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R TR B R Y 58 KRBT M SR TS SR AR

FrRR, AR, IE#%, # #,
FER, BB, FERT

(1. R R, AR AT B IR 7K K 72 P 5 B8 U B i SE06 =
KPR R R RIS HF RGO, B FRE LR AR R0, L 2013065
2 VLT R W EARHET W, YLIR BEEL 210036)

WME: WRAKENLABRE AR T REESRBN TN, AZRAAENEEAR
A & AR R SR 2A 7 AR R AR AR R B A (9.70+0.32) gy 5T KR & 4730 do BB IR
BE2L B H A F AT UKL R 2L A 4y T 8y £ K F R, ALA AT R E Jf
AR, B AR RIR AR e E M, FFRRFALA ARG HALE T, %

Do, OFEFEHE, FEHAAELEA(TN) THEANO; -N). # & ANO; -N)# T
EREAERAERME AT ORLRFH T2LERATHAREKNE. ¥ EX(WO),
HEEKEGBCR). FHERESRPLE X 7. OLHMNME G S E T UL F368%,
BHEETKEESGTEANTR. EXRANMENSERMK, X0®E T XA AL T
LA 2 28 6 KL Fig G U0 AR B o (DR FT 4 4h 8T BT R R o oo H) B (a-AL) A5 B B8 (LPS). 47 4
FHBCLFEMHDFG THRAY T, TARAYTEET. HAR T Ho-ALE R F,
2EBAYNHNEEFABERLAEZR. QKA AT WA 7 51 A4 M
b, KFJRBR P AR A LA B (L ER(SOD)E MR &, W —B(MDA)S ERIL, EAGALE
71(T-AOC). i At A8 (CAT). 4 Bt H KL K B8 (GR) U R E W B (LZM)E W B %= 7% o #F
REW, EMEEARARERKEEITNFE T LA RRER, UKL E 5/ ERMRA

EEZERNFARR

LRI KRR MR E AR R ARG K A

& 5SS 966.12

o, [ R B MR (Procambarus clarkiiy, 15 FRIR K
/NRER, @ T H 52 4 (Crustacea) . 1 & H (Dec-
apoda). ZXUFW H (Astacidea). #HF %l (Cambar-
idae) . JEEUFE (Procambams)! . H i v [C i #
W E B — B AE B 2 SR ) B EIR K &0
KA, HIRIE BAE20164F 5 F85.277t, H
IR B A G B S (Eviocheir sinensis), 7 JE A%
w HFRE Iy X LA AR LR -G Fh 5% R 3% 57 58 0
F, RMAESLPRFRIE T, MAERXT T RS =Y
Jox 1 A ZRARAIRYY, ARDREAS BB A5 21 78 40 19 R

Wi HHE: 2018-03-07 &I HHA: 2018-04-25

NEKFRERRD: A

Sy MoK BUERAL, RSN, MR,

Ay R AT HOAR S E 5 IR T K R CN, AR
KRS A TSR SRS, R IR A
WA, FIADK A @ A SRRy, 5 E
AW E R AP A X R e K R
REA AR R KBT . BEARBDR R B, RS
A B I AR TS M RS RE ) L R R K
BRI R Y, HETE NN Y R AR
N B Z R e sh Y i SR, A4S FLAA B XS
WR(Litopenaeus vannamei) . % A ¥F (Macrobrachi-

BEITE : bR E AR AR ARSI E (15391912100); 7175 4 Mk B 2K 10 H (D2017-1-1); & ¥ SR /K 7™ 27 w5 0 24 R
WL I(2015-62-0908); PN YL T B 0 4k A SR 446 L T (2018KIFHO22)
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um rosenbergii), H A% X} R (Marspenaeus japo-
nicus). WL X UF (Penaeus monodon)F1 v [E B X 4R
(Fenneropenaeus chinensis)35""", {Ff 444
BN FH 3 5 1G5 2 W 1) 75 58 Hh o oK DLl

A S 6 R FH A ) 2R P R R4 R O R
2077 I R 5 v [ R B AR AU, X 2R 3R 48 7
KR AR PERE . E TR . T AL T
DL R A e 0 45 7 I H#EAT I, IRATK AR
2 HR B T I 2R FR A B AT e, O
FACTEIA K BT . B s T R DL K A T
PG B 2 0 1) 5% 5 B AR SR A — 7 i BB A o

1 MRS T

1.1 LR

S AR 1 R S S B SR S b
AR Z 5 TG PR K FRFE AR (H 42 < =5 =1 080 mmx
1200 mm)H & F4& H o BIRHIE, B REEHIK
WEESSURL A AR, 5 MR Ry R SR 19 3%~5%, K H I
- B I BB P AN FE A DU UE K BT BT T . BT SR
VG, SRR . 35 J1RAF 4R (9.70+0.32) g/
HHTIERSES, 312004,

1.2 XWigit

S 43 o A 2R A 5 B 2 (2 AT A ) R e £
WA (R ), BUASAREE, LI EH
K FEFEAR (B4 x25=1 080 mmx1 200 mm), 45 #ifi Fif
HUA 20 H BRI {4 . 36 FI Al RO 4, eI L
Bl 1, 2L R H 4 R 4 (24 4E T Ak 2
TR A B2 A ) o B AR ) FURE G (R VTR sk
AHRRATD) . #kH (G R B RHA R 7D
514 GIRANEFRIR(C/N>15), Ak & K5
SRR AL, 5 R A R TR 1 3%~5%, 25550 4]
HE S REAH N . FRaEAEIF30d, W2 AI4IR
oK, B R TR R 2K & O B K 4, AR
R R HK 1R, oK KRR L 2 —
1.3 MERIEFHREGE

KR F6 AT 44 ) E FRAEWIE, BRR2K
T P e 45 L TP UK FES00 mLiE 47 7K AR B A
(TN)FILE B (TP BE AU , K AEZ£0.45 pmiP) ik
FL g AR I i 2 5 T I 2 S AU(NH -N) . I A A
(NO; -N), A4 A (NO, -N), Hih TN w1
T TR O 2R AR o ot BE I, TPR FHAH

PR 4 43 e G BE YR I 28, NH -NCR 40 FG k57t
LI E , NO3 -NR FH M — i iR 43 't 't B vk
JE, NOy -NRH 48 F W43 606 BE B e o BR
W24, pH, BEANKIRTEREHB GRS
BOK I A AE o B3R FHOEEE J 48 I 252 56
2015 minf AE Y VIR A(BFV) IR, &S5RI &
255 5 21 7K A4 BB VR BUR A e B (TSS) IR o S5
mh T 30 B Ak 2R 4 0 B 24 4R AT A 2E IR
HIRAA]

ARERGRE  FELRITIR ISR,
YIRS 1 E R IR 48 h, JEATE T A IR K o
JEAREAR T, AR R RO R RSk i BE
I AT Fa b5 -

JR % (survival rate, SR)=N,/Nox100%

14 H K (weight gain rate, WGR)=(W,~W)/Wyx
100%

¥ 5E K (special weight gain rate, SGR)=
(InW~InW,)/D
A, NN 3 hy 52 50 T G RS 56 235 RIS 7 o
QI 2R AE TG B () WM W a3 AR S5 T
RIS B0 45 RIS A o TG R B IR K B it (), D
FTIORFRBLREL (d)o

TEREAH A2 P B AL 3 L 0 7601 3 5 A 7 T
JRRRANPERR , WHCGRTAK 7, HERRE R E, It
SRR AR R R

BT 55 iR 75 %% (hepatopancreas index, HST)=W,/
Wx100%

A, W RFRARA P AR I 52 (g) -

R BHMBRFAERMNE LR
[H, F2008 Jé e M A2 RR, JRkHE
k105 cCHET I, —20 CCLRAFRAIN . 52
WEWIE, EAEE PRI H40F, g
BCH WL PR R TR AR, 28 % VR T ) o K o B
WIE, 20 CCIRAFRr AT R A AL e i, Horpo
A YL E ZA e, 2 B Foleh 4y Jy ik
Mg SR, KON AESS0 CE IR N
B 2 fH H A .

W ACBR E 6 M T FIEERE, 145
FR P REVLA G R AR, BCRAFER . . hiE
FEA, ABEOE T, —40 CCIRAARFI, 4544
H 25 11 i (pepsin) . fiG Wj i (lipase, LPS) . o-JE 4} i}
(a-amylase, a-AL)F1ZF 2 2 [ilf (cellulase, CL)#J 2K F
IRMBHER A ) TR A BRA w0 &l e .
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970 KopE o R 43 45

A 4 7 M % 95 B E A I RAL AR A g )
Z TSR, A HEE PRI HIE,
fifeEr| B TR AR FIE ALY, TR B0, —40 °C
PRAFREI . 45 48U 43 Bk H KA )7 i (glutathione
reductase, GR). N [ (malondialdehyde, MDA),
BB AL 5E 71 (total antioxidant capacity, T-AOC) .,
i A Ak A B (catalase, CAT) M & 1L ¥y 1k 1L B
(superoxide dismutase, SOD)4 % F 75 M Bl 4% 4= ) T
A PR 2wl &l 72, 95 I (lysozyme, LZM)
K R B AR ) T AR A B A w1 & I
1.4 BHESH

S5 50 K4 4 FH V- 2 45 1 2% (mean+SE) &
7N o FIHISPSS 19.0%8 4 Fl Excel A4 47 £ 45 43
MR geit, SRS FEAS o 56 1 07 B AT L 3
3, S EHEKF A P<0.05,

2 4R

2.1 ZHABFERLE K RIER R EEHE K IER

XoF 25 55 A (1 K AR BRALFE B AT 5, FRRE
HAKABTN, TP, NH; -N. NO;-N., NOj -NJfi
HIRE S & T ERBIH, Hh28H TN, NO;-N,
NH; -NJT & v B 25 5 &k 3 (P>0.05), {H24H /TP
FINH -NJ5T & 9% B JC B 2 25 % (P>0.05)(FE 1), 241
KA B NH -NJBT o ¢ B fe K43 )38 31 1.15 mg/LFI
2.69 mg/L, NO; -NJ5T V& B e K43 5135 $0.69 mg/
L#10.72 mg/L, 2555520 W DOF TN 5 25 2R 22 7 A

1 7E30 dFR7E T 72 H 22 F 4B Fn iR LR K i HE AR
Tab.1 The water quality parameters of the biofloc group
and diet group for 30 days breeding

miH LA TR

items biofloc group diet group
BA/(mgL) TN 5.42+0.63" 12.80+0.73°
JT/(g/mL) TP 0.17+0.03 0.34+0.05
ZHU(mg/L) NH{-N 0.75+0.08 1.2240.26
WHHAR/(mg/L) NO; -N 0.29+0.07" 0.53+0.06
&% /(mg/L) NO3-N 2.3140.43" 8.43+0.52°
BErC T 27.54+0.27 27.77+0.39
WA/ (mg/L) DO 7.74+1.02 8.36+1.51
pH 7.1740.27° 7.79+0.11°

e AR A R BERR 7 57 3 (P<0.05), F[F
Notes: date in the same column with different letters indicate significantly
different(P<0.05), the same below

http://www.scxuebao.cn

3 (P>0.05). (HINE 240 WpH & BL, 1kt
pHI B 2 T 22 A 20 (P<0.05), 7E 5256 J5 & Ml 41
MpHA T RERRaH, 5 ) KR i A iR &4k
W, PREFpHAET.OLL I

Sy o) R R KA A W DT R AR R (BF V) L,
PR ORI Mk BE (TSS)#EAT 5 W 22, JFAR i ax
2 FE bR H A R P A R L . B2 A K AR
BFVEHL LA ERERN S, 7513 dE4EHR7E
30~35mL/L, AR KIABEV S i 06 28001,
KiBid0.5 mL/L, WA RRE AR 2 A (&),
25050 2 TSSHR AR Ak fa #2257 B 3 (P<0.05), H
Hf 22 A A B S ) AR R TSSTE Wi i, JF7E25 dif
KF200 mg/LA AT, BEJE LT RE AW E, KA
IKE213 mg/L; i ARDEZH #5758 1 18] TS ST 1 vk
JERAR, e ki Hik5)22.6 mg/L,

22 ZEAFER AR KRR E KR

o, EG 5 I 35 4 1 2B P AR O 0 I 2R 1
JitE . WG, SGR. HSILAKAFIE FR ATV E K
22141 2H RN RDRE 2 v %) s A RE AR AE WG TSGR LA
K AF 36 YT i 25 5 (P>0.05), 1T 220 M IR )
HSIHE 8044 W 2 & T HEUF (P<0.05), 2£H4H [H] 2% 5
A2 (P>0.05)(5R2) . 7E L IR 45 o5 X 47 106 230k
P8t B, 22 A AL RN G Ak 4 19 77 1 SR AR AE 70%
fti, HZESAREP>0.05),

2.3 ZHEAEMANAER. AR RLERELD
ERRS

S B 5 X WS 1) 2 A R 4R R A R (T )
)8 FRRor AT b, R EHMHEN & &
H33%~38%, b i T H M ) UKL EH(P<0.05)
(#3)o BRItz Ak, kYK SRR T 2L
72 AW i (P<0.05), T AR RE AR ORLE i G A B
P F 7= A i A M 2 (P<0.05) . 38 i A #7530 d
2 Ji B2 VAT 4 AR 2 40 A A 4 4R (T R ) R
Do I AN N = S W L B s N
F(P>0.05), 25250 21 LR A AL IR 785 35 1 4 AL
AR, EEA AL AR 70y 2 % Tk
LA (P<0.05), FHAE . KA FUH K 73 i 2
AR B E(P>0.05)(#4),

2.4 ZEAEYIFIERANTOE . AT
FR BR B TH L B R 1

R LA TR A AU 25 AL B R TG 1,
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o 40 r 250
g —&— ZM4H  biofloc group
E B — AR diet group
g o 200 f
38 30 )
22 Eg
=5 P ®E 150 t
K2 =
[}
& S 20 r R S
% 3 & o
=23 15 f & 1001
S PLRZ
Sl = 10 - —&— Z[F4  biofloc group ﬂdj s0 |
gﬂ 51 — AR diet group =
=] -
S T "
kS [ R A S S S S S S SE— 0 _\_/_::/ =5
1 4 7 10 13 16 19 22 25 28 31 1 6 11 16 21 26 31
i 1) /d I al/d
time time
(@) (b)

1 7EFRFE30 YIS 32 o 22 4B A0 47 1L 4B 7K R BFV(a) A1 TSSIK [ (b)
Fig.1 BFYV (a) and TSS (b) concentration of biofloc group and diet group for 30 days breeding

*2 ZHEEMIARE R RFEELF AR SRR

Tab.2 The growth performance of P. clarkii juveniles from the biofloc group and the diet group

) 24 biofloc group TAEHA  diet group
TiH items
M female it male M female . male

YIMEA R R /g  initial weight 9.71+0.34 9.66+0.35 9.71+0.29 9.73+0.31
¥l /em  initial length 68.98+0.77 68.33+0.75 69.38+0.65 68.81+0.67
KKK R /g final weight 14.324+0.48 14.46+0.39 14.44+0.50 14.45+0.58
ZAR KK /em  final length 75.09+0.75 73.54+0.70 76.11+0.96 74.67+1.11
IR TE % Y% HSI 7.55+1.00° 6.04+0.41° 7.72+1.14" 6.41+0.84°
WER/% WG 44.94+2.57 52.39+9.37 45.77+8.21 49.35+5.54
FiE A KR /(%/d) SGR 1.12+0.14 1.47+0.51 1.24+0.41 1.33+0.27
FRIGZ/% SR 68.00+5.70 70.00+5.00

R4 ZHEEMIARELNERAA . AFERER

WAS 5] 2H 20 19 5 5 5,
B[] 2H 200 T8 AL B G M AP e 22 55, IF R h B A AR CEE)

) =5 M VE N o B . N -
[y R ARG AILPS & PR T R 5 il o Tab.4  The proximate composition of muscle and
AL%HCL{ﬁ@%% s Eﬁ\%ﬂ?ﬂﬁﬂ% , %E % E (@ 2)0 hepatopancreas of P. clarkii juveniles from the biofloc
2211 4 4 R AT BB AR B9 LPS AN CL A5 1 2 18 25 3 T4 group and the diet group (wet weight) %
FHL(P<0.05). FIRHAL 4N UF B RIS 1 0-AL 2 35 A T il
BgE| muscle hepatopancreas
n £l g b R items ZHIH b 241 ZHAH fomip S
®3 REMANEFRRIERTE) biofloc group diet group biofloc group diet group
Tab.3  The proximate composition of HEA 17.49+0.15  17.86+0.13  7.39+0.35  7.79+0.38
biofloc and diet(dry weight) % crude protein
— - bl il 0.84+0.02°  0.89+0.04°  41.53+2.92  41.23+2.48
Wi WEA  HES RS Ko erude fat
items crude protein __ crude fat crude ash moisture HIS 1.1740.02 1.2320.01 0.9340.12 0.9840.16
2[4 biofloc 36.84+0.69" 1.78+0.10° 15.27+0.78" 37.76+3.52° crude ash
K4y 77.21£0.18  76.09£0.22  49.08+1.81  46.22+1.44

Rl diet  34.43+£0.22°  7.24+0.16° 9.89+0.02°  14.68+0.34° .
moisture

http://www.scxuebao.cn
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972 Ko F W 43 %

50 m ZH4  biofloc group 14 r m Z A4 biofloc group

4.5 | Ok diet group LD TAkHE  diet group
— 40} =
™ ¢
£ 35 b a b é 10 |
E 30t =4
3 g g 8t
E< 25 a S
~ — O
2 ° 20 g2 O
R
w15t ﬁ 4l
8 10t g 5

05t I

0 0
1 2 3 1 2 3
HI H
tissue tissue
(a) (b)

80 r m ZPM  biofloe group
70 | O TARME  diet group

Jig i /[ umol/(min- g)]
lipase

2 3
HR
tissue

(©)

& 2

600 r w %@ biofloc group

O fklH  diet group

500
b

400 | a
300 |

200 |

100 |

0
1 2

3

% Z W/ [ug/(min- g)]
cellulase

il

=N
tissue

(d)

ZHBFARHAR RFRZIFSINS . B3 FFRRIEERE Y

LE, 20, 3R BT H 5 BN R B RO A 3 M 22 5, P<0.05

Fig. 2 Specific activities of stomachs, intestine, hepatopancreas of P. clarkii juveniles from

the biofloc group and the diet group

1. stomach, 2. intestine, 3. hepatopancreas. Values with different small letters are significantly different, P<0.05

=T 4 (P<0.05), HFERFBEIR S, (AR T
R T2 A 4 (P<0.05), HA W AL B & o AE 25 50
ZH AR R 2 P TE i 22 R (P>0.05),

ZEAEMIARA IR R E R ITA L EE

W5 270 37 58 5 2T Iy 9 T FE AR RN LA A Al
S 2 T 1 DL S B SR R D EA T X L, AR
J b i A e S S B B TS, &
VA 40 FLERDRE4H LA R CAT . SOD. GR. LZM+
B IO 22 7 (P>0.05), 2554 LA () T-AOCHI
MDA % i 22 R I A B35 (P>0.05). BRE M4
MR JHF IR AR H SOD Sk 2 75 T 1) B} 2H (P<0.05), MDA
& B E LT RR 4 (P<0.05)4h, HAdebrm 2

2.5

http://www.scxuebao.cn

SR W3 (P>0.05)(#5)
3 ik

& M ER R X T 77 SR K AR Y S0

AWFFR R, 1K A K S R, T
TP B IR A E, R R 7R AR K AR R S R
MR e AR, ElRE A E A, FEtid
R, KR A R ) SR LRSI
VR R RIS, T R O R 19 () O T A Ak B
R A USSP R RS FREE ), 25050
A pHA LA 22 T I ., R M pHAR £ 2
P B (pH 7.5~8.1), 1M 22 A 40 7 3% 58 )5 ) pH

31


http://www.scxuebao.cn

41 R, & R A Y P R X TE LG5S M Y R 5 SR W 973
F 5 Z[FIE MR RLE L AR R AR A0 AN O LR AR B0 | AL FE R
Tab.S Antioxidant indices in hepatopancreas and muscle of P. clarkii juveniles from
the biofloc group and the diet group
JHF 1 LA
TiH hepatopancreas muscle
items 2 A TR 2 A SRR
biofloc group diet group biofloc group diet group

T AL S/ [umol/(min-mg)] CAT 0.18+0.02 0.18+0.02 0.13+0.02 0.11+0.01
BEEALE (U/g) SOD 46.67+3.25° 24.18+2.55" 19.81£2.79 17.13+2.61
A E A R B/ [umol/(min-mL)]  GR 0.18+0.03 0.23+0.03 0.05+0.01 0.04+0.01
RN/ (ug/mL) LZM 2.11£0.50 1.44+0.43 4.06£0.97 2.53+0.70
4 —H/(nmol/g) MDA 11.01+1.69° 16.05+0.95" 4.07+0.87 5.92+1.19
RMPUEALRES1/(Ulg) T-AOC 68.37+4.72 76.28+5.07 29.23+1.93 30.36+1.53

AP R, F 7KK ITHCOS A RE i pHAR &
FET.0LL 1o BeAh, ZHA KA TNAINO, -N
1) J5T o Tk B 34 W AR TR, O AE SR S
We B2 Ab T AR K-, 5 Wang S5 Ui 52 56 45 R
L. ZEA LB 2L A K T b, A A
Y22 B R R 3 o QR B IR SR 5 v, Rl A
KPR I A4y R AP K B R/E R .

32 ZRAMERKRT AR EREZERE L
B R AN E K ML RERY 2

H i ¢ T 5 [ B R X T AR (A9 75 oK
AIRZW5E, HARE R BEA B RN 2 5 (24%~
40%)"% . ASSIR XTI I B H . MR
KA VA BOoK Ay S i b AT T, 455 s 2RI
HLEE A N 33%~38%, AT LA A2 B [ i 25 R %
THEEBAT K. SR ZE A MR 7 & 2 WA,
121.78%/c 45, 5 EmerencianoZ: " YaoZ "k I
L ARG D5 AR A R AL X T IR
SRR, Bl TR IR WK 4%~7%" . A
S ZL A AH A E AR ALE AR KRR SRR 4
IR 22BN, H LI IR 2 200 KL 7 0 B it )
FHXTREAG, XU WE 7~ T 22 P Al 6 TG 1k 0l 2 o IR
Jir 2 R X6 T g D R e SR o B I 8 X e s
ORI A BT 2 TS 23 R e b IR 2 MR Y AR K
A TR — T

FEA GG, A PR AIE R K 252 55 41 1) 45 R
A 2 A ] HL 22 A 4K IR C/N>15, 28 A1 41 8 e ]
B H 0 B EDR A D T 2930%, (HiX TR
AT ZL A H F AR TE R e, SR AR T
A=) 2R AR BB A8 1Y 24 3% B AR 1) — KRR A
FFAEXFIE M RN AT R LT =/, —&fF

T EA PR B RSN R T
P A KRR AR 202 R AR I 2R AT 9 ik
B, SFEME KT ESNEEAY,
AT AR E RS, SCBLT AW LR A,
AR R, T LSS B L o ) B
EREOKE AR NS, =AY ER
T B0 Al S 4 T T R HEAE T, R T 4 AR
X8 SR Y T AL RO ™ e 25 50 41 1 T
AT 75 1 18 58 SRt T LASIE 55X — 45 o

S YLEE I KRBT ELEEE M
T AT TG PR O 0 B 52 3h 0 DRI B SR
HE5 R HEME SR —, BT Y
BLAR I AL AR BE 1, 5 Wi 9T k RAE ) 2 A1
Xt 72 s T AL S PR — s B4R BEAE T,
XAl e 5L PE SRy AR kA &
AR MEANE ISR 06 . EAMFITIE, LH
WEHBHEAM. EHE. LPSFCL, A48T
E . MRAKE G LA CE F2 Y R o i, OF
T E SR I B W) X T35 5% W WS AR P Ay
58 N R A6 ) 22 AT 1) A7 78 23 DR b o7 X000 3 3
YR I 58 Z2 5 P IEPE T AL, T 5 G R R
WR SR UL, TR R R P VR T Al T Y O b AR
B, 38 g e 25 06 2H R B4 9 A B T
9% 0L DH 4 4 iR o- AL R CLTE 14 8. 35 8 TRl RH4
5 Wang 5V a5 R AL, IR E . A
()5 PR G P, % B ARDRE AL 2 EF 1 o- AL TE M 2
Fm TR, X TR R B s R A
B o A WIS AR ) 3 3R AL T DL RS
W7 sh W T AL R TG 1, 9 ALY IS % 5 1k
) T AR K AL A ) R A OERY, AR

33
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974 KopE o R 43 45

PEAE 2B T a-ALBY 2R W, JE 8 vE R 4%
Z WK RS . 2200 . ARt
ST BRI 2 ANR Kk B, BRI A LR 7
AU 1.63%~2.16%, {H7E 22 P 41 ) 88 15
(R LP ST 14 B 1M i 2 e T4 o 40 Jist 1R T i
SR A H GRS LR I LPSHY I 2, XT3k
W) &9 b 0 i B 6 AT SR 0 1 A i T S ALIR
T 0 W R, R B A DRI A o
— AR

3.4 EMZRHANEREEBNEERNEILEE
pal:nbAl

W15 W B2 B R N B S sh W i R v
AT DL AP K T, AR aE 55 AR Bl i A
K, RE IR YR ARG, B X SR 3
Y ) e B LIS T AL RE 1A B AE Y, A
FFE K B, 25256 20 % MR AN L JHF I AR Hh B SOD
PEMMDAS & LA 5, HIRRI N ZEHH
1 UF T JBR R Y SODIE P AH X T =5, MDA Ry i 1
i, Zhao®5P" A5 8] T AL L IG5, A
5t 2% B SODJ& J Wt H 7% ) Wy AL A fo e 66 ) i
BYA Gz —, HEWKRBEAAHRE., &4
M 5L, By k2R W 4y F B 05 O TR $E Y AR B
PEHIE, T MDA sh I HLAR Bt A Ak 3 48 2k i
R AR it Ak i B 1, WA AT B,
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A preliminary study on the feeding effect of the red swamp crayfish
(Procambarus clakii) using biofloc technology

LI Jinghao', CHENG Yongxu', WANG Haifeng', HUANG Jin',
SHEN Haoran', CHEN Huangen® LI Jiayao "

(1. Key Laboratory of Freshwater Aquatic Genetic Resources,
Ministry of Agriculture and Rural Affairs,
National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China;
2. Fisheries Technology Extension Center of Jiangsu Province, Nanjing 210036, China)

Abstract: To investigate the possibility of feeding the red swamp crayfish (Procambarus clarkii) with biofloc
technology, a 30-day short-term experiment was conducted to farm juveniles (9.70+0.32) g using biofloc
technology and feeding normal diet. This experiment compared the hydrochemical indexes of two experimental
groups during experimental period and compared the growth performance, muscle and hepatopancreas nutrient
composition, the digestive enzyme activities in stomach, intestine, hepatopancreas tissues, the antioxidant capacity
in hepatopancreas and muscle tissues of two groups’ juveniles at the end of the experiment. The results showed
that the concentration of total nitrogen (TN), nitrite nitrogen (NOj -N), nitrate nitrogen (NO3 -N) of the biofloc
group were all kept at a low level during experimental period. The final weight of the juvenile shrimps, the weight
gain rate (WQ), the specific growth rate (SGR) and survive rate (SR) showed no significant difference in the two
experimental groups under this experiment condition. The content of crude protein of the biofloc was 36.8% which
could meet the protein requirement of P. clarkii. However, the crude lipid content of biofloc was significantly
lower and affected the crude lipid content of muscle from biofloc group juveniles. The a-amylase (a-AL), lipase
(LPS) and cellulase (CL) activities in hepatopancreas of the biofloc group juveniles were significantly higher than
that of the diet group juveniles, respectively, while a-AL activity in stomach and intestine was higher in the diet
group. No significant difference was found in the pepsin activity between the two experimental groups. Comparing
the antioxidant capacity of crayfish juveniles from the two experimental groups, the activity of superoxide
dismutase (SOD) in hepatopancreas of juveniles from the biofloc group was significantly higher, and the content of
malondialdehyde (MDA) was much lower than that from the diet group. No differences were found in the activities
of total antioxidant capacity (T-AOC), catalase (CAT), glutathione reductase (GR) and lysozyme (LZM) in
hepatopancreas of juveniles from two experimental groups. In conclusion, the biofloc technology had a positive
effect on farming of the red swamp crayfish. And this technology could achieve the same or even better affect than
the normal diet feeding.

Key words: Procambarus clarkia; biofloc technology; biochemical composition; digestive enzyme; antioxidative
ability
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