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41.03% =7.86% 5535 I MR I AFTE 2R = 5 4 B 43.35% =7.57% F1(3.03 £0.59) kg/m’, WF5xZHAHI
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TAE D RIS AR IR 1 5 C 2T AR 1
kg FAkEH(30% ~45% CP) TR NN 465.0 ~697. 5
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FHEER DRI, 38 5 i B O i, 75 77 7 A 40
SEVASIREA O 3, AR S L A SR AL N 3
FRI7K A B & A2, 07 AE v 5 5% B B 5% 1 0 R
( Litopenaeus vannamei ) [ =4 B3 R 4t v HLA &
R

ARSI AE SRR HT I AL BRI, ST RS
0 B A 5 i, R B b S IR ARk D S o e
%, WAL S S5 B A= W) 28R B A A Ak B AR ) 2R
R IRR A TR FE R G K BTE AL A=W 2R
VAT 2 TR 9 235 A 20 A R i 8 1 %) R 1 A A
O, A AL B A= Wy 2R A X0 T S B 2R 9 1 oy ) 4
T RS,

1 Me5I5k

1.1 LIS RIZHE

LG 2015 4F 10 §—2016 421 A (100 d)
TEVLIRAE B 30 T 03 AR 1T SR A = A0l A7 PR
A (5 N IR AT , HE UR A R el i
PR AR5 ol SR Bt (B 1) o R R
H L R BE L AR A (] 1-2) A=k (18] 1-
L1) RO S48 3 T (8] 1-12) o FRFH
WERRSTH 18 m x2.5m x1.3 m, HimsA
—ANEARN 2.5 m R X it o ] A R G
(B 1-3) 5 0.18 m, 5 1.3 m, IR A& A
PIASRRAIETS A (I 14) S is R Rl A kS 1
(B 1-5) T /KR 1 m, A RGRFE AR AT 39
m’ o AR B IE K A L — A R (D)3l 0. 37
kW/h, 5395 30 v/min, [&] 1-1) , DAES KA 3
EEHR SN

18 m
8| |

‘2101 2 3
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1 MEXFERGHFEE
Fig.1 The plan of runway culture system
L4 5 2. JR5H; 3. B 4. SV5 1 5. HFE 1 6. dhRE;
7K 8. HEKAE 9 L UKFE; 10. LW IA I E; 11
MBBR A= 4kt ; 12. “RIR A3 E; 13. BUKEE
1. Impeller; 2. Culture pond; 3. Partition; 4. Sewage sump; 5.
Outfall; 6. Pond wall; 7. Outlet pipe; 8. Inlet pipe; 9. Pump;
10. Bio-floc acclimation tank; 11. MBBR Biofilter; 12. Gas-liquid

mixing unit; 13. Heating pipe

FRUR It — 0 it AT — AN B KA P 45, Ah
BRI 22K B (B3 0. 18 kW/h; it 10
T/h, [ 1-9) (#EKAE (& 1-8) Fn s K4S (181 1-7)
SIS AHTE A BRI AR G, SN E KA
PRI K 2.5 m x1.40 m x1.65 m, 4
ARS8 A A 0 ot (R AR AR 3 m?,
111 — AR TRIR A 26 8 (TAEERBL S50
L, it :3 L/min, & 1-12) fl—A~ A4 4 2 4R 911k
i ( TAEPRFL30 L, 8] 1-10) #43%.

ARWREELLR A 3 ERIEFHE RS, A7
B ES A B 12 DYOKRE RN, BB PR
SRAL( T3 2.2 kW/h) , T 5250 th K AR Fi AR
e b 1 1 4 T B — AN R, B IS
— B A B (B 1-13) K E R YK,
FHF KA i
1.2 KgAK FAbIE

FEF MR K5 3 20 me/L Rk
FEVREE A, 2T EE 12 h 5 HET . WKk (3
JE25) 22 100 H M4 085 A& KL, 2831 7
R -UITERN S R 31 3 AN g5, R4~ SR
MWHEF KLY 16 m*, SR J5 #h 78 H KK IRILER B &
10, BEMBEERR 20 L A9 9IAk Bl I 4 S04 (it
R EIE A K FR 08 R G & OF- G448 , =
Kb 100 g Bkl it , & H 50 g CoH,, 0,/
it 3BTRS, TR o
1.3 IBHIEITFFEERE

AHREE R ER T BTG A W E 1,
2015 410 J] 28 5B il i, MR B RS O (0.8 =
0.1) em, &R F RN 685 F&/m’ . AT —
ANIHE IR MRS BT B R E TR . UG E
FEMLERLET 45 1.5 h IS PR . O a5
TORIFIR B — i, FRA BT A P RN B IE R
Tk R A B) (CP = 42% , g 35 [ 4 EFBE A5 1)
B o

TRy S RIMERL, 43 5I7E 6:00,10:00
14.00.18:00 24.00. {AK/NF 1 em i, $iHE
RBTR Y 10% ~15% ;1R 1 ~3 em B, $1H
AR R 7.0% ~10.0% ;&K 3 ~7 cm B,
B SRR 3.0% ~4.5% ;18K 7 ~10 e¢m
B, B AR 3% ~4.5% (KK KT 10 cm
B, B AR 2. 0% ~3.0% o R T R
RPN SR 2 MR H 1.5 h e
BEE
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®1 HEEENSEXR

Tab.1 The reference of daily addition of glucose

FRIE R K d H b/ H S iH
Culture days Daily addition of carbon source/Daily ration
0~50 100% ~150%
51 ~65 0% ~100%
>65 0%

FREE LR T 0 B U5 — 7K A B (CH,
0, - H,0, 40 =99% , % C 4 36. 0% , "8 U1 /R
ARICEF YR HA R A R A7), /N T
(NaHCO, , 588 & :99. 0% ~ 100. 5% , flil k1 {8 i
BB TARRA G AE ) /5 pH FIBREE . 2
BHES N ] S 43 % 11:00 F1 16:00, H M &S
2% AVNIMELEMCH'®' 1 EBELING Z£'7) 2425 it ik
IR A XIS A K BE A (R 1) .
MR Z 0, T A A, Y pH LT
7.8 I}, #b 78 NaHCO, , 121275 pH £ 8.0, % 3
RAMNFE— IR TG ER o 48 % 58 0 1) A 48 7K A
AN EBRFR Y TSS, A3 Fe W R U i — 1k 3 KoK, #h 3
R K AT o
1.4 #HRHRXESUE
L4 1 JKAERSRAEFUK BTG bR ol &

R 7:00 F§ WIW {4502 S 80K it
S3HT A (Multi 3430, 75 [ ) JU 3t /K pH | 7 ff A
(DO) & JE (T)  #h & (Salinity) . 4 5 K B4
8 :00UKAE, 22 0.45 pum I8 5 8 5 0 2 A
(TAN) , EAHRER A (NO, " -N) filRER A (NO, ~ -
N) IEBERER (PO, ™ -P ) FIAHE (Alkalinity) .
5 R B — YKL 2 T UKL ) ((Total Suspended
Solids, TSS) Fl1 24 {& {& F1 ( Floc Volume, FV ),
TAN 5 1 I 2 2k H1 7K 4 BR-IK 8 IR 3h O B
(7528 ZEAMA] LA OB EE T, BRI AR AR
AFA R NO, TN R A E R N-(1-
ZRHL) - TSy O E YR NO, TN B i I
KL B, PO, ™ -P B 5 2R
FRBRHUOGREVE TR (0 I 2 >R FH 2 Bl 45 75 790 T o
W, TSS SRt E R AR E Y . FV g E
%3 AVNIMELEMCH F1 KOCHBA'' {# F ) )7
P, g R A HC T 000 mL 7K A, & 30 min
J& BRI UTR RIS FV,

1.4.2 AW SR S RS S P

AMERAHNRE WIELENHFRE
AR FEHLE 50 mL FREEK , RAFET - 80 CUKAf
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. SEIRZS W E AR R RIS Y B A R
A BRA A HEAT miE Y .

AR ke mE DNA 3280 PCR 4738 {fi
F] E. Z. N. A.® soil DNA Kit ( Omega Bio-tek,
Norcross, GA, U.S. ) IREUEMLIRAI40E DNA,
(] 16S tDNA [ V3V4 [X 4% 58|49 343F fiI
T98R 4T PCR ¥4, AL 3 K,

MluminaMiSeq M 5§ 34741 FH 2% B R Wk
BB VK A, 18 H bR 2k o (] AxyPrep
DNA Gel Extraction Kit ( Axygen Biosciences,
Union City, CA, U. S.) # 17 4l fk 3 i
QuantiFluor™-ST ( Promega, U. S.) #17 & &, 4li
e /g 7= o AT A N B B IR A TR
[luminaMiSeq - 4 # 47 equimolarand ¥ 7 ¥
58

I PR Ak #3 . Tumina Miseq ) 77 15 5k
AT R AT P, ] Trimmomatic 144X 5
AR YA HEAT 2 A%, %I B L £ £ ]
FLASH AT B4, DR 5 09 I b Bodl e
PEATHEHE 22 2% , 5 BRAR BT ATk e 51) L B A A
B4 o B S 0T 25 4% 5 1 86 2R T usearch 25
BRI A AR 731, e 249 BB B iy 3, 64T T
i i

OTU R £ Ay #r iz K H e 7PkiE OTU
AR B BT A B8 5 S 4 CD-HIT J7 325 L)
97% UL HEAT OTU 532,97 % ARALABE RV Xt iz 4
Ty 2R3 8 1) — DKo e br . Bl S 481145
APERREL I OTU A2 L B A A OTU th 5 47 11y
FeAIRILL B I B> OTU Bkt th AR 741,
[, B BT A AR 7 51 5 Greengenes U4 A 1L
%, 13 RDPclassifier Naive Bayesian 43285880 X}
REFIHAT AR TR 43 HIAET ] (phylum) (24
(class) I ( genus ) 1) 73 287K FGE it REA RYHE
T BN
1.4.3  Fg3EXTERA R PERE I

S A, B AL RS e 58 1 0 HF S0 R/,
M MR A BT AR, IC SNSRI R G 5
P10 9 5 77 g ( Total Production, kg/m® ) | il 1%
& (Survival Rate, Ry, % ) . %7 & 4 K 3 ( Specific
Growth Rate, Ry, % ) 184} & %X ( Feed Coefficient
Rate,Ry.) o HEAXINT

R(% ) = 100 x (N,/N,) (1)

R (%/d) =100 x [In(W,) —In(W,) ]/
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(T, -Tp) (2)
RFC:F/(Wf_Wi) (3)
N RN, 73530 0 2 R A- 15 A A) 1k BT
FH, Ty M Ty 53 B FRIE AR — K MR Jg — K, W,
Wy 533k E] Ty A0 T, 1A B R (g) , F
D RE AR, W, F W, ) D B OR S o
PR BT
1.5 HEMSHTSLE
KHI SPSS 17.0 X B b 47 LI 3R 0 22 00
Hr, LR A5 R - S (E £ Bl 22 (Mean = SD) 3%
No

2 4k

2.1 HEKRMWEL

AREZRGURI 24 h 5 X A5 A B0 AT #b
Rl ARG EUT 2 AN IR T RV i SR R IR
FifE (6.80 £0.70) mg/L, A5 fLTE K 5. 13 ~
7.97 mg/L, & MR FAKOARIIE 5 G0 A) 51 7
P TR FE TR . ZR G0 A i AR R B AT
PREFFRIHKAAR IR EEAE (27. 90 £1.30) °C, 71k
YW 23.8 ~29.5 °C, fR1IE g 55 11 % MR I A1)
2o FREEIIN], FRAE KR pH 2 7.80 0. 13, fif
J 47 (237.90 £67.40) mg CaCO,/L, fEi 2 w41k
T A AR B A R 6 IR A AR R R

TAN #BEEA/E O ~25 d &b T B Be. 25 d,
TAN ¥ i A 555 75 (0. 81 £0. 14) mg/L, 25 ~40
d, TAN V& FEPGHUR [ ,40 ~ 99 d W& AT LT} )5 12
BT RE K (8 2a) o NO, -N WRBEEAEFRAH O ~
20 d —HALTHARKT- o BEAE BAH 5= 30, A
20 d FFif NO, " -N #fe gt [ FFIFAESS 45 K3
K85 (8.08 +1.85) mg/L 5P FRE(E 2b) o
NO, ~-N A1 PO,” ™ -P ¥ B AR 1) R 34 L ([ 2¢
M 2d) 760 ~40 d HRLRFFEARHREE , 7E 40 d DU
FigHeE FF, B % 99 d,NO, " -N F1 PO’ -P &%
Env BE 4% W13k F (207, 13 £ 35.10) mg/L
(22.18 £2.87) mg/L,

FEEHT, FV R TSS (19 & it [7] B 3 i (
3), BRI, E SR 55 ~ 75 d,FV Al
TSS &t HINGENS T e, (Rl 2 5 MR o 1) R 3
hn,75 d J B B S maR IR, FV F1 TSS & A7y

WL T, FEFRTE 99 d I, B vk B 4 ) 3k 2
(53.67 £6.03) mL/L F1(709.5 £95.46) mg/L,
2.2 FEHEEMERNARRENNEETL

HITEl 4 BT, 7ETTKF B, AN 3R G 0 1A],
Proteobacteria ( A2 T[] ) #1 Bacteroidetes ( $ULFT 7
1) — B & & 2oyt #ow e, k2
Actinobacteria( FTZEF []) 1 Planctomycetes ( 1% 2%
W) o TMT7 [THESRAE 32 d FI ST d 0 24
v # Ff. Cyanobacteria ( i ¥ 40 & 1) M
Firmicutes ( JEBETE ] ) 75 77 58 Ji] 1 1A 1) 728 1 i 4
AHARL, FEFRAE 115 d B FBEgE & 5758 32 ~99 d
f=FBE . Nitrospirae (A AL SR BE R 1) FEFRFH 1 d
S d i, FEEEAR,60 d TG FTHES

Hi & S W, GRS b, A IR pE 0 1) F B2
—H B &S E R o W
( Alphaproteobacteria) , & ¥ & 4¥ ( Flavobacteria )
F y-78 I 44 ( Gammaproteobacteria ) 7£ 60 ~ 99 d
M ERE ] ~S51 d pgm . H TM7-3 723758
32 dFIST d I R, O B R
—o Bacilli(ZFAUMFE) TEFRFE 1 d.15 d &
B, 32 ~ 100 d /Y & & B AR, ML A A
( Actinobacteria) 7 32 d NI B HREZ —o
PRI € R 49 ( Nitrospira) 7EF75H 1 ~51 d & —H
RAK ,BAE 60 ~99 d, —HAEHE N,

A AL T (AOB) HI1IE A IR %A AL 40 i
(NOB)7E60 ~99 d W E BB 2L 0 ~51 d 1y
FEHEE (3 2), Nitrosomonas ( I fi§ £k 24 il 7
J& ) Fl Nitrosovibrio ( Wi ALK B J& ) 14 7 AR A,
Hop oAy — 28 T 2l A BRI B R 1 7 R O 2R 1Y
T A SR 2R 8 A A AL A T (AOB) B 3T s o
EAH TR E AL 4 B (NOB) Hh, Nitrospira ( fii§ {1 12 i
W JE) & RTE 1 ~51 d —FAE TR B
HPOR R B AL S ~T72 d, R R
K,72 ~99 d, A ICHBEDZE . 7 — 28R
532 B LA R F AL Al i (NOB) £E 0 ~ 71 d R
R, (H7E 81 ~99 d By E#, 0~32d,
SR Y BB 32 ~ 60 d, S H AL
B = B 2 2 AR IS C,60 ~ 99 d, S LA T
() F BB KA TP 22
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1.0 10
=
g 0.8 2
o v SE 8
S8 / E£8
E- Iz
ST 0.6 B
.2 [ N - ¥
& g / . ] EFGZ JD _
EE 0.4 \ / 28 \
gg / %E / A
s ~ =
o 0.2 \i/ B 2 | \
0 L 0 i’+/ §%§\"i‘-~"i\-
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
FEE R E/d Culture days FHERE/d Culture days
(a) (b)
250 ] 30
~_ 200 A"
St | o2
80 © ) ‘g
Sk Es 20 /
~8 150 9
2 2 /
BT o 15
M tID 7h e e
&5 100 A @ T/%/
5 B 10 .
g 2 v
E 50 ﬂ = ‘;
+/ S b
0 - ._l\-(--l—l—._l—l"/
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
FEER¥/d Culture days FRFR¥/d Culture days
(c) (d)

&2 F3mEE TAN,NO,  -N,NO, " -N #1 PO,* -P {Ish& T
Fig.2 Dynamic changes of total ammonia nitrogen ( TAN, a) ,nitrite nitrogen (NO, -N, b),

nitrate nitrogen (NO, ~-N,c) ,orthophosphate (PO,’”-P ,d) throughout the culture period
Bl R R S 3 AN EENEIME « b2z, K 3-5 [

Values are the means( * standard deviation ) of the three replications in the experiment group, the same in fig. 3-5

65
60 . 800
e
55 A %3 700 1
50 1 58 [ 8
3 45 _ ~ © 600 -
N2 - T / M-c Ng T L
E5 40 ) 1/% X< 500 é/ ’\\/-/{/
¢ 35 | 7 K& L
j%o 30 N T \%— : e 400 I
=2 2 23 /
= 20 £z 300 P
& % = 2 .
15 -/ Ei"g 200 /.
10 &t M2 100 o
5 /-/' ’:’éﬁ /l/
0 m—n" 0 -»l’i
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
FHRE/d Culture days FERERE/d Culture days
(a) (b)

3 FRIEHAE FV.TSS ¥z EK
Fig.3 Dynamic changes of floc volume (FV,a), total suspended solids( TSS,b) throughout the culture period
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100 100
3 80 3 80
S E
e 60 g 60
5 3
= -=
= 40 = 40
=® R
‘@ @ 20
20
# #
0 0
1 15 32 51 60 72 81 91 99 1 15 32 51 60 72 81 91 99
FRFEREL/d Culture days FRARH/d Culture days
= fHIRTERE ] =FEE] =T wHAEN RS = R A
Nitrospirae Firmicutes Verrucomicrobia Bacilli Nitrospira Cytophagia
= G  wBHE] =PRI SIRKREA = b RTBEN AN
(‘J}&anobz‘icterla Chloroflexi Planctomycetes Actinobacteria  Deltaproteobacteria  Saprospirae
- JHERE ] m=tm? =TM7-3 = v AN
Actiggpacteria o Gammaproteobacteria
= T =B = T EN = o TR
Bacteroidetes Proteobacteria Flavobacteria Alphaproteobacteria
B4 FEHEENEEHOEBEEETKRFHSH BS FEHEEMECABEHRENKFEHSH
Fig.4 Predominant bacterial composition at Fig.5 Predominant bacterial community at
phylum level of bio-floc throughout class level of bio-floc throughout
the culture period the culture period

®2 FEBAHNEVEFNHALARERKFHFEETL

Tab.2 The change of abundance at the genus level of bio-floc nitrifying bacteria throughout the culture period

LA T L v 32 .
e Nitrifying - FHE/% Abundance
Nitrifying bacteria
bacteria genera 0d 15d 32d S51d 60 d 72.d 81d 91d 99 d
taxonomy taxonomy
Other 00 00 00 00 00 0+0.01 0+0  0.02+0.01 0.02 +0.03
AR Nitrosomonas (T RSLAHIANER) 00 00 00 00 00 0:£0.01 00 00 00
]
(AOB) Nitrosovibrio (ALK R ) 00 00 00 0+0.01 00 00 00 00 00
unclassified_Nitrosomonadaceae (f)  0.22 £0.33 0.01 £0.02 0.02 +0.02 0.19 £0.03 0.87 £0.21 0.75+0.20 0.06 £0.16 0.44 +0.26 0.44 £0.30
WA Nitrospira (T LIZTERE ) 0.01 +0.01 0+0 0+0  0.01 £0.01 0.08 +0.06 0.79 +£0.95 1.03+1.08 1.06 +1.25 1.23 +1.40
—
AL
(NOB) unclassified__Nitrospiraceae () 00 00 00 00 00 00 0.02 +0.02 0.23 +0.20 0.39 +0.40

T B R 90 3 AN E A T + bRl

Note: Values are the means( + standard deviation) of the three replications in the experiment group

2.3 BmEANIRMAEKER 27.56% +1.93% , B 35 X HF 14T 3 R0 7 5 0
ARIRSZIGAE T T B B 685 F&/m’ 55440 F, & Wk 43.35% +7.57% F1(3.03 +0.59) kg/m’

5100 d Ji5 , & CoH,, 04 + H,0 FILEL NaHCO; #5J0 (%3),

AT R B 41 03% = 7. 86% I

x3 BEAXNTEINLHLBEENZENFEREHERER

Tab.3 Growth performance of Litopenaeus vannamei in culture system with domesticating nitrifying bio-flocs

B g/ EAN 5/ ,

N e O G 7 PR AR R/ %

(F) (g/F) . 3 . .
Growth s Lo Survival (kg/m’) Specific growth Feed coefficient
Initial individual Final individual .

performance . . rate Production rate rate

weight weight
2% Parameters 0.01 £0.00 10.18 £0.51 43.35 +£7.57 3.03 £0.59 7.15£0.05 1.68 £0.21

TE BRI A 3 AT 1P + hrifiEe

Note ; Values are the means( + standard deviation ) of the three replications in the experiment group
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3 e

3.1 YMerE B M E R RT FRIE R X B XY
B X R GHIK RN

R R BESRTE R G, 557 20 TR R FH e Y
FEF B AR B KR R R B s . A
FEAEFRAE 30 ~65 d, B YU I I iy &R 75 ZE4b 78
S5, A REIR IR i A K T 5.0 mg/L, {H7E 65 d
JE AN FEAS I B BT, A5 A 2 8 X344 4k
J G B REXPR A A KSR, A T BRIE AR gt
AAS

B L3S 1 BB AR AR 2 B B0 K 1k
TAN F1 NO, ~-N & F} 5, % 8 i) 7] 5 | 2 4 o o
A IR A K . GAONA 261 ff 5y 6 W] 5 &5
LR FRAE K AT LLZE R OF- 9 TAN F1 NO, -
No {HULA —SERF5T S PUTE 5 25 3 1 22K A 4 5
TH RS ALEE S 7 ) Ak Sy F2 B K AL B 5 5K, 47
SR TAN F1 NO, "-N FRE" 0 A0S R B3R
ATV, B 25 o 2 W e 2R TS, AR il T S R AN T
AR BRI T TAN ¥R B fH & X NO, ~-N 1y fH
S F AR 7 40 ) AR X 15 ARNOLD 21
BTSSR, 55 I T RE TR S R B AT, S 5%
Y A TAN J250CRIG b NO, ~-N B2, i H R
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Preliminary study on domesticating nitrifying bio-flocs to rear Litopenaeus
vannamei

TAN Hongxin'*? | PANG Yun', WANG Chaohui', LUO Guozhi'*”*, LIU Wenchang'*

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Aquacultural
Engeering Research Center, Shanghai 201306, China; 3. Shanghai Collaborative Innovation For Aquatic Animal Genetics and
Breeding , Shanghai 201306, China)

Abstract; This study tries to gradually reduce the addition of carbon source to zero,and to explore the effect
of domesticating nitrifying bio-flocs on water quality, bacterial community dynamics of bio-floc and the growth
performance of shrimp in high-intensive culture system. Experiment was carried out in three runway
aquaculture systems at stocking density of 685 shrimp/m’. Water quality results showed that daily addition of
glucose at 100% -150% of feed,which can decrease the concentration of TAN,but the concentration of NO, ™ -
N was not decreased obviously. When the addition of glucose dropped to zero, TAN can be maintained at lower
level ,and the NO, " -N concentration decreased significantly. The bacterial community structure was analyzed
by using high throughput sequencing technology. At the phylum level , experiment results showed that both the
main advantage microflora of heterotrophic bioflocs and nitrifying bioflocs are Proteobacteria and
Bacteroidetes. At the class level, dominant microflora of heterotrophic biofloc is Alphaproteobacteria, and
dominant microflora of nitrifying bioflocs are Alphaproteobacteria, Flavobacteria and Gammaproteobacteria.
After 65 d, study found that without adding carbon source, nitrifying bio-flocs can limit the abundance of
heterotrophic bacteria, nitrospira was rising, and developing into dominant bacteria. At the end of the
experiment, glucose which is 41.03% +7.86% of feed was added throughout the culture period. The survival
rate and harvest of Litopenaeus vannamei respectively were 43.35% +7.57% and (3.03 £0.59) kg/m’. The
domestication of nitrifying bio-flocs not only saved cost, but also effectively optimized the structure of bacterial
communities, and contributed to better water environment which results in the higher growth and survival of
shrimp.

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

bacterial community
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