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Tab.1 Formulation and proximate analysis of trial diets (% dry diet)

AR diets D1 D2 D3 D4 D5 D6 D7 D8

FH Al (R A4 “basal protein ingredient 75.20 70.86 66.52 62.19 57.85 53.51 49.18 44.83
[ %2 843 ® constant ingredient 6.65 6.65 6.65 6.65 6.65 6.65 6.65 6.65
fajl fish oil 0.00 0.26 0.52 0.78 1.04 1.30 1.56 1.82
K E il soybean oil 2.92 5.45 7.97 10.49 13.02 15.54 18.06 20.59
o-JE M a-starch 13.85 14.07 14.29 14.51 14.73 14.95 15.17 15.57
Wil2 — 45 calcium biphosphate 0.80 0.89 0.98 1.06 1.15 1.24 1.33 1.41
T £ 4E microcrystalline cellulose 0.00 0.63 1.27 1.92 2.55 3.19 3.83 4.43
A} zeolite powder 0.00 0.63 1.28 1.92 2.56 3.20 3.83 4.44
WA SRR A Y) © EAA mixture 0.58 0.56 0.52 0.48 0.45 0.42 0.39 0.26
#4587 proximate analysis

g5 85 F BT L lipid to protein ratio 0.17 0.23 0.30 0.38 0.47 0.57 0.69 0.84
M HR/%  crude protein 52.23 49.30 46.37 43.44 40.51 37.57 34.64 31.71
AIALEE 1% /%  digestible protein 48.10 46.31 43.32 40.48 36.88 33.87 31.11 26.85
MU /%  crude lipid 9.00 11.50 14.00 16.50 19.00 21.50 24.00 26.50
4 IEIENT /%  digestible lipid 7.78 10.05 11.96 14.04 15.93 17.68 19.81 2133
M 4E/%  crude fibre 0.65 1.24 1.84 2.45 3.05 3.65 4.26 4.86
FBE/(MI/kg)  gross energy 18.72 19.15 19.53 19.99 20.36 20.68 21.04 21.47
Al ALBE/(MI/kg)  digestible energyy 16.86 17.28 17.31 17.71 17.02 16.73 16.20 15.92

FE: a FERER MITUNAN (% FERER (BN, A, 69.15; FHI, 6.65; TOKEEE, 9.04; Aok, 5.32; WETMERES, 9.84. b [ E M
W% Tk, BERRRY, 1.00; fhfa pIERS, 1.00; BERERS, 1.00; £4E*, 0.80; £ **, 1.00; FALIARL, 0.30; EEEEEE), 1.00; 42k
# C(35%), 0.05; =5AL 4, 0.50. ¢ BHTHHEIERIEAY (% L5 ATERIEGY). 7HER, 57.09; HHR, 42.91.

*ZYE(IU 3% mg/kg THRBL. 442 A, 160001U; 4EH: % Ds, 80001U; 4EH: % K, 14.72; 442 B, 17.8; 4R By, 48; 4i4
% Be, 29.52; 4EHEF Bp, 0.24; 4EAER E, 160; 4E4:F C(35%), 800; MMRINE, 79.2; {Z R4S, 73.6; MR, 6.4; AWK, 0.64; NEE, 320;
AALAEEH, 1500; L-AHH, 100.

*+Z 0 (mg/kg THRED. Hil(CuSOy,), 2.0; $%£(ZnS0y), 34.4; % (MnSO,), 6.2; #k(FeS0,), 21.1; Hi(Ca(10s),), 1.63; Hili(Na,SeO;),

0.18; 4%(CoCly), 0.24; ££(MgS0,4-H,0), 52.7.
Notes: a basal protein ingredient (% basal protein ingredient). fish meal, 69.15; soybean meal, 6.65; corn gluten meal, 9.04; wheat gluten
meal, 5.32; spray-dried blood meal, 9.84. b constant ingredient (% dry diet). brewer’s yeast meal, 1.00; squid viscera meal, 1.00; soybean
phospholipid, 1.00; vitamin premix’, 0.80; mineral premix ", 1.00; choline chloride, 0.30; brewer’s yeast extract, 1.00; ascorbic acid (35%),
0.05; chromic oxide, 0.50. ¢ essential amino acid (EAA) mixture (% EAA mixture). threonine, 57.09; methionine, 42.91.

* Vitamin premix (IU or mg kg 'diet). vitamin A, 16000 IU; vitamin D, 8000 IU; vitamin K, 14.72; thiamin, 17.8; riboflavine, 48;
pyridoxine, 29.52; cyanocobalamine, 0.24; tocopherol acetate, 160; ascorbic acid (35%), 800; niacinamide, 79.2; calcium-D-pantothenate,
73.6; folic acid, 6.4; biotin, 0.64; inositol, 320; choline chloride, 1500; L-carnitine, 100.

** Mineral premix (mg kg dry diet). Cu (CuSOQ,), 2.0; Zn (ZnSO,), 34.4; Mn (MnSO,), 6.2; Fe (FeSO,), 21.1; I (Ca(I03),), 1.63; Se
(Na,Se0s), 0.18; Co (CoCly), 0.24; Mg (MgS0,4-H,0), 52.7.

REERDNT MIEAMAREMENE RS SHEARMIENE Y, 7 log-log B EZ:HI[Y/(1-Y) 1%
BIRAR A R, RONAE ST Cat R Mg i m%%M&%HHH%% 1531 50%¥%5 IfL(CHso) FT FH I3 o 44
EL b 2 28 W R R T o SRR S LT AN SR A o H, AMATEYEZOR B THMGEFEA T CHso BYHR
ST I 2 (T VT B3R B ikl )R A4 AL A TR A o DO R A o L A TR DR
RFURAFE4 LT AT 37 CRIFE S min J54k  F LRl PO i i 2 (1 & R % s i T
o MIBFEMBGH MO, 10, 20, 30, 40, kiR,
50, 60, 70 pLYKIKIIA 96 FLAEE R M, FZE vl LEAMARSE S AEE L R = i
PHEERFLAY ROSARBN 150 uL, FEHIIIA 50 uL BTSSR I gk EA T o 34N 20 B i FRAE A H A
BB LM, 30 CEEERIFET 60 min, N7, 4HMEEIRM L RPMI-1640(Gibco, £ [H)
400xg 4 CE.0> 5min, H&SFLEJZWIA 160 uL in 4 5& Al B o A0 M B R RR R 4y B W A
AR, SR 5 FBEFR{(FLUO star, BMG, f%[#) Nycodenz(Axis- shield, #BEOAECH] . K7 2B 19
W5E 25 VAR RTE 540 nm ATSE(E ., RIEE, 7€ KB A MORE T AR R mlh, 27K s
G BEUHAR FLLA MR 150 pL Z808KaE YRk (400xg, 4 °C, 10 min), AIM3kiHEobit4, M
2% WA 0 A I B e/ NI IR AL 4 ) T 5 W W5 HEBR VAT 500 A0 M ) 25 5, AN S R
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LS B 4B IR R R SE N E LE A
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100 pL 2% 1F 20, 70% F ERE T 3 IR, a5 <P
FZJE4r M A 2 mol/L KOH F1— i 5& V. il
(DMSO, Sigma)120 mL #l 140 mL, [k KOH/DMSO
YEZSE, BRSO E 25 SN A R TE 630 nm ALY
WCOGAE . AR DY 20
1.4 HEARK

BT 2R (%)=100x 2K B EUVI 4R R AL

BEE=lmR AR/ RER+EERKE
#0121,

5 AR K (%/d)=100%(Ln LKA JFi i —Ln )
LR AT ) ARG KK

o] Ak 0 23 = (A AR AR ot it — ) 0 R o )R AT
ARk ) £

B TR =( LR AR T W B R T i )R A
DA% 25 1 BT A A

B 1 IUR & (%)=100xTWtxCPt-TWoxCPo/
BRI B A

1 W7 35T B 2 (%)=100x TWtxCLt—TWoxCLo/ 5%
AT g 7 it

B IR I AL (%)=100%[ 1 -(FEff & 32 W)
JoT & i/ Rk E SR B i) < (DB Crn05 B iR/
ﬁ‘%qﬂ Cr,0; @ﬁ)]o
Ao, TW R4 A B A B TW, il Be T iR
HF A B CPy A 06 45 SR A 4 ML AR 11 B 1
CPo M35 T Ui i 4 f R 2 1 03 1% 1, C L oA I B0 2
w5, CL, MR T LR i 4 L g
Wi it
1.5 HIELEBSSITHH

BAELFEE Rk R RH
SPSS17.0 X} 4 i 47 5 A & J5 22 43 M (One-way
ANOVA), }] Duncan [WEi1rZEH 225 0L
5, WE K- P<0.05. K H Excel Fll Design-Expert.v
8.0.6 A BT KA 3 Tl %o 5 1A T — o0 ik IRl 43 AT
A0 W EE 8T

2 %
21 fANFRERSEARSELITERKEARF
AR m

Tk A B 7 55 A T A o R I R A A
TRV s i L3¢ 2 FnER 3. TR AR S &R
P o Bl ) s 5 | A AR KR IR
O FRCR . B ARACR . R RITBR A
TR R W3 5 (P<0.05) . {56t 1Y i 75 2K
D1~D4 4 2 %A B #(P>0.05), {H. D1 f1 D2 4H i #
T D5~D8 41(P<0.05). FiE A KK | kR
REWT TR LA D2 2l e, HoAth 2 Bl % fmlkt b g
07 55 2 110 3 i 2 0 S R A i
(P<0.05). D2 Ay E R B E R T HAMS 4 P<
0.05). D3~D5 418 1% e 2 = F D1 1 D8
24 (P<0.05), {H 5 HAh 4540 22 %4 8.3 (P>0.05).
D2 A& A TS, (H5 D3 F1 D4 4R 2
S (P>0.05), HAASH R EMKT D2 M D3 4
(P<0.05),
22 EAMGBERSEARSERTEANEARY
=, BBIEKE. BEEELENZIT

TPk A i 7 5 B 1 0T B LT R 1T B ] e}
FEATHRE . ENTH L 20 B R TH b R 5%
W3 4. B ATIH AR AR 7 I 10 2R X b e R
JiE i 5 88 1 5T i b A T v S B T e S B AR Y
3 (P<0.05), HHELL D2 #HiE . DI~D4 4 5 fE
AL 2 FOR B3 (P>0.05), (H B & m T HAbA
(P<0.05).
2.3 fARREESERRE S A AR

Tk e g 7 55 2 1B e R R 1T R A R A
B NR WLR 5. el e i 7 5 2 1 o O A L
SO T At LA RN R R R SRS I & . 42
HEA G R, D1 A, GRS &
I & b T 2 R BRI B B (P<
0.05); D1 Al D2 AINLA R 1) & i 5 D3 5%
AN (P>0.05), fH I 2 & T HAh % 4 (P<0.05);
WA & D2~D5 405 DI 4 1a) i % 22
5(P>0.05), 1H1.3 m T HAh A& 41(P<0.05), 4xfh .
JUL PR PN U F g Ak 24 B ek v i B 5 B 1
T T R E TR B H(P<0.05), HIY
PL D8 4 & i 5 I B 4 R R A K o B
G NE T R AR S A S R g, ELIA YK
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Tab.2 Effects of dietary lipid to protein ratios on growth performance (meantSE)

FEHR index

Tkt 5 8 BT ) —
diets (lipid to protein ratio) T /% WA AT /g LR IR /g FEtE KRR /(%d)  HER(g/R)
survival initial body weight final body weight specific growth rate feed intake
D1 (0.17) 98.89+1.11° 10.14+0.07 69.54+0.72° 2.19+0.01° 45.55+0.07°
D2 (0.23) 98.89+1.11° 10.04+0.06 87.04+1.02° 2.45+0.02° 51.68+0.15
D3 (0.30) 94.4442 .22 9.99+0.03 70.15+0.79° 2.21£0.01° 42.59+0.14°
D4 (0.38) 95.56+1.11%° 9.99+0.05 62.91+0.53° 2.09 +£0.01° 39.91+0.18¢
D5 (0.47) 91.111.11° 10.04+0.02 53.14+1.37° 1.89+0.03¢ 35.87+0.30°
D6 (0.57) 90.001.92° 9.960.04 48.23+0.96° 1.79+0.02° 34.49+0.39"
D7 (0.69) 82.22+2.94° 10.17+0.06 47.68+1.56° 1.75+0.04° 34.97+0.43"
D8 (0.84) 74.44+2.94¢ 10.11+0.06 43.87+0.65" 1.66+0.03" 35.73+0.84°

T RSB A A _E s 7 B3R 22 53 8.3 (P<0.05), T,
Notes: Column values with different superscripts indicate significant difference (P<0. 05). The same notes as this are given in the fol-
lowing tables.

x3 ARPERSEERS AR F AR EHRER)

Tab. 3 Effects of dietary lipid to protein ratios on feed utilization (meanzSE)

F841 index

F ] (HE R
diﬁj ﬁﬁi?ﬁi%fiiﬁ)) (Ep Y& I BReE E AR/ % g WU/ %
feed efficiency ratio protein efficiency ratio protein deposition rate lipid deposition rate

D1 (0.17) 1.30+0.02° 2.49+0.03° 44.54£0.29* 41.56+2.35"
D2 (0.23) 1.48+0.02° 3.010.04 51.57+1.07° 55.17+2.07
D3 (0.30) 1.40+0.01° 3.02+0.02° 49.65+0.84° 43.96+1.99"
D4 (0.38) 1.32+0.01° 3.03+0.02° 48.40+1.59% 40.14+2.47°
D5 (0.47) 1.2040.02¢ 2.96+0.04* 44.08+0.97° 33.75+0.96°
D6 (0.57) 1.09+0.03¢ 2.90+0.08% 44.75+1.96* 28.47+1.94%
D7 (0.69) 1.02+0.02" 2.96+0.07* 40.89+1.44° 26.65+0.36%
D8 (0.84) 0.91+0.02¢ 2.86+0.06" 35.15+1.48¢ 22.38+1.19°

x4 ARHBERSEARSELIMIRELR. BRI ERWEHLENZMEEHRER)
Tab. 4 Effects of dietary lipid to protein ratios on digestibility coefficient of
protein, lipid and energy in diets (mean+SE)

FE 4% index

TRHIR N S5 & BT LL)

diets (lipid to protein ratio) BB/ % NRIWT TR AL /% SRBTH I /%
protein digestibility coefficient lipid digestibility coefficient energy digestibility coefficient
D1 (0.17) 92.09+0.43% 86.40+0.08° 90.04+0.57*
D2 (0.23) 93.94+0.13* 87.39+0.28" 90.21+0.36"
D3 (0.30) 93.42+0.17° 85.43+0.27° 88.64+0.24°
D4 (0.38) 93.19+0.33° 85.07+0.12° 88.60+0.49°
D5 (0.47) 91.05+0.13% 83.85+0.13¢ 83.58+0.53°
D6 (0.57) 90.15+0.31¢ 82.25+0.17°¢ 80.90+0.37°
D7 (0.69) 89.82+0.43¢ 82.53+0.24° 77.00+1.13¢
D8 (0.84) 84.66+0.96° 80.49+0.25 74.15+0.58°

SrE IR DS GBI TIAASNP<005), Jifly 24 ANREBSEARSBILTIESRE RS
CH I TE B 2% F(P>0.05), Ry G mbaE BRI

e i 7 5 26 1R A5 ik H 1 TG 2 TR A 1 R A o LT AT A L SR AT 2
(ELLIA B IR 43 5 R S B T) s s SRR Sk TP IR R T 4 AR R LA R
SR B (P>0.05), 7528 TR A H E o I ol 5 S 8 1
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Tab.5 Effects of dietary lipid to protein ratios on whole-body, muscle and viscera composition (mean+SE)

TR DT 15 26 R L) ##x index
diets (lipid to protein ratio)  #1Z& F1)8i/% crude protein  #A8/i/% crude lipid 7K53/% moisture HK 43 1% crude ash

£f whole fish body
D1 (0.17) 17.61+0.08" 3.32+0.07° 76.79+0.07" 1.25+0.01*°
D2 (0.23) 16.99+0.09° 4.47+0.10° 75.60+0.37° 1.23+0.02"
D3 (0.30) 16.74+0.11° 4.72+0.07° 76.23+0.19 1.24+0.02%
D4 (0.38) 16.22+0.19° 5.27+0.15¢ 75.74+0.09° 1.24+0.01*°
D5 (0.47) 16.27+0.13° 5.90+0.12° 74.61+0.24% 1.29+0.01°
D6 (0.57) 16.39+0.12° 5.97+0.13° 74.90+0.26° 1.24+0.17
D7 (0.69) 15.57+0.11¢ 6.76+0.15° 74.07+0.11% 1.18+0.02¢
D8 (0.84) 15.52+0.11¢ 7.42+0.05° 73.32+0.10° 1.22+0.02

AL muscle
D1 (0.17) 19.27+0.04° 1.16+0.06¢ 79.33+0.07° 2.76+0.07°
D2 (0.23) 19.15+0.08" 1.15+0.02¢ 79.42+0.08" 2.87+0.06°
D3 (0.30) 18.86+0.12% 1.29+0.04%¢ 79.21£0.05" 2.76+0.06°
D4 (0.38) 18.21+0.23% 1.38+0.05" 79.54+0.08" 2.83+0.04°
D5 (0.47) 18.48+0.09% 1.40+0.09" 79.54+0.07 3.22+0.08%
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B viscera
D1 (0.17) 11.57£0.34 10.58+0.06° 72.97+0.17° 1.24+0.05
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D7 (0.69) 10.73+0.13< 23.72+0.43" 60.56+0.32° 1.26+0.03
D8 (0.84) 10.52+0.09¢ 24.39+0.56" 60.14+0.44° 1.25+0.04

(F 6). MUIHV ARG ) AMAIE MRSk B 40
WP I A% 1 1k 359 32 S ek v g I 5 8 1 5 o b
() 3 25 50 (P<0.05), BEE DR B D7 5 8 BT
I RS Y R BT R R e, BRI
D8 H Mk, IR R BTG 111 D4 g, AMATE L
D2 At i, PR A& TGP, D2 4l o fRk
g 1 5 8 1 05 o BU X I 33 AR 4 G R R )

(P>0.05).
3 e

31 fARTERSEARNREEKE

AR 1 A KR TR SR AN R B RY
FIPRYLL D2 Him, 451 2.45. 1.48 F
51.57%(3k 2, 3 3). LU SR PRI 2R 5 22
Sriris it D2 fRDEHE AR 1 BT RIIE W 7K (49.30% 1
11.50%) & A7 /R R 1 2R o f e Ay 5 £ 2 1 S A
BRI Ao Horb, fPEVCR FTE B B U S ILT

PAAE AT AT T 11 SR A g ff 5 015230 St i
ABFFER T B g iR HBC Jr SR R G A 2SR
KPERERY AHERR T 5PN & A B e & KA
Kb, Al 2l FE R S 1 DA At b TR SR R
AT L A LR R ) £ 28 ) A A Pk B ARV ICR
AHIFFE LA £y S 32 2 B 1 U5 38 2o o P A PR )
AR G4 FE TR AR AEL 5 K 1 B L PR AR ARL 1 0 75 2 FE R
20 LA BRI R ) S B R P, [R] R A
BRREWAE T 75503,

LMD E UK Xy (%) FIAEITKF X,
(%) R HAR L, 2 3 DARR A 3 (%/d) R 1
TR (%) N AR Y, F1Y,, VB0 kA,
ey

Y, =—246.11-544.44X,+185.93X,+733.85X X+
1712.47X:%, R=0.9730;

Y,=—1716.58—13282.08X;+1321.29X,+12277.7
2X1X,+28643.04X,% R=0.9835,
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Tab. 6 Effects of dietary lipid to protein ratios on non-specific immunity (mean+SE)

f845 index

AL R
df;:éfiﬁiizﬁﬁ) WG/ (UmL) RS R g/l AMATEE(UmL) PP HE/OD

lysozyme activity serum protein content CHs activity respiratory burst activity

D1 (0.17) 3.50+0.06° 25.60+0.39 183.34+19.87° 0.76+0.04°

D2 (0.23) 4.18+0.20° 27.21+1.45 238.61+16.06" 0.96+0.02°

D3 (0.30) 4.60+0.08" 27.35+1.54 173.96+3.35° 0.74+0.02°

D4 (0.38) 5.61+0.10° 27.69+2.19 174.10+3.99° 0.64+0.02°

D5 (0.47) 2.85+0.18° 27.93+0.42 136.86+3.92° 0.510.03¢

D6 (0.57) 2.40+0.23" 29.05+3.65 119.87+2.07°¢ 0.38+0.01°

D7 (0.69) 2.50+0.03° 30.29+2.38 99.38+1.57% 0.32+0.01°¢

DS (0.84) 1.91+0.06° 31.55+1.13 84.91+0.69° 0.27+0.01°

OGRS HT AR R AR R AR K,
Tk b 2 KT L R KT AR G 5 R
FLAr 3l 48.20% . 12.44%F1 0.26; & A RTTER
3= T e S A Vi S N =1 o L T S
H S R 46.42% . 13.96%F1 0.30.

[ EF, ABF5E LLURDEL R RE ol A 2 & Xmg/
kJ), DAE I BTUTRR R (%) R AR i Y 4T —I0 Ik
U9 LA, 45 20 B 5 B AR 0 Y=-0.1760X"+
8.3502X—49.687, R=0.9451,

— LR EIHA M 8 ARV R Rk
I, SR RE H o 23.72 me/kd, FRBHR A K
A [0 e U =g TS T - S Bl o | )
46.16%. 14.18%F1 0.31,

Anderson ZFUORHEERE AR KR EERAGHL0 1R
KT PRy 3 R A T SR N 39.9%, 1 # R MR
fi 5 3 2 1 T SR A 40.8% . AR [ S P T
AR FRRCRRIE AR 3 AMEbS, £
23~29 g MR RE G & AT K ERN 42%.
Portz ECFST IR, AR kR RBERA . &
FRCR i S B, WA 14.46 g IIRITR
fiys BT 5 ) R} o 3B AR B A O 43.59% .
44.82%F1 42%. LA Lk et oy 45 RS F AT
A5 R P SR S e f i B T o (HK SRR ST
A 8 A X R I e ) 3 R S v o A R Y
AL A REL 2 1 B KT HE R R A 2R R S R R 1Y
PTG PEE Z5E . AN, It iy A KB BE Y
T4 R A5 DR rp 458 SR A Z IR T LA A

Bright 2 52 R WIRI G R B R 16.30 g (1)
KT PR 7R FRDRE R B 40%0, A K ek
ARG A 23R S (1K i 5 T B AR W KSR 20%, 31X

—HF 7% 245 S v T A 5T T A A e A e i s
i (HIZ ST A B de AL RDRE A B KO
(40%) . g5 7K F-(20%) e AE KR (179 %/d)5
AHIFE DS TR 5 A D5 7K (40% 1 19%)
DL SE R KR (1.89 %/d)H—FL, 2B ML TA
W5 D2 A e AR (2.45 %/d). XTI, 1]
R 15 KSR A 1 B el e I U 7K Y
SERANE A RSN . Bright 20 I B 6
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KT 12%CY, AR S ARSI AE RARL . Lee 4512
WESE R B, ZF 61 AE iR 2R 1 5 R 17 K743 5
50.4%F 7.5%HF, M H R K XK ZEEEPR AT
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SE A R AR o X DLHE P56 T2 0 5 5 A i 58 2
YARDRNE 1 FK S 55%, BEITKFE R 12%00F, 2
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Effects of dietary lipid to protein ratios on growth performance,
body composition and non-specific immunity of
largemouth bass (Micropterus salmoides)

CHEN Nai-song’, XIAO Wen-wen, LIANG Qin-lang, ZHOU Heng-yong, MA Xiu-li, ZHAO Ming
(College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306)

Abstract: An 88-day feeding test was conducted to estimate the effects of dietary lipid to protein ratios on
growth performance, body composition and non-specific immunity in largemouth bass with initial body weight
(10.06+0.02) g. Eight diets(D1-D8)were formulated with varying lipid to protein (LIP/PRO, w/w) ratios ranging
from 0.17 to 0.84. From D1 to D8, dietary lipid levels were increased (9.0%-26.5%), while dietary protein levels
were decreased (52.0%-31.0%). The results of this study suggested that the specific growth rate, feed efficiency
ratio (FER), dietary protein digestibility coefficient, dietary lipid digestibility coefficient and lipid deposition of
D2-fed fish were the highest. The protein efficiency ratio was significantly higher in fish fed D3-DS5, compared
with fish fed D1 and D8. The protein deposition rates of D2- and D3-fed fish were significantly higher than
those in fish fed D1 and D5-DS8. The dietary energy digestibility coefficients among the fish fed D1-D4 were
significantly higher than those with other treatments. Excessive dietary lipid had a significant effect on body
composition with increased body lipid deposition. The survival rates were significantly higher in fish fed D1 and
D2 with higher protein levels, compared with those in fish fed D5-D8 with lower protein levels. The highest
activity of lysozyme, CHs, and respiratory burst of head kidney leukocytes occurred in D4-, D2- and D2-fed fish,
respectively. According to a one-way ANOVA against dietary treatment, the optimal dietary protein and lipid
levels for growth and FER of largemouth bass are 49.30% and 11.50%, respectively. Using a second-order po-
lynomial regression analysis, the optimum dietary protein, lipid and lipid to protein ratio (L/P) in the diet for
largemouth bass are estimated, based on the specific growth rate (SGR) and protein deposition rate (PDR). With
the highest SGR, the optimum dietary protein, lipid and L/P are estimated to be 48.20%, 12.44% and 0.26. With
the highest PDR, the optimum dietary protein, lipid and L/P are estimated to be 46.42%, 13.96% and 0.30. A
quadratic regression analysis of PDR against dietary protein to energy ratio (P/E) indicates a similar result that
the optimum dietary P/E, protein, lipid and L/P requirements of largemouth bass are 23.72 mg/KJ, 46.16%,
14.18% and 0.31, respectively. Based on those results, it could be concluded that largemouth bass growth per-
formance, body composition and non-specific immunity are affected by dietary lipid and protein levels to dif-
ferent extents, and that an excess of dietary lipid inhibits digestion of dietary protein, suggesting that pro-
tein-sparing effect of dietary lipid is limited in this fish species. It could be recommended to maintain dietary
protein and lipid levels within 46%-49%, and 11.5%-14%, respectively, in the practical feed for largemouth bass.
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