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FET EX AR EWMEE F S P L4005 X B & K F0 7K By B 32 0

FORR', ERE T, FEE

(1. VRS PR 700 TR ARTIFE PO, B¥E 2013065 2. MR Al 46 AT 1R /K K 7o Rl i e U5 2
HSIES, B 2013065 3. _EHEMEVE RS KRR E R RS ACE R, B 201306)

O ALY S A R GEREAT FLAN RS SR A SR B, i 5 5 AN R ) R PE 8 B ARG A SR A% R
T AL A W 2R AT R GE AT PLAN RS IR AR A PR REFIK TR D0 B R2 MR o S5 36 08 496 ] — AR 21— i MUA 1) Akt e L
ANBERT IR A (4.80 £0.25) em, (R (0.98 £0.16) g ], 43 h 5 A~ BEAE BE A ORISR AH b, 1047 24 30
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BT T

KEWR: EWRPIIR ARG ; MR AT; FLANEEXTIR; A K5
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PR L X E IR A R, R 2R
LA 2R G008 K BT A I T 3 R 4 TR OR 8 A
(95 o IR A R A LR IR A Sk A TR
WCR R F A A B 1, S e s AT DA PRk 2 B
AR WA R A A R R R A Y
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U BPRS ik

1.1 KIS A0 SEIG i =

SCISTF 2016 4210 A5 HE 11 H 20 HFELL
AN T L K P AT BR 2 /) ) ) Ak R A 4
(264 T, i 45 d,

1.2 EWigitNFEEE

SHEH 4.0 m x6.2 m FRAEHL, FRFEKIK 0. 8
m, 530K 19. 84 m? 3t 10 4>,

SEBG T ARG, 75 55 A G 7K H S AR
() B ARIEK, $hEE 31, IR FUMIH % 16 JLAA
YEE T W TC A e Ak AR o M, LA B 3K B A 2
FEIE (TEEFFEH- 08 A Y0 eeokon)) #EqT A 2
AR E 55 30 K47 20 A& R Ak e A= 4
LY LI L (£ B 10 L 2T 3 4 /K A
5B, SN 10 me/L 1 NH, C1 A1 200 mg/
L (3 0%, B/ N e 1 IR SR EW R, WLk
1) SRIG A5 LB I S A, 1 25 4y 22 141 1w i Ak 52 1
AR 55 90 KA RGTE AL, HEAT il 1k 5 g 3
T X RGN A 2R A R Ge (£ HC10 L&
PRI 3 KA Hp, B 50 B0, %S 40 mg/ L (1)
NH,C1, 5 24 /NBFIE 1 IR =8 EREE, L3R 2) o
[ra) S 55 - A\ 90 5 S ) i A 7R A ) 2R AT )
AW A )E (floc volume,Fv ) 25 30 mL/L,

WASKAE R AR B FE i 1 AR T NI B S g A
AR A 9 DL PR Y X IR R B, A B K R A B
OSBRI R IR, LRI AR AT IR S (4.8 £
0.25)cm , {&JFifE4(0.98 £0.16) g,

JEH-%1 % 1 600,400 300 .200 100 J&/m’ 5
AN EEAL, JEFRIC R B600 41, B400 41, B300 41,
B200 £,B100 4, HLH A P17 FRFE M . (Hil T
A7 KA, To i B0 BB LA I X R A
W, S2BR J7 125 J2 8 5 Bl RE AR R S AR S 24
I IRA (D) TR R RO B (Wy)
FHATHOR . BCEEN IR AT

Wy=W,xDgxV, (1)
A Wy XN ihE, g3 Dy O SR A BT
JE 5 Ve NABOK IR AR, m’,

B TEAES R P A R 2, LR Bl R 5k
TR 22 5, DR I o S B 2 32 05 D) S B 4% T2
PRICSEgR A, FEAE L2 3,

R 56 2 RITFURARMR | S50 B AR I K&
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HE W IE R RA A (CP=42 %, FLYNTE
XTUREC S o BRSO 4 AR, 735028 7:00
11:00,15:00,19:00, 5 UKW g B>t A %)
URA TR (4 5% , T i 4% BR 5% 1 T3 B 3 43 i
o MR T/ R PR A A B R R OO, A
BT AP R4 25 AR MR AN S, 22 J0 Rk
JE PRI R

SR AR AT HETS o IR IE M O B R
b HETS, HETS AR 0.25 mm £LAR Y 9
i PRAT AR ICIE IR , 45K 8:00 1 16:00 #-4E{5 1
U BES RANTE 1 ARG BRI K

x1 a@ELNKPH=FRKF
Tab.1 The levels of the three forms of nitrogen in

the ammonia nitrogen assimilation test mg/L

RARWE  WERREE e e
fif ] Total e “HN%:‘; {?NE
Time Ammonia-N Nitrite-N ate

. . concentration
concentration concentration

%O/Nﬁ 11.22 +0.64 2.80+0.71 0.84 +0.03
Beginning
o
Eﬁl hirf 9.28£0.86 2.99+0.76 0.73+0.16
The first hour
52 /DI 4.35+0.66 2.33+0.13 0.84+0.11
The second hour
5 3 /N
The third hour 2.61 £1.42 2.69+0.75 0.84+0.06
55 4 /N
The fourth hour 1.88+0.94 2.54+0.72 0.84 +0.12
55 /N

The fifth hour 1.18£0.75 2.09£0.63 0.86 +0.11

T BRI + bRif 2

Notes: Value are the means( + standard deviation)

®2 WHUREMNKPH=FRKF

Tab.2 The levels of the three forms of nitrogen

in the nitration reaction test mg/L
2 S j T b
SRR DR Efi7EN S e [
i 1] Total Rk ﬁHN@_’:“‘;{?NE
Time Ammonia-N Nitrite-N Hate

. . concentration
concentration concentration

e

The first day
#2K

The second day
%3 K

The third day
EIEIPN

The fourth day

TE Bl R P ME = PR

Notes: Value are the means( + standard deviation)

43.41 +2.01 0.28 £0.06 46.06 +8.38

2.30£0.13 38.00+1.07 47.78 +6.11

2.52+0.37 20.25+1.64 55.96 +8.40

1.01 £0.32 11.28 +1.84 60.75 +8.09
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x®3 ZHRHFBE
Tab.3 The actual stocking density

LN

b

é?ﬂ) Tmalﬁfi Sfig » Tnitial individual Actual stocking iﬂf’il‘;}
mass/g density/ (J&/m*)

5 o

B400 Z gig 0.98 jjg: ‘5‘? B450

B300 j 228 0.98 ﬁi; 22 B240

B200 ; ggg 0.98 ﬁ? fz’ B130

B100 } ggg 0.98 zg ig B8O

1.3 HmpRESNE
131 KB RAE 5

TR B WTW 452 S H0K B
(Multi 3430, 4[5 ) W & 77 58 W K 1 5 41
(dissolved oxygen ) . J& & ( temperature ) , £ B
(salinity) ,

TR EAF 03 i O S B i K A 50 mlL, 28
0.45 wm JE R U8 5 2 % A& (total Ammonia-
N, TAN) , W5 MR EE & (nitrite-N, NO, -N) | fE R
EH A (nitrate-N, NO; -N)

TAN ¥ FE 19 I 5E >R FH KRR 44 4 Ak i
NO, " -N ¥ B A 5 SR I 4% & — i o3 66 B 1235
NO, "-N ¥ J i I 7€ >R ] B 5% 36 )50 (WL GB
17378.4—2007) ,

Dy TAN ¥ B2 ), 8 o 5% 78 91 18] /9 pH K
- AR AR B T = R
1.3.2  FLAREERTIRAE KRR p I

SEYS AR, B S K At BE AL 455 L 4 I 6T B
50 FIE 1 U LGRS IR T i ARG, IR0
o

S EE IS 10 5% S SR GE M LA X R Y
P4 (Production , kg/m’ ), I i} & 7 G E
(Survival Rate, R) 41K 3K & ( Length increase
amount , AL ,cm) AR & ( Mass increase
amount, AW , g) ., IHEAXINT .

Ry = 100% x (N,/N,) (2)
AL=L, - L, (3)
AW=W,- W, (4)

A Ny NARI IR s Ny IR IR R SRR 5
Ly LRI ems Ly B HEXTEMA L, em;

Wy g R X SRR IR, g3 W S0 B X 344 St
i, g
1.4 HiEsSTELE

R Excel #EAT %04 70 M7, SE 5645 3R -1
{H + FruEZE (Mean +SD) Fx, KA SPSS 19.0
XHRAIE AT LR R T 2500 H

2 4k

2.1 HMUBRLEYEFARGEHFARFTEAZETH
KRB

FRFHIECA 24 h TAERIE XL, AS 8] B s A
KA T S AR, S e U () R AR PR FRTE (7. 58
0.31) mg/L [ R 7K V-0 FR 8 L PN 4 15 A7 Hh B 4
TE S I6 HA [R] 30 3 B in A b B A T NP IA 28
C TR AR FFKIRTE (25.7 £0.84) C . FRFA M
[E) 7K A4 pH fRFE7E 7.89 £0.21 LU FHEARE 7E L
RPN IR 3 B AR R LN

A B - S e 00 A R R A R A I ]
BT, Rl TP 408 + AR 22 ok R s P
BT A B AR KO o A SEI0 FF IR AT, E it
90 d G A ALY A: W) B R G5, 8 1 B A R
AR PR R B R KO, DR P A R R U
Ak o F BB

AR EA AR T AR E LR EEER
(P>0.05), H:r B8O 3k s /), B610 41A V.
PR R UMk B 5 Hofh 4% 21 22 1) S B0 3 v 25 5
(P <0.05) ,B450 .B240 . B130 Fil B0 = [a] - TG i
(P >0.05), B610 fil B450 21 Ay filEaLh
R E R IER K, HHIEK & B610 > B450,
B240 . B130 71 B80 ZH i iz £h A Mk & = ML <,
Hi¥ K& B80 >B240 >B130, 74,
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x4 FHEHBEN=SRKE
Tab.4 The levels of the three forms of

nitrogen in the culture period mg/L
o N HIREh A
EATERE  wm TR
ZH 5 Un-ionized Rk E oL
. o Nitrate-N
Group Ammonia Nitrite-N .
. . concentration
concentration/  concentration L.
variation
B610 0.12 £0.06* 0.24 £0.15* 20.16
B450 0.11 £0.06* 0.14 0. 12" 1.44
B240 0.11 £0.06*  0.13 £0.20" -6.98
B130 0.11 £0.06* 0.17 +0.26" -3.53
B8O 0.12+0.01*  0.13£0.19" -8.74

TE BRI« dRife 22, RSB A FOr b AN TR 7 Bk
FRZEFLFE (P <0.05)

Notes: Value are the means ( * standard deviation) with different
superscripts in the same column are significantly different from each

other( P <0.05)

B8O £ A4 2 2 e B BN A, oAt 4% 241
EE TR AL, — F AT B R,
(ELRE SR B S 300 v AR S 1 R Ak T ARk T
(I 1) o FRAIIIE], 25 %65 J3E 20 1) IV A 19 R K F-
—HAT LR gl E R R BAR (18 2) 6
FRFEAT 24 K, S AHRER R R B ETHEH 24 K
Ja B610 4 EIHEHE T A, HoAbss AR L2 B

——B610 —=—B450

e TFHEIKE

Un—ionized Ammonia concentration/(mg/L)

—4&—B240

TR (E 3) .,
2.2 WHUBEMERAREHFABFEZETAL
PRI EKIER

LGRS B A A K 3% K & B240 > B130 =
B80 > B450 > B610, ZORMAMKRK I, 3@ %
W4 (B610 Fil B450) Z ml = RH A B & (P >
0.05) , 5E K% B 3 41 (B8O, B130,B240) 2 i)
2 (P <0.05),fk% & 3 21 (B8O, BI30,
B240) Z [ 2 A EE (P >0.05) , WK S,

R & 8 i & B240 > B130 > B8O >
B610 > B450, ZAR AR I, 38 %% i 4
(B610 F1 B450) Z [H] 2= F AW (P >0.05), 5
AR BE 3 41 (B8O, B130,B240) Z [H] 2 57 i 3
(P<0.05), {R# 1 3 4+, B240 5 744l
(B8O .B130) 2 [A] 2 5 7. 2% (P <0.05) ,B130 Al
B80 4l A= RAEE (P >0.05), WEKS,

B240 21 (1 77 FE Hh 7F %51 42 d ) b 2 A5
B, AERE KRR KR AR A R, KR 3R B
FRIRIENAS A S B FLAR X IR K BB T, PR U B240
SR

B130 *—B80

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 4

-0.05 FEWRE Culture day/d

E1 FEHEESFRKENDHETE

Fig.1 Dynamic changes of the un-ionized ammonia concentration throughout the culture period
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——B610 —=— B450 —&— B240 B130 *—B80

AR 2 O B

Nitrite-N concentration/(mg/L)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
FEWRE Culture day/d

2 FEHETHRERRENHEE

Fig.2 Dynamic changes of the nitrite nitrogen concentration throughout the culture period

el —— B610 —=—DB450 —&—B240 —>—B130 —*—B80

— T -

50

40 /’

30

SR = == SR NI = =X 22

10

TR R IR

Nitrate-N concentration/ (mg/L)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
FEWRE Culture day/d

3 FEHETHERRFRENIHEE

Fig.3 Dynamic changes of the nitrate nitrogen concentration throughout the culture period

%5 REFMBETANRI RN EKER

Tab.5 The growth performance of Litopenaeus vannamei at different stocking densities

. S B 25 AN UNUSIS (LSS A e PRI i
415 LRA MR
(:’ ” Actual stocking density Final individual Length increase Fi 'I individ IJ‘EE‘ y Mass increase
roup /(RB/m®) length/em amount/cm nat fmcvicual mass/ g amount/g
B610 609.98 ~611.52 7.5+1.97¢ 2.7 3.96 +2.66° 2.98
B450 446.43 ~449.51 7.6 £1.50" 2.8 3.67 £1.89" 2.69
B240 233.50 ~239.67 8.7+1.67° 3.9 5.49 £3.12°¢ 4.51
B130 128.58 ~131.15 8.5+1.79¢ 3.7 5.12 +2.87¢ 4.14
B8O 82.29 ~83.32 8.5+1.86% 3.7 4.99 +2.71¢ 4.01

TE BN P ME = bRvfE2s, RFVER A LI bR A AR TR R 255 235 (P <0.05)
Notes: Value are the means( + standard deviation) , and date with different superscripts in the same column are significantly different from each

other( P <0.05)

http: //www. shhydxxb. com
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TE1E% |, B240 < B610 < B450 < BI30 <
B30, B240 45 H A A H LM B EMEZEF (P <
0.05) , H4x %40 ( B610 . B450 . B130 FI1 B8O ) =[]
TR E®EZSR (P >0.05), /& I, B610 >
B450 > B240 > B130 > B80, j=itfitlam e,
Rt I, , L4555 B =22 [) A A R 3 1 2
(P<0.05), WL#E6.,

*6 AREFHEZETNMENTHEFEERM>~E
Tab.6 The survival rate and production of

Litopenaeus vannamei at different stocking densities

%] Actual stocking 7['?—{57%‘ }tm
G densit Survival Production
1'oup y 3
SR/ rate/ % /(kg/m”)
B610 609.98 ~611.52  79.87 +19. 37" 1.93 £0.46*
B450 446.43 ~449.51  94.65 £7.57" 1.61 £0.19"
B240 233.50 ~239.67  61.94 +1.00* 0.80 +0.03¢
B130 128.58 ~131.15  95.49 +0.27 0.64 £0.01¢
B80  82.29 ~83.32 100.0 0. 00" 0.48 +0.02°

TE B RR A IE = dRif 22, RSB A F b AN TR 7 Bk
FRZEFLFE (P <0.05)
Notes: Value are the means( * standard deviation), and date with
different superscripts in the same column are significantly different
from each other( P <0.05)

3 g
3.1 HFETEWMMAEEMEERSKEER
A

FRIE IR FEE DL K MR AR I 5 A L
Wy o3 ik B e 2 7= ) A KR R LR 1 @ MR S 1
LML AR, AR B T @A L fr, B B 1
FRVVE, BES SEB AN o Mk A rh 1 RS
B WSL I AE B TR 5 F i A R AR
PR K A Sl £ A R 2 Al DT 5 S A
AL Xt R R B OREAR T A SR
], AF B 7 =W BN BB BRI, H R R
RRIENGE K AR B T2 B BT, w AR
A AANTE AW 2 A A E R R A K AR
FEMBERAR™ . EARAR B T & B TR A
gy (H MBS IR B R R T, A [R]85 B2 1) 97 B 1t
TR T RASEAAERFAE 0.2 mg/L DUT, B Rl
P n] AR A i HE 2 5 A U, PREF 7
FHIABE Y 2 R E o

PAH R £ R A R A R R R '
P T 14 A 3R PR T A R A A
BETEFR A I R 2 B S R R A B8R
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THRER A SRR A KRS K E , L
B PR AR 25 55 %I LV Hh 1 I i 2 45 A, iRl
W ER IR EARR T, 33X 2 i AT IR B0 1Y) 2 R
Pz —" Dok b R gRammiat | I SRR ER
RABEAE 30 d oAy B, SR iR BTt LR &
T TR SR ARy R R ep 0T L
0 3 45 AT T 38 S 5 A 1 TR AR T, R g ol 0
THPRER A MR B 55 J5 B WA R b A = %%
1B RR IF H— B R ARR IR, A R £k 4
Sl It SR XTI K EIET, X 5 R IR
B 2 R R 2 T RR R /A 0%, OF A
AL — BB 8 i, AL OR & T R 92 [
b, X T A R A, AR S2 R,
T A PR A 4 TR R o o, % B SR A o rh
AR ER AT B, (HHR 55 b F B AR o
o B610 %5 B 41 WA R 4k R 1 T % Wk
(0.24 mg/L) ,iX S5z MK, KPR ER
IR A o Hl T Al R i 20 L i Y
A R B 22 A B

SERE I AP AR, S i AR K
IR A R A R SRR AR RS , 8 o ) Al A AR
PR R 3 AU A R A KAk . (B2 T
FAHAAE T — M SR AR AR 2 DR BT, TE 7K ™
FRPA AR P K, F2 B F R A A A K s AU
AR R A, IR A B IR TR A, %
4 B (E AT (220 mg/L) |, R AT L4322 — e R
MRRER AR B — B 7 , A Ak R G P il R
RN T AR R LT, FEAR LR 3
M FE 4 (B240 \B130 . B8O) #1 HH B T it K,
FF H A 15 % B 41 (B610  B450) [ 3G i Bt 4%
N X ATRE SRR IHES 1T A C. LRt i
£ K 8:00 F116:00 ZHETG 1 Uk, ol LLABRKH 1
WAREK, AN OHES O F S ST R — 4
PRAARI, 25 5 3O AR AE F A B, — 35 231
R ER AP AE I R AR H s s B AN 2% 5 441
SR AR U B T A MG, 1T v 8 B 4 P T 48 R o
R IR ER BN RPN

25 BT, FRAE W BEAE 80 ~ 610 F&/m’ B, il
AT A=) 2R T 2R e % A 2 22 FH I A 1R 4k 280 AT
DA A E MR (0.2 mg/L) BT, BONERSE,
LG EERT M R A KR E T R AP IR ER, PRIIE
FRPUATI R, ML R G Tk 4 i HETS v] LLkE
1R FRAE T KRG R R B B R
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3.2 FEFTEMNHEHUEENLAREZHAME
POELHANE = 0p=A |

FLANEEXTER (9 6 B SR B 2 B 2 &R
(A5 ], AN () 7 7 A X6 7 0T 1 92 1l o 35 )
TR RCRANA] X i B T S5 5 ) AR, T
R B LAt iR a8 v, HL s R A A i 57
S FEAUAN R A 1 ~3 JB/m’ | 22 J5 il 2R 745
2, FRAHHIERE T 8 ~ 10 B/m’ Y FLgh Xt
WG E NG 5T 45 o S A 58 22 57 D )57 B
B Y R R, 5% 78 4% B L 50 ~ 300 B/m’ R
%[25] N

2R AU A% G5 B oK IR SR R 5T L
YRR A IS B SR A T, FRE 67 ~ 118 d, FR 5
BRRE 90 ~ 180 B/m’ NG R 77.5% ~89.6% , i~
1.2 ~1.6 kg/m’ , S EFRFE BBy 150 B/m’
SRVFIRSE P HGE T AR R IR R W R T R G R
JUERTE X , 8 3k 35 e 5 R 4R 7K BT, #54 113
d, FR5H % B 200 ~ 600 F&/m*, X} 1 7735 R N
25.00% ~75.30% ,7/= &} 1.53 ~4.01 kg/m’ , f%
HEFRBH S E Jg 400 FB/m’ X450 4l T A A
PEPRIK IR GE 7R G5, 191 18] 58 128 A H 08 3 4k 15 7K o,
Fih 86 d, FEHH B FE 500 ~ 1500 B/m’ , W UF %
H41.8% ~86.3% , /" 5.2 ~6.9 kg/m’ , it fE
FEAEH A 1000 FB/m’

ARSI T i A R A W) 2R 1A &R 8 v SR A LA
VXTI 38 ab K R TR AE P A S Ak SO R 4 R K
Jit, FAE 45 d, FRIEHE 80 ~ 610 FB/m’, 77k K
61.94% ~100.0% ,77H 0.48 ~1.93 kg/m’, H
H B240 21 57 5 J 0 b I A R AL, e b KA TR
B, KR AN ER B2 Y R B AL B T LA T
IR R IE T, PR I S5 B A7 1 58 F0 7 s A 11K, F
TEAR IR b R % T T, K BRZ A T
B, T LA 3 A7 15 28 I 75 58 2% 5 T e i R 1K
A SRR I M. 3 Ah B B240
WG, S HWAAE R 2E R AR E, XRYITE
80 ~610 J&/m® ()% FE I [ Py , = Sk it B T i
B, XIS 0 IR M B R S
) S NI o 3 i 5 (A | S o NS o S
BTSSR, X SR RS A R
REAK, MR IR, B R0 1040w 2k P RE
TR, AR RGN T KRR BG4 6l
Pem TR LR, R A Y R R G
/D T B TN N, (50 75 7 B A BRAIG L 57 G #R AR

AL (H 7 i A RN AR TR R K IR B AR 5, 3%
A RESTE PR K IR G AR G A A AR A
Ko ATEAHHCARER KI5 58 22 55 i1 By OB 0E LA
THACRAE 1) 22 1A R G AN 2 Ry — o S B 3k
e

B240 %% B 20 (4 PR 1 K 1 R A F 49 o 2 02
JIT A B FE A e 1Y, OF H L ZORAM AR R AR AR
5 B130.B80 Z R A%, 5 B610.B450 = &
3%, 3 H B610 411 B450 4 iy {4 i 1A K 25 5
ANWE . L, LGN EXT IR TE 80 ~ 250 &/
m’ 2% BE T Y, (A A e 1 K e B 2 R L T
KT 450 ~ 610 J2/m® %5 13 1 Bl P4 140 K A0 i
AR, KR 5T T g SR e W L
YT AR R B 5 R 5 BRORH G, B SR A
JE R, o R A AR A4 o B 1 R B AN AR S
By, 80 ~240 F&/m’ %5 Ji S I Py FLAG X R 2R K
H A B A DG, X AT B RN AR M) 2 A ) R
HNFEAE A . SCHVEITZER 25 738 T %t 4F
AR E A Y R BE N E SR A SE . AL )
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Effect of different stocking density on growth performance of Litopenaeus
vannamei and water quality in nitrifying bio-floc system

ZHU Yichen', TAN Hongxin'*?, LUO Guozhi'*”

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

Abstract; By nitrifying bio-floc system to culture Litopenaeus vannamei, and by setting different stocking
density, the influence of nitrifying bio-floc systems was explored at different culture density on growth
performance and quality of Litopenaeus vannamei. Some healthy Litopenaeus vannamei in same size [ body
length (4.80 + 0.25) cm, body mass (0.98 + 0.16) g] were selected to culture 45 days at five different
stocking density treatments. The results showed that: In the range of 80 —610 ind/m’ density, the nitrifying
bio-floc system can control the Un-ionized ammonia and Nitrite-N near the warning concentration (0.2 mg/
L) ,which improves the environment for health growth of Litopenaeus vannamei and ensure the survival rate of
culture, and in addition, appropriate sewage discharge at the system can avoid the Nitrate-N concentration
accumulation too fast in high density culture; In the range of 80 — 610 ind/m’ density, the survival rate of
Litopenaeus vannamei declined with the increase of density, but the yield increased with the increase of
density.

Key words: Bio-floc culture system; nitrifying bio-floc; Litopenaeus vannamei; growth; water quality
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