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Effects of different protein levels and animal protein
percentage on Pelteobagrus fulvidraco

HAN Qing, LUO Yu-shuang, XIA Wei-fu, WANG Wen-bin
( Department of Biology , Changde Normal College, Changde 415000, China)

Abstract : Using two-factor, five-level, orthogonal regression rotational combination design, using fishmeal as animal
protein and soybean meal as plant protein, to formulate 9 diet combinations, 850 Pelteobagrus fulvidraco with an
average intial weight of 11.4g, were randomly divided into 17 groups (one control and 16 treatments) in feeding
trial for 68d to study the optimal levels of crude protein in diets and the optimal percentage of animal protein in
crude protein. The results indicated that the optimal levels of crude protein in diets were 42.5% and the optimal
percentage of animal protein in crude protein was 67% . They produced fastest growth, highest daily gain and
constitute best ratio in the diet. '
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1.1 #HEfA

RBARBERFEHATER, ANETHEER 11.4g R, HUR A — 30, (AR O, 28 1 B
WIE R E i ta 850 B, BEMLA R 17 A, S0 B, HEARERARE(P>0.05),
1.2 RIEE R

DENEARS BN YHEATSABEARBE T R 2 W T 5 K FRHEXSKEA SR
H2 R (K1), UBaBMOMAEAE EFEDMASRNE S BURE MFE R HBEKHD,
Pha- M NEERKEAY HASRE, SR oOMARMEN, Hd,1~8 SK® 1 -8 Hidihta,o SkME9
~ 16 HiXI 5 17 41 N % BB 4 e ya] i
1.3 g

I6 72 W R PR E R K SE G T, RS A 2mx Im x 1.5m R Z 0 4 K55 B4 17
VAT TR EE— D AR 2. 1bm® REFHBA, HREEAFHERF,HE - Imx0.5m
MR R, PR TR RA A 1/3 2K I B3R K B BE AT, R K R A A N 4~
6mg/L,pH{EHK 7.0~7.5,KiR 24 ~29C,

1 HAH2EFSAFE_R_AEAEXREASRIT

Tab.1 Two-factor, five-level, brinary quadric orthogonal regression rotational combination design

X (cp%) X.(ap% )

kg K £ RE K
1 1 47.5 1 80.5
2 1 47.5 -1 53.5
3 -1 37.5 1 80.5
4 -1 37.5 -1 53.5
5 1.414 49.6 (] 67
6 -1.414 35.4 0 67
7 0 42.5 1.414 86.1
8 (] 42.5 -1.414 47.9
9 0 42.5 0 67
10 0 42.5 0 67
11 0 4.5 0 67
12 0 4.5 0 67
13 0 42.5 0 67
14 0 42.5 0 67
15 0 42.5 (] 67
16 0 42.5 (] 67

1.4 FFEER
1.4.1 34§

27~8d YR, AFHARTEEFBREA R FHERNAS, SREEHBEHE, a8 K
M B HOKIERA B ERER, FRAFERFZNEER TR 8T aah R, RS
AR ER) 4% ~5% , 3T RIEHEIRE MG, 4 K4k 2 K (08:00,18:00)BME , FF 5 AR i 40%, F4 5
HMA 60% . 5T 2001 45 A 20 HIF4G,7 B 28 A %53, A 68d,
1.4.2 &=
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B OIFEHARGY. BN EENTZHKEM,
1.5 FERIBPRINE & #r i ik

(DR E RS E R EFRE B E R4 07 7 8 8 8 IR L R 2.

()RR K TT a5 FIAE B o P HAK T IR (%) = (ML KRE - F146 F) /B E x 100; W
AU =AHERE/ MHEEORSE -FEENE/(BZREx ANREOARSTE).

®2 REGAMEAERASTUE

Tab.2 Content of prominate nartient in diet

I HEH Lk ERBE LY Lk iV Ca P B

(%) (%) (%) (%) (%) (%) (%) (mJ/kg)
[ 47.48 9.29 29.24 1.51 12.38 3.68 1.98 16.40
2 47.53 8.63 28.61 1.48 12.51 3.73 1.97 16.05
3 37.49 7.46 41.67 1.23 2.54 3.72 1.86 16.07
4 37.51 5.87 45.33 1.26 11.87 3.46 1.84 16.12
5 49.58 8.87 25.63 1.72 12.55 3.89 2.4 15.98
6 35.43 7.62 44.86 1.40 12.70 3.84 2.03 16.37
7 42.52 9.67 31.85 1.31 12.91 3.86 2.07 16.15
8 42.46 7.74 36.38 1.37 12.12 3.94 2.10 16.17
9 42.49 8.23 36.08 1.53 12.69 3.98 2.01 16.31

2 RIS R 500

2.1 AEHPERKELR
ARB AR BRI 15 AL RBENKE, FMAKSER, URHNEFR A K
HE L FALE R E 3,

3 omRBEN 3 AEFEEWEIER
Tab.3 Three items of raising targets of the nine kinds of experimental diets

. 4, P 7 A1 £ i T H & . 3
1 11.58 25.75 14.17 122.37 2.10 1.00
2 11.35 22.03 10.68 94.13 3.34 0.63
3 12.03 20,71 8.68 72.41 3.87 0.68
4 11.79 18.36 6.57 55.70 4.53 0.59
3 11.63 24.00 12.37 106.35 3.13 0.64
6 11.92 18.38 6.46 54.18 4.02 0.70
7 11.09 24.44 13.35 120.39 2.32 1.01
8 .18 18.26 7.08 63.36 4.58 0.51
9 11.07 24.56 13.49 121.89 2.06 .14
10 10.98 24.63 13.65 12431 2.03 1.16
I 11.27 24.87 13.60 120.68 2.04 .15
2 11.36 25.20 13.84 121.84 1.97 1.19
3 11.43 25.37 13.94 121.92 2.08 .13
14 11.24 24.84 13.60 120.97 2.05 1.14
15 12.01 26.51 14.50 120.73 2.10 1.12
6 11.32 25.09 13.77 121.66 2.11 1.12

Xf B8 2 11.06 19.23 8.17 73.85

ME3 AN, RE17.9BEBEE1.7.9- 16 ARFAMNERSEFHTS4. SHERT
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(e E WER)AHERB A LEY . HIEEWFR1.9~16.7.5.2. % H 3.8.4.6 4,1 1.9~ 16,
TS2AMBEMMBETFIIEEA(P<0.01),3 M8 HGHBALFARE(P>0.05),4 M6 HBFEMHE
FXERHA(P<0.05), Bo~16 A TFHEMEN13.79z, HEIENEL . AEEAKFARSER
HMEMH, P EEASBATLHE I~ 16 AN ESHYHEASE N 80.5%K5E 71 ARKE
MEARAL., MR P EEASERNTRHNE 13567 9~16 40, HPBEABRKENR.52E48
T9~16 M S5BEFRKFERN T 5%HE | AWK EHEAR BEBERTHES4. EHBKFIK
(s 3 B ST S AP HEEATES TRART 67% , WA F| F 6 B 59 £ K ; 5] i /]
EH P EAFKESEFEAT 2.5 (ME2.84), MHELMHEEARET S & EREAFTH
ki, HEATA,ARPEAFRKEHRARBERE, — BN 2.5%, ARG SHYEEAR oS
BN REEERE, — BN ETHAT 6T, B TFREEIPEREASERGRA BB S, EHEEY
BMEI1H) SNBSS BN TR E I~ 16 HEZEAK(P <0.05), Hk,9 MERAAFLL9
SEpENEE EREAKTER 2.5%EF ShYHERA GBI 67%5, BEY5 2 B4 XA R e 1
HHH,
2.2 HE A XTEE R R G O

HEITEH AR R~ 16 HEK, FHH2.06, HEIEAKFERRSYHEEASTRINE L.
2L 34 HELE .89~ 16 AR . UESYHERA S EENERZARK, HERAKFEREZY
HEAEENE 79~ 16 A WP EaSBYRS BmESREHEEZAKR, HESIMHES
HRARBEABRKEWNSE 1.3 HH,2.4 HiLH,6.9 ~ 16 20 L8, ¥ 9 E H R K F 5 8958 &8
Ko MBEBKFEERE, MEFE S AR REBR MRS B 750 SR KF S RES AR T 5]
X RO R AL L2 8 IR, DL 9 SRB AR

FAFRMEURTIOSHEMNG 9~ 16 A, WEN .14, R, BEEFAKFEHIEmYHEES
SRAFMNE I 2HEKR IA4ALE.SI- 6 B . WEFYHEATREESNEARKRE. &
HEKEHE P HEEASERNS THSE I~ 16 LK, REARKEMHEARAKR, MHBZY
HEASEEARKEAFRME 1 3 ALK 24 AE. 6.9~ 16 ALK, WEEAFRKFRHNEAXK
EHE. IPHEEASEHR.BEABEKEFEEMESHEE - 16 AL, EAFRKEBHNE 5 HEH
FERCE R TR, R R K E A B AR T B A AR, AR, E 9~ 16 H R,
2.3 BEWFESSEEEFRKFEE B EFXZR

SR VA E PR AR CRARMEEN V.UAREAFKEMSIPHEEASERE RN X, B X,, 0
X X, ErnEARShYHEEAFRMOTEAEA, A SPSS10.0 B4 A KA T 8B4 B o —x=kHE
H 2.

WESEFKFHXRR

Y= -163.478 +6.17X, +0.938X, + 4.944X, X, - 7.120 X% - 7.568X,>

HHXEH R=0.885,BEM P<0.01. thBE,

R ARBSEFRKEHXRE

Y=74.606-2.510X, -0.459X, - 2.068X, X, +2.992X,% + 3.735 X,>

EHXREB R=0.980, BEM P<0.01, B E,

HABRMESERKEHXLRZLE

Y= -18.577+0.735X, + 0. 107X, + 1.010X, X, - 9.363X,% - 1.039 X2

HHEXEB R=0.981, BF M P<0.01, B EF,

BRI e R R, R E AR BEORARES AN EREARKEANSIYHEEAES S EHR
BEMK,
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3 e S5/

3.1 B A ERE A RS E KR

MR EREBR  EFAREEKNANEARKERN 2 5%, MERBSFEOKFMES, 3
PHEOSESNEER,  AMARK, EAONES HEAKEFIS (G T 47.5% ) KEHEMNEQNK
TR R AR RO . UL R R K R AT B a0 4 e, HUR D — J7 T AT RE 2 i AR
EAFEDEEmM T ZAH EREARRE AT SN A EORERNBEIL AR, MEH R
AL R MR RKS B — AR T BE AR 4 T EEEHS,

3.2 HEEFARE AR HEE A EE AR

KR YN EONEEERNGT%, IPHEOE RN T2 WA, K E B FERE
&L AR RS, S EO S BRI E AR KEEE, S AR AR AR S R A,
JE I AT BB A A R (IR G SO BRDRL o b R R N S L BE AR T D RE R PR, W RE AR T A
BER, WA RERE N SR E A MBS IR 5 EE R

MEDPHEASENYSS, INE EARAEUYSS AR TR BYHEASES T
67%0R  HIE EORAFAR NG HEAAHE FAHNRERNSEA. SAEEEBAEEHY
HEOSEN6T%, X—45 8 5 Rz,

Bt AT IR MU T 4ie, A AP EORK TN 2.5% . 3 EOREE RN 67%A, Al 3K
BREMEE  RENFRRAEAIRSVEAOGREE., RYUISHBEELERKPAGEN THB A
MEREE AHBARARANT AEEARKFMSMHEED & BB SBEE RN RHFEER
WK, A REREAIR R AS | 82 & SR 0 1) 4 B A 4 -

S X 30HK:
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