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1 NSFWQI= The National Sanitation Foundation Water Quality Index 
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$��� k	"I �� H"�451 7�� ���(Nasrollahzadeh et al. 2015) 
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Fig. 1. Geographical location of the sampling stations in 
Shahid Rajaei Reservoir (Mazandaran, Sari, 1391) 
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Table 1. Geogaphical location of the sampling stations 
in Shahid Rajaei Reservoir (Mazandaran, Sari, 1391) 

45���3$�(
2�� ������	j+ 
�?B�� )��A� ��� ����	* )f���� ��

8��%����) ���+� %�9& %#hG�# ����#~��~(
Stations 
number Stations Eastern 

longitude
Northen 
latitude

1 Shirin-rood entrance 36.13.31 53.17.12
2 Sefid-rood entrance 36.14.52 53.18.17
3 Cross of Shirin-rood 

and Sefid-rood 
36.14.28 53.11.16

4 Near tower 36.14.39 53.14.14
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�,�M"&� %"D�� JB�%0 a�#� 	* .
#� $��*
)��A� �� ����	* )�;~�� 	
�����"4MI �� :�1	1 )* )f���� 	
�

 
�	3 ��	B N�	1��� � N�	1	m���(WHO 1992).
C�"",�A.� %""# 8�""!� �� �1�""?>�@� $��� �""I ��~�� )""��3

���#��& 8�
}�O\�
�� "& )"��3 ��%"?1 7�	
"��* )"R %)6�"& �� �"�
) �
���	�R��()��3 ) �
�����O�#�* ���)2��4� .
�	3 ��	B ()��3

%4���$�� )R ��� 8��� )����� $�"� )"* 
M"2� 7A9* � ���	6 ��� ��"�
Q6�& �� 	(�� )��3 c��1 ��� %"���* �����"6	* ��;�* (8���&) ��

0 ��">�"R �"� �� )"����	"$����"& �� 7"��6 8���� 7�	
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Table 2. Mean variations (± standard error) of the physico-chemical 
parameters and chlorophyl a at Shahid Rajaei Reservoir (2012) 

45���3��	��j1) 7�(����±���	
����\ (���?� ��@6J���	�R � ����A�&�}����a��G�#)���+� %�9& %# )f����~��~(
FebruaryNovemberSeptember August July JuneMonths
8.80±0.41 18.45±0.49 24.00±0.10 27.00±0.01 26.13±0.13 23.75 ±0.25 Water Temperature (ºC) 
6.93±0.64 19.43±0.22 23.05 ±0.61 31.00±0.01 27.75±0.48 28.00±0.01 Air temperature (ºC)
9.32±0.42 8.84±0.41 10.32±0.23 9.96±1.25 12.96±0.66 11.52±0.45 DO< (mg/L ) 
2.88±1.03 1.75±0.43 3.83±1.17 1.04±0.22 1.18±0.38 1.18±0.38 SDT (m) 

5> 1.72±0.15 3.56±0.66 4.16±0.85 4.84±0.75 1.72±0.48 BOD5 (mg/L)
0.21±1.88 3.03±0.31 7.00±2.22 9.28±1.17 9.55±0.39 4.50±0.92 COD (mg/L)
8.54±0.08 8.87±0.01 8.30±0.04 8.47±0.02 8.80±0.04 8.32±0.05 pH

0.027±0.001 0.023±0.001 0.017±0.001 0.015±0.002 0.011±0.002 0.006±0.001 PO4
3/P (mg/L) 

0.003±0.000 0.002±0.00000.003±0.000 0.005±0.000 0.002W±0.000 0.010±0.001 NO2
-/N (mg/L) 

0.014±0.004 0.013±0.002 0.020±0.001 0.027±0.004 0.038±0.002 0.055±0.010 NH4
+/N (mg/L)

0.151±0.004 0.142±0.010 0.134±0.001 0.162±0.014 0.235±0.011 0.191±0.007 NO3
-/N (mg/L)

0.431±0.126 0.538±0.009 0.515±0.003 0.478±0.005 0.435±0.010 0.523±0.057 EC (ms/cm)
2.61±0.13 8.32±3.16 4.35±0.39 4.90±1.51 81.40±27.88 6.44±2.16 Chl-a (mg/m3)

Table 3. Trophic states based on the single-parameter method at Shahid Rajaei Reservoir (2012) 
45���3�	
����\ ]1 b�� )* �}���	1 i@#���+� %�9& %# )f�����G�#) �~��~(

Stations Annual mean of Chl-a (µg/l) Maximum Chl-a (µg/l) �Annual mean of SD (m) Minimum of SD 
(m) 

1 29.08(Hypertroph) 139(Hypertroph) 1.35(Hypertroph) 1 (Eutroph)
2 23.13(Eutroph) 110(Hypertroph) 0.79(Hypertroph) 0.2(Hypertroph)
3 5.61(Mesotroph) 10(Mesotroph) 2.42(Eutroph) 1(Eutroph)
4 14.20(Eutroph) 67(Eutroph) 3.33(Mesotroph) 1.5(Eutroph)

Total 18.00(Eutroph) 139(Hypertroph) h h

Table 4. Variations in Species Diversity Index (Shannon Index), Saprobic Index, 
and WQI index a Shahid Rajaei Reservoir (2012) 

45��f3)��3 c��1 Q6�& ��	��j1 Q6�& � �\�	\�# Q6�& �(8���& Q6�&) ��WQI G�#) ���+�%�9& %# )f���� ��~��~(

Stations Shannon index Saprobity index index WQI index TSI 
1 1.18 2.01 82 38
2 1.08 2.05 83 47 
3 0.92 2.09 82 31
4 1.37 1.95 82 29

Months

June 2.80 1.93 85 48
July 1.12 2.04 77 65

August 0.58 2.24 79 65
September 2.24 2.05 79 36
November 1.68 1.99 79 47
February 2.77 1.93 74 37

Layers(meter)     
surface 1.37 1.95 82 29

15 1.59 2.1 65 51

30 1.83 2.0 71 46

1 Dissolved Oxygen (DO) 
2 Secchi Disk (SD) 
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Table 5. Geometric means of microbial parameters for different months 
and stations at Shahid Rajaei Reservoir (2012) 

45��d3$�� �� �*	}�� ���	
����\ �#%�� 7�(���� $�(
2�� � �� G�#) ���+�%�9& %# )f���� �� F�
!� ���~��~(

Stations Total count
(CFU/100ml) 

Coliform count 
(CFU/100ml)

Fecal streptococci count 
(CFU/100ml)

Clostridium perfringens count 
(CFU/100ml)

1 406019 162 NG 7
2 455316 6 NG NG
3 40964 29 NG 7
4 394976 38 NG 5

Months

June 160054 NG NG NG 
July 141861 NG NG NG 

August 6061547 308 NG NG
September 6101559 234.3 NG 3600
November 58857 13 NG NG 
February 3310 12 NG NG 

Total 233861 32 NG 4
NG)No Growth(

Table 6. Comparison of average fungal colonies (CFU.L-1) separated from the water sample taken at  
each station at Shahid Rajaei Reservoir during different months (2012) 

45��h37�(���� )2��4�)�3	\ ) $%& �%+ �f��B ���CFU.L-1 F�
!� ��9��� �I $�(
2�� 	� �� )��A� �� ( 
%�9& %# )f���� ��G�#) ���+�~��~(

Months Station1 Station2 Station3 Station4
June 88± 533 34±520 87±500 64± 810
July 95±787 36±847 14± 814 12±1031

August 52±934 31± 932 2± 962 115±2237
September 62±426 70± 397 32± 457 68±827
November 23±270 24± 279 8±397 53±611
February 11± 199 11±195 2±294 5±503

)��/�G�%+) %�%�#� (�$�"� 7�"* �� ��	��j1 7�� .( "�?� �"����� 
*") 
#� $��P<0/05��� .(""8���""�� 
6� """ "�?� NO�"�� �� ����

Q6�& 	���4� $�(
"2�� 7�"* 8���"& ��"� 7�"�KA� .��%"� 8�"�� �"�
	(��"�* %"# ��"1 )"* �"���� $�(
"2�� �� �� ���A, 8�
# �#�	*

)�; �� Q6�& �� 7�� 8��*;�* ��* �5@# 	�� ���.

)"��3 ^R�	1 7�(���� a�#� 	* �*�	\�# Q6�& )M#�5� :">�� ��"�
 8�""
}�O\�
��)Cyclotella meneghiniana �Fragilaria sp. �
Navicula sp. �Ceratium hirundinella �Goniaulax digitale �

Goniaulax polyedra �Goniaulax spinifera �Gloeocapsa 

sp. �Scenedesmus bijuga �Schroederiasetigera �
Oocystisparva(V""#�
� �3��"">� 	(��""�* �)ßh(��*�	\�""# ��""�

)* $�� 	� �� � $�(
2�� 	� �� �*�	\�# 7�(���� .
#� $��* ���	"� �+
 ��*�	\�# i@# �� ���ßh$�"����	� �� .
�	3 ��	B ��*�	\�# ���

 aO"R �� �3��>� )+�� α-mesosaprobic �"1ß –mesosaprobic 
7A9* �� .
�	3 ��+ (�3��>� ���	5* %0)7�(��"�� )"R %"�f 	� $��

 $�(
"2�� 	"� �#�	* ��� ��* �3��>� V#�
� %0 	(���* �*�	\�# �%,
 $�(
"2�� �� �>� ���� �3��>� 8���� )R ��� 8��� $�� 7�� �� ��"�~�

��>�� �� $�(
"2�� �� 7"�� aOR � 
&�� ���R �"1 ��*�	\�"#�(
ßh7""�� a�""#� 	""* .
""&�� ��	""B ($��"">� �%""��) ��*�	\�""#���

Q6�& $�"� �� �� (�>�",) 
"� �R 7�	
9* %# 8�!� �� �� ��� ��"�
 � 7A9* � ���	6 7�	1%** �� 
� �R"1 )""� �� :�1	""$��"� �� """ ���	

�3��>�) 	�1 � ($��>�)(V#�
�
&�� $�(
"2�� ��R �#�	* . �"�� �"� 
""R ��� 8�""��$�(
""2�� )��""�~��)""4MI ���� (�%""�� �3��"">�)

$�(
2���)4MI �����M"#�5� .%�
�	3 ��+ �� 
� �R �� ($��>�)
�� 
� �R Q6�& 8���� 	YR�%0 � JB�%0 Q6�& 7�� )R ��� 8���

)WQI()* �� $�� �� :�1	1 7A9* ��������	"6 ������� 
"# )"* .
��%4� a�#� 	* %# �� G�0 	� $�"� )A� �� Q6�& 7�� ��%, � �"�

$�(
2�� .
�	3 ��	B ��6 
� �R �* �� $��%5� �� �� 
)"* �	"}�� J"R ��%"?1 �#%�� 7�(���� JB�%0 � 	YR�%0 �� :"�1	1

$�""""� ���	9""""& ��""""� )/100ml<CFU �~�~���7""""A9* � (
)CFU/100ml ��~�* ()	YR�%"0 ���(
"2�� �#�	* �� .%�� 
#�

""?1 �""#%�� 7�(��""�� JB�%""0 ��� :""�1	1 )""* �	""}�� J""R ��%
$�(
2�� ��"��) (���%� "# )6�"&)CFU/100ml ����~� � (�

) (7�	�& � ���%� # )6�& �� �BO1)CFU/100ml ����� $��* (
G�%+) 
#��.(

7�(���� )2��4�)�3	\ $%"& �%"+ �f��"B ��� �"����	� %"D�� �
$�""� �� �""9�� G�%""+ �� F""�
!� ��""� ��""� ���.
""#� $%""& $����

 
1 Colony Forming Units 
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��* %��
) 
#� $��* ��;�* �����	� %D�� ����� a���`	m#� J}&�(.

$�(
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¬��B ���

Fig. 2. Density values of the major fungal agents at 
Shahid Rajaei Reservoir (1391) 
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(McAllister et al. 2011) )""* )""R 
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 � ���"E
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1 Aspergillus 
2 Yeast 
3 Penicillum 
4 Cladosporium 
5 Mucor 
6 Fusarium 
7 Alternaria 
8 Striell hypha 
9 Paecilomyces 
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(Saeedi et al. 2013).�
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Table 7. Standard and maximum allowable values for reservoir physico-chemical parameters 
 45��`3��%# 8��!� �� �� ����A�&�}���� ���	
����\ ��.� 	Y��%0 � ���%��
#� 	���4� 

Parameter Unit Europe Canada Russa
DO mg/L 5-9  5-9.5 4-6

NH4
+/N mg/L 0.005-0.025 1.37-2.2 0.05

NO3
- mg/L 40 

NO2
- mg/L 0.01-0.03 0.06 0.08

PO4
3- mg/L 0.50

BOD5
mg/L 3-6 3

	41 8� 8���� 	Y��%0�C�M 
"Mo 	*�	* �� "& �"
� .%�� �"�(���7
"���
�8���	
�
)���/�±���/�� �� (�$�(
2 ���451 �� F�
!� "� H

�4� � 	d�0�G�%+ �� ��.� %0 �* )2�"� 8������ 	"
A� )"� %"��
������ ��.� %0�#�� � ��������"\��� ��".� %0 �� ��� 
#� $��* )

A��*�� .
#� $��* 	
��(���7�� 8��� �� ��	
�$�(
2 ���F"�
!�
 ) 
""#� $��""* ^""� G�""#~�/�±�/�""2* )�""D�� )""� (�� ��""������


#�"#�� ���%���"
&��"
#� )+)"G�%�� .(�(�����"�� ��� 7�A�
* 
#� $��* )�0O� J*�B)��I ���� )"� "� )"* ]��%"D�� ��� ��

�%?��"A� )"* � 
#� $��� g�E
6� ��6 )* ���>� 7"�� J"���� 8��
��1�	
���� )* 
M2� %# 7�(.
#� $��* 	
A� ��%# 	

^
"2�# 8%"& ��� �� 8��#�}���	1�� $%�%\ ���"� �"* �"*� ��"�
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"#�
?1 Q6�& )* 
M2� �� �	
9* 
6��& � J���	�R�a�"#� 	"* $%& 7�

	 2� 
��� �� ^��	� 
��� & � JR %�R � 	d�0 )?>�@� �� ��� ��7
�A1 	
����\�* ��	
���	& �� �����	1 V�P�*�� 7�$�(
"2 8�"�� �"�
* �
#� $���)��I�� )��"BO1 $�(
"2��"# �� ���� 	�$�(
"2 �%"+ �"�

���� )* C;�A
0� )� 
#� $��A��� �� HA, ���� )"* 
M"2� 
A2B 7
� |�*	� ��MB $�(
2�����& (Mottaws et al. 2002; An & Park 

2003; Lee et al. 2010) 
Carlson G�# ��~��~ 	���4� ��� 1 -�9 �TSI ^��	"� �"* ��

 �}���	3 �	}��� �� 8�	R��)* �%?* )"+�� � c�"� �*����� �����
)f���� ^
2�#�R� �� 
���%5� )��3 )* ���� )?#�1 �� ��	3� )�TSI 

CHLa<�� 	
ARTSI SDT�� 8��� �%&�* �� 	�� ����, �� )R %��
 ^�9"# ��� Z� � ���R �� �}M�+ J��, 
"#� �"�)"R ���"�� �TSI 

 
1 Trophic State Index Chlorophyll-a 
2 Trophic State Index Secchi Disk 

CHLa U��* �� 	*�	* �� 	1TSI TP=%"&� ��	* 	 2� C;�A?� �%&�*
 
""#� $��""* $%""��R ��%""5� �""}M�+(Carlson 1991)""#�	* �� .�

����(
2�� 	d�0 )?>�@��(���7TSI CHLa U��* � �� 	"1 "�(���7
TSI TP "*)%"�� 
"#�$� �"�(���7TSI CHLa �� 	"
A�TSI SD 


Mo$%& "�KA� .
#��� 	"d�0 )"?>�@� �� 7"�(���)�;�"# 7TSI 

CHLa )��/��U��"* ( �� 	"1TSI TP )��/���� 	"
AR � (TSI 

SD )��/��* ()�� "& .
"#� $%�� 
#����%"4� )"* )
"2*�� �� 

��%"��+ �� �� �� ���"� .
"#� �� �� G�"�5� � H�?� ���� H"�?�

�%?��8�
P�O\ �� ���� �������]q"(�� G�"�5� ���"� ��J�}"�1
 
"#� $%"&(Sanden & Hakansson 1996).�	*�"�*�?"d� 7�


���>�1 � )f� "� �� "& 	"* �}�`�">��* ��%�� �� 
�	o%"�� �"
� �� .��
*)� $%�� 
#��* 8��1�U��"* )"* )+�1 �* )� ��A� 8� 8��"* 	"1TSI 

SD )* 
M2�TSI CHLa ���",����"R �� �"}M�+ J"��, �� 	"��
� )� 
#� $��* ^�9# ��� Z� ��PM�+ J��, 	* $�O, %���1��|�"*	�

 )*� ���� � H�?� ��������].%&�* ��� 
445� �� ����� ���%?18��*����� * �� �	
����\ %�f ���)J"�>�

 /��"+ 8��"#�}���	1�� $%"�%\ 8��"* �%?* %�f Q6�"& �� 	"1 ��"�
$	�j
� �1 �}���	1 ��Q6�& :�1	1 7�� )* .%����TSI 	"* )"R JR

 )"",�A.� a�""#� �""}���� �(J""���	�R) �
""2�� ��""�	
����\ �� ��
 
"��	1��) ����A�& � (
��� &)(�"�`�	
�� � �1� "2� ��"� 
"#� 

�� �	1	* 7�	��# )* 
M2� %"*��(Xu 2008; Sawant & Chavan 

2013).	*Q6�& a�#�TSI * JR)+�%�9"& %# �� $%�� 
#� ���
��	1 i@# JB�%0�P�>��) $�� 7A9* ���>�"0 �� ��* (N�	1�(�)"�

$�� ������� 8�
"2*�1 JE��*�	
"����	1 Q6�"& �� ��%"4� 7�"P�
)�$��* (N�	1� 	(���* %# 7�� �� Q6�& 7�� ���(
2�� )2��4� .%��

:#��� 	1��	& 7���	1 V�P�$��"* %"# ��"1 )"* ����� $�(
2�� ��
�& )� 
#����5> �� %$	9* ���	*��	"& �	& �� 
9+ G�4
�� ��V

	
9*��# ���
A2B 	���.%&�* )
&�� 8�!� 
Q6�& a�#� 	* �� 
� �R )M#�5�� �� 8���&�
"
P�O\�"8�

3 Trophic State Index Total Phosphorous 
4 Humic Materials 
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$�� )R ��� 8��� $�"� )"* 
M"2� ���	"� � 	"�1 ��"� ����� 	"(�� ��"�
7���""\ 
""� �R V""#�
� �3��"">� %""0 �� � $��""* �	""1h��	""B %�%""&

)
&�� �3��">� 7�	"
AR 	(��"�* Q6�"& 7"�� ���(
"2�� �#�	* .%��
��)">� �%""�� ($�� $�(
2�� �"��~��*"�� JD�0 ���
� .
#� $�� 

"* )"��3 a�"#� 	"* �� 
"� �R ����	 )""* -��"4� 8�"
}�O\�
�� ��"�
 �3��">� 7�	
"��* 	(��"�* �"�� (�*�	\�# Q6�&) �>� ���� �3��>�

 $�(
"2�� �� ����	"* 7"�� .
"#� $��"* ���	"� $�� �� (���	5* %0)�"�
 $�(
"2�� �7"A9* $�"� �� �9�1 )R ��� 8��� � ��� 7�	�"& ����� ��"�

)
&�� ���R �3��>� ���%� # $��"* $��>� �%�� i@# �� ��� � %"��
 �� �"
0 � 
"#� )
"&�� ��+� �>� ���� V#�
� �3��>� ����� :>��

 .%�"#� �3��">� �� ���	5* %0 )* ���	� $�� ��O"# G�"# ��~��� 
�� i@# 7�� �� N�	1�"� 
�?"d� 	"* ���>� ^�4
2� 	�� �� �3��>�

 
2��� ^
2�#�R�(Sladecek 1979) . 
� Q6�& a�#� 	*� �
)WQI� �� �(�$�"� )A� �� 8�!� 7�"�

��?1 HMI .
�	3 ��	B ��6 )4MI ���� F� ��� 
����� ��"+��
��"� ���"6 ��"�@� i@"# �� ��%� )* )4MI 7����"D �� � ��"&

�	* 8� �� $�� 
#��� �	& ��� "E1 %������	"* � 
"#� G��%"
� )�
��� b��	\��# ��)��3 	���*� a�20��	* ��	 1�"*� ��5��

� ��"& "� 
"#� :"#��� �(Shokohi et al. 2011; Mohebi et al. 

2014) .��	?1 7�� %0 �1 F����	?1 �*� �)���*�	\�"# Q6�&�
*)
#� $%�� 
#��� .���� 
4*�@��
� �	�*�	\�# Q6�& ).�8���

��	5*%0) ���	� �.* ����� )A� �� 8�!� �� ����3��">�����"� �"*
>������ )4MI �� (��� �3��>� 
�>� ���� �* V#�
��.
"�	3 ��	B

	?1 HMI�F��� 58���PA� G�# ��~��� � ���";�"A?� )"4MI 7
3��>��>� ���� �*�1 
51�o�?��� 	�)��6��� ��* ����� ��.���"& �
� �* ����7� G�"0 "� "2�� 8���)"��3 � 
"#� ��"6 ��"�� �� 8n �"��

��� F�
!������ ��"+�(Rott et al. 1997) . >�"0 ����� �� )"�
�������	5* %0�3��>��">� ���"� �*�"2�� ���"� ���� G�"�5� 8n

1 
51 ���o�3��>� 	������� ������)"��6��� ��
"#� 7"PA� �
������ U	� )���A� ^��	� �� 8��� 7Ad %���%"?1 )P��)"��3 �� �"��

PM�+��A1�%& J����� )* %�P"�1 %"0 �1 ^��	1 ��; J"�i@"# 	"* )
�� ��.%���� 

� ";�D����	1 i@# 8���P�4
2��)* "�A � Q6�& 8���,� "�

��25� ���A� ��& � �� ��� "� 8���"& Q6�"& 8�"KA� Q6�"& 7

��)* 8��1 � ���D�4
"2� 	��	"* ^���� "�*���� "�$�� 
"#� �� 

� 	d�0 )?>�@� �� .��A�� �� �� �� 
�$�(
2 a�"#� 	"* �"�TSI ��

>�, �1 ��6�)4MI %�*�����&>���4� ���* )2�$�� 7Q!"�� �"�
&1 )"� %"�$�"� )"* 
M"2� ���	"� � 	�"����	"
A� 	"(�� 7� "��� 


)
&�� � �� V"#�
� %0 )* � %��� "�"#� �� 
�$%"#�20 �"�� .%"���


)4MI %�*�WHO  G�# ��~��� )4MI)%�*�	
����"\ ]1�"* (��
��TSI )4MI)%�*�	
����\ %�f�9& %# 8�!� � $��* (��+� %����
""I�)""��A� $��� ���	""*��� ""& JB�%""0 a�""#� 	""*�� � 
""�(���7

��	���Jh� �� �� �) V#�
� 
��� )� %�f 	� .
�	3 ��	B (N�	1�
��)4MI 7%�*��^�f ��	1 i@# ��%���P�� 	Y��%"0 a�"#� 	"* "� 8��

��	������� �� )* J��� �2* 
��"�) %"* ���� (N�	"1 	m "� "#� ��.%
��	
����\���)4MI 7%�*���?���	����� & � J�� %0 �1 
�����"*

�
��* �)� �� $%�� 
#�� �"��	A� 8���"& Q6�& a�#� 	* �� 
�
��� .%���� 8��� :�@� 7�#�	* )� %�������
����"&�A����)"*

�9�1��A��?d� %���1�#��� 
�
#�� )* �� ^
2�� .%�� 8������ �	
2*��������� ����"
��"& ��A��"
� NO"6 	"*�� ��
"2�GO
"6�

�A� 8��� �� � �R i@# �� �� ���%�f %���(Makhlough 2008).
$����� %�f %# �� ���+� %�9& %#�
#� 8� 
� �R { 0 �[>

1 ��	*�$%"�K�\ �R%"�� N�%"�� )A� 7�� 
"#� 7�"�?1 N�%"�� �	"�� .
$%��R��� ����
R�� ��	� ��%0 C���A, .%�&�* �"3n�� �"*	}�� ��"�

 ���M� ��%���&� ���� �	& 
��*�B 7��?1 ���� �� ���LB �� ��
 �"� ��	"B �}�`�">��* 	�� )@4� �	"�3 ��"4� a�"#� 	"* .����%��
"#� 	

* �#%�� 7�(���� � F�
!�)"*	}�� b��A"& �� $%�� 
#���� J"R
$�� * F�
!� ���)���	9& � ���	� g�E6�)"f���� �"* ��%"* a�A1

 :#��� 8�%�f
2�� "� �R 7�	
9* �� 
9+ 7�� �� �7"A9* �� �� 


"#� $��"* ���� $�"� (Shahriyari et al. 2008) �"#%�� 7�(��"�� .

*)) $��� J"R �� J"R �	}�� �� $%�� 
#�233861 CFU/100ml (
a�A1 ��	* �� :#����� V��	& 	(���* ��� .
"#� 8�"2�� ��%"* ���

�� 	�� )* ��� $�(
"2�� :">�� �� �� �
"&�%9* 
"� �R )R %#� � �"�
$�� ��\ 	* ��a�A1 ��	* JR -	 ��R )� 
"#� :#��� 8�2�� ��%* ���

 $�""� �� V"4� �� $�(
"2�� �� ���	9""& � ���	""� ��"� ��""����	""*
a�""#�USEPA  
""#� ���� �� �M""#����� 
""� �R 	""* )""R �>�""0 ��
 a�"#�GaEPD  
"#� $��"* :"#��� $���"A�(USEPA 1997 & 

Georgia Department 1997).b��A""& �""#%�� 7�(��""�� �	""��
$�� �� -	 ��R ���	9"& �"1 ���	6 ���51/100ml 8�"*� �� �h7"A9*
12/100 ml &) �"��	5* %"0 �� 	"
AR �� 	"� )R %��� ����� ��

~�� ���� ���%��
#� (	
�>GaEPD  G�# ��~��� $��* � )"* .%�� "� 7
1	1�� Q6�"& )M"#�5� �� %"�f 	"� :� "�) �� 
WQI 	
����"\ �(

�� b��A&������ -	 %�� � ��%"0 �"1 �"�� "�����"
� �"*�� �� "�

*))4MI �� $%�� 
#� %�*�WQI %"&� -%", .
"#� )
"&�� 
"4*�@�

 ��R�
\	
#��&���3 ��� � ����� )A� �� l�`	�	\ -��%�	
2�R ��
.
#� )
&�[3 )5D 	�� 7�� �� 8� 
� �R 	* ��� ����� :>�� 

*�	
��� 7�f��B J���, b��A& 8���$�� �� ���1) G�# -	3�	
��A1 �� (���	� ����$�(
2 �# �� .
#� $��� �� �����* 	(�	
"��7
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$�� �� $%& b��A& )�3	\ ���)"* ����� $�(
2�� )* |�*	� F�
!�
 %# ��1
#� .	"
9*�7%"&� f��"B J"���,����	"0 ��~��"1��

)+�� a��2�# � ���%���%�f	���7��3���^2��3%"�� )"* ���B�
���	0 �� ���2*����\��7�� 	"
A�)�)"+�� a��"2�# �%�
"2� (

>�7P�	*�YP1�	�>�1�%� ��m#� "������	"0 )"* "���*�	
"� %"���� 
(Pietkainen et al. 2005; Donald et al. 1994).�
������ 8���

� )��8�� f��B J���,�N	D $%& b��A& )��A� $�� �� 	�� ���	"*��
C�1%""A, ��)""* �""���� $�(
""2�� ��""+� %""# ��""1 �� .
""#� )
""&��

5��V���*����+� -%,	+�8������",�"��JP"& 	"* 	o 3"�	�
$��1 ���f��B�
#�� .�:M# 	�� 7�� �	 )
&�M���	1 8%&���M >��
$%& �	& ��V�	* �����"#�+�¬��"B �"� �� 	"*��"�7^��	"� ���"�

���A��%(USEPA 2006).��)�3	\ 8��* 	
A� )��2� 7���f��B�
BO1 J5� � )6�&	# ���� ���+�1 %"���1 "� .%"�� )� �� "�7"#�	*�

*�	
��7����	� %D���`	m#� )* |�*	��a�� �\ ���2�-�.��*�"�7
�"""D� l�"""+ ���	"""1�7>�1"""�%$%"""��� �"""��f��"""B -�A"""#�

��)�2��1�P�7��� )f	3� )� %�
2� (�8�� �"�7>�*�
� "�
�"� �� ��

#� p%���>�7PA��7��4��	� )"* ���"B �%"����� �� p%"�����". 

*���""A��*� �8�""2�� ��""�8��""# ��	�� $%""��� N	""E� ����""+��
%�
2� (Fog Nielsen 2003) .*)$�O, ��¬��B 7��1 )PM& �� �� "� /

)>�> �� ���:M# $%& 2���%)">�> 8%& �"��$%"& �� >�1 �"* �"�%
�	1���""M F"""�
!���"""* � ^"""?I������"""��j1"""��	"""���%"""�� 

(Mayashi et al. 2011).

d3-��$D �#�W 
�4��%4� )2������A�"&�}���� ���	
����\ ��.� 	Y��%0 � ���%��
#�

9& %# �� ����+� %���"�	
����\ )� ��� 8����"2����G�"�5� 8n
BOD� ��	
""�""* �� ""2� � 
)$�""� �� g�""E6 �""���� G�""# -	""3

"6	* V"#�1 $%& )���� ��.� $��%5��"* $��"M� ����"��)��"I�)"�
� ���R� �:M# �� %# �� 

#� $%&.
�?d� 	d�0 )?>�@� ��

) 8�"2>��� Q6�& a�#� 	* %# 8�!� �}���	1 ��	1 Q6�"&�"P�

J� �� � $��"* N�	1�� �1 N�	1��� �� F�
!� V��	& ��+� 	(���* (
)��R$�� ���?"d� 8�
"2*�1 JE��
"�
"Mo N�	1� "& "�KA� .%�7

�"& Q6�"& a�"#� 	* �� 
� �R )M#�5� �*�	\�"# Q6�"& � 8��
 $�"� )"R ��� 8�"�� 8�
}�O\�
�� /A.1 )"* 
M"2� ���	"� � 	"�1 ��"�

$�""� 7���""\ 
""� �R ����� 	""(�� ��""� �3��"">� %""0 �� � $��""* �	""1
V#�
�h%�� )
&�� ��	B %�%& ��� .� Q6�& a�#� 	*� �
)WQI �(

� ���$�� )A� �� 8�!� 7.
�	3 ��	B ��6 )4MI �� ���KA��7	"*
 a�#���4��"* �#%�� 7�(���� � F�
!� ���%��
#� 	)�� $%"�� 
"#�

$�� :>�� �� �JR ��	}�� b��A& "* ��)���	9"& � ���	"� g�"E6
 )"f���� �� �"* ��%* a�A1 �"A� :"#��� 8�%"�f )"}�� 7A"d %"&�*

 $�(
"2�� ���"A1 �� �f��"B J"���, b��A"& 8��"�� 7�	
��* �� �"�
$�� � $��� �� (���	� � 	�1) G�# -	3 ��� ��� 8�"�� )"?>�@� 7�� .
#

 $�� 
"#� �"* (�	& �� /*��� C�D�E6) �� 
� �� 7��?1 �#�	* )�
J""��R ���""
� �
""2��	�� � �
""2�� ��""�	
����\ �� -¢�""1 J""*�B � 	""1

8���AI� �� )���� �� �	1 )"* C��A"d .%"�� c�"B� �� �	�("��\ ��"���
 /*�"�� � �f��"B ��"*	}�� ��"* G	"
�R � �"}M�+ �����}& ����[�	\

�
"�>�?� G	
�R �%# )f���� �� �>� ��	 2 �� ���"2�� /"���+ ��"�
I�"� � N�	"�2� �� �"6��� 	")�� �%"��R ��"}� �� %# )* �9
�� ���

 ��25���.��& 

h3
D����* 
��"�	
����\ �"#�	* 8��"�, �"* �1�"4�451 k	"I �� ��!* )>�4� 7��

 ���"+� %�9"& %"# �� 
"� �R 7�"�?1 
9+ �
2�� 	��� �
2��h
G�""# �� )""� $��""* (���""#) 8��%""���� 8�
"#�~��~ $%P""���n\ ��

 -�.�� ��6 ����� �`�>���&.%7�� )* )��"#� ��)"2#�� ��"4�451
-��, ���� �1O�& )� ���� � �"A�, )���� 8����"# �"�� � ���("��

)4@�� �� �>�� ���M�
�\ )R 8��%���� 8�
#� �� 7�� H�451 ^��	� ��
$���� %"�� G�"A� ����("#�m# )"* J"A, �"� .%"�� )"��� �� 7�"�KA� 

8���PA� �
#� 8�����%�� -	
5� �� �`�>��� �!* ���� J�"#	\ 

)��A� ���	* %�9& %# � $%}���n\ �����%B ���+� 8���	� �� ��&.

i3e��#� 
An, K.G., and Park, S.S., 2003, "Influence of seasonal Monsoon on the trophic state deviation in an Asian 

reservoir", Water, Air and Soil Pollution, 145(1), 267-287.  
Anasori, S., Mahvi, A.H., Noori, J., Nabizadeh, A., Vaezi, F. & Aghapour, A.A., 2007, "Predicting water quality 

of Hasanlu dam in the maximum level of water lake for the purpose drinking and health purposes", Urmia 
Medicines Journal, 4(70), 624-629. (In Persian) 

Asar, S., Rajabzadeh, Gh.A. & Mohammadi, R.M., 2013, "Study on water quality of Dez lake using NSF index", 
Journal of Wetland Ecobiology, 6(2), 79-92. (In Persian) 



�6#��� ;-��3 z��' �� .../�t�A ��� dx.doi.org/10.22093/wwj.2017.17354 

87 ��������	
��
����� � ��

Carlson, R.E., 1991, "Expanding the trophic state concept to identify non-nutrient limited lakes and reservoirs", 
In Enhancing the States Lake Management Programs, Proc. of conference, Chicago, 59-71. 

Chapman, D., 2002, Water quality assessment- a quide to the use of biota sediment and water in environmental 
monitoring, Chapman and Hall, London. 

Daniali, S.R., 2007, "Study on Factors affecting of dam Khamiran water quality", Sciences and Environmental 
Engineering, 44, 44-52. (In Persian) 

Donlan, R.M., Pipes, W.O. & Yohe, T.L., 1994, "Biofilm formation on cast iron substrata in water distribution 
systems", Water Research, 28(6), 1497-1503. 

Fog Nielsen, K., 2003, "Mycotoxin production  by indoor molds", Fungal Genetic Biology, 39(2),103-107. 
Georgia Department of Natural Resources, 1997, Water quality in Georgia, 1994-95, Atlanta, Ga., 

Environmental Protection Division. 
Ghiyasi, M., Nasrollahzadeh, H.S., Yaghobzadeh, Z., Pourgholam, R., Makhlough, A. & Behrozi, Sh., 2015, 

Study on qualitative and quantitative of fungi in the water of Shahid Rajaee dam (Mazandaran-Sari) during 
2012-2013, IFRO Publisher, Tehran. (In Persian) 

Iran Water Resources Management Company, 2012, Eutrophcation of reservoir and strategic of confront 
environment and water quality resources section, IWRMC Publisher, Tehran, Iran. (In Persian) 

Javid, A.H., Mirbagheri, A. & Karimian, A., 2014, "Water quality assessment of Dez lake using WQI and TSI 
indices", Iranian Journal of Health and Environment, 4(4),133-142. (In Persian) 

Lee, J., Kim, J.M., Kim, D.S., Hwang, S.J., and An, K.G., 2010, "Nutrients and chlorophyll a dynamics in a 
temperate reservoir influenced by Asian Monsoon along with in situ nutrient enrichment bioassays", 
Limnology, 11(1), 49-62.  

Makhlough, A., 2008, "Water quality characteristics of Mengkuang reservoir based on phytoplankton 
community structure and physico-chemical analysis", MSc Thesis, University Sains Malaysia. 

Makhlough, A., Nasrollahzadeh, H.S., Afraei, M.A., Farabi, M.V., Yaghobzadeh, Z. & Ghiyasi, M., 2015, Study 
on water quality of Shahid Rajaee dam (Mazandaran-Sari) base on phytoplankton community structure 
during 2012-2013, IFRO Publisher, Tehran. (In Persian) 

Matthews, R., Hilles, M., and Pelletier, G., 2002, "Determining trophic state in lake Whatcom, Washington 
(USA), a soft water exhibiting seasonal nitrogen limitation", Hydrobiologia, 468(1),107-121. 

Mayahi, S., Mosavi, B., Hedayati, M., Movahedi, M. & Shokohi, T., 2011, "Mycoflora assessment in drinking 
tap water (Sari, Iran)", Journal of Gorgan University of Medical Sciences, 13(4), 114-119. (In Persian) 

McAllister, D.E., Craige, J.F., Davidson, N., Delany, S., and Seddon, M., 2001, "Biodiversity impacts of large 
dams", Background paper Nr.1, prepared for IUCN/UNEP/WCD. 

Mohebi, L.R., Azalvaghefi, K., Montazer, A., Abtahi, M., Okati, S. & Gholamniya, R., 2014, "The development 
of a new indicator of the quality of drinking water (MD WQI) and its use in the assessment of groundwater 
quality of Iran", Iranian Journal of Health and Environment, 6(2), 187-200. (In Persian) 

Monnavary, S.M., Noori, J. & Sohrabnia, N., 2013, “Phytoplankton assembly effect in Karaj reservoir water 
quality", Journal of Water and Wastewater, Vol. 24, No.2 (86), 19-30. (In Persian) 

Moshood Keke, M., 2008, "Assessment of the water quality of Oyun reservoir, Offa, Nigeria, using selected 
physico- chemical parameters", Turkish Journal of Fisheries and Aquatic Sciences, 8, 309-319.  



�6#��� ;-��3 z��' �� ���.../�t�A .dx.doi.org/10.22093/wwj.2017.17354 

88 ����� � ����������	
��


Nasrollahzadeh, H.S., Afraei, M.A., Vahedi, F., Makhlough, A., Yaghobzadeh, Z. & Ghiyasi, M., 2015, Study on 
water quality of Shahid Rajaee dam (Mazandaran-Sari) base on physic-chemical parameters during 2012-
2013, IFRO Publisher, Tehran. (In Persian) 

Nasrollahzadeh, H.S., Makhlough, A., Yaghobzadeh, Z. & Ghiyasi, M., 2015, Study on water quality of Shahid 
Rajaee dam (Mazandaran-Sari) base on biotic and abiotic parameters during 2012-2013, IFRO Publisher, 
Tehran. (In Persian) 

Nikonahad, A., Loazed, H. & Kazambeigi, V., 2009, "Compare indicators of water quality in the Karaj dam to 
choose the best index", Iranian Journal of Water Research, 3(4),69-73. (In Persian) 

Pietkainen, J., Pettersson, M. & Baath, E., 2005, "Comparison of temperature effects on soil respiration and 
bacterial and fungal growth rates", FEMS Microbial Ecology, 52(1),49-58. 

Rott, E., Hofmann, G., Pall, K., Pfister, P. & Pipp, E., 1997, Indication directories for algae in Austrian water 
source, part I : Sapro by indication water economic cadaster, Federal Ministry Finland, Forestry, Wein, 
Austria. 

Saeedi, P., Mehrdadi, N., Ardestani, M. & Baghvand, A., 2013, "Simulation of thermal stratification and 
dissolved oxygen using Ce–Qual-W2 model (Case study: Shahid Rejaeei dam", Journal of Environmental 
Studies, 39(4), 171-180. (In Persian) 

Sanden, P. & Håkansson, B., 1996, "Long-term trends in Secchi depth in the Baltic Sea", Limnology and  
Oceanography, 41(2), 346-351. 

Sawant, R., & Chavan, N., 2013, "Water quality status of Mahagaon reservoir from Gadhinglaj tahsil from 
Mahamrashtra", International Journal of Science, Environment and Technology, 2(6), 1196-1204. 

Shahryari, A., Kabir, M.J. & Golfirozy, K., 2008, "Evaluation of microbial pollution of Caspian sea at the 
Gorgan Gulf ", Journal of Gorgan University of Medical Sciences, 10(2), 69-73. (In Persian) 

Shokohi, R., Hosienzadeh, A., Roshanaei, Gh., Alipour, M. & Hoseizadeh, S., 2011, "Study on water quality of 
Aidoghmoush Lake using the Water Quality Index (NSFWQI) and balance of nutrients", Iranian Journal of 
Health and Environment, 4(4), 439-450. (In Persian) 

Sladecek, V., 1979, "The future of the saprobity system", Hydrobiologia, 25, 518-537. 
US EPA, 1997, Guidelines for preparation of the comprehensive state water-quality assessments 305b reports 

and electronic updates, Washington, D.C., Office of Water, EPA-841-B-97-002a, variously paginated. 
USEPA., 2006, Causes of  total  coliform-positive occurrences in distribution  systems, USA.  
Welch, E.B., 1992, Ecological effects of wastewater, applied limnology and pollutant effect, 2nd Ed., Chapman 

and Hall, London. 
WHO. (1996). Guidelines for drinking-water quality, health criteria and other supporting information, 2nd Ed., 

Geneva. 
Xu, F.L., 2008, "Trophic classification for lakes, In: Jorgensen SE, Fath BD(eds)", Ecological Indicators, 5, 

3594-3601. 
Yaghobzadeh, Z., Nasrollahzadeh, H.S., Pourgholam, R., Makhlough, A., Ghiyasi, M. & Behrozi, Sh., 2015, 

Study on qualitative and quantitative of microbs indicators in the Shahid Rajaee dam (Mazandaran-Sari) 
during 2012-2013, IFRO Publisher, Tehran. (In Persian) 


