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Fa
1 MRS
L1 BRRE

20054 10 15 H, THELUEES, #K
BHE A HERREBRENREENRE
S REERITE A 1000 — 12,00, 4 FFFHIE N
XA T MRE T3 NPT R (HFEAKA
R R K D B9 ), R TR AR R A
REFXERHE, FIXLHE I cm x5 cm x2 cm
(B < W < ) WieH SR T EREER LS, £ F
THRER, T 4 CRE, ERHIS 4 h RATER
Mo
1.2 BEEFHNE

FABEAE (pH) JREE(T) MR (S) 45 AM
FEVE IR EE AR B AT & B R L. (DO) A
BER T - EE (NH,-N) g4k ¥y (H,S) A9
K LN E .

1.3 HENI B GUERESERR

P T . 4 B A 44k ¥ K B ZoBell
2216E"  Bisrdk, MEBARRERIRAE S g, B T34 45
mL JoH AR B AR K B EETE IR, P I A KA B
Tween-80( B¥RE N 5 x10 °mg/L) , T EE
BERR, T 10 BHERE, &FSEN 3 T H
BE BT, B TBMEEE 3 P47, B 100
wL BB IR AT 4,30 CHESfR2~5d, &R
RS TFREFHAERES. REENL
SVERAAL 3 W HMTEALEE , SHANE 18 h 5
VT EZ IR A, AL B EMm R 3F
HESMEALEAS ek,

1.4 #AEEEE DNA KRB E 165 rDNA EE
K PCR #~1&

MMEEHFL DNA BIERS Bk MRS K
AT, A MR R E N BUE R
B A, B TE SEddi i, AT TE F,
INEEHRE 0 ~2 mg/mL 37 T4 5 ~ 30 min, il
SDS ZBAMKEH 2 % ,60 CTLLET 5 ~60 min, &/
K/ B, SMERR, 28EIE, B
FEEFAP. RAMKEZHARAN 165 rDNA
A V3 K BAH R 5 Y10t 341£-518: ™ 418
27230 bp M BF T DGGE 247, R AME
ERMES M Rt 27615120 ¥ A0 165 (DNA
#91 400 bp i BEFFMIF . 50 pL PCR & Rk

£340.2 ~1 pg HFHM DNA,4 pmol/L 5| ¥,
200 wmol/L dNTPs,5 pL 10 x Buffer,1 U DNA
T, IR AP 50 pL, PCR §IERTIER
PCR:94 THiAs 4 5 min; B 10 MEFHF N 94 T 1
min,65 ~60 T 1 min,72 T 30 s ( HPEMEH
JERMEETREO. 5 T); /5 18 MEH H 9% T
1 min,60 C 1 min,72 T 30 s; /5 72 TIEM 5
min,
1.5 PCR {748 DGGE 447

A5k B B R B L 9k ( DGGE) ! 7& DCode
system( Bio-Rad) B 47, R 8% BRI BLRE 5
RN 40% ~T0% , BN AHTLA 8 pL
PCR =), #F 60 C 180 V &M F k6 h, H
WG, RAE S AT R, I B RR R
GrIREE Ik At T A R
1.6 #4HE 16S rDNA FIIMNERRELZ EE
PoR il

S PR A S FR RS 99 (271-15411) PCR 43
HIHY 16S tDNA , A UNIQ-10 #:3 / DNA 4
LR & 4L PCR =47, 3% b3 A T RS A R
FHRATBITRFIME B Fr 137 5)iE 1L Blast
BT, 5 NCBI™ |- B B FHEAT AR bk,
Fi Mega 4.0 SRFHMERERT W

2 ghif
2.1 FEENBECEATFNRFAHH
M TEFEERESRERECET

Mg RN 1 iR, ERXNERESWNE
WERARE ZH, STIERHATFHE™ , @
RIFSRERRE T P AYE BEERAK, A
7 10° CRU/mL ¥4 84 . fRERIES I7 413 BBCH
2.60 x10° CFU/mL, i S M B S8 h
1.87 x10° CRU/mL, 3X M. 30 BR3B 18 B9 4F e 25
B A SRR AR S b B IR  E ROSR B
132 Mg, BS5OTES" MR-,
BATAAX A REE h TREL TR A L L
PLEM T8 B B3 Y48 35 R T P A Bl
W& B R, vl iR A BT B
2.2 ETEHERS LMD EHER
ENA=ERTEH R FHEF R I
BT 255 #RANTE , Hp 135 #ROk B B RYE, 120
Bk BRERE, g HE TRk, &3 ~5
d § 75 )5 , iID R HWEIES I 0%,



822 & T OF 34 3%

F1 ZERTHREENHTEELETENER
Tab.1 The physical and chemical factors for water in a Porfunus trituberculatus rearing pond with

disease occurring and one withont

oA RE(T) Ry

I WE(me/L) FE(mg/L) Hifbsl(meg/L)

; o dissolved ammonia hydrogen
frem tempecature pH salinity oxygen nitrogen sulfide
iz
the pond without disease occurring s 8.2 25 4.3 <0.2 <0.01
FEE
the pond with disease occurring = 8.5 25 4.5 <02 <0.01
£ DB33/395 - 2003
(RayswhTE VK
refer to DB33/395 - 2003 7.8~8.5 15 ~32 >4 <0.5 <0.1
- temperature
{ pollution-free of 15 30

Portunus trituberculatusy

R &SR Z 54 255 B0y 13
MRRF(R2)  HFH 2 MIBLEF 3 MRER
AT 8 MR R, ERRETHE X
LS T A KTE, 0 58 BRAHH, 58 RILHE
B B KRF, A 34 WK, MR R LES
FAR, B B REF R — AR, A 39 #hEl, A

KRR ERULBREF, H 32 . ARKS B
RFAERENEZMREE S EF Z 5, BhrE 2
B R W, S E R TR TR R,
J4h,C 88D KRR E BT R AR
PP LK B, W R 8 N RBHER
2, A BT BRFE AU

R2 —ERTHERENREERERERF RN EEBTERE
Tab.2 The colony morphological characteristics of heterotrophic bacteria in surface sediment of
a Portunus trituberculatus rearing pond with disease occorring and one without

HEE AT .7
WA colony morphological characteristics number of strains
colony-based
aroups AR T Fi HEE  OEE B
shape margin surface shape texture optical health disease total
A El ® §?‘f i iﬂﬁ?ﬂlﬁ ;ﬁ% ﬁ 58 32 90
circular eitire convex creamming  glistenning
5 BE  WReE TR PWR ELE » 2 T
circular contoured flat creamming  glistenning
o ]2 ®F M Wik E 0 0 »
circular entire convex creamming  (ransparent
o B BRRE MR Bk AR o . .
circular contoured convex creamming  glistenning
. LE? s R OB Bk ) y 3
circular eqntire flat creamming dnll
& MMM 8 groups of low frequency 22 21 43
B3 total 135 120 255

2.3 BETHAERSLHEERXSH

R4 255 PR B WIS, MR Rt —
FIAIFER 33 M BIE AR (52 8) , Holr 43 Sk %
TR A F B FAKHAERN 3 TR
& fE H ( B-SF-SR, A-SF-LR, A-SE-MR) , 7 3%
FEL 7 S T o ECBIAR LT , SRR 7= S BT At o
A 22 8k, 5 TR AR SR 16.3% N E
SEFCF A A 21 Bk, 5 TSR A MW ER
Ay 17.5% ; FoAx 212 BRA T2 RAN B o> A 7E 13

TEERHN 30 M HEE TR, A FRAE
KAL) 83% o

MIFP T, B KB —A~ B E TR A-NS-
SpR 2 A7 2 FLAH B, (AR IRFFAR, RN
(0.6 ~1.1) x(1l.4~1.6) um, 3 49 #, Hep
F 36 bRk BAERRIE, 13 bRk BN E . B
#O T B-SF-SR O 7= 5 LA W, B AT R,
(0.6 ~1.0) x (1.2 ~3.0) wm, FHIMFEE, 5
F 39 B HAPEEIER 20 4R REEF 19 o
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Tab.3 The morphological characteristics of heterotrophic bacteria in surface sediment of
a Portunus trituberculatus rearing pond with disease occnrring and one without

R EHH
5 BB B/ (pm) E}‘fgﬁ mmber of isolates in sub-group
spore cell shape cell size subgroups o E =X 4
health disease total
spoi:mng fofr‘t&d (0.6 -1.0) x(1.2~3.0) B-SF-SR 20 19 39
KAFIR long-rod (0.5~0.7) x (5.2 ~10) A-SF-LR 2 1 3
ARFF4R middle-rod (0.6 ~0.8) x (4.2 ~6.8) A-SF-MR 0 1
APHA
non-spore- K sphere-rod (0.6~1.1) x(1.4~1.6) A-NS-SpR 36 13 49
forming
D-NS-8pR 4 2 6
M-NS-SpR 1 2
K H I long-rod (0.5~1.0)x(3.4~5.7) B-NS-LR 10 10 20
A-NS-LR 11 6 17
E-NS-LR 3 4 7
J-N8- 1R 2 1 3
C-NS-LR 0 2 2
I-NS- LR 2 0 2
N-NS- LR 0 1 1
ﬂmﬁnﬂf-tmd (0.3~0.5) x(1.0~3.0) A-NS-TMR 9 1 20
B-NS-TMR 1 10 11
J-NS-TMR 1 0 1
ARFF4R middle-rod (0.7~1.2) x(1.5~3.0) C-NS-MR 7 3 12
E-NS-MR 0 7 7
G-NS-MR 1 3 4
D-NS-MR 0 1 1
I curved-rod (0.5~0.8) x(1.0~5.2) D-NS-CR 3 5 8
B-NS-CR 2 0 2
BA%R T olive (0.8~1.5) x(1.5~3.5) N-NS-O1 3 4 7
E-NS- 01 2 4 6
H-N8-01 1 1 2
K-NS§-01 2 0 2
B-NS-01 1 0 1
F-NS-0O1 0 1 1
ﬂn’ﬁrlll-lﬁo?gid (0.3~0.5) x(3.0~6.0) C-NS-TLR 3 2 5
D-NS-TLR 2 0 2
HAEJE ovate (1.0~-1.5) x(1.0~2.0) G-N§-Ov 2 2 4
H-NS-Ov 3 0 3
F-N5-Ov 1 2 3
B3 total 135 120 255

L B S AW R BB A, 0 A-NS-SpR BT A TR I B BRI ¥ ; B-SF-SR WL
B P R AP RER TR, 2. BIEEH RS, SpR, BRAT 4R sphere-rod; SR, & #F 4R short-rod; TMR, # S #F 4 thin-middle-rod; LR, &
4% long-rod ;MR , 4Ttk middle-rod; CR, JUTE curved-rod ; O, #ifi JE Olive.

Notes;1. The comoposition of subgroup name, Colony group- forming spore -cell morphology. For example, A-NS-SpR represent Non Spore-
forming Sphere-Rod bacteria in group A, ; B-SF-SR means Spore-Forming Short-Rod bacteria in group B. 2. The meaning of subgroup name,
SpR, sphete-rod ; SR, shott-rod ; TMR , thin-middle-rod ; LR , long-rod ; MR , middle-rod ; CR , curved-rod ; O1, Olive.
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HEW R EREIREHEPHEN Y, &
AIi® B-SF-SR W #4F, i H A-NS-SMR. B-NS-
LR C-NS-MR 7 ## ; 15 207 #% F9 $ 2 W 72 13
2 B K, UDHTiR A-NS-SpR #1 A-NS-LR X —
MR ERIE T2 3F 36.11 £, HE R Ti%
EWEFNHR(BF 136 %) ; n—FH,B-
NS-SMR #1 E-NS-MR W B 7EfR EHPHEE R
10 1 7 &%, Wi AE R BRI U R R B 1 %k B-NS-
SR,IZ4 & E-NS-MR TR, H4 T8k
B, AR B IE . XRam LK
EART SR EN R EMXER ST AD
e
2.4 PCR-DGGE 444

AT FEREIE L7 B A AL 34. 5% 1Y
BB KL ¥ #F A-NS-SpR FI B-SF-SR #t17

1 2 3 4 h G f e = 10

PCR-DGGE 38804347 , # 7] B ¥ WP B B RR A
A — U 4T DGGE, W RS2 2 — B i bk
FEA— T R2FR(E2WE™), Al 41
MREFRNES . B 1 EZHBRHERLZTEHK
—BilF, HEEL A-NS-SpR AR AT 1T PCR-
DGGE 4y #7, 7E % T B o, B # D-S1-24, H-S1-
30,H-5249( No. 2 ~4) % 3 ¥4 % 1% DGGE #
BT, BT ERER—EZ &8, Hi
D-S1-19( No. 6) 1 D-S142( No. 7) B+ 8 th 524
—8 W EER— 2T E, HERE RN 24 B
W, DX EILHE 20 BT, 4 DGGE fifi
16, X gE oy 11 MR E sk 2t I B
o P-™FEFE SR A-NS-SpR F1 B-SF-SR [ B
FEAL 88 BEH , R IR R AT 11 8k, SLhR AR
77 ¥, BS54, 30 4~ DGGE #5 %1,

- — = —

— —

1] S [T I 1) 17 ® 19 2

B 1 A-NS-SpR T2 % 165 rDNA i) DGGE Ei¥
Fig.1 DGGE profile of 165 rDNA of A-NS-SpR subgroup bacteria
No.1:H-52-11;No.2.D-81-24; No. 3 H-S1-30; No. 4 : H-52-49; No. 5 : D-§2-10;No. 6 : D-§1-19 ; No. 7 D-§142 ; No. 8. H-51-27; No. 9,
H-51-41;No. 10, H-82-12 ; No. 11 ; H-82-25; No. 12 ; D-8145; Mo. 13, D-82-28 ; No. 14 ; H-51-22 ; No. 15 ; H-52-46 ; No. 16 ; H-81-7; No.

17.:D-82-22 ;No. 18 : H-52-39 ;No. 19 H-52-23 ; Ne. 20 D-51-10.

2.5 WEMNEERRZRZELEIM

wf & 30 4~ DGGE #f BB A B k) 16S
tDNA HATIFF ¥ 743 7 3172 GenBank #y(4E 2
R BEAT Blast WX, £ (1 5 H B AHIE 9 FF 5 B
WRHE(FR4) , BERET, WER BN
16S tDNA J5 3| [7] ¥ =97% , o) LA g Jg T [Al
FRHNE , UL, 30 RITFIHE T 24 -8, B 24 A4
REMBE AR R BB FIRER
GEBH,NE 2 i,

TR A-NS-SpR TEREH 44 £ A
2TRE T ] ( Proteobacteria) , 7B T a-%F
JE B 94 i) Rhodobacteraceae F| 1 v-28 I B 4 1Y
Halomonadaceae #} f1 Alteromonadaceae #, 375
#1818 12 (34,8 2-a) ., H Halomonas
ventosae 1 Donghicola eburneus W-TFRAREER
£, 008 17 M9, FERTHEHR 38.6%
M20.5% , i A-NS-SpR T BF 7 R SE AR

FIEP A, AR TR A B B R (R
B2 W31 # vs 13 #k) , H S RE 2 I/ (R
R E 2 H.9 vs 7), Rhodobacteraceae i} 7E
THEF R BREE = BB OC EERE P 12 K,
T YR L 2 Bh. 7RERIER 9 T, H.
ventosae ¥ D. eburneus 2 PP EOL SR, ik 5 0E
i) 7 A R Hm. ventosae RLET,

Xt T2 #E) B-SF-SR WAEK VL, 33 FE 4
BT 3 R4 R 12 MR (R4, 2-b), Hip
Bacillus decolorationis F1 Halobacillus trueperi 2 -~
MESBERE, &8 10 K, 3 S RERFF K
BHH 60. 6% , 5 A-NS-SpR W Ff A ||, B-SF-
SR 75 f FRIE TN 5 3 b (9 23 A7+ BEAR 24 (18 #k
vs 15 k) , (HERFRIE 2460 (10 M) I B R T
TREWE (4 F) , B. decolorationis F1 H. trueperi I
REENLEENRE,
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Tabh.4 Diversity of dominant subgroup bacteria in surface sediment of
a Portunus trifuberculatus rearing pond with disease occorring and one without

A 16S 165 DNA L35 o
ﬁ/ﬂ Jﬁ/-ﬁ, ﬁ%ﬁﬂi DNA ﬁﬁ“ *ﬁmﬁﬁ number of straing
order/family genus/species represel:ltatwe 168 tDNA (%) RS REE AR
strains sequences of 16S DNA &
similar species similarity health  disease total

Riho‘:ii"bwmles Donghicola eburneus ggii DQBETIES % 8 1 9

Paracoccus zeaxanthinifaciens H-82-24 AF461158(T) 100 2 0 2

Phaeobacter gallasciensis D-52-31 Y13244(T) % 0 1 1

P. daeponensis H-§2-11 DQIHL4H6 % 1 0 1

Citreicella thicoxidans H-51-1 AY630807(T) 98 1 0 1

Oﬁlei‘fm: Halomonas ventosae gg;_i: AY263080 97 12 5 17

H. saling ];1_'8'521::1 X87217(T) 97 2 2 4

H. tasanensis D-S222  AY671975(T) 97 0 1 1

ﬁgﬂi‘w& Marinobacter koreensis }Dr:gﬁ ?3 DQ9T526 98 2 2 4
Microbulbifer variabilis H-51-8 AB167354 99 2 0
Marinobacterium Litorale H-81-60 DQOLTTE) 97 1 0
M. stanieri D-52-10  AB021367(T) 99 0 1

Biiﬁf; Bacillus decolorationis g:gi:; AIB15075(T) 97 3 7 10

B. aquimaris H-5232  AF483625(T) 93 3 0 3

B. niacini D-5147  AB021194(T) 97 0 1 1

B. pumilus H-51-14  AY456263(T) 100 2 0 2

B. megaterium H-W2-37 X60629( T) 100 1 0 1

B. horti H-52-15 D8T035( T) 97 1 0 1

B. horoniphilus H-81-17 AB19HT1R 99 1 0 1

B. Mwajinpoensis H-81-59  AF5419%66(T) 99 1 0 1

Halobacillus trueperi ﬁgi;g AJ310149( T) 98 4 6 10

H. dabanensis D-S180  AY351395(T) 99 0 1 1

Planomicrobium okeanokaises H-81-7 D35729(T) 100 1 0 1

Exiguobacterium. aestuarii H-51-18  AY594264(T) 100 1 0 1

HM total 19 24 77

U T AFRMBE b, H AR, D AR E M.

Notes; T is typical straing, H is straing which come from the pond without disease occurring, D ig strains which come from the pond with

disease occurring.
3 it

RGBT PR — R T A B
TAE, B 55 X for 45 2 WY SRR £ 20 B a4k, 20
JEAT B AR A AL RO K
R AR R R BRI S IL
Wit TR A, 2R B JFHEX
SIS RFIL T FRANE BA TR, Z AN F R
BRI SR P AN, TR LA T
o B, AR 2 T AT W AR
ProEht, A AE T TR ER BE R HEE

B AFESFE R TS , I LU AR A #0285 0 B 4K
B ERERNEELEE, HENSTEmHETT
R AT AEMITE S AR 2R AW AR R R
B, KA T LARR™ 3 R AR R B i
ABR T Z e 15 57 F 4 BRI A0 55 8 G 92
A A

RAVRIEEESRE , H5 208 B RN &
ST 255 PREER 2 B 13 KKHE, AT WML
A R AP 38 ML RE . BB E RLHIPIIE
L BBHRRY 34.5% o H— LYW A-NS-SpR
AAFHRA, SR SR 19.2%, 5AF
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90, THS1-15({T-52-4h}
Halomonas ventosae(AY268080)
1001 i1 tomonus suiinn(X87217)

91 H-51-3{D-52-51)
flomonas Laeanensis(AYRT19TH)

69 YR [0—52‘22
7 Murinobacier koreensis(MYOSTHZE)
100 H=52-23(-51-10)

H-51-8
W‘ Mlerobulbifor variabills(ABI67354)
100 Marinobacterivm stanieri (ABOZI36T)

D S2 10
97 H=51-60
0 —Marinohacteriom 1itornle(DQA7TE0Y o

100 ~Paracoccus zeaxanthind juclens(AF461158) )
I 52 24 ( )
100, Cilricella thiooxidans(AYBI9887
100 [I-81-1
99 JI-81-27 (-51-24)
Donghicola cburncus(DQESTI6E)

" 99Phacobacter gﬁﬂﬂccicnsis(ﬂ%ﬂ)‘
95
0.01 D-52-31
84| rPhacobacier daeponensis{DQO81486)

g2—H-52-11 N

(a)

Halcononadaccac

Alteromonadaceae

99 Rhodabhacterace

98-D-51-52 (H-S1-20)
(h) 99 [ Halobacillus trueperi (AJ310149)

Halobacillus dabanensis (AY351395)
% ﬁ'D—SI—ao

Bacillus decolorationis(AJ315075)

57 100L D-S1-2 (1I-81-2)

gg Bacillus agquimaris(AF483625)

67 H-52-32

86 rBacillus horli{d87035)
100— H-S2-15

61 (Bacillus hwajinpoensis(ATb41966)

100'H-51-59

81— Racillus niacini(ARBO21194)
4] D-51-47
92 |: H-S1-17
100 Bacillus boroniphilus(ABI9871i8)
Bacillus megaterium(X60629)
00 | B-¥2-37
100 Bacillus pumiius(AY456263)
H-51-14
40 r Planomicrobium okeanokoites(D55729)

100" —H-51-7

Bacillaceae

i Exiguohactering aestuarii(AY594264)
100°7-51-18 -

0.02

B2 ZRBRTEFEEREREMAE A-NS-SpR IF# (a) F1 B-SF-SR IE8# (b) £ 16S rDNA R L FH
B iR — TS AW RFE (I, H-81-15( D-8245) Y IR A R E RE SR ERHT 2% .
Fig.2 Phylogenetic tree based on the 165 rDNA sequences of representative strains of A-NS-SpR
subgroup (a) and B-SF-SR subgroup (b) bacteria from the surface sediments
of Portunus trituberculatus rearing ponds.
Two representative stains at one position (For example, H-81-15 (D-52-45) )indicate that this species distributed in both the ponds with

and without disease occurring.

B BEAY 23. 1% 8 TERET | 2 4
3 4% 8 NE, H P Halomonas ventosae Fll
Donghicola eburneus FiAFH R BE , A HEF
FERIRM 59. 1% , 55 _tL % W ¥ B-SF-SR Jy 7=
FRATE, & P E B 15.3% , L F B
90.7% ., BT 4 B 12 MNFr, Hph Bacillus

decolorationis F1 Halobacillus trueperi i8I B &
&, 5 E TR 30.3% , W EE TR
4 FBF A A6 B, S WA SR W BB
18% , MJBEWAKSE B, Bacillus F1 Halomonas £
R R A 20 .22 ¢ E, ST S PN EARLR
BE) 16% o Bacillus BEIEAREFHRAEALHE



5 PhIRIG, SF SO T MR R R R I8 5 S A R RS LB or 827

AT A B , Halomonas & 408 438 R WL
ESPIRNREA R, TAARETER, mflEE
EFFEIEAE R AN MR EEE
B S, B—MEBCH B R &, RAIZEXT
TR A0 1 I 4B R A R B AL A AL e
AR FE LR B, X1 B 9 A0 B 72 R DL I P A
RUHIEFS I A 35 H B E RN e

R R WITE 9 P, 31 BREd, =
FANEA 10 FP, 18 HE . WEW LA
AR R A MG, 5 7 MR, B HEFR &
P, B 13 #:5, H & Rhodobacteraceae £} iy
12 BREEE] 2 &f; M7 FHEAIE £ L& B4R
K.AE 15 B EEEHFER R, (U 4
Hd B, decolorationis F1 H. trueperi - T8 E
M. RFMAENFEEANLEENELS R
R R T Bt — B

B Rk :

(1]  fathls. =FERTEREE RmEBEIEL].
ﬂ(Fﬂ%,z(m, 25(5) . 29 -31.

[2] ZE#F, ®R#H, AER, % TET=GKHRTE
FEWRERATRAC R X IEME(T]. "k,
2008, (9); 49 -53.

[3] k&M, MEE SRAWESTEESRETH
fERLT]. & B8R KE%M, 2003, 33(3):
375 —383.

[4] EREFR HFEETAEIM]. R EFE
Jitat, 1975.

[5] =5, B4, %, £ HHEPENITHIESFT
MEEREET A SHERENERII]. TE
MR, 2004, 34(6) : 1003 =1007.

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

AFER, #0%, RER, & KRANRLEE
EFMIM]. Jm-FEdigst, 2001

HIEE, BEE, B, ¥ JLnaRAE
JB el PO R TAFAE B Lt e R PERTIE (J].
42, 2000, 40 (3): 229 -236.

W, FRE, WAL FRREERRIEEA
HMEEEHL)]. BESHE, 2009, 40(5):
615 -621.

BE, KER, /L. L] DGGE 447 =t
BT BRI RN SR T]. AR,
2007, 31(2) . 204 -210.

National Center for Biotechnology Information. Nu-
cleotide: sequence data bases { GenBank) [ EB/
OL]. [2008 -10 -26]. http:/ www. ncbi. nilm.
nih. gov/.

SMALLA K, WIELAND G, BUCHNER A , et al.
Bulk and Rhizosphere soil bacterial community
studies by denaturing gradient gel electrophoresis:
plant-dependent enrichment and seasonal shifts[ J].
Appl Environ Microbiol, 2001, 67 (10) ;4742 —
4751.

B, ¥rkE. IEFFRAMILARIMNRAWA S
AL T]. WESME, 1994, 25(6) 626 —629.
&M, FER, R, F. KRBTSR
FFANEAN I AR ZhE[T]. EEERL, 1999,
21(4}):154 —156.

ATR, BEE, BEE, F AIHm=kirg
TR R AEMEAAEETRLI]. PEEA
Ko Zaas , 2005, 15(7) 801 —803.

H2m, {TE8t, Ml DGGE/TGGE KA R
HAEBEY S THESFPOMALT]. MEsE
#®, 2004, 44(6) .85 - 848,



828 & T OF 34 3%

Comparative investigation of the heterotrophic bacterial community
in the surface sediment of Portunus trituberculatus rearing pond

SUN Su-yan, ZHANG De-min* , QIAN Li-jun, PAN Zhi-chong, CHEN Wen-gui
(Key Laboratory of Applied Marine Biotechnology, Faculty of Life Science and Biotechnology ,
Ningbo University, Ministry of Education, Ningbo 315211, China)

Abstract ; Heterotrophic bacterial community, in the surface sediment of Portunus srifuberculatus rearing
ponds with disease occurring and one without, was investigated by means of the morphology and 16S rDNA
sequences. A total of 255 isolates were roughly clustered into 13 colony-based groups and 33 cell-based
subgroups. The 165 rtDNA sequences were analyzed of the two dominant subgroups A-NS-SpR ( non spore-
forming sphere-rod in A group) and B-SF-SR ( spore-forming short-rod in B group ), both of which
accounted for 34. 5% of all isolates. Subgroup A-NS-SpR belongs to phylum Proteobacteria, including two
classes, three families, eight genara and about twelve species, and the dominant species are Hulomonas
ventosae and Donghicole eburmeus, which totally accounted for 59.1% of this subgroup. Subgroup B-SF-SR
belonges to phylum Firmicutes, including one class ( Bacilli) , three families, four genara and about twelve
species. And two species ( Bacillus decolvrationis and Holvbacillus trueperi) accounted for 60. 6% in this
subgroup, much more than other species. At genus level, Bacillus and Halomonas are majors within
sbugroup. Subgroup A-NS-SpR show much higher abundance ( number of isolates) in the healthy pond
than in the diseased omne, but similar diversity ( number of species) with the latter. And family
Rhodobacteraceae shows the biggest drop in the abundance in the diseased pond. In contrast, Subgroup B-
SF-SR shows minor differences in abundance in healthy and diseased ones, but its diversity in the diseased
pond lost obviously, compared with the healty one.
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