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----------------------------------------------------------------------------------------------------

 3 
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 1 

1.  ___________________________________________________________________ 

 _____________________________________________________________ 

 __________________________________________________________________ 

    _________________________________  _____________________________ 

2.

 1)     2)

3.

 1)  100,000  2)  100,000-500,000 

 3) 500,001-1,000,000  4)  1,000,000 

4.

 1)  1     2)  1-2 

 3)  3-4      4)  4 

5.

 1) 1      2)  2-3 

 3)  4-6      4)  6 

6.

 1)  10,000  2)  10,000-30,000 

 3) 30,001-50,000  4)  50,001-70,000 

 5) 70,001-100,000  6)  100,000 
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 2 

1.  (  1 )

 1)  2) 

 3)  4) 

 5)      6)

 7)  8)

 9)  10)

2.  (  1 )

 1)  2)

 3)  4)

 5)     6) 

 7)  ( ) ______________________________________________ 

3.

 1)  2  2)  2 

 3)  1     4)  2 

 5)  1     6)  ........................................

4.

( ) ( )

 1    

 1-6    

 6-12    

 12    

 6-12    

 12    
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5.

 1)  2)  2-7 

 3)  8-30     4)  30 

6.  (  1 )

 1)  2) 

 3)  4) 

 5)  6)

 7)  8)

 9)  10)  ................................................. 

7.  (  1 )

 1)  2) 

 3)  4) 

 5)  6)

 7)  8)

 9)  10)  ................................................. 

8.

 1)     2) 

 3) 

9.

 1)      2)  ............................................ 

10.

 1)  2) 

 3)     4)

 5)  6)  ....................................................... 
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11.

( ) ( )

 1    

 1-6    

 6-12    

 12    

 6-12    

 12    

12.  (  1 )

 1)     2) 

 3)  4) 

 5)  6) 

 7)  8)

 9)     10)  ( )

 11)  ................................................................................................................. 

 3 

 ............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................

............................................................................................................................................................
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 ( )

----------------------------------------------------------------------------------------------------

 1 

1.  ___________________________________________________________________ 

 _____________________________________________________________ 

 __________________________________________________________________ 

    _________________________________  _____________________________ 

 ___________________________________________________

 _______________________________________________________________ 

2. _______________________________________________________

 __________________________  _________________________ 

 ________  ______________________________ 

 ______________________________________________________ 

 ______________________________________________________ 

  ______________________________________________________ 

 ( , - ) ______________________ 

     ___________________________________________________________________________ 
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3.  __________________________________________________ 

    ____________________________________________________________________________ 

4.  __________  ________  _____________________ 

 __________________  ________________ -

    ____________________________  _____________________ 

5.  ______________________________________________________________ 

_______________  _________________________ 

6.  __________________________________________________________ 

    ____________________________________________________________________________ 

 ____________________  _________________________________

 ___________________________  _____________ 

7.  ____________________________________________ 

    ____________________________________________________________________________ 

 ________________________________________ 

 ________________________________________________________ 

8.  _________________________________________________________

 ______________________________________________________

9.  _______________________________________________________ 

 ______________________________________________________ 

10.  ______________________________________________________________ 

 _________________________________________________ 

 _________________________________________________________________ 
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11.  ( ) __________________________________ 

     ___________________________________________________________________________ 

     ___________________________________________________________________________ 

 __________________________________________________________ 

 ______________________________________________________________ 

 _______________________________________________ 

 __________________________________________________ 

 ___________________________________________ 

12.  ________________________________________________ 

 __________________________________________________________ 

 _________________________________________________________ 

 ___________________________________________________________ 

13.  ______________________________ 

      __________________________________________________________________________ 

14.  ___________________________________________ 

      __________________________________________________________________________ 

     ___________________________________________________________________________ 
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.

   

 3 . . 2549 

 4  4  20 

 3 

500,000  300,000  20 

50 -  30,000-500,000 

 3 

 4 

 2% 

 20% 

   

 200  1,500 

 2-6 
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 10 . . .  9 

 2552 

 21  15  2  2 

 14  2x10  6  2x4  4 

 3x4  4  1,500,000  ( )

 500,000  4 

 7  7 

 2  1 

 2 

 75  75 

  4,000 – 27,000 

 ( ) -  200,000 

-

 2 

 40 
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 5-10  1 

(  1,800 )  10 

-  1 

  1  10 -

 1  1  

-  2 

 2 

 3  1 

 2 

5  60 

 10  2  (

 20 )

  7-10 

 5,000 

 3  A  5  B 

 30  C  

 7 

 1 

   

 30-32  3-4 
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 3 

 (  20  450 )

    1 

 200  4,000 

 2 
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 54 

1

208  3 . . .

053-851606

2

145/4  4 . . .

053-869406

3

 C 209 

051-7965224

4

63/7 . . . .

053-815162
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5

 Dena 

.

-

6

100  5 . . .

053-412501

7

053-215297

8

053-850735
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9

 (  1) 

089-7555568

10

 (  2) 

089-7555568

11

36/6  13 . . .

085-8652112

12

 34-35 . .

.

084-1773320
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13

63/19 . . . .

086-6598433

14

. .

 46-51 . - .

053-412313

15

- . . .

-

16

 31-32 

053-275026
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17

 65 . . .

089-4303290

18

237  1 . - . . .

083-2034974

19

55/7  3 . . .

053-117387

20

. . .

-
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21

126  5 . . .

053-323390

22

085-0414187
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 55  21  2551 

  MOR  MLR   MRR   

 7.5000 7.2500 7.7500 

 7.5000 7.2500 7.7500 

 7.5000 7.2500 7.7500 

 7.5000 7.2500 7.7500 

 8.0000 7.5000 8.0000 

 8.0000 7.5000 8.0000 

 7.7500 7.5000 8.0000 

 8.2000 7.7500 8.4500 

 7.7500 7.5000 8.1250 

( ) 8.5000 8.2500 9.5000 

 7.7500 7.5000 8.2500 

 7.7500 7.5000 8.0000 

 8.7500 8.0000 8.5000 

 8.0000 7.7500 8.2500 

 7.7500 7.2500 8.0000 

 8.0000 7.7500 8.2500 

 8.3500 7.8500 8.3500 

 7.9056 7.5611 8.1486 



92

 56

1,759,350     

7.56%      

60     

35,303.95     

      

 1 24,220.04 11,083.91 1,735,129.96   

 2 24,372.63 10,931.32 1,710,757.33   

 3 24,526.18 10,777.77 1,686,231.15   

 4 24,680.69 10,623.26 1,661,550.46   

 5 24,836.18 10,467.77 1,636,714.28   

 6 24,992.65 10,311.30 1,611,721.63   

 7 25,150.10 10,153.85 1,586,571.52   

 8 25,308.55 9,995.40 1,561,262.98   

 9 25,467.99 9,835.96 1,535,794.98   

 10 25,628.44 9,675.51 1,510,166.54   

 11 25,789.90 9,514.05 1,484,376.65  1 300,925.73 

 12 25,952.38 9,351.57 1,458,424.27  1 122,721.65 

 13 26,115.88 9,188.07 1,432,308.39   

 14 26,280.41 9,023.54 1,406,027.99   

 15 26,445.97 8,857.98 1,379,582.02   

 16 26,612.58 8,691.37 1,352,969.43   

 17 26,780.24 8,523.71 1,326,189.19   

 18 26,948.96 8,354.99 1,299,240.24   

 19 27,118.74 8,185.21 1,272,121.50   

 20 27,289.58 8,014.37 1,244,831.92   

 21 27,461.51 7,842.44 1,217,370.41   
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 22 27,634.52 7,669.43 1,189,735.90   

 23 27,808.61 7,495.34 1,161,927.28  2 324,480.79 

 24 27,983.81 7,320.14 1,133,943.48  2 99,166.59 

 25 28,160.10 7,143.84 1,105,783.37   

 26 28,337.51 6,966.44 1,077,445.86   

 27 28,516.04 6,787.91 1,048,929.82   

 28 28,695.69 6,608.26 1,020,234.13   

 29 28,876.47 6,427.48 991,357.65   

 30 29,058.40 6,245.55 962,299.26   

 31 29,241.46 6,062.49 933,057.79   

 32 29,425.68 5,878.26 903,632.11   

 33 29,611.07 5,692.88 874,021.04   

 34 29,797.62 5,506.33 844,223.43   

 35 29,985.34 5,318.61 814,238.09  3 349,879.64 

 36 30,174.25 5,129.70 784,063.84  3 73,767.75 

 37 30,364.35 4,939.60 753,699.49   

 38 30,555.64 4,748.31 723,143.85   

 39 30,748.14 4,555.81 692,395.71   

 40 30,941.86 4,362.09 661,453.85   

 41 31,136.79 4,167.16 630,317.06   

 42 31,332.95 3,971.00 598,984.11   

 43 31,530.35 3,773.60 567,453.76   

 44 31,728.99 3,574.96 535,724.77   

 45 31,928.88 3,375.07 503,795.89   

 46 32,130.03 3,173.91 471,665.86   

 47 32,332.45 2,971.49 439,333.40  4 377,266.58 

 48 32,536.15 2,767.80 406,797.25  4 46,380.80 
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 49 32,741.13 2,562.82 374,056.13   

 50 32,947.40 2,356.55 341,108.73   

 51 33,154.96 2,148.99 307,953.77   

 52 33,363.84 1,940.11 274,589.93   

 53 33,574.03 1,729.92 241,015.90   

 54 33,785.55 1,518.40 207,230.35   

 55 33,998.40 1,305.55 173,231.95   

 56 34,212.59 1,091.36 139,019.36   

 57 34,428.13 875.82 104,591.24    

 58 34,645.02 658.92 69,946.21   

 59 34,863.29 440.66 35,082.93  5 406,797.25 

 60 35,082.93 221.02 0.00  5 16,850.13 
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 57

( ) ( ) ( )

0 - 150,000  30,000 

150,001 - 500,000 10   ( ) 0 

500,001 - 1,000,000 20   2  0 

1,000,001 - 4,000,000 30   0 

4,000,001  37  30,000

( )

(

)

1 -104,051 

150,000 0 0 0 0 

0

400,000 10 0 0 0 

500,000 20 0 0 0 

3,000,000 30 0 0 0 

37 0 None 0 

2 735,799 

150,000 0 150,000 549,257 0 

74,851

400,000 10 350,000 199,257 35,000 

500,000 20 199,257 0 39,851 

3,000,000 30 0 0 0 

37 0 None 0 

3 917,272 

150,000 0 150,000 724,228 0 

109,846

400,000 10 350,000 374,228 35,000 

500,000 20 374,228 0 74,846 

3,000,000 30 0 0 0 

37 0 None 0 
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( )

(

)

4 1,100,842 

150,000 0 150,000 901,336 0 

150,401

400,000 10 350,000 551,336 35,000 

500,000 20 500,000 51,336 100,000 

3,000,000 30 51,336 0 15,401 

37 0 None 0 

5 1,294,378 

150,000 0 150,000 1,088,481 0 

206,544

400,000 10 350,000 738,481 35,000 

500,000 20 500,000 238,481 100,000 

3,000,000 30 238,481 0 71,544 

37 0 None 0 
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.

1

     “ ” (Nishiki) 

 “ ” (Koi) 

 “ ” (Fancy Carp) 

 (

, 2547: 18)

“ ”

 “ ” (

)  “ - ” ( )

   

 50-70  ( , 2547: 148)

 226 

“ ” .  3 

    

. . 2493 
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2

   

 13  ( , 2546:1) 

  1.  (KOHAKU) " "  " "

-  (Ippon Hi), 

-  (Inazuma-Kohaku), -  (Nidan Kohaku), -  (Nidan Hi)  -

 (SandanMoyo), -  (Sandan Hi) -  (SandanMoyo), -

(Yondan-Kohaku), -  (Yondan Hi)  -  (Yondan Moyo), -

(Kuchibeni-Kohaku), -  (Maruten-Kohaku), -  (Doitsu-Kohaku), 

-  (Menkaburi-Kohaku), -  (Hanatsuki-Kohaku), 

(Napoleon),  (Gotenzakura),  (Shiromuji),  (Akamuji), -

 (Aka-Hajiro), -  (Fuji-Kohaku) 

2. -  (TAISHO-SANSHOKU)  “ ”

. . 1912 " "  3 

-  (Aka-Sanshoku), -
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 (Nidan  Sanshoku), -  (Sandsn-Sanshoku), -  (Yondan-

Sanshoku), -  (Kuchibeni-Sanshoku), -  (Maruten-Sanshoku), 

-  (Doitsu-Sanshoku), -  (Fuji-Sanshoku), -  (Tsubaki-Sanshoku) 

   3. -  (SHOWA-SANSHOKU) " "

. . 1927 " "  3 

  3  

-  (Hi-Showa), 

-  (Boke-Showa), -  (Maruten-Showa), -  (Doitsu-Shohwa), 

-  (Kindai-Showa) 

   4. -  (UTSURI-MONO) " "

-  (Shiro-

Utsuri), -  (Hi-Utsuri), -  (Ki-Utsuri) 

   5.  (BEKKO) " "

-  (Shiro-Bekko), -  (Aka-

Bekko), -  (Ki-Bekko), -  (Doitsu-Bekko)

    6.  (ASAGI, SHUSUI) " "

 " "

 ( )
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 7.  (KOROMO) " "

-  (Ai-Koromo)  

- , -  (Budo-Koromo), -  (Sumi-

Koromo) -  (Ai-goromo), -

(Sumi-goromo)

   8. -  (HIKARI-MUJIMONO or OGON) " "

 " "

" "  Platinum-Ogon ,

Orange-Ogon

 (Ogon), 

-  (Platinum-Ogon), -  (Yamabuki-Ogon), -

(Orange-Ogon), -  (Kin-Mutsuba), -  (Gin Mutsuba), -  (Doisu-

Ogon)

   9. -  (HIKARI-MOYOMONO) " "  "

"

-  (Yamabuki-Hariwake),  (Kujaku) 

    10. -  (HIKARI-UTSURIMONO) 

 (Gin-Showa)  (Kin-Ki-Utsuri) 

11.  (KAWARIMONO) " "

 " "
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(Karasugoi)  (Chagoi),  (Midorigoi) 

,

 (Karasugoi),  (Hajiro),  (Kagashiro), 

 (Yotsushiro),  (Suminagashi), ,  (Mutsukawabake), 

(Kumonryu),  (Kigoi),  (Chagoi),  (Midorigoi),  (Aka-

Mutsuba), -  (Shiro-Mutsuba),  (Goshiki), -  (Kanako-Kohaku), 

-  (Kanoko-Sanko), -  (Kanoko-Showa), - -  (Kage-

Shiri-Utsuri), -  (Kage-Hi-Utsuri), -  (Kage-Showa), 

(Karashigoi), -  (Ochiba-shigure) 

   12.  (KINGINRIN) " "  " "  " "

 (Kinginrin-Kohaku) 

 (Kinginrin-Bekko) 

,

   13.  (TANCHO) " "

-  (Tancho-Kohaku), -  (Tancho-Sanke), -  (Tancho-

Showa)
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   - -  (Tancho-Platinum-Ginrin) 

   - -  (Tancho-Showa-Sanshoku) 

-  (Platinum-Doitsu) 

   -  (Hi-Utsuri)

   -  (Shiro-Bekko)

3

1.

1.1  (Lerneosis) 

 6 – 12   0.5 – 1.2  

    0.1 ppm.    5  

  1

1.2  (Argulus)    5-10  

    0.1 ppm.    5  

  1

1.3  (Ich)   White Spot  

  0.5-1.0  

     0.1  4-7

1.4  (Fungus)  

  7
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 2% (  2   10  )

  1  ppm.   10   4-7

1.5  (Fluke)  

 0.25 ppm.    3  

  50 ppm.

1.6 ,   (Sliminess  Disease)  

  1    1  

  10%   1 .   4-5

1.7   (Epistylis Disease)  

  5  

  0.2    4    0.1 

3

1.8  (Plistopho rosis)  

2.

  2.1   (Bacterial Hemorrhagic Septicemial)  

  10ppm.   5-7 
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  2.2   (Dropsy)  

  1.0  ppm.   10

  2.3   (Columanris Disease)  

  1    1  

  3-4    1.0  ppm.    10    3-4  

( )

 3-5  ppm.   3-5

3.

  3.1   (Lymphocystis)  

  3.2   (Abdominal Dropsy)  

4.

  4.1   (Cyclokita)  

  1-2

  0.5%  (   100  )

  0.3 ppm.   1

  4.2   (Air Bladder Disease)  
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  4.3   (Intestinal Inflammation)  

  4.4   (Gas Bubble Disease)  

  8 ppm.  

 0.5  ppm.

  4.5   (Cuts and Abrasion)  

  4.6   (Myxosporidea)  

 1-2

 0.5 ppm. 

  4.7   (Cold)  

  1   1   3-4

  4.8  

  1   1   3-4
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  4.9    (Spinal Paralysis)  

  4.10   (Taishoku)  

  4.11   (Epidermal Proliserous Disease)  

 Kohaku    Taisho Sanshoku  

  4.12   (Muscular Dystrophy)  

4.13  (Whirling Disease)  

  1-2  

   

  4.14   (Phildmetroides Disease)  
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4.  (Aquaculture Farm Management) 

   

 ( ,  2549: )

   

   4.1. 

 (Demand) 

 (Over Production) 

 (Purchasing Power) 

 GAP (Good Agricultural 

Practice)

   4.2. 

-

-
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   4.3. 

   4.4. 

5.

   5.1 

    

   1. 

 (Water Shed) 

 5 - 10 

 1  4 - 

6

   2. 
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   3. 

   4. 

   5. 

    6. 

 50 

 100  150  200 

   5.2

   

   1. 

 2 - 3  10  10 -

20  20 

   2.  1 

 1 - 5  5 

   3.  50  50 - 100 

 100 

   5.3

   

 20 -30  40 – 50 

 10  10 
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 7 

   1.  (Reservoir)  4 -30  2 - 4 

   2. -

-

-  0.5 - 4  (800-

6,400 )  1.5 

-  2 

-

 (3-6 )

 50 - -

-

   3.  (Hatchery)

-
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    3.1 -

- -

 2  3 x 1.5  1 

-

-  1  1 

-

- - -

    3.2 

-

    3.3 

 2 

 2 

 (Gravity Filter)  (Reversing Filter) 

2

      3.4  (Hatching Tank) 

 3 
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 8 
    3.5  (Nursery Pond) 

-

 4 

 2,200 

    3.6  (Airation) 

 (Ammonia) 

 1-1.5 

   4. 

 0.5-1 

 0.8-1 

 1 

 200,000  0.5 
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   5.  (Fingerling Pond) 

 0.5-2  1-1.5 

   6.  (Rearing Pond)  1-4  1.5-2 

 2-4 

 3  6  12 

   5.4 

   1. 

   2. 

   3. 

   4.  2-3 

 4 

 1.50-2.00 

 40-50 

 2  1 

 5-10 

1:1  1:1.5:2 
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   5.  2 

 40  50 

 20 

 9 

   

 2 

 1  2 
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 10 
   6. 

 25 

   

   5.5.

   

   1.  2-3  2x5x1.5 

 1-2 

   2. 

 5-6 

 8-10  3  2.5 x 8  1.5 

 2.5 x 3  1.5  25 
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   3. 

 2-3  2 

    

 1.5 

 1 x 5 x 2.5  0.2 

 2 x 4 x 2 

 6  1.5  5 x 5 x 2.5 

 10 x 5 x 2.5  15  16  5 - 7.5 

 10 

 2 

 5.6. 

   

 1-3 

   1. 

   2. 

   3. 

 4-5 

 1 
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 1-2 

 1  10 

   4. 

 10 - 20 

 1  1 

 110-120 

 10% 

   5.7.

   1.  7 

   2. 

   3.  2-3 

   4.  30-50 

 2-3 

   5.  1  3-5 
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   6. 

   5.8.

   

 3-5  5-10 

   5.9.

   

 5 - 10 
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 5.10. 

   

 4 

   1.  (Extensive) 

 10-50 

 200 

   2.  (Semi-Intensive) 

 400-1,000 

   3.  (Intensive) 

 Trout 

 2 

    4.  (Super Intensive) 

 Salmon 

Salmon  2,000 

   5.11.

   

 80 %  15 % 

 5% 
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   1. 

   1.1 

 40 % 

 10 % 

   

   1.2 

 6-

12  1 

 4-6 

   -  300 - 400 12  (

 1 )

    2. 
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   2.1 

   

 1-1.5 

 3-5 

 5-10  15-20  50-100 

 3-4 

   2.2 

 18-25% ( )

 40 % 

 5-6  2 

 1 
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   2.3 

 10-20  4-8 

 150-100  200-400 

  3. 

 1-3 

 1-10 

   3.1  ( )

   3.2 

 6,000-10,000  1,000-

2,000  4-7  8,000-10,000 

   3.3 

 2 

 4-6 

   3.4  2 

 (

)
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   5.12. 

   

   1. -

-

   1.1 -

-

-

   1.2 -

-

- -

 1-2  3 - 4 

 -  3-5 

 30-35 

   5.13. -

   -

-

 2 

   1. 
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-  1 

-

 100  30 

   2. 

 2-8 

   5.14. 

   

   1.  (Control Natural Method) 

 , 

-  100  1  50  8-11 

   1.1  Dubisc 

 60-100 .2  20 - 30  50 

-  3  (  1  2 )  1 - 2 

 3 - 7 
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   1.2 

 40  5 

 2  12 .  Kakaban  7  5 

.  1  25 - 30 

    1.3 

   2.  (Artificial Propagation) 

 GtH 

 0.8 % 

 0.5-2  0.5 - 1  1 

-

 3 

   1.  (Wet Methods) 

-

 0.5-1 

   2.  (Dry method) 
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 11 
   3.  (Modified Dry Method)  2 

 1 - 2 

 1 

 0.7% 

 2  MS-222  10 

 25  1,000  GSI 

   4. 

 Rining Solution  Urea 30  40  10  10 

- 20 %  3 - 5  Rining 10  Rising 

 Tannin  Tannin 
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 0.7%  1 - 2  1-2 

   5. 

(polyspermy)

 (Cortical 

Alveoli)

 (Water Hardening) 

 2 

 2 

(Pronyclei)  (Polar Body) 

 (Zygote)  Chromosome 

 Chromosome  New Genotype 

(Blastopore)  2 - 4 

   5.15. 

   

 3 

 Fry 
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 30-45 

 Fingerling 

   1. 

 2 

    .  10-15 

Chorella sp  Spirulina sp  Rotifer ( 

Brachionus spp ) Artemia spp  Moina spp 

 5-7 

    .  30-40 

   2. 

 Rotifer 

 50  500  4  15 % 

 100  2,500  7  5-10 % 

 5 - 6  2 3-4 

  3. 
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 3.1 

.  Derris sp  Rotenone 

 1.5  1  1 

 7 

   .  Saponin 

 68  1  5 - 10 

  3.2 

.  NH4 , 

H2S

.

  3.3 

. -  (Buffer) 

 6.5-8.5 

   .

   .

   .  (

)

   .

   .
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 58 -

   .

 50 

   .

 250-300 

   .

   3.4 

   .

   . -

 4 

   - 

   - 

   - 

   - 

 (N)  (P)  (K) 
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 50-100 

   .

1.  200 - 250 

2.  1,200 - 1,500 

3.  600 - 700 

   

 3-5 

   3.6 

 1,000-2,000 

   3.7 

   .

 50 

   .

 3 

   .

 (Back Swimmer) 
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   .

 30 

(Dipterex)  0.25  3 - 5 

   3.8 

   5.16.  (Harvest and Transportation) 
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   1.  1 

 1 

   2.  1-2  3-10 

 2 

   3. -

 1-2 

   4. 

 10-20  200-400 
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   5.17 

   1. 

    1.1. 

 10 ppm.  0.1 %  1 

 15 ppm.  6 

 (Acriflavin) 

 1 ppm.  12 

 3 

     1.2. 

 24 

    1.3. 
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     1.4. 

   2. 

 2 

    2.1. 

-

-

 (aerator) 

    2.2. 

 2  3  3  4 
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 12 

   .

 20 x 30 

 2-3 

   .

 1 

3  1 4

   .

 2  3  3  4 

   .

 2-3 
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   3. 

    3.1. 

    3.2. 

    3.3. 

    3.4 

 1 x 2  0.5 
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  10    2521

 2542

2541-2547

   2547- 


