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JL49E 3T HR(Litopenaeus vanname & Th 7k Fr &
FEXEMIESZAREYR S

skeEx ' o &Y EWES FmKS 4 #°
BEE Y HAEY TAEMY I

(1. BIRgEERFRT=Sg a2t BiE 2013065 2. BT /KEMEA S i Es TRMZT O B 201306;
3. BERALE(PENREARAR B 2012035 4. BIHZEBIXOKEEARME W I 201499)

HE H T #4943t AT (Litopenaeus vannamei) 7x 78 1 #2 o 4 B R A AR B N R B AL E A A

W EEM SRR ER, RECEAT 46 d WEER A YRBEAEE EIHAMA AN, T3 A0
RO BB R S MNARLENRAEY, XA TFENFFE, #iT 16SRNA X FFHEENF %
XA MR B N AT S AT, AR E R A AT, B RE T, EITK
FE, SAFRMELLEEHR 10 NEEXH, Ed, T HH T (Proteobacteria) FIr i F & . il 48 A,
N EEAR S KB, w0 e H [ T(Nitrospirae) 75 £ JE W AN B MU A B LI 2 B (B3 4.3%), W EHE
W 16(0.33%), R FMZR, L5 7 H 41 #HLHE, H+ HATH E(Pedobacter) % 4 3t f %
&, /N & EParvularcula) iy KM H B, — % F F 137 10% 04 _E, 5 1 22 e 5 & (Nitrospira)
HEZMHBE, EEFEME FEIGFY 431%) 22 5 T U E 4 W16 (0.28%), #E ER AL
S (AOB) ¥ £ E Ll h 1.70%, #2E(NOB):FH Al A 6.99%, RA&FE+EXLALN
THBANKEN. EMRBEBUMEN NS HEEFE, MAESRARE, THRERFEITK
RAWAT . A WREHMER EEE LBHAT, THEMEIRT, WES N ERLHH M

AFERRNAEREFERE, Akt EKE RS £ RS NS E,
XA JUAEXTES ;. MBI IRFE; E MRS, AW, AWMLY, AKRFLEE
FESES Q938.8 XHFRIAAEE A XEHS  2095-9869(2017)05-0073-10

L&A 75 XTI (Litopenaeus vannamei) X FR 1/ 25
XPUE, 2 3 X R SR 5 A B A — G R AR,
2010), BEE ML EXTIRE A TR R A S, 57
B 7K 5 0 A R R B A 3 3R Ak 45 [ R0 25 %o M % B T ok
F14) DRSS AS BT 0K o 2 260 R I il 7R SR 175 e %o M 5 K %
W RN R, R i R RS Y E 2
— (CEAERRAE, 2004).

EAT, oot iR 0 Y A S FR A 0 R EAT TR 3R
CREWESE, 2007) ., FEETEIRARLY) (> AREE, 2012) L1
FAGH K F258 (Zhang et al, 2011)2%, Hodr, LAYk
TR A% U Ab B RAST ARG PR K 3R 5 T2 R FE D R 3 ThT
T B HE P I 25 Bk AR rh U AR RS PR AL, 2 e K
J e A B T 22— (BEE A, 2016). AW R L
AWt E TASFE AR K, HIE R X F2E W

IR L R R B H PR ETF(2014)5 5 5] BT B E AR (35070 1) AT R R
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v, — 2 AR B8 FH 85 >R FH 2 0 ik th HL A Rk D R A0 T e
P ATHERR R 57, R RIS AR - 2 Y A
SRAEME . 5 7 PR LA (T 2R | AR BTz 1 o

A W TR B A W A 26 A A RN P B T BE T Y L
B, it FAF 5T A= PRSI e HLER K6 AT 2 35 Y ) 1 A fit
AL B B N, i H A AN [ 25 1 AR R K 3%
ARG EHARFE L FE2FEXN TR KRS
AR LAY 2 FEESEAT T HRGE o Schreier 5§
(2010)HIF5T T B FR/K 258 R Ge b AE W ug i 1 i =9
ZFEME; Wold 25(2014)BF 5% T 1% £ (Gadus morhua) i
KGR K IR0 R G W e W 2 R 5 R e 155
(QO1N)X A A W HE G PR /K SR8 2R G2 N T A= W e I 4544
PEAT T 0087 5 2Rk SFAE(2011)i 53 PCR-DGGE #4734
TG K 37 8 7 G0 A W0 06 b 20 B TE TR I 25 R AR A
TRIFIKAE Q0T DBFSE T MG K IR 51 R Ge 4 W 8k -
HERETE Z R AR L, SR, R AU A e A
A e — e A B A T IR B HURE T A U8 A8 A [ 3
7 TR . WA AN AT SRR, AT e
FETERRES, HX 7 BT AR WHRE .

AWFFEiE I 16S rRNA J K w3 iy ek, A
3T FLYA T X R SR 5 o B v B =S AE g2 (DL
R AR AE DG ) W T AE ) 2 A6, T X IE A N A [R] 356
D7 B W) 2R A T EE A, DU RIR AT i
WIE AR 0 AVE FAATL B KO 4 158 X A W 8 25 1 A S R el
HEHR AL BS K

1 #R5F*®
1.1 EHEEARER
ST 2015454 A 1 H—6 A 10 HAE FEZERIX

Biofilter

52 AN BBl AR

52 Plastic skeletons

SR HEAT , LN ER O KA SRR . SR
MKEN 1.4 m, FRAKEZ 0.43 hm®, FiAT 4 H0f
AW ENL(ERIFR 14 h), B4 20 M2 RFFRE
AU AR AL TR, BRI 2y 50 TR . BES
Y Efi(letalurus punetaus)20 &, M4 o e HlE =k
P as LA K FRAE (K 1), FRFid B bR dsm
BRI K, LA AR ARRE 1 Uk, FRAE S R IR
A MR AR KR AR EE 4 i (981 0.17) cm/ I
(5.43+0.25) g/fe. SCEmibim], SEIEKIE AN pH 24k
JLHE R 25.3-33.8°CHll 7.81-8.61, FEEFiEh1s
PR . B BRI A R AR e KR A Y [ 4 il
3.09-4.15 mg/L. 0.70-1.06 mg/L Fl 6.34-8.33 mg/L.

HEWIERE A 1.4 mx1.4 mx2 m [WARB2L85 K, ik
B 0.2 m = UCEERL, JEARIEREE S2 R 1 mx1.8 m
IR E AL, AR 1)2 1 mx3.6 m 99K 4
MR, HARPEEE T B AW 22 AT . K IR (TR
1.8 kW )K= 58 i 3 K il R P8 E RG0S, 4T A
TR ) A3 A5 B4 2 AN K A iR 20T, T0ACEE
2K O HEA TR SE . W uEa% 4 A 25 HIF)A,
E ey e i

1.2 HmRESLE

121 HERE FRHES G, KA uERy, 4T
TR E AN, R 1 T R AN Rl T A R i
L FRRFEAL B BE R TRZ 20 cm, R AR EEAL B IEEE
JEJECHB 20 om , b T 52 SR AR 4 R AMI N P A0 3 A
IRV ANTORY, REFEGBRAAET 10 ml K
WELEN, -80CHR AL, &AM
L EBE P (SN, AR AN (SW) L T R P A
(XN), TEREEAMUXW), RN TTRYI(D).
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Fig.1 Technology flow chart of the recirculating aquaculture system for L . vannamei
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Tk A FLYNIE X IR (Litopenaeus vanname G 3 7Kk 3% 5 3 H: B X A 9008 2% 0 ik B0 iY 2 RE 75

1.2.2  ##5 DNA ##23  LHE&A FFREL 0.2 g ¥
A A 5 ml KSR EL AT, IfA 1 ml SLX-Mlus
Buffer 2% & Fl1 100 pl DS Buffer 2k, 70°CHFH
10 min, ZEj&. 3000 r/min > 3 min, WHL 800 pl I
THRZE 2 ml .08, A 270 ul P2 Buffer, i#jiE
RS, VKEWEE 5Smin, 4°C. 12000 r/min 2.0 5 min,
B FEWE 1S ml BOEY, A 0.7 5 RBUI
WEE, JR2), 20°C FACE 1 h, 885 4°C . 12000 r/min
B0 5 min, SR IR &(E.Z.N.A.Soil DNA Kit)$H
ZE Y H 4] DNA, 4031 Qubit 2.0 FIBiE H e
JEE A DNA HRJE

1.2.3  16S rRNA % H # PCR ¥ 3% PCR Y4k H
WEi A% 16S rRNA 5% . Ll
341F5'(5-CCCTACACGACGCTCTTCCGATCTG-3")
MR W51 % 805R3'(3'-GACTGGAGTTCCTTGGCA

CCCGAGAATTCCA-5"), HIT PCR ¥4 16S rDNA
B B AR TR AR RS A BRA A . 3735 B
RZ N 50 pl: 10xPCR ZEE 5 ul, b RS 1445 0.5 ul
(50 umol/L), 0.5 ul ANTP (10 mmol/L), 0.5 ul Tag DNA
BB Unl), AR 10 ng, IIXGEKEZRZE 50 pl.
RN FRT: 94°CHAEME 3 min; 94°CASME 30 s, 45°C
Bk 20s, 65CIEMI30s, 5 MEFF; 94°CAENE 205,
55CiBk 20 s, 72°CHEfH 30 s, F 20 MEIH; 72°C
FEAH 5 min, PCR Z550)5, JH 1.5%350 IEAR e I L vk kG
Mz, IF7E H 47 AL SanPrep #:3X DNA & [H]
WA G e T A

1.2.4 16S rRNA £ B al 5 16S rRNA F K ¢
28 A ) T AR AR IR 55 A B2 R S8 B, K i) 3
H ¥ %)@ Blast (http://www.ncbi.nlm.nib.gov/blast/
blast.cgi)fE GenBank H 1 THHRUT FI4E R, AR5 f A
U 3 H R Gk B A

1.3 #HIEFEH

2 557 N L A M R FE B A T 3RS, SRR LA
J7 51 2Z (8] B AR AR S B (0.97) 43 LA 43 26 BT
OTU. 4 OTU % H 4T Alpha ZAEMEFEEGTH,
FEBUELHE B A 38 8 (Shannon Index) . ACE 5%% . Chaol
8%, Coverage Fll Simpson %5, Chaol F5%(f1 ACE
TEEY T Chao S5(2002)42 1, HIRAGTHHEYS b A7
) OTU % H , &A= i+ Fl 280 & 48 45
Coverage /&8 & FE i SCER A 56 %, HEE S, #F
AT R HN AT BN L AR SRR, i B R s i T
AR 7 25 KR B ACREAR M T LIE (L et al,
2015), Alpha Z#/3#H1 & mothur (Schloss et al,
2011), AHFEM4E: http: /www.mothur.org/,

BRI Ak 3R AR 1 T Excel B AR S 343 #T 5
EZHHE . J7 22501 (One-way ANOVA) L NMDSHE
K2R HISPSS 19.0 #4175 #EASHE B3 heatmap 51 T H 4K 14
RIE T )74 “pheatmap”,

2 R

2.1 HEYMYMTAER

XTAEVUESR N 5 AL UAE B AT 00 43
Bro FETTKPAESEE H 10 > F 2R (A 2-2), 4G
AR T ] (Proteobacteria) . #LLAT 1 | ] (Bacteroidetes) .
JEBE TR '] (Firmicutes) . fif fL 82 J5€ B4 | ] (Nitrospirae)
7% 5% [ [ ](Planctomycetes) . K JiU{4&[](Chlamydiae) .
ZEFARITE ] (Gemmatimonadetes) . ZRZ5 | J(Chloroflexi) |
PEF A ] (Verrucomicrobia) Fll i #: [ ](Cyanobacteria)
ARIETETT L AUFT TR 1R R BE B [ TEAS [R5 07 3410 2L
eI, Hy, BRI TR P26, R
JIE R A AR BE R T LB O 4.33%) i w1
WCEE £ EE1(0.33%), AESEUG IR, FALEM b
EE %R (P<0.01); b EBE N (5.53%) . b AL
(4.36%)FI1 T ABIE N (4.41%) =3 Z [0 JC B #E T2 5
B35 v T 1 BRI A1 (3.03%) , AESHR KR,
AFAE B B PE 22 57.(P<0.05) . WEE AL VR 2 1 1 T ATPE L
PAT TR o Lo 380 v T AR RS LA L] o At ] 2540
XTECBIAE /N, SRR B 25 S AN 2 . FEJm K I
5 AR 3 743 B, MR Eh 2 R
DRV D>SN>SW>XN>XW (& 2-b),

22 MBMEIEES R

WA YNERS S AR h YA AE H = B L)
KF 0. 1% M AR 2L 8 AT s, s
41 MEFHJBGER 1), HFTTEE (Pedobacter) 4 X}
Pedi, B B4 7E 10% L) | 5 46/ & 3 & (Parvularcul a)
FURAEFHE , 5 SN SW AT XN FRA 4= B LU AIHE 10%
DL b, SW A D H b BN s 5 = AR 8 il kR iE
B J& (Nitrospiray) , 5 RN [6] 3 25 1 Y 48 i CF-YME
H4.31%), WEERENEAK(0.28%)

RIEHA YA E N TIRE, AP RS LT E 4
b4 25058 1 RN S S b s R A AL AR R Y i
AL ZEHE(Orso et al, 1994; Yin et al, 2009; Purkhold et al,
2000), 10 A, ALFE A4k 5 1R (Nitrosomonas) |
L5 /N NBUE % (Blastopir el lula) M W fiff £k 5K 1 )&
(Nitrosococcus) 3 %A LA (AOB), LI AH{LIRTE
A JE (Nitrospira) . # {4 5L B £ (Silanimonas) . [ %
N i (Azoarcus) . 1 i 14 J& (Pedomicrobium) . &l &k
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(@) 100 - Fthls Others
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Fig.2 Dominant bacterial community of the biological filter

a b

# J& (Paracoccus) . 12 # X - & %Y I )8 (Escherichia-
Shigella) Fl 21 #2 1% £} (Defluviicoccus) 7 Ff fiff 1k B
(NOB); % 2 KE WA S5 BB
FEGD W 0E 45, 2011; FHEEB %, mm~%%§%
2015), H 8 Ff, GLFE{ERHE & (Pseudomonas) |

6, BA [ 1 )& (Chryseolinea) . /N1 B I & (Rhodowul um) .
INRUE T (Pirellula) . 4 G &8 (Weissella) A 22
¥ & (Hyphomi crobium) . £k 10k i Je (Fil omicrobium)
Fi A% i # J& (Desulfobulbus) ;55 3 28 3%k HA K
YU 4 K DY B A LTS G W 1 2R O= 4 4E,
2008; Arun et al, 2009), 33 Fh, 4351 5/ &R R
(Parvularcula) . 75 #F # B (Altererythrobacter) FUHT i 2
Pt 1 141 J& (Novosphingobium) ; £ 4 2y HoAt 75 7K &b 34

a: Phylum level, b: Genus level

RB A YR RN s o UL JE (Zhou et al, 2012), 4
Hiu kT 1% J (Pedobacter) . FUHZE (7 14 (Roseovarius) &5

23 o SHEES

i 2 e PR, AR PEbarcodebr 4 X ¥ 51
HEATYRAT, X FTNE A EAT TUAR AL B, ARAS AR L
97%ULA ERFS], JFHHRE I T ROTUHR
TCo FHFAE S R AE — 2 1 22 55 DA SO 3 R AR By
BB, BRSBTS A ST VB 25 57 (3R2)
THEEANOTURL H /b, dES B SR R, H5H A
BB 6] 77 7E i 51 2% 5(P<0.05), ACE45%% )2 Chaol
FEHZOTURK H sgmat th IR L5 L, T 3R 24
PR35 0 AR T HAR AL (P<0.05) o 54 TR R4
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1 AEABEIMEDREEFEELLG(%)
Tab.1 Relative abundance of dominant microbial genus in different positions (%)

J&Z% Genus SN XN SW XW D
AT )8 Pedobacter 13.56 14.64 15.61 10.26 17.39
JE/NETHE Parvularcula 11.73 13.41 7.39 1.92 0.50
AL IZfE# /B Nitrospira 5.49 439 436 2.99 0.28
AR Roseovarius 4.56 4.87 3.60 3.61 2.58
¥ M ERAE R Ruminococcus 4.00 4.75 1.19 1.92 0.10
R Pseudomonas 2.75 2.96 3.24 12.56 2.89
WY M 1% J®  Sphingobacterium 2.27 2.14 2.58 1.72 2.71
WA MMEFRL Silanimonas 2.00 0.84 1.84 1.33 0.17
Hymenobacter 1.98 1.65 3.44 1.38 1.17
FRFFE R Altererythrobacter 1.88 431 0.46 0.64 0.77
L FEE Chryseolinea 1.50 0.73 0.51 0.41 0.15
B ERJE Neochlamydia 1.39 0.34 0.69 0.93 0.14
¥+ A8 Flavobacterium 1.13 1.06 1.31 0.72 1.30
Aquicella 1.09 0.65 0.86 1.89 0.19
A Bacillus 0.89 0.73 1.29 1.30 1.28
TR R Planctomyces 0.82 1.04 1.01 1.32 0.80
WAKIL AN Nitrosomonas 0.68 0.97 1.10 1.06 0.16
/NELUP TR JE Rhodovulum 0.61 0.37 2.62 0.34 0.27
5/ NVNEUE R Blastopirellula 0.45 0.60 0.41 0.67 0.77
52148 Sorangium 0.38 0.21 2.27 0.89 0.26
B Z AT R Novosphingobium 0.37 0.29 0.33 1.04 0.90
5 [1%J® Chthoniobacter 0.36 0.24 0.36 0.44 2.45
/NAUE i & Pirellula 0.33 0.36 0.42 0.86 1.56
Ornatilinea 0.29 0.25 0.42 0.28 0.17
4T RE)E Weissella 0.29 0.22 0.35 0.19 0.32
BRI R Azospira 0.26 0.14 0.20 0.44 0.70
[ &N J®  Azoarcus 0.25 0.17 0.14 0.31 0.11
+ 1) Pedomicrobium 0.24 0.25 0.40 0.46 0.29
HIEKFHJE Paracoccus 0.23 0.30 0.51 0.42 0.11
A JE  Woodsholea 0.23 0.31 0.28 0.22 0.13
Wik 3k @ Nitrosococcus 0.22 0.13 0.36 0.13 0.11
PHHERER B Leuconostoc 0.20 0.10 0.16 0.12 0.13
B K-EWHEJR Escherichia-Shigella 0.18 0.10 0.15 0.15 0.72
HE 22 3R JE  Hyphomicrobium 0.16 0.10 0.18 0.34 0.39
AR MER B Filomicrobium 0.15 0.13 0.24 0.19 0.14
ZH R Legionella 0.14 0.10 0.86 0.81 0.17
LTIEH A} Defluviicoccus 0.13 0.12 0.12 0.10 0.11
Q M ARk Coxiella 0.12 0.19 0.26 0.38 0.14
Phycisphaera 0.12 0.27 0.11 0.22 0.10
thA%# %} Brasilonema 0.11 0.13 0.17 0.15 0.28
BRI B Desulfobulbus 0.11 0.43 0.21 0.71 0.15
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F2 AEFBLMEYSFEES
Tab.2 The diversity index for bacterial community in different samples
fi & Position OTU num Coverage ACE_index Chaol _index Shannon_index Simpson

SN 4713 0.928 15376.659 10466.717 5.805 0.025
XN 4571 0.925 16037.899 10720.296 5.473 0.037
SwW 4899 0.922 18125.877 11871.101 5.875 0.024
XW 2982 0.866 10705.819 6712.374 6.131 0.016
D 5614 0.918 19138.486 12751.072 6.165 0.023

2 6] Shannon FE40F1 Simpson {EJC i E 122 5, Mk

W 2 REPE A I S HOF bR IE BT T4, 2002) 1T A1, L5

Shannon fEEIITEALT V 2, HAEMPIFNZFEIEFE . Lo}

2.4 AEBBIESH o

B s AR RS R R 3 O

XFAEEE, XA SR T AR SRS IR 3B (B 3), 0.5

JEAR B K P 22 AR 246 R 43 HF(NMDS), — ol

BT AR NI ARSI E i, Bl sl

TR T WA o 1 79 22 T ) AH B B, 00 £ ‘

FHAL, B AR 22K, R ST 1, L BB A 2 0 i 2

(SN). T HEBIE N (XN) LA K I FR AN (SW) AT DL ER A —
X, NEBEEANXW)5 A 5 9 (D) fE BT AR Ry —
o AR AP s, AN TR S ) G2 0 2E A AR AR
WEZEF(P<0.01), HE 3 A7H, SN 5 XN 4 E#4
WA, SN 5 SW Z A BAHIER 2, XN
5 D WA AR LT e Al o NMDS (1) 43 B 45 3 LI 4,
HETFRE stress=0.1, HEFERKLE, g RS
REDSW R LA,

0.30

SwW |0.25
0.20
0.15
XN 0.10

XW Ig.OS

SN

D
Sw SN XN Xw D

3 AN]SR B P SR 2 FA
Fig.3 Heatmap and cluster analysis of microorganism
communities in five sampling positions

3 iFig
3.1 FE[IEAR

AT IR AR A o 8 1 — T2, FEAR
ZIEE PR R AL AT, IR O 4
XPORFATIE, SR HI 40%, HE M B E A AEAE

NMDS1
Kl 4 AR[FFALIE NMDS 43#r

Fig.4 NMDS of microorganism communities in
five sampling positions on genus level

WEMNZER, (AR ES TWERT R 33.18%, X5
LR T L5 R AL, TKIBEKEEQOT )M K I
B 2 45 P A W R AR R R A AT R 9
M, AETTHGN 51.52%, K B AR EEE
JKAL R 2R G0 R R R R B s ABARTT SE (201 5) Xk
S/ SR A ) I 4 v e R R R R U 2
FEMERFIE KB, AR T B 1T AE 4 S5 AR DR S0t v 1) 6]
3R 37.04%F0 27.91%, FFIA R i i S ) 25 57 A
JEH T T BRI B B AR5, AR E
Bk, m B AR TE 16T R G A A AR A
(RIFERAE, 2011), i S A ALY 5 18 A AS )2 AN [ 38
PRI ASTE B8 1) B A9 7= A 25 S ) =8 B R OFR MR S 2%,
2015), RGN KFEM AP uE L TERHEA . 2 BT
BT, S LRUEY RS, KA LB
i, 3= T 15 SR T R, VA SR U AR
AKIICAMEE RS, WA Aa I & B SEA RS
AR RZE S, B, WM ASTE R T BN

AL IR e i 2 2 5 AR EHE A 0 A,
ST ) R G R i R SRR RS A I AR
Y, REZEHWIIRER , sl 205w Ay
R G T WA PR A F 2 A ) L BRfE 1. WFoEaRM,
TE H SR I RS AL MR E TR 110 45 5P 28, 7Kkl £
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1 b & 4 R T (Gibbons et al, 2015), 7EFRFE /KA
BH AR B 1] 0% L A 3 /N (AR A, 2012), FEAS
) 2 /K A 3 2R B P R AL IR A T LB e — S 22 57
TR AR A (2015) 1 A/O A= W ik 5t Ak A B A Ak R K ik
YIRS ZREERYT, IHALIBRE T LI T 1%,
A EBERAIE 93%96%A A7, R ; Wik
Z5(2015) 55 15 /K A B 2 58 Hh i Ak A5 € TR1 D AFE 45 4 722
TR B, 4 FlORTR] T2 75 7K Ab 3 28 45 b il fL Wi 7
ITEBIFE 1%-T%Z 0], A EBRFEE 70%0 1,
A DL A PR B E T 1T EE ) S I B0 T B ATk #)
REF I PR AR . AWFIE T, AHILIBBE R ] AT 5 b
55 e CRE R ESE 3 R R 4.33%), HEBRASSH A7 5 Uk
EE R A S 3 22 55(P<0.01), 55 = B il Ak 2L e 1
1T Eb 2 A S0 BB A A0 2 B R il R 11 S AL
AN TRV AL (B A AR MR E B 1) 0 25 5% 5 Z AR A O, A
LR, A X T ASE T2 KB AR
B, ZARRER, Bl . IR K4 R ]
T 45 Fofr 7K A v 41 4 390 45 R 2R TR 4K (Geeets et al,
2006; Blackbume et al, 2008; Bollmann et al, 2011), 4%
Whger, AEWIESE R, AR Z RIS I,
TR B, AT A RS AR TE R T T A R A K
Py HR, K2 A 08 25 T 7 4468 5 T e 7 i 4L
MAIERIEE, FATHAEDNRE S, HE,
FH TS 4 N K ARV i S RN A WL o AR, ELIEAT
KEWEVE S, AR TRUEED R EEMRE, K
T, WCEE A% PO RS A MR E P ] BH f 2D F LA A0

3.2 EEMRBFHTH

BT RE i AR e 41 FREEE, Hob, DI
FFE R /N SR R RERR, FIE AT
10% LA I, ZF B AEYIESE N E WRUEY RS, 1
o, /NG E BARR W S IR BT, A — bt
HHRBORES, ARNNEGS G T ITAENMEE
By AR (Arun et al, 2009), ABFFEH, LR E
WIE RS =R, X F R e m, S E
B R (RIS, 2011), AOB M NOB 2540 4E
Vg AR R PR E AR SRR A ) EZUE YR, 8k
LFQROISHMR LM, WHAFZENE AOB = L
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Microbial Diversity in Bio-Filter of the Recirculating
Aquaculture System for Litopenaeus vannamei

ZHANG Jianlongl, JIANG Minl’m, WANG Chengfeng3, TONG Xiaolan®,
JIN Jing’, GU Deping®, HU Weiguo®, YU Zhongli*, DAI Xilin'
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306;

2. Research and Engineering Center on Aquatic Environment Ecosystem, Shanghai  201306; 3. Dow Chemical (China)
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Abstract In order to study the biodiversity of microbial community structure and explore the water
quality purification mechanism of bio-filter in the recirculating aquaculture system for Litopenaeus
vannamei, microorganism samples were collected from 5 different positions which were the outer and
inner surfaces of the upper part of nano-membrane, the outer and inner surfaces of the lower part of the
nano-membrane, and the collecting tray. Microbial diversity, functional microorganisms and purifying
capacity among different samples were analyzed according to molecular biological methods and 16S
rRNA gene pyro sequencing. The results showed that 10 phyla were identified in 5 different positions, in
which Proteobacteria was the dominant group. Nitrospirae was detected in the nano-membrane (4.3%),
while with low abundance in the collecting tray (0.33%). Ammonia oxidizing bacteria and nitrite oxidizing
bacteria in nano-membrane were the primary microorganisms to remove nitrogen and the proportions
were 1.70% and 6.99%, respectively. There were 41 dominant species identified in total. Among which,
Pedobacter was absolutely dominant, Parvularcula was the second dominant species, and both abundance
ratios were above 10%. Nitrospira was the third dominant species, whose average abundance on
membrane (4.31%) was significantly higher than that in the collecting tray (0.28%). Rich biodiversity of
microorganism and stable microorganism ecosystem in the biological filter had a crucial role in buffering
water quality. The analysis of effective biomass indicated that nitrification happened mostly in the upper
part of the biological filter, and the nitrification effect was weakened in the lower part, while almost
disappeared in the collecting tray. Therefore, in order to improve efficiency of nitrification, the hanging
membrane density and length should be scientifically designed and rationally distributed.

Key words Litopenaeus vannamei; Recirculating aquaculture; Bio-filter; Biofilm; Microbial diversity;
Nano-Membrane
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