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A Az e ¥ F B X T 8 & K R FE LB iR 1RSI
OB, taew, RRA, kKH#, HAE, £X8, A4,
x|

(L. BIMIBIEEBE WA K AEAE YR FEFRP ST REANREALEE, #iL BIM

SHEMERE, LT K 116023)

 OE: RS0 R B X BRARDRL R AR 0 1. 0% (1. 8% 2. 6%
3.4% 4. 2% .5. 0% %8 W By i 6 ik 3 4R RE, 4 ) A IR D E
(127.42 +4.83) g (5 £ 8 J&, WX MR MR M X 75 2 K MR AL 4 RV 1k
BIE I, IR SE R R BN 5. 0% MMMy H F AL R IAE
FREE AR R AR R BURAR ; 15k P 7R g i Ry 7T FEAIKF I
LEFIREAR L, BRINE N 5. 0% P EHRME S BAERBEE (P <
0.05), BEFM4. 2% BIAMAH, FaLtalBEASERFRKE, S5
Xof BB A AR R IR N 1.0% 1. 8% HEF B2 (P <0.05) , FinE
H3.4% 4.2% 5. 0% HEKNATHEES SRR BAREARS
(P<0.05) , BB 4. 2% was 1R 517Dk , 5 0 8 F0 T R
BHEBE I UG E RS R R REE S RAER BE
(P<0.05) 458 5. 0% WauH A 2H i 38 0 T R A B B B v 13k Bl ik
HEMBESFEE (P <0.05), FHit, ERB KT, R 5w
4.2% ~5.0% HRRIA K REIR BTt 10 A4 K IR R 7 i 8 A0 P IR R YR 1
EE ) REmAAEA S RNENRN ST,

$34H B (maggot meal, MGM ) J&— 7 & H it

niloticus )",

313000 ; 2. KEMEH RS K™

MREs: ABAENE
YRR ARIR s o e 0 X
AR KRR THAILERTE
W mikT TRAR S
HIBESE, F B8 T B B B 3
o IR [ 7K OF i b8 8H #y
MHE ALK K H LR
TR S5 AR A BT AR AR O B
AMYLEA BRI FME, T
H¥ R E R RAP R IRt
AR

XKEWR: I FEEK;
R s IBALERE )
hESHEE: S963.73°9
XEREREAS: A

¥ M1 ( Ctenopharyngodon

TR EAERF IS4 L AR I N 1 A
JEMRR & B E MBITRMELRSTEER N
EERIEF MY EAEN ", BATE SR
WH KRR Y R R &R T REHR L
YEo TEKF=ShYIRRIAIR, B 18 B8 LB TS
B oBg MH W M = P8 B F B ( Portunus
trituberculatus )" | o [ B %F ¥F ( Fenneropenaeus
chinensis )™ FL 44 & X} ¥F ( Litopenaeus
vannamei ) ") FIHE¥E ( Trionyx sinensis) '™ | ¥ B R
TREFHIRCR s B AW R I, Z M8 R 7T LA
g2 EREF P IE A ( Oreochromis

s HHA : 2013-06-30 f&E H#A: 2013-11-10

idellus) "' & 22 5 488 8% ( Heterobranchus longifilis
Q x Clarias gariepinus & )™, 3E W #5 ( Clarias
gariepinus ) DR gy 'R EF ( Litopenaeus
vannamei ) "V R B ALK

H AT, A SRR b B 3 75 088 MEB X 7K 7= 3
WA AR RO AL BETE ) B R e B R A D
Wi ok 21 S ST R R R R IR INE B A 2R AR T T
MNP EXMNFA —ENRERKBR, H4
(Mylopharyngodon piceus ) 23 E e G FrFa £ 2K,
RUMWARZEE” ZH , MHERTRKSEEHRE
ARZHME . ARBATFE T R I AR

EEWE : BFEIRYKEA W AKR (CARS -46 -21) ;Wi ITA ERPHEL T E IR I H (2010C02001 ) ; #ivT4 F ARHL A1
HiABAT H (2012R10026 — 08 ) 5 WM T 2 B % 51 (20102D1002 ) 5 33 77 ZE A BB A7 1 BAE H (2010KC02 )
EERA: X B(1988—) , %, BB T, BT T AK = S E 7 5kt E-mail 12123876@ 163. com

BEIEE: 42, E-mail ;yjy@ hutc. 7). cn
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44 B\ W ¥ K ¥ % #H 23 %
TRV P e M by X 7 8 AR R P B AR BR o AN L ®1 REWRERERAS
= jJ s ﬂrﬁ,l , jil R *)'}%E %5 f /lﬁl *4 '1:' i m FH % ﬁ'\: Tab.1 Com:)l(l)smon and nutrient levels of
% e maggot meal %
Eﬁlbﬁaﬁo A5 7R 58
N S Ko+ 6.45
1 MRS HEN 58.87
. bishii 24.84
1.1 e #ﬁ;ﬁ 5.85
R PTHRH 8 —i E R, g s FERAE/ (K1 kg) 24.27
MR X FE R IAK = IR IR ; 50 T A
W T SERER R LB B % G R ®2 MEHTEERAR
i’aﬂadﬁ&%‘—%’rﬂﬂﬂ%}ﬁ[ﬁé}ﬂ%ﬁto ﬁﬁgﬁ Tab.2 Amino ::s;dg;:tm:::ltlon and ratio of “
HE A TS SRS BA BRA AR 4L, H
+ B RBRBRE B (T AR ) I RAEM(Ap) 552 | BARCYA) 2.5
1,%2 iR, 4R (Thr) 2.30 | HEE(Met) 1.34
1.2 ﬁtgﬁfﬁlﬂ 24 F R ( Ser) 2.52 AR (Teu) 3.50
\ M > o = 5 P A > A AR (Clu) 8.64 | FEEER(Tyr) 3.63
| RBRLLE OB SR ERRER Y O N e 4o
FE ) R JE R, B i 4 B A MR AH R 0.1, 0% HEM(Cly) 2.28 | 4% (His) 4.67
1.8% 2.6% 3.4% 4.2% .5.0% {1 7 #pim#t, H AR (Ala) 2.92 || #i%ER(Lys) 4.32
Ly 1 T . & i JoE &R (Cys) - AR (Arg) 3.45
BB B RO R RS R R L3R 3 Fi R 4 B2 (Tle) 2.04 || &it 56.12
(ToREERt) o
F*3 REARAR
Tab.3 Composition of the experimental diets %
B ZH5
HO. 0 H1.0 H1.8 H2.6 H3.4 H4.2 H5.0
B0k 10 10 10 10 10 10 10
ik = 5 4.39 3.91 3.42 2.93 2.45 1.96
ARG 3 3 3 3 3 3 3
PS 5 5 5 5 5 5 5
T 24.7 24.7 24.7 24.7 24.7 24.7 24.7
M 23 23 23 23 23 23 23
M 20 20 20 20 20 20 20
a3 2 2 2 2 2 2 2
il 1.2 0.9 0.7 0.5 0.4 0.2 0
BALNERR (50% ) 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Ve BB 0.1 0.1 0.1 0.1 0.1 0.1 0.1
R 1 1 1 1 1 1 1
WA 3 3 3 3 3 3 3
A 4R 1.8 1.71 1.59 1.48 1.27 1.15 1.04
WE L Ay 0 1 1.8 2.6 3.4 4.2 5
1 BUR R Wi TE A — BRI A BRA Rl iR
F4 RABEAREFRRDSE
Tab.4 Nutrient levels of the experimental diets %
205
REEZEE A HO.0 H1.0 H1.8 H2.6 H3.4 H4.2 H5.0
K4y 5.58 5.47 5.42 5.95 5.71 5.82 5.34
HEH 36.77 36.79 36.66 36.85 36.16 36.49 36.38
bishi5piirg 4.90 4.91 4.94 4.87 4.79 4.87 4.85
WAy 8.38 8.96 8.88 8.86 9.04 9.10 9.17
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IR R AR B, Sk SRR B, 5 J5RH K
KReeeERE fLE N 60 H ik 56 i, # He 77 b
BIFRES R E TN, R e HRAZRIES
% IREYSE  MAEERIK, FSPRALE B E
R 1.8 mm UKL R, B T HAE S0 C At
T4 h, -20 CHREEH.

1.3 {AFEE

RIGFT A 7 A T 5 T SR % X v IR
IKF=FREE ) , FFH R 7 W TLAR T8 M 2K s e e
WYEMFE (3 m x2 m x 1.5 m) N#FT, FEEE 420
RAR R, s A B F A, YIRE R
(127.42g +4.83) ¢, FEHLAT R 7 4, B4 3 &
B, B1NELR 20 BiAR Ak,

HaYIME 15 d FHRERmAE, HRREN
FIREM 3% ~5% . B HERBIK, 51514 8:00
115:00, RXI0HAEKIRA 25 ~28 C, 65
ORI, pH h 7.2 A£G, i E =5.8 my/L,
R A 60 d,

1.4 HmRE

AR R G, 28] 24 h, R E A K
MEHiLR. BMARAR 3 BaMearts,
S BAMLARES

BA-MFERENLHE S 2, 0. 86% A= 3K
WG T FRE PR A ] B TR
BT -80 CHkANRFEH.

1.5 WEHZE
1.5.1 FHFEAERKIEIRA RS E

SRR 45 R E , AR I AT R
B EEKACHE, it SRR E, e A%
HEAREARKR MERANEE R B
BEATLI 5 & fa il e FAE W B ; [R) et dg: AR B S 2
TR B R e ) H 58, X AR AR AT
LAV

Ser(%/d) =[ (InW, -InW,) /] x100 (1)

Fer = C/(Wt_WO) (2)
Ci(%) = (W,/L*) x100 (3)
H (%) =(W,/W,) x100 (4)
Vg(%) =(W,/W,) x100 (5)
S (%) = N/N, x100 (6)

A - Sen AR E AR Fop AR R B Cr
h # P FEH BE 5 His N B A T HIEHE 25 Vs O AR
RS iR A7 35 W, ikl 8 (9 0 4R 1R 2
(g) s W, Rkl A RIKE (g) s W, HZEFT

(g) st HIRE KRB () ;C ABEE (g);L Rk
WK E(em) s W, HiXImAaFE(g) ; W, HAE
H(g);N, NEREGN, JIE R
1.5.2 BEFRMIaHr

T 7Rk 58 UG , 5B 24 h, B A FEHL
3 Bl , T EFRARNE, £afil
P FEZE TR E J7 2 - 105 C o T4 1%
e 7K 73 5 B L R EE T ML 2R B 5 TGOk
CBERTER), 28 ERHh 323 00 e KRR 7 ; 25 3% 7 550
CHFEEME R IR T, FiRE L RY S RE
FRLE T AT o
1.5.3  JHALEGE 1 i E

VAT - 80 °C F J 18 0 JBR R A s 7 4
C @R, BY#E, R AL 159 AT
0.86% Hyvk A= B Eh K , BEHE S H A% b S 3K, ML B
W2 2 500 r/min ,4 CAKEE.L> 10 min, BL 7
WA

IS M A2 R A AR AR-B 350 ( Folin-
phenol ) 117! | B BALAL TG J1 5 UNFE pH 7.5, B 2R
HWKEN0.5% ,37 CTRIMKBREE™E] g
B &R R — MBS S L. TERY BB IS 18 R -
HAhEZEALE 3T CHERYIEM 30 min, K
fift 10 mg YER Ry 1 ANEHE JJ 5800, BRITEEE J15E
Xy :AE 37 CHRUMT, BRAAERSRY R
1 min, {H#E 1 pmol HIM=MEN 1 1EHE S AL,
EHRSENEEHE STl R, AR
R B9 G X0k B B s A Y TR ST
1.6 Rt

IHEE UL E + 2" Ron, R A
Excel 1 SPSS 20. 0 # {4 #47T B R R Iy =270 #7, 22
S B FER, F Duncan’ s ZE FL#, P <0.05 FER
EZREBE,

2 R

2.1 fARHRFMERLE M3 S £ KR
HIZR 5 A, 5 4Rk A A R D

1. 0% i, 1056 f ) FEOR AR 5 AR KR 5% R
AT BEZSF (P >0.05) , T 24 {4 W H A £
FHEM1.8%EANZE 5. 0% Bt , iR Le 4 AR AR E A
P RE AR R 2R B 6 AR H R MELR 2R R ) 3
T 22 7% 7 56 0 0 e, 5 ME kY B R & D
5. 0% KB 5 K E, SB35 ey T X H 2 g L
FHENOFL.0% (P <0.05) ;X% M AR
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S0t ) el B8 EL AR VA R 6 P T A, (L
FHEZFARE (P >0.05) FRHEHMAR

B R AWM X 7 A7 T R I (P >
0.05) .

®5 ARRRMEEBRE &4 K FENERF ARm

Tab.5 Effects of maggot meal on growth, survival and feed conversion ratio of black carp

AbPHEH WIkE/ g KikdE/ g FEEERR/ (%/d) TR R TR/ %
HO.0 131.13 £0.95 299.92 +19.90% 1.38 +0.09% 2.15£0.47 91.67 +2.89
H1.0 127.23 +3.84 265.47 £10.20* 1.23 +0.01* 2.19£0.15 93.33 +3.41
H1.8 131.30 +8.27 304.30 £29.94% 1.40 £0.07% 2.06 +0.27 96.67 +1.41
H2.6 127.25 £13.4 294,62 +39.08% 1.40 £0.14% 2.05£0.15 91.67 £2.41
H3.4 121.47 £4.58 289.57 £12.46% 1.45 £0.04% 1.82+0.08 98.33 +2.89
H4.2 124.07 £1.97 309.59 +18.60% 1.52 +0.07% 1.79 £0.25 93.33 +5.77
H5.0 125.52 +0.89 330.99 +38.02" 1.61 +0.17°¢ 1.73+0.13 98.33 +1.58

HEBARFR D7 X P HME + hrifEZE” (mean £8. D, =3) s R FEFORA FIZE R B (P <0.05) , F &[],

2.2 @EARPRMBEBESEERSEHNE
U]

B3R 6 F] N, 1o )k r R R R i 7K 7
1.0% ~4.2% B, 356 A () JF48 Bl 1)k Hh i dH
RS IR P 3 A T 22 R I ) e 5 (HL 55 0 FR 4L TG
BEZEF(P>0.05) {024 0 uE 45 75 i & 3 =
5.0% B}, 126 £ A JUE 48 B0 2 B IR B 5 %
MR 257 B3 (P <0.05) ; & JEA L R 7E i
WM IR BN 5. 0% B 4 B /IME, HL A3 B4 22
FEE(P<0.05); ZFHAREHELEEER
(P>0.05),

F® 6 (RPN EM TS &R

REA EE | BE % FE B9 50
Tab.6 Effects of maggot meal on HSI, VSI
and CF of black carp %
PO | JFHR % JIEAA He JIES 6 2

HO. 0 2.40 +0.09"
H1.0 2.40 +0.16> 14.74 +1.47% 1.63 +0.02
H1.8 2.34+0.14>  13.63 £0.66®> 1.66 +0.01

1.59 +0.14

1

1

H2.6 2.24+0.14® 13.11 £1.15® 1.69 £0.03
1

1

1

15.76 £1.00°¢

H3.4 2.25+0.04* 14.25+0.70" 1.65£0.07
H4.2 2.23£0.02* 13.55£0.63* 1.67 +0.04

H5.0 2.09 +0.18*  12.54 +0.47° .75 +0.12

2.3 EARPRMBERSELEFTNAES
28 X B9 B

HABEEREMAE 8 HE M2 EFRAR
FIFHRT, HFE6 AL EET MR 60 d )5,k
I 440K o RLIR 23 LR B 5 B8 4 1) 3
TBEZEF(P>0.05) ,[HefHE RS EER
SR S R ) O TV 0 o, L 24 R R P R
R4 2%, R A EAHEA SRS
BARBRHAEREE(P<0.05),

http: //www. shhydxxb. com

F7 ARRRMBEN Y EELSEEFRERNRE
Tab.7 Effects of maggot meal level on body

composition of black carp %
WBH  Key HEH KL Koy

HO.0 74.94+4.81 12.35+2.12* 8.72+2.04 2.42+0.15
HIL.O 71.40 £2.38 14.41+1.29% 9.72£1.38  2.48+0.26
HI.8 72.43+2.81 13.90+2.20® 9.06+0.69  2.45:0.48
H2.6 75.15+1.47 12.94+1.36® 7.65+0.37 2.30+0.27
H3.4 70.47+3.02 15.86+2.23"> 9.36+1.16  2.77 +0.32
H4.2 70.68 +4.59 16.34 +2.16"> 9.47+2.17  2.57+0.22
H5.0 72.21+1.01 14.97 +0.08% 9.08+0.68  2.56 +0.14

iR 8 AL, T A LA L B A B R RR
HR SR R VS 0 B B B T B R,
KR INE N 3.4% 4.2% \5.0% ) 3 K A LA
MEATEEXMAZRBE (P <0.05), Hig
BB AS IR 5. 0% iy F ALV E B & 21X
BURKAG . ARDRE AP I o e MEA XoF 7 8 JUL PR 7K 43
FRLIE N S B REZ W (P >0.05)

®8 (ARRIRMEEENE &R EFEN AR

Tab.8 Effects of maggot meal level on muscle

composition of black carp %
AbFELH Koy HEH HELAR

HO.0 76.29 £0.38  16.88 +0.71*  3.04 £0.71
H1.0 76.61 £0.45 17.59 £0.21* 2.21+0.23
H1.8 75.54£0.77 17.72 +0.44* 3.09 £1.06
H2.6 75.90 £+0.35 18.31 +0.44* 2.49:0.28
H3.4 76.35£0.73  18.46 +0.45% 2.19+0.49
H4.2 76.05+0.73  18.69 +0.52¢  2.30 £0.41
H5.0 76.27 +0.46  18.79 +0.34¢  2.33£0.13
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2.4 AR N GR BE MY XY & LB IE T R

i)
2.4.1 Pkl s b sE kY X R RS 1
R

B 1A iR A AR 1.8% ~5.0%
HIERDRLET , 5 18 R A ERE R RA E R B
(P<0.05) , A HMEN4.2%,5.0% Widl, &
B EABERS S HMS AR EE
(P <0.05) , JiJe i 25 6 6 1 78 17Dkt s
4.2% i H B KAE H S A &4 0 ~
2.6% 4 H5.0% R EZE(P<0.05), 5H@uHEK
WINEHN3.4% HERABZE(P>0.05),

3 < BB
S
N
i
i
= 0
¥ 400 HL. O HL. 8 H2.6 H3.4 H4.2 H5.0
£ 57
B 1 R3S &g E
PR 58 N HOS I

Fig.1 Effects of maggot meal on activities of protease
in intestine and hepatopancreas of black carp

AR FREFRR A M2 5 B2 (P <0.05) ; 41014 A IR 5 3%

REFABZE(P>0.05), /& 3 [k,

2.4.2
AU

MIE 2 F%0, 138 H Ve A B A I L A2 4
RE B S BB A R, X4 ARk S i & 3 &
4.2% B}, F B8 Ve R B B B EEOR, BOR
R0 ~3.4% R BE(P<0.05) , 5 ME
H5.0% HERARE(P>0.05) (BRI
T hE A7 X 7 AR U R U R BT 1 TG B Y
(P >0.05) .

FRDAE R i A6 MELRY X 7 £ R B )

S OB o,

a ab

07H0.0 H1.0 HI.8 H2.6 H3.4 A4. 2 H5.0
45

B2 A hiRmag s S S g E
FF R AR %8 40y B e 1E B0 2 T
Fig.2 Effects of maggot meal on activities of amylase
in intestine and hepatopancreas of black carp
R F R R 22 53 8.3 (P <0. 05) 5 2 8] 45 AH 7] £ 5%
TF R RRARZFABE(P>0.05),

2.4.3  ENTINAS [ B 5E M ME A ot 8 U S
I

&l 3 AT LA H 38 5 T R A 2 41 o R s
18 7 BE Rk v i ER S 2 Y 3 o T 22 B
THR BB BHE T AAER BN 2.6% ~5.0%
M4.2% ~5.0% B S MABABEEESR
(P <0.05) , 7EREUE BT S B30 22 5. 0% B, i
55 BT AP A5 B B B TS 4 B RO 5 H AR A
ZRB#(P<0.05),

= 73K o FFERAE c

ab ba

BeMi RIS 71/ (U/ g
8883

HO.0 H1.0 HI1.8 H2.6 H3.4 H4.2 H5.0
A5
B3 AR mig s S aigiEm
B sk A RS R B i 1 RO R6 0
Fig.3 Effects of maggot meal on activities of lipase

in intestine and hepatopancreas of black carp

3 Wi

3.1 (A RN AR X fa A KR

HETE AR RWAERR B R P RINEE
ISR R K AT 35 4R S K LR B 3 R, [RAIORL
BN BRUKEE o [RIREIE SR — S BV A
TSR N, ZR BT B K R B B 4R =5 LA LR AR
HIREE AR B R ARDRL R (P <0.05) 5 T
HEAFFEIESE B 0 iR [5] B B i w8 58 7] LA
P10 X MR AR AR R R A AR K R LT
2 AR RERE RBERANPH
1.8% ~5.0% S@8UHKY Y 5 iR H AR AR
IR EER AR A BN 1. 0% MR A B
FIHE B R R E A K R B AR R 4, HLg
SR AN N 5. 0% iR 7 f H e A K R I
B IR 2= 5 B (P <0.05) , kBt REGA
FIFALE(P >0.05) . FHLAEARREBKEGT, M
BN 5. 0% RMR IR vl = F A Ak,
[F] B PR AR LA R R B
3.2 (ARG S A BT IE A, MR
£ A0 BB5H BRI RN

AR I AL BRI F A T, PR E 3R
YR I AR R, BT LA R AE 5% 4
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HIHAL R E EZ AR A, TR BB SR Y R
R FFBRAE R A K R B P R,
AR LA LR AN 21408 SR (B — T8 AR o
WRIAE PR GERR I, LRI 1Rk
BRT 60% Hf 2 18 AL LAN T % A BT JB i 45 4 431
15, .3 $ 5 X MR AP IBR AR A6 2 (P <0. 05 ) 5 34T
VRS Y SRR I B R R T 20% B, 4%
BRAZEARME EARTIRREX RE B %
FEAIR(P <0.05) , f A JiTF HEF8 O A BE$8 B0 i
FHE (P >0.05) o SXA]BESR oy T U HE B Hh AR
PR = AN R U PR 5 BRI, T 7K P ) e Ly
B, SRR K A Sh W B IR T SR T 2O
B AR B R R, &R Tk
P AR BE B 22 1< Bk (8] BA T Ab 25 2 5 = BUIR
AL, TR ALt 2 K A 3h ) 8 B TR & A
BEEBCRGE, AR S B BE & (P <
0.05) " A5 F MR AR RS SRy LA T, B B
BHD , BB FERIRNIKFERE —RE A
BOE Ko IIEA RIS T , R0k A A5 g
R P RV 7 £ 4 J A8 ORI B A2 B, L% £ 1]
JIEW BT B2 (P >0.05) .
3.3 fAR RN U X & 4 & 0 ALY A2 AR
BRI

AT C A B 5 3% B A i e ey 2 4 0 ) IR
TR, R g X W) 2 3 ( Pelteobagrus
fulvidraco) 4h#a " 3 Hodxa/ 40 HF DL K UL H
Kar LA KR U A BRI 73— 5E IR R,
X ARASE Hh S o s L A9 XF 7K A B0 400 1 L 43 UL
P IR RARGE R D . TEA IR S P, FEE 1)
RIS KR TR, AR afmlAHE B
B, S BIZEAR N A 4. 2% 1 3. 4% ~5. 0% Bt
B ZER B (P <0.05) , X A] g2 i T i
R B A8 EL UK B B 6 6 S R IR B R k5
e, FEFEHL A0 5 BRI A, PR R R R
RIS o Rvk %" BRI th UE SR R T Bk
FRE RS AT 3 R e LN X R 2 AR
=3
3.4 AR 45 R A M ) B B H LB
R R m

THALBEE R R B sh P 3t SR R B W I ALRE
T — N EEE b, KGR RBOR T3y &
IR R HITH AL BE 11 B4 IR, T AL B 0 75 PR e A AT
PSR ML AE A 5] 198 3R R 00 T 1 AR 3 R
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RE2Y BRI SR Y X K = 3 1 AL B
Hys e B AR E B R T, 7E AR
HER B AR f R A R AL 4 U X HRPOP) | g
( Monopterus albus ) ** 45 45 5 ¢ B 3 155 Fr) 48 4
AR S A1 T R Tk 75 b B 05 1, 2w sh i AE
K38 P4 TS iESe PRI 2 4 2 1 AR
A Y L 5 A 552 5 0 1 1 T R T
PEBER AR 1] f 38 i i 20 457 AR, (EL B B T 12
BT 5 S BT IESE ] 2% SR LE K
BERAS R R B ER SRS ERE.

BRI R IS A 4 R RS, (R R 2 4
K(P<0.05) . AiRIHF5T B b I8 e 4R
X 18 5 R 2R A T 6 LA B
T G 9 B A — R R, X4 8 E R R i A
4.2% ~5.0% BRI

4 Ihgh

il e T AR P IR AN 0.1.0% (1. 8% 2.
6% 3.4% 4.2% \5.0% WMEEEK; , BF ST IR R I
TIrAE EL A X 7 L A K | A R I AL B 1 Y
M, A A5 SRR A 1 e R M A S i A
4.2% ~5.0% i fa A B 1 A KPR RE | A
FAVAE B & & 8 AR BRI A6 B 1 %8¢
Ho PHIL EARB AT, DA KPR A5
T ALEEE J1 PR 3805 , 75 6 P W SRR B B
WinER4.2% ~5.0% ,

SZk:

(1] TREZE. U A2 5F 8 B L AE sh W ikt i (T ]
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(2]  &vr. SRS AR & KAL) R 5 AR 2006
(19): 33.

(3] MK AEZB. MR E N E SR [)]). E8F
%,2007(12) ; 14 -15.
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Effects of maggot meal on growth performance, body composition and
digestive enzymes activitivies of black carp ( Mylopharyngodon piceus )

LIU Li"?, YE Jin-yun', WU Cheng-long' , ZHANG Yi-xiang', SHAO Xian-ping', JIANG Zhi-giang’, MING
Jian-hua', LIU Pei'??

(1. Zhejiang Provincial Key Laboratory of Aquatic Development, Huzhou Normal University, Huzhou 313000, Zhejiang,China;
2. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, Liaoning ,China)

Abstract: A basal diet without adding maggot meal (MGM ) and six test diets containing 1.0% , 1.8% ,
2.6%, 3. 4%, 4. 2%, 5. 0% of the MGM were prepared to feed seven groups of black carp
( Mylopharyngodon piceus) in triplicate with an initial average body weight of (127.42 +4.83) g respectively
for eight weeks. The results showed the Black carp fed the diet containing 5.0% MGM had higher final body
weight(FBW) , body weight gain(BWG) , specific growth rate( SGR) and lower feed conversion ratio( FCR)
than the others. The HIS and VSI decreased significantly when adding 5. 0% MGM compared with control
group (P <0.05). Body composition analysis showed that whole crude protein content increased significantly
with the increasing of MGM levels( P <0.05). Compared with the control group, the crude protein content of
fishes muscle increased significantly when adding 3.4% , 4.2% , 5.0% MGM(P <0.05). Intestine and
hepatopancreas protease, intestine amylase activities of fish fed diet with 4.2% MGM were higher than those
of fish fed the basal diet (P < 0. 05), hepatopancreas and intestine lipase activity increased with the
increasing level of MGM supplement up to 5. 0% . In conclusion, under the condition of this experiment,
adding 4.2% -5.0% MGM to black carp diet could improve fish growth, digestive enzymes activities, whole
fish crude protein content and muscle quality.

Key words: maggot meal; black carp; growth; body composition; digestive enzyme activity
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