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d�¸£��{�|Ì�Y�®Ì·�^Ìm� ,|ÅZ��¶»Z��Äy�q��Á~]�[YÂy�ÉZÅ ����,�����Á�����Êa�Êa�d�¸£��{�ºÌ�Zfa�cY�fÌ¿� ,¹Y��ÉZÅ�����Á�����

Êa�Êa�½Z»�� �{�[Â��»�ÊÅ{Z»��� ,¹Y��ÉZÅ�� ,��� Á��¦¸�� �Á~]�[YÂy�¾f�°��ÉZÅ�Z¼Ìe� Á� Äf¨Å��Y�y�¶»Z�� Äq�Â»��Á�¶b·Z°�Y� Z]�ÊÅ{
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�»�Ê]Ây� Ä]�É�ZÌ]M�[M�¥��»� �{d�Y��z .Ä]-

� ÃÁÔ�¦¸��ÉZÅ ��Å Ä] ¶»YÂ�� ½YÂÀ� Ä·Z�»��Z� �{ 
É��ÁZ�¯ [Â�v» Ê»�,|¿Â� Y�Ë� �] dÌ¨Ì¯ Á 
{�°¸¼� µÂ�v» �ÌiZe LÂ� Ê»�|¿�Y~³ )Radosevich 

et al., 2007.(  
Ê°Ë �Y ºÆ»�¾Ë�e ¹�Ì¿Z°»�ÉZÅ �¨u LZ¬] �{ �½ZÅZÌ³
ÊËZ¿YÂe ½M�ZÅ �{ Ä] �ÌyZe ¾fyY|¿Y Ä¿YÂm�Ê¿� Á [YÂy 

~]� d�Y� �)Koornneef et al., 2002 .(,[YÂy 
duY�f�Y ZË Ä¨«Á d«Â» �{ |�� Ã{Â]�ÃZÌ³ Ä¯ �{ ¾ËY 
dÌ �Á Z] {ÂmÁ \�ZÀ» ½{Â] �ËY�� Ä¿YÂm�ÉY�]�,Ê¿� 

�~] ÉY�] c|» Ê»Â¸ »Z¿ �{ d·Zu duY�f�Y Ê«Z] 
Ê»�|¿Z» )Garcia-Gusano et al., 2004 .(ÓÂ¼ » �~] 

Ä¿Â³�ÉZÅ Ê�uÁ [YÂy É�e|Ë|� Y� ¿½Z� Ê»�|ÀÅ{ 

)Sarmadnia and Koocheki, 1999 .(lËZf¿ �j¯Y 
cZ¬Ì¬ve d�Y� ½M� |ËÂ» ¦¸�� �~]� Ä¯�,��Å� ÉZÅ 
½ZÅZÌ³ ÊËÁ�Y{ Á Ä¿Â³� �ËZ��ÉZÅ Ê�uÁ Ä] ¶Ì·{ 

É�Z³�Z� Ê°Ë�Â·Â¯Y ÉY�Y{ º�Ì¿Z°»�ÉZÅ �¦¸fz»
[YÂy Ä¸¼m��Y Äf�Âa ,dz� Á�Ê°Ë�Â·ÂË�Ì§ ÊËZ¬·Y 
Ê»��|À�Z])Copeland and Mcdonald, 1995�-Serano 

et al., 1992(. �iR»� ¶»YÂ� �{ [YÂy �~] ¶»Z� 
Äf�Âa �~] )}Â¨¿ É�Ë~aZ¿ �~]� Äf�Âa d^�¿ Ä] �,[M
}Â¨¿ É�Ë~aZ¿ Äf�Âa �~] d^�¿ ½�Ì�¯Y�Ä] Á d»ÁZ¬» 

Ê°Ì¿Z°» Äf�Âa �~](, ¾ÌÀm )¾ÌÀm µZu��{ [YÂy Á 
¾ÌÀm ¢·Z]Z¿ (Á Ã|¿�Y{�Z]�ZÅ ){ÂmÁ Ã|¿�Y{�Z]� {YÂ» �{ 
ZÅ�~] (»Ê�|�Z] Ä¯ �Å ¹Y|¯ �Y ¾ËY �Z¯Á�Z��Ä]� ZÅ 
¶ËÓ{ Ê¿Â³Z¿Â³ ©Z¨eY Ã{Zf§Y Á Z] ÄmÂe Ä] ¶»Z� �{ZnËY
Ã|ÀÀ¯ ,[YÂy �Á��ÉZÅ Ê¨¸fz» ÉY�] ®Ë�ve 
Ä¿YÂm�ZÅ�~]� Ê¿� {ÂmÁ {�Y{ )Latifi, 1992.( ¾¼n¿Y 

¾Ì]Ê¸¸¼·Y ½Â»�M �~] )ISTA�(��Á��ÉZÅ Ê¨¸fz» Y� 
dÆm ¾f�°� [YÂy Á ®Ë�ve Ä¿YÂm�Ê¿� �~] 

,½ZÅZÌ³ {ZÆÀ�Ìa Ã{Y{�|¿Y.��Y ¾Ë�f¼Æ» ¾ËY �Á��ZÅ 
Ê»�½YÂe �,½ÂÌ�Z°Ì¨ÌeY�f�Y�Ä] �Y�y�ÊÅ{ )Ê°Ì¿Z°» Á 

ÊËZÌ¼Ì�(, Ã{Z¨f�Y �Y µÂ¸v»�ÉZÅ ¦¸fz» 
®Ë�ve�Ã|ÀÀ¯ Ä¿YÂm�Ê¿� ),¾Ì·�^Ìm cY�fÌ¿ ,ºÌ�Zfa 

,|Ì�Y�®Ë�fÌ¿ ¾¸ÌeY� Ê¸a ,µÂ°ËÔ³ µÂ¿ZeY Á�(�Á 
[ÁZÀe�ÉZÅ Á�É�Â¿ ÊËZ»{ �YÃ�Z �{�¯)ISTA, 1979 .(

�{ �Â¼n» [YÂy �Á~] dve �ÌiZe ,Z»{ ,ÊÅ{Z»�� 
�Â¿ Á ½ÂÌ�Z°Ì¨Ë�Z°�Y �Y�« Ê»��{�Ì³)Batlla et al., 

2004( .  
�{ µZu ��Zu ¦¸���Ä¤n¤m���Å�ÉZÅ)Prosopis 

farcta L.(�,Äy�q(Launaea acanthodes (Boiss)) ��Á
¦¸��Äq�Â» )Cressa cretica L. (�{ �j¯Y cZ£Z] 

a½ZnÀ�§��½Zf��Æ��Äf� �Â�u Á º¯Y�e ÊËÓZ] �Äf�Y{
Ä¯ ÃÁÔ� �] �ÅZ¯ ,µÂ�v» �{ cZÌ¸¼� d�Y{ Á 

µÂ�v»�d�Y{�] �Ì¿ µÔfyY {ZnËY Ê»�|ÀÀ¯ .Ä¤n¤m 
ZË ¦¸�� �ÂÆ¯�É��Å d�Y �Y Ç�Ìe cÓÂ¬] Ä¯ 

\¸£Y �{ ª�ZÀ» ®�y ½Y�ËY �Z�f¿Y {�Y{ )Rashed 

Mohassel et al., 2001( .¦¸�� ¾ËY�Ë� ��Å� Ê°��Y
¦¸��¶°�»� ��Å� ÉZÅ�Ä¯� d�Y� É�Z� �{ µZ��ÉZÅ 
�ÌyY Ä] ¶Ì·{ d»ÁZ¬» ÓZ] Ä] �Àe Ê°�y Á É�Â� �{ 
t�� �Y� Ê Ì�Á Ê�Y�Y Ê�Y�� ��f�³ Äf§ZË Á �{ 
cZ£Z] �Ì¿ Á� �Ìa�Ä]�ÉÁ� �d�Y)Pasiecznic et al., 

2004 .(¦¸��Äq�Â» )Karimi, 1996 (ÊÅZÌ³ d�Y 
dÌ§Â·ZÅ )�Â� |À�a(, |Àq Ä·Z� Á ZÆ»,ºm ª¸ f» Ä] 

Ã�Ìe Convolvulaceae Ä¯ ÉY�Y{ Ä�Ë��ÉZÅ ,ÉÂ« 
É{Â¼� Á Ê¬§Y Á� Ã{Â] Z] Ä¿YÂm�Ê¿� h�Z] {ZnËY 

                                                                                  

1 - International Seed Testing Association 
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½ZÅZÌ³ |Ë|m Ê»�|¿Â� )Khan, 1991.(�¦¸��¾ËY�����Å
Ä] ¶Ì·{ ¾f�Y{ ÊËZ¿YÂe |Ì·Âe��Â¿�Á{��Å ¶j» Ê�Àm Á 

,Ê�ËÁ� ÉY�Y{ c�|« ÓZ] �{ ª]Z�e Z] �Ìv» Ã{Â] Á 
Ê°Ë �Y Ë�f¼Æ»¾ ¦¸����Å�ÉZÅ Ä·Z��|Àq�ÉY d�Y Ä¯ 
�{ Äf�a�¦¸fz»�ª�ZÀ»�É�Z¯ Á ¾Ì»��ÉZÅ ½Y�ËY� �Â� 

�ZÌ�] ¶°�»��Z� � d�Y� Ã|�)Alavi et al., 2015 .(
¦¸����Å �Y�Äy�q Ã{YÂ¿Zy Asteraceae Ä¯ Ä] ¹Z¿�ÉZÅ 

,½Zy�q ®y�q ZË �°��Ä·Â· ÄfyZÀ� Ê»��{Â�
)Ghahreman, 1986.( ÃZÌ³ ©Â§ ,Ä·Z�°Ë ÄeÂ]�ÉY Á 

Ê¿Z]ZÌ] Z] ®yZ��ÉZÅ ,ÃÂ^¿Y º�Â» ¶³�ÊÅ{ �{ ÃZ»�ÉZÅ 
d�Æ^Ë{�Y Á {Y{�y Á �{ �Z¬¿ É�ËÂ¯ ½Y�ËY �Y Ä¸¼m 

½Zf�Y ½Z»�¯ Á ½Z�Y�y Ê»�|ËÁ� )Ghaderian and 

Baker, 2007.(�Äy�q� ��Å�¦¸�� ��Zu� µZu� �{ ��{
�Á�Äf�Y{�ÊËÓZ]�º¯Y�e�Á��Â�u�½Zf��Æ��cZ£Z]��j¯Y

Z�¯��z]�Ä]�Y��É{ZË��c�Z�y�{�YÁ�ª�ZÀ»�¾ËY�É��Á
d�Y� Ã{�¯ .Ä¯� Zn¿M� �Y dyZÀ� dÌÅZ» Ä¿YÂm�Ê¿� Á 

[YÂy �~] ¦¸��ÉZÅ ��Å �{ ÊÅZ³M �Y d�Ë��Ê�ZÀ� 
Á ¹Â]�Ê�ZÀ� Á �Ì¿ µ�fÀ¯ [Â¸�» ZÆ¿M �dÌ¼ÅY�ÉY�Y{

Ê»�É{ZË��Ê���]�dÆm�ªÌ¬ve�¾ËY�,|�Z] Ä¿YÂm�Ê¿� Á 
[YÂy �~] Ä� Ä¿Â³ ¦¸� ��Å �Á� Äy�q� ,Ä¤n¤m
¦¸��Äq�Â» �{ ]cZ£Z Äf�a� Ä¬�À»�lÀa��Ìy ½Zf��Æ� 

|��Y�mY�Á�ÊuY���½ZnÀ�§�.  
  

�Á��Á�{YÂ»�ZÅ  
�ªÌ¬ve� ¾ËY �{ � µZ����� �{ ÃZ´�ËZ»�M d�Y�� 

É��ÁZ�¯Ç|°�¿Y{ ÃZ´�¿Y{ ½ZnÀ�§�� �� Ì·Á �Y�mY
|�.�Ä�Âu ½ZnÀ�§� �z] Zf^�¿ Ê Ì�Á �Y ½Zf�Y 

½Z»�¯ Ê»�|�Z] Ä¯ �{ Ä�Âu �Ìz]M cÂ· Á �{ [ÂÀm 
Ê«�� �ËÂ¯ �»É�¯ ½Y�ËY �Y�« {�Y{ .¦¸���Á~]��ÉZÅ

,Ä¤n¤m�¶»Z��Ä ·Z�»�{�Â»���Å Äy�q Á ¦¸��Äq�Â» 
Äf�a� ºÆ»� Ä¬�À»� lÀa� cZ£Z]� �Y��½Zf��Æ�� É�Z¯

�,ÄÌWÂ°�¯� ,�Z¿Y� ,É�¯�»� ª�ZÀ»� ¶»Z�� ½ZnÀ�§�
� ©Â¿� Á� ½Zy�eÂ^¯)c�Z�y� Ä]� ÄmÂe� Z]��Á� ½{Â]� Y�

Ä¬�À»� �{� Ä¿Â³�Å� �Â�u (�¼m�É�ÁM � |¿|�)�µÁ|m
�(.  

�ËZ»�M�ZÅ Á�Y�n»��Â��Ä]�Ä¿Â³��Å�ÉY�] Ä] c�Â� 
¶Ë�Âf¯Z§ \·Z«� �{ s�� 0Ô»Z¯ Ê§{Z�e � �{����Y�°e

d§�Ë~a� ¹Zn¿Y .¾Ë|] �Y� �Â�À» É�fa��Ë{ÉZÅ �� 
Êf¿Z��É�f» Ã{Z¨f�Y �®Ë� µ{Z »� É�fa� �Å� Á� |Ë{�³

� Äf§�³���¿� �{� �Y�°e|� .�{ �Å É�fa �Y ®Ë ~£Z¯ 
Ê§Z� ¾¼eYÁ Ã�Z¼� Ä]�®Ë½YÂÀ� �f�] YÂmÄ¿�Ê¿� �~] 
Ã{Z¨f�Y �{�Á�|� É�fa��Å��Ë{ �� {|� �~] �Y�« �Ã{Y{

|� .�~]�ZÅ ¶^« �ËZ»�M� �Y Z] µÂ¸v» �dË�¸¯ÂbÌÅ
ºË|� )�� (%Ä] c|» � Ä¬Ì«{ |� Ê¿Â¨� |¿|� Á �a 

Â�f��� �Y Z] [M ,��¬» ÉZÅ�Z¼Ìe {�Â» ��¿ µZ¼�Y 
|Ë{�³ .  

dÆm ¾Ì»Pe d]Â�� {�Â» ,ZÅ�~]� �ZÌ¿ {Á|u lÀa 
Ê¸Ì»��fÌ· [M ��¬» Ä] É�fa�ZÅ Ä§Z�Y �d]Zi�ÉZ»{��{�Á
���� Z]� {Y�´Ìf¿Z�� Äm�{���� Á� ÊËZÀ�Á�� d�Z����

|Àf§�³��Y�«��ÂeZ]Â°¿Y�ÃZ´f�{�½Á�{�,Ê°Ë�Ze�d�Z� .
dÆm É�Ì³Â¸m �Y �Ìz^e Á ,d]Â��� �ÅZ¯ �Á{ 
É�fa�ZÅ Ä¸Ì�Â] º¸Ì§Y�Za {Á|�» |Ë{�³ .µÂ���{ c|» 

�ËZ»�M ÉZÅ�~] Ä¿YÂm�Ã{� ¼��Ä¿Y�Á��c�Â��Ä]��Z 
Á� |Ë{�³ �a �Y d�~³ ����Á� cZ¨� Ä]� �Â]�» 

Ä¿YÂm�Ê¿� Á |�� ÄrÅZÌ³ Ä^�Zv» |� .Ô» 
Ä¿YÂm�Ê¿� kÁ�y Ä�Ë� Äq �Y �~] {Â] .�{ ¹Z¼e 

�ËZ»�MZÅ dÆm d«{ �f�Ì] Á Ä] ½|¿Z���¶«Y|u Z�y 
Ze |u ¾°¼» ÊËZÅ�~] [Zzf¿Y |¿|� Ä¯ ��¿��Y Ã�Y|¿Y 
Á c�|« dyYÂÀ°Ë� ,|�� Ä] ��¿ Ê»�|¿|Ì��.�

�ËZ»�M�ÉZÅ ÄÌ·ÁY {Y{� ½Z�¿ Ä¯ �Á~] �Å Ä� Ä¿Â³ 
ÉY�Y{ [YÂy Ã{Â] Á �{ �ËY�� �Ì¿�[Â¸�» Ä¿YÂm�Ê¿� 

|Àf�Y{�ÊÀÌËZa. Y~· dÆm �§� [YÂy ª^��,�Á~] ¾Ì¿YÂ« 
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¾¼n¿Y ¾Ì] Ê¸¸¼·Y ½Â»�M �~] ISTA  Z]�Á ÄmÂe Ä] �Â¿ Ä¿Â³�,ZÅ ¶Ë}� ÉZÅ�Z¼Ìe µZ¼�Y � |�)ISTA, 1979.(
  

�µÁ|m�-�¤m�cZ�z�»Ä ·Z�»�{�Â»�ª�ZÀ»�Ê¼Ì¸«Y�Á�ÊËZÌ§Y�.  
Table 1� Geographic and climatic characteristics of the studied region. 

�z] 
(Region) 

�duZ�» 
)�]�»��f»Â¸Ì¯(  

(Area) 
(km2) 

ÊËZÌ§Y�¤m�µÂ� 
(Longitude) 

����ÊËZÌ§Y�¤m  
(Latitude) 

Ä¿ÓZ��ÉZ»{�¾Ì´¿ZÌ» 
(Annual Mean 
Temperature) 

(°c) 

�Ê³|¿�Z]���Âf»
)�f¼Ì¸Ì»(  

(Annual Mean 
Rainfall) (mm) 

�t����Y��Z¨e�Y
�ZË�{)�f»(  

(Height 
from sea 

Level) (m) 

ºÌ¸«Y 
(Climate) 

�Z¿Y 
(Anar) 

2119.68 540 57�- 550 
41� 

300 32�- 310 
07� 

17.8 88 1408 ®�y�Ê¸Ìy�Á�¹�³  
(Hot and hyper 

arid)  
©Â¿ 

(Noogh) 

2304.37 550 16�- 560 
02� 

300 36�- 310 
14� 

17.7 89.4 1320 ®�y�Á�¹�³ 

(Hot and Arid) 

ÄÌWÂ°�¯ 

(Koshkoueiyeh) 

1439.68 550 18�- 550 
52� 

300 15�- 300 
42� 

17.6 98.9 1523 ®�y�Á�¹�³ 

(Hot and Arid) 
½Zy�eÂ^¯ 

(Kabootarkhan) 

796.56 340 56�- 560 
34� 

300 11�- 300 
26� 

17.4 104 1618 �³®�y�Á�¹  

(Hot and Arid) 
É�¯�» 

(Markazi) 

2581 540 56�- 560 
43� 

550 29�- 310 
17� 

17.6 108 1568 ®�y�Á�¹�³ 

(Hot and Arid) 

  
¦¸���Á~]�[YÂy�¾f�°��dÆm�µÁY��ËZ»�M��{����Å

�,Ä¤n¤m��¶»Z���Z¼Ìe:  
�-��|ÅZ�)��¬»�[M.(  
�-��Y�y�¶»Z�� �~]� Äf�Âa� Ê°Ë�Ì§� ÊÅ{ :�Z]� �Y�y

�Á�¶b·Z°�YÉ~£Z¯�Ã{Z^¼�.  
�-��Y�y��®Ë�Â¨·Â�� Z]� �~]� Äf�Âa� ÊËZÌ¼Ì�� ÊÅ{

½Z»���{��Ì¸£�|Ì�Y��cÁZ¨f»�ÉZÅ����Á���Ä¬Ì«{.  
¦¸���Á~]�[YÂy�¾f�°��dÆm�¹Á{��ËZ»�M��{����Å

�,Äy�q��¶»Z���Z¼Ìe:  
�-�|ÅZ�)��¬»�[M.(  
�-�®Ì·�^Ìm Z]�|Ì�Y d�¸£��ÉZÅ���, ��� � Á�����
Êa�Êa�¹Y :��f�]�,�Z¼Ìe�¾ËY��{�Ä¯ZÅ�~]�É~£Z¯ �ÄmÂe�Z]

��¿� {�Â»� d�¸£� Ä] Z] � Ê¸Ì»��fÌ· µÂ¸v» �®Ì·�^Ìm
|Ë{�³�[Â��»�|Ì�Y.  

�-��ÉZÅ�d�¸£�Z]�ºÌ�Zfa�cY�fÌ¿�����Á������Êa�Êa
¹Y :ZÅ�~]�É~£Z¯� �f�]� ,�Z¼Ìe� ¾ËY� �{� Ä¯ �Ä]� ÄmÂe� Z]

���¿�{�Â»�d�¸£ Z] � Ê¸Ì»��fÌ· µÂ¸v» ºÌ�Zfa�cY�fÌ¿ 
|Ë{�³�[Â��».  

�-���»� ÊÅ{Z»��½Z»�� �{� [Â�cÁZ¨f»� ÉZÅ :�Á~] 
¦¸�� Ã|��[Â��»�É�fa� ¶yY{� Äy�q� ��Å��{� ,�Ë{ 

ÉZ»{ � Èm�{ {Y�´Ìf¿Z� Ä] �c|»�� ,��� Á��Äf¨Å �{ 
µZrzË |Àf§�³��Y�«.  

��Á~]� [YÂy� ¾f�°�� dÆm� ¹Â�� �ËZ»�M� �{� Á
¦¸���,Äq�Â»��¶»Z���Z¼Ìe:  

�-�|ÅZ�)��¬»�[M.(  
�-��Y�y��®Ë�Â¨·Â�� Z]� �~]� Äf�Âa� ÊËZÌ¼Ì�� ÊÅ{
Y½Z»���{��Ì¸£�|Ì���cÁZ¨f»�ÉZÅ���Á���Ä¬Ì«{.  
�-��Y�y�¶»Z�� �~]� Äf�Âa� Ê°Ë�Ì§� ÊÅ{ :�Z]� �Y�y

É~£Z¯�Ã{Z^¼��Á�¶b·Z°�Y.  
�-��[M�Z]��~]�Äf�Âa��Y�y������{�{Y�´Ìf¿Z��Äm�{

½Z»��cÁZ¨f»�ÉZÅ :¦¸���Á~]�½Z»���{�Äq�Â»��ÉZÅ���
�Á���[M��{�Ä¬Ì«{�|��Ã|¿Z�Ìy��Âm .  

|��{� Ä^�Zv»�ÉY�] YÂmÄ¿�� Ä·{Z »� �Y�Ê¿�)�( Á �ÉY�]
Ä¿YÂm�½Z»����Âf»�Ä^�Zv»��Ä·{Z »��Y�Ê¿�)� (�Ã{Z¨f�Y

�|�)Khajeh- Hossini et al., 2009:(  
(1)    
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(2)    
  

N :ÉZÅ�~]�{Y| e Ä¿YÂm Ã{� |Ë|m  
S :ZÅ�~]�¶¯�{Y| e  

Ni :{Y| e ÉZÅ�~] Ä¿YÂm Ã{� �{ ®Ë Ä¸�Z§ Ê¿Z»� 
�z�»  

Ti :{Y| e ÉZÅ�Á� �a �Y ���Á Ä¿YÂm�Ê¿�  
ÄË�ne Á ¶Ì¸ve É�Z»M Z] Ã{Z¨f�Y �Y ¹�¿ �Y�§Y SAS 
Äz�¿ 9.1 Á º�� ZÅ�Y{Â¼¿ ��Âe ¹�¿ �Y�§Y Excel 

c�Â� d§�³ .Y|f]Y ��� µZ»�¿ ½{Â] Ã{Y{�ZÅ Z] 
½Â»�M ¥Á�³Â¼·Â¯ - ¥Â¿�Ì¼�Y� Á ÊÀ´¼Å 

�¿ZË�YÁ Ã{Y{ZÅ Ä] Ä¸Ì�Á ½Â»�M ½Â·� d�e |Ë{�³ .
�{ c�Â� µZ»�¿ ½{Â^¿ Ã{Y{ZÅ �Y ¶Ë|^e Ã{Y{ZÅ 

Ã{Z¨f�Y |� .Ä�ËZ¬» ¾Ì´¿ZÌ» cZ¨� {�Â» Ä ·Z�» Z] 
|Àq�½Â»�M ÄÀ»Y{ÉY ¾°¿Y{ �{ t�� µZ¼fuY � |��{ 

c�Â� d§�Ë~a.  
  

hv]�Á�lËZf¿  
¦¸��Ä¤n¤m���Å  

lËZf¿ ¶�Zu �Y ÄË�ne �¿ZË�YÁ )� µÁ|m�(�½Z�¿ 
Ã{Âe� {Y{ ,É�~] �Á��ÉZÅ ¾f�°� [YÂy �Á
�À°¼Å�] Ã{Âe É�~] Á �Á��ÅÉZ ¾f�°� [YÂy �iY 

ÊÀ »�É�Y{ �] |��{ Ä¿YÂm��½Z»�� ��Âf»� Á� Ê¿�
Ä¿YÂm�¦¸�� �Á~]� Ê¿��Ä¤n¤m� ��Å �{ t�� ®Ë 
|��{ |Àf�Y{. lËZf¿ ¶�Zu �Y Ä�ËZ¬» ¾Ì´¿ZÌ» cY�iY 
¶]Z¬f» Ã{Âe É�~] Á �Á��ÉZÅ ¦¸fz» ¾f�°� 
[YÂy �] |��{ Ä¿YÂm�Ê¿� Á ��Âf» ½Z»� Ä¿YÂm�Ê¿� 

)� µÁ|m�(�½Z�¿ {Y{ Ä¯ �{ e¹Z¼ �ZÆq Ä¬�À»�ÉY Ä¯ 
Ã{Âe É�~] Ä¤n¤m �¼m�É�ÁM Ã|� ,{Â] �Z¼Ìe 

                                                                                  

1. Kolmogorov-Smirnov 

2. Levene 
 

�Y�y�ÊÅ{ Z] ,¶b·Z°�Y ¾Ë�eÓZ] |��{ Ä¿YÂm�Ê¿� Á 
¾ÌWZa�¾Ë�e ��Âf» ½Z»� Ä¿YÂm�Ê¿� Y� d�Y{� Êa� �{ .

¾ÌÀr¼Å �{ ¾ËY ,ª�ZÀ» �Z¼Ìe ����Y�y� Ä¬Ì«{�ÊÅ{ 
ÊËZÌ¼Ì� �Y�y��Z¼Ìe��Y��a�|Ì�Y�®Ë�Â¨·Â��Z]��ÊÅ{

¶b·Z°�Y�Z] �ÌiZe ÊÀ »�Á�d^j»�É�Y{ �{ ¾f�°� [YÂy 
Á Ä¿YÂm�Ê¿� Ä¤n¤m� �Á~] �d�Y{)�µÁ|m� .(�«YÁ�{ 

Ê»���¿�Ä]�Á�¶b·Z°�Y� Z]��Y�y�ÉZÅ�Z¼Ìe��{�|�����
�ËZ�� ,|Ì�Y� ®Ë�Â¨·Â�� �{� �Á~]� ½|¿Z�Ìy� Ä¬Ì«{ 

É�f�Ì] �{ Äf�Âa �~] ��Âe |Ì�Y� Á� ¢Ìe Ã|�� {ZnËY 
|�Z] ÄnÌf¿� �{� Á Ä�Ë��Äq �f Ë�� Á f¿Z�M� �Y Äf�Âa 
k�Zy � Ã|�Ä¿YÂm� ½Z»�� ��Âf»� Á� d�Y���ÅZ¯� Ê¿�
d§ZË .�{ ¶]Z¬» �Z¼Ìe |ÅZ� )[M ��¬»(��ÄÌ¸¯� �{

�©Â¿�ª�ZÀ»� Z�Â�y�ª�ZÀ»)��|��{ (�É�¯�»� Á)��
|��{ (�Y�y� �Z¼Ìe� Á��Ä¬�À»� �{� Ã{Z^¼�� Z]� ÊÅ{

� É�¯�»)���|��{(Ä¿YÂm� |��{� ¾Ë�f¼¯� ,�Y�� Ê¿� 
�|Àf�Y{)�µÁ|m� .(Êfz� Äf�Âa �~] mÄ¤n¤ Ä] ¶Ì·{ 
d»ÁZ¬» �{ �]Y�] }Â¨¿ [M Á ,�Z³ �¿Z» Ä¿YÂm�½M�Ê¿� 

Ê»�{Â�. �] ¾ËY ½Y�´�ÅÁ�a� �ËZ��lËZf¿� Ä]Z�»� ,�Z�Y 
)Patane and Gresta, 2006 (Ê»½YÂe ÄnÌf¿ d§�³ 

�Á~] ¦¸��¾ËY���Å ÉY�Y{ Äf�Âa �ZÌ�] dz� Á�d�Y 
¾ËY� [YÂy ¦¸����Å Êf�ËZ] �Y �Â¿ [YÂy Ê°Ë�Ì§ 

|�Z].  �®Ë�Ê�Ê���] �{ ,��» �Á~] �dve�Ä¤n¤m
�ÉZÅ�Z¼Ìe��,���,���,����Á���Ä¬Ì«{ ®Ë�Â¨·Â� �|Ì�Y

�|Àf§�³��Y�«)Al- Sherif, 2007 (|��{�|����Y�³�Á 
Ä¿YÂm�Ê¿� ,�~] Z] �ËY�§Y c|» É|Ì�Y� �Z¼Ìe� ½Z»� 
�ËY�§Y Ê»�|]ZË Á �a ��Y��� ,����Á����Ä]�Ä¬Ì«{����
|��{ Ê»�Á� |�� �Á~] ½Á|]� Ä¤n¤m �Z¼Ìe �Y�,É|Ì
pÌÅ�|Àf�Y|¿� Ê¿�� Ä¿YÂm� Ä¿Â³ .Ä] {Z¬f�Y ¾ËY ½Z¬¬v» 
�~] Ä¤n¤m ¥~u�ÉY�] Èf�Âa �~] Ä] �v» Êm�Zy 
�ZÌ¿ {�Y{.�¦¸�� �Á~]� [YÂy� ¾Àf�°��Ä¤n¤m� ��Å

��Ì¿� ½Y�´�ÅÁ�a� �ËZ�� ��Âe� É|Ì�Y� �Z¼Ìe� ��Âe
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Ã|�� ��Y�³� d�Y)El-Keblawy and Al-Rawai, 2005�-Ghaffarri et al., 2015(.  
    

m�µÁ|�-���Á��Á�É�~]�Ã{Âe��ÌiZe���¿ZË�YÁ�ÄË�ne�Ä¿YÂm�½Z»����Âf»�Á�|��{��]��~]�[YÂy�¾f�°��ÉZÅ�¦¸��Ê¿��Ä¤n¤m���Å.  
Table 2. Analysis of variance of the effect of seed dormancy breaking methods on Prosopis farcta seed 

germination percentage and mean germination time. 
�cZ ]�»�¾Ì´¿ZÌ»)Mean square(  

�ÌÌ¤e��^À» 
Source of variation 

É{Y�M�Äm�{ 
Df 

Ä¿YÂm�|��{�Ê¿�  
Germination 

Ä¿YÂm�½Z»����Âf»�Ê¿�  
(MGT) 

É�~]�Ã{Âe  
Seed population 3 281.80** 14.46** 

�Á��[YÂy�¾f�°��ÉZÅ   
Dormancy breaking methods 4 21926.80** 450.61** 

{ÂeÉ�~]�Ã× �Á��[YÂy�¾f�°��ÉZÅ  
 

Dormancy breaking methods  × Seed population 12 207.46** 70.34** 

Z�y Error 60 23.40 0.34 

�cY�ÌÌ¤e�\Ë��)|��{(  CV (%) - 6.89 8.84 
**: Significant at the 0.01 level of probability                                                    :**ÊÀ »��Y{ ½{Â] �{ |��{�®Ë�t��  

  
�µÁ|m�-��Á��Á�É�~]�Ã{Âe�¶]Z¬f»�cY�iY��¾Ì´¿ZÌ»�Ä�ËZ¬»�Ä¤n¤m��Á~]�Ê¿��Ä¿YÂm�½Z»����Âf»�Á�|��{��]�[YÂy�¾f�°��¦¸fz»�ÉZÅ.  

Table 3- Mean comparison of interaction effects of seed population and seed dormancy breaking methods on 
Prosopis farcta seed germination percentage and mean germination time. 

��Z¼Ìe (Treatment) 
Ê¿��Ä¿YÂm�|��{ 

Germination (%)  

�Ê¿��Ä¿YÂm�½Z»����Âf»)�Á�(  
(Day) (MGT) É�~]�Ã{Âe 

Seed population 

�Á���~]�[YÂy�¾f�°��ÉZÅ  
Dormancy breaking methods 

�Z¿Y 
Anar 

¨·Â��|Ì�Y�®Ë�Â���Ä¬Ì«{ Sulfuric Acid (30 min) 92ab 3.06gh 

�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (40 min) 90bc 2.88gh 

�Y�y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel) 96ab 2.75gh 

�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 55d 11.21d 

�|ÅZ�)��¬»�[M( Control (distilled water) 12fg 15.80c 

Â°�¯WÄÌ  
Koshkooiyeh 

�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (30 min) 90bc 3.10gh 

�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (40 min) 94ab 2.91gh 

�Y�y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel)  96ab 2.72gh 

�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 59d 8.77e 

�|ÅZ�)��¬»�[M( Control (distilled water)  14f 19.27a 

É�¯�» 
Markazi 

�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (30 min) 91ab 3.03gh 

�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (40 min) 93ab 2.93gh 

�Y�y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel)  93ab 2.86gh 

�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 47e 17.42b 

�|ÅZ�)��¬»�[M( Control (distilled water)  6gh 6.67f 

©Â¿ 
Noogh 

�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (30 min) 92ab 2.79gh 

�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (40 min) 97ab 2.33h 

�Y�y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel)  99a 2.25h 

�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 83c 16.58c 

�|ÅZ�)��¬»�[M( Control (distilled water)  4h 3.32g 

�t����{�É�Y{�ÊÀ »�cÁZ¨e�,�f�»�¥�u�®Ë�¶«Y|u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ»�½Âf���Å��{� %|¿�Y|¿.  
In each column, the means with same letters are not significantly different at P<0.05 level. 
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¦¸��Äy�q���Å  
lËZf¿ ¶�Zu �Y ÄË�ne �¿ZË�YÁ )�µÁ|m�(�½Z�¿ 

{Y{ Ã{Âe� Ä¯ ,É�~] �Á��ÉZÅ ¾f�°� [YÂy Á 
¾ÌÀr¼Å �À°¼Å�] Ã{Âe É�~] Á �Á��ÉZÅ ¾f�°� 
[YÂy �iY ÊÀ »�É�Y{ �] |��{ ¿YÂmÄ�¦¸�� Ê¿�����Å
Äy�q �{ t�� ®Ë |��{ |Àf�Y{ .¾ÌÀr¼Å 

�Á��ÉZÅ ¾f�°� [YÂy Á �À°¼Å�] Ã{Âe É�~] Á 
�Á��ÉZÅ ¾f�°� [YÂy �iY ÊÀ »�É�Y{ �{ t�� 
®Ë |��{ �] ��Âf» ½Z»� Ä¿YÂm�Ê¿� Äf�Y{ Á cÁZ¨e 
ÊÀ »�É�Y{ ¾Ì] Ã{Âe ÉZÅ É�~] ÉY�] ��Âf» ½Z»� 
Ä¿YÂm�Ê¿� Ã|ÅZ�» �|Ë{�´¿)�µÁ|m�.(  

  
  

�µÁ|m�-���Á��Á�É�~]�Ã{Âe��ÌiZe��¿ZË�YÁ�ÄË�ne�Ä¿YÂm�½Z»����Âf»�Á�|��{��]��~]�[YÂy�¾f�°��¦¸fz»�ÉZÅ�¦¸��Ê¿��Äy�q���Å.  
Table 4. Analysis of variance of the effect of seed dormancy breaking methods on Launaea acanthodes seed 

germination percentage and mean germination time. 
�cZ ]�»�¾Ì´¿ZÌ»)Mean square(  

�ÌÌ¤e��^À» 
Source of variation 

É{Y�M�Äm�{ 
Df 

Ä¿YÂm�|��{�Ê¿�  
Germination 

Ä¿YÂm�½Z»����Âf»�Ê¿�  
(MGT) 

É�~]�Ã{Âe 
 

Seed population 4 644.22** 0.009ns 

�Á��[YÂy�¾f�°��ÉZÅ  
 

Dormancy breaking methods 8 7278** 4** 

{ÂeÉ�~]�Ã×�Á��[YÂy�¾f�°��ÉZÅ  
 

Dormancy breaking methods  × Seed 

population 
32 216.47** 0.24** 

Z�y 
 

Error 135 39.94 0.03 

�cY�ÌÌ¤e�\Ë��)|��{(  CV (%) - 9.02 6.24 
**: Significant at the 0.01 level of probability                                                      :**ÊÀ »��Y{ ½{Â] �{ |��{�®Ë�t��  

 
lËZf¿ ¶�Zu �Y Ä�ËZ¬» ¾Ì´¿ZÌ» cY�iY ¶]Z¬f» Ã{Âe 
É�~] Á �Á��ÉZÅ ¾f�°� [YÂy �] |��{ Ä¿YÂm�Ê¿� 
½Z�¿ {Y{ Ä¯ �{ ÄÌ¸¯ ª�ZÀ» {�Â» ,Ê���] �Z¼Ìe � 
Äf¨Å ÊÅ{Z»�� ,[Â��» ¾Ë�eÓZ] |��{ Ä¿YÂm�Ê¿� �Y�

�d�Y{)�µÁ|m�.( �ÉÁ���]�Ä¯�Ê���]�Ê�Ä¿YÂm�Ê¿� 
Á [YÂy �~] ÃZÌ³ Äy�q �{ Ä¬�À» ÉZË�¼·M �ZÌ¿Zb�Y

ÉZ»{�Ä¯�|Ë{�³��z�»�d�Y�Ã|����Y�³ [Â¸�» 
dÆm Ä¿YÂm�Ê¿� �Á~] Äy�q �� / �� Äm�{ �{Y�´Ìf¿Z�
� d�Y)Schmitz and Milbevy, 1997(, ¾ÌÀr¼Å �{ 
Ê���] ZÆ¿M dÆm ¾f�°� [YÂy �Á~] ,Äy�q 

ÉZÅ�Z¼Ìe Ê¨¸fz» �Y Ä¸¼m ÊÅ{Z»�� �»[Â� �{ 
ÉZ»{�/� Äm�{ {Y�´Ìf¿Z� Ä] c|» � , � , � Á � Äf¨Å 
µZ¼�Y Ã{Â¼¿ �b��Á �Á~] dÆm Ä¿YÂm�Ê¿� �{ ÉZ»{ 

�� Äm�{ {Y�´Ìf¿Z� �Y�« |Àf§�³ .½ZËZa� �{ ��Y�³ 
|¿{�¯ Ä¯ Z] �ËY�§Y c|» ½Z»� ÊÅ{Z»�� ,[Â��» 
|��{ Ä¿YÂm�Ê¿� �Á~] ÃZÌ³ Äy�q �ËY�§Y Ê»�|]ZË 

Ä°Ë�Â�] ZÆ¿M� Ê���]� �{�¾Ë�eÓZ] |��{ Ä¿YÂm��Ê¿�
)�/���|��{( �{ �Z¼Ìe � Äf¨Å ÊÅ{Z»�� �[Â��»

©Z¨eY {Zf§Y .�{�Ä°ÀËY�Ä]�ÄmÂe�Z] �f�Ì] ,{�YÂ» ÊËZÅ�~] 
Ä¯ [YÂy ®Ë�Â·ÂË�Ì§ ,|¿�Y{ ÉY�] ¾f�°� ,[YÂy 

kZÌfuY Ä] ÊÅ{Z»�� |¿�Y{ )Walck and Hidayati, 

2004 (�a Ê»½YÂe ÄnÌf¿�É�Ì³ {�¯ �ÓZ¼fuY� Ä¯
[YÂy ¦¸���Á~]���Å ,Ê���]�{�Â»�ª�ZÀ»��{�Äy�q 

�Y �Â¿ ®Ë�Â·ÂË�Ì§ d�Y .ÄmÂe� Z]�¾ÌÀr¼Å Ä] �Ä°ÀËY
�^��Á� ½|� ¦¸�� ¾ËY� ÊÅ|¸³� º�Â»��ª�ZÀ»� �{� ��Å

½ZnÀ�§��¦¸fz» �¶�§� ��YÁY� Á� ½Zf�»�� �yYÁY� �{
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Ê»� ©Z¨eY� �ZÆ]�Ê»� ,|f§Y�{Y{� µZ¼fuY� ½YÂe [YÂy� Ä¯ 
ÉZÅ�~]�®Ë�Â·ÂË�Ì§ ½M Z] ÊÅ{Z»�� Äf�°� Ã|� Á 

Ä] ½YÂÀ� É�Z³�Z��®Ë ®Ë�Â·Â¯Y �{ ÉZÅ�~] ¾ËY 
ÃZÌ³ ¶°� d�Y� Äf§�³.�¾ÌÀr¼Å �~] É�ZÌ�] �Y 
Ä¿Â³�ÉZÅ ÊÅZÌ³ Ä¯ �{ ºÌ¸«Y�µ|f »� ÉZÅ Á �e{�� 
Ê»�,|ÀËÁ� ÉY�] ¥���] ½|� [YÂy ®Ë� Ä] Ã�Á{ 
Z»�� �ZÌ¿ |¿�Y{ .µZ¼�Y ÉZ»����Ìa Ê»�[Â��»�|¿YÂe 
®Ë ÃY� ½ZÌ»��] ÉY�] �§� ¾ËY �ZÌ¿ |�Z] .�ÌiPe �Z¼Ìe�¾ËY 
Z] ÄmÂe Ä] Ä¿Â³�ÉZÅ ÊÅZÌ³ Ê»�|¿YÂe �Ì¤f» �|�Z]
)Uzun and Aydin, 2004.(  

�{ Ê���] ��Zu Ê»Z¼e ÊËZÅ�Z¼Ìe Ä¯ dÆm 
¾f�°� [YÂy ¦¸����Å Äy�q µZ¼�Y ,|Ë{�³ �iÂ» 

�«YÁ |� Ä°Ë�Â�] �a �Y �Z¼Ìe ÊÅ{Z»�� ,[Â��» 
µZ¼�Y �Z¼Ìe cY�fÌ¿ ºÌ�Zfa Á |Ì�Y� ®Ì·�^Ìm �ÌiZe 
ÊÀ »�É�Y{ �] |��{ Ä¿YÂm�Ê¿� �Á~] ¾ËY ¦¸����Å 

� d�Y{)� µÁ|m� .(Är¿M Ä¯ �{ ¾ËY �ËZ»�M {�Â» 
ÄmÂe ,d�Y ��]� ºÌ�Zfa�cY�fÌ¿�ÉÓZ]�d�¸£�Ê¨À»� �iY

Ä¿YÂm� |��{�¦¸�� Ê¿��Z]� Ä°Ë�Â�]� d�Y� Äy�q� ��Å 
�ËY�§Y d�¸£ cY�fÌ¿ ,ºÌ�Zfa |��{ Ä¿YÂm�Ê¿� �Â�] 
ÊÀ »�É�Y{ �ÅZ¯ d§ZË )� ¶°�� .(Äq�³Y 

º�Ì¿Z°»�ÊËZÅ Ä¯ �Y ªË�� ZÆ¿M cY�fÌ¿ Ä¿YÂm�Ê¿� �Y�
®Ë�ve Ê»�|À¯ Ä] Ê]Ây ÄfyZÀ� Ã|�¿ ,d�Y Z»Y �iY 
½ÂË� ¾ËY �] ÉÁ� ¾Ì¸«Z¿ ÉZÅZ�£ Ê·Â¸� ®Ë ��§ 

Ê»� ¶¼fv»�|�Z] )Karssen and Hillhourst, 1992 .(
Äf^·Y Ã|Ì¬� �] ½M d�Y Ä¯ ¾ËY ,{YÂ» Z]�0ÓZ¼fuY É|Ì�Y 

½{�¯ Ã�YÂË{�ÉZÅ Ê·Â¸� ZË Ä¸Ì�Â] µZ § �Ì�»� ½{�¯ 
�ÂfÀa ,cZ¨�§ |ÀËY�§ Ä¿YÂm�Ê¿� Y� ®Ë�ve 
Ê»�|ÀÀ¯)Egely, 1995 .(�Ì�» �ÂfÀa cZ¨�§ Ä] ½YÂÀ� 
®Ë |ÀËY�§ |À»�ZÌ¿ ½�Ì�¯Y Ê¬¸e Ã|� d�Y Ä¯ ÉY�] 

¾f�°� [YÂy {�Y{�c�Á��.�d�¸£�|ËZ��ÉZÅ ,º¯ 
®Ë �Ì�» ¹ZÌa�Ê¿Z�� Ã�ËÁ Z] � d·Zy{NO �Á

µZ°Ë{Y� ÉZÅ {Y�M Ê¿�Ì�¯Y Y� ÃY��É�Y|¿Y Ê»�|À¯ Ä¯ 
�nÀ» ®Ë�ve�Ä] Ä¿YÂm�Ê¿� Ê»�{Â� .Z»Y �{ d�¸£�ÉZÅ 
,{ZË� �Ì]� |Ì·Âe �Y |u µZ°Ë{Y��ÉZÅ {Y�M Ê¿�Ì�¯Y 
�nÀ» Ä] ÂÌeY|Ì�¯Y� \Ë�ze Á d ¿Z¼» �Y Ä¿YÂm�Ê¿� 
Ê»�{Â� .Äf^·Y Êf��{ ÄÌ��§�¾ËY |ËZ] �{ Ã|ÀËM Ê���] 
{Â� .Ä] µZu�Å ¾ËY � ªÌ¬ve½Z�¿ {Y{ Ä¯ d�¸£�ÉZÅ 
ÉÓZ] {YÂ» ,Äe�Y Ä¿YÂm�Ê¿� �~] �ZÆ»� Y� Ê»�|ÀÀ¯.�

� ÂfÀ¼Ì�Z¿Nascimento, 2003)( �Ì¿ ��Y�³ {�¯ Ä¯ 
d�¸£� µZ¼�Y�ÉZÅ ÉÓZ] cZ^Ì¯�e Äe�Y \mÂ» ±�» 

µÂ¸��ZÅ �ÅZ¯� Á ÃÂ« ÄÌ»Z¿ �~] Á Ä¿YÂm�Ê¿� �~] 
Ê»�{Â�.  

¾ÌÀr¼Å �{ Ê���] ��Zu Z] �ËY�§Y d�¸£ 
�Y� ®Ì·�^Ìm,|Ì |��{ Ä¿YÂm�Ê¿� �Â�] ÊÀ »�É�Y{ 

�ÅZ¯ d§ZË |��{� Ä°Ë�Â�] Ä¿YÂm�Ê¿� �Y �/�� 
|��{ �{ �Z¼Ìe ��� Êa Êa ¹Y ,|Ì�Y�®Ì·�^Ìm Ä] 

�/�� |//��{ �{ �Z¼Ìe ���� Êa Êa ¹Y �|Ì//��)�¶°�
� .(  

d�¸£��{�¾ÌÀr¼Å ��� Êa Êa ¹Y ,|Ì�Y�®Ì·�^Ìm 
Ã{Âe� Ê»Z¼e� �{�ÊÀ »� �Â�� Ä]� É�~]� ÉZÅ�É�Y{ | e{Y 

É�f�Ì] �Y ZÅ�~] �{ ®Ë �Á� �Ä]�d^�¿�d�¸£�¾ËY��{
d�¸£��´Ë{��|¿{��Ä¿YÂm�ZÅ)�µÁ|m�(.��Á�Ã{Y��{Â¼v»
� ½Y�Z°¼ÅMahmoodzadeh et al., 2005) (��Ì¿
ÉZÅ�Z¼Ìe |Ì�Y�®Ì·�^Ìm Z] d�¸£��ÉZÅ���,���,����,

����� Á����Ê¸Ì»�¹�³ �{ �fÌ· �] ÉÁ� �Ã�ÂeZe� ÃZÌ³
)Datura stramonium L. (¨f�YÃ{Z |¿{Â¼¿ .�ZÆ¿M

|¿{�¯���Y�³ Ä¯ d�¸£� 0Z§�� �� Ê¸Ì»�¹�³ �{ �fÌ· 
,|Ì�Y�®Ì·�^Ìm ÊÀ »��iY�É�Y{ �{ ®Ë�ve Ê¿��Ä¿YÂm 

�Á~] Ä] � �Y|¬»��d�Y{� Y�� |��{ .�Ê¼Ë�¯� ¾ÌÀr¼Å
� ½Y�Z°¼Å� Á� ÊÀn»(Karimi Majni et al., 2009)�Z] 

Ê���] �] Ã�ÂeZe� ÃZÌ³�ÉÁ� Ã|ÅZ�» |¿{�¯ Ä¯ ��ÌiZe
®Ì·�^Ìm �Y�]� |Ì |��{ Ê¿�� Ä¿YÂm �Á~] �Y{�ÊÀ » 
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¾Ë�eÓZ]�Ä°Ë�Â�]�d�Y |��{ Ä¿YÂm��Ê¿�)���|��{( 
�Y µÂ¸v» ����¹�´Ì¸Ì» �] �fÌ· |Ì�Y�®Ì·�^Ìm d�|] 

|»M Á ÉZÆf�¸£��{ ÉÓZ] ,|Ì�Y�®Ì·�^Ìm �Â¿ \mÂ» 

�Y�É�Ì³Â¸m �Á~]�Ê¿�� Ä¿YÂm �|�)KarimMajni et 

al., 2009.(   

  

�µÁ|m�-�¾Ì´¿ZÌ»�Ä�ËZ¬» �Á��Á�É�~]�Ã{Âe�¶]Z¬f»�cY�iY�ÉZÅ�Ä¿YÂm�½Z»����Âf»�Á�|��{��]�[YÂy�¾f�°��¦¸fz»�ÉZÅ�Äy�q��Á~]�Ê¿�. 
Table 5- Mean comparison of interaction effects of seed population and seed dormancy breaking treatments on 

Launaea acanthodes seed germination percentage and mean germination time.  
�Z¼Ìe (Treatment) Ê¿��Ä¿YÂm�|��{ 

Germination (%)  
 

�Ê¿��Ä¿YÂm�½Z»����Âf»)�Á�(  
 (Day) (MGT) �É�~]�Ã{Âe ( Seed population) �~]�[YÂy�¾f�°��ÉZÆ�Á� (Dormancy breaking methods ) 

 

�Z¿Y  
Anar  

  

�ºÌ�Zfa�cY�fÌ¿����¹Y�Êa�Êa KNO3 500 ppm 71h-k 2.91d-h 
�ºÌ�Zfa�cY�fÌ¿����¹Y�Êa�Êa KNO3 1000 ppm  72g-k 3.25bc 
�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 250 ppm  

79d-h 2.82g-k 
�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 500 ppm  77e-i 3.09c-g 
�|Ì�Y�®Ì·�^Ìm�����¹Y�Êa�Êa Gibbereilic Acid 1000 ppm  52n-q 3.93a 

Z»��[Â��»�ÊÅ{�Äf¨Å�®Ë Cold Stratification (1 Week)  79d-h 2.74h-l 
Äf¨Å�Ä��[Â��»�ÊÅ{Z»�� Cold Stratification (3 Week)  89a-d 2.64h-l 
Äf¨Å�lÀa�[Â��»�ÊÅ{Z»�� Cold Stratification (5 Week)  92ab 2.85j-m 

�|ÅZ�)��¬»�[M( Control (distilled water )  43qrs 1.16p 

Â°�¯WÄÌ  
Koshkooiyeh 

 

�ºÌ�Zfa�cY�fÌ¿����¹Y�Êa�Êa KNO3 500 ppm 75f-i 2.91d-h 
�ºÌ�Zfa�cY�fÌ¿����¹Y�Êa�Êa KNO3 1000 ppm  67i-l 3.12b-f 
�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 250 ppm  77e-i 2.71h-l 
�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 500 ppm  75f-k 2.82g-k 

�|Ì�Y�®Ì·�^Ìm�����¹Y�Êa�Êa Gibbereilic Acid 1000 ppm  56m-p 3.13b-f 

Z»��[Â��»�ÊÅ{�Äf¨Å�®Ë Cold Stratification (1 Week)  88a-d 3.19bcd 

Äf¨Å�Ä��[Â��»�ÊÅ{Z»�� Cold Stratification (3 Week)  92ab 2.64h-l 

Äf¨Å�lÀa�[Â��»�ÊÅ{Z»�� Cold Stratification (5 Week)  94a 2.59j-m 

�|ÅZ�)��¬»�[M( Control (distilled water )  50opq 1.71h-l 

É�¯�»  
Markazi 

 

�ºÌ�Zfa�cY�fÌ¿����¹Y�Êa�Êa KNO3 500 ppm 83b-f 2.85f-k 

�ºÌ�Zfa�cY�fÌ¿����¹Y�Êa�Êa KNO3 1000 ppm  65klm 3.28bc 

�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 250 ppm  76f-j 2.66h-l 

�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 500 ppm  66jkl 2.74h-l 
�|Ì�Y�®Ì·�^Ìm�����¹Y�Êa�Êa Gibbereilic Acid 1000 ppm  38s 2.92d-h 

Z»��[Â��»�ÊÅ{�Äf¨Å�®Ë Cold Stratification (1 Week)  74f-k 3.16b-e 
Äf¨Å�Ä��[Â��»�ÊÅ{Z»�� Cold Stratification (3 Week)  80c-h 2.66h-l 

Äf¨Å�lÀa�[Â��»�ÊÅ{Z»�� Cold Stratification (5 Week)  84a-f 2.59j-m 

�|ÅZ�)��¬»�[M( Control (distilled water )  11t 2.01n 

½Zy�eÂ^¯  
Kabootar Khan 

 

�ºÌ�Zfa�cY�fÌ¿����¹Y�Êa�Êa KNO3 500 ppm 82c-h 2.89e-i 
ºÌ�Zfa�cY�fÌ¿ ����¹Y�Êa�Êa KNO3 1000 ppm  72g-k 3.40b 
�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 250 ppm  75f-k 2.48lm 
�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 500 ppm  60lmn 2.60i-m 

�|Ì�Y�®Ì·�^Ìm�����¹Y�Êa�Êa Gibbereilic Acid 1000 ppm  43qrs 2.90e-h 

Z»��Â��»�ÊÅ{[�Äf¨Å�®Ë Cold Stratification (1 Week)  82b-g 3.21bc 

Äf¨Å�Ä��[Â��»�ÊÅ{Z»�� Cold Stratification (3 Week)  90abc 2.56klm 

Äf¨Å�lÀa�[Â��»�ÊÅ{Z»�� Cold Stratification (5 Week)  92ab 2.56klm 

�|ÅZ�)��¬»�[M( Control (distilled water )  40rs 2.35m 

©Â¿  
Noogh 

�fÌ¿�ºÌ�Zfa�cY����¹Y�Êa�Êa KNO3 500 ppm 84a-f 2.89e-i 

�ºÌ�Zfa�cY�fÌ¿����¹Y�Êa�Êa KNO3 1000 ppm  81c-h 3.13b-f 

�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 250 ppm  67i-l 2.73h-l 

�|Ì�Y�®Ì·�^Ìm����¹Y�Êa�Êa Gibbereilic Acid 500 ppm  59l-o 2.88e-j 

�|Ì�Y�®Ì·�^Ìm�����¹Y�Êa�Êa Gibbereilic Acid 1000 ppm  49pqr 3.31bc 

Z»��[Â��»�ÊÅ{�Äf¨Å�®Ë Cold Stratification (1 Week)  80c-h 3.12b-f 

Äf¨Å�Ä��[Â��»�ÊÅ{Z»�� Cold Stratification (3 Week)  87a-d 2.76h-l 

Äf¨Å�lÀa�[Â��»�ÊÅ{Z»�� Cold Stratification (5 Week)  88a-d 2.70hl 

�|ÅZ�)��¬»�[M( Control (distilled water )  14t 1.61o 

�t����{�É�Y{�ÊÀ »�cÁZ¨e�,�f�»�¥�u�®Ë�¶«Y|u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ»�½Âf���Å��{� %|¿�Y|¿.  
In each column, the means with same letters are not significantly different at P<0.05 level. 
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½Â»�ÂÅ�ÉZÅ ÊÅZÌ³ � |À¿Z»¾Ì·�^Ìm�ZÅ ¾Ë�f�Ì] 

d·Zy{ Y� �{ µ�fÀ¯ Á �Ì¿ �{ Ä¿YÂm� ¶ÌÆ�e�Ê¿� �~] 
Äf�Y{ Á �¬¿ ZÆ¿M �{ ¾ËY ¶¼� Ã|�� cZ^iY �d�Y

)Kermode et al., 2001 .(�Y Zn¿M Z]� Ä¯ Ê���]�ÉZÅ 
Ê°Ë�Â·ÂË�Ì§ �Z^Àf�Y Ê»�{Â� ¶¼� �{�Z»�� dËZÆ¿ Ä] 

�ÌÌ¤e d^�¿�ÉZÅ Ê¿Â»�ÂÅ Ê¿Á�{ �~] �¨¿� Ä] ¾Ì·�^Ìm 
�nÀ» |ÅYÂy |� Ä¯ ½M {Ây �a �Y Ä]� µZ¬f¿Y ÈËÓ 

,½�Â·M Z] µZ §�É�Z� ºË�¿M�ÉZÅ ,Ã|ÀÀ¯� ÄË�ne �Ç�Ìy}

ÊËY~£ �~] Y� ºÅY�§ Ê»�,|ÀÀ¯ ½Z��zf» |¿|¬f »��~] 
Ä¯ ¾ËY ½Â»�ÂÅ Ê»�|¿YÂe ¾Ì�¿Zm Ê^�ZÀ» �ÉY�]

½{�¯�¥���] �ZÌ¿ ÊËZ»�� �~] ZË Êfu �eY�§ �Y ½M 
¶»YÂ��ÈÌ¸¯ �iR» �] Ä¿YÂm Ê¿� ]�~ |�Z] )Schmitz et 

al., 2001( .¾ËY�]ZÀ] Z] ÄmÂe {�YÂ»� Ä] ©Â§ Ê»½YÂe 
ÄnÌf¿ d§�³ Ä¯ ®Ì·�^Ìm ÊËZÆÀe� Ä]�|Ì�Y �{Z« d�Y 

¾Ë�´ËZm ¶¼� �Ìa ÊÅ{Z»�� Á� Ã|Ë{�³ h�Z] 
�ËY�§Y |��{ Ä¿YÂm�Ê¿� �{ |u [Â¸�» {Â�.  

  

 
�¶°�� -���Á���iY�Ä¿YÂm�|��{��]�[YÂy�¾f�°��ÉZÅ�Äy�q��Á~]�Ê¿�. 

Figure1- Effect of seed dormancy breaking methods on Launaea acanthodes seed germination percentage. 
  

¦¸��Äq�Â»  
lËZf¿ ¶�Zu �Y ÄË�ne �¿ZË�YÁ ½Z�¿ {Y{ )�µÁ|m

� (Ã{Âe ,É�~] �Á��ÉZÅ ¾f�°� [YÂy Á 
�À°¼Å�] Ã{Âe É�~] Á �Á� ¾f�°� [YÂy �iY 

ÊÀ »�É�Y{ �] |��{ Ä¿YÂm�Ê¿� Á ��Âf» ½Z»� 
Ä¿YÂm�Ê¿� |Àf�Y{�|��{�®Ë�t����{�Äm�Â»�¦¸�.   

� {Y{� ½Z�¿� lËZf¿)� µÁ|m� (Ä¯ �{ Ê»Z¼e ª�ZÀ» 
{�Â» Ê���] ÉZÅ�Z¼Ìe �Y�y�ÊÅ{ Z] ,¶b·Z°�Y 

½|¿Z�Ìy �{ |Ì�Y�®Ë�Â¨·Â� �Ì¸£ Á �Y�y��Z]�ÊÅ{
Ã{Z^¼� �ÌiZe ÊÀ »�É�Y{ �] |��{ Ä¿YÂm�Ê¿� Á ��Âf» 
½Z»� Ä¿YÂm�Ê¿� �Y{Ä°Ë�Â�]� ,|Àf µZ¼�Y �Z¼Ìe 

�Y�y�ÊÅ{ Z] ,¶b·Z°�Y �{ �Á~] Ä¬�À» ,�Z¿Y Z] ¾Ì´¿ZÌ» 
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�� ,|��{ ¾Ë�eÓZ] Á �Z¼Ìe |ÅZ� )[M ��¬» (�{ 
Ã{Âe É�~] Ä¬�À» ,½Zy�eÂ^¯ Z] ¾Ì´¿ZÌ» � ,|��{ 
¾ÌWZa�¾Ë�e |��{ Ä¿YÂm�Ê¿� Y� Ä] {Ây �Z�fyY �|¿{Y{

)�µÁ|m�.( ¾ÌÀr¼Å ¾Ë�f¼¯ ��Âf» ½Z»� Ä¿YÂm Ê¿� 
�{ ÄÌ¸¯ ª�ZÀ» �{ �Z¼Ìe �� Ä¬Ì«{ ½|¿Z�Ìy �{ 

|Ì�Y� ®Ë�Â¨·Â� �Ì¸£ Ã|ÅZ�» |� .�] ¾ËY �Z�Y 
Ê»�½YÂe ÄnÌf¿ d§�³ ¦¸�� �~]�Äq�Â» ÉY�Y{ Äf�Âa 

dz� d�Y Ä¯ ¾°¼» d�Y ÉY�Y{ [YÂy Ê°Ë�Ì§ Á 
ZË Ê°Ì¿Z°» |�Z] .|��{ Ä¿YÂm�Ê¿� �{�ÓZ] ÉZÅ�Z¼Ìe 

®Ë�Â¨·Â� Ê»�|Ì�Y�|¿YÂe Ä] ¾ËY Ì·{¶ |�Z] Ä¯ Äf�Âa 
�~] �Â�] dyYÂÀ°Ë �Z¿ Ã|� Á [~m [M Ä] 

¹Zn¿Y� ÊfuY� d�Y� Äf§�³ .��Z¼Ìe� �{� ¾ÌÀr¼Å
�Y�y�¢Ìe�,¶b·Z°�Y�Z]�ÊÅ{ h�Z] Ã�Za ½|� Äf�Âa �~] 

Ã|� Á �~] �e�duY� [M Y� [~m Ã{Â¼¿ Á �f Ë�� 
Ä¿YÂm�Ê¿� Ê»�|À¯.  

¾ÌÀr¼Å Äf°¿ ¶]Z« ÄmÂe �{ ¾ËY ,Ê���] �ËY�§Y 
|��{ Ä¿YÂm�Ê¿� �Á~] ¦¸���Äq�Â» Z] �ËY�§Y c|» 
½Z»� ½|¿Z�Ìy �{ |Ì�Y Ê»�|�Z] Ä°Ë�Â�] Z] �ËY�§Y 
½Z»� ½|¿Z�Ìy �Y � Ä¬Ì«{ Ä] �� ,Ä¬Ì«{ |��{ 
Ä¿YÂm�Ê¿� ª�ZÀ»�ÄÌ¸¯��{��Ì¿ �ËY�§Y d§ZË )�µÁ|m� .(

� cÂ¸Æ³(Gehlot, 1998) {�¯� ��Y�³� �Ì¿ Ä¯ 
�Y�y�ÊÅ{ Z] |Ì�Y� ®Ë�Â¨·Â� h�Z] �ËY�§Y 
Ä¿YÂm Ê¿� ¦¸�� �~]��Ã|�� Äq�Â» Á Z] �½Z»�� �ËY�§Y

É�Z³|¿Z» �{ |Ì�Y �Y �¨� Ze �� Ä¬Ì«{ �|��{
Ä¿YÂm�Ê¿� �ËY�§Y d§ZË .  
  

 
�µÁ|m�-���Á��Á�É�~]�Ã{Âe��ÌiZe���¿ZË�YÁ�ÄË�ne�Ä¿YÂm�½Z»����Âf»�Á�|��{��]��~]�[YÂy�¾f�°��ÉZÅ�¦¸���Ê¿�����ÅÄq�Â».  

Table 6. Analysis of variance of the effect of seed dormancy breaking methods on Cressa cretica seed 
germination percentage and mean germination time. 

(Mean square) �cZ ]�»�¾Ì´¿ZÌ»  

�ÌÌ¤e��^À» 
Source of variation 

É{Y�M�Äm�{ 
Df 

Ä¿YÂm�|��{�Ê¿�  
Germination 

Ä¿YÂm�½Z»����Âf»�Ê¿�  
(MGT) 

É�~]�Ã{Âe 
 

Seed population 4 378.11** 0.6** 

�Á��[YÂy�¾f�°��ÉZÅ  
 

Dormancy breaking methods 6 18281.82** 64.2** 

É�~]�Ã{Âe×�Á��[YÂy�¾f�°��ÉZÅ  
 

Dormancy breaking methods  × Seed population 24 116.78** 2.56** 

Z�y 
 

Error 105 48.99 0.11 

�cY�ÌÌ¤e�\Ë��)|��{(  CV (%) - 11.31 8.55 
**: Significant at the 0.01 level of probability                                                        :**ÊÀ »��Y{ ½{Â] �{ |��{�®Ë�t��  

  

��{��Á~]�½|¿Z�Ìy��Z¼Ìe�,ZÅ�Z¼Ìe��ËZ��Z]�Ä�ËZ¬»��{
Ä¿YÂm��]�Ê¿Y|Àq��ÌiZe��Ân]M��Äq�Â»�¦¸���Á~]�Ê¿�

� d�Y|¿)� µÁ|m�(��½Z»�� �ËY�§Y� Z]� µZu� ¾ËY� Z]� Z»Y
� �Ân]M� �{� ½|¿Z�Ìy)� �Y���� Ä]���Ä¬Ì«{(�|��{� ,

Ä¿YÂm���ËY�§Y�¾ËY�Ä¯�d§ZË��ËY�§Y�ª�ZÀ»�ÄÌ¸¯��{�Ê¿�
ÊÀ »�|ÅZ���Z¼Ìe�Ä]�d^�¿��{Â]��Y{)�µÁ|m� .(0ÓÂ¼ » 

ÉZÅ�Z¼Ìe ¦¸fz» Z] [M ¡Y{ ÉY�] ®Ë�ve Ä¿YÂm��Ê¿�

Ä¿Y{�ÊËZÅ Z] Äf�Âa�dz�� ÉZÅ Á 0Zf^�¿ ¶]Z«�Ì£ }Â¨¿ 
�Z°] Ê»�|¿Á� .[M� 0ÓZ¼fuY ¡Y{ �Y ªË�� {ZnËY ÄÀy� 
�{ Äf�Âa ,�~] \^� �ÅZ¯ d»ÁZ¬» ½M�Ê°Ì¿Z°» �{ 

�]Y�] kÁ�y Ä¿Y{�ZÆf�� Á �Ì¿ h�Z] ÓZ] ½{�] 
É�Ë~a}Â¨¿ Äf�Âa d^�¿� Ä¿Y{ Ä] [M Á Á� ½�Ì�¯Y ZË 

�ÅZ¯ Ã|¿�Y{�Z]�ÉZÅ Ä¿YÂm�Ê¿� {ÂmÂ» �{ ½Á�{ 
Ê»� ¾ÌÀm�� {Â�)Aydin and Uzun, 2001 .(�Á�Ì·M
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(Aliero, 2004) ½|¿Z�Ìy� Ä¯� {�¯� ��Y�³ ÉZÅ�~] 
� dz�Parkia biolobosa (Jacq) � [M� �{�� Äm�{ 

Êf¿Z��{Y�³ \^� ®Ë�ve Ä¿YÂm�Ê¿� �{�ZÅ�~] Ä�ËZ¬» 
Z] |ÅZ� |� .  

  

�µÁ|m�-��Á��Á�É�~]�Ã{Âe�¶]Z¬f»�cY�iY�¾Ì´¿ZÌ»�Ä�ËZ¬»��Âf»�Á�|��{��]��~]�[YÂy�¾f�°��ÉZÅÄ¿YÂm�½Z»����Äq�Â»��Á~]�Ê¿�.  
Table 7- Mean comparison of interaction effects of seed population and seed dormancy breaking methods on 

Cressa cretica seed germination percentage and mean germination time. 
�Z¼Ìe  (Treatment) Ê¿��Ä¿YÂm�|��{ 

Germination (%)  

  
�Ê¿��Ä¿YÂm�½Z»����Âf»)�Á�(  
(Day) (MGT) 

�É�~]�Ã{Âe (Population seed) �~]�[YÂy�¾f�°��ÉZÆ�Á�  (Dormancy breaking methods) 

�Z¿Y  
Anar  

�|Ì�Y�®Ë�Â¨·Â���Ä¬Ì«{ Sulfuric Acid (5 min) 82b-f 2.1j-m 
�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (10 min) 91abc 1.45no 

�y�Y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel)  94a 2.68ij 
�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 88a-e 4.31h 

��Ân]M���Ä¬Ì«{ Boiling water (15 min)  40ghi 6.1cd 
��Ân]M���Ä¬Ì«{ Boiling water (30 min)  53g 4.93g 

�|ÅZ�)��¬»�[M( Control (distilled water)  16lm 5.07fg 

ÄÌWÂ°�¯  
Koshkooiyeh  

�|Ì�Y�®Ë�Â¨·Â���Ä¬Ì«{ Sulfuric Acid (5 min) 82b-f 2.01k-n 

�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (10 min) 87a-e 1.73mno 

�Y�y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel)  91abc 2.14j-m 
�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 86a-e 4.48gh 

��Ân]M���Ä¬Ì«{ Boiling water (15 min)  43gh 7.04ab 
��Ân]M���Ä¬Ì«{ Boiling water (30 min)  47gh 5.53ef 
�|ÅZ�)��¬»�[M( Control (distilled water)  11m 4.72gh 

É�¯�»  
Markazi 

�|Ì�Y�®Ë�Â¨·Â���Ä¬Ì«{ Sulfuric Acid (5 min) 73f 2.57ijk 
Ë�Â¨·Â��|Ì�Y�®���Ä¬Ì«{ Sulfuric Acid (10 min) 83a-f 1.94k-n 
�Y�y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel)  92ab 2.54ijk 
�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 81b-f 4.64gh 

��Ân]M���Ä¬Ì«{ Boiling water (15 min)  27jk 7.29a 
��Ân]M���Ä¬Ì«{ Boiling water (30 min)  36hij 6.41cd 
�|ÅZ�)��¬»�[M( Control (distilled water)  16lm 2.65ij 

½Zy�eÂ^¯  
Kabootar Khan 

�|Ì�Y�®Ë�Â¨·Â���Ä¬Ì«{ Sulfuric Acid (5 min) 80c-f 2.53ijk 
�|Ì�Y�®Ë�Â¨·Â����Ä¬Ì«{ Sulfuric Acid (10 min) 89a-d 1.86lmn 

�Y�y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel)  89a-d 2.21i-m 
�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 84a-f 4.77gh 

��Ân]M���Ä¬Ì«{ Boiling water (15 min)  28jk 6.28cd 
��Ân]M���Ä¬Ì«{ Boiling water (30 min)  27jk 5.59de 
�|ÅZ�)��¬»�[M( Control (distilled water)  8m 4.57gh 

©Â¿  
Noogh  

�|Ì�Y�®Ë�Â¨·Â���Ä¬Ì«{ Sulfuric Acid (5 min) 77ef 2.81i 

�®Ë�Â¨·Â��|Ì�Y���Ä¬Ì«{ Sulfuric Acid (10 min) 84a-f 2.25i-m 

�Y�y�¶b·Z°�Y�Z]�ÊÅ{ Scarification (scalpel)  91abc 2.45i-l 

�Y�y�Ã{Z^¼��Z]�ÊÅ{ Scarification (sandpaper) 79def 4.85gh 
��Ân]M���Ä¬Ì«{ Boiling water (15 min)  35hij 5.42ef 
��Ân]M���Ä¬Ì«{ Boiling water (30 min)  46gh 6.56bc 
�|ÅZ�)��¬»�[M( Control (distilled water)  30ijk 1.26o 

�t����{�É�Y{�ÊÀ »�cÁZ¨e�,�f�»�¥�u�®Ë�¶«Y|u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ»�½Âf���Å��{� %|¿�Y|¿.  
In each column, the means with same letters are not significantly different at P<0.05 level 

  
�Z�Â»M�Á�|¼v»(Mohammad and Amusa, 2003)�

�Ì¿ �{ Ê¬Ì¬ve dÆm� Ä¯ ¾f�°� [YÂy ��~]
Tamarindus indica L.��|¿{�¯���Y�³� |¿{Y{� ¹Zn¿Y

Z]� Ä¯ ½|¿Z�Ìy ZÅ�~] �{ [M ��� ,{Y�´Ìf¿Z�� Äm�{ 
Ä¿YÂm Ê¿� d§ZË� �ËY�§Y� ZÅ�~] .{¾Ì]� � Ã{Âe��ÉZÅ
É�~] Ä¿YÂm� ,Ê���]� {�Â»�¦¸�� �Á~]�Ê¿��Äq�Â» ��{
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ª�ZÀ» ,�Z¿Y ÄÌWÂ°�¯ Á ©Â¿ d^�¿ Ä] ª�ZÀ» É�¯�» Á 
½Zy�eÂ^¯ ÊÀ »� �Â�� Ä]�� {Â]� �eÓZ]� É�Y{)� ¶°�� .(

�,¦¸fz»�ª�ZÀ»��Á~]�Ä¿Y{��Y�Å�½�Á��{�cÁZ¨e�ÓZ¼fuY
Ê»�Ä¿YÂm� |��{� ¥ÔfyY� d¸�� |¿YÂe��ª�ZÀ»� ¾Ì]� Ê¿�

Z]�¦¸fz»��Z¿Y�ª�ZÀ»��Á~]�Ä°Ë�Â�]�|�)��/��¹�³(�,
� ÄÌWÂ°�¯)��/��¹�³ (� ©Â¿� Á)��/��¹�³ (�¾Ë�eÓZ]

�Ä¬�À»� �Á~]� ¶]Z¬»� �{� Á� |Àf�Y{� Y�� Ä¿Y{� �Y�Å� ½�Á
�½Zy�eÂ^¯)��/��¹�³ (�Ä]� Y�� Ä¿Y{� �Y�Å�½�Á�¾Ë�f¼¯

�|¿{Y{��Z�fyY�{Ây)Ã{Y{�ZÅ ½Z�¿ Ã{Y{ Ã|�¿ d�Y .(
cZ ·Z�» ½Z�¿ Ê»�|Å{ Ä¯ �ËY�§Y Âe½Y Ä¿YÂm�Ê¿� �~] 

Y� Ê»�½YÂe Ä] �ËY�§Y ½�Á �~] d^�¿ �{Y{)Sawan et 

al., 1999 .(Á�[YÂy Ä¿YÂm�Ê¿� �~] ½ZÅZÌ³ Ä] ¶»YÂ� 
Ê°Ìf¿� Á �ËY�� Ê�Ìv» �iÂ» �] Á�|�� Â¼¿ �~] �] 
ÉÁ� ÄeÂ] É�{Z» Á �ËY�� �Y��a d�Y{�] Ê´f�] 

{�Y{ .¾Ì¼Å� Ä] dÆm �{ Ä¿Â³�,ZÅ `ÌeÂ¿��,ZÅ 
`ÌeÂ¯Y�ZÅ Á Å¾ÌÀr¼ �ËY�� ¦¸fz»� Ê�Ìv» 
��Y�³�ÉZÅ ÊeÁZ¨f» {ÂmÁ � {�Y{)Kaye et al., 

1997( .�Â�] � ½Y�Z°¼Å� Á�Êf Ë��� µZj»(Shariati et 

al., 2003)�¥ÔfyY �ZÌ�] ÊÀ »�É�Y{ Y� ¾Ì] � dÌ ¼m 
¦¸fz» �Y� ½Y�{Z»Â] ª�ZÀ» ,d�|¸³ ªÆm Á 

�Æ�¿Á|Ë�§ ,½ZÆ¨�Y ¶Ì]{�Y Á �Â·Zq �Y |��{� ��¿ 
ÃÂ« �ÄÌ»Z¿ ³|¿{�¯���Y� .ZÆ¿M ¾Ë�eÓZ] |��{ ÊËZf�Ë� 
�~] Y� �Y É�~]� Ã{Âe Ä¬�À» �Æ�¿Á|Ë�§ ��Y�³ 

|¿{�¯.�[YÂy� |��� Ê»� ��¿� Ä] �~] ¦¸����{� Äq�Â»
¦¸fz»�ª�ZÀ»� Äf�a�cZ£Z] �nÀ» Ä] {ZnËY ®¿Z] �~] 

ÉÂ« �{ Zy Ã|� Ä°Ë�Â�] �{ Ê»Z¼e �z]�,ZÅ 
¦¸�� ¾ËY� �Y� ÊËÓZ]� º¯Y�e���Å �Ã|ÅZ�»� cZ£Z]� �{

�³|Ë{.
  

 
�¶°�� -�Ä¿YÂm�|��{�Äq�Â»�¦¸��¦¸fz»�ÉZÅ�Ã{Âe��{��~]�Ê¿�.  

Figure2- Seed germination percentage of different Cressa cretica population.   
  

ÄnÌf¿�Ê¸¯�É�Ì³  
¦¸��Ä¿Â³��Å� �{� Ä¯� {Y{�½Z�¿�ªÌ¬ve�¾ËY�lËZf¿

Ä¿YÂm� �Zf§�� ,��Å��¼m� ÉZÅ�~]� [YÂy� Á� Ê¿���É�ÁM
À»� �Y� Ã|���ÌiZe� �´¿ZÌ]� Ä¯� {Â]� cÁZ¨f»� ¦¸fz»� ª�Z

ÊÀ »��Á�� ZË� Á�ÊËZÌ§Y�¤m� ,ÊËYÂÅ� Á�[M��ËY��� �Y{
¡Z]� �{� dË�Ë|»� ÉZÅÊ»� ZÅ|�Z] .�É�Z³�Z�� ¾ËY

¹Â]��,ÊfË�Ë|»�Á�ÊËYÂÅ�Á�[M��Ì¤f»��ËY���Ä]�ÊfyZÀ�

Ê»� \mÂ»�¦¸�� ¾ËY� {Â���ª�ZÀ»� ¹Z¼e� �{� ��Å� ÉZÅ
ËZ¼¿� �¨u� Y�� {Ây� LZ¬]� Á� Äf�Y{� ÊËÓZ]� º¯Y�e|À .

¦¸��¾ËY��iÂ»�dË�Ë|»�ÉY�]�¾ËY�]ZÀ]���Å��{���Å�ÉZÅ
Ê¼¿�ª�ZÀ»��Y�®Ë��[YÂy�¾f�°���Á��®Ë��Y�½YÂe

Ä¿Â³�¾ËY�x�Za� Ä]�Êf�ËZ]� Á� {�]� Ã�Æ]��Á�� Ä]� ZÅ��ÉZÅ
{�¯�ÄmÂe�¦¸fz» .Ä¿Â³�½ZÌ»��{��Ä]�Ê���]�{�Â»�ÉZÅ

Ê»� ��¿�¦¸�� �Á~]� |����[YÂy� ÉY�Y{� Äy�q� ��Å
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��Á~]��{�Á�Ã{Â]�®Ë�Â·ÂË�Ì§¦¸���Á�Ä¤n¤m���Å�ÉZÅ
¦¸���[YÂy� ,�~]� Äf�Âa� �iÂ»� �¬¿� ¶Ì·{� Ä]� Äq�Â»

|�Z]�s��»�Ê°Ì¿Z°»�ZË�Ê°Ë�Ì§ .�ÊÅ{Z»���Ä¯�Zn¿M��Y
�Y�y� Á� ,Äy�q� �Á~]� �{� [Â��»���Á~]� �{� ÊÅ{

¦¸�� Á� Ä¤n¤m��¾f�°�� �{� Y�� �ÌiZe� ¾Ë�f�Ì]� Äq�Â»
Ä¿YÂm��ËY�§Y� Á� �~]�[YÂy��Z]� ¾ÌÀr¼Å� Á�d�Y{�Ê¿�

¨f»� �ÌiZe� Ä]� ÄmÂe�Á�� �Y�®Ë� �Å�cÁZ��ª�ZÀ»� �{� ZÅ
¦¸�� ¾ËY� �iÂ»�dË�Ë|»� ÉY�]� ,¦¸fz»���{� ��Å� ÉZÅ

Ê»� Äf�a� ÉZÆ£Z]�¦¸�� Ä¿Â³� Ä]� Äf�]� ½YÂe��Á� ��Å� ÉZÅ
Ä¿YÂm�®Ë�ve�ÉY�]��Á��¾Ë�fÆ]� �Y� Ä¬�À»��ZË� Á�Ê¿�

Ä¿YÂm��ÅZ¯�{�]�Ã�Æ]��~]�®¿Z]��{��Á~]�Ê¿�. 
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