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Abstract Article Info 

Background and Objectives: Determining the minimum number of 

samples and parameters required for acceptable results is crucial in 

rangeland vegetation studies. The common methods for determining 

sampling intensity are graphical methods and statistical characteristics. This 

study aims to compare these two methods in desert ecosystems dominated 

by Salsola richteri and Ammotamnus lehmannii in South Khorasan. 

Methodology: An area of 100 hectares was randomly sampled using 10 

initial plots of 10×10 meters. The number of sampling units was determined 

using conventional graphical methods and the species accumulation curve 

(SAC). Statistical methods including the first and second Cochran's sample 

size formula, Yamane's sample size formula, confidence interval, and 

coefficient of variation (CV) were also used. All statistical calculations were 

performed in the biotools package in R software environment. 

Results: The appropriate number of sampling units determined using the 

SAC and conventional graphical method were 40 and 50, respectively. The 

first and second Cochran's sample size formula with an acceptable error rate 

of 10% required 78 to 92 plots, respectively. The range method suggested 53 

to 160 plots, with an optimal number of 75. The CV method indicated that 

10 plots had the lowest CV and were the most appropriate number of plots 

in the study area. The optimal sampling design was determined to be 75 

plots, providing maximal information with minimal effort. 

Conclusion: The SAC method is suggested for determining sampling 

intensity in the desert ecosystems in this region due to its lower cost. The 

study revealed no significant relationship between the CV and the number 
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of initial plots, and it is suggested not to use graphical methods or the CV 

method if the number of initial plots is less than 40. 

 

Cite this article: Rostampour, M., M. Saghari, 2023. Comparison of graphical and statistical methods in determining 

the number of sampling units in vegetation studies of desert ecosystems of South Khorasan. Journal of 

Rangeland, 17(1): 97-113.  

 
  © The Author(s).                                                            DOR:  20.1001.1.20080891.1402.17.1.7.6  

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             2 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


      
 

99 

 

  

 

��� ����	
 � ��
��� ��� ����� ���� ����� �

�� ���
����
���� ���
�  !�" #��$�%
 �� �����& ���

�&�'( )����* +����, ���&�
&  

 
 ���� �-�
��"*1   0 ��1�� ��2
2

 

  

1 . � ����	
� �
��� ���� � ����� ����� ����	
� ���� 
 !��"# � �$����% ��&�'( ��!) � *+
�,�-�. � �#!� ��!) +����/0
 �123�� �����2	  ���4!�� ���4!�

5��
+ .5
!�
 :7��	rostampour@birjand.ac.ir    

2 ���� � ����� ����� ����	
� �*+
�,�-�. � �#!� ��!) +����/0
 . ��4!�� ���4!�� ����	
� �
���  

 

 �$�	
 #�456� +�
78    

:�$�	
 :��  

 9��: 7$�;�–  ��&�'(  

  

  

;<���� =����  19/12/1400  

 : ����� =����21/01/1401  

 :���>" =����27/01/1401  

  

  

+?��:��
-� ���    

7	2A	 B�C  �*+
�!�  

7	2) �AD# �����  �*
  

  �5
!:2: ��
�+  

 .B
!��"# E�!F  

 

:@�� � �	&��  7	2A	  �G
�  �
��#  9 
�G H���# ��
�	
  �+2� *�&!/�
+�(  9 
�G � *+
�!�  B���,��  �
  I*!�)

 ��
�	
  �0�0
 J�+  .
0
  �&��)  KC2(  *!�)�� ��!�  +���  �+2L��  H�
  *
!�  �M�/-�  *�& J�+ .�2C  *�&

 7N%�C � �A�0!#O�
+ �
 �*+��. *�& J�+ H�!#�� �& 7: ��C�� ��
�	
 �� �5. P�0
 !�  �
 *�
��# �� Q� *!�)

 7	2A	 *�&�G
� �
��# IE$�R 7	2) �&��) B�MS�� T-�� �*+
�!�H�
 �
 .��!)  J�+ �� �!F�G K&�'( +� ��+

 �/��02:
  +�  �+2:U� 7	2)  
��$�R  ��  ��2�4  5�0
!%  �2:!��  �	�����  *�&  *�&Salsola richteri    �

Ammotamnus lehmannii  � .
V!) +
!  7���;� �+2�  

 ��� � ���
:��   ������ �K&�'( W�D	
 *
!�  
�0� 7� �������+ �
 *
100  7� �+�/�&  X�-/	
 �Y!�� ��2# 5
2�Z

 7	2A	 *�&�G
� �
��# H���# 
[4 � �C  �
��# I�&��) KC2( �)��:
!( � ���  B��$�\� 7� ���/0
 �� �*
�!�

10    ��
�	
 7� 7�$�
 B](10×10  �7� �!/  5�!: 7V�F
 �� _`0 .�C !;/�� �Y!�� ��2# 9%
� +� �V��N# B+2S

 B]( �
��# 7��( �
��# � �4�# KC2( �S+� H��	��� �+�.!� � �& 7	2) �&��) *�&Salsola richteri   B��V� +�

 7	2A	 �G
� E0��� �
��# Ia�/-�� *+
��#!� B��$�\� +� O�
+ �A�0!# J�+ 7� �*+
�!�    �!�+�: �AD# �����

7	2)) *
SAC�(   �+��. 7�0��� �� H��dA& .���!) T-��  *�&  � 5���A�
 ���G �H��� �5
!:2: W�� � 1�


 7	2A	 �G
� E0��� �
��# IB
!��"# E�!F  ���A# �+2L�� H�
 *
!� .���!) H���# �*+��. J�+ 7� ,�	 *+
�!�

  7/�� +� �*+��. B��0���biotools  W!	 ���� +�  +
,V
R .�C W�D	
 �  

:A����   J�+ �!�+�: *���� !� 7	2A	 �G
� E0��� �
��# ��A�0!# *�& �AD# ����� �!�+�: *���� !� �*
�!�

7	2)) *
SAC  �(40    �*+
��#!� B��$�\� +� O�
+ J�+ P�0
 !� � ��Z50    ���M/0
 �� .�C ��
� T�-�# ���Z

 �+��. �
� �� �G]S
 E�!F � 5
!:2: W�� � 1�
 *�&  12�  9��  *�\% 5
,�10  7� ��S+�  E�#!#78    �#92 

 7	2A	 �G
� 7	2A	 !)
 7: 
0
 E0��� �K&�'( �+2� ������+ *
!� � �*
�!�  5
2# g\0 �# 7�$�
 *+
�!�100  

  ���G �7D�/	 +� I�2C ��
� 7�
�
 ��S+�200   7	2A	 �G
� 7	2A	 �G
� �
��# .�2� �&
2% W�h �*+
�!�  9��  *+
�!�

��  :9 
�G) B
!��"# 7��
� �+��. �02# 7�0�53  :!j:
�G �160    :7��[� �75  �02# ��C 7�0��� �
��# 7� �(

 Q��,	 �5
!:2: 7\�
+a��F .
0
 !# 7	2A	 �G
� �
��# 7�0��� *
!� �+��. H�!#  
0
 B
!��"# E�!F �*+
�!�

  �
��# �5. P�0
 !� 7:10   E0��� �B
!��"# E�!F H�!/A: �� B](# 7	2A	 �G
� �
��# H�!  �������+ *
!� *
�!�

  7�$�\� �+2� 7;\�� +� B]( �
��# H�!# E0��� .�C ��
� T�-�#75    7��[� �
��# 7: 
!l ��C ��[���( ��Z

7	2A	 J]# 9 
�G �� B](�� �&
!V 
+ *!/��� B�Z]�
 (5��� � 7��,& m��$ �
) *+
�!� .��:  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             3 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 

100 

 

�B
����
�  5��	 �K&�'( O��/	 : J�+ �!�+�: *���� !� 7: �
�  �
 K�� ��A�0!# *�&40  7	2A	 �G
�  �*
�!�

 ��
�	
 *
!�7� 7: 
0
 E0��� ��&��) KC2( *!�)7��( J+�AC 5�2� 5�0. m��$ ����� J�+ +� �&��) *�&

7	2) �AD# H��dA& � *+
��#!� B��$�\� +� O�
+ �A�0!# J�+ +� �4�# KC2( �S+� H�A-# 7� 
��	 *
  �

7	2) �AD# ����� J�+ !/A: 7��,& 7� �*
 7	2A	 �G
� *!/A: �
��# �!�+�: 7\0
� �AD# ����� J�+ I*+
�!�

7	2) 7	2A	 �G
� E0��� �
��# 7�0��� *
!� �*
�/��02:
 *
!� *+
�!� �� ��[���( �7;\�� �	����� *�&  .��!)

���� 7\�
+ �O��/	 *���� !� H��dA&  E�!F H�� *+
�) B
!��"#CV 7	2A	 �G
� �
��# � (  �24� �7�$�
 *
�!�

7	2A	 �G
� �
��# K�
,V
 ���� .�+
�	 ��
� +���� Y
!�	
 K&�: 7� !D�� ���,$ �(B]() *+
�!��A	 �&  �
 ��2C

�� ��[���( ��!��
  �
 !/A: 7�$�
 7	2A	 �
��# 7: �#��$�\� +� �2C40  �� X�-/	
 ��Z�A�0!# J�+ �
 I�2C  

 7	2A	 �G
� �
��# H���# *
!� �B]( �
��# �� B
!��"# E�!F 7\�
+ �� .�2�	 ���M/0
 �*+
�!�  

      

:��'��� �/0+ �.W �+2(*!R�0 .W �1402 .J�+ 7���;�7	2A	 �G
� �
��# H���# *+��. � �A�0!# *�&*+
�!� . ��#!�17)1 :(97-113.   

  

DOR:  20.1001.1.20080891.1402.17.1.7.6  

�!�� � �A�Z HAD	
 :5
!�
 *+
��#!              © 5�)����2	      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             4 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 ��� ����	
 ����� ���� ����� �

�� ���
� � ��
��� ��� �����&  ... / ���� ��1�� � ��"  

  
 

101 

 

 �
�	
  

�/��0 7� �#!� 5
!���H�Z +� � g��S � o� � *�&  

 7� 5�!;� 1�G  �0+!� � �&��) KC2( �����+
 *
!� �7V!S

) �	+
� ���	 �5. p2�#44��
�	
 H�A& .(*!�) E�R
 7: 
0�&

  P�0
!� � ��2� �/�!��� B��
� 
  � �A�Z q���/0
 *����

�� 7/V!) �#
!� 5
!��� �02# �/0��0 B�A�AN# �5.  �2C

)497S!Z �
 *+�AC!0 5���
 ����� 
�0� 
�Z 7� .( *�&

  �24�  �����)  �+
�	42 �
!A&  7�  ����  
�0�  H�A&  .(

!��"#
C
�!� ����� ��
!C *!�U(
-0 
+ �	
��� *�& !#

��)  ��:19H�
  �
  .(�+�l  �+7	2A	  ,4  *
 .
��	  *+
�!�

7	2A	  B��M# 74� H�!/[� 7� �*+�AC!0 �� 7���;� +� *+
�!�

�� K��A	  
+  �2%  Q�  �
  7	2A	  Q�  7:  
0
  gF
�  .�&�

  *
+
� 
��A4��
�	
 9��  *�&�G
�  �#�Z]�
 r�#�AZ �*!�)

 +���� 7��,& 1�G H�Z +� � 7/C
� !� +� 
+ *+�AC!0 7����

) 
C
� �&
2% *+�AC!0 7� 
��	 *!/A:5  
V!�U( ���� .(

7	2A	 �
 ���. 
0�� O��/	 7l !)
 7:*+
�!�  +� *�G �# �&

��/�& 
��\  W�Z s!��. ��
� 
!����
�	
 *�&  ��C *!�)

	 +�7	2A B
!��"# �7���4 �
 ��-� H/V!) !L	 +� !� ��]Z �&

�� 5��	 
+ ���� � �����+
 J�+ 7� q2�!� �V��N#  ���&�

H�Z +� �$� �� 1�G��
�	
 *�&+
,�
 �
 ���M/0
 �� 5
2# *!�)

o� �  K&�: 
+ �&�\% H�
 � X2�\� 
 � �� 7	2A	 ��
�	
 � !#

) �
�40 ��
� 7��A& .(�� �7	2A	 Q� *�& *!�: +� �	
2#

�A4 �9��: *+�AC!0 Q� *
!� ���	 �+2� 5��� �
 � *+�.

  �
��A4  *�&!/�
+�(  �
  *�+�.!�  7�  9�	  .�	�!)  J�
�!(

7	2A	 Y�& �5. _	��+
� � H��	���  �&��) KC2( �
 *+
�!�

) 
0
5.(  

 t!� Q� 52�:�#  ��&��) KC2( 7�  q2�!� W2�Z  +�

7	2A	2�  �  ��C  7/%��C  �1�/��  *+
�!�  ���	  J+
,)  !u

)  
0
157	2A	  7l  !)
  .(  7��A&  ����4  �  X2%  *+
�!�

7	2A	 !)
 .
0
 !�U( 5���
 5. W�D	
 ��
 �
��	 5�0. *+
�!�

  �
��# � ��
�	
 �5��� �5��� �o� � ������. t!� P�0
 !�

  ��C��  ��C  W�D	
  �A�Z  9A�$
+2/0�  P�0
!�  �  g��S

�� �  ��2�  7���4  Y!��  7	2A	  7:  
M)  5
2#    ��A�#  9�� 

)  
0
3 ��
�  H�A&  ��  �  (  �*+��.  Y!��  ��
  ������  *�&

��H�
  �
  .�!�  
+  ���M/0
  H�!/[�  ������ �����  �
  5
2# �+

  +�  �0�0
  !S��Z  �
  ���  g��S  ������.  t!�  X�-/	


) ��/�& �#!� W2�Z o�;�#43(.    � �G
!� �v�% +2� 7�

��  B������.  9���#  �  7�,D# ��	!�)!�  +�  
����    +
!�#

7	2A	 �V��N# X�-/	
 � E0���
��A4 �
 �&  Y�& (*�&)

)  �C��50  7:  �����&  ��#!�  W2�Z  B������.  t!�  +�  .(

�� W�D	
 ������.  ��
�	
 a�!�# ���S
 9G
!� �
 ��� ��2C

  �
��#  
!��  �
0
  �&+�A�#  !u
  �����+
  *
!�  E0���  7	2A	

  ����	 �+2� 
 � !�u�# 
�# �+
!�#  ������+
 �+2� B��S2N%

��
� *!�U(!��"# �� +
!  �12�  9��  *�\% 5
,�� � �& �!�)

)47  .( 

  9��  �+�.!� 5�+�. 
0�� *
!� ���	 �+2� B]( �
��#

.�+
�  �#!�  +�/%�0  ���A&  7�  ��/��  ���A/Z
  7l!&

7	2A	  �
��#  ��C��  !/���  7;\��  ���A&�	  ���	  �+2�  *�&

5���A�
 9��  �+�.!� *
!�  ) 
0
 !/���52  +
�;� � ��
�	
 .(

  �S+� ��:
!# 52dA& �&��) KC2( B��S2N% �
 *+����

  ��/�& B]( �
��# � ��
�	
 7� 7/��
� �	
�
!V � +2V� �KC2(

)32  �27    �8  9 
�G � 7	2A	 �
��# 9 
�G H���# �+ H�
 �
 .(

��
�	
 �+2� *�&!/�
+�(  �&
!V 
+ �$2�  9��  O��/	 7: *!�)

�
 ���0    W2�Z H�NN-/� 7: 
0
 �#�A�AN# H�!# ��
�/�


  .���: w�-#
 
0
 W�h �#!�  

�A	  7:  7l  !)
  �
  9�  
+  X2�\�  B](  �
��#  5
2#

7	2A	)  �!:  T-��  *+
�!�8  B�;�;�#  �1�G  H�
  ��  �(

  �#!� W2�Z ��2G +� B]( �
��# H���# v2N% +� *���/�

�� 5��	 H�
 � 
0
 ��C W�D	
A	 
��M: 7: �&�7	2 *+
�!�

  .
0
 �[� ��2G H�
 H�NN-/� *
!�  

�A��  �
  ��� 5
+��A& � +���& o�;�#  ������  H�!#

)19637��+� +� (  *� 7: 
0
 52)+�
 x!C X2�4 *�&+
�

 7��+� 7���4 �	
�
!V 7�$�\� *
!� B]( �
��# �����+
 *
!�

–)  �:2/�VArtemisia arbusclua-Festuca idahoensis (

  �
��#15  
!#  �� 
��	10    ��A4) B
+�
2:150   
+ (B
+�
2:

  7� 
��	10    �� 
��	
!#20    ��A4) B
+�
2:200   (B
+�2:

*��N/ 
�� !#) 5
+��A& � 5+2# .�	
�2002 7	2A	 ��
�	
 (

��
�	
 *
!�7d/%+� ����+ W!V �4�# KC2( �S+� *!�)-

  H�� 
+  *
2    �#31  7	2A	  
 � 7� 7/�� 
��	
!# � *!�)

��A�
  g\0 !��/0
  �  �$2)  .�	�!:  �+�.!�  X2�\�  5�

)2002  ��C !�/�� Bh�;� *+��. 9���# � 7�,D# K-� (

 12� +�3  7�D� �
 7&�Journal of Range Management 

  �G
� 
0+��	 ���0��C 7: �	�!: 5��� � �	�!: �0+!� 
+

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             5 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 +��� 0EFFF��FFF
17 +���! 01  01402                                                                                                           
  

 

102 

 

7	2A	7&� W�A# +� (�
��# � �+
�	
 �9�C) *+
�!�  ��
� y+ �&

.
0
  

J�+  *�&��
�	
  +�  7	2A	  �
��#  H���#*!�)  *�&

J�+ H�
 �
 ��� .��#��M/� ��#
!� �&��) KC2(  �C�+ ��&

  �
  ���  P�0
!�  7:  
0
  �A�0!#  J�+  7�  W202�

 �� �E$�R  z	2) �{A: B��S2N%  
+  W�h 7	2A	  �
��#  5
2#

)  �2A	  H���#29  �28    �3  H��l  �/���  W2�Z  !��0  +�  .(

  �
 � 
��	 O�
+ �C�+������� ���M/0
 *
  �
��# 7: �2C

7	2) +�L/	
 �+2�  
��M: 9��Z 5
2�Z 7� 
+ ��C ��&��� *�&

7	2A	 B�C�� 5��� *+
�!� ) ��:48  7: ������ H�
  7� .(

g\0 �����  �
  �Z2	 -)  7	2)SAR �AD#  �����  �
0
  (

7	2)) *
SAC�� () ���2)6  )  5
+��A& � |	� .(2015  (

�� 5�Zw
l!)
 7: ���:  B��$�\� +� rh2A�� ����� H�
 7

����� ��
 ��+
� �!�+�: *+2	�4 � �&��) �0��C W2�  *�&

7	2)  �AD#��2G  �
  *+����  +�  *
  5���  ��	��  !���  *�&


0
  ��C  ���M/0
  ,�	  _���2	}�/�  �  Q�/	}  ��0��C. 

) 5
+��A& � _:+�`0
2002����� �
 (g\0 *�&-  � 7	2)

7	2)  ��AD##  H���#  *
!�  *
�����+
  +�  B](  �
��  *�&

  5�/���	
 +� *+ 7	�%��+ ,�-�. ��2G �#
!� �&��) KC2(

 ��&��� *
!� 7: �
� 5��	 O��/	 .�	�!: ���M/0
90   �S+�

7	2)  H�� �&��) *�&26    �#653   W�h ���!� !/� Q� B](

) !M$�& � 2	!� .
0
20007	2) �AD# ����� �
 ( 
[4 *


7	2A	 
��M: �+�.!�+
�!�7	2) *��R 7���;� � *  J�M% *


  1��  7:  �	�!:  5���  �  �	�!:  ���M/0
  �&��)  ��
24  +�

7	2) �AD#��
� �� *
~�# 7A& *
!� ��C ��&��� *�&  *�&

 9��4)  �&��)  KC2(  ���G�0  �#
!�  �����:  5
,%  *�&

  �  23	  .
0
  E0���  +����  (�Z
+�  �F
+
  �  7�2	�u  �#
!�

)  5
+��A&2021�	
  H���#  
[4  (  7�$�\�  *
!�  7	2A	  ��


) �dl ���) ��$2#Secale cereale ���	
 !j:
�G J�+ �
 (

J�+ �
  !��� ���)  O��/	  �  �	�!:  ���M/0
  (�A�0!#  *�&

��
� H�� �\% �& H���# *
!� 7: �
� 5��	  �
��# 7� ���	 ��&

.
0
 *���� 7	2A	 

J�+ !�  ��]ZJ�+  ��A�0!#  *�&  *+��.  ��
�+  �  �&


� �24� ,�	�� T-�� 
+ 7	2A	 �
��# 7: �+J�+ .��:  *�&

) B
!��"# E�!F �
 ���M/0
 52dA& *+��.CV  ���/C
 � (

) H��	��� �
 +����SE7/C+ �����# � �M�S2# +��. +� ( *�&

��  +
!  ���M/0
  �+2�  ���!��  �
  �/���  W2�Z  
0
  7/V!)

)20 *}2$2:
 � *�+���: ���C,( W2�Z +� 1�j� 5
2�Z 7� .(

  *
!�  W�h  7	2A	  �
��#  H���#  
[4  B
!��"#  E�!F  �


 �� ��M/0
  T-�� s!Z ��  5���A�
  ���G H�A-#  ���:

)22  �25    �53  ) ��: .(2007 �
 �7	2A	 �
��# H���# *
!� (

 ��  5���  �  ��!:  ���M/0
  B
!��"#  E�!F  J�+&  ��:  !

 7\;	  E�!F *
!� 5���A�
 7�S�V +�L/	
 �+2� s!Z 7: *


  E0���  7	2A	  �
��#  ��C��  Q�+��  �V�:  ��
�	
  7�  B
!��"#

) 5
+��A& � ]	
� .
0
2017  H�� 7\�
+ �
 ��2% o�;�# +� (

  E0���  �
��#  H���#  
[4 B](  �
��#  �  B
!��"#  E�!F

��
�	
  +�  B](!�  7D�(  ���)  p�M#+
  �  ��$2#  *!�)  �R

)Cynodon nlemfuensis ���M/0
  2��+2#+2(  �#
!�  +�  (

5. �0+!� O��/	 .�	�!:  �
 B
!��"# E�!F 7: �
� 5��	 �&

  H�
  !L��  .
0
  7/C
�  K&�:  ��[l  B](  �#  W��  B](

 *
!� � KC ���$2# �+�.!� *
!� B]( �
��# H�!/[� �H�;;��

��
�	
 .
0
 B]( 
�& ����) p�M#+
 *!�) 

  ����� +� 5
2�Z 
�# *���/� *+��. Bh���� ��A�Z

  H�;;�� �A)+�!0 �Z�� H�
 � �+
� �24� 5
!:2: 12�!V

��  !/��� 5
!:2: 12�!V ��#!� W2�Z �A�Z ����� +� ��2C

  �Z�A/4
 B��$�\� +� 7	2A	 �DG H���# +�-  �#!� *��N/ 


) �+
� *�G
� 12�!V 7: 
0
 7/V+ +���1  �17  �37  �26    �

11$�\�  +�  ��
  (  �M�/-�  ��
�+  �
  ��&��)  KC2(  B��

�A	 ��!� 5
!:2: �
 *!:w � ��C ���M/0
 X2l+�l ��
 ��2C

.
0
 5
!:2: ��
�+ 7� q2�!� �Bh���� *
,4
  

)  _�
+  �  HAV�&1990 *�+  !�  �2%  B�;�;�#  +�  (

  H�
  .�	�!:  ���M/0
  5
!:2: 7$���� 70 �
  ��&��) KC2(

 :�
 ��#+��Z Bh����  

) 7\�
+1 (  

n �
�� � ��

��
 

) 7\�
+2 (  

n �
�� � ��

�	 � � 0.10��
 

) 7\�
+3(   

                                                                          

                                                     n �
�����

��
  

5. +� 7: :�&  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             6 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 ��� ����	
 ����� ���� ����� �

�� ���
� � ��
��� ��� �����&  ... / ���� ��1�� � ��"  

  
 

103 

 

2S  �7	2A	  _	��+
�  :d  �!L	  �+2�  
 �  5
,��  :x �  :

  �7	2A	 H��	���p  �7	2A	 �&��) KC2( �S+� :q: p –  100 

 �d) o�\� *�\% :10%  .(  

  7D�/	  �x2V  Bh����  7���;�  ��  +2:U�  5�;;��

 ���2# �
 �&��) KC2( �S+� +
�;� 7: ���D	. �
 ��/V!)

�� 
���# H0
2( ���2# �
 � ��2�	 +
�2%!� 1��!	 7\�
+ ���:

)2(  2#�A	  7�S��
�  5�2�  1��!	  7:  
!l  �2C  �
  ���  �&

  7\�
+  .
0
  7\�
+  H�
  �
  ���M/0
  �0�0
  q�!C2    �	���

��  !L	  7�  E0���  �
  K��  KC2(  H��	���  7:  �0+15  

  7\�
+  ��+  H�
  �
  .�C��  �S+�)3(  E0���  
+ 12�!V  H�!#

��
�	
 *
!� ���	 �+2� 7	2A	 ��
�	
 �+�.!� *
!� 
��M: *!�)

) KC2( .��/�	
� �&��  

  ����� 7�$�\� HAF 5. +� 7:) !F�G o�;�# �
 Y�&

O�
+  ��#!�  W2�Z  ��2G  +�  �A�Z12�!V  H�!#  �  X�-/	
  �&

 7���;� �(
0
 7/V!) W�D	
 Bh���� 5. P�0
!� B��0���

  ��#!� B��$�\� +� 7	2A	 �
��# H���# +� 1�
�/� J�+ ��

  +�  *+��.  J�+  �  +
�2A	  ��0!#  J�+  ���� 7A�	  �#
!�

7d/%+� �	�����  � 9 
�G H���# ,�	 � �2:!�� 5�/0![C +
�

  +�  �&��) KC2(  �����+
  
[4 W�h  B](  �
��#  !j:
�G

H�
.
0
 ��2� �#
!� 7	2)  

     

��� � ���
�� 

 J
	2� ���  

  5�/0
 +� � 
� �2:!�� 5�/0![C �#
!� +� o�;�# H�


  .�C  W�D	
  ��2�4  5�0
!%KC2(  E$�R  H�
   ��#!�  

 7d/%+�) 7�M4 *�&Salsola richteri7� (  �
!A&  7#2� *�&  

)  +
,�C  P�!ZAmmotamnus lehmannii  (  .�2� H�
  +�

  
�/�
  �o�;�#��#!�  
�0� 7�  100    �  �C X�-/	
  +�/�&

J�+ 7� W�h B]( �
��# H���# 
[4 *+��. � �A�0!# *�&

  ���G60  B](  7�$�
    ��
�	
  7�10×10  !/�   B+2S  7�

  g\0 J�+ �
  ���M/0
 ��  B]( ��
�	
  .�C !;/�� �V��N#

  .�2� ��C H���# 9 
�G5���C  !:w   H�A& +� r]�  7: 
0


  7;\����
�	
  B](   7�  J�+  g\0  9 
�G  �  ��!D#  4×4  !/�  

7�0���  ��C  �2�  7:  7�  
�Z  �$����%  1�0  1400�   K-�  

*����  �
  5�&��)  �
  H��  7/V+   �	�2�  �  7�S�V  5�&��)  ,�	    ����

��2�  �
  H�
  �+  H�!/[�  ��
�	
  �B](  100  !/�  ��!�  X�-/	
  

�C .  

 #5" ����� �

��  

K$� - ��
��� ���  

1-    ���  �A�0!#  J�+  :*+
��#!�  +�  1�
�/�  J�+ �


J�+  �����+
  B��$�\� +� B](  �
��#  H���#  +�  O�
+  *�&

  �
��# 
�/�
  J�+ H�
 *
!4
 *
!� .
0
 �#!�10   �
 7	2A	

  7� q2�!� KC2( �S+� H��	��� _`0 � �C 7/V!) �#!�

 !L	  �+2�  +
�2A	  *�+  !�  �  7�0��� 7S!Z  +�  E$�R  7	2)

7	2A	 5�!: 7V�F
 �� .���!) ����(�� r
��D� ���4 *�&  H��	�

7� W� +
 � ��C 7�0���  �0+ B�N/-� +2�� *�+ ���. 
0�

7	2A	 .�C  �# *+
�!�60  �!: 
��( 7�
�
 B](.    �J�+ H�
 +�

 *
+
�  !L	  �+2�  �����  
0
  �:  7	2A	  �
��#  7:  �	���

7�  7:  
0
  �#�	�02	7	2A	  5��,V
  ��  O�+�#  �
  �!/���  *�&

��  7/0�:  5.  B
!��"#  7��
�7:  �4  !&  .�2C    7�  �����

  *
!� �V�: B]( �
��# 7\;	 5. ��.+� Y�S �\% B+2S

7	2A	) 
0
 *+
�!�29.(  

2-  7	2) �AD# ����� J�+) *
SAC  �
 ��� J�+ H�
 :(

J�+  �����+
  B��$�\� +� B](  �
��#  H���#  +�  O�
+  *�&

7	2)  p2�#  �
��#  �,�	  J�+  H�
  *
!4
  *
!�  .
0
  *
10  

� �C 7/V!) �#!� �
  7	2A	  �7  KC2( �S+� H��	��� *�4

B](  +�  7	2)  �
��#  �E$�R  z	2)  7�  q2�!�  �  J+�AC  �&

  5�!: 7V�F
  ��  .�C ����(  !L	 �+2� +
�2A	 *�+ !� _`0

 7	2A	  �  ���0��C  ���4  *�&  7	2)  r
��D�  ���4  *�&

7� W� +
 � ����!) J+�AC  B�N/-� +2�� *�+ ���. 
0�

7	2A	 ,�	 �D��
 +� .���!) ����(
�!�  �# *+60    
��( 7�
�
 B](

�!:.    7\;	 5. ��.+� Y�S �\% B+2S 7� ����� 7: �4 !&

7	2A	  *
!�  �V�:  B](  �
��# �AD#  �����  .
0
  *+
�!�

7	2)  7/�� �
 ���M/0
 �� *
vegan  )34 W!	 ���� +� ( +
,V


R )36  .�C ��0!# (  

 M-  ���
� ��� 

J�+  7��:  +�  7:  ���D	.  �
  H���#  *�&  B](  �
��#

7	2A	 *
!� W�h��
� 7: 
0
 5. !� s!V �*+
�!�  Q� �
 �&

7� 1��!	 z���4��
� 5�2� 1��!	 
�/�
 �+ H�
 �
 ����. 
0�  �&

�!�(�C �+��. � W
!)2/��& ����� �02#-  .�C �0+!� Q���

 7	2) KC2( �S+� +���� Y
!�	
 � H��	��� *����!� _`0

�
+
  z	�)+�[l ��
�+ �
 �E$�R  1��4 +� ��C 7)1(    ���M/0


 .�C  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             7 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 +��� 0EFFF��FFF
17 +���! 01  01402                                                                                                           
  

 

104 

 

 N��(1:   �����& ����� ���& O,P #5" ����� �

�� �� +��Q��� ���
 ���
� R&���  

   �%&��   �%&�� �����
���"  ES'
  

 
��A4 *
!� 5
!:2: 1�
 7\�
+

 ������	  
  

on ���	 �+2� B]( �
��# :  

v ,α
2t52��. �	
!�� +
�;� :t  ���� g\0 �� 
	�2�/0
) *+
�α 74+� � (

 ) *�
�.v (  

CV (7	2A	 H��	��� !� ���;# 7	2A	 +���� Y
!�	
) B
!��"# E�!F :  

e 12�  9��  *�\% :  

V) *�
�. 74+� :1- n (  

  

) U&��2014 (  

  
��A4 *
!� 5
!:2: W�� 7\�
+

 ������	    

r(�S+� B+2S 7� 5���A�
 ���G *��[() !L	�� ���	 *�\% :  

CV:  (7	2A	 H��	��� !� ���;# 7	2A	 +���� Y
!�	
) B
!��"# E�!F  

  

) U&��2014 (  

 
��A4 *
!� 5
!:2: �G]S
 E�!F

 �����  
  

*n ����� 
��A4 *
!� ��C �+�.!� ���	 �+2� B]( �
��# :  

on 7\�
+) ��C �+�.!� ���	 �+2� B]( �
��# :4 ������	 
��A4 *
!� (  

N 
��A4 9: ��
�	
 : �����  

  

) U&��2014 (  

 H��� 7\�
+  �� �
�

1 � �����
 

e 12�  9��  *�\% : ) �
��1973 (  

  �V!�� ������	 ��
24 *
!� 5
!:2: W�� � 1�
 ��
�+

5.  �
  �
0
  ��C  ���G  �#!�  9:  7:  ���4100    +�/�&

 7�0��� *
!� ����� X2��� ����� �#!� � 
C
� 
�0�

  �7\�
+  H�
  +� 7: �+
� �G]S
 7\�
+ 7�  ���	  �B]( �
��#

)  ����� 
��A4 9: ��
�	
N  ��2C 7�0��� 
����  �� (

  ��  �#!� 9: �C�� +
!  !)
100    ) +�/�&1000000  (��!/� �

) ����� 
��A4 9: ��
�	
 ��2C *+�AC!0NB]( �� (  *�&

10    +�10  )100    (��!�  !/�10000  7	2A	  B]( *+
�!�

�� .�2C  

 B
!��"# 7��
� J�+ �� 7� B]( �
��# H���# H��dA&

 7\�
+ �CV  7/�� �
 ���M/0
 �� 7	2A	 ��
�	
 �biotools )9  (

W!	 ���� +� +
,V
R )36  .�C W�D	
 ( 

  

 A����  

��� ��&��� ,� YZ�� A���� :N��  [& ��
��� ���  

C2( z�$�\� *
!� W�h B]( �
��# �!F�G o�;�# +� K

 7d/%+� �#
!� �&��)  �� �
 ���M/0
 �� �2:!�� 5�/0![C +
�

 �� 5��	 O��/	 .�C �+�.!� *+��. � �A�0!# ��: J�+  �&�

  �
 ��#!� �����+
 B��$�\� +� W20!� �A�0!# J�+ 7� 7:

  B](50    �#60�� +� P�A� B+2S 7� +
�2A	 �% � �
 .��.

H�
  �J�+ H�
 7� W�h B]( �
��# 9 
�G ��+50    
0
 ��Z

 9�C)1  .( 

�� 5��	 *
 7	2) �AD# �����  B]( �
 7: �&�40  

H�
 �
 � ���	 ��&��� *���4 7	2) ��� 7��� �+  5
2#40  

  �&��) KC2( �+�.!� *
!� W�h B]( �
��# 9 
�G 
+ B](

7	2) p2�# B��$�\� �� � 9�C) 
�	
� �V�: *
2 .(  

�� 5��	  !F�G  7�$�\�  O��/	  7: �&�  �+��.  P�0
!�

�!�(�C-  �&��) KC2( �S+� �W
!)2/��& ����� � Q���

 9�C) 
0
 +
�+2%!�  1��!	  ���2# �
  7�$�\� �+2� 7;\��

3 �� 1�G .(  B]( �
��# H���# *
!� 5
!:2: J�+ �
 5
2#

 .�!: ���M/0
  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             8 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 ��� ����	
 ����� ���� ����� �

�� ���
� � ��
��� ��� �����&  ... / ���� ��1�� � ��"  

  
 

105 

 

  
 Y7!1: �
 ��
��� ��� �& O,P #5" ����� �

����$�%
 ���
 �	%'
 �� E��
 �&��,�� #��$�%
 �� O��  

  

  
 Y7!2: ���� ���B� �'2'
 ��� �& O,P #5" ����� �

������ :�'� �&��,�� #��$�%
 �� O���
 �� ��  

  

  
 Y7!3-  �\�*�� E���
 �� ���
�  !�" �Z�� O������
� �'2'
+����, )����]! ��,  

  

 

10 20 30 40 50 60

0
1
0

2
0

3
0

4
0

5
0

6
0

Sample size

C
o
v
e
r 
(%

)

0 10 20 30 40 50 60

5
1
0

1
5

2
0

Sample size

c
o
ll
e
c
to

r

Note x-axis is # of plots

Vegetation cover (%)

F
re

q
u
e
n
c
y

0 20 40 60 80 100

0
2

4
6

8
1
0

1
2

1
4

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                             9 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 +��� 0EFFF��FFF
17 +���! 01  01402                                                                                                           
  

 

106 

 

�B'� ��&��� ,� YZ�� A���� :O��  [& ���
� ���  

� O��/	 P�0
 !�7 1�
 7\�
+ �
 ���M/0
 �� ����. 
0�

  12�  9��  *�\% 5
,�� ��  �G]S
 E�!F � 5
!:2:10 

���� g\0 � �S+�  *+
�05/0  ������	 7���4 *
!� �81  

  �#!�  *
!�  �  
0
  W�h B](100   7�$�\�  �+2�  *+�/�&

)10000  B](N=(    ���G78    B]( �
��# .
0
 W�h B](

 P�0
 !� (��C t]S
) ����� � ������	 7���4 �� *
!�

  *�\% 5
,��5    � �S+�20    1��4 +� �S+�)2(   .
0
 ���.  

  
  N��(2:   N�� �%&�� ,� +��Q��� �& O,P #5" ����� �

��

 ��$�%
 ���
 �	%'
 �� ��5Z� ^��_ � )����� 

  12�  9��  *�\% 7�C�G 

 5% 10% 20% 

  g\0

 ����*+
� 
01/0 05/0 01/0 05/0 01/0 05/0 

 B]( �
��#

W�h 
286 218 125 81 39 23 

 B]( �
��#

 ��C t]S
 
250 196 118 78 38 23 

  

  !�  5
!:2:  1�
  7\�
+  �
  ���M/0
  ��  W�h  B](  �
��#

5���A�
  ���G  P�0
  9��  *�\%  7�C�G  �  a�/-�  *�&

  
��A4 *
!� 12� ) �����10000   1��4 t!C 7� (B](

)3(  *�\% 7�C�G �� .
0
10  5���A�
 ���G � �S+�95 

 ���G ��S+�92  .
0
 W�h B]( 

�� 5��	 ,�	 5
!:2: W�� 7\�
+ �
 9S�G 7D�/	  �&�

  ���	 *�\% �� 7:10    ���G �S+�81   � 
0
 W�h B](

  7�$�\� �+2� 7;\�� *
!� �G]S
 E�!F P�0
 !�70    B](

  1��4) 
0
  W�h4  7D�/	  .(  ��Z  H���  7\�
+222    B](


0
.  

  

 N��(3: )�'
�6� ���� `����& ���]'a
" #5" �����  ���

) ���2
 ;
��( ���& K-�[
10000   ���
 �	%'
 �� (#5"

��$�%
  

 12�  9��  *�\% 7�C�G 

 5���A�
 ���G 5% 10% 20% 

70 103 27 7 

80 152 41 11 

90 240 66 17 

95 323 92 24 

99 500 154 41 

  

 N��(4:   O�� �%&�� ,� +��Q��� �& O,P #5" ����� �

��

 ��$�%
 ���
 �	%'
 �� ��5Z� ^��_ � )�����  

  12�  9��  *�\% 7�C�G 

 5% 10% 20% 

W�h B]( �
��# 324 81 20 

 B]( �
��#

 ��C t]S
 
196 70 19 

  

  !�  ��]Z  B
!��"#  7��
�  J�+  +�  �  9 
�G  !���;�

 1��4 +� 7: �C 7�0��� ,�	 B]( 7��[� �
��# �!j:
�G5  


0
 ��C 7�
+
.  

  

 N��(5:   �� #��

c� �'
�� ��� �& O,P #5" ����� �

��

��$�%
 ���
 �	%'
  

 9 
�G  !j:
�G  7��[� 

53 160 75 

  

  *
!� +���� 5
2�Z 7� ���[�# 7� 
+ B
!��"# E�!F !)


  B]( �
��# H���#�� 5��	 O��/	  ��!��� !L	  +�  7: �&�

  �
��#10   �  7/C
�  
+  B
!��"#  E�!F  H�!/A:  B](

E0��� 
0
  7�$�\�  �+2�  7;\��  +�  B](  �
��#  H�!#

 1��4)6 .(  

  

 N��(6: #5" �� ���
�  !�" �Z�� #��

c� ^��_ � ��
�
 @��2�� 0�
e��

 ����	
 ��� +�! ��
� +,����  

60 50 40 30 20 10  7�$�
 B]( �
��# 

98/48 51/47 70/45 93/43 05/51 78/58  H��	��� 

98/21 07/22 53/23 22/23 44/21 91/21  +���� Y
!�	
 

45/0 46/0 50/0 52/0 42/0 37/0  B
!��"# E�!F 

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            10 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 ��� ����	
 ����� ���� ����� �

�� ���
� � ��
��� ��� �����&  ... / ���� ��1�� � ��"  

  
 

107 

 

  �  B
!��"#  E�!F  H��  7\�
+  !)
  B](  �
��#

��
�	
 !L	 +� B]( �
��# H���# +���� 5
2�Z 7� ��C *!�)

) B
!��"# E�!F 7l!)
 ��2C 7/V!)CV!�/�� T%�C ( !#

B��u�� �  ��
 �
0
 B
!��"# 7��
� � H��	��� 7� 
��	 *!#

�� 5��	 o�;�# H�
 O��/	  �
��# � B
!��"# E�!F H�� �&�

  9�C) �+
�	 �24� �\% 7\�
+ �7�$�
 B](4 7\�
+ +
�2A	 .(

�� 5��	 B]( �
��# � B
!��"# E�!F H��  B]( �
 7: �&�

40    5���A�
 ���G ������ +� q�;	 ��� 7�95    �
 �S+�

 9�C) �	+
� +
!  H��	���5 .(  

  9�C)6(  �� 5��	 ,�	
  �+�% q�;	  �
��# 7: �&�  �

  5���A�
  ���G95   KC2(  �S+�  B
!��"#  E�!F  �S+�

 ��Z �
 �&��)40  �� 
��( K&�: ��� 7� B]( .��:  

  

  
 Y7!4:  �
& �%&��CV ��$�%
 ���
 �	%'
 �� �
$�� #5" ����� � ���
�  !�" �Z�� ����	
  

  

  
 Y7!5:  )�'
�6� ���� � �
e��

 ����	
95  �Z��CV ��$�%
 ���
 �	%'
 �� �
$�� #5" ����� � ���
�  !�" �Z��  

10 20 30 40 50 60

0
.4

0
0

.4
5

0
.5

0

Sample size

c
v

0 10 20 30 40 50 60

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

1
.2

Sample size

c
v

Q0.975

mean
Q0.025

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            11 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 +��� 0EFFF��FFF
17 +���! 01  01402                                                                                                           
  

 

108 

 

  
 Y7!6:  )�'
�6� ���� ,� f��* g�	� �����95  �� ���
�  !�" �Z�� #��

c� ^��_ �Z����$�%
 ���
 �	%'
  

  

J�+ �
 �%!� 7���
 7� 742# ��  ���G �&40    � B](

  H��  !���  �%!�70    �#222   KC2(  �����+
  *
!�  B](

��  ��[���(  7�$�\�  �+2�  7;\��  �&��)  1��4)  ��:7  �(

  52��. 5
2# �!���;� H�
 �
 Q� W
�: 
0
 H�
 �0�0
 1
20

+
�  *!#h��  9�C  +
�2A	  +�  7:  +2\	�A&  .�)7(    ��&���

�� �
��# ��2C40  ���G 52��. 5
2# �B](30   �+
� �S+�

�$�G  +�  �
��#  7:80    ���G B](60    52��.  5
2#  �S+�

7	2A	  !)
  .
0
  12�  9��  *���G�#  5
,��  H�
  �  �+
� -

 5
2# g\0 �# 7�$�
 *+
�!�100   Q��,	 �
C
� 7�
�
 �S+�

 7�200 0� 7� B](�� 
��..    

  

 N��(7:   ���
�  !�" �����& ����� ���& ^��'
 #5" �����

��$�%
 ���
 �	%'
 ��  

 ��� O��  ^��'
 #5" �����  

 �#!� �����+
 +� 1�
�/� �A�0!#  50  

*
 7	2) �AD# �����  40  

 ����� 
��A4 *
!� 5
!:2: 1�
 7\�
+  78  

 ����� 
��A4 *
!� 5
!:2: W�� 7\�
+  70  

 7\�
+ H���  222  

 B
!��"# 7��
�  75  

) B
!��"# E�!FCV (  10  

B]( �
��# � B
!��"# E�!F H�� 7\�
+  40  

  

  

  
  Y7!7: ��$�%
 ���
 �	%'
 �� �
$�� #5" ����� `����& ��h��� ���
 )�
,� )��� �Z��  

  

0 10 20 30 40 50 60

0
1

0
0

2
0

0
3

0
0

4
0

0

Sample size

N
 o

u
ts

id
e

 t
h

e
 C

I

Sample size

E
x
p
e
c
te

d
 p

o
w

e
r

0 50 100 150 200

0
 %

2
5
 %

5
0
 %

7
5
 %

1
0
0
 %

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            12 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 ��� ����	
 ����� ���� ����� �

�� ���
� � ��
��� ��� �����&  ... / ���� ��1�� � ��"  

  
 

109 

 

�B
�� � i2& ��
� 

 W�h 7	2A	 9 
�G �
��# �+�.!� 
[4 o�;�# H�
 +�

 7d/%+� +� �&��) KC2( 7�$�\� *
!�  
�0� �� *+
�100 

 J�+  7Z2AD�  ��  �
  �2:!��  5�/0![C  �#
!�  +�  +�/�&

  �
 ��#!� W2�Z B�;�;�# +� .�C ���M/0
 *+��. � �A�0!#

  ��  B](  �
��#  H���#  
[4  *+��.  �  �A�0!#  J�+  ��


 
��	
!#�� ���M/0  7	2) 7� �;V ��A�0!# J�+ +� .�2C

�� �M/:
 E$�R �� 5��	 H�
 � �2C 7	2) H�
 �
 Y�& 7: �&�

  E$�R 7	2) ��$2# �� �&��) KC2( �S+� 7�$�\� �B�;�;�#

7	2) 7��: 7� 5. ��A�# �  Q� 7�	. 1�G �
0
 �&��) *�&

7	2) �
 �&��) 7���4  � +��	 ��
!A& �E$�R 7A�	 �E$�R *�&

A:5. H/V!) �����	 � 
0
 ��C 9���# X��  �����	 ���� �&

7	2) *��R � p2�# H/V!) .7;\�� 9: *
  

 ��$2# +���� �
 �A�0!# J�+ +� �#!� W2�Z ����� +�

 �� ��!� W�	 E$�R 7	2) _�2�� ��  H�!/[� ��$2# 7l!)
 .�2C

) 
0
 �&��) KC2( �����+
 !/�
+�(5��
�	
 ��
 (  5. *!�)

  � 7��,&�� *���� 5���  7/M) 7: ��$�\� W�A# �� H�
 7: �!�

�+
�  B!��"�  �C.    9NV 12� +�  �& �4�#  KC2(  �S+�

�� !��"# �C+) ��:3) 5
+��A& � _:�: .(2021  �	�;/�� (

��
� 7:  *!�U(+
!�# �� ���Z � ��!0 ��)��0 7� �	
�
!V *�&

�A4  h����  *+�. 7�  �����  B�A�AN#  
!��  ��	2C

G W�Z/+2�G
0
 +2�   KC2( �� 7���;� +� �H�
 !� ��]Z �

  ���)  *}2$2V+2�  ��NV  5�+�  B
!��"#  7�  
��	  �:
!#  ��

)  �+
�  *!/A:  
�0��G8)  �:�+��l  .(2007  ��[���(  (

��7	2A	  *
!�  7:  ��: 7/C
�  �#���AZ  �!���+  Q�  *+
�!�

7	2A	  P��;�  �  ��C��  �  gF
�  *�&+����  P�0
  !�  *+
�!�

  9j�)+
!�#  9�� 7	2)  *��R  ��  7	2)  �
��#  7	  ��C��  (*


�)'��.(��$2# 9j�) �&��) KC2( *�&  

  ���2# �
 �&��) KC2( �S+� �o�;�# H�
 +� 7l !)


J�+ �
 ���M/0
 q!C K�( H�
 � �2� +
�+2%!� 1��!	  *�&

�� 5��� B�;�;�# �
 �%!� ��
 ��2� o�;�# +� *+��.  ���:

  9j� �&��) KC2( B��S2N% !��0 7:) �:
!#31  �	
�
!V �(

7	2) +2V� �) *
23 H�
 �
 .��/��	 +
�2%!� 1��!	 ���2# �
 (

J�+  �+ 1��!	  ���2#  P�0
!�  7:  B](  �
��#  H���#  *�&

  �+2� 7	2A	 �DG 
0
 H�A� (5
!:2: 7\�
+ 9j�) ��/�&

 H�A-# �G �
 K�� 
+ �&!�"/� H�
 o� � �+�.!� *
!� ���	

) ��	,�31(.  

�G  o�;�#  O��/	 �A�0!#  J�+  7�  7:  �
�  5��	  !F

 p2�# �����+
  B��$�\� � �#!�  �����+
  B��$�\� +� W20!�

7	2)  �
  !/���  �*
40    H�
  +�  H�
!����  .
0
  W�h  B](

  �
  !/A:  ��  �7;\��40  �A	  B]( �A�0!#  J�+  �
  5
2#

7\;	 ��& 7� 7: 
!l I�!: ���M/0
�A	 *
  7� �% 7: �0+

���C .��.+� P�A� B+2S 9��  7D�/	 H�
  7: 
0
 !:w 5

Q�%  o����  .
��	  o����  !��0  7�  ��A�# 7;\��  �
  !#

7	2) *��R 7: 7�$�\� �+2�7	2) ���A# �	+
� *!/A: *
  �&

  +�  
0
  H�A�10    o����  +�  �  �	2C  !&��  7�$�
  B](

X2�!�7	2)  *��R  �
  7:  !# ���/�&  +
�+2%!�  *!/���  *


: 
0
 W�h *!/��� B]( �
��#7	2) �AD# ����� 7  7� *


��. +� P�A� 
$�G.  

 *�!�+�:  *}2$2:
  W2�Z  !��0  �A�Z  �����  7�$�\�  ��

��  !L	  7�  �(*+
��#!�  ,D�)  �AD#  �����  J�+  �0+

7	2)1�
�/� *
  KC2( �S+� P�0
 !�) �A�0!# J�+ �
 !#

  �!�+�:  �*���/�  B�;�;�#  .�C��  (E$�R  5�&��)  5��  ��

7	2) �AD# �����  
+ *
  *}2$2:
 +� 7	2A	 �
��# H���# +�

��!: ����# *+2	�4 �� �&��) ) �	
15  �16    �45  !� ��]Z .(

�����  �H�
7	2)  �AD#  *�&  
+  5���
  H�
  5�;;��  7�  *


��
��A4 H�� +� 
+ p2�# 7: �&�  ���: 7���;� � �����+
 �&

)10)  !��/0
  �  �$2)  .(2002 9���#  �  7�,D#  K-�  +�  (

  *+��.  �	�!: 7�S2# 
+ 5���A�
 9S
2V ��#!� W2�Z B�;�;�#

  
�A&
 Y]%!�) O��/	 ��AZ 
�A&
 7: �	�!: ��[���( �

�!�) +
!  742# �+2� !/��� (*+��.. 

 �
 �A�0!# J�+ �
  ���M/0
 !� ��]Z o�;�# H�
  +�

  ��C ���M/0
 ,�	 *+��. Bh������	��    �H��� �5
!:2: ��
�+

#  E�!F  �5���A�
  ���GB
!��"#  7��
�  �  B
!��".    7D�/	

  ���	 *�\% �� 7: �
� 5��	 5
!:2: ��
�+ �
  9S�G10 

  ���G ������	 7���4 *
!� �S+�81    7���4 *
!� � B](

  ���G �����78  �� 5��	 O��/	 .
0
 W�h B]( 7: �&�

  �\% 7�C�G ����)  �C�� !L	�� !/A: 
 � 5
,�� 7l !&

 4  7	2A	  �
��#  H��  (�C��  !/���  �����  �  ������	  7���

�+
�	 �24� 7LG]� 9��  B��M#.    �
� 5��	 o�;�# H�
 O��/	

  o�;�#  H�
  +�)  �C��  �:  7�$�
  7	2A	  �
��#  �/ �  7:60 

 �\% 7\�
+  B](  �
��#  K�
,V
  ��  B
!��"#  E�!F (B](

����  K&�:  �  7/C
�	�A	  5��	  *+
�  +�  �+  H�
  �
  .�&�

��
�  _	��+
�  7:  ��#
!� (  *�&  �  ��2�  ����  �&��)  KC2

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            13 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 +��� 0EFFF��FFF
17 +���! 01  01402                                                                                                           
  

 

110 

 

�� X�-/	
  �A: 7�$�
 7	2A	 �
��#�A	 ��2C J�+ �
 5
2#

  ���M/0
  B](  �
��#  ��  B
!��"#  E�!F  7\�
+  ��  �A�0!#

�2A	. 

  ��  T%�C  B
!��"#  E�!F  �+��.  K	
�  ��)���  �


B��u  7��
� � +���� Y
!�	
 �H��	��� 7� 
��	 *!#!�/�� � !#

)  
0
  B
!��"#53�D	.  �
  .( 
�#  B
!��"#  E�!F  7:  ��

 �� �
0
 _	��+
� � H��	��� !�u�#  �
 9;/�� B+2S 7� �	
2#

)  �C��  7�$�\�  
 �  !�	���  7	2A	  ��
�	
4 H�
  7D�/	  ��
  .(

  J�+ �02# ���. 
0� 7� B]( �
��# 7:�
� 5��	 o�;�#

  :9 
�G) B
!��"# 7��
�53  :!j:
�G �160    :7��[� �75  �� (

J�+ !��0�& �&  �	
2% ��!D# B�;�;�# +� .�+
� *!/���

  
 � �!/A: B
!��"# E�!F 7l!& 7: 
0
  ��C 7/V!�U(

 �A	  �D��
  +� ��
  �  !/���7	2A	  
 � 7: 
M) 5
2# *+
�!�

  +� �&��) KC2( �S+�10  ) B](37/0=CV  �
 !/��� (60 

) B](45/0=CV��
� +���� Y
!�	
 7l!)
 .
0
 (  *�&10  

)  B](91/21=SD  �  (60  B](  )98/21=SD  �#��M#  (

 ��
� H��	��� ��
 ��	+
�	  *�&10  ) B](78/58=M !/��� (

  �
60  ) B](98/48=M B
!��"# E�!F H�
 � 
0
 ��C (

 
0
 H�
 !�	��� �Z2	 7� H�
 .
0
 ��
� +
!  !�u�# 
�# 
+

  +� �	�����  � Q�% o���� +� �&��) KC2( B
!��"# 7:

 7	2A	 B�C
� 
+ �2% �!/��� *+
�!�gF�� 5��	 !#  �# �&�

7	2A	  B�C!/A:  *+
�!�.    KC2(  B
!��"#  �  ���A&�	

�/��02:
 ��$2# � �&��)  �#
w B��S2N% �,4 ���#!� *�&

) 
0
 �	����� � Q�% o���� �#
!�12  �35    �38  H�
 �
 .(

t!� +� ��+7	2A	 *�& �� ,�	 o���� H�
 +� *+
�!�  �/����

�  
+  ������+  B��S2N%  *!�U(!��"#)  
V!)  !L	  +21  .(

 ��
� ���A&�	  H��	��� �+�.!� +� X2�\� 5���A�
 g\0 � �&

  !�u�# 7	2A	 �
��# !� r�A�;/�� 7: ��/�& ���
2Z �
MS Q�

��.�	+
U) �� 
+ 7	2A	 �
��#  �+2� 
 � 74+� ��L�# �� 5
2#

  ��C 7/V!�U( �+�.!� *�\% !/A: !���;� .�!: 7�0��� !L	

B]( �
��# (!/��� 
 �)  �� K�
,V
 
+) �&�2 .(  

���� 7\�
+ 7: �
� 5��	 o�;�# H�
 O��/	  H�� *+
�

) B
!��"# E�!FCV  ��  ���� .�+
�	  �24� B](  �
��# � (

  K&�: 7D�/	 +� � +���� Y
!�	
 K&�: �B]( �
��# K�
,V


�A	 ��&��� B
!��"# E�!F) _�
+ � HAV�& .�2C1990  (

  K�
,V
  7:  �	�2A	  5�Zw
  ,�	  7�  !D�� r��2AZ  �B]( �
��#

��
� +���� Y
!�	
 � _	��+
� K&�:�A	 �&  �
��# H�� .�2C

  7��[�  �
��#  �!j:
�G  �  7��[�  �9 
�G75    7�S2#  B](

��  J]#  9 
�G  ��  B](  7��[�  �
��#  7:  
!l  ��2C

 7	2A	 
+ *!/��� B�Z]�
 (5��� � 7��,& m��$ �
) *+
�!�

�� �&
!V)  ��:15��#  +�  .(  �*+
�!�  7	2A	  �G
�  �
��#  H�

 ��
�	
 
$2[0 H��dA& � 7��[� 5��� � 7��,& �
���� ��

) 
V!) !L	 +� 
+ W�h *�&!/�+�( *!�)22  �K&�'( O��/	 .(

J�+ �!�+�: *���� !� 7: �
� 5��	  �
 K�� ��A�0!# *�&

40   7	2A	  �G
���
�	
  *
!�  �*
�!�  ��&��)  KC2(  *!�)

7�  7:  
0
  E0����$7��(  J+�AC  5�2�  5�0.  m�  *�&

 7	2)  �AD#  �����  J�+  +�  �&��) H�A-#  7�  
��	  *


  B��$�\�  +�  O�
+  �A�0!#  J�+  +�  �4�#  KC2(  �S+�

 �AD#  �����  J�+  !/A:  7��,&  �H��dA&  �  *+
��#!�

7	2)7� �*
7	2A	 �G
� *!/A: �
��# �!�+�: 7\0
� I*+
�!�

7	2)  �AD#  �����  J�+�  *
!�  �*
  E0���  �
��#  7�0��

7	2A	  �G
��/��02:
  *
!�  *+
�!�  �7;\��  �	�����  *�&

�� ��[���( .��!)  

J�+7	2A	  a�/-�  *�& !�"/�  B](  �
��#  �  *+
�!�

���)'��  �
  �#��M/�  !���;�  �	
2#  
+  �&��)  KC2(  *�&

)  ��:  �+�.!�49  �  �#!�  K��(  B��$�\�  +�  !)
  H�
!����  .(

7	2)  p2�#  �����+
  ����  ��C��  *+��.  B����;�  !�  +
!  �*


  !�u�# 
�# B]( �
��# �H�
 !� ��]Z .�C�� 
��u B]( �
��#

�� +
!  ,�	  B](  ��
�	
)  5
+��A& �  HAV�&  .�!�)2019  (

  ��$�/�
 X!R 1�AC �`$. *�&���0
!) +� 
+ B]( 7��[� ��
�	



��# H�!/[� 7: �
� 5��	 o�;�# 5. O��/	 .�	�!: �0+!� �

  B]( *
!� B](2  ×2    !/�54    B]( *
!� � ��Z4×4    !/�

36    �
��# H�
 7: �	�!: 5�Zw
 7�
�
 +� � �C �+�.!� B](

�A	 B]( 7��[�  ��A�# �`$.  *�&���0
!) !��0 *
!� �	
2#

�2C ��
�.  

  B]( �
��# !�u�# 
�# ,�	 ��C ���0��C 7	2) �
��#

�� +
! H�A&  �  �!�)  ,�	  B](  �
��#  +2�  p2	  7�  ��/��

)  5
+��A&  �  !:
�  .�+
�  �&��)  KC2(2015  ��
24  +�  (

  �
��#  K�
,V
  ��  7:  �	��0+  7D�/	  H�
  7�  ��$�2�	  �&��)

7	2)  �
��#  �B](��!0  ��2�  �&��)  *�& �
��#  �
  !#

7	2)!�R  *�&  *
!�  7:  ��/V!)  7D�/	  �  
V��  �AD#  ��2�

��
�	
7	2) *��R � p2�# g��S *!�)24 +� *
  �&��) ��


 .
0
 *!/��� B]( �
��# 7� ���	 ��2� !�R � �4�[� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            14 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 ��� ����	
 ����� ���� ����� �

�� ���
� � ��
��� ��� �����&  ... / ���� ��1�� � ��"  

  
 

111 

 

J�+  �
  �o�;�#  H�
  +� H���#  *
!�  *���/�  *�&

��  rh�A/G
  ��C  ���M/0
  B](  �
��#  J�+  7:  
M)  5
2#

  �� .�+
�	 �24� B]( �
��# H���# *
!� *�+
�	�/0
 � �G
�

J�+  �
  W
�:  !& Q�  +�  o�;�#  H�
  +�  ��C  �+�C
  *�&

�  �	���  �  �	���  B
!��"#  7�  742#  ��  ����V
!"4  7;\�

  �#��M/� �
��# �&��) ~�# !& +� �&��) KC2( B��S2N%

 v2N% +� �&!L	 Y]/%
 H�
 .��. �&
2% 
0� 7� B]( �


  g\0  5.  gF
�  1�j�  �+
�  �24�  ,�	  B](  ��
�	
  H���#

  �!�+�: �&��) �0��C 7���4 ��Z +� 7l!)
 7: 
0
 9 
�G

) �+
�29�A	 ��
 ( �+ H�
 �
 � �C�� �#
!� g\0 !�	��� �	
2#

�+
� W�[�
 *�4 *+
��#!� ��Z +� 5. �!�+�:.  

�� 5��	 !��%  �
��# �� (B]() 7	2A	 �
��# 7: ����0

  �&��) ~�# Q� +� +
!�# Q� ���# H�
 .
0
 B��M/� +
!�#

  x!  !u
 ��#!� H�A& +� 1�j� 5
2�Z 7� �C�� +
!  !)
 .
0


 KC2( !�    9 
�G ��2C �0+!� �&��)2    ����) !��� +
!�#

  B](  �
��#  H�A&  ��  �  (5����  ��
!C  ��  !���  x!  ��

 7	2A	 70 9�$� H�A& 7� .
0
 ���	 �+2� *+
�!�) !�2017 (

�� �+�C
 H�;;�� � 
0
 9��� �#!� W2�Z +� o�;�# ��:

�� 902/� Xw�: *�& +
!�# 7�  H�
 +� 5. t!C 7: �	2C

 �A	 1�;��)��
� 1];/0
 �Xw�: *�&+
!�# .�D  �;	 
+ �&

��) !D�$ ���:200752��. �!�+�: 7: �!: �Z�
 (  *+��. *�&

��
� *�+ !� o� �  ��  ��C *+�. �A4 �&��) KC2(  *�&

J�+ �
 ���M/0
  ��+
�	 *+��/Z
 �&��) �0��C 7���4 *�&

��
� H�
  7: 
!l7	2A	 �G
� �
 
��&w P�0
 !� �&  *+
�!�

�V��N# � 
0
 ��C X�-/	
��
� 1];/0
 � *��0 �
 7: �&

52��.  ��S
  B�F�!M�  ��  �;	  
+  
0
  Q�!/�
+�(  *�&

) �:�+��l .��:2007 �� 5�Zw
 ��+
,) H�
 ����# �� (  7: ��:

7��(  K	
�  Q�  7:  �;;��  !&  *
!�  *+23#  �  +��.  �
  *


 7	2A	�
 �� .
0
 gF
� r]��: 7�3�� H�
 ��+
� *+
�!�  �24� H

  � 7/V!) �����	 
+ �+
,) H�
 �&��) KC2( W2�Z 5
��A�	
�

��
��A4  �N-C X�-/	
  P�0
  !�  
+  �&��  *+�.  �  ���:

52��.  P�0
  !�  _`0 *+23#  *����  !�  7:  *+��.  *�&

�� 9���# � 7�,D# 
0
 Bh�A/G
 .���:  

  
V!��( �� ����. +� � 52�:
 �& �7���
 !%. Y!G �

*+���V  H�2	 *�&  7� *���	  rh�A/G
 +�� �
  KD�0 W2�Z �

7	2A	*+
�!�  ��C��  5���  �  7��,&  W,�/��  7:  �	���  *�&

�2� �&
2-	.  

 ���je��k� 

  
���AG ��� � �#��;�;�# t!�� E�$�  +� �o�;�# H�


  �+�AC  �
�+
!  
�#  ��4!��  ����	
�  �$���

10119/�/1400    
	����  �
  �D��
  +�  �  ���0+  W�D	
  7�

  � ��&�'(  �	
�+�  � !��# +���� ��4!�� ����	
� *+���V

�� .���:    

  
References  
1. Ahmadi, F., S. Rastgar & R. Ahmadi, 2017. Investigating the impacts of mining activities on livelihood 

condition of ranchers (Case study: rangelands of Dehgolan city - Kurdistan). Journal of Rangeland, 11(3): 365-

377. (In Persian) 

2. Alves, M.L., M.C. de Souza, G.H.G. Loff, R.A. Marques & P.E. Teodoro, 2016. Linear model in the estimate 

the sunn (Crotalaria juncea L.) leaf area. Journal of Agronomy, 15: 83-87. 

3. Arzani, H., & M. Abedi, 2015. Rangeland Assessment Vegetation Measurement, University of Tehran Press, 

second edition, 305pp. (In Persian). 

4. Baraniyan, E., M. Bassiri & H. Bashari, 2014. Effects of plot size and shape on sample size in vegetation cover 

measurements (Rangeland of Fereidan in Isfahan Province). Journal of Rangeland, 8(1): 25-36. (In Persian) 

5. Bonham, C. D., 2013. Measurements for terrestrial vegetation. Second Edition. John Wiley Sons, New York. 

6. Chase, J. M. & T. M. Knight, 2013 Scale-dependent effect sizes of ecological drivers on biodiversity: why 

standardised sampling is not enough. Ecology Letters 16: 17-26. 

7. Chiarucci, 2007. To sample or not to sample? That is the question ... for the vegetation scientist  .Folia Geobot., 

42 (2): 209-216. 

8. Cox, S.  D. Booth & R. Berryman, 2020. Measuring nested frequency of plants from digital images with 

SampleFreq. Ecological Indicators. 121. 10.1016/j.ecolind.2020.106946. 

9. da Silva, A. R., 2021. biotools: Tools for Biometry and Applied Statistics in Agricultural Science. Available 

online at:  https://CRAN.R-project.org/package=biotools.  

10. Deng, C., T. Daley, & A. D. Smith, 2015. Applications of species accumulation curves in large-scale biological 

data analysis. Quantitative biology (Beijing, China), 3(3): 135–144. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            15 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 +��� 0EFFF��FFF
17 +���! 01  01402                                                                                                           
  

 

112 

 

11. Farajillahi A. & Y. Ghasemi Aryan, 2020. Explaining the role of economic poverty and social capital of 

beneficiaries in rangeland degradation (Case study: Rangelands of Bijar protected region). Journal of 

Rangeland, 14(4): 581-594. (In Persian) 

12.  Fuhlendorf, S.D., R.W.S. Fynn, D.A. McGranahan & D. Twidwell, 2017. Heterogeneity as the Basis for 

Rangeland Management. In: Briske D. (eds) Rangeland Systems. Springer Series on Environmental 

Management. Springer, Cham. 

13. Gould, W. R. & R. L. Steiner, 2002. Improving range science through the appropriate use of statistics. Journal 

of Range Management, 55(6): 526-529. 

14. Hofmann, L. & R. E. Ries, 1990. An evaluation of sample adequacy for point analysis of ground cover. Journal 

of Range Management, 43: 545-549.  

15. Hoffmann, S., L. Steinera, A.H. Schweiger, A. Chiarucci & C. Beierkuhnlein, 2019. Optimizing sampling 

effort and information content of biodiversity surveys: A case study of alpine grassland. Ecological 

Informatics, 51: 112-120. 

16. Hortal, J., P. A. V. Borges & C. Gaspar, 2006. Evaluating the performance of species richness estimators: 

Sensitivity to sample grain size. Journal of Animal Ecology, 75:274-287. 

17. Hosseinzadeh, A., G. Heydari, H. Barani & H. Zali, 2017. Effects of beneficiaries' social issues on rangeland 

ecological sustainability (Case study: Shahsavan nomads of Meshginshahr city). Journal of Rangeland, 10(4): 

465-473. (In Persian) 

18. Hyder, D. N. , C. E. Conrad, P. T. Tueller, L. D. Calvin, C. E. Poulton &  F. A. Sneva, 1963. Frequency 

Sampling in Sagebrush-Bunchgrass Vegetation. Journal of Ecology, 44(4): 740-746. 

19. Karban, R. & M. Huntzinger, 2006. How to do Ecology: A Concise Handbook. Princeton University Press, 

Princeton, NJ, USA. 

20. Kelley, K. 2007. Sample size planning for the coefficient of variation from the accuracy in parameter estimation 

approach. Behav Res Methods 39: 755-766. 

21. Kral, K., D. Janık, T. Vrska, D. Adam, L. Hort, P. Unar, & P. Samonil, 2010.Local variability of stand structural 

features in beech dominated natural forests of Central Europe: implications for sampling. Forest Ecology 

Management, 260:2196-2203. 

22. Krebs, C.J., 2014. Ecological Methodology, 3rd ed. Benjamin Cummings, Menlo Park, 620 p. 

23. Legendre, P. & L. Legendre, 1998. Numerical Ecology, 2nd English edn. Elsevier, Amsterdam. 

24. Ljer, K., 2007. Statistical tests as inappropriate tools for data analysis performed on non-random samples of 

plant communities. Folia Geobotanica. 42: 115-122. 

25. Machin, D., M. J. Campbell, S. B. Tan & S. H. Tan, 2009. Sample size tables for clinical studies. 3rd ed. 

Chichester: Wiley-Blackwell. 

26. Madadi, E. & M. Maleki, 2018. Socio-economic impact assessment of the implemented natural resource 

projects from the Stakeholders perspectives (Case Study: Watershed Andabil- Khalkhal City). Journal of 

Rangeland, 12(3): 267-280. (In Persian) 

27. McCabe, D. J., 2011. Sampling Biological Communities. Nature Education Knowledge 3(10):63 

28. Mesdaghi, M., 2007. Range management in Iran. Astane Ghods Razavi Press. 9th Edition, 231p. (In Persian) 

29. Moghaddam, M. R., 2001. Quantitative plant ecology. University of Tehran press, Tehran. Iran, 285p. (In 

Persian) 

30. Moreno, C. E. & G. Halffter, 2000. Assessing the completeness of bat biodiversity inventories using species 

accumulation curves. Journal of Applied Ecology, 37:149-158.  

31. Mousaei Sanjerehei, M., 2021. Sample Size Calculations for Vegetation Studies. Macedonian Journal of 

Ecology and Environment, 23(2): 85–97. 

32. Mueller-Dombois, D. & H. Ellenberg, 1974. Aims and Methods of Vegetation Ecology. John Wiley and Sons, 

New York, 547 p. 

33. Neu, I., A. Cargnelutti Filho, C. de Bem, J. Kleinpaul & C. Bandeira, 2021. Sample size for evaluation the of 

multicollinearity degree in productive traits of rye. Ciência e Natura, 43, e38.  

34. Oksanen, J., F. G. Blanchet, M. Friendly, R. Kindt, P. Legendre & D. McGlinn, 2020. Vegan: Community 

Ecology Package (Version 2.5-5). Available online at: https://cran.r-

project.org/web/packages/vegan/index.html [Accessed on June 16, 2020]. 

35. Pordel, F., A. Ebrahimi & Z. Azizi, 2017. Evaluating spatio-temporal phytomass changes using vegetation 

index derived from Landsat 8 (Case study: Mrajan rangeland, Boroujen). Journal of Rangeland, 11(2): 166-

178. (In Persian) 

36. R Core Team., 2020. R: A language and environment for statistical computing. R Foundation for Statistical 

Computing, Vienna, Austria.  URL https://www.R-project.org/. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

                            16 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html


 ��� ����	
 ����� ���� ����� �

�� ���
� � ��
��� ��� �����&  ... / ���� ��1�� � ��"  

  
 

113 

 

37. Raufirad, V., G. Heidari, H. Azadi & J. Ghorbani, 2017. Socio-economic vulnerability assessment of 

rangeland’s users: The case of highlands of Natanz County, Isfahan. Journal of Rangeland, 10(3): 348-363. (In 

Persian) 

38.  Salmanbayati, T., Z. Hosseini, A. Rashtian & H. Alirezaee, 2018. Comparing the accuracy of different 

vegetation cover sampling methods in remote sensing indices (Case Study: Abbas Abad Hamedan). Journal of 

Rangeland, 12(2): 169-179. (In Persian) 

39. Sayre, N. F., 2017. The Politics of scale: a history of rangeland science. University of Chicago Press. 

40. Schabarum, D., A. Cargnelutti Filho, C. Bem, G. Facco, J. Kleinpaul & C. Wartha, 2018. Sample Sufficiency 

for Mean Estimation of Productive Traits of Sunn Hemp. Journal of Agricultural Science, 10:209.  

41. Sparks, T., J. Mountford, S. Manchester, P. Rothery & J. O. Treweek, 2002. Sample size for estimating species 

lists in vegetation surveys. Journal of the Royal Statistical Society: Series D (The Statistician). 46: 253 - 260.  

42. Stohlgren, T. J., 2007. Measuring plant diversity: lessons from the field. Oxford University Press, New York. 

43. Stroup, W. W., S. S. Waller & R. N. Gates, 1986. Exposition on the selection of appropriate experimental 

design and statistical analysis for pasture improvement research. Journal of Range Management, 39(3): 200-

207. 

44. Tazik, D. & T. Stohlgren, 2003. A nested-intensity design for surveying plant diversity. Biodiversity and 

Conservation. 12. 10.1023/A:1021939010065. 

45. Thompson, G. G., P. C. Withers, E. R. Pianka & S. Thompson, 2003. Assessing biodiversity with species 

accumulation curves; inventories of small reptiles by pit-trapping in Western Australia. Austral Ecology, 

28:361-383. 

46. Thorne, M. S., Q. D., Skinner, M. A. Smith, J. D. Rodgers, W. A. Laycock & S. A. Cerekci, 2002. Evaluation 

of a technique for measuring canopy volume of shrubs. Journal of Range Management, 55(3): 235-241. 

47. Toebe, M., L. N. Machado, F. L. Tartaglia, J. O. De Carvalho, C. T. Bandeira & A. Cargnelutti Filho, 2018. 

Sample size for estimating mean and coefficient of variation in species of crotalarias. An. Acad. Bras. Cienc, 

90(2): 1705-15.  

48. Ugland, K. I., J. S. Gray & K. E. Ellingsen, 2003. The species-accumulation curve and estimation of species 

richness. Journal of Animal Ecology, 72: 888-897. 

49. Walker, S., J. Comrie, N. Head, K. Ladley, D. Clarke & A. Monks, 2015. Sampling method and sample size 

affect diversity and indigenous dominance estimates in a mixed grassland community. New Zealand Journal 

of Ecology, 40. 10.20417/nzjecol.40.17 . 

50. Wester, D. B., 1992. Viewpoint: Replication, randomization, and statistics in range research. Journal of Range 

Management, 45(3): 285-290. 

51. Yamane, T., 1973. Statistics: An Introductory Analysis. London: John Weather Hill, Inc. 

52. Zanella, P. G., C. A. B. Carvalho, E. T. Ribeiro, A. S. Madeiro & R. S. Gomes, 2017. Optimal quadrat area 

and sample size to estimate the forage mass of stargrass. Semina. Ciências Agrárias (Online), 38: 3165-3172. 

53. Zar, J. H., 2010. Biostatistical Analysis. 5th Edition, Prentice-Hall/Pearson, Upper Saddle River, xiii, 944 p. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
7.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

6-
24

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.7.6
http://rangelandsrm.ir/article-1-1131-fa.html
http://www.tcpdf.org

