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: (F=51.80, P<0.01)
(F=22.58, P<0.01) (F=22.40, P<0.01)

, NH3-N
, NH3-N

(F=44.93, P<0.01) (F=6.70, P<0.01)

(F=11.47, P<0.01) (F=7.05, (F=6.68, P<0.01) (F=9.22, P<0.01)
P<0.01) (F=6.04, P=0.01) (F=103.38, P<0.01)
(F=4.89, P<0.05) (F=4.17, (F=452.89, P<0.01) (F=422.72,
P<0.05) (F=5.16, P<0.05) P<0.01) (F=97.42, P<0.01)
(F=88.42, P<0.01) NHs-N
1.00 , 445.2249, :
2.00 : 465.10ug9, NH3-N , 36.38ug
: 501.46ug , NH3-N 3.00
, , NHz-N :
(F=8.31, 66.04ug :
P<0.01) NH3-N
, (F=131.23, P<0.01) Duncan ,
1.00 , 6.03J, NH3-N
, 6.79J ,
(F=8.42, P<0.01) , ,
2.2 NHs-N
(F=83.54, P<0.01) Duncan ,
NH3-N NH3-N
2 , NH3-N
1 [ng O/( - h)]
(ng O ) )

Tab.1 Oxygen consumption rate [ug O,/(fish- h)], total oxygen consumption (ug O/fish), and metabolism energy (J) during
embryonic and larval development of O. potamophila under different salinities

1.00

2.00

3.00

4.00

0.039-0.001°
0.0452-0.004°
0.1524-0.004%
0.199--0.012°
0.216=0.014%®
0.2862-0.013%
0.7052-0.024°
1.606=0.011°
1.500+0.133?
501.46413.47°
6.792-0.18°

0.024-0.001°
0.024==0.003"
0.1320.007"
0.1622=0.010°
0.187--0.030°
0.256=0.024°
0.620==0.037°
1.5242-0.026°
1.2202-0.075"
445.22+12.66°
6.0320.017"

0.024-0.003°
0.027==0.004°
0.140==0.009°
0.19740.015*
0.189-4-0.023*
0.268==0.006™
0.613==0.050°
1.6044-0.053"
1.30920.122°
465.102=14.09"
6.3020.19"

0.046=-0.004°
0.022=-0.001°
0.122=0.011°
0.21140.004%*
0.2320.003"
0.287==0.005"
0.713-0.051°
1.6144-0.039°
1.258+0.133°
491.76420.13*
6.660.27*

0.034-0.001¢
0.03424-0.004°
0.188--0.013¢
0.230=0.018
0.253--0.008°
0.307=0.012

Duncan

(P<0.05)
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2 NH3-N
NH3-N (g N/ ) )
Tab.2 NHs;-N excretion rate [ug N/(fish- h)], total NH3-N excretion (ug N/fish), and excretion energy (J) during embryonic

[mg N/C - h)]

and larval development of O. potamophila under different salinities

1.00

2.00

3.00

4.00

0.0022=-0.0004*
0.0043+0.0008°
0.0096=-0.0011%
0.01482-0.0012%
0.02740.0005°
0.0387=0.0015°
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0.0082+0.0015°
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0.0342=-0.0008°

0.08550.0021°

0.0907+0.0018° 0.1295-0.0043" 0.125620.0022° 0.1060=0.0042° —
NH3_N a b c d
36.38%1.16 44.3842.11 49.11+2.36 66.04=23.38 —
0.90+0.03% 1.10==0.05" 1.22+0.06° 1.64=-0.08° —
: NH;-N Duncan (P<0.05)
2.3 () (R)
(P<0.01),
(0 :N) 3 , (G)
O:N (F = 45.38, P<0.01) 1.00 ,
, 10.07J; 2.00 , 9.68J;
(F = 574.25, P<0.01) , 9.47J; 3.00
(F = 331.61, P<0.01) (F , 8.95J
=355.03, P<0.01) O:N , .
2.4 ,
1.00 2.00 3.00 4 , ,
, 4 , C=U+R+G
, © 1.00 2.00 3.00 4
(F = 0.16, P = 0.92); 5
3 (© N)

Tab.3 Oxygen nitrogen ratio (O N) during embryonic and larval development of O. potamophila
under different salinities

11.26° 17.26° 13.78°

1.00 8.51° 12.10° 10.03°

2.00 8.99° 9.97° 9.47°

3.00 5.67¢ 10.68° 7.45°
Duncan (P<0.05)
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4

Tab.4 Energy component (Mean) during embryonic and larval development of O. potamophila under
different salinities

Q)]
C U R G
17.162 0.90% 6.79% 9.47%
1.00 17.20° 1.10° 6.03° 10.07°
2.00 17.20% 1.22¢ 6.30% 9.68%
3.00 17.25% 1.64¢ 6.66% 8.95°
Duncan (P<0.05)
5
Tab.5 Energy budget during embryonic and larval development of O. potamophila under different salinities
(%)
C= U+ R+ G
100 5.24 39.57 55.19
1.00 100 6.40 35.06 58.55
2.00 100 7.09 36.63 56.28
3.00 100 9.51 38.61 51.88
1.00 , 58.55% al, 1985) (1998)
) ) 2.00 , 2.5
56.28% ,
3.00 , 51.88% 1.00
3.00
3.1 NH;-N !
’ 1.00
(Furspan, 1984) NH;-N ,
NH3-N
1 (
, 1998) ,
) , NH3-N
, 1% : NH3-N
5% 10% ( 0.3 15 3.0), ) ) NH3-N

' ’ 1 l NH3'N
(Lam et
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EFFECT OF SALINITY ON ENERGY BUDGET DURING EMBRYONIC AND
LARVAL DEVELOPMENT OF ODONTOBUTIS POTAMOPHILA

HU Xian-Cheng"? ~ZHOU Zhong-Liang?>, ZHAO Yun-Long?, WANG Yan',
QIN Fen?, XU Xiao-Qian?

(1. Key Laboratory of Animal Biology, Chongging Normal University, Chongging, 400047; 2. School of Life Science, East
China Normal University, Shanghai, 200062)

Abstract Using a system of fish-bioenergetics, the energy conversion of Odontobutis potamophila (GUnther)

during embryonic and larval development was studied under different salinities of 0.00, 1.00, 2.00, 3.00 and 4.00.
The results show that the salinity effects on oxygen consumption rate and NH3-N excretion rate were significant.
The oxygen consumption rate was the minimum at salinity of 1.00. The NH3-N excretion rate was the minimum at
salinity of 0.00 and increased gradually with the increase in salinity. The salinity effect on energy budget was also
significant. At salinity of 1.00, the proportion of food energy allocated to metabolism (R/C) was the minimum
(35.06%), and that to growth (G/C) was the maximum (58.55%). The mode of energy allocation at salinity of 1.00
was the best.

Key words Odontobutis potamophila (GUnther), Embryo, Larval fish, Salinity, Oxygen consumption

rate, NH;-N excretion rate, Energy budget



