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ZUFE XTI F 82 (Cyprinus carpio var. Jian)
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(1. RERFEBK=FBE KRBT KZAS NFFEE SRR K 300384
2. R R ARTAEAT K 301811; 3. KR FERA Wt KE 300384)

WE EFAABERE K (26.77+1.56) g #Y 3 #(Cyprinus carpio var. Jian) 540 &, FEHLo % 6 41,
BHINEL, 2FHEA 0, 040%. 0.80%. 1.20%. 1.60%F1 2.00%% & 3% 0y % £ 448 8, 14
#56d, it P ARAKTHATENZHELEK . WREFREEREHRTRIE W B H, &
RET, £ 080%H T # AFAF, HEFfskx £ KEHEEFREP<0.05), BHEZUE 1.20%
A4 3k B K {E(P<0.05), & 410 RiEE £ R LEP>0.05), FRAFHRTEHNTULE
REEHEnREatE s, AFP28a a8, SEa BB AT KNG ERNELRLEAET
Py, Hadl& 1.20%. 0.80%F1 1.20%41 3k 2| &% & (P<0.05); A —B&& 2% THEE A
B, 7 0.80%%4 F ik & (K(P<0.05), A EA-TFH a7 R ZR 52 e 0y 4 7 i ik
J1, BEBEL AR THENAYE, i 120%4 % &5 P<0.05), —Ata4tEMAETENT
BT A, &R 4B R EE T 4(P<0.05), A% A B/ AW A B 0.80%24 ik 3|

W /NME(P<0.05), K& R ar 3% KT8 m, 28 20 P BOR R ER M AR R ERE B ERE,

g KR B E W 2T R B F EK(P<0.05), &, Bl 0.80%4 &,

Gakk, Mk

A 45 50 W R RARR ARG I R AT, FR R RERMET R AT N 0.80%-1.20%.
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B MRS H A, Za BATURRE e | BIERET)
e AR R R AU, 18 AR TR 25
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X 72 4% YA B B B (Cyprinus carpio var. Jian) B | IR IAEER 5 S8 Fe bk B il 1 i 52 43

PoR I, BRI R R AR R IR S
1 MRIEFE
11 fARRZIT

AHFFE R SRR A BT T, DAy SR
AEAERT . MRS SERE FORE, BU 6 41 4F A SRR R
KRR, & 0. 0.40%. 0.80%. 1.20%. 1.60%
F12.00%%445 3, ] Diet 1-Diet 6 F/8 . 245 31 [
e A RR AR, b, HEAR 25.29%,
FRG G R 52.15%, FLIK 54 5.31%, DHA K 24.26%,
TR TEER(EPAYN 2.17%., 26 4RRHD 5 s 35
AWM 1, SRR YL s, 1 60 HIf,
TRAIIK, PRI TR AR R 2 mm §3TE Fkr
kL, BT E XA 48 h BT, RAET-20CRYTK
ELEE

12 SRBHARFAFEE

HUB A 0 [ R EOR K 7 R, fERER
WG RN BR 28 B S NI A K S50 R SRt AT 9708, F7FH
A A 80 cmx60 cmx65 cm [ PVC JEFEH . Yk 14 d
J&i , VEPRAERR | IR | FIAK AR —0 540 RRHELHTHEL f
WILGRIREE M (26.77+1.56) g, WA H(10.75+1.07) cm,
BEML R 6 A4, Ml 3 N EE, BAER 30 B,
SCES AN, JKIER 22-27°C, pH N 7.1+0.5, VfR4E >
5.0 mg/L; H¥AE 2 ¥(09:00 1 15:00), FERIEMEHF
%2 40 min, BERA 3%-5%, IERIEAKIE . HEE
BUAEAI R R . FREEJE I R 56 d.

1.3 HmRERLLIE

FE SR SR T, AN 24 h BURE. A BINEEAR
BEHLIBCHE B 10 BB (5540 30 JB), Jeillfef &t fa

F 1 SKIGEREC 5 FE TR AL 5 4E A ( )
Tab.1 Formulation and nutrient composition of test diets (Air-dry basis)(%)
v TE#l4] Dietary groups

Ingredient Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
fa ) Fish meal 3.00 3.00 3.00 3.00 3.00 3.00
A1 Soybean meal 12.50 12.50 12.50 12.50 12.50 12.50
AEA M Peanut meal 13.00 13.00 13.00 13.00 13.00 13.00
T Cotton meal 10.00 10.00 10.00 10.00 10.00 10.00
SZFFHH Canola meal 12.00 12.00 12.00 12.00 12.00 12.00
FAKREHT DDGS 4.50 430 4.10 3.80 3.60 3.40
Zill Soybean oil 5.00 4.80 4.60 4.50 430 4.10
FREL Premix 1.00 1.00 1.00 1.00 1.00 1.00
ik Flour 10.00 10.00 10.00 10.00 10.00 10.00
FKAME Rice bran 12.00 12.00 12.00 12.00 12.00 12.00
#k 7 Bran 13.00 13.00 13.00 13.00 13.00 13.00
FMRA Maifan stone 4.00 4.00 4.00 4.00 4.00 4.00
ZUAF#E Schizochytrium 0 0.40 0.80 1.20 1.60 2.00

BIR R Proximate composition

MM Crude protein 32.12 32.15 32.07 32.10 32.14 32.16
HUIERG Crude lipid 8.58 8.68 8.54 8.63 8.55 8.67
K4y Crude ash 9.79 9.60 9.60 9.58 9.59 9.67
JK4 Moisture 5.23 6.50 7.16 5.84 6.50 7.01
JLHE Gross energy (MJ/kg) 10.21 10.25 10.28 10.35 10.34 10.40

T BURRC AT ek 4t Cu 5 mg, Fe 200 mg, Mn 15 mg, Zn 80 mg, I 0.4 mg, Se 0.5 mg, Co 0.1 mg, Mg 200 mg,
VA 6000 IU, V5 2000 IU, Vg, 20 mg, Vi, 20 mg, V¢ 132 mg, Vi 10 mg, MHEZ 100 mg, 2R 40 mg, MR 5 mg, LEE 100 mg
Note: The premix provided the following per kg of diets: Cu 5 mg, Fe 200 mg, Mn 15 mg, Zn 80 mg, I 0.4 mg, Se 0.5 mg,

Co 0.1mg, Mg 200 mg, Vitamin A 6000 IU, Vitamin D 2000 IU, Vitamin B; 20 mg, Vitamin B, 20 mg, Vitamin C 132 mg,
Vitamin K 10 mg, niacin 100 mg, pantothenic acid 40 mg, folic acid 5 mg, and inositol 100 mg

1) 165 4R C. B RIS v B X IRARR S M S DRSS R A5, IR B P A 208 3, 2011, 74-78
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BT A, K EeK, FHESKEUL. &5 B
MR REE G, IRET5), 4°CEFE 1h, 4°C 4000 r/min
B0 15 min, AN, —80°C AR I,

1.4 mikdEHR M REERNE

ML AR S P BB i Bl 1R 20 R e
WA TREDETET, BARINE A S IR U AT .

1.5 I £ B P IR R 2 i 1 I

FRIA I A, 43 AR IK A AL S
(g4 15 ), F—Wt g R 2 80EE) W B
FDKIRUNL, 45 3 AR MBCRENS , 1RG5, B 50 l
Hi#EIl S 50 pl NBT(Nitroblue tetrazolium)v FH (0.2%
NBT 5 1 mg/ml # ARG ARFBIREG)EA, 28C
K 30 min, B 10 min 2] 1 IR IFH 45 A5 HL 75 pl
JIAE] 1.5 ml B9 N, N-—HIEH B (DMP)H, BE
Y5905, 4°CES.0(1000 t/min, 15 min), H I, 764
AR-AT ULA I ERE T 620 nm K 2544 (DMF %),
JE WG (OD)YE (R BESE, 2011),
ifs i E
FEIELE ARG, PE PR A — S HET A T T
BEOLHG, AR 10 B, R 30 B, IR
K R BOK P2 0E 5 AR A 1) W8 7K S 3 B (Aeromonas
hydrophila). K i b f5 08 7K < AR B A G e 2R
IR, AR Z0 0 1x10° cell/ml, #5455 100 g 1 2 ml
PRIV A R0 S M R R, PRAFIRTE S AN, R R A
WA E LT H AL, SCEE I 10d, geitsdl
Y S HIET A A% (Bai et al, 2012),

1.7 {ARLE R 49 i E

IR R W R Rk FLEE AR P AL T 3k
ek, LR R AR Rk, MKk A S gh
550 CHIBefEE L,

18 MXEHRIHTELK

34 H K (Weight gain rate, WGR, %)=(W—W,)/W,
x 100

¥ 5 4 K K (Specific growth rate, SGR, %/d)
=100 (InW, — InWj)/t

HE 3 £ (Condition factor, CF)=W,/B’ x 100

J8 3% 2 (Survival rate, SR, %)=(N,/N;) x 100

ZI1FET- % (Cumulative mortality, %)=N,/N; X 100

G PP (Immune protective rate, %)=(1-F,/F,)
x 100

X, W R R E (g); Wo R0 HR LR EE () ;

16

B NZRMMAK (cm); t ATEIRIS (] Ny W) 2
B Ny MEORMPBE N; P2 Ba R, Ny i
FET-t AL, FoOMMIRASET A, Fy WS iseT =,

HiEgIt 5o

K SPSS 17.0 B X g #e AT g i oA, 52
Y5 K E FHF Y(E 5 M 25 (Mean=SD)E /R, & K
EH P<0.05 o, Skt B A B Oy 25 4 A
(One-way ANOVA), #AbFREA B2, HilfT
Duncan’s £ & %,

2 HRES

2.1 (AR ARREK TR R T R X R A KRR
A1)

ik S SN EA T et I RTES A e ey U N R SRS d i1
Bl 45 A0 BETS INZKSF- 1 BT, S R AR ORI
JE 6 FE Y 55 B TR TR R R, 5 R iR AR
H KR HUBAE Diet 3 41(P<0.05); AR EAE Diet 4
LB R KME, W& S THAL(P<0.05), 4 80E
RIEFARLE(P>0.05)(F 2). NMEKAERSN, &
I 0.80%—1.20% %4 417 i 7T A7 AR E LB LAY A 4

Yok R K F 0 2 S B R AT S I T LA
HERE R

TEBUSAAL IR bR 7 T, Bl 2 R0 8 8 0 7K S 114 328 3
BT, WSR2 TG LIS, 7 Diet 3
203K B ARAE (P<0.05) . A8 S Ak 57 AL Bt A i A4k
S B AR TR TR S, Diet2 4.
Diet 3 41 . Diet 4 440G PE W & & T H A4
(P<0.05), I3 A BEH K& R 2 FTHE S, Diet
4 44 . Diet 6 £ 1 35 T HABL (P<0.05)(F 3). MIfl
THPUAALTR bRk AT, B4 A8 B BT K OF A
0.80%—1.20%.

2.3 (AR AR K T R TR R X i R i AR R
P SRR AR H 2

TS 8 ) A e S 1 9 K - A2 )Rk R ] K S
1Y 24a0 BEFE IR B 2 o IR RS R SE ETHE TR
#, 7E Diet 4 ZHikF i KH(P<0.05), —F LA & i
B R, S48 & T X E4 Diet 1
(P<0.05). #FBLEG 2 B R4S 9 5% 2 g 3 s Y 22 5 B
Ja MR, ARG A VR ) AR L
WAL, 7€ Diet 3 435 2| fe/IMAE(P<0.05)(F& 4). MIE
FeS PR fe bn M BEOR A, A0 S BN INK
0.80%—1.20%.
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x2 FEKEHREEZIEFEEKEERNZM
Tab.2 Effects of Schizochytrium at different levels on growth performance of C. carpio var. Jian (n=30; Mean+SD)

2051 Group R WGR(%) FEE KR SGR(%/d) i B CF B SR(%)
Diet 1 83.67+3.58° 1.00+0.03¢ 2.500.00° 100.00+0.00
Diet 2 98.16+1.78° 1.1120.06° 2.45+0.14° 100.00+0.00
Diet 3 114.28+4.57° 1.27+0.02° 2.3240.11° 99.00+1.73
Diet 4 111.53+12.59° 1.23+0.02% 2.68+0.08° 100.00+0.00
Diet 5 100.81+8.10° 1.16+0.03% 2.50+0.08° 98.00+1.73
Diet 6 95.19+2.09° 1.11+0.07° 2.35+0.12° 99.00+1.73

TE: TSRS EAR 7 BEA R 2 2 [ A7 AE 225 25 5 (P<0.05), T[]

Note: Within a column, values with different superscripts were significantly different (P<0.05), the same as below

£ 3 ARKFHHREENEHEMFREUIEIRNZIG

Tab.3 Effects of Schizochytrium at different levels on serum antioxidant indices of C. carpio var. Jian (n=6; Mean+SD)

05 Group A MDA(nmol/ml) LY L/ T-SOD(U/ml) 48 4b S M CAT(U/ml) A beH Ik GSH(mg/L)

Diet 1 19.18+0.68° 44.82+0.56°
Diet 2 23.5240.58° 50.00+1.23%
Diet 3 14.16+0.40¢ 52.75+3.01°
Diet 4 17.81+0.68° 49.19+1.93°
Diet 5 19.86+0.74° 41.75+1.76%¢
Diet 6 22.83+1.05° 38.51+1.79¢

3.45+0.31¢ 6.62+0.20°
6.01+0.12° 7.53+0.46¢
6.64+0.20° 8.14+0.20°
9.1740.05% 10.45+0.00°
2.14+0.09° 9.67+0.13%
4.17+0.70° 10.28+0.27

®4 ARKFHRE R EHENDFEFFEREIERNZIT

Tab.4 Effects of Schizochytrium at different levels on serum nonspecific immune indices of C. carpio var. Jian (n=6; Mean+SD)

20531 TR i —H LA A LG A Ak AR Y RS
Group LZM(U/ml) NO(umol/L) AST(IU/L) ALT(IU/L) AST/ALT

Diet 1 50.37+1.70¢ 1.23+0.05° 141.93+5.61% 18.72+1.27° 7.60+0.36°

Diet 2 52.89+2.67% 3.50+0.07° 197.77+6.74° 33.70+0.84° 5.88+0.29°

Diet 3 64.63+5.12° 5.97+0.26° 144.83+2.62° 37.57+1.12° 3.87+0.33¢

Diet 4 70.00+1.56° 11.40£0.38° 134.96+2.74°¢ 27.15+2.05° 5.09+0.50°

Diet 5 53.56+0.38% 16.67+0.89° 135.66+3.85° 27.53+0.87° 4.93+0.09°

Diet 6 56.41+2.82° 39.88+1.10% 137.45+3.46" 23.50+1.21¢ 5.76+0.49°

0.16

2.4 AR AR E 7k T8 SR 5 X 2 B 2 1 4A AR P IR

BAEERNZN

PP 1 AT, Gl e R 2 A A R A AR v
T I 200 ) R A K T, AR e BT E R
R#aE . 7E Diet 3 2H, I 20 0 IR W4 K T 1 3k 3] 0
H, W& THMHP<0.05), AW, ZIEEEMAK
R 0.80%K, i I 35 4R = AL 20 i I AR R 1S T
25 fARBAREKFER SR EFETR DR

ol T L ] AN [R) K - 0 24 i A0 TRRE 56 d
J& , FAWE /K PR UEAT IR A 5L 08, LI 41 2R [R] R
PR T R REIR, AN . BE R . RS
TR FE ML H IMUCEEAR , EB M BRAEIR S Ay IR R K | AT

0.14 |

a
b b b
c I I l
1 I 1 1 1 1
Diet1 Diet2 Diet3 Diet4 Diet5 Diet6
2 5] Group

B ASTRIZK P 10 2 5 X A i 240 i I 1
B T Y R
Fig.1 Effects of Schizochytrium at different levels

on respiratory burst activities of blood cell of
C. carpio var. Jian(n=5; X +SD)
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FTEL, fifp il e R B AR L & 58, A RITHAE T3
BRI R (R 5) QMK TR W EEE 10d )5,
Bl 24 K OB, BT SR AU T AR AR S B

S PRI LIRSS, B Diet 6 4141, HA& 4l
SFFE TR BER T4 4L Diet 1 (P<0.05), H
Diet 3 41 BT %3k ] e /IME (25%)(P<0.05)

R5 ARKFHRE R ZFELRE N0

Tab.5 Effects of Schizochytrium at different levels on disease resistance of C. carpio var. Jian (n=3; Mean+SD) (%)

i H Items

2H 51 Group

Diet 1

Diet 2

Diet 3 Diet 4 Diet 5 Diet 6

FITFET- % Cumulative mortality
G E R 57 R Immune protective rate

45.00+2.89* 30.00+2.89° 25.00+2.89° 30.00+2.89° 33.33+3.33" 45.00+2.89°
33.33+11.11° 44.44+11.11* 33.33+11.11* 25.93+12.83* 0.00+11.11°

LT R R R AT N, A A R T R A
BB RE PR, HL R 2440 5 K S A B S 80 B TR
TRER TR 2B IR 0.40%—1.60%0, Xf
HOBT R TR ER, Hidr, Diet 3 A SRR
Pk B i KA (44.44%)(P<0.05), AL, 2E4% 0.80%
S4a7 B KV Ay HE B G 5 O A VR Y S AR TS K-

3 itig

31 ARHRAREKFHRE RN EREERKERER

=1

TRE T TCE 20 M A AE S T B R0 R AR
Y, HARSER AR R A, H A &R AR B
LAk, Bl T B PR T K RSB &, i
TUCBEAE Sy — b Dy e (%) e 8 700 02 FH 17K ™ 37
I SEAF AT H 25 B IS

AWFFE AT ik F i b s & RE A 2816 b
Wi, Wi, B S, Hd, whiis b i
THAEY 70%LL I, SET DHA &8 553k 35%-40%(5 15
%, 2015), DHA ZiFZ A4k Xirghik, W5t
KA TENRIIR , & B4 ¢ R 2 4h B Zh A i 2=
K& H ARG CRILEE, 2000), CAHDIEEW, 1EX)
WRIERHARDRE R, 0.5% 1) Z4 58 7 358 & T 1T BH I B A1G 1)
RERE, PR AR, R4 & T LA & 1 % DHA
B (R EENIAE, 2014)  7ERT 5 X #(1 etalurus pune-
taus) Ak o R AL AR A Ry, T R A A E % DR
BeARSR, TEEAYES I AT W E A LA DHA A
BEZ ARG TR /K (LI et al, 2009), 76 1k
R 0.5%—1.5%[% DHA, fE 0 318 #F 4 K PEfE
(EHEEE, 2010), 78 o fRRE R I AS 15 i 1 5
R B B AN AR B IR B £ 4 AR K R e e (R
Z£.2012), Ganuza Z£(2008)45 i, Z45H 7 AT hy ffih
DHA ZCWIR, 74k EEAE RE.
PR FE(2002)IA Ny, 45 e /K ™ 1 A A = v i) g
C&gR ) Z M. AN, B 244 5 K7

(BTN, T 0 ) 45 300 A 7P B A A 5 0T BE A AH He 3
MR RS ATREER S LRI R A —
o AWML RN, Sar A O B DR A A I
TINASE N 0.80%—1.20%, 5 Steffens Z5(2007)fH 171
Tl RS AR 7K S () DHA. 5 2418 A K 3500 4 285 SR A
W4, WAEMREN, RkaAaRKRET IR TE
n-3 Fl n-6 RIZ A FIAR TR IS B A BC L (Visentainer
et al, 2007), {HHAACMG M TIRARTITE .

32 AP ARKFHRERENEFEMDFRANL
BRI RN

UL R GAFTE T A 75 A Y a1 8L, 3
DI RE 215 B 4 B A A i b i 7= A )0 P o ) =4
UG BRE A S, o, R AR R AL
2y, wnlRE A BRRE AR T 1SR
4, HEAMMEEE ., SEEY B RS E
FTE B4 B PR , EREMEIL R A ) iR AE
RO, ARSI AR SRR T
FALEBEIERT , A GRE MK AR S A BEH K
REIR R HaO,, TEBRIKIIRY A LA, XTaifaa i
YERT . ABFSEESIN 0.80%—1.20% 1) 244 4, 7] i 2 %
I8 N R R, R R S A
fitg . 3o AL S EE A D H KA & &, B A e AL
AN B o3 SeERs A R i A
R, X5 DHA. EPA X Sl /s i
FLBE J1 52 (T 15 DE4E, 2005). DHA X4 A L fE
FIBYFE R (5 4145, 2009) A0 2518 — 2,

33 ARPARKFHREENEHEMFEFR
P S R AR E 00

VRS ) IZ AR T A IR LT 0 v A
HR R — Rl K R , T A I 2 RS TR ) S R A
A AR S P S B TR 7, (1 200 D 1 1 e % 1
(Amar et al, 2004) . — %10 U B W 20 1 3K 70 1
Xt T 94 L 200 R 20 ) 200 DR 0 8 EL A 3R
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DIRE(ZE T4, 2007) . ABFFEH, 0.80%—1.20%3 4%
AR T T L A TR TS, XS e
L0144 EH A RIS K | s BOE LB 52
W S5 MW & o #1565 (2008) 78 B fif
(Monopterus alba)FE il fal kLS il DHA , .38 B 52 5
ZHIMYE LSZ G PR X) M4l W 3k, SXFRRZA AR L,
25 P4 TS I AL — S8 Ab 2 B i 28 v T R AL, A
B T 20 P N B RO T T RE S 5 B AN i R
T 3Z AR LS A, DT R 38 e 200 i 2 1y — SR AL U5 T 1Y)
Lk, HRHERE—-FSMAA. TREQ005)MF5%
FERH, A0 2T P B A T T R 4 R e 1
AR o] DIAE Ry J i £ 28 D) e Y S B ER AR . ARAIFSE
rh L R I T A R 2 i RS R A A TN
T Wy WA R BN N 1.20% 1 0.80% i i
/N, B Y LA TS I K - (0.80%—1.20%) AT A
BCRE G X T 45405, VB IR IO 1) 98 R N i B SR S
P A (20 14) i 78 S8 4 fa 4 B DHA B9 38 B8 N
fEg e SR Cp S i SR IR RS2 2N i e P piict
/N, A5 TS INZH P4 AN ) e s ) R AL, 4 )5
PR ] B8 A HE A 11 2445 3 T B DO g T R AS $49 4fr , AT
SIEMERAW AL

34 AR AREIK T R R X R TR R

P R RB i 1 A %) v AP S B ML R TR RE ) A —
AN W45 (Babior et al, 1973), L5 R BN, BEE
ST, SXT R4, B Diet 2 41
AN, AU TINGL AP IE R K 06 ¥ 2 v, LR
7 0.80% M A Fe bt o AR AZ B AN A R R 2 IS
I FE T S AE L AR H B0 4 S B £ (A 52 5 IR Bt
(BHEAREE, 2014), AWFRCH, BR Diet 6 419h, HAp4s
I R BT FRN G PR 24 8 00 IR o 1%
gER5 T HTE(2010) 45 H BRI DHA 7] i 2 521
B A0 B R AT TG R, I HE TR A0 () S BE AR 1 2538
DL B Wk = -3 ZR51) 22 ANt A U T e Ak %) 8 o
255 L TR B BIF9E45 5 (Kiron et al, 1995)FH H.E[IHIE

4 it

25 TR, R 2L S K B AE 0.80%—
1.20%F5F, ] & 25 4 2 e A K v B . P RE
J1. ABFESMER R  S AR BB T o AWESY O A

BEAE N Ly B P 2 GRDRL AR I 580 A I R A TR AL T
PSR o

Z £ X #
,;'Ell—‘»

TARIR, 308, k540, %. DHA. EPA XISl 4/ Bt

FALBE IR MRS, WAL TR, 2005, 22(2):
64-68

EAESE, FANK, ESER, S RRRIRINgEER E
B 7S M TR X A2 A AR T BRI VAR A E Ry
WA FFFIR), 2010, 28(2): 124-128

Fg, thE, Kb, % SUREEER BT A N =
KA BRGSO, K =R, 2005, 24(9): 8-10

L, kAR, WRAY, 4F. DHA XHEF A LEE S m )4
WE5E. _LiKP= K2R, 2009, 18(2): 142-149

ZETTHh, EINR, A, AR B RO Y S s A AL
Wtk E. P EE R, 2007, 34(7): 151-155

BRE, M@, PR, & 4R B MRS EXT IR K
S TLR/NF-kB F3h/K-F-HYSZIR. il B S iR,
2012, 2(2): 37-44

W, AIESC, TRIGHE. AN FIAR TR X 5 6 8 A S
PR AR R B2 . P EDK PR, 2008, 15(4):
600—605

B, PR, REE, 5 KRR R 0] i it f
AN PERT IR, ShPIE SRR, 2011, 23(5): 887-892

MRk . 244 i S i A A B P B RO R . Bl g
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Effects of Dietary Schizochytrium on the Growth Performance, Serum
Nonspecific Immunity Indices, and Disease Resistance of
Cyprinus carpio var. Jian

LIU Hongchao'”, CHENG Zhenyan'’, ZHAI Shengli®, LIN Chengli',
WANG Jin'e®, QIAO Xiuting'", BAI Dongging'”

(1. Tianjin Key Laboratory of Aqua-Ecology and Aquaculture, College of Fisheries, Tianjin Agricultural University, Tianjin - 300384;
2. Tianjin Chenhui Feed Limited Company, Tianjin 301811,
3. Laboratory of Agricultural Analysis, Tianjin Agricultural College, Tianjin  300384)

Abstract Five hundred and forty Cyprinus carpio var. Jian with initial body weight of (26.77+1.56) g
were randomly divided into 6 groups, and every group had three replicates each of which had 30 fish. Six
diets were formulated with Schizochytrium at the concentrations of 0, 0.40%, 0.80%, 1.20%, 1.60% and
2.00%. An 8-week feeding trial was conducted to determine the effects of diary Schizochytrium on growth
performance, serum nonspecific immunity indices, and disease resistance of C. carpio Jian. The results
showed that weight gain rate and specific growth rate significantly increased in the 0.80% group (P<0.05).
The highest condition factor was observed in the 1.20% group (P<0.05). The survival rate showed no
significant difference between the six groups (P>0.05). The antioxidant and nonspecific immune activities
were apparently altered by Schizochytrium (P<0.05). As the concentration of Schizochytrium increased,
the contents of catalase, total superoxide dismutase, and glutathione were first elevated and then reduced,
and the maximum of each was observed in the 1.20%, 0.80%, and 1.20% groups respectively (P<0.05).
The malondialdehyde content dropped first and then increased with the lowest value observed in the 0.8%
group. The nonspecific immune capacity in the 0.80% group was significantly higher than in other groups
(P<0.05). The activity of lysozyme was raised and then reduced along with the increase in the
Schizochytrium level, and the maximum was observed in the 1.20% group (P<0.05). The nitric oxide
content rose along with the rise of Schizochytrium level, and was significantly higher than the control
group (P<0.05). The Aspartate aminotransferase/aspartate aminotransferase (GOT/GPT) ratio reached the
minimum in the 0.80% group. Also in the 0.80% group, the respiratory burst activity of blood cells was
elevated significantly and the accumulated mortality rate was the lowest (P<0.0.5). In conclusion, we
recommended that the optimal Schizochytriumlevel for C. carpio Jian should be 0.80%—1.20%.

Key words Schizochytrium; Cyprinus carpio var. Jian, Growth; Nonspecific immunity indices;
Disease resistance
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