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Abstract Article Info 

Background and objectives: The conservation and management of endangered 

medicinal and industrial plants in rangelands are essential for the economic and 

social benefits they provide. Dorema ammoniacum D. DON. is an important fodder, 

medicinal, and industrial plant that is threatened due to over-exploitation. This study 

aimed to predict the potential habitat of D. ammoniacum using logistic regression 

analysis and to identify the environmental factors that influence its distribution in 

the Nadoushan rangelands of Yazd province. 
Methodology: We collected data on environmental factors, including topography, 

climate, soil, and vegetation, from the rangelands of Nadushan. Vegetation 

sampling was conducted in six homogeneous units using the random-systematic 
method. Soil samples were collected from the beginning and end of each transect at 

depths of 0-30 and 30-60 cm. We used variogram analysis to investigate the spatial 

structure between soil factors, and kriging interpolation and inverse distance 

weighting methods were used to prepare soil characteristic maps. The logistic 

regression model was used to predict the potential distribution of D. ammoniacum, 

using presence/absence data and environmental data. 

Results:  The results showed that the variables of saturated moisture, sodium and 

calcium percentage of the first soil depth, organic carbon percentage of the second 

soil depth, and nitrate of the first soil depth were the most important environmental 
factors affecting the distribution of D. ammoniacum. The presence of D. 

ammoniacum had a positive relationship with the percentage of saturated moisture 

and sodium of the first soil depth, organic carbon of the second depth, and calcium 
of the first soil depth, and a negative relationship with nitrate of the first soil depth. 

The logistic regression model predicted that 20% of the studied area had excellent 

suitability and 24% had suitable habitat for D. ammoniacum. 
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Conclusion: Logistic regression analysis was useful for predicting the potential 

habitat of D. ammoniacum in the Nadoushan rangelands, and the results can guide 

conservation efforts and management decisions. The study identified the 
significant environmental factors that influence the distribution of D. 

ammoniacum and provided a useful tool for identifying potential areas for 

sustainable exploitation and restoration of the species. 
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�A���  �  �#A��  ��#��  .#+B#"  ����� �  ��  '���  ����

  ���� 
$���DA. intermedium    
/��X� � �/#�X��[W T9W
  ���� �  �  I7	S. barbata    #/�  hS4 %�  d#N���  
/��X�


��
�D �� �#Q .��4��� 1'� � T4� ��:� �� ��`v� 8/��
�� ��� <�� �#�3� hS4 � ���� � �7 �#)&/�� �$� T4
)40  I��3AB .��4��� H�� ���#� #� �)/ �&7�CD � .(


�D �&+� ��9� ����� �#)&/�� 
$���D �$��  �7#�� �#7
  '�%#4  d��  '$�#�  ������  �^Q  .#�4�  .#�3A��  
��  �

8��%n$4  'L�  ��4#$:  �=#�  TX#�  ���/�pH    I7	  �

��  � B#S� ��� �7#�� ����W 
$���D � �� 
+� 8/��

  '$�:�  ����  �#)&/��  ����  I��3AB  .��4���  H��  �
Amygdalus scoparia  ���P,$� �#)&/��  ���� �� ��X
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�D 1'� �T4� T4�  ��  �V���  ��  ���~#�  T,L #�  �$��
)30  .(  

  �U�� �#� #� �#:� �7#�� ����D. ammoniacum D. 

DON.  )  .#/��\  ����#�  %�Apiaceae  �N��  �7#��  �(
�D�#�����  �  �B#4'$\  IT4��#�  #�  �#��  8/�  .  �4�#X  �#7

 ���#$: ���  *:� � 1'$�#U� �#U� �=��:�  �I�:�  ��#:�
���#�� 8/� .�:   .#�4� � � ��� .��/� ����  ������ �#7

) �� 
/�� .��/� ��: <�$W � �Q�:28  .(  #� .#7#�� %�
 �X��� H%��� �� $L ���  T4� �/���   �,:�� ��#A� �

� ��Q#4���: �#�� 8/�  �&/� � ���    .#/�W �)�� ���:
 ��`a� ��� ��#O �� ��  �#�	=#����   (=#����	 �̂�)  T4�  

)  ��  �� $L  �  �/���  Z�#P�  ��22  
7�CD  .�$�#�  .(
  �'&� �#A�� �/ .#�4� � .	 ��+B#� �#)&/�� ��� �� ���#�

#$: ���� T4� �%~ �8/���#$� .T4�  � � Tw#NO �#�O� �T�
  ���#� T�#$: �� ��� ^9� ���� 8/� g4#$� T/�/'� -�

�#)&/��  %� #�  *�+,�  8/�  .�:  �#A��  ����  8/�  �$�9�  �#7
  ���� T�U7� �� �W��D. ammoniacum   � �4��� Z'7 #� �

^9�  T�#$: �  �(/y�B���  -����  8/����p��`�  �  8/��
^7  �� B#S�  ���  ����  
$���D#�  8�$\    �!U�  ��  �W��

 ��C/�  #�  ]#!���  �  b#�K"�  ��#��  8/�  �7#)&/��  �#7
��  �#�O� � JKL� � .	 %� �#N�4� .#(�� �#,B %� ��P�

^7  �  ��X#/  g/���  �������9�  8�$\ ��9�  �  .	  %�  �����

�D  �&+�  #�  .����  #�  TX��  �#A��  �7#)&/��  �$��

#�O�  �  MNO  ����  g4#$�  ��/�/'�  �#7�#(7��  *"#$�  �
^7  .��  �#N�4�  .	  �&/�� *�+,�  8/�  �#A��  #�  8�$\

�#)&/�� %� ���#� T�#$:  .#�4� 8:�'� ����� � .	 �#7
��  �/�#)&/��  �  '�	  '7���  T4  o#4�  ��  g4#$�  �#7

1'�  ��9� #� I��3AB .��4��� H�� %� �#N�4� #�  �%#4
.': '7��� i�&� -�3�#�D �&+�  

  

I�� � ��
�N  

 �1;��
 ��
 �@��
 G�1+
  

  TO#3� �� 8:�'� ����� -�#: � B#S� ��� �+S$�
  �!/�+�45000  �� �#�(7  � �� ':#�80    <�t ��������

  �/#�X��[W ��',� � � .#���  � '!�� .#�4�9:˚53    �
΄1  �˝21  #�˚53 �΄45  � �Q�: 1�"˚31  �΄28  #�˚31   �
΄38    �˝30    -(:) �� ���Q �B#U: Y��1(  �#!B#t �+S$� .

 #/�  hS4  %�  �+S$�  8/�  ��#N���  �'O  �  T4�  ��:
2900-1370    ���T4� �4#$:��7  b#�K"�  o#4�  ��  .

�#)�3/�  ��� I/ �� ]���� �#722  1#4) �B#4  �#71375  
  #�1397  �'O � �+S$� ��'��#� s4��� �(110  ����  ���

  b���O �W� s4��� �5/18  ���#4 �W�  ���T4�  =#� .
�$: � �$: �+S$�-��9� �� d�� � ���B �� �+S$� � ����

  �!���� �+S$� .#���� %� 
4�D � ���'�� b�'7#&� o#4�
 �'O �� %�75  �'O '$N4�� � 'L�25  .�� 'L�  

  

  
�D# 1: G�1+
 "#�$� �������  ���� !� ����� � ���  
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 U�@	� I��  

��0� �N��� A��4)V '� /�����  

��
:�D  8��  �S���  �4���  ��R$�  -����  �  �7#��
  �&+�  ��9�  �  �S�,�
�D �&+�  ���#(�  �/%��  �$��


:�D  o#�+� � �+S$� �7#��1:25000   H�� �#$!� ��)
  ':  ��9�  (�7#��  �����/��X)2 b# B#S�  ���W�  ����  .(

���U�  ����'���X#P�  H��  #�  T/#4  
:  �  ����� -
bKD  */�"  %�  I��#U�3�4T(3����  �'���  �  ���p�  #7

  T(3���� �4 1�" � �T/#4 �7 � .': �#A��350   ����
���U�  T(3���� �7 1�" � .': �#A�� �����10   �� bKD

': 8�� � -Q�'O hS4 H�� �� �� �# ��    1�'W)1  �� �(
  ��L#X35    d�� bKD �7 � lm4 �': ��X�� �R� � ���

����|#�  'L�  �  �W��  �#7.	  
:�D  .':  T!`  #7
^7bKD %� I/ �7 �/#�X��[W T� Q�� 8�$\  �#N�4� #� #7
 %�GPS  .': T!`  

���� W�V � �0�L+� ,�>����� /�N  

 �&+� ��9� %� lDT9W �g�: �d#N��� ���Q� 1'� �#7 
  �/#�X��[W,� ��s  ���  ���X�ArcGIS10.4   %� �#N�4� #� �

 Q���T  X��[W�#bKD  �/ ���U�  �#7 ��':  T!`  �����
��  ���� �/#�X��[W T9W � g�: �#/� hS4 %� d#N��� �#7

�� .': |����4� bKD �7  �#)�3/� T&7 �4#$:��7 �#7
  ��#�	  ���  #�  �+S$�  Z��"�  �4#$:��725    �  ��9�  �B#4

bKD  �  �+S$�  ����  ��~#4  �#�  �  H�#�  8�)�#��  �#7
 ���U� .': |����4� �����  

����   ���U������   �=#�  �    �7  �#9���  �  �'���
 D �T(3����X��� -  �NO  ':  *U� %� �  �#730-0    �60-30  

 ���U����U� lm4 .': �#A�� �����  ��#��'W *U� �7 �#7
  d�UA� �) ': ��9� g��� ���U� � ]���� ^7 #�36    ���U�

.(=#�  *U�  X��D�-#7  #�  �W��  ��  *U�  �`a�  �/ �&����  ����  
��� � B#S�  �� ��" s4��� 60  ��#4���� <#���� : '  � %�  

.	  #W�/��  ��
��/8  B# X�T   � � B#S� ��� ���� �&/�
  *U�30-0  ���#4  T4� ���)31�� ( �/~ � 1�� *U� .��$�

60-30  ���#4��  ���  -����  .':  <#����  ��  *U�  .��$�
  ��#)&/#�%	 � =#�*!"  H�� #7�  1�U �  �%�'������   ':.  

�  -�#:  =#�  �/#U�:  �  �(/��X  b#�L�P18   �����#D
  �8: 'L�)  =#� TX#�  :-�#: ���p� *U� � ��  ]����

) d#!:� T��"� 'L� �(o� � T��4SP  �(T/�'7    �(/��(B�

) d#!:� ��#P�EC) =#� T�/#��Q � �'�4� .���� �(pH  �(
) I7	'L�TNV) �B	 8��� 'L� �(OC  �B	 ��� 'L� �(

)OM  �  �( )  ^/'4  :-�#:  1��,�  JK��Na)  b%�  �(N  �(
 ) ^�3��Ca) ^/��$� �(Mg) ^�4#�D �(K ) ��� �(Cl  b#$��� �(

)-2Co3��  �( )  b#$���-
3Hco)  b#NB�4  �  (-2

4So��  ( H��
�%�'�� �7#)&/#�%	  .': ����  

���� ��L	� � ���P� �N  

���� ��S�,� -���� �� ]���� �#7  �#7��[�� .��$�
  � -+�3� �� .'�': ��X�� �R��'� � ��fO �#7 ��fO

�� ������ ��3��� ��[�� .��$�  '� #� g����1    �0   i�&�
�UW  %�  lD  .'�':��  ���	 8��  �S���  �4���  ����  �#7

 I��3AB .��4��� H�� %� �S�,� -���� � ���� ��fO
^7 .': �#N�4� �/#�� ���� � �4��� #7��[�� 8�� �S�

  .��4��� �#A��^7 ���� �#7��[�� TNW I��3AB  �)�3�
  �~#�7/0  #/  �VIF   
��  %�  ��7  ��^7  -�B  8��  �S�

l�#/��� .	 %� �(/ �#7  .��4��� ���W� ���� .': ZpO #7
 ���  %� I��3AB  ���X�SPSS16.0    ��� �B# �  .': �#N�4�

 �� I��3AB .��4��� b��L) �S���1( ) T4�40 .(  
) �S���1 (  

Y=Exp(b0+b1x1+…+bnxn)/1+Exp(b0+b1x1+…+b

nxn) 
  ��B# �  8/�  �Y    �  �R�  ���  ����  �'��  1#U�O�

)b0+b1x1+…+bnxn(    �  .��4���  1'�  g/��cx #7

�D �#7��[�� �$��  .'$�37 �'$$�  

  8��  �/#fX  �#��#4  �  ]#!���  h/�&�  �  �4���  ����
 �  (�����/���)  #U����[�  -��,�  �  �/�A�  %�  =#�  -����

���  ���X�5.1.1+GS    �#U����[�  1'�  �  ':  �#N�4�
 .	 (�����/���)1'� ��#U� lm4 .': -��,� #7  :%�  ^��  #7

  �R� � #� 1'� 8/��9� � 1#U�� ���t � �/#U� ����� ��4��
� 8�X��^ ����� ���U� #U����[�  .': <#���� #S� 8/��

^7  �W�  ��  T4�  ]#+�  8��  T7#!:  �  ��#(�  �)�3�
�%�'��  #�  �S+�  �  ��'+� -c#N�  ���� g3O ��  �': ����

 .	  ��L#X  �  T9W ��  �W���� .#&�  ��  #7)  '740  8/�  .(
��  H��-��,�  �  �/�A�  �  ���3�  ��" �(/y�B���  �#7

�" %� =#� �$)U7#��� l�#/��� �U�� �!4#,� */�� �#�  ��
)39�� .(H�� ��#/%�� ��R$�.#�� �#7  � "#+� H�� %� ��#/

i�#: -�#: ��#�	 �����#D �4 �  *�S� �'Q 8�)�#�� �#7
#S�  )MAE/Mean Absolute Error Z��,��  8�)�#��  �(
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#S�  )MBE/Mean Bias Error^7 � (  8�)�#�� �pW 8�$\
#S� b# ���  )RMSE/Root Mean Square Error �#N�4� (

g4#$� 8�� � ���� � ':^� �� ��#�	 �����#D �H�� 8/��  ��
) ': <#���� �� �NL �� I/�� #/ �15  �16  �22  #� lm4 .(

.��  H�� .%�  �  n$�A/��  ��#/  o�( �  ��L#X  �7
)Inverse distance weighting/IDW ��C/�  �&+�  �(  �#7

  ���X� ��� � =#�ArcGIS10.4   �&+� ��9� %� ' � .': ��9�
  �#:�  ��+B#�  �#)&/��  �&+�  ��R����  -���� D. 

ammoniacum    �S���  IU� #�2  oK� �#9\ � � ��9�  �
)  I/  oK�  -�#:25-0  �  oK�  �(g4#$�#�  �#)&/��  :

)50-25)  �4  oK�  �(^�  g4#$�  :75-50  �#)&/��  :
�#9\  oK�  �  (g4#$�� )100-75 (�B#�  g4#$�  :  

 �+!"^7 .': �'$�.	 %� 8�$\1'� T,L �� �/#W    -L#O

�D %��#)&/�� ���� �7#)&/�� �$��  b�#N�� �}���� �#7


�D  1'�  �  T4� �#)&/��  %�  I/�7  ����  �$��  ����  #7
 ��fO �'� � ��fO *"#$� i��&� �  ���#N��  �/#����

���� ���  ����  ����  ��fO  �$�9�  ��#�4	  %�  �pB  ���  #7
S���� %� �#N�4� #� � B#  ���X�SPSS16.0    lD .': �#N�4�

  ��  ��~#U�O�  ��4��D  �&+�  ��fO �$�9�  ��#�4	  8�� �  %�
�+!" �$�9� ��#�4	 8/� o#4� �&+� *�#S� .���� � ': �'$�


�D�� � �$��  � #D#� ��#�	 %� �#N�4� #� �': T!` �#7
�����X��TerrSet18.31   ) ': �4���25   �  31(  *X��� �$�� .


�D hS4 �� gB#Q � #D#� ��#�	 ����  I/ #� �NL 8�� �$��
) T4� �': }/� �31  .(  

  

 O�� �  

bKD  hS4�%�'��  �#7  #�  �7#��  ���  �7  ����  ����
  1�'W � hS4 -Q�'O H��)1 (   �W�� #� .T4� �': �V���
 ��'+� �� ': �'7#&� q/#�� ��VIF   �T9W �#7��[�� ����

^7 � �I7	 �T��4 � 8: 'L� ���'��#�  �o� 'L� 8�$\
  �� *U� �� ]���� �(/��(B� T/�'7 � ^/'4 �d#!:� T��"�

�~#� =#�  %� �7  T4�1'� �A���� .  #7��[�� �/#4 #� �%#4
  1�'W � ��)2(  
�D ���� T4� �': �/���  �#)&/�� �$��

 .': �#N�4� � B#S� ��� ����

  

X�$= 1 :��0� AB� Y!��
 Z�![�� �� /�������� "#�$� %���
 �N��� /�N  

\��� �N��� [�� /����� ��0� AB� Z�! 

1 Artemisia sieberi-Aellenia subaphylla 2 

2 Artemisia  sieberi-Anabasis setifera 2 

3 Artemisia sieberi-Cousinia deserti, 2 

4 Artemisai Sieberi-Zygophyllum atriplicoides 6 

5 Artemisia sieberi-Zygophyllum eurypterum 6 

6 Artemisia sieberi-Ephedra strobilacea 4 

7 Artemisia sieberi-Seidlitzia rosmarinus 16 

8 Artemisia sieberi-Launaea acanthodes 2 
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X�$=  2: ��� G2= �$# ���( !� ���	
 �
��������� ����  

 }/�  �S�,� ��[�� �%�'�� 'O������   ��#P��� T�K� 

1 o�1   'L� Clay1 

2 d#!:� T��"�1   'L� Sp1 

3  ^�4#�D1   .����� � TU3Q K1 

4 ^�4#�D2   .����� � TU3Q K2 

5 ^/'41   'L� Na1 

6 �B	 8���1   'L� Oc1 

7 �B	 8���1   'L� Oc2 

8 b%�1   'L� N1 

9 b%�2   'L� N2 

10 ^�3��1   'L� Ca1 

11 ���2   'L� Cl2 

12 b#NB�41   'L� So41 

13 b#NB�42   'L� So42 

14  #/� hS4 %� d#N���  ��� e 

15 g�:  'L� Slope 

*) 1�� *U� �'$7 .#&� � '�30-0 ���#4 '� � (���2 ) �� *U� �'$7 .#&�60-30  ���#4 .T4� =#� (���  

 

  1�'W)3 (   (�����/���)  �#U����[�  ��  ]����  ���W�
1'� ���� �': <#���� =#� b#�L�P� �V���  �&+� �%#4

.#&� q/#�� .T4� �':�� �    �4��� ��� �#7��[�� g�t�
 r'��� ���Q s4��� � ��Q �$�� � ��#(� �)�3��� �R� %�

�� ���"  �B	 8��� � d#!:� T��"� ����  #U����[�  1'� ��
�� ���� ����  �4�� ^�3�� � b%� �^/'4 'L� �#7��[

T4�.  
  

  

 X�$=3: ��@� $�;� /��� �1;��
 ��
 �@��
 W�V A��4)V �V�� ^������� �� _��
 /��=�  

 ��[��    1'�
 �����/���  

�� � SQ �`�  
)0C (  

 ��#�4	 'O  
)+c0C (  

��`v� d# :  
)A(  

 8��!� g/�c  
)2R (  

 T!3�  
+C0C/C 

 ��#(� �)�3���  

d#!:� T��"�1)Sp1 (  ����  39/4  91/30  14200  156/0  858/0  ��Q  
^/'4 'L�1)Na1 (   �4��  94/0  9/1  211000  584/0  5/0   s4���  

�B	 8��� 'L�2)OC2 (  ����  005/0  02/0  16900  256/0  717/0  ��Q  
b%�1)N1 (   �4��  94/0  89/1  211000  417/0  5/0   s4���  

^�3�� 'L�1)Ca1 (   �4��  97/0  95/1  211000  19/0  5/0   s4���  
*) 1�� *U� �'$7 .#&� � '�30-0 ���#4 '� � (���2 ) �� *U� �'$7 .#&�60-30  ���#4 .T4� =#� (���  

  

�D  �&+�  �V���  ���� ����  �7#)&/��  
$���D  �$��

D. ammoniacum   %#��    �W�� -���� �#U� �&+� ��9� ��
  #� 1'� � �': <#���� -���� �&+� 8/���#$� ��� 1'� �

8��%  H��  %�  �#N�4�  ��  ]����  q/#��  ��  ':  ��9�  �#�	
 H��  T,L  ��#/%��.��  �#7 H��  %�  �#N�4�  #�  ��#/

i�#:  �  -�#+��  �A$4�#!���  �#7MAE   ) Mean 

Absolute Error(  �MBE  )Mean Bias Error  (  �RMSE  
)Root Mean Square Error(    1�'W �)4(    .T4� �': �V���

  -(:)2(  �&+� ���.�� �#7  ���� �#7��[�� �': ��#/
��  .#&�  ��  1'�  �#7��[��  ����  �q/#��  o#4�  ��  .'7

  �  =#�  1��  *U�  ^�3��  �  ^/'4  'L�  �d#!:�  T��"�
.�� H�� �=#� �� *U� �B	 8��� 'L� n$�A/�� ��#/

�S+� �� ��h�,L .��$� ��� � #9$� .': <#���� H�� 8/��
.%� H�� =#� 1�� *U� b%�  ��L#X �7  ���� �o�( �

^� Z��,�� � #S�H�� .�� ���.�� �#7 n$�A/�� ��#/
.%� ��� ��L#X o�( � �7H�� .��$�  T9W g4#$� �#7
.�� .'�': <#���� ��#/  

��  �':  H%���  1'�  8/��9�  1#U�O�  8�U��  ��R$�
  ���� �'��D. ammoniacum    ��S���  )2(   .T4� �': �V���
  ��  �W��  #��S���  )2(    ����  ��fOD. ammoniacum    #�

  �B	  8���  �=#�  1��  *U�  ^/'4  �  d#!:�  T��"�  'L�
 b����� #� � T!u� ]#!��� =#� 1�� *U� ^�3�� � �� *U�

 .�� �N$� ]#!��� =#� 1�� *U�  
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) �S���2(:  
P(D.am)=EXP((0.29×Sp1)+(0.073×Nal)+(18.951×OC2)-(185.949×Nl)+(0.422×Cal)-11.292) / 

1+EXP((0.29×Sp1)+(0.073×Nal)+(18.951×OC2)-(185.949×Nl)+(0.422×Cal)-11.292) 
 

X�$= 4:  ���� /��� ���( !� ��
 I�� "�� 2� ���� ���� /��� ���@ 
 �P�!��` �� I�� '� ���( !�  �$# ���� W�V A��4)V ����

 a� 5P; ��!��� X$
 ��  

 H��  

 =#� ��C/�   ('L�) #S�  Block kriging Point Kriging IDW NDW 

d#!:� T��"�1*)Sp1 (  

MAE  93/0  0/93 26/1  79/3  

MBE  036/0  0/036 1/0  77/1  

RSME  6/1  1/6 96/1  13/5  

^/'4 'L�1)Na1 (  

MAE 5/12  12/5 7/19  6/74  

MBE  49/1  1/49 2/2  6/27  

RSME 8/33  33/8 16/45  149 

�B	 8��� 'L�2)2OC (  

MAE 04/0  0/04 04/0  1/0  

MBE 001/0 -   -0/001 0006/0 -  03/0  

RSME 06/0  0/06 06/0  13/0  

b%�1)N1 (  

MAE  006/0  006/0  0/007 016/0  

MBE 003/0 -  003/0 -   -0/0026 002/0 -  

RSME 03/0  03/0  0/027 032/0  

^�3�� 'L�1)Ca1 (  

MAE 56/1  1/56 98/1  2/6  

MBE 047/0  0/047 1/0  02/1  

RSME 4/2  2/4 78/2  4/8  
*  1�� *U� �'$7 .#&� � '�)30-0 ���#4 '� � (���2  �� *U� �'$7 .#&� )60-30  ���#4.T4� =#� (���  
  

  
�D# 2:  ���� W�V /�N��b 
 ��@� a� 5P; ��!��� X$
 �� �$# ���� � �$# ����  
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 �
����D# 2    

  

  �#)&/��  �&+�D. ammoniacum  ��  �B# �  IU�2 
  �  �':  |����4�4  )  I/  oK�  :oK�25-0  �#)&/��  :

) � oK� �(g4#$�#�50-25) �4 oK� �(^� g4#$� :75-
50�#9\  oK�  �  (g4#$��  �#)&/��  : )100-75 g4#$�  :

  -(: � (�B#�3    �A��� � .T4� �': �V���20    %� 'L�
  ��B#� g4#$� ���� �#)&/�� �L�� -�24   #)&/�� 'L�  �

  �g4#$� g4#$� ����16   g4#$� ���� �#)&/�� %� 'L�

  � ^�40  �� g4#$�#� g4#$� ���� �#)&/�� %� 'L�  '$:#�
 1�'W)5 .(  

 1�'W �6    �'�	 #D#� g/�c �!4#,� �� ]���� q/#��
 
�D  �&+�  *�#S�  .����  .T4�  �  �$��%  T� Q��  #�  �$��

  ����  ���D. ammoniacum   .T4�  �':  ��	��  <��

�D �&+� �8/���#$� I��3AB .��4��� 1'� �� �$�!� �$��

 1�!Q -�#Q T,L ����T4�.  
  

  
�D# 3-  ��� �d6 X�0 6�D. ammoniacum "#�$� ������� ��  
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 X�$=5: �@`C ��� ������� G��L�
 /$��D. ammoniacum  

�+!"  �#)&/�� �'$�   �#)&/�� g4#$� ) TO#3�ha(  (%) TO#3� 

 �+!"1 )25-0(   g4#$�#� 181097 40 

 �+!"2 )50-25 (   ̂ � g4#$� 74912 16 

 �+!"3 )75-50 (   g4#$� 111180 24 

 �+!"4 )100-75 (   �B#� g4#$� 88561 20 

 �UW  455750 100 

  
 X�$=6: ��� ��@� "�� U���� ����
 "��1����M eV�# '� ���( !� �� �1+�� � ����  

 �7#�� ����   ��fO �$�9� ��#�4	  #D#� g/�c   � Q�� � �$�� 
�D �/#+� 8�� *X���  

D. ammoniacum  21/0  556/0  <��  

  

�P� � � f	� /���  

1'� �4���  g4#$�  �#7  .#7#�� 
$���D  �  �#)&/��
^�UP� �� �A$� �/��������� g4#$� ��/�/'� �#7  �:

��  ������  �/#4#$:  ��R$�  �  Tw#NO  �  H%��  #�  �#7
��9� .	 %� ��'/#D ����� ���� #�4�� 8/� � .T4� ����c #7

D. ammoniacum  �X��� � �� $L ��/��� �7#�� ��  � ��
  � �� ���� ��X� �W�� ��� �� Y��+�� �S� Y� �  �':#�

 .': <#����  
  �U��Q� ��X����D��) �S�,� -���� �`� *�+,� 8/� �

  ���� 
$���D �� (=#� �D. ammoniacum    �� ': �4���
  �  �S�,�  �#7��[��  ��  T4�  �':  '��v�  b#+�+,�  �

���� �#&���.	 b��`� �B� �'��� ��`v� �7#�� �#7  .#3(/ #7
)  T3��5  �  288/�  %�  (  �  �S�,�  -����  T�#$:  #�  ��

���� �#&��� #� ]#!��� 1#U�O� �� �+S$� �7 � �7#�� �#7
�� IU� ���� I/ ���+�4�  T3(: #/  T�+X��)  '$�27  �

36.#&�  �c#O  �4���  q/#��  #�4��  8/�  �  .(  ��  �

�� =#� �#7�����#D  ��� ���� 
$���D � �� ��`v� 8/��

#S�  q/#��  #�  ��  '���  � B#S�  � BEsfanjani   .��#(U7  �
)2018�� ��� 8/� .�� T+�#S� (�� '����  ��	 �#7%#�� -�B

  �c���  �  v��U�  �4���  ���  ����  .':#�  �#��  �/�pt  �
^� g�: #� ��:  %� ��10    ��#N��� �'O � 'L�1700    #�

2100    }���� b#9W �  r��  H��3�  #/�  hS4  %�  ���
� �� ���'$\ ��`v�  �/#�X��[W  q/#��  #�  �� ��'� .	 H��3

) �� T+�#S� �)/ b#+�+,�5  �14  �  37�� ��� 8/� .(  '����
 ��9�  .����  ��UW  %�  }����  -����  ��`v�  T,� ������

g�: �  ���L �W� ��&/�  ^�3�4~#�  �#7 T��"�  �  ��
^7 .':#� -�!Q 8/� %� �N���� ���� � �X#�#�  -���� 8�$\

#�  .����  v��U�)  �U��Q� �W�  8�)�#��  �  ��~#4  ��'��
 ���� ��fO � 
$���D �� (b���O�� ��p���`v� #7  � .'$:#�

  ��'��#�  s4���  ��c#O  � B#S�  �+S$�110  ����  �  ���
  #� s4���5/18  ���#4 �W�) �� ���2  ��� ���� �� (

 -/~ %�  .�� H��3� �': ��� �U��Q�  T� c� � �R�
�� ��� 8/�  �� .���  �#�� ��#��� '$�#� �/#� � ��	 �#7%#��

) �� ��#:�  ~#� �#� � �(&� -�#+� �7 .(  
.#U7^9�  %�  ':  .#��  ��  ��" ��S�,�  -����  8/��

�$ �  ��`v�  ��  ��  ��#�  b#�L�P�  �  ��fO  ��  ���
 ���� H��3�   '��v� .	 �� �' �� b#+�+,� � �� T:�

) T4� �':9  �18  �20  �27  �32  � 35  .( �c#O *�+,� q/#��

�D  ����  ��  T4�  .	  �#/��  ����  ��fO  �$��D. 

ammoniacum    ^/'4 � d#!:� T��"� 'L� '$�#� ������
  *U�30-0  ���#4  *U� �B	 8��� r���60-30  ���#4  � ���

  *U� ^�3��30-0  ���#4 b#�L�P� �pB r'��� 
+� ���
 �4���  ���  ����  ��fO  �  -����  8/���`a�  %�  =#�

�37�#A��  b# B#S�  %�  ��#�3�  �  .'$  ��#�  -����  ��':
�$ � ��`v����� ��� �� ��� ����W 
$���D � �7#�� �#7
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.	)  �� �X����D�� � �U��Q� -���� #� �3/#+� � #72  �11  
� 12 .(  

  *U�  =#�  d#!:�  T��"�  �q/#��  ��  �W��  #�30-0  
���#4T!u� ]#!���  �4��� ��� ���� ��fO #�  =#� ���  

��  r�� ���"  *"#$� ��  T!3� ���� ��fO *"#$�  � ��

�� .	 ��'+� ��fO �'�  d#!:� T��"� 
/��X� #� � ��� ��

)20    #�35   ��:� �9W�� -�#Q 
/��X� ���� ��fO �('L�
 q/#�� #� �� T4�Behmanesh  ) .��#(U7 �2019 T+�#S� (

.	  H����  ��#$�  .�� �#)�3/%  T����S�  8�� �  �  #7
�
��  d#!:�  T��"�  'L�  �.��#��  �#&���  �  ��`v�  8/��

^7  .T4�  ��:�  ��  ����  8�$\�/#�#�  b#�#W    .��#(U7  �
)2019^9� %� �� d#!:� T��"� ��� (��C/� 8/��  =#� �#7

���� 
$���D  ����� �7#�� �#7  �#)&/��  I/y�B���  �#7
�#�4^7 .'��� H���� o�B#\ #�	 .%�� � ���  � 8�$\

 8�� � �'$$� 8�� � -���� %� =#� .y����� ��c#O *�+,�
�� �P$� 8/� ���p���`v� .':-L#O � ��`v� -�B � ����

 b����[�  �� =#� �/�pt ���) ':#�21^7 .(  -� b%� 8�$\
i�#: %� =#� �B	��� 'L� �-L#O �#7 T�N�� � ����

  � B#S� � .T4� =#��/#�#� b#�#W  ) .��#(U7 �2019� (  ��
  .T4� �': '��v� .#7#�� �#&��� � .y����� ��`v� ����#�  

) .��#(U7 �2018  �B	 �#� 'L� � -� b%� 
/��X� ��� (
  ����  �#&���  �  ��Lonicera nummulariifolia  �$ � ��

��� H����  #� =#� b%� ]#!��� �� ��� ��)/ b# B#S� .'��
 ���� ��fO � 
$���D��� '��v� �7#�� �#7) '��6  �11    �

26  *U� �B	 8��� .(60-30  ���#4  ^9� -���� %� ��� ���
��`v� ���� H��3� �� ��p�D. ammoniacum  ��  .'�	 T4

%�  �B	  8���  .	  �!�  ��  �  =#�  �B	  �#�   b#�L�P�
 ���� d�$� �#+��� T/�/'� ���� �� T4� =#� �/#�U�: ��

^9�  %�  �  ���  ���Q  �R�'�  '/#�  d�$�  ��  �`a�  -����  8/��
������  ��)  ':#�34  � B#S�  �  .(��'t#���D  �/#c�    �

)  .��#(U72014  �#&���  �  =#� �B	  8���  ��`v�  ��  ���  (
����  ��  �W��  #�  .T4� �': '��v�  �7#�� �#7 ���p���`v�

  ���� �#&��� � ^�3�� �P$�D. ammoniacum    �+S$� �
  �%~ � ^9� �L#$� %� ��P$� 8/� �� ': i�&� �/ 8:�'�


$���  ����  �  .	  ��'+�  �  ���  .#7#��  �(/y�B���  �#7
=#� ����=#� � �(7	 �#7��9Q �#7  �� �': -�(&� ��

=#� ���� � ��B�%#� �#� n$4 ������X ���: �#7 .T4� .�

�� q/#�� *�#S�  ���� ��fO ��c#O *�+,� %� �'�	 T4D. 

ammoniacum  ) ^�3�� ��'+� 
/��X�  #�2    #�14    �('L�
�� 
/��X�  .'�#/��'t#���D �/#c�  ) .��#(U7 �2014  �� ��� (

���� �#&��� � ^�3�� ��`v�  '�/v� �� ��� '��v� �7#�� �#7
  �c#O  *�+,�  q/#��  �'$$�T4� .	  %�  .�/#W  %�  ^�3��  ��

-�(&� b#!����  �#�� �/p[� � 8/���#$� �T4� I7	 �'$7
��  �  ���  �`a�  -/' �  �  ��K�pH   ���'/#D  �=#�

=#������ 
+� ��� =#� .#U��#4 � #7) �� �/��411  .(
 �� �#9� � �� �� �&/�� ��� �� #:� �N�� ���� ��fO

-�U(�  T4�  ~#�  ��'��#�  %�  -L#O  T��"�  ��  �  �'$�
=#�n$4 %� �� �/#7�� � I7	 � ��/�
�� ^�3�� �C/�  ���

 ��  �'�����������  H%#4  ����  '���� <�3,�  ���#$:
  *U� � =#� ^/'4 
/��X� �c#O *�+,� � .�:30-0  

���#4) ���10    #�40    ���� ��fO 
/��X� ��#� ��� ('L�
  q/#�� #� �� �': �4��� �����'t#���D �/#c�   .��#(U7 �

)2014 .�� T+�#S� (  
 b#�L�P�  ����  �4���  ���  �#)&/��  �Q��  �

��  =#�  -����  �R�  %�  b�#N�� ̂ 9�  %�  ��  ':#�  8/��
 �P�&�
�� 8�:� .	 �#7 �d#!:� T��"� #� ]#!��� 8/��

 ��`v� T,� -���� 8/� T+�+O � .T4� �B	 8��� � ^�3��
  � H�#� �A��� � � ��� ��'��#�T:  ��� �+S$� �#7

�� �N�� .#7#�� 
/�� 
/��X� ��#� � B#S�I/ �C/��B#4  #7
.	  %�  �  �':  �N��  ���  89D  �4���  ���  ���� ��  �/#W

�� ���Q ��`v� T,� ���� 8/� ��fO �T4� �B#4'$\ .���  
 1'� �&+� *�#S� .����  � � Q�� �&+� � �': �%#4

 #D#� �#� � *!" �� B#S� ��� �#)&/��    �����556/0  ��  T4
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