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Ã|Ì°q  
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d�Y�¾ÌWZa��ZÌ�]�Ê Ì^���ËY����{�ÃZÌ³�¾ËY��~] .�{Â^Æ]�Á�[YÂy�¾f�°���{�ÊËZÌ¼Ì��Á�Ê°Ì¿Z°»�ÉZÅ��Z¼Ìe��iY�Ê]ZË��Y��Â�À»�Ä]�¾ËY�]ZÀ]
Ì³� �~]�Ê¿�� Ä¿YÂm��Z¼Ìe���� Z]�Ê�ËZ»�M� ,{�Â»� ÃZ)�®Ë�Â¨·Â��|Ì�Y� ,ÊÅ{��Y�y� ,|ÅZ��� %�¶°·Y� ,�� %ºÌ�Zfa�cY�fÌ¿� ,�  %�[M�Á

�Ä¿�Ì�¯Y� %�c|»�Ä]�®Ë��Å���Ä¬Ì«{ (|��¹Zn¿Y�ÄËÁ��]��Â¿�¹ZÌa�ÃZ´�¿Y{��{ .�Ä¿YÂm�|��{��]�¦¸fz»�ÉZÅ�Z¼Ìe��iY�Ä¯�|¿{Y{�½Z�¿�lËZf¿
,Äq� Ä�Ë�� µÂ�� ,Ê¿�� Ä¿YÂm�d���� ,Ê¿��� µZ¼fuY� t��� �{� Ê¿�� Ä¿YÂm� É��¿Y� ,�~]� Ê�ËÁ�� ½YÂe� ,Äq� Ä«Z�� µÂ�� %d�Y� �Y{� ÊÀ » .

�Y�y���Y{�ÊÀ »��ËY�§Y� Ä]��nÀ»�®Ë�Â¨·Â��|Ì�Y�Á�Ê°Ì¿Z°»�ÊÅ{)� %P< (�yZ� ��yZ��L�m�Ä]� Ã|��É�Ì³�Ã�Y|¿Y�¦¸fz»�ÉZÅ
|¿|��|ÅZ���Z¼Ìe�Ä]�d^�¿�Ê¿��Ä¿YÂm .��Â¿��Y�{�Â»��~]�[YÂy�Ä¯�d¨³�½YÂe�Ê»�Ä]�[YÂy�¾ËY�Ä¯�|�Z]�Ê»�ÊËZ¬·Y�Ä¿Â³��Y�Á�ÄÌ·ÁY�[YÂy

|�Z]�Ê»��~]�Äf�Âa�Ê°Ë�Ì§��YÂy�Ä]��Â]�»�Ã|¼���Â� .  
  

É|Ì¸¯�cZ¼¸¯  :Ê¿��Ä¿YÂm��yZ��,Ê¿��Ä¿YÂm�É��¿Y�,ÊÅ{��Y�y�,{�Â»�,�~]�[YÂy�,Ê¿��Ä¿YÂm.  
  

Ä»|¬»  
�ÃZÌ³�Ä]�ºÌ¬f�»��Ì£�ZË�ºÌ¬f�»��Â��Ä]�ZÆ¿Z�¿Y�Ê³|¿�

³�d�Y�Äf�]YÁ�Á�½Z�M�Ê��f�{�¶Ì·{�Ä]�ÊËÁ�Y{�½ZÅZÌ
�Ê^¿Zm���YÂ��{ZnËY�¹|��Ä¼Å��Y��f¼Æ»�Á�ÄÀË�Å�º¯

d�Y�ÄmÂe�{�Â» .��Á�§�ÉZÅ�Ã�Z¤»�Á�ZÆË�Z����ËY�§Y
�ÊWÁ�Y{�½ZÅZÌ³�¥��»�½Y�Ì»�|���Á�ÊËÁ�Y{�½ZÅZÌ³
��Á��ÊWÁ�Y{�½ZÅZÌ³����Y�Ä¯�d�Y�dÌ «YÁ�¾ËY�¾Ì^»

d�Y� �ËY�§Y� µZu� �{� �Á�� Ä])Sartavi1, K. and 

Gholamian, F., 2004(. �ÊWÁ�Y{�½ZÅZÌ³��Y�{�Â»�ÃZÌ³
�Á�É�Z�Á�Y{�,ÊfÀ��\���{�Ä¯�|�Z]�Ê»��{�ºÆ»��ZÌ�]

d�Y�Ê Ì�Á�ÃZ´ËZm�ÉY�Y{�Ê�ËY�M��ËZÀ�)Zargari, 

1995 .(Ärfy�{�c�Â��Ä]�ÃZÌ³�¾ËY���{��^��Ä�Ì¼Å�ÉY
�¶]Z«� ÊfuY�� Ä]� �Ìz]M� ª�ZÀ»� Á� �Y{� \Ì�� ÉZÆÀÌ»�

ËZ��§��Y�Á�Ã{Â]�d�¯|ËZ¼¿�Ê»�É�Ì³Â¸m�Zy�� .
�ÊÅ{�Z]�\^�� Ä]� Á� Ã{Â]� ZËZa� ÉY� Ärfy�{� {�Â»� ÃZÌ³
�¹|��,{|n»�d�¯�ÉZÅ�ÄÀË�Å�¾f�Y|¿�,�Ë���Á�\�ZÀ»

�ZÌ¿ º��Ä] Á�d§M�¾f�Y|¿�Á�Ê�Za ...�É{Z�f«Y�dÌ¼ÅY��Y
Ã�ËÁ �Êfy�{� Ä¯�dÆm�¾ËY� �Y� Á�d�Y� �Y{�Ây�]�ÉY

�|��� Ä]� Á�� ½YÁ�� ÊeZÌu� dÌ·Z §� Á� Ã{Â]� �^�� Ä�Ì¼Å
Y{��Ì¿� Ê Ì^�� ºf�Ì�Â¯Y� Á� �Ìv»� ÊËZ^Ë�� ��¿� �Y� ,{�

�d�Y�dÌ¼ÅY� �WZu� �ZÌ�]Akhondi et al, 2011) .(�Z]
����Y� ¾ÌÀr¼Å� ,½YÁY�§� ÊWÁ�Y{� �YÂy� Ä]� ÄmÂe
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�Ä]� Ä¯�Ê�Ìv»�d�Ë�� Á�É��ÁZ�¯�dÌ¸]Z«� ,É{Z�f«Y
�lËÁ�e�Á��Ìj°e�Ä]�ÄmÂe�,|Ë{�³�½ZÌ]��Z�fyY�c�Â�

|���Ê»���¿�Ä]�¹�Ó�Á�É�Á���½M�d�¯ .  
Ê°Ë �Y �¿YÂ» Ã{Z¨f�Y�Ã|¼� ÄÀÌÆ] �Y ½ZÅZÌ³ �ÊËÁ�Y{

�{ k�Zy �Y ÃZ´�ËÁ� ,Ê Ì^� dË{Á|v» Ä¿YÂm�½Y�Ì» 

Ê¿� Á Ê¿ÓÂ� ½{Â] [YÂy �~] ZÆ¿M d�Y(Gupta, 

2003). �É�f¼¯�É�Z��Ê¸ÅY�ÉZÅ�Z¯�¶Ì·{�Ä]�¾ÌÀr¼Å
�ÄrÅZÌ³��Y�¬f�Y�Á�½|���^��Ã|��¹Zn¿Y�ZÆ¿M�ÉÁ��Ä¯

�Ä]�0ÓÂ¼ »�½ZÅZÌ³�¾ËY�ÉZÅ{Â��Ê»�¹Zn¿Y�É|À¯ .  
[YÂy�ZË�{Â¯��Ã�YÁ)dormancy (���Ê/¸¯�sÔ�/�Y�®Ë

���ÉZÆ»Y|/¿Y��Y�®/Ë�Å��{�dÌ·Z §��ÅZ¯�ÊÀ »�Ä]�Á�Ã{Â]
ÊÅZÌ³ )�~]�ZË�Ä¿YÂm (�d/�Y .����d/�Y�ÉY�Ã|/Ë|a�[YÂ/y
�Ä¯ÉZÅ�~] É�ZÌ�] �Y ½ZÅZÌ³ Ê�Y�� ZË Á�{Ây �Z/] �½M

|Àf�Å�ÄmYÂ» .���Ã|/¿��½YÂ/e�,[YÂy�Ê°Ë�Â·Â¯Y�dÌ¼ÅY
��~//]�½|//¿Z»��½YÂ//e��~//]�Ä//°ÀËY�Á�d//�Y�c|//»�Y�{��{

|¿�Y{�É�f�Ì]��À¯Y�a)Finkelstein et.al, 2008.(  
 [YÂy Ä] ½M ZÅ ½Z°»Y Ê» |Å{ Ä¯ ¶]Z¬»�{ �ËY�� 

|�Z�»Z¿ Ê�Ìv» Ã|¿� |À¿Z¼] Á ZÆ¿M Y� Ê»�{Z« {�Z� Ä¯ 

ÉZ¬] ¹�Ó Y� �{ �¶/]Z¬» ��ËY�/� �Z/¿��y �\/�ZÀ»Z¿�Á 

�Ê/�Ìv» �Äf/�Y{ �|À/�Z])Bewley J,D., 1997.(�Â���¶/»Y
�iR» �{ [YÂy �~] ¶»Z� Äf�Âa ��~] )�}Â/¨¿ �É�Ë~/aZ¿ 

�~]�Äf�Âa d^�¿ �Ä/] �}Â/¨¿�,[M �É�Ë~/aZ¿ �Äf/�Âa ��~/] 

d^�¿ �½�Ì/�¯Y�Ä] Á �d/»ÁZ¬» �Ê°Ì¿Z/°» �Äf/�Âa ��~/](, 
½Z//ËÁ�)½Z//ËÁ� µZ//u��{ {Â//¯� ½Z//ËÁ��Á ¢·Z//]Z¿ (Á 

Ã|¿�Y{�Z] ZÅ){ÂmÁ Ã|¿�Y{�Z]�{YÂ» �{ ZÅ�~] .(�¾ÌÀr¼Å
��Zf//�e�ÉZ//Å�Ä//ËÓ�{Y|// e��,ÃÂ//Ì»��//]Y�§�Á�¹�|//ÌaY��Â//¿�Á

�Á�ÃZÌ³�¾��,Ä¿Y{�½�Á�Á�Ã�Y|¿Y�,ÃZÌ³�ÉÁ��Ä¿Y{�dÌ «Â»
�Á�d�Y{�]�½Z»��,�Á��µÂ�...�d�Y)Finkelstein et.al, 

2008(, Ä¯ ��/Å �¹Y|/¯ �Y �¾/ËY ��Z¯Á�Z/� ��Ä/]�Z/Å �¶/ËÓ{ 

Ê¿Â³Z¿Â³ ©Z¨eY Ã{Zf§Y Á Z] ÄmÂe Ä] ¶»Z� Ã|ÀÀ¯�{ZnËY 

,[YÂy �Á��ÉZÅ Ê¨¸fz» ÉY�] �®/Ë�ve �Ä/¿YÂm ��Ê/¿�

ZÅ�~] {ÂmÁ {�Y{ .a��Ä/]�Ä¯�d�Y�Ê°ÌÀ°e��~]�²ÀÌ¼ËY�
����Á�{Â/y��f/�]��{�¾f§�/³�Y�«��Y��Ì/a��Á~]�½M�Ä��YÁ 

�����Z//v·�Ä//]�,�Ì//v»�Ê°Ë�Â//·Â¯Y��ËY�//��Z//]�Ä//ÆmYÂ»
�Ê³{Z/»M�ÊËZÌ¼Ì�ÂÌ]�Á�Ê°Ë�Â·ÂË�Ì§ �Ä/¿YÂm����Ä/]�Y��Ê/¿�

Ê»�d�{�|¿�ÁM .Ê»��»Y�¾ËY��cY�ÅZ�e��Á�]�\^��|¿YÂe
Á�Êf�Ë� Ë�Â·ÂË�Ì§����Á�Ã|/��ºËY�/a��~/]��{�É{| f»�Ê°

��Ä/]�{{�/³�½M��Y�¶�Zu�ÃZÌ³ �É�Â/� �Ä/¯ ���Y��{�YÂ/»�¾/ËY
Ê»�Ä¿YÂm�Ê´¿Â´q��{�½YÂe���,cZ/^¿�Ä/Ì·ÁY��Y�¬f�Y�,Ê¿� 

Ã�Æ]�Ã{ZÆ¿��Y�É�Y{�]������ËY�/§Y�,Ê/��{Á��,Ê/�Ìv»�ÉZÅ
Ã|ÅZ�»�µÂ�v»�Ê¨Ì¯�Á�Ê¼¯ {�¯.  

 ) Varier et.al.2010 and Rohi et.al. 2011(  
Âe�Z]�¾ËY�]ZÀ]����ÃZ/Ì³�ÉZÅ�~/]�|/¿Y�Ê¿��Ä¿YÂm�Ä]�Äm

����¾/ËY�½Á�/§Y��Á��Á�Ã{Z/ ·Y�©Â§�dÌ¼ÅY�¾ÌÀr¼Å�Á�{�Â»
��¥|//Å�Z//]�ª//Ì¬ve�¾//ËY�,|//Ë|m�ÊÅZ//Ì³�\//���{�ÃZ//Ì³
���¾f//�°��d//Æm��Z//¼Ìe�¾Ë�f^//�ZÀ»�¾Ì//Ì e�Á�ÊËZ//�ZÀ�
���Êf//�Ë��¹Â//¸��ÃZ´//�ËZ»�M��{�ÃZ//Ì³�¾//ËY��~//]�[YÂ//y

|��Y�mY�ÄËÁ��]�|uYÁ��Â¿�¹ZÌa�ÃZ´�¿Y{.  
  

�Á��Á�{YÂ» ZÅ  
� µZ�� �{��ËZ»�M�¾ËY������d�Ë�� ÃZ´�ËZ»�M� �{

��Á~]�ÉÁ���]�Á�ÄËÁ��]�|uYÁ��Â¿�¹ZÌa�ÃZ´�¿Y{�Ê�ZÀ�
s���\·Z«��{�{�Â»�ÃZÌ³ Z]�Ê§{Z�e�Ô»Z¯ Ä� �Y�°e Ä] 

�Â�À» ¾f�°� [YÂy Á �Ä]��Â]�»�ÉZÆ�yZ�� {Â^Æ]
Ä¸u�» Ä¿YÂm Ê¿� ÉZÅ�~] Ä¿Â³ �Â¯~» ¹Zn¿Y |Ë{�³ .
�Á~] �Y � Ê Ì^�� ÃZ´�ËÁ�� ¶v»��{� �«YÁ� ÃZÌ³� ¾ËY

|��É�ÁM��¼m�ÄËÁ��]�½Zf��Æ��½Zf�{�Â»�½Zf�Å{. 
¶»Z�� �ËZ»�M� ÉZÅ�Z¼Ìe �Y�y ÊÅ{ Z] |Ì�Y 

®Ë�Â¨·Â� �� ,|��{ ÊÅ{��Y�y Z] ~£Z¯ ,Ã{Z^¼� 

cY�fÌ¿ � ºÌ�Zfa��� ¶°·Y� ,|��{���� Ä¿�Ì�¯Y�[M� Á��
�c|»�Ä]�®Ë��Å�|��{���{Â]�Ä¬Ì«{.   
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�Á~]� Y|f]Y� �{ Z] dË�¸¯ÂbÌÅ �lÀa�ºË|�Ä]�|��{ 

Ê¿Â¨�|��Ä¬Ì«{�Ä��c|» Á �b� Ä^e�»� Ä� Z] [M 

��¬» d§�³� �Y�«� �Z¼Ìe� dve� Á� |�� Ã{Y{� Â�f�� .
�{Y| e��b�����~]�{|� �] ÉÁ� Á{ ÄËÓ ~£Z¯ Ê§Z� 

¾¼eYÁ ¶yY{��{ �Ë{�É�fa Ä¿�ÉZÅ �Ô^«�Ä¯�É�f¼Ìf¿Z�
,|¿{Â]� Ã|�� Ê¿Â¨�|� d¨Å� ÉÁZu �fÌ·� Ê¸Ì» [M 

��¬» d�¯ Á�|� ½Á�{ �ÂeZÀÌ»�� Z] �ÉZ»{����Äm�{
d§�³� �Y�«� {Y�´Ìf¿Z� .��Z¼� ZÅ� �~] �Y �Á� ¹Á{ 

�Á�� Á Ze ½ZËZa c�Â��Ä]��ËZ»�M Ä¿Y�Á� ¹Zn¿Y |� .
�Äq�Ä�Ë��µÂ��Ä¯�|¿|��[Â�v»�Ã{��Ä¿YÂm�É�Á~]

|�Z]��f¼Ì¸Ì»�Á{�ZÆ¿M��{ . ½ZËZa �ËZ»�M Ê¿Z»� {Â] �Ä¯

��Z¼� ZÅ�~] �{ |Àq �Á� Ê·YÂf» ½Z�°Ë |�Z] .�{ 

¨��½ZËZaÊeZ �Y ¶Ì^« |��{ Á d��� Ä¿YÂm ,Ê¿� �µÂ�
�,Äq�Ä«Z��Ä]�Äq�Ä�Ë��µÂ��d^�¿�,Äq�Ä«Z��Á�Äq�Ä�Ë�

Á�Ê¿��Ä¿YÂm�É��¿Y�,Ê¿��Ä¿YÂm��yZ� �Ê�ËÁ��½YÂe
�~] �µÁ|m�ÉZÆ·Â»�§� �Y� Ã{Z¨f�Y� Z]��Ä^�Zv» |Ë{�³ .

�{Y|�Y� ¶Ë|^e� �Y��a� ZÅ� Ã{Y{� ¶Ì¸ve� Á� ÄË�ne�dÆm
� ��Âe� |��{� Ä]� �Â]�»Arc sin¿� �Y� ,�ÉZÅ�Y�§Y� ¹�

�É�Z»MSAS��ÁMSTAT-C�|��Ã{Z¨f�Y .�Ä�ËZ¬»�dÆm
��{� ¾°¿Y{� ÉY� ÄÀ»Y{� |Àq� ½Â»�M� �Y� ZÅ� Ã{Y{� ¾Ì´¿ZÌ»

�t��� %|��Ã{Z¨f�Y.  

  

�µÁ|m�-�Ê¿��Ä¿YÂm�ÉZÅ��yZ��ÊeZ^�Zv»��]YÁ�  
Table 1.The formula of germination indices 

�]ZÀ»  
References 

Ä�]Y�  
Formula 

�yZ�  
Index  

)Panwar and Bhardwaj, 2005(  GP= n/N×100 
Ê¿��Ä¿YÂm�|��{  

Germination percentation 

( Kulkarni et. al., 2007 )  
  

Ê¿��Ä¿YÂm�d���  
Germination rate  

(Abdul-baki & Anderson, 1976)  
  

�~]�Ê�ËÁ��½YÂe  
Seed potential of growth 

)Razeghi yadak. et.al, 2010(  
  

Ê¿��Ä¿YÂm��yZ�  
Germination index  

)Hakim et al., 2010( 4
*100

nt
GE

N
  

Ê¿��Ä¿YÂm�É��¿Y  
Germination energy  

n =�Ã{��Ä¿YÂm�ÉZÅ�~]�¶¯�{Y| e  
n=total number of germinated seed  

ni =��z�»�Ê¿Z»��Ä¸�Z§�®Ë��{�Ã{��Ä¿YÂm�ÉZÅ�~]�{Y| eti )�Á���Å�ªÌ¬ve�¾ËY��{(  
ni= number of germinated seeds during ti(each day in this study)  

N =Ã|��Äf�Z¯�ÉZÅ�~]�¶¯�{Y| e )�ªÌ¬ve�¾ËY��{���{|�(  
N= total number of sowed seed 

ti =Ê¿��Ä¿YÂm��Á����Y��a�ÉZÅ�Á��{Y| e  
ti= days after germination 

Lsh =ÄrÅZÌ³�µÂ��¾Ì´¿ZÌ»  
Lsh= average of seedling length 

  
hv]�Á�lËZf¿  

lËZf¿ ÄË�ne �¿ZË�YÁ cZ¨� Ê¿�� Ä¿YÂm �ÃZÌ³
Myrtus communis L.�dve �ÌiPe ÉZÅ�Z¼Ìe µZ¼�Y 

Ã|� �µÁ|m��{��d�Y�Ã|��ÄWY�Y .�Ã|��Ã|ÅZ�»�lËZf¿
�yZ��Ä¼Å��]�ZÅ�Z¼Ìe��iY�Ä¯�d�Y�½M��]�Ê¯Zu���Y�ZÅ

�Ä«Z��Á�Äq�Ä�Ë��µÂ��,Ê¿��Ä¿YÂm�d����,|��{�¶Ì^«
~]� Ê�ËÁ�� ½YÂe� ,Äq�t��� �{�Ê¿�� Ä¿YÂm�É��¿Y� Á� �

�µZ¼fuY� %Ê·Zu��{�,d�Y��Y{�ÊÀ »��µÂ��d^�¿��]�Ä¯
��Y{�ÊÀ »�Ê¿��Ä¿YÂm��yZ��Á�Äq�Ä«Z��Ä]�Äq�Ä�Ë�

|�Z]�Ê¼¿ )�µÁ|m�. (  
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� µÁ|m�Ê���]���½Y�Ì»�¾Ë�f�Ì]� Ä¯� {Y{� ½Z�¿� �Ì¿
��Y|¬»�Z]�\Ìe�e�Ä]�Ê¿��Ä¿YÂm�|��{��/���,��/����Á

��/���Å�Z¼Ìe� Ä]� ª¸ f»� |��{� ¶°·Y� ÉZ���|Ì�Y� ,
� ®Ë�Â¨·Â����Ä¯� Ã{Â]� Ã{Z^¼�� Z]� �Y�y� Á� |��{

|¿�Y{�|ÅZ��Ä]�d^�¿�É�Y{�ÊÀ »�¥ÔfyY .�|Ì�Y��Z¼Ìe
�Ä¿YÂm��Ë��e�Á��ËY�§Y�ÉY�]��iÂ»�Ê�Á��®Ë�Â¨·Â�
�Á� dz�� �~]� ÉY�Y{� Ä¯� d�Y� ÊËZÅ� Ä¿Â³� �{� Ê¿�

Ê»��Ë~aZ¿}Â¨¿ |À�Z] .�Y�y �ÃZ´�ËZ»�M��Ìv»��{�ÊÅ{
�®Ë�Â¨·Â��|Ì�Y�Z]��~]�Äf�Âa�½|��¹�¿�Z]�Ä]Z�»�Ê�¬¿

d Ì^���{ )Zy�ÄfË|Ì�Y (�Ê��YÂ³�ºf�Ì���Y��Â^��ZË
|À¯�Ê»��° À»�Y��cZ¿YÂÌu)Fazli et.al., 2011.(  

�¹Á�ÂËÓY� ¹Z¿� Ä]� ÉZÅ|WY�� ÉY�Y{� {�Â»� ÃZÌ³� �Á~]
)Elaiosomes (�®¼ze�d¨��¶v»� �{� Ä¯� |À�Z]�Ê»

Ê»� �Y�«�sZ¬·� �Y��a�{�Ì³ .Ê�ËZ»�M� �Y�¶�Zu�lËZf¿�
��{� ,|�� Äf�Y{�]� �~]� ÉÁ�� �Y� Ã|WY�� ¾ËY� ½M� �{� Ä¯
�|«Z§��Á~]�Ä¯�{Y{�½Z�¿�¹Á�ÂËÓY�ÉY�Y{��Á~]�Z]�Ä�ËZ¬»
�É�f�Ì]� Ê¿�� Ä¿YÂm� |��{� Á�d���� ½Y�Ì»� ¹Á�ÂËÓY

|Àf�Y{) Ciccarelli et.al, 2005 .(Ã{Y{� Ê���]��ÉZÅ
�Ä¯�|Å{�Ê»�½Z�¿�Äq�Ä«Z��Á�Äq�Ä�Ë��µÂ��Ä]��Â]�»

�yZ�� ¾ËY� |��� ¾Ë�f�Ì] �Z]� �Y�y� Z]� �Z¼Ìe� �{� ZÅ
�Ä]� �Â]�»� |¿YÂe� Ê»� �»Y� ¾ËY� Ä¯� ,d�Y� Ã{Â]� Ã{Z^¼�

|�Z]�ÃZÌ³�|����]��Z¼Ìe�¾ËY�Ê¨À»��iY�½{Â]��f¼¯.  
�h�Z]� �Ì¿�®Ë�fÌ¿� |Ì�Y� Á� Ä¿�Ì�¯Y�[M�ÉZÅ�Z¼Ìe
�ÊÀ »�cÁZ¨e�ÉY�Y{�Á�|¿|��Ê¿��Ä¿YÂm�|��{��ËY�§Y

|¿{Â]�|ÅZ��Z]�É�Y{)�µÁ|m� .(�ZÆ�ËZ»�M��Y�Êy�]��{
�»�ÉZÆf�¸£� �{� ºÌ�Zfa� cY�fÌ¿� Ä¯� d�Y� Ã|�� Ã|ÅZ

��~]�[YÂy� �§�� Á�Ê¿�� Ä¿YÂm��ËY�§Y�h�Z]�¦¸fz»
d�Y� Äf�³ .� ½Y�Z°¼Å� Á�Ê¸ËÂ��Ê¸� )Tavil et.al, 

2009 (�ÄÀ»�{� �~]� �]� ¦¸fz»� ÉZÅ�Z¼Ìe� Ê���]� �{
�ºÌ�Zfa�cY�fÌ¿�Ä¯�|Àf§�³�ÄnÌf¿�Êf�{�/����iY�|��{

Ê³�ËÁ��]�É�Y{�ÊÀ »�¾ËY�Ê¿��Ä¿YÂm�ÉZÅ�{�Y{� ÃZÌ³  .
� ¶Ì^«� �Y� �´Ë{� ÉZÆ�ËZ»�M� �{� ÊÆ]Z�»� lËZf¿Tang 

et.al., 2008�� ÁShanmugavalli et. al., 1997 � ���Ì¿
d�Y� Ã|»M� d�|]. �Ä¸¼m� �Y� Ê¿�� Ä¿YÂm� d���

�Ê»�Ã{Z¨f�Y��~]�c�|«��nÀ��ÉY�]�Ä¯�d�Y�ÊËZÅ�f»Y�Za
{Â� .�¶°���{��d�����]�ZÅ�Z¼Ìe��iY�Ê���]�{�Â»��{�,

ÅZ�»�Ê¿��Ä¿YÂm��{�d����½Y�Ì»�¾Ë�f�Ì]�Ä¯�{Â��Ê»�Ã|
|�Z]�Ê»�®Ë�Â¨·Â��|Ì�Y�Á�Ã{Z^¼��Z]�ÊÅ{��Y�y��Z¼Ìe .  

  
�¶°�� :{�Â»�ÃZÌ³��Á~]�Ê¿��Ä¿YÂm�d�����]�¦¸fz»�ÉZÅ�Z¼Ìe��iY  

Fig 1. Effects of different treatments on germination rate of Myrtus seeds.  
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Table 2-Analysis of variance of the effects of experimental treatments on germination of Myrtus communis L.  

  �ÌÌ¤e��]ZÀ»  
Variables 

m�{Ä�É{Y�M  
Freedom 
degree  

cZ ]�»�¾Ì´¿ZÌ»  
Average of squares 

|��{  
Ê¿��Ä¿YÂm  

Germination 
percentation 

�Ä¿YÂm�d���
Ê¿�  

Germination 
rate 

�Ä�Ë��µÂ�
Äq  

Radicle 
length 

Äq�Ä«Z��µÂ�  
Epicotyl 
length 

�µÂ��d^�¿
�Äq�Ä�Ë�
Äq�Ä«Z��Ä]  

R/S 
ratio 

��Ê�ËÁ��½YÂe
�~]  

Seed 
vigor 

��yZ�  
Ê¿��Ä¿YÂm  

Germination 
Index 

É��¿Y  
Ê¿��Ä¿YÂm  

Germination 
energy  

�Z¼Ìe  
treatment 

5  **825.25  **82.44  **30.84  **219.26  0.018 ns **688.68  0.024 ns  **889.16  

�ÉZ�y
�ËZ»�M  
error 

12  83.64  4.50  3.39  37.86  0.0007  42.85  0.013  63.88  

** ���Á*�t����{��Y{�ÊÀ »�\Ìe�e�Ä]�®Ë��Á���,|��{ns��Y{�ÊÀ »��Ì£.  
*and** significant at 1 and 5 % levels. ns, non-significant 

 
�µÁ|m�- �ÉÁ���]��Z¼Ìe��Ìa��iY�¾Ì´¿ZÌ»�Ä�ËZ¬»�cZ¨�Ä ·Z�»�{�Â» )¾°¿Y{�½Â»�M, �= %á(  

Table 3-Comparing effects of pre-treatments on studing characters of Myrtus communis L. (Duncan test,  á = 5%) 
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16.67 c 0.50 ab  8.44 c 0.14 b 25 b 3.6  b  2.26 c 30 c 
|ÅZ�  

Control 

58.33 a 0.52 ab 44.32 a  0.35 a 36.66  a 11.53 a 14.43 a 73.4a 
|Ì�Y�®Ë�Â¨·Â���%  

90% Sulfuric acid 

30 bc  0.67 a 43.16 a 0.30 a 37.66 a 11.26 a 8.15 b 74.62 a  ¶°·Y��%  
96% alcohol 

55 a 0.42 b 41.78 a 0.28 ab 40 a 11.06 a 16.43 a 64.69 ab 
�Y�y�Ã{Z^¼��Z]  

scarification 

21.66 bc 0.47 ab 17.59 bc 0.32 a 20.20 b 8.93 a 6.36 bc 54.83 b 
Ä¿�Ì�¯Y�[M �%  

2% H2O2 

33.33 b 0.61 ab 26.40 b 0.35 a 27.46 b 8.26 ab 8.52 b 65.95 ab 
�ºÌ�Zfa�cY�fÌ¿�%  

6% KNO3 

 *�µZ¼fuY�t����{��Y{�ÊÀ »�cÁZ¨e�|«Z§�,|Àf�Å��f�»�¥Á�u�ÉY�Y{�Ä¯�ÊËZÆÀÌ´¿ZÌ»�½Âf��Å��{��|À�Z]�Ê»�¾°¿Y{��Á��Ä]�|��{.  
Means in each column followed by the same letter are not significantly different (p < 0.05) from each other 
according to Duncan test. 

  

���|/À¿Z»�ÉY�Ä/���»�ÉZÅ�f»Y�Za�Z]�Ê�ËÁ��½YÂe�d¨�
�{�//°¸¼��Á�Ä//rÅZÌ³��Y�¬f//�Y�|//��{�,Ä//rÅZÌ³��Â//Æ�

d�Y��^e�»)(Verma et  al, 2003 .����d/ve�d¨/��¾/ËY
����|/Å{�Ê/»�½Z/�¿��ËY�§Y��Ã|��µZ¼�Y�ÉZÅ�Z¼Ìe�Ä¼Å��iY
����Ê/À »�|ÅZ/��Ä/]�d^�¿�Ä¿�Ì�¯Y�[M��Z¼Ìe�{�Â»��{�Ä¯

|//�Z]�Ê//¼¿��Y{ )�µÁ|//m� .(É��//¿Y��¾Ì//^»�Ê//¿��Ä//¿YÂm
�����Ê/¿��Ä/¿YÂm�µÁY��Á��|/Àq��{��|/Àe�ÉY�]��~]�c�|«

d�Y .��h/�Z]�Ê�ËÁ��ÉZÆ»Y|¿Y��Ë���|���Á�Ê¿��Ä¿YÂm
�����dz/��Á���f/�{�¶/]Z«�[M��ÅZ/¯��Y�¶^«�,{Â��Ê»
�������Á�Ã|/��k�Z/y�¾Ì/»���Y�Ä/rÅZÌ³�,Z/y�t�/��½|�

|]ZË��Y�¬f�Y��f Ë�� .  
������¾Ë�eÓZ/]�Z/Å�Ã{Y{�¾Ì´¿Z/Ì»�Ä/�ËZ¬»�lËZ/f¿��Z�Y��]

�¿Y���������|Ì/�Y���Z/¼Ìe�Ä/]��Â/]�»�\/Ìe�e�Ä/]�Ê/¿��Ä/¿YÂm�É�
����Z/]�Ã{Z^¼/��Z/]��Y�y�Á��Ì¸£�®Ë�Â¨·Â���/����Á���
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Fig 2. Effects of different treatments on germination energy of Myrtus seeds.  
  

�Ê/°» ��½Y�Z/°¼Å�Á�Ã{Y�)Makizadeh et al., 2005 (
�������Ä/¿Â³�pÌ/Å�®/Ì·�^Ìm�|Ì/�Y��Z/¼Ìe�Ä/¯�|¿{Y{���Y�³

����d/�Y|¿�{�Â/»�ÃZ/Ì³�Ê/¿��Ä¿YÂm��ËY�§Y��{�É�ÌiZe .��Y
��{�Ê°Ë�Â·ÂË�Ì§�Á�Ê¿Á�{�¶»YÂ��d·Zy{�µZ¼fuY�Á�ÀËY

[YÂy����d/�Y�Ã|/��{��ÃZ/Ì³�¾ËY�ÉZÅ�~]. ����Ä/]�Ä/mÂe�Z/]
�������½YÂ/e�Ê/»�Ä/f§�³�c�Â/��ÉZÆÌ/���]�Á�Ä¸/�Zu�lËZf¿
������{�Â/»�ÃZ/Ì³�ÉZÅ�~/]�Ê/¿��Ä/¿YÂm�½Y�Ì»��ËY�§Y�d¨³
�����d/»ÁZ¬»�{Â/mÁ�|/ËR»�Äf/�Âa��Y�y�ÉZÅ�Z¼Ìe�dve
��Ä//]�Á�d//�Y�Ä//¿YÂm�kÁ�//y�¶//]Z¬»��{�Äf//�Âa�Ê°Ì¿Z/°»
��������Y�Ê/°Ë�Ì§��¿Z/»�®/Ë�½YÂ/À��Ä/]�Äf/�Âa��´Ë{�c�Z^�

������{Z/nËY�ª/Ë����Y�Z/Ë�Á�½ZËÁ����f�³��Y�d ¿Z¼»�ªË
�¶¼��É�Z³�cÓ{Z^e�|ËZ��Á�[M�[~m��{�dË{Á|v»

|À¯�Ê» .¼�Y�,µZu��Å��{/¼Ìe�µZ/Å�Z/�Y�y�ÉZ �/Å{/�Ê
)Ã{Z^¼��~£Z¯ (��{Â/��Ê»��~]�Äf�Âa�½|���Z¿�\^�

�kÁ�//y�¶//]Z¬»��{�Ê°Ì¿Z//°»�d//»ÁZ¬»�ª//Ë���¾//ËY��Y�Á
|]ZË�Ê»��ÅZ¯�Ä¿YÂm .��³|Ì/�Y�y�d/ Ì^���{��Äf/�Âa�Ê

��Á�Z/Æq�Z«��Y�Ê�Z¿�c�Z�y��Ì�¿�Ê¿Â³Z¿Â³�ÉZÆÅY���Y
�ÃZ´f///�{��Y��Â///^��,É�¯Z///y�ÉZ///Å�º///�Ì¿Z³�YÁ�°Ì»

����º/��cZ/¿YÂÌu��/�Âe�½|��µZ»|´·�,½Y�Â¿Zm���YÂ³
�����cY�/ÌÌ¤e�,Z/y�½{��x/Ë�,Z/Æ¸´Àm�É�Â���eM�,�Y{
�������{�ÓZ/]�®ÌeZf/�YÁ�|ÌÅ�ÉZÅ�Z/�§�{Z/nËY�Á�Z/»{�|Ë|�

{ZnËY�Z»���Ä]�x�Za��{�¾ÌÀm�½Á�{�{{�³�Ê» .  
��Ä/¯�Zn¿M��Y�{Y{�½Z�¿�ªÌ¬ve�¾ËY�lËZf¿�Ê¸¯��Â��Ä]
��¦/¸fz»�ÉZÅ�Z¼Ìe�dve�{�Â»�ÃZÌ³��~]�[YÂy�¶°�»

��~]�Äf�Âa�ÊÅ{��Y�y )���|Ì/�YÁ��ËZ/��{�]�Z¯��Y�º�Y
�Á�®Ë�Â¨·Â� (...�����Ä/¯�d/¨³�½YÂ/e�Ê/»�,{Â��Ê»��§�

�d/�Y�Ê°Ë�Ì§�[YÂy�ÉY�Y{�{�Â»��~] .����Y��~/]�[YÂ/y
Â³��Y�Á�ÄÌ·ÁY�[YÂy��Â¿������¾/ËY�Ä/¯�|/�Z]�Ê/»�ÊËZ/¬·Y�Ä¿

���Äf/�Âa�Ê/°Ë�Ì§��YÂy�Ä]��Â]�»�Ã|¼���Â��Ä]�[YÂy
�|/�Z]�Ê»��~]).Sarmadnia , 1996( .����Ä/mÂe�Z/]�¾ËY�]Z/À]

�������Z/]�Ê/Å{��Y�/y��Z/¼Ìe�¾Ì/]��Y{�Ê/À »�¥ÔfyY�¹|��Ä]
��®Ë�Â¨·Â//��|Ì//�Y�Á�Ã{Z^¼//������cZ¨//���{�|//��{

�Á��Z°//�M�É�//e�]�Á�Â//��®//Ë��Y�,Ê//¿��Ä//¿YÂm�|//��{
Ê//À »�Z//¼Ìe��Y{���Ä//]�d^//�¿�Ã{Z^¼//��Z//]�Ê//Å{��Y�//y��

����ÉÂ/���Y�,�~/]�Ê/�ËÁ��½YÂe�d¨���]��´Ë{�ÉZÅ�Z¼Ìe
�������Z/]�Ê/Å{��Y�/y��Z/¼Ìe�Ä/¯�d/§�³�ÄnÌf¿�¾ÌÀq�,�´Ë{
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������,½{Â/]���f/�{��{�Á�½Y��Y�Ä/]�Ä/mÂe�Z/]�Ã{Z^¼��~£Z¯
����Á�½{Â/]���/��Ê/]�,��Zy�{YÂ»�Á�cZ¿Z°»Y�Ä]��ZÌ¿�¹|�
�Á�[YÂ//y��//]�½|//»M�ªWZ//§�d//Æm�½M�Z//]��Z//¯�Ê³{Z//�

m�®Ë�ve����¾Ë�/e�\/�ZÀ»�{�Â/»�ÃZÌ³�ÉZÅ�~]�Ê¿��Ä¿YÂ
|�Z]�Ê»��Z¼Ìe.  

  

É�Y�´�Zb�  
�½Z�Y�y�½Zf�Y��Â¿�¹ZÌa�ÃZ´�¿Y{�¾Ì·ÂX�»��Y�Ä¸Ì�Á�¾Ë|]
��Á��°/�e�Ê�ÅÁ�a��Z¯�¾ËY��Z^f�Y�¾Ì»Ze���Zy�Ä]�Ê]ÂÀm

|ËM�Ê»�¶¼��Ä]�Ê¿Y{�|«.  
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