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B OE. KXBAWEIKRE A (40.0020.34) g =M s AMTT L, FEMMNLS S 6@
(FUA3IANANETEL, HAANAETEL 2085, 2R ARBER =245 (MCP) RmEH 1.0%.1.5%.2.0% .
2.5% .3.0% %= 3.5% 47 6 5 KA Ak 69 £ A 44, 347 8 B 69 0K B, B BT Ik = A A
MCP#ERFMET, #RI T . MAH T MCP RS Wi ME=MekRY T HER
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F£ MCP 7 & % 2.5% 0} ik 3] 5 514, FCR /£ MCP & mE % 3.0% b 38 3] mARAA . 1 & 44 P
MCP K Ahn Bty hn A= 4 & MK FIFREAIEE S FELTHRE LAGLY ARmEH
25% A B RAKMEL, MASHMEOQREETAR A S FEMETHRETEZAME TAI RS,
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JEAR —BEA TR R, wFREEBEATEMN £ FREF(P>0.05), ©oiFsheFmaH
T MCPAmEWNIEMEL LI SR ETHEE hFHBETEUERNLEFRE(P>0.05), VA
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LSl AR B 52 0, 8 %€ 1 2= 4R 6) H MCP R i
ELAS I, i 2 S el ) 2 o) S AR A0

F N IR T, L MCP R U5 | 78 5L il 1)
W3RN 1.0% . 1.5% .2.0% .2.5% .3.0% .
3.5% ) MCP | 28 il b £F 2 25 )8 °F | B il 6 Fhik 56
TPkl e AR N ACE SRR ILER 1, R
BT 40 B, B A8 R G R E AR 2.0 mm
FRRLRE KT 5338, —20 CHRAFR L,

1 #MR5FZE
1.1 iRBa R
A 5 SR a8 SR SRR R R A RIE A
AP TIE, 2 AR Ol S B 7 T A R R
®1 RBEANARREEFRKAT(RTEA)

Table 1 Composition and nutrient levels of experimental diets ( air-dry basis) %
gl MCP #s il MCP supplemental level/ %
Items 1.0 1.5 2.0 2.5 3.0 3.5
J5Bl Ingredients
44} Fish meal 8.0 8.0 8.0 8.0 8.0 8.0
1Bk & F14# SDBC 2.0 2.0 2.0 2.0 2.0 2.0
i H1 Soybean meal 18.0 18.0 18.0 18.0 18.0 18.0
FiFFH Cottonseed meal 13.5 13.5 13.5 13.5 13.5 13.5
PRI Rapeseed meal 18.0 18.0 18.0 18.0 18.0 18.0
A Flour 18.0 18.0 18.0 18.0 18.0 18.0
KB Rice bran 13.0 13.0 13.0 13.0 13.0 13.0
BEIR 445 Ca(H,PO,), 1.0 1.5 2.0 2.5 3.0 3.5
1f1 7 Fish oil 4.0 4.0 4.0 4.0 4.0 4.0
A EF 4R MCC 2.5 2.0 1.5 1.0 0.5
iRk Premix” 2.0 2.0 2.0 2.0 2.0 2.0
£t Total 100.0 100.0 100.0 100.0 100.0 100.0
35K Nutrient levels?
7K 43 Moisture 10.37 10.45 10.51 10.44 10.58 10.47
MEA T CP 32.55 32.42 32.22 32.31 32.36 32.30
FLHE; EE 6.90 6.86 6.93 6.96 6.89 6.93
MW TP 1.10 1.18 1.26 1.37 1.51 1.62

DR BT 5 1R BHE )L The premix provided the following per kg of diets: Fe 150 mg,Cu 3.2 mg,Zn 34.1 mg, Mn
13.0 mg,I 5.7 mg,Se 0.3 mg,Co 12.4 mg, VA 2 000.0 IU, VD 2 000.0 IU, VE 100.0 mg, VK, 10.0 mg, VB, 5.0 mg, VB,
10.0 mg,fWFR niacin acid 100.0 mg, VB, 10.0 mg, iZ fR 5 calcium pantothenate 40.0 mg, "' i folic acid 5.0 mg, VB,
0.02 mg, ¥ & biotin 1.0 mg, VC 300 mg,

2 52il{ Measured values.,

12 RBE5HREE S8 i, TR DK IR 22~ 28 WA K i >

I 0 [ KL AT Bk R b, kR
3% W) B ERK I B 5 1R % NG PR K TG 46 (392 L)
o LART S AAENIAL 10 d. 1E SRR, Rk
AR AR5 [ TR R EE R (40.00£0.34) g]
B =80 360 B2, AL N 6 4, B 3 N EE &
MNEERIE 20 B, R 3 K (08:00,12:00,
17:00) , H M E MR E M 3% ~ 5%, W55
o E S AL, R 10 d R 1 IR R, R
B 1 MR 2 h 5 ,100% 87Kk 1 Wk, iF Rk 5 3%

6.0 mg/L, F A ¥ <0.10 mg/L,pH 6.6~7.0, I
TE R ER M & <0.10 mg/L,
1.3 HRREHE

FIHIR LSRG R s 24 h, HAER
REHLPkE 8 B fa, A 2 A9 MS—222 JFR I, Fix 5 I
M AR w3 B, b A%
TR, A 1 mL — WM JC 0 5 88 R # kR
M, % W& % 3 h J§,4 000 r/min (4 C) & .0
10 min, B3 T -80 CAAF, H T 1l i A= fb 8 b
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WAE BRSO 2 8 350 25 45 9 IE I, 1
DU PN IEAEL R T 55 2, R0 % 350 40 R BCI P I &2
fRBAL S, 3 B A T8, T D0 A A
T, AN 5 R A UKL AT AR BT
FLIUR 00 7 AL PRKELR 10 5 3, PN U 11 O 4
HNE il US40 TR K 5>, A&
WA ZRG , -80 CHAAE .

A 0 I E o TE R R 3R A Y D
J i 43 0 BY R R AT 5, HE IR 1o (BT AR R L,
g/mL) A A B K (4 CT), K E A K,
3 500 r/min(4 C) &> 10 min, b 3% & B A # 5§
W, FH T R A i T8 48 Am 000 22 5 53 4 2 R fa i I
JE BT W40 5 B 000 S ARG %

1.4 FEHRNE
A KRB R TR AT .
WA AR (WGR, % )= 100x(W,—W,)/W,;
TR 2R B(FCR) = F/(W,-W,) ;

K. w, HEEIGREHE (g) s W, Ak
ZORRBHHE (g) ;F MR ERE (g),

B SR AT DU E < K o3 R E R T
2:(105 C ) Wl , RLAE W 5 2R 280G Al 48t vk
FE ML 15 5 1ok L G (i 28 1R AT DU
FE MR 0 R m IR R Be i (550 °C) a2, B
BB R A A5 (GB/T 6437—2002) 1l 5E

JFHIE N B 38 46 Bk DA S il 3 A A 36 A D 5 -

18 UE ¥y W (amylase ) | fig 107 B ( lipase ) | Jik 2 1 il
(trypsin) i ¥ | JIFIE N 8% (MDA ) & & | IliL7E B 44
14 157 AL il ( SOD ) Al s iR il ( AKP) 376 1 K H-
=T (TG) JH[E B (CHO) &5 A8 & & 2% M
A A ) TR I 5 i i A 1 ) G
1.5 HiELESSH

IR 25 SPSS 22.0 X Bl v A7 B 7
2243 M1 (one-way ANOVA) , F| Duncan X £ & It
YRR ALIN) 22 5 W E A, B E KA P<0.05, 3F
FH R AR AT 2 A AL 2 43 5 % WGR (FCR | 4
£ RN HE B B it 5 R MCP s in &2 2R 47 191 05
AT B s A I (E 45 ME iR (mean = SE) JE 3
TR,

2 H#RESH
2.1 ARl MCP R mE 3t = 6 4 < 14 g8 1
A

H ¢ 2 Al 0, BE 1R MCP 3 i & 19 3 in
WA KT WGR Y256 FIHE TR
P KITE MCP TR INHEN 2.5% 35 3 i i, 5
1.0% A, 2.5% H AR T WGR 435171 5
T 15.62% .29.90% ( P<0.05) , i FCR Wz =z | B
Fapkbrh MCP #8042 B 35 I 22 56 F B 5 L -8
¥ AE MCP IR N 3.0% ik B & ARME, 5 1.0%
AR T 16.05% (P<0.05)

F2 fARH MCP HMEX i = 8 &K R R
Table 2 Effects of dietary MCP supplemental level on growth performance of triploid crucian carp

i | MCP ¥/l i MCP supplemental level/ %

Items 1.0 1.5 2.0 2.5 3.0 3.5
VIR IBW/ g 40.45+0.21 40.60+0.14 40.05+0.07 40.50+0.14 40.50+0.14 40.25+0.35
LR HE FBW/ g 83.60x1.13°  91.55+0.49° 92.21+1.25° 96.66£0.81° 94.85£3.18"  91.35+0.49°
HH %R WGR/% 106.75+1.77°  125.55+0.64°  130.24%2.71™  138.67+2.83°  133.75%£8.13" 125.95£1.63"
kL R % FCR 1.62+0.01° 1.45£0.01° 1.43+0.02% 1.39£0.03% 1.36+0.01° 1.46£0.03°

)7 B Hhe FE s 0 - B B ) 7 B 38R 28 5+ K 3 (P>0.05) AN FREFRR 25 7 3 (P<0.05) . T,

In the same row, values with no letter or the same letter superscripts mean no significant difference (P>0.05) , while with

different small letter superscripts mean significant difference ( P<0.05). The same as below.

DAt MCP B8 i ( X) i H AR #4391 DA
= WGR(Y,) fl FCR( Y, ) oA [H 748 & 847 8] 9 4>
B A8 W 7R Y, = —12.246X° +62.479X +57.164
(R*=0.971 0, #f8°~ 2.55%), Y, =0.093 6X° -
0.484 5X+1.999 9( R*=0.925 7, M fH N 2.59%) ,
ZEMAA 53 BT A5 20 )k i R N 2 e AR KR R

1) MCP ik 2.55% ~2.59%
22 ERAFMCPHRAMEXNHZBMEMEF
3%l op-A1|

M 2% 3 Al 1, B 25 1Ak MCP S i & 11 3
et E AR S R 2L LI TR A
250 M I8 B B, B E S T HAL A4 (P<



3988 |

i

Fr

S

30 &

0.05) ;4= R IR 5 & & ) 52 5 R B e b T
POTE 2.5% H IR BN RAE, B F LT HAB S 4 (P<
0.05),5 1.0%4 M L T T 15.67% ., Bl % 1A K
o MCP 8 in - A 36 i, 4 £0 RN HE B B 5 1R S i
W ETHE IR R E ,2.5% 5 3.0% 1 3.5% 4 A1
FE2E A B3 (P>0.05) 5 LPAL P9 JUEFIEF IR 97

TEWBELE TG LTS 1 2.5% 4 ik 5]
B AR, W E R T HAb 4540 (P<0.05) , 3 1.0% 41
SRITFET 39.10% .25.98% .22.86% ., LA FilIT
WEALIG I 5 e 7E 3.5 % ik Bl i =i {E, 38 1.0% 4157
NI T 14.6% 1 15.6% ( P<0.05)

x3 ARHMCP RMEXMNHZHEREFRBSHEIE ( THREM)

Table 3 Effects of dietary MCP supplemental level on common nutritional components of

triploid crucian carp ( DM basis) %
WA MCP ¥/l MCP supplemental level/ %
Items 1.0 1.5 2.0 2.5 3.0 3.5
Ky .
. 70.14x1.46 70.22+1.49 70.48x0.51 70.77x2.47 70.36x1.17 70.36x0.15
Whole body moisture
A0 .
HLE 1 57.40+0.40° 58.01+0.18% 58.49+0.23¢ 59.41+0.23°¢ 57.68+0.30" 56.35+0.28"
Whole body CP
é@*ﬂﬂg% P d « c c « a b c
Whole body EE 31.84+0.21 30.11+0.14 29.72+0.55 27.43+0.20 28.26+0.08 29.62+0.03
.ﬂ B
LA LI 7 4.45+0.13° 3.74+0.03" 3.75+0.02° 2.71x0.12% 4.18+0.02°¢ 5.10+0.30¢
Muscle EE
I g .
V\I.HTL* Gk 53.15+0.56" 49.42+0.76° 45.47+0.31¢ 39.34+0.65° 42.31+0.20" 44.04+1.03°
Viscus EE
in | =3
HT‘HIL*EHE% 25.46x0.20°¢ 25.11+0.86°¢ 22.54+0.30° 19.64+0.30" 24.77+0.26°¢ 29.46+0.49¢
Liver EE
= 1.41£0.03" 1.58+0.03" 1.68+0.04° 1.80+0.01¢ 1.84+0.05¢ 1.84+0.03¢
Whole body P .41+0.0: .58%0.0: .68+0. .80=0. .84+0.0" .84+0.0:
> Y- L 7
e 7.48+0.03" 7.59+0.04° 7.65+0.02° 7.84+0.04¢ 7.86+0.02¢ 7.86+0.01¢
Vertebrae P

A4 R HEB 2 5 (Y, R Y,) S 0L 4
b, ST R BIRL 43 B 45 2 [0 77 #& . Y, = 0.254X +
1.173 (X <2.63,R*=0.987 4),Y,=1.84 (X>
2.63) ,7E MCP ¥ N 2.63% i 4= £ 7 1 ik
P, Y, =0.228X+7.241 (X <2.71,R* =
0.9528),Y,=7.86(X>2.71) , fE£ MCP % fin & &
2.71% WP HHEE B & A Bl R i E ., SR (E S BT
o 219 2 B0 R A5 28 A 1 4 R ME 1 i Y I
TE Rk MCP B IR 2.63% ~2.71%
23 AR MCP & & Xt = &) 175 4 &
FEARAI R I

% 4 FIATL, fRDRE R MCP 8 Jin 22 X6 il 35 495 75
BAEIA T E (P>0.05) . 44k MCP 7
wM 1.0%8 N2 3.5%0], MLiE AKP 4 2 5% I
THE PR FaE 1E 2.5% H iR B fe (0, 88 1.0%
HEFHT 48.3% (P<0.05) , S5k f MCP 70

T 1.0%IEINZE 2.5% 5, IfiL 75 0 5 i L2 Wi T
BB, £ 41 R) 2257 3% (P<0.05) ;1 24 MCP i
JEE N 2.5% 34 N2 3.5% I} I35 B A il THa s
A B 2ZF AL E (P>0.05)
2.4 fEA#F MCP FH =t = & 5 &8 s 4 B8
i M R I 7 BE R AR R AR RO B2 M

H 2 5 AT, 2SR MCP Z8 i M 1.0% 3
TNz 3.5% B, I 16 UE K il | R I G A 19 R 1 e S
PEY R e L THE T R 3 7 2.5% 4135 B o5
H,%8 1.0% 4 57 5 F+ = 1 93.33% . 95. 44% Fil
39.79% , 7% 5 .3 ( P<0.05) , H Ve b il K g i
ity 1% M 1) T o R R o TR AR A, TR RE T MCP
IR X I CHO & s A =2k B R (P>
0.05) , 4fakH MCP @& M 1.0% 380 % 3.5%
B, I3 TG SR NG LA R 7 2.5%4
IRE R RE, 38 1.0% 4 FF% T 28.1%(P<0.05)
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x4 AR MCP HNE R i = 8 075 £ L IR IRE 0
Table 4 Effects of dietary MCP supplemental level on serum biochemical indices of triploid crucian carp
HiH MCP il & MCP supplemental level/ %
Items 1.0 1.5 2.0 2.5 3.0 3.5
B A 1 . a d . c b
AKP /(U/mL) 2.96+0.11 4.04+0.04 4.17+0.04 4.39+0.09 3.77+0.03 3.54+0.06
45 Ca/( mmol/L) 2.37+0.11 2.42+0.11 2.39+0.06 2.37+0.01 2.39+0.05 2.39+0.03
# P/(mmol/L) 0.94+0.02° 1.01+0.01° 1.11+0.01°¢ 1.25+0.01¢ 1.26+0.03° 1.27+0.03¢
=5 (AR MCP 70 E X il = 8 7180 0 B iE 1% & M5 As B it HE aR O 22 M
Table 5 Effects of dietary MCP supplemental level on intestinal digestive enzyme activities and
serum lipid metabolism indices of triploid crucian carp
WA MCP 7§l MCP supplemental level/ %
Items 1.0 1.5 2.0 2.5 3.0 3.5
W18 I AL B 14 Intestinal digestive enzyme activities/ ( U/mg prot)
0.15 0.17 0.22 0.29 0.24 0.19
TEREE Amylas
BRI Amylase £0.00" £0.01" £0.01° £0.01 £0.02° £0.01"
24.15 31.47 37.90 47.20 44.25 32.31
=1 L
il Lipase +1.76" £4.11° £1.10° £0.40° £0.18" +0.12"
W T . 6 348.63 6 270.10 7 271.54 8 874.71 6 856.82 6 300.92
PRSI 183,230 +13.70° +113.36" +161.95° +321.70" +29.12°
1375 G B AR #E b7 Serum lipid metabolism indices/ ( mmol/L)
L 4.59 4.52 4.56 4.59 4.48 4.50
H[& B CH
M B CHO +0.03 +0.31 +0.20 +0.08 +0.09 +0.05
1.28 1.12 1.04 0.92 1.12 1.37
=Mk TG
Hih =R +0.02° +0.02" +0.08° +0.03"° +0.00° +0.10°
2.5 fARH MCP RMEXHAMAALIERN  0.05), 5 1.0% 4 M LI+ T 23.26%; 1M T HE

A1)

1% 6 A] 20, 45k sp MCP M 1.0% 3%
TNZE 3.5%0F, 17 SOD i 556 FETHA R R
POTE 2. 5% 4R B e e, B T b A 4 (P<

MDA & £ 5 4 52 i) 728 Ak ¥ 4 18 2.5% 20 15 3]
Rl , BT HA & H (P<0.05), 5 1.0%4H
MK T 37.40%

R 6 @ARIH MCP FmMEX)H=ERELIEIRNEIN

Table 6 Effects of dietary MCP supplemental level on antioxidant indices of triploid crucian carp

el MCP 7l MCP supplemental level/ %

Items 1.0 1.5 2.0 2.5 3.0 3.5

LT 8 48 AL B A i woyth o be . . . , .
Serum SOD/( U/mL) 209.44+13.32° 221.33+1.14 232.82+3.28 258.16+1.51 226.06+2.04 203.90+7.06
FTIEPY 1

Liver MDA/ 3.85+0.03° 2.80+0.02° 2.83+0.02° 2.41+0.04* 2.98+0.02° 4.35+0.13°

(nmol/mg prot)

2.6 EPSIEREERKMEREMNEXES T

M1 7 A, SE L WGR AR A K MEfe, b &

Tk MCP A3 i AN W24k, et N IE UL

FIRFHERLAR 17 35 f 590 = 8 59 WGR 5 12 3%

—

/N
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£k A0 (P<0.05) , il ¥E AKP.SOD % ¥ & i i
VE M AN AR o A S R S = ) WGR A B
M IEA & (P<0.05) , 10 T IEMDA & 2 K I i

TG & &Y 5k = 1 WGR f£ 78 B 3 19 A1 56
(P<0.05) .

x7 FTEEIRS WGR HHEX S

Table 7 Correlation analysis between WGR and selected indices

Jr it bR AHIE R B P1A B fa b FHOE FRHL P1E
Selected indices R? P-value Selected indices R? P-value
7B IR Intestinal lipase 0.89 <0.001 41 Ml I§ Il Whole body EE -0.89 <0.001
Ji% 18 JE K3 il Intestinal amylase 0.84 0.001 WHERLAG 5 Viscus EE -0.88 <0.001
M35 B ALY L Serum SOD  0.65 0.021 WLPIALIE U7 Muscle EE -0.52 0.083
I3 B E BEER S Serum AKP 0.84 0.001 JFBEALAE I Liver EE -0.46 0.151
410 Whole body P 0.76 0.004 JHFWEPS % Liver MDA -0.61 0.035
 HEE B Vertebrae P 0.74 0.006 I35 H i = BB Serum TG -0.56 0.137
175 #% Serum P 0.74 0.005

25 5 A RE R AP 2 RS A K B ARG
RIS i S 05 R LA B 35 5 R 0 A N TR v T Ak

S eI (O (R STve IR S 0 R N | BT %
) Bt R A i o 100 25 1 A R FIORH DR R T, R
Tt i 22 AN 25 1 B 2 AR 2R AL, 6 23 38 il
BERAS V5 G ARAR BB N 2k AR 25 38 1K 7™ 3
WA A DR R R R A B R . A BF
FEAER IR B TS 0 I 2 AR A IR s A 2
ZURWIE R A RE I T B DL PR BT A AL g
REARAE (HA ) BB B S i S5 B Z IR X ]
REJERAM AN (1.0% ) i MCP & 284 /2 1 il 2= Y
NP B FEA TG 2K o VT #0238 e e} v il o A I i
HIFEPRIR 22, I BAS [W] 09 48 R 3P € 00 45 R A B
ZE5 . AW AR I S5 1, EE WGR | 4 i il
HHEE B & 5O S 56 RN S R 2 6 R
H MCP [193& LR s, LA WGR S WL 45 77, I
2 SVEDRL T MCP B 4 2.55 % AT i 2 I 2= 0
AR, DLa i FUE A o 5 o WD 4 AR
PrL BB 53 B J5 75 HUAEDRL i 2 T 2 S0 4 £ A
M e K W U0 R i 75 209 SR I MCP 8 il & 47
MR 2.63%F 2.711% . 25 Ll = SARDRE b3S Y
MCP ¥ il & 8 2.55% ~2.71%, B B 8 & & h
1.40% ~1.44% , *— 4538 5% 4k 411 ( Oreochromis
niloticus) """ 4 [C#5 ( Acipenser schrenckii)'® 5%
1 2406 18 ( Sclizothorax prenanti) ™™ B HIF 97 45 5 41
I, (B 2B T f8 ( Carassius auratus ) ' | FHE 1
( Cyprinus carpio var. Jian) " F1 W JI§ & ( Myxocyp-
rinus asiaticus) """ BTG . AR AR E

FEE R T T8 Ak 2k B v R A G REE D, LT M
K/NELFE R A 2 A AR RE 1 AR IR A 56
FEBR AT, AR RE RS 0 A A9 MCP BE 8 3 35 2
7 0 g S A I O TR I A A 95 o, e
2.5% ZH N W5 e 6 PE 5 1. 0% 2B R LU 389 o v ik
95.44% ,1X & B 1E BE I () MCP 2. {2 T
25 B AR T A BE 7, 4R T R % R

AR ER IR T8 =Y B TR, 55 51
SR AR M DR, B gT R B, ek b s
T A T 3 R A ML R R i TR
PERR AR ISE , A 4= teoHLAR 05 & 50 A B ST
SRS LR W IE 458 — B, R IR NS =
MCP 1] I 3 5 5 3 2 0 4 f0 K 28 (1 0 7 i, AR
st JLP R ARG D &, S (2.5%
MCP) 20 A L, iK% (1.0% MCP) Fl & 8 (3.5%
MCP) 21 JH e A g 7 & 1 43 5l 34 0 1 29. 6% Fi
50.0% , A] HE B JE PR 2 38 3 MCP s e oF 7 4
FEBEIR AL SN, (7 468 FR A B4 ik, 5 6 2 T il
A IR RR B 2 0 I D R R RE ok
U8, WA R AN 2 o v R AT RE P X — AR L
A AR N IE B A 2.5% MCP ik ] I 2 A%
M5 TG & &, & LRk, Ak H 3 in il &
MCP A AR HE ARG 107 1Y) G nl o #6, DA T 5 2 £ 4
A5 L ZURL IR 7 2 mEBR AR, IR A AL A 5 1 —
Iz S
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5T Wl Xt s 4 Bt S AR BE T 05 i fef AL 4R T
Feng %" fE R M b (O HIF 5T & BR, B % ob 3 i it
P B BE £ =5 1L SOD i 4 , [] i) ¢ 1% 1 ¥ MDA
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Optimal Supplemental Level of Monocalcium Phosphate in
Diets for Triploid Crucian Carp

WANG Shuang' LUO Li'* SHI Yaging' TANG Yi' LI Zhanfu' LI Weilong' LUO Hao’
(1. College of Animal Science and Technology of Southwest University, Key Laboratory of Freshwater
Reproduction and Development, Ministry of Education, Chongging 400716, China; 2. New Hope
Animal Husbandry Technology Co. , Ltd., Chengdu 610041, China)

Abstract: This experiment was conducted to study the optimal supplemental level of monocalcium phosphate
( MCP) in diets for triploid crucian carp. Triploid crucian carps with an initial body weight of (40.00+0.34) g
were randomly divided into 6 groups with 3 replicates per group and 20 fish per replicate. Six isonitrogenous
and isoenergetic practical diets with different supplemental levels (1.0%, 1.5%, 2.0%, 2.5%, 3.0% and
3.5% ) of MCP were fed to the 6 groups for 8 weeks, respectively. The results showed as follows: with the in-
crease of dietary MCP supplemental level, the final average body weight and weight gain rate ( WGR) were
firstly increased and then decreased, while the feed conversion rate ( FCR) was firstly decreased and then in-
creased. The highest final average body weight and WGR appeared when MCP supplemental level was 2.5% ,
and the lowest FCR appeared when MCP supplemental level was 3.0%. With the increase of dietary MCP sup-
plemental level, the ether extract content of whole body, muscle and liver was firstly decreased and then in-
creased, and got minimum when MCP supplemental level was 2.5% , together with a maximum of crude pro-
tein content of whole body, and phosphorus content of whole body and vertebra in this MCP supplemental lev-
el. There was no significant difference in moisture content of whole body among different groups ( P>0.05).
When MCP supplemental level was 2.5% , the activities of intestinal trypsin, amylase and lipase, and serum
superoxide dismutase ( SOD) and alkaline phosphatase ( AKP) gained the highest values, while the contents of
serum triglyceride (TG) and liver malonaldehyde ( MDA ) reached the lowest values under this MCP supple-
mental level. Serum cholesterol ( CHO) content had no significant difference among different groups ( P>
0.05). Serum phosphorus content was firstly increased with the increase of MCP supplementation level, and
then tended to be stable. No significant difference was found in serum calcium content among different groups
(P>0.05). Quadratic curve model and broken-line model analysis indicate that the optimal supplemental level
of MCP in diets for triploid crucian carp is 2.55% to 2.71% with the WGR, FCR, whole body and vertebrae
phosphorus content as evaluation indexes. [ Chinese Journal of Animal Nutrition, 2018, 30(10) :3985-3992 ]
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