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�� %�K	 �� �
9 � ��:
� a.�
� � �K�����.#��  

  

�-A9 1: �>A7	 D�>�J1�� ���3+ �� *A� �����/� D� DEH/� ���
, ��F� D, *>

� �>->
2P�
	 D�>�J1�� ���3+ �� 
� DEH/�.  

M�	 6HI��  ��#>. 6���D��� ����: �=���9� �#=  %���
�"�
. 6���D��� ����:  

�K�����  71  
Tamarix sp., Salix alba L., Rosa canina L., Crataegus meyeri 

Pojark., Quercus macranthera Fisch. & C.A.Mey. ex Hohen, 

Amygdalus kotschyi Boiss. & Hohen. Ex Spach, Astragalus spp  

��:
�  52  Dactylis glomerata L., Astragalus spp., 

Euphorbia macroclada Boiss  

�
9  47  Astragalus spp., Euphorbia macroclada Boiss., 

Picnomon acarna (L.) Cass., Hordeum glaucum Steud  

*�
+ ���
,���/�   

�� �9�
7 ��
:�;<��= 6	��	��� �AB! 59 z�. 

��
:��2 ��  ���:
�40 z�. ��
:�� �� �K����� � 38 z�. 

��
:�� �� �
9 ���9��= "�� .#= X��. ��
:�� \�7 

%�K	�#��� X��. 
�&�K� L=�R ����: �� i_��� ���� 

�9�
7 ,9� . ��#]2 z�.��
: ��� �� �#= ���9��= ��

 ���	 � ��
�� �3��F �	���
� U�HG_ ��9� 
7 �� 6	��	 
�

�� %�K	67 .#��z�. %���D (� ���4;<� ��8����
: ��� ��

S� �	���
� �7.#= ������< ��#] �� #N�� 69 (� 
.  

	) �V�N�. ���D6�� � ����� �� 6� ��� %�K	 (��

6	��	 AY� 69 
� �� X��E� ���	 (� L�7 ����G	( �����
7

��
: (� �� (� �)�. �� AB! #���. ��
7 ��< (��	 ���� ���

                                                             

1- Ohe 

 e�]Astragalus   �Plantago ��
� "���. ��
: .#	�

 %����:Saussurea �Centaurea �Sinapis �Lotus �

Euphorbia  �Trifolium  6G.� �� ��	 .#	��� ��
Q �#>7 ���

e�] �"��j��Astragalus   ��#'50  ���� #)= (� #N��

 A@=) ,9� ��
� "���. �� AB! #���. ��
7 ����G	( (��	1 

 �2W��;	 .( 6=�<�#�7 6	��	��� AB! )A@= 3 (%�K	 ��� 

6� ��%��. 6	��	��� AB! ,=��
7 �#= (� 69 6HI�� �� 


7 ��9� U��V. �� ���;Y� ��
:�� (� S� Z�@V. �
� .�)�. 

Z� 6	��	 (� 6HI�� �K����� )6	��	 ����= 15 (67 A��� 

,��G= ���( ���;Y� ��
:�� �� ��
: 6	��	��� 6HI�� 

�
9 ��
Q W��;	 .,�
: PCA )A@= 4 (q�G.�� 6	��	��� 

,=��
7 �#= (� 
� 6HI�� )67 U��N 6=�<�� (� ��@=� 

2-  ��
:���� 6� � 
8	 (��:?���� `��������@�  ��#>. � X�	 #�	��)

6	(���� � d���� �� � �.��U�� wI9 ]��<� ��
: (,��G= #	���� �Z 

.�z ��
:�� 67k�B' ��D�#�.  
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�9#�� (�� �7 %����: #��� ��
: %�K	 ��� .��Y� ��� )PC1 (

� ��Y� M�� )PC2 (67 3�.
. 30 � 18 #N�� (� e	����� 

��]�� �� ������ �� %�K	 ��#�� .�"��j�� �� PCA 

}fK� #= 6� �@� (� 6	��	��� 6HI�� �K����� �� 6=�< 

6	��	��� 6HI�� �
9 ��
Q ,�
: ."��j�� 6	�:��� ����: 

6� L�7"�
. ���d:
�g�. �� 
7 ��� AB!��� 
� 6HI�� 

#�;=�� �� �����	 }fK� .,9� �#=  

  

  

�-A9 2: 	3R��1 *�
+>1 ���/��� *A� �� D�F
���1 6�� ���
, ��F� :;�/�  

6	��	 
��
: z�.3��F ��  

  %45 >  

��
: z�.��
�� ��  

 %45-15  

z�.��
: ������	 ��  

   %15-3 

 �K�����1 -------------------
--- 

Astragalus type, Plantago 

lanceolate type 
Centaurea jacea type, Centaurea behen, Plantago tenuiflora, Saussurea 

type, Tamarix 

 �K�����2 -------------------

--- 

Astragalus type Apiaceae, Campanula type, Carthamus oxyacantha, Euphorbia, Plantago 

lanceolate type, Polygonum bistorta type, Saussurea type, Tamarix 

 �K�����3 Astragalus type -------------------------------- Apiaceae, Artemisia, Campanula type, Saussurea type 

 �K�����4 Astragalus type -------------------------------- Apiaceae, Artemisia, Campanula type, Saussurea type 

 �
91 -------------------

--- 

Astragalus type, Saussurea 

type 

Centaurea virgate, Euphorbia, Lotus type, Phyteuma type, Plantago 

lanceolata type, Trifolium type 

 �
92 -------------------

--- 

Plantago lanceolata type, 

Saussurea type 

Astragalus type, Centaurea virgata, Picnomon acarna, Plantago media 

 �
93 -------------------

--- 

Centaurea jacea type Astragalus type, Centaurea virgata, Cichorium intybus type, Cirsium, 

Plantago lanceolata type, Saussurea type, Scrophularia type, Sinapis 

type 

 �
94 -------------------
--- 

Astragalus type, Plantago 

lanceolata type 
Euphorbia, Menyanthes trifoliata, Ostrya type, Sinapis type 

 �
95 -------------------

--- 

Plantago lanceolata type Astragalus type, Centaurea cyanus type, Centaurea jacea type, Plantago 

media, Saussurea type, Sinapis type, Trifolium type 

 �
96 -------------------
--- 

Plantago lanceolata type, 
Sinapis type 

Astragalus type, Centaurea virgata,  Euphorbia, Poaceae, Senecio type, 
Trifolium type 

 ��:
�1 Astragalus type ------------------------------- Cirsium, Euphorbia, Lotus type, Plantago tenuiflora, Urticaceae, 

Moraceae, Vicia type 

 ��:
�2 Astragalus type ------------------------------- Onobrychis type, Saxifraga oppositifolia type, Sinapis type, Vicia type 

 ��:
�3 Astragalus type ------------------------------- Chenopodiaceae and Amaranthaceae, Euphorbia, Plantago lanceolata 

type, Sinapis type 

 ��:
�4 -------------------

--- 

Astragalus type Centaurea iberica, Cirsium, Lotus type, Plantago lanceolata type, 

Plantago tenuiflora, Sinapis type, Trifolium type 

 ��:
�5 -------------------

--- 

Astragalus type Centaurea iberica, Hornungia type, Lotus type, Onobrychis type, 

Plantago lanceolata type, Saussurea type, Sinapis type, Trifolium type 

 ��:
�6 -------------------

--- 

Astragalus type Centaurea iberica, Lotus type, Plantago lanceolata type, Plantago 

media, Saussurea type, Trifolium type 

 ��:
�7 Astragalus type ------------------------------- Lotus type, Onobrychis type, Plantago lanceolata type, Saussurea type, 

Trifolium type 

 ��:
�8 Astragalus type Plantago lanceolata type Lotus type, Plantago tenuiflora 

  

 

65� 1: R3	1�� *�
+1> ��S> �����/� *A� �� D�F
� 6��1�� :;�/� ��F� D7I�H�  
  

Astragalus 41%

Plantago 15%Saussurea 7%

Centaurea 7%

Sinapis 5%

Lotus 3%

Euphorbia 3%

Trifolium 2%

Apiaceae

Campanula

Cirsium 

Artemisia
Chenopodiaceae-

Amaranthaceae

���� �� ���	 �
� �
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 65�2: ����3+ ��S> AIF� A�� ��F� *��U��> �FV�� 6�� �� :;�/� ��F� D7I�H�  65� 3: D�F.1A/, D�F
� 6��1�� ��F� ���
, W��>
, 1>F�N� *�
+1>  

 

65� 4: PCA :Y�V	�> D�F
� 6��1�� Z�>�
, *A� �> /� 
�EHD �, ����3+ AIF� *�
+  

  

�F��J�5�432 1�����3
3� 

�:?��AB! 6	��	 ������=�@���� ��� 69 ���

 A��= ��7
F %�E��7�CD %�;9� �� �9�
7 ���� 6HI��

 �,7�_�HMF �(�;9��� �pH6;�#�9� � ,�N�< �"���
R �

 
���H� � ���	�9� ���� : �(�;��
� A��= � N� ���#�Q

 ��#] �� ��� : 67 (�;��
� ,GB	 � (����93  ���� %�K	

.,9� �#=  

  

  

  

  

  

  

  

Astragalus

48%

Saussurea 8%

Centaurea 8%

Sinapis 6%

Lotus 4%

Euphorbia

4%

Trifolium

Apiaceae

Campanula            

Cirsium ��

	 �
� ����� 

����
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�-A9 3: -�+0���1 234�5��3
3���  ��D�F
�1�� 6�� ��F� ��
,�  

  

DM3�� - [N,1
3+  

*�
+ ���
,D�F
� ��.�/���  

��9�
7 #N�� 	���
�� ��
:��� 3��F ��%��. AB!�� 

�� 67 �� 6;9� Z. :�1  :#�� ��2 6HG_#�7� �
� )33.( 

�� 7�" 6	��	��� 9�
7 ���� AB!��  �� 6	��	 ��)� �)�.

��:
�  �7)M�	��� ��4;<�� MRGVR1� MRGVR2� 

MRGVR3 � MRGVR7 (�  �� 6	��	 ��������K 

)MRSO3 � MRSO4 (��] AB!��� Z. :� 7)�L  (�45 

��;Y� #N��� ��
:��  67 q�7
� AB!%�: (#	��7. �� 

6	��	 AB!��� � �
9 6HI�� (� �#= ,=��
7��  ��
:

G��F� �,��  �#K	�
7��7��" 6�� 6	��	��� AB! ���� 

9�
7� � ���"  �6HI�� :#��� 67 k�B' ��D�#�. �� 

6>��I� AB!��� q�H	 � c ;f��,�� D(
7 %�(���A  �#��K�

 6� #=(� 7�" 7  ��#= ,=��
7 AB! 6	��	4 6	��	  �7

�:
��  ��
:Clidemia 67%���! AB! Z.A: 6HG_#�7� 

#	#= .%����
7��"� AB!��� Z. :� ,GB	 67 AB!��� 

 :#��� ����� �
.�U�G ����� 7�L
. ���7  %��� 67 �

N�< ,GB	�, ;	D�B���	�#�  �#h ��7�
@� 7�L
.� (� 

��< %�K	 ��#��� )36.(  

                                                             

1- monofloral 

�7 ��]� L=�R 6��	� &�] �� 6HI�� ��K����� 

����G	( L�7
. (� ��
: 6	�:��� �V ! ��
7 #���. AB! 

���V;9� #	�
� )��#] 2 .((� "�7 6	�:��� �;<�� � 

6j;<���� �6HI�� [H� ��
: ���#>. (� %����: ����	�< 

%��<
B : )Rosaceae(� 6� �� a7��� ��
:) �9��=14 (

��] z�. ��
:�� Sorbus-Gruppe k�BY� ���#	�= �7 

�	���
� �;GB	 ���( �� 6	��	��� AB! ,��� #= .�7 6]�. 67 

L=�R ����: u�
_� ������G	(��� %����: #��� ��
: ��
7 

"�� ��
: #��7 Z�����(� �
9Z��� � �7n: #�=�7 .��
:��� 

�: � %�7(ZKE�: S� �7 �	���
� ���B7 S� �� ���;Y� 

��
:�� AB!��� �K����� ,��� #= .W��;	 �9�
7 67�K� 

�� 6HI�� %���G9�� )6HI�� �>.
� i��� � 6HI�� � &�] 

�(�.  

#��(� %�K	 ��� 6� �����G	( AB! L�7
. (� 

��
:��� �;<�� � 6j;<���� ���V;9� #	�
� )35 .(67 
8	 

��#9� 6� "�� un;<� �� a7��� ����: ���� ���V;9� ��
7 

#���. AB! �� �� 6HI�� ���� �
8	 �=�	 (� %�����
Q 

M�&��
�� )eR (� ��# : � ��
:�	�K�� 6	�:��� �;<�� � 

2- polyfloral 

 ,�N�<  

 ���	�9�  

mS/cm 

"���
R 

mg/kg 

 ,���>�

�(�;9��� 

6;�#�9� 

meq/kg 
pH 

HMF 

mg/kg 

,7�_� 

% 

#�Q���  N��  

6	��	 
F/G S G F 

24/0  

20/0  

29/0  

20/0  

19/0  

23/0  

30/1  

41/0  

24/0  

20/0  

35/0  

18/0  

19/0  

31/0  

23/0  

30/0  

28/0  

25/0 

470  

504  

486  

242  

322  

335  

409  

811  

458  

215  

862  

178  

224  

634  

371  

686  

642  

628 

9/22 

7/15 

1/28 

5/9 

6/10 

5/18 

1/19 

7/31 

1/22 

9/12 

7/37 

8/3 

6/13 

1/32 

9/21 

1/32 

5/30 

7/30 

3/16  

0/15  

0/18  

0/12  

5/12  

5/12  

3/17  

8/27  

0/15  

0/12  

8/21  

5/9  

0/12  

1/22  

5/13  

6/18  

4/18  

9/16 

7/3  

8/3  

9/3  

0/4  

0/4  

9/3  

8/3  

8/3  

9/3  

0/4  

9/3  

1/4  

9/3  

8/3  

9/3  

9/3  

9/3  

8/3 

6/1  

45  

1/6  

7/3  

43  

4/3  

8/4  

1/7  

5/3  

2/2  

5/3  

9/1  

8/3  

5/6  

9/3  

9/4  

9/2  

6/2 

1/15  

2/14  

0/15  

1/15  

13<  

4/16  

1/15  

9/15  

8/14  

6/15  

2/15  

2/13  

1/15  

17  

4/14  

2/14  

7/14  

2/15 

26/1  

22/1  

28/1  

23/1  

23/1  

19/1  

24/1  

22/1  

25/1  

23/1  

35/1  

22/1  

22/1  

28/1  

27/1  

26/1  

23/1  

25/1 

1/1  

5/0  

8/0  

8/5  

1/3  

3/3  

9/4  

8/0  

6/2  

7/3  

1/1  

2/13  

4/7  

7/0  

0/3  

3/1  

7/0  

5/0 

6/31  

3/31  

4/31  

6/28  

2/29  

2/30  

6/29  

2/32  

6/30  

1/30  

2/30  

9/24  

6/28  

2/32  

3/29  

5/31  

1/32  

9/31 

0/40  

2/38  

1/40  

2/35  

0/36  

0/36  

8/36  

3/39  

3/38  

1/37  

8/40  

3/30  

9/34  

3/41  

3/37  

7/39  

6/39  

9/39 

 ��:
�1  

 ��:
�2  

 ��:
�3  

 ��:
�4  

 ��:
�5  

 ��:
�6  

 ��:
�7  

 ��:
�8 

 �
91  

 �
92  

 �
93  

 �
94  

 �
95  

 �
96 

 �K�����1  

 �K�����2  

 �K�����3  

 �K�����4  
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6j;<���� (����#�� AB! �� �K����� �� 6B��H� �7 

6HI�� %���G9�� #=�7. 

W��;	 "�� L��?R �� X��E� 69 6HI�� ���� �9�
7 

%�K	 ��� 6� ����G	( L�7 (� ���	 (� ��
:��� ���� (��	 

��< ��
7 #���. AB! �� �)�. (� �� ��
9 %�: {����7 � 

)Plantago ("���. ��
�#	� .%����: Saussurea� 

Centaurea� Sinapis� Lotus� Euphorbia � Trifolium ��	 

�� 6G.���� �#>7 ��
Q #�;�
: ) A@=1.( �9�
7 ��
:��� 

p�
f;9� �#= (� 6	��	��� AB! ���� 6>��I� %�;9� 

%�9�
< %�K	 ��� 6� ��
:��� %����: �
�. ��9�� 

)Asteraceae (S)9 A7�Q �)]�. (� 3��
. ��
:�� AB!�� 

�� A�@K. ����#	� )24 .(�;<��=��
:�9�
7 ���AB! 

 %�E��7�CD�7
F  ��	%�K	 ��� 6� ��#' 80 #N��  (�

6	����� ��
: ��]�� �� B!���� %�;9
)= ��< q�7
� 

67 �
�.  ��9�����7 9�U )27.( ��� 
:� 6	�:��� ��
:�( �� 

(� ��" �����	 ud' ���S 6j	D 6� Q�7� ��#	�� �)	���, 

6	�:����  6� #�;B���  � #�;B� #)= #�����  � #)= #���

�
7��7 .��
:�" ��#'�.� ��%��.  6� ,V:(� ��. 
8	�"  #)=

	���  e�]%�: �� ��#' 50 #N�� (� #)= ���� 	�(� 

����G	( �
7� ��.�# AB! �� S��
� ��
� ,9�  A@=)2.(  ��

6>��I��� ��� AB!��� ��.�#� %�;9� ����� }fK� #= 

6� ��#' 50 #N�� (� 6	�:��� .��
 M��	) %����Fabaceae(� 

9/20 #N�� (� 6	�:��� .��
 ��>	X )Lamiaceae (� 4/1 

#N�� (� 6	�:��� .��
 ) ��9��Asteraceae(  %���! 67 [H�

) ,9� 6;�
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