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Ä»|¬»��
¦¸�ÉZÅ ��Å ½ZÅZÌ³ ÊËÁ�{Ây |Àf�Å Ä¯ �{ 

¶v»ÉZÅ Ê�Ìv»�\�ZÀ»Z¿ Ã|ÌËÁ� Á Ê^Ì«� ÉY�] 

½ZÅZÌ³ Ê�Y�� Ê»�|À�Z]�Moradi et al., 2010�.�
¦¸�ÉZÅ ��Å Ê]ZÌf�{�ÉY�] Ä] ¶»YÂ� Ê�Ìv» Z] 

½ZÅZÌ³ Ê�Y�� d]Z«� Ã{�¯ Ê��f�{� Á ½ZÅZÌ³ 

Ê�Y�� Y� Ä] ¶»YÂ� Ê�Ìv» {Á|v» Ê»|ËZ¼¿Ä]� , 

¾Ì¼Å ,¶Ì·{ µ�fÀ¯ ¦¸�ÉZÅ��Å Ê°Ë �Y ½Z¯�Y 

Ê�Z�Y µÂ�v»� |Ì·Âe Ê�Y�� �{ ��Y�� ½ZÆm 

[Â�v» Ê»� {Â��Harivandi et al., 2005���
Ê�uÁ� kZÀ¨�Y� ,�¦¸ÃZÌ�� Á� �Â��Â��ÅZÌ³Ê¿Z���Y

� Ã�ÌekZÀ¨�Y��Chenopodiaceae� �� |Àf�Å�Ä]� Á
¦¸��½YÂÀ��Ã|Ë{�Ä¿Zf�]Ze�Ê�Y���cÓÂ�v»��{���Å

��Ê»Â¿|� �Ê�uÁ�kZÀ¨�Y�ÅZÌ³Ê��ÉY�Y{� Á�Ä·Z�°Ë
±�]��Âa� {�³� Á� �^�� ,¶°�� Ê£�»� ºze� ÉZÅ

�É{�M� ��ÉY�Y{� Á� \ �À»� �ZÌ�]� ½M� Ä«Z�� ,d�Y
¶³Ê»� ¶´»{� ½Á|]� Á� ®qÂ¯� Á� �Ë�� ÉZÅ�|�Z]
�Ghahreman, 1996�����ZÆ]��yYÁY�½M�ÊÅ|¸³�½Z»�

Ê»�c�Â��½Zf�]Ze��{�ÃÂÌ»�½|Ì���Á�d�Y�Á�{�Ì³
Zy� �{�� ,Ê���ÉZÅÄbe� ZË� Á� �Â�Ã|Ë{�ÊÀ��ÉZÅ

Ê»�{Â��Asadi, 2001���¦¸��Â�,�ÊÅZÌ³��°ËÄ·Z�
� Ze� �Z¨e�Y� Ä]���Êf¿Z��½Á|]� ÉÁ�¯� Z^Ë�¬e� ,�f»

�¯� �Y� Ã|Ì�Âa� ZË��¯a� ,Ã|À¯Y�a�ÉZÅ��Y� Ã|Ì�Â
|À¿Z»�{�³�É�f�¯Zy�ÄËÓ�d�Y���Ä]�Á�[ÁZÀf»�ZÆ³�]

�µÂ����Ê¸Ì»Ä¿YÂf�Y�ºÌ¿�Á��f»ÉY�|Àf�Å��ÊÅ|¸³�
Y��{�½MÃÂÌ»�¶Ì°�e�Á��ÌËZa�¶ËYÁ��ÌËZa��yYÁY��{�ZÅ

Ê»|�Z]� �ÃZÌ��Â��� �Ì¿�ÊÅZÌ³�c�|¿� Ä]� ZË� Ä·Z�°Ë
�Ze��Z¨e�Y�Ä]�Ä·Z��Á{���Êf¿Z��½Y�Ìy�,Êf�Â³�,�f»

Ë� Ê¿YÂ£�Y� ,¾�Á�� �^�� ,�¯� ½Á|]� ,Äf�Y�§Y� Ze�Z
²¿�� Z]� ZË� Á� �»�«d�Y� ¾Ì]ZÀÌ]� ÊËZÅ��±�]�Ä]� ZÅ

� µÂ����Êf¿Z�Ä¿YÂf�Y� Á� �f»³� ,ÉYÄf�{� �{� ZÆ¸��

ÄrËÂ³� cZm� Ze� |À¿Z»���|¿�Y{� �Y�«� ÊËZe� ��½Z»�
��{� Ä¿Y{�½|Ì��� Á� �ÌËZa� Á�½Zf�]Ze� �{�½M�ÊÅ|¸³

Ê»��ÌËZa�|�Z]�Asadi, 2001����

�Ä¯�d�Y�Ê�Ìv»�¶»YÂ���Y�Ê°Ë�c�Y�u�Äm�{
d�Y� �Y{�Ây�]�Ê¿YÁY�§�dÌ¼ÅY� �Y� ÃZÌ³�ÉZ¬]�ÉY�]��

Ä¿Â³���Y�É{Y| eÄfË�YÁ�Á�ZÅ|v»��{�ÊÅZÌ³�ÉZÅ�Ã{Á
Ê»�|���c�Y�u�Äm�{��Y� �Ê Ì�Á�É{Y| e�Á�|ÀÀ¯

½M� �Y�½Z�¿��À¯YÁ� c�Y�u� Äm�{� cY�ÌÌ¤e� Ä]� ZÅ
Ê»� |ÀÅ{�Heidari Sharifabad, 2001�� ��Ä¿YÂm
½{� Á ½|��^� dyYÂÀ°Ë �Á~] �Y ¾Ë�f¼Æ» 

¶uY�» Ê³|¿� ®Ë ÃZÌ³ d�Y Á Ä ·Z�» �ÉÁ�
Ê³�ËÁÉZÅ �~] Ä] dÆm ºÅY�§ ½{�¯ ®Ë Ê]ZË��Y 

c�|«� �Y ],�~ �{ �¨u Á dË�Ë|» ®Ë Ä¿Â³ Á 
¾ÌÀr¼Å Á�|Ì·Âe �Ìj°e dÌ ¼m ÊÅZÌ³ ºÆ» Ê»�

|�Z]��Yang et al., 2008���½Z�Â¿ÉZÅ Ä¿YÂmÊ¿� 

Ä¯ dve �ÌiPe Ê�Ìv»�¶»YÂ� �Y�« Ê»{�Ì³ �Y ��¿ 

Ê°Ë�Â·Â¯Y Á �Y dË�Ë|»�ÃZ³|Ë{ Ê�Y�� �Y dÌ¼ÅY 

Ê�Zy �Y{�Ây�] d�Y� �¶]Z¬f»�cY�iY ¾Ì] ¶»YÂ� 

Ê�Ìv» Á »¹�Ì¿Z°ÉZÅ Ê¿Á�{ ®Ë Ä¿YÂm�,�~]Ê¿� 

�~] Y� dve �ËY�� �Zy ¾ÌÌ e Ê»�
|À¯�Bradford et al., 1992���Ä¿YÂm��Å��{��~]�Ê¿�

Ê»�c�Â��Ê�Zy�ÊËZ»{�Ã�f�³��{�Ä¯�ÃZÌ³�,{�Ì³
Äm�{� ½YÂÀ�� dvec�Y�u�{ZÆÀ�Ìa� µZÀË{�Z¯� ÉZÅ

d�Y�Ã|���Bewley and Black, 1994����¾ÌÌ e�Z]
c�Y�u� Äm�{¯� ÉZÅ�Ê]ZË��Y� ½Z°»Y� ,µZÀË{�Z

dË{Á|v»�¾°¼»�ZÆ¿M�d�¯�½Z»��Á�ÊËZÌ§Y�¤m�ÉZÅ
Ê»� {{�³�Phartyal et al., 2003����Y ��¿ 

,É{�]�Z¯ Ä� ÉZ»{ Ê¸�Y Ã|ÀÀ¯��z�» x�Za 

Ä¿YÂmÊ¿� Ä] Äm�{ c�Y�u Ê»|À�Z]� �ÄÀÌ¼¯�ÉZ»{
�ÉZ»{ ÄËZa�Tb� �Á ÄÀÌ�Ì] �ÉZ»{ ¦¬��Tc��
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ÊËZÅZ»{ |Àf�Å Ä¯ Ä] \Ìe�e Za¾ÌË�e Á �eÓZ] 

�Y ½MZÅ Ä¿YÂmÊ¿� �{�|f§Y�Ê¼¿�©Z¨eY Ä°Ì·Zu ÉZ»{ 

ÄÀÌÆ]��To��ÊËZ»{ d�Y Ä¯ �{�½M d��� Ä¿YÂmÊ¿� 

Ä] �j¯Y|u Ê»|����Hilhorst, 1998���ÉZ»{ 

\�ZÀ» �] \�u ,¦Ë� e ÊËZ»{ d�Y Ä¯ ½M��{ 

¾Ë�f�Ì] |��{ Ä¿YÂmÊ¿� �{ ÃZeÂ¯¾Ë�e Ã�Á{ 

¹Zn¿Y�Ê¿Z»� Ê»�{Â��Riemens et al., 2004��¾ËY�,
ÉZ»{ \�ZÀ» Ä¿YÂmÊ¿� ÉY�] �j¯Y �~]�¾Ì]�ZÅ�� Á 
���Äm�{ Êf¿Z�{Y�³ ��j¯Y|u� Á Z»{ ÉY�] ��j¯Y
Ä¿Â³ZÅ ¾Ì] �� Ze �� Äm�{ Êf¿Z�{Y�³ Äf^·Y�d�Y 

�{ c�Y�u�Äm�{ÉZÅ �eÓZ] �Y �� Äm�{ Êf¿Z�{Y�³ 

¶¼� Ä¿YÂmÊ¿� �{ Ä¿Y{ZÅ ¦«Âf» Ê»{Â� �Hejazi, 

1994���Z»{ Ä¿ ZÆÀe �] |��{ Ä¿YÂmÊ¿� Ä°¸] 

d����] Ä¿YÂm�Ì¿�Ê¿� �ÌiZe �Y~³ �d�Y�Riemens 

et al., 2004�� �¾Ì¬¬v» Ä�]Y� Ê�y ¾Ì] Z»{ Á 
d��� Ä¿YÂmÊ¿� Y� Êy�]� �{ Ä¿Â³ÉZÅ ÊÅZÌ³ 

��Y�³ Ã{�¯|¿Y Á Pe|¼� ½ÂÌ��³���Y Ê�y ÉY�] 

¦Ì�Âe Ä�]Y� ¾Ì] Z»{ Á d��� Ä¿YÂmÊ¿� Ã{Z¨f�Y 

»Ê|ÀÀ¯�Ramin, 1997 ; Kocabas et al., 1999���
Ä¿YÂm� �Á��� Ze� ½Z»�� Ê¿��D10�� �j¯Y|u� ,��Y|¬»

Ä¿YÂm�Ê¿��Gmax�Ä¿YÂm�ÊfyYÂÀ°Ë� ,�Ê¿��GU� ��Á
Ä¿YÂm�d����Ê¿��R50��Ä¿YÂm�ÉY�mY�½YÂÀ��Ä]�Ê¿�

|¿Y�Ã|��ÄfyZÀ���Soltani et al., 2002����Ê¼Ìu�
Ê§Z¯�Á�Rahimi and Kafi, 2010���Y�³�|¿{�¯��

Ä¯���Z�Y�]�Ê�y�½ÂÌ��³�� �Y�¶�Zu�lËZf¿�¾Ì]
Ä¿YÂm�d���Z»{�Á�Ê¿��,�Á���¨��ÉZÅZ»{�����Äm�{

��j¯Y|u� Á� ¶«Y|u� ÉZÅZ»{�\Ìe�e� Ä]� {Y�³� Êf¿Z�
Á� Ä§�y� �Á~]� Ê¿�� Ä¿YÂm�ÉZ»{�����Êf¿Z�� Äm�{

{Y�³,�½M�ÄÀÌÆ]�ÉZ»{�{Â]��Ê���] Â»Á� Á `¼¯�§ZÅ 

(Romo and Haferkamp, 1987) ½Z�¿ Y{{ Ä¯ 

ÉZÅZ»{ �eÓZ] �Y ���Äm�{ {Y�´Ìf¿Z� |��{ Ä¿YÂm�

ZÌ�Â¯� Ê¿� Y� Ä] �Â� ÊÀ »É�Y{ �ÅZ¯ {Y{��
�½Y�Z°¼Å� Á�ÊËÂ´¿��Zangoie et al., 2012� ��½ZÌ]

��{�Ã�Â¤¿M�ÃZÌ³�Ê¿��Ä¿YÂm�|��{�¾Ë�eÓZ]�Ä¯�|¿{�¯
�ÊËZ»{�Ã�Z]���Ze���Êf¿Z��Äm�{{Â]�{Y�³���Á�Ê¨Ì�·
�½Y�Z°¼Å�Latifi et al., 2004����|��{�¾Ë�f¼¯��Ì¿

�ÉZ»{��{� Y�� Y�¸¯�Ê¿��Ä¿YÂm����¾Ë�f�Ì]�Á�Äm�{
� ÉZ»{� �{� Y�� ½M���Êf¿Z�� Äm�{���Y�³� {Y�³

|¿{�¯� �Ä¸Ìe� Ê»Ô£� ½Y�Z°¼Å� Á� ÊÀ]�Gholami 

Tilehbani et al., 2012���ÉZ»{� Ê���]� �{
Ä¿YÂm� µZÀË{�Z¯Ê¿�����¹Z«�Y��|¿{�¯���Y�³� l¿�]

Ä¯�� ÄËZa� ÉZ»{�����������[Â¸�»� ÉZ»{� ,
������������� ¦¬�� ÉZ»{� Á����������

Êf¿Z��Äm�{{Â]�{Y�³���Ä¯�|¿{�¯�½ZÌ]�¾ÌÀr¼Å�ZÆ¿M
Ä¿YÂm� |��{� ¾Ë�f�Ì]� ÉZ»{� �{� Ê¿�����Á� Äm�{

�¾Ë�f¼¯�½Mc�Y�u�Äm�{� �{�ÉZÅ��� Á����Äm�{
Êf¿Z�d§�³�c�Â��{Y�³-�Ä¿YÂm�d����¾Ë�f�Ì]�

�c�Y�u�Äm�{��{�Ê¿����Êf¿Z��Äm�{�{Y�³�d�|]
c�Y�u�Äm�{� �{� Á� |»M¾ÌËZa� Á� ÓZ]�ÉZÅ�¾ËY� �Y� �e

Ä¿YÂm�d����,c�Y�u�Äm�{�{Â]��f¼¯�Ê¿����

¾f�¿Y{ Á ÊËÂ´�Ìa Â´·YÉZÅ Ä¿YÂmÊ¿� ¦¸���

ÉZÅ �{� ��Å�Ä»Z¿�]ÉZÅ ÊfË�Ë|» �ZÌ�] |À»{Â� 

d�Y��Bradford, 2002� ��� ÄnÌf¿� �{�¾ËY� �Y� ¥|Å
�ËZ»�M��kZÀ¨�Y� �Á~]� µZÀË{�Z¯� ÉZÅZ»{� Ê���]
Ê�uÁ�Â��ÃZÌ��Á��Â��¦¸��,��Äm�{�sÂ����iY�Á
c�Y�u�yZ�� �]�¦¸fz»�ÉZÅÄ¿YÂm�ÉZÅ�¾ËY�Ê¿�
ÅZÌ³½Z�Ê»|�Z]���

ZÅ��Á��Á�{YÂ»� �
�Ê���]��Â�À»�Ä]{µZÀË{�Z¯�ÉZÅZ»�Ê¿��Ä¿YÂm�

Ê�uÁ�kZÀ¨�Y� ÃZÌ³� �Á~],���Â�� ÃZÌ�� Á� �Â��¦¸�
�|Àm�Ì]�Ê»Â]� Ã{Âe� �c�Y�u� Äm�{� sÂ��� �iY� Á��
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�yZ�� �]� ¦¸fz»� ÉZÅÄ¿YÂm� ÉZÅ�¾ËY� Ê¿�
ÃZÌ³,�Ä ·Z�»�Ã|°�¿Y{� ÊeZ¬Ì¬ve� ÃZ´�ËZ»�M� �{�ÉY

�µZ���{�|Àm�Ì]�ÃZ´�¿Y{�É��ÁZ�¯������\·Z«��{
�Z]�Ê§{Z�e� 0Ô»Z¯�s����ÊËZ»{�t�����,���,���,

���,���,���,���,���Êf¿Z��Äm�{{Y�³���Á����Y�°e
|�� ¹Zn¿Y� �¶^« �Y �Á�� �ËZ»�M, ½Â»�M��[YÂy
~]� ÉY�]¦¸�� �ÁÉZÅ���Å �¼mÉ�ÁM Ã|� �c�Â�

�Á�d§�Ë~a�,Ê·Z¼fuY�[YÂy�½{�]�¾Ì]� �Y� �Â�À»�Ä]
�c|»�Ä]���Á~]���ÉZ»{��{��Á�����Z��Äm�{Êf¿�{Y�³
|Àf§�³��Y�«��Tang et al., 2008�� �d�Z¯��Y�¶^«,�

� �Á~]Z] dË�¸¯ÂbÌÅ�µÂ¸v» �ºË|�������Ä] c|»�
®Ë Ä¬Ì«{ Ê¿Â¨�|� Á �b� [M�Z] ��¬» Äf�� 

|¿|���d�¯��Ìv»,��Ë{�É�fa���«�Z]�ÊËZÅ���Á
d»Zz�����Êf¿Z�{Â]��f»��¹Y|¯��Å��{�Á����{|�

Ê§Z�� ~£Z¯� ÉÁ�� �]� �~]����¬»� [M� ��Âe� Ä¯
�ÉZÅ�ÂeZÀÌ»���Ä]� Á�|Àf§�³��Y�«� ,{Â]� Ã|��[Â��»

d]Zi�ÉZ»{� Z]� Ã|��ºÌ�Àe��{ÂË�aÂf§� �Á����d�Z�
� Á� �Á����� \�� d�Z��|¿|�� ¶¬fÀ»�����Z¼�

�Ze�Ã{��Ä¿YÂm��Á~]�Ä¿Y�Á����d�¯��Y��a��Á�,���Å
� Ã|�� �Ìz^e�[M� Á� Ã|�� ¹Zn¿Y� �Á��É�fa� t��� �Y
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|��Ä^�Zv»�Stout, 1998�����

�Ä·{Z »���������

����������� GP�� SL �f¿Z�Ê�f»�����vigor��

� Ä·{Z »� ¾ËY� �{SL�� Á� ÄrÅZÌ³� µÂ�GP��|��{
Ä¿YÂmÊ»�½Z�¿�Y��Ê¿�|ÀÅ{���

�Ã�Y|¿Y��Â�À»�Ä]��Á~]�Ä¿Y�Á����Z¼��d����É�Ì³
Ä¿YÂmÊ¿��Ã{Z¨f�Y� Z]� Á�d§�Ë~a�c�Â��¿�]� �YÄ»Z 

Germin Ä·{Z »�ªË����Y�Á��|��Ä^�Zv»��Soltani 

and Maddah, 2010�� �Ä»Z¿�]� ¾ËY�D10,�D50��Á
D90���\Ìe�e�Ä]Ê»�µÂ�� Ä¯�Ê¿Z»��c|»Ze�|�¯�
Ä¿YÂmÄ]� Ê¿���� ,���Á�����{Ây� �j¯Y|u� |��{
|��]�Ä¿YÂm�ÊfyYÂÀ°Ë� ,Ä¿YÂm�|��{� Á�Ê¿�Ê¿���Y�

Ê»�Ä^�Zv»|À¯��Akram-Ghaderi et al., 2008�� 
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�{{�³�Ê»�Ä^�Zv»�Shiri and Bakhshi, 2011�������������������������

Ä·{Z »�������������������������R50=1/D50��
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Ä·{Z »�������������������GU= D10-D90�������������������������������������������������
��

�¾ÌÌ e�ÉY�]ZÅZ»{µZÀË{�Z¯�É��Á�Ê�uÁ�kZÀ¨�Y
�Â��¦¸�,��½ÂÌ��³��Á{�Äm�{�Ä¿YÂm�d����¾Ì]�

c�Y�u�Äm�{�Á�Ê¿��Ä¯�d§�³�c�Â��¦¸fz»�ÉZÅ
]� ¦¸fz»� ÉZÅZ»{� ½M� �{Ä��¶¬f�»� �ÌÌ¤f»� ½YÂÀ�

��Âv»X� �Ä¿YÂm� d���� Á��ÌÌ¤f»� ½YÂÀ�� Ä]� Ê¿�
�Äf�]YÁ��Âv»Y���¿��{�³��|��Äf§���Ä·{Z »ÊÀvÀ»�
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Ê»�¶Ë}�s��|�Z]��Saeidnejad et al., 2012����
�Ä·{Z »�����
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�¾ËY��{·{Z »Ä�,y�Ä¿YÂm�d����Ê¿���Ê¿��Ä¿YÂm
�Á�� �{�,�x�Y�u� Äm�{�½YÂÀ�� Ä]�c�Á�¶«Y|u�ÉZÅ

Á��j¯Y|u�¾ÌÀr¼Å� a,� bÁ� y0�ÉZÅ�f»Y�Za�½YÂÀ��Ä]
|Àf�Å� µ|»� �©Â§� Ä·{Z »� �Y� ¾f§�³� ªf�»� Z]��Á

½M� ½{Y{� �Y�«� �¨�� ÉÁZ�»�ÄÀÌÆ]� c�Y�u� Äm�{� ,
� ÉY�]Ä¿YÂm� Ê¿�ÃZÌ³� Á{� ¾ËY�|»M� d�|]��
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¹�¿��Y��Y�§YSigma plot Ver. 11.0��Ä�ËZ¬»�ÉY�]�Á

� ½Â»�M� �Y� ¾Ì´¿ZÌ»LSD��t��� Z]� Ã|�� d�§Zv»
ÊÀ »�É�Y{��{|�� |��Ã{Z¨f�Y���

lËZf¿�hv]�Á��
Ã{Y{� Ä]� Á{� Äm�{�Ê¿ÂÌ��³�� µ|»���Y�]�ÉZÅ

Ä¿YÂm�d���� �Y� ¶�Zu¦¸��Ê¿��kZÀ¨�Y� ��Å�ÉZÅ
�Ê�uÁ������R2= � �� �Â��¦¸�� Á������R2= � ��Á

� Ä¯� {Y{� ½Z�¿� Z»{{c�Y�u� Äm�ZÅÉ��µZÀË{�Z¯
ÉZ»{� ¶»Z��¶«Y|uÄÀÌÆ]� ,�Ä¿YÂm� �j¯Y|u� Á�Ê¿�

Ê�uÁ� kZÀ¨�Y� �Á~]��e� Ä]� \Ìe���� ,������Á
������ ÉY�]� Á� �Á~]� \Ìe�e� Ä]� �Â�� ¦¸�����,
������Á�����Êf¿Z��Äm�{{Y�³�|¿{Â]���¾ÌÀr¼Å

� Ê¿ÂÌ��³�� µ|»���Y�]��Z¬f»� �Â�y�Ã{Y{� Ä]��

Ä¿YÂm�d�����Y�¶�Zu�ÉZÅ¦¸��Ê¿���Â��ÃZÌ����Å
������R2=���Ä¯�{Y{�½Z�¿�Z»{�Ác�Y�u�Äm�{�ÉZÅ

ÉY�]� µZÀË{�Z¯��� ÃZÌ�� �Á~]� \Ìe�e� Ä]� �Â����,
������Á�����Êf¿Z��Äm�{Ê»�{Y�³|�Z]��¶°��

����� ½Y�Z°¼Å� Á� É|¼uÓY� Ê»Zm�Jami Al-

Ahmadi et al., 2005���ZÌ�Â¯�ÉÁ���]�Ê�ËZ»�M��{
�Kochia scoparia�����Z¬f»��Â�y��Y�Ã{Z¨f�Y� Z]

�Ä]� Y�� ÄÀÌ�Ì]� Á� ÄÀÌÆ]� Á� ÄÀÌ¼¯� ÉZÅZ»{� �Ë{Z¬»
\Ìe�e����,����Á������Äm�{Êf¿Z�Ã|ÅZ�»�{Y�³
|¿{�¯���½Y�Z°¼Å�Á�{Y��É�Â^��Saboori Rad et 

al., 2012����Ì¿�µ|»�¾Ì¼ze��Z�Y�]���aÉ�f»Y�Z�
ÄÀÌ�Ì]� Á� ÄÀÌÆ]� ,ÄÀÌ¼¯� ÉZÅZ»{� �Ë{Z¬»� ,Zf]��ÉY�]

ZÌ�Â¯��Kochia scoparia L. Schard��� Y��Ä]
� \Ìe�e��� ,���� Á����Êf¿Z�� Äm�{� {Y�³�½ZÌ]
|¿{�¯���ËZ»�MÉZÅ ¹Zn¿Y�Ã|� �] Á�É�`ÌeÂÌ]ÉZÅ 

¦¸fz» Ä¯�{Y{�½Z�¿��Ì¿�Ä¼¸� ÉZ»{ ¶«Y|u �ÉY�]
Ê¿�� Ä¿YÂm ¾Ì] ��Ze���Äm�{ Êf¿Z�,{Y�³ ÉZ»{ 

[Â¸�» ����Ze���Á Z»{��j¯Y|u ������Ze�� Äm�{ 

Êf¿Z�{Y�³ � {Â]�Leblanc, 2003�� ��Á� Ê�Â��Âa
� ½Y�Z°¼Å�Poortoosi, 2008��Ä¯� |¿{�¯� ½ZÌ]� �Ì¿�
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�\Ìe�e�����,����,����\Ìe�e�Ä]�Ä¼¸��ÃZÌ³� ,

��,����,�����\Ìe�e�Ä]�Ä§�y�ÃZÌ³�Á����,���,
����Êf¿Z�� Äm�{{Â]� {Y�³� �¾»Á� �Ì¿ ÉZÅZ»{ 

Ä¿YÂm� µZÀË{�Z¯ Ê¿� ÉY�] ÉZÅ�~] Ä¼¸� Ã�e �Y�
ÉZ»{�Ä¯�{�¯�Ä^�Zv» ÄËZa ���ÉZ»{ ÄÀÌÆ] �� Á 

ÉZ»{ ÀÌ�Ì]Ä ��� �Êf¿Z�� Äm�{� {Y�³�{Â]
�Roman et al., 1999�����
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Figure1- Relationship between germination 
rate and temperature of a) Atriplex 
dimorphostegia, b) Salsola crassa and c) 
Suaeda aegyptiaca. 
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Z»{ Ze ���Äm�{ Êf¿Z�Ê¯|¿Y�{Y�³ �ËY�§Y d§ZË Á 
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Figure2- Effect of temperature on 
germination percent of a) Atriplex 
dimorphostegia, b) Salsola crassa and c) 
Suaeda aegyptiaca. 
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Table 2. Mean comparison of seed germination rate and its uniformity of Atriplex 
dimorphostegia, Salsola crassa and Suaeda eagyptiaca at different temperatures 
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-5.205 a 0.041 cd - 4.107 bc 0.597 a - 2.869 ab 0.436 d 10��

- 7.612 a 0.163 bcd - 2.090 d 0.624 a - 2.639  ab 0.883 bc 15 

- 2.662 b 0.597 a - 2.560 d 0.626 a - 2.397 b 1.121 abc 20 
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½Âf��½Â»�M��Á��Ä]�|Àf�Å��f�»�¥Á�u�ÉY�Y{�Ä¯�ÊËZÅFLSD��µZ¼fuY�t����{��ÊÀ »�cÁZ¨e�|��{|¿�Y|¿�É�Y{���
Means within a columns followed by the same letter are not significantly different at the 5% level 
according to Fishers LSD test. 
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Table 3. Mean comparison of seed germination components of Atriplex dimorphostegia, Salsola crassa 
and Suaeda aegyptiaca at different temperatures.   
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¦Ë{��½Â»�M��Á��Ä]�|Àf�Å��f�»�¥Á�u�ÉY�Y{�Ä¯�ÊËZÅFLSD��µZ¼fuY�t����{��ÊÀ »�cÁZ¨e�|��{É�Y{�|¿�Y|¿���
Means within a rows followed by the same letter are not significantly different at the 5% level 
according to Fishers LSD test. 
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Abstract 

Different cardinal temperatures for germination has caused asynchronous appearance of 
weeds in field�and so different appropriate management practices to control them, to avoid 
their invasion. So, in order to study the cardinal temperatures of germination in Atriplex 
dimorphostegia, Salsola crassa and Suaeda aegyptiaca seeds and effect of different 
temperatures on their germination characteristics, an experiment was carried out at 
research laboratory of Faculty of Agriculture in University of Birjand in 2013. The study 
was conducted based on completely randomized design with 8 levels of temperature (5, 10, 
15, 20, 25, 30, 35, and 40○C ) and 4 replications. The results of quadratic and dental models 
showed that cardinal temperatures of germination including base, optimum and maximum 
temperatures for Atriplex dimorphostegia were 5.57, 26.37, 47.07○C , for Salsola crassa were 
3.48, 21.57 and 39.66○C  and for Suaeda aegyptiaca were 6.96, 28.81 and 44.52 ○C 
respectively. Effect of temperature on all indices of germination in all three weeds were 
significant (P<0.01) Reduction of percentage and rate of germination at the least 
temperature compare to the most temperatures in which germination was occurred, were 
39.40% and 33.99 %, in Atriplex dimorphostegia and 86& and 66.29% in Salsola crassa and 
87.04%, and 94.31% in Suaeda aegyptiaca respectively. The most germination uniformity 
was occurred at 20○C , 15-20 ○C and 20-40○C in Atriplex dimorphostegia, Salsula crassa and 
Suaeda aegyptiaca respectively. Difference between minimum and maximum of Seedling 
shoot and root length, and Seedling fresh and dry weight were 94.52, 91, 85 and 98.57 
percent in Atriplex dimorphostegia, 63.09, 70.12, 71.52, 53.85percent in Salsola crassa and 
86.33, 93.99, 96.67 and 99.33 percent in Suaeda eagyptiaca r. The highest seedling vigor index 
was occurred at 20 ○C  in Atriplex dimorphostegia and Salsola crassa and at 10 ○C   in Suaeda 
aegyptiaca. 

Key Words: Weed, Optimal temperature, Minimum temperature, Maximum temperature. 

                                                             
*Corresponding Author, Email: smahmoodi@birjand.ac.ir�˺� 

mailto:smahmoodi@birjand.ac.ir�

