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������� �

������� �  	
�  1  
�������������������
����������������

- �������	
��
- �
���������������
- ����������
- ����������
- ���������	���
- �����
- ��������
- ����
���
 ���� 300 	�##�#���
- ��$������
- ���%�������	

- �
�����&� ��#�	'�

������� � 	
� 2 ���
�!
���������
����������������

- manganous  sulfate monohydrate (MnSO4.H2O)
- sodium  hydroxide (NaOH)
- potassium  iodide (KI)
- sodium thiosulphate (Na2S2O3.5H2O)
- soluble starch
- graciel acetic acid
- sodium carbonate (Na2CO3)
- concentrated hydrochloric acid (HCl)
- potassium iodate (KIO3)
- concentrated sulfuric acid (H2SO4)
- ammonium paramolybdate ((NH4)6Mo7O24.4H2O)
- L M ascorbic acic
- ammonium chloride (NH4Cl)
- disodium ethylene diamine tetraacetate (EDTA)
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- potassium antimonyl M tartrate (K(SbO)C4H4O6. 0.5H2O)
- potassium dihydrogen phosphate (KH2PO4)
- sulphanilamide
- N M (1-naphthyl)-ethylenediamine dihydrochloride
- sodium nitrite (NaNO2)
- copper - cadmium  granule
- sodiumsulphite (Na2SO3)
- methol (p-methylaminophenol sulphate)
- oxalic acic ((COOH)2.2H2O)
- sodium silicofluorite (Na2SiF6)

������� � 	
� 3 �����
������#���$%������

3.1  '��!������(��)�$*�����  (APHA, AWWA and WEF, 1998)

1.  ����$��U���� GF/C �
&�XYZ'�	� 105oC   ��[���#� 1 ��&��	� �#$���\��%Z�
�]^�%��_������	�`a� �b�	���&�  �#$�b�\����
����a� c������ab�Z��������$��U�������
&Z�̀�
��#
&]���#�\	����� 4%

2.  ����ab�����]������	��� 1 #��� �b�\����� ��]%����$��U�����
&���
]	\�� %�
��� 1

3.  �b���$��U�����
&e�����������ab�����]����#�� \����
&�XYZ'�	� 105oC   ��[�
��#� 1 ��&��	� �#$���\��%Z��]^�%��_������	�`a� �b�	���&�  �#$�b�\����
����a� c������ab�Z���
�����$��U�������
&Z�̀���#
&]���#�\	����� 4%

4.  ����b���YZ��ab�Z��������^�����#�]

          ���	�Y�����^�����#�] (	�##����	���#���) = 
)(_

100)(

mlvolumesample

xBA −

A = �ab�Z��������$��U����Z#��c�������ab�����]����#$��c��Z�� (	�##����	)
B = �ab�Z��������$��U�����
&��c��Z�� (	�##����	)
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3.2 �����
��������'��!�����9�
:�	
�)�)�$����  ���] iodometric titration method
(APHA, AWWA and WPCF,  1980)

 ���
#�
$!���
�!

   1.  manganous sulfate reagent #$#�] manganous sulfate 36.5 ���	 %��ab��#�&�

100 	�##�#���
      2.   ���#$#�] alkaline iodide  ��]���#$#�] sodium hydroxide 50.0 ���	 %��ab�

�#�&� 50 	�##�#��� �#$ #$#�] potassium iodide 30.0 ���	 %��ab��#�&� 45 	�##�#��� �#$e�	���
#$#�]��a�����������]���

       3.   ���#$#�] 0.5 N standard thiosulfate #$#�] sodium thiosulphate 145 ���	
�#$ sodium carbonate 0.1 ���	 %��ab��#�&� 1 #���

       4.    ���#$#�]�ab���m� ���
]	��]#$#�] soluble starch  1 ���	 %��ab��#�&� 200
	�##�#���   ���	 20% sodium hydroxide �
#$���] 
���	���������#$#�] c���$��&����#$#�]���&	
%� cn����	 graciel acetic acid 1 	�##�#���

5.   ���#$#�] 0.1 N Iodate ���
]	��]��&� potassium iodate �
&�� �
& 1050C  ��� 1
�	. 0.1783 ���	 #$#�]%��ab��#�&��#$�������	���%Z���[� 500 	�##�#���

��;
#�<����9�
:�

      1.   ��^�����]����ab�%����� �
���
 ���� 300 	�##�#���
2.   ���	���#$#�] manganous sulphate solution  1 	�##���
3.   ���	���#$#�]  alkaline iodide solution  1 	�##�#���
4.   ���cX�����#$��]���#��\��#��	�c����#$#�]e�	�����&�
5.   ��a���a�\��c����$���
6.  #$#�]�$������] ���o�#p��������	��� 1-2  	�##�#��� 
#������#��\��#��	�
7.  \����� ��� 0.01 N sodium thiosulphate solution

��;
=#
#�#

1.  \���� ���#$#�]%�����
���
 	� 50 	�##�#��� #�%��������	
��
2.   \�������� 0.01 N sodium thiosulphate c�\���
�Z#`��c���
3.   ���	�ab���m� ��$	�Y 0.5 	�##�#���  c$\�����#$#�]�
�ab�����
4.   \�����c��
�ab�����Z�]\�
5.   ����n����	������ 0.01 N sodium thiosulphate �
&%��\�����
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��;
	�� blank

1.   ���	�ab��#�&�#�%���� �
���

2.    ���	���o�#p��������	��� 1 	�##�#��� ���cX���� ��]����� 
#������#��\�

�#��	�
3.   ���	 ���#$#�] alkaline iodide solution 1 	�##�#��� ���cX���� 
#������#��

\��#��	�
4.   ���	���#$#�] manganous sulphate solution 1 	�##�#��� ���cX���� 
#�����

�#��\��#��	�
5.   ���#$#�]���c$%�\	�	
�
 _��	
�
 %Z�\��������] 0.01 N sodium thiosulphate

solution �
`&�Z���� blank
��;

	
$��%�!�#�A�����)�)�$ 0.01 N sodium thiosulphate

1.  �����  0.01 N potassium iodate #�%��������	
��
2.   ��������#$#�] blank  50 	�##�#��� #�%��������	
�� ������	
3.   �����%Z�e�	���
4.   \�������� 0.01 N sodium thiosulphate c�\���
�Z#`��c��� ���	�ab���m�

��$	�Y 0.5 	�##�##��� c$\�����#$#�]�
�ab����� \�����c��
�ab�����Z�]\�
5.   ����n����	��� 0.01  N sodium thiosulphate  �
&%��

��;
��������'��!�����9�
:�	
�)�)�$����

DO (	�##����	���#���) = 16 x 0.10067 x F x ���	������ 0.01  N sodium thiosulphate  �
&
%��%����\���������]��� �#$#���� blank ����#��

��]   F =  5.00 / ���	������ 0.01 N  sodium thiosulphate �
&%��%������
]����	���q��

3.3  �����
��������'��!���
M�N
 ���]��r
 Iodometric titration method
1.  �b��ab�����]���\��
�&	���o��c�%��ab���]%�� air pump
2.   �����ab�����]��� %������
���
 2 ��� ��]������ \�Z���� DO0   ��������
&

��� �b�\���	%������	�
���
 �
&�XYZ'�	� 20oC ��[���#� 5 ��� �#$�b�	�Z���� DO5

3.  �b���YZ���� �
���
 ��]�b���� DO5 	�Z��#�c����� DO0



92

 3.4   �����
�������� =�=#�	� (NO2)  ���] colorimetric method (APHA, AWWA and
WEF,  1998)

���
#�
$!���
�!


1.    ���#$#�]o�#p���#�\	�� ���
]	��]��&�o�#p���#�\	�� 5 ���	%����#$#�]�����#`�
(�����#`�:�ab� = 1:6) �������	���c���� 500 	#.

2.   ���#$#�] N-(1-naphthyl)-ethylenediamine dihydrochloride  ���
]	��]#$#�] N-(1-
naphthyl)-ethylenediamine dihydrochloride  0.5 ���	%��ab��#�&����tc������� �������	���c�
��� 500 	#.

3.   ���#$#�]��u��\�\���� (Stock nitrite solution)  ���
]	��]#$#�] NaNO2 ���Z��
cb���� 0.1231 ���	 %��ab��#�&����tc������� �������	���c���� 250 	#. ���#$#�]�
a 1 	#. 	

\�\����-\�����c� 0.1 	�.

4.   ���#$#�]	���q��\�\���� (Standard nitrite solution)  �b����#$#�]��u��\�\����
	� 1 	#. �c̀�c�����]�ab��#�&����tc�������� �������	���%Z�\�� 100 	#.

��;
�����
������

1.  ���
]	���p	���q�����\�\���� ��]�b����#$#�]	���q��\�\���� 	����
]	
��X��	���	���	���������#$#�]\�\���� ���]������	��� 100 	#. ��������

���#$#�]	���q�� ���	���	������\�\���� (	�./#���)
0 0
1 0.01
2 0.02
5 0.05

10 0.1

2.  ������#$#�]�
&���
]	\��c����� 1. �#$�ab�����]��� �]���#$ 50 	#. %��#�%�������
�	
��

3.  ���	���#$#�]o�#p���#�\	�� 2 	#. ��]��%Z����#$#�]e�	��� �#$���	 ���#$#�] N-
(1-naphthyl)-ethylenediamine dihydrochloride   2 	#. ��]��%Z����#$#�]e�	��� ��a�\����$	�Y
10 ���


4. �b�\��������������#`�����
&���	]���#`&� 543 �����	�� '�]%���#� 2 �	. Z#��c��
���	���#$#�] N-(1-naphthyl)-ethylenediamine dihydrochloride
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5.  �b�����������#`���� �#$���	���	���������#$#�]\�\����	���q�� 	���������p
�#$�b�����������#`��������ab�����]����
&����\�� \���
]�������	�Y\�\����-\�����c� c��
���p	���q��

3.4  �����
��������'��!��=�
#�# (NO3) ���]  colorimetric method (APHA, AWWA
and WEF,  1998)

���
#�
$!���
�!


1.    ���#$#�]o�#p���#�\	�� ���
]	��]��&�o�#p���#�\	�� 5 ���	%����#$#�]�����#`�
(�����#`�:�ab� = 1:6) �������	���c���� 500 	#.

2.   ���#$#�] N-(1-naphthyl)-ethylenediamine dihydrochloride  ���
]	��]#$#�] N-(1-
naphthyl)-ethylenediamine dihydrochloride  0.5 ���	%��ab��#�&����tc������� �������	���c�
��� 500 	#.

3.  ��#^�����	
]	�
&��#`�����]������ (Copper-Cadmium granules) ���
]	��]�b���#^�
����	
]		�#������]�����#`����	��� 6 �	#��� #������]�ab��#�&�Z#�]����a�c��$��� %�����
#$#�]��������o�#�p����	���	��� 2% ��%Z���&�c��
�ab�����������#$#�]c��#� �����#$#�]�
�������o�#�p���a� �#$���	���#$#�]��������o�#�p�%Z	� �b�oab�Z#�]����a�c���$��&�������#
#�]���
�ab���#  �����#$#�]��������o�#�p���a� �#$#�����#^�����	
]	���]�ab��#�&�Z#�]����a� c�
�$���Z�]\� c����a��b�\����\��%����#$#�]��	����
]	�#�\���-�
�
�
�� �c̀�c��

4. ���#$#�]��	�	��
]	�#�\���-�
�
�
�� ���	��� ���
]	��]#$#�]��	�	��
]	�#�\���
(NH4-Cl) 62.5 ���	 �#$ Disodium Ethylenediamine Tetraacetate (EDTA) 8.5 ���	 %��ab��#�&�
���tc������� 200 	#. ���� pH ������#$#�]���] ��	�	��
]	\v����\o�����	��� c�\�� pH
8.5 �������	������]�ab��#�&�c���� 250 	#.

5. ���#$#�]��	�	��
]	�#�\���-�
�
�
�� �c̀�c�� ���
]	��]�b����#$#�]��	�	��
]	
�#�\���-�
�
�
�����	��� 	��c̀�c�����]�ab��#�&����tc������� c���� 1 #���

6. ���#$#�]��u��\����� ���
]	��]#$#�] KNO3 ���Z�� cb���� 0.7218 ���	 %��ab�
�#�&����tc������� �������	���%Z�\�� 100 	#. ���#$#�]�
a 1 	#. 	
\�����-\�����c� 1 	�.

7. ���#$#�]	���q��\����� �b����#$#�]��u��\����� 1 	#. �c̀�c�����]�ab��#�&�c�
\�����	��� 100 	#. ���#$#�]�
a 1 	#. 	
\�����-\�����c� 0.01 	�.

��;
�����
������

1. ���
]	����	
]	�
�����&���#�	��
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 1.1 �X����#��������#�	�����]%]���� (glass wool) Z�̀��b�#
 �#$���	�ab��#�&�
1.2 %����#^�����	
]	�
&��#`�����]������#�%���#�	�� ��]���]��]�]%���#$

�$���\	�%Z�����p������t'�]%���#�	�� c��$������	��������#^�����	
]	��$	�Y 15-20 o	.
1.3 ���	���#$#�]��	�	��
]	�#�\���-�
�
�
�� �c̀�c��  cb���� 200 	#. #�%���

#�	'��#$������������\Z#������#$#�]�
&���c����#�	����$	�Y 7-10 	#. ������

2. ���
]	���p	���q�����\����� ��]�b����#$#�]	���q��\����� 	����
]	��X��	

���	���	����������#$#�]\����� ���]������	��� 100 	#. ��������

cb�������#$#�]	���q��(	#.) ���	���	������\����� (	�./#���)
0 0

0.5 0.05
1.0 0.10
2.0 0.20
5.0 0.50

3.  ������#$#�]	���q�����	���	�������� �#$ �ab�����]��� �]���#$ 25 	#. %��������
�	
�� �#$���	���#$#�]��	�	��
]	�#�\���-�
�
�
�� �c̀�c�� 75 	#. ��]��

4.  �b����#$#�]%���� 3 \�e��� ����	
]	 �
��������#�	�� ��]%����$�������������ab�
�
&e�����#�	��c�\�� 25-30 	#. �#������a� ���������#$#�]%Z	�c�\�� 50 	#. ��%���������	
��

5.  �b����#$#�]�
&\�� 	��b�%Z������
���]��r
�����
]�������Z����	�Y\�\����
6. �b�������	���	������\�\�����
&���\�� 	�Z�����c��������	���	������\�\����Z#��

c��e�����#�	�� c$\��e##�
r���[�������	���	������\�����

3.5  �����
��������'��!����!M!
�
$ ���] phenate method (NH3-N) (APHA, AWWA
and WPCF, 1980)

���
#�
$!���
�!


1. ���#$#�]�
&��[�������o�\��� ���
]	��]����o��
]	\v���#�\��� (NaOCl) ���	���
5% Z�̀�	
�`&������������� \v����� ���	��� 10 	#. #$#�]#�%��ab��#�&����	��� 40 	#. �#������
pH %Z��]���$Z���� 6.5-7.0 ���]���#$#�]���\v����#�����
&	
���	���	��� 1:1 (���:�ab�)
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2. ���#$#�]�	������o�#�p����	���	��� 0.003 �	#��� ���
]	��]��&��	������o�#�p�
(MnSO4).H2O 50 	�. #$#�]%��ab��#�&��������	���c�\�� 100 	#.

3. ���#$#�]px��� ���
]	\����]��&��o��
]	\v����\o�� (NaOH) Z��� 2.5 ���	 �#$px��
# (C6H5OH) 10 ���	 #$#�]%��ab��#�&� �������	���c�\�� 100 	#.

4. ���#$#�]��u����	�	��
] ���
]	\����]��&���	�	��
]	�#�\��� (NH4Cl) �
&��c�
�Z�� 0.3819 ���	 #$#�]#�%��ab��#�&����tc������� �������	���%Z�\�� 100 	#. ���#$#�]�
a 1
	#. 	
���	���	�����	�	��
]\�-����c�  1 	�.

5. ���#$#�]	���q����	�	��
] ���
]	��]������#$#�]��u����	�	��
] ���	��� 1
	#. �c̀�c�����]�ab��#�&�%Z�\�� ���	��� 100 	#. ���#$#�]�
a	
���	���	��������	�	��
]-
\�����c� 0.01 	�./	#.

��;
�����
������

1. ���
]	���p	���q�������	�	��
]-\�����c� ��]�b����#$#�]	���q��
��	�	��
] 	����
]	��X��	���	���	���������#$#�]��	�	��
]���]������	��� 100 	#. �����
���

cb�������#$#�]	���q��(	#.) ���	���	��������	�	��
] (\	������	./#���)
0 0

0.1 10
0.2 20
0.3 30
0.4 40

2. ������#$#�]	���q���#$����]����ab� 10 	#. %���������	
�� ���	���#$#�]�	���
���o�#�p� 0.05 	#. ��]������

3.  ���	���\v���#���� 0.5 	#. ��]����� �#$ Z]����#$#�]px��� 0.6 	#. ��	#b����
��]���������	
������  %����$��Up#�]����������� �y�����]�c$�����	���Y�'�]%� 10 ���


4. �b����#$#�]\��������������#`�����
&���	]���#`&� 630 �����	�� '�]%� 24 ��&�
�	�

5. �b���Y���	���	��������	�	��
]c���	����
&\��c�����p	���q��
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3.6  �����
��������'��!��S��S����	
�)�)�$���� (soluble reactive phosphorus) ���]
ascorbic acid method (APHA, 1998)

���
#�
$!���
�!


1. ���#$#�]��	�	��
]	�	#����� ���
]	��]#$#�] ��	�	��
]	
����	#����� ((NH4)

6Mo7O24)  15 ���	 %��ab��#�&� 500 	#.
2. ���#$#�]���o�#p����� ���
]	��]���	 ���o�#p��������	��� 70 	#. #�%��ab��#�&� 450

	#.
3.  ���#$#�]����������� #$#�]����������� (L-Ascorbic) 2.7 ���	 %��ab��#�&� 50

	#. ���#$#�]�
a���
]	%Z	��X����a�
4. ���#$#�]�
����o
]	������	��#�������� ���
]	��]#$#�] potassium

antimonyltartrate (K(SbO)C4H4O6. 1/2H2O) 0.34 ���	 %��ab��#�&� 250 	#.
5. ���#$#�]e�	 ���
]	��]e�	���#$#�]��	�	��
]	�	#����� 50 	#. ���#$#�]���

o�#p����� 125 	#. ���#$#�]����������� 50 	#. �#$ ���#$#�]�
����o
]	������	��#����
���� 25 	#. ��]e�	��	#b����

6. ���#$#�]	���q��p��p���� ���
]	��]#$#�] �
����o
]	\�\v����c�p���p�
(KH2PO4)  �
&e���������
&�XYZ'�	� 105 0C ��[���#� 24 �	. 0.023 ���	 %��ab��#�&� 100 	#. ���
#$#�]�
a	
���	���	������p���p�-p��p���� 50\	������	/	#.

��;
�����
������

1. ���
]	���p	���q�����p���p�-p��p���� ��]�b����#$#�]	���q��p���p� 	�
���
]	��X��	���	���	���������#$#�]p���p����]������	��� 100 	#. ��������

cb�������#$#�]	���q�� (	#.) ���	���	������p���p� (\	������	/#���)
0 0

0.02 10
0.04 20
0.06 30
0.08 40

2. �b����#$#�]	���q�����	���	�������� �#$�ab�����]����
&e���������� 100 	#. %��%�
�������	
��
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3. ���	���#$#�]e�	 10 	#.  �#$��]�� �����a�\����$	�Y 10 ���

4. �������������#`�����
&���	]���#`&� 880 �����	��   '�]%� 2 �	.
5.  �b���Y���	���	������p���p�c���	����
&\��c�����p	���q��

3.7  �����
��������'��!��9�)�
�# ���] molypdosilicate method (APHA, 1998)
���
#�
$!���
�!


1.  ���#$#�]��	�	��
]	�	#����� ���
]	��]#$#�]��	�	��
]	�	#����� 4 ���	%��ab�
�#�&� ��$	�Y 300 	�##�#��� �#$���	�����#`����	��� cb���� 12 	�##�#��� e�	%Z�������� �#$����
���	����X����]���]�ab��#�&� %Z�\�� 500 	�##�#��� ��^����#$#�]�
a\��%����
#�����

2.  ���#$#�]	
��# M o�#\p��  ���
]	��] #$#�] �o��
]	o�#\p�� 6 ���	 %��ab��#�&� 300
	�##�#��� �#$���		
��# 10 ���	 ��c�	
��##$#�] �������	����X����]%Z�\�� 500 	�##�#��� �#$
�������#$#�]����#������]��$��U���� ��^����#$#�]\��%�������� Z�̀����
#�����

3. ���#$#�]������o�#�� ���
]	��] #$#�] ������o�#�� 50 ���	%��ab��#�&� �#$����
���	����X����]���]�ab��#�&� %Z�\�� 500 	�##�#��� ��^����#$#�]\��%��������

4.  ���#$#�]���o�#p����� 50% ��]���	��� ���
]	��] #$#�]���o��p��������	��� 250
	�##�#��� %��ab��#�&� 200 	�##�#��� �������	����X����]���]�ab��#�&�%Z�\�� 500 	�##�#���

5. ���#$#�]e�	  ���
]	��]�b����#$#�]	
��# M o�#\p�� 100 	�##�#��� ���#$#�]���
���o�#�� 60 	�##�#��� 	�e�	%Z�������� ���	���#$#�]���o�#p���� 60 	�##�#��� #�\����� ����
���	����X����]%Z�\�� 300 	�##�#��� ���]�ab��#�&�

6.  ���#$#�]	���q��o�#���� ���
]	��]o�&�o�#���p#���\��� on&����Z���
& 110oC ��[���#�
2 ��&��	�  0.0960 ���	 #$#�]����
a���]�ab��#�&� �#$�������	����X����]���]�ab��#�&�%Z���[� 100
	�##�#��� ���#$#�]	���q���
a  1 	�##�#��� c$	
 o�#����-o�#����  5 \	������	

��;
�����
������

1. ������
]	���#$#�]	���q�� ��]����b����#$#�]	���q��o�#���� 10 	�##�#��� �c̀�
c�����]�ab��#�&��#$�������	���c���� 100 	�##�#���  ���#$#�]�
a 1 	�##�#��� c$	
o�#����-o�#���
� 0.5 \	������	   �b����#$#�]�
&\��	����
]	��X��	������#$#�]	���q�� ��������
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���	���������#$#�]�
&%�� (	#.) ���	���	��� (\	������	/#���)
0 0
5 10

10 100
25 250
35 350

2.  ��������#$#�]�	#����� 10 	�##�#��� #�%����
#����� �
&c$%���b����������$Z�
3.   ��������#$#�]	���q�� ���	���	�������� �#$�ab�����]��� 10 	�##�#��� #�%����


#����� %���� 2
3.  ���	���#$#�]e�	 15 	�##�#��� ��]��%Z�e�	��� �����a�\���]������] 2 ��&��	� ���\	�

���� 24 ��&��	�
4. �b����#$#�]�
&\��\��������������#`�������]���̀&����������p��	������ �
&

���	]���#`&� 810 �����	��
5. �b���Y���	���	������o�#����c�����p	���q��
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������� (

�����'��e��� � �
& 1 cb�����������\��$��	�
&���$���Z�� ���#$�_��
 %���̀�������

�����'��e��� � �
& 2 cb�����������\��$��	�
&��t�]�����] ���#$�_��
%���̀�������

 Apr Jun Aug Oct Dec Feb

St1 27 39 24 34 26 30

St2 21 36 31 32 36 28

St3 33 34 22 28 26 30

St4 37 33 22 23 32 26

St5 39 28 33 34 36 34

�����'��e��� � �
& 3 ����e#���������$Z� One-way ANOVA \��$��	�
&]n����$Z��
�. ���
]���
]�%����#$�_��


ANOVA

Sum of
Squares df Mean Square F Sig.

Between Groups 209.333 4 52.333 4.313 .009

Within Groups 303.333 25 12.133

Total 512.667 29

� .���
]���
]�%����#$��̀��
ANOVA

Sum of

Squares df Mean Square F Sig.

Between Groups 112.267 5 22.453 1.346 .279

Within Groups 400.400 24 16.683

Total 512.667 29

 Apr Jun Aug Oct Dec Feb

St1 31 30 28 28 26 27

St2 26 33 23 28 28 28

St3 20 26 19 27 18 28

St4 23 24 23 23 20 27

St5 34 31 32 23 24 32
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�����'��e��� � �
& 4 ����e#���������$Z� LSD comparison of mean %�\��$��	�
&]n����$Z��
%����#$�_��


Multiple Comparisons

LSD

95% Confidence Interval

(I) ST (J) ST

Mean

Difference (I-
J) Std. Error Sig. Lower Bound Upper Bound

2 .6667 2.01108 .743 -3.4752 4.8086

3 5.3333(*) 2.01108 .014 1.1914 9.4752

4 5.0000(*) 2.01108 .020 .8581 9.1419

1

5 -1.0000 2.01108 .623 -5.1419 3.1419

2 1 -.6667 2.01108 .743 -4.8086 3.4752

3 4.6667(*) 2.01108 .029 .5248 8.8086

4 4.3333(*) 2.01108 .041 .1914 8.4752

5 -1.6667 2.01108 .415 -5.8086 2.4752

3 1 -5.3333(*) 2.01108 .014 -9.4752 -1.1914

2 -4.6667(*) 2.01108 .029 -8.8086 -.5248

4 -.3333 2.01108 .870 -4.4752 3.8086

5 -6.3333(*) 2.01108 .004 -10.4752 -2.1914

4 1 -5.0000(*) 2.01108 .020 -9.1419 -.8581

2 -4.3333(*) 2.01108 .041 -8.4752 -.1914

3 .3333 2.01108 .870 -3.8086 4.4752

5 -6.0000(*) 2.01108 .006 -10.1419 -1.8581

5 1 1.0000 2.01108 .623 -3.1419 5.1419

2 1.6667 2.01108 .415 -2.4752 5.8086

3 6.3333(*) 2.01108 .004 2.1914 10.4752

4 6.0000(*) 2.01108 .006 1.8581 10.1419

*  The mean difference is significant at the .05 level.

�����'��e��� � �
& 5 ����e#���������$Z� One-way ANOVA \��$��	�
&��t�]�����]

�. ���
]���
]�%����#$�_��

 ANOVA

Sum of

Squares df Mean Square F Sig.

Between Groups 108.467 4 27.117 1.016 .418

Within Groups 667.000 25 26.680

Total 775.467 29
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�. ���
]���
]�%����#$��̀��
ANOVA

Sum of
Squares df Mean Square F Sig.

Between Groups 156.267 5 31.253 1.211 .334

Within Groups 619.200 24 25.800

Total 775.467 29

�����'��e��� � �
&   6   ���	Z��������	
��r����������\��$��	���#$����%���̀�� �	U�]�
2547

Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

1 0.00 0.00 0.21 0.22 0.82 0.27 0.22 0.33 0.00 2.36

2 0.00 1.44 0.21 0.88 1.64 0.80 2.39 0.33 0.00 2.83

3 20.94 5.26 4.88 1.77 0.55 4.27 0.43 3.96 0.93 4.72

4 25.65 6.46 28.03 15.71 6.28 16.80 22.56 0.33 0.70 3.30

5 0.00 14.11 0.21 1.33 7.92 34.13 26.25 0.00 3.02 8.96

6 19.53 15.79 6.37 5.75 5.46 5.07 1.08 3.30 2.55 10.85

7 4.47 4.07 1.70 1.99 2.19 0.00 0.22 0.00 0.46 1.42

8 0.24 1.67 1.06 0.22 3.55 0.53 22.56 0.33 0.00 3.77

9 0.94 0.24 0.00 0.00 0.55 0.00 0.00 0.00 0.00 0.94

10 0.71 1.44 0.00 0.88 0.27 0.00 0.22 0.33 1.16 1.42

11 0.24 0.00 0.21 1.11 0.27 0.80 0.43 0.00 0.46 0.00

12 0.00 0.00 2.55 1.99 0.55 3.73 0.65 0.00 3.02 1.42

13 0.94 0.96 0.64 1.33 1.37 0.27 0.00 0.33 0.93 0.94

14 1.65 3.83 10.40 7.74 9.29 7.73 3.04 6.93 6.50 7.55

15 0.71 1.67 1.91 3.10 2.46 1.33 0.87 2.64 6.26 6.60

17 6.12 7.66 15.92 5.53 6.28 2.13 2.82 26.73 8.12 1.42

18 0.00 0.00 0.00 0.00 0.55 0.00 0.22 0.00 0.00 0.94

19 0.00 0.00 0.21 0.00 0.27 0.27 0.00 0.00 0.00 0.00

20 0.47 0.96 0.42 0.44 0.00 0.00 0.00 0.00 0.00 2.36

22 0.24 0.00 3.61 18.81 10.66 0.80 0.22 21.45 11.14 1.89

23 0.00 0.00 0.42 1.11 0.27 0.00 0.00 1.32 0.46 0.00

24 0.24 0.00 0.85 1.33 0.27 0.00 0.00 0.66 0.00 3.30

25 0.24 0.00 1.06 0.66 0.00 0.00 0.00 0.66 0.00 0.47

26 2.35 0.00 0.21 0.00 0.00 0.27 0.43 0.00 0.00 0.00

27 0.00 0.00 0.42 1.33 0.82 0.27 2.17 1.65 0.23 0.47

28 0.71 14.83 4.25 2.21 18.31 0.27 0.22 13.20 17.87 6.60

29 0.00 0.96 1.91 3.98 2.19 0.80 6.51 3.96 15.55 8.02

30 0.24 0.00 0.85 2.65 1.37 0.80 0.43 6.27 0.00 0.47

31 0.00 0.00 0.00 0.44 0.00 0.00 0.00 0.00 0.00 0.47

32 1.41 3.35 0.85 1.33 0.00 1.87 0.00 0.00 1.39 0.00

33 5.65 7.89 5.73 5.97 4.10 0.00 3.04 0.00 14.39 4.25

34 0.00 0.00 0.00 0.22 0.27 0.00 0.00 0.00 0.00 0.00
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�����'��e��� � �
& 6 (���)
Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

35 0.00 0.00 0.00 0.00 0.27 0.27 0.00 0.00 0.00 0.47

37 1.65 3.59 0.85 1.33 3.55 10.67 1.95 0.00 0.93 4.25

38 1.65 0.00 0.00 0.22 0.27 0.27 0.00 0.00 0.00 0.00

39 1.65 0.00 0.64 0.44 0.27 0.53 0.22 0.00 0.00 0.00

40 0.00 0.00 0.00 0.00 0.55 0.53 0.00 0.00 0.00 0.47

41 0.00 0.00 0.00 0.44 0.27 0.00 0.00 0.00 0.23 0.47

43 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00

44 0.00 2.15 0.42 1.77 1.09 0.27 0.00 0.00 0.23 1.42

45 0.24 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.47

46 0.00 0.00 0.21 0.66 1.64 0.27 0.65 0.00 0.00 0.00

47 0.47 0.00 1.06 1.77 0.55 2.13 0.00 5.28 0.00 0.00

48 0.00 0.00 0.00 1.11 0.00 0.80 0.22 0.00 0.00 0.47

49 0.71 1.67 1.70 2.21 2.46 1.07 0.00 0.00 3.48 4.25

S = \��$��	�
&�na������], R =  \��$��	�
&�na���Z��

�����'��e��� � �
& 7  ���	Z��������	
��r����������\��$��	���#$����%���̀�� 	�_X��]�
2547

Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

1 0.15 0.00 0.20 0.00 0.62 0.17 1.43 0.00 0.00 0.00

2 0.15 0.00 0.20 0.22 0.93 0.33 0.71 0.00 0.00 0.20

3 17.14 15.23 12.50 2.81 4.63 1.99 2.86 0.92 1.12 2.40

4 38.9 15.91 44.35 38.7 19.14 9.14 5.24 3.14 1.121 1.60

5 3.73 3.41 2.62 1.08 8.95 35.22 21.90 10.17 11.78 9.38

6 12.97 10.00 6.45 7.58 11.11 22.26 1.19 0.74 1.12 17.76

7 0.15 0.23 0.00 0.00 0.62 0.33 0.00 0.00 0.00 0.00

8 0.75 0.45 0.20 0.43 0.00 0.33 1.67 0.00 0.00 0.00

9 0.15 0.68 0.20 0.22 0.62 0.00 0.24 0.18 0.00 0.40

10 2.98 0.68 0.20 0.43 0.31 1.16 6.19 0.18 0.56 0.00

11 0.15 0.91 0.40 0.43 0.00 0.00 0.00 1.11 1.50 0.00

12 0.30 0.68 0.00 1.08 0.00 1.33 0.48 0.55 2.06 1.40

13 1.64 0.23 1.61 1.08 0.31 0.50 1.19 0.37 0.00 0.60

14 0.30 4.32 2.22 2.16 0.93 7.48 1.67 9.80 7.66 1.80

15 0.15 0.68 0.60 0.22 0.31 0.50 2.62 0.74 3.93 0.80

16 0.00 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

17 4.92 6.82 11.09 6.71 6.79 1.99 1.90 22.92 7.48 3.39

18 0.00 0.00 0.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.37 0.20

20 0.30 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00

21 0.15 0.23 0.20 0.00 0.00 0.17 0.00 0.00 0.00 0.20

22 0.15 1.14 2.42 6.93 8.02 1.99 4.76 17.19 5.42 10.98

23 0.00 0.00 0.00 0.87 0.31 0.00 0.24 1.29 0.37 0.00

24 0.00 0.45 0.00 0.22 0.00 0.17 0.95 0.74 0.75 0.40

25 0.00 0.45 0.00 0.00 0.00 0.17 2.38 0.00 0.00 0.20

26 0.15 0.68 0.40 0.00 0.62 0.00 0.00 0.00 0.00 0.40
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�����'��e��� � �
& 7 (���)
Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

27 0.30 0.45 0.00 0.87 0.00 1.33 5.24 3.14 0.19 3.79

28 0.15 3.64 1.81 3.90 6.17 1.99 1.67 0.74 28.79 4.19

29 0.60 1.14 0.81 3.46 1.54 0.66 22.62 11.09 5.79 5.19

30 0.30 2.50 1.21 1.30 4.01 0.00 0.00 1.11 1.50 1.80

31 0.00 0.23 0.20 0.00 0.31 0.00 0.00 0.18 0.00 0.40

32 0.45 4.55 0.40 2.38 3.70 1.99 1.67 0.74 0.00 5.59

33 3.58 7.05 2.82 10.17 11.73 1.50 1.67 9.80 15.70 9.38

34 0.00 1.14 0.00 0.43 0.00 0.00 0.48 0.00 0.00 0.00

35 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

36 0.30 1.14 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00

37 1.19 4.77 1.01 1.73 4.32 3.82 3.33 1.66 0.75 10.38

38 0.89 0.68 0.40 0.65 0.00 0.00 0.48 0.18 0.00 0.20

39 0.45 0.00 0.60 0.43 0.31 0.17 0.00 0.00 0.37 0.80

40 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

41 0.45 1.36 0.00 0.43 0.00 0.17 1.19 0.00 0.00 0.20

42 0.00 0.00 0.20 0.00 0.00 0.50 0.71 0.00 0.00 0.00

43 0.00 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00

44 0.75 1.14 0.20 0.22 1.54 0.00 0.48 0.00 0.00 2.00

45 3.73 4.32 2.42 0.87 0.62 0.66 1.19 0.37 0.00 0.00

46 0.30 0.00 0.00 0.43 0.00 0.00 0.24 0.00 0.19 0.00

47 0.45 1.36 0.40 0.00 0.93 1.33 0.71 0.00 0.19 2.99

49 0.45 0.91 0.40 1.30 0.62 0.66 0.71 0.92 1.31 1.00

S = \��$��	�
&�na������], R =  \��$��	�
&�na���Z��

�����'��e��� � �
& 8     ���	Z��������	
��r����������\��$��	���#$����%���̀��
���Z��	 2547

Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

1 0.20 0.88 0.00 0.00 1.21 3.48 2.34 0.46 0.18 2.65

2 0.00 0.88 0.00 0.00 1.52 0.50 0.39 0.46 0.00 0.81

3 11.16 5.29 4.76 4.99 0.61 0.50 0.00 0.00 0.55 0.61

4 54.98 11.18 61.51 61.04 10.00 2.24 17.58 4.61 0.55 1.22

5 2.79 19.41 1.19 4.41 13.64 45.52 31.25 0.00 4.21 43.99

6 6.57 11.76 4.76 4.61 9.09 3.73 5.86 3.23 2.20 7.33

7 0.20 1.47 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.20 0.29 0.20 0.38 1.21 0.75 0.78 0.46 0.00 1.43

9 0.00 0.29 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.00

10 0.00 1.76 0.40 0.00 2.12 3.23 1.95 0.00 0.73 7.33

11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73 0.00

12 0.00 0.00 0.00 0.00 0.00 3.23 1.17 5.07 1.47 0.41

13 1.20 0.29 0.00 0.58 1.21 1.74 1.95 0.46 0.18 0.20

14 1.39 3.82 0.40 0.77 4.55 7.96 4.30 12.44 10.26 1.22

15 0.80 0.00 0.00 0.00 0.30 2.74 2.73 12.90 5.49 1.02

16 1.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

17 4.58 6.76 15.48 13.05 2.73 2.74 8.20 9.22 18.50 2.65
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�����'��e��� � �
& 8 (���)
Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20

19 0.00 0.00 0.00 0.19 0.30 1.99 1.17 0.00 0.00 1.63

20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20

21 0.00 0.88 0.00 0.19 0.30 0.00 0.00 0.00 0.00 0.00

22 1.00 1.47 1.19 0.96 10.61 0.25 0.78 3.69 6.41 6.72

23 0.00 0.00 0.60 0.19 1.21 0.00 0.00 0.00 0.55 0.00

24 0.40 0.00 0.00 0.00 0.30 1.00 0.78 0.00 0.00 0.20

25 0.00 0.29 0.00 0.00 0.00 0.00 0.39 0.00 0.18 0.41

26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.61

27 0.00 0.00 0.00 0.00 0.30 0.25 0.00 0.00 0.00 1.43

28 1.00 7.65 2.18 2.30 6.06 1.24 4.30 11.98 16.85 5.70

29 0.40 3.24 1.39 0.96 7.88 3.98 7.03 11.98 4.58 5.30

30 0.00 0.29 1.19 1.15 0.91 0.25 0.00 0.00 1.65 0.00

31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

32 0.20 0.00 0.20 0.96 3.33 0.00 0.00 0.00 0.92 0.41

33 4.78 12.35 1.39 0.00 9.70 5.72 4.69 17.97 20.70 1.63

34 0.00 0.29 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.20

37 0.60 3.82 1.39 0.00 2.42 1.99 0.00 1.38 2.01 0.81

38 0.20 0.29 0.00 0.00 0.91 0.00 0.00 0.46 0.00 0.20

39 0.00 0.29 0.20 0.77 0.00 0.50 0.00 0.00 0.00 0.00

40 0.00 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00

41 0.00 0.00 0.00 0.00 0.30 0.00 0.39 0.00 0.00 0.00

43 0.20 0.59 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00

44 0.00 1.47 0.00 0.19 0.91 1.00 0.39 0.46 0.18 0.00

45 4.18 1.18 0.79 1.54 0.61 0.75 0.78 0.00 0.00 0.81

46 0.40 0.29 0.00 0.00 0.00 0.25 0.00 0.46 0.00 0.20

47 0.80 0.59 0.20 0.19 1.21 1.24 0.00 0.00 0.00 0.81

48 0.00 0.29 0.00 0.00 0.91 0.00 0.00 0.00 0.00 0.00

49 0.00 0.59 0.20 0.38 3.03 1.24 0.78 2.30 0.92 1.63

S = \��$��	�
&�na������], R =  \��$��	�
&�na���Z��

�����'��e��� � �
&  9    ���	Z��������	
��r����������\��$��	���#$����%���̀�� �X#��	
2547

Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

1 0.46 0.52 0.00 0.00 0.55 3.78 0.00 0.00 0.22 1.21

2 0.15 1.03 0.00 0.54 0.28 10.40 0.00 0.00 0.00 0.00

3 22.55 14.95 8.66 2.15 4.41 0.24 4.21 4.13 0.22 0.00

4 52.15 28.09 31.68 32.26 24.79 3.55 28.37 27.82 1.11 1.82

5 2.15 7.22 12.13 20.43 7.99 42.32 16.85 16.53 34.08 35.15

6 5.37 13.14 12.87 9.68 14.60 2.36 13.48 13.22 2.00 15.45

7 0.00 0.00 0.00 0.00 0.83 0.47 0.00 0.00 0.00 0.00

8 0.31 0.00 0.50 0.00 0.28 2.36 0.28 0.28 0.22 0.61

9 0.61 1.03 0.99 0.00 0.28 0.71 0.28 0.28 0.00 0.30

10 1.53 1.55 1.49 1.61 3.58 1.89 0.28 0.00 0.89 11.21
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�����'��e��� � �
& 9 (���)
Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

12 0.00 1.55 0.74 1.08 0.00 0.00 0.00 0.00 0.89 0.00

13 0.15 0.26 0.00 0.54 0.00 2.13 0.00 0.00 0.00 0.00

14 0.61 2.32 0.74 0.54 1.93 1.42 1.40 1.38 0.67 0.00

15 0.15 0.26 0.25 1.08 0.28 0.95 1.40 1.38 2.23 0.30

16 0.15 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.00

17 1.53 5.93 3.71 4.30 5.23 0.95 3.09 5.23 8.69 2.12

18 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00

19 0.31 0.26 0.00 0.00 0.28 1.18 0.28 0.28 0.89 2.73

20 0.00 0.77 2.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00

21 0.15 0.77 0.00 0.54 0.28 0.00 1.40 1.38 0.00 0.00

22 0.61 1.03 1.24 3.76 6.06 2.13 3.09 3.03 2.23 2.12

23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.00

24 0.61 0.00 0.25 0.00 0.00 0.71 0.00 0.00 0.00 0.00

25 0.31 0.00 0.25 0.00 1.93 0.47 0.28 0.28 0.00 0.00

26 0.00 0.00 0.99 0.54 0.28 0.00 0.00 0.00 0.00 0.61

27 0.92 0.26 0.00 1.08 0.00 0.24 1.12 1.10 0.22 4.24

28 0.31 1.80 6.44 3.76 6.34 0.00 7.58 7.44 20.49 10.61

29 0.15 1.55 1.73 5.91 2.20 2.60 2.53 2.48 20.71 7.88

30 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.55 0.22 0.30

31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30

32 0.00 0.26 0.00 0.00 0.28 0.47 0.84 0.83 0.00 0.00

33 1.38 3.09 2.48 4.30 4.96 10.40 2.81 2.75 2.45 1.21

34 0.15 0.26 0.50 0.00 0.00 0.00 0.56 0.55 0.00 0.00

35 0.46 0.26 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00

36 0.00 0.00 0.25 0.00 0.83 0.00 0.00 0.00 0.00 0.00

37 1.99 1.29 2.23 2.15 1.10 3.31 2.81 2.75 0.00 0.30

38 0.31 0.00 0.25 0.00 0.55 0.47 0.00 0.00 0.00 0.61

39 0.31 0.26 0.50 0.54 1.38 0.00 0.28 0.28 0.00 0.30

41 0.15 0.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

42 0.00 0.00 0.00 0.00 0.83 0.00 0.00 0.00 0.00 0.00

43 0.46 0.00 0.74 0.00 0.00 0.00 0.84 0.83 0.22 0.30

44 0.31 0.00 0.00 0.00 1.38 2.36 0.84 0.83 0.00 0.30

45 1.99 7.47 5.69 1.08 3.86 0.00 2.25 2.20 0.22 0.00

46 0.61 0.00 0.00 0.54 0.28 0.00 0.00 0.00 0.00 0.00

47 0.61 0.52 0.25 0.00 0.28 0.47 1.12 1.10 0.00 0.00

48 0.00 0.52 0.00 0.00 0.00 0.47 0.00 0.00 0.00 0.00

49 0.00 0.77 0.25 1.61 1.38 1.18 1.12 1.10 0.45 0.00

S = \��$��	�
&�na������], R =  \��$��	�
&�na���Z��
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�����'��e��� � �
&  10     ���	Z��������	
��r����������\��$��	���#$����%���̀��
r�����	 2547

Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

1 0.00 1.55 0.00 1.02 1.33 11.55 16.34 2.00 0.00 2.66

2 0.45 0.26 0.41 0.00 0.80 1.05 0.22 0.00 0.00 0.67

3 9.44 9.82 4.50 1.02 3.19 0.00 1.08 0.00 0.00 0.00

4 32.58 10.59 10.84 19.72 1.33 1.05 9.03 0.00 0.65 2.66

5 5.62 9.30 3.48 4.67 10.37 42.02 29.03 42.35 17.53 19.96

6 10.34 5.94 4.29 16.87 18.88 14.92 14.19 1.33 1.52 18.40

7 0.45 0.00 0.00 0.20 0.27 0.00 0.22 0.00 0.00 0.00

8 0.67 2.58 0.41 0.41 1.06 2.10 1.72 0.67 1.08 1.33

9 0.00 0.78 0.00 0.20 0.27 0.00 0.00 0.00 0.00 0.00

10 0.00 1.29 0.82 0.81 8.51 0.21 1.51 0.00 0.00 6.43

12 2.70 0.78 3.07 1.63 0.53 0.42 0.22 0.89 1.52 0.89

13 2.02 1.03 0.61 2.44 1.33 0.63 0.65 0.22 0.00 0.67

14 2.92 2.58 20.45 1.83 4.26 1.89 0.65 7.54 4.33 0.67

15 0.00 1.29 4.50 2.44 0.27 0.63 0.00 11.31 8.44 0.67

16 0.00 0.00 0.00 0.20 0.27 0.00 0.00 0.00 0.00 0.00

17 5.62 5.68 12.68 11.18 4.26 3.15 4.30 6.65 5.63 1.33

19 0.00 0.00 0.00 0.41 0.27 0.63 0.00 0.22 3.03 1.33

20 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.00 0.00

21 0.22 0.52 0.00 0.00 0.53 0.00 0.00 0.00 0.00 0.00

22 0.00 0.26 1.43 9.35 10.90 0.00 1.72 0.89 12.77 5.10

23 0.00 0.00 0.00 0.41 0.80 0.21 0.22 0.00 0.22 0.00

24 0.67 0.78 1.64 0.00 0.53 4.20 1.94 0.00 0.00 0.00

25 0.00 0.00 0.00 0.00 0.53 0.00 0.22 0.00 0.00 0.00

27 0.45 0.52 0.00 0.41 0.00 0.00 0.43 0.22 0.00 2.00

28 0.00 2.58 2.66 1.83 7.45 0.21 0.43 14.41 14.29 24.39

29 1.57 0.26 1.23 0.00 1.33 0.21 0.86 4.43 9.74 4.88

30 0.90 0.78 1.43 0.81 0.00 0.84 0.00 0.00 0.65 0.22

31 0.22 0.00 0.00 0.00 0.27 0.42 0.00 0.00 0.00 0.67

32 0.22 0.78 0.00 0.61 0.27 0.21 0.43 0.00 0.00 0.00

33 2.70 2.58 15.95 10.16 5.85 1.26 2.80 2.22 10.39 1.55

34 0.67 0.52 0.20 0.20 0.00 0.00 0.00 0.00 0.00 0.00

35 0.00 0.52 0.00 0.41 0.00 0.00 0.00 0.00 0.00 0.00

36 0.00 0.00 0.00 0.20 0.27 0.00 0.00 0.00 0.00 0.00

37 0.90 1.55 0.61 1.22 1.60 3.36 2.58 0.89 1.30 1.33

38 1.57 2.84 0.61 0.41 1.33 0.21 0.00 0.00 0.22 0.00

39 0.90 0.26 0.00 0.00 0.00 0.00 0.22 0.00 0.00 0.22

41 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

42 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

43 0.00 0.26 0.00 0.00 0.00 0.00 0.22 0.00 0.00 0.00

44 0.00 0.78 0.20 1.42 0.53 1.26 1.72 0.00 0.00 0.00

45 12.13 2.58 0.61 1.42 1.60 0.00 0.00 0.00 0.22 0.00

46 0.00 0.00 0.41 0.00 0.27 0.00 0.00 0.00 0.00 0.00
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�����'��e��� � �
&  10  (���)
Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

47 2.92 23.26 3.48 3.25 3.72 3.57 4.09 0.89 0.22 1.11

48 0.00 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

49 1.12 3.88 3.48 2.85 4.79 3.78 3.01 2.88 6.28 0.89

S = \��$��	�
&�na������], R =  \��$��	�
&�na���Z��

�����'��e��� � �
&  11     ���	Z��������	
��r����������\��$��	���#$����%���̀��
�X	'�
��r� 2548

Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

1 0.00 0.00 0.00 0.00 0.47 3.99 3.74 0.65 0.97 0.14

2 0.15 0.00 0.00 0.00 1.40 1.14 3.90 0.86 0.00 0.68

3 18.07 9.15 1.61 7.16 1.40 0.00 1.36 0.86 0.39 0.14

4 30.27 8.10 32.68 12.67 27.74 2.85 6.11 3.66 2.14 1.77

5 2.71 14.96 1.25 0.00 4.20 46.44 37.18 41.94 23.59 8.42

6 13.86 15.32 18.57 6.47 13.75 11.97 25.47 4.95 7.41 3.13

7 0.30 0.00 0.18 0.00 0.23 0.57 0.00 0.22 0.00 0.00

8 0.15 1.41 0.00 0.41 1.40 1.14 4.07 0.43 0.97 0.95

9 0.00 1.23 0.18 0.00 0.70 0.85 0.00 0.00 0.00 0.14

10 0.00 0.70 0.18 0.00 2.56 1.71 1.02 0.43 1.56 1.36

12 0.30 0.00 0.18 0.28 0.70 2.56 0.51 2.15 0.00 0.27

13 0.60 0.18 1.79 0.96 1.17 1.99 0.68 0.65 0.19 0.82

14 0.15 1.23 2.86 1.38 1.86 4.56 0.85 6.45 1.56 1.77

15 0.00 1.06 0.00 0.28 0.70 0.28 0.51 1.94 0.00 0.82

16 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00

17 9.94 7.04 9.64 48.21 5.59 4.56 2.38 5.81 0.00 21.06

19 0.00 0.00 0.36 0.00 0.47 1.42 0.17 0.00 0.39 0.14

20 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.19 0.14

21 0.15 0.00 0.18 0.00 0.23 0.00 0.34 0.00 0.00 0.00

22 0.45 0.35 6.25 2.07 11.89 0.28 0.17 3.01 7.21 6.39

23 0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00

24 0.30 0.70 0.71 0.14 1.17 0.28 0.00 0.00 0.97 0.27

25 0.15 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

26 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

27 0.00 0.00 0.36 1.52 0.93 0.00 1.36 0.22 1.17 0.95

28 1.20 10.21 2.68 1.79 3.03 5.70 0.68 7.74 38.79 38.04

29 0.15 2.64 0.54 0.41 2.56 2.28 4.07 4.09 1.75 2.85

30 0.30 1.41 1.96 1.10 3.26 0.00 0.17 0.43 0.00 0.27

31 0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.22 0.19 0.00

32 0.90 1.94 0.36 0.41 0.70 1.14 0.68 0.00 0.00 0.41

33 8.58 6.69 10.54 9.78 3.26 1.71 1.19 7.96 4.29 4.08

34 0.00 0.18 0.00 0.28 0.23 0.28 0.00 0.00 0.00 0.00

35 0.45 0.00 0.71 0.00 0.00 0.00 0.00 0.00 0.19 0.00

37 1.05 3.52 0.71 0.83 1.17 0.28 0.68 1.94 1.56 0.68

38 1.81 0.00 0.89 1.10 0.47 0.28 0.34 0.22 0.19 0.00

39 0.00 4.58 0.36 0.41 0.00 0.00 0.00 0.00 0.39 0.00
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�����'��e��� � �
& 11 (���)
Sp S1 S2 S3 S4 S5 R1 R2 R3 R4 R5

40 0.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14

41 0.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27

43 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

44 0.75 1.23 1.07 0.14 0.47 0.57 0.00 0.22 0.39 1.09

45 4.52 1.76 0.54 1.38 1.63 0.00 1.19 0.22 0.39 0.27

46 0.15 0.00 0.18 0.00 0.00 0.00 0.00 0.22 0.00 0.41

47 1.81 1.41 1.43 0.55 2.10 0.85 0.51 0.86 0.39 0.68

48 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.00 0.19 0.00

49 0.15 1.94 1.07 0.00 2.10 0.28 0.51 1.72 2.53 1.49

 S = \��$��	�
&�na������], R =  \��$��	�
&�na���Z��

�����'��e��� � �
& 12  ���	�Y\����� (	�./#���)%������Y�ab������������ �$Z������̀��
�	U�]� 2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 1.15 0.07 0.16 0.16 0.16 0.96 0.44 0.038

St2 1.13 0.07 0.11 0.17 0.15 1.00 0.44 0.040

St3 1.62 0.07 0.11 0.17 0.15 0.91 0.50 0.066

St4 1.43 0.06 0.11 0.17 0.16 0.88 0.47 0.052

St5 2.79 0.08 0.14 0.16 0.17 1.24 0.76 0.197

mean 1.62 0.07 0.13 0.17 0.16 1.00

SE 0.093 0.000 0.000 0.000 0.000 0.004

�����'��e��� � �
& 13 ���	�Yp���p��
&#$#�]�ab� (\	������	/#���)%������Y�ab������������
�$Z������̀���	U�]� 2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 8.33 1.59 13.28 8.72 15.39 7.59 9.15 3.883

St2 6.11 1.59 19.94 9.83 17.06 7.20 10.29 8.067

St3 6.48 3.70 18.28 14.83 15.94 7.97 11.20 5.824

St4 6.85 3.70 11.06 7.06 15.94 7.68 8.71 3.004

St5 5.74 3.17 17.72 13.17 25.94 7.24 12.16 12.268

mean 6.70 2.75 16.06 10.72 18.05 7.54

SE 0.200 0.235 2.777 2.055 3.961 0.021
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�����'��e��� � �
& 14 ���	�Yo�#���� (	�./#���) %������Y�ab������������ �$Z������̀��
�	U�]� 2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 0.35 0.30 0.08 0.20 0.31 0.36 0.27 0.002

St2 0.34 0.29 0.12 0.24 0.31 0.38 0.28 0.001

St3 0.34 0.29 0.16 0.20 0.32 0.38 0.28 0.001

St4 0.33 0.32 0.11 0.35 0.32 0.37 0.30 0.001

St5 0.34 0.30 0.08 0.15 0.29 0.38 0.26 0.002

mean 0.34 0.30 0.11 0.23 0.31 0.37

SE 0.000 0.000 0.000 0.001 0.000 0.000

�����'��e��� � �
& 15 ���	�Y���o��c��
&#$#�]�ab� (	�. /#���) %������Y�ab������������
�$Z������̀���	U�]� 2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 8.33 7.30 7.06 7.35 7.27 7.35 7.44 0.034

St2 7.87 7.00 7.09 7.30 7.20 7.20 7.28 0.016

St3 7.78 7.65 7.06 7.00 7.15 7.97 7.43 0.029

St4 7.97 7.20 7.22 7.35 7.10 7.68 7.42 0.019

St5 7.56 6.85 7.25 6.23 6.69 6.24 6.80 0.048

mean 7.90 7.20 7.14 7.05 7.08 7.29

SE 0.016 0.019 0.002 0.046 0.010 0.086

�����'��e��� � �
& 16 ���	�Y�
���
 (	�./#���) %������Y�ab������������ �$Z������̀���	U�]�
2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 2.24 0.19 0.29 0.10 0.12 0.57 0.58 0.115

St2 2.29 0.31 0.48 0.19 0.17 0.10 0.59 0.119

St3 2.10 0.19 0.19 0.19 0.15 0.29 0.52 0.100

St4 1.52 0.25 0.19 0.10 0.19 0.76 0.50 0.051

St5 2.15 0.21 0.38 0.19 0.19 0.86 0.66 0.099

mean 2.06 0.23 0.31 0.15 0.16 0.52

SE 0.019 0.001 0.003 0.000 0.000 0.020



110

�����'��e��� � �
& 17 ����b�\ppm� (\	���o
�	���/�o����	��) %������Y�ab������������
�$Z������̀���	U�]� 2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 30.00 30.00 38.00 36.50 46.80 45.80 37.85 8.946

St2 30.00 30.00 39.00 35.00 25.70 44.90 34.10 8.188

St3 30.00 30.00 35.00 37.00 22.90 47.30 33.70 11.385

St4 30.00 31.00 37.00 36.00 27.30 46.70 34.67 8.050

St5 30.00 30.00 37.00 38.00 22.60 49.70 34.55 14.388

mean 30.00 30.20 37.20 36.50 29.06 46.88

SE 0.000 0.040 0.440 0.250 20.439 0.662

�����'��e��� � �
& 18 ���	��[���� M ���  %������Y�ab������������ �$Z������̀���	U�]�
2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 7.56 7.61 7.63 7.65 7.49 7.51 7.58 0.001

St2 7.49 7.50 7.60 7.43 7.60 7.62 7.54 0.001

St3 7.46 7.49 7.63 7.35 7.71 7.65 7.55 0.003

St4 7.39 7.56 7.52 7.60 7.49 7.49 7.51 0.001

St5 7.47 7.43 7.65 7.91 7.80 7.90 7.69 0.007

mean 7.47 7.52 7.61 7.59 7.62 7.63

SE 0.001 0.001 0.001 0.009 0.004 0.005

�����'��e��� � �
& 19 ���	��̂������$���ab� (�	��/�����
) %������Y�ab������������ �$Z����
��̀���	U�]� 2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 0.20 0.22 0.18 0.63 0.35 0.26 0.31 0.005

St2 0.17 0.29 0.07 0.82 0.39 0.15 0.32 0.012

St3 0.24 0.71 1.00 1.00 0.63 0.53 0.69 0.014

St4 0.21 0.20 0.31 0.93 0.39 0.26 0.38 0.013

St5 0.20 0.24 0.18 0.12 0.36 0.26 0.23 0.001

mean 0.20 0.33 0.35 0.70 0.42 0.29

SE 0.000 0.009 0.028 0.025 0.003 0.004
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�����'��e��� � �
& 20 ���	#n� (�	��) %������Y�ab������������ �$Z������̀���	U�]� 2547 _n�
�X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 0.31 0.35 0.39 0.60 0.40 0.37 0.40 0.002

St2 0.50 0.45 0.45 0.71 0.72 0.45 0.55 0.003

St3 0.36 0.32 0.30 0.53 0.53 0.45 0.42 0.002

St4 0.22 0.18 0.25 0.36 0.30 0.32 0.27 0.001

St5 0.59 0.45 0.60 0.64 0.44 0.40 0.52 0.002

mean 0.40 0.35 0.40 0.57 0.48 0.40

SE 0.004 0.002 0.004 0.004 0.005 0.001

�����'��e��� � �
& 21 ���	�Y�����^�����#�] (	�./#���) %������Y�ab������������ �$Z����
��̀���	U�]� 2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 3.90 2.10 1.70 1.80 2.00 2.80 2.38 0.117

St2 5.30 2.50 1.70 2.00 3.80 3.20 3.08 0.296

St3 4.80 2.00 1.70 2.00 1.30 3.60 2.57 0.302

St4 3.60 1.80 1.30 2.20 0.70 2.90 2.08 0.186

St5 3.50 2.00 1.50 2.70 2.60 3.50 2.63 0.106

mean 4.22 2.08 1.58 2.14 2.08 3.20

SE 0.125 0.013 0.006 0.024 0.287 0.025

�����'��e��� � �
& 22 �XYZ'�	��ab� (��t��o#�o
]�)%������Y�ab������������ �$Z������̀��
�	U�]� 2547 _n� �X	'�
��r� 2548

Apr Jun Aug Oct Dec Feb mean SE

St1 24.70 24.00 24.13 22.60 22.17 22.18 23.30 0.205

St2 25.20 23.78 25.27 22.70 22.70 22.25 23.65 0.294

St3 25.70 23.10 25.77 22.97 22.90 22.77 23.87 0.350

St4 25.70 23.50 24.80 23.60 23.30 23.12 24.00 0.173

St5 23.70 23.21 23.13 23.80 22.60 22.06 23.08 0.073

mean 25.00 23.52 24.62 23.13 22.73 22.48

SE 0.140 0.029 0.212 0.058 0.034 0.041
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�����'��e��� � �
&  23     ����e#���������$Z� MANOVA ����}cc�]�����]'�
�#$��	
 %����
#$�_��
 ���]������	 SPSS Ver. 11.5 for Window

�

Multivariate Tests(c)

Effect Value F
Hypothesis

df Error df Sig.

Intercept Pillai's Trace 1.000 16402.532(a) 11.000 15.000 .000
Wilks' Lambda .000 16402.532(a) 11.000 15.000 .000
Hotelling's Trace 12028.523 16402.532(a) 11.000 15.000 .000
Roy's Largest Root 12028.523 16402.532(a) 11.000 15.000 .000

ST Pillai's Trace 1.889 1.464 44.000 72.000 .075
Wilks' Lambda .053 1.553 44.000 59.341 .057
Hotelling's Trace 5.333 1.636 44.000 54.000 .043
Roy's Largest Root 3.341 5.467(b) 11.000 18.000 .001

a  Exact statistic      b  The statistic is an upper bound on F that yields a lower bound on the significance level.
c  Design: Intercept+ST

(

Tests of Between-Subjects Effects

Source Dependent Variable
Type III Sum
of Squares

df
Mean

Square
F Sig.

Corrected
Model

Phosphate 48.729(a) 4 12.182 .307 .870

Nitrate .445(b) 4 .111 .236 .916

Silicate .006(c) 4 .002 .153 .960

DO 1.786(d) 4 .447 2.573 .062

BOD .099(e) 4 .025 .043 .996

Depth .286(f) 4 .072 6.743 .001

Velocity .756(g) 4 .189 3.496 .021

pH .122(h) 4 .031 1.943 .135

Temperature 3.565(i) 4 .891 .678 .614

Conductivity 65.595(j) 4 16.399 .268 .896

TSS 3.223(k) 4 .806 .667 .621

Intercept Phosphate 3184.760 1 3184.760 80.311 .000

Nitrate 8.210 1 8.210 17.384 .000

Silicate 2.292 1 2.292 230.013 .000
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Source Dependent Variable
Type III Sum
of Squares

df
Mean

Square
F Sig.

DO 1588.147 1 1588.147 9150.654 .000

BOD 9.800 1 9.800 16.883 .000

Depth 5.581 1 5.581 525.957 .000

Velocity 4.415 1 4.415 81.700 .000

pH 1720.510 1 1720.510 109433.270 .000

Temperature 16680.964 1 16680.964 12683.645 .000

Conductivity 36694.021 1 36694.021 600.068 .000

TSS 195.075 1 195.075 161.424 .000

ST Phosphate 48.729 4 12.182 .307 .870

Nitrate .445 4 .111 .236 .916

Silicate .006 4 .002 .153 .960

DO 1.786 4 .447 2.573 .062

BOD .099 4 .025 .043 .996

Depth .286 4 .072 6.743 .001

Velocity .756 4 .189 3.496 .021

pH .122 4 .031 1.943 .135

Temperature 3.565 4 .891 .678 .614

Conductivity 65.595 4 16.399 .268 .896

TSS 3.223 4 .806 .667 .621

Error Phosphate 991.382 25 39.655

Nitrate 11.807 25 .472

Silicate .249 25 .010

DO 4.339 25 .174

BOD 14.511 25 .580

Depth .265 25 .011

Velocity 1.351 25 .054

pH .393 25 .016

Temperature 32.879 25 1.315

Conductivity 1528.743 25 61.150

TSS 30.212 25 1.208

Total Phosphate 4224.871 30

Nitrate 20.462 30

Silicate 2.547 30

DO 1594.272 30

BOD 24.410 30

Depth 6.133 30

Velocity 6.522 30

pH 1721.025 30

Temperature 16717.408 30

Conductivity 38288.360 30

TSS 228.510 30

Corrected
Total

Phosphate 1040.111 29

Nitrate 12.252 29

Silicate .255 29

DO 6.125 29

BOD 14.610 29
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Source Dependent Variable
Type III Sum
of Squares

df
Mean

Square
F Sig.

Depth .552 29

Velocity 2.107 29

pH .515 29

Temperature 36.444 29

Conductivity 1594.339 29

TSS 33.435 29

a  R Squared = .047 (Adjusted R Squared = -.106)     b  R Squared = .036 (Adjusted R Squared = -.118)
c  R Squared = .024 (Adjusted R Squared = -.132)     d  R Squared = .292 (Adjusted R Squared = .178)
e  R Squared = .007 (Adjusted R Squared = -.152)     f  R Squared = .519 (Adjusted R Squared = .442)
g  R Squared = .359 (Adjusted R Squared = .256)     h  R Squared = .237 (Adjusted R Squared = .115)
i  R Squared = .098 (Adjusted R Squared = -.047)     j  R Squared = .041 (Adjusted R Squared = -.112)
k  R Squared = .096 (Adjusted R Squared = -.048)

�.

Multiple Comparisons
LSD

95% Confidence Interval
Dependent

Variable
(I) ST (J) ST

Mean
Difference (I-J)

Std. Error Sig.

Lower Bound
Upper
Bound

Depth 1 2 -.1433(*) .05948 .024 -.2658 -.0208

3 -.0117 .05948 .846 -.1342 .1108

4 .1317(*) .05948 .036 .0092 .2542

5 -.1167 .05948 .061 -.2392 .0058

2 1 .1433(*) .05948 .024 .0208 .2658

3 .1317(*) .05948 .036 .0092 .2542

4 .2750(*) .05948 .000 .1525 .3975

5 .0267 .05948 .658 -.0958 .1492

3 1 .0117 .05948 .846 -.1108 .1342

2 -.1317(*) .05948 .036 -.2542 -.0092

4 .1433(*) .05948 .024 .0208 .2658

5 -.1050 .05948 .090 -.2275 .0175

Depth 4 1 -.1317(*) .05948 .036 -.2542 -.0092

2 -.2750(*) .05948 .000 -.3975 -.1525

3 -.1433(*) .05948 .024 -.2658 -.0208

5 -.2483(*) .05948 .000 -.3708 -.1258

5 1 .1167 .05948 .061 -.0058 .2392

2 -.0267 .05948 .658 -.1492 .0958

3 .1050 .05948 .090 -.0175 .2275

4 .2483(*) .05948 .000 .1258 .3708

Velocity 1 2 -.0083 .13422 .951 -.2848 .2681

3 -.3778(*) .13422 .009 -.6543 -.1014

4 -.0767 .13422 .573 -.3531 .1998
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95% Confidence Interval
Dependent

Variable
(I) ST (J) ST

Mean
Difference (I-J)

Std. Error Sig.

Lower Bound
Upper
Bound

5 .0805 .13422 .554 -.1959 .3569

2 1 .0083 .13422 .951 -.2681 .2848
3 -.3695(*) .13422 .011 -.6459 -.0931

4 -.0683 .13422 .615 -.3448 .2081

5 .0888 .13422 .514 -.1876 .3653

3 1 .3778(*) .13422 .009 .1014 .6543

2 .3695(*) .13422 .011 .0931 .6459

4 .3012(*) .13422 .034 .0247 .5776

5 .4583(*) .13422 .002 .1819 .7348

4 1 .0767 .13422 .573 -.1998 .3531

2 .0683 .13422 .615 -.2081 .3448

3 -.3012(*) .13422 .034 -.5776 -.0247

5 .1572 .13422 .253 -.1193 .4336

5 1 -.0805 .13422 .554 -.3569 .1959

2 -.0888 .13422 .514 -.3653 .1876

3 -.4583(*) .13422 .002 -.7348 -.1819

4 -.1572 .13422 .253 -.4336 .1193

Based on observed means.   *  The mean difference is significant at the .05 level.

�����'��e��� � �
&   24  ����e#���������$Z� MANOVA ����}cc�]�����]'�
�#$��	
 %����
#$��̀�� ���]������	 SPSS Ver. 11.5 for Window

����
Multivariate Tests(c)

Effect Value F
Hypothesis

df
Error df Sig.

Pillai's Trace 1.000 19531.536(a) 11.000 14.000 .000

Wilks' Lambda .000 19531.536(a) 11.000 14.000 .000

Hotelling's Trace 15346.207 19531.536(a) 11.000 14.000 .000
Intercept

Roy's Largest Root 15346.207 19531.536(a) 11.000 14.000 .000

Pillai's Trace 3.997 6.524 55.000 90.000 .000

Wilks' Lambda .000 11.651 55.000 68.390 .000

Hotelling's Trace 83.354 18.793 55.000 62.000 .000
MONTH

Roy's Largest Root 57.889 94.728(b) 11.000 18.000 .000

a  Exact statistic
b  The statistic is an upper bound on F that yields a lower bound on the significance level.

c  Design: Intercept+MONTH
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(
Tests of Between-Subjects Effects

Source Dependent Variable
Type III Sum
of Squares

df Mean Square F Sig.

Corrected
Model

Phosphate 855.135(a) 5 171.027 22.190 .000

Nitrate 10.305(b) 5 2.061 25.406 .000

Silicate .228(c) 5 .046 40.306 .000

DO 2.536(d) 5 .507 3.393 .019

BOD 13.737(e) 5 2.747 75.450 .000

Depth .155(f) 5 .031 1.871 .137

Velocity .731(g) 5 .146 2.550 .055

pH .099(h) 5 .020 1.148 .363

Temperature 26.176(i) 5 5.235 12.237 .000

Conductivity 1157.719(j) 5 231.544 12.727 .000

TSS 23.811(k) 5 4.762 11.876 .000

Intercept Phosphate 3184.760 1 3184.760 413.212 .000

Nitrate 8.210 1 8.210 101.203 .000

Silicate 2.292 1 2.292 2025.281 .000

DO 1588.147 1 1588.147 10620.802 .000

BOD 9.800 1 9.800 269.126 .000

Depth 5.581 1 5.581 337.554 .000

Velocity 4.415 1 4.415 77.022 .000

pH 1720.510 1 1720.510 99307.929 .000

Temperature 16680.964 1 16680.964 38990.764 .000

Conductivity 36694.021 1 36694.021 2016.986 .000

TSS 195.075 1 195.075 486.471 .000

Month Phosphate 855.135 5 171.027 22.190 .000

Nitrate 10.305 5 2.061 25.406 .000

Silicate .228 5 .046 40.306 .000

DO 2.536 5 .507 3.393 .019

BOD 13.737 5 2.747 75.450 .000

Depth .155 5 .031 1.871 .137

Velocity .731 5 .146 2.550 .055

pH .099 5 .020 1.148 .363

Temperature 26.176 5 5.235 12.237 .000

Conductivity 1157.719 5 231.544 12.727 .000

TSS 23.811 5 4.762 11.876 .000

Error Phosphate 184.976 24 7.707

Nitrate 1.947 24 .081

Silicate .027 24 .001

DO 3.589 24 .150

BOD .874 24 .036

Depth .397 24 .017

Velocity 1.376 24 .057

pH .416 24 .017

Temperature 10.268 24 .428

Conductivity 436.620 24 18.193
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Source Dependent Variable
Type III Sum
of Squares

df Mean Square F Sig.

Total Phosphate 4224.871 30

Nitrate 20.462 30

Silicate 2.547 30

DO 1594.272 30

BOD 24.410 30

Depth 6.133 30

Velocity 6.522 30

pH 1721.025 30

Temperature 16717.408 30

Conductivity 38288.360 30

TSS 228.510 30

Corrected
Total

Phosphate 1040.111 29

Nitrate 12.252 29

Silicate .255 29

DO 6.125 29

BOD 14.610 29

Depth .552 29

Velocity 2.107 29

pH .515 29

Temperature 36.444 29

Conductivity 1594.339 29

TSS 33.435 29

a  R Squared = .822 (Adjusted R Squared = .785)   b  R Squared = .841 (Adjusted R Squared = .808)
c  R Squared = .894 (Adjusted R Squared = .871)   d  R Squared = .414 (Adjusted R Squared = .292)

e  R Squared = .940 (Adjusted R Squared = .928)   f  R Squared = .280 (Adjusted R Squared = .131)
g  R Squared = .347 (Adjusted R Squared = .211)   h  R Squared = .193 (Adjusted R Squared = .025)

i  R Squared = .718 (Adjusted R Squared = .660)   j  R Squared = .726 (Adjusted R Squared = .669)
k  R Squared = .712 (Adjusted R Squared = .652)

�

Multiple Comparisons

LSD

95% Confidence
Interval

Dependent
Variables

(I) MONTH (J) MONTH
Mean Difference

(I-J)
Std. Error Sig.

Lower
Bound

Upper
Bound

Phosphate April June 3.9550(*) 1.75583 .034 .3312 7.5788

August -9.3520(*) 1.75583 .000 -12.9758 -5.7282

October -4.0186(*) 1.75583 .031 -7.6424 -.3948

December -11.3504(*) 1.75583 .000 -14.9742 -7.7266

February -.8324 1.75583 .640 -4.4562 2.7914

June April -3.9550(*) 1.75583 .034 -7.5788 -.3312

August -13.3070(*) 1.75583 .000 -16.9308 -9.6832

October -7.9736(*) 1.75583 .000 -11.5974 -4.3498

December -15.3054(*) 1.75583 .000 -18.9292 -11.6816

February -4.7874(*) 1.75583 .012 -8.4112 -1.1636
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95% Confidence
Interval

Dependent
Variables

(I) MONTH (J) MONTH
Mean Difference

(I-J)
Std. Error Sig.

Lower
Bound

Upper
Bound

August April 9.3520(*) 1.75583 .000 5.7282 12.9758

June 13.3070(*) 1.75583 .000 9.6832 16.9308

October 5.3334(*) 1.75583 .006 1.7096 8.9572

December -1.9984 1.75583 .266 -5.6222 1.6254

February 8.5196(*) 1.75583 .000 4.8958 12.1434

October April 4.0186(*) 1.75583 .031 .3948 7.6424

June 7.9736(*) 1.75583 .000 4.3498 11.5974

August -5.3334(*) 1.75583 .006 -8.9572 -1.7096

December -7.3318(*) 1.75583 .000 -10.9556 -3.7080

February 3.1862 1.75583 .082 -.4376 6.8100

December April 11.3504(*) 1.75583 .000 7.7266 14.9742

June 15.3054(*) 1.75583 .000 11.6816 18.9292

August 1.9984 1.75583 .266 -1.6254 5.6222

October 7.3318(*) 1.75583 .000 3.7080 10.9556

February 10.5180(*) 1.75583 .000 6.8942 14.1418

February April .8324 1.75583 .640 -2.7914 4.4562

June 4.7874(*) 1.75583 .012 1.1636 8.4112

August -8.5196(*) 1.75583 .000 -12.1434 -4.8958

October -3.1862 1.75583 .082 -6.8100 .4376

December -10.5180(*) 1.75583 .000 -14.1418 -6.8942

Nitrate April June 1.5560(*) .18014 .000 1.1842 1.9278

August 1.4980(*) .18014 .000 1.1262 1.8698

October 1.4590(*) .18014 .000 1.0872 1.8308

December 1.4658(*) .18014 .000 1.0940 1.8376

February .6288(*) .18014 .002 .2570 1.0006

June April -1.5560(*) .18014 .000 -1.9278 -1.1842
August -.0580 .18014 .750 -.4298 .3138

October -.0970 .18014 .595 -.4688 .2748

December -.0902 .18014 .621 -.4620 .2816

February -.9272(*) .18014 .000 -1.2990 -.5554

August April -1.4980(*) .18014 .000 -1.8698 -1.1262

June .0580 .18014 .750 -.3138 .4298

October -.0390 .18014 .830 -.4108 .3328

December -.0322 .18014 .860 -.4040 .3396

February -.8692(*) .18014 .000 -1.2410 -.4974

October April -1.4590(*) .18014 .000 -1.8308 -1.0872

June .0970 .18014 .595 -.2748 .4688

August .0390 .18014 .830 -.3328 .4108

December .0068 .18014 .970 -.3650 .3786

February -.8302(*) .18014 .000 -1.2020 -.4584

December April -1.4658(*) .18014 .000 -1.8376 -1.0940

June .0902 .18014 .621 -.2816 .4620

August .0322 .18014 .860 -.3396 .4040

October -.0068 .18014 .970 -.3786 .3650

February -.8370(*) .18014 .000 -1.2088 -.4652

February April -.6288(*) .18014 .002 -1.0006 -.2570

June .9272(*) .18014 .000 .5554 1.2990
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95% Confidence
Interval

Dependent
Variables

(I) MONTH (J) MONTH
Mean Difference

(I-J)
Std. Error Sig.

Lower
Bound

Upper
Bound

August .8692(*) .18014 .000 .4974 1.2410

October .8302(*) .18014 .000 .4584 1.2020

December .8370(*) .18014 .000 .4652 1.2088

Silicate April June .0426 .02128 .057 -.0013 .0865

August .2316(*) .02128 .000 .1877 .2755

October .1164(*) .02128 .000 .0725 .1603

December .0346 .02128 .117 -.0093 .0785

February -.0328 .02128 .136 -.0767 .0111

June April -.0426 .02128 .057 -.0865 .0013

August .1890(*) .02128 .000 .1451 .2329

October .0738(*) .02128 .002 .0299 .1177

December -.0080 .02128 .710 -.0519 .0359

February -.0754(*) .02128 .002 -.1193 -.0315

August April -.2316(*) .02128 .000 -.2755 -.1877

June -.1890(*) .02128 .000 -.2329 -.1451
October -.1152(*) .02128 .000 -.1591 -.0713

December -.1970(*) .02128 .000 -.2409 -.1531

February -.2644(*) .02128 .000 -.3083 -.2205

October April -.1164(*) .02128 .000 -.1603 -.0725

June -.0738(*) .02128 .002 -.1177 -.0299

August .1152(*) .02128 .000 .0713 .1591

December -.0818(*) .02128 .001 -.1257 -.0379

February -.1492(*) .02128 .000 -.1931 -.1053

December April -.0346 .02128 .117 -.0785 .0093

June .0080 .02128 .710 -.0359 .0519

August .1970(*) .02128 .000 .1531 .2409

October .0818(*) .02128 .001 .0379 .1257

February -.0674(*) .02128 .004 -.1113 -.0235

February April .0328 .02128 .136 -.0111 .0767

June .0754(*) .02128 .002 .0315 .1193

August .2644(*) .02128 .000 .2205 .3083

October .1492(*) .02128 .000 .1053 .1931

December .0674(*) .02128 .004 .0235 .1113

DO April June .7018(*) .24457 .008 .1970 1.2066

August .7644(*) .24457 .005 .2596 1.2692

October .8558(*) .24457 .002 .3510 1.3606

December .8198(*) .24457 .003 .3150 1.3246

February .6138(*) .24457 .019 .1090 1.1186

June April -.7018(*) .24457 .008 -1.2066 -.1970

August .0626 .24457 .800 -.4422 .5674

October .1540 .24457 .535 -.3508 .6588

December .1180 .24457 .634 -.3868 .6228

February -.0880 .24457 .722 -.5928 .4168

August April -.7644(*) .24457 .005 -1.2692 -.2596

June -.0626 .24457 .800 -.5674 .4422

October .0914 .24457 .712 -.4134 .5962

December .0554 .24457 .823 -.4494 .5602
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95% Confidence
Interval

Dependent
Variables

(I) MONTH (J) MONTH
Mean Difference

(I-J)
Std. Error Sig.

Lower
Bound

Upper
Bound

February -.1506 .24457 .544 -.6554 .3542

October April -.8558(*) .24457 .002 -1.3606 -.3510

June -.1540 .24457 .535 -.6588 .3508

August -.0914 .24457 .712 -.5962 .4134
December -.0360 .24457 .884 -.5408 .4688

February -.2420 .24457 .332 -.7468 .2628

December April -.8198(*) .24457 .003 -1.3246 -.3150

June -.1180 .24457 .634 -.6228 .3868

August -.0554 .24457 .823 -.5602 .4494

October .0360 .24457 .884 -.4688 .5408

February -.2060 .24457 .408 -.7108 .2988

February April -.6138(*) .24457 .019 -1.1186 -.1090

June .0880 .24457 .722 -.4168 .5928

August .1506 .24457 .544 -.3542 .6554

October .2420 .24457 .332 -.2628 .7468

December .2060 .24457 .408 -.2988 .7108

BOD April June 1.8302(*) .12069 .000 1.5811 2.0793

August 1.7552(*) .12069 .000 1.5061 2.0043

October 1.9062(*) .12069 .000 1.6571 2.1553

December 1.8962(*) .12069 .000 1.6471 2.1453

February 1.5442(*) .12069 .000 1.2951 1.7933

June April -1.8302(*) .12069 .000 -2.0793 -1.5811

August -.0750 .12069 .540 -.3241 .1741

October .0760 .12069 .535 -.1731 .3251

December .0660 .12069 .590 -.1831 .3151

February -.2860(*) .12069 .026 -.5351 -.0369

August April -1.7552(*) .12069 .000 -2.0043 -1.5061

June .0750 .12069 .540 -.1741 .3241

October .1510 .12069 .223 -.0981 .4001

December .1410 .12069 .254 -.1081 .3901

February -.2110 .12069 .093 -.4601 .0381

October April -1.9062(*) .12069 .000 -2.1553 -1.6571

June -.0760 .12069 .535 -.3251 .1731

August -.1510 .12069 .223 -.4001 .0981

December -.0100 .12069 .935 -.2591 .2391

February -.3620(*) .12069 .006 -.6111 -.1129

BOD December April -1.8962(*) .12069 .000 -2.1453 -1.6471

June -.0660 .12069 .590 -.3151 .1831

August -.1410 .12069 .254 -.3901 .1081

October .0100 .12069 .935 -.2391 .2591
February -.3520(*) .12069 .008 -.6011 -.1029

February April -1.5442(*) .12069 .000 -1.7933 -1.2951

June .2860(*) .12069 .026 .0369 .5351

August .2110 .12069 .093 -.0381 .4601

October .3620(*) .12069 .006 .1129 .6111

December .3520(*) .12069 .008 .1029 .6011

Temperature April June 1.4820(*) .41368 .002 .6282 2.3358
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95% Confidence
Interval

Dependent
Variables

(I) MONTH (J) MONTH
Mean Difference

(I-J)
Std. Error Sig.

Lower
Bound

Upper
Bound

August .3800 .41368 .367 -.4738 1.2338

October 1.8660(*) .41368 .000 1.0122 2.7198

December 2.2660(*) .41368 .000 1.4122 3.1198

February 2.5240(*) .41368 .000 1.6702 3.3778

June April -1.4820(*) .41368 .002 -2.3358 -.6282

August -1.1020(*) .41368 .014 -1.9558 -.2482

October .3840 .41368 .363 -.4698 1.2378

December .7840 .41368 .070 -.0698 1.6378

February 1.0420(*) .41368 .019 .1882 1.8958

August April -.3800 .41368 .367 -1.2338 .4738

June 1.1020(*) .41368 .014 .2482 1.9558
October 1.4860(*) .41368 .001 .6322 2.3398

December 1.8860(*) .41368 .000 1.0322 2.7398

February 2.1440(*) .41368 .000 1.2902 2.9978

October April -1.8660(*) .41368 .000 -2.7198 -1.0122

June -.3840 .41368 .363 -1.2378 .4698

August -1.4860(*) .41368 .001 -2.3398 -.6322

December .4000 .41368 .343 -.4538 1.2538

February .6580 .41368 .125 -.1958 1.5118

December April -2.2660(*) .41368 .000 -3.1198 -1.4122

June -.7840 .41368 .070 -1.6378 .0698

August -1.8860(*) .41368 .000 -2.7398 -1.0322

October -.4000 .41368 .343 -1.2538 .4538

February .2580 .41368 .539 -.5958 1.1118

February April -2.5240(*) .41368 .000 -3.3778 -1.6702

June -1.0420(*) .41368 .019 -1.8958 -.1882

August -2.1440(*) .41368 .000 -2.9978 -1.2902

October -.6580 .41368 .125 -1.5118 .1958

December -.2580 .41368 .539 -1.1118 .5958

Conductivity April June -.2000 2.69759 .942 -5.7676 5.3676

August -7.2000(*) 2.69759 .013 -12.7676 -1.6324

October -6.5000(*) 2.69759 .024 -12.0676 -.9324

December .9400 2.69759 .731 -4.6276 6.5076

February -16.8800(*) 2.69759 .000 -22.4476 -11.3124

June April .2000 2.69759 .942 -5.3676 5.7676

August -7.0000(*) 2.69759 .016 -12.5676 -1.4324

October -6.3000(*) 2.69759 .028 -11.8676 -.7324

December 1.1400 2.69759 .676 -4.4276 6.7076

February -16.6800(*) 2.69759 .000 -22.2476 -11.1124

August April 7.2000(*) 2.69759 .013 1.6324 12.7676

June 7.0000(*) 2.69759 .016 1.4324 12.5676

October .7000 2.69759 .797 -4.8676 6.2676

December 8.1400(*) 2.69759 .006 2.5724 13.7076

February -9.6800(*) 2.69759 .001 -15.2476 -4.1124

October April 6.5000(*) 2.69759 .024 .9324 12.0676

June 6.3000(*) 2.69759 .028 .7324 11.8676

August -.7000 2.69759 .797 -6.2676 4.8676



122

95% Confidence
Interval

Dependent
Variables

(I) MONTH (J) MONTH
Mean Difference

(I-J)
Std. Error Sig.

Lower
Bound

Upper
Bound

December 7.4400(*) 2.69759 .011 1.8724 13.0076

February -10.3800(*) 2.69759 .001 -15.9476 -4.8124

December April -.9400 2.69759 .731 -6.5076 4.6276

June -1.1400 2.69759 .676 -6.7076 4.4276

August -8.1400(*) 2.69759 .006 -13.7076 -2.5724

October -7.4400(*) 2.69759 .011 -13.0076 -1.8724

February -17.8200(*) 2.69759 .000 -23.3876 -12.2524

February April 16.8800(*) 2.69759 .000 11.3124 22.4476

June 16.6800(*) 2.69759 .000 11.1124 22.2476

August 9.6800(*) 2.69759 .001 4.1124 15.2476

October 10.3800(*) 2.69759 .001 4.8124 15.9476

December 17.8200(*) 2.69759 .000 12.2524 23.3876

TSS April June 2.1400(*) .40050 .000 1.3134 2.9666

August 2.6400(*) .40050 .000 1.8134 3.4666

October 2.0800(*) .40050 .000 1.2534 2.9066

December 2.1400(*) .40050 .000 1.3134 2.9666

February 1.0200(*) .40050 .018 .1934 1.8466

June April -2.1400(*) .40050 .000 -2.9666 -1.3134

August .5000 .40050 .224 -.3266 1.3266

October -.0600 .40050 .882 -.8866 .7666

December .0000 .40050 1.000 -.8266 .8266

February -1.1200(*) .40050 .010 -1.9466 -.2934

August April -2.6400(*) .40050 .000 -3.4666 -1.8134

June -.5000 .40050 .224 -1.3266 .3266

October -.5600 .40050 .175 -1.3866 .2666

December -.5000 .40050 .224 -1.3266 .3266

February -1.6200(*) .40050 .000 -2.4466 -.7934

October April -2.0800(*) .40050 .000 -2.9066 -1.2534

June .0600 .40050 .882 -.7666 .8866

August .5600 .40050 .175 -.2666 1.3866

December .0600 .40050 .882 -.7666 .8866

February -1.0600(*) .40050 .014 -1.8866 -.2334

December April -2.1400(*) .40050 .000 -2.9666 -1.3134

June .0000 .40050 1.000 -.8266 .8266

August .5000 .40050 .224 -.3266 1.3266

October -.0600 .40050 .882 -.8866 .7666
February -1.1200(*) .40050 .010 -1.9466 -.2934

February April -1.0200(*) .40050 .018 -1.8466 -.1934

June 1.1200(*) .40050 .010 .2934 1.9466

August 1.6200(*) .40050 .000 .7934 2.4466

October 1.0600(*) .40050 .014 .2334 1.8866

December 1.1200(*) .40050 .010 .2934 1.9466

Based on observed means.

*  The mean difference is significant at the .05 level.
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