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Abstract Article Info 

Background and objectives: Livestock grazing is a significant driver of land 
degradation, yet its impact on soil properties and vegetation cover in the Farsan 
rangeland remains poorly understood. This study aimed to investigate the physical 
and chemical properties of soil in specific areas of the Farsan rangeland under 
contrasting grazing intensities. 
Methodology: The study area encompassed four locations within the Farsan 
rangeland: Cholicheh Enclosure, low grazing at Babaheidar, heavy grazing at 
Babaheidar, and Cholicheh. Sampling was conducted using a random-systematic 
method in May and June, coinciding with peak plant growth. Three 100-meter 
transects were established in each grazing intensity area, with 10 plots measuring 1 
m² designated within each transect. Vegetation parameters such as species 
composition, canopy cover, production, litter, bare soil, stone, and gravel 
percentages were recorded. Soil samples were collected from a depth of 0-30 cm 
along three 100-meter transects in each grazing intensity, and soil parameters 
including pH, electrical conductivity (EC), nitrogen, potassium, phosphorus, 
calcium carbonate equivalent, organic carbon, and texture were measured. 
Statistical analysis including Independent-Sample T-Test, VennDiagram package 
in R4.3.0 software, and Canonical Correspondence Analysis (CCA) was performed 
to examine the effects of grazing intensity on vegetation and soil characteristics. 
Results: A total of 82 species from 17 families were identified across 120 plots at 
different grazing intensities, with Cholicheh Enclosure exhibiting the highest 
species diversity. Grazing pressure significantly influenced plant canopy cover, 
with heavy grazing leading to a decrease in canopy cover and total production, and 
an increase in bare soil. Soil chemical variables such as potassium, phosphorus, 
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nitrogen, and soil organic carbon decreased under high grazing pressure, while silt, 
calcium carbonate equivalent, and pH increased. 
Conclusion: Livestock grazing exerts notable effects on vegetation cover and soil 
properties in rangelands. Effective grazing management practices are essential for 
enhancing soil quality and preventing degradation in these ecosystems. 
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BI	 2: �$i ���&�O%���   ����  "��[���	��� 
��� ���� ��� YH�@�  
���  

  

 ���M  0��%(B �  %"B( �   :$(�	    *"+�("	 ��U.�    J(�

3,�D   �B  ^  )�  0��%(B�  % " B(�  ��k�	  .�  ;�,(B �  

	9c��  ���>  ���  &h� 0'"^    ���k .�2   . �� 
�, 0��.�

0'  0\"�>  Z�X  .�  P"���0��%(B  �Poa bulbosa �

Taraxacum montanum  �Astragalus rhodosemius    �

Tragopogon longirostris  0\"�>  *"+��  ���>  .�  �

0'  P"��� 0��%(B  �Heteranthelium piliferum  �Cynodon 

dactylon    �Trigonella monantha  ^#�  ���>  .�  �

  P"���  0'  .�"R('('0��%(B  �Agropyrum repens  �

Bromus tomentellus  �Cerastium dichotomum �

Leontice leontopetalum    �Clypeola aspera    ���> .� �

  .�"R('('  *"+��0��%  �Bromus tectorum   *���"'

 w(V�4� ��4 0' �. 3,�D J(� �U.�
������  ���k)2 .(  

*"+�("	 0�(7	  (B .�  4  (�    -(��  ���  0�   ;�,  ��> 

  0\"�> ���	 .� �'  14  0��%   )6   %0��  .�  rY�  1  �U.�  (  �

  �' .�"R('(' ���	 .�11  ) 0��%5  %0��  .�  rY�  1  �U.�  (

�!	 �S��.��  )P < 0.05  ((7	 .�.�� 0�  	"+�("*(B    ��� -(��

�<M�3  �!	 3B(� Pk�	 ��> ;�,�.��    3,�D J(� �U.�

0��%(B�   ;�, � 0\"�> Z�X .� 3,�D �U.� *���"' ('

  .�"R('('  ^#� ���> ��  
�,    3,�D  J(�  �U.� �17  

  3�<M� .�"R('(' � 0\"�> *"+�� ���> .� <"� �+� 0��%

0�M( ���k) ���2( .  

  

�A!/  2: N,�-. %=�  7��  7C���=�� ��. �O�;� 7 ��.  !$O[� ! �\$� �	��   ���� $� ��	��� 
���  ����O YH�@� %&'�(��$�� )sh  :

%����� 7 F :j$�. ):-�k�� ( 7 G :l��   (���@ ) 7 P : 7%'�,�@�A :O%'�;I 7I : ��$�	��� �O��  )  �+���   7(C�=�	 m�II :  ���$�	��

  7(C�=�	 ��O� +���� ) e,���III: (mA�-� +���� ) m� ���$�	�� ( 

��= ��8 �   C���=��  
lG� 

��$�	�� �  

��. 

!$ O[ �  

���%]  2�����$�  

^�4  
���� 

<@,�:  

���� 

_`,  
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<@,�:  

Achillea wilhelmsii C. Koch Asteraceae II  F-P  0/7a 0/05a - - 

Adonis aestivalis L. 
Ranunculacea

e 
III  F-A - - 0/02a 0a 

Aethionema carneum (Banks & Soland.) B. 
Fedtsch. 

Brassicaceae II  F-A - - 1/75b 0/53a 

Aegilops tauschii Cosson Poaceae III  G-A 0a 0/17a - - 

Agropyrum repens (L.) P. Beauv.Aloe Poaceae I  G-P 0/83a 0a 9 /1b 0/77a 

Alyssum linifolium Steph. ex Willd. Brassicaceae III  F-A 0/8b 0/23a 0/2a 0/27a 

Alyssum marginatum Steud. ex Boiss. Brassicaceae II  F-A 0/37a 0/5a 0a 0/2a 

Arrhenatherum kotschyi Boiss. Poaceae II  G-P - - 0/07a 0a 
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Astragalus babakhanloui (Malacothrix) 
Maassoumi & Podlech 

Fabaceae I  F-A 0/6a 0a - - 

Astragalus campylorhynchus (Annulares) 
Fisch. & C. A. Mey. 

Fabaceae III  F-P  0a 0/07a - - 

Astragalus cephalanthus (Microphysa) DC. Fabaceae I  sh 0a 0a 0/97a 0a 

Astragalus effusus (Onobrychoidei) Bunge Fabaceae I  F-P  1/17a 0a - - 
Astragalus rhodosemius (Rhacophorus) 
Boiss. & Hausskn. 

Fabaceae II  sh 3 /17a 0/73a 0/05a 0a 

Asperula setosa Jaub. &Spach Rubiaceae III  F-A - - 0/03a 0a 

Astragalus susianus (Campylahnthus) Boiss. Fabaceae III  sh 0/73a 0a - - 

Bibersteinia multifida DC. Geraniaceae III  F-P - - 0/07a 0a 

Boissiera squarrosa (Banks & Soland.) 
Nevski 

Poaceae III  G-A 0a 1/33b 0/32a 0/6a 

Bromus danthoniae Trin Poaceae III  G-A 1/27a 1/5a 1/5a 1/32a 

Bromus tectorum L. Poaceae III  G-A 0/45a 0/6a 4/15a 7 /92b 

Bromus tomentellus Boiss. Poaceae I  G-P  0/35a 0a 4 /67b 1/6a 

Bunium cylindricum (Boiss. & Hohe.) Druce Apiaceae I  F-P 0/03a 0/03a - - 

Callipeltis cucullaria (L.) DC. Rubiaceae III  F-A - - 0/03a 0/07a 

Cardaria draba (L.) Desv. Brassicaceae II  F-P 0/5a 0/15a - - 

Carthamus oxyacantha M. B. Asteraceae III  F-A 0a 0/23b - - 

Cerastium dichotomum L. 
Caryophyllac

eae 
II  F-A 0/45a 0/17a 4/13b 1/58a 

Ceratocephalus falcata (L.) Pers. 
Ranunculacea

e 
III  F-A 0/07a 0/1a - - 

Centaurea iberica Trev. ex Spreng. Asteraceae III  F-P  0a 0/05a - - 

Centaurea virgata Lam. Asteraceae III  F-P  0/47a 0/73a - - 

Chaerophyllum macropodum Boiss Apiaceae I  F-P  - - 0/15a 0/07a 

Chardinia orientalis (L.) O. Kuntze Asteraceae III  F-A 1/18b 0/23a 2/87a 2/35a 

Clypeola aspera (Grauer) Turrill Brassicaceae III  F-A 0/1a 0/03a 3/48b 1/9a 

Convolvulus arvensis L. 
Convolvulace

ae 
I  F-P  0/63a 0/47a 0/02a 0a 

Cousinia cylindracea Boiss. Asteraceae III  F-P  - - 0/37a 0/1a 

Conringia orientalis (L.) Andrz. Brassicaceae III  F-A - - 0/5b 0/07a 

Colchicum specoisum Steven. Liliaceae III  F-P - - 0/07a 0/05a 

Crepis sancta (L.) Babocok Asteraceae III  F-A 0/05a 0/07a 1/47a 0/85a 

Cynodon dactylon (L.) Pers. Poaceae I  G-P 0a 2/77b - - 

Echinops ritrodes Bunge Asteraceae III  F-P  0/03a 0a 0a 0/07a 

Eryngium billardieri F. Delaroche Apiaceae II  F-P  1/27a 0/4a - - 

Erysimum repandum L. Brassicaceae III  F-A 0/03a 0/07a - - 

Euphorbia azerbadjhanica Bordz. 
Euphorbiacea

e 
III  F-A 0a 0/02a - - 

Euphorbia helioscopia L. 
Euphorbiacea

e 
III  F-P  0a 0/03a 0/13a 0/03a 

Garhadiolus angulosus Jaub. & Spach Asteraceae III  F-A 0a 0/03a 2/38b 0/08a 

Galium aparine L. Rubiaceae II  F-A 0/02a 0/03a 0/02a 0a 

Galium setaceum Lam Rubiaceae II  F-A 0/03a 0a - - 

Geranium tuberosum L. Geraniaceae I  F-P 0/03a 0a 0/17b 0a 

Gundelia tournefortii L. Asteraceae III  F-P  0/4a 0/6a - - 
Gypsophilla polyclada Fenzl ex Boiss. var. 
polyclada 

Caryophyllac
eae 

III  F-P  - - 0/97a 0/03a 

Heteranthelium piliferum (Banks & Soland.) 
Hochst 

Poaceae III  G-A 14/47a 33 /33b 0/43a 0/68a 

Hordeum bulbosum L. Poaceae I  G-P 7/53a 5/2a 5/5a 7/5a 

Lathyrus chloranthus Boiss. Fabaceae I  F-A 0/7b 0/17a - - 
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Lactuca serriola L. Asteraceae III  F-P  0/1a 0/23a - - 

Leontice leontopetalum L. 
Podophyllace

ae 
III  F-P - - 3/98b 0/17a 

Linum album Ky. ex Boiss. Linaceae III  F-P  0a 0/17a - - 

Melica persica Kunth. Poaceae II  G-P 0/23a 0a - - 

Medicago sativa L. Fabaceae I  F-P  0/33a 1/33a - - 

Minuartia meyeri (Boiss.) Bornm. 
Caryophyllac

eae 
III  F-A 0/23a 0/13a 0/35a 1/17b 

Muscari neglectum Guss Liliaceae I  F-P - - 0/05a 0a 

Neslia apiculata Fisch. C. Mey. & Ave- Lall. Brassicaceae III  F-A 0/07a 0a - - 
Noaea mucronata (Forssk.) Aschers. et 
Schweinf. 

Chenopodiace
ae 

III  sh 0/47a 0/37a 0/17a 0/18a 

Papaver dubium L. Papaveraceae II  F-A 0/03a 0/03a 0/28a 0/1a 

Parapholis incurva (L.) C.E.Hubb. Poaceae III  G-A - - 0/1a 0a 

Phlomis olivieri Benth. Lamiaceae III  F-P  0/53a 0a 0/17a 1a 

Picnomon acarna (L.) Cass. Asteraceae III  F-A 0/13a 0/07a - - 

Poa bulbosa L. Poaceae I  G-P 7 /08b 0/7a - - 

Rochelia disperma (L. f.) C. Koch Boraginaceae III  F-A 1/1b 0/4a 1/98a 1/3a 

Scandix aucheri Boiss. Apiaceae III  F-A 0/05a 0a - - 

Scariola orientalis (Boiss.) Sojak Asteraceae II  F-P  1/43b 0/07a 0/27a 0/1a 

Silene conoidea L. 
Caryophyllac

eae 
II  F-A 0/03a 0a - - 

Silene longipetala Vent. 
Caryophyllac

eae 
II  F-P  - - 0/07a 0/07a 

Sophora alopecuroides L. Fabaceae III  F-A  0/25a 1/03a - - 

Stachys lavandulifolia Vahl Lamiaceae II  F-P  - - 0/17a 0a 

Taeniatherum crinitum (Schreb.) Nevski Poaceae III  G-A 0/9b 0/2a 0/63a 0/87a 

Taraxacum montanum (C.A.Mey.) DC. Asteraceae I  F-P  5 /45b 0/07a 0/83a 0/63a 

Thalictrum isopyroides C. A. Mey. 
Ranunculacea

e 
III  F-P - - 0/2a 0a 

Tragopogon longirostris Bisch. Asteraceae I  F-P  2/77a 0/25a - - 

Trigonella monantha C. A. Mey. Fabaceae I  F-A 0/75a 2b - - 

Turgenia latifolia (L.) Hoffm. Apiaceae III  F-A 0/55b 0/05a - - 
Vaccaria grandiflora (Fisch. & DC.) Jaub. 
& Spach 

Caryophyllac
eae 

III  F-A 0/02a 0/03a 0/03a 0/03a 

Vicia ervilia (L.) Willd. Fabaceae I  F-A 0/33a 0/17a - - 

Vicia villosa Roth Fabaceae I  F-P  0/1a 0a 0a 0/17a 

Ziziphora tenuior L Lamiaceae II  F-A - - 0/57a 0/62a 

J�@� U!�2 �;��<=� $�I� %�.�  C�	 �<=��� UG��� �@&�$�� $� �\$� �O��F� �	��   � ��� C��� ! +�;IO  +��� :O� mrG8 +�[=C�@��  

��8 UG��� �@&�$�� N,� .  

  

�F�O%;   ��. ��'�� ! �	�� s�� �\$�  �[O!$ 
��� ���

 $� ��	�� �O��� 
��� �  

  -(B("%  @�  �"A��  �  @�  3,�D  J(�  �U.�  0�(7	

  W`�4��!	�.��  *"' �;�,(B  .��� -(�� ���> c��9	 �

  �  3,�D  J(�  �U.�  *���"'  ��.��  0\"�>  Z�X  07Y�	

A��"�    ��M �@�0��'�� �  n.�M  0A(���>   ��  . ���> 07Y�	

  � 3,�D J(�  �U.� *���"'  ��.�� .�"R('('  ^#�A��"�  

n.�M  �0A(�&  o��%   0A(���>   �  d�#,N   ��  .07Y�	  

��>�  +��"*  �>"0\    � 3,�D J(� �U.� *���"' ��.��

A��"�  o��%  0A(�&   ��  .  .�"R('('  *"+��  ���>  07Y�	
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  � 3,�D �(� �U.� *��K� ��.��A��" �   @�   ��    PA(} �

  �. -5 3,�D � �"A��0��%(B^ �  @"&�� 0A(�	� ��B�    �

  
<�+��  �  e��  �   9A  L(4  )�  07Y�	  rY�  3,�D

 ���k)  �� 
�, @"&��2 .(  

  
  /!�A2: �F�O%; )��<=��:±C�`�	� &��$� (�\$�  s���	�� ! '���� ��.��� 
��� !$O[� $� ��	��� 
��� ����   ��� 

 ����a��  
%]���  

 $��F�t  
$��2����  

 $��F�t 

^�4  :�<@, ����  _`, ����  :�<@, ����  

 @� 3,�D J(� �U.�  61/38±3/3a 57/4±2/47a 0/97ns 55/42±1/87b 35/04±2/24a 6/99** 

 0��' 3,�D J(� �U.��� 4/37±1/38b 1/1±0/61a 2/16* 1/18±0/63a 0/18±0/1a 1/58ns 

 0A(���> n.�M 3,�D J(� �U.� 15/67±1/99b 5/73±1/12a 4/35** 7/33±1/07b 1/49±0/39a 5/14** 

 0A(�& n.�M 3,�D J(� �U.� 7/7±1/03b 4/77±0/62a 2/44* 19/53±1/48b 10/5±0/71a 5/52** 

 0A(���> o��% 3,�D J(� �U.� 16/57±2/51b 8/67±1/87a 2/52* 19/67±1/74b 10/87±1/57a 3/76** 

 0A(�& o��% 3,�D J(� �U.� 17/08±2/29a 37/13±2/26b -6/24** 7/7±0/96a 12±1/4b -2/53* 

 @� �"A�� 132/39±16/31b 95/81±7/07a 2/06* 93/25±4/43b 44/93±4/31a -7/82** 

 0��' �"A���� 34/85±14/42a 5/83±3/79a 1/95ns - - - 
 0A(���> n.�M �"A�� 19/11±2/77a 14/51±3/31a 1/06ns 7/26±1/24b 0/91±0/27a -5/07** 

 0A(�& n.�M �"A�� 5/73±0/93b 3/4±0/58a 2/13* 28/1±2/11b 6/41±0/43a -10/22** 

 0A(���> o��% �"A�� 15/57±2/64a 11/73±2/46a 1/06ns 41/91±4/23b 10/39±1/83a -6/92** 

 0A(�& o��% �"A�� 57/13±8/88a 60/33±4/33a -0/32ns 15/97±2/35a 27/21±3/81b 2/49* 

 
<�+�� � e�� 13/27±2/77a 13/2±1/37a 0/02ns 22/17±1/82a 22/5±1/51a -0/14ns 

d�#,N 4/55±0/55b 2/83±0/44a 2/42* 5/17±0/49a 3/85±0/69a 1/56ns 

  9A L(4 20/8±2/38a 26/57±2/78a -1/57ns 17/25±1/65a 38/61±1/89b -8/53** 

** 7*  !ns  %��!�3� �<=��� c���� �@&� t(, $� $��1  !5  ! �\$���8  UG��� @&��$��� N,�.  

J�@� U!�2 �;��<=� $�I� %�.�  C�	 �<=��� UG��� �@&�$�� $� �O��F� C��� ! +�;IO +��� :O� mrG8 +�[=C�@�� ��8 UG��� 

�@&�$�� N,� .  
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��(!	 �  �A5  *'�� �  	"-�<  pH  L(4 �    �  �&��&A�   ��B

  
<�+�� � e��.�  ���k  3  
�	5   ��  .:#$  �*   ���k  

)�  -("	  j�	"(B��   L(4  �.�	  �.�'��   �O"�(�D    �-g���"�

  � ��(!	 O"��� ;(�'�� ��B  �&��&A�  0�  j�	 p<k"(B��  

,"K"(�  	  n��8	  L(4����,  �.�  ;�,(B�  c��9	 

��>0\"�> 07Y�	 �   W`�4� ��.����!	.��  �	 ��,(' )P 

< 0.05  .(�"j�	�(B  �Y"8	  
)����%"��  
�,    ;�, �� *"'

��!	 W`�4� .�"R('(' 07Y�	 ���>������ -(�� �. �.�� .  

(��?  � *  78�":  -(��   ���  0� '"*  ;�,(B�   c��9	  

��>�  .�  	"-�<  �U.�  o.  W`�4�  �!	�.���  ��k�  �.���  .

0!A(Y	   �U.�  �" �   -(��   ���  0�  '"���*  	"-�<  �"  � 

i�'�	  0'  Z�X  �>"0\  )5/37  (�  ��K�*  	"-�<  i�'�	   0' 

��>�  ^#�  R('('".�  )32  ( ��  .��N('*  	"-�<  �U.�   *, 

i�'�	  0'  ��>�  ^#�  R('('".�  )67/43  (�  ��K�*  	" -�<  

i�'�	  0'  ���	  �>"0\   ��  . ��K�*  	"-�<  ;(�'��  ���" O  

��(!	  )25/9  (%�  pH  L(4  )71 /7  (i�'�	  0'   Z�X  �>" 0\ 

 ��  �  '"���*  	"-�<   -5(B  .�  ��>�  +��"*  �> "0\   �  

���	  R('('".�  
�B(�	  	���,  .'"���*  	"-�<   �U.� 

�(�D"O  )84/421(� �h�M  )5/26(� �"-g���  )113/0(�  *'�� 

A5�  )27/1  (�  ��B   ��&A�&�   )32/0  (i�'�	  0'   07Y�	 

 Z�X  �>"0\   ��  �  ��K�*  	"-�<  �*  �"j�	(B  .�  '"��� 

�X��	  i�'�	   0'  07Y�	  ��>�  +��"*  �>"0\  �   (  ^#�  

R('('".�  ��  ���k)3( .  
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/!�A 3: %OD>� u=�O$�! _O%.�H !  ��;O�F� %=� �@� ��a�����  �(�0� C���=�  ��� C�	 $� YH�@� �$��  %&'�(�  

 (�,$�. ��=) ��a�� 
 ��=) ��a��

 (�;��<=�  

%]���  
 $��F�t  

$��2����  
 $��F�t  

^�4  :�<@, ����  _`, ����  :�<@, ����  

(%) o.  Clay 26/58±2/62a 30/5±1/97a -1/19ns 24/33±2/5a 28/5±3/06a 1/05ns 

(%)  �"�  Silt 37/5±1/76a 34/5±1/35a 1/35ns 32±1/86a 34/42±1/87a 0/92ns 

(%) *,  Sand 35/92±1/76a 35±1/68a 0/38ns 43/67±2/89a 37/08±3/46a -1/46ns 

 ) O"�(�Dppm (  Ka.v.a 421/84±40/78b 265/52±28/97a 3/12* 297/7±34/04a 335/63±16/09a 1/01ns 

 ) �h�Mppm (  Pa.v.a 26/5±2/62a 17/05±3/45a 2/18ns 14/28±2/28a 17/7±5/39a 0/58ns 

 (%) -g���"�  N 0/11±0/01b 0/08±0/01a 2/50* 0/1±0/01a 0/09±0/01a -0/50ns 

 (%) ��(!	 O"��� ;(�'��  T.N.V 9/25±2a 21/5±4/62b -2/43* 22/92±5/33a 21/17±3/66a -0/27ns 

 (%) �A5 *'��  O.C. 1/27±0/14a 0/89±0/1a 2/21ns 1/07±0/08a 1±0/06a -0/62ns 

pH  pH. 7/71±0/02a 7/8±0/04a -1/97ns 7/94±0/03a 7/91±0/02a -0/77ns 

 ��B  ) �&��&A�ds/m (  E.C. 0/32±0/01b 0/26±0/01a 4/20** 0/25±0/01a 0/25±0/01a 0/08ns 

** 7*  !ns  %��!�3� �<=��� c���� �@&� t(, $� $��1  !5  ! �\$���8  UG��� @&��$��� N,�.  

J�@� U!�2 �;��<=� $�I� %�.�  C�	 �<=��� UG��� �@&�$�� $� �O��F� C��� ! +�;IO +��� :O� mrG8 +�[=C�@�� ��8 UG��� 

�@&�$�� N,� .  

  

B���8  �(�0�  ��v�  ��  �@����  *���A   ����    $�  

 ��	��� 
��� ��� �O  

3����D  0��% (B    <"A(�5  ��!'��  �(TM  .�#Y�"7�  

M.(!�	 ) �CCA  (0'  
��KB  �(B�"j�	  �Y"8	  -(��  �	 �B�  

0�  0��% �(B   �B("%  .�  �B   ̂   )�  �R���  .�8	  ;(V�9	 

 8�  �"Ss�  @	���  �Y"8	  �V9�	  �	 ���,('  0'  �.�$  0�  

 -5 (B  �.  �	-���  :�!�	   0'  ^  
��%  �&g�A���   ����  .

�(B.�8	    ���' 0��. ��� � ���CCA    ?(�� 3(K� ���'

  .���,  n(9���.�8	  ���  ���  0'  ���  �"P    ('=).�    
C�

605/0    �208/0 �  769/48   �  800/16   �U.�  )�   @�  ;��""j� 

�. 0"k�� �	���  ���k)5 .(  

-(KB.�$  0�  .�  @&,  )3(  � 
�  	���,  .�8	  ��� 

:$(�	  0\"�>  �  ('('  .�"R  �.  )�  �+�&  ��k   
���   ��  .

.�8	 ��� 07Y�	  Z�X � ���> *"+�� 0\"�>  �. )� �+�&  

��k  
���   ��  .07Y�	   Z�X    0\"�>.�    �'.���    .�8	

  ('  �  �� 0�M�%.��X ;(V�9	 ��B  �&��&A�  �   �O"�(�D  

�h�M  ��" �  ��"-g���  �  *'��   A5�    ��.��  #a	 �+��#KB

0��%�(B    <"�  -5  v4(,Hordeum bulbosum�  Poa 

bulbosa  �  Taraxacum montanum  	� ��,(' 07Y�	  .

  �'.  .�  0\"�>  *"+��  ���>���    ('  �  0�M�%.��X o. 

  �+��#KB #a	  0��%  �  ('  �  0�,��  v4(,  �(B-5  

Heteranthelium piliferum�  Cynodon dactylon   �

Boissiera squarrosa   �  Gundelia tournefortii  

�	 ��,(' .�8	 ('  .�"R('(' ^#� � *"+�� ���> 07Y�	 .

���    ��k �+�& )�
�, ����    �(B��	�.(D �"Ss� ;�, .� ;�(h�

pH  0��%  . ��  L(4  ��(!	  O"���  ;(�'��  �  v4(,  �

���>    .�"R('(' *"+��Bromus tectorum   ��  . 0��%(B �  

v4(,    .�"R('('  ^#�  ���>Bromus tomentellus �  

Leontice leontopetalum�  Clypeola aspera�  

Cerastium dichotomum� Crepis sancta�  Aethionema 

carneum  �  Agropyrum repens  	���,('  . ��  0��%  

Chardinia orientalis    �Rochelia disperma   ('    0' 0k��

  ���k)2 (    *�,��� �W`�4�   �!	�.��  '"*  ��> 07Y�	 �� � 

+��"*  R('('  ^#� �".�  .�  )�	  '"*  � *    .��X  07Y�	 ��

0�M�%���.  
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/!�A 5: �O��F� ChO!  ! $�!Ou=� ���� ���$�0� %�,$ ��@�  

 .�8	  1  2  3  4  5  6  7  8  9  

 
C� =).�  605/0 208/0 140/0 104/0 085/0 037/0 033/0 026/0 002/0 

 
�, 0"k�� b�(.�� �U.�  769/48 800/16 304/11 396/8 825/6 956/2 668/2 115/2 166/0 

 0"k�� b�(.�� �!K�� �U.� 
�,  769/48 569/65 873/76 270/85 095/92 051/95 719/97 834/99 00/100 

  
BI	 3: �O��� � %�,$��@� �\$� �	�� ����  ! ����2�! %=��=�$���� �� �����a�� �(�0� .%=�  ��=���    ���� !�  U�2 /!� ��= 

��8� u@A ! !� U�2 /!� ��=  %=�  N,�   /!�A)2 (  

  

w0�  %>��= ! ���   

O��"����  ���	  .�  07Y�	  �.�	  0!A(Y	   #��   0'  

;�,  ���>    ;��""j��!	� �.��    .�  J(�  �U.�  �P"���

  �"A��  � 3,�D�.  0'���   
���   ��  .�'   o(��  Z�M ?(�� �  

0��%�(B  %"B(�  .�  ;�,�(B  c��9	  ���>  ��(D(B �  

��(h�	 �   #��    ��� .�TR 0'.�  :$(�	  )�  ��4  -(��   �����  .

.�TR  
����%   0��% �(B  ��k�	  .�  ) Z�X 07Y�	53 0��%  �(

 n��Y	 �Y"8	 |��, -�, ("�	 � P�(�	 ���. |��,

.�  �*  �	07Y   s�  �." �   	� ���   )62(  .�\KB"*    3�<M�  ('

  ���> ;�,0!	(k  %"B( �    )� K�  o��%  �  n.�M    0A(���>

)Poa bulbosa�  Taraxacum montanum�  Astragalus 

rhodosemius�  Agropyrum repens�  Bromus 

tomentellus  (0'   K�  ^0A(�(B  )Heteranthelium 

piliferum �  Bromus tectorum  ( ��R   
���   ��  .0'  

�.(#��  ���>  ���  q�('   3B(�  A��  �  3,�D  �U.�"�  

0��%�(B  �'".(  L�.�9,�4  ) 0��%�(B  O�  
���,  ( .�  

:$(�	   8�  ���>  +��"*  �  �(7'   -5(B  .�  07Y�	   ���>  

^#�   ��  
�,  )18(  .(�� ?    0!A(Y	�KR��  R  �".��  

)2018  (�"<    ('  ��KB(��?  �*  0!A(Y	   ��    �0'    3B(�

  0��%Bromus tomentellus    ��<M�3    0��%Bromus 

tectorum 
��� 
.(,���� .  

0�M( �(B  *�  0!A(Y	   -(��  ���  0�   ('  �<M�3   ;�,  

��>  �U.�  J(�  3,�D    �"A��  �3B(� @�   M(.   ;��""j�

h�	�  B("%  3,�D  ;("U�V4  .� ��  .��(D�  
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 O��"����(B�  !��	 �  	 �Y4 0' �.��)����  )2(  .  :$(�	 .�

  �  ^�4�" 0K^�4 ���>  ���(	  *"+��  ���>  ;�,  �

  ��,  3B(�  0'  ���	  .�"R('('  *"+�������(B  ���.  �

  �"A�� 3B(�  (�� .� � 0�. �,. ���t} ���	 �"A�� �<#�

	���,  )24(  .�"R('(' ^#� ���> .0'  A�"@  �.��.�4�'   )� 

�g���  4� "
���  ��)N  
�`�  �'  �<M�3  �U.�  3,�D   q�('  

�<M�3   �  �!	�.��  -�,  	"-�<  A��"�  %" B( �   
�,   ��  .

����	  ,(R .� �X��"0   (B(���.   �  (B��,   P�}�    l����  |���

���  c��9	  (B.�  r#U  �  �V�  Ss�   8�  P�}�"�  ��>   .��X  

	�%"���KB 0' ."*  A�"�@  .(�M  ��>  .�  �*  :$(�	  0'  A�"@ 

����  0��)�.  �  ���>  ����	  ��� (B  '"���  )�  :$(�	  ��.��  

o(�R�  	���,  .0'  ;.(#�   � ��+  �*  :$(�	  �.�	  .(�M  

�X����  .��X  	�%" ���   0�  ,(� �  )�  .�TR  ����	  ��� B  .� (

 -5 W��$�  . �� (B.�  ��"0�  j� 0' ���	"";��  �,����  .�  

3,�D  %"B( �  �  U�V4";(  L(4  �*  :$(�	   #��  0'  

:$(�	  ��.��  �   o����tD(��   	���,  .0'  ;.(#�  � ��+  

j�"";��  .�  �*  :$(�	  0'  .�$  rQ����  �  �,���   @'(X  


�B(�	   ��.  ���>  i�h	   �  ' "3  )�   �R  )�   0M���   �X��  .�  

W��$�  (���.  (B��, ��  )�  ^��  Pk�	   
��'.���'�   .�&	  

)�  0��%(B�  n�}�	  �  L�.�9,�4  !��	 �   �  )�  ���  � �+  

Pk�	  
���M   -�,  '" 3  )�   �R   L(4  � *  #X" @   :$(�	  

	���,  0�  � *  @	���  Pk�	  WtR  .����  0��%(B �  

n�}�	 � L�.�9,�4 �. OB��M  	��.�5 )24( .  

�U.�  e��  �  �+��
<  ('  �<M�3  ;�,  ��>   ;�(h�

�!	�.��� �� 
���� -(�� �. �  ��k�  e��  �  �+��
<  .�  

^  @8	  	������  ,(��    )� 07Y�	  ��4(�  *"	)  @	���  

�,('  .��>�B   0�  	�-���  .(~���   ,��   ����  ) �(  ���  (Bq�('  

 N('   -�	5  e��   �  �+��
<  .�  rY�   L(4   
�,   �  	"-�<  -5 

�.  .�  rY�  L(4  �<M�3  �B�  �U.� -��' �() .L(4    9A 

.�  ;�,(B�  >���  +��"*   �� 0' �)�  '"*  *�M.  3,�D  

%"B( � �  ����  �()��� (B �� )4  � 24( .  

  �"A�� � 
��) �"A�� -�<"	 O"7��	 .�$ 0' ��� ���>

  3B(�  �.  
("% 	��B�  *��'(�'  �0M����  ;.�U  0'  0�  �

  .� <"� d�#,N	��	5     �� 
�, W�V	 �� 0M��� ;.�U 0'

)4   �  24(  *��'(�' ���>�  �, �   ���  ('   3B(�   3,�D  %"B(� �  

q�('  3B(�  ��.�  (7' (�  %" B(�  0'  L(4  	���,  0�  � * 

�3B(� �	(�"^   
�(	A5 �   L(4  0�  &�  )�  O�	��*   �'(�	  

	s�"*    
����;)�  �  �h�M   L(4  0'.(K,  	�5 �  �.    8�  Ss�"�  

.��X 	� �B� )3 ,19  � 29( .  

(��?  @U(R  )�  �*   3B�CD   -(��  ���  0�  ;�,(B �  

c��9	  ��>�  	�������   �'  v4(,(B�  M"<& �   �  ,"K"( �  

L(4  Ss�"�   ��.�t+'   O��"����  ��&�K�  �'  ��4  0'��  0'  �

Ss�".�t%�     ��)42(.  -�<"	  Ss�"tD���   U�V4";(  M"<&� 

L(4   #��  0'  U�V4";(  ," K "(�  L(4  .�  ;�,(B �  

c��9	  ��>�  ��K�   
��'   ��.  ��>�  +��"*   .�$ 0' ���

 �N�$ � ����	�  ;�	�  Ss�"�  )�( �    �.�� L(4  M(' �')16(  .

0Y'�.  '"*  �U.�  o.   .�  ;�, (B�  c��9	  ��>�  ���   -(��  

���   ('  �<M�3  ;�,  ��>  �U.�  o.  �<M�3  	� �'(    ��U.�  

*,  3B(�   	��'(  �(K�R� .	���.  n���+A  -�,  L(4  .�  

:$(�	  �.�	  ��>�  �,�  Pk�	  �9�P    M('  L(4  � *  

:$(�	  )49(  �  9A  -�,   rY�  L(4   �  %���M �   L(4   .�  

 M('(B�  �"�� �-  �.  �)64 (   �  � "<  �9�P  N0(B �   L(4  

	����%  )49 � 59 ( .  

.�  �*  78�"�:  ;(�'��  ���"O   ��(!	   (   ̂ B5    .�

0\"�>  07Y�	  ('  �<M�3  ��>  �<M�3  0�M(    . ��	" -�< 

'� ;(�'��  �>  Z�X  .�"0\  �!	  @&,  0'�.���  (�  )��  

  . ��  ��K�  :$(�	^B5  '  0'  -�.('  �  n5  |����;(�'�� 

�#�  ���8	@    0'  �  
�, K�X(B�  K�":  L(4  @7��	 

	����%  y��'(�' �*  �%�  tD��h� ��  L(4  )  �(   ��,('  

'�;(�'��  8	 )�"|   	 J.(4���,  )3(  .('  �<M�3  ;�,  ��> 

 
�`�  �'   3B(�  3,�D  %" B(�   �  �<M�3  9#�"�   �  �Z�!�  

	"-�<  '���+A �  �"<  �<M� 3  0�M(  0�  ���	  0'  %���M �  

 �L(4   3B(�   tM(�	   L(4  tD��h� 3B(� ���   	���,  )� .

�*  ��> ;�, .� �.�  +��"*    ��h� n50�M(    L(4 @4�� 0'

� ^B5 J��4 0' .�(X � 
��' ��K� �(  )24  �  51(�\KB ." *  

T!'�  A� �'(�	 )�"@  �<M�3  ^B5  L(4  .�  07Y�	   ���> 

+��"*  �.  (��M3  '"���  L(4  .�  �*  07Y�	  	������  )17  

� 30( .  

  3B(�pH   L(4   ,(�  Z�X   A(R  .��   -��'  N('  )�

% 3,�D" B(�  (  �"O��  .0��� ) � O����	�(    ���	 -��'

A5�    |#��	 L(4 ���� r,�� ."(B��  �(%.�"^  . )� 0�(B  

� �����"�  �'��� . )� 0� 0�(B  	 �"�(%.���&"O�(B    .(����
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	� ��'(  	������ pH L(4  �.�B� 3B(�  )61( � �*   .� �	�

% 3,�D 0� Z�X" B(�  ���' .�*  !Q�"     ��4 ��    z`	(�

 	  
�B(�	���,  �   �!	  ;�(h��.���  )P < 0.05(  ('  (� �  

�"(B.(K  �.��.  �'  �*  	 .(~��� o(��� M.    ;�, .���> � 

^#�  �"<  0'  A�"@  .��.�4�'�  ' "���  )�  3,�D  %"B(�   �  

�<M�3  
�(	  A5 �   #��  0'  ��>�  +��"�*  pH   L(4  ��K�� 


�B(�	   ���%  y (	�  ��>  ;�,  .��  ^#��   ���  ;N�TM

	������  
��B(� 37�pH   3B(� P#� � 0�,�� 
��� �' �.

pH  ��,  )24   �  61( .    ��.�'pH  L(4   ��.�� �(8A *� )�

   "KB� ��    ��)	"-�<  A`R"    �  .�  o����  .��X  *�M�% 

�U(��  �t}�  �.��Q  ���'  �,.  %" 
(  �.   8�  Ss�"�  .��X 

	��B� )5 ( .  

.�  �*   3B�CD  .��7	  �(�D"O  .�  !Q�"    Z�X  07Y�	 

�>"0\  ('  ��>�  +��"*  07Y�	  �!	 ;�(h��.���    .�.��0'  

�~�  	���.  0�  0M���   ,���'  
�,   	������  	"-�<  )�(� 

�(�D"O  �.  )�   L(4  J.(4   ���   0�  .��7	�  )�  -5  )�  �$ : 

;N�TM  �  .�.��  R";(���    
����  ��>.('  ��+  0'   L(4  

	�'����%  )31 (�   (	�  .�  ��>�  +��"*  �>"0\  .��7	  �(�D" O 

@U(R  )�  .�.��  �  ;N�TM  .�  �R �  
��#� 0�   3B(�  �(�D" O  
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