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BE: RABAAKEHERAAE2ISCELGT, BALARREBRFESR N 8 (Silurus
meridionalis Chen)%1% 6 . =8 WK (Cr,0) A~ . WE TEHETRRA 3% E
60% (AL B 5%) It 6 P BE Q0kJ / o) IR LR, TREGEREZUW. WHEARK
- 39.86% FHE 55.73% B, K T R WIH AL E (D) EEERRHEAE (D). BHT RN
HAE (D) ERERMHLE (D) XLARHYRME MK (D)5 5 H 36.68%. 77.13%.
77.13%. 71.43%. & 55.94% B F £ T 4 82.46%. 94.22%. 94.96%. 93.56% F1 84.96% (P <
0.05). METHE EORK. B ERERLARNYRABARIESHUEARSELITE
SUEMRE GRAMTRENETRE EEREMRMX. EidiTR 54 T Ogino MChen A XEH
RS HEARKEXRAMBENATENE, FRE-HFEMEXNTERE Y. a &Y
FREHARBHEERBESFRKTH TR M bAEXEERREARKTFRMEEARE
HERBAR c “HEHMALZ,

XA, FEheLEEERF HAR ATRE
hESHES. $965.128 XEARISEE. A XEFERS: 1000-3207(2000)04-0347-09

HAREEHIYHAEREWERIERYESEARYTSEN TS, AX
HUAENHREAREFREHEHRNEERY, EXLAESRANRBR LY REHL
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1.1 XBREMKRESYFE RAAXALTREYEATIRANBE oA, HRETHEIH
ER¥EKFER LT LRSS KR A, 458 0E 88, (Misgurnus anguillica-
ndatus) U1 B BAE R, BRRER 1K, 2L, TRRALRENBEIRKFEBERSA
AT, LR ik 24 N FRFH AL (RIEME) , BRI A d S6cm X 70cm # FHAF T R & L M 2K
M, RFERMANKKRERN 4-6L / min. LRETEDREAMHA 20 BAa#HTILFRHA.
il Diet-45 L3 RRE A ILE R, @ RBMBR 1 K (18:00), XL, ¥/KBUEX 2CH
BEERELRRITKR(27.5+£02C). EREER SZF 1SWHAFUTERLE, s B8y
i B URIEE NGRS A 957, #1141 /7 10D, YI4LETE] K 20d.

1.2 XWigit N LEA TR 51 LLE foRy . Tk vl B 9 4F 0 & B R RS W Baik k
W& W, BN 1% B Cr,0,/E H I E R MR R, Bl 6 M EB FKF EER
35% E 60%, R B h 5%) 1S BB R (BBAE 0 20k0 / g) (FR1). EAMRIK TR A
HEH,BH 10 BE, EREHRKFETRHE 6 A.

1.3 MRIFEXE R —EBMEH G ERER A (R 1), & & 8K & SR, FRE
BOHE, EHRHTESHAREZL, BHYT TE sog MBEEAFITER. B
WorRERER RS M EET /MBS, £ - 30C T RE. EREUBHRFERE

®1 XBREAREAR

Tab.l The formulation and proximate composition of experimental diets

B4 (TEMK) Ingredient (% dry wt) Diet-1 Diet—2 Diet-3 Diet-4 Diet-5  Diet-6
¥ Y R EIRF Mineral premix 2.50 2.50 2.50 2.50 2.50 2.50
MAEZTIRM Vitamin premix 3.25 3.25 3.25 3.25 3.25 3.25
4K Carboxymethylcellulose 2.00 2.00 2.00 2.00 2.00 2.00
fa ¥ Fish meal 37.52 46.16 52.88 60.01 67.20 74.90
4 Wheat meal 37.90 30.53 2419 18.05 11.95 5.80
E % Bone meal 3.43 2.38 2.41 1.94 1.49 1.00
Cr:0s 1.00 1.00 1.00 1.00 1.00 1.00
EKH Com oil 5.00 5.00 5.00 5.00 5.00 5.00
4RF Ox liver 8.40 8.40 8.40 8.40 8.40 8.40

B W EE Proximate composition

FE AR Protein (%dry wt) 39.86 43.73 46.79 51.57 5573 59.14
BEW Lipid (%dry wt) 10.08 10.83 11.21 11.91 12.33 12.80
fEE Energy (KJ/g) 20.08 20.39 20.32 20.50 20.90 21.77
EH: BB Protein/energy ratio (mg/KJ) 19.66 21.45 23.11 25.16 26.67 27.17
K4 Ash (% dry wt) 10.04 11.39 12.00 12.87 13.52 14.11
Cr.0s (%dry wt) 1.02 1.00 1.02 0.96 1.02 1.01
FE R Y Nitrogen free extract (%dry wt) 39.16 3345 29.22 23.02 17.82 13.35

Al KL 8E Digestible energy (KJ/g) 14.49 16.25 16.72 17.63 19.55 20.26
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FAERELHERHER 0.35(20.02)g(BE)WBRL. FX18:00n FFIAH R, F—k#
MR 50 8L, F MR /5B FE 15min B — K, W0 & BLRRLRL B /D, MIgksE i, BB MIK
W22 & PR P ARDRERL AR BB 2D bk, BB A R E R E, R RIE. LR MAkR
RHEBREZNMEE 2h. BREWBANETE = AR - REREE) x S TH,
BRERERNTEZNT I EITE L. BRSO T RSN ERTEE. &
MG I & E B E IR SCBR T8, DU T E AR DR 2 im0 BB Bl 18 4
Bk T E (.

IEAMRS 5d G e B 2808, AL R MK IEE 3 WREE4E (JRIFR 8h) , I BUR
FE SBIF R ER R IRFEAE S A bt R

ARIWEESANNEARKKE W R W,GR2), HEERFMEAMBIMK 3 BafE
LI T AG B RS R A R E S AT AR AR FEW W, W, BT A A 2d DAHES
Pk py 364, W B A 56 M O 11000049 MS—222 ( Tricaine methanesulfonate) %5 8 Bk BE,
RERITTHEENRFHAERNKSERE.

F2 KBEHNBERRLEE CFYEARLEE ()
Tab.2 The initial and final body weights of Silurus meridionalis Chen (Mean+SD(g)).

L H (BA B KT%) Groups of treatment (Protein level %)

E ) L Diet-1 Diet—2 Diet-3 Diet—4 Diet-5 Diet-6
Replicates 39.86% 43.73% 46.79% 51.57% 55.73% 59.14%
A Wo 359+14 35614  362+14  358+13  36.1+12  348+15
W, 113.0£31.6  92.4+100 12994253 1451367 1358+32.6 1364417
B Wo 404£13  402+16  39.9+15 40011  408+15 40715
W, 12674298 12514230 1673360 183.4%35.1 159.8+21.6 158.4+44.2
c Wo 454£12  448+09  448+12 459219  454+10  454+16
W, 149.54254  138.7+28.6 1847367 1712582 204.1+46.1 177.1238.6
D Wo 520428 51926  524+34  51.7+2.5  S52.6+35 52225
W, 14724338 1512£29.8  189.1244.0 225.5+522 199.8+282  182.9+44.0

DAE BT AR TR, Sk R Je AR 9 7E 70C T EE EBUS TEL, BHENEKRT
- 20C T RAFRFN.
14 &S RAVRKREEZNEHMNERASE, ASHUEEREU 6.25 TG
HEASTEERARKRBIOE, HCB MBI &2 A ERP ERA 1h
J&, BTETHAR I AR B8 (550°C ) 3h, BUS B SRR 4 & B IR RRTE N ek A T I ALAE AL, R
Ja i m A EA Cr,0,, A 721 43 636 B HE 350nm b L &, B AREFR B Y Cr,0,LA R #Eid
AL PE 5 AE Am HE 28, BUR R AL P Cr,0, 3 85 Fl GR-3500 B4 &3 M B+ @ R & .
G0 4 o0 2 S8 TR, B AR R 22 K T 2%, U488 i B & oK 4 SR R AR R 22 72 2% B
THRANMEER FHEAMELER. TARBYEENELTBEE G R, B XK
GEREWIE.
L5 BELE  LRANARRESHEEMEEARENT AR ITHE.

HEEKE (%) = 100 X (LnW, - LoW,) / 6 BB E (%) = 100X C/ [(W,+ W) / 2/
th BYHALE (%) = 100x (W, - W) / CGEABRKE (%) = (W,— W) / (CXP%);
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B (%) = 100 X (W, x P% — W X P%) / (CX P%); RMLHELE (%) = 100 x [1 -
(N, / Ny) X (Cry/ Cr)]
He.

W, W—— LR BRI EEREREE (g); t— L RARIFHE (d); C—HR
B(TEg);P% P% PY%—HhAK RELGHRNAKEANESRITE (%) Ny—
FEFH TR (%) EEHE (%), B (%) TRAREY (%) NER (/) &8 N—
HEFHTYHE (%) . EAK(%). B (%), TRARBY (%) HAER (kI / g) &&; Cr,. Cr,
e R SEE HH Cr,0,% & (%)

L3 48 A “Statistics d’ Institut Technique des Cereales et des Fourrages” 4833k {4

BT .
2 &8

1 75 2 43 7 & Duncan K£ BRI (3R 3): S5 & B FUKF R 39.86% it
(Diet-1), FH R EMELE (D,,) REERXRNEAE D) TERTHK s MEAREK
T, EHEFKTH 43.73% (Diet-2) A E 51.57% (Diet-4) i, D, D2 LA ¥, HER
RBFKITEEN, BAFKTN 55.73% (Diet-5) & 59.14% (Diet-6)2 K D, K& D,\EE &
FHAKA 48 (p <0.05); Diet- 1 AR R RMIH L E (D) REERBRWHLE (D) ZERT
HA 5 A, Diet44# DX DB %R T Diet-1X Diet-2, Diet-3 3 4, Diet-5X Diet-64HH
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Fig.1 The correlation of apparent digestibility of dry Fig.2 The correlation of apparent digestibility of

matter with the level of protein and nitrogen free protein with the level of protein and nitrogen free

\extract in diet for in Silurus meridionalis Chen extract in diet in Silurus meridionalis Chen
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Tab.3 The growth performances and digestibilities of 6 groups in Silurus meridionalis Chen (MeantSD, n=4)

434 Groups of treatment FlE P
EHFKTF Diet—1 Diet—2 Diet-3 Diet—4 Diet—5 Diet—6 Fof Pof
Protein level (%)  39.86(%)  43.73(%)  46.79(%)  S51.57(%)  55.73(%)  59.14(%) ANOVA ANOVA
H K BSGR (%) 263+0.13° 249+0.17° 3.15+0.17° 3.32+0.18" 321+0.17° 3.10+0.11° 1402  0.00
HERERL(%) 2454005 2344010 2.34+0.07 237+0.03 230%0.10 222+0.05 132 029
% [ #PER 2434005 247+0.31° 1.84x0.15° 1.56+0.19° 1.52%0.13"° 1.56+0.11° 338  0.03
EYHBV 47.26+4.12° 41.47+1.52° 46.57+1.64° 41.60=1.93" 3528+1.03° 34.17+1.92° 2493  0.00
HEEARR (%)
Protein in faeces  9.12+1.67° 7.45+1.36° 7.50+1.82° 6.20+1.00° 3.22+0.50° 3.58+0.53' 39.42  0.00
T BRI E D (%) 36.68+9.60° 52.51+8.72° 54.95+8.08" 64.76+6.70° 82.46+2.47" 79.54%3.12° 1849  0.00
BEAEFEMNAED, (%) 77.13+4.18° 82.97+3.11" 84.02+£3.87° 87.97+1.94° 94.22+0.90° 93.95+0.90" 1998  0.00
BB DI(%)  77.13+3.46° 84.52+2.84° 84.77+2.73° 89.79+1.94° 94.96+0.71° 95.14+0.74° 20.88  0.00
BERHALED. (%)  71.43+4.33° 79.70+3.73° 82.27+3.18° 86.00+2.66° 93.56+0.91° 93.07+1.05° 2476  0.00
Eﬁ%ﬁ%*ﬁm’g 55.94+6.68" 71.28+5.27" 66.25+6.05° 68.80£5.94% 84.96+2.12° 78.82+3.22" 11.55  0.00

* ZHRTHRERARE LR RERRE R EE (P<0.05)
The values in the same row with different upper letters are significantly different (P<0.05)
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Tab.4 Analysis of covariance on the effect of protein in diet and fish weight on digestibilities in

Silurus meridionalis Chen. (Covariate: initial weight (g))

BERE HHE FlE Pl EH
Source of Variation DF F Sig. of F
3 D 5 W
EHRE(P) 5 17.52 0.00
B HE (Wo) 1 0.08 0.78
Xt Dy 1 B 1]
BEHFE(P) 5 16.02 0.00
IR E (Wo) 1 0.07 0.80
PugsY:h-A
HAKEMP) 5 25,55 0.00
FIREE (Wo) 1 0.04 0.84
i D 1]
EHE(P) 5 23.21 0.00
B EE (W) 1 0.08 0.78
Fot D P B2 1)
BEOmEP) 5 10.93 0.00
B HE (Wo) 1 0.05 0.83

y=13.26+1.17x
90 r=0.739,P<{0. 05

Dnfe/(%)

0 40 45 55 60

o

o
y=93.90—0. 88x
604 r=0.741,P<<0.05 5

Dnfe/(%)

40 T T
10 15 20 25 30 35 40

NFE/(%)

Bs BAuNTERLAYHFRAHEMLR (D, ) SHBEARK

nfe

SR @P)EERB LY EE (NFE) Z A # %X &
Fig.5 The correlation of apparent digestibility of nitrogen

free extract with the level of protein and nitrogen free

extract in diet in Silurus meridionalis Chen

D.D.EF®H T HE&K 54 (p < 0.05);
Diet-1 A ) T A B ¥ & WK 4L &
(D) BEMT HA& 5 4H, Diet-3 AHY
D, FF KT Diet-5/% Diet-63X 2 HHKY
{8, Diet-5 M D, BFH T Diet-1 £
Diet-4% 4 HHI{H (p < 0.05); KA N
EHEZE LT EER.

AR A KPR AR, B
LAY AR E (W) AT B AT B
T ELT, R RYI LA 30—55g M
WA EME R 3 D, D, D. DX
D ¥R BELWGE4).

Uik EARSBEALARY
YMERNBER, 45U D, D, D.D,
B D, K HE A& BT TR EE TS
B (n= 24, E1—5), KAFENTY
RCEAR BB, R RITAR B
EMHEEEHERAREORSRER
FUEEMX. 5RAPLARBY &
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Rajamani % EAFERRMWBE AN HELEEET, RBRREMEZAEERN 6g KR
BFREEQRMUEARHTKTEERT 3gMaE, FIANIRATEHEN 6g WAH
TR R R B ARG, BABE R EME®. T Kelso i A HR9H 55 5 4 b REE AR E 8 L
Fm TS, HESMHREDEAIRE S HAREEHBEZ WD, KL ELHY
ENHRA 00 MBERBEERWEHMWHALRLEEL W, RERHRN, ST
xR E R ne TH AL R B AL B4 AR
32 [AMERRKFESHEKE

De SilvaEMEMERHEQEAEFN LA EOEHEARE-NMEEABETH
MY, HREZEHRDEH, EARERBEAESABHELHRKTE 4% EMH
FOBl AR REEARTERE 39%—60% EEA, EARENEUEEEO RS
BAREREFELMIEMRK (P <0.05).

Ogino Ml Chen It T X TEHAENBHESEOR S EEEMXYERRA, BT KE
HREANESRSEW TN EAHEAKR, MMNBREABEESARELSSBW LG
BB HNBRERARMERE, AN EEFESRE
BEREN, #EPRBE MV EDRETHSAREK
b, BREEZELAHES AR, FBERMHELE
TRM, X-WECHEEHRERRAC S, %
Ogino 1 Chen!™ T4 4 ML A AT HE R R EHE SR
'’ 2 B ARRHE B OKE 89 T BT T R (B 6A) . {H
AP RERRZY, LIEEERFKFH 59.1% T &
H39.9% B, A REES RSB E 3.58% LF
B 9.12%, HERZXFI R 2T EFEHEGE3). WRE
MRWRABBEEAREASEN ARG
WA BRI NERE, BN 6 MEEA LR
BRHNEEETARRE —CH, BEPHBRAENS TR E B FOKF Protein level
ﬁﬁmﬁimﬁﬁ*ﬁ%%a%ﬁﬁ%ﬁmﬁﬁ’Hé&@%@@ﬁMﬁﬁ&%%%
a6 M2 EABRNEGEELSER)FINEE Fig.6 The relationship between nitrogen in
—NEEWEEER)EFEEM 6 MEMHE (R faeces and protein level in diet
hEYRESER) BRI RAAE, BIREE R A Ogino MChen XA B. AFF5EREXE
HEAREBWEMK, EEPREMAMWRY IR The diagram based on Ogino and Chen The
SRBEE LAY (E6B), HILBRMERNYE diagram based on (his study
I A e - a ¥FEHEERE Towl nitrogen in facces;
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FRE FR BT AL R BT AR R B SR LA & B B8R SR T AR R iR R E SR AME
L EY, MARRKNGERTE L, EERREQFTKTE LT, FRE RS HEALE
R AT AL BEAEE T b F, A R A K R R R R BB LA, B B R e EFRANE
ERE. BE, YHEEAFSTEM Diet-4 B 51.57% HEFE Diet-5H 55.73% B, &R
BRBRSEARRAE T ECRE S L BAKEEARE LANFMA TR, AERD
FRREA TR, EAREYNEERIK(E?) . XRHNERRSSHR BB EARK
FEH Diet-5 SR E FHRMEE AKX Diet-45 1%, HIEE A BRIERE R
AHIEREATELERE RS SRS FER AR EFRMEN LR BXHE
IR B TE AL BB T AL BB AE A PEM L A R E M E N AR EA 2 E R, B ML
AAEREFEENERRESEIM LT,
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STUDIES ON THE NUTRITION OF SILURUS MERIDIONALIS:
I. DIGESTIBILITIES OF THE ARTIFICIAL DIETS

DENG Li and XIE Xiao—jun

( Department of Biology, Southwest China Normal University, Chongqing, 400715)

Abstract:  The southern catfish (Silurus meridionalis Chen) were fed with artificial
diets in a recirculated filtered rearing system maintained at 27.5C (+ 0.2C) for 6
weeks. Using the chromic oxide as an indicator, nutrient apparent digestibilities of six
isoenergetic (20kJ / g) diets containing 35%— 60% protein at 5% increments were
determined. With the increase from 39.86% to 55.73% in dietary protein level, the
apparent digestibilities of dry matter (D,,), protein (D)), lipid (D), energy (D,) and
nitrogen free extract (D) increased from 36.68%, 77.13%, 77.13%, 71.43% and
5594% to 82.46%, 94.22%, 94.96%, 93.56%, and 84.96%, respectively (p < 0.05).
The analysis of linear regression indicated that Dy, D, D, D, and D, were
correlated positively with protein level, negatively with nitrogen free extract level. It is
suggested that the correlation of apparent digestibility of protein in the fish with
dietary protein level might come from three sources as follows: a) True digestibility
of protein which decreases with the decrease of protein level. b) Endogenous nitrogen
in faeces which may change with the protein level of diet. ¢) The two mechanisms
occurred simultaneously. It is argued that the hypothesis by Ogino and Chen (1973)
as to the relationship between protein digesitibility and protein level in diet should be

invalid.

Key words: Silurus meridionalis Chen;, Fish nutrition; Digestibility; Artificial diet



