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7 E: AR NWEIEILRA YL RGP A2 RN 8 A TR B K 44T, 2R H 300,600,900 2/
m® 3 FHFRFEE 90 d MK FRAHAK  HRR T8 B AHZ IR AT PLARIEE XA K R 5 K 5 1 5 ) A
NFRFA A IR o G5 R RW] AEA @ T A W) 225k R G ok B oy, Bl BE 19 oK B 45 R B, 4 BFT900 4
19 DO H1 8.21 mg/L 4% 3.34 mg/L,pH H 8.24 B % 6.75, TAN f 0. 08 mg/L F} % 1. 64 mg/L,NO; -N H
0.10 mg/L F+ % 10.80 mg/L,NO; -N 1 0.54 mg/L F} % 153.70 mg/L, PR &AL I5Hr2 5 52 (P <0.05) , fi§
T ) R R e AR I, 25 ALK R AR 4 Ak Yo MR A K 538 0 L 7006 6 Bt 285 B 386 i T B¢, BFT300
BFT600 FI BFT900 35 3 Mk FELH 1715 %43 ] Jy 84.59% +8.83% 74.26% +6.66% F154.95% +4.23% ,3 41
ZIEAFAE R 35 22 57 (P <0.05) 5 FRFE A5 A, Xof S A 7 2404 K AR 5T o i 2 88 189 Jin i R A1, BET300 28 74 X6 4R
S 49 K A R 2 35 T BFT600 Al BFT900 41 (P <0.05) ; F41 7= 4 BFT600 414575, 4(5.45 +0.48) kg/
m’, 5 BFT900 4125 5 A B3 (P >0.05) {H .35 T BFT300 21 = H# [ (4.08 =0.63) keg/m’ | ; THR} 2 Bt %
JERE T, e BET300 1 BET600 2H 2% 5+ AN .2 (P > 0. 05) , {H 34 | 2 Ik T BFTO00 £H (1% 1k} & £
(1.82+0.62,P <0.05) . #EFRFHLEOROCRTNA: T AL 5 , 44 S0 A0 200 25 40 22 8 R G ok A il /K 97 5 LG s X
SRATH8 [ B 26, FR58 5 1 1] 27 300 ~ 600 F&/m’ i3

R : SRIESL ; LAATEXTIR s AR BERSE; K BEAR; A K IERE

HES%S: S912;5966. 1 ERIRES: A

UTAF R, 2 AT e K S FE AR A G A B A AT
FrHH R G K B S e psi /> 1 H 5 A0 B W) o
AE A, TR B0 BR BT T e AR A 32 10 H
1o G AN T A% - 55 oK REEFR
SRS, AR B BEBOR LR 1 AR W) 4 Y Rl A
FAK RGFFAREA P FAR S, [ i iz e
YR AR B T TR

AW BRI 57 BE R BE R AR SR G KR T i A
FHICAL A MG ALK BT, g % BF 5% 58 32 i 5 32 )
JBT, B e Xof 1) A A S P A BE ) S b, 2
22 B THE SRS L Y DA AT A X R AR S SR A R
FLAHTEE SR ( Litopenaeus vannmer ) A= & 3 FE PR 55
SEL SRR, B R B P AT R 9 B, 2 AR W) 2R BE R

I Fs HEA: 2018-05-12 &[5 H#A: 2018-10-12

Gidpeh W IR B LR R BE R G HOR L
ORME—ARE R BUEY RS, R RGO H
VLN (1) BERERr 22 A W Ak LR SR K AR
MR 5T TAN R NO, =N (2) R AE R FRIENT 5
TR ; (3) WA AR A AL S Z5 AR E 5
() XM BA—ERPTTINRE S . AR BER
UL AR v T AT AR BREAE ) A DI B
TR R B IR AL AR T, T S R A A RO SR
IKALFRRE ) T B R C/N SRR, £ 5
TP R BER G AL 1 kg CP 2y 30%
FELERY TAN R EAFE 0. 465 kg Mtk L&
P R AR, R SR AN R A R
LK AL BLAE T, T B 1R R S8 P B8R 1 ik

ELWB: JE-KHHE AR H (DF) ; R E K01 (2017YFDO701700)
EE®IIT: R M5 (1993—) 55 LA BHFE 07 s M 3R K FRBEOR 5 TR . E-mail :863634896@ qq. com

BIS1EE . #3597, E-mail ; hxtan@ shou. edu. cn

http: //www. shhydxxb. com



248 (SR (T E NI S S 1 28 45

U5, O SRS DO REAGA TSS i &, fE M R 5
R FRFEXT S, WK TR G, LA
ZUEE RGN ) G AT B I B IR A G
SR TRTRE 1 3 1, B S R AR A 7 AR ] s Ak
AEFE ) TAN il AE S iR A 2 L R R AL R
GeB NI X RS R E VR T . T
20 T ) S R S LS 5 0 T A, A A B A
VIR Bk R G AT B B K W B R], BB A 4
T A RER B NO, -N Wi TR R AR
H R AL 75 2R 55 T 78 4 ) A S A5 0 R TR B

Zx IRt 7 5 [ P 0 A Y 1 0 A g
BER SR TT W R B AR I A B LA X
W28 PR R A8 R G, R R SR 00 B % SR Al
1T Ll 0 B 2R K B 55 7K 5 5% i LA S
FRFH A TG R, R HET N RS A T A ) 2 &R
G5 LR IR R AR AR S HE

LBk

1.1 LIS RIEHE

SCEGF 2017 4F 4 F1 30 H—2017 4 8 A 13
H (106 d) fEHVLA M i BE = 9 T b3R5 %
HT. REEMEIE I IREE - FRFilh . SR
WEARRT R 8 mx8 mx 1.6 m, HRUFRF AN
PRBLY A 90 m® , AFAFRA Tt 3 B3 i IS A K
T34 4 A1 g S I XK 1 AEURT DR 17 K R 706 3R
M. BASFRIE KA DL E LA ) SR 5E 16
A4 A KRIIEE 64 DFRFHMIETE 1 &2 REAAL
[ D)% 18.5 kW/h, | FHIEHL (TLH) A R A
Al ], T IRGE KR i 3 A, [R5 4 A
KANBCE 1 APERRK S5, IS 8 K a5
BRI KU & FA45 B3 A A F2 50 1K 4
IE, T A RIRARPRR U KR R
1.2 EWigit5FEEE

SZEFE 300 600 900 FE/m® LR, 3L 3
AL FEH ( BFT300 . BFT600 1 BFT900) |, 434> &b
PRV 3 AT, WCHT S ISR 2 RITIG A T4%
WL, A BT AR Ay PL A i of MR I 5 4] ( CP =
42% ERFEHRAHA)

FERALME 4 I, 70 WIAE 5:30,10:30,15:30,
20:30, M H R MRE S, HRER T .
AR <1 em B, A SRR 10% 5 25K
KW 1 ~3 cm i, BeiH i S AFTR R 8. 0% ; 24K
KH 3 ~7 em i, BeiH ST 4. 0% ; 4K
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KA 7 ~10 em B, $ A& & A BUR 3. 5% 524
PR > 10 em i, B L AR 3% o 0 T HE
B FER B, B IR R 2 R, R IR
58 1 h &AM A EHIL, SRl R 8 iH &, [
IR 52 2% 2 K 14 7K IV D0 X 45 MR 5 e 247 94
%

aIE 0

FRBE T 0 A 9 ) AR G P R AR (— oK
MM, CaH, Of + HO, 4l =99% , & C &
36.0% , V5 F 25 A PR F]) | #5455 I A %2
FERAAN 1 W, I [E] Ry 53K 8:00, H Hb% 5 2R
10 KT A AR 5 22 Z0R1 I il 280 10 ok 3 AR Ak R A7
IR Y A AR EE & T 0.5 mg/L I, 445
BHEIR Y 75% B0, 24 B EALT 0.5 mg/
L 45 I U8 sk s 7 58 vh S Al BT s BT,
IbEEAE 5 o/m® ARG, HE VA EILE T
K, RO AT 5 1L ks . IR pH O RIBEE
/NI4T (NaHCO, , BBk : 99. 0 ~ 100.0% )
2 pHART 7.8 I, %M 78 NaHCO, , 1848 3455 pH %
8.0, 7758 )5 10 pH P BhHK , 77 R ATAMFE NaHCO,
FCBAARF S E0R 0. 32 1) TR0 s B — 52 5 25 -
IR I E A A7 KHhE 1K Ca* |
Mg "K' 2 e 2 fiCa” " =200 mg/L, Mg’ =
200 mg/T.,K" =250 mg/L, #&AFrFE IR Z4 K
AR FEBR S EIF YR TSS, B 3 K% 3 g/m’ ¥
I AR R0, b 32 A 2 2 A
(M 10% efu/mL 4 28 55 i A= 0Kk 5,
SR A IR A A R R Eh BT AL 1Y)
KRS M, B2 TAN Hil NO, -N & i FE %
Ik T BRK, B & 58 5% 16 i 2 I 45 1k
o
1.3 FERAKKTAIE

2017 44 A 27 H—5 A 15 H(16 d) W &%
TG FRIN O A A= W SR I3 58 I e i H kK &2
M 1.3 m Ab (GRIEA FUKAR N 83 m?) R 2
A 24 h fInAER o R R K AR BE Sy 15, [ ) R
G AR S g /m’ (CP=46% , 1 K I kLA BR
AT RS 120 ¢/m’ 2 LR IR LR A A
Hi70 3 g/m’ 3247 8 d J& , R 1 R R G
A 30 g/m’ BRI BE . BONTRT 1 KK TR
7 : TAN ¥4 (0.03 £0.00) mg/L,NO, -N ¥
(0. 006 + 0. 000) mg/L, NO;-N ¥ J&F K
(0.045 £0.000) mg/L, J-Ua 4%k PS HF v, &40
AN A8 99 JEE 0 B 0 TR DI T A RO AR A
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WA PR ] ,2017 455 7 16 H BRSO, XFH
HAS A (0.5 £0.1)cm,
1.4 HRHRESNE
L4 T JKPERREE MUK S R I

SR ], AR AF 8:00 i 2
FOK BT (Multi 3430, WTW , 7 [+ ) 237 i i)
pH VA& f#4A (DO) (il (T) , 42 0. 45 pum J§ 55
IS B A (TAN) O AH SR (NO, -N) (28
Z(NO; -N) FI6% ¥ (Alkalinity ) , Hrfr TAN )¢
BE (R R AN A AIL) R A A (NO, -N) R FE
(B W o) SR (NOy -N)
CEFRRIE Sk ) R EE (R BCHSE 715 7R A 1) 557K
JET AR AR A Ty ¥ i B AR B A ) 43 B 7 125 )
(VU #AT. B3 RIMEFRARG D SETT
[EARURL ) (TSS) FA: ) R A DA & (FV 5,0,
Hor TSS Fr BERIN R FFRE L, FV g0, (0T
EZ7% AVNIMELECH %57 i1 JiT i) J5 32 ( B A 3
FERHEIEAE I 1 000 mL I & /K A E 30 min
R ARAT I A P R A DR A0 o Kb i 2R AT
IR PR A 10 RN 1 Y, JHevp G T 8 A G >R
JH 2216 IR AiiH 80", 2 AAF I LB BE 3538
WS BRI R R AR 10 g, BERERS 5
g, Billg 18 g,NaCl 30 g, 7K 2= 1 L, 875 pH 2y
7.0 ~7.2 BT KRR T 80 °C K i s rh A4
20 min,
1.4.2  FLAREERTIRAE KRR I

SEIER 45 RITHR B85 KA 3 DESLE41IRY 9
A FREF I H g 1t B LA S PG T XS BE S0 B8, I
3 0 R R A AR IR BT i, IR A, i
SR IR I 5 41 LA I X B Y S g (total
production , kg/m’ ) , 1% #& ( survival rate , Ry, % ),
FrE A K& (specific growth rate, R, , % ) R} &
%1 (feed coefficient rate, Ry ) o TIEAZRUNT .

RS(%):IOOX(Nf/Ni) (1)

Ry (%/d) = 100 x (InW, —InW,)
/(T, -T,) (2)
RFc:F/(W/_W;) (3)

RN, TN, 23 51 g R AT 3 R BRI B B
REGR; Ty T, 23l 9 FRFE S 1 K iR e 1
KW, Wy 3B T, AT, i)
g5 B AR R B, g5 W, A W, o3 i D AR
B AILG STR g.

1. 5 HEASmELE

JH Origin 8 F11 Adobe Illustrator CS4 {EE, %
JH SPSS 19. 0 #c44 % B4 547 B H R J7 22 90 B
(ANOVA) LA P <0.05 fE Ry 22 57 &Ko

2 R0

2.1 KRMEYPEFEESENTK

W 1 s, DO pH E %5 BE (1) 3% i FEAI,
B3 BFT900 41 pH 7EF5H J5 WAL F 6.75 ~7.00 2
8], 42 DO, pH F1 7K i 35 76 38 B % oF A K 1 %2
EEN . FRIART 75 K, 1R WA A 15 Y 3
gt TR, 3 HZ Mg ERARE (P>
0.05) . 5575 RZJa, 05t T [, I H 3754
5 R B RE TS G AR PR, B RE T A R
BFT900 > BFT600 > BFT300 £, i B £ A% B+ 45 1]
269 .96 1120 mg CaCO,/L, 7E45 85 R J5TF
U6 18] R GE P U INBRIR U8 , PR 45 R Ak T 150 mg
CaCO,/L Zify, BB — H AL T B M EAR RS
(El1a),

WE 1b frs,3 A BALAY TAN 748 £k 3
AEARL, SEERHT 16 d S FRFEAK AR TG S0, 1m R} A
PR AN g A BB R — IR, B TR BIK AR
PEUF, R B2 AR 3, LB B TAN 47 iF
L TESE 10 K RGe b BOmMaIE , 1 T2 54k
Y A S R0 B, 2 R 2 BRI, A 2
RN, T HBE TAN R AR G fa 3
SEER I RE R, 3 AL ALY TAN ¥ B2 VSR 19 K
TG B BT H 3 Al i TAN W25 7 B 3%
(P <0.05),Jf HF7 58 % B By, b o o R etk
WEE R, 3 SEIRA] TAN W 7RSS 35 KRG
Fe 8 FAE R AR R B K-

WK e fin,3 NEFEZH ) NO, -N ¥k Ji7 75
A SAARRL, I H AR %5 B ey, b ok R
WEAE B, 750 ~35 d —FfaE TH Ik uk ik
- fHAE 36 ~ 79 d B NO, -N ¥ B H B A K B
() Ft 2 J5 B F %, BET300 . BFT600 £ BET900
X3 AAEEEL] NO, -N [k 3 06 (8 7 31 Hh BRAE 56
71 R\73 KA T3 Ko 3 M A e NO, -N
WIEZ W (P <0.05) , fie s WEAE M 5 230 hy
5.25.9.85 f115.2 mg/L. 45 81 ~105 K,3 4~k
HHZH ) NO, -N ¥R EHIET 0. 50 mg/L,

e 1d fros, FREE 0], 3 AL Y NO; -
N ¥ B2 Ak #a S5 AR 0L, I Bl & %5 B2 F+ &, NO; -N
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W TS . B ALPRAL A NOy -N ¥R FEAE 0 ~
60 d — AL THRALH K, 7E 75 ~ 105 d Z[H]
AN TR) R B 00 v e 34, 70 SE 30 45 A B BFT300
BFT600 1 BFT900 3% 3 45235 41 (1) 5 & NO; -N
WeREZ R B (P <0.05), 4353 37. 55 .66. 55
1537 mg/L, Bl 77 58 % BE (3G I, e 41
NO; -N ¥ ks o

FERA], ZEATE R TSS He BRI T .3 M4k
PREAMY FV 0,0 A1 TSS 1 & & — EHAETHR (& Te,
Bl LE)  SEER A5 R, 3 AR BRZH Y FV,y,,, A1 TSS
M RE 22 51 i (P <0.05) o Bl IR 58 % 1 T
1, ALY BV, 1TSS By EE LS. 3 4
AbFRL Y f e TSS 5 i 31 FE 7E 280 ~ 750 mg/L,
YA TSS S E7E 280 ~ 750 mg/L I, il A Gt
REAR AT Hb 45 ] TAN F1 NO, -N (LR .
2.2 FLANEITERAI A TERE

i35 2 & 2 mI %0, #F 300,600 F1900 F&/m’
(TSR BE T, X MR A 1 25 Bl 2% 5 185 Jin imi 1 B,
BFT300 .BFT600 F1 BFT900 jx 3 4~Ab FH 2 171 &
Ay RN 84.59% +8.83% 74.26% =+ 6. 66% Fl
54.95% £4.23% ,i%x 3 Az MR B H(P<
0.05) . FFEFHEE AT, Xof 0 (141 24 R R4 o
Wi 2% B 184 I 7T AR, BFT300 2 (14 X6 RS- 5 1A
K5 & 2 B F BFT600 1 BFT900 41 (P <

0.05) ., FE84 7= BFT600 4l &5, J(5.45 +
0.48) kg/m’, 5 BFT900 41 2% % KW 3 (P >
0.05),1H & % & F BFT300 #17= & [ (4. 08 +
0.63) kg/m* ] TEHZR K0 2 85 484 o i v,
t BFT300 il BFT600 4122 3 A g2 (P >0.05),
{H¥ 52K T BFT900 41 [ (1.82 +0.62) kg/m’,
P <0.05], S5 G FRIHEA R FAE -8 47, P
T AL 78 A= ) 22 2R e aod At v g /K 3R B MLl X
R, FR58 % BE 0] 22 300 ~ 600 B/m’ B .
2.3 HMEBEMUBEYERARTENEERE
BTN

e 3 AT FEFRGE 0 ~ 70 d,3 ASSEER AL Y
KA S TR ZE AT TR 5 AR A R T R A
70 ~ 105 d #BH BL T AR AR R oA R A 32
SRR 70 d DLJ5 57 58 7 Ges 1 mse U RN 25 2E T
I o XK AR BB 1T 5, BET600 41 F1 BFT900
4 552 2 F BFT300 41(P <0.05) , FH 5 &5
B i A P R R R R R A R 2E R . 3 b
P ZFMAT R EEHER L ZRARE (P>
0.05) , {H 3% {4 25 I FF 7 250 b = 20K 43 ) 2
BFT900 . BFT600 F1 BFT300, %54 & 1b FfIlE 1c
AT, 52 G 2R AT B B SO in R AR e 42 o
TAN ¥k B <1.7 mg/L,7E 40 ~60 d 1 LA R
il NO, -N Ve 2848 [Tt

®1 FEHEEBES . pH R ENFHENRE

Tab.1 Average value and extremum of dissolved oxygen, pH and temperature during culture period

USLiE| SR WA H TR
Treatment group Stocking density/ ( J&/m*) Dissolved oxygen/(mg/L) P Temperature/ “C
7.32+0.82 7.90 £0.24 28.5+1.4
BFT300 300
(5.40,8.56) (7.60,8.43) (26.4,30.3)
6.44 +0.94 7.73 £0.33 28.9x1.4
BFT600 600
(4.57,8.33) (7.30,8.38) (26.0,30.5)
5.64 £0.98 7.23 £0.33 28.6 1.4
BFT900 900
(3.34,8.21) (6.75,8.24) (26.1,30.2)

TE B R P M + i 22308 (V)

Notes: Values are means + standard deviation( range)
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COOCOCOOOOOHHHHMHHMHH =
COCHNWERTIOAOIRXOO~NWRTIO I
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Fig.1 Change of Alkalinity(a) ,TAN(b),NO, -N(c) ,NO; -N(d) ,FV;...(e)

and TSS(f) concentration throughout culture period(n =3)
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Tab.2 Growth performance of Litopenaeus vannameiin different system(n =3)

SR B P ZOREIK YR H FERTES R FrEAR
Stocking denisity/ Yield/ Final average Final average Survival rate/ Feed coofficient Specific growth
(RB/m’) (kg/m®) length/cm weight/g % eed cocthieren rate/ %
300 4.08 £0.63* 9.94 +0.24* 16.07 £0.26* 84.59 +8.83° 1.31 +0.33* 4.63 +£0.44*
600 5.45 £0.48" 9.10+0.01" 12.25 0. 13" 74.26 +6. 66" 1.44 £0.40° 4.18 +0.26"
900 5.25 +0.56" 8.50 +0.65° 10.61 +0.13° 54.95 +4.23° 1.82 £0.62" 3.94 0. 12"

T : FIFIPRE AR RER R 22 5 B35 (P <0.05)

Notes: Data in the same column with different letters mean significant different (P <0.05)

&K Length/cm

HEBE Total plate count/(10%fu/mL)

BB Body mass/g

12 _a BFT300

11} —*BFT600
—A-BFT900

10

9

8

7
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5

4

3

2

40 50 60 70 8 90 100 110

22
20
18
16
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10

(=T = ]

WFE] Time/d
(a)

18
16
14
12

10

—a— BFT300
—e— BFT600
—A— BFT900

40 50 60 70 80 9 100 110

ff /8 Time/d
(b)

2 ARAZEEFGTEEANINERIERENENL

Fig.2 Change of Litopenaeus vannamei body length and mass at the different density

—a-BFT300
——BFT600
—4—BFT900

FHFEEE Bacillaceae/ (10%cfu/mL)

0 10 20 30 40 50 60 70 80 90 100 110

WFE) Time/d
(a)

25

—s— BFT300
—e— BFT600
—A— BFT900

0 10 20 30 40 50 60 70 80 90 100 110

wFE] Time/d
(b)

B3 JAKCEEMFAFEHEREZNLER

Fig.3 Variation of amounts of total plate count and Bacillaceae in each group
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3 e

3.1 FHERFRIEZE B XK AR

FI SR TR R S5 57 0 TR 1 S o R AR T
FEBREE , (EAH BU 5 75 40 1, 1 55 48 1813 FE 1Y) Bl 32
B, FURTADO %" B 53 & BLAE & 7K 58 4
MRS, ETE 70 mg CaCO,/L LA |, pH=
7. 38HYA M T A RO IR 28 1A T 8 RN il £k 28 AT
(AR , 7 A 1) B 7 B 22 0 B BE I R R TE
100 mg CaCO,/L Lk E") | [RmF 3 37 B A9 A K 1
B LA S AR RE g o 2 Bl 2 73 58 /K AR 2 ) 2 5
T T HE N, BR eAE 5% 5 P s 19 A i f 78 A ) 22
%50 PO B B R AR AR O L, FEAR
B HT 75 K 3 AIm R 25 A R, EEER 2
FRIAHTH 3 A Ab LT B — 3 e W B R
FOAE A L R BT DA SR B o R rh i A
B, $H81 RZ)a, T AR E RS
PR AL 6 J, TN A T K, 5 P R vy, 13 W o
R, RS b o R T 5 1 #E IR SR £ T LA
o3 P P, BT R AR

THKRZG R MBEH R BAEESS
FFRF KR TAN F1 NO, -N ¥ B o @55, DT X 5%
BT A T AR, B 0 5% 55 XU . GAONA
2L DRI S AR Dy R AR Y 3R B K A T D 4
FHIKF- ) TAN # NO, -N ¥R Ji2 , (HAL A — L fff
GE R IAE 2 B I K A4 F7 8 R G (U S
FEAN R A R AE O 32 5 0 K A B 7 =X, B A
B E A, 24558 13 TAN 1 NO, -N
TR AW B, Vil 5 ) 260 W5 F0 25 FRUAT B 14 ¢
SEysim A TR F R MW AERK A
R BEARA DL, W] BEAR TAN ik B2, (20t
NO, -N (1 S AR A A Al 35 21, iy HL Bl
FRAE R ) THE , TAN H1 NO, -N (i B T = o
LIN 26U RF S S PR FE O 15 #) LA B XoF AF 55 9
ARG NO, -N “ZA2WEEAE 6. 1 mg/L, AR
7% H1 BFT600 1 BET900 WiZH i) NO, -N 5 = ik
PIRF IO, H R 2R 5 36 ~73 X
B, BFT600 Fi1 BETO00 i £ #H X} F BFT300 4 %5
L MR R 2 RIE 2, 2 B RS
FEDL IR F, kR A AR
(AOB) , RGeS 40 H T AN R [R) AL A 8 7 TAN
¥k AOB AL B NO, =N, BT DL 30 T A ) A
(1) NO, -N FUE IS, %l B 2 R SR pialy ok —

RS o DRIk, ) i A 750 A ) 22 0k R 3 il
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Effects of stocking density on water quality and growth of Litopenaeus
vannamei during construction of nitrifying biofloc system

CHEN Wei', TAN Hongxin'*, LUO Guozhi'*®, SUN Dachuan'?”, LIU Wenchang'

(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306,
China; 3. National Demonsiration Center for Experimental Fisheries Science Education, Shanghai Ocean University,

Shanghai 201306, China)

Abstract; Three stocking densities from 300 ind/m’ to 900 ind/m’ were applied under the conditions of non-
drug use, adding probiotics and zero water exchange during the construction of nitrifying biofloc system, and
the effects of stocking densities on water quality and growth of Litopenaeus vannamet and the suitable density of
culture were analysed by ninety day period of indoor seawater culture. The results show that: In the process of
constructing nitrifying biofloc system, the water quality of gradually declined with increasing density. For
example, the DO of the BFT900 group dropped from 8.21 mg/L to 3.34 mg/L, pH from 8.24 to 6.75, TAN
rose from 0. 08 mg/L to 1. 64 mg/L, NO, -N from 0. 10 mg/L to 10. 80 mg/L, NO; -N from 0. 54 to 153.70,
rose the differences of the above indexes in each group were significant (P <0.05). After the transformation
of nitrifying biofloc system was successful, the water quality indexes of each group were in the suitable range
for shrimp growth; The survival rate decreased with increasing density. The survival rates of the three
treatment groups ( BFT300, BFT600 and BFT900) were 84. 59% =+ 8. 83% , 74.26% + 6. 66% and
54.95% +4.23% respectively, and there was a significant difference among the three groups(P <0.05) ; At
the end of culture, the average length and weight of shrimp decreased with increasing density. The average
length and weight of shrimp in group BFT300 were significantly higher than those in groups BFT600 and
BFT900( P <0.05) ; The highest yield of BFT600 groups was (5.45 +0.48) kg/m’, but there was no
significant difference with group BFT900 (P >0.05), but the yield was significantly higher than that in group
BFT300 [ (4.08 + 0.63) kg/m’], and the feed coefficient rate increased with the increase of density, and
there was no significant difference between BFT300 and BFT600 groups ( P > 0. 05), but they were
significantly lower than those in group BFT900 (1.82 + 0.62) (P <0.05). According to the comprehensive
effects of culture and the benefit of production, 300 — 600 ind/m’ could be the reference density range for
Litopenaeus vannamei indoor seawater culture based on practical situation during the construction of nitrifying
biofloc system.

Key words: stocking density; Litopenaeus vannamei; biofloc system; water quality; growth performance
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