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— R FR G B R R R

Rk EHFEP B okP TE#ED EFO#FD

(1. B RSK S0 Bl 2013065 2. JEUK R 0F 98 B 21K 7 BF 92 BT
LN ARFS K IR E DA E SRS FEMEKRMRTRASEYZMRESLRE H5  266071;
3. BREFERESHEARR S ER LR ZE AR S EY - I BIEERE FH  266071)

HE R RIS — A AF SR IG EMRAE, KA FEMF LT T &, 25 XX ER N R AR
3%, I H (Vibrio sp.). ¥ AF I # & (Enterocytozoon hepatopenaei, EHP) . & B % 7 % R #H4T 7 B %
fel, BE, BT AFEFHAARTHARLCENRMER, ERE T, KRBT T HFE
W B R N %M BORINEAEHP, AR o & 3845 & 4E 7 2 (WSSV), 4 etk ALK 3R 0 &
(IMNV). fir 5t B H 41 5 2 (CMNV) A% 4o M 5T o i 41 8 35 56 0 2 (IHHNV) ;. % 575 37 F 0 4
WA KK B 168y, Ho, FENINE MK A & E I E (Vibrio parahaemolyticus) . 75 3% I H
(V. alginolyticus) . BX X K INH (V. owensii), €117 INE (V. vulnificus) . "4 K INE (V. harveyi), ELHF%E
BRI R IR I L0 09 Bl 75 9 (VP anenp) s I 78 P 3 K M 9% 78 3t K 0k 2R T B R E 0 A
ik %[ (3.542.0). (8.240.7) mg/L, B F & T £ /IR AR E AR LA 3 AR E(P<0.05), 778 4
FEEYTNER P, I E R R B R SR B 3K 21 100%, T E SR 7E X IR JE X IR R
£, RG] H25%, RIEF R RPN, 3 &AM %70 00 5 K 36T 0 £ R B O FR78 % AT
REMERIF ek, B, FEAXER, AKEAERTHEAREIGEENTRELE TR
BT REIMER . RATRGRT N YAl i 7T F I 2 R R 30 R A 2K

ES5 40

thE4SERE S945.1  SCHEkERIDAD A

AR, X 45 N A R SRl T
BRI S, HRR s 3 30 H X AR A& 9 19 42 Hij (Tran
et al, 2013), JJRFPR I L (FIHKSE, 2018), MR A
H: X8 (Lightner et al, 2012; Nunan et al, 2014;
Soto-Rodriguez et al, 2015; F1HFESE, 2017; Btk
4, 2016), HEFATEFFET 2 & (Han et al, 2015;
Hernandez-Palomares et al, 2018), W5 &% #, HAi

P ESE; WE; IWH; SFREE; FER; RERE
XEHRS 2095-9869(2019)04-0104-11

H X MR R B TP 32 A A R B TR AT B2
& 1 J% 7 (White spot syndrome virus, WSSV)
(Hernandez-Palomares et al, 2018) . £ 4L 2 ik
il 20 21 3K %t 5 7 (Infectious hypodermal and
hematopoietic necrosis virus, IHHNV)(Yan et al,
2016; ZERKHESE, 2015) . 4% e vk HL A IR SE %

(Infectious myonecrosis virus, IMNV)(Kurcheti ef al,

T VURIHTIK S R L IIEERE AA17204044) R [E K R EWFSE B B A BIETE BT S ARHIN I 55 2% (20603022018001)
JLI] ¥¢ B[ This work was supported by Guangxi Innovation-Driven Development Project (AA17204044), and Central Public-
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2017) % ffir #E 8 H A9 B (Covert mortality nodavirus,

CMNV)(Zhang et al, 2017) , o8 41 18 38 A7 76 X R %
3% B (Sinnuengnong et al, 2018; K% B4 2016),

X UFLR R TE (Qiu er al, 2017)5 AR TR PEHE 220
SR BT IR S E 25 & iE (Hepatopancreatic necrosis
disease, AHPND)(Han et al, 2015; M E4E, 2018)H1

Tt HORR IR Iz B (Enterocytozoon hepatopenaei,

EHP) 5 2 1 5F T it HUf5 (Prasertsri et al, 2009).

FEXT HR 055 B 4 7 10T, TCie X R Sk 2 57
B O R BT B R, Dl X AR SRR G R
B AT SR A AR A v B D i, R FH A4S oK B el R
F L el A AR e K BT, BB X ER TR h
(Warneke et al, 2011; T il %, 2016), XFHFHGE
R BMIRBA W T E(CEARIM A, 2017; BRik2
4, 2016; EHEAESE, 2017; HEEESE, 2017), HEW
XPURFRBE ™= 1 S AR T R

SRy B Y OO R SR 5 o R L SR, A
FEREBR I AR EEDT I 1 > HA KR A . 4%
B 1) FL & 152 XF MR (Litopenaeus vannamei) 3 5 3%
A SRy U 1] A A 58 SR AE AT, SR BB S URE 1

U5, BRER I T XTI KR A FR G T2 2 IR A R R
i, TR AP RO i R R B A S B B T
AAE DL, LAY I 5 o3 A SR BE 3 B Xk R TR i
P R, RN BURSE TSR IEIA O X R IR AE
AR B 7 B A BB IR Al 5 BOR SCHF o

1 #RE5FE
1.1 FHEHEARAZTRE

111 R AR X ERFRIE A T 1L 7R
A S T LB 6 1 P Bl SR A b DX IR, 3558 FH K R
ATHE T IX KR . FRIE B KT 13.8 hm®, Hirfr,
FE5 =AM IE30 S N L 124, A TR
0.2 hm*; HEBIEI84, M EAN0.3 hm®); K
PR ARl 4 CNVEIRI2 A, AEN0.1 hm®s I
24, £480.5 hm?), BAKAEECD, AR
40.8 hm®, T /KARHE % 4P IR - 44 0K I
H1.6 m, RANFRFH M- ABOKE A 1.4 mo I
P BREALFH B 3 74 o BR B ORE IR M, M SRS
[E 2 QT A S & A Y SN

x1 FEMHEKRFR
Tab.1 Basic information of the shrimp ponds
> BRER R N e ol S I
W AT, B AL R HFER TR
Ponds No Pond aera(hm?) Stocking density Body length of Time of stocking Shrimp hatcheries
: (ind./m?) shrimp (cm) Year-month-day P
Gl 0.5 350 2.1+0.2 2017-05-25 Cl1
G2 0.5 350 0.6+0.1 2017-05-25 C2
2017-06-25 C3
G3 0.1 350 0.7+0.1
2017-06-18 C4
Wi 0.2 70 0.7+0.1 2017-06-18 C3
W2 0.2 70 0.7+0.1 2017-06-10 C4
W3 0.3 70 0.7+0.1 2017-06-25 C4
W4 0.3 70 0.7+0.1 2017-06-25 C1

E: Cl~C4: FHIY; GI~G3: KMIFRAEM; W1~W4: RIMRAHM
Note: C1~C4: Shrimp hatcheries; G1~G3: Indoor ponds; W1~W4: Outdoor ponds

112 FRAEE  FREAKELEAR (G0 mg/l)
AbEE, PRSNGSR, FRAEHAE], AKRER B R
11£3.6, pH}7.8~8.5, KAHMIFEFH KR F26.2°C~
32.5°C, ZEAMEGH MK IR 4123°C~28.5°C, K57 5E
M B £ RS A AU (3 W/m) Kok 4 = AL
(1.5 W/m%) , 2 4b F7 il i BC % /K %2 3K 3 S0 Bl
(1.5 W/m%) . TEFRFEWIIE], 28 40 37 it K 1A o i
DO>5 mg/L, KMIFRF /KA DO>4 mg/L, FRIEL
N TECA R, IREARK 3 emAAT, H#M

6k, HEHE HXTIFMAERS%; 3 em/s, HEME
4R, H B A XTI AR 3%, KA FRAE L H
TR N (20+5) %, AMIEFRAE M BE10 dfferk 1R, Rk
20%.

1.1.3 3 EFRE HECH IR, 520 d BRERAR
N B 9t R 3 K 0 K R FR R (L | 2R | pHL, DO,
AR WAHR) WAL IE O, REKFE . XFIREE S
PEATHN P 70 B S | R AN, FE WL ST IR &
e IR



106 ook B

2 R %40 &

1.2 HFmERERLE

121 R#FRE  HEEMTHKET, ERAR
R T HUOKAE 100 mil, R PISLER =, HTFEA
B A3 A 53T o

122 @@ 5 A5 373 7K R RS B 3 K A
H AR BIEL100 p A /K BE, KRR T 7K 1O A6 BE A B
TCHAR S T84 22 16EFITCBS [ {415 75 3 ; T X
Xof W fi 3 S IR AR TR A RS I, FH AR 3R K 10154
FERRE, IS 2216EMI TCBSHY [ AR 7835, F
28°CIHIR I FRAH N K 9524 ho

1.2.3 s RN A &K E B> b B A R IBOG)
IR30R2, ez PR WL R BRIRAE &5 0T R
AN STRESD T 95% A 2B Fh AR A7 [R] S22
FH TIANGEN & 7 & (TIANamp Marine Animals
DNA Kit)$& BUFE i 2 SL 41 DNA, —80°CHR- 17 7%
A ; FRNAiso Plus (TaKaRa)#&HUE: i ELRNA ,
—80°CIRAF & H

1.3 AIEFERSHERMENSEE

131 TRAEEAG>BLEE BZR RS
) 2216E “F-Ai, RIS EITEA . K/ Bt st
7B aift ., FHZNT 16S rDNA 3314 75 8% i
431 1 40 R A T A5 S5 5 (Bikrol, et al, 2010), 473
PP EFCA TR TR (i) e dn A BRA F 4 #
JIT A% 7 51 7E NCBI £ 4 22 Ho 47 [R) v FE X
132 KARP TR MR EINE FRE R
P HKFELE— W B T IR 2216E “FAHUIE LY
R 75 A, HESZ R G KRR B 2 T b ) S 4 TR RSO
AL AT 15 % 40 GRS s AR B KRR AR — o R R
TURAT TCBS VAR W T v 45, R R iR 7K A
SN AR, #7h CFU/ml,
1.3.3 XEAIRE LA E W TCBS F sy
BN R TR TR S5 A5 R R R R, B
TR 3358 A0 2 S 57 5 & AP (Vibrio sp.)
MR . DI A 3= KA o I B A/
B KA TR R B 55 A TR < 100% o
1.4 YR %95 R 4

EHP J¢ AHPND I 45 Il 5 3% 53 5| 2 I Jaroenlak
4£(2016) i DangtipZF(2015)f /5 1 ; WSSV . IHHNV

S IMNV 9 46 I >k H [ Fr 5 9% J5 (Office Interna-
tional des Epizooties, OIE 2016)#f 1 i ks i 572 ,

CMNV ¥ | 2 B8 Zhang 25 (2014) () J5 . Hidr,
WSSV. IMNV&CMNVi’QﬂqE;’&PCR , THHNV %
FHH HLPCR 2% 6

K BE AR A

R YSI1556 A #5 28 /K B il %2 A (Xylem, 32
), FEANBURE H 9 09:00 & 5558 /K AR |
FE . WA AEURT pHo KA 2l RURT I il 3 R vk
7 4 390 >R FH 5 B 305 53 6O B 1:(GB17378.4-2007)
MZE L ey 6 JE :(GB17378.4-2007)
HIESH
SRS 28 B S Y (EFR E 2 (X£SD, n=3)E 7R,
iz Jil SPSS 18.0 #f, £ H.H K J5 2437 (One-way
ANOVA), X H] Duncan’s 5 5 K 5070 T 52 5645 S 1)
EZRBEE, BEZFKTF 0=0.05 (P<0.05 hERF
),

2 #R

1.5

1.6

21 XNMEKEBFERERBR

WLEE 2% KL I TP R HR R A5 DL, 1 SR A
], A MR AE WI U A LR TR L3R 2. %575 Y
RHRERBAE ZHEHT 10 d CRIB R . AR
SRR, Z SR RS IR AR S s
i an . B\, RIIRHFEEFIR 2, 1 A5
WBBET:, HALT-RIbw, f&aiiit; G2 XHRE
WEIETAFO S G1 SE 4 AL, FHE AREAR ) BLAY

x2 BHMINERFFER
Tab.2  Occurrence of shrimp disease in different ponds
W RIEERLRISE Onset date of disease (month-day)
Ponds No.  (7-26 07-30 08-05 09-25
Gl /3%
G2 -
G3 -
w1 - - - +9
w2 - - - -
W3 - - - -
w4 - - - -
T /3% XPUR A thBRAE T, R I aff A R e oI TR B
Ml s — XTEFIER; +2: XPUR &R E A Rl
Note: [1/%: Shrimp infected by AHPND and EHP in

the same time and appeared death; —: Shrimp is normal; +?:
Dead shrimp appeared but without detection

/3%
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IR G R4 dZE AT 5 G3 Y XTI 2 ik 48 ok il
B, AREBIAIEAE S, EhaE, KWHE
5, SPEFFET R IT50%, IHFEHEE . AR R &
I R A BRI 25 5, A28 A0 5 O SR Bt v %) X R
29 R B 5 0 M TR A SRR T Bk, HL S KR
A WA RR I A G MR MR IR
B IR R o e, A S b R AR 3R A B B — e 1
FRIREAR , RBOXTERI, = H, R
A, IRERMAN AR, [XWIZE9 25 H
BURIE , SET-RMAR, BoAERIMGRET, REUT

W B AR B
2.2 EEANHEIUEA TR FE 7K R e 3o AR P R 35 5 4 T 2 A

ARG A ], 0B BV 305 A, Xy
BRI T RIS, JR T S AN 258 Bk,
o, FREKART 164 £k, XTERAPR 94 Bk, HEXT
GER LR, FRAEAKAR T 164 BRE A HRE 49 B,
SHEMA N B R 31 i, RFIRA Py R 40
AU IR 3. R 3 AT, FRAK IR PR RN S H
STEMAN RIS Z

R 3 FPEMRRFAFIEK KT R E R AN

Tab.3 Component of predominant bacterial communities isolated from shrimp and water

K3 B I ]
First time of
Bacteria isolated from shrimp  bacteria isolation

(month-day)

A I32E(0R)

Genus of bacteria

XTI B R

IR

Bacteria isolated
from culture water

IER/ & =1inpl|
First time of bacteria
isolation (month-day)

e o e e s TS EEAH 05.05
Pseudoalteromonas Pseudoalteromonas sp. Ptetraodonis
RAABZEE BB Ppiscicida 05-05
B B 0505
P.carrageenovora
B RS S Pphenolica 05-05
[E&E =2 05-05
Pseudoalteromonas sp.
Ak w
Rl F IR M A. macleodii 06-14 F RS BB A.macleodii 07-24
Alteromonas
TEAE SR MU TR A. tagae 05-25
R BRI TR Alteromonas sp. 05-25
Ve R Algoriphagus WEVS T Algoriphagus sp. 05-25
WP R B Marinomonas HE A M. communis 05-05
A FLICHE® Shewanella  #i75 FLICH S. haliotis 08-13
NIRRTy WA 07-24 S fNm] Ay FLEG 07-24
S.amazonensis S.amazonensis
Fi FLECTE Shewanella sp. 07-04 7 FLECHE Shewanella sp. 06-14
PR \ B AL AL R
ERER LRI S. epidermidis 08-13  TAREEKGIA 07-24
Staphylococcus S. sciuri subsp.
R R HACEFFAT
LEHUAT R E Bacillus WA ZEMIFFIE B. licheniformis 07-04 BACFRATI 07-04
B. licheniformis
MR ZERFT PR B. subtilis 06-14 T AT I B. flexus 08-13
ZETFTHE Bacillus sp. 07-04 ZETUFT I Bacillus sp. 05-05
CUNas| SRR MT R o A s
MR SREHIMTE 06-14 VM NI E. profundum 08-13
Exiguobacterium E. aurantiacum
W/ NMTEE Exiguobacterium sp. 06-14 LIS INFTH E. acetylicum 07-04




108 I A & S Ji& 40 %
HR3
Y N I
LYK OR) XD First time of il HYABEI

Genus of bacteria

Bacteria isolated from shrimp  bacteria isolation
(month-day)

Bacteria isolated
from culture water

First time of bacteria
isolation (month-day)

BININHEE Ruegeria BN Ruegeria sp.
HREIEZR G R.intermedia
RHUVREE C. o marina

FrEENER Citreicella sp.

FHIURFRE Cobetia
FriEMiE )& Citreicella
IR E Salinivibrio
T )T
Aestuariibacter
TEEANTA R

Marinobacterium

BB 8 Pseudomonas

MR Psychromonas TS HUE P heitensis
BAER B P celer

SRR B Planococcus S HATENMIRES P. rifietoensis

MR R
Staphylococcus
FIEKE & Paracoccus FE*E‘B‘%EUI*@

P. zeaxanthinifaciens
FOCKT s F AR AT 1 A
Photobacterium P. damselae subsp.

I & Vibrio R LIRE V. parahaemolyticus

BIG9RE V. vulnificus

WS HECINER V. harveyi
BN V. alginolyticus
FRSCIRHRER V. owensii
HINE V. azureus
TN V. natriegens
% JE [RINEE V. shilonii
WU RIRE V. campbellii
JFOREE V. hepatarius

07-04
07-24
08-13
07-04

06-14
06-14
06-14

06-14

07-24

07-04

07-24
07-24
06-14
07-24
06-14
08-13
07-04
06-14
06-14

ENEMUINTE E. indicum
ST

E. aurantiacum
T/ NFF B Exiguobacterium sp.
B 7R IKEE Ruegeria sp.

TRHURRE Comarina
FrEME Citreicella sp.
RO Salinivibrio sp.

BT FF B destuariibacter sp.

T 41T Marinobacterium sp.

W& JE SR T M.stanieri
RHHTE Pseudomonas sp.
RN AN P, heitensis
BAER B P celer

HZFRE Staphylococcus sp.

FE AR AT T A
P. damselae subsp.

R M SR

V. parahaemolyticus
BIHRE V. vulnificus

WS HECINER V. harveyi
BN V. alginolyticus
FRSCIRHRER V. owensii
HINE V. azureus
TN V. natriegens
a2 JE [RINEE V. shilonii
EFELINE V. cholerae
EE I V. communis
J2SKE V. splendidus
GRS MIKEE V. sinaloensis
RSN V. salilacus
HESNEE V. anguillarum
TE9RIE V. porteresiae

06-14

05-25

06-14
07-04

08-13
07-04
05-05

05-05

05-25

07-04
05-25
06-14
06-14

07-24

07-24

05-05

05-05
05-25
05-05
05-05
06-14
07-04
07-24
05-05
05-05
05-05
07-24
05-05
05-05
08-13
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23 REFEM KSR 5 25N R R I

B

A3 G T E A [R) R A B[] T A R A% ) RO e =
HPFRFE M I P B (B 1), B 1 AT, £
SRS, Pt ISR K, HEA SR
WE N EIRE SR TE 10 CFU/ml 2245 , B 355
BFE A, TCie & A FRAE Ttk & R IR A, 7K
P rb A IR A5 A RS 2 0 HAE A A RAEIT ] Y
T Bt v 0 I B i Y e T A R, i
Ja—UCRAE8 A 13 HY), M7 5 9k B 1) 735
BEEIAF] T (3.740.9)x10* CFU/ml; T % 4P 555 M X
49(6.3+4.0) x10* CFU/ml,

5.0 r —=— KHiFEFM Pond indoor
£ :'{(5) —— FEHNFEF I Pond outdoor
S .
S 4735
§§Ew
By = 2.5
[SR)
oo & 2.0
==2215
£ 10
e 0.5
= 0

S

5-05 05-25 06-14 07-04 07-24 08-13
SKAETE] Date of sampling/month-day

B RSRE b % 2 b e it v oI 0 9 A8 A i
Fig.1 Changes of Vibrio density in the
ponds indoor and outdoor

09-02

2.4 EIFRIEM G KM FRIE M P R [E] SRR R E) R 7k
EHhEENMFEMHELSEER

A3 NV GE T I A2 S 3758 3t 5% i 7K AR [] 2R
FEI ] A 1Y o A SR (B2 E3) . H 2 FTE3
AAL, TG R FR A Ml S = AR A, BAETE R
FEIMORGE . BN . BROCICHNE . BN . i
AN . KMFRaE T, AR F6H 14 H A

60 - .

© —e— V. parahaemolyticus
S 50+ — w - V. vulnificus

s —e— V. alginolyticus
40 codee V. owensii

Q o

& —o— V. harveyi

230

g p

8 20F

# 1oL
E 2
A e T

= = ~,
05-25 06-14 07-04 07-24  08-13

SRAEHTE] Date of sampling/month-day
Bl 2 AFERAERS ] A KA SR K A 5 Fh
TN 1Y o5 A%
Fig.2 Ratio of 5 Vibrio to total culturable bacteria
in ponds indoor at different sampling time

0
05-05

[\")
W

—— V. parahaemolyticus ==& = V. vulnificus
| —@=— V. alginolyticus

—l— J. owensii

[\)
(=]

—_
W

W

{548 % Occupency rate/%
S

(=

05-25 06-14 07-4 07-24
SRAERTE] Date of sampling/month-day
B3 AN[RLRAE I ) Y AP FRFE K M4 5 Fh
FENE Y A
Fig.3 Ratio of 5 Vibrio to total culturable bacteria
in ponds outdoor at different sampling time

05-05 08-13

1) b A AR K, Z 5, KPR BRI SR &
AT, 2RHERMIER 1756.5%; Fi5E
BRI KRR T H 4B 2Z 0T, 25 A A R
RA3% VAT, Bf5, Rl sk A R e -
T, BRFEERIIA21.4%,

2.5 EHP WM R

BT BR B R FR B, G RS EHP f 4G T 445 S
W4, HFRATTA, FHEZT6H14H B IRk
EHP, HEUERMIFRMMGL, 5 oh2 A K5 it
S FTHAH 524 HEHEHP, BT A 4440yt
AR B Ja — R URE ), A 34 b i HEHP, 03
PEEHPAG I 45 5 0L &4

#z4 EHPHNLER
Tab.4 Detection results of EHP

3 2 SRFERT[E] Date of sampling (month-day)

PondsNo. 05.25  06-14  07-04 07-24  08-13
Gl - +++ +++ +++ +++
G2 - - +++ +++ +++
G3 / / - ++ ++
W1 / / - - -
w2 / / + - +++
w3 / / - - +
W4 / / - _ -+

H: G1~G3: KiFsmuh; W1~W4. I/ FFH;
o BEPHME; - PHME; Heec SRPHME; - BIME; /0 ROk
Mo T

Note: G1~G3: Ponds indoor; W1~W4: Ponds outdoor; +:
Weak positive; ++: Positive; +++: Strong positive; — :
Negative; / : Not stocking. The same as below
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M G1 G2G3WI W2W3W4 N P
bp

M GIG2G3 W1 W2W3W4N P

pb
2000 A
1500 . 2000 M
750
-
o0 M. 1500'
750
250 ™ 500
100 = 250% - wa
100
A B

K4 7)1 4 H#& MM EHP PCR 9447 4)
Fig.4 PCR products for detection of EHP
in the sample of date 4th July

A: B 15 PCR™Y); B: %5 2 % PCR F24#; M: DL2000
DNA 7 FhrifE; G1~G3: KMIFRAEM; WI~W4: FIh5%
BEML; N: FIMEXSER; Po PHMEXS MR, R
A: PCR products of first round; B: PCR products of
second round; M: DL2000 DNA marker; G1~G3: Ponds

indoor; W1~W4: Ponds outdoor; N: Negative control;
P: Positive control. The same as below

2.6 AHPND &g 8

AHPND R W A 25 R W5, RS al o,
FETH A KT, A R ) % R AHPND
KA, BTH24H, B T EIMREMWASS, Wk
HAHPND; 8H 13 H K R/, JT FH BRI (%) 37 4 it
H X ER 4 AHPNDAS H o A3 1 AHPNDAS I 45
RIES5,

#£5 AHPND @& R
Tab.5 Test results of AHPND

KAERT[E] Date of sampling (month-day)
05-25 06-14 07-04 07-24 08-13
Gl - - —
G2 - _ _
G3
W1
w2
W3
W4

HYE
Ponds No.

e e T
~ O~ ~ -~ ~

[ |

+ + + + o+ o+
+ 4+ 4+ o+ + + o+

2.7 WSSV, IHHNV. CMNV. IMNV Hj#iN 25 £
X 2% SR AE B X O AE B E AT PCRY G, Al

WSSV. IHHNV., CMNV. IMNV 4Fh%fiF55 5%,

WRA BB, S8R HEPCRES R 4351 WL

P16 Ul W12 75 37 77 58 PLAA T3 Xk B e 1 47 I
HILARARAE

M G1 G2G3 W1 W2W3W4 N P M G1 G2G3W1W2W3W4P N

g

bp

2000 ‘

1500
750

500

2000

1500
750

250 I 500

250
100 = 100

A B
K5 7 H 24 HA&MEES AHPND PCR " 3474

Fig.5 PCR products for detection of AHPND
in the sample of date 24th July

2.8 FRIEKMRH NHi-N K NO»-N HiREE L

R 45 301 A 37 B Tt K 5 A 37 Bt K AR R
NH;-N J& NO»-N V¥ i, 45543 B WL IE 7 . /& 8.
TERMIFRAEM T, Joie NHA-N b2 NO,-N, H7s
TR IR EE A K, =SNG, AR A AR
NH;-N #y e (8 HB8AE 7 A BRI R s,
1k B ik 5)(3.542.0) mg/L, 1fii NO>-N ¥k B 7E 73
B R I K SR At R, £ 8 A 14 H,
S-S5k B £ 1851 (8.2+0.7) mg/ml,

3 iTig

P UAER, [ N AR5 %) ML X B 5 A=
B, RS, Aas N, mXTEE
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Abstract

In order to clarify the shrimp disease occurred currently in the shrimp farms, shrimp

pathogens including vibrio, Enterocytozoon hepatopenaei (EHP) and four viral pathogens(WSSV .
IMNV. CMNYV and IHHNV) were detected using molecular biological detect methods under a regular

sampling pattern, meanwhile the concentration of ammonia nitrogen and nitrogenous nitrogen in water

body were also detected. The results showed that the main pathogens in the shrimp farm comprised
various pathogenic vibrio and EHP. However the shrimp virus WSSV, IMNV., CMNYV and IHHNV were
not detected. The vibrio species isolated and identified reached 16 totally, and the main species were

Vibrio parahaemolyticus,

V. alginolyticus, V. owensii, V. vulnificus, V. harveyi. Furthermore the

V. parahaemolyticus that could cause acute hepatopancreatic necrosis disease (Vaupnp) Was found out.

The concentration of ammonia nitrogen and nitrate nitrogen in the indoor pond reaching (3.5+2.0) mg/L

and (8.2+0.7) mg/L, were significantly higher than that in the outdoor pond respectively (P < 0.05) in the

medium-term (July 24) of crop cycle. The intensity of infection of Vagpnp and EHP show a growing trend

in the culture period. In the seven ponds monitored, the ponds indoor had a higher incidence rate (100%),

while the ponds outdoor had a lower incidence rate (25%). The results indicated that shrimp disease onset

in the pond indoor might be caused by the infection of various vibrio and EHP, also the higher stocking

density, higher concentration of the ammonia nitrogen and nitrate nitrogen in the water body played a

synergy role in outbreak of shrimp disease. The results of this study could provide theoretical support and

scientific data for the prevention and control of shrimp diseases.
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