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Ã|Ì°q  
¿��Ä¿YÂm��{��ÔÌ�Â»��¬¿�Ê���]��Â�À»�Ä]Ê ��~]³½ZÅZÌ�Á�Y{ÊË�ËY���dve��Ê°�y��Àe��{�Ê¿��Ä¿YÂm�½Â»�M�,����Y�°e

����~]� ÊËZe ���� ÊËÁ�Y{� ÃZÌ³� Ä¿Â³¶»Z� :� Ä»Á|«(Alyssum homalocarpum), �Ì�¯Zy )Descurainia Sophia(, ½Zf¯ 

Linum usitatissimums) (, � Ä¸Ì¸^À�(Trigonella  foenumgraecum), ÄËÂ^n¿�{Z](Melissa officinalis) ,  �Â´À·Z]
(Lallemantia ibrica) , ºË�»ºË�»� Á� Ê¸³Ê¸³�Ì^¯ (Salvia officinalis and  Salvia sclarea), � Ã��¨�Y(Plantago  

psyllium) , Ã��¨�Y� ÉÂ�¿Y�§(Plantago  ovate), ²ÀÅ�Z]� �Ì^¯(Plantago  major), �¨À]� Á� �^�� ½ZvË�(Ocimum 

(basilicum (green)and(violet)  Ã{YÂ¿Zy� �YÉZÅ�½ZÌWZbÌ¸q )(Brassicaceae� ,� ½Zf¯(Linaceae)�� ,� ½Y�Y|»ZÌ¿(Fabaceae)�, 
�ZÀ ¿½ZÌ (Lamiaceae) Á �²ÀÅ�Z](Plantaginaceae) É�fa��{��«� Z]�ÉZÆ�Ë{�Ä¿ZÅ{ ��Êf¿Z���É�f»ÉÁ���Ê§Z��~£Z¯�[Â��»
�Ã|��µZ���{�|Æ�»�Ê�Á{�§�ÃZ´�¿Y{�É��ÁZ�¯�Ã|°�¿Y{��~]�cZ¬Ì¬ve�ÃZ´�ËZ»�M��{���¬»�[M�Z]�����¹Zn¿Y�|� .Ä] ��Â�À»

Ê°�y��Àe�µZ¼�Y, �¿Zfa¶Ì�Ê¸a�Z]�É�¼�Y�ÉZÅµÂ°ËÔ³�¾¸ÌeY���{��t����¨��,�/�-�,�/�-�,�/�-�,�/�-��µZ°�ZaZ´»�Á�{ZnËY
Ä¿Â³�Ê¿��Ä¿YÂm�½Z»����Âf»�Á�|��{¾ÌÌ e��Â¯~»�ÉZÅ�|� .�¿Zfa�sÂ���{Y{�½Z�¿�lËZf¿¶Ì��¼�YÉ�ÊÀ »��iY��|��{��]�É�Y{�Á

� ½Z»�� ��Âf»� Ê¿�� Ä¿YÂm� �~]Ä¿Â³�d�Y{� ©Â§� ÉZÅ )��/�P≤.((Plantago psyllium, Melissa officinalis, Linum 

usitatissimums)   Ä¿Â³� Ä]� ¶¼vf»� ÉZÅ�¼�Y� �Z�§Á� É(Melissa officinalis, Alyssum homalocarpum, Plantago  

major)  Ä¿Â³�Ä]��Z�u�ÉZÅ�¼�Y��Z�§Ä¿Â³��ËZ��,|¿{Â]�ÉÂ����{���Âf»�¶¼ve��Y�ZÅ|¿{Â]��Y{�Ây�]��Àe�Ê���]�{�Â»�s .
��¿�Ä]�Ê»Ä¿Â³��{��Àe�Ä]�¶¼ve�½Y�Ì»��{��ÔÌ�Â»��Y|¬»�|���©Â§�ÉZÅ�iÂ»��Á�Ã{Â]��iY��ÅZ¯��]�Êf^j»��iY��ÔÌ�Â»�¾ÌÀr¼Å
�Àe�Ä¿Â³��j¯Y��{����]�{�Â»�ÉZÅÊ�Ê»�Ä¯�d�Y{�½M�Ê¿��Ä¿YÂm�Ä¸u�»��{�®Ë�Â·Â¯Y�ÊfË�»�|¿YÂe��Ê°�y��Àe��ËY����{�ZÅ

]|�Z.  
  

cZ¼¸¯�É|Ì¸¯ :�,�ÔÌ�Â»�½Z»����Âf»,Ê¿��Ä¿YÂm |��{�Ê°�y��Àe�,Ê¿��Ä¿YÂmÊ¸a�,�µÂ°ËÔ³�¾¸ÌeY.  
  

Ä»|¬»  
Ä]�Â��Ê¸¯¾Ì¼zeÊ»� Ã{��� {Á|u� Ä¯� {Â�������

� ½Y�ËY� �{� ÊÅZÌ³� Ä¿Â³{ÂmÁ�{�Y{�½M� ½ZÌ»� �Y� Ä¯��ZÅ
����� Ze�����½M� Ä¿Â³�³� ZÅÃZÌ�Á�Y{ÊË��[Â�v»

Ê»�|¿Â� (Aghilian, 2010) .¾ËY� �Y� É{Y| e�Ä¿Â³��ZÅ
Ê»�|Ì·Âe��ÔÌ�Â»�|ÀÀ¯ .Á�¯Z»�ZÅ�ÔÌ�Â»µÂ°·Â»��ÉZÅ

Ê¸a�Ä¯�|Àf�Å�[M��{�µÂ¸v»��Ì]�Á�º¯�É|Ë�Z¯Z�
µÂ¸v»� µÔv¿Y� �Y� �aÂ¸¯� ÉZÅW�|À¿Z»� µ�� ZË� Á� É|Ì
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Ê»�{ZnËY�Ã{�ÁY�§��«YÁ��{�Á�|ÀÀ¯Ì·Â]Zf»�Ê·Â¼ »�ÉZÅ� 
]�d�Z¨u� Á�[M� Ã�Ìy}� �^À»� Ä¯� Ã{Â�~]»� ZÅÊ�]�|À�Z

(Emami and Tayrani Najaran, 2008). ��]� ÃÁÔ�
��Ì¿� Ê°Ë�Â·Â¯Y� ÃZ³|Ë{� �Y� Êf À�� Á� Ê^�� ¥�Z�»

ÃÂ«��Y�É�Y|Æ´¿��{�Ê¼Æ»��¬¿��ÔÌ�Â»�Ä¿YÂm�Á�ÄÌ»Z¿
Ê»� Z¨ËY� �~]� Ê¿�|À¯ .�Ê¿�� Ä¿YÂm� µÂ�� �{� Ä¸¼m� �Y

Ä¿YÂm� ,ÊËY|f]Y� |��� Á� ZÅ�~]�Ê°�y� �]Y�]� �{� Y�� ZÅ
Ê»� d�§Zv»|À¯ )Thapliyal et al., 2006.( �t��

�Ê³|À¯Y�a� �Y� Á� Ã{Y{��ËY�§Y� Y��Zy� Z]� �~]��Z¼e
~]ZÅ���½{Y{�d�{��Y��ÅZ¯�h�Z]�Á�Ã{�¯�É�Ì³Â¸m

Ê»� �~]� ��Âe� [M�{Â� )Huang et al., 2000 .(

�½Y�Z]� �Y� Ê¯|¿Y� �Y|¬»� ZË� ÊÅZ´¿Z^�� ºÀ^�� Z]� �ÔÌ�Â»
°�e¶Ì�Ã|��ÃÂ«�É�Y|Æ´¿�Á��~]�ºÌ»�e� �{�Á��~]�ÄÌ»Z¿

ËY���dve»�®¼¯�Ê¿Z]ZÌ]�®�y�Á�dz���Ê�|À¯ 

(Huang et al., 2004).  �¶»Z�� ¾ÌÀr¼Å� ZÅ�ÔÌ�Â»
�Ê� ]� ÉZÅ�~]�[YÂy� ½Z¼Å� ZË� Ê¿�� Ä¿YÂm� Ã|¿�Y{�Z]

Ä¿Â³|Àf�Å� �Ì¿� ZÅ,�{ÂmÁ cZ^Ì¯�e Ã|¿�Y{�Z] �{ 

Äf�Âa ��~]Á�Ä]ÊeZ^Ì¯�e�Ã�Ë Ä¯ �¿Z» �Y [~m [M Á 
½�Ì�¯Y ���Âe Ê»��~]|¿Â� �¬¿ Ê¼Æ» �{ {ZnËY 

�~]� [YÂy ½ZÅZÌ³ |¿�Y{.�cZ^Ì¯�e � É�ÔÌ�Â» Z] 

{ZnËY ®Ë ÓÄË �¥Y��Y �~] |¿�{Z« d ¿Z¼»� Z] �Y 

cÓ{Z^e �Z³É �Y Ê¿��Ä¿YÂm dyYÂÀ°Ë �~] Ê� ] �Y 

Ä¿Â³ÃZÌ³� ¦¸fz»� ÉZÅ Capparis É�Ì³Â¸m �|ÀÀ¯
.(Tansi and Toncer, 2000) �½Y�Z°¼Å� Á� Y�Ì�

(Cirak etal., 2007) |¿{Â¼¿���Y�³ Ä¯ MÊËÂ�] �~] 

Ä¿Â³ÉZÅ  Hypericum �\^���e�Ë Ê¿�� Ä¿YÂm ¾ËY 

ZÅ�~] Ê»,{Â� �Y�Ë ¶Ì°�e �ÔÌ�Â» �a �Y [~m 

[M ¥Y��Y��{ �~] �¿Z» �Y cÓ{Z^e �Z³É Á �{ d§ZË 

½�Ì�¯Y §Z¯��Âe�Ê �~] Ê»{Â�.  
Ä¿Â³��ÔÌ�Â»��Ä]�{Á|v»�,ZÅÃ�Ìe�ÊÅZÌ³��Zy�ÉZÅ

Y� Ä¸¼m: Cruciferae, Euphorbiaceae, Lamiaceae, 

Onograceae Plantaginaceae Ê»��Y�É{Y| e�Ä¯�|À�Z]
½M�|Àf�Å� ÊËÁ�Y{� ÃZÌ³� �Ì¿� É{Y| e� Á� ��Å�¦¸�� ZÅ 

)James et al., 1973(. Ä¿Â³��ÄËÓ� ÉY�Y{� Ä¯� ÊËZÅ
Ê»� Êm�Zy� t��� �{� �ÔÌ�Â»�ÉZËY�»� |À�Z]
��Àe� �ËY��� �{� É{ZË�� Ê°Ë�Â·Â¯YÊ»�� |À¿YÂe�Äf�Y{

�|À�Z])Huang et al., 2008(. §����Y�ÊÊ»���¿�Ä]��|��
Ä¨·<Â»� �´Ë{� Ä]� d^�¿� Ê¿�� Ä¿YÂm� |��{�Ä¿YÂm� ÉZÅ

� ,Ê¿�¶»Z���Ê°�y� Ä]� d»ÁZ¬»� Ê]ZË��Y� ÉY�]� É�fÆ]
|�Z] )Ghani, 2009(. �[~m�Z]�Ê¿��Ä¿YÂm�Ä¯�Zn¿M��Y

Ê»��Z£M�[M��\�u��]�Ä¸u�»�¾ËY��{�[M�{Â^¼¯�,{Â�
�ZË�Ê¿�� Ä¿YÂm� ¹|��\mÂ»��Àe�c|�� Á�c|»�µÂ�

� |��{� �ÅZ¯Ê»� Ê¿�� Ä¿YÂm� d���� Á{{�³ 
(Hassani, 2005). Ê»� Ê°�y� �Àe� |¿YÂeZ]���ÅZ¯

|�Z]� Äf�Y{� �Z^e�Y� ZÅ�~]� ��Âe� [M� [~m .��³Y
�[~m�ZË�Á�{Â��µÔfyY��Zq{��~]���Âe�[M�[~m
�Ä¿YÂm�Ê°Ì·Â]Zf»�dÌ·Z §� {�Ì³�c�Â��É|À¯�Ä]�[M

»Y�M� Ä]� �~]� Ê¿�Ê��ÄnÌf¿� �{�d§�³� |ÅYÂy�c�Â�
Ä�Ë��kÁ�y�½Z»��c|»q�d����Á��ËY�§Y� �~]� �Y� Ä
Ê»��ÅZ¯�Ê¿��Ä¿YÂm�|]ZË (Hosseini and Rezvani 

Moghadam, 2006). �]� Ê�ËZ»�M� �{ Á�É ��³ÃZÌ�
Á�Y{ÊË ½ZÌ¿� )Trachyspermum ammi(, Ä¿ZË�Y� 

(Foenicolum vulgare( Á |ËÂ� )Anethum 

graveolens( ��Àe� µZ¼�Y� Z]� Ä¯� d�Y� Ã|�� Ã|ÅZ�»
É�Â��Á�Ê°�y,����Á�|��{�Ä���Å�Ê¿��Ä¿YÂm�d�

�Ê°�y��Àe��iY��{��ÅZ¯�½Y�Ì»�Á�d§ZË��ÅZ¯�ÃZÌ³
�{Â]�É�Â���Àe��Y��e|Ë|�(Boromand Reza Zadeh 

and koocheki, 2005). ��{� ¦¸fz»� cZ¬Ì¬ve� lËZf¿
Ã��¨�Y� Z]� �Z^e�Y )Plantago ovate (�d�Y� Ã{Y{� ½Z�¿

��Â��Ä]�Ê°�y��Àe�½Y�Ì»��ËY�§Y�Z]�ÃZÌ³�¾ËY��{�Ä¯
��{��Y�Ê�y|��Äf�Z¯�Ã��¨�Y�ÉZÅ�~]�Ê¿��Ä¿YÂm�| 

(Hosseini and Rezvani Moghadam, 2006). 
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�Á��ZÅ�ZÅ�~]� �ÔÌ�Â»� É�Z�Y|m� ÉY�]� Ê¨¸fz»� É
Ê»� Ã{Z¨f�Y�ZË� Á� �Â¨Ë�f¿Z�� �Y� Ã{Z¨f�Y� Ä¸¼m� �Y� {Â�

µÂ¸v»�ZÅ�Ê´¼Å�Ä¯�ÊËZÌ¼Ì��É·{�Ä]�¶Ì�M\Ì��Ê³|Ë{
� ½M� Äf�Âa� Á� �~]¶]Z«�Ã{Z¨f�Y��d�Ì¿� ªÌ¬ve�¾ËY� �{�Á

��]�½M�½|Ì�¯�Á�Ê§Z��~£Z¯��Y�Ã{Z¨f�Y��Á��¾Ë�fÆ]
� Ze� ZÅ�~]�t��Za��Z���ÔÌ�Â»�Ê^Ë�¬e�É½M�d�ZÅ  .

�Ä¯�¾ËY�Ä]�ÄmÂe�Z]¸ÅY�ÉZf�Y���{�µÁY�¹|«Ê��Z�É��Á
³� ÃÂ^¿Y� |Ì·Âe½ZÅZÌ�Á�Y{ÊË��Z]� º·Z�� �~]� Ä]� Ê]ZÌf�{

Ê»� ��¿� Ä]� ½Âq� Á�d�Y� ÓZ]� Ê¿�� Ä¿YÂm� |��{��|��
�¬¿�Ä ·Z�»���ÔÌ�Â»{���ª]Z�e��{�½ZÅZÌ³�Ê¸»Z°e��Ì�

��ËY��� �{�Ê°Ë�Â·Â¯Y� Ê³{Z»M� Á�Ê°�y��ËY��� Z]
Ê°�y�dz��É�Á���d�Y .¾ËY�]ZÀ] ��Y� ÊÅZ³M� Z]

�L�m�Z»��Â�¯�Ä°ÀËYª�ZÀ»��Á�®�y¿Ä¼Ì��Ã{Â]�®�y
�Ê§����Y�Á�d�Á�]Á��[M�{Â^¼¯�Á��Àe��ËY���Z]�Ä¯

�Á���ËY�§Y�Z]�ÊËÁ�Y{�½ZÅZÌ³�¥��»��]�Z�Z¬e�½Á�§Y
¼e� �ÅZ¯Ã{�ÁY�§� Ä]� ¶ËZÊËZÌ¼Ì�� ÉZÅ,��c�Á��

� t��� �ËY�§Y��Ë�d�¯��Y�� �Â�¯� �{� ½ZÅZÌ³� ¾ËY
Ê»� {ZnËY� Y~·� |À¯� �]� �ÔÌ�Â»� �¬¿� Ê���]|��{�

Ä¿YÂm � �~]� Ê¿�� Êy�]³½ZÅZÌ�Á�Y{ÊË��Ã|ÀÀ¯|Ì·Âe
��ÔÌ�Â»|��¹Zn¿Y�ªÌ¬ve�¾ËY��{.  

  
�Á��Á�{YÂ»  

~]ÉZÅ� ���³� Ä¿Â³ÃZÌ�Á�Y{ÊË��Ã|ÀÀ¯|Ì·Âe
� �ÔÌ�Â»¶»Z�:�Ä»Á|« (Alyssum homalocarpum), 
� �Ì�¯Zy(Descurainia Sophia) � �Y½ZÌWZbÌ¸q� Ã�Ìe 

(Brassicaceae), � ½Zf¯(Linum usitatissimums) ��Y
Ã�Ìe ½Zf¯ (Linaceae), Ä¸Ì¸^À�(Trigonella 

foenumgraecum)  � �Y� ½Y�Y|»ZÌ¿� Ã�Ìe(Fabaceae), 
ÄËÂ^n¿�{Z]Melissa officinalis) (, Â´À·Z](Lallemantia 

ibrica), ºË�»ºË�»�Á�Ê¸³Ê¸³�Ì^¯(Salvia officinalis 

and  Salvia sclarea), )�^��½ZvË� Á �¨À]((Ocimum 

basilicum(green)and(violet)) � �Y� Ã�Ìe�ZÀ ¿�½ZÌ
(Lamiaceae) Á � Ã��¨�Y(Plantago  psyllium), 

� ÉÂ�¿Y�§� Ã��¨�Y(Plantago  ovate), ²ÀÅ�Z]��Ì^¯
(Plantago  major) ��Y�²ÀÅ�Z]�Ã�Ìe(Plantaginaceae) 

� µZ�� �{������ �Y�Â]Z�Ì¿,��^�Á� ,�Y Á� Y�Y��¡Z]
³½ZÅZÌ�Á�Y{ÊË��ÃZ´�¿Y{� É��ÁZ�¯� Ã|°�¿Y{� Ä���»

�¼m�|Æ�»�Ê�Á{�§��cZ¬Ì¬ve� ÃZ´�ËZ»�M� Ä]� Á�É�ÁM
¶¬fÀ»�É��ÁZ�¯�Ã|°�¿Y{��~]��µ�fÀ¯��ËY����{�Á�Ã|�
|��É�Y|Æ´¿�µZrzË� �{� Ã|� .Ä¿Â¼¿�� �~]�ÉZÅ��Y�¶^«

�ËZ»�M� ¹Zn¿Y�Ê�·ZyZ¿� �Y� Á� �Ì¼e� 0Ô»Z¯� ZÅ��Y|m� ZÅ
|¿|�. ��ÔÌ�Â»� É�ÅZ�� �ZfyZ�� Ê���]� �Â�À»� Ä]
�~]ÉZÅ�Ä¿Â³��Y�®Ë��Å��[M��{��ËZ»�M�{�Â»�ÉZÅ

�c|»�Ä]����Ê·Y���Ä�Â£�Ä¬Ì«{�²¿��Á�¶°��Á�|���Á
�~]� �ÔÌ�Â»� �ZfyZ�� ÁÉZÅ�Ä¿Â³�� Z]� �Â¯~»�ÉZÅÂÀÌ]-

�°��Á�Ä ·Z�»�{�Â»��ÓÂ¯½M��Y�É�Y{�]�c�Â��ZÅ
� d§�³� Z]� �ÔÌ�Â»� d»Zz�� Ê���]� Á¹�¿��Y�§Y 

JMicrovision1.2.7 |�� ¹Zn¿Y. �ËZ»�M�ZÅÉ��Ä¿YÂm
�Ê§{Z�e� 0Ô»Z¯�s���®Ë�\·Z«� �{�Ê¿���� �Y�°e���

É�fa� �{� �~]� ÊËZe� ��«� Z]� ÉZÆ�Ë{� Ä¿ZÅ{����f¼Ìf¿Z�
��¬»� [M� Z]� Ã|�� [Â��»� Ê§Z�� ~£Z¯� ÉÁZu���{

� ÉZ»{� �{� �ÂeZÀÌ»�����Êf¿Z�� Äm�{��ËY��� �{� {Y�³
� É�Â¿���� Á� ÊËZÀ�Á�� d�Z�����Z]� Ê°Ë�Ze� d�Z�

� Ê¿�� Ä¿YÂm� ½Â»�M� �Y� Ã{Z¨f�Y�Á�� Ä]��~£Z¯� ÉÁ�
Ê¿�� Ä¿YÂm� ¹Zn¿Y�� Á�d§�³Ä¿YÂm�ÉZÅ�~]� {Y| e�Ã{�
�Z�Y� �]�Ä�Ë��kÁ�y� ÄqµÂ�� Ä] ��� Ze��Ê¸Ì»��Y� �f»
�~]�Äf�Âa c�Â��Ä]���Á��½ZËZa�Ze�Ä¿Y�Á�������Z¼�

� Á|¿|��d^i .~]� �ÔÌ�Â»� É�Z�Y|m� �Â�À»� Ä]ÉZÅ��
Ä¿Â³�~]�,�Â¯~»�ÉZÅÉZÅ��Ä¿Â³��Y�®Ë��Å��{�Â»�ÉZÅ
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�c|»�Ä]�[M��{�Y���ËZ»�M����Ê·Y���Ä�Â£�Ä¬Ì«{��Á
§Z��~£Z¯�ÉÁ���Ë���Á�d¼ËÔ»�Z]�Á�ÄfyZ�Ê��Äf�Y~³

»Y�M�Ä]�ÁÊ�~]�t���ÉÁ���]ZÅ��§Z��~£Z¯�Z]Ê �¾Ë|Àq
�Ä^e�»Ã|Ì�¯�|��Á���ÔÌ�Â»� Ze|�� Y|m� ZÅ�~]�É. �Ä]

Ê³�ËÁ��]��ÔÌ�Â»��ÌiPe�Ê���]��Â�À»��Ê¿��Ä¿YÂm�ÉZÅ
~]ÉZÅ��³½ZÅZÌ�Á�Y{ÊË��dve� ,�ÔÌ�Â»� Ã|ÀÀ¯|Ì·Âe

�Z¼Ìe� ,Ê°�y� �Àe� �ËY��ÉZÅ É�¼�Y� ¶Ì�¿Zfa��Z]
Ê¸a�� µÂ°ËÔ³� ¾¸ÌeY������ �{��� t���¨�)�[M
��¬»(�,�/�-�,�/�-�,�/� -�,�/�-�Z´»�µZ°�Za�ÉÁ���]

Å�~]��Â¿�Á{��Å½Á|]�Á��Y{�ÔÌ�Â»�ÉZ��ÔÌ�Â»�µZ¼�Y
|� .�Ê¿��Ä¿YÂm�|��{�dËZÆ¿��{�½Z»����Âf»�Á�Ä¿YÂm
Ê¿� |��¾ÌÌ e.  

Ê¸a� d�¸£�¾¸ÌeY�¶Ì�¿Zfa� ÄÌÆe� ÉY�]� Ä¯� µÂ°ËÔ³
�|»M� d�{� Ä]� �Ë�� Ä�]Y�� ªË��� �Y� {Â]� ¹�Ó� [M

)Michel and Kaufmann, 1973:(  
  

S = - (1/18×10¯²) C - (1/8×10¯⁴) C² + (2/67× 10¯⁴) CT + 
(8/39×10¯⁷) C²T 

  

Ä�]Y��¾ËY��{�Ä¯ C :Ê¸a�d�¸£�¾¸ÌeY�µÂ°ËÔ³�������]
�,�fÌ·��{�¹�³�\�uT :Z»{�Êf¿Z��Äm�{�\�u��]�{Y�³

�ÁS :d�Y��Z]�\�u��]�[M�¶Ì�¿Zfa .���¿�{�Â»�d�¸£
Ê¸a�¾¸ÌeY�ÉZ»{��{��ÅÁ�a�¾ËY��{�µÂ°ËÔ³����Äm�{

Êf¿Z��Ä^�Zv»�{Y�³|�. ¼�Y��{�Ê°�y��Àe��Z¼Ìe�µZ
µÂ¸v»��Y���¬»�[M�ÉZn]�ÄÌÆe�ÉZÅ�¶Ì�¿Zfa�Z]�Ã|���ÉZÅ

�ËZ»�M��{��Â¯~»�ZÅÉ���Â¿�Á{��Å�ÉÁ���]�Ê¿��Ä¿YÂm
~]ÉZÅ��~]�Á��ÔÌ�Â»�ÉY�Y{ÊËZÅ��½M��ÔÌ�Â»�Ä¯��ZÅ

{Â]� Ã|�� ¥~u Ä¿Â¼¿� �b�� Á� |�� Ã{Z¨f�Y���{� ZÅ
�ÉZ»{��{��ÂeZÀÌ»�����Êf¿Z��Äm�{��Á�d§�³��Y�«�{Y�³

YÂm� c|»� Ä]� Ä¿Y�Á�� Ê¿�� Ä¿�� � �Á�d^i�� |�� Á��{
�Ã�Á{�Ê���{�{|n»�¾fyZ��[Â��»�ÉY�]��ZÌ¿�c�Â�

µÂ¸v»�{Ây��Y���Z¼��|��Ã{Z¨f�Y�ZÅ.   
|��{Ä¿YÂm~]� Ê¿�ZÅ��� �Y� Ã{Z¨f�Y� Z]Ä�]Y����Ë�

|��Ä^�Zv»:  

   )�Ä�]Y��:(  
: FGP  �{�|�¿��Ä¿YÂmÊËZÆ¿�Ê  

 n : YÂm�ÉZÅ�~]�{Y| eÄ¿�Ã{�   
 N: Ã{Y{��Y�«�ÉZÅ�~]�{Y| e��Å��{�Ã|���¥���É�fa  

  

�Ä�]Y�� �Y� Ê¿�� Ä¿YÂm� ½Z»����Âf»� Ä^�Zv»� ÉY�]� Á
|��Ã{Z¨f�Y��Ë�:  

 )�Ä�]Y��  :(                                      MGT =Ónt / Ón           
             

 :  MGTÊ¿��Ä¿YÂm�½Z»����Âf»  

n : ¿YÂm�|Ë|m�ÉZÅ�~]�{Y| e½Z»���{�Ã{��Ä t  

t : Ê¿��Ä¿YÂm��Á���Y��Á��Ã�Z¼�  

���Âf»� Z]� Ê¿�� Ä¿YÂm� d���� d�Y� �¯}� Ä]� ¹�Ó
{�Y{��°�� Ä�]Y��Ê¿�� Ä¿YÂm� ½Z»� .Ã{Y{���Z�Y� �]� ZÅ

�Ê§{Z�e�0Ô»Z¯�s�����Ã�Âf¯Z§�¿ZË�YÁ�ÄË�ne �Ã|��Á
ÊÀ »� cÁZ¨e� ¶«Y|u�Y{)LSD( �Y� Ã{Z¨f�Y� Z]�¹�¿���Y�§Y

�Z»MÉ MSTAT-C ¾ÌÌ e�|� .Ã{Y{�Ê»Z¼e��Ä]�Ä¯�ÊËZÅ
]� |��{½ZÌ�Ã|��|¿Y,�� �Y�¶^«ÄË�ne�¿ZË�YÁ�� Ä]arcsine 

�Á�|¿|��¶Ë|^e��Y¹�¿��Y�§Y  Excel �ZÅ�Y{Â¼¿�º���dÆm
|��Ã{Z¨f�Y�Ê¿ÂÌ��³��Ä�]Y��¾ÌÌ e�Á.  

  

lËZf¿  
~]��ÔÌ�Â»�Ê���]� �{ZÅ��� Z]ÂÀÌ]� �{��ÓÂ¯���Ä¿Â³

Ã��¨�Y� ,Ê¸³�ºË�»� ,�Ì^¯�²ÀÅ�Z]Â�¿Y�§� Á�Ê¿Y�ËY�,É
�,¥Z¨�� �ÔÌ�Â»� ,�Ì�¯Zy� Á� ½Zf¯� ,Ä¸Ì¸^À�� ,Ä»Á|«

� �{� Á� ¶°�� Ê]Z^u���� Ä¿Â³½ZvË��,�¨À]� Á� �^�
ºË�»� ,ÄËÂ^n¿�{Z]Ê¸³¨�� �ÔÌ�Â»� Â´À·Z]� Á� �Ì^¯|Ì�

Äf��� Ä]� ÄÌ^�� É�ZfyZ�� Z]� ²¿��� ¦ÌÅ� ÉZÅÄf�m�]�
|�� Ã|ÅZ�».�� �{� �ÔÌ�Â»�d»Zz�Ä¿Â³�ZÅ�¦¸fz»�É

� �Y�/��Ê¸Ì»Ã��¨�Y� �{� �f»� Ê¿Y�ËY� Ze�/��Ê¸Ì»��{� �f»
²ÀÅ�Z]� {Â]�cÁZ¨f»� �Ì^¯)� ¶°��  .(� ½�Á�¾Ì]��Y�Å

�~]�ÊÀ »�Ê´f�^¼Å� �ÔÌ�Â»�d»Zz��Á�{ÂmÁ�É�Y{
�d�Y|¿)ns ��/� (r= )�µÁ|m�.(  
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�¶°�� -��²¿��Á�¶°��Ä�ËZ¬»d»Zz��Á���ÔÌ�Â»��Ä¿Â³)�¨À]�½ZvË�(a),�Ã��¨�Y(b),�Ä»Á|«(c)  ²ÀÅ�Z]�Á��Ì^¯(d)(.  

Fig.1. comparison the shape and color and Thickness of mucilage 4 species Ocimum basilicum(a), Plantago  
psyllium (b), Alyssum homalocarpum (c) and Plantago  major (d). 

  
�µÁ|m�-���½�Á�~]��Y�Å��ÉZÅ�~]��ÔÌ�Â»�d»Zz��Á��� ·Z�»�{�Â»�ÊËÁ�Y{�ÃZÌ³�Ä¿Â³Ä  

Table1-Seed weight and seed mucilage thickness of the 13 studied species of medicinal plants 

�ÔÌ�Â»�d»Zz�)mm( �~]��Y�Å�½�Á)g( É�ÁM��¼m�¶v» Ê¼¸��¹Z¿ Ê�Ì¸´¿Y�¹Z¿ Ê��Z§�¹Z¿ 

Thickness of 
mucilage(mm) 

1000seed 
weight(g) 

Place of 
collected Scientific name English name Persian name 

0.73 0.92 
�YÁ�^� 

Sabzevar Alyssum homalocarpum Alyssum Ä»Á|« 

1.40 0.17 
|Æ�» 

Mashhad Descurainia sophia Flix weed �Ì�¯Zy 

1.30 1.66 
|Æ�» 

Mashhad Lallemantia ibrica Lallemantia ÃZÌ�Â´À·Z] 

0.40 4.77 
|Æ�» 

Mashhad Linum usitatissimum Flax ½Zf¯ 

1.50 1.80 Y�Y     Arak Melissa officinalis Lemon balm ÄËÂ^n¿�{Z] 

1.90 1.75 
�Â]Z�Ì¿ 

Nishaboor Ocimum basilicum green)( Sweet basil �^��½ZvË� 

2.00 1.34 
�Â]Z�Ì¿ 

Nishaboor Ocimum basilicum (violet) Sweet basil �¨À]�½ZvË� 

0.30 0.18 
|Æ�» 

Mashhad Plantago  major Great  plantain �Ì^¯�²ÀÅ�Z] 

1.90 1.22 
�|Æ�»

Mashhad Plantago  ovata 
Clammy 
plantaine ÉÂ�¿Y�§�Ã��¨�Y 

2.10 1.73 
|Æ�» 

Mashhad Plantago  psyllium Isabgule Ê¿Y�ËY�Ã��¨�Y 

1.20 1.10 
|Æ�» 

Mashhad Salvia officinalis Sage ºË�»�Ê¸³ 

1.50 3.69 
�|Æ�»

Mashhad Salvia sclarea Clary sage ºË�»��Ì^¯�Ê¸³ 

0.75 8.90 
|Æ�» 

Mashhad Trigonella  foenumgraecum Fenugreek Ä¸Ì¸^À� 

c 

b a 

d 
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�lËZf¿ÄË�ne��¿ZË�YÁ)�µÁ|m� (�½ZÌ»�{Y{�½Z�¿
Ä¿Â³��Y�ZÅ �Ê¿��Ä¿YÂm�|��{���¿�½Z»����Âf»�Á
Ä¿YÂm�Ê¿��¥ÔfyY�[M�¶Ì�¿Zfa�sÂ���Ä¼Å��{

ÊÀ »�ÂmÁ�É�Y{�,Ä¿Â³�¶]Z¬f»��iY�¾ÌÀr¼Å�Äf�Y{�{
ÊÀ »��Ì¿��ÔÌ�Â»�Á�[M�¶Ì�¿Zfa��|���Y{)��/� P≤(.  

   
  

�µÁ|m�-���¿ZË�YÁ�ÄË�ne)cZ ]�»�¾Ì´¿ZÌ» (Ê¿��Ä¿YÂm�|��{  
Table 2- Analysis of Variance (Mean squares) of measured characters 

cY�ÌÌ¤e��]ZÀ»  �Äm�{
É{Y�M  

�|��{�cZ ]�»�¾Ì´¿ZÌ»
Ä¿YÂm�Ê¿�  

�½Z»����Âf»�cZ ]�»�¾Ì´¿ZÌ»
Ä¿YÂmÊ¿�  

S.O.V df (MS) Germination 
percent 

(MS) Mean Germination 
Time(day) 

Species                                                                       Ä¿Â³  12 8355.7** 17.8** 

Drought stress                                             Ê°�y��Àe 14 7184.8** 53.8** 

Drought stress × Species                                 ������Àe×�Ä¿Â³ 48 194.8** 2.7** 

Mucilage                                                               ��ÔÌ�Â»  1 9.7 ns 20.9** 

Mucilage × Species                                     �����ÔÌ�Â»×�Ä¿Â³ 12 1031.4** 7.4** 

Mucilage × Drought stress                           ��ÔÌ�Â»×��Àe 4 738.7** 2.7** 

Species × Drought stress × Mucilage  �Ä¿Â³×���Àe×��ÔÌ�Â» 48 173.8** 2.5** 

Error                                                                          �Z�y 390 36.4 0.1 

Total                                                                           ¶¯  519   

C.V.%                                                         )|��{( cY�ÌÌ¤e�\Ë��  11.4 11.7 

 ns£ÊÀ »��Ì��Á��Y{ **ÊÀ »��µZ¼fuY�t����{��Y{�%  
ns: non significant and **: significant at probability level 1 percent  

  
� {Y{� ½Z�¿� lËZf¿~]� Ê¿�� Ä¿YÂm� |��{ZÅ���{ �[M

� �Y� ��¬»���|��{�� Ze� Â´À·Z]� �{���|��{���{
{Â]� cÁZ¨f»� Ä¸Ì¸^À�� Á� ÄËÂ^n¿�{Z] .�É�Z�Y|m� �Y� | ]

�{� �ÔÌ�Â»�[M� �Y� Ã{Z¨f�Y� Z]� ÊËZÆ¿� Ê¿�� Ä¿YÂm� |�
�ÉY�]���¬»����|��{�Ä¯�|��¾ÌÌ e�ÊËÁ�Y{�ÃZÌ³�Ä¿Â³

~]�Ê¿�� Ä¿YÂmZÅ��� �Y��|��{�� Ze��¨À]�½ZvË���{���
|��{��{ÂmÁ��]�¶Ì·{�Ä¯�{Y{�½Z�¿��ËY�§Y�Â´À·Z]��{

~]� �{�[YÂyÉZÅ��Ä¿Â³�� {Â]� �Â¯~»�ÉZÅ)¶°��.( 

Â³�~]�Ê¿�� Ä¿YÂm� ½Z»����Âf»�Ê���]�lËZf¿Ä¿��Ì¿� ZÅ
� |ÅZ�� �Z¼Ìe� �{� {Y{� ½Z�¿)��¬»� [M (�É�Z�Y|m� Z]

�Ê¿��Ä¿YÂm�½Z»����Âf»�Ê¸³�ºË�»�LZÀjf�Y�Ä]��ÔÌ�Â»
Ä¿Â³� ¹Z¼e½Z�¿� Ä¯� d§ZË� �ÅZ¯� ZÅ��¬¿� Ã|ÀÅ{

��ÅZ¯� ¾ÌÀr¼Å� Á� �~]� [YÂy� {ZnËY� �{� �ÔÌ�Â»
�d�Y�~]���Âe�É�Z³�cÓ{Z^e)� µÁ|m� .(�¾ÌÀr¼Å

�Ê´f�^¼ÅÀ »Ê�É�Y{ )��/�P≤ (�|��{�¾Ì]Ä¿YÂm�¿��Ê
�½Z»����Âf»�ÁÄ¿YÂm�¿���~]�ÊÄ¿Â³�ZÅ�Ê���]�{�Â»�É
�d�Y{�{ÂmÁ)*��/�r=.( �|¿Á��[M�¶Ì�¿Zfa��ÅZ¯� Z]

� �{� Ê¿�� Ä¿YÂm� |��{� �ÅZ¯�ÉZÅ�~]
�Y{�ÔÌ�Â»Ä¿Â³�ÉZÅ {Â]� cÁZ¨f»� ¦¸fz» .�µZ¼�Y� Z]
� sÂ���¿Zfa¶Ì��¼�Y� �{� É�¿Zfa¶Ì�[M �/� -�

� µZ°�ZaZ´»)MPa( � Ê¿�� Ä¿YÂm� |��{Ä¿Â³� �~]��ÉZÅ
ÊÀ »�cÁZ¨e��ËZ»�M�{�Â»��|ÅZ��Ä]�d^�¿�É�Y{)�[M

��¬» (d�Y|¿ .¶Ì�¿Zfa� �{�ÉZÅ �/� -�� Á�/� -�
�µZ°�ZaZ´»)MPa( Ä¿Â³�Ê¿��Ä¿YÂm�|��{��,Ä»Á|«�ÉZÅ

� Z]�\Ìe�e� Ä]� �Ì^¯�²ÀÅ�Z]� Á�Ê¸³�ºË�»��� ,���Á���
�¶Ì�¿Zfa��{�Ê¿��Ä¿YÂm�|��{�/�-�µZ°�ZaZ´» )MPa( 

� Á��� ,���� Á���|��{��¶Ì�¿Zfa� �{�Ê¿�� Ä¿YÂm�/� -�
µZ°�ZaZ´» )MPa( ÊÀ »��ÅZ¯��|ÅZ�� Ä]�d^�¿�É�Y{
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d�Y{ .��ËY�§Y� Z]� Ê¿�� Ä¿YÂm� |��{��ÅZ¯�¿Zfa¶Ì�
[M�{Â]��Â�v»� �ZÌ�]� �Ì^¯�²ÀÅ�Z]� Ä¿Â³� �{ .��{

¶Ì�¿Zfa �/�-�� µZ°�ZaZ´»)MPa( �Ê¿�� Ä¿YÂm� |��{
Ä¿Â³� ¹Z¼e�� Z]� Ã��¨�Y� �n]� ZÅ����Ê¿�� Ä¿YÂm� |��{

ÊÀ »��ÅZ¯��{Y{�½Z�¿�|ÅZ��Ä]�d^�¿�É�Y{)�¶°�� .(
Ä¿Â³� Y~·�� Y�� Ä ·Z�»�{�Â»�ÉZÅ��¿� �Y���Z¼Ìe�sÂ����iY

Ê¸a¾¸ÌeY�Ä]��~]�Ê¿��Ä¿YÂm�|��{��]�µÂ°ËÔ³���ÃÁ�³
Ê»�ºÌ�¬e� ½YÂe�{�¯�É|À] :� -�¶¼vf» :Ä¿Â³��Ä¯�ÊËZÅ

�ÉÓZ]�Ê¿��Ä¿YÂm�|��{��Àe�Ê���]�{�Â»�sÂ����{

����|Àf�Y{�|��{�-�¶¼ve�ÉY�Y{���Âf» :Ä¿Â³��ÊËZÅ
�Ze�Ä¯�¿Zfa¶Ì��¼�Y�É�/�-�Z´»�µZ°�Za)MPa( �Ä]��Z�§
�¼�Y��{� �Àe� �ËY�§Y� Z]� Á� Ã{Y{� ½Z�¿� d»ÁZ¬»� É

�¶Ì�¿Zfa�/� -��µZ°�ZaZ´»)MPa( �Ä¿YÂm�|��{��ÅZ¯
��{�Ê¿�Y¾Ë�Ä¿Â³��ZÅ�Â��Ä]�ÊÀ »�|��Ã|ÅZ�»�É�Y{ .� -�
�Z�u :Ä¿Â³���{�Ê¿�� Ä¿YÂm� |��{��ÅZ¯� Ä¯�ÊËZÅ
Y�¶Ì�¿Zfa�É�¼��/� -��µZ°�ZaZ´»)MPa( �Á�{Â]�{ÂÆ�»

�Ê¿�� Ä¿YÂm�|��{��ÅZ¯��{�É�¼�Y�¶Ì�¿Zfa�sÂ��
�{Â]��iÂ»)�µÁ|m� .(  

  
�µÁ|m�-�ºÌ�¬e��É|À]����Ä¿Â³ÊËÁ�Y{�ÃZÌ³���Z�Y��]��ÔÌ�Â»�Ã|ÀÀ¯|Ì·Âe�°��¶¼ ·Y�Ê¸a�É�¼�Y�¶Ì�¿Zfa�Ä]µÂ°ËÔ³�¾¸ÌeY  

Table3- Classified into 13 species of medicinal plants producing mucilage on response to osmotic potential 
levels  

�°��¶¼ ·Y�Ê¸a�É�¼�Y�¶Ì�¿Zfa�Ä]µÂ°ËÔ³�¾¸ÌeY   Ä¿Â³�{Y| e µZj» 
Response to osmotic potential  No. Species Example 

Tolerant ¶¼vf»  3 Plantago psyllium  
moderate tolerant ��Âf»�¶¼ve 7 Descurainia sophia  

sensitive ¶¼vf»¾Ë�e 3  Plantago major  

  
� Z]� Ã��¨�Y� Ä¿Â³� �Z�Y� ¾ËY� �]����ÅZ¯� |��{

� ¶Ì�¿Zfa� �{� |ÅZ�� Ä]� d^�¿� Ê¿�� Ä¿YÂm�/�-�
� µZ°�ZaZ´»)MPa( ¶¼vf»��cY�iY� Ä]� Ä¿Â³� ¾Ë�e��Z�§

�¼�Y� sÂ��� ¹Z¼e� �{� Ä¯� Ã{Â]� É�¿Zfa¶Ì��¼�Y�É
d�Y� Ã{Y{� ½Z�¿� d»ÁZ¬» .Â��� Á� ÊÀÌ�u¹|¬»� Ê¿Y 

(Hosseini and Rezvani Moghadam, 2006) ��Ì¿
�ÉZÅ�~]� Ê¿�� Ä¿YÂm� ÉY�]� Êf]Â��� Ã{Á|v»� ¾Ë�fÆ]

� Ze� Y�� Ã��¨�Y�/�-�µZ°�ZaZ´» )MPa( |¿{�¯�Ê§� ».�
Ä¿Â³��ÉÓZ]�Ê¿��Ä¿YÂm� Z]�½Zf¯�Á�ÄËÂ^n¿�{Z]� �ÉZÅ���

�¶Ì�¿Zfa��{�|��{�/�-�µZ°�ZaZ´» )MPa( Ä¿Â³��ÉZÅ
�Ä]�¹ÁZ¬»�¼�Y��Z�§É��Á��Ä¿Â³ �½ZvË�)�¨À]�Á��^�(�,
Ã��¨�YºË�»� ,Â´À·Z]� ,�Ì�¯Zy� ,ÉÂ�¿Y�§Ê¸³�Á� �Ì^¯

� Z]�Ä¸Ì¸^À���� Ze����Ä]�d^�¿�Ê¿��Ä¿YÂm��ÅZ¯�|��{
�¶Ì�¿Zfa� �{� |ÅZ��/� -�� µZ°�ZaZ´»)MPa( Ä¿Â³��ÉZÅ

� Ä]� ��Âf»� ¶¼ve� ÉY�Y{�¼�Y� �Z�§Ä¿Â³� Á� É���ÉZÅ
ºË�»²ÀÅ�Z]� ,Ê¸³� Z]� Ä»Á|«� Á� �Ì^¯���� Ze�� �|��{

� ¶Ì�¿Zfa� �{� |ÅZ�� Ä]�d^�¿� Ê¿�� Ä¿YÂm��ÅZ¯�/�-�
�µZ°�ZaZ´»)MPa( Ä¿Â³�� Ä]��Z�u�ÉZÅ�¼�Y� �Z�§�É

|¿{Â] .� Z]� Ê¿�� Ä¿YÂm� |��{� �ÔÌ�Â»� ¥~u� Z]�[M
��¬»���{��Â´À·Z]� ,�Ì�¯Zy�Ä¿Â³�½ZvË��,ÃZÌ�)�Á��^�
�¨À] (²ÀÅ�Z]� Á��´¿ZÌ]� Ä¯� {Y{� ½Z�¿� �ËY�§Y� �Ì^¯

[YÂy�{ZnËY��{��ÔÌ�Â»��¬¿���{Y¾Ë�Ä¿Â³��Z]�Á�d�ZÅ
� sÂ��� µZ¼�Y�¿Zfa¶Ì��¼�Y� ¶Ì�¿Zfa� �{� É�/�-�

�µZ°�ZaZ´»)MPa( �ÉZÅ�~]�Ê¿��Ä¿YÂm�|��{���Ä¿Â³
,Â´À·Z]�,�Ì�¯Zy�,Ä»Á|« �½ZvË��^�Ã��¨�Y�,�ÉÂ�¿Y�§

d§ZË��ÅZ¯ .�¶Ì�¿Zfa��{�/�-�µZ°�ZaZ´» )MPa( ��{
��²ÀÅ�Z]�Á�½Zf¯�Ä¿Â³ºË�»�Á�Ã��¨�Y�Á��Ì^¯�Ê¸³¿�Ì�
Z¯�Å�|��Ã|ÅZ�»�Ê¿��Ä¿YÂm�|��{  .��Z¼Ìe��{�/� -�

Ä¿Â³� ¹Z¼e� Ê¿�� Ä¿YÂm� |��{� µZ°�ZaZ´»�Ä�� �n]� ZÅ
��Ì^¯� Ê¸³� ºË�»� Á� �¨À]� ½ZvË�� ,ÄËÂ^n¿�{Z]� Ä¿Â³

ÊÀ »� �ÅZ¯� d�Y{� É�Y{�{� Á�� ¶Ì�¿Zfa�/�-�
� Ä¿YÂm� |��{� µZ°�ZaZ´»Ä¿Â³� ¹Z¼e� Ê¿���n]� ZÅ
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ÊÀ »��ÅZ¯� ÄËÂ^n¿�{Z]� Ä¯� {Y{� ½Z�¿� É�Y{»Ê�e�|¿YÂ
d¸��Ä]��d»ÁZ¬»Y¾Ë�|�Z]��Àe��ËY���Ä]�Ä¿Â³) .�¶°�

� .(Ä¿Â³�~]�Ê¿�� Ä¿YÂm�½Z»����Âf»�Ê���]�lËZf¿�ZÅ
� |ÅZ�� �Z¼Ìe� �{� {Y{� ½Z�¿)��¬»� [M (�É�Z�Y|m� Z]

Ä¿Â³�LZÀjf�Y�Ä]��ÔÌ�Â»��Ä¿YÂm�½Z»����Âf»�Ê¸³�ºË�»
Ä¿Â³�¹Z¼e�Ê¿��Z]�Á�d�Y|¿�É�ÌÌ¤e�ZË�d§ZË��ÅZ¯�ZÅ
¸Ì�¿Zfa� µZ¼�Y� �Z¼Ìe� �{�É�¼�Y�ÉZÆ�/�-��µZ°�ZaZ´»

��ÔÌ�Â»� ½Á|]� Á� �Y{�ÔÌ�Â»� ÉZÅ�~]� �Â¿Á{� �Å� �{
ÊÀ »�cÁZ¨e�ÉZÅ�~]� �n]� |�¿� Ã|ÅZ�»� |ÅZ�Z]� É�Y{

�Ì�¯Zy� �ÔÌ�Â»� ½Á|]Á� �Y{�ÔÌ�Â» ��ÅZ¯� Ä¯
Ä¿YÂm�½Z»����Âf»Ä¿YÂm�d����{Â^Æ]�Á�Ê¿���{�Ê¿�

� ¶Ì�¿Zfa�/�-�Ê»� Ä¯� |�� Ã|ÅZ�» iY� �Y� Ê�Z¿� |¿YÂe��
��]� É�¼�Y� ¶Ì�¿Zfa� ¾ÌËZa� �Ë{Z¬»� Ê³|ÀÀ¯� ®Ë�ve

ºË�¿M�dÌ·Z § Ê¿Á�{� ÉZÅ � |�Z]� �~](Hosseini and 

Rezvani Moghadam, 2006). � ¶Ì�¿Zfa� �{�/� -�
Ä¿YÂm� ½Z»�� ��Âf»� µZ°�ZaZ´»�ÉZÅ�~]� Ê¿�

��Y{�ÔÌ�Â»���Ê¸³�ºË�»�,��Ì^¯�²ÀÅ�Z]�,Ä»Á|«�Ä¿Â³
Â³��ËZ���{Á�d§ZË��ËY�§Y�Ä¸Ì¸^À��Á��Ì^¯Ä¿�cÁZ¨e�ZÅ

ÊÀ »� |�¿� Ã|ÅZ�»� É�Y{ .���Âf»� �ÔÌ�Â»�¥~u� Z]
Ä¿YÂm�½Z»��Ê¿����ºË�»�,��Ì^¯�²ÀÅ�Z]�,Ä»Á|«��Ä¿Â³

�ºË�»�,Ä¸Ì¸^À��,�Ì^¯�Ê¸³ÊÀ »��ËY�§Y�Â´À·Z]�Á�Ê¸³-

Ä¿Â³� {Y| e� cÁZ¨e� Ä¯� d§ZË� É�Y{��ËY�§Y� �{� ZÅ
Ä¿YÂm� ½Z»�� ��Âf»�Á� �Y{�ÔÌ�Â»� ÉZÅ�~]� ¾Ì]� Ê¿�

� �ÔÌ�Â»� ½Á|]��¨u� �{� �ÔÌ�Â»��¬¿� Ã|ÀÅ{� ½Z�¿
Ä¿YÂm�d���d�Y��Àe��ËY���dve�Ê¿� .��Z¼Ìe� �{

�/� -�Ä¿YÂm� ½Z»�� ��Âf»� µZ°�ZaZ´»��~]� Ê¿�
Ä¿Â³�Y{�ÔÌ�Â»��Z¼Ìe�Ä]Z�»�ZÅ�/� -��Á�{Â]�µZ°�ZaZ´»

Ä¿YÂm�½Z»����Âf»��ÔÌ�Â»�¥~u�Z]Ä¿Â³�¹Z¼e�Ê¿��ZÅ
ÊÀ »� �ËY�§Y� ½Zf¯� �n]{Y{� ½Z�¿� É�Y{ .¿Zfa� �{�¶Ì�

�/� -�Ä¿YÂm� ½Z»�� ��Âf»� µZ°�ZaZ´»�ÉZÅ�~]� Ê¿�
Ä¿Â³� ¹Z¼e� � �ÔÌ�Â»� ½Á|]� Á� �Y{�ÔÌ�Â»��n]� ZÅ

�ÉÂ�¿Y�§� Ã��¨�Y� Á�Ì�¯Zy� �Y{�ÔÌ�Â»� ÉZÅ�~]
ÊÀ »��ËY�§Y{Y{�½Z�¿�É�Y{ .�½Z»����Âf»�µZj»�½YÂÀ ]

Ä¿YÂm��{� �Àe� c|�� �ËY�§Y� Z]� Ã��¨�Y� �~]� Ê¿�
�É�¼�Y�¶Ì�¿Zfa�/�-�¿�,�µZ°�ZaZ´»�®Ë{�����{��]Y�]

� Ä]�®Ë{�¿�Á��Y{�ÔÌ�Â»�ÉZÅ�~]���ÉZÅ�~]� �{��]Y�]
� ½Z�¿� Ä¯{Y{� ½Z�¿� �ËY�§Y� �ÔÌ�Â»� ½Á|]��iY� Ã|ÀÅ{

Ä¿YÂm�d���� �]� �ÔÌ�Â»�d�Y� �~]� Ê¿�)� µÁ|m�.( 
Ê»���¿� Ä]�¾ËY�]ZÀ]���ÅZ¯��{�Êf^j»��iY� �ÔÌ�Â»�|��

�¼�Y��Z�§��iYÉ�Ä¿Â³��{�d�Y�Äf�Y{�©Â§�ÉZÅ .�|ÀËM�§
Ë�Ì§dÌ·Z §�ÉY�]�[M�[~m�Ê°��Ä¿YÂm�Ê°Ì·Â]Zf»�ÉZÅ

d�Y� É�Á��� �~]� Ê¿� .~]� Ê¿�� Ä¿YÂmÉZÅ��
� �Y{�ÔÌ�Â»Ä¿Â³ÉY �Y ÄÀ»�{ )Artemisia 

Sphaerocephala( �É�¼�Y� ¶Ì�¿Zfa� �ËY�§Y� Z]� �Ì¿
Ê¸a�¾¸ÌeYµÂ°ËÔ³ )PEG( �¾ÌÀr¼Å� Á� d§ZË� �ÅZ¯
~]ÉZÅ��~]� Z]� Ä�ËZ¬»� �{� �Y{�ÔÌ�Â»ÊËZÅ���Ä¯

½Z��ÔÌ�Â»��É�eÓZ]�Ê¿�� Ä¿YÂm� |��{� {Â]� Ã|�Y|m
�|¿{Y{�½Z�¿)Yang et al., 2010(. �lËZf¿½Z�¿�Ã|ÀÅ{��¾ËY

Ä¿Â³� ¶¼ve� ½Y�Ì»� �]� �ÔÌ�Â»� d»Zz�� Ä¯�d�Y�ZÅ
�{Â]��iÂ»��Àe��ËY���Ä]�d^�¿½YÂÀ��Ä]��Z]�Ã��¨�Y�µZj»

� �ÔÌ�Â»�d»Zz��/� »Ê¸Ì�¶¼vf»� �f»�Ä]� Ä¿Â³� ¾Ë�e
Â»�d»Zz��Z]�½ZvË��,�Àe��ËY����ÔÌ��/��Ê¸Ì»��f»

� L�mÄ¿Â³�ZÅ²ÀÅ�Z]� Á� ��Âf»� ¶¼ve� Z]� É�Á� �Ì^¯
� �ÔÌ�Â»� d»Zz�� Z]� \Ìe�e� Ä]� Ä»Á|«�/��� Á��/��

Ê¸Ì»�f» Ä¿Â³�|¿{Â]��Àe� Ä]��Z�u�ÉZÅ)�µÁ|m�.( 
�½Y�Ì»� �{� 0ÓZ¼fuY� �Ì¿� �ÔÌ�Â»�cZ^Ì¯�e� �Â¿� Äq� �³Y

�Á�[~m�Y|Æ´¿�Á�dÌ�Z�u�½Y�Ì»�ÄnÌf¿��{�Á�[M�É
�¶¼veÄ¿Â³�ZÅ �ËZ»�M�Ä¯�d�Y��iÂ»��Àe��ËY���Ä]-

��ÔÌ�Â»�cZ^Ì¯�e�ÊËZÌ¼Ì��Ê���]�dÆm�É�f�Ì]�ÉZÅ
Ä¿Â³Ê»� �Â¯~»�ÉZÅ{Â�� ¹Zn¿Y�d�ËZ] .�½Z�¿� |ÅYÂ�

Ä¯� Ã{Y{ ~]ÉZÅ���Æm Äf§ZË�Z¿ZÌ·Ze� �Ì�aÁ|Ì]Y�M 
)Arabidopsist thaliana( ��{� �f¼¯� �ÔÌ�Â»� ½Y�Ì»� Z]
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��ÔÌ�Â»��Y|¬»�Z]�Ê�uÁ��Â¿� Z]�Ä�ËZ¬»�|��{�Ê Ì^�
�É�Y|]M��Ìv»�Ä]�Ä¯�|¿{Â]�Y�Y{�Y��É�f¼¯�Ê¿��Ä¿YÂm

Ê»� ¾Ì»1Ze� �ÔÌ�Â»� ��Âe� Ä¯��Ã|�� Ã{Y{� d^�¿� {Â�
�d�Y(Penfield et al��� ������5DXWHQJDUWHQ� et al., 

2008) .�Ê¿�� Ä¿YÂm�|��{� �ÔÌ�Â»�¥~u� Z]�¾ÌÀr¼Å
��{���Ä¿Â³Â´À·Z]�,�Ì�¯Zy�½ZvË��,ÃZÌ�)�¨À]�Á��^� (

²ÀÅ�Z]�Á¯��Ì^�Ä]��Â]�»�0ÓZ¼fuY�Ä¯�{Y{�½Z�¿��ËY�§Y
{Â]��ÔÌ�Â»��{�[YÂy�¶»Z��{ÂmÁ .�Ê³|¿�Y{�Z]��¬¿

~]��ÔÌ�Â»��{�Ê¿��Ä¿YÂmÉZÅ��Y¾Ë�Ä¿Â³�ZÅ��d·Ó{��Ì¿
��~]�Ê³{Z»M��Ì¿�Á�[YÂy�{ZnËY��{��ÔÌ�Â»�dÌ¼ÅY��]
�{Â^Æ]�Ä]�Ä¯�{�Y{�[Â¸�»��ËY����{�Ê¿��Ä¿YÂm�ÉY�]

Y����Y��Y�§�Z]�Ê¿��Ä¿YÂmÊ»�®¼¯��Àe��Ë�|ËZ¼¿.  

µÁ|m �-�Ä¿YÂm�½Z»����Âf»�Ê¿�)�Á� (��Y{�ÔÌ�Â»�ÉZÅ�~])A (��ÔÌ�Â»�½Á|]�Á)B (�¦¸fz»�sÂ����{�ÊËÁ�Y{�ÃZÌ³�Ä¿Â³�Ã{�Ì�
[M�¶Ì�¿Zfa  

Table4. Mean germination time (MGT) (day) of thirteen species with mucilage (A) and demucilage seed (B) 
in different levels of water potential. 

Ä¿Â³ Ê��Z§�Ê»Z�Y 

    

�[M�¶Ì�¿Zfa�sÂ��)µZ°�ZaZ´»(     
Speciec  Persian names 

   
levels of water potential (MPa)   

  
H2o -0.1 -0.2 -0.3 -0.4 

  
A B A B A B A B A B 

A.homalocarpum Ä»Á|« 1.9 1.9 2.2 2.1 2.7 2.4 3.2 3.1 5.2 4.5 

D. sophia �Ì�¯Zy 2.7 2.6 2.4 1.9 2.7 2.5 2.7 3.5 2.8 3.5 

L. ibrica Â´À·Z] 3.3 1.9 3.2 2.6 3.2 3.1 3.3 3.1 7 4.1 

L. usitatissimum ½Zf¯ 1.5 1.4 1.5 1.2 1.9 1.2 2 1.9 3.3 2.8 

M. officinalis ÄËÂ^n¿�{Z] 2.5 1.9 2.5 2 2.6 2 2.9 2.7 4 2.9 

O.basilicum (g) �^��½ZvË� 2.1 1.1 2.1 1.3 2 1.5 2.6 1.7 6.8 2.8 

O. basilicum (v) �¨À]�½ZvË� 2.6 1 2.7 1.3 2.9 1.3 2.9 2.6 5.7 2.7 

P. major �Ì^¯�²ÀÅ�Z] 4.8 3.6 4.6 3.6 5.6 4.4 5.6 4.2 5.6 4.9 

P. ovata ÉÂ�¿Y�§�Ã��¨�Y 2.5 1.2 2.5 2.5 2.6 2.6 2.6 3.1 2.7 3 

P. psyllium Ã��¨�Y 1.2 1 1.3 1.1 1.3 1.1 1.3 5.5 4.4 5.7 

S.officinalis Ê¸³�ºË�» 1.3 1.5 1.5 1.7 1.6 2.2 1.7 3.2 3.1 3.2 

S. sclarea �Ì^¯�Ê¸³�ºË�» 2.2 1.9 2.5 2.2 2.8 2.6 3.5 3.6 4.3 3.1 

T. foenumgraecum Ä¸Ì¸^À� 2.1 1.1 2.4 1.9 2.9 2.3 5.3 1.9 5.4 2.6 

LSD (P≤0.05) =0.6  
  

     

 
   

 

Ê¿�
�Ä¿Y
Âm
�|�

�{ 

Ä»Á|« )A.homalocarpum( 

½Zf¯ )L. usitatissimum(  

�Ì�¯Zy )D. sophia(  

�[M�¶Ì�¿Zfa)MPa(  
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Â´À·Z] )L. ibrica(  

ÄËÂ^n¿�{Z] )M. officinalis(  �^��½ZvË� )O.basilicum (green)( 

���¨À]�½ZvË )O. basilicum (violet)(  �Ì^¯�²ÀÅ�Z] )P.major(  

�Ã��¨�Y)P. psyllium(  
�ÉÂ�¿Y�§�Ã��¨�Y)P. ovata(  
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�¶°�� -���¶Ì�¿Zfa�sÂ����Ìi1Ze[M��Ê¿��Ä¿YÂm�|��{��]����ÔÌ�Â»�Ã|ÀÀ¯|Ì·Âe�ÊËÁ�Y{�ÃZÌ³�Ä¿Â³ .��Âv»x��¿Zfa�sÂ��¶Ì��\�u��]�[M

µZ°�ZaZ´» )MPa(���Âv»�Áy�d�Y�ZÅ�~]�Ê¿��Ä¿YÂm�|��{ .Ã{Y{�¹Z¼e���Y�¶^«�ZÅÄË�neZË�YÁ�¿��Ä]arcsine�|¿|��¶Ë|^e.  
Fig2. Effect of water potential on seed germination of 13 species of medicinal plants that producing 

mucilage. X- axis and Y- axis MPa potential levels of water potential in terms of seed germination. All data 
were transformed to arcsin before analysis.  

 
  

f¿ÄnÌ�É�Ì³  
Ä]�Â�� {Y{� ½Z�¿� lËZf¿� Ê¸¯�Ê¿�� Ä¿YÂm� ½Y�Ì»

� �Y{�ÔÌ�Â»� ÉZÅ�~]��Ä¿Â³�Ã��¨�Y,�Á� ½Zf¯
¾¸ÌeY�Ê¸a�¦¸fz»�sÂ��� Ä]��À¯YÁ� �{� ÄËÂ^n¿�{Z]-

�|ÅZ��Z]�Ä�ËZ¬»��{�µÂ°ËÔ³�]�ZÌ�,[Ây ��Ä¿Â³���Y
� Á� ��Âf»� |u� �{� �Ì�¯Zy� Á� ½ZvË�� ¶Ì^«Ä¿Â³�ZÅ�É

«²ÀÅ�Z]� Á� Ä»Á|ºË�»� Á� �Ì^¯{Â]� ¦Ì �� Ê¸³ .
���Âf»� É�¼�Y� ¶Ì�¿Zfa� sÂ��� �ËY�§Y� Z]� ¾ÌÀr¼Å

Ä¿YÂm�½Z»�Ä¿Â³�Ê¿��{Y| e�cÁZ¨e�Ä¯�d§ZË��ËY�§Y�ZÅ
Ä¿Â³Ä¿YÂm� ½Z»�� ��Âf»� �ËY�§Y� �{� ZÅ�¾Ì]� Ê¿�

�Ã|ÀÅ{� ½Z�¿� �ÔÌ�Â»� ½Á|]� Á� �Y{�ÔÌ�Â»� ÉZÅ�~]
Ä¿YÂm� d���� �¨u� �{� �ÔÌ�Â»� �¬¿dve� Ê¿��

d�Y��Àe��ËY�� .Y~·��{�É�iÂ»��¬¿��ÔÌ�Â»�{Â^Æ]
� Ê¿�� Ä¿YÂmÄ¿Â³� �j¯Y�ÉZÅ ³½ZÅZÌ�Á�Y{ÊË��{�Â»

Ê���] ��Y� ºÅ� Ê�Ìv»�dz���ËY��� Ä]�d»ÁZ¬»� �{
��Y�ºÅ�Á��~]��É�¼�Y�cZ¼Ì�Àe�Á�d]Â���¾Ì»0Ze��Zv·
��Àe�Ä¸¼m��Y��Àe��ËY����Y��Y�§�Á�[YÂy�{ZnËY���¿

Ê»� Ä¯� {�Y{� Ê°�y�·Â¯Y� ÊfË�»� |¿YÂe��{� Ê°Ë�Â
|�Z]�Ê�Ìv»�dz���ËY��. ��¬¿��f�Ì]�Ê���]�dÆm

��~]��ZÌ¿�{�Â»�d]Â���¾Ì»0Ze�Á�Ê¿��Ä¿YÂm��{��ÔÌ�Â»
Ê»�{ZÆÀ�Ìa{Â���ËZ»�M�ZÅÉ�Ã{�f�³��,Zy��{�É�e

{�Ì³�¹Zn¿Y�Ä���»�t����{�ºÅÁ�Ä¿Zz¸³�t����{�ºÅ.�
�ÊËZÌ¼Ì�� cZ^Ì¯�e� Á� �ZfyZ�� �Â¿� Ê���]� ¾ÌÀr¼Å

Ä¿Â³�cZ^Ì¯�e� {�Â»�ÉZÅÊ]�Ê���]�dyZÀ���{�®�

�Ê¸³�ºË�»)S.officinalis( �Ì^¯�Ê¸³�ºË�» )S. sclarea(  

Ä¸Ì¸^À�)T. foenumgraecum( 

Ê¿�
�Ä¿Y
Âm
�|�

�{ 

�[M�¶Ì�¿Zfa)MPa(  
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� ¶¸�� Ê���]� Á� Ê´¿Â´q�¬¿�ZÅ��ÔÌ�Â»� �ÂÀf»� Éd�Y�É�Á��.  
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