30 4 Vol.30 No.4
2006 8 JOURNAL OF FISHERIES OF CHINA Aug. 2006

1000 - 0615 2006 04 — 0571 - 06

12 1 1 1 1

1. 430072
2. 434025

S 963 A

Comparison of growth body contents and feed utilization of
Jian carp Cyprinus carpio var.Jian and allogynogenetic
silver crucian carp Carassius auratus gibelio
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Abstract In order to investigate the difference in utilization of diets with different quality in Jian carp Cyprinus carpio var. Jian and
allogynogenetic silver curcian carp Carassius auratus gibelio  a 55 d growth trial was conducted and low quality diet LQ diet and
high quality diet HQ diet were tested. LQ diet contained 33.91% dietary protein which is mainly from soybean meal while HQ diet
contained 45.59% dietary protein which is mainly from fish meal. The initial average body weights were from 5.58 g to 5.82 g for
two fish strains. The trial was carried out in a system consisting of 12 self circulation 320 L tanks. During the experiment the fish
were fed to satiation twice a day at9 00 and 15 00 and uneaten feed was collected 1 h after feeding and dried. Feces were
collected twice a day at 11 00 and 16 45 from the fecal traps and dried at 70 ‘C. The results show that feed intake was higher in
Jian carp than in allogynogenetic silver curcian carp when fed LQ diet while there was no significant difference between weight gain
feed conversion efficiency protein efficiency rate and apparent digestibility. When fed HQ diet Jian carp showed a lower feed
intake but higher feed conversion efficiency and protein efficiency rate than allogynogenetic silver curcian carp while there was no
significant difference in the weight gain and apparent digestibility of both species. For Jian carp feed intake and protein efficiency rate
for the fish fed HQ diet and LQ diet were not significantly different while the fish fed HQ diet showed higher weight gain feed
conversion efficiency and apparent digestibility. For allogynogenetic silver curcian carp the fish fed HQ diet showed significantly
higher feed intake apparent digestibility weight gain feed conversion efficiency and lower protein efficiency rate. For Jian carp
body contents of dry matter protein lipid and energy for the fish fed HQ diet and LQ diet were significantly higher. For
allogynogenetic silver curcian carp body contents of dry matter and protein was significantly higher while body contents of lipid and
energy were affected by diet qualities. Compared to Jian carp allogynogenetic silver curcian carp showed better utilization when fed
LQ diet while poorer utilization when fed HQ diet.
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12 3-5
2 ~3 mm 60
T 4 C LQ lower quality
HQ higher quality
1
1
Tab.1 Formulation and chemical composition
12 of experimental diets
. . content
ingredients 0 HO
soybean meal % 33.69 0.00
6 fishmeal Russia % 14.60 55.78
wheat % 40.11 34.95
plant oil % 2.54 0.09
vitamin premix' % 2.27 2.29
40% mineral premix®> % 5.33 5.50
choline chloride % 0.45 0.45
30% 6 chromic oxide % 1.00 1.00
chemical composition in dry matter
dry matter % 93.36 93.46
crude protein % 33.91 45.59
crude lipid % 2.41 2.28
ash % 12.64 16.37
gross energy J mg~! 16.03 17.03
Oncohynchus 1. % A 5501.U.
mykiss Salmo salar 7 D, 1001.U. E 51U K1 55
10 2 2 2 5 0.
Cyprinus carpio var. Jian 01 0.5 B 2 10 10 2.
6 % 1 15 25
45 .59 9 32 20 2.5 3.5
0.353 0.162 0.031 0.001
33.91% 0003 0.45
Notes 1. Vitamin premix % premix vitamin A 550 I. U.
vitamin D; 100 I. U. vitamin E 5 I. U. vitamin K 1 choline 55
niacin 10  riboflavin 2  pyridoxine 2  thiamin 2 D-
calciumpantothenate 5 biotin 0. 01 folacin 0. 5 vitamin By, 2
1 ascorbicacid 10 inositol 10. 2. MineralPremix % premix NaCl 1
MgSO; 7H,O 15 NaH,PO, 2H,O 25 KH,PO, 32 Ca H,PO, 2
1.1 H,O 20 FeCsH;0; 5H,0 2.5 CgHyoCaOgs 5H,O 3.5 ZnSO; 7H,O
12 320 L 0.353 MnSO; 4H,O 0.162 CuSO; 5H,O 0.031 CoCly 6H,O 0.
50 L 001 KIO; 0.003 Cellulose 0.45
1h 30 min 500 mL: min~" 1.2
6 mg L' 0.15mg L7! 24 h
28+x1 T 3 AW 25 3
8 00-20 00
30d 55d 9 00 15 00
1w 1h 70 C
6
5.82¢g 5.7¢g 1 1h 70 C
5.6lg 5.58¢g 4 11 00 16 45 70 C
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24 h 3 W, E, E,
9 70 C t 55d Iy
24 h Ip
7 70 C
=100-100C, C5!
% =100-100C, C5 ' N7 ',
% % J mg! (o Cr, 05 Cy Cry 05
% J mg! N, Ny
Cr, 04 8
1.3
=W,-W, Duncan +
SGRy =100 InWp, —InWp, / ¢
SGR, =100 InW,, -InW,, / ¢ 9
Gg =100 InE, —InE, /¢
FR =200 I,/ t W, + W, 21
FCE =100 W,- W, / Iy,
IP =200 Ipp/ t W, + W, P<0.05
PER = W,- W, /Ipp
W, W, W P>0.05
We, Wi P<0.05 2
2
Tab.2 Weight gain and specific growth rates of protein lipid and energy in Jian carp and
allogynogenetic silver crucian carp fed diets with different quality
g %/d %/d %/d
diet species weight gain SGRp SGR,, SGRg
LQ IC 5.64+0.42° 1.12+ 0.05 1.44% 0.27%2 1.46+ 0.27%*
ASCC  4.36+0.87° 1.19+ 0.18* 3.03+ 0.25Y¢ 1.83+ 0.26"*
HQ IC 9.02+0.32° 1.85+ 0.05° 2.20+ 0.02%° 2.05+ 0.10%°
ASCC  8.17+1.17° 1.92+ 0.07° 3.52+ 0.20Y° 2.49+ 0.10Y°
ANOVA P-value
overall 0.0000 0.0000 0.0001 0.0016
diet 0.0001 0.0000 0.0060 0.0008
species 0.6235 0.5677 0.0000 0.0062
x diet x species 0.7412 0.6516 0.4361 0.9195
Duncan XY
ab P<0.05 2

Notes Letters after each means indicate results of multiple range test Duncan’ s procedure . Different capital letters XY indicate significant

differences between fish species for each diet different litter letters ab indicate significant differences between diets for each species P <0.05

2.2
3 P<0.05

P>0.05 P>0.05
P<0.05

P<0.05 P
<0.05



574

Tab.3 Feed rate feed conversion efficiency protein feed rate and protein efficiency rate in Jian carp and

allogynogenetic silver crucian carp fed diets with different quality

%B.W./d % %B.W./d %
diet species FR FCE Ip PER
LQ IC 2.39+0.04% 49.66 +2.01* 0.80+0.01%? 1.47+0.05

ASCC  2.01+0.18Y* 50.31 +4.07° 0.67+0.06Y? 1.50+0.09°
HQ JC 2.28+0.14% 66.03 £2.54%° 1.06+0.04%" 1.47 +0.04%
ASCC  2.59+0.03Y° 59.76 +4.15Y" 1.16+ 0.02Y° 1.32+0.07Y°
ANOVA P-value

overall 0.0022 0.0005 0.0000 0.0083

diet 0.0099 0.0001 0.0000 0.0013

species 0.4632 0.1528 0.5698 0.6762

X diet x species 0.0010 0.0885 0.0007 0.4519

2
Notes Annotation is the same as Tab.2
2.3 P >0.05
4
P<0.05 P>0.05
4

Tab.4 Apparent digestibility of dry matter protein and energy in Jian carp and
allogynogenetic silver curcian carp fed diets with different quality

% apparent digestibility coefficient

diet species dry matter protein energy
LQ JC 85.68+0.88° 95.47+0.69 92.42+0.72°
ASCC 82.94+4.20° 95.27+0.68 91.50+2.35"
HQ ic 88.06+0.75 95.90+0.33 95.45+0.35
ASCC 90.48 £1.60° 96.25+ 0.56 95.71x 0.71°
ANOVA  P-value
overall 0.0207 0.2426 0.0083
diet 0.0060 0.0698 0.0013
species 0.9048 0.8365 0.6762
X diet x species 0.0899 0.4284 0.4519
2

Notes Annotation is the same as Tab.2

2.4

P<0.05

6 “« nou »

P<0.05
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Tab.5 Body composition and energy content per unit wet weight of Jian carp and
allogynogenetic silver curcian carp fed diets with different quality
% % % ¥ mg™!
diet species dry matter protein lipid energy
initial ic 25.93 = 0.46% 13.09+ 0.49 9.00% 0.16% 5.65+ 0.31%
ASCC 21.30+ 1.78Y 12.63+ 1.60 2.95+ 0.15Y 3.88+ 0.32Y
final LQ JC 24.27+ 0.40%*? 12.40+ 0.63* 8.97+ 0.35" 5.9+ 0.09*
ASCC 27.03+ 0.05Y° 13.72+ 0.15° 8.92+ 0.34° 6.17+ 0.26°
HQ ic 29.23+ 0.57° 14.27+ 0.57°  11.80% 0.30%®  6.86% 0.30%°
ASCC 28.30+ 0.78° 14.89+ 1.11° 8.38+ 0.24Y%  6.24% 0.24Y?
ANOVA P-value

overall 0.0000 0.0200 0.0000 0.0111

diet 0.0000 0.0136 0.0002 0.0321

species 0.0178 0.1544 0.0000 0.3659

X diet x species 0.0003 1.5156 0.0000 0.0220

2
Notes Annotation is the same as Tab.2
12 13
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