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—RFATERNTEEE
RIEEYE AR FRE PN A

Y

F A

= R O# O#EDV

(1. AV R E M AT 52 R R R S P EUK R AT R B R K DR H ) 2660715

2. HEMEERSIE A A T

266003; 3. T By EERHE SHORE R IR
e R e SR I RIS T

266237)

WE A st o5 1 AR (G5 2013042402, R E 4 02), 251 F 16S rDNA J5 7

Ho 3t v A 40 T 4 2 G A R R B T R HEAT

=

K, BERE, WAk 02 % #ATH (Bacillus

sp)e NI ZF AT EHE LWL A IR F EABR, Shpi % B mE mEA(EH% 02 1
B4 2.0x10* CFU/ml, FEAEE MR 70%). WMEA . mEA(EN L AL RS axBa, ART
WAk 02 MFRAAFRCEE . HE. BE. pH, AKX TR R). A FEEFORK T £ WA
RERTNE W, ERET, WA R E B RREAR T A S LR B EORE, e XTI
HER, EWMERAMTRARAPRME R 02, bR EEBLEN, WHINHEK, ARLEET
Ky AR XHITRTE P E SRR A R X,

KA

hESEE S917 EIFIREE A

X W 2 [ K SR AE S R, AR SR A2 T A
S AT i D R i S P £ BT S R BB TRE kAR
% (Zhang et al, 2014; Joshi et al, 2014), A HF5E %,
TEFRFH AR AN A 25 8, 7T LA 2808 il SR i A
Y, AR AESIEE, W U & A (Gatesoupe,
1999; Ziaei-Nejad et al, 2006). ¥ %5 & 1AL A
PEMEXTHR , BR8P 25 1 5 X W 04 9 A R OSCORT Bt 3k K
¥, ARHEXFERAYAE K (Wang, 2007; Verschuere et al,
2000), HbAK 2 #14T i (Baclicus lincheniformis)ff: A7k
FEFRFEA gk v T KR RAE , WP SR sh i A K
BE 5 IS R4, 2005), A REA RS AKAA g
AR A R 1 RTE B GBI SE, 2008)

XTURBEG KA SRR AR R VIR, LRI
TR BT PRAK S5 A % At B 1) k2 0 B s AT B T X6 IR A A
K, WD EIR & 4 (Gatesoupe, 1999; Samocha et al,
2004), {HBEAELELRXTERFRAEMY ) &R, K sk

FRATH; NLAEMT; AWEAZK; a4; E#BRA; FE%F,; I H
XEHS 2095-9869(2016)02-0111-08

T 2 BUN R AR IR S B IR SR AR R
B WgE s, BT XTER Y 522 1 (Crab et al, 2012).
Ay 2R A AR AE X HR T SR A A R AT N B
W, BRI R SR K AR R A L, SR A
WA B, BA R B B L B2 = iRk
FH A Bl D oK RO . AR R AR SR A T,
A W 2H A AE 2 REPE (Zhao et al, 2012), {HH AT
A T A ) A2 ) 2L A R R G T IS A 23 A PR
SEHE 10 15 TR i AR WA SR O

AWFFEAE LI ST, KT IR 258 1t
Hh g3 B L ) SRR AR AT 4 TR, TSN 3 A ) 2 A X
IRFRFE R G, WF5E T 2R AT BRI & A2 1 22 AT X R 55
Bl F AR X ML 44 75 % I (Litopenaeus  vannamei) 35 5if 7K
FBrigtr(pH. ZA . WASRA) . XTEFER | 716 i
HEYIRETR R SE R, DU A 2E ) 2R A X R SR B F R T2
PEAULEIE T

* 8 38 PEAT L R Y BHF £ 01 2 95 351 H (201103034) % B . 3k XK#, B-mail: zhanghh12141202@163.com
O WIEE: £FHF4, 55, E-mail: wangxh@ysfri.ac.cn
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CE 837 4%

1 MRS
1.1 SEIEH

JUARIE XS ERIE [ 1L AR B BT R IRNE Hids, T
A R (1.52£0.36) cm, P24 1A 5(0.049+0.003) g.

1.2 EEAHE

121 EHhREL B AL AR 4 7 i
XTURFRAE 3 0 T AR IR SRR b, B JC TR R AR
SEOKKE, IRIBMRAT LR E ., ELEATT, T
2216E - LRIk g itk , SRR B bk g 5 JF 2817
YT

122 WBHhEx 16S rDNA 751 H X% 2 B SC
WESE(2005) P38 =W g e B9 TR A FRZA W
W, Fris 0 1E GenBank %448 )% o #1 1] BLAST ik
T3 TRV FE X 5 40 BA 4 40 B R 7 R 40 #7468 52 1 5 R
MIDI 72l (32 B AL bR ki T, SAHEIER
iR E Agilent6850 FUAS A AIEAX, ArAr 4K 14 1
FH MIDI 2 5] FF & B 20 B 4 200 0 i ol i 8 = K 43 &R
45 (MIS).,

123 Wk 02 A8 P RIBE 02 #:M T 2216E Wi
REEFREL, T 28 CRIRIRG R 24 h, KEE“ Y%
B R, PBS EEUUIE R, 405 R R VR A AR
TR E o

124 SBHHyWEBRIFEER il B IBCET 5 119 52 56
STHR 360 B, 498 T 12 MEROKIE S 7 L sz
IKAEN , B KAR 30 BB o SEB0Tn E E 4L (R ik 02
A AL, m L  InbEdL (YL i 4l fias
FIXTHRAL, &4 3 A7, Witk 02 M RE7EFRFEK
PR HIAE] 2.0x10* CFU/mI, AXAE 525 TF LR B — vk 42
o, A s CREAR) A B R PR R 1Y 70% (K 0 BE
2, 2012), A 30 min JFAIN . SEE0 X HR A R R
4YK(08 : 00, 12 : 00, 16 : 00 120 : 00), HMEH N
XTHFAREL Y 3%, FRFHSEE M 51 d, SEE K b
TEHFAK, BAFRISRARK, LTI, BRI
oL A A X R B M AT R O, X AT MR R e
e R,

125 RFEFAFM T 8 1 YSI556 5 #5 =2XK 5 ]
SEAUEEH 09 0 00 XFFRFKMMIREE . R | A
pH (AT RIS, B AKEEAT 0.45 pm fffL
VEMEL IR ST, 43 R R R R Eh | AL R R 2s 2 —
JHe 3 5 B 12 0 A % B K AR 1) 2 SR I g PR 2Rk
(GB 17378.4-2007, 2007). F=FHZ5 A}, i ] Nalgene
TV I - 0 A2 FR A8 K PR 9 AR ) 22 P B DR i, BURE
B 20 min 5 BRI E 3 AP T, BUF

BIEHAT 53T -
1.2.6 IFA KR AGE RN E SLEHE TR 22.d.
44.d. 5S1d R, GEit4- A X IRAAEIG 55 SRR 45 T,
A= e RN/ TN N g s DO LI XN S 1B e
FETE 2R (%)= R B4R B £ 1005
PR KR (%) =(A AR IR KT 4R F- 3 iR K )/
WGP H AR <100
1.2.7 KRR T 28T 355 W B R AT 5
Y gk o, SR 2216E M 264 7k, WA KA
A EAT 40 B, SR FHZHTR 16S tDNA J¥ 5143 #7 Lt
XeF T T 4 5 1 A B EA T 028 a0 S S o AR TR TR O
AL BUAERE, Soit A FAL L 32 2] J R 40 1R Y
T2 BT o5 LA

1.3 HE&ZIT SR

KR pH . A KRR R4 22 4, SR
SPSS 18.0 AA By [K 28 J7 22 7 Mk b AT 3 i s 22
VOB, WPIFAEIG 3 PR S 41 I 25 5 R T
R T7 25007, B FH KT 0=0.05(P<0.05 Jy 22 5 i
F)o TG RV EEhR T 25(X+SD, n=3)FR .

2 HR

21 BEHHMIBEELE

KT HRSFR B AR AR rh 43 B A B 0] KR SR A0 TR 7 bR, G
S0910 2013042401-2013042407, 545 bk 16S
rDNA WFSIHATION, SR W, 7 SR 5
PSR BEFT i (Tenacibaculum maritimum) . HbAK 25 foFF
P (B. licheniformis). fR3¢# 5Ll & (Pseudoalteromonas
sp.) . 1 /Iy FT B (Exiguobacterium sp.) . & 7S K
(Ruegeria conchae) . ' [® # i & (Gilvimarinus
chinensis) fl % % 9 & (Vibrio alginolyticus)AH 8L B %
B, ALEE 20 95.5% . 99.9% . 96.9%. 99.8%.
97.9%.97.0%71 99.8% . L BCF FHT I 2013042402 (fii]
FRER O2)VE N HAnwtk, HTRLL%5%

XTBERE 02 220 M A 7 FR kA T <AH B35 AT, 455
UL 1, 5 MIDI 4 B i 17 2 28 72 TSBAG (6.10) LEXT,
SR ILFR 1. W 5 IR MR AT R (B. macerans) fl1ZE
45 ZF fUFF (B, atrophaeus) AR 73514 0.542 il
0.533, ¥R T 0.5, RUIZHE N IS . 455 16S
DNA 7 FEESR, GEHERR 02 2T
(Bacillus sp.),

22 FEKRNEEMEBELETF
XPHFFRFEIE AR, ALK AR A >5.5 me/L,
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FID1 A, (E13C16.627\A0111001.D)

PA | B |3 5
16 F .
15 F
14 [
I g
13
12 b I
1 b R
10 R N.ﬁ 3 : 8 Eg g §§§ 5 %_5§ g s y g
- e T BT g7 3 - - R - °
P S S S
25 5 7.5 12.5 15 17.5 20 min
1 TR 02 440 M D5 R “UAH (0 1%
Fig.1 Gas chromatographic chart of whole cell fatty acid of Strain 02
x1 BEMERBREELSR
Tab.l Analysis of whole cell fatty acid of the strain 02 using gas chromatography
T ¥R 4m 5 Strain number ¥ 7 Database AR Similarity index BSR4 R Entry name
2013042402 TSBAG6 6.10 0.542 Paenibacillus macerans (Bacillus)
2013042402 TSBAG6 6.10 0.533 Bacillus atrophaeus

A BNREE | SRR AR T 3, e
B2 FE 3, S4IKIR pH AR (L LR ILIE 4, FlE 3R5E
AFEIIER, 4Kk pH B2 TGS, SEitatr
R, ARSI ] 54540 pH 22 53K 3 (P>0.05).

23 EYZEAMGFEKEPERESTHBRAETL

KRR E AR 5 iR, fEFRAE 1-7 d
W, AR E AW E RS T ESE, £7d
AF 45 40 R ) U P 25 SR 135 (P>0.05), 7-14 d %%

34,

& B Temperature/"C
[\ W w
® & &

T T

[\
[=))

24 | | | | |
0 7 14 21 28 35 42 49
H 18] Time/d
B2 SRR IR B A b

Fig.2 Variation of water temperature

AR R R S R PG LT, 2 14 d B
TR s 2 A ) 2 EUOK T 3K N T A S R R
(P<0.05); 7EFFH S 14-28 d, & LHA A & B R
REAR RS, EUINER s 20 -5 H A LA AT PR R A K
F(P<0.05); 28 d ZJ5, SATFHREI EIER, X
A INE A R R EIRIETE 42 d BB — e R
R, A 3 2R SRS A ) A SE G, SRR
SeFhE . EH 49 KA, XA A AT 9.6 mg/L,

35 -

B Salinity
W W w
o & X
T T T

w
—_

1

7 14

1 1 ]

35 42

W
(=]

TR
Bs} ] Time/d
EERECLE U 30y

Fig.3 Variation of water salinity
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8.0 —o— X} f4H Control

—aA— N4 Bacterium
—o—JiBE4H Sucrose
—B— I 4] Bacterium+Sucrose

pH

7.6

74 1 1 1 1 1 1 ]
0 7 14 21 28 35 42 49

B} 1] Time/d

K4 #AFRFEKIRRY pH A2 1L

Fig.4 Variation of water pH in each group

12 —e—5}H84 Control
10+ —a— JINBH4H Bacteriun
—e— ikl Sucrose

oo

- —s— N INKE4H Bacterium+Sucrose

N
T

\S]
T

(=]

BRWE
Concentration of ammonia-N/mg-L™!
(=)}

0 7 14 21 28 35 42 49
B} ] Time/d

K5 AdIFRmEKR PR AL

Fig.5 Variation of ammonia-N in each group

R T IOREINEAL . NBE A A, 1E 49 d 1)
KBTI Py, A ZR B AR LR 2T L R
fiK. Frmryefbtash, 258 0R, IEIEHZEA
FRT HABAS L (P<0.05),, 117 X HE 21 24 210k 2 v T HoAtb
20 (P<0.05).

AR A R R A A B B UL IR 6, TEFRAE LY
14 d, #5410 WA R 2 &t YA FRAIRKSF-, A6 [H
A 0 B (0] 55 4% 2 1) 1) 22 57 A8 I 38 (P>0.05), 14-35 d
25 LA R 8 BT AR DG B T, 2B ] B P A [+)
G0 R PR A5, o T A 2 I Y PR R T HAt

—
N

[ —=— fE R4 Bacterium+Sucrose
10 f ——X}H84 Control

| —a— 4 Bacterium
—e—fillfE4 Sucrose

TEAHBR R

Concentration of nitrite-N/mg-L™!

0 7 14 2I1 ZIS 3.5 4;2 4.9
A1) Time/d
Bl 6 AU SRFE KA RS R LT AR AL

Fig.6  Variation of nitrite-N in each group

ZH(P<0.05); ZJE NS5m0 -7, =
42 diRFNE, miHALPIAE 35 d ZFE TR
TR XA R B B AR A AT e A, e
BHAL B 2RO 2E 7K AR ST i 2L 7 e AR g I
TXt B4 (P<0.05).

24 FHEAEHZERRRE

FRIELE R, XA KR R B g T g, 2
WILE 7, Geitras R iwon, I 2 e B 5
T HABAS4H (P<0.05), X BR 4] rp 22 A & 5 KT HoAth
A 2H(P<0.05), JNTEZH 54 22 7 A 2 (P>0.05),

6.0 -
é T
£32 40|
<) b
B E b 2
B
B 5 2.0t c
= |
Xt BB JEH 11132 R I 1
Control Bacterium Sucrose Bacterium+Sucrose
215 Groups

K7 ATRIAR BHZH ) 2R TR

Fig.7 Floc volume in different group

25 XHERTFEIERR

TEFRFE 22.d, 44d. 51d W, Goit4mdia) Bexd af
MG, SR UL 8, FEFRAH 22 d BF, SR MUAREAL T
HMFEIG N 89.00%+1.57%, B35 = T HAA1(P<0.05),
TN 2 -5 s 4 B A7 T R 22 RN 3 (P>0.05); SR
2 44 d B, IMEIMBEE A F N 64.00%+6.29%, i
FE T HANS 4(P<0.05), HINBHERRREET
TN ZH(P<0.05), NN ZH 5% FEZH 22 3R .28 (P>0.05) ;
FREEE 51 d B, BB FRRLE 42.00%=
5.67%, SINBEATEIE F(38.00%+4.16%) % F A i #

(P>0.05) . T IR 2H 5 5% BRZHAFTE R R 17.00%+2.72%
100 - —s— e i
Bacterium+Sucrose
| —e— X840 Control
80 —a— Jj[I# 4 Bacterium

—o— il 4H Sucrose

(=)
(=]
T

5 Survival rate/%
B
(=)

20
0 1 1 J
22 44 51
HFR] Time/d
K8 UIXTURAENE R
Fig.8 Survival rate of shrimp in different group
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1 13.00%+2.72%, —#& T # 2 5 (P>0.05), {H & E, WL 2, ANFEIEI A A 3 T E A A AE

AT I B AR 4 5 S 41 (P<0.05). S, XA EEMEA 4 F, K, GETEE
06 THFEKIBKE (Chromohalobacter sp.) WAEHE, & 49%+1%; HNEL
L, Geita ALCHIRE R, T s aTb " i
wamkz,m%m@9om@Mﬁ@ TN 5l L s
oL BRY I RO RTEP IR K K500 55.00%23.34% . G 8
48.00%4.67% . 45.00%+4.35% 1 40.00%5.63%. 4% & 8 2
PRSI , TR BEAL . A 2L L] ) ﬁgo —
1 % e T g = X HEH N2 Jig2 fEspIib e
iEk%%ﬁKﬁ%(P>O'OS)’ (FL B R 2L 2 ek FE 8 Control Bacterium Sucrose Bacterium+Sucrose
2H(P<0.05), 251 Groups
27 FHEKEDEEFRIEFREHFARI T =S5 2P LN NS B
Fig.9 Growth rate of shrimp body length
Xof S 6 KA Hh B AT B SR A TR AT 43 8 ) AL in different group

R2 BIWHAPEEERAEM

Tab.2 The composition of dominant bacterial communities in different groups

45 L3 k5 R R J&# 7% i Le )
Group Strain number Identification results Genus Ratio of each genus/%
of TG 4 R 4941
Chromohalobacter salexigens (100%) Chromohal obacter
s YN . .
C2 ; ) J& Vibrio 2242
V. alginolyticus (99.9%) s
X REZH R T
C3 o M5 )& Idiomarina 141
Control Idiomarina loihiensis (96.4%) TR
oo BB BT B R -
Polaribacter dokdonensis (94.2%) Polaribacter
HAth Others — _ 4
Bl N V. alginolyticus (99.9%
g s gl ) " LB &8 Vibrio 6343
— B2 R IR E V. parahaemolyticus (99.7%)
IR N s . e
Bacterium 83 {55 20 {55 26 O 31ad
Pseudoalteromonas sp. (96.9%) Pseudoalteromonas
HAth Others — _ 6
St ek &N ICH R. conchae(98.5%) R IKTA S Ruegeria 66+2
. aﬁ%m@@ B3 6 L0t
Pseudoalteromonas sp. (96.9%) Pseudoalteromonas
pisi%4
jsjf'ﬁ;i S3 J& B9 V. diabolicus (99.3%) I & Vibrio 10+1
o EESEE i "
Alteromonas macleodii (97.4%) Alteromonas
HAth Others — _ 7
BS1 A ZFHATE B. licheniformis (99.2%) i )
. o . SEAFT I JE Bacillus 49+1
IR BS2 E KZFAFT 5 B. megaterium (96.5%)
Bacterium+sucrose BS3 IIFEAREZR G R. conchae (98.5%) E/RKHJE Ruegeria 43+2
HAth Others — _ 3

T WA O A 16S tDNA JP 5 HE X RARMLEE , «—fRFR S e i i
Note: The percentage in the bracket behind the name of bacteria represented the maximum similarity index of 16S rDNA
sequencing, and "—" denoted unidentified bacteria
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T BN A 3 R, Hop, 9 E (Mbrio sp) W ILH
ti 63%+3%; IR 2 4 FpaipE, Hd, BAK
1 & (Ruegeria sp. ) N LE A, 15 66%+2%; TG IIAE 2
T 3 R, Hid, ZEHAF R (Bacillus sp.)
FIEAEE, & 49%+1%, BA K I,

3 itig

AR ZEFRUAT B M 25 4 W E B R & Bk ™
F75H Bl W) 95 995 B IA B RS o ) A 40 3 (B A SR AF
2014; Larsen et al, 2014; X304, 2007), TEKFEFE
B, A ZEFRFT D AT T 3R A R B oA R ek
F A (R RLAEAE, 2009), [ A XTIR 2068 B i A B
CE S 85, 2010), 258 1R 2R 90 1 5 Al 3 o
T WEMITE 1, 6 4l AT S (Cha et al,
2013), HUA ZFFRAT B 7 A A BT b IO 55 == [ BH P
IF) 14 200 BT % L B H A i P R ROR (BE R AR, 2013),
ARG K KT MR SR 58 b rp 43 B A 1 R 2 LT R
T AW AR IR SR, ERWK AT, il o
IR SEER X R I AR L AR S8, FREEK A Y
PRAL SR R T 25 57, UESEAE AR ) 2L X IR SR A R
GErPUSINZEAOAT B, AT ek IRAE K BT, 2 X R AR
BRAR B, HIRFH A5 T U 2 s b R AT
A v BT, BFSE S S R A W) R A G R SR R G
B G A 5 T 2EE T BRI A

FEF oK A YR A X ER SR R Gevh , B IR FE R
¥R, SRR E L, e FEE AW E
P T ARFREE R, FHoKA YL FRHE R
5 v S R SO PR R B A AE — o I AL R (8 5
Kl 6), TEFRFAHET 14 d KT IA FE RS Y LA
RE, WHRREHW AR, ST 14-28 d, RS
PR AE SR A RN, Sl TR 20k o M T v, B UK
JE B — AR, 35 d Ja RS RRER e B B R |, 3¢
B R G0 & AR AAE o ARSI, 22 B s 4L
SRS AR R FEAR T A, (B3R IR R e vk
BE, RUIER 02 Ko 8 HAW B A BA S 38U A
AE71. AWFIT B, AN A ZE AT B A0 I U8R AT
TEES, TR A (2013) ARG I (4 X IR IR B it Hh 43 25
FRE 1R i 8502 5% A PR 2R 1) b AR 2 AT T FP6, Xt
il T2 1 A 0 R A A 1 25 DR BB O o T U A A
(2010) 4B [ 1 AR HLAC ZF F0AT TR I AR B 25 . ST
SRR, TEAEMERFH ARG T, ALESVERE
Titig, WA A AR TR BN

K FH AR ) 82 A AR SR FE X I, AT LA g ot AR £ 35
FEATIG R S K (Zhao et al, 2012), AHFZE 45 R

WG oR , FEXTHRFRAH 28 G0 s N — 8 Wk BE i B il , 7]
ERE SR R WX AR R (R 8), e
W 2R P 57 2R 46 P A 0 25 AT TR S 5 FE O L —
LA SRR BB St R B, E SRS
A LN IR B SR AT R I BN, MR N iR R 558
U 5 5 B L v (RN KA 4285 J8) KSR L
TRAR A R PO A R R B ol v A G, IR a4

3BT R I A T B A RO AETR A AESRE 42 d
HI IR HA A A, (PR BT8R 535155 6.7 mg/L
5 7.4 mg/L. Barbieri(2010)iF55 21, XHUF7EELEE Ky
35. pH 4 8 ), 2 (& F 5 F 2 B ANH 96h LCs
“h 38.88 mg/L , X &I MR A4 A X 28 4 R BE AN R 3.95 mg/L
(Lin et al, 2001),

AP BR T RBAS ICSE SRR /K ST | 4 e TR R T
AL, ] AR AR A, % S AR B AT AR
Yy i35 P (Crab et al, 2010) . 76 A4 4 2 A FE 5 K M rp
Wi G, AT AR SER B IE R, 38 AT
HEER A B R v i A TR A T s A TR X i s LA
— & M I (Defoirdt et al, 2007), ASHIF5E 45
FEW, FEFETE KA TR a8 IR VR X 2E AT B AR K S L
AL HEROR, XIEEA R EACR . Vino %%
(QO13)AFFE KB, M A ZF AT TAT $ B 6T )i i 5 v
A W MR, HiZw A m N BHb 2 2R
PRI TG, R T o) s 1M I B P 2 ) R 1, R SR A
By 4 PRI e R i A 3 B SE T (Vinoj et al,
2014), ARWFFRLEREH, AW LA XTIFRGE
VN0 2 AT TR B LAt AT £ TR R AR T A W B AT EOR Y
FikzZ—,

GB 17378.4-2007 FEE WM BTG (A A R AN [ [ AR HE).
JbaT: e i, 2007, 111-115

BRiRE, BAKE, FMEIR, AF. AEYER A LGN XT IR St P 7R
TS P T8 WS A AR . b BH# 3R, 2012,
33(2): 69-75

X0, FE, FEE, % 3 a4 ZRAN 5 4R
(Carassius auratus gibelio): 1 | TH 4k 718 B2 ALY
. RS, 2007, 38(1): 29-35

X, XISOR, EA4G. MU 3 7E S & AR AP H O b i R
FH. WETIRFE RS 2F4H], 2005, 25(6): 31-35

ZErfE, T, B, % HOKEEMMES 3 Fiistk
HIAHE SZA. R FMER =R, 2009, 28(4): 839-844

Rz, LR, HUA SRR BRI TR R 2 T 4R 5 TR 1L AR
HIMENER ., W C R KRS E AR50,
TR EAE AR, 2014, 26(9): 10461048
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TWSCHE, BfE, EFHME, . FRPREEETBHZIE R 5 1 532
YE RAR KRB AT, WAEYFR, 2005, 45(5): 665-670

TR, BBETY, 2R, % —MREa R bR WA IR A AN
O3B M E KO AURR YR TE . A s A, 2013,
40(11): 2146-2155

HREA, A, MUNE, S HACFAIFTE De BRXS FLAAYE
XU S 1 i 8O . G T T S A, 2010, 29(4):
125-131

W, W, TN, S5 MUK TR R R A K ™ SR g B
ARUPEHRFERTSE. ARAZKS™, 2008, 26(3): 31-35

B, R, e, & HACHEMT bR AR AL St
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I solation and I dentification of a Bacillus sp. Strain and Its
Rolein Bioflocs for the Shrimp Culture System

ZHANG Huanhuan'?, WANG Xiuhua'®, LI Chen', HUANG Jie'*

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Yellow Sea
Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences, Qingdao  266071;
2. College of Marine Life Sciences, Ocean University of China, Qingdao 266003; 3. Function Laboratory for Marine Fisheries
Science and Food Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266200)

Abstract In recent years there have been a number of outbreaks of lethal shrimp diseases caused by
viral and bacterial infections in many countries, which hinders the development of shrimp culture industry.
To protect shrimp from diseases, a lot have been done to improve the shrimp germplasm against disease,
the shrimp culture technology, as well as the aquaculture environment. One example is the bioflocs
technology (BFT) that helps eliminate harmful nitrogen sources, reduce water exchange rate, and increase
the feed utilization rate. Probiotics such as Bacillus sp. could also improve water quality in the shrimp
culture pond. In this study, we isolated a strain named 2013042402 (Strain 02) from a shrimp pond. Strain
02 was identified as Bacillus sp. using 16S rDNA sequencing and gas chromatographic analysis of the
whole cell fatty acids. To investigate the function of Strain 02 in bioflocs for the shrimp culture system,
we added three groups into the culture system that were Strain 02(2.0x10* CFU/ml) combined with
sucrose (70% of feed), strain 02 alone, and sucrose alone. Then we measured a series of physicochemical
parameters of the culture system including temperature, salinity, dissolved oxygen, pH, floc volume,
ammonia-N and nitrite-N. We also examined the growth rate and the survival rate of shrimps, and the
compositions of dominant bacterial communities in the water body. We found that the Strain 02-sucrose
combination significantly reduced the concentrations of ammonia-N and nitrite-N in the water and
improved the survival rate and growth rate of shrimps. This suggested that Strain 02 added to the bioflocs
could improve the aquaculture water quality, optimize the structure of bacterial communities, and inhibit
the growth of vibrio, therefore elevate the survival rate and growth rate of shrimps. Our study implied that
the bioflocs technology could be highly improved by the addition of probiotics.

Key words Bacillus sp.; Litopenaeus vannamei; Biofloc technology; Ammonia-N; Nitrite-N;
Survival rate; Vibrio
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