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AERER (EE) ZEALL AR NRGIL &4 KBy R0
hER, #rat”, K&k, EER, AW

(FFM KRR SR EEBE, TR M 215123)

BELRTSHATREBH(EE)EALNEAANAWHTFHERE(T.75+1.17) g RH 4
BEKBERNE N, £RFA  BRFRABHEAATHER, UG EZE ALK 45.94 KI/g
R4 4 K E B B[ SGR %(2.86 £0.17) % /d] /A% Z ¥ & % (FCR % 1.57 £0.12) . &
ERAREMEERTRR A, 97 % 98.44% £2.38% $130.88% £3.83% ; UE R+ & A
FEEJEHECENZER T ARG YLV EAEKE ZFERNRE G ERTENER,
BR - AKEEFREERG R AL KEER AR P EERSEN 39.80% , EH & E R
8.79% , X 8 % 18.53 MI/kg, JR R & At % 0.22 86 B & B I K 46.56 KI/g; AR B R AW
BORNBEE A EEREEN38.76% , 8 & EH 9.18% , ¥ & % 18.65 MI/kg, Ji& By
EHWLYO0.24, B EZARN B R K/gGRYRBEEANGERIXHANZTARSEN
38.55% ,JERF 4B R 9.45% , Bt h 18.72 M/kg, JE B R Bt b 0.25, 6 EE & I b 48.56
KI/gs AR e KRG T U R R ZR RN ERE, RRAAN B EE R
HHARN AR ERARTH(58.79 kI/g) R K (42.54 KI/g) ot , R W EF .4

HAR EARAREMEERERAEFRTHARLEZEAFLA(P<0.05),

REW R ye B E Ak £
HE S %S S 816.48

#8855 ( Lucioperca lucioperca) JR 4345 T i . B
e ¥ RS MK RITR BHT . 280
BiFE , BLE BB T 2 E R RK G RN R,
EEREEEIGE T iZmMPEIERE. BAMR
BT HLEMHEYEREY RREEAED A
BRI 3 AR R M %05 T BRI SR TR
MERG E AT | KPR BC B 17 B YL FTE
FEF ORI H B ST HUE D

B HRTEA R &G Rk B LA, AR ST E
BT RELAREOHR, EHRIELMRESFA
KK AEER, TE RS EE&UR
f¥t. ARMAME SR ERERERSFH, R
HEERRIRE R E o2 IR Fsok b &Y%
ey, B & A R R R AL, BT ARG &
TR, B Hm B E AR MR FEB YRS
BE—EEE, NI, RS T BURRDEHE iR
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11 Ak&

REEER B TLHE X WA= A
RO RISRMER N T 250 S 4F 1, FE SRR SR 3E
ARG BRI EfE v ERX R A,
KA HTT I, B XA h S A4H, B4
30 B[ F¥BER(T.T5 £1.17) g] , 5B 3 A
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R A FEHRRLEOR (395k B R MR T
WHRAR) LRI TEART SN, B
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FURHOEE T UL 1o B R PR RIRNL R 2. BAW VR AEM EAFmER 11 R
HIBCAIAE 9 2. 0 mm FRERURLR B 7E4 TTR - Ao
&M, SRARAREIER B LRI EE

&1 HBEERFEEAER

Tab.1 Ingredient composition of the experimental diets %o

R $14 %24 %34 FadH BSH

ingredients diet 1 diet 2 diet 3 diet 4 Diet 5

FE K corn grain 80.00 80.00 80.00 80.00 80.00
YA wheat middling and red dog 174.80 150. 60 111.40 72.20 38.00
¥ soybean meal 144.40 145.80 162.20 178.60 190.00
M rapeseed meal 114.00 123.00 132.00 141.00 150.00
A¥ cottonseed meal 114.00 123.00 132.00 141.00 150.00
3O £ fish meal 228.00 246. 00 264. 00 282.00 300.00
PI% meat meal 22.80 24. 60 26. 40 28.20 30.00
B2 — &, dicalcium phosphate 22.00 22.00 22.00 22.00 22.00
WA K zeolite 20.00 20.00 20.00 20.00 20.00
R4 compound oil 70.00 55.00 40.00 25.00 10.00
FiE#l compound premix 10.00 10.00 10.00 10.00 10.00

¥ . TIB K (mg/kg Bo&1A%L) Cu. 5,Fe. 180, Mn. 35, Zn. 120, L. 0.65, Se. 0.5, Co. 0.07, Mg. 300, K. 80,Va. 10, Vb,. 8, Vb,.
8, Vbg. 20, Vby,. 0.1, Vec. 250, ¥Z2@R45. 20, MHER. 25, VD,. 4, VK. 6, HER. 5, JLEE. 100

Notes: Prremix contained( mg/kg diet) : Cu. 5,Fe. 180, Mn. 35, Zn. 120, L 0.65, Se. 0.5, Co. 0.07, Mg. 300, K. 80,Va. 10, Vb,.
8, Vb,. 8, Vbs. 20, Vby,. 0.1, Vc. 250, pantothenate. 20, niacinamide. 25, VD;. 4, VK,;. 6, folic acid. 5, inositol. 100.

R2 WAMEFASTNE

Tab.2 Result of composition of nutrition the diets %
H5 Kor(%) HEO(%) MR (%) MKN (%) HEE(%) BaR(%) K& RUERL RBEEAL
group moisture protein lipid ash Ca P (MJ/kg) GE (L/P) (KJ/g)E/P
%(;ieltglﬂ 7.62 33.85 13.62 11.36 2.56 1.84 19.90 0.40 58.79
%.22_3 7.53 36.13 11.76 11.87 2.69 1.91 19.38 0.33 53.64
diet 2
%.3 A 7.48 37.89 9.83 12.41 2.81 1.87 18.85 0.26 49.75
diet 3
%.4 A 7.42 40.23 8.40 12.52 2.77 1.96 18.48 0.21 45.94
diet 4
%.5 4 7.56 42.14 6.85 12.93 2.63 1.99 17.93 0.16 42.55
diet 5
1.3 FEERE K R, SRR, CREF RSB AR

FERBAZNERRERGHT (FRE
270 cm &5 65 cm A 0.22 m® HFHEFEAE) . LU
BRSH BRAK KR, BREKE N EKER 1/
3, FRPE KRGt U8 DTV JE IR B B Kt , Zead 3
A EIRE HKFE &SR, H 845 3 K, |
B% 4 /e, BRABEFRN 3% , FEBAFHEBEHN,
BE>7.0mg/LpH{HE7.4~8.2,8%0.1~0.2
mg/L, WAL 0. 05 ~ 0. 20 mg/L, ik <
0.05 mg/L, 7KIB#HIZE 20 ~22 T,

1.4 HmBEMSH

RIS 46 B X 38 FE LA AR F LR

G350, FE R R R T IR R A R A R B

BRE KEAKNNELXEBRNFANETER
BAY, FEABRTRITEHARICTRE,F
R PR E — W, UMERB RSN R R R,
WE SR, IER T HHAKKE, FE, NER
&, AU 3 RAMERERS 2.

Koy RAERLE TR EE (105 C) HEH
FRAMEI K ERE FIRIR AR KRS A
RIFRFRIBEE (550 C) BB RA LA E A
AR XRY-1 73 HIE
1.5 HiEsE

K Fi Excel 1 SPSS 13. 0 4347 8k {4 4b B SR
FHBTHTESTMEIEIT . FHERHHTEARK
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g1
FER(%) =B R B/ ABa R
x 100
WEREEKAE(SGR,%/d) =(Ln RE -
Ln ¥E )/ X%k x100
B RE(FCR) = RBFEE(g)/(KRE -#)
H)(g)
JER =FEEE (2)/KE(g)
MR = R RE (2)/KE (g)
FE% 1 (CF) = ffkE (g)/fikK (cm)?
B BB W (L/P) =1k IRl & & (% )//H
BERHRTE(%)
REREHI(E/P) =1k B6(K/g)/EH
HEE(%)
HHEVIIRZE(PDR, % ) =
TW, x CP, - TW, x CP,
W, x CP,
HHRZFE(PER, % ) =
W, - TW,
W, xCP,
RERIREZ(ERR,% ) =
TW,xE, - TW, x E,
W, xE,

x 100

x 100

x 100

K, Wo (&) ARIREFBLEE ;
W, (g) ik I iG i sk B
TW.(g) HiAEEA RN AR R E;
CPy (%) HRBITHEN AAHEL &8
CP,(% ) B4R Ak HEA S &;
Ey(kI/g) Jilma It ihmt B fi & 4 BB 5
E,(K)/g) il B 45 R B o fA 1 S BE 5
t(d) HIRABRFERIBTE (75 d)

2 HER5S

2.1 RHARBIMRGEERKERERHTN

M3 BTG REE, 3 AWBTERE R
(99.8% ) , BAKHI 5 1 F14E 2 41 (76.67%
83.33% ) (P<0.05), 3.4.5 I BIEEERA
BE(P>0.05),

RIS, LA 4 s EE KRR K,
ZET(2.86 £0.17) %/d, BWHMHER BF
(P<0.05); HXAE 2 H.E3 U et k®R
RF(2.44 £0.31) %/d F1(2.68 £0.14) %/d;
FEAKREMAE L LS A, FEbE kR
AR H(2.36 £0.48) %/d.(2.42 +0.25) %/d,

®3 FTEEHES AR R L) & 4K E B0
Tab.3 Effects of different dietary contents on growth and feed utilization of zander( Lucioperca lucioperca)

M5 w14 %24 H34 Had w54
group diet 1 diet 2 diet 3 diet 4 diet 5
JETE#R (% ) survival rate 76.67 £2.36° 83.33 £2.15° 99.8 £0.14% 96.67 +£3.02° 96.67 £2.49?
e E K FR (% /d) specific growth rate 2,36 +0.48? 2.44 £0.31? 2.68 +0.14° 2.86 £0.17° 2.42 £0.25%

T HRAT AR T8 EAREER 2R B2 (P <0.05) .

Notes ; The values with different upper script in the same row indicate there are significantly different(P <0.05).

2.2 FHARPIIREL) G R RFFZE R0
BRI 4,58 R B/ DEIOVE 4

#(1.57 £0.02) , KR 3 A, ENZHER

Ao BESEIH 20 FE5HEREE
(P<0.05), FBABB KK NE 1 4H(2.49 +
0.16)

x4 BRYYHENTRBEHEOLEAMOT AR
Tab.4 Feed utilization rate of zander ( Lucioperca lucioperca) by different L/P diet

A5 F14 24 %34 %44 %54
group diet 1 diet 2 diet 3 diet 4 diet 5
TR AR feed coefficient rate 2.49 £0.16° 2.06 £0.22° 1.63 £0.132 1.57+£0.122 2.17 £0.21%
B RUTERER (% ) protein deposit rate  69.15 £3.68%  77.58 £3.93% 92,93 +1.80®  98.44 +2.38™  83.91 +4.18%
EA R (% ) protein efficiency rate  122.27 £5.03*  135.92+3.77%  161.66 £3.13°  169.72 +3.39"  142.66 +4.21%
BBt B % (% ) energy retention rate  17.35 £3.97°  21.41+2.87%  27.20+3.86°  30.88 +3.83"  23.46 +4.08%

& HRAT AR T EAREER 2R B2 (P <0.05) .

Notes ; The values with different upper script in the same row indicate there are significantly different(P <0.05).



3 BRER, %5 A RNERT (RER) B B LU R X M5 4l fa A= K I R 471

AERBIIE A HARB X R & H R TR ER
F B (P <0.05) , BHBEIIRRLUSE 4 HE
K, BB T(98.44% +£2.38% ), HHYRLAEE 3 419
BHRIIHRER 92.93% £1.80% ; A KT
R NE14H(69.15% +3.68% ) ;%555 4H
ME2HMERRIIRELEERER . EHR
MBLEIMFIHBERTES L2 H(P<
0.05), A% 1 M ERIL, N 122.27% +
5.03%,

RRERERHRIRRINE 1 H<F24<
ESH<EIH<EIH, FEERHBEME

5(P<0.05), %1 HHWBERRBERM, N 17.
35% +1.97% ,% 4 HMEEBIR B R B K, N 30.
88% +1.83%
2.3 BREFEAEHZEALERBRI5E KR
SRR

R5FIMTHAERGGE TS Rtk
PIRIK 4> LR B VRLIBE AR S & . AR
i (B R) & A B TR 4 A i 2K 4 i
FBOFEABAE K>S EF BENEME (P <
0.05) ,EX LA E F M A BE (P >
0.05),

x5 FEBHEALEMNRYGEEES (% TE)RM
Tab.5 Effects of different dietary contents on proximate body
compositions( % by dry matter) of zander( Lucioperca lucioperca)

H5 B1A %24 H34 Had ERR |
group diet 1 diet 2 diet 3 diet 4 diet 5
K4 244 whole fish 75.99+1.78"  75.66£0.54®  74.13:0.24*  74.57+0.29*°  75.63+1.08"
moisture WP muscle 78.77 £0.20 78.43 £0.05 78.46 £0.17 78.56 +0.32 78.47 £0.13
MBS 4 whole fish 56.55+1.42°  57.08£1.04>  57.48x1.65®  57.99x1.94*  57.38x1.12%
protein JULPA muscle 88.59+1.88 89.14+1.96 89.56 +1.71 89.75+1.98 90.55 +1.34
MRS 244 whole fish 19.86 £2.59°  16.32+1.58°  12.92x2.23%"  11.15+2.41°  10.57 +1.84°
fat JULPA muscle 6.01+1.78 6.97+1.17 6.34+1.86 6.16 +1.44 6.18+1.83
MRS 48 whole fish 15.79£0.98%®  14.90+0.23*  16.76 +0.61°  17.820.21*  15.96+0.91%
ash JULP muscle 6.20+0.25 6.06 +0.46 5.93+0.67 6.17 £0.66 6.88 +0.25

T HRAT AR T8 EAREER 2R B2 (P <0.05) .

Notes; The values with different upper script in the same row indicate there are significant difference( P <0.05).

HES WUEN, YMEEARK T B 34%
FE53138% , BTk 13.62% [&5]9.83% ,#
i A8 197K S 75.99% BTG 74. 13% ;%4
P BHE E KB 38% FHR 3 42% L, BB KF- B
9.83% ZUTFENRF] 6. 85% , 1R & A KK M
74.13% &3] 75.63% , BRI B/PEINE 3
2H(74.13% ) , KR 255 4 4H(74.57% ) , Ef1 8
EMTFELE2MESHP<0.05), E44M
BRHEHSERER(57.9%) , BERTHS
4H 1 57.38% F14E 3 41K 57.48% (P <0.05)

REE R IR ME N ES  HEA S &
B3, AR & BRI (R S) IS
1 He B & 85m (19.86%) ,58 5 44
B 5B &M (10.57%) , ZRFET B
FEIKFE(P <0.05) ; i 25 L1 R RIS s 2 2
EZRABEP>0.05), 2AEFPHEKISTERS
HIHRSE 4 H(17.82%), ZRMKHW AE 2 H
(14.80% ) , FHZIMMWEF BE (P <0.05); Al
WK SBERMERE S 4(6.88%) , &%

R M58 3 4(5.93% ) , KAZ N ERA BFE
(P>0.05),

3 it

3.1 JERF(EER) EALMRE S E EKIRM
TR R E A RSy RRE YRR T, Xt
BRERRKTEEZXERNEM. ARABE
hndEEE H AR R (RS AR Aok ks ) T
HARBEEORE EAKEBRNHER ER T A
At B E R A FARR" T, ST atka%,
TFURHIE X 8 1 R B T AR HLAOK LB
B (B R R a2 A KA R A R
M ABIOEEREAF ISR E AR
XM B4l £ R E A R AR VDR R B A R UTR
R EARMENEERE ROV REREAR
g ER RN REQNEIRNRERESR
BUTERRH( 26 2 HFNSE 5 458 3 RIS 4 )
REBTE-IWERIR, ZRABE (P>
0.05) , X UdBH7E—RE Y& Bl P, AR 0l 7K #y 3 ]
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PAREAR A X H R B 7% 5K, RDBHIR B % & 1 B
BN, FEtPR IR EE L ABS K, A
PRSERA KR, BB AR & B H A —
FENG FHERT , AARNIRIN A K Z18 , B H R TR
MR BRI, XRPAIEIBIHFAIA
ERBRK, B VTAERRM AR B TEES
SR B 53 Ak RE R AR B B AR PR, A T B N ok
=Y A
3.2 MHBSHMHaXEFHARHELER

Ramseyer %! BBl #65 H B EA S
8y 34% 8 34 T B B bR, T Barrows 451
MWESFHHRENEL S EE 40% WA N
A E R, Barows Z' I, A E w4
SHARIHEAE RN 2% ,RESHEATE
TE40% ~49% , TEFF AR, REFGENEA
R E S TES, BIT A E #5468 MR 55,
£ 2R AR HITE R ERE R R/ TR K
HIKELL R R B R TS HEEmM AL
1. R IEEHREKFREEHAREL R
HIFRKE,

MEXEERENEEREEONKRE, R
gl IR BBE R T SR R T 4438 B 37. 38
K/ g 2 RY 8 ( Lates calarifer) 41 & 1Y 33. 15 kl/g.
o i ( Channa striata ) B 46. 06 kJ/g, i 7&
Ramseyer'* i #5} f K B H BB R B A 1L
i 45.45 ~50.00 kl/g Z W, BFPERKZESR,
JECERFRAR, TEAFBFFRANRFTRAR
FRHEMRBNSEAE. RPRFHEEN SRR
T REE R R, TR SR TR E B R R
AL & YA RSB 4 B B, A B9#Kk1.67 x 10°,
1.67 x10* f13.77 x10* J/g , A2, 34 x 10*,
1.72 x10* f13.98 x10* )/g &, Hit, EW
RER R —H, ARALXNEEREHER L
HFEEER

AR, SR & &8 &R EE (19. 90
Ml/kg) 51 ERE IR R FBHE HRBCEEM
RE R R B B EFEMR(P <0.05) , Barrows %'
AT 4 FOAFE R4 E R SRR HRIEA, 3R R
PO T RIS I AN A FP R BRI, 15
HRR I & &7 10% K1 62 1 £ AR 3 B B B
AHRERES L —3, RURGF X EEW AR
HIFI AR A PR, o i AR T & & 1 = BB Rt
FHARTREWEKMERAIE, Bt

Wi & B R AT g A AR L R T R, XA
PRE A KRS BebiBom ™ A BE AR, T
[EE DR BB B K P AR (17. 90 MI/kg) 1Y
BHE, B H S 2RI AR R R AN
HR BHRIIRERMEBERBR, HEETH
BEHEAK PR TANEKTEMREA RN, H
B ZREE QUK % TR LR &, B S REAK
ARAEKEMEER R E R, X 7 BB H LR
A %,

3.3 R YEAMMNEEZEAR.JEH . GEEK
FRYMIL

ARBE 75 d WFERLE, 5 HRVEK
BIFHIASE 4 4, X B8 H BRI 45 R B A R
LR STEREFR TR, BT, AR
ma N R LR AR R AT _ LR R SR SIE
HE BKFEIBHIKF BB & /K - FiiE E R AR
(REE) &EH L,

DEHRERE X, (%) MBHEE X,(%) A
B FEEKE(%/d) Y RER Y, , EHRK
DREAAZRY,, BEREBR(%) Y EHZE
Y, R u R BIRELA, 405118 B B H
BUF .

Y, = —689. 51 +26. 80 X, +36. 18 X, -0.26
X,>-0.70 X, X, -0.48X>,R =0.937 1;

Y, = - 25627. 25 + 1023. 34 X, + 1298. 88
X, -10.22 X,* -25.17 XX, -17. 61 X,*,R =
0.948 8;

Y, = —4520.95 +178. 88 X, +232.82 X, -
1.78 X,* -4.42 X, X, -3.31 X,>,R=0.957 5,

e AR T & 2 B2k (X)) 5 52 i
RN ZEH (Y BEHNELXER TR R Y =
0.286 2 X, +16. 019 ,R* =0.996 9

ARG FEAERKRY, BANNEHRS
# X, =39.80, Bl & & X, =8.79, fi K B RE R (E
% 18.53 MJ/kg;

BEHRIRRY, BRNHWEERSE X, =
38.76, Bi & & X, =9. 18, HH BEEENA
18.65 MJ/kg;

RERREBRY, EANMWEHESE X, =
38.55,BHi & & X, =9. 45, MRl BB BE N
18.72 Ml/kg,

FrLh e bR N b iR BSR B RAEK
BENEZEEORTE3.80%, B & &
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8.79% , M BE N 18. 53 Ml/kg, lB i B EH L
0.22,fBBHE H Lk 46. 56 kI/g B8 IR i8
RERHEBRIVRE, B FEIARNHRE
MiZEREAR SR 38.76% 8IS & 9.18%,
HAER 18.65 MI/kg BT H A 0.24  BBE R
H A 48. 12 KI/g WtpRE; a0 RE SR & KRB &
RERNNEFEEHREE 38.55% , Bl & &
9.45% , ¥ f818.72 MI/kg, BB B A LK 0. 25,
REREE H oy 48. 56 kI/g HyARDEHZE I3 B LA A
BOBRDRE, PR G R H R RCR I BAR, R
RYPEKABRR K, R B TR
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Effects of different dietary lipid ( energy) to protein ratios on
growth of juvenile zander ( Lucioperca lucioperca)

CHEN lJia-yi, YE Yuan-tu* , ZHANG Wei-tao, WANG Jun-tao, YUAN Jian-ming
(School of Life Sciences and Medicine, Suchow University, Jiangsu 215123, China)

Abstract: This experiment was conducted to study growth performance of juvenile zander| initial average
weight(7.75 £1.17) g]fed five formulated diets with different lipid( energy) to protein ratios. The results
showed ; The specific growth ratio[ SGR (2.86 +0.17)% /d] ,feed coefficient ratio( FCR 1.57 £0.12),
protein deposit ratio( PDR 98.44% +2.38% ) ,energy retention ratio( ERR 30.88% +3.83% ) performed
the best in group 4 after being fed the different diets; Using the second-order polynomial regression analysis,
the optimum protein , the optimum lipid ,the optimum gross energy ( GE) ,the optimum lipid to protein ratio
(L/P) and the optimum energy to protein ratio( E/P) in diets for juvenile zander ( Lucioperca lucioperca)
were estimated based on SGR, PDR and ERR of the juveniles. When SGR was the highest, the optimum
protein, the optimum lipid, GE, L/P and E/P were estimated to be 39.80% ,8.79% ,18. 53 MJ/kg,0.22,
46.56 kJ/g; When PDR was the highest, the optimum protein, the optimum lipid, GE,L/P and E/P were
estimated to be 38. 76% ,9. 18% ,18. 65 Ml/kg, 0.24, 48. 12 kJ/g; When ERR was the highest, the
optimum protein, the optimum lipid, GE, L/P and E/P were estimated to be 38.55% ,9.45% ,18.72 MJ/
kg, 0.25, 48. 56 kJ/g; The requirement for protein used for energy is decreased when dietary lipid level
increases. It was suggested that dietary lipid had significant protein-sparing effect on this fish. But zander
( Lucioperca lucioperca) utilizes the lipid definitely ; When E/P was as high as 58.79 kJ/g or as low as 42.54
kJ/g,WGR,PDR and ERR were significantly lower ,FCE was significantly higher( P <0.05) than other E/
P levels,indicating that diets with too high E/P level or low E/P level would inhibit the growth and feed
utilization of juvenile zander.
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