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 ����� �� "�I�8L�� I��� � MK> NO�P� ��):� �����>�� "���	 ���Q� )���� 	� MK> 37�� IA ��R .
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 �� m��� 3:�P��� T�	�, �T,��� 3��W, I� I7�, ��

I��� � MK> NO�P�I� 	��� � MK>  "��� �hn Y���,

8�� Y9*�� �� �� �9Q��� �S���*� I� �� )�g�7 "��� � �

I��D )KA .��� �hn ��%�, S���*�I*� ! "�� 	� �\� "�

8�� �j9Q��� S��A 37�� IA ):� Z�� "��� �hn Y���, "��

�� J? ����%�, � T,��� I�o6� J��P! I� ��& .���D Y��,

', �� "p��� � Y�l,��� Y���, T5P� )���� 	� ���O � Z�� I�h

8L��I��� � ):� 8�E �����>�� "� 8��D Y�� J��� Z��#�

I*� ! I��D 	� J��9� �, 8����D 37�� �"��E I� )5Q� "�

@? �� MK> I��� � MK> NO�P� �� J? )67 ���E "��

 "��E IA ):� �%�� �� Y�� .)Q7 8�6� Z�� I*� ! Y���,

 �� 8�]! �NO�P� Y�� �� @? � =�> )� ��
 S��A � k]9>�

IK�� G:�, @? @h7I�h', �C� 	� ��� �� J����D ��� � "�

�� B\K� ��R� �\�%���9� "���P���*) �����26 I[�9� �� .(

I�h', k��g, Z�! � ���� )��: N��O 	� J����D ��� � �E�

�� ���
 ��U�, )�, "�) ���D3 IA )E�� �C� �� �9Q��� .(

K> SP, 	� �g� "��E SP, ����%�, �� � �� T���� 	� �\

 �E�� �� MK> NO�P� 8L�� I� NO�P� 	� "���Q� �� ����D
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 I� J�:�PE��A � Y�##�� �, 8�E 35: I lQ� Y��

 J����D ��\ �! J���� S���*� )67 ������\��� k�5��

I*� ! � �!��	@? �� "����? ���U� S��A � "� ��E "��

m], J��� Y�� �� .�PE��� "�� B��, S���*� "��� "��g9

I����� G:�, ���$9� �q�4�� "��E Z�[�� �9P: "��

I9E��� ����PR )�#*�� J�PA�, ��� 8�E) ���8 .( 8	����

 )67 )�$�A I� )���#� )67 	� 8��D �F��� G���E ��56�

�@? � =�> 3:�P���� �� 8��$9:� ;%�� <���� 	 ��E)11 �

21 .(8��� <�� �� I��" �� �� SE�� J��P! I� IA"  _F:

 � 8��9QD =�>��  I9E�hD��E  ;%���� I9$D ;%�� ���E

�� IK�� r��O� �� Y��	 "�� �� �C*��� I�q ��[�� �� ����,

) �PA s$� �� 8��D � @? �=�> V 9W� ��67 	� 8��D19 .(

;%�� �U� ���� �� "���	 J�##�� �� � V 9W� J����D �� ��

����� � @? G���E 8��A N�#�, J�D���D I[�9� Y�� I� � ���

8��:�;%�� IA ��� S���*� I �7 	� �95t� ���U� u�,��! ��
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 8��D ��\ �! �i�� _F: )��Q� �8��D <�$,�� �i�� ���g,

)2 S��A �@? ��W5, S��A �=�> �����4> ��56� � (

 ���	�� S���*� � =�> ����� I7�� S��A �M�� T�[,

) @?6 <���� .����� (;%��I#5O M� �� �� ���� "�P� I� J��,

) ���� o�Q#, �9$� � �9$���n 8��D ��36 8��$9:� B�%� .(

 I� )� ��
 � ���� ��? � T��: �U� IA ):� Y�� �9$� ;%�� 	�

 .):� o���* T�:� ��F: �� � 8�,�A J��	 �� J? "��D��A

J? 	� 8��$9:� ��P9Q� @�: "��� ���� Y�� IA �[�? 	� ��� ��

>���Q�� ��[�� "���	 �F��� )Q�	 "��) �PA13 .(

;%�� 	� 8��$9:� 8	���� B�%� I� "��� � �9$���n "��

):��J? J�	�� )��
 � �P��� �J��� )Q�	 G��� ��� ��

) ):� m�9QD k�� ��13 )�*�v � )� ��
 "��� � ���� .(

Ij� �� "���Q� � ��W5, J���� S��A �� � ����� @? "���

? @? &�$� @? J���� S���*� 37�� �=�> w��!� I� "����

�� 8��D ^�9:� �� J��:������ � 	� �!�P4� ��� � .���E

I� �!�P4� ������ ):� I� �� ����� � I��D Y�� I�6, .��?

J? B��5, � k�\%�� MR�A I��� ���� Y9W��? o� ���� I� ��

o6� 	� x):� ��h� J�\�� k�\%�� i��� "����� � Y��,

!�P4� Y�� ��P9Q� �����? B��A� �g�5O T��P� IP��	 �� �

��n � B� B��
 <���� "���� ����� � IA ):� @? �� B� B��


��n <������ ��A I� @? 8��>& "��� J? B� B��
) ����17.( 

��> ��56� ��CP� I� J��jK��L� �\���\� � �\���* y

����� � 8��A 8��$9:� ���&���� 	� .���k�: �� "�� ���>�

 ���7 "�������A 	� �g�:� IP��� �� �� ��> 8�� ���� "���P*

):� 8��A 	�� )18YQ%� .(1)2010 IA ):� I9E�� ��6v� (

)�	�z��A���� 	� 8��$9:� 37�� ���� "p�%�P\, � "��� � "��

IP��	 �� "��� � �q�4�� )�$�A _F: �#,�� V 9W� "��

J���\�� � ���A .):� 8����D2 )2017 I� ( �:���189 

;%�� y�4> �� 8�E �K9P� N�#�, ���U� � J�D���D "��

J? V 9W� k�4�� �����A � )Q�	 G��� �=�> �� ��

I9>���� ��g%�F� �� N��F� IA �P9E�� J��� J�K�� .���

;%�� �Y�K�� I� )5Q� "�9K�� )���� 	� �\�9:]� "��

 k�4�� S���*� � =�> G���E k�9PA "��� �%? ;%��

����>��;%�� �k�� Y�� �� .):� � � J�	�� "���� �%? "��

�� )Q�	 G��� ���9:��M�9:]� .�E��  �� =�> "���

�� q���� Ij� )>��P\� �� =�> )��O� � ��� .����

2- Kader  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
00

.1
5.

4.
2.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1400.15.4.2.3
https://mail.rangelandsrm.ir/article-1-765-en.html


 ��� ����	 
��
 ��������� ����� /��������/ ��� 	! 1400                                                                                      561  

    
 

 )Q�	 @�W� ���U� "���� �{%�� SE�� <�� Y�� Y�P{��

;%��  ���: I� )5Q� ��A �F���;%�� J�{�� �� �9$� "��

��.�E��  

I��� �C� �, ������� NO�P� �� ;%�� 	� 8��$9:� IA �:�

 �):� I9*�D ���
 8��$9:� ���� "����� ���#� )67 J�PA

�� �� ���$9� ���j� �� IA �%�� �� I� I7�, �� IA o����

 �� "����? @? ���$9� "��E � J�j���� �F��� G���E

8�� 	� �\� �NO�P� Y�� J���� Y��,q�� I� ����9:� "��

 �! 8��$9:� �NO�P� Y�� �� oA�� G���E I� I7�, �� 8��D ��\

;%�� 	� 8��$9:� I� 	��� Y�����P� .):� 3:�P� ;%�� 	� "��

J? 	� @� F� I[�9� M� I� ����9:� � J�D���D ��CP� I� ��

 "	���KA � �g,�� ����D SE�� )�$�A � )��A S���*�

�� ^�Q�� J���� �� ��CP� I� S��L� Y�� �� .���D

 �>�� ���U� Ig%�F� � �{%�� SE�� <�� Y��96� I� ����9:�

;%�� 	���& "�� �� �� I*� ! ;%�� Y��PR IQ��#� I� "�

 G���E �� ��D	�: ;%�� Y��96� )��6� �� � 8�E I9>����

 .):� 8����D @�W9�� �"����? @? "��E  

  

KF� F �-1	��  

 I��W D �� S��L� Y��K��L�� 8�\K��� �A�:�PE�� 

�J�P�: 8�jK���  Y�j���� "��� ��28 �9��: I7�� ����D

 �5Q� )��O�55  ��� ��E � ����8300  )!�: �� fA�%

12 �8��D ����[� �� �6v  )�Q
 �� J�P�: �6E .�E Z�[��

|�! Y�� �� J���� "�A�� ����*��'7 "��35  � I7��30 

 �, I#�
�35  � I7��55 k�O � �%��E I#�
� "��

 ����*��'753  � I7��21  �, I#�
�53  � I7��34  I#�
�

k�: Y�� �� .):� 8�E T
�� �
�E "��1993-2015 �

�P � Y�j���� I#FP� Y�� �� ����� I7�� I�q�: ���5/18 

�9��: I7�� w�g, � ��W5, � �D����� I�q�: Y�j���� � ���D

I� ����� 3�,�,138 � �� � �9�2500 � �� ):� k�: �� �9�

)4.(  

 ��I*� ! ��& 8��D S��L� Y�� ^��A BjP�: "�704 

)Zea mays L. (�� )KA I#FP� �� ��*� I� IA )67 ��E

 �I��W D �� 8��D )E�A <��E )67 .����D @�W9�� Ig%�F�

 �� �� ��� I��	�� k�9PA ��28 9��: I7�����D�  J���� �

 )��O�50- 60  �� B���9A�* 3%�
 �� ���6� B4* �� ����

J�� D ����\, I: �� �*��4, ]��A X�O I��� �F
 �� ����

 I����20 �9��:�9�  � <�$,��15 �9��:�9�  =�> �� � @�W9��

T�7I!��� 	� 8�E "��? I*� ! ��& )KA �� J�P�: �� "�

fz: ����E ��E � �\���* �����4> �>�� =�> ����

 B\E) �E Y��g,1.(  ��PE ���% =�> )*��pH  �����7/7 �

 �\��9\%� )����6/2 �:�fP��	 ��  y�4W� Z�7 ��9�

 3�,�, I� �#�#� � "���v05/1  �31/2  �� Z�D�9��:�9� 

 BW W, � 3g\�50 ���� I� �� ���h� fz: .��? ):�

 N�!1-2 �9��:�9�I*� ! ��& "���h� .���E I9E�A " "�

:�BjP  ^��A704  y� > ��98 ����  I���� 8�
 �90 

����  "������, .�E "�����> J�6$�� �h� J�A�� )A�E 	�

;%�� B��E ;%�� M� ��A� Y�	� "��(T1=RA) Y�	� �

 "��� M� ��A�3  ̂ ����� ����(T2=RA+NC) M�9:]� �

� � r�$E Y �,�(T3=PE)  J���) ���E �� IQ��#� ��

=;%��Ctrl�6R � ( B��E "����? @? "��E _F: �5/0 �5/2 �

4  �7 �:� �9� �� fP��	) Y�K�� ��g%�F� ^�:���28  �

39(�  �EC  @� F� @? 	� "�6E @?5/0  �� fP��	 �:�

 ��E @? �, �9�7 �:��E @�W9�� �9� �� fP��	 . ��CP� I�

 M�� I: 	� "��E V 9W� X�F: �� "����? @? I�6,

4So2Na �2MgCl  �2CaCl M�� J��P! I� ��7�� e��� "��

=�> �� �� "����? @? Y�P{�� .�E 8��$9:� I#FP� "��

 "��E _F:5/0 �:� I� 8�E I�$4, @? 	� �9� �� fP��	

 �� M� ��A� Y�	� �5�A�, ����, I�6, )67 .��? ):�

 M���:��9%�� �����p��� 8�j9:� 	� ^�����)ultrasound 

Prob-400R(  �� ^����� 3�A�, )67 M� ��A� Y�	�

 I� �J�� D �� "��� k� �� ;%�� "������, .����D 8��$9:�

 "��O I� �����D k��!� _F: M� �� � "��Q� 8	���� M�

 k� �� IA(RA+NC)  k� �� �(RA)  M� N�! �,

�9��:�9� �� Y�P{�� .�E 8���*� J�� D �� I� =�> "

 ����,(PE)J�� D I���� �r�$E M�9:]� 	� 8��$9:� �� �� 

.�E 8���E��  

���, ��� ,������" ��E" I� I7�, �� I���� 	� "�����

� "	���KA ����� "����? @? ��E�G ����!  )5Q� �I#FP�

�: @h7�o )SAR �� �����  (6  �E I9*�D �C� �� ���#� �

M�� ���#� Y�� I� I7�, �� ��SAR  Y�� �� .�E I5:���

 ����� I5g7 	� Ig%�F�SOLVER  )5Q� I5:��� "���

M�� ��? SP, ��R� 8��D I\P�� "��� .����D 8��$9:� ��

J�� D "����? ��K�I��D I� ��S\� IA �E Z�[�� "�  M��,��
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 Y�� V 9W� "������, �� =�>300  �,600 �9��:�9� 

 "����? J��	 �� =�> S\� �tA��� IA "��O I� ���� ��'9�

 �� �����600 �9��:�9� �O� � 8��� S\� 	� =�> )�600 

�9��:�9�  ���� S\�) �!��	 )�*�v I�300 �9��:�9� (

��J�� D I�� I� )KA 8��� G:��� �� .��:� ��20  Z�D

 ��ANPK 8��� )E���� .�E I*��� "����? @? �� k� �� ��

 8��� "�69�� �� � ����, k��!� 	� B5
 S��� 8��� "��9�� ��

 �������, k��!� 	� �g� S��� 8��D �����4> .�E Z�[��

 J	� �IK�� MK> J	� �f����� �i�� ���g, �<�$,�� B��E

8	���� Y�%��� � Y�l,��� ������ Z���� MK> .�E "��D

I��� I�� <�$,�� �, =�> _F: 	� ���\, �� �� ��& 8��D "��

8	���� 8��D I
�: � i�� Y��,q�� "�69�� "��� .�E "��D

 IK�� MK> J	� J���� Y��g, 	� f� ������ Z���� �

8	����I���� ��, J	� "��D)A�� B>�� �� ���
 "hn�A "��

 J�? �� 8�E 8���70 �9��: I7�� ��� I� ���D48  )!�:

 � ����� Z���� MK> J	� <��[� 	� .���E Y�	�, � MK>
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 IA ):� �%�� �� Y�� .):�T1=RA  J���� Y��9�A "����

 �9�A ����� Z���� �E� .):� 8��� ����� Z���� MK> J	�

�� J�K��� ��& 8��D IA ���  �� ���hn T��P� ��� � ����,
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 I,�� <�$,�� S��A 37�� "��E SP, �j�� r�O 	� .�9*�

�� J����D ��E S���*� 8��D �� I
�: I� i�� )5Q� � ��

�� )5Q� "�9�A Y�l,��� ���#� I
�: I\P�� I� I7�, �� ����
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Abstract  
Nowadays, mulch types are used to improve environmental conditions for plant growth in terms 

of irrigation water and soil quality. Production and cultivation of forage plants in arable lands, 

especially in arid and semi-arid regions, is very important, because it reduces grazing pressure 

on rangelands. In order to evaluate the effect of mulch types on some plant characteristics of 

forage maize at different salinity levels of irrigation water, this study was conducted in a 

factorial experiment based on completely randomized design with three replications. 

Treatments were consisted of four types of mulch, including acrylic resin, acrylic resin 

containing 3% nanoclay, plastic mulch and no mulch (control), and four salinity levels of 0.5, 

2.5, 4, and 7 ds / m. The results showed that the application of mulches improved the plant 

characteristics of forage maize compared to the control treatment and reduced the severity of 

the negative effects of irrigation water salinity. The highest dry weight of shoot and total 

biomass were observed in acrylic resin treatment with nanoclay with salinity of 4ds/m 

compared to other treatments. Plastic mulch also affected the number of forage corn leaves. 

According to the results of the present study, it seems that these mulch types can be used to 

reduce the salinity effects of irrigation water on forage crop cultivation. 
  

Keywords: Mulch, Irrigation, Water salinity, Polymer, Nanoclay, Forage corn. 
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