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Abstract Article Info 

Background and Objective: Understanding vegetation composition and the 

ecological and edaphic characteristics of natural habitats supporting endangered 
and medicinal plant species is fundamental for effective conservation and 

ecological restoration. Conserving and expanding the distribution of medicinal 

plants in natural ecosystems is also of considerable ecological, economic, and social 

importance. Therefore, this study aimed to identify the key environmental factors 

influencing the distribution of the medicinal plant Stachys lavandulifolia Vahl. 

Methodology: The habitat characteristics of S. lavandulifolia were investigated in 

four regions of northeastern Iran: Layen, Bajgiran, Zharf, and Baharkish. A total of 

50 vegetation plots were established, and soil samples were collected from the 0–

30 cm depth. In each plot, vegetation attributes, including species composition, 

percentage cover, plant density, and the proportions of bare soil, litter, and 
rock/gravel cover, were recorded. Habitat variables, including elevation, slope, 

aspect, and mean annual precipitation, were also measured. Soil analyses included 

soil moisture at saturation, pH, electrical conductivity (EC), total nitrogen, organic 
carbon, organic matter, phosphorus, potassium, sodium, magnesium, calcium, clay, 

and sand content. Principal Component Analysis (PCA) was performed using 

Jamovi and R software to evaluate the relationships between environmental 
variables and the distribution of S. lavandulifolia. 

Results: Stachys lavandulifolia occurred at elevations ranging from 1,834 to 2,420 

m above sea level, primarily on gentle to moderately sloping sites receiving 250–

350 mm of annual precipitation. The Layen region exhibited the highest values of 

plant density, canopy cover, biomass production, frequency, and abundance. This 

habitat was characterized by higher soil moisture and predominantly northeast-

facing slopes. Based on the abundance-to-frequency (A/F) ratio, the species 

displayed a tussock (clumped) distribution pattern. Analysis of associated 

vegetation showed the greatest companion species richness in Layen and the lowest 
in Baharkish. The dominant companion species were Agropyron trichophorum in 

Layen and Festuca arundinacea in Baharkish. Principal Component Analysis 

revealed that the first two principal components explained approximately 89.7% of 
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the total variation in environmental variables. Organic matter, sodium, and soil 

organic carbon showed the strongest positive loadings on the first principal 

component, whereas slope exhibited the strongest negative loading. 

Conclusion: This study provides a comprehensive assessment of the vegetation 

structure and soil characteristics of habitats supporting Stachys lavandulifolia. The 

results identify the principal environmental factors governing the species' 

distribution and offer valuable information for habitat conservation, ecological 

restoration, and sustainable management. These findings can also serve as a 

scientific basis for identifying and developing suitable habitats for the conservation 
and potential expansion of this medicinal species in ecologically similar regions. 
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 f�'�&	  

   M�	) (Y�2�M�� �% Y�2 
30/7 22/3 30/3 70/10 97/0 87/0 

  <� Q%�� �R�+ 54/0 87/0 31/0 74/0 85/0 24/0 

  <� 1+�	 �R�+ 96/0 38/1 61/0 28/1 83/0 17/0 

 �I
���. �R�+ 20/0 03/0 17/0 25/0 89/0 40/0 

 �F8H  

  M�	) (Y�2�M�� �% Y�2 
40/12 01/4 13/7 90/16 94/0 64/0 

 f����*  

  M�	) (Y�2�M�� �% Y�2 
374 124 284 549 84/0 20/0 

 d�A �R�+ 5/22 20/6 0/12 0/33 80/0 10/0 

 ���+ bJ� �� c�F��� 2091 248 1834 2400 97/0 85/0 

 (��	  M�	)  2�.��% 320 90/50 254 376 99/0 94/0 

 �	+ Q�9.��	  

   �.�� -:�+) (+��2 
71/9 36/2 90/7 10/13 84/0 20/0 

 ;U��D 
�	+  

   �.�� -:�+) (+��2 
53/4- 58/2 70/6- 91/0- 90/0 41/0 

 �r���D 
�	+  

   �.�� -:�+) (+��2 
30/21 22/4 90/18 60/27 68/0 01/0 

 S
$95��LM	
� �
 �*]� ��C "\-�� "	RF� [� �]�` E	�!5 :"N-��� 
��� ��C  

   1)�
 ����	   j.����
 �R�+    !LG� j.����
 �R�+  

 P
� -F<�	  58/12 2/66 2/66 

 Y
+ -F<�	  46/4 5/23 7/89 

 Y�� -F<�	  96/1 3/10 0/100 
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 �2<1"\-d� ��*�� "!+2< ��_� ��
�;5 :�*]� ��C  )���� x "\-d� �C� *]�� 
 ���� y �f	
 �	
�.�  ����M5 ��C
 �$( .  

  

 �(  M	�N 
�(��%    P
� ���	 �%  J��	 ;	��N �� Y���

 -F<o	  ;�M��  P
�:  �+   MR�  
�()6(    +��N�  .7��  1�	�

-%
� 1�A -�A�.  7�� ;� j.����
 �� 
�R�+ ���{�	 �( 

�

�� 6��� -�PC     ���\ �( Q���%�&% .7�� 1�A 1+�+ b����

   2�&���* �7�L� -� 7�� �� 
�&!	 -% �A�% ��2�'% +�N

 ��  
����% PC  	  S�T���  +��  -%  ���(+.  -%   M���#

���.  �7"r	  d���� ��  ��'�	  B��'H�  7"r	  ��W��  1�&(+

   F&	  d����  
  -.�2  ���D  P�L�D�  

�  �%  7�R�T�

  �% ;	�N �� 7�R�T� �� ��'�	 B��'H�  F&	 ��W�� �9.��%

 	 -.�2 B&���* P�L�D�  -% e�+'. -� f( 
+���	 �+ .�A�%

���. ��&�8( �FR  ��W�� 1�&(+  B&���* �% ;	�N �� V�!�

 7�� -.�2  .  d�A �R�+ 
  <� 1+�	 
 Q%�� �f��� �Q���%�&%

 -�J&	 �+ ��*�\ 
�\ -.�2 B&���*  �+ �� ��W�� Q�����%

 &!	  -G��.  -�  ��J.�L(  .�.��+  -!<�J	  +��	  ��	��  
��+

  	  ���.  �����*  Q%��  �f���  M	�N  
�(��%  ����	  ��(+

 &!	 d�A �R�+ 
  <� 1+�	 � <�  .�&�8( ��+  

  

 S
$96 :�*��� ��C���  �� ����� ����� [� Z�$��C ���� S
�*�� �� "\-d��C� *]� � 

 
 P
� ���	   &!	 bJ� 
��+  

 -������ 20/1  ≥05/0  

 c�"A� 7%�#� �R�+ 06/6  ≥05/0  

  5���5<� 7���( 03/6  ≥05/0  

i� 96/3  ≥05/0  

QA 52/6  ≥05/0  

 f��� 81 /7  ≤05/0**  

 f�8M� 01/4  ≥05/0  

 f�'�&	 52/6  ≥05/0  

  <� Q%�� 64 /7  ≤05/0**  

  <� 1+�	 85 /7  ≤05/0**  

 �I
���. 88/3  ≥05/0  

 �F8H 92/3  ≥05/0  

 f����* 24/5  ≥05/0  

d�A 77 /7  ≤05/0**  

 ���+ bJ� �� c�F��� 44/6  ≥05/0  

  2�.��% 59/2  ≥05/0  

 -.[�� 
�	+ Q�9.��	 75/4  ≥05/0  

 ;U��D 
�	+ 44/5  ≥05/0  

 �r���D 
�	+ 44/2  ≥05/0  
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1�9��
� �+ -!<�J	 +��	 ���R�T� Q�% ��  
�\ 
�(

-%   <�  Q%��  
  f���  � <�  1+�	  �R�+  ���*�\ d����

 &!	  7"r	   9�8"L(  Q�����% �d�A  �R�+  
  ��+

 &!	  F&	  9�8"L( Q�����%  +�+ ���. P
� ���	 �% �� ��+

 ;5A)2  .(  

  

  
 �2<2) �*]� ��C "\-�� ��*�� ��
�;5 :PCA����� ��C��k!� ���� (   

  

 ���� "F�!5 
 l��  

  �+  ��*�\  
�\  1��2   (�9��
�  ���R�T�  m!<�J	

 1��2 Q�� -�+�+ ���. ^���� Q�� m!<�J	 +��	 B�
� ^#�&	

   N�F��� -&	�+ �+1834    ��2420   	 ���+ bJ� �� ��	  .��
�

d�A 
 [�%  N�F��� m&	�+ �% ^#�&	 �+ 1��2 Q�� ���D  
�(

 % 
��\ 
��% �� ��5	� Q�� �6���	 �� f� �� }��� 
 -�
�

 	  f(��H  ���&F��2  6���  ;TH  �+  ���%  ��'�	  .+���

Q�%  '�.  1��2 Q��  B�
�  ^#�&	250    ��350   M�	  �+ ��	

  
 t� �+ 1��2 Q��  B�
� 7�M%�U 1�&(+ ���. -�+�% P��

 	  t�#�	  
��(  ^#�&	  �+  -.[��  
�	+  �����{�  .�A�%

  Q�% �1��2 Q�� B�
�7/6-    ��6/27 �.�� m:�+ +  ��{�	 +��2

��  .7;�M��  ����.-�H��  |�R�T�  
   5�I�<���  
�(  
�(

  ��  ;R�DPCA    -.�2  B&���*  -�  +�+  ���.S. 

lavandulifolia Vahl.    ��Ws�  7��  '�\�(  ��  B�%

 2)�
  ����	  Q���[�%  �%  P
�  ���	  .+��+  ���U   ���  
�(

  � <� 1+�	 �7M�� 
�(��{�	 �% 
�U k�"��� �j.����
 Q��"�

-% �+�+ ���.  <� Q%�� 
 f���-.�2  Q�� 
[�% ��+��	 -� 
�

���A  �R�&N  ����L.  ��  1��2  ���D  
  �A�  6���A  Q���

 	  �9.��% d�A �%  F&	  9�8"L( +�:
 ��9�+ 
�� �� .�&�

1�9�8��  �+  1��2  Q��  -�  7��  ��  
  f�_	  d�A  �%   ��(

 	 ������� ����% `�� 
�����* 	 Q���%�&% .�%�� 7F2 ����

`�� -�Q%�� 
  <� +��	 ��  &u � �M�� 7H�% �% 
�(  �% ���+

 t��� 
 7�"r� 
�(�&���H 
  d��&	 7%�#�  �P�!H 
��y2

t�MJ	  Q���-%  �
��+ -.�2 Q�� ������� ��8% 	 ��LA.�.
� 

  -G��.  �%  -G��.  Q��Haghiyan    
Sheydaye Karjak 

)2017  1�9��
�  �+  (Stachys lavandulifolia    -�J&	  �+

.+��+ 7�%�J	 1��+��� B(
)*1+�+ ���. +�!�	 
�(  -� �.�

`��   ��.���  �i�  
  7M��  �&.�	  '��  ���~  
���+  
�(

  �.��+ 7%�#� OFD 
  ��yu +��	 1���~ 
 7�"r� �+ 
��[�%

-%  
 ;R�D ��8% ;�<+  Q�L(  BA�*  -!���  
��%  
��'��

 	  f(��H   �8��  c�&�  
   (��2)  �&&�3  �39    
42  .(

`�� -� �.+�+ ���. �����	 
����9. �+ '�� ���~ �%  ��(

  Q��  �%  
  �&�8(  ���	����   <�  1+�	  
  f����*  ��I
���.

   L�	 B�. � ��yu �R�&N ��'�	 
 `�� ���~ 1���.� �i���
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  ^#�&	 �+  (��2 $	��: c�&� 
 B&���* 
�(�9<� Q��!� �+

 	 �F��  .�%��% 
 e��) �&&�8 .(  

-. `�� �+  <� 1+�	 
[�% ��+��	 +�:
  7�H�E ��&�

 	  B��'H�  ��   ��yu  �R�&N  
����9.   ���%�  ��  
  �(+

 	  
��2�M:  B��'H�  �`�� ��L����  +�"�%  �%  -5M%  ��&�

  
 
y{	 +��	 
 t� 
����9.  7�H�E 
�����  �}�H 
  ;M�

 -.�2 �������  
   (�9�8�� Y�
+ �`�� ������ 7�"r�  
�(

 	  7����  '�.  ��   (��2)  �&�23  �28  �40    
44  Q��  .(

 2)�
 ;��8� �� 
y{	 +��	 
 t� -% 1��2 -���  ����+ �(

 	d����  Q��%  
  �&�  <�  1+�	 -%  ���A  e�  ���&N

-.�2   5�I�<���  7��H�	  
��%  f�	   (�9�8��   ��(

�&.�	Stachys lavandulifolia   	 -�H�2 �x. �+ .+�A  

  ��  
�9�+  -.�2   (�9��
�  6���A  -!<�J	  ����.

j&:Stachys   )(Stachys inflata Benth.   	  ���.  �(+

  �-.�2 Q�� -� 5<�* 1��2   c�F��� �+1004    ��1680   �� ��	

 	 �A� ���+ bJ�  -&	�+  �+ �� B&���*  Q�����% 
 �&�

  �+�%  .��8(�� +�:
 �% �7�� 1�A 1�(��	  %�u t�&:

d�A �+ |���LN -.�2 Q�� �-�J&	`�� 
 f�_	 
�(  �%  ��(

36/1  +��+ ���D  <� Q%�� �R�+ )26.(   ���% �Q�&hL(

1��2 B&���* �%  J��	 ;	��N k�"��� 
  (�9��
� 6���A 

Kelussia odoratissima Mozaff.   -.�2 Q�� -� +�+ ���.

  ��N�F��� �+ |���LN2500    ��3000     ��	+ 1+
��	 �+ 
 ��	

15-    ��25 �.��  -:�+  + c�F���  
  +��+  B&���*  +��2

7�� -�A�+ �� B&���* �% �� ��Ws� Q�����% )16 .(  

  
  ��<��  �BA�*  �R�+  Q�����%  ���D  ^����  �+

 �R�+ �� -�J&	 Q�� .�A 1�(��	 Q��[ 7��� �+ ��  .�
��H

1�9��
� ���� -% 7"8. 
��[�% 7%�#� ��'�	 
 d�A  
�(

  1��2 Q��  +��	 �+  ���"N -%  .7��  ��+����%  -!<�J	 +��	

 �D�
 �+ -��% f���� �d�A �R�+ 
 7%�#� B��'H� �%  �
��+

  Q%�� �f��� 
�(�����H Q�&hL( .�%��  	 B��'H� '�. bJ�

 -.�2 B&���* �+ �� ��W�� Q�����% d�A �R�+ 
  <� 1+�	 


+ -!<�J	 +��	 ^#�&	 �+ ��*�\ 
�\  �
��+  1+�	  .�&�A�

 +��	  -.�2  ���D  
  B&���*  �+  �W�	  ;	��N  ��   5�   <�

  �%  
  Q��[  1�9��
�  �+   <�  1+�	  Q�����%  .+�%   ���%

[�%) f���� Q���32000  ��'�	 .�A 1�(��	 (���5( �+ -��*

1�9��
�  `��  <�  1+�	  Q�9.��	  �(96/0   -�  7��  �R�+

 .7��  <� +��	 �x. �� ^#�&	 Q�� `�� �+�%  &u �9.��.

   .�L����  
   5�'�H  $�
  +�"�%  d"�   <�  +��	  B��'H�

 ��A ���% 
  ���%� B(�� 
 `�� 7%�#� B��'H� �`��

 	  `��  
�L�M�
�5�	  7�!�
  C':  e�   <�  1+�	  .+�A

 f�8�����  ��   ���D  -�  7��   !�"#  
�(-%  $"&	  ���&N

 	 ;LN `�� �I
���. 
 Q%��  MR�  -�'G� �-G��. �+ .�&�

 -% ��	  .[�#  ����+ OFD �+  L�	 B�.  <� 1+�	

-% 
 +��+ 1��2 6��� 
�
�� 
y{	 +��	   �:�� ;%�U ��#

 	 ��Ws� `�� S��� �% .+��y2  

 -.�2  B&���*  �%   (�9��
�  ���R�T�  -!<�J	

) -��"G.�+�%Melissa officinalis ���. ���Z�&!. 1+��.�� �� (

  � <� 1+�	 �7M�� �R�+ 
  F&	 -J%�� �QA �R�+ -� +�+

  
  7"r	  -J%��   .�����  P+�"�  7�H�E  
  e(�  �R�+

 &!	  Q��  �+  .�&�A�+   �
��+  -.�2  Q��  B&���*  �%  
��+

  �%��% `��  <� 1+�	 �R�+  ���%93/1    ���. -� +�% �R�+

  +�% -��"G.�+�% 
��% -�J&	 Q�� `�� �+�% d��&	 1�&(+

)5  �� `��  <� 1+�	 B��'H� .(5/0    ��2    B��'H� d"� �R�+

80    1��� 1��� ���D P�L�D� 
�R�+(Carum carvi)    �+

  j5N '�. ����% ��+��	 �+  �D 
 �A Q�
'U ��L<� $���	

) �A 7"r	 ��{�	 Q�� -% 7"8. -.�2 Q�� ;L!<�1  .(  k�"���

 2)�
  Q�%  �W�	  
  7"r	  
�(  -.�2  d����  �%  `��  
�(

�� B&���* 
  (��2  1�A ��"W� '�. Q����	 ���� 6��� �(

   ����+ �% ��W�� �%  ��� ;	��N �����. Q�� i����% .7��

  �&�8( ��y2��W�� ��(��2  5�I�<��� c�&� �%  ��yu +��	 -%

)13 �21 �22 �30 .(  

   �
��+ 1��2 B&���* �%  �W�	  J��	 ;	��N  ���%

  
� -M"&�(Stachys pilifera)    
 7"r	 ��W��  1�&(+ ���.

   F&	  ��W��  
  �F8H  �Q(�  �QA �R�+  � 2�.��%  ��+   &!	

) +�% �� ����.� �% '&9&	 
 

�20  �"r	 
 �W�	 k�"��� .(

   (��  jH��   �
��+  1��2  BA�*  �R�+  
  f����  Q�%

(Kelussia odoratissima mozaff.)    d�A �R�+ �c�F��� �%

7��  1�A  1�(��	   2�.��%  
 )15.(   ;	��N  ��W��   ���%

Q��
� 1��2 B&���* 
 j.��� 7�F�� �%  J��	(Thymus 

lancifolius Celak.)    ���.  1��2 Q�� ����% B&���* 1�&(+

d�A  �%   �#�&	  �+7�:  �+  
  +���  ��  6���	  
�(  
�(

  Q�� j.��� �R�+ Q�% Q�&hL( .+�%  %�u P�LA 
  <�LA

 
  7"r	  -J%��  �F8H  
  f����*  �e(�  ��'�	  �%  1��2

 &!	) �A 1�(��	 
��+35  ;%�U �F8H 
 f����* 
����	 .(
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  &!	 
 7"r	 -J%�� i���+  7A�+ ��(��2 B&���* �% 
��+

 	 ;	�N Q�� -�-% �.���  
�(�&���H �+ �R�&N Q�� B�. ;�<+

  5�I�<��'�H 
�(�&���H ���� 
 f8�<�%��	 �'�&���H ��A�

) �A�% ��(��26    
19  i���+ ;%�U f����* 
 �F8H ��'�	 .(

  ���%  Q���A   �
��+  1��2  -�  $����  �%  �`��  7%�#�  


(Glycyrrhiza uralensis) i���� �(Rheum altaicum)   
 

Ferula sinkiangensis �&�A�+ 7"r	  9�8"L()18.(  

  
�\ -.�2 ��H
 
  .�
��H Q�����% ����D -!<�J	 �+

1�9��
�  �+  ��*�\  
  �A  1�(��	  B�����%  
  Q��[  
�(

  7"8.  i����%A/F  -.�2  B&���*  �Stachys 

lavandulifolia Vahl.  -n� c�. ��   ���% .7�� 
�P�	  
�(

 +��	 1�9��
� ���\ �( -� +�+ ���. '�. 
� -.�2 ��H
 $����

  �
�% 
 �����* $	��: X�!	 -� P�	�. ��< P�	 �� -!<�J	

 	 7�!"� 7�� d��3�1+�+ ���. ���� ��!<�J	 .�&&�  �.�

 2)�
 -�7�: �&.�	 �-�J&	  H��2�*�� 
�(  �d�A 
 -&	�+

 2)�
 ;	�A � ��� �R�&N 
  |�"<�u � 5�'�H 
  ���L�A 
�(

  6"��	   (��2  BA�*  
�(�9<�  �%   5�I�<���  ����Ws�  �%

) �&�8(24  
41 ( .  

-!<�J	  ����.   ���  
   L�MU�  ;	��N  S�T��+  
�

  B&���* �% �W�	Tillium. govanianum   �� 
� -n� $����

���. -� +�+ ���. -.�2 Q��  +��	 �+  �+�% d��&	 1�&(+

1�9�8�� -.�2  Q��  $LG�  
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