
���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

� +,
��� -�.
� /�0�1 ��.& -�� �� ���" 23
 � -+��$
0 �456
 �7� 

�1 �4�5� �8�3� 95:
;� ��<��  

��	
= �<>��?*�0���� �!@�� �A

)���	�
 �	�
� :��/�/���� ����	�� �	��:�/�/����(

BC
 	

�;D4� �E�� �� -+��$
0 1�F G�0 �� � ���" 23
 �7� ����� ��H3� ����&�� �%4���� / ��<��  �
; I�J@ KJ��L �1 /MJ4��$F�� ���8

 ��� �1 ���N
 �� �� ��1��
 O,��F'(P) Q��; ���0� M���  �R%0�1 �1 .���" T>� ��)/�<8'VV �*VV��
� #4	� 	4��F W!0 ���� (

�� MN" �� �� -+��$
0 YZ3� �1 � ��� ��$F�� -��3�)
0��� /#
[�F ���$
0 YZ3� �� ���$
0 � ���J$
0 KJ
F�
 � ��J
0��� ��<��J� YZ3� �� ��

YZ3� �& �� ��1 W4 QZ[0 �� ��
0��� (��	0	" �$��; �H0 �1 ��1 ��$F�� -��3� .-�	�; �1 Q"�FQ��; ���8  	" �$[" ���� ���= ��& .

�0��: �� 	\� �0+��$
0 ��&��!

 ]����� �F 	3�;�& �4�5� ����� ��  1�<$�� �� -�&�
; �456
 /�0�Q��; ���0� 1��  	" �
^
 .23J
 ��!��

 	" ���� -�&�
; ���� �;�� �1 ��=�� �� ���" .�3\� �
7_
 ���" �` 1�1 -�%0 a4�$0 +,
J��� -�.J
� /��Z3� ��@ /�0�1 ��.& -�� �� ���1

 1��1  ��<��  �
; �5� ���
 bE�" � �0�1 .-�.
� �� ��Z3� ��@ �� /���" 24�.�� ��c/*'.& -�� � 	8�1 ��	Jd� �� �0�1 ��(/*e	J8�1 

	" �$��F .�3\� ��Z3� ��@ �� �^3
 �0+��$
0 �456
 G�0 � ���" 23N!&�� /f�� Q<8 ��^B g
� �1 1�� ��1 .��!

 �1 ��Z3� ��@ g4�$%
�

 	" M8�= ��
0��� 1�F 1����` � 	&�" ���" .-�4 Y!�
 �� ���" $h ��	Jd� �� �  1�.�� �4��& 2i� �1 ��` � #4	� ��& QJ��F #
J�� .

23N!&�� � -+��$
0 �456
 G�0 ��&��!

 �^0� .
0 ���" �� Y!�
 -�.
� �� g4� �J3\� ��J3� �J� 1�� ��1 	J0 .�1 #4	J� QJH�� g4�$%J
�

���"*VV��
� ����YZ3� �� � 	&�" ���" T>� �1 #
��$h �-+��$
0��
0���	41�; M8�= .

 +�� �&�`�
	�:Z3� ��@ /��
0��� /���$
0��

�.����� ��� !���"# $%&� �''(����)* �+,)#�
 ��-)#�
 
��.�/ 
�.���  01�2/ �3	� '456� �+7)#�
 '8�936  ��-)#�
8� �  '

*:: ;5<3:,=� �3� '!�"��,#��9>,?:haydari2005@gmail.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��@ 

��	d� 

AB: ?7)C �� +DE (�5/ !F5GHI: +H>=5� �
 J=�HK L	�H�

 ME '?���� 
 �N	� ��OH/ MHE '�H>#
 P)HQ MO># � P)C RS�2: �

?: 
��)�T.(�� (
+D9: U	F
 ME 8�BV �
 �5/ ?W��� �D1�

 M)X# M>B� ME Y5E�: !%,): M6OV Z�HC (�H. [�HX>\
 '?H1�2/

 �� �:� ��3># ]^):����1� �+/ �
� L>O^� ��97. 85>6>: 

)�_.(`O# ��+X: J	�a
� 5HO# � +H/� �� b�HC ;5H6I: �
 �.

8�.�>  ?:+.�c .MH#5  '`HO# d5H# 'A>H6\� MHE M93HE (�5/ �e�

 �1� !��f9: 8�.�>  5O# M6Q�: � L1 '?.�> )�.('`/ 8�+E

MHHE �� 8�HH.�>  '(�5HH/MHHE �� UHH:�c �5HHS ��HHE gh 8
��h �HH1


?O# 
��
 .� gh i3Hc (��HE (aO1� A>j2� ME �
�\ 8�.�>  MO.

 ?: M)	� k>I: �� ?#+D: 
�5:+2/�E .?6H&� U>=
 �:� (�> 5H6V

`O# (aOH1� A>Hj2� ?S 8�.�>  M* �1� L	� 8�.�>  +/� �� �.

 !��+H>.5E�c d�5H#� � L>=��H� +2#�O. ?=h !�">c�� �� [��+O� �H.

 ?: �
�f91�+2	�O# .
��
 (l�#� m�& ME ��># '!�">c�� L	� +>=5� .

k>HI: �� �� ?	��Hn �H&�2� � gh '(aOH1� A>Hj2� �HE '8�.�> 

ME ?: �1
+#��h .E �:� (���
 A	+1 � �6c +2#�O. �&�2� �� ?C�

 ?: '�
5E ?O1 �>&�C +2#�1�E i>1h �B#h ME +2#�5� .M* ?#�.�> 

 i>1h �� ?H: �eoH9: (�5/ ME Y5E�: (�. �H1� LH,O: '+#5H/

 +2/�E �6* �	 A	+1 �>O1 �� ?/�# p�E ?-9C51 Aq%� (���
 .

p�E '8h �E 8�a
� MHE �. � 
�� �H1� LH,O: +H/� 4+H� �H6�

�+>f1 +H22* �a	� � �+/ �.rH#� '
��5H: �� (��>3HE �
 MH9"=�

p�E ��>� �. ?: �j# ME �� M#�)# �	 � +1� sH\5� �� �H>n MHE ?	�.

?O# �+	
 �B#h �
 +/� 
5/)��.(


��
 
5HV� 8�H.�>  �HE (�5H/ �>eoH� 
�5H: �
 �� +	
 �
 .

J.�H* �� ?H/�# �� ��H>  �E (�5/ !��3C 'L>XXI: �� ?C�E

 Z�C gh U>3#�9� ?,)HC J2H� 
�Ht	� � $%H:� uHOt� �e� �E

 ?: M)	� k>I: �
 `	l5=5	a>
 ;%9HC� iV5: �:� L	� Mc +2#�


 ;56HH1 8+HH/ p�aHHE � ?=56HH1 A>3HHX� �
 4�HHO� � �+HH/ �HH.

J2c�� ?H: ���\ �>eo� �I� �� ��>  P>=5E�9: (�. +H.
 .?H.�� 

 85	 �>O1 a># ?H: ?X6� (�5/ !��3C U:�� �� �. +H22*)�T.(


�5C A. �E MHE ?	��Hn �&�2� ;
�D� 8�	
�HX: �5vHQ MwH1��

 85	 8����
 ?: M)	� k>I: �
 �6c � A	+1 (�. MHE �Ht2: +#�5�

 �
 �
 (
�	� !��>>x�h

�  8�.�>  ?O3>=5E�9: (�.+2	 .LH	� �


 � m�GH:�� ?	��Hn �H&�2� g�HV �E ?	51 �>eo� (�5/ 'L>E

Ac
��
 m�G:.

1� AB: ?	��n �&�2� �� ?7	 8l��9># �G2� 8h g�V Mc �

?: ;%9C� ��K
 (�5/ �5vQ �
 
5/ .�+/ ]^): ?E5C ME

 ME !��9># 85>1%>O>1� � g�V �� McME �D#�O: �6c 85	 M6>1�

 ?: UO� +	h)_.(+H>=5� (��HE m�G:�� �&�2� �� ?7	 8l��9>#

 ?: ��O/ ME ?���� 8�.�>  �H&�2� �� ?H7	 aH># �H6c 85	 � 
��

Ac : (�5/ ?6&� U:�� � m�G: ?: g53I
5/ .'�
 LH	� L>E

 
��
 
5V� g�V (��E ?O3>#5 �9#h MwE�� .MHc �+H/ ]^)H:

 b�C ;56I: �
 8l��9># �j6n L9
� F�E g�HV �HE �5H/ (�.

 
��
 �"y: �>eo� a># ?	��n �&�2� �-	
)��.(

?HHO6� 4�HH# �HHE 'rH2.��E �
�5#�HHC �� �HH1� ?.�HH>  ���fH1�

Plantago ovate �P. psyllium.��HH>  LHH	� � �
5HHE M=�3HH7	

ME ?: �>y7� ��E R	�S �� ?D>"S !�5& 
5/ .+H2. ?:5E ���f1�

 MHE 8��H	� RS�2: �yc� �
 � �1� 8��	� �+H/� ��
5HC !�5H&

?HH: +HH2c .�HH>f>c � �HH>Oc �� ?HH/�# ��HH>  LHH	� ?HH	���
 ����

 MH	F �
 
5V5: l%>15: ?H: 8h MH#�
 �H15� (�H. +H/�E .MH#�


 ME ���f1� �:�
 a># � L>6: 8�52� 
��
 8����H
 
�E��Hc �H15"	 8

)�@.(k	��H/ ?E5HC MHE ���fH1� MHc �
�
 8�)# �>C� !�X>XI�

 ?: UO^� �� ?7)C � (�5/+2c .;�H� � r2>1)��(���aH 

 ?: ���f1� +2K �. M* +#
�c �H:� '+H2c UHOI� �� (�5H/ +#�5�

 zw1 �
 (�5/��?1
 0: �9: �E {2O	� J.�Hc i"H1 +#�5�


5/ 8h M#�
 
�76O�.

�E L	� ME MV5� ?7)HC � (�5H/ U7)H: �
 �� �: �5)c Mc

 ?: |#� 
5C ?W��� �9)>E �
 J2H� L	� � 
�E ?H: �H. �HE +H2#�5�

 ��H= '+2H/�E M9H/�
 }5H1 �>eoH� 8�.�>  �
 ?	��n �&�2� g�V

 A3>#�7: L9
�	 � 8�.�>  ?E�	��� �HBV �HB#h �
 �H:��X: (�H.

 0H: �Hj# ME (���W 
�	� 
�76O� ;5GQ +H1� .� �� m+H. LH	

 MH	�x� d5H# MH1 � (�5H/ s69^: $5w1 �e� ?1��E 'J	�:�h

 '��HE 4�5H� ]C�H/ 'MH#�
 ��aH. 8�� 'M6"2H1 ;5S �E 8l��9># 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html


+,
��� -�.
� /�0�1 ��.& -�� �� ���" 23
 � -+��$
0 �456
 �7� …

��� 

��	:'.-+��$
0 l�$i� ��&��!

 �1 ��`�� �0	\� 1��� QH�� � G�0 

!��9># ��O>� 45>#5:h ��O>� !��9># ��O>� +45>#5:h 

?6>:;56I: �
 �F5: ?#+D: 
�5: ?6>:5:;56I: �
 �F ?#+D: 
�5: ?6>:;56I: �
 �F5: ?#+D: 
�5: 

��_/_(NH4)2SO4_/�(NH4)2SO4

_KNO3_KCl _KCl 
�MgSO4�MgSO4�MgSO4

�KH2PO4�KH2PO4�KH2PO4

�Ca(NO3)2�CaCl2�Ca(NO3)2

��	:*.-+��$
0 ��&��!

 �
�` �1 ��C
� �0	\� 1��� QH�� � G�0 

:?#+D: 
�5 �9>= �
 4�  ?#+D: 
�5: �9>= �
 4� 

`	�5E +>1� H3BO3@�/�{: !�f=51 CuSO4,5H2O�@/�

a2-2: +	�6* MnCl2,4H2O@�/�`	+">=5: +>1� MoO3.H2O��/�

(�� !�f=51 ZnSO4,7H2O��/�

�
 �H6c � A>H1�9� 'A	+1 �&�2� g�V 8�a>: � l%>15: +&�


1� ?	���
 ��> �1� �
5E ���f.

m�� � 1��� �&

ME J	�:�h L	� �E ?

�G� [%:�c $�S i=�\ �
 'U	�59c�
 !�5&

 ;�H1 �
 ���7� M1��@� (���H2
 �3H	� aHc�: �
 )�92H15>E (

�
�  4�t#� UE�� ��-)#�
 .(�5H/ zw1 M1)�S0 ='���S1 =

����S2 =?6>: A	+1 +	�6c PO# �F5: (ME� ;�� �59c�
 8�52�

 2: �
 U7H/ MH1 MHE 8l��9># u")N1=!��H9># uH"2: �� !��H9>#

'A>36cN2=� 45H>#5:h !�f=5H1 uH"2: �� 45>#5:hN3=iH>c��

 8l��H9># uH"2: �H. �� 4�
 PH	 �"3H# MHE 45H>#5:h � !��9># (

ME +#+H/ MH9
�  �Hj# �
 4�
 �59c�H
 8�52� .LH	� 4�Ht#� �HBV

 >XI� aHc�: �� ���fH1� ?H	���
 ��HH>  ��HE �+H9E� 'J	�H:�h !�HHX

 8�+6  �
 � 'M>B� UE�� (����)c �Hw\ ME ?7>91%� PK5c (�.

�� ?9#�1 �
 PH=� �� [%"H\ � �+H/ M93H/ MH1�: (��HQ Mc �9:

?6>: +#+/ �)c '+#
5E �+/ �
�
 �5"� (�9: .8�+6  P\��� ME �.

 (�:
 �E +/��_(�5# ���
 ;5S � �5>361 MV�
 �����1 

� ?	�2/��@+#+/ UX92: ?7	��� ���1 .8�+H6  8��
 �+9E� �H.

�� +/ �)c ��E 
+� .M�.�>  �5B� �� +DE �
 MH6Q�: �
 � �.

 ME � P2� '? �ET+#+H/ �+#�H1� 8�+H6  �H. zwH1 �
 MH�5E .

M�5E M	�x� � (��>Eh MHE ?H �E �
 MH6Q�: �H� �. ;5H6I: M6>H1�

 U:�HH/ MHHc +HH26 5. MHH9
�	 U	+HHD� ?	��HHn_/�?HH6>: ;5HH:

NH4H2PO4'_/�?6>: ;5:KNO3'_/�?6>: ;5H:Ca(NO3)�

_/�?6>: ;5:MgSO4�9>= �
 '
5HE (�Hx:a	� �&�2� ���O. ME 

�
�  !�5& .�
�f9H1� �E 8�.�>  M	�x� 'J	�:�h ���
 ;5S �


?HH: !�5HH& +HH26 5. ?	��HHn ;5HH6I: �� ��HH1��E MHHc �HH
� 

 +#
5E �+/ M>B� ?#l��9># (�.��O>� .;5H6I: d5# M1 '�� L	� ��

 E �+/ U	+D� +26 5. 8l��9># !��f9: M	�x� d5# M1 �)uH"2: �


 45>#5:h � !��9># (?	�B2� ME 45>#5:h '?	�B2� ME !��9># U:�/ Mc

���H\ 8�H.�>  ��>9C� �
 � M>B� +#
5E 45>#5:h ���O. ME !��9># �

?: �
�
 +/);��+V���(.J	�:�h L	� �
 (�5/ J2� ;�O��

 V �5Hj2: MHE +H/ ��nh ? �E �
 M6Q�: �� +DE 
��� �� (�> 5H6

 M�.�>  ME b5/ ���"7	 8+/ (��� �HE (�5/ (�.��O>� '�.�_

?6>: +	
�  d��/ A	+1 +	�6c �F5: .�� +HDE '�	�B# �
T'��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

��	:(. ��<�� �4�5� �8�3� � ���
 bE�" /+,
��� 	8�1 /�0�1 ��.& -�� /��Z3� ��@ n0�4��� �4.�
 a4�$0 

?	��n �&�2� 
!��>>x� u"2: 

MV�


(
��h 
;5SM6"21 

��a. 8��

M#�
 

+&�


l%>15: 

4�5� ]C�/

��E A	+1 A>1�9� �6c 

(�5/ $5w1 ����/� ** ���/� ** ���/TT ** ���/� ** T@�/��@ ** �@_/��� ** T�T/�T� ** 

8l��9># d5# ���T/� ns ��T/� ns T�_/� ns ��_/� ns ���/�� ** _��/� *@��/�T� ** 

(�5/×8l��9>#  T�_@�/� ** ���/� ns __�/� ns ����/� ns ���/T ** ��T/� ** ���T/� ** 

�wC �T����/����/����/���@T/��@@/���_/�_��/�

!��>>x� i	�W(%) @_/���/����/��@�/�_/��@/T��/T

** '*�ns :ME?2D: i>��� $5w1 �
 ��
�%�_%?2D: !��f� 4+� ���
 

+#�1� �j# 
�5: +Q ME (�5/ $5w1 ���
 8�H	�� �H� � +#+H/ �

J	�:�h)MH#�
 ? +>H1� 8�:� �H. (�H
�	 MH:�
� .���
 8�H	�� �


 !�fH& � �H/�
�E 8�+6  �. zw1 �
 
5V5: 8�.�>  'J	�:�h

 l%>15: +&�
 � ��E 4�5� ]C�/ 'M#�
 ��a. 8�� 'M6"21 ;5S

���+HH#�+HH/ (�HH>  .l%>HH15: ��+HHX:)+HH&�
 (4�5HH� �59c�HH
 �

)?6>: �9>= (
�f91� �E 8���H7O. � ��)>: ��� �� �)��(��+HX: �

8���H7O. � �
�� A>.��HE� RH>XI� ��1��E ��E 4�  �. �
 4�5�

)�(�
�  4�t#� .A.���+H#� (��HE L>H2K JH^E �H&�2� (�H> 

 �H
�E '?	�5H. JH^E 8
�c P)C � �/�
�E �� +DE ?	�5. �H.

 ���+#� ME 4�+\� P)C (�> �93c�C �� �
�f91� �E � g�>1h (�> 

&�2� +	
�  A>1�9� � A	+1 �.�� �
�f9H1� �E �G2� �
 L	� ��+X:

A>6
 ���+#� �9:59
 +/ (�>  .���+#� (��E ;56I: �� '�6c 85	 (�> 

 UH-#� � m59=�	
 ��� � �5>V !�#�>15>�)�(�� �
�f9H1� �HE �

�5: ;5S �
 8+#�5C � �9:59
��97�1�T�� +/ �
�f91� �9:5#�# .

�
�
 '�	�B# �
 U&�Q (�. 4�H# �� �
�f9H1� �HE J	�H:�h �� ��aH
�

SAS L>-#�>: M3	�X: � M	at� MH2:�
 +H2K 85:�h ��1��E �. (�

 zwH1 �
 LH7#�
_%�
�	�H� 4�Ht#� .� �H.��
5O# AH1� (��HE

4�# �� ;��+V��a
�EXCEL +/ �
�f91� .

�$04o�� � a

�0�1 ��.& -�� � ��Z3� ��@ 

�
�
 {#�	��� M	at� |	�9# �.);�+V�(�)# ?: 8(�5/ M* +.


 ?2D: �>eo� 
��
 M#�
 ��a. 8�� � M6"21 ;5S �E (��
 .J	�aH
� �E

 ME +.�/ �� (�5/��� ?6>: 8�� � M6"2H1 ;5S ��+X: �� '�F5:

 +HH/ M9HH1�c MHH#�
 ��aHH. .(�5HH/ zwHH1 L	��F�HHE �
)��� 

?6>: �F5:(8�a>: ME M6"21 ;5S '_/��MH#�
 ��aH. 8�� � +&�
 

��+X: ME�/��H&�
 �H
�	 J.�Hc +.�H/ ��HO>� MHE �"3H# +

);�+VT(.;�� � r2>1)��(MHE (�5H/ MHc +H#
�c ���aH 

 a92H159
 8�aH>: J.�Hc � ?	��n �&�2� g�V �
 UC�+� i"1

 8�� 'M6"2H1 �
 MH#�
 
�+HD� 'M6"21 ;5S J.�c ME �t2: (+>=5�

 ���fH1� ��H>  �
 JH6c � ��c � �5"1 'M#�
 
�76O� 'M#�
 ��a.

?: 
5/.

��O>� ?2D: �>eo� 8l��9># M	�x� d5# � M6"2H1 ;5HS �HE (��


 �/�+# M#�
 ��a. 8��);�+V�.(MH#�
 ��aH. 8�� L	�9)H>E �:�

 (
5Hc ��HO>� �
 M6"2H1 ;5S � 45>#5:h !��9># (
5c ��O>� �


 +H/ UH&�Q 45>#5:h);�+HVT.(��HO>� � (�5H/ J27O.�HE

 ?2D: M6"21 ;5S �E �B2� a># 8l��9># (
5c 
5E ��
);�+V�.(�E

+H/ M9H1�c M6"2H1 ;5S �� '(�5/ zw1 J	�a
� .L	�9)H>E �H:�

 +/ U&�Q 45>#5:h 
5c � +.�/ ��O>� �
 M6"21 ;5S)U7/�(.

MH#�
 ��aH. 8�� �E ?#l��9># M	�x� d5# � (�5/ J27O.�E

?HH2D: 
5HH"# ��
);�+HHV�.(MHH#�
 ��aHH. 8�� MHHc ?	�HHt#h ��

8�)# . ?)	�� ���
 ;5S � �>DW� �+2.
 ��Hnh �HE '�1� ��>  �

U  MH#�
 'M�5E �
 M#�
 
�+D� 8+/ ]^): � ?.
 MHE �H. 8�5H2�

 
�5HH: �� (��+HHX: ��HH>C� � �HH
�	�
 MHHE d��HH/ AHHB: (+GHHX:

 ?: (a92159
+22* .?:?:�H-2. 'MH#�
 ��aH. 8�� L>E ?93	�E MHc

?: ���\ ?9E5S� � (�5/ J2� ;�Q �
 ��> �=�Q �E '
�>  (�. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html


+,
��� -�.
� /�0�1 ��.& -�� �� ���" 23
 � -+��$
0 �456
 �7� …

��� 

��	:p.�
� �[4�d�g
R0 ��<�� �4�5� �8�3� � ���
 bE�" /+,
��� 	8�1 /�0�1 ��.& -�� /��Z3� ��@ 

M6"21 ;5S M#�
 ��a. 8�� ��E 4�5� ]C�/ 
A	+1 A>1�9� �6c 

)?9#�1�9:()4� (

+&�


l%>15: 
)?6>:�9>=(?6>:P)C �
�: 4�  �
 4�  

(�5/)?6>:A	+1 +	�6c �F5:(

�a_�_/�_a���/�a��_/�a���/�c��@/��a�_�/��c��@/��

��� b���/�Tb��_/�b�@�/�a���/�b�T�/��b�T_/��b��_/�_

��� c��_/��c���/�c___/�b���/�a@��/��c��T/�a��@/��

8l��9># 

!��9># a���/��a��_/�a@��/�a���/�c��_/�_a�T�/��c_��/��

45>#5:h a��@/��a�@@/�a@__/�a�T_/�a�/�@b��_/��b��_/��

!��9># +45>#5:h a���/��a���/�a@T�/�a�_�/�b���/��ab���/��a���/�@

L>-#�>: '�9:���� �. (��E � 8591 �. �
?2D: !��f� ME�): m��Q (���
 (�.+#��+# L7#�
 85:�h ��1��E (��
.

+/�E M9/�
 
5V� !��f� J2� 8�+E .MHE �H:� �H>DE�� UH>=
 8�� 

�Hj# MHE '?Hw>I: UH:�5� ME �"3# '?7>9#l U:�5� �� M#�
 ��a.

?: J2� M* +1� ?HO# ?H���� U:�5� � ?w>I: (�. 8�� +H2#�5�

 +22c �9Oc ?G^): +Q �� �� M#�
 .J.�Hc RH	�S �� ��H>  ��H	�

 M#�
 (��E ��># 
�5: 
�5: U\�+Q 'M#�
 
�+D� �� �+H/ U>7)� (�.

?: L>:o� +2*)@.(

,
��� 	8�1�5� ���
 bE�" � +

�
�
 {#�	��� M	at� �� U&�Q |	�9# ;�+V �
 �.�8�)# M* 
�


 ?2D: �>eo� (�5/ ��HE 4�5H� ]C�/ � l%>15: +&�
 �E (��



��
 .J27O.�HE � ?H#l��9># M	�x� d5# ��O>� �>eo� 'L>E L	� �


 ?2D: �f& �
 L	� �E �B#h 
5"# ��
 .�
�
 L>-#�>: M3	�X: 8�)# �.

 
�
 ME +.�/ �� (�5/ J	�a
� �E Mc��� ?6>: +H&�
 �� '�F5H:

 +/ M91�c ��E 4�5� ]C�/ � l%>15: .+&�
 (��E J.�c L	�

 MHE ��E 4�5� ]C�/ � l%>15: ;
�HD: iH>���T�/�T�@@/�_


5HE +H&�
);�+HHVT.(�>eoHH� 8l��H9># d5H# ��HHO>� +H2K �H.

?2D: '�H/�+# ��E 4�5� ]C�/ � l%>15: +&�
 �E (��
 �H:� 

��HHO>� �
 ��HHE 4�5HH� ]C�HH/ � l%>HH15: +HH&�
 L	�9)HH>E 

!��9>#+ME 45>#5:h +:h �1
.

?7: 8���7O. � ?9f� �
��)��(�H��E (�5/ Mc +#
�c ���a 

 �H1� �+H/ 8�HE���  ?.�>  �
�E �
 l%>15: (�59I: J.�c .

LE�c��+>. '�.l%>15: MH	at� �� {H� Mc +293. ?=56I:�# (�.

 +>=5� (l�#� 8+/?:+22c .�
 l%>H15: J.�Hc +H#�� J	�aH
�

 �	�HHC� �� ��HH>  �9)HH>E �
�f9HH1� �-#�HH>E (�5HH/ 
�HH	� �	
�HHX:

LE�c��+>. ?: (�5/ J2� �e� �
 ;56I:�# (�.+/�E .MHV5� �HE

 J2H� �HI� l%>H15: (�5H9I: J.�Hc '�+H/ M9f  i=�w: ME

?: (�5/ LE�c��+H>. LH	� 8+H/ MH	at� �� ?H/�# +#�5� (�H.

 �+>. ME ;56I:�#LE�c� � (aOH1� A>Hj2� �5j2: ME ';56I: (�.

�>=�D
 �	�1 +/�E '��>  ?��>Q (�.)��.(

-�4 -�.
��&

�
�
 {#�	��� M	at� |	�9# ;�+HV �
 �H.�?H: 8�)H# MH* +H.


 ?2D: �>eo� (�5/ 85	 �j6n �E (��
 �H6* � A>1�9� 'A	+1 (�.

 
��
 ���f1� ��>  ?	�5. J^E �
 .�
�
 L>-#�>: M3	�X: �.8�)H#

 ME +.�/ �� (�5/ J	�a
� �E M* 
�
���?6>: 8�aH>: �HE '�F5H:

 85	 uOt� ��+HX: �� � �
�a
� ?	�5. J^E �
 �6* � A	+1 (�.

 +/ M91�c A>1�9� .A>H1�9� J.�Hc � �H6c � A	+1 J	�a
� 8�a>:

ME ;
�D: i>����@/��'��/TT�_�/T�
5E +&�
 );�+VT.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��� 

0

0.5

1

1.5

2

2.5


	�ات� �
�

	�ات + ��� �
�
��

��ر �
	�وژن�

(�
	�

�	
���

)�
�� 

�

ل

"

0 100 200

c
d

e
d

b

f
d

a

c

MN"'.$
0� ���" 23N!&�� ��Z3� ��@ �� -+�� 

8���7O. � 
�/�� ���a  �E |	�9# L	�)�(
��
 �HXE�w: .� 5H	

 ���%
)��(�� ?H/�# !��3HC ?6H&� U:�� Mc +#
�c ���a 

 JH^E �
 �H6c � A	+H1 8�aH>: J	�aH
� '|#�HE �
 (�5/ J2�

 �1� 8h ?	�5. .?#�:� M* +#
�c 8�>E �B#h J	�a
� A	+1 8�a>: Mc

?: }51 ��eh '+E�	 ;56H1 (aOH1� ��)H
 �
 ?���>>x� ME �t2: 8h

?: 
5/ .?E�H^9#� g�HV J.�Hc � a>=5O1%� iV5: U:�� L	�

;561 +H2#�O. (�H&�2� g�HV �� 8h Mt>9# �
 � +/ +.�5C �.

+/ +.�5C M91�c A>36c � A>1�9�.

?2D: �>eo� a># 8l��9># M	�x� d5# ��O>� uOt� 8�a>: �E (��


 �6c � A>1�9� 'A	+1 �&�2� �H/�
 ���f1� ��>  ?	�5. J^E �


);�+V�.(A	+1 8�a>: L	�9)>E)L>-#�>: �E�/�@?6>: �
 4�H 

 P)C �
�: 4�  (A>H1�9� '45>#5:h ��O>� ��)L>-#�H>: �HE�T/��

?6>: P)C �
�: 4�  �
 4�  (�6c � !��9># ��O>� ��)L>-#�>: �E

�/�@?6>: P)C �
�: 4�  �
 4�  (!��H9># ��HO>� ��+#5:h 45H>

 +/ U&�Q);�+VT.(?1��E �� ?C�E |	�9# MHc �
�
 8�)H# �.

 ?H���� 8�H.�>  �
 A>H1�9� � A	+H1 g�V �E 8l��9># 
5c d5#

 ?: �>eo� (�5/ J2� �I�
���  .8���7O. � (+>=)�(���a 

 � A	+H1 �Hj6n 8
�HE F�E i"1 45>#5:h !��9># 
5c Mc +#
�c

 ?: 4+2  ?	�5. J^E �
 A>1�9� 
5/ .�a
� �
 A>H1�9� �j6n J	

 ?H: 8l��9># 
5c u"2: d5# L	� �e� L9H
� F�HE MHE Y5HE�: +H#�5�

 (a92159
 
�5: �+22c+>=5� �+": L>E (aO1� 8�	
�� )p�E �H. (�

m�G: P	l5=5	a>
 (�.+GX: +H/�E �
���H� 
�5H: �+22c .LH	�

 A. 8�	
��  MHE L>2K ?H6� a92H1 M6>H1� aH># MH#�
 �
 �.+	��c�H1

ME ?: 
5V� +	h .�
 L	� �
 �.h;�HX9#� i"H1 �H1� L7O: �.+2	

!%>O>1h+#5/ M#�
 ME �..

J27O.�E MH1 uOt� 8�a>: �E 8l��9># M	�D� d5# � (�5/ 

?2D: ���f1� ?	�5. J^E �
 �6c � A>1�9� 'A	+1 �G2� 
5E ��


);�+V�.(�
 �B#h �E 8l��9># � (�5/ �>eo� �5I#U7/(�.�

��T� �+H/ �
�
 8�)# �H1.#�� UH&�Q |	�H9 U,H/���,H/h 

��>  ?	�5. J^E �
 A	+1 85	 J	�a
� i"1 (�5/ M* �C�1

+	
� .!��9># � 45>#5:h ��O>� �
 J	�a
� L	� +�"3H# 45H>#5:h

 
5E ���>-O)K !��9># ��O>� ME.JH^E A	+H1 �Hj6n L	�9)>E 

(�.��O>� �
 ?	�5.��� ���� ?6>: F5:�Y5E�: A	+1 +	�6* 

	�x� 8�.�>  ME�j6n L	�9O* � 45>#5:h �E �+/ M8hMHE Y5E�:

 !��9># ��O>�
5E.5H	�  � 8�H���  �Hj# ��1��E )_(�� �
�f9H1�

 0: �5/ k>I: �
 8l��9># 
�H76O� � +H/� 
5H"BE i"H1 +#�5�

 
5/ 8�.�>  .�>eoH� ?
�GH: 8l��H9># uH"2: d5H# 'L>HE LH	� �



��
 ?���HHf9: .�HH. ?:5HH>#5:h 8l��HH9># uHH"2: �� �
�f9HH1� +HH2K

0: ME �:� '
5/ +/� J	�a
� i"1 +#�5� Mc ?O3>#5 �9#h �e� �6�

 
��
 'A>H1�9� � A	+H1 +H2#�O. '�"y: ��E �E �&�2� �� (��>3E �E

 '
��
 �H6c 85H	 �E ?O3>#5 �9#h �eh Mc '!��9># ME �"3# 8h �>eo�

�1� �9Oc (+Q ��.

�� U&�Q |	�9# U,/�?: 8�)# zwH1 �
 MHc +.
 (�5H/ 

��� ?6>: F5:�A	+1 +	�6* 'MHE Y5E�: �6* 85	 8�a>: L	�9)>E 

!��9># ��O>�+L	�H9O* � 45>#5:h 8h !��H9># ��HO>� MHE Y5HE�:

�1� .(�5/ i"H1 ?H2D: J.�H* MH>6* �
 A>H1�9� �Hj6n ��
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html


+,
��� -�.
� /�0�1 ��.& -�� �� ���" 23
 � -+��$
0 �456
 �7� …

��� 

0

5

10

15

20

25


	�ات� �
�

	�ات+ ��� �
�
��


��ر �
	�وژن�

 �

ا#

ه
%

&'
�#

(�
)*

�+
(,

-.
زن

و
�م

1/
�م

1
��


�
)

0 100 200

e
d

f f f

cd
b

bc

a

MN"*. �
; �4��& 2i� �1 #4	� -�.
� �� -+��$
0� ���" 23N!&�� 

0

5

10

15

20

25


	�ات� �
�

	�ات+ ��� �
�
��

#	��ر �
	�وژن

 �

ا#

ه
%

&'
��آ

(,
-.

زن
و

�م
1/

�م
1

��

�

)

0 100 200

g

f

d
e

a

c
e

cd

b

MN"(.�.
� �� -+��$
0� ���" 23N!&��  �
; �4��& 2i� �1 ��F -

�.��O>� 8l��9># (+	
� .A>H1�9� 8�a>: L	�9)>E ?	�5H. JH^E

 ���f1� 45>#5:h ��O>� �
 (�5/ �+.�/ �+H	
 +H/ )U,H/ T(.

k>HI: �
 ���fH1� ��H>  k15� �+/ g�V A>1�9� ��+X: J.�c

 ?: �� �5/ A>H1�9� � A	+1 85	 L>E (��3O.�# �e� �� ?/�# 8�5�

�3#�
 .8�a>: g�HV 'k>HI: LH	� �
 
5V5: A	+1 85	 (F�E

 �1� �
�
 ���\ �>eo� �I� �� ��>  M)	� k15� A>1�9� 85	 .LH	�

 �j6n �
 �E�\� 
5HE ��+	+H/ (�5H/ 
�	� (�. .� p�H"2f	�� 

 8���HH7O.)T(�
 A>HH1�9� � A	+HH1 L>HHE ?O3HH>#5 �9#h �HHe� aHH>#

 � +H/� J.�Hc aH># � A>H1�9� uHOt� � g�HV J.�c 'M#�	���

 � �C�1 ME ?=h !�">c� 8�+X
 U>=
K5O# ���a  �� ?
�c 
�+H#� .

�
 ?H���>>x� i"H1 8l��H9># MH	�x� d5# �� �
�f91� 'L>E L	� �


 J^E �
 �&�2� uOt� � g�V �5I# ?H2>:��	� � ?	�5H. ?	�.

 ?: 8�.�>  
5/ .;+"� 8���7O. � �
��)�(�
 MHc +#
�c ���a 

 '(�5/ �I� � 45>#5:h �E �+/ ��O>� 8�.�> 85	 � A	+H1 (�H.

 p�E �
 �9)>E �6c MC�H/ � �H. �HE �+H/ ��HO>� 8�H.�>  �
 � �H.

85	 L	� !��9>#?: M9/�"#� M)	� �
 �.+#5/.

��
$0��
; 

ME |	�9# �� ?: J	�:�h L	� �
 �+:h �1
 Mt>9# 8�5� 
�Hc (�H> 

 ?H2D: �>eoH� (�5/ Mc�H/�
 ���fH1� ?H	���
 ��H>  �HE (��
 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ / ��!" #$%& /'()* 

��T 

0
2
4
6
8

10
12
14
16


	�ات� �
�

	�ات+��� �
�
��


��ر �
	�وژن �

 �

ا#

ه
%

&'
�


��
	7

)*
�+

(,
-.

زن
و

�م
1

م/
�1

��

�)

0 100 200

b

c

b

d

c

e

c

a

d

MN"p." 23N!&�� �4��& 2i� �1 #
��$h -�.
� �� -+��$
0� ��� �
; 

ME (�5S 8�aH>: 'M6"21 ;5S 'M#�
 ��a. 8�� �
 ?���>>x� ���E Mc

+	
�  ��E 4�5� +&�
 � l%>15: .�� (�5H/ zwH1 J	�aH
� �E

 ME +.�/��� ?6>: +H/ M9H1�c �f& ��BK L	� 8�a>: �� '�F5: .

>� � (�5/ J27O.�E '�5
 �f& ��BK L>E �
 MH	�x� d5# ��O

 ?2D: M6"21 ;5S �E �B2� 8l��9># 
5E ��
 .�
 M6"21 ;5S L	�9)>E

 +H	
�  UH&�Q 45H>#5:h 
5c � +.�/ ��O>� .'J	�H:�h LH	� �


 85	 uOt� 8�a>: �E (�5/ ?	�5H. JH^E �
 �H6* � A	+1 (�.

 �1�c A>1�9� ��+X: �� � �
�a
� ��>  .�
 A	+H1 �j6n L	�9)>E

��O>� (�5/ ��� ?6>: :F5�A	+H1 +H	�6* uH"2: �� 8l��H9># �

45>#5:h +	
�  U&�Q .4+� k	��/ �
 a># A>1�9� 8�a>: L	�9)>E

 (�5H/ 
5V�)+.�H/ (uH"2: �� 8l��H9># 
5Hc �� �
�f9H1� �HE �

MHHE 45HH>#5:h +HH:h �HH1
 .(�5HH/ zwHH1 L	��F�HHE �
 �HH:�)��� 

?6>: �F5:((�9)H>E ?	���Hc �� !��H9># uH"2: �HE 8l��H9># 
5c '

5C�E�� A	+H1 g�HV �� �9)H>E �D#�O: i"1 Mc ��K '
5E ��


 +	
�  ��>  k15� �6c .A.
5H"BE i"H1 8l��9># u"2: L	� L>2K

+	
�  k	��/ L	� �
 M6"21 ;5S J	�a
� � A>1�9� g�V.

Y��3� 1���  1�<$�� 

1. Abdolzadeh, A., S. Kazuto and K. Chiba. 1998. Effect of salinity on growth and ion content in Lolium multiflorum 
L. perenne and Festuca arundinacea. Journal of Japanese Society of Reveget and Technology 23(3): 161-169. 

2. Dialtoff, E. and Z. Rengel. 2001. Compilation of simple spectrophotometric techniques for the determination of 
elements in nutrient solutions. Journal of Plant Nutrition 24(1): 75-86. 

3. Ebrahimzadeh, H., M. Mimasoumi and M. Fakhr Tabatabai. 1997.  Production of mucilage in many aspects of 
Iranian culture, plantain and psyllium. Journal of Pajouhesh and Sazandegi 33: 46-51. (In Farsi). 

4. Graifenberg, A., L. Botrini, L. Giustiniani and M. Lipucci Di Paola. 1996. Salinity affects growth, yield and 
elemental concentration of Fennel. Horticultural Science 31: 1131-1134. 

5. Grattan, S. R. and C. M. Grieve. 1999. Salinity-mineral nutrient relations in horticultural crops. Scientia 
Horticulturae 78: 127-157. 

6. Irshad, M., T. Honna, A. E. Enej and S. Yamamoto. 2002. Wheat response to nitrogen source under saline conditions. 
Journal of Plant Nutrition 25(12): 2603-2612. 

7. Kerepsi, H. and G. Galiba. 2000. Osmotic and salt stress induced alteration in soluble carbohydrate content in wheat 
seedling. Crop Science 40: 482-487. 

8. Koocheki, A., L. Tabrizi and M. Nassiri Mahallati. 2004. Organic cultivation of Plantago ovata and Plantago 
psyllium in response to water stress. Iranian Journal of Field Crop Research 2(1): 49-55. (In Farsi). 

9. Leidi, E. O., R. Nogales and S. H. Lips. 1991. Effect of salinity on cotton plants growth under nitrate or ammonium 
nutrition at different calcium levels. Field Crops Research 26: 35-44. 

10. Mahmood, T. and W. M. Kaiser. 2003. Growth and solute composition of the salt-tolerant Kallar grass (Leptochloa 
fusca L.) as affected by nitrogen source. Plant and Soil 252: 359-366. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html


+,
��� -�.
� /�0�1 ��.& -�� �� ���" 23
 � -+��$
0 �456
 �7� …

��_ 

11. Makkizadeh Tafti, M., R. Tavakol Afshari, N. Majnoon Hosseini and H. A. Naghdi Badi. 2008. Evaluation of 
salinity tolerance and absorption of salt by Borage (Borago officinalis L.). Iranian Journal of Medical and 
Aromatic Plants 24(3): 253-262. (In Farsi). 

12. Marschner, H. 1995. Mineral Nutrition of Higher Plants. Academic Press, London, 862 p.  
13. Mishra, A., S. Rajani and R. Dube. 2002. Flocculation of textile wastewater by Plantago psyllium mucilage. 

Macromolecular Material Engineering 287(9): 592-596. 
14. Munns, R. 2002. Comparative physiology of salt and water stress. Plant, Cell and Environment 25: 230-250. 
15. Munns, R., R. A. James and A. Lauchli. 2006. Approaches to increasing the salt tolerance of wheat and other 

cereals. Journal of Experimental Botany 57(5): 1025-1043. 
16. Niu, X., M. Narasimhan, R. Salzman, R. Bressan and P. Hawegawa. 1993. NaCl regulation of plasma membrane 

H+/ATPase gene expression in a glycophyte and a halophyte. Plant Physiology 103: 713-718. 
17. Singh, L. and B. Pal. 1995. Effect of water salinity on yield and yield attributing characters of blonde Psyllium 

(Plantago ovata). Indian Journal of Agricultural Sciences 65: 503-505. 
18. Singh, L. and B. Pal. 2000. Effect of water salinity and fertility levels on yield attributing characters of blonde 

Psyllium (Plantago ovata Fork.). Research on Crops 1: 85-90. 
19. Singh, L. and B. Pal. 2001. Effect for saline water and fertility levels on yield, potassium, zinc content and uptake 

by blonde Psyllium (Plantago ovata Fork.). Crop Research (Hisar) 22: 424-431. 
20. Yeo, A. R. and T. J. Flowers. 1983. Varietal differences in the toxicity of sodium ions in rice leaves. Physiologia 

Plantarum 56: 543-548. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.8

.1
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
28

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.8.12.3
https://jcpp.iut.ac.ir/article-1-1830-en.html
http://www.tcpdf.org

