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ความเปนมาของโครงการ
ศูนยศึกษาการพัฒนาอาวคุงกระเบนอันเนื่องมาจากพระราชดําริ
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  84,493    

1)      3, 4, 7, 9 
 10    7    

 4,000  
2)     
    

 56,083   23  
3)    10  

     24,410   
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การบริหารโครงการศูนยศึกษาการพัฒนาอาวคุงกระเบน
อันเนื่องมาจากพระราชดําริ
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โครงสรางการแบงงานภายใน
ศูนยศึกษาการพัฒนาอาวคุงกระเบนอันเนื่องมาจากพระราชดําริ

1)           
2)                           
3)                                   
4)                                      
5)             ( )       
6)                                   
7)                                  
8)                                    
9)                                  
10)                         

 . . 2524 – 2526 
 . . 2526 – 2529 
 . . 2529 – 2535 
 . . 2535 
 . . 2535 – 2537 
 . . 2537 – 2544 
 . . 2544 – 2549 
 . . 2549 – 2551 
 . . 2551 – 2556 
 . . 2556 –     

รายนามผูอํานวยการ
ศูนยศึกษาการพัฒนาอาวคุงกระเบนอันเนื่องมาจากพระราชดําริ
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อัตรากําลังป 2561



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 9



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï10

แผนงาน : บรูณาการพฒันาศกัยภาพการผลิตภาคเกษตร
 :  
 :  

1.   
    

  1 

 1  

/  
 

( ) 
 

( ) 
1)  GAP/CoC 315 315 
 1.1  (GAP/CoC) 196 159 
  - /  GAP ( ) 134 74 
  - /  GAP (  ) 62 85 
 1.2  (GAP/CoC) 119 52 
  - /  GAP ( ) 63 42 

  - /  GAP (  ) 56 10 

 1.3  (GAP/CoC) - 104 
  - /  GAP ( ) - 76 
  - /  GAP (  ) - 28 

 

  
 2561  33,707,170     

 1.  :   
1.1  :     

 :  
 :     

 1.2  :  (Smart Farmer) 
 :  Smart Farmer 

  1.3  :  
 :      

2.  :  
 2.1  :  ( ) 

2.2  :  ( ) 
2.3  :  ( ) 

3.  :  : 
  

3.1  :  
4.  
5.  
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 1 ( ) 

/  
 

( ) 

 

( ) 

2)  GAP/CoC - 157 

 2.1  (GAP/CoC) - - 
  - /  GAP (  ) - - 

 2.2  (GAP/CoC) - 66 
  - /  GAP ( ) - 40 

  - /  GAP (  ) - 10 

  - /  CoC - 1 

  - /  GAP  ( ) - 15 

 2.3  (GAP/CoC) - 91 
  - /  GAP ( ) - 63 

  - /  GAP (  ) - 28 

3)   446 

  - /  GAP ( ) - 309 

  - /  GAP (  ) - 121 

  - /  CoC ( ) - 1 

  - /  GAP  (  1 ) - 15 
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2.  

 2.1  

 
 2560 -  2561  652   103.49  

  6     2 

 2  

 
   

 
( ) ( ) ( ) 

Oxolinic Acid  90 97 0 

Tetracycline  90 103 0  

Nitrofurans 115 130 0  

Malachite Green 115 126 

 1  
 3  

 2  

 4   
(  12.32, 1.08, 1.02, 

4.26 ppb) 

Chloramphenicol 60 66 0 
Fluoroquinolone  60 66  11  

 1  
 1  

(  40 ppm) 

Total coliform 50 52 0 

Fecal coliform 50 52 0 

 630 652 (103.49%) 
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2.2   
  

          142 
  206   145.07  

 
 
 

 

                                                                                             

 

 

 

 

 

 

 

 

 

2.3  (Action plan) 

 2561  103    106  
 102.9   14   3 

 3  

 
   

( ) ( ) ( ) 
Nitrofurans 14 14 0 
Malachite Green  10 10 0 
Tetracycline 11 11 0 
Anthelmintics 16 16 0 
Anticoccidial 3 3 0 
Chloramphenicol 8 9 0 
Fluoroquinolones 11 11 0 
Sulphonamides 9 9 0 
Nitromidazoles 10 10 0 
Chemical elements 2 3 0 
Organochlorine 2 3 0 
Steroids 2 2 0 
C.violete 3 3 0 
Stilbenes 2 2 0 

 103 106 0 
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 106   14   
  

 GAP/CoC 
 

  

2.4   Action plan 
 

       2561  
  Action plan   3   

 4    Nitrofurans (NF),  Malachite Green (MG), Oxolinic 
Acid (OA),  Tetracycline (TC)  1,141  

  1   0.09    8  
 0.70    4 

 4   Action plan  
  

 
 
 

  
Nitrofurans 

(ppb) 
Malachite Green 

(ppb) 
Oxolinic Acid 

(ppm) 
Tetracycline 

(ppm) 
.  534 149 146 114 125 
.  225 73 76 34 42 
.  382 106 113 73 90 

 1,141 328 335 221 257 
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 :    

   
  

1.  (Country free )  5 

 5   (Country free ) 

  
( ) 

 
( ) 

 
( ) 

IMNV 84 84 0 
CMNV 84 84 0 
NHPB 84 84 0 

2.  (National Surveillance )  6 

 6   (National Surveillance ) 

 
 

(  
 

( ) 
 

( ) 

 (WSSV)  432 432 3 

 (YSV) 432 432 0 

 (TSV) 444 444 0 

  (IHHNV)  432 432 68 

 (EMS)  444 444 49 

                     
 
 
 
 
 
 
 
 

 
 
 

 Real-time PCR 
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3.   
           

    
    

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 3.1   219   
 (  100 - 102 cfu/ml)  89   40.64  

 (  103- 107 cfu/ml)  130   
59.39    
 

                                      
 
 
 
 

 

,   
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3.2    2,597   7 

 7  

 
 

( ) 
 

( ) 
 (EMS) 1,791 156 

  (WSSV) 295 55 
  (TSV) 15 0 

 (IHHNV) 108 15 
  (YHVX) 14 0 
 (EHP) 341 81 

 IMNV 14 0 
 VNN 8 0 
 Irido 11 7 

 

 
 
                                                   
 
 

 

 

4.   
 4.1   720   360 

   50.00  
 4.2  .1   14,500   16,150   

111.38  

 
  
                           
 
 
 
 
 
 
 
 

 Real-time PCR 

 .1  
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 (MD)  (FMD) 

  2561 
 (MD)  1,515      1,450   95.70  

 6,579,822   5,102.12    65   4.29 
  40,693   58.90   8 

 8   (MD) 

  ( )  ( )  ( ) 

 1,450 6,579,822 5,102.12 
 65 40,693 58.90 
 1,515 6,620,515 5,161.02 

 

 .1  
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:  
 :  Smart Farmer 

  ( .1)  
    220     

 /  

  
   220   

 (FMD)  (MD) 
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  Smart Farmer  
1) /   Smart Farmer  1 

 
  “  Smart Farmer ( )” 

 220   4   
 1  55   7  2560 
 2  55   13  2560 
 3  55   14  2560 
 4  55   18  2560 

2) /   Smart Farmer  2 
 

 “  Smart Farmer” 
  Developing Smart Farmer  7  

  Smart Farmer 
 1) /    1 

 /
  2   

-  Developing Smart Farmer  6  
-  Existing Smart Farmer  6   

  
 6   Existing Smart Farmer  213   7  

 6   Developing Smart Farmer 

 2) /    2 
 /

  Developing Smart Farmer  7  
 7   6   Existing Smart Farmer  

  
 

  22  

 

 

 

 

 

 Smart Farmer 
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:  
 :  

  2561 (
 )  

   1     
 43   91.66   2  

  

 

  
 

  
 

      
    

      
   

  
 

  
  GAP (Good 

Aquaculture Practice)   CoC 
(Code of Conduct)  (Zero Waste) 

    
 

  
  

  
  

  
  2561  

    GAP 
 .  . 
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1.  
. 7401 - 2557   GAP  
.  

2.   
  

3.   
 

 

 (  ) 

 
 

 GAP  .7401 - 2557   
 . 7401 - 2557 

 

 
  

 1.   .  
    

 
 2.    

   
 3.   GAP .   

   GAP   
 .  

 4.    

/  
 1.  .  

 2.   
 

 

  .7401 - 
2557  

1.  . 7401 - 2557 
  .  
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2.  50 - 60  

     

 
1.  .  
2.    
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 :  
 :  ( ) 

  
    
  9 

 9   2561 

 
 

( ) 
 

( ) 
 14,864,000 16,149,000 

 30,000 108,950 

 30,000 100,000 

 14,924,000 16,357,950 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

แผนงาน : พืน้ฐานดานการสรางความสามารถในการแขงขนัของประเทศ
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 10    2561 

 
/ /  

 
 

 

 ( ) 

 
  

 

23 . .60   2 .  .  .  100,000 - - 100,000 

24 . .60   5 .  .  .  900,000 - - 900,000 

27 . .60   1 .  .  .  1,000,000 - - 1,000,000 

5 . .60   6 .  .  .  250,000 - - 250,000 

7 . .60  .  .  610,000 10,000 - 620,000 

15 . .60   9 .  .  .  1,000,000 - - 1,000,000 

18 . .60  .  .  .  - 9,100 - 9,100 

18 . .60  .  - 2,000 - 2,000 

19 . .60  .  .  .  - 10,000 - 10,000 

19 . .60  .  250,000 - - 250,000 

11 . .61  .  .  .  2,000,000 - - 2,000,000 

12 . .61  .  .  - 2,000 - 2,000 

12 . .61   1 .  .  .  1,000,000 - - 1,000,000 

24 . .61  .  .  1,000,000 - - 1,000,000 

26 . .61  .  .  .  33,610 1,861 - 35,471 

27 . .61  .  .  .  - - 100,000 100,000 

30 . .61  .  .  .  55,000 2,600 - 57,600 

3 . .61  .  .  .  197,300 10,489 - 207,879 

5 . .61  .  .  .  - 900 - 900 

2 . .61  .  .  .  - 5,000 - 5,000 

2 . .61  .  .  .  - 5,000 - 5,000 

9 . .61  .  .  .  - 15,000 - 15,000 

9 . .61  .  .  .  - 10,000 - 10,000 

8 . .61  .6 .  .  .  100,000 10,000 - 110,000 

25 . .61  .  .  500,000 - - 500,000 

29 . .61  .  .  .  - 15,000 - 15,000 

3 . .61  .  .  .  500,000 - - 500,000 

3 . .61  .  .  .  500,000 - - 500,000 

4 . .61  .  .  50,000 - - 50,000 

10 . .61   11 .  .  .  500,000 - - 500,000 
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 10 ( ) 

/ /  
 

 
 ( ) 

 
  

 

23 . .61   2 .  .  .  500,000 - - 500,000 

23 . .61   3 .  .  .  500,000 - - 500,000 

23 . .61    6 .  .  .  500,000 - - 500,000 

23 . .61  .  .  .  1,000,000 - - 1,000,000 

25 . .61   8 .  .  .  500,000 - - 500,000 

28 . .61  .  .  .  500,000 - - 500,000 

8 . .61  .  .  .  66,000 - - 66,000 

17 . .61  .  .  .  300,000 - - 300,000 

25 . .61  .  .  .  670,000 - - 670,000 

25 . .61  .  .  .  67,000 - - 67,000 

13 . .61  .  .  1,000,000 - - 1,000,000 

 16,149,000 108,950 100,000 16,357,950 
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 :  ( ) 
  

   
 

  2561   548,382   11 

 11   2561 

/   
 2560 57,888 

 2560 39,523 
 2560 35,190 
 2561 51,193 

 2561 40,385 
 2561 54,488 
 2561 63,348 

 2561 74,175 
 2561 33,295 
 2561 42,712 

 2561 31,550 
 2561 24,635 

 548,382 
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 :  ( ) 

  
    

1.  1  
2.  204   761  
3.  120   240  
4.  (  ) 211  
5.  2,728   12,267,525  
6.  13,102  
7.   12  
8.   240  
9.   24  
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 :  

 :  
  

  
   12 

1.  

 12     2561 

  ( )  ( ) 

 4,950,000 5,400,000 
 50,000 61,950 

 5,000,000 5,461,950 
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 13    2561 

/ /   
 ( ) 

   

17 . .60  .  .  .  390,000 - 390,000 

7 . .60  .  .  .  390,000 - 390,000 

15 . .61  .  .  .  1,000,000 - 1,000,000 

20 . .61  .  .  .  - 5,000 5,000 

27 . .61  .  .  .  1,000,000 10,000 1,010,000 

2 . .61  .  .  .  - 5,000 5,000 

12 . .61   8 .  .  .  120,000 1,200 121,200 

23 . .61  .  .  .  - 5,000 5,000 

27 . .61  .  .  .  - 5,000 5,000 

15 . .61  .  .  .  500,000 - 500,000 

27 . .61  .  .  .  - 750 750 

31 . .61  .  .  .  - 5,000 5,000 

2 . .61  .  .  500,000 - 500,000 

4 . .61   8 .  .  .  80,000 - 80,000 

4 . .61   6 .  .  .  500,000 - 500,000 

19 . .61  .  .  .  250,000 - 250,000 

19 . .61  .  .  .  - 10,000 10,000 

24 . .61  .  .  .  - 15,000 15,000 

20 . .61  .  .  .  670,000 - 670,000 

 5,400,000 61,950 5,461,950 

2.   3   
   

   
 -   
-   
-  
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3.   150  
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4.   130   
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 80   19  2560   

  50   26  2561 
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5.   
  

        
 2561  6,642    7 

  
  , , , , , 

    1,717   
25.00    

    797  
  774    23   

 402   50.43  
    

1)   Zoothamnium   24  
2)   104 - 106 cfu/ml  306  
3)   47  
4)        Cryptocaryon 

 19   VNN  IRIDO  6  
5)   
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6.  

 2561  
    

 240   
  250  

  
 154  

 96   1  

 2561  
250    208   83.20 %  208 

  ( )  138   66.35 %  
( )  70   33.65 %  42   20.19 % 

  205   
 ( )  95   46.34 %  ( )  69  
 33.66 %  ( )  41   19.71 % 

 14  45   (
)  43   95.56 %  ( )  1   2.22 

%  1   2.22 %  15 

  2561 
 478.222   78,091,088   

88.015   17,398,400   16 
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 14  

 

/    
 

      

              

 2560 6 6 5 6 4 4 1 1 1 1 0 0 17 18 

 2560 3 4 3 3 5 5 5 6 2 2 2 2 20 22 

 2560 7 7 6 8 4 4 2 2 1 1 1 1 21 23 

 2561 7 7 4 4 3 3 2 2 5 5 2 2 23 23 

 2561 5 5 6 6 5 5 4 4 3 3 1 1 24 24 

 2561 6 6 6 6 3 3 1 1 0 0 1 1 17 17 

 2561 4 4 2 2 3 3 2 2 5 5 2 3 18 19 

 2561 0 0 2 2 2 2 8 8 0 0 1 1 13 13 

 2561 3 3 5 5 5 5 0 0 4 4 1 1 18 18 

 2561 1 1 3 3 2 2 6 6 5 5 2 2 19 19 

 2561 4 4 1 4 1 1 1 1 2 2 0 0 9 9 

 2561 2 2 4 4 0 0 0 0 0 0 0 0 6 6 

 48 49 47 50 37 37 32 33 28 28 13 14 205 211 

 15  

 

/    
 

      

              

 2560 2 2 0 0 0 0 0 0 0 0 0 0 2 2 

 2560 1 1 0 0 0 0 0 0 0 0 0 0 1 1 

 2560 1 1 0 0 0 0 0 0 0 0 0 0 1 1 

 2561 3 3 0 0 0 0 0 0 0 0 0 0 3 3 

 2561 12 13 2 2 1 1 0 0 0 0 0 0 15 16 

 2561 2 3 0 0 0 0 0 0 0 0 0 0 2 3 

 2561 4 4 1 1 0 0 0 0 0 0 0 0 5 5 

 2561 6 6 1 1 0 0 0 0 0 0 0 0 7 7 

 2561 3 3 0 0 0 0 0 0 0 0 0 0 3 3 

 2561 1 1 0 0 0 0 0 0 0 0 0 0 1 1 

 2561 2 2 0 0 0 0 0 0 0 0 0 0 2 2 

 2561 2 2 0 0 0 0 0 0 1 1 0 0 3 3 

 39 41 4 4 1 1 0 0 1 1 0 0 45 47 
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 16   2561 

/  
 

( ) 
 

( ) 
 

( ) 
 

( ) 

 2560 41,653 6,699,504 1,375 215,000 
 2560 32,354 4,809,244 3,000 675,000 

 2561 47,820 7,218,200 1,000 240,000 
 2561 54,772 10,025,395 8,000 1,440,000 

 2561 75,607 14,419,324 32,100 6,383,500 
 2561 54,972 9,351,657 7,500 1,425,000 
 2561 23,482 3,779,260 9,200 1,947,200 

 2561 27,163 3,047,235 9,570 1,677,700 
 2561 29,400 3,671,200 4,270 775,000 
 2561 30,367 4,119,327 2,000 440,000 

 2561 20,582 3,236,742 3,000 660,000 
 2561 40,050 7,714,000 7,000 1,520,000 

 478,222 78,091,088 88,015 17,398,400 
 

7.  
  

    
  2561  

 2560  2561 
 

  17 
 ( , ,  2561) 

   
  18 

 

 17   2560   2561 

 
  DO pH Alk SS 

(ppt) (oC) (mg/l)  (mg/l) (mg/l) 
1.  28+4.24 30+4.18 5.8+1.02 7.89+0.23 117+10.66 25.35+14.57 
2.  29+3.95 29+3.64 6.3+0.84 7.96+0.20 112+10.17 29.13 +24.37 
3.  500 . 30+2.84 29+2.81 6.6+0.63 8.00+0.15 111+8.57 36.02+66.64 
4.  1,000 . 30+3.09 29+2.06 6.5+0.43 8.01+0.15 111+8.63 30.15+50.86 
5.  30+3.06 29+1.72 6.4+0.43 8.02+0.15 109+9.63 16.38+22.81 
6.  30+3.08 29+2.15 6.5+0.37 7.99+0.16 112+10.37 28.07+27.07 

 50% of  33 >4 6.5-8.5   70 

 n = ,  =  
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 17 ( ) 

 NO2
- (mg/l) NO3

- (mg/l) NH3-N (mg/l) TN (mg/l) PO4
3- (mg/l) TP  (mg/l) 

1.  0.0248+0.0559 0.0190+0.0092 0.0648+0.0374 0.7290+0.5367 0.0134+0.0082 0.1744+0.0826 

2.  0.0022+0.0024 0.0097+0.0067 0.0205+0.0189 0.5768+0.4172 0.0047+0.0050 0.1119+0.0566 

3.  500 . 0.0008+0.0022 0.0066+0.0065 0.0115+0.0146 0.4737+0.3958 0.0024+0.0029 0.0877+0.0893 

4.  1,000 . 0.0002+0.0004 0.0093+0.0115 0.0145+0.0198 0.4061+0.3051 0.0018+0.0017 0.0728+0.0845 

5.  0.0002+0.0006 0.0092+0.0120 0.0158+0.0330 0.4395+0.3787 0.0017+0.0018 0.0544+0.0453 

6.  0.0006+0.0008 0.0141+0.0213 0.0183+0.0213 0.5069+0.4450 0.0028+0.0030 0.0705+0.0652 

 0.1 n 1.1  4.0   0.4 

 
 17 ( ) 

 BOD  (mg/l) 
  

(mg/m3) 
Dept (cm) Transparency(NTU) 

1.  1.88+0.71 18.16+15.56 105+27.84 62+29.85 

2.  1.59+0.77 12.58+9.38 88+24.08 65+32.42 

3.  500 . 1.18+0.44 8.26+10.81 103+33.39 82+46.29 

4.  1,000 . 0.73+0.36 5.83+8.13 152+42.01 104+48.18 

5.  0.58+0.28 4.05+4.73 516+82.51 159+71.48 

6.  0.61+0.41 4.85+5.56 73+17.23 69+21.19 

 20 n n n 

 n = ,  =  
 

 18  2561 (1  2560 – 30  2561) 

  n = ,  =  

   *TN  NH4-N  
 

 pH 
OC OM BOD5 PO4

3- 
(%) (%) (mg./g) (mg./kg.) 

 7.19+0.30 3.87+1.19 6.66+2.05 3.56+1.19 5.795+2.426 

 7.36+0.24 1.49+0.75 2.56+1.29 1.68+0.85 2.356+1.233 

 500 . 7.44+0.35 0.49+0.18 0.84+0.31 0.82+0.36 1.475+0.722 

 1,000 . 7.45+0.35 0.37+0.18 0.64+0.31 0.55+0.32 1.258+0.940 

 7.70+0.22 0.49+0.16 0.85+0.28 0.78+0.19 1.221+1.133 

 7.73+0.27 0.65+0.30 1.12+0.51 0.83+0.35 1.347+0.903 

 7.48+0.06 1.23+0.42 2.11+0.72 1.37+0.39 2.242+0.615 

 5.6 n 3% n n 
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 18 ( ) 

  1  2560  30 
2561    264  543 

 16,433   
1.  

-    (SWI), 
 ( ),  ( ), 

 ( )  156  314  12,710  (  19  20) 

-   -  (  KKB),  OASIS 
( ),  GAP (GAP),  CoC (CoC),  ( ), 

,  ( ),  108  221  
2,247  (  19  20) 

2.  
-   , 

 ( ), ,    8  1,476 
 (  21  22) 

 

 

 

 

 

 

 

 

 
NO2

- 

(mg/ kg) 
NO3

- 
(mg/ kg) 

Texture 

% Clay % Silt % Sand 

 0.183+0.107 0.569+0.627 5.25+2.02 39.07+7.33 55.68+8.01 

 0.121+0.045 0.552+0.357 4.25+2.22 29.16+12.78 66.58+13.49 

 500 . 0.064+0.030 0.446+0.335 2.92+2.77 46.10+7.48 50.98+7.41 

 1,000 . 0.137+0.213 0.409+0.370 2.73+1.95 32.25+8.65 65.02+9.84 

 0.141+0.098 0.423+0.399 3.27+1.85 25.63+7.36 71.10+8.45 

 0.087+0.017 0.504+0.461 4.63+3.32 35.88+18.98 59.49+22.03 

 0.122+0.073 0.484+0.108 3.84+0.58 34.68+4.68 61.48+5.58 

 n n n n n 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï38

 1
9 

 
 2

56
1 

 
Sa

l 
Te

m
 

DO
 

pH
 

Al
k 

SS
 

NO
2-  

NO
3-  

NH
3 

TN
 

PO
43-

 
TP

 
BO

D 
Ch

a 
Tr

an
 

Ha
d 

Fe
 

De
pt

 
 

 
 

1.
 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

33
6 

29
3 

- 
- 

33
6 

53
33

 
12

 
12

 

2.
 

10
1 

10
1 

10
1 

10
1 

10
1 

- 
10

1 
10

1 
10

1 
2 

10
1 

2 
2 

2 
10

1 
- 

- 
- 

10
18

 
63

 
19

 

3.
 3

 
 

14
3 

14
3 

14
3 

14
3 

14
3 

- 
14

3 
14

3 
14

3 
42

 
14

3 
42

 
42

 
42

 
14

1 
- 

- 
- 

15
96

 
75

 
28

 

4.
 

12
0 

12
0 

12
0 

12
0 

12
0 

- 
12

0 
12

0 
12

0 
10

5 
12

0 
12

0 
10

5 
11

5 
12

0 
- 

- 
20

 
16

65
 

12
0 

15
 

5.
SW

I 
 

19
2 

19
2 

19
2 

19
2 

19
2 

- 
19

2 
96

 
19

2 
96

 
19

2 
96

 
20

0 
88

 
19

2 
- 

- 
19

2 
24

96
 

21
 

24
 

6.
 

44
 

44
 

44
 

50
 

50
 

- 
50

 
50

 
50

 
- 

36
 

- 
- 

- 
- 

- 
- 

- 
41

8 
11

 
28

 

7.
 

- 
- 

- 
- 

- 
- 

61
 

61
 

62
 

- 
- 

- 
- 

- 
- 

- 
- 

- 
18

4 
12

 
30

 

 
93

6 
93

6 
93

6 
94

2 
94

2 
33

6 
10

03
 

90
7 

10
04

 
58

1 
92

8 
59

6 
68

5 
58

3 
84

7 
0 

0 
54

8 
12

71
0 

31
4 

15
6 

8.
-

 K
KB

 
39

 
- 

- 
39

 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
39

 
39

 
39

 
- 

19
5 

12
 

20
 

9.
 

- 
- 

35
 

- 
- 

- 
35

 
- 

35
 

- 
- 

- 
35

 
- 

- 
- 

- 
- 

14
0 

7 
7 

10
.G

AP
 

- 
- 

- 
24

6 
24

6 
62

 
24

6 
- 

24
6 

- 
- 

- 
62

 
- 

- 
- 

- 
- 

11
08

 
18

5 
62

 

11
.C

oC
 

- 
- 

- 
12

 
- 

12
 

12
 

- 
12

 
12

 
- 

12
 

12
 

- 
- 

- 
- 

- 
84

 
4 

4 

12
.

 
- 

- 
90

 
- 

- 
- 

90
 

90
 

90
 

90
 

90
 

- 
90

 
- 

90
 

- 
- 

- 
72

0 
13

 
15

 

 
39

 
- 

12
5 

29
7 

24
6 

74
 

38
3 

90
 

38
3 

10
2 

90
 

12
 

19
9 

0 
12

9 
39

 
39

 
0 

22
47

 
22

1 
10

8 

 
97

5 
93

6 
10

61
 

12
39

 
11

88
 

41
0 

13
86

 
99

7 
13

87
 

68
3 

10
18

 
60

8 
88

4 
58

3 
97

6 
39

 
39

 
54

8 
14

95
7 

53
5 

26
4 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 39

 2
0 

 
 2

56
1 

 

 
Sa

l 
Te

m
 

DO
 

pH
 

Al
k 

SS
 

NO
2-  

NO
3-  

NH
3 

TN
 

PO
43-

 
TP

 
BO

D 
Ch

lo
a 

Tr
an

 
Ha

rd
 

Fe
 

De
pt

 

pp
t 

(0 C)
 

(m
g/

l) 
(m

g/
l) 

(m
g/

l) 
(m

g/
l) 

(m
g/

l) 
(m

g/
l) 

(m
g/

l) 
(m

g/
l) 

(m
g/

l) 
(m

g/
l) 

(m
g/

m
3 ) 

(N
TU

) 
(c

m
) 

(m
g/

l) 
(m

g/
l) 

1.
 

29
+4

 
29

+3
 

6.
25

+0
.6

6 
7.

98
+0

.1
8 

11
3+

9 
28

+2
9 

0.
00

7+
0.

01
5 

0.
01

0+
0.

00
5 

0.
02

7+
0.

01
7 

0.
56

3+
0.

41
8 

0.
00

6+
0.

00
4 

0.
11

3+
0.

06
7 

1.
33

+0
.4

9 
11

+9
 

79
+3

4 
- 

- 
12

8+
31

 

2.
 

31
+6

 
28

+2
 

6.
14

+0
.7

7 
7.

70
+0

.1
4 

12
3+

5 
- 

0.
19

9+
0.

16
0 

0.
08

1+
0.

01
9 

0.
43

9+
0.

17
6 

0.
83

9 
0.

14
6+

0.
06

2 
0.

69
3 

6.
67

 
18

6 
28

+8
 

- 
- 

- 

3.
 3

 
 

27
+4

 
29

+1
 

6.
19

+0
.5

7 
7.

71
+0

.1
6 

11
7+

9 
- 

0.
13

3+
0.

12
7 

0.
05

7+
0.

03
1 

0.
46

3+
0.

24
5 

1.
06

8+
0.

57
2 

0.
14

3+
0.

06
7 

0.
86

9+
0.

31
8 

5.
99

+1
.1

0 
11

1+
46

 
38

+1
3 

- 
- 

- 

4.
 

28
+6

 
29

+3
 

6.
68

+0
.6

0 
8.

06
+0

.1
1 

12
4+

12
 

- 
0.

12
6+

0.
11

5 
0.

07
5+

0.
10

2 
0.

24
3+

0.
13

2 
1.

17
6+

0.
59

0 
0.

11
5+

0.
05

2 
0.

71
5+

0.
16

5 
6.

66
+0

.7
0 

12
3+

35
 

38
+6

 
- 

- 
- 

5.
SW

I 
 

31
+2

 
29

+2
 

5.
27

+0
.2

1 
7.

88
+0

.1
1 

11
0+

9 
- 

0.
00

3+
0.

00
3 

0.
02

1+
0.

02
3 

0.
04

4+
0.

03
6 

0.
46

3+
0.

28
7 

0.
01

3+
0.

00
8 

0.
08

7+
0.

05
1 

0.
69

+0
.2

6 
4+

5 
13

7+
36

 
- 

- 
18

1 

6.
 

26
+4

 
29

+1
 

5.
96

+0
.7

5 
7.

91
+0

.2
0 

10
0+

6 
- 

0.
01

1+
0.

01
8 

0.
03

6+
0.

02
1 

0.
06

8+
0.

02
8 

- 
0.

00
7+

0.
00

3 
- 

- 
- 

- 
- 

- 
- 

7.
 

- 
- 

- 
- 

- 
- 

0.
02

2+
0.

02
1 

0.
02

2+
0.

01
5 

0.
06

2+
0.

04
8 

- 
- 

- 
- 

- 
- 

- 
- 

- 

8.
-

 K
KB

 
- 

- 
- 

6.
74

+1
.0

4 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 
92

+1
1 

22
8+

54
 

- 
- 

9.
 

- 
- 

5.
87

+0
.5

9 
- 

- 
- 

0.
03

5+
0.

01
1 

- 
0.

10
9+

0.
05

7 
- 

- 
- 

0.
80

+0
.2

4 
- 

- 
- 

- 
- 

10
.G

AP
 

- 
- 

- 
7.

88
+0

.1
7 

10
9+

10
 1

2+
9 

0.
24

7+
0.

23
7 

- 
0.

22
4+

0.
11

7 
- 

- 
- 

2.
24

+1
.2

4 
- 

- 
- 

- 
- 

11
.C

oC
 

- 
- 

- 
7.

54
+0

.2
2 

- 
16

+1
2 

0.
07

8+
0.

06
6 

- 
0.

34
2+

0.
17

2 
1.

15
3+

0.
56

2 
- 

0.
49

0+
0.

52
4 

3.
00

+2
.3

1 
- 

- 
- 

- 
- 

12
.

 
- 

- 
6.

40
+0

.4
3 

- 
- 

- 
0.

00
8+

0.
00

9 
0.

03
4+

0.
02

5 
0.

03
8+

0.
03

1 
0.

58
3+

0.
33

5 
0.

02
8+

0.
02

2 
- 

1.
64

+0
.4

8 
- 

59
+2

9 
- 

- 
- 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï40
 

 2
1 

 
 

 2
56

1 
 

 
pH

 
O

rg
an

ic
 

Ca
rb

on
 

O
rg

an
ic

 
M

at
te

r 
BO

D 5
 

PO
43

- 
NO

2-N
 

NO
3-N

 
Te

xt
ur

e 
 

 
%

 C
la

y 
%

 S
ilt

 
%

 S
an

d 

1.
 (

) 
   

1.
1 

 (
) 

   
1.

2 
 (

) 

2 - - 
7 1 

7 1 
 

 
 

 
 

 

2 14
 

2 

1 3 1 
2.

* 
14

4 
48

 
48

 
43

2 
48

 
48

 
48

 
48

 
48

 
48

 
96

0 
1 

3.
 

3 
3 

3 
6 

3 
3 

3 
3 

3 
3 

33
 

1 
4.

 
57

 
21

 
21

 
10

2 
21

 
21

 
21

 
21

 
21

 
21

 
32

7 
1 

 
20

6 
80

 
80

 
54

0 
72

 
72

 
72

 
72

 
72

 
72

 
1,

33
8 

8 
 

 2
2 

 
 

 2
56

1 
 

 
pH

 
O

rg
an

ic
 

Ca
rb

on
 

(%
) 

O
rg

an
ic

 
M

at
te

r 
(%

) 

BO
D 5

 
(m

g/
g)

 
PO

43-
 

(m
g/

kg
) 

NO
2-  

(m
g/

kg
) 

NO
3-  

(m
g/

kg
) 

Te
xt

ur
e 

%
 C

la
y 

%
 S

ilt
 

%
 S

an
d 

1.
 

   
1.

1 
 

   
1.

2 
 (

) 

5.
54

+3
.3

9 
- - 

14
.8

4+
3.

90
 

45
.2

9 
25

.5
3+

6.
70

 
77

.9
0 

 
 

 
 

 
 

2.
* 

7.
48

+0
.0

6 
1.

23
+0

.4
2 

2.
11

+0
.7

2 
1.

37
+0

.3
9 

2.
24

2+
0.

61
5 

0.
12

2+
0.

07
3 

0.
48

4+
0.

10
8 

3.
84

+0
.5

8 
34

.6
8+

4.
68

 
61

.4
8+

5.
58

 

3.
 

7.
56

+0
.1

3 
0.

77
+0

.2
4 

1.
32

+0
.4

1 
1.

19
+0

.2
2 

0.
90

8+
0.

44
4 

0.
06

3+
0.

01
9 

0.
85

7+
0.

02
3 

3.
02

+2
.3

1 
11

.9
9+

3.
38

 
84

.9
9+

1.
61

 

4.
 

7.
10

+0
.3

1 
3.

61
+0

.9
9 

6.
20

+1
.7

0 
3.

81
+1

.2
0 

5.
69

9+
2.

21
1 

0.
16

1+
0.

07
9 

0.
86

1+
0.

56
5 

4.
66

+1
.7

6 
39

.6
9+

8.
26

 
55

.6
5+

9.
43

 

   
   

*T
N 

 N
H 4

-N
 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 41

8.   6  

 23   2561 

 /   

1.    2560     

   

2 - 11  2560 

2.       

  14   

27  2561 

3.            
 .  

14  2561 

4.   1   .   

.  

15 - 17  2561 

5. " "  

  

6 - 7  2561 

6.   30    .  29  –  

8  2561 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï42

9.  31   93  

 24   2561 

   

1. -   30 . . 60 - 16 . . 61 2 

2. -   6 . . 60 - 28 . . 61 2 

3.  .  20 . . 60 - 20 . . 61 3 

4.  .  8 . . - 11 . . 61 4 

5.  .  26 . . - 25 . . 61 3 

6.  .  4 . . - 31 . . 61 3 

7.  .  1 - 31 . . 61 1 

8.  .  21 . . - 16 . . 61 2 

9.  .  21 . . - 22 . . 61 1 

10.  .  21 . . - 10 . . 61 2 

11.  .  21 . . - 21 . . 61 3 

12.  .  28 . . - 20 . . 61 4 

13.  .  28 . . - 31 . . 61 5 

14.  .  28 . . - 13 . . 61 5 

15.  .  30 . . - 31 . . 61 2 

16.  .  31 . . - 14 . . 61 5 

17.   1 - 30 . . 61 2 

18.  .  1 – 30 . . 61 3 

19.  .  4 . . - 10 . . 61 3 

20.  4 . . - 20 . . 61 2 

21.  .  4 . . - 3 . . 61 2 

22.  4 . . - 20 . . 61 6 

23.   

  .  

4 . . - 13 . . 61 4 

24.  .  6 . . - 26 . . 61 3 

25.   7 . . - 10 . . 61 2 

26.  .  11 . . - 13 . . 61 3 

 
 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 43

 24  ( ) 

   

27.  .  25 . . - 26 . . 61 5 

28.   9 . . - 9 . . 61 5 

29.  .  6 . . - 23 . . 61 1 

30.   6 . . - 3 . . 61 3 

31.  .  20 . . - 23 . . 61 2 

  93 

10.  
 

 2561  33,000  
  3,019   36,019     25 

 

 25   2561 

  ( ) 

1. -   12,300 

2.    6,050 

3.   4,800 

4.   6,000 

5.   680 

6.   6,189 

 36,019 
 

 
 
 
 
 
 
 
 
 
 

  



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï44

 
  

 26     2561 
 

  
/  

( ) 

 

( ) 

 

( ) 

 2 - 3  2.00 225,822 451,644 

 6  6.00 48,300 289,800 

 10  10.00 9,400 94,000 

 12  12.00 13,700 164,400 

 2  30.00 1,030 30,900 

 2  30.00 780 23,400 

 2  20.00 3,100 62,000 

 2  40.00 50 2,000 

 2  30.00 480 14,400 

 2  80.00 400 32,000 
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  4,845 cell/L      
2,465 cell/L     
90    3 Division  Division Chromophyta ( ) 
Division Cyanophyta ( )   Division Chlorophyta ( ) 

 3 Phylum  Phylum Protozoa, Phylum Arthopoda  Phylum Mollusca  

 :        

การศึกษาทดลอง วิจัย ทดสอบสาธิตและการพัฒนา
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(Kenneth Todar University, 2006)  (Salmonella)   
(Salmonellosis)  (infection)  

 (gastroenteritis)  Total coliform   (E.coli) 
 (Indicator)  

  ( , 2530) 
  

    (Freeman, 1979)  E.coli 
 (Anderson, 1973)   

   -   
 -   -   

 -  -   2560    
   

      
  Geldriechet al.,(1968) 
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  Microcystis sp.  Oscillatoria sp. (   2546) 
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  , 
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 1   2 /    2561 -  2561 

 -  -   13   6    3   
500   

 1     1.1    1.2    1.3  
 2   2.1    2.2       2.3  
 3   3.1      3.2  3.3  
 4     4.1     4.2  4.3  



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 49

 
 

 Bac

2561 

1. 

3.03x10

2561 (

 

 

 

 

 

 

 

 

 

 

 

8.68x10
8.68x10

5 
6 

, 

cillus cereus

 
) 

 1 

1.1 
02 - 3.51x1

) 

1.2 
02 cfu/ml 
02 cfu/ml 

  

-

1,000.00 

2,000.00 

3,000.00 

4,000.00 

61

 
    6.1 

, 
, 

 
, 

s. 

  

03 cfu/ml 
 3.51

 2.50x103

 

.6
1

.6
1( .6
1(

.6
1

61
(

)

5.1 

, ,
, 

, 

 

 

 

x103cfu/ml 
 cfu/ml 

 

. 6
1(

)

. 6
1(

)

.6
1

.6
1(

)

61
(

)

  5.2 
 6.2

  
, , 

, Fae

 

 1

 6

 

.6
1(

)

.6
1

.6
1(

)

.6
1(

)

61

 

2 

 
, 

ecal Coliform

 
, Faecal Co

  
 

 

6  

 

  

  6

.6
1

.6
1(

)

.6
1(

)

.6
1

61

(cfu/ml)

 5.3 
  6.3

, , 
, 

m 

oliform, E.co

 

 
 2561 

.65x102 cfu

. 6
1 . 6
1

1

2

3

4

5

6

  
3 

, 

oli, Salmone

 

 

 2561 – 

 
 2561 

u/ml 

1.

2.

3.

4.

5.

6.

 

, 
, 

ella spp., 

(

 

 

 30 - 
 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï50

 

 

 

 

 

 

 

 

 

 

 

2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 

 2561 
 

2.2 
 0.00 

0.00
200.00
400.00
600.00
800.00

1000.00

.6
1

-

100,000 

200,000 

300,000 

400,000 

500,000 

61

 

 2.50x10

 

- 3.06x104 c
 

  

.6
1(

. 6
1(

)

.6
1

.6
1( .6
1(

.6
1

61
(

)

02 - 4.24x
 

 2561 
 2.50x102

 
cfu/g  
3.06x104 cf

.6
1

.6
1(

)

. 6
1(

)

. 6
1(

)

.6
1

.6
1(

)

61
(

)

 

 
x105 cfu/g 

 4.2
 2.36x

2 - 4.24x105 

u/g  2.1

(
)

.6
1(

)

.6
1

 

.6
1(

)

.6
1

.6
1(

)

.6
1(

)

61

24x105 cfu/
x105 cfu/g 
cfu/g 

9x104 cfu/g

.6
1(

)

. 6
1

(cfu/ml)

.6
1

.6
1(

)

.6
1(

)

.6
1

61

 (cfu/g

/g 

 
 2561 

  

.6
. 6

1 . 6
1

g)

 

 

 

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 51

 
 
 
 
 
 
 
 
 
 
 
 
 
3. 

2561 
 

2561 

 

 

 

 

 

 

 

 

 

 

 

 

  

3.1 
 3 - 1,6

1,233 MPN/

3.2 
 256

 ( ) 
 

 

0

10000

20000

30000

40000

.6
1

-

500 

1,000 

1,500 

2,000 

.6
1

 (TC

 (T
600 MPN/10

/100 ml 
 

 (FC
61 

.6
1( .6
1(

.6
1

. 6
1(

)

.6
1( .6
1(

)

.6
1

.6
1(

)

C) 

TC) 
00 ml  TC 

 

C) 

. 6
1(

)

.6
1

.6
1(

)

.6
1(

)

.6
1(

)

.6
1

.6
1(

)

.6
1(

)

 (F

 

 2 - 1
 1,1

  1,

.6
1

.6
1(

)

.6
1(

)

.6
1

.6
1

.6
1(

)

.6
1(

)

.6
1

 

FC) 

 - 
 3 MP

1,1093 MPN
1093 MPN/1
600 MPN/10

.6
1(

)

.6
1(

)

.6
1

61

 (cfu/g)

.6
1(

)

.6
1(

)

.6
1

.6
1(

(MPN/100 m

 

 - 
 (

 
PN/100 ml 

N/100 ml FC
00 ml 
00 ml 

. 6
1 . 6
1

1

2

3

4

5

6

.6
1(

)

ml)

 - 
) 

 

C 

.

.

.

.

.

.

1.

2

3.

4.

5.

 
( ) 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï52

 

 

 

 

 

 

 

 

 

4. 

 
 

 3

 

 

 

 

 

 

 

 

 

 

4.1 
 3 

 

- 
3 - 460 MPN

 

 

 

4.2 
 - 

  

0
2000
4000
6000
8000

10000
12000

61

0
200
400
600
800

1000
1200

.6
1

 (TC

 (T
- 1,100 MPN

 - 
 

N/g 

 (FC
 2

 
 

.6
1

.6
1(

)

.6
1(

)

.6
1(

)

.6
1(

)

C) 

TC) 
N/g 

 
 

 - 

C) 
2561 

.6
1

.6
1(

)

.6
1

.6
1(

)

 

 (FC) 

 TC 
 - 

 256

 3 - 

 3 - 460 

.6
1(

)

.6
1

 (

.6
1(

)

.6
1

.  (E

 

 
1 

1,100 MPN

 
MPN/g 

.6
1(

)

.6
1(

(MPN/100 m

.6
1(

)

.6
1(

 (MPN/g)

E.coli) 
 - 

 
 1,100 

N/g 

l)

1.

2.

3.

4.

5.

6.

2

3

4

5

6

 - 
 

 - 

MPN/g 
 

 - 

1.

2.

3.

4.

5.

6.

 

 2561 

 

 
 
 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 53

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
5. 

 

6. 

20.44±1
2561 

 

 

 

 

 

4.3 .  (
 3 - 1,1

 
 

 Bacillu

 Samone

 

 

6.1 
11.55 - 30.

 37

0

500

1000

1500

.6
1

61
(

0
500

1000
1500

61

(E.coli) 
100 MPN/g 

 

 ( ) 

us cereus 
 Bacil

ella spp. 

 
28±1.84 

7  

.6
1( .6
1(

)

.6
1

.6
1(

)

61
(

)

.6
1

.6
1(

)

.6
1(

)

 

 Samon
llus cereus

 0 - 
 

.6
1(

)

.6
1

.6
1(

)

.6
1(

)

61

.6
1

.6
1(

)

.

 (

nella spp. 
s 

37  

 

.6
1

.6
1(

)

.6
1(

)

.6
1

(
)

.6
1(

)

.6
1

 (M

 .  (E.
.  (E.co
) 

 

 2

 - 

 3

.6
1(

)

.6
1(

)

.6
1

.6
1(

 (MPN/g)

.6
1(

)

.6
1(

MPN/g)

 - 
coli) 

oli)  

 

5 g (ND/25 

 - 

33 - 34 

.6
1(

)

1

2

3

4

5

6

2

3

4

5

6

 - 

 1,100 MP

 10
g)   

 

 

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

 

PN/g 

0 cfu/g
 

 
 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï54

 
0 - 5 

 

 

 

 
 
 
 
 
 
 
 
 

28.03±6
2561 

 

 

 

 

 

 
 
 
 
 
 
 
 

8.17±0.
 

 

0
5

10
15
20
25
30
35

 

6.2 
6.28 - 29.9

 30 -

6.3  
.23 
8.87 

 (

0

20

40

61

0
5
0
5
0
5
0
5

61

61 61

 

 
92±1.80 oC 
- 32 oC 
 2561 

) 

61 61

61

61

61 61

 
 

 27 

 27 - 28

 7.70 

61

61

61

61 61

61

 -
 

-37 

8 oC 

- 8.87 
 2561 

 8.83
 

61

61

 (pp

61

61 61

61

(0C)

 
-  25

 (oC) 

  2

( ) 
3 

 7.7  

61 61

t)

61
 

61

61

61

)

 
561 

 
28.5 - 29.0 o

 

1

2

3

4

5

6

61 61

1

2

3

4

5

6

C 

 8.02

 

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

    

 
 

2±0.17 - 
 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 55

 

 

 

 

 

 

 

 

 

 

96.65±2

 

 

 

 

 

 

 

 

 

 

 

 7
mg/L 

 

 

2
4
6
8

10
12
14
16

 
6.4 

22.35 - 118
 

6.5 

7.42 - 4.99 

7.0

8.0

9.0

61

0
20
40
60
80
00
20
40
60

61

61 61

 
8.91±14.04 

 

 

 
mg/L 

 25

61 61

61

61

61 61

mg/L 
158 mg/L 

 5.72±0.3
2561 

61 
 

61

61

61

61 61

 58 - 15

 - 

 4.95
36 - 7.00±1

 

61

61

61

61 61

61

 (m

58 mg/L 

 95 -12
 256

5 - 8.56 m
.03 mg/L 

 

 
 

61 61

61
 

61

61

mg/L)

28 mg/L 
1 

mg/L 

 8.5

61 61

 2561 

56 mg/L 

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

 

 

 4.95 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï56

 

1.30±0.
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

6.6  
.70 - 1.93±2
10.20 mg/L

 2.68 - 0

6.7 

0

5

10
61

0.00

5.00

10.00

61

2.16 mg/L 
L 
0.34 mg/L 

-
 0.0226

 

61 61

61 61

 0.34 - 

 4.26

 
6±0.0126 - 

61

61

61

61

10.20 mg/

6 - 3.48 mg/

 0.000
0.0778±0.06

61

61

 

61

61

 (mg/L

/L 

/L 
 

00 - 0.1118
649 mg/L 

61 61

(mg/L)

61 61

)

8 mg/L 

1

2

3

4

5

6

 
 

 - 
-

 

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

( ) 
 2561 

 
 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 57

 

 

0.0300 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

0

0

0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.1

 

 

 

 

 

 

 

 

 

6.8 
 0.0

 
mg/L 

6.9 
 0.0

 
 - 

 - 

.0000

.1000

.2000

61

0000
0200
0400
0600
0800
1000
1200
1400

61

61

 - 
0021±0.003
( ) 

 0

 - 
0138±0.009
2561 (
 2561 

 

61 61

61

61

61 61

 
0 - 0.0153±

 0.132
0.0000 - 0.0

 
99 - 0.0953±

) 
 0.288

61

61

61

61

61 61

 0.0000
±0.0032 mg/
26 mg/L 
132 mg/L 

 

 0.0007
±0.1120 mg

 0.3277 
88 - 0.1409

61

61

-

61

61 61

61

-  (

0 - 0.1326 m
/L 

7 - 0.3277 m
g/L 
mg/L 

9 mg/L 
 

61 61

 (mg/L)

61
 

61

61

61

(mg/L)

mg/L  
 - 

 

mg/L  
 - 

 

61
61 61

1

2

3

4

5

6

-  
 
 

-  

1.

2.

3.

4.

5.

6.

.

2.

3.

4.

5.

6.

 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï58

 
 
 
 
 
 

2561 

mg/L 

 

 

 

 

 

 
 
 
 
 
 
 
 

mg/L 

 

 

 

 

 

 

6.10 
 0.0104±0.0

6.11 
 0.481

 2561 

0

0.1

0.2

0.3

0.4
61

0.0000

0.1000

0.2000

0.3000

61

 
0084 - 0.054

 

 
3±0.2662 -

61 61
61 61

45±0.0623 m
 

 0.2155 m
   

- 0.7855±0.

 (
 

61

61

61

61

 0.0048 - 0
mg/L 

 0.2799 m
mg/L 

 0.2890 
.5028 mg/L

) 

61

61

-  

61

61

 (m

0.2799 mg/L

mg/L 

- 2.0861 m
L 

61 61

(mg/L)

61 61

mg/L)

L 

g/L 

 
 

 ( )

 2.0861

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

 
 

) 0.1160 

 

 -1.9933 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 59

 

 

 

 

 
 
 
 
 
 
 

 

48.19±2

 

 

 

 

 

 

 

 

 

 

 

 
7. 

cell/L) 
 

0

1

2

1

6.12 
27.11 - 70.5
 

 16
 (4

(169.33±10

 

0

0.5

1

1.5

2

2.5

61

61

0

20

40

60

80

100

61

61

 
1±31.86 cm

 

 2561 
69.33±102.75
432.33±105.

 (289.72±
02.75 cell/L)

61 61

61

61

61 61

m. 

5 - 432.33±
.87 cell/L) 

±200.69 cell
) 

61

61

TN (

61

61 61

61

 8 - 100 c

  

105.87 cell/

l/L) 
 (

61

61

61

61 61

61

 (c

cm. 

8 - 65 cm. 

/L 

 (204.1
(168.06±132

61 61

) mg/L

61
 

61

61

61

cm)

 
 

 10 - 

11±202.08 c
2.12 cell/L) 

1.

2.

3.

4.

5.

6.

61

1

2

3

4

5

6

 2

4,845 cell/L

 (302.00±
cell/L) 

 

1.

2.

3.

4.

5.

6.

 
2561 

L  
 

±256.65 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï60

Odonte

 
 
 
 
 
 
 
 
 
 
 
 
 
 

100

200

300

400

500

 

1. Division 
ella, Cerata
2. Division 

3. Division 

1. Phylum 

2. Phylum 

3. Phylum 

 2561 

 
 

 
 

0

00

00

00

00

00

.6
1

.6
1( 61

(
)

 

Chromophy
ulina, Rhizo
Cyanophyta

Chlorophyt

 3 Ph

Protozoa 

Arthopoda 

Mollusca 

 

 .

  25 

.6
1(

)

.6
1

.6
1(

)

61
(

)

 4,8
 2,465 ce

yta  Cosc
osolinia, Tha
a  Oscilla
ta  Chlor
ylum  

 Flavella,
 

 

 
  

 (E.coli) 
 

g 

.6
1(

)

.6
1

.6
1(

)

.6
1(

)

845 cell/L 
ell/L 

cinodiscus, 
alasssionem
atoria 

rella 

 Epiplocylis
 Nauplis 

  

 

  

.6
1

.6
1(

)

.6
1(

)

 (C

Chaetocero
ma 

s, Tintinnops
 Copep

Peleccypod

 

 

.6
1

.6
1(

)

.6
1(

)
Cell/L)

 3 Division 

os, Gylosigm

sis 
pod 

d Larvae 

 

 

 10 cfu
 

.6
1

.6
1( .6
1(

)

 

ma, Nitzschia

 

 

u/g 

 2561  
 2561 

a,  

  

 
 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 61

 2561    
   2 - 37   
 0 - 5   -   

   30.0 - 32.0 oC  
 28.5 - 29.0 oC  27.0 - 28.0 oC  

  
 2561      

    
   

 -    
    

  4,845 cell/L   
2,465 cell/L     
90   3 Division  1.Division Chromophyta ( ) 

 Coscinodiscus, Chaetoceros, Gylosigma, Nitzschia, Odontella, Cerataulina, Rhizosolinia, 
Asterionelopsis, Thalasssionema 2.Division Cyanophyta ( )  Oscillatoria 

 3.Division Chlorophyta ( )  Chlorella   3 
Phylum  1.Phylum Protozoa  Flavella, Epiplocylis, Tintinnopsis 2.Phylum Arthopoda 

  Nauplis  Copepod 3.Phylum Mollusca   Peleccypod 
Larvae  

    
 4   (

, 2558)   
  

     
    

      
   

 

. 2558.   27 ( . . 2549)  
.    124  11 . 

 11  2550 http://www.pcd.go.th/info_serv/reg_std_water02.ht 

 ,      . 2545.  
.  

.  .  20. 

    . 2546. .  

           , . . . .  270 . 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï62

 . 2530. . 
, , . 140 . 

Anderson, D. A.1973. Introduction to Microbiology. The C.V.Mosby Co., Saint Louis, USA. 391 pp. 

Geldriech, E.E., L.C. Best, B.A. Kenner and D.J.V. Dosel.1968. The bacteriological aspects of 
strom water pollution. J. water pollute Control Fed. 40 : 1861-1872. 

Holden, W.S. 1970. Water Treatment Examination. William and Wilkin Co,London 580 p. 

Kenneth Todar University. 2006. Bacillus cereus Food Poisoning. Wisconsin-Madison, 
Department of Bacteriology. http://textbook of bacteriology. Net/ B.cercus.ht 

 

   
(Baeckea frutescens L.) 

 
 4x4   10   

 10   
 

1.  134   35 /  
 2 /   13.4 /  

2.   23  (  1 )   
2.1   55.2  (41.2 %)  20  

2561   94  (70.1 %)  21  2561  
 8  (6 %)  

2.2   77.8  (58.0 %)  27  2561 
  125  (93.3 %)  21  2561   32  

(23.9 %) 
2.3   77.5  (57.9 %)  18  

2561   130  (97.0 %)  20  2561  
 20  (14.9 %) 
3.   

3.1   43.3 /  (n=34),  
55 /   29 /  

3.2    , 
 (1:1),  (1:1),  (1:1)  

 100   500   70  
   15  
  (1:1)  

 
 
 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 63

 (Baeckea frutescens L.) 

 

 

 

 

 

 

 

3.3   
 (2:1)    ,  

   
 25 - 30  ( )  25 - 30  

  
1.  

    –  
 

  

2.   
 ( ) 

    1 
 

    25,000 - 30,000 /  

 3.  
  

Candida albicans      
   

    
   Azole  

  
  (Baeckea frutescens L.)  
  C. albicans 

 

  C. albicans 
 (fungicidal effect) 

 
 

0.0

20.0

40.0

60.0

80.0

100.0

% 

% 

% 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï64

 

 
1.    92 

   
     

  
(1)     
   -  9.02  

 8.24     
   

   -  2.14  
 2.74    

   
   -    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

  

  



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 65

 
 
 
 
 

 
 
 
 
 
 
 

(2)    
 15   15        

         
  8         

    4        
 

(3)   
   

  
   -   358.26 /   2,239.13 /   

   
   -   122.61 /   766.30 /   

   
   -   32.17 /   201.09 /  

   
 

(4)     
 20.11       

1.22, 0.81  0.59   

(5)  
      3  

  2, 5  8  
 0 - 100      

      
 100 - 200      
 200 - 300      

 
 300 -      

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï66

(6)  (IVI) 
  

       
   183.82   

 53.86  
 

2.  
 2, 5  8  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

  

 3  

  



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 67

3.    43  
 . . 2560  . . 2561  

2,435.47     
2,132.95  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

   

    
 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï68

 2561  
 

     
  

  

 
 

   
      

 2561   4,500   
23,000        

   
1.        

  ,   
2.       27 
3.   1,252   1,565  
4. /   22,559  
5.  ( / )  102.5   4,640  

 27    2561 
   

( ) 
  

( ) 
 

( ) 
-  2560 Rocky 196.8 4,130 18,470 

 2560 –  2561 Pot Orange 128.8 2,930 12,880 
 –  2561 Rocky 167.4 4,130 14,000 

 

 

 

 

 

 

 

 

 

 

การขยายผลการพัฒนาและถายทอดองคความรูศาสตรพระราชา



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 69

 2561 
 6  

 13  2544  
 17   500,000  

  
    (  blower 

 7.5 )  
 10   

 2561 
 548,382   28 

 28   
  ( ) 

 2560 57,888 
 2560 39,523 

 2560 35,190 
 2561 51,193 

 2561 40,385 
 2561 54,488 
 2561 63,348 

 2561 74,175 
 2561 33,295 
 2561 42,712 

 2561 31,550 
 2561 24,635 

 548,382 

 

 

 

 

 

 

 

 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï70

 2561 
     

 ( ), 
 ( ),  ( ) 

  
 

 
  

 2561 
   30   QR-code 

     
  (  9) 

  
  (  9)  

 
 

   2561  131,544  
  96,878   2,238.4  

 ( ) 49,244.8   80 %  Zoea  39,395.84 
  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 71

 
 

  

  
   2561 

   
1)    

  1,153.4 /   29 

 29    2561  

      
 124.1   43.0   2.1  

 2.8   4.2   42.0  
 216.7   6.5   35.0  

 98.5   6.8   205.2  
 8.0   1.5   3.5  

 76.1   21.5   14.3  
 63.0   92.5   86.1  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï72

2)   3     
   7   858.15 /   30 

 30   2561 

    
 20.0   13  

 33.0   414.7  
 42.3   146  

 68.5   17.9  
 87   15.75  

 

 

 

 

 

 

 

 
 

3)   4  
  1,298.5 /   31 

 31   2561 

    
 35.3   1,029.2  

 52.5   13.0  
 21.0   83.0  

 59.5   5.0  

 
 
 
 
 
 
 
 
 
 
 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï 73

4)        
     13   884.4 /  

 32 

 32    2561 

    
 252.5   30.0  

 369.3   87.2  
 125.4   20.0  

 
 
 
 
 
 
 
 
 
 
 

5)     
         

         4,663.8 /        
 33 

 33   2561 
    

 280.70   410.6  
 1,118.0   2,594.0  

 260.5     

 
 
 
 
 
 
 
 
 

 

 



ÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹ÏÃÒÂ§Ò¹»ÃÐ¨íÒ»‚ 2561  ÈÙ¹Â�ÈÖ¡ÉÒ¡ÒÃ¾Ñ²¹ÒÍ‹ÒÇ¤ØŒ§¡ÃÐàº¹Ï74

6)  (25 )  BPM-24  PB 235  PB-260 
 RRIC-110  1,527      
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  9 
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10)     80 
              

  
  360 /   37 

 37   2561 
      

 1.0   43.2   94.0  
 65.0   51.1   10.8  

 56.0   28.9   10.0  

11)    15   23  
 2   43   1,083  
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 2561  
   

  
   

1)   
 PL   451  

 Vp3  4   0.81 
 

  PL10 
 PL5 – PL25  197  451   44 

 44    2561 
  ( )  

PL5 - PL7 15 3.64 
PL8 - PL10   365 84.21 
PL11 - PL13 60 11.53 
PL14 - PL16 10 0.20 
PL17 - PL30 1 0.40 

  451  
     5   1.10    

    
 451   

-  1 - 60   9   1.99     
-  61 - 80   385   85.36    
-  81 - 100   57   12.63      

 6  (MGR) 
 3 : 1 – 6 : 1  451   100  

 

 
 
 
 

2)  (PL)   4  
  (WSSV),  (IHHNV),   (TSV),  IMNV, 

 (EHP),  (EMS)  PCR 
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   2561  1,867    
 45  .1   7,349   

 45  (PL)  2561 

  ( )  ) 

 (WSSV) 336 1 

 (IHHNV) 364 41 

  (TSV) 39  

 IMNV ( ) 39  

 (EMS) 333 16 

 EHP 362 40 

 364 336 

 1,837 434 
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 (Penaeus vannamei) 
 

 
  2561   1  

    4 - 7  
 pH  

    
   PL15  PE 25  

 1,000     3S  
Auto feed  2     

  .1  2    1 - 30 
   31 - 60   20 - 30 %  2  

   1  
     10 - 15   

             
   PE 

 2.5  162 . . 
 ( ) 250,000 80,000 
 ( / . .) 62.5 750 

 20  2561 20  2561 
 ( ) 87 113 

 ( ) 4,094.00 1,068.30 
 ( / ) 40 93  53 

 ( ) 65 96 
 ( ) 5,711.05 1,566.30 

 (FCR) 1.4 1.5 
 ( ) 757,255 157,663 
  ( ) 

 47,444 6,030 
  32,500 10,400 
 237,125 66,762 

 15,066 3,524 
 53,592 10,000 

 6,000 3,000 
 1,040 - 

  12,282 2,162 
 405,049 101,878 

 352,206 55,785 
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  210      
 6,260   540  
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10   73.6   23.2   50.4 

  3,024   1,119   323  
 136   660  
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    125,838  
  47,500    78,338  

    
2560 

  288   231  
 50  /  7   37,709    

14,094    23,615  
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1  3  6   7 .  .  .   
40   200   2,000 

  10 /  
  

  10 % 

  . .  
  47 .3 .  .  .  

 pH LR ( .) OM (%) P2O5( ./ .) K2O ( ./ .) 
 2560 4.1 1,000 2.12 10 30 
 2561 5.8 900 2.56 10 32 

/
  200    1  3 

 4 .  .  .   40  
, . 

  200 
– 500 /  

  200   
 3  4 .  .    6  7   

.  .   40   
  10   

  200  
  

 

 
    35  4 .           

.  .  

 pH LR ( .) OM (%) P2O5 ( ./ .) K2O ( ./ .) 
 2557 3.0 2,280 1.66 8 33 
 2558 4.5 1,200 2.66 30 57 
 2559 5.5 300 1.50 25 62 
 2560 5.4 300 1.62 24 60 
 2561 5.8 322 2.01 27 61 
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 2561   

  
1)     992,683   

 47    2561 

/    
 

 
 

 
 

 2560 2,214 471 94,906 1 - 97,592 

 2560 3,192 416 68,792 13 - 72,413 

 2560 2,368 643 71,220 6 - 74,237 

 2561 3,973 576 86,097 268 25 90,939 

 2561 4,847 546 53,270 179 - 58,842 

 2561 6,770 1,204 91,610 37 6 99,627 

 2561 0 426 127,251 0 - 127,677 

 2561 97 1,226 113,809 37 - 115,169 

 2561 523 459 60,434 156 17 61,589 

 2561 225 299 70,145 27 - 70,696 

 2561 2,195 741 64,981 60 - 67,977 

 2561 2,463 108 52,961 213 180 55,925 

 28,867 7,115 955,476 997 228 992,683 

 

 

 

 

 

 

 

 

 

 

การบริหารจัดการองคกร
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 (Pterapogon kauderni Koumans, 1933) 
 

 

           

 

 

  
 

 3      
  Pterapogon kauderni Koumans, 1933  

45 x 90 x 45   150   4   
 1   2   2 

 20   2   3 
 20   2   4 

 10   10   2  
 3   12   1.5   30   

2     1   
 26  

 3   
 4   (p>0.05) 

 
(p<0.05)  4 

 3 (  4) 
    

 

 :       

* : 31  4 .  .  .    039 433216-8 

31  4 .  .  .   . 039 433216-8  

e-mail : kkbrdsc@hotmail.com 
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Cultured on (Pterapogon kauderni Koumans, 1933) by Artificial 
Supplemented with Attractable Feed Replaced Chop Shrimp Feed 

Hiran  Bamrungpan  Pichitpol Singthana  and  Piyachat  Srisakda 

Kung Krabaen Bay Royal Development Study Center 
Abstract 

 Comparative study of different food types affected on growth and survival rate of 
Banggai cardinalfish (Pterapogon kauderni Koumans, 1933) larvae was conducted at Kung 
Krabaen Bay Royal Development Study Center, Chanthaburi Province. The completely 
randomized design experiment was used to performing with 4 treatments, 3 replications. 
The 12 aquarium tanks (45 x 90 x 45 cm) with a water volume 150 liters were used as 
experimental units. The 30 fishes (age 1.5 months) per each replication were feed with 
different food types, such as, control food, i.e. chopped fresh shrimp mixed with 2 gram of 
vitamin C (treatment 1), modified food type I, pellets food mixed with 20 milliliter fish 
soluble protein and 2 gram of vitamin C (treatment 2), modified food type II, pellets food 
mixed with 20 milliliter squid liver and 2 gram of vitamin C (treatment 3), and modified food 
type II, pellets food mixed with 10 milliliter fish soluble protein, 10 milliliter squid liver and 
2 gram of vitamin C (treatment 4). Fish were feed twice a day, first in the morning and 
second in the afternoon. Water exchange was performing every day after the second feed. 
The experiment was tested for 26 weeks and the results showed no statistical 
differentiations on growth, by length and weight, among treatments (p>0.05). Meanwhile 
survival rates were showed significantly differentiation among treatments (p<0.05). The 
control type and the modified food type III (treatment IV) showed the higher survival rate 
than the others, imply that Banggai cardinal fishlarvae could accept the control food type 
and the modified food type III better than the others.  

Keyword : Pterapogon kauderni Cultured,  Artificial  Supplemented,  fish soluble Protein,   

Squid Liver 

* Corresponding author : 31 Moo 4, Klong kud Sub-district, Thamai District, Chanthaburi      
   Province 22120 Tel. 039 433216-8 E-mail : kkbrdsc@hotmail.com 
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 (Pterapogon kauderni)  (Apogonidae) 
 38   351   15   32  (Kasiroek et al. 2017) 

 
    

     ( , 
2559)   

 (Pterapogon kauderni) 
    

  
  

 (  , 2552) 
 

  

  2   
 (Fish Soluble Protein) ( , 2540)  (  , 2556) 

 
 

 

1.  3  
 

2.  

 

1.  

  2558 –  2558 
 26    

  

2.  

 45 × 90 × 45 .  12   
 (Ca(OCl)2)  30   
 150    

3.  

 
  

 1.5    
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4.  
  3  

 (  1)    
   1,000    2   

 1  1,000   2   20  
 

 2  1,000   2   20  
 

 3  1,000   2   10  10 
  

 1  3   

  
 1  2  3 

 
 

 
 

 

1,000  
- 

2  
- 
- 

- 
1,000  

2  
- 

20  

- 
1,000  

2  
20  

- 

- 
1,000  

2  
10  
10  

5.  
 (Completely Randomized Design)   

 1 - 4  (Total Length)  4.43±0.010, 4.33±0.132, 4.53±0.103, 
4.43±0.240   (Body Weight)  1.66±0.17, 1.30±0.05, 1.42±0.07, 
1.09±0.19    150   12  

   30   4 
 (Treatments)  3  (Replicates)  

 1   (  1,000   2 ) 
 2  1  
 3  2 
 4  3 

6.  
 2   9.30 .  15.30 .  50 

 1   16.30 .  1   
   

10     1   26   
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7.  
 1    

-  (pH)  pH  Denver  215 
 ENVISCIENCE  YSI 650 MDS 

 (refracto–salinometer)  ATAGO  S/Mill-e  
   (phenol- hypochlorite method) 

 diazotization (Strickland and Parsons, 1972)  
(APHA, AWWA and WPCF, 1980) 

8.    
  4  

  (Analysis of Variance, ANOVA) 
 95 %  Duncan 

new’s multiple range test  95 % (  , 2552) 

 

1.    

 (Total Length) 
  26   1 - 4 

 5.32±0.093, 5.39±0.110, 5.33±0.198  5.55±0.171  
 0.89±0.095, 1.06±0.163, 0.80±0.095  1.12±0.311  

 0.03±0.004, 0.04±0.006, 0.03±0.004  0.04±0.012 /   
  

 (p>0.05)  2 

  
   26  

 4    1  2.87±0.30  
 1.21±0.133   0.05±0.005 /   2 

 2.78±0.14   1.48±0.184   0.06±0.007 /
  3  2.64±0.42   1.22±0.386  

 0.06±0.007 /   4  2.72±0.19  
 1.63±0.146   0.06±0.006 /   

 26   
  (p>0.05)  3 
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 2      
 3  

 

( ) 

 1 
 

( ) 

 2 
  

  
( ) 

 3 
 

 
( ) 

 4 
 

  
 

( ) 
 4.43±0.010 4.33±0.132 4.53±0.103 4.43±0.240 

1 4.53±0.117 4.41±0.071 4.59±0.105 4.55±0.192 
2 4.57±0.133 4.49±0.035 4.61±0.091 4.59±0.154 
3 4.63±0.112 4.53±0.047 4.65±0.105 4.61±0.148 
4 4.70±0.071 4.57±0.078 4.70±0.118 4.67±0.147 
5 4.74±0.076 4.68±0.060 4.72±0.127 4.75±0.095 
6 4.79±0.112 4.74±0.062 4.76±0.084 4.80±0.044 
7 4.82±0.103 4.77±0.060 4.79±0.089 4.81±0.040 
8 4.82±0.107 4.80±0.081 4.81±0.107 4.85±0.110 
9 4.84±0.101 4.85±0.045 4.83±0.124 4.88±0.112 
10 4.88±0.067 4.88±0.029 4.86±0.145 4.92±0.145 
11 4.90±0.075 4.91±0.038 4.90±0.146 4.94±0.147 
12 4.92±0.089 4.92±0.047 4.93±0.159 4.95±0.146 
13 4.94±0.095 4.95±0.042 4.94±0.157 4.97±0.142 
14 4.95±0.092 4.98±0.030 4.96±0.156 4.98±0.157 
15 4.97±0.095 4.99±0.036 5.00±0.171 5.00±0.169 
16 4.99±0.076 5.02±0.038 5.06±0.125 5.01±0.162 
17 5.03±0.069 5.04±0.025 5.06±0.120 5.03±0.146 
18 5.04±0.078 5.05±0.021 5.08±0.100 5.06±0.129 
19 5.06±0.101 5.07±0.042 5.09±0.100 5.06±0.128 
20 5.10±0.090 5.10±0.032 5.10±0.105 5.07±0.137 
21 5.15±0.085 5.11±0.026 5.12±0.101 5.11±0.114 
22 5.16±0.085 5.16±0.060 5.16±0.108 5.19±0.095 
23 5.19±0.119 5.21±0.026 5.20±0.142 5.26±0.096 
24 5.24±0.080 5.27±0.042 5.24±0.162 5.32±0.087 
25 5.29±0.081 5.30±0.015 5.30±0.180 5.37±0.110 
26 5.32±0.093 5.39±0.110 5.33±0.198 5.55±0.171 

 0.89±0.095a 1.06±0.163a 0.80±0.095a 1.12±0.311a 

 
( ./ ) 

0.03±0.004a 0.04±0.006a 0.03±0.004a 0.04±0.012a 

:  (p>0.05) 
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 3  
 3  

 
( ) 

 1 
 

( ) 

 2 

 
( ) 

 3 
 

 
( ) 

 4 

  
 

( ) 
 1.66±0.17 1.30±0.05 1.42±0.07 1.09±0.19 

1 1.69±0.15 1.37±0.03 1.43±0.07 1.30±0.11 
2 1.73±0.18 1.44±0.06 1.47±0.06 1.37±0.11 
3 1.77±0.16 1.48±0.04 1.52±0.10 1.42±0.16 
4 1.81±0.14 1.51±0.03 1.58±0.14 1.45±0.15 
5 1.84±0.16 1.55±0.01 1.65±0.13 1.49±0.12 
6 1.89±0.15 1.59±0.03 1.70±0.15 1.60±0.24 
7 1.91±0.16 1.65±0.06 1.72±0.16 1.65±0.24 
8 1.93±0.15 1.74±0.13 1.75±0.14 1.67±0.26 
9 2.02±0.11 1.80±0.11 1.80±0.19 1.79±0.33 
10 2.06±0.15 1.89±0.02 1.86±0.21 1.83±0.31 
11 2.09±0.14 1.94±0.01 1.93±0.16 1.88±0.29 
12 2.15±0.10 2.04±0.12 1.95±0.16 1.94±0.28 
13 2.16±0.10 2.10±0.11 1.98±0.15 2.04±0.23 
14 2.20±0.13 2.16±0.10 2.05±0.20 2.11±0.17 
15 2.28±0.20 2.20±0.12 2.13±0.23 2.20±0.17 
16 2.34±0.19 2.24±0.12 2.18±0.20 2.23±0.15 
17 2.40±0.16 2.30±0.10 2.20±0.21 2.29±0.24 
18 2.42±0.15 2.38±0.10 2.24±0.25 2.33±0.23 
19 2.48±0.11 2.45±0.09 2.36±0.34 2.39±0.27 
20 2.50±0.11 2.48±0.08 2.38±0.32 2.43±0.15 
21 2.57±0.20 2.51±0.11 2.45±0.37 2.53±0.25 
22 2.62±0.22 2.61±0.11 2.48±0.39 2.59±0.25 
23 2.64±0.21 2.69±0.14 2.51±0.42 2.60±0.25 
24 2.69±0.21 2.70±0.12 2.54±0.42 2.64±0.24 
25 2.72±0.20 2.71±0.11 2.58±0.43 2.65±0.23 
26 2.87±0.30 2.78±0.14 2.64±0.42 2.72±0.19 

 1.21±0.133 1.48±0.184 1.221±0.386 1.63±0.15 

 
( / ) 

0.05±0.005a 0.06±0.007a 0.05±0.015a 0.06±0.006a 

:  (p>0.05) 
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2.  

   1 - 4 
 46.67±5.77, 34.44±1.92, 35.56±1.92  40.00±5.77  

  (p<0.05)  1 
  2  3  (p<0.05) 

 1  4  2, 3  4  (p>0.05) 
 4 

 4    
    3  

 
   ( )  

    (%) 
 1 1 30 13 43.33 

 2 30 16 53.33 
 3 30 13 43.33 
 ±SD 30 14.00±1.73 46.66±5.77a 

 2

 

1 30 11 36.66 
2 30 10 33.33 
3 30 10 33.33 

 ±SD 30 10.33±0.58 34.44±1.92b 
 3 

 

1 30 11 36.33 
2 30 10 33.33 
3 30 11 36.33 

 ±SD 30 10.64±0.58 35.56±1.92b 
 4

 

1 
2 
3 

30 
30 
30 

11 
14 
11 
 

36.66 
46.66 
36.66 

 ±SD 30 12.00±1.73 40.00±5.77ab 
 

 :   
(p<0.05) 

3.  

  25  
  7.53 - 8.01  27 - 28  

 3.78 - 4.97   75 - 93 
  0.484 - 2.524   

0.043 - 0.876  
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 Pterapogon kauderni Koumans, 1933  
  . . 2550  

 (  , 2552)  5 
  4   2.5  

 
  

 
  

 1.5   26   
  3   

(p>0.05)    3  
 

 
 

 3  
 3 (   1,000  

 2   2    10   10 
)  (p>0.05)  

 3   
  

  
  

(p<0.05)  3  
 

 90 % (  , 2552) 
 34 - 47 %   

     
   

      
 (  , 2552)  

  (Planas et al., 2008; Wong & Benzie, 2003; Woods & Valentino, 
2003) 
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 28 - 33   24 - 30   
 (pH) 7.0 - 8.5  (alkalinity) 80 - 140  

 (DO)  4   1.0    
 0.2  (  , 2552) 

    
  

  3 (  1,000  
 2   2    10  

10 )  
 3  

  3 
   

 
 

 
 

 .  2540.  .   
 , , . 35 . 

 .  2559.   (Family  
Apogonidae) 4 .  , , .  240 . 

    .  2552.  . Banggai 
Cardinalfish, Pterapogon Kauderni Koumans, 1933.  , 

, , .  31 . 

    , 2556.  
.  

, , , .  35 . 
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 (Saccostrea cucullataBorn, 1778 )  
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 (Saccostrea cucullata Born, 1778) 
   8    , , 

, , , ,   
 . . 2553   . . 2554 

  1    
( , ,  ) 

  ( ,  ) 

   
 55   3    Chromophyta 36  Cyanophyta 4  Chlorophyta 

7   8   4    Rotifera 1  Protozoa 5  
Arthropoda 1   Mullusca 1  

 452±78 MPN/g  258±65 MPN/g  1.35x104±0.45x102 
cfu/g   0.37x102±0.10x102 cfu/g   
1,034±450 MPN/100 ml  572±157 MPN/100 ml  4.85x103± 
3.49x102 cfu/ml   0.25x102±0.10x102 cfu/ml 

  0.480±0.205 mg/kg ( )  0.084±0.013 mg/kg ( ) 
 0.008±0.014 mg/kg    

 

 

 

 

 

 

 : ,  , ,  ,  

* : 31  4 .  .  .  22120  0 3943 3216-8 
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Study on Water Qualities Bacteria and Heavy Metals in Oyster                       
(Saccostrea cucullata  Born, 1778) Culture area in Chanthaburi Province 

 

Kunyarut Suntara
*
Soranan Chumpasri Tawee Chindamaikul and Kajonpun Geawkieow 

Kung Krabaen Bay Royal Development Study Center 

Abstract 

Water qualities, bacteria and heavy metals were monitored in Oyter Culturing area 
for eight station as Khlong Tasang, Khlong Tajak, Khlong Pliwe upstream, Khlong Pliwe 
downstream, Khlong Khlung upstream, Khlong Khlung downstream, Khlong Pungrad and 
Kung Krabaen Bay and during December 2010 to November 2011. Water and oyster were 
sampling once a month for studying some chemical, plankton and bacteria (total coliform, 
fecal coliform, total bacteria and Vibrio). Oyster was used for studying the bacteria and 
heavies metals (cadmium, lead and mercury).  

The result showed that water qualities were in criteria standard of natural coastal 
water qualities. There were found 55 genera 3 divisions of phytoplankton as Chromophyta 
36 genera, Cyanophyta 4 genera and Chlorophyta 7 genera. Zooplankton were found 8 
genera 4 phylum as Rotifera 1 genera, Protozoa 5 genera Arthropoda 1 genera and Mullusca 
1 genera. The average amount of bacteria in the oyster were found as total coliform 452±78 
MPN/g, fecal coliform 258±65 MPN/g, total bacteria 1.35x104±0.45x102 cfu/g and Vibrio 
0.37x102±0.10x102 cfu/g. The average amount of bacteria in the water were found as total 
coliform 1,034±450 MPN/100 ml, fecal coliform 572±157 MPN/100 ml, total bacteria 
4.85x103±3.49x102 cfu/ml and Vibrio 0.25x102±0.10x102 cfu/ml. The average heavy metals 
were found as cadmium 0.480±0.205 mg/kg. wet weight of oyster, lead 0.084±0.013 mg/kg. 
wet weight of oyster and mercury 0.008±0.014 mg/kg. wet weight of oyster. 
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  1.82 %  (Med cof, 1963)  

  . . 2485  
 3    (Crassostrea belcheri Sowerby, 1871) 

 (Crassostrea lugubris Sowerby, 1871)  (Saccostrea cucullata) 
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    Vibrio cholerae, Stepphylococcus 
aureus,  Sallmonella spp.   Escherichia coli (Hackney and Pierson, 1994) 

 Fecal coliforms  300 MPN/100  
E.coli  230 MPN/100   Salmonella spp.  25  

  (2536) 
  1.0 x 106 cfu/

   98 (2529) 
   2.0 mg/ .
  0.5 ./ .   1.0 ./ .  
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 1.2   2553  2554  
       1   

12                                                                                                                                          

1.3    3  
  4      

     12.0 - 
14.0  

2.    

  1 
  

2.1   Kemmerer  2  
 (  , 2546)  

2.1.1  (pH)  pHmeter  Denver  215 
2.1.2  (Alkalinity)  Titration method  (APHA, AWWA and 

WPCF (1980)) 
2.1.3  Hand Refracto–Salinometer  ATAGO  S/mill – e 
2.1.4   Phenol - hypochlorite (Strickland and 

Parsons, 1972) 
2.1.5   Diazotization (Strickland and Parsons, 1972) 
2.1.6   DOmeter  ENVISCIENCE  YSI 650 
2.1.7  DO  ENVISCIENCE  YSI 650 
2.1.8   Secchidisc 

 

 

 

 2  ( ) 
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NV2 

 V1 

2.2    

 Kemmerer  30-50  
 20    20   4 % 

  
 (Sedgewick-Raftercounting cell)  1   

2    ( , 2544)  
( , 2538)   

 1    

 

 

 

 

 

 2.3   
 1  12   

 -  (Total coliform) 

 -   (Fecal coliform) 

 -  (Total bacteria) 

 -  (Total vibrio ) 

2.4    
  3   2553  
 2554       

3.   

 -   
 6    

-  hing   
     25 

 

-  Steriled phosphate buffer (pH 7.2)  225   (Stomacher) 
60   101  Steriled phosphate 
buffer  102 103 104 105  

 2  (Duplication)  
 

 

C =      

C =   ( / ) 

N =    1   

V1=   ( ) 

V2=    ( ) 
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 3.1   (Total coliform)  (Fecal 
coliform)        

-  
3  10   Double Lauryl Tryptose Broth (DLTB)  

10   5   

-  101, 102,103, 104  105   1   
Single Lauryl Tryptose Broth (SLTB)  5    
35±1   24 - 48   Durham,s tube 

-  2 % Brilliant Green Bile Broth (BGLB)  
Durham,s tube  0.1   35±1   48  

 Escherichia coli (EC) medium  0.1   45±1 
 24   

-  positive  2 % BGLB  
 Durham,s tube  

 positive  2 % BGLB   
 positive  EC medium  Most Probable Number 

(MPN) 

 3.2   (Total bacteria)  (Total vibrio)  

-  
 3  0.1   Tryptic Soy Agar (TSA, Difco, USA) 

 1.5 %  3   Thiosulfate Citrate Bile Salt Sucrose 
(TCBS,Difco, USA)  3  

-  35±1   24   

-  TSA  
 TCBS   colony forming 

unit/ml (cfu/ml)  colony forming Unit/g (cfu/g)  

3.3   3 
 (Cd)  (Pb)  Microwave Digestion and Atomic Absorption 

Spectrophotometer  (Hg)  Cold Vapor  

3.  

       Microsoft 
Office Excel  
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1.  
  2553   2554 

 8  (  3  - )  
 1.1  (pH)  
6.88±0.53 - 7.69±0.42  7.16±0.17 - 8.00±0.12   

 4  (7.0 - 8.5)  2554  pH  
 6.88±0.53   

7.16±0.18 
 1.2   54.75±28.20 - 
108.25±10.05 ./ .  68.42±21.70 - 105.92±15.44 ./ . 

 -  2554  54.75±28.20 - 77.97±19.46 ./ .     
 68.42±21.70 ./ . 

 1.3  7.50±2.35 - 
34.13±0.35   15.33±12.85 - 29.42±4.14  -  
2554  7.50±12.35 - 10.13±6.79   

 2554  34.13±0.35   
 15.33±12.85   29.42±4.14  

 1.4  0.00±0.00 - 
1.00±0.83 ./ .  0.00±0.00 - 0.67±0.31 ./ .  
1.00±0.83 ./ .  0.67±0.31 ./ .  

 1.5  0.09±0.00 - 0.12±0.02 
./ .  0.00±0.00 - 0.08±0.00 ./ .   0.12±0.02 ./ . 

 0.087±0.00 ./ . 

 1.6  
4.18±0.23 - 7.25±1.77 ./ .  5.08±0.93 - 6.38±2.48 ./ . 

   4.18±0.23  7.25±1.77 ./ .  
  5.08±0.93  6.38±2.48 

./ .  
 1.7  26.00±0.77 - 
30.63±1.30   27.06±1.75 - 29.90±2.03  

  26.00±0.77    30.63±1.30   
 27.06±1.75  

 29.92±2.03  
 1.8  28.57±13.14 - 
113.13±27.24 .  55.83±28.03 - 93.33±40.07 .  2554  

 28.57±13.14 .  2553  113.13±27.24 . 
 55.83±28.03 .  93.33±40.07 . 
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2.  

  2553  2554   55 
  47   3   8   4  

 Chromophyta 36  Cyanophyta 4   Chlorophyta 7  
 Rotifera 2 , Protozoa 6 , Arthropoda 1   Mullusca 1  (  2 

 3) 

 8 
 406 - 779,610 /   
 779,610  550,680 /  (  1 .) 

 -    Chromophyta  Nitzchia 
Skeletonema  (  4 .) 

 8   238 - 
779,610 /   779,610 /  

  -   238,420  
529,230 /  (  4 .)   Oscillatoria 

 215,540 /    Skeletonema  437,970 /   
    570,000 

 779,610 /   - 
  Nitzchia  513,200  654,030 /   

  8     
0 - 21,450 /    21,450 /

 (  4 .)  2,400 /  (  1 .)
 Rotifera, Protozoa  Crustacean   Rotifer, Favella, Epiplocylis, 

Tintinopsis,  Nauplius  Copepod  

 

-
100,000 
200,000 
300,000 
400,000 
500,000 
600,000 
700,000 
800,000 
900,000 

 . .53  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54

 ( / / ) ( )
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 4 (  - )  

 

 1 ( - )  

( ) 

 
 ( / ) 

. .53   . . 54    . . 54    . . 54   . . 54    . . 54    . . 54    . . 54    . . 54    . . 54    . . 54    . . 54  

  1,271    3,241      569      738   1,167  13,203   72,306     3,151     5,190     8,423       258       552  

 2,890    8,527      521  11,932      645   3,172    19,440     5,334     1,697       413       687     4,036  

 738    4,495   1,296   1,081  17,176  71,576      8,355   12,068  238,940  550,680   4,549  2,653  

 631      406      795      648   1,681  19,954   572,400  779,610   16,112     1,255     3,287     4,867  

 901      941   1,458   9,968   1,440   6,255   70,944   22,473     1,787       638  651   2,055  

 623     663   1,075   3,819   2,802  15,286    40,800  156,598     2,357       810   1,866    7,916  

 1,001     748   1,270   1,592      720  20,160        939     1,737     2,042     2,800    1,135      702  

 641      392  1,113      345  1,009   4,266     6,850    2,509     4,013     2,708      697    1,108  

 

-
100,000 
200,000 
300,000 
400,000 
500,000 
600,000 
700,000 
800,000 
900,000 

 . .53  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54  . . 54

 ( / ) ( )
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5,000 

10,000 

15,000 

20,000 
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( ) 

 
 ( / ) 

. .53 . . 54 . . 54 . . 54 . . 54 . . 54 . . 54 . . 54 . . 54 . . 54 . . 54 . . 54 

  1,260  3,124    557      516     1,098   13,024   72,072     3,044     5,121     8,394     238     432  

 2,861   8,508     504   11,672        587     3,050   19,191     5,334     1,681       367     629  3,168  

    716   4,401   1,099       805   17,117   71,082     8,070   11,498  238,420  529,230  4,499  2,253  

    602     296     683       562    1,606   19,768  570,000  779,610   15,998     1,236  3,279  4,674  

    832     820   1,374    8,864     1,371     5,968   70,383   22,392    1,752       592     607  1,920  

    566     655   1,024    3,564    2,691   14,159   40,480  156,028     2,335       771  1,854  7,678  

   843     605   1,184    1,308        527   19,539      768     1,466     1,954     2,171   1,104     582  

    552     292   1,023       255       610    4,187     5,462     2,376     3,785    2,544     628     996  

                                                                                                                                      
( ) 

 
 ( / ) 

  . .53    . . 54    . . 54    . . 54   . . 54    . . 54    . . 54    . . 54    . . 54    . . 54    . . 54    . . 54  

        11      117        12      222        69       179      234      107       69        29        20      120  

       29        19        17      260        58       122      249  0       16        46       58      868  

       22        94      197      276        59       494      285       570       520   21,450        50      400  

       29      110      112        86        75       186   2,400  0     114         19          8      193  

       69      121        84   1,104        69       287      561         81         35         46        44      135  

      57         8       51      255      111     1,127      320       570         22         39        12      238  

    158     143       86      284     193      621      171      271        88      629       31      120  

      89     100       90       90      399         79   1,388       133       228       164      69      112  

 

 2   
 2553 –  2554 

 

Division Class Order Family  Genus 

Cyanophyta Cynophyceae Nostocales Oscillatoriaceae Oscillatoria sp. 
(Blue-Green Algae)  Spirulina sp. 

Nostocaceae Anabaena sp. 

Chroococcalas Chroococcaceae Chroococcussp. 
Chlorophyta Chlorophyceae Chlorococcales Oocystaceae Chlorella sp. 

(Green Algae)  Oocystis sp. 

Scenedesmaceae Scenedesmus sp. 

Botryococcaceae Botryococcus 

Zygnematalas Desmidiaceae Closterrium sp.  

Prasinophyceae Chlorodendrales Chlorodendraceae Tetraselmissp.  

Euglenophyceae Euglenales Euglenaceae Euglena sp.  
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 2  ( ) 

Division Class Order Family  Genus 

Chromophyta Bacillariophyceae Bacillariales Naviculaceae Amphora sp.  
(Diatom)  Gyrosigma sp. 

Pleurosigma sp. 
Navicula sp.  
Caticulasp. 
Meuniersp. 
Pinnulariasp. 

Fragilariaceae Fragilaria sp.  
Asterionellopsis sp. 

Bacillariaceae Nitzschiassp . 
Bacillariasp. 

Thalassionemataceae Thalassionemasp. 
Surirellaceae Entomoneissp. 

Surirellasp. 
Cymbellaceae Cymbella sp.  

Blddulphiales Thalassiosiraceae Skeletonema sp. 
Cyclotellasp. 

Chromophyta Bacillariophyceae Blddulphiales Melosiraceae Melosira sp. 
(Diatom)  Paraliasp. 

Chaetocerotaceae Bacteriastrum sp. 
Chaetoceros sp. 

Coscinodiscaceae Coscinodiscus sp. 
Rhizosoleniaceae Rhizosolenia sp. 

Guinardia sp. 
Hemiaulaceae( Hemiaulussp. 

Cerataulina sp. 
Eupodiscaceae Odontella sp. 

Dinophyceae Gonyaulacales Ceratiaceae Ceratium sp. 
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 2  ( ) 

Division Class Order Family  Genus 

(Dinoflagellate) Gonyaulacaceae Gonyaulaxsp. 
Alexandriumsp. 

Pyrophacaceae Pyrophacus sp. 
Dinophysiales Dinophysiaceae Dinophysis sp. 
Noctilucales Noctilucaceae Noctiluca sp. 
Peridiniales Peridiniaceae Peridinium sp. 
Gymnodiniales Gymnodiniaceae Gymnodinium sp. 

Gyrodinium sp. 
Prorocentrales Prorocentraceae Prorocentrum sp. 

 3 
 2553 –  2554 

Phylum Class Order Family  Genus 

Rotifera Monogononta Ploima Brachionidae Brachionus sp. 
Protozoa Ciliata Tintinida Tintinnididae Tintinnopsis sp. 

Amphorella sp. 
Codonellopsidae Stenosemellasp. 
Cyttarocylidae Favella sp. 
Ptychocylidae Epiplocylis sp. 

Arthropada Crustacea Cyclopida - Nauplius  
crustacean  

Mollusca Bivalvia - - 2  

 
3.    

 3.1  
 8   0 - 5,400 MPN/g  

 829±174 MPN/g , , ,  
, ,    776±175, 

694±156, 677±156, 385±120, 166±19, 46±7.5  45±7.2 MPN/g  
0 - 16 MPN/g  2553 -  2554 

 -  2554  
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4.   

 4.1 
  8   2 - 6,000 MPN/100 ml  

  1,859±205 MPN/100 ml , ,   
, , ,    

1,542±169, 1,357±174, 1,293±179, 919±102, 643±89, 518±67  139±17 MPN/100 ml 
 6,000 MPN/100 ml   , 

  
 1,600 MPN/100 ml  ,      

 500 MPN/100 ml    
 1,600 - 6,000 MPN/100 ml , , 

   1,600, 1600, 3,500  6,000 MPN/100 ml  
 1,600 MPN/100 ml , ,   3,500 MPN/100 ml 

   1,600 MPN/100 ml 
 -   5,400 MPN/100 ml  3,500 MPN/100 ml 

  6,000 MPN/100 ml  
1,600 MPN/100 ml  -   3,500 MPN/100 ml  

  6,000 MPN/100 ml   2,000 MPN/100 ml 
  1,600 MPN/100 ml   

  6,000 MPN/100 ml   3,500 MPN/100 ml  
 (  6 ) 

 4.2 
  8   2 - 6,000 MPN/100 ml 

 1,197±116 MPN/100 ml , 
, , , ,   
 896±166, 826±69, 682±92, 436±49, 229±26, 189±21  125±18 MPN/100 ml    

 6,000 MPN/100 ml   
3,500 MPN/100 ml     

 2,800 MPN/100 ml   
    2,000 MPN/100 ml 

 1,600 MPN/100 ml  
  1,600 MPN/100 ml 

 -          
 -       

    2 - 790 
MPN/100 ml  (  6 )  
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5. 
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6.  
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7. 
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 8
 

, 
999±0.496, 0
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 1.6

 
 

 8 
 

, 
0.023, 0.08
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54  . .54  . .5

 

 3  
 3 

 
8  

 1

0.537±0.214

67 mg/kg 
 1.32
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4  . .54  . .54
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, 
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 9 ) 
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6±0.034 mg

, 
0.085±0.014

 (

 . .54  . .54

 (cfu/ml) (

 2553 
 

 0.203 - 1
9 mg/kg 

, 
076, 0.277±0

 2553
 (

0.075 - 0.135
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4, 0.084±0.

 2553 
 9 ) 

 . .54  . .54
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 7.3   
 8   0.000 - 0.333 mg/kg 

 0.011±0.016 mg/kg 
, , , , ,   

  0.008 ±0.011 mg/kg  2553  
    0.024 mg/kg  

 2554  (  9 )  (  4) 
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 4  

 
  

 
±SD 

 
±SD 

 
±SD 

. .53 . .54 . .54 . .53 . .54 . .54 . .53 . .54 . .54 

 1.481 0.491 1.026 0.999±0.496 0.1 0.079 0.075 0.085±0.013 0.033 0.000 0.000 0.011±0.016 

 1.667 0.702 1.327 1.232±0.489 0.135 0.079 0.075 0.096±0.034 0.024 0.000 0.000 0.008±0.011 

 0.78 0.378 0.454 0.537±0.214 0.101 0.079 0.075 0.085±0.014 0.024 0.000 0.000 0.008±0.011 

 0.373 0.203 0.24 0.272±0.089 0.098 0.079 0.075 0.084±0.012 0.024 0.000 0.000 0.008±0.011 

 0.368 0.22 0.262 0.283±0.076 0.079 0.079 0.075 0.078±0.002 0.024 0.000 0.000 0.008±0.011 

 0.294 0.203 0.334 0.277±0.067 0.079 0.079 0.075 0.078±0.002 0.024 0.000 0.000 0.008±0.011 

 0.268 0.089 0.088 0.148±0.104 0.116 0.079 0.075 0.090±0.023 0.024 0.000 0.000 0.008±0.011 

 0.143 0.092 0.096 0.110±0.028 0.079 0.079 0.075 0.078±0.024 0.024 0.000 0.000 0.008±0.011 
 

 
  

    34.13  
   7.50 - 10.13  

 15 - 30  
   

 28.57   
 

     
-       

 
 

 
  -  2554  540 - 5,400 MPN/g  22 - 5,400 

MPN/g  -  
2554  1,600 - 6,000 MPN/100 ml  110 - 6,000 MPN/100 ml  

 2.71x104  0.95 x102 cfu/g  
 1.50x102  0.45x102 cfu/ml  

 
 (Quayle 

and Newkirk, 1989)  
  

  
 

  -  2554 
 

  (Microbiological limit) 
 (2536)  
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1.0x106  cfu/g  V. parahaemolyticus  100 cfu/g   20 MPN/g 
 

   1 
 100 MPN/100 ml ( , 2537) 

 3    
70 MPN/100 ml  14 MPN/100 ml 

  70 - 700 
MPN/100 ml  14 - 88 MPN/100 ml 

 Depulation  
 700 MPN/100 ml  88 MPN/100 ml  

(Richards, 1991) 
   -  

    Depulation 
  Depulation  

  
  

   
  2554  1.667  0.135 mg/kg 

( )   0.033  
mg/kg   3  8  

  98 (2529) 
   2.0 

  0.5 mg/kg   1.0 mg/kg   
 (2523)   .    9.21 

 7.38 /  ( )   (2542) 
 

 2541 -  2542   
 6.95  0.62 /  ( ) 

   Chester and Stoner (1974) 
 

 
 

  
 1.   
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 2. 
  

 
 

. 2537.  . . 2536. 
, . 108 . 

. 2536. 
.  0524/5756 24  2536 

 . 5 . 

 98. 2529. . 
  103  23  16  . . 2529. 1 . 

       ( ).  2546.  
.  ,  .  211 . 

  ,  ,  ,  . 2542.  
(Anadarasp.)  (Saccostrea sp.) .  

. www.fisheries.go.th/cf-satun/hbc_013.htm 

  .  2538.  . .  , .  672   

  .  2544.  .  .  , .  851  

 . 2523.   
.  . 106 . 

American Public Health Association, American Water Works Association and Water Pollution 
Control Federation. 1980. Standard Methods for the Examination of Water and 
Wastewater 15thed.  American Public Health Association Washington, D.C. 1134 p. 

Chester, R. and J.H Stoner. 1974. The distribution of  Mn, Fe, Cu, Ni, Co, Ga, Cr, V, Ba, Sr, Sn, 
Zn and Pbin some soil size particulater from the lower troposphere over the world 
ocean. Mar.chem.,2, 157 - 188 pp. 

Hackney, C.R. and M.D. Pierson. 1994. Environmental Indicators and Shellfish Sefety Chapman &Hall  
 London. 23 p.                                      
Medcof, J.C. 1963. Oyter farming in maritimes fisheries.Res.Board of Canada. 131 p. 
Richard, G.P. 1991. Shellfish Depulation.In  Microbiological of Marine Food Products (Ward, 

D.R. and Hackney, C. eds) New York. 395 - 428 pp. 
Quayle, D.R. and G.F.Newkirk. 1989. Farming bivalve molluscs: Methods for study and 

development. The world aquaculture society and the international development 
research center. 269 p. 

Strickland, J.D.H. and T.R.Parsons.  1972.  A Practical Handbook of  Seawater Analysis.  
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