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(1. BP ks

FHREEFR, $ A 430070;

2. PEKFASHRR Kk EH AT, 34k #IN 434000)

WO OUH R Acipenser sinensis YRR KAOEHE A RAE & &, KRR THEGHER, Bt s ®
FRE AR TR AR, A 3 g s, W e o B a5, F A MRS R R (Cr0) I
R T ERLE AW LR, LRHNES R, SRR, THEARERAM A 4,18 %, FER
B AR BT, LW B SOV AT, B R E S R R R R R RRAEER RS ¥

40.00% —43.01%.

SEQNIE): AR A B AR AT R R B ATRE
IS 5963, 16 CRRERIRTE A

R A Acipenser sinensis JWTHFFERT 20 4D
SOAEAE, AR EEK EH. L BRI ETE
B £, M HEEERREMNE SR
BB M R, RS, HATE el
FEA PSR (S E2 DG EKT, S
M Y A MR e A LT IR LRI IR
EHYERTNE T B RE, SR E e
Ak R R R TR BERE, R At b4
B T R R AR R,

1 HREFHE

1.1 #H

1.1.1 ERGR pdEAFRETRBRERIL
KPR AR, AU A — B, IR E(13. 15+
0.51) g, 80 EMEHLABE 5 4, SR 2 MER, Al
¥ % 78 cm X 40 cm X 45 cm BIK R TR,
1.1.2 8% panrsstehEON, HEXE
BT ESRRE, SAENPRIIFRY o«
B 10%, WWH4.0%, EEHER 0. 5% MEST
MTCE 2.5%, B 2. 0% B EA R R (CMC)

Wrhl H M: 2001 - 03 - 02.

E&NE :EF o5 BT E (96 - 108 -01-01-07).
PRI B ER(962 - ), B, BIEE, M+, WL RS0, A Ha
ENRMGAFELSWR.

RS . 1005 — 8737(2002)01 — 0060 — 05

ARG, RHEE 5 FrEDRL, AR 1 E
SHATRAKKAE L E 5 SMM, MR
FAKFRE L,

F 1 AREIMAR N
Table 1 Dietary compositoin and nutrient level %

a5
Group

1 2 3 4 5

WA Item

H #1483 Diet composition
%% Fishmeal

B4 Soybean meal

F R Maize starch

E 3K Nurrient level

37.0 43.2 49.2 55.4 615
15.1 17.6 20.3 20.6 25.3
28.9 20.2 11.5 3.0 0.0

T4 Dry matter 90.00 90.90 91.22 91.89 91.87
#HEA Crude protein 29.57 35.54 44.18 48.89 52,68

B8 EE 10.00 10.36 11.99 11.51 11.78
$ 44 Crude fibre 1.51 1.25 1.24 141 1.72
KA Crude ash 10.76 11.98 13.34 14.70 16.09
TR B LY NFE 38.16 31.77 20.47 15.28 18.82
EBE/(mJ-kg") GE 19.77 17.41 17.98 17.98 18.82
FEREH I GF/CP 66.86 48.99 40.70 36.78 35.73

3 AL B R Y BRIk PR FT BRI AR R

1.2 e
R EHE 3 K (8130, 16:30,20:00), HIE
B R AEHICRERNBER, KEE
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HHEATSTBEMH A KK, BRIEE, §X 83007
7K 1/3~1/2, FHE5 UK S E B (6 me/
L). SEHIEIKE N 18.5-20.0 T, EEBEFAHIN
354,

1.3 Hiidie

FHAFERERAF(CnO) P ERABP TR
HEANRMEER, HURER SRR
ARERMNKELRE RRERIENENEFTE,
BRI 14 d,

1.4 HalEEERSH

SEI AR AT B P R A KRR E,
LSRG S B, SRiTEREN 2 B, (g%,
HPLA TS A R PR K A M E B 4805
WHEKST HA%EEERSE BERETH
2, R AERPRI ., R
# Cr,0; B KRB BEr G Bl

PR RE AR T ARTHHE:
Da%=[1-(a/AXB/b]X100%

A A—ERPREREANIR %a— 6
BPHENERROSBEERE % ; B FHRFIA
R % ERPERNHETE %.

1.5 ¥igathRiE

H sPSS Btid R i EE LN E

HE%,

2 BREMK

2.1 P FEE SRS RN hER R4 KR
L5 R R

HELER 2,

%2 qfEE . 8 3 AN A ER
FHEH, FSsANKERRERTHMAEA
(P<0.05), MF 2.3 4 AW ERZMERA B F
(P>0.05). FHRCS R EQRKTHERA, f14
BRI IR, (54 EA R TEE e RE
(44.48% )5, FHEEH 2 K HEE L T %, Bibef
50, HIREQBK T R ERB A KRRk, iR
BEARAR TR (52.68% YT K (29. 57% ) HIAF
Fhipid g M E, AR RIS 3 APEENE
% BRBSATE3.19% ~26.02%, F1.54
BT AR B ER T 2.3.4 H(P<0.05), XFE
PITEE—EHEMN(29.57% —44.18%), AR EHK
AR T R R R, T 4 E KR
48.89% J5 , #-AF| F P Apad bRl U A,

B FE L RARE AR K TR ET TR,
12 HMEARNELBESTE 3.4.5 (P
<0.05), BF 12 AHMERTHB /N, HitGH
MREHARRLERBE., BEORIIFES5EA
B A b A2,

2.2 EAEPREED RS R PERE RS
R

RS REWGE 3), PERGHEEAR
ERUS I HERaEE, BRI 71.33%, BEST
BSH(P<0.05), HEFHERABE (P>
0.05). BB, H REHFKTE HEEEEN
FRHERFTTHHE, BEHERUE 4 45
L BRE S HBFRTFHASAN, HbEHERA
BF, SATHAKSESEMEANEARKT
PHSINE EFHWER, HEHERABE(P>
0.05)

2.3 HibidBrER

MFE 4 TR D, BBE 4 SRR EN
THREWHECER R, FEE HRTYRGHE
WEEERESRKENEETT LA, #E 4 Ak
PR, BEREARHBIECY 52. 68% FH R
T, %B3.4 AL A THREWHLERBE
BT 1.2.5 8H(P<0.01), HEAHRBERWHEL
EBRBE S TR RN BT R R,
FBAHERANBEARENELEREFGTE 1.
2358, 1.5 HXBAHESHLEEEFRT
Hih&#H(P<0.05),

3 it

3.1 EARKFESHBERNXR

ARGk BRI, AR E A I KT 29.57%
T a4 18%, TR ANMERRINELX LA &
—EME M (X <39.68% ), PN BHBER
(Y) SEHEARG R’ () 2 ELMX, |EFHE
H:y=261.758+6.620x(R=0.981 0, P<0.01),
ERENMEQFKEREEE N, S ER S
HEORSEHR IR X R, QiR mIBEREY
B AR N y=—-1178.2+86.722z — 1. 084z?
(R*=0.9203, P<0.01), W 1. W¥ERATIAT
WARGRINESGEE S B KE40.00%),
AR 5 B S r N EOR & /iEE
WEREHR43.01%), B, BEERsRERG
¥, R BAT M E QRS E R R 50840.00%
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Hofk

~43.01%,
3.2 $EEENEETEORAKE

Moore ZUVHRE, BB (AE 145300 g) 1
BEEREERRESECY 36.5% ~40. 5%, B
EEER N 49.6%. Kaushik ZBIHF5TE, EE
RIS (AT 22~ 44 o) FIREARMNRER B E
N 38% ~42%, BRMERTRY 9%, FHEE
LB & K S A B B KR, 16

HEARFEESERD 39.8%, AMRHABARS
FEREEEE, PESAFREEQREE R RS
Fh 40.00% ~43.01%, R W ERTRY 4.
18%, X5 bk 3 fhig & & B SN FEEN
EAREERE HOMHHEA, b5 SR REHREK E
1(41.0% ) K O 843, 1% ) ZA6ER U TR T
#8(32% ~38% ). BF(25.2%) . FLBi (26 % YFR
BB A A2,

#* 2 FREORATXNPEGERHRE

Table 2 Effecis of protein levels on growth of juvenile Chinese sturgeon

A5
M H Itemn Group
1 2 3 4 5
EHEATF/ %
Protein tevel 29.57 35.54 4. 18 48_.89 52.68
%Uﬁ‘ifg a
Initiel body weight 13.24+0. 23 12.89 0. 39 12.60+0.80 13,380, 95" 13.65+0.89°
FiEHE/p b . " . .
Final body weight 72.89+0.89 78.23x2.73 Bl.61+1.14 78.200£ 0,35 63.85+2.26
Wi’l;i$/% 450.97 + 16.05% S0B. 06+ 39, 54° 549 .70+ 32. 16" 487,191 39.04* 367.45L 7. 58°
sight gain rate
Eiﬁi/g b
. . . 140,038 1.87%0. L97+0.01° LB5E0.02° 1.44£0.13
Dasily weight gain 1.71+£0.03 B7+0.09° 1.97+0.01 1.85£0.02
1B/ % . - b
Feed gain rate 1.23+0.03° 1.05£0.02 0.91%0.05 0.94 £ 0.02¢ 1.1220.02
EHFRYE/% . b b b -
Protein efficiency 2.77£0.06 2.68+0.05 2.50£0.01 2.19+20.04 1.71+0.03
EERTIBIE/ % 31.56+0. 58 28.47+0.62° B.7410.34% 25.5120.50¢ 16.41 +0. 409

Protein retention

T RATHTFE LANTFEREERL2REE, TH. Different subscripts on the same line mean significant difference, the same below.

* 3 ERERS TR R (LB TR EER])

Table 3 Body composition of juvenile Chinese sturgeon{ Dry basis)

A5
HH Item Group
1 2 3 4 5
HEH/ %CP T0.37+0.04° 70.96+0.01b 71.33+0,32° 70.83 0. 34" 70.21+£0.71°
RN/ % EE 13.81£0.43° 13.77+0.62° 13.51£0.73° 14.22+1.19° 10.59+0.16*
I/ % Crude esh 12.69+0. 65 13.61+0.25" 13.22+0.01° 12.83%0.12° 14.00+0.31*
BfE/ (m-)-kg!)GE 18.63 £0. 55 19.02+40.02° 19.02 £0.11° 20.08%0.71% 20.51+0.5*
F 4 AR ERSENRSINE L
Table 4 Digestibility of nutrients of experiment feeds %
#HE
IHH ltem Group
1 2 3 4 5
T4 Dry matter 61.0920.86" 66.27+0.91% 69.21+0.11° 69.38 £0.57 63.65+0,52
$1EH Crude protein 80.86+0.52¢ B1.63+0.18 82.10£0.52" 85.67+0.40" 80,10+ 0. 49°
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R, HERNEORGRMES, bEsg
R E AR R RSES AR 3 HRNEQ Y
44.18% 0, EPIE S, LiEEE B RS Bt
BERG, MR AFEETRAIE, XX D8,
FaE ALy Ea P OEIRENE R, T
MARMESHTFRS, WSHEARS BRI S
BERE, MEXAKE TR, B18%, MiEkx
B, R T RESEI B, X T 6B 5 S Mk AN 2R R
BHx.

FLE, WE RN E QRS 2 LT BAR
B M EHRIABRAEL TR, X FEHERT
BERRNHREGR S BN, P EEMEREND
BHARER, 4EHRSETHE, 5Tk
BHECRMYARES MR, a3 pitis
HfEREREH IR, NS TEARNER
EARTUHEY TR, RS EE R R
o, e kRS BB E MM EE, X5
Moore SV 5T & 890045 B Rl E e 5 05T 3%
PR L HE—3L,

3.3 ¥mENRARECENRE

NP EOES RSN SRYEWMEAERDY
R, B E TR R EQ T SRR, EOROFRN
R, HILEHRY, TEHRECD RS ', FR
TERHRMWRVELELER, BERANEOR
BRI 29.57% F 48.89% ), THEEIH T A
HERMHELROR S, HFEER R PEOEAT
B, #ATRIEEAN A LA AT B R
HEETR HYANPEARS RIS
(52.68% )IFf, RHE MR HEICRRZTREMT , X
ARERENEAR S B R, 8 7 esyay
WHHRACRE S7, R 208 h a3 1 s,

TR e S BRI, BEHRE LR TR B
AR AXPREEIE R, HALH B AT ARoE R,
HANAHRE TR P IER R RRE FHH, A
MW T EH R BRI, ALid, Bams
R, BN S B, B KE s bR, ol
RERZE TR & BN, RERRE I
KA A, R A K RN EE
WHFT B
3.4 (NMWEERSEEERER AL pERE
R ERE MR

AERFFHM RO RGERED, REEARK
FREETL, Bt BB R 00T AR,

HHERABE Y EBRASE 2L, H s
A REEARR RN, RESHEARGSE
Wt B HAFEEFRE S SR B, kR
SEARM AR C/P EMUAMT, LB
FAPE B REMERE S0 2 HE, B2 B i & HAR A
BB HCBHENT, 0 17.41~19.77 m)/ke $8L. BT
EHEEBRE, C/P EHEHHX B 35713~
66.86 kl/g BH. HEERSTRENES C/PE, K
2 C/P EMK. R 3 95 /P K 3678~
40.70 X)/gEE Y, PARiFay R R B i, LR
B T17 B 4o 1T 4 18 44 P L 45 (33 ~ 36 KI/g),
5B I8 (38. 55~39. 18 kI/g) B9 4
AR, FIRLE E AR A B e, MR &R R
BEFEEMNEH, BAEENEELERNESRR
FEEHTFEREIR, B4, T iRk s
YHERLRER, P TAE QB HM, ST PER
e C/P HBTHE R R IRGE, S5 T —4
HRER—EORK TR TSP ARRE c/P &
XA A A £ A RS 0L, LUERTHE SRR IR e ek
C/P EFEMEBEARMAE,

#E30E
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Optimum protein level of diets for juvenile Acipenser sinensis

CHEN Xi-bin!, ZHUANG Ping?, ZENG Cuiping', YOU Wen-zhang?, ZHAO Jing-yang'
{1. Animal Hushandry and Veterinary Medicine Department, Huazhong Agricultural University,
Wuhan 430070, China; 2. Changjiang Fisheries Research Institute, Jingzhou 434000, China}

Abstract; Five diets were designed with different protein levels. The main protein sources were fishmeal and
soybean meal. The juvenile sturgeon Acipenser sinensis, body weight(13.151+0.51)g, were fed three times
each day for 35 d 1o determine their growth and the digestive trial was conducted in the first 14 d. During the
experiment the water temperature was 18.5—20.0 C. The results indicate that the optimum protein level is
44.18% ; the protein level in diets does not affect that in the muscle obviously, but the gross energy in the stur-
geon body increases with the increase of protein level in diets. The results of the digestive trial shows that the di-
gestive rate increases with the increase of diet protein level until protein level at 48.80% and then gets down.
The regression analysis shows the optimum protein level for the requirement of the juvenile sturgeon is 40.00%
—43.01%.

Key words: juvenile Acipenser sinensis; protein level; growth performance; nutrient requirement
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