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Fig. 1 Relationship between SGR, stated in wet weight (a), dry weight (b), potein (¢) or energy (d),
and ration sizes n the mullet Liza haemat ocheila
1 v
Tab.1 SGR in mullet Liza haematocheila at different ration szes
(%) SGR, (%] d) SGR (%] d) SGR,( %/ d) SGR,( %/ d)
0 - 1.30=%0 18 - 2. 12%0. 17 - 3.89%0. 18* - 3.39%0 19
1 - 0.52%0.0% - 0.91%10. 4 -2.40%0.05" - 1.92%0. 06"
2 0.4610.07¢ 0.80%0.06" - 0.26%0. 04" 0.45%0. 05¢
3 1.01 0. 04’ 1. 66E0. (4 1. 24%0. 06° 2. 08 *0. 08¢
4 1.26%0. 05 2. 17%0. 05° 2. 12%0. 04! 2.9610.07°
2.37%0. 16° 3.91£0.35¢ 4.08%0. 37¢ 5.02%0.37"
1) Duncan s s (p< 0.05)
3 4
2
Tab.2 Relationship baween SGR and ration size in mullet Liza haematocheila
SGR ( %/ d) aZs. e bEs. e N r?
- 0.87%0. 14 0.47%0. 03 24 0.900
- 1.46%0. 19 0.79%0. 05 24 0.928
-3.02%0.28 1.05%0. 07 24 0.916

- 2.48%0.31 1.11%0.07 24 0.911
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2.2 ( 3
3

Tab. 3  Conversion efficiencies in the mullet Lza haemaiochela at different ration sizes

(%) =
K, K, K,

1 - 17. 16 £3. 582 - 8.70%0. 10° - 26.9%2 36

2 6.75%0. 52 1.17%0. 60° 10.00£1. 48

3 9.7310. 25" 8.68F0.20"¢ 26.10%0. 73

4 9. 84%0. %" 11. 74%0. 314 31. 11£0. 76"°

16. 73 £2. 60¢ 21. 66£3. 454 37.35£0.96¢
(Kv) (K») (K<)
, (p<
0.05), 4% (p> 0.05)
2.3
4 (AEe) (AEd)
91.35% 73. 9% , .
[F=26.43, d = (4,130),p< 0.001] (Dur
can ) , 2% 3% 4% (p<
0. 05)
4
Tab. 4 The effect of ration size on absorption efficiencies in energy and dry matter
for the mullet Liza haemat ocheila
(%) N AEe( %) AEd( %)

1 3 85.10%0. 16* 60. 3£ 1. 26

2 3 88.5210. 30" 69.0112.19

3 3 90.81 0. 42¢ 75.2012. 99

4 3 93, 57%0. 38¢ 79. 16+2 41°

6 95.59£0. 00! 84. 050, 09
, (F,KJ/d) (C.kJ/d)
F = 0.0196C + 0.0342 (n= 18, r= 0. 6359,p < 0.01)

2.4

U= a+ bC

LU (mgN/d) (Jd). € (g/d), a
5

b
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5
Tab. 5  Coefficients relating rates of nitrogen excretion to food consumption for mullet Liza haematocheila
ats. e bts. e N r?
(meN d) 1.36%0. %6 29.95%5. 01 24 0.645
(mgN/ d) 0.48%0.21 9.08%1.94 24 0.647
(kJ d) 952. 74+ 150. 21 44.82%17.13 24 0.646
(mgN/ d) 1.84%0.73 39.03%6. 52 24 0.522
2.5
6 (F)
, 4.41% —14.90%, 8. 48% ; (0
, 11. 18% —20.30% , 15.74% ;
(R,) , 4.28% —28.03%,
11. 23%; (R) ,
42.77% —63.76%, 45. 24%; (G) ,
26.99% —37.35%, 19.32% ,
100C = 4.41F + 11. 18U+ 47.06R + 37.35G
6
Tab. 6 Effect of ration size on the energy budget of the mulld Lza haematodhela
(%)  C(kJd) F/C(%) Uc(%) R C(%) R/C(%) R/ C(%) Gl C(%)
1 348036 14.90%0.65 20.30%0.34 91.80%2.35 28.03%0.48 63.76%2.51 - 26.9*2. 3%
2 6.6110.44 11.48%0.81 18.36£0.06 60.1520.76 14.1230.16 46,0410.82 10.00%1.48
3 8.88+0.54 9.19%1.11 16.83%0.30 47.87£1.49 9.58F+0.09 3830%1.40 26.10%0.73
4 13.19%1.95 6.43F0.64 16.58F0.18 44.88t1.03 7.08%0.17 37.79%1.07 32.11%0.76
20.1312.65 4.4120.73 11.18%217 47.06%2.8 4.28%0.40 4277+2.88 37.35£0.%
3.1
Malloy  (19%) (Paralichthys dentatus) ,
(10C) . ( 10—16C)
, 67.9% ,
( Ctengpharyngodon idella) (Acipenser transmontanus) (Cui et d,

1994 1996) ,



6 : 617

3.2
, (Sardinops caerulea) ,  15% —80% ( Lasker,

1962) ; ( Oncorhynchus kisuich) 8—14C 55%
(Averett, 1969) " ( Ergplns suratensis ) 28°C 52%
(Wareen e al, 1967);  ( Pneumatotqphorus japonicus )
60% (Hatanaka et al, 1956), 10% —25% (Welch, 1968)

, 16.73% 21.66%  37.55%,
3.3
68% —99% ( Beamish, 1972; , 1993); ,

, , 22% —87% ( Cui et al, 1994) ,

, , 91.53%,

2

(Xie et al, 197) ;
(Beamish, 1972; Cui et al, 19%) ;
( Elliott, 1976)

2

?

Flowerdew  (1980) , Grerimugil labro-
sus , 18C 73.9%, 24°C
3.4

, 1.2% —12% ,
11. 18% —20. 30% , 15.74%  Kuity(1975)
Rhinomugil corsula 14% —15%,
3.5 (7
Brett (1979) ,

:100C = 27(F+ U) + 4R+ 29G
:100C = 42(F+ U) + 37R+ 206

B

100C = 4.41F + 11. 18U+ 47.06R + 37.35G

1) Averett R C, 1969. Influence of temperature on energy and material util zation by juvenile who salmon. Ph. D. Thesis,

Oregon State Uniy, , Cowallis
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7

Tab. 7  Comparison of parameters for energy budget among the species

(g) (C) e oe e

(kCal) (%) (%) (%)

Grengharyngodon idella 12.90 2 129.7 587 %. 4 14.9
12. 40 22 131.4 50.1 2.7 18.6

13. 86 22 64.6 55.7 21.5 22.8
1200 23 96 6. 56 . 66 32.97

41.75 Ad lib 16.5 2.5 75

97.5 Ad lib 29 29 51.5
1.5 Ad lib 57.2 22 20.2

48 37.9 2.1 30

48 14.1 2.2 65.7
Perau flwiatiatilis 12 14 14. 1 55.1 2.8 24.2
12.6 14 9.8 57.1 19.8 23.1
18.7 14 6.8 70.3 6.1 23.6
Lepomis macaochirus 49.0 15 620 36.0 4.0 20.0

R.0 20 1060 47 33 20

63.0 25 1213 50 30 20
Channa gashua 2.94 23 52.1 41.9 37.4 20.7
2.94 23 26. 07 49. 8 2.2 22.0
2.94 23 2. 93 55.8 2.0 24.2
Salmo trutta 50. 10 3.8 0.28 62.0 5.0 33.0
50. 70 9.5 1.6 36.0 33.0 31.0
50. 10 15 3.84 49.0 2.0 31.0
50. 60 17.8 5.14 66. 0 3.0 31.0
Histro histro 1 7 1.2 33.4 34.8 31.8
13 7 9.5 41.9 24.0 34.1

28 7 19.7 55.1 15.8 29.1

7 6
; s s
, Cui (1988) ,
)
, ( Phacinus phoxinus) (5—157C) ( Sdurus meridionalis) (20—

30C) .
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EFFECT OF RATION SIZE ON THE GROWTH AND ENERGY
BUDGET OF THE MULLET LIZA HAEMATOCHEIIA (T. ET S.)

XIAN Wei— Wei, 7ZHU Xin— Hua
(Institute o Oceanology, The Chinese Academy o Sciences, Qingdao, 266071)

Abstract Effect of ration size on growth and energy balance for the juvenile mullet, Liza haematocheila (T. et
S.), was studied from August to December in 1999 at (24. 0£0.5) "C. The fish were fed commercial pelleted food
at 6 ration sizes from starvation to maximum. A linear relationship existed between raton size and specific growth rate
of the wet body weight, dry body weight, protein and energy content of the mullet, indicating that the conversion eff+
ciency increased with ration size. The maintenance raton of the wet body weight, dry body weight, protein and energy
of the mullet were 1. 851, 1.853, 2.882 and 2.342, respectively. Rates of faecal production and nirogen excretion
increased with ration. At maximum ration size, energy budget equation was yielded as 100C= 4.41F + 11. 18U+

47.06R+ 37.35G.

Key words Liza haanatocheila, Ration size, Growth, Energy budget



