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[V fil ( Sebastes schlegeli) "™ K Wy fifi ( Leiocassis
longirostris Giinther ) ' 1 43 % #] 7 #% ( Clarias
gariepinus) " 4540 28 T OIF T A8l HOBE R L A4 B
FE, BB IN A A 0 22 (] RS g LA A 22 5
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i (WA R E 2.63 g) XTHE I 5 >R 4 7.67% ~
9.34% "™ Bt (W1 HR R 220 ¢) WK 7.66% ~
8.79% " o LA K VE B Bl IR B, 3 B B AR A 0]
S BB KR 20% ~35% LIRS b
VRSl LIS B 419% ), FRIHsh P08 3R R N
R ARRFEARKGB R EIAE LR W6
TR 218 g 135 & & A Mk 4 Rk v 3 B bR R
ol 401 ~ 40087 0 H i3 o UL 3R B b
B AR RIS BB AR L e, R, AR B
TEWTFEA R BEAG HoXE 33 5 b 3 (R0 3R R B 50 g LA

L) A 2 KRR PR LT A 56
(S, BT F R o 0 AR L,
HUHS 075 55 I S LA 5%

1 #MRlEFR*E
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DA | AR 1R IR AE R AR BT DAORRG
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Table 1 Composition and nutrient levels of experimental diets (DM basis) %
s WEJIg lt Carbohydrate to lipid ratio
Items 1.59 2.41 3.68 5.72 10.16 22.79
JE Bl Ingredients
i} Fish meal 14.00 14.00 14.00 14.00 14.00 14.00
Mg H Casein 20.00 20.00 20.00 20.00 20.00 20.00
B Gelatin 5.00 5.00 5.00 5.00 5.00 5.00
HWIA% Dextrine 22.00 28.00 34.00 40.00 46.00 52.00
Tk Corn oil 5.65 4.65 3.65 2.65 1.65 0.65
K E3H Soybean oil 5.65 4.65 3.65 2.65 1.65 0.65
iR — 445 Ca(H,PO,), 2.00 2.00 2.00 2.00 2.00 2.00
WY R AL Mineral premix" 2.00 2.00 2.00 2.00 2.00 2.00
e ZHURAL Vitamin premix” 1.00 1.00 1.00 1.00 1.00 1.00
Z L JHBE Choline chloride 0.50 0.50 0.50 0.50 0.50 0.50
214 E Microcrystalline cellulose 22.20 18.20 14.20 10.20 6.20 2.20
411 Total 100.00 100.00 100.00 100.00 100.00 100.00
35K Nutrient levels”
F# 5 Dry matter 93.01 92.75 92.77 92.68 92.38 92.46
HIEE A i Crude protein 30.58 30.75 30.62 30.84 30.93 30.51
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WE B JIg It Carbohydrate to lipid ratio

Items 1.59 2.41 3.68 5.72 10.16 22.79
HMLAE T Crude lipid 11.81 9.92 7.89 5.96 3.87 1.95
MUK S) Ash 6.26 6.12 6.24 6.06 5.94 5.89
B4 Carbohydrate 18.78 23.93 29.05 34.12 39.34 44.45
FAE Gross energy/(MJ/kg) 14.82 14.86 14.95 15.07 14.98 15.11
HEIg E Carbohydrate to lipid ratio 1.59 2.41 3.68 5.72 10.16 22.79

1) &9 SR R & T 58 4 K2 45 The mineral premix provided the following per kg of diets: ( CH,CHOHCOO),
Ca - 5H,0 5 000 mg, FeSO, - 7TH,0 200 mg,MgSO, 1 000 mg, NaH,PO, - 2H,O0 1 000 mg, NaCl 100 mg, KCI 200 mg,
ZnSO, - 7H,0 200 mg,MnSO, - H,O 40 mg,CuCl, 10 mg,KI 3 mg,CoCl, - 6H,0 10 mg,

2) B RBIREY & T A K#24E The vitamin premix provided the following per kg of diets: VA 6 000 IU, VD,
2 000 IU, VE 100 mg, VK, 0.5 g,VB, 5 mg, VB, 10 mg,Z FR%5 calcium pantothenate 20 mg, ;- ¥ & biotin 1 mg, M2 folic
acid 1.5 mg, & niacin 120 mg, LB inositol 1 000 mg, L-4E/E: & C-2-H§fR%E L-vitamin C-2-magnesium phosphate 500 mg,

3) SEZI{E Measured values,

1.2 Rt nAEFEE

AR TE K 77 B2 5 B VLA Y
JrE WIEF K IR R 5 (BB 18 DY LT 4
FRFEAT A0 U8 T A B KA ) T e AT, ATV
B ARt E K RE R 1500 e B R
R iz B 5 S8l 3, R 7R K b 5214 d,
BRI 6 4 1mRHE A $ M 3 50 58 h i
kL, EREVIAG AT R (79.7621.93) g FAE —
oy E P AR 360 B, AL 6 41, R4 3
HE BAEE 20 B,

IER IR I0 B, B AN FRAA AR TSR 20 B
T S AR A R AR R AL R 3 A, RS SR
FEAR E A4 82 cm, 5 80 em (/KIR 75 cm) |, FEFH K
RFL 204 400 L, & K EH W 3 K (08:30,
12:30.16:30) , BMER I ROE P JE A& O,
PURNER QTR o= W R o L AR A S
R 11.00 XF 5758 F 48 09 A0 U8 G 8 47 B o ik, 47
FEFRFEAR ISR A HEK FF 56, HEH AR N 3508 IR0 &
KIS E M A R K R R B SR AR
HifoK AT 174, IR Z n A, &
H 5 KR R i 4R, T SR A0 B FIAE T 1 e
e sk, AR 2 ok, K 56 d, K
AR KU 28~33 C,pH 7.4~ 7.7, S A & &>
5.0 mg/L, Z A& H 0.17~0.21 mg/L, 4R
Ja
1.3 HmX&E

56 d FRIHIRIEE IS K LR AL B 24 h,
THECRAS F5 FE AR vh 3 W P AR BB A, FRICE

a, TR A KRR AHE R, it RA 77
B AR5 0 A frdet B i T T A RDRE R A B
MLk 3 B, 32 0T 100 mg/L AY MS-222 & i
BRI, f B R N s A 5 AR kR I S Wi
LR BLOE T 7R VK8 ER ) o N E
JE X i % W5 R 107 O B T 5 B T E AR R DR AF T
—40 CyKFEH, FEAR A RENLIR 3 B i fF T -40 C
SR I )25 B 1 1 S R o £ NI R O i D
RETMHEMWHOLEE T 4 CKFET 2w, 78
3 000 r/minZ& {4 T B0 10 min, WCHE ML G- AF T
—40 CUkFEH, H T 1003 A= AL F8 m e s
1.4 #EHRUE
KT AKX EA K PR SF R br .
14 5 % (weight gain rate, WGR, % ) =
100%(M,~M.) /M, ;
A8 2 KR (specific growth rate, SGR, %/d) =
100x(InM~InM,) / T}
TR (feed efficiency , FE, % )= 100%
(Wi=W,)/F;
B 2 (survival rate, SR, % ) = 100x
NN,
A3 ¥ ( condition factor, CF, % )= 100X
ML
JEAA Lt ( viscerosomatic index , VSI, % )=
100xM, /M., ;
JFA Lt ( hepatosomatic index , HSI, % ) =
100xM, /M., ;
1% Z X HE 15 +6 %X ( mesenteric fat index , MFI, % ) =
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100xM /M, .

Kb M, B M, 3 RIARI IR B (g) FIAKRY
H(g);TAHFRMRE () F AFBER(g); W,
W, o BwIth B (g) AR B (g) 3N, F1 N,
3 R RECRZRK B M, A1 L 4350 8 SR A
R E () AR K (em) 5 M, R SRAE £8P I B
H(g) M, NRHEANIFIEE &R (g) M, JRE
) R B (g) o

TPt | 4 e U AR fh 00 R 2R R AR B A
FHK 43 E5 1t 43 0 R FHPILIG 2 /U (K324 BILIRE A
A0) V2 EC 2 3 (A vl Bk 2 ) 0D I R e vk
(550 T ,6 h) M, mEK &g fE 105 C
T R T S, 4 IR B K o
TSR ) 23 T i D 1 1% R T 48 P11 ( Christ
1-8 LD, {55 ) /£ —60 C FALBH 48 h, iR K -
R I3, 5- A KA IR L I, R RE A 4
X A (SDC311 AN, 1 R = PR B 1
ARRAE]D) W, FE0E ftfd FH m s A
AR I T AR 7= R S R L E

W MG FE S AE 4 C 5 MR TR, T 200 pL
Y& HLAS I 1 3 A= A48 b, BT AL A% 4 CHEM-
IX~-800 #94> 1 3l LAk 73 BT A ( H A A #5358 FE AR =X
234t I3 S E [ B2 ( TCHO) 2 1 5% F JIH [ i 48
PRI 52, H W =8 (TG) 7 & R H 85 IR i
H — BB U E | A 0 (GLU) & &k H Ol
WG L T GE , A ROFE B (AST) 4 N B A il
( ALT) FU5 P B 192 il ( ALP) 3% 1 2R JBUJRE 49 v )
E o TG4 B H A 2R 6 R s 2t

1.5 HiEAE

RIS B R H SPSS 18.0 S84k ¢4 3 17 2
E 22453 M1 (one-way ANOVA) , Jf: >k /] Duncan
AT 2 B R, 0 25 5 LUV 35 1 £ b5 off 22
(mean+SD) /R, P<0.05 F£/R i F 2R, FH
R Z I B R 43 3 40045 55 il b 0 o s 2 A a3
A R ] Rk %R 5 A ek rb OB RO i T K T Y
KR

2 &% B
21 AHREEILENFRFHFTETEEEK
4 BE AN 17 L ) FH B9 2 M

R 2 R, b DR Bl LG A T, 1 R
FREE AR KRR BTSN R b s el
3.68.5.72 1 10.16 2 Z )3 & R FREE AR KR TS
BEZESF(P>0.05) B8 E&THRARL A 1.59,
2,411 22.79 41 ( P<0.05) . Fifi 5 (RDRHBE B LE %) T
o, DR RCR BT R S T B B R T
3.68F1 5.72 41 1 1) RL AR W F = TR AR LL oA
1.59.2.41 .10.16 #122.79 #4H ( P<0.05) . WK% 15k}
WA Lo 0 T, WEAAR e A4 b 2 T R R 3 B AR
Fb o 22.79 21 A BIEAAR G A0 L B AIG S 320K 0
BE LM 1,59 .2.41 .3.68 F15.72 41 ( P<0.05) , Bf
BRI RE L T, i &R IR D5 dE R R T R G
PWERE Lol 22.79 A5 R REAR i 8 80 T
BHEIE L 1.59.2.41 .3.68.5.72 f1 10.16 4 ( P<
0.05) 520 Z 1] (4 T W B2 F0 R s 260 2 25 57
(P>0.05) .
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Table 2 Effects of dietary carbohydrate to lipid ratio on growth performance and feed utilization of

genetic improvement of farmed tilapia in growth mid-stage

WiH BEHE It Carbohydrate to lipid ratio

Items 1.59 2.41

3.68 5.72 10.16 22.79

WL E IBW/g 79.47+4.85 79.80+6.11
KRR FBW/g
HEE WGR/%

FRE A KR

79.76+£3.57
308.15£26.87" 320.32+16.57" 378.31+21.79°
287.35+10.42" 301.92+10.26" 374.18+8.89°

80.40+4.14
368.64+6.92™
359.02+15.34°

79.49+5.58
367.46+27.64™
362.38+18.71°

79.64+6.78
336.70+15.59"
324.09+27.13°

SGR/( %/d) 1.93£0.04" 1.99£0.04®  2.22+0.03° 2.18+0.05° 2.1920.06° 2.06%0.09°
TR FE/ % 65.61£3.23"  68.46+3.53*  77.17£2.38"  78.64%3.58"  70.36£3.21° 68.08+2.32°
i CF/ % 4.28+0.08 4.65+0.28 4.71%0.45 4.23+0.34 4.54+0.33 4.33+0.17
i VSI/ % 10.16x0.48¢ 9.49+0.43% 9.12+0.58™ 8.87+0.39™ 8.26+0.63" 7.84+0.46°
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gid 2
e BiE b Carbohydrate to lipid ratio
Items 1.59 2.41 3.68 5.72 10.16 22.79
JHFA L HSL % 2.49+0.17¢ 2.45+0.14°¢ 2.25+0.12¢ 1.98+£0.14°  1.81x0.11% 1.73+0.08°
© e b
R BB LRI 2.51+0.15° 2.23+0.11° 1.70+0.10° 1.58+0.08° 1.35+0.09" 1.02+0.09°
MFL/ %
JET % SR/ % 93.33+2.89  96.67+2.89  96.67+5.77  95.00+5.00  98.33%2.89 100.00%0.00

[FAT8E B An A /NG F R R R 2 5 B3 (P<0.05) MR ST FRRRZFALE(P>0.05),

ESGN

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or
no letter superscripts mean no significant difference ( P>0.05). The same as below.

mE 1 prR, FH Rk 255 5 0 i e
B AR 0 1 R 5 R POl (y = -0.365 4x° +
25.057x=64.009 ,R*=0.702 6) FUKLIE 5 K (y=
-2.507 6x°+29.454x+279.72 ,R*=0.711 8) By tHK
PR, A5 3 1 R 3 R Y B R B D K 4300 R
34.28% 1 5.87% , W& MR L4 5.84, WAl 2
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R 5w R o (y=-0.063 4x* +4.119 6x+
9.424 7,R* = 0. 616 9) 1 K J§ W5 /K F (y =
-0.436x°+5.723 7Tx+57.647,R*=0.629 0) [ +H 3
PR, A5 3 1) RE 3 R0 B R R D K 43 00 R
32.49% 1 6.56% , Wik H AR L 4.95,
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S 400 . . 3
% 350 / 3
Z 3001 - N
% 250
i x=5.87
E 200
150
100

0 2 4 6 8 10 12 14
Ag Wi 7K-F Lipid level/%

=93 5 4

Fig.1 Quadratic regression analysis of WGR with dietary carbohydrate and crude lipid levels of

genetic improvement of farmed tilapia in growth mid-stage
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Fig.2 Quadratic regression analysis of FE with dietary carbohydrate and crude lipid levels of

genetic improvement of farmed tilapia in growth mid-stage
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FFAREE 75 A 43 B 22 0

MR 3 FiR , 412 0] 4 fa oK 4y ORLER (A 5 A
RS & B T0 0 #2525 (P>0.05) . BEE R
Jig e By, Ao AR I O i T R A AR L
R 22.79 414 ORI O i R AR, 0 2 AR TR A
Fo ol 1.59 .2.41 .3.68 Fi1 5.72 41 ( P<0.05) ,{H 54
RE LA 10.16 4HJC i 3 2 5% (P>0.05) .

A 4 Z 8] I 7K 53 RO IR 3 2 1 35 T Wk 35 25

S (P>0.05) , BEAS R 22.79 40 B4 BT EHLEE A 5
SR EEES TS N 1.59 .2.41 3.68 i1 5.72 4
(P<0.05) , FifiZ5 flkebE AR % T+, RIS
TR IR R LR 22.79 4 T I RLIE D5
SR EFRT RIS A 1.59 .2.41 Hl1 3.68 4 ( P<
0.05) , Bl FRIEERR L Ag T e, BB R S A
Thitay BEIE L o 22.79 21 i T R & B e,
EE TR N 1.59 2.41 3.68 .5.72 1 10.16 4
(P<0.05) .

R3 AREELNFERPHEEF EELAMTHEFRES B0

Table 3 Effects of dietary carbohydrate to lipid ratio on whole body and liver nutritional composition of

genetic improvement of farmed tilapia in growth mid-stage

HH B fIE Lt Carbohydrate to lipid ratio

Items 1.59 2.41 3.68 5.72 10.16 22.79
4=f4 Whole body/ %

7K43 Moisture 68.13+1.01 66.98+0.29 67.41+1.98 67.22+1.36 66.99+1.09 68.35+0.76
M F T Crude protein 16.05+0.43 16.45+0.31 15.94+0.18 16.13+0.29 16.38+0.23 16.15+0.20
MW Crude lipid 11.25+0.46"  10.87+0.38*  10.55+0.27™  10.38+0.29™  9.97+0.30" 9.65+0.36"
HLK A Ash 3.83+0.14 3.95+0.08 3.77+0.13 3.86+0.11 3.75+0.11 3.80+0.12
HFE Liver/ %

7K43 Moisture 63.52+1.62 63.95+1.83 64.09+1.53 65.21+1.37 64.62+1.70 65.38+1.36
HLEE M T Crude protein 8.85+0.95" 8.77+0.40" 9.02+0.49" 8.83+0.07" 9.60+0.44"  10.23+0.88"
AR Crude lipid 8.80+0.65* 8.47+0.53% 7.88+0.50™ 7.52+0.37% 7.38+0.39% 6.96+0.20"
MUK Ash 1.19+0.04 1.11+0.06 1.13+0.11 1.16+0.08 1.17+0.02 1.1920.04
ifﬁilycogen/(mg/g) 16.78+1.79°  19.37+1.23"  24.79+1.38"  30.84%2.82°  33.75x1.94°  41.12+2.26"
2.3 ARERIENFERPHEEFEENFEN

o0 3 W i

MR 4 FroR, £ 41 22 (8] 1005 4% 50 5 24 g A 4%
VA S Tl PR T B 35 22 57 (P>0.05) il T R
& HE B FH R, L7 TCHO 1 TG 5 &8 & F B3y,
WEIE FE o 10.16 F11 22.79 4 Ay I3 TCHO & &
FZRTWEAE LM 1.59 F12.41 40 ( P<0.05) ; BENE L
H 22,79 HIYILTE TG % X, B F KT AR
$1.59.2.41 .3.68 F15.72 40 (P<0.05) . Bfi % 17l
BUBENR 0 THE , L3S GLU & & 5 Th v %
JEH A 22.79 AN IMLTE GLU S EiE, B &5 T
iR L 1.59.2.41 .3.68.5.72 F1 10.16 41 ( P<
0.05) . Bl RDRHBERR LL I TS % ALP 36 PR 2
TR B G ol 22.79 ZH B9 LT ALP T P 5%
i, BERTHENE I 1.59 .2.41 3.68 F1 5.72 4
(P<0.05) .

31 AREREENFRFASTETEEEK
4 B8 R 15 L R B9 0

Wit ) RLBE i L i, 3 s A R b
MR A KRS TH R JE R R, SRR ol 3.68
2H e v BERB LR 3.68 .5.72 F1 10.16 ZH 143 & %
FREE A KRR &S TR 1.59.2.41 F
22. 7941, P BE K -4 29.05% ~ 39.34% , MG 5
IKF-h 7.89% ~ 3.87% W) BE ¥ 5 B AE 9 AR K1
BE . 024 G HC O A R0 D v B AR SRR I
X U5 B ) Ak K ST 55 R R 7 7K ST A, B R
TR A I 7E 55 2 SE B A Dk rp 35 Y
WA Lo A7 B 25 R OB IR I B & 5 P R) A%
JNF, B v AL R R 2 AR F AR, AR R
F 7 &% S A e £ 1 g R B I i S
R AWIE, B 1.59 i 4 K RE e



12 ] R JUAE ARDROE G L IR b 5 8 AR i AR PR BE AR ML 3 A AL FE R B R R 5811

22, U B 7 P 6K 17 REL B A 7K S 3 v O S R A
HapE K B A e v 28 How ik Kb &9y
FIFHBE 72 5 T £ 1k F 2 Ak fn 2 )R
TS IE R (AR KA B W, A £ 4 2 AR 3
FEWEE AR AR SRR INA B T E SRR
(X515, $mTH AR, AR Tk S 4 s (H A0 2
S Z AL AR I, NBETHLAT SR TR/ RN
It 22 2 R A0 2R B FE R R, — B
Tt IS R S RLL 8% ~12% M E ™, T

ARG o F o 1.59 A HLET dE K Pk B T
22.20% , Al AE e 1 OZ AR K PERE N R R 5 — 1
JRE , BEIE LR 22.79 AL A K PERE B R R, AT
AE 55 1RDRLREL R 107 7K S KA 6, AT B 5E R %
AR oo Ak m 3 A RILIE W 7K S R AE 6% LA R
T A ) Rk v kL B 5 KA 1.95% , (kT %
e XF R T I K &5, BRI AE N A 2, A RE
Aerp HOEH AR,

x4 ARERILLNFRPPFTES FEMNFTENLIERHRM

Table 4 Effects of dietary carbohydrate to lipid ratio on serum biochemical indices of

genetic improvement of farmed tilapia in growth mid-stage

W H B g It Carbohydrate to lipid ratio

Items 1.59 2.41 3.68 5.72 10.16 22.79
BB E B TCHO/ (mmol/L)  6.70+0.39° 6.38+0.91° 5.92+0.77% 5.96£0.33% 5.19+0.32°  5.28+0.23"
Hil =% TG/ ( mmol/L) 9.06+0.68" 8.78+0.87¢ 6.67+0.60° 6.25+0.80™ 5.19+0.14®  4.32+0.30°
% B GLU/(mmol/L) 2.57+0.26" 2.90+0.12* 3.44+0.20° 3.35+0.27" 3.83+0.14°  5.82+0.21°
B EFEE W AST/(U/L) 49.67+3.51 44.67+3.06 45.33£3.51 48.00£4.00 43.67£3.79  48.67+4.16
BB ALT/(U/L) 34.33£3.51 35.00£3.61 31.67+2.52 30.33£1.53 20.67£2.52  31.00+2.65
W MERRE ALP/(U/L) 36.00£2.00°  32.67+2.51° 32.33x3.21°  28.67+2.89  25.33+2.31" 23.67+2.51"

BEA TR HE IR BE 0 T R A L A4 L B
TR e, X AT BE A2 B 4RDRHRLIE 107 K S 09 52 e
YRR B L R IR, ek vh i LR 5 K F 2 B
T, T A U5 4 38 A0 2% 52 ) A R UE RS D Y
PURRLEY L FTBERR L R 1.74~202.50 R} IR
I Bl B L R B AT, AR LG A0 A L 32 b
TV BEEEH ( Sparus latus) AT 122 N 24 28
T8 ( Clarias macrocephalusxC. gariepinus) /i
PR B A B 25 R A B R R BT T B G
BRI %) JUE A LU ORI AR LG AN A2 4D REHE A L Y 52
Mt H X R 22 ST AR S AR 25 R G

DA AR R PR 8 AR, AT
Z 0 A5 15 B 3w 2 R DR 3 R b
LN 4.95~5.84, X [L E BEHH (0.62) ' 2581
1. ( Epinephelus fuscoguttatus @ XE. lanceolatus 2)
(0.8)1 Jeth ) T8 (1.7 ~3.4)" KWy
(1.98) ") M 3k 5 ( Megalobrama amblycephala)
(3.58) "I BL PG 35 i 11 (4.06) 1 AR £0 2 Y 45
HRE X AR S R ARG — Ok A B 1
02 L PR T A R R S R T A2 B R K P Y
Wi, TEXTHIEEIRE R 6.77 ¢ 5 & & 6 a4 fa ( BF
Ferh & B, 35 Y GEOREBE AR D K S 2 0 A

49.69% il 9.53% (HI L MRS 2 5.2) ) 574
IR LERARL, MAERRRE 218 ¢ I &
B g b A B, S E AR T 4011 ~
41987 BRFAGR I (25 0, X UL /N BLAS £
LR R A% £ i) ) Rk mT DL I TR 2 8 ik K 4k
a¥.
32 AMERELEXNFRTHAEETEESEMN
BFBEE 77 B 53 B 85 11

AGRIS H, ARDRRE A L X 4 £ K 43 ML 8
LK 53 B s ¥ Jo & 52, Bl 1RDRL R IR H
Fhias, A HORAR D 7 i 5N R S JHERLAR 107t
HE SR (] 174 728 A i 35, 138 Y £ A 0 U %) #EL g
S EYSEENEIIK R IEAK, EREYIEfA
( Oreochromis niloticusxO. aureus) ">* W 2 75 77 fifi
( Takifugu obscurus )" | 58 & #8 4% ( Trachinotus
ovatus) "**' FI K 44 ( Larimichthys crocea) ") d1 1)
IR E R 5 AR — 3, U ok 2 09 5 D5 25 7
ROTRR IR 2R 1 5 5 £ Bl BRI L 0 T i
A T T e, X A] BE 2 T s BRI F 4 £ iAo
JE M 5 i e BRORE 28 1 5T % S R R 3 B IR
R AW 5 ( Lates calcarifer) ") i 4 006
A B A BUAR AL 45 2R
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3.3 AREREIENFRPHEEFEENFEN
itz

TCHO I TG & & #IA N 5 & TR
WO Y A R b, OB B b 4L Y il T
TCHO I TG 7 & % & , i B AL HLAG i 7K SF &1 19
ZH NG B A8 TR R, A X B A B 5T b R B,
L3 TCHO I TG & 5 78 fb #a 5 RIA L g 45 R —
., GLU BMiRAE RN 2 s fme X, 5k
B AR B UIAH G, 5B S e 2 W o A Fn 4 B 21
SUM M D RRARAS . R A s e A i R ZE AR
B, 20K GLU LU IFIE SNAE /2 7E RFAE D A HF
e, L GLU FHE B % o Y2 Bl 2 1)L RS i e
(b o B RDEL o 2 0 R RE A Ak
BRI AH A T E b LA BIF 55 45 2R 7 e o
VF G 0 &)y fo Fn @47 47 BE 1 ( Epinephelus co-
ioides) " W AT B, BC PGB A4 Y 1LV GLU
T FFA D5 o DU R 22 R AR G LL s i 7 i A
KWyl it oe v & 30, L GLU FFBE & i 4l
Bt 5 HE IR LU B 3G g R AR, 4 A S IS B T 20
o R R S AR MR VG B, X 22 Rl e S
BRI RS i BB A G, MRS
HOHBE B R BE 77 A AR KOG &R, XA 5 45 A
58 T TAPEDHE AT R AN ] £ Pk #0288 09 A K 1k e SOH
M sZ RS sem, KM EM s g ¥ Ease s
WEEDELS I3 GLU , H il =R S b e & 3
R TR R RO 4, i B R 65 6% R4S fa
( Rachycentron canadum) WK FK I B #2575 %
WS B PR 27 A £ L PR B 1 10258 T e 5 0 A A
L

AST Hl ALT 2 5 %A g 5L B8 iy, /0 2 HE TR
R b R E AR, IEWEL T, AST Al
ALT K AEAE T HFIE Y, 7 10 v i & AR 2D,
55 JHF U 248 32 468 15, &40 6 A3 o7 4 384 I, AST il
ALT 23 DT 20 B sk A I, 5 38000 37 H 6 3
BN, AL b R [RDRE AR L X L AST A0
ALT {H PTG W 2552 ), 130 B 5 & & A £a mT DL 32
AP ST B[R B K F | A H BT 40 Bt #6245
LAl X 5 XA M ( Liza haematocheila) W) 5%
ZERIAL, MG ALT 15PELE G R KT 16.50% ~
40.50% B TG b 35 22 5 B R T i ARDE IR K F JF
X 1 At &y £ U s 840 . ALP J2 3h K
DA IS 20 3 A 1) s o T, FE R N B S S
i 5 A1 1 e B8 AR, 02 S5 LR A K I e e )y

REREVIAH G R . Bt 1) HRE I LU /Y T e, I 3
ALP & PR 5L T B 3, Ul B AR) R0 7P i g sk AT
REXTHIL 1A e 95 D RE AT 400 /5 1T, 68 3% TG A ( Rhyn-
chocypris lagowskii Dybowski ) "' i) B 55 2 B , B
& RDREK S B9 T IFIE ALP 35 PE 2 S5 T s s
REATR Ay R A o W 7K O 2 09 JFF IIE ALP 37 E 241K
Tl K AL, Ul W DR Y IR R O AT RE XS
PEKN 7= HE TR

4 #F it

TEGDEN S B RE M 2T, A =k 1al 15 43
B35 B b0 5 2 A £ 3 i AR D) R S
WEFRE 7 7K 7 (4 A0 DG | 45 21 ] ) o 3 B 0 0 B
A 4.95~5.84,
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Effects of Dietary Carbohydrate to Lipid Ratio on Growth Performance,
Body Composition and Serum Biochemical Indices of Genetic
Improvement of Farmed Tilapia in Growth Mid-Stage

WU Fan TIAN Juan YU Lijuan JIANG Ming LIU Wei LU Xing WEN Hua”
( Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China)

Abstract; The object of this experiment was to evaluate the effects of dietary carbohydrate to lipid ratio on
growth performance, body composition and serum biochemical indices of genetic improvement of farmed tila-
pia in growth mid-stage. The carbohydrate to lipid ratios in 6 isonitrogenous and isoenergetic experimental diets
were 1.59, 2.41, 3.68, 5.72, 10.16 and 22.79, respectively. Genetic improvement of farmed tilapia with an
average body weight of (79.76+1.93) g were randomly divided into 6 groups with 3 replicates in each group
and 20 fish in each replicate. The experiment lasted for 56 days. The results showed as follows: 1) the weight
gain rate and specific growth rate of carbohydrate to lipid ratio of 3.68, 5.72 and 10.16 groups were signifi-
cantly higher than those of carbohydrate to lipid ratio of 1.59, 2.41 and 22.79 groups ( P<0.05). The feed ef-
ficiency of carbohydrate to lipid ratio of 3.68 and 5.72 groups was significantly higher than that of carbohydrate
to lipid ratio of 1.59, 2.41, 10.16 and 22.79 groups ( P<0.05). The viscerosomatic index, hepatosomatic in-
dex and mesenteric fat index of carbohydrate to lipid ratio of 22.79 group were significantly lower than those of
carbohydrate to lipid ratio of 1.59, 2.41, 3.68 and 5.72 groups ( P<0.05). 2) The whole body crude lipid
content of carbohydrate to lipid ratio of 22.79 group was significantly lower than that of carbohydrate to lipid
ratio of 1.59, 2.41, 3.68 and 5.72 groups ( P<0.05). The liver crude protein content of carbohydrate to lipid
ratio of 22.79 group was significantly higher than that of carbohydrate to lipid ratio of 1.59, 2.41, 3.68 and
5.72 groups ( P<0.05). The liver crude lipid content of carbohydrate to lipid ratio of 22.79 group was signifi-
cantly lower than that of carbohydrate to lipid ratio of 1.59, 2.41 and 3.68 groups ( P<0.05). The liver crude
glycogen content of carbohydrate to lipid ratio of 22.79 group was significantly higher than that of carbohydrate
to lipid ratio of 1.59, 2.41, 3.68, 5.72 and 10.16 groups ( P<0.05). 3) The serum total cholesterol content
of carbohydrate to lipid ratio of 10.16 and 22.79 groups was significantly lower than that of carbohydrate to lip-
id ratio of 1.59 and 2.41 groups ( P<0.05). The serum triglyceride content and alkaline phosphatase activity of
carbohydrate to lipid ratio of 22.79 group were significantly lower than that of carbohydrate to lipid ratio of
1.59, 2.41, 3.68 and 5.72 groups ( P<0.05). The serum glucose content of carbohydrate to lipid ratio of
22.79 group was significantly higher than that of carbohydrate to lipid ratio of 1.59, 2.41, 3.68, 5.72 and
10.16 groups ( P<0.05). Based on the quadratic regression analysis of weight gain rate and feed efficiency of
genetic improvement of farmed tilapia with dietary carbohydrate and crude lipid levels, the dietary optimal diet-
ary carbohydrate and lipid ratios are 5.84 and 4.95, receptively. In conclusion, dietary optimal dietary carbohy-
drate and lipid ratio of genetic improvement of farmed tilapia in growth mid-stage is 4.95 to 5.84. [ Chinese
Journal of Animal Nutrition, 2020, 32(12) .:5805-5815 ]

Key words: genetic improvement of farmed tilapia; carbohydrate to lipid ratio; growth; body composition;

biochemical indices
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