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 	� ��C� ��� D�	E�� F��G� & F	)	(1�� & 	�!� ���C� HI� 04	+� <� �	! "'1�� �	J K�5��6� ������ ,��� & 0�����

���� �2��-� . M	(1�� �'1 ��N+� <� HEO1 ���"J	P ;��� �	J�����	� & Q	4 �	J���6	R ����  �� S.��  T��� *1��� 

"��&" V�	'� S��	5� �� ::W@ ��	�XJ  #	Y!� 3���!�	� 3	��� �� *I�&0R��Z� . ��N+� ��� ����[\ S!	��� KJ �� ��	] ���& 

 �� ,�	=��� 	� ^	=1�� & 0�C �_� �	J <.E!GIS�  SJ	P ;��� ������ <!��! �	+(� & <�	� 3��+% <� Q	4 & �'1���P� .

 �S`� ,�	� �F�� D(I �� Q	4 �	J���]	RpH �EC & �'1 3	��4	� & 0R	� � SJ	P ;��� �	J�����	�)K]��1 & ;��� b	1 (

�� d�.� S'1�� �	J <!�P �� ����'1 ���� . �� ,�	=��� 	� ef� ��	�� �	��&��� S2�5(�J �g�� 	� Q	4 �	J���]	R 

����P S���� 	J <!�P K]��1 & SC	1 ;��� . SJ	P �	J <!�P �&� �� Q	4 �	J���]	R �Gh1 <6 0�� 3� �2!	� i�	�!

05! 3	5X� . j<'`	k� ���� �	J���]	R ��� �� �� EC �pH & SC	1 ;��� �&� �� �� �G� ����.� _1�1 <� /� &  EC �

& 3l&��! �/� pH��.� 0�� <���� <Ek+� �� 	J <!�P _$m� K]��1 �&� �� �Gh1 ��.  ^�! <� <�5� �Gh1 ��� 3��� <�(`�

0�� F&	=�� ;��� . & ��� <� ��	I Sg	4 SXR��� n���� �� SJ	P o!�P �J <] ����P d�.� �i�	�! <� <C�1 	� �+p�J

 F&	=�� �2�� �	J <!�P ��� n���� �� <] ��	� S� F	� o����0��.  

6����� !�
278  :  �K]��1 �;��� b	1 �g��Q	4S�	R��qC F	%r)� �	J <!	�	� �S'1�� 3	J	P �. 

 Investigation of Soil Factors on Crown Percentage and Abundance Range Species using GIS ((Case Study in part of 

Rangelands Vaz Watershed)  

Abstract 

Management and optimal utilization of ecosystems need to identify their components and the relation and interactions 

between these components. The purpose of this research to determine the correlation between soil factors and vegetation 

parameters in a part of the Watershed rangelands in the Mazandaran province. The area of rangeland was about 2296 ha. 

For this purpose, 25 land units were selected by overlaying the slope, aspect and height maps using GIS as a foundation of 

sampling of vegetation and soil. Soil factors such as N, organic material, pH, EC, texture and structure were determined. 

Then plant cover parameters (canopy and density) measured for some species. Using statistic methods, correlations results 

showed that between soil factors and percentage of canopy cover and density in studied species identified, the effects of soil 

factors on studied species were not the same. EC, pH and clay were more effective on canopy and EC, clay, N and pH were 

more effective than the others on density of most of species. Also these relations differ with kind of vegetation. Also results 

showed that each plant species grows and lives in special edaphically condition that is different for others.  

Keywords:, Soil, Crown percentage, Abundance, Range species, Geographical Information Systems (GIS).  
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"J	P ;��� & K$I� V�sO� t	4��  &�0�� ���	� ���� 	� u+� �]�v �?: [ . "6	4 n���� & "J	P ;��� ��

 ���� ��C& "s�.� n��&�<] ��	� "� D�	E�� F��s� <-$� 05! <��5-� ]:�v w?[ .	���% " <�J "$g� *(+� t	4

0�	���!	P�� ��� ���� ��&�
 �	�!	6 .�� & "-��R v��4.��� ^�! & ��J & x� 	� t	4 "�	S ��C& <� 3� �� <6 

�+6 "� �q1 ��� "� .���� 3	J	P ;+6��� ��2`� & ��� ,�O! �"!� <!��C �� "!�&��R �G	1 t	4 �	�Py�& ��� ]?v �:�[. 

�m 	� KE�5� ��) <� ,	P <] 0�� S$���% �� �q1 �	��P �<Ek+� z� SJ	P ;��� _]�1 �� �q1 �Z` �G	1 0O1 KE�5� 

 ���� ���I 3�]wv �:w�[.  

 KE�5� ��) <� �.� <6 "=$��� �	J ,�	=��� & K�5��6� V�	'1 �� 3	J	P K�� ;E! <� <C�1 	�KE�5��m 	� "� 3� �� 

,y�& <� "kO� D���% & 3	J	P �� n��&� 04	+� F�&�
 ���	�! t	4 & F	(G 0�C � ��Z�	! x	+�C� ���� 3� �����	�0� j

 ���C�� n��&� 04	+� 	� ���� "� d�.� 	�J	2.�&� 3��1& "J	P ;��� F��q1 & K6��1 �;+6��� D$%���.  

<'`	k� ���� oEk+��T�&�O� �� <] ��	� S� ��& ���� T��� �� S.��  "{B ' @  ºA:   	1 "?B ' �: ºA:& SI�� V�)  "{} ' 

�w º ?A 	1  " �� ' �}  º?AS`	�� ~�%   ,�� *I�& 0��.  V�	'� S��	5� 	� S���� ���� oEk+�::W@ DI��� ����� ��	�XJ 

 ^	=1���WBB ^	=1�� ��]��� & ��� ?�BB0�	��� �k� �� ��� .,l�(�� �&� /	�� �� <Ek+� ���J & x� � x�)�� <�! 

��	� S� V��'� ]Av �A@[ . �&�� ��& T��� S'1�� H)	+� �� SP�!�	� n����wBB ���$� 0�� .� n����<!	`	� �	�   C 

� �\  �&�O� �	5� SX.4 T�&� &0�� ]8v �:�[. 

          ���� ��C& S2+1	2+1 M	(1�� SJ	P ;��� �	J�����	� & "6	4 �	J���6	R ��    .         ��=� �� F	�)	(1�� ���� S2!�2� S�	�	+�

                   ��+] 	=�� S��� ;E! �!��1 S� ;�	��R �	�� & Q	4 & x� �� 0�	=� ����� �	J <g�% SJ	P ;���  ���J       �H�EO1 ���� �� 

 t	4 �	J�����	� ;E! "������ 3	J	P ;��� b	1 �g��& K6��1 ��0�� ��& ,��� *1�.   

3��	-�J & ���� ]�v �?:@[ "���� �� <6���+�� �&� �	J/��P ��� 	-���� ��  #	Y!��!��� �!��� <Y�! ��� <�  <6 

	� 3��� �0�	$I ����� 	� �� <!�P _6�1 & "J	P ;��� K6��1 "-��R F	g�s4 & ���$g)	�ER� (���� M	(1�� t	4 .

	+� �<3	EEO� ��� �N! � <� "J	P ;��� �g�� & ���� "2�5� t	4 "�	�� F	g�s4 <� <Ek+� �� �� 	J <!�P ���� 

0�� <�5��& t	4 F	g�s4 �2��.  

u+`&�  3��	-�J &]�v ��@B[ �&� �� <6 "���� �� Acacia harpophylla`�+��6 �� �!��� #	Y!� �+� 	� <6 �!��6 ,�J	.� 

t	4 H�% & "`�	(1 K5$6 ��=5R �K�	�� ���P�P �F�� �"`� ,�	� D(I �� "�	J���6	R ;���R�� <!�P ��� "C	1 ;��� �g�� 

��	� "� ;���R�.  
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 3��	-�J & /	�56]Wv �A{[  /�5` <Ek+� �� <6 "EEO1 ") )3	!�� ( <6�!��� <Y�! ��� <� �!��� #	Y!� �� ��

 t	4 �	J���6	R)pH �H�% �ECV�	(1 D�	I K�	�� & K��� �( �	5� ���6	R �� �<`	��+� 3	J	P ��	P�!	� �� t	4 H�% �

���P "� x�5O� "�	��.  

 3��	-�J & 0R&�2!��P]�B[ �&� �� <6 �� <'`	k� ") \ <6 �!��� <Y�! ��� <� �!��� #	Y!� 	(�	! �� �$��� ,	2.�&� [ 

 �,	2.�&� 3��� �	�� 0$'�pH ���Z��q1 & "Ok� t	4 pH�!��� ���.� "J	P ^�+1 �	J ,	2.�&� ��	� <� 0(5! 	�!�  . ��

��	� "� 	J ,	2.�&� ��	� �� ���6 	J ,	2.�&� ��� t	4 �� ���E� <-`	� .  

 3��	X�J & ��='C]99v ��:[�� �� SJ	P �	J �1 ;+]��� �� SkO� �	J���]	R F��G� S���� ��  ��� ,�] 0.� *1�

 S� ��ZP�Gh1 3	J	P ;+]��� �� zJ� & �P �xZC D�	I K�	�� �0R	� ����� D(I �� Q	4 F	g�s4 <] �+�R�P <Y�!

�+�	�.  

 S(�	��)]�:v �A:[ �&� �� <] �� <'`	k� �� ;��� M	(1�� SJ	P 	�  �	J���]	R"6	4  <] ��� <Y�! ��� <� ���� #	Y!�

	J���]	R �� ��]	4 �S �/� ��=5R  pH& EC���� 	J <!�P K]��1 & SC	1 ;��� �� �� �G� ����.� �+.  

  

 � ��$92�:	 ;��  
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 ���� <"��& " V�	'� S��	5� 	�979�[ �� ��� �� SX� �	�XJ
S`	�� ��(`� �	J < <] 0��  ;�� S��+C F	%	=1�� ��

<�R�P ���I ���! 3	����� *���1 �� �3	�5�� 0��.�� ��� 
O` �� <	(��E1 S!	X� 0'I�� �	 " ;�� S!	� 0�5I ��

	(��E1 & ��P S� �	C 3���!�	� oEk+� S�	=O��� " x�+C �� 3� ,�%	I <] ���� 0J	(� S)&��� <� & V	�� <C��� 3� /��

��	� S� .��
 V	�� 0�� <� ^	=1�� SY���1 ;J	] 	� ��]Z� o)�+���C �	��&� <� z���! ( ��4 �	��� �� <2$C H)	+� <�

���� S� Ds�.�� SIr� *1��� �� S.�� <'`	k� ���� oEk+� 
 <] ��	� S� ��& ���� o�� V�) S�	R��qC "{B ' @  ºA:   

 	1"?B ' �: ºA:& SI��  ~�%S�	R��qC "{} ' �w º ?A 	1  " �� ' �}  º?AS`	��  0�� <�R	� ���E���  .<Ek+� ��� S��	5� 	� 

 V�	'�::W@�� DI��� ����� ��	�XJ  ^	=1�WBB ^	=1�� ��]��� & ��� ?�BB0�	��� �k� �� ��� . �� ;�� D`� <� ��& S'1�� 

H�%K] HR� D�	� 	J DR&�� HR� ����.� �Q	4 �	J  A & C <� �n���� �� �� Q	4 H�% ��]��� <] ��	� S� AB ����!	� 

��� S�. 	�]	4 �<Ek+� �	�� ;�	��R & �	�� _� & SR��P���1 n���� D`� <� ,�!	� SI	� S������ F��g <��!�  D�	X1 & 

K] 	�!� DR&�� S+� & z(� 0R	� ����� & ��	� S� .  

 �HEO1 ��� #	Y!� 0�C/	E� 	� <Ek+� SR��P���1 o.E! �����ABBBB: � <�1 ����P. nO� �� ef� Arc/Info �� ,�	=��� 	�  

<�	!�� Arc edit S��I� <Ek+� SR��P���1 o.E!  ��. E! ,	2!� <. SR��P���1,�� "��I�  nO� ��Arc view & ;����&  	�

���R� #�! ��� F	!	X�� �� ,�	=��� �^	=1�� F	E() �	J <.E! ����� �� @ �r�4� <+��� 	� S%	=1�� <E() :BB�� �'1 ��� . _� 

 ��A <E() &  0�C_��!   ��W ����J <Ek+� 	� ,���J S%�R & S$g� 0�C 0.J D�	� <E() ) 3&��0�C ( ,�	=���	� <Ek+�



 ٥ 

�� ����P <�1 ��C�� SR��P���1 <.E! . H=$1 	� ef� 0�C& _� �^	=1�� F	E() �	J <.E!_� �2��X� 	� �	J���& <.E! �

����� )��	]���& ( T�!�P�� �� <] �� <�1[\��	� S� �2�J ���& ) D-�9( . _� �^	=1�� �N! �� �	J���& ��� �� z� �J

 ����� _� 0�C & n������	.��+�5J S. ��	6 �	J���& �'1 �� �'� ����� 0�� �� 	� �GPS SR��P���1 o.E! &  

ABBBB: ����	]���& �J �� & ,�� <Ek+� ���& "C	1 ;��� �g�� K]��1 & Fr� �&� �� ,�	=��� 	� <!�P _5���  <!��! 

����P ������.���	]���& �J ��  9� Fr�  S'������ z�"R�	s1 ��) <���� �1	��5�E�5����P . 3	� ��� ��� �	J���& 

 ,�	��9 �[7&  [\ �	J���& ��� ,����& �	J <+��� �� 3�� *I�& D`� <� [ & � & 	��&� nO� �� 3�� *I�& D`� <� 

 �	J���&9\ �[9 & [[0R�2! ���I ������ <!��! ���� 3�1�]� & D2+C T�&�O� �� ��R�P ���I _(� <� . ���������� <!��!  

���& �J �� �Q	4 ��DR&�� �� Q	4  �� H�% ���� �����!	� & 0����� DE�+� ,	2.�	��� <� D$O1& <��Y1 ���� 	J <!��! 

���! .ef� ���R� #�! �� 	J ,��� SPSS#	P <� #	P T�q�� �+� 3���P� & S2�5(�J �	J 3���� �� ,�	=��� 	�  D$O1 ���� 

0R�P ���I.   

  

<=���  

�>�	 ���� 
�� �8��	 �  

 SC	1 ;��� �g�� �'1 �� Dg	� i�	�! K]��1 & �� zX=1 <� ��	] �	J���& �� z� �J �� <'`	k� ���� �	J <!�P

`&�C�	� �  &: 0�� ,����P <���� . <X+�� <� <C�1 	�9�`&�C �� <] ����%� �Z` �� �E�5� ��	] ���& �J �� Fr� �	�� &:  

��� V	��! <� <C�1 	� �!� <�R�P ���I0�� ,�� x	��!� 	J ,��� �� �� SR�	s1 ��) <� �	J ,��� 3.  

  

?�� ������8��  

 V&�C �� ��	] �	J���& �� Q	4 �	J���]	R S���� �� Dg	� i�	�!? ����P <����.  3	.! Q	4 �	J���]	R S����J� S� �

J 0�5I �� �� <!�� 3	��4	� ����� <] ,��� S+� S��` 	1 S��` �<Ek+� t	4 _`	m 0R	� <] �� S('X� 3	��4	� & SOk� �	

��	� S� S!	�O1 �	J 0�5I .��	� S� Ss�.� 3	��4	� �I	R Q	4 �#�� �� �� ;� ���� D`� <� H)	+� �� S�'� ��.   

  

���$@ ��� A27:	 +� A��( <=��� 

  S���� ��N+� <�M	(1���� ���� �� Q	4 �	J���]	R 	� <'`	k� ���� �	J <!�P K]��1 & SC	1 ;��� �g��  S2�5(�J 3

�,�	=��`&�C�� <)���� i�	�! & �� �	� 7 & A����P <���� . ����  �� z� �J K]��1 & SC	1 ;��� �g �� �� n��&�  S����

 	J <!�P)<�5��& �q�� 3��+% <� ( S]	4 �	J���]	R &)DE�5� �q�� 3��+% <� ( �� �G�� D���% 	� D�	% ������� �'1 &

+� 3���P� �� <�5��& �q������P ,�	=��� #	P <� #	P T�q�� � .  ,�	�� �	�`&�C�� <)���� i�	�!@  &{0�� ,�� <���� .  



 ٦ 

��	] �	J���& ��+� b� ��N+� <�	J <!�P &  �� S]	4 �	J���]	R 	� M	(1�� �� �&��CCA ����P ,�	=���. �&� CCA <� 

��	6 �	J���& ��+� b� )�&�"-�l�`�R�����l ������ ���& 	�  ((1�� �������� "� "kO� D���% 	� M	 .CCA3��+% <�   

   �� ���'1 KE�5� ��+� b� �&�S�� ��. & ��	] �	J���& �r�4� 	� <�	.1 3	� ���+� b� �� ��J S�&� �+� �� 

<!�Pها در ارتباط با ��	� S� 	J <!�P & 	J���& o5�	E� ��N+� <� S]	4 �	J���]	R .�6 _1�� "+'� <� ��+� b� 	Y+�� ��  3�

V��+6 D���% <�	.1 _5��� K6��1 & ;��� b	1 �N! �� 	J <!�P 0�	�!� <� M���� ,�++6)  �	�$X�: 	1 w(.  <� <C�1 	� i�	�!

 �� <$g	� DX�[ �	J���& 99 & 9� �	J���& <X`	� �� j�+�	� S� /� & 3l&��! �S`� ���� �Gh1 0O1 _1�1 <� \ �9� & 

[��� & ���� �G	1 0O1 _1�1 <� �	J���& �+p�J ��!��� ���I � �� � 9� & ��!��� ���I �� �Gh1 0O1 ��.� . 3	�J 

���)  D-� �� <6� ,��� 3	.!�� � <!�P Phlomis ���� ���I /� & "`� ���� �Gh1 0O1� �	J <!�P 	�� Agropyron� Trifolium 

� Taraxacum & Forb "`� ���� �Gh1 0O1 ��.��3l&��! �I �� & ���� ,&r'� j�!� <���� ���� �	J <!�P Plantago � Poa & 

Grass �Gh1 0O1 0�� "+� �	�6	4.  

 i�	�! & "���� �	� �&� <� �! K6��1��� <� <$g	�0�� ���  :  

      �� ,�� <���� i�	�! <� <C�1 	�   D-� 7�    <!�P K6��1 Phlomis    "`� ���� �Gh1 0O1�     ���� ���I 3l&��! & /� .     K6���1 <-`	� �� 

 �	J <!�P Agropyron � Taraxacum� Circium  & Poa          ,&r'� j�!� <���� ���I �� & ���� �Gh1 0O1 ��.� �      �	�J <�!�P K6��1 

Thymus� Onobrychis & Plantago �!��� ���I �� D�	% �Gh1 0O1.  

 

��2� �B2�� � C:�  

P ,���!� �	J���]	R �� S=$��� �	J S2�5(�J ,��� 0��� i�	�! /	���� SJ	P ;��� �	J�����	� 	� t	4 ,�� ��

 �� S�	! 	� & �2��X� �� 	�!� D�	E�� F��G� 	� �2��X� �� SXR��� �	J�����	� 3��� DE�5� �� S�	! �!��1 S� <] �� ,�J	.�  

0�� ,�.! S���� ;J&y� ��� �� <] ��	� S�	J�����	� & F	=g.  

 M	(1�� �� ,�� #	Y!� �	J D$O1 & <��Y1 <� <C�1 	� <� ���� S+'� S2�5(�J �SXR��� D���% �� �� �S!���P� n��&� 	�

 �	J�����	� �� _1�1EC �pH �N���� 0��� D] ;��� b	1 	� 0$� & /� �S`� T�	� .�  <���)  <]pH �N & OM 	� 

S=+� S2�5(�J ����� D] ;��� b	1 �g��&  EC  0(�� S2�5(�J ����� D] ;��� b	1 �g�� 	� 0$� & /� ��+�5J . ��

0�� ,���! 3	.! D] ;��� b	1 	� �� ���� S+'� S2�5(�J �� <] S`	� .  

0$%<-+��  ��  �g�� S`� T�	� & ;��� b	1 F�� & ����P ,�J	.� S=+� ok���0�� 3� S�	J���& �� S`� T�	� 3��� <] 

���& ��� �� �Z` j��	� S� #�� ���)� DO� 	� ���� ���I 	��&� ���)� �� <] 0��	� SJ	P ;���  �#�� �	�� ���� D`� <� 	J

0��	� H)	+� ��� �� S��� F���R ��C& 0$% <� �S`� T�	� S`& 0�� ���] . V	� �'� �!�	� �&� 	J 3	X� ��� �� �� #�� �P�

                                                 
1- Canonical Correspondence Analysis 
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��	� S� ;���R� S���! ��� �� SJ	P ;��� ��	� S`� T�	� D`� <� <] ��� S� ,�J	.� S1�� �� .�J �! F�� ���� �� �

��	� "� H)	+� ��� �� ��.� "��� 3�&��R F���R & ����� ��C& �3� 0$% <] 0�� ��	g n���� .&��&� & ���!�]9? �

v�}A[ "�	�R �]�wv �A� [�!��� "��	.� i�	�! <� ��4 F	EEO1 �� �! � . DO� 	� 	��&� ���)� �� <] 0�� �6� <� #��

�&�5� & <����� ;J	6 D`� <� �#�� ���)� 	J K5!	P��&�-� �	�4� �� ����6 0��)� & 3y56� �t	4 b�R & D$4 3�� 

 ���� <6 �+6 0(�1 & D��(1 �� <!�P <� �� F�� ��� �J���! ��	I <Y�! �� & ,�� <��	6 	�!� 0`	'R 3��� & ��P "� ���I

��	� ,�	=��� & xZC D�	I 3	J	P.  

0$%<-+��  ��  �g�� & ;��� b	1pHok��� t	4  ����P ,�J	.� S=+� 0�� 3� <]  pH <6 "1��q1 & t	4 ���	� ���� <� 

 ��I �	5� "2�5(�J ��� _� H)	+� �� <6 ,�� d�.� �$��� F	EEO1 ") & <���� "2�5� �J� "� �� D-.1 Vr4 ��

���� "P�!�	� 	�. S!	�5J�] <� <C�1 	�  3���#�� ���] �$'1 D`� <� ��� _� H)	+� �� �<Ek+�� �	+m �� SJ	P ;��� 

0�� �����4�� ���.�.  

� ;��� b	1 & /� �� 0(�� ok��� ���� �� j,��� _`	m S�	�� _���1 �x�)�� S���! �� �<] ��] �]� ��) ��� 3��1 S

3��� <� �J �Z` S� ��.� �! 3� �� Dg	� /� 3��� & ,�� ��.� S�	�� _���1 ���	� ;���R� 0��)� ��P� . SR�) ��

I �/� n��1 Q	4 �� x� �����2! F��I 3��� �	� & 0��)� ;���R� <� <C�1 	� �Z` j0�� �	� /� n��1 x� �����2! 0$�	

��	� S� ;���R� �! SJ	P ;��� 3���.  

n��&� 3����;��� b	1 �g�� & t	4 F	s�.� ��  ^�! <� <�5� <!�P0�� F&	=�� . 	J /��P ���� �� <X���k� 

S2�5(�J ����.� �� _1�1 <� pH & EC  ;��� b	1 	� 	� <] ���� ��C&pH 	� & S=+� S2�5(�J EC�!��� 0(�� S2�5(�J  .

	J x��R ���� ����/� �0$� ��� �� _1�1 <� S2�5(�J ����.�  EC �N �pH& ���� ��C& ;��� b	1 	� S`� T�	�  . <]

 ��� & /� �0$� ���  	� S2�5(�JEC 	� & 0(�� N �pH�	� &  S=+� S`� T0�� . <] �J� S� 3	.! <$g	� i�	�!EC �pH & 

�� <'`	k� ���� <Ek+� �� 	J <!�P _$m� ;��� b	1 �&� �� �� �Gh1 ����.�  /���.  

,�� ��P ,���!� �	J���]	R �� ��� EC& 3l&��! �/� � pH oEk+� �� 	J <!�P _$m� K]��1 �&� �� �Gh1 ����.� _1�1 <� 

�� <'`	k� ������ . <C�1 �� SJ	P �	J <!�P K]��1 & ;��� b	1 F��q1 �g�� ����.� _1�1 <� 	J���]	R ��� *I�& ��

<] �+�	�! S�  3�5+XC	� i�	�! 	� H�	k�]�Av �:A[ S(�	��) & ]�:v �A: [��	� S�  . 3��	X�J & ���� �+p�J]� �

v?:}[K]��1 ���� �� ��4 F	'`	k� �� ��! <� 	�!��� S��	.� i�.  

 �	J <!�P K]��1 & 	J x��R ;��� b	1 �,��� 0��� 3���P� _���
 <� <C�1 	�   Trifolium sp � Thymus sp  &Agropyron 

tauri  3	.! S]	4 �	J�����	� 	� �� S2�5(�J ����.�  �!���.  ��	� i�	�! 0�� 3� �2!	� "-R��� n���� �� SJ	P o!�P �J <]

 ��	I Sg	4 �2�� �	J <!�P ��� n���� �� F&	=�� n���� ��� <] �+�	� S� F	� o���� & ��� <�0��.  
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*9 � ��	] ���& �J �� D] SC	1 ;���     [ �   /��P ��x��R   

  4-Poa.bulbosa         5-Agropyron tauri      6-Plantago lanceolata      7- Trifolium repens     8- Taraxacum officinalis   9- 
Cirsium vulgare     10- Thymus sp.      11- Trifolium sp.          12- Onobrychis cornuta      13- Astragallus spp.        14- Melica 
persica         15- Bromus tomentellus                          16- Phlomis orientalis 
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*1- Poa.bulbosa           2- Agropyron tauri                 3- Plantago lanceolata                   4- Taraxacum officinalis 

 5- Cirsium                   6- Thymus sp.                         7- Trifolium sp.                               8 � Onobrychis cornuta   

  9- Astragallus spp.               10- Melica persica     11- Bromus tomentellu         12-Phlomis orientalis 
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Phlomis 
orientalis 

Bromus 
tommentellus 

 
Melica 
persica      

 
Astragallus 
spp.        

 
Onobrychis 
cornuta  

 
Thymus sp 
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Clay                                678/�+N:;</<6� pH8=/���EC 7=</�+OM8�:/6� Silt=��/7+=6/��>Y=  ?2 @$�A 

Clay                                               ;::/7+N8<8/7� pH8=/7� EC77:/� +OM::</7� Silt�>=/7Y1=  

:>/7  �:/7  

EC                                                                                                     �:>/7+pH=�6/��� 8�7/>7Y=  Grass 

EC                                                                                                                 ��8/7 +pH;;=/7�Y1=  

;;/7  ��/7  

Sand  <=�/=+pH867/�<� OM8�:/6�Clay ��8/�� +N:6</66�Silt67=/�7+EC76>/�+<7�/=68�Y=  Forb 

Sand                           >:=/�+pH:=/7� OM:88/7� Clay:�:/�+N87=/7� Silt6;=/�+EC 77:/�Y1=  

88/7  ;7/7  

EC                                                                                   ���/7 +pH>7>/<� Clay<:8/7� :=>/6<Y=  Poa bulbosa 

EC                                                                                           �6:/7 +pH ;;>/7� Clay�88/7�Y1=   

:7/7  �6/7  

Sand                                                                                ;>>/7� EC�<�/7 +OM8=:/� +6�=/�;Y=  Agropyron 

tauri Sand                                                                                               :8/7�EC�>6/7 +OM�7�/7Y1=  

87/7  �8/7  

Clay                                                                                      �7>/7� N<>>/;�pH :;>/��:>8 /�;Y=  Plantago 

lanceolata Clay                                                                                                       �6;/7� N�/7� pH�</7�Y1=  

;7/7  7>/7  

Sand                                                                                                                       �7</7� ;:7/6Y=  Taraxacum 

officinalis Sand                                                                                                                                ��6/7�Y1=  

�;/7  78/7  

OM                                                                              <;8/7� Silt �;;/7 + pH >:8/: +><8/;��Y=  Trifolium 

repens OM                                                                                               �88/7� Silt �<6/7 +pH:7>/7Y1=  

::/7  �>/7  

EC                                                                             7��E 8:8/: +N;6�/=� Silt �6>/7 +8<:/8�Y=  Cirsium 

vulgare                                                                                           EC�>8/7+N�>�/7� Silt ;76/7Y1=  

;:/7  ��/7  

Sand                                              8;</7� EC�:=/7+N:>8/;6� pH6�6/>� Silt 7��/�� >>=/��6Y=  Thymus sp 

Sand                                                               8:/7� EC6></7� N=;6/7� pH<==/7� Silt <6�/7�Y1=  

6�/7  ;=/7  

OM       =6�/7�EC�;�/7+Sand��>/�+pH:==/8� N�<:/��� Silt 6=:/� +Clay=<;/�+8<=/�=>�Y=  Trifolium sp 

OM                        �=/7�EC:<�/7 +Sand<76/� + pH 86</7� N6�;/7�Silt8�=/� +Clay8:</�Y1=  

<7/7  7/:> 
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OM                                                       >=/7� EC���/7 +pH;:�/: �  Clay��</7- :68/;;Y=  Poa bulbosa 

OM                                                                ��>/7� EC ;;8/7 +pH;=/7� Clay�8>/7� Y1= 

:;/7  �>/7  

Clay                 �66/7+N ;>/���pH �<>/;�Sand �:>/7� EC�=>/7+OM ��:/7+�8�/�= Y= Agropyron 

tauri Clay                               �=;/7 +N:�6/7� pH:;=/7� Sand�:8/7� EC=</7 +OM7<6/7 Y1= 

8=/7  ;:/7  

N                                                                                    �=</�� Silt7�� E;<</= + �<:/�� Y= Cirsium 

vulgare N                                                                                                        �;8/7� Silt �>;/7 Y1= 

;�/7  �7/7  

Sand                         7��E=;/6- EC7��E�::/;+N=7=/:� pH�<>/�� Silt�;;/7� ;<8/�8 Y= Thymus sp 

Sand                                                :>6/7� EC6;=/7 + N<>8/7� pH<88/7� Silt<�8/7� Y1= 

67/7  ;6/7  

OM;=;/7� EC7��E�=6/6+Sand>��/7+pH:=/�� N6==/>� Silt�6;/�+Clay=76/7+78�/=7�Y= Trifolium sp 

OM�78/7�EC :8:/7+Sand;<>/� +pH 8��/7� N8</7� Silt��:/�+Clay;8;/�Y1=  

6:/7  :�/7  

pH��:/7+EC7;�E86/:� OM7��E7:/;� ;=�/7� Y= Onobrychis 

cornuta pH�;=/7+EC;7�/7� OM�:>/7� Y1= 

:7/7  �6/7  

EC                                                                                                          7;�E 6/=� 8></7Y=  Astragallus 

spp EC                                                                                                                       �:</7�Y1=  

�8/7  76/7  

N>�6/;+EC7��E;=/8- Clay�;8/7� 8��/< Y= Melica 

persica N�8�/7+EC:�8/7� Clay :;�/7�Y1=  

;</7  �;/7  

Clay�=�/7� EC�;/7� 6;8/�; Y= Bromus 

tommentellus Clay                                                                                                            ��</7� EC:8�/7� Y1=  

:�/7  �</7  

pH                                                                               :�6/�+Clay;�;/7 +N>8=/�7+78�/�<� Y= Phlomis 

orientalis pH                                                                                              �>=/7+ Clay;:=/7 +N:�</7Y1=  

88/7  ;7/7  

Y :S$g� o`�	'�  Y1  :����!	��� o`�	'�  

  

  

    

 

 

 


