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�%R3������3!�5� 	 <��� (3Q<�
� 	� 6�$� $�ST�� 	  $3���3� �2 � �K%3U�� %F� 	� 6�$� 5� ��$�7�: VW��? K� XY�2���P 
S�	 %� 15 2����3� Z�����[� K4���� %� ����� �����< 3\% Z[���  � .��5P�^�J �� 
%3( _�> `��2 B��Q� ��� �� ��%�� 	 %�[a %��4� b����  � . ��K%3U�� �J%F� %� c<�� ��AZ��^ 	 �d�J�K ��%M� %� e�L� �A��� �3�Q� �5%�K �2P���; �� �;  �� K��d�J 	 (%� 
�%R3��� 1% %��S  ��B�6. fP�g��  M������3�� ��%��  J�� %� �U� ��B�6  �.  (%� ���3!�5� ���5	% 	 �[� ��%F��J ?VO 	 ?��� ���3!�5�) ��7���K ���5 ���3!�5�) �3> �S�� 	 %�)�� �5	 �� 	 ;�< �S���a 	 %����a 	 h<�� ���� %F� �V����  ���6 .�d�J�K ��L�� 6�J���  ����2  ��%M� %� $ �%� �J ��%�� �J i�� �� L� 	;�) 4 $�� jA 5� ?�2 $5� ��6��Z  �. ����k ����$ �J� I`�<� �L��%�� ��K  ��J ��%�� �%3� Z�J%3�2�B  %��J 	� ��36 M�� )I`�<� ?��� ���3!�5�  ���5 K�7���� 	���3!�5�  �%3� %� l�B �2��36Nitraria 

schoberi  � $ J���) �� ���. ��)��W� ��3��  (%� ���3!�5 �$�ST�� %� ��%�� �A��� 5%�K �2P���; 	�m� Z;  (%� 3��� 1% )%75/51( ?V:� �� ���� ���J%�� ����� )�3� %� @�m ��2 %� �%3� $3�� ������K ���3!�5 �=�L�� �� �A��� 	�m Z��  (%� 3��� 1% )%62/65 (�3�.  )$��6  �% �%3� %��3!	 ��  �4��� o��p� Z�J%�����N 
���O ��	�'�� ��J��6 �� �����) 3��� 	 ����A ���%�2R 
�% . � $��6 	� �J %� ���% 	 �S�� �3> ^��MB� q��� ��Z%3> �2 Z�[d@�� ���%�2 )?L�V> %� ��J��6 
	�'�� l���� K�B�6 �U� %� ��  Z����A3���Z���  
��(3Q< �3V[����3!�5�  ��(3� ��J��6 ���	% 	���3�.    �������  !��:� ���3!�5�) Z����A r@��) ���3
�%R )1% $�ST��) $3��.    ���	�  �3!	 ��  �4���%3Q� ���3� �� s���� 	�6t��J %� ?@�m )3��� ��3� �NO�
�� �	�'��� ��  �% 	 @�LB�? @3�����4� 6���J� ����� ) ���� @	� �3�2�� 
�L@�g� 2 ��� %� �%3� �NO�
�� 3��� ��3� o��p� %� 6���J� $ � b���� ?��. 5� 3� Z���7 ���3!�5� 1�:m���K ��m�� 6 �5� 	 %������ �; 6�$� ?�� )., 2011et alAhmadloo  .(���3!�5� ���)
 4�?<�3� 	 2c�� �J%F� q��� � �MV� f3�g� 	 
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 6�$� ���3� . �% @	��� f3�g� uV� %��?B� ����� 
�L�� �%3<� Z 	 �MB��^ ���4�� �����6. $	`�)�P�� ���3!�5� f3�g� %� L���K ���2X ��3� %�  m�	 vg� ��M Mw�m �J��? )$�3� �������K ���3!��5 	 %������ u���� 6��dJ� �� ��3� ����3�� ;� c��� L���K 2$ �� %� ����M ���4�� f3:�� �3� )et Sabouri Rad ., 2012al .(  ���3!�5� �J%F� ?�� ON��� c��3� ���g� ��	�$t )��� ?�3>% 	 �2:��t �<x %��S ��6��� , et al. (Soltani 2006). 5� ���P 2� ���3!�5� �� fF! fP 5�yP ���3�) 2�3V� fP %� ��K ��m�� �!3� �� �� 
 � 	 �3> 
 � )^�� u!3� b � ���3!�5� �� 2^J� ?��� 	  (%� ���3!�5� ���3� )2004., et alFarrokhi .( 
���� ����3�� ���[��K �32��X�:�JZ 4�<�) >3� K�(�� :��%�Z 5� 6���J� �B3���Z f3:�� ���3� . 2018)et al(Kavandi  . f�p��� ��36�JZ 6�J�� %�65�� 	 b	��� �� ����l ;�< %� ����%Z I� J� m��z� 	 ����� ^�3A 6�J�� ���Z %	�\Z ?�� 	 �B3��? %� ��� m��z� {3�� �� ������� ���J5�Z b3��<���� ��K 6���J� 	 ����� ����l u���� ���Z  �% 	 3�� �[�P �� ��� )Antonio, 1998'D andMack (. �L�3� ?�2 6�J�;�< =>��� %� �� bM��:� ����� ����l f3�g� ��%3U�� @3��  ��[� �P �� E	%�JZ )$��� ���%�2Z 	 ��5%� ?�� ., 2019)et al(Fakhri . ����� ��:� ?��2 u����  �% 6�)$� $���J �� �N��K ?�3>% �%3� ��5� �P 5� �J%3�2�BZ �����  �% 	 %������ 6�$� %� =>��� ;�< �� ���. $��'��� 5� �[��3AZ �g�� x�< ?�� ��3�� �[d@�� �� �NO��Z �2 �� (3Q<�
� x�< ���%�F6) �� ��3� ����l �% ���Z  �% 	 	%�^ 6���J� ��	�$t %� =>��� ;�< 	 ������� �3V[� � �pV ), 2004et al.Norton (. �MB��^ ?�3>% x�< �� ��3� 5� �>�= $��'��� 5� ^�3A�JZ �g�� x�<  ���� r@�� 6�J�� 	 53|��23����?�JZ �A���Z b���� �3� ), et al.Norton 2004(K�� ) r@���J �� ����� s���
�� ��3>% �%� �<2�[ �� ���3!��5) MV� � � 	  �% 6��dJ� �J%F� ;�2 �� ��2 .$5	��� $��'��� 5� �A��J�� 	 
�%R 3��� %� @3��  B��%	Z %� ��[! ^�� ���� ����' ��) �2 ��V@� �d�P �2 %� ��K ���� Mw�m �J��? ?�� [��� 
�%R �� ��L�� 3��� 	 MJ��� @3��  ��K 
�%R �� ��� )., 2008et al .(Acevedo 5� ��K 
�%R3���) }�3�� V>�L � ���� 1%3����J �� MJ��� ���2 	 ��Q�S�Z�� c��S @3��  �� ��� )2008 ,et al. (Calabi. 1%3����J) 1%�JZ � L� � ��:J �2 �� �M!� %���M %� �	 m 5/1 - 7/0 ���3��� ?��p\ 	 �gS 20-300 ���3��� {3�p� �� fP  ��:J. ����k ������%�2 1%3����J $���J �� 2���
�V �A��� Z %� x�<�JZ �� �	 b�6 	 ;�< )�Q� q��� �MB��^ 416  (%� Z�3Q�� ��6�$  	 %� 	� b3� fP I�Q� $ � ��� Z@3��  �3Q�� �B�(3!�� ?�� $��2 )Olesen, 2010.( 3��� 1%�J %� ����JZ ���F6 q��� �3V[� ~�3< �A��J��  �$ �� ), 2010.et alLiu .( %� �L@�g��Z �2 �� 	% Z�NO�� $5� ���JZ o��p� 
�%R �; �A��� fR�!�A3� �� B�Y�? ?�� [7� fP %� 	� �<x �� �[�B��Z o��p� b����  � ����k ���� ��� �2 �A��� fR�!�A3� 1-2 �������Z ?V:� �� ���� ���J%�� �2 %� $5� ���JZ ��6%M� 	 ��4a32  ��3� q��� �MB��^ c��S [!3�� %� B�Y�? %� [7�Z fP �<x ��$t�	 %� ?B�� ;V� ��6�  )., et alDashtbozorg 2013 .( Cullen ) ��%�4�J 	2011 (�� �3< �L@�g� %� 	% Z�O� 
�%R3��� KJP %� r@���JZ �A��� Z�� (3Q<�
� ���	�4 � x�< 	 6�$� �� �L@�g� �� (3Q<�
� 6�$� .sp Trifolium 	 .Lolium sp $��2 $%��� ) ���d�J�K  �� ���P�L@�g� �� ��3� �Fy ��x�< �����  ��B�6 �2 $��'��� 5� 
�%R3��� KJP �� B�Y�? �'( )(nZVI q��� �MB��^ ����	�� �3!3� %� x�< 	 ?B���JZ 6�J� �$ � ?��. �d�J�K ��K ��3� �% ���O %� �MB��^ @3��  .sp Lolium �� ���� �2 ?�� �P �% %� 
% S ��K $%R 3��� %� �MB��^ VW��? ����	��  ���� $��2 �� .���P �d�J�K �MB��^ 
% S VW��? ����	�� �% %� �O� �3V[� L\	�? ��� 2�<5��Z �� ����.  ��V@�$��'��� 5� ��K $%R3��� �NO�� Z��  �% % V� ���� � ?�� .�d�J�K $%��� �� ��2 �2 $��'��� 5� ��K $��� %� �; �L@�g� 8 �@�� J�r 



1034 #$%�� &��'���� (� ��  ���	 )��*+�... �O� '�� ��� @�LB�?�J Z���	�4��3@3�4 �x�< ���� � ?�� . @	 �%� 
 �5�%� �MB��^ ����	�� %� x�< �% �� ��V�� ����� ?��. 1%3����J ��2��J��  ��:J �2 cS� m �4 �5� ��L�� �[�P %�  m ���3��� ) ��� ��K ��3� �� @��c ��5%� 	 %� 1���� ��3� �!3� 5��� Z%� �5��� 3��� �� �3< u�! $��2 ��. $5� �� ;a32 ��K ��3� �P�[ �% %��S $�3�� ��  ���3�� �� ��3� ���7 Z�2 %� ��K �5��� �3!	 �%�� ?��S%  ��2. ����k 
�L@�g� <�� �5� ������ ���� $��� ?�� �2 $��'��� 5� ������ a���M Z5� 1%3����J �� ��3� �� 
%3( �3:�� �(3Q<�
� B�M�4 ��A��J�� �% �3V[� � �pV )., 2010et alGhaffarpour Jahromi .( �4� 5� $�%�JZ :��%� X[� Z��� $5%�V� �� �������5��) �MB��^ ^�3A 6�J�� �� ���) K��5�	% f�p��� �(�v ��36�JZ 6�J�� %�65�� 	 b	��� �� ����l �2�3�X�: ������� 	 ����� ����l ���g � u���� Z��� %������ �[�P %� ����%Z m��� 	 ����� ^�3A 6�J�� )u���� ��� Z%	�\�?:. 6�$� $�ST�� �� b�� ���� 
Nitraria schoberi 5� ��$� Zygophyllaceae �4� 5� ��[��K 6���J� VW��?2$ �� K��JZ ��	% �� ��� 2� %� �����: �� :��%�Z 5� 6���J�  �:A%3� 	 K�?�	� 5� ����Z (�<� %��%3<�� ?��) 5��� %��S ?�� 	%Z �|��JZ ��� 2� %� 
%	��� %���a��J 	 �\3m�JZ %3� %��S ����� 	 vg� fP�JZ %3� 5��5���� �[�P )?����  �% ����  .�d�J�K $�ST�� %� �����: �� 6���J��  ���� T�� 	 ��P��|4)j %� �(���J�� 2� �%��Z $�'��JZ fP 5��5���� �M�;� �� vg� �� ���� ��[� 	 ����� ���:� �����6 .$	`�����)K 
�L@�g� ���� $��� ?�� 2� ��� 	 i�� ��K 6�$� �B3�� V����� Z��� �L��o ��� 	  �'�36 %� =>��� �<; 	 ������� �� ��� .�������K 6�$� $�ST�� $	`� �� ����� ��BZ MV� 	 @3��  �B3�� )u���� �� ��3� 5�  A�$  �������5�� 63�!��Z 2 �) K��5�	% �L�3� 2?� 6�$� F�2%3 %� =>��� ������� 5� �J��? 	�$t�Z %��%3<�� ?�� )�[��%�Z  	  )��%�4�J1389 .(�d�J�K 6�$� $3�� �� b�� ��� �

Halothamnus glaucus 5� $��3��< !��'���)�� %� $��:6 �	�L� 5� =>��� �<; 	 ������� ��$  ���3� )m�% ��� ��<�SP�  )��%�4�J 	1389.( ��K 6�$� �� 	�6t��J��  ���� @3��  �B3�� ��� 	 
% S =��g� c��S �!3� �� ����l ?p� ���g �����3�� 6�J� �:��%� u���� ��� Z_`(� 	 �L�3� ^p��JZ �	�L �5� 
���� ;�< 	 ������ �%3�2 f3:�� �����6 )Moghimi, 2005(.    
��� 
 �
���   �J%F� Z�J 	� 6�$� 5� ��$�7�: VW��? K� XY�2���P 
S�	 %� 15 2����3� Z�����[� K4���� �� ��7���K ����� ���Z 17 �!%� ��������6 	 ��7���K 6 �%��� @������ 150 ������� 
�!%	PZ  �. cVS 5� b���� ��5P�^ �� �!3� �� ���4� �J%F� Z$�ST�� ��(�B`�  L� 5� ?����� ��%3> 2c�� %��S �� ���3!�5� �� ��: 	 %� f�3< B�M��3@3�4� ���� �� ��� ), 2011et al.Naseri () �J%F� ��[���  � �2 ;� %	�$ f�3<  �a�K �J�� �% ?�A �� ����F6  ��3�. �J%F�  
 ��48  fP %� ?���j�<  ^@�� �O� �� j|� ) � %� ���� fP) ��A4 �%�2 
��� ����3!�5�  %F� Z	% 5� ?��   � ������� 	6 �'�2 ��36 c<�� 5	% ?B�6%��S f3>��. %� �%3� �J%F� Z$3��  �	% %�2 �� ��K 
%3( �3� �2 �J%F� �� 
%3( ��� �5� ������� �%�< $ � 	 �J%F� Z X@�� 5� �U� �J�Y Zf�p��� 	 ��
 � 48 ?��� %� c<�� fP %��S  ��B�6. j|� �� 
 � �; 5	% %� c<�� �36 � '�2 �f3>�� %��S $���  � �  ���6 ?�2 $���P �� .� ��� ��� Zp���h �J%F� Z)$ �5 �3�5P @	5�����b3 �� 	% Z �J%F� b����  � .  ^���5P �J ��%M� 	 �J�7����5P 
%3Q� ��m�� 	� %�  � b����.    ���-./�+01 2 ��+  Z��� b���� �3�5P ���3!�5�) $�7��� �%��%3��� 	 �:'S�JZ �P �� �V�A �4@�� �3'� \�  � �. jA 5� %��S ���� 	� ��� Fy�2 B�(� K���	 )E	%TP (c<�� �J ��AZ��^) 50 � � %F� �� ^�2��A 4�%� ?<�3� 4  %��4�
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������26  $%���4  1035  %��S ?B�6 	 �� �J ��AZ��^ 7 ����@��� �3��� �%3� �U�  c����A��� 5%�K�2P���; 	�m� Z;  (%� )1%3��� �A��� 5%�K�2P���; 	�m Z��  (%� 1%3��� 	 fP�g�� ����3�� ��%��  J�� $�	MB�  �. ��AZ��^�JZ 	�mZ �J%F� %� c<�� �%��%3��� �� ����l �%� ����� ���3!�5� )16 ?��� ���	%��) �� 
 � 1000 j23@ %3�Z 	 8 ?��� %���4�) %� ���Z 20 �!%� ��������6 	 ?�3>% V:�� 65  (%� ( ��
%3( B��Q�� %��S  ��B�6 .�J 	� 5	% 5 ����@��� fP�g�� �� �J ��AZ��^ �B�\�  �  	E%��� Z�J%F� ���3!$�5 �J 24 ?��� �%�V4 �� 
 � 12 5	%  � b���� 	 L��%� ���3!�5� Z��� E%���  �% %����a �� ����M 2 ������� %� �U� ��B�6  � )4 .(E%��� �� ���5� �2 �� L� Z�J%F� ���3!$�5 �� 3 5	% @�3��� %� �J ��3�� ?��O S��� ) � ��� ����� �?B� )22.( jA 5� �A��� $%	� ���3!�5� ��'(�  ����J ) (%� ?��� 	 ��7���K ���5 ���3!�5�) �3> �S�� 	 %�)�� �5	 �� 	 );�< �S���a 	 %����a 	 h<�� ���� %F� �%3� $5� ��6��Z %��S  ��B�6. ���Z �V����  (%� ���3!�5� 5� �g��%GP=n/(N×100) ) ?��� ���3!�5� 5� �g��% GS=∑(ni/ti) )Bhardwaj,  & Panwar 2005() ��7���K ���5 ���3!�5� 5� �g��%  )2007 ,et al. KulkarniMGT=Ʃ(ni.ti)/Ʃn ( 	 h<�� ���� %F� 5� �g��% SVI=GP× Mean (Sl+Rl)/100 (6) $��'��� � � %� ��K l��	% ni �� L� ���3!�5� �J%F� %� �; ��(�B ���5�) n �� L� ���3!�5� �J%F� %� �3> )$%	� ti �� L� �J5	%Z  L� ���3!�5�) N �� L� c2 �J%F�Z ?�2 )$ � Rl �3> %����a 	 Sl �3> �S���a �� ���. ���Z $5� ��6��Z 
�'( �3> �S���a 	 %���)�a 5� �J ��AZ��^ 10 6�$��a ��
%3( B��Q�� f�p���  � 	 %� �<P %����a�J 	 �S���a�J �� 
 � 48 ?��� %� �	P 70 �!%� ��������6 %��S $���  � � .j|� �5	 ;�< �[�P l�3� 	5���Z ����@��� �� ?S� 0001/0 $5� ��6��Z  �.  2)�3+ �� 4.! 2 ��+   �L�V> l��� l���� ��p� �� �!3� ��9  Z��� %��4� �% ��m��  $��6%� u@�S _�> `��2 B��Q� �%� �U� ��B�6  � . �J ����� Z��� %����9  K� XJ 	 $5� �� XJ ��[� ��(� � $ ���A �[�P x�< vg� �� �U� �%3� ����A 	  � ?�2  r�J  J�� %���� �%3� %� �2$����Z  �� �B�\� x�< ��. �P�%�Z  �[@�[��� ��36�Z b����  � �2 ^4� x�< %� ���J%��Z o��p� ��K 300 �� 600 �������� s���� �3�) ��%3>Z�2 �W2� m ^4� x�< %� ���5 �P�%�Z ����� �� 600 �������� �3� 	 ?�3>% x�< 5� ^4� 600 �������� �� B�Y�? ��%5� )^4� �	 m 300 �������� (���%� . 4 �S�� �3> )�[@�[� ?�2 5� jA $���3> ) ���% 	 �� L� i��  �[�P$5� ��6��Z  . �  $����J?� � Z$ �P Z��� �3�5P ����� ��3� �� $%��P 2I	�63�@3 ����I3�� 	 Z��� �3�5P �7�J� �� $%��P @��3 ��5P�^  � � .%� �[��? $����J �� �3�5P M���� %�	�j�� ��B�g4 ����c $ � 	 Z��� �����: ��7���K 5� �3�5P ���4K $��'���  �.    �����  ����k �3�5P @	5�����b3 ���� ��� �2 �J%F� Z$ �5 $�3� 
Halothamnus glaucus 48  (%� 	 ��� Z$�3� Nitraria 

schoberi 57  (%� �3� .�������K  (%� ���3!�5 ��� ��K ��V� �V���� ��6� .  M���� %�	�j�� $����J Z���3!�5� ����$ �J� I`�<� �L��%�� ��K  (%� ���3!�5 �%F� �J 	� ��36 	 I`�<� ?��� ���3!�5� ��36 Nitraria schoberi %� ���J%�� Z o��p� �3� %� ��36 	� �J %� �S�� 	 ���% �3> K��d�J ) I`�<� �7� 4� �� o��p� Z�J%������� ����.  (%� ���3!�5 �$3�� %� ��%�� �A��� 	�m Z��  (%� 1%3��� ?V:� �� ���� ���J%�� ����� �3�  ����MB� 	40  �% Z (%� )��� ����  J�� �� ?V:� %� @�m ��2 %� �%3� $�ST�� ������K ���3!�5 �=�L�� �� ��%�� �A��� 	�m� Z;  (%� 1%3��� �3� )1/5  ( J�� �� ?V:� ^��MB�  (%�	 %� ��%�� ��  (%� 1%3��� ���3!�5� ?V:� ��  J�� ���2 �3�. 



1036 #$%�� &��'���� (� ��  ���	 )��*+�... ?��� ���3!�5� $3�� ?�� �NO�� ���J%�� %��S ?B�7� @	 � %� $�ST�� ��%�� �A��� 	�m� Z;  (%� )1%3��� �MB��^ ?��� ���3!�5� �%  ��M�� ��8/34   (%�u!3� $ � ?�� )c4� 1.(  �3>%����a  	�S���a  ?�� $��6 	� �J %�  ��ON�� )?�� ��B�6 %��S Z����A Z�[d@���Z%3> Z�[d@�� �2  u!3� 1%3��� Z	�m ����A�3g� c%����a  	�S���a  $ � .?��  ^��MB� u!3� 1%3���  (%� �� Z	�m ����A ���%�2  �3>%����a  ��M�� ��259  	1/162   (%��� u���� %�  	 $3��$�ST��  �3> .?�� $ �  J�� ?V:� ���S���a  %�  	 K������ $3�� %� 1%3���  (%� ;� Z	�m ����A42  5� �����  (%�  J���� ��� %� �@	 )$�ST��  Z	�m ����A  1%3���  (%� ��160  ^��MB�  J�� �� ?V:�  (%� �% %� �3>�S���a  �J %� M�� %F� ���� h<�� .?�� $��2 ����� ?�� $��6 	� ��ON�r@�� �O� �� �2 ��L� K� � )?B�6 %��S �J  Z	�m ����A ���%�23%  ���� h<�� 1%3��� $3�� %F� 1/158  J�� �� ?V:�  (%�  ^��MB� %� 	 ?�� �����$�S %� h<�� K�� 1%3���  (%� ;� �� ����A T��5/175 MB�  (%�.?�� ��B�� ^��  ���5 K�7���� �%3� %����3!�5�)  ?�� $3�� ��ON�$�S %� �@	 ?B�7� %��S �J%���� ����� T��  �� ����A3% 3��� ^��MB� u!3� 1%38/15 ���5 Z (%� ���3!�5�  �)  K�� 1%3���  (%� ;� �� ����A �2 �@�m %���� ^J�2 �% ���5 �� �5	 .�S���a  	%����a  ?�� XJ ON� �� M�� 	 ?B�6 %��S Z����A3��� Z�[d@���S���a  )$3�� .?B�� ^��MB� �� �5	 r@�� ���%�2 �� �%�3� ���� %�                    5�� 1-  ���� �����7!�8 9�-���+ 2�/�:+2���;�0� 4)�
 �2���;�0� <�= ��2./2> <�= �2
�
2> ?�+0 9�-���+ � �@A 2��A BC�� � 2���;�0�  �@A2��D��� ���+ 
��A� �� #�����	� E 7F+      aa bab abb01020304050607080
Halothamnus glaucus Nitraria schoberiھ���� 	
در�د �وا
	 ز
��و 3%1% ��	
aa ba aa00.511.522.533.54

Halothamnus glaucus Nitraria schoberiھ���� 	
�ر�ت �وا
	 ز
����و 3%1% ��	
 aba ba ab012345678910
Halothamnus glaucus Nitraria schoberiھ���� 	
طول ر��	 �	 �(Cm)و 3%1% ��	
aa aa bb012345678

Halothamnus glaucus Nitraria schoberiھ���� 	
طول ���	 �	 �(Cm)و 3%1% ��	
 aa ba ab0123456
Halothamnus glaucus Nitraria schoberiھ���� 	
��"ص  
�	  ذر�و 3%1% ��	
aa ba aba0510152025

Halothamnus glaucus Nitraria schoberiھ�ی ����ھ� 	

&�ن ز%�ن �وا
	 ز
� (روز)�و��% 3%1% ��	
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 � 5� jA 	 ��%M� %�4  �3> �[@�[�3� ?�2 5� $�� ?�� $��6 	� �J %� ���% 	 �S���N ��O 	 ��B�6 %��S �[d@��� .?�� ����� ^��MB�  J�� �� ?V:��Z%3> ����A �2 Z	�m% 3  u!3� 1%3���8/98   (%� �S�� �3> ^��MB�  	3/76  .?�� $ � $3�� $��6 ���% �3> ^��MB�  (%� K���N 
���O$�S �%3� %� T��1/4  �S�� �3> ^��MB�  (%�  �� ����A %�%3  	 1%3���7/66  ^��MB�  (%� ���% �3>  1%3���  (%� ;� �� ����A %��� ���  c4�)2.(  �� ����A  $���J3  ^��MB� q��� 1%3���  (%�50  �� L� Z (%�  	 $3�� %� i��8/42 $�S %� Z (%� c4�)  � T��3 .(       5�� 2-  2./� � 2
�
 <�= 9�-���+2��D��� ���+ 
��A� 4 ����	�# <�	)� 0� H� ��+        5��3-  9�-���+ I�A ���J#2��D��� ���+ 
��A� 4 ����	�# <�	)� 0� H� ��+    ���  %� �%3� $3�� �� �MB��^ ?U�y 
�%R3��� )1% �MB��^ ���3!�5� $ J���  �. %� ��K ����% et  Khodakovskaya( )2009 .,al  �����  ��B�6 �2 3��� �@3@�J ZK��2 �� �J%F� Z �!367��B �R3'� $��2 	 ���3!�5 �	 ��M��  �% �P �% ?V:� ��  J�� ��%3> X�a6�� Z�MB��^ $��� ?��. %� 6�$� $�ST�� ��M �MB��^  (%� ���3!�5� %� �A��� �� �;  (%� 3��� 1% $ J��� ���3� �2 ����m� ���	% ��K �NO�� 
�%R3��� 1% @ ��c �MB��^ vg� 	 �MB��^ ����M fF! 	 %� [7�Z fP %� vg� �J%F�  ��� .5� 3� Z���7 R3'� 
�%R 3��� �� �	%� ���3A ?p� %F� XJ �� ��3� u!3� �MB��^ fF! fP l�3� %F� ���6. Zheng ) ��%�4�J 	2005( ����  ���� �2 ��3� %� ��L�� 3��� K4�� ?�� q��� �MB��^ fF! ��3� �Fy ��� L� �	 �MB��^ ?��� M���� ��3� @P � ) �3� �d�J�K Liu ) ��%�4�J 	2009 (3��� 1% �% ����3�� $���� Z�2 %� 
%3( ^�3A %F� q��� ����2 5���J% Z ��3� �Fy �����3�) B�L� � ���2 .�������K �� @��c %� 1���� ��3� ����� 	 �?<�3�4�� fP 	 ��3� �Fy ���%3� ��5� ���3!�5�) �J%F� %� 
%	��� 3��� 
�%R 1% ���3!�5� ����� Z�% 5� �3< ���� �� �J�. 5� 3� Z���7 ����M ���3!�5� %� �A��� 5%�K �2P���; �� ��  (%� 1%3��� %� $�ST�� ^J�2 ���B� ?��. 
�L@�g� 5��� Z�� ���? 3��� aa ab bc0510152025303540 	��� ر��	
Halothamnus glaucus

(Cm) طول 3%1% ��	
aa ba cb0510152025303540 	��� ر��	
Nitraria schoberi

(Cm) طول 3%1% ��	
 aa abab bb0102030405060
Halothamnus glaucus Nitraria schoberiھ���� 	
+*داد  رگ ���ه�و 3%1% ��	
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�%R %� ?U�y�J Z��� ��� Z6���J� �36��36 $%��� $��2 �� )Xing, 2007 &Lin (. Canas  ��%�4�J 	 )2008() E%�M6  ���2 �2 3��� 
�%R q��� �MB��^ ���3!�5� 	 �3> %��� A�5� 	 	 2 $ � ?��. �d�J�K E%�M6 $ � ?�� �2 3��� 
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�%R K�� ��(3� )=���������6  ^�A ���m ���	MB� ���%�2 5� ���!5� �g��� l���� �� ?L�V> %� �J �[�6t�	 K��d�J )x�< Z�3@3�� 	 ������� )�4�M�B Z ?��2 ?�� ��J��6 	 �3!3� �J��6 ^�3A 
��(3Q< �!3��3�.    ����� �
����� 
���  
− Acevedo, F., Cea, M., Sanhueza, S., Calabi, M. and Diez, M. C., 2008. Use of natural nanoclays as support material for manganese peroxidase immobilization. 5th International Symposium of interactions of Soil minerals With Organic Matter Components and Microorganisms (ISMOM). Chile, 24-28 November.  
− Ahmadloo, F., Tabari, M., Rahmani, A. and Yousefzadeh, H., 2011. Effect of cattle manure and 



 ���� �����  �! ����� ������ 	 
��� 
������26  $%���4  1039  decomposed litter to improve germination and survival of Cupressus arizonica and C. sempervirens var. horizontalis in nursery. Journal of Forest and Wood Products (JFWP), Iranian Journal of Natural Resources, 63(4):317-330. 
− Assareh, M. H. and Sardabi, H., 2007. Eucalyptus, description. Illustration and Propagation by Advanced Techniques. Reserch Institute of Forests and Rangelands Publication, Tehran, p672. 
− Calabi, M., Cea, M., Reyes, P., Jara, A., Sanhueza, S. and Mora, M. L., 2008. Comparative study of structural and physical-chemical characteristics of nanoparticles extracted from two Andisols of southern Chile: potential in agricultural application. Journal of Soil Science and Plant Nutrition, 8: 172-173. 
− Canas, J. E., Long, M., Nations, S., Vadan, R., Dai, L., Luo, M., Ambikapathi, R., Lee, E. H. and Olszyk, D., 2008. Effects of functionalized and nonfunctionalized single-walled carbon-nanotubes on root elongation of select crop species. Journal of Environmental Toxicology and Chemistry, 27(9): 1922_1931. 
− Cullen, L., Tilston, G., Mitchell, E. L., Collins, G. R. and Shaw, L. J., 2011. Assessing the impact of nano- and micro-scale zerovalent iron particles on soil microbial activities: Particle reactivity interferes with assay conditions and interpretation of genuine microbial effects. Journal of Chemosphere, 82: 1675–1682. 
− Dashtbozorg, A., Sayyad, G. A., Kazeminezhad, I. and Mesgarbash, M., 2013. The effects of different sizes of particles of a superabsorbent polymer on water holding capacity of two different soil textures. Journal of Agricultural Engineering, 36(1): 65-75. 
− Farrokhi, A., Galeshi, S., Zeinali, A. and Abdolzade, A., 2004. Evaluation of drought tolerance of genotypes of soybean (Glycine max (L.)Merr.) in germination stage using polyethylene glycol. Journal of Agricultural science and natural resources, 11(2):137-148. 
− Ghaffarpour Jahromi, S., Andalibizade, B. and Vossough, S. H., 2010. Engineering properties of nanoclay modified asphalt concrete mixture. Arabian Journal for Science & Engineering. 35(1): 89-103. 
− Kavandi, A., Jafari, A. A. and Jafarzadeh, M., 2018. Effects of osmopriming on the enhancement of seed germination and seedling growth of deteriorate seeds of sainfoin (Onobrichis viciifolia) in basic and active collections of gene bank. Iranian Journal of Range and Desert Reseach, 25(3):671-685.  
− Khodakovskaya, M., Dervishi, E., Mahmood, M., Xu, Y., Li, Z., Watanabe, F. and Biris, A. S., 2009. Carbon nanotubes are able to penetrate plant seed coat and dramatically affect seed germination and plant growth. Journal of American Chemical Society, 3(10): 3221-3227. 

− Kulkarni, M. G., Street R. A. and Van Staden, J., 2007. Germination and seedling growth requirements for propagation of Dioscorea dregeana (Kunth) Dur. and Schinz—a tuberous medicinal plant. South African Journal of Botany, 73(1): 131-137. 
− Lin, D. and Xing, B., 2007. Phytotoxicity of nanoparticles: inhibition of seed germination and root growth. Journal of Environmental Pollution, 150(2): 243-250. 
− Liu, G., Wu, S. H., Ven, M., Molenaar, A. and Besamusca, J., 2010. Characterization of organic surfactant on Montmorillonite nanoclay to be used in Bitumen. Journal of Materials in Civil Engineering, 22(8):794-799. 
− Liu, Q., Chen, B., Wang, Q., Shi, X., Xiao, Z., Lin, J. and Fang, X., 2009. Carbon nanotubes as molecular transporters for walled plant cells. Journal of Nano Letters, 9(3): 1007-1010. 
− Mack, M. C. and D,Antonio, C. M., 1998. Impacts of biological invasions on disturbance regimes. Journal of Trends in Ecology and Evolution, 13(5):195-198. 
− Mishra, V., Mishra, R. K., Dikshit, A. and Pandey, A. C., 2014. Interactions of nanoparticles with Plants: An Emerging Prospective in the Agriculture Industry, in Emerging Technologies and Management of Crop Stress Tolerance, Pages 159-180. 
− Fakhri, F., Kaboli, H., Jafari, A. A. and Bayat, P., 2019. Methods for Improving capar (Capparis 

spinosa L.) seed germination. Iranian journal of Range and Desert Reseach, 26(2):561-570. 
− Moghimi, J., 2005. Introduction of some important rangeland species suitable for development and improvement of rangelands in Iran. Arvan Publication, Iran.  
− Mukhopadhyay, R., De, N. and Kumar Das, T., 2015. Effect of Nanoclay polymer composite on growth and yield of lentil in a long term trial under rainfed condition. International Journal of Science and Nature, 6 (2): 209-213. 
− Naseri, H. R., Jafari, M., Sadeghi Sangdehi, S. A., Mohammadzade, H. and Safariha M., 2011. Effect of salinity on seedling germination and growth of nitraria schoberi. Journal of Rangeland, 5 (1): 81-90. 
− Norton, J. B., Monaco, T. A., Norton, J. M., Johnson, D. A. and Jones, T. A., 2004. Cheatgrass invasion alters soil morphology and organic matter dynamics 



1040 #$%�� &��'���� (� ��  ���	 )��*+�... in big sagebrush–steppe rangelands. USDA Forest Service Proceedings. 
− Olesen Ole, M., 2010. Desert revegetation, Sand altered to clay-containing water absorbing soil – CO2 reduction., Project manager, Nesahaugen, 47, N-4076 Vassoy, Norway. 
− Panwar, P. and Bhardwaj, S. D., 2005. Handbook of practical forestry, Agrobios (India), 191p. 
− Rahmani, M., Habibi, D., Shiranirad, A. H., Daneshian, J., Valadabadi, S. A. R., Mashadi, A., Boujar, M. and Khalatbari, A. H., 2010. The effect of super absorbent polymer on yield, antioxidant enzymes (catalase and superoxide dismutase) activity and cell membrane stability in mustard under water deficiency stress condition. Journal of Plant and Ecosystem, 6(22): 19-38. 

− Sabouri Rad, S., Kafi, M., Nezami, A. and Bannayan Aval, M., 2012. Study on seed germination behavior of Kochia scoparia L. Schard in response to temperature and water potential. Iranian journal of Range and Desert Reseach, 18(4):578-592. 
− Soltani, A., Gholipor, M. and Zeinali, E., 2006. Seed reserve utilization and seedling growth of wheat as affected by drought and salinity. Journal of Environmental and Experimental Botany, 55(1-2): 195-200. 
− Zheng, L., Hong, F., Lu, S. and Liu, C., 2005. Effects of nano-TiO2 on strength of naturally aged seeds and growth of spinach. Journal of Biological Trace Element Research. 104(1): 83-92.    



1041 Iranian Journal of Range and Desert Research, Vol. 26 No. (4)   
The effect of clay nanoparticles in synthetic polymeric resins on germination and 

growth in two species of Nitraria schoberi and Halothamnus glaucus 
 

S. Hosseini1, A. Sadeghipour2* and S. H. Nikoo3 
 1- M.Sc. in De-desertification, Department of De-desertification, Faculty of Desert Studies, Semnan University, Iran 2*- Corresponding author, Assistant professor,Department of Dryland Management, Faculty of Desert studies, Semnan University, Iran, Email: a.sadeghipour@semnan.ac.ir 3- Assistant professor, Department of De-desertification, Faculty of Desert Studies, Semnan University, Iran  Received:03/28/2019 Accepted:08/18/2019  

Abstract       The purpose of this study was to investigate the effect of clay nanoparticles in synthetic polymeric resins on germination and some charachteristics of Nitraria schoberi and 
Halothamnus glaucus. Seeds of two plants collected from sand consolidated station located in Razavi Khorasan Province, Bardaskan city, Kazem Abad village. Experiments were carried on in completely Randomized Design with three treatment and four replications. For this purpose, seeds were subjected to synthetic polymeric resins with one and three percent of clay nanoparticles in petri dish and field condition. Distilled water was considered as the control treatment. Daily and final germination percentages were recorded and germination rate, mean germination time, shoot and root length, shootlet fresh and dry weigh, rootlet fresh and dry weight, and vigor index was calculated. After 4 months from cultivation, the size of cultivated plants and the number of leaves from each treatment was also measured. The results indicated that there was a significant difference between all the studied factors of both species except germination rate and mean germination time, which was observed just in Nitraria schoberi. For example, the highest germination percentage of Nitraria schoberi in acrylic resin polymer containing 1% nano clay (51.75%) was higher than other treatments, whereas the highest germination percentage of Halothamnus glaucus belonged to polymer containing 3% nano clay (65.62%). About the plant growth, despite the different effects of various treatments on cultivated species, application of polymer and nano-particles led to increasing the length of shoot and root of both plants. Considering the different conditions of plants in nature, the use of nanopolymer mulches to improve the germination and vegetative properties of plants is recommended.  
Keywords: Germination, polymer mulch, clay nanoparticles, Nitraria schoberi, Halothamnus 
glaucus. 

   


