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Abstract Article Info 

Background and objectives: In order to further protect of rangeland ecosystems, 

range suitability should be investigated before the utilization of medicinal and 

industrial plants. Plant composition, production and steep of the slope are among 

the criteria that determines the suitability of rangeland for the use of medicinal 
plants. In four habitats of the following species (Achillea santolinoides, Ziziphora 

tenuior, Sclerorhachis leptoclada and Hymenocrater calycinus) on three slope 

classes (less than 30%, 30-30% and more than 60%), importance Value Index (IVI) 

and accessible production were determined.  

Methodology: After field visit and observation of medicinal plants as the dominant 

species in the rangelands of Room districts of Qaen county, plant habitats were 

identified and sketched. In herbaceous and woody habitats, plots sized 1 m2 and 2 
m2 were respectively placed. Samples were taken randomly. After measuring the 

slope on all sampling plots, the slope was statistically analyzed at three levels of 

less than 30%, 30 to 60% and more than 60%. During the slope gradient, the 
structural characteristics of vegetation including density, frequency, abundance and 

dominance of species were measured and based on that, Importance Value Index 

(IVI) was determined. In order to compare the total production of medicinal plants 
for different slopes, analysis of variance (ANOVA) and Duncan multiple range tests 

were used. Cluster analysis was also used to group the habitats based on species 

composition. Species abundance distribution was investigated using geometric 

series, broken stick, log-normal, Zipf and Mandelbrot models and the data were 

fitted with each of the above models. The goodness of fit of these models was 

measured by the Akaike information criterion (AIC). All statistical analysis was 

done by R software. 

 

Results:  The floristic list of the study area showed that in total, 47 plant species 
belonging to 15 plant families were available, 31 herbaceous, 8 bush, 7 grasses and 

1 shrub species. Among the observed species, 66% were medicinal and industrial, 

23% forage plants and 11% invasive and thorny. Medicinal plants mostly belonged 
to Compositae, Apiaceae, Lamiaceae and Brassicaceae. The results showed that 

Ziziphora tenuior and Achillea santolinoides had the highest density and Artemisia 

aucheri and Sclerorhachis leptoclada had the highest ground cover. The low 
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presence of medicinal and industrial were seen on low slopes and the highest on 

moderate and high slopes. The rank-abundance curve showed that the species 

abundance distribution (SAD) of the whole study area was fit by Mandelbrot model 
and log-normal, which indicates a stable community. The results showed that with 

increasing slope, the production of medicinal plants decreases. Achillea 

santolinoides and Ziziphora tenuior, located on slopes of less than 30%, have the 

highest production and relative importance, and in terms of these two factors, have 

the necessary competence for exploitation.  

Conclusion: Although the relative composition of medicinal plants in the region 

increases with increasing slope, but in terms of plant composition and production, 
habitats with a slope of more than 60% are not suitable to be used as medicinal 

plants sites. Generally, in range suitability assessment studies, vegetation cover 

percentage alone is not enough, because there may be species that are 

pharmacologically and industrially valuable that have a low cover percentage. 

Although in this study, not all factors affecting rangeland suitability have been 

studied directly, but the important value index for rangeland suitability studied 

and the effect of slope on some vegetation characteristics have been investigated 

and the results showed that the moderate and high slope and production of 

medicinal plants decreased. Therefore, with increasing slope, rangeland's 
suitability for medicinal and industrial plants also decreases. 
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  ��9� � ��,	� �� H�< ���-p�� 7= ��� P�� :�� ��	� .����

  z#J�
 �� ���� �%m
 ��o�� #����� 5�.���  � 1�����  

 :�;  �  �	WK  �7)��
  P��  ?K  ���  P�]��  �	L�
  7�

  �  #�����  5�.���  ��,	�  �  H�=��  �><	0  �M��  ��	WK

������� H�< d)�3
 Z�@%& �� #�$�M  ��� � �'� 1�.

��
  ��  ���	3
  .�	<  #
  7$,�a
  P��*  5����9<  :��  ��

  �M�� �� H�< ��o��  #���� �k�@"� P��   �  }�. P�������

7
	� H�=�� �><	0  �� #�$�M � #����� 5�.��� ��,	� � 1�

  1�.���$
 ��	
 �� �k��& P��  � �� ��� 7$,�a
 ��	
 7@a�


(�N^� ��9� ���
 #�����< P��$� �� H�< � ><	0  1���

.�	<  

  

  � ����?���
 

7
	� �	WK ��.��
 � #
���
 1�.��� ��  � X0 ����� -

  5����9< :�� � 	K ����
 H,�Y 7
	� 5�	�; 7� #����� 1�.

7
	� 7= �< #.��� 1�. ������� #�����< 7� :��*� �P��* -

  #.��� ~�� �� ���N. �� H,�Y 7
	� 5�	�; 7� #����� 1�.

  �� 7@a�
 h����	)] ���, .���<�� �	WK  ����
  � ���J���

) �%�$
 #����.���4  �13    �267
	� `�"M :�
 .�< 7�9� ( -

.  ����  !�	�  #.���  1�http://www.theplantlist.org 
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 ��$� �); 7� � (

 7$,�a
 ��	
 7@a�
 �� ��< :�\
� #)%* Z�$,�a
 b�����

)35������� �� (  Z[0 � ��
�  � #J); 1�.1    � #$��
 ��


 ������� ��7�	� 1�.  Z[0 � ��
�  � 1�2    ���J��� #$��
 ��


   � Z[0 ���$� .�<30  ��  80    7� 7��� ������� �. �� Z[0

7
	N
 .�	� ��+�
 ������� �$�� � #.��� ><	0 Z����+�-

  �������� �. �� .�< :�\
� #]��^� [
�= U�� 7� 1�����

� ��
�  #
	N;  H�<  5������  �	&  ��  X��  .�<  1���

  �(=���  ?
�<  #.���  ><	0  1���-��  Z��M	^-  �H�<

7
	� 7%)Y  �  �	]�  �#
����]��
�  1� �54  b���  ��  �  1��� � 

 7
	� #%�
  ��N.�  U ��  c-�< 1�1  )IVI  �< P��$�  ( )  

22(  7
	� P���N9
 �b��� P�� �� �  7@a�
 �� #.��� 1�.

 
1- Importance Value Index 

 �H�< 5������ �	& �� P��eN. .�< #]�$
 7$,�a
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  �� #�$�M � #����� 5�.��� ?= ��,	�20  Z[0 �M��  7� �.
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7
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�7
	N
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  ��  7$
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 7
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 n�0  

  ���
�
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  �P�� P��  � 7= .�< #�����< #.��� ����31    �#J); 7
	�8  

7�	� 7
	�  �1�7    � b��� 7
	�1    7
	� 7e�-��  ��.��
 1�

 ����) �<1 .(  

  

  

 Q�#R1:  �� �!� ���� �3!E� P�'(��+= <,�   

 ������ S��T <�U�T 

 �	=

 �V��� 

�+O� ��� ����  8	�
 

  (��9
  #J);  ����� Ceratocarpus arenarius L. Amaranthaceae 

 #�K���
 � ���	)� �����	� 5�
��  � #N�Q 1�.

 1�%= 
 #�����  #J); ��� 7N)� Chenopodium album L. 

 7]	);1� 7�	�1�   ���� Kochia scoparia (L.) Schrad. 

t�M �q  #�$�M #�����  #J);  �<� Dorema ammoniacum D.Don Apiaceae 

7]�� ���� 5�
�� ���4 !)- ����� �  �q�

 P'< ��� � (����� 
 #�����  #J);  g��*	� Eryngium bungei Boiss. 

q  � #
����=� #�
4 �#Q��* �q �#�����=�� �

 #��9�,� �q 
 #�$�M #�����  #J);  7\���� Ferula gummosa Boiss. 

  �q �#���'�
 �q �#����� �q �#
����=� �q

 #N����� �q �1��� �q �#����� 
 #�����  #J);  ��<�� Prangos ferulacea (L.) Lindl. 

  � ��4 !)- �7]�� �q�)
P  #�����  #J);  7
��* Alyssum marginatum Steud. ex Boiss. Brassicaceae 

 ����� 5�
��  #�����  #J); 1 	� Cardaria draba (L.) Desv. 

 :��4 #����]� ��q �w�9�,� ��q �>3�  #�����  #J);  5�� ��� ?� Anchusa ovata Lehm. 

 5�
��#�K���
1�.  #�J��  #�����  #J); �)� ���=�- Erysimum crassicaule (Boiss.) Boiss. 

�
	J; 5�
�� � #�����=���q �.  #�����  #J);  h�-�
 Goldbachia laevigata (M.Bieb.) DC. 
 7]	);1�  #J);  y	�<�� Strigosella strigosa Botsch. 

 #
����=� #�
4  #�$�M #����� 1� 7�	�  h�	Q Acanthophyllum sordidum Bunge ex 

Boiss. 

Caryophyllaceae 

��J
 �q  �q�(�����  ��
 � ��� �q  #�����  #J);  5����
	� Achillea santolinoides subsp. 

wilhelmsii (K.Koch) Greuter 

Compositae 

#
	J;�q �X���'�4 �q �����= q?�
� �  #����� 7�	�1� #.	= ��� Artemisia aucheri Boiss. 

#
	J;�q �X���'�4 �q �����= q?�
� �  #����� 7�	�1�  ��� #�<� Artemisia sieberi Besser 
  (��9
  #J);  7�,��- Cirsium arvense (L.) Scop. 
  (��9
  #J);  x�� Cousinia eryngioides Boiss. 

 ��$
 ��� ���.� P�'�� �n��� �q  #�����  #J);  P= g�Q��� Lactuca orientalis (Boiss.) Boiss. 

 n��� �q  #�����  #J);  7-�Q Launaea acanthodes (Boiss.) Kuntze 

 #
����=� #�
4 � #
�&���q ��	-  #�����  #J);  ���� 5 ��- Onopordon acanthium L. 

 ����� 5�
�� �5�&�� 5�
��  #�����  #J);  ����
 Sclerorhachis leptoclada Rech.f. 

 ����� 5�
��  #�����  #J);  h<�	@
 Scorzonera paradoxa Fisch. & 

C.A.Mey. 

 ��
 �#�����=���q  #�����  #J); P���< d); Sonchus oleraceus  L. 

 ��� P�'�� �#�����=���q  #�����  #J);  ����< Euphorbia helioscopia L. Euphorbiaceae 

 #%^; Zp[�-� 5�
��  #�����  #J);  7
��� ?� Hymenocrater calycinus (Boiss.) 

Benth. 

Lamiaceae 

 7]�� ����= :��4 �#Q��*�q �#�����=���q  #�����  #J);  �]�  Hyssopus officinalis L. 

�5���
 ������ 5�
��   P'�
 � >3%
��4  #�����  #J);  b��	-	a�� Lavandula vera L. 

�#���	- �
���q ���$
 1	@
   #
	J; �q

 ����= 
 #����� 7�	�1�  P���4 Thymus kotschyanus Boiss. & Hohen. 

#
	J; �q � w��'�
 �q  ����=  #�����  #J);  #�	=�= Ziziphora tenuior L.  

��4 !)- (-  � w�9�,� 5�
�� �w�9�,� �q �

 ��$
 
 #�$�M #�����  #J);  5��� P���< Glycyrrhiza glabra L. 

Leguminosae 


P�) ��4 !)- � H� ��
��4 P���0 �  #�$�M #����� 7�	�1�  #�4��- Alhagi maurorum Medik. 

 g�$
w�	- � :�= �q �  ��4  #�$�M #�����  #J);  ��J�� Peganum harmala L. Nitrariaceae 

 7]	);1�  #J);  k��@< Papaver rhoeas L. Papaveraceae 

 (�4 �q  #�����  #J); 
  h���; ?�

 >J�� 
Roemeria hybrida (L.) DC. 
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5�&��  � 1�����0�. � b����1�.  

 	������=� 
 #����� 7�	�1� 

 �[=

P�K��
 

Acantholimon scorpius (Jaub. & 

Spach) Boiss. 

Plumbaginaceae 

 7]	);1�  #
���  ���� 1	� Avena sativa L. Poaceae 

 7]	);1�  #
��� - Bromus danthoniae Trin. 
  (��9
  #
���  #<	
	� Bromus tectorum L. 
 7]	);1�  #
���  1	� ��� ��0 Hordeum bulbosum L. 
 7]	);1�  #
���  (eQ Lolium perenne L. 
 7]	);1�  #
���  ��� ��0 PNQ Poa bulbosa L. 
 7]	);1�  #
���  5 ��0 X�� Stipa barbata Desf. 
 7]	);1�  #J);  #��� d); Polygonum afghanicum Meisn. Polygonaceae 

 
7]	);1�   7e�-��

1� 
 �
�0 Pteropyrum aucheri Jaub. & Spach 

  (��9
 1� 7�	�  y�� Rosa persica Michx. ex Juss. Rosaceae 
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Compositae  �Apiaceae  �Lamiaceae    �Brassicaceae  

.����.    ��  �q�K  7$,�a
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 n���
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� 7
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)  5����
	�  7
	�  7�  k)$�
  #%�
  ��N.�Achillea 
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5����
	�  ����. H,�Y y	�<�� � .  
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 N9�3- �=�+5 ��'�EU � ������ ��
��� �0,� *)(*R�)� � ��  

  

#�	=�= ������� ��  � (=��� P������ �#�	=�= 7
	� �

  � ����� �� #
����] � 7%)Y P������ �#.	= 7�
�� 7
	� � �	]

P��  #�	=�=  7
	�  ��  7�  k)$�
  #%�
  ��N.�  P������  ��

)Ziziphora tenuior)  #.	=  7�
��  �  (Artemisia 

aucheri#
 ( ����) �<��3  .(  

  

  

  Q�#R2- ���� �0,� <�J
� ?Y�� �������� 8�ZV��� �� �
��� ��
  

 #.��� 7
	�  (=��� 7%)Y  �	]�  #
����] 
 (=���

 #%�
 
 #%�
 7%)Y  #%�
 �	]� 

 #
����]

 #%�
 
%IVI 

Achillea santolinoides subsp. 

Wilhelmsii 
00/9 80/14 86/12 70/0 43/0 41/0 23/0 16/0 7/123 

Strigosella strigosa 40/3 50/4 80/6 50/0 16/0 13/0 12/0 12/0 55/52 

Bromus tectorum 10/2 60/1 50/10 20/0 10/0 04/0 18/0 05/0 7/37 

Hordeum bulbosum 80/1 00/3 50/4 40/0 09/0 08/0 08/0 09/0 3/34 

Papaver rhoeas 60/1 10/1 33/5 30/0 08/0 03/0 09/0 07/0 14/27 

Chenopodium album 30/0 00/3 00/1 30/0 01/0 08/0 02/0 07/0 56/18 

Cousinia eryngioides 40/0 40/1 00/1 40/0 02/0 04/0 02/0 09/0 90/16 

Kochia scoparia 50/0 40/0 50/2 20/0 02/0 01/0 04/0 05/0 57/12 

Artemisia sieberi 10/0 50/2 00/1 10/0 00/0 07/0 02/0 02/0 55/11 

Poa bulbosa 30/0 70/0 50/1 20/0 01/0 02/0 03/0 05/0 69/10 

Cirsium arvense 20/0 70/0 00/1 20/0 01/0 02/0 02/0 05/0 33/9 

Ceratocarpus arenarius 20/0 40/0 00/1 20/0 01/0 01/0 02/0 05/0 49/8 

Polygonum afghanicum 20/0 40/0 00/2 10/0 01/0 01/0 04/0 02/0 92/7 

Euphorbia helioscopia 20/0 10/0 00/2 10/0 01/0 00/0 04/0 02/0 08/7 

Onopordon acanthium 10/0 50/0 00/1 10/0 00/0 01/0 02/0 02/0 96/5 

Peganum harmala 10/0 40/0 00/1 10/0 00/0 01/0 02/0 02/0 68/5 

Alhagi maurorum 10/0 20/0 00/1 10/0 00/0 01/0 02/0 02/0 12/5 

Alyssum marginatum 10/0 10/0 00/1 10/0 00/0 00/0 02/0 02/0 84/4 
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 #%�
 7%)Y  #%�
 �	]� 

 #
����]

 #%�
 
%IVI 

Ziziphora tenuior 60/11 70/10 57/16 70/0 40/0 37/0 18/0 13/0 35/107 

Artemisia aucheri 80/1 00/22 00/2 90/0 06/0 76/0 02/0 17/0 9/100 

Papaver rhoeas 40/4 50/4 67/14 30/0 15/0 15/0 15/0 06/0 74/51 

Bromus danthoniae 00/2 00/2 00/20 10/0 07/0 07/0 21/0 02/0 77/36 

Cousinia eryngioides 90/0 00/6 80/1 50/0 03/0 21/0 02/0 09/0 05/35 

Hordeum bulbosum 80/1 50/1 60/3 50/0 06/0 05/0 04/0 09/0 58/24 

Achillea santolinoides 80/1 60/1 00/6 30/0 06/0 05/0 06/0 06/0 68/23 

Hyssopus officinalis 40/1 60/0 00/7 20/0 05/0 02/0 07/0 04/0 04/18 

Poa bulbosa 70/0 70/0 50/3 20/0 02/0 02/0 04/0 04/0 28/12 

Roemeria hybrid 50/0 70/0 67/1 30/0 02/0 02/0 02/0 06/0 55/11 

Goldbachia laevigata 40/0 50/0 33/1 30/0 01/0 02/0 01/0 06/0 16/10 

Bromus tectorum 50/0 20/0 00/5 10/0 02/0 01/0 05/0 02/0 58/9 

Launaea acanthodes 30/0 70/0 50/1 20/0 01/0 02/0 02/0 04/0 79/8 

Cardaria draba 30/0 30/0 00/3 10/0 01/0 01/0 03/0 02/0 12/7 

Avena sativa 20/0 10/0 00/2 10/0 01/0 00/0 02/0 02/0 03/5 

Lactuca orientalis 10/0 40/0 00/1 10/0 00/0 01/0 01/0 02/0 66/4 

Strigosella strigosa 10/0 10/0 00/1 10/0 00/0 00/0 01/0 02/0 63/3 

Alyssum marginatum 10/0 10/0 00/1 10/0 00/0 00/0 01/0 02/0 63/3 

Lolium perenne 10/0 10/0 00/1 10/0 00/0 00/0 01/0 02/0 63/3 

Lavandula vera 10/0 10/0 00/1 10/0 00/0 00/0 01/0 02/0 63/3 
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%IVI 

Sclerorhachis leptoclada 80/0 00/16 14/1 70/0 11/0 29/0 04/0 15/0 35/59 

Eryngium bungei 20/1 80/7 33/1 90/0 17/0 14/0 04/0 19/0 89/54 

Roemeria hybrid 60/1 20/1 33/5 30/0 23/0 02/0 17/0 06/0 57/48 

Prangos ferulacea 40/0 50/5 33/1 30/0 06/0 10/0 04/0 06/0 47/26 

Artemisia aucheri 30/0 50/5 00/1 30/0 04/0 10/0 03/0 06/0 97/23 

Stipa barbata 30/0 00/4 00/1 30/0 04/0 07/0 03/0 06/0 22/21 

Hyssopus officinalis 30/0 60/0 50/1 20/0 04/0 01/0 05/0 04/0 46/14 

Ferula gummosa 10/0 00/4 00/1 10/0 01/0 07/0 03/0 02/0 11/14 

Hordeum bulbosum 30/0 30/0 50/1 20/0 04/0 01/0 05/0 04/0 91/13 

Anchusa ovata  20/0 50/1 00/1 20/0 03/0 03/0 03/0 04/0 08/13 
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Bromus tectorum 20/0 40/0 00/2 10/0 03/0 01/0 06/0 02/0 14/12 

Euphorbia helioscopia  20/0 40/0 00/2 10/0 03/0 01/0 06/0 02/0 14/12 

Strigosella strigosa 20/0 20/0 00/2 10/0 03/0 00/0 06/0 02/0 77/11 

Acanthophyllum sordidum 10/0 00/2 00/1 10/0 01/0 04/0 03/0 02/0 44/10 

Dorema ammoniacum 10/0 50/1 00/1 10/0 01/0 03/0 03/0 02/0 52/9 

Erysimum crassicaule 10/0 00/1 00/1 10/0 01/0 02/0 03/0 02/0 60/8 

Glycyrrhiza glabra 10/0 00/1 00/1 10/0 01/0 02/0 03/0 02/0 60/8 

Thymus kotschyanus 10/0 50/0 00/1 10/0 01/0 01/0 03/0 02/0 68/7 

Pteropyrum aucheri 10/0 50/0 00/1 10/0 01/0 01/0 03/0 02/0 68/7 

Sonchus oleraceus   10/0 20/0 00/1 10/0 01/0 00/0 03/0 02/0 13/7 

Kochia scoparia 10/0 20/0 00/1 10/0 01/0 00/0 03/0 02/0 13/7 

Avena sativa 10/0 20/0 00/1 10/0 01/0 00/0 03/0 02/0 13/7 
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Rosa persica 70/2 00/6 38/3 80/0 39/0 20/0 16/0 22/0 98/95 

Hymenocrater calycinus 60/0 20/13 00/1 60/0 09/0 44/0 05/0 16/0 34/73 

Hordeum bulbosum 40/1 10/1 67/4 30/0 20/0 04/0 22/0 08/0 68/53 

Euphorbia bungei 50/0 10/2 25/1 40/0 07/0 07/0 06/0 11/0 80/30 

Artemisia aucheri 30/0 00/4 00/1 30/0 04/0 13/0 05/0 08/0 38/30 

Roemeria hybrid 40/0 70/0 00/1 40/0 06/0 02/0 05/0 11/0 55/23 

Acantholimon scorpius 20/0 30/1 00/1 20/0 03/0 04/0 05/0 05/0 28/17 

Scorzonera paradoxa 20/0 20/0 00/2 10/0 03/0 01/0 09/0 03/0 62/15 

Poa bulbosa 20/0 20/0 00/2 10/0 03/0 01/0 09/0 03/0 62/15 

Alyssum marginatum 20/0 20/0 00/1 20/0 03/0 01/0 05/0 05/0 62/13 

Acanthophyllum sordidum 10/0 50/0 00/1 10/0 01/0 02/0 05/0 03/0 49/10 

Lactuca orientalis 10/0 50/0 00/1 10/0 01/0 02/0 05/0 03/0 49/10 

Achillea santolinoides 10/0 10/0 00/1 10/0 01/0 00/0 05/0 03/0 16/9 
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