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Abstract Article Info 

Background and objectives: The C-S-R (Competitive-Stress Tolerance-Ruderal 

Strategy) theory has been proposed as a framework for the functional classification 
of plants and for predicting how plant community structure changes along 

environmental gradients. It is expected that these strategies are balanced according 

to the primary factors affecting vegetation survival and distribution, such as 
environmental (climatic and edaphic) conditions. In this context, soil characteristics 

play a key role. This study was conducted to investigate the relationship between 

plant CSR functional strategies and soil properties in the Gandaman wetland, 

located in Chaharmahal and Bakhtiari Province. 

Methodology:  To examine the relationship between vegetation cover and 

environmental factors, the local flora was first identified, and the distribution of 

plant types was mapped using field surveys and a Global Positioning System (GPS). 

Vegetation sampling employed a randomized systematic approach with nested 

plots. Specifically, along 11 transects, 55 main plots were established, 
encompassing a total of 275 subplots. In each subplot, the percentage cover of plant 

species and litter was recorded. Key plant traits -leaf area (LA), leaf dry matter 

content (LDMC), and specific leaf area (SLA)- were measured for the species 
present, and plant strategies were classified according to the method of Pierce et al. 

(2013). In total, 55 soil samples were collected from the center of each main plot at 

a depth of 0–30 cm. The soil samples were analyzed for nitrogen, organic matter, 

phosphorus, potassium, sand, clay, silt, pH, electrical conductivity, and calcium 

carbonate content. To assess the relationship between plant strategies and soil 

factors, a generalized additive model (GAM) was applied using R statistical 

software. Additionally, multiple regression analysis was used to determine the 

influence of soil characteristics on the spatial dominance of CSR plant strategies. 

Results:  The study identified a total of 14 plant strategy types in the region. The 
most species-rich family was Poaceae, represented by 11 species. Data indicated 

that certain species with the highest competitive (C) scores also exhibited the 

highest LDMC values. Consistent with previous findings, stress-tolerant species 
generally displayed low SLA values, reflecting slower growth rates. The research 
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also suggested that low LDMC and high LA and SLA values may indicate species 

with high ruderal (R) scores. The results demonstrated a predominance of the 

competitive (C) strategy, particularly in the central part of the wetland, with the R 

strategy becoming more dominant towards the wetland margins. The stress-tolerant 

(S) strategy was relatively uncommon. The GAM model results showed that among 

the three strategies (C, S, and R), the ruderal strategy had the highest R² value 

(0.44), followed by the stress-tolerant strategy (R² = 0.41), and the competitive 

strategy (R² = 0.39). 

Conclusion:  This research showed that the functional traits and selected strategies 
of plant species can provide valuable insights for natural resource managers when 

evaluating ecosystem constraints and planning for sustainable use. Moreover, it 

may be possible to predict how species with particular strategies will respond -either 
positively or negatively- to changes in stress levels, such as those resulting from 

environmental variation. 
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�	
��
�� <S>, <�'
 ���� R&�.7  �  ����� ���  

  ��Y�  ," �;��  �<����"�  ,�5�  ,�2�  62GC-S-R  

  6l�*� �� ��7� Q]= �; ����100  	�� 9B�� ���� ��� !�.O�

R    ,/*�3.6.1   �!�
;�� �&
R� 1��gY; 
�&��  ���
B��O

9����"2a     ��3 ���� [�� ,�:�I� �!
� ����J� �� d��I�

	�� !� �!�.O�R   ���� U{" .�&��  ���
B��O   Q��Y� ,�"�J�

C
S
R  ��5�  b�"�  ��  Q]=  aI"  !��&    (��  
N��#��

"� !%
�  �.G Q����� 9W��l �   )PLS = #� ���X�"� �� (F� -

����) �����*= �����Auto-PLS  ,�*� !� 
("autopls"   #�

��d&  	��  !�.O�R  �3 	�T��.    6&�2� !�<����"� �; ,�5��   ��

 = (�� #� ���X�"�F�����  �2��&  ����    NS�� aI"  ���X�"� ��

  #�  [�!Pixel wise  !�  	��!�.O�  R    ,/*�3.6.1    ���X�"� �� �

,�*� #�  ��;(raster)  
(rgdal)  
(caret)  
(scales)  
(ggsn)  


(sf)    �(RStoolbox)  �3 (�Y�� �&
R� 9� ����.   1��gY;

� ,�5�#
� �
J�&  !� P�B ��;!
���O  ,�:�I� �!
� ,5I��  

	�� !�  !�.O�GIS  %�!� #� ���X�"� �� ��#���� �&��5� ���& ��� 

Q]= 9J� P�B 9��
� ��3  �&��  ,�2� ��$�&��#0 !� �;

)5.(  

 �	
��
�� � ��� T���� ���U=+&  

  62G <����"� f���!��  ��;,�
 ��  J� 9��
� ��  �I�

  #��YG (���  Y��8�,�O�&  )Generalized additive model ( 

(��  .�&��  ���X�"�  ��YG 8�Y��,�O�& ����J� 

��&����!�=�� 6"� ,�  L*� (����; 8�Y�� �IB,�O�& 6"� 

� �
B .�� #� (����; �IB ,�"
� ,�O�& )  6"�12!�  .( 

(�� ��YG 8�Y��,�O�& m]B�� (�� %
�"� ! �#�G� �IB 

���� ���
3 ,� �����; 9�3 ��J�� u"�=  �!  1����  .����

�
G� �;#�"!�
Y; !� (����; ��YG 8�Y��,�O�& s�" 

�&���
� 1&� (�� !� 9��J� � ,&.T� ������; ��&e
:
�� � 

Z/�� ,I��! %��� �IB��h 1�� ��;��H�� v��/� �� -

3!� .�
 ,�:�I� �y�l #� 	��!�.O�   �!��0 R  ,/*�2.9.2    �

  ,�*�GRASP  �<����"�  1��  ,I��!  �#�*:��  ���� ��;

� <&� �� (,�*��� ��H��) �;�� (95�*� ��H��) ���B ��; 

�<����"� #� 	��� �; ���� (�� .�&��  ���X�"� Q!
R� �;

 9��
�  1&��Y2�  1����  #�  ���  .�3  ,�O�  !���  ,�� ��G

  (�� #� ���X�"� �� �;��  �<����"� �; �� !�w ��M�� ���B

��YG �O�& 8�Y��  ,(GAM)
    9��
� 1&� ��M�� 1���� 62G

 1&��Y2�  ���"!  ,�5�  �<����"�  �;  �����  6��:�h  ��

  (��  U{"  �  �&��  ,�2�  !�w ��M��  �I�J�  9��
�

� !  ��;��H��  %�
��  ,�  9��
�  1&�  1��  ,�� ��E  %
�"

�<����"� ,�5� � 95�*�  ���X�"� �� ��3 ,�2� �;��  ��;

  �; ���� 
,�*��� ��H�� %�
�� ,� �!�� #� FT�" �&��R� #�

	�� !� ,�� ��G Q!
R� �<����"� ," #� 	���  !�.O�Terrset 

�&��  ����=. 

  

�
,�M   

<,.�, ������ ���+,� � ���� 

��  ��"b  i&���    ���0 6"� ,������  39  ,�
 �   � ;� �  

  ,�  d����51    �  U�G12  �"��3  �!
�  ���
��B �&   !��W

�h .���O� ���&1 �����;�  �;� � � !�&1 ��� ,� ,�:�I�� s 

Poaceae    ��11  ) ,�
 28    � (�7!�Cyperaceae    ��10   ,�
 

)25  ,� .���
� (�7!����!
�  ,5I��  �!
�  ,�:�I�  5  ��V  

�  �;�  �� 9��3 �!�
3  .(��G   )1  ( �   9�3  )2  (V�� ��;  

 �;� �  �� %��� �! ,5I�� !� �
G
�H�� ," .��;���   =�F -

����  � �!
� ������#�  ����  ,5������  <����"����;   �;� �  

CSR  ����  39    ,�
 �;��  Q]=  !�  �
G
���;  ,�
Y�-

��!���  ����1  H�� ,� ,G
� �� .���3��;��   =�F����    
�����

14  <����"��  �3 ��;��� ,�:�I� �!
� ,5I�� !� )30( . 
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 R �2V�
 <S>, :<0=�6& ��.& <>6�& ����� ���  

  

  $�+11V�
  : <0=�6& ��.& <>6�& ����� ���  

+-�� ����� ����� V�
   ���W
�� XY?7  
  <� V�
 �� G-�U&

 ��
 �  

1  Cynodon dactylon -Trifolium repens-Taraxacum officinale  Cyn dac -Tri rep-Tar off  8/206  

2  Carex stenophylla-carex diluta -Potentila anserine-

Polygonum paronychioides 
Car ste-car dil-Pot ans-Pol par  36/28  

3  Cladium mariscus-Carex pseudocyprus-Calamagrosis 

psoudo phragmatis  Cla mar-Car pse-Cal  ps phr  17/559  

4  Eleocharis palustris- Juncus articulates Ele pal- Jun art  75/180  

5  Phragmites australis  Phr aust  60/54  

�	
��
�� <S>, ���� R&�.7  �  ����� ���  

���i&  "� !%
�  PLS  ���  %���   <����"��  C    6W� ��

*�!��  (�� s"����#�"  ) 6"� ��3798/=  R²val  6W� .(

<����"��  R  ���l ���  ) �
� ��Y�665/=  R²val  6W� � (

��� (��� <����"�� S v��y�� �
� )545/ = R²val .(  

   U{"(���; �    ���0 6"� ,� ,� �<����"� ," �; #�

� �3 ���� 8�Y�� ,5I�� 9�   ,�5� Q!
7 ,�  	��� �; ����

�<����"� #� ��0 6"�� �; 9�3)  3(  .  

,�5��;
   �;
$:�    �&#
� �<����"���;�  �  Q��X�  %��� �!

��� Q��;��� �� d��I� ,� �;������    �K� �� d��I� � 6"�

) %�!��Y; � %
*G�;1999 ,3
  !� �<����"� �; ��Y� (

  ����� 6"� �<����"� %0 ��� !��W 9J� ,� z�r�2    !� �

  ��  �����  �$&�  �<����"�  ��  ��Y�  ,3
  %�Y;2 -  6"�  .

 1�� ,�5� �; ����J�2-2 - ) �3 ���� !��W11( .  

 <����"��  ���W! #� � 6"� ,5I�� !� s:�h �<����"� 
�

�� F;�� �<����"�  1&�  ,��h  ,�3�l ,�  .���  m��  
���&

,�
   Phragmites autralis    6��W! ,G!� �� ,�
  %�
�� ,�

.6"�  s:�h  NS��  .���  !�  S��  ,�����B  �<����"� !�  ��

  �
G� .6"�  ���S�� 6��:�h  ,G!� NS��  ,�3�l,�
 �;�  
Cynodon dactylon, Trifolium repens, Taraxacum 

officinale, Cirsium hygrophilum    ��  NS��  ,�3�l  !�

  ��Y�R    ��S��� ��&��    ���� 1&�6"�  .,�
   ��;9YJ�  �����

  ,5I�� !� F��,� � ��!��� 6��
Y�  �&�G !� s:�h Q!
7

�Y�  ��&�,�
  �:�  ��
3  �����  �&�;Juncus inflexus 

Ononis spinosa    ,�
  �  NS��  ,�3�l  !�Cladium 
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mariscus     F��  9YJ��  � <&�  ��!��  NS��  ,����  !�

���*; �I"
��.  

  

  

$�+1  2 $+& �� RZ�- M��
, : PLS  �	
��
�� <� �� ����  

C �������� S �������� R �<����"� 

RMSE (CAL)= 08 /6 

RMSE (LOO)= 8 /6 

R²(CAL)= 856 /0 

R²(VAL)= 798/0 

RMSE (CAL)= ¾ 

RMSE (LOO)= 04/5 

R²(CAL)= 706 /0 

R²(VAL)= 545/0 

RMSE (CAL)= 42 /5 

RMSE (LOO)= 15/6 

R²(CAL)= 723 /0 

R²(VAL)= 665/0 

  

 R �3  :�.
 <S>,P�  :���,�	
��
��) �
��\� ���C ( ) ) ��
 R�%
&S ( � <������) ��R ( ��.& <>6�& �� �� ���, )^� �
 <� <0=�6&

 _�� ��+%& �� �	
��
��2 -2-  �	
��
�� <aDb �+��� *�S, �
��� ����>& )G�� G��  
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�#
� �
J�&  !� P�B ��;!
���O  ,�:�I� �!
� ,5I�� 

V�� ���Y; ,�) 9�3 !� �;��  ��;4  (%���   .6"� ��3 ����  

�� %��� 9�3 ,� ,�
$��Y;  !� v��/� ���B 9��
� �;�

�� Q����H� ��!�� NS�� �"��".��3��   

  

  

R �4<0=�6& ��.& <>6�& �� ���� R&�.7 P��.
 :  
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 �	
��
�� � ��� T���� ���U=+&  

  L&��3 
�Y��W�) �I�J� 9��
� �&�" ,��&� ,� ,G
� ��

�� 1$Y; NS�� !� (...� �O�� 
=
��#���� �2�� .��3��  ��� 

  (�� i&��� .�3 �"!�� ���B 9��
� GAM  !� ,� ��� %���

�<����"� ," 1��  C
  S    �R  ,�����B �<����"�  1&��S�� ��

R2    %�.��  ,�44/0   �<����"�  .���  n�R�B�  �
B  ,�  �!

  F�� 9YJ��R2    �� �����41/0    �<����"��  C  ��5� �&  R2  

�=1�&��  �  ,�%�.�  39/0  ���  %���  �!  �<����"�  ����  .R  

  ���#0 ,G!� ��!�� 8�"��= � ,�&��"� 
�:0 ���� ��;��H��

2    #�  .���3��  ^&  ���#0  ,G!�  6��" ��H��  �H����;��  

M��!�w ��  <����"� ���  S  0 � ^& ���#0 ,G!� �:0 ����  
^;

��&���:� 6&��; � 8�"��=  ��#0 ,G!��  2  ����� %��� �!  .  !�

  �<����"� �� !�w ��M�� ��;��H�� 1��C    �:0 ���� � ,�&��"�

  �"��=  ���#0 ,G!� 8�2    %��� �! ^& ���#0 ,G!� b! �

,G!� .��� ���#0 
^& �$���� %0 6"� ,� Q!��� �#�"!�
Y; 

,� Q!
7 �IB .6"� %
�#0 9��W 1&������ �� ,G
� ,�  ,G!� 

1�� �IB ,I��! �
G� ^& ���#0 1&� ��H�� �� ��H�� u"�= 

��&�� .�3 ���#0  Q�G!� ��h ^& !� 1&� (��G �$���� 

F&��  ��h ��;��H�� �IB �!
� �"!�� �� �<����"� ��;

�;��    6"��G  (�)3.( (��3� )5-7( ,X:
���; 

 �#�"!�
Y; ��;��H��  �!
� ,�:�I� �! %��� ����;�    ���� i&  

  #� 97�l  !� ���&#!�  (��G)3 (  �! i&��� 1&�  �� ��&   ������. 

�� ,G
� ,� 
9�3 F&��  b! �7!�   �&�" � ��;�� �IB

  �<����"�  9��5� !� �IB ��h  F&��  �;��H��C    �
B  #�

  .����� %���:0 ����� �� F&  IB�  �;��  F&��  ^;0 � �

 �&�Y� ��&�.O�    9��5� !�<����"� �  S    6��" �7!� .���3��

�� F&  IB�    !� �IB ��h F&��  �;��H�� �&�" � ��&�.O�

 �<����"� 9��5�R  .����� %���  

  

  

1$�+3 $+& �� �+� c#S& ��J���d�
 �����e
&  ������� :GAM �	
��
�� �� ���C-S-R 
RMSE 2R �',f ����f <1�� � ��J���dg
 �����e
&    

67/1  39/0  ����  �:0 )1"� 
(,�&�� )2) b! 
(1 
(8�"��= )2 ( Cstrategy 

18/1  41/0  ����  �:0 )1
( ^;0 )2 "��= 
(8� )2��; 
(6& ���:� ��&)2 (  Sstrategy 

51/1  44/0  ����  �:0 )2 
(,�&��"� )2 
(8�"��= )2 
( 6��")1 (  Rstrategy 

 

 

 
R � 5 :<�=.& ���.�,e
& ������.�� ��������  <0=�6& ��.& �	
��
�� ����C 9����a
7� I�� ��� �0
 R��>
&X�  <
"��  
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 R �6: <�=.& ���.�,e
& ������.�� �������� ��� <0=�6& ��.&� 	
��
��� S 9����a
7� I�� ��� R��>
& �0
X�  <
"�� 

 

 
 R �7: <�=.& ���.�,e
& ������.�� �������� ��� <0=�6& ��.&� 	
��
��� R 9����a
7� I�� ��� �0
 R��>
&X�  <
"��  

  

���i&    (��F�= ,�5� Q!
R� ,�� ��E %
�"� !  ����

  s&��y  (��G  ���Y;  ,�  �<����"�  ,"  �;  ����  ��3

  %
�"� !��� %���(��3� �3 �  )8-13.(  ���� %
�#0 �!��0

  �<����"�R  ) �� �����42/61895  �� !.� ,� �&��  �!�0�� (

  s&�y !��5� #�F  ) %
�#092/61834  (6"�  ��
� ��� 1&� .

  95�*� ��H�� !�2E ,� 6"� s�I� 1&�:0 ���� �"� 
,�&��  


"��=8�  �  "6��  �<����"� ��! �� R  1&����� � ��!�w  ��M��

  1�Y; ,� .��!�� �<����"� 1&� ����� 6��:�h 1���� !� �! �M�

  s������� %
�#0 �!��0�  <����"��  C    �� �����)12/736759 (

��  �!�0�� �&  �y  !��5�  #�  �� !.�  ,�s&  F   %
�#0 

)37/736291(  6"�  �  �� %���  �;�H�� !�2E��    95�*�

:0  ���� �"�  
,�&��b! 
   �  "��=8�  �!  ���  <����"��  C    �

  %0  �����  6��:�h  1����M����  ���  %
�#0  �!��0  .��!�w  � 

<����"��  S   �� �����  )60/422532(  ��  �!�0�� �&    �� !.� ,�

�y !��5� #�s&  F  %
�#0  )68/422463(  6"�   %0 �$���� �

  ,�  6"�H��  !�2E��  :0  ����  95�*� �"��=  
^;0  
 �  8�  
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��;6&  ���:���&  �! ���  <����"��  S    ����� 6��:�h 1���� �

%0 M����  .��!�w   

  

 
R � 8��� <S>, : ����� �	
��
�� �,� & G�a=�b ����C �� ����
�� ��  ��	�� ���� ���  

  

  
 R �9: ���U=+& M��
, a=�bG�  ,� &� 	
��
���  ����� C � �� ����
�� ����	����  ��� � 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

2.
1.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
05

 ]
 

                            15 / 21

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.1.6
https://rangelandsrm.ir/article-1-1263-en.html


  ���� )PQQQ
�QQQ&19 ����� )2 )1404      
  

 

138 

 

 
 R �10 :� <S>,������ a=�bG� ,� &� 	
��
���  ����� S � �� ����
�� ����	����  ��� �  

  

  
R � 1 1: �
,M�  ��U=+&� a=�bG� ,� &� 	
��
���  ����� S � �� ����
�� ����	����  ��� � 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

2.
1.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
05

 ]
 

                            16 / 21

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.1.6
https://rangelandsrm.ir/article-1-1263-en.html


������� �	
��
�� ����� ������� ��� CSR�� ����
��  �� ��	�����  ... /  *��� �� � �,��-�  

  
 

139 

 

 
 R �12 :� <S>,������ a=�bG� ,� &� 	
��
���  ����� R � �� ����
�� ����	����  ��� � 

  

 
R � 13�
, :�M ��U=+&� a=�b�G ,� &� 	
��
���  ����� R � �� ����
�� ��� �	���� ��� 

  

<9�
, � l%� ����  

�h�1&��  ����   �;��  � !�1&    ,�:�I�Poaceae    ��11    ,�
 

�
�.  ���� ,� ,G
� ���;�  ,�:�I� 1&�B�� 
�  ,�
  #��;�    ��

��S�� 1&  ���#��   W! ����  ��S�� 1&  ��5� ̀ �� ^�B ���� �&  ) 

LDMC(    �!  .��  %������.��  �:�l!�,�  !�    (��8&��   


W!����� 6���;  ,�
  %�
��  ,��;�&  �" �3! ���&  �!��  � � 

��5��&    8�LDMC  �  ,�O�  �K�  !���  .��
3 1&    ��;���

�  ��  jS�Y�l�1&  �W��6�  �  ,�  6"�  L��������  ,�
 �; � 

  ���Y��:�Y3�    !� �! (��O �3!�������B    ���) vW
��  #�h0

,�
Y���� ;��  ,� c��3 � ( �  � �����  )25(  %�3 �IW �� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

2.
1.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
05

 ]
 

                            17 / 21

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.1.6
https://rangelandsrm.ir/article-1-1263-en.html


  ���� )PQQQ
�QQQ&19 ����� )2 )1404      
  

 

140 

 

� 
�3!�!�
&  :
�"�� 8�/y ��
3  �.O� ,� �T�� �F&  ��5��&  

LDMC  �� .�
3    ��
Y�,�
 ��;  ��5�  F��  9YJ���&  

1�&�=  SLA    �!6�� ,�  j���*� �3! 6��"  8�  � %��� �;�� �  

)12�  32(.  ��5��&  SLA   �=1�&  ����   %�;��    c
� #� 9YJ��

  F��:
���� ��8*�  8� �3! 6��" �
  6"� (
Y��  )9  
27 

  �36(.  ���� ,� ,G
� ���;�  F;�<= 1&���5� 
�&  8�LDMC   

�  �S��  LA، SLA ��,�
  �$���� ���
��;�&  ��� ��#��  S��  �

 ,���B��!  .�3��  !�  �1�  �<����"� ,5I�� %�;��   ��;CS  


CS/CSR    �C/CSR  ,�
  F3
=  �7!�  ,�  ,G
�  ��  ��;

�<����"� 
�;��   1��  1&�  !�  �  ���� 9���� �!  s:�h ��;

  �<����"�CS �<����"� 1&� s:�h ,�
  .�
� s:�h �<����"� 


Cladium mariscus    ����W!  ��Y�  ��60  ,�
  .6"� ��

����W! ,:�"��E -  9�:� ,� s���� 1&� ,� .6"� F�� 9YJ��

�� ����W!  �<����"�  1�3�� �7���  #�  ��&  %�
��  ,�  ���
�

 � �
3 ,�O�  �K� !� NS�� !� U��Y��� ,�l�� ,� ^&�.�

 �  (6�
�!)  �I�J�  Q����H�  s�3  ,�  ,G
�  ��  �O��  #�

  ���E	��    ��  
F����  �  ��  L"
�  �3!  9RO  %�&�=  !�

) �3�� F�� ,� 9YJ�� ����l9  �<����"� .(S/SR   ��!��

  ,�
  ^&  �2��  .6"�  ,5I��  !�  ������O  1&��Y�Glaux 

maritima    %�.�� ��!�� ,�
  1&�LDMC    6�� � 6"� 1�&�=

`�� %�
� !���0 ��� 1&�  ���  1&� ��;6"�    9�:� 1�Y; ,� �

��  ��2���=�  ,�  �
3  ����  �7!�  ��G  ,�  %�;��  1&�  !

  1&� 
�
3 ,�O�  �K� !� `�� N0 !��5� �7!� 
`�� ^�B

F;�<= !� c
y
�) 6"� ��3 ��p .�� �$&� ��;28    �22  .(

,�
  %�
� 8� !� S�� F�� 9YJ� �<����"� ��Y� ��!�� ��;

  ,�
  .6"� ,5I�� !� F�� 9��
� %�
� 1�&�= �$���� ,5I��

Phragmites australis    ,�:�� �<����"� ��!��C    1&� .6"�

  ��"��� �I�J� L&��3 ��!�� � ��!
B 6"� ��Y� ,5I��

F;�<=  .6"�  NS��  ,�5�  ,�  6�*� !
�l  .��  �$&�  ��;

  ����� �! �$�X30 � F�� %��� d���� !� ����W! �<����"�

���� ��� )6  �29( .  

  � �Y��W�  
���B 9��
� ��M��  6J� �;��  ,���G !��5�"�

 ��$�&�! %�
� 9��
� #� ,�"� 1&� ,�:�I� �� � 6"� ��*&#

 �
Y�  Z/��  %�
�  ��  �!  �;��  ���
G  F����=  9��  �

)18  .(����  �;��  Q���Y�G� d  �/��  L&��3  9�:�  ,�  v

 ,� �2�0 �� 8��l �I�J�    �I�J� 9��
� ��M�� 6J� Q�3

�� !��W v��/� 1�Y� �I�J� 9��
� %��� #� ,��:�  ���� 

�" 9��� ��E �& ^& �2�� 6"�s    #� �;��  Q���Y�G� .&�Y�

  ,�:�I� �!
�  ,5I�� !� .�
3 �$&��&  %�
�  6��M  9�:�  ,�

  �I�J� L&��3 �&�"� <&��;� �&#
� �! �� P�B    F����=

<����"�  �;��  ��;���3��  ��M��.    
i&���  d��I� �:0  1���  

6O��   �  ��&���:�  6&��;  
,�&��"�  
8�"��=  %�.��  
P�B

^;0    9��
� 1&��Y2� #�  ���B  �� !�w ��M��  �<����"� c
�

  ���/���,�
   ��;  �;�� ���
� ,5I�� !�  
9��
� 1&� 1�� #� .

9���  1&��Y2�  �:0  ����   �<����"�  ,"  �;  ��  !�w ��M��

,�O�& �� ,� 6"� ,5I�� !� �;�� ) 1�55J� �&�" ��;8    �

13�I� ( ,G
� ��  P�B �:0 ���� ���Y� ��E �; .�!�� 65�

) (��3� ,�9-7 �<����"� �� ��;�� �IB F&��  �:0 ���� (

S  %��� !� �<����"� 1&� ���� 1&�� ��� %��� �!  ���� �� �&�;

��  6O�&  ��Y�  �:0  �<����"�  ��  �:0  ����  .�
3C    ���!

9J� !� �<����"� 1&� �
G� �$���� � 63�� �&�Y� ��&�.O�-

  �<����"� �� � �
� �:0 1��� #� ��h ��;R    ��;�� ����!

 �� %��� ,� ��� %�&�Y� �! �&�Y�,�
  �;�  1&� ��!�� ��;

�� �3! ,�X30 L&��3 !� �<����"�  1�Y� ,� ��E �; 
����

)  �3��  ,�3��  �!  �
5:��  ��:
�  L&��3  ��$�*&#  6"�10  .(

  �<����"� 1��gY;S    �&�Y� ��&�.O� ����! ^;0 ��  %��� �!

��%��� !� ^;0 �
G� ���;� %��� ,� �;�  1&� �3! ��;

�&�T�0 #� 
6"� �<����"�1��# � ����*;
� d���� ,�  ��;

  #�  !��  i&���  1&�  6"S��  ^;0  %�.��  ��!��  NS��  m����

 � 1;p6"�  .  %�
�� ,� P�B 6O�����H��   ���B 9��
� #� 
  

,�
  L"
�  �;��  �<����"�  N�/����;   ,5I��  1&�  !�  �!

�� ,�G
� � 13 
b! Q�!p 6�*� P�B 6O�� �W�� !� .���

  F5� %�;��  
Y� � �3! � ,&wH� !� ,� 6"� P�B !� 6��"

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

2.
1.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
05

 ]
 

                            18 / 21

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.1.6
https://rangelandsrm.ir/article-1-1263-en.html


������� �	
��
�� ����� ������� ��� CSR�� ����
��  �� ��	�����  ... /  *��� �� � �,��-�  

  
 

141 

 

�� �X&� ��M
���) �15  .(#� P�B 6O��   
6�
�! %�.�� d&��

,&
2�  P�B  �,�  �"��"� aI"    F3
=  ��!  �&�wh  ��
�

�!�� F5� �;��   )37(.    ,I��!  b! �7!� ,�:�I� 1&�  !�

 �<����"� �� �! ��;�� �IBC �� %��� %0 �$���� ,� �;�

  ����Y� ��!�� b! 1�&�= �&��5� !� �<����"� 1&� ,� 6"�

  ���2�6"�  ����� ���J� 9��� b! �S�� �&��5� �  !� ��

,�
  6��W! .6"� �;  

  �<����"� �� !�w ��M�� 9��
� �$&� #�C    P�B ,�&��"� 6"� 

�� %��� �! �&�Y� ��;�� ,I��! ,� �<����"� 1&� ,� �;�

1�&�= �&��5� !�  ��pH    .�!�� ���2� ����Y�pH  ,� P�B !
�

6J�  �!  ���  8�5�*�  ��h  �  8�5�*���  !��W  ��M��  .�;�

  F5� 1&��Y2�pH    !� �&�wh �7��� 6�:]l (���� 
P�B

  P�B6"�  �&�wh  �7���  NwG  6����W  �$&�  Q!���  ,�  .

  ,� ���&# �$�*���pH    !� �&�wh �7��� .�!�� P�BpH    ��;

6�:]l 
v��/�  F&�.O�  �� S
Y�� ��!�� ����X�� ��;pH  

�� ���= F;�� �&�wh �7��� 6�:]l  .���pH    z��� �&���W

��  F;�� ���  ���� �!��y �&�wh �7��� 6�:]l ,� �
3

  ,� �
3 ��;��� ���  !� �&�wh �7��� �
�Y� � ���� ���=

���$�*&# L&��3 �$���� 1&.6"� s�W! %�;��  ��!�� ��;  

���&i  �&1  d�5J�  "!��  ,�  ���  %����    F3
=�;� �    ��

���!�� Q�X7 b�"��  <����"� � ���;   �;��   = !��F��� �  

M����  J�  9��
��I�     F3
=  ���;��  M��  %0  ��I:��  ���  

  F3
=� ;��  "
��  ���
8�*   ,5��  ,�  6�*����� 

�
�
*������  *��!�  ���!�����   � � 6"��%�
�  ��%�    ,� ���

�  ���X�"�#  ���!��  Q�X7�  <����"�  c
�  ��   ,�
  �&�;  

 �;� �   ����
��  #!�  !�&���  ���J�&�2��  "
���8�*�;    �

�= ���X�"�&!��    !��W ,G
� �!
� �2�0 #����.  �gY;�1  "!�� � 

H���Q��   <����"� � �;  3  (
�  !��s  J��I�  �����
�    !�

M�� �!
���  J� 9��
��I�  ��� �� �s    F3
=�;��  �� F�  

��2�� �;� ,��!�.  

NS��  l  #�  %���� �z  ��h�  ,�
 �;�   �;�� 
  

 =�g� ��  "
���
8�*  #&���& �;�  �����  B��������    �

#&��$�*   ,��RJ���!��
�G�2�  %� ���=  ��O�   Y;��6   �
O

����:���  � ��� .6"�& 1  �2� � Q]��� �� ,5I�� &Q��  *��!�� 

p � 6"� ,2G�
�&%��X�   ���
G ��J��  �.� #� ,�& ̂   NS�� ��

�!� !�f��   ,� ���*;  �
B�  � ,�& 1  �2�&Q��    � ���*; vW��

 %0����  P!�  �!  �;�2�  9��
�  .��� & ������    #�  NS��

,�3w �;�  :� ,�3�� �M� NS�� �� !�� �    ,� �y�l (�l !�

��� 6���v  "
���
8�*  N�� #� !�0�  �I� �� dw=&��   !� %0

�2� �����&Q��  � � 6"� ��3 ,�"��&1  0 c
y
�&���    NS��

�2� 9��
� .6B���� �;�
B ����/� ,� �! &�    %����  NS��

�;�
�#�  ���X�"�  9��3�  3�Y���&    Q�X*O  �  �!��  �����

 �!�#  L"
��1  3�l�,  ��E  
%����  NS���  ��F    
�l  #�

F�0#
" ��;� �RO �
 ��E�  h�� 	�� #�T����J� 
�;�6  #�

 dl�� N0���  ���Y;  � 63���� ����!&,  ��� N0�  #!����� 
 

7  �  !��3  Q�X�/���   6"� 

)https://fa.wikipedia.org/wiki/   �� ,� .(%����  NS��& �  

�  ��& 1  �2�  9��
� & �  ��G�  �� �  q���; �  /�0�!��.�   �

 %�
/�0!���
  "�"�  Q����W�  �  ��E  (���� �   n
RB  !�

F�0  ��  ,���5�#
"�  ���  .���  ,���5�& i  �& 1  �  ,�:�I��.  

�����
�  ,�����  !�!&. ��;�  ��& �&��  �t�Xl  ��  �  !�&1  

��� ,� ,�
$��Y; (�r� %�
�� ,� ��! !��� NS��& i  �&1  5J��d 

  ��� %���� %�;�  <����"� Q��Y� ��� S  *� NS�� !� S���!� 

  8�6"�  �  ,�&1  �  �����$��   !� NS�� ,g���E ,� 6"� %0

F�0 }����#
"    �& �  ��%�.   S���  �;�
� �  3�Y���&   !��W

 ���   =  6���5�  %����F3
   � ;��  *��!�    U=  
6"�  8�

��& �  ,����� !���;  l��� �&  �" NS���  �����O �
3�  ,�
 ��;  

 <����"� Q��Y� ���  S  �.O� S��&F  & ���    NS�� 9YJ� %�
� ��

 �2� 9��5� !�&Q��  �gY; 
��! S���1  � !
�l ����   ,�
 ��;  

<����"�  Q��Y�  ���  R  3�l  !�  S���,  �  NS�� ��$��  ���& 9  

y�!��  S��N  ��E ��  ��F    ��!� � NS�� m���� ����� �l #�

�
 ,��;    � 8G�2�&,:�*�   y�!� #��  �����    NS�� ,� m����

�� ,� 6"�& �  ,�������;  ��&�&� �  ��E�  ���  	���    � NS��

y�!��  �����  3�l�,   =  NS������    �K�  !�  ��  U=  .��� 

 1��gY;  �  ,5I��  !�  �
G
�  ���Y�G�  Q]���  1�O� 

��  Q�Kl]�^&e
:
  �  #�  97�l &1    ,�  6"�  	#S  ,�:�I�

:
)*��1  p&L��  ��  ��&�&��  J7�a    #�  ,����Y3
;  �

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

2.
1.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
05

 ]
 

                            19 / 21

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.1.6
https://rangelandsrm.ir/article-1-1263-en.html


  ���� )PQQQ
�QQQ&19 ����� )2 )1404      
  

 

142 

 

�/�& s�; �  ���!&,  �& 1  <����"�  ,5I��&^   
�G���   ,�

 ��  �   6t�Xl  !�  �  ��!�0  9Y�&�&6    Q����W�  %0  �����

������ �� P!��� �!����.  

  

 

 

References  

1. Bakker, J., & W. Scott, 2001. Competitive abilities of introduced and native grasses, Plant Ecology, 157: 

119-27. 

2. Bremner, J. M., & C. S. Mulvaney, 1982. Nitrogen-total. In Metho& of Soil Analysis (A. L. Page et al., Eds), 

Agronomy No. 9, Part 2, 2nd Edn, pp. 595-624. American Society of Agronomy, Madison. 

3. Caccianiga, M., S.V. Bottacin & C. Cattaneo, 2012 . Vegetation dynamics as a tool for detecting clandestine 

graves. Journal of Forensic Sciences, 57: 983–988. 

4. Cerabolini B., S. Pierce, A. Luzzaro & A. Ossola, 2010. Species evenness affects ecosystem processes in situ 

via diversity in the adaptive strategies of dominant species. Plant Ecology, 207(2):333–345. 

5. Farrokhzadeh, B., B. Ghasemi, B. Ataian, & D. Akhzari, 2023. The effect of physiographic factors and some 

soil physicochemical properties on soil organic carbon storage in the rangelsnds of Hamedan Dome's paired 

basin. Journal of Rangeland, 16(4), 846-859. (In Persian) 

6. Grime, J. Philip, 1974. Vegetation classification by reference to strategies.  Nature 250: 26-31.  

7. Grime, Jo. P, 1977. Evidence for the existence of three primary strategies in plants and its relevance to 

ecological and evolutionary theory. The American Naturalist, 111: 1169-94. 

8. Grime, Jo. P., K. Thompson, R. Hunt, J.G. Hodgson, J.H.C. Cornelissen, I.H. Rorison, G.A.F. Hendry, T.W. 

Ashenden, A.P. Askew & S.R. Band, 1997. Integrated screening validates primary axes of plant 

specialization. Oikos, 79: 259-281. 

9. Hashemi Bani U. K., M. H. Salehi & H. Begi Harchgani, 2008. Estimation of soil organic matter by furnace 

burning method in four important plains of Chaharmahal and Bakhtiari province. Journal of Water and Soil 

Sciences, 13(50): 77-89. (In Persian) 

10. Hastie T.J., & R.J. Tibshirani, 1990. Nonparametric logistic and proportional odds regression. Applied 

Statistics, 36 (3): 260–276. 

11. Hodgson J.G., P.J. Wilson, R. Hunt, J.P. Grime & K. Thompson, 1999. Allocating C-S-R plant functional 

types: a soft approach to a hard problem. Oikos, 85: 282–294. 

12. Hunt, R., & J.H.C. Cornelissen, 1997. Components of relative growth rate and their interrelations in 59 

temperate plant species. The New Phytologist, 135: 395-417. https://doi.org/10.1046/j.1469-

8137.1997.00671.x. 

13. Hurlbert, S.H., 1984. Pseudoreplication and the design of ecological field experiments. Ecological 

Monographs, 54: 187-211. 

14. Jafari Haghigi, M., 2001. Methods of soil analysis: sampling and important physical and chemical analyzes 

"with emphasis on theoretical and practical principles". 240 p. (In Persian) 

15. Jafari, M., M.A. Zare Chahoki, A. Tavali, H. Azarnivand & Q.  Zahedi Amiri, 2013. Environmental factors 

affecting the distribution of types of vegetation in Pashtkoh pastures of Yazd province (Iran). Arid 

Environment Journal, 56: 627-641. (In Persian) 

16. Jens, K., S. Diaz, S. Lavorel, I. C. Prentice, P. Leadley, G. Bönisch, E. Garnier, M. Westoby, P. B. Reich & 

I. J. Wright, 2011. TRY–a global database of plant traits. Global change biology, 17: 2905-35.  

17. Keddy, P.A., 1992. A pragmatic approach to functional ecology. Functional , 6: 621-26. 

https://doi.org/10.2307/2389954 

18. Khwarazmi, H., S. Kalantari, M. Sadeghinia & M. J. Qanei Bafghi, 2023. Investigating the environmental 

factors affecting the distribution and growth of Kermani skanbil (Calligonum bungei) species in the pastures 

of Kerman province. Journal of Rangeland, 17(2): 285-295. (In Persian) 

19. Li, Y. & B. Shipley, 2017. An experimental test of CSR theory using a globally calibrated ordination method. 

PLoS ONE, 12(4). https://doi.org/10.1371/journal.pone.0175404 

20. Massant, W., S. Godefroid & N. Koedam, 2009  .Clustering of plant lifestrategies on meso-scale. Plant 

Ecology, 205: 47–56. 

21. McLean, E.O., 1982. Soil pH and lime requirement. In: A.L. Page, R.H. Miller & D.R. Keeney (eds.) 

Methods of Soil Analysis. Part 2. Chemical and Microbiological Properties. 199-224 

22. Mirdavodi, H. R., Z. Jamzad & A. Jalili, 2020. Classification of plant species according to the CSR theory 

(case study: Seven Peaks and Mighan Arak desert). Journal of Plant Research, 32(4): 826-836. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

2.
1.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
05

 ]
 

                            20 / 21

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.1.6
https://rangelandsrm.ir/article-1-1263-en.html


������� �	
��
�� ����� ������� ��� CSR�� ����
��  �� ��	�����  ... /  *��� �� � �,��-�  

  
 

143 

 

23. Mirdavoudi, H. R., A. Jalili, Z. Jamzad & A. Farmahini, 2018. Changes in the strategy of plants in the salty 

habitats of Miqan desert according to CSR theory, Arak. Rangeland and Watershed (Natural Resources of 

Iran), 72(2): 569-585. (In Persian) 

24. Mohammadi Rad, Z., A. Shidai Karakj, M. Mofidi Chelan, & M, Yonesi Hamza Khanlou, 2023. The 

relationship between the morphological characteristics of the medicinal plant Stachys inflata Benth and soil 

and topographical factors. Journal of Rangeland, 17(1): 119-130. (In Persian) 

25. Novakovskiy, A. B., S. P. Maslova, I. V. Dalke & Y. A. Dubrovskiy, 2016. Patterns of allocation CSR plant 

functional types in Northern Europe. International Journal of 

Ecology,  https://doi.org/10.1155/2016/1323614 

26. Olsen, S.R., & L.E. Sommers, 1982. Phosphorus. In: A.L. Page, R.H. Miller, and D.R. Keeney (eds.) Methods 

of Soil Analysis. Part 2. Chemical and Microbiological Properties. 403-430 

27. Pierce, S., R.M. Ceriani, R. De. Andreis, A. Luzzaro & B. Cerabolini, 2007. The leaf economics spectrum of 

Poaceae reflects variation in survival strategies. Plant Biosystems, 141: 337-43. 

https://doi.org/10.1080/11263500701627695. 

28. Pierce, S., D. Negreiros, B. EL. Cerabolini, J. Kattge, S. Díaz, M. Kleyer, B. Shipley, S. J. Wright, N. A. 

Soudzilovskaia & V. G. Onipchenko, 2017. A global method for calculating plant CSR ecological strategies 

applied across biomes worldwide. Functional Ecology, 31: 444-57.  

29. Pierce, S., G. Brusa, I. Vagge & B. EL. Cerabolini, 2013. Allocating CSR plant functional types: the use of 

leaf economics and size traits to classify woody and herbaceous vascular plants. Functional Ecology, 27: 

1002-10.  

30. Rahmani SH., Z. Jafarian Joluodar, A. Ebrahimi & B. Mogaradi, 2024. Classification of plant species using 

CSR strategies in Gandaman wetland of Chaharmahal and Bakhtiari province. Plant Research Journal, 37(1): 

44-61. 

31. Schmidtlein, S., H. Feilhauer & H. Bruelheide, 2012. Mapping plant strategy types using remote sensing. 

Journal of Vegetation Science, 23(3): 395-405. 

32. Shipley, B., 2002. Trade‐offs between net assimilation rate and specific leaf area in determining relative 

growth rate: relationship with daily irradiance. Functional Ecology, 16: 682-89.  

33. Timan, D., 1988. plant strategies and the structure and dynamics of plant communities. Princeton Univers. 

Press. Princeton. 

34. Tribouillois, H., F. Fort, P. Cruz, R. Charles, O. Flores, E. Garnier & E. Justes, 2015. A functional 

characterization of a wide range of cover crop species: Growth and nitrogen acquisition rates, leaf traits and 

ecological strategies. PLoS One, 10: e0122156.  

35. Weiher, E., A. Van Der Werf, K. Thompson, M. Roderick, E. Garnier & O. Eriksson, 1999. Challenging 

Theophrastus: a common core list of plant traits for functional ecology. Journal of vegetation science, 10: 

609-20.  

36. Wright, I. J., P. B. Reich, M. Westoby, D. D. Ackerly, Z. Baruch, F. Bongers, J. Cavender-Bares, T. Chapin, 

J. HC. Cornelissen & M. Diemer, 2004. The worldwide leaf economics spectrum. Nature, 428: 821-27. 

10.1038/nature02403. 

37. Zare Chahoki, M.A., L. Khosasi Ahwazi, H. Azarniwand & A. Zare Chahoki, 2012. Investigating the spatial 

distribution of some soil characteristics of pastures in the east of Semnan using spatial statistics methods. 

Journal of Rangeland.and Watershed, 66(3): 377-399. (In Persian) 

38. Zare, M., A. Ghorbani, M. Moamri, H. Piri Sahragard, R. Mostafazadeh, Z. Hosseini & F. Dadjo, 2023. The 

influence of environmental factors in predicting the habitat of Dorema ammoniacum D. DON. in Nadushan 

pastures of Yazd province. Journal of Rangeland, 17(1): 66-81. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
04

.1
9.

2.
1.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

2-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            21 / 21

https://dor.isc.ac/dor/20.1001.1.20080891.1404.19.2.1.6
https://rangelandsrm.ir/article-1-1263-en.html
http://www.tcpdf.org

