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(1. FiBEPEREE AR ACOK =i R G 5 8 5 S2 6 %, FifF
dts, B 201306)

weeE, FEx”

201306; 2. i A ENIR AR 55 3 G K 72 sh ) 84 5 R

O TR SR AV AR o ARSI I 3 S R A PR A T R T 2L R 22 5, R Miiseq -5
XA 16S rRNA JEP V4 X5 il il , P A i PR I A s 75 81k . 5 3 s IR B
A RFREF(P<0.05) ], il o EAT 1] (Acidobacteria) FIH FR 1] ( Synergistetes ) 5 7K H R 4UUFF 17T
(Bacteroidetes) 5 4l 7| ] ( Cyanobacteria) | 2F BAMI T[] ( Gemmatimonadetes ) FlI Armatimonadetes [ [ ] ; JIE e HF -l
FEA A ] (Planctomycetes ) o PRI HAT W25 22 57 (P <0.05) ()& , i Ay 14 4> KR 18 4>, s g
A 134, TEEIME SRR ALEIRE KR IR Chao ACE 5 FE484L, LK Shannon Fil Simpson ZFE:
BoemA o 3. W X PR R KR R R E b oA B 255 (P <0.05) 194 XA &
( Mycobacterium) \£1 11 J& ( Rhodobacter) . 5 114 J& ( Flavobacterium) il fb M2 i€ i J& ( Nitrospira) , W5 B A0 & [
( Cyanobacteria) FRFT i ] ( Acidobacteria ) | % 2 B | ] ( Planctomycetes ) | Z% ik i [ ] ( Tenericutes ) £ J& BE & ]
(Firmicutes ) HHAMT G KB . —SE R4 | AR BRERFREE T 198 TG 35 0 70 18 BV K A T3 b i 2 5 W
F e TR R LA S5 T R BT A 14 A A i S B A T FL 2 TR R R AR AL
e HH AR SR A PR A0 T B A, HAT A A I

KR PR TS FEEIME; I ; PR
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*Kﬂ*%ﬁ?y:%%AEEXﬁ%TkEH’JﬂE% FE3K
TR S A R W A
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BT 2% 5 B BE RO 32 R BE 1 D BB AE o X b ek
SR DR IAET , H8 7 AR LR = b K R ey
fig ) L B A L S B TRTAE  (EE R SR A B
%“ﬁXo

1 Me5I5k

1.1 SEIg#rs

rh AR GY  BE SR AE O TR T K S
FHehh (b4 31°34'50", 7R 48 121°33714") , S5 H
Yok 8 m x8 m IEJ7IE , U JE 3415 B adk sl B,
SEHEHEK, it 4 m x4 m P& X FRE KR, 1Y A
0.5 m PRI, EFEL.5 m, JIEFE 0.7 m,
W B b i B 3E F B [ Aliernanthera
philoxeroides (Mart. ) Griseb. ) | by 4y 8 $5: AL 30 i
il

AR T 6 HPAJfET 4 m x4 m
B DXRIRR , 221 TRIEE 0.2 m, —7C 4 ¥k, PIJA
JE ATV B /N )8 3.5 ke[ B
(1.27 £0.20) g, S50 ] A) 45 M URL k(i
YL PR A A PR 25 7)) 5 %K fe (1M 50 4
BEIRTTR ) 3% ) o 756 H 25 Hijiti & ICHE, AR
T R 2 R AR B g el 2 B oK, S ) X
TAKAHEAK o 8 B AR 2 B v P & IXOR FiAE 7K
feioh, R E i S R IR A W], PR A A%
3ANEE Y LA
1.2 #HmE

i KR REAEA T 2014 4F 10 H 25 H
R ARG S W1,

JIEAEAS B R S HAnfg, £ H
10 g iy, DU fg 4> fgthle I o, B 95 2 HHE=
i, BBl K vh Pk IS FH 75% 1 B AR 7
TCRFREE T 7 RV R S 18, W R R S DR A
T - 80 CHEB AR VKAE - H T 5 DNA $2H¢,

IKIRFEAS : B PR AR 5 A IKEE, 43 0] 8¢
ARSI, e e 2b 28 (64 wm) Tt U8 5,
0.22 pwm JE B4l € (GSWP04700, Millipore) ",
BEoR B & 100 mL KA R #8319 i U8
JER R R IS AT - 80 °C yKAE T &L DNA
PRI,

JRUEHEAS - SR T A 20 BE B A IR B 4 2%
AR FBO 262 (FLRE) REE TIEMHEA,
FATCTE I PIEBARIR EAERT 3 em , W) EGER RS DR AT
T —80 C kA T 5 DNA $21),

®1 HERRERFS
Tab.1 The experimental sample ID

TRtk an miE o KIE JRR
Farming models Group Intestine Water Sediment
g LA
Rice-crab co-culture A AT AW AS
B D DT DW DS
Crab-monoculture
1.3 ##7 5 DNA $2EX PCR &Rl 7

R FHAH B 7] & 4l B2 40 7 5L DNA | Ji7 18 R
QIAamp DNA Stool Mini Kit (QIAGEN, Germany) ,
KA A PowerWater® DNA Isolation Kit ( MoBio,
USA), 1 # 5 FastDNA Spin Kit for Soil ( MP
Biomedicals, USA ) , H 4 45 98 2 BRI ) & B B
W AUE S AR A H U7 E KR KT S A
FEA 3 AR AT, [F] — H HAH R 257 i 5 AR AR
DNA SR &, IR G /5 36 18 MRS T /a2
TP o

M X3k 16S rRNA | V4 X, FiiF5 4
520F: (5'-AYTGGGYDTAAAGNG-3") , F 5%
802R: ( 5'-TACNVGGGTATCTAATCC-3") , Jx hi
&% #:Q5 Reaction Buffer(5 x )5.0 ulL,Q5 GC
high Enhancer (5 x)5.0 pL,dNTP(2.5 mmol/L)
2.00 wL, itz (20 ng/ul)2.00 pl, 5|4 F(10
pmol/L)1.00 wL, 5[4 R(10 wmol/L)1.00 uL,
Q5 Polymerase(5 U/ L) 0.25 wL, il K @ 7&K
% 25.00 pL, PCR ¥ 7 F.98 C MWiAE % 5
min;98 CAEHk 30 5,50 “CiB k 30 5,72 CHEfH 30
5,25 MiEF ;72 CiE 2k 5 min;4 C o, 2% FiJIR
BESER R IKAT Y 34 8o IR A Tllumina 2%
A Miseq ~F- & , %4 14 J5 1) PCR 7= Wy - 47 X
e (EE IR YRR R A ) .

1.4 NFeRBETELE

P o B i DR B R I Sl 0 RN S
bp, 25K 1 bp X Xy ) AT o ook i, 7
AL B R T Q20, (Q = — 101ogl0™, E 2 4
BRR) KR T 150 bp, LR overlap KT 10
bp

DEI 51 3R R T Qiime B AT 33 38 7 571,
mothur 3?}\14:43 uchime {77 1% % B i & 7 51
PRER « Z5BR 5 i | WD AS FC R EL > 1 )P4 &
A ESAH FRAEBOR T 8 R FP A KN T 45T
150 bp FYRLFFH1 | & A ROR BBCRE Y 7 51 R 2
A AT 51
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X AIARAE KT 97 % A7 32 B K
FIARR T B, £ 45 F /D T 8P 51 5k 5
0.001% 1Y) OTU #1752 # . LA Greengenes %Y
T PERIGr2615 2, OTU 18,

1.5 HRESH

TR R F I = 45322 (X £ SD) &
7N, SPSS 17, 0 B #E 47 B &R U7 22 0 b
(Oneway ANOVA) , 2422 7 i K ] Duncan (X
LT ZE IR, WFE K P <0.05, ZHEME
TRBOTFA NMDS SREIEFE T 47 OUT Hocid
.

o ZREPES BT, MR 4G OTU WA == BE 1S 00, B
A mothur %4+ i) summary. singkle iy 4> 11815
F| Chao ,ACE £ & 1540 Shannon . Simpson £
FEPETE %L,

B Z R, B FIAR i Z 3] OTU F 4y b it

ofE B UL KW # iy F AR B, 3E AT AL
( weighted ) Unifrac 2% % 43 #f ( http://bmf2.
colorado. edu/unifrac/) ") 15 B AL A ] 22 5 HE 55
FEFE, JE4T NMDS 2347, AT R 822 NMDS [&

PR AR I TET] R K b i 22 570
fr, W 4k {4+ mothur 7 1 Metastats ( http://
metastats. cheb. umd. edw/) ! iy A ¥E 17 41 18] 43

o
2 4k

2.1 AEATHER . B SHEESHT

RN (3K 2) AT 1 DT 41 AW il DW 44
DL AS #1 DS 419 Chao, ACE - & £ 45 %K,
Shannon ,Simpson ZAEVEFR S LB FHFEH (P >
0.05),

R2 WEHMMENERERATHRSHFEIEN

Tab.2 Rice-crab and crab monoculture of samples diversity index

Feihs Chao f5%k ACE 5%k AR AR
Sample 1D Chao estimator ACE estimator Simpson index Shannon index
AT 833.08 +115.90° 871.02 £127.95* 0.86 +0.07* 4.33 +0.87¢
DT 1096. 82 +476.97* 1098. 88 +438.09" 0.90 £0.11° 5.84 £2.16°
AW 1254.29 +136.55* 1279.43 +186. 66" 0.94 £0.02° 6.02 £0.49°
DW 1494.08 +305.02* 1486. 53 +340.35° 0.96 £0.01° 6.09 £0.35°
AS 3723.20 +323.97* 3770.99 +353.96* 1.00 £0.00° 9.53 £0.36"
DS 3576.16 +614.08" 3552.56 +644.59* 1.00 £0.00° 9.70 £0.48"
E: AT I DT, AW FI DW, AS Fil DS [8]8cfii_EF5 oA & A A 75K R 2253+ 235 (P <0.05)
Note: AT and DT, AW and DW, AS and DS with different superscripts are significantly different (P <0.05)
E 3 Fh 2R 18 A~ KE A NMDS-weighted NMDS
N t
( Nonmetric Multidimensional Scaling, JF i & £ 4 0.5 o
RUEE) 3 M [ v, i 38 L 37 5K R RIS U B 2. 53 o,
4 N NV N * Group
IF, BA W BB 22 57 . B REA A A7 Y - : AS
. YN N - AAT
FERRZE S5 B PR E AL 8 REAR ) 1) 22 5 KT g 2 u AW
NV N = +DS
BRI REAR ] 22 57 (18 1) o 0.5 A @ DT
N s o b S g < * DW
2.2 WMEXTRBEIEHESESHN s
XPBFEAR R T 1% MR E T TEAT b & 1.0 R
B AEREIA R IE (AT) H R T 1% T TH b 9 1
NMDS1

S5 AR EYIAFE T ( Bacteroidetes, 5. 78% ) | J&
¥ ] ( Firmicutes, 13. 73% ) . 28 & 1]
( Proteobacteria, 21. 74% ). & jig & |7
(Spirochaetes, 1. 35% ) . Z% ¥ & | ] ( Tenericutes,
54.96% ) s AEBE AR IE (DT) R T 1% 1)
1A 9 ATT, Br 5 AT A 8 &9 804 & 1]

( Bacteroidetes, 17.22% ) . JEBERE [ ] ( Firmicutes,,
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1 ETF NMDS B EHESBAMERAT
KiE TIEBEMENBHEER
Fig.1 Difference of bacterial communities in water,
sediment and intestine samples between rice-crab
co-culture and crab monoculture based on
NMDS analysis
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6.76% ) ZFFE 1 ] ( Proteobacteria, 12. 07% ) | 12
i€ 7 '] ( Spirochaetes, 1. 12% ). Z& i 1]
( Tenericutes, 42. 88% ) 4, & FH B 2k W ']
( Actinobacteria,2. 45% ) . 235 i [ ] ( Chloroflexi,
7. 47% ) A% ik 43 28 OP8 fy 2% | ¥ %5 I ']
( Planctomycetes,3.58% ) ,i% 4 M H 128 bE K,
H A E PR AR A AN

PRS- ERT 1% R HET]
AR S ANEET], R R B IR IR (AW) Hh
G TR AR E9 57, (1A 6K (DW) e
I 1] ( Bacteroidetes ) AT Hb 14 57 , ELBRAFF B 1]
SN 4 AT AT R ILE, AW il
®i T ( Actinobacteria ) 5§ 8. 06% . il ¥ & |]
( Bacteroidetes ) 5 27. 54% . W5 ¥
( Cyanobacteria ) 5 26. 49% . & ¥ W |]
( Proteobacteria ) 5§ 32. 34% . ¥ XK 1]
( Verrucomicrobia ) 5 3. 34% , DW H it £ 14 ]
( Actinobacteria ) & 4. 08% . Il FF 1]
( Bacteroidetes ) & 69. 80% . ¥ ¥ 40 M
( Cyanobacteria ) 5 11. 60% . 28 JE B |
( Proteobacteria ) 5§ 11. 56% . ¥¢ % W ]
( Verrucomicrobia) 5 1.01% ([E 2) .

100 HAth 11558 Sediment others
WS3

90 oDl
THALUBHER ] Nitrospirae
NC10

= ZFHIEE] Gemmatimonadetes

= GNO4

BERFFEE ] Acidobacteria
= W B[] Euryarchaeota
= HAth/K4A B Water others
= PB4 A1 ] Verrucomicrobia
= S0 Cyanobacteria
» HAbH7EE Intestine others
= ZZEE ] Tenericutes
= JZE{A] ] Spirochaetes
= 2 H 1] Proteobacteria
» Y72 1] Planctomycetes
= 0P8
= [BEEE ] Firmicutes
= 282511 ] Chloroflexi
= AP ] Bacteroidetes
= JAZEH ] Actinobacteria

80
70
R 60
50
40
30
20
10

AT DT AW DW AS DS

2 AMEATEHNERSHENFE
Fig.2 Relative abundances of the dominant phyla

in water, sediment and intestine samples under

rice-crab co-culture and crab monoculture models

TERTEEILAE T (AS) 5B HME 13 (DS) h
KT 1% BB T TRARR 1 16 AT, A0 B2 wg
A2E5. AS T R ] (Euryarchaeota ) 7=
1.15% B #F 1 ] ( Acidobacteria) & 12. 60% . JiX
2% 7 ] ( Actinobacteria) i 1. 25% . ¥ ¥ 5 ]

( Bacteroidetes) Sh 5. 31% %5 [ ] ( Chloroflexi )
h3.49% JEEER ] ( Planctomycetes ) i 3. 42% .
fi %k 43 28 GNO4 fy 1. 07% . ZF B g W []
( Gemmatimonadetes ) & 4. 28% iz 1% 43 2% NC10
N 2. 04% | fiF§ Ak B2 i€ B 1] ( Nitrospirae ) 2
13.26% | fi ik 73 2¢ OD1 Jy 3. 14% 7 F W [ ]
( Planctomycetes ) N 7. 50% . 7 J& ]
( Proteobacteria ) & 29. 56% . W& JiE & &H ]
( Spirochaetes ) “F 1. 13% . ¥ % 1]
( Verrucomicrobia) “& 3. 35% iz 14325 WS3
3.57% ; DS W] & ] ( Euryarchaeota ) 3 & iy
1.39% iR 1% ] ( Acidobacteria) & 16. 48% . JiX
22 T ] ( Actinobacteria ) S 1. 07% . ¥L #F 7 ]
( Bacteroidetes) S 4. 33% %5 ] ( Chloroflexi )
h3.08% JEEER | ] ( Planctomycetes ) i 3. 67% .
o % 4r 26 GNO4 Ny 1. 39% . 2F i B 1)
( Gemmatimonadetes ) "5 4. 67% & % 432 NC10
N1 47% | G AL B2 i B 1 ( Nitrospirae )
10.09% | fi 1% 73 3¢ OD1 Jfy 2. 96% | 7% % 1 [ ]
( Planctomycetes ) & 10. 88% . ¢ & B [
( Proteobacteria ) & 25. 66% . W& JiE & &F )
( Spirochaetes ) i 1. 08% . ¥t ik ]
( Verrucomicrobia) “& 3. 45% Ffix 14325 WS3 iy
5.40%

2.3 AMEXTHEEZEZRWIINE

JpiE v B W% 25 R R TR R AT R )
( Acidobacteria) A1 H. 37 [ | ] ( Synergistetes ) , ff 4
AR 2 BE AR TR AL (P <0.05) , 2/
T 1% WAL @ T] . 7E/m Ay 28 88e b, Mikh
BATREAREZFWA 14418, Hh B AR
BE M R EM T8 (Dorea) F1 L1 W )&
( Rhodobacter)

TEAKAR R PR UT 22 57 B T 1A 4
AN(P <0.05), 73 ) U FF i 1] ( Bacteroidetes )
woam 7 ( Cyanobacteria ) , % B Jifg I']
( Gemmatimonadetes ) 1 Armatimonadetes & [ |, H:
SREPY R PR e T T DU S N
F 1% o &I ( Bacteroidetes ) [] 5 AW i 2
T DW, HAR 3 NMTE AW B35 T DWW, 168
2ot b, DW 5 AW [a] A7 35 22 R0 A
18 Mg o Hh B R 2 571 & Segetibacter |
WA & B ( Caulobacter ) F1 B K& 2 W )&
( Methylocaldum)
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ST VN

o

L
5

¥ i 26 %

JRleh A B EZ R MW A FEE]
( Planctomycetes ) , AS I X T DS, fE @& L,
DS 5 AS M AARFEZMNA 13418, HihBA

e % % 5+ 19 A Rhodocytophaga , + 1 W J&

( Pedomicrobium )  Dechloromonas

FR3 WEAMENBREERXTEEZZERNIINE
Tab.3 Differences of relative abundance of microbiota at the phylum and genus level in rice-crab
co-culture and crab monoculture models

R | &
Sample Phylum Genus
AT > DT Amycolatopsis, Myroides, Leuconostoc, Dorea™ , Methylobacterium, Methylosinus, Sphingomonas,
Burkholderia , Leptothrix
Acidobacteria, . . . .
AT <DT . Mycobacterium , Prevotella , Adhaeribacter , Rhodobacter * , Luteolibacter
Synergistetes
Armatimonadetes , Demequina , Candidatus. Aquiluna, Clavibacter, Fusibacter, Caulobacter* , Mycoplana , Methylosinus ,
AW >DW Cyanobacteria, Acidovorax,  Hydrogenophaga, Leptothrix, Limnohabitans, Polaromonas, Polynucleobacter,
Gemmatimonadetes Methylocaldum *
AW < DW Bacteroidetes Flavobacterium , Segetibacter * , Gemmatimonas , Opitutus
AS > DS Clavibacter , Rhodococcus , Rhodocytophaga ™ , Caulobacter , Ralstonia , Halomonas , Psychrobacter
AS <DS Planctomycetes Mycobacterium , Nitrospira , Pedomicrobium * , Dechloromonas ™, Plesiocystis , Steroidobacter

I = AR F R 25 (P <0.01)

Note: * represents the extreme significant difference (P <0.01)

2.4 WmaFEEXSFERMFHEIERIE
MEAREILE

wme AR E B & W EE
( Chryseobacterium) 41 F i J& ( Rhodoferax ) . j\ I
J& (Vibrio) . R4 1 J& ( Haliscomenobacter ) HAE
IR GH A M rp A W, OB A A AR
( Sphingobacterium) 3\ H il i J& ( Thermomonas ) |

100

2] [e.2]
[=] [=]

S
IS
X LB FR /%
Relative proportion

AHXF LIS R /%
Relative proportion

[
(=

Thermomonas |,
Pseudomonas

g
=
o~
&
)
+~
Q
]
S
0]
<
Ny
Q
[95)

Lsgecvit]
Wild type Indicators

100

80

60

40

20

TECHL 1 i ( Pseudomonas ) RAERTTEFAE A B,
FURT B & ( Bacteroides ) 1) 7 JB 75 57 4 72 o] 8 v )
KITEFA I 4 R0 AR 9250 o S0URF 1 I 11
JETE DT hyse AT iy 3.5 4%, DL R 7R IR A AL
R E F 20 DT m T AT, 45 28 37 A2 B i T e
FREFIE AT 5 F DT(E 3, L AT HI DT Z AN
100% ) ,

B EAREILIEAT
o B HAEDT
-
=
] %
~ ] ] ] =}
Q [ 0.) el =
- N ~ N o~
Q (N o~ -~ N
* S~ (o] o~ ®
<= s} 5 > it
S} = O Q
§ S i 5
s = 2 -
o~ N
= 8§
= FEY

Pond-raised type indicators

B3 mHEXTHETFEANFERNTERERERE

Fig.3 Relative proportion of the dominant genera in the intestinal microbiota representing wild type and

pond-raised type under rice-crab co-culture and crab monoculture models
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3 e

3.1 KEFREAFEHENTL

W % 20 B ( Cyanobacteria ) 7 AW 7 £ FF
(26.49% ) 5. 2% 2 F DW P EBE(11.60% ) , i &
() B 38 B /K = FR 8, H K i 1) B0 4 s ™
A2 o M A v B W T O AR R
oo o AR &, BK A & A0 B T R S B
AR, AR 19 ) 5 A 2 5 i S E R, O T
LS, AR BT K BUAE KR B W E R i
TR W T A A 10 A R AR R A R 4y
AP , ANZLAT T 8 ( Rhodobacter ) FVZL A Ay BT
J& (Rubrivivax ) R G5H , S AW (17K 7K i
WP, LA R LK v R A R —
o YRR = IR E W 5 W PO A A
TR PR LOAF PR 20K A i R L S R T
JE I — R A 1 T R AR R T R
U R

PR T 25 7 B K2 AT 1 1], e 4L
YEr R 27.54% & AR R 69. 80% , 5 B
ORI ¢ B 1P Y/ < I A R < o S S I
( Flavobacterium) B4 JZ i L D RE | 76 R 4 35
i DM BRERAE v 52 AR A 7 TC S0 I, B FF
R R A % 75 K AR B Ak B A K 5 A
KN AR R A R R R R T R R A A
BUE B, H A AR h A G 1 BUR
B, WP S|MEBAT 1 (F. indologenes) ™, FEASHF
gEH B AAE KR rh Y BT TR R 2B (45.97% )
TR AR AR ) R (23.99% ) . TR
DU HE BB 0T 52 & B0 T LA FH i A 48 18 1Y)
FEFRRABEP SRR ER W, L &
AN BT Y5 SR A AR B B IR A SE™ | Rt
D 5 B A KR R RS R ER PN A ML FEE A
Ko AN, EATE RIS DY X
wARKA —E A HAER, X 5 A5 DW
H IR T AW S5 R AR X B
3.2 RiEPHAFREBENTWL

7725 14 ] ( Planctomycetes ) 75 5 8 H A )15 e
(AS) g FE Ry 8.33% , I 251k T8 2 IS U
(DS) 1) 12. 53% , 7 i 18 ot J2& L AEAIK T 5
fE. ZINTHMEZ HMER AN RS T, IR T
VFZRE R AN o B8 A T KRS
X7 SR A RS AR K R A A BUE R IS TR

Ak AR s TREIEA, R R
( Planctomycetes ) 41 B 3 FEHa TN .

it L R e 1 J& ( Nitrospira ) 4 T4 38 1 #6 406
AR ER 5 A0 A i B2 AL, P AR S R B rp ok
RHEAE™ AEFR AR O R AL AN B R B TR
AT A U R R A Y KRS PR B
AL A AL B F2 B B il Fok Al < 414
A PR T 3k — B AL A0 BR i A B (B
MFRFH) 25000 T IR IE B AR B I E A S 2 1 B 57
BRER B A R R v B2 1) Ty, DAL b o i i
FAAEJECE Hh i T W e TR S R R 3 R T R
VEZH o PRI A b 9 24 A 1 7 8 SR/ 2 A AR
() =F B2 ] B34 5 RS Y AR AR T AR A R
3.3 BBEREEEESK

TEPIRIE 2T 308 b i fe v T BT T 1 02
F IR ] ( Tenericutes ) , A B 57 Fg M L/ 4 =k
J¥ K 54.96% , B ARG g 42.88% , LT 41
X {0 88 g 3 240 R AUF 9 o i B pe R SR R 90% ~
95% ) Fh £ B4 ( phylotype ) J& T 722 JE 1 '] Fl LA
BT T 2K 56 T 107 8 fi 3 14 F 5% 2 B v e
SCHE R B RS 35, 5% I B BT
( Proteobacteria ) . 5§ 32. 6% ¥ ¥l FF ]
( Bacteroidetes ) F1 5 31. 2% [f J& B# ]
(Firmicutes) , A 3X 3 NE T2 EH B 1T 1M
CHEN 26 S 5 388 e 0037 X 128 3 40 4
T I 3B P SRR 15 53.3% o AR
WF5E 1R T %) o J 8 g 3, 0 2 JE T 1) 198 =
7% 5 I A8 2R th 9250 07 VR AN [ 6 Y, we R SC
JERA AT RE ik v 1Ak 1T 1 BR MR T 1T A A
LIRSS

PR T R BRI R 7 5. 78 % |, g FALfE v
b 17.22% R T TESAE T O 21, 74% , 5Af:
Hiky 12.07% , 5 LI 26 B 00T 58 = 7 B A ]
BT R GRS T U BB 2 vy T R B B
X A B, TR B A ) 2 i 1 P X AN TR
S EP A T g P R A ] T IR S
HVEPTLLIE ) B Z BRI, 4L 4y I, E
LN REAR 22 S0 T B4 , 306 150 B B A X ) i
AR ) 200 T 22 S R, e 0 LA A e A £ 1]
T M W 0 2 SN it 5 UL 45 g R
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A comparative study of microbiota from the intestine of Chinese mitten crab
( Eriocheir sinensis) and their culture environment, between rice-crab co-
culture and crab monoculture models

CHENG Yongxu'?, LIU Hongtian' , CHANG Dong' , ZENG Qitao' , SUN Zhongyong' , LI Jiayao'"

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China; 2. Shanghai Collaborative Innovation Center for Aquatic Animal Genetics and Breeding,
Shanghai 201306, China)

Abstract: To investigate the differences in the compositon and diversity of bacterial community in the
intestine , water and sediment of rice-crab co-culture and crab monoculture models, Illumina sequencing of the
V4 hypervariable region 16S rRNA gene revealed extensive changes in bacterial communities. At the phylum
level, 7 bacterial phyla were found, including Acidobacteria and Synergistetes in the intestine, Bacteroidetes,
Cyanobacteria, Gemmatimonadetes and Armatimonadetes in the water, Planctomycetes in the sediment. At
the genus level, there were 14, 18 and 13 bacterial genera in the intestine, water and sediment respectively.
No significant differences in the abundance indexes ( Chao, ACE) and the diversity indexes ( Simpson,
Shannon) of the intestinal, water and sediment samples were observed between two production models.
Comparative analysis of bacterial groups with significant difference in the water and sediment ( Mycobacterium ,
Rhodobacter, Flavobacterium , Nitrospira, Cyanobacteria, Acidobacteria, Planctomycetes, Tenericutes and
Firmicutes) revealed bacterial species that indicate an anaerobic or high nitrite environment was more
abundant in the samples of crab monoculture model. The composition of intestinal bacterial community of rice-
crab co-culture model was closer to that in wild populations, which also indicated the environment of rice-crab
co-culture is healthier than crab monoculture and is beneficial to the growth of Eriocheir sinensis.

Key words: Eriocheir sinensis; bacterial community; rice-crab; intestine; environment
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