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Abstract Article Info 

Background and objectives: Beekeeping is one of the most common functions of 

rangelands, which can be developed to improve the livelihood of rangeland 

beneficiaries and their participation in range management. While many studies have 

focused on identifying attractive species for beekeeping, less research has been 

done on evaluating the suitability of rangelands for beekeeping. Therefore, this 
study aimed to evaluate the suitability of Darmian mountain rangeland in South 

Khorasan for beekeeping. 

Methodology: We determined the suitability of the rangeland for beekeeping based 
on ecological, economic, social, and environmental criteria and indicators. We 

calculated ecological indicators by analyzing vegetation statistics collected from 60 

two-meter square plots located along 200-meter transects. Climatic information was 
obtained from the nearest meteorological station, while environmental indicators 

included distance from water sources, distance from roads, and different classes of 

land slope. We also evaluated the limitations and potentials of the region to exploit 

the potential of beekeeping by designing a set of questions in the form of a Likert 

scale. Based on the integration of maps in the GIS environment and the FAO 

limiting factor approach, we prepared a final suitability map for beekeeping, with 

categories of good (S1), medium (S2), low (S3), and non-suitability (N). 

Results:  We identified 85 plant species in the Darmian rangelands, of which 65 

species were identified as attractive species for honey bees. Plants with 
attractiveness class III and II had the highest presence in the plant composition, with 

42.8% and 30.2%, respectively. Most species belonged to the Asteraceae, 

Lamiaceae, and Leguminosa families. Based on our results, 56.1% of the rangeland 
area (7661.8 hectares) was in the middle competency class (S2), 2% (274.9 

hectares) was in the low competency class (S3), and 41.9% (5717.4 hectares) were 

in the inappropriate category (N). Temperature and relative humidity in the 

highlands of the region, the attractiveness index of plant species with humidity 

downstream of the region, and socio-cultural problems such as the lack or absence 

of knowledge related to beekeeping were the limiting factors for beekeeping 

suitability. Plant composition, wind speed, long flowering periods in some plant 

types, and a good market for honey consumption were among the factors that 

increased the competence and sustainability of beekeeping in the region. 
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Conclusion: Our findings suggest that 56.1% of the Darmian mountain rangeland 

is suitable for beekeeping. This can be used as a supplemental livelihood to 

increase the income of pastoralists and improve their economic situation. With 

the support of the government in providing facilities and holding training courses, 

the motivation of beekeepers to reduce livestock and focus on beekeeping can 

increase, leading to a more sustainable range management system. 
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Acantholimon collare  G%
��� B;3  Plumbaginaceae IV  *   *   6H<����� �����–  ��. �9���  

Acantholimon erinaceum 
 '#  B;3 a
3

 G%
���  
Plumbaginaceae  IV  *   *   ��.– �����  

Acanthophyllum 

glandulosum  
 8*�E  Caryophyllaceae IV  *    ����� '����-  ��.  

Acanthophyllum 

squarrosum  
 8*�E  Caryophyllaceae IV  *   *   �����–  ��.  

Achillea wilhelmsii   -������*  Asteraceae  III    *   6H<����� '����–  �����  

Achillea eriophora   -������*  Asteraceae  III    *   6H<����� '����–  �����  

Acroptilon repens  
DX.  Asteraceae  II    *   �����–  �����  

Alyssum linifolium   
���"  Brassicaceae  I   *   *   6H<����� �9���–  ����� �����  

Alhagi persarum   ������ ������  Leguminosa  III   *   *   �����–  �����  

Anabasis setifera 
�C ���  Chenopodiaceae  IV  *   *   �����–  ��.  

Artemisia aucheri   ���3 
+���  Asteraceae  II   *   *   ����� '����-  ����<�  

Atraphaxis spinosa   4[�����3  Polygonaceae  IV    *   6H<�����- ��.  

Asperula glomerata  ����%��3 
+�*�	  Rubiaceae  II  *    G������-  6H<�����  

Astragalus heratensis   -�#  Leguminosa  II  *     ����� �����-  �����  

Astragalus aureus   -�#  Leguminosa  II  *     6H<�����-  ��.  

Bromus tectorum   4���   Gramineae  III    *   6H<�����  

Bromus scoparius   �CX� ���   Gramineae  III    *   6H<�����  

Cardaria draba   8�	�  Brassicaceae  III  *   *   6H<����� '����–  ����� �����  

Capparis spinosa   ��� bX� a��3  Capparidaceae  III  *   *   G������ �����–  ����� '����  

Chaerophyllum 
khorassanicum  

 ��C�  �F���  Apiaceae  III  *   *   6H<�����- �����  

Cicer spiroceras   ���3 ��D�  Leguminosa  II -  -   6H<����� �9���–  ��. �9���  

Cichorium intybus  �+9�3  Asteraceae  II  *   *   6H<����� �����– ��. 
���  

Cirsium arvense   	�� �F+3  Asteraceae  II  *   *  �����- ��. �����  

Cousinia eryngioides   ��� ��,� Asteraceae III  *   *   ����� '����-  ��.  

Cousinia eriobasis  ��� ��,� Asteraceae II  *   *   6H<����� �����- ��.  

Cousinia rhaphiostegia  ��� ��,� Asteraceae III  *   *   �����–  ��.  

Cousinia chrysandra  ��� ��,� Asteraceae III  *   *   �����–  ��.  

Cousinia hermonis  ��� ��,� Asteraceae III  *   *   6H<����� �����– ��. '����  

Echinops villosissimus U�5�.�[�  Asteraceae I  *     �����- ��.  

Eremostachys macrophylla ���*��* '�+9  Lamiaceae IV    *   6H<�����-  ��.  

Eryngium billardieri  c���E  Apiaceae I  *   *   6H<����� �9��� - �����  
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 6�*�W  _��  
 ���X# B���  

 �	�<�   B��# �	  

Euphorbia bungei  -�����  Euphorbiaceae II  *   *   6H<�����- �����  

Euphorbia buhsei  -�����  Euphorbiaceae III  *   *   6H<�����- �����  

Euphorbia boissieriana  -�����  Euphorbiaceae III  *   *   6H<�����- �����  

Ferula ovina  ��3  Apiaceae II  *   *   6H<����� '����- ����� �9���  

Gallium verum  ��+� ���  Rubiaceae III    *   6H<����� �9���–  ����� �����  

Geranium kotschyi  �������  Geraniaceae III  *   *   6H<����� �9���– ����� �9���  

Hymenocrater calycinus  
����� '#  Lamiaceae III  *     6H<�����– �����  

Hyoscyamus squarrosus d+�7��W*  Solanaceae II    *   6H<�����- �����  

Ixilirion tataricum  e����  Amaryllidaceae III    *   6H<�����- �����  

Lagochilus cabulicus  >7 ���#��  Lamiaceae IV  *     �����- ��.  

Launaea acanthodes 
��E  Asteraceae IV -  -   �����–  �����  

Linum usitatissimum -��3  Linaceae IV  *   *   �����–  ��.  

Malcolmia Africana 

 
 >� �����L ��*  Brassicaceae III    *   6H<�����- �����  

Matthiola alyssifolia =C.�� ��f�XE  Brassicaceae III    *   G������ �����–  6H<����� �����  

Mentha longifolia 
���  Lamiaceae I  *   *   �����–  ����� �9���  

Melica jacquemontii B�DL ��[�X� ���  Gramineae -  -  -   �����–  ��.  

Nepeta satureioides 
�����9  Lamiaceae II   *   *   6H<����� �9��� - �����  

Nepeta bracteata 
��� 
#�* ��9���  Lamiaceae II  *   *   6H<����� �9��� - �����  

Noaea mucronata  ���#���  Chenopodiaceae III  *   *   ��.– ����� �9���  

Onobrychis vera ^�f9�  Leguminosa I  *   *   6H<����� '����–  6H<����� �����  

Peganum harmala  �+f9�  Zygophyllaceae II    *   ��.– �����  

Pulicaria gnaphalodes  83 ���*��* 43  Asteraceae II -  -   ��. �����–  �<�  

Scorzonera tortuosissima ���*��* ��9� g+�  Asteraceae III  *   *   6H<�����– ����� �9���  

Scorzonera persica  g+���9�  Asteraceae III  *   *   6H<�����–  �����  

Scariola orientalis  �H
� ���3  Asteraceae II  *   *   ��. '����–  ����<� '����  

Schumannia karelinii -  Apiaceae III  *   *   6H<����� �����-  �����  

Sclerorhachis leptoclada ���%�  Asteraceae IV    *   �����- ��.  

Scrophularia leucoclada  -���� '#  Scrophulariaceae IV    *   �����–  ��.  

Serratula latifolia  '# a���+#  Asteraceae III  *   *   6H<����� �����- ��.  

Stachys lavandulifolia  ���3 ��E  Lamiaceae I  *     6H<����� �9��� - �����  

Stipa Arabica  -	��� h�#  Gramineae III    *   G������ �9���-  6H<�����  

Stipa barbata  -	��� h�#  Gramineae III    *   G������ �9���-  6H<�����  

Ziziphora clinopodioides  ���3 �.�3�3  Lamiaceae I  *     6H<�����– �����  

Trigonella  elliptica  
X�X�+�  Leguminosa II  *   *   6H<�����–  �����  
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