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]��Â]�»�ÊbÌeÂÀ§� ÄÌmÂe� Y��cZ¨��Ä|¿{�¯� �Ä]�Ê»���¿�¾ËY�½YÂf]� Ä¯�|��QTL�»�� �{� Y�� ZÅÇ�
QTLµ�fÀ¯�ºÆ»�ÉZÅ�|ÀÀ¯Ç�c�Â���{� Á� {Â¼¿�[Â�v»�É�Â��Á�Ê°�y�Ä]�¶¼ve�cZ¨��
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Ä]�Ê»�[Z�u|ËMÁ�Ê°�y�Á�É�Â���Àe�,��ÌiPe��ÊËY��]
Ä¿YÂm�cZÌ�Â�y� �]� |¿�Y{� l¿�]� ÃZÌ³�Ê¿��Bal et al., 

1984���]ZÀ]��Àe� Ä]� ¹ÁZ¬»� ½ZÅZÌ³� [Zzf¿Y� ¾ËY�ÉZÅ
¸u�»� �{� Ê�Ìv»ÈÄ¿YÂm�� Ê¿�Ã�ËÁ� dÌ¼ÅY� �~]{�Y{� ÉY,�

`ÌeÂ¿��Y�Ë��Ä¯�ÊËZÅÊËZ¿YÂeÄ¿YÂm��Ê¿�É�f�Ì]��{�,|¿�Y{�
¸u�»ÈÄrÅZÌ³�ÉY,Ä�Ë�� ºf�Ì��ÉÂ«� ÉY�Á� |¿�Y{� É�e

Ä]��Ë��� �Y�¬f�Y�d¸���{YÂ»� |Ì·Âe�ÉY�]�ÊÅZÌ³���Âa� �e
É�fÀ�Âf§,� {�°¸¼�� �Y�É�fÆ]�|¿�Y{�Ây�]� �Ì¿�

�Anbumalarmathi & Mehta, 2013� ��cZ ·Z�»�
ÀÌ»�� �{�É�ZÌ�]È��{�Ê°�y� Á�É�Â���Àe� Ä]�¶¼ve�

¸u�»� dÌ¼ÅY� �´¿ZÌ]� Ä¯� d�Y� Äf§�Ë~a� c�Â�� l¿�]È�
Ä¿YÂm�Z]�½M��Z^e�Y�Á�Ê¿��´Ë{�l¿�]� ÃZÌ³�É|���¶uY�»�
d�Y��Janrdhan & Yanaht, 1982; Torres & 

Echevarria,1994; Islam & Karim, 2010; 
Yaghoubian et al., 2012 ���  
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�Y Zn¿M Ä¯ yÉ�Â�� Á� Ê°�, ºÆ»�¾Ë�e �Àe�ÉZÅ 

Ê�Ìv» �]��iR»|��� Á µÂ�v»�ÊÅ{ Ê¿ZÅZÌ³ ¶j» �l¿�]
|Àf�Å, ÊËZ�ZÀ� ½��ÉZÅ �Ì³�{ Á ÉZÅÂ´·Y�¾ÌÌ e ½ZÌ] 

ZÆ¿M �{ x�Za Ä] �Àe�ZÅ Á {�°¸¼���{ ZÆ¿M �{ É�Z³�Z� 

Z] ,�Àe �f�] ¹�Ó ÉY�]� Y� ¾f§ZË ÊËZÅ�Z°ÅY� �Z¯Y�e|» 

ÉY�] ¶¼ve� �ËY�§Y Ä] �Àe Y�§ºÅ |ÅYÂy{�ÁM��
�Hashemi et al., 2012��  

�Àe�Ä]�¶¼ve�ÉY�]�{Â^Æ]l¿�]� �{�Êf�Ë��Ì£�ÉZÅ,�
Ê»� dve� ª�ZÀ»� �{� Y�� |Ì·Âe� |¿YÂe�ÌiPe��Ä¯� �Àe
ºÅ�Ê¼¿� Ã{Z¨f�Y� ZÆ¿M� �Y� ½ÂÀ¯Y�{Â�|Å{� ��f�³� ,� ���]

ZÀ^»�¾Ì¼Å,��f�Ì]��ZÌ¿�Ä]��{�½ZÅZÌ³�x�Za�Ê´¿Â´q�ºÆ§�
 �Âe� Ä]� |Ì»Y� Z]� ¦¸fz»� �ËY��È»��Ä]� cZeZ^¿� d»ÁZ¬

�ÀeÃÂ¸m�Ê�Ìv»�ÉZÅÊ»��³�/{Â� »Y//Ã�Á��Ìa�/§�/�d
®ÌÀ°eÅ/¿��ÉZ/°Ì»Â//a�Á��/XeÁ�//°Ì»Â/]�Z¯�Á��/�{�

��Y� Y���Àe� Ä]� ¶¼ve�ÉY�]� sÔ�Y� ,Ê·Â°·Â»�ÉZÅ�´¿Z�¿
� Á� Ã|Ì�z]� d���� �ÀË�³� ÊËY�Z¯� ªË��\^���Z��

ÀÌ»�� �{�É{�]�Z¯�cZ ·Z�»È�É�Â��Á�Ê°�y�Ä]�¶¼ve�
d�Y� Ã|�� ¦¸fz»� ½ZÅZÌ³� �{��Park et al., 2009���

½Z°»½��Ê]ZËµ�fÀ¯�ÉZÅ�|ÀÀ¯Ç»�cZ¨��R�Ä]�¶¼ve��]��i
� ,É�Â��Á�Ê°�y�{ �Âe� Á�{ZnËY�È�¶¼vf»�l¿�]�¹Z«�Y�

�{� �Â�� Á� ®�y� �ËY���{Â]� |ÅYÂy� Z�´ÅY�� �ZÌ�]�
�Salunkhe et al., 2011�.� 

cZ¬Ì¬veÀÌ»�� �{� É{| f»�È�Ê°Ìf¿�� �Z�Y� ºÆ§�
��l¿�]� �{�É�Â�� Á�Ê°�y�Ä]�¶¼ve�d�Y� Äf§�³�c�Â

�Lafitte et al., 2002;  price et al., 2002; Babu et 

al., 2003; Robin et al., 2003; Wang et al., 2011�.� 
Wang et al. �2005��½��Ê°�y�Ä]�¶¼ve�Z]��^e�»�ÉZÅ

ÉZÅ�´¿Z�¿� ¶�Z§� |u� �{� Y�RM212-RM319 �ÉÁ��
�¹Á�Â»Á�¯��¾ÌÌ e�l¿�]�|¿{�¯�  

 Sabouri �2010b��Ä]�À»½Z°»� �Â�Ê]ZËQTL�ÉZÅ
Ä¿YÂm� cZÌ�Â�y� Z]� �^e�»��ËY��� dve� l¿�]� �{� Ê¿�
dÌ ¼m� �Y� Ã{Z¨f�Y� Z]� ,�Â��F2:3��¹Z«�Y� Ê«Ôe� �Y� ¶�Zu

��y� Z]�Ê¸v»�¹�Z��{� ��Y�¶�Zu�®Ìf¼�Y��Àe��ËY��
µÂfÌ]�Â�d¨Å�,QTL Ä¿YÂm�d����Z]��^e�»���µÂ��,Ê¿�

Ä�Ë�Ä«Z��µÂ��Á�Äq½Z°»��Á���Y�Ã{Z¨f�Y�Z]�Y��Äq�Ê]ZË
Ä¸�Z§�¾ÌÌ e�\¯�»�ÉY{�¯.�Wang et al.��2011��QTL�

Ä¿YÂm�cZ¨��Z]��^e�»�ÉZÅ�Á{�dve�Y��Ê¿�dÌ �Á��Àe�
��ËY��� Á�É�Â�Ê Ì^��ÊËZ�ZÀ��l¿�]� ÃZÌ³� �{�|¿{�¯��

Floodad et al,��1999���ËZ¬»�Ä]È�QTL�Z]��^e�»�ÉZÅ
Ä¿YÂm�Á� ÊËZ»��� �Àe� ,É�Â�� �Àe� �ËY��� dve� Ê¿�

�|ÀfyY{�a��Àe�¹|��ÁQTL�ÊËZÅ� Y���ËY����{� ZÆÀe�Ä¯
|¿|��ÊËZ�ZÀ���Àe�,QTL|¿|Ì»Z¿��Àe��Â�z»�ÉZÅ� 

Kanjo et al.��2011� ��Ê¿Z�Âb¼Å�Ê���]� �{QTL�ÉZÅ
¸u�»��{�Ê°�y�Á�É�Â��Ä]�¶¼ve�Z]��^e�»ÈÄrÅZÌ³��ÉY

��ZÆq�|Àf�¿YÂe�l¿�]QTL¹Á�Â»Á�¯�ÉÁ��Y���ÉZÅ��,��,��
�Á��Y��½M�d¸��Á�|ÀÀ¯�ÊËZ�ZÀ���Z¯Á�Z�»��Ä]Z�»�Ê·Â°·Â

�Ê¿Z��Y�e� �Ì�»� Á� É�Â�� Á� Ê°�y� Ä]� x�Za� ¾Ì]
�]MÌ|Àf�Y{� ½ZÌ]� |Ì�Y� ®Ë�� ��dve� |Ì�Y� ®Ë�Ì�]M

dÌ �ÁÊ»�|Ì·Âe�Ê�Ìv»��Àe��{Â���{�Ê¼Æ»��¬¿� Á
�Àe�Ä]�½ZÅZÌ³�¶¼veÊ»�Z¨ËY�Ê�Ìv»�ÉZÅ�|À¯��ÊÅÁ�³�

½���Y��Ä¯�ZÅ�iY��]��{�Á�Ã|��Z¬·Y�Z»���Á�É�Â��,Ê°�y�
�Àe�Ä]�¶¼ve� Á�x�Za|¿�Y{��¬¿�,�Ê¿Z��Y�e� �Ì�»� �{�

Ê»� ¶¼�� |Ì�Y� ®Ë�Ì�]M� ¹ZÌa�|ÀÀ¯��Zhou et al., 

2010����,É�ZÌ�]�½Z¬¬v»½���Y�ÊÅÁ�³�Ä]�Â´z�Za�ÉZÅ
�Àe� |Ì�Y� ®Ë�Ì�]M� �Ì�»� �{� Êf�Ë��Ì£� ÉZÅ�Y�

�ÊËZ�ZÀ�Ã{�¯�|¿Y��Rabbani et al., 2003; Tirnaz et 

al., 2009; Ouyang et al., 2010; Hashemi et al., 

2012���½ZÌ] ¾ËY ½���Âe� ZÅ ®Ë�Ì�]M |Ì�Y ®Ë�ve 

Ê»�{Â� Á {�ÁY�§ÇÊÀÌXeÁ�a� ZÆ¿M Ä]�½YÂÀ� ®Ë ¶»Z� 

Ê�ËÂ¿Á�, ½ZÌ]� ½Y�Ì» ½��ÉZÅ �´Ë{ Y� ºÌ�Àe Ê»��|À¯
�Hashemi et al., 2012����¾ÌÌ e� ¥|Å� Z]� Ä ·Z�»� ¾ËY

� �Â¿� Á� Ê°Ìf¿�� �ZfyZ�cY�ÌiPe�cZÌ�Â�y� �]� º¯Zu�
Ä¿YÂm�Z]��^e�»�Ê¿��dvedÌ �Á�Ê°�y�Á�É�Â���Àe�
½Z°»��Á��Z]�Ê¼¯�cZ¨��Ê]ZË�QTL���l¿�]�dÌ ¼m��{

|��Y�mY�{Á�|Ìb���{�\Ë�£�Ê«Ôe��Y�¶�Zu�Ê¿Y�ËY��  
  

�Á��Á�{YÂ»�ZÅ  
½Z°»�dÌ ¼m�Ê]ZË��Y�Á�Ê]ZËÊbÌeÂÀ§�ÉZÅ  

µZ�� �{� �ÅÁ�a� ¾ËY�ÉZÅ�����-����|°�¿Y{� �{�Ç�
�ÁÁZ¯� |^À³� ÃZ´�¿Y{� Ê Ì^�� �]ZÀ»� Á� É��ÁZ�¯��{� Á�

|°�¿Y{�É�Â·ÂÀ°eÂÌ]�ÃZ´�ËZ»�MÇ�ÃZ´�¿Y{�É��ÁZ�¯�¹Â¸��
d§�³� ¹Zn¿Y�½ÔÌ³��Ê���]�¾ËY� �{�� �Y���� Ç{YÂ¿Zy�F4�

sÔ�Y�º«��Á�\Ë�£�Ê¸v»�º«��¾Ì]�Ê«Ôe��Y�¶�Zu�|�Ç�
|�� Ã{Z¨f�Y� {Á�|Ìb�� �\Ë�£� º«�,�Ê�Â¿�Ê»Â]� º«��

Ä¿Y{�,|À¸]Za�,É�Â��Á�Ê°�y�Ä]�¶¼vf»��,ÃZeÂ¯�Z]�dÌ¨Ì¯
ZÀ»�dza¿Y{� {�°¸¼�� Á�\�ÈÊ·Zu�{� ,d�Y� º¯���º«�� Ä¯
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{Á�|Ìb�,�Ê�Â¿sÔ�Y� º«���|�Ç�Á� Ê°�y� Ä]� �Z�u�
Ä¿Y{� ,ÃZeÂ¯Za� ,É�Â��� ,|À¸]� Z]�Á� ¦Ì �� dza� dÌ¨Ì¯

¿Y{�{�°¸¼�È�Ä]��{ZË��d^�¿�d�Y�Sabouri et al., 2007; 

Sabouri, 2010a � ���Ê]ZË��Y��z]� �{� �Â�À»�¾ËY� ÉY�]
�,ÊbÌeÂÀ§���{YÂ¿Zy�Ç�F4Ä]��Å��ËZ»�M�Á{��{�|·YÁ�Á{�ÃY�¼

¸u�»��{�Y�n»ÈÄ¿YÂm��Ê¿��É�Â��Á�Ê°�y��Àe�dve��
��Y�°e�Á{��{|¿|��Ê���]���¶»Z���Y�°e��Å���º·Z���~]�

®Ë��Å� Á�|·YÁ�Á{��Å��Y�Y�Ã{YÂ¿Zy��ÉZÅ F4{Â]� ��Z]� ZÅ�~]
� µÂ¸v»�� ºË|�� dË�¸¯ÂbÌÅ� |��{�Ä]�c|»����Ä¬Ì«{�

d�����¬»�[M�Z]��Z]�Ä���b��Á�Ê¿Â¨�|��Á|¿|��Â���
� �{� ZÅ�~]¥Á�� É�fa ¶Ë�f�Y�Ê§Z��ÉZÅ~£Z¯�ÉÁ�� Á�

�Y�«��Á�|¿|��Ã{Y{ÉY�]Ê°�y��Àe�µZ¼�Y�,��Ê¸Ì»���fÌ·
Z]�µÂfÌ¿Z»�µÂ¸v»d�¸£�����Z]�� �|��Ä§Z�Y� ZÆ¿M� Ä]���{�

¹Á{� �ËZ»�M,�ÉY�]� É�Â�� �Àe� µZ¼�Y��Ê¸Ì»���fÌ·
�µÂ¸v»NaClZ]�d�¸£����Ê�{���À¼Ë�� ��Ä§Z�Y� ZÆ¿M� Ä]

� |��d�¸£Ä]�ÉZÅ��Ìa�®Ë� �{� Äf§��Z¯��¾ÌÌ e��ËZ»�M
|¿|����Ã�Y|¿Y�ÉY�]��~]�{Y| e�,��¿�{�Â»�cZ¨��É�Ì³�ÉZÅ
Ä¿YÂm{�ÇÃ{YÂ¿Zy�Á�¾Ë|·YÁ��Y�®Ë��Å��ÉZÅF4�,����,���,
���,���,����,���Á�������ËZ»�M��Z£M��Y��a�d�Z��

�|����Z¼��Djanaguiraman et al., 2004����{ ½Z»� 

¾Ë�yM ,dWY�« �� µÂ�Ä�ËµÂ�� ,Äq Ä«Z��µÂ�� ,Äq
Ä«Z��®�y�½�Á� ,�Ë�ÂX¸¯¶ÌfaÂX¸¯� �e�½�Á� ,Äq �½�Á� Á

ÄrÅZÌ³� ®�yÁ� ,��Ì¿�yZ�� �Àe�Ä¿YÂm¿��Ê
�Bouslama & Schapaugh, 1984�Á���yZ� c�|« 

�~](Abdul-Baki & Anderson, 1973) Ã�Y|¿Y���É�Ì³
|���|��{ Ä¿YÂm�Y� Ê¿� d^�¿ {Y| e ÊËZÆ¿ �~]ÉZÅ 

Ä¿YÂmÃ{� Ä] ¶¯� {Y| e �~]ÉZÅ É�fa� �{� Äf§�³�Y�«,Á� 

d��� Ä¿YÂm�Ì¿�Ê¿� �] \�u Ä¿YÂmÊ¿� Ê^�¿ �~]ZÅ �{ 

Ä]� �Á��\Ìe�e � �]YÁ�� �Z�Y� �]�� Á���|�� Ä^�Zv»�
�Maguire, 1962���  
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Ä¯ �{ �½MPG��Ä¿YÂm�|��{Ê¿��- Ni��{Y| e ÉZÅ�~] 

ÂmÄ¿Y�Ã{� �{ �Á��i¹Y-�N� �{Y| e ¶¯ ZÅ�~]-� RG���d���
Ä¿YÂm�Ê¿�� -Yn�� �{Y| e �Á� �ËZ»�M� �Á��� �Y Ze ½Z»� 

��Z¼�n¹Y-Á��Xn�� �|��{ ]/Å�~//ÉZ ¿YÂm/ÄÃ{� �{ 

��Z¼�n �¹Yd�Y�  
  

�kY�zf�YDNA�Á�PCR  
�dÌ ¼m��Y� ,dÌ ¼m�ÊbÌeÂ¿��Ê]ZË��Y��z]�ÉY�mY�ÉY�]

F2|�� Ã{Z¨f�Y�� �zf�Y� �Â�À»�¾Ë|]�kY� DNA��Y�Ê»Â¿�
Ä¿Â¼¿�� �Å� �Y� Ä¯� Ê³�]� ÉZÅ���®e��eÂ]È�F2�Ã|�� ÄÌÆe�
{Â],Ä]����Á�Saghi Maroof et al.,��1994���Ê¯|¿Y� Z]�Á

d§�³� ¹Zn¿Y� �ÌÌ¤e� ��´¿Z�¿�Ä]� ÄmÂe� Z]� Ã�YÂÅZ»�Ë�� ÉZÅ
�¬¿/È°Ìf¿��//»�Ê/®�¯//°¼Å�Á�oÂ/½Y�Z (McCouch et 

al., 2002)Ä]��Ä]� 0ÓÁY�Ä¯�|��[Zzf¿Y�ÉÂv¿����Âf»��Â,�
��Êf¿Z���ÉÁ�� 0ZÌ¿Zi�Á�|À�Z]�Äf�Y{�Ä¸�Z§�ºÅ��Y�½Z³�Â»

|À�Z]� Ã|�� Ã|À¯Y�a� l¿�]� ¹Á�Â»Á�¯� Ã{�YÁ{� ��¾ËY� �{
� �Y� Ã{Z¨f�Y� Z]� ¾Ë|·YÁ� Ê¸°�|Àq� ,�ÅÁ�a����d¨m�

� Á� Ã�YÂÅZ»�Ë�� �´¿Z�¿���³�Z£M� �Y� \Ì¯�e�� ÉZÅAFLP�
� º�Å� �Y��aDNA�Ä]� Ê»Â¿��¸Ì�ÁÈºË�¿M�� ÉZÅMse²��Á

EcoR²�]�� Ê��|�� �Ã�Ìn¿�� �À¯YÁ�ÉY�]� �Y�¼Ì¸a� ÉY
�´¿Z�¿�ºnu��{�Ã�YÂÅZ»�Ë��ÉZÅ���¶»Z���fÌ·Á�°Ì»���

��fÌ·Á�°Ì»DNA��d�¸£�Z]�Â´·Y���,�fÌ·Á�°Ì»��{�¹�³Â¿Z¿�
�� �§Z]� �fÌ·Á�°Ì»�10X� ,���� �fÌ·Á�°Ì»�MgCl2��Z]

� d�¸£��Ê¸Ì»��� ,�ÓÂ»���³�Z£M� �Å� �Y� �fÌ·Á�°Ì»��Z]�
�d�¸£��Ì»��{�¹�³Â¿Z¿��,�fÌ·Á�°����fÌ·Á�°Ì»���Â¸z»

�d�¸£�Z]�|ÌeÂX¸¯Â¿��ZÆq�Ê¸Ì»���,�ÓÂ»�����fÌ·Á�°Ì»�
É{� ®e� ºË�¿M½YÊ¸a� ÉY� d�¸£� Z]� �Y�»�� Á� |uYÁ���

�¹Zn¿Y���¬»�[M��fÌ·Á�°Ì»d§�³��»Z¿�]ÈÄ]��Ìj°e��c�Â��
��m�{�//f¿Z�� È/Ê�³//{Y�Ä]��»//�c|�¬Ì«{�//]� Ä//�ÉY�

Äf���YÁ�¸u�»� ,Ä»Y{Y� �{� Á� ÄÌ·ÁY� É�Z�ÈÁY�� ¶»Z�� µ���
m�{�®Ë��ÅZ¯�Z]�Äy�qÈÊf¿Z���ÉY�]�Äy�q��Å��{�{Y�³

� ¶»Z�� ZÅ�³�Z£M� µZ�eY� ÉZ»{���Êf¿Z�� Èm�{�� {Y�³�Ä]
�c|»���,ÄÌ¿Zi����Ze����Èm�{�Êf¿Z��{Y�³�Ä]��c|»���
Á�ÄÌ¿Zi����m�{ÈÊf¿Z��{Y�³Ä]���c|»�Ä¬Ì«{�-¸u�»�Á�È�

�¶»Z�� ¹Á{��� Z]� Äy�q����m�{ÈÊf¿Z��{Y�³ �Ä]��c|»
��i�ÄÌ¿Z� ,���m�{ÈÊf¿Z��{Y�³Ä]���c|»��Á�ÄÌ¿Zi�����
m�{ÈÊf¿Z��{Y�³Ä]� ���c|»���,½M� �Y��a�Ä¯�{Â]�ÄÌ¿Zi�

�{�ÊËZÆ¿���]����m�{ÈÊf¿Z��{Y�³�c|»�Ä]���Ä¬Ì«{�
�¹Zn¿Yd§�³��  

�Á��AFLP�Á���Z�Y�]��Ì¿� Vos et al. �1995���Z]
d§�³�c�Â���ÌÌ¤e�Ê¯|¿Y���cÓÂ�v»PCR�µ��ÉÁ��ÉZÅ

Ê·YÂe[ZË��Ê¸a� |��{���ÉY�]� Á� ®Ì°¨e� |Ì»M� ¶Ë�¯Y



���  ����������¿ÄË����Ê�Y���½ZÅZÌ³�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,�,½Zf�»������� 

|ÅZ�»Ç²¿�� �Y� ZÅ�YÂ¿��Ä]� Ã�¬¿� cY�fÌ¿� É�Ì»M���Á�
�Bassam et al��1991��|��Ã{Z¨f�Y�  
  

ÌÆeÈ�¬¿�ÈË�ne�Á�Ê´f�ÂÌa�È� QTL  
ÌÆe� �Y� ¶^«È�¬¿�Èd^�¿� Y|f]Y� ,Ê´f�ÂÌa��ÊbÌeÂ¿�� ÉZÅ

� �Z�f¿Y� {�Â»������´¿Z�¿�ÉY�]�ºÅ�ÉZÅ� Á� ��Z]����ÉY�]�
ZÅ�´¿Z�¿�{�\·Z£�É�dÌ ¼m�Ä]�¸Ì�ÁÈ�ÉZ¯�½Â»�M��Â°�Y�

2�½Â»�M�|��ÌÆe�ÉY�]�È�¬¿�È�dÌ ¼m��{�Ê´f�ÂÌa�
F2�dveÃ{Y{� �Y� ,Ä ·Z�»�bÌeÂ¿�� ÉZÅ//� Ê���´¿Z�¿�/��
�Ë�� Á� Ã�YÂÅZ»�����´¿Z�¿�AFLP�|·YÁ� Á{� �{�¶°�|Àq�

�¬¿� Á� Ã{Z¨f�YÈ¹�¿� �Y� Ã{Z¨f�Y� Z]�Ê´f�ÂÌa��� �Y�§YMap 

Manager��Manly & Olson et al.,1999� �|�� ÄÌÆe��
Ë�ne��Y�¶^«È�QTLÃ{Y{�½{Â]�µZ»�¿�½Â»�M� Y|f]Y��Ì¿��ZÅ

�Ê³|Ì�¯� Á� Ê´·Âq� ½Â»�M� �� ¹Zn¿Yd§�³� Á�QTL�ÉZÅ
µ�fÀ¯�|ÀÀ¯Ç�Â]�»� cZ¨��,�¬¿� µZ¬f¿Y� �Y� �a�È�

ÄÌÆe� Ê´f�ÂÌa�¹�¿� Ä]� Ã|�� �Y�§YQTL Cartographer�
�Basten et al., 1997�� ,{Z¨f�Y� Z]� �Á�� �Y� Ã½Z°»Ê]ZË�

Ä¸�Z§ÉY�\¯�»|�� ÊËZ�ZÀ��� �{|��¿Zf�MÈ�LOD�
Ä]�¸Ì�ÁÈ�¶Ë|^e�½Â»�M�Z]�{Y| e�d�´ËZm�����Y��[Zzf¿

|��  
k  

hv]�Á�lËZf¿ 

�ËZ¬»�lËZf¿ÈÄ]�cZ¨��¾Ì´¿ZÌ»���\Ìe�e�{�dÌ �Á��Àe�
�Z]�Ê°�y�Á�É�Â�dÌ �ÁµÁ|m��{��Àe�¹|���ÉZÅ��Á�

�d�Y�Ã|��ÄWY�Y����Y�Ä¯�{Y{�½Z�¿�lËZf¿���¿�È¼ÅcZ¨��,�
À »�¥ÔfyYZ�Á{�¾Ì]�É�Y{dÌ �Á�d�Y{�{ÂmÁ��ËZ»�M�

� Ê°�y� �Àe� Á� É�Â�� �Àe� Á\^��Ê»Z¼e� �ÅZ¯�
|¿|��Ê]ZË��Y� {�Â»�cZ¨�� ��{�{Y�M�É��¿Y� ,�Àe��ËY���

��ÅZ¯� [MÊ»�|]ZËÄ]� ÉY�]� ÃZÌ³� Á����Y|¬»� ½{�ÁM� d�{
[M� Ê�z�»,|À¯� ¥��� É�f�Ì]� ÊeZÌu� É��¿Y� |ËZ]���

¾ËY�Y��Á�Y��Y�Ê�z]�É��¿�ZÌ¿�{�Â»�Â¼¿�Á�|���ÉY�]�ÃZÌ³�
� ¥��Ê»�{Â�Ä]� Á����ÅZ¯� ½M� Ê»Â¼�� |���\Ìe�e� ¾ËY

Ê»|]ZË��Ali et al., 1998���Ê¿YÁY�§� �Ë�ÂecZ¨���
Ä ·Z�»��//Ã|� �{����¿Zy�/{YÂÇ� F4�Ä]��¾Ì´¿ZÌ»� ÃY�¼Å

Ä]� ¾Ë|·YÁ�� dve� \Ìe�edÌ �Á��Àe� Á� É�Â�� �Àe�
¶°�� �{� Ê°�y�� ÉZÅ�� Á���Y� Ã|�� Ã{Y{� ½Z�¿� �d��

½Z¼Å�Ê»� Ã|ÅZ�»� Ä¯�Â��cZ¨�� ÊbÌeÂÀ§� �Ë�Âe� ,{Â�
Ä]�� ÉY�]� Á� d�Y� Äf�ÂÌa� c�Â��f�Ì]�®Ì°¨e� cZ¨��

�Ã|ÅZ�»�kZf¿��{�Ê¨À»�ZË�d^j»��ÁZnf»Ä¯�|���´¿ZÌ]�½M�
¶·M� Ä¯�d�Y�d·Zy{�cZ¨�� �ÅZ�e� �{� |·YÁ� Á{� �Å� ÉZÅ

� �Ë{Z¬»� Ä]� ,ZÆ¿M�\Ì¯�e� Á�|Àf�Y{�f�Ì]� ZË��f¼¯�cZ¨��
|·YÁ�Ä]�d^�¿À»�ZÅd�Y�Ã|���n��  

�¬¿È� �Y� ¶�Zu� Ê´f�ÂÌa����|Àq� �´¿Z�¿���¶°�
SSR� Á�AFLP� ,�����Êf¿Z����Z]� Y�� ¹Â¿�� �Y� ½Z³�Â»

¸�Z§� ��Âf»È�����Êf¿Z����´¿Z�¿� Á{� ¾Ì]� ½Z³�Â»
��ÁZn»{Y{���Âa� �¹�¿��Y�Ã{Z¨f�Y�Z]��Y�§YMapManager�
����´¿Z�¿� Ä] Ã{�YÁ{ ÃÁ�³ Ê´f�ÂÌa µ{Z »�Z] Ã{�YÁ{ 

¹Á�Â»Á�¯ �]l¿ \�fÀ» |¿|�� �� Ã{� �Â¼n»� �{QTL�Z]�
½Z°»� �Á�� �Y� Ã{Z¨f�YÄ¸�Z§� Ê]ZË��Á{� �{� \¯�»� ÉY

dÌ �Á�ÉÁ��É�Â��Á�Ê°�y��Àe����l¿�]�¹Á�Â»Á�¯�
�Ä]�m¹Á�Â»Á�¯��ÉZÅ�� ,�� ,�� ,��� ,���Á����ÊËZ�ZÀ��

�|���µÁ|m��¶°��Á������Ä¿YÂm�d����ÉY�]�®Ë�Ê¿�
QTL�Á{��Å��{��iY�±��]�dÌ �ÁÀe�Á�É�Â���Àe���

]Z�»� Ê»Â¿�� dÌ «Â»� �{� Ê°�yÊÆ�¶�Z§� |u� �{�
�´¿Z�¿Å//� ÉZRM237-RM246»Á�¯� ÉÁ��/� ¹Á�Â��
½Z°»|��Ê]ZË� �� ¾ËY� �{QTL�dÆm� �{�\Ë�£� |·YÁ� ¶·Y�

Ä¿YÂm� d���� �ËY�§Y� ¶¼�� Ê¿�{�¯��Ì¿� dÌ^·Z£� �iY� Á�
Ä]�Ä¿YÂm� d���� �ËY�§Y� d¼�{Â]� Ê¿�� �m�{� {�ÁM�]È�

½Z�¿� �Ì¿�dÌ^·Z£�|ÀÅ{Ç©Â§�¶¼���Y�dÌ^·Z£�¾ËQTL��{�
Ä¿YÂm�d�����ËY�§Y�dÆm{Â]�Ê¿����¾ËY��Â�uQTL��{�

½Z�¿��Ìv»� Á{�|ÀÅ{Ç� �ÌiPe� Á�½��½ZÌ]�cZ^i�¾f§�Ë~b¿�
d�Y�Ê�Ìv»��ËY����Y�½M�  

 

�µÁ|m���ËZ¬»�È�cZ¨��¾Ì´¿ZÌ»�dveÊ]ZË��Y�Ã{YÂ¿Zy��{�ÉZÅF4�dve�Á{��{�Ä ·Z�»�dÌ �Á�Àe�¹|��Á�É�Â���Àe� 
cÁZ¨e  É�Â���Àe �Àe�¹|�  ¨�cZ ¦Ë{�  

0.60�� 5.54 6.14 Ä¿YÂm�d���Ê¿� �  
3.17�� 95.75 98.92 Ä¿YÂm�|��{Ê¿� �  
1.59�� 3.28 4.87 Ä�Ë��µÂ�Äq��Êf¿Z��f»� �  
1.73�� 2.53 4.26 Ä«Z��µÂ��Äq�Êf¿Z��f»� �  
0. 21� 0. 25 0. 46 ��Ë�ÂX¸¯�µÂ��Êf¿Z��f»� �  
0.69� 0.36 1.05 �¶ÌfaÂX¸¯��e�½�Á�Ê¸Ì»¹�³� �  
3.6�� 0.62 4.22 Ä«Z��®�y�½�Á�Äq�Ê¸Ì»¹�³� �  

3.49�� 1.78 5.27 �ÄrÅZÌ³�®�y�½�Á�Ê¸Ì»¹�³� �  
13.91� 69.99 83.90 �~]�c�|«��yZ�   

��Á ���Ä] \Ìe�e �Y{ZÀ » �{ t�� µZ¼fuY � |��{ Á � |��{�  



  Ê Ì]�½Y�Z°¼Å�Á���½Z°»�Ê]ZËQTLµ�fÀ¯�ÉZÅ�Àe�Ä]�¶¼ve�Ç|ÀÀ¯Á�Ê°�y�ÉZÅ���  ��� 

�µÁ|m���ËZ¬»�È�cZ¨��¾Ì´¿ZÌ»�dveÊ]ZË��Y�Ã{YÂ¿Zy��{�ÉZÅF4�dve�Ä ·Z�»��Á{��{dÌ �Á�Àe�¹|��Á�Ê°�y��Àe� 
cÁZ¨e ��ÀeÊ°�y  

 
�Àe�¹|� 

 
cZ¨� 
 

¦Ë{�  

1.01�� 5.13 6.14 Ä¿YÂm�d���Ê¿� 1 

4.39�� 94.53 98.92 Ä¿YÂm�|��{Ê¿� 2 
1.68�� 3.19 4.87 Ä�Ë��µÂ�Äq��Êf¿Z��f»� 3 
1.89�� 2.37 4.26 Ä«Z��µÂ��Äq�Êf¿Z��f»� 4 
0. 22� 0. 24 0. 46 �ÂX¸¯�µÂ���Ë�Êf¿Z��f»� 5 
0.65� 0.40 1.05 �¶ÌfaÂX¸¯��e�½�Á�Ê¸Ì»¹�³� 6 
3.22�� 1.00 4.22 Ä«Z��®�y�½�Á�Äq�Ê¸Ì»¹�³� 7 
4.85�� 1.42 5.27 �ÄrÅZÌ³�®�y�½�Á�Ê¸Ì»¹�³� 8 

14.55� 69.35 83.90 �~]�c�|«��yZ� 9 

��Á ���Ä] \Ìe�e �Y{ZÀ » �{ t�� µZ¼fuY � |��{ Á � |��{� 

 
 

  
  

¶°�����Ë�Âe Ê¿YÁY�§ cZ¨� dve Ä ·Z�» �{ dÌ ¼mF4 �É�Â���Àe�dÌ �Á��{���Z]�\Ë�£�Á�{Á�|Ìb��ÉZÅ|·YÁS�Á�Gh�Ã{Y{�½Z�¿�
Ã|��|¿Y�  

 



���  ����������¿ÄË����Ê�Y���½ZÅZÌ³�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,�,½Zf�»������� 

 
¶°� ����Ë�Âe Ê¿YÁY�§ cZ¨� dve Ä ·Z�» �{ �dÌ ¼mF4 ��{Ê°�y��Àe�dÌ �Á����Z]�\Ë�£�Á�{Á�|Ìb��ÉZÅ|·YÁS�Á�Gh�Ã{Y{�½Z�¿�

Ã|��|¿Y�  
  

Zhang et al.���2005� �QTL�d���� Z]��^e�»�ÉZÅ
Ä¿YÂm�dve�Y��Ê¿�dÌ �Á�Àe��Z»���ÉÁ��¹Á�Â»Á�¯�ÉZÅ

��,��Á���Ê]ZË{��|¿{�¯��QTL¾ÌÌ e���¹Á�Â»Á�¯�ÉÁ��Ã|�
��´¿Z�¿� ¶�Z§� |u� �{�� ÉZÅRM212-RM104��Y�«�

d�Y{� �QTLÄ]��d�{����¿� �Y� �ÅÁ�a� ¾ËY� �{� Ã|»M
Ê¿Z°»� dÌ «Â»,� lËZf¿� Z]� Ê°Ë{�¿� dÆ]Z�»�� ªÌ¬ve�¾ËY

� Á� {Y{� ½Z�¿� ½Y�´�ÅÁ�a� ¾ËY� d�Y� ¾°¼»QTL� ZÅ�Z]
��´Ë|°Ë��^e�»|À�Z]��Ä]�|Ì¬�Ç�Zhang et al.���2006� �Y 

�Zv· Ê·Â°·Â», Ê¿Z�Âb¼ÅÉZÅ ¾Ì]� É�ZÌ�] x�Za Ä] 

,Ê°�y É�Â� Á Z»�� Á Ê¿Z��Y�e�Ì�» d»Ô� ®Ë�Ì�]M 

|Ì�Y Ã|ÅZ�» Ê»{Â��¶]Z¬»� �{��Liang et al.���2006��
� Á{QTLÂ»Á�¯� ÉÁ��¹Á�� ÉZÅ�� Á����d���� ÉY�]�



  Ê Ì]�½Y�Z°¼Å�Á���½Z°»�Ê]ZËQTLµ�fÀ¯�ÉZÅ�Àe�Ä]�¶¼ve�Ç|ÀÀ¯Á�Ê°�y�ÉZÅ���  ��� 

Ä¿YÂm�¾ÌÌ e�Ê¿�|¿{�¯�0Ô»Z¯���Zu��ÅÁ�a�lËZf¿�Z]�Ä¯�
{Â]� cÁZ¨f»� � Sabouri�2010� Ä�¬¿� �Y� Ã{Z¨f�Y� Z]�Ê]ZË

Ä¸�Z§Ä¿YÂm� d���� ÉY�]� ÉY� dve� Ê¿�dÌ �Á��Àe�
�Ä��É�Â�QTL¹Á�Â»Á�¯�ÉÁ���ÉZÅ����Á{QTL���Á���
ÊËZ�ZÀ��{�¯�Ä¯�Ê°Ë��Y�QTL�{�ZÅ�¶�Z§�|u�¿�´¿Z��ÉZÅ

RM8144-RM466� dÌ «Â»� Ê°Ë{�¿� �{�1-�qGR�
ÊËZ�ZÀ�� ·Z�»� �{� Ã|�Èd�Y{� �Y�«� ��Zu�� ��Ê�ËY�§Y� �iY

� ¹Á�Â»Á�¯�ÉÁ�� ¹Â¿�� �Y� ÄÌuZ¿�¾ËY��Ä ·Z�»� Á{� �Å� �{�
d^j»,Ä]�½��¶¼�� �Â¿� Á��{Â]�dÌ^·Z£�©Â§�c�Â����ÉY�]

Ä¿YÂm�|��{�®Ë�ZÆÀe�Ê¿�QTL±��]���¹Á�Â»Á�¯�ÉÁ���iY
�{�dÌ «Â»��{��Á{��Å��{�Ê¿Z�°Ë� 0Z¬Ì«dÌ �Á��{��Àe�

�´¿Z�¿�¶�Z§�|u�ÉZÅRM8213-E37-M60-3�ÊËZ�ZÀ��

|�� �Ä]� ½�� ¶¼�� �Â¿��dÆm� �{� �«Z¿� dÌ^·Z£� c�Â�
Ä¿YÂm�|��{��ÅZ¯�Á�Ê¿�M¶·��{��Ì¿�{Á�|Ìb��|·YÁ�ÉZÅ

Ä¿YÂm�|��{��ÅZ¯�dÆm�¶¼��Ê¿�|¿{�¯�  
� �ÂÆ�QTL� Á{� �{� �ÌyY�dÌ �Á�Ê�ËZ»�M�¦¸fz»�

½Z�¿�|ÀÅ{Ç� É�Y|ËZa�QTL�Á� Ê°�y� Ä]� ¶¼ve� ÉY�]�
d�Y�É�Â���Miura et al.���2004����dvedÌ �Á��Àe�

ÊËZ»{�Àa//� lQTL���{� ÉY�]///Ä¿YÂm� |¿�//�ÉÁ�� Ê
¹Á�Â»Á�¯� ÉZÅ�� ,�� ,�Á������ Á{QTL��� Y�Ä]��Z]� \Ìe�e

����,����,����,����,����cY�ÌÌ¤e�ÄÌmÂe�|��{�
� Z]� Ä¯� |¿{�¯� Ê]ZË{�� ÊbÌeÂÀ§QTL�� ÉZÅÊËZ�ZÀ��Ã|�

¹Á�Â»Á�¯� ÉÁ�� ÉZÅ�� Á���d¬]Z�»� ��Zu��ÅÁ�a� �{�
Àf�Y|¿//|�  

 
�µÁ|m���QTL½Z°»�ÉZÅÊ]ZË�Ä¿YÂm�Z]��^e�»�cZ¨��ÉY�]�Ã|�É�Â��Á�Ê°�y��Àe��ËY���dve�Ê¿� 

�¿ZË�YÁ�
ÊbÌeÂÀ§ (R2)  

dÌ^·Z£�Èm�{ 
(d/|a|)  

dÌ^·Z£��iY  
(d)  

Ê�ËY�§Y��iY �
a)��  

LOD  Posc Chr.  �´¿Z�¿ ¶�YÂ§  
Markers intervalb 

QTL 
 

cZ¨�  

Traitsa  
�ËY��3  

16.60 5.33 0.64 0.12 3.63 0.6 1  246RM-237RM qGR-1  GR  
15.16 -0.05 -0.01 -0.20 3.47  1.1 4 3-60M-37E-8213RM qGP-4 GP  
5.81 0.40 0.10 -0.25 3.61  2.4 3  5626RM-6832RM qRL-3 RL  

18.35  0.11 0.01 0.09 3.20  1.5 8  3-61M-38E-8264RM qPL-8 PL Ê°�y 

8.97 0.20 0.01 0.05 2.45 4.2 9  11-59M-36E-434RM qCOL-9 COL  
18.03 0.77 0.21 0.27 4.10 1.4 8 331RM-42RM qCFW-8 CFW  

17�10  0.84 0.14 0.17 3.66  4.5 7 1-59M-36E-5711RM qPDW-7 PDW  

18.10  1.65  0.58 0.35 3.24  1.2 7  70RM-5481RM qTDM-7 TDM  
13�67  0.78 0.57 0.73 3.46  0.2 1  1287RM-237RM qSVI-1 SVI  

16.28  1.17 0.79 0.67 3.78  0.7 1  1268RM-212RM qGSI-1 GSI  

18.31  6.50  0.26  0.04  3.05  0.6 1  246RM-237RM qGR-1 GR  
15.65 -0.40 -0.02 -0.05 3.14 1.2 4 8213RM-3-60M-37E qGP-4 GP  

7.35 0.40 0.18 -0.45 2.04 2.2 3 5626RM-6832RM qRL-3 RL  
16.10 0.57  0.08 0.14 3.19 3.9 8 1-61M-38E-8264RM qPL-8 PL É�Â� 

8.08 4.0 0.04 0.01 2.91 3.9 9 11-59M-36E-434RM qCOL-9 COL  
18.19 0.78 0.18 0.23 4.10 1.4 8 331RM-42RM qCFW-8 CFW  
21.90 0.15 0.03 0.20 3.14 4.6 7 1-59M-36E-5711RM qPDW-7 PDW  
18.34  4.00 0.48 0.12 3.89  1.2 7  70RM-5481RM qTDM-7 TDM  
13.02 1.40 0.73 0.64 3.24 0 1  1287RM-237RM qSVI-1 SVI  
16.40  1.03 1.02 0.99 3.82  0.7 1  1268RM-212RM qGSI-1 GSI   

a�Ä¿YÂm�d����Ê¿��GR�Ä¿YÂm�|��{�,�Ê¿��GP�Ä�Ë��µÂ��,Äq���RL�Ä«Z��µÂ��,�Äq�PL��ÄrÅZÌ³�®�y�½�Á�,�TDM���~]�c�|«��yZ��,
�SVI�Ä¿YÂm��Àe��yZ��,�Ê¿��GSI�. 

 b´¿Z�¿��Ä]�Ã|��Ã|Ì�¯��y�½Z��Ë��Ä¯�ÊËZÅQTL®Ë{�¿�Ä�Â]�»��e|¿���   
c��dÌ «Â»QTL®Ë{�¿�Ä]�d^�¿���ÁZn»��´¿Z�¿�¾Ë�e�cM��  

  
Wang et al.���2011��½Z°»��Á���Y�Ã{Z¨f�Y�Z]Ê]ZË�

Ä¸�Z§�|Àq� ÉY�Ä¿YÂm� |��{� ÉY�]� ,Ä¿Z³� d¨Å� Ê¿�QTL�
¹Á�Â»Á�¯�ÉÁ�ÉZÅ��,��,����Á{QTL�� ,����Á{QTL� �Á

���¾ÌÌ e�|¿{�¯��Y�ZÆ¿M��ÌiPe�Ä¯����Ze�����Ì¤f»�|��{�
{Â]� �qGP-4���Y�Ê°Ë� Z]�É{ZË�� Ä]Z�e� ,��Zu��ÅÁ�a� �{

QTL� ¹Á�Â»Á�¯� ÉZÅ���qGP-4-1�½Z°»�Ê]ZË���{� Ã|�

��ÅÁ�aWang et al.��2011�Ä¿YÂm�|��{�d¨��ÉY�]�-

{Á|v»� �{� Ä¯� d�Y{� Ê¿�Ç�´¿Z�¿�� ÉZÅRM518-

RM16535� c�ÁZn»� �{�QTL�ZÀ��ÊËZ��¾ËY� �{� Ã|�
{Â]��ÅÁ�a� ��ÊËZ�ZÀ�QTL�Ã|�{ZË�Ê»Â¿��dÌ «Â»��{�

 ·Z�»��{�½Z�°Ë�0Zf^�¿È¬¬v»�¾ËY�Z�Z]���Zu��ÅÁ�a�Á�½
ÀÌ»�ÈcÁZ¨f»� Ê°Ìf¿��,½Z�¿��|ÀÅ{Ç�Ä¯� d�Y� ¾ËY�



���  ����������¿ÄË����Ê�Y���½ZÅZÌ³�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,�,½Zf�»������� 

Ä]�uYÂ¿�¾ËY� {ZË��µZ¼fuY//¿�� �Y�Ê//¿�]� ¹Â/�l�]��{�//�|
Ä¿YÂm»�Ê¿�R�i|¿�Ä]�ÄmÂe�Z]�Á�cY�ÌiPebÌeÂÀ§�//M�ÊÆ¿//�Z

Ê»�ÉY�]�½M��Y�½YÂecZ¬Ì¬ve�Ã{Z¨f�Y�É| ]�{�¯�  

�  
�¶°����½Z°»µ�fÀ¯�ÉZÅ�|ÀÀ¯Ç�dÌ ¼m��{�Ê°�y�Á�É�Â��Ä]�¶¼ve�Z]��^e�»�cZ¨��F2:4��\Ë�£�Ê«Ôe��Y�¶�Zu� {Á�|Ìb�  

  
Ä�Ë��µÂ��d¨��ÉY�]®Ë�,Äq�QTL��ÉÁ���f�»

¹Á�Â»Á�¯���� Á{� dve�dÌ �Á�Ê°�y� Á� É�Â���Àe�
|��ÊËZ�ZÀ���½��¶¼��Á{��Å��{�ZÅQTL�Ä¯�QTL�ÉZÅ

®qÂ¯�µ�fÀ¯� �iY�|ÀÀ¯ÇÄ]� ,|¿{Â]� d¨�� ¾ËY���c�Â�
�Á{��Å� �{�dÌ^·Z£��iY� Á�|��{�ÁM�]��«Z¿�dÌ^·Z£QTL�

Ä]�Ä�Ë�� µÂ���ËY�§Y�d¼�{Â]� Äq� �ËZf¿� Ä]� ÄmÂe� Z]//�l

Ê»�½YÂeQTL��qRL-3��Ä]�Y���½YÂÀ�QTL�»R�µ�fÀ¯��{��i
Ä�Ë��µÂ��d¨��Äq�{Â���Àe��ËY����Ê°�y� Á�É�

ÉY�]�ÄÌ�Âe��´¿Z�¿�®¼¯�Ä]��ÀË�³�{�¯� Redona & 

Mackill��1996� �Á{ QTL Ä�Ë�� µÂ�� Z]� �^e�»�Y�� Äq
¹Á�Â»Á�¯�ÉÁ��ÉZÅ��Á���½Z°»��Ê]ZË|¿{�¯�lËZf¿�Z]�Ä¯�

{Â]�cÁZ¨f»� 0Ô»Z¯��ÅÁ�a�¾ËY� � Sabouri��2010b��lÀa�



  Ê Ì]�½Y�Z°¼Å�Á���½Z°»�Ê]ZËQTLµ�fÀ¯�ÉZÅ�Àe�Ä]�¶¼ve�Ç|ÀÀ¯Á�Ê°�y�ÉZÅ���  ��� 

QTLÄ�Ë��µÂ��ÉY�]���{�ÄqdÌ �Á�ÉÁ��É�Â���Àe�
¹Á�Â»Á�¯Å� ÉZ�� ,�� ,�� ,�� Á���� ÊËZ�ZÀ��{�¯�Z]� Ä¯�

QTLÊËZ�ZÀ��ÉZÅ�d�Y|¿�d¬]Z�»��ÅÁ�a�¾ËY��{�Ã|���
�Sabouri et al��2010� �� �Ì¿�®ËQTL�µÂ�� Z]��^e�»�

Ä�Ë�Äq��qRL-12a���Y�µ{Z »�Ä¯�����cY�ÌÌ¤e��Y�|��{
ÊbÌeÂÀ§Ê»� ÄÌmÂe� Y�� ¶¯�{�¯,� Ê]ZË{��|¿{�¯�Z]� Ä¯�

QTLÊËZ�ZÀ��ÉZÅ�Á�a�¾ËY��{�Ã|�d�Y|¿�d¬]Z�»��Å��
�]ÉYÄ«Z�� µÂ��d¨���Á�É�Â���Àe��ËY���dve� Äq

Ê°�y,� ®Ë� ZÆÀe�QTL±��]���Ê¿Z�°Ë� dÌ «Â»� �{� �iY
� ¹Á�Â»Á�¯� ÉÁ��|�� ÊËZ�ZÀ��� �� ¾ËYQTL��´¿Z�¿� Z]�

RM8264]�Á�d�Y{�Ê´f�ÂÌa�Ä���Y��Ì]�\Ìe�e���Á����
� ÄÌmÂe� Y�� d¨�� ¾ËY� cY�ÌÌ¤e� |��{{�¯� ��Ê�ËY�§Y� �iY

� ¾ËY� d^j»QTL¿�Ê»� ½Z�� Ä¯� |Å{M�ËY�§Y� ¶·�|ÀÅ{Ç�
Ä«Z��µÂ���Â¿� Á�d�Y� Ã|Ì���g�Y� Ä]�\Ë�£�|·YÁ� �Y� Äq

��ËY�§Y�dÆm��{��«Z¿�dÌ^·Z£�¶¼��ÉY�Y{��Ì¿�½��¶¼�
Ä«Z��µÂ�{Â]�Äq��  
�¾ËYQTLÄ]���½YÂÀ�QTL±��]��µ�fÀ¯��iY�|ÀÀ¯Ç�µÂ��

Ä«Z��ÊËZ�ZÀ��É�Â�� Á�Ê°�y��Àe��ËY���dve� Äq
Ê»�ÄÌ�Âe��ÀË�³�ÉY�]�Á�|�{Â��  

Zhang et al.��2005���ÊËZ»{� �Àe� �ËY��� dve
Ä«Z��µÂ��d¨��ÉY�]Äq,����QTL�ÉÁ��¹Á�Â»Á�¯�ÉZÅ

���{�Â»� Á{�� ,�� ,�� Á����{�Â»� Á{� ��¾ÌÌ e|¿{�¯� ��Ê°Ë
�YQTL ½Z°»�ÉZÅÊ]ZË��¹Á�Â»Á�¯�ÉÁ��Ã|�� ·Z�»��{�È�

,½Z¿M�´¿Z�¿� ¶�Z§� |u� �{�� ÉZÅRM223-RM210-

OSR7�c�ÁZn»��{�QTL¾ÌÌ e���Ä«Z��µÂ��ÉY�]�Ã|�Äq
|��Ê]ZË{�� ��Zu��ÅÁ�a� �{���Sabouri et al��2010��

���QTLÄ«Z��µÂ�� Z]��^e�»���Àe��ËY���dve�Äq
¹Á�Â»Á�¯�ÉÁ��µÂfÌ]�Â���Y�Ê�Z¿�É�¼�Y��ÉZÅ��,��,��,

��,��Á����ÊËZ�ZÀ��|¿{�¯� �lËZf¿�¾Ì]�Êf¬]Z�»�ªÌ¬ve
 ·Z�»� Á� ½Y�´�ÅÁ�a� ¾ËYÈ|�¿� Ã|Ë{� ��Zu��Sabouri �

�2010b� � Ä�QTL±��]��Ä«Z�� µÂ��ÉY�]� �iY�dve� Äq
¹Á�Â»Á�¯�ÉÁ��É�Â���Àe��ËY����ÊËZ�ZÀ���{�¯�Ä¯�

�{�½��¶¼��Ì¸¯È�QTLÊËZ�ZÀ��ÉZÅ�Ä]�Ã|���©Â§�c�Â�
�¾ËY��Y�®Ë�pÌÅ�Ä¯�{Â]�dÌ^·Z£QTL ·Z�»��{�ZÅÈ���Zu�

|¿|�¿� ÊËZ�ZÀ�� �Wang et al.��2011� ��c�|«� ÉY�]
� ®Ë� ,�~]� [M� [~mQTL�±��]�{� �iY�¶�Z§� |u� �

� ÉZÅ�´¿Z�¿RM7356-RM7556� ¹Á�Â»Á�¯� ÉÁ����
�¾ÌÌ e|¿{�¯Ê¿Z°»�dÌ «Â»� ��¿� �Y� Ä¯�,�¾ËY�QTL��{�

�c�ÁZn»QTL¾ÌÌ e���¹Á�Â»Á�¯�ÉÁ�� Ã|�� ·Z�»� �{�È�
{Â]���Zu��  

�®Ë�ZÆÀe�,�~]�c�|«��yZ��d¨��ÉY�]QTL�ÉÁ��
� ¹Á�Â»Á�¯� ��Àe� �ËY��� dve� Ê¿Z�°Ë� dÌ «Â»� �{

Z]� Äf�ÂÌa�É�Â�� Á�Ê°�y��´¿Z�¿�RM1287�ÊËZ�ZÀ��
|�� �� Á{� �Å� �{dÌ �Á� Ê�ËZ»�M�QTL��Y|ËZa�

ÊËZ�ZÀ��®qÂ¯� ,Ã|��� P�À»�Á��iYM¶·|ÀËY�§Y�ÉZÅÇ��Y�½M�
Ä]�½��¶¼���Â¿�Á�{Â]�\Ë�£�|·YÁ���{��«Z¿�dÌ^·Z£�c�Â�

� ¶¼�� �~]� c�|«��yZ���ÅZ¯� dÆm{�¯� �(1997) 

Gregorio  et al.�� dÌ ¼m� �Y� Ã{Z¨f�Y� Z]� |Àf�¿YÂeF8�
� ¶�Zu� Ê«Ôe� �Y IR23� ÁPokkali� Ä�� ,QTL±��]����iY

�ºÌ�Zfa�Ä]�ºË|��d^�¿�Á�ºÌ�Zfa�,ºË|��cZ¨��Z]��^e�»
� ¹Á�Â»Á�¯� ÉÁ�� Y�� ÊËYÂÅ� ¹Y|¿Y�� ÊËZ�ZÀ��|ÀÀ¯� ��¾ËY

�¹Á�Â»Á�¯��{�Ä �«��¹Z¿�Z]�saltol�{Á|u�����Ze�����
� ÄÌmÂe� Y�� �Â¯~»� cZ¨�� ÊbÌeÂÀ§� �ÂÀe� �Y� |��{{�¯�,

Ä]�É�Â���Ä¯saltol��{�¬¬v»�¾ËY��ÅÁ�aZÄ]�,½��½��½YÂÀ�
½Z°»�cZ¬Ì¬ve��{�É�Â��Ä]�¶¼ve� Z]��^e�»�Ê¸�Y�Ê]ZË

|Ì���d^i�Ä]�ZÌ¿{��{�É�Â��Ä]�¶¼ve����Z�Y�]�¾ÌÀr¼Å
Äf§ZË�ÅÁ�a� ÉZÅ,� |Àf�Y{� ½Z�}Y� ZÆ¿M�� Ä¯�ÉZÅ�´¿Z�¿

ÌuZ¿� Ä]� Ä¯� �Â¯~»È�saltol�Äf�ÂÌa�d�Y� ¾°¼»� ,|¿Y��{�
Ä»Z¿�]Ä]��ÀË�³�ÉZÅ�®¼¯��]��´¿Z�¿�Ä]�¶¼ve�{Â^Æ]�ÉY

|À�Z]�|Ì¨»�É�Â����cZ ·Z�»�Ä]�ÄmÂe�Z]� Mohammadi-

Nejad et al.��2008�,��´¿Z�¿�RM1287ÌuZ¿�®Ë{�¿�È 
Saltol �{�Y{��Y�«��QTLÄ]��d�{��c�|«��yZ��ÉY�]�Ã|»M

 ·Z�»� �{� �~]È� Á{� �{� ��Zu�dÌ �Á��ËZ»�M� ¦¸fz»�
� �´¿Z�¿� Z]� Äf�ÂÌaRM1287{Â]�� �Han et al.��2006��

� dve»{� �Àe� �ËY��//� ®Ë� ÊËZQTL«� ÉY�]�//�c�|
Ä¿YÂm�¹Á�Â»Á�¯�ÉÁ���~]�Ê¿���ÊËZ�ZÀ��{�¯|¿��� You 

et al.��2006��QTLÄ¿YÂm�c�|«�Z]��^e�»�ÉZÅ�Y���~]�Ê¿�
�Àe� �ËY��� dve�¶�Zu�®Ë�Ì�]M� |Ì�Y� �Y��ÉÁ�

¹Á�Â»Á�¯�ÉZÅ��,��Á��½Z°»��Ê]ZË|¿{�¯�  
�QTL¾ÌÌ e�� ·Z�»� �{� Ã|�È�� You et al�2006��
ÉÁ��¹Á�Â»Á�¯���¸�Z§��{È�ÉZÅ�´¿Z�¿�RM237-RM302�

� Ä]� ®Ë{�¿� �ZÌ�]� ,Ê¿Z°»� dÌ «Â»� ��¿� �YQTL�
ÊËZ�ZÀ�� ·Z�»��{�Ã|�Èd�Y{��Y�«���Zu��  

�®Ë�,�Ìv»�Á{��Å��{�¶ÌfaÂX¸¯��e�½�Á�d¨��ÉY�]
QTL±��]����´¿Z�¿�Z]�Äf�ÂÌa��iYRM42�¹Á�Â»Á�¯�ÉÁ��

�|��ÊËZ�ZÀ��� ��¾ËY�Ê�ËY�§Y��iYQTLÄ]����d^j»�c�Â
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�½�� ¶¼�� �Â¿� Á� ¶ÌfaÂX¸¯� �e� ½�Á� �ËY�§Y� dÆm� �{
Ä]�dÌ^·Z£�c�Â� �¶¼��d¨��¾ËY��ËY�§Y�dÆm��{��«Z¿

{�¯� ��¾ËY�®Ë{�¿�Ê´f�ÂÌa� Ä]� ÄmÂe� Z]QTL��´¿Z�¿� Z]�
RM42Ê»���^e�»�cZ¨��sÔ�Y�ÉY�]��¯�Z»�¾ËY��Y�½YÂe
Ä¿YÂm�Z]�Ã{Z¨f�Y�É�Â��Á�Ê°�y��Àe��ËY���dve�Ê¿�

{�¯��Á�d¨��ÉY�]Ä«Z��®�y�½��®Ë�ÄqQTL�|u��{�
¶�Z§��´¿Z�¿ÉZÅ�RM5711-E36-M59-1��¹Á�Â»Á�¯�ÉÁ�

��Á{��{�dÌ �Á|��ÊËZ�ZÀ��Ê°�y�Á�É�Â��� �QTL�
±��]�Ê»� Y�� �Â¯~»� �iY� ½YÂeQTL�Ä]�¶¼ve�ÉY�]� �Y|ËZa�

�Ê§� »�É�Â��Á�Ê°�y{�¯��  
dÌ �Á� �{�®Ë� ZÆÀe� ,Ê°�y� Á�É�Â���Àe�QTL�

±��]�� ¹Á�Â»Á�¯� ÉÁ�� �iY�ÉY�]��ÄrÅZÌ³� ®�y� ½�Á�
|��ÊËZ�ZÀ�� ��¾ËYQTL��{�Ê¿Z�°Ë�Ê»Â¿��dÌ «Â»��{�

¸�Z§È� É�´¿Z�¿�RM5481-RM70�Ä¯� d�Y{� �Y�«�
½Z�¿�|ÀÅ{Ç�QTL±��]� Á� �Y|ËZa���½�Á� Z]� �Z^e�Y� �{� �iY

{Â]� ÄrÅZÌ³� ®�y�Zhang et al. ��2005� �� ®ËQTL�
�¹Á�Â»Á�¯�ÉÁ��ÄrÅZÌ³�®�y�½�Á�ÉY�]�ÄÌuZ¿��{�Á�-

�Ä¯�ÉYQTL�ªÌ¬ve����Y�³� ,|��Ê]ZË{����Zu�Ã{�¯�Á
�Y��ÄÌuZ¿�¾ËYÉY�]�ÄÌ�Âe��´¿Z�¿�®¼¯�Ä]�[Zzf¿Y�|¿{�¯�  

Ä¿YÂm��Àe��yZ��ÉY�]�Ê¿��GSI��®Ë�ZÆÀe�,QTL�
±��]���´¿Z�¿�Z]�Äf�ÂÌa��iYRM212�¹Á�Â»Á�¯�ÉÁ�����{�

|��ÊËZ�ZÀ��Ê°�y�Á�É�Â���Àe�dÌ �Á�Á{��Å����{
� ¾ËYQTL�Me��yZ���ËY�§Y� \^��\Ë�£� |·YÁ� ¶·��À
Ä¿YÂmÄ]�½��¶¼�� Á�Ê¿��|��{�ÁM�]�dÌ^·Z£�©Â§�c�Â���
Ê»� ½YÂeQTLÄ]� Y�� ©Â§��� ½YÂÀ�QTL±��]����iY

µ�fÀ¯�Ä¿YÂm� �Àe� �yZ�� Ç|ÀÀ¯�ÉY�]� Á� Ê§� »� Ê¿�
{�¯�ÄÌ�Âe��ÀË�³�ÉY�mY� �Farshadfar et al.��2011��

Ä¿YÂm��Àe��yZ��Ä¯�|¿{Y{�½Z�¿�Ê¿��GSI��Ê»�Y��½YÂe
Ä]�zf¿Y� �yZ�� ®Ë� ½YÂÀ��Ê°�y� Ä]� ¶¼ve� �Ë��� [Z
Ä]�`ÌeÂ¿��Á�{�]��Z¯�Ä¯�ÊËZÅGSI�Ä]�¶¼ve�,|¿�Y{�É{ZË��

d�Y��f�Ì]�ZÆ¿M�Ê°�y�  
cZ¬Ì¬ve�lËZf¿� Lafitte et al. �2002���ÁPrice et 

al.��2002� ��dÌ ¼m� ÉÁ�� �]� Ê°�y� Ä]� ¶¼ve� ÉY�]
IR64×AzucenaÄÌuZ¿�,�¹Á�Â»Á�¯�ÉÁ��Y��ÉY��È¸�Z§��{�

� É�´¿Z�¿RM212-RM319»�{�¯� �z�� ��ÄÌuZ¿� ¾ËY
�Z]��^e�»�½��®Ë{�¿Sd1d�Y{��Y�«����Ê§����YWang et 

al.��2005� ��Ä]� ¶¼ve� Z]� �^e�»� |Ë|¿Z¯� ½�� ¾Ë|Àq
�É�´¿Z�¿� È¸�Z§� �{� Á� Ã|�{ZË� dÌ ¼m� �{� Y�� Ê°�y

RM212-RM319|¿{�¯�¾ÌÌ e�� ���Ì¿� ��Zu��ÅÁ�a� �{
QTL��qGSI-1-a� �� �´¿Z�¿� Z]RM212{Â]� Äf�ÂÌa�� ��Z]

°ÀËY�Ä]�ÄmÂe�,{Â]�cÁZ¨f»�Ä ·Z�»�Á{��{�Ê°Ìf¿��ÈÀÌ»��Ä
Ä]���yZ�� ÉÁ�� l¿�]� ¹Â¿�� �Y� ÊuYÂ¿� ¾ËY� {ZË�� µZ¼fuY

Ä¿YÂm� �ÀeÊ»� Á� d�Y� �iR»� Ê¿��ÉY�]� ½M� �Y� ½YÂe
{�¯�Ã{Z¨f�Y�É| ]�cZ¬Ì¬ve�  

Ä]Z�»� {�YÂ»� Êy�]� �{� ��Zu��ÅÁ�a� lËZf¿,��{� Á�
� cÁZ¨f»� {�YÂ»� Êy�]�´Ë{� Z]�cZ¬Ì¬ve{Â]�� ��cÁZ¨e

Ã|ÅZ�»�� Ã|�Ê»� Y�{Y{� d^�¿� Ê¨¸fz»� ¶ËÓ{� Ä]� ½YÂe��
ºÆ»�¶ËÓ{�¾Ë�e,ÀÌ»��{ÂmÁ�È��Y�Ã{Z¨f�Y�,cÁZ¨f»�Ê°Ìf¿��

dÌ ¼m�Y|¿Y� ,cÁZ¨f»� ÉZÅÇ� ,dÌ ¼m�|u�½{Â]� �Z^�Y�
�¬¿ÈÃ{Z¨f�Y� Ê´f�ÂÌa��Ã|��ÉZÅ�´¿Z�¿� {Y| e� Á� �Â¿� ,
Ä]�Äf§��Z¯� Á�����d�Y��½Z°»�lËZf¿� Ê]ZËQTL��^e�»�ÉZÅ

�yZ��Z]�Ä]�¶¼ve�ÉZÅ�,Ä ·Z�»�¾ËY��{�É�Â��Á�Ê°�y
�¾Ë|Àq�ÊËZ�ZÀ�� Ä]QTL�±��]�� Á{� �Å� �{� �iYdÌ �Á�

|���nÀ»�Ê°�y�Á�É�Â���Àe��Ä]�Äf^·Y��Ã{Z¨f�Y��Â�À»
½Z°»� cZ ·Z�»� lËZf¿� �Y� Ê]ZËQTL� |ËZ]� ,QTL�ÉZÅ

ÊËZ�ZÀ��� |ÌËPe� ZÆ¿M� Ä]� Äf�ÂÌa�ÉZÅ�´¿Z�¿� Á� Ã|�|¿Â��
��Y�¶^«�Ä¸u�»�¾ËY�Ä¯ÉY�mYÄ»Z¿�]�Zzf¿Y�ÉZÅÄ]�[��®¼¯

d�Y�É�Á����ZÌ�]��´¿Z�¿� �Ä]�¾ÌÀr¼Å��ÊËZ�ZÀ���Â�À»
½�� Á� ZÅ�Z¯Á�Z���Àe� Ä]� l¿�]� ¶¼ve� �{� ¶Ìy{� ÉZÅ

Ê°�y� Á� É�Â�,Ê»�� |ÌËPe� �Y� �a� ½YÂeQTL�ÉZÅ
±��]�ÊËZ�ZÀ�� �iY�Ä»Z¿�]� �Y� Ã{Z¨f�Y� Z]� ,Ã|�� ÉZÅFine 

mapping� �Y� Ä¸�Z§� ¾Ë�f¼¯� Ä]�QTL��Á� |Ì���
Ä¿Z�¼Å�Ê·YÂe�Á�É�Z��]ZË¬�À»�ÊÈ��Â]�»�Ê»Â¿���¹Zn¿Y� Y�

{Y{� �¾ËY�� �Z¯� Ä]�d«{� Á� {ZË��½Z»�½YÁY�§{�Y{� �ZÌ¿�,�Z»Y�
{Â]�|ÅYÂy�|À¼���Y��ZÌ�]�½M�c|»|À¸]�lËZf¿�  

� �{� �ÅÁ�a� ¾ËY� lËZf¿� d�Y� |Ì»Y�Y�{��{� Á� c|»
Ä»Z¿�]�Á�®Ìf¿��Ê�|ÀÆ»Ä]�[Zzf¿Y�ÉZÅ��,�´¿Z�¿�®¼¯�{�

�Àe�Ä]�¶¼vf»�¹Z«�Y�|Ì·Âe��Êf�Ë��Ì£�ÉZÅ�¶«Y|u�Ä]�Á
{Â���«YÁ�|Ì¨»�Ã|ÀËM��{�Ê�Y���cÓÂ�v»�d§Y�½|¿Z���  

  
É�Y�´�Zb�  

·Z¬»È�Ä]�½ÔÌ³� ÃZ´�¿Y{�[Â�»�Ê�ÅÁ�a�s����Y� ��Zu�
�Z¼�Ç� ��� -����d�Y� Ã|��kY�zf�Y�� ���Y�Ä¸Ì�Á�¾Ë|]

dËZ¼u�½ÔÌ³� ÃZ´�¿Y{� Ê�ÅÁ�a� d¿ÁZ »� Ê·Z»� ÉZÅ
Ê»�É�Y�´�Zb�{Â��  

  



  Ê Ì]�½Y�Z°¼Å�Á���½Z°»�Ê]ZËQTLµ�fÀ¯�ÉZÅ�Àe�Ä]�¶¼ve�Ç|ÀÀ¯Á�Ê°�y�ÉZÅ���  ��� 

  
REFERENCES 
1. Abdul-Baki, A.�A. 	�  Anderson, J.�D. (1973). Vigour determination in soybean by multiple criteria. Crop 

Science, 13, 630-633. 
2. Anbumalarmathi, J. & Mehta, P. (2013). Effect of Salt Stress on Germination of indica Rice Varieties. 

EJBS, 6 (1), 1-6. 
3. Ali, Q., Abdullah, P. & Ibrar, M. (1998). Effects of some environmental factors on germination and 

growth of Plantago ovata Forsk. Pakistan Journal of Forestry, 38, 143-155. 
4. Babu, R. C., Nguyen, B. D.�& Gresshoff, M. (2003). Genetic analysis of drought resistance in rice by 

molecular markers, association between secondary and field performance. Crop Science, 43, 1457�1469. 
5. Bal, A. R. & Chattopadhyay, N. C. (1984). Effect of NaCl and PEG 6000 on Germination and Seedling 

Growth of Rice (Oryza sativa L.). Biologia Plantarum (Praha), 27 (1), 65-69. 
6. Bassam, B. J., Caetano-Anolles, G. & Gresshoff, P. M. (1991). Fast and sensitive silver staining of DNA 

in polyacrylamide gels. Analytical Biochemistry, 196, 80-83. 
7. Basten, C. J., Weir, B. S. & Zeng, Z. B. (1997). QTL cartographer, A reference manual and tutorial for 

QTL mapping. North Carolina State University, Raleigh, NC, USA. 
8. Bouslama, M. & Schapaugh, W. T. (1984). Stress tolerance in soybeans. Evaluation of three screening 

techniques for heat and drough tolerance. Crop Science, 24, 933 �937. 
9. Djanaguiraman, M., Senthil, A. & Ramadass, R. (2004). Mechanism of salt tolerance in rice genotypes 

during germination and seedling crowth. Indian J. Agric. Res, 38 (1), 73-76. 
10. Farshadfar, E., Qaitoli, M., Haghparast, R., Yaghutipur, A. & Aghaee-Sarbarzed,�M. (2011). 

Chromosomal localization and relationship between field and laboratory indices of drought tolerance in 
wheat-barley disomic addition lines. Seed and Plant Improvement Journal, 27, 601-616 (In Farsi). 

11. Floodad, M. R., Lian, G. Y. & Chen, F. Q. (1996). Comparision of QTLs for seed germination under 
non-stress, cold stress and salt stress in tomato. Plant Breeding, 118, 167-173. 

12. Gregorio, G. B., Senadhira, D. & Mendoza, R. �1997�. Screening rice for salinity tolerance. IRRI. Dis. 
Paper No. 22, Los Banos. Philipine. 

13. Han, L. Z., Zhang, Y. Y., Qiao, Y. L., Cao, G. L., Zhang, S. Y., Kim, J. H. & Koh, H. J. (2006). Genetic 
and QTL Analysis for Low-Temperature of Germination in Rice. Acta Genetica Sinica, 33, 998�1006. 

14. Hashemi, F., Shobbar, Z. S. & Majidi, M. M. (2012). Functional Analysis of OsVP1 Using Rice Mutant 
Lines. Journal of Agricultural�Biotechnology, 2(4), 89-102 (In Farsi). 

15. Islam, M. M. & Karim, M. A. (2010). Evaluation of Rice (Oryza sativa L.) Genotypes at Germination 
and Early Seedling Stage for Their Tolerance to Salinity. The Agriculturists, 8(2), 57-65.  

16. Janrdhan, R. P. & Yanaht, R. V. (1982). Note on the salt tolerance of some rice varieties of Andra 
pradesh during germination and early seedling growth. Indian Journal Agric Sci, 52(7), 472-474. 

17. Lafitte, H. R., Courtois, B. & Arraudeau, M. Genetic improvement of rice in aerobic systems, progress 
from yield to genes. (2002). Field Crops Research, 75,171-190. 

18. Liang, C., Lou, Q. J., Sun, Z. X., Xing, Y. Z., Yu, X. Q. & Luo, L. J. (2006). QTL Mapping of Low 
Temperature on Germination rate of Rice. Rice Science, 13, 93-98  

19. McCouch,�S. R., Teytelman,�L., Xu, Y. B., Lobos, K. B., Clare, K., Walton, M., Fu, B., Maghirang, R., 
Li, Z. K.,Xing, Y. Z., Zhang, Q. F., Kono, I., Yano, M., Fjellstrom, R., DeClerck, G., Schneider, D., 
Cartinhour, S.,�Ware, D.�& Stein, L. (2002). Development and mapping of 2240 new SSR markers for 
rice (Oryza sativa L.). DNA Res, 9,199�207. 

20. Maguire, J. D. (1962). Seed of germination�aid in selection and evaluation for seedling emergence and 
vigour��Crop Science, 2, 176-177. 

21. Manly, K. F. & Olson, J. M. (1999). Overview of QTL mapping software and introduction to map 
manager QTL. Mammalian Genom, 10, 327-334. 

22. Miura, k., Lin, S. Y., Araki, H., Nagamine, T., Kuroki, M., Shimizu, H., Ando, L. & Yano, M. (2004). 
Genetical Studies on germination of seed and seedling establishment for breeding of improved rice 
varieties suitable for direct seeding culture. JARQ. 38,1 - 5. 

23. Mohammadi-Nejad, Arzani, G. A., Rezai, A. M., Singh, R. K. & Gregorio, G. B. (2008). Assessment of 
rice genotypes for salt tolerance using microsatellite markers associated with the saltol QTL. African 
Journal of Biotechnology, 7, 730-736. 

24. Ouyang, S. Q., Lin, Y. F., Lei, G., He, S. J., Zhang, W. K., Zhang, J. S. & Chen, S. Y. (2010). Receptor- 
like kinase OsSIL1 imporoves drought and salt stress tolerance in rice plant. Plant J, 62, 316-329. 

25. Park, S. J., Kwak, K. J., Oh, T. R., Kim, Y. O. & Kang, H. (2009). Cold shock domain proteins affect 
seed   germination and growth of Arabidopsis thaliana under conditions. Plant Cell Physiology, 50, 869-
878. 



���  ����������¿ÄË����Ê�Y���½ZÅZÌ³�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,�,½Zf�»������� 

26. Price, A. H., Townend, J., Jones, M. P., Audebert, A. & Courtois, B. (2002). Mapping QTLs associated 
with drought avoidance in upland rice grown in the Philippines. Molecular Biological, 48, 683-695. 

27. Rabbani, M. A., Maruyama, K., Abe, H., Khan, M. A., Katsura, K., Ito, Y., Yoshiwara, K., Seki, M., 
Shinozaki, K. & Yamaguchi-Shinozaki, K. (2003). Monitoring expression profiles of rice genes under 
cold, drought, and high-salinity stresses and abscisic acid application using cDNA microarray and RNA 
gel-blot analyses. Plant Physiol, 133, 1755-1767. 

28. Redona, E. D. & Mackill, D. J. (1996). Genetic variation for seedlin traits in rice. Crop Science, 36, 285�
290. 

29. Robin, S., Pathan, M. S., Courtois, B., Lafitte, H. R., Scarandang, C., Lanceras, S., Amante, M., Nguyen, 
H. T. & Li, Z. (2003). Mapping osmotic adjustment in an advanced back-cross inbred population of rice. 
Theoretical and Applied Genetics, 107, 1288�1296. 

30. Sabouri, A. (2010a). Mapping QTLs related to grain quality traits in rice. Ph. D. dissertation, University 
of Tabriz. Iran.Sabouri, H., Rezai, A. M., Moumeni, A., Kavousi, A., Katouzi, M. & Sabouri, A. (2009). 
QTLs mapping of physiological traits related to salt tolerance in young rice seedlings. Biologia 
Plantarum, 53(4), 657-662. 

31. Sabouri, H. (2010b). Mapping of QTLs of germination characteristics in rice using of microsatellite 
markers under salin condition. Iranain Journal of Biology, 23, 333-342 (In Farsi).  

32. Sabouri, H., Biabani, A., Sabouri, A. & Mohammad Esmaili, M. (2010). The study of QTLs related to 
seed vigour under stress�caused to Sorbitol in rice. Journal of  Plant Production, 17, 123-136 (In Farsi). 

33. Sabouri, H., Rezai, A., Moumeni, A. & Kavousi, M. (2007). Investigation of genetic diversity of Iranian 
rice genotypes under salinity condition: compare means, sensitive and tolerance index. In: Bocchi, S., 
Ferrero, A., Porro, A. (ed.): Proceedings of the 4th International Temperate Rice Conference, 50-51. 
Tipografia Fiordo, Novara. 

34. Saghai Maroof, M. A., Biyashev, R. M., Yang, G. P., Zhang, Q. & Allard, R. W. (1994). Extraordinarily 
polymorphic microsatillate DNA in barely species diversity, choromosomal location & population 
dynamics. Proc. Natl. Academy Science USA 91, 5466-5570. 

35. Salunkhe, A. S., Poornima, R., Prince, K. S., Kanagaraj, P., Amudha, K. K., Senthil, A. & Babu, R. C. 
(2011). Fine mapping QTL for drought resistance traits in rice (oryza sativa L.) using by Bulk segregant 
analysis (BSA). Molecular Biology, 49, 90-99. 

36. Tirnaz, S., Shobbar, Z. S., Mohamadi-Nejad, Gh., Shahidi Bonjar, Gh. H. (2009). Gene expression 
analysis of OsPP2C5, a candidate protein phosphatase involved in ABA signal transduction, under salt, 
drought and cold stress in rice. Journal of Agricultural�Biotechnology, 1(2), 67-78 (In Farsi). 

37. Torres, W. & Echevarria, I. (1994). Germination and seedling growth of rice (Oryza sativa L.) at different 
NaCl concentrations. Cultivos Tropicals, 15, 44-47. 

38. Vos, P., Hogers, R., Bleeker, M., Reijans, M., Lee, T., Hornes, M., Frijters, A., Pot, J., Peleman, J., 
Kuiper, M. & Zabeau, M. (1995). AFLP, a new technique for DNA fingerprinting. Nucleic Acids 
Research, 23, 4407-4414. 

39. Wang, X. S., Zhu, J., Mansueto, L. & Bruskiewich, R. (2005). Identification of candidate genes for 
drought stress tolerance in rice by the integration of a genetic (QTL) map with the rice genome physical 
map. Journal of Zhejiang University Science, 6, 382-388. 

40. Wang, Z. J., Wang,Y. B., Wu, Y. & Zhang, H. (2011). Quantitative trait loci controlling rice seed 
germination under salt stress. Euphytica, 178, 297-307. 

41. Wen, J., Ling, J., Zhang, W. W., Zhai, H. Q. & Wan, J. M. (2008). Mapping QTL for seed dormancy in 
weedy rice. Acta Agronomy Sinence, 34(5), 737�742. 

42. Yaghoubian, Y., Piradashti, H., Mottaghian, A. & Hosseini, J. (2012). Effect of fluctuatting salinity at 
different groweth stage on physiological and yield related parameters of rice (Oryza Sativa L.). 
International Journal of Agriculture: Research and Review, 2 (3), 266-276. 43. Yue, B., Xue, W., Luo, L. & Xing, Y. (2008). Identification of quantitative trait loci for four 
morphologic traits under water stress in rice (Oryza sativa L.). Journal of Genetics and Genomics, 35, 
569-575.

 

44. Zhang, Z. H., QU, X. S., Wan, S., Chen, L. H. & Zhu, Y. G.�(2005). Comparison of QTL Controlling 
Seedling Vigour under Different Temperature Conditions Using Recombinant Inbred Lines in Rice 
(Oryza sativa L.). Annals of Botany, 95, 423�429. 

45. Zhang, J., Jia, W., Yang, J. & Ismail, A. M. (2006) Role of ABA in integrating plant responses to 
drought and salt stresses. Journal of Field Crops Research, 97, 111�119. 

46. Zhou, M. L., Ma, J. T., Pang, J. F., Zhang, Z. L., Tang Y. X. & Wu, Y. M. (2010) Regulation of plant 
stress response by dehydration responsive element binding (DREB) transcription factors. Journal of 
Biotechnology, 9, 9255-9279. 


