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O W TR AT AN R SR B AR A 2 T S ( Macrobrachium rosenbergii ) 1y 18 T B 25 1 14 3
Wi, TUAR 3T (RDA) B W 5K IR R T I G R o BRI 6 Rt . B [WIR IR IR (MP ) B IR
R + 1M (Lemna minor) (PP 4H) % [RTREF + % ( Hypophthalmichthys molitrix) (PF 2H) % [GIRAF + 5 /A TG 145 1
(Anodonta woodiana) +#%( PMF 2 ) % [CVEEF + WA TLIEE + I (PMP 4H) P RIBIF + T TR EE +
FRA + 86 (PMPF 41) . F0 64 d, 5 K 5% 7 (3 DO pH  ChL a.COD BOD \NO, N .NO,-N NH, N
TN TP PO,-P . TOC) K il AR L5 . 25 3RH D [CIR MR AN [ SR 78 A5 XX 7K A4y B PO, -P TN I Chl. a H.
A WEEW (P <0.05) ,MP 21 PO,-P ¥ i i K H 1 2 R THANL (P <0.05) o WHIiE 200 2R 5 MP 2H 5
K (4.08) , KK PMF 4H(1.27) ., Z8JE |1 ( Proteobacteria) | 4% B [# [ ] ( Tenericute ) F1 JEBE 7 [ ] ( Firmicutes )
TERF M TE AR F BERR o AN SR AR A T R A A AR OR 22 57, Horp MP PMP il PMPF 25 "< HL 0 1R
(Aeromonas) PP 4 ¥ IR FT 1 J& ( Citrobacter) \PF F1 PMF 2%y Candidatus Hepatoplasma, Jif38 40 5 ¥ 5%
ARG 2 A R W1 TP X 2 [RVE SR I W R B A W 2 ma (P < 0. 05) 5 7 #5 < B I 7 ( Aeromonas
enteropelogenes) 7 25 1 I FR B ( Enterococcus ) FIAg FCFLER I ( Lactococcus garvieae) 5 NO,-N A1 TN B IEAHE, 21
MiF & ( Rhodobacter) FE BA ML # ( Pseudomonas vranovensis) 5 TP S 1EAH G, A UL, F2 42 45 =X AT 38 32 5% i 7K 44
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( Hypophthalmichthys molitrix ) , % [CIREF + i + 35
4 ICTA I ( Anodonta woodiana ) , B [FGYRUF + 15 £
Teth it + P, B IR AR + 5 A T + B + 3
P o SR v I AR W 5 A [] 5% 5 A 5 A
PRV B 7 308 200 T 20 3, 53 A HG 5 P45 DY ) R
VERT, LU 0 20 EC T W i 38 AT 4 10 1) T 326 B gk
PRI MR 2%

1 Me5I5k

1.1 FEENXZE

FREH LT 2014 4 7—9 H 34T, S5 [ PR
BEEAEVLIR R I T2 B AR N K 80, 3 24 4>
B (5 m x3 mx 1.8 m) >R FIB; K )& A i 4, lic
#LSKWHIAEN 1 &, FELImILE 6 4. 1
FeB [RIBAF(MP 4) (B CIRIF + 72 (PP 41) |
PIIRUF + 6% (PF 41) P [RIB IR + 75 M ot
I+ BE(PMF 2) B [RTANF + 5 A0 BE + 77 3%
(PMP &) ZF [RIRHF + 85 + 95 f9 JC A 0 + P2 9
(PMPF 4H) . BFREFREI N 100 ¢/m’ A 64,
BT TR BE O 10 R/ [ BR s A TR, T K T
BRERN 5% AT AT, DUBSR% R 4
H/EIRR . B 4 DA TR RS 2 IRTE AR
5~8 o, B AP S g oA, T A
1.2 {HAFEE

SRS AN K o R RIS [CIH R R
TaeE 3 U, B R UMA TR 1Y 3% ~ 4% , Bk
FRHE AR 35 £ AR S OL A B 4 R i . SR 4E )
7KK 21.4 ~31.7 C,
1.3 KHERESKRIERMNE

FRAH 64 d, HISR /K g R AR B M /K K THT 20 ¢m
ZEATREEKHE, i DO, pH 3 BE COD ,BOD
NO,-N _NO,-N, NH,-N, TN, TP PO,-P. 4 #L i
(TOC) FIt4 3R a VK FE (Chl. a) S K Fidbr. H
H DO, pH F1 3 FE 43 1 ok HI A #5 =X DO X
(Lovibond SD150D) , pH i} ( Lovibond pH110) Al
1 EFAY ( Lovibond ET4200 ) B ¥ &, NO,-N FI
NH,-N 3k F 2 2 %K 5 I 7 A2 7 ( Lovibond
ET7919 ), TOC X H A #HL ik W & 4 0 &
( ANALYTIKJENA MULTI N/C ®2100), Chl. a 7k
REAL PR AIAAE ARG G A 2 B 300 mL K BE
LB RIS R i A B BT R A 10
mL BLOE T -20 CHFERTE 24 h, R QB
FEEIE Chl. a M7 HAtb IS HURE A4S I %
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HE Y K s Iy AT
1.4 PFEHFMFEESEREH DNA 25

FRAH 64 d, WFEHTIF R 24 ho A SR
£ 0 70% &P AR A R T, T K T B 1 F0 Y
JIBUE X RTB AR s . A IR 3 R AR &
HIFET 1.5 mL TEERHE D, BT -80 Cfi
145 o

K QiaGen ZEf8 DNA $2 B0 & 52 B
DNA, Fir 5+ i DNA $EUL BR 3448 BRG] G
T T, PEHCEMYFE S IE 41 DNA 28 1% Bilig
WHRE I L UK A I 5 A% I, A ) SR BB A 0 Y 4 4
AEIFR—AFE, T i e
1.5 BEENFSHT

EFXHAIES 16S tRNA JLH V3 + V4 X4
barcode K ¥5 5 5| ¥ 338F/806R, 71 ¥ ¥ 51| Jy
338F: 5'-ACTCCTACGGGAGGCAGCA-3', 806R:
5'-GGACTACHVGGGTWTCTAAT-3', PCR ¥
K 20 L SUWAA R :5 x Fast Pfu Buffer 4 pl,
2.5 mmol/L dNTPs 2 plL, 5|4 338F/806R 4 0. 8
pL, FastPfu DNA AT 0.4 p,L,ﬂ‘ﬁﬂ‘}j 10 ng, £} E
dd H,0 %20 uL, PCR £/4:95 °C 25 120 s;
95 °C 30 5,55 °C 30 5,72 °C 45 5,27 MEW; 55
72 C %E{# 10 min,

PCR =¥ 23k 2% S R W66 e v DA I, 2%
WG T, R BL R /NG aE (430 bp A A7),
AxyPrep DNA &M [P0 57) & (Axygen, S [H) 1)
B [E1ic PCR 724y, LA Tris-HCL PEI 5 32« Y 7 45
Skl PG SR U 18 22 PRk A i R B, R A
RGN 1 54550 I 1 ng PCR =) bR E &
£ PCT =¥y, 8K J5 1 0. 1 mol/L () NaOH %5 ¥ A5
PE RS H5E DNA Fr B, i g0 SCIE 5 7E 16s-
338F-806R Miseq V- 5 #E 47 iy il 1 I 7 (56 35 4k
YA FE, B o
1.6 HEHH
1.6.1  JKEEHE T

K Excel 2007 4b ¥4 , I F SPSS 17.0
A3 %) £5 KA A F8 An R A7 B R 2R 22 4%
Br, WG #E4T LSD 28 i, 22 R DL P <0. 05
FIR .

1.6.2  Ji7iBdiiw 2% 50 Hr

Miseq I 152/ PE reads 1 SR YE overlap
RRMEATPRE, 18] B X5F 7 4 ot o 47 Jog 428 3k
U8, XAPFEA G #E4T OTU K253 A 3 242
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3. BRI AR < (1) OTU 24347, Fl
FH4AFF 4 Usearch (vsesion 7. 1 http://drive5.
com/uparse/ ) %t filr A ¢ 513647 OTU K143, 1E 97 %
FARIK T /9 OTU #4714 W15 B g it 4 #r e
(2) 5322750 Mr, K] RDP classifier DU 3 58.9%
XF 97% FARIK -1 OTU R P 30477302503
Bro (3) W7k 4= & B 45 8 (Chao 1) | F R 45 4K
(Shannon) \ =% ZRHE 4 (Simpson) FIYFh 4= & B2
FEEC(ACE) AR A S 2RI
Mothur B4 THEBOTAL 9 OTU ALK - 97%
(0.97) o (4) FEARIER S ARIE 4 G 20 Hr , 4
AT R AT Qiime 55 beta ALV B
W TR R B AR R 355 bray curtis, RIS 4514
KA R 1E S THARRIETE Excel 1 éifEfERE
(5)2% ] CANOCO 4.5 for Windows /4% ¥4 5% [H]

55 B R PRV A AR S AT IO A
o3 (RDA) , FF 1 499 Yk AR FR 6 4 5¢ - B A 56
L AT A B T o

2 HiR50M

2.1 FRABFAEFEER TKBRIEHR

HI & 1 AT 2 PR MR AN [ % B A 26 7K A
P PO,-P. TN #l Chi. a B B M (P <
0.05), PF 41y ¥ i K H W2 & T PP PMF FI
PMP 41 (P <0.05), MP 4 PO,-P ¥ Ji& i K H it
FERFHRSLU(P<0.05), PF 4] TN ¥R K
HEBERFHERLHP <0.05) , HkK K MP 41,
PF 2] Chl. a ¥R JE e im H B 3@ FHAKH(P <
0.05),

®1 FRIBEEAREFERR XK BHIERA 00

Tab.1 Effect of chemical factors of different cultural patterns of Macrobrachium rosenbergii

Chzﬁ’fjﬁgm MP PP PMF PMP PMPF
COD/(mg/L) 13.66 =1.30 12.17 £0.37 12.57 +1.33 14.41 20.92 12.98 £0.69 12.78 +1.42
M Turbidity/ NTU 29,14 +5.41% 16.60 +2. 14¢ 38.76 £2.54° 25.23 +1.87%¢ 23,75 +3.51%¢  30.82 +4.07®
TOC/(mg/L) 36.20 £12.24  26.60 £3.76 32.46 +4.09 31.25 £3.56 32.58 +4.48 35.03 £3.67
TP/ (mg/L) 0.35 +0.07 0.30 +0.05 0.36 +0.06 0.24 +0.01 0.27 +0.02 0.28 +0.04
PO,-P/(mg/L) 0.22 £0.04° 0.08 £0.01° 0.14 £0.01" 0.05 £0.011 0.09 £0.01" 0.12 £0.01"
NO;-N/(mg/L) 0.10 £0.02 0.08 +0.01 0.12 +0.03 0.09 +0.01 0.09 +0.02 0.10 +0.01
NO,-N/(mg/L) 0.17 +0.04 0.10 +0.03 0.05 +0.01 0.11 £0.04 0.09 +0.03 0.09 +0.03
NH,-N/(mg/L) 0.13 +0.03 0.14 +0.07 0.07 +0.04 0.19 +0.05 0.08 +0.03 0.13 +0.11
TN/ (mg/L) 5.60 £0.25" 1.16 £0.07¢ 6.94 £0.14° 2.10 £0.54¢ 1.68 £0.62° 1.64 £0.07¢
DO/ (mg/L) 4.37 +0.55 4.70 £0.22 4.90 +0.47 5.40 +0.39 4.20 +0.23 5.20 +0. 40
pH 8.50 +0.27 8.97 =0.07 8.52+0.19 8.77 =0.17 8.94 +0.15 9.09 0. 15
Chl. a/(mg/L) 23.87 +6.71" 20.69 £0.45"  111.14 £19.31*  44.64 +13.43"  36.97 +9.62" 53.71 £15.99"
BOD/(mg/L) 15.78 £3.08 7.27 +1.97 14.52 +3.74 12.40 +3.74 7.65+2.75 17.27 +4.88

T [R— AT L) AN RN PR R 28 5w B3 (P <0.05)

Notes: Different letters in the same line indicate significant differences( P <0.05)

2.2 FRFEERTRANHEARREEEE
EMSHENH

fh 2 2 AL, AR 9 AR5 B R S I i 4
2 R PSS HORIA B B AT BER 225 < PF 41
A ACE 1 Chao 1 525124 512 511, 35 T4

AL, U H Y R B R I PMF 41738 41
B E E K, H ACE F1 Chao 1 4354 207 F1
169 ; MP 2[1 %' [ 8 U 17 38 40 1 22 FF PR 48 B K
(4.08), H ¥k A PF 41 (3.56), ik PMF 4]
(1.27).

R2 HEITPHRMUEKT LERPAEHNFEEMSHFEIEL

Tab.2 Richness and diversity index of bacteria in samples at the 97 % similarity level

Ff: & Sample 232G (0TU) ACE Chao 1 Shannon Simpson
MP 352 358 364 4.08 0.057 0

PP 366 377 386 2.76 0.2339

PF 505 512 511 3.56 0.1395
PMF 107 207 169 1.27 0.3737
PMP 320 331 333 2.75 0.167 9
PMPF 234 255 261 2.02 0.352 6

http: //www. shhydxxb. com
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Tab.3 Composition of intestinal bacteria of Macrobrachium rosenbergii in different experimental treatments

i Sample %)% Reads ["] Phylum 24 Class H Order Bl Family J& Genus
MP 35 371 21 39 80 137 203
PP 38 761 23 44 84 169 207
PF 36 005 29 56 111 182 284
PMF 36 837 11 20 39 62 86
PMP 35 724 21 41 78 138 197

PMPF 34 633 18 34 65 107 154

2.4 EFMAKEHNARFERR T KBIRGE
MEHR RS

AT AT 6 AR TP AN R o 2 25,
i PMP . PMPF MP #1 PF 21 5% Jy—2% PP I PMF
RhH—K,

PMP

PMPF

PF

PMF

PP

0.6

1 FRFEERT KBFHERRNRESH

Fig.1 Cluster analysis of microbes in intestine

0.4 0.2 0.0

of Macrobrachium rosenbergii in different

experimental treatments at the phylum level

fiedi 10% LA EOR IR RE T4, 2B w T
( Proteobacteria) \JE% 4 | ] ( Tenericute ) FlJEBE [
I"T( Firmicutes ) 7& JLA 57 58 AR 2 14 7 18 vh AR XS
R (€] 2) . MP PP PF . PMP 1 PMPF 41
BJUA I BT TARS 32 dwe e, I OTU $i (5 i
FEM 40 OTU 119 59. 31% .83. 17% . 47. T7% .
57.41% F178.91% , PMF 41 % [ F i i o 4
BETR AN 32 B A K (53.33% ) , Ho N8B 1
I'1(44.88% ) . MP 4 p AP ] N TR 1 ]
(59.31% ) FJERER [ ](16.42% ) ; PP 21 Fl PMPF
MR NIRRT PF AL 2
I'1(47.77% ) FAERBETE1(30. 41% ) s PMF 4 LA
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BETR ] (53.33% ) FIAZTE 1R[] (44. 88% ) F{IL 3
W PMP ZH DLAS B 1R 1] (57. 41% ) | BROBE T 1]
(21.13% ) FISEEEGE ] (14.96% ) R LHTH
2.5 ETFE(S#)KENARFEKAFT KB
W A7 18 20 T E B R 5

TEJ@ (BRE) 7K b AN [R5 A = ) 22 TR
BRI B AT (R EER T 1% M3 9)
N F AP AR (K 3) . MP drp 352
DU T L 8 (Aeromonas ) FIFLERTH &
( Lactococcus) , 735 5 19.98% F17.77% ; PP 4 3=
TN Y BB AT W @ ( Citrobacter ) | iy ¥T B Bt
( Enterobacteriaceae , A %X E 3| J& ) MR H M HE & ,
Syl 45.97% 12.12% F17.09% ; PF 20 =3 h
Candidatus Hepatoplasma K13 P &, 70 5 5
30.21% F1 21. 21% ; PMF 4 £ % 3% Candidatus
Hepatoplasma F7 45 R AT 18 J& F1 R FF B R, 20 5 o5
53.33% 27.46% 1 15.06% ; PMP 41 33}y 5 o
Mt J& | Candidatus Hepatoplasma . 3, 3R 7 J@& A1 Fy
BEmAT R 4350 5 34. 52% 20.36% 11.22% #
8.43% ; PMPF 2H FE2ARHH A R HE T
H R Candidatus Hepatoplasma , 537 (557. 84% .
9.67% F17.55% .
2.6 FREMGHEAESKFMEEFHEXE
S

HT Pl 4 RTAL: SERe R 2 40 0 3 B B 5 [A
- TP X % [ H R iy 18 40 1 R 7% B 35 50 )
(P <0.05) . &5 —HF Bl BE A B 1Y ) b A8 1 Dy
37.9% , PR R T TP TN Hl NO,-N 555 —HRliEAH
K AR FRES B 0.92 0. 80 F10.66, 55 i
PRt RE R A YRl AL 1l 28. 7% ,NO,-N 525 —
ShIEAHSG, M RO 0.80, TP Xt % [ H UF i
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2, A ANRISRFEAL T 2 EC TR R 1 B2 A R AE SO S 3R I T I & 505

TE N B 22 FE 52 ) B RN & MP > PF >
PP > PMP > PMPF > PMF., PMF fi PMPF 4, PMP
100

8

[=2]
(=) (=]

AHXT =B
Relative abumdamce/%
e
o
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(=)

il

A1 PP 20 %7 [ 7R S T8 40 B AR 2L, MP A PE 2 i
iﬁém%%ﬁé%%éﬂ%%iﬁﬁo
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%ﬁﬁiﬁ Culture patterns

B ZFEHE ] Proteobacteria
B REER ] Tenericute
O EEE] Firmicutes
W JHZREE ] Actinobacteria

Hoft o = BEART 1% BT

Others refers to a partial combination with abundance less than 1%

B T Bacteroidetes
B Candidate division TM7
B W40H ] Cyanobacteria
B Z%WIT Chloroflexi

B MHEEI] Acidobacteria
W CKC4
m Fifh Others

B2 FREMGEAEMBREIKTLENERESSH

Fig.2 Structure and distribution of bacterial communities at the phylum level in intestine of

Macrobrachium rosenbergii in different experimental treatments

1S AT 55— R il e R
AR EE R 60. 6% Fl 83.9% . NH,-N F1 DO 5%
BhIEARSC, AHOC R EN 0. 67 F1 0. 82, NO,-N
Chl. a TN F1 BOD 5% — il 5 1EAH G, AH ¢ R 4L
1920 0.85.0.96.0.56 F110.53, AR Fh2EAH
A R B DR R M 25 R B . IR R
M H ( Aeromonas s Bk
( Enterococcus ) A #% K FL 3K B ( Lactococcus
garvieae) 5 NO,-N 1 TN B IFAH %, 2L H B
( Rhodobacter ) F1 R B A (' Pseudomonas
vranovensis ) 5 TP 1 PO,-P B IFAH5%,

3 e

3.1 FREBMGEZOEE

FMESH ) 1 3 W TE AT A B Hh A 3 S 1
PRI Bl SO R 1) A W R 2, B i
PR R O R o AIF S R B S BRI FL S A
L, il FP AR 5 i PP RAH G I A %
CVTRTRE A T R SR R 2K T R

enteropelogenes ) |

R BEEAE A, X PR BRAE AT RE 2 559 1k 1 a0
TR A AE 320 5L H 55 52 ) g G R R Y [
Z 0 HETR TURRImE O H RO 8D

TZENG 210 Heo s 1 AN [ A7  BR 8% 1 A v 0 g 1
UMEALAL, KB AT BT, R TR BE R
PTRZ 1], RUNGRASSAMEE 2510 fff 5 % Bt
AT K B B B %o W 3 A e A S oy — AR
T, ZHANG 260 BF 58453 A 7 i 10y U4 3%
4 LS Yo M gy S A 32 T 349 o 728 TB T 1) R 4 e
TR Y ISR 255 2 2 B R A KR Py PLAA T A

i EEE RN (51.2% ) JZR T
(27.2% ), MENTE 257 5% hb 85 55 7 ] i B

% ECTH IR A W 20 O A, R B B A T T
17, U R JRERE R 1], MIAO 452 R 5 A 4y 42 ]

RIS B 4 5 PG S M 0 4 T, o B 34 T T
AT T T RERE R ] AR 30 BF 58 15 51 R )
FEEE B T o 18 10 30 0 2E B L, 0 1
ASTE T BB B 1T A0SR BE B 1, X — &5 SR 5
AR TE R B IREA . R e AT AN | A5TF
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- %iﬂﬁﬁﬁ Aeromonas m FEIEE] JARIESE Anthomonadates uncultured — ® B—2STE NS5 J& Dechlorononas
= Candi datus_He['Jatopl asma @ Limobacter & S Cellvibrio
- %@Hﬁﬁ Citrobacter __ E=1DUNssu044 norank O BIEREJE Paracoccus
& 7T ERR MK Enterobacteriacene unclassified m BE )1, T FiAIRA% Chitinophagacae_uncultured B FIRRFFEI/E Propionibacterium
® FIREE Lactococcus @ ¥4I Cyanobacteria noraak B &4 ER Sandaracinobacter
® {55l Pseudomonas 2 205K 732K Rhodobacteraceae_unclassified — W75 FLICH 8 Shewanella
@ Candidate division TM7_norank ® LT Bacillus BCKC4 norank
a ﬁﬁ%{% Rhodobacter @ MNG norank B HAf Others
@ JEEEE] TR 2K Finnicutes_unclassified 8 JFREJE Enterococcus

Foft =+ BEAR T 1% 12>

Others refers to a partial combination with abundance less than 1%

-1.0

envi

-1.0 1.5

B3 ZFRAMNGEDPAETHHER (M) KFELNERSSH
Fig.3 Structure and distribution of bacterial communities at the genus level in intestine of
Macrobrachium rosenbergii in different experimental treatments
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Fig.4 Correlation analysis between
ronmental factors and bacterial communities in

intestine of Macrobrachium rosenbergii in different
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IIFEEERE T A] GBS % IR TR IF s 18 B %O TR
HEZRY KRB E B YE . A BF5EH, PMF
BCRETR ] F B A K (53.33% ), T L 1A 1]
(44.88% ) , M HARA P NRARTE R+ EKR,
Wl B 0 1 290 RE TR 1) R BB 32 PR BT S W AR A Ut
HED , A [ e A A 0 2 DR R i B A% O BT T4
i AU 28 AU R R e T T S
3.2 KEREAFWF RBIGEEFZSEEZMN
AEXS T8 & sh¥, K A= sh W) T Ak 18 e HL A TR
TERIREE R B 1 18 F LB S0, I 18 A ) 3 5
SZE B YR . PMIRIT S BT R,
U TEERT B Jigy 308 TR 45 4 5 77 5 9 5 0 A 0 A
TERE VI A BAE F o e 3ek 1) % 5P K A R i 500
T LR 5T LLAR S — 5 B R L, 7 [ P45 77
B ARG WU RE T 10 A= W 2R A HOR B TS R
BT AR IR IR, MIAO 261 5@ it i &
[ VA IR 77 58 7K A om ACKG BAT 1§ ( Bacillus
subtillis ) FIFLEREE & ( Lactococcus ) , 3 N2 )44
C/N LLEEFRAE YR 1A, K 3K 19 o B 6 7K A4 R
o iE AR AR R Ee . E R R AR AR 0 i 1 A
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AT 1 S W A DL /0 5 4R T, 86 A7 SR PCR-
DGGE BORWFFLE B AR W), 7t R IR i
FEPE R TR, HAS )R A i 3
WIFAE—E 225, 7 W B AR P E B . A
FE, AN TR 7 7E A X2 BRI OF i 38 A0 Y
Shannon $5 BOMI$ i B 28 (14 AH X = € LE ] A —
TEFESE o TR W] - IR AR O K A ik B | PO, -
P.TN FiI Chl. a A BFFH W (P <0.05) ,RDA 43
Prail TP {225 52 M0 27 FC TR U i 18 T 1 2 A
HELN - TP TN FI NO;-N 55 55 — Bl 1E 1 5%
NO,-N 525 A O ;s 7 4 1 b Bk ol A EG 5L
PR 5 NOs-N HI TN BLEAASCG. dtnl WL, 5758
HEEACRT T 3o 52 W KRB SRR Rl T IR B A
i AT R e 2 I T U i 3 AR W RE TR A
FI R T 2R 358 DR 68 01 288 fi 38 240 B 1) 52 10 0F 5
Beb o PRGN R, FLAE IR 8 R 4
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Fig.5 Correlation analysis between environmental factors and dominant bacterial communities in intestine

of Macrobrachium rosenbergii in different experimental treatments
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Effects of different cultural patterns on microbial communities in the
intestine of Macrobrachium rosenbergii and interactions with environment
factors

DONG Xuexing "*, LU Linlan', ZHAO Weihong', YU Yebing', LIU Qigen’

(1. Key Laboratory for Aquaculture and Ecology of Coastal Pool of Jiangsu Province, Department of Ocean Technology, Yancheng
Institute of Technology, Yancheng 224051, Jiangsu, China; 2. College of Fisheries and Life Science, Shanghai Ocean
University, Shanghai 201306, China)

Abstract; Microbial communities in the intestine of Macrobrachium rosenbergii under six cultural patterns
were evaluated by high-throughput pyrosequencing technology. The interactions between microbial and water
environment were also analyzed by RDA ( Redundancy analysis). The cultural patterns included prawn
monoculture group (MP), prawn with aquatic plant ( Lemna minor) group (PP), prawn with silver carp
( Hypophthalmichthys molitrix) group (PF) , prawn with mussel (Anodonta woodiana) and H. molitrix group
(PMF) , prawn with mussel and aquatic plant group (PMP), prawn with A. woodiana, L. minor and H.
molitrix group ( PMPF ). Four replicates of each treatment were set up. After 64 days of culturing, the
microbial communities and physico-chemical factors were assessed. There were significant differences in
turbidity, soluble phosphorus (PO,-P) , total nitrogen (TN) and chlorophyll-a ( Chl. a) among groups, and
PO,-P concentration in MP group was significantly higher than those in other groups (P < 0.05). Shannon
diversity index of intestinal bacteria was the highest in the MP group (4.08), and the lowest in the PMF
group (1.27). Proteobacteria, Tenericute and Firmicutes were the major dominant phyla in intestine of M.
rosenbergii in the six groups. The major dominant genus was different in six groups, which was Aeromonas in
MP, PMP and PMPF groups, and Citrobacter in PP group, and Candidatus and Hepatoplasma in PF and PMF
groups. The interaction analysis between intestinal bacteria and environmental factors showed that total
phosphorus (TP) had significant effects on the intestinal bacterial community of M. rosenbergii (P <0.05) ,
Adaptation of microorganisms to the environment factors was different, and the abundance of Aeromonas
enteropelogenes, beneficial Enterococcus and Lactococcus garvieae were positive correlation with NO,-N and
TN. Rhodobacter and Pseudomonas vranovensis were positive correlation with TP. Conclusively, cultural
patterns can affect the intestinal bacterial community of M. rosenbergii by affecting the nutrient concentration
in the water, especially nitrogen and phosphorus.

Key words: Macrobrachium rosenbergii; cultural pattern; intestine; bacterial community; environmental

factor; interaction
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