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YÂy� ÊÅZ´�ËZ»�M�Ä¸¼m� �Y� É{| f»� ÊËÁ�Y{� �
Êf¿M� dÌ�Zy�Êf¿M� ,Êf]ZË{� |�� ,Ê¿Y|Ì�¯Y��Ê�Á�ËÁ

�cZ^iY� Y�� ÃZÌ³�¾ËYd�Y� Ã{�¯ )Kafash Farkhad et 

al., 2013 .(e°�c�Â���~]�ªË����Y� ZÆÀe� ÃZÌ³�¾ËY��Ìj
�¶]Z«��ÌiPe��~]�Ê³|Ì���Á�Äf§�³Ä�uÔ»�dÌ¨Ì¯��]�ÉY

{�Y{�Äq�ÃZÌ³�ÄÌÀ]�Á�É�Y|Æ´¿�dÌ¸]Z«�,�~].�Ì³��Ì�Zm�ÃZ
�{Ây�|���ÃZ»�¾Ë{�Á�§�µÁY�Ä¼Ì¿��{�Á�Ã{Â]�Ä·Z��|Àq
�Y��Ê�ËÁ��|���d�Æ^Ë{�Y���YÁY�Ze�Á�Ã{Â¼¿��Á����Y�

Ê»�¶»Z¯ �Ê�ËY��|��� Ä¸u�»� {�YÁ� ½M� �Y��a� Á�|À¯
ÃÂÌ»�d�Æ^Ë{�Y� �yYÁY� �{� Á� Ã|���|Ì·Âe� Y�� {Ây� ÉZÅ

Ê» |À¯ .�Z]� ½Z»�¼Å� Á� ÃZ»�Ìe� ¶ËYÁY� �~]� ½|Ì��� ½Z»�
¯� Ê³{�»�a� ,½MÊ»� �Z£M� �Ì�Zm� ¶»Z�{Â� .�¶ËYÁY� �{

��Y�É�iY� 0ÓÂ¼ »�Á�Äf§��¶»Z¯�[YÂy�Ä]� ÃZÌ³�ÃZ»{Y{�»
Ê¼¿� Ê«Z]� ¾Ì»�� ÉÁ�� ½M�� |¿Z»)Hasani and 

shahmoradi, 2007 .(  
���Y��a�ÊÅZeÂ¯�c|»�|¿�{Z«�½ZÅZÌ³��Y�É�ZÌ�]� �~]

¶°���{� �~]�d�Y{�]�Ê·Á� ,|À¿�]� Ä¿YÂm�¾ÌÀm�É�Ì³
§Z¯Z¿� Ä]� ÄmÂe� Z]� ½Z»�� ¾ËY�{YÂ»� �¼ne� ½Y�Ì»� ½{Â]� Ê

Ã�Ìy}�{�°¸¼��d§Y�Ä]��nÀ»�,Ä¿Y{�½|��a�½Z»���{�ÉY
��{�Á�ÓZ]�d]Â��� Z]��~]�d�Y{�]��Y�Ê�Z¿�c�Z�y�Á

Ê»� ½M� dÌ¨Ì¯� �ÅZ¯� ÄnÌf¿{{�³ .�\�ZÀ»� ½Z»�
�½Z»���Y��a�Á�Â¼¿�Á�|���Ã�Á{��yYÁY��{��~]�d�Y{�]

d�Y�®Ë�Â·ÂË�Ì§�Ê³|Ì�� .�Á� ½|��a� ½Z»��¾ËY� �{
»�µZ¬f¿Y��j¯Y|u�Á�Äf§ZË�½ZËZa��~]�Ä]�É�{Z»�ÄeÂ]��Y�{YÂ

� d�Y� Ã|Ë{�³� ¶�Zu� ®�y� ½�Á)Elias et al, 

2006 .(�Z]�d�Y� ¾°¼»�d�Y{�]� �{� �ÌyPe� ,Ê§��� �Y
d§M� |À¿Z»� É�~]� ¦¸fz»� cZ ËZ��Á� ��Ë�� ,Ê¯{�

�Á�ÄÌÀ]��ÅZ¯ ...|�Z]�ÃY�¼Å .�½Âf´ÀË�ZÅ)Harrington, 

1972 (Ì��� ½Z»�� �{� Ä¯� d�Y� Ã{Â¼¿� ��Y�³�Ê³|
®�y�½�Á��j¯Y|u��]� ÃÁÔ��®Ë�Â·ÂË�Ì§��j¯Y|u�,

� �~]�dÌ¨Ì¯)� Á� �~]�c�|«Ä¿YÂm�|��{Ê¿� (� �Ì¿�w�

Ê»�|Å{ .��Y� É{Y| e� ��Âe� ÄÌ��§� ¾ËY� |Àq� �Å
� d�Y� Äf§�³�Y�«� |ÌËPe� {�Â»� ½Y�´�ÅÁ�a)1995 

Tekrony and Hunter,(��~]�½Z¬¬v»��Y�É{Y| e�Ê·Á�,
���½ZÅZÌ³��Y�Êy�]��{�Ä¯�|¿{Â¼¿���Y�³�ZÅ�~]�Ê�Y

��j¯Y|u� Ä]� ®Ë�Â·ÂË�Ì§� Ê³|Ì��� �Y� | ]� ZË� ¶^«
Ê»� {Ây� dÌ¨Ì¯� |À��)Ghassemi-Golezani and 

Mazloomi-Oskooyi, 2008.(  
Ê e�»� ½ZÅZÌ³� �ËZ�� Z]� Ä]Z�»,���~]� [YÂy

)Ä¿YÂm�ÊfyYÂÀ°Ë�Ì£�~]�Ê¿� (�Ã|¼��cÔ°�»��Y�Ê°Ë
Ê¸ÅY� Á� Ã{Â]� �Ì�Zm� ÃZÌ³� �ËZy}�d�Z¨u�Y��½M�½{�¯

�¶°�»�Z]d�Y�Ã{Â¼¿�ÄmYÂ» .�Ê°Ë�Â·ÂË�Ì§�Ã|Ë|a�¾ËY
Ê»�[Z�u� Ä]�Ê°Ë�Â·Â¯Y�ÊfË�»� ZÅ�~]�ÉY�] �Ä¯�|ËM
Ä¿YÂm�dÆm�¹�Ó��ËY���½|��Ã{Z»M� Ze� Y�� �~]�Á�Ê¿�

Ê»��¨u�Ê�Ìv»�dz���ËY���¶]Z¬»��{�,�Y�¬f�Y|À¯ 
)Nasiri et al, 2004 .(Ë�[YÂy� ,[YÂy� �YÂ¿Y� �Y� Ê°

d�Y� Ê°Ë�Â·ÂË�Ì§ .[YÂy� ÉY�Y{� ÉZÅ�~]�
�®Ë�Ä]�[YÂy�½|��¥���]�ÉY�]�\¸£Y�Ê°Ë�Â·ÂË�Ì§

� |¿�Y{� �ZÌ¿� Z»��� Ã�Á{)Razavi and Hajiboland, 

2009(.��,ªÌ¼���Y�ÊeZm�{�ÉY�Y{�®Ë�Â·ÂË�Ì§�[YÂy
�Ä]� �~]� ªÌ¼�� �Â¿� �{� Ä¯�d�Y� Êv��� Á� ªÌ¼�� Ä¼Ì¿

Ê¼¿�x�Za�®Ì·�^Ìm�|Ì�Y�Êm�Zy�{�]�Z¯��Z¼Ìe ��Á�|Å{
� [Â��»� ÊÅ{Z»����� Ze��]� �nÀ»� ÃZ»�®Ë�ve� Ä

Ä¿YÂm�Ê»� Ê¿��{Â� .� ªÌ¼�� Ä¼Ì¿� �Â¿� �{��� Ze���ÃZ»
�®Ì·�^Ìm� |Ì�Y�Êm�Zy� {�]�Z¯� Á�[Â��»�ÊÅ{Z»��

Ê»�{Â�� �~]� [YÂy�d�°�� Ä]� �nÀ»� |¿YÂe .��Â¿� �{
�®Ì·�^Ìm� {�]�Z¯� Ä¯�d�Y� Ã|����Y�³� �Ì¿�Êv��

Ê»�c|»� ÃZeÂ¯�[Â��»� ÊÅ{Z»��� Á� |Ì�Y��¾ËY� |¿YÂe
�|À°�]�Y��[YÂy��Â¿)Finch Savage et al, 1998.(   

ÉZÅ�Z¼Ìe ¦¸fz» d�°� [YÂy Á ®Ë�ve Ä¿YÂm
Ê¿� ½ÂÀ¯Ze �{ {�Â» É�ZÌ�] �Y Ä¿Â³ÉZÅ �Á� Ê e�»

Äf§�³� �Y�«�Ê���]� {�Â»�ÊËÁ�Y{|¿Y .Ä]��d���� �Â�À»
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Ä¿YÂm� Ä]� ½|Ì�z]Ê»� Ê¿��dve� Y�� ZÅ�~]� ½YÂe
\�ZÀ»� Á� {Y{� �Y�«�¦¸fz»� ÉZÅ�Z¼Ìe�Y�� �ËY��� ¾Ë�e

{� �~]� [YÂy� ¾f�°�� ÉY�]�{�¯��z�»� Ä¿Â³�Å� �
)Hasani and shahmoradi, 2007 .(�½ZÅZÌ³�\¸£Y� �{

�¾Ë�fÆ]�[Â��»� ÊÅ{Z»��� ÉZÅ�Z¼Ìe� ½ZË�fq� Ã{YÂ¿Zy
Ã{Y{� ½Z�¿�[YÂy�d�°�� �{� Y�� �ÌiPe|¿Y .ÊÅ{Z»�� 

ÉY�] �~] Z] ,Ê¸yY{�[YÂy �ËY�� ÉZ»�� Y��½Zf�»� 

Ê�Y|e Ê»�¯�|À)Hilhorst, 1995.( ��ÅZ¯�ÉY�]�Ã�Á�»Y
»���Ã�Á{½Â»�ÂÅ�Êy�]��Y� ,ÊÅ{Z�ÊËZÌ¼Ì��{YÂ»�Á� ZÅ

Ê»� Ã{Z¨f�Y{Â� .®Ë�Ì�]M|Ì�Y ®Ì·�^Ìm|Ì�YÁ 

½Â»�ÂÅÊËZÅ |Àf�Å Ä¯ µ�fÀ¯� ÉY�] ÄÌ·ÁY� [YÂy 

{ZÆÀ�Ìa Ã|�,|¿Y ®Ë�Ì�]M|Ì�Y ÉY�] d ¿Z¼» �Á
dÆm� ®Ì·�^Ìm|Ì�Y ®Ë�ve Ä¿YÂmÊ¿� �Z°] Ê»

|¿Á� .�½Y�Z°¼Å�Ân»��)Razmjoo et al., 2009(��iY� ,
�]ZÅ�Z¼Ìe� Êy Ä¸¼m� �Y |Ì�Y� ,®Ì·�^Ìm|Ì�Y 

��~]� [YÂy� d�°�� �]� Y�� ÊÅ{Z»��� Á� ®Ë�Â¨·Â�
�Ì�Zm )Prangos uloptera(�|¿{�¯� Ê���] .�lËZf¿

Ä¿YÂm� ½Y�Ì»� ¾Ë�eÓZ]� �´¿ZÌ]��Z¼Ìe� �iY� �{� Ê¿�
{Â]�®Ì·�^Ìm|Ì�Y�Á�®Ë�Â¨·Â�|Ì�Y .�½ZÌ^m��Ê���]

�½Y�Z°¼Å�Á)Rajabian et al., 2007 (Ä¿YÂm��]Ê¿����~]
�Ã�Â¤¿M(Ferula assa-foetida)��ÊÅ{Z»���Ä¯�{Y{�½Z�¿

ºÆ»� �Y� Ê°Ë�[YÂy� d�°�� �]� �iR»� ¶»YÂ�� ¾Ë�e
Ê»� Ä¿Â³� ¾ËY� ÉZÅ�~]|�Z] .� ÉÂ��)Razavi, 2012 (

\�ZÀ»�Y���Ì�Zm��~]�[YÂy�d�°��ÉY�]��Z¼Ìe�¾Ë�e
�ÉZ»{� �{�ÊÅ{Z»����Êf¿Z�� Äm�{{�¯�Ê§� »� {Y�³ .

� |¿ÂÌ¿�}M� Á� ½ZÌWZ¨�)Safaian and Azarnivand, 

2010 (Ê»�½ZÌ]� �Ì¿�c|»� Ä]�ÊÅ{Z»��� Ä¯�|ÀÀ¯���ÃZ»
ÊÀ »��ËY�§Y�h�Z]Ä¿YÂm��Y{ZÅ�~]�Ê¿�É�|���Ì�Zm.  

Ä]� ��Zu� Ä ·Z�»\�ZÀ»� ¾ÌÌ e� �Â�À»�½Z»�� ¾Ë�e
�¼m�ÊÅ{Z»��� �ÌiPe� Ê���]� �Ì¿� Á� �Ì�Zm� �~]� É�ÁM

�¾ËY� �~]�[YÂy�d�°���]�®Ì·�^Ìm|Ì�Y� Á�[Â��»
mY�Á�ÊuY���ÃZÌ³|Ë{�³�Y�.  

  
�Á��Á�{YÂ»ZÅ  

Ä¿Â¼¿��Y� ��Zu��ËZ»�M� �{� Ã{Z¨f�Y{�Â»��~]�ÉZÅ
�{Ây�Ê Ì^��ÃZ´�ËÁ�)�ÄËÂ¸Ì´Æ¯�½Zf�Y�,±�Á�Ä¿{�³

|¼uY�ËÂ]�Á (�xË�Ze�Ä���{���,{Y{�y����Á�{Y{�y���
� µZ�� {Y{�y������¼m�É�ÁM|¿|� .� �Å� �{���½Z»�

�¼m� ¶v»�®Ë� �Y� ZÅ�~]�®�y� ÄËZ�� �{� Á� É�ÁM
|¿|�.�Ê³�ËÁ �µÁ|m��{�É�~]�Ä¿Â¼¿�ÄÌ·ÁY�ÉZÅ��Ã|»M
d�Y.  

  
�µÁ|m�-�d]Â���ÉYÂfv»�Á��~]���Ì�Zm�ÉZÅ�~]�Ä¿Y{��Y�Å�½�Á)Prangos ferulacea L(��¼mÉ�ÁM½Z»���{�Ã|�¦¸fz»�ÉZÅ  

Table 1. Seed moisture content and 1000 grain weight in Prangos ferulacea seeds collected at different 
dates 

�Ä¿Y{��Y�Å�½�Á)¹�³( 

1000 Grain Weight (gr)  
�~]�d]Â���ÉYÂfv» 

Seed Moisture Content  
�¼m�½Z»�É�ÁM��~] 

Seed Collection Date  
81  67.5 ��{Y{�y 

28 may  
120  51.4  ���{Y{�y 

7 june 

144  17.2  ���{Y{�y 

27 june  
  

|¿|�� Ê¿Â¨�� |�� ZÅ�~]��ËZ»�M� �Á��� �Y� ¶^« .
¿Â¨��|��ÉY�]�c|»� Ä]� ZÅ�~]� ,Ê���µÂ¸v»� �{� Ä¬Ì«{

��Y��a�Á�|Àf§�³��Y�«�|��{�®Ë�ºË|��dË�¸¯ÂbÌÅ
|��¶»YÂ�� Ze�|¿|��Â�f���¶Ë�f�Y� ��¬»�[M� Z]�½M
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Ê¿Â¨�|�� ¥~u� 0Ô»Z¯� ZÅ�~]� �Y� Ã|ÀÀ¯. Ä]���Â�À»
Ä¿YÂm� �]� ¦¸fz»� ÉZÅ�Z¼Ìe� �iY� Ê]ZË��Y�,�Ì�Zm� Ê¿�

Ä]�ÊeZ»|¬»�Ê�ËZ»�M�{�Ê¸»Z�� Á{�¶Ë�Âf¯Z§�c�Â��
��¼m� ½Z»�� ¶»Z�� Á{� Z]� Ê§{Z�e� Ô»Z¯� s��� \·Z«

� t��� Ä�� �{� �~]� É�ÁM)�� ,���� Á���{Y{�y(�
�ÉZÅ�Z¼Ìe����¹Zn¿Y��Y�°e��ZÆq�Z]�[YÂy�d�°��Ä¿Z³
d§�³ .� ®Ì·�^Ìm|Ì�Y� ¶»Z�� ZÅ�Z¼Ìe� ¾ËY(GA3)��Z]
d�¸£�ÉZÅ�����Á�����Ê¸Ì»�c|»�Ä]��fÌ·��]�¹�³���

� ,d�Z�� ºÌ�Zfa�cY�fÌ¿(KNO3)��d�¸£� Z]�/�� ,� /�Á
�/���c|»�Ä]��ÓÂ»����,d�Z��ªÌ«��®Ë�Â¨·Â��|Ì�Y
)�� (%��Ì¸£�Á)�� (%c|»�Ä]�½Z»��ÉZÅ���Á����,Ä¬Ì«{

� c|»� Ä]� �ÓÂ»�®Ë� |Ì�¯Y�a� ½�Á�|ÌÅ����,d�Z�
�®Ì¸Ì�Ì·Z�|Ì�Y)����Á����Ê¸Ì»�fÌ·��]�¹�³(�µÂ¿ZeY� ,

���� c|»� Ä]� |��{�����{� �Âm� [M� Á� d�Z�
c|»�� ½Z»����Ä¬Ì«{�|¿{Â],�Zf¿� lËpÌÅ� Ä¯� {Y{� ½Z�¿�
�®Ë� ZÅ�Z¼Ìe� �YÄ¿YÂm� Á� [YÂy�d�°�� �]��~]� Ê¿�

¾ËY��Y�,d�Y|¿�É�ÌiPe��Ì�Zm�Ä¿Z³Y|m��ËZ»�M�Ä��Á�
\�ZÀ»�¾ÌÌ e�dÆm��´Ë{ �Á�[YÂy�d�°���Z¼Ìe�¾Ë�e

Ä¿YÂm�ÉZ»{�¾Ë�fÆ]|��¹Zn¿Y��Ì�Zm��~]�Ê¿�.  
  

µÁY��ËZ»�M  
Ä]���]�ÊÅ{Z»���Á�®Ì·�^Ìm|Ì�Y��iY�Ê���]� �Â�À»
�°��Ê¸»Z�� Á{� Ê�ËZ»�M� ,�Ì�Zm� �~]� [YÂy� d
Ä]��Z]�Ê§{Z�e� 0Ô»Z¯�s���\·Z«� �{�¶Ë�Âf¯Z§�c�Â�

d§�³�¹Zn¿Y��Y�°e�Ä� .��{�Ê³|Ì���½Z»��µÁY��Âf¯Z§
� t��� Ä�)ÓZ]� �{� Ã|�� �¯} (�¹Á{� �Âf¯Z§� Á

�t���Á{��{�®Ì·�^Ìm|Ì�Y)������Á�����Ê¸Ì»�¹�³
�fÌ·� �] ({Â] .� ¶»Z�� Ê�ËZ»�M� |uYÁ� �Å�����~]� {|�

{Â]� º·Z�� 0Ô»Z¯ .� �Y� �a� ZÅ�~]����Z]� �Z¼Ìe� d�Z�
�Ä¸�Z§�Ä]���¬»�[M�Z]�Â�f����b��Á�|Ì�Y�®Ì·�^Ìm

�/��É�fa�½Á�{�ºÅ��Y��f¼Ìf¿Z��Ä�Z»�ÉÁZu�Ä¯��Ë{
|Àf§�³�Y�«� {Â]� ¶Ë�f�Y� É{Z] .�,d]Â��� ¾Ì»Pe� dÆm

���É�fa��Å�Ä]���¬»�[M��fÌ·�Ê¸Ì»�Á�Ã|��Ä§Z�Y��Ë{
Ä]���Ìz^e��Y�É�Ì³Â¸m��Â�À»É�fa��Á{�[M�Ë{�Y�� ZÅ

�ÉZ»{� Z]� µZrzË� Ä]� Á� Äf�]� º¸Ì§Y�Za� Z]��Êf¿Z�� Äm�{
� c|»� Ä]� {Y�³��|¿|�� ¶¬fÀ»� Äf¨Å .��Y� �a� ZÅ�~]

Ä¿YÂm�dÆm� ÊÅ{Z»��� ÉZ»{� Z]� �ÂeZÀÌ»��� Ä]� Ê¿����
Êf¿Z��Äm�{�{Y�³�Ê°Ë�Ze��ËY���Á|¿|��¶¬fÀ» .�{Y| e

Ä¿YÂm�ÉZÅ�~]É�fa� �Å� �{� Ã{�Ä¿Y�Á���Ë{��c|»� Ä]
q�Äf¨Å�|À)�¶«Y|u��Äf¨Å (���Z¼��¾ËY�Á�|����Z¼�

d§�³� ¹Zn¿Y� Ê¿Z»�� Ze�Ä]� Ä¯�Ê·YÂf»� Äf¨Å�®Ë�c|»
Ä¿YÂm� {Y| e� �{� É�ÌÌ¤e|�¿� Ã|ÅZ�»� ZÅ .�½ZËZa� �{

Ä�Ë��µÂ���ËZ»�MÄq�Á�Ä«Z��µÂ� Äq��ÄrÅZÌ³�µÂ��Á
Ä¿YÂm��Á~]�É�fa��Å� �{� Ã{��Ã�Y|¿Y��Ë{��Á� Ã|��É�Ì³

�b� ÄrÅZÌ³�{� Z]� ½ÁM� ½Á�{� ZÅ� ÉZ»����Äm�{
Êf¿Z��� c|»� Ä]� {Y�³���� Á� |Àf§�³� �Y�«� d�Z��½�Á
®�y�Ã�Y|¿Y�µZfÌnË{�ÉÁ�Y�e��Y�Ã{Z¨f�Y�Z]�|��É�Ì³.  

Ä¿YÂm�|��{�cZ¨��Ê¿�)GP(Ä¿YÂm�d����,�Ê¿�
)GR (�dËZÆ¿� �{� Á��yZ�� ÄÌÀ]ÄrÅZÌ³ )VI (�Z]� �Ì¿

|¿|��Ä^�Zv»��Ë���]YÁ���Y�Ã{Z¨f�Y.  
GP = (n/N) × 100 

  

,Ä�]Y��¾ËY��{ GP�Ä¿YÂm�|��{�,Ê¿�n ��Á~]�{Y| e
Ä¿YÂm��Á���{�Ã{�i��Á�¹YN�d�¯��Á~]�¶¯�{Y| e��Ã|�
Ê»�|�Z].  

GR = Ó(Ni/Ti)                                                                                                                     

� ,µÂ»�§� ¾ËY� �{GR�Ä¿YÂm� d����u�]� Ê¿��\
Ä¿YÂm��~]�{Y| e��,�Á���{�Ã{�Ni�Ä¿YÂm��Á~]�{Y| e�Ã{�

��Á���{i�� Á�¹YTi����Z¼�� Ze��Á��{Y| ei�Ê»�¹Y�|�Z] 
(Maguire, 1962).  

ÃZÌ³� ÄÌÀ]� �yZ� � Äq)VI (¶�Zu� �Y� �Ì¿��[��
Ä�Ë�� µÂ�� �Â¼n»� Äq)RL (Ä«Z�� Á� Äq)SL (��{

Ä¿YÂm�|��{�Ê¿�)GP (Ä]|»M�d�{ (Abdulbaki and 

Anderson, 1972).  
  

 VI = (SL + RL) × GP                                     
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¹Á{��ËZ»�M  
Ä]� �ËZ»�M� ¾ËY��Ä]� ÊÅ{Z»��� �ÌiPe� Ê���]� �Â�À»

�c|»���ÉZ»{��{�Äf¨Å��Êf¿Z��Äm�{�d�°���]�{Y�³
�¼m� �Ì�Zm� ÉZÅ�~]� [YÂy�¶uY�»� �{� Ã|�� É�ÁM

Ä]�Ê³|Ì���¦¸fz»��Ä��Z]�Ê§{Z�e�0Ô»Z¯�s���c�Â�
¿Y��Y�°ed§�³�¹Zn .Ä¿YÂm�¹Zn¿Y��Á��Ê]ZË��Y�Á�Ê¿�

|��¹Zn¿Y�µÁY��ËZ»�M�Ä]Z�»�cZ¨�.  
  

¹Â���ËZ»�M  
Ä]� �ËZ»�M� ¾ËY�\�ZÀ»� ¾ÌÌ e� �Â�À»�ÉZ»{� ¾Ë�e

Ä¿YÂm�¼m� �Á~]� ÉY�]� Ê¿��Ä¸u�»� Ä�� �{� Ã|��É�ÁM
�c|»�Ä]�Ä¯�¦¸fz»���¹Zn¿Y�|¿{Â]�Ã|��ÊÅ{Z»���Äf¨Å

d§�³ .Ä]��ËZ»�M��\·Z«� �{� ¶Ë�Âf¯Z§�c�Â��s��
d§�³�¹Zn¿Y��Y�°e�Ä��Z]�Ê§{Z�e� 0Ô»Z¯ .�µÁY��Âf¯Z§

�t���Ä���{�Ê³|Ì���½Z»�)��,����Á����µZ��{Y{�y
���� (Ä¿YÂm�ÉZ»{�¹Á{��Âf¯Z§�Á�Ê¿�)����Á����Äm�{
Êf¿Z� {Y�³ ({Â] .Ä¿YÂm�cZ¨��Ê]ZË��Y� Á�Ê¿��¾ËY� �{

��Ì¿��ËZ»�M|��¹Zn¿Y�µÁY��ËZ»�M�Ä]Z�».  
Ã{Y{� ¶Ì¸ve� Á� ÄË�ne�{� ZÅ��ËZ»�M� Ä¼Å��Z]� ZÅ

¹�¿� �Y� Ã{Z¨f�Y� É�Z»M� �Y�§YSAS��]� ¾Ì´¿ZÌ»� Ä�ËZ¬»� ,
�½Â»�M��Z�YLSD��µZ¼fuY�t����{� %�d§�³�¹Zn¿Y

¹�¿�Z]�ZÅ�Y{Â¼¿�Á��Y�§YExcel�|¿|��º��.  
  

lËZf¿�hv]�Á  
�ÊÅ{Z»���-µÁY��ËZ»�M��Äf¨Å  

�¿ZË�YÁ�ÄË�ne�lËZf¿ )µÁ|m � (½Z�¿ ÊÀ »�Ã|ÀÅ{��É�Y{
�Y� ¶]Z¬f»�cY�iY�¼m� ½Z»�� Á�®Ì·�^Ìm|Ì�� É�ÁM)��{

�t����|��{ (Ä¿YÂm�|��{�cZ¨��ÉY�]��½�Á� ,Ê¿�
Ä�Ë��®�y�Ä«Z�� Á� Äq�{Â]� �Ì�Zm� Äq .�Ê·Zu� �{�¾ËY

Ä¿YÂm�d����,ÄrÅZÌ³�µÂ��cZ¨��ÉY�]�Ä¯�d�Y��Ê¿�
ÊÀ »�¶]Z¬f»��iY�ÄÌÀ]��yZ��Á��cY�iY�Á�d�Y�Ã|�¿��Y{

�¼m� ½Z»�� Á� ®Ì·�^Ìm|Ì�Y� Ã{Z���Ä]� ®Ë�Å� É�ÁM

ËZÆÀe� Ê)� t��� �{��|��{ (ÊÀ »�|¿|�� �Y{.�lËZf¿
� ¾Ì´¿ZÌ»� Ä�ËZ¬»� �À°¼Å�]®Ì·�^Ìm� |Ì�Y ×�½Z»�

�¼mÄ¿YÂm� |��{� d¨�� ÉY�]� É�ÁM��Y� Ê¯Zu� Ê¿�
Ä¿YÂm��ËY�§Y�{Â]�Ê³|Ì���¶uY�»��{�d§��Ìa�Z]�Ê¿�

)�µÁ|m� .(º¯�Ì]� Á�¾Ë�eÄ¿YÂm�|��{�¾Ë�e�Z]�Ê¿�
��/���Á���ÉZÅ�Z¼Ìe�Ä]��Â]�»�\Ìe�e�Ä]�|��{��½Z»�

�¼m� µÁY�®Ì·�^Ìm|Ì�Y� Á� É�ÁM�����Ê¸Ì»��]� ¹�³
�¼m�¹Â��½Z»�� Á��fÌ·�®Ì·�^Ìm�|Ì�Y�Á�É�ÁM�����

Ê¸Ì»{Â]��fÌ·� �]� ¹�³ .Ä]�Ä���Å�Ä¯�|�� Ã|ÅZ�»� ÃÁÔ�
�¼m� ½Z»��®Ì·�^Ìm|Ì�Y� Z]� Ã|�� �Z¼Ìe� �Á~]� ,É�ÁM

�����Ê¸Ì»� Z]� Ä�ËZ¬»� �{� �fÌ·� �{� ¹�³�����Ê¸Ì»�¹�³
Ä¿YÂm��fÌ·��{Ê¿��|Àf�Y{�É�f�Ì] .Ä¿YÂm��ËY�§Y�Z]�Ê¿�

Ä¿Â³� �ËZ�� �Á~]� �{� |Ì�Y�®Ì·�^Ìm� �Z¼Ìe� µZ¼�Y�ÉZÅ
Ã|ÅZ�»��Ì¿�½ZË�fq�Ã�Ìe  d�Y�Ã|� )Rajabian et al., 

2007( .�½Y�Z°¼Å� Á� Ê¸ eZn¿� lËZf¿� ¾ËY� ÉZf�Y�� �{
)Nejatali et al., 2001 (Ã|ÅZ�» |¿{Â¼¿ �Ë{Z¬»�Ä¯ º¯ 

�®Ì·�^Ìm|Ì�Y)��Y��f¼¯���¸Ì»Ê�fÌ·��{�¹�³( É�ÌiPe 

�] d�°� [YÂy ÄnË�Z]� �~] ,d�Y|¿ Ê·Á �ËY�§Y 

½Y�Ì»�½Â»�ÂÅ� ¾ËY {Â^Æ]� h�Z] |��{ Ä¿YÂmÊ¿� 

|Ë{�³.  
Zf¿ËZ¬»� lË»� Ä�Ì�Y� ¶]Z¬f»� cY�iY� ¾Ì´¿ZÌ�Á�®Ì·�^Ìm|

�¼m� ½Z»��ÁMÉ�½Z�¿�Y�§Y� Ã|ÀÅ{Ë�®�y� ½�Á� �
�ËÄ�Ä«Z�� Á� ÄqY�§Y� Z]� ÄqË����Ì� {Â]� Ê³|)�µÁ|m
� .(]Ì�f��� ®�y� ½�Á� ¾ËËÄ�� Z]� Äq���/���¹�³

ZÅ�~]� Ä]��Â]�»ÊË��¼m�¹Â��½Z»�� �{� Ä¯� {Â]�ÁMÉ�
|¿{Â]�Ã|� .Àr¼ÅÌ�¹Â��Á�¹Á{�½Z»��Ä¯�|��Ã|ÅZ�»�¾

�¼mZÅ�~]�É�ÁMÉ�eÌ�d�¸£� Z]� Ã|�� �Z¼�����»ÌÊ¸
·��]�¹�³ÌÄ¿YÂm��f¿�Ê�]Ì½Z�¿�Ä¯�|Àf�Y{�É�f��Ã|ÀÅ{É�

�e�]É�ºÅ��� ½Z»�� �{�d�Y{�]� ½Z»�Ì¯� Ê³|�Á� ¶»Z
�Y�{�]�Z¯Ì�d�¸£�Z]�®Ì·�^Ìm|�����»ÌÊ¸·��]�¹�³Ì��f

{Â] .{Y�M½Y�Z°¼Å�Á�É )Azadi et al., 2013 (���Y�³



 ���                                                                  DOI: 10.22034/ijsst.2017.108218                                               �É�Z]�ÁÉ{Y�» 

{�¯|¿�e� Ä¯ÌÆ]� d�¸£� Z]� �~]� �Z¼ÌÄÀ½Â»�ÂÅ� É ZÅÉ�
³� |��ÌY�§Y� \mÂ»� ÊÅZËÆmÂe� ¶]Z«� �Ê��|��� �{

�ËÄ�Ä«Z�� Á� Äq»� ÄqÊ{Â� .Zf¿Ël��½Z»�� Ã{Z��cY�iY

�¼m�^Ìm|Ì�Y�Á�É�ÁM�,ÄrÅZÌ³�µÂ��cZ¨���]�®Ì·
Ä¿YÂm�d�����{� �Ì�Zm� ÄrÅZÌ³� ÄÌÀ]��yZ�� Á� Ê¿�

�µÁ|m��Ã{Y{�½Z�¿ �d�Y�Ã|�.  
  

�µÁ|m�-�Ä¿YÂm�cZÌ�Â�y�Êy�]�ÉY�]�[YÂy�d�°��ÉZÅ�Z¼Ìe��¿ZË�YÁ�ÄË�ne��c|»�Ä]�ÊÅ{Z»����ËY����{��Ì�Zm�~]�Ê¿���Äf¨Å  
Table 2. Analysis variance of dormancy breaking treatments for some seed germination characteristics in 

Prangos ferulacea chilled for 2 weeks  
  

cZ ]�»�¾Ì´¿ZÌ»  
Mean squares  

�®�y�½�Á
Ä«Z��Äq 

Plumule Dry 
Weight  

�®�y�½�Á
Ä�Ë��Äq 

Radicle Dry 
Weight  

�ÄÌÀ]��yZ�
ÄrÅZÌ³ 

Seedling 
Vigour Index  

d��� 

Ä¿YÂm�Ê¿� 

Germination 
Speed  

Ä¿YÂm ¿�Ê )(% 

Germination(%)  
ÄrÅZÌ³�µÂ� 

Seedling 
Length  

�Äm�{
É{Y�M  
DF 
  

cY�ÌÌ¤e��]ZÀ»  
Source of Change  

** 0.0037  ** 0.024   **351.58  **0.715  ** 223.6  ** 3568.16  2 
�¼m�½Z»��É�ÁM 

Gathering Date 

** 0.0012  ** 0.00068  **194.16   **0.409  106.95**  ** 953.38  1  |Ì�Y�®Ì·�^Ìm 

Gibbrellic Acid  

** 0.00033  ** 0.0011  ns 1.65  0.0215 ns  ** 20.77  ns 35.72  2 

®Ì·�^Ìm|Ì�Y×��¼m�½Z»�
É�ÁM  

Gathering Date× 
Gibbrellic Acid  

0.0000087  0.0000025  3.39  0.0068  3.28  24.7  17 
Ê�ËZ»�M�ÉZ�y 

Error 

7.022 3.73 8.27  13.15  13.92  7.8   
�\Ë���cY�ÌÌ¤e%)(  

CV (%) 

**�,*��Áns�ÊÀ »�\Ìe�e�Ä]��,|��{�®Ë�µZ¼fuY�t����{��Y{��ÊÀ »��Ì£�Á�|��{�Ê»�½Z�¿�Y��½{Â]��Y{�|Å{.  
** and *Significant in statistic level of 1 and 5%, and ns not significant. 

  
�µÁ|m�-�Z¬»Ë»�Ä�Ì�¼m�½Z»���À°¼Å�]�¾Ì´¿Z�ÁMÉ��Y�ÁÌm�|Ì��]�®Ì·�^�Â�yÌÄ¿YÂm�cZ¿�Ê��Zm��~]ÌY����{��ËÅ{Z»����Ê ��Äf¨Å  

Table 3- Mean comparison interaction the effect of collection time and gibberellic acid on seed 
germination characteristics of Prangos ferulacea under 2 weeks chilling 

Ä«Z��®�y�½�Á �Äq)¹�³(  
Plumule Dry Weight 

(gr)  

Ä�Ë��®�y�½�Á �Äq)¹�³(  
Radicle Dry Weight 

(gr) 

Ä¿YÂm ¿�Ê (%)  
Germination(%) 

®Ì·�^Ìm �YÌ| )Ê¸Ì» �fÌ·��]�¹�³(  
Gibrellic Acid (mg/l) 

�¼m�½Z»� É�ÁM��~] 

Seed Collection 
Date  

0.016 d  0.037 c 2.04 d 1000  ��{Y{�y 

28 may  0.028 c  0.018 e  5.0 c 1500  
0.031 c  0.022 d  6.6 c 1000  ���{Y{�y 

7 june  0.035 c  0.047 b  14.0 b 1500  
0.054 b  0.05 b  17.6 b 1000  ���{Y{�y 

27 june  0.086 a  0.081 a 33.3 a 1500  

Ä¿YÂm��Y�¶^«�ZÅ�~]�c|»�Ä]�Ê¿����ÉZ»{��{��ËY����{�Äf¨Å��Êf¿Z��Äm�{|¿|��[Â��»�ÊÅ{Z»���{Y�³ .�¾Ì´¿ZÌ»�Ã{Y{��Å��Ä�Ã{Â]��Y�°e
¾Ì´¿ZÌ»�Á�µZ¼fuY�t����{�Ä]Z�»�¥Á�u�Z]�ÉZÅ��ÊÀ »�cÁZ¨e�ºÅ�Z]�|��{�|¿�Y|¿�É�Y{.  

Before germination, seeds were moist chilled for 2 weeks at 4 °C. Each data are the mean of 3 replications 

and means with the same letters are not significantly different at the 5% probability level.
 

  
�Y�½Z»�� ½ZÌ»�¼m�¦¸fz»� ÉZÅÃZeÂ¯� �~]� É�ÁM

�eË�¼m�µÁY�½Z»��Ä]��Â]�»�ÄrÅZÌ³�µÂ��¾�ÁMÉ��Á
�e|À¸]Ë�¼m� ¹Â�� ½Z»�� Ä]� �Â]�»� Äq� ÃZÌ³� µÂ�� ¾

�ÁMÉ�e�e� Ä]Ì� \���� Á���»ÌÊ¸� {Â]� �f»)� µÁ|m� .(
��ÌiPe�YÌY�§Y��]�®Ì·�^Ìm|ËÄrÅZÌ³�µÂ����Ì¿���0Ô»Z¯

Ä]�{Â]�{ÂÆ�»�Â�ÉY�§Y�Z]�Ä¯ËY�d�¸£��Ë�½Â»�ÂÅ�¾
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Y�§Y�|¿Á��ÄrÅZÌ³�µÂ�Ë{Y{�½Z�¿�Ê� .�d�¸£��{�����
»ÌÊ¸·��]�¹�³Ì�Äq� ÃZÌ³�µÂ���f���»ÌÊ¸�Z]�Ä¯�{Â]��f»

Y�§YËY�d�¸£��Ë�Ä]�½Â»�ÂÅ�¾�����»ÌÊ¸·��]�¹�³Ì��f
�Ze�ÄrÅZÌ³�µÂ����»ÌÊ¸Y�§Y��f»Ë��Ëd§Z. �¼m�½Z»�

]�É�ÁMÄ¿YÂm�d������Ì�Zm� �~]�Ê¿���Ì¿���Y~³�ÌiPe
{Â]� ,�Ä] É�Â��Ä¿YÂm�d����¾Ë�f�Ì]�Ä¯� Z]�Ê¿���/� 

)�Á���{��~] (�¼m�¹Â��½Z»��Ä]��Â]�»�Ä¯�{Â]�É�ÁM

Ä]�ÊÀ »��Â�{Â]��f�Ì]�¹Á{�Á�µÁY�½Z»��Ä]�d^�¿�É�Y{ .
d�¸£�Á{�½ZÌ»��{®Ì·�^Ìm|Ì�Y,��Z]�Ã|��Z¼Ìe��Á~]��Ì¿

�¸£� Z]� ®Ì·�^Ìm� |Ì�Y� d�����Ê¸Ì»�Z]� �fÌ·� �]� ¹�³
Ä¿YÂm�d����Ê¿���/� )�Á�� �{� �~](��d���� Z]� �Ì¿

�d�¸£�Ä]�d^�¿�É�eÓZ]�����Ê¸Ì»�Ä¿YÂm��fÌ·��]�¹�³
�|¿{�)�µÁ|m�.(  

  
�µÁ|m�-��¼m�½Z»��Ã{Z��cY�iY�¾Ì´¿ZÌ»�Ä�ËZ¬»|Ì�Y�Á�É�ÁMÄ¿YÂm�cZÌ�Â�y��]�®Ì·�^Ìm�ÊÅ{Z»����ËY����{��Ì�Zm��~]�Ê¿���Äf¨Å  

Table 4- mean simple effect comparison of collection time and gibberellic acid on seed germination characteristics of 
Prangos ferulacea under 2 weeks chilling condition  

ÄÌÀ]��yZ� ÄrÅZÌ³  
Seedling Vigour Index 

Ä¿YÂm�d���Ê¿�  
)�Á���{��~]( 

Germination Speed 
(Seed/day)  

ÄrÅZÌ³�µÂ�  
)Ê¸Ì»��f»( 

Seedling Length (mm)  

�Z¼Ìe  
Treatment  

3.52 c 0.285 c 42 c 
��{Y{�y 

28 may  
�¼m�½Z»��~]�É�ÁM  

Seed Collection Date 
10.37 b 0.619 b 58 b 

���{Y{�y 

7 june  
25.16 a  0.976 a 90 a 

���{Y{�y 

27 june  
8.60 b  0.470 b  56 b  1000  |Ì�Y ®Ì·�^Ìm 

)Ê¸Ì»�fÌ·��]�¹�³(  
Gibberellic Acid (mg.l-1)  

17.43 a 0.770 a  71 a 1500  

Ä¿YÂm��Y�¶^«�ZÅ�~]�c|»�Ä]�Ê¿����ÉZ»{��{��ËY����{�Äf¨Å��Êf¿Z��Äm�{|¿|��[Â��»�ÊÅ{Z»���{Y�³ .�¾Ì´¿ZÌ»�Ã{Y{��Å��¾Ì´¿ZÌ»�Á�Ã{Â]��Y�°e�¥Á�u�Z]�ÉZÅ
�µZ¼fuY�t����{�Ä]Z�»��Å�Z]�|��{ÊÀ »�cÁZ¨e�º�|¿�Y|¿�É�Y{.  

Before germination, seeds were moist chilled for 2 weeks at 4 °C. Each data are the mean of 3 replicates and means 

with the same letters are not significantly different at the 5% probability level.
 

  
�µÁ|m�Ä]�ÄmÂe�Z]�, Ä¯�|���z�»��ÄÌÀ]��yZ�

ÊÀ »� cÁZ¨e� Ê³|Ì���¦¸fz»� ¶uY�»� �{� Äq� ÃZÌ³
�ÄÌÀ]��yZ��¾Ë�f�Ì]�Á�{�Y{�É�Y{)��/�� (�Ä]��Â]�»

�¼m� ¹Â��½Z»�{Â]� �~]�É�ÁM .�ÄÌÀ]��yZ��¾ÌÀr¼Å
|Ì�Y� �Z¼Ìe� �{� Äq� ÃZÌ³�®Ì·�^Ìm�����Ê¸Ì»��]� ¹�³
� d�¸£� �Y� �f�Ì]� �fÌ·�����Ê¸Ì»{Â]� �fÌ·� �]� ¹�³ .

Ä]�®Ì·�^Ìm|Ì�Y�½YÂÀ��Ê»�ÊËZÌ¼Ì���v»�®Ë�e�|¿YÂ
��Y� Á� {Â�� �~]� ®Ë�Â·ÂË�Ì§� [YÂy� ¾f�°�� \^�

Z¨·M� ºË�¿M� �fÀ�� LZ¬·Y� ªË�� -��vf»� h�Z]� �ÔÌ»M
Ä]� Á� �~]� ÊËY~£� �ËZy}� ½|���½�Á� �ËY�§Y� ½M� �^e

�{Â��Äq�ÃZÌ³�ÄÌÀ]��yZ��Á�®�y)Nabaei et al., 

2011.(  
  

¹Á{��ËZ»�M :�ÊÅ{Z»����Äf¨Å  
��iY��¿ZË�YÁ�ÄË�ne�lËZf¿�¼m�½Z»����Á~]��{�É�ÁM

��Ì�Zm�ÊÅ{Z»��Ä]�Ã|���c|»��Äf¨Å ½Z�¿�À »�Ã|ÀÅ{Ê
�¼m�½Z»�� �iY�É�Y{�ÁMÉ��]ÉY��{�Â»�cZ¨��Ê»Z¼e

� {Â]� |��{�®Ë�t��� �{�Ê]ZË��Y)� µÁ|m�.( �lËZf¿
¾Ì´¿ZÌ»� Ä�ËZ¬» �¼m� ½Z»��]� É�ÁMÉY�Ä¿YÂm� |��{

��Â�Â»�¾ËY��´¿ZÌ]��Ì�Zm��~]�Ê¿�{Â]��¾Ë�f�Ì]�Ä¯  
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Âm� |��{Ä¿Y� Ê¿�)��/���|��{ (�½Z»�� Ä]� �Â]�»
�¼m�¹Â��{Â]�É�ÁMÄ¯�Ä]�ÊÀ »��Â��Á{�Ä]�d^�¿�É�Y{

�{Â]��f�Ì]��´Ë{�Ä¸u�»)�µÁ|m� .(�Ê·Zu��{�¾ËYd�Y�
Ä¿YÂm�|��{�¾Ë�f¼¯�Ä¯�Ê¿�)��/���|��{ (��Â]�»

�¼m�µÁY�½Z»��Ä]{Â]�É�ÁM .½Z¼Å��|��Ã|ÅZ�»�Ä¯��Â�
]� ½�Á� ¾Ì´¿ZÌ»~¼m� ½Z»�� ¾Ì·ÁY� �Y� ZÅ��� É�ÁM)��

{Y{�y (�¼m� ½Z»�� ¾Ë�yM� Ze� É�ÁM)���{Y{�y (
d§ZË��ËY�§Y )�µÁ|m�(.  

�µÁ|m�-��¼m�½Z»���¿ZË�YÁ�ÄË�ne�Ä¿YÂm�cZÌ�Â�y�ÉY�]�É�ÁM��ÊÅ{Z»����ËY����{��Ì�Zm��~]�Ê¿���Äf¨Å 

Table 5. Analysis of variance collection time for seed germination characteristics Prangos ferulacea 
under 4 weeks chilling condition  

  cZ ]�»�¾Ì´¿ZÌ» 

Mean Squares  

½�Á ®�y Ä«Z���ÄqPlumule 

Dry Weight  
½�Á ®�y Ä�Ë��Äq  

Radicle Dry 
Weight  

ÄÌÀ]��yZ�  
Seedling 

Vigour Index  

d��� Ä¿YÂm�Ê¿�  
Germination 

Speed  

 Ä¿YÂm��Ê¿�(%)  
Germination(%)  

�Äm�{
É{Y�M  
DF 
  

cY�ÌÌ¤e��]ZÀ»  
Source of 
Change  

0.0018**  0.003**  156.21**  0.112**  164.91**  2  �¼m�½Z»���~]�É�ÁM 

Seed 
Collection 

Time 

0.000035  0.000015 0.936  0.00197  3.53  3 Ê�ËZ»�M�ÉZ�y 

Error 

11.47  9.16 9.037  10.82  6.96   �cY�ÌÌ¤e�\Ë��(%) 

CV (%) 

**�,*��Áns�À »�\Ìe�e�Ä]Ê��,|��{�®Ë�µZ¼fuY�t����{��Y{��ÊÀ »��Ì£�Á�|��{�Ê»�½Z�¿�Y��½{Â]��Y{�|Å{.  
** and *Significant in statistic level of 1 and 5%, and ns not significant.  

  
Är¿M� Z]� Ä]Z�»�Ä¯�Ä¿YÂm� |��{� d¨�� �{�Ê¿�

|�� Ã|ÅZ�»,�Ä]� lËZf¿�d�{��cZ¨�� {�Â»� �{� Ã|»M
Ä¿YÂm�d���ÌÀ]��yZ��Á�Ê¿��{Y{�½Z�¿��Ì¿�ÄrÅZÌ³�Ä
¾Ë�f�Ì]�Ä¯��Y|¬»��yZ��¾ËY�¼m�¹Â��½Z»���{� ZÅ

Ä]� Ä¯� |»M�d�{� Ä]� É�ÁMÊÀ »� �Â��Ä]�d^�¿� É�Y{
�{Â]��f�Ì]�¹Á{�Á�µÁY�½Z»�)�µÁ|m�.( Ä]�lËZf¿� ÃÁÔ�
Ä�Ë��®�y�½�Á�cZ¨�Ä«Z��Á�Äq½Z�¿�Äq�¾ËY�Ã|ÀÅ{

� �Â�Â»{Â]�Ä�Ë�� ®�y� ½�Á� ¾Ë�f�Ì]� Ä¯�Äq
)���/� ¹�³(�Ä«Z��Á�Äq)���/� ¹�³ (�¹Â��½Z»���{

�¼m�É�ÁMÄ]�|»M�d�{��¹Á{�Á�µÁY�½Z»��Ä]�d^�¿�Ä¯
ÊÀ »�cÁZ¨e�ÉY�Y{�Á�µÁY�¶uY�»� �{�Ê·Á� ,{Â]�É�Y{

�¼m� ¹Á{ÊÀ »� cÁZ¨e� É�ÁM|Àf�Y|¿� ºÅ� Z]� É�Y{ .
»�ZÊ���]� ª]� �z�»� ¦¸fz»� ÉZÅd�Y� Ã|���Ä¯

�x�ZacZ¨��Ä¿YÂmÄ¿YÂm�d����¶Ì^«��Y��~]�Ê¿�Ê¿��,
Âm�|��{YÄ¿ÃZÌ³�|���Á�Ê¿� Ã�Á{�Ä]�Äq�¦¸fz»�ÉZÅ

d�Y� cÁZ¨f»� ÊÅ{Z»�� )Rajabian et al��� ������

Razavi and Hajiboland, 2009(�Ä]� ÄmÂe� ¾ËY�]ZÀ]� -
Ä�Â¼n»� |¿YÂf]� Ä¯� Ê�yZ��Y�� cZÌ�Â�y� �Y� ÉY

Ê»� ��¿� Ä]� É�Á��� {Â�� ¶»Z�|�� .�Ä�]Y�� ¾ËY� �{
¶�Zu� �Y� Ä¯� ÄÌÀ]��yZ��¿YÂm� |��{�[��Ä�Á�Ê¿�

Ä]� ÄrÅZÌ³� LY�mYÊ»� d�{ÄÌ�Âe� |ËM ��d�Y� Ã|�
)Ghasemi and Esmaeel Poor, 2008.(  
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�µÁ|m�-��¼m�½Z»���iY�¾Ì´¿ZÌ»�Ä�ËZ¬»Ä¿YÂm�cZÌ�Â�y�]�É�ÁM�ÊÅ{Z»����ËY����{��Ì�Zm�~]�Ê¿���Äf¨Å 

Table 6- Simple effects mean comparison of the collection time on seed germination characteristics of Prangos 
ferulacea under 4 weeks chilling condition  

À]��yZ�ÌÄq�ÃZÌ³�Ä 

Seedling Vigour 
Index  

Ä¿YÂm��Ê¿�(%)  
Germination (%)  

Ä¿YÂm�d����Ê¿� )��{��~]
�Á�( 

Germination Speed 
(Seed.d-1)  

Ä«Z��®�y�½�Á Äq  )¹�³(  
Plumule Dry Weight 

(gr)  

ÁÄ�Ë��®�y�½��Äq  
Radicle Dry 
Weight (gr) 

�¼m�½Z»�É�ÁM��~] 

Seed Collection Time  

3.72 c  18.98 c  0.20 c  0.027 b  0.008 b  ��{Y{�y 

28 may  
11.89 b  28.41 b  0.43 b  0.064 a  0.069 a  ���{Y{�y 

7 june  
18.15 a  33.61 a  0.58 a  0.076 a  0.072 a  ���{Y{�y 

27 june  
�¶^«�ZÅ�~]Ä¿YÂm��Y�c|»�Ä]�Ê¿����ÉZ»{��ËY����{�Äf¨Å��Êf¿Z��Äm�{|¿|��[Â��»�ÊÅ{Z»���{Y�³ .�¾Ì´¿ZÌ»�Ã{Y{��Å��¾Ì´¿ZÌ»�Á�Ã{Â]��Y�°e�¥Á�u�Z]�ÉZÅ

�µZ¼fuY�t����{�Ä]Z�»��ÊÀ »�cÁZ¨e�ºÅ�Z]�|��{�|¿�Y|¿�É�Y{.  
The seeds were moist chilled for 2 weeks at 4 °C condition before germination. Each data are the mean of 3 
replicates and means with the same letters are not significantly different at the 5% probability level.

 

  
¹Â���ËZ»�M :�ÊÅ{Z»����Äf¨Å  

�c|»�Ä]�Ä¯�ÊËZÅ�~]��¿ZË�YÁ�ÄË�ne�lËZf¿���Äf¨Å
�ÉZ»{� �{��Êf¿Z�� Äm�{{Â]� Ã|�� �Z¼Ìe� {Y�³�½Z�¿� |¿

Ä¿YÂm�|��{�cZ¨��ÉY�]�Ä¯�{Y{�ÄrÅZÌ³�µÂ��Á�Ê¿�
�¼m�½Z»��Ã{Z���iY��¬§Ä¿YÂm�ÉZ»{�Á�É�ÁMÊ¿� )��{

�t����|��{(�ÊÀ »|���Y{ .�Ä¯�d�Y�Ê·Zu��{�¾ËY
Ä¿YÂm�d����cZ¨��ÉY�]�,ÄrÅZÌ³�ÄÌÀ]��yZ��,Ê¿�

Ä�Ë��®�y� ½�ÁÄ«Z��®�y� ½�Á� Äq��]� ÃÁÔ�� Äq
ÊÀ »�½Z»��Ã{Z��cY�iY�É�Y{�¼mÄ¿YÂm�ÉZ»{�Á�É�ÁM

ºÅ�]�Ê¿��{ZË�cZ¨���]�¶»Z��Á{�¾ËY��À¯ ��Ì¿�Ã|���{
� |��{�®Ë� t��ÊÀ »|�� �Y{ )� µÁ|m� .(�Ä�ËZ¬»

Ä¿YÂm�|��{�cZ¨��¾Ì´¿ZÌ»��{� ÄrÅZÌ³�µÂ��Á�Ê¿�
�¼m�¦¸fz»�¶uY�»�Á�Ê�ËY�§Y�|¿Á���´¿ZÌ]��~]�É�ÁM

ÊÀ »{Â]�cZ¨�� ¾ËY� �]� �~]� Ê³|Ì��� ½Y�Ì»� �Y{ .��{
d¨��{�Â»�Ä¿YÂm�|��{�Ä]��Â]�»��Y|¬»�¾Ë�f�Ì]�Ê¿�

�¼m� ¹Â��½Z»��É�ÁM)���|��{ (º¯� Á��Y|¬»�¾Ë�e
)��/���|��{ (�¼m�½Z»��¾Ì·ÁY�Ä]��Â]�»��~]�É�ÁM

Ä¿YÂm�|��{�Ê³|Ì���¶uY�»��{�d§��Ìa�Z]�Á�{Â]�Ê¿�
�d§ZË��ËY�§Y)�µÁ|m�.(���À°¼Å�]�¾Ì´¿ZÌ»� Ä�ËZ¬»
�¼m� ½Z»��Ä¿YÂm� ÉZ»{� Á� É�ÁM�ÉY�]� Ê¿����yZ�

Ä¿YÂm� d�����¾Ë�f�Ì]� Ä¯� {Â]� ¾ËY� �Y� Ê¯Zu� Ê¿�
Ä¿YÂm�d�����Ê¿�)���/���Á���{��~] (Ä]�Êf«Á��d�{

� xË�Ze� �{� ZÅ�~]� Ä¯� |»M���� {Y{�y)¹Â�� ½Z»� (
�¼m�Ä¿YÂm�ÉZ»{� Á� Ã|��É�ÁM�� �Ì¿�Ê¿�°C����Á� � {Â]

Ä¿YÂm�d����¾Ë�f�Ì]�½M��Y��a��½Z»��Ä]��Â]�»�Ê¿�
� ÉZ»{� Á� É�ÁM� �¼m� ¹Â����� Äm�{Êf¿Z���Á� {Y�³

º¯�Ä¿YÂm� d���� ¾Ë�e���µÁY� ½Z»�� Ä]� �Â]�»� Ê¿�
�¼m��ÉZ»{�Á�É�ÁM���Êf¿Z��Äm�{��{Â]�{Y�³)�µÁ|m
� .(Ä]�Ä¿YÂm� d���� ¾Ì]� µÂ¼ »� �Â��ÉZ»{� Á� Ê¿�

Ä¿YÂm�ÉY�]�[Â¸�»�{ÂmÁ�Êf^j»�Ê�y�Ä�]Y��,�~]�Ê¿�
{�Y{ .¹Zn¿Y�cZ ·Z�»��½Z�¿�¦¸fz»� ½ZÅZÌ³�ÉÁ�� Ã|�

ZÅZ»{� �{� Ä¯� d�Y� Ã{Y{�[Â¸�»� ÉZ»{� �Y� �eÓZ]� É
Ä¿YÂm�d���Ê»��ÅZ¯�Ê¿�|]ZË .��]�¾ÌËZa�ÉZ»{��ÌiPe

Ä¿YÂm� d���� �ËY�§Y�Ì]� Ê¿�Ä]� ,{Â]� �eÉ�Â��Ä¯
Ä¿YÂm� d���� ÉZ»{� �{� ZÅ�~]� Ê¿����Êf¿Z�� Äm�{

� ÉZ»{� �Y� �f�Ì]� {Y�³���Êf¿Z�� Äm�{�Ä¯� {Â]� {Y�³
½Z�¿�d�{�d�����]�ÓZ]�ÉZ»{�[Â¸�»Z¿�cY�iY�Ã|ÀÅ{
]� º¯Ä¿YÂm� ÊËZÌ¼Ì�ÂÌ]� ÉZÅ|ÀËM�§� �Y� Ê�z�Ê¿�

)Äq�ÃZÌ³�|���Á�ÊËY~£��ËZy}�ÄË�ne (Ê»|�Z].  
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�µÁ|m�-�Ä¿YÂm�ÉZÅZ»{��¿ZË�YÁ�ÄË�ne��¼m�½Z»��Á�Ê¿��Ä¿YÂm�cZÌ�Â�y�ÉY�]�É�ÁM��ÊÅ{Z»�����ËY����{��Ì�Zm��~]�Ê¿���Äf¨Å  

Table 7. Analysis of variance collection time and of germination temperatures for seed germination 
characteristics Prangos ferulacea in under 8 weeks chilling condition  

cZ ]�»�¾Ì´¿ZÌ» 

Mean of squares  
ÄrÅZÌ³�µÂ�  
Seedling 
length  

½�Á Ä«Z��®�y�Äq  
Plumule Dry 

Weight  

½�Á �®�y
Ä�Ë��Äq  

RadicleDry 
Weight  

�ÄÌÀ]��yZ�
rÅZÌ³Ä  

Seedling 
Vigour Index  

�d��� Ä¿YÂm�Ê¿�  
Germination 

Speed  

Ä¿YÂm�|��{�Ê¿� 

Germination 
(%)  

�Äm�{
É{Y�M 

DF 

�ÌÌ¤e��]ZÀ» 

Source of Change 

** 3445.53  ** 0.0025  0.0029**  1088.83**  0.6877**�  829.721**  2 �¼m�½Z»���~]�É�ÁM 

Seed Collection time  
** 1605.55 ** 0.0017  0.0011**  638.2**  0.5259**  665.678**  1 Ä¿YÂm�ÉZ»{�Ê¿� 

Germination Temperature 
ns 3.58 ** 0.000143  0.00027*  60.77**  0.024**  6.9 ns  2  É�ÁM��¼m�½Z»�×�Ä¿YÂm�ÉZ»{�Ê¿�  

Seed Collection time× 
Germination  

Temperature 
2.19  0.0000463  0.000042  0.53  0.0023  3.82  17 �yÊ�ËZ»�M�ÉZ 

Error 
3.12 
  

4.56  16.44  4.34  8.38  6.4   \Ë�� cY�ÌÌ¤e (%) 

CV (%) 

**�,*��Áns�ÊÀ »�\Ìe�e�Ä]��,|��{�®Ë�µZ¼fuY�t����{��Y{��ÊÀ »��Ì£�Á�|��{�Ê»�½Z�¿�Y��½{Â]��Y{�|Å{.  
** and *Significant in statistic level of 1 and 5%, and ns not significant.  

  
�µÁ|m�- Ä¿YÂm�ÉZ»{�Á�É�ÁM��¼m�½Z»��Ã{Z��cY�iY�¾Ì´¿ZÌ»�Ä�ËZ¬»�Ä¿YÂm�|��{�Á�ÄrÅZÌ³�µÂ��cZ¨���]�Ê¿���ÊÅ{Z»����ËY����{��Ì�Zm��~]�Ê¿�

��Äf¨Å 

Table 8- Simple effects mean comparison of the collection time and germination temperature on seed germination 
and seedling lenght of Prangos ferulacea Lunder 8 weeks chilling condition  

Ä¿YÂm��Ê¿� (%)  
Germination (%) 

�ÄrÅZÌ³�µÂ�)Ê¸Ì»��f»(  
Seedling length (mm) 

  �Z¼Ìe  

c 19.68  23.88 c  ��{Y{�y 

28 may  
�¼m�½Z»���~]�É�ÁM  

Seed Collection Time  
b 28.87  b 46.43  ���{Y{�y 

7 june  
a 43.02  71.78 a  ���{Y{�y 

27 june  
a 36.6  a 56.81  15  Ä¿YÂm�ÉZ»{��Ê¿�)°C(  

Germination      Temperature (°C) 
b 24.44  b 37.92  20  

Ä¿YÂm��Y�¶^«�ZÅ�~]�c|»�Ä]�Ê¿����ÉZ»{��ËY����{�Äf¨Å��Êf¿Z��Äm�{|¿|��[Â��»�ÊÅ{Z»���{Y�³ .�¾Ì´¿ZÌ»�Ã{Y{��Å��¾Ì´¿ZÌ»�Á�Ã{Â]��Y�°e�Z]�ÉZÅ
Á�u�µZ¼fuY�t����{�Ä]Z�»�¥��ÊÀ »�cÁZ¨e�ºÅ�Z]�|��{�|¿�Y|¿�É�Y{.  

The seeds were moist chilled for 2 weeks at 4 °C condition before germination. Each data are the mean of 3 

replicates and means with the same letters are not significantly different at the 5% probability level.  
  

� Â´Ë�{Y�� Ã|Ì¬�� Ä])Rodrigo, 2010 (�¶»YÂ�
Ä¿YÂm�d�����ÅZ¯�ÉZ»{� �Y� �eÓZ]� ÉZÅZ»{� �{�Ê¿�

¾ÌXeÁ�a� �{� µÔfyY� ,[Â¸�»��Z¯� �{� µÔfyY� ,ZÅ
�Ê°�y� Z]� ÓZ]�ÉZ»{�¶]Z¬f»�cY�iY� Á�Êf�Ë��ÉZÅZ�£

Ê» |�Z]. Z] ÄmÂe Ä] µÁ|m � ½Z»�� ¾Ì]�¥ÔfyY��ÉZÅ

�¼m�YÂm� ÉZ»{� Á� É�ÁMÄ¿��yZ�� �]� Ê¿� ÄÌÀ] ��~]
ÊÀ »��Ì�Zm�{Â]��Y{ .¾Ë�f�Ì] �yZ� ÄÌÀ] �Â]�»��~] 

�¼m�¹Â��½Z»��Ä]��ÉZ»{�Á�É�ÁM���Êf¿Z��Äm�{��{Y�³
� {Â]Ä¿YÂm� |��{� d¨�� Á{� �{� Är¿M� Ä]Z�»�Á� Ê¿�

Ä¿YÂm�d���d�Y{�]� �Á~]� |�� Ã|ÅZ�»� �Ì¿�Ê¿���Ã|�
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�ÄÌÀ]��yZ�� �´Ë{� ½Z»�� Á{� Ä]� d^�¿� ¹Â�� ½Z»�� �{
É�eÓZ]�|Àf�Y{��Ì¿ )�µÁ|m�( .��yZ���ËY���¾ËY��{

�¼m� ¹Â��½Z»�� ÄÌÀ]� {Á|u�É�ÁM��� Ze����½Z»�� �]Y�]
{Â]�µÁY .�¼m�½Z»��Ä���Å��{�Ä¯�d�Y�Ê·Zu��{�¾ËY
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Table 9- Mean comparison of the collection time and germination temperature interaction on some seed 
germination characteristics of Prangos ferulacea L. under condition of 8 weeks chilling  
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c 0.035 d 0.015  d 8.21  0.33 c  15  ��{Y{�y 

28 may  
d 0.02  d 0.015  e 2.09  0.12 d  20  

0.05 b  b 0.055  c 19.4  b 0.64  15  ���{Y{�y 

7 june  0.038 c  c 0.029  d 8.52  0.28c 20  
0.084 a  a 0.069  40.94 a  a 1.128  15  ���{Y{�y 

27 june  0.053b  b 0.049  b 22.21  b 0.66  20  

�{ �Å ½Âf� ¾Ì´¿ZÌ» ÊWZÅ Ä¯ ¶«Y|u �{ ®Ë ¥�u �f�»�|¿Y |«Z§ cÁZ¨e ÊÀ »�t����{��Y{��|��{ Ê»�|À�Z]. 

In each column means with the same letters are not significantly different at the 5% probability level. 
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