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(Plakas et al.,1980)

(Penaeus  japonicus)

                                                 
1- Deshimaru, 1981 



   -  -

  

  

 

 1986),Tonazawa &Yamashida,  Teshima  (

 

             

            

     

Murai et al., 1982)(Teshima, Kanacawa & Yamashita, 1966;

(Yamada, Tanaka & Katayama, 1981).



   -  -

  

  

 

 

a

a

C



   -  -

  

  

 

(Cackerell, Francis & Hallidy, 1972)

Maillard

(Cowey, 1979)



   -  -

  

  

 



   -  -

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   -  -

  

  

 

(SGR)

SGR

×  
SGR= 

FCR   (FCR )  

                                      


FCR =   

     

 



FE

FE =
 

 

(PER)

PER=
  



   -  -

  

  

 



 

Npu

 Npu = 
pi

pa-pb
×  

pbpa

pi

 



   -  -

  

  

 

 

1- Lloyd, McDonald & Crampton (1978) 

 

(Dabrowski & Kaushik, 1982)(Hernandorena, 1983)

                                                 
1- Artemia salina 



   -  -

  

  

 

Salmo gairdneri)

Cyprinus carpio))

 

 

S. gairdnevi) )

Salmo salar) ) 

 

 

 

S. gairdnevi) ) 

 

Oncorhynchus nerka

 

 

O. keta 

C. carpio



   -  -

  

  

 

1)1-Walton, Cowey and Adron (1984); 2-Ketola (1983); 3-Mazid et al., (1978); 4-Walton, Cowey and 

Adron (1982); 5-Poston et al., (1977); 6-Barash, poston Rumsey (1982); 7-Walton et al., (1984); 8-

Kloppel and post )1975); 9-Poston Rumsey (1983); 10-Shanks, Gahimer and Halver (1962); 11-Halver 

and Shanks Akiyama et al., (1985a). 

(Taylor, Cowey & Lewis, 1977)

(Ichhponani & Lodhi, 1976(Harper, Benevenga & Wohlhueter, 1970)
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Leucaena 

leucocephalaViciafaba

                                                                                                                             
2- Wieser 

3- Lackner 

1- Artemia Salina 

2- Moina spp. 
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Castell et al., (1970);

Wataabe et al., (1974); Yu 

& Sinnhuber (1972); 

Takeuchi & Watanabe 

(1977)

Coho nYu & Sinnhuber (1979)
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nHUFA

Takeuchi & Watanabe 

(1979); Takeuchi & 

Watanabe (1982)

(Ayu) nnKanazawa (1985) 
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Takeuchi & Watanabe 

(1977a)

(Channel catfish) 
n< Robinson & Lovell (1984) 
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Teshima, Kanazawa, 

Sakamoto Takeuchi, 

Satoh, Watanabe (1980) 
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(Kanazawa, Teshima & Sakamoto, 1985) 

Kanazawa et al., 1983a

; Kanazawa et al.,  1983: Opleganathus fasciatus Kanazawa  et  

al.,  1983a  P. japonicus: Deshimaru, ;  Kanazawa, Teshima & Sakamoto, 

1985 ( Teshima et al., 1982 ; P. monodon: Pascual, 1984 ; 1981  
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(Teshime et al., 1982) P. japonicus



   -  -

  

  

 

nnnn



 

.(Teshima, Kanazawa, Kakuta, 1986)

 



   -  -

  

  

 

n

Calanus

PUFA



   -  -

  

  

 



   -  -

  

  

 

  



D

    D                                       

 

 

 

 

 

 

 



   -  -

  

  

 

 

 

 

(Teshima & Kanazawa, 1971; Teshima, 1983)

P. japonicus

(Deshimaru, 1981; Kanazawa et al., 1971; Teshima et al., 1982; Teshima & Kanazawa, 1986)



   -  -

  

  

 

(EFA)

EFA

(S. gairdneri) 

Flexedacterium sp.Shock

 (O. kisutch) 

 (O. keta)

 

(C. carpio)

(A. japonica)

(O. niloticus) 
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1- Castell et al., (1972) ; 2- Takeuchi and Watanabe (1982) ; 3- Watanabe (1982);  4- Takeuchi and Watanabe 

(1977); 5- Farkas et al., (1977);  6- Takeuchi et al., (1980); 7- Takeuchi, Satoh and Watanabe (1983); 8- Bell et al., (1985). 
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Yu  & Sinnhuber,  1979 

Watanabe, 1979Takeuchi  &Yu & Sinnhuber, 1976

Robinson & Lovell , 1984; Lewis, Marks & Stickney 1985

Takeuchi, Satoh & Watanabe, 1983; Stickney & Wurts, 1986(

(Hendricks et al., 1980, Lee & Sinnhuber, 1972)

(Roehm et al., 1970; Taylor, Mongomery & Lee, 1973)
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1-Soliman, Roberts and Jauncey (1983); 2-Fowler and Banks (1969); 3-Watanabe and Hashimoto 

(1968); 4-Hashimoto et al., (1966); 5-Hata and Kaneda (1980); 6-Murai and Andrews (1974); 7-Park 

(1978); 8-Sakaguchi and Hamaguchi (1969); 9-Cowey et al., (1984); 10-Smith (1979); 11-Moccia et 

al., (1984); 12-Hung, Cho and Slinger (1981) 
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(Singh & Nose, 1967; Bergot & Berque, 1983)

(Phillips et al., 1948; Austreng et al., 1977) 
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 Chiou & Ogino, 1975; Robinson &) 

Wilson, 1985; Anderson et al., 1984; Degani, Viola & Levanon, 1986(

(Fish-Pieper & Pfeffer, 1980; Robinson & Wilson, 1985; Anderson et al., 

1984; Shrimp-Alava & Pascual, 1984; Deshimaru, 1981; Kanazawa, 1983). 

) (Fish – Pieper  &  Plantikow, 1983; Breque, 1983; Robinson & Lovell, 1984

(Fish-Bergot & Breque, 1983) 
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(Anderson et al., 1984 ; Poston, 1986 ; Hilton, Atkinson & Slinger, 1983 ; 
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1- Hilton (1983); 2- Poston (1979); 3- Halver (1980); 4- Andrews, Murai & Page (1980) 
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(Cowey & Sargent, 1979) 

(NRC, 1983) 

(C.major)

(Yone, Toshima, 1979)



 

 

(Cowey, Sargent, 1979)

(Tacon, Knox, Cowey, 1984)

 Cowey, Sargent, 1972; Cho, 

Cowey, Watanabe, 1985; Kanazawa, 1983; Lall, 1979; Nose, Arai, 1979;    

NRC, 1983; Robinson, Wilson, 1985



 

 



 

 



 

 



 

 



 

 



 

 



 

 

(Tacon, De Silva, 1983)
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.(Spinelli, 1980 ; Robinson, Wilson, 1985)

Nakamura, 1982

(Lall, 1979)

)Ketola, 1978; Watanbe, Takeuchi, 

(Ogino, 1980



 

 

 

(C.carpio) 

 

(I. punctatus) 

 

(S. gairdneri) 

(I. punctatus)

(S. gairdneri)

(S. gairdneri)

(S. gairdneri)

(P. japonicus) 

1- Jeng and Sun (1981); 2- Murai, Andrews & Smith (1981); 3- Hilton, Hodson & Slinger 

(1980); 4- Hicks, Hilton & Ferguson (1984); 5- Hilton & Hodson (1983); 6- Gatlin & Wilson 

(1984a); 7- Koyama & Itazawa (1977); 8- Koyama & Itazawa (1977a); 9- Koyama & Itazawa 



 

 

(1979); 10- Roch & maly (1979); 11- Johansson-Sjbeck & Larsson (1979); 12- Tacon & 

Beveridge (1982); 13- Kanazawa, Teshima & Sasaki (1984). 

(Gatlin, Wilson, 1986a)

(Knox, Cowey, Adron, 1982, 1984) 
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(Cho, Kaushik, 1985)

(Nijkamp, van Es, Huisman, 1974)

(Brett, Groves, 1979)
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(Brafield, 1985)Grover (1979)Brett
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F URPC

Cho & 

Kaushik (1985), Brafield (1985), Soofiani & Hawkins (1985), Knights (1985)

(Cho, Kaushik, 1985)



 

 

(NRC, 1983)

(Kobinson, Wilson, 1985)

(Brafield, 

1985)

Brett, 

Groves, 1979

Brett, groves, 1979

Wooton, 1985

Brett, 

groves, 1979; Knights, 1985 

Talbot, 

1985; Knights, 1985



 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 


