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R, mAE, ITHfE
(LK Fc T, BlEmKP AR 3, L 200433)

WE: I RABAATHTRAAEATHER AN AEHFE LML, TRXA
llumina Miseq & # & M J7 7 & R FE G L HEM R 2 BT AER. RBEELXRT
& J7 38 20 B 8y 16S rRNA B 2 A7 & X (V3~V4) # AT M J7 24, I A T & 4 #7 (redund-
ancy analysis, RDA) J7 i R - At AR H 2% § FFE T 89 X &, £ A 22 A X Fk 247 (canon-
ical correlation analysis, CCA) ¥ = oM M HH 5 R ERH T W F %, £ BT R, L hfh #
MRTAK. REEKBEAR B AEHENEIHFUERTREERAER . LR HRHE
ATKEE KRN AEHEENGHRRAE NN LN, L P AEARHBEIT A K
W E@E ] EREFINFRUFET; RRNEEBFIIAZKETAUATET. %
RABEEAT, WENTERBHRBANALKRERE, TR AEATHETERLHTREN
HEXEE. 5 HAHEJE. norank f norank o Chloroplast. Elizabethkingia F 3 J& 1K J& o
FHETRBEANMERE T, pHE K AAEHEEWEALER . FRFAELXT
KW E LR E B S K& T B (TSS). K# (TP). A (TN). pH A K # 2 IE
Ko BAR (TAN) M B UK 77 6 8 W A B E IR i oK, B SUR 7 8 38 e ik %
HELXEE. SHWAERELETSS. TPEEMX; FHHFEMLERXRESL TAN. T
HMRHBRHBRBEEMK;, R KERBE AW HKEE S TSS. COD. TP. TN. # & # .
THBEKTANE M K. AXEA, RALKMAEATRGFEALZRANAE &4
M, BERFEEREANG, A TWHEAEEK, BAFRETZWN ARG Hob,
TR R AR AT R R AR A BN A B T AR B SUOR O SR 1 B A A A A A T
-0 A
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FHEABmERNME, RZHEBREERZ, B R,

AR 2T E . BEE 1SR D7 il 5 /9 7 SR TP R A X A W K B 5K 3R B 4
B, WESURTTBEIR B AW A . AR, RS AR RhaR G R R SRR IR AR T ok
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210 KopE o R 45 4

DI IK XS KIS (e, kAR A R G
AW AE K™ FR 0 AR S R G b R R k45 2 A
L s G MR i . RUBRAE P1 RK AR ik 4B
KAEFER P A RKIRAESRENHEEH
PR Ay, AR W A N S K IR B O R R
FO A, TR s ARG TR B AR E
B, LI AGIE TP TR RE S A S 52 IR R
7K 5T B A Al 2 5 ) B K = S Y i i T
B, AR | R TR R K 7R S W 3 R A
MIREVR LB, W T M FRBEK A A S . A
BEXTPE b B TR A S A B X

A S B0 1R AL G5 % BRI ST AR R 3R 2 B R
i . K H Ilumina MiSeq ¥ 5 X % 20 2R 7 fifi A~
[ FRAE AT B KA L GV Az T T 0 1 168
rRNA V3~V4 [X 47 i & Uy, Fe B B i A
YIRS R M L SN M EAER, D
J 5 FE AR A TR A AR A 22 M (R B

1 MRS T

1.1 FESENRHERRE

T 2019 4F 4 A, 78 LK F= 0 52 fir 272 W
PR 5L b 3t 5 77 AS 8] 95 A S S0 50 . SE B 4y
AL g5 B AR UL (S ) RN A7 AR b 3R A AU 4l
M) 24 H, A 3 A YE, AT 5 IR A
UM 1667 m*, 1% 50 3% 5 A5 20U AR I 80 2R J Bl
ST AR R AR KR i —UR— 3 S R, RS
HLFERE S SR SR RS £ 150 g, i
FREE 1.5 B/m’; SRR FRBI . B SUR T il il
FERAE L0 150 g, WFRHE 1.2 B/m’s FLANiE
X ¥R (Litopenaeus vannamei) i 37 F A% N 0.6~1.0
cm, WFHEEBE N 17.1 B/m*; HEHESE (Lpomoea
aquatica) # Fh & R 12 kg, FHEAY N SAH .
M5 0 7R 6 37 5 0[] T P e oAy 48 405 HR: i 5 )
BE, W A VLI E AT SRS E IR IR R A A
TR A Bk, B . AR 9:30 B 1Kk,
80 f0 A T 1 1%~3% (LA B34t 3 165 80
RS KR 15 00 BEESENIE), HRRIE A
WL R A PR |, — R 2%, 25h
A 9:00 F1F 4 3:00, FR5E K b 283 60 H i
2 ) Aok DR NI K, SR A S Ok B v R 2 e
KUK, BRBK 13, B B A Al 7 9F HE
KB, JFELEE 16 1.5 kW )3 AL .
S 6 W 1] 7K Y 28.1~32.6 °C, pH7.86~8.09, ¥ fi#
% (DO)=7.26 mg/L,

https://www.china-fishery.cn

LIS T A T IR 58 S B R R4 (BR 1),
KA BIREAALEG 6 A FRFH b I (1) 7KK (SW1~SW3,
MWI1~MW3) ., JiEJE (G258 473 ISS1~ISS3, IMS1~
IMS3; F754 K] SS1~SS3, MSI~MS3), K4 %
77 il 7 16 N 25 W) (S11~SI3, MII~MI3), k24 4
FEff o SRFERHBIE KR (2741) °C, pH K 8.14+
0.17, FEAMIERIR 5 A R AR PR KRR
VEFE i o FIHRAK 28 R AR 25K TH 50 ek KA
FHEA 0.22 m FlFL 8 5 1 02 i 02 & R A 7 il
&, BURIEIEF K E B0, —80 °CLAARFIN
I R AR R R 4% R 4 1~5 om A9 3t 3 3% 2 i U
(100 mL), RAFETRKEELEH, —80°C f#
FREH o I8 N2 R AR 1 R 4 B B> £ 3
HREHLCRE S RBRE SR, L5 R M
AR (18.53+0.97) cm, KJiHE N (260.32+39.43) g;
SRR SRR R T AR (17.59+1.28) em, 1RJT K
(246.94+40.08) g FETLHIRE FHHENHIE, ¥
fiB N AT, Al /0 G R R 9% P W
(PBS) i N BE , URAE A 1B N A IR LT
HELOE T, 5 RArmIE NSRS —

®1 BYUERAHFEFEER FKE,
EREBENREES
Tab.1 Sample information of water, sediment and

intestine in different cultural patterns of T. obscures

Ff b %45 PREAEE]

samples 1D date of collection
KAE water SW, MW 2019-09-10
VIWKIE  initial sediment ISS, IMS 2019-05-24
HRIPJEVE  end sediment SS, MS 2019-09-16
filifgi  T. obscures intestine SI, MI 2019-09-10

1.2 JKERIBFRME

2019 479 J1 13 HRAKEE, MEZA (TAN),
AR ER (NO; -N). fiHREE (NO3 -N), b5 %
B (COD). A A (TN) K B (TP) 25 /K Ji 48 45 o
FLrf TAN W BN 2 SR R — I R ER T, NO; N
e R R B R — A L ks NO3 -N Ik i
5 SR FH A J—E U a0 s TN R B T R
FHBR A SRR i 52 P O R (GB 11894—
89); TP ¥ &5 K FH #H IRk L 7% (GB 11893 —
89); COD R M = 4 B2 8% (GB 11914—89).

1.3 &wEENE
BEHLIEER 5 FE W5 S0 J7 fali i P, AR AT
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WA, SRJ5-80 °C MK KA h A7, HT%
925 Tl 05 P I o R B A AL Tl N A bR AL A
S E AL W) 15 L B (total superoxide dismutase T-
SOD). 4 bt H kit %1k ¥ B (glutathione peroxi-
dase GSH-PX). if & b A i (catalase CAT), ik
i bm 1 R Rl A ) TR I 5 T A 7
F&, IEAs R Sy BARZOR B

1.4 DNA ##H$E#1 PCR # &

R 95 DNA £ Ui 57 & (FastDNA®SPIN Kit)
(MP Biomedicals, 32 [#) iji B 1517 & DNA fili &,
DNA ¥ & 1 48 £ ] Ff NanoDrop 2000 #1746 1
FIIH 1% 3 B W BE I A K A 1) DNA $2 BT £ 5
FM338F (5-ACTCCTACGGGAGGCAGCAG-3)
1 806R (5-GGACTACHVGGGTWTCTAAT-3")
1Y% 16S rRNA V3~V4 7] 78 [X k47 PCR §™
B, POEARRF . 95°C AR 180 s; 95°C Ak
30s, 55°CiB & 30s, 72°C &M 30s, 27 ME
R %5 72 °C #EAH 10 min, ¥R Z& (20 uL):
5xFastPfu 2 W 4 uL, 2.5 mmol/L dNTPs 2 pL,
514 338F /806R 4% 0.8 uL, FastPfu 2457 0.4 uL,
DNA 5 10 ng, #M2E dd H,O % 20 uL,

1.5 Illumina Miseq | 5

i1 FH 2% Bt B W 35€ e [T e PCR ™= 41, FIH
AxyPrep DNA #E i 15 i i 57 & (Axygen, 3 [H)
WEAr4lifk . FH QuantiFluor™-ST (Promega, 3 [#)
PEAT AN %E & . AR HE Nlumina MiSeq Y 15 # 1 $
ER R 3 F Boty @0 P SCE T, A Tle-
mina 2\ & 1Y Miseq PE300 *F & ¥ 47 i 3 & i 5
(e AR W B 2R A PR A o

1.6 HIEDH

JE4E I e 504 - Trimmomatic 5117 5 4%
il FLASH B fEat i Pf % BARTE: (D A
UPARSE(version 7.1 http://drive5.com/uparse/) %X {f
Xt BHE HEAT AL, ARG 97% AHALLEE AKF Xt T 4
T4 4325 535C (operational taxonomic unit, OTU)
RE, YR BETER SV s T RDP classi-
fier D1 7 507 X 97% AHAUK - 19 OTU £ 7
AT 5 224531, X Silva B8 12 76 K [R] 43
KKV EGHEREARBEIE 2H ;I Mothur
A5 Alpha ZHEETREG B G (K5
T, HATREARIR R BB E ST QW)

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

Pl BB, A R & T H 7R 9 F 48 5
Mrivofieds DFE . Venn B DL K BERHIE I, (3) R
I CANOCO 5.0 # /x5 BRI ] 1 5 K44 . 738 1%
A= ) HE VR AR A AR DG 43 S i AT T A A
(redundancy analysis, RDA), #8755CHL 5347 (canon-
ical correlation analysis, CCA) & 499 ¥ AE FR il P 5%
S N O RN 1| g e T

2 4R

2.1 16S rRNA M 5 BY435 5

el R A R R, 84 24 MR
FEE N 66 377 %0 97% HALJE /KFF OTUs %k
99106 4~ ANEFEA OTUs 0 191~4 013 4
BEBEEF N Ace 15 5 367.40~5 687.54,
Chao 15 50 347.42~5 474.29; # X BEIE Z FEtE
i Shannon 5444 0.66~6.56, Simpson 844 0.01~
0.79, HEATYIFNE 5 KT 95.94%(M 95.94%~
99.86%)(3% 2), FHIAWIN T EAR THA S
TR W LS O o

MEEAE T, RS 0 T B 1 2 R HE
¥ R e >7K AR > 18 . K [R] B B U 1) 240 T
HEBEMEHRE TR, FMIRRAEY
ZREPERS R TR VE o SEARFR IR KR
JES U B 5 S0 7R 6 i 8 40 T R TR G 2R R T
g SR =

22 EFITKFERMERELEN

AN [7) 55 R 2 R A A W B T D A A
AT 61T, Hh AT EE>1%, 54
10% LA LR RSER TG00, G5 i = L 3
T M2 #1] (Actinobacteria, 36.64%) F175 1
# '] (Proteobacteria, 26.89%); 7 44 35 £ 2 1Y
LSBT T HASIE BT (27.81%) . THERTETT (12.20%)
AT B 1] (Bacteroidetes, 11.65%) Fl J5& B¥ [ |
(Firmicutes, 11.57%)(& 1),

G TR, SW RIS B 1 R i 2k v
'] (36.45%). W 40 ] (Cyanobacteria, 28.00%).
TIE BT (17.91%) FIAAT R 1T (11.10%); 1SS 41
P T 2SI ] (51.00%) FHUFFETT (14.73%);
SSEH ML H T '] N 28I 6 1] (48.1%) FLLAT 1 7]
(11.07%); STALHBT TN (88.78%). Ar
RFFRBIZCT , MW 4L 0 S5 1] il 4 1 1]
(36.19%) . ZSIEHI] (26.38%). W4T ] (12.23%)
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£2 1 97% RN KT LR ch B M F E A SRR
Tab.2 Richness and diversity indexes relative to bacteria in samples at 97% similarity level

FE i 52l S REIT AcefiH Chaotg % Shannonfi %t  SimpsondgE%L BRI %
samples reads OTUs Ace index Chao index Shannon index  Simpson index coverage
SW 72 975154 7° 1 073+£238° 2 157.48+439.82° 1 737.26+403.96° 3.86+0.81° 0.08+0.04° 99.19+0.24"
MW 72 956+896° 1 266+320° 2 165.04+446.20° 1 843.69+£371.82° 4.73+0.29 0.03+0.01° 99.20+0.08"
ISS 64 588+845 8" 3270+481° 5057.31+224.57° 4730.89+563.57" 6.38+0.18" 0.01+0.00° 96.00+0.29°
SS 66 706.£270 1° 3 907+236° 5546.13+£212.50™ 5404.81+£212.69° 6.52+0.19° 0.01+0.01° 96.45+0.51°
IMS 69 920+310™ 3 613£192" 5573.54+275.53" 5205.06x143.72% 6.44+0.10° 0.01+0.00° 95.94+0.15°
MS 72 218+107 3 4 013£237° 5 687.54+242.02° 5474.29+218.50" 6.56+0.26" 0.01+0.00° 96.05+0.25%
SI 47 3104354 2° 191+123¢ 367.40+£130.54° 347.42+143 46" 0.66+0.47° 0.79+0.20" 99.86+0.07"
MI 64 343+886 4° 512+201¢ 986.94+271.99° 761.71£200.70° 1.69+0.30" 0.35+0.06"  99.65+0.19"

: SW. MW. KfA; 1SS, SS. IMSHIMS. J&EJ8; SI. ML RS A i, RFIARTRRR%EREE (P<0.05); THE
Notes: SW, MW stand for water; ISS, SS, IMS and MS stand for sediment; SI, MI stand for 7. obscurus intestines; values in the same column with
different superscripts are significantly different (P<0.05); the same below

P T]  Verrucomicrobia: 1.09%

WZHETH ] Spircochaetes: 1.59%

JERETEIT  Firmicutes: 1.89%
ZYHI] Chloroflexi: 3.04% —
FRAHFBAT] Acidobacteria: 3.22% =
WM Cyanobacteria: 9.42%

A others: 6.75%

WFFE T Bacteroidetes: 9.47% - JHLRB ] Actinobacteria: 36.64%

AT Proteobacteria: 26.89%

(2)

Planctomycetes: 1.40% \
HREER ] Tenericutes: 1.74% — ——
PEMA1]  Verrucomicrobia: 1.76% '::\
G141 Acidobacteria: 2.93%
SRE5ETT Chloroflexi: 2.97% - 4
B2 1] Spircochaetes: 3.59% <
WE4N# 1] Cyanobacteria: 8.50% —

A others: 3.50%

_-7PJEHI]  Proteobacteria: 27.81%

Epsilonbacteraeota: 8.53% —

I

SEERE] Firmicutes: 11.57%

IR Actinobacteria: 12.20%

WAFEIT  Bacteroidetes: 11.65% /

(b)

1 EFIIKFEEME R EGE
(a) e GEFR RS, (b) AR FRIE A TR
Fig.1 Pie chart of overall bacterial community at phylum level
() traditional cultural pattern, (b) three-dimensional cultivation pattern; the same below
T E K& RS
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FHATF B 1] (12.06%); IMS 4L 3 H 1T N 3
1T (51.27%) FHUAT B 1] (12.98%); MS 411 33
7R 28 I B 1] (50.73%) AL AT B 1] (12.48%);
MI LT T M ERET 1] (32.41%) . Epsilonbac-
teracota(25.36%) . W 4 B ] (13.54%) FHAUATF 14 1]
(10.01%)( 2).

T8 3 AR W) 16S FRNA V3~V4 X 45 544
# Venn &, M4BT A R FRFEAL T KR R
Ve LA R 8 AR e AR A TR RE (81 3), (5 R
B R OK R LR VR DL R T O TR AR AR L A
7908 M 4HH OTUs, Hrb A 135 MHIE, A 744 4>
OTUs HAF/ET SW 4, 786 IHAFAETISS 4H, 1422
NHAAET SS A, 154 4 HAFAET SL 4 (K 3-a)
JE U L AR AN R R A R 2 . R AT
B HEFF UK N SS>ISS>SW>SI, 7 1A Fb 72 A5 2

TR RV K AiE TP & BE 8 508 N4l OTUS,
Hoo g 306 MM, A 7144 REET MW 41,
954 N BAFAET IMS 21, 1296 4> RAFET MS 4,
386 I~ HAFTE T ML 4 (] 3-b), JEEUe PRl & 4 1Y
O TE P REECR B 2 o AN TR R B HE T AR
MS>IMS>MW> MI,

23 ETRKFHAEREESEN

ARIFEFAE T 8 AL S A I 5341 T 1 464
Mg, Hh 2R EE>1%. R KE E,
AN TRVEE i 2O S A B (R JE R T 5% B9 4Hl i) 20
WAV B, SR, SW
HFBURSEHE N Planktothricoides SR001(17.00%) .
Candidatus Limnoluna(10.26%). ZL¥RE & (Rhodo-
coccus, 9.27%). Hgcl clade(6.25%) 1 Microcystis

m BIEH ] Proteobacteria

W JZEHETT  Actinobacteria

W T Bacteroidetes

W WE4HEET]  Cyanobacteria

W EEEEG] Firmicutes
Epsilonbacteraeota

B I Acidobacteria

W BET Chloroflexi

W BZJEE ] Spircochaetes

W SEREETT  Verrucomicrobia

W JF#MI]  Planctomycetes
KEETH ] Tenericutes

W HAIRER ] Nitrospirae

W Patescibacteria

W ZFHTE ] Gemmatimonadetes

M Nitrospinae

W BT Latescibacteria

W HAh  others

SI Ml

B2 ETITKFREERZHAENK

Fig.2 Microbiota composition at phylum level

100 =
30
g
<32 60
= 5
]
22 4
< 3
s
20
0
SW MW 1ISS SS IMS MS
K
samples
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®ISS
1SS SS @SS

SI

*sMW

IMS MS -ty

MI

(b)

B3 Kkix, RERBEMEY OTU 1% B E

Fig.3 Venn diagrams of the OTU of microflora in water, sediment and intestine
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214 Ko7E ¥R

45 %

PCC-7914(5.05%); ISS 20 = BAL 3V I BT &
(Thiobacillus, 9.37%) Fll norank_f Steroidobacter-
aceae(5.62%); SS 4 £ FLAR G K norank_f Ster-
oidobacteraceae(7.25%) 1 i ¥ & J& (Thiobacillus)
(6.30%); SI 4 FZLHAGH AL EKH R (88.23%)-
SRR BT, MW 4l 3 EAL SR Heel
clade (12.11%). CL500-29 marine_group(8.76%).
Z1EKE)E (5.80%) Ml Planktothricoides SR001(6.51%).
IMS 21 FEL AT BT B & (9.73%)F1 norank_f
Steroidobacteraceae(5.88%); MS 21 F B AL A
i ¥F B J& (7.48%) F1 norank f Steroidobacteraceae
(7.39%); MIZH 3= Bk 345 4y 1 %5 3K T & (Staphyl-
ococcus, 28.93%) . SIEFTHE (Arcobacter, 25.36%) .
norank_f norank_o_Chloropla$l3.31%) Elizabethkin-
gia (8.56%) FISZJRIRJE (Mycoplasma, 5.32%)([&] 4)

LR ES A
relative abundance

SW MW ISS SS
P i

samples

100 —
-
80 |
60 |
40 I
20 | .
N e

IMS MS

24 HEEFNEBFSHHZME

AT #5530 F TAN, NO5 -N, NOj -N,
COD Hl TP 57K FREE I FH8 bR 22 % A i 2 (P>0.05)
(% 3); ARIFRFIBT Wy 804 Jr il 38 1) GSH-
PX A i % 2% 5 (P<0.05), T-SOD Fll CAT % A~
3 (P>0.05)(F 4)o

AN TR 5 FE B 2R A Y 7K AR 4 R VR
LR BE R 7 22 18] (1) RDA 45 5 WoR, Rl BE i Bf
PRI AR S 52.1%; YNl R A e ) W A AR i Dy
34.7%. KKK pH, TSS Hl COD X} A [A] 37 5 #5
P KR TR BV 0 K . Z R %
BRI R R, FREE T pH A K AR 41 TR A
7% B A B (P<0.05), pH X B 75745 5 1 i
BERE R 47.3%, FIIA RS2 9K Bl K AR B v A8 S 1 3

W ZI3KEJE  Rhodococcus

W HEIKEE  Staphylococcus

B U EE  Arcobacter
Planktothricoides SR001

B TATEJE  Thiobacillus
norank_f norank_o_Chloroplas

B Hgcl clade

W norank_f Steroidobacteraceae

W Brevinema

B Candidatus Limnoluna

W Elizabethkingia
CL500-29_marine_group

m SCRAR)E Mycoplasma

W Microcystis_PCC-7914

m At others

SI  MI

4 ETRKFHAERZALAMNK

Fig. 4 Microbiota composition at genus level

®3 BYURAHTREFERRNKRERNR M

Tab.3 Effect of different cultural patterns of T. obscures on water quality indexes

5 oH TAN/ NO; -N/ NO3 -N/ COD/ TSS/ TN/ TP/
4 Tou;
group (mgl)  (mgll)  (mgl)  (mgl) (mg/L) (mgl)  (mg/L)
16417758  traditional aquaculture 8.21+£0.08" 0.104+0.07° 0.026+0.04" 0.13+0.17" 7.34+0.63" 87.93+13.34° 2.37+£0.27° 0.28+0.06°
SLARFIFE  three-dimensional cultivation 8.06£0.22° 0.017£0.02° 0.006£0.00° 0.03+£0.01° 8.18+2.43* 189.87+162.25" 3.78+0.93* 0.37+0.07"
F4 BYURFHEAEFBEENNNENEZE NN
Tab.4 Effect of different cultural patterns of T. obscures on antioxidant enzyme activity

2150 S A B ALES/(U/mg prot) A e H ki AL YIRl/(U/g prot) T AL EEE/(U/g prot)

group T-SOD GSH-PX CAT
41975 traditional aquaculture 14.07+1.09° 58.21+0.01° 179.09+0.01°
SAKFhFE  three-dimensional cultivation 16.00+0.77 41.80+0.01° 149.83+0.05°
https://www.china-fishery.cn o E K P2 2 320 sponsored by China Society of Fisheries
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S R ) O IRVAZ N L Y s Wl OB N
ZREPERY S R TAL G SR A M I . O W] 3 A A
LT KEME A FEAOBKEE S TSS. TP, TN,
pH FINO; -N &2 IF M X ; Hgcl clade J& 5 TAN,
NO, -N. NOj -N fil pH & 1E #1 5% ;  Planktothri-
coides_SR001 J& 5 Fir 47 I % 1Y P4 5% P+ 52 4 RH ¢
(Al 5)

Candidatus _Limnoluna

1.0 ¢ TSS
|3 Candidatus_Aquiluna
4

Rhodococcus
S
\

&
)
\
4

|
{
Il
!

/

COD |

H
0 I::\______ Planktothricoides SR001
" NO-N_ = ———s
MW2 V\?(‘igk_ 7l Swi
SW2 &g /|

i
M%%;é Ml;li‘rocystisfPCC— 7914
CL500-29_iftirine® gfoup
norang_jf_norank_o__Chloroplast
norank_f__Saprospinaceae

 of
chlﬁclaé’eM WH-UniP1_aquatic_group

-1.0 0 1
— J& genus
O FEAR  samples
—> P HE[KF  environment variables

E5 TEFERATKEARRES
MERFHTR D
Fig. 5 Redundancy analysis (RDA) between bacterial
communities in water and environment factors in

different cultural patterns

AN TR A AT 8 K B W SR T
T 4 P VR S B T Z A CCA 25 R o,
T R i R I AR 1Ol 43.5% 5 SN RE A BRI
Wb e 38.7%. MG T TAN, TN, NO, -
N. NOj -N HI TP X A ] 7% A5 20T 15 80K J7 fif
iy T8 4 TR RE T A3 AT S IR K . SRR Y E
K 22, BREE R 1 TAN X 5% 804K 77 il g 3 40
PRREVE S e R, REAE % 748 S IR A R J3E 2R 30.5%
TAN X 37 A Ff 77 455 5 5 80 2R J fili iy 3 40 1 £
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Microbial community structure in different cultural
patterns of Takifugu obscures

QIU Chuwen, SHI Yonghai®, WANG Hanxin
(Shanghai Fisheries Technical Extension Station, Shanghai Fisheries Research Institute, Shanghai 200433, China)

Abstract: Compared with the traditional aquaculture system, three-dimensional cultivation is a potential sustainable cul-
tural pattern that integrates aquaculture with hydroponics in which nitrogen-rich effluent from the fish production is util-
ized for plant growth. Environmental microbiota plays an important role in the intestinal microbiota of aquatic animals.
The association among water, sediment and obscure pufferfish (7akifugu obscurus) intestine under two cultivation pat-
terns should be investigated to reveal the microbiota differences. The aim of the study was to understand the bacterial
community structure in different cultural patterns of Takifigu obscurus. Here we compared the microbial community
structure with composition variation of water, sediment and the intestine of 7. obscures in different cultural patterns to
explore the relationship among them. The aim of this study is to provide a reference for the further study of microbiota
in the three-dimensional cultivation pattern. Illumina MiSeq high-throughput sequencing method was used to sequence
and analyze the two high-variation regions (V3-V4) of 16S rRNA gene of microbia of the water, sediment and intestine
of T. obscurus in two cultural patterns (the traditional aquaculture and three-dimensional cultivation). The interactions
between water microbia and water environment were analyzed by redundancy analysis (RDA). The interactions
between intestine microbial and water environment were analyzed by canonical correlation analysis (CCA). The rich-
ness and diversity of the bacterial community of water, sediment and intestine of 7. obscurus under three-dimensional
cultivation patterns were higher than that in the traditional cultural pattern. The bacterial community structure of water
and sediment under three-dimensional cultivation patterns was similar to that in the traditional cultural pattern. Actino-
mycetes (36.19%), Proteobacteria (26.38%), Cyanobacteria (12.23%), and Bacteroidetes (12.06%) were the dominant
phyla in water. Proteobacteria (50.73%) and Bacteroidetes (12.48%) were the dominant phyla in sediment. The domin-
ant genus was Rhodococcu (88.23%) in the intestine in the traditional cultural pattern. However, Staphylococcus
(28.93%), Arcobacter(25.36%), norank_f norank _o_Chloroplast(13.31%), Elizabethkingia (8.56%) and Mycoplasma
(5.32%) were the dominant genera in the intestine in three-dimensional cultivation pattern. The results of correlation
analysis of environmental factors showed that pH had a significant effect on the water bacterial community. The domin-
ant genus Rhodococcus in water were positively correlated with total suspended solid (TSS), total phosphorus (TP),
total nitrogen (TN), pH and nitrate. Total ammonia nitrogen (TAN) had a great influence on the intestine bacterial com-
munity of 7. obscurus. Rhodococcus and Arcobacter as the dominant bacteria in the intestine were in positive correla-
tion with TSS and TP. Acinetobacter and Mycoplasma were in positive correlation with TAN, nitrite and nitrate. Weis-
sella and Staphylococcus were in negative correlation with TSS, COD, TP, TN, nitrate, nitrite and TAN. The research
showed that the use of three-dimensional cultivation pattern could improve the diversity of bacteria in the aquacultural
ecosystem, reduce the risk of disease outbreak, inhibit the growth of Cyanobacteria, and reduce the oxidative stress
damage to aquaculture objects. Furthermore, the cultural patterns could have a certain effect on water and 7. obscurus
intestine bacterial community by changing nitrogen and phosphorus concentration in the water.
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