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TA) #Hfik 7K 4L & 0 7K 2 X 88 4h £ A 4K A0 4R B 5 Y 22 1

CEER VLN S N -

W,RE=R L, AR

(Rl AR F R, # RN 430070)

WE:LOak BEA AWM o - ek 2 3E R AT eI oKL A R0k, BL b % 8 B 5 (45% ) JSEg i
(8% ) JRKALE WIS H 0% 5% 10% 15% 20% 25% Ky 6 ik, T F ks 8 J& 5 AR K ik
LAY SRR S B W B T K A A RO R T BE 1o 45 R0 ,20% A fa PR g3 T 2R e AR KR A A
FRCE e (P <0.05) o @i/ Ab A Al R B4 1 B % IEUR G R B A B L (P <0.05) o falkHiR /K Ak
BRSBTS B0 T At AT RV 1D 1) SRR (P <0.05) o Bl DRk K A6 A5 P K F- (386, £ A 1) T
W VA A S 5B RN S RRAIR,20% 13k B (P < 0.05) o Z5G IR B0 45 A0 BT , k] ATE — e BB R TE k25
WKL & AEAE DR HR R I AN B I 20% |, 15 R F i e A= K .

KRR 0 KL B s A K IRy
rhE 425 : 5963 THRFRETG : A

HEBHL, 30 BA S R IR I
Jiz (Wilson & Poe, 1987) , X sk AL A4 () ) FH fig
BAR, L HIE A B2, XS oKL G 9
RE 3 AL A PR T o [ N oh 2 B e i A —
T A B A AL T R H. o-TE ) il 0 WA
JE (Spannhof & Plantikow, 1983 ) ; 55 —J7 i & N
IR 5 2R AR A AN BE 7 £E 38 W 1 1 19 (Furuichi &
Yone, 1982) , & il B /K A5 0I5 F528 i AR 1
BRI KT, o s R A 3R RE . HE A PORHRGE , X
T H AR 5T PR AR A 3 K P B, P ARDE s
i RO AL G, Al ek A AR R BT A
JEHIAE ] (Hemre & Hansen, 1998; Shiau & Lin,
2001) .

% ( Elopichthys bambusa) J& B H | 68 F} 1S
AR S, VLR WA R R B T —,
Xof FYER KA AR 25 i BA S SR T AR AR
T, 1959) s Y o i 56, A A 55 R
M, AR M T BRI EE 0L Al 45758 B2 1Y
BN Nt B | P R 1127 N PN NI 3 7EE 5 N
C 2 (B8 2 55, 2007 ; 25 [ 98 55, 2007 ) , fH A
LFRFH5E R MEE I 0 Bl oK £ A S PR, A A
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1o, ARMESE B AL AN L AL IR, i HL X FRIEFR 8
WA BRMBIRME . 1240 1k, X8 & SR 22 0t
FEHD o AR T o 7R A B H AR S —E &
R o-FEA, FFTEAN R R K AL A 0o i 4 £
AR ARSI B 5 W), ) 25 TR B e K AR 5 T Y

MIRETT, B 120 8 IR T RN A G Ak g A A O
REAIIBAR L .

1 #MEEFE

1.1 #f#

PR L E R R A o - JER )
BIVE R R (5 g A K AR S kL. e 6 4
T, S BT (45% ), S5 NENT (8% ) , kK AL 5 H)
K55k 0% 5% 10% 15% 20% 25% ( W3
1) o JEatia el FR 2 60 B M iR L, B R A 3
AY0a  INE KB AR R 1 ~2 mmf0kE, 2%
AT 5 ,4C TR

TG AR IR I 5 N TSR 110 2 4E A 1 3
PEEZR4~5 e, HHEHRPNH R 55 A 2 000 L
B RELNE . FFaG 2 Ja TR o ik (Gt fmde) Fn
REAL TR RE) 5 M, B e 2 JR U TR A iRk (6 4
RIS AR SR A 1 BURLRDEL) o
1.2 Fi&

IR TEAR AR KK = St 1T . I RS
1 18 A EEAN LB 6T ( A% 80 em x /& 70 em, /K
PRFL300 L) AR KL IE RS, B A kK
ZEUTTE B A AN P e 2o i S AR KRR A
RIGHL . BA ARG KK 15% ~20% . K iR YE
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FF7E(27.0 £2.0) C, G AWKENLTO0. 5 mg/L, I 4
F$6.5 mg/L,pH 7.1 ~7.6 Je My B AT
#1 RRANEATRESCE(TE)

Tab.1 Formation and proximate composition of

experimental diets (dry weight) %
ORI KA E YK
0 5 10 15 20 25
SRR 13.00 13.00 13.00 13.00 13.00 13.00
[ | 46.20 46.20 46.20 46.20 46.20 46.20
£l 9.30 9.30 9.30 9.30 9.30 9.30

o - VEH 0.00 5.00 10.00 15.00 20.00 25.00
THLERFURER 2.00  2.00 2.00 2.00 2.00 2.00
/R ZFERE 1.00 1.00  1.00 1.00 1.00 1.00

HHEEC 0.01 0.01 0.01 0.01 0.01 0.01

RN 0.30  0.30 0.30 0.30 0.30 0.30

FHp % 25.00 20.00 15.00 10.00 5.00 0.00

IR o4 1.09 1.09 1.09 1.09 1.09 1.09
B ILLFgEZE 2.00 2.00 2.00 2.00 2.00 2.00
=4f=% 0.10 0.10 0.10 0.10 0.10 0.10

T4 94.15 92.63 92.42 92.07 91.75 91.72

AR 45.15 44.23 44.69 44.51 44.19 44.11

bl 8.87 8.81 8.06 8.34 823 7.9

CINLIA 0.83 5.65 10.72 15.59 20.48 25.86

KAy 6.08 6.38 6.09 6.10 5.99 6.28
MBE /K] g7 ! 14.32 14.91 15.59 16.49 17.21 18.01

1 JeHLER FIE#) Mineral premix ( mg/kg diet) ; Mg, 440; Cu, 20;
Mn, 100; I, 1.2; Fe, 640; Co, 1.2; Zn, 16; Se, 0.4,

2 diA Z IR} Vitamin premix (mg or [U/kg diet) : Vitamin A,
350 000 IU; Vitamin D5, 50000 IU; Vitamin K5, 40 mg; Vitamin E,
350 mg; Vitamin B, , 50mg; Vitamin B, , 100 mg; Vitamin B¢ ,50 mg;
Vitamin B, , 0.25 mg,

3 ELfE Gross energy #7275 )it 23. 64 kJ/g JIgIi 39.54 kl/g k7K
AW 1715 K1/ g 8, HAt S {E . The dietary gross energy was
calculated as protein: 23.64, lipid: 39.54, carbohydrate: 17.15 kJ/g.

Other nutrient levels are measured values.
1.3 it

YIEEZE AR, 28 U5 et BRE L BLAR 249 20 g A4
306 J&, V¥R E (7.72 £0.87) g(&T7 25047, &
BEMEZES) U 18 MK, 6L 17 .
BRI 3 R ERRS: 8 A, KT 00
F16: 00 FAEHR 1K, 1 h S EESRIF,60C T
HETFREE . BRI B B 2 JAREE 1, DL R AR
Ho

I ETI 20 A W) tn AR A AL AR A
IRZE RS A5 24 h, BEPLN B GC Al 8 £, i)
MS-222 (60 mg/L) JFRI I P 8 AR B (A B, 57 RV
O LR e PAYBEE L F I R A 2R T 7 A,
HEPRAFAE-80°C T (TR AT WS I 35 i) o SRS LK
FOALP, 55 B 3 R faff et A AR A, LA
i AE-20°C N ARAFFFI o

Tl | JULIA) 0 A AR A A 2H 853 531 2R PRI ii T
fik: (105°C) BILER 2 %005 L 38 ER Al B 3 A0 g ik

(550°C ) W /K 43 2B 100 R 0 IR 43 4 i Tkt
AR S R E SR 3, S-SR R
PP 5 SR ST 155 0 52 ( Seifter et al, 1950) .
1.4 1AXIEHRETEAR

BEAAR L (VI, % ) = NAEE /KT % 100

JFAR L (HIS, % ) = JFFME it/ (A x 100

NG (IPF, %) = iz % JE G 10 6 4/ 1K & x
100

JESEEE (CF, %) = R/ IR K x 100

WHER(WG, %) =(W, - W,)/ W, x100

FrEAEKFE(SGR, %) =100 x[In W, -

In W,]/ ¢

TRHCR (FE, %) =100 x (W, - W,)/ 1,

BEFCE(PER, %) = (W, - W,)/(I,xP,)

BER(FR, %) =100 x I, x2/[ (W, + W,) x
t]

Ao Wy W53 5 ) AR S A, 0 it
WidiE], 1, B A T W 0 85, P, ek eh R
i
1.5 MBS 5HH

R SPSS 17. 0 % {F 347 8 [ 2 )7 2% 43 #
(One-Way ANOVA ), £ & H W % ] LSD ¥
(P <0.05) , 25 S P-4 = hrviist (X £ SE) #5.

2 HREHH

2.1 ERERAKE &K E TS KRR

22 nl UL, A TR K AL B K SE B, A
(I H R R AR R AR 1 TURCR S e 1 5 B
R, 20% H ik e F . 20% Fl 25% 413G &
FRRE AR R E S T HAM 4 H(P<0.05),
20% 3G A FR o AR KRR O USRI & T
25% 4 AHEARB B EEZER(P>0.05), 15% |
20% F1 25% A E A MR R FE & T 0% 4
(P<0.05), #4EMEESCRZ oK A Y7k
IR AS 2 (P >0.05) o RfE fRHI K AL & 17K
SR RGN, f0 ) R AR S G N #, 20% F 25% 4
B ETHAL 4 41(P<0.05)
2.2 EAMBAKULEYKENESENREREES
=ap=Al

Bt TR R IR AL B 0 7KSF- B3 0 8R4
Lo R B A BE b S B 4 (L3R 3) o 25% 41
(IR BE B 25, LYk R 20% 41, 0% FiI 5% 4 5% /)N
(P <0.05), 25% 21 /) IR L 8 3% s T 0l 45 4
0% F1 5% /NP <0.05), 20% Fl 25% 219 %
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J Fb i 2 2 T A 41 (P <0.05) 4% 20 fa A i e
WA E2ZE S (P>0.05),
2.3 fARERKNL & Wk F RS 4 R K o R BT AR
REEHRM

[l 4 f AR AR b (D3R 4) , ) 1 fik 4 #a T L
PR T SRV 107 5 3 3R (P < 0. 05) , JIFA 5
SEBEM (P <0.05), &K S5ERE
(P <0.05) . BEEERRK IS PR 13, 4

EES

T ek KA A K T 5 BT L R R
5%, 10% N 15% 4 & % & F HoAb 3 4
(P<0.05) (HemHED S ERA B F LA
(P>0.05), 54, LA WS 5 & & 5210
BHR KA A YK /NP >0.05) o (ALY
T SRR B 11 5 o B TR K A A KT 1 T
R 20% 1 25% 415 E S T 0% F1 5%
H(P<0.05), W& WEHKA G YK 13 i,

TP ARG D7 & B 2 G, 20% F125% R I & S W, AR5 T [, 20% 2H 5 3
A m T HMAL(P <0.05), &R KIS Hi,0% 4HHx/N(P<0.05),
F2 ARERKL ST XL & K
Tab.2 Effects of dietary carbohydrate levels on the growth of juvenile Elopichthys bambusa %
A 7.
K g - - loﬁi)“zﬂdh i %ﬂ(?ls — —
R 100.70 £13.64"  111.37 £7.47"  104.19£9.67"  132.66 +10.69" 219.01 +13.50* 191.93 £12.01°
FEE A A 1.16 £0.11° 1.25 £0.06" 1.19 £0.08" 1.41 £0.08" 1.93 £0.07° 1.78 £0.07°
HH RUE 1.42 +0.10" 1.63 £0.07* 1.66 £0.16™ 1.76 +0.07* 1.91 +0.03* 1.88 +0.07°
Tl bk 66.53 +6.51 72.26 +3.24 73.96 +6.99 78.25 +3.06 86.14 £1.23 83.42 £2.77
WER 1.77 +0.01" 1.78 +0.02" 1.75 +0.02> 1.86 +0.03" 2.12 £0.13* 2.13 £0.01*

O AT R AR E A R P RER 25 R B3 (P <0.05) 6

Note: Means in the same column with different letters are significantly different (P <0.05).

F3  (ARERKEEWKEXSBEL & R R E R R0
Tab.3 Effects of dietary carbohydrate levels on the relative of juvenile Elopichthys bambusa

A WKL & KF/ %

0 5 10 15 20 25
JIEAA EE (VSI) 7.43 £0.231 7.37 £0. 101 9.12 +0.11° 9.42 +0.16° 9.91 £0.01" 10.44 +0. 12
JFFA EE (HST) 1.23 £0.03° 1.31£0.05° 1.69 £0.05" 1.72 £0.04" 1.69 +0.01" 1.87 £0.02°
% )g ke (IPF) 1.33 £0.02° 1.03 +0.01¢ 1.20 +0.03 1.74 +0.02" 2.44 £0.02° 2.51 £0.02°
NEWERE(CF)/ g - em™  0.81£0.02 0.81 +£0.01 0.83 +£0.02 0.83 +£0.01 0.83 +0.01 0.84 £0.01

I R AR IE A R PR R 257 B35 (P <0.05) .

Note: Means in the same column with different letters are significantly different (P <0.05).

x4 EREOKEESYKEX 884 S KR S R TR & EH R0

Tab.4 Effects of dietary carbohydrate levels on whole body, muscle composition and liver glycogen

content ( wet weight basis) of juvenile Elopichthys bambusa %
KA AWK
> N Ly
HOL M WG FE o 5 0 s 0 >
& TR 21.85+0.04¢  23.85+0.64" 23.16+0.04"™ 23.95+0.68" 23.71 £0.29>  27.44 +0.61*  27.60 +0.50°
MEH 16.15+0.04  16.72 +£0.33 16.45 +0.29 16.79 +0.37 16.49 +0.26 17.16 £0.19 16.48 +0.40
MBS 2.77 £0.07°  5.19 +0.27" 5.07 £0.29" 5.17 £0. 11" 6.05 £0.45" 7.72 £0.65* 7.61 £0.50°
f WA 3.53£0.02° 2.950.05° 3.27 £0.04" 3.19 £0.04" 3.28 +0.06" 2.96 £0.07¢ 2.94 £0.09¢
FTHRF 16.70 £0.10¢  17.23 £0. 11" 17.93 £0.01™ 18.46 +0.56™ 18.54 +0.37*  18.94 +0.20*  19.04 +0.16°
Wl MHZEH 14.75£0.05" 14.81+0.52" 15.59 £0.02*"  16.32 £0.53* 16.39+0.31*  16.24 +0.18"  16.13 £0.17*
MUAEDT  0.24+0.02"  1.43 +0.02° 1.40 £0.03* 1.43 +0.04* 1.45 £0.04* 1.38 £0.02* 1.40 £0.05°
MoKy 1.06 £0.02 1.03 £0.06 0.96 £0.05 0.97 £0.04 1.02 +0.03 1.05 £0.02 1.02 £0.02
MR 0.20+0.01°  0.43 +0.01¢ 0.66 +0.02° 0.72 £0.01°¢ 0.89 £0.03" 0.96 +0.03* 0.83 +0.01"

T R B AR A R PR R 2R B35 (P <0.05) .

Note: Means in the same column with different letters are significantly different (P <0.05).
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3.1 BARMaERARMBKLEYHNRERNE

-3k DA A PR 2K Ak B 1) D
ARAG (Wilson, 1994 ) s A 58 B, TE ARl vh i35 i
BRI ST DU i 2R K, (H N 35 1 LR
I o AP SE (2005) 8 B 7 A AURT LR g3
FHRAR B3 h A A TE I TE M koKL &9, i
AT DA g AR A 2 AP R, {H DE # 1
AR 18% o KWyl 4% & & — Kok b &
Pk AR S B R TN IR, oKL & )
(B AN 7. 66% (24845 ,2005) o AE
H TEARDEHER 5T (45% ) FIR T (8% ) & AR A 1Y
TEBLR  AERRE RN 20% o — FERS I, fa0A B 38
HR e A KRR I RRCR iR, RIS B 1Y
AR A AR . 18 9545 (2005) X R H
i BIF A WY AR R K AL B 1 1% 5 i D A5 U TR
20% VAW 5 1M1 2843 55 4 (2009 ) Xif 75 £ 9 F 72 413
BRI A8, H B R 2R AKX 5 Ak
KA B, 032 40% i) H AR, o] 0L, AN
[Fi) o P e e 20 Bl K Ak 5 P 5 SR BAS [ k]
A5 A8 A A KB B A A AR A C o Al A
37 TR B T 28 P P  HA vl S B
%o
3.2 ZEaeiRRilE

A FORMIGE , = Ve 0 & i 1 R R AR 2 1
BB & (Erfanullah & Jafri, 1998; Ali & Jauncey,
2004) , [ 0 287 — 2 YL B N A & 919 1) R fE
AR, RISERESE AL o 1 o5 —SeFoe R
TEARVER AR NS i T A 1 RE IR A BT, Y B P £
JER ICAE v £ B 1) SRS DR AE 45 1 H A= 1C ( Bergot,
1979 ; Hilton & Atkinson, 1982) , ZAiR 56 , k)£
AR5 £ R Bt DR Btk 2K K S P 7K SF- B BN T T
R 30 ok vk ) SR A 3 e B K A A W R
SRR T RE R OR A Oy, AR
5 B AR AL G 2 SRR R R AR R T
REVRW 5T, H g8 2] BEOL SE A T i W 1 S BE iR
ARG, SRR K AL G W DR B R R A 1 ]
REJE X BE B AR, SR TR B S R S REITH IE T
T Y b AR RDR AR D7 5 1, sk A& ) it
RIER = K AL 5 / RR DT 6 HE 3], PT RE AN 52 1 £ 1Y
Az Ko Nematipour (1992 ) 254t 18 i /K V- B K Ak &
P AR i 9 A 51 kS BH O B9 f8 1 A4 K IRE A
(2005 ) & 30 P B P A0 1 W) i Lo A B P ) S 7 R A

AT LA TS oK A W/ 1 17 e ) AL, (HL AT i
o BB IR
3.3 BRKULEUEENIRGIER

TEXT B T S8 50 M ) ) A b A B, BB —
WA P 1 B AL 2 X6 AR P I 285 B AR X JBT
e (X B4, 2007 ; Fynn-Aikins et al,
1992 ; Panserat et al, 2000) , ARYGRIGH T, Bk
IKAGE Py RN T A AR L A R
N, AR TR e AR . B T AR A RE i, i
FERE IR S OB AR SR A NR 75 et 2 A
PN TH % ¥ B B 22 38 /2 ( Hemre & Hansen, 1998
Hemre et al, 2002) , RKAFFE LI, miKiLEY
TR G N T 4 AR T BOROHLAR  r) R AR
XF LD O RELRE 105 5 LA S A . X R BIAILIAR Y
REW A LA E R ZN , O H 32 27 I 22 SR 9 J0E A it
fEo N AR AARE I 2 . e #E , i
W D 5 55 R ) ik 2K A B 7K P 5 TE A G (Kim
et al, 1992; Waaghb et al, 1994 ) , JERLFFRE |, BT
FRIEUTAR I 2, 2 5 80U 40 i 33 20 K sk % i ik
(Lee, 2004) 45 F IFEAY IEH DIfE . AU, Bl
R KAG G P AT IR, a4 R I 15
BT INAR G T B, 20% 4k B f i o 3 76 W 7 1R
BHREIN 20% MoK G V), R B TR U A7 35
2 ERR, kS oK A S Ry A in & RS 2
P 2 BAF-55 (2005 ) X 1 5 il O BFFE R, 24
FRTT I = K- B K A5 0 SR A PR, BB
8 v MOWE A R0 AR D G i, ST A 3 g 107 1)
JSCFT AR 7 I R0 B S5 K 1 45 i 7E — 2 1 1)
EHHN.

25 BRIk, T DATE— e R B R TE R S ik
IKAEE W, FEAEAR N LA BRI AR W A7, o gk
RS AL RE R RO AT RE . (HBRZK AL G W AE AR Y
WM A 20% |, KA A W) e 5
AR P IR B R X BT, AR D A A A
7 1 AR, XA 1 7 A B, AN T £t
FRAAG o RS g 7KK AR5 W08 3R 25 T RO AR
PETALHIE A FRRADITE

BTG WL, e, 45, 2009, FRUBE Rl FK S 75 £
FERAEREANEBLAS bR I [V ] S8 FR 2 4, 21
(2):212 -218.

B fE 2 AR RSP, 5. 2007, SR T 255 [ 1], AKH
¥l ,27(2) :47 - 48.
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AL, /N5 2005 . F kKA A3 40 7K1 X R T il A= K Y
S )] KA 41,29 (4) 393 - 398.

B, X, R L 45 2007, kiR Rl Bk 7K A6 15 9 7K P %
SRS LT8R K S L R E AR R B R 2 [T ] Rt
Al K244, 30 (3) 288 - 93.

BROT  W/INE. 2005, 7 7 i A K Ak 0 AR I
[J]. RAEAE A4 ,33 (1) 140 - 145.

SRR, YL, A R, 4. 2007 i A\ TS S IR IG L T
[J]. k722848 ,31 (5) 1639 - 646.

WA A, HIK, 55 2005, KW BRI £ORE
TP 22 5 09 LU [0 ). K AR A= 24k, 29/ (3) 2239
—-247.

R R 2005, 557 7 SR 1 Wy 6 5 ) Ak K A6 R Y
HEWIFE (D], i EBHEBERT AR

T Y, XK TR ES , 25 2005, Gl f ik Ak & 9 7K Xt
KT A Micropterus salmoides A= AR E 37 143 2H i
MM [T ], APl RS dR : F AR PR, 44 (6) 258 —
263.

RTHE PR 1959, B i dn i EL e[ T ]. K AR A=W
1], (3) :262 -271.
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Effects of Dietary Carbohydrate Levels on the Growth Performance and
Body Compositions of Juvenile Elopichthys bambusa

ZHOU Hua, FAN Qi-xue, ZONG Ke-jin, SONG Lin, ZHANG Yun-long, YANG Wei

(Fishery College, Huazhong Agricultural University, Hubei Wuhan 430070, China)

Abstract; A 8-week growth trial was conducted to determine the effect of dietary carbohydrate levels on the growth
and nutrient composition of juvenile Elopichthys bambusa. Six isonitrogenous (45% crude protein) and isolipidic
(8% crude lipid) diets were formulated to contain grade carbohydrate levels (0% , 5% , 10% , 15% , 20% and
25% , respectively). White fish meal and casein were used as protein sources, fish oil as lipid source and a-starch
as carbohydrate source. Growth performance, body composition and liver glycogen content were determined. The
results demonstated that fish fed diet with 20% carbohydrate level exhibited significantly higher weight gain, specif-
ic growth rate and protein efficiency than other groups. Higher feeding rate, viscerosomatic index, hepatosomatic
index and intraperitoneal fat ratio were observed in fish fed diet with higher carbohydrate content. As dietary carbo-
hydrate level increased, the whole body contents of dry matter and crude lipid showed an increasing trend
(P <0.05). Liver glycogen accumulation was positively correlated with dietary carbohydrate content when the diet-
ary carbohydrate level did not exceed 20% , but decreased at a higher level (P <0.05). The overall results showed
that to some extent, Elopichthys bambusa can utilize carbohydrate such as starch as energy source. And its suitable
supplementation should not exceed 20% , otherwise negative effect might arise.
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