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1.  (Roller Compacted Concrete Dam)  RCC. Dam 

 . . 1970  1980   Shimajigawa     

  . . 1982    Holbeam 

Wood   Willow Creek   

2.  

 (RCC. DAMS)          

 4   

2.1  (Lean RCC. Dams)          

 (Cementitious)   (Portland - Cement)   

(Fly Ash)  100 ./ .  (Fly Ash  40 %)  

 0.30    WillowCreek  Grindstone Canyon  

2.2  (Medium-Paste RCC. Dams) 

    100-150 ./ .  

(Fly Ash  40-60%)    0.30       

 Taung   Quail Creek South  

2.3 (High- Paste RCC.Dams)   

    150 ./ .   (Fly Ash 

 60-80%)   0.30   Santa 

Eugenia   Upper Stillwater  

2.4  RCD. (Roller Compacted Dam)    

    RCC.   

 (Conventional Concrete)  2.00-3.00   

    120-130 ./ .  

(Fly Ash  20-35%)   0.50-0.75     

 (Transverse Joints)    Tamagawa   

   Guanyinge        
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1.  HDPE  Polyethylene  
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 120 /   

 

 
 

2.  PVC  Polyvinyl Chloride  

 30, 60, 90  120 /  
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 Oryza gramineae 

  Oryza  Gondwanaland        

  230-600      

     

2,500  

   53  35  

        

  

   

120,000   (

 19  2552  15.31 .) 

 (Oryza glaberrima)     

  1,500  

   Oryza sativa  
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   . . 2527  307   107  
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480  
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1.8   12-17%      363 

  

            

     

     

   

  



 52 

 

  

   “ ”  

 (   ) 

   

   2 x 1    ( ) 

   “ ”  

   20 – 30   “ ”  “ ”  

   

   

   

   

   “ ” 

  “ ”   

    (   

, 2548 : 271) 

 

 
 

 

 



 53 

   

   “ ”  “ ”  “ ”  

    

   

 1    “ ”  

(   , 2548 : 271 – 272) 

 

  

   “ ”  “ ” 

    

    

     (   , 

2548 : 272) 

 

  

    

         2   “ ”   “

”      2   

  ( )     

   

   (   

, 2548 : 272) 

 

  

      2    

   

      

   “ ”    

  

        

  “ ”  (   

, 2548 : 272 – 273) 

 

 



 54 

   

      1 – 2  

    2   “

”  “ ” (   )   

    2  

  “ ”  

     “ ” 

 4  ( )  

       

   (   , 2548 : 279) 

 

 

 

  

   

   

 

  

   

 

  

 

 

    

 

   

    

  

  

 

   

  



 55 

 

  

  4   

  

   

    

     

   

  

      

  

    

    

         

   

-   

     

      

   

   

 

  

  

    

   

 

    

   

  

  

  

 

  

    



 56 

   

   

   

    

 

    

   

    

  

  

   

      

   

 

 " " 

  

   

 

  

  8 – 9   

   

      

  

   “ ” 

   5 

  

   (   , 2548 : 215 – 216) 

 

  

   

 

    

      

       



 57 

     

   

 (   , 2548 : 256) 

 

 

" ...   

         

          

            

  

   

           

  ..." (  

      

20  2511)  

  19  

      

            

   

       

      

  30-120  

         

     

    

     

    

   

       

       

  

  



 58 

   

        

            

       

  

  

           

   

  " "      

  

     

   

" "       

  

            

. . 2519  

     

     

   

"     

  

   

  

      

   

    

       

        

   

    

  

 "  

 

 



 59 

  

      

  . .2528   

   4,300   57  
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  (control)   

(eradication)  

    

  

  

  

      

   Salmonella (Wood,1985)    

, ,  

   

 

 

      

    

 

   Sarcocystis  

Capilaria   

 

  

  (small mammal)  (incisors) 2  

 (upper jaw) 1   1  (lower jaw)  (enamel) 

  Mohs scale  5   

 1.5, 2.5  4.5   (dentine) 

   

   

 

       

 

  (molar)   
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  (balancing organ)   

  (haris)    

   (hairs)      

   4      

  5   (nocturnal)       

  (over population)  

   

 (vibrissae)  2   4   guard hair 

   

  

  

   

   

   

 1-2   2-3            

 45 Khz  Ultrasound 

    

 

  

 1.  (Bandicota spp.) 

      

 ( )  (incisors) 

 2  ( )  4 .   incisive foramina    

 Rattus  Mus  

     

2   

  1.1  (The Great Bandicoot : Bandicota indica (Beckstein,1800))     

 200-800   600      

  1        

   

 “ ”   50 .   

 3   3      
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  1.2  (lesser bandicoot : Bandicota savilei (Thomas,1914)) 

   200  

    

  50 .  
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 2.  (Rattus spp.)   -

      

   incisive foramina  

   5  

 

  2.1  (ricefield rat : Rattus argentiventer (Robinson and Kloss,1916)) 

 

    

 100-200   

    (subadult) 

 3    3    

 
 

 
 

 

  2.2  (lesser ricefield rat : Rattus losea (Swinhoe,1870)) 

     

   77-100  

   

 +        

 2   3    
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  2.3  (roof rat or ship rat : Rattus rattus (Linnaeus,1758)) 

  

   

  

  +   76-209  

     2   3  (

  3   3  2  1 ) 
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  2.4  (Polynesian rat : Rattus exulans (Peal,1848))  Rattus 

          

  27-60    22-26  

    

  2   2  - -
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  2.5  (Notway rat, brown rat or harbour rat : Rattus norvegicus 

(Berkrenhout,1769))   

  200-500  

      

  

   2   

   

  3   3  
 

 
 

 

  2.6  (Malayan wood rat : Rattus tiomanicus (Miller,1900) 

   

 (olive brown)  

   2   3  

 55-152  
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 3.  (Mus spp.)   8-20  

    

 (molar row) 

     

  

          

  2     

  3   2  

  2   

  3.1  (Ryukyu mouse : Mus caroli (Bonhote,1902)) 

     

   palate  

     

  2    
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  3.2  (fawn – colored mouse : Mus cervicolor (Hodgson,1845)) 

  

 palate 

   

   2  

 
 

 
 

 

  

   

    (Rattus bowersi (Anderson,1879))  (Maxymus 

surifer (Miller,1900))  (Rattus diardii)  (Rattus annandalei 

Bonhote,1903)  
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   (2548)  “

 ”   

  

 

 

  

 

  

 

  

     

   

  

 

  

  

  

  

  

 

  

     

  

    

 

  

 

    (2549)  “

 : 

”  
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351.50  430.51   

307.95    

   2,531.43   

2,984.10    

2,753.80   

    4,151  

3,515  3,020   2,554     

3,147  2,894  1,216   916   3 

 

   

  (  1,040 

)  10  26  

   

  

  

   

 

    

 

 

    (2548)  “

  2 : ” 

   3    
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  2543      

   

    

  2                 

1)  2)    

 3)  4)   

         

          

         

         

   

 

 

    (2549)  “

  ”   20  
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   . .2500 

  . .2527 

 ( )   . .2538 

  . .2543 

   . .2544 

    

  326   

  

  326  

 8-10  ( . .2548)  10   3,260  

 29,340  (  9 ) 

 9,290   10   

 

 10   20,050   2,005  

 3,600   360   16,550  

1,655    27,143  

 54,421,715   

9,771,480   44,921,665  
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    (2549)  “        

   ”    

   

       

  5      

 155,000           

 90 (  , )    

   

    

 

           

      

   

  

   

      

     

      

      

    “ ”     

 “ ”  

   

     

      

  . .2500   

  . .2527      

( )    . .2538 

   . .2543     

  . .2540     

    

  326         

. .2541   4  (2541-2544) 

     

 260   550  
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 364,000   777,000    

  . .2541-2544   3,425,685       

      

  200,000              

  

 900,000 – 1,000,000   

50,000  

   

  

  

  

      

   

    

         

  

 

       

         

 

 

    (2549)  “

  ”          

 3       

 44            

 15     

 14   ( ) 
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 4  

 

 
 

 

  22  2552         

 

  

 1)     

 2)     

      

  3) 

    

     

   

    8    

  
 

  24  2554         

 

 

 ( .)      

 .   

 

 

  

 29  2552    6   

   

  

  

  

1)    
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2)   

( )  

3)             

   1,500   20   

 18  x 20  x 1,500  = 500,000  

 8  x 20  x 1,500  = 240,000  

4)   

 

5)  

6)  

7)  

8)  

9)    

10)  

11)  

12)   

   

     

      

   

 

    

   

 

  

 18  2553    6   
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 3    10  

 1  10   2  10   3 

   

    

 
 

 12  2553    6   

     

  

  6   

    

    5  

   

   

 ( .)    

  

  .      

     

    

      

   

 

       

  

 

 

     

  

    

1)  2)   3)   
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 9  

       

 

     

           

  

            

                

  

           

    

    

    

 2552 

   2553  
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 18  2553  38  

  6       

  110   .38 – 7  . .   

 . .    .

  QG 935892  29 . .53  

     .    

 . .    . .  38 . .  

 . . .  38 . .   . . .15122 . .  

 . .5 .  38    .   

  .     . . .      

  .  
 

 29  2553   6   

  

     

  .38    .

 

   

 50   .  80  

 20   .38 

  2   7,000  

 1   

 

 

 11  2553    6    

 18  2553 

 

 

  100  

 

 5  

  2553  5  
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 16  2553    6   

   200   3   785  

 

  18 – 19  2553  

      

 6     

 20  2553   

  6    

  
 

 5  2553     

  . .     

   
 

 

 26  2553      14.00 . 

          

   

  
 

  

 27  2554            

     

 28  2554    

   

 (Muda Agricultural Development Authority) 

    

   

    

  

 24  2554     

      

 .  
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    MADA (   

  )  

MADA    

   

,  ( ) , 

 ,     

 , , , 

 (  )  

 MADA    ( -

 )   2,500 

-   
 

 

 28  2554     

   

    

  
 

 

 24  2554     

   5   ( ) 

  

 3   1)  ( ) 

 2)  3) 

  

 

 15  2554 

 31  2554     

  

   

   (Burung Hantu) 
 

 

 15  2554      
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 7  2554      

 

 .17  3  1 

/   ,  

   

 .

     

          

 .  

    

 2 

     

    

 

 

 

 

 



 5  

 

 
 

 “  

     2”               

  1) 

 2) 

 3) 
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  12  

 

(1)  

(2)    

(3)       

(4)      

(5)        

(6)      

(7)          

(8)       

(9)  

(10)  

(11)   

(12)  ( ) 

 

     2 
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 1   

 2,000-4,000   1-2  

  10    

(  2,000   1.25 )  20-50  

  

  10   100-200 

 

    

    

 500   2  

 

  

  2,000  

 1  (30 )  10   10  

  

  

 
 

% D = a X b X 100 

c 
 

   % D =  

      a =  

      b =  

      c =  
 

   

 2,000-4,000    1 

  30  

 20-40   
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% D = a X 100 

t 
 

   % D =  

      a =  

      t =  
 

    

  

  

 
 

  

  

   

  

 1.    

  

    

     

   

2.    

  

     

  

3.    

  

  

 

  

 

 

4.    
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5.  

     

  

 

 
 

 
  31  2554   
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1.       

 

     

   

      

   

2.    

  

    

  

   

   

  ( )   

   

    

 

3.   

       

4.   

      

   

  

   

  

5.    

 

6.               

       

   

7.    
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  Sarcocystis singaporensis 

 Rattus  Bandicota  (Python reticulatus) 

  

  28  30   

5-12     

  

  2536   

Sarcocystis singaporensis   
 

  ( ) %  

 13-14 100 

 10-13 100 

 10-14 100 

 13-14 100 

 13-14 100 

 13-15 100 

 13-14 100 

 60 0 

 60 0 

 Sarcocystis singaporensis  8   

 

 

 

1.  

  

 1   25-27   

       

2.  1-3 /  1  

3.  

  4  

4.    21-25  

  



 92 

 
 

 

 
  

 
 



 93 

 

   16   

1.   

  

   

   

    

 
 

 

2.       
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3.    2   

  2    

 

    

 
 



 95 

4.   

   

  

 

  

  

 
 

 

5.     

      

   2-3     

   1.5-2  

   

     

   

  

 

 

  



 96 

 
 

 

6.   

   

 

   

  

 2   
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7.    

   

   

  

 

 
 

 

8.   

  

   1-2   

 2   

  

  

     

 



 98 

 
 

 

9.    

   

    

        

 
 



 99 

 

 1,500  

 500,000   240,000  

     

  

  

    

  

 

 
 

 

  

   

  

 

  2  

  

  



 100 

  

      

  

  

 

  

     

       

  
 

 

 
 



 101 

  

 

 
 

 

 

 



 102 

 

 1,300  

  

  

 

 

 
 



 103 

 

 

 
 

 

 



 104 

  

      

     

 5     “ ”   “ ”  

  “ ”   “ ”  “ ” 

   

 300   

 

 
  

  



 105 

 

 
   

 

 

 



 106 

 

 
  

 

 

 



 107 

 

 
   

 

 

 



 108 

 

 
  

 

 

 



 109 

   

 “ ” 

  

  

      

         

   

 16  (4 )   7.4  

  5.32    1  (400 

)   185   

 

 
  16  (4 ) 

 

 

 

 

 

 



 110 

 

 

 

 

   

      

  

 

 
 

 

   

   

  6           

 1   

 

 

 

 



 111 

 

 
 

 

 



 112 

 
 

 

 ( )  

  

  

  “ ”    

 

1)  

 5   653   10%    

  5%   

   

 

2)        

 30   1   40  2  

 5-9   1   10-14   2   15-19     

 3   20-24   4   25-35  

 1   36-45   1   46-

60   1   61-75  



 113 

 1   76-90   2             

 91-120   2   121  

 1  40    1 

 50  

 

3)  

 85      2.5% 

 

 595      

2.5 %  

  595    

 2.5 %  

  595   2.5 % 

 

 

4)  

            

              

      1/5  20%  

 

    10%  

  10   1   “ ”  

 

 

 

 

 

 

 

 

 

 

 

 


