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BB BAT BRI R S
1 #MBEFE

1.1 XEIFH
SEE T 2014 4F 4-9 H AE TR EDIK BRI B
ALK 5 2 V5 th W A S SR S b iR A, 7
AR 2666.4 m” (bR E ST 12 ARG, Bk
MK 9 mxTFi 6 mxE 2.5 m, JCIE, JERESIU A
U 30 cm, AR ACHE TR IBIAG, LA UE FE PR
TKNEA A . AL FIFRBCA 1 DEORE LI
WA TR . LIS 4 MAbFHZ, A 4 e, B
2l MERAC+1/2 B4, C 4 AR+ D 4 $0E;
FEAACERL 3 ASEE L 12 A [ R A e £
SERIEAS (R E) A 900~1000 g, 16 /M FE, FlFGE
R b S TR AR A, A 7.6 kg
SEEGHAR], A 41, B 4R C 41 BfE 3 d e
1K, BAFERR RO IKER 200 gk &
i 160 g+Bi 4 ik 250 g B4, C4LM D 4: &K
9:00 F116:00 25 5 ME 1 ¥k, &M 0 g A0 Uk 1a) )
(F 1) HorP, C M D 4 45 KA M £ 4R B 5
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IRNERA e, R KGREFRFAE 1.6 m A2 4y, KR
K, 54 GB 11607-1989 ( kK Tz ) ©,
TRFLI A ML AR RIS IR, B RES 13:00 TR AR S
2h, AN REAR 2:00 FFIRBESE R, S50
8] 55 5H K AR IR Sl 21.5~32.2°C, pH ¥ 7.03~8.93,
RN 3.20~12.02 mg/L,
#1 ALAMRSE
Tab.1 Analysisof ingredientsfor supplemental feed
Y ingredient

/% content

HEH crude protein 32.0
HIZF4E fiber 15.0
K4y ash 12.0
AR lysine 1.8
K43 moisture 10.0
5 calcium 0.6-2.5

BB total phosphorus 0.6-2.2

1.2 HEmEEMLE
2014 4E 9 AR, Scubgiomt, (1) M 13" 1%
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F o8 v R B K AR AR S BT AT . R
s PR AR E PRI R DL 0 [HRIERG N, HE
A Ox (%0) = [(Rsample/ Rstandara) —11%1000, FHorf
X H PC B PN; Ryample AR Z HAE P/
2C B UN/YN, Rytandara SEAREE [ 17 2 AR B
e (RIS 25 {8 20 31 LA AR G F I BRas i ) PDB(32
PR A1) N2 3N, A THEO, AR E 10 AMFE
AR A 1 NARIERE S, FERENLPRIE 1~2 AR E
M, RES 07C F1 6N T IURE I H£0.3%0.
14 FiraHh

KA SPSS 18.0 # T ER ST T, &
XS [ AR BRALAE S VR s . RE ALY . A
BEEWLA Y 07C . 0N O T .l A
SEREAS ¢ K50 AT AN [) A B B 1 2R AR
ISP 67°C F1 0N Y225, LI P<0.05 1R
225 W E KT ARG iR AR e v R R
BB IR A AN ) R 5 A K i kR, A 4
Ol A ) 555 1) 1 40 3 2 7 i sh 40 FD SR A LA
AT 67C M Ttk AR R



280 Hh [ K R A

F 24 8

(0°°C" -0 Cy) [Clx S +(87Ch— 6 Cn) [Cly /=0
Jxt+fr=1

K, foo S REEF B TTERE; [Cly. [Cly 2
FERP AR & 01 Cy B 61°Cy For 6 Cy Ml
OCCy HHEEBIESE, MBI 1% )5 11l; 0 Cv
TN 1 R ik R 7 AL

HALLFE B 240, C 481 D A& E2H
FiEsh . BRE LY AR 3 RIRA Y, ©
14 E XTI R 613C {8 1 BTk 2R 3 LT IsoSou—
rce HHE . ZFEF M Phillips 25U o i S E 7
PRI R ARG B K, TR n B 60
KF nt1 EYPRIEECE STBk ol BE LB, $R4E T
BRI TR G LAV

2 EREHSW

21 HERMEAMSH

AR AL B SR IVL IR B . RS E W) A6 2% 4
K2 PR, 6°C F1 0PN 18 A Ak, EME S
K (=23.8+0.1) %0 F1(10.8+0.4)%0, /N T-YIME 4y
SR (—25.0£0.1)%0 F11(9.1£0.3)%0, J& T D 4A1 C
Ho A, A LHF B 4 .C ZHA D 410 6°C F1 6N

x2 ARLCEAHFNAR. BRMLES

HWFAEREES, 53 MHNEIH B2,
TEIFE) 61 C F1 6N SEAAE SS9 R (-27.621.6)%0
F(7.2£2.0)%0; BRA KLY 6°C F1 6N (4>
WA (—29.2+0.8) %0 FI(5.4+1.2)%0; Tk 6°C F1 5N
SEFE 43 1R (=25.7+0.1) %0 F1(4.39+ 0.29)%0(E] 1),
22 AEIEREAELEANTEE
A ANt A A, R R i ) = SRk A BYCR T
S RBURL A HLYD, THER L 35 BTk R 4 il A
(65.6£3.2)%F1(34.4+3.2)%., B 4. C 411 D 4H¥
AR, L R S AL Rk R AT AL
RS FEDEE, 161 2 iDL IsoSource 3411545
A AS TR PR 45 A B PP A SRR B Lk
WoR, B 41, C 41F1 D 21 i %) 32 1 ok VR A )
B, H TRk IE B2 BN 67%~100% | 48%~100%F1
42%~100%, VB TTERF0 5100 82.1% . 71.4%H
69.4% . I UiFE 2 W) 1Y BT R G L3O D 0~32% .
0~51%F1 0~57%, V- 5Tlk 25518 10.8% .
17.4%7F01 18.6% o FURLAT ALY 1Y T R Y0 AR X 241K,
O3RN 0~21%. 0~33%F1 0~36%, V-2 5Tk 345
WM 71%. 11.3%F1 12.0%.
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Tab. 2 Resultsof analysis of variance on muscle stable carbon and nitrogen isotope
of bighead carp population of different treatments

n=6; x=SD
[A] {3 2 stable isotope A4 B 41 C#4 D4 P
T [R5 2B (6"°C %o) —23.8£0.1° —24.5£0.2° —24.920.3 ~25.0£0.1° <0.05
AR R H (6N %o) 10.8+0.4° 9.5+0.3" 9.1+0.3" 9.2+0.4° <0.01
LA TE /g final weight 965.8+125.3° 1233.6+343.9™ 1188.3+284.4™ 1426.6+159.0° <0.01

H:a. b Al o T W E LM (P<0.05).

Note: a, b and ¢ indicate significant association (P<0.05).
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Fig. 1 Stable isotopes composition of different feeding and different bighead carp muscle

o: particulate organic material; 0: compound feed; <: zooplankton; A: group A; 4: group B; e: group C; m: group D.
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Fig. 2 Contribution scope of different feed in bighead carp population of different treatments
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Using a stable isotope ratio to evaluate the contribution of food to
bighead carp (Aristichthys nobilis) subjected to different breeding
methods

LI Xuemei', ZHU Yongjiu', WANG Xuge', XU Degao'?, YANG Deguo'

1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture; Yangtze River Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China

Abstract: Stable carbon and nitrogen isotope ratios (6'°C and 5'°N) provide a predictable method to evaluate the
contribution of food sources to bighead carp (Aristichthys nobilis). We measured muscle 6"°C and 6"°N of bighead
carp in four treatments, such as fertilization (group A), fertilization + 1/2 feeding (group B), fertilization feeding
(group C), and feeding (group D) to analyze variations in the stable isotope ratios and the contribution rates of
different food sources. The results showed that the ¢'°C and 6'°N values in group A tended to be higher than those
in the other groups [(—23.8+0.1)%0 and (10.8+0.4)%o., respectively, P<0.05]. Zooplankton, particulate organic mat-
ter, and artificial feed were the food sources used in the different treatments, and their '°C and 6'°N values were
lower than those of bighead carp. Zooplankton was a major food source for bighead carp in group A, with a mean
contribution rate of (65.6+3.2)%, whereas artificial feed was the main food source in the other three groups, of
which the contribution rate in group B was relatively higher (82.1%). These results suggest that artificial feed was
absorbed well by bighead carp. However, fertilizing the cultured plankton effectively improved the contribution by
artificial feed, decreased the amount of feed, and reduced the pollution caused by residual feed. The present study
provides a theoretical basis to invest and culture bighead carp.
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