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ERBEBFME) . FANBIMYBAEER IXRETYRBKESL 1987FEPiER]H
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Elﬁﬂiﬁfﬁiﬂﬂ%ﬁ(?ﬂi)ﬁﬁ V557 Tab.1 Factors and their levels designs
fﬁﬁﬁ%%ﬁﬁ,ﬁﬁﬁio3§#7ocm$ﬁ of nutritional components (%)

£, HE B B RRH AR AW 4R E *F EHR 44X kil
R ESE, FFRE KRAE , B SRR e T R4, ; iz - 22
FHRIF0,1,2,4,6,9,14F18/NT, BEHL 3 5 s 7.0
BsRf, RIHLE (BT , (EE LS

HaE.

%2 RBREACSMILARL (%)
Tab. 2 Composition of experlmental dlets(% )

HRS BEQ 4RA4ER En MR ZoRsE| KRS MEAQ 484X IH MR BRIk
1 42.39 2.5 50 42.11  39.06 6  45.65 4.5 5.0 36.85  42.00
2 42.39 3.5 6.0 40.11  39.03 7 48.91 2.5 7.0 33.59  45.08
3 42.39 4.5 7.0 3811  38.95 8  48.91 3.5 5.0 34.59  45.01
4 4565 2.5 6.0 37.85 41.91 9 48.91 4.5 6.0 32.59  44.99
5 45.65 3.5 7.0 35.85  42.01

1.4 MEHHRRITE

EARBWHELRANE, A Cr0: R M E XA TR KZE 19797,

A EEKERGSGR, %)=100(LnW,—LnW,)/t
AP, W, HAR R FEE, WA R T Be PG E « DR XK.

EHRMEPER)=H4EMNE/FEHHARE,;

A R B(FCR) =1a EHR B B /R B N &

BEEOMMAREOR IS AHNE, BN EGF[1991]F %,

HERMENWE, L. S RF R RKEWAKEY, 7 pH 4. 5, 40°CKEEPIEIL30
0, LA3,5— —FHEKBM A B A, E550nm LM HES B EOCT, . B0 LT E
RE1peg MBMWIED—BIE S 8 0L(pg/min) ,

BREARENE, U4 MKAES ERE, ARERERNE (LR KREEMREYILE
A= 1980].
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R EEP TR NEM LR, UBLANRE AR, SRKMEKLE, BARKE
R AN RBCOY R HEF RN AN EIR2%. FEK2. 5%, 1H6% .
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Tab.3 Results of feeding experiment

AR RRYHE HRAHE BHME THHE ek EREE BHRNE ENER BEHRMHLE

® @ @) @® @ %
1 25.1 43. 6 555. 8 18.5 694 1. 84 2. 85 1.25 96. 2
2 27.8 45.2 546. 8 18.2 814 1.72 1.72 1. 49 93.1
3 26. 8 48.2 482. 8 13.4 667 1.35 1.55 1. 66 85.6
4 27.2 56. 3 872.8 29.1 925 2.42 2. 25 1. 86 97.5
5* 27.1 52.8 745.3 25.7 812 2. 22 2.19 1. 89 91.9
6 25.6 44.8 552. 8 18.4 834 1.81 1.58 1.51 86.8
7 26.1 53.8 887.8 26.9 872 2.36 2. 86 1. 88 98.7
8 26.9 51.1 726.8 24.2 886 2.14 1. 82 1.22 91.8
9" 28. 8 47. 6 568. 8 19.6 818 2. 38 1.54 1. 44 84.4

5SS HELT—R.

AREFRKFET Ak E KR

AR EMERBET T HFESTGE
D ERRUFELRMAER=AKFRH
ERBEP<0.05), BH=/KFHEa=E
RABEP>0.1),

HE B R AR ENK 835 8ot
TEERBE@/NBEREE—qRR, L
RS, ERERH,IOUNEHRKES 5 542%
MUEARKFHHEZRERBE P
<0.05);42% 545 % =K FRIZRABE.
HERKFE2 5%E53.5%2ZMERAE
E M _H54. 5% KFRRFEEBENE
F(P<0.05).

ERERABUEHESHENEE.

2.1

B4 ARVHBHITER
Tab.4 Results of variance analysis
of average weight gain

EREE FHA HBE B Fi
EAR 107.14 2 53.57 51.51°*
HER 94. 83 2 47. 42 45.60°
R OB 6. 50 2 3.25 3.13
R = 2.08 2 1.04
2 A 210. 54 8

¥ :Fo.01(2,2)=99. 0; Fo.05(2,2)=19. 0; Fo.1(2,2)
=9.00; * RFEFBFP<0.05), TRMA.

Bs BIATLHRMMLER (o BB
Tab.S5 The comparlson of weight gain
between nutrient levels (q—test)

AR —.—KEE¥W —.ZKTEH — ZKFEX
EAR 7.70* 0. 83 6.89*
GERK 2.13 5.57* 7.70*

¥ :Do.05(2,2)=3.583D0.01(2,2)=8. 273 Do.05(3,2)
=4, 90!Do.05(392)=11. 20,

2.2 FRAMEFKFMEORHAR.EOFEEMNEE RUH R

SMARERKPFHELRUE ZME LR RE T EITERAK.R7.K8, 4
REAFER=AKFENEAREEMTARREF —EERP<0. 1), MRMHLELF
EEBENERP<0.05) . BFHARMBH= KPR ZRHIARBEP>0. 1D,

SHBAER=AKFHTFHYEHTEEMERE(QRE) (R LEREH, FERKF
7£2.5%53. 5% 2 XM EAFHE. ZWMLRMTEEARHEMRERYRBEP>0.05);
2.5%54. 5% K FRHFLEHBENER P<0.05).
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Tab. 6 Results of variance analysis Tab. 7 Results of variance analysis of
of protein efficlency ratio proteln apparent digestibillty

TREE Frfl HAE B ¥ Fiy ERER FHM HeE ¥ ¥ Fit
EHR  0.0964 2 0. 0482 3. 493 BEHR 0. 057 2 0.0285  0.0121
HH/R  0.4871 2 0.2436  17.652 4R 222.330 2 111.1650  47.365"
] 0.0242 2 0.0121 0. 877 g By 0. 810 2 0. 4050 0.1726
® E 00275 2 0.0138 3 - 4.694 2 2. 3470

R & 0.6352 8 8 A 227.889 8

¥ :1Fo.01(2,2)=99. 0; Fo.05(2,2)=19. 0; Fo.1(2,2)
=9.00

%xs PARRBBSMHTER
Tab. 8 Results of variance analysis

of food coefficient.ratlo

1 Fo.01(2,2)=99. 05 Fo.05(2,2)=19. 03 Fo.1(2,2)
=9, 00

%9 HAER=AAFEROENE.BRHLE
HEGRMEER (@ 28D
Tab.9 The comparison of PER PAD and FCR
between fiber levels (q—test)

< - —ZKFE Z.=ZK¥ —.=K¥
ER¥EE FHA HBE ¥ ¥ Fi iR =% =¥ =¥
EHRHE .
EHMR  0.1087 2 0. 0544 7.158 (PER) 0.21 0.35 0.56
EOREM . .
HFH/R  0.2588 2 0.1294  17.026 L% (PAD) 5.20 7.00 12. 20
156 R 3 .
8 B 0.0057 2 0. 0029 0. 382 (FCR) 0. 07 0.28 0.41
- - 0. 0151 2 0.0076 ¥ :PER Do.05(2,2)=0.413Dq.05(3,2)=0. 563
Do.01(2,2)=0. 95;D0.01(3,2)=1. 29,
B A 0. 3883 8 PAD Do.05(2,2)=5. 383D0.05(3,2)=17.37;

H Fo.01(2,2)=99. 05 Fo.05(2,2)=19. 03 Fo0.1(2,2)=
9. 00

2.3 THALBHEERMAR L
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F.AENEN EFEH G0, TEESRL

HERBUFHRLSPHBEBRXWER
HRMBFHH T BREEREI, FEXR
B A4 78 Yt S BE AR R 47 48 R K T A4 28 L T 28
.

Do.01(2,2)=12.42;Dq.0:(3,2)=16. 8,
FCR Dx.05(2,2)=0. 313Do0,05(3,2) =0. 41
Do.01(2,2)=0. 713Do.01(3,2)=0. 96,
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Fig.1 Changes in digestine enzyme activities

in the intestine of bass after feeding
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Tab. 10 Changes of digestive enzyme activities with different nutrient levels

KF (%) RS WEaR

AMEOW FERW

39 1,2,3 2.3440. 23
A=) 42 4,5,6 2.30+0. 20
45 7,8,9 2.35230. 26

7.89+0.12
8.11+0. 20
8.26+0. 38

2-5 1!4!7

“HAX 3.5 2,5,8
4.5 3,6,9

0.5210. 06
0.55+0.11
0.5040. 10

. EORLUE RN /mg BART, FRRKRLLL0-205 B4 /mg BEHRR.
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H5L . AFR3. 4. 5T A1, A LA B 1R D FE AR BT
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Fig. 2 Effect of dietary protein content
on PER, SGR and FCR

EyMEKRBRAEANN  B5QYSEAHMMNA KK, BEEARMAAXERMHRK, 2
EARS EMNAR EN RBAENY ~412% 2 RAREM T RRAR, T MN42 %34 INB45 % B,
R E AR RMAR BAHAN, KOBWENPEARMNEESENL2UES.

3.2 ABPAERSBMAORGERRREMERYER

BREAHLERTWHE LT EROE, FRAXBENARF LT ERMNEN, TR
W BHAL TR T AR (R E 68 1987 P ¥ A A A LR ARKR, EXEHENE
FIhEE, EREH D AT R A, BB HME RO WA REKER REKEHE
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HER R AR EBIE TV £ Bl LR
JBEA4S T 38 N B B0 B, N TT SE R K AL &4
Ay TR W R 3K, 42 B Y A 44 [ Wilmohirst 1 | SCR
Grawley 1980, Ehrlein #1 Prove 1982]. A &1 FER
b fH LI P A B RBE A EERE, RELR
SBR[ R XHEE PR K L&Y R R
K. RENTFEREXHEELRTESE @
B EARRREEREN,EERETIERS R
M2, 5% B4, 5%, A FBE KUK L
MK RYEHF — 2w, HERLEIL “1 FCR
FEESTRABEED, BERAENET |}
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HERFIER, B EFRE, RIS Mo S
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SR 5% MP4. 5%, BARMELEN E3 AERXSBYEARKE,
97 % TREDI8S Y%, TRET 12% X R BARCIE H1E K R AN R AR
HERTYRBENFEESBECBIHEE Fig. 3 Effect of fiber centent
B2, MTEFEBESRELANA, £ KEEHE on PER, SGR and FCR

HRIER . HRSMRIF[H, 2. 5% M. sSUMAERKFRIEZRABE , A O BB L
HERSBUARBAI. 5% HEF.

3.3 AnBesxigA TR

Rt TR AR S RN BB N REAKKR, B+ EENER, L4 HFMTE
ANFAZEIRABR FRR P, MRS BN K EFAR 7%, =EAKFHARKIMEZIRER
ABEEFP>0.D,.FARMARNERKKENERBRBE(P>0.1), RAS % ~7 %KL
FRESEARNKFRHAGHREEN.

4 4

RKOREES, EENEARSBVNLAEALA FERFRT3. 5% B AETF5%.
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EFFECTS OF DIFFERENT PROTEIN, FIBRE AND FAT LEVELS
IN DIETS ON THE GROWTH OF LARGE-MOUTH BASS,
MICROPTERUS SALMOIDES

QIAN Guo-Ying
(Zhejiang Rural Teachers College of Technology, Ningbo 315101)

ABSTRACT With the development of large-mouth bass, Micropterus salmoides
cultivation, artificial feed have become the key of increasing feed efficiency. The objective of
this study is to determine the effects of dietary protein, fibre and fat on the growth of
large-mouth bass. Accornding to orthogonalty trial Table L,(3*), using casein, cellulose and
soybean oil, the feeding tests were carried out for 23 — 29g young fish. The content of
components was designed 3 levels: protein of 39%, 42%, 45%; fiber of 2. 5%, 3. 5%,
4.5%; fatof 5%, 6% and 7%. The results show that protein and fiber had signficant differ-
ences on weight gain among their levels (P<<0.05), i.e. , 42% and 45% protein were better
than 39%; 2.5% and 3. 5% fiber were better than 4.5%. Protein efficiency ratio apparent
digestibility and food coefficient ratio showed further that 42% protein and 2. 5% fiber were
the best. There was no difference on weight gain and protein efficiency ratio among fat levels
(P>0.1), 5% —7% fat is also the suitable content. Thus the large-mouth bass’s best com-
pounded diet suggested is 42% protein, 2. 5% fiber and 6% fat.

KEYWORDS Micropterus salmoides, protein, fiber, fat, growth
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