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KERIEAEAATEX BT TIEE FIEMIELIR.
R 18 18R 2 FR BV 520

T &%, FEEH, K¥EH, ZTEEK, FNHE,
XFER, FAW, EEH

(B K= Rk 2 0F S BR YT /K P B FE T, AR M AT 358 A S A1 7K 7 B2 IR R FH 5
FEPHE S E, TR M 510380)

WE: FREREZ e FAMEFTRANMELANENRARER K. REZ kol
foRENTE, WINTEERZ e RrE T AREREM. ERZ T EE R
FHAMEAEFRBEEATECI R4 0; L4 1.0x10° CFU/mL), 523 & H %
10 . E6AFEHNRS N TRAAE MR EIAFE, O F1:2.2, Wl wE AR
ey ZAEA B fo s ok R A AE AT, P A & & 7 8K (Ilumina MiSeq), b
BRAaBARIRhAKE KR REFP o B BRI ALAEHRELEMER, 4R
T, WNETRFH, LTRAKKFHHBBRE S ELLMT B A, L1044 %K
7 72.68%. 72.00%- 26.27%%121.46%; L4 KK TN & A4 EALEMNEOR T4 KT T
B4, R BT 43.39%. 44.64%. 15.64%. 37.57%F134.49%; 5T 4 KR B B Bk
EMNEARE TR T A B4, 4B K T 40.91%. 33.33%. 50.00%. 33.33%. 17.39%.
39.29%#125.711%, St 4t, THARZ T FENmES R EAKP)TEERE
T45.04%, 4R T % AF & 4 5 A A 4 5 A B8 (SOD) fr AKP 4 71| 42 & 7 58.26%Fn
60.99%. ZHAMHHNAMGRE Z FERAMEREEHEM P HMEKR, FRZHH
BRBRNEBLEN, PmTREPFaamBWHEBAEN, KPP LA GRFELAATE
B ZHRBHAWEMAXNEFERK, MASAEGTEREN AT EEE M. Ak, £FE
AEFRBEYRENEAINEFTUREREAT, RERTZ & fE il %%
Js WAMES, BHATHREKE. RZFEEME WA HLEN.

XA RZ B Ae,; THIAAE,; REATE; AF; &Y, Ak, HHEH
FE5SHES: 5965 XakFRER: A

fRREM ORI FOR ALK IR T 2 A ROIR 00 R, S A T 295 4 4k 457 A X
R, f S A AR DR O T AR B R e RRUE S AR, RS 57 5 3 1 S
Ji, XEPURNIN SR FEDREAAC . iE RS XM BT Ry, e Y B R4S
TSI SRS RIS B BB E0H, e AN e A9 A B R A A
RN A FIRE A —IE R, oA e A 2 DA R AR B oK AR BRSO ELRC . A
HEMAERERS HAER R R EXREDY, 2y, Wik, 7K™ R, X IRFEK A SR

YR EH: 2019-04-11  fEEIHHA: 2019-08-08
BEIITE : AR P B AR AR R L I (CARS-46); |~ R A (L 45 R B LI (8 4K 2019B3); [ JH 1 BH 11 %1(201904010304)
BIEEE: SEH, E-mail: mx-lu@l63.com
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652 KopE o R 44 45

AHE 285 R B0 9 3 00 SR 2 ) 57 B 01 28 1 fit FROIR D 3
R

g A TR A S TR S0 AR A A 5 A i
a0 AR TE R A% ek f0 i B AL Y, 4R
At Y FE ], b BERE R Rl AR R G R
F1%) £ 7y 18 TR A 2R LIRS R B O @ B S, gk
P AR S e 0y o g AR TR T DLV SR BE PR A
A REE A, B K PR A . HasAE
TR B 37 FE KA b, R B Sk 2K 8T A s 50 A A
PEVH T HT, R AT, NIRRT R
WFFERM, A5 4l HEZF AT 1R (Bacillus cereus) PR
M B PRI SR K AR, ST 4R e B AR
ey, BB ARl E R AR R BELs 2
TFF I (B. coagulans)FIIEA 4T (Rhodopseudomonas
palustris) € W2 2 HE A IR0, T %
e 2 A A RN G e 11 AR B SR G K AR
HRHS IR R 2E AT TR O S A R A 2 R B A
TR AR T, T LA RRCHR K AR Y TR R 2 R T
Fa A TR A A S 3 A 5 vt R £ A Y AR S R
Bk kAR A R gE . BRI, A 5256 1)
X A i 57 5H W I hoE IR A G SR, BT
P58 0 £ T TR 4 A 0 8 AR AR, ORI ST X
7 FE M I 7K 5T PR 8 2 3 £2 g 6 G A O
il 6 B S0, PR T BE S R A LT RO SR SR K A
KA R B RS20, 5 78 S FUAT 7R 2R 7 rh i
o7 i e B A

R U E S RS RES

1.1 SEWigt

ARSI AE Hp K 7 R 2R 5T B BR VLK 7 B
FERT B R A AT o ARSI T A 2h
AW, oA Tl FLAT R (Lactobacillus casei) il
MR AT B (L. acidipiscis)(Fb =1 : 2.2), dHFHE
K7 R 2E 5 BE TRV K 7= W58 41k . PR
IR ZEMRSBAR G SR 5L rh, B T30 °C. 150
r/minfE 48 R R, MR B AR B AR A il 4R
R 2B R, B R 46 225> 10" CFU/mL,
4 °CPRAF & . B B % 3k i (Oreochromis
niloticus) 11 (IR it & 290 5 g)240)2 , BEAL/ECH
677 T 7K U8 M (K < F& x 8 =1.96 mx1.96 mx1.00
m), FHA LG M40, HPhsEia hiE A3
FER IR WAL (), & A FLFF B A K R 20k B2
1.0x10* CFU/mL, % PBSIKVE N X} B 4H (C),
BRH3ANER . BRTRAR AL L B [ 3t 3 v i
— WK EAFATHE . B H 16:005% 18 4 5k &
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3% B B AT R . SER IO 1008, LG
Wi ALK, T RAG I — Uk 3 K R
1.2 CR#. KERESKRIEFRNE

T R AE R W A ZLFF BT, A AN 7K U8
BORAE . KEE, KEE—XW0y, Hop—0 ik
TR UK FEpH<2)RAF o KB AR ) N 42 30
PRBF A BR A w4 7= 19 6 A 5E 4L (LH-3BN),
£ 5 BUK B 5E X [5B-3B(V8)] FIE ik £ S 501
ff g [SB-1(V8)] Ml . Horfr, JKiINHY — N
R R E 5 NO; — NI & =il R
P RS FR B I5E ; NO; — NI & & R JHEh R 2%
R NI BE R E 5 TNAY & iRk H it
Bt TR 0 9 i 58 A0 e G BE IR I %2 5 CODRY 7
KT IRAENE ; TP & &R AP
FE BT A E
1.3 &R EE

SCEEE T, B AEMAIER24 h, RS KR
W REALI R f, BRI T AR B K vhe
gk, UL, KRS, 5T
fafl, K22 E 1.5 mLE.OE Y. HIESEWTF
ARy LB A mrh i iniE, PrihEmE, HAE
FRER K WP UE UK, 43 EN 1.5 mLES DA . FES
T=80 CCPRAF, FH Tl i% 700 e R0 oA A o 36 k0]
J7 5317 o
1.4 BgENME

W5 20 20 i % A6 W) B (peroxidase, POD),
B ME 5 BR 1 (alkaline phosphatase, AKP)F G 4,
Ak 9 157 Ak B (superoxide dismutase, SOD)f /1. I
T 8 A I ¥4 R R T AR W TR A S BT
AR &, JFH IR B ERE AT .
1.5 #AE 2 DNA B EY

FHIR A A DNAZL AL 1057 £ (ZYMO Research
ONEDIETT S AL DNASRE,  0.8%35 s W5 ik L
VKA I 214k Y DNA
1.6 SEENFSH

16S51#¥: 515F(5'-GTGCCAGCMGCCG
CGGTAA-3")f1806R(5'-GGACTACHVGGG
TWTCTAAT-3")"', DIFFE )5 1) 3 K 41 DN Ay 5
M, M HE DU 5 X8R %, 8 B A Barcode 1) 4
S5 iETTPCR, BF—1~25 nLig K R A14E 1 xPCR
buffer, 1.5 mmol/L MgCl,. 0.4 umol/L dNTPs. IE
[ A 1) 51 4994 1.0 pmol/L . 0.5 U KOD-Plus-Neo
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fif(TOYOBO)F110 ngtitly . PCREE T 45 & 45 94
°C 1 min, 30fF¥R(ZEYE 94 °C 205, Bk 54 °C 30
s Ml #EfH 72 °C 30's), 72 °C 5 min, PCR=¥15
1/6/K B 6xloading bufferif &, 1 FH2% BAs B
e R VR . HCH AT, I A QIAquick
Gel Extraction Kit (QIAGEN), f# HQubit@ 2.0
Fluorometer(Thermo Scientific)iE &, % E /R &R
&, ##JE# FTruSeq DNA PCR-Free Sample Prep
Kit, 4 U 1 SC 2 28 0ot i o RN SC A DU A5 46 )
168 1 %2 7 A= 1 9 Hiseq 2500°F- 5 PE250KE 28 15 .

1.7 BEERSH

fii HHFLASH¥Z Wi J7 51 o T Barcode A
readsH #7430 1 2 FE AL ¥ 51 . 8 K Barcode T 41 1%
B A ECE 1 Trimmomatici# 47 BT o k&
TR 2 B JH Uchime 5%, 2% 804 i Gold
(http://drive5.com/uchime/uchime download.html),
3 F Usearch(http://drive5.com/uparse/) 34, {#
UPARSESR 1 7E97% ) — E /K -F E#EFTOTUS
25, PRI OTUM H 3080 50 5 1 )7 5 AE hy
OTUM TS, i FHUCLUSTSr 2% SILVA
¥ 7 (Rlease 123 http://www.arb-silva.de/)i#E 17 E
RO Mo I PYNASTH AR P 9 E 4T Z H L
Xf o Adi JH FastTreett) JE fE LR o XF & FE A 1 —
AR B, DARE & b B8 i e D ) SR bR AT R
PR . I 4 R G T AR 1 RS2

7K J5 R i 3 PR 08 FH SigmaPlot for Windows
(v. 11.0, Systat Software, Inc., Germany) % {F1EE ,
JHIBM SPSS 18.0i 17 51X 2 J7 2 43 Hr (One-Way
ANOVA), WBAFABAM M 2R, Fitss
PAP<0.057E N HA B #HME2 5 o Bl R A1
{H 75 #E 1% (mean=SE) % 78 .

2 HEH

21 EEIAMERAXNTIEEFHEKEKER
FaEA

52 A FUFF B ARG IR T LU R 5 IR £ 5
B K AR K B, EE TR T 4R, SEI KRR
T PR £k & IR IR T IR 4, SO 4 L X R
HFFAL T 72.68% . 72.00%. 26.27%7H21.46%, H:
HER 7JE 25 5 B 35 (P<0.05) ., S256 20 ZK AR FP Al U
e NG 6 S5 I AR AT X R, A il AR T
43.39%. 44.64% . 15.64%. 37.57%FH134.49%, 5t
6 20 7K R o i B SR 4R T BRI T 0 IR 4, 4%

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

BIREAR T 40.91% . 33.33%. 50.00%. 33.33%.
17.39% . 39.29%F125.71%, HrhaEofE 2% 5 i 2%
(P<0.05)(E1 1),

22 EAAMEEANTIEAFEFMBRE
SR A=A

FrFH KA T T 5 G FLAT R AT DR v AR
01 B 5 AT AR AL T RE (1K12), 75 S5 50 45 R
R F3 58 S 06 TF 4R S5 A0 26 1038 SR 45 2 B 1014 g 3 A0
BUAE AL, AT R SPUERE S . SR W
7, HXFHRAARLE, Scu g v 2 3R g 0 Y 6
PR R il (AKP){G 14 42 155 T 45.04%(P<0.05), SC5:
4 v B £ i ) SR AR 52 AL i (SOD) FIAKP
A3 AR T 58.26%(P<0.05)H160.99%(P<0.05),

23 EAIMERBEXNTIEEFEKKERHF
EE Al AL

Xof JEZH % A £ 37 5 b 3 K A A TR 32 S
H: IE R T (Proteobacteria) . JHZ# []
(Actinobacteria) . JERER [ ](Firmicutes), Z¢% H ]
(Chloroflexi), # 40 [](Cyanobacteria), %% i
I"J(Planctomycetes) . fLLAT1# [ |(Bacteroidetes). ¥
3 ] (Verrucomicrobia) A1 R #T- 12 | ] (Acidobacteria)
S SA A X 2 B 43501 R 38.58%64:3.58% . 15.59%61.69% .
14.49%+3.92% . 8.22%=*1.30% . 5.58%+1.3% .
4.71%+0.7%. 4.00%=0.4% . 3.66%=£0.5%7#
1.72%+0.49%, A1t b7 S A0 7 51 501 96.55%(F 1)
X B2 % AR 5 GE b I G U 40 TR A R SRR
He BRI BEE] . JERERET] . R R
FT WAFFRETT . BT YRR . A AR
T (Nitrospinae). VF & WM ]. BIEMAT]
(Spirochaetes), Latescibacteria, Kiritimatiellacota#ll
Tl AL B2 5 1] (Nitrospirae), T34 AR 3= B2 43 51
38.26%+1.61% . 13.97%=+0.18% . 11.57%+0.56% .
9.53%+0.05%. 7.06%+0.71% . 2.64%+0.20% .
2.29%+0.15%. 2.09%+0.10%. 1.93%=+0.33% .
1.18%+0.20% . 1.06%=0.08%. 1.05%=0.05%7%1
1.04%+0.30%, A& T di 5240 5 7 51 401 93.67%
XL & B, X R ZH B A fa R B I K AR A TR 2
HPRREETT . WAETT . TREE AR
BT AR X =F I35 0 TR Y B (P<0.05), 111
WAFE T . KB E] . RIFFET . R
7. BBEIRTT . Kiritimatiellacota, il fL 2 HE B[]
FilLatescibacteriaffl X} = B i 2 X TGV HE i (P<
0.05)(# 1),
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Fig.1 Temporal variation of nitrate, nitrite, ammonia nitrogen, total nitrogen, total phosphorus and COD of pond water

KRB — P Bl , KX R
% AR £ SR B Tt 3 KRR TR R S Y i T
J& (Sphingomonas) . Paenisporosarcina. W 14 )%
(Cyanobium PCC-6307). FukuN18 freshwater
group. B % KHE-EW KEJE (Escherichia-
Shigella) . NEWHT W B (Acinetobacter) .
Methyloparacoccus . %% ER 1 J& (Streptococcus)
Cyanophora paradoxa . 73 BF 1 I8 (Mycobacterium) |
H LA B J8 (Methylobacterium) FJE B 2R &
(Ruminococcaceae UCG-014)(EHIAH XS F FE>1%),
HAXE 2 20 9109 5.17%+0.30% . 2.54%2.28% .

http://www.scxuebao.cn

2.50%=+1.51% . 2.40%+0.70% . 2.13%=+0.18% .
1.53%=+0.06% . 1.52%+0.30% . 1.51%+0.12%.
1.36%=+1.04% . 1.35%=0.79%. 1.16%=0.06%7%1
1.03%+0.13%, 56 2H 2 IR £11 57 58 1t 4 7K A 1R A
EEIEE R IEPCC-6307, MBS . &
i K E-EWINEE . 205 W& (Rhodoferax) .
Limnohabitans . ERAK Q& J& (Sphaerotilus). A3
FF#JE . Polynucleobacter. IR J& (Acidovorax) .
FEER TR M6 1 95 LI 181 (Tepidimonas) (V- YIAH
X E>1%), X E 2350 9 4.64%+1.30%
3.57%+0.17%. 2.45%+0.09% . 2.16%+0.69% .
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2 ERINBERAEN T FTIELFEMEISOD,
POD. AKPEM I
LjgiE; 2.6, RFE/NG FRERIRE R % (P<0.05), T
Fig.2 Effect of mixed culture of Lactobacillus on
SOD, POD and AKP activities of intestine and
gill of O. niloticus

1. intestins; 2. gill. Different small letters mean significant difference
(P <0.05), the same below

2.10%%1.10%. 1.95%+0.46% . 1.78%+0.41% .
1.71%+0.03% . 1.43%=0.63%. 1.36%=0.11%7#1
1.14%+0.78% ., Xf HR4H %7 I #8155 5l 1t 9% i )¢ 1 7
B S LR AN AN O N T N R N AN
& 7K 7= 2 45 = 73 sponsored by China Society of Fisheries

J& . AR . HEKEE . A E R (Geobacter)
R AT TR, A S 5303 0 5.03%20.03%
2.31%£0.13% . 1.49%=+0.13% . 1.38%=0.05% .
1.19%+0.17%M11.16%+0.07%, SCH2H % I f1 37 51
b I N e TR A R JE ) A B T R R R
(FE13) FFH = A AR 0BT (PCoA) X T 1 11 B2 HE A
PEATVPAL , A5 R Won U8 i RE KR T 4
MR bR R 255, BER L, SCHdiK
Ao T R RS 2L K A T 5 ) L o A A 22
S, LR AUKRE IR SR B R R (K14).
SRR AR L, S 20 1t IE KA b Y R
B s . HEEAT R . 3K TR (Enterococcus) .
Alsobacter. FukuN18 freshwater group.
MethyloparacoccusF Cyanobacterium PCC-106054H
Xf F B BR AR (P<0.05), SEER ZH b K AE P Y
BRACHN R . W 5L B TR R (Methylomonas) . 15
IRFTH JE (Corynebacterium 1), Candidatus
Aquirestis . KT 1 JB (Bacteroides). Fluviicolafll
Ferruginibactert8 Xt 2 i i 2 155 (P<0.05)

2.4 BAIELEN S @ HE SR
LA B

X REAH W 0 A R . AR
JEW T JEERERT] . SUFFRE T, 775 1 TR
LW, X B 50 R 82.63%+0.78% .
7.68%+0.34% . 2.21%+0.31%. 1.48%=0.31%7I
1.35%+0.08%, A& 31 b B4 P 51 5019 95.35%
BRI AE P RN BRI BRI
WIFFRETT . KT TR E T, FXMxTE
FE Y9N T79.26%+2.76% . 11.10%+1.91% . 2.71%+
0.39 %. 1.64%+0.18%H11.07%+0.26%, &1t 5 &
1T 5 B 95.78%(F2 1)

BEBE—Sar 3 g, &I APk
flpE AR R, HAEAEEE. B
FRJE . ANShFF e . R G 8 - R PR 8
FE R T R (Pseudomonas)(CF- I A X F BE>1%)
SRR BE A3 57.91%+0.97% . 6.46%+0.27% .
2.81%+0.08% . 2.32%+0.13%F11.45%+0.09%, *I
HEZH %0 | 0 00 B BF B A0 Fh . W I A
J& . WIEFFEE . RIFFRE . R A& R E -
BRI TR & BBk i R AV R B R CE 2 A X R
BE>1%), A X =F B 43 51 56.86%+1.96% .
6.64%+0.37% . 2.38%+0.09% . 2.22%+0.07% .
2.06%+0.72%H11.44%+0.21%(&13), 2320 %
g 3 A0 8 A TR S B i RO BR A TG B 2 S
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Ko AR

44 %

*=1

AR R BEMERERFEE(TIKE)

Tab.1 Community structure of microbiota of intestine and gill of tilapia, and pond water and sediment(Phylum level)

e

A%HTE() taxon(phylum)

sample D ]

FERIT IR

AT

e

FRHTAIT

AR

FEEAT

FEBIAT ]

PRI BRI Kiritimatie

Proteobacteria Firmicutes Bacteroidetes Chloroflexi  Actinobacteria AcidobacteriaCyanobacteria Planctomycetes Verrucomicrobia Nitrospinae Spirochactes  Ilacota

Tz
Al

Latescibac-
teria

Nitrospirae

IC 82.63+0.78  7.68+0.34  221x031  0.97£0.06  1.35+0.08 0.74£0.04  031£0.02  1.48+0.31 0.78+0.12 0.09£0.01  0.10£0.02  0.11x0.02 0.07+0.01  0.06+0.01
IE 81.18+149  9.00+0.77  2.26+041  0.880.06  1.69+0.19 0.82£0.06  0.78+0.18  1.08+0.58 0.40+0.03 0.110.01  0.13£0.02  0.09x0.01 0.09£0.01  0.05+0.01
GC  79.26£2.76 1110191 2712039 1.00£0.12  1.64£0.18 1.07£0.26  049£0.13  0.46x0.19 0.35+0.07 0.10£0.01  0.09£0.01  0.11£0.01 0.09£0.02  0.09+0.03
GE  83.84x052 824036  1.77+0.11  0.87:0.04  1.34£0.10 0.76£0.03  042+0.04  0.45:0.08 0.27+0.03 0.10£0.01  0.10£0.01  0.12+0.02 0.07+0.01  0.07+0.01
WC 38584358 1449+3.92 4.00£040  8.22¢130  15.59+1.69 1724049 558+1.30  4.71x0.76 3.66+0.50 0.12£0.03  0.18%0.01  0.20+0.03 0.17+0.02  0.06+0.01
WE  4598+3.03 9.95t1.61 1182151 2.78+020  15.22+0.17 1974017  5.55¢1.54  1.8320.96 1.87+0.49 0.050.01  0.15£0.02  0.22+0.05 0.08£0.02  0.06+0.02
SC  826£1.61  11.57£056 7.06£0.71  13.970.18 2.64+0.20 9.53£0.05  0.83:0.01  1.93%0.33 2.29+0.15 209£0.10  1.18£020  1.05£0.05 1.04+0.30  1.06+0.08
SE  38.66+0.58 10.81+022 6.16£0.23  15.86£0.60 2.74+0.15 9.17+028  0.85+¢0.13  2.08+0.52 2.610.50 1.44:0.18  0.9240.12  0.91£0.10 1.154¢0.18 ~ 0.91£0.13
W L fpEse s G MEEREE: We KRR S: JBRE; C: WTERYH; B IR, TR
Notes: I: intestine; G: gill; W: water sample; S: sediment sample; C: control group; E: experiment group, the same below
1.00 03 . PCoA based on Bray-curtis distance
genus ’ 5 Eenus
o other m eIC
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Fig. 4 Principal coordinates analysis (PCoA) of the
bacterial community from O. niloticus intestine and

gill samples, and pond water and sediment samples
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Effects of mixed culture of Lactobacillus as water additive on
the environment of pond, and the health of intestine and
gill of tilapia(Oreochromis niloticus)

WANG Miao, LU Maixin", YIMengmeng, LIZhonghui, GAO Fengying,
LIU Zhigang, KE Xiaoli, CAO Jianmeng

(Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture and Rural Affairs,
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: To provide a basis for the application of Lactobacillus in the healthy aquaculture of tilapia, the effects
of mixed culture of Lactobacillus as water additive on the environment of pond, and the health of intestine and gill
of tilapia were studied. Mixed culture of Lactobacillus was added to the water of tilapia (Oreochromis niloticus)
pond (control group: 0; experimental group: with a final concentration of 1.0x10* cfu/mL) for ten weeks. The
components of mixed culture of Lactobacillus were Lactobacillus casei and Lactobacillus acidophilus, with a 1:2.2
ratio. The water quality of pond, immune and antioxidant indexes of the intestine and gill of tilapia were
monitored. High throughput sequencing technique (Illumina Miq) was used to compare the community structure of
microbiota in water, sediment, intestine and gill mucosa of tilapia between the control and the experimental group.
The results showed that the nitrate content in the water samples of the experimental group was lower than that of
the control group. From the seventh week, and the nitrate content in the water samples of the experimental group
was 72.68% (P< 0.05), 72.00% (P>0.05), 26.27% (P>0.05) and 21.46% (P>0.05) lower than that of the control
group, respectively. The total nitrogen content in the water samples of the experimental group was 43.39%
(P>0.05), 44.64% (P>0.05), 15.64% (P>0.05), 37.57% (P>0.05) and 34.49% (P>0.05) lower than that of the
control group from the sixth week, respectively. The total phosphorus content in the water samples of the
experimental group was 40.91% (P>0.05), 33.33% (P>0.05), 50.00% (P>0.05), 33.33% (P>0.05), 17.39%
(P>0.05), 39.29% (P< 0.05) and 25.71% (P>0.05) lower than that of the control group from the fourth week,
respectively. Compared with the control group, the activity of alkaline phosphatase (AKP) in the intestine of tilapia
in the experimental group increased by 45.04% (P< 0.05), and the total superoxide dismutase (SOD) and AKP in
the gill of tilapia in the experimental group increased by 58.26% (P< 0.05) and 60.99% (P< 0.05), respectively.
Mixed culture of Lactobacillus influenced the community structure of microbiota of pond water, but did not affect
that of sediment. Microbiota of intestine and gill of tilapia were affected by the probiotics, among which, the
conditional pathogens, Acinetobacter and Pantoea were decreased, while the beneficial bacteria, Cetobacterium
was increased. Using mixed culture of Lactobacillus as water additive could improve water quality, the immunity
and antioxidant capacity of intestine and gill of tilapia, and regulate the community structure of microbiota of
intestine and gill of tilapia.
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