27 5 Vol.27, No.5
2003 10 JOURNAL OF FISHERIES OF CHINA Oct., 2003
: 1000- 0615(2003) 05— 0443- 07
EEH, I B K K
( , , 266071)
, 7 ,
7 ) 3:()) ,
;3 (2) , ;(3) ,
7 7

:Q959. 4; 5965. 399 T A

Bioenergetics models for seven species of marine fish

TANG Qi-sheng, SUN Yao, ZHANG Bo
( Key Laboratory for Sustainable Utilization o Marine Fisheries Resources of Ministry  Agriculiure, Ydlow Sea Fisheries Research Insiitute ,
Chinese Acadeany ¢ Fishay Science, Qingdao 266071, China)

Abstract: Based on flow-through method under the laboratory conditions, the energy budgets were measured and
the bioenergetics models were described for seven species of fish distributed in the Bohai Sea and Yellow Sea
ecosystem. As aresult, the patterns of energy allocation for these seven species of marine fish can be classed into
three categories: (1) lower metaholic consumption and higher growth efficiency, e.g. Schlegel’ s black rockfish
and finespot goby; (2) higher metabolic consumption and lower growth efficiency, e. g. black porgy and fat
greenling; (3) both metabolic consumption and growth efficiency in medium level, e. g. red seabream, tiger
puffer and dhub mackerel. The significant difference of energy budgets in these seven species of marine fish is
presumably related to the species distinction in their ecological habits. In comparison with freshwater carnivorous
fish, the metabolism energy in these seven species of marine fish is higher than that of the average in the relative
freshwater species, indicating that the marine fish should be categorized as those of high metabolic consumption
and low growth efficiency.
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Tab. 1 The conditions of energy budget experiment on seven spedes of marine fish
experiment conditions
fish species (C) s . ( 8)
pee month temperature group number individual number initial weight
S. japonicus 8-9 23.1%05 4 6 39.5%9.2
P. major 9- 10 19.4%0.5 5 5 37.7%6.2
A. schlegeli 9- 10 19.8%0.5 5 3 63.4%13. 4
T. rubripes 9- 10 19.2£0.9 5 4 35.6%4.5
C. stignatias 9- 10 19.10.5 5 2 35.2%+9.4
S. schlegdi 10- 11 14.7%0.5 4 3 30.5%87
H. otakii 10- 11 15.0£1.9 4 20 47.0%6.1
C= Ec*[We(1- m.)/ W,]°t (2)
F= Ers(Wr/ Wa)*t (3)
G= E(,"[(l— m(;)(W;— Wv)/Wa] (4)
,Ec Er Eg , me Mg , W
. Wo s We (W EW,)/2, We , Wr
, L
(2],
U= (Gv- Fy- Gy) x24. 8 (5)
, CN s Fn ; GN ;24. 8
(kl)
R=C- F- U- G (6)
2.1
7 2
2 7
Tab. 2 The biochemical compositions in 7 marine fishes together with their feces and food
. ' (%) (% DW) (% DW) (% DW) (% DW) (% DW)  (kl*g” 'DW)
peaes s|mple water content total nirogen total carbon protein fat ash energy content
fish 69.48 9.18 54. 66 57.38 35. 14 12. 67 26. 42
S. japonicus feces - 3.93 21. 54 25. 46 - - 13. 35
fish 68.74 7.99 49. 95 49. 9 31.72 14. 86 24.43
P. mga feces - 3.84 30. 89 24. 00 - - 18. 15
fish 69.79 8.30 50. 87 51. 88 27.91 13. 27 23.75
A schlegeli feces - 3.18 31.28 19. 8 - - 17.17
fish 70.36 9.79 49. 61 67. 4 20. 11 14.21 21.29
T. rubrpes feces - 4.24 2. 58 26. 50 - - 2.9
fish 66.74 8.96 52.49 56. 00 26.90 10. 68 23. 11
C. stigmatias feces - 4.00 .43 25.00 - - 13.85
fish 67.69 9.67 51.9% 60. 4 25.42 11.73 26.20
S. schlegeli feces - 3.10 35.77 19. 38 - - 15. 65
fish 76.36 9.98 49. 97 68. 63 18 32 15. 31 20.34
H. otakii feces - 4.16 0.2 26. 00 - - 13.85
4 fish fillet” 69.79 9.17 47.73 57.31 16. 80 12. 48 .17
. _peasonatus
* ; DW * means head off and yiscera off; DW- dry, weight
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Tab. 3 Daily consumed energy, feces energy and growth energy kJ* kg™ !
pecies CEsD FESD G £sD
S. japoniaus 1305. 0+ 23.4 9.610.6 282.3%81.7
P. mga 490.61+101.9 13.4%4.5 127.7£2.0
A. schlegei 441.9%31.4 12.1%2.7 65.4%13.2
T. rubripes 552.1£39.6 53.3%6.5 124.4%39.0
C. sigmatias 555.81+123.2 26.4%9.4 191.5+40.6
S. schlegeli 429.4%10.6 16.1%0.8 197.9%£21.5
H. otakii 246.4%115.5 2.5%1.2 30.9%13. 4
7 ; (5)
( 4 4 (D)7
, R 57.1% ~ 87. 1% (2)
R 30.4% ~ 41. 1%,
, 11. 7% ~ 25. 6%
4 7
Tab. 4 Nitrogen budget and excretion energy
species CNEID GNESD FN £SD UN E£SD U ESD
Spoaes grkg™le 7! g kg 47! go kg le - ! grkg™le 7! Klkg™ 1o d-!
S. japonicus 5.86610. 26 0.981£0.284 0. 28 0. 002 4.857%0. 685 120.5%17.0
P. mgor 2.029%0. 22 0.418£0.085 0. 028 0. 009 1.583%0. 334 39.3%83
A. schlegeli 1.828%0. 135 0.214%0.032 0. 021 20. 005 1.593%0. 146 9.5%3.6
T. rubripes 2.238%0. 161 0.572£0.179 0. 174 %0. 021 1.492%£0. 337 37.0%38
C. stignatias 2.299%0. 509 0. 698 1£0.294 0. 076 £0. 016 1.525%0. 337 37.8%9.2
S. schlegdi 1.776%0. (44 0.730£0.079 0. 032%0. 002 1.014%0. 37 25.1%0.9
H. otakii 1.019%0. 478 0. 152%0.066 0. 007 £0. 004 0.860%0. 412 21.3%10.2
3 4 6,7 5
2
2.2 7
3~5 7 ,
2 6 2 2
s 44.3% % ~ 19. 4% 10. 7% ~ 46. 1%;
R (F+ U=16.5%), 9.6% % ~ 11. 7% 7
, 3051 , H(2)
) 3 (3) )
5 6 7
Tab. 5 The metabolism energy kJ kg Lg! Tab.6 Bioenergetics models for 7 marine fish species
species R £SD gecies models
S. japonicus 892 6+ 23.4 S. japonicus 100C= 0.8 F+ 9.2U+ 68. 4R+ 21.6G
P. mgor 310. 2%66. 2 P. mgjor 100C= 2.7F+ 8.0U+ 63. 2R+ 26.0G
A. schlegdi 34.9%31. 4 A. schlegeli 100C= 2.8F+ 8.9U+ 73. 5R+ 14.8G
T. rulrpes 337.4%33. 1 T. rubrpes 100C= 9.7F+ 6. 8U+ 60. 4R+ 23.2G
C. stigmatias 300. 1£69. 6 C. stigmatias 100C= 4.8 F+ 6. 8U+ 54. OR+ 34.5G
S. schlegeli 1%. 3%£10.8 S. schlegeli 100C= 3.7F+ 5.9U+ 44. 3R+ 46.1G
H. otakii 191. 8192, 0 H. oakii ~ 100C= 1.0F+ 8.9U+ 79. 4R+ 10.7G
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, Tab.7 Budget models expressed by assimilation energy
species models

’ S. japoniaus 1004 = 76. OR+ 24. 0G

P. mgor 104 = 70. 8R+ 29. 2G

, , A. schlegeli 104 = 8. 2R+ 16. 8G

T. rbripes 104 = 72. 2R+ 27. 8G

C. stigndatias 104 = 61. IR+ 38.9G

S. schlegdi 104 = 49. OR + 51. 0G

) H. oiakii 104 = 8. IR+ 11. 9G
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