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�Ê���]Ê¿��Ä¿YÂm�ÉZÅ�Ê³�ËÁ��|nÀ¯�¹Z«�Y��~](Sesamum indicum L.) Z]�½M�Ä�]Y��Á��\Ì¯�e
[�q�ÉZÅ|Ì�Y  

 

¹|¬»�Ê¿YÂ����ËÁ�a�* Á  É|Ì��|¼v»�|Ì��  
� - d�Y���ÃÁ�³,�É��ÁZ�¯�Ã|°�¿Y{,�|Æ�»�Ê�Á{�§�ÃZ´�¿Y{.  

� -�|Ìu�d]�e�ÃZ´�¿Y{�,Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�Ã|°�¿Y{�,ÊÅZÌ³�cY|Ì·Âe�ÃÁ�³ÄË�.  
  

Ã|Ì°q  
ºÆ»��Y�[�q�ÉZÅ|Ì�Y�\Ì¯�e�Á�¾£Á��½Y�Ì»Ä¿Y{�¦Ì�Âe�Á�Ê]ZË��Y��{�¶»YÂ��¾Ë�eÊ»��Z¼��Ä]�ÊÀ£Á��ÉZÅ|¿Á� .�,�´Ë{�ÉÂ���Y

Ä¿YÂmÄrÅZÌ³��Y�¬f�Y�Á��~]�Ê¿�|¿�Y{��Y�«��~]��{�{ÂmÂ»��ËZy}��ÌiZe�dve�ZÅ .��Â�À»�Ä]�,Á��¾ËY��Y�Ê���]Ê¿��Ä¿YÂm�ÉZÅ�Ê³�ËÁ���~]
�¹Z«�Y�|nÀ¯(Sesamum indicum L.) Z]�½M�Ä�]Y��Á�[�q�ÉZÅ|Ì�Y�\Ì¯�e��Ä¿Zz¸³�Á�ÃZ´�ËZ»�M��ËY����{�ÊeZ ·Z�»�,¾£Á���ZfyZ���{

�Z]�Ê§{Z�e�0Ô»Z¯�s���c�Â��Ä]���|��¹Zn¿Y�|Æ�»�Ê�Á{�§�ÃZ´�¿Y{��{��Y�°e��ZÆq�Á��Z¼Ìe . ·Z�»�¾ËY��{cZ��|nÀ¯�¹Z«�Y)[Y�Y{�¶»Z� 
�[Y�Y{�, ��½Zf�f�{�, �,�½Zf�f�{ ��,¾ËY�¨�Y�,IS�,JL-13�,�,½Zf�Ì��,½Zf·ÁY�,|Æ�»�,�¼�Z¯�,cÔ¯TS-3¾Ì»Y�Á�, �����dËYÁ�Â¸Ë�Á (�Ä]

�Z¼Ìe�½YÂÀ�ÉZÅ�|¿|��Äf§�³���¿��{��ËZ»�M. �Á�|Æ�»�Ê�Á{�§�ÃZ´�¿Y{�ÊÅZÌ³�Ã|°�ÅÁ�a��Y�¹Z«�Y�¾ËY�Ì¿�¬ve�Ä��Â»cZ¬Ì�ÆeÁ�sÔ�YÄÌ�
� �~]� Á�µZÆ¿� �{k�¯ |¿|�� ÄÌÆe.�f¿�ª^�Ê¿�� Ä¿YÂm�½Z»����Âf»�¾Ë�f¼¯� ,lËZ� (MGT) ½|���^��½Z»����Âf»� Á� (MET) �¹Z«�Y� �{
�½Zf�f�{��½Zf�f�{�,���ÁIS |»M�d�{�Ä] .�¾Ë�f�Ì]�,¶]Z¬»��{MGT Á MET |��Ã|ÅZ�»�|Æ�»�Á�dËYÁ�Â¸Ë�¹Z«�Y��{ .�¹Z«�Y�¾Ì]�Äq��³Y

ÊÀ »�cÁZ¨e�Ã|ÅZ�»�¾£Á��|��{�Á�Ä¿Y{�½�Á�fÌ¿�d�¸£���¿��Y�É�Y{ÊÀ »�cÁZ¨e�¹Z«�Y�¾Ì]��¨�§�d�¸£���¿��Y�Z»Y�,|�¿�-d�Y{�{ÂmÁ�É�Y{
�½Zf�f�{�¹Z«�Y��{�\Ìe�e�Ä]��Ä¿Y{��¨�§�d�¸£�¾Ë�f¼¯�Á�¾Ë�f�Ì]�Ä¯�É�Â��Ä]��|��Ã|ÅZ�»�dËYÁ�Â¸Ë�Á .�Á�®ÌX·ÂÀÌ·�,®ÌX·ÁY�|Ì�Y��m�Ä]

ÊÀ »��Z^e�Y�[�q�ÉZÅ|Ì�Y��ËZ��,®ÌÀ·ÂÀÌ·� Z]�É�Y{MET |Àf�Y|¿ .�|Ì�Y�¾Ì]�Z]�®ÌX·ÁYMET Ê¨À»�Ê´f�^¼Å(R2= 0.73**)  �¾Ì]�Á
�Z]�®ÌÀ·ÂÀÌ·�|Ì�YMET ÊÀ »�Á�d^j»�Ê´f�^¼ÅÉ�Y{(R2= 0.93**)  |��Ã|ÅZ�» .Ê»���¿�Ä]�Á��¾ËY��Y�c|��Ä]�|nÀ¯��~]�ÄÌÀ]�Ä¯�|��

|�Z]�¾£Á��Ã|ÀÅ{�¶Ì°�e��Z^�Y��Ì£�[�q�ÉZÅ|Ì�Y�\Ì¯�e�Ä]�Äf�]YÁ.  
  

É|Ì¸¯�cZ¼¸¯:���Ë��e�É�Ìa�½Â»�M½|���^��½Z»����Âf»�,[�q�|Ì�Y�,Ã|� .  
  

Ä»|¬»  
� |nÀ¯(Sesamum indicum L.)�ºÆ»� �Y�Á� ¾Ë�e

Ê¼Ë|«�Ã{Â]� ZÌ¿{�ÊÀ£Á��½ZÅZÌ³�¾Ë�e(Chung et al., 

������&DUYDOKR�et al., 2012)��Á�®�y�ª�ZÀ»��{�Ä¯
Ê»� �Y�«� �Z¯� Á�d�¯� {�Â»� ½Y�ËY�®�y� Ä¼Ì¿�{�Ì³

(Sepaskhah and Andam, 2001) .�� �{� µZ�����,

��{�ÃZÌ³�¾ËY�|Ì·Âe�½Y�Ì»�Á�d�¯��Ë��t���Â�¯��Ä]
�\Ìe�e�������Á��Zf°Å�������d�Y�Ã|��{�ÁM�]�¾e

(FAO, 2013) .`ÌeÂ¯Y�Á�¹Z«�Y�ÂÀf»��ZÌ�]�ÉZÅ/��Y�Ê
nÀ¯/� Z]� |��{/�[�q� ÉZÅ|Ì�Y� \Ì¯�e� Á� ¾£Á�� |
¨f»/cÁZ mÁ/¿�Y{�{Â//¯�|/]�Ä/À»Y{�Ä/f^�¿�Ä// Ì�Á�0Z//Ê   

  
1- Mean germination time 
2- Mean emergence time 
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Ã|�� �Z³�Z��|¿Y(Asghar and Majeed, 2013) .�Äf�]
�d�¯�º«���Â¿�Ã�ËÁ�Ä]�Á�d�¯�{�Â»�Ä¬�À»��ËY���Ä]

�¾Ì]�|nÀ¯�¾£Á��½Y�Ì»�,Ã|�����Ze������Y�³�|��{
� d�Y� Ã|�(Uzun et al., 2008) .�½Y�Ì»� ¾Ë�f�Ì]

|Ì�YÉZÅ�|Ì�Y� ¶»Z�� �Ì¿� |nÀ¯� ¾£Á�� �{� [�q�
Ê»�®ÌX·ÂÀÌ·� Á�®ÌX·ÁY� |�Z](Uzun et al��� ������

Nzikou et al., 2009) .�½ZÅZÌ³� �{� ÓZ]� |Ì·Âe� Ä»�Ó
�º¯Y�e� Ä]�Ê]ZÌf�{�Á�dÌ¨Ì¯� Z]�ÉZÅ�~]�|Ì·Âe� ,ÊÀ£Á�

ª§Â»��Y�¬f�Y�ªË����Y�[Â¸�»ÄrÅZÌ³��Ì»M�ÉZÅµZ»�¿�
Ê»�­Zy��f�]��{�|�Z](Bishnoi et al., 2007) .�¾ËY�Z]
�Y� Ê°Ë� ,{ÂmÁ��ª�ZÀ»� �{� Ã�ËÁ� Ä]� |nÀ¯� cÔ°�»

��^�� ,­Zy� ¾ÌËZa� d]Â��� Z]�®�y� Ä¼Ì¿� Á�®�y
ÄrÅZÌ³�¦Ì ���Y�¬f�Y�Á�½|��Ã{Â]�­Zy��f�]��{�ZÅ

(Grichar et al., 2001)�Ê»� Ä¯��nÀ»�dËZÆ¿� �{�|¿YÂe
{Â��É{Z�f«Y� {�°¸¼���ÅZ¯� Ä] .� Äf�]� ,ÄnÌf¿� �{�Ä]

�º«�� ,��¿� {�Â»�cZ¿Z°»Y� ZË� Á� Ä¬�À»�Ê¼Ì¸«Y��ËY���ZË
Ê»� ÃZÌ³� ¾ËY� �Y� Ê»Z«�Y�[Zzf¿Y�d�Z¯�dÆm�d�ËZ]
Ä¿YÂm�ÉY�Y{�Ä¯�|¿Â��É�eÓZ]��~]�ÄÌÀ]� Ã�ËÁ�Ä]�Á�Ê¿�

|À�Z] .� ,�»Y�¾ËY�Ä»�Ó��~]�Ê°Ë�Â·ÂË�Ì§�dÌ¨Ì¯�¾ÌÌ e
½Â»�M��Z�Y� �]��Ì¿� Á� |nÀ¯� ¹Z«�Y� �{� �~]� ÄÌÀ]� ÉZÅ

�ZÅ�~]�¾ËY�ÄÌÀ]��]��iÂ»�¶»YÂ��Ê���]|�Z]�Ê». �ÃÁÔ�
��]~]�|Ì·ÂedÌ¨Ì¯�Z]�ÉZÅ��,�Á�¾£Á��½Y�Ì»��Ì¿�\Ì¯�e

� [�q� ÉZÅ|Ì�Y� �YºÆ»�Á� Ê]ZË��Y� �{� ¶»YÂ�� ¾Ë�e
Ä¿Y{�¦Ì�Âe�|Àf�Å�ÊÀ£Á��ÉZÅ(Were et al., 2006)-�

¾£Á�� Ä¯� É�Â�� Ä]�ÉÓZ]� |��{� Z]� ÊÅZÌ³� ÉZÅ
�Ä]� É�f�Ì]� dÌ�Z�u� �Z^�Y� �Ì£� [�q� ÉZÅ|Ì�Y

�|¿�Y{�½|��Ã|Ì�¯Y(Mohdaly et al., 2011) .�ÉÂ���Y
Ä¿YÂm� ,�´Ë{�Ê�Y��� ½ZÅZÌ³� ÉZÅ�~]� �Y�¬f�Y� Á� Ê¿�

� �~]� �{� ÊËY~£� �ËZy}� ½Y�Ì»� �ÌiPe� dve)�¶»Z�
¾£Á��Á�¾ÌXeÁ�a�,cY�|ÌÅÂ]�¯ (Ê»�|�Z](Soltani et 

al���������1RQRJDNL������� .Ä¿YÂm�Ê���{Ä¿Y{�Ê¿�-

��Â�À»� Ä]� �~]� �{� Ã|�� Ã�Ìy}�ÉZÅ|ÌbÌ·� ,ÊÀ£Á��ÉZÅ
�¾Ì»PeÀ¯YÁ�¹Zn¿Y�dÆm�É��¿Y��¶Ì°�e�Á�Ê·Â¸��ÉZÅ

Ê»� Ã{Z¨f�Y� |Ë|m� ÉZÅ�ZfyZ�� |¿Â�(Mostafa and 

5DKPD�������:DQDVXQGDUD�et al., 1999) .�,¾ËY�]ZÀ]
0Zf^�¿� ½Y�Ì»� Ä]� ÄmÂe� Z]��|nÀ¯� Ä¿Y{� ¾£Á�� ÉÓZ]

(Rostami et al., 2014)Ê»���¿�Ä]�,��Å��{��~]�ÄÌÀ]�|��
»��Ì£�ZË�Á�ºÌ¬f�»��Â��Ä]�ÃZÌ³�¾ËY�¹Z«�Y��Y�®Ë�ºÌ¬f�

��Ì¿�Á�¾£Á��dÌ¨Ì¯�Ä]�Äf�]YÁ\Ì¯�e��[�q�ÉZÅ|Ì�Y
¶Ì°�e�Ã|ÀÅ{��ZfyZ�|�Z]�ÃZÌ³�¾ËY��{�¾£Á� .�¾ËY��Y

�ÉZÅ|Ì�Y�\Ì¯�e�Á�¾£Á��½Y�Ì»�¾Ì]��Z^e�Y�¾f§ZË�,Á�
¶Ì°�e� [�q� Ã|ÀÅ{� �ZfyZ��¹Z«�Y� �~]� ÄÌÀ]� Z]� ¾£Á�

�|nÀ¯Ê»d�ËZ]�{�Ì³��Y�«�ÄmÂe�{�Â». ���ËZ»�M�¾ËY
�¥|Å� Z]Y� Ä�ËZ¬»�|��{� ,�~]� ÄÌÀ]� ��¿� �Y� |nÀ¯� ¹Z«�

[�q�ÉZÅ|Ì�Y�\Ì¯�e�,¾£Á��¾£Á�����ZÀ��Êy�]�Á
��¨�§�Á�½�Á�fÌ¿�¶»Z��Ê¿| »�Ê���]��Ì¿�Á�¾Ì]��Z^e�Y

��~]�ÄÌÀ]�Z]�[�q�ÉZÅ|Ì�Y|��¹Zn¿Y.  
  

�Á��Á�{YÂ»ZÅ  
�ËZ»�M�ÊuY��  

ÊeZ ·Z�»� ,�ËZ»�M� ÉY�mY� dÆm�µZ�� �{ÉZÅ 
���� � Á���� � �{� �ËY��� ÃZ´�ËZ»�M� Á�Ä¿Zz¸³

�¿Y{� ÊeZ¬Ì¬ve� Ê�Á{�§� ÃZ´� |Æ�»� Á�s��� \·Z«� �{
� Z]�Ê§{Z�e� 0Ô»Z¯���|�� ¹Zn¿Y� �Y�°e� �ZÆq� Á� �Z¼Ìe .

[Y�Y{�¶»Z��|nÀ¯�¹Z«�Y �[Y�Y{� , ��½Zf�f�{� , ��,
½Zf�f�{ �� ,¾ËY�¨�Y� ,IS� ,JL-13�,�¼�Z¯� ,cÔ¯� ,

� ,½Zf�Ì�� ,½Zf·ÁY� ,|Æ�»TS-3¾Ì»Y�Á� , ������Â¸Ë� Á
dËYÁ ZÅ�Z¼Ìe� ½YÂÀ�� Ä]�Äf§�³� ��¿� �{� �ËZ»�M� É
|¿|� .�ÃZ´�¿Y{� ÊÅZÌ³� Ã|°�ÅÁ�a� �Y� ¹Z«�Y� ¾ËY

¬ve�Ä��Â»�Á�|Æ�»�Ê�Á{�§cZ¬Ì�ÆeÁ�sÔ�YÄÌ��µZÆ¿
k�¯��~]�Á |¿|��ÄÌÆe .ZÅ�f»Y�ZaÉ�³�Ã�Y|¿YÉ�Ì��¶»Z�

��{�YÂ»�Ë�|¿{Â]:  
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[�q�ÉZÅ|Ì�Y�Á�¾ÌXeÁ�a�,¾£Á��|��{�¾ÌÌ e  
� �Y� �aÄÌÆe�¹Z«�Y� ,� Y|f]Y|��{�� ¾£Á�)���Âe

{Ä¸�¯Â�� ÃZ´f�(�� ¹Zy� ¾ÌXeÁ�a� Á)� ½�Á�fÌ¿� |��{ ×
��/� (�º«���Å�É�Ì³�Ã�Y|¿Y|� .� ,Á��¾ËY��Y����¹�³

�[ZÌ�M��Y��a��ËZ»�M�ÉZÅ�Z¼Ìe� �Y�®Ë��Å� �Y� �~]
�Ä]�Á��Â¸z»�½Y�´Å� Z]��ZÆq�Ä]�®Ë�d^�¿�Ä]� ,½{�¯

�c|»���� �°Ì�� ÃZ´f�{� ÉÁ��d�Z�)������{� �Á{
Ä¬Ì«{ (�|��Ã{Y{��Y�«(Farhoosh et al., 2009) .��Y��a

�,¶�Zu�µÂ¸v»��Y�µÔu�É�Z�Y|m����¾£Á���Y�Ã��«
Ä¿Â¼¿��Y�®Ë��Å�ZÅ�Y��Ä]�Á�ÄfzË���ËZ»�M�Ä·Â·�®Ë��{
Ê�� d¨Å� ½M�Ä§Z�Y� �ÓÂ»� Á{� Ê·Â¿Zf»� �Zfa� Ê�

|Ë{�³.  
  

�¾]��{��ËZ»�M�Ä·Â·��b�É�Z»�ÉZ»{��{ ��-���
� Äm�{Êf¿Z�{Y�³�|�� Ã{Y{� �Y�« .�½{Y{� ½Z°e� �Y��a

fv»�,µÂ¸v»®qÂ¯�Ä·Â·�®Ë�Ä]�½M�cZËÂ�Á�¶¬fÀ»��e
¾]�ÉZ»{�½Z¼Å��{d§�³��Y�«�Ä¬Ì«{�Ä��c|»�Ä]�É�Z» .

��Y� �Â^�� Á� µÂ¸v»� �Y� ÊËÁ�� �Z§� ¾f�Y{�]� �Y� �a
d]Â���dÆm� ºÌ�Zfa�cZ¨·Â��½{�¯�¥Z�� Á�É�Ì³

Ä¿Â¼¿��Y�®Ë��Å�,½M�Ê§Y�³ÂeZ»Á�¯��Z³�ÃZ´f�{�Ä]�ZÅ
|¿|��ªË��e�Ê»�m .Ä¿Â¼¿�®Ìa� Ä�ËZ¬»� Z]Z]� ZÅ��®Ìa

��Z�Y� �]� Á� {�Y|¿Zf�YRRT �®Ìa�ÉZÅ|Ì�Y� �Â¿� ,� ZÅ
½M��Y�®Ë��Å��Ë{Z¬»�Á�ÊËZ�ZÀ��[�q�Ä^�Zv»��Y� ZÅ

®Ìa� ÊÀvÀ»� �Ë�� t��|�� ¾ÌÌ e� Ä¸�Zu� ÉZÅ 
(Lutterodt et al���������3LUDV�et al., 2013).  

  

½�Á�fÌ¿�Á��¨�§�|��{�¾ÌÌ e  
� ½�Á�fÌ¿� |��{)� ÃZ´f�{Kjeldahl- PECO�µ|»� ,

psu 55 (� �¨�§� Á)� ÃZ´f�{Spectrophotometer-

JENWAY�µ|»�,���� (�¹Z«�Y��Y�®Ë��Å��~]��{)��]
                                                                                  

1- Relative retention time 

��{�¹�³�\�u�~]�¹�³�|�( �Á�� Z]�\Ìe�e�Ä]�ÉZÅ
�µY|¸n¯(AOAC, 2000)��Ê¸Ë��Á�Ê§�Â»�Á(Murphy 

and Riley, 1962) |��É�Ì³�Ã�Y|¿Y.  
  

�¾ÌÌ eÉZÅ�f»Y�Za�|nÀ¯�¹Z«�Y��~]�®Ë�Â·ÂË�Ì§  
Y�¾ÌÌ e� �Â�À»� Ä]�½�Á� ,�ËZ»�M�¾ËY� �{� �~]� Ã�Y|¿

� �Y�®Ë� �Å� Ä¿Y{� �Y�Å¹Z«�Y�|�� ¾ÌÌ e .�¾ÌÌ e� dÆm
Ä¿YÂm�|��{{�Y|¿Zf�Y�Ê¿��Á�Ä¿YÂm�½Z»����Âf»Ê¿�� 

(MGT)� c|»� Ä]� º«�� �Å� ÉZÅ�~]� ,�����{� �Á�
��ÂeZÀÌ»��)�Z]�ÉZ»{���Êf¿Z��Äm�{�{Y�³(�f§�³��Y�«|À .

�¾ÌÌ e�dÆmMGT  ��YÄ�]Y��|��Ã{Z¨f�Y��Ë� (Demir 

et al���������.KDMHK-Hosseini et al., 2009):  
) �Ä�]Y�( MGT= Ón.T / Ón                                

     

½M��{�Ä¯ :n�����Ä/¿YÂm�|/Ë|m�ÉZÅ�~/]�{Y|/ e��{�Ã{�
��Á�T�Á T�Ä¿YÂm��Z£M��Y�ZÅ�Á��{Y| eÊ¿���{Â/]. ���Â/Æ�

Ê¸Ì»�Á{�É�f»�­Â¿Ä�Ë�Äq��½YÂÀ��Ä]Ä¿YÂm��ZÌ »�Ê/¿��
///�¿��{|///��Ä///f§�³�� .�½Z///ËZa��{�Ã�Á{����,Ã�Á��½�Á

ÃZÌ³�®�yÄq������|/��Ä^/�Zv»�¹Z/«�Y��Y�®/Ë��/Å��{�Z/Å 
(Thant et al., 2010).����,®//�y�½�Á�Ä^/�Zv»�d/Æm

Ä¿Â¼¿�c|»�Ä]�ZÅ����ÉZ»{�Z]�Ê¿ÁM��{�d�Z�����Äm�{
Êf¿Z�|Àf§�³��Y�«�{Y�³. ��½|/���^��|��{�¾ÌÌ e�dÆm

½|���^��½Z»����Âf»�Á� (MET),��{Y|/ e ������{��~/]
½Y|¸³���Ê°Ìf/�Ôa�ÉZ/Å)���º/nu�Z/]�/������/a�Á�¹�³Â/¸Ì¯

�ÉY�Y{�­Zy�Z]�Ã|�����Á����|��{����¾/��|��{ (
�c|///»�Ä///]�Á�Äf///�Z¯���Ä///¿Zz¸³��ËY�///���{��Á��ÉY

)Ê^�¿�d]Â�� :����Á��ÉZ»{�Á�|��{ /\� :��  /���
Êf¿Z��Äm�{{Y�³ (��|/Àf§�³��Y�/« .��½Y|/¸³�É�Z/Ì]M��ÉZ/Å

��/]�Ã|/���¯}�Ã�Á{�Ê���{���¿�{�Â»���¹Z/n¿Y��/�¬»�[M�Z
                                                                                  

2- Mean germination time 
3- Mean emergence time 
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d§�³ .������/Å��{�Ã|/���^/��ÉZÅ�~/]�,Ã�Á{�¾ËY�µÂ���{
�d//ËZÆ¿��{�Á���Z¼//���Á�MET���Z//�Y��//]Ä//�]Y� ��

���|/��Ä^/�Zv»(Demir et al���������.KDMHK-Hosseini 

et al., 2009):  
)Ä�]Y��( MET= Ón.T / Ón                                   

½M��{�Ä¯ :n�³�{Y| eÃZÌÄqÉZÅ�|m|Ë ��{�Ã|���^�
��Á�T�Á T�����Z//£M��Y�Z//Å�Á��{Y|// e��{Â//]�½|//���^//�. 

¹Y|¿Y�¾Ì·ÁY�Ã|ÅZ�»��^��ÉZÅ³ÃZÌÄq��Ä]�­Zy�t����{
�½YÂÀ�Ä¿YÂm��ZÌ »Ê¿���|/��Äf§�³���¿��{.�����/]��~/]�Ä/ÌÀ]

�É�Ìa��Ë��e�½Â»�M��Z�Y�½Y�Z°¼Å�Á�d¿Ze���Âe�Ä¯
(Thant et al., 2010)��,{Â]�Ã|��{ZÆÀ�Ìa�|nÀ¯�ÃZÌ³��{

��¾ÌÌ e| .�½ÁM�®Ë��Y��Â�À»�¾ËY�ÉY�])�ÉZ»{��-���
Äm�{�Êf¿Z�{Y�³ (��ÂeZ°Ì�{�Á)���d/]Â���{Z/nËY�dÆm
�Ê^//�¿����É|//��{ (�|//��Ã{Z¨f//�Y .��¦//¯��{�Y|//f]Y

������b/��Á�Ä/fzË��[M�®^/�»�Äv¨/���Ë��Ze��ÂeZ°Ì�{
�ZÅ�~]�Y���Y�«�®^�»�Äv¨��ÉÁ����¾f/�]��Y�|/ ]�Á�Ã{Y{

�{[ ½M��c|»�Ä]�����½ÁM��{�d�Z���|/��É�Y|Æ´¿ .
�½ZËZa��{�Ä¸u�»�¾ËYÄ¿YÂm�½Â»�M�,{�Y|¿Zf�Y�Ê¿�MGT�

ÃZÌ³�®�y�½�Á�Á�Äq������Ä/¯�Ê·Â/�Y�ª/^���/]�Á�0Y{|/n»
Ã�Y|¿Y�,|Ë{�³��¯}¾ÌÌ e�Á�É�Ì³�|�.  

  

É�Z»M�¶Ì¸ve�Á�ÄË�ne  
ÄË�ne  � ¶Ì¸ve� ÁÃ{Y{� É�Z»M�� ÉZÅ��Y� ¶�Zu

¹�¿��Y�Ã{Z¨f�Y� Z]��ËZ»�M���Y�§Y9.3 SAS�d§�³�¹Zn¿Y 
(SAS, 2011) .Ä�ËZ¬» �¾Ì´¿ZÌ» �Ã{Y{ZÅ �½Â»�M��Z�Y��]

ÊÀ »�¥ÔfyY�¶«Y|u� �Y{(LSD)�Á��µZ¼fuY�t��� �{
|��¹Zn¿Y�|��{�lÀa.  

  
hv]�Á�lËZf¿  

Ä¿YÂm� ½Â»�M� �Y� Ä¸�Zu� lËZf¿� �Z�Y� �]�Ê¿�
���¿��Y�¹Z«�Y�¾Ì]�cÁZ¨e�,{�Y|¿Zf�YMGT�®�y�½�Á�,

ÃZÌ³� Á� ½|�� �^�� |��{� ,ÄqMET��É�Z»M� ��¿� �Y

ÊÀ »� {Â]� �Y{)� µÁ|m�.( �,Ä ·Z�»� {�Â»� ¹Z«�Y� ¾Ì]� �{
�½Zf�f�{��½Zf�f�{�,���ÁIS��¾Ë�f¼¯�ÉY�Y{�\Ìe�e�Ä]
� ½Y�Ì»MGT�� ÁMET�|¿{Â] .�¾Ë�f�Ì]� ,{ÂmÁ� ¾ËY� Z]

�Ã|ÅZ�»�|Æ�»�Á�dËYÁ�Â¸Ë�¹Z«�Y��{�cZ¨��¾ËY�½Y�Ì»
� |Ë{�³)µÁ|m � .(�½�Á� ¾Ë�f�Ì]� ,�´Ë{� ÉÂ�� �Y

ÃZÌ³�®�y�½Zf�f�{�º«���{�½|���^��|��{�Á�Äq��
{�Á�½Zf�f����yZ��¾ËY�½Y�Ì»�¾Ë�f¼¯�Á�º«���{�ZÅ

�|��d^i�dËYÁ�Â¸Ë)�µÁ|m�.( ��Ë��e�½Â»�M�µZ^¿{�Ä]
ÊÀ »� cÁZ¨e� ¹Z«�Y� ¾Ì]� ,É�Ìa�|��{� ��¿� �Y� É�Y{

Ä¿YÂm�|�¿�Ã|ÅZ�»�Ê¿�)�µÁ|m� .(�Ä]Z�»�{ÂmÁ�¾ËY�Z]
Ä¿YÂm� ½Â»�M� ½Y�Ì»� ¾Ë�f¼¯� Ê¿�MGT��¹Z«�Y� �{

� ½Zf�f�{�� ½Zf�f�{� ,��� ÁIS��Ì]� Á�¾ËY� �Y|¬»� ¾Ë�f
�|��¾ÌÌ e�|Æ�»�Á�dËYÁ�Â¸Ë�¹Z«�Y��{��yZ�)�µÁ|m

� .(�½�Á� ¾Ë�f�Ì]� ,É�Ìa� �Ë��e� ½Â»�M� ÄnÌf¿� �{
� ½Zf�f�{� ¹Z«�Y� �{� \Ìe�e� Ä]� �Ì¿� ÄrÅZÌ³�®�y��,

� ½Zf�f�{��� ÁIS�� |»M� d�{� Ä])� µÁ|m�.( �½Â»�M
Ä¿YÂm� |��{Ê¼¿� 0ÓÂ¼ »� Ê¿���{� Y�� �~]� ÄÌÀ]� |¿YÂe

� �Â�� Ä]� Ä���»� �ËY���Ìa� Ê¬Ì«{� 0Ô»Z¯�|À¯� ÊÀÌ]
(Noli et al., 2008)�Ìa� ��¿� �Y� Ä°¸]� ,�dÌ �Á�ÊÀÌ]

��yZ��,½|���^��Á��~]�ÄÌÀ]�Ê «YÁMGT��Ã�ËÁ�Ä]�Á
MET�Ê»��Y{�Ây�]�É�f�Ì]�dÌ¼ÅY��Y�|À�Z](Khajeh-

Hosseini et al., 2009) .�¾Ì]�ÉÓZ]�Ê´f�^¼ÅMGT��Z]
MET )�¶°�A :�(ÃZÌ³�®�y�½�Á�¾Ì]�,�Z]�ÄqMET 

)�¶°�B :� (�Z]�½|���^��|��{�¾Ì]�ÁMET )�¶°�C 
:� (Ê»� ½Â»�M� dÌ¼ÅY� Ã|ÀÅ{� ½Z�¿� |¿YÂeMET���{

dÌ¬§Â»� �Y�¬f�Y� Á� �~]� ÄÌÀ]� {�ÁM�]ÃZÌ³� �Ì»MÄq�ZÅ
|�Z] .�½Y�Z°¼Å�Á��Ì»{�,lËZf¿�¾ËY�Ä]Z�»(Demir et al., 

2008)��¾Ì]�d^j»��Z^e�Y��Ì¿MGT��Z]MET���Z^e�Y��Ì¿�Á
� ¾Ì]� Ê¨À»MET�� Z]ÃZÌ³� ®�y� ½�ÁÄq�¶¨¸§� ÉZÅ

(Capsicum annuum L.)�|¿{Â¼¿� Ã|ÅZ�»� Y�. �¹Z«�Y
ÊÀ »�cÁZ¨e�Ä¿Y{��Y�Å�½�Á���¿��Y�|nÀ¯|Àf�Y{�É�Y{ .
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� ½Zf�f�{� º«����Á�¾Ë�f�Ì]�ÉY�Y{�\Ìe�e� Ä]� |Æ�»� Á
�|¿{Â]� Ä¿Y{� �Y�Å�½�Á�¾Ë�f¼¯)�µÁ|m� .(�Z]�¾ÌÀr¼Å

ÊÀ »�cÁZ¨e� ¹|�� {ÂmÁ¿� �Y� |nÀ¯� ¹Z«�Y� ¾Ì]� �Y{���
�Ä¿Y{�¾£Á��Á�½�Á�fÌ¿�|��{)�µÁ|m���Á�(�cÁZ¨e� ,

ÊÀ »�Ä¿Y{��¨�§�d�¸£���¿��Y�¹Z«�Y�¾Ì]�{Â]��Y{)�µÁ|m
�(� ½Zf�f�{� º«�� Ä¯� É�Â�� Ä]� -���Á� ¾Ë�f�Ì]� ÉY�Y{

�Ä¿Y{��{��¨�§��Y|¬»�¾Ë�f¼¯�ÉY�Y{�dËYÁ�Â¸Ë�Á�|Æ�»
� |¿{Â])� µÁ|m�.( ��f�]� �]� º¯Zu� �ËY��� �]� ÃÁÔ�

Ä¿YÂm�c�|«�,­Zy�Ê¿�ÄrÅZÌ³�½|���^��Á�0Z�Z�Y�ZÅ
]� Äf�]YÁ/Ì»� Ä/Ì¨Ì¯� Á� ½Y�/Ìy}� {YÂ»�d/Ã�¿Y{� �{�ÉY/�Ä

Ê»� |�Z](Peltonen-Sainio et al��� ������ )DOODKL� et 

al., 2013) .  
½Y�Ì»� ,�«YÁ��{ �{YÂ»Ã�Ìy}��{�Ã|� � �~]�ªË����Y
ÃZÌ³�|����]��ÌiPeÃZÌ³�¶Ì°�e�Á�½|���^��,ÄqÄq�ÉZÅ

�� ­Zy� �f�]� �{� µZ»�¿Ê»� �Y�«� �ÌiPe� dve� Y�|Å{ 
(Elamrani et al., 1992) .��Y�Å� ½�Á� ,�´Ë{�ÉÂ�� �Y
Ê»� ,�~]� Ã�Y|¿Y� ZË� Ä¿Y{�{YÂ»� ½Y�Ì»� �]� 0Z¼Ì¬f�»� |¿YÂe

Ä¿YÂm�d����,�~]��{�ÉY�Ã�Ìy}ÃZÌ³�|���Á�Ê¿�Äq-

�|�Z]��iÂ»�Ä¸�Zu�ÉZÅ�/LDR�DQG�<DQ��������+RMMDW��

2011) .ÊÀ »��Z^e�Y� ,Zf�Y��¾ËY� �{]� �Y{��~]� Ã�Y|¿Y�¾Ì
ÃZÌ³� ÄÌÀ]� Z]� Ä^Àa� ¹Z«�Y� �{� Äq(Gossypium hirsutum)�

� ½Y�Z°¼Å� Á� �|ÀÌ�� ��Âe(Snider et al., 2014)�
d�Y� Ã|����Y�³ .�¾Ì]� �Ì¿��ËZ»�M� ¾ËY� lËZf¿� ª^�
� Z]� Ä¿Y{� �Y�Å� ½�ÁMET�ÊÀ »� Á� Ê¨À»� Ä�]Y��É�Y{

�|Ë{�³�Ã|ÅZ�»)�¶°�A :� (Ê»�Ä¯�Ã|ÀÅ{�½Z�¿�|¿YÂe
�Ã�Y|¿Y�dÌ¼ÅY|�Z]�½M��~]�ÄÌÀ]�{Â^Æ]��{�|nÀ¯��~].  

�Á�¾ÌXeÁ�a��ËZy}�½Y�Ì»�Ã|��ÄfyZÀ���¬¿�{ÂmÁ�Z]
dÌ·Z §��]�¾£Á�Ä¿YÂm�ÉZÅÃZÌ³�|�����Z£M�Á�Ê¿�-

�Äq(Seyyedi et al., 2015)�¹|����Zu��ËZ»�M��{�,
ÊÀ »� cÁZ¨e�Á� ¾£Á�� |��{� ��¿� �Y� ¹Z«�Y� ¾Ì]� �Y{

� ½�Á�fÌ¿� d�¸£)� µÁ|m��� Á� (e�Y� ¹|�� �Ì¿� Á��Z^
ÊÀ »� Z]� ½�Á�fÌ¿� d�¸£� ¾Ì]� �Y{MET )� ¶°�B :� (

�Á� ¾£Á�� |��{� ÉÓZ]� t��� ¶Ì·{� Ä]� d�Y� ¾°¼»
|�Z]�Ä ·Z�»�{�Â»�¹Z«�Y�Ê»Z¼e��{�½�Á�fÌ¿ .  

  
�µÁ|m�-�Ä^Àm�Êy�]�Ä]��Â]�»��¿ZË�YÁ�ÄË�ne|nÀ¯�¦¸fz»�¹Z«�Y��{��~]�®Ë�Â·ÂË�Ì§�ÉZÅ  

Table 1- Analysis of variance of some physiological aspects of seed in different sesame cultivars 

�ÌÌ¤e��]ZÀ»  
S.O.V 

�Äm�{
É{Y�M  

df 

ÊÅZ´�Ì»�M��ËY��  
Laboratory condition 

 
Ä¿Zz¸³��ËY��  

Greenhouse 
condition 

 
É�Ìa��Ë��e�½Â»�M  

Accelerated aging test 
��Y�Å�½�Á

Ä¿Y{  
1000 
seed 

weight 

½�Á�fÌ¿ 

N 

�¨�§  
P 

��Ä¿YÂmÊ¿  
Germination 

���Âf»
�½Z»�
�Ä¿YÂm
Ê¿� 

MGT 

�®�y�½�Á
ÄrÅZÌ³  

Seedling 
dry 

weight 

 
½|���^�  

Emergence 

���Âf»
�½Z»�
��^�
½|� 

MET 

 
Ê¿��Ä¿YÂm  

Germination 

���Âf»
�½Z»�
�Ä¿YÂm
Ê¿�  

MGT 

�½�Á
ÄrÅZÌ³  

Seedling 
weight 

�Z¼Ìe  
Treatment 

14 5.52 ns 0.88 
** 3.08 **  103.92 ns 1.25 

**  22.86 ns 0.68 
* 1.93 ** 0.065 

** 
0.005 

ns 
0.012 

** 

Z�y  
Error 

15 5.16 0.049 0.06  73.69 0.41  56.18 0.33 0.05 0.007 0.041 0.001 

**�,*��Áns Ä]��\Ìe�eÊÀ »�µZ¼fuY�t����{��Y{®Ë��,|��{lÀa�ÊÀ »�¥ÔfyY�¹|��Á�|��{�Y{�Ê»|À�Z]  
**, * and ns are significant at the 0.01 and 0.05 levels of probability and no significant, respectively. 
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�µÁ|m�-�Ä^Àm�Êy�]�Ä]��Â]�»�¾Ì´¿ZÌ»�Ä�ËZ¬»|nÀ¯�¦¸fz»�¹Z«�Y��{��~]�®Ë�Â·ÂË�Ì§�ÉZÅ  
Table 2- Mean comparison of some physiological aspects of seed in different sesame cultivars 

�¹Z«�Y|nÀ¯  
Sesame 
cultivars  

ÊÅZ´�Ì»�M��ËY��  
Laboratory condition 

  Ä¿Zz¸³��ËY��  
Greenhouse 
condition 

 É�Ìa��Ë��e�½Â»�M  
Accelerated aging test �½�Á

Ä¿Y{��Y�Å  
1000 
seed 

weight 
(g)  

½�Á�fÌ¿ 

N 
(g 

100 
g-1)  

�¨�§  
P 
(g 

100 
g-1)  

Ê¿��Ä¿YÂm  
Germination 

(%) 

���Âf»
�½Z»�
�Ä¿YÂm
Ê¿�  

MGT 
(day) 

�½�Á
ÄrÅZÌ³  

Seedling 
weight 
(mg) 

  

½|���^�  
Emergence 

(%) 

���Âf»
�½Z»�
��^�
½|�  

MET 
(day) 

 

Ê¿��Ä¿YÂm  
Germination 

(%) 

���Âf»
�½Z»�
�Ä¿YÂm
Ê¿� 

MGT 
(day) 

�½�Á
ÄrÅZÌ³  

Seedling 
weight 
(mg) 

   

�[Y�Y{�   
Darab 2 

100.00 4.33 4.54 
 

69.00 11.15 
 

85.00 4.92 3.66 3.10 3.50 0.45 

�[Y�Y{- ��  
Darab 14 

99.00 4.80 3.95 
 

62.00 11.77 
 

84.00 5.39 3.13 3.16 3.39 0.37 

½Zf�f�{- �  
Dashtestan 

2 

100.00 3.91 5.27 

 

75.00 10.42 

 

88.00 4.36 4.20 3.47 3.45 0.51 

½Zf�f�{ - � 

Dashtestan 
5 

98.00 3.96 5.27 
 

70.00 10.44 
 

82.00 4.61 4.19 3.34 3.43 0.48 

¾ËY�¨�Y  
Esfaraen 

97.00 4.80 3.89 
 

66.00 11.24 
 

87.00 5.02 3.10 3.15 3.50 0.42 

IS 100.00 4.03 5.15  71.00 10.74  84.00 4.64 4.11 3.33 3.50 0.49 

JL-13 100.00 4.08 3.40 
 

65.00 11.52 
 

84.00 5.20 2.69 3.28 3.44 0.39 

cÔ¯ 

Kalat 
98.00 4.09 4.97 

 
71.00 11.11 

 
86.00 4.69 3.88 3.06 3.44 0.49 

�¼�Z¯ 

Kashmar 
100.00 4.19 3.95 

 
64.00 11.36 

 
84.00 5.25 3.19 3.11 3.45 0.39 

|Æ�» 

Mashhad 
98.00 5.19 3.05 

 
60.00 12.04 

 
84.00 5.64 2.41 3.00 3.52 0.35 

½Zf·ÁY 

Oltan 
99.00 4.20 4.14 

 
66.00 11.15 

 
83.00 4.90 3.33 3.10 3.47 0.45 

½Zf�Ì� 

Sistan 
97.00 4.21 4.56 

 
67.00 11.15 

 
86.00 4.89 3.62 3.20 3.43 0.46 

TS-3 98.00 5.01 3.14 
 

60.00 11.94 
 

84.00 5.54 2.48 3.09 3.46 0.36 

¾Ì»Y�Á ���� 

Varamin 
2822 

97.00 4.54 3.48 
 

62.00 11.71 
 

79.00 5.40 2.76 3.09 3.49 0.38 

dËYÁ�Â¸Ë 

Yellow 
White 

99.00 5.34 2.43 

 

57.00 12.12 

 

80.00 5.72 1.98 3.09 3.45 0.35 

LSD (P = 
0.05) 

3.234 0.314 0.349 
 

15.226 0.802 
 

10.675 0.813 0.311 0.121 0.290 0.049 

  
Ã�ËÁ��¬¿�µÂ¸��t����{�É��¿Y�µZ¬f¿Y��{��¨�§�ÉY

� �{� LY�mY� ¾Ë�f¼Æ»� �Y� Ê°Ë� Á� Äf�Y{��ZfyZ�
¾ÌXeÁ�a� Á� ZÅ|ÌbÌ·Â¨�§Ê»� �~]�ÉZÅ�|�Z](Nicanuzia 

dos Prazeres et al., 2004) .d�¸£���Y� ,�~]� �¨�§
� {Â^Æ]� �{� ¶»YÂ�� ¾Ë�f¼Æ»Ä¿YÂm� |ÀËM�§�|��� Á� Ê¿�

ÃZÌ³�ÄÌ·ÁYÃ{Â]�Äq Ê»�ÁdÌ¬§Â»��Y�¬f�Y��{�|¿YÂe��Ì»M
ÃZÌ³Äq� |�Z]� Äf�Y{� É�iÂ»� �¬¿� ZÅ�0RGL�� ������

Peltonen-Sainio et al���������6DZDQ�et al., 2011). 
�dÌ¼ÅY� ,�Z^e�Y�¾ËY� �{� {Â^Æ]� �{� ��À��¾ËY� Ã�ËÁÄÌÀ]�
� ZËÂ��|À¿Z»�Ê¿ZÅZÌ³��~](Bishnoi et al., 2007)�Ä^Àa� ,
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(Sawan et al., 2011) �ZÌ]Â·�Á(Pacheco et al., 2012) 
d�Y� Ã|����Y�³ .��Ì¿� �~]� �{� �¨�§�d�¸£��ËY�§Y

ÃY�Ã|�� ÄfyZÀ�� É�Z¯��®�y� ½�Á� �ËY�§Y� dÆm
Ê»� t��� |uYÁ� �{� ÃZÌ³� {�°¸¼�� Á� ÄrÅZÌ³�|�Z]

(Peltonen-Sainio et al.�� ������ 6H\\HGL� et al., 

2015) .ÊÀ »�Á�d^j»�Ä�]Y��Z]��~]��¨�§�½Y�Ì»�¾Ì]��Y{
MET )� ¶°�C :� (Ê»½Z�¿� |¿YÂe�Ã�ËÁ��¬¿� Ã|ÀÅ{

|�Z]�|nÀ¯�¹Z«�Y��~]�ÄÌÀ]��ËY�§Y��{��~]��¨�§�½Y�Ì» .
Ì]ÊÀ »�cÁZ¨e� ¾£Á�� |��{� ��¿� �Y� |nÀ¯� ¹Z«�Y� ¾-

|�¿� Ã|ÅZ�»�É�Y{ .�Ä¯� {Y{�½Z�¿�lËZf¿� ,{ÂmÁ�¾ËY� Z]
�Á��Z^�Y�[�q�ÉZÅ|Ì�Y�Ê»Z¼e���¿��Y�|nÀ¯�¹Z«�Y�¾Ì]

ÊÀ »�cÁZ¨e��Z^�Y��Ì£�d�Y{�{ÂmÁ�É�Y{)�µÁ|m�.(  

  

  
�¶°��-��Ê¿��Ä¿YÂm�½Z»����Âf»�¾Ì]��Z^e�Y(MGT)��½|���^��½Z»����Âf»�Z](MET) (A)�Z]�ÄrÅZÌ³�®�y�½�Á�,

MET (B)��Z]�½|���^��|��{�ÁMET (C) .**�ÊÀ »|��{�®Ë�µZ¼fuY�t����{��Y{.  
Fig. 1- Relationship between mean germination time (MGT) with mean emergence time (MET) (A), seedling 

dry weight with MET (B), and emergence percentage with MET (C). The asterisks ** indicate statistical 
differences at P ≤0.01. 

  

 
�¶°�� -��½|���^��½Z»����Âf»�Z]�Ä¿Y{��Y�Å�½�Á�¾Ì]��Z^e�Y(MET) (A)�Z]�Ä¿Y{�½�Á�fÌ¿�d�¸£�,MET (B)��Z]�Ä¿Y{��¨�§�d�¸£�ÁMET (C) .

**�ÊÀ »�cÁZ¨e|��{�®Ë�µZ¼fuY�t����{��Y{.  
Fig. 2- Relationship between 1000 seed weight with mean emergence time (MET) (A), seed N 

concentration with MET (B), and seed P concentration with MET (C). The asterisks ** indicate statistical 
differences at P ≤0.01  
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�µÁ|m�-�|nÀ¯�¦¸fz»�¹Z«�Y��{��Z^�Y��Ì£�Á��Z^�Y�[�q�ÉZÅ|Ì�Y�|��{�Ä]��Â]�»��¿ZË�YÁ�ÄË�ne  
Table 3- Analysis of variance of saturated and un-saturated fatty acids percentage in different sesame 

cultivars 

�ÌÌ¤e��]ZÀ»  
S.O.V 

�Äm�{
É{Y�M  

df 

¾£Á� 

Oil 

�Z^�Y�[�q�ÉZÅ|Ì�Y�d�¸£ 

Saturated fatty acids concentration 
 

�Z^�Y��Ì£�[�q�ÉZÅ|Ì�Y�d�¸£  
Un-saturated fatty acids concentration 

®ÌfÌ¼·Za  
Palmitic 

²Ë�Z³�Z»  
Margaric 

®Ë�ZXf�Y  
Stearic 

®Ë|ÌqY�M  
Arachidic 

®ÌÀÆ]  
Behenic 

®Ë��ÂÀ´Ì·  
Lignoceric 

 
®ÌX·ÂfÌ¼·Za  

Palmitoleic 

®ÌWÂÀ�{ZfbÅ  
Heptadecenoic 

®ÌX·ÁY  
Oleic 

®ÌX·ÂÀÌ·  
Linoleic 

®ÌÀ·ÂÀÌ·  
Linolenic 

®ÌWÁ|¿Z³  
Gondoic 

�Z¼Ìe  
Treatment 

14 
0.89 
ns 

1.22 ** 0.038 ** 
0.78 
** 

0.03 ** 0.03 ** 0.04 **  0.04 ** 0.017 ** 
9.29 
** 

10.46 
** 

0.014 * 0.014 * 

Z�y  
Error 

15 3.75 0.22 0.009 0.04 0.01 0.01 0.005  0.01 0.002 0.12 0.25 0.009 0.009 

**�,*��Áns Ä]��\Ìe�eÊÀ »�µZ¼fuY�t����{��Y{®Ë��,|��{lÀa�ÊÀ »�¥ÔfyY�¹|��Á�|��{�Y{�Ê»|À�Z]  
**, * and ns are significant at the 0.01 and 0.05 levels of probability and no significant, respectively. 

 
�µÁ|m�-�¾Ì´¿ZÌ»�Ä�ËZ¬»�|nÀ¯�¦¸fz»�¹Z«�Y��{��Z^�Y��Ì£�Á��Z^�Y�[�q�ÉZÅ|Ì�Y�|��{�Ä]��Â]�»  

Table 4- Mean comparison of saturated and un-saturated fatty acids percentage in different sesame cultivars  
|nÀ¯�¹Z«�Y  
Sesame 
cultivars 

¾£Á� 

Oil 
(g 

100 
g-1) 

�Z^�Y�[�q�ÉZÅ|Ì�Y�d�¸£  
Saturated fatty acids concentration (%) 

 
�Z^�Y��Ì£�[�q�ÉZÅ|Ì�Y�d�¸£  

Un-saturated fatty acids concentration (%) 

®ÌfÌ¼·Za  
Palmitic 

²Ë�Z³�Z»  
Margaric 

®Ë�ZXf�Y  
Stearic 

®Ë|ÌqY�M  
Arachidic 

®ÌÀÆ]  
Behenic 

®Ë��ÂÀ´Ì·  
Lignoceric 

 
®ÌX·ÂfÌ¼·Za  

Palmitoleic 

®ÌWÂÀ�{ZfbÅ  
Heptadecenoic 

®ÌX·ÁY  
Oleic 

®ÌX·ÂÀÌ·  
Linoleic 

®ÌÀ·ÂÀÌ·  
Linolenic 

®ÌWÁ|À³  
Gondoic 

�[Y�Y{�  
Darab 2 

59.38 7.51 0.07 7.33 0.94 0.20 0.15  0.15 0.00 42.36 40.59 0.44 0.24 

�[Y�Y{ - ��  
Darab 14 

60.34 8.18 0.26 6.77 0.80 0.49 0.00  0.32 0.14 41.79 40.32 0.51 0.42 

½Zf�f�{- �  
Dashtestan 

2 

59.76 8.68 0.13 6.57 0.74 0.21 0.17  0.17 0.12 44.78 37.72 0.37 0.34 

½Zf�f�{  - � 

Dashtestan 
5 

60.37 8.94 0.21 6.45 0.70 0.26 0.21  0.20 0.00 44.58 37.67 0.39 0.37 

¾ËY�¨�Y  
Esfaraen 

59.32 7.34 0.21 7.41 0.93 0.21 0.32  0.26 0.00 43.99 38.46 0.48 0.38 

IS 60.13 7.06 0.00 6.64 0.71 0.29 0.00  0.00 0.00 44.57 39.98 0.43 0.32 
JL-13 60.39 8.08 0.12 6.25 0.67 0.18 0.22  0.14 0.12 43.25 40.15 0.50 0.31 
cÔ¯ 

Kalat 
60.27 8.45 0.06 6.78 0.76 0.26 0.14  0.19  0.00 43.18 39.45 0.44 0.28 

�¼�Z¯ 

Kashmar 
60.62 8.89 0.15 6.15 0.64 0.20 0.18  0.27 0.00 42.49 40.29 0.49 0.25 

|Æ�» 

Mashhad 
59.39 8.58 0.18 7.02 0.62 0.23 0.25  0.21 0.14 40.22 41.65 0.57 0.32 

½Zf·ÁY 

Oltan 
59.42 8.29 0.10 7.04 0.70 0.28 0.15  0.18 0.00 42.41 40.09 0.46 0.29 

½Zf�Ì� 

Sistan 
59.94 7.80 0.18 6.36 0.72 0.33 0.00  0.36 0.14 43.27 40.08 0.44 0.31 

TS-3 60.67 8.14 0.12 6.75 0.72 0.18 0.15  0.19 0.11 42.75 40.11 0.51 0.26 
¾Ì»Y�Á ���� 

Varamin 
2822 

60.40 7.87 0.37 6.84 0.78 0.18 0.14  0.11 0.09 42.37 40.52 0.50 0.22 

dËYÁ�Â¸Ë 

Yellow 
White 

60.19 8.37 0.00 5.76 0.70 0.39 0.00  0.00 0.00 39.33 44.46 0.58 0.40 

LSD (P = 
0.05) 

2.757 0.670 0.142 0.285 0.152 0.139 0.101  0.134 0.055 0.525 0.710 0.134 0.140 

ÊÀ »��Z^e�Y�|nÀ¯��Z^�Y�[�q�ÉZÅ|Ì�Y��Y�¹Y|¯�pÌÅ�,�ËZ»�M�lËZf¿�ª^��Z]�É�Y{MET��|Àf�Y|¿)�¶°�A-F :� .(�|Ì�Y�,®ÌX·ÁY�|Ì�Y��m�Ä]�¾ÌÀr¼Å
�Z]��Z^�Y��Ì£�[�q�ÉZÅ|Ì�Y��ËZ��¾Ì]��Z^e�Y�,®ÌÀ·ÂÀÌ·�Á�®ÌX·ÂÀÌ·MET�ÊÀ »�{Â^¿��Y{)�¶°�A-F :�.(  

  

Ê´f�^¼Å� Z]�®ÌÀ·ÂÀÌ·� |Ì�Y� ¾Ì]�d^j»� � ÉZÅMET 
(R2= 0.93**)�|Ì�Y� ¾Ì]� Á � Z]� ®ÌX·ÂÀÌ·MET (R2= 

0.61**)� �Y� ¾Ì]� Ê¨À»� Ê´f�^¼Å� �Ì¿� Á�Z]�®ÌX·ÁY� |Ì�
MET (R2= 0.73**)�½Z�¿�½Y�Ì»� Ä¯�d�Y� ½M� Ã|ÀÅ{

Ê»� Y�� |nÀ¯� ¹Z«�Y� �{� �~]� ÄÌÀ]� ,[�q�ÉZÅ|Ì�Y�¾ËY-

dve�|¿YÂe |Å{��Y�«��ÌiZe .�|nÀ¯��Y�Ê»Z«�Y�,Êe�Z^��Ä]
�®ÌÀ·ÂÀÌ·�½Y�Ì»�Ã�ËÁ�Ä]�Á��eÓZ]�®ÌX·ÁY�|Ì�Y�|��{�Z]

¾ÌËZa ÉY�Y{�,�e MET�ÓZ]��~]�ÄÌÀ]�ÄnÌf¿��{�Á��f¼¯�É�e
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|¿{Â] .¾Ì]�|Ë|��Ê´f�^¼Å ®ÌÀ·ÂÀÌ·�|Ì�Y Z] MET���{
|Ì�Y�Z]�Ä�ËZ¬» �d�Y�½M��´¿ZÌ]��Ì¿�®ÌX·ÂÀÌ·�Á�®ÌX·ÁY

�ÉZÅ|Ì�Y� �ËZ�� �Y� �Ì]� ®ÌÀ·ÂÀÌ·� |Ì�Y� |��{� Ä¯
Ê»��ÌiZe�|nÀ¯��~]�ÄÌÀ]��]�,�Z^�Y��Ì£�[�q{�Y~³.  

  
 

  
�¶°�� -���Âf»�Z]�|nÀ¯�¾£Á���{��Z^�Y�[�q�ÉZÅ|Ì�Y�¾Ì]��Z^e�Y��½|���^��½Z»�(MET).  

Fig. 3- Relationship between saturated fatty acids in sesame oil with mean emergence time (MET). 
  

�Ã�ËÁ� Ä]� Á�®ÌX·ÂÀÌ·� |Ì�Y� ½Y�Ì»� �ÌiZe� Ê¨À»��¬¿
�ÊÀ�Á�� Ä]� �ÂÀÅ� ½ZÅZÌ³� �~]� ÄÌÀ]� �]� ®ÌÀ·ÂÀÌ·� |Ì�Y

d�Ì¿��z�» .Ä¿Y{�,Ê¸¯��Â��Ä]�Y�ÊÀ£�ÊÀ£Á��ÉZÅ�
�É�f�Ì]�dÌ�Z�u� ÉY�Y{� �~]� ÄÌÀ]� ¹YÁ{� ��¿� �Y� ,|ÌbÌ·

� |Àf�Å(Bale�eviã-Tubiã et al., 2010) .�ÊËZn¿M� �Y
� Ä¯¾£Á��ZÅ�Ä]�®ÌÀ·ÂÀÌ·� |Ì�Y� �eÓZ]� ½Y�Ì»� ÉY�Y{� É

�É�Y|ËZa� ÉY�Y{� ,�f�Ì]� ½|�� Ã|Ì�¯Y� d���� ¶Ì·{
� É�f¼¯»Ê�� |À�Z]�.KDMHKSRXU�� ������ <XQ� DQG�

Surh, 2012)Y��eÓZ]�½Y�Ì»�,�d�Y�¾°¼»�®ÌÀ·ÂÀÌ·�|Ì�
�ÄÌÀ]��ÅZ¯� Ä]� �nÀ»� ,¾£Á��dÌ¨Ì¯� �]� �ÌiZe�ªË��� �Y

{Â�� ÊÀ£Á�� ½ZÅZÌ³� �{� �~] .�Ä�]Y�� ¶Ì·{� Ä]� ¾ÌÀr¼Å
�®ÌX·ÂÀÌ·�|Ì�Y�Z]�®ÌX·ÁY�|Ì�Y�|��{�¾Ì]�Ê¨À»)�¶°�

A :� (�Z]�®ÌX·ÁY� |Ì�Y� |��{� ¾Ì]� Ê¨À»� Ä�]Y�� �Ì¿� Á
�®ÌÀ·ÂÀÌ·�|Ì�Y)�¶°�B :�(Ê»���¿�Ä]�,¿Â³�Å�,|���Ä

�|Ì�Y�|��{��ËY�§Y�Ä]��nÀ»�|¿YÂf]�Ä¯�Ê�Ìv»�Ê¸»Z�
�Á�®ÌX·ÂÀÌ·�|Ì�Y�½Y�Ì»��ÅZ¯�Z]�|¿YÂf]�,{Â��®ÌX·ÁY
�¹Z«�Y� �{� �~]� ÄÌÀ]��ËY�§Y� Ä]� �nÀ»�®ÌÀ·ÂÀÌ·� Ã�ËÁ� Ä]

{Â�� |nÀ¯ .�Ã|����Y�³� ,�ËZ»�M� ¾ËY� lËZf¿� Ä]Z�»
�½Y{�³� [Zf§M� �Y� Ê»Z«�Y� ÉY�]� sÔ�Y� Ä¯� d�Y

(Helianthus annuus L.)�{�|Ì�Y�½Y�Ì»��ËY�§Y�dÆm��
Ê»�®ÌX·ÂÀÌ·� |Ì�Y��ÅZ¯� Á�®ÌX·ÁYÄ¿YÂm� |¿YÂe�Ê¿�

�|Å{��Y�«��ÌiZe�dve� Y���~](González Belo et al., 

2014) .� pËÂ�·Z]� lËZf¿� ª^����½Y�Z°¼Å� Á� pÌ]Âe
(Bale�eviã-Tubiã et al., 2007)��{��~]�µYÁ��c|��,
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��Ì£� [�q� ÉZÅ|Ì�Y� Äm�{� �Y� Ê ]Ze� ½Y{�³� [Zf§M
^�YÊ»�¾£Á�� �{��Z|�Z] .�|Ì�Y��ËY�§Y� Ä¯�É�Â�� Ä]

�®ÌX·ÁY)Ä¿Z³�Á{�|¿ÂÌa�®Ë�ÉY�Y{ (�®ÌÀ·ÂÀÌ·�Ä]�d^�¿
)Ä¿Z³� Á{� |¿ÂÌa� Ä�� ÉY�Y{ (�d���� �{��ÅZ¯�\^�

Ê»��~]�µYÁ�{{�³ .�½Y�Z°¼Å�Á��Á�¾ÌÀr¼Å(Were et 

al., 2006)��®ÌÀ·ÂÀÌ·�|Ì�Y�|��{�¾Ì]�Ê¨À»�Ê´f�^¼Å

|nÀ¯� ¹Z«�Y� �{�®ÌX·ÁY� |Ì�Y� Z]�|¿{�¯� ��Y�³� Y� .
� ½Y�Z°¼Å� Á� É|Ì�(Seyyedi et al., 2015)��Z]� �Ì¿

��]�®ÌÀ·ÂÀÌ·� |Ì�Y� |��{��ËY�§Y�Ê¨À»��¬¿� Ã|ÅZ�»
� Ä¿Y|ÅZÌ�� �~]� ÄÌÀ](Nigella sativa L.)�|Ì�Y� ½Y�Ì»� ,

�Á���Y�Ê°Ë�½YÂÀ�� Ä]� Y��®ÌÀ·ÂÀÌ·�ÄÌÀ]�Ê]ZË��Y�ÉZÅ
|¿{Â¼¿�{ZÆÀ�Ìa�½M��~].  

  
�¶°�� -�ZÅ|Ì�Y�¾Ì]��Z^e�Y�½|���^��½Z»����Âf»�Z]�|nÀ¯�¾£Á���{��Z^�Y��Ì£�[�q�É(MET) .**�ÊÀ »|��{�®Ë�µZ¼fuY�t����{��Y{.  

Fig. 4- Relationship between unsaturated fatty acids in sesame oil with mean emergence time (MET). The 
asterisks ** indicate statistical differences at P ≤0.01. 

 

  
�¶°�� -��®ÌX·ÂÀÌ·�|Ì�Y�Z]�®ÌX·ÁY�|Ì�Y�¾Ì]��Z^e�Y(A)��®ÌÀ·ÂÀÌ·�|Ì�Y�Z]�®ÌX·ÁY�|Ì�Y�Á(B) .**�ÊÀ »|��{�®Ë�µZ¼fuY�t����{��Y{.  

Fig. 5- Relationship between oleic acid with linoleic acid (A) and oleic acid with linolenic acid (B). The 
asterisks ** indicate statistical differences at P ≤0.01. 

 
ÄnÌf¿É�Ì³  

��«YÁ��{�Ä¯�ÊËY~£� Ã�Ìy}�½Y�Ì»��ËZ»�M�¾ËY� �{
Ê»� Ä¿Y{� �Y�Å� ½�Á� �Y� Ê ]Ze��{� ºÆ»� ¶»YÂ�� �Y� ,|�Z]

|�� ÊËZ�ZÀ�� |nÀ¯� ¹Z«�Y� �~]� ÄÌÀ]� �ËY�§Y .�¾ËY� Z]
�Z]��~]�½�Á�fÌ¿�d�¸£�¾Ì]��Z^e�Y�¹|��,{ÂmÁMET��Á

d�¸£�¾Ì]��eÓZ]�Ê´f�^¼Å��Ì¿��Z]��~]��¨�§MET (R2= 
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0.89**)  � Z]� Ä¿Y{� �Y�Å� ½�Á� Ä]� d^�¿MET (R2= 

0.57**)�|À¿Z»�ÊËY~£���ZÀ��\Ì¯�e��Â¿�Ä¯�{Y{�½Z�¿�,
�É�eÓZ]� dÌ¼ÅY� �Y� �~]� �ËZy}� ¶¯� Ä]� d^�¿� �¨�§

Ê»�Á�Ã{Â]��Y{�Ây�]ÃZÌ³��Y�¬f�Y�Á��~]�ÄÌÀ]�|¿YÂeÄq�ZÅ
|Å{��Y�«��ÌiZe�dve��f�Ì]� Y� .�{ÂmÁ� Z]�¾ÌÀr¼Å�¹|�

�,¾£Á�� |��{� ��¿� �Y� Ä ·Z�»� {�Â»� ¹Z«�Y� ¾Ì]�cÁZ¨e
� Z]�®ÌÀ·ÂÀÌ·� |Ì�Y�d�¸£�¾Ì]�ÊËÓZ]�Ê´f�^¼ÅMET�

�|��Ã|ÅZ�»(R2= 0.93**) .Ê»���¿�Ä]��Â¿�¾ËY��Y�|��
�ÉZÅ|Ì�Y�\Ì¯�e� Ä]� Äf�]YÁ� |nÀ¯� ¹Z«�Y� �~]� ÄÌÀ]� Ä¯

|�Z]�|nÀ¯�¾£Á�� �{� {ÂmÂ»��Z^�Y� �Ì£�[�q .�ª^�
Z«�Y�,�ËZ»�M�¾ËY�lËZf¿�½Zf�f�{�¹��½Zf�f�{�,���ÁIS�

�ª�ZÀ»��{�d�¯�dÆm�,ÓZ]�ÄÌÀ]��Y�É�Y{�Ây�]�¶Ì·{�Ä]
Ê»�ÄÌ�Âe�®�y�Ä¼Ì¿�Á�®�y|¿Â�.  

  
É�Y�´�Zb�  

ÄÀË�Å���Âe�s���¾ËY�¹Zn¿Y�dÆm��ZÌ¿�{�Â»�ÉZÅ
�,|Æ�»� Ê�Á{�§� ÃZ´�¿Y{� É�ÁZÀ§� Á��ÅÁ�a�d¿ÁZ »
�ÊeZ¬Ì¬ve� s��� \·Z«� �{� Á� É��ÁZ�¯� Ã|°�¿Y{

� |¯� Z]� [Â�»������� w�Â»��/��/����Ã|�� ¾Ì»Pe
dËZ¼u��Y�Ä¸Ì�Á�¾Ë|]�Ä¯�d�Y�Ã|��¾Ì»Pe�Ê·Z»�ÉZÅ

�ÃZ´�¿Y{�Á��°�e�Zb�Ê»�É�Y�³{{�³.  
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