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A	?C��� 
 
D	�	�Q	�X)��#�>  1  �	��&�5?�D5�!D!'���	,�	��� ����f �>�  (Mean+SD  :  �C)D5�,D�/D��)  

"��������	
���#�>�$'����	,-�>�	��� �>�)-�	�)�.	2D�D�	���)  ��()�$�$�� 	  35  ��) 

��	,-�>�	�
�� �>�)-�	�)�.	 

���)��5>,�	�
#' �� 

��)#�>  7 ��)#�>  14 ��)#�>  21 ��)#�>  28 ��)#�>  35 

46'����6, 1.083+0.196a 1.145+0.201ab 1.209+0.220b 1.285+0.230ab 1.365+0.235ab 1.418+0.231bc 

1 ��)/����� 1.059+0.197a 1.112+0.221a 1.132+0.219a 1.214+0.222a 1.306+0.251a 1.349+0.269ab 

2 ��)/����� 1.099+0.175a 1.205+0.225b 1.283+0.233c 1.351+0.247b 1.425+0.261b 1.478+0.265c 

3 ��)/����� 1.061+0.185a 1.099+0.200a 1.175+0.222ab 1.249+0.234a 1.335+0.252a 1.366+0.231ab 

4 ��)/����� 1.055+0.197a 1.109+0.203a 1.199+0.234ab 1.240+0.238a 1.327+0.258a 1.337+0.235a 

0)2)�D�����	�f �>�#�>,�D�����h�Q	h	�����h#�>��,��)��)  1,�,���	,2D�D�	���)#	�+-5D5 (P>0.05) 

 
D	�	�Q	�X)��#�>  2  �	��&�5?�D5�!D!'�)�.	�)��D����,�� ����f �>�  (Mean+SD  :  ���,/D��)   
          "��������	
���#�>�$'����	,-�>�	��� �>�)-�	�)�.	2D�D�	���)  ��()�$�$�� 	  35  ��) 

��	,-�>�	�
�� �>�)-�	�)�.	 

���)��5>,�	�
#' �� 

��)#�>  7 ��)#�>  14 ��)#�>  21 ��)#�>  28 ��)#�>  35 

46'����6, 0.24+0.14a 0.28+0.16a 0.34+0.19a 0.41+0.24ab 0.48+0.26ab 0.53+0.26ab 

1 ��)/����� 0.20+0.13a 0.25+0.17a 0.29+0.18a 0.33+0.20a 0.41+0.27a 0.46+0.31a 

2 ��)/����� 0.25+0.14a 0.35+0.21b 0.42+0.24b 0.47+0.27b 0.55+0.30b 0.60+0.31b 

3 ��)/����� 0.23+0.15a 0.26+0.16a 0.32+0.20a 0.38+0.24a 0.45+0.27a 0.48+0.25a 

4 ��)/����� 0.23+0.16a 0.26+0.16a 0.34+0.21a 0.37+0.23a 0.45+0.26a 0.45+0.26a 

0)2)�D�����	�f �>�#�>,�D�����h�Q	h	�����h#�>��,��)��)  1,�,���	,2D�D�	���)#	�+-5D5 (P>0.05) 
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D	�	�Q	�X)��#�>  3  �6YQ	/)�.	�f �>�  (Mean+SD) "���	�� ����������	
���0)D�%��$&�#�>�$'��
��	,-�>�	��� �>�)-�	�)�.	2D�D�	���)  ��()�$�$�� 	  35  ��) 

��	,-�>�	��� �>�)-�	�)�.	 
D��2���6YQ	/)�.	 

46'����6, 1 ��)/����� 2 ��)/����� 3 ��)/����� 4 ��)/����� 

Temp  ( oc) 26.17+0.63c 25.79+0.61b 25.77+0.60ab 25.70+0.60a 25.76+0.65ab 

Salinity  (ppt) 31.21+0.95ab 31.13+0.96a 31.21+0.95ab 31.28+0.99b 31.48+1.13c 

pH 8.30+0.04d 8.26+0.04a 8.27+0.03bc 8.27+0.03bc 8.28+0.03c 

Alkalinity  (,5  5���,/ 5D�) 132.28+8.83b 130.35+7.69a 131.13+8.08ab 130.45+8.43a 131.56+9.08ab 

DO  (,5  5���,/ 5D�)  7.04+0.32a 7.06+0.33ab 7.09+0.33b 7.13+0.30c 7.16+0.33c 

BOD5  (,5  5���,/ 5D�)  0.34+0.25ab 0.32+0.27a 0.38+0.28bc 0.41+0.26c 0.39+0.24bc 

NH3-N  (,5  5���,/ 5D�)  0.029+0.014a 0.052+0.052b 0.049+0.060 b 0.047+0.037b 0.050+0.045b 

NO2
--N  (,5  5���,/ 5D�) 0.002+0.003a 0.004+0.005b 0.003+0.004ab 0.003+0.004ab 0.005+0.004b 

NO3
--N  (,5  5���,/ 5D�) 0.005+0.007a 0.007+0.009bc 0.006+0.006a 0.006+0.006ab 0.008+0.006c 

Ortho-P  (,5  5���,/ 5D�) 0.005+0.006a 0.005+0.005a 0.005+0.005a 0.006+0.006b 0.006+0.006b 

TSS  (,5  5���,/ 5D�) 26.52+6.62a 25.15+4.18a 24.31+3.80a 25.43+5.43a 24.92+5.37a 

Total  Vibrio  (cfu/ml) 56.09+86.55a 213.60+493.51b 131.73+162.01ab 64.40+119.05a 123.03+375.55ab 

0)2)�)�)��	�f �>�#�>,�D�����h�Q	h	�����h#�>��,��)��)  1,�,���	,2D�D�	���)#	�+-5D5  (P>0.05) 
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D	�	�Q	�X)��#�>  4  D%)#6)2 $X D��2#)"���	�� ����������	
���0)D�%��$&�#�>�$'����	,-�>
�	��� �>�)-�	�)�.	2D�D�	���)  ��()�$�$�� 	  35  ��) 

��	,-�>�	��� �>�)-�	�)�.	 
��$�Q#D%)#6)2 $X D��2#) 

46'����6, 1 ��)/����� 2 ��)/����� 3 ��)/����� 4 ��)/����� 

1.  ������?����  (�	�)      
      ��	�+�>�,�	�	D�%��$&� 10.55 10.55 10.55 10.55 10.55 
      ��	�+�>�,�	�	�V�,)�.	 0.058 0.040 0.021 0.014 0.010 
      ��	�+�>�,�	�	�V�, , 182.19 182.19 182.19 182.19 182.19 
      ��	�+�>�,�	�	���#�	� 1.15 1.15 1.15 1.15 1.15 

2.  ������C,�2��  (�	�)      
      ��	 ��/�)S68������	
��� 1500 1500 1500 1500 1500 
      ��	�	�	�(+	���	�,��6��)	,) 5.50 5.32 6.25 5.70 5.24 
      ��	��$2+1||j	"���V�,)�.	 5.98 5.94 5.89 5.87 5.86 
      ��	��$2+1||j	"���V�, , 52.82 52.82 52.82 52.82 52.82 
      ��	2���	) 415.33 415.33 415.33 415.33 415.33 
      ��	)�.	#$�   ( 5D� $  0.10  �	#) 504 350 180 120 90 
      ��	��T'�D T'2 $�6���Y8��>)l 65 65 65 65 65 

3.  �������,!���1T3���  (�	�/�:�) 2742.58 2588.33 2419.19 2358.62 2328.15 

4.  C3C3���,!���1T3���  (�,�/�:�) 296.33 284.33 295.67 296.67 292.00 

5.  ������T3���  (�	�/�,�) 9.14 8.63 8.06 7.86 7.76 

6.  �	�-1��,!���1  (�	�/�:�) 2963.33 2843.33 2956.67 2966.67 2920.00 

7.  ��	-������  (�	�/�:�) 220.75 255.00 537.48 608.04 591.85 

8.  ��	-������  (�	�/�,�) 0.74 0.90 1.82 2.05 2.03 

��	����  : 
1.  ��	�	�	�+	���	�,��6��)	,  �5! ���, $  6  �	# 
2.  ��	/�)S68������	
���")	'  2-3  �C)D5�,D�  D�� $  5  �	# 
3.  �	�	"	�/�)S68����,�>�+5�)+6'�	�#' ��  D�� $  10  �	# 
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D	�	�Q	�X)��#�>  5  �	��&�5?�D5�!D!'���	,�	��� ����f �>�  (Mean+SD  :  �C)D5�,D�/D��)  
"��������	
����$�$����6�)#�>� ����'%���$'����	,�)	2)�)�45�/	Y54�8!'�04%�$��)�.	
�,6)����)  ��()�$�$�� 	  85  ��) 

46'�	�#' �� �$�$�� 	 

(��)) )�.	1� X�	) 
D �'�� 	 

�� �>�)-�	�)�.	 
2  ��)/����� 

����)�.	�.	��' 
2 ��)/����� 

!�!C)�.	��' 
2  ��)/����� 

�������,���!�!C) 
�.	��'  2  ��)/����� 

��5>,D%) 1.398+0.143a 1.411+0.134a 1.419+0.118a 1.411+0.156a 1.402+0.163a 
21 1.511+0.148a 1.478+0.170a 1.512+0.161a 1.508+0.131a 1.513+0.147a 

42 1.753+0.225 a 1.730+0.203a 1.693+0.186 a 1.717+0.183a 1.747+0.196a 

63 1.930+0.308b 2.014+0.239c 1.912+0.246ab 1.846+0.180a 1.962+0.194bc 

85 2.167+0.234b 2.103+0.233b 1.975+0.290a 1.932+0.259a 1.933+0.282a 

0)2)�)�)��	�f �>�#�>,�D�����h�Q	h	�����h#�>��,��)��)  1,�,���	,2D�D�	���)#	�+-5D5 (P>0.05) 

 
D	�	�Q	�X)��#�>  6  �	��&�5?�D5�!D!'�)�.	�)��D����,�� ����f �>�  (Mean+SD  :  ���,/D��)  

"��������	
����$�$����6�)#�>� ����'%���$'����	,�)	2)�)�45�/	Y54�8!'�04%�$��)�.	
�,6)����)   ��()�$�$�� 	  85  ��) 

46'�	�#' �� �$�$�� 	 

(��)) )�.	1� X�	) 
D �'�� 	 

�� �>�)-�	�)�.	 
2  ��)/����� 

����)�.	�.	��' 
2 ��)/����� 

!�!C)�.	��' 
2  ��)/����� 

�������,���!�!C) 
�.	��'  2  ��)/����� 

��5>,D%) 0.51+0.17a 0.56+0.16a 0.55+0.16a 0.55+0.18a 0.55+0.18a 
21 0.77+0.25c 0.64+0.24a 0.73+0.25bc 0.67+0.19ab 0.73+0.23bc 
42 1.16+0.44a 1.12+0.43a 1.04+0.38a 1.06+0.37a 1.15+0.41a 
63 1.63+0.69bc 1.72+0.67bc 1.52+0.75b 1.29+0.44a 1.61+0.54bc 
85 2.17+0.78b 1.94+0.87b 1.52+0.87a 1.44+0.70a 1.51+0.69a 

0)2)�)�)��	�f �>�#�>,�D�����h�Q	h	�����h#�>��,��)��)  1,�,���	,2D�D�	���)#	�+-5D5 (P>0.05) 
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D	�	�Q	�X)��#�>  7  ��	�f �>��6YQ	/)�.	  (Mean+SD)  0)2D� $46'�	�#' ��#�>� ����������	
���   
          �$'����	,�)	2)�)�45�/	Y54�8!'�04%�$��)�.	�,6)����)  ��()�$�$�� 	  85  ��) 

46'�	�#' �� D��2���6YQ	/)�.	 
)�.	1� X�	) 
D �'�� 	 

�� �>�)-�	�)�.	 
2  ��)/����� 

����)�.	�.	��' 
2 ��)/����� 

!�!C)�.	��' 
2  ��)/����� 

����)�.	+!�!C) 
�.	��'  2  ��)/����� 

Temp ���)�.	��' 27.66+0.80 a 27.80+0.80 a 27.81+0.74 a 27.85+0.80 a 27.78+0.84 a 

( oc) � ���.	��' 29.12+0.74 ab 28.98+0.73 a 29.26+0.69 b 29.19+0.72 ab 29.20+0.72 ab 

Salinity ���)�.	��' 29.64+2.87 b 29.66+2.88 b 28.48+1.52 a 28.50+1.57 a 28.56+1.59 a 
(ppt) � ���.	��' 29.65+2.80 b 29.68+2.86 b 28.45+1.53 a 28.51+1.54 a 28.53+1.60 a 

pH ���)�.	��' 8.19+0.07 c 8.15+0.12 b 8.07+0.13 a 8.05+0.13 a 8.05+0.12 a 

 � ���.	��' 8.18+0.14 b 8.19+0.14 b 8.07+0.16 a 8.05+0.16 a 8.06+0.18 a 

Alkalinity ���)�.	��' 130.83+7.90 ab 131.93+8.78 b 132.65+8.13 b 128.61+8.52 a 130.81+7.66 ab 
(,5  5���,/ 5D�) � ���.	��' 123.71+4.45 a 122.93+6.40 a 133.40+10.09 b 123.39+7.11 a 123.36+6.34 a 

DO ���)�.	��' 5.93+0.82 a 6.02+0.62 a 6.06+0.55 a 5.99+0.62 a 5.98+0.66 a 
(,5  5���,/ 5D�) � ���.	��' 5.81+0.84 a 5.87+0.75 a 5.92+0.69 a 5.90+0.67 a 5.89+0.71 a 

BOD5 ���)�.	��' 1.16+0.88 a 1.52+1.14 b 1.49+0.89 ab 1.55+1.11 b 1.53+1.17 b 
(,5  5���,/ 5D�) � ���.	��' 1.25+0.95 a 1.36+1.12 a 1.30+0.99 a 1.51+1.08 a 1.39+1.04 a 
NH3-N ���)�.	��' 0.021+0.022 a 0.085+0.137 b 0.140+0.284 c 0.087+0.169 b 0.109+0.156 bc 
(,5  5���,/ 5D�) � ���.	��' 0.024+0.035 a 0.046+0.064 ab 0.114+0.252 c 0.058+0.074 ab 0.081+0.108 bc 

NO2
--N ���)�.	��' 0.029+0.030 a 0.074+0.097 a 0.378+0.274 b 0.438+0.340 b 0.379+0.291 b 

(,5  5���,/ 5D�) � ���.	��' 0.033+0.054 a 0.047+0.045 a 0.361+0.277 b 0.419+0.351 b 0.362+0.300 b 

NO3
--N ���)�.	��' 0.079+0.063 a 0.092+0.124 a 0.249+0.261 b 0.235+0.293 b 0.284+0.280 b 

(,5  5���,/ 5D�) � ���.	��' 0.086+0.063 a 0.069+0.049 a 0.238+0.246 b 0.247+0.298 b 0.279+0.273 b 

Ortho-P ���)�.	��' 0.012+0.024 a 0.012+0.021 a 0.027+0.023 b 0.023+0.025 b 0.030+0.028 b 
(,5  5���,/ 5D�) � ���.	��' 0.008+0.081 a 0.008+0.004 a 0.028+0.027 c 0.021+0.022 b 0.028+0.016 c 
TSS ���)�.	��' 140.00+74.33 abc 149.17+72.14 c 122.50+55.61 a 127.50+69.24ab 146.67+70.29 bc 
(,5  5���,/ 5D�) � ���.	��' 154.17+103.98 c 133.33+74.02 ab 125.00+54.21 a 129.17+77.32 ab 149.17+93.31 ab 

Total  Vibrio   ���)�.	��' 298.75+226.94 bc 293.85+255.59 bc 336.04+333.67 c 130.00+85.50 a 232.92+330.57 b 

(cfu/ml) � ���.	��' 245.00+162.99 c 129.17+107.44 b 148.75+277.05 b 24.06+19.82 a 31.25+24.55 a 

0)2)�)�)��	�f �>�#�>,�D�����h�Q	h	�����h#�>��,��)��)  1,�,���	,2D�D�	���)#	�+-5D5  (P>0.05) 
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D	�	�Q	�X)��#�> 8  D%)#6)2 $X D��2#)"���	�� ����������	
����$�$����6�)#�>�$'����	,�)	2)�)
�45�/	Y54�8!'�04%�$��)�.	�,6)����)  ��()�$�$�� 	  85  ��) 

46'�	�#' �� 
��$�Q#D%)#6)2 $X D��2#) )�.	1� X�	) 

D �'�� 	 
�� �>�))�.	 
2  ��)/����� 

����)�.	�.	��' 
2 ��)/����� 

!�!C)�.	��' 
2  ��)/����� 

����)�.	+!�!C) 
�.	��'  2  ��)/����� 

1.  ������?����  (�	�)      
      ��	�+�>�,�	�	D�%��$&� 25.62 25.62 25.62 25.62 25.62 
      ��	�+�>�,�	�	�V�,)�.	 0.14 0.05 0.74 0.74 0.74 
      ��	�+�>�,�	�	�V�, , 29.50 29.50 29.50 29.50 29.50 
      ��	�+�>�,�	�	-��)�.	 46.58 46.58 46.58 46.58 46.58 
      ��	�+�>�,�	�	����>������)�.	 0.00 0.00 6.14 0.00 6.14 
      ��	�+�>�,�	�	46'����6,!�!C) 0.00 0.00 0.00 1.91 1.91 
      ��	�+�>�,�	�	� �'���� 0.00 0.00 0.00 2.22 2.22 
      ��	�+�>�,�	�	���#�	� 2.79 2.79 2.79 2.79 2.79 

2.  ������C,�2��  (�	�)      
      ��	 ��/�)S68������	
���   1500 1500 1500 1500 1500 
      ��	�	�	�(+	���	�,��6��)	,) 16.07 16.35 14.26 14.14 15.05 
      ��	��$2+1||j	"���V�,)�.	 9.30 8.95 11.65 11.65 11.65 
      ��	��$2+1||j	"���V�, , 191.58 191.58 191.58 191.58 191.58 
      ��	��$2+1||j	"��� �'���� 0.00 0.00 0.00 16.20 16.20 
      ��	2���	) 1008.67 1008.67 1008.67 1008.67 1008.67 
      ��	)�.	#$�   ( 5D� $  0.10  �	#) 1224.00 430.00 4.00 4.00 4.00 
      ��	��T'�D T'2 $�6���Y8��>)l 65.00 65.00 65.00 65.00 65.00 

3.  �������,!���1T3���  (�	�/�:�) 4119.24 3325.07 2906.51 2920.59 2927.64 

4.  C3C3���,!���1T3���  (�,�/�:�) 260.00 250.00 210.00 240.67 232.33 

5.  ������T3���  (�	�/�,�) 15.84 13.33 13.92 12.14 12.63 

6.  �	�-1��,!���1  (�	�/�:�) 5200.00 5000.00 4200.00 4813.33 4646.67 

7.  ��	-������  (�	�/�:�) 1080.76 1674.93 1293.49 1892.75 1719.03 

8.  ��	-������  (�	�/�,�) 4.16 6.67 6.08 7.86 7.37 

��	����  : 
1.  ��	�	�	�+	���	�,��6��)	,  �5! ���, $  6  �	# 
2.  ��	/�)S68������	
���")	'  2-3  �C)D5�,D�  D�� $  5  �	# 
3.  �	�	"	�/�)S68����,�>�+5�)+6'�	�#' ��  D�� $  20  �	# 
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D	�	�Q	�X)��#�>  9  �$'��#�>��,	$+,"���6YQ	/)�.	D����D�	�	��&�5?�D5�!D2 $��D�	�	���'
D	�"��������	
���  

D��2���6YQ	/)�.	 �$'��#�>��,	$+, ���+	��%	��5� 

1.  ��	,��T,  (ppt) 24.1-36.3 Singhagraiwan 2 $  Doi  (1992) 

2.  �6Y�Q�,5  (�C) 27.0-31.0 Poomtong 2 $�Y$  (1998) 

3.  ���C5�&) $ 	�  (,5  5���,/ 5D�) 7.7-8.9 Harris 2 $�Y$  (1999) 

4.  2�,!,�)��-1)!D��&)  (,5  5���,/ 5D�) 1,���5)  1.0 Basuyaux 2 $  Mathieu  (1999) 

5.  1)1D�#8-1)!D��&)  (,5  5���,/ 5D�)  1,���5)  5.0 Basuyaux 2 $  Mathieu  (1999) 

6.  2��#�����  (cfu/ml) 1,���5)  102 Jeffries  (1982) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


