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� �Y� ,ªÌ¬ve� ¾ËY� �{����Z¿Â»Á{Â�� ¾Ë�f�Y dÀ��Â¸§ �c�|«� Ê���]� �Â�À»� Ä]� ¦¸fz»
�Ê³|¿�Y{�Z]ZÆ¿M��ÂyZa�¶»Z��o�Z«�ÄÌ¸�Ç�cÔ£�,)Ggt (Gaeumannomyces graminis var. 

tritici�� Ã{Z¨f�Y�| .Ê³�ËÁ� Ê���]� �Y� | ]� Ä¯� \Ìe�e� ¾Ë|] ¾Ë�f�Y� ÊËZÌ¼Ì�ÂÌ]� ÉZÅ ÉZÅ 
Y{�Z]� ½Â»�M� ,ÊËZË�f¯Z]ÄËY|m�Ê³|¿� �ÂyZa�É�Z¼Ì]� ¶»Z�� ÄÌ¸�� ZÅÇ�d§�Ë~a�c�Â�� ¹|À³ .

¾Ë�f�Y�¾ËY��Y�Êy�]�{Y{�½Z�¿�lËZf¿ ¶]Z«�Ê·�fÀ¯ÂÌ]�c�|«�ZÅ �o�Z«�É�Y{�Z]��{�ÊÆmÂeGgt 
|¿�Y{ .��{dËZÆ¿,��Ê·Â°·Â»��´¿Z�¿��YREP-PCR�ÄËY|m�Ê°Ìf¿���ÂÀe�Ê]ZË��Y��Â�À»�Ä] �Á�ZÅ

]�c�|«�Á�Ê°Ìf¿���ÂÀe��Z^e�Y�Ê���]ÄËY|m�Ê³|¿�Y{�Z �Ã{Z¨f�Y�ZÅ�| .d�´¿Y�ÉÂ´·Y �É�Z´¿
DNA º��� ¹Y�³Á�|¿{� Á � ,{Y{� ½Z�¿� Ã|�Ã{�Â¿�� Ä]Z�e�t��� �{� É�f¯Z]� ¾Ë�f�Y��� - ���
|��{�|��Y|m�ºÅ��Y|¿��\·Z«��{�ÁÄ¿�d�´¿Y�ÃÁ�³�ZË�Ê¿Â¸¯�½Z»{Á{ �É�Z´¿�|Àf§�³�Y�«�Z]�Ä¯

�¥Á�uA �ZeI ��z�»�ºÅ��Y|¿|� .lËZf¿�¾ËY�Ä]�ÄmÂe�Z]½Â»�M�¾Ì]�Ä¯�|���z�»�, �ÉZÅ
�Ê³|¿�Y{�Z]�{��ÊËY~£��Ìv»PDAÉ{�Á�½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe� , �Z]�µÂÀÌ�Â¸³Á�Â¸§�¶Ìf�Y

ÃÁ�³ d�´¿Y�ÉZÅ �É�Z´¿DNA ��Á��Ä]REP-PCR��]Y�È�{�Y{�{ÂmÁ�Ê¼Ì¬f�» .�Ä]�ÄmÂe�Z]
Ê»� {ZÆÀ�Ìa�ªÌ¬ve�¾ËY�lËZf¿ Ê·Â°·Â»� �´¿Z�¿� ,{Â�REP-PCR �|Ì¨»� �Y�]Y� ½YÂÀ�� Ä]É���{
¾Ë�f�Y�É�´·Z]�£�Á�ÊËZ�ZÀ� �ÉZÅ�Z¿Â»Á{Â� dÀ��Â¸§ »R�Ã{Z¨f�Y�®Ë�Â·ÂÌ]�µ�fÀ¯��{��i

Â�{.    
Ã�YÁÉZÅ É|Ì¸¯:��ÂyZaÇ �ÂÀe�,¹|À³ ,Ê°Ìf¿� µ�fÀ¯ ®Ë�Â·ÂÌ],Pseudomonas flourescens.   

 
Ä»|¬»  

�ÂyZaÇ�¹|À³���o�Z«�½M�¶»Z��Ä¯)Gaeumannomyces 

graminis  var. tritici (Ggt �YdÉ�Z¼Ì]��Y�Ê°Ë�, �ÉZÅ
¼Æ»Ê�«Â��Á�Ä�Ë��Ê³|Ì�Âa�\^��Ä¯�d�YÈ��Á�¹|À³

Ê»�½ZÆm��Z¬¿�¹Z¼e��{�Âm �{Â�)Duffy et al., 1996, 

������5DDLMPDNHUV�	�:HOOHU�et al., 1988 .(]Ä ��Â�
�Á� Ê�Y��� [ÁZÀe� �Y� É�Z¼Ì]� ¾ËY� µ�fÀ¯� ÉY�]� ,µÂ¼ »
�ÊÅZÌ³�ÉZËZ¬]� ½|¿Y�Â�� |À¿Z»�É��ÁZ�¯�cZÌ¸¼�� ¹Zn¿Y

ËZ»{Y���ÅZ¯�Ä]� �nÀ»È�É�Z¼Ì]�¶»Z� Y����Ã|�� Ã{Z¨f�Y
d�Y .Ä]� Z»Y Z�»�d¸�W� ,É{Z�f«Y�¶�½Z��Y��Ê�Y���[ÁZÀe

Ê¿ÓÂ� c|»�Ê¼¿�dËZ��� Y��|ÀÀ¯.���¸¯� Á� ÃZ¯�½|¿Y�Â�
Z�»�d¸��Ä]�ºÅW��Y�É�Ì³Â¸m�Á��Ìv»�Á�Zy��¨u�¶

Ê¼¿� ÄÌ�Âe� ,�ËZ��§ {Â� .�¹Z«�Y� É�Z¼Ì]� ¾ËY� {�Â»� �{
�{��{�¹ÁZ¬»�É�Zned�Ì¿���f .�Ã{Z¨f�Y� ,½M��]�ÃÁÔ�

o�Z«� �Y �µ�fÀ¯� [Â¸�»� |u� �{� Y�� É�Z¼Ì]� �Ì¿� �¯
Ê¼¿ |À¯ .Y~·Ê»��Ôe�, ��Y�Ã{Z¨f�Y�Ä]� Z°eY�½Á|]� Ze�{Â�

�É�Z¼Ì]�¾ËY�µ�fÀ¯�ÉY�]�Ê^�ZÀ»��Á��,ÊËZÌ¼Ì��¹Â¼�
É�Z¼Ì]� �´Ë{� Á �{Â�� ¾Ë�´ËZm� {Y�¯Zy� ÉZÅ

(Raaijmakers & Weller, 1998). µZ�� �{ �ÌyY�ÉZÅ�,
��y�d¸��Ä]�Ê°Ë�Â·ÂÌ]�µ�fÀ¯�Ä]�¶ËZ¼eZÅ��cÔ°�»�Á

d§M� �Y� Ã{Z¨f�Y �¯ �d�Y� Ã|�� �f�Ì]� ÊËZÌ¼Ì�� ÉZÅ
)Thomashow & Weller, 1990 .(��Y� Ê°Ë� ,¾ËY�]ZÀ]

¶Ì�¿Zfa É�Z¼Ì]� dË�Ë|»� ÉY�]� ¾Ë�´ËZm� ÉZÅ �ÉZÅ
�Ä¸¼m� �Y� Ê°Ë�Â·ÂÌ]� ¶»YÂ�� �Y� Ã{Z¨f�Y� ,ÊÅZÌ³
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���            ÃZÌ³��¿Y{ �Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��, ��,�½Zf�]Ze�Á��ZÆ]���� 

�f¯Z]Á�Ë�É dËÂ¬e� ÉZÅ |ÀÀ¯Ç�Ì³� |��� ÊÅZplant 

growth promoting rhizobacteria, PGPR) (�Á
¾Ë�f�Y ��Àm�¦¸fz»�ÉZÅ Trichoderma)(Benitez 

et al., 2004; Siddiqui et al., 2003 d�Y. ��Y�Ã{Z¨f�Y
�Z¿Â»Á{Â� �Ê°Ë�Â·ÂÌ]� µ�fÀ¯� ÉY�]� dÀ��Â¸§� ÉZÅ

�ÂyZa�É�Z¼Ì]Ç�]�¹|À³Ä Ã{�f�³��Â� �d�Y�Ã|��Ä ·Z�»
)� ,{Y��Ì������-Chapon et al., ������GH6RX]D�et 

al., ������'XII\�	�:HOOHU�� ������:HOOHU et al., 

2002 .(�Z¿Â»Á{Â� � ��¿� �Y� ZÅ¹Â]�ÊfyZÀ����Y� Ê°Ë
�ÂÀf» ºÆ»� Á� ¾Ë�e É�f¯Z]� ÃÁ�³� ¾Ë�e �[Â�v»� ZÅ
Ê» |¿Â� .É�f¯Z]� ¾ËY �Ìv»� �{� ZÅ Ê³|¿�� Ê Ì^��ÉZÅ�
Ê»�|ÀÀ¯��cZ¿YÂÌu� Á�½ZÅZÌ³� Z]�Ê°Ë{�¿��Z^e�Y� Á{|¿�Y .

É�f¯Z]� ¾ËY� Ê°Ìf¿�� Á� Ê°Ë�Â·ÂË�Ì§���Z�� ½{Â]ÓZ] �ZÅ
�Ê¿ZÆm�Ê³{�f�³�h�Z]ZÆ¿M��d�Y�Ã|�)Spiers et al., 

2000 .(Burr et al. (1978)���¬¿� Ä]� �Z]� ¾Ì·ÁY� ÉY�]
É�f¯Z] �ÉZÅPseudomonas fluorescens�� ÁP. putida�

|¿{�]� Êa� µÂ�v»��ËY�§Y� �{ .É�f¯Z] ��{� {ÂmÂ»� ÉZÅ
ÌuZ¿È�¨�Á�Ë��Z¿Â»Á{Â�� ÃÁ�³� �Y� � �dÀ��Â¸§� ÉZÅ

]Ä ºÌ�Àe� Ê� ]� |Ì·Âe� Z]� ºÌ¬f�»� �Â� Ã|ÀÀ¯ �|��� ÉZÅ
]� ÃZÌ³Ä � |Ì�Y�®Ìf�Y� µÁ|¿Y��Â�y)Oberhansli et 

al., 1991 (]� �Ì¿� ÁÄ �µ�fÀ¯� ªË��� �Y� ºÌ¬f�»�Ì£� �Â�
Z¬·Y�ZË�ZÅ�³�Z¼Ì]�Ê°Ë�Â·ÂÌ]É��h�Z]�½ZÅZÌ³��{�d»ÁZ¬»

� |��� �ËY�§YZÆ¿M�Ê» �� |¿Â)Weller, 1988 .(�|Ì·Âe
Êf¿M�cZ^Ì¯�e °ÌeÂÌ]Ê ))UDYHO��������3LFDUG�et al., 

2000(� ¾Ìf¯Z]Á{Â�� �Â¿� ÉZÅ�Â§Á�|Ì�� ,)Leong, 

������ 6FKLSSHUV� et al., 1987(�½�Á�|ÌÅ� |Ì¿ZÌ�� ,
)Voisard et al., 1989 (�Êq�Z«� |�� �Y�§� cZ^Ì¯�e
)É�]Z�, ����Z^Ì°�� -, ����Ê¿Z�»�� -, �����-

Ê¿Y�Z�, ���� (M� Á� �ZXeÁ�a� ºË�¿)Keel & Defago, 

1997 (ºÆ»��Y �¾Ë�e�Z¯Á�Z���iR»�ÉZÅÉ�f¯Z]�¾ËY�� ZÅ��{
É�Z¼Ì]� ¶»YÂ�� Ê°Ë�Â·ÂÌ]� µ�fÀ¯ � ÊÅZÌ³� ÉY�d�Y .

Ä] ÃÁÔ�,�ePÉ�f¯Z]� ¾ËY� d^j»� �Ìi ��ËZ�� ÉÁ�� ZÅ
¹�Ì¿Z³�YÁ�°Ì» Y�Ë�Â°Ì»� Á� Zy� |Ì¨»� ÉZÅ,��¾ÌÀr¼Å

� Ê¿| »� {YÂ»� [~m� c�|«� Ä]� ®¼¯�{��´Ë{� �Y� ÃZÌ³ 
�Z¯Á�Z��ÃZÌ³�|����ËY�§Y��{��iR»�ÉZÅd�Y )Keel & 

Defago, 1997 .(�ËZ»�M Ã{Y{� ½Z�¿� ZÅ ��Y� É�ZÌ�]� |¿Y
Ë�f�Y¾ � ÉZÅP. fluorescens��|Ì·Âe� ªË��� �Y
Êf¿M ®ÌeÂÌ] Ä�Ë�� ,ZÅ �É�Z¼Ì]� ¶]Z¬»� �{� Y�� ¹|À³� ÉZÅ

Ê»� d�§Zv»� Ã�ÂyZa�|ÀÀ¯ .Êf¿M� ¾Ì·ÁY ®ÌeÂÌ] 
ÄfyZÀ� Êf¿M� ,ÄÀÌ»�� ¾ËY� �{� Ã|� � ®ÌeÂÌ])PCA (

Phenazine-1-Carboxylic acid��Ã|Ì¬��Ã�Á�»Y� Z»Y� ,{Â]
Zy� �{� Ä¯� d�Y� ¾ËY� �] |¿�Y{�Z]� ÉZÅÇ��ÂyZaÇ��¹|À³

Êf¿M� |Ì·Âe É{� ®ÌeÂÌ] ���Âe� µÂÀÌ�Â¸³Á�Â¸§� ¶Ìf�Y
ºÆ»�dÀ��Â¸§�ÉZÅ{Z¿Â»Á{Â� ��Y��ePCA d�Y )Cook, 

������ 5DDLMPDNHUV� et al., ������ :HOOHU� et al., 

2002.( ®ÌÀ°e ÊËZ�ZÀ�� ÉY�]� Ê¨¸fz»� Ê·Â°·Â»� ÉZÅ,�
Ä·Á�ËY� Ê°Ìf¿�� �ÂÀe� Ê���]� ¾ÌÀr¼Å �¦¸fz»� ÉZÅ

�Ã{Z¨f�Y�dÀ��Â¸§�ÉZÅ{Z¿Â»Á{Â�|��d�Y�Ã(Mavrodi 

et al., ������ .XPDU� et al,. 2002) .µZj»� ÉY�],�
Ä �«� �Ì·Z¿M� ®ÌÀ°e |��Ìj°e� ÉZÅÇ DNA��Ê»Á�Â^Ë�

�Ã|�{Á|v»(Amplified ribosomal DNA restriction 

analysis-ARDRA)��Z]�ÊËZÅ{Z¿Â»Á{Â��ÊËZ�ZÀ��ÉY�]
�d�Y� Ã|�� Äf§�³� �Z¯� Ä]� ÓZ]� Ê·�fÀ¯ÂÌ]� ¶Ì�¿Zfa

)2¶6XOOLYDQ�	�2JDUD��������0FVSDGGHQ*DUGHQHU�

et al., ������*XR�et al., ������7UDQ�et al., 2008 .(
Ä ·Z�»� �{�ÉY��´Ë{ Picard, et al. (2000)��dÌ ¼m

¸§�ÉZÅ{Z¿Â»Á{Â�|ÀÀ¯|Ì·Âe�dÀ��ÂÇ DAPG��Ë���{È�
¾ËÓ �Ê���]�Y��c�}�|Ë�^ÌÅ�Á�|·YÁ�ÉZÅ�¯�¾ËY�Ä]�Á�|¿{

É�f¯Z]��Y�Äf�{�¾ËY�dÌ ¼m�Ä¯�|¿|Ì���ÄnÌf¿ �ÉÁ��ZÅ
�Ë�È�¾ËÓ ¾ËÓ� �Y� �f�Ì]� |Ë�^ÌÅ� ÉZÅ d�Y� |·YÁ� ÉZÅ .

McSpadden Gardener, et al. (2000) �\Ìe�e� Ä]
Ã{�Ì��� ÁÃ{�¿Za��Â¼n»� �{� Y�� `ÌeÂ¿�È ¾Ë�f�Y �ÉZÅ
� ÉÁZuphlD¸Ì�Á� Ä]� ,È PCR-BOX�� ÁPCR-ERIC�

|¿{�¯�ÊËZ�ZÀ� .Keel et al. (1996)��Á)McSpadden 

Gardener et al. (2000�Ã{�¯� ½ZÌ]  �Ä¯� |¿Y
�Z¿Â»Á{Â� �Z�Y��]�dÀ��Â¸§�ÉZÅ ��Ì·Z¿MARDRA��Ä]

Ê»� ®Ì°¨e� Y�n»� ÃÁ�³� Ä� |¿Â� .�¶»Z�� µÁY� ÃÁ�³
¾Ë�f�Y �ÊËZÅd�Y��Ä¯��Á��Ìf�Y�É{�,µÂÀÌ�Â¸³Á�Â¸§�¶

Ê»�|Ì·Âe�½�Á�|ÌÅ�|Ì¿ZÌ�� Á�¾Ë�ÂXeÂ·ÂËZa ��Y� Ä¯� ,|ÀÀ¯
Ê»� ¾Ì]� ¾ËY � ¾Ë�f�Y� Ä]� ½YÂeCHA0��Á� �ÌWÂ�� �Y

�¾Ë�f�YPf-5�{�¯�Ã�Z�Y�Z°Ë�»M��Y .ÃÁ�³ �¹Â��Á�¹Á{�ÉZÅ
¾Ë�f�Y� ¶»Z� � ÊËZÅÊ»�{Â��� Ä¯�Á� -��¶Ìf�Y� É{

� |Ì·Âe� ½�Á�|ÌÅ� |Ì¿ZÌ�� Á� µÂÀÌ�Â¸³Á�Â¸§Ê»�|ÀÀ¯��Á
ÂËZbÌ·Ê¼¿� |Ì·Âe�¾Ë�ÂXeÂ· |ÀÀ¯ .�®Ë� Ä¯� �Ì¿� ¹Â�� ÃÁ�³

Ê»�¶Ì°�e�Y�� Y�n»�ÃÁ�³ f�Y�Á{�ZÆÀe�¶»Z��,|Å{/¾Ë� 

P12ÁF113  d�Y.�ÃÁ�³ �ÊËZ¿YÂe��Z�Y��]�Ä��Á�®Ë�ÉZÅ



  {Y��Ì� : ·Z�»È�Ê°Ìf¿���ÂÀe �Z¿Â»Á{Â� ÉZÅ ¸§dÀ��Â Ã|�Y|m �Y ��Y�» ¹|À³...  ��� 

� Ê«Y�f§YZÆ¿M�� ¾Ë�ÂXeÂ·ÂËZa� |Ì·Âe� ÉY�])Keel et 

al.,1996 (�|��� ÉY�]� ¾]�¯� �]ZÀ»� �Y� Ã{Z¨f�Y� Á
)McSpadden Gardener et al., 2000 (�®Ì°¨e�ºÅ��Y

Ê» |¿Â� .�{Y{�½Z�¿��Ì¿�½Y�Z°¼Å�Á�Ê¿Y�Æe�Ê¨Ë���lËZf¿
µ�fÀ¯ÂÌ]� ÉZÅ{Z¿Â»Á{Â�� Ä¯ �Y�� �fÆ]� ÊËZ¿YÂe� Z]� Ã|ÀÀ¯

Ê» �ÉZÅ�Ì·Z¿M� �Z�Y� �]� Á� Ê°Ì»Â¿Â�¯Ze� �Â�� Ä]� ½YÂe
ARDRA�{�¯�ÊËZ�ZÀ� .�Ä��ZÆÀe�®ÌÀ°e�¾ËY�|Àq��Å

)O�Sullivan and Ogara, 1992 (��ZÆq�ZË)Keel et al. 

1996 McSpadden Gardener et al.,2000; (��Y� ÃÁ�³
Ä·Á�ËY |ÀÀ¯|Ì·Âe� ÉZÅÇ DAPG�Ê»� ®Ì°¨e� Y� �Á� |À¯

�° À» |ÀÀ¯Ç�Ä·Á�ËY� �ÂÀe� ¶»Z¯� ¦Ì� � ZÅ,d�Ì¿�
`ÌeÂ¿� ÊËZ�ZÀ��ÉZÅ ÉZÅ�Ì·Z¿M�ªË����Y�Ã|�RFLP��½�

phlD�Ä·Á�ËY�½ZÌ»��{ {Â]�Ã|��d�§Zv»�ZÅ .�ÉZÅ�Ì·Z¿M�Z»Y
RAPD�� ¹Â¿�ZÆ¿M�Àq�¾Ì]� �{� Y��É{ZË�� �ZÌ�]�Ê¸°��|

� ½Z³|ÀÀ¯|Ì·ÂeDAPG�� {Y{� ½Z�¿(Mavrodi et al., 

2001) .�½ZÌ»� �{� ÊËÓZ]� Ê°Ìf¿�� �ÂÀe� ,¾ËY�]ZÀ]
Ã|ÀÀ¯|Ì·Âe �ÉZÅDAPG���´¿Z�¿��Z�Y��]RAPD��{ÂmÁ

{�Y{ .� ½�� �ÂÀe��¿Y{phlD�Ã|ÀÀ¯|Ì·Âe� ½ZÌ»� �{ �ÉZÅ
DAPG��c�j¯� Á� Êf�Ì¿Â³Zf¿M� ¶Ì�¿Zfa� Ê]ZË��Y� ÉY�]

¿Y��{� {ÂmÂ»� Ê]Á�°Ì»� �»YÂm� ½ZÌ»� �{� ½�� Ê¬§Y� µZ¬f
{�Y{� dÌ¼ÅY� �¨�Á�Ë� .��¿Y{� �Â�Â»� ¾ËY� ¾f�¿Y{
 �Âe� ÉY�]� Y�� É{�]�Z¯È���Ë��� Ê°Ìf¿�� µZ]�£� ºf�Ì�
¾Ë�f�Y� ÊËZ�ZÀ�� ÉY�] �ºÅY�§� ÉÂ«� Ê·�fÀ¯ÂÌ]� ÉZÅ

Ê» � |À¯(Dilanta Fernando, 2005) .�ªÌ¬ve� �{
É�´Ë{Liu et al. (2006)�Å{Z¿Â»Á{Â�� �ÂÀe�ÉZ

|ÀÀ¯|Ì·Âe�dÀ��Â¸§Ç��¾Ë�ÂXeÂ·ÂËZa� Á�¾Ë�ZÀ§Y���Ê���]
|¿{�¯ .�½ZÌ»��Y�ªÌ¬ve�¾ËY��{���·Á�ËYÈ��,Ê���]�{�Â»
�����Y�{|�ZÆ¿M�|¿{Â]�¾Ë�ZÀ§�|Ì·Âe�Ä]��{Z«Ä��,���Y�{|�
ZÆ¿M�Êf¿M�¾ËY�ÉÁ{��Å ®ÌeÂÌ] �ÊËZÆÀe�Ä]�¹Y|¯�pÌÅ�Á�ZÅ

Ê¼¿� |Ì·Âe� ¾Ë�ÂXeÂ·ÂËZa |¿{�¯ .·Z¿M� �Y� Ã{Z¨f�Y� Z]�ÉZÅ�Ì
ARDRA�Ä·Á�ËY�¾ËY �Ê��]� ºË�¿M� Z]� Ä°ÀËY��Z�Y� �]� ZÅ

HaeIII��ZËHinfI���{�\Ìe�e�Ä]�,|¿Â��Ã{Y{���]Ã{�Â¿��ZË
Ã|¨Å�½Z�¿� Ä¯� ,|Àf§�³�Y�«��z�»� ÃÁ�³ |ÀÅ{Ç���ÂÀe
À »Z� ¾Ì]� �{� �Y{ZÆ¿M�d�Y. ªÌ¬ve� ¾ËY� �{,���Â�À»� Ä]

¾Ë�f�Y� ÊËZ�ZÀ�� Á� É�Z�Y|m �Z¿Â»Á{Â�� ÉZÅ ÉZÅ 

Z«�Z]�dÀ��Â¸§�ÂyZa�¶»Z��o�Z«�µ�fÀ¯ÂÌ]�dÌ¸]Ç��,cÔ£
¾Ë�f�Y �Y� ÊËZÅ �Z¿Â»Á{Â� ÉZÅ �0Ô^«� Ä¯� dÀ��Â¸§

�[Â¸�»�Ê·�fÀ¯ÂÌ]�dÌ¸]Z«ZÆ¿M��Z]� ,{Â]� Ã|Ì���cZ^iY� Ä]
�¥Y|ÅY��Ë��Ä ·Z�»|�|¿:  

�. Ê³�ËÁ� Ê���] dÌ·Â]Zf»� Á� ÊËZÌ¼Ì�ÂÌ]� ÉZÅ �ÉZÅ
|¿�Y{�Z]Ç ZÆ¿M  

�. ¾Ë�f�Y�Ê³|¿�Y{�Z]�½Â»�M�¹Zn¿Y «�Ê���]�Á�ZÅ�dÌ¸]Z
ZÆ¿M��ÂyZa�É�Z¼Ì]�µ�fÀ¯��{Ç�¹|À³  

�. ¾Ë�f�Y�Ê°Ìf¿���ÂÀe�Ê]ZË��Y ZÅ ��´¿Z�¿��Y�Ã{Z¨f�Y�Z]
� Ê·Â°·Â»rep-PCR� e� ÁÌÌ]� �Z^e�Y� ¾Ì��ÂÀe� ¾

¾Ë�f�Y�Ê°Ìf¿� ·Â°·Â»� �´¿Z�¿� �Y� Ã{Z¨f�Y� Z]� ZÅÊ��Á
d�e ZÅÉ�]Ì³|¿�Y{�Z]�½Â»�M�Á�ÊËZÌ¼Ì�ÂÊ.   

  
�Á��Á�{YÂ» ZÅ  

ÌÆeÈ���³�Z¼Ì]Ggt f¯Z]�ÁÉ� d�Ì¿Â³Zf¿M�ÉZÅ  
ÄËY|m ��Y�ªÌ¬ve�¾ËY��{�Ã{Z¨f�Y�{�Â»��³�Z¼Ì]�o�Z«�ÉZÅ
|°�¿Y{Ç�|¿|��ÄÌÆe���|»�dÌ]�e� ÃZ´�¿Y{�É��ÁZ�¯ .

ÄÀ³�a� ½{�ÁM� d�{� Ä]� ÉY�] �Ze� ÉZÅÇ���{� o�Z«� ,o�Z«
�Ìv» ÊËY~£� ÉZÅWaksman agar �� ÁPDA��ªÌ«�

)�/�(�ÉZ»{��{�Á�d�¯�,���m�{È��É�Y|Æ´¿��ÂÌ�¸�
�| .¾Ì]� �Y�ÄËY|m �o�Z«�ÉZÅGgt·Á�ËY� ,È T24��d¸��Ä]

É�Z¼Ì]� cZÌ�Â�y � Ã{Z¨f�Y� ½M� �f�Ì]� ÊËY�|�. 
¾Ë�f�Y �Z¿Â»Á{Â��ÉZÅ �¾ËY��{�Ã{Z¨f�Y�{�Â»�dÀ��Â¸§

�ÃÁ�³� d�Ì¿Â³Zf¿M� ¶»YÂ�� ½ÂÌ�°¸¯� �Y� ªÌ¬ve
ÃZÌ³ �½ZnËZ]�}M�Ê¿|»�|ÌÆ��ÃZ´�¿Y{�Ê°��a)��Y�Ã|�Y|m

½Zf�Y� ¹|À³� ��Y�» Y� ,Ê«��� ½ZnËZ]�}M� ÉZÅ�Á� ¶Ì]{�
Ê]�£� ½ZnËZ]�}M (ÃZÌ³� ÃÁ�³� Á �½Y�Æe� ÃZ´�¿Y{� Ê°��a

)¾ËÁ�«�Á�k�¯�¹|À³���Y�»��Y�Ã|�Y|m (�ÄÌÆe�| .  
  

�|��� �Y�É�Y{�Z]�c�|«�Ê���]Ggt�ÄËY|m���Âe �ÉZÅ
�É�fa�®f�e�½Á�{�É�f¯Z]  

� �³�Z¼Ì]�|��� �Y�É�Y{�Z]�c�|«�Ê���]� �Â�À»�Ä]Ggt,�
��Á���Y�ÃZ´�ËZ»�M��ËY����{Hagedorn et al. (1989)�

|�� Ã{Z¨f�Y� cY�ÌÌ¤e� Ê¼¯� Z] .�Ä¯� \Ìe�e� ¾ËY� Ä]
É�f¯Z] Ä�¬¿� Ä�� c�Â�� Ä]� ZÅ ¸�Z§� Z]� Á� ÉYÈ �/��
Êf¿Z� ^·� �Y� É�f»È�®f�e É�fa� ÉZÅ١���Ìv»� ÉÁZu
�ÊËY~£PDA���Z³M�¾»��¯YÁ�ZË�Á)Berg, et al. 2000 (

|¿|��Ã{Y{�d�¯ .| ]��Á��®Ë,�¬¸u�®ËÈ���Y�Ê»ÂÌ¸�Ì»

                                                                                
1. Plate assay 



���            ÃZÌ³��¿Y{ �Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��, ��,�½Zf�]Ze�Á��ZÆ]���� 

À³�aÈ�Á��{�o�Z«�½YÂm®f�e��� d§�³�Y�«�É�fa�ÉZÅ .
�b�,�®f�e �ÉZ»{��{�É�fa�ÉZÅ���m�{È���ÂÌ�¸�

�Ê���]� Äf¨Å�®Ë�c|»� Ä]� Á� |�� Ã{Y{� �Y�«|� .�ÉY�]
�ËZ¬»È�É�f¯Z]� Ê³|¿�Y{�Z]� c�|« ¸�Z§� ,ZÅÈ��ÊÀ¸¯
É�f¯Z] À³�a� Ze� ZÅÈ�ÄËY|m� Êy�]� Á� Ä^�Zv»� o�Z« �ÉZÅ

�¹Zn¿Y� Á� ÊËZ�ZÀ�� dÆm� ÓZ]� Ê³|¿�Y{�Z]� ½YÂe� ÉY�Y{
�M�ËZ» |��[Zzf¿Y�É| ]�ÉZÅ .  

 
Ã�Y|¿Y Ì³/É� Ê� ] dÌ·Â]Zf» Å/ÉZ »Ri/� �{ °¸¼�/�{�

¾Ë�f�Y ZÅ  
Ã�Y|¿Y É�Ì³ |Ì·Âe É�f»Âf§Á�f°b�Y��Á��Ä]��Â§Á�|Ì�  

=¼¯�c�Â��Ä]��Â§Á�|Ì��|Ì·Âe��Á��Ä]�Á�ÊMeyer & 

Abdallah (1978) Ã�Y|¿Y |�� É�Ì³ .� �Y|¬»����
�d�¯��Y��fÌ·Á�°Ì»���f�Z�È�É�f¯Z] Å��ËZ»��Ìv»��{�Z

�cZÀÌ�¯Â�).�+32��� ���� J�O��.+�32��� ���J�O��

0J62��� �+�2�� ���� J�O�� 1+�62��� ���� J�O��

succinic acid 4.0 g/l (¾·�Y� Ä] �ÉZÅ����Ê¸Ì» �É�fÌ·
� ÉÁZu���Ê¸Ì» �Ze� d�¯� �Ìv»� �fÌ·Ç��cZÀÌ�¯Â�

|��¶¬fÀ» .�Ìv»�¾ËY �c|»� Ä]�d�¯�ÉZÅ����d�Z�
� d���� Z]� �°Ì�� ÉÁ�g����»{� Á� ÉZ���m�{È�
|��É�Y|Æ´¿��ÂÌ�¸� .dËZÆ¿� �{,��Ìv» �ÊËY~£� ÉZÅ

µÂ¸��ÉÁZu �c|»�Ä]�É�f¯Z]�ÉZÅ����d����Z]�Á�Ä¬Ì«{
g ��������,É�f¯Z]�[Â���¶Ì°�e��Y��a�Á��Â¨Ë�f¿Z�

�f»Âf§Á�f°b�Y� ÃZ´f�{� Z]� Á�¥~u�[Â���¾ËYÉ )PG 

instruments (Á�� �ËZ»� [~m� ½Y�Ì»Ë�kÂ»� µÂ�� �{� Ê
����|�� dWY�«� �f»Â¿Z¿. Ã�Y|¿Y� ÉY�] �|Ì·Âe� É�Ì³

Ä¼Ì¿��Á�� �Y�¶¯� �Â§Á�|Ì� =¼¯�ÊCAS-Agar��Ã{Z¨f�Y
|� .�Á�� �Y� Ã{Z¨f�Y� Z]� Ê���]� ¾ËY Alexander & 

Zuberer (1991)�|Ì���¹Zn¿Y�Ä] .��Ìv»CAS-Agar���Y
�µÂ¸v»��ZÆq�|��ÄÌÆe�Ä¿Z³Y|m�c�Â��Ä]�¹Y|¯��Å�Ä¯
|¿|�� ¶Ë�f�Y .�Z]� Á� Ê»Y�M� Ä]� ¥� »� µÂ¸v»� ,�yM� �{

ºÅ ��Ìv»� Á� Ä§Z�Y� ÊËY~£� �Ìv»� ¾ËY� Ä]� Ê§Z¯� ½{�
®f�e� �{�ÊËY~£ �É�fa�ÉZÅ��Êf¿Z� ��Ë�Âe�É�f»|� .

dÌ¸a�¾ËY�tÌ¬¸e�ÉY�] � ,ZÅ���½ÂÌ�¿Zb�Â�� �Y� �fÌ·Á�°Ì»
� d�¯���f�Z�È�É�f¯Z] Ã��«� c�Â�� Ä]� ZÅ �É�Y~³

|��Ã{Z¨f�Y .®f�e�¾ËY �ÉZ»{��{�É�fa�ÉZÅ���m�{È�
|¿|�� É�Y|Æ´¿� �ÂÌ�¸� .�|Ì�� |Ì·Âe�h�Z]� �Â§Á

� �Y� ¾ÅM� ½|�Y|mCAS�Ê» nÌf¿� Ä¯� ,{Â�È��|Ì·Âe� ½M
Ä·ZÅ�ÉY�Ên¿�Z¿ ¸¯�¥Y��Y�²¿�Âd�Y�É�f¯Z]�Ê¿ .�¾ËY���«

�Ä���{�Ä·ZÅ���«�¾Ì´¿ZÌ»�Á�d^i�Ê·YÂf»��Á��Ä���{�Ä·ZÅ
|��Ä^�Zv»��Ì¿��Á�.  

  
��ZXeÁ�a�ºË�¿M�|Ì·Âe�Ê���]  

Ä] É�f¯Z]���Âe��ZXeÁ�a�ºË�¿M�|Ì·Âe�Ê���]��Â�À» ��Y�ZÅ
�ÊËY~£��Ìv»Skim milk agar (SMA)���Á��ª]Z�»

Maurhofer et al. (1995)�|��Ã{Z¨f�Y .�¾ËY�cZËÂfv»
�¶»Z��ÊËY~£��Ìv»���Ì���{Âa�¹�³١�,�/���Z���¹�³Ç�

�Á��¼z»�/����[M��fÌ·�®Ë��{��Z³M�¹�³d�Y .É�f¯Z] �ZÅ
Ä�¬¿� c�Â�� Ä] ®f�e� �{� ÉY ��Ìv»� ÉÁZu�É�fa� ÉZÅ

� ÊËY~£SMA�»{� �{� Á� Ã{Y{� d�¯� ÉZ���m�{È�
� c|»� Ä]� �ÂÌ�¸����|�� É�Y|Æ´¿� d�Z� .�¶Ì°�e

Ä·ZÅ�ÉY�Ê] É�f¯Z]�Ê¿Â¸¯�¥Y��Y��{�²¿� ¿Z�¿�ZÅÈ��dÌ·Z §
��ZXeÁ�a�ºË�¿Md�Y.  

  
½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�½YÂe�¾ÌÌ e  

��Â·� É{ZÆÀ�Ìa� �Á�� �Y� Ã{Z¨f�Y� Z]� �Ì¿� ½Â»�M� ¾ËY
)���� (|��sÔ�YÇ��¹Á�f�·M)Alstrom, 1987 (�¹Zn¿Y

|� .Ë|]ÄËY|m� Y|f]Y� �Â�À»�¾ �c|»�Ä]�É�f¯Z]�ÉZÅ���
�Ê]�²ÀÌ¯�ÊËY~£��Ìv»�ÉÁ��d�Z�)KB (|��d�¯ .

�b�,�� ÄËY|m� �Å� ÉY�]Ä���ÉÁZu� É�fa� ®f�e
�Ìv»KB  Á��ÉY�Y{�/���ÄÌÆe��fÌ·��Å��{�¾Ì�ËÔ³�¹�³

�| .�É�fa�®f�e� �ÅZ] �����½ÂÌ�¿Zb�Â���fÌ·Á�°Ì»
|��tÌ¬¸e� É�f¯Z].��b�,��Ä]� Äf�£M� Ê§Z�� ~£Z¯�®Ë

� ºË|�� cZÀ]�¯� ¶»Z�� ¥� »� µÂ¸v»���|Ì�Y� Á� |��{
�®Ë�°Ìa�/���Y�«�dÌ¸a��{�d¼�«��{�|��{d§�³ .�®Ë

���¿� �{�É�f¯Z]�tÌ¬¸e�½Á|]� |ÅZ��½YÂÀ�� Ä]� �Ì¿�dÌ¸a
|��Äf§�³ .®f�e �É�fa�ÉZÅZ]��|��{Á|�»�º¸Ì§Y�Za��YÂ¿

É�Z³�Á��Y�§�dÌ·Â]Zf»�Ä¿Â³��Å�kÁ�y��Y�Ze �Ä¸¼m��Y�¶°�
³Â¸m� ½�Á�|ÌÅ� |Ì¿ZÌ�|ËM� ¶¼�� Ä]� É�Ì.�ÃZ´¿M,��¾ËY

�c|»� Ä]� ½Â³�YÁ�c�Â�� Ä]�¥Á������Ê·Y����d�Z�
�Y�«� �ÂeZ]Â°¿Y� ½Á�{d§�³ .�|Ì¿ZÌ�� |Ì·Âe� c�Â�� �{

É�f¯Z]� ��Âe� ½�Á�|ÌÅ �Ä]� Äf�£M� Ê§Z�� ~£Z¯� ,ZÅ
Ì·ÁY�²¿���Y�¥� »�µÂ¸v»È�ÃÂÆ«�,¹�¯�Ä]�{�� �,¾�Á��ÉY

ÃÂÆ« Ê»��ÌÌ¤e�É�mM� 0ZfËZÆ¿�Á�Ã�Ìe�ÉY |]ZË��Ä]�Ä¯�\Ìe�e
�ZÌ¬»�Ä��Ze��¨���Y |��ÊÅ{.  

                                                                                
1. Skim milk 



  {Y��Ì� : ·Z�»È�Ê°Ìf¿���ÂÀe �Z¿Â»Á{Â� ÉZÅ ¸§dÀ��Â Ã|�Y|m �Y ��Y�» ¹|À³...  ��� 

�|Ì·ÂeDAPG�¾Ë�f�Y���Âe [Zzf¿Y�ÉZÅ Ã|�  
�Z]� �ËZ»� Ê§Y�³ÂeZ»Á�¯� �Á�� �Y� Ã{Z¨f�Y� Z]� ½Â»�M� ¾ËY

� Â³Z§{� Á� Ê§Y{� �Á�� Z]� Á� ÓZ]� �Z�§)���� (�c�Â�
d§�Ë~a .  

É�f¯Z] � ¶yY{� �{� ZÅ���Ê¸Ì» �ÊËY~£� �Ìv»� �fÌ·
�Z��Ç�� �¼z»� Á� d·Z»)���¼z»� Ã�Z��� ¹�³, ���³�¹

d·Z»�Ã�Z��, ��½Âfba�Âf¯Z]�¹�³, ���¯Â¸³�¹�³ (�tÌ¬¸e
�c|»�Ä]��°Ì��ÉÁ��ÊËY~£��Ìv»�Á����ÉZ»{��{�d�Z�

���m�{È�d���� Z]� Á� �ÂÌ�¸�g  ����|�� d�¯ .
�b�,��Ìv»�Ê»Z¼e Ä§Z�Y� Z]�¶�Zu�ÊËY~£�ÉZÅ �½{�¯
����Ê¸Ì» �®Ë�|Ë�¸¯�|Ì�Y��fÌ·��fË|Ì�Y�Ä]�µZ»�¿È ��

½{�¯�Ä§Z�Y��Y�| ]�Á�Ã|¿Z�� ���Ê¸Ì» �cZf�Y�¶ÌeY��fÌ·
�c|»�Ä]����Ê·M�cZ^Ì¯�e�Ze�|��Ã{��ºÅ�c|��Ä]�Ä¬Ì«{

{Â�� cZf�Y� ¶ÌeY� {�YÁ� ÊËY~£� �Ìv» .�É�Z�Y|m� ÉY�]
� c|»� Ä]� ¶�Zu� �Â¸z»� ,Ê]M� �Z§� �Y� cZf�Y� ¶ÌeY���

d����Z]�Ä¬Ì«{g  �����]�Ê·M��Z§�Á��ÂÌ¨Ë�f¿Z�Ä �d�{
|��É�Z�Y|m�d«{�Ä]�Ã|»M .  

Ä�Ì��ÉÁ��Ê·M��Z§ ÉZÅ���Ë���{�Á�|��ÄfzË��Êf�Z�
�Y�«�ÊËYÂÅ�½ZË�m��� »��{�ÊËZÌ¼Ì��{ÂÅd§�³��Ä]� Ze

{Â�� �Ìz^e� ¶»Z¯� �Â� .®�y� �Y� ¶�Zu� [Â�� �½|�
�¶yY{��{�cZf�Y�¶ÌeY��Ê¸Ì» �Á�¶u��·Zy�µÂ¿Zf»��fÌ·

[ÂÌe� ¶yY{� Ä] � ÉZÅ��Ê¸Ì» �½Z»�� Ze� Á� ¶¬fÀ»� É�fÌ·
Ã�Y|¿Y �ÉZ»{� �{�É�Ì³��-�m�{È��Äf�Y{�Ä´¿��ÂÌ�¸�
|�.   

Ã�Y|¿Y�Á�Ê]ZË{� =¼¯�É�Ì³Êf¿M�Ê ��Y�Ã{Z¨f�Y�Z]�®ÌeÂÌ]
®ÌÀ°eHigh-performance Liquid Chromatography�

�ÃZ´f�{�®¼¯�Ä]�ÁHPLC�d§�³�¹Zn¿Y .�{Z ]Y�Ä]�½Âf�
���  ×�/��Ê¸Ì» � �f»)perfectsil target ODS-3 

column (�Ã{Z¨f�Y� ©ZeY�ÉZ»{� �{��Â° »� �Z§��Á�� Z]
|� .Ä¿Â¼¿ �ºnu� Z]� ZÅ����ªË��e� ÃZ´f�{� �{��fÌ·Á�°Ì»

|¿|� .� �vf»� �Z§� d���)¶»Z� �� |��{��cZ¨�§
ºÌ�Zfa �/��Ê¸Ì» �ÓÂ» � Á�� |��{��Z]� ¶Ë�fÌ¿Âf�Y

�=pH (��Ê¸Ì» {Â]� Ä¬Ì«{� �{� �fÌ· .]� {�Y|¿Zf�Y� ®ÌaZ�
 �YÈ UV��kÂ»�µÂ���{����e�½Z»���{�Á��f»Â¿Z¿P�Ìy١ 
����Ã|ÅZ�»�Ä¬Ì«{�|.  

  

                                                                                
1. Retention time 

¾Ë�f�Y� dÌ¸]Z«� Ê���] ÉZÅ���ÅZ¯� �{� µ�fÀ¯ÂÌ]
d�¯�®«ZeY��ËY����{�É�Z¼Ì]  

ÌÆe� ÉY�]È�ËZ»{Y�È�� �Á�� �Y� o�Z«Mazzola et al. 

(1995)�|��Ã{Z¨f�Y .ÌÆe�ÉY�]È�ËZ»{Y�È�d�Ì¿Â³Zf¿M �,ZÅ
¾Ë�f�Y � µÁ��Ì¸³� Âf�Y� �Y� ÊËZË�f¯Z]� ÉZÅZÆ¿M �Á

� Ã|�� É�Y|Æ´¿� ÉZ»{� Z]� µZrzË� �{��- m�{È�
�ÂÌ�¸��ÊËY~£��Z³M�d�¯��Ìv»�ÉÁ�� ,�Á�|��d�¯
� c|»� Ä]���� ÉZ»{� �{� d�Z����m�{È���ÂÌ�¸�
d§�³�Y�« .�b�,�®e�®Ë ¸¯� �Y� ½Â¸¯ÂÊ¿ ]�ÉZÅÄ �d�{

®f�e� Ä]� ¾Ë�f�Y� �Å� �Y� Ã|»M �ÉÁZu� É�fa� ÉZÅ
�Ìv» �Ä]�½Z�°Ë��ËY����{�Á�¶¬fÀ»�|Ë|m�ÊËY~£�ÉZÅ
�c|»���|��É�Y|Æ´¿�d�Z� .É�f¯Z]�|����Y�| ] �ZÅ�{�

� �Y|¬»� ,ÊËY~£� �Ìv»��Ê¸Ì» �fÌ·��ºË|�|Ë�¸¯� µÂ¸v»
)��/���ÓÂ» (ÊËY~£��Ìv»�ÉÁ� �_Â·�®¼¯�Ä]�Á�ÄfzË�

¸¯� ½Á�f�ÂÊ¿ ÊËY~£� �Ìv»� t��� ÉZÅ |�� Äf�� .
�b�,�]�½ÂÌ�¿Zb�Â�Ä ��ÂÌ¨Ë�f¿Z���Z]�Á{�Ã|»M�d�{) 

g������ c|»� Ä]���Ä¬Ì«{ (�½Á�f�� ��¬»� [M� Z]� Á
|��Äf�� .�b�,�É�f¯Z] ]�ÉZÅÄ �µÂ¸v»��{�Ã|»M�d�{

�/��¸�� ¶Ìf»� |��{� �·Â¶Ë�f�Y�Ã|����Á�� Ä]
�Ì·Y|ÀeÃ�½{�¯�� ªÌ¸ e|�.�� É�Â¿� [~mZÆ¿M�]Z�

� kÂ»� µÂ�� �{� �f»Âf§Á�f°b�Y�����ÉÁ�� �f»Â¿Z¿��/� 
)�µ{Z »� Y{Á|u�����µÂ¸�]Ê¸Ì»� �Å� �{�ÊËZË�f¯Z �fÌ· (

|��ºÌ�Àe .�c|»�Ä]�cÔ§�º«��¹|À³��Á~]����{�Ä¬Ì«{
�ºË|��dË�¸¯ÂbÌÅ���[M� Z]� �Z]� Ä�� Á�Ê¿Â¨�|��|��{

Y� ��¬»|�� ¶Ë�f� .�b�,��¶yY{� �{� �Á~]
½ÂÌ�¿Zb�Â� ��·Â¸��¶Ìf»� �{� Ã|��ÄÌÆe�ÊËZË�f¯Z]�ÉZÅ

�Y�«d§�³�� c|»� Ä]� Á����ÉÁ�� ¹Y�M� c�Â�� Ä]� Ä¬Ì«{
|��Ã{Y{�½Z°e��°Ì� .�d�Z��®Ë�c|»�Ä]�Äf�£M��Á~]

�Y�«�¶Ë�f�Y� {ÂÅ� �Ë�� �{d§�³�{Â��®�y� Ze.��b�,�
É�Z¼Ì]�½Â»�M�ÉY�] �Ã{Z¨f�Y�ÊËY��|.  

  
�Z¼Ì]�½Â»�MÉ ÊËY�  

É�Z¼Ì]�½Â»�M ]�ÊËY�Ä���Á�Mazzola et al. (1995)��Ä]
|Ì���¹Zn¿Y .Ä·Â·� �Y� �Z¯�¾ËY�ÉY�] ��Y{�{�Ê°Ìf�Ôa�ÉZÅ
ºnu� Z]���Ê¸Ì» � �fÌ·)���Êf¿Z� � Á� µÂ�� �f»�/��
Êf¿Z� ���� �f» (|�� Ã{Z¨f�Y .�Ê¿Zfve� d¼�«� �{
Ä·Â· � Äe� �{� Á� |�� {ZnËY�Ê°qÂ¯� ~¨À»� �Â¯~»�ÉZÅZÆ¿M�
°eÈ�Ä^Àa�Ê°qÂ¯��Y�«d§�³��Z]�Ä·Â·��Å�Á���Ê¸Ì» ��fÌ·



���            ÃZÌ³��¿Y{ �Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��, ��,�½Zf�]Ze�Á��ZÆ]���� 

�Á�¶Ë�f�Y�dÌ·Â°Ì»�Á��Ê¸Ì» �Z]�Ã|���Â¸z»�Zy��fÌ·
|�{�y�¹Â¸¯ÂÀËYÇ Ggt )�d^�¿� Ä]���|��{W/W (��a

|� .�b�,��Ä·Â·��Å�¶yY{��{lÀa��Äf�£M�¹|À³��~]�{|�
��·Â¸��¶Ìf»�µÂ¸v»�ZË�É�f¯Z]�Z]�Ã|�)|ÅZ��½YÂÀ��Ä] (

�Y�«d§�³�� Z]� �Á~]� Á��Ê¸Ì» �fÌ·��Ã|Ì¿Z�Âa�dÌ·Â°Ì»�Á
|� .Ä·Â· ��ËY��� Z]� |��� ®«ZeY� ¶yY{� Ä]� �Â¯~»� ÉZÅ

� ÊËZ»{�� -���m�{È�� É�Â¿� �ËY��� Á� �ÂÌ�¸����
� Á�ÊËZÀ�Á��d�Z���|��¶¬fÀ»�Ê°Ë�Ze�d�Z� .��Y�| ]

� {Á|u�d�~³���Ä·Â·� �Y� ½ZÅZÌ³� �Á� M� ½Á�Ì]� ZÅ»�Á� |
ÄrÅZÌ³� É�Z¼Ì]� c|� � Ê���]� �Ë�� �yZ�� Z]� ZÅ|� 

)�,{Y��Ì�����(:  
Ô��|«Z§Ëº = �, ÃZÌ� ��Y��f¼¯�½|����Ä�Ë��|��{ �ZÅ

= �ÃZÌ�� , Ä�Ë�� ½|� � ¾Ì]� ZÅ���� Ze���� |��{ =��,
ÃZÌ� Ä�Ë��½|� �¾Ì]� ZÅ�� -����|��{ =�ÃZÌ�� , �½|�
Ä�Ë� �¾Ì]� ZÅ����Ze�����|��{= ��Ê´·ÂeÂ¯�Á��Á�¸¯� ,
�|Ë|�= ��ÃZÌ³�±�»�, =�.  

�Z]��ËZ»�M�¾ËYlÀa���Z¼Ìe)�¶»Z��ZÆq�ËY|mÈ�Ì]��³�Z¼
º·Z��|ÅZ��Á (��{�ZÆq���Y�°e)�¶»Z���Y�°e��ÅÁ{�ÄrÅZÌ³ (

Â¸]�\·Z«��{ |Ì���¹Zn¿Y�Ä]�Ê§{Z�e�¶»Z¯�ÉZÅ.  
  

¾Ë�f�Y�Ê°Ìf¿���ÂÀe�¾ÌÌ e ��Y�Ã{Z¨f�Y�Z]�É�f¯Z]�ÉZÅ
� �Á�(repetitive extragenomic palindromic-

PCR), rep-PCR 
��³�Z£M�Á{��Y�Ä ·Z�»�¾ËY��{BOX ��ÁERIC��Â�À»�Ä]�

d�´¿Y � É�Z´¿DNA�ÄËY|m �dÀ��Â¸§��Z¿Â»Á{Â�� ÉZÅ
� |�� Ã{Z¨f�Y)� µÁ|m� .(��]� ½Â»�M� ¾ËY� ¦¸fz»� ¶uY�»
�Á���Z�Y �ÉZÅMarten et al. (2000)�� ÁMasco et 

al. (2003)�|Ì��� ¹Zn¿Y� Ä] .�Á� kY�zf�Y� ÉY�]
�·Zy � É�Z�DNA�Ä¿Â¼¿� �Y É�f¯Z]� ,ZÅ ��Ìv»� ÉÁ�� ZÅ

Ê]�²ÀÌ¯��d�¯�|��� �Y� | ]� Á����d�Z���Y� {|�� Á{
¸¯ÂÊ¿ ��ËÓ� �§Z]�¶yY{� �{� ,�Ìv»�ÉÁ�� Ã|�� �ÅZ��ÉZÅ
)��/��� Á� ºË|�� |Ì�¯Y�|ÌÅ� �ÓÂ»��/��� |��{SDS (

�Y�«d§�³��c|»� Ä]� Á����ÉZ»{� �{� Ä¬Ì«{�����Äm�{
|��É�Y|Æ´¿ .�YÂË{�ÉZËZ¬]Ç�É�f¯Z] ]� ZÅZ��/f¿Z/Ì¨Ë�/��Â

)g ����� (�ÉÁZu�ÊËÁ���ËZ»�Á�|��Ã{Y{�[Â��DNA�
� Y|m� ÊËZË�f¯Z]�|.�Ã�Y|¿Y� �Y� | ] � d�¸£� É�Ì³DNA�

]�µÂ¸v»Ä ½Z�°Ë�Á�Ã|»M�d�{ Ä¿Â¼¿�d�¸£�É�Z� �,ZÅ��
]�µÂ¸v»� �Y� �fÌ·Á�°Ì»Ä �Ã{Z¨f�Y� �Ìj°e�ÉY�]� Ã|»M�d�{

|�. 

�µÁ|m� .d�´¿Y��Â�À»�Ä]�Ã|��Ã{Z¨f�Y�ÉZÅ�³�Z£M�É|ÌeÂX¸¯Â¿�Ê·YÂe�Á�{Y| e �É�Z´¿DNA�ÄËY|m dÀ��Â¸§��Z¿Â»Á{Â��ÉZÅ  
É|ÌeÂX¸¯Â¿�Ê·YÂe�ZÅ�³�Z£M ZÅ�³�Z£M  

CTACGGCAAGGCGACGCTGACG BOX BOX PCR 
ATGTAAGCTCCTGGGGATTCAC ERIC1 ERIC PCR 
AAGTAAGTGACTGGGGTGAGCG ERIC2  

  

»Z¿�]È�� Êe�Y�uBOX-PCR���Ë�� ¶uY�»� �Z�Y� �]
d§�Ë~a�¹Zn¿Y: ��d���YÁ�Ä¬Ì«{ �ÄÌ·ÁY�É�Z�)oC ��(�,

���d���YÁ� ÄÌ¿Zi � ÄËÂ¿Zi� É�Z�)oC ��(� ,����ÄÌ¿Zi
��³�Z£M�µZ�eY)oC �� (�Á����³�Z£M���]�Ä¬Ì«{)oC �� (
�\·Z«� �{�Ä¯���d§�Ë~a�c�Â��Äy�q .»Z¿�]È��Êe�Y�u
ERIC-PCR�»Z¿�]� Ä]Z�»� �Ì¿È BOX-PCR��ÉZ»{� Z]� Á

¸u�»È���³�Z£M�µZ�eY���m�{È��¹Zn¿Y��ÂÌ�¸��|.  
  

É�Z¼Ì]� ½Â»�M� É�Z»M� ¶Ì¸ve� Á� ÄË�ne �Á� ÊËY�
Ê³|¿�Y{�Z]  

Ë�neÈ�¿ZË�YÁ�ËZ¬»�Á��È��¾°¿Y{��Á��Ä]�cZ¨��¾Ì´¿ZÌ»
)��/�P < (�Ê�y� µ|»� �Á�� �Y� Ã{Z¨f�Y� Z]� Á

SAS��)SAS 9.1 SAS institute, Cary, NC (�¹Zn¿Y
                                                                                
1. King B 
2. SAS general linear model procedure (GLM) 
 

d§�³ .Ã{Y{��À¯Y�a�½{Â]�µZ»�¿ �É�Z»M��Ì·Z¿M��Y�¶^«�ZÅ
¹�¿� �Y� Ã{Z¨f�Y� Z] � �Y�§YSAS�� �ËZ»�M|� .�c�Â�� �{

Y� Ã{Z¨f�Y� Z]��À¯Y�a�ÊÀvÀ»�½{Â^¿�µZ»�¿µÂ»�§� � �ÉZÅ
Ê�f¬»,�Ã{Y{�¶Ë|^e d§�³�c�Â�� ZÅ .�ÊeZ¨�� {�Â»� �{

�¾Ì]��{��¨��{|��Ä¯ZÆ¿M�É{|��¶Ë|^e��Y�,d�Y{�{ÂmÁ
��Ã{Z¨f�Y�|.  

  
Ä�Ây�¶Ì¸ve�Á�ÄË�ne ��Y�¶�Zu�lËZf¿�ÉYrep-PCR   

� �Y� ¶�Zu� lËZf¿� ¶Ì¸ve� Á� ÄË�ne� ÉY�]rep-PCR��Y|f]Y
|�Y�c�Â��Ä]�\Ìe�e� Ä]� ZÅ|¿Z]� �Â�u�¹|�� ZË� �Â�u�{Y

¹�¿� �{� Á��z�»�®Ë� Á� �¨� � �Y�§YExcel�� {�YÁ�| .��Y
Ä]Z�e�µÁ|m�{ZnËY�dÆm��Ë�eZ»�¾ËY�٢ÄËY|m�¾Ì] ��]�ZÅ

�ËY{� Ä]Z�e� \Ë��� ÉZÀ^»�٣� Ã{Z¨f�Y�| .�Á� ÄË�ne
                                                                                
3. Similarity matrix 
4. Dice�s coefficient 

5.0x



  {Y��Ì� : ·Z�»È�Ê°Ìf¿���ÂÀe �Z¿Â»Á{Â� ÉZÅ ¸§dÀ��Â Ã|�Y|m �Y ��Y�» ¹|À³...  ��� 

Ä�Ây� ¶Ì¸ve ��Y� Ã{Z¨f�Y� Z]� ,Ä]Z�e� µÁ|m� �Z�Y�]� ÉY
�ºfË�Â´·YUPGMA )unweighted pair group method 

with arithmatic average (¹�¿� Á �É�eÂÌb»Z¯� �Y�§Y
NTSYSpc-2.02e��º���Ê°Ìf¿���ÂÀe� ¹Y�³ÂÀ§� Á� ¹Zn¿Y

�|.  
  

lËZf¿  
ePÉ�f¯Z]��Ìi �o�Z«�Ê»ÂÌ¸�Ì»�|����Y�É�Ì³Â¸m��{� ZÅ

Ggt 
¾Ë�f�Y� ÊËZ¿YÂe� Ê���]� ¾ËY� �{ �{�Â»� ÊËZË�f¯Z]� ÉZÅ

� �³�Z¼Ì]�Ê»ÂÌ¸�Ì»� |��� �Y�É�Ì³Â¸m� �{�Ê���]Ggt, 
d�¯� �Á�� Ä]� ÃZ´�ËZ»�M� �ËY��� �{���{� ¶]Z¬f»

®f�e �cÁZ¨f»�ÊËY~£��Ìv»��Â¿�Á{�ÉÁ��Á�É�fa�ÉZÅ
�Ä ·Z�»|� .ÄËY|m�¾Ì]�,lËZf¿�Ä]�ÄmÂe�Z] �c�|«���¿��Y�ZÅ

À »� �ZÌ�]� ¥ÔfyY� Ê³|¿�Y{�Z]Z� {ÂmÁ� É�Y{�d�Y{

)�µÁ|m�( .¾Ë�f�Y�½ZÌ»��Y Ê���]�ÉZÅ � Ã|��{���Ìv»
� ÊËY~£PDA� ¾Ë�f�Y� ,8B�� Z]��/����¾Ë�f�Ì]� ,|��{

�� Ê³|¿�Y{�Z]� Ä]� d^�¿� YGgt�{Y{� ½Z�¿� {Ây� �Y .
¾Ë�f�Y � ÉZÅUTPF68� ,F117� ,CHA0� ,F82� ,F70��Á

B2�^e���{È��¾ËY�Ê³|¿�Y{�Z]�½Y�Ì»�Á�|Àf�Y{�Y�«�É| ]
¾Ë�f�Y À »� cÁZ¨e� ZÅZd�Y|¿� ºÅ� Z]� É�Y{ .�¾Ë�f¼¯

� Ê³|¿�Y{�Z]� ½Y�Ì»�{�� ÊËY~£� �Ìv»PDA��Ä]� �Â]�»
�¾Ë�f�YB4�� {Á|u� �{�Ä¯���{Â]�|��{ .Â»�M�lËZf¿�½

� Ê³|¿�Y{�Z]�{�� ÊËY~£� �Ìv»Waksman��Z]� É|u� Ze
� ½Â»�M� ¾ËY� �Y� ¶�Zu� lËZf¿�{�� ÊËY~£� �Ìv»PDA�

]� ,{Â]�cÁZ¨f»Ä É�Â� ¾Ë�f�Y�Ê� ]�ÉY�]� Ä¯ �½Y�Ì»� ,ZÅ
� Ê³|¿�Y{�Z]� dÌ�Zy� �Y� É�f�Ì]�{��ÊËY~£� �Ìv»� ¾ËY

|��Ã|ÅZ�».  
  

  
�µÁ|m� .¾Ë�f�Y�Ê³|¿�Y{�Z]��iY |m�dÀ��Â¸§��Z¿Â»Á{Â��¦¸fz»�ÉZÅ�ÄÌ¸���]�Ã|�YG. graminis var. tritici ��Ìv»��Â¿�Á{�ÉÁ�

cÁZ¨f»�ÊËY~£  
Mycelial inhibition on waksman agar (%) Mycelial inhibition on PDA medium* (%) Bacterial isolates 

58.16bcd  54.44a** 8B 
58.34bc  45.46b UTPF68 
59.33b  43.83bc F117 
62.08a  43.53bc CHA0 

57.43cde  42.43bc F82 

56.44def  42.66bc F70 
56.58def  42.23bc B1 
55.14f  41.76cd F133 
56.16ef  40.95cd UTPF5 
12.13l  40.22cd F23 
55.07f  40.5cd 30B 
47gh  38.9cde 34B 
48.1g  37.76efd B6 
46.2h  36.66efdg B2 
22.4k  36.60efdgf PF5 
34.16j  35.56efgh B21 
35.33j  34.43fghi F113s 
43.7i  34.43fghi B11 

21.66k  15hi B4 
* �Ê³|¿�Y{�Z]�|��{Z]��µÂ»�§(R - r)/R × 100��Á�É�fa�®f�e��¯�»��Y�Ê»ÂÌ¸�Ì»�|���¾Ë�f�Ì]�½M��{�Ä¯�,|��Ä^�Zv»r��Ê»ÂÌ¸�Ì»�|��

¸¯�d¼��Ä]�É�fa�®f�e��¯�»��YÂ�É�f¯Z]�Ê¿d�Y . 
** À »�¥ÔfyY�Ä]Z�»�¥Á�u�Z]��Ë{Z¬»Z�t����{�É�Y{���|¿�Y|¿�|��{)¾ÌÌ e �Ã|�Z]�¾°¿Y{�½Â»�M(. 

  

�Ì]� Ê³|¿�Y{�Z]� dÌ�Zy� ¾Ë�f�{��ÊËY~£� �Ìv»
Waksman�� {�Y|¿Zf�Y� ¾Ë�f�Y� Ä]� �Â]�»CHA0�{Â] .
�¾Ë�f�Y8B�� ÃY�¼Å� Ä]� �Ì¿UTPF68�� ÁF117�^e�� �{È�

� Ê³|¿�Y{�Z]� ½Y�Ì»� Á� |Àf§�³�Y�«� É| ]ZÆ¿M��cÁZ¨e
À »Z{Y|¿� ½Z�¿� É�Y{ .�Ê� ]� Ê³|¿�Y{�Z]� dÌ�Zy

¾Ë�f�Y � ZÅ�{�{Â]� �f¼¯� �ZÌ�]�ÊËY~£��Ìv»�¾ËY.��ÉY�]
µZj»,��Ê³|¿�Y{�Z]F23��ZËPF5 �{ PDA��,{Â]�ÄmÂe�¶]Z«

Êe�Â�� �{ � Ä¯�{ Waksman���ZÌ�]� Ê³|¿�Y{�Z]
¦Ì � ¾Ë�f�Y�¾ËY��Y�É�e |��Ã|ÅZ�»�ZÅ .  
  
�ËZ¬»È���Á�� �Z�Y� �]� Ã|�|Ì·Âe� �Â§Á�|Ì�

É�f»Âf§Á�f°b�Y  
��{� ¾Ë{�ÁÂËZa� �Â§Á�|Ì�� |Ì·Âe� ½Y�Ì»� Ê���]� ¾ËY� �{

¾Ë�f�Y v»� �{� ¦¸fz»� ÉZÅËZa� �]� ÊËY~£� �ÌÈ�



���� 

�É�Â¿� [~m� ½Y�Ì»� Á� ��Âf»� |u� �{� ZÅ
�kÂ»�µÂ����� Z]� �]Y�]� �f»Â¿Z¿����

�¾Ë�f�Y��{�[~m�½Y�Ì»�¾Ë�f�Ì]B6��|��Ã|ÅZ�»
{Â]�  

 
ËZa�d�¯��Ìv»��{�ÊËZË�f¯Z]�ÉZÅÈ��cZÀÌ�¯Â�  

Ä·ZÅ� \Ìe�e� Ä]� Ä¯� {Â]�� ÉZÅ������ Á���
�|¿{Y{�¶Ì°�e�É�f»��¶°��� ��¾Ë�f�Y��ÉZÅF82�,

·Âe� Ä]� �{Z«�pÌÅ� Á� |¿{Â^¿�dÌ·Â]Zf»� ¾ËY� |Ì
�ÊËY~£��Ìv»SMA�|¿{�°¿�{ZnËY�  

½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�Ê���]  
Ä¼Ì¿� c�Â�� Ä]� É�Ì³�=¼¯��Y� Ã{Z¨f�Y� Z]� Á� Ê

�Ä¯�,|��¹Zn¿Y�®Ë�°Ìa�|Ì�Y�µÂ¸v»�Ä]�Äf�£M�ÉZÅ~£Z¯
ÃÂÆ«�Ä]�Ã{Z»�¾ËY�²¿���ÌÌ¤e�½M��{�½Z�¿�ÉY�|ÀÅ{Ç��|Ì·Âe

{Â]� ½�Á�|Ì� �¾Ë�f�Y� �f�Ì]��Ê���]� {�Â»�ÉZÅ
�|¿{Â]� ½�Á�|ÌÅ� |Ì¿ZÌ�� ÊeÁZ¨f»� �Ë{Z¬»� |Ì·Âe� Ä]� �{Z«
�½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�½Y�Ì»�¾Ë�f�Ì]

�ÉZÅUTPF68�,F133�,UTPF5�,F70�,
�d�~³��Y�| ]�¥� »�~£Z¯�{���²¿��Á�{Â]

ÃÂÆ«�²¿��Ä]�d�Z��Z»�y�ÉY�|»M�{�ÊË��µÁ|m����
�ÉZÅF82� ,8B� ,34B�� Á30B��Ä]� �{Z«

{Â^¿� �Y�§|¿��¥� »� ÉZÅ~£Z¯� ²¿�� Á

����������ÃZÌ³��¿Y{��Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��,���,�½Zf�]Ze�Á��ZÆ]����

� Ê���]� É�f»Âf§Á�f°b�Y� �Á�� Z]� Á� cZÀÌ�¯Â�|���
¾Ë�f�Y�Ä]��Â]�»�¾Ë{�ÁÂËZa�|Ì·Âe�½Y�Ì»�¾Ë�f�Ì]��ÉZÅ

F70�� Á30B�� {Â]�� ¶°�����
� ¾Ë�f�Y� �{� ¾Ë{�ÁÂËZa� |Ì·Âe� ½Y�Ì»CHA0��Ä]� d^�¿

¾Ë�f�Y� �ËZ���É�Â¿� [~m� ½Y�Ì»� Á� ��Âf»� |u� �{� ZÅ
���{�½M� �Y�¶�Zu�kÂ»�µÂ

{Â]���¾Ë�f�Y��{�[~m�½Y�Ì»�¾Ë�f�Ì]
�½Y�Ì»�Ä]�Ä¯����{Â]

¾Ë�f�Y���Âe�¾Ë{�ÁÂËZa�|Ì·Âe�Ê���]�ËZa�d�¯��Ìv»��{�ÊËZË�f¯Z]�ÉZÅ

¾Ë�f�Y���Âe��Â§Á�|Ì��|Ì·Âe�Ê���]�ÉZÅ��ÊËZË�f¯Z]

�¾Ë{�ÁÂËZa��]�ÃÁÔ��dÀ��Â¸§�ÉZÅ{Z¿Â»Á{Â��Ä
Ê»�|Ì·Âe��Ì¿�É�´Ë{�ÉZÅ�Â§Á�|Ì���|ÀÀ¯�Alexander, 

Ã�Y|¿Y� ÉY�]� �Á�� ¾ËY� �Y� ,��É�Ì³
É�f¯Z]� É|Ì·Âe� ¶¯� �Â§Á�|Ì��|�� Ã{Z¨f�Y� ZÅ� ��lËZf¿

Ã�Y|¿Y�lËZf¿� Z]�É|u�Ze�É�Ì³��É�Ì³
d�Y{� Ê¿YÂz¼Å� ¾Ë{�ÁÂËZa,�Ä]�¾Ë�f�Y� Ä¯� É�Â���ÉZÅ

Ã�Y|¿Y� �Á�� ¾ËY� �{��¾Ë�f�Ì]� É�Ì³
�µÁ|m����  

¾Ë�f�Y���Âe��ZXeÁ�a�|Ì·Âe�½Y�Ì»�Ê���]�É�f¯Z]�ÉZÅ  
¸¯�ÊËZ¿YÂe��{�Ä¯�ÊËZÅÂ�Ì¿Ã�½{�¯��Ä]�Á

É�f¯Z]�µ�fÀ¯ÂÌ]�dÌ¸]Z«�½M�µZ^¿{��É�Z]�Ê¼Æ»��¬¿�ZÅ
O�Sullivan et al., 1991� ����{

�|¿{Â]��ZXeÁ�a�|Ì·Âe�Ä]��{Z«�ZÅ
¾Ë�f�Y�Ä]��Â]�»�½M�|Ì·Âe�½Y�Ì»�¾Ë�f�Ì]�Á��ÉZÅ30B�

� Á8B�Ä·ZÅ� \Ìe�e� Ä]� Ä¯� {Â]
Ê¸Ì»��|¿{Y{�¶Ì°�e�É�f»

B4�� ÁB2�·Âe� Ä]� �{Z«
Ä·ZÅ��ÉY�{��ÊËY~£��Ìv»

  
½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�Ê���]

Ã�Y|¿Y� ¾ËY�Ä¼Ì¿� c�Â�� Ä]� É�Ì³
�Ä¯�,|��¹Zn¿Y�®Ë�°Ìa�|Ì�Y�µÂ¸v»�Ä]�Äf�£M�ÉZÅ~£Z¯

ÃÂÆ«�Ä]�Ã{Z»�¾ËY�²¿���ÌÌ¤e�½M��{
Å� |Ì¿ZÌ�{Â]� ½�Á�|Ì

�|¿{Â]� ½�Á�|ÌÅ� |Ì¿ZÌ�� ÊeÁZ¨f»� �Ë{Z¬»� |Ì·Âe� Ä]� �{Z«
��µÁ|m�-�� ���½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�½Y�Ì»�¾Ë�f�Ì]

¾Ë�f�Y�Ä]��Â]�»��ÉZÅ
PF5��ÁF33��d�~³��Y�| ]�¥� »�~£Z¯�{���²¿��Á�{Â]
���ÃÂÆ«�²¿��Ä]�d�Z�

¾Ë�f�Y� ,¶]Z¬»��{��ÉZÅ
{Z»� ¾ËY� |Ì·ÂeÇ�{Â^¿� �Y�§

���  ����������

� Ê���]� É�f»Âf§Á�f°b�Y� �Á�� Z]� Á� cZÀÌ�¯Â�
¾Ë�f�Y�Ä]��Â]�»�¾Ë{�ÁÂËZa�|Ì·Âe�½Y�Ì»�¾Ë�f�Ì]

B6� ,F133� ,B4� ,34B� ,F70

� ¾Ë�f�Y� �{� ¾Ë{�ÁÂËZa� |Ì·Âe� ½Y�Ì»
 

�¶°����¾Ë�f�Y���Âe�¾Ë{�ÁÂËZa�|Ì·Âe�Ê���]
  

¾Ë�f�Y���Âe��Â§Á�|Ì��|Ì·Âe�Ê���]
��Á��Ä]CAS  
¯�Zn¿M��Y�¾Ë{�ÁÂËZa��]�ÃÁÔ��dÀ��Â¸§�ÉZÅ{Z¿Â»Á{Â��Ä

Ê»�|Ì·Âe��Ì¿�É�´Ë{�ÉZÅ�Â§Á�|Ì�
1991�	�Zuberer�Ã�Y|¿Y� ÉY�]� �Á�� ¾ËY� �Y� ,

É�f¯Z]� É|Ì·Âe� ¶¯� �Â§Á�|Ì�
Ã�Y|¿Y�¾ËY� �Y�¶�Zu�Ã�Y|¿Y�lËZf¿� Z]�É|u�Ze�É�Ì³

d�Y{� Ê¿YÂz¼Å� ¾Ë{�ÁÂËZa
F133� ,B6�� ÁB4�Ã�Y|¿Y� �Á�� ¾ËY� �{

�|¿{�¯�{ZnËY�Y��Ä·ZÅ��µÁ|m
  

¾Ë�f�Y���Âe��ZXeÁ�a�|Ì·Âe�½Y�Ì»�Ê���]
dÌ·Â]Zf»��Y�Ê°Ë�¸¯�ÊËZ¿YÂe��{�Ä¯�ÊËZÅ

É�f¯Z]�µ�fÀ¯ÂÌ]�dÌ¸]Z«�½M�µZ^¿{
Ê»�¯� �ZXeÁ�a� ,|Àd�Y��., 1991

¾Ë�f�Y��f�Ì]�Ê���]�¾ËY��|¿{Â]��ZXeÁ�a�|Ì·Âe�Ä]��{Z«�ZÅ
¾Ë�f�Y�Ä]��Â]�»�½M�|Ì·Âe�½Y�Ì»�¾Ë�f�Ì]�Á



Ã|�Y|m �Y ��Y�» ¹|À³���  ��� 

d�Y|¿�ÊeÁZ¨e�pÌÅ�|ÅZ��É�fa�ÉZÅ�  

��Á��Ä]�É�f¯Z]�ÉZÅCAS 
ÊËZË�f¯Z]�¾Ë�f�Y 

F133 
B6 
B4 
PF5 

CHA0 
8B 

F117 
30B 
34B 

UTPF68 
UTPF5 

F23 
F70 
B1 

F113s 
F82 
B21 
B11 
B2 

�t����{�É�Z��|��{�d�Y�  

  
��Ìv»Skim milk agar�  

¾Ë�f�Y���Âe�½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�½Y�Ì»�Ê���]�É�f¯Z]�ÉZÅ  
 

F82 

B4- 

B6 

UTPF68 

®f�e�¶yY{��{�Á��Y�«�¥� »�~£Z¯�É�fa�ÉZÅ�Á�d§�³
Ì·ÁY�²¿���Y�¥� »�~£Z¯È��,¹�¯�Ä]�{��ÃÂÆ«�ÃÂÆ«�,¾�Á��ÉY��Ã�Ìe�ÉY
�ZÌ¬»�Ä��Ze�|��ÊÅ{�  

��Á�� Z]� Á� kY�zf�Y� Ã|�� |Ì·Âe� ®ÌeÂÌ]
�Ê]ZË��Y|�� �¾Ë�f�Y�ÉZÅB1�� ÁB6��Z]�\Ìe�e�Ä]

Ê¸Ì»� �]� ¹�³Á�°Ì»��½Y�Ì»� ¾Ë�f�Ì]� ,�fÌ·
� |¿{�¯� |Ì·Âe� Y�� ®ÌeÂÌ]�� ¶°��-�� ���ÃÁ�³� �{

  {Y��Ì��� ·Z�»È�Ê°Ìf¿���ÂÀe �Z¿Â»Á{Â��ÉZÅ ¸§dÀ��Â Ã|�Y|m

¾Ë�f�Y� ¾ËY� ÉY�]� Ã|�� Ã{Z¨f�Y��~£Z¯� ²¿�� Z]� ZÅ®f�e�d�Y|¿�ÊeÁZ¨e�pÌÅ�|ÅZ��É�fa�ÉZÅ

µÁ|m����¾Ë�f�Y��Â§Á�|Ì��|Ì·Âe�½Y�Ì»�Ê���]���Á��Ä]�É�f¯Z]�ÉZÅ
¹Á{��Á���{�Ä·ZÅ���«��Ê¸Ì»��f»� �¹Â���Á���{�Ä·ZÅ���«�Ê¸Ì»��f»� 

16.70a 19.83a  
15.5a 17.66b 

15.13a 17.5b 
12.16b 14.00cd 
11.6bc 15.26c 
10.78bc 13.45de 
10.09cd 12.75de 

10cd 12.66de 
9de 11.00fg 

8.76def 12.10ef 
7.4efg 9.90ghi 
7.33fg 9.83ghi 
7.1gh 10.43gh 
6.43gh 9.36hi 
6.33gh 9.5ghi 
6.16gh 8.5i 

6gh 8.66i 
5.5h 8.33i 
3i 6.33j 

d�Y�Ã|��¹Zn¿Y���Ì§��Á��Z]�¾Ì´¿ZÌ»��»M�¥ÔfyY�¹|���´¿ZÌ]�Ä]Z�»�¥Á�u�t����{�É�Z

�¶°����¾Ë�f�Y���Âe��ZXeÁ�a�|Ì·Âe�Ê���]��É�f¯Z]�ÉZÅ�{���Ìv»

�µÁ|m���¾Ë�f�Y���Âe�½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�½Y�Ì»�Ê���]
¾Ë�f�Y�É�f¯Z]�ÉZÅ ²¿���ÌÌ¤e 

F82-8B-34B-30B

-B21-F113s-B2-F23

B6-F117-B11-B1

UTPF68-F133-UTPF5-F70-PF5

®f�e�¶yY{�É�f¯Z]�ÉZÅ�²ÀÌ¯�ÊËY~£��Ìv»�ÉÁZu�É�fa�ÉZÅ�Ê]���Ã{Y{�d�¯�|�®f�e�¶yY{��{�Á
�Ê]ZË��Y�¥� »�~£Z¯�²¿���ÌÌ¤e��Z�Y��]�½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�| ]��Á��Á{|���Ì·ÁY�²¿���Y�¥� »�~£Z¯

d§ZË�²¿���ÌÌ¤e�É�mM�dËZÆ¿��Y�¥� »�~£Z¯�²¿���ÌÌ¤e�½Y�Ì»�,�Z�Y�¾ËY��]�Ä¯��¨� �ZÌ¬»�Ä��Ze

É{�®ÌeÂÌ]��µÂÀÌ�Â¸³Á�Â¸§�¶Ìf�Y
¾Ë�f�Y���Âe�É�f¯Z]�ÉZÅ  

�Z���d�¯��Ìv»�¶yY{��{�É�f¯Z]�ÉZÅÇ��d·Z»
� c|»� Ä]� ½ÂÌ�Z]Â°¿Y� �Y� | ]� Á� |�� d�¯���

Êf¿M� d�Z����Á�� Z]� Á� kY�zf�Y� Ã|�� |Ì·Âe� ®ÌeÂÌ]
HPLC��Ê]ZË��Y

���� Á����Ê¸Ì»� �]� ¹�³Á�°Ì»
Êf¿M�� |¿{�¯� |Ì·Âe� Y�� ®ÌeÂÌ]

  

¾Ë�f�Y� ¾ËY� ÉY�]� Ã|�� Ã{Z¨f�Y
  

�¹Â���Á���{�Ä·ZÅ���«
19.83a
17.66b
17.5b

14.00cd
15.26c
13.45de
12.75de
12.66de
11.00fg
12.10ef
9.90ghi
9.83ghi
10.43gh
9.36hi
9.5ghi
8.5i
8.66i
8.33i
6.33j

�ËZ¬»È�d�Y�Ã|��¹Zn¿Y���Ì§��Á��Z]�¾Ì´¿ZÌ»

  

m�{È�²¿���ÌÌ¤e
� 

� 

� 

� 

¾Ë�f�Y�®f�e�¶yY{�É�f¯Z]�ÉZÅ
�Ê]ZË��Y�¥� »�~£Z¯�²¿���ÌÌ¤e��Z�Y��]�½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�| ]��Á��Á{

�Á��{d§ZË�²¿���ÌÌ¤e�É�mM�dËZÆ¿
  

Êf¿M�|Ì·Âe�Ê���]�É{�®ÌeÂÌ]
�DAPG��¾Ë�f�Y���Âe

¾Ë�f�Y��Z���d�¯��Ìv»�¶yY{��{�É�f¯Z]�ÉZÅ
�¼z»�� c|»� Ä]� ½ÂÌ�Z]Â°¿Y� �Y� | ]� Á� |�� d�¯



���� 

�¾ËY� |Ì·Âe� Ä]� �{Z«� ªÌ¬ve� ¾ËY� �{� ,|¿{Â]� Ã|����Y�³
Ã�Y|¿Y�¶]Z«�½M� �Y|¬»� ZË� |¿{Â^¿�®ÌeÂÌ]��{Â^¿�É�Ì³

  
��Á��Z]�É�f¯Z]�ÉZÅHPLC���cÁZ¨f»�¥Á�u�Z]��Ë{Z¬»
��Ì§�½Â»�M��  

�ÉZÅ8B��ÁB1���yZ��Z]����Ä]�,{Â]
¾Ë�f�Y�¾ËY� Ä]� Äf�£M�ÉZÅ��ºËÔ�� ZÅ

�{Â]��ÌqZ¿��ZÌ�]�Ã|���µÁ|m����  

d�¯�®«ZeY��ËY����{�ÃZÌ³�É|���ÉZÅ�Âf¯Z§�Á�Ã�ÂyZa�É�Z¼Ì]��Y�É�Ì³Â¸m��{�É�f¯Z]�ÉZÅ 
Total fresh weight of plant(g) 

0.30d 
0.56abcd 
0.62abcd 
0.50bcd 

0.80ab 
0.51bcd 
0.49bcd 
0.57abcd 

0.93a 
0.74abc 
0.53bcd 
0.57abcd 
0.72abc 

0.68abcd 
0.71abc 

0.60abcd 
0.60abcd 
0.82ab 

0.60abcd 
0.38cd 
0.76ab 

Ä·Â·� �Y� ¾fyZ�� k�Zy� �Y� | ]�}� É�Z�Y|m� Á� ZÅ�cY�
Ä�Ë�� Ä]� Ã|�� ¶�f»� dÌ·Â°Ì»�Á�Ã�Y|¿Y� ZÅ�|�� É�Ì³��

����������ÃZÌ³��¿Y{��Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��,���,�½Zf�]Ze�Á��ZÆ]����

F117�,F113s�,CHA0�,B2��Á
�|Ì·Âe�½Y�Ì»�Ä¯� ,|Àf§�³�Y�«DAPG��¾ËY� �{
À »� cÁZ¨e� É�Z»M� �Zv·� �Y� ZÅZd�Y|¿� É�Y{��
|¿�Y{� 0Ô^«� Ä¯� ÊËZÅÇ�� ½�DAPG�

�¾ËY� |Ì·Âe� Ä]� �{Z«� ªÌ¬ve� ¾ËY� �{� ,|¿{Â]� Ã|����Y�³
Êf¿M�Ã�Y|¿Y�¶]Z«�½M� �Y|¬»� ZË� |¿{Â^¿�®ÌeÂÌ]

��¶°�����  

É{�®ÌeÂÌ]�¶Ìf�Y�¾Ë�f�Y���Âe�µÂÀÌ�Â¸³Á�Â¸§���Á��Z]�É�f¯Z]�ÉZÅ
�t����{��À »�¥ÔfyY�|��{Z�|¿�Y{��Y{��Ã|��¾ÌÌ eZ]���Ì§�½Â»�M

�Á� Ã�ÂyZa� É�Z¼Ì]� �]� É�f¯Z]� ÉZÅ
�ËY����{�ÃZÌ³�É|���ÉZÅ�Âf¯Z§�d�¯�®«ZeY  

��Y��Ì£�Ä]�Ê���]�¾ËY��{�Ã{Z¨f�Y�{�Â»�ÉZÅ
À »� c�Â�� Ä]Z�ºËÔ�� �ÅZ¯� h�Z]� É�Y{

�É�Z¼Ì]� �Y� Ê³|¿�Y{�Z]� ½Y�Ì»� ¾Ë�f�Ì]

¾Ë�f�Y�Ä]��Â]�»��ÉZÅ
ÄeÂ]� �{� Ä¯�É�Â��¾Ë�f�Y�¾ËY� Ä]� Äf�£M�ÉZÅ

Ã|ÅZ�»��{Â]��ÌqZ¿��ZÌ�]�Ã|�
  

¾Ë�f�Y��Ìi�d�¯�®«ZeY��ËY����{�ÃZÌ³�É|���ÉZÅ�Âf¯Z§�Á�Ã�ÂyZa�É�Z¼Ì]��Y�É�Ì³Â¸m��{�É�f¯Z]�ÉZÅ
Diseases incidence 

 3.0ab* 
 2.5abc 
 2.25bcd 
 2.0cde 
 F113scde 
 2cde 
 1.75cde 
 1.75cde 
 1.75cde 
 1.75cde 
 1.75cde 
 1.5de 
 1.5de 
 1.5de 
 1.5de 
 1.25ef  
 1.25ef 
 0.5f 
 0.5f 
 3.25a 
  

À »�¥ÔfyY�Ä]Z�»�¥Á�u�Z]��Ë{Z¬»Z�t����{�É�Y{���|¿�Y|¿�|��{���Ì§�½Â»�M�Z]�Ã|��¾ÌÌ e��  

ÄeÂ]��{�É�Z¼Ì]�c|��¾ÌÌ e��]�ÃÁÔ���Ã|��Z¼Ìe�ÉZÅ
��e�½�Á�,É�f¯Z]�ÉZÅZÆ¿M��Ä¸�Z§Ô]��Ì¿

Ä·Â·� �Y� ¾fyZ�� k�Zy� �Y� | ]
Ä�Ë�� Ä]� Ã|�� ¶�f»� dÌ·Â°Ì»�Á

���  ����������

¾Ë�f�Y�É| ]�É�Z»M��ÉZÅF117

UTPF68��|Ì·Âe�½Y�Ì»�Ä¯� ,|Àf§�³�Y�«
¾Ë�f�Y�À »� cÁZ¨e� É�Z»M� �Zv·� �Y� ZÅ

¾Ë�f�Y� �Y� Ê� ]�|¿�Y{� 0Ô^«� Ä¯� ÊËZÅ

�¶°����Êf¿M�|Ì·Âe�Ê]ZË��Y�É{�®ÌeÂÌ]

  
eP¾Ë�f�Y� �Ìi��Á� Ã�ÂyZa� É�Z¼Ì]� �]� É�f¯Z]� ÉZÅ

�ËY����{�ÃZÌ³�É|���ÉZÅ�Âf¯Z§
¾Ë�f�Y�¹Z¼e���Y��Ì£�Ä]�Ê���]�¾ËY��{�Ã{Z¨f�Y�{�Â»�ÉZÅ

B4�� ÁF82�À »� c�Â�� Ä]
|¿|�� É�Z¼Ì]� ��É�Z¼Ì]� �Y� Ê³|¿�Y{�Z]� ½Y�Ì»� ¾Ë�f�Ì]

  
�µÁ|m���eP¾Ë�f�Y��Ìi

Bacterial isolates 

B4 

F82 
B11 
PF5 

F113s 

B6 
F23 
B21 
B2 
34B 
30B 

UTPF5 
F70 
F117 

CHA0 
UTPF68 

F133 
B1 
8B 

Cin** 
C*** 

*�À »�¥ÔfyY�Ä]Z�»�¥Á�u�Z]��Ë{Z¬»
*�Ã{Â·M�|ÅZ�  

***�º·Z��|ÅZ�  
  

ÄeÂ]��{�É�Z¼Ì]�c|��¾ÌÌ e��]�ÃÁÔ�
¾Ë�f�Y�Á�o�Z«�Z]���e�½�Á�,É�f¯Z]�ÉZÅ



  {Y��Ì� : ·Z�»È�Ê°Ìf¿���ÂÀe �Z¿Â»Á{Â� ÉZÅ ¸§dÀ��Â Ã|�Y|m �Y ��Y�» ¹|À³...  ��� 

½�Á�½Y�Ì» Ã�Y|¿Y��e �¾Ì]�ÊÆmÂe�¶]Z«�cÁZ¨e�Ã|��É�Ì³
��Y� É�ZÌ�]� �{� ½M� cÁZ¨e� Á� d�Y|¿� ¦¸fz»� ÉZÅ�Z¼Ìe

{Â]� ½Z�°Ë� É�Z»M� �Zv·� �Y� ZÅ�Z¼Ìe .� {ÂmÁ� Z]�,¾ËY
½�Á� ¾Ë�f�Ì] Ã�Y|¿Y� �e ÄeÂ]� Ä]� �Â]�»� Ã|��É�Ì³ �ÉZÅ

�f�Y� Z]�Ã|��Z¼Ìe�¾ËB2 )�¾Ì´¿ZÌ»�Z]��/� (�¾Ë�f¼¯�Á
�Ã{Â·M�|ÅZ��Ä]��Â]�»�½M)�¾Ì´¿ZÌ»�Z]��/��¹�³ ({Â].  

  

  
�µÁ|m�.�¾Ë�f�Y�cZ�z�» d�´¿Y�ÉY�]�Ã{Z¨f�Y�{�Â»�ÊËZË�f¯Z]�ÉZÅ �É�Z´¿DNA���Á��Ä]rep-PCR   

¦Ë{� ÄËY|m�¹Z¿ ¬�À»È�
Ä¿Â¼¿ É�Y{�] 

½Z]�Ì» ½� Êf¿M�ÉZÅ �®ÌeÂÌ]
��Y�³ Ã|� 

�m�» 

� F113S |Æ�» ¹|À³ DAPG ),{Y��Ì� ����( 

� B1 k�¯ ¹|À³ DAPG, Plt, Prn ),{Y��Ì� ����( 

� F117 |Æ�» ¹|À³ DAPG, Plt, Prn ),{Y��Ì� ����( 

� CHA0 �ÌWÂ� ½ÂeÂe DAPG, Plt, Prn )Defago and Hass, 1990( 

� F70 |Æ�» ¹|À³ DAPG, Plt, Prn ),{Y��Ì� ����( 

� PF5 |Æ�» ¹|À³ DAPG )��Ì�,{Y ����( 

� UTPF68 k�¯ l¿�] DAPG, Plt, Prn )Ã{Y�|¼uY Á ,Ê¼�Z« ����( 

� UTPF5 k�¯ �ZÌa DAPG, Plt, Prn ),É�]Z� ����( 

�� F133 |Æ�» ¹|À³ DAPG, Plt, Prn ),{Y��Ì� ����( 

�� F23 |Æ�» ¹|À³ DAPG, Plt, Prn ),{Y��Ì� ����( 

�� F82 |Æ�» ¹|À³ DAPG, Plt, Prn ),{Y��Ì� ����( 

�� B6 k�¯ ¹|À³ DAPG ),{Y��Ì� ����( 

�� B2 k�¯ ¹|À³ DAPG ),{Y��Ì� ����( 

�� B21 k�¯ ¹|À³ DAPG ),{Y��Ì� ����( 

�� B11 k�¯ ¹|À³ DAPG ),{Y��Ì� ����( 

�� B4 k�¯ ¹|À³ DAPG ),{Y��Ì� ����( 

�� 8B Ä£Y�» ¹|À³ Plt, PCA )Shirzad et al., 2012( 

�� 30B Ä¿{�³ ¾Ì�Z� ¹|À³ PCA )Shirzad et al., 2012( 

�� 34B [Y�� ¹|À³ PCA )Shirzad et al., 2012( 

  
d�´¿Y É�Z´¿DNA�Á Ê°Ìf¿�� �Z^e�Y� Ê]ZË��Y�
¾Ë�f�Y É�f¯Z]� ÉZÅ �Ê·Â°·Â»� �´¿Z�¿� �Y� Ã{Z¨f�Y� Z]

rep-PCR  
� �³�Z£M� Á{� �Y� ,ªÌ¬ve�¾ËY� �{BOX�� ÁERIC�Ä] ��Â�À»

d�´¿Y �É�Z´¿DNA��ÉY�]���¯Z]�¾Ë�f�Y��Á��Ä]�É�f
rep-PCR��Ã{Z¨f�Y�| .�¾Ì]��Y�� ,¾Ë�f�Y Á{��¾Ë�f�Y

É|¿Z]�ÉÂ´·Y�ÉY�Y{ Ã|��Ìj°e,���Y�Á�|¿{Â^¿�Ê]ZË��Y�¶]Z«
|¿|��¥~u�Ä ·Z�» .,�Z�Y�¾ËY��] Ã{�Â¿��|Ì·Âe�¾Ë�f�Y

Ê]ZË��Y� ¶]Z«� ¶°�|Àq� ÉZÅ|¿Z] Â]�dËZÆ¿� �{� Ä¯� ,|¿{
� Ê°Ìf¿�� �ÂÀe� Ê]ZË��YÃ{�Â¿��c�Â�� É�f¯Z]� ¾Ë�f�Y

Ë~ad§�.   
�,�Â¼n»��{����|¿Z]DNA��Ê]ZË��Y�¶]Z«Z]���³�Z£M�Á{

BOX�� ÁREP���Y� ¹Y|¯� �Å� ºÆ�� Ä¯� ,|�� �Ìj°e
� ÉZÅ�³�Z£MBOX�� ÁREP��¶]Z«� ÉZÅ|¿Z]� |Ì·Âe� �{
Ä]� Ê]ZË��Y � \Ìe�e���� Á���{Â]� |¿Z] .�ÉZÅ|¿Z]� �Â¼n»

DNA�¶°�|Àq١�Ã|��Ìj°e,��Ê]ZË��Y�¶]Z«Z]���³�Z£M�Á{ 

BOXÁREP � ,���Ä¯� {Â]� |¿Z]�¼Å� �«YÁ� �{È��ÉZÅ|¿Z]
� Ã|��Ìj°eZ]�� �³�Z£M� Á{ BOX�ÁREP ��ÉZÅ|¿Z]

|¿{Â]� ¶°�|Àq .]� ZÅ�³�Z£M� �Y� ¹Y|¯� �ÅÄ �Ä¿Z³Y|m� �Â�
� �Ì¿���|��{�ÄËY|m� ¾Ì]� �{� Y�� Ê¸°�|Àq �½Z�¿� ZÅ

¶¯��{�Á�|¿{Y{���|��{�Ê¸a ÄËY|m�¾Ì]�º�Ì§�Â» �Z]� ZÅ
|�� Ã|ÅZ�»� �³�Z£M� Á{�¾ËY� �Y� Ã{Z¨f�Y .�Y|¿YÇ��ÉZÅ|¿Z]

«�ÉZÅ�³�Z£M��Y�¹Y|¯��Å�ÉY�]�Ê]ZË��Y�¶]ZBOX��ÁREP�
¾Ì]�\Ìe�e�Ä] ���� -��� �Á����-��� {Â]��Z]�d¨m .
d�´¿Y� ÉÂ´·Y É�Z´¿DNA �¾Ë�f�Y ��Y� Ã{Z¨f�Y� Z]� ZÅ
�ÉZÅ�³�Z£MBOX��ÁREP�]Ä e�eÌ¶°���{�\ �ÉZÅ���Á��

d�Y�Ã|��Ã{Y{�½Z�¿.  
d�´¿Y� ÉÂ´·Y � É�Z´¿DNA�º��� ¹Y�³Á�|¿{� Á �Ã|�

M� Á{� ÉY�]� �³�Z£BOX�� ÁREP� �Á�� Ä]� ,UPGMA�,
¹�¿� �Y� Ã{Z¨f�Y� Z]� Á��ËY{� Ä]Z�e�\Ë�� � �Y�§YNTSYS 

                                                                                
1. Polymorphic 



���            ÃZÌ³��¿Y{ �Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��, ��,�½Zf�]Ze�Á��ZÆ]���� 

pc-2.02e��ÉY�]� ÁÃ{�Â¿��Ä¯� {Y{�½Z�¿�É�f¯Z]�¾Ë�f�Y
Ã{�Â¿��Ä]Z�e�t����{�É�f¯Z]�¾Ë�f�Y��� - ���|��{�

Ê»�Y|m�ºÅ��Y |¿Â�.  

  

  
�¶°�� .�ÉÂ´·YDNA���Á��Ä]�Ã|��Ìj°erep-PCR ¾Ë�f�Y�ÉY�] Z]�ÉZÅ���Z³M�µ���{�ÊËZË�f¯��/�%���³�Z£M��Y�Ã{Z¨f�Y�Z]BOX .M,�

�Y|¿Y��´¿Z�¿Ç DNA )100bpGenerulerTMDNALadderMix(  

 

  
�¶°�� .Y�ÉÂ´·DNA���Á��Ä]�Ã|��Ìj°erep-PCR ¾Ë�f�Y�ÉY�] ���Z³M�µ���{�ÊËZË�f¯Z]�ÉZÅ��/� %��³�Z£M��Y�Ã{Z¨f�Y�Z]REP .M�,

�Y|¿Y��´¿Z�¿Ç DNA )100bpGenerulerTMDNALadderMix(  

  
� ,�Z�Y� ¾ËY� �]Ã{�Â¿�� \·Z«� �{� É�f¯Z]� ¾Ë�f�YÄ¿�

Ê¿Â¸¯�½Z»{Á{١�d�´¿Y� ÃÁ�³� ZË É�Z´¿٢��Y�«d§�³��Z]�Ä¯
�¥Á�uA��ZeI���z�»�ºÅ��Y��|¿|)�¶°�� .(�¹Y|¯��Å

½Z»{Á{�¾ËY� �Y ÄËY|m� �Y� ZÅ Ã|��¶Ì°�e�ÊËZÅ ��Y� Ä¯� |¿Y
�Ê°Ìf¿����¿���-��|��{�|Àf�Y{�dÅZ^��ºÅ�Z] . 

YÁY�§ÄËY|m� Ê¿ � �Y� ®Ë� �Å� �{� ZÅÄ¿��Ê¿Â¸¯� ½Z»{Á{
�¾Ì]�Ã|��ÊËZ�ZÀ�Ã{�Â¿��µÁ|m��{�¾Ë�f�Y���Ã|��½ZÌ]

d�Y .½Z»{Á{ B � ÉY�Y{Ã{�ZË��{Y| e� ¾Ë�f�Ì]� Á
¾Ë�f�Y ZÅd�.�½Z»{Á{��ËZ��Ä¯�d�Y�Êe�Â���{�¾ËY �ZÅ

� ¾Ë�f�Y�®Ë� �¬§� ¹Y|¯�Å|¿�Y{. �¹Y�³Á�|¿{��Z�Y� �]
¶Ì°�e Ã|�,�¾Ë�f�Y � Äf§�³�Y�«� ÉZÅ�½Z»{Á{� ®Ë� �{

�,|¿�Y{� Y�� Ê°Ìf¿�� dÅZ^�� ½Y�Ì»� ¾Ë�f�Ì]� Ê¿Â¸¯
]Ä É�Â� ¾Ë�f�Y�Ä¯ �Ê¿Â¸¯�½Z»{Á{��{�Äf§�³�Y�«�ÉZÅB 

¶»Z�  B1, F117, CHA0, F70, UTPF6, F133, F82, 

F23  UTPF5, B6, B2 � ÁF113S �½Y�Ì»� ¾Ë�f�Ì]

                                                                                
1. Clonal lineage 
2. Fingerprintig group 

�Ê°Ìf¿��dÅZ^�)��� -��|��{ (¾Ë�f�Y�¾Ì]� �{� Y� �ZÅ
Ê»��Z�fyY�{Ây�Ä] {|ÀÅ .`ÌeÂ¸aZÅ ÊËZ�ZÀ��ÉZÅ �Ã|�
½Z»{Á{� �Y�®Ë� �Å� �{ ZÅÉ�� ÉY�]� Ê¿Â¸¯Ã{�Â¿��¾Ë�f�Y
�ËZ»�M�{�Â»�É�f¯Z]��³�Z£M�Á{��Y�Ã{Z¨f�Y�Z]� ,BOX�Á 

REP���Á��Ä]REP-PCR��µÁ|m��{���Ã|��Ã{Y{�½Z�¿
d�Y .¼ÅÈ�½Z»{Á{ ]� ZÅÄ �½Z»{Á{��mB��®Ë�ÉY�Y{��¬§

�`ËZeÂ¸aZÅ�®Ë�Á�ÄËY|md�Y .�½Z»{Á{B�f�Ì]�{Y| e�¾Ë�
ÄËY|m `ÌeÂ¸aZÅ�Á� ZÅ �,d�Y�Ã{Y{��Z�fyY�{Ây�Ä]� Y�� ZÅ

]Ä É�Â� � Ä¯Ã{�ZË�� ,½Z»{Á{� ¾ËY� ¶yY{� �{� ÄËY|mlÀa�
Ê»� ¶Ì°�e� Y�� `ÌeÂ¸aZÅ |ÀÅ{ .`ÌeÂ¸aZÅ �t��� �{� ZÅ

�Ä]Z�e���¾Ë�f�Y�Á�|¿|��¾ÌÌ e�|��{ �Äf§�³�Y�«�ÉZÅ
�Ê°Ìf¿��dÅZ^��½Y�Ì»�¾Ë�f�Ì]�`ÌeÂ¸aZÅ�ÃÁ�³�®Ë��{

Ì]��{�Y�¾Ë�f�Y�¾ �Ê¿Â¸¯�½Z»{Á{�®Ë��{�Äf§�³�Y�«�ÉZÅ
|¿�Y{ .¾Ë�f�Y��Z�Y� ¾ËY� �] ÉZÅB1, F117, CHA0, 

F70, UTPF6, F82��ÁF133��`ÌeÂ¸aZÅ�ÃÁ�³�®Ë��{�Ä¯
� Ê¿Â¸¯� ½Z»{Á{� �{� ÁB�Ê»�Y�« � ,|¿�Ì³��� %�dÅZ^�

d�´¿Y�ÉÂ´·Y� Á�Ê°Ìf¿� �É�Z´¿DNA�¿Z�°Ë,|Àf�Y{�Ê�

M          F113s    B1      F117     CHA0    F70 pf5   UTPF68  UTPF5   F33     F133      F23       F82       B6        B2       B21      B11        B4       8B       30B         34B     

M        F113s      B1      F117     CHA0    F70         pf5   UTPF68  UTPF5   F33     F133      F23       F82        B6         B2        B21      B11       B4          8B       30B         34B   
  



  {Y��Ì� : ·Z�»È�Ê°Ìf¿���ÂÀe �Z¿Â»Á{Â� ÉZÅ ¸§dÀ��Â Ã|�Y|m �Y ��Y�» ¹|À³...  ��� 

]Ä É�Â� ¼Å�Ä¯È ����Ã|��Ìj°e�|¿Z]Z]���³�Z£M�Á{BOX�
�ÁERIC�¾Ë�f�Y�¾ËY�ÉY�] �½Z�°Ë�ZÅd�Y .¾Ë�f�Y �ÉZÅ

F23, UTPF5, B6�� ÁB2��ÃÁ�³�®Ë� ¹Y|¯� �Å� Ä¯� �Ì¿
� Ê¿Â¸¯� ½Z»{Á{� �{� Y�� Ä¿Z³Y|m� ÊbÌeÂ¸aZÅB��¶Ì°�e

Ê» ]�,|ÀÅ{Ä �Ê°Ìf¿��dÅZ^��\Ìe�e��|��{�,��|��{�,
��|��{�� Á��|��{��ÊbÌeÂ¸aZÅ�µÁY� ÃÁ�³�Ä]�d^�¿� Y�

�½Z»{Á{��{B )B1, F117 CHA0, F70, UTPF6, F82�
�ÁF133 (Ê»�½Z�¿�{Ây��Y |ÀÅ{.  

¾ÌÀr¼Å,��¾Ë�f�Y�Á{PF5�� ÁB21�]�Äq�³YÄ �\Ìe�e
½Z»{Á{� �{ ¿Z³Y|m�ÉZÅÈ C�� ÁD�Ê»�Y�« �¾Ì]� �{� ,|¿�Ì³

¼ÅÈ�¾Ë�f�Y �Y�� Ê°Ìf¿�� dÅZ^�� ½Y�Ì»� ¾Ë�f�Ì]� ZÅ
¾Ë�f�Y�Ä]�d^�¿ �½Z»{Á{�ÉZÅB )B1, F117, CHA0, 

F70 UTPF6, F133, F82, F23, UTPF5, B6, B2��Á
F113S (Ê»�½Z�¿�{Ây��Y ]�,|ÀÅ{Ä É�Â� ¾Ë�f�Y�Ä¯ �ÉZÅ

PF5��Á B21�]Ä �Ä]Z�e�t����{�\Ìe�e�� %�Á��|��{�
¾Ë�f�Y� �Y � ½Z»{Á{� ÉZÅB�Ê»Y|m |¿Â� .]Ä Ê¸¯� �Â�,�

� Ê·Â°·Â»� �´¿Z�¿REP-PCR���Z^e�Y� d�¿YÂe� Ê]Ây� Ä]
ÄËY|m�Ê°Ìf¿� � Á�|Å{�½Z�¿� Y�� ZÅZÆ¿M�Y���®Ì°¨e�ºÅ� �Y

|ËZ¼¿ .]Ä Ê¸¯� �Â�,�� ¾Ì]� �YÃ{�Â¿�ËY|mÈ��,½Â»�M� {�Â»
Ã{�ZÆq�� ÄËY|mB1, F117, CHA0, F70 UTPF6, 

F133, F82, F23, UTPF5, B6, B2� ,,F113S PF5�
ÁB21��½Z�¿� {Ây� �Y� ºÅ� Ä]�d^�¿�É{ZË�� Ä]Z�e� t��

]� ,|¿{Y{Ä É�Â� � Ä]Z�e� t��� �{� Ä¯���-�� � |��{��Y
|¿|��®Ì°¨e�ºÅ. 

  

  
�¶°�� .º���¹Y�³Á�|¿{ �Ã|��ÉY�]Ã{�Â¿�ËY|mÈ��ÊËZË�f¯Z]��Á���Z�Y��]UPGMA�ËY{�Ä]Z�e�\Ë���Z]�, )DICE (��Y�Ã{Z¨f�Y�Z]�Á
¹�¿ �Y�§Y eNTSYS pc-2.02���³�Z£M�Á{��Y�Ã{Z¨f�Y�Z]BOX��ÁERIC�½Z�¿�Ä¯ |ÀÅ{Ä¿�Ç�ÊËZ�ZÀ��Ê¿Â¸¯�½Z»{Á{ Ã|� d�Y .�¾ËY

Ë�eZ»�¶Ì¸ve�Á�ÄË�ne�Z]�¹Y�³Á�|¿{�ÊËZeÁ{��)binarymatrix (�ËZ¬»�Z]È��ÉÂ´·YDNA�|���Ìj°eÇ�ÄËY|m ��´¿Z�¿��Z�Y��]�©Â§�ÉZÅ
�Ê·Â°·Â»REP-PCR��{ZnËY�d�Y�Ã| .Ã|Ì�¯�Êe�Â���y �Ä]Z�e�t����{�Ã|���|��{���]��y)cut of line (,d�Y���Y�¹Y|¯��Å�Ä¯

�Ê¿Â¸¯�½Z»{Á{�®Ë��´¿ZËZ¼¿�½M�Z]�¹Y�³Á�|¿{���Z¬f»��Â�yd�Y .Y�¥Á�u½Z�¿�,¶°��d�Y��d¼��Ê�Ì¸´¿ |ÀÅ{Ç��Ê»Z�Y
½Z»{Á{ ZÅd� .�½Z»{Á{��Å�ÉZ��Y���-��|��{�|¿�Y{�dÅZ^��ºÅ�Z] .�{�Ä¯�Ê]M��y �Ä]Z�e�t�������´¿ZËZ¼¿�Ã|��Ã|Ì�¯�|��{

`ÌeÂ¸aZÅ�{Y| e �Ê¿Â¸¯�½Z»{Á{��Å��{�ZÅd�Y.  
  



���            ÃZÌ³��¿Y{ �Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��, ��,�½Zf�]Ze�Á��ZÆ]���� 

�µÁ|m� .�Ê¿YÁY�§¾Ë�f�Y ÊËZË�f¯Z]�ÉZÅ���Y�®Ë��Å��{Ä¿���Ê¿Â¸¯�½Z»{Á{�¾Ì]�Ã|��ÊËZ�ZÀÃ{�Â¿�`ÌeÂ¸aZÅ�{Y| e�¾ÌÌ e�Á�¾Ë�f�Y �ZÅ
��³�Z£M�Á{��Y�Ã{Z¨f�Y�Z]�Ê¿Â¸¯�½Z»{Á{��Å��{BOX��ÁERIC���Á��Ä]REP-PCR 

Ê¿Â¸¯�½Z»{Á{ ÄËY|m�{Y| e ÄËY|m�Ê¿YÁY�§ �ZÅ(%) `ÌeÂ¸aZÅ�{Y| e Ã|��ÊËZ�ZÀ��ÉZÅ 

A � ��/� � 

B �� �� � 

C � ��/� � 

D � ��/� � 

E � ��/� � 

F � ��/� � 

G � ��/� � 

H � ��/� � 

I � ��/� � 

  
�hv]  

e�½Â»�MPÉ�f¯Z]��Ìi �Ê»ÂÌ¸�Ì»�|����Y�É�Ì³Â¸m��{�ZÅ
�o�Z« Ggt¾Ë�f�Y�½ZÌ»� �Y� {Y{�½Z�¿�Å�Ê���]� {�Â»�ÉZ
�{�� d�¯� �Ìv» PDA¾Ë�f�Y� ,8B ��½Z»{Á{� Ä¯

Ê¿Â¸¯F �Ê»�¶Ì°�e�Y� �Ê³|¿�Y{�Z]�c�|«�¾Ë�f�Ì]�,|Å{
� Ä]� d^�¿� Y� GgtY�Y{d� .¾Ì�Ìa� ªÌ¬ve� �{,��¾ËY

|¿�Y{�Z]�¶»Z��¾Ë�f�YÇ�»R�iÉ�� ÄÌ¸�� �]P. drechsleri 
�Ã|����Y�³{Â]��{�Äq�Á�ÊÅZ´�ËZ»�M��ËY����{�Äq�,
Ä¿Zz¸³��ËY�� ÉY .(Shirzad et al., 2012) �ªÌ¬ve� �{

½��¾Ë�f�Y�¾ËY�Ä¯�|���z�»�Ã|���¯} |ÀÀ¯|¯�ÉZÅÇ�
Êf¿M��Â¿�Á{�|Ì·Âe ®ÌeÂÌ] PCA Á Plt �Y�Y{�Yd� .�|Ì·Âe

Êf¿M� �Â¿� Á{ �ÊËZÌ¼Ì�ÂÌ]�ÉZÅ�Ì�»� Z]� ,cÁZ¨f»�®ÌeÂÌ]
cÁZ¨f» (PCA) �®Ì¼°Ì�� |Ì�Y� �Ì�»� ªË��� �Y

(Turner & Messenger, 1986)�Á Plt ��Ì�»�ªË����Y
Ê¸a |Ìf¯(Handelsman & Stabb, 1996) ��¾Ì]� �{

É�f¯Z] �Z]�¾Ì·ÁY�ÉY�]�Á�d�Y��{Z¿��ZÌ�]� ZÅ Ho et al. 

(2005)���Y�³ |¿{�¯ .�¾Ë�f�Y� �Ì¿� ��Zu� ªÌ¬ve� �{
8B��ÄÌ¸��ÉÂ«��ZÌ�]�Ê³|¿�Y{�Z]�dÌ�Zy Ggt��ËY����{

���¿� Ä]� Á� {Y{� ½Z�¿� {Ây� �Y� Ä¿Zz¸³� Á� Ä�Ì�� ½Á�{
Ê» Á{�¾ËY�Ä¯�|�� Êf¿M��Â¿ ��iY�®ÌeÂÌ]ºÅ�ÊËY�§Y�]���ºÅ

|¿�Y{. Ä] � ¾Ë�f�Y� µZ^¿{8B¾Ë�f�Y� , � ÉZÅUTPF68�,
F117�,CHA0�,F82�,F70 �Á B2 ¼Å�Ä¯�½Z»{Á{��{�Ê´
Ê¿Â¸¯ B Ê»�Y�«�Ì³{ZË��Ê°Ìf¿�� Ä]Z�e� Á� |¿�É )��� -
���|��{ (�Y{�o�Z«��Y�Ê³|¿�Y{�Z]��Zv·�Ä]�,|¿Ggt ��{
^e�È��¾ËY� Ê³|¿�Y{�Z]� ½Y�Ì»� Á� |Àf�Y{�Y�«� É| ]

¾Ë�f�Y À »�cÁZ¨e�ZÅZd�Y|¿�ºÅ�Z]�É�Y{ .¾ËY�]ZÀ],��]Y�È�
d�´¿Y�¾Ì]�Ê¼Ì¬f�» É�Z´¿ DNA ��Á��Ä]rep-PCR�

e�ÁPiÉ�f¯Z]��Ì o�Z«�Ê»ÂÌ¸�Ì»�|����Y�É�Ì³Â¸m��{�ZÅ 

Ggt Ê»�Ã|ÅZ�» {Â� .Mavrodi et al. (2001)���{��Ì¿
�®ÌÀ°e� �Y� Ã{Z¨f�Y� Z]� {Ây�ªÌ¬ve rep-PCR �¾Ë|Àq

Ä¸¼m��Y�¾Ë�f�Y CHA0 �®Ë��{�Ä¯�|¿{�¯�ÊËZ�ZÀ��Y�
Ê»�Y�«� ½Z»{Á{ �|Ì·Âe� ½�� �Â¿� Ä�� ÉÁZu� Á� |Àf§�³

Êf¿M |¿{Â]� ®ÌeÂÌ] .ve� ¾ËY� �{ªÌ¬,���{� ¾ÌÀr¼Å
¾Ë�f�Y�¾ÌÀq�É�´Ë{�cZ¬Ì¬ve ¾Ë�f�Y�ÊËZÅ �ª§Â»�ÉZÅ

Ã|����Y�³�Ê¨¸fz»�ÊÅZÌ³�ÉZÅ�³�Z¼Ì]�µ�fÀ¯��{ �|¿Y
) Keel et al���������0DYURGL�et al���������6KDULIL-

Tehraniet al., 1998 .(�½Y�Z°¼Å� Á� Ê¿Y�Æe� Ê¨Ë��
)���� (ÃÁ�³� ÉY�]� Y�{�M�®ÌÀ°e� �Y ¾Ë�f�Y� É|À] �ÉZÅ
¯Z]¾Ë�f�Y�®ÌÀ°e�¾ËY��Z�Y��]� Á� Ã{Z¨f�Y�ÊËZË�f �ÉZÅ

½��ÉÁZuphl �� Ä]� Y�Ä���½M� �{� Á� |¿{�¯� ºÌ�¬e� ÃÁ�³
¾Ë�f�Y��Ì¿�Ê���] ½��ÉÁZu�ÉZÅ ÉZÅ phl Á plt ��®Ë��{

�É�Z¼Ì]�µ�fÀ¯� �{�É�f�Ì]�ÊËZ¿YÂe� Á� |Àf§�³�Y�«� ÃÁ�³
«Â�� Á� Ä�Ë�� Ê³|Ì�ÂaÈ�ÄmÂ³ �½Z�¿� {Ây� �Y� Ê´¿�§

|¿{Y{. ·Âe�Ê���]�½Â»�M�½Z�¿� �Ì¿�½�Á�|ÌÅ�|Ì¿ZÌ��|Ì
�Ä]� �Â]�»� ½�Á�|ÌÅ� |Ì¿ZÌ�� |Ì·Âe� ½Y�Ì»� ¾Ë�f�Ì]� {Y{

¾Ë�f�Y �ÉZÅUTPF68� ,F133� ,UTPF5,F70 �Á PF5 

d�Y�¾Ë�f�Y� ¾Ì]� ¾ËY� �Y� Ä¯ � ÉZÅUTPF68� ,F133�,
UTPF5 �Á F70 Ê¿Â¸¯� ½Z»{Á{� �{� Ê´¼Å B 

Ê»�Y�« Æ]Z�e� t��� Á� |¿�Ì³Ê�� ÉÓZ]��|��{ �Y{|¿ .
¾ÌÀr¼Å,�¾Ë�f�Y PF5 �|Ì·Âe� ½Y�Ì»� ��¿� �Y� Ä¯� �Ì¿

¾Ë�f�Y�|u��{� ,½�Á�|ÌÅ�|Ì¿ZÌ� ½Z»{Á{�ÉZÅ B d�Y�,
� Ê¿Â¸¯� ½Z»{Á{ CÊ»� ¶Ì°�e� Y� �t��� ÉY�Y{� Á� |Å{

�ÉÓZ]� Ä]Z�e��|��{�¾Ë�f�Y� Z] ½Z»{Á{�ÉZÅ B d�Y .
¾ËY�]ZÀ],��]Y�È�d�´¿Y�¾Ì]� �Ì¿�É�´Ë{�ºÌ¬f�» É�Z´¿ 

DNA �½�Á�|ÌÅ�|Ì¿ZÌ��|Ì·Âe�Ê���]�½Â»�M�Á�Ã|ÅZ�»
|�.  



  {Y��Ì� : ·Z�»È�Ê°Ìf¿���ÂÀe �Z¿Â»Á{Â� ÉZÅ ¸§dÀ��Â Ã|�Y|m �Y ��Y�» ¹|À³...  ��� 

Êf¿M� |Ì·Âe� Ê���]� ½Â»�M É{� ®ÌeÂÌ] �¶Ìf�Y
� µÂÀÌ�Â¸³Á�Â¸§Z]�¾Ë�f�Y �,{Y{� ½Z�¿� É�f¯Z]� ÉZÅ

¾Ë�f�Y ÉZÅ B1 Á B6 Êf¿M� ½Y�Ì»�¾Ë�f�Ì] �Y��®ÌeÂÌ]
|¿{�¯�|Ì·Âe .¾Ë�f�Y�É�Z»M�É| ]�ÃÁ�³��{ �ÉZÅF117�,

F113s�,CHA0�,B2 �Á UTPF68 �½Y�Ì»�Ä¯�|Àf�Y{�Y�«
|Ì·ÂeDAPG ��¾ËY� �{¾Ë�f�Y �cÁZ¨e�É�Z»M��Zv·��Y� ZÅ
À »Zd�Y|¿� É�Y{ .]Ä � ¾Ë�f�Y� �mF113s��ËZ�� ,

¾Ë�f�Y �ÉZÅB1�,B6�,F117�,CHA0�,B2 �Á UTPF68 

Êf¿M� ½Y�Ì»�¾Ë�f�Ì]�ÉY�Y{�Ê´¼Å� Ä¯ �É|Ì·Âe�®ÌeÂÌ]
¼Å� ¾Ì]È�¾Ë�f�Y �½Z»{Á{� ÃÁ�³� Ä]� ª¸ f»� ,|¿{Â]� ZÅ
Ê¿Â¸¯ B {Â] .¾ËY�]ZÀ],�Ê» �]Y��½YÂeÈ��´Ë{�ºÌ¬f�»�Y��É

d�´¿Y� ¾Ì] É�Z´¿ DNA Êf¿M� |Ì·Âe� ½Y�Ì»� Á �®ÌeÂÌ]
É{ {�¯�Ã|ÅZ�»�µÂÀÌ�Â¸³Á�Â¸§�¶Ìf�Y.  

ªÌ¬ve� ¾ËY� �{,�dÌ·Â]Zf»� |Ì·Âe�Å��Ì�¿� É�´Ë{� ÉZ
��ZXeÁ�a�Á��Â§Á�|Ì�Z]�¾Ë�f�Y �Ê���]��Ì¿�ÊËZË�f¯Z]�ÉZÅ

|��À »��Z^e�Y�,lËZf¿�ª^��ÁZ�Á�½Â»�M�Á{�¾ËY�¾Ì]�É�Y{
d�´¿Y��Y�¶�Zu�lËZf¿ ´¿�É�ZDNA�|�¿�Ã|ÅZ�»  .  

�ËZ¬»�Z]È�Êf¿M�|Ì·Âe�Ê���]��Y�¶�Zu�lËZf¿ �®ÌeÂÌ]
É{ � µÂÀÌ�Â¸³Á�Â¸§� ¶Ìf�Y)� ¶°�� (Z]�¾Ë�f�Y �ÉZÅ

� �iY� Á� d�Ì¿Â³Zf¿MZÆ¿M�� É�Z¼Ì]��ÅZ¯� �{)� µÁ|m� (
Ê» ¾Ë�f�Y� Ê� ]� Ä¯� {�¯� Ã|ÅZ�»� ½YÂe Ê¸�� ZÅ �º£�

Êf¿M�ÊËÓZ]��Ë{Z¬»�|Ì·Âe �®ÌeÂÌ]DAPG·�fÀ¯ÂÌ]��iY�,�Ê
|Àf�Y{� ÊÀÌËZa .µZj»� ÉY�],�¾Ë�f�Y B6 � Z]��/��

Ê¸Ì»� �]� ¹�³Á�°Ì» Êf¿M� �fÌ· ÉÂ«� L�m� ®ÌeÂÌ] �¾Ë�e
¾Ë�f�Y |Ì·Âe��Zv·��Y� ZÅ DAPG {ÂmÁ�Z]� ,{Â]�,¾ËY���iY

{Â]� �ÌqZ¿�É�Z¼Ì]��ÅZ¯� �{�½M .��{� Ä°ÀËY� Ä]� ÄmÂe� Z]
Ã|ÀÀ¯|Ì·Âe�½�� ZÆÀe�¾Ë�f�Y�¾ËY DAPG �,|��Ã|ÅZ�»

Ê»� ��¿� Ä] � Ä¯� |��Êf¿M� ¾Ë|Àq� |Ì·Âe ��{� ®ÌeÂÌ]
e�d�Ì¿Â³Zf¿M�®Ë�{�°¸¼�P{�Y{�ÊËY��]��Ìi .e�ÉY�]P�|ÌË

ÄnÌf¿�¾ËY Ê»�É�Ì³ �½Y�Z°¼Å�Á�Ê¨Ë���ªÌ¬ve�Ä]�½YÂe
)���� (¾Ë�f�Y�Ä¯�{�¯�Ã�Z�Y �Á{�|Ì·Âe�ÊËZ¿YÂe�Z]�ÊËZÅ

Êf¿M� �Â¿ ¾Ë�f�Y�¾Ë�e�]� Y��®ÌeÂÌ] |¿{�¯�Ê§� »� ZÅ .�Z]
Ë�f�Y�ªÌ¬ve�¾ËY��{�µZu�¾ËY¾ F113s �¾f�Y{�{ÂmÁ�Z]

Êf¿M�|Ì·Âe�½���Â¿�Ä���Å �{Ây��Y�Ê]Ây�{�°¸¼��®ÌeÂÌ]
{Y|¿�½Z�¿ .Ê»�Y��ÊËY�Z¯�¹|��¾ËY �Ê¨¸fz»�¶ËÓ{�Ä]�½YÂe
{Y{�d^�¿ .  

Duffy & Deffago (1999) �|Ì·Âe� |¿{Y{� ½Z�¿
Êf¿M ®ÌeÂÌ] �ÉZÅ{Z¿Â»Á{Â�� �{� ZÅ�Â§Á�|Ì�� Á� ZÅ

{YÂ»� Á� Ê�Ìv»� �ËY��� Ä]� Äf�]YÁ� dÀ��Â¸§��ÊËY~£
� {ÂmÂ»d�Y .µZj»� ÉY�],��Á� ÉÁ�� ½ÂË� ,�¯Â¸³� {ÂmÁ

|Ì·Âe�®Ë�ve�h�Z]�½|^Ì·Â» DAPG Ê» ��{�¾ËY�Á�{Â�
�¾]�¯��^À»�Z]�Êf�¯��Ìv»��{�½M�|Ì·Âe�Ä¯�d�Y�Ê·Zu

Ê»��ÅZ¯� c|�� Ä]� d·Z^¯� ½ÂË� Á� µÁ��Ì¸³ |]ZË .��{
�|Ì�Y� ®Ë�Y�Â§� Ä¯� |�� �z�»� É�´Ë{� ªÌ¬ve

� o�Z«� ��Âe� Ã|�|Ì·ÂeFusarium oxisporum �|u� Ze
Êf¿M�|Ì·Âe��{�Ã|¿�Y{�Z]��iY�É{ZË� ®ÌeÂÌ] DAPG {�Y{ 

.(Schnider-Keel et al., 2000) �¾ËY� Ä]� ÄmÂe� Z]
¾Ë�f�Y� Ä¯� d¨³� ½YÂf]� |ËZ�� cY|ÅZ�» �{�Â»� ÉZÅ
Êf¿M� |Ì·Âe� Ä]� �{Z«� ªÌ¬ve� ¾ËY� �{� Ã{Z¨f�Y ��{�®ÌeÂÌ]

��ËY���Ä]�Ê§� »��Y�| ]�Z»Y� ,|¿{Â]�Ä�Ì��½Á�{��ËY��
�¨�Á�Ë��|¿{Y{�d�{��Y�Y��ÊËZ¿YÂe�¾ËY .  

Ã|ÀÀ¯�¾ÌÌ e��¬¿� Ä¯�É�´Ë{�¶»Z� �dÌ¸]Z«� �{�ÉY
��{� ½M� ÊËZ¿YÂe� ,{�Y{� d�Ì¿Â³Zf¿M� ¶»YÂ�� Ê·�fÀ¯ÂÌ]

¸¯Â� ÃZÌ³� �¨�Á�Ë��½{�¯� Ã�Ì¿d�Y .�®Ë�Ä¯�Êe�Â�� �{
»�c�Â��Ä]�|¿YÂf¿�µ�fÀ¯ÂÌ]�¶»Z�R¸¯�Y��Ä�Ë��É�iÂ�Ã�Ì¿

Ã�Æ]� Ê]Ây� Ä]� ½M� �{� {ÂmÂ»� �]ZÀ»� �Y� Á �]�,|À¯� É�Y{
dÌ·Â]Zf»�|Ì·Âe |¿�Y{�Z]�ÉZÅÇ�Ê]�¶»Z��½M �{Â]�|ÅYÂy��iY

dÌ·Â]Zf»�¾ËY�Ê¸¯�d�¸£�Á �Ä¯�{Â]�|ÅYÂz¿�É|u��{�ZÅ
»� É�Z¼Ì]� �]R|�Z]� �i .(Hass & Defago, 2005) ��{

¾Ë�f�Y���Zu�ªÌ¬ve ÉZÅ 30B �Á 34B��¶]Z«�c�Â��Ä]
�½YÂe� Á� |¿|�� É�Z¼Ì]� c|�� �ÅZ¯� h�Z]� ÊÆmÂe

� Ê·�fÀ¯ÂÌ]Æ¿MZ�À »� cÁZ¨eZ¾Ë�f�Y� Z]� É�Y{ �ÉZÅ
|ÀÀ¯|Ì·ÂeÇ DAPG �d�Y|¿ .�¦¸fz»�ªÌ¬ve�¾Ë|Àq��{
É�f¯Z] |ÀÀ¯|Ì·Âe� ÉZÅÇ DAPG ºÆ» �¶»YÂ�� ¾Ë�e
µ�fÀ¯ |ÀÀ¯Ç��ÂyZa� É�Z¼Ì]Ç�Ã|�� Ê§� »� ¹|À³ �|¿Y

.(Raaijmakers et al��� ������ 5DDLMPDNHUV� � 	�

:HOOHU�� ������5DDLMPDNHUV� et al., 1999)�¾ËY�]ZÀ], 
¾Ë�f�Y� ÉÓZ]� ½YÂe� ½YÂf]� |ËZ� � ÉZÅ34B�Á30B ���{

�dÌ¸]Z«� �Ì�¿� É�´Ë{� cZÌ�Â�y� Ä]� Y�� É�Z¼Ì]��ÅZ¯
¸¯� ÉÓZ]Â�Ì¿Ã�½{�¯ ZÆ¿M�{Y{� d^�¿ .��Å� ,¾ËY� �]� ÃÁÔ�

¾Ë�f�Y� ¾ËY� ÉÁ{ �É{ZË�� �Ë{Z¬»� |Ì·Âe� Ä]� �{Z«� ZÅ
�|¿�ZXeÁ�a)�¶°�� (dÌ·Â]Zf»�¾ËY� {Ây�Ä¯ ��¬¿� �Ì¿� ZÅ

�¶»YÂ��{�°¸¼���{�Ê¼Æ»�|¿�Y{�µ�fÀ¯ÂÌ](Siddiqui et 

al., 2005).   
�ËZ¬»È�d�´¿Y� Ä]� �Â]�»� lËZf¿ É�Z´¿ DNA �Ä]

�Á� REP-PCR �³�Z£M�d¨m�Á{��Y� Ã{Z¨f�Y� Z] BOX 
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Á  ERIC½Â»�M��ËZ��Á ]�,{Y{�½Z�¿�Ã|��¹Zn¿Y�ÉZÅÄ ��m
¾Ë�f�Y� ,É{�YÂ» Ê¿Â¸¯� ½Z»{Á{� �{� Ä¯� ÊËZÅ B 

Ê»�Y�« � ÉÓZ]� Ä]Z�e� t��� Á� |¿�Ì³��|��{ {�Y��Y� ,|¿
½Â»�M� �ËZ�� ��¿ �ÊËZ�ZÀ�� ÉY�]� Ã|�� ¹Zn¿Y� ÉZÅ

¾Ë�f�Y »� d�Ì¿Â³Zf¿M� ÉZÅR�É�Z¼Ì]� µ�fÀ¯� ÉY�]� �i
�ÂyZaÇ�Ä]Z�e� ¹|À³�ÅZÉ��É{ZË��Y{|¿ .�É�ÁM{ZË� Ä]� ¹�Ó
d�Y�¾Ë�f�Y CHA0 ��Y� Ê°Ë� ��Zu� µZu� �{� Ä¯

Ê»�[Â�v»�®Ë�Â·ÂÌ]�µ�fÀ¯��{�¶»YÂ��¾Ë�e�iR» �,{Â�
Ê¿Â¸¯�½Z»{Á{��{ B Ê»�Y�« {�Ì³ .f°¿È��¾ËY�ºÆ»��ZÌ�]

� ¾ËY� ªÌ¬ved�Y�¾Ë�f�Y� �Y� É{Y| e� Ä¯ �Ê�� Ä¯� ÊËZÅ
]�ªÌ¬ve�¾ËYÄ ¾Ë�f�Y�Z]�ÃY�¼Å�,|¿|»M�d�{ CHA0 ��{

Ê»�Y�«� Ê¿Â¸¯� ½Z»{Á{� ®Ë �Ê°Ìf¿�� dÅZ^�� Á� |¿�Ì³
���-�� � |��{¾Ë�f�Y� Z] CHA0 �Y{��Zv·� Ä]� Á� |¿

Ê³�ËÁ� �Y�É�ZÌ�] »�ÉZÅR�ÄÌ^��®Ë�Â·ÂÌ]�µ�fÀ¯� �{� �i
Ä]�¾Ë�f�Y� ¾ËY�|¿Y .½Â»�M� lËZf¿� �Z�Y� �]� Äq�³Y �ÉZÅ

� ¾Ë�f�Y� ½YÂf]� |ËZ�� ,ªÌ¬ve� ¾ËY� �{� ¦¸fz»8B ��Y�
»R�ÂyZa� É�Z¼Ì]� µ�fÀ¯� ÉY�]� ¾Ë�f�Y� ¾Ë�e�iÇ��¹|À³

¾Ë�f�Y� �ËZ�� ,{�¯� Ê§� » ¾Ë�f�Y� �ZÀ¯� �{� Ä¯� ÊËZÅ 

CHA0 Ê¿Â¸¯� ½Z»{Á{� �{ B Ê»�Y�« |¿�Ì³ ��Ì¿
Ê³�ËÁ �Ê°Ë�Â·ÂÌ]�µ�fÀ¯�[Â¸�»�ÉZÅ»R�µ�fÀ¯�ÉY�]��i

�ÂyZa�É�Z¼Ì]Ç��¹|À³|ÀËY�Y{�Y�.  

ÄnÌf¿ Ê¸¯�É�Ì³  
]� lËZf¿��Z�Y� �]Ä Ã|»M� d�{,�Ê·Â°·Â»� �´¿Z�¿ REP-

PCR ]Ä ¾Ë�f�Y� Ê°Ìf¿�� �Z^e�Y� d�¿YÂe� Ê]Ây �ÉZÅ
� Á� |Å{� ½Z�¿� Y�� ÊËZË�f¯Z]ZÆ¿M��Á�dÅZ^���Z�Y� �]� Y�

|À¯�®Ì°¨e�ºÅ��Y�Ê°Ìf¿��cÁZ¨e .¥���Z] �Êy�]��Y���¿
�,{�YÂ»Ê» d�´¿Y��Y�¶�Zu�lËZf¿�¾Ì]�½YÂe É�Z´¿ DNA 

�Á�� Ä] REP-PCR ½Â»�M� �ËZ�� Á �Ã|�� ¹Zn¿Y� ÉZÅ
{�¯��Y�«�]��Z^e�Y .¾ËY�]ZÀ],�Ê»�{ZÆÀ�Ìa �{Â��Ä]��´¿Z�¿

Ê·Â°·Â» REP-PCR �È·�À»�Ä]|Ì¨»��Y�]YÉ��ÊËZ�ZÀ���{
¾Ë�f�Y�É�´·Z]�£�Á »�ÉZÅR�®Ë�Â·ÂÌ]�µ�fÀ¯��{��i�ÄmÂe

{Â�. 

  
É�Y�´�Zb�  

ÀË�ÅÈ��Ê�ÅÁ�a� cY�Z^f�Y� ¶v»� �Y� s��� ¾ËY� ¹Zn¿Y
e�½ZnËZ]�}M�Ê¿|»�|ÌÆ��ÃZ´�¿Y{Pd�Y�Ã|��¾Ì» .�¾ËY�Ä]

|À�ËÂ¿�\Ìe�eÃ�ÓÂX�»��Y�c|�Z�»���Zy�Ä]�ÃZ´�¿Y{�½
�Ê¿Y{�|«�Á��°�e�s���¾ËY�ÉY�mY��{Ê»�|À¯ .¾ÌÀr¼Å,�

ÃZÌ³� ÃÁ�³� �Y �dÌ]�e� ÃZ´�¿Y{� Á� ½Y�Æe� ÃZ´�¿Y{� Ê°��a
� Ä]� ��|»¶Ì·{�Z]� É�Z°¼Å��½{Y{�Y�«� �ZÌfyY� �{

ÄËÂ� �Êq�Z«�Á�ÊËZË�f¯Z]�ÉZÅ¹�Y�´�Zb���ZÌ�].  

REFERENCES 
 

1. Alexander, D.B. & Zuberer, D.A. (1991).Use of chrome azurol S reagents to evaluate siderophore 
production by rhizosphere bacteria. Biology and Fertility of Soils, 12, 39-45. 

2. Benitez, T., Rincon, A.M., Limon, M.C. & Codon, A.C. (2004).Biocontrol mechanisms of 
Trichoderma strains. International Microbiology, 7, 249-260. 

3. Burr, T.J., Schroth, M.N. & Suslow, T. (1978).Increased potato yield, by treatment of seed species 
with specific strains of Pseudomonas fluorescens and P. putida. Phytopathology, 68, 1377-83. 

4. Chapon, A., Guillerm, A.Y., Delalane, L., Lebreton, L. & Sarniguet, A. (2002). Dominant colonization 
of wheat roots by Pseudomonas fluorescens Pf29A and selection of the indigenous microflora in the 
presence of the take-all fungus. European. Journal of Plant Pathology, 108, 449-459. 

5. Cook, R J. (2003). Take-all of wheat.Physiological and Molecular Plant Pathology, 62, 73-86. 
6. De Souza, J.T., Weller, D.M. & Raaijmakers, J.M. (2002). Frequency, diversity, and activity of 2,4- 

diacetylphloroglocinol-producing fluorescent Pseudomonas spp. in Dutch take-all decline soils. 
Phytopathology, 93, 54- 63. 

7. Dilantha Fernando, W.G., Nakkeeran, S. & Zhang, Y. (2005). Biosynthesis of antibiotics by PGPR and 
its relation in biocontrol of plant diseases, in: PGPR: Biocontrol and Biofertilization Z. A. Siddiqui ed., 
Springer, Netherlands. 

8. Duffy, B.K. & Weller, D.M. (1995). Use of Gaeumannomyces graminis var. graminis alone and in 
combination with Pseudomonas fluorescent to suppress take�all of wheat. Plant Disease, 79: 907-911. 

9. Duffy, B.K., Ownley, H.B. & Weller, D.M. (1997). Soil chemical and physical properties associated 
with suppression of take-all of wheat by Trichoderma koningii. Phytopathology, 87, 1118-1124. 

10. Duffy, B.K., Simon, A. & Weller, D.M. (1996).Combination of Trichoderma koningii with fluorescent 
pseudomonads for control of take-all on wheat. Phytopathology, 86: 188- 

11. Fallahzadeh, V., Ahmadzadeh, M. & Sharifi, R. (2009). Screening systemic resistance inducing 
fluorescent pseudomonads for control of bacterial blight of cotton caused by Xanthomonas 
axonopodispv. malvacearum. Journal of plant pathology. 91, 731-738. 



  {Y��Ì� : ·Z�»È�Ê°Ìf¿���ÂÀe �Z¿Â»Á{Â� ÉZÅ ¸§dÀ��Â Ã|�Y|m �Y ��Y�» ¹|À³...  ��� 

12. Fravel, D.R. (1988). Role of antibiosis in the biocontrol of plant disease. AnnualReviews in. 
Phytopathology, 26, 75-91. 

13. Guo, Y., Zheng, H., Yang, Y. & Wang, H. (2007). Characterization of Pseudomonas corrugate stain 
P94 isolated from soil in Beijing as a potential biocontrol agent. Current Microbiology, 55, 247-253. 

14. Haas, D. & Défago, G. (2005). Biological control of soil-born pathogens by Fluorescent 
Pseudomonads.Nature Reviews Microbiology, 3, 307�319. 

15. Hagedorn, C., Gould, W.D. & Bradinelli, R.T. (1989).Rhizobacteria of cotton and their repression of 
seedling disease pathogens. Applied Environmental Microbiology, 55, 2793-2797. 

16. Handelsman, J. & Stabb., E.V. (1996). Biocontrol of soil-borne plant pathogens. Plant Cell, 8,1855-
1869. 

17. Ho, H.H., Lu, J.Y. & Gong, L.Y. (1984). Phytophthora drechsleri causing blight of Cucumis species in 
China. Mycologia, 76,115-121. 

18. Keel, C. & Défago, G. (1997). Interactions between beneficial soil bacteria and root pathogens: 

Mechanisms and ecological impact. In: Multitrophic Interactions in Terrestrial Systems. Gange, 
A.C.and. Brown, V. K (eds.). Blackwell Scientific Publishers, London, England. P 27-46. 

19. Keel, C., Weller, D.M., Natsch, A., Défago, G., Cook, R.J. & Thomashow, L.S. (1996). Conservation 
of the 2,4-diacetylphloroglycinol biosynthesis locus among fluorescent Pseudomonas strains from 
diverse geographic locations. Applied Environmental Microbiology, 62, 552-563. 

20. Kumar, N.R., Arasu, V.T. & Gunashekaran, P. (2002). Genotyping of antifungal compounds producing 
plant growth promoting rhizobacteria Pseudomonas fluorescens. Current Science, 8, 1463-1466. 

21. Leong, J. (1986). Siderophore : their biochemistry and possible role in the biocontrol of plant 
pathogens. Annual Reviews of Phytopathology, 24, 187-209. 

22. Liu, H., Dong, D., Peng, H., Zhang, X. & Xu, Y. (2006). Genetic diversity of phenazine- and 
pyoluteorin-producing pseudomonads isolated from green pepper rhizosphere. Archives of 
Microbiology, 185, 91�98. 

23. Marten, P., Smalla, K. & Berg, G. (2000) Genotypic and phenotypic differentiation of an antifungal 
biocontrol strain belonging to Bacillus subtilis. Journal of Applied Microbiology, 89, 463-471 

24. Masco, L., Huys, G., Gevers, D., Verbrugghen, L. & Swings, J. (2003). Identification of 
bifidobacterium species using rep-PCR fingerprinting. Systematic and Applied Microbiology,26, 557-
563 

25. Maurhofer, M., Keel,C., Haas, D. & Defago, G. (1995). Influence of plant species on disease 
suppression by Pseudomonas fluorescens strain CHA0 with enhanced production. Plant patholology, 
44: 40-50. 

26. Mavrodi, O.V., McSpadden Gardener, B.B., Mavrodi, D.V., Bonsall, R.F., Weller, D.M., & 
Thomashow, L.S. (2001). Genetic diversity of phlD from 2,4-diacetylphloroglucinol-producing 
fluorescent Pseudomonas spp. Phytopathology, 91: 35-43. 

27. Mazzola, M., Fujimoto, D.K., Thomashow, L.S. & Cook, R.J. (1995). Variation in sensitivity of  
Gaeumannomyces graminis to antibiotics produced by fluorescent Pseudomonas spp. and effect on 
biological control of take-all of wheat. Applied Environmental Microbiology, 61, 2554-2559. 

28. McSpadden Gardener, B.B., Schroeder, K.L., Kalloger, S.E., Raaijmakers, J.M., Thomashow, L.S., 
&Weller, D.M., (2000). Genotypic and phenotypic diversity of phlD containing Pseudomonas strains 
isolated from the rhizosphere of wheat.. Applied Environmental Microbiology, . 66,1939-1946. 

29. Meyer, J.M. & Abdallah, MA. (1978). The fluorescent pigment of Pseudomonas fluorescens: 
biosynthesis, purification and physico-chemical properties. Journal of Genetic Microbiology, 107: 
319�328. 

30. O�Sullivan, M., Stephens, PM. & O�Gara, F. (1991) Extracellular protease production by fluorescent 

Pseudomonas spp. and the colonization of sugar beet roots and soil. Soil Biology and Biochemistry, 
23:623�627. 

31. Oberhansli, T., Defago, G. & Haas, D. (1991). Indole-3-acetic acid (IAA) synthesis in the biocontrol 
strain CHA0 of Pseudomonas fluorescens: role of tryptophan side chain oxidase. Journal ofGeneral 
Microbiology. 137, 2273-2276. 

32. Picard, C., Di Cello, F., Ventura, M., Fani, R., & Gluckert.A., (2000). Frequency and biodiversity of 
2,4-diacetylphloroglucinol-producing bacteria isolated from the maize rhizosphere at different stages 
of plant growth. Applied Environmental Microbiology,66 : 948-955. 

33. Raaijmakers, J.M. & Weller, D.M. (1998).Natural plant protection by 2, 4-diacetylphloroglucinol-
producting Pseudomonas spp. in take-all decline soils. Molecular Plant-Microbe Interactions, 11, 144-
152 



���            ÃZÌ³��¿Y{ �Ê°��a�½Y�ËY�Ã�Á{��Ã�Z¼��, ��,�½Zf�]Ze�Á��ZÆ]���� 

34. Ramazani, B.M. (2002). Study of effect of some antagonistic bacteria on Fusarium oxysporum, the 
causal agent of root and collar rot of onion.MSc dissertation submitted to collage of agriculture of 
Tehran University. (In Farsi) 

35. Saberi, R. (2004). Study of effect of some antagonistic bacteria and chemical compounds on 
Phytophtora citrophtora, casual agent of pistachio gummosis.MSc dissertation submitted to collage of 
agriculture of Tehran University. (In Farsi)Sarani, Sh. (2005). Biological control of Rhizoctonia solani 
Kuehn, the causal agent of rapeseed damping off by some antagonistic bacteria.MSc dissertation 
submitted to collage of agriculture of Tehran University(In Farsi) 

36. Schipper, B., Bakker, A.W. and Bakker, A.H.M. (1987).Interactions of deleterious and beneficial 
rhizosphere microorganisms and the effect of cropping practices. Annual Reviews in Phytopathology, 
25: 339-359. 

37. Schnider-Keel, U., Seematter, A., Maurhofer, M., Blumer, C., Duffy B., Gigot-Bonnefoy, C., 
Reimmann, C., Notz, R., De´fago, G., Haas, D., & Keel C. (2000). Autoinduction of 2,4-
diacetylphloroglucinol biosynthesis in the biocontrol agent Pseudomonas fluorescens CHA0 and 
repression by the bacterial metabolites salicylate and pyoluteorin. Journal of Bacteriology, 182: 1215�
1225 . 

38. Shakiba, B. (2004). Study of effect of some antagonistic bacteria on Tiarosporella phaseolina fungus, 
the causal agent of soybean charcoal rot.MSc dissertation submitted to collage of agriculture of Tehran 
University. (In Farsi) 

39. Sharifi, R., Ahmadzade, M., Sharifi-Tehrani, A., & Fallahzade V. (2009).Competition for iron uptake 
by fluorescent pseudomonads to control Rhizoctoniasolani Kühn, a causing agent of bean damping-off 
disease. Journal Of Agriculture Science and Technology, 22:183-196.  

40. Sharifi-Tehrani, A., Zala, M., Natasch, A., Moenne-Loccoz, Y. & Defago, G. (1998).Biocontrol of 
soil-borne fungal plant diseases by 2, 4- diacetylphloroglucinol-producing fluorescent pseudomonads 
with different restriction profiles of amplified 16s rDNA.European. Journalof Plant Pathology. 104, 
631-643. 

41. Shirzad, A., Fallahzadeh, V. & Pazhouhandeh, M. (2012). Antagonistic potential of fluorescent 
pseudomonads and control of crown and root rot of cucumber caused by Phythophtoradrechsleri .The 
Plant Pathology Journal, 28, 1-9 

42. Shirzad, A. (2008). Interaction of  Trichoderma atroviride and fluorescent pseudomonads in biological 
control of Gaeumannomyces graminis var. tritici and its role on the expression patterns of chitinase 
gene. PhD dissertation submitted to collage of agriculture of Tehran University.(In Farsi) 

43. Siddiqui, I.A., Shaukat, S.S., Habibkhan, G. and Ali, NI. 2003. Suppression of Meloidogyne javanica 
by Pseudomonas aeruginosa IE-6S+ in tomato: the influence of NaCl, oxygen and iron levels. Soil 
Biology and Biochemistry, 35, 1625-1634      . 

44. Siddiqui,I. A., Shaukat, S. S., Habibkhan, G. & Ali, N.I. (2003). Suppression of Meloidogyne javanica 
by Pseudomonas aeruginosa IE-6S+ in tomato: the influence of NaCl, oxygen and iron levels. Soil 
Biology and Biochemistry, 35, 1625-1634. 

45. Spiers, A.J., Buckling, A. & Rainey, P.B. (2000).The causes of Pseudomonas diversity.Microbiology, 
146, 234-2350. 

46. Thomashow, L.S., Weller, D.M., Bonsall, R.F. & Pierson, L.S. (1990).Production of the antibiotic 
phenazine-1-carboxylic acid by fluorescent Pseudomonas species in the rhizosphere of wheat. Applied 
Environmental;Microbiology, 56,908-912. 

47. Tran, H., Kruijt, M. & Raaijmakers, J.M. (2008). Diversity and activity of biosurfactant-producing 
Pseudomonas in the rhizosphere of black pepper in Vietnam.Journal of Applied Microbiology, 104, 
839-851. 

48. Turner, J.M. & Messenger, A.J. (1986). Occurrence, biochemistry and physiology of phenazine 
pigment production. Advances in Microbiology Physiology, 27: 211�275. 

49. Voisard, C., Keel, C., Hass, D. & Defago, G. (1989). Cyanide production by Pseudomonas fluorescens 
helps suppress block root rot of tobacco under genobiotic condition. European Molecular Biology 
Organization Journal, 8,351-358. 

50. Weller, D.M., Howie, W.J. & Cook, R.J. (1988).Relationship between in vitro inhibition of 
Gaeumannomyces graminis var. tritici and suppression of take-all of wheat by fluorescent 
pseudomonads. Phytopathology, 78, 1094-1100 . 

51. Weller, D.M., Raaijmakers, J.M., McSpadden Gardener, B.B.M. & Thomashow, L.S. (2002).Microbial 
populations responsible for specific soil suppressiveness to plant pathogens.Annual Review of 
Phytopathology. 40, 309-348. 


