
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

�� 

(� 
��  )*(+* ���(�,-	  	.��� � / � 
0�1 	.
perenne L. Lolium  �
arundinacea Festuca �Cynodon dactylon 

�23	- 4��	��*5�0��*� (��* ���6

�/�71 

1 � 0�1 8��(# 9
��� �: 
:	"� );7�� <	� 
	�: � 
��  :�=� 4�3: 9� �	>���- ?�@- 9� �*("* A	2� (B�* �: 9C� �>
"� 
�	7
�

 :��- �� ��1 .�: ��.�E# F	�* 0"* (�G"*(  4C�	2>� (+* ���(� ��H
� 9� 9��!� I
��C  JKC� :(CK2� MN)P$/P(9C�	-:�� MN R

���	� )PS/$(
��  	� 
�	��N �%RTRSR$U�$V
�� (� (>�(� W
�"� ��: ,-	  	.
�� (� X(� :*/�Y R9Z
# ��� R9[	� ��� 


� 9[	� 0�1 \�� 9� X(� JK� � X(� ]�- ��� RX(� (Y ��� R9Z
# :��C�3�3(Lolium perenne L.) �C[� Barball /C
��	# 
	��>C^� R

(Festuca arundinacea ) �[� Kentaky-31-C�"	2"(�N �(Cynodon dactylon)�[� Primo 4C"��>�	� )��_ 9� I*%a(C� bC3	[ �: 

c;�	���:	@Y �*(7Y 9� 	� *(=* 9� /�N �: .d"	>��/�N e�: 9�
��  4�*�� (+* 9� :*: �	�� RJK� �: 	��N 0�� 4�	2>� (+* � W
= V%(�

,-	  
�� ��*/�* 
	. :�� �*: �
�� � (+g� �/  
(�h .0"(Y<	C� 
��C  a�KC� �	C�Y �: (Ci": W
= �: 	� 9^"	2� �: �"	2"(�N 0�1

,-	  :*: ?	@>-* :�- 9� *� / � 
	. .�3	j �: 9��
�� �Y�	kY (i": W
= �: 0�� 
�*: /�� �/":.
��C  �: �"	C2"(�N 0C�1 $V

(>� (� W
�"� ��:V$/V� 9Z
# 
�� (� X(� l0�1 9� �3	j �: 9> *: ��_* 9[	� (� X(� 9C=�: 0"* �: /
��	# 
	��>^� � ���3�3 
	.

/�:�� 9[	� � 9Z
# 
�� (� X(� /[	� 
��  
��  	Y 0�1 \�� 9� (.dS/m  %R�: ��*/
1 (��mY ,-	  	C. /C
�	�. � 9>C */� /C � 


/.	  �	.	�h)
��  n
Y ��/� (9> *: ��� � / � /�* .
��  �*dS/m T9��� R/�� 9� ,-	  	.eCoY W
C= 9C� (C. �: / � 
(�+pCY 

: �	�� �"	k"(�N 0�1 	� 9^"	2� �: 
(Y:	"� n.	� R/
��	# 
	��>^� � ���3�3 W
= �: �3� 9>�(h �*([ 
��  /C�:* .
��C  �:dS/m $V

0�1 W
= �: (. �: ��� � / � )	��>^� � ���3�3 (c	�"(2Y e�* 9> *: / � �	
q�. �"	2"(�N 0�1 �3� r[�>� .�	C�� �* ,-	C  	C. 


��*/�* � �/  
(�h 9�� (H� e�* 9>�(h �*([ 
��  
	.�	��Y eoY (>�� �	�h �: 9Z
# :*/�Y � �3�� / � /��.

�s*� 
	. 
/��� :
��  R0�1R,-	  / � 
	. 

�.���	� 
���
� ���� ������� 
������� ������� 
���� �! ���� �"�#���� $!�" ��%���� 

&.������'(� �)*#( ������� 
������� ������� 
���� �! ���� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

�+ 

9�/2� 

,-�(� ��.
/ 0�.�1 �� �.! ���.� 2#.3 �! 4�5��1 �� ��	��6 

�� !4�1 �� ����..7 8.9 �� :��.7� ;�.<1 => 0�.?��)@ :�

 ! 4�9� 4�1 2	�� ���6 ���! A�)"� 0!�B => 2	�� 0�C� �!�9

��..9 �..D�! �..�9� :�..7 �� ��..	��..E> ��	�..#9>�F �..! �
.." 

�1 �5 �! ���6 �9��
����! � ��9G�C�9H�F ?1 �� �	 4� ���I6J4C

� 4�9� ;"�3 �9�I  �(�#/ =I5 �� KL)D� M�" �� N.9��� 

��� 2	�� 4! �%#1 �1 ���6 ���)P
&&
&Q�&�.(N�."�?S

 N"� T��')1 ��� UV)W1 0S��1 �� ���� 4! ��	��6 .����?!

 A�?S ���� 4! �I! X�#3 ��1� �� ��	��6 �� �3��.( �� �.��

 Y��.Z1 ���.� 4! N�?� ��� ��*! 4VS�1 �� 4���.� .���� ��.	

 �.1 ���� 4� ���� ��5� H�� ���9� �� ��.	��6 �� ����.?! �.	�

[VS�1 A�.?S ���.� 4.! N�?� ��9�� ��� ��.�)&��&\.(

���- � N#�)P](H9�'5 �)P�(���� ���� 0.^1 ���.	��6 ���

 ��#_� � 4�#@ 4� �#B,��9�Z3 �� �#).?	 ���.� 4.! 0.
<)1 4
�� 

A�?S ���� 4! �I! X�#3 4VS�1 ���.����.�
	 � `9�.����F

)PQ(���� X��H6 �� ��� �.�� ��H.�1 ���� UV)W1 a�b" �

4C���)9�3 ���6 �� 4%#@ �
�)Triticale ( 4B�." K�.7 
���.! N!�E

 N<3��EJ3 ���� ��H�1 � 4)F��� ���B ���� ��E> ��� �! �
� 

���� ��� 4�C�� 0S��1 �� ��	��6 c9� ��9G�C�F�1 T��(�dD .

e��9)&](��H.�1 
���� a�b" 29�HF� �! 4� ���� X��H6 H��

 �.1 2	�.� Y�#6 ���6 �	� 4%#@ 9�.!� .����.�
	 � `9�.����F

)Pf(�.bB 
 ��.�6 K�7 ���� a�b" 29�HF� �! 4� ����� ����

 ! � 8�D ���1 ��H�1 � 4B�" 4���6 4B�" ��9�� ��� �V� ��7

 �1 2	�� U#� �!�9 .�����
	 � g9�3��)P+(4.� ����� X��H6

 4���� N9��	 ��� �! ���� 8�D ��� ��H�1 
h�! ib" 
��

 �����!�)F> ��	��6 1 T�j �kN."� �E .����.�
	 � l���)Pm(

c
� ���6 �9��	 N
?B ��� 4� ����"� 4%�)� c9� 4!�9�Z9�F>

 ��H�1 29�HF� �!NaCl �� 4)F�9 2	�� 4.� �C�S N
.?B �.�� 

�#�1��9�)Y�H9� �	(�.1 29�HF� ���.7 4.! �.!�9 ib." �� 4.�

 ������/Q�! A�1 �V�1 �)��" �)1 �9��.	 N
.?B ��� �%

1 2	�����H�1 4! Y�H9� ��� �C� �!�9PQf%�1 29�HF� �.!�9 .

�1�d*1 ��1 � �'%�)f(29�HF� �! 4� ����"� 4%�)� c9� 4! H��

 ���6 0�F��V� � h�! ib" ��H�1 
���6 8�D ��� 8
� NpV 

 �1 ���@ ���� �#*1 2	�� �9�" �#� .����.9 � ��."���)\(H.��

 c
� �9��	 N
?B 8�D ��� 4� ����� X��H6 �.! �9�.Z9�F> 

�� 4)F�9 2	�� ���� 29�HF� 4.� �C�S � Y�H.9� 8.�D ��� 

T����	�!�� NpV  �1 29�HF� 4B�7 ���)D�" ��  ��	 �...!�9 .

�H#� 81 � 0!�)�(�.! 8.
� NpV  �E� ��� �! 4� �"��! �!

 �� 2�.! 8
� NpV  4� ����"� 4%�)� c9� 4! �#)��� �9�" ���6

P/m%�� �9�" �I! �9��� X�#3 �.1 2	�.� q.	 � �.	� c�.#�

 ����)8
� (����.�� ��.� 8.��� � r�.'3�� 2	�.� s./�!

4t6�! ���.7 4.! ��� �	 ���.� �� 4.��/\�.! A�.1 �.V�1 

�)��" �)1 4t6�! ������ � r�'3�� 
�	]m%��! �	�� .�."��! �.!

 �1 ��9� u!�#1 ��9� � v�F u!�#1 ���� 4.� ��.� �� ���.9� ��.	

 D�� ��� �! ���� �E� w�dDxT-�.d<1 ��.�� ��.	

 �� ���� ��5� ������� 4� �C�S 4.! �.)#9� ��.	��6 ���.1 �� 

���� c
� w�dD �1 l��� � H���� �	 �.��! .A�."� c.9� �.!

 �.! ���.� U.V)W1 a�b." �.E� �."��! ��.p#1 4.! ��	�y@

xD�� NF�9I@ Y�%�� c
� `#5 4" �
� � ��� ��	.

8�� � :*�� 	.

0!�Z)1 �E� 29�1�> c9� ���b"��9�)�C� N9��	 �! ���� iQ


\
]
P&
P�����..� 4..��D��� => 
�..)1 �..! `#..
9� �.."� 

)EC = 1.09  dS/m (  �bZ1 => �)�	�.�) (EC = 0.01 dS/m (

 c..
� `#..5 4.." �..�9�� �..�� ��� �..! :Y�..�C�C c..
� 

)Lolium perenne L. ( q...B�Barball �...#V!�@ � ���)...?F 


)Festuca arundinacea ( q....B�Kentaky-31-C c....
� �

�9�Z9�F>)Cynodon dactylon ( qB�Primo ���.B �"��! ���1 


NF�6 .�����.�� ���.���� ���.� �! ���.6 4./�H1 �� 29�1�>

 �� ���	� ��� �!�  =�#5 �� uB�� ���	� ���
� ���� �������

c�1� NF�6 Y�%�� ����� �!�  4���S ��	.

��p#1 4!K�7 4! �"�� �� 29�1�> c9� ���5� Pm4.! � �)1

 {�/&/Pr�.'3�� 4! � �)1 Q��)��." �.)1 �.� ���')."� .��.)!�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


,-	  (� 
��  )*(+* ���(� 0�1 ��� � / � 
	. 
	.Festuca arundinacea…... 

�] 

l�D �	���� � ���� �C�D 01�� ��7 4! �� �"�� �� ��5�1 �

4C�C �> K�7 4! ���C�@ ��	Qm�)��." �.)1 4.��	� �.bB 4.! �Q�

�)��" �)1 U9�� c�! 0(��F 4!f��)��" �)1 U.9�� ��� �Qm

�)��" �)1 |" �� 4)��I6 ��� �.! �� �.��C�@ ��.	 4C�C :��7� `

4C�C U� �� � ������@ l�D r�'3�� 4! ���C�@ ��	Pm�)��" �.)1 

�� ��p#1 4! e#" ��VB � e9� �� 4)W9� 2� .-�.! 4.! 45�3 �!

 4./�H1 l�.D ���� ���!)Ec = 2.56 dS/m  N�.?� �� �:P

r���� 06 ���d/ (4.�3�1 c9�#� �� �"�� l�D ��)!�=>�9�.� 

����)Ec = 0.43 dS/m  N�?� �� �:Pr��.�� 0.6 ���d/ (�

�� `@=>�9�� N.pV  4.! 0.�1�#! 2.� }��.B �! &��H.	 �� 

�9��6 ���'/�~ .4C�C `|" 4.! ���D ��VW1 �! �� ���C�@ ��	

 8.9 � ���."�@ ����.�S ��.� Y�." 89 
4"�1 Y�" 89 N�?�

 4/�H1 l�D Y�"=>�9�.� �.9��6 �.@ 
��.� ���.'/ �.~ �.

���..*3Pmm 4..C�C ���� `#..5 �..	 �� �I..! ��../ �..��C�@ ��..	 

� 4)W9� ��H�1 4! ���> ��� �!�/m�)��" �)1 4.)W9� �����S ��� 

�� .

4t	��6 0.1�� ���Z)."� ��1� �3 �	)N.����! c�.C�� (=> �.!

 �! ����� 4��D���Ec = 1.09 dS/m �� �> �� `@ � ���� ����!> 

Y�
3 4Z9 0<1c
� �	� ���
� ����" �� �.)B� �.3 ��1� c9� ��

 ��%1 ��� �" �S 4! 4�)��3Pm�)��" �)1(�.! ��.�� M?S �! 


���� ����!> 47�!�1 ���� ��	��
�3 .K�.V<1 4.��3 ���! ��.	

 �� => �� ��� N<3 ����� r��H1 2�=>�9�.�)4).��� ��.�6

��..�� (�..!19.9 dS/m EC=  � ��..� $..�B� �..bZ1 => ;.."�3 

!44V�"�EC �)1 )Merohm �.1 K\ff`9�." ND�." (4.��3 


�9��6 .1 4! K�� ����" �� `@ 4V(�FL! ���� K�
/� .Z ����/&

�� 4F�~� ���V6 �	 �� ��� K�V<1 �)�C )1 c.9� .Z K�.V<1 ���

 4C�C 43 �� => ��� ���5 M5�1 ��� �9��6 �	 .(�	�� ��	��6

 ���.�!> M.�3�3 ��.
	 4! H�� ����� 4��D��� => � �bZ1 => �!

���� .�.	��
�3 ���.� �,�.�9�Z3 ��.9�@ �.3 � 4.)'	 �� ��.! 4." 

29�1�>)N
.?B N����! �9��.	 ��.	 (N.��� 4.1��� .�� `.@

c9� ����3 �	 �� ����"� ��%1 ����" �S 4! ��	��6 4�Pm���6 

�� `.@ � ���� ���.B ���V9�.� 4.?�� ���� 4V.(�FL! � N����!

 xD�� ����9�1�> 4! K�Z)�� �9�	�#��1 4B�." ��� h�! ���*3 �

4%#@ � 4B�" K�7 
4%#@ �	)c9�3-�.! ��.�)�� �.3 4.Z9 0.<1 ��

h�!(h�! ib" � h�! 8�D ��� 
h�! �3 ��� 
4%#@ ���*3 


�� ���6 ������ .4��
� 
���� 8�D ��p#1 4!T�1 4! �� �	f+

��1� �� N/�"���)��" 45�� ���� ���.B ��> ���)."� �� ���6

�4��
� `|" ��6 ��� ��� 8�D ��	�9.����.�� ���.! ��.�6

 �� ���')"� h�! g#" ib" ���)"� �� H�� h�! ib" .��.9�@ ��

 ���V6 l�D 29�1�> �	)4C�C �	(������ ���! �9�.�� ���6EC 4.! 

� 0Z)#1 ����9�1�>,��9�Z3 K��*1 EC �.	 ���.! ��.� �.#�! 2�@ 

������ ��
�3 �� ���6.

,L1�� a�7 MC�B �� 09��)��F T��( 4! 29�1�> 3�! �F��d

 NF�9I@ Y�%�� ����3 4" .����3 �	 ���! )29�1�> �S�� (��.��

 �� 4)F�6 �p� �� ��
�3 �	 �� ���V6 .4.1���! �� ���')."� �! g9�)�

 ���1>MSTATC c����.�1 � N.F�6 ���.B 4.9H%3 ���.1 �� �.	

 ��1�>LSD ib" �� ���#)F�6 ���B 4?9�Z1 ���1 �( �� .

to� � d"	>� 


��  (+* 

!47K��.5 4.! 45�3 �! �V� ��P�.1 ��	�.�1 4.�V� 4.� ��.�

xD�� ���6 ��� ��	)
h�.! ib." 
4.%#@ ���*3 
h�! ���*3

 h�! 8�D � �3 ��� � ���6 r�'3�� (���.� N.pV  29�HF� �!

 ���.� �� � 4)F�9 2	��dS/m P��� �.�� c9�.)
� ��.	��6 


N"� 4)��� .�.3 ���.� a�b." �E�dS/m Q:L).D� � H���.� 

���#� �	�.� ��	��6 �! �)4.��D��� => (�.^�� ���.! � 4).����

xD�� ������ ��	 �#*1 ��� ���6 �
� ��� ���! .���.� �� �C�

dS/m\xD�� 4�V� 
-�! 4! ���.B ���.� N.<3 T�.� 4.! �	

 c�! � 4)F�6]m��m4).��� 2	�.� �.(�� �.��)�.! 4.?9�Z1 ��

�	�� .(q	�1 ��	��1 
c�#� xD�.� c�.! �� ��.� �.�� ��.	

������ N<3 �)
� 4B�" K�7 
��� ���6��EJ3 4.)F�6 ���B ���� 

)�m2	�� �(�� (�� 2	�.� c9�).��! ��.�6 h�.! ib." �C�

 N"� ���� ����)]m2	�� �(�� .(��EJ3 �.�� ��� �! ���� 

! ,L�B ��� �! �> �6�������! �E� � �
� �4"�.	�y@ 4V�.����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

\m 

��/=$.,-	  9^"	2� ��*/�* 
	.  
(�h
��  r�>u� a�K� �: �/ 

�)1 �! `#
9� �"� M?S �! ���� )���� 01�/ �E�(

xD�� �	mP/mm]/PQ\]P&P�

LSD 
)m�/m(P< 

4B�" ��� �! h�! f+/�P\Q/�Q&]/�Q+\/Q]+\/&&�\/&Q+/P���/m

4%#@ ��� �! h�! m\Q/]�f/+��\/+&Q/�]\\/QP�Q/Q+Q\/P��+/Q

4B�" K�7 (cm) &Q&/fm�Q/f]�/QQ+/&�&\/&�\/PQ/P�&]/m

4%#@ K�7(cm) ��Q/&�/&&fQ/&]PQ/P&�Q/Pm\/PQQQ/m�\�/m

h�! �3 ���(g)43�! �� P�/mPQ/mP�/mm+]\/mm�P\/mmf&\/mmP+\/mm\m/m

h�! 8�D ���(g)43�! �� Pf/mP&P/mPQ/mm\�Q/mmQ&\/mm&\Q/mmm\/mmQ/m

ib" h�!(cm2)43�! �� ��/�m&\/\P&\/�+�Q/�Q&\/&m&/P\+/m�f/&

4%#@ ���*343�! �� fP\/f\\/f�&/&QQ/PPP/P\\/m+Q/P

N"� ��9��6 X��H6 ����?!)+
]
Pm
PP
P&�&P.(

W
= (+* 

�1 �p� 4! 
���� c)F�6 �p� �� ���! c�.! ���9� :L)D� �"�

xD�� ������ ��	 6���� ��.5� c.
� `#.5 4" ��� ��� .��

xD�� c9�)��! �9�Z9�F> c
� ����1 Y�
3 4).��� �� �.�� ��	

 �.#*1 :L)D� ��9� `#5 �� �! �N."� ���.! ���)K��.5&.(

xD�� �C� c.
� � �.#V!�@ ����)?F `#5 �� ���! ��� ��	

 �.#*1 ����1 �)��! �� Y��C�C � ���.�� ��� ,�.�9�Z3 ���.?�9 �.�� 

4)..��� �..�� .��..?�9 ;9��..� �� ��..�6 �..
� � �..�� �� :L)..D�

��9�@ �1 ��9� ��	��6 Y�B�� �)��! �� 4� N"� �� �� ���� � ���

 N�C�*F ��" 89 N.<3 4.� N."� �	��6 ���� ���C�!�)1 ��	

��EJ3 �1 ���B �b�<1 01��/ T�.FL)D� �� �.��� ��.D 4� ����6

 �1 ���6 ���)�G ���! .�.! ��.	��6 �H.5 �9�.Z9�F> c
� 4.D��

 �H)#"�)FC4 u9�" �
� � ��� ��9�@ c9� 4� N"� c9� �� �� �3

�1 �9��3 ���6 �#�)&�.(


��  4�	2>� (+*xW
= 

! g9�)� 4� ���.� 0.!�Z)1 �.E� 4.� �.9��6 xW�1 ��1> N"�

 xD�� �! `#5 ! ��� ��	 44.%#@ ���.*3 H5 �9�." ���.! 
�.	

 ib" �� T�'(�%�#*1 �1 ��� ���!.

�� 29�HF� �! .! 4%#@ � 4B�" ��� �! h�! ���*3 �� 4��.7

�#*1 ����)ib." ���(%N.F�9 2	�.� )K��.��P�&.(�.!

 �#*1 T��'3 0B��S 4! 45�3 ���)LSD ( �.! h�! ���*3 xD��

 a�b." �� 8.9 ��.	 �� ���).?F � Y��C�C c
� c�! 4%#@ ���

 �
� ��	��1 �3��'3 
��?�9 ���� ����C� c9� c�! `#.5 ��

 > c
� �! q.�� T��.'3 ���.� a�b" Y�
3 �� 
�9�Z9�F ��.�6

 ���7 4! ���� ��5� ���� �� �9�Z9�F> c
� �� 4�P��."� 

;"�)1 ��7 4! �)1�! `#
9��P/���.5� 4.%#@ ��� �.! h�! 

�� ���� 4� �C�S c.
� �.	 4.5�� c.9� �� ���).?F � Y�.�C�C �

�1 4%#@ ��� �! h�! �B�F ���� .*3 uB�� �� � ���! h�.! ���

 ���.� �� �9�.Z9�F> c
� �� 4%#@ �� ��5�1dS/mP� �."� 

��H.�1 4! �	�� 4! N�?� �)1 �! `#
9�\P%�� �c.
� �.	 �

��H.�1 4! ���)?F � Y��C�CPmm%N."� ���� ��.�� 2	�.� .�.!

 �.��� 4��.� 4B�." ��� �.! h�.! 2	�� ���� 
���� 29�HF�

 �1 4%#@ ��� �! h�! 2	�� � T��'3 c9� �! ���! c.
� c�.! 4

���� �3 ���)?F � Y��C�CdS/m ]��.5� T��'3 ���1> �p� �� 

���� �� � ����dS/m  ]���.*3 �� N�.?� 89 4! �� �	 -�! 4! 

h�! N."� ��� 4)"�� �	)0�.�P.(
���.� a�b." Y�.
3 ��

 c.
� 4.! ��.!�1 4B�." ��� �.! ��.5�1 h�! ���*3 c9�)��!

 � �.�)�� �� � Y��C�C c
� `|" �9�Z9�F> �.#V!�@ ����).?F c.


�1 ���! .	.q#�.	 �� c�.���� �3 `#5 �dS/m Q�� �3��'3 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


,-	  (� 
��  )*(+* ���(� 0�1 ��� � / � 
	. 
	.Festuca arundinacea…... 

\P 

��/=U.,-	  9^"	2� ��*/�* 
	. W
= �: �/  
(�h 0�1 r�>u� 
	. 

`#5 �E� 

xD�� �	���)?F Y��C�C �9�Z9�F> 

LSD 
)m�/m(P< 

4B�" ��� h�! \\&/P+&/&+P/\�m+/m

4%#@ ��� �! h�! QmP/Q�+�/Qf]+/PmQ&]/&

4B�" K�7(cm) &�Q/P&�&/f�+\/m

4%#@ K�7(cm) P]f/P�+�/PQmPf/&�mP/m

h�! �3 ���(g )43�! �� m�&\/mm�/mPQ+f/mmQ]/m

h�! 8�D ���(g)43�! �� m\�P/mm��Pf/mPm\/mmP]/m

h�! ib")&(cm43�! �� Q\/&+mP/&&\/�\\+/P

4%#@ ���*3 �\&/Pf��/&Q+P/Q&/P

47 $.��_* 9[	� �: X(� :*/�Y (� W
= � 
��  4�	2>� (+* 

h�! ���*3 �p� )4B�" ��� �! q	 � 4%#@ ��� �! q	 (��	��1

�
� ������ �� 4�V! ��� �3-�! ��	Qc9� �)1 �! `#
9� �"� 

T��'3 �	�#*1 �	�� 4! N�?� �1 ��� ���! .2	�.� �! ���� �E�

 ,L�B ���6 �� h�! ���*3 �� !4��." � �.'�bC � ����.V6 4V�"�

 �����
	 � ���)"��)Q�Q\(����.�
	 � ���� K�.�/ 
Y�#6 ��

)&(���� X��H..6 
���)..?F � Y�..�C�C �� g9�..)� �..! 4..� �..�� 

!4���� NZ!�b1 ��1> N"� .

K���� 4! 45�3 �! Q�fib." 29�HF� �! 4� ��� �1 Y�V*1 

�.1 2	�� 4%#@ � 4B�" K�7 ���� �.!�9 .q.	 4." �.	 c�.#�

#5.� �3 `.���dS/m  Q#*1 T��'3 .�� 4B�" K�7 �p� �� ��� 

0

1

2

3

4

5

6

7

8

9

10

��
��
��
�	

�
	

�
�
��

0.01 1.09 3 6 9 12 15

(dS/m ) ���� 

���
 �� ������� ���
������ ���
 !�"!	�# ���

LSD ( P < 0.05 ) = 1.046

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

\& 

47 U.9Z
# (� X(� :*/�Y (� W
= � 
��  4�	2>� (+* 

47 %._* 9[	� ��� 
�� (� W
= � 
��  4�	2>� (+* ��

0

2

4

6

8

10

12

14

16

�$
��
��
�	

�
	

�
�
��

0.01 1.09 3 6 9 12 15

(dS/m) ���� %
&�'

���
�� ������� ���
������ ���
 !�"!	�# ���

LSD ( P < 0.05 ) = 2.36

0

1

2

3

4

5

6

7

��
��
(�
) )

	��
��+
��

(

0.01 1.09 3 6 9 12 15

(dS/m ) ���� 

���
 �� ������� ���

������ ���

 !�"!	�# ���

LSD ( P < 0.05 ) = 1.23

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


,-	  (� 
��  )*(+* ���(� 0�1 ��� � / � 
	. 
	.Festuca arundinacea…... 

\Q 

47 l.9Z
# ��� 0�i�	�� 
�� (� W
= � 
��  4�	2>� (+* 	.

4)���� �	�� �! 4?9�Z1 �� 4%#@ ��� .4B�." � 4.%#@ K�.7 ����
	

 29�H.F� �.! c.
� �.�9� `#5 �� 4! N�?� �9�Z9�F> c
� ��

 
N."� 4).��� �� ��.)
� 2	�� 
���� �.C� �.�9� `#.5 �� 

N<3 �)��!��EJ3 ���� 4)F�6 ���B ���7 4! ��� ���.� �� 4.�

dS/m P�4.! M.�3�3 4.! �9�.Z9�F> c
� �� 4%#@ � 4B�" K�7 

��H.�1]�/�+�+�/\��.(�� )�	�.� �.! 4..?9�Z1 �� (2	�..�

�1 �� �!�9 4� �C�S c9� �� xD�� �� c.
� �.	 4.! ���).?F �

M�3�3\&%
Pmm%
Y��C�C c
� �� �Pmm %4)F�9 2	�� ��� .


	 � l��� �����)Pm(����9 � ��"��� �)\(29�1�> �� �9�	

 ��� �! 4���E> �9�.Z9�F> c.
� 0.
*C� `.�/ � q9�" �9�V� 

29�HF� �! 4� ����"� 4%�)� c9� 4! �#)��� ���� 2#3 4! N�?�

 �9��	 N
?B ��� ���� )� h�.! ���.*3 � 4B�." K�7…(

�1 2	�� ���6 c9� ���7 4! �!�9 �� �9��.	 N
.?B �.�� 4.�

���� ��	��/Q
�&/f�]/]M.�3�3 4.! �)1 �! `#
9� �"� 

�%
Pm%�&&%�.1 ��.�@ 2	�.� �.#� .c9�..! � `9�.����F

 c�)"�)P�(���� 4� ����� X��H6 H��)q9�." �.9�V� (M�."

�1 e��V6 ���6 �� 4B�" K�7 2	�� � h�! ��C�3 2	�� ��� .

K���� 4! 45�3 �!�
\��1�
/ 4� ��� �1 xW�1 ,��.! 

� h�.! �.3 ��� 
h�.! ib." 
`#5 4" �	 �� ���� 29�HF�

 �1 2	�� h�! 8�D ��� �!�9 .�C� ���.� �3 `#5 �	 �� Q

��.	 �	�� 4! N�?� �)1 �! `#
9� �"� �.p� �� �3��.'3 4.��6

 �
� ����1 ���1> ���.� �� 4�V! ���! 4.! N�.?� �3-�.! ��.	

 #*1 T��'3 c9� �	����1 ��� ���! .#5 c�! 4?9�Z1`c
� ��	

 xD�.� ��.<C �� ���� UV)W1 a�b" �� ��I.C� v�.F ��.	

 Y�.
3 �� �.�9� `#.5 �� 4! N�?� �9�Z9�F> c
� 4� ��� ����

 ���� w�d)D� ��D 4! �� ���Z1 c9�)��! ���� UV)W1 a�b"

N"� .��4.� �C�.S �.#*1 T��.'3 �.�9� `#.5 �� c�.! ����

 �9���� ��	��1 .���� ��P��)1 �! `#
9� �"� c.
� �.	 �

�9�.Z9�F> c.
� ;ZF � ���! h�! �B�F �#V!�@ ����)?F � Y��C�C

 N."� 4).��� �� h�.! ��C�3 � ���! ���� N�V!�B ���� c9� ��

)K�����
\��.(��)?9�! � `9�����F)P�(���� e��V6 ��

���� ���� 4� �����E>F�! ��� �! �!�W1 .� ���!��� q������@ N

0

0.5

1

1.5

2

2.5

3

3.5
�$
��
(�
)�

�-
+��
'

)
	��
��+
��

(

0.01 1.09 3 6 9 12 15

(dS/m) ���� 

���
�� ������� ���
������ ���
 !�"!	�# ���

LSD ( P < 0.05 ) = 0.526

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

\f 

47 V.X(� (Y ��� (� W
= � 
��  4�	2>� (+* 

47 T.X(� ]�- ��� (� W
= � 
��  4�	2>� (+* 

0

0.05

0.1

0.15

0.2

0.25
 �
	

	�
%.
�

)
�	
/

(

0.01 1.09 3 6 9 12 15

 

���
�� ������� ���

����0 ���

 !�"!	�# ���

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

 �
	

1
23

%.
�

)
�	
/

(

0.01 1.09 3 6 9 12 15

(dS/m) ���� 

���
 �� ������� ���
������ ���
 !�"!	�
 ���

LSD ( P < 0.05 ) = 0.028

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


,-	  (� 
��  )*(+* ���(� 0�1 ��� � / � 
	. 
	.Festuca arundinacea…... 

\� 

47 I.X(� JK� (� W
= � 
��  4�	2>� (+* 

���� h�! �C�V" c�! ���F ib." 2	�.� M�." ��.D c9� 4�

�1 h�! ���6 .� H)#."�)F 
h�.! ib" 2	�� �! ��)�.%�4��� 

�1 2	�� h�! 8�D �!�9 .c9� 4! 45�3 �! �� ��9 4���E> 2#3 

��.�D 2#.3 ��.%9� � => =I5 �� ���6�V5 ���6 �� ����

 4! N"� 	K�V" A�1> N�5 => 0�?��)@ 0�C� c�
 2	�.� 
�.	

�1 �1 2	�� H�� h�! ib" � h�! �3 ��� ��)%�)� � �!�9 �!�9 .��

NpV  �� �F�7 ��9 8
� �-�! ��	 �	s./�! �.V� � q9�." �

�1 0)W1 �� �H)#"�)F N�C�*F � ��� ���6 N�1�
?1 �##�.c9�! 

K�V" �
� � ��� ���! Y�- �9�I  ���1 M�3�3 � ���� q	��F �	

 h�! 4*"�3 �1 T��( ��#� 4! �	 ��.�6)Q
�
P\�&�.(�.!

 0�F��V� ��H�1 ���� 29�HF�a�b�1 2	�� �.1� c.9� 4� �!�9

 ��#9�
� ��D �.1 �.��> H)#" �1� �� KL)D� �.��!)&f.(4.! �.p�

c9� A�?<1 �E� ���� 4� 0.�F��V� ��H.�1 �.! ��3a�.! � ���� 

c9� 4! 45�3 0�F��V� 4�a4.! N�.?� H)#."�)F �� ��)��! q�" 

�H���� �9�" �.�C�3 �! 0�F��V� ���Z1 �F�7 �� � ���� h�! �� �	

 ���6 8�D ���1)� 4B�" � h�!…(N"� ;�3�1 M�3�3 c9�! 


�1 ���� ��	��
�3 �� ���6 8�D ��� 2	�� �� �.��� �.���3

���! H)#"�)F � 0�F��V� H)#" 2	��)&+.(

! g9�)� 4! 45�3 �! 429�.1�> g9�)� � ��1> N"� �9�." ��.	

 �1 �����	�y@ xD�.� 4.� N��� ���! c�#� ���3 K�.7 ��.	

)4%#@ � 4B�" (h�! �)�3 � 8�D ��� 
ib" 
���*3 (5 �� 4V


xD�� �1 =�?<1 ���6 ���� ��	 u9�." �V�D 4� ���� �.3

 �1 ���B ���� r�*�C� N<3 ����6.c9�! 29�H.F� �.! 4.� 4.��6

 ���� ��H�1
xD�� c9� �	N/�" 4!�1 2	�� �#!�9.c9��!�#! 

�1 4)D�#� ���� 4! Y��Z1 �|�3��G �-�.! a�b." �� 4.� ��.�

 ���.*3 
4%#@ K�7 
4B�" K�7 
h�! ib" 
���� ��� � h�.! 

���! 4)��� ��3-�! h�! �3 � 8�D)&\.(4.! 45�3 �! c9��!�#!

c..9� � ��..?�9 �..
�VB� ;9��..� 
�..�9�� �..�� ���� �� 4..�

89 
���! q	��F 29�1�> c9� �� `#5 4" ���! �)D��� c9��!�.#! 

�1 0.�C� 4.! ��9� `#5 �� �! 4?9�Z1 �� �� �9�Z9�F> c
� ���3

 xD�� c)��� �3-�! ���� ��	 �p� �� ���� 4! Y��Z1 �#
� 

�� NF�6 4� �C�S c
� �	�.p� �� �.#V! �@ ����)?F � Y��C�C �

c�9�@ �S �� ���� 4! N1��Z1 �.���� ���B �9�Z9�F> c
� �� �3

 c9� ���� 4! 0
<3 �S ��.1 ��?�9 `#5 �� �.��! .Y����.1

0

1

2

3

4

5

6

7

8

9
�
	

45
� )

	��
��+
��

(

0.01 1.09 3 6 9 12 15

(dS/m  ���� )

���
 �� ������� ���

������ ���

 !�"!	�
 ���

LSD ( P < 0.05 ) = 2.05

X
(�
J
K�

)
��
(�
(>
�
�
>�	
�

(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

\\ 

)&m(�.9� �� ���.� 4! N1��Z1 q?����1 ��� �! 4� �"��! �!

 ������DChloridodeae A��6 4� ��"� 4%�)� c9� 4! N��� ��	

 �1 �! �� H�� �� �9�Z9�F> c
� 4� ������D �9� c9� 4! $V*)1 ���6

 �.1 h�! ib" �� 8
� i��3 � 8
� u
%3 ��  ����� �#.��!

 �1 ��D c9� 4�c.9� ���.� 4.! N.1��Z1 0.9-� �� �.�9 ����3

! c
� `#5 4�9> ��
�.

��	
� �:	k>�* :��� 

P."�@l 
�#�) .PQ�f .2#��� ���� 2#3 4! N�?� Y�#6 qB� �� ��9G�C�9H�F ��	 .���9� ������� Y�V/&\)&:(��–\Q.

&.UC� 
���� K��/.
l.��|������ .PQ�] .���.� �.E� N<3 �*3�1 4��6 �#� �� �H
"� q�p#3 � H)#"�)F 
��� 4?9�Z1 .� 2	�y.@

 �6����"f]:\m–\f.

Q.Y 
����V6 .� �.�'�bC.PQ�\.Y�#6 qB� 4" 4t	��6 ��� � ��� 4���5 �! ���� a�b" � �E� �"��!)A��.� � T�.
C� 
����1

qW3 ��" .(�*��7 u!�#1 � ������� Y�V/&:f���Q.

f.a 
�'%� .Y �.�1�d*1��1 .PQ�+.0
*C� `�/ �"��! ���� 2#3 ;9��� �� �9�" ��9G�C�9H�F ��	 .������� u9�#( � Y�V/

PQ)P:(���+m.

5. Abel, G.H. and A.J. Mackenzie. 1964. Salt tolerance of soybean varieties (Glycine max Merrill) during germination 
and later growth. Crop Sci. 4: 157 – 161.   

6. Ackerson, R.G. and V.B. Youngner. 1975. Responses of bermudagrass to salinity. Agron. J. 67: 678-681. 
7. Bernstein, L. 1975. Effects of salinity and sodicity on plant growth. Ann. Rev. Phytopathol. 13: 295 –312. 
8. Dudeck, A. E., C. H. Peacock and J. C. Wildmon. 1993. Physiological and growth responses of St.Augustinegrass 

cultivars to salinity. HortSci. 28: 46-48.    
9. Dudeck, A.E., C.H. Peacock. 1985. Salinity effects on Perennial Ryegrass germination. HortSci. 20: 268-269. 
10. Dudeck, A.E., S. Singh, C.E. Giordano, T.A. Nell and D.B. McConnell. 1984. Effects of sodium chloride on 

Cynodon turfgrass. Agron. J. 75: 927-930. 
11. Egan, T.P., I.A. Ungar and J. F. Meekins. 1997. The effect of different salts of sodium and potassium on the 

germination of Atriplex prostrata( Chenopodiaceae ). J. Plant Nutr. 20: 1723-1730.  
12. Egan, T.P. and I.A. Ungar. 1998. Effect of different salts of sodium and potassium on the growth of Atriplex 

prostrata ( Chenopdiaceae ). J. Plant Nutr. 21: 2193-2205.  
13. Francois, L.E., T. Donovan, E.V. Maas and G.L. Rubenthaler. 1988. Effect of salinity on grain yield and quality, 

vegetative growth and germination of triticale. Agron. J. 80: 642-647.  
14. Francois, L.E., T.J. Donovan and E.V. Maas. 1990. Salt tolerance of Kenaf. PP: 300-301. In: J. Janick and J.E. 

Simon (Eds.), Advances in New Crops. Timber Press, Portland. OR.  
15. Francois, L.E. and L. Bernstein. 1963. Salt tolerance of safflower. Agron. J.  38:40  
16. Hopkins, W. G.1995. Introduction to Plant Physiology. John Wiley & Sons Inc., New York. 464  PP. 
17. Jefferiers, R.L. 1988. Halophytes and diversity in response to salinity. International Symposium on Physiological 

Ecology of Aquatic Plants, Aarhus, Denmark. 
18. Katerji, N., J.W. Van Hoorn, A. Hamdy, F. Karam and M. Mastrorilli. 1996. Effect of salinity on water stress, 

growth and yield of maize and sunflower. Agric. Water Manag. 30: 237-249.  
19. Kent, L.M. and A. Lauchli. 1985. Germination and seedling growth of cotton: salinity- calcium interaction. Plant 

Cell and Environ. 8: 154-155. 
20. Marcum, K.B. 1990. Salinity tolerance mechanisms of grass in the subfamily chloridoideae. Crop Sci. 39: 1153 – 1160.  
21. Mass, E.V. and G.J. Hoffman. 1983. Salt sensivety of cotton at various growth stage. Irrig. Sci. 4: 45-57. 
22. Noitsakis, B., K. Dimassi and I. Therios. 1997. Effects of NaCl induced salinity growth, chemical composition and 

water relations of two almond (Prunus amygdalus L.) cultivars and hybrid  GF-677 ( Prunus amygdalus × 
Prunus persica ). Acta Hort. 449: 641 – 648. 

23. Picchoioni, G. A., S. Miyamoto and J. B. Storey. 1990. Salt effect on growth and ion uptake of pistachio rootstock 
seedling. J. Am. Soc. Hort. Sci. 15: 647 – 653.  

24. Prasad, M.N.V. 1997. Plant Ecophysiology. John Wiley & Sons Inc., USA. 
25. Shonnon, M. C. and C. M. Grieve. 1999. Tolerance of vegetable crops to salinity. Scintia Hort. 78: 5 – 38.   

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html


,-	  (� 
��  )*(+* ���(� 0�1 ��� � / � 
	. 
	.Festuca arundinacea…... 

\� 

26. Srivastava, J.P. and S.C. Gupta. 1988. Effect of salt stress on physiological and biochemical parameters in wheat. 
Ann. Arid Zone 27: 197-204.  

27. Taize, L. and E. Zeiger. 1998. Plant Physiology. 2nd ed., Sinauar Associates, Inc. Pub., Massachusetts.          . 
28. Ungar, I.A. 2000. Ecophysiology of Vascular Halophytes. CRC Press, Boca Raton, Florida.  
29. Youngs, V.L. 1986. Effect of salinity on grain yield and quality, vegetative growth and germination of semi-dwarf 

and durum wheat. Agron. J.  78: 1053-1058. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.5
.2

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

3-
19

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.5.2
https://jcpp.iut.ac.ir/article-1-364-fa.html
http://www.tcpdf.org

