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(L. bRl R EERE BEREE  066003; 2. R EREVEH Tl 54 & R S Srih s P EK”
Bl oe be K P Ao i 58 266071; 3. ILAREB AW HE  266104)

WE 2 TAUE R EOE . RAS A EF 16S tRNA 3 H # PCR-DGGE 84 E i A, 241 &
RASMETE P AR A ERBAERERHEENARAL RANG AN, EREF, WMNKFERA
G, KRASRBENRIIEFNERRZE., ditEy. ABRETEAEENREARWN 24d HFT L
F, EAEEENTAEYA, BAEZEN24dATHRENEKRAZMNEE; EMNEREKRAES 2
K, WEfm i mE R EERE TR, HEKTAEL, PCR-DGGE EiE XN )74 F 87, F5HMIFT
FAERBELANETEEET, EHFEITNERLEA MATEA R E R LR EREE TN AT
BRI B EM A, SHE%IHAE 2535 28, LRAMNEREKRAE, SERERBAM
HEARERH TR, ARERXRN, RAXBEATREARTEF AR AT XBHNEE, BRIEUFEH

BE, MK ERAIFH RS E A RE T EEA,
B340 5 REFIE; WHA%; PCR-DGGE; &A% B Al

FESES  S949

Fifi % FX = 4| 2 (Apostichopus japonicus) A\ T. ¢ 5
b B K R, FRIE A B AR AL (GRS, 2010;
TKARAE 2009; FRLTHI4E, 2014), 2003 4ETT 4G, H1Z=
R BLR K, LT Eik 80%LA I, HAGHE M
P W RFEET, ERAATFERRE K, JERBREM
ER B GEIKELZ, 2006), N THIARISRE, 7
B b 8 K PR TE 25500, Rl FH N B2 SR AN (2
(BRIR B AF, 2008), HLIH B2 24 % sk [ A UK Y
DAL R T4 i S AR e X i) 2 38 It — 25 i P AR
K, BT LAICZEYIEI R (R 2FZ4E, 2008; Vanbelle
et al, 1990) i i 20 24 o (T BN B4, 2009) K &
4R JB e B R, 7 el K B B P [T, 3 e A
LY ARAF ALK BRI RE TR , HA A5 YR BT | AR
TCEERIE R, 2 AT IR Al 3 T R
Mo AR TR RANE 785, $eZ HIgiE S,
HA—2EME B,

HAETERGFWABRMT, HSA ALK,
2 50 PR B A DRV AR D SR A SR R AL

MNHEFRIRTS A NEHRS

1000-7075(2015)01-0111-08

BUAEPIZEHRE, T LAME i i R i IR AR 4 1 A8 R 2 —
(F#ERE4E, 2010; Paerl et al, 2003), FIt, A% E
T R 5T BB A B S T A 390 A 7, A 4 D IS
AR TR SR A I 0 P sk R . (R RGE, A SRR
HRERS AT A IR I E A ASE] 1% (Amann et al,
1995), DRICAA AR i n i st e . 0 i i Ak 3% 3R 5%
& 58 (U 2 7 251 AN R 4 1 2R B0 by B e — 34
B 2R DL R T IE AR S ARG &
FEMITERT, LA PCR R 3ERl Y45 Fhor 1 AR Wi ik
52Ok )2 B9 N F (Muyzer et al, 1993; S
45,2010, LYRIBSE, 2014)  AHIE G FI F A< DR A2 B
) T 2l B0 S A L AR R S 2 9 ) Tt B 5
WEE AT R R, AR 751150k 5 PCR
DGGE %500 T W24 05 M5 A AR, X R BE 40
BEIE 25 AR AL AT A0 A, DAY 42 00 2 33 A A 85 v 4
TR %o TP SO e R ) %) g 1 0, DT Ay 38 e A 7
5 75 58 A B3 0k B 1A i 290 F & A SR AR B S ik A4
AR
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1.1 RIEH

I ETe T 2013 4 7 ARETFILREF L
LT X R A8 B S5 B A B 2 F2 B b 3 . SRR
LS CE R RA NG ) AR A e
77, i TEE Hydro-Bios /A ] Van Veen SRe s 7 i
4 A AAhEAL 5 S S EGR, AR, IR
T 25 A S R 1] S50 2 (A7 IR, I MR AL
P HE K LA S ZR B AR IR 2, — [R]ly [l 5
028 S A (5 T 98 R O L ) R AR R A 1 A AT
P 5 v R 24 R B A R ) (BC T AN ELFE LA TF)

1.2 REFE

SCERAE 30 cmx60 cm [ERAE PR T, BEHER
FF-48 2 i St R AR ISR (R 10 em), 5556
Gy RWUL, BB 3 AT, A 4N IRAL, AR
MR B 4TS, A IE®FIE0.66 g/4f)HIK
R, s AL, A2, A3, Bl. B2, B3,
BGTERNIMA 10 L BH RIS K, IFHE
BAFPFIA 4 K0S, ZE0BESE 1, 2. 3. 4,
5. 6. 10, 15 KAYHIE BB BCREFR N RS, R
FEJr kRl b, SEBRAEE R 25°C . IER G i
1o
1.3 EEFiITHE

XTUUERP ) S TR L NG L ST L Bk
A0, IR 2216E. TCBS. k40 . wiik4n
T A 0 6 e R TR (R RAOF A, 2002; M4,
2012), XTEEMIEATHBEIGE 0.1 ml E4ZIRAR TN
Rt b MG R AR I SR TR | S PR Sk i Jir TR >R FH e K
BUREE B R K HESE, 2006), XHRE BT RR RS
BT ml BE SR AR R AR RS 3L, T 28°ClHIR
KR R R . SR AR AR 2 d 5 T8 v
(30-300 CFU/RNA A6 [, ik B8 R Ak i 7E 42
7 d JETHER, THIRER A IR R AE AN S 7 d HFATITHER,
TRIRER A JU A FEFE RN 14 d J5 RT3, #0545 MPN
%, IR PR BEAS BOM AL AN T H R SR AR B 7 o
1 20 R AR
1.4 DNA HJIREX

¥ A1, A2, A3 FIBI. B2. B3 JriliRé, fEA
X HER 2L TSI 50 ZH R 7 SR AR B ] R, 5 R 0 4
(2006438 1 77 4R HL DNA , FHARSR TR IRE SR i
DAMGHE , K SN B TRUTHE DNA 1 h Ch SN EE 4°Cad

ULIE DNA, 3+ DNA Clean&Concentrator TM-25
{7 & (Zymoclean 22 F)) % DNA $EH= #1744k

15 16S rDNAV3 X &

VI EiR$E Y DNA SR, SR 4074 16S rDNA
V3 X 514 341F(5'-GCC TAC GGG AGG CAG
CAG)H1758R(5'-CTA CCA GGG TAT CTA ATC C)ifk
TP 44, IFAE 341F 59mfin Ak 40 bp [9E 7 GC 11
F Bt (Holben et al, 2004), LIf#i DNA A Bt DGGE [1J#:
R 50% 45 47 41 i B LF 100% (Muyzer et al,
1998), SR &1 : 95 CHUAEYE 5 min, #RJ5 94°CAE
30s, 52°CiBk 45s, 72°CHEMf 2 min, HEAT 30 N
o, )5 72°CHEM 10 min, §HGPEEIZS 1.2%50 5 b
BERHL K BEAT 4081 4 SanPrep #:3X DNA Jiit e[
R & (B TAY TR A RA DX PCR 72
Yt fraifk .

1.6 DGGE. R[E. MFE. FIlaHH

4tk i) PCR F=41% ] Bio-Rad DCode™ %75
I 2 4t (Hercules, CA)AT 7325 o FIT FH 2R T3 Js Pk e ke i
8%, AEMEFRNNERRBEVERIN 45%-65%, 60°C . 60 V
FHLTK 18 ho HIKZERGEECNEERS, %A 300 ml
1x TAE #1130 ul Gel Green ¥R YLK} 1) ¥R} 5 p G £
IR TY 30 min 24, ZJEHEERBET R S5
(DNR, DL ISR . SR 5 XA AL B 45 it
TUIEE . PCR. Fibs, ¥ wap =9k th Lifgd: Tk T
MR, P25 R AE NCBI H b7 Rl B e, Mok
B HAR M fe = B9 41 16S tDNA JF51, il FH 44
Quantity One Xf J¥ 5475341 o

2 HERE5HW

21 KiEPAREEEHAFEHHETNL

W IR 3 L PAT B O Y E R AR LB 1)
IRk RASCsdd T, S Rmsm e b AT
Fery ks, 7e58 4 RITIRENE NI, 15 d EkE 2
MR A ZKSE, IS BB R (1.27+0.66)x 10*—(2.71+
0.81)x10° CFU/g; MiAMek RFIAXRAL, 5505
AL EFAAE], BASEIRRE RO, Himm AR BES 5
K, MG —Em TEmd , il g F (1.27+0.19)%
10°~(8.07+0.40)x10° CFU/g.,

PR 3 AP AT 8 O E S EE(E 2),
SEH A AE AR BT RS, PR G B 2R T
Ve, ZJRAERFERAUKT, H—T X BALE, W)
JE. B M (1.00+£0)x10°—(5.80+1.20)x10° CFU/g; % MEZH
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Fig.1 Time-course of heterotrophic bacteria in sediment
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Fig.2 Time-course of Vibrio in sediment

INEECR WA — e Tt RE, 56 3 KA TR,
TR RN, W ShHE I (2.5040.18)x 107~
(6.87+0.83)x10° CFU/g.
WAL AR Y 3 4P AT BEE BOT- 418 5 1 K (8]
3), S ZH AE ARG BT A R R I i S B R A TR
AL RN T ERE, BRYE 3 KA, BmMeT
SFHEZH , SV M (9.14+42.35)%x10°—(2.09+0.50)x10°
CFU/g; X FRAH TR A2 L AR e T e e ia s, |
[ERSA Wl , PBhIEFE R (1.17+0.39)x10%~(2.32+0.51)x
10° CFU/g.
WAL 3 21 P A7 Ao O 28 5 R |
(KBl 4), SR AMARRE RAZE 1d, fifbdHmEse
B E TR, ZF— B, EahuEh
(2.83+0.76)x10°—(3.60+0.32)x10° CFU/g; *MEZH P
LA E i T G N B 28, HE BT 3 R A
BT, ZJE NEE TR, Wi R (2.10£0.36)x 107~
(3.60+0.9)x10° CFU/g.
VEEIRERA IR R 1Y 3 AT B O E S VE
(I15) , 552 55 25 X e 2 A 1 3 it I T o 722 Ak TG A I
5, YRS LTE, 7R85 4 KRB ME, ZJa8E T
K, 10 d R TPRGARIREE ., SCId B0k shi

301

of nitrifying bacteria/
(X10*°CFU-g")
[

T4k 4 4 e & The concentration

0 IZ ;1 I6 é ]IO ]|2 ll4 16I
I 8] Time/d
B3 UUR H R Ak A i e B e (] ) 8 b

Fig.3 Time-course of nitrifying bacteria in sediment
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Wi Ak 2 e JF The concentration

0 I2 4 .6 ‘8 10 II2 l.4 16‘
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Fig.4 Time-course of sulfuring bacteria in sediment
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Fig.5 Time-course of nitrate-reducing bacteria in sediment

FRl 4 (1.50+£0.24)x10°—(7.40£0.11)x10° cells/ml, X} HE 20
WL N (2.70£0.39)x10°—(6.40+0.59)x 10° cells/ml.,

WO LR TR 1Y 3 44T B BOT- #4851
KI(# 6), PIdEm A fbiaiod eAlm, (HE25 A%
TXFRA , H AR AR BE )N, S5 A I B3 L
(2.40+0)x10°—(2.70+0.97)x 10" cells/ml, X B&ZH % 575
FEl 4(3.60+0)x 10°—(4.13+1.70)x10" cells/ml,
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Fig.6 Time-course of sulfate-reducing bacteria in sediment

2.2 DNA WIREY 544

P DNA 28 0.8% 1 BB i e i F UKk Al , &
AR (E 7)), RURBCGICRECLF, DNA Hm i
%, K/NE20kb 247, ¥ iG4ifbf5 1 DNA 28 1.2%
A S AEWEEE R L VR I, 25, HLJCARRR S iy
(K 8), i 514 341FGC F1 758R X4 1) 16S rDNA
FE D B R B

M Al A2 A3 A4 A5 A6 A7A8 M BI1 B2 B3 B4 B5 B6 B7 B§

~e

=

K7 DURYT DNA R4
Fig.7 Agarose gel electrophoresis of the extracted DNA
from sediment

M: DNA marker; A1-A8 Fll B1-B8: A .B 4 AE i 2 IFES 1.
2.3, 4.5, 6,10, 15 K

M: DNA marker; A1-A8 and B1-B8: Mixed sediment of
Group A and B at the day 1, 2, 3, 4, 5, 6, 10, and 15

2.3 JKik DGGE EiL &R

514 341FGC H1 758R XF 41 ) 16S rRNA FE[H
438 7= ) 7F DGGE 3% A3 254510 58 . i IEl 9
ATVE 16 DSARTERE S A B R T 7-22 S50
B RIHERS , mis e A i Asfb s AR ) B, 5056
M IRAF —E 2R, Hh &S5, 6. 7. 8. 14,
22, 26 HERTAREMPYA BB, His, aThEA St
AR

E'8 16SrDNA-V3 [X {14

Fig.8 Agarose gel electrophoresis of PCR for theV3 region
of 16S rDNA of the sediment bacteria

M: DNAmarker; A1-A8 il B1-B8: A B Z1kE 43 HITESE 1.
2.3, 4.5, 6,10, 15 KA}

M: DNA marker; A1-A8 and B1-B8: Mixed sediment of
Group A and B at the day 1, 2, 3, 4, 5, 6, 10, and 15

B6 B7 B8
5 - :

i

A1 A2 A3 A4 A5 A6 A7 A8 Bl B2 B3 B4 B5

K9 BRI EEE 16S rDNA 9 DGGE 15 4&l
Fig.9 DGGE fingerprint of the 16S rDNA of the bacteria
from the different sediment samples

A1-A8 1 B1-B8: A. B 4K HIAESE 1.
4.5, 6. 10, 15 KA

A1-A8 and B1-B8: Mixed sediment of Group A and B
atthe day 1, 2, 3,4, 5, 6, 10, and 15

2. 3.

BESh I ZREPERR BN TR 10 7R, SCId Tt m T
K. TS TREREE XN 2T . FREEE,
HMH SR K, SRR BT 2.5-3.5 Z 0],

4.01
- A
. x 3.5F -~ B
T %
® S
gm & \
E > 3.0f
R 2
a 2.5F
2.0 L L . | L L )
0 1 2 3 4 6 10 15

i} ] Time/d
B 10 DR A0 B ) 2 AR TS AL

Fig.10 Diversity index of the bacteria from different
sediment samples
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DGGE $8 i i R 2K r s S i 11 s,
I FEAE L AT LAE Y, 6] — I Be P, S22 AR AR
[RAE (it B A B0 BE T T 52 6 20 5 % BB 4H 22 [] A AR L

B8
0.44 B7
Al
0.54
A4
0.78
A3
—10.59 0.71
B3
0.82
Bl
— B6
0.74
A2
B4
r10.68
B5
0.77
B2
A7
A8
—0.74
A6
0.83
AS
Kl 11 DGGE #5851 i) 25 73 #r
Fig.11 Dendrogram of the DGGE fingerprint
Al 100.0
A2 587 100.0
A3 58.0 633 100.0
A4 61.8 66.8 78.3 100.0
A5 614 693 649 70.6 1000
A6 538 672 60.5 71.0 83.0 100.0
A7 536 63.7 55.7 671 726 718 100.0
A8 66.0 66.0 602 717 735 753 744 100.0
Bl 559 589 706 71.1 658 629 59.0 65.8
B2 63.0 636 654 637 668 632 586 667
B3 59.2 56.1 71.1 721 657 647 59.1 668
B4 591 584 562 625 720 712 57.6 68.1
B5 647 650 67.6 688 751 694 67.1 73.1
Bé6 51.3 744 594 658 686 683 659 592
B7 487 559 529 S51.6 527 532 560 565
B8 356 392 40.5 412 433 454 471 556
Al A2 A3 A4 AS Ab A7 A8
Kl 12

fdi 14K F Quantity One A& AR B HE B &l 12
i, WA BRI )R, A A AL R BOHAIG . 5K
65 21 5 5% B2 B4 AHADL 2R BRI T S B0 4 PN B 45 B i ]
AL R B, SR HIIEER—BL,

2.4 {RILAE 16S rRNA EFEKE

XL S5 AT VD I A 25 - an & 1 s o 4
PR E TERERT, IR E TR AR AR
DA TR B TR AR R JEBE TR [T 1 2 A AT B R R 2L AT
WEE, 456K 10 ATLUE Y, 7RSI m], 2L
FLF R A ST S Acinetobacter sp. PAO16 (5575 5).
2 HO AT T AR 75 78 BR 74| 1) Staphylococcus sp. W-2(5%
5 6)F1 Staphylococcus sp. B(2012) (5574 8) M AlAT i
BB Caulobacteraceae(£%4l 7)7E S 4 2H A HE 4 Hh
WA NRHH ., P EJE M Aeromonas sp.
S5-13(4k7 14)F1 Aeromonas sp. REm-amp_ 229(5571%
26)TE S BG4 B L 3 B Bl ] — B R, e TR
BN, MAEX AL, IR, 4ERFJLR
JEA TR TR, S BT 1405 Uncultured Chloroflexi
bacterium clone TK-SHI18(5%77 22), TESLI 4l PG
PR B TERE I SRS, FE R R A S5 i R g
5o FFTE B4 E Lactobacillaceae(257 31)7E LI 4
B A s, SRR TGS, 1EX IR EoE B
AR, BREEE

3 Tt

Bifi 57 165 2 5 B AU N K, LR TEE 291k
FRAEALT , RIS PRRBINR K, FEBUNS KL
T, WA T ERETIR . MHKCHRIE (Wang et al,
2004; T R2A5E, 2007; skFE =%, 2006; LEIBFAE,

100.0

64.5  100.0

8l.6  66.7 100.0

612 674 721 100.0

66.8 76,6 692 69.2  100.0

61.2 639 636 64.1 695 100.0

525 477 559 563  56.8 62.5 100.0

56.0 516 423 43.1 404 419 364 100.0
Bl B2 B3 B4 BS B6 B7 B8

TUR) TR R L 10 AR AL P R

Fig.12 Similarity matrix of the bacteria from different sediment samples
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Tab.1 Alignment results with the sequences of the closest relative of the dominant species
s =}
s GenBank %5 YyFh 4 RS AHAL
No. of the Gc?nBank Species name Bacterial categories Similarity (%)
band accession number

5 JN676117.1  Acinetobacter sp. PAO16 AL BRI ST R 95
Acinetobacter in proteobacteria

6 JX473725.1 Staphylococcus sp. W-2 JERETA ] AT B 100
Staphylococcus in Firmicutes

7 AB682432.1  Phenylobacterium composti gene AT T IR AR 99
Caulobacteraceae in proteobacteria

8 KC107218.1  Staphylococcus sp. B(2012) JERET ] FUAT A 100
Staphylococcus in Firmicutes

14 K(C202268.1  Aeromonas sp. S5-13 L TE T TR AR 95
Aeromonas in proteobacteria

22 DQ463738.2 Uncultured Chloroflexi bacterium clone Chloroflexi 99

TK-SH18

23 JF987238.1 Uncultured bacterium clone Paddy 75 6536 Uncultured bacterium 99

26 JX899588.1  Aeromonas sp. REm-amp_229 AU TR 99
Aeromonas in proteobacteria

31 NR_036982.1  Lactobacillus iners strain DSM 13335 JERER ] ZE AT R AL 99
Staphylococcus in Firmicutes

32 GQ412932.1 Uncultured bacterium clone 2FSeds_ D04 ~ Uncultured bacterium 99

2013)F B, ACEAMOTR | Al IR RN A R A
FOR S8 B LR AR EEBOR T, N T ROKE 375
PRSI AR B 5L B 0 I A A i R AR AR 4
TN B FE AR 4 bR R 2 — (S 4%, 2012; 4+
T, 2009V), Bk E KA AL 25 Yk TR B
ih, BARE S —E RO, (5 RN P2 K
ZiYsRER , PR PSR S IR i f B AR R R,
e T FRAR BRI R 7R T o BRI SE AS,  JE AR
K 56 T FH RS 9 e I 590 91T 0 2 9 A Tt W A0 41 T
ARNE I, AP RSO 20 12)/F58 1 A 25400 5700 % 55
2 N B AR AR IR I 5 AR AR A (2008) 4R 3E
Vi R 25 A TR AR RS R 2 AR T R X 2% R O B —— 3
P B R B . FEPUIE , (H 25 AE TR R 42 05 8 A0
KI5 S 1 A BETE A I Re e 0T, X 9B 1 0 a1 A
STV T o R SR AR AR SR, e
FEIEIREE, FRRRIS SR K IR COD., W AisFRER Fi
AR, JFHAT L E AU B A A AL
W, AT BI s X 3 265 YL 1y 1) % ff (Rengpipat et al,
2000); 534h, EARMEEQOI)E, &I H e
TESCADRRE 1 30 98 fi) 2 Al 0 i S B2 R AKP

ACP, SOD K NOS Ayifith; BEUFH%(2010)IHF5E
R, fEWE R H R R AU N 200 mg/kg B, H]
B GRETT . PUR S K AR 5 i
AR 2 KIS, B R 25 mp R 20 143 (0 S
JEMC R, AU I UE T HARYT RIS fe Le A
FROSCR , th ERBE R W2 A B R T LB 16 o S 9
ERPLEE . ARG SR PR ok E , I AR Bl )
T B S 56 21 22 8500T 15 95 20 B B H B R [, O
HERFIERAR PR, RZAT X IRl 1R A BOR R Y
B AR I N B3, A Al W2 % 40 % il 24k iz
T L s, AL RREAR B W O, RIS i A
TE-SEAEE A . FHELTT R, AR BT ek B 5510 i ) i
L DA K 4 Bk ) 40 B 5 s TSR I AL, R 2k
KRR WL S 467N, B e ¥eT- . Il DB A
A ) S SO A L 7R T AR B B £ B i BU T AR
T, XIS R L B —E B AR . TH.,
Y07 16S rRNA FE[H Y PCR-DGGE 1540 K35 A i
WP a5 3 o, SRR i fk & (Acinetobacter sp.)
— AR R BEAEAE , L] EIERY BRER A SR T AR 1
I 1o R T A0 TR B R A o A R B B 1 S R

D) B350, BB IR 5 35 v B S o I X R AT AR 5T, v B v R 2 2 38 3¢, 2009, 3261
2) fRALIK. HhiHZERLAT R (Bacillus subtilis) Xl il 2 8 Bz 26 A AF B0 B 5 B0 I LA X /K B A s2 . Hp ) 3 39 R 2 it
+2AA B3, 2008, 28-36
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(Aeromonas sp.)(E %5, 2007)7E 525 26 fin AR
R RS AR I AR R S A P A T R
DL BE FRA, o B A BN UE T AR IR A A I ol ol R 77 %)
IS8 B 25 A B R TR ITACR , XIS 8 R
LEAAERIBT AR AL T — A R T U B R
TEAR YR ATG h , t B 50 4 AN RE 2 B 20
Bl A R U255, ATRE S R0 R i [A]
R A HIRE Brek R AR O /A G, AT B i TR
Z RS54 B R TR B AL 7 FR 8k & iR B W K e £ 45
YR RA K, TEH—LRAM

Tk, RUAR, BT, WS W iE KSR i R L
PCR-DGGE f84UEE 4 #7. B2, 2010, 3103):
119-122

F &AM, F4er. B a2 SRR i m. AR,
2012(11): 63-65

T, BEAK, BaZs, % iSRSk R R o
Y8 SAHOAE. PHALARMBHE RS (H AR,
2007, 35(8): 87-90, 96

FEBE, R, AR, . BTSN K S R R A 1Y
RHMIEEIRLS. Ml R2ERERE, 2009, 30(2): 1-7

FERBE, oR/NAE, SRR, G IR S8 K LR A AR BUR
P ——— o2 ST 199 JER A7 % 38 i 7 32 iy s T 5 g
ol B2 E R, 2013, 34(2): 114-118

KEHE, JHHE, Wb, %. N PCR-DGGE 88 AT
o T T O 0 2 SR K A P B R 2 M. IR
1%, 2010, 11(1): 82-88

R, FRAEE, WRIKAE, 5. AR AR LA iR AR K

LK. R4 (A AR BHERR), 2008, 47(Z1):

58-62

Aok, FRIGUE, 225V, %, IR PRI L IR IR AR A8
XTI T RS2 . MR, 2006, 30(11):
37-40

i, ANE, B, % IS 5iE S5 i 5 R
Y B AN Bt A A fh. I ERRE, 2012, 36(4): 63-67

RIS, MIvEh, BREEAY, & btk S RIS
TR ZETARAGRHE. K=Y, 2002, 23(2): 12-19

TBLra, Tocpk, 25k, 2. Po* R Cd® X HlS4) 50 &tk
B E . Wl Bl R, 2014, 35(4): 91-96

EJRE, TRRLL, TR, 5. S IR0 AN 0 R KR
Fanll, 2008, 25(3): 52-53

kA, ZER, Xz, & S 9E LA A AR
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Responses of Bacterial Community to the Sediment Improver in the
Environment of Apostichopus japonicus Culture Ponds

LI Xiaolong'?, LI Qiufen®”, JIANG Weiwei’, LIU Huaide?, WANG Xiaohong®,
SONG Xianli®, AN Xinlong'”

(1. Ocean College of Hebei Agricultural University, Qinhuangdao 066003; 2. Key Laboratory of Sustainable Development of
Marine Fisheries Resource, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071; 3. Marine Biology Institute of Shandong Province, Qingdao 266104)

Abstract Sea cucumber (Apostichopus japonicus) farming industry has been developing rapidly in
North China, but at the meanwhile sea cucumber diseases has become a growing problem. The
environmental deterioration was considered one of the main causes. A type of sediment improver studied
by our research group has been proved to be effective in adjusting the sediment environment of the sea
cucumber culture ponds. In order to detect the responses of the bacterial community to the sediment
improver, we conducted experiments using the sediment from the disease-occurring sea cucumber culture
ponds. The sample treated with the sediment improver was the trial group and that without the improver
was the control group, and we set 3 parallels for each group. The plant counting method and the most
probable number method were used to determine the change in the numbers of several bacterial groups in
the sediment after the addition of the sediment improver. The bacterial diversity was analyzed using the
16S rRNA gene PCR-DGGE and the sequencing techniques. The results showed that in the trial group the
numbers of the heterotrophic bacteria, the nitrifying bacteria and the sulfate- reducing bacteria in sea
cucumber pond sediments increased in the first 2 to 4 days, followed by a decrease and then maintained at
a low level, and the increase was significantly smaller than that in the control group. The numbers of
Vibriols and sulfurizing bacteria sharply declined 1 day after the addition of the sediment improver, which
were significantly lower than those in the control group. The sequencing result of DGGE bands showed
that the dominant bacteria in the sea cucumber culture environment belonged to chloroflexi,
moraxellaceae, Caulobacteraceae, Aeromonadaceae in proteobacteria, bacillaceae, and lactobacillaceaein
in firmicutes. The bacterial diversity indexes varied between 2.5 and 3.5. The numbers of 2 species of
Aeromonus were observed to decline after the addition of the sediment improver in the trial group.
Therefore, we concluded that the sediment improver could adjust the numbers of different bacterial
groups in the sediment environment and reduce the quantity of some pathogenic bacteria. The sediment
improver may thus improve the quality of the pond sediment environment and protect A. japonicus from
diseases.

Key words Apostichopus japonicus; Aquaculture environment; Bacterial community; PCR-DGGE;

Sediment improver
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