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HEKARTH
kgede o RmH Y FmET B ok FOED
(1. PR AR e e Fi 266003;
2. R FRHEFES P F S R SR AR R T EKE R S B B KT ST ) 266071 ;

3. HEREGHERYERTRE FH  266071)
HE XAYTHAELB . BErS4at, 44815 16SIDNA F7| o &7k, BELH T LK.
KE . AL ED T A 37 JL4hIE X ET (Litopenaeus vannamei)fn 2 [E BA %t 4 (Fenneorpenaeus chinensis)
HAERANE T ERAEH S RURMBE N LB E, A PCR B 77 4 Mt dh v Fh 45 4k &= 1
oo BRI, FLYNIE R A o [ O A 3 W AR AR B9 T SR 8 T B B34 4 10°-107 CFU/g 2 ], 4
%W A 4 B T IVE B (Vibrio). K VAT H B (Photobacterium) . * 4T & J& (Bacillus). % i1
J&(Halomonas)% 8 &, o, JNH B XTI &N & &3t %, % 40.0%-90.23%. #2
2 352 ot T An op [ OH x0T B AR RE AR Y A 38 4% A4 7 (White spot syndrome virus, WSSV)Fn £ 4t
ME T R i 48 48 3% 397 % (Infectious hypodermal and hematopoietic necrosis virus, IHHNV) [ % ,
WSSV # & 50.0%, IHHNV # H & 4 37.5%, EWEFHA RSN E RN 11.11%, R
A WSSV i 2 LA KB B 4 37 7 Ak 2 o T AR B0 R B E 1.23%1074.14x107 CFU/g % [,
DEHTHMMANHER (P<0.05), BINEHREE 10 CFU/g £4, TEH THMIMK NS
(P<0.05) . R#E# HHNV DR 4 4 7 2 oy x4 o AR 00 093 S8 8 10°-10° CFU/g., #F &%
W, MEBEHEMITATER T E RN REFELNRBEEE, B WSSV T4 5 =
MEF AN IE R EE K.

KA JUAE S ER; F E XA ILE ; WSSV THHNV

FESES S945.1  XEAARIREE A XEHRS  2095-9869(2016)01-0052-06

AR, X MR FRFE M A A i, T [ v A
SO N RIS K ], 0 I ) SR B 2
=R 173, MR — SR AR T 5 2 ) F A AL
i, AEAE 5000 /2R TSR, 2010)7, HEHE
ol & KB e Bon , 3’ E L 9N IR X IF
(Litopenaeus vannamei) i Fi 4 7= & 7 20082012 4F-HY
FAES KR 3770 12)% 4484 {8 (4635 1L 16332

{CRERT 6948 ACFE, MR A= AEZAF L Th . XAF
PP XT MR FRFHE M A Jr () SR, 5 At ol 2 X A
TR I B B e RS o XTI P 1) 248 P 26 1852 el 2 %o
MR ) it BREAR IO, S 4 TR BRI AR I T g 2 R B0
URAES% . 4N Vandenberghe 55 (1999)iF 57 & B, A #E5K
B (Vibrio alginolyticus)TEXT EF G4 1) JIr A B 59 Hh 244
CHATE , WA YE IR E (Vibrio harveyi)Ze TE HJR 1) %R
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RN T s 552004 W HGE , I 4EL
INE AR TEI, XHREE S R A E o 93 S AT
TE T X R A P B 40 B8 AT LAAE A £ 2 TR B8 v X IR
R MO BRI E 7 (PSS, 2012; Vaseeharan et al, 2003;
RESAE, 2011) LA, sEPE . E EBFETERAR Y Y
S TR TR 45 A X T A0 20 0 R Y £ FROIR 10 B
S 2 TR s L B A R 5 T X R 7 i 32 AR
(Lightner et al, 1998; Wang et al, 2015; Aftabuddin et al,
2011; Lightner, 1999), A WF5XHE , %5 F14H & AH E
VEF 251X IR R FET (J5 K 4258, 1995; Phuoc
et al, 2008; %7K, 2007), FF H X HRFE YL g 7 ) A
P74 4 S i it A 5 R N, DA 9k 555 T S g A
RE I AN AL T2 (B EFK A, 2006; F5:35F, 2011),
] P A0 56 T 5% R AR P 240 B ) 0T 5 A R (2 R R AT,
2014; Li et al, 2004), {HJ2, T Ko P AR oy A 2
PRI 2 A 2L 1 LA B A8 s i 1 R A S B A, G 2
b s ] A DR BIF 5 5 21 s 1 A H55 0 00 B 1 X R 4l
BN DL AR AE R 2 A, AT kg 35 B 6T MR 35 1) R A
FRITH 45 B A 00 2 1 L S

1 HREHE®
1.1 HEmkiR

JL g I b 8F A H [ B XS8R (Fenneorpenaeus
chinensis) i FAE R L RAE 9 LUK, HIFPRAEIS [H]
2013 4F 4-9 J, REEMEIFINZAR, KE WL, Br
SR A B R IR B 38 R TC AT ART 9 i A9 N TG B X R AT
LIRZAIE%NS

1.2 HRNAEIRENE

SR BN R B AP B T A K s R A s ]
SR, BEHLEC 10 R XFER A, S ED A G E K
PBS(pH=7.0)2% thili vk 3—4 ¥k, JOBA &40 T XFoF
LMWKy, WATH EP HBHHRES, MA 1 ml
JCWE PBS, TSRS B0 . B 0.1 ml 53K
WHICH PBS Znhi E4T 10 f5HEE RAIFREE, 439
0.1 ml WA T 2216 ARG FEE L, BB 3 4
AT, BIET 37 CHIBEE A TIEFE 1620 h, IR
#2 2216E V- b 4 b 1Y B VR TR 25, 76 B V& R 30-300
B L, X VR TR 8 58 @ — BN AN AT 4 55 St
B, [RIEE, PRk IR SR bkaE AT R e gl difb ik
PR RATAE-80C UKAF o

1.3 R EHE 16S rDNA FE 5517

1.3.1 #miA A B 2 DNA #5932 IR WAL 77 0 20 B
AW 0.2 ml iR A TG EP &, 12000 r/min 550>

2 min, £ FE®R, BHINA 02 ml B EEK, 7O
WRFTIR AT, /K ¥ 10 min Ji5, 12000 t/min 520> 2 min,
W15 W (DNA B R)EN PCR 414 AR
1.3.2 35l45 PCR ¥ 3% 4 B 4 TR 2 PR 4
DNA Mz, 40 16S rDNA &85 ##4T PCR
P, slm BigAEY TRAES N 38519 75
(555, 2006) 4

EAG YY) 5'-AGAGTTTGATCCTGGCTCAG-3'

K51 ¥4 5'-GGTTACCTTGTTACGACTT-3',

PCR 50 pl §" 341K %« #ifk DNA 2 pl, E[[54).
51945 1 ul, Premix Ex Tag 25 ul, ddH,O 21 pl.
PCR ¥ H4HEF . 95 CHUR B 5 min; 94°C AL 10 min;
94°C7AEM: 45 s, 57 CiBk 45 s, 72CEM: 1 min, &
5235 MIEFR; 72°CZE{#H 10 min, ¥ PCR P24k fE
WHREEYREARAFHETNT . WHEN 163
rDNA 55145 S TE http://ezgenome.ezbiocloud.net/ezg
BLAST Ml A7 X, HUEE 149 BRTE .

1.4 HmEKEN

FHIBEZEA1EJ% B (White spot syndrome virus, WSSV)
R ARG I R P A N R RN [ 58 b i GB/T28630.2-
2012: FBELE G AE(WSD) 2B LR 5 2 #8432 PCR
Rk o A% Jetk iR Sk i 20 LR B8 9% 35 (Infectious
hypodermal & haematopoietic necrosis virus, IHHNV)
(G I SR FH v A N R ] [ S b i GB/T25878.1-

2010 XFUFL YL fe T K 1 2H 2L 3R BB 9% 7 (THHN V)
¥ PCR ¥,

L5 Fito

K1 SPSS 17.0 B A% 52 56 Bl i A 7 PR PR Ry 2%
1M1 (One-way ANOVA), 4245 g3 (P < 0.05)H,
A Duncan [KEELE K,

2 HBRE5HH

2.1 o [ B X A R R A P AT B SR A AR R S A
BRI

] B X M A PN ) T R A L P AR
PR JCE b R EER IS SR W3R 1, Hh [ PR v
PPN B ] 5 SR AN B BUE 1.57x10°-4.14x107 CFU/g
Z 0], IR A o B T AR AR f AR A oy X R
15 57.14%-90.09%, F AL H TR 8 32 2 AL A5 RS
M & (Pseudoalteromonas) . ZEHUFT F & (Bacillus) .
KK & (Photobacterium) . Bizionia. ¥ &
(Halomonas) . Planococcus . YT # J& (Marinobacter).
4 Ftt 3 r ] HA OE IR P RS B A FH MR S, A 1 it
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Tab.1 The quantity of culturable bacteria ,dominant bacteria and virus in the larva of F. chinensis
q y ,
s HH ) ==
B fIt# 7 J& Dominant bacteria %ﬁ?ﬁﬁ
SRFE T EE A Carrying virus
- nJ 5%
o ‘f@“ﬂ—i (=} = PION . ! l“_tl
S H ’ﬁlﬁ S;Tjing site Total culturable AT .
amplin : wr B i
e bacteria (CFU/g) 4 F Name Ko Amount(CFU/g) BB \wesy  mHHNY
Percentage
in total (%)
INEE Vibrio 8.00x10°£1.41x10°"  57.14+1.01
1 2% =)
M3 2 PP M 2.00x10%1.17x10%*  14.28+8.38
W75 H IR ; ¢a [Pseudoalteromonas
04-16 Rizhao. Shand, 1.40x107+1.71x10 + +
1zhao, Shandon, > e
g 7527“?'3'% 2.00x10%1.21x10%  14.28+8.65
Photobacterium
Bizionia argentinensis  2.00x10°%+2.47x10°®  14.28+1.76
A INE & Vibrio 2.00x10%1.01x10°*  90.09+45.71
IREED 6 5b
04-19 2.22x10°49.76x10%° gy py i N N
Weifang, Shandong AHOUFFRIE 1.83x10°+7.74x10**  8.24+3.49
Bacillus
IR Vibrio 1.15x10°£1.20x10*  73.34+7.66
MBS e e 2.09x10*£7.33x10%*  13.33+4.67
WA Pseudoalteromonas
05-11 AR 1.57x10%+1.18x 10" gy gy omc - +
Yantai, Shandong LR 1.05%x10*6.95x10**  6.67+4.43
Bacillus
Eh =
5P LA 9.80x10°£2.06x10**  6.24+1.31
Halomonas
N Vibrio 3.67x107+7.58x10%  88.58+18.83
ShYEER R 6 Sa
ER a 2.90x10°+4.04x10 .00+0.98
05-21 ) A H 4.14x107+7.43x10°*  Planococcus - ) ! ? -
Rizhao, Shandong
125 o
(s £ M 1.78x10%+4.66x10°*  4.31+1.12
Pseudoalteromonas
N B Vibrio 1.65x107+2.95x10%  89.10+15.90
05-21 L7 H B 1.85x10+2.25%10% o474 @ -
Rizhao, Shandong 2.00x10°+6.95x10°*  10.80+3.76
Marinobacter
He) PR EERINGE RO B iR EE RIS RO B CNPBEE R, 2) W B E TR R R S R A
B EMZE (P <0.05)

3

Notes: 1) ‘“+’ are virus positive;

—’ are virus negative; ‘N’ are virus not been tested. 2) Different superscript letters within

each column represent significant differences among samples (P < 0.05)

U EIHAS Y WSSV, THHNV BRVEEE, 594 Mtk
SR WSSV, 1 b R THHNV  [R] B G S 7
G 7 0 X BR P R A Y I I B 0 S 8.0%10° CFU/g,

FLfoh 57.14%., RAGH WSSV IR A A P 9K
W AR TE 1.65%x107-3.67x107 CFU/g b, H#ilfE
88.58%— 89.10%Z [, H AL H THHNV [ X]HF i A {4
NI &l 1.15x10° CFU/g, il 73.34%.

22 AMEMTEMERNTERAFEURFSRN
BRI

JUZA XS 0T b A DY 1) T S A L DL

P SCE 5 LG SRR 45 2R W3 2,

A LU LN XTI R AR ot A P ) RT 355 7 A
BOYTE 1.36x10°-1.27x107 CFU/g Za), NERIEFTA
FUANTEST IR A AR Y 4o 3, 1K 40.00%-90.23%.
AR AT 8 2GRS B A s . 2R AT
J& . RICFTHE . Bizionia, SHPANEH)E . shEERER |
VTR o 4 R LTI ARE S B, A 1 R R
Kt WSSV, 1 itk H K THENV, 2K H WSSV 1)
XFUR P AR IR B 0 1.11x107 CFU/g, Hfilh
90.23%, HAGH THHNV B35 R 8 R g 4 90 e 40
4 7.0x10° CFU/g, HBIHR 40.00%, A4 H WSSV Fl
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Tab.2 The quantity of culturable bacteria, dominant bacteria and virus in the larva of L. vannamei
s - ) ==
B B i # A J& Dominant bacteria %Wﬁﬁ
FREHM  RBEMLE  TTREIRANE S Carrying virus
Sampling Sampling Total pulturable et o5 2 B R LA
date site bacteria (CFU/g) £k Name -+ Percentage in total WSSV ITHHNV
Amount (CFU/g) (%)
0
INTE & Vibrio 6.00x10+8.16x10* 43.80+6.00
Eh =
2P 4.00%10*+4.51x10% 29.20+3.32
RS Halomonas
05-11 Yantai, ~ 1.36x10:9.05x10™ etk ea iy 7 s " - B
Shandong Peondoalieromonas 2.00x10%+£8.16x10 14.60+6.00
sz;ﬁﬂ%'i'ﬁ 1.30x10*+4.83x10* 9.4942.85
anococcus
INE B Vibrio 7.00x10°+£7.26x10* 40.00+£4.15
‘ SR 5.00%10%+3.51x10"  28.57+2.01
Tt . N Photobacterium
05-14 D 1.75%10%1.26% 10 s - +
agang, AT o 430x10°%£1.07x10%  24.57£6.09
Tianjin Polaribacter
BN =
;;ﬁﬂ’@@}% 1.00x10°+1.41x10% 5714081
aiomonas
WiTT IR IR Vibrio 4.10x10°2.16x10*  89.03+4.70
07-05 Wenzh 4.6x10°+£1.95x10%  pies e - -
enzhou, BECEMBE ) (o108 75%10%  10.1720.60
Zhejiang Pseudoalteromonas
W, TR Vibrio 1.11x107+2.30x10% 90.23+18.70
09-02 ined 1.23x10"+2.21x10%  ja s T + -
Qingdao, BB MTE ) 3010600 2010 8.41+2.12
Shandong Pseudoalteromonas

T 1) OGN RO BTE s <R INE R N BATE . 2) Rl ANR T REom b bl P VR 22 57(P < 0.05)

3

Notes: 1) ‘+’ are virus positive;
significant differences among samples (P < 0.05 =

THHNV (% X3 05 1 Ff 44 P9 00 98 5028 R 6.4x10%
4.0x10° CFU/g, ik 43.80%—89.03%,

2.3 NG

LRAF 1 RIER 2 (ERATLUR LAt i
I R R A R T AT R SR AN LB TE 10°-107 CFU/g
Z 1) 5 HNER AT U AR AR A o5 B XA E, 3k 40.00%-
90.23%; A4S I A OEAT R | ZF AT B JR L R
W& . Biaionia. WRFFHE . ShIERRE R . AT
W, I EIE A AL AR RE I A
VTR0 A A 2T o 0543 LA Y8 ok A e [ B
HFEES RN WSSV Il THHNV BEYE: WSSV Kt
%k 50.0%, THHNV K5 3 37.5%, Fifl 2 [ it
KA 11.11%, & WSSV 5% (196 MR B AP A iy
() SR 7E 1.23x10"-4.14x107 CFU/g Z ], W37
THABHEK HFE AL (P < 0.05), HIRERURTE 107 CFU/g
Zefh, W T HAMAMR ARG (P <0.05); HAG

—’ are virus negative. 2) Different superscript letters within each column represent

THHNV DL K A A H o 75 110 % MR Ao A 140 5 o 00
9 10°-10° CFU/g, 4G Jg 7E PLA e X R A e =] 0E X
W A R P 3 A7 AE HL R AT I, (S B3 76 X
IR AR PR 1) B A7) 738 A i R R

3 Tt

O HEUAE A, e ] B T AR 7 A0 R L 48 Y X B
Tl PR A 0 AN BT BT A 20 1 DA B BB D sh K, HL TR
SIS, SRILANERE I A E A £
PARRAE, X AT RE R ZFRE AL . D IH55(1999)
IR, v R X ARt v R TR e AN I T e o 4
XPORH, b S B RS 2 A E A 2
FHE . 4857 55(2006) K B, [FR]— %58 5 A [F] 5% 5 B 1]
(1) FLAN X IR T A T PN 200 TR 2 B T 25 5, i L P
FAHMIE ., Vandenberghe 25 (1998)1H A iff 5% 4 Fi,
w6 T 1Y LA 37 58 S v il B RN 28 1 o ] Y6 A
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E %37 %

ST DL B SRR K AR H i A0 B TR R RO R, T REAZ
FERRD R} DA R 5 5 PR B A5

L 75 %5 R AT e [ B R R AR P T R S
“a X, 35 40.00%-90.23%., Wang %5 (2000)0F 5% &
BR, e [ A 6 R B R TR T PN AR B TR R R R R
MR R, HAERT . RS b A 530
7 1.3x10° CFU//Z . 2.8x10° CFU/RE A 1.1x10* CFU/RE
H ] BA R IR 2 A 3 1095 BATEF 576 1, IR B
i H R (AR, 2004), I BINE TEXT HRL) 1 BT A
B o B OERGE , (EPL ST 5 X R4 Ak i) £ e
IRIEA & (Vandenberghe ef al, 1998, 1999),

AWFSE R, Kt WSSV F[a] A 5 R 25
f1R X R 1 A P A SR B AR 7 107 CFU/g 2247,
o R THHNV 5 B RS 97 75 19 6 B 20 7 14
PN B SR TR 45 (10°-10° CFU/g) (P < 0.05) , A4 40 B 43
BRI B G I 45 JLHE , XPAR R R AT WSSV g
SR N AR N, X —45 8 5290k
(2006) 55 32 18 A JEEGE WSSV 1Y FLAN T8 XoF 0 i 38 P 1) R
FHCN 18.75%, MiAIRY: WSSV [ JLYH E Xt i i i
IR ER ER 51.78% 45 AN ] . i 23 52155 (2011)
WA , R WSSV i 7 19 50 [C R 2 BR (Procambarus
clarkii) i 75 B A A B ERCR 24 0 TE # ZE MR 100 £5, H
SR TN A A B 2k 98 55 AT R AT 1R Citrobacter
freundii) . V& Z % B . B (Stenotrophomonas
maltophilia) B¢ [ AN S FT [ (Acinetobacter junii), 1]
A A XoF R 7 R0 R A R o 2 S5 5 | A X R 4 P 4
DAE A AR ] o X U485 27 5 B 23 5 | B2 X6 o o
PR ECEEIE N, 275 25 i 3 0 5 B A AR, [
R AMORR O BR B R A, EORAS I o IR 2 X A P A
TEMIE R BRE, — MO IERAGE, H LR 4 1 5L
W, — H IR SO R G ) T R S5
S TR AE R PN I R e B T O RSB TS . Phuoe 4§
(2008)IFFE A T 8 Yk WSSV I i it K BR 23 18 Fyit et iR
XF R ECHN B (Vibrio campbelliin) U . T %55 (2000)
B, IR A WA B S AR R B R A, TS B
AR TR AR S e AR 22 R 9N I B 4k % e, (0 & e
BLHIF ARG, T2t — 55T,

AN H 16S rDNA T3 311 7 43 #1472 I
BT R AR P 43 B B A, B T e R 8 D
LA I R R SR AR
P A, FEAC] LS W E PR T A TR 2 B R AR
WHERE— 204 00 B B RS 8 B, 075 B8 — X bk
AT L A AR AR RRAE | I 2 e S A A T
ST RIERIN . BT AIRSE o B IR R A, B
1) 200 A s B, (ERT A TR AR 2 DR AF T 55 50 % TR P
FEW, DL AR 4 sl Ak 2 F D BB AR A

i 16S rDNA JFFIIE LA K R Gt AR i 43 BT el LA
g —LE R AL S BNl , ABETE, 5T BE X
IR EAMA N LRSI 5 W PG IRER (Vibrio brasiliensis) .
WO EA | 7 o ed 0o 4 FOO R AR U g i, A4
O RE AR ER AR N RO AIRE 5 Vibrio diabolicus
TR S I TR AL 5 v o 5 3 oI X R AR 11 P
Ao 1 R 2 R A AT, i A ECICER 22 76 R8I A KT IR 4y {4k
N ML (Vandenberghe ef al, 1999), P43 Al
Vibrio diabolicus R8T HE , T F7 58 XU A A
PR P A 4 T 5 00 IR 8 4 o 1 1) O R I AT R AN — 2P
WA BT

GB/T 25878-2010, *J IR 4% H 1k K & K it 1fit 20 4130 389 75
(HHNV)£ PCR . Jbat: rhEbRfE R, 2010
GB/T 28630.2-2012, HEELEAIE(WSD)ZWIHLEESE 2 70
£ PCR fillvk. Jbnt: wf EhRdEH R, 2012

T, KR, £, A AERRE R 2 TR EE I AR
YEFSRR. B R2E244R, 2000, 20(3): 26-31

THUR, 225, 2275, 4. p EXERE B K 40 A A 2 AT,
XoF B B ST AR TR R A2 W S L b T A,
1999, 1022

LKA, RTE . IR IE RIS R M R BT 5 6T B AR )
. FFEHl, 2007(3): 4-5

IV, X, RIEFS, S5, GaDRE b R 0 £ Az 0T PLAR i )8R
(Litopenaeus vannamei)AEF5 57 G088 5 R 2 ik 1 A4 1
BRI, HEEESIYE, 2012, 43(4): 845-851

JhokAx, BE—, T4 1992-1993 AR T HL X R 1
. MR, 1995(1):1-4

R, SR, BB, 45, N RFLP Rl DGGE $AR M
T ARSI LA T A i T A MRV AR AR
LR, 2014, 35(2): 83—89

TREYE, RIEFE, IMVHE, S5, JLBRIIE £ A B0 LA iR
RSt SBE TR i sg . IR RRE, 2011, 18(6):
1358—-1367

kK, WAL, ZFMERR. FRELES MRS SN R
R R Z I SCRMBIEIFE. EHEK P R0,
2006, 15(1): 109—-113

e, B, B, S RN EXTIRA R IR A R X AR S
AL E R R ER. R (A AR
Jii), 2004, 34(6): 1003—1007

g, BURE, PRERE, S5, FRIORZE SR K R IR A F .
P IR R 2R 2E R (F AR BL2E M), 2006, 36(4): 649—654

SN, EAHF, milg, S RO R A A AT K
PRk, 2006, 25(1): 13-15

ZEEE, B, R BUEMEIRGE WSSV 5 [C IR
FET R R RIPE IS, b EARFE A, 2011, 27(32):
72-77

Aftabuddin S, Akter N. Swollen hindgut syndrome (SHG) of
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Penaeidae) post larvae: Identification of causing pathogenic
bacteria and their sensitivity to some antibiotics. AACL
Bioflux, 2011, 4(1): 15-20



EAR Y

SRR A N T X R R A A 5 3 A A K 2 Ao B 57

Li Y, Lv Y, Li J, et al. Study of heterotrophic bacterial flora,
dominant vibrios composition of larvae and postlarvae of
Penaeus chinensis and its relationship with disease. J Ocean
Univ China (Natural Science), 2004, 34(6): 1003—1007

Lightner DV, Redman RM. Shrimp diseases and current
diagnostic methods. Aquaculture, 1998, 164(1): 201-220

Lightner DV. The penaeid shrimp viruses TSV, IHHNV, WSSV,
and YHV: current status in the Americas, available diagnostic
methods, and management strategies. J Appl Aquacult, 1999,
9(2): 27-52

Phuoc LH, Corteel M, Nauwynck HIJ,
susceptibility of white spot syndrome virus-infected Litope-
naeus vannamei to Vibrio cambellii. Environ Microbiol,
2008, 10(10): 2718-2727

Vandenberghe J, Li Y, Verdonck L, ef al. Vibrios associated with
Penaeus chinensis (Crustacea: Decapoda) larvae in Chinese

et al. Increased

shrimp hatcheries. Aquaculture, 1998, 169(1-2): 121-132

Vandenberghe J, Verdonck L, Robles-Arozarena R, et al. Vibrios
associated with Litopenaeus vannamei larvae, postlarvae,
broodstock, and hatchery probionts. Appl Environ Microbiol,
1999, 65(6): 2592-2597

Vaseeharan B, Rarnasamy P. Control of pathogenic Vibrio spp.
by Bacillus subtilis BT23, a possible probiotic treatment for
black tiger shrimp Penaeus menodon. Lett Appl Microbiol,
2003, 36(2): 83—87

Wang LP, Chen YW, Huang H, ef al. Isolation and identification
of Vibrio campbellii as a bacterial pathogen for luminous
vibriosis of Litopenaeus vannamei. Aquacul Res, 2015,
46(2): 395404

Wang XH, Li HR, Zhang XH, et al. Microbial flora in the
digestive tract of adult penaeid shrimp (Penaeus chinensis).
J Ocean Univ Qingdao, 2000, 30(3): 493—498

(%4

The Analysis of the Quantity and the Composition of Cultivable
Bacteria in Artificiallly Cultivated Prawn Larvae

ZHANG Xiaojing'?, SONG Xiaoling”", WAN Xiaoyuan”, YANG Bing”, HUANG Jie*’

(1. College of Marine Life Science, Ocean University of China, Qingdao 266003; 2. Key Laboratory of Sustainable Development
of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071; 3. National Oceanographic Center, Qingdao 266071)

Abstract Healthy postlarvae is the prominent factor in the shrimp aquaculture. Bacterial and viral
diseases have been seriously harmful in the shrimp industry, therefore it is important to study the qualitative
and quantitative characteristics of the bacteria and virus in the shrimp. In this study we collected the
bacterial flora in the post-larvae of Litopenaeus vannamei and Fenneorpenaeus chinensis in the breeding
fields in Shandong, Tianjin and Zhejiang. The isolated strains were purified and identified by using
conventional methods as well as the 16S rDNA sequence analysis method. We also detected the white spot
syndrome virus (WSSV) and the infectious hypodermal and haematopoietic necrosis virus (IHHNV)
using the PCR method. According to our results, the total amount of the cultured bacteria in the post
larvae was 10°~10” CFU/g. The isolated bacteria belong to the genus of Vibrio, Photobacterium, Bacillus,
Halomonas, Biaionia, Marinobacter, Polaribacter, and Planococcus. Vibrio accounted for the largest
proportion in the dominant bacteria, which was from 40.00% to 90.23%. The uneven distribution of
bacteria implied that there were more individual species but less categorical species of bacteria. There
were WSSV and IHHNYV positive samples in both L. vannamei and F. chinensis. The WSSV positive rate
was 50.0% and the IHHNV positive rate was 37.5%, and 11.11% of the samples were infected with both.
The post-larvae infected with either WSSV or both carried a total amount of bacteria from 1.23x10" CFU/g
to 4.14x10” CFU/g, and the amount of Vibrio was about 10’ CFU/g, both of which was significantly
higher than other samples (P<0.05). The amount of Vibrio in the uninfected postlarvae or those infected
with IHHNV only was between 10*to 10® CFU/g. Our studies demonstrated that Vibrio ubiquitously existed
in the post-larvae of L. vannamei and F. chinensis, and that infection with WSSV might increase the amount
of Vibrio in the larvae. Future investigation is needed to identify the associated risk in the shrimp culture.
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