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1��National turfgrass Evaluation program (NTEP) 
2��Least significant difference (LSD) 

À »��ÌiPeZ®Ë�t����{�É�Y{��{�¾¼q�|���½Y�Ì»��]�|�
d�Y{� Ä·Z�|Àq� ¹ÂÌ·Â·� ��{�]�Z¯� Ä¯� {Y{� ½Z�¿� lËZf¿

®aY�´ÀË�e�� Ä·Z�|Àq� ¹ÂÌ·Â·� ¾¼q� �]� ¶ÌeY\^���ÅZ¯�
À »Z�|ÅZ��Ä]�d^�¿�|���½Y�Ì»��{�É�Y{�|���½Y�Ì»�¾ËY

� d�¸£� Á{� ÉY�]� |ÅZ�� Ä]� d^�¿� |����ÅZ¯��
��Á�
��
��f»��{�¹�³��®aY�´ÀË�e��]�»�Ä]�¶ÌeY��\Ìe�e���Á����

{Â]�|��{���d�¸£�Á{�Äq�³Y��
��Á���
��\^���ÅZ¯�
À »Z�|ÅZ��Ä]�d^�¿�|����Y{�|,�cÁZ¨e�d�¸£�Á{�¾Ì]�
À »Z� |�¿� Ã|ÅZ�»� É�Y{�µÁ|m���� �ËZ¬»È��iY� ¾Ì´¿ZÌ»�

�½Y�Ì»� Ä¯� {Y{� ½Z�¿� |��� ½Y�Ì»� �]� É�Â�� �Z¼Ìe� Ê¸�Y
�Ä]�d^�¿�Äf�ÂÌa�É�Â��Ä]�É�Â��½Y�Ì»��ËY�§Y�Z]�|��

�d§ZË��ÅZ¯�|ÅZ��µÁ|m�����  
®aY�´ÀË�e� �iY��Ä¯� {Y{� ½Z�¿� ½Z»�� µÂ�� �{� ¶ÌeY

�Á�|���Á����Z¼Ìe��Y�| ]�µÁY�Äf¨Å�½Z¼Å��Y�|����ÅZ¯
��{� Ä·Z�|Àq� ¹ÂÌ·Â·� ¾¼q� |����ÅZ¯� ½Y�Ì»� �j¯Y|u

f¨ÅÈ�d�¸£�ÉY�]�Ä¯�{Zf§Y�©Z¨eY�{�]�Z¯��Z]��Å��Y�| ]�¹Á{�
��
��Á���
�®aY�´ÀË�e��]�»�f»��{�¹�³��Ä]�¶ÌeY��\Ìe�e
��
����Á���
����{Â]�|ÅZ��Ä]�d^�¿��f¨Å��{È�Á�¹Â��

�Z]� Ã|�� {ZnËY� |��� �ÅZ¯� {�]�Z¯� �Å� �Y� | ]� ¹�ZÆq
®aY�´ÀË�e��d�Y{�Ê�ÅZ¯�|¿Á��¶ÌeY�¶°������  

®aY�´ÀË�e� �Z¼Ìe� ¶]Z¬f»� �iY� lËZf¿���]� É�Â�� Á� ¶ÌeY
�d�¸£� �Å� �{� Ä¯� {Y{� ½Z�¿� ¹ÂÌ·Â·� ¾¼q� |��� ½Y�Ì»

®aY�´ÀË�e�ÓZ]� Z]� ,¶ÌeY��Â�� ½Y�Ì»� ¾f§��|��� ½Y�Ì»� ,É
Ä]�d§ZË��ÅZ¯�¹ÁY|»��Â�� ���ËY�§Y� ,É�Â��t����Å��{

®aY�´ÀË�e�d�¸£�� Ä]�¶ÌeY��
�� ZË���
��Y��|���½Y�Ì»�
{Y{��ÅZ¯�|ÅZ��Ä]�d^�¿����Â]�»�|���½Y�Ì»�¾Ë�f�Ì]
�{� ,{Â]�|ÅZ��½ZÅZÌ³�Ä]�Ê·Zu�¯�Ä¯f¼�Y��|���½Y�Ì»�¾Ë�

�Z¼Ìe� ½ZÅZÌ³�� Z]� Ã|���
��t��� �{� �]�»�f»� �{� ¹�³�
Â��É��
�Ê�{���|¿{Y{��Z�fyY�{Ây�Ä]��f»��]��À¼Ë�
�¶°������  
  

dÌ¨Ì¯  
Ë�neÈÃ{Y{� �¿ZË�YÁ����iY� É�Â�� �Z¼Ìe� Ä¯� {Y{� ½Z�¿� ZÅ
À »Z®Ë� t��� �{� ¾¼q� dÌ¨Ì¯� �]� É�Y{��,d�Y{� |��{
�{�Ê·Zu�®aY�´ÀË�e� �iY� Ä¯���Z¼Ìe� Z]� ½M�¶]Z¬f»� �iY� Á�¶ÌeY

À »� É�Â�Z|�¿� �Y{� ���Z¼Ìe� Ä¯� {Y{� ½Z�¿� lËZf¿
�´ÀË�e®aY�À »� �ÌiPe� ¶ÌeYZ�¹ÂÌ·Â·� ¾¼q�dÌ¨Ì¯� �]� É�Y{

� {�°¿� {ZnËY� |ÅZ�� Ä]� d^�¿� Ä·Z�|Àq�µÁ|m��� ���lËZf¿
µÁ|m� �{� {ÂmÂ»��� É�Â�� �Z¼Ìe� Ä¯� {Y{� ½Z�¿�\^��



��  ÄË��¿������������Ê¿Z^£Z]�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,���ZÆ]�,���� 

À »��ÅZ¯Z�¾¼q�dÌ¨Ì¯��Y{�|,��ËY�§Y�Z]�Ä¯�É�Â��Ä]�
Ä]�¾¼q�dÌ¨Ì¯�É�Â��½Y�Ì»��Á�d§ZË��ÅZ¯�¹ÁY|»��Â�

»�cÁZ¨e�É�Â��¦¸fz»�sÂ���¾Ì]À Zd�Y{�{ÂmÁ�É�Y{�  

�  
µÁ|m����ËZ¬»�È®aY�´ÀË�e�¦¸fz»�sÂ����iY�¾Ì´¿ZÌ»��|Àq�¹ÂÌ·Â·�¾¼q�É|���cZÌ�Â�y��]�¶ÌeY�Ä·Z�  

�Ä�Ë��®�y�½�Á
�½Y|¸³��]�¹�³�  

½�Á��Ä�Ë���e����]�¹�³
½Y|¸³�  

�Ä�Ë��º¯Y�e�¾Ë�f�Ì]�ª¼�
�Êf¿Z���f»�  

�Ä�Ë��}Â¨¿�ª¼�
�Êf¿Z���f»�  

�dÌ¨Ì¯����/��  �|���½Y�Ì»�¸Ì»Ê���f»
Äf¨Å��{�  

�¶ÌeY�®aY�´ÀË�e���{�¹�³
{Z»��]�»�f»ÇÃ�iR»��  

��
�  b ��
�  b ��
�  a ��
��  b ��
�  a ��
��  a� � 

��
�  a ��
��  a ��
�  a ��
��  a ��
�  a ��
��  b ��
�  

��
�  a ��
��  a ��
�  a ��
��  ab ��
�  a ��
��  b ��
�  

��¾Ì´¿ZÌ»�½Âf���Å��{��f�»�¥�u�®Ë�¶«Y|u�Ä¯�ÊËZÅ�]�|¿�Y{�­�½Â»�M��Z�YLSD�t����{���|¿�Y|¿��Y{ZÀ »�¥ÔfyY�|��{.  

  

  
¶°����®aY�´ÀË�e��iY��Ä·Z�|Àq�¹ÂÌ·Â·�¾¼q�|���½Y�Ì»��]�½Z»��µÂ���{�¶ÌeY 

  

  
¶°����®aY�´ÀË�e�¶]Z¬f»��iY��Ä·Z�|Àq�¹ÂÌ·Â·�¾¼q�|���½Y�Ì»��]�É�Â��Á�¶ÌeY  

  
®aY�´ÀË�e��iY�Ê���]�Äf¨Å�Ê��¶ÌeY��ÉZÅ��Y��a��Z£M

À »�¥ÔfyY�Ä¯�{Y{�½Z�¿�ZÅ�Z¼ÌeZ��dÌ¨Ì¯��Zv·��Y�É�Y{
d�¸£�¾Ì]�]�½Z»��µÂ���{�¦¸fz»�ÉZÅÄ�f¨Å��{��mÈ���Á�

�d�Y|¿� {ÂmÁ� �Z¼Ìe��Á��� �Y�| ]�� �f¨Å� �{È����Y�| ]�



  ÃYÂy�É�Ì»Y½Y�Z°¼Å�Á���®aY�´ÀË�e��iY�Ê³�ËÁ�Á�dÌ¨Ì¯��]�¶ÌeY�¾¼q�®Ë�Â·ÂË�Ì§��ÉZÅ���  �� 

�d�¸£��Z¼Ìe��Á����
���]�»�f»��{�¹�³�\^���ÅZ¯�
À »Z�|ÅZ��Ä]�d^�¿�¾¼q�dÌ¨Ì¯��Y{��|�¶°������  

  

  
¶°����iY�®aY�´ÀË�e���Ä·Z�|Àq�¹ÂÌ·Â·�¾¼q�dÌ¨Ì¯��]�½Z»��µÂ���{�¶ÌeY  

  
�¾¼q� dÌ¨Ì¯� �]� ½Z»�� �{� É�Â�� �iY� lËZf¿� Ê���]

]� É�Â�� sÂ���Ê»Z¼e� �{� Ä¯� {Y{� ½Z�¿Ä���{� |ÅZ�� �m
��ÅZ¯�¾ËY�Äq�³Y�d§ZË��ÅZ¯�dÌ¨Ì¯�½Y�Ì»�½Z»��µÂ�

� t��� �{� dÌ¨Ì¯� ½Y�Ì»� �{�
�Ê�{�����f»� �]� �À¼Ë�
À »�¥ÔfyYZ���{�É�Y{d�Y|¿�½Z»��µÂ���dÌ¨Ì¯�¾Ë�fÆ]

f¨Å� �{� |ÅZ�� �Z¼Ìe� Ä]� �Â]�»� ¾¼qÈ����Á��� �Y� | ]�
� �Z¼Ìe��É�Â�� �Z¼Ìe� �Á��� �Y� | ]� Äf¨Å�� ��¾Ë�e|]� Á

¾¼q� Ä]� �Â]�»� dÌ¨Ì¯�É�ZÌ]M� ÉZÅ�� É�Â�� Z]� Ã|��
��
Ê�{�f¨Å� �{� �f»� �]� �À¼Ë�È����Z¼Ìe� �Á��� �Y� | ]�

�Ã|ÅZ�»��|�¶°������  
  

  
¶°�����Â���Z¼Ìe��iY��½Z»��µÂ���{�É�]Ä·Z�|Àq�¹ÂÌ·Â·�¾¼q�dÌ¨Ì¯� 

  
Ê³�ËÁ��ÉZÅÄ�Ë���®aY�´ÀË�e�Ä¯�{Y{�½Z�¿�lËZf¿��¶ÌeY

\^�À »��ËY�§Y�Z½�Á� �Y{���}Â¨¿�ª¼�� Á�®�y�½�Á� ,�e
� |ÅZ�� Ä]� d^�¿� Ä�Ë���{� ,|�Ê·Zu��d�¸£� Á{� ¾Ì]� Ä¯

��
��Á���
�®aY�´ÀË�e��À »�cÁZ¨e�¶ÌeYZ�Ã|ÅZ�»�É�Y{
|�¿��½Y�Ì»��ËY�§Y�|��{½�Á����|ÅZ��Ä]�d^�¿�Ä�Ë���e

�¸£� Á{� ÉY�]//� d��
�� Á���
�³�/f»� �{� ¹�/]�»�/��



��  ÄË��¿������������Ê¿Z^£Z]�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,���ZÆ]�,���� 

®aY�´ÀË�e�Ä]� ¶ÌeY�� \Ìe�e��� Á���
���{Â]� |��{�
�µÁ|m��� ���ËZ¬»È��]� É�Â�� �Z¼Ìe� �iY� ¾Ì´¿ZÌ»�

� É�Â�� Ä¯� {Y{� ½Z�¿� Ä�Ë�� cZÌ�Â�y\^���ÅZ¯�
À »Z�|ÅZ��Ä]�d^�¿�Ä�Ë��cZÌ�Â�y��Y{�|����ËY�§Y�Z]

É�Â��½Y�Ì»½�Á�½Y�Ì»����Á�}Â¨¿�ª¼��,Ä�Ë��®�y�Á��e

Ä]� Ä�Ë�� º¯Y�e� ¾Ë�f�Ì]� ª¼��d§ZË��ÅZ¯� ¹ÁY|»� �Â�,�
]Ä�É�Â��¯�Ä¯f¼½�Á�½Y�Ì»�¾Ë����ª¼��,Ä�Ë��®�y�Á��e

¾¼q�Ä]�Ä�Â]�»�Ä�Ë��º¯Y�e�¾Ë�f�Ì]�ª¼��Á�}Â¨¿��ÉZÅ
�É�Â��dve�
�Ê�{���{Â]��f»��]��À¼Ë��µÁ|m�����  

  
µÁ|m����ËZ¬»�Èe��iY�¾Ì´¿ZÌ»�|Àq�¹ÂÌ·Â·�¾¼q�É|���cZÌ�Â�y��]�É�Â���À�Ä·Z�  

�Ä�Ë��®�y�½�Á
�½Y|¸³��]�¹�³�  

�½�Á��Ä�Ë���e���]�¹�³
½Y|¸³�  

�Ä�Ë��º¯Y�e�¾Ë�f�Ì]�ª¼�
�Êf¿Z���f»�  

�Ä�Ë��}Â¨¿�ª¼�
�Êf¿Z���f»�  

�dÌ¨Ì¯�½Y�Ì»�� -��  
�|���½Y�Ì»

�Ê¸Ì»�Äf¨Å��{��f»�  

�É�Â��Ê�{���À¼Ë�
�f»��]��  

��
�  a ��
��  a ��
�  a ��
��  a ��
�  a ��
��  a�� �
�  

��
�  b ��
��  ab ��
�  a ��
��  b ��
�  b ��
��  b �
�  

��
�  c ��
�  bc ��
�  b ��
��  b ��
�  c ��
��  c �
�  

��
�  c ��
�  c ��
�  b ��
��  c ��
�  d ��
��  d �
�  

��¾Ì´¿ZÌ»�½Âf���Å��{��]�|¿�Y{�­�f�»�¥�u�®Ë�¶«Y|u�Ä¯�ÊËZÅ�½Â»�M��Z�Y LSD���{��t���|¿�Y|¿��Y{ZÀ »�¥ÔfyY�|��{.  

  
¶Ì§Á�¸¯�½Y�Ì»  

Ë�ne��Y�¶�Zu�lËZf¿ÈÃ{Y{��¿ZË�YÁ����Z¼Ìe�Ä¯�{Y{�½Z�¿�ZÅ
®aY�´ÀË�e�À »� �iY� ¶ÌeYZ� t��� �{�É�Y{���Z¼Ìe� Á� |��{

À »� �ÌiPe� É�Â�Z®Ë� t��� �{� É�Y{��½Y�Ì»� �]� |��{
|Àf�Y{�Ä·Z�|Àq�¹ÂÌ·Â·�¾¼q�¶Ì§Á�¸¯���{Y{�½Z�¿�lËZf¿

¯� ½Y�Ì»� Ä¯��{� [� ¶Ì§Á�¸¯� Á� M� ¶Ì§Á�¸¯� ,¶¯� ¶Ì§Á�¸
¾¼q��Z¼Ìe� Ä·Z�|Àq� ¹ÂÌ·Â·� ÉZÅ�®aY�´ÀË�e� Z]� Ã|���¶ÌeY

Ä]�|ÅZ��½ZÅZÌ³�Ä]�d^�¿�À »� �Â�Z|¿{Â]� �eÓZ]�É�Y{� ��Z]
®aY�´ÀË�e�½Y�Ì»��ËY�§Y���Y�¶ÌeY��
��Ä]���
���ËY�§Y�

À »Z�¶Ì§Á�¸¯�Á�M�¶Ì§Á�¸¯� ,¶¯�¶Ì§Á�¸¯�½Y�Ì»��{�É�Y{
Àq�¹ÂÌ·Â·�¾¼q�[�|�¿�Ã|ÅZ�»�Ä·Z�|�µÁ|m������½Y�Ì»

�¹ÂÌ·Â·�¾¼q��{�[�¶Ì§Á�¸¯�Á� M�¶Ì§Á�¸¯� ,¶¯�¶Ì§Á�¸¯
ÓZ]� Z]� Ä·Z�|Àq�Ä]�É�Â��½Y�Ì»�¾f§����ÅZ¯� ¹ÁY|»� �Â�

]�,d§ZËÄ�É�Â���t���Á{�Ä¯��Á��
�Ê�{����f»��]��À¼Ë�
À »�¥ÔfyYZ�|ÅZ��Ä]�d^�¿�É�Y{|¿�Y{���¶Ì§Á�¸¯�½Y�Ì»

�t����{�Ä·Z�|Àq�¹ÂÌ·Â·�¾¼q�É�Â��
�d§ZË��ÅZ¯�,�
À »�|ÅZ��Ä]�d^�¿��ÅZ¯�¾ËY�Ê·ÁZ�{Â^¿��Y{�µÁ|m�����  

  
µÁ|m����ËZ¬»�È®aY�´ÀË�e��iY�¾Ì´¿ZÌ»��|Àq�¹ÂÌ·Â·�¾¼q�Ê°Ë�Â·ÂË�Ì§�cZÌ�Â�y��]�¶ÌeY�Ä·Z�  

�¾Ì·Á�a�Á�°Ì»���{�¹�³
�½�Á�¹�³��e�  

�|ÌWÂÀeÁ�Z¯�Ê¸Ì»���]�¹�³
�½�Á�¹�³��e�  

�¶¯�¶Ì§Á�¸¯�Ê¸Ì»���]�¹�³
�¹�³�½�Á��e�  

�[�¶Ì§Á�¸¯�Ê¸Ì»��¹�³
�½�Á�¹�³��]��e�  

�M�¶Ì§Á�¸¯�Ê¸Ì»��¹�³��]�¹�³
�½�Á��e�  

�¶ÌeY�®aY�´ÀË�e���{�¹�³
Ã�iR»�Ç{Z»��]�»�f»�  

��
��  c ��
�  a ��
� b ��
�  b ��
�  b�� � 

��
��� b ��
�  a ��
�  a ��
�  a ��
�  a ��
�  

�
��  a ��
�  a ��
�  a ��
�  a ��
�  a ��
�  

����Å��{¾Ì´¿ZÌ»�½Âf���]�|¿�Y{�­�f�»�¥�u�®Ë�¶«Y|u�Ä¯�ÊËZÅ�½Â»�M��Z�Y LSD�t����{���|¿�Y|¿��Y{ZÀ »�¥ÔfyY�|��{. 

 

|ÌWÂÀeÁ�Z¯�d�¸£  
¿Ë�ne��Y�¶�Zu�lËZfÈÃ{Y{��¿ZË�YÁ����Z¼Ìe�Ä¯�{Y{�½Z�¿�ZÅ

À »� �ÌiPe� É�Â�Z®Ë� t��� �{� É�Y{��½Y�Ì»� �]� |��{
d�Y{� Ä·Z�|Àq� ¹ÂÌ·Â·� ¾¼q� |ÌWÂÀeÁ�Z¯� �� Z]ÓZ]��¾f§�

Ä]� ¾¼q� |ÌWÂÀeÁ�Z¯� d�¸£� É�Â�� ½Y�Ì»��¹ÁY|»� �Â�
]�,d§ZË��ÅZ¯Ä�É�Â���É�Â���eÓZ]�sÂ���Ä¯����Á��
��

Ê�{��À¼Ë��À »�¥ÔfyY�|ÅZ��Z]�Z�É�Y{{�Y{����{��ÅZ¯
¾ÌËZa� �{� |ÌWÂÀeÁ�Z¯� d�¸£�� É�Â�� t��� ¾Ë�e��
��

Ê�{��À¼Ë�� �À »� |ÅZ�� Ä]� d^�¿Z� |�¿� �Y{�µÁ|m�����

{Y{�½Z�¿�lËZf¿®aY�´ÀË�e�{�]�Z¯�Ä¯��À »��ÌiPe�¶ÌeYZ�É�Y{
�]�d�Y|¿� Ä·Z�|Àq� ¹ÂÌ·Â·� ¾¼q� |ÌWÂÀeÁ�Z¯� d�¸£�

®aY�´ÀË�e� Äq�³Y��Ä]� d^�¿� Y�� |ÌWÂÀeÁ�Z¯� ½Y�Ì»� ¶ÌeY
�{Y{��ËY�§Y�|ÅZ��µÁ|m�����  

  

¾Ì·Á�a�½Y�Ì»  
Ë�ne� �Y� ¶�Zu� lËZf¿ÈÃ{Y{� �¿ZË�YÁ���Ä¯� {Y{� ½Z�¿� ZÅ
®aY�´ÀË�e� ÉZÅ�Z¼Ìe�� Á� É�Â�� Á� ¶ÌeY½M� ¶]Z¬f»� �iY��ZÅ

À »� �ÌiPeZ®Ë� t��� �{� É�Y{��¾Ì·Á�a� ½Y�Ì»� �]� |��{
|Àf�Y{�Ä·Z�|Àq�¹ÂÌ·Â·�¾¼q���d�¸£�Ä¯�{Y{�½Z�¿�lËZf¿



  ÃYÂy�É�Ì»Y½Y�Z°¼Å�Á���®aY�´ÀË�e��iY�Ê³�ËÁ�Á�dÌ¨Ì¯��]�¶ÌeY�¾¼q�®Ë�Â·ÂË�Ì§��ÉZÅ���  �� 

¾¼q�¾Ì·Á�a�®aY�´ÀË�e� Z]� Ã|�� Ê�Za� µÂ¸v»�ÉZÅ��¶ÌeY
���
��Á���
���Ä]�À »��Â�Z�|ÅZ��½ZÅZÌ³�Ä]�d^�¿�É�Y{

]� ,{Â]� �eÓZ]Ä�É�Â��Y�´ÀË�e�d�¸£��ËY�§Y� Z]� Ä¯®a��¶ÌeY
�d§ZË��ËY�§Y�¾¼q��{�¾Ì·Á�a�½Y�Ì»�µÁ|m������ËZ¬»È�

�Z]� Ä¯� {Y{� ½Z�¿� ¾Ì·Á�a� ½Y�Ì»� �]� É�Â�� �iY� ¾Ì´¿ZÌ»

ÓZ]�Ä]� Ä¿Â¼¿� �{� ¾Ì·Á�a� d�¸£� É�Â�� ½Y�Ì»� ¾f§����Â�
]� ,d§ZË��ËY�§Y�Ê�yÄ�É�Â��¾ÌËZa�Êfu� Ä¯��t���¾Ë�e
À »� ¥ÔfyY� É�Â�Z� |ÅZ�� Ä]� d^�¿� É�Y{d�Y{�

�µÁ|m�����  

  
Á|mµ����ËZ¬»�È�É�Â���Z¼Ìe��iY�¾Ì´¿ZÌ»��]|Àq�¹ÂÌ·Â·�¾¼q�Ê°Ë�Â·ÂË�Ì§�cZÌ�Â�y��Ä·Z�  

�¾Ì·Á�a�Á�°Ì»��¹�³��{�¹�³
½�Á��e��  

�|ÌWÂÀeÁ�Z¯�Ê¸Ì»��¹�³��]�¹�³
�½�Á��e�  

�¶¯�¶Ì§Á�¸¯�Ê¸Ì»���]�¹�³
½�Á�¹�³��e��  

�[�¶Ì§Á�¸¯�Ê¸Ì»���]�¹�³
�½�Á�¹�³��e�  

�M�¶Ì§Á�¸¯�Ê¸Ì»���]�¹�³
½�Á�¹�³��e��  

É�Â���Ê�{���]��À¼Ë�
�f»� 

��
��  c ��
� a ��
�  a ��
�  a ��
�  a�� �|ÅZ���
��  

��
��  b ��
� a ��
�  a ��
�  a ��
�  a �
�  

��
��  a ��
� b ��
�  b ��
�  b ��
�  b �
�  

��
��  a ��
�  b ��
�  b ��
�  b ��
�  b �
�  

��¾Ì´¿ZÌ»�½Âf���Å��{�¥�u�®Ë�¶«Y|u�Ä¯�ÊËZÅ�]�|¿�Y{�­�f�»��½Â»�M��Z�Y LSD�t����{����|¿�Y|¿��Y{ZÀ »�¥ÔfyY�|��{. 

  
®aY�´ÀË�e� �Z¼Ìe� ¶]Z¬f»� �iY� lËZf¿�� É�Â�� Á� ¶ÌeY�]�

�d�¸£� �Å� �{� Ä¯� {Y{�½Z�¿� ¹ÂÌ·Â·�¾¼q�¾Ì·Á�a�½Y�Ì»
®aY�´ÀË�e�ÓZ]� Z]� ,¶ÌeY��¾Ì·Á�a�½Y�Ì»�É�Â��½Y�Ì»�¾f§�

Ä]�d§ZË��ËY�§Y�Ê�y��Â���¯f¼�½Y�Ì»�¾Ë���Â]�»�¾Ì·Á�a

�{� |ÅZ�� ½ZÅZÌ³� Ä]�Ê·Zu��¾Ì·Á�a� ½Y�Ì»� ¾Ë�f�Ì]� Ä¯
�Z¼Ìe�½ZÅZÌ³�Ä]��Â]�»��Z]�Ã|���
���{��]�»�f»��{�¹�³�

�É�Â��t���
�Ê�{����{Â]��f»��]��À¼Ë��¶°������  

  

  
¶°����®aY�´ÀË�e��Z¼Ìe�¶]Z¬f»��iY���É�Â��Á�¶ÌeY�]Ä·Z�|Àq�¹ÂÌ·Â·�¾¼q�¾Ì·Á�a�d�¸£� 

  
hv]  

]� ÄmÂe� Z]]� lËZf¿� ÄÄ�d�{���ËZ»�M� ¾ËY� �Y� Ã|»M
®aY�´ÀË�e��¶ÌeY\^�À »��ÅZ¯�Z��¾¼q�É{Â¼��|����Y{

� |ÅZ�� Z]� Ä�ËZ¬»� �{� Ä·Z�|Àq� ¹ÂÌ·Â·�|� ��|����ÅZ¯
¾¼q�®aY�´ÀË�e� {�]�Z¯� Z]� {��� ¶�§� ÉZÅ���{� ¶ÌeY

�ÅÁ�a��Ã|��Ã{Y{�½Z�¿�Ê¸^«�ÉZÅ�Daniels & Sugden, 

1996; Ervin & Johnson, 1998; Fan et al., 2009; 
Roohollahi et al., 2010���ÅÁ�a� ¾ËY� lËZf¿� Z]� Ä¯�
|Àq�Å� |¿�Y{� Ê´ÀÅZ¼Å� Roohollahi� Á Kafi��2011��

� ��Y�³{�¯®aY�´ÀË�e� {�]�Z¯� |¿�Ì·ÁY� ¶uY�»� �{� ¶ÌeYÈ�
��YÂÌf·Â¯�Á{�|��qe�Ê¼WY{�¾¼Pd�Y�Äf�Y|¿�É�Ìi���Ê°Ë

�¬¿� �Y���Y� Ä«Z�� |��� ½ZÅZÌ³� �{�¾Ì·�^Ìm�Ê�Z�Y�ÉZÅ



��  ÄË��¿������������Ê¿Z^£Z]�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,���ZÆ]�,���� 

�§Y�ªË��±��]� Á�ºÌ�¬e��ËY�¶ËÂ��Á�µÂ¸��½|���½|�
d�Y�Ê·Â¸���®aY�´ÀË�e�|À¯��Y�¶ÌeY��Ã|ÀÀ¯��|���ÉZÅd�Y�

|Ì�Y� �fÀ�� �{� Ä¯�� d·Zy{� ®Ì·�^ÌmÊ»�|À¯��¿Z»� Á�
� ºË�¿M� dÌ·Z §�Ê»� �ÔÌ�¯Á�|ÌÅ� Zf]���{� {Â����Y� ÄnÌf¿
�¾Ì·�^Ìm�¶Ë|^e��Ê»�É�Ì³Â¸m�®Ë�¾Ì·�^Ìm�Ä]���Á�|À¯

¶ËÂ���ÅZ¯�\^��Á�Ê·Â¸��½|��{���½ZÌ»��ÅZ¯�ÄnÌf¿
Ã�³�Ê»�ZÅ��Â��{�Beasley, 2005���  

�É�Â���ËZ»�M�¾ËY� �{\^�À »��ÅZ¯�Z�½Y�Ì»� �Y{
�¾¼q�|��|����|����ÅZ¯�]�0ÓZ¼fuY�É�Â���Àe��iY�

Ä]�¶Ì·{�¾ÌÀr¼Å� Á� ÊËY~£� {YÂ»� Á� [M� Ê§Z¯Z¿� [~m�
� Ê¿ÂË� dÌ¼�d�Y��Munns & Termant, 1986� ����{

Ê»�Ê·Â¸����f�³�{ZË��É�Â��¿YÂe�|�]®¼¿��¼ne��iY���ZÅ
Ã�YÂË{��{��{�Á�|]ZË��ÅZ¯�µÂ¸��ÉZÅ��ÄnÌf¿\^���ÅZ¯�

� µÂ¸�� �¿Z���ÂeÊ»�{Â���� Á����ÅZ¯� Y�� |��� ¹Zn¿Y
Ê»��|Å{�Oertli, 1968����]�lËZf¿�Ä]�ÄmÂe�Z]Ä�d�{���Y�Ã|»M

®aY�´ÀË�e��ËZ»�M�¾ËY��¶ÌeY\^�À »��ËY�§Y�Z��½Y�Ì»��Y{
M� ¶Ì§Á�¸¯� ,¶¯� ¶Ì§Á�¸¯�� [� ¶Ì§Á�¸¯� Á�¹ÂÌ·Â·� ¾¼q

�|ÅZ��Z]�Ä�ËZ¬»��{�Ä·Z�|Àq�|���¶Ì§Á�¸¯�½Y�Ì»��ËY�§Y
]®aY�´ÀË�e� {�]�Z¯� �iY� ���ÅÁ�a� �{� ¶ÌeY���Ì¿� Ê¸^«� ÉZÅ

� ��Y�³Ã|�d�Y�� Ervin Á Koski �2001� �� �iY��
��
®aY�´ÀË�e�¹�³Â¸Ì¯��¾¼q�¶¯�¶Ì§Á�¸¯�½Y�Ì»��]� Y��¶ÌeY

{�¯� Ê���]� Ê¯ZfÀ¯� Ê]M|¿� �ËY�§Y� Á������{� É|��{
Y�Ì»f¨Å��{�¶¯�¶Ì§Á�¸¯�½È��Z¼Ìe��Y�| ]�¹�ZÆq�Á�¹Á{�

�Z¼Ìe�½ZÅZÌ³� �{�®aY�´ÀË�e� Z]� Ã|��|¿{�¯� Ã|ÅZ�»�¶ÌeY��
Fan��½Y�Z°¼Å�Á�2009� �®aY�´ÀË�e�Ä¯�|¿{�¯���Y�³��¶ÌeY
\^��¶Ì§Á�¸¯�Á�M�¶Ì§Á�¸¯�,¶¯�¶Ì§Á�¸¯�½Y�Ì»��ËY�§Y�

�Z¼Ìe� ½ZÅZÌ³� �{� Ê¯ZfÀ¯� Ê]M� ¾¼q� [��Ä]� d^�¿� Ã|�
� |ÅZ��|� �Y�§Y� ¶Ì§Á�¸¯� ½Y�Ì»� �Ë�]�{�]�Z¯� �iY�

®aY�´ÀË�e�Ä]�0ÓZ¼fuY�¶ÌeY�¶Ì·{¶ËÂ���ÅZ¯���Ê·Â¸��½|�
µÂ¸�� º¯Y�e� �ËY�§Y� Á��{� ±�]� Ê¸Ì§Á�»� ÉZÅ���ÄnÌf¿

�ÃZÌ³�±�]�|uYÁ��{�¶Ì§Á�¸¯�½Y�Ì»��ËY�§Yd�Y�(Fan et 

al., 2009)� �½Z�¿� ½Z�ËY� �ÅÁ�a� lËZf¿Ê»���Ä¯� |Å{
�{�]�Z¯��
��Ze���
�Å��{�¹�³Â¸Ì¯�®aY�´ÀË�e��Zf°��¶ÌeY

�]�Ê·Â¼ »�ÉMÂa�¾¼q�¶Ì§Á�¸¯�½Y�Ì»�(Poa pratensis 

L.)�À »�cÁZ¨eZ{�Y|¿�{ÂmÁ�É�Y{ �¾ËY�lËZf¿�Z]�Ä¯�ÅÁ�a�
� t��� Á{� ¾Ì]� Ä¯��
�� Á���
���]�»�f»� �{� ¹�³�

®aY�´ÀË�e�À »� cÁZ¨e� ¶ÌeYZ��Ê´ÀÅZ¼Å� d�Y|¿� {ÂmÁ� �Y{
{�Y{� ���¿� Ä]Ê»��dve� ¶Ì§Á�¸¯� |Ì·Âe� Ä¯� |����ÌiPe�

®aY�´ÀË�e�Ê¼¿� �Y�«� ¶ÌeY�Ä]� Ä°¸]� {�Ì³�¶Ì·{��ÅZ¯�
¶ËÂ���±�]�|uYÁ��{�¶Ì§Á�¸¯�É�f�Ì]�½Y�Ì»�,±�]�½|�

�{�Y{�{ÂmÁ�Fan et al., 2009���  
¿��ZÅ|ÌWÂÀeÁ�Z¯|´Ä¿Y��µÂ¸v»��»�«�Á�Ên¿�Z¿�,{���ÉZÅ

®^¸m� ,½ZÅZÌ³� �{� Ä¯� |Àf�Å� Ê]�q� �{�o�Z«� ,ZÅ��Á� ZÅ
É�f¯Z]�Ê»��fÀ��ZÅ�{Â�� �|ÌWÂÀeÁ�Z¯ËÂ¿Zi�cZ^Ì¯�e��Y� ZÅÈ�

�ÃZÌ³� É�Â¿� d�§Zv»� Á� �Â¿� [~m� �{� Ä¯� |Àf�Å� ÃZÌ³
|¿�Y{�d·Zy{ �Salisbury & Ross, 1992� ���Ä]� ÄmÂe� Z]

]� lËZf¿Ä�d�{�®aY�´ÀË�e� Ã|»M�À »� É�ÌiPe� ¶ÌeYZ� �Y{�]�
�d�Y|¿� |ÅZ�� Ä]�d^�¿� ¹ÂÌ·Â·�¾¼q�|ÌWÂÀeÁ�Z¯�d�¸£
�¶ÌeY� ®aY�´ÀË�e� d�¸£��ËY�§Y� Z]� ½M� d�¸£� |Àq� �Å

{Â]� Äf§ZË� �ËY�§Y� �Saker��2009��Ä¯� {Y{� ½Z�¿�
®aY�´ÀË�e��dve� ¹Â·Zb�Za� ¾¼q� |ÌWÂÀeÁ�Z¯�d�¸£� ¶ÌeY

�cÁZ¨e� |ÅZ�� Ä]�d^�¿� Ä¯� {Y{��ËY�§Y� Y�� É�Â���Àe
À »ZÄ]� É�Â�� �´Ë{� Ê§��� �Y� Á�d�Y{� É�Y{��Ê�y� �Â�

Ä¿Y|´¿��d�¸£�� ÉZÅÊ»��ÅZ¯� Y�� ¾¼q� |ÌWÂÀeÁ�Z¯��|Å{
ÅÁ�a�¾ËY��Y�¶�Zu�lËZf¿�Z]�Ä¯{�Y{�Ê´ÀÅZ¼Å��.�  

�À¯YÁ� �Y� Ê°Ë��É�Â���Àe� Ä]� ÃZÌ³� É�Z³�Z�� ÉZÅ
��{�¾ÌËZa�Ê·Â°·Â»�½�Á� Z]�Ê·M�cZ^Ì¯�e��¼ne�Á�dyZ�

®»Y|¿Y�Á�¶�ÂfÌ��½Á�{�d�ZÅ�¾Ì·Á�a�ºÆ»��Y�Ê°Ë���¾Ë�e
µÂ¸v»��Z³�Z�� ÉZÅ�� Ã|ÀÀ¯d�Y�ºÌ�Àe� ªË��� �Y� Ä¯�

Ê»� É�Ì³Â¸m� É�¼�Y� �Àe� �Y� É�¼�Y�|À¯� ��¾Ì·Á�a
½YÁY�§�»� ¾Ë�e�¼ne� µÂ¸v���Àe� dve� ½ZÅZÌ³� �{� Äf§ZË

� d�Y� Ã|�� ��Y�³� É�Â��Gorham et al., 1985���
µÂ¸v»�Ä¯�d�Y�Ã|��{ZÆÀ�Ìa�Ê¸³�,�Z³�Z��Ê·M�ÉZÅ��¾Ì�

Ä]� ¾Ì·Á�a� Á� ¾ÌWZf]�¾¼q� �{� Ä¿Â¼¿� �Â���Ä]� ¹ÁZ¬»� ÉZÅ
Ê»��¼ne�É�Â���ËY���dve�É�Â���|À]ZË�Rhodes & 

Hanson, 1993� �]Ä�É�Â��ËY��¼ne�½Y�Ì»�Ä¯�cZ^Ì¯�e�¾
�Ê´f�^¼Å�É�Â��Ä]�d»ÁZ¬»�½Y�Ì»� Z]{�Y{��Marcun, 

1999� ��Ê»� ½Z�¿��ÅÁ�a� ¾ËY� lËZf¿� Ê���]��Z]� Ä¯� |Å{
�Ä·Z�|Àq� ¹ÂÌ·Â·�¾¼q� �{�¾Ì·Á�a�½Y�Ì»�É�Â���ËY�§Y

Ê»��ËY�§Y�Ä]� |]ZË�É�Â����{� ¾Ì·Á�a� ½Y�Ì»� ¾Ë�f�Ì]� Ä¯
d�Y� Ã|�� |Ì·Âe�É�Â��t���¾Ë�eÓZ]� ��lËZf¿�Ê§��� �Y

� {Y{� ½Z�¿®aY�´ÀË�e� {�]�Z¯� Ä¯��Y�� ¾Ì·Á�a� ½Y�Ì»� ¶ÌeY
{Y{��ËY�§Y,]�Ä�É�Â��®aY�´ÀË�e�d�¸£��ËY�§Y�Z]�Ä¯��¶ÌeY

Ä]� ¾Ì·Á�a� ½Y�Ì»�d§ZË� �ËY�§Y� Ê�y� c�Â�� ���ËY�§Y
� ¾Ì·Á�a� ½Y�Ì»]®aY�´ÀË�e� {�]�Z¯� �iY� ��Ê»� ¶ÌeY���Y� |¿YÂe

�ÉY�]� Y�� ÃZÌ³� ÊËZ¿YÂe� Ä¯� |�Z]� dÌ¼ÅY� �WZu� �Zv·� ¾ËY



  ÃYÂy�É�Ì»Y½Y�Z°¼Å�Á���®aY�´ÀË�e��iY�Ê³�ËÁ�Á�dÌ¨Ì¯��]�¶ÌeY�¾¼q�®Ë�Â·ÂË�Ì§��ÉZÅ���  �� 

�Àe� ¶¼ve�Y� ÉZÅ|Å{� �ËY�§Y� É�¼�� ��ÊeÁZ¨f»� lËZf¿
���ÂeSaker��2009��Ç�Z]�{��ËY��� �{� ¹Â·Zb�Za� ¾¼q�
]�É�Â�Ä�d�{�¿ZÅZ»�{�]�Z¯� Ä¯� Ã|»MÈ®aY�´ÀË�e����]�¶ÌeY

� ¾¼q� ÉÁ�\^�À »� �ÅZ¯�Z�¾Ì·Á�a� ½Y�Ì»� �{� É�Y{
�|ÅZ��Ä]�d^�¿��Ê´ÀÅZ¼Å��ÅÁ�a�¾ËY�lËZf¿� Z]� Ä¯�|

Ä]� {�Y|¿��Å�´ÀË�e� �iY� �Â¿� d�Y� ¾°¼»� µZu®aY��� ¶ÌeY�]�
Ä¿Â³�Ä]�¾Ì·Á�a�½Y�Ì»��Ä]� �ZÌ¿�Ä¯�|�Z]�Äf�Y{�Ê´f�]� ZÅ
{�Y{�É�f�Ì]�Ê���]��  

�ÅÁ�a�¹Zn¿Y�ÉZÅ��{�Ã|�Ç�Z]®aY�´ÀË�e��ÌiPe��¶ÌeY �]�
|¿{Y{�½Z�¿�Ê�«ZÀf»�lËZf¿� Ä�Ë��½Y�Ì»� �Marcum & 

Jiang��1997��ÉZÅ{�]�Z¯� Ä¯� |¿{�¯� ��Y�³�
®aY�´ÀË�e�Ä]� ¶ÌeY�À »� �Â�Z¯� µÂ��É�Y{�¶¯� º¯Y�e� Á� ¶

�{�,{Y{��ÅZ¯�Y��|À¸]�ÉZ¯Âf�§�Ä�Ë��Ê·Zu��Ä¯�]��j¯Y|u�
d�Y|¿� �iY� |À¸]� ÉZ¯Âf�§� �{� Ä�Ë�� ª¼�� �¾ÌÀr¼Å 

Roohollahi �½Y�Z°¼Å�Á��2010���d�¸£�Ä¯�|¿{Y{�½Z�¿
�
�®aY�´ÀË�e� �Zf°Å� �{� ¹�³Â¸Ì¯��� ¶ÌeY\^���ÅZ¯�

À »Z�º«�� Ê·Â¼ »� MÂa� ¾¼q� Ä�Ë�� µÂ�� º¯Y�e� �{�É�Y{
�Barimpala��Ê°�y��ËY����{��|� �Ä]�� ,�°��ÅÁ�a�

¹Zn¿Y�� ��Âe� Ã|�Qian & Engelke��1999����ËY�§Y
��Y�³ZÌ�Á��¾¼q�ÉÁ���]�|ÅZ��Ä]�d^�¿�Ä�Ë��½Y�Ì»

º«��Diamond� ®aY�´ÀË�e�{�]�Z¯�Z]�Y��|¿{Y{�½Z�¿�¶ÌeY��
Ä]��Å�®aY�´ÀË�e�Ä¯�{Y{�½Z�¿��ÅÁ�a�¾ËY�lËZf¿�µZu�¶ÌeY 

½�Á��¿�ª¼��Á�Ä�Ë��®�y�Á��e�{Y{��ËY�§Y�Y��Ä�Ë��}Â¨
À »� �ÌiPe� Ê·ÁZ� É�Y{�]�Ä�Ë�� º¯Y�e� ¾Ë�f�Ì]� ª¼��

d�Y|¿� �� Ä�Ë�� ½Y�Ì»��ËY�§Y� ½Y�´�ÅÁ�a]�{�]�Z¯� �iY� �
®aY�´ÀË�e�cÔ¼Ì�MÂf§� {|n»� �Ë�Âe� Ä]� Y�� ¶ÌeY��Ä]� ZÅ

Ä]�Ä�Ë��ºf�Ì��¶Ì·{�ÅZ¯���d^�¿�Ã�Z�yZ��|���¾f§ZË
Ã{Y{��� |¿Y�Qian & Engelke, 1999����ÅÁ�a�ÉZÅ��ÌyY�

®aY�´ÀË�e� �iY� �Â¿� Ä¯� d�Y� Ã{Y{� ½Z�¿�� ¶ÌeY�]�½Y�Ì»�
Ä¿Â³�Ä]�Ä�Ë���{�Y{�Ê´f�]�ZÅ�Padhye & Groninger, 

2009� ��¾¼q� Êy�]���Y�³Y{Â»�]� |À¿Z»� ZÅ(Cynodon 

dactylon)�Ä�Ë��ºf�Ì��É�Â���Àe� Z]�Ä¸]Z¬»�ÉY�]��ÉY
Ê»���f�³�Y��{Ây��|ÀÅ{�Ackerson, 1975���� Qian�Á 

Suplic��2001� ����»� Ze�É�Â���ËY�§Y� Z]� Ä¯� |¿{Y{� ½Z�¿
��� Ze���Ê�{��Ä�Ë�� |��� �f»� �]��À¼Ë���ZÌ�ÂW�� ÉZÅ

Ê»��ËY�§Y�� �Ë{Z¬»� ¾ËY� �Y� �Ì]� Ê·Á� |]ZË\^���ÅZ¯�
Ê»� Ä�Ë�� |���{Â��Dudeck �� ½Y�Z°¼Å� Á�1983� ���Ì¿

�Ë�� |��� É�Â�� �ËY�§Y� Z]� Ä¯� |¿{�¯� Ã|ÅZ�»È�

Ä¿Zf�M� |u�®Ë� Ze��Y�³Y{Â»�]��a� Á��ËY�§Y�ÉY�½M� �Y�
Ê»��ÅZ¯�|]ZË����ËY�§Y�Z]�Ä¯�|¿{Y{�½Z�¿�¾ÌÀr¼Å�½Z�ËY
ºÅ�É�Â���Ä�Ë��|���,ÊËYÂÅ��z]�|����ÅZ¯�Z]�½Z»�
Ê»��ËY�§Y���Ì¿� Ä�Ë�� ÉY�]� |����ËY�§Y� ¾ËY� Äf^·Y� |]ZË

�Ã{Â]�Ê¼Æ��¶°��Ä]�ÊËYÂÅ��z]�|����ÅZ¯�|À¿Z¼Å
d�Y� �ºÅ��ËY�§Y���z]�|����ÅZ¯� Z]�Ä�Ë��|���½Z»�

Y{Â»�]� Ä]� ÊËYÂÅ�Ê»� Ã�ZmY� �Y�³��ÉZÅ�Z�§� Ä¯� |Å{
ÄË~¤e� Á� É�¼�Y�|À¯� ¶¼ve� Y�� É�Â�� �Y� Ê�Z¿� ÉY� ���{
� �´Ë{��ËZ»�MAlshammary�� ½Y�Z°¼Å� Á�2004� ��Ã|ÅZ�»

�ÉZ¯Âf�§��{�ÊËYÂÅ��z]�|���É�Â���ËY�§Y�Z]�Ä¯�|�
� º«�� |À¸]Za�Arid�º«�� MÂa� ¾¼q� Á���Challanger��
Ê»��ÅZ¯�|]ZË� �a� ¾¼q� �{� �Ì¿� Ä�Ë�� |��� ¾ÌÀr¼Å�MÂ
Ê»��ÅZ¯�Ä]�|À¸]Za�ÉZ¯Âf�§�Ê·Á�|]ZË��d^�¿�Ä°ÀËY�¶Ì·{

¹ÁZ¬»�É�Â��Ä]�½M��ÌÌ¤e�d�Y��e�Ê¼¿�Ê¿ZÀq�|À¯���¾ËY��{
]� lËZf¿� Ä]� ÄmÂe� Z]� �ËZ»�MÄ�d�{�� Ã|»M�µÁ|m��� ��Ä¯

� É�Â�� �Àe\^��Ë�� |��� �{� É�Ì´¼�q� �ÅZ¯�È�
� ¹ÂÌ·Â·� ¾¼q�Ê»� |��Ä¿Â³� ¾ËY� Ä¯� d§�³� ÄnÌf¿� ½YÂe

y� �Y� Ê¼¯� d»ÁZ¬»� ¾¼q�½Z�¿� É�Â�� �]Y�]� �{� {Â
Ê»�|Å{��®aY�´ÀË�e�d^j»��iY��ËZ»�M�¾Ë|Àq��{��¶ÌeY�]�

d�Y�Ã|��cZ^iY�¾¼q�dÌ¨Ì¯� Ervin �½Y�Z°¼Å�Á�2004��
�Ã|¿�y� �Ìf�Á�³M� É�ÅZ�� dÌ¨Ì¯� Ä¯� |¿{�¯� ��Y�³

®aY�´ÀË�e� Z]� Êf«Á��|ÅZ�� Z]� Ä�ËZ¬»� �{� ,|�� �Z¼Ìe�¶ÌeY
d§ZË��ËY�§Y� ��Z¼Ìe��Ìf�Á�³M� ¾¼q�¾ÌÀr¼Å�Ã|��Z]�
®aY�´ÀË�e�Ã�Ìe�±�]�²¿��¶ÌeY��{ZnËY�|ÅZ��Ä]�d^�¿�É�e

{�¯����´Ë{�Ê�ËZ»�M��{Roohollahi��½Y�Z°¼Å�Á�2010��
®aY�´ÀË�e� Ä¯� |¿{Y{� ½Z�¿��ÉMÂa� ¾¼q� dÌ¨Ì¯� ¶ÌeY

�º«��Ê·Â¼ »�Barimpala���ËY�§Y�Ê°�y��ËY����{�Y��
{Y{� �Ê»� Y��²¿�� �{��ËY�§Y� ¾ËY��º¯Y�e��ËY�§Y� Ä]� |¿YÂe

µÂ¸��»�ÉZÅ{Y{�d^�¿�¶Ì§Á�¸¯�d�¸£�Á�±�]�¶Ì§Á�����{
®aY�´ÀË�e� {�]�Z¯� Ä¯� {Y{� ½Z�¿� lËZf¿��ËZ»�M�¾ËY��¶ÌeY

�Ä]�d^�¿�¾¼q�dÌ¨Ì¯��{�Ê¨À»��ÌiPe�|����ÅZ¯�¾¼�
{�°¿� {ZnËY�|ÅZ�,f¨Å� �{�Äq�³Y�È��� Á����Á����Y�| ]�

dÌ¨Ì¯��ÅZ¯�\mÂ»��Z¼Ìe��|ÅZ��Ä]�d^�¿�|����ËY�§Y
� ¾ÌÀr¼Å� É�Â�\^�� dÌ¨Ì¯� �ÅZ¯��Ä¯� ,¾¼q

�{�|¿�Ì³�]Ç�Ã�Ì£� Á�d§Z]� ,º¯Y�e�²¿�� |À¿Z»�ÊËZÅ�Âf¯Z§�
d�YÊ»��Ì¿�,�Â�{����Ì¿���Zu��ËZ»�M��Y�¶�Zu�lËZf¿�Ä¯

d�Y�Ä¸X�»�¾ËY�|ËR»� �Alshammary��½Y�Z°¼Å� Á�2004��
�É�Â���ËY�§Y�Ä¯�|¿{Y{�½Z�¿\^��Á{�dÌ¨Ì¯��ÅZ¯�



��  ÄË��¿������������Ê¿Z^£Z]�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,���ZÆ]�,���� 

Ê»�MÂa�Á�|À¸]Za�ÉZ¯Âf�§�¾¼q�Â��dÌ¨Ì¯�d§Y�¾ËY�Ä¯�{
Âa��{�Z�u�¾¼q�Ä¯�M�|Ë|��,d�Y�É�e�d�Y��e��  
  
ÄnÌf¿�Ê¸¯�É�Ì³  

�Ä¯� {Y{� ½Z�¿� ��Zu� �ÅÁ�a� �Y� ¶�Zu� lËZf¿
®aY�´ÀË�e���ËY�§Y� \mÂ»� ,|��� �ÅZ¯� ¾¼�� ¶ÌeY

À »Z�¾¼q�ÊËYÂÅ� ¹Y|¿Y� |����ÅZ¯� Á�¾Ì·Á�a�½Y�Ì»� �Y{
|Àq�¹ÂÌ·Â·��É�Â���Àe��ËY����{�Ä·Z���Ê§����Y� Á�|

·Á� {Y{� �ËY�§Y� Y�� ¶Ì§Á�¸¯� ½Y�Ì»ºÅ�]� �iY� Ê��Z]� Ê�À¯
{Y|¿�½Z�¿�É�Â���Z¼Ìe��lËZf¿�Ä]�ÄmÂe�Z]��´Ë{�ÉÂ���Y�

]Ä�d�{��ËZ¬»� �Y� Ã|»MÈ� d�¸£� Á{���
�� Á���
��
®aY�´ÀË�e�� Ä¿ZÅZ»� {�]�Z¯� ,¶ÌeY��
���]�»�f»� �{� ¹�³�
®aY�´ÀË�e���ÅZ¯� ÉY�]� ¾¼q� |��� ¶�§� µÂ�� �{� ¶ÌeY

�ÄÌ�Âe�¹ÂÌ·Â·�¾¼q�dÌ¨Ì¯�{Â^Æ]�Á�Ê¿����cZ §{�{Y| e
»Ê�{Â���  

  
REFERENCES 
 

1. Ackerson, R. C. & Yongner, V. B. (1975). Response of bermudagrass to salinity. Agronomy Journal, 67, 
678-681.� 

2. Alshammary, S. F., Qian,Y. L. & Wallner, S. J. (2004). Growth response of four turfgrass species to 
salinity. Agricultural Water Management, 66, 97-111� 

3. Bates, L. S., Waldren, R. P. & Teare, I. D. (1973). Rapid determination of free praline for water stress 
studies. Plant Soil, 39, 205-207� 

4. Beasley, J. F. (2005). Physiology and growth responses of cool season turfgrasses treated with 
trinexapac-ethyl or paclobutrazol. Ph.D. Thesis. University of Illinois at Urbana-Champaign.  

5. Christans, N. (2004). Fundamentals of turfgrass management (2th ed.). John Wiley & Sons.  
6. Daniels. R. W. & Sugden, S. K. (1996). Opportunities for growth regulation of amenity grass. Pesticide 

Science, 47, 363-369� 
7. Dudeck, A. E., Singh, S. C., Giordano, E., Nell, T. A. & McConell, D. B. (1983). Effect of sodium 

chloride on Cynodon turfgrasses. Agronomy Journal, 75, 927-930� 
8. Ervin, E. H. & Koski, A. J. (1998). Growth responses of Lolium perenne L. to trinexapac-ethyl. 

HortScience, 33, 1200-1202� 
9. Ervin, E. H. & Koski, A. J. (2001). Trinexapac-ethyl increases Kentucky bluegrass leaf cell density and 

chlorophyll concentration. HortScience, 36, 787-789� 
10. Ervin, E. H., Zhang, X., Askew, S. D. & Goatley, J. J. M. (2004). Trinexapac-ethyl, propiconazole, iron, 

and biostimulant effects on shaded creeping bentgrass. HortTechnology, 14, 500-506� 
11. Fan, G., Bian, X., Li, H., Meng, Z. & Liu, S. (2009). Growth responses of Kentucky bluegrass (Poa 

pratensis L.) to trinexapac-ethyl applied in spring and autumn. Frontiers of Agriculture in China, 3, 186-
189� 

12. Gorham, J., Jones, R. G. W. & Mcdonald, E. M. (1985). Some mechanisms of salt tolerance in crop 
plant. Plant and Soil, 89, 15-40. 

13. Johnson, B. (1993). Response of tall fescue to plant growth regulators and�mowing frequencies. Journal 
of Environmental Horticulture, 11, 163-167� 

14. Kamal Uddin, M., Juraimi, A. S., Islami, M. R., Othman, R. & Abdul Rahim, A. (2009). Growth 
response of eight tropical species to salinity. African Journal of Biotechnology, 8, 5799-5806� 

15. Lichtenhaler, H. K. (1987). Chlorophylls and carotenoids, the pigments of photosynthetic 
biomembranes. In: R, Douce & L. Packer (Eds.), Methods Enzymol. (pp. 350-382.) Academic Press Inc., 
New York.  

16. Marcum, K. B. & Jiang, H. (1997). Effects of plant growth regulators on tall fescue rooting and water 
use. Journal of Turfgrass Management, 2, 13-27� 

17. Marcun, K. B. (1999). Salinity tolerance mechanisms of grasses in the subfamily chloridoideae. Crop 
Science, 39, 1153-1160� 

18. McCarty, L. B. (2005). Best golf course management practices (2th ed.). Prentice Hall, Inc., Upper 
Saddle River, NJ� 

19. Mir Mohammad Meybodi, A. & Ghareh Yazy, B. (2002). Physiological aspects and breeding salt stress 
of plants. Isfahan University of Technology Press. (In Farsi) 

20. Munns, R. & Termant, A. (1986). Whole plant response to salinity. Australian Journal of Plant 
Physiology, 13, 143-160. 

21. Oertli, J. J. (1968). Extracellular salt accumulation, a possible mechanism of salt injury in plants. 
Agrochemica, 12, 456-461. 



  ÃYÂy�É�Ì»Y½Y�Z°¼Å�Á���®aY�´ÀË�e��iY�Ê³�ËÁ�Á�dÌ¨Ì¯��]�¶ÌeY�¾¼q�®Ë�Â·ÂË�Ì§��ÉZÅ���  �� 

22. Padhye, S. R. & Groninger, J. K. (2009). Influence of benzyladenine, trinexapac-ethyl, or uniconazole 
applications on height and tillering of six ornamental grasses. HortTechnology, 19, 737-742� 

23. Pessarakli, M. (2008). Turfgrass management and�physiology. CRC Press, Taylor and Francis Group, 
New York.  

24. Qian, Y. & Engelke, M. C. (1999). Influence of trinexapac-ethyl on Diamond zoysiagrass in a shade 
environment. Crop Science, 39, 202-208� 

25. Qian, Y. L. & Suplick, M. R. (2001). Interactive effects of salinity and temperature on Kentucky 
bluegrass and tall fescue seed germination. International Turfgrass Society Research Journal, 9, 334-
339� 

26. Rademacher, W. (2000). Growth retardants: Effects on gibberellin biosynthesis and other metabolic 
pathways.�Annual Review of Plant Physiology and Plant Molecular Biology, 51, 501-531. 

27. Rhodes, D. & Hanson, A. D. (1993). Quaternary amonium and tertairy solfonium compounds in higher 
plants. Annual Review of Plant Physiology and Plant Molecular Biology, 44, 357-384. 

28. Roohollahi, I., Kafi, M., Sayyad Amin, P. & Arghavani, M. (2009). Salinity effect on germination and 
initial growth of Poa pratensis, Cynodon dactylon , Lolium perenne. Pajouhesh & Sazandegi, 81, 147-
153. (In Farsi) 

29. Roohollahi, I., Kafi, M. & Naderi, R. (2010). Drought reaction and rooting characteristics in response to 
plant growth regulators on Poa pratensis cv. Barimpala. Journal of Food Agriculture and Environment, 
8, 285-288. 

30. Roohollahi, I. & Kafi, M. (2011). Effect of salinity stress and trinexapac-ethyl on initial growth of two 
Lolium perenne cultivars. Journal of Horticultural Science, 25 (1), 34-37. (In Farsi) 

31. Saker, W. R. A. (2009). Response of paspalum turfgrass grown in sandy soil to trinexapac-ethyl and 
irrigation water salinity. Journal of Horticultural Science & Ornamental Plants, 1, 15-26. 

32. Salisbury, F. B. & Ross, C. W. (1992). Plant physiology (4th ed.). Wadsworth Publishing Co., Belmont, 
CA.  

33. Watschke, T. L. & Dipaola, J. M. (1995). Plant growth regulators. Golf Course Management, 64, 59-62. 

  

  

  

  

  

  

  

  

  

  

  

  

  


