38 EH2M
2014 4£ 2 A

Koom o R

JOURNAL OF FISHERIES OF CHINA

Vol. 38, No.2
Feb. , 2014

X E%HS 1000 -0615(2014)02 - 0218 - 10

DOI:10.3724/SP.J. 1231.2014. 48936

5 5+ B 5 & it JE U AR M L E B TR Y
EHFHER AR ZHFIES T

= g, & kY, EFR, 5 @#'"
(1. B el K Bl 2 B, I 98 Tl 214081
2. K PR I 5 M A L B 5 o, Al 0K e R R VR P 7SS B %, VAR B 214081
3. MRV RSEAGE S e B, B 201306)

WE: W THAERALGABLA TR EHEA TR LR B R D E B EEWNEFE, 2R
B R K EHIET AR, K A PCR-DGGE (& ¥ # £ % i b ik A ) KA H I F 3K, 5t 3%
MR EAZED TN R ENHERERSHRENARATON. ERET KBAE LG R
BN ENEERE AR ENEENEETE(TFAANB) ML HEHE(TH N 3.18) AR
BLRARFMEARDTHRENEES HEFF, EE(0~10 cm)frd & (10 ~20 cm) I
R4 B % 4 4 % % Shannon 35 %% (3.29.3.27 ) % T T & (20 ~ 30 cm) # Shannon # #
BT, KER RO RN ERAN(2.96) , WHEREARY T B AENHFEEMS TRE,
HASHEETMRAD, BRALGHFENENEERE AR DH S+ LE O ~10 cm F1 10 ~
20 cm) f A 4 By B E S A A UM AR E (80% DL E) TR T B (20 ~30 cm f1 30 ~40 cm) 5
b B B Ay ey B VR A A AR MR (63% DL b)) A S I Ak Al B R A B AR LM AR R ST L
ABEEEHENEZERT. HANEEAR S HENERER B AA LG R ENRDEE
MeEBE AW ERELSRBE T8 AN EHEIT(B-y- - #)(33.33% ) . &5 H I
(19.05% ) WAF E 17 (14.29% ) . ¥ 20 1 17 (9. 52% ) .2 e 4K 17 (9.52% ) . 7 1t 4 je W [
(4.76% ) ERATH 11(4.76% ) JEEEH [1(4.76% ) ; 4 R K W R W 1T 8K 3% B 3k 7 3% I R
WEFEEHENRSEES-EHEIH(14.29% )RR BEIT N HEAH, KZRUMF
AR EBENN A TEENTAUNEFA AR AR L e XA A VA LGB A ENE
SHEWATRAERERE, ATV ERFENABEESHKEZERNRIKEN S FEDF
AT T

KW Hke; IR DNA 4R A & %4 & % K & ik (PCR-DGGE) ; 411 % # &
FESZES: Q938; S965 XEkFRERD A

b & T 37 75 R 1 38, 1 3k &5 ( Megalobrama
amblycephala) /)57 58 FUB 0 A6 B AF 4K, (H 2 i
F IR BT 0 52 A4, 1A Sk 95 7 7 B R B AT
HARZAL, B FT IR 585 g8 HOR i TR 4R
KBTI I A R B AT IS
Ve B . MR A RE ) EAR KRR Bk
SRR i e S | e U R A S & - e s

%5 B #5:2013-10-09 &8 B #5:2013-11-23
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R A A, TR0 3R BE B T LA R R AR TR
PhA= 1, 38 92 I X 26 B A P 1 AR A, oK H A
YRS 14 S W TR 30 85 119 A2 Ak, BT S LS B 8 A
it TR R BERE R A, I O AR IR AT Sk 5 3 3 B 2 25 34
AP NN EE7 3 & e

e GEI B A= 1 15 97 7 1 R R /R AR /b — 3 4y
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e, 45 < K 37 1 Sk 69 1t 39 DT AU e A 0 30 v 190 4 R e i e 2 T 2 R A 20 AT 219

TR W 5 AE L 99 % 1A Tl 2B ) 2 AN AT B R
MR 153 £ ) 2% 1% J7 1 4 PCR-DGGE, Il 7] L)
SEWAE G55 7 2 0 R BR M, 7840 T A K 28U
AR BRI R g5 K . HEDZER T ATz N
TR g OREREED Ry R 4
AN R IR BE S04 W s 2 PR I B 5T, TR L
ARG BT A1 Sk 85545 7 4 — SR 4 B BT RR ) 40 T
VR I ZREME e 4D

ARSI 32 BT X R 5 A Sk 5 1) 4 25 S 4% 1 40
(2012 4F 12 H—2013 4£ 2 | ), LUKS 5% WL 5 AS 7] )2
U UTRR IR ff R 98 % 52 B9 T %K 7 Hh B e
Ve A Wy R I 25 4 1) S SRR AIE | 38 2o ] A S8 SR
P RETS G5 R 10 AR Ak, SR I AR AR TR IR 45 4 A8 TR R IE Ok
S WIR K IR B I AR Ak, B K SR B AR —
IS TE T BRI TR IR R G A W I 22
FEPE B AEAE 1) LSO AR W 1 R X 2B
b S QYR N N S R R E R <R PN (VA IS
HAT LR K B v A 25 TR AR, O DU T R 1
ARSI SR A A e LA

R A

1.1 SEI#f#

JIGJEAE i R B T H M ORI B RS 5% 1413k 9 1t
Yo ARSIE B T T AR AR O 2 R AR AR R
LM IEAR T B, A s AR FE T U W 1
ARG TERE IR W IE Y 4 A% A XAl 43 77 R R IR , B
A KXBOE Y R 4R 40 em, IFor A 4 DR IR BJE
(0~10 cm) ,HJZ (10 ~20 ecm) . T JZ (20 ~
30 cm) JiEJZ (30 ~40 em) , R4 58 J5 1L O W %
T4 A KR — 2 R TR IR 5T, R G
PR FJCE B 50 mL .G E . O T TR
st ) A8 B R U R A TR AT G S A o T TED £ 5K
FRAARE Ty (12.1.2) , J5 1 8 7 B R A [
ER(AMLFEO0~10 cm B L3 10 ~20 cm . C f¥
720 ~30 cm D f{3% 30 ~40 cm) , WA S AR K bR
it 12-A . 12-B.12-C . 12-D,1-A 1-B.1-C.1-D,
2-A 2-B.2-C .2-D, fli A i /£ DNA $£ i 2 Hij &
T - 80 CUkAf AR A7 A S50 b (10K % o 2
AT Sk 675 Oy A SR A 3% L KPR 1.5 m, 43 1]
R4 Fr R 2 900 B2, T 57 kA 310 2, B 10
FE o BARBYHR LB S S ik 1 R o
1.2 ZWHE

DNA R 7 % H1 TR 8 A7 A K

JEE RETR , M R TR 1) % 5 R 2 B2 PCR BRI
I EHR I DNA 22 i X A i E 47 AL 310 % A 52
0 14 B 2 G B AR A TR 1 25 R T R I S
071 $ BRI 07 4 itk i 26 1 i K-S0 -
SR L S DNA, 156, B8 0. 1 g, imA
DNA 425 (0. 1 mol/L PBS ZE i (pH 8) ,0. 1
mol/L EDTA(pH 8),0.1 mol/L Tris(pH 8) ,1.5
mol/L NaCl,1% CTAB)500 wL,iR%], Fifil 4 uL
FEHEW K(10 mg/mL) & F 1.5 mL F.0 % 3,37
C# % 10 min, I A 60 pL 20% SDS, i i 4& %
10 min, s J& 10 000 r/min .0 10 min, Y % I
W ULIE R A 500 pL DNA $2 B A1 60 pL
20% SDS, fNHI# I 2.0, WA B, 4 IR
RIS R R ER G, B0 5
THWMA 0.6 5 AR 5 IR, % R ¥ & 5 min,
10 000 r/min &> 10 min; 858 - 35, ULRE A
Y 70% 1 £ Ve U 55 1% B A UTTE D A 50
pL TE %, - 20 CLRAF, A K R EOK DNA
SE Y B 100 A5 19 24k 7 i o

x1 HBRUEEEXMFLGHIRAE
Tab.1 The stocking proportion and size in

intensive rearing pond

b A M/ g W R
variety size stocking density
[ 3k #fj Megalobrama amblycephala 80 ~90 2 900
SHWEY Carassius auratus gibelio 60 ~70 400
fit Hypophthalmichthys molitrix 160 ~ 170 250
fili Aristichthy nobilis 120 ~ 130 60
it Ctenopharyngodon idellus 60 ~70 10

16S rDNA-V3 & % X ¢ PCR ¥ % PN
55 R FHA GC Je 4 i i ] 514 341F (5'-CCT ACG
GGA GGC AGC AG-3') fl 534R (5'-ATT ACC
GCG GCT GCT GG-3")"" i 17 41 14 & H 41 DNA
W3 14, GC-clamp J¥ %] § CGC CCG CCG CGC
GCG GCG GGC GGG GCG GGGG CAC GGG
GGG GGG, ¥4 F By H 4N 1) 16S rDNA [¥) V3 A
AZIX,PCR 4715 R Y 50 L K &, Hop 4045 10 x
LAPCR Buffer(Mg’*Plus)5 wL,10 mmol/L dNTP
4 pL,10 pmol/L F FH#F5144 1 pL,5 U/pL LA
Tag DNA B4 0.5 pL,50 ng/pL itk DNA 2.0
pL, K 58 17K 37.5 pl, Ao #2k H 7%
PCR #i 3, (touchdown-PCR) , # J5* Il F .94 C #i 4%
£ 5 min,94 C7A5E 30 5,65 TIB k 30 5,72 CiEfif
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o 38 %

90 s, Z Ja B AE IR KR EEREAR 0.5 C 165 20
W AEX AR JORBE T AT 15 MG, 72 TR
FEAf S ming 71 Y 1% 3506 0 G R R Uk R
D MIEUE B 58 e o Il e i £ PCR ™ 9, 5% R
BT A R S )Ry B ] Wi gl Al R & AT
(TaKaRa Agarose Gel DNA Purification Kit) , 3 7%
Z: B G ob 10 ol U B R A T SE 048

PCR ¥ ¥ /= 4 44 & 4% B % K (DGGE)
% PCR 934 7 ¥yidi it DGGE #4773 15, 5% HI A4 5E
JBAEPERR N 35% ~ 55% , W 5 O 8% 1Y 3R TN I
o iz 5% e ( Ak 2 A8 ¥ 57) &y 100% JR 3R 7 mol/L il
40% WP KETERE ) 76 1 x TAE % w150 V 60
CRHYKS h, HUIK 58 52 )5 R FHAR Y 1 7 i AT
@, o T BRSO EE T i0 SR 46

DGGE B # ¥ £ % & 4 09 5o & &l 5
PCR [0] g 4 1k 7= ¥ 5 pMDI18-Tvector ( TaKaRa )
1€ 16 °C 11 3% 35 3k B, e Ak K M 11 U 52 25 4 i
DHS5 o, i 17 B 7 126 Pk 326 BH 1% 52 B+, F PCR 5 5
G e H A SR o DL BH M B B D AR #E 1T PCR,
147 DGGE 73 #r , 5 J5UOR B 2% 72 [7) — 0 # 1Y
S REA e B Y B O o S5 R BT AR Y B R
Bok 2 B4 THATIY

A5 1 Quantity One 4.6 % {53 #r

bp Maker 12-A 12-B 12-C  12-D 1-A

250

2000

Rl HL UK A B K AN S BE  DLROR Al TR B
HEW R 2 R, U W R 2 R R
Shannon $5 % (H') 7~ , H' A DL 3 7R B 22 [] it
e ZBEPE R 0 A A 22 5 o AR R AN

GRE1 I

N

Ao, n, KRB IKIE b A S P %, N A
FIAZVKE T P A 2570 09 %5 B A0, FOR VAl 4 4

XFF i B DNA JF 51, %) H o 47 v B
Je L 45 B Y 5 1 Yo e RDP SO % A A i ik
A, 2 BRif & 7R 5 09 R A 7 5158 53 BLAST & 7
TE W 1 25005 P vh 48 2% 8 W) 08 910, BT 45 7 47
73 F]FH MEGAS. 0 8472 7 ClustaW F2 7 i3
1T Z P H UL ECHES , 44 )5 38 32 Neighbor Joining J7
LM R G

2 4k

2.1 {AEEFEH DNA §932EU K PCR ¥ &
PLA&FE S BREURY 2 DNA S Bk fT PCR 3

Y OR] LA 34 S 1 I R A 200 bp £ 45 1 H

4 (K1),

1-B 1-C 1-D 2-A 2-B 2-C 2-D

B 1 16S rDNAV3 R EH 184 R
Fig.1 PCR amplification of bacterial 16S rDNA V3 fragments

2.2 WEYBEEMSH

#E W B % 49 DGGE B # 5 #7 DGGE
o3 B RS 2R e P L A R B A #) 38 A DL |
(2). M4 DGGE #5447 A X % % B & 3, &8
gy A6 BE AR AL B W] IR BE U AR A TR S Ak 1Y)
FROE o A 554 7 45 I IR BE (DO RE il rh 2 1
L4 5.6.7 .11 .12 18 22 28 29 32, 1%
i HUTE R 8 R 0 DU AR A v S B, Al
13 .24 HAFAET 20 ~30 em P B 0930 Fl N, 2500
20 HAEAET 30 ~40 em MR JZ 2k, DGGE

ARNEE R ,0 ~ 10 em JZ UK TR RE 5 7R A A
H AR L4338 97 254,10 ~ 20 em JZ KT
FERTEAS ] A 3 3645 2] 102 4 45717 ,20 ~ 30 cm
JZRI TR RE S EAS R A 13 24531 94 A4S %l
30 ~40 cm JZ U ITRMIAE &l 7E A TR A 13 3543 5
T8 NG o MAEA B IE A H 5,12 A
1 A TR TR JE ) DLRR B R i v JE A5 21 134 A Jai7
HARASTa) TR B2 1 TURU A b b 3645 21 120 4> 2%
i, 2 A LA E 113 A KA, SR ¥ O 120 4%
FEAi o
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12-A12-B 12-C 12-D 1-A 1-B 1-C I-D 2-A 2B 2-C 2.D 12:B 1-B 1-D 12A 12D 1-C 1-A 2-C 2A 2-B 12-C 2-D

B2 FARRERFARBAGTRRYEREE DGGE SEEERSTTEE
12-A ~ 12-B 7R [ Sk 85 7 M 2012 4 12 71 —2013 48 2 F STARIIAE &, I v 3 23 B0 AR 3 e 2%
Fig.2 Image of DGGE gels containing bacterial 16S rDNA fragments from
sediment samples in different depths and months
12-A - 12-B corresponded to December 2012 to February 2013 sediment samples collected from Megalobrama amblycephala intensive

rearing pond. Numbers in the gels marked excised and sequenced bands

TRy B W) H o AT TEA L BAG IR0 Ay R A i /B, IR 5 A B TR EE Y T
BEAEIA A R R BE DO M AR i LB E e IR A 22 0

VEH H -0 3,18, 7E4AN H By A [ 3 BE 9 U T
AL, 12.1.2 A ) H BUE 34 53 90 Tab.2 The H' from sediments samples in
3.29 3.17.3.06, Eﬁgﬁd%tn% 12 ﬁ fﬁiﬁﬁi%ﬁ differnent depths and months
VEIIZRETE B2 AR AR, TE A DR **ﬁ*v‘ % ﬁﬁ’? %
7R 3 1 LR BE P A B LCLD 4 A TR JE 11 A . A T3
HBE 248510 3.29 3.27 3.17 2.96(££2) 9B 3 a1 LA 301
BRI M A YRS H 2w T 2T 12-C 3.30 2-A 3.27
WU AL VIREVE HY R 2 DU U W REE HY 12D 3.06 mean 3.29
E'i/J\O mean 3.29 12-B 3.41
MmAMBEGRE N> H4E DGGE A A 3.21 I-B 319
JE 4T UPGMA 4007 (1 3) . 45 5 5% « 76 A T P 0 o >
10 1 51 12 07 VR I 5B 3 o . T
Sy M ZE 85% LA |31 0 A 6 B B 1 37T . - e i
TR b AR LR FE 70% LA 510 2 H 1 7 63% 2-A 3.27 2-.C 3.10
LL(L,?FHM@’J&%D EIEE"J@E*,A\B R 2-B 3.21 mean 3.17
F) B BB A B AE 3 1 0% vl 2t 3l — S, FLAA 2-C 3.10 12D 3.06
{43 5 7 85% .80% .90% L) I, A B RS 2-D 2.65 1D 3.17
C.D YR JEAE 3 A AT AR G v 10 AT {8k 43 590 1 “l“m jfz ;D jzz

85% \70% .63% LA I, H C.D ZHEMBEHEAE 1.2
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0.63 070 075 0.80 085 090 100 2.3 DGGE £ %1 16S rDNA FHIREREE
2D VA

" SUBUIRE SR AT 168 IDNA V3 [X 45 fF J

%7;:3 Br % DGGE 4} B, Y) B4 GE 4 454 781011,

- - 12,13 14 1516 17 18 .19 22 .24 .26 .27 28 .29 ,

A 32,35 .38 HEATIF S E , ¥ 51 K /N K EKALE 169 ~

J N 195 bp [ 1. 457 1 7 51 5 A GenBank, LJ

D Blast 17 A A) BT . 445 58 20,21 455 LI 91

Fig.3 UPMGA cluster analysis of sediment samples in

B3 FAERERAEARGTRMERN

different depths and months

1 fre AL 81 B A ok [ GenBank %48 )78 P R B

UPMGA B8 54 4 FetyBOE Y SR (6 3) BT 51 5 BB e v g

16S rDNA F A A RIPEITE 90% ~ 100% Z[i] . A
B9 328 JH R0 e v 5 e i 1 50 R AR B i 4 5 81

®3 HHBREBEFTHNFLERRBENSEFT
Tab.3 Partial DNA sequences from DGGE bands and their close relatives in GenBank

s 2 Nt =)
ot s Gonan L1 s oM
o, length closest relatives in GenBank similarity accession no. phylogenetic affiliation
uncultured beta proteobacterium clone XSLD072 100 KC246323.1  B-AJE A ]
7 e uncultured Alcaligenaceae bacterium clone LW1m-4-40 100 EU640273.1  (B-Proteobacteria)
uncultured Bacteroidetes bacterium clone J0-72 100 KC603065.1  JELEERH ]
§ 1% uncultured Haliscomenobacter sp. clone B3_0_036 100 JN866202.1  (Bacteroidetes)
10 195 uncultured delta proteobacteriumclone P-R96 99 JN38878. 1 - IEH ]
uncultured Geobacter sp. clone U3A24 99 DQ201591. 1 ( §-Proteobacteria)
11 169 uncultured Nitrospira sp. clone 1.70 100 GQI183206.1  FYALIMZJER ] ( Nitrospirae )
12 170 uncultured Chloroflexi bacterium clone ; C9001C_B12_4_C027 93 AB644931.1  #¢#51[] ( Chloroflexi)
13 195 uncultured Spirochaetes bacterium clone Aug-CD221 95 JQ795213. 1 HZE{A ] ( Spirochaetes )
uncultured gamma proteobacterium clone LakeCentre30 99 JQ726868. 1 v ]
14 194 uncultured Sinobacteraceae bacterium clone 4G5 99 HQO003542. 1 (~y-Proteobacteria )
s 169 uncultured Roseiflexus sp. clone XZZ1.H39 96 EU703480.1 2551
uncultured Chloroflexi bacterium clone DSH4C1-07 96 KF543224.1  (Chloroflexi)
16 169 uncultured bacterium clone S74_093 100 K(C874493. 1 VRN
(~y-Proteobacteria )
uncultured cyanobacterium clone ADK-WYh02-15 99 EF520521.1 WA
17 i uncultured Synechococcus sp. clone LS149_SB_May_5m_6-C7 99 DQ519878. 1 (Cyanobacteria)
18 181 uncultured Firmicutes bacterium clone Aug-KB411 99 JQ795271.1 JEERETA ] ( Bacteroidetes )
19 1 uncultured Chroococcidiopsis sp. clone QB78 95 FJ790633. 1 AR
uncultured cyanobacterium clone balE5_summer03 95 EF627918. 1 (Cyanobacteria )
” 195 uncultured delta proteobacterium clone LMC101 100 IN868261. 1 3-IEH]
uncultured Syntrophaceae bacterium clone C4 97 HQ003562. 1 (8-Proteobacteria)
24 170 uncultured Dehalococcoides sp. clone OTU123 95 JQ217315. 1 237554 7] ( Chloroflexi)
26 189 uncultured Bacteroidetes bacterium clone OuchyA-48 99 FN679227. 1 JEERETA ] ( Bacteroidetes )
27 195 uncultured Spirochaetes bacterium clone RLT4_43 95 GU236043.1  H2ig{&[ ] ( Spirochaetes)
28 189 uncultured Bacteroidetes bacterium clone KWK23F. 44 97 IN656898. 1 JELEE T ] ( Bacteroidetes )
2 195 Desulfobulbaceae bacterium enrichment culture clone MS _ 95 HQ400773. 1 S-IEH] '
ACE_N7 (§-Proteobacteria)
32 188 uncultured Acidobacteria bacterium clone 16G 93 JN178895. 1 FRFF I 1] ( Acidobacteria )
35 170 uncultured Chloroflexi bacterium clone RAT24_23 96 GU236098.1  £¢7#5 %] ( Chloroflexi)
. 104 uncultured Dechloromonas sp. clone BER_al2 99 JQ815631.1 B ]
uncultured Rhodocyclaceae bacterium clone bf2-84 99 GU257838. 1 ( B-Proteobacteria)
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i UPGMA RGBS (K 4) . RGEHELH 2
AL210 A SR 8 AT I T
( Proteobacteria ) ( B-. y-. 8- #f ) . #L #F & ]
(Bacteroidetes ) . fig #F & [] ( Acidobacteria ) | & 25
®il7 ( Chloroflexi) . J5& &% & ] ( Firmicutes ) . 2 i
&[] ( Spirochaetes ) . Al f B2 Ji€ 7 ] ( Nitrospirae ) .
Wi 40 7# ] ( Cyanobacteria) o #5171 (9 41 18 BT o5 1
FEeBlaniE s ros . W5 R Bon, AR W g
1 L doe 7, A 33.33%

KR kW E LR IE A W RERE
HREY, 5MBE TP NARARLT
KRIEE Y P A Haliscomenobacter sp. |
Hi AT # JB ( Geobacter sp. ) . fif fb W2 g ¥ J&

2blJQ815631.1]:326-519 Uncultured Dechloromonas sp.
gb|GU257838.1/:281-474 Uncultured Rhodocyclaceae bacterium clone

99
69 Band 38

clone LW1m-4-40

58 Band 7
99 gli\1841 88795\fb\EU640273,1\Uncullured Alcaligenaceae bacterium

( Nitrospira sp. ) .BU¥L % 4 J& ( Roseiflexus sp. ) .
@ 7K ¥ )& ( Chroococcidiopsis sp. ) . R K ¥ )8

( Synechococcus sp. ). Dehalococcoides sp. |

Dechloromonas sp. . 3F H & B UL ) v 17 4210
v, [& W H ( Burkholderiales ) | #f JI§ #F & H
( Sphingobacteriales ) . [& & £ H
( Desulfuromonadales ) . # & . i H
H B F W
17 TN & S |
( Desulfobacterales) [/ 21 B Fp 25 . 1% &6 2 =
FIAH & 7 4 14 43 16 B8 3 v W ok 8 D0 AR T
15 8 55 1) A LAL G W e ik 21 B8 S5 AR B

( Xanthomonadales ) .

(' Syntrophobacterales ) .

Betaproteobacteria

47
Band 14 ] Gammaproteobacteria Proteobacteria
33 Band 16 ] Gammaproteobacteria
Band 10
Band 22

67 Deltaproteobacteria

19 3 _[Band 29
60 gblHQ400773.1[:304-498 Desulfobulbaceae bacterium enrichment culture clone ]

92 Band 24
Il gi|374412610|gb|JQ217315.1|Uncultured Dehalococcoides sp. clone OTU123
24| Band 35 Chloroflexi
9| —78|: 2b|GU236098.1]:329-498 Uncultured Chloroflexi bacterium clone RAT24 23

99|Band 11 ] Nitrospira

Band 18 ] Firmicultes
Band 32 ] Acidobacteria

A gene partial
99| LBand 27

Band 13
32 ——Band 15

sequence

gene partial sequence

Band 17
4| Cyanobacteria
67 Band 19

Band 12 ] Chloroflexi

Band 8
—— Band 28

98

’4 Band 26

2i|197359925|gb|EU703480.1|Uncultured Roseiflexus sp. clone XZZLH39 16S ribosomal RNA gene partial

98 sequence
99|gi[542131745|gb|KF543224.1|Uncultured Chloroflexi bacterium clone DSH4C1-07 16S ribosomal RNA

2i|24236249|gb|GQ183206.1|Uncultured Nitrospira sp. clone 1.70 16S ribosomal RNA gene partial sequence

38 %580846269\gkaQ795213.1\Uncultured Spirochaetes bacterium clone Aug-CD221 16S ribosomal

Spirochaetes

Chloroflexi

gi[365787367|dbj|AB644931.1|Uncultured Chloroflexi bacterium clone:C9001C B12 4 C027

Bacteroidetes

991¢i|295981232|emb|FN679227.1|Uncultured Bacteroidetes bacterium clone QuchyA-48

4 EEEF IR S LR
Fig.4 Phylogenetic tree constructed by the sequences of the excised DGGE bands
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BT R 114,200, B 2RBR19.52%

Bacteroidetes B —Proteobacteria

y BT H19.52%
y —Proteobacteria
5 RTEH17114.29%

d —Proteobacteria

WA 19.52%
Cyanobacteria

BRHEAR79.52%

Spirochaetes

BRI 114.76%

Acidobacteria

LRBRI119.05%
JEREE 1 ]4.76% Chloroflexi
Firmicutes AR 1 14.76%
Nitrospirae
5 BEOXHMEELSHAE DA SELA
Fig.5 The proportion of each phylotypes in

total bacteria
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AEET 1 Ay C 2RV y-22 T B 1T A
ST TSN 2 6 D Z R IIH
Yy A Ay A, 1 e A I 2 Rk B A A s
NP T TAEA BRI RIS A 43 19 A R B 2
A % MAE C A D 2RI R & B 4008 ] 40
PR PO AE 5 A Ak B HE 77 1] A 4 B S FE 12 A 1 D
JEUBA A eSS 2 A~ H 1 D 2R P AR AE  B-
IGTET] ST 1] AT B 1] ERAT 1 1] L5 B
TR 1)1 4H ARG 55 76 1T 3k 6977 3t % AS S A 1] 3 4> A6
A8 A AR Z K A TR RE A7 7E

W 8T B -Proteobacteria
B v ZJEHEI] y —Proteobacteria
6 ZIEHI] & —Proteobacteria
B %I Chloroflexi

[ THALIRBER 1] Nitrospirae

O] EEERT] Firmicutes

B IBBEMART Spirochaetes

B HE40H ] Cyanobacteria
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B MRAT 1] Acidobacteria
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Fig.6 Variation of proportions of 16S rRNA gene sequences within different phyla or subphyla
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Analysis of sediment microbial communities in
Megalobrama amblycephala intensive rearing pond

LI Xiao', LI Bing'*, DONG Yufeng®, ZHU Jian'*"

(1. College of Fisheries ,Nanjing Agricultural University ,Wuxi 214081, China;

2. Freshwater Fisheries Research Center ,Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization ,
Ministry of Agriculture, Wuxi 214081, China;

3. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract. The composition and diversity of bacterial community in Megalobrama amblycephala intensive
rearing pond sediments were investigated by PCR-DGGE ( denaturing gradient gel electrophoresis) and DNA
sequencing technology. Sediments were collected at different depths(0 —10 ¢m,10 —20 ¢m,20 - 30 cm,30 —40
cm) during non-feeding period. The structure feature displayed high levels in the richness of microbial
communities( 38 ) and Shannon-Wiener index (3. 18 ). This represented that the Megalobrama amblycephala
intensive rearing pond had a high microbial variety. The Shannon-Weiner index of the microbial community in
the pelagic(0 —10 cm,10 -20 cm) (3.29,3.27) was slightly higher than that of the sub-bottom (20 -30 cm)
(3.17) ,and the index of the bottom (30 —40 cm)was minimum(2.96) ,indicating the stability of the bacterial
community structure. The microbial community structure showed a high degree of similarity (80% ) at the
pelagic(0 —10 cm,10 —20 cm) in different months, while the similarity between pelagic and bottom (20 - 30
cm,30 —40 cm) was lower. Therefore, we could evaluate the sample space order through the similarity of the
community structure. The diversity of microbial composition showed that the microflora in M. amblycephala
intensive rearing period belonged to eight bacterial phyla: Proteobacteria 33. 33% ( 8-, y-, 8-Proteobacteria ) ,
Chloroflexi 19.05% ,Bacteroidetes 14.29% ,Cyanobacteria 9. 52% , Acidobacteria 4. 76% , Firmicutes 4. 76% ,
Spirochaetes 9.52% ,Nitrospirae 4. 76% . The 16S rDNA clone library analysis indicated that there were lots of
bacteria in the M. amblycephala intensive rearing pond sediments. The Proteobacteria which consisted mainly
of 3-Proteobacteria was the dominant group in sediments. The results provided important information for
selection of the beneficial bacteria and regulation of the micro-ecological environment in the M. amblycephala
intensive rearing pond.

Key words: Megalobrama amblycephala; sediment; DNA extract; PCR-DGGE ( denaturing gradient gel
electrophoresis) ; bacterial diversity
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