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5- Selection effect 
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 �� D*�� ��� �� .*�� Q�F�;�� %>L �* ���V= �� 4�0

 +�30 1�=�����O  )P*�� p���1 .�	 )9��-�  )* QAe

 p��� 4�0 .*�� 7�8�� ��� ��6 ��2= 1i;�C� ��@�L��

 )* )� ��� )y��� 
*�u D*����� �� Q�F�;�� �� � ���:@ �� .�

 A� 1J� .�3�>@ �K��:� )* 
��9� 
*�u 19��Z p��� 1�L��

5A��=� )� 1��R=^GUN �� 4�0 �	���* � ?�3� ���F ��@

7��^ dV� ��23� )* �bJ ��� )���F G��H 1�*�� ��� <� ��

1,P3� �* 8�= .*�� O�� D*�� ��� �� Q�F�;�� G��H )

 .�	 n��8F  

 )P*��)1                       (SOC=BD*OC*hi*10 

   

 )�SOC O5��� .*�� 7�8�� �� Q�F�;�� %>L �* ��

 O/CB� +� � D*�� ���BD �* ��@�W X�&C� 7A� O

1�=�� �* Q�F %>L O%�:� ���C �* 1J^ .*�� �H�� O

� �H�� %>L ih)9��-� \���� +� O %>L �* 4�0 ��

.��� ���  �2= �� � 1,P3� \���� g��� �* \���� +�

X�&C� 7A� 7��� ���u 4�0 ��@�W 
*�u k;�C� ��@

) ��� )9��-�48 .(  

1Fm�� 10�*?�i��� O�V� O%�	 ��2= 1P�-� ��@ 

 8�=����F �	���* O1*�C�=� ���� A�  �Q�� ���I G�	  ��

7�:� A� <� �@
�J������ )* ��3��� �* O�@ ����� ��@

)25 .����F �9c O(5A��=� X�&0 �� G�	 A� ?Uf� � ���F

) ���V3B�N 
�J������ +*�P� Q�� ���I25 )* )��� �* O(

)&CB� A� 1:� �� Q�� ���I G�	 O)H�� 1i�� ��@

�3N G�,9f1� ���u )=�F dR3N �� \�� ),9f �3N .���F )*
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 }�	^ Ok��Z }�	^ O}�	^ 7��* G�,9f 
��	 %����

.��� .�K3� 1;�0 }�	^ � .�K3� }�	^ Op����  

 

 T0�4�4�.�	 748	 U�:��V�6�
3�� 748	 5 

/0�	 )��� A�/0�	 O<���=�>��� ��@  13K@�=

7�=�	-  O�;��N 1� 1�0��3:� /0�	 � ������ ��3z O�3��

) ���F ���u 5��i��� ����32 �@ ���* )� G��H .��* .(

Q�* �L�� O1�0�3	 M	�N w�� �H�� .�K=��� .�	�� �*

)=�F/0�	 ����,� O1@��F ��@Q�= �� �@��8��PAST   )C>=

4 ) �	 )9��-�23.(  

 )��� A�/0�	/0�	 O���:;� ?�3� ��@ ��@

CWMOFAD1  OMFAD OFAD2 ORao OrRao OFEve O

FDiv OFdis  �FSpe  )� ��� ��6 )* QAe .����F )9��-�

 �� M	�N w�� �H�� xe��� O1@��F Q�;� G��J�P� ��

19>= 1=����� 
��� )* p9��� G�9��-�O  ���u �2= ��

1�1� 7�B= �f�0 .���F �A�� )� /0�	CWM  )* S�*��

 Oh�* .*�� 
��9� %��Z 7�8�� Ow�� <I�� �Pu G�iH

h�* 7A� 7�8��  �* 5m�� �P� /0�	h�O  )�Z�� 5�3��=

9>=� /0�	 ���� � ��� Q�� �� ?�3� )�Z�� 5�3��= O�@

7��	^ 1������� � 4���	� �c� 7�@1� �@ 1��� .�	�*

/0�	���:;� ?�3� ��@O Q�= �� ��8��1FDiversity 

 )C>=2010 ) �=�	 )9��-�8Q�= .�� .( <� p��� ��8��

��=�* 7�*A p��� )� �����*��� )���) )�	�= 1iJ� 1>��=

Q�= A� � 5��* A��3�� �-� O��� 5�	 ��8��R 5��i��� 

1�.�3�  

 

6���> M0�V	 5 D�W=	 

 �� k;�C� 
,�>� ��@������N ���� )* )��� �*

)��� O1P�-� � 1���F�N�� ������N )��� 
��	 k;�C� ��@

/0�	 O1��0/0�	 � <���=�>��� ?�3� ��@ ?�3� ��@

 O���:;� )��� �@ �� A�� d@ ��@������N ���� 7�:��

* ��� .:� � ���� ����) O1P0 d@ �J�L ��R�� )P���

\�� �� �P0 � \�:	� ��R�� %9� ���*� �bJ .��	 �A��

)* �@ 
0�� �� e�* 1K�>9@ �* ��@������N |bL ��23�

)��� A� <�M�N ����� � �@ ��� )* Q��u� O7����F� ��@

                                                             
1- http://www.fdiversity.nucleodiversus.org 
2- Akaike information criterion 

�F� Q�R=�/0�	 .�* )��R� ��A .���V* 7��� ��@

)��� �� �����O  .*�� )�>*�� ������N �* )=�F��� G��&*

 M�N �� 
�0� ��@������N .���V� �� ����F 4�0 1J^

 4�0 1J^ .*�� 13�* ����� A� .���F }�C�=� )��� �@ ��

) <�y��^ G��Uf� /0�	AIC 
���� .��9� %��Z � (

) 5�	.adj 2r(O )*�23� .�	 5��i��� %��3� \�� }�C�=� �

)*<�y��^ /0�	 7�8�� .���� �* \�� )� ���f2 )AIC O(

)*) ����F }�C�=� 1��V= /0�	 7��3�4(.  

 O���* );L�� ��)* n�� A� O\�� )y��� ��23�

19���� );>;� 7����F�3  1���* .Z �� O�	 5��i���

 Q��u� O?�3� x�H�&C� � ��bF�c� 
���� �* .*�� S�9��� .����

M�N �V� )� ���F 1J�� )y��� )* Du�� 5��i��� ���� 13�*

 ���* ��2= �� � 1,P3� ��39� <� On�� .�� �� .��	

 �* �bJ .���� ���� \�� )* 
,�>� ��@��o�� ���� %����

 O)��� .�� A� 5��i���1� �� ���o�� �c� � \�� ��i�� 7���

A� ��* �� �@��o�� A� 1@��F  5�	 ���� (��@)��o�� �c� \��3�

O\�� );L�� = 1���* .�� �� .�� OM@�mN � ��2= ��39�

 19���� );>;� 1�>����� ��:��� 1,P3�)13(  ��

 \�� )* .���N )* e�* A� �@������N 7��� ���� 5�-= X�&0

�i��� 1=����F�5� * .��� 5�	 ��� ���*� O��23� .��

/0�	1������ � 1���F�N�� ��@ ��� O1��0 
����  �

 O�0^ ��/0�	?�3� ��@ O }�I��VI .�� .�=�	 \�� ����

.*�� �* 1P�-� 7U� 
���� ���bF�c� +P3� g��� �*O 

 �@ �� O19���� );>;� 7����F� �� .��� 5�	 )y��� � ?��*�

 %��Z 7�8�� O\�� )* 
,�>� ��@��o�� ���� A� );L��

) .��9�2R1� ���o� (��� 7��A^ <� 1�>��* .�*��-F

 Change )*G����o� ):3�� 7��A^ ��23� 2R O13�� G��i� ���

���� �iH �* t Q�R=�Q�R=� A� |�@ �,�,L �� .��	  7����F�

 );>;� p���	 ����L �-H 7��A^ O19���� );>;�

 A� On�� .�� 8�J�=^ ���* .��� 1:���l� 19����

Q�=��@��8��XLSTAT   )C>=2015  �SPSS  )C>=21 

 5��i���.�	  

 
 
 
 

  

3- Hierarchical Regression 
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Y����  

 U��Z[)�30���4�N  

 ���L �� )�J�P� ���� ),P3� ��80  1@��F )=�F

 ����� .�� )� �	 5�@�B� S�*�� )*18  1@��F 5���=�0

1�5���=�0 .�	�* ��@Poaceae OAsteraceae  �Lamiaceae 

1� )=�F .���B�* �����5���=�0 � �3	�* ��@

Scrophulariaceae OCaryophyllaceae OMalvaceae O

Plumbaginaceae OEphedraceae  �Zygophyllaceae  �@

)=�F <� �* Q���O .�3�>@ )=�F ����� .���� �����  

 D��� �) T� 
� 6)
- D�4=� 
�� ,�
��- �40�
2�

ME��� 6��
��)��\ 

 1J^ .*�� .�* )��R� ��A .���V* 7����F� 8�J�=^

 
���� A� )��� �@ 
0�� �� ����� ��@������N � 4�0

 ���I G�	 � %�	 O�V� O?�i���) 1������ � 1P�-�

;�� Og� O.	) 1��0 O(Q�� 1:���:J� ����@ O)������ O�

/0�	 O(��@�W X�&C� 7A� � � <���=�>��� ?�3� ��@

/0�	5�3��=) ���:;� ?�3� ��@()�Z�� �� �@ ��@O 

)* ��A .���V* }�C�=� ����� .���F G��H )=�F��� ��f

 <�y��^ /0�	 O)��R� .��*)* .���� �* \�� )� ���f

 )�0�3	 \�� .���9��3� O<�y��^ 7�8�� ��@������N � �	

\�� 7^ �� 
�0� )�>*��O  );>;� 7����F� )* ���� �V�

 }�C�=� 19������F�\���) � 1.(   

\��� +*�P�1O  O)��� �@ �� �=� �N ��@������N

13���	 }�C�=� 19���� );>;� 7����F� ���* � 5��* ��� .�=

)*���f �* O1������ � 1���F�N�� ��@������N ���� ���* )�

13�� 7�8�� )* )��� }�C�=� )3��� �V� ������N O����

 .�=�	 )������ O�;�� ��@������N O1��0 
���� ���� ���*

 }�C�=� ��@�W X�&C� 7A� � .����F/0�	 ���* ��@

<���=�>��� ?�3�O /0�	 A� <� ��@ )f�*�� ��@ \�� ��

13�� Q�� )* )��� �* )��R� ��A .���V* O�@������N ����

 � )�0�3	/0�	 X�&0 �� .�B= }�C�=� ?�3� ��@

/0�	 OQ�� �9>= )�Z�� )* S�*�� ���:;� ��@

 )���� 1=A� .�K=���SCCCWM OBCCCWM O

leave.lengthCWM /0�	 � �* p9��� ���:;� ?�3� ��@

7��	^ ���� )�Z�� ��@/0�	 O<�]�J��� ��@FAD1 O

MFAD  �FEve )* 19���� );>;� 7����F� Q�R=� ��23�

.�=�	 }�C�=�  

�:	)
� D���� �40�
2�  

)*\�� ��23�5��06 .*�� 7�8�� �A�� �� 4�0 ��

7�:� 
�19���� );>;� ��:��� A� O|��� ��@ )13(  5��i���

 �	 )� \��� �� 7^ ����=2 .��� 5�	 )y���  

\��� �� 19���� );>;� 7����F� )* S�*�� ����= 2 

1� 7�B= �@� )�\�� );L�� ��O  );L�� �� � �V� ������N

Q��O  �@�W \�� �� �;�� 5��@ )* )3��� �V� ������N

Q�� );L�� �� .��� 5�	t  )������ � �;�� O�V�

5�	 7���= \�� �� )� �3�>@ 1��@������N );L�� �� � �=�

Q��VIO �F� 7A� 7�	 )��Z� �* 19���� );>;� 7���

 �� .��� 5��@ 1;9u ��@������N )* ��@�W X�&C�

 O)3��� �V� ��@������N O��� 1��V= \�� )� dR3N );L��

 O��@�W X�&C� 7A� O�;��leaf.lengthCWM  OMFAD  �

FEve )* 1��V= \�� ��13�� ��f .�=�	 �@�W ����  
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 �5AP1: D��� �) T� 
� �� D�4=�
�� ,�
��- H�I��) Y����ME��� 6��
��)��\ 6�� 

k���  )���  ����� 
����  
13��)��R���A 7����F� %���Z ����  13��7����F� ���� )��R� ��A }�C�=� �����  

Beta  B t Sig. F Sig. AIC .Adj 2R 

1  

1
���

��
� 

� 
1

���
F�

N�
�

 

�*�c 0 01/1 99/2 005/0 

38/13 001/0 77/14 241/0 

?�i��� 0 0   

��I G�	 0 0   

%�	 0 0   

G�P 51/0 75/0 65/3 001/0 

2  4
�0

 

�*�c 0 4/15 62/2 01/0 

44/5 003/0 88/15 255/0 

.	 0 0   

G�0� 33/0 05/0 35/2 02/0 

g� 0 0   

?�9	� �*�f� 0 0   

D��A0�) 30/0- 5/1- 2/2- 03/0 

1:���:J� ����@ 0 0   

58��K3� �H�� 0 0   

6
��^ _4`I� ��5 30/0- 4/1- 1/2- 03/0 

3 

/
0�

	
 ?

�3
� �

�@

<
��

�=�
>

��
�

  

�*�c 0  45/4- 17/1- 24/0 

97/2 093/0 83/23 048/0 

Taxa_S 0 0   

Shannon_H 0 0   

Equitability_J 26/0 2/7 72/1 09/0 

4 

/
0�

	
\�

� )
�Z

��
 5

�3
��

= �
��

:;
�

 ?
�3

� �
�@

 

�*�c 0 6/1- 5/1- 12/0 

52/4 009/0 05/18 213/0 

CWM.basal.diam 0 0   

CWM.SCC 08/8- 49/0- 7/2- 009/0 

CWM.BCC 1/8 46/0 8/2 008/0 

CWM.height 0 0   

CWM.Leaf.width 0 0   

CWM.leave.length 35/0 01/0 3/2 02/0 

CWM.SLA 0 0   

CWM.LDM 0 0   

CWM.LA 0 0   

5 

/
0�

	
Q�

� 
)�

Z
��

 5
�3

��
= �

��
:;

�
 ?

�3
� �

�@
 

�*�c  23/2 83/0 4/0 

54/4 005/0 1/16 267/0 

FAD1 8/1- 54/0- 2/3- 002/0 

FAD2 0 0   

MFAD 9/1 23/3 4/3 001/0 

Rao 0 0   

FEve 35/0 5/5 3/2 02/0 

FDiv 24/0- 3/5- 5/1- 12/0 

Fdis 0 0   

FSpe 0 0   

 7�B= 7����F� �=����� )�8R� 7��A^ Q�R=� ��� �@

Q��VI �� \�� 
L��� 7����F� ��VIO  �H�� <� �P� ��

dR3N 7����F� �O 13�� O�H�� �3N �P� �� .��� ���

)* 7�8�� O���* 
L��� )* .��� �* O);L�� �@ �� )� ���f

 ��9V* 7^ 1;� .��9� %��Z � 7����F� nA��*���� �� .

\�� );L��  \�� .��9� %��Z 7�8�� O7����F�24/0  ��*

 )* .��9� %��Z OdR3N );L�� �� ���V= �� )�6/0  M��8��

��.��  5���^ )* )��� �* ):3�� .ZF Change  /CB� �	

 )� );L�� �3N �@ ���* O1B��8�� G����o� .�� 7�8��

13�� ���.��*  

g��� .�� �*O  5�@�B� )� �	/0�	 k;�C� ��@

 ?�3����:;�O M�N ��.*�� 13�*O 13�� M,= ���� ����

/0�	 1J�)* O<���=�>��� ?�3� ��@ Q�� 
�J�

13�� .���V* 7����F� );L�� �� 7�B= }�C�=� � ����
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)��R�O  ):=^ )* )��� �* .�=���= 1��V= \�� �� 1@�K���

 5���^VIF  A� ���10  5���^ �Tolerance  <� <��8= O��*

 �� �bJ1��V= \��O d@ ���� Q�� S�	 M�N ���u�* O1P0

 ��* O7�>��� .�*��� 5���^ .��� �:�� 
*�u 7^ ����= �

)* 
,�>� �* 139� 7����F� S�	 M�N 7��A^ ��23�

7����F� ��P0 ����,� 7��* O �*��*89/1  ��* A� 1��L )�

 7��* 
,�>� 1���9� )* �� � 1K�>9@ ��0 7��* �iH

��� 7����F� ��P0 1J^ .*�� ���^�* \���� ���V= �� .

 ��A G��H )* 4�0.�	 )y���  

 
SOC= 0.42Aspect+0.06 Silt-1.3 BD+0.01 CWM leaf 

length+2.05 MFAD2+3.4Feve 

  

  

�5AP 2:  D�S
� Y8\ �� �:	)
� D���� �40�
2� ��=�) 

\�� \�� 
����=���� ��z %���Z  %���Z����=���� 

t Sig. F Sig. 
Adj. 

2R 
F Change 

Sig. F 

Change B S.Error Beta 

1 
(Constant) 01/1 34/0  9/2 005/0 

38/13 001/0 24/0 38/13 001/0 
aspect 75/0 2/0 51/0 6/3 001/0 

2  

(Constant) 2/0- 57/0  42/0 67/0 

11/11 000/0 34/0 8/6 013/0 aspect 7/0 19/0 47/0 6/3 001/0 

silt 05/0 02/0 34/0 6/2 01/0 

3  

(Constant) 12 9/4  4/2 019/0 

62/10 000/0 42/0 4/6 016/0 
aspect 7/0 18/0 5/0 4 00/0 

silt 05/0 02/0 35/0 9/2 006/0 

pH 5/1- 6/0 3/0- 5/2- 01/0 

4  

(Constant) 1/16 7/4  3/3 002/0 

21/11 000/0 51/0 35/7 01/0 

aspect 7/0 16/0 5/0 4/4 000/0 

silt 04/0 01/0 28/0 4/2 018/0 

pH 7/1- 57/0 34/0- 3- 004/0 

bd 4/1- 54/0 31/0- 7/2- 01/0 

5  

(Constant) 5/5 5/5  99/0 32/0 

86/6 000/0 6/0 3/5 041/0 

aspect 42/0 2/0 29/0 09/2 045/0 

silt 06/0 019/0 4/0 4/3 002/0 

BD 3/1- 55/0 28/0- 3/2- 024/0 

leave.lengthCWM. 01/0 007/0 2/0 49/2 04/0 

MFAD 05/2 9/0 2/1 25/2 03/0 

FEve 4/3 7/1 22/0 14/2 04/0 

D=0�� 5 aV-6
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 d�;u� )* 13��� � 7����3F 5��� 7�@��F ��B�* ���FA��

)�= <B0O  .�� �� .��� 5�	 7��3� �V=^ �e�* ���� 
�J�
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 1���� ��@��:@�� � 5���� .��� <��]�J��8�� � 1�����=^

O��0 ���� 
��	  
�*�u Q8�=��:� )� )��=�c G�9���� ����

�� �� 1V���� )=�F ���* Q�� ���	 ���I �* );*�,� .�� ��@

5��� d@��� 5���O ) ���� 5��	 ��V=^ n���>F %����52.( 

19���� );>;� 7����F� 1��V= ����= g��� �*O 

�	 /CB�  )�4�0 1J^ .*�� 7�8��O  ��@������N p���

 %��Z �* 
,�>� k;�C� �* �*��* .��9�6/0O  � .��9� 
*�u

M�N* O5��* 13�*)���f  ��@������N �* .*�� )� �V�

 O4�0 �;�� O)3��� 5�	 TUH�.leave.lengthCWM OMFAD 

 �FEve O13�� �9a� S�9��� ������N �* � ��� X�&C� 7A�

��@�WO 13�� 1i3� S�9��� .���� ���g��� .�� �*O  5�@�B�

 �	 )�/0�	��@ ���:;� ?�3� k;�C�O M�N �� 13�*

.*��O 13�� M,=/0�	 1J� �=��� ���� ?�3� ��@

<���=�>���O �=���= 1��V= \�� �� 1@�K��� . ���A

/0�	 dV� ��@������N }�C�=� )�J�� );L�� �� ���b� ��@

 �V� )��R� .���V* 7����F� );L�� �� 13��
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\���A��O )*13�� Q�� 
�J�����O 5�B= }�C�=� 7�8�� .�=�

 
,�>� ��@������N ���bF�c�5��06 .*�� 7�8�� �* ��

4�0O  g��� �* )* .���B�* A� 7����F� ����=���� %���Z

.����O )* G��HMFAD Osilt Oaspect OBD OFEve  �

leave.lengthCWM.  .��**)���f  /0�	 )�MFADO 

 � �c� .���B�*.leave.lengthCWM  .���� �� ���bF�c� .����

 5��06 �� �c�� 5�=A � 1P�-� 
���� )* )��� �* .���*�3*

4�0 .*��O 1� /CB� O1@��F ?�3� 
���� �* 5�U� ��	

.*�� 7�8�� �* 8�= 1i;�C� 1P�-� 
����  4�0 �� 5��06

 �3��K3� )P*�� X�&0 �� 1:-� �@��	 .���� ��c��

 5��06 7�8�� �* 1@��F 5�=A M	�N � 4�0 1J^ .*��

) ���� ���� )P*�� .�� �* 1���0 
���� ���bF�c�14( .

)*���f  7��3� )� ����F 
���� ��3� �� 1P�-� 
����

1@��FO  � 5�=A MC* S�9��� 5�-= � .*�� 5��06 ��� �*

1� ��c�� d�>����� ��:;� �V� 1�L ��� .:� � ���bF

) ���F ��� 8�= G���c�� .��22�� .�� �� .( �* OS�9� 1���*

5��F G���c��g����* �* ���:;� ��@O  ��@�3;���F ��

 1��9f )�=)47(  )� %���� )� �=��� 7�B= � �3�0���N

1Fm�� nA�� O1��0 
���)=�F ��@) %J�z ��@CWM � (

G�iH ���:;� ?�3�O )* 7��� 7�B= �� �J�L .���V* 7��3�

d�>����� �� ��:;� 7�8�� 1��9f ��@*)1� ��	.��^ 

13�� �9a� )P*�� )* )��� �*���O  �* 4�0 �;�� 7�8��

5��06 1J^ .*�� 7�8����O 1� /CB���	.  M��8�� �*

 }�>-� 4�0 8�� G��6 �8� )� 4�0 �;�� 7�8��

1�1� M��8�� 4�0 �� 8�= .*�� 5��06 
�>=��N O��	 .�*��

X�&0 .�� �� )� �	 7��* O0 1J^ 5��� )�8R� �� 4�

4�0��@1 8�� ���* �*O 4�0 A� ��� �	�� ���* �* ��@

 ���)31(J .8�� �;�� � g� G��6 �bO  7�8�� �3�>@ ���u

 �* 1i;�C� 7�,,-� .�33� �iL �� 1J^ .*�� A� 1�e�* x��9>=

4�0 ��@�.*�� %���� �� 1�;�� � 1�� ��@O  5��	�

)�	��.�=� 4�0 ���;�� � g� A� 13z ��@O  ���* p���	

)=����0 G��6 7��9>I %9� ��� .�� )� ��� %��3� �A��

.*�� 1J^ �����3;* ��9a� %9� � 5�	 g� G��6 )* ��� 

1� �iL )�8R� �P0 A� � 5�	 1J^ .*�� G����	 )28( .

 1J^ .*�� 5��06 7��� �* �c�� 1��0 
���� 1���* 1f

1u�	 7�R��*�6^ D���� �� 4�0 )� �	 n��8F O8�� .*�� 7�

4�0 1J^O 13�� � �9a� )P*�� � �;�� G��6 7�8�� �* ����

 7��3� � )�	�� g� )� ����F �* 1V� ��c~� 4�0 ���*

1Fm������ 4�0 1J^ ���� ��@O )* �e�* ����,� )� ���f

 A� 4�0 1����	 � 1:�8�� �W�iL .���B�* � 1J^ 5���

1J^ ����O 4�0 ��� g� �e�* ���-� �* ��@1� r�i����� 

)49( ����= ��0� )���� �* ����� d@ .
��� .������@ Q�* -

�� .*�� %���� �* �cs� 1�0�3	 )3��� 7���� ��@��A

 7�3� 8�=��� 7�B=��� 5 .*�� ���,� 5��06 .�� �� ��

d�>�����5����A ��c~� �-� ��B�* �@  7]����= � g� O)B��

� ���� �P� A� ?�i��� 
��� O4�0 =��� )=��J�� n��* .�K

���� ���u )3( .  

 1i3� S�9��� A� 1��L ����= O5�	 ��R�� \�� g��� �*

13�� 4�0 ��@�W X�&C� 7A� � 4�0 1J^ .*�� .�* ���

1� X�&0 .�� �� .��� 4�0 1F��B� �* ��= 7��3� 7���

 ���V= �� � 4�0 ��@�W X�&C� 7A� M��8�� 7^ D9� )* �

4�0 
C;C� M@��O  �� � 7�@��F )B�� 6�i= ���* p���	

1� \83� �*�f� 5��06���V= �� � �*��O  1@��F M	�N

��3�� A� .��* �@��0 �,�>� )H�� �� 1i��ZO  �� M@��

 1J^ .*�� � h�9	e ���� �� M@�� %9� 1@��F M	�N

 )�	�� ����� ��� .�� �* 1i;�C� 7�,,-� .�	 �@��0 4�0 )*

1� 7��3� � �=���F M	�N A� Od���� � ?�= `�-J A� 1@��

 %9� � 5��* �c�� 4�0 7]����= ���,� �* 7����� )B�� +��f

1� GA� � 1J^���� M��8��) ��	44(.  1�>��* 1,P3� ��f )*

 ��@�W X�&C� 7A� .�* )P*�� 1��9��-� \���� g��� �*

 �	�* �9a� /CB� +� � �P� �L�� �� .*�� 7�8�� �

)� ��� 1=��A ��� .�� 1J�  �*�c +� �� .*�� 7�8��

 \���� +� �� .*�� 7�8�� �F� ):����H �� .��	 )9��-�

 �� ��	 n��8F O��@�W X�&C� 7A� �c� 7��� `�-J �*

 �� .��* �@��0 .@6 A� ��� �9a� )P*�� ��2�=� OG��H 7^

 )9��-� 8�= � �P� �L�� �� .*�� )9��-� 5�-= X�&0

�H 1i;�C� G�,�,-� \���� +� �� .*�� ��� )���F G�

)�	�bF )-H ��� .�� �* �) �=�15 � 48 .(  

 .*�� �* )3��� 5�	 TUH� �V� S�9��� 1���* ��

5��0613�� �9a� )P*�� <� ��� 7�B= ����= O4�0 �� ���

�V� � ���� ���� ������N �� .�� .�* 1� 
*�u 7�8�� �=���

5��06 .*�� A� 1V���&0 �� .���= .��9� �� 4�0 �� X�

�V� ������NO  ��� ����Z )�:= .�� ��6 )�)* ��23�

�V� G��A^ ����,� 1�u�� � 1,P3� 1���*O  )� ��� QAe
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�V� G��A^ ����,�O  �]�=� 7�8�� A� 1�*�� � )�BF TUH�

 1��������3�� A� .�	�* ��	��0O  p��� p*���1:�]�J���O 

�V� G��A^ ���O g��� .�� �* .����F TUH�O  )I �@

1J�	 �V��	�* ��O 1� M��8�� 5�	 TUH� �V� ��� �*��

 �� )* �14/3 1� 
���:��* � ���=O �V� �� ��@

1*�3���O 1� 
�� �iH )* 5�	 TUH� �V� ��� .���=

 .*�� �* 5�	 TUH� �V� �9a� )P*�� )* )��� �* .���*�3*

1� )R��= O4�0 1J^)3��� ��	1J�	 ��@O � ���B�* .*�

)3��� )* �9>=1*�3� ��@O  �� .�=��� ���B�* .*�� 5��06

1� X�&0 .�� ��= 7��3� 7��� )�)*� 
�J�V 7��* ��

)3��� �� 1�*�f� p���	 ��� x��9>= ��C9� � 1J�	 ��@

)3��� �* )>��,� ��1*�3� ��@O  d���� � ��J�� ���* )3��A

	 �@��0 ��R�� ��e�* 1@��F M	�N 7�8�� ���V= �� � �

)* .��* �@��0 ���u�* 1�e�* .*�� � h�9	e ����� G��H

1:��>�=�:�O  �iL � d�>����� �� �*�f� 7�8�� M��8��

):J p��� }^ 6�i= �)��-� O<�]�J��� ��@ <� ���* ��

�N1� ��R�� d�>����� �� �9a� ��0 ���V= �� � �3�

):J 7�@ ���,� %9� � 1@��F ��@)�J�� ��J�� M��8��1 

1� d�>�����) ��	56(��� .�� ����� �� .O  7��3� )� �	

)3��� �V� x�H�&C� � 1���F��8�� 
����O  1;���� );� A�

1� )� �3�>@)=�F ��J�� � %���� � d���� �* �3=��� ��@

1@��FO �=��bK* ��c�� )16 .( 1;�e� A� �K�� 1:� O1��f A�

e�* )* �R3� )� 7��* �V� �� 4�0 .*��1J�	 ��@ ��

1����FO  .�� �� 1���;��8� ��� 7��* .���N )* S�*��

�V�1���9� )* .��� �@O )3��� �� p�-� ���� M@�� ��@

1J�	d>�=�F����:�� ��J��� O�� %9� � 5��� ���-� �� �@

�� p��� .*�� �i3� A� ���F�;�:d>�=�F���� 4�0 ��@

^ D9� )* � 5�	5��06 .*�� �����@ 71� M@�� �� .�*��

����� .�� �� ���� )� �	 n��8F O )�8R� � 4�0 �i3�

4�0 1J^ ����O 1� ���N M@�� ��� 7�	��� �*�3� )16 .(

 )� �	 7��3� .�3�@5��06 .*�� ���,�e�* ��O  1=��A

1� ������� )�8R� ���� )� �@�O �	�* d� )12( ����= .

 �� G��J�P� D���� �� 5�	 ���&� .*�� 7�8�� X�&0

 .���B�* )� ��� 7^ A� 1��L )����� D���� �� 1�	�u

5�� �� 4�0 .*�� ���&� � (��� � �����) \�� Q�F ��@

5�� �� 7^ .����1� ��� (�6^ � .V*) \�� ��� ��@ �@�

                                                             
1- Primary productivity 

)50.(  5A��=� X�&0 �� �K�� )�J�P� .*�� 7�8�� ���F

0 D���� A� 5�	 ���&� 7�3� 7���� �� Du�� 1:=���� <B

 ��� 5�	 7��3� � 5��* +�,-� .�� )���� �* +*�P� 8�=

) ����� 5�� �� .*�� ���&� 7�8�� .���B�*2/33  �* Q�F

 .V* �� .*�� ���&� 7�8�� .���� � (A�� �� D*�� ���

) 5��05/0 ) ��� (A�� �� D*�� ��� �* Q�F29 �� +�,-� .(

 D��� 
��9� �c� X�&0 8�= w�33� D���� �� ���:;K3� )*

 7^ 7��* ��� � 5�� �V� �� .*�� ���&� 7��*e�* A� 1��L

) ��� 5�� ����� ��58.(  

/0�	 A� <� ��@ O����= g��� �* ?�3� ��@

4�0 1J^ .*�� �* <���=�>���O 13�� )P*����= ����.�	 

/0�	 X�&0 �� 1J����:;� ?�3� ��@O 	/0� ��@

MFAD  �eFev  �leaf lengthCWM 1��V= \�� ��O  )P*��

13��5��06 1J^ .*�� 7�8�� �* ���� .�=��� 7�B= 4�0 ��

)�	�� ���~� ��� .�� �* 1i;�C� 7�,,-� )� �R=^ A� �=�

)=�F�3�>�= G�iH .�9� �@O f�9��� �bJ1  ��:;� �*

 � ����� ��� .:� )� �>* )I .�	�� �3@��C= d�>�����

)=�F ?�3� 1K@ � �	�* )H�� <� �� ����A 1@��F ��

d@��:;� `�-J A� � �33� ��R�� ��:;� 1K=�8�� �� 1P0O 

)=�F <���=�>��� ?�3� �* )>��,� �� 1J� �	�* 7�>:� O��

 ����� )� ���:;� )3��� � D�A�� 7�8�� ���:;� ?�3�

1� Q�R=� )���� �� 5�=A1� 5A��=� �� �@�.���*�3* � ���FO  )*

)=�F ���:;� ���BL �� � 4���	�7�>:� ��@O  )���

1�) ���=42 .(��� .�� ���~� ��O  � )���F G��H 1���J�P�

���N ��V* x����  ?�3� )* d�>����� G���0 7���

���:;�O  )�:= .�� �* ���b� G�,�,-� .��� 5�	 ���~�

5��� ���~� G�iH �* p9��� ��:;� ?�3� 7�I )� �=�

;��3�>@ 7�@��F ���:t .���� G��u A� �bJ 1F�33�
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���F G��H d�>����� ��:;�O  
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(�	�* )�	�� ��O  A� ?�3�� 5��i��� %��3��= ���^�* %9�

3� .�� �� .���F d�>����� �� �@��:;� 7���� 7�8�� � D*�

�����O 5��� ���~� 7�,,-� 10�* d�>����� <� )� �=�

1�)=�F p��� �=��� ��3z A� �bJ � ���F \�o	� ������ ��@

)=�F ����� )� 1���H �� ��� O�	�* �����0�* 1�e�* �* 1��@

2- Redundancy 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
12

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-0
4-

11
 ]

 

                            10 / 15

https://dorl.net/dor/20.1001.1.20080891.1399.14.4.12.6
http://rangelandsrm.ir/article-1-966-fa.html


 ���� /������� ��� ��	
� ��� ��
�������/ ������ 1399                                                                                    725  

    
 

���:;� ?�3� G��H 7^ �� �3	�* )*�B� �iH  1�

) �	�� �@��019.(  

/0�	 1���* .��9� �� 
�0� ���:;� ?�3� ��@

4�0 .*�� 5��06 `�-J A� d�>����� ��:;� O 7�B= ���

7��	^ ����) 
:� 7��	^ � Q�� �9>= )�Z�� �� �@ ��@

<�]�J��� .��� ���u�* 4�0 .*�� �� 5��06 
�>=��N �* (
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) h�*leaf lengthCWM � Q�� �9>= )�Z�� 5�3��= (

/0�	) 5�	 TUH� ��:;� 1Fm�� ?�3� ��@MFAD � (

) ��:;� 1�0��3:�Feve7��	^ ���� )�Z�� 5�3��= ( ��@

/0�	 )��� �� �@ <�]�J���)* �@ 1��V= \�� �� Q��� ��f

 .*�� .��9� � g��� �* 1���9� )* .���� M,= � ��jL 4�0

 /0�	 ��@��leaf lengthCWM   5��06 �* 7^ �9a� )P*�� �

.*��O 1� /CB� )�:= .�� t��	 )���� �� )� 1���H ��

 1@��Fleaf lengthCWM  1���9� )* � �	�* e�*)=�F �* 1��@

h�* \�f����� )* OA��� ��@  � �	�* )�	�� ��jL ����A

��� �@ ��2�=� O�3	�* �����0�* 8�= ���e�* 1=����� A� 8�= Q

1� M��8�� 8�= h�* �@ ��A� )* h�9	e ��J�� 7�8�� ���

 ����� 4�0 )* .*�� ����� 7�8�� 7^ D9� )* )R��= �� � �*��

1�1��f A� .���O 1� 7��3�5A��=� � ����0�� G�iH ��	 ��

��2= 5��Ft h�* �P�O  1B*�� �]�=� }b� �� 1V� M,=

 .�3�@ G�iH .�� 7��* ��B�* .�=��� 5��F p��� ��	��0

�� ��� � ��� 
�V>� %9� ��>��  � 5��F .�* }^ � .*��

1� �i>�� ) ��	35 +*�P� ���� .�� �� +�,-� )���� .(

) d���F Q�� �9>= )�Z��215��* (  ���� .�� �* ��� )�

 �* 1@��F ���:;� G�iH )� S�9��� �� 7�@��F 1=�����

)���� .�� �* ����� d@ .����@O )�J�P� 1f ��� D���� �

��*��� A� ������ �� 1i;� �� k;�C� ��@�N��� )18( O

 ��2= h�* G�iH )* S�*�� )���� 1=A� .�K=��� /0�	

h�* \�f )*M�N 7��3�13�*  ���o� G��c� �3	A�� 5�33�

�H�3� )0�I �* ��*���O �6.��� 5�	 �  

 1��R=^ A� /0�	 )�MFAD  �Feve )* 5��=�= 7��3�

7��	^ ?�3� )�Z����� <�]�J��� ��@O 13�� S�9��� �bJ ���

5��06 .*�� .�*/0�	 � 4�0 �� ���:;� ?�3� ��@

MFAD  �Feve O � ?�3� )�Z�� ����u�* �K=��* 1�������

7��	^ .*�� 7�8�� .��9� �� <�]�J��� ��@1� 4�0 �	�*

)54 .( /0�	 Q�Vi� g��� �*MFAD  1Fm�� ?�3�)

TUH� ��:;�(5�	O 1� �2= )* ?�3� ��,I �@ ���

�	�* e�* ���� <� 7�@��F .�* �� G�iH ?�3� � �@��:;�O 

1� ��� .��5��06 .*�� �=��� .�� .�@� M��8�� �� 4�0 ��

*�3� A� 5��i��� �� �� 1@��F M	�N ��;*�u ?�3� O4�0 D

1� M��8�� ��= O}^ g����* ��J�� )* �R3� .���*�3* � �@�

1� 4�0 )* ����� .*�� M��8�� � e�*
*�,� �� .��	O  �@

 �@�9	 ��:;� `�-J A� ���� 7�@��F ���:;� G�iH )I

�3	�* )�	�� d@ �*O  ���* ���� 
�>=��N G��H .�� ��

5��06 � }b�4�0 .*�� );� A� � D*�3� �A��O  M@��

1� .�*��?�3�� D���� ��I ):3�� ��Z�� 1;H� 
�e� A� 1:�O 

���� ��� ?�3� �* D���� A� ��V* ���:;� t )� ��� .��

)=�F?�3�� ���:;� G�iH �* k;�C� ��@O  �� �� �K��@

 � 
�:� 1����	 5��R=A O1=��A O1=�:� D*�3� A� 5��i���

1� 
�V>� ���� \�L .�� �* .�3��= 1���H �@ 1=����� )�

)=�F A� <�X�0 G�iH �* ��@O �	�* 7�>:�t  G��&=^ ��

 � �	�� �3@��0 �K��:� �* 8�= 1J��L� 
0��� .����

 8�= �*�u�1� M@��) �*��14( ������N ��2= 1aL�9� .

)=�F 
���� O)=�F 10�* p��� 7]����= ��9a� 1��=��� O�@

�0 �8�C;H�L M��8�� � ��;���:�� 1�U�V>� );� A� 4

1� 1@��F D���� �� )� ���) �	�* )�	�� ���� �=���46.( 

) ��:;� 1�0��3:� /0�	 g��� �* 1��� A�Feve(O 

1� /CB� 1���9� )* � ���* e�* 1�0��3:� )I �@ ��	

�@��:;� <� �@ nA�� 1=����� M3���NO �	�* �*��*t  .�� ��

��06 `�-J A� d�>����� ��:;� G��H e�* 8�= .*�� 5

1�) ���34(G���2= g��� �* . ) T�P�34 O( 1�0��3:�

��:;�O �*^1=����� D�A�� 1�0��3:� A� ����  ��j� ��

7��	^/0�	 .�� .���*�3* .��� 5�	 �N ��@O  7�8�� )*

7��	^)=�F p��� 5�	 �N ��@.���� 5��	� �@  5�	 7��3�

 )� �����:;� 1�0��3:� M��8�� �*O  ����� 1��bz D*�3�

)=�F p��� �0��3:� G��&* <�]�J��� 7��	^ �� ��@

1� |�&� 1@��F <� �� �V3� ��a���L 5��i��� � ��	

1= 
:	 1:�]�J��� 7��	^ A� �>u ?�Z�� .�� )� ���F

1� d�>����� ��:;� M��8�� v��* ��0��	 )38( . ��

9��� 1���*�5��06 .*�� �* ���:;� ?�3� S� /CB� O�

) ��:;� 1�0��3:� /0�	 �	Feve(O  �* d�,�>� S�9���

���� 4�0 .*�� )53( .7��	^ 7�>:� 7�	 �N ��@

)=�F p��� <�]�J���� �@  D*�3� A� �c�� 5��i��� ��g����O 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
12

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-0
4-

11
 ]

 

                            11 / 15

https://dorl.net/dor/20.1001.1.20080891.1399.14.4.12.6
http://rangelandsrm.ir/article-1-966-fa.html


�)3�� 748	 9�:	*�+ ,-
. /
0+1 �
.��. �- ���02 �30�4�4�.�	 5 6�
                                                                     ...726  
  

 

 7��3� � 5�	 )�>=�� ��� .�� 
�e� );� A� 5����F ��

1���H7��	^ A� 1BC* )�)=�F p��� �@��	 �N �@  D*�3� �

)* �����7 ���u 5��i��� ���� �c�� � 
��� ��f��F=� O ��

1� M@�� 7^ ��J�� 
�>=��N )R��=.�*��  

)*  )��2= �� �@ )� ��� 7�B= +�,-� .�� ����= 1;���f

 .*�� 7�8�� .��9� �* Q�� �9>= � <�]�J��� 7��	^ ����

 .��� ���u�* 4�0 �� Q��� �@ M,= X�&0 ��

d�>������@�	 7��3� k;�C� �  )� )�9	 x���8J )�Z�� .��

���u�� �� � �>�= ��bF�c� d@ 5A��=� d@ � d@ � �@

7�:�k;�C� ��@O ��� 1���i�� 19>= ��@�=) �39( �� .

 �* 8�= +�,-� .���� G��i� )* )���  ����=���� %��Z 7�8��

/0�	 A� <� �@)��� �@ )* S�*�� ���:;� ?�3� ��@O 

 /CB� )� �	/0�	 ����=���� %��Z ��@ Feve �

MFAD O /0�	 A� ��B�*leaf.lengthCWM  .�� �* � 5��*

g���O )=�F ��;:� )�Z��7��	^ ����) �@(�@O  M,=

dV� �* )���� .�� .���� �K�� )�Z�� )* �9>= ��� �K��

 )� G��J�P� ����� )���F G��H 1;K3� 1Z��� )45 O(

 �* 1J� ����= 1=��C@R���= 5�	 Q�R=� �@�3;���F �� )� 1

)36(O �,*�P� ��� G��i� A� 1	�= ��� .�� .�����d�>� � �@

M	�N w�� �H�� 1=���� )P���* )� ��� 1=A�  � ),� �P�

1� ���� G�9��-� ��) ��	46 � 17.(  

)*1� 1;� ��f 1J^ .*�� 5��06 O��= 7��3� ��	

 8�= � 1@��F ��:;� 1�0��3:� � ?�3� M@�� �* 4�0

 M��8�� � 4�0 1F��*�� � �;�� ��2= 8�� G��6 M@��

1� M@�� OM�����)=�F A� 5��i��� .�*��h�* �* ��@ ��@

T�f �� h�8* 5A��=� G�iH )* )��� � D���� TUH� ��@

 ?�3� M��8�� � 7^ ���:;� %9� Od�>����� �� ���:;�

 Q�F �P0 M@�� )* <� � 4�0 .*�� 5��06 M��8��

 ��@������ A� 5��i��� .�3�@ .�	 �@��0 .��A 5�� 7�	

 ?�3� � 4�0 1J^ .*�� )P*�� 1���* �� 5�=A � 5�=A��z

1� 1@��F\�� 1��=��� )* �=���M�N �u� � �@ )��Z� 13�*

 �� 
���� .�� O\�L .�� �* .�3�7�:� G��i�� Ok;�C� ��@

 <���=�>��� ?�3� )� ��� 7��* )�J�P� .�� ����= .��* �@��0

 .*�� .��9� �� O<�]�J��� 7U� +f�3� A� <� ��@ ��

5��06 �* p9��� G�,�,-� M��8�� dz��;� .����= M,= O��

)iJs� .�� 1���* �� A�3@ ���:;� ?�3� O1�>�A ?�3� ��@

)��=�*?�3� M��N ��@ 1� dBI )* ��� O1�>�A) ���05( .

)*/0�	 �	 /CB� O+�,-� .�� 1;H� )R��= 7��3� ��@

 O.*�� 5��06 ��:;� .�99� � \��3� �� ���:;� ?�3�

�9a� M,= /0�	 ���* � )�	�� O<���=�>��� ��@

.�B= ���� X�&0 .�� �� 1@�K���  

  

5 
3�	 ��)��AQ  

 �� �* 1B@�mN T�f A� )J�,� .��97//Q001  }�&�

 .��� 5�	 w��C��� )����� 5�KB=�� 1B@�mN �=����

 ��3�� � ���� ���L g�N )* )����� 5�KB=�� A� );���3��*

1� 1=����u � �:B� T�f .�� A�.���F  

  

 
 

References 
1. Arzani, H. 1997. Guidelines for assessing the rangelands of different climate zones of Iran. Research Institute 

of Forests and Rangelands, 75 p. (In Persian). 

2. Arzani, H. & M. Abedi, 2015. Rangeland assessment: Vegetation measurement. University of Tehran press, 

304p. (In Persian). 

3. Azarnivand, H., H. Joneidi, M.A. Zare Chahooki & H. Maddah Arefi, 2011. Investigation of the effects of 

some ecological factors on carbon sequestration in Artemisia sieberi rangelands of Semnan province. Journal 

of range and watershed management, 64(1): 107-127. (In Persian). 

4. Burnham, K.P. & D.R. Anderson, 2003. Model selection and multimodel inference: a practical information-

theoretic approach. Journal of Wildlife Management, 67: 655. 

5. Cadotte, M.W., K. Carscadden & N. Mirotchnick, 2011. Beyond species: functional diversity and the 

maintenance of ecological process and services. Journal of applied ecology, 48(5): 1079-1087. 

6. Cardinale, B.J., J.P. Wright, M.W. Cadotte, I.T. Carroll, A. Hector, D.S. Srivastava, M. Loreau & J.J. Weis, 

2007. Impacts of plant diversity on biomass production increase through time because of species 

complementarity. Proceedings of the National Academy of Sciences USA, 104(46):18123-18128. 

7. Carter, M.R. & E.G. Gregorich, 2008. Soil sampling and methods of analysis. Canadian Society of Soil 

Science. CRC Press, Taylor and Francis Group Boca Raton FL. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
12

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-0
4-

11
 ]

 

                            12 / 15

https://dorl.net/dor/20.1001.1.20080891.1399.14.4.12.6
http://rangelandsrm.ir/article-1-966-fa.html


 ���� /������� ��� ��	
� ��� ��
�������/ ������ 1399                                                                                    727  

    
 

8. Casanoves, F., L. Pla, J.A. Di Rienzo & S. Diaz, 2011. FDiversity: a soft-ware package for the integrated 

analysis of functional diversity. Methods in Ecology and Evolution, 2(3):233-237. 

9. Chapin, F.S., E.S. Zavaleta, V.T. Eviner, R.L. Naylor, P.M. Vitousek, H.L. Reynolds, D.U. Hooper, S. 

Lavorel, O.E. Sala & S.E. Hobbie, 2000. Consequences of changing biodiversity. Nature, 405(6783): 234-

242. 

10. Conti, G. & S. Díaz, 2013. Plant functional diversity and carbon storage–an empirical test in semi-arid forest 

ecosystems. Journal of Ecology, 101(1): 18-28.  

11. Cornelissen, J.H.C., S. Lavorel, E. Garnier, S. Diaz, N. Buchmann, D.E. Gurvich, P.B. Reich, H. Steege, 

H.D. Morgan, M.G.A. van der Heijden, J.G. Pausas & H. Poorter, 2003. A handbook of protocols for 

standardised and easy measurement of plant functional traits worldwide. Australian Journal of Botany, 51: 

335-380. 

12. Cornwell, W.K., J.H. Cornelissen, K. Amatangelo, E. Dorrepaal, V.T. Eviner, O. Godoy, S.E. Hobbie, B. 

Hoorens, H. Kurokawa & N. Pe´rez-Harguindeguy, 2008. Plant species traits are the predominant control on 

litter decomposition rates within biomes worldwide. Ecology Letters, 11(10):1065-1071. 

13. Díaz, S., S. Lavorel, F. de Bello, F. Quetier, K. Grigulis & T.M. Robson, 2007. Incorporating plant functional 

diversity effects into ecosystem service assessments. Proceedings of the National Academy of Sciences of 

the United States of America. 104(52): 20684-20689. 

14. Eisenhauer, N., P.B. Reich & S. Scheu, 2012. Increasing plant diversity effects on productivity with time due 

to delayed soil biota effects on plants. Basic and Applied Ecology, 13: 571-578.  

15. Ellert, B.H. & J.R. Bettany, 1995. Calculation of organic matter and nutrients stored in soils under contrasting 

management regimes. Canadian Journal of Soil Science, 75(4):529-538. 
16. Enright, N.J., B.P. Miller & R. Akhtar, 2005. Desert vegetation and vegetation-environment relationships in 

Kirthar National Park, Sindh, Pakistan. Journal of Arid Environments, 61: 397- 418. 

17. Finegan, B., M. Peña-Claros, A. de Oliveira, N. Ascarrunz, M.S. Bret-Harte, G. Carreño-Rocabado & L. 

Poorter, 2015. Does functional trait diversity predict above-ground biomass and productivity of tropical 

forests? Testing three alternative hypotheses. Journal of Ecology, 103: 191-201.  

18. Fortunel, C., E. Garnier, R. Jofre, E. Kazakou, H. Quested, K. Grigulis, S. Lavorel, P. Ansquer, H. Castro & 

P. Cruz, 2009. Leaf traits capture the effects of land use changes and climate on litter decomposability of 

grasslands across Europe. Ecology, 90(3): 598-611. 

19. Gerisch, M., V. Agostinelli, K. Henle & F. Dziock, 2012. More species, but all do the same: contrasting 

effects of flood disturbance on ground beetle functional and species diversity. Oikos, 121(4): 508-515. 

20. Goharnejad, A., P. Tahmasebi, E. Asadi & J. Motamedi, 2017. Comparison of Species Richness and FAD2 

Functional Diversity in Order to Estimate the Biomass Production in the Central Zagros. Iranian journal of 

Range and Desert Research, 24(1), 1-15. (In Persian). 

21. Grime, J.P., 1998. Benefits of plant diversity to ecosystems: immediate, filter and founder effects. Journal of 

Ecology, 86(6): 902-910. 

22. Guerrero-Ramı´rez, N.R. & N. Eisenhauer, 2017. Trophic and non-trophic interactions influence the 

mechanisms underlying biodiversity-ecosystem functioning relationships under different abiotic conditions. 

Oikos, 126: 1748-1759.  

23. Hammer, Q., D.A.T. Harper & P.D. Ryan, 2001. PAST: Paleontological Statistics Software Package for 

Education and Data Analysis. Palaeontologia Electronica, 4(1): 1-9. 

24. Hector, A., T. Bell, Y. Hautier, F. Isbell, M. Ke´ry, P.B. Reich, J.V. Ruijven & B. Schmid, 2011. BUGS in 

the Analysis of Biodiversity Experiments: Species Richness and Composition Are of Similar Importance for 

Grassland Productivity. PLoS ONE, 6(3): e17434. 
25. Holechek, J.I. & D. Galt, 2000. Grazing intensity guidelines. Rangelands, 22(3):11-14. 

26. Houghton, R.A., 1995. Changes in the storage of terrestrial carbon since 1850. In: Lal, R., Kimble, J. M., 

Levine, E., Stewart, V.A. (Eds.), Soil and Global Change. Lewis Publisher CRC, Boca Raton. pp. 45- 65. 

27. Jafarian, Z., M., Dehghan, F., Barjasteh & M. Kargar, 2020. Determination of effective environmental factors 

on plants functional diversity and species diversity in Ravar rangelands. Journal of Plant Ecosystem 

Concervation, 7(15):1-22. (In Persian). 
28. Jenkinson, D.S., 1977. Studies on the decomposition of plant material in soil. V. The effects of plant cover 

and soil type on the loss of carbon from 14C labeled ryegrass decomposing under field conditions. Journal of 

Soil Science, 28(3): 424-434.  

29. Joneidi, H., A. Sadeghipour, N. Kamali & S. Nikoo, 2015. Effects of land use change on soil carbon 

sequestration and emissions (case study: arid rangelands of Eivanakei, Semnan province). Journal of Natural 

Environment, 68(2): 191-200. (In Persian). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
12

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-0
4-

11
 ]

 

                            13 / 15

https://dorl.net/dor/20.1001.1.20080891.1399.14.4.12.6
http://rangelandsrm.ir/article-1-966-fa.html


�)3�� 748	 9�:	*�+ ,-
. /
0+1 �
.��. �- ���02 �30�4�4�.�	 5 6�
                                                                     ...728  
  

 

30. Kitayama, K. & S. Aiba, 2002. Ecosystem structure and productivity of tropical rain forests along altitudinal 

gradients with contrasting soil phosphorus pools on Mount Kinabalu, Borneo. Journal of Ecology, 90(1): 37-

51.  

31. Koutika, L.S., T. Choné, F. Andreux, G. Burtin, & C.C. Cerri, 1999. Factors influencing carbon 

decomposition of topsoils from the Brazilian Amazon Basin. Biology and Fertility of Soils, 28(4): 436-438. 

32. Magurran, A., 2005. Measuring Biological Diversity. Blackwell Science, Oxford. 
33. Martinez-Sanchez, J.L. & L.C. Cabrales, 2012. Is there a relationship between floristic diversity and carbon 

stocks in tropical vegetation in Mexico?. African Journal of Agricultural Research, 7(17): 2584-259.  

34. Mason, N.W.H., D. Mouillot, W.G. Lee, & J.B. Wilson, 2005. Functional richness, functional evenness and 

functional divergence: The primary components of functional diversity. Oikos, 111: 112-118. 

35. Mensah, S., R. Glèlè Kakaï & T. Seifert, 2016. Patterns of biomass allocation between foliage and woody 

structure: The effects of tree size and specific functional traits. Annals of Forest Research, 59: 49-60. 

36. Mokany, K., J. Ash & S. Roxburgh, 2008. Functional identity is more important than diversity in influencing 

ecosystem processes in a temperate native grassland. Journal of Ecology, 96(5): 884-893.  

37. Motamedi, J., E. Azad mosavi, M. Miryaghoobadeh & M. Souri, 2019. Desirability of habitats of Jashir 

species (Prangos ferulacea) in mountainous rangelands of Urmia. Rangeland, 13(3): 408-442. (In Persian). 

38. Mouchet, M.A., S. Villéger, N.W.H. Mason & D. Mouillot, 2010. Functional diversity measures: an 

overview of their redundancy and their ability to discriminate community assembly rules. 

Functional Ecology, 24(4): 867-876. 

39. Mouillot, D., S. Villeger, M. Scherer-Lorenzen & N.W. Mason, 2011. Functional structure of biological 

communities predicts ecosystem multifunctionality. PLoS ONE, 6(3):e17476. 

40. Omidipour, R., A. Ebrahimi, P. Tahmasbi & M. Faramarzi, 2019. The relationship between functional 

richness, functional evenness and functional divergence with ecosystem function in a cold steppe rangeland 

of Marjan, Boroujen. Rangeland, 13(2): 504-521. (In Persian). 

41. Peichl, M. & M.A. Arain, 2007. Allometry and partitioning of above- and belowground tree biomass in an 

age-sequence of white pine forests. Forest Ecology Management, 253: 68-80. 

42. Petchey, O.L. & K.J. Gaston, 2006. Functional diversity: back to basics and looking forward. Ecology Letters, 

9(6): 741-758. 

43. Peterson, E.B. & B. McCune, 2001. Diversity and succession of epiphytic macrolichen communities in low-

elevation managed conifer forests in Western Oregon. Journal of Vegetation Science, 12: 511-524. 

44. Polglase, P.J., A. Reeson, C.S. Hawkins, K.I.  Paul, A.W. Siggins, J. Turner, D.F. Crawford, T. Jovanovic, 

T.J. Hobbs, K. Opie, J. Carwardine & A. Almeida, 2013. Potential for forest carbon plantings to offset 

greenhouse emissions in Australia: economics and constraints to implementation. Climate Change, 121: 161-

175. 

45. Rawat, M., K. Arunachalam, A. Arunachalam, J. Alatalo & R. Pandey, 2019.  Associations of plant functional 

diversity with carbon accumulation in a temperate forest ecosystem in the Indian Himalayas. Ecological 

Indicators, 98: 861-868.  

46. Ruiz-Benito, P., L. Gómez-Aparicio, A. Paquette, C. Messier, J. Kattge & M.A. Zavala, 2014. Diversity 

increases carbon storage and tree productivity in Spanish forests. Global Ecology and Biogeography, 23: 

311-322. 

47. Schumacher, J. & Roscher, C., 2009. Differential effects of functional traits on aboveground biomass in semi-

natural grasslands. Oikos, 118: 1659-1668. 

48. Sheidai Karkaj E., I. Jafari Fotomi & S. Sasanifar, 2016. Application of different computation methods for 

estimating soil sequestrated carbon (Case Study: Chaharbagh summer rangelands, Golestan province). 

Rangeland, 9(4): 420-430. (In Persian). 

49. Sheidai Karkaj, E., A. Sepehry, H. Barani & J. Motamedi, 2017. Soil organic carbon reserve relationship 

with some soil properties in East Azerbaijan rangelands. Rangeland, 11(2): 125-138. (In Persian). 

50. Souri, M., N. Kamali & P. Asouri, 2019. Effects of grazing intensity on the rate of carbon dioxide emission 

(Case study: Ghoshchi rangelands of Urmia), Rangeland, 13(1): 113-124. (In Persian). 

51. Steinbeiss, S., H. Bessler, C. Engels, V.M. Temperton, N. Buchmann, C. Roscher, Y. Kreutziger, J. Baade, 

M. Habekost & G. Gleixner, 2008. Plant diversity positively affects short-term soil carbon storage in 

experimental grasslands. Global Change Biology, 14(12): 2937-2949. 
52. Taghipour, S., M. Hassanzadeh & S. Hosseini Sarghein, 2012. Introduction of the flora, life form and 

chorology of the Alla region and Rudzard in Khuzestan province. Taxonomy and Biosystematics, 3(9): 15-

30. (In Persian). 

53. Tahmasebi, P., M. Moradi & R. Omidipour, 2017. Plant functional identity as the predictor of carbon storage 

in semi-arid ecosystems. Plant Ecology Divers, 10(2-3): 139-151. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
12

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-0
4-

11
 ]

 

                            14 / 15

https://dorl.net/dor/20.1001.1.20080891.1399.14.4.12.6
http://rangelandsrm.ir/article-1-966-fa.html


 ���� /������� ��� ��	
� ��� ��
�������/ ������ 1399                                                                                    729  

    
 

54. Tilman, D., J. Knops, D. Wedin, P. Reich, M. Ritchie & E. Siemann, 1997. The influence of functional 

diversity and composition on ecosystem processes. Science, 277(5330): 1300-1302. 
55. Trenbath, B.R., 1974. Biomass productivity of mixtures. Advances in Agronomy, 26: 177-210. 

56. Turnbull, T., J. Wainwright & R.E.A. Brazier, 2008. Conceptual framework for understanding semi-arid land 

degradation: ecohydrological interactions across multiple-space and time scales. Ecohydrology, 1(1): 23-34. 

57. Vandewalle, M., F. de Bello, M.P. Berg, T. Bolger, S. Dole´dec, F. Dubs, C.K. Feld, R. Harrington, P.A. 

Harrison, S. Lavorel, P. Martins da Silva, M. Moretti, J. Niemela, P. Santos, T. Sattler, J.P. Sousa, M.T. 

Sykes, A.J. Vanbergen & B.A. Woodcock, 2010. Functional traits as indicators of biodiversity response to 

land use changes across ecosystems and organisms. Biodiversity and Conservation, 19: 2921-2947.  

58. Zareii, F., H. Joneidi & P. Karami, 2019. Effect of conversion of rangeland to Forest cultivation on carbon 

emission changing in soil (case study: Sanandaj Rangeland). Journal of Range and Watershed Management, 

72(2): 391-408.  

59. Ziter, C., E.M. Bennett & A. Gonzalez, 2013. Functional diversity and management mediate aboveground 

carbon stocks in small forest fragments. Ecosphere, 4(7):1-21. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
99

.1
4.

4.
12

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
24

-0
4-

11
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            15 / 15

https://dorl.net/dor/20.1001.1.20080891.1399.14.4.12.6
http://rangelandsrm.ir/article-1-966-fa.html
http://www.tcpdf.org

