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Abstract Article Info 

Background and objectives: Successful pasture improvement plans rely on 
selecting suitable planting locations for each plant species. Identifying the potential 

habitat of plant species and planting them in appropriate areas significantly 

increases the plan's success, facilitating environmental restoration. This study aims 
to model the habitat of Iris songarica Schrenk, commonly known as desert iris, in 

Torbat Heydarieh County using Ecological Niche Factor Analysis (ENFA). 

Methodology: Presence data for Iris songarica were collected from 34 points 
through field surveys and direct observations, recorded using GPS. These points 

were considered suitable areas for iris growth. Environmental variables, including 

physiographic (three variables), soil science (seven variables), and climatic 

(nineteen variables) data, were incorporated into the ENFA model. Initial mapping 

of these variables was conducted using ArcGIS software. The ENFA model was 

then applied, and statistical analyses such as normalization and correlation were 

performed in Biomapper software to generate the potential habitat map of Iris 

songarica using the geometric mean method. Habitat map evaluation was conducted 

using Cross-validation tests and the Boyce index. 
Results: Marginality, specialization, and tolerance indices were calculated as 

0.536, 10.015, and 0.1, respectively, indicating Iris songarica's preference for 

central habitat variables and its specialization in tolerating a specific range of 
environmental conditions. Direction, electrical conductivity, annual temperature 

range, temperature homogeneity, silt percentage, carbon content, average daily 

temperature range, and total rainfall of the coldest consecutive quarter were 

identified as the most influential factors in determining the habitat of Iris songarica. 

Climatic variables related to temperature had a greater impact on species 

distribution than those related to rainfall. Out of the four significant climatic 

variables affecting Iris songarica's distribution, three were temperature-related, 

while only one was related to rainfall. Approximately 66.16% of the study area was 

classified as unsuitable habitat, with 14.7% identified as potential habitat. Boyce's 

index revealed a model accuracy of 94%, indicating its reliability. 

Article type: 

Research Full Paper 

 

2024; Vol 17, Issue 4  

 

 

 

Article history: 

Received: 05.05.2023 

Revised: 02.10.2023 

Accepted: 15.10.2023 

 

 

Keywords:  

Ecological Niche, 

Factor Analysis,  

Specialization,  

Marginality,  

Boyce Index. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             1 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


      
 

 

571 

 

 

 

Conclusion: Ecological Niche Factor Analysis proves effective in predicting Iris 

songarica's distribution in the study area with satisfactory accuracy. The results can 

inform various pasture management endeavors, aiding in the protection, utilization, 

and restoration of Iris songarica habitats. 

 

Cite this article: Abbasi, Z., J. Farzadmehr, H. Sangoony, 2024. Determining the potential habitat of Iris songarica 

Schrenk in Torbat Heydarieh county, using Ecological Niche Factor Analysis. Journal of Rangeland, 17(4): 570-586.  

 
  © The Author(s).                                                          DOR: 20.1001.1.20080891.1402.17.4.5.0       

Publisher: Iranian Society for Range Management 

  

  

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             2 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


 

 

572 

 

 

 
  

�� ���� ��	� 
	��
� 

����� ����� ���� Schrenk  Iris songarica ���� �
� �!" �#  �$ 
#
%� $ 
� ���&�'

(	� �
�") �*+
, ��*-� .&+ ��/
�"  

  

� 
�, $�0�1�!+#$��2 ��*3 4*2��	��  &+
' 43  

  

1���� ��	
��	� �
���� ���� .  ��������  ���
�� �����  � !"�  � �!#	$	  �����%�  &��	'� ��('��� ��   ")�� �	*'���+!��%��   ")��+!��%�  .#��%� �  

2  �	!'���  �-�./�  ��
/%��  .��
��  �����  � !"�  �  �!#	$	  �����%�  &��	'�  ��('�����  ")��  �	*'���+ !��%��  ")��+!��%�  .#��%�  �  :��	�	%��
j.farzadmehr@torbath.ac.ir  

3 ��2� #	���� #	
�� ��&��!3 #	
���� ����4!5)� � ��!�  6)	
� ����� �	%�	
�� .  .#��%� �  

 

 ��
�+ 8
,9:$ 
&�;�    

:��
�+ =	�  

 7�	� �8	9�–  �'$�:; 

  

1402 &*3 @17 
�
�" 44  

  

  

�2
��# B��
�  15/02/1402  

 :C�$��� B��
�10/07/1402  

 :D��EF B��
�23/07/1402  

  

  


G$�:H&�*I H
0    

A�) #	!�� �B�	C 7!BD��
�	
�  �  

EF5��%���  �  

�!�	+  ��%���  

G%�) E�	� .  

 

:J&0 � ���
   H�� &� �(%  I	5
�� �#	$	!� "�	� J%�  &� 6��� KLM� K�  N% "!93�� ���) O��� P%��

  ��)	'� J 	
� �� #� "�	� � ���� ��98	) �	*'%�� J!Q� �%	�	
� ."�� R	� �	!� �$ "'� ���) "��� #	(�

��  	� �����  �) � P!ST� �� K�  "!93�� ��	%& ���+  P%�  U%�5� &� 7�Q V%��� �) �� V!D� V%��� U!���

 -�� �$�:; P%� &� W�$ .�%	S� N%�4����� �	*'%�� �&	� ��	)	!) J��&  �SBC A	� 	) Iris songarica Schrenk   

  �) ")��  #	
����  ��  �%����  �  �X

%&  ����  N%  #��
C  #	!��  �B�	C  7!BD�  -��  &�  ��	Y
��  	)  �%��!+

 A�) ."�� �
�	
�  

 D�� � #$	+ :
0    ����!� �%	S!; J%�  &�34  "!�Q�� H
/!� &� ��	Y
�� 	) �'+� J��& ��T+ �Z9�  I	%

&� .�%��� "�[ ��	�\   ���� �) ���� P%� ��T+ ��	(� �	$ #	(� #��
C  �]� �� #� �%�� ���) 7�Y8	) U�	
� �	$

 ���� 7�	� �$�:; P%� �� ��	Y
�� ���� �Z!D� �	$�!^
� .�� �
3�� ���� �(�!^
� ��) �3����%4!3 �	$  �	$

 a	����� � (�!^
� "Y$) ��	
�A�� �� 	$�!^
� A	S� �'9� ��
)� �� ."�� (�!^
� ��&��) �S!BQ� �	$  ��43�Arc 

GIS  �%b  Gc�  .��  �!���	$ -��  ��  ��	CL � ENFA  -	���  ��	��  �	$4!8	��  -	SC�  	)  �  ���� �&	�    �

A�� �� �*
/�S$��43�Biomapper   �'9� ����� ��98	)  �	*'%��Iris songarica     P!*�	!�  d�� &�  ��	Y
��  	)

�� �!�� ���
$  #��&� &� ��	Y
�� 	) �	*'%�� �'9� �)	%&�� .Cross - validation    E�	� �Boyce   ."3�� A	e��  

K�
���%	S� : �!�	+ �	$EF5� ��%���7SD� � �%���  ��%f;�)U!���    	) -�	��536/0  �015/10    �1/0    ���	D�

  ���� N% � ���� �$	*
/%& �	$�!^
� 4��� �� �%�� �) 7%	S� ���� P%� �� "�� P%� �*�	!) �%�	9� P%� .�%���

�� 7SD� ��8	Z� ���� �9Z
� ����D� �� �� �Z!D� �	$�!^
� &� �M	� �
��� �� "�� �FF5�  P%� �� .�
�

  P!*�	!� �P)�� #�4!� �"B!� �M�� �	�� ��	/S$ �	�� ��b	� �
��� ��(%�
(8� "%��$ �"�\ �	$�!^
� �$�:;

�� P%����� �����	) h�Se� � ���&�� �	�� �
��� H�� �8��
� �$	�  J��& ���� �	*
/%& I	5
�� �� 7���C P%��

7��� �
Si!
jS$ .�
�	)  ���� P%� �
���; �� 	�� �) O�)�� �S!BQ� �	$�!^
� ��8	Z� ���� �9Z
� �� P

 #	
i .�

/$ �����	) �) O�)�� �S!BQ� �	$�!^
� &� ���[k��� ��%� -�� l%	
� �� ��  �!^
� �	�i P!) &� ����

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             3 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


      
 

 

573 

 

 

7� J��& ���� �
���; �) �[�� H�� �S!BQ� N% 	�
� � 	�� �) O�)�� �!^
� �� ��8	Z� ���� �9Z
� �� �
Si

  �� ��8	Z� ���� �9Z
� "+	/� 7� &� ."�� �����	) �) O�)�� �!^
�367200    �"�� �	
($242    � ��4$975  

  -�	�� �	
($16/66    �U�	
�	� �$	*'%�� nL� �� �9Z
� 7� "+	/� &� �M��73    � ��4$825    -�	�� �	
($

1/20  � �M��  �H� U�	
� �$	*'%�� nL� �� �9Z
� &24    � ��4$200    -�	�� �	
($6/6   �9Z
� 7� &� �M��

  � V��
� U�	
� �$	*'%�� nL� ��26    � ��4$200    -�	�� �	
($14 /7  �) �9Z
� &� �M��  �	*'%�� #��
C

7� J��& ���� ��98	)."�� U�	
� pL�	� �
Si    �� �� ��	Y
�� G%�) E�	� &� -�� "DM �)	%&�� ���)  #�4!�

  -�� "DM94  "�� -��Q 7)	Q �� �� P!!�� �M��  .  

�L��� :H����� "%	����A�) #	!�� �B�	C 7!BD� -�� �� ��S� #	!) #����� �)�� "Q� 	) �
�	
�  �� �����

 �!;7� J��& ���� �
���; �
!)�� �BM	+ l%	
� � �
3�� ���Q ��	Y
�� ���� ��8	Z� ���� �9Z
� �� �
Si  �����

 ��  ��8	Z�  P%�  l%	
�  .��!�  ���Q  ��	Y
��  ����  6����  "%�%�� qB
5�  r	�8	Z�  �� ��	��)  ��  ����� �4%�  �	$

 ���) �"s	Y+ ���) �
%�%��7� J��& ���� t	!+� � �����)  .��!� ���Q ��	Y
�� ���� �
Si  

  

:#
�� $  ���*
� .K ������&�3 .u �.& ���	�C  �1402  .7� J��& ���� ��98	)  �	*'%�� P!!���
Si Schrenk   Iris songarica  ")�� #	
���� ��  	)  �%��!+

A�) #	!�� �B�	C 7!BD� -�� &� ��	Y
���
�	
�.  �6���17)4 :(570-586.    

  

 DOR: 20.1001.1.20080891.1402.17.4.5.0  

�"
�#��%� �������� �SBC PSe�� :              © #	��
/%��      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             4 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


�� ���� ��	� 
	��
� 

����� ��������� Schrenk  Iris songarica  ... /  � � 
�, �$�
;�0                                                                    
  

 

574 

 

 

 �+&�+ 

�$ �
���; � �	
�	�  ���	\  �$	!�  #�4!� 	�  &	%�� 

"D�  �

�-  �C�7�  �Z!D�  �Q��  �����C �*%� ��	!) �) w�  7�

�Z!D�  U\��  ��9
���  ���h�  qB
5�  �	$����   �$	!�    ��

��	*'%��	$    �  qB
5� 	%  6�	�  ��9
���    ��  �$	!�  ���;

�� #	(� N%) �����22   �  28  #	$	!� �
���; � ��T+ .(

 H
/!����  ��  7���C  �(B)  ������  �3�	F�  �����  �	$

  A�C � ��T+ �� �
/%& � ��
B) � �
/; ���	� ��S!BQ�

 #�  ��T+  V%���  	)  �$	!�  �����$  .�����  ��	��  �9�  	$

 ��3� �V%��� #� �!!^� 	) � ���� ��	�&	� �M	� �$	*'%��

) �� �$��� �!!^� �	i� #	$	!� �
���; ��*8� �6  .(����  	$

"D�  ���V%  � �8��x�(%  �F5'�  ����  �!y(�    �	9)   �� %�
)	  w

�)	
)�P%  �T+�  ���� N%  �$	!�    ��N%  ��	*'%�  �)   �
��  

P!�z�  	!�&  �	$&� #�  �]�  �M	
C  f{��%�  �")� �   � 	��    � ���

  ��!{"��  )24��8	Z�  .(  ���;   �$	!�    ��7+   7|	/�  

��8��x�(% �
�	�  "s	Y+&�
/%  �"%�%�� 6)	
� ��!�    �

&���� �)	%�V%  &�Z!D�"/%  �!Y�  �)��    �  �)�	�n   l%	
�  

7M	+  � #� &��#���  ���!; �� ��
%� r��!!^� ��  ��� �
!)

)2  �  8  ��(%4!3  V%���  ��  "��  �BD�  ��98	)  �	*'%��  .(

N% &	!� ���� N%x�8�!) � �%	!S!�  �
� P!�z� �� R	� ����

 P%� 7y� �!8�� � ���9
�� �&	\� �) �$�) �� ����7 �\�� 	) .(

��	Y
��  �  H
/!����  -�	��  ��  #	$	!�  H��  �9�  �)  �	$

�S$ #	/��  ���	\#�  &�  	$  �  #	$	!�  P!)  V)���  "�	
� �	$

����  "%�%��  ���)  �Z!D�  7���C ��Z�  }���  ��  �	$

���� "!93�� �)	%&��  ��D� ��%�\ V!D� �� ���) �!{ �	$

 ����%	; � r	�[ 7� �� � �Z!D� r��!!^� �) ���� ��(BSC

 #�) ���� r���2 	$4.(  

�)  ��]
�"%�%��  �[k�  N%  ����  �  ���� �%	$  ��   �)  

 C���  	)  ����  P%�  ��  O	����  �

/$�  &	!�  �)   �%	�	
�  

�	*
/%&�%	$  	)  "!)�BZ�  b	)  ���)  ����  W�$  "��  	�  	)  

~Y+  #�  �	*
/%& �  	$  ��	��)�4%�  "%�%��  ���)  �!DM  

 #� 	$�  "!�S\   W�$  ��  ����  "s	Y+  ) H!$� ���Q3   �  9  .(

-��&	��  &��%6  �����% �N  �� d��%l  ��)�    V)��� a��

�!#	  %N  ����    �D�!V  3�� ��  ��)  �  "���   ;! �)!
�  

^�!!r��  &�� ��%6  �^� 	) A	*S$!!r��  D�!Z�    ��	Y
�� ����

� ���Q��!��  )25  .(�%P  -�� 	) 	$  ���)�!��   C�Se� &� � ��

^
� &�!	$��  D�!Z�    ��%N   ���� �
���; �E5'� �9Z
�

�)  ��  W����)	�  #��
C�  �  &�%P  ^
�!	$�  �  �����)��

�    �

��) ��  �9Z
� #� U�	
��  ���� 	$�  ���) �����  E5'�  

��) �

�1  �  11�'9� .(���� ��98	) 6%&�� ��Q�� �	$  	% 	$

 ��
\  &�  ��	!/)  ���)  �	*
/%&  U�	
�  r	9!9D�  �	$

 "/%&��	��)  � 6)	
� "%�%�� ��Z!D�  ���� "s	Y+ �4%�

  �+��  ��
/%& h�
� �)	%&�� 7�	� 	$��)�	� P%� ."�� &	!�

K�  ��	*
/%&  �	!+�  �  "%�%��  ��(%x�8�!)  �%	��  �	$

���� &�  "s	Y+�	*
/%&  �  	$ �"!�S\ 7!BD�  �  �%4e� �	$

 "/%&  r��Z� �)	%&������  "%�%��  ��Z!D�  �H\	�� �	$

-���!; � H
/!���� � ���	\ �&	� r��!!^� r��[� �
!)

V!D�  ���� ��� �) ��	�\ "/%&H
/!����  �  	$  	$"�� 

)10.(  

&�  N%  �$  d���	$  -���&	�  	$"!B)	Q    �

�D����2 � A&b P%��)	
) w���� ���	Y
� �	$"%��  �� "� 

"!B)	Q ��  �	Y
���   &��$   N%    &�  P%�d��	$ E5'�  ���    �

	)  �	(��	�&�  4!�#�  	Z�    �"!�ZQ A�C  �$  N%  d�� &� 	$ �  

d��	$�%  ��   ���
����  	)  � 	Y
���    &��+�7Q  �	$�!^
�  

�Z!D�   	$�
!)�!;    �� 	)  �	Z�  ��
S�  �	e�A   ��
$ �  

�%	�	
�  ��� .  �P%  ���  �%	�	
� �) �e
� 6���� "%�%�� ��  

�J!Q  ��	*'% ��%	$  	)  P%��b	) 4!�#�  U�	
�  �)��  �	$����  

qB
5�  �$	!�  �����  ��  ��e!
�  �C	)  �3�M�%�\   ��

�
%4$  & �	�#  �� �"%	��  ~Y+  �P%  6)	
�    	)  d&�����  )16  .(

�8�  d���%	$  p	3�M  	)  �������T+ �	$  �BS\ &�    -��BD�! 7 

 B�	C�  ��!#	  A�)
�	
���  �\��  #	
!S �    ����� �%b	) �	!/)

)14N!
(� .(-�� �	$�!; �&	�  &� ��	Y
�� 	) ��

� �
!)

����  ���� UB\ ��� �) �� ��
'!) �\�� ���T+ p	3�M �	$

 d��  P%�  ��%&  w"���� 	$ 6%&��  ����  �� ��	CL �  �
����

����#�  ��98	)  �	*
/%&  �  	$  "%�%��  �  "s	Y+  ���)  	$

)  �
$�  �|���  H
/!����13  #	!��  �B�	C  7!BD�  -��  .(

A�)  �
�	
�)(ENFA, Ecological Niche Factor 

Analysis  %N  ��%��(  �
i  ^
� !��  �\%�  ��)�    r	�8	Z�

3��^\ �
���;!	 �%  ���� 9� �� 	$!n	  ��4) �  	;  �)  V93%�  

����	$�  ��T+    "���)  ����
/�  ��   ���  ��%�% "  

+!r	&�� ��+�%	�)  ��%�	*'  ����	$�  �!$	�   ; �!�)!
 �  

��%�	*' #����� ��)�	� 	$ )26 .(  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             5 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


 
��# 4OPPP��PPP+17 
�
�" 44 41402       

  
 

575 

 

 

) ���*
�2011  �B!BD� �
%��3 d�� �� &� ��	Y
�� 	) (

A�) #	!�� �B�	C 7!BD� � ������ �B/B� �	*'%�� �
�	
�

��98	)  �!Y� #�� �)(Astragalus gossypinus Fischer   ��

  #	�YM�  #	
��  �� �)r��M    E�	� .������ �'9�Boyce 

  	) �)��) N!����	$ P!*�	!� d�� �) ��� �!8�� �'9� ���)

84/0    ��	�8	Z� �9Z
� �	%& �	!/) "��� �) �\�� 	) �� ��)

�� �)	%&�� I�� �	!/) -�� "DM  �'$�:; �� .��� �|	YM  

)  ����  �2013  ����)  �)  (���S�  �&����  �![z� �    "Q�  �)

�!;�
!)  -��  N!
/e8  #�!����  �	$LR)(    � 7!BD�

#	!�� �B�	C  A�)�
�	
�(ENFA)     #	'� l%	
� .�

����;

-�� �� ��� ENFA  ���S� �&����  ��  7)	Q l%	
�  P!%	;  �	$

�� �8��Q�) &	!� � �$�  �
%4$ W�M  �!8�� ���) P!*
� �	$

���S�  �&����  ��  ������  ��4)  �4!�  ��  �*%�  �'$�:;  .��� 

 h��&��$	i�   �	�C  �)  �2017( �   "!)�BZ�  P!!��  ���)

  ����  �	*'%��stipa barbata   7!BD�  d��  &�  ��	Y
��  	)

#	!��  �B�	C  A�)  #	98	  6����  ��  �
�	
�  A	e��  ��	!�

E�	� &� ��	Y
�� 	) -�� "DM .�����Boyce     ���9�5/87 

#	'�  ��  ��)  �M��  ."��  -��  l%	
�  �b	)  "Q�  ��
$�

)  #��	(S$  �  �
S�)2019  �
���;  ��D�  �'$�:;  ��  (

����  �	$Thymus kotschyanus Boiss  �Achillea 

millefolium     ���)#��
C   �9Z
� �� �
S�&�� �%���� #	$	!�

  d��  &�  ��	Y
��  	)  #	
/B�  #	
��  �	)�	�i  �B�	C  7!BD�

 #	!��  A�)-�� N!
/e8 #�!���� � �
�	
��  .����� �&	

  #	!��  �B�	C  7!BD�  d��  ��  "��  P%�  �*�	!)  l%	
�

A�)  #�!���� d�� �) "�/� ��
'!) "Q� ����� �
�	
�

  N!
/e8"��)  #��	(S$  �  	��)  .2020 �)  �'$�:;  ��  (

�!;  ����  �	*'%��  �
���;  ��*8�  �
!)Artemisia 

aucheri    	)d��  &�  ��	Y
��    #	!��  �B�	C  7!BD�

A�)��  �
�	
�  �B)  �QL!%  6��������    #����&	�  #	
��

.�

����;  �
���  -��   ��	Y
�� 	)  &�  E�	�  Boyce   �)	%&��

 H
%��*8� d�� �) ��� �!8�� �'9� ���) #�4!� P%� �� �%���

  	) �)��) �BM	3 7Q��+91/0  P!!��   "��� �) �\�� 	) �� ��

�� �)	%&�� I�� �	!/) -�� "DM ��9Z
� �	%& .���  

  �(
%�  �)  �\��  	)�  ��%#��  )�BZ�  ��	)��  ��8	Z�!"  

&%�	*
/  ������ W��$� "�\ �� 	$%�%
�� 
s	Y+ �  �� �!� 

& �'9�%$	*
/� �    &�  ��	Y
�� 	)  d��BD�!7  B�	C �  ��!#	  

A�)
�	
�  ��
S�  "��  �
3��  ���Q  �\��  �����   
i! P 

 �	�8	Z�  ����*8�  ������%  d��  ��)�	�  ���)��  �	$% P  

��%�%
 �  �� �� ��	)    ����D� #��	*'%�� 	) �	$  S$�!"    b	)

 ����  ���)��  	$!!P  �����.  P%��)	
)  A&b  "�� ��   ���)

d���; �  �)��!��	� 7� J��& ���� �
SiIris songarica 

Schrenk� 	) �\��  "!S$� �)  #�  �� 7|	/� "%�%�� qB
5� 

6��� �   �&�+4!5)� "�	
� �B�	� "�/� �) �	*'%���	$ 

�
!�) P%� ��	Y
�� 	) ���� &�  d���	$ �	� � �!Y���� "���. 

-��  r	9!9D�  �� A�)  #	!��  �&	�  &�  ��	Y
��  	)  �
�	
�

  -�� �$�:; P%� �� ��	Y
�� ���� -��) ��	Y
�� ���� -��

BD�!7 B�	C � ��!#	 A�)
�	
� �"�� ��� �) #� -	SC� � (

�%b  ��%	!3��^\ r	CL � H
/!� �� �]� ���� ��	CL � �	$

��  ����  ���)  ��  �	*'%��  U�	
�  �'9�  #���  ��8	Z�  ����

 ���) ��8	Z� ���� �9Z
� 6���� "%�%�� �� #� &� � ��� �!��

  �2	+  J!9D�  W��$�  ��  P%�  &�  .��)1-  �)	%&�� � ����) 

d��  "!)�BZ�  #	!��  �B�	C  7!BD�  A�)  �
�	
�  ��

 ")��  #	
����  ��%��!+2-    ����  ��98	)  �	*'%��  P!!��

7� J��&  �
Si ")�� ��  d�� &� ��	Y
�� 	) �%��!+  7!BD�

A�)  #	!��  �B�	C�
�	
�    �3-  �%	�	
� 7���C �[k� �) 

I	5
�� �	*
/%& 7�  J��&  ���� ����  �9Z
�  ��  �
Si

."�� ��8	Z�  

  

D�� � #$	+
0  

 �� ���� ��	� �	Q' R
�� ��S����  

  r��M  �%��!+  ")��  #	
����  ��  �2	+  �$�:;

 6��� #	�	
��	� I�	e� &� � "�� �
3�� � #	
���� ����

�5) �� �BD� ���3� I�	e� P!
jS$ #	
���� W�� � �	$

")��7� J��& ���� �%	�	
� "�\ ��%��!+  ��	Y
�� �
Si

  �� p	��SC  #	
���� &�  �YB
5� O	9�  �� ���� P%�  .�%���

  P%� �� ���� ��T+ ."�� ��� ��$	'� ��	
/$�� J 	
�

  �� �H!9
/� r��$	'� � ����!� �%	S!; J%�  &� O	9�34  

  �Z9�	�	
� 	) ���� ��T+ O	9� "!�Q�� "%	���� � �� �%

"!�Q�� H
/!� &� ��	Y
��) ��	�\ I	%GPS(    .�%��� "�[

  ���� &�  ��� "�[ ��T+ r	CL � Gc��)r��M   � -� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             6 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


�� ���� ��	� 
	��
� 

����� ��������� Schrenk  Iris songarica  ... /  � � 
�, �$�
;�0                                                                    
  

 

576 

 

 

  ���� �%	!3��^\ }�CA����43�  Microsoft Excel    �) � ��

.�� 7%��� -�� �)  ���� ���) &	!�  ���� "��3   7(�)1 (  

 #	'� ��8	Z� ���� �9Z
� �� �� ���� &� ��� "�[ O	9� �'9�

�� .�$� 

  

 
 �;"1: ���
T+ #�	+ ��T�+ �# ��	� ��S � 
&0
�+ R
�� 

 

 �� ����) ����Iris songarica (  

  �YBC  �8	�  �
i  �$	!�A�4%��)  ��  "��  ��� �� 

  �#	
/Q�4Q  �#	
/�	;  �#	
/�	^3�  �#��%�  ��  ���
/�

 ��
���; P!i -	S� � #	
/()&� �#	
/
S��� �#	
/(!\	�

."��  ���   &�  �!)  7�	�  J��&  ��!�300   �  "��  ����

  W����  	��%�  �)  #��%�  �

�  U  ��  #�  �%����  #	$	!�

 J��&  �����%�  U  �

�  W����  I	
�  N%  J�  .�

/$

 &�  ����  P%�  ."��  ��� 4%�e�  -	D  �  ���  ���)  �'+�

 H%�Q  �)  ���) �\�� ���� �%���� � �X

%& �	X!� NX% #��X
C

  �\��  ����  �
'!)  #�  �

%&  ��
\  �&����  �8�  �"��

����	).    ��	Y
�� H$ ��	
/�& �3�BC #��
C �) �	!� P%�  &�

��  �#��	(S$  �  �S!]C)  ���1390��&  .(  J  �)  �%��DM

7� &� 7M	+ �
�	
�	�%& d&�� 7!8�  �	�%& � ���	*�� �	$

�� � ���� �)�BZ� �

%& 7!/�	
; #��	T3 �� #� &� #��� 

 ��� ��	Y
�� 4!� 4��  )  �#��	(S$ � �!\2013(  . #	
/()&� ��

 d��4� d�� �) O�)�� �	$7� J��& �	!� #��) H�  �
Si

��� �|���  U�� � 	$�	� �#��
Y��� ."��pb�S�� 	$��)   �	$

N'�  ����  P%�  ��  ��#��
Y���  .�����   �)  R�F�

 -�/c���  �!\��  ��  �	!�  P%�  �f)  �	$  &�  ���)  .�
$�

�� �S� 4�� "8	+ �� �� �	!� P%� #	�	;�i��) .�
���  �	$

  �� 	$�	� ���) N'� ��
/) �	e%� ���) UB{�  #� N'�

�� "����)  	$�	���#��
C  �)  r	Q��  �$	�  .����    �	!�  N%

�� �
3�� �]�  �� H\	��  	%  6!�� N'� J 	
� ��  ���

  ���;  ��  H�  �f^�  ����  �����  �N'�  ����
�  h��4�

���$� )14 .(  


#
%� $ #�	+ �T�-+ H
0��W�+ 8
,9:$  

  �$�:;  P%�  ��  ��	Y
��  ����  �Z!D�  �	$�!^
�

����  7�	�����  �(�!^
�  ��)  �3����%4!3  �	$  �	$

a	����� � (�!^
� "Y$) ��	
� (�!^
� ��&��) �S!BQ� �	$

  -��\  ��  ��  "��)1(    H|LC  �  �Z!D�  �	$�!^
�  A	�

 #�  ��	F
��  ."��  ����  	$�)��]
�  -��  �	*'%��  �&	�

7� J��& ���� ��98	) ")�� #	
���� �� �
Si �) ��%��!+

  �%	!3��^\  �	'
��  �)  ��f��![z�  �Z!D�  �	$�!^
�  ����)

  ��  	$�!^
�  P%�  �'9�  �!��  &�  ��	Y
��  	)  �]�  ����  ����

A�� ��43�Arc GIS  .�� �
����;  

 

 

 

 

  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             7 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


 
��# 4OPPP��PPP+17 
�
�" 44 41402       

  
 

577 

 

 

 .�&31: H�
X�/$ YZ9, 
� 
$��0 C0�[F ��$ �# 
#
%� $ #�	+ �T�-+ H
0��W�+ �
"  

 �!^
�   ��	F
�� "�LC   �!^
�   ��	F
�� "�LC  

"�\  Aspect  �	� P%����� �	�� �y���+  6BIO 

U!�  Slope   	�� ��b	� �
���  7BIO  

 h	Y���  Elevation  	���  d�	)�; V��
���%P �� 8��
� �$	� �  8BIO  

P�  Sand 	���  V��
� H� d�	)��%P ��8��
� �$	� �  9BIO  

"B!�  Silt 	���  A�� V��
���%P �� 8��
� �$	� �  10BIO  

n�  Clay �	�� V��
� P%�����  ���$	�  �8��
�  11BIO  

 �(%�
(8� "%��$  EC h�Se� �����	)  ��b	�  12BIO  

 a	� h	��� ")� �  Sp   ����	) h�Se��  d�	)�;��%P �	�  13BIO  

 �
%�!�� #�4!�  PH   H� �����	) h�Se�d�	) �	� P%��  14BIO  

 �8� P)��  OC  �����	) �BF3 r��!!^�  15BIO  

 ��b	� �	�� P!*�	!�  1BIO   ����	) h�Se��  d�	)�;��%P ��8��
� �$	� �  16BIO  

�! *�	!P 	�� �
����   ���&��  2BIO  ����	) h�Se��  H�d�	)��%P �� 8��
� �$	� �  17BIO  

 	�� ��	/S$  3BIO   ����	) h�Se��  A����%P ��8��
� �$	� �  18BIO  

 	�� �BF3 r��!!^�  4BIO  h�Se� �����	) P%�����  ���$	�  �8��
�  19BIO 

 A�� �	�� �y���+ �	� P%��  5BIO      


#$#  �2$��	�\�2 H
0  

-��  �� �'9�  �!��  ���)  �&	� �  "�\  �U!�  �	$

  �'9� �) &	!� �C	Y��� r	9� DEM  "���'9� .  �U!� �	$

 h	Y��� ���Q� -�� &� ��� u��5
�� h	Y��� � "�\�) #��
C 

�!; �	$�!^
�  -�� �� �$	!� ���; �
���; ��

� �
!)

�� ��	Y
��  h	Y��� ���Q� -�� �'9� �$�:; P%� �� .����

���� "%	� &�  �� #� &� ��	Y
�� 	) � �� f�� #	�\ H!BQ� �	$

A��  ��43�Ver.10.5 MAP-ARC   �'9� h	Y��� � "�\ �U!� �	$

  .�%��� �!��  


#$#]
/ H
0 � 
�"  

7!3��; r	CL � &� �$�:; P%� �� ��\�� a	� �	$

 #	����  #	
��  ����4!5)�  �  ��!�  6)	
�  7�  �����  �� 

  r	CL � .�%��� ��	Y
�� #	
���� �&��	'� �	�\ � ��2�

  �)  O�)��127  6S\  a	�  7!3��;  A	e��  	)  ��  ��  ����

#	!��)	%�'9�  U�	
�  �	$ �	$�!^
�  �)  O�)��  �	$

a	�  P%� �� ��� ���� a	� �	$�!^
� .�%��� �!�� ��	
�

 #�4!� �n� �M�� �"B!� �M�� �P� �M�� 7�	� �$�:;

  � �(%�
(8� "%��$ �a	� �8� P)�� �M�� �a	� �
%�!��

  a	� h	��� ")� � �M��"��#	!� "�\ .  d�� &�  �)	%

  �  ��  ��	Y
��  �
!e%���)��]
�    d��  P%�
�)  I	5
��

#	!�E�	� &� �)	%  P!*�	!� �	$) 	Z� JBZ���Q(MAE  �

)  	Z�  W��D��  P!*�	!�MBE  P!*�	!�  ��fe�  �	Z�  �  (

)RMSE-���3  ��  �%���  ��	Y
��  ( P%�  �)  O�)��  �	$

E�	� ."�� ��%��� u�� �%& V)��� �� 	$  

) �Z)��1 :(  

RMSE = ��
� � ��∗��	
 � ���	

�


	��  

) �Z)��2 :(  

MAE = 
�
� ∑ |��∗���
 � ����

|����  

) �Z)��3 :(  

MBE = 
�
� ∑ ��∗���
 � ����

����  

 

 �Z)��  �� ��3  �	$  �∗���
  �!;  ���9��
!)  ����

����
  � ��Q�� ���9�n ���� ������� 	$ .��	)  

 MAE    "�� 	Z� V��
� ���9� � d�� "Q� W���

 N%�4� �YM �) �i �$ �� ."�� �
�) ���	) ��MBE   �*�	'�

  ."�� �
�) ��	) �
S� �i �$ � "�� 	Z� W��D�� P!*�	!�

�)B���   ���9�  P!
jS$  �  �	!��  ��  P%�  ���9�  ��Q  �$  �

RMSE   ."�� �
'!) d�� "DM ���	) �
S�  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             8 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


�� ���� ��	� 
	��
� 

����� ��������� Schrenk  Iris songarica  ... /  � � 
�, �$�
;�0                                                                    
  

 

578 

 

 


#$# Y�*^$ H
0  

�%b  7�	� �$�:; P%� �� ��	Y
�� ���� �S!BQ� �	$

  �!^
� ��&��"��  ���� "%	� &� ��  �) #	�\ H!BQ� �	$"��  

���� ."�� ���� ��
�� 7(� �) �	*%	; P%� �� ��\�� �	$

  �%	!3��^\  ��	(�  N!(Y�  r��Q  	)  �30   a��-  ��  �!�	[

  �&	!� ���� �S!BQ� r	CL � "3	%�� &� G; .�

/$ n�
��

  ��	(�  r	F
5�  H
/!�  �)  r	CL �  P%�UTM    7%���

#�  7/(!;  �	�)�  Gc�  �  ����  �)  �%	!3��^\  "8	+  &�  	$

 7/(!; �&����) ��	(�500   .�%��� 7%��� (�
�  

 (	� �
�") �*+
, ��*-� .&+��/
�"  

A�)  #	!��  �B�	C  7!BD��
�	
�  -��  N%    ��	��

  ��  "��  V��� A����43�  Biomapper  ��  ��\�  P%�  .���

A����43�  ��	Q  �2�  �� "��!"  ^
� A	S�! 	$�  ��  ��   �	S� �  

��T+  O	9�   	)  ����  %�(%�*  	9�%�/  �  ����    "%	����

I�BZ���%P  �2�!"  ��  ��  �
3�� �]�  �  �5)	$�%  &�   �9Z
�

��  �)�
�) #��
C%P  ��%�	*'  (��98	) �	*'%��)  ��)�  ���� ����  

�]�  �) �� �'9� r��M|��  �$�  )17(.  �%b �5) P%� ��  �	$

A��  �)  ����  ��	��  �Z!D�  ��43�Biomapper   ���\�  "�\

A�) #	!�� �B�	C 7!BD� -���� �
�	
� .�
�	)  

�%b ���� &� G;A�� �) �Z!D� �	$  ��43�Biomapper 

  7�	� ��29    �  �Z!D� �!^
�34   �� �"�� ��T+ �Z9�

�%b P%� �-�� A	� "���
(% � #��) -	��� &� #	
!S � ���) 	$

 6%&�� #��)  ��%& .�

3�� ���Q #��&� ���� #	�BD� d��! 7 

 B�	C�  ��!	#  A�)
�	
��   	�   �+  &%�	�    #��)  -	���  �)

����	$ � 8��!� �!�
�&	  � "��  	C� %" � #��(�%P   �C	) 7M�

	
�  ��  	Z�  &��)%l   	��  �  �%  -��  "DM  �  "Q�  �$	�

�����.    	$�!^
� #	!�  �*
/�S$ ����)  A	� ���)��!�B 

A��  ��43�Biomapper  ��%&  w"3��  ���Q  #��&�  ����  

Biomapper   �!^
� �)�%	$  &	!�  �� ����  �*
/�S$  �%b	)    	)

�*%�(%  �
�	)  �
����  .��  �!{  P%�  �r��M  �%	$�!^
�  ��  

��b	) �*
/�S$  &�  85  �M��   	)  �*%�(%   �����  	)  #&� N%  

����  �� -�� ����    �(% �  4e� &� �%	) �!^
� �� &�%�   �  BD�!7  

��� Wf+A�� �� .  ��43�Biomapper    6)	�  &�Correlation 

Matrix �� ��	Y
�� �*
/�S$ G%��	� ���\� ���).���  

  

  

D��.&+ ��
���$ � �L� �
��,$ H
0
0  

d��-�� �e
��	�
C� ���) �YB
5� ��	�� �	$  �	$

  ����S� �
�	� w���� ��\� �	*
/%& U�	
�ROC  	;	� ��	�� �

  -��  &�  ��	Y
��  	)  ��  �$�:;  P%�  ��  .G%�)  E�	�  �

ENFA  �� r��M  #��&� &� ��	Y
�� 	) �)	%&�� ���!�Cross 

- validation    E�	� &� ��	Y
�� 	) �Boyce  �� A	e��  .��!�

 d�� P%� ��	)�� ��F
5� r	D!2�� "S/Q P%� ��  #	!) 	$

��  .����  

   #��&�  &�  G%�)  E�	�  ���	D�  ���)Cross-

validation  �� ��	Y
�� ���� �C�Se� #��&� P%� .���  �	$

  �)  ��  ����  ��T+k   H!/9�  #	/(%  �&����  	)  �C�Se��%&

��  .�
�10   ���S�  �C�Se��%&��  ��!� P%���  �  ����

�� ��	Y
�� l%	
� �)	%&�� ���) �C�Se��%&  P%� &� .���10  

 -�B� ����� �C�Se��%&  �9�  �$ �� �� �%	$)bin(  ��  ��
3�

��  ���	D�  �$ .���bin   )  �'9�  "+	/� &�  �'5)��  �  (

 -�B� &� �'5) ) �&	���
�� ���) ��\�� �	$��  #	S$ �� (

��  7�	�  ��  �

/$  ��T+  O	9�-�B�  ���)  .���  �	$

  �9�  �$ �� �� �Z� n	�� �) ��� H!]
� ������3bin) (

�� ���Q  ���!��� �  ����   �� ���	D�  d�� 	) �*
/�S$ .���

  P!) P��!c����    �i    &� N% �$)bin    �%	S� ���9� (	$Boyce  

�� ���	D� ��H�� �� �
� �!8�� �'9� �)	%&�� E�	� P%��

�� ���  .��	) E�	� ���9�  Boyce  )!P  1+   �  1 -  ^
�!�  

."��   

  

 K�
��  

  �$�:;  P%�  ���)��]
�  -��  ��98	)  �	*'%��  �&	�

7� J��& ����")�� #	
���� �� �
Si ����) �) ��%��!+

 ���� ���� �%	!3��^\ �	'
�� �) ��f��![z� �Z!D� �	$�!^
�

A�� �� 	$�!^
� P%� �'9� �!�� &� ��	Y
�� 	) �]�  ��43�Arc 

GIS  �� �
����;  &� ��8	Z� P%� �� .���29   �Z!D� �!^
�

�'9� �$�:; &� 7F3 P%� �� .�%��� ��	Y
��  �	$�!^
� �	$

�� �|��� -�� �� ��	Y
�� ���� �Z!D� .����  

 4!8	�� ���\� 	)ENFA �\��� �) �YB
5� �	$ "��

��  �*
/�S$ G%��	� �� �%��)#��
C    �\��� P!8�� "��  

  &�  �!) ����� ��  �%	$�!^
� Wf+ &�  G; ��85   �M��

  -��\  J)	Z�  �%	��  G%��	�  �����)  �*
/�S$2   �|���

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                             9 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


 
��# 4OPPP��PPP+17 
�
�" 44 41402       

  
 

579 

 

 

 ��	F
��  H|LC  &�  �*
/�S$  G%��	�  -��\  ��  .�%���

  -��\  ��)  -��  ��  ���	S!Q	)  �	$�!^
�1    �	$�!^
�  A	�

 #� ��	F
�� H|LC � �Z!D�  .�%��� ��	Y
�� (��� ��� 	$

  &� �!) ����� �� �%	$�!^
� �%��� ��	�� �j�	
i85    �M��

-��  �
%��3  &�  �����)  �*
/�S$  �(%  .����  Wf+  �&	�

�\��� &� �*%�  r�&	!
�� G%��	� -�� P%� �	$ "��    �� ��

  -��\  �
�%  r�&	!
��  G%��	�  -��\)3(    �	$�!^
�

���  ����  #	'�  "!S$�  n	��  �)  �Z!D�  -��\  P%�  .���

  �
Si 7� J��& ���� �%	!3��^\ 6%&�� �� �� �!^
� �$ H��

 ")�� #	
���� ���� #	'� �%��!+  G%��	� -��\ �� .�$�

O�)�� r�&	!
��   ��
�	3 #�
� P!8�� �
Si 7� J��& ���� �)

 �!�	+#�
�  �%	�  ."��  �%��� �	$��
�	3  	)  �)��)  	$

 EF5�q%�� .�

/$ �%��� #�4!� �*�	!) G%��	� P%� �� 	$

"/%&  �	$�!^
�  "!S$�  	$��
�	3  "�	�  ��  �Z!D�

  .�

/$  

 
 .�&32: ���_��0 `���
+  

14bio  19bio  7bio  8bio Clay 1bio  12bio 15bio 2bio  3bio 4bio Elevation Aspect  OC  Sand  Sp EC  PH  Silt  Slope

1                                        

38/0-  1                                      

58/0  58/0-  1                                    
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69/0  21/0-  8/0  67/0-  44/0-  8/0-  78/0  71/0-  72/0  43/0-  24/0  1                  
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63/0-  32/0  5/0-  77/0  59/0  76/0  72/0-  67/0  22/0-  48/0  22/0  67/0-  12/0  32/0  77/0-  76/0  1        

27/0-  32/0  46/0-  28/0  18/0  31/0  07/0-  31/0  5/0-  16/0  26/0-  38/0-  25/0  2/0  17/0-  16/0  33/0  1      

55/0-  31/0  62/0-  69/0  63/0  73/0  63/0-  61/0  27/0-  54/0  04/0-  65/0-  22/0  22/0  8/0-  76/0  74/0  15/0  1    

3/0  01/0-  57/0  26/0-  09/0-  53/0-  37/0  33/0-  68/0  12/0-  43/0  63/0  08/0-  1/0  22/0  25/0-  27/0-  32/0-  31/0-  1  

  -��\ n	�� �))3(    �� -�� 7�	C �r�&	!
�� G%��	�

  4!8	��ENFA  �100   �!�	+  �M��  �  �%���78    �M��

 EF5��� #	'� �� �%���  A�� 7�	C .�$�13    7�	C ��M��

  A��4    A�	�i 7�	C ��M��2    He
; 7�	C ��M��1    ��M��

  H'�  7�	C1    4!�  H
Y$  7�	C  �  �M��1    �M��

 EF5��� #	'� �9Z
� �� �� ���� �%��� "�y� �%�	9� .�$�

 �!�	+ #	'�  (-��  #�
�)  �%��� ����  ��  "��  P%�  ��
$�

  ��  7�	C  #�  P!*�	!�  &�  ��b	)  ��+ ��  P
/%&  �)  7%	S�

�!�	+ �Y
� �%�	9� � ���� �� V!D�  ���� 7%	S� �*�	!) �%���

  	) ."�� V!D� �� 7�	C #� &� ��
S� �%�	9� �� P
/%& �)

  ��%	!3��^\  "�\ r�S%&�  �	$�!^
�  -��\ P%�  �)  �\��

  r��!!^� �
���  ��(%�
(8�  "%��$  	��  ��	/S$ �	�� ��b	�

  E�	�)Isothermality �P)��  #�4!�  �"B!�  �M��  �(

 P%�����  �����	)  h�Se�  �  ���&��  �	��  �
���  P!*�	!�

 ��H�� �8��
� �$	�  ���� �	*'%��  I	5
��  ��  7���C  P%��

7� J��&�� ��8	Z� ���� �9Z
� �� �
Si �\�� 	) .�
�	)

 -��\ �)78   7�	C V��� �$	!� ���; r��!!^� &� �M��

  � -��13   �!\�� 7)	Q A�� 7�	C V��� r��!!^� P%� &� �M��

  h�Se��� � "��91    V��� �$	!� ���; r��!!^� �M��

.�

/$ �!\�� 7)	Q A�� � -�� �Y8k� ��  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                            10 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


�� ���� ��	� 
	��
� 

����� ��������� Schrenk  Iris songarica  ... /  � � 
�, �$�
;�0                                                                    
  

 

580 

 

 

.�&33: (	� �
�") �*+
, ��*-� .&+ �$ �a
' 8$�
��+$ `���
+��/
�"  

 D� 7���C!Z �    -�� 7�	C   7�	C  A��   7�	C  A��   7�	CA�	�i    7�	C  He
;   7�	CH'�    7�	CH
Y$   

"�\  44/0-  01/0-  07/0-  05/0  04/0  08/0  03/0-  

 �(%�
(8� "%��$  35/0-  16/0-  26/0-  54/0-  05/0  07/0  20/0  

 �
��� 	�� ��b	�  33/0-  07/0-  12/0  03/0  04/0-  20/0  48/0  

 	�� ��	/S$  33/0  03/0  11/0-  01/0  04/0  19/0-  36/0  

"B!� �M��  30/0-  02/0  30/0-  49/0  35/0-  40/0-  10/0  

P)�� #�4!�  27/0  0  08/0-  04/0-  08/0-  02/0-  02/0  

 ���&�� �	�� P!*�	!�  24/0-  15/0-  08/0  17/0  21/0-  05/0  14/0-  

 ��  P%����� d�	) h�Se� �8��
� �$	�  24/0  06/0-  07/0  02/0-  20/0-  08/0  12/0-  

U!�  24/0-  02/0-  0  09/0  02/0-  19/0  08/0  

 ��b	� �	�� P!*�	!�  09/0  84/0-  22/0-  05/0-  70/0-  67/0  12/0  

 	�� �BF3 r��!!^�  18/0-  12/0  01/0-  04/0  06/0-  01/0-  02/0  

 �BF3 r��!!^� �����	)  18/0  04/0  01/0-  12/0  12/0-  21/0  18/0  

 a	� h	��� ")� �  13/0-  02/0-  10/0  17/0-  12/0  12/0  29/0-  

V��
� �	��-  d�	)�;�� P%�� �8��
� �$	�  07/0-  43/0  61/0  32/0-  0  43/0-  03/0-  

 �
%�!�� #�4!�  12/0  03/0  07/0  18/0  02/0  01/0  05/0  

 h	Y���  11/0-  02/0  10/0  02/0  11/0-  05/0  08/0-  

�����	) h�Se�-  H�d�	) �	� P%��  10/0-  01/0  01/0-  14/0-  11/0-  03/0-  38/0-  

 P� �M��  06/0  06/0  38/0-  15/0-  22/0-  01/0-  12/0-  

 ��b	� �����	) h�Se�  03/0  04/0-  41/0-  41/0-  33/0-  09/0  36/0  

 n� �M��  01/0  13/0  20/0-  17/0-  28/0  03/0  35/0-  

 �!�	+�%���  %100  -  -  -  -  -  -  

 �%��� EF5�   )%78(   )%13(   )%4(   )%2(   )%1(  )%1(   )%1(  

  -��\  ��)4(  E�	�  �%�	9��!�	+  �	$  ��%���

 EF5�7SD� �  �%���  �B�	C  7!BD�  -�� &�  l

�  ��%f;

A�)  #	!��7�  J��&  ����  ���)  �
�	
� �9Z
�  ��  �
Si

  ."�� ��� �|��� ��8	Z� ���� 

  

 .�&34:  ��
�� K�
���
�") �*+
, ��*-� .&+ H
0  

 7�	C     &	!
��  

 �!�	+�%���  536/0  

 EF5� �%���  015/10  

 7SD���%f;  1/0  

 

  

  

 �� ���� 

����� b 
�� ��������  

 A�)  #	!��  �B�	C  7!BD�  -�� A	e��  &�  G; �
�	
�

7� J��& ���� �	*
/%& "!)�BZ� �'9�  &� ��	Y
�� 	) �
Si

  �'9�  P%�  .���  "�� �)  �BM	3  ���
$ P!*�	!�  H
%��*8�

�)r��M    ���) �M 	� �YM �%�	9� ��	+ �� ��
�� 7%	3 N%

  Gc�  .��  �!�� �)��]
�   �)  ���  �!��  �'9�  ��
�)  a��

  U�	
� � V��
� U�	
� �H� U�	
� �U�	
�	� �9�  �	�i

�9�  �	%&  7(� .�� ��
))2 (    ���� �	*'%�� U�	
� �'9�

7�  J��&��  #	'�  ��8	Z�  ����  �9Z
�  ��  ��  �
Si  .�$�

  U�	
�  #�4!�  n	��  �)  �	*'%��  U�	
�  r	9�  "+	/�

7� J��& ���� ���)  -��\ �� ��8	Z� ���� �9Z
� �� �
Si

)5( ."�� ����  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                            11 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


 
��# 4OPPP��PPP+17 
�
�" 44 41402       

  
 

581 

 

 

 
 �;"2: �� ���� ��	� 

����� b 
�� �������
T+ #�	+ ��T�+ �# ����  

  

 .�&35: �� ���� ��	� H$�� b 
�� �$\�+ d
 $ �� 

����� b 
�� 8
��: �'
_+ e�;%� ����  

 r	9�    (�	
($) "+	/�   (�M��) "+	/�  

 U�	
�	�  242975  16/66  

 H� U�	
�  73825  1/20  

 V��
� U�	
�  24200  6/6  

 �	%& U�	
�  26200  14/7  

  .&+ �-a ��
���$  

 �'9� "DM �$�:; P%� ��  	) �	*
/%& "!)�BZ� �	$

  #��&� &� ��	Y
��Cross-validation    E�	� &� ��	Y
�� 	) �

Boyce   #	'�  �$�:;  P%�  &�  7M	+  l%	
�  ."3��  A	e��

�� ����� �BM	3 ���
$ P!*�	!� 	) ��� �!8�� �'9� �� �$�

  "DM P%��b	)"��   ��� �!8�� �'9� ���) G%�) E�	� �

  	)  �)��)  �BM	3  ���
$  P!*�	!�  d��  �)94/0   ��  ��)

�� �)	%&�� I�� �	!/) -�� "DM �e!
���  �j�	
i .���

 ����� �BM	3 ���
$ P!*�	!� 	) ��� �!8�� �'9� �� ���

  "DM  P%��b	)"��   �'9�  #�  &�  G;���  �!8��  �	$  �

  �BM	3 7Q��+ H
%��*8� � �BM	3 N!����	$ H
%��*8�U!��
�) 

E�	� 	)  	)  �)��)  �%	$79/0    �67/0  �� ���Q ���)  .���!�

-��  �	�
C�  ����)  �)  �

��  �	*
/%&  "!)�BZ�  �	$

����  n	�� �) ��� H!]
� ������3 ����S� &� ��T+ V93 �	$

  7(�  .��  ��	Y
��  G%�)  �
��!;  E�	�  �  �Z�)3 (  

�)  �
D
�  ��  �BM	3  ���
$  P!*�	!�  d��  &�  ����  "��

�� �%	S� .�$�  

  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                            12 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


�� ���� ��	� 
	��
� 

����� ��������� Schrenk  Iris songarica  ... /  � � 
�, �$�
;�0                                                                    
  

 

582 

 

 

  
 �;"3: ��-�+ ) P/E C�F ��#
�+ �*a
2 � &�0 ����
�+ Y���	��$ �$ �a
' (�
f��$ ��
^ �� 
&" ����  

  

  � g-��L��� H���  

  �$�:;  P%�  W�$  I	5
��  �)  �[k�  7���C  �%	�	
�

7�  J��&  �	*
/%& �'9�  #��
)  #�  �B!��  �)  	�  ��)  �
Si

7�  J��&  ����  ��98	)  �	*'%��  ��  �
Si  #	
����  ��

")��  d��  &�  ��	Y
��  	)  �%��!+  #	!��  �B�	C  7!BD�

A�)-��  &�  ��	Y
��  	)  .���  �!��  �
�	
�  d��  	)  �&	�

A�)  #	!��  �B�	C  7!BD� I	5
��  �)  �[k�  7���C  �
�	
�

7� J��& �	*
/%&  �	*'%�� �'9� P!
jS$ � P!!�� �
Si

  �$�:; P%� l%	
� �*%� ��	!) �) w�%��� �!�� ���� P%� ��98	)

A�) #	!�� �B�	C 7!BD� -�� �� ��� #	'� ��\� 	) �
�	
�

���� &� 	�
� �(���� ��	Y
�� ��T+ �	$�� ��
�  d�� �����

�!;  "�\  ��!Y� J��&  ����  I�BZ�  �	*'%��  �
!)

7�")�� #	
���� �� �
Si �(
%� �) �\�� 	) .��	) �%��!+

  �	*'%�� "!)�BZ� �'9� ���) G%�) E�	� �$�:; P%� ��

7� J��&  	) �)��) �
Si94/0   �)��� �e!
��� .��� "� #���

-��  ��  ��S�  #	!)  �8��Q  7)	Q  "Q�  	)  ����  6%&��  �	$

."��  �
��� ���� �
���;  �����) �� ��  A&b �%��	�    "Q�

-��&	��  BD�  d��  ��!7   B�	C�  ��!#	  A�)
�	
�  �  ��

	9�%�/  d�� 	)	$�  ���� �) �
/)��	$�   ��T+ A�C � ��T+ 

]�!�  Z� -���  H!S���43�  -��  ��
3	%%'�  H!S��  �  �
3	%

����!#�  
����  )!�
'  "��w  ��i  ��	;  ��  ��  �r	Q��  ��

]�!�  �	�&  �  � "�� ����� ���� ��T+ ��$	'� ��%	  	
)    �)

b�%7  �	�%5 �  
+�  & #��) U�	
� r��M ��%��	*
/    ����

  � ����� ��T+ % 	  �(
%�  &% �	*
/  9+!p	
9    �C	/�	� ���� ���)

���� &� ��	Y
�� �"��	$�  � ��T+ A�C� 	
� �� �����%l  ��% U  

�%�	e  d�� &� ��	Y
�� �e!
��� � �
�	$ �%  

���    O	9� �)


� ���T+!�e  I�BZ�"��� �$��� ��� )29(.    

 �!�	+ 7�	C #�4!� �$�:;  P%�  �� ���� ���) �%���

7�  J��&  �
Si536/0  #	'�  ��  ��  ���	D�  P%�  ��
$�

  �	$�!^
�  4���  ��  �%��  �)  7%	S�  ����  ��  "��

�	*
/%& �� �%�� �) �B%	S� � ���� �$	*
/%&����� �	$ ��

  P!*�	!� V%��� �� ���� 7%	S� ���� �*%� r�	�C �) w�����

  P!*�	!� P!) ���	Y� �!$ � �
� "/%& ��8	Z� ���� �9Z
�

  7�	C P!���  .����� ��\� ���� �	*
/%& � ��\�� �	*
/%&

A�)  #	!��EF5�  7�	C  �
�	
� ���9�  ��  "��  �%���

 ��� ��	Y
�� ���� 6)	
� ����D� �� �� ���� #��) �FF5�

��  #	'�  V!D�  �� EF5�  ���9�  .�$�  	�  N%  &�  �%���

�)�� �!^
� "%	�� EF5� 7�	C ���9� ."  J��& ���� �%���

7�  �$�:; P%� �� �
Si015/10  "��    #� �	%& ���9� ��

 "�� �FF5� ���� N% ���� P%� �� "�� UBZ� P%� �*�	!)

 EF5�  �Z!D�  �	$�!^
�  &�  �M	�  V%���  �)  "�/�  �

  �) ��	Q V!D� &� �M	� V%��� �� ���� � "�� ���� ��!;

  P
/%&"�� 7SD� ���9� �)  �\��  	)  .  ����  �� 7� ��%f;

7� J��& ����  �� �
Si1/0  �)#	'� ��� "��  P%� ��
$�

7�  J��&  ����  ��  "��  �
Si�	)��)�  A�)
�	
��  

���D��    �)  "�/�  �!!^���� %V  �Z!D�   ����  �9Z
�

"��  ����  ��  ��8	Z�  ����  	%  � #��!�  �����  ��  "��  ��

H�  N%x�8���  �	$�!^
�  &�  �M	�  �
���  �  "��  }�C

�� 7SD� ��8	Z� ���� �9Z
� ����D� �� �� �Z!D�  .�
�  

�� #	'� -�� P%�  l%	
� r�S%&�  �	$�!^
� �� �$�

  �	��  ��b	�  �
���  ��(%�
(8�  "%��$  ��%	!3��^\  "�\

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                            13 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


 
��# 4OPPP��PPP+17 
�
�" 44 41402       

  
 

583 

  

 #�4!�  �"B!�  �M��  �(�
!8	����4%�  E�	�)  	��  ��	/S$

  �����	)  h�Se�  �  ���&��  �	��  �
���  P!*�	!�  �P)��

 ��  P%�����H��  �8��
�  �$	�  I	5
��  ��  7���C  P%��

7�  J��&  ����  �	*'%�� ��8	Z�  ����  �9Z
�  ��  �
Si

�

/$  �%	!3��^\ "�\ �$�:; P%� �� .�)#��
C   P%���[k�

7� J��& �	*'%��  �)  �Z!D� �!^
�  .�%��� �3��� �
Si

  �
���;  �)  �%	!3��^\ "�\ �![z�  �%k� ��	!/)  r	�8	Z�

  �$	!�  ���;"��  )20  �27   �  6  �)  �%	!3��^\  "�\  .(

  ��� #�4!� � a	� r���+ �\�� ��	!� n�
�� �� I� ���9�

  �� r�	Y� �*%� ��� &� ."�� ��f��[� �	!� V��� �
3	%��

"�\ �� ��� �)	� r��  �	e%� U�� ��
��� N% qB
5� �	$

�� �
��� #� �� �BD� �S!BQ� r��!!^�) ���20  "%��$ .(

 J��&  ����  6%&��  "!S$�  �\��  P!���  ��  �(%�
(8�

7�  �� p	�%�9� .�%��� �3��� ��8	Z� ���� �9Z
� �� �
Si

 #	!��  �B�	C  7!BD�  d��  	)  ��  ��	�8	Z�  ��	S�  l%	
�

A�)  �(%�
(8� "%��$ �!^
� ���� A	e�� �
�	
��)#��
C   N%

���� �
���; �� H�� �!^
� ."�� �
��� ��T+ �$	!� �	$

�$�:;#	'� 4!� ��	!/) �	$  �(%�
(8� "%��$ �![z� ��
$�

  �$	!�  ���;  �
���;  �)"��  �� ��  �����  P%�  �)  #���

) ��� ��	��6 �18 �20  � 27  .(  

  "%��$ � �%	!3��^\ "�\ r�S%&� �	$�!^
� &� ��)

  ��  �(%�
(8�U!��
�)   �)  ��f��![z�  7�	C  P!���  �  P!8��

7�  J��&  ����  �
���;��  �$�:;  P%�  ��  �
Si  ��
�	)

  	�� ��b	� �
��� �S!BQ� �!^
��)#��
C   �[k� 7�	C P!���

")��  #	
����  ��  ����  �
���;  �)  �%��!+"�� ��  .

�9�  ��  �'$�:;)  #��	(S$  �  u�)  ��;2018  (�) ��]
�  

�!;  �9Z
� �� �
) �%	!3��^\ 6%&�� �) H!BQ� �!!^� �[� �
!)

  �� �

3	% "�� �e!
� P%� �) ������ A	e�� �4��� n���&

)  ��	!8	� d�	)  #�4!� �S!BQ�  �	$�!^
�12BIO  �
���  �  (

	��  ��b	�) 7(BIO    ���+  ��  �*%�(%  	)8/81   �M��

  H�� P%�
'!) � ����S� �!\�� �� �
) ���� �
���; r��!!^�

  �	$�!^
�  �%	�  .�

���  �	*'%��  "!)�BZ�  P!!��  ��  ��

7� J��& ���� �
���; �) ��f��![z� �S!BQ� �
SiU!��
�) 

�� �	�� �
��� P!*�	!�  �	�� ��	/S$ 7�	�  h�Se� � ���&

�� P%����� �����	)  �8��
� �$	�"�� #��	(S$ � ���*
� .

)2015 6%&�� �� �[k� �S!BQ� 7���C ����) �) �'$�:; �� (

  #	�YM�  I�{  �9Z
�  ��  �(S';  qBC  ����  �%	!3��^\

  �S!BQ� 7���C P%� .�

����;19    ��� ��� �S!BQ��!) �!^
�

  -��\ ��3    P!*�	!� �	$�!^
� �� ��� #	'� l%	
� .����)

  ����  �
���;  �)  �[k�  7�	C  P!S
Y$)  ���&��  �	��  �
���

7�  J��&  	)  (�
Si37    P!��	�i)  	��  ��	/S$  �  �M��

  7�	C�k�[  7� J��& ���� �
���; �)  	) (�
Si12    �) �M��

 �[k� #	�YM� I�{ �9Z
� �� �(S';  qBC  ���� �
���;

  �S!BQ��!) �!^
� �� 6Q�� �� .�

/$2    �3  � ��  H$ �	
49  

 �!\��  ��  �(S';  qBC  �	!�  ��T+  �*��*i  &�  �M��

��  .�

�  

  ���� �
���; �) �[k� 7�	C �*%� a	� "B!� �M��

7� J��&�� �
Si�ML� .��	)) #��	(S$ � �&��$�2015 (

d�� &� ��	Y
�� 	) �� �'$�:; ��  �	$Maxent    �ENFA  

  �[k� �Z!D� 7���C &�  ��  a	� "B!� �M�� ������ A	e��

����  �
���;  ��  �	$Artemisia aucheri  �  Artemisia 

siseberi    7M	+ l%	
� 	) �� ����� �3��� #	
S� -	S� ��

  ��f��![z� � H�� 7���C &� �(% .���� "9)	Z� �$�:; P%� &�

7�  J��&  ����  �
���;  �)��  �8�  P)��  �
Si  ��  .��	)

)  #��	(S$  �  �8��  ��  �'$�:;2011  P!!��  ��]
�  �)  (

  ����  ���)  U�	
�  �	*
/%&Zostera noltii    &�  ��	Y
��  	)

	C  7!BD�  -��A�)  #	!��  �B�  �
�	
�(ENFA)    �

JSC  �e
�LiDAR   ���	
3 &� �(%)  �e
� �	$  (��� &�

  �
���; �� �BM� �Z!D� �	$�!^
� &�  �(% ������ A	e��

  ����Zostera noltii    ���8� ���� ���
D� �M��    .����� #	!)

) #��	(S$ � P%	��!) �� ��*%� �$�:; ��2015  A	e�� (

 ���� ��T+ �) �[k� 7���C &� �(% �8� ���� ���
D� ������

R.decussatus  #� .�� �
�	
�  �
3	% "�� �e!
� P%� �) 	$

 #�  &�  G;  �  #	%�\  "C��  �  JSC  �	$�!^
�  ��  ����)

 ��T+ �� �8� ���� ���
D� � ���� �P� �M�� �	$�!^
�

���)  �[k�  ��3  ����  .��� h��&��$	i�  �	�C  �)  �2017  (

  �	*'%��  "!)�BZ�  P!!��  ��]
�  �)  ��  �'$�:;stipa 

barbata  #	!��  �B�	C  7!BD�  d��  &�  ��	Y
��  	)  

A�)  #	98	  6���� �� �
�	
�  �!^
� �� ����� A	e��  ��	!�

  ��	�  �Z!D� �BM�  �Z!D�  �	$�!^
�  �BS\  &�  �8�

�	
�#�  l%	
�  U!���  P%�)  �  �%���  �%	  P%�  l%	
�  	)  	$

H$ �$�:; .���� �����  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                            14 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


�� ���� ��	� 
	��
� 

����� ��������� Schrenk  Iris songarica  ... /  � � 
�, �$�
;�0                                                                    
  

 

584 

 

 

�!; -�� "Q� �)	%&�� ���) ���� �	*'%�� ���) �
!)

  E�	� �� �%��� ��	Y
��  G%�)  E�	� &�  ��8	Z� ����

  ���
$  P!*�	!�  d��  �)  ���  �!8��  �'9�  ���)  G%�)

  	) �)��) �BM	394%   I�� �	!/) -�� "DM �e!
��� �� ��)

��  �)	%&����  ��8	Z�  P%�  l%	
�  .���  ��  �����

��	��)�4%����) �"s	Y+ ���) �
%�%�� �	$  t	!+� � �����)

7�  J��&  ����  "%	����  .��!�  ���Q  ��	Y
��  ����  �
Si

��A�) #	!�� �B�	C 7!BD� -�� �� ��S� #	!) #��� �
�	
�

�� �)�� "Q� 	)�!;  �� �����  J��&  ����  �
���;   �
!)

7� �
3�� ���Q ��	Y
�� ���� ��8	Z� ���� �9Z
� �� �
Si

	+ l%	
� ��� �BM 6���� "%�%�� qB
5� r	�8	Z� �� �����

  .��!� ���Q ��	^
�� ����  

�S�  V!D�  �  ����  P!)  V)���  �&	�  �	!
)  "/%&

-���� �	*
/%& "!)�BZ� �&	�d�� &� ��	Y
�� .��	)  �	$

-�� d�� #��
C �) �	*'%�� �&	� "�\ �
%�%�� P%�� �	$

���� "�	� ���) U�	
� J 	
� �!M�� H�� d&�� 	) �	$

��  �*
/%	�  �
!�&  ��  r	�8	Z�  ���S�  7!8�  �)  .��	)

 &� ��	Y
�� ��	*'%�� "!)�BZ� �'9� �!�� ��]
� �) �	*'%��

d��-��  P%��  �	$��  �&	�  U��  �����  ���(%��  �	e%�

-�� r	�8	Z� P%� &� � ��� 6���� "%�%�� �� �%�\  �&	�

�� KLM� �t	!+� "�\ ��
/� J 	
� �%	�	
� "�\ #���

  6���� I�BZ�	� "!�2� �) �\�� 	) .��) ���) 6���� ����� �

)  &	!�  ���  ��+LM�  r	���Q�  A	e��  �  &�  ��	Y
��  	)  #���

d��-�� �	$���� ���) U�	
� J 	
� �	*
/%& �&	�  �	$

  6���� �B�3 "!�2� �) ����+ 	� � ��� �%	�	
� �� �$	!�

�� �	�
'!; "�\ P%�) .�!'5) #	�	�  r	!BSC �� �� ���

6��� � 6���� "%�%��d�� &� ����-�� �	$  ��	Y
�� �&	�

.���  

�!�	+  7���C  �!/Y�EF5�  ��%���  �  �%���

 7SD�7� J��& ���� ���� �� ��%f;  P%� �� ��� #	'� �
Si

  � ���� �$	*
/%& �	$�!^
� 4��� �� �%�� �) 7%	S� ����

 �M	� V%��� �) "�/� � "�� �FF5� ���� N% P!
jS$

  �
���  �  "��  ����  ��!;  EF5�  �Z!D�  �	$�!^
�  &�

 ����  �9Z
�  ����D�  ��  ��  �Z!D�  �	$�!^
�  &�  �M	�

�� 7SD� ��8	Z�  .�
�  ��� #	'� l%	
� 7!BD�  �	$�!^
� ��

  ��b	� �
���  ��(%�
(8�  "%��$  ��%	!3��^\ "�\ r�S%&�

  �"B!�  �M��  �(�
!8	����4%�  E�	�)  	��  ��	/S$  �	��

  �����	) h�Se� � ���&�� �	�� �
��� P!*�	!� �P)�� #�4!�

 ��  P%�������  �8��
�  �$	�H  I	5
��  ��  7���C  P%��

7�  J��&  ����  �	*'%�� ��8	Z�  ����  �9Z
�  ��  �
Si

�� �
���; �) �� �![z� P%�
'!) 	$�!^
� P%� 6Q�� �� .�
�	)

")�� #	
���� �� �
Si 7� J��& ���� &� .����� �%��!+

 &�  �  �%	!3��^\  "�\  �!^
�  ��3����%4!3  �	$�!^
�  P!)

 #�4!�  �  "B!� �M�� ��(%�
(8�  "%��$ �a	� �	$�!^
�

J��& ���� �
���; �) �� �![z� P%�
'!) �8� P)��  7�  �
Si

 �
���#	S$  .��� �9Z
�  ��  "��  E5'� l%	
�  &�  ��  �� 

  �
���;  �� 	�� �)  O�)�� �S!BQ�  �	$�!^
� ��8	Z� ����

  �����	)  �)  O�)��  �S!BQ�  �	$�!^
�  &�  ���[k�  ����  P%�

#	
i .�

/$  -�� l%	
� �� ��  �� ��%� �	�i P!) &� ����

7�  J��&  ����  �
���;  �)  H��  �S!BQ�  �!^
�  ��  �
Si

  N%  	�
�  �  	��  �)  O�)��  �!^
�  ��  ��8	Z�  ����  �9Z
�

�� �����	) �) O�)�� �!^
� .��	)  

 

  
References  

1. Alikhah Asl, M., M. Moameri, D. Naseri & S. Meftahi, 2021. Land suitability classification for development 

of Ziziphora tenuior using ANP Fuzzy at Ardabil province, Iran. Journal of Rangeland, 15(1): 156-167. 

2. Azimi, M.H., B. Moradi Ashoor & A. Hosseini Niya, 2011. Genetic Variation and heritability of several traits 

in wild Iranian Iris species. Iranian Journal of Rangelands and Forests Plant Breeding and Genetic 

Research, 19(1): 153-166. 

3. Azizi Kalesar, M., M. Moameri, A. Ghorbani, L. Khalasi Ahvazi, M. Fathi & S. Samadi, 2021. Habitat 

assessment for Vaccinium arctostaphylos L. by logistic regression method in the rangelands of Namin-

Ardabil. Journal of Rangeland, 15(3): 522-533. 

4. Bagheri H, Ghorbani A, Zare Chahouki M, Jafari A, Sefidi K. Modelling spatial distribution of Limonium 

iranicum and Aeluropus littoralis species by logistic regression method: a case study of Meighan playa 

rangelands. Journal of Rangeland, 13(4): 560-570. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                            15 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


 
��# 4OPPP��PPP+17 
�
�" 44 41402       

  
 

585 

  

5. Behmanesh, B., E. Tabasi, A. Fakhireh & L. Khalasi Ahvazi, 2019. Modeling the distribution of medicinal 

plant species of Thymus kotschyanus and Achillea millefolium using ENFA and Logistic Regression. PEC, 

6(13): 91-120. 

6. Bidegain, G., J.F. Barcena, A. Garcia & J.A. Juanes, 2015. Predicting coexistence and predominance patterns 

between the introduced Manila clam (Ruditapes philippinarum) and the European native clam (Ruditapes 

decussatus). Estuarine, Coastal and Shelf Science, 152: 162-172. 

7. Borna, F., R. Tamartash, M. Tatian & V. Gholami, 2017. Habitat potential modeling of Astragalus gossypinus 

using ecological niche factor analysis and logistic regression (Case study: summer rangelands of Baladeh, 

Nour). Journal of RS and GIS for Natural Resources, 7(4): 45-61. 

8. Borna, F., R. Tamartash, M. R. Tatian & V. Gholami, 2020. Predicting distribution habitat of Artemisia 

aucheri using Ecological Niche Factor Analysis (Case study: Summer Rangeland of Baladeh, Nour). Iranian 

Journal of Range and Desert Research, 27(1): 98-111. 

9. Chytry, M. 2000. Formalized approaches to phytosociological vegetation classification. Preslia, 72(1): 1-29. 

10. forouzeh M R, Heshmati G, Barani H. Feasibility Study of Preparing Prediction Map of the Possibility of 

Presence of Some Important Range Species in Zagros Rangeland. Journal of Plant Ecosystem Conservation, 

5(10): 53-74. 

11. Franklin, J. & J.A. Miller, 2010. Mapping species distributions: spatial inference and prediction. Cambridge 

University Press, 320 P. 

12. Ghafari, S., A. Ghorbani, M. Moameri, R. Mostafazadeh & M. Bidar Lord, 2021. Floristic diversity and 

distribution patterns along an elevational gradient in the northern part of the Ardabil province rangelands, 

Iran. Mountain Research and Development, 40(1):R37-R47. 

13. Guo, C.X., Y. Zhou, Y.F. Dong, F. Z. Chen, J. Tong, Z. F. Tong, H. L. Xu. & Q. Tan, 2013. Introduction and 

drought-resistance evaluation of ten iris species. Acta Horticulturae, 977: 75-82. 

14. Gintzburger, G. K. N. Toderich, B. K. Mardonov & M. M. Mahmudov, 2003. Rangelands of the arid and 

semi-arid zones in Uzbekistan: Editions Quae, 426 P. 

15. Khalasi Ahwazi, L., M.A., Zare Chahouki & S.Z. Hosseini, 2015. Modeling geographic distribution of 

Artemisia sieberi and Artemisia aucheri using presence-only modelling methods (MAXENT & ENFA). 

Journal of Renewable Natural Resources Research, 6(1): 57-74. 

16. Li, J. & D.W. Hilbert, 2008. LIVES: a new habitat modelling technique for predicting the distribution of 

species’ occurrences using presence-only data based on limiting factor theory. Biodiversity and 

Conservation, 17(13): 3079-3095. 

17. Liu, C., M. White & G. Newell, 2013. Selecting thresholds for the prediction of species occurrence with 

presence‐only data. Journal of biogeography, 40(4): 778-789. 

18. Naghipour Borj, A.A., M. Haidarian-Aghakhani & H. Sangoony. 2019. Predicting the impact of climate 

change on the distribution of Pistacia atlantica in the Central Zagros. Predicting the impact of climate change 

on the distribution of Pistacia atlantica in the Central Zagros, 6(13): 197-214 

19. Piri Sahragard, H., & M.A. Zare Chahouki, 2017. Evaluation of artificial neural network capability in 

preparation of the predictive map of plant habitat distribution (Case study: Poshtkouh rangelands of Yazd 

province). Journal of Plant Ecosystem Conservation, 5(10) :213-228 

20. Rezaei, S., S. Nadert, P. Karami, & Hoshyar, F. 2021. Evaluation Ecological Niche Factor Analysis in 

Modeling Suitability Habitat of Boar (Sus Scrofa, Linnaeus, 1758) in Arak Jassib Wildlife. Human & 

Environment, 19(1): 75-87. 

21. Safaei M, M. Tarkesh Esfahani, 2013. Investigating the effect of sample size on the prediction accuracy of 

LR logistic regression models and ENFA ecological nest factor analysis  .The first international conference 

on landscape ecology, 8-10 october, Isfahan university of Tecnology. 

22. Safaei M, & M. Tarkesh Esfahani. 2013. Habitat protection of Ferula Ovina Boiss. as a medicine plant using 

habitat potential modeling (suggested model: ecological niche factor analysis). Journal of Plant Ecosystem 

Conservation, 1(1): 105-122 

23. Sangoony, H., 2011. Determining the potential habitat of Astragalus gossypinus Fisher using ecological nest 

factor analysis and hierarchical analysis in Isfahan province. Master's thesis, Faculty of Natural Resources, 

Isfahan University of Technology. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

                            16 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html


�� ���� ��	� 
	��
� 

����� ��������� Schrenk  Iris songarica  ... /  � � 
�, �$�
;�0                                                                    
  

 

586 

 

 

24. Sangoony, H., A. Vahabi, M. Tarkesh & S. Soltani, 2015. Investigating the climatic ecological niche of the 

Bromus tectorum L. in the western region of Isfahan. The Second National Congress of Biology and Natural 

Sciences of Iran. 

25. Tarnian, F., H. Azarnivand, R. Yazdanparast, M.A. Zare Chahooki, M. Jafari & C. Kumar, 2017. Determining 

the most important factors affecting the distribution of the species Daphne mucronata Royle and modeling 

its potential habitats. Scientific and research Journal, 11(2): 179-193. 

26. Valle, M., A. Borja, G. Chust, I. Galparsoro & J.M. Garmendia. 2011. Modelling suitable estuarine habitats 

for Zostera noltii, using ecological niche factor analysis and bathymetric LiDAR. Estuarine, Coastal and 

Shelf Science, 94(2): 144-154. 

27. Wang, G.G. 2000. Use of understory vegetation in classifying soil moisture and nutrient regimes. Forest 

Ecology and Management, 129(1-3): 93-100. 

28. Wilson, P.D., 2011. Distance‐based methods for the analysis of maps produced by species distribution 

models. Methods in Ecology and Evolution, 2(6): 623-633. 

29. Xuezhi, W., X. Weihua, O. Zhiyun, L. Jianguo, X. Yi, C. Youping, Z. Lianjun & H. Junzhong, 2008. 

Application of ecological-niche factor analysis in habitat assessment of giant pandas. Acta Ecologica 

Sinica, 28(2): 821-828. 

30. Zare Chahouki, M.A. & M. Abbasi, 2017. Modeling the habitat preference of Stipa barbata species using 

ecological niche factor analysis (ENFA). Natural Ecosysem of Iran, 7(4): 1-16. 

31. Zare, M., A. Ghorbani, M. Moameri, H. Piri Sahragard & R. Mostafazada, 2020. Study of habitat suitability 

for Dorema ammoniacum establishment in Sabz Dasht rangelands of Bafgh, Yazd province. Journal of Arid 

Biome, 10(1), 62-77. 

32. Zare chahouki, M.A. P. Karami, & Piri Sahragard, H. 2022. Ensemble Modeling Approach to Predict the 

Potential Distribution of Artemisia sieberi in Desert Rangelands of Yazd Province, Central Iran. Journal of 

Rangeland Science, 12(4), 326-340. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

4.
5.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
08

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.5.0
https://rangelandsrm.ir/article-1-1197-en.html
http://www.tcpdf.org

