5538 B4 8 W
2014 4£ 8 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 38, No.8
Aug. , 2014

X E%HS 1000 -0615(2014)08 -1113 - 10

DOI:10.3724/SP.J. 1231.2014.49116

WA R ERRNFHRKFEREPELGEFTEKR,
1718 & L FE FR F0 7K BT B9 52
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(L R K L 3 VT e 214081
2. KRB SR L RS0 UL T 214081)

WE: IRERAMARRBE R RO E LB A k& fdK KRR AN®E
EHEEBH, RS ATERED RO RA AR A AEHEA EEL #HERAME 6K
BHR(HEBE ZR =110 ], LR At EA, S ARBEFMALEIANEL., FIMAR
WAL K R 20 B AR E  (36.74£0.82) g, XM A8 B, HRRXIA (1)K
MAEMEBTUABAT AR, BRABRFHAAPEMBREAKT;(2) 5XBAML,
HARAR L M NERRTERERE 23.1% , HEX R FR G 39.4% , FEEKEH
DERE23.6%, AR ZHREELERK28.1% , EFERAEAELELZR ;) HEALKLEN
BRP AL Mt Bk EEAMAFERKELGEN LR, (4) F T B HRIEL KN
AMEBAM AL G EHEARPE AL ENR ;S EARFEANHELEABKE K
(3.64+0.53) U/mg B8 2 & T BA275.3% , kMt MHEZE TXEH (A
289.2% # % #E 4 166.7% Fn i 4E 41 860% 5 (6) i %7 ¥5 41 49 F 3k 4 #8 4 1L 47 3 L B (SOD) 7
M (238.67 £13.63) U/mg, B F & T X BB 489 SOD 7F M 72.5% , % % # 41 | Sk &7 B9 3 E M
2 8 (CAT) B 3% £ 4 (192.31 £17.06) U/mg, & # & T 2t B 4 09 CAT & £ 40.4% , 5 3 #
AWH _B(MDA) KT MW, BHEH EEA #HEZFLAMALGRBELAI2HNEEZHERRKT
69.0% .59.7% 38% .0 71 48.8% . AR KA , KK T RmBAHH AR R L ERGH L &
M EKEERREANKT, FARKEKA,

KW ALE; B, £K; HAE;, iat; £ %A
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Bt — 250 K R RV R 22 A A W R AT 4
A (BFT) & ¥ LA 251 4 % Avnimelech™ 4 tH Jf
1 2 % E fa ( Oreochromis niloticus ) 1) 37 5l 52 5
rh, ST A A DGR 5T 7 AR ) 22 T B R R AR 0 K R
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oL N A Bun LW € ek '9) & 3l L/l 12
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o 38 %

1A

A 3k fifj ( Megalobrama amblycephala) | 5§ J&
T 8 H f 4 ( Osteichthyes ). # £ H
( Cypriniformes ) , fiff £ ( Cyprinidae ) . f W 5}
( Abramidinae) . ijj J& ( Megalobrama ) , J [ Jfi ¥
£ AR v, b EH AT IR A
Kz B S AR B SR B Ok A
J7LKPE SR A B T A K R R 2011 A
B A1 3k fgy 7= i R 70 7t SR R R
P 30 32 1 484 1 L R K AR T G A5 0] R 57 5l P B8
ANWEAL , DT 5 BB R 2 & AT LR B S )
RIAEIET: o KL T i gk 7 35 5 v
F 7K ST A 1) 8, AL GE i HR T B R 45 T B
MIVE I BAAFTE S — & B 3% R R BT R BR M, 3
T B AR R ARS B 7K TS 8] 45 T B ok Bl 3 Bl ) i B AR 10
O 2 A7 g R FR A AT BT R s L A
WFFE R 2 3E B 525 b AN R I TE A , A 2R
WA HRBEA R T 2 4E fi Bk 4, H 47K i fE
24% KAy 10% 1, BRI, A BF 5 LIS i TE A gk 5
20 g 6 BREZE 1S i A 8] i U ) o O 1 AR ) 22
P % 1A Sk 7 £ R 1 2R R B A3 M 3V ALl A T
AL W Tt S R W, O AR ) 4R T PR A R
1 28 AT 3K 603 1) B T T AR IR B IE 2

1 MRSk

1.1 ZRHMESHRMAE

AN S N 00 e U A T A R
WEFOVE N , 43 0 150 T 4 4G W20 LA R A R
I G ORI (R AR € = 12 1) FIXT IR
(VEMA) 3L 5 AN abHal, 44~ Bl 33 3 A4
AT o ARSI A B TN I S 2 T A G
A i ", B ACH = feed x % N feed x % N
excretion/0. 05, ACH: fIf 75 2 B Bk /K AL & W) W) i
i ; feed: B K 5% W 45 A1 Sk 5 19 1A kL B % N
feed : f] s} b Y &% £ ; % N excretion ; [ 3k )7 (1)
WP & R . AR 4 bR T 38y RO ik
T8 0 T 0 2t 249 2Ry AL 48 W 1Y 55 %, ek R ik TR
BB R EL 29 R 20 R TR Y R i O 5 R IR R
MRS 1 b, JE M AR IR 5 SR A KR TR G
PiFE, ISR o ST 00 4 R A R R A B Y
F 3k 5 & F C A T B
1.2 XBaME5HEFER

Fr B S v K B2 A 5 B R K I F

FE RO R S 50 BE H E AT, 5236 B FH A Sk 9 £ A ey
o [ KRR AIE 5 BE IR K I B 5 0 B SR S 0
BB, YL 14 d J5 4 300 S4BT (g B, BUAK —
E M Sk i fa b [ (36.74 £0.82) g]REHL A 15
NENKPM (1 m x4 mx0.6 m),FHKH
0.4 m, 35 SIS R4 E 3 D PATEE, B
WS R 20 J& o BEAS K U8 i AL A
BT K UG L S ER, AL 3G 4R E S PPR S 5
H—A>5 kKW RSRHLAHE £ , PRFr i 2 78 <o

SEEGIE] Dy 2013 454 10 HE 6 8 H,5E
B FAHI A 56 d, 35 A 18] 4 K I AR 3k A Sk B
7 & ARE(8:00 h,12:00 h A1 16:00 h) , 4 K &
Pt , H 3 g A Sk B R 5T 1 3% AiAy B R AR
Pt A ARG DUVEIS PR . SO MoK
HANTEHR B e &K BCRAETT 2R 1K & 5250 1)
[f] 24 h A [A] Wk 4, 1R K 3 O 18 ~24 °C,pH
7.7 ~8.5, %A >5.0 mg/L, 5K R4t Ui
VE GRS K o SR AR R R AN T
PE, 7 1B X £ 7 AR A R, B HOW R R R S SE
TN OL , &AL S i 457t PR E e 8, IR A A At 1
JER o TETRGE AR 8 J, 5250 25 oS e R A A
K PRI T FERAE  FRAK BT A 24 b3 EIRE
L3 #Hmt&EMNET X

AREFEFHAFMNZT

1 & (weight gain rate, WGR,% ) = (W, -
W,) /W, x100;

e A K (specific growth rate ,SGR,% /d) =
(Ln W, —Ln W,)/t x100;

Bl 2 %4 (feed conversion ratio, FCR) = FI/
(W, =Wy);

J 1% 3R (survival rate,SR,% ) =N,/N x100;

JF 1A . ( hepatosomatic index, HSI, % ) = W,/
W, x100;

N E HE ( viscerosomatic ratio, VR, % ) = W,/
W, x 100;

JIE ¥ JF ( condition factor, CF,% ) = W,/L’ x
100,
Ao, W, () AR B W, (g) S R K 1y
it 52 (d) MR FI(g) 4 -V Y B fapk
B W, (g) g R AR IER W, (g) iR
AR NIRRT W, (2) B4R A ARK B E;L(em)
iR AR N BORR RN R AL

KR 45 A7 2 FRAH JE 8 JAl , A B —
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8 3] TLIRIR 2 < I3 A [a] B P500F 22 48 7K 57 5 22 40 HP W1k 0 £ b AR 0K 3 A= A0 435 A ALK BRI 2 TR 1115

FAEKFE T o RFERE, B4 9:00 A 1 L ARARR
IK ALK UG b DY A0 rp R AR KRR S LR A FE
Fi o BURA /K EE 550 mL, ¥ A 0] 52 56 % T4
DR G 7K BT 48 Fn o A6 I 45 A5 AL 45 2 Al (NH;-
N) iR Eh A (NO, -N) , WA iR 5 & (NO, -N) |
S PURLY) (TPM) . 75 433 % ] PHB-1 %!
fi# X pH 39 5 pH, Thermo Orion %5 810 {#i
#5 A 7 A AU E DO FKI

RN S O P30 e 1 S e ]
PLIEH 2 e fa, B A FZH B 6 2, ] T f
PREHLEE F1 IR 5 K 23 FK 3 &5 B 2 1 LB 57
BLAT o It TR AE 105C Bt it e B
AT T W e & i 5l 5 Bl IR E A% (GB/T 6432
— 1994 ) SfeAar A% it (AL 2R 1 1% B (AOAC, 1995 ) ;
i FH AR Gl $2 75 (GB/T 6432 - 1994 ) BV F ] £ ik
il i e KRR 5 25 & 5 >R ] 560 CHyberk (GB/T
6438 —1992) 7E LRI BERE 5 h Ja i K & o

AU AR AT L HRER K AR, 235
TR 3 A PAT P IBOUKKE 3 LIRS, HHIUR 5K
1L A SR R A b, # 1L UTYE 30 min
Joi, MR S B SR HE A P b 2 R e B, LA
A= ) 2R AR R R 0 FR S ' B
BEWLEE A= ) 22 HDE A5 S5 0 JF 4R IR

H 3k & & A B 380K AL B M e 0 AL A
A HEREZ R 100 mg/L ) MS-222 Rk %
JE TR 141 3K 803 J , 3 JHG Mg 3, {67 P Wl 3l 29 SR L AE
VKR T R 20% 1 2H 2150 3,50 000 1/min 4 C
B0 15 min, BCEIE R ARINGE o ERYRE N 107 T
EAb Y 15 Ak [ ( superoxide dismutase, SOD) | —
fi%¥ ( methane discarboxylic aldehyde ,MDA) |1 & fk
%N ( catalase , CAT ) 24 fuff Fi] B 0 ) A ) L FE B
AR o AT ARG DN T e BRI R & i B S
170 BRI - Byl

B k& At MR FIR RIS A Bk
U5 55 58 JR B 25 o 5, Ak B B ML 2 e £ i ) B
I8, IF S W R 4 VT 28, ] Bouin [G
e, L BEB K, AW, U] R )R 5.0
pm , H. E 3, 3R BB IR .
1.4 HEFHItSHH

S HHE T SPSS 16.0 GE it 4 v Y H A
2 )7 2% /37 (One-Way ANOVA) , #5245t i 1,
4417 Duncan ZHE IL#,P <0.05 /R EF B
A S R LB + AR DR (mean + SE)

ER o
2 SRS

2.1 FMAEKEEBEANEYERAXNEALGE
b 4 7= 14 B8 B 22 T

55X R (VE M 4L ) A L, 2 AL 0 2L R AR
R (112.34 £5.71) g B8 & % (197.57% =+
15.13% ) L) Jo 4 8 5 K % (0. 844 0. 039) % /d 4y
PR B R 23.1% 39.4% F123.6% (P <0.05) ;
HIT R I ZRAR BT it 3 3R DL R A KR A
SrH S TR R4 19.4% (32. 4% L I
19.5% (P <0.05) ; i %3 b5 241 1 1) kL 32 %50(0. 92 =
0.07) i AR T X B4 28. 1% (P <0.05) ,{H 5 I
Tl ZH AR I T B 35 M 25 S (P > 0..05) 5 2 % Wi 24 1Y)
JIEAA L (9. 07% +0.30% ) 43 5] it 3 & T % B4
12.2% EWEYL 13.5% LI S Fit 8 241 13.9% (P <
0.05), 5EGiFATE FEMEER(P>0.05);%
BRI A NERLL (8. 87% £0.35% ) .2 = T i
R 11.4% (P <0.05) ;5% BELH AR L, 4 % 1
NI B E 2R (P >0.05) (HE %5
THREMEA 4.9% G & R4 5. 9% FE A i 4
5.4% (P <0.05) (R 1) WA [ B U5 1) 4% S5 56
2 [B) JF AR L RN 1 R B 22 % (P >0.05)
2.2 RAMARBREBEEBNEYEAXNE LG E
62K B, 53 B 54 i

TN TI0AN [] B 50 o5 1 A= 49 2 A %k A Sk B £ e
FLAE RIS 07 KL K 43 F1 K 20 1A i 3 1 5
(P>0.05)(#2),

2.3 AEBIRERMELE&EFMKRERN
A1)

550 B (JE ML) AH EL , 25 b B AL 1) 57 51 K
EEAHEFH R EHZR(P>0.05), 55X
H[(5 72 £0.78) mL/L | A Lk, i % b5 41
[(13.09 =1.26)mL/L] JEREAL[ (22.83 £0.61)
mL/L] A& &Z AL (8.29 £0.65) mL/L ] X}
LY ARG B E W& (P <0.05) (%
3) o 2 BE TR N i 2 R T 56. 3% 1 2L A A
L RERE S N2 . 2 4 v 1 74, 9% 1Y 2R AT IR AR,
AR AN I AL 4R T 31.0% R AR,
2.4 FAMARBREBEEBNEYEAXNEALG &
T B 18 1L B R M R T

O G Ttk 5 2H DAL Sk By £ R i 1 2 S P Dy
(3.64 £0.53) U/ mg, fff % % 41 (% & 1§ 75 v
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R RMAREBRNEYZEE X F L8 & E RN
Tab.1 Effect of different carbohydrate sources addition on growth performance of juvenile M. amblycephala
TE By 4 ikoy e TR AR 2 a kIR
starch glucose sucrose sodium cyclamate ~ compound carbon source
W 4f 1K #E /g initial weight 38.38 +0.95 36.74 £0.82 38.33 +0.84 38.31 £0.37 37.02 £0.75
KR /g final weight 91.23 +4.26° 112.34 +5.71* 102.49 +5.53% 94.09 +5.28° 101.03 +4.89%

T R/% WGR
BEA KR/ (%/d) SGR

141.64 £11.28" 197.57 +15.13 171.46 + 14. 64" 149.22 +14.00° 167.60 £12.95%

0.683 £0.036" 0.844 £0.039" 0.772 +0.043™ 0.706 +0.042° 0.762 +0.037*

ik 2 % FCR 1.28 £0.10° 0.92 £0.07* 1.06 £0.10% 1.22 +0.10* 1.08 £0.08%
FIE®/% SR 100.00 +0. 00 93.33 +3.33 98.33 +1.67 98.33 +1.67 95.00 +2.89
JiF 1A ./ % HSI 1.37 £0.08 1.35£0.07 1.27 £0.07 1.27 £0.06 1.44 £0.05
kA b/ % VSI 8.08 £0.29%  9.07 £0.30" 7.99 +0.20"% 7.96 £0.31°¢ 8.87 +0.35%
B 2/ % CF 2.06 £0.02%  2.16 +0.04° 2.04 £0.03° 2.04 +0.03° 2.05 £0.04°

T M | — AT AH B A - B R R A B E 25 (P >0.05) R FER R A W E 25 (P <0.05), F &M
Notes:In the same row , means with the same letters mean no significant differences( P > 0. 05 ). Means with different letters in the same row have

significant differences( P <0.05). The same as the following

K2 FMARRRENEWE B F L FMER SR (F9R)

Tab.2 Effect of different carbohydrate sources on body composition of

juvenile M. amblycephala ( dry matter) %
HEA ML 7 bi W K4y

crude protein crude lipid ash moisture
VEH 4 starch 18.20 +£0.09 7.24 £0.10 3.22 +£0.05 70.89 £0.53
A BE] glucose 18.09 +0.08 7.28 +0.09 3.27 £0.07 70.41 £0.69
FEBEZH sucrose 18.14 £0.07 7.29 £0.17 3.32+0.04 71.58 £0.78
T2 E 4 sodium cyclamate 18.15 +£0.14 7.39 £0.15 3.27 £0.04 71.22 £0.24
A WIRZH compound carbon source 18.12 £0.19 7.32 +£0.08 3.19 £0.12 70.40 £0.54

x3 HMAEBRR K E ¥ B X 5L 58 5 8 FRE K IR RN
Tab.3 Effect of different carbohydrate sources on water quality in zero water
exchanged system during the 56-day experimental period
EH A ] 25 M 2 FEWE A [iE ¥ AR
starch glucose sucrose sodium cyclamate compound carbon source
KR/ C 20.40 £0.00 20.70 £0.10 20.53 +0.25 20.17 +0.35 20.43 £.06
e

i (13.7,23.7) (14.524.7’ (14.2,23.8) (13.8,23.7) (14.0,23.6)

DO/ 8.02 £0.26 7.39 £0.43 7.41 £0.32 7.72 £0.41 7.93 £0.21
(mg/L) (7.26,9.50) (4.53,9.31) (4.60,10.02) (5.44,9.73) (6.83,9.55)

q 8.27 £0.07 8.19 +0.14 8.16 £0.11 8.16 £0.16 8.24 +£0.08

P (8.22,8.49) (7.66,8.51) (7.68,8.47) (7.83,8.50) (8.21,8.47)
TAN"/ 0.249 £0.02 0.329 £0.03 0.265 £0.01 0.303 £0.01 0.297 £0.06
(mg/L) (0.10,0.59) (0.206,0.955) (0.08,0.55) (0.148,0.614) (0.11,0.81)
NO, -N/ 0.097 £0.021 0.082 £0.043 0.103 £0.027 0.167 £0.093 0.092 £0.039
(mg/L) (0.003,0.25) (0.01,0.33) (0.02,0.34) (0.01,0.50) (0.01,0.28)

NO; -N/ 3.32+0.26 2.65 +0.86 3.07 £0.51 4.00 +0.37 3.58 +0.40
(mg/L) (0.05,13.7) (0.05,9.88) (0.10,8.31) (0.001,9.73) (0.10,10.72)

Biofloc®/ 5.72 +0.78¢ 13.09 +1.26" 22.83 +0.61° 2.71 £0.60* 8.29 +0.65¢
(mL/L) (1.23,7.67) (8.20,16.43) (21.33,24.67) (0.60,5.17) (6.03,10.67)
TPM!/ 99.14 £21.82 103.08 +25.89 125.63 +35.23 85.76 +20.27 117.78 +16.38
(mg/L) (24.94,147.56) (34,219.78) (40,301.33) (22.89,184.44) (42.67,152.44)

TEa W EALb BER o AWRR 4 BRIFHRY . BETHFE 1T AR FERRALEER (P <0.05) 455 P9 B /M E R
KAE
Notes: a. dissolved oxygen;b. total ammonia nitrogen, c. the biological floccules, d. total suspended particles. Means with different letters in the

same row mean significant differences( P <0.05). Range values( minimum , maximum )
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8 3] TLIRIR 2 < I3 A [a] B P500F 22 48 7K 57 5 22 40 HP W1k 0 £ b AR 0K 3 A= A0 435 A ALK BRI 2 TR 1117

(3.98 £0.97) U/mg, Wi 4 1 1 M filg 36 M1 5%
o TN RRZH (V€M 4 ) 310.3% i 2 M4 215.9%
FIREREZ 139.8% (P <0.05) 5 52 7 B 5 20 1 A1 %
fifj €0 gy T8 1 V€ By WIS P R (1. 44 £0.25) U/
mg, i 35 T R (VE R 4 ) 289. 2% A %) Wi 4
166.7% FIEERHL] 860% (P <0.05) ; 1fi J& # 41 .
255 Y 2L IR AR 4 B R R S AT TS G v 2
S (P>0.05) (K 1-a,b) . B h0AS [ Bk I8 I8 551
A ) 2 A o A 3k fy £ g 0 I R A B
(P >0.05) ([ 1-¢),

6_
™ a
£8°r .
224t
~a
R 3t
"I 2 b
&3 2r b b
=17 3 4
(@)
1.8¢ a
~ 16.
oh o
§§1.4-
> L
cgl2
RE10r
vz ©0.8F b b
,,\_b
IR
T \ |
1 2 3 4 5
(b)
12¢
— 10}
20 g
SER)
R3 6}
M2
2T 4r
R
0
1 2 3 4 5
()

1 R0 A B &R T B B9 4 2R 5
[ sk &5 £ 7 7 18 H L BB IE S ST
LYEMIAE 2. AT AL, 3. EME AL 4. TN E R AL, 5. A ik U2
(a) R E ARG J1 5 (b) RRIERBETE 15 (o) Fom G W7
7
Fig.1 Effect of different carbohydrate sources

addition on intestine protease,amylase and

lipase activities of juvenile M. amblycephala
1. starch, 2. gulucose, 3. sucrose, 4. sodium cyclamate,
5. compound carbon source
(a) Intestine protease activities, ( b) Intestine amylase activities,
(c¢) Intestine lipase activities
All values were presented as the mean + SE(n =9 ). Bars with
different letters are significantly different( P <0.05)

2.5 AMARBREEROEDEANEALGE
BT AE L S TS AR RO B2 0

EjXT 4] (ER4L) 1) SOD Jif [ (138.32 «
5.55)U/mg ] LI &% CAT jE [ (137.02 +7.40)U/
mg | AH L, A W 4L R T Sk 5 A R
SOD %[ (238.67 £13.63) U/mg ] fil CAT i 1k
[(192.31 +17.06)U/mg] (P <0.05) , H: 4x4b
4117 SOD Hl CAT i PEJF L E k22 7 (P >
0.05) (& 2-a,b) ; 5% B4 /9 7§ [ (MDA) 7K
AR E, A AR AL AL R R AR A R TR
4% ) B RE AL 69% .59. 7% 38% 48. 8% [1)
MDA % (P <0.05) (& 2-¢) .

300
—~ a
EDDZSO-
532200}
~% b
'R.;»lso be ¢ be
EE 100
o &
n 50+
0 1 1 1 1 ]
1 2 3 4 5
(a)
250
,E\l) a
200}
5SS
=< 1sor b
> C
Eg 100} H .
£3
0 1 )
1 2 3 4 5
(b)
167 4
ENE
Sgl2f
E 210 b
m?ﬂ’g st be
< C
@g o1 c
< I
<= 4
S af
0 1 1 1
1 2 3 4 5
(©

2 IR B kR T BB A 0 5 X
H 3k & & M AT AE T S L BEIE S R0
L JERYE 2. AT 2E 3. REMEAL 4. T 4.5 A IR
(a) IR SOD i Jj; (b) /R CAT {fiJ1; (c)3K/s MDA & &
Fig.2 Effect of different carbohydrate sources
addition on superoxide dismutase activities,
catalase activities and malondialdehyde in
liver of juvenile M. amblycephala

1. starch, 2. gulucose, 3. sucrose, 4. sodium cyclamate,
5. compound carbon source
(a)SOD activities; (b)CAT activities; (c¢) MDA content
All values were presented as the mean + SE(n =9). Bars with

different letters are significantly different( P <0.05)
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3 3t
3.1 FSMARBREERNEDRATHLEG &
FAERKMERNZW

FSEBIETE 2 W, 702K A F 48 I A0 45 Tk U 400
REfE HE A LM T B M B W S A
35% ~50% ML EH .2.5% ~9% WML Ig T 7% ~
10% HIRLIK 53 (18 ~22 kI/g B BERE™ HOA b
B VETE T A0 8 RS LR A 0 3R
DN R E iR S E i Y = S 1]
LR REAF & M vt 2R B 8 FR e ok AT S
FEVETE B RARDRL , DARRAR £ 28 B 1Dk R BT 88 &
& E A AR Uchida 45 75 35 i K {4 vh
A 004 2 O P S S A A DL B K, T
AHFFE A EIMAE N AR 5, A Sk )7 42 ol g 1
MR E R KR E B E R (P <0.05) 4kl &
WAGE B E AR (P < 0.05) , %t A 3k 6 F £ 1 A
K2R P45 4 Uchida 2 il Avnimelech ™’ it /1
FWFFELE I . AT K B Sk 5 6 F i b
T 4t P A 0 SR AR B A R A (TR
2) o HCHEI T A Sk 5 R A K25 R i R
PRI 2 ] Sk 7 0 o £ ) P K o 119 24 9 22 1A R A1
TR R DRSS SRR A 5] 2 A Tk DR 0 5
JIE TR B A ) 2 A AT 3 S N 05 S, R v i A
Sk 57 R % A A0S £ T A 0 52 A A0 A 0 T T
AR £ 0 2 A T S 5 B g A S £ o 19 2 KPR RE
3.2 FMARBBEEANENEANELEG &
T B i 5 0 B TR M B B M

2H BAE W 28 VA AR M RE S 15 0K A B W i
[ A ol 2B e A B 3 5, 3 3 5 e T A 3 2
SR K A SR AL RE 1 P DA BRI AR
W8 P R BB AE — AR B 4R LA 15 0 B A
TEREEE . APPSR B8, B A IR4LRE !
A T Sk B e g T ) T R R 1 A9
Fh T A 4 2 A v A SRR 0 K A Sl W 4 T T A
A HE AR O IR DL — 2 L4 T B
Fhal DA B e T i B — 1 i Y5 X T £ 28 g G TR B
) 22 REVE G B — 2 OS2 MR , DTS BOA i 92 45 SR v
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Effects of different carbon sources on growth, intestinal biochemical
parameters and water quality in the juvenile Megalobrama amblycephala
cultured in zero water exchange system

JIANG Xiaojun'?, SUN Shengming®, GE Xianping'** , ZHU Jian®, LI Bing’,
ZHANG Chengfeng’, MIAO Linghong’, DONG Yufeng’
(1. Wuxi Fishery College,Nanjing Agricultural University , Wuxi 214081, China
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization ,Ministry of Agriculture

Freshwater Fisheries Research Center,Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract; An 8-week trial was conducted to investigate the effects of five carbon sources on the growth
performance, intestinal biochemical parameters and water quality in the juvenile Megalobrama amblycephala
by the principle of bio-floc technology ( BFT). The carbon sources include starch ( control) , glucose, sucrose,
sodium cyclamate ,composite carbon( mixture of starch and glucose in proportion of 1:1). The juvenile M.
amblycephala with initial body weight of(36.74 £0.82) g were stocked into 15 indoor cement tanks(1 m X
4 m x0.6 m)and fed commercial feed with daily normal feeding. At the initiation of the experiment,the fish
were randomly chosen and sorted into 15 indoor cement tanks with 20 individuals per tank. Each
experimental group was randomly assigned to triplicate tanks for a completely randomized design. The results
of this study showed that bioflocs could effectively regulate water quality,as well as reduce ammonia and
nitrite concentration. Final body weight, weight gain rate ( WGR ) , specific growth rate ( SGR) of glucose
group were significantly higher than the other groups ( P < 0. 05), while feed conversion ratio was
significantly lower than the other groups( P <0.05). Furthermore,no significant differences( P >0.05) were
observed for the survival rate and the body composition among all treatment groups. Intestine microstructure
observation showed that there were some bioflocs in the brush border of intestine in juvenile M.
amblycephal. The activities of protease and amylase of fish in the composite carbon group were significantly
higher than control group, glucose group and sucrose group ( P < 0. 05). The activities of superoxide
dismutase and catalase of fish in the composite carbon group were 72. 5% and 40. 4% , which were
significantly higher than those of control group,however,the malondialdehyde content was lower than that of
control group(P <0.05).

Key words: Megalobrama amblycephala; carbon sources; growth; digestive enzymes; antioxidant
enzymes; biofloc
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Plate

Structure of biofloc, figure 1 ( x 400 ) and figure 2 ( x 100 ) ; a sagittal section of intestine structure of juvenile M. amblycephala were

cultured using biofloc technology, figure 3( x 100) :a sagittal section of intestine structure of juvenile M. amblycephala obtained in Yixing
Fish Farm; figure 4( x 100 ). a:bacterial colony; b:filamentous becteria; c:algae; d:zooplanker; GC:goblet cell; GCG goblet cell with

visible granule; SCE:simple columnar epithelium; BIF:biofloc
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