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�&
-3�"-� ��
���4ก4!� �#K
e!�X+
�:ก	��9A(��
��ก 4.0-5.0 �&
-3�"-� ��A�40�	"J�9��      
�	����ก ,2��@
,2�/A(�4 0e!
,2�+��A �+�)�2)
�
 ��4 4.0-13.0 �&
-3�"-� �	��,20�	"9+! 
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j�
,2�+�	3(" �#K
,2J"!�/!
�$/ กK�
,2�!�
)K��02
 ��4 0.2-0.4 �&
-3�"-� #A0/���
(� 	.�%+��ก
/�ก�/A(�49A(�	��ก3(� 4�ก	A2�	A*����@
�	�/-
*
 g �+�_K4� �	��0�ก��@
0^ก	'ก 8 0^ก          
�	K��#�"��	A(�" ��
ก	A2�	A*��/K�
,
#A��ก0/� ก	A2/�ก#A0/��)K"��+!�1�4!��ก	A2�	A*��       
#!4
)��e	"A�

*�0	1�"	B/)
�/�	Bก�	���"	B/67���+!,
�

*�e	 e	�+�ก	"#A�)A�4�!�
 ก	A2�	A*��
0e!2�
��ก e	# ก"Aก	3(
��"0	1
3("  

 
�,
��� (Sonneratia ovata) 

 
	.�0%
��@
J"K�

-K
)
�/�	Bก_'�ก	�� #+���1"�5 4-12 �"-� ก3( � ��@
�+�

#�"��	A(�" ����1 ��ก���,I�+��	K���" / ��4 15.0-30.0 �&
-3�"-� ��

�e34/3
 	$ก;51,2
��@
,2�/A(�4 ��A��-��)K�" 0e!
,2�+�J)!ก4K��_'��+��ก
�2ก	" �	��,2ก	" ก4K�� j�
,2ก	"       
#A�)A�4�)K" กK�
,2��4 0.3-1.5 �&
-3�"-� 	.�-K
9A("A��� "�ก"$กI1"A,223/�2A*�4 	.�0%
��ก/�ก
�/A(�4��
���@
�!�ก�1I ก �!�	1 3 /�ก กK�
/�ก�!����4 1.0-2.0 �&
-3�"-� 4�ก	A2�	A*���+�J)! 
��4 2.0-3.0 �&
-3�"-� �	�/ก	A2�	A*���+�_K4�#A#$
�/!
�$/ ก	A2�	A*��"A 6 ก	A2 �+�#�"��	A(�"
0ก"J)!��4ก4!��	�/�	Bก
K�� /K�
2

 !"�	K��ก.�"1��A( #A��	
���"�)A�4 ��
ก	A2/K�
,
#A�"%+
��
(� ก	A2/�กJ"!���กk #!4
)��e	"A�

*�0	1�"	B/)
�/�	Bก�	���"	B/67���+!,
�

*�e	               
"A	$ก;51ก	"/K�
0
4
�
��4ก4!�0
4-$*� ก	A2�	A*����� K"-3/e		$ก;51�!�
)K��ก	""A�	��
0�	"�	Bก
K��  
 

�.����$
�	��/���"��	��
�
���� 
 

#
39 �$ก;�0กK4 (2542) �G32���กA(�4ก$2�7II$�#3(�04/	K�"9A("A292�9#.��$L,
ก��
/.����A43-)��%
�0	1#$-4:,
�������	
 %�I.�0
ก��1�H9J/K/$�
A* 

 
1. H+"3��1�9X���678� �������	
�/�9$(4J���2)'*
��+!2�3�45���678�91�	9A("A#H�%

��@
/3
�	
0	1��@
9A(��2ก4K��"A
*.�91�	9!4"_'� 	$ก;51H+"3��1�9X��@
�7II$�#.��$L9A("A�39G3%	
-!�	$ก;51����#�K�� �/��^%�1�
3/0	1ก��ก�1I��)��%$
G :J"K0	1#$-4:
*.�I
_'�)
�/)��%
*
9A(
�������	
 ก��9A(�������	
"A%
*
9A()
�/�	Bก��
�,�L!
A*���I1#!�e	,�K�
3/%$
G :J"K0	1#$-4:
*.�
-	�/I
ก��ก�1I��)��#3(�"A�A43-��	!�
A*0-ก-!��ก$
 /3
�	
���678���
���ก�!�49A(J/K�$2
*.�I�ก
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0"!
*.��	��#�� %
*
9A(/$�ก	!�4I1"A%
*
9A(�������	
)'*
��+!��!���
�0
!
 �%��1"A0�!G�- �����   
�$
� /"#"2+�5:9A("�I�ก0"!
*.�
$(
��� 

 
2. H+"3��ก�X J/K0ก! 0#� � 5�H+"3 6
0	1	" �7II$���	!�
A*"A�4�"#.��$L-!�ก��

/.����A43-)��%
�0	1#$-4:,
�������	
 0	1�$�"A�4�"#.��$L-!�ก����	A(�
0�	��7II$�ก��H�%
�
(
 g �/��^%�1�7II$��กA(�4ก$2/3
0	1
*.� 0#���@
�7II$�9A("A292�9#.��$L��!��"�ก-!�%
�#A�)A�4
��
�%$
G :J"K,
�������	
,
ก�124
ก��#$�����1�:0#��%
(�,�KJ/K"�&'(�������%
(�ก���I�3L�-32�- 
ก����[/�[/)����ก,2 ก�����,I0	1ก�����
*.� -	�/I
�+�9��0	1	$ก;51-!�� g )��J"K
�4"9$*�	$ก;51����#�K�� (structure) 0	1�
K�9A(��
�ก3Iก��" (functions) -!�� g 9A(�ก3/)'*
,

�122
3�4X�������	
 6
 �4"_'���3"�5
*.�6
 �1�1�4	�9A(6
-ก0	1ก��ก�1I��)��6
                  
"A�4�"#.��$L-!�ก��ก�1I��0	1ก���I�3L�-32�--	�/I
ก����ก/�ก)��%$
G : J"K                
ก���I�3L�-32�-0	1ก��ก�1I��)��#$-4:
*.�,
�������	
 
�กI�ก
A*�$�#!�e	_'�� 5�H+"3)��
��ก�X0	1
*.� �4�"��B")��
*.�0	1
*.�,
/3
 �/��ก-30	K4�������	
#�"��_)'*
��+!0	1
�I�3L�-32�-J/K/A�"
(�"A��3"�56
��1"�5 1,500-3,000 "3		3�"-�-!��q � 5�H+"3��@
�7II$�#.��$L
-!�)24
ก��9��#�A�439��)��%$
G :J"K �/��^%�1)24
ก��#$�����1�:0#�0	1ก�����,I          
	""A�39G3%	-!�ก��-ก0	1ก��ก�1I��)��6
 "A#!4
9.�,�Kก���1���0	1ก�����
*.�)��%
�
�%3(")'*
 

 
3. 
*.�)'*

*.�	� �!4��4	�)'*
	�)��
*.�91�	"A�39G3%	-!�ก����	A(�
0�	��4�"��B"   

,
2�3�45�������	
 ก	!�4�
�,
)519A(
*.�91�	)'*
��
�
*.�91�	�
 
�!���3"�5�4�"��B")��
*.�
�!��I�ก���678���
�-	�/	.�
*.�I1#+�)'*
/K4� 0	1�"
(�
*.�91�		/	��!���3"�5�4�"��B")��
*.�
-	�/	.�
*.�I1	/	�/K4� 

 
4. �	
(
0	1ก�10#
*.� �	
(
2�3�45���678�#!4
,�L!I1��@
�	
(
9A(�ก3/I�ก	" ��@


�	
(
�!4�#$*
 "A)
�/�	Bก "A�4�"#.��$L,
0�!)��ก��ก$/�&�1/3
���678� 9.�,�K�ก3/ก��%$�9	��         
0	1ก��ก4
-1ก�
9.�,�K-ก-1ก�
�Aก��$*��
'(� (resuspension of sediment) 292�99A(#.��$L
�Aก��!���
'(�)���	
(
0	1ก�10#
*.��
� ก��%$/%�G�- �����I�ก�������	
��กJ�#+!���678�0	1
91�	 &'(�I1��@
��1���
:-!�#$-4:
*.�0	1ก���%�1�	A*��#$-4:
*.����678���!��"�ก 
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5.�4�"��B")��
*.� (water salinity) 0	1�4�"��B")��
*.�,
/3
 (soil water salinity) 
��@
�7II$�#.��$L,
ก���I�3L�-32�- ก����/-��0	1ก��02!��)-ก��)'*
��+!)��%$
G :J"K,
         
�������	
 �/��ก-3�������	
#�"��_)'*
��+!0	1�I�3L�-32�-J/K/A,
2�3�45
*.�ก�!�� &'(�"A�!�
�4�"��B")��
*.��1�4!�� 10-30 ppt (De Haan, 1931, �K��_'�,
 #
39 �$ก;�0กK4, 2542)  

 
6. ��ก&3�I
	1	�� ��3"�5��ก&3�I
	1	��,

*.�"A292�9#.��$L-!�ก��/.����A43-

)��%
�0	1#$-4:,
�������	
�/��^%�1ก�����,I0	1ก��#$�����1�:0#� ��3"�5��ก&3�I

	1	��,

*.�2�3�45�������	
I1"Aก����	A(�
0�	���+!-	�/�4	� 24 �$(4�"� �/�I1"A�!�-(.�# /,

�4	�ก	���

0	1I1"A�!�#+�# /,
�4	�ก	��4$
 ,
2�3�45�������	
I1"Aก��,�K��3"�5��ก&3�I

	1	��,

*.�"�ก�

(��I�ก"A#3(�"A�A43-��+!I.�
4
"�ก9$*�%
�0	1#$-4:  �/��^%�1%
�%4ก9A("A        
��ก���,I (pneumatophore) J"K0#" J"K	.�%+ J"K	.�0%
 ��@
-K
  

 
7. /3
 /3
,
�������	
��@
/3
9A(�ก3/I�กก��9$2_")��-1ก�
 ก��-ก-1ก�
)��

#��0)4
	��,

*.� ก��#	��-$4)���3
9�A�#��9A(9$2_"ก$
 0	1�ก3/I�กก��ก$/�&�1���678�I�ก
0"!
*.���
�ก��%$�9	��)��/3
2
H+�)� �
 H��9A()
�/,�L!I
�ก3
ก.�	$�)��
*.�J"!#�"��_%$/%�
J�J/KกBI1-ก-1ก�
0	19$2_" #!4
�
 H��)
�/�	BกกBI1"Aก��I"-$40	1J�	"�-�"0"!
*.�      
	.��	�� 	$ก;51)��-1ก�
/3
-!�� g 9A("�9$2_",
2�3�45���678�0	1�������	

$*
 "A	$ก;51
0-ก-!��ก$
�

(��"�I�ก0�	!�ก.��
3/)��-1ก�
��@
#.��$L ��!
 _K���@
-1ก�
I�ก0"!
*.�	.��	�� 
��II1��@
/3
��	
	1��A�/ ��
�-1ก�
"�I�ก���678���II1��@
/3
9���#!4
"�ก 

 
/3
,
�������	
#�"��_02!�J/K��@
 3 ��1�H9 �
� /3
ก	 !"9A( 1 &'(���@
/3
�ก3/,�"! 

	$ก;51/3
%4ก
A*��@
/3
&'(��$�%$v
�J"!#"2+�5: "A�^%�1�$*
 A 0	1 C (A 0	1 C horizons)      
/3
,
�$*
 A &'(���@
/3
2
��II1%2I /#A��1)
�/�	Bก &'(��ก3/I�กก�124
ก���%3("0	1	/)��
��ก&3�I
�%��1
*.�)'*

*.�	� ,
/3
�$*
	!��&'(���@
/3
�$*
 C 
$*
"$ก"A	$ก;51�!�
"�ก0	1�$�J"!"A
����#�K��)��/3
�ก3/)'*
 %4กก3(�J"K ��กJ"Ke  g "$กI1���กk,�K��B
 /3
�$*

A*I1"A�4�"��@
ก�/#+� 
pH ��+!�1�4!�� 2.5-6.0  /3
"A�4�"�)K")K
)���ก	
�#+� #.���$2��3"�5�3
9�A�4$-_ )��/3
�
3/
A*
I10��e$
"�ก-�"�4�"	'ก)��/3
 �
�"A�!��1�4!���K��	1 2-20 "A��3"�5��0-#�&A�"           
0	1Z�#Z��$#9A(,�KJ/K�!�
)K��#"2+�5: �

*�/3
I1"A-$*�0-!	$ก;51/3
��
A�4I
_'�/3
��
A�4�

9��� /3
ก	 !"9A( 2 ��@
/3
&'(�%$v
�0	K4 /3
�������	
�
3/
A*"$กI1%22�3�459A(�!�
)K��#+�        
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&'(�J/K�$2
*.�91�	��
�
*.�91�	9!4"_'�2����$*�2�����4�9!�
$*
 /3
�$*
2
"A#A�!�
)K��/.�0	1��@
/3

��
A�4	'ก��1"�5 10-30 �&
-3�"-� "A��3"�5�3
9�A�4$-_ �!�
)K��#+� #!4
/3
)K��	!����
�
2�3�459A(	'ก"�กก4!�
A*I1"A#A�!�
)K��I�� /3
��1�H9
A*I1"A�4�"	'ก��1"�5 40-90 �&
-3�"-�
I�กe34/3
 0	1I�กก��43����1�:/3
%4ก
A*I1��@
ก�/��!��0�� "A��3"�5�ก	
�#+�0-!��3"�5
Z�#Z��$#9A(,�KJ/K-(.� #!4
/3
ก	 !"9A( 3 /3
,
�������	
,
ก	 !"
A*��@
/3
9A("A�3
9�A�4$-_ ��+!"�ก0	1
"A�$*
/3
	'ก�$*
)��/3
�3
9�A�:#!4
,�L! ��@
%4ก9A("A�3
9�A�4$-_ 9A(67�#	��-$4J"!#"2+�5: ��
�%4ก
�3
9�A�4$-_ 9A(#	��-$4
K�� (fibric) /3
�
3/
A*��1ก�2/K4�/3
2
 I1"A#A�9�0ก!I
_'�
*.�-�	�"�9�
0	1092I1��@
#A�/A�4ก$
-	�/9$*��$*
)��/3
 I�กก��43����1�:/3
�
3/
A*"A�4�"��@
ก�/��!��0�� 
��3"�5�ก	
�0	1��0-#�&A�"#+�0-!"A��3"�5Z�#Z��$#9A(,�KJ/K-(.� #.���$2�

*�/3
��@
%4ก loam 
0	1 clay loam (� 20	1�51, 2530, �K��_'�,
 #
39 �$ก;�0กK4, 2542) 

 
8. G�- ����� ,
ก��9A("AG�- �����9A(�%A��%�
$24!���@
#3(�I.���@
,
ก���$ก;�       

�4�"#"/ 	)���122
3�4X�������	
 "A 2 ��1�H9,�L! g �
�  G�- �������1�H9�
3
9�A�#�� 
(inorganic minerals) ��@
#�������9A(I.���@
,
ก��/.����A43-,
�������	
 J/K0ก! J
�-��I
 
Z�#Z��$# ��0-#�&A�" 0�	�&A�" 0"ก
A�&A�" 0	1�&�/A�" #!4
,�L!#���������1�H9
A*,
     
�������	
"A"�ก%� �ก�4K
J
�-��I
0	1Z�#Z��$#9A("A��3"�5�!�
)K��
K�� I'�"$กI1��@
-$4
I.�ก$/ก���I�3L�-32�-)��%
�,
�������	
 0�	!�9A("�)��G�- �������1�H9�
3
9�A�#��         
9A(#.��$L��!��
K�� 5 0�	!�/K4�ก$
�
� I�ก
*.�6
 I�ก
*.�9A(J�	e!�
0e!
/3
 I�ก/3
-1ก�
 I�ก
*.�
91�	0	1I�กก��e #	��)���3
9�A�4$-_ ,
�������	
 G�- �������1�H9�3
9�A�#�� (organic 
detritus) 0�	!�9A("�#.��$L)��G�- �������1�H9�3
9�A�#��,
�������	
"A��+! 2 0�	!�,�L! g
�
� 0�	!�0�ก��@
0�	!�9A("�I�ก�������	
��� (autochthonous sources) J/K0ก! 0%	��:-�
%
�            
J/�1-�" 02�9A��A� #���!��9A(�ก�1-�"-K
J"K ��กJ"K 0	1%
��
(
 g ,
�������	
 
�กI�ก
A*�$�"A
&�ก#$-4:0	1#3(�)$2_!��)��#$-4:-!�� g �Aก/K4� &'(�#3(���	!�
A*"A�4�"� /"#"2+�5:��!��"�ก,
        
�������	
 #!4
0�	!�9A(#����@
0�	!�9A("�I�กH��
�ก�������	
 (allochthonous sources) 
J/K0ก! %4ก#��0)4
	��,

*.�9A(J�	"�I�ก0�	!�
*.�	.�G�� -1ก�
/3
I�กก��ก$/�&�1���678�0	1
2
H+�)� &�ก%
�0	1#$-4:9A(��+!2
678���
�,
91�	 0	1�3*
#!4
-!�� g )��%
� ��!
 �ก#�/�กJ"K0	1
,2J"K9A(	"%$/%� G�- �����9A(J/K"�I�กH��
�กI1"A��3"�5#+�,
z/+6
 �/�"A��3"�5#+�ก4!�
G�- �����9A(J/K"�I�ก�������	
��� (Lugo et al., 1974, �K��_'�,
 #
39 �$ก;�0กK4, 2542) 
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�/��^%�1G�- �����I.�%4กZ�#Z��$#I1%2��3"�5#+�,
�!4�z/+6
"�กก4!�z/+0	K� (Ukpong, 
2000)   

 
��3"�5G�- �����%
�9A(	1	����+!,
-1ก�
%
*
9K��
*.� 
$24!�"A�4�"#.��$L��!���3(�

-!�ก�124
ก��e	3-)$*
-K
,
0�	!�
*.� G�- �����%
�9A(0%�!I�ก/3
-1ก�
)'*
"�#+!%
*

*.��2
*��2
  
"A�39G3%	�/�-��-!�0%	��:-�
%
� ,
ก��,�K��@
#��-$*�-K
,
ก��e	3-�3
9�A�:#��,
0�	!�
*.� 
ก�124
ก�� }upwelling~ I$/��@
ก�124
ก���
'(�9A(��@
ก��
.�%����#�������9A(#1#"��+!
2�3�45%
*

*.��1/$2	'ก)'*
"��$��1/$22
 9A("A��3"�50#��%A��%�-!�ก��#$�����1�:0#�)��        
0%	��:-�
%
� ��!��J�กB-�",
0�	!�
*.�9A(	'กJ"!"�ก
$ก��
�0�	!�
*.�9A("A)�2�)-I.�ก$/            
��!
 ,
�)
(�
 �!���กB2
*.� ��
��!�4)
�/�	Bก "$กI1��@
0�	!�
*.�9A(J/K�$2�39G3%	I�กG�- �����%
�
,
/3
-1ก�
%
*
9K��
*.�J/K�/�-��0	1�$/�I
ก4!�0�	!�
*.�9A("A�4�"	'ก"�ก��
���+!,
�)-91�	��[/ 

 
ก�124
ก���	$ก,
ก����	
(�
�K��G�- �����%
�I�ก/3
-1ก�
)'*
"�#+!0�	!�
*.�

�2
*��2
 �
� ก��0%�! (diffusion) &'(�,
/3
-1ก�
"$ก"A�4�"�)K")K
)��G�- �����%
�#+�ก4!�,

2�3�45
*.���

�/3
 (overlying water) _'���1"�5 100 �9!� 
�กI�กก�124
ก��/$�ก	!�4�$�"A
�7II$��
(
 g 9A("A�39G3%	-!�ก����	
(�
�K��)��G�- �����%
� (�4"9$*�กf�&-!�� g) ��กI�ก%
*
/3
 
�7II$���	!�
$*
 J/K0ก! �	
(
 �/�I1��@
-$4ก��9A(9.�,�K�ก3/ก��ก�192ก�1�9
�
9A(e34/3
 0	19.�,�K
�ก3/ก��J�	)�� pore water ก��J�	09
9A(/K4�
*.�9A("A�4�"��B"#+�ก4!� ก��J/K�$2�39G3%	)���+
��
�9!�)��#3(�"A�A43- &'(�9.�,�K�ก3/ก����	
(�
�K��)��#��9$*�,
0
4/3(�0	10
4
�
 0	1ก���ก3/
กf�& CH4 ��@
Z��e /)'*
"�I�ก/3
�$*
	!�� &'(�"A#!4
�!4�#!��#�3"ก��0%�!ก�1I��)��#��         
-�"0
4/3(� 0-!J"!4!�ก����	
(�
�K��)��#��I1�ก3/)'*
/K4�ก�124
ก��,/ ��ก,
2�3�45,/"Aก��
��	
(�
�K��#��,
0
4/3(�"A�%A��%� 0	1��3"�5G�- �����"Aก���%3("�)K�#+!�)- euphotic zone 
G�- �����%
�,
2�3�45
$*
 g กBI1#�"��__+ก
.�J�,�K,
ก�124
ก��e	3-)��%4ก0%	��:-�
%
� 

 
G�- �����%
�9A(��+! ,
/3
-1ก�
 �+�9A("A�4�"#.��$L-!�e	e	3-)$*
-K
)��             

0%	��:-�
%
�,
0�	!�
*.� ��!
 J
�-�9 (NO3
-) 0�"�"�
A� (NH4

+) Z�#�Z- (PO4
3-) 0	1&3	3�ก- 

(SiO4
4-) I1	1	����+!,
�!��4!���1�4!���"B//3
 ��
�9A(��A�ก4!� }interstitial space~ �!��4!����	!�
A*

_+ก2��I /K4�
*.� &'(�"A���:��1ก�2)��G�- �����%
�,
#$/#!4
9A(0-ก-!��ก$
 
*.�,
�!��4!��
/$�ก	!�4��A�ก4!� }pore water~ ,
%
*
9K��
*.�9A("A�

*�/3
���2 ��!
 9���&'(�"Aก��J�	e!�
)��
*.�/A 
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"$กI1"A�4�"�)K")K
)��G�- �����%
�,
/3
9A(e34�
K�-(.� �

(��I�กG�- �����%
���	!�
$*
"A��ก�#
0%�!e!�
��กJ�9$*��/�ก�124
ก��9����"A -	�/I
ก3Iก��"9���A4H�%0	1ก��H�%9A(�ก3/)'*
9A(
2�3�45�
K�/3
 �"
(��4�"	'ก)��/3
�%3(")'*
 �4�"�)K")K
)��G�- �����%
���	!�
A*I1�%3("#+�)'*

��
(�� g 0-!�"
(�_'��4�"	'ก)��/3
-1ก�
�1/$2�
'(� &'(�"Aก3Iก��"ก���!��#	��#���3
9�A�:�/�
#3(�"A�A43-I.�%4ก02�9A��A�-(.� G�- �����%
���	!�
A*กBI1�ก3/J/K
K��	�-�"J�/K4� #.���$2,
/3
9A("A
�

*�	1��A�/0	1"A��3"�5�3
9�A�#��9$2_"ก$
��+!,
��3"�5"�ก /3
	$ก;51/$�ก	!�4I1%2
ก3Iก��"ก���!��#	���3
9�A�#��)��02�9A��A�#+�"�ก 0	1��3"�5��ก&3�I
9A(	1	����+!,

�!��4!���1�4!���"B//3
I1_+ก,�K�"/J���!���4/��B4 9.�,�Kก���!��#	���/�J"!,�K��ก&3�I

#�"��_�ก3/)'*
,ก	Ke34/3
J/K"�ก /3
9A("A	$ก;51��!

A*#!4
,�L!I1%2G�- �����%
�,
�!��4!��
�1�4!���"B//3
��+!,
�1/$29A(#+�"�ก-$*�0-!�$*
e34/3
	�J� ��!��J�กB-�",
/3
9A(�1/$2	'ก	�J�กB"A
ก��#1#")��G�- �����%
�I�กก3Iก��"ก���!��#	��J/K#+���!
ก$
 &'(�#���������1�H9
0�"�"�
A�0	1Z�#�Z-I1%2#1#",
/3
9A(	'ก &'(���@
e	I�กก���!��#	���/�J"!,�K��ก&3�I
 
#!4
G�- �����%
���1�H9J
�-�9I1%2"�ก,
�$*
)��/3
9A("Aก���!��#	��)��#���3
9�A�:022
,�K��ก&3�I
2�3�45,ก	Ke34/3
�9!�
$*
 02�9A��A�9A(J"!,�K��ก&3�I
2��ก	 !"�$�#�"��_,�KJ
�-�9,

ก�124
ก�����,I022J"!,�K��ก&3�I
 (anaerobic respiration) &'(�9.�,�K��3"�5J
�-�9,
/3

	/	���!���4/��B4,
/3
9A("A�1/$2	'ก	�J� (I�� "�X �"�#$"%$
G:, 2548) &'(�#�/�	K��ก$2
ก��X'ก;�)�� ก$	�� 4$v��ก� (2547) %24!�#�������,
/3
-1ก�
�������	
"Aก��	/	�)��
�4�"�)K")K
-�"�4�"	'ก)���$*
/3
 �

(��I�ก�"
(�/3
��+!,
#H�%J�K��ก&3�I
J
�-�9I1_+ก

.�J�,�K,
ก���!��#	��#���3
9�A�:09
��ก&3�I
 9.�,�KJ
�-�90	1�3
9�A�:J
�-��I
"A��3"�5
	/	� ,
)519A(0�"�"�
A�"Aก��#1#"�%3(""�ก)'*
,
/3
�$*
	'ก"�กก4!�9A(e34 #.���$2Z�#�Z-"Aก��
�%3(")'*
-�"�4�"	'ก�	K��ก$20�"�"�
A� �/�%2Z�#�Z-"A��3"�5#+�# /9A(�1/$2�4�"	'ก
��1"�5 18-20 �&
-3�"-� &'(���@
�1/$2	'ก9A(%2��3"�5�3
9�A�:Z�#Z��$#-(.�9A(# / 

 
$
0�
��0�� #�/
�1�ก����
�
���� 

 
#���3
9�A�: (Organic compounds) ��@
#��9A("A#!4
��1ก�2&'(���1ก�2/K4�G�- 

���:2�
 J��/��I
 ��ก&3�I
 J
�-��I
 ��@
#��9A("Ae	-!�#3(�"A�A43-9A(��X$���+!,

*.� ก	!�4�
�     
#3(�#ก��ก9A(�ก3/I�กก3Iก��"-!�� g )��"
 ;�: &'(�I1_+ก�12����ก"�,
�+�)��#���3
9�A�: &'(�I1"A
e	9.�,�KI 	3
9�A�:,

*.�"Aก��,�K#����	!�
A*��@
����� ก�124
ก���!��#	��#���3
9�A�:-!�� g  
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,

*.�I1-K��,�K��ก&3�I
9A(	1	��
*.���@
-$4�!4� /$�
$*
0�	!�
*.�9A("A��3"�5#���3
9�A�:,
��3"�5
9A(#+�กBI19.�,�K0�	!�
*.�
$*
�ก3/ก���
!��#A�J/K (�$�X�A G���#4$#/3�%3%$v
:, 2547) 

 
�3
9�A�4$-_  (Organic Matter) �
�#3(�9A(J/KI�กก���!��#	��)��#���3
9�A�: &�ก%
� 

&�ก#$-4:  �4"_'�#3( �)$2_!��)��"
 ;�:0	1#$-4:  �4"J�_'��&		:)��I 	3
9�A�:9A(-��0	K4                  
"A�4�"#.��$L,
0�!)��ก���42� "� 5#"2$-3)��/3
 9$*�9��/K�
ก��H�% ��"A �A4H�% (���_    
#"�!��, � 9G�$� �
 �$ก-3%$
G :, %�XG� �%A��%39$ก;:, 0	1 2 X�3
9�: 0#4�	�H, 2548) ,
/3
9A("A
�3
9�A�4$-_ #+� /3
I1I$2-$4ก$
��@
กK�
 ���!� "Aก���12����ก�X0	1�12��
*.�/A ��"�10ก!        
ก���I�3L�-32�-)��I 	3
9�A�:/3
 ��3"�5)��I 	3
9�A�:/3
)'*
��+!ก$2��3"�5)���3
9�A�4$-_ ,
/3
    
��
�#���3
9�A�:���:2�
9A(,#!	�J�,
/3
 (
3�" 2 L%3�.�, 2543)  

 
�3
9�A�4$-_ �!4�#!� �#�3",�K�
 H��)��/3
I$2-$4ก$
��@
กK�
 (granulation) 

�/��^%�1ก���4"-$4ก$
)���
 H��-!�� g ,
/3
��
��&		:I 	3
9�A�:,
/3
J/K��@
��!��/A �!4�	/
�4�"�

/ (plasticity) 0	1ก���ก�1�'/ก$
��� (cohesion) )��/3
 -	�/I
�!4�,�K/3
"A�4�"I 
,
ก��� K"
*.� �/��3
9�A�4$-_ ,
/3
"A�4�"#�"��_/+/&$2
*.�J4KJ/K��1"�5 6-20 �9!�)��
*.��
$ก 
9$*�
A*�

(��I�ก��@
�
 H��)
�/�	Bก 0	1"A	$ก;51��@
#����		��/: I'�"A%
*
9A(e34,
ก��/+/&$2
*.�
J4KJ/K"�ก 
�กI�ก
A*�$��!4�,
ก��_!���9��ก�XJ/K�Aก/K4� 
�กI�ก
A*�3
9�A�4$-_ ,
/3
"A��1I 	2
��@
I.�
4
"�ก 0	1"A�4�"#�"��_,
ก��/+/&$2J���
24กJ/K#+� I'�"Ae	,�K/3
9A("A�3
9�A�4$-_ 
#+�"A�4�"-K�
9�
-!�ก����	A(�
0�	� pH J/K/A �3
9�A�4$-_ ,
/3
"AG�- �����-!�� g )��%
���@

���:��1ก�2��
�e#"��+!  &'(�G�- �������	!�
A*I1_+ก�	/�	!����ก"�#1#"��+!,
/3
 �	$�I�ก
�3
9�A�4$-_ �!��#	���/�ก3Iก��")��I 	3
9�A�: 
�กI�ก
A*G�- �����%
�9A(��@
��1I 24ก&'(�/+/&$2
��+!�/��3
9�A�4$-_  �$���@
��1���
:-!�%
�J/K��!
�/A�4ก$
 �/���1I 24ก9A(_+ก/+/&$2��+!I1_+ก
0	ก��	A(�
��
�09
9A(�/���1I 24ก/K4�ก$
��� 0	1�Aก��1ก���
'(��3
9�A�4$-_ 9A("A#"2$-3��@
ก�/ 
��
�ก�/9A(�ก3/)'*
I�ก���:2�
J/��กJ&/: &'(�_+ก�	/�	!����ก"� �"
(��3
9�A�4$-_ #	��-$40	1�$�
�!4�	1	��G�- �����2���
3/,�K��@
��1���
:-!�%
��Aก/K4� �3
9�A�4$-_ ,
/3
��@
�����)��   
I 	3
9�A�: �/��^%�1I 	3
9�A�:%4ก9A(,�K#���3
9�A�:��@
0�	!����:2�
 (heterotrophic) /3
9A("A
�3
9�A�4$-_ ,
��3"�59A(#+� I19.�,�KI 	3
9�A�:,
/3

$*
#+�/K4� &'(�กB��@
e	,�Kก3Iก��"-!�� g )��      
I 	3
9�A�: ��!
 ก��0��#H�%)��G�- �����%
� ก��-�'�J
�-��I
 �ก3/)'*
,
/3
J/K��@
��!��/A  
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/3
-1ก�
 (sediments) �"��_'� �
 H��9A(��I��@
#���3
9�A�:��
�#���
3
9�A�:    
&'(��ก3/I�กก��%$�9	��)��/3
 (soil erosion) ��
�ก��9A(�3
��
�/3
2�3�45,ก	K0�	!�
*.�_+กก$/�&�1 
�4"9$*�����#�K��9A(��@
)��0)B�)��#3(�"A�A43-9A(_+ก%$/%�"���
��ก3/)'*
H��,
0�	!�
*.� 0	K4#3(�
��	!�
A*J/K"Aก��-ก-1ก�
9$2_"	�2
%
*
9K��
*.� ��93 2�3�45%
*
91�	 %
*
91�	#�2 %
*
)��
0"!
*.� 
*.�-ก ��@
-K
 (I�� "�X �"�#$"%$
G:, 2548) �7II$�9A(#.��$L,
ก���ก3//3
�������	
 �
� 
	$ก;51#H�%%
*
9A(9A(��
*��.�
4�,�K-1ก�
	.�
*.�&'(���@
4$-_ -K
ก.��
3//3
-ก-1ก�
0	1#1#"
-�"��ก0"!
*.�-!�� g #!4
�7II$�9���A4H�% ��!
 %
�%��5G��"��-39A(�ก3/)'*
��
�#3(�"A�A43-,
/3
 
��@
�7II$�9A(#.��$L���	�"� %
�%��5G��"��-39A()'*
��	!�
A* I1�!4��1	��$-���4�"��B4)��
ก�10#
*.� 9.�,�K-1ก�
	.�
*.�-ก#1#"-�"��ก0"!
*.�J/K/A 09
9A(I1_+กก�10#
*.�91�	%$/���J�
,
91�	 (
%�$-
: 2.�� ��$ก;:, 2535)   

 
I�� "�X �"�#$"%$
G: (2548) ก	!�4_'��4�"#.��$L)��/3
-1ก�
J4K4!� /3
-1ก�


I$/��@
�122
3�4X9A("A�4�"#"2+�5:��+!,
-$4)��"$
���,
��3�)���!4��&!�����2�3�45%
*
9K��
*.� 
/3
-1ก�
I$/��@
0�	!������ 0�	!�9A(��+!��X$� 0�	!�#
2%$
G : 4��J)!0	1�	2H$�)��#$-4:�
K�/3
 
(benthos) 9$*��$���@
9A(�'/�ก�10	10�	!�G�- �����)���������	
 %��5J"K
*.� #���!��0	1
�LK�91�	 ��@
0�	!�#1#"0	1ก$ก�กB2G�- ����� -	�/I
��@
0�	!�G�- �����0ก!"4	
*.�    
�2
*��2
 (sink and source of nutrients) �

(��I�ก,
/3
-1ก�
I1��@
9A(�4")��e+K�!��#	��
��!��"�ก"�� 
�กI�ก
A*/3
-1ก�
�$�"A�39G3%	-!�� 5H�%)��0�	!�
*.� 0	1ก.�	$�e	3-)��0�	!�

*.�,
H�%�4" 9A(#.��$L� 5	$ก;51)��/3
-1ก�
�$���@
-$42!��A*_'��4�"�#
(�"�9�")��
#3(�04/	K�" �/��^%�1ก���
��m��
)��#��-!�� g J/K/Aก4!�ก��,�K� 5	$ก;51)��
*.� �%��1/3

-1ก�
I1e$
0��-�"�4	��K�ก4!�
*.� (�	z9$� %3"%:"�
1ก3I, 2548) 
 

H��,
/3
-1ก�
0�	!�-!�� g �/�9$(4J�I1%2#���3
9�A�:�4"��+!,
��3"�59A(
0-ก-!��ก$
 ��!
 ,
/3
-1ก�
�������	

*.�ก�!���	�����4 I1%2��3"�5#���3
9�A�:�4"
2�3�45��ก�	���9!�ก$2�K��	1 7.44-8.50 0	1,
2�3�45-K
�	��"A��3"�5�K��	1 5.23-8.53 
(G$��� �$""1X$ก/3�, #3�3
9��9% �-K���1�+�, 0	1 Vladimir Bashkin, 2545) ,
)519A(�������	
,

�.��H�)
�" I$��4$/
��X�AG��"��� "A��3"�5#���3
9�A�:�4",
/3
-1ก�
�9!�ก$2�K��	1 3.26-
4.21 (ก
ก%� 2 L#!� 0	1 ����$� �1�+X�A, 2547) ��3"�5#���3
9�A�:�4" (total organic matter 
content) 9A(-�4I%2,
/3
-1ก�
��I"A�!�-(.�ก4!��K��	1 1 ,
2�3�45%
*
9K��
*.�9A(��@
9��� ��
�
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��I"A�!�#+�ก4!��K��	1 10 ,
%
*
9K��
*.�9A("Aก��#1#")���	
�/��^%�1,
0�	!��%�1�	A*��#$-4:
*.�
0	12�3�459A("Aก3Iก��")��"
 ;�:#+� �/�J/K"Aก��X'ก;���3"�5#���3
9�A�:,
2�3�45��ก0"!
*.�
2���1ก� I$��4$/^1��3��9�� %24!���3"�5#���3
9�A�:�4",
/3
-1ก�
9A(%2,
�!4�z/+0	K�0	1
z/+6
 "A�!��^	A(���+!�1�4!���K��	1 6.61-10.27 0	1�K��	1 2.33E10.76 -�"	.�/$2 &'(�"A�!��^	A(�
#+�# /9$*�z/+0	K�0	1z/+6
2�3�45��ก0"!
*.� �

(��I�ก��ก0"!
*.���@
2�3�459A(����$2ก��_!���9
"4	#��9A(�ก3/I�กก3Iก��"9$*�9��G��"��-3 0	1ก3Iก��"9A(�ก3/I�กก3Iก��")��"
 ;�:9$*�#��Z�ก
678�0"!
*.� #!�e	,�K,
2�3�45��ก0"!
*.�%2��3"�5#���3
9�A�:�4",
/3
-1ก�
#1#"��+!,

��3"�5#+�ก4!�,
2�3�45�
(
g (X+
�:43I$�9�$%��ก�9��91�	0	1���678��!�4J9�-�
2
, 2548)  
#���3
9�A�:#!4

A*��1ก�2/K4� J
�-��I
�3
9�A�: (nitrogen compounds) 0	1#����1ก�2)��
���:2�
�3
9�A�: (organic carbon) &'(���I"Aก.��
3/"�I�ก%
*
/3
��
��ก3/H��,
0�	!�
*.���� 
#���3
9�A�:ก	 !"�	$ก9A(%2 J/K0ก! #����1ก�2J��/����:2�
 (hydrocarbons) ก�/�34"3� (humic 
acid) ก�/�1"3�
 (amino acid) J)"$
 (lipid) 0	1	3ก
3
 (lignin) ��@
-K
 

 
/3
-1ก�
,
2�3�45,ก	K678� �/��^%�1��!���3(�,
2�3�45�������	
 ��I"A

#���3
9�A�:,�"!,
��3"�5#+� 0-!,
91�		'ก9A(-1ก�
#1#"��!���K� g #���3
9�A�:#!4
,�L!I1_+ก
�!��#	��J��/�ก�124
ก��)��I 	3
9�A�:H��,
J"!�K��	$�I�กก��-ก-1ก�
 #���3
9�A�:,

91�	"A�4�"#.��$L"�ก �%��1"A�39G3%	�42� "ก����	A(�
0�	��	$�ก��-ก-1ก�
               
ก��0%�!ก�1I��)����3"�5#���3
9�A�:,
-1ก�
"Aก��e$
0��-�"#H�%04/	K�" �/�9$(4J�
%24!���3"�5)��#���3
9�A�:�4",
-1ก�
"A�!�#+��"
(���+!,ก	K678�0	1"A�!�	/	��"
(���+!�!��678�
��กJ���
(�� g (I�� "�X �"�#$"%$
G:, 2548; Tam & Wong, 1998) ��3"�5/$�ก	!�4"A�!��!�
)K��

K���"
(���+!,
91�		'ก �
3/)��#���3
9�A�:9A(%2,
-1ก�
0-!	12�3�45"$กI10-ก-!��ก$
J�-�"
#_�
9A( ��!
 ,
-1ก�
,ก	K678���I"Aก�/�34"3�#+�ก4!��K��	1 50 )��#���3
9�A�:�4" 0-!,
91�	
	'ก��I"AJ"!_'��K��	1 5 ��!��J�กB-�" ���:��1ก�2�!��)��#���3
9�A�:,
/3
-1ก�
91�		'ก 
"$กI1�	K���	'�ก$
"�กก4!� #!4
ก��9A(#���3
9�A�:I1-ก�K����+!,
/3
-1ก�
J/K"�ก
K���%A��,/

$*
)'*
��+!ก$2�$-��ก��-ก-1ก�
)��-1ก�
9 ก��1�H9 0	1�$-��ก���!��#	����
���	A(�
0�	�
�+�)��#��,
0�	!�
$*
 (I�� "�X �"�#$"%$
G:, 2548) ก��#1#")��#���3
9�A�:,
/3
-1ก�
    
�������	
J/K"�I�ก 2 0�	!��
� I�กก��e #	��)��,2J"K  ก3(�J"K 	.�-K
 ��ก 0	1I�ก
*.�9A(
�" 
�4A�
,
�122 (Tam & Wong, 1998) 
�กI�ก
A*�$�%24!���3"�5J
�-��I
9$*��"/ (Total 
Nitrogen) 0	1��3"�5Z�#Z��$#9$*��"/ (Total Phosphorus) ,
/3
-1ก�
"A�4�"#$"%$
G:
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9��24กก$2��3"�5�3
9�A�4$-_ &'(�J/KI�ก�X;ก3(�J"K ,2J"K9A(�!4��	!
 &'(�J/KI�กก��X'ก;�)��     
ก
ก%� 2 L#!� 0	1 ����$� �1�+X�A (2547) 2�3�45�������	
,
I$��4$/
��X�AG��"��� %24!�
��3"�5J
�-��I
9$*��"/"A�!���+!,
�!4��K��	1 0.158-0.315 0	1��3"�5Z�#Z��$#9$*��"/"A�!�
��+!,
�!4��K��	1 0.01-0.06 &'(���@
�!�9A(#+�"�ก �

(��I�ก��3"�5�3
9�A�4$-_ 9A("A��+!,
/3
��I9.�
,�K��3"�5Z�#Z��$#9A(��@
��1���
: (Available P) �%3("#+�)'*
�"
(��3
9�A�4$-_ ��	!�
$*
#	��-$4 
0	1Z�#Z��$#��IJ/K�$2I�ก
*.�91�	#!4
�
'(� �%��1
*.�91�	��@
0�	!�#.��$L9A(,�KZ�#Z��$#,

�+� soluble phosphorus 
�กI�ก
A*Z�#Z��$#�$�"A�4�"#$"%$
G:ก$2 pH )��/3
 _K� pH ��+!
�1�4!�� 6-7 I1"A PO4-P ,
�+�9A(%
�,�K��1���
:J/K"�ก9A(# /   
 

��3"�5#���3
9�A�:�4",
/3
-1ก�
I1"A�4�"#$"%$
G:��3"�5
*.�,
/3
-1ก�
     
&'(���@
�!�9A(0#/�#$/#!4
)��
*.��
$ก-!�
*.��
$ก/3
-1ก�
,
��3"�-�)��/3
-1ก�
�
'(� g &'(��!�

A*I10#/���ก"�,
�+�)���K��	1)��
*.��
$ก/3
9A(,�K43����1�: ��3"�5
*.�,
/3
-1ก�
��@
�7II$�
9��ก��H�%�2
*��-K
9A(9.�ก��43����1�:J/KJ"!��ก �!�9A(J/KI�กก��43����1�:#�"��_#19K�
)
�/
)���
 H��/3
-1ก�
 0	1#H�%�4�"� /"#"2+�5:9���3
9�A�#��)��/3
 /3
-1ก�
9A("A�1/$2
)����3"�5
*.�,
/3
-(.� ��1"�5�K��	1 20-40 "$ก"A���:��1ก�2#!4
,�L!��@
9���9A("A�

*�
���20	1"A��3"�5�3
9�A�:#��-(.�/K4� 
�กI�ก
A*��3"�5
*.�,
/3
-1ก�
�$�#�"��_#19K�

�1/$2)��ก3Iก��",
/3
)��#3(�"A�A43- (��93 ก��) /�+ ก��#�K��9!� 0	1ก����	
(�
9A(,
/3
)          
/3
-1ก�
9A("A�1/$2)��
*.�,
/3
#+�"$กI1�ก3/�

(��I�ก#3(�"A�A43-"Aก3Iก��",
/3
"�ก/K4� (I�� "�X 
�"�#$"%$
G:, 2548) J/K"Aก��X'ก;���3"�5
*.�,
/3
-1ก�
9A(%2-	�/0"!
*.�2���1ก�,
�!4�z/+
0	K�0	1z/+6
 "A�!��^	A(���+!�1�4!���K��	1 47.23E74.43 0	1�K��	1 32.84E79.10 -�"	.�/$2 
�/�H�%�4"��3"�5
*.�,
/3
-1ก�
)��0"!
*.�2���1ก�I1"A�!�#+�ก4!��K��	1 50 �

(��I�ก/3

-1ก�
"A�
 H��/3
-1ก�
)
�/�	Bก0	1"A�

*�	1��A�/ 0	1"A/3
-1ก�
9A("A#���3
9�A�:�4"
�!�
)K��#+� 9.�,�K"A� 5#"2$-3,
ก��� K"
*.�/AI'�9.�,�K��3"�5
*.�,
/3
-1ก�
"A"�ก -1ก�
/3
9A("A
#���3
9�A�:#+���@
-1ก�
9A(#�"��_/+/&$2
*.�J/K"�ก 
�กI�ก
A*��3"�5
*.�,
/3
-1ก�
I1
#�"��_��1�"3
��3"�5)��#���3
9�A�:,
/3
-1ก�
J/K�Aก/K4� ก	!�4�
�_K�%
*
9A(,/"A��3"�5
*.�
,
/3
-1ก�
"�ก0#/�4!�"A��3"�5#���3
9�A�:,
/3
-1ก�
"�ก-�"J�/K4� �%��1#���3
9�A�:I1
"A� 5#"2$-3,
ก��� K"
*.�J/K/A _K���3"�5
*.�,
/3
-1ก�
"A"�กก4!��K��	1 60 /3
-1ก�
I1"A
	$ก;51��@
��	
��	4 &'(���II1�ก3/I�กก��-ก-1ก�
)��"4	#��I�ก�2
*��2
	�"�#+!e34/3
 
��I"A292�9-!�ก����	A(�
0�	�� 5H�%9����"A)��/3
-1ก�
 �/��^%�1��!���3(�ก���ก3/
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#H�%J�K��ก&3�I
,
/3
-1ก�
0	1ก��#1#")����3"�5&$	JZ/:&'(�"Ae	-!�#$-4:�
K�/3
 (�51
��1"�, 2546, �K��_'�,
 X+
�:43I$�9�$%��ก�9��91�	0	1���678��!�4J9�-�
2
, 2548) 
 

2�
"$,
2�)��	!3'/0���4��!5/  
 

&$	JZ/: ��
� S2- �"
(���+!,
/3
-1ก�
I1%2,
�+�)��J��/��I
&$	JZ/: (H2S) ��
�
��	Bก&$	JZ/: ��93 FeS, Fe2S3 0	1 FeS2 #����1ก�2)��&$	JZ/:��	!�
A*#�"��_�ก3/J/K�!��H�� 
,-K#H�%J�K��ก&3�I
 (anaerobic condition) &'(���@
#H�%9$(4J�9A(%2,
/3
-1ก�
 &$	JZ/:9A(
�ก3/)'*
0	1#1#"��+!,
/3
-1ก�
I$/��@
#��9A(��@
�$
-�����!���
'(�-!�#3(�"A�A43- �

(��I�ก&$	JZ/:
9A("A�4�"�)K")K
#+���I"Ae	-!��122���,I0	1�"-�2�	3&'",
�!��ก��)��#$-4:%
*
9K��
*.�J/K 

 
#H�%�4�"��@
%3;)��&$	JZ/:I1#!�e	-!�ก����	A(�
ก	 !")����1��ก�#3(�"A�A43-

�
K�/3
 �/�9$(4J���3"�5#$-4:�
K�/3
9A("A)
�/,�L! (macrofauna) �/��^%�1#$-4:9A("A�4�" 
#.��$L9���X�;jก3I ��!
 ����
3/-!�� g "A0
4�
K"9A(I1	/	��"
(��1/$2�4�"�)K")K
)��&$	JZ/:
,
/3
#+�)'*
 ก	 !")��#$-4:�
K�/3
)
�/ก	�� (meiofauna) �/��^%�1,
ก	 !"J#K�/
�
91�	I.�%4ก 
capitellids 0	1 spionids I1�%3("#+�)'*
�"
(�#H�%J�K��ก&3�I
,
/3
0	1��3"�5&$	JZ/:�%3(""�ก
)'*
 #$-4:�
K�/3
��	!�
A*I$/��@
/$�
A0#/�#H�%"	H�419���3
9�A�#�� (pollution indicator 
species) ,
/3
-1ก�
 ก����	A(�
0�	�)��#H�%9����"A)��%
*
9K��
*.�I1"Ae	ก�192-!�ก��
�ก3/9/09
9A()��#3(�"A�A43- (I�� "�X �"�#$"%$
G:, 2548) 

 
&$	JZ/:,
�+�022-!�� g 9A(�ก3/)'*
,
/3
-1ก�
 �ก3/I�กก�124
ก���A4H�%0	1

ก�124
ก��9���
3
9�A�:��"A #3(�"A�A43-9A("A292�9�/�-��-!�ก���ก3/&$	JZ/:�
� 02�9A��A�ก	 !"9A(
9.�ก���!��#	��#���3
9�A�:,
/3
�/�J"!,�K��ก&3�I
 (anaerobic decomposition) 0-!,�K&$	�Z-
(SO4

2-) ��@
-$4�$2�3�	�-��
,
�k3ก3�3�� 02�9A��A�ก	 !"
A*��A�ก4!� sulfate reducing bacteria 0	1
�k3ก3�3��9A(�ก3/ก���!��#	��)��#���3
9�A�:,
	$ก;51
A* ��A�ก4!� ก�124
ก�� sulfate reduction 
e	)���k3ก3�3�� sulfate reduction I1,�K#����1ก�2 ��93 0�"�"�
A�0	1&$	JZ/:��ก"�#1#"
��+!,
/3
 5 -.�0�
!�9A(�ก3/��
���I"Aก��0%�!ก�1I��)'*
J�9A(e34/3
J/K &$	JZ/:9A(e	3-,
/3
I1"Aก��
�4"-$4ก$2G�- ��	Bก�ก3/��@
#����1ก�2,
�+� FeS &'(� FeS ���กB�$�"Aก����	A(�
�+�022J/K
#����1ก�29A(��A�ก4!� pyrite (FeS2) &'(���@
�+�9A(J"!	1	��
*.�0	1_
���@
���:��1ก�2�	$ก        
)$*
# /9K��I�กก�124
ก�� sulfate reduction ,
#H�%/3
9A(J"!"A��ก&3�I
��+!�	� &$	JZ/:��
�
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J��/��I
&$	JZ/:I1��3("���กk)'*
�"
(��1/$2�4�"	'ก)��/3
�%3(")'*
 (I�� "�X �"�#$"%$
G:, 2548) 
J��/��I
&$	JZ/:I$/��@
กf�&%3; J"!"A#A J"!-3/JZ 0	1"Aก	3(
��"B
��"
�
J)!�
!�0"K9A(�4�"�)K")K

-(.� ("$(
#3
 -$5� 	�4X": 0	1 "$(
�$ก;: -$5� 	�4X":, 2547)  

 
�1/$29A("Aก��#1#"J��/��I
&$	JZ/:#+�# /"A�4�"0-ก-!��ก$
 )'*
��+!ก$2�
3/0	1

���:��1ก�29���3
9�A�:#��)��/3
-1ก�

$*
 /3
-1ก�
,
G��"��-39A("A	$ก;51��@
9���    
��I"A�1/$2#+�# /)��J��/��I
&$	JZ/:9A(��1"�5 6-8 �&
-3�"-� )519A(,
/3
9A(��@
��	
�

9�����I"A�1/$2#+�# /��+!9A(,ก	Ke34/3
"�กก4!� ,
�1/$2��1"�5 2-3 �&
-3�"-��9!�
$*
 (I�� "�X 
�"�#$"%$
G:, 2548)  

 
�!��4�"-!��X$ก�:�����:%A (Oxidation-Reduction Potential) 0#/�_'�0
4�
K"ก��

,�K��
��$2�3�	B�-��
 _K� ORP ��@
24ก0#/�4!�-$4��!��
*.�0#/�0
4�
K",
ก���$2�3�	B�-��
 
("$(
#3
 -$5� 	�4X": 0	1 "$(
�$ก;: -$5� 	�4X":, 2547)  �1/$2 ORP 0	1 pH I1��@
-$4ก.��
/
�
3/0	1�4�"�)K")K
 �/�
*.�9A("A pH -(.�I1%2J��/��I
&$	JZ/:"Aก	3(
��"B
"�ก9A(# / #!4

*.�9A("A 
pH ��@
ก	��I1%2�3��
&$	JZ/:&'(�J"!"Aก	3(
��"B
 "A0-!J��/��I
&$	JZ/:�9!�
$*
9A(��@
%3;-!��	� 

*.�9A("A pH ��@
ก	����
���@
/!��0	1 ORP "A�!���@
24ก&'(�0#/�4!�"A��ก&3�I
	1	��
*.���!��J"!
)�/0�	
 0#/�,�K��B
4!�ก���l��ก$
"3,�K�ก3/J��/��I
&$	JZ/:,

*.�#�"��_9.�J/K�/��42� "
��!�,�K ORP "A�!���@
	2��
���!�,�K)�/0�	
��ก&3�I
 ("$(
#3
 -$5� 	�4X": 0	1 J%%��5     
%���1H�, 2539)  

 
ก
0�*��$�
�����
1��
(
0�
กก
0�*��$�
�#���
�
���� 

 
9�$%��ก�G��"��-3�������	
��@
9A(�4")��#3(�"A�A43-9$*��	�� ��1ก�2/K4� #$-4:
*.� 

#$-4:2ก
�
��
3/ �������	
��@
I /ก.��
3/)���!4��&!�����)�����678�91�	0	1,
91�	 
�

(��I�ก,2J"K �X;J"K I�ก�������	
I1�!4��	!
 0	1I1_+ก�!���/�I 	3
9�A�:0	1#$-4:
*.�       
2���
3/ ��!
 %4ก�+ ,�Kก	����@
�3
9�A�:#�� &'(���@
�����)��#$-4:�	Bก g 0	1#$-4:��	!�
A*I1
�-32�-ก	����@
�����)��%4ก#$-4:,�L!-!�J� ก���" 
�4A�
)��G�- �����)'*
��+!ก$2�7II$�
#3(�04/	K�"�	����1ก�� ��!
 ก��)'*
	�)��
*.�91�	 ��3"�5
*.�6
 0#�0// 	" 0	1��3"�5
ก���!4��	!
)��&�ก%
� ��@
-K
 (�H3�$ก;: �
$
-:X3�34$v
: 0	1 I3�1X$ก/3� �+�4�"/A, 2545) &'(�ก��
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�!��#	��)��&�ก%
�,
�������	
��1ก�2/K4�ก���!��#	��-$4���)���

*���
(� (autolysis) 
0	1ก���!��#	���/�I 	3
9�A�: I 	3
9�A�:#!4
,�L!I1��@
%4ก02�9A��A�0	1�� (;"�%�        
#��%��!�"�/�1, �#�4H� �$�# H�
3�, 4#$
5: �%���$-
:, 0	1 
%�$-
: 2.�� ��$ก;:, 2545) �+กBI$/��@

#$-4:9A(#.��$L�Aก�
3/�
'(� 9A(�!4�9.�,�K�X;,2J"K0-ก��ก��@
�3*
�	Bก g J/K/A &'(�I1�!4�,�KI 	3
9�A�:,

/3
�!��#	��J/K#1/4ก0	1�4/��B4)'*
 (#
39 �$ก;�0กK4, 2542) 
�กI�ก
A*%24!��
3/)��%
�9A(
0-ก-!��ก$
0	1z/+ก�	กB"Ae	-!��$-��ก���!��#	��9A(0-ก-!��ก$
 I�กก��X'ก;�)��;"�%� 
#��%��!�"�/�1 0	1�51 (2545) %24!�,2_$(4)�4 (Bruguiera cylindrica) "A�$-��ก���!��#	��
"�กก4!��ก�ก��,2�	Bก (Rhizophora apiculata) ,
�!4� 4 #$�/��:0�ก)��ก���!��#	��,
z/+6
 
0	1�!4� 10 #$�/��:0�ก)��ก���!��#	��,
z/+�K�
 e	I�กก���!��#	��9.�,�K�ก3/G�- ����� 
G�- �����
A*��@
-$4�%3("�4�"� /"#"2+�5:,�K0ก!/3
 0	1%
�กBI1/+/&'"ก	$2J�,�K,
ก�124
ก��
�I�3L�-32�--!�J� G�- �����9A(J/KI�กก���!��#	��)��#���3
9�A�:I�ก%
��������	
#!4
,�L! 
��1ก�2/K4� J
�-��I
 Z�#Z��$# �%09#�&A�" 0�	�&A�" 0"ก
A�&A�" 0	1�&�/A�" ��@
-K
 
(#
39 �$ก;�0กK4,2542) �" 
�4A�
��@
4$kI$ก� 
3-�� �	��1I3
/� (2546) J/Kก	!�4_'�4$kI$ก�)��
G�- 9A(#.��$LJ4K/$�
A*  
 
��6��ก0!�'10��� (Nitrogen Cycle) 
 

J
�-��I
��@
G�- 9A(I.���@
,
ก��#�K������-%	�#&'")��#3(�"A�A43-�Aก�
3/�
'(��/�
I1��@
#!4
��1ก�2#.��$L)�����-A
 0	1ก�/
34�	A�Aก 0�	!�#1#")��J
�-��I
��+!,

2����ก�X ��3"�5J
�-��I
,
2����ก�X"A#+�_'��K��	1 79 )����ก�X9$*��"/ #3(�"A�A43-#!4

,�L!I1J"!#�"��_,�Kกf�&J
�-��I
,
2����ก�XJ/K�/�-�� 0-!I1,�KJ/K�"
(���+!,
#H�%
#����1ก�2 ��!
 0�"�"�
A� J
J-�9:  0	1J
�-�- /$�
$*
0�	!�#1#"9A(09KI�3�)��J
�-��I
I'���+!
,
#H�%#���3
9�A�: ��!
 �+��A� ���-A
 ก�/
34�	A�Aก G�- J
�-��I
,
2����ก�XI'�I.���@
-K��_+ก
��	A(�
�+�,�K��+!,
#H�%9A(#3(�"A�A43-#!4
,�L!I1,�KJ/K &'(��ก3/�/�ก��-�'�J
�-��I
 (Nitrogen 
fixation)  
 
 
 
 



22 

ก��-�'�J
�-��I
 (Nitrogen fixation) 
��@
ก����	A(�
0กf#J
�-��I
I�ก��ก�X,�K��+!,
#H�%)��0�"�"�
A���
�J
�-�- 

&'(�%
�
.�J�,�KJ/K �ก3/)'*
J/K 3 43GA �
� 
1) �ก3/�/�ก�124
ก�� Electrochemical fixation 0	1 Photochemical fixation 

�/��k3ก3�3��I�กZl�0	2 Zl�e!� #�"��_-�'�J
�-��I
��@
J
�-�-J/K_'� 7.6 × 106 �"-�3ก-$
/�q 
2) ก��-�'�J
�-��I
�/�ก�124
ก��9���A4439���ก3/�/�ก��ก�19.�)��#3(�"A�A43- 

I1J/KJ
�-��I
_'��q	1 54 × 106 �"-�3ก-$
/�q #3(�"A�A43-9A(�กA(�4)K��,
ก�124
ก��
A*"A�	��ก	 !"�
�  
- Symbiotic bacteria J/K0ก! 02�9A��A�9A(��X$�,
�"��ก)��%
�-�1ก+	_$(4�	���
3/ 

&'(��7II 2$
"A�4�"#.��$L"�ก 02�9A��A�#!4
,�L!��+!,
#ก 	 Rhizobium &'(�0-!	1#�q�A#:I1"A�4�"
�^%�1�I�1I�,
ก����+!�!4"ก$2%
�%4ก_$(4�
3/-!�� g "�ก  

- Free-living nitrogen fixers J/K0ก! 02�9A��A�%4ก Azotobacter 0	1 Clostridium 
�4"9$*�#���!��#A�)A�40ก"
*.���3
��
�J&���
02�9A��A� (Cyanobacteria) �Aก�	���
3/ ��!
 
Nostoc 0	1 Anabaena  

3) ก��-�'�J
�-��I
�/�ก��#$�����1�:9��� -#��ก��" &'(�I1J/KJ
�-�-��ก"�,�K
,
#H�%)��� ���q	1I.�
4
"�ก 
 

0�"�"�
A�0	1J
�-�-,
#H�%9A(	1	��
*.�J/K I1_+ก%
�
.�J�,�K#$�����1�:ก�/      
�1"3�
0	1���-A
 �%
(�,�K#�K����@
����-%	�#&'")��%
�-!�J� ��
�_K�#$-4:"�ก3
%
� ���-A
,

%
�I1_+ก��	A(�
��@
���-A
#$-4: �"
(�%
�0	1#$-4:-��	� &�กI1_+ก�!��#	��,�Kก	����@

0�"�"�
A� ��
�,
#$-4:���_K�"A�"-�2�	3&'")�����-A
กBI1J/K)���#A�,
#H�%)���+��A�0	1    
)���#A�%4กJ
�-��I
�+��
(
 g ��!
 ก�/�+�3� 
�กI�ก
A* ,
4$kI$ก�)��J
�-��I
�$�"Aก�124
ก��
�
(
 g �Aก 3 ก�124
ก��9A(#.��$L �
�  
 

0�"�"
3Z[���$
 (Ammonification)  
,
ก���!��#	��ก�/�1"3�
 (��
����-A
) 
A*�ก3/�/�ก��ก�19.�)�� Ammonifying 

bacteria ��!
 Pseudomonas 0	1 Proteus ก����	A(�
0�	�-�

A*I'���A�ก4!� Ammonification 
&'(��"��_'�ก����	A(�
I�กก�/�1"3�
 ��
����-A
,
&�ก ��
�,
)���#A�I�ก�"-�2�	3&'"��@

0�"�"�
A� 
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J
-�3Z[���$
 (Nitrification) 
#3(�)$2_!��I�ก#$-4:0	1&�ก)��%
�0	1#$-4:,
#H�%)��0�"�"�
A�I1_+กJ
J-�9: 

02�9A��A� ��!
 Nitrosomonous ��	A(�
J���@
J
J-�9: 0	1J
J-�9:I1_+กJ
�-�-02�9A��A� ��!

Nitrobacter ��	A(�
��@
J
�-�--!�J� ก����	A(�
0�"�"�
A�J���@
J
J-�9:0	1J
�-�-
A*��A�ก4!� 
Nitrification 
 

/AJ
-�3Z[���$
 (Denitrification) 
J
�-�-
A*_+ก%
�
.�J�,�KJ/K�/�-�� 0	1,
9A(# /_+ก%
���	A(�
J���@
ก�/�1"3�
0	1

���-A
,
%
�,�"! �	$�I�ก
$*
I1"Aก����	A(�
0�	��%
(���@
J
�-��I
,
2����ก�XJ/K,�"!       
�/�ก��ก�19.�)�� Denitrifying bacteria ��!
 Pseudomonas, Thiobacillus 0	1 Micrococcus 
denitrificans ก����	A(�
0�	�I�กJ
J-�9:0	1J
�-�-J���@
0กf#J
�-��I
,
2����ก�X,�"!
��A�ก4!� Denitrification  
 

H�%9A( 2.1 
4$kI$ก�J
�-��I
 (Nitrogen Cycle) 

 

 
 

9A("� : Dodds (2002) 
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��6��ก05�$5�0�$ (Phosphorus Cycle) 
 

Z�#Z��$#��@
G�- I.���@
�Aก��!���
'(�9A(%2��@
���:��1ก�2)��#3(�"A�A43-          
��@
���:��1ก�2)�� Phospholipids ��
�)�� ATP &'(���@
�"�	ก 	#1#"%	$���
9A(%2,

#3(�"A�A43-9$(4J� Z�#Z��$#%2"�ก,
����-%	�#&'")��%
�0	1#$-4: &'(�I1_+ก�!��#	��J/K�/�
ก�124
ก���"-�2�	3&'",
�&		: ��
��"
(�-��	�I1_+ก�!��#	���/� Phosphatizing bacteria 
�%
(�,�Kก	����@
Z�#�Z-9A(	1	��
*.�J/K (Dissolved phosphates) ��!
 CaHPO4 Z�#�Z-9A(
	1	��
*.�J/K
A*��I_+ก%
�,�KJ/K�/�-�� ��
���I-ก-1ก�
�4"��@
�3
Z�#�Z-,
91�	 _K���@
�3

Z�#�Z-I1	1	��
*.���ก &'(�"A#+-� Ca3(PO4) 2 
�กI�ก
A*Z�#�Z-��I_+ก-�'���+!,
#H�%9A(

.�"�,�KJ"!J/K ��!
 ��+!,
ก�1/+ก��
�,
�3
)A*
ก91�	 (Guano deposits) I
ก4!��

.�"�,�K /$�
$*

Z�#�Z-I'�"$ก_+ก-�'���+!,
91�	,
#H�%)���3
Z�#�Z-0	1
.�"�,�KJ"!J/K��@
I.�
4
"�ก I'�9.�
,�K2
%
*
/3
9A("Aก��ก#3ก��""�ก g �3(�"Aก��)�/Z�#�Z-"�ก)'*
9 ก9A Z�#�Z-#$�����1�:I'�_+ก

.�"�,�K"�ก)'*
,
%
*
9A("Aก��ก#3ก��" 0�	!�9/09
Z�#�Z--�"G��"��-32
%
*
/3
 �
� "+	#$-4:
�
3/-!�� g &'(�
.�"�,�K��@
� ��G��"��-3 0-!,
2��0�!�"+	#$-4:��I_+ก
.�J�,�K��@
��
*��%	3� ��!
 
"+	4$4 �4�� _+ก
.�J�-�ก0�K� 0	1�e���@
��
*��%	3� &'(���@
ก��#+L�#A�Z�#�Z-G��"��-3J�  

 
0�	!�#1#")��Z�#�Z-9A(,�L!9A(# /)���	ก��+!,
#H�%)���3
Z�#�Z-9A("A

#����1ก�2)���Z��3�Z�#�Z-0	10�	�&A�"Z�#�Z- #����1ก�29$*� 2 �
3/I1	1	��J/K
K��
"�ก I'�"Aก���" 
�4A�

.�"�,�K,
4$kI$ก��K�"�ก 0	1,
ก��	1	����ก"�,�K,
4$kI$ก�"$ก�ก3/
�/��k3ก3�3��)��ก�/J
-�3��I
�I��9A(�ก3/)'*
�1�4!��ก�124
ก�� Nitrification /$�
$*
I'�-K��"Aก��
) /�3
Z�#�Z-0	1
.�J�_	 �0�ก#!4
��1ก�2 �%
(����J�,�K,
�122
3�4X-!�� g  

 
,
�7II 2$
0�	!�Z�#Z��$#9A(#.��$L�Aก0�	!� �
� e�&$กZ�ก9A(,�K-�"2K�
��
�
      

�"
(�_+ก�	!��	�9!��12��
*.��#A� I1J�	"��4"ก$
,
0"!
*.� 	.�G�� 91�	#�2 0	1��ก0"!
*.�      
&'(�#$��ก-J/K4!� 0"!
*.���
��+�	��9A("AZ�#�Z-I�กe�&$กZ�ก�1�
"�ก
$*
 e34
*.�I1��@
Z��     
0	1Z����@
-$4กA/ก$*
ก��0	ก��	A(�
��ก&3�I
)��e34
*.�0	12����ก�X 
�กI�ก
A*ก��"A
Z�#�Z-#1#"��+!,

*.�"�ก g I19.�,�K�ก3/ก���I�3L��!���4/��B4 (Bloom) )��#���!����@

I.�
4
"�ก 0	1��I��@
��- ,�K
*.��#A��ก3/)'*
-�""�J/K ��A�ก4!� Eutrophication  
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H�%9A( 2.2 
4$kI$ก�Z�#Z��$# (Phosphorus Cycle) 

 

 
 

9A("� : Dodds (2002) 
 

��6��ก0ก,
"�7�� (Sulfur Cycle) 
 

ก.�"1_$
��@
G�- 9A(#.��$L"�ก,
ก��#$�����1�:���-A
�	���
3/ �

(��I�กก.�"1_$

��@
-$4��
(�",
#���%	A���J9/:)�����-A
#.��$L,
#3(�"A�A43- ก	!�4ก$
4!�#3(�"A�A43-,
�	ก
A*��ก
)�/ก.�"1_$
 I1J"!#�"��_"A�A43-��+!J/K �

(��I�ก)�/���-A
9A(#.��$L
$(
��� ก.�"1_$
9A(%2,

G��"��-3��+!,
#H�%)��0�!G�- 0	1,
#H�%#����1ก�2	����1�H9 ��!
 J��/��I
&$	JZ/: 
(H2S) &$	JZ9: (SO2

-) 0	1&$	�Z- (SO4
-)  

 
#����1ก�2�3
9�A�:,
%
�0	1#$-4:_+ก�!��#	����@
J��/��I
&$	JZ/:�/��k3ก3�3��

)��02�9A��A� 0	1J��/��I
&$	JZ/:_+ก��ก&3J/&:-!�J���@
&$	�Z-�/� sulfur oxidizing bacteria 
&$	�Z-
A*_+ก,�K�/�%
��%
(���@
������/�-�� 2����$*�J��/��I
&$	JZ/:"Aก��#1#"�%3("��3"�5
��!���4/��B4�"
(��ก3/ก��#	��)�����-A
 ��!
 9A(91�	/.� ,
�1/$2�4�"	'ก"�กก4!� 150 �"-�    
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I1"AJ��/��I
&$	JZ/:0	1ก�/&$	Z[4�3�#+�"�ก I
#3(�"A�A43-�
(
 g J"!#�"��_/.����A43-��+!J/K �ก�4K

&$	�Z��:02�9A��A� ��
�2�3�45��ก0"!
*.�9A(�!�
)K��#ก��กI1%2#���!��%4กe$กก�/91�	 (sea 
lettuce, Ulva spp.) ��@
I.�
4
"�ก �"
(�-��9$2_"ก$
I19.�,�K�ก3/ก���
!��#A�0	1"Aก	3(
��"B
 
�

(��I�ก"Aก��e	3-J��/��I
&$	JZ/:��ก"�,
�1�4!��ก���
!��#A� ก.�"1_$
,
&�ก)��%
�0	1
#$-4:2��#!4
_+ก#1#"0	1_+ก-�'���+!,
_!�
�3
 0	1
*.�"$
�[�-��	A�"��@
�4	�
�
 I
ก4!�I1"A
ก��
.���ก"�,�K��@
��
*��%	3��/�ก���e�J�"K I'�J/K0กf#&$	�Z��:J/��กJ&/: (SO2) ��ก"� 
 

0�	!�9A("�)��ก.�"1_$
J/K"�I�กก���!��#	��)���3
9�A�4$-_  ��!
 &�ก)��%
�0	1
#$-4:�/�ก��ก�19.�)��02�9A��A�0	1��2���
3/ #1#"��@
/3
��
�"Aก��-ก-1ก�
,

*.�9$2_"
��@
_!�
�3
0	1
*.�"$
�[�-��	A�" #!4
,
2����ก�X"A��+!
K��0	1"$กJ/KI�กก���e�J�"K)��      
��
*��%	3� I
J/K0กf#&$	�Z��:J/��กJ&/:��ก"� 0กf#
A*�"
(���+!,
2����ก�XI1�4"-$4ก$2	1���
*.� 
0	1-ก	�"���@
6
ก�/)��ก.�"1_$
 &'(�9.�,�Kก$/ก�!�
#3(�ก!�#�K��-!�� g 0	1��@
�$
-���-!�ก��
���,I)���
 ��3"�5&$	�Z��:J/��กJ&/:
A*_+ก6
�1	K��,�K
K��	�I�ก2����ก�X 0	1�"
(�-ก	�
#+!%
*
/3
 #3(�"A�A43-,
/3
��	A(�
��@
&$	�Z- &'(�%
�
.�J�,�K��@
������/�-�� ��!��J�กB-�"&$	�Z-
A*
��I_+ก��	A(�
��@
ก	$2��@
J��/��I
&$	JZ/:J/K,�"!�"
(���+!,
#H�%9A(J"!"A��ก&3�I
�/�         
sulfur fixing bacteria 0	1J��/��I
&$	JZ/:_+ก��	A(�
��@
&$	�Z-J/K,�"!�/��k3ก3�3��)�� 
photosynthetic 0	1 chemosynthetic sulfur bacteria ��!
 Triobacillus 
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H�%9A( 2.3 
4$kI$ก�ก.�"1_$
 (Sulfur Cycle) 

 

 
 
9A("� : Dodds (2002) 
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��8����9:ก;
 
 
���1�8	����
<
��1  
 

I$��4$/�	2 �A��+!9��93X-14$
��ก)����1�9XJ9���
����678�/K�
-14$
��ก)��   
�!�4J9� �1�4!���#K
� K�9A( 13 ��X� 22 	3�/���

� ก$2�#K
04�9A( 100 ��X� 59 	3�/�-14$
��ก  
%
*
9A(�/��4"9$*��"/ 4,363 -����ก3�	�"-� ��
���1"�5 2,985,107 J�! "A��5��)--3/-!�ก$2
I$��4$/,ก	K��A�� /$�
A*  

 
93X��

�  -3/ก$2 I$��4$/^1��3��9�� 
93X,-K  -3/ก$2 I$��4$/�1��� 
93X-14$
��ก  -3/ก$2 I$��4$/^1��3��9�� I$
92 �A 0	1�1��� 
93X-14$
-ก  -3/ก$2 ���678�91�	-14$
��ก)���!�4J9� 

 
��1ก
0�ก20�	 

I$��4$/�	2 �A 02!��)-ก���ก������ก02!���@
 11 �.��H� J/K0ก! �.��H��"
��
�	2 �A  �.��H�%
$#
3�" �.��H�%�
9�� �.��H�X�A����  �.��H��ก�1I$
9�:  �.��H�2!�9��  �.��H�
2K�
2'�  �.��H��
��,�L!  �.��H�2��	1" �  �.��H�#$-�A2  0	1�.��H��ก�1#A�$� ก���ก����
#!4
9K��_3(
��1ก�2/K4� ���:ก��2�3���#!4
I$��4$/ �9X2�	�"
�� 8 0�!� �9X2�	-.�2	 29 0�!� 
���:ก��2�3���#!4
-.�2	 60 0�!� "A�+�022ก���ก����%3�X; 1 0�!� �
� �"
��%$9�� 0�กI�ก
ก���ก����)���.��H�2��	1" � �

(��I�ก��@
�"
��9!���9A(�4�1/$2
�
���-3 &'(�"Aก��
�I�3L�-32�-��!���4/��B4  

%
*
9A()��X+
�:X'ก;�G��"��-30	1�
 �$ก;:�������	
�%
(�ก��9!���9A(�4��3�
3�4X 
-$*���+!9A(-.�2	�#"B/ �.��H��"
�� I$��4$/�	2 �A �/�-.�2	�#"B/0�!�
A*"A%
*
9A(9$*��"/ 7,812.5 J�! 
��
���1"�5 12.5 -����ก3�	�"-� 02!���@
 3 �"+!2K�
 ��@
X+
�:�4"/K�
ก���K�0	1X+
�:�4"
�
!4���
���ก�� "A��1��ก���X$���+!�!�
)K���
�0
!
 I.�
4
��1��ก�,
�)-���:ก��2�3���
#!4
-.�2	�#"B/ 13,482 �
 ��1��ก�02!���@
 2 #!4
,�L! g J/K0ก! #!4
9A(��@
� "�
/$*��/3"       
��+!��X$�-$*�0-!��$*�2��%2 � ; #!4
,�L!��1ก�2���A%�$2IK�� �K�)�� 9.�
� 0	1� "�
,�"!9A(
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�%�%��	
(�
�K���)K�"�,
�)-%
*
9A("�&
*�2K�
%$ก��X$�,
	$ก;51)�������%�53��: #!4
,�L!
��1ก�2���A%�$2���ก�� %
$ก��
 	+กIK�����:ก���ก�
 "A��5��)--3/-!�ก$2%
*
9A(,ก	K��A�� /$�
A* 
 

93X��

�  -3/ก$2 -.�2	2K�
#4
 �.��H��"
�� I$��4$/�	2 �A 
93X,-K  -3/ก$2 �9X2�	-.�2	�!��X3	� �.��H��"
�� I$��4$/�	2 �A 
93X-14$
��ก  -3/ก$2 -.�2	�K4�ก1�[ �.��H��"
�� I$��4$/�	2 �A 
93X-14$
-ก  -3/ก$2 �!�4J9� 

 
X+
�:X'ก;�G��"��-30	1�
 �$ก;:�������	
�%
(�ก��9!���9A(�4��3�
3�4X I$��4$/�	2 �A 

��@
	$ก;51)���������	
9A(�ก3/)'*
-�"G��"��-3 "A�

*�9A(�������	
��1"�5 500 J�! "A9���/3

X'ก;�G��"��-3��@
#1%�
J"K��4 2,300 �"-� �/���2 %$
G :J"K#!4
,�L!,
�������	
��@
J"K,

#ก 	J"K0#" (Avicennia) 
�กI�ก
A*�$�"AJ"K,
#ก 	J"K�ก�ก�� (Rhizophora) 0	1J"K,
#ก 	J"K
	.�%+-	.�0%
 (Sonneratia) �	Bก
K�� %$
G :J"K"A�!4���� 9A(ก4K��9$*�J"K� !
 J"K)
�/ก	�� 0	1J"K9A(
�I�3L�-32�-�-B"9A( 
�กI�ก
A*�$�"A	$ก;51)��ก���	+ก-K
J"K)'*
�%
(�&!�"0&"-K
J"K9A(_+ก9.�	��J� 
�/����:ก�-!�� g J"K#!4
,�L!9A(�	+ก)'*
&!�"0&" ��@
J"K,
#ก 	J"K�ก�ก�� 9$*��ก�ก��,2,�L!0	1
�ก�ก��,2�	Bก  
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H�%9A( 2.4 
%
*
9A(X'ก;�2�3�45X+
�:X'ก;�G��"��-30	1�
 �$ก;:�������	
 

�%
(�ก��9!���9A(�4��3�
3�4X -.�2	�#"B/  
�.��H��"
�� I$��4$/�	2 �A 

 

                                                 

      

 
 

9A("� : 0e
9A(H+"3��1�9X "�-��#!4
 1:50,000 ก�"0e
9A(9��� 
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��ก;<�=-"
�0���9 
 

	$ก;51H+"3��1�9X)��I$��4$/�	2 �A"Aก��e#"e#�
ก$
"�ก_'� 5 022 9$*�9A(��2	+ก
�	
(
0	1�
3
�)� 9A(��2���678�91�	 9A(��2	 !"0"!
*.�2���1ก� %
*
9A(#+��$
 0	1H+�)� �4"_'��ก�1

K��,�L!�Aก"�ก"�� 9A(��2	+ก�	
(
0	1�
3
�)�)���	2 �A %2J/K9��/K�
-14$
��ก)��I$��4$/,

�)-�.��H�2K�
2'�  %
$#
3�"  �
��,�L!  X�A����  2��	1" �  #$-�A2  0	12!�9�� %
*
9A(
A*"A
	$ก;51#+� g -(.� g �	K��	+ก�1
�/ #.���$29A(��2���678�91�	
$*
%2-$*�0-!��ก0"!
*.�2���1ก�_'�
�.��H�#$-�A2 ��@
9A(��20�2 g ���678�91�	  "AH+�)�	+ก�	Bก g #	$2��@
2��-�
 _$/"��
� %
*
9A(
��2	 !"0"!
*.�2���1ก� "A	.�
*.��	���	4���4 130 ก3�	�"-� -K

*.���+!9A(�.��H�2!�9��0	1
�.��H�2K�
2'� e!�
%
$#
3�"J�2��I2��@
�	��%�
9��J�		�#+!0"!
*.�2���1ก� �/�/3
-1ก�

�$
� /"#"2+�5:I�กก��%$/%�)��0"!
*.�2���1ก�
A*��� J/Kก!�,�K�ก3/9A(��2	 !"��"�1#"-!�  
ก���ก;-�ก��" #!4
%
*
9A(#+��$
0	1H+�)�
$*
 ��+!-�
ก	��0	1/K�
-14$
��ก)��I$��4$/ -$*�0-!
�.��H��"
�� 2K�
2'� X�A���� �
��,�L! 0	12!�9��  9A(�.��H�X�A����
$*
��@
-K

*.�)���!���กB2

*.�2��%�1 0�	!�
*.�� ��H�2�3�H��	$ก0�!��
'(�)���	2 �A  
 
��ก;<�=-"
�
ก
9 

 
I$��4$/�	2 �A"A	$ก;51��ก�X022"�# "�)-�K�
 (Tropical Climate) �/�J/K�$2

�39G3%	I�ก9$*�	""�# "-14$
��ก�^A��,-K ,
�!4��/
�
#3����"-- 	��" 0	1J/K�$2�39G3%	I�ก	"
"�# "-14$
��ก�^A����

��1�4!���/
�
%zXI3ก��
-ก "H�%$
G: #!�e	,�KI$��4$/�	2 �A"Az/+ก�	
0-ก-!��ก$
��!���$/�I
 3 z/+  J/K0ก! 

 
z/+�K�
 �/
�
"A
��"-�/
�
%z;H��" ��ก�X�!�
)K���2�K�4  
 0-!J"!_'�ก$2�K�
I$/ 
z/+6
 �/
�
"3_ 
��
-�/
�
- 	��"  "A6
-กก�1I��9$(4J�   
 �/�"$ก-ก�
$ก,
�)-���0	1H+�)� 
z/+�
�4 �/
�
%zXI3ก��
-�/
�
ก "H�%$
G:  ��ก�XJ"!�
�4I$/   
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� 5�H+"3��ก�X)��I$��4$/�	2 �A02!�-�"z/+ก�	��@
 3 z/+ /$�
A* 
�!4�z/+�K�
 ��3("-$*�0-! �/
�
"A
��"-�/
�
%z;H��" � 5�H+"3��+!�1�4!�� 18.7-35.4 

��X��&	�&A�# 
�!4�z/+6
 ��3("-$*�0-! �/
�
"3_ 
��
-�/
�
- 	��" � 5�H+"3��+!�1�4!�� 22.1-33.9 
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