y��dÆm�[Â��»�ÊÅ{Z»���Äf¨Å�

Ä¿YÂm� {Â]� �ZÌ¿� ZÅ�~]� Ê¿�(Hasani et al., 2008)� ���Y
�¥���]��{�¾ÌÀÌ¯�ÂfËZ���¬¿�Ä¯Zn¿M�~]�[YÂy�½{�¯�,

�Y{�Z]� {YÂ»�½{�¯�ÊjÀyÊ¿�� Ä¿YÂm� Ã|¿˺�Ê»��a� ,d�Y�
�|�Z]�Ê»�{YÂ»�¾ËY�ÉÁZu�Ã�Â¤¿M��~]�d¨³�½YÂe(Khosh-

Khui, 1997)� ��ÄnË�Z]� ÃZÌ³�ÉÁ���]�Ä¯�Ê¬Ì¬ve� �{��Ä¯
d�Y� Ã�Â¤¿M� ÃZÌ³� Z]��Àm� ºÅ���z�»� ,d§�³� ¹Zn¿Y� ,

|Ì�Y� ,|�Ä¿YÂm� ®Ì·�^Ìm��Z]� Á� {�¯� ®Ë�ve� Y�� Ê¿�
�Ze�½M�d�¸£��ËY�§Y����¹Y�Êa�Êa� ]�½M��ÌiZe�{Â^Æ]��

Ä¿YÂm�|��{d§ZË��ËY�§Y�Ê¿�� ���Á~]�½|¿Z�Ìy�¾ÌÀr¼Å
�[M� �{��c|»�Ä]� {Y�³�Êf¿Z��Äm�{����½YÂÀ��Ä]� �Á��

�Z¼Ìe��Ìa�,Ä¿YÂm�|Ì�z]�{Â^Æ]�Y��Ê¿�(Nadjafi et al., 

2005)� �Ä¿YÂm� |��{�¾Ë�eÓZ]�É�´Ë{�Ê���]� �{��{�Ê¿�
�c|»�Ä]�ÊÅ{Z»����Z¼Ìe��{�ÄnË�Z]� ÃZÌ³��Á~]�{�Â»���

¨Å�®Ì·�^Ìm�|Ì�Y�ÃY�¼Å�Ä]�Äf����d�{�Ä]�¹Y�Êa�Êa�
�|»M(Makizadeh & Ghaderi, 2008)����

�Ä �Âe� �Â¿� �Y� ½ZË�fq� Ã�Ìe� ½ZÅZÌ³� �Á~]� �{� ½ZËÁ�
�d�Y{�]��Y��a�Ä¸�Z§Ô]��Á~]�Ä¯�É�Â��Ä]�,d�Y�Äf§ZÌ¿

Ä¿YÂm�Ä]��{Z«|Àf�Ì¿�Ê¿����Ã{Z»M�Á�Ä �Âe�ÉY�]��~]�½ZËÁ�
Ä¿YÂm�ÉY�]�½|�Y�~³�Ä]�Ê¿��¹�³�É�Y{�Z^¿Y�Ã�Á{�®Ë�½|¿

��ÉZ»{��Êf¿Z��Äm�{��eÓZ]�Á�{Y�³����{�Ä¯�{�Y{�kZÌfuY
� cY�ÌÌ¤e� ½M� Ê�Ê��� �a˻�Ê»� ©Z¨eY� |f§Y(Khosh-

Khui, 1996)��Ã�Â¤¿M� ÃZÌ³� �Á~]�Ä]Z�»���ËZ�� ÉZÅ�~]�
[YÂy�Z]�½ZË�fq�Ã�Ìe�½ZÅZÌ³�d�Y�ÄmYÂ»�É{| f»�ÉZÅ��

                                                                                  
1. Germination inhibitor substances 
2. After- ripening 

[YÂy� ¾ËY� �Â¿� Ã|�� Ê �� ªÌ¬ve� ¾ËY� �{�ZÅ��Á�� Á�
�Ä]� Y��½M� �~]�½YÂf]� Ze� {{�³�¾ÌÌ e� ZÆ¿M�¾fyZ��¥���]
�Ê¿�� Ä¿YÂm� Ä]� �Y{YÁ� ¾°¼»� ½Z»�� ¾Ë�f¼¯� �{� Á� ÊfuY�
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1. Rolled towel test 
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2. Final Germination percentage 
3. Mean Daily Germination (MDG)� 
4. Germination rate 
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1. Undeveloped embryo 
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