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زني برنج در شرايط غيرهوازي، جمعيتي شامل  بط با جوانههاي ژني مرت به منظور شناسايي مكان

به عنوان  IR64به عنوان والد مادري با رقم  KHAO HLAN ON (KHO)از تلاقي  BC2F2گياه  398

نشانگر  680مطالعه چند شكلي در والدين با . اي مورد مطالعه قرار گرفتند والد پدري و والد دوره

نشانگر چند شكلي واضح بين والدين را نشان دادند  171 ن آنهاريزماهواره انجام گرفت كه از بي

طول نقشه كروموزمي . و از آنها براي ارزيابي ژنوتيپي جمعيت مورد مطالعه استفاده بعمل آمد

مورگان بين دو نشانگر مجاور  سانتي 3/8اي  مورگان با ميانگين فاصله سانتي 5/1483مورد استفاده 

زني در شرايط  نشان داد كه دامنه بقاء آنها از نظر جوانه BC2F2هاي  نتايج ارزيابي لاين. بود

با استفاده . درصد بدست آمد 28درصد متغير بوده و ميانگين آن در حدود  68غرقابي از صفر تا 

زني  براي جوانه QTLاي مركب، تعداد شش  يابي فاصله اي و مكان يابي فاصله هاي مكان از روش

، دو )qAG-1-2و  qAG-1-1(يك   در كرموزوم QTLدند كه دو در شرايط غيرهوازي شناسايي ش

QTL هفت   در كرموزوم)qAG-7-1  وqAG-7-2 ( و دوQTL نه   در كرموزوم)qAG-9-1  وqAG-9-2 (

به جمعيت مورد مطالعه منتقل  KHOمنفي بود كه از والد  QTLاثر افزايشي پنج . قرار داشتند

زني در شرايط  باعث افزايش تحمل به جوانه KHOهاي  نتايج نشان داد كه آلل. گرديد

زني  درصد از تغييرات فنوتيپي جوانه 93ها توانستند حدود QTLاين . گردند غيرهوازي مي

  .غيرهوازي را در جمعيت مورد مطالعه توجيه نمايند
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5 Single Point Analysis (SPA) 
6
 Interval Mapping (IM) 

7 Composite Interval Mapping (CIM) 
8
 Kosambi function 

9 Permutation 
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�� �OH '�� d����  [��H (� +���� 
�
)� �� � +,�� �!�

 +���� �@�X� 7` M� 	� ?�� �OH '�� �E�
�`) ;8,. .(  

  

. (7�E� � �m����` (3@�T�  ����QTL  ��  

w�� (% �9�� 	�  r��b
�� ���� $��� [��<� $�����X �� ���

DNA  $+)�� +@�� ���� [�Q�	�!� o�� *+���� $+, �,����

KHO !: �� [�Q�	��
� [��<� B�= � +���� ��+� ��3

BC2F2 �,�� ������ . [��<� 7� o�� ���+��� �L@H  �

$��� +@�� o�� ���+��� ��IR64  ��B  +�+���> ib��);E,].(  
                                                           

10 Cofactor 

 �� $+, ���8� [�3TN ()���]|]  �Q����$���������  ��8,+)A (�

 	� +���� 7��� '�+@�� �� �� �C���h^  ��tt_  ���
� 	�� �O:

��� . ;8,^  �Q
���R (���]|]  �Q����$���������  '�� (�H�= �

�� 7��� �� �G�� +�� . (��� '�� ;� $	�+��s/]th^ �
���  7�>���

 (�H�= B��
� ��^/h �
���  $��� ���9� �Q���� �� '�� 7�>���

��� . &�� ��IM  '�Q���� �� J��T�LOD�)3� ST� *  ���

 	� �
!� 
�!
6� �� ?���	�_]/_  	� ?��|/t  	� �
!� 
�!
6� �� �

_s/_  	� ?��h/^ +�� ��+� . &�� ��CIM �)3� ST�  ���� ���

 	� �
!� 
�!
6�_]/_  '�Q���� �� J��T�LOD  	� ?��s./^  �

 	� �
!� 
�!
6� ����_s/_  '�Q���� �� J��T�LOD � 	� ?�th/^ 

��� $���.  

 ���
�QTL  �� J��C� '�� �� $+�� ��+� ���QTL  (�H�6 ���

 ���N [�3@�T� 	�)| (+)
=�> ���N (����� ���� .QTL  �� (� ����

+�+, ����� (
�� �� (� +)
,�� ���,�R �� [�3@�T� �Q��:  

] (QTL  �OH �G: 	� �� � ���8� ��3N�� �#� 	� �� (� ����

 *+���� (����. (QTL (���� ���8� ��3N�� (� ����  *+)
,�� ��

�� 
�
)� �� ����O
� [�OH �@� +���!�.  

7�8�&�� �� $+�� ��+� ��` ��� ���SPA  �IM  '�� ��

 ���
� B�= (9�
� �� � (
,�� �Q�+E� �� ���X ����T� ��3!:

IM �@� (� &�� (� ���� &�� '�� ����� ;SPA  ����� ����

�=�> +)���X ���N . ?,QTL (���: ����  ���N�P B���, �� ��	

 �� (� +, �����),QTL D�	����� ��� ��   M�)]�]�qAG  �

.�]�qAG( �� *QTL  �O� D�	����� ��� ��)]�|�qAG  �

.�|�qAG ( �� �QTL  (� D�	����� ��� ��)]�v�qAG  �  

.�v�qAG ( +)
,�� ���N) 
�+:]  ;E, �^ .( '��QTL  ��

 k�!9� �� +)
�����v^ (���: �m���
= [������ 	� +H��  �� ��	

+)��!� (�:�� (3@�T� ���� ��3!: �� �� ���N�P B���, . ?��

 ;��, ;���" ����QTL  �� (
X�),�� ;���" � �U� eA�� ���

 (3@�T� ���� �OH �m���)= k�)� (�:��|  $��� +H����� . 	�

7�8� 7���  �� *$+, �����), ��` ���QTL  &�� (�����CIM 

+�+, +���� ��� . ?, '�� �U�QTL  [������ ()��� � $��� 2�� 1�
���

 	� M� �� ����O�� �G�Z|/Z +H��  ��^] +H��  $��� ���
�

��� . ��+��LOD 7�8�  	� $+, �����), ��` ���Zv/t  ��v]/]v 
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���� ��	�
/ ��
�����/������/��	���� ����  !#  

 

��� $��� .��=� �U� ��)�
�� (� ���QTL  B��� $+, �����),

 �Q����RM10694 ���� �����=� �U� *QTL  $+, �����), ���

 +@�� 	� � $��� �O)�KHO ��� $+, ;�
)� r�
� (� . ���
� '��

;@� (� ���� �Q����  +@�� 	� ����KHO  ������ ?���=� c"��

(���: (�6�� �� �	�����P B���, (� �� ��	 +���> . ��` 7�E�

+, �����), �Q���� B��� $RM10694  (% M� D	����% ��

 +@�� 	� � $��� �����=� �U� �����IR64  ��� $+, ;�
)� r�
� (�

 +@�� (% ��� 7� �Q����IR64  (� 7��� q��6 (!�� �P���"

(���: +,�� �� ��� ������ ;@� ����� �	�����P B���, �� ��	 .

;@� �U� 7�A �@�  ;@� M� 	� ?�� � ��� �����=� �OH '�� ���

�� 
�
)% ���� (���: (� ;!C� ���� ���N ���G)� (� *+��!�  �� ��	

 +��!� ��9�� �� 4�N�P B���,) 
�+:].(  

  

  
;8,]�  $��������� �Q���� (����� $+, ���8� [2�<C� z��� 	��=�
8@� 
` ���<�RM478 . 	� ��#)�H  $+)�� +@�� o�� +���KHO ���.  

  

  

  
;8,.�  7+��� $+�	 +H�� [���K ������= f�	��)(���: ��	 (�	�����P B���, ��  
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!� ���� ��	�
/ ��
�����/������/��	���� ����  

 

  
;8,^� (��� �Q
���R )�`�8)�@ (����Q���� $��������� �� ����!� LOD ���� QTL ��� D���� (� B���, �	�����P �� (�6�� (���: ��	 .

y�TX (T�� '�A ���!" (��
��LOD �� 7��� �� +��.  

  
                         (���� ;8,^.  

  
                 (���� ;8,^.  
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���� ��	�
/ ��
�����/������/��	���� ����  !!  

 


�+:]� 7�E� ��� ��` �����), $+, B���� �� ;!C� (� B���, ��P �	��� �� (�6�� (���: ��	 �� ��3!: BC2F2 ;H�6 	� �N5� KHO 

�� IR64.  

   Interval Mapping Composite Interval Mapping 

QTL D	�����  �� (
���R �Q����QTL LOD R2** �����=� �U�* 
LOD R2** �����=� �U�* 

qAG-1-1 1 RM10694 5.77 7.76 1.38    
qAG-1-2 1 RM3475 10.02 12.2 -2.1    

qAG-7-1 7 RM7571 4.69 6.67 -1.62    

qAG-7-2 7 RM478 8.73 12.02 -1.62 10.3 9.1 -1.44 

qAG-9-1 9 RM23946 16.49 23.39 -2.23    

qAG-9-2 9 RM24161 19.91 31 -2.3 14.3 13.5 -1.8 

 :* �U� �����=� �O)� �)3� ;@� ���� �#� 	� +@�� KHO � �U� �����=� ���� �)3� ;@� ���� �#� 	� +@�� IR64 (� r�
� ;�
)� $+, ���.   

 ** :��#)� 	� R2 l������ �m���)= (:�� $+, B��� �� QTL ���.  

  

  

 *(3@�T� ���� ��3!: ��]|]  � �E�
�` (��� ����� ���� �Q����

 �����),QTL +)
=�> ���N $��O
�� ���� .(���  �� �E�
�` ���

(���  Y�� � �`�8)�@ ���� 7` +)
�� ��!�� �� �� )s .( '�� ��

 ����Q���� '�� �`�8)�@ (�H�= J��C�$��������� (��� q��� ��  

 �E�
�`Nipponbare/Kasalath )s ( ���� �E���= (��� �)v (

+���> r��b
�� .(���  (��!� �������� 	� ;H�6 �E�
�` ���

�!� ���
"� ����� +),�� .�������� ;� ��+3�  ���� ��:�� ���

��� '�!b� 7���� ��+� (� �����Q���� '�� �E�
�` (�H�= 	� �


�!� �=�� +���� ��2�� �Q
���R +,�� . ����� a�P� �� *����6 ��

 ��P ���� 2�� �Q
���R ����� ����Q���� �E�
�` 7��� a���

�� �#� (� '8!�  M���� �Q���� �� '�� �������� �� (� ��A *+��

�!� ��O�� �G� O: '�� �	��� �������� �� � +
=� ���Q���� �

�!� ���
X� �� �� �+�O� [�"5K�  ���L>)._ .( $��
,� k�� (�

 � (��9� ()��	 �� $��� (� *�E�
�` (��� ()��	 �� �H�<
X�

(T�� +)A ;��C� 	� +)����" (� +���� ��:� �� :] (7�8�  ��` ���

�� $��� ���� �H�X D�	����� (� 1����
,�  *+��,. (7�8�  ���

�� (� �
��+� ��`D�	��� �� $��� ���� (K���� ���  �@� +��,

 � *���� S�CH D�	����� ��� �� �G�� '
=�> ���N a����^ (

7�8� u�<
X� D�	����� (� ��` ���  �G�� a���� � (K���� ���

7�8� '�� (�H�= ��� ��� S�CH  ��+�� a�6 �� ��` ���

 ���� ���� �G�� '�� $��
=� ��O�� ��������)]| .(�T� '�� �� (3@

 [����
,� k�� '�� 	� 4�)
:� ��#)� (�) o�� � M� o�� [����
,�

��( �Q���� �� ���8� ��3N�� *$���������  7� $�Q��: (� (:�� ��

+���> ib�� 2�� ��O�� �� �E���= (��� �� . ��� ��� (� D	2

 ��� q�
�� �� 2�� ��O�� �� ���� D��` �E���= (��� (�)v .(

(��� ` � �E���= ��� (� ���Q���� 7��� u�<
X� �#� 	� �E�
�

D�	�����  (���� (K���� D�	����� ��� �� �G�� a���� � ��

+)
�� .+,�� [��O
� ��� '8!� �G�� (�H�= (A �>�.  

 ?, (3@�T� ���� ��3!: ��QTL  �����=� �U� (� +, �����),

 � $��� 2�� 1�
��� �G��Z|/Z +H��  ��^] +H��  [������ ;� 	�

y���� �m���)= (���: (� +���!� (�:�� �� 4�N�P B���, �� ��	 .

 (E�@�6 ��QTL  �Q�+E� �� 12�!3� �OH M� ���� [��O
� ���

�!� ?)E!���  (!� (����� (� �E�
�` ;� l������ *+)��QTL 

�� (�:�� �OH 7� ���  �E�
�` l������ f!: 	� �
!� ��,

 �� (����� $+, (�:��QTL ��� ��O)� [��H (� . ;H�6 ���
�

��� (���� ��� ?���R '�� 	� . ?,QTL  �� ��./t_ +H�� 

 +���� S���� �� l������) ��
�� ��PROC GLM D�� ��  ���=�

SAS +���> (���C�( (�:�� �E�
�` l������ f!: (E�@�6 �� *

 (����� $+,QTL  1������ ��v^ +H�� ��� $��� . �� a�T� '��

���  
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!$ ���� ��	�
/ ��
�����/������/��	���� ����  

 

?�R � ?���=� �)������ �N�)� ;�
�� ������
� ���� . �����"

 *M�`�@����= �R������R *�T�C� [���U�� +)���QTL  eA�� ���

 '�� l�������� *��� ;8�� �G�� �����), (� �U�QTL  (� ����

(
���R �Q�+E� (� �Q)��Q)� ��T�  '8!� �	�
��R� '�)F!� � +��

$	�+�� �� ��� [��O� '�� ��  +��!� (�:�� �� ��)]] .(  

 B�= 7�)���.  7���8!� � })�@ (����� (3@�T�)]. *]^ ( ����

(���  (�6�� �� �	�����P B���, (� ������ �E�
�` ����

(���: ��� (
=�> [��H ���� �� ��	 . *[�3@�T� '�� 	� �E� ��

h] �N5� 	� ;H�6 '�2 ���)��Kinmaze (Japonica)/DV85 

(Indica)  ����Q���� 	� $��O
�� ��RFLP  ;��C� � (��9� ����

 �)R 1�"�!9� � (
=�> ���NQTL D�	����� ���  ���] *. *s  �| 

 �)R 	� �+" �� (� +, �����),QTL  ��QTL  $+�� ��+� ���

$��� a��)
� (3@�T� '�� �� +�� . '��QTL  ��` 7�E� ;��, ��

 ����Q���� ;H��= �� $+, �����),XR2635–R1485  ��

 M� D	����%) (����QTL  B��� J��C� '�� �� $+, �����),

 �Q����RM3475(  ;H��= �� $+, �����), ��` 7�E� �

 ����Q����X379–C213  D	����% ��| ) (����QTL  �����),

 �Q���� B��� J��C� '�� �� $+,RM478 (��  +),��)]..(  

 
�
)� ;���" 	� ����	 ��+3� (� ��� 7��� (3@�T� '�+)A ���
�

 �G� [�OH $+))� ��� [��<� ���� W��� �� �3!: ���

 +���� ���N ���	�����)^ .( � �L� 4��X '�� y����� 
��� ����

 ��� $+, &���> (
,L> �� 7� �!" 
�K)]v *.t .( �,�E��)h (

(
���� 	� ��3� (� ��!� $+����  4��X (8�� �P���" �E�+)�� ���

+)
�� ��
��� �!" 
�K ����� �@� +���� �O�3� �L� .��� � �

 7���8!�)]t (QTL  	� $��O
�� �� �L� 4��X ���� �� ����

'�2 �
�>�� �N5� ���)�� ���(BC1F5)   �N5� 	� ;H�6

Nipponbare/Kasalath//Nipponbare +���!� �����), . 7�8�

qAG-7-2 �� qSD-7-2  D�	���� �� �L� 4��X ���� $+�� ��+�

|  �Q���� � ��� 7��E�RM1245 '��
��N �����  �Q
���R

 '�� �� �E�
�`QTL ���.  

(���: D�Q)� �� �� ��X ����� ?b� ���� $��>  B���, �C� ��	

�� (3��� �	�����P �� ��+C� +�O� ;�
R���� (� (� +��  ��,

)]_ .( $+, 4�N�P (F���> 7+��� 7�8�� �=�� '�� 7+, ;��K

�� ����= �	��� (�T)� (� �� ����  �	��)]_ *.s .( (� (:�� ��

�"�� (� ��+C� �@��� ����� (E)�� (���: 	� +3� (�@�� ���  ��	

��  (� (
���� ������ �	�����P B���, �C� ;�
R���� +,� *+,��


��� 7+, ;��K  ��� ��)]h .((���: [+� ��  B���, �C� ��	

 D�m��+�� 	� �� ���LP ���� ���� ;�
R���� *�	�����P) ��#)� (�

��`��� ���= ���+GQ� � +,�2�� ST� �� l� (�� 4L: +��!� .

 7+, ;��K 
��� $����� ���LR ;8, $��!� (� l���`��� ���=

�� 
�
)� �� 7�+��!� . � [��
�� *���LP k�)
� ���� 7��� ��

�� �#� (� �G� 7� ���LR 
��
�� � ���@���
�  +��)] .( ���R�� �

 7���8!�)�� ( �@��� $����� ���+��R (� y���� ����` �6��� ��

 �N5� 	� (�H�6 +���R�� ;��� ��3!: 	� $��O
�� ��CT9993-5-

10/IR2266-42-6-2 +���!� ib�� . ���8� ��3N��qAG-9-1 

 �� (3@�T� '�� ��qCMS-9  $����� ���+��R ���� $+�� ��+�

��� $��� a��)
� �@���.  

 '�� � �A����)^. ( c"�� ���L� 7+, ()G� (� +���� &���>

�> ����
�� ?���(F�� W�X �� �� �� �	�����P ���  � ���>

(
���� +���� ��G)��R  �N� \5H� ���� 7+, ()G� (� D���� ���

��� +)���X +�O� ���
�� ��� �� ���� ��� . \5H� '�����)�

(����� �� �L� �!" 
�K ����  ��2�� ����L: 	� �65H� ���

(�6�� �� �	�����P B���, ���� ���G� �� ��� �����X�� 

(���: ���> ����� ��	 . 7���8!� � �����)�� (QTL  (� y����

 �OH '��qLG-9)( ��  D�	���� z�� ��� 7�8� +���!� ���� . '��

QTL (���� ���8� ��3N�� ��  �� ��qAG-9-2  '�� �� $+�� ��+�

��� $��� $��!� (3@�T�.  

 [�3@�T� +)�	��� ?���R '�� (� ��� ��� (� D	2 z�G
�� ��

���!8� (��� ;��N 	� � 2�� M�8O� [�+N �� ����7��� +)!���� 

7`I� z	��� ��P I�	 (���: ���� �� $+))� ���, z�� �� +,��

7` '�� 7��
���!� ;�
)� D�N�� ���� (� 7` 
��
�� +)���= �� �� ��.  

  

���������  

  '�� (���� 	�  ���� [����C� ���!@�(IRRI)  ���� (%

 �� J��C� '�� ���:� ���� �� ���Q����	� [���E�� � ����>

�����Q��m� +���� ���N �� ���
X�.  
  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
89

.5
.2

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

01
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.2.3.6
http://mg.genetics.ir/article-1-1023-fa.html


 غيرهوازيزني برنج در شرايط  هايي ژني مرتبط با جوانه شناسايي مكان                ...ناجي اميرمحمد انگجي، سيدعبدالحميد فتوكيان، محمدحسين  

  

���� ��	�
/ ��
�����/������/��	���� ����  !%  

 

1. Atwewl B.J., Waters I., Greenway H. (1982) The 
effect of oxygen and turbulence on elongation of 
coleoptiles of submergence-tolerant and -intolerant rice 
cultivars. J.Exp.Bot. 33: 1030-1044.  
2. Biswas J.K., Yamauchi M. (1997) Mechanism of 
seedling establishment of direct-seeded rice (Oryza sativa 
L.) under lowland conditions. Bot.Bull.Acad.Sin.38:29-32.  
3. Cai H.W., Morishima H. (2002) QTL clusters 
reflect character associations in wild and cultivated rice. 
Theor.Appl.Genet.100:840-846.  
4. Churchill G.A., Doerge R.W. (1994) Empirical 
threshold values for quantitative trait mapping. Genetics 
138:963-971. 
5. Harushima Y., Jano M., Shomura A. (1998) A 
high-density rice genetic linkage map with 2275 markers 
using a single F2 population. Genetics 148:479–494.  
6. Holt D., Ismail A.M. (2002) Anaerobic 
germination and seedling establishment: solution to early 
flooding and weed problems. 32. Annual Scientific 
Conference of the Crop Science Society of the Philippines, 
Tagbilaran City, Bohol Philippines. P 51. 
7. http://www.gramene.org. 
8. Ikehashi H. (1973) Studies on the environmental 
and varietal differences of germination habits in rice seeds 
with special reference to plant breeding (in Japanese with 
English summary). J.Cent.Agric.Exp.Stan.19:1–60.  
9. International Rice Genome Sequencing Project 
(IRGSP) (2005) The map-based sequence of the rice 
genome. Nature 436:793-800.    
10. Kordan H.A. (1976) Oxygen as an environmental 
factor in influencing normal morphogenetic development 
in germinating rice seedlings. J.Exp.Bot. 27:947-952. 
11. Li Z.K., Pinson S.R.M., Park W.D., Paterson 
A.H. , Stansel J.W. (1997) Epistasis for three grain yield 
components in rice (Oryza sativa L.). Genetics Society of 
America 145:453-465. 
12. Ling J,, Ming-yu H,W,, ming C,, Jian-min W, 
(2004) Quantitative trait loci and epistatic analysis of seed 
anoxia germinability in rice (Oryza sativa L.). Rice 
Science 11 (5-6):238-244. 
13. Ling J., Liu S., Hou M., Tang J., Chen L., Zhai 
H., Wan J. (2006) Analysis of QTLs for seed low 
temperature germinability and anoxia germinability in rice 
(Oryza sativa L.). Field crops research 98:68-75. 
14. Miura K., Lin S.Y., Yano M., Nagamine M.T. 
(2002) Mapping quantitative trait Loci controlling seed 
longevity in rice (Oryza sativa L.). 
Theor.Appl.Genet.104:981–986. 
15. Murray M.G., Thomson W.F. (1980) Rapid 
isolation of high-molecular-weight plant DNA. Nuc. Acids 
Res. 8:4321-4325. 
16. Nelson J.C. (1997) QGene software for marker-
based genomic analysis and breeding. Mol Breed. 3:239-
245. 
17. Nievergelt C.M., Douglas W., Smith J., 
Kohlenberg B., Schork N.J. (2004) Large-scale integration 

of human genetic and physical maps. Genome Research 
14:1199–1205.  
18. Opik H. (1973) Effect of anaerobiosis on 
respiratory rate, cytochrome oxidase activity and 
mitochondrial structure in coleoptiles of rice (Oryza sativa 
L.). J. Cell Sci. 12:725-739. 
19. Ota Y., Takemura Y. (1970) Rice grain storage 
and seed dormancy (in Japanese). J. Agri. Sci. Tokyo. 
25:218–222. 
20. Pflieger S., Lefebvre V., Causse M. (2001) The 
candidate gene approach in plant Genetics: a review. Mol. 
Breed. 7:275-291. 
21. Redoña E.D., Mackill D.J. (1996) Genetic 
variation for seedling-vigor traits in rice. Crop Science. 
36:285-290. 
22. Sasaki T. (1974) Studies on breeding for the 
germinability at low temperature of rice varieties adapted 
to direct sowing cultivation in flooded paddy field in cool 
region. Rep. Hokkaido. Prefect. Agric. Exp. Stn. 24:1-90. 
23. Seshu D.V., Krishnasamy V., Siddique S.B. 
(1988) Seed vigor in rice. In rice seed health. IRRI. Pp 
315-329. 
24. Siddique S.B., Seshu D.V., Pardee W.D. (1988) 
Rice cultivar variability for accelerated aging of seed. In: 
IRRI research paper series number 131.IRRI. Pp. 1-7. 
25. Takahashi N. (1978) Adaptive importance of 
mesocotyl and coleoptile growth in rice under different 
moisture regimes. Aust. J. Pl. Physiol. 5:511-517. 
26. Tanksley S.D., Nelson J.C. (1996) Advanced 
backcross QTL analysis: A method for the simultaneously 
discovery and transfer of valuable QTLs from unadapted 
germplasm into elite breeding lines. Theor.Appl.Genet. 
92:191-203. 
27. Tripathy J.N., Zhang J., Robin S., Nguyen T.H.T. 
(2000) QTLs for cell-membrane stability mapped in rice 
(Oryza sativa L.) under drought stress. Theor.Appl.Genet. 
100:1197–1202. 
28. Voorrips R.E. (2002) MapChart: Software for the 
graphical presentation of linkage maps and QTLs. Journal 
of  Heredity 93(1):77-8. 
29. Wang S., Basten C.J., and Zeng Z.B. (2007) 
Windows QTL Cartographer 2.5. Department of Statistics, 
North Carolina State University, Raleigh, NC. ( 
http://statgen.ncsu.edu/qtlcart/WQTLCart.htm).  
30. Yamauchi M., Aguilar A.M., Vaughan D.A., 
Seshu D.V. (1993) Rice (Oryza sativa L.) germplasm 
suitable for direct sowing under soil surface. Euphytica 
67:177-184. 
31. Yamauchi M., Herradura P.S., Aguilar A.M. 
(1994) Genotype difference in rice postgermination growth 
under hypoxia. Pl. Sci. 100:105-113. 
32. Yamauchi M., Winn T. (1996) Rice seed vigor 
and seedling establishment in anaerobic soil. Crop Sci. 
36:680-686. 
33. Zeng Z.B. (1994) Precision mapping of 
quantitative trait loci. Genetics 136:1457-1468. 

����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
89

.5
.2

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

01
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.2.3.6
http://mg.genetics.ir/article-1-1023-fa.html


 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
89

.5
.2

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
26

-0
1-

01
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1389.5.2.3.6
http://mg.genetics.ir/article-1-1023-fa.html
http://www.tcpdf.org

