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� D�6BMWP  �ASPT �� C=�� E2�  D�6 >�

 �2F���G�� ��
� 5
�8 >?�=�����H2� D�6  ��;�  �2F�� 9
;� >< �2�4  >?�=��� 	�� I2� �� ��J��
�  ��K�<��	=    �2K� >K� � L�KM�?�

 %;� >� >?�6��9  I�A �� ���)>?�=��� LN	8 D�O6�� �� ( ��� ���N ��1391  ���	  � 1392 � ��3 ���J��
� 	6 �� ��	P  >?2�? >� Q�;H� D���	� �� 

R�S� ����T	O� ;� DS&< .    V2K3M� D�K6����� �� ���&�KA� �� ��6�2����	<�� W���� � �
�A��� �� X8   >K� YKZ���  ���2?�K= 	K6�   C=�K�

BMWP  � �� X8C=�� �NASPT  ;� >�A��� . >< ��� ��[? \
��? �� S] >� ���<��	= >?�=��� LN >^�?   D���� ����K_? D��KA�� ���_�

�� L2ZG� �&< ��@�� I�^ 9
� �� �;����� ���_� � ��`�G� ��J��
�A C=�� >< �BMWP  �N2/64  ;K�N �A;��    �K&< ��K@� D����

�A2�� ��;��� . ���
� C=�� 9�a�6ASPT �
� D�	� S?����N �A;� �� �O��[� \
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;�58  �	K< �K�� .  \
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C=�� 	  ����e� b��H \
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`��*�D�6 ?��?�� )���$ Lf@�*�� LN�	6D�6 

J?�=� ( ge��`N ��2� ��_ �  %��2A� ����;?2��  ��2�

`N� �O� 5B? %��2A� ���  �� 	K� ��D  ��� �K��2] hK 

 ��K�D  K�� ;K��<   	K��O� >KZ�] ��9
  d  ��K�	i�	KK  ��

�jk ���=�A�
 � ���2�
  �A� �O?N)Grebmeier et al., 

1988(.  �i 	�;�
lN�6 	�  9
�  E2K? >� >]2  �� %��2]2�

�A� %��&�� �O?N D���� m_^ � . 9
	 l�� �� %�	i� 9
�

 �� � �;� >BG�� �2Z* � �2* 9�*� 9� �� 1]2� n2GA

     �2Ko^ � p�K�^ D�K6 >K?2T :j^ 1]2� m< 	
��B�

      �2K� �K� Q��KB� D�K6 >K?2T ����	*)Muniz et al., 

2005; Galbrand et al., 2007.(  ����� �&< I	��<

     �K�N �K��� �� LN D���	K� >K?2�? �� ����A W�� >� ��N

  �� �N �
��K� � �P
S* D�6�2�<�* S`�?N � 	F?��2�

�� Q�_?� ��J[
���N �	KT .      >K?2�? 9K
� >KP�
� 	K� ��fKe

 D���	� ���� �K� 	� >�
S6    ���� ��K[? %�K�`�G� �;K���

 �oZk >< �A���H2� � ���� �� �;�
lN  qKZ�M� D�6

  ���� %��K&  D��
� ;^ � )Payakka and Prommi, 

2014.(     �K� � 	��
	KA ������ D�KOP�P  >�A2  9
�	����

    �J�&K�N I	K��< � CMK[  D�	K� 	�[� �Z��H  D�K6

m��A2<� 	� �G���� 	F? >� D��	@ ��N D�6 ;KA�. 

5
�8  �G�� D�6	d�� �� ���&�A� ���
�   �2KF�� >K�

   �K� �KG�� �K�
� %�	i� �A�	� ;K��� )Gerhardt, 

2001(.     hK
 9�*�K
 %�K�`�G� �� E2? 9
� �� Q;H 9`��

�;
� �2 �P
;?�2��� IN    ��2Ko^ Q;Ke � �2Ko^ >< ;���

��[? �N ���*� � �?���	*p	�A� �;�6�  	K� �G�� D�6

 �O?N;���� )Bonada et al., 2006(. �� R�S�  ��KT	O�

`;KK� DSKK&<>KK3=�� b %��KK&�� �KK���B� 	KKF? �
�KK6

 �T�2`N 	��	� �� �O?N qZ�M� D�O6�	T)Artemiadou 

and Lazaridou, 2005( �r	�  ��;��    >K?2�? ��KO?N

 >*	$ >� ��	B� D���	�)Metcalfe, 1989(�  D�O6�	T

;���6 �[
�8 %��`�G� D�	� ��A��� ���
�.  

1AN �T;
� ���2]  �2����	<�K�  gKe��  If�K=� 

���=�A ���] s=	t � �
�jk � >� I��?� �N 1AN >� 

���2] ���
� ��6�� �� �2�.  >K�  �2K�  �KZ<  �KT7
� 

D�6 D�	PZ�e � D���=�A ���2] DS&<   ���K]� 9K
� �� 

�� ;6�  >K<  +KA�8  >K?�=��� ��  >K�  bK��2e  p	�KA� �� 

��	< �A�	� � 1AN D�6 ����� �� �� D�O3=�� qZ�M� 

�� C=�� >Z�] D�6 ���
� CM[�  �	<)Stephens 

and Farris, 2004.( ���2?�=   �K� R�SK� qKZ�M� D�6-

       ��2K� >K� ��K�? �� � ��K&�� �KA��^ DSK�N ��T	O�

   ��K[? I2KZ�� �7�<� m< uGA �7
� >� � �`N �;�
lN

��      ��2K�e >K� �KO?N D�	K� D	i2K� �T7
� 9
� >< �;�6�
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C=��  �K� LN �K&< ���
� D�6  ;K���)Azrina et 

al., 2006.(  9
�	����  C=�K� �� ���&�KA� �K6D  ��K�
� 

��SKK��D ��� �� mKKO����KK
 A2<� ��fKKAm�KK��KK6D  LN

�9
	  �A� � �K�?\
  bK��H  KA	�A�  D�	K� �� � �K3 m 

T ��T;K?	 A�KK� m6�	KK* �KKA����N .KK�5  ��50  W��

�	� qZ�M�D ������
 ����
 < �K&  �6�2K[< �� LND 

 >�A2 >�*�
    �K� ��	K� ��K< >�  �2K�)De Pauw and 

Vanhooren, 1983( �  �	K�
� �� �K�  ��2K   >K�  C=�K�

 �KKP
7Z� ��KK�
�)BBI( C=�KK� �BMWP  �ASPT �

:2O�KK�Z6 ��KK�
� C=�KK� D�KK�k �EPT  C=�KK� �

 ���	8�AC=�� ��2�e >�   LN �K&< ���K
��� mO� D�6

�2�? ����� )Gerhardt et al., 2004 .(    I�Kc� �2K� >K�

  W�� �� �KP
 ���	8�KA C=��    � ��K�
� 5
�K8 D�K6

����� �
	
;� �� ��N K[? >< ;����   ��K@� �;K�6� �

      ��KA � �K`N ��2K� >K� ���K�� 9K
� �T�2`N � LN �&< 

  �K� ;K��� )Czeniawska-Kusza, 2005; Abbasi 

and Abbasi, 2011(.  

C=���6D ����
   A �� ���&�KA� l2K��� m�K� 

D������  p�A� 	� �9 < �� LN >� b��  W����&� 

�	�D     >K�`�G� ��2K� >K?2T �K�  ;K���)Czerniawska-

Kusz, 2005.( D��KK��� D�KK6 m�KK�A 9KK
� �� �KKP
 

C=�� BMWP  >K< �A�      9K� �����KA ;K
v  ��2K�

���;?��A� �ZZ�`�(ISO)   �A� >�*	T ��	H �A�	� D�	� �

�8 	i��W��	8 E��S� �`N D�O� ��
S�N  ���K
��� �   �K&<

 D��] D�O�N ���&�A�  �2K� �� )Blomqvist, 1991; 

Camargo and Gonzalo, 2007.(  m��A D�
�S� ��

 �A� 9
� D����� D�6  >K<     �K
 � V�K= �K�N �K��� >K� 

;?��;? V�3�=� D� �7
� �
�*�	d] >BG��. 

���
� C=�� >�A��� D�	� BMWP   	c<�;K^

 ��2?�K= ��;�      D�K6 >K?2�? �� �2K]2� D�K6�2����	<�� w

����	�     ;K� CMK[� ��J�K�
� �N �;K�� �    �K� XxKA

D�6����� I�;] �� ���&�A�   D��K��� m��ABMWP 

    >�KA��� 	KF? ��2K� C=�� �K� �2K� )Guntharee, 

2003.( �	�? ��
�O? �� �2F�� 9
� D�	����2?�= D�6  �K6

     ��K��� �K  �;K� �K�] m6 �� >?2�? 	6 ��BMWP  �N

;
N �A;� �
�A .�	�? m��A 9
�    ���K
��� D�	K� �K6�

 >B�� 9�  � >?�=����� �N �&<;��� . >< �
�6�����

���2?�= �� Q�;<	6 >�     �	KJ� YKZ�  �K6�2����	<�� D�K6

 9�1  � 10    ��
�K8 � �
l�K� ;^ �;�6� ��[? >< ��2�

 �KK� �?7KK�<� bKK�� ;KK��� )Artemiadou and 

Lazaridou, 2005( . ���2?�K= �>< D�2� >�   >K< �
�K6

 �K���B� 9
	��<     K[� ;K?��� �T�2K`N 	K��	� �� �� 9
	�

�2= >� �� ����� ;�6� �� V�3�=�.   I�Kc� ��2�e >�  >K�
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>?2TP
 >�A�� D�6���	�61 ���O� ��62     �K�
� D�	K� >K<

  ��K��� ;���6 l�� �&< �� ��N ;����? �2=10   YKZ� 

�� � �	T b��B� ��>�    uGKA bK��  �
�?�2  >< �O�	<

 ����� �;?��� �� �T�2`N �� �
l��1   �K*	T ;K6�2= YZ�  

)Guntharee, 2003(. 

>t	T� C=�����
� D�6 >< D�	�  ��K?  �K$�= 

>�A2  �� �;���
 b�H >� ��  �D	T��K<  ;K
��  �K�  �
�	K� 

V�= ��
� sBG�� �G�� ��2� 	F? �
 E�2?�  �T�2K`N 

D�KK6 �N ��T��KKA  ;?2KK�)Czeniawska-Kusza, 

2005( I�K^ 9
� �� �  I��;K��  9
	K    C=�K� m�K�A 

����
� C=�� ���
�BMWP   �A�9`�� >< ��� �� 

 I�KA 1980     >K?�=��� �K&< �KA�	� D�	K�   ��2K� �K6

 �*	T ��	H ���&�A�)Wright et al., 1989(�   �� ;K�� �

     �6�2K[< 	KJ
� �� ���&�KA� D�	K� � �	d  ��_
� �� �N

 �?�xKKKA� 	KKKF? (Zamoea-Munoz and Alba-

Tercedor, 1996)�  9KK�?�y�N)Capítulo et al., 

2001 ( ;�Z
�  �)Mustow, 2002 (�*�
 >�A2 .   

�=	� ��
y2`2� �6 S? m��A Q2O&�   9J?�K�

����� >� D��� 	6 �2�<�  )ASPT (�� 1A���  CM[ 

���� ) I�;]2 (�  >< ;?�	< ��2�e9
� m��A� C=�� 

 �2=�� D	 ��K��e� ��  ���K
���  �K&< LN  ��K�?  >K� 

                                                 
1
 Ephemeroptera 

2
 Plecoptera 

����� E2�_� BMWP L2��� ���2� )Armitage 

et al,1983; Hawkes, 1998 .(  ��K��� C=�� �
S�

  >KB�� 	6 �A2��)ASPT(    >K� ��K�?BMWP   9K
�

  D	KT >?2�? W�� � I�A b3* �>?2�? ���;?� >� >< �A�

 �K�? >����� )Armitage et al., 1983; Hawkes, 

1998(.  

LND�6 �H2�� ��2  ���� >?;� �� D�N� ;���6 

h[= >Z^	� >< �� �;� �	P��  >�	_ ��	< 	F? �� � ;?�

�=��� Q2�� ����  mO��� ;����)Williams, 2005(. 

�� E�2?� Q��  >t 	T��J��
 �6D  K�N�   �KO] >K�   >�KA2 

	O�D ����[< �D ;���6 	i�  ��  � ���� D�O6�J�K�
 

KK�N �KKH2��� � 	KKG= z	KK�� ��D	�KK[  ;KK?��� ��	KKH

)Elmore and Kaushal, 2008(    �KO] 9K�6 >K� �

     �� 5K� >K��� 9K
� �� �K&< ���
��� %��`�G� ��6�

�� p��^� 58�2�.  

       �� �KG�� �K�
� 	Kd�� �
�	K� >K� >K]2  ��

>KK?�=���   E2KK? 9KK
� �KK�6� 9KK�a�6 � �KKH2� D�KK6

>?�=���m��A2<� �� �6  ��K��� D�6  K�`�G� 9K
� > ��

 I�� >]��   :;K6 �K�  C=�K� >K�
�B�    �K� ��K�
� D�K6

C=�KK�    >KK?�=��� �KK&< ���KK
��� D�	KK� E2KK�  D�KK6

 ���<���	=    1KA���� D;K�� >KZ^	� �� � �;
�	T Q�_?�

C=�� 9
� ��2� >?�=��� 9
� �&< ���
��� D�	� �6  >K�



 �A� �) bP�1 .( �K_?N ���
  � >K< 9K
 

�N m< ��t� ������� ;�;
 �
 �� �N� 

�6 >?�=D Z3*�   K� L2K���� �2K� .

8 m69�A2    %�Ke�& �� �� >K6�	�N ;�t

�	�` P[ b     �� �2K�e �� XK8 � �;K�

 ��K�<���	  = >KJZ] ���� ��	K   � �;K�

D ��A�� ���< �� �jT � �� 2<D  ����_?

�;?2 )Dezhkam, 2010.( >�   �2K�

�	� 5D  9�*�
 5�28 � ���] >�`�G�

� 4 ���J��
 ���	� >?2�?D   >K� >]2  ��

  �  �	K� p�KP�?��
  �K@� ��  K�H��� 

T�2`N �� *��3 �  ��
 T�2`N�  	i� ��

���	� >?2�? b�� �D� �	T L�M�?�;
.  
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  ��H  �
�	KK� >KK� >KK]2  �KK�

�*	T ��	H �A�.�2F�� 9
;� 

   ���K
��� D�	K� W�� 9
	�O� 

=�� >�
C  	KF? E2�  D�6

BMW  �ASPT ;� >�=��	8. 

   >K?�=��� V2K3M� �  �� �K6

   K_�� � �K�   ��K�=� �� >K� 	

�	O� � |&^  9K
� �� 	�O� D��

    %���;KH� �KO] �*�K< ;
� 

 �����KA ���=   >K�2�	� D�K6

�� ��	H;6�.  

��  

	O�2? ���A	O� ���   ���KA�

A� �;� �H�� ���;?���

���  b3* �� >?�=���

�����	T ?�=��� {S]

�9
 m6 >� �� >?�=���

`���� � �2< >���	�`

ZJ�] >BG��� =��	

� �� X8� ��D	

�� >�D�
 � �S=�?28

Z<� � ��9
 � 56�78

>?�=��� 	�� b<�

��D�6��   �2Ka�6

>?�=��� �`N �2]� Q;e

� �� >�=����? b��2e

*3� 1-$�5�6� ��.� ���7��

)� * �+�� ,�% -.,�/�� ��

�H2KK� >KK?�=��� hKK
 ��2KK�e

P
S*�
���2 A�	� ��2� �N

 >�`�G� 9
� �� D�	��O� L�M�?�

m��A2<� E2? 9
�>�
�B� >� �6

 �� �2�x�A � �2?��BMWP

� �K�N ����� ��6� >� >]2  ��

 �K�`�G� 9K�t Q�_?� ����2[<

&^ �� �A� � �ef�� 9����


� �j` � �;
�	T W��� �� �����

��=� �� �� ��}�&^ � >?�	J[8

 ��
� ��� �����A 	F?��	H

2- C	� 	 ���7�#  

2-1- ��A�B7 ���7 ��	)�7

= >?�=������<���	  ��
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�
��J�KK� 1 �� >KKBG�� �KKA�l�� >KK?�=��� � �� 

Y���� ZJ�]�� 	 l�� �� ��A��D  ����_?��  	KF?  >K�*	T 

;KK� .�KK
9 �
��J�KK� ��� �� Y��KK�� ?2PKK��� ��2KK� � 

A2<�m�� 	P� � �A� ���2M?�D ���� .�
9 	P�  ��2K� 

>� 	��= ��	 ��2��D �2� >< �O] A��; >� �N ��
; 

8��2� �� ;K�. �
 ��J�K� 2 ��  ��K�<  Y��K��  ?2PK��� 

��A��D ����_? ��	H ���� � ���  T�2K`N� � K
��D  ;K�?�� 
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?2P��� ��� ��2� � >� �2F�� �6�TN �� 5B? �
l�8�2= 
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9  bK�� Q��N 
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�� ��D	 �� 2< >� ��
�D �S= ��8�;?2 ) bP�1(.  

2-2- ����� C	�  

 b`� >��`��P[=    �� �;K�N �2K]� >� ��N m< �

      �KA� �� � ��K�<��	= >K?�=��� �� ���K���  >K6�� >A

 D���	� >?2�? ��O6�� 9
� �� �6 >?2�? ����   �	KO� �K� ��

 >?�6�� �2� >� >?�=��� DS&< ��T� ��� >?  I�A �� ���

)���N  ���1391–  ���	 1392 ( �K*	T %�2$.  >K?2�? 

���	�D     bK$�2* �� >K?�=��� 	�K�� �� W�[�k� ��_
� ��

>BH� >A   D���	K� >K?2�? bK�� �� D� )Artemiadou 

and Lazaridou, 2005 (     �K� �K6 >K?2�? D��N �K�] �

���&�A� �� ��J�A� 	��2A >� ����� 35×35  �?�KA�  	K�� � 

>�[t �2  200 ���	P �*	T Q�_?�. >?2�?  ���	K�D �� 

	6 �
��J�� �� >A ���  ��	KP  ��  z	Ke  >K?�=���  %�2K$ 

�*	T.  

>?2�?D�6 ��] ��ND �;� >�  :�	K}  �KAf8P� 

�� 	F? >�*	T �;� bB��� �	T
;?; .>?2�? �6 >�  �2KF�� 

�c �� �� 200 �Z� `	� LN � 13 �Z� `	� `��	*9 

4 %��	H ;��*	T � :	} 2���D >?2�?  �K6  1K�t	� ��� 

;� � ��;�  ��	P   >K?2�?  ���	K�D �  %�K3M[� �
 ��J�K� 

>?2�? ���	�D ��D �N H;  ;K
�	T�  XxKA � K
9  :�	K} 

�O] Z�e%� �A����
 >� ���N
 ��JK[    X
�	K8 %fK�

 ��	O  ��J[?�� ���� ����� � D����[<bB��� �	T K
;. 

�2F��� Z�e%� �A����
 �6�2����	<�� �  ;^  X�K] �� 

Z<�6;D �A����
  �K6�2���D  >K?�=����D )Clifford, 

1991; Bouchard, 2004; Miyazaki and 

Lehmkuhl, 2011 (���&�A� ;�.  9�a�6  ���&�KA� ��

 �2* ����� ��D�oe�   ���2?�K= 	
� ;^ �  S? �;�2?�	�

;
�	T �
�A���;?.  

 D����� m��A I�;] ��>�  D����� ���2?�= 	6



)� * �+�� ,�% -.,�/�� 0 $1�0������,��	 .... $�%&445 

��	T �� YZ�   XxA ��� ��] ��    ���2?�K= 	K6 ��K���

��;B� C=�� BMWP  ��J��
� 	6 �� �A;��;�N � �� 

m�B  9
�  �;Ke  	K�  ��;K�    bK< ���2?�K=  �2K]2� D�K6 

 C=�K� ASPT  >�KA���  �K� �2K� )Wright et al., 

1989; Walley et al., 1996(. �
�O? ��   �K� ��2  ��

 �� ���&�A�     � C=�K� 9K
� YK
	� �� �;K�N �A;� ��;e�

 �N >�2�	� I�;])I�;] 1  �2 (  �O6�J�K�
��� ��   	KF?

   �	K< D;K�� >KB�� LN �&<.   9K�a�6  D�	K�  ��K���

>?2�? �
�6 >< ��  �ZK$� D����� I�;]BMWP   	K<�

;KK?�2� �;KK[?  ��)Artemiadou and Lazaridou, 

2005; Paisley et al., 2013 (   �KP
�S? 9
	�K[� ><

m
�2�? ���&�A� ���� �Z$� D�6����� �� ��.  

 8�791.  :;� �), ����� <�-� 	� => �%, ?7�� $@��BMWP  
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�',-( .�-/ -�0$� 12� $� )	*+  
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< 100  
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9+ ���� �5$�&.�   =�7��ASPT  

7��� 9+  

>	?@� 1����  

�*$�'A� 34	'� �()	*+  

�*$�'A� ���% �()	*+  
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F? LN	  �%��	^ >]��pH�<� ���7     ;K��] ��2K� bK<

 I2Z��)TDS ( �;K6 ��
 	�P`� �KP
 )EC (   �K� I2KZ��

� ��J�A� �� ���&�A��`��_
  I;�Multiline- F/SET 

-3  Q�_?��*	T.  

 �
�KA��� �� X8   �2����	<�K� %��2K]2�    ;K^ �K 

 X�K]�     ��SK*� Q	K? �� ���&�KA� �K� BioDiversity Pro 

�KK6 C=�KK�D �KK�k � E2KK� D ����	<�� %��2KK]2� hKK

)�2�x�A ��2?��( � ����J��
 �6D � ��`�G� �� >�A�

�	T;
 .�A�	� D���N ���� �6  �K�  ���&�KA� ��  Q	K?  ��SK*� 

SPSS 20 Q�_?� �*	T .b�H �� Q�_?�  >K
S_  �  bKZ�  

��6 ��=�2�P
  X?�K
���  �K6 �  I�K�	?  ��2K� ����  �K6  �K� 

���&�A� �� �2��N :�	T2�Z< - q?	�A� �A�	� ;� .�� 

%�2$ I��	? ��2� ���� �6  �2KF�� >�   :f�K=� �KA�	� 

9� ��O6�J��
� >
S_  � bZ�    X?�K
��� sK
S_   ��2K� 

���&�A� ��	H �*	T � �� >���� �� �2��N J?�� >�
�B�9 

�6 >� W�� 9P?�� ���&�A�  ;K�.  �9K�a�6  >K�  �2KF�� 

 �KA�	� �6 �J�K��  9K�  C=�K�  ��K�
� BMWP � 

ASPT �� �	J
;P
 �2t ���� �6 �� �
�2  I��	?  D�	K8 

�� �;?�	< �� 1
	@ m6 �J��� �2A	8  ���&�KA�  ;K�. 

   ��SK*� Q	K? �� S? �6���2�? mA	  �2F�� >�SPSS 20  �

 ��S*� Q	?Excel 2012 ;
�	T ���&�A�.  

3- D%���  

 �� ��;�  E2�_� �� YB�  9
� ��44   ���2?�K=

���� �� ��    >K� YKZ��� DS&< ��T	O�11   � >�KA��4 

n	� >� ���  I�;]3 ;?;� �
�A���.  

   



)� * �+�� ,�% -.,�/�� 0 $1�0������,��	 .... $�%&447 

8�79 3. �� �������,��	0 $1�0��� 	�� 8.� �� �7� �
�-��� ?B%, ��C	D� 

����� BMWP E�9 ���2?�= $�-�� ��� 

4 Baetis Baetidae Ephemeroptera      Insecta 
 Centroptilum 

7 Caenis Caenidae 
Brachycercus 

10 Heptagenia Heptagenidae 
Cinygma 

10 Ameletus Siphlonuridae 

10 Isonychia Oligoneuriidae 

10 Ephemerlla Ephemerellidae 

7 Tricorythodes Tricorythidae 

5 Hydropsyche Hydropsychidae Trichoptera 

6 Neothremma Uenoidae 

7 Glossosoma Glossosomatidae 

10 Nectopsyche Leptoceridae 
Mystacides 

Ceraclea 

6 Hydroptila Hydroptilidae 

10 Micrasema Brachycentridae 

8 Helicopsyche Helicopsychidae 

7 Rhyacophila Rhyacophilidae 

10 Paracapnia Capnidae Plecoptera 

10 Calineuria Perlidae 

10 Trizka Chloroperlidae 

10 Taenionema Taeniopterygidae 

7 Zopada Nemouridae 

10 Arcynopteryx Perlodidae 
Kogotus 

2  Chironomidae Diptera 

5 simulium Simuliidae 

5 Hemerodromia Empididae 

5 Dicranota Tipulidae 
limonia 

5 Bezzia Ceratopogonidae 

4 Caloparyphus Stratiomyidae 

10 Bibliocephala Blephariceridae 

10 Atherix Athericidae 

5 Celeptermis Elmidae Coleoptera 

5 Laccophilus Dytiscidae 

5 
Amphizoa 

Amphizoidae 

5 Scirtes Scirtidae 

5 Gyrinus Gyrinidae 

5 Mesovelia Mesoveliidae Hemiptera 
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 8�79 $����3 .�� �������,��	0 $1�0��� 	�� 8.� �� �7� �
�-��� ?B%, ��C	D� 

 �����BMWP X�] ���2?�= >�A�� ��� 

8 Aeshnsa Aeshnidae Odonata  

4 Lebertia Lebertiidae Acari Arachnida 

4 Torrenticola Torrenticolidae   

4 Aturus Aturidae   

3 Planorbula Planorbidae Basommatophora Gastropoda 

8 Ferrissia Ancylidae   

3 Physa Physidae   

1 Lubriculus Lumbriculidae Lumbriculida Oligochaeta 

1 Chaetogaster Naididae Tubificida  
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 ��;B� ��  �����N ��5/56  >� ���;�&A� �� �N 9
	�[� �

 ��S�5/104 ;� W��ST ) bP�3(.  

 %�	d  ;?�� ;� �;6�[� >< >?2T ���6ASPT 
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 8�793- $N�-��I��
� �� ����9 ���0�- ?�J � ��5�6� ?�J) OI1��± ���� P�	�1�(  

  �6� $C'���  D6) $C'���  D	4 $C'���  D.$EF $C'���  

�� G$�8  2/5 ± 45 4 ± 25  3/5 ± 46  8/3 ± 42  

 G$�8EPT 5/1 ± 66/9  2/3 ± 4/6  92/2 ± 16/9  41/4 ± 33/9  

EPT/CHIR 57/1 ± 91/0  37/0 ± 44/0  2/1 ± 97/0  3/0 ± 5/0  

  

    ��KA� �;6�K[� bK��H �2* I�;] �� >< �2G?��6

 D��k � b< D��k 9
	��<EPT  Q�� ��J��
� ��) ���_�

��A�� (���] ���? 9�a�6 �;�N �A;�  D�K6EPT 

  �2K� >� Q�� ��J��
� �� �;�2?�	� ���2?�= ���] >�

>F^f� b��H�A� >�*�
 56�< D� .  

   D�K�k ��2K� l�� mk� �Ze S? Q��Ot ��J��
� ��

 ���? b<EPT/CHIR     	K��< Q2KA � I�� ��J�K�
� ��

��;���.  
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 %�&KK�*)PO4
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�D�O6�J��
     K� ��K[? >K�`�G� ��2K����� )  I�;K]4(� 
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 �� b$�^ \
��?A�	�� J����6 S`�?N�   �2KA	8

 9�    �� �
��K� 2KP
S* D�K6�2�<�* � ���
� C=��

I�;]  �����5   �KA� �;K� >���� .   \
�K�? 9K
� <�K^�  ��

J����6�  9� ��c�C=�� D�K6 BMWP  �ASPT 

 	�
� �2?�� C=�� 9�a�6 �� ��9
 � >@2^�  ;K��� 

  �K� ;K
�  �� 	J
;�6 \
��? >< ;K��< .   �� >K< �2G?�K�6

 I�;]5    >K]�� �K� �2?�� C=�� �A� �;� ���� ��[?

    �K�c� �J�K���6 %�&K�* ��S� � LN %��	^)05/0 

p< ( C=�� >< �A� �`�^ �� 9
� � ����BMWP  S?

��   �K��� �J����6 %�&�* � %�	�? �LN %��	^ >]��

��� ��[? �� D���.  
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 8�794-��@�	
  �-.��)�OI1� ± P�	�1� ���� (�J	�����Q? R.3
B ��
�� � =>��I��
?�J � �� $�5�6� ��.�J�?�D S)�;�  

 ����� 8�795 ::0�� O� �.-	Q �I����J B5�1>:0�� ����
� ?�J�
��� .3
BR ?�J�.�,�R � U.�  ?�J  
 

P  F  ��I��
�4  ��I��
�3   ��I��
�2   ��I��
�1  

001/0  46/16 
c08/0 ± 90/6 

b18/0 ± 11/7 
ab29/0 ± 27/7 

a31/0 ± 43/7 pH 

12/0  87/1  a89/4 ± 71/14  a70/7 ± 06/16 
a
 45/4 ± 17/12 

a52/5 ± 14/12 K.�-A �L.) (°C) 

001/0  59/21  b92/24 ± 16/217  a94/10 ± 44/189  a84/4 ± 83/180  a83/9 ± 183  TDS (ppm) 

001/0  80/22  b91/44 ± 16/423 
a12/19 ± 77/369  a32/9 ± 83/353  a32/20 ± 88/359  EC (µS) 

001/0  25/2  b79/6 ± 5 
ab39/5 ± 55/6  a43/16 ± 57/11  b93/3 ± 77/3  K.6�� (FTU) 

001/0  34/5  ab79/6 ± 8/6 
b79/6 ± 2/7 

ab79/6 ± 9/6 
a79/6 ± 98/8 O2 (mg/l) 

5/0  79/0  a005/0 ± 007/0  a007/0 ± 005/0  a02/0 ± 01/0  a01/0 ± 01/0  NO2 

001/0  61/8  c02/1 ± 04/2  b64/0 ± 44/1  b49/0 ± 48/1  a34/0 ± 13/1  NO3
-
 

001/0  58/6  a04/0 ± 09/0  a05/0 ± 09/0  b05/0 ± 12/0  b04/0 ± 14/0  PO4
---

 

21/0  59/1  a29/0 ± 19/0  a33/0 ± 26/0  a1/0 ± 1/0  a16/0 ± 13/0  NH3 

21/0  53/1  a27/0 ± 19/0  a35/0 ± 28/0  a1/0 ± 1/0  a17/0 ± 14/0  NH4
+ 

001/0  70/9  c83/25 ± 33/213  b27/20 ± 61/193  a37/30 ± 28/164  b69/26 ± 5/187  CaCO3 

 
pH TDS EC K.6�� NO2 NO3

- PO4
--- NH3 NH4

+ CaCO3 
 >]��

%��	^ 
O2 ASPT BMWP =	�$% 

TDS 
**34/0-                

EC 
**33/0-  **98/0               

H��7, 14/0  *31/0 -  *29/0 -              

NO2 07/0-  01/0-  01/0-  11/0-             

NO3
- 

**31/0-  **71/0  **69/0  23/0-  02/0-            

PO4
--- 04/0-  006/0  01/0  **38/0-  

*31/0  13/0           

NH3 08/0-  04/0  03/0  09/0  16/0  16/0  09/0-          

NH4
+ 08/0-  03/0  02/0  09/0  16/0  17/0  09/0-  **99/0         

CaCO3 13/0-  *56/0  *59/0  22/0-  2/0-  **5/0  09/0-  07/0-  08/0-        

 >]��

%��	^ 
05/0-  **4/0  **32/0  06/0  002/0  **45/0  1/0  **51/0  **5/0  004/0-  

     

O2 28/0-  *42/0  *41/0  *62/0  32/0  30/0  2/0  19/0  23/0  18/0  *64/0 -      

ASPT 25/0  26/0  23/0  35/0-  11/0  28/0  *47/0  14/0-  14/0-  3/0  23/0  17/0     

BMWP 04/0  27/0  2/0  1/0-  15/0  *41/0  *42/0  26/0  26/0  01/0  *53/0  17/0-  **72/0    

=	�$% 08/0-  13/0  07/0  05/0  07/0  32/0  *43/0  23/0  23/0  02/0  *44/0  38/0  **63/0  **9/0   

=	�M��4 
*48/0  *42/0 -  35/0-  06/0  26/0-  41/0-  21/0-  33/0-  28/0  19/0  *52/0 -  28/0-  06/0-  **45/0-  

*48/0  

*=  NO4 .) .�) ��P� �C'� �Q05/0  

**=  NO4 .) .�) ��P� �C'� �Q01/0 
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4- "��< �E��� 	 F��  

�� R�S�  ��	�K�T �2K� >� ��`�k DS&< ��T	O� D�

  � CMKK[  �KKO] 	i2KK� �
�6�2 �P
;KK?�2� ��2KK�e >KK�

 ��
� ���� %�	d  I	��< p	�KA� �
 �G��  D�K6

�`��* �� ���?     �K� >K�*	T ��K< >K� �?�K�?� D�6  ;?2K�

)Pearson and Rosenberg, 1978; Perus et al., 

2004 .(  9
	�K[� 	K@�^ >�`�G� ��  �K?���	* ��  >K�6 

��O6�J��
� >� YZ��� >�A��  �l�K���  ��2K�  >K<  �KP
 �� 

 9
	�e2K��� �  9
	K�T�S�  >�KA�� D�K6  %�	K[^  DSK�N  

�� �;����� ���2?�= �[6 >�A�� 9
� �
�A��� >< ;?;� 

9
	�KK[� mOKKA �� ���2?�KK=D�KK6 Simuliidae � 

Chironimidae    ;K?��� V�K3�=� �2K= >� .  9K�a�6

  ���KO� �� ���2?�= 5� ��6 ���	P
 >�A�� �� ���2?�= �&6

  ;?;K� �
�KA��� S? �����2� I�� �� ���2?�= �[6 � �6 .

�2?�	� 	@�^ 56�78 �� �Z< �2� >�   1K`�k >K?2T �;

���� Q��  �� � �2� �;� �A�	� ��J��
� ��Ot >?2�? D�6

;?;� �*�
 ��;� >�`�G� D�O6�J��
� D���	�.  %��`�G�

�?2T�?2T  �� :;6A�	��  �&<�O�ND ��]D �`�k >� �K 

S�N %�	[^D <	  ��1 ��]� S&<��
    ��2K�? ���K��

 ;?�)Bass, 1995; Hepp et al., 2010( .  �� ;K�t 	6

 ����2=	� �
l�� ����? E2�  �� DS�N %�	[^ >�`�G� 9
�

 I�^ 9
� �� ;?�2�Williams )1996 (�� ���  >K< ;�<

S�N %�	[^ E2� D �O�N ��D  ��K]D     >K� ��K�? �KH2�

�O�ND ����
 � 	��<�;���.  

�	� b��  >]���
 ���
 �� �KG  qKZ�M��  ��

�a�6 � >?2T E2�  >� ���2?�= uGA9    bK��  ���;K��

�6 >?2TD �	*D  �� ���� ���2?�= ��A� >����� �	��K��9
 

    �K� R�SK� >K� �;K� ���� V�3�=� D�6�����  ��KT	O�

C=�� �	���< D�	� DS&<���
� D�6  ���2?�= uGA ��

��KKB� l2KK���	
 �KKA2�� bKK��  >KK?2T�KK� D� ;KK���

)Armitage et al., 1983.(  

 ���	KP
 >�A��    ��fKA 	J?�K[? l2K��� �K6   �KO�N 

�KK�  ���2?�KK= >KKA I�KKc� �2KK� >KK� �;�KK���Caenidae� 

Baetidae �Heptageniidae   �� >KK< >�KKA�� 9KK
� ��

    %��2K]2� �� �;?;K� �K*�
 �?���	* >� S? 	@�^ >�`�G�

    9K
� �;K�
��? � ��2K� �O�N �;� D;A� 	��	� �� p��^

   ���� � Q��;K� �;K� D;KA� 	��	� �� �A��^  �K� D�

 ;����)Perkin, 1983(���2?�= 	@�^ 56�78 �� � D�6

     �K?���	* � E2K�  �� ��KA�� ���K_� ��J��
� �� >�A�� 9
�

��J��
� >� ���? D	��< ;K?�2� ����2=	� 	J
� D�6   >K<

�9
 �� E2@2�;?�2  	J?�� �S*�5
  T�2K`N�   ��J�K�
� ��
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�2<j�     D��K
� ��KBB�� �KA2  ��2� 9
� >< �;��� ��2�

A� �;� 	<� �)Merritt and Cummins, 1978( . ��

D����� m��ABMWP  ���	P
 >�A�� D�oe�  �K�`�k �6

 ����� D����10  �O?N 9
�8 �Z��  %�;H 	J?�� >< ��2�

��;���. �����2� I��   n2GA �� �7�<� b��  >� ���H

�� �*�
 ��2`N 	k D�O�N �� � ��2�? 9
�8   �KO?N �;?2K�

D����� D���� D����� m��A �� S?  ���;�� ��5   �K 

10 �KK� ;�KK���)Payakka and Prommi, 2014; 

Perkin, 1983.(  

�;�2?�	�m�?�T�� �6��J��
� I��;�� D�6 D�6

�� ��N �K��] ��� �� � ;����    DSK�N %�	K[^ D�K6

�� bP[  �� 1`�k ��	T    �K� R�SK� �� ��	KT 9
� �;�6�

     %�	Ki� �KA�	� D�	K� �� ��KA��� �$	* DS&< ��T	O�

��?�>?�=��� 	� �? �� D�6��A�  ;?� ����N m6�	* %��&��

)Raunio et al., 2011(.    ��K
� �KZ��  %�;H b`� >�

�� R�S� �� ��	T 9
��T�2`N 	��	� �� DS&< ��T	O� D�6

   �KO?N >K� D����� m��A �� �?7�<� m< �
�	� � �`N

 �	�?2 �� YZ�   �K<2J`� �� ;K�� >< �	T   9
	K��< �K6

 9
� �� �	�?�� m��A;��� .��`�k >���� D�K6  Q��KB� 

;�?�� ���2?�= �;�2?�	� � ���2?�= YZ��� D�6  >K� w�� 

�<2J`���6 ��    hK
 >�KA�� ���? ��A�� ���_� ��J��
�

�6 ���� �� Q��  D;
v  D���	� >?2�? b^�	� 	�   56�K<

 C=��BMWP �2�.    >K?2T �2Ko^ �K?���	*   9K
� D�K6

 ���KK_� ��J�KK�
� �� ���2?�KK=  	
�KKA >KK� ��KK�? ��KKA��

��J��
� ��6`;� �l���^�b *	�Z T;��<� � 9K
   %��2K]2�

`N ��2� ��� � SK
   �KA� LN �� YKZ��.   9
�	��K��  5
�SK*�

  	K� �G�� D�6 ��[* 	i� 	J?�[? Q��B� D�O6�	T ���?

    1KK<	  �� 	KKd  >KK_�? �� � >KK?�=��� m�KK�A2<�

 �KO] �� ��
S&< ���]     �J�&K�N ��	K�] � :	K3�

�� K���; )Rosenberg et al., 1997.(    �K6 �K<2J`��

)Naididae  �Lumbriculidae ( ��28�	�KKKKKKKKKA�T �

)Planorbidae � Ancylidae ( ���_� D�6 ��J��
� ��

�� �*�
 �N �A� 9
�8 � ��A��    �K6 >K?2T 9K
� �;?;�

 b��  >� ���H�	��
 �<� ;�?�� ;e����?�7  m< I2Z��

 lN �KFZk ��;KK�
  l�KK� �K6  �K� ;�KK���)Brinkhurst, 

1967.(  

�� �_?N�
  C=�� ><BMWP iv  �� 	  ��;� 

���2?�=�6 ��;��� ���2?�= ��;�  �� R�S� D�6���T	O� 

� 56�< �	A D�O6�� �� DS&<�  ;K��
)Cooper and 

Knight, 1989(� � ��;B� �j`9
 ? C=��S  D�O6�� ��

 ��KK�? �2KK� >KK� D� � ��N ���KK�N 56�KK<�KKA� >KK�*�
 .

� p�A�	�9
  D�O6�� �� C=���;� 	<� <�& LN  	�

 �2]2� D;�� m�B  p�A�) I�;]1( �A2�� � ���	= �

L2= �2
	O� B� �� �> < �O6���& NL   L2K= �KZ= 
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������
 ;� . �Z< �2� >�    K� �;K?� ��2K  ��KO� b3* ��� 

 ��T	O� DS�N�? ��>_ `2 ; >?2T 	c<� bc� �SK*� �65
 

��  � �?���	* 9
�	���� �;��
     �K� R�SK� D� >K?2T D�K�k


��  DS&< ��T	O�b �� ��[? 56�< >��;6�  9�a�6

        9K
� ��;KB� ���K���  CK* �� �PK[= 5�K  E�	K� ��

 �K� �;8 IS�  C=�� ;K�<.  ̀;K�b � >KP�
   K� R�SK��-

��T	O�  SK&<D  ��] %�?�KA2? D���� �K� ���� �� D�K6 

qZ�M� �?��� ��2� )AbP  T;K?��(  �� �
�	K� � �KG 

 �
�	KK� ;KK�?���P
y2`��;KK6 )KK��� LN( KK�a�6 �9 

`��*D�O� ?��?�� iv %�	 ��] D�� 	� D��
� �K   �KO?N

� ����� ;K?�2�   ̀�K��^� bK
l� ���  ;K��� �N )Barnes, 

1987; Hynes, 1998.( )1998 (Hynes  ���KKK  

��;�< � R�S� 56�< �
 5
�S*� ><���T	O� S&<D  ��

   � �KO?N 9d`�K� ��	K= �8 �� qZ�M� D�6 ����  D�� LN

;6� ��. >� Z< �2��  	KF? �Z��2e    � �KP
S* �
�	K�

   ��J�K�
� 	K� m<�^ �
���)Ansari et al., 1994( �

   �K`N ��2K� ��;B�)Johnson, 1972(   �7K�<� ��SK� �

 I2KKZ��)Brundian, 1951(  %��2KKA� %��� ���;KK?� �

)Grzybkowska, 1989 ( I2KKKKK3* %�	KKKKKd  �

)Seather, 1962 ( 	�?���	*� E2�  � �2����	<�� 	i�  �6

�A� ��jT.  

 �K� ��[? 	@�^ 56�78 \
��? >< �2G?��6  ;K6�

 	
��B� 56�<BMWP  �ASPT  � ��`�G� ��J��
� ��

�A� �2O[� ��A�� ���_� . �K� 	F? >�   >K< ;KA�  bK��e

ZKK$�� J�&KK�N��;KK�� � � ����J�KK�
  D��KKA�� ���KK_�

����_? �� YKZ�� ;��] %��� � I2Z�� Djd� ��2� ���� � 

J?�= D�O���8��   D����K[< ��2K�    >K< ;K���  �KJ�6 ��

 b��2e  ��K_
�  p	�KA�   �T�2K`N �� �K��? �J�&K�N �  ��

d  1]2� � �;� L2��� >?�=���	  S&< �2K* �� ��K
 

���	J.    p	�KA� � %�	Kd  9
�	��K��   �� �2K]2� D�K6

 � �?2PKK�� Y��KK�� L�KK�8 V2KK3M� >KK?�=��� 	KK��

 ���] 1<	  �� �?��?� D�6 D��P�A� ��_
� ��
S&<

  	K�Z* � Q��KB� D�6 ��	T �?���	* � ��2�? 	d  �;K��< 

       �2K� >K� p�K�^ D�K6 ��	KT ��;KB� �� � >�*�
 5
�S*�

�;� >�A�< ���? �A�. )2000( Pipan  �K� ���  ;K�<

Y���� >< ?2P��� �6 L��8 �D  >Z$�^�P
   bK��2e ��

 d  1K]2� >< �A�6 >?�=��� �� �� p	�A� mO� 	K  ��

S&< %�e���]���
 �� �2�.  

    >K� bK< D�K�k ��S� 9
	��< 	@�^ 56�78 ��

 ��S�25  ��J��
� �� ;$��2   �� �N ��SK� 9
	�[� �

 ��J��
�3  ��S� >�46    ;K
�	T ���N	K� ;K$�� .Fore  �

 ����P�6)1996 ( �K� >< ;?�	< ���  5
�SK*�   � �T�2K`N

�J�&�N �G�� 9
� ��;B� 56�< ��  >K]2  �� �;��
  >K�

   Q�� ��J�KK�
� �� �KK���] >_�KKA 9KK
� ��;KKB� >KKP�
�
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   ��J�K�
� 9K
� �T�2`N �;�6� ��[? 9
�	���� �2� 9
	��<

��;��� .  ��J�K�
� 9�a�62      bK��2e 	i�K  �K�  >K<

p	�KKA� �KK��� ��	KKH �KKG�� D���   C=�KK� ��SKK�

EPT/CHIR �  S? D��kEPT   	
�KA >� ���? D	��<

��J��
�  �K��� � �K�`�G� D�6   ;K<�  >K<   	K�  p	�KA�

�� �T�2`N � �G��;��� )Barbour et al., 1999(.  

 	@�^ 56�78 ��A�	� ���    �� 	K� �;K� Q�K_?�D 

�D�O6�J��
 � 9�*	T	F?�� �� � qZ�M�9J?�   C=�K�

����
  K�a�6 �9 <	  1K      	K6 �� �K6 >K?2T ��;K�  �

���J��
  �;6�[� ;
�	T    >K?�=��� �KA�l�� >KBG�� >K< 

) ��J��
�1(  �2��`� 1�$ 1�A >�� ��2� 9�a�6 Q;e 

�6 �`�=�D �?��?�  �;[? ���� �	6 �T�2`N E2?�  �2o^

>?2T�6�
   �K6 LN C=�K� ><D  <�K8�S  �K�   >K� ;�K���

�� 	  E2��� � 	�[� 1 �	�;���.    ��2K�� �KZ< �2� >�

 �� D��KK�� :fKK= 	KK� ��KK�<��	= >KK?�=��� >KK< �KK&T

 %�KK�`�G�)Karr, 1998; Voelker and Renn, 

2000 (      9
�K8 ��KA >K� >K?�=��� �KA� l�� ��A ��

   ���K_� ��J�K�
� �� �O�  >PZ� �A� �;[? 	  ��2`N �A�

   � �J?�K= LfKK@�* ���� ���KA��  >KK� �� p	�KA� bKK��2e

h
 �� >< �2� D�;H   ��K_
� 	d  9�� �?�P� ���;��

�2�?   �K �	d  ��_
� ge�� �    �K� R�SK� %�Ke���]� ��

 DS&< ��T	O�;
�	T.  

  D���	K� >?2�? �� ;�Z
�  I��� >?�=��� �� ���
���

�� R�S� �� C=�K� �� ���&�A� �� � DS&< ��T	O�  D�K6

 ���
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Abstract 

The present study aimed to compare the efficiency of BMWP, ASPT and diversity indices in environmental 

monitoring of temporal rivers. For this purpose, four sampling stations were selected along the Kheiroudkenar River 

and macroinvertebrates were sampled monthly with three replicates (from July 2012 to November 2013). BMWP 

and ASPT were calculated using the specific scores of each family. Our results showed that with the exception of 

the station close to the Najar-deh village, with a BMWP score of 64.2 indicating fair water quality, other stations in 

the river had good water quality. The calculated scores for ASPT index also showed similar results. However, the 

Shannon-Wiener index predicted moderately-polluted state for the stations 1, 3 and 4 and heavily polluted state for 

the station 2. There was a positive correlation between BMWP and ASPT. In general, according to seasonality, 

habitats conditions and fluctuations in physicochemical parameters of this temporal river, macroinvertebrates 

composition at the studied sites demonstrated higher reliability as a biological index.      

Keywords: Biological index, BMWP, ASPT, Diversity index, Water quality, Temporal River.  

                                                 
*
 Corresponding author:  Email: poorbagher@ut.ac.ir                Phone: +98-263223044 


