
 

81  

 ����� ��	
� ����� �� �����  

 ���4 ���	
1�� � �98 -81 ��� �� ��� 1392 

Iranian Journal of Pulses Research 

Vol. 4, No. 1, 2013, p. 81-98 

����� ���� �� �����	   !�"#� �� ���$ ��� 	%�&�'�(��� �)* +� �,��- %�&�'��.�(   
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7481� 9:11� (�+ :;� ��<� � �+�4% ='��34�7>4?�%� (�+ �� :4@� :?'��  ���4�4�;�3�A4� B�40�C*  D��* '�  ���$E" 
:FG$" � �4HI� "�JK��  ��"  :�;�  L���? �  ,��+�4%  !)�;'�  :�;�" . !�"  �81���  �����"  7+��"  �=�N1  �$�>?  (��+  O�J)G� 

���� ��� �� � N1� (��; �" B�@0 �*�" P�Q�R�����6 P�Q�R��A4�   ���4�4�;�4" � !�S+�4%  ��+(  A��T��4"�R  7�T� 
6,�F*��  �F���UV!" B��0 W���)��� �� � #R�T X�Y D�J" (�+ W���     �� �'��3� !�� ��" �����C�  Z�?�GJ%  ����[4[\� 

:3F?'�] (U���F� 9�^F?'� ������ �� 6:EF�  _��1389 `�a?' :; .N���UV (�+���4�  W���;  b1��  �$�>?  ���ac 
���� ��� �� � !��� )100:0d 90:10d 75:25d 50:50 � 25:75 (� ��Ef gK� (��; ) �@�0   ��� 6:+��;306 606 90 

�120�J4� _�� �" �)4R 7�:�:��J�( :?��" . �� �4"�R (�+��",':J% �+ � !);�� �34)�i� (!?��? (�'��"  U' !�S+�4%  ��+ 
28:; `�a?' �;�� U' j� U�� . �'� ,�F? b��)?���� ��� �� �4HI� �1k� �'�   6!�F�� gK�� !" l�" gK� �$>? �" (

 �$>?,U� PF*  !" !F��,U� PF* �Fm (�':��� n*�; 6��'�+ NG"o    67�:�� ��0�12 ,'A�4� 6�$>? pV ('�)\� 6
       N1�� ,�:�" � N1�� q�'��; �� ��+ �� !�F�� � l�" ���" 74>J� � 74��)� ��;'� )P≤ 0.01( .   6N����UV r��' ��

���� ��� ��  (��; N1� q�'�; ��!" W4R� �%&�� �+  74���)� p�< N�'A�' s2�" ,V �� ��<�� �'�� � (��)*�� (
 7�:� p�< � 9:; 74>J� ��'� N+�� '� .�� �8? !" r�'�"�1"  :������ ��� ��   ��" '� (��; p�JK��? B'�H' :?'�)"

!S+�4% �+? ��:\� �4"�R (:���.  
  

87�� ����4 ��9 :�4"�R 6��'�m �0�12 6(��; N1�6 ���� ��� ��  
  
.��D�1  

!" � B�"�$c 7E� U' �3� �4"�R 9&��  �14t���� u"�1� r���
��' ,�E< `��� U' (��4>" ��'�m 7�Q� �� .  r4t����� ,'A4�

B�"�$cv�$��[� 6 �� � 9��" Bim �"'�"�� " :?'��! L�3� ,'�12 W
 �� Bi��m r4t������     (���< ,���>?' ��'���m 7���Q�  ����4%  

)Dorri, 2008( .  ��:��c ,'����' �� ���4"�R ���F���U gK���

90�'A+ U' � �����' �����)3+   (��w����" �����3J�2 r4^?����4�  
)1573��)3+ �� `�%�J4� (  �'����*�" B�"�$c ���� !" �$>?

��' )Bagheri et al., 2001(. 9�4% r�' ���Y U'6  x�>c
 ��' (��; !")Dorri, 2008( .  

                                                 
* ��B;� 8�(;,�� :�>�U 9��%       ������� 9�^�F?'� 6!���� `��J2 9:3�F?'� 6���1;

:EF�9'��+ 6 :093633463036 abdollahbeyk@gmail.com  

 (��;      7�E� Bi3�F� U' ��'��m �'��� ���$�� � D�*
v�$��[� � ��' (U���F� 20r4�U :0��   '� ,��E< �2'�U (�+

���\� �4HI���  �'���T���� :��+� )Flowers & Yeo, 1995(. 
����"    (���; N1�� !� ��' r�' :�y� �+ �4HI��    ��" ��@1�

 ����4R�k� r4���1S�+ � ���4�4���; � ����3�A4� B�4���0�C*
7>4?�%�='��34� �+  ��'� D��* ((Lakhdar et al., 2009) .

Hafsi et al, (2007)       z���Y U' (���; !�� :1)�;'� ,��4"
L�� ��a�'47+�" � D�* �� �  _�J\� ��'�m �'�� _��k� ,�U

�\� '� ,�+�4% ��? � :;� 6D�* �� �4HI�  �'�T ���  :�+� . ��
!+�   ��4*' (��+ ��� U' 9��@)��' 6  P�4?�%�=' (��+  ��� P�� 6

r4�U ��$E" ('�" _��k�  �" !<'�� (�+    ���' (���; N1�� �
(Lakhdar et al., 2009). ���" !��kR�K� P��� �� {���C� 

(�+��� 6�RV ��:c D�* ,Q��)4? 42�@>� 6:0�� 29:0�� 
74��)� � 57:0��  ����� N�'A�' )Lauer, 1975(.   !�kR�K�
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�4HI� �+����RV ( "   D��* ���4�4�;�4" � ���4�4; |'�* �
r4�U �� PF* (�+6 L�� 6��� �� !� ��' r�' :�y�  ��4 �
 �4@4�   ,Q���)4? 6��RV r"���6  �@�>� 6 ���4"�  � ��"��34� x

����4R�k�  ������A?V (����+ ���=� N�'A����' '� W����� :���+�   
(Lakhdar et al., 2009). ��� �� 6�^�� ����$2 !"  �� �+

�4HI�  (A4GJ0�c ��$E" �" :4@�D�* �+ ��$E" W��; ��; (
:?�'� D�* (����}�@? � D�* ,��)*�� .��� �� �+   s�2�"

pV N�'A�' ; � P�? ���N+��  u�a� ��E� � �\K� �4G$�
 gK� �� P�?D�* �+ ��; (�� :?�; (Raychev et al., 

2001) .  
���� ��� ��16 �2�?       P�� ��Y !�� ���' ���� ��

  !��" �����'�c�4m :��1�'�� ZJ4���� ��~� :��4R�� `����� ����; 
)Krishnamoorthy & Vajranabhaiah, 1986( .r���' 

 #�4���  ��RV  6P$��  :�T��  !�?�%�+  ��"  ���2 �( U' ����" 
OJ2 �+( U�+ ��' .(��'�� ,V �$>? 6��� �� !"  ,���V  ��� 

9�����" � �� B:���� ,�����U 9������� `����a?' ����� �����4%  
.(Atiyeh et al., 2002)   W�� ��'�m �0�12 ,'A4� ,��"w�"

,Q��)4?74>J� 674��)� 6�@>� 6  ���� �" !>��[� �� 7�A41� �
'�'� � �RV (�+���� 6r+V :1?�� ��34� �0�12 ,��" j� 6(�

   ���^�� (����'A� U' A��1^1� ������� ����� �� ���� :��;�"   
)et al., 2000 Atiyeh .( �����"  ��+   ���' 9�'� ,��F?   !��

 {�C����� ��� ��6  �8Jm '� �@>�?'� ��Z  ̀ '���"   ��14�U
(Arachis hypogaea L.)  و �:$�; 9�4% ��'�+ NG" A��T

)Trifolium pretense( )et al., 2006 Mohanty (� 
�8Jm (�+ 4? 74��)� � �@>� 6,Q��) '��4� ��] !<�%   ��^?��

(Lycopersicum esculentom L.) ،)Zaller, 2007( 
!"  ��Y�1k� �'� (     N�'A��' :+��; ����4� ��" !>��[� �� 9�'�

��' . r41S�+���� ��� ����1� ('�'� 6 �)>�U �"��34� 
u4��  _�k� ��� :;�" )Arancon et al., 2004a( .  :+'��;

(��4>" ,�F? �� :1+� !� 7>4?�%�='��34� �+ ���T  !�"  :�4R�� 
,����+ (�+ �+�4% � 7481� 9:11� (�+  :�;�  �+��4%  :�1?�� 
r4>�' 6�+ r4R�$4< 6�+ r41��)4�  � ��+  rJ4��'  ��+ ��  �����[� 

W"�T �E<�� :1)>+.(Frankenberger & Arshad, 1995) 

��'A% � !� ��'� ��<� ���+  ��� :�4�I   :����?  ,��+�4% :�;� 
!" W4R� �H'� B'�4m � 74[)>34��+ �'�� 74[)>���<�� �  ��

������ ����� ��6  P����\� ���� ����; .W���2  �'���� r���'   
 :���1?��74���81� 9:���11�   �+����4% :���;� (����+  �����'  

(Atiyeh et al., 2000) .  
 U' 9��@)�' �"���� ��� ��  W�@J� :1?�� �?�+�4% :;� 6

(Capsicum annum L.) �   �+���(Lactuca sativa L.) 

                                                 
1. Vermicompost 

  !�)��� N�'A�'  ���'(Edwards & Burrows, 1988) .�� 
z4[\� (�^�� {�C� �" !� =�r ��  ���)3+  �����  ���� �� 6
��3J�2 P�Q�R�4" 9�4% ��  ��G?(Cicer arietinum L.) �� 

!��>��[� ���" :+���;6 !��"  ���Ff ����Y ������ N�'A���' (�4^   

)Jat & Ahlawt, 2006( .B�kR�K� El-Missery (2003) 
�'� ,�F? !�  ��"����+���( RV6�  �����[�  !�"  (���; '� �� 

 7�����J� 9������4% )Brassica oleracea (� ��1@������'   

)Spinacia oleracea L. ( N�'A��'  ���' 9�'� .  B��[4[\�
��4>"14�U �� ��:?'Z �"  7�+  �=� N1 �����  ���� ��   N1�� �

��'� ��<� (��; .����" �+   �?��+�4% �� !� ��' 9�'� ,�F?
,'��^"������)�V ������48? (Helianthus annuus L.)   

)Rafiq & Nusrat, 2009( (:1+�$�� � (Tamarindus 

indica L.) )et al., 2008 Oliva(6 ������ ����� �� 
�� :?'�� ,��U B'�H'  N�'A�' #$� � :+� N+�� '� (��; ��V

��; _�C\� :4R�� � :;�.  
U' �a?V !� �4"�R ��4>" 9�4% P���' (��; !" x�>c  �

 ���Y U'!"  W�4R�    �� �� ,V (���$+'� ��4�+'I r4�  r4t�����
4%r�' !" �8? � `��� U�4? ���� �+� k��� � (��; N1� !� Z

r4�U     (U����F� N�G" �� 9:��2 Bi3F� U' �3� ��; (�+
 ,�)�' � ��F��� :;�"'�R 6 z4[\� ���c  ��"  {:�+  �����" 

���"7+ ��=� N1������ ����� �� � N1��� (����; ���"  ���*�"
B�40�C* P�Q�R��A4� � P�Q�R����� !S+�4% �+( A��T�4"�R 

7T� `�a?' ,�F*�� :;.  
 

N�� � =��� �9  

b1��� �$��>? ����ac ������ ����� �� � !����� W����; 
100:0d 90:10d 75:25d 50:50 � 25:75 � �����Ef gK���� 

(����; _����k� 306 606 90 �120 ���J4� _���� ���" ���)4R 
7�:�:��J� !" 9'��+ :+�; )�@0(�� 6 q�'�; _�)1�  ��" 9:; 

:;� �F��� A��T�4"�R 7T�  6,�F*��!" B��0 �� �� � W���)�
D�J" X�Y #R�T ��� (�+  Z�?�GJ% �� �'��3� !� �" ����C� vi 

���[4[\� ]:3F?'� (U���F� 9�^F?'� ������   ����� 6:EF�
:1)��% �'�T ����" .�� r�' !kR�K�6 !"  �� ��81�I  ��0�12 r4�

��� _�Y �� 69�4% U�4? ���� ��'�m]    ��'��m _��J\� U' :;�
:; 9��@)�' r4k� W0'�� �� :1J%�+ .A��T�4"�R  ,�F*�� 7T�
_�����k� `����T�' ������� !���" �$���>? w����" �����3J�2 ('�'� 6

)2700��)3+ �� `�%�J4� (��  :�;�" .    ��4� ('�'� 9��4% r��'
 ��' x���U ��4>" � 9:?��)Dorri, 2008.( � `Uw (�+���4

�$>? ��JG� z��Y U'  ��ac (�+����  ���� ��   !���� �
:?:; !4E� .�Aa�Z  ���4�4;���� ��� �� � �� 9��@)�' ���

 _�:< �� 6N���UV r�'1 ��' 9:; 9�'� ,�F? .  
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!" �4"�R (�+��"  B:�24  � 9:�; 9:?�>4* pV �� �2��
 U' ��>T ��Ef �� j �,':J% �+ ��@��' �" ��12�)?��   ��)�

 �KT �7�)?�� :?:; �F� �)� .,':J% �+ !"    ��� !�)@+�� B:�
A$� �R��k� pV �" ,:;)(��; X�K� ,�:" (:; (��4"V:? .

 j �!S+�4% �+ =1� P  :?:�;  ,':�J% ��+ �� �6   !�S+�4% ��
:?�� �T�" .   6,���U r��' U' j� ,':�J%  ��+  ���4� z"��K�  (��+
 �F���UV)�(��; OJ)G� X�K (  :?:�; (���4"V . !�"   ���81�

�"�H !^?  �� (��; �':[� r);'�,':J% �+   ��3��)3R' ��':�+ 6
9�U  pV,':J% �+ 9U':?'  � (�4%  ��� _��)1� v�$���  :�; .  U' j��

(� �  ,:;28 6�;�� ,��U U' U��,':J% �+   j�� � �;'��"
F�� � ��'�+ NG" 6,V U'Z :?:; P43@� ��" U' 9�4% . gK�� 

l�" �+ !" ZJ4�� 9�^)�� 9U':?' (�4% gK� l�"١6 9U':?' (�4% 
:; .�?� U' j� A4? !F�� gK�   7�A�41� B�1^1��� �" (A4�V

���* �  6!F�� gK� pV ,���!" ZJ4�� �^)�� 99U':?'  (��4% 
!F��٢ 9U':?' (�4% :; .� ��'�+ NG" j � !F�� �+ �� ,�V 

70!<��  �)?���   !�" �'��%  B:�� 48 �2���  P�F*  :?:�; � 
,U� PF* �E?V �" ���U'�� �"  �T�001/0 ̀ ��%  9U':�?'  (��4% 
:;. �$>? B�@0 r�'�"�1" ,U� PF*  !�F��  !�" ,U�  P�F* 

`':?' ��'�+ )R/S( gK� � l�" !" gK�  !�F�� )LA/RA( 
:; !$��\� .   ��Fm (�':���� n*��; r44k� ('�"  6�R�J�� (

1/0 '� 9�4% �+ `�� l�" U' `�%�U�� !R�R (�� �� W*'� � r
(��c N���UV10�J4�  pV ��)4R �   :?:�; !)�;'�% ��K[ .  P��

!R�R U' (�� r" �� �+  (����40  �)?��� !�<��   !�" �'��%   B:��
30!��R�R ���^�� (���� � !��[4T� r��" �� ���+ (�����100 !��<��

�)?�� �'�% "! B:�10   :�1)��% �'��T !�[4T� .  ,:4��� U' j�� 
 (���!R�R �+ !"  (����     !�?��? ��3��)3R' ��':�+ 6q4�\�   ��+

!" ZJ4��  9�^)��EC �)�9U':?' (�4%     n*��; j �� � :�;
�����Fm (�':�������o ����R��k� U'Z ����" ������U! :�����V �������   

(Sairam & Saxena, 2001):  
=o�Fm (�':��� n*�;  

)��':+  (��� �� pV �3��)3R'Ċ100  /:+��' (��� �� pV �3��)3R' Ċ40 ( -1 ×100 

R��k� U' 9��@)�' �" �$>? pV ('�)\�Z ��U  :; !$��\�
(Bian & Jiang, 2008):   

RWC = (FW-DW/TW-DW)×100    
6!R��k� r�' �� RWC  6�$>? pV ('�)\�FW �� ,U� �

 6l���"DW ,U� P��F*  � l���"TW  ���R�c �� l���" ,U�
��' W��� j?��Q���. 

!" ��81� U':?'9 (�4%  l�" ���" �� ��<�� �0�12 ,'A4�
��� U' 6!���F�� � �a1������? !Jk���; ('  :���; 9��@)����' 

(Chapman & Patt, 1982) . r�:��"    �� !��� B����0

                                                 
1. Leaf Area Meter  
2. Root Analyser 

rR�'100�J4� �)4R 6(05/0  !�F�� � l�" U' W0�c ���� `�%
PF* ]:;   6����4� �+ !�"  ���Y     !�� ��" !�?�%':< ��J4�  ��)4R 
:4�'�4Jm P��)4?  :?:�; ��JG� . r�R�' p��    �F4; ��" ��+Z 

   � 9:�; !)�>" �2�� !�"  B:�� 48   ���72   q4�\� �� �2���
�UV:1)��% �'�T 9�^F�� .rR�' !" j �      ��" � ���+ ���U �� ��+

]��� (�� �����6    '��c ���'�V !�" :�; 9�'� B� .  ��� :2��C�
�" � :4@� �?� Z?�F? 6(:4�' _�J\� ,:; �� 7�+ W�2 ,��

��" .�T�" _�J\� 7ac    !�" ��K[� pV ��" 9:?��50 ��J4�  ��)4R 
:4�� .  

 ,�4���� �8Jm j �      74�>J� � 74���)� 67�:�� (��+
�a1���? 9�^)�� q��� !Jk;   U' 9��@)��' �" � :; r44k� ('

��C2 �� ,�4��� �+ ���E? �8Jm ��':?�)�' �1\1�  W�0�c ]
���" U' !F�� � l�" (�+?V �':[� � r44k� 6  `��% #>c �" �E

��100 `�%,U� PF* :; !$��\� ���" .  
Z�Aa� (���V 9�'� �+ �"  9��@)��' U'  ̀ ��?  �'A��'Mstat-C 

`�a?' :; � ('�" Z>��[� r4^?�4� �+ U'  ,���UV  !�1�'�:1f (' 
r3?'� 9��@)�' :;.  

  
O�! � P,�Q�  

.+,� RS1 .! T-! RS1 :#;�  

b��)? W0�c U' >��[�Z r4^?�4� B':+�F� ,�F? �'� !� 
N1� (��;6 �4HI� �1k� �'�( �"   gK�� !" l�" gK� �$>?
!F�� 4%9� �4"�R  �;'�)P≤ 0.01(. N�'A�' �" (��; gK�  U'

!" :+�;120�J4� _�� �" �)4R  l�" gK� �$>? 67�:�:��J�
!F�� gK� !" !" ,'A4�10   ����� N�'A��' :0��)  _�:�<2 .(

���� ��� �� A4? �4HI� �1k� �'��" (   !�" l�" gK� �$>?
�4"�R !F�� gK� �;'� )P≤ 0.01(.     !�" l��" gK�� �$>?
�� !F�� gK� `��� �$>? (�+  �����  ���� ��  �$�>?  !�" 

:+�;6 N�'A�' �1k� �'�( ,�F? �'�d !" ��Y(  N�'A�' r�' !�
�$>? �� (�+50  �75 :0������ ��� ��  :+�; !" �$>?

 ��:c5/1 ��" �"'�")_�:< 3( . �4HI��  7+��"  N1�=�  (���; � 
���� ��� �� �" !F�� gK� !" l�" gK� �$>? )W3;1( 
,�F? �� :+�   �$�>? !��  gK��  l��"  !�"  gK��  !�F��  ��

(��; _��k� (�+30660 �90�J4� _�� �"  ��)4R  7�:��:��J� 
 `��� ���$>? �+ (���� ��� ��    :+��; !�" �$>?)  ,�:�"
 �������  ������ ��(  N�'A����' 6 ����1k� �'������;'� ( . ��

(��;120�J4� _��   ��)4R ��"  7�:��:��J�   �$�>? �� ��E1� 6
75 :0������ ��� �� N�'A�' r�'6 �1k� �'�   �� � ���" ���

�$>? �+ (���� ��� ��6  B��@��1k� �'�>? ( :+�; !" �$
:1);':? .!" r�'�"�1"  �8?�� :��  N1�� �� !�    � r4���� (��+

(��; �?�4�6  `����$>? �+ (���� ��� ��   N�'A��' s2�"
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 !F�� gK� !" l�" gK� �$>? ���  :?��;d �� �R��c   �� !��
(��; �+ w�" ()120�J4�  _���  ��"  ��)4R  7�:��:��J� ( ��E1� 

 (w�" �$>?���� ��� �� �� :?'��     !�" l��" gK�� �$>?
:+� N�'A�' '� !F�� gK�.  

��'A% �+(   ����c (����U U'  N+���  gK��  !�F��  ��" 
N�'A�' N1� (��;  ��'� ��<�et al., 2007) Ganjeali .( 
 

 (��c q4\� �� l�" gK� N�'A�'����  ���� ��  ��
9���4%  !��S"��(Raphanus sativus L.) !��F4�+ �  ����E"

(Calendula officinalis L.) )AngLopez, 2010  &
Warman(  ��4و* (Cucumis sativus L.) )Sallaku et 

al., 2009 (��' 9:; 9�'� ,�F?.  
  
  

 
 

���� 1 - U����V� %,����	 %��� :1�W�4  
Table 1. Chemical characteristics of vermicompost 

 

 U����V�
Properties  

 F7�-Q��

X4  

):0��( 
Total 

N 
 (%) 

*,�1  

):0��( 
Na 

 (%)  

*�1�Q/  

):0��( 
K 

(%)  

*�;�4  

):0��( 
Ca 
(%)  

-;6  

):0��( 
P 

(%)  

 F7�-Q��/Y!-4  
C/N 

.Q,��1�  
pH 

%@,-Q@5� :,��9  

)��� �)� �" j1��U( 
electrical Conductivity 

(dS/m) 

 8=�� %5Z  

):0��( 
Organic 
mater 
(%) 

%��� :1�W�4  
Vermicompost   

1.3-1.6 0.6-0.9 0.9-1.5 3.8-4 1.5-2 12-16 8-8.5 4-6 35-40 

  

 
 
 
 

 ����2 -  ,7�5�6��� U����V� .! [�!-� U�� Y�>���� .;,�D��   ,7�5�,��6 %,����	��! �\�1 � .+,�� ��-\��!�5  F�+��= *\�  

���	 ]�Q^� _�S1 �=  
Table 2. Mean comparison of characteristics related to bean root and shoot morphological, physiological and 

biochemical features at different salinity levels 
 

 ���	 _�S1  
Salinity 
levels 

(mmol l-1 
NaCl) 

T-! RS1 /

.+,� RS1 
Leaf area/ 
Root area  

F<�  +� 

.+,� /

F<�  +� 

%,��9 K^! 
Root/Shoot 

 `��	

 ����,�/

a�+b 

)���=(  
Membrane 

stability 
index 
(%) 

 ���Q��

eZ %#;� 

)���=(  
Relative 

water 
content 

(%) 

 *,�1 F����

T-! 

)?-)/100 ?-)

F<�  +�(  

Leaf  
sodium 
(g/100g  

Leaf dw) 

F���� 

T-! *�1�Q/ 

)?-)/100 ?-)

F<�  +�(  
Leaf 

potassium 
 (g/100g  
Leaf dw) 

F����  *�;�4

T-! 

)?-)/100 ?-)

F<�  +�(  
Leaf  

calcium 
(g/100g  

Leaf dw) 

*,�1 F���� 

 .+,�  

)?-)/100 ?-)

F<�  +�(  

Root  
sodium 
(g/100g  

Root dw) 

F����  *�1�Q/

.+,� 

)?-)/100 ?-)

F<�  +�(  
Root 

potassium 
(g/100g  Root 

dw) 

F����  *�;�4

.+,� 

)?-)/100 ?-)

F<�  +�(  
Root   

calcium 
(g/100g  Root 

dw) 

0 1.064b     0.505b     83.8a        74.5a       0.504d     5.772a 3.557ab 4.647c     5.222a       2.242c     

30 1.160a 0.536b     69.7b       70.7ab   0.711c      5.711a 3.510b 5.854a      4.259b    2.205c     

60 1.172a      0.523b     59.4c       68.8ab      2.543b      5.764a 3.639ab 5.642a      2.836c      2.370ab     

90 1.178a     0.706a      48.1d      65.5b      3.121a       5.747a 3.738a      5.201b      2.419 cd     2.358b     

120 1.180a      0.701a      36.8e     54.0c     3.239a       5.408b 3.497b     5.618a     2.271d     2.476a       

�� �+ 6,�)� r4^?�4� ���+ !� ('�'� WT':c P� {�c D�)F� �� 6:1;�" z"�K� ,��UV !1�'�:1f (' r3?'�6 B��@� �1k� �'�( :?�':? (P≤ 0.05). 
Means in each column, followed by at least one letter in common are not significantly different statistically,  

using Duncans Multiple Range Test (P≤ 0.05). 
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X@	 1 - -H� X!�DQ� %��� :1�W�4 � ���	 -! .+,� RS1 .! T-! RS1 :#;� .g9��) �9� ��!�5  

,�)� �+ �" {�c �� {��c 6D�)F� B��@� �1k� �'�( �� gK�  _��)c'05/0p≤  :?�':?. 
Fig. 1. Interaction between vermicompost and salinity on the leaf area/root area of seedling of bean 

Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
  
  

Mcginnis et al, (2003) N�'A�' gK� l�" ,�\�� 

(Ocimum basilicum L.) �� '� ���c ���� ��� �� !" 
��$E" |'�* �3�A4� 6q4\� N�'A�' �4R�k� 7>4?�%�'��34� �+ 

� N�'A�' �4��� (�':E^? pV �$>? :?�'� .�� ���Y U' ,'�� 
�@% !� vw��)c' N�'A�' ���� ��� �� �� q4\� !F��6 

q�'�; '� ('�" p�< pV � �0�12 6��'�m �)E" �4E� 9���? ��' 
� 9�4% ('�" ������ �0�12 ��'�m � 6pV (Q�?' (�)�� + '�!1�A 

9��� ��' . r�'�"�1"���� ��� ��  N�'A�' s2�" {�Y P� U'
 gK� !a4)? �� � _�Y N+�� #$� �^�� {�Y U' � l�" gK�

��' 9:; !F��d  r�'�"�1"�� :?'��  gK� !" l�" gK� �$>?
:+� N�'A�' '� !F��.  

  
 :#;�F<�  +�  .! .+,�F<�  +� %,��9 K^! )R/S( 

!>��[� r4^?�4� B':+�F� ,�F? '�� !� N1� (��; �4HI� 
�1k� �'�( �$>? �" R/S 9�4% �4"�R  �;'�)P≤ 0.01(.  `��� ��

(��; X�K�6  �$>? R/S  �'� ,��F? N�'A��' :+�; !" �$>?d 
X�K� �� �E1� �R�90 �120�J4� _�� �" �)4R 7�:�:��J�  r��' 6

 N�'A�' ��1k� �'�   ���")  _�:�<2 .( �����  ���� ��   A�4? �4HI�� 
���1k� �'� �$��>? ���" (R/S 9���4% ���4"�R ���;'� )P≤ 0.01(d 

!" ��Y(  `��� �� !��$>? �+ (���� ��� ��   6:+��; !" �$>?
 �$>?R/S !" ��Y �1k� �'� ���� N+�� () _�:<3 .(  

 W3;2  b��)?7+�" N1=� (��; N1� � ����  ���� ��  '�
�$>? �" R/S �4"�R   ,��F? ���  :�+� . ,���+  ���Y  !��  9:+��F� 

���� ����;    6(����; X�K��� `����� ���$��>? ���+ O��J)G� (
����  ���� ��6   �$�>?R/S     :+��; ��" !�>��[� �� '� !�"  ���Y 

���1k� �'��'� N+���� ( .Romero-Aranda et al, (2001) 

    !)�;�$?' 6(���; N1�� �� !�� :?��� ��'A%   ,��� ,:�;   (��+  
Na+ و Cl-   !�?U�� r)�>" z��Y U' l�" ��     A)1�� N+��� � ��+

 6W4���J�!<�%�� (A)1��)� _�C\� N+�� s2�"  �^?��  9:�;
��' . N����UV P� �� ��8Jm 6    (w��" (��+ 7�:��:��J� 6IAA 
,��� 'U(  �� '� !�����F��!�����<�% ������^?��  �'� N+�������  

)Dunlap & Binzel, 1996(.  7��   ,:�;IAA   �� !�F�� ��
      #$�� '� !�F�� :�;� N�'A��' 6(���; N1� q�'�; ���  ���; 

)Rodriguez et al., 1997( .  N�'A���' (�����U B���[4[\� 
,U� PF*  9��4% ��'�+ NG"  ���4* )Sallaku et al., 2009(6 

B������� ������^?�� (Fragaria xananassa Duch.)   

)Arancon et al., 2004b (!���4��" �(Abelmoschus 

esculentus L.)  )Gajalakshmi & Abbasi, 2002( '�  ��" 
 ��"����  �����  ���� ��  ,��F? 9�'�  ���'.  Atiyeh et al, 

(2000) 6A4? N�'A�' ,U�  ,��+�4%  !�<�%  ��^?�� �4� 9:�;��  ��" 
���� ��� �� '� !" W4R� �44.� �� q�'�; 6�3�A4�  ���4�4�; � 

B�40�C* �"��34� � �)>�U q4\� �F� `i2' :?���? .  
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!"  �8?�� :�� ���� ��� �� !" W4R�   �?:�k� �'�� r);'�
 (w���" ���4��� � W��GJG)� ��)*���� 6����34� � ������� (������

 6pV (�':E^?�� :?'�� #T�k)� � A)1��)� ,'A4� ,V6 ,U� PF* 
:+� N�'A�' '� 9�4% .  r4�1S�+ �����  ���� ��   ��4E� ��" ,���

('�" #��1� q�'�; p�< pV � �0�12  {'�Y' q4\� �� ��'�m
 s2�" 6!F���� ��;       :����? !�1�A+ '� (��)�� (Q��?' 9��4% ��� .

 r�'�"�1"���� ��� ��  N�'A�' s2�",U� PF*  � ��'�+ NG"
 N+��,U� PF* ��' 9:; !F��.  

  

���� 3 -  U����V� .! [�!-� U�� Y�>���� .;,�D� ,7�5�6����  ,7�5�,��6  %,����	��! � F�+��= ��-\ *\� ��!�5 .\�1 � .+,�  

  �=:h�b  ]�Q^� ��9%��� :1�W�4  
Table 3. Mean comparison of characteristics related to bean root and shoot morphological, physiological and 

biochemical features at different vermicompost concentrations 
 

 :#;�

%��� :1�W�4  
Vermicompost 

ratio (V/V) 

T-! RS1 /

.+,� RS1 
Leaf area/ 
Root area  

F<�  +� 

.+,� /

F<�  +� 

 K^!

%,��9 

Root/Shoot 

 `��	

a�+b ����,�/ 

)���=(  
Membrane 

stability 
index 
(%) 

 ���Q��

eZ %#;� 

)��=�(  
Relative 

water 
content 

(%) 

 *,�1 F����

T-! 

)?-)/100 ?-)

F<�  +�(  

Leaf  
sodium 
 (g/100g  
leaf dw) 

F���� 

T-! *�1�Q/ 

)?-)/100 ?-)

F<�  +�(  

Leaf 
potassium 

(g/100g  leaf 
dw) 

F����  *�;�4

T-! 

)?-)/100 ?-)

F<�  +�(  

Leaf  
calcium 

(g/100g  leaf 
dw) 

*,�1 F���� 

 .+,�  

)?-)/100 ?-)

F<�  +�(  

Root  
sodium 
(g/100g  

root dw) 

F���� 

.+,� *�1�Q/ 

)?-)/100 ?-)

F<�  +�(  

Root 
potassium 

(g/100g  
root dw) 

F���� 

.+,� *�;�4 

)?-)/100 ?-)

F<�  +�(  

Root 
calcium 
(g/100g  

root dw) 

 
0 

 
0.813d  

 
0.821a 

 
53.6b    

 
70.0ab  

 
0.777e  

 
2.690e 

 
3.232c  

 
6.248a  

 
1.036c  

 
2.177c  

10 1.138c 0.528b  72.7a 76.2a  1.693d  5.015d  3.322c  5.107bc  3.376b  2.278bc  
25 1.171bc     0.525b  69.5a  69.6ab   2.513b  6.057c  3.890b  4.939c  4.089a  2.307b  
50 1.227ab   0.474b  49.3c  55.9c  3.159a  6.755b  3.409c  5.395b  3.254b  2.337b  
75 1.226ab  0.482b  52.5bc  69.4b  1.976c  7.691a  4.100a  4.274d  4.352a  2.551a  

�� �+ 6,�)� r4^?�4� ���+ !� ('�'� WT':c P� {�c D�)F� �� 6:1;�" z"�K� ,��UV !1�'�:1f (' 6r3?'� B��@� �1k� (�'�  :?�':?(P≤ 0.05). 
Means in each column, followed by at least one letter in common are not significantly different statistically,  

using Duncans Multiple Range Test (P≤ 0.05). 
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X@	 2- -H� X!�DQ� %��� :1�W�4 � ���	 -! :#;� F<�  +� .+,� .! F<�  +� K^! %,��9 .g9��) �9� ��!�5  

,�)� �+ �" {�c �� {��c 6D�)F� B��@� �1k� (�'� �� gK�  _��)c'05/0p≤  :?�':?. 

Fig. 2. Interaction between vermicompost and salinity on the Root/Shoot of seedling of bean 
Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
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�+b ����,�/ `��	a  

>��[�Z  (��; N1� !� �'� ,�F? B':+�F� r4^?�4��4HI� 
���1k� �'�n*���; ���" ( (�':����� ���Fmo  ���;'�)P≤ 0.01( ،

!" ��Y(  !�    n*��; 6(���; N1�� N�'A��' �"  (�':����  ��Fmo 
������ N+���� . ���Fm (�':����� n*���; r����)�� (����; �� o

120�J4� _�� �" �)4R 7�:�:��J�      !�" �$�>? !�� :�; 9:+�F�
:+�;6 ��:c �� �;'� N+�� �"'�") _�:<2 .( �����  ���� �� 
�4HI� �1k� �'�( �" n*�;  (�':����    9��4% �R�J�� o��Fm  ��4"�R 

 �����;'�)P≤ 0.01( .�� �����8Jm (�����+10  �25 :����0��
���� ��� ��n*�; 6  (�':����  ��Fmo  !�"  B���0  ��1k� �'� (

�8Jm �� � ���� N�'A�'50 :0������ ��� ��6   n*��; r�'
!" B��0  ��1k� �'� (     ����� N+��� :+��; !�" �$�>? .  ��8Jm

75 :0������ ��� ��  B��@� A4?�1k� �'�  ��;':? :+�; �" (
) _�:��<3 .(7+���" N1��=� (����; � ������ � ������6 �4HI��� 

�1k� �'�( �" n*�; (�':��� �Fmo  �;'�)P≤ 0.01( .W3;3 
7+�" N1=� N1� (��; � ���� ��� �� '� �" n*�;  (�':���� 
�Fmo ,�F? ��  :�+�.   _���k� (���; ��30 ��J4�  _���    ��)4R ��"

7�:�:��J�n*�; 6  (�':����  ��Fm� o � �$�>?  ��+ (10 625  �
75 :0������ ��� �� :+�; !" �$>?6  N�'A�'k��1 �'�  �� �

�$>?50 :0������ ��� ��6  N+���1k� �'� �'� ,��F? '� ( .
_��k� (��; ��60 ��J4�  _���    ��)4R ��" 7�:��:��J� n*��; 6 

(�':��� �Fm o �� �$�>?  ��+(10  �25  :�0�� �����  ���� �� 
 :+�; !" �$>?!" B��0 �1k� �'�   ��8Jm �� � ����� N�'A�' (

50 :0������ ��� ��6    n*��; r��' !�"  B���0  ��1k� ��' (
   ��8Jm �� � ����� N+��75  :�0�� �����  ���� ��6   B���@�

�1k� �'��':? ,�F? ( .(��; X�K� ��90 �120�J4�  _���   ��"
 �)4R7�:�:��J�n*�; 6  (�':����  ��Fm o �� �$�>?  ��+ (10  �
25 :0������ ��� ��      N�'A��' 6:+��; !�" �$�>? ��1k� �'� 

�8Jm �� � �;'� (�+50  �75 :0�� �����  ���� ��6   B���@�
���1k� �'��':��? ,���F? ( . r�'�"���1"�$��>? ���+(10  �25 :��0��
���� ��� ��  (��; X�K� `��� ���� :?'��  ��Fm (�':���o  '�

:FG" ��$E".Kaya et al, (2002)    ,'A�4� !� :?�'� ,�F? A4?
 (w�"7�:�:��J�B�� �� '� 74>J� ��$�� 6  ��[R' �^?��o  � ���� 

�Fm (�':��� N+�� s2�"(   :�; �R�J�� . �� r�'�"��1"   ,��+�4%
(��; N1� �\�6  �$�>?       � !�)��� N+��� 7�:�� !�" 74�>J�

,�� ,�3� ('�" ��' r3�� 7�:� (�+     �� 74�>J� _��C�' (��+
�Fm6o :11� �"�T�d !a4)? ��6     74�>J� (w��" ,'A�4� ���  :�?'�� 

���Fm(      :��1� ���@c (����; p�JK����? B'���H' U' '� _�J���   
(Bush, 1995) .r41S�+ Singh et al, (2008)   :�?�'� ,�F?

:4�' !�P4R�$4< (GA3) !"  ���Y  ��1k� �'�  ��Fm (�':���� (( 
_�J� r��� l�$J% (�+ (Lilium longiflorum L.)  ��$E" '�

:4��FG" .!��" ����Y :4���' ���" �����4� �� !"���F� ���F? 6P4R�$4<
�4R��)3R' =% �� �+W  ���� N+�� ��� (Sabehat & Zeislin, 

1994) . vw�����)c' r�'�"����1"������� ������ �� '�'� ����",�����" 
,����+   r4R��$4< !�J�< U' �+�4% (�+  '�'� � ��+   �����[� ,���"

 674>J� !J�< U' �?:k� �'�� (���U ���  :�?'��   ��Fm (�':���� (
_�J�     :�FG" ���$E" '� ��4"�R l��" (�+ . �� �$�>?  ��+  (w��" (
���� ��� �� )50  �75:0��(6 vw��)c'  �����  ���� ��  A�4? 

!" ,'�12 u$1� (��; W�2 9���? �  B'��H'   ��F+��  n*��; ��" 
(�':��� �Fmo ��'� .��<� r�' �"6 �� �$>? (w�" ���� ��� �� 

)75:0��( B'�H' :4@� r�' ��� �RV  �)�F4" U'  B'��H'  ��@1� ,V 
9��" � vw��)c' '�":1�6 !" ��� �4HI� �$�� ���� ��� ��  9���" 
��'.  

 
eZ %#;� ���Q��  

>��[� U' W0�c b��)?Z     !�� �'� ,��F? B':+��F� r4^?�4�
 ���; N1���(�6 �4HI��� ���1k� �'�(  ('���)\� ���" �$��>?  pV

!S+�4% �+�;'� �4"�R ( )P≤ 0.01(d  !�"  ���Y(     N�'A��' ��" !��
(��; N1�6 ('�)\� �$>? pV6 ���� N+�� .   �':�[� r���)��

('�)\� �$>?  pV)54:0�� ((��; ��120�J4� _��    ��)4R ��"
7�:�:��J�    :+��; !�" �$�>? !� :; :+�F�6  ��:�c20  :�0��

 �;'� N+��) _�:<2 .(���� ��� ��6  �4HI��  ��1k� �'�  ��" (
 ('��)\� �$��>?  ��;'� ���4"�R pV )P≤ 0.01( .��>��[� b����)?Z 
 r4^?�4��$>? �+ OJ)G� ( �����  ���� ��    �� !�� �'� ,��F?

�$>?50 :0�� �����  ���� �� ('��)\� 6  �$�>?  pV !�"  ���Y 
�1k� �'� ���' !)��� N+�� ( �R��c�� d    ����� !�� �$�>?  ��+ (
���� ��� ��6 �4HI� �1k� �'�  :1)�;':? :+�; �" ()  _�:�<3 .(

 U' W0�c b��)?7+�" N1=� (��; �  �����  ���� �� )  W3�;3 (
 ,�F?�� :+� (��; X�K� �� !�30660 �90�J4� _��  �)4R �"

7�:�:��J�  r��' ��" 6   �$�>? �� !��50  :�0�� �����  ���� ��6 
('�)\� r��)��  �$�>?     �4�+ ��R� 6:�; 9:+��F� pV   U' `':��

�$>? �+ (���� ��� ��6 @� B�� ��1k� �'�   :+��; ��" ()  ,�:�"
����  ���� �� ( :1)�;':? . (���; ��120 ��J4�  _���    ��)4R ��"

7�:�:��J� �$>? 675 :0������ ��� ��    :+��; !�" �$�>?6 
 B����@����1k� �'��R���c�� d���;':? (  ������ !����$��>? ���+ (

���� ��� ��6  N+���1k� �'�  pV �$�>? ('�)\� �8? U' '� (
�":?�'� ,�F? l .!" r�'�"�1" 8? ��� :��  ��(��;  ��+   ��� 7�� (

 6q����)��$��>? ���+ r4����� (������ ����� �� !��" ����Y  ����A<
�� :1FG" ��$E" '� �4"�R l�" pV W4>?�)� :1?'�� . ��(��; �+ (

 w���")120���J4� _����  ���)4R ���"7�:���:��J� ( �$��>? ���E1� A��4?
75 :��0�������� ����� �� ���� :��?'��  pV W4��>?�)� N+���� U'

:1� (�4%�J<.  
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,�)� �+ �" {�c �� {��c 6D�)F� B��@� �1k� (�'� �� gK�  _��)c'05/0p≤  :?�':?. 
Fig. 3. Interaction between vermicompost and salinity on the membrane stability index of seedling of bean 

Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
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Fig. 4. Interaction between vermicompost and salinity on the relative water content of seedling of bean 

Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
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  �� ,��+�4% !�� ��' 9:; 9�'� ,�F? A4? �^�� B�[4[\� �� 
'� pV W4>?�)� 6N1� �" !E<'��   D��* ��" !>��[� �� '� ��* �J*

 ����44.������ :���1+� )Tester & Davenport, 2003(.  

& Nusrat (2009)  Rafiq   ��8Jm N�'A��' �" !� :1);'� ��E�'
   9���4% l���" �� (A����' W4��>?�)� � l���" pV W4��>?�)� 6P���?

 ,'��^"�)�V!" ��Y �1k� �'��RV ��� ��"��� �" � N+�� (6   N�'A��'
���� .'� ,�4" ,�[[\� r�' 6�J*'� pV W4>?�)� �� �44.� !� :1);

 A��' �� N�'A�' :1�U�4?!" ZJ4��   ��� D�* Xi�' p�< !�"  ZJ4��� 
��' �34R�"�)� �'�� A)1� .��"��� �+���( 6�RV s2�"  u��a� K+ 

� �*�" U' ,�� (�+ �RV �� _�J� �� ��;  #�T�k)� � 6,V  ��4R�k� 
(A��' '� N�'A�' �� :+� � #$� N+��  W4�>?�)� pV � �c ��� 

,V U' _�J� (�+ {'�Y' !" W*'� _�J� �� ���% . r�'�"��1"  !�"  ��8? 
���� :���� !��� ������ ����� �� ���" ,����"'�'� Xi���' �����U � 
W"�T x�)��  ,���"  r��'  �'���  ('��"  6,��+�4%  r4�1S�+  r)�;'� 

��)*�� WGJG)� � �4��� (�':E^? (w�" 6pV �� :?'��  W4�>?�)� 
pV l�" �4"�R '� ��$E" :FG".  

  
��($ F����T-! :6�! *�;�4 � *�1�Q/ �*,�1 -  

     !�� �'� ,��F? B':+��F� r4^?��4� !>��[� U' W0�c b��)?
 (��; N1��4HI� �1k� �'�( � 7�:� ,'A4� �" l�" 74��)�   ��4"�R
 �R� 6�;'� �4HI��  ��1k� �'�      ��;':? l��" 74�>J� ,'A�4� ��" (  

)P≤ 0.01( .   N�'A��' l��" 7�:� ,'A4� 6(��; X�K� N�'A�' �"
 ����!" ��Y( (��; �� !�120�J4�  _���    ��)4R ��" 7�:��:��J� 6

 ��:c :+�; !" �$>?5/2   ��;'� N�'A��' ��"'�" .   74���)� ,'A�4�
(��; �� �E1� 6l�"120�J4� _��  �)4R �"7�:�:��J�  !�" �$>? 6

 N+�� :+�; ��1k� �'� ��;'� (  6      (���; X�K�� ����� �� ��R�
 B��@��1k� �'�  ��;':? :+�; �" ()  _�:�<2 .( �����  ���� �� 

I��4H �1k� �'�( �" � 74��)� 67�:� ,'A4� �4"�R 9�4% l�" 74>J� 
 6�;'�!" ��Y(  `��� �� !��$>? �+ (���� ��� �� r�' ,'A4� 6

   ���" �)�F4" :+��; !" �$>? l�" ���" �� �0�12 )P≤ 0.01( .  ��"
 N�'A�'�$>?  ��+ ( �����  ���� ��     A�4? l��" 74���)� ,'A�4� 6

 6���� N�'A�'!" ��Y( �)� ,'A4� !�4� �$>? �� l�" 775 :0��
����  ���� ��  ��:�c 675    ���" :+��; U' �)�F4" :�0�� .  ,'A�4�

 �� l�" 74>J��$>? �+(10 �50 :0������  ���� ��   �$�>?
:+���; !��"6  B����@����1k� �'� �$��>? �� � ���;':? (75 :��0��

���� ��� �� ,'A4� r��)F4" 6)1/4�" `�%100 `�%,U�  P�F* 
l�" ( ��" '�'� '�) _�:<3 .(0�c b��)? U' W7+�"  N1�=�   � (���;
���� ��� ��  W3; �� l�" 7�:� ,'A4� �"5    9:�; 9�'� ,��F?
��' .(��; ��30�J4� _��  �)4R �"7�:�:��J�   �$�>? �� ��E1� 6
50 :0������ ��� ��  l�" 7�:� ,'A4�!" B��0  ��1k� �'� (

  ,�:�" :+�; !" �$>? �����  ���� ��   ����� N�'A��' .  ����� ��
 (��; X�K�)60690 �120�J4� _��  �)4R �"7�:�:��J� ( ,'A4�

 ����� �� l�" 7�:��$>? �+ (���� ��� ��   :+��; !" �$>?
 ,�:" �����  ���� ��   N�'A��' ��1k� �'� ��;'� ( . 7+��"  N1�=� 

 � (��; X�K����� ��� ��  l�" 74��)� ,'A4� �")  W3�;6( 6
 !�+ !� �'� ,�F?�$>? �+ (���� ��� ��    O�J)G� X�K�� ��
��)� ,'A4� 6(��; '� l�" 74!"  ���Y  ��1k� �'� �'� N�'A��' ( . ��

  )�F4" 6(���; X�K� `���     �$�>? �� l��" 74���)� ,'A�4� r��
75 :0������ ��� �� :; 9:+�F� . b��)?7+�" N1=�   � (���;

���� ��� ��  l�" 74>J� ,'A4� �") W3;7 (   �� !�� �'� ,��F?
 (���; X�K�30 �60 ��J4�  _���    ��)4R ��" 7�:��:��J�  ,'A�4� 6

l�" 74>J�  `��� ���$>? �+ (���� ��� ��    :+��; !�" �$>?
 ,�:"���� ��� �� 6!"  ���Y  ��1k� �'�  ����� N�'A��' ( .  ,'A�4�

(����; X�K��� �� l���" 74��>J�90 �120���J4� _����  ���)4R ���"
7�:�:��J��$>? �� �E1� 650 :0�� �����  ���� ��    !�" �$�>?

 :+�;!" ��Y �1k� �'� �F4" � ���� N+�� (   74�>J� ,'A�4� r��)
>? �� l�" �$75 :0������ ��� ��    B���@� ���' 6:; 9:+�F�

�1k� �'��;':? :+�; �" ( . ���� 6��; q4\���Na+   ��Fm !�"( 
,�4�'A��w��� s2�" �����i�      s�2�" !�a4)? �� � 9:����% ��Fm

_�?�� ,:;U�" P� ��4��)� (�+      r�'�"��1" � 9:�; ����* !�" !���
K+   ��� N+���   :�"��(Shabala, 2000).Hasegawa et al, 

(2000)  !� :1);'� ,�4"!" W4R� ,�4��� _�[)?' (�+Na+   �K+  �"
 6D�)F� W��c P�Na+       ��" _�J�� ,��� !�" ����; ('��"K+ 

�� �"�T� :1�. 9�'� ,�F? 9:;     ��)\� N+��� ��" !�� ��' pV ('
!F�� q��� 74��)� p�< 6D�*    U��4� (��+(Kuchenbuch et 

al., 1986)   ���' !�)��� N+��. Schmidhalter (2005) Hu 

&     74���)� D-��\� 6D��* pV ('��)\� N+�� �" !� :?��� ,�4" 6 
� N+��   !�F�� ('��" 74��)� ���)�� �4J"�T     N+��� 9��4% (��+

������ .Osuagwu et al. (2010)  N1��� !��� :��?��� ��'A��% 
�3F*6 ,'A4�     l��" �� '� 74�>J� � 74���)� ��0�12   9��4% (��+ 

Ocimum gratissimum   ���' r3�� !� �'� N+�� !�"  �4R�W 
l�" U' �0�12 r�' ���c '��U 6:;�" !F�� !" �+  q�'�; r�' �� !�

!" �C12 �� r�' �8��\� ,'�12 9:11� �� W�2 (A��' (�+  :�11� .
!" 74>J� ,�� 12   ��� W��2 ,��+�4% �� !��?�H P4� ,'�  � :�1�  ��

�i2 U' �k4�� �'�?' �?���'��  ���' r3�� r�'�"�1" 6��'� ���; 7
�+�4% 
��� U' ��E� oA<:;�" (��; !" , (Hasegawa et al., 

2000).  74�>J� ���c �� 6N���UV P� �� }�@? N+��� 6  (�����
�Fmo      ,��)� �� 7�:�� ��;�$?' N+��� !" �a1� 67�:� !" �$>?

(Gossypium hirsutum L.)   :�;(Cramer et al., 1987). 
     �$�>? ��%' !�� ���' 9:; ��'A% r41S�+Na+/Ca2+   ,���4"
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 :��;�" w���" �R�J���6 ,��� �����; Na+
   ������ :��+'�* N�'A���'  (Song & Fujyiama, 1996) .  
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Fig. 5. Interaction between vermicompost and sal inity on the leaf sodium of seedling of bean 
Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
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Fig. 6. Interaction between vermicompost and salinity on the leaf potassium of seedling of bean 
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Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
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Fig. 7. Interaction between vermicompost and salinity on the leaf calcium of seedling of bean 

Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
 
 
 

��� �� 7�:� ���� N�'A�' � 74��)� p�< N+��]   N1��
   ���' 9:�; ��'A�% �:k)� B�kR�K� �� 6(��; )Serrano & 

Rodriguez-Navarro, 2001( .Saleh et al, (2003) ,�F? 
:?�'� !� ��"��� ���  ��RV ��   U��4� ��'A�� .)Allium cepa L(6 
�*�" �0�12 �?:k� (����  �����  U��4?  9��4% '� ��  _��Y ���] 
:;�6  W�"�T  x�)���  !)*��� �  �����[�  !�"  (���; '�  N�'A��' 
 ���  :�+�. Lakhdar et al, (2008)      #�Jm' !�� :�?��� ,��4"

D�*  ��+        !�<'�� 74���)� � �@�>� 6,Q���)4? ���$�� ��" ���; (
:1)>+ . !����'   ���� �� ,����   r4�1f �� D��*  ��+  s�2�" ��

�1m  �" �@��A�� ,:;     �� � 9:�; ���34� � ������ ��'��m �0�12
 ��'����m �'����� �����$�� ,'����$< s���2�" !���a4)?����� �����;.   

Basker et al, (1993)   74�����)� !���� :���?�'� ,����F?
���� ��� ��!� �� �� 6      ���' D��* 74���)� U' �)�F4" ��"'�". 

 ���� �� 6(��; q�'�; �\�6      U' '� 9��4% U��4? ����� 74���)�
 �?�4����� _����$� ���4��� N�'A���' z����Y  N�'A���'���� :��+�  

(Walker & Bernal, 2008) .    �� 74���)� ��$4$�� ����Y U'
D���* ���+P��F* (6  U' �)��F4"D���* ���+ ����' p���Y�� ( 

(Raschke, 1975)  !� �a?V U' ����� ��� ��   ��)*��� ('�'�

   74���)� � 9�'� N�'A��' '� pV (�':E^? �4��� 6��' WGJG)�
�� ��@�' ����� ,V �4$�� � !);'� (�)E" p�< �':) .  B��kR�K�

r41��)4��� ,������+ !��� ����' 9�'� ,���F?6  '� 74����)� p���<
 N�'A���'���� :��+� (Ilan, 1971)  ������� ����� �� ���+  ('�'�
,����+      r414��)4�� !�J�< U' �+��4% :�;� (��+   :1)�>+ ��+ .
 r�'�"�1"����  ���� ��  ��+  '�'� ��"   -��.� �'��� ,���"(   6,'�'���
,����+ E^? �4��� � �+�4% (�+ w�" (�':�� �:?'�  ��$E" s2�"

      N1�� q�'��; �� 7�:�� p��< N+��� � ��'�m �0�12 p�<
:?�; (��; .  

 
.+,� :6�! *�;�4 � *�1�Q/ �*,�1 -��($ F����  

>��[�Z      (���; N1�� !�� �'� ,��F? B':+��F� r4^?�4�6 
�4HI� �1k� �'�(  بـر    !�F�� ����" 74�>J� � 74��)� 67�:� ,'A4�

!S+�4% �+�;'� �4"�R ( )P≤ 0.01( .�' �"  (���; X�K�� N�'A6 
   6:+��; !�" �$>? !F�� ���" 7�:� ,'A4� !�"  ���Y  ��1k� �'� (

74��)� ,'A4� � N�'A�'6 ���� N+�� . !F�� ���" 74>J� ,'A4�
(��; gK� �� �E1� A4?30�J4� _��  �)4R �"7�:�:��J� �$>? 6

 B��@� :+�; !"�1k� �'�     (���; X�K�� ����� �� � ��;':? (
 ���� N�'A�') _�:<2 .(����  ���� ��  �4HI��  ��1k� �'�(  ��" 
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)P≤ 0.01( . ����� ���$>? �+ (���� ��� ��  7�:�� ,'A4� 6

 74��)� ,'A4� � N+�� !F�� ���"!" B��0 �1k� �'�  N�'A��' (
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�� � 7�:���� ,'A���4� r��)���F4" �� 74�����)� ,'A���4� r�����)
�$>?50 :0������ ��� ��  ���� �" !� :; 9:+�F��$>? �+ 
 B��@��1k� �'��;':? ( .  �� ��E1� A4? !F�� ���" 74>J� ,'A4�
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 �'� ,�F? N�'A�') _�:<3 .( r�'�"�1" ���c ������ ��� �� 6
     b���)? ��" !�� ����� N�'A�' !F�� ���" 74>J� � 74��)� ,'A4�

��'� �["�K� l�" ���" .N���UV r�' ��6  �� !F�� 7�:� ,'A4�
 ���c���� ��� ��  ���� N+��) _�:<3 .( b��)?7+�" N1=� 

 � (��; X�K����� ��� ��  !F�� 7�:� ,'A4� �") W3;8( 6
(��; �� !� �'� ,�F?30�J4� _��   ��)4R �" 7�:��:��J�  ��E1� 6

 �$>?75 :0������ ��� �� (��; �� �60�J4� _��  �)4R �"
7�:�:��J� 6 �$�>?  ��+(25  �75  :�0�� �����  ���� ��  �� �

(��; X�K�90 �120�J4�  _���    ��)4R ��" 7�:��:��J�  !��+ 6
�$��>? ���+ (������ ����� ��    :+���; !��" �$��>?) ,�:��"

���� ��� �� ( N+���1k� �'� ,�F? (:?�'� .  

 b��)?7+�" N1=�  � (��;���� ��� ��  74��)� ,'A4� �"
 W3; �� !F��9 ��' 9:; 9�'� ,�F? .  (���; X�K�� ��30  �

60���J4� _����   ���)4R ���"7�:���:��J� `����� 6�$��>? ���+ (
���� ��� �� !" �<�$>? A50    :+��; !�" �$�>? 6:0��)  ,�:�"

������ ����� �� ( �'� ,���F? N�'A���' . (����; X�K��� ��90 
�120���J4� _����  ���)4R ���"7�:���:��J�  6A��4?�$��>? ���+(10 
�50 :0������ ��� ��     B���@� :+��; !�" �$>? ��1k� �'� (

 ���� � !);':? �$�>?  ��+   N�'A��' ��1k� �'�  :�?�'� ,��F? '� ( .
7+�" N1=�  � (��; �����  ���� ��     74�>J� ,'A�4� ��"  !�F��

) W3��;10( (����; �� !��� �'� ,���F?30���J4� _����  ���)4R ���"
7�:�:��J�  ���c �� �����  ���� ��6   B���@� ��1k� �'�  ��" (

 ,�:��" :+���;������ ����� �� ���;':? .(����; X�K��� ��60 
�90���J4� _����  ���)4R ���"7�:���:��J��$��>? ���E1� 610 :��0��

���� ��� ��  B��@��1k� �'�      ����� ��R� ��;':? :+��; ��" (
�$>? �+ (���� ��� ��  !�"  ���Y  ��1k� �'�   74�>J� ,'A�4� (

:��?�'� N�'A���' '� !��F�� .(����; ��120���J4� _����  ���)4R ���"
7�:�:��J�   A�4? �$�>?  ��+ (25  �75  :�0�� �����  ���� �� 

 ,�:" :+�; !" �$>?���� ��� �� !" ��Y  ��1k� �'�  ,'A�4� (
�'� N�'A�' '� !F�� 74>J�.  
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Fig. 8. Interaction between vermicompost and salinity on the root sodium of seedling of bean 

Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
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Fig. 9. Interaction between vermicompost and salinity on the root potassium of seedling of bean 

Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
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Fig. 10. Interaction between vermicompost and salinity on the root calcium of seedling of bean 
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Columns with the same letter(s) are not significantly different at P≤ 0.05 probability. 
 

!" r�'�"�1"  �8?�� :�� !�     ��" 7�:�� 6(���; N1� ��
,�4���       p��< �)�F4" � 9���� ��"�T� ��^�� (�+ ���  ���; .

  vw���)c' r41S�+ !�"  W�4R�   ,:�;U�" _��?��    ��4���)� (��+
P�     {'��Y' q4�\� �� pV W4�>?�)� N+�� � ���* !" !���

     ���' !�)��� N+��� 74���)� p��< 6N1� q�'�; �� !F�� .
      N1�� q�'��; �� !�F�� �� 74�>J� N�'A��' :��; !�"  W�4R� 

l�" U' �C12 r�' ���c    !�F�� !�" ��+   ��+ !�"  ���81�   ���a�'
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 vw��)c' 6!F��!" W4R� 7+'��    ('��" ,'�'��� �?:k� �'�� ,��"
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Abstract 

Vermicompost can improve physicochemical traits of soil having desirable effect on plant growth and 
development due to its structural traits and having macro and micro nutrients, plant growth regulators and 
favorable microorganisms. In order to investigate the effect of interactions between ratios of vermicompost 
and saline stress on some morphological, physiological and biochemical traits of Phaseolus vulgaris L. cv. 
Light Red Kidney cultivar, an experiment was conducted in randomized complete block design with three 
replications at the Research Greenhouse, Faculty of Agriculture, Ferdowsi University of Mashhad, in 2010. 
The treatment levels were considered including five volumetric ratios of vermicompost and sand (0:100; 
10:90; 25:75; 50:50 and 75:25) and four saline levels including 0.00 (control), 30, 60, 90 and 120 mM NaCl. 
Bean seeds were cultured in plastic pots, the seedlings being sampled 28 days later. The results showed that 
vermicompost under stress and without stress had significant effect (P≤ 0.01) on all traits including ratio of 
leaf area/root area, root/shoot ratio, membrane stability index, relative water content, amounts of sodium, 
potassium and calcium found in leaf and root tissues. In this experiment, vermicompost caused increase in 
potassium and calcium intake and decrease in sodium intake, in saline stress, due to its structural traits and 
the materials it. Therefore, it seems that vermicompost can ameliorate undesirable effects of salinity on bean 
seedlings. 
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