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AEZEARMEEK X B8R 4h & & KM RE . 4K 2H A0 0H 1L B g 1%

HY % 1

x| OR, FWK, KEE, B

(FRARM R TLHE RS E TR SIAMERLRE, LI . 210095)

A E: TR ORRIE B SR RE K P X g ) A K MR
PREH RN LB TE RS . Hodr, BB A (CP) 1 4 NKE 43008
26% \30% \33% F136% , W] {H4LAE( DE) BB K 405108 13.5 MJ/
kg F114.5 Ml/kg, RS 960 BREHL >0 8 4, B4 4 N E
B, BANER 0B, FHEENE N 3.0mx1.0 mx0.8 m KM F,
BHBM3 K, AGH N 8 A, SRERW MERNGEERKRREE
HEKENAREFREEE HEFAEE(P>0.05)  MER fiE
AR RN R R BUORE AR K PR TR B (P <0.05) Ko,
CP36DE14.5 41 #l CP33DE14. 5 I ERAGF ELE KR EERT T
CP26DE13. 5 41 ,CP30DE13. 5 411 CP33DE13.5 41 (P <0.05) ,{25
HitHmZRARZE (P>0.05) ;A AR AR B R HE H K
TR BE FRHE(P <0.01) ; Ju4h, R B REEREREKFHARE
ETFHE (P <0.05) s A 4R b Fn 4 g 1 25 B 6 2 (3 K- 9
AHBETFE(P <0.05) , MK MRI AR HEF(P <0.05) ;15
TEZE IS PRI B BUK P TR BEE TR (P <0.05) , T g i
it R S A 32 A R R R A U R 3 (P >0.05) , BRI IR,
B TR K 33% , KRy 14.5 MY/ kg B, B840 7 B i A
KRB R R B B4 fa RE XS T AU A TR AT MR FRCR , 9F

MARR: ALBHICKRAIE
LB T AR AR R
KV B H A2 B A 6 4 f
AERVEAR PR R 18 TH T B
TR PR, R0 T A F RERK
F T 8R4 8 Y H R R
RE, WO, FRERERKFR
HTLAR LR & T, B
B LB (] 4228 52 T i SR 4y £ %
TR E W) F I RE ) LA H
XEE R T AEM, AR
R YO LR, BRI 3
PRAE 7=, AT LU h s B AR 2
PC B 42 BURE i B0 AN R AR
KA BE; REE; ZHG
AR ERE; PR R; H GRS
i

HESES: S963.1

X8 F A — R 1 A3

a8 ( Cyprinus carpio var. jian) 52 UL $5E W)
LB AN YT VLB R A, R K AL E R [H
BERPERATR(BEZET) FEaF M
FLZ,&AREREE MR R, EREF
Rz —" ", BT, EREEEA
FRREERCHRE, BEFRERFERKRER,
{4, OGINO 71 SAITO* Ay #8471 )38 B 26 1
R RE J 38% , i ERKHARDT 4 B gt 4
RIS HEH R ER N 40% ~42% ,LIU
20V A Ay 24 474 T 94 4k BB K SF O 14. 4 MJ/kg

rFs HEF: 2011-09-19 {EE HH3: 2011-10-18
ELWH : AR = H AR R B E T ( cars -49 -20)

ERIRSAS: A

o, R E AR AR ER R 34. 1%, #E
T RE R K B A A R L B A F 4R , (BT 45
B, Ho4n, TOSHIO 21 g BF 57 55 B 1 4 £
035 BT BEAKSE g 12,1 MI/kg, 3 H IR 5
B F)3E LR RE LR 2. 06 ~2. 46,7 TAKESHI 257!
FTFFE N2 B, 24470 8L & 1 B 7K A 40% T ]
30% i}, 38 2442 B IR Bl K ST 1 T R A
TR TG .3 2, 55 KESHAVANATH %)
BB 5R20 Fh e T L, ARDR O BB B R R 1
JRIBAELER BT B R, BVERR I 5 f 2R 38
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HEARSER, B SCH S H AR K
Fo

REFFERRA, AR UHR N REAESE) 7T
DARIFRR I T A AR™ . SR, SHEAR L,
R ME B B 5t R TR IR, BB B9 g 7K
S AR TFARRL A B0 TR AR 5 R
A L, AR R R A SR R T 32
R AR e S T AR A
BRI 1R AT AL BE K AL AT LA R A 2R
FR A7 0 R AR ARDRE A B A A1 T 47
HORLAIRAE S o BB ERE AR EE T
TR R K, 8 R TR W S R
R RBER KT FEAE B AR T BT
EHEARNEZE, UV AR AR iR
RAERBAE IS %

U RPR

1.1 Rigit 5RARERS

AR R IERR BT 4 x2 BFiit”,
DML EE B R RE R K A EmE R, H &
HET(CP) i 4 4~7KF-43 5128 26% 30% \33% Fi
36% ,Re & (DE) BB A~7KF4 13.5 MI/kg i
14.5 MJ/kg, 3t 8 ZHiRI AR}

e AR ok (B 3E D k) s W&
HIE, oM RS 3 MY E B R ( EZF
BHEEREE TILIE L IE B R RAR) L
3:1.25: 1 Y E s im > 8 35 1) e 9 2 B K OF-
PUR& T (S fl =12 1) AR IR, 3K 1wt
HIRR I 7K - E7E 6% A o LAV FZZ £k bk
B, 5B TTRE B4 (nitrogen-free extract) i)
TR, Dl a- TN ARSI, IR AT 4R R VR
Yo TRRHEURH RS B 80 H i, R E J5 H5 & 5k
BRIREHS , BMA—E&R/KFAEMRSEH
ANEUURIAL (W B TIL R E R RAF L, BLS
MUZL) fin TERLAZE 7 2 mm f OB AR R, 8 IR R
TIEET 4CKFERFE A TR E T
RE, TRB LY EARX N

Ng =100 - (W+P+L+A+F) (1)
KA : N WERBE LW (%) ;W Ry7K5r (%) ; P
BB (%) ;L AR (%) ;A I TERE
Y% ) F HHEYE(%) .

1.2 A& 5RFEE
B T E K =R B IR K LAY
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UL B SRFE AR b, FRE T LR 4E TR 7K B v A
Hsctntit, Pk (BRE B BN 30% gl
4% FIT i ARDRL) — JRJG , Pk e 1A RS £k RAR B
5, FHKE 7 (10.0 0. 5) g HyEHE L) 960
B,HEPLr R 8 4, B4 NER, BTER 30
o SrHZEHRIGHENLER 10 B vk R R A7 LA
ERA R I EIRGE T 32 DML 4E KR L
(HAEH3.0mx1.0mx0.8m)d , FFHEKZME3
R (B [E]53 7 7E 8:00,12:30,17:00) , FRFEHA Ky 8
Jilo w3 A 1|, 4 K 9E K JF B0 K 18 3
(1.5 L/min) , Ff 5 A 1 5% 2k W L 42 faf7 PR 3 )
FTI4%E, KB N 24 ~30 C,pH H 7.0 ~7.5, &K
24 h £5E,
1.3 EHRMNESHZE
1.3.1 ARG AR R

FRIA RIS R G K ALK 24 h RAE. Gt
BEL L FREE, FE PRV 10 B A7
RHATHREMN AR, Kb 5 B AKERFU
WERE R, 7550 5 RAFREFE T KA L#
i, B Y EFRER , ARG 20 B I TR A B,
PR B 0. 85% A= B /KB UL Jo US4 T, FREX
JFRAER E R, iE H R B E 1/3 2 THEA
BTG PERIE o FEm2E T - 20 CUKFER RIR
L o THE Y LIS 28 (survival rate) |3 B R
(weight gain rate) | 4 & 4 & 3 ( specific growth
rate) \AHXT 15 & Z (relative feed intake) fABl 2R %k
(feed conversion ratio ). & H & # & ( protein
efficiency ratio) . 1% ¥ ( condition factor) | ff{4& H;
(' hepatosomatic index ) | JIE /& . ( viscero-somatic
index ) (% B8 # (nitrogen retention efficiency) .

Wen =( W, - W,) x100/W, (2)
Scr = (InW, = InW,) x 100/t (3)
Ry =F x100/[ (W, +W,) xt/2] (4)
Fex =F/(W, = W,) (5)
Py = (W, -W,) x100/(F x P) (6)
Ny = (W, xP, =Wy xPy) x100/(FxP) (7)
Cp =W x100/L’ (8)
Hy =W, x100/W (9)
Vg =W, x100/W (10)
S, =N, x 100/N, (11)

KA Wor AR (% ) 3 Scr WFFEERK R (%/
d) iRnﬂ‘J*EXﬂ‘%ﬁg(%/d) §FCR§‘J€§J*4/%§U
Py N EE E AR Ny AR H(% ) 5 Ce B
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%E;Hyjﬂ’ﬂ:ﬁitb(% ) ;VSI%JHEEMSL‘K(% ) 3 Sk A
BIER (% ) s Wy HEKYIE (g) ; W, HEKKRE
(g) ;W NBIKE(g) ; W, NEFFIEE (g); W, N
BANIEE (g) ;L AAEEK (em) s N, HELTEE

Wi S REG N, LRI B REGF MR
B(g);Py NIARITIEN ARHEASTRE (%) ;
P, NS AR B AME R SR (%) ;P Ak
FHEATE(%) ;¢ MAFRE() .

®1 AREAFERMETFRRS

Tab.1 Ingredients and proximate composition of the experimental diets

DE! (14.5 MJ/kg)

DE(13.5 MJ/kg)

S CP26 CP30 CP33 CP36 CP26 CP30 CP33 CP36
a4 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
G2 16.48 23.11 29.75 36.50 15.00 20.88 27.47 34.13
B3 6.86 9.66 12.37 15.11 6.20 8.67 11.47 14.14
praptel 5.45 7.68 9.84 12.20 4.84 6.94 9.13 11.32
Fk 12.23 9.79 6.96 2.00 10.42 8.53 5.03 2.80
W 27.53 18.34 9.56 2.57 39.40 30.69 22.53 13.12
Be 3.74 3.83 3.93 4.02 3.55 3.69 3.78 3.90
B A4S 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20
ih 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
FiR 2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
o-TEM 10.00 10.00 10.00 8.00 8.00 8.00 8.00 8.00
1ok o £ 4 22 8.00 8.00 8.00 8.00 1.00 1.00 1.00 1.00
HERESR AR (% T4 )
T4 DM 90.10 89.65 89.45 90.16 90.19 89.98 90.41 90.50
M CP 26.15 29.10 33.14 36.07 26.03 30.04 33.07 36.15
bishi=pi 6.77 6.63 6.52 6.55 6.68 6.64 6.57 6.61
LT 4 13.69 13.60 13.13 13.27 6.74 6.70 6.42 6.50
KRS 7.37 7.65 8.04 8.32 7.54 7.86 8.18 8.50
T ¥ NFE 46.02 43.01 39.17 35.78 53.01 48.76 45.76 42.24
Mk GE(MJ/kg) 17.24 17.13 17.21 17.27 17.33 17.28 17.35 17.44
A4k 6E DE( M)/ kg) 13.38 13.39 13.46 13.47 14.35 14.39 14.43 14.45
EHELL CP/DE 1.95 2.17 2.46 2.68 1.81 2.09 2.29 2.50

1. WI44LAE DE SR E % 16.74 MI/kg, 507 33.47 M)/kg, A B 14. 64 M)/ kg FeitaB]
2. BHRAAFERHRE LT 9 YR (g/ke) F14EAE R (1U 50 mg/kg) : CuSO, - 5H,0, 2.0 g; FeSO, - 7H,0, 25 g; ZnSO, - 7TH,0, 22
g; MnSO, -+ 4H,0, 7 g; Na,SeO;, 0.04 g; KI, 0.026 g; CoCl, - 6H,0, 0.1 g; VA, 900 000 IU; VD, 200 000 IU; VE, 4 500 mg;
VK, , 220 mg; VB, , 320 mg; VB,, 1 090 mg; VB, 2 000 mg; VB,, 500 mg; VB,,, 1.6 mg; VC, 5 000 mg; iZH%, 1 000 mg; HEL,

165 mg; JHAE, 60 000 mg,

1.3.2 RERIE

S Ky LR FLBR HLIE I LR 4
B8 AOACH fh el .

SH VST R TR 4 T R U SE B B
FLVERFRE , DL 1: 9 (Jil: Z8187K) B HL Bl mA
WA HIZEIE K G VKV S22, SR T 3 000 1/min 25
> 10 min, BUEIEWT -20 CHRAHFN,

T PR L BT S « T 1 T R PR AR AR
¥ ( Folin-phenol ) Bl e o 25 P i 375 1tk B3 52
SCTE 28 CAMFT , B4k i B 2 7= A A 2
T 1 pg BRERFTE KR, UE N — G
137 3 g P T A T O 2 SR P P O AR A ) T
FEBFFE BT A2 7 iR R £ (45 9 A054 1 CO16)
WisE , BRI ES AR &I . N8 IS
BARTSE X7E 28 CHAMT, BRASEAEAR
RERZR AP SEYR I 1 min, I #E 1 wmol B

S 1A MBS 5 T B T A X R
7% A 7E 28 C 5 EYI/EH 30 min, 7K 10 mg i
e SR 1A Ve BT PR B
1.4 HESHITEIW

TRIG R R FH SPSS 16. 0 #4404, LAGRIRL
EHEMBERAFEMEMER, CANER =
SMHT B (Two-way ANOVA) 4 17, Z J5 R A
Ducan’s ZH LW H TR E RS, BEKFR
FEJg P <0.05, RILEF LT HME = bR (X «
SD) Fwo

2 SRS

2.1 WPERRMESEKENEEHEEKY
R

HI5% 2 AT, &3 20 (] A9 B R TC B3 2
F(P>0.05) , ARE IYERMERE LK RFEH
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FHEERKF TR B3 T (P <0. 01) , T 4apkt
ABOW B TR (P <0.05) ; BB & B BRUKF
MR, X AR BAR R B T XA L
HOEERARE(P>0.05) . HAM HXTEHE

R AR k& B RKF B T R B R (P <
0. 05) ; HoBEABHRE B K- F T S iR %5, (2
ZRARE(P>0.05) . BUEHRL) A K PEEET
=, EARMEERE AR T

*2 AEEBRMEEEKFENEELYERHERIERNF N
Tab.2 Growth performance of juvenile Jian carp fed diets differing in protein and energy levels

R KR

AHXT R

451 RHE/g W/ % (%/d) (%/d) TR REL B #/ %
1(CP26DE13.5)  46.14 +1.45¢ 325.81 £12.20° 2.59 £0.05° 3.94 £0.12° 1.72 £0.07* 90.83 +3.15
2(CP30DE13.5)  47.64 +2.31%  339.81 +21.39% 2.64 +0.08% 3.75 +0.03%® 1.65 +0.02% 91.67 +2.15
3(CP33DE13.5)  49.65 +2.61%4  356.86 +23.67> 2.71 £0.10% 3.67 £0.01%* 1.51 £0.01% 94.17 £2.10
4(CP36DE13.5)  50.75 +1.81%  366.67 £16.45%  2.75+0.06*°  3.54 +0.06> 1.48 +0.05% 89.17 +4.17
5(CP26DE14.5)  50.14 +1.86* 362.48 +19.98%¢  2.73 +0.08*  3.84 +0.08* 1.56 +0.16* 90.83 +3.44
6(CP30DE14.5)  53.31 +£2.37% 393,06 +23.40% 2.84 +0.09% 3.66 +0.09%* 1.42 +0.04° 87.50 +2.10
7(CP33DE14.5)  56.42 +1.10%  424.04 +10.81* 2.96 £0.04* 3.52 +0.08 1.41 £0.05" 94,17 £1.60
8(CP36DE14.5)  56.63 +2.39*  426.81 +25.75° 2.96 £0.09* 3.45 +0.09° 1.42 +0.09" 88.33 +3.97
PE
=15 0.055 0.060 0.067 0.010 0.055 0.303
[z 0.001 0.001 0.001 0.097 0.021 0.558
HHE « feiE 0.962 0.887 0.917 0.985 0.777 0.880

R FRSIER R R ARG PR 22 53+ B3 (P <0.05) .

2.2 AREBRMERKENEEYEHEE
RFE B RA AR m

H12 3 PR, RRHER B A BE R 7K P X s
4h A T B E N (P >0.05) . JEfARLL,
JIHAR L AN EE B R 2R B e L 2 8 JRK P BT
BEFER(P <0.05) , 1 & 1744 HE 2K P 1 7

BRI, HERARE(P>0.05) . M A
R B 2R B R L B R 7K P B T R AN R L BROK R Y
AR B E TR (P <0.01) . BLEEERL) AP (R4 4R
MEAMARN S, EARMEER A FELE
(S

®3 AEZEEBRMERKFENEELY)&ERERERNERRFAROME

Tab.3 Biometric parameters and protein utilization

of juvenile Jian carp fed diets differing in protein and energy levels

205 R L % A /% JIE 6 EASPY & RIRE R/ %
1(CP26DE13.5) 11.31 £0.47% 2.61 £0.11% 2.91 +0.04 2.45 +0.19%¢ 39.47 £1.97%
2(CP30DE13.5) 11.70 £0. 56° 2.37 £0.19% 2.88 +0.03 2.30 £0.03% 37.60 £1.14%
3(CP33DEI3.5) 10.12 0. 24" 2.24 £0.12% 2.97 +0.08 2.24 £0.01% 37.12 £0.68
4(CP36DE13.5) 9.90 £0.41° 2.24 £0.12% 2.87 £0.03 2.07 £0.07¢ 33.23 £0.78¢
5(CP26DE14.5) 10.55 +0.36%* 2.82+0.14* 2.92 +0.02 2.66 £0.19* 42.58 +0.89*
6(CP30DE14.5) 11.24 +0.26% 2.52 £0.12%¢ 2.96 £0.02 2.54 £0.08% 40.20 +0.98%
7(CP33DE14.5) 9.83 +0.39¢ 2.56 £0.13%¢ 2.93 £0.05 2.29 +0.08% 37.62 £1.25%
8(CP36DE14.5) 10.34 +0.39% 2.16 £0.13¢ 2.93 +0.02 2.13 £0.14¢ 34.73 £0.72%
P{H
EER 0.003 0.010 0.705 0.007 0
e 0.349 0.134 0.350 0.115 0.032
EHR « fei 0.493 0.520 0. 469 0.820 0.703

R PRSI R AR R/NE FRRR 23 B (P <0.05),

2.3 WMERRMEEKENEE)ELHEA
B E A
eEMHRIME 4 in. F—REEKFET,

http: //www. shhydxxb. com

eI & B EEE & A FUKF IR T8 E T
F (P <0.05), MK H&EEMBEHE (P <
0.05), F—EHABKFT, &Ky KD EH
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HEEFE N & B Z 8K FHEYA R E
(P>0.05), 1eoh, sha2emh A H =, EE

A RE R B A EC AR -

*4 AEEBRMEEKFEINEELE L EHK R
Tab.4 Whole-body composition of juvenile Jian carp fed diets differing in protein and energy levels

2051 K53/ % RIS}/ % HEH/ % HIRI;/ %
VIkE 78.66 +0.35 2.44 £0.40 14.36 +0.73 4.03 £0.30
1(CP26DE13.5) 70.93 +0. 67" 2.48 +0.28 15.92 +0.45 8.18 £0.72%
2(CP30DE13.5) 72.79 +0. 56* 2.34+0.02 15.80 +0.19 7.10 £0. 62
3(CP33DE13.5) 72.97 +0. 50* 2.26 +0.02 15.94 +0.13 6.70 £0.19¢
4(CP36DE13.5) 73.15 +£0.27* 2.51+0.29 16.04 +0.20 6.61 £0.16°
5(CP26DE14.5) 70. 89 +0.20" 2.40 +0.08 15.72 +0.26 8.68 +0.27°
6(CP30DE14.5) 72.99 +0. 40* 2.77 £0.13 15.68 +0.37 7.33 £0. 18
7(CP33DE14.5) 73.62 +0.33* 2.49 +0.17 15.89 +0.22 6.55 £0.48¢
8(CP36DE14.5) 73.63 +0. 62* 2.23 +0.05 15.85 +0.31 6.77 £0.53¢
PME
4=l 0 0.675 0.878 0.002
feE 0.326 0.510 0.476 0.557
EH R« fEE 0.868 0.201 0.988 0.894

R PRSI R AR R/NE FRRR 23 B (P <0.05),

2.4 WPEARMEEEKTEXEEL &IFEH
B E MR RN

FRERY) £ [ B A EERE TR R S Bin. B
18 2 B T B DR R B BUKCF R TR
JH (P <0.05) , T fE B 7K S X H TG 2 2 %

(P>0.05) . TRLE H B RE R KX i 18 g
WA TR B P 3 0 B2 i (P > 0. 05) , (A3
o B 1 B R R R B BUK P BT R R R R
o WUAEHACHREET S, & A R AR E A
FAEHAER

x5 ARZEBRMEERKFIEEY & 7S HLETENZNE

Tab.5 Intestine digestive enzyme activities of juvenile Jian carp fed diets differing in protein and energy levels

#5 HEM/ (U/g) VERIEE (U/g) felifg/ (U/g)
1(CP26DE13.5) 46.11 £2.98° 164.70 +30.58 41.04 £3.61*
2(CP30DE13.5) 48.84 +2.10% 169.75 +28.30 39.62 +3.29¢
3(CP33DE13.5) 54.06 £2.01% 140.74 +14.39 38.68 +2.66"
4(CP36DE13.5) 53.42 £1.89% 139.11 £7.54 41.11 £2.48*
5(CP26DE14.5) 46.84 £3.27% 175.77 +24.45 40.87 £2.95*
6(CP30DE14.5) 49.60 +3.36% 173.07 £27.67 41.36 £2.35°
7(CP33DE14.5) 55.86 £2.74* 152.77 £19.35 40.42 £2.02*
8(CP36DE14.5) 56.16 £2.56* 157.22 £13.15 38.10 £2.81°
P fg
=15 0.017 0.488 0.947
RER 0.454 0.461 0.971
FEHFE « R 0.980 0.987 0.812

R FRSIER R R ARG PR 22 53+ B3 (P <0.05) .

3 g

WA A G R KR F, EER—REREAKT T, #
B R E R E A KR E B ER
FKFH R 2T R X AT B B A A i
VR 2R 5 7K SV 78 4 4 #4058 B T SR T Rl
Z Wo & It % W 1, CP36DE14. 5 # Al

CP33DE14. 5 21 ¥ B A B 47 /) 3 B R Fm pE R
¥, 1 CP33DE14. 5 21 Fyfa Rt R BUERAR , H w1 25
T R B4 A K FE AN BE A RKEE
pH33% X5 NRC' e e B R E R
k1 31% ~38% HH4F4 . MURAI 21 5@ 14 8 5 i
FAR 7K 7 WL 2 A58 152 145 1 4 ) 3 T
EHRTEERE R 30% ~35% ,LIU % frkik

http: //www. shhydxxb. com



230 B\ W ¥ K ¥ % #H 21 %

BHEENEEEARTERN 34.1% B 54
RIS RAIE, ARE P, 7 R —F [ i AKF
T, AL 3 B RO A K R B AR R
TR T R S T L X FT B AR T AR IR T R B
HIRER K - 7E B 4h M 8 R RV Z o
KEMRERRA  AEEREEEN, AXHEK
R AVERLRE B AEE IEAR ST [FR, 3%
7% B 8 & A 14 38 B R b BB B K OF BT BB FE
14.5 MJ/kg Z & Meoh, 7E[F—REEKF T, FE
B A UK R, AL A X R R R
Wik, AR, R AR R B S RRHE B K
BAKET, R BB R e fa A KR, HaEad
REEERRYIMEQRBEARNTHL A
HHmEE,

BARKEVRECIEHE 2 AKM FEIE
EHREEE,HLAR BN EARM T ZAER
HEELHak EHAIEH (LR A
M Bl B B % 4k f ( Oreochromis
niloticus ) ") F1 4% i ( Labeo rohita )™, [F #¥%,
KESHAVANATH %' (g RF5¢ th 2 B , 76 Wt 30 55 58
BT, 8 48 S AR T RR ) & & (R B R
IR 57K T 8 £ ) 348 B R AN ARDRE R B G
WEEW, 7EARKF, CP26DEL4. 5 4 E
%5 CP36DE13. 5 4 tH4, i CP26DE14. 5 4
BEHRBCEMAR B R BE & T CP36DE13. 5
M, XEH, B ERR YR E KRN
FIFRES B MRS AP TAR B Y& &R
B REARR 2 19 R 0 S B R 2 5 ) s L 40 £ 1) A
FKHRBE, [R] R AT DA 4 v 8 4 £ % 28 1 Jo 9 )
FARMAAR R R TEEAR WYX E AR
HI IR o X TP T 2946 F I HL3E FT REAE T 32
HEAREYN SR, MEWIEE R RREAKT
T, MR T s 4h £ 0 2R B R B ke
W T R R B B, TR T AR AR
g,

AR5, 72— H KT T g i R
E A1 HL B 5 1RV R RE B KSE TR B T T L (H
ZRARE , XRARBFE R P LRAE B
T 4 7E FRAE Y T A2 Y0 L Y, 9 ok R B RE A 2
AP E RS B A PR B A B MUE . AR
(L5 T T X 4T 8 ( Salmo gairdneri) ™! {BF 5%,
X AT RS R T 68 N B M S, i 28 A
FRBR, 1 5 SRR S 30T R i AR R Y R
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BUUR, BT AR L AR AR L A& . 78
[F]—REE KT, e 2 1 BK F x i ) Ji
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Effects of dietary protein and energy levels on growth performance, body
composition and digestive enzyme activities of juvenile Jian carp ( Cyprinus
carpio var. jian)

LI Gui-feng, JIANG Guang-zhen, LIU Wen-bin, LI Xiang-fei, JIANG Yang-yang, SHAO Xian-ping
(Key Laboratory for Aquaculture Nuirition of Jiangsu Province, Nanjing Agricultural University, Nanjing 210095, Jiangsu,
China)

Abstract: The objective of this study was to evaluate the effects of dietary energy and protein levels on growth
performance, body composition and digestive enzyme activities of juvenile Jian carp ( average initial body
weight, 10 £0.5 g). 960 fish were randomly distributed into 32 tanks (3.0 m x 1.0 m X0.8 m) at a density
of 30 fish per tank. Fish were fed eight practical diets with two digestible energy (DE) levels (13.5 and
14.5 M])/kg) and four crude protein ( CP) levels (26% ,30% ,33% and 36% ) three times daily for 8
weeks. The results indicated that weight gain rate ( WGR) and specific growth rate (SGR) increased with
increasing dietary protein levels although no significant difference was observed (P >0.05). WGR, SGR and
feed conversion ratio (FCR) improved significantly (P <0.05) as dietary energy levels increased. WGR and
SGR of fish fed diets P36E14.5 and P33E14.5 were significantly (P <0.05) higher than those of fish fed
diets P26E13.5, P30L13.5 and P33L13.5, but showed little difference from those of the other groups (P >
0.05). Protein efficiency ratio and nitrogen retention efficiency (NRE) decreased significantly (P <0.01)
as dietary protein levels increased. In addition, NRE increased significantly (P <0.05) as dietary energy
levels increased. Contrary to moisture, relative feed intake, hepatosomatic index and whole-body lipid content
decreased significantly (P <0.05) as dietary protein levels increased. Intestine protease activities increased
significantly (P <0.05) as dietary protein levels increased, whereas little difference was observed in lipase
and amylase activities (P >0.05). These results demonstrated that the diet which contains 33% protein and
14.5 MJ/kg energy is optimal for growth performance and feed utilization of juvenile Jian carp. Nitrogen-free
extract could be used effectively by juvenile Jian carp and has a protein-sparing effect.

Key words: Jian carp ( Cyprinus carpio var. jian) ; energy; protein; growth performance; body composition ;

digestive enzyme activities
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