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, 1h ,70C ,70°C 11: 00
, 16: 45 ,70C
6 1 , 1h
1
Tab. 1 Fomulation and chemical composition of experimental dies
Content( % in wet weight)
Ingredient
LQ HQ
Soybean meal 36. 21 0
White fishmeal( Russia) 12.30 52.90
Wheat 39. 60 38.26
Plant oil 3.05 0
Vitamin premix' 0.36 0.36
C Vitamin C 0.11 0.11
M ineral p,-eijZ 7.27 7.27
Chorine chloride 0.10 0. 10
Chromic oxile 1. 00 1.00
( ) Chemical composition (in dry matter)
Dry matter( % ) R.75 92.90
Crude protein( %) %.25 45.44
Crude lipid( %) 4.36 3.30
Ash (%) 13. 4 19.26
Gross energy(J/mg) 17.63 16.80
01,2 [19 1
s 24h De , De= 100~ 100CiN2/ (Nv*
) 5—10 ,710C C2), Ci Cr203 , G2
) Cr03 , N1 , N2
1.3 ;U )
(%) (%) (Jmg (%) ,U= 24.83((v— Fx— Gy): R :
(Jmg) €05 R= C- G- F- U'¥
105C ;

; Phillipson
( Phillipson microbomb calorimeter, Gentry Instruments
Inc. , Aiken,U. S. A) . Bolin "

Cr03
1.4 Cn= GN+ En+ Fn
= Ax+ Iy, Cn (mg/ g/ d), G
(mg/ g/ d), Fn (mg/g/d), En (me/ g/
d), AN (me/ g/ d) C=G
+ R+ F+ U, C (J/g/d) (g)
(J/mg) ;G .

. F ,F= C(1- De),

(Duncan’ s procedure)

Statistica 5.0

2.1

(P< 0. 05)

(P< 0.05),
(P> 0.05)
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2 (meanES. D.)
Tab. 2 Initial body w eight, finial body weigtht and specific growth rate in hybrid carp and hybrid tilapia fed diets with different quality

Diet Fish strain Weg) W(e) Dry matter( % ) SGR( % / d)

LQ 3.85%0. 07 9.37+0. @3% 29, 87%0. 4Xa 1. 6710. 14%a
3.13%0. 8 18. 68£0.39Y 23.31%1.63% 3.29%0. 05"

HQ 3.87%0. 07 15.71%2. 16" 26.2*1.56" 2.63%£0. 4%
3.1610. 01 17.24%+1.85" 26. 6810, 99" 3.19%0. 20"

Result of ANOVA

Overall 0.0028 0.0148 0.0019
Diet 0.0311 0.9917 0. 0055
Fish strain 0.0463 0.2844 0. 1677
X Dietx Fish strain 0.0016 0. 005 0.0016

Duncan : (X.Y) , (a.b)

Supasaipts after means showel the result of multiple range test (Duncan’ s procedure) . Different capital letters(X, Y) showed significant differences between fsh

strain for each diet while different litter letters (a, b) ndicte significant differences between did s for each strain.

Wg): initial body weight
W.(g): final body weight
SGR( %/ d) : specific growth rate= 100( LnW — LoW )/t
2.2 (P> 0.05);
3 2 2 2
2 2
(P<0.0; (P< 0 )
2 o
(P<0.0), s
(P> 0.05; , (P< 0.0)
(P< 0.0), (P> 0.05
3 (mean£S. D.)
Tab.3 Nitogen budge n hybrid carp and hybrid tilapia fed diets with different quality
/ / / / /
o/ g/ d
Diet Fsh strain (mg/g/d)
Fy/ Cx(%) Ex/ Cx( %) Gn/ Cx( %) Ex Ax(%) Gy Ax( %)
LQ 3. 4%0.24% 8.54% 1. 85% 78. 18 £2.34% 13.28%+1.13% 85.45%1. X 14.53%1. 3%
1.31%0.08" 7.2+ 111X 4. 4510, 4" 28. 14X 1. 10 69. 6110. 83" 30.39%0. 83"
HQ 2.9%0 15% 17.35%2. 87" 68. 3£3.45" 14. 62 £1. 24 82.29%1. X 17.71£1. 9%
1.75%0. 12" 9.97%1.89% R.BE3.65" 27.10%£1. 77" 69. 86 2. 577 30. 142, 577
Result of ANOVA
Overall 0.0093 0. 0062 0. 009 0. 0692 0. 0532 0. 0532
Diet 0.9302 0. 0027 0.012 0.9515 0. 2606 0. 2606
Fish strain 0.0480 0. 6293 0. 102 0. 0206 0.0337 0. 0337
x 0.0025 0. 0289 0. 278 0. 1768 0.1361 0. 1361

Diet X Fish drain

2 Annotation is the same as Tab. 2.
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2.3
4 , (P< 0.0,
(P< 0.0 : (P> 0.05)
(P< 0.05); (P< 0.05),
, (P< 0.05),
(P< 0.05),
(P> 0.05; , (P< 0.05)
4 (meanES.D.)
Tab. 4 Energy budget in hybrid carp and hyhrid tilapia fed diets with different quality
/ / /
Diet Fish strain (Jgl d)
C G/C(%) R/ C(%) F/ C(%) U/ C(%)
LQ 1105. 50£76.40% 16. 55£ 1. 10X 64.0E£2 21Xa 12.72%1.382 6. 0320, 18%
Hybrid carp
+ Y + Ya + Ya + a
422.38124. 93 23.13x3.17 58.89x3.23 13.01T0.28 49740, 0¥
Hybrid tilapia
HQ 690. 16£33.57% 18.94%1. 35% 2. 663,27 21. 09%2. 30%
7.30£0.37"
Hybrid carp
+ Y + b + b + Ya
404.03 £26. 59 28.9210.32 2.14T1. % 12.19%2. 46 6.76 0, 39
Hybrid tilapia
Overall 0. 0000 0. 0156 0.0035 0. 0074 0. 0002
Diet 0. 0001 0. 0% 0.0009 0.0147 0. 0000
Fish strain 0. 0386 0. 1349 0.3851 0.9625 0. 1379
X Dietx Fish 0. 0002 0. 1728 0.1422 0. 0041 0. 1518
strain
2 Annotation is the sane as Tab. 2.
[11]
3
2 2 2
2 2
2 2
2 2
.09
, Cui M , s
, ,  13.3% . 8% , 60% —
( 4.87% 19.27%) Carter ' 859121 :
, 64. 45% —78. 18% ,
( 3.9% —6. 0%, Cui , .
12. 6% —18.7% ) 17. 88%
, 17. 34%, ;

28. 5%
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2. 6%

14. 6% —16.7%"

14]
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[17
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1.2% —12% L18]
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6
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6.8%!" 4.97% —1. 0% ,
L3 (1.2%)
[4] [ 6] ( 2 8%
3.4%)
[20]
52. 66% —58. 89% ,
= Bl 62. 3%
52.89% ) , 52.66% —64. 0%,
21l (54. 6%) ,
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COMPARATIVE STUDIES ON NITROGEN BUDGET AND ENERGY BUDGET OF
HYBRID CARP AND HYBRID TILAPIA FED DIETS WITH DIFFERENT QULITIES

YANG YarrOu'2, XIE Showr Q7, XIONG Bang Xi'and YANG Y urr Xia®
(1. Fishaies College, Huawhong Agriaulture University Wuhan, 430070;
2. Insttwe o Hydrobiology, The Chinese Academy o Sdences; S ate Key Laboratory o Freshwate Ecology and Biotechrolggy , Wuhan, 430072)

Abstract: A 53-day growth trial was conducted to investigate nitragen budget and energy budget of hybrid carp ( Gyprinus capio
var. ® X C. capio var. < )and hybrid tilapia ( Oreochromis niloticus @ x 0. aureus < ) fed diets with different quality. Low
quality diet (LQ diet ) and high quality diet (HQ diet) were tested. LQ diet contained 34. 25% dietary protein which is mainly
from soybean meal while HQ diet contained 45.44% dieary protein which is mainly from fish meal. The intial average body
weight of fishes was fran 3. 13g to 3. 87g. The trial was carried out in a system consisting of 12 self- circulation tanks ( volume:
150 L) . During the experiment, dedhlorinated tap waer was added into each tank at the rate of approximate 1500mlL/min. Dis-
solved oxygen was maintained above 5. 76mg/L, ammonia below 0. 098mg/L. and the natural temperaure 24. 2 —28. 5°C. The
light is sunshine light.

At the beginning of the experiment, the fish were deprived of food for one day, and 25 hybrid carp of hybrid tilapia were
randomly seleded, batdrweighed and allocated into each tank. Three tanks were assigned randomly to each combination of fish
strain and diet. During the experiment, the fish were fed to satiation twice a day (a 9:00 and 15: 00) , and uneaten feed was col-
lected 1h after feeding and dried. Feces were collected twice a day (at 11: 00 and 16: 45) from the bottoms of tanks and dried at
70 °C. The effects of diet and fish strain were analyzed ty two-way analysis of variance ( ANOVA). Multiple comparisons
(Duncan’ s procedure) were used to evaluate the significance of strains or dies.

The results showed that, the nitrogen budget and energy budget were significantly affected by both diet and fish strain. When
fed LQ diet, the proportion of nitrogen and energy of food deposied in growth in hybrid tilapia was higher than that in hybrid
carp, while the proportion of exareive nitrogen and excretive energy and metabolism energy in hybrid tilapia was lower than that
in hybrid carp. When fed HQ diet, the proportion of growth nitrogen and growth energy in hybrid tilapia was higher than that in
hybrid carp, while hybrid tilapia had lower proportion of fecal nitrogen and fecal energy than hybrid carp.

In hybrid carp, proportion of growth nitrogen and growth energy were not affected by diet quality while HQ diet resulted in
lower excretive nitrogen and metabolism energy than LQ die. Diet quality did not affect nitrogen budget in hybrid tilapia while HQ
diet resulted in higher growth energy and excretion energy and lower metabolism energy than 1Q diet.

In conclusion, compared to hybrid tilapia, hybrid carp showed poorer utilization of nitrogen and energy when fed two diets
with different quality.

Key words: Hybrid carp; Hybrid tilapia; Nitrogen budget; Energy budget; Diet quality



