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 *��� I�� ���J( K	� ���D�)Aphelenchoides 

besseyi Christie, 1942(  LM0 ��%���D� � "!&
���D����  *���)( . ���W'] �n� � �M�� �� ���D� H&

"0 +��/F ��
& �	F "�V ���#�0 ��� �� �!�� ����
)( )�D% #o�Z #�� p�(� 5���7 )����] )M[ . H&

C0��  T�( �� ��� H�b� ���1915  H7Y �	�	�� ��
�� q�� )Kakuta,1915(. ��& ��  k(	� ��� H�b�

���F )Kheiri, 1971(  r$( � ��
�%X � ��DF � �
 @�#� )��� �)Talachiyan and Akhiani, 1976 .(

 *��� ���� "[��F C�� �I�� ���J( K	� ���D�)( . H&
 H( � ��� ��� K	'�� �'(	7 �&� �� C� P&�U � ���D�

"0 ���X ���Mg��	� "'Z  k&�� �� h�F2  ��3 �( T
�'(	7 �&� �� ��� sJZ � �	F ��,� K	'�� .&��
& L ��

�� � ��	bN ��%��� ���cX	DE0  �� "�'/� � )( +��J'0
��� K�F � L]� �"a�.0 k&�� )Gergon and Misra, 

1992.( `t� ��&H &��I�� ��0N �&�7 ����D�� L ��%
"'��( *�7 �� �( T	U �� ��� ��J( K	� �� �&�[ �� �'0

0 "U�'� CZ� ��� "&)( . )( H!D0 +�	V H& ��
5\� ���� sJZ � �	F "E�iU )b�Z I�� "��&�7 ��%
i( �&����� ��# .&�� � ���J( K	� ��� H& �W\�0 L

 u�i'] ���D���)( �� . C�b� �� I�� ��� ��J(
 v�i�� pa] � "%��� ���� )��Z � ���D� )E��D0

T	�(  5!�N ���N ��%)( .& ��T	�( ��� )�Et� H-
 I�� ��%"0 H�� � )(�7���� � ��� ������ � ��� �

"0 ��
& ���!� ����D�� )9���7	�� )Tiwari and 
Khare, 2003( .)�J�� ��� �� *��� ����D% �&�( +�f 

��� )�D% w	9���Eb )(. � �n� e�W0 ������ 
)�J�� *��� �� ���Z ���&� "�'/� �� x	F �)\7 C!� 
��%�S � LEU �N ���. )�J�� ��%�S ��� �& )�J�� 

���� ���/7 C0�� T	U ���� )i/� T	U �� �y�� 
)�9�J� ���� ��,0 "j� ��	� ��� � ��E� �����% 

"j� )(. )�D% ���� � C!� ��� �� �#� e�W0 
������� �q�'\0 +��J'0 )(. ���	U "�� e�W0-
������� �i� ���] ���% *�����% ��� ���� � `�[�� "0-

��%�. "b� �� O	�[ "]�� ��(N �t�,� ��� *�����% ��� 
k(	'0 � ���� ��� ���� ��&� )(. �� PU��0 ��� #�� 
e�W0 ��]� *��� ��� ���	� T��'0 )(. �� H& �D% �� 

��%���� H��"��Db ��t�,� ���&� ��� *�����% ��� ���� 

�	[� ��� )Dela and Khush, 2000(. )�J�� )\7  ��
�	�� "!& � LM0H&�� �#[ )�J�� *��� ).� ��QR� 
"F�� � "!&#�9 +��V	WF � "&��D�� ��� �*��� � ���6& 
�#[ ��] �'(��� "0����. � �'/[��H&�� H& "�6&��% 

��	��0N �#�0 ��0� "���XY ���� �#�0 +�iQ �& TY �	] 
"0����� )Graham, 2002.( � ���0 +�JV �w	9 �#�0 

�	��0N ��0� � ��� "���XY ��QR� 5����� �� )�J�� 
)\7 ���� )Dela and Khush, 2000( .LM0 C0�� H&��

H��E�� )( �	��0N K�	F � )\7 )�J�� �����5� � 
90 �V�� ��$(���N ��� *��� � �'(��� C�!�� "0�%� 
�� � �	��0N � �'!7	��0NH C�!�� "0�	�. �'&����% 

*��� u�( �� *��� �� �	��0N �#�0 "/�� ��%)0 �� 2�( �
 �	��0N "��F�7H�& )3  ��9�(� �	��0N �7H�& )10  ��19�( �
 �	��0Nk(	'0 )20 �� 25� (*��� ��	��0N ��% X�� ) 5��

 �25� (�,iU"0 ������	� )Juliano, 1971; Dela 
and Khush, 2000(. 0 �	��0N �#� x	F ��Y "���X

��� v�i�� )\7 � r7 ��� "���i/g � ���. *��� ��%
 X�� �	��0N �� ��� �'\7c�'i/�  h�F�[ � ��'/% L% � .

*��� �%� H�&�7 �	��0N �� "0 ���i/g )\7 ����% ����	� .
*��� �%� k(	'0 �	��0N +�0 �� r7 �% "]�� ��� )\7 �
"0 � ����0� e�W0*��� �'��� �"��& ������% �� "&�

"0 `�[�� � k(	'0 �	��0N��%� ��[� +��Z "���XY 
��� ����.0 �[�� "���Z �� )( �N �� T	!b	0��% 

�'(��� �� �	U C��]��f )���� �� ON ��� z��� �� ��	� 
"0����. �[�� +��Z  "���XY)'��(" ���( H!D0 )( 
�7H�& )55 �� 69( k(	'0 �)70  ��74 ( X�� �& �) � 5��

74 (���� )Dela and Khush, 2000.(  �� "��	bN �Q ��
 K	� ���D�( *��� I�� ���J��	F ���{� ���� hg	� �%

�N |	�� � �'9�& C!� �� �%FR��� "0 ������	� .��� � �%
C� "F�� � �'9�& 5%�� ��E� �n�"0 L�,� �% ����0 ��

�	U� �� ��� ��E��% "���0 �& "&X�� )D/] �� K	7 �
��	F"0 5&#9 �%���& )Tiwari and Khare, 2003(. 

�� "��	bN  A. besseyi ���� �� T�'F �i(��� �7 ���
��� �% )Togashi and Hoshino, 2001 (��� � �%

"0 C!��� � hg	� ��	�)Todd and Atkins, 1958(. 
 )( H!D0 "'Z+�	V �� K�� � }����F ��&N�� ���	

)Uebayashi et al., 1976( .�!b�ib �� ���( ��% ��%
�������� ��� )( H!D0 #�� C!� ���	bN ��% 

 �	� ��%��0)Nishizawa, 1976.( "Do�� �� �[	� ��
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��� � ��	F �� ���D�� H& ��"0 ��
& ��	bN ��% �� ���
"0 �n� )0��,0 ���%�S +��V	WF �� ��	'� �� �(�

���L% � �%��A�� �Q T	W.0 )\7 )�J�� H��g. 
 �j���g+��Z "���XY "D]� X�� ���� *��� �'\7 �N 

)J( � h�F "0�	�. +��Z r!� �� "���XY �7H�&� 
�[	0 "0�� � ���i/g��� *��� r7 � )\7 "0�	� .
"0�]� �� ��� �	��0N ��/D% "0����� �[�� +��Z 

"���XY "J�'\0 � 	F� ���� "0��%� ."�0	� �	g ON 
� �� 	% �6&� +��Z X�� �� ��0� ���(� �� ��� +��Z 

"���XY QR��� �'�A� � � �N X�� "0 ���)Mohammad 
Salehi, 1989(.  

"0 "J�'\0 C0	� "J�� +��V	WF �� ���	� *���
QR��� �A H& ��	0 �� ���&� +�,�,.� �� ����� �

��� ��
� +��V	WF )( . �	n�0 �� �� ",�,.� ��
 �� ��� �	� e�W0 @�� � pi�0 ��#�0 +�Q "(���

*��� "J�� � "D� +�JV  ��g L]� "���1  �� ��
�
�'�*&  �� �� ����QR���  TY �	] � �	��0N �V�� �� �%��D��

"�E0 �	] � �	��0N �V�� H�����0 �/&�,0 �'ib ���� ��
�� ������ �� �� ���� TY �i( ��� ��	� ��%��D

"�6&� H& 5&#9 �g�� )( ��� �%�� �� �/&�,0 �� �%
"�E0 e�'FH�����0 H�� ��� ��� ��%��0 �%

)Chakerhosseini et al., 2009 .( � ���%�9 ��F
 ���!D%)Khorram Farhadi et al., 2011(  "U

 T	U �� ��� �	� q�'\0 �&��,0 �� ����� ���� ",�,.�
 ���"�E0 �Q )\7 � Ci])( �'�� ��� .5&�N ��%

 "�E0 �Q #�� )\7 � r7 ��� T	U �� )��� q�'\0
 ��	� `a( �� +�	V H&�� )( �'�� ���250 

 )��� 5&�N � ��� ���	���25×25 "'��( �'0���Q~0H& 
 5\� ��0 H&X �� )�J�� 5&#9 C0��3 �� �'F��� .

H& �� �[	� �� ��'( �� #�F *��� PU��0 � "!& ����
"0 O	/.0 �	�� ���J( K	� ���D� 5���7 � �	�

 I��� )( p�(� ��'( H& �� #�� *���  "D��% *���
 "��& *��� ��]� � "!&)(  �] H'�� �� ���� ��

 "�	�a0 ���/7 ���� � z	ia0 LEU � �a� � �(��0
)( ���	F��� QR���  I�� ���J( K	� ���D�� �� *���

 +��V	WF"&��D��  �)\7 "0 L]� H& )�D% #o�Z ��	�
����.  �	���� �� )( ��� �� ��X��% �� ",�,.� ��	�

"�6&� H& ��� ���D� "��	bN �Q ���0� ��
� ���� �� �%

 x	WF H& �� ���	0 �Eb�a0 h& �t�Z P�,.� � �'9���
)(.  

  
;�� � <!�8��  

���0N ���( � )�� ���#�0 
7r � ��
� +���D� ���0N ���( H�0� �� ��#F 

�C,'/0 K�F �N �� hD� ��'0 L&�( )�� �#�0 145 
"��0�'�b �� �'0 p��0 ("�	J��t �� .L%��0� K�F ��	0 
���� )M[ �7 ���� �����% � K�F L\� ���	F ���#0 

)���� � �� �/����% "!�'(�7 �� ��'0 L&�( 
"�	J��t ��. ��%�A� L]� %"D�� �� +�0 15 �,�]� �� 

y�E0 ON ��� 55 �[�� ��] ��'9��. r7 � ����/�F 
��%�A� +���D� "��7�A� ��#F �� �� )&��� ��V�9 "��0� 

*�7 �'J%� � e�W0 L( ��
� �� ."�	J��t K�F � 
�%�A� �� @�� w	9 ��
� )9�� . *��� ���� )���� 

��Z�0 �( �� *�7 "��� �� ���� �%"& �� a]� 20 � PD� 
25 "'��( �'0 ��
� ��.  ��&H ����� �� �� ���� �% 
�7 * ����x�W'F )9�&. 

��M� ���D� � �&�0 "�� 
�� �	n�0 �"�� �&�0 � ���D� ��M� �'� ��%�A� 

K	!�0 � PU��0 )�� *��� �� ��'( ���� pD[ ���N 
� �� ����&�0�N T�,'� ��� �� .��,0 50 ��� � ��	D� �� 
0+� 12 )��( �� ON ����/�F � ���(�[ �� @�� 

Hb	� � ��%� ) Coolen and D’Herde, 1972 (��
� 
�� ��� ���!� ���] )�� � ���D�Alternaria

alternate   k�.0 ���PDA  ���J'(� �)Jamali et
al., 2008 .(�b�F ���] k�.0 ��� �� ��� �n� ��	0 ��%

�� ��� )�� .��0�" �� ] ����7 �	( h& ���Z ���
 k�.0 �� �%���D� T�,'� ��	� �'9�� �9 � 5&� ��'7

)9�� +�	V . �� "&�&�'��� "��	bN � ����	�[ �	n�0 ��
LM0�������� C0�� H&��"0 O	/.0 ���D� H& )�� �-

 H�/&�0	'7�'( T	�.0 �� �%���D� ��	� )1000 "7"7� 
�� +�05 �,�]� ( "�	J��t�� .��� �� r$(  �a,0 ON ��

 ���� ��� 	�'/� C&�'()Moore et al., 1985(. 
 "��� ����Z �� p]� C&�'( �a,0 ON +�a] �� �%���D�

 C,'�0 ���]���� . ��'7 �% ���20  C0�� ���D� )J[
r�[�� ��� x�W'F ���0 � �� ��% .��'7 O�� �� �%

 ��0� � �� ���/0 L��9��728 k&�� � �[��
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 �� "!&����/�� ���M�� "!�'(�7 ��%� �)Rao et
al., 1985.( 'J% ��Mg ��� ��$( � r7 ��0� � �

���!� ��%���D� �`�,�� pD[ � ��\'( �'9�&���� ���N .
 � ��'7 O�� �� �'9�& pD
� ��%���D� �'� �	n�0 H&��

���� ���N��� ��� CF� �� )/�7 �� k�.0 `a( . ��
� � z�U )M[ �E� ��Z�0 �����!� ��%���D� )�ED[ C

 � �� ��� ��] ��� "��( �� �%���D� ���Z )�� k�.0
 +�0 e�S k�.0 CF� �� ���� �	J� ��%���D�48 

��� ��\'( )��(�.  �� "b�W.'( )�ED[ z	D
0
 @��D� �b	� 	��� �&� �� � ��� C,'�0 ���0 ��'7�� .

� �JV C0�� )�ED[ q�'\0 d	a( �� �%���) �a,0 ON
(&�'C( �100� 300 �500  �700  ���D� ���� �% �� ��

���� "�� �&�0 .�&�0  I�� e�f C.0 �� "�� � ���J'( ��
�b	b "!�'(�7 ��% )9�� +�	V)Jamali et al., 

2006 .(5&�0�N �� �b�] d�U c�0�� �� "9��W� ��Mg 
��!� �[ ��.  

 +��V	WF "(���"J�� *��� �A�  
 +��V	WF "(��� )M[�"J��  ��%�S +��V	WF

 ���!� � T	U C0���[�X � 	'9 ���'(� k(	� ��� C 
)KROKUS 3 enlarger, Made in Poland(� 

 "o��D�� +��V	WF ����0 ��� )\7 )�J�� ����� H��E�
	���b	[ @�� �� �	��0N ��,0 )Juliano, 1971( � �[��

 ��� "���XY +��Z�� C'�b @�� ���!D% � (Little et
al., 1958) �� ���0N �� @�� p�J� � #&#� )Azeez 

and Shafi, 1966( � �E� ��J( ���� � H'\7 *��� 
�������� ��. 
�&#
� ����%  

 ��� P�,.� H& � CV�Z *&�'� C��.� � �&#
�
)(�"�E0 e�'F C]�Z �� "��& ��� �� ��  �v	��0 ��%

N � ���J'( �� "9��W� c�0�� d�U ���� �� "�	� �	0�  �#9
)1997( SAS �� ��
�.  �#9 ��� �� #�� �%��	D� L(�

 C/�)9�� +�	V.  
  

=>	 � �?�@�
r��&�� �&#
� � CV�Z *&�'�  �� "J�� +��V	WF

 T��[ �� q�'\0 ��%��D��1 )( ��� ��� ���� . ��
u�( "�E0 +��J� �	�A0 T��[ "���XY �#�0 H�� ���

�� ���D�� ������ �	[� T�( �� �% �� �% . "0�D�
 ���� �� ��� "���XY +��Z �[�� �n� � �%��D��

 k(	'0)74-70 �V�� (��'9�� ��] . �� �[	� ��&H �� 
 � ����� e�W0 �n� ��[ �� ��F ��� ��%�S +��V	WF
 C0�� ��%�S x	F �'� )( ���	F�� "V�F )�D%

T	U� ��� y��  �N C!� �T�( ���% "��� �1391  �
1392 )9�� ��] "(��� ��	0 .��� � �%��D�� *��� ��%

q�Et ��%�S �n�� �� �	� �%�� ��	D��� ��	U ��� ��  �
���� �,iU �n��  �%�� ��	D� �� ���� ����.0 � ��� T	U

�� ��%��0 ���Mg ��D�� �� k(	'0 ����.0 �� ) T��[2 
 �3( .� y�� �� T	U )i/� �i(�.0 �� ��� C!� ���

�� �\�0 .�%��D�� "0�D�  ���� �� C!� ��.b � h&���
��'9�� ��] .��	D� #�� ��%�S +��V	WF �n� � ��%

"j� �%�S ��� ��D�� ���	� �%�� ��	D� �� )i/� ���
"0 z	t	0 H�D% �� ��	�QR���  H& )\7 �� "�	�a0��

���� �'�� ��]�. �'(��� L��� "j� "Z	� �� � � �	U
�'9��� �E(	� ".�.V ��Z�� �N �� � ��� q�Et)( �� .

"j� ��% ��� �� H�Z �� ��� ��� �'/!� �� C&�D� �
��J( *��� �� K	'�� C&�i�  z	t	0 H�D% � )( ��&�

"0 5%�� � Lb�( *��� �V�� � C&�i� ��0����%� . �
"0 �N �� "i(��0�� �%�S ���� ��	� "j� �� �
�N �%�

�����"0 �'(�� *��� �N @�� � H&�	��  ���/7 ����
L% � ��� ��'D�X�� ���� H��g  �N )�(�/Z H'9�

 ���� �� +��Z ��DZ �� )i/� �����i�"0	��.  
5�� H&���&�t �� ��0N��T�( �� ����� ��%

1391 � 1392 )02/0±66/1� 02/0±65/1 ( �� P�E'0
L� � �%�� �#�0 H&��)02/0±46/1� 01/0±49/1 (

 ���Mg ��D�� �� P�E'0)(.  ��D�� �T� ��D�� ��%�� H��
"�E0 e�'F �	( ��D�� � ������ ��%��0 ��� ) T��[

3(.  
 *&�'�H�����0 �/&�,0  �� �� ������D�� ��%  �T�
�	( � ��� "�E0 �Q �'��� ��� �	��0N �	'.0 �� ���� .

 ���Mg ��D�� � �%�� ��� ��� �	��0N �	'.0 H�����0 ��
 T�(1391 ����� �� 17/21  �35/20  �V�� T�( �� �

1392 ��D% �	U  T��[ �� ��3 ��0N ����� �� )( 
07/21 � 13/20 V�� �)( ��	� . K	� ���D� �
�'� ��

 ���J(� �� k,9 ��E� �� "D��700  ���D� �% �� ��
���� �� �i(�� "�E0 5% V�� �	��0N � *��� ��� ��

 T�(1392 �� .��g �% ��� "0�D� � �%�� *��� ��%
 ��] k(	'0 �	��0N ���� �� �	��0N �	'.0 �n� � �%��D��

��'9��.  
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 ���D�A. besseyi �"0 � ��	� �� �A� ����D� ��	� ��

+�0 ���D� ���� *��� ��A� �� T�( H&��g . ���D� H&
 �� �A� P&�U � �&� ��� ��M[ `a( �� "E�(� 5���7

"0 ���'� "���(���& . �PU��0 �� �N )�D% ��	[� H& ��
)( +��J'0 q�'\0 "Z	� � �%�	�� . ��Z�� h& �� "'Z

 ��&� T�( �� "b�( � )( H!D0 ���D�� +�� � z	]�
 � ���� ��{'0+�� �� QR� ).���  z	� � "��� +�0�]

"0 ��] ��� )�� L]� ����)Bridge et al., 2005 .(
 �	��	�& ��	� X�� H&����� ��
& � �A� �� ���D� ��b�

"0 CW9 h& �� ���/0 "D��] k&�� ��	��	[� �� 

 �� � ���� �,a�0 �� �[	� C��] +��/F � "0��7 �����N
L�g ��QR� )( H!D0 p�(� `a( )\7 )�J�� �� ����

�&�D� ��
& *��� ��� . "o��D�� +�JV �n� � �� ��g�%
	��0N �#�0 C0�� )�J�� ����� H��E� +��Z �[�� � �

 �%��D�� � �%�� H�� "M[	� C��] +��J� ��� "���XY
q�Et �� �[	� �� �0 ��� ��%��0 ���D�� ��% ��� ��	� ��

��� �� "���	F ��7 � "��� �b )\7 � r7 ��D�� ��%
 �'\7 *��� �� "i(��0�� �%�S z	t	0 H& �� �� ��%��0

 ����� e�W0 �,o� �� �[	� �� � ��� ��� ��	0 �"��&
�	� ��%	\� ��/7.  
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Abstract 

Only a few plant parasitic nematodes are known to be seed born. Among them, the causal agent of 
white tip rice disease (Aphelenchoides besseyi Christie, 1942) is considered to be one of the most 
important. In this study, effect of white tip nematode on appearance traits (length and shape of grain), 
chemical properties (amylase content and gelatinization temperature) and cooking properties (grain 
elongation) were examined by implanting seedling of Oryzae sativa cv. Hashemi into pots with 
dimension 20 × 25 cm and inoculating nematode with the different numbers of 0, 100, 300, 500 and 
700 per seedling at the three to five leaf stage using plastic tubes in sheaths in a completely 
randomized design with four replications in 2012 and 2013. The results indicated that with increasing 
the inoculation level, length, gelatinization temperature and amylose content of grain were decreased 
(p<1%) significantly, but gelatinization temperature was decreased insignificantly. The grain cooking 
quality characteristics of treatments were good with intermediate amylase content and gelatinization 
temperature whereas the gelatinization temperature and amylose content were decreased. 
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