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WSSV A T3t & A0 (5 #3437 Fh = B X 28 77 i B (8] B9 =2 i

e, ZEL, A AT,

El i%iz’ ﬁ-lJ %22’ ? i$25

2HEL

(1. b [l P R AR A 2 e, LR T 8 266003 5
2. W K B A WE S B e K RS LR 8 266071)

WE: 44T T Fl A3 4% & 45 % (white spot syndrome virus, WSSV ) J % & xt T o & ¥ xt iF
HERNEMEEENDH, SRR TER CEATIREER, A% ke 2P E W IF3# 4
FrE B WSSV M EHATNE 24T HRE T, 248 % A& 4 5.2 x10° copies, 1. 0 x 107
copies 2.1 x 10° copies WSSV Hy & 18 | %t 47 T 34 77 78 &t 6] 4 7] & 389.3 323.3 #1 187.3 h, =
AW EF(P<0.01); xR ARITRTEHMY 100% ., FRKXY, B ELEN, WSSV 1y &
REMRE, TN FHFERHEARK, Y TETERATEAST AR m, &%
WSSV iy # E A HRAEER . EREFR, 2R B E Kk B AR AR, iR
e E 25 2 281.7.173.9 A1 164. 9 hy R E K 2 WS R A FHFEHEALFG TRE
AW A NN R4 (P<0.01); BERA A MBEL AN YT TFHFERELEE
Z7(P>0.05);3 LR FMA 100% , FREN, ERAFAEBL AL, REFX

& gk R AR L WSSV Y #E

KER: PERXNET; AREAMERF; AFXE; B, FFF

HESES: S945.4

B 25 A5 1L 9% B ( white spot syndrome virus,
WSSV) J& —Fxt #F 2 SO ik 75, B 20 122 90
SR BB K LA, et R 2 30 MK
AR R SR SR 52 FERZ W) i B R & R R, T
29T A Bk Rl 9 % 7 ol W A
( Fenneropenaeus chinensis) &2 B =& im0 3
Tt MR [ ML 9H I X5 HF ( Litopenaeus vannamei) | 35
5 % BF ( Penaeus monodon) . A [E B X IR ] 2 —,
TG A TP E R o A 1993 AR
B WSSV it A7 LI, HLFR Sl 32 3 B R i
& XA WSSV BT b, 36 T iR o
RN R B L = I S SN &
JEUIM L BART U A BT 5 R R i o 4 A
il WSSV XoJ % R 35 58 M 19 532 Wil , HL AR 5C AIF 5 B 2R
HTRAINR WSSV (1 Zof 248 L e 2 w5 %0 3R (19 4T
WSSV fig 4 fit 17 3 2 10 HR 5 B

%5 B #5:2012-07-17 &8 H 85 :2012-09-28

XHERFRERD A

BT WSSV 12 B8 M, 76 77 58 F0 52 00 3 72
e, — B B Ll HTE 3 ~ 10 d N [E YR
URFETZ AT 35 ) 100% 1, 5% Ay v [ BT U 5 4
o i B B OR TAR OME BE . Bk L ZE B NE i B
( Taura syndrome virus, TSV ) 2 5 — Fi 2 55 1 1R
SR FE, 56 B B Bl 3 TE BF 58 B ((Oceanic
Institute, OT) J& 4 42 1l J55 75 ¢ B2 A7 R4 ) Bl e
XFHR SBT3, ) R A0S RS G KR
BEHIRAR THL TSV M SN B X R BEAR L 2
r ] 6T S, e L A ) 0 3R 5 B R KR Ok
)5 0F IR 9 BE T A, SR AT LA e A AR
TR REPUE R AR B RN B R H Y, AT OOR R
TR R B RO H I O WA G 4% 1A [ 2 T A R4S
IR A T35 B[] FOAE 05 22 A HRGE o O3 A0 XTI g A5
AR BURRRE T 5 B R R R B IR G, ik
B A5 B % g o 4 e [ B X O 4 0 2k

BHWE : K ARP2 G (31072206 ;31172402 ) 575 5 T R BE AR B TTH (11-1-1-11-hy) 5 o s G 2% i V5 BB B T A

R 55 2% & 15 (20603022011010)
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AP T IR IC A DR R DK R B £ IR 1Y 4 B
TP P £ b R R A CJE 2 WSSV
H 7 4% X} W ( Marsupenaeus japonicus) W] 1% 7% FR
WY SR T MR R TC A ) RE RN A W IR R X IR, BT
e, AR B AN ] o 2 THORL X T e WSSV X R
P15 R R, RS S RO R A 7 M D AR BA
HENSHE M. AL L 2 57 [
X WE A I 5E R R, 5 R A [F] i WSSV B¢
TR 3 b PO SR GEDRE CTC 5 4R | F 0 PR 35
HU) BV N [F] 5 i WSSV i B Ja b [ B XS
BR A 355 FF [1] F) 22 57 LA RS () PR Aol 286 X0 g 24 o 2
Je B v B X W A T IR T Y 52 e, LA A v B
Xof M40 90 1 R AH O HIF 9 4 Ak il £ 40

AR ik

1.1 SE#H#

S X HR I [ H KRR 5 BE B K
5 Jir o ] X A o o BT 2 5, P R
HH(0.9+0.3)g,

S i FH AR 43 500 O TE A BRRE C H 3 L £ R
Bk At ) s B 0E A (W T K173 ) 5 3% &R
(W HE TR e R S ) o XF IR F: 2 4 0
150 L K JGAf o S50 FH /K S KRG K, &k vk
DLTE R 5/10° 47 30 @ AR A FL 5 66 . KR
(25 £1)C,EhEH 28,

1.2 EKWAHE

MEANTRE SRR ANTREESLHE LR
G T B K A B W AT, SRR AT 4
2, BPSER 2 a b e FIXTRE A, B 41 BE AL £5 B 80
FEXTUR . DA A B G WSSV 5 BB T 9w [E B X
UR WL IR A R0 Ay B T 450 W S 30 6 IR, O 1) 52
SE 1t PCR F ARG I 5 48 X 45 fJL A 41 21 WSSV
Erht . SCI0 N AR S A R L N TRt
ERIR Y Ik ARSI A E T 1 L RBR L
I BERR R 2R T B A 9 R e WSSV BE T X R
JUL PR 2H R AE AR IR R 28T PR A 6 0, 4 R X R A3
HINEE S mg F0H (a 41) (10 mg FEH (b 4H) .20
mg B (¢ 41) ; XF B4 A 24 T 5% i dF 44 5
ke TSI N P EPUR SO LI i S e R
G A . BB 58 BB S, A 46 R 4 A 150 L
KGR, N T S o, DR £ 35 1 1 [R] Dy i
G st [] A K I 8 MR A R A S 2 R, S
55 309 () g KA 7K I8 15 — IR, BE B 28 39 s X R

FE T4 H F ]

T RATA R 5 € B J WSSV b IF 5% I
Bl B A5 H 240 2 b [ B 0TI B3R 5 ik g R k)
SRR 10 mg W1, IR B 58 G B AT AR BE AL
¥i5rh A B.C 3 4 (80 R/41), 4l A 150 L
KR R 57 o 4% 4 BB R C A TR R (A 4) |
fif iy R (B 4 ) AN B (C 4l) o AR £ B A T
BT, B R K TG — UK, Bl B UL 2% I i S XF
HRFE T %0 H A A
1.3 it

% ] Excel 2010 FiI SPSS 19.0. 0 24k (4347
AEI i

2 4

2.1 AEFEEX A E R EREFF B E 50

i ) E B PCR RGN, A< 52 46 v iy R #3145
10 F1 20 mg L 41 21 v WSSV 8 U154y il
5.2 x 10° copies, 1. 0 x 10° copies, 2. 1 x 10’
copies, MEEr 5 10 120 mg FEIE 3 41X MR F-1
FE 5 B E) 43 502 389.3.323.3 F1187.3 h(FE 1),
TES 13 KW, IRE 20 mg B¢ 1H /Y XF iR 20 RASE T
RIKF] 100% M 5 mg FEAH A 10 mg 2 15 ) X
HR R FE T35 A 5 12.8% F147.9% , MRS
10 mg 3 {5 1 X IR 53 5 78 26 1 24 d 3K B
100% BET- % (& 1) o Xif BE 4L 7E 52 56 45 o i I8 %
WRBET: . 2 R A5 R R W], 3 X R B 47 1
) 22 S Al 25 (P <0.01) (R 2)

x1 AEFEEXREDERAXREFESEFENE
Tab.1 Average survival time of F. chinensis
infected by different weights of toxic bait

EEERE/ D kRdEE

415 #if/mg  Hd

. ) average standard

group toxic bait number . . o
survival time deviation

a 5 80 389.3 98.3

b 10 80 323.3 134.1

c 20 80 187.3 48.0

%f H& control * 80

Ha: B 5.2 x 10% copies i F;b: FEIH A 1.0 x 10° copies Ji
FicBIME 2.1 x10° copies Jji &+ X AL A MY T 5% Ik
AL A, IR R TR T

Notes:a; toxic bait contains 5.2 x 10 copies WSSV ; b: toxic bait
contains 1.0 x 10° copies WSSV ; c: toxic bait contains 2. 1 x 10°
copies WSSV. =« In control group, the weight of fresh clam meat
used to feed shrimps was equal to 5% shrimp body weight; no

shrimp dead before the end of the test.
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100
z
3 Or
~ =
M2 60t ——5mg
?éqz) —=—10 mg
S 40
@E —+—20 mg
g 207 ——
control
On

1 357 9111315171921 2325
IfME /d time
Bl PERANTEETEAFEHERFRIRATE
Fig.1 Cumulative mortality of F. chinensis

infected by different weights of toxic bait

*2 HEBMNMELAFAASEERFHFEINESELR
Tab.2 Multiple comparison of average survival
time of F. chinensis infected

by different weights of toxic bait

== E/
# i E/mg 5 10 20
toxic bait weight
5 0.002 ™" 0.000 ™
10 65.971 0.000 ™
20 201.938 135.966
TE Xk 59 PR, s 378 0. 01 #8255 XM T U5y 31

P LR AH
Notes : The numbers above the diagonal are P values, #* shows 0.0l
significant difference; the numbers under the diagonal are absolute

values of mean differences.

2.2 AEEMXEE WSSV By E R X 8R 7 &
R} i B 5% Wi

LXFERE R 10 mg WSSV F 05, DL 5 1
D9 LR X BF SF 27 47 15 I [A] d 1, O (281, 7
134.7) by 5 AR U B b5 3 FEC 5 1508, 20 70 2
(173.9 £134.7) f1(164.9 +83.5) h([¥2) &

400
£
SE 300 b [
LTl
%}ég 200 | w
@éloo— J ‘
=

0
PRI kinds of diet

B2 FREERFFTRENREYFEENE
A HR DR BE G BRE s B F R AR O BRI A 5 C. H R
S AL
Fig.2 Average survival time of infected
F. chinensis fed by different diets
A. shrimps were fed by formulated diet; B. shrimps were fed by

fresh clam meat; C. shrimps were fed by live brine shrimps.

BC A BRDRE g A A B o) e B 0 BF SR AE T
FROP AL 18,20 F120 KRikF| 100% (& 3) ., £
AR R, LA 0 O R R Y e 3 Xt
WP 249 A7 15 i 8] 5 G At 2 25 S R R E (P <
0.01) ;73531 LA fif iy A TR & ) L D H TR 9
YERE XS U S 2 A7 35 i 8] 2 e G 2 3 25 R (P >
0.05)(#%3),

AR

formulated diet

BIFETE /%

cumulative mortality

60
10 Bt
fresh clam meat
20 —n—ﬁ gfﬂ
0 L live brine shrimp

1 3 5 7 9 11 13 1517 19 21
FflE] /d time

3 AEEMAFEGTRAENRRARTE
Fig.3 Cumulative mortality of infected

F. chinensis fed by different diets

R3 AREARFEGTESIE
THHFEENENSELLR
Tab.3 Multiple comparison of average survival time of
infected F. chinensis fed by different diets

4151

A B C
group
A 1.000 0.000 ™
B 9.055 0.000 ™
C 116.825 107.770

TE A H R N BCA 1Ak B H o OBy 0 5 C. H % IR
TR H, XL BT P A, e+ ROR 0,01 B F WML
T R 22 48 X

Notes: A. shrimps were fed by formulated diet; B. shrimps were fed
by fresh clam meat; C. shrimps were fed by live brine shrimps. The
numbers above the diagonal are P values, *# shows 0.01 significant
difference ; the numbers under the diagonal are absolute values of

mean differences.

3 3t

3.1 BREFIE

WSSV g oxt v [ ) 28 4 i 5 (0 %0 SR SR GE
HE K, X R F B 2R 2R S
XoF WA il Bl R B BT WSSV HLBE R BT 5T 3
R EAT O MR AN A, R Iy ik —
JeoR MR | S R 9 A5 TN I e S 6 o A
A0 1 SR 0 BE b A SR X A A AR R AR
RN TES R R R Tk h T 5 AR
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W PR s B A, BT e B
FEAE R B AL B g R o 22 55 R 5 O vk
SN A PR AS B 1 B A 49, 5 i 2 2R 0 LS M
— P A MR YL Ty 1 22 O R 1 e it B R
R IFMEE R SERE LR EHEA
A LA, DA T 34 R e ) 3k A v A 1 22 1
BRI A S o IR R L A TR
Y e PR UF A5 2 6T IR P % £ 7 1 i — 30, HLRE
TSR B R 2 % 0 W i A DL At A G
A .
3.2 FREBFEESHERHET

— MG DL 0 R R R — A~ TE A O A 6
30 R 2 w0 R R i R I R R
] B 6T R 1 S 36t B0 I T X AN SR A A . [
B X R 33 B 4 A [/ WSSV & (5.2 x 10° copies.,
1.0 x 10° copies 2.1 x 10° copies) #1H )5 , 2 7
AR AR, ) 3 B T BRI L A I B R R (R
1), #5217 35 47306 B 1) 22 S B 35 (P <0.01) (&
2) o HASXS I Y 1 S5 8% e s Uk BB AR AR Y A
e X% % BT BB 10 £ 1 x 107 f%
1 x10° £ WSSV 5 # ML $2 3% 5 19 H A X 8F, 16 d
B R AE T 43 51 35 #] 100% . 80% 80% ; 1 4
Fike 1 x 10" 1 x 107 4757 5 HLEL W A9 B A X iR
TR R RGBT 30% o FLYNE X AR
BT SR R e 45 SR T — 20 SR I A . Y
1 x 10° copies/g WSSV i} ,90 & FL 44 ¥ % #f 2
1RIET, H Y E S 1 x 10° copies/g. 1 x 10*
copies/g .1 x 10° copies/g ¥ & I}, %F #F E i30T
HAE 268 h FI#R T 100% , H K% 25" .
FIRBEFR A R UL S WG B B AR R R BT, U
T RS R AR R, 2D o i T A 3R
BRAF XTRRAET S, 2% 5 i A B — E i )5, 100% A4~
RYI AL T, BIRTE A WURE 5% o o [ W X 0 %
F i i N LR vk A S 1l i i B R e L (RLAD
RN — A B, B AL BOE R A, 0 7 1Y
SRR B I, XTI Y05 S5 B BE T R R
X URFET R . F 5% 45 SR 5 X R X WSSV
itk A EEE L,
3.3  XHR& SR F M E F R

Xof R A AR K PR B AL T R R AN KR
BT ESE KIRE S BIESE S X R kR A )
KR, R ERSERNEZ ARk
FHT 3 ks DL A v ] B o AR G A G R | e i

TS B HO) AR 5 g5 R R W], 7R b [E B
X HF IR WSSV T, IR 5 L X 8RS 25 47 3%
I [) 5 TR R S DR BRI (P < 0.01)
(F3), UL M B pq HA] 7E — o B2 BE b 1 5 %)
HRXFHT WSSV B HE J1 o X BE 15 X R A1 H A 2 %)
HRALA S 5T o 519 X MR 7E SR e WSSV 5 i
e R R S SIS S N W W R N
W D0 P A 0 Py s A B IR E S WSSV
Jo WRE T p BN AR, AT R TR A
ARG A LR B AE SRR A R
JICAS ) R et 9% b o S JF At PR A R A 8K
IFAICR 2 T R R © B IE W AT o
XF R 5 B g g SO AR AR A ) G R b S i i
B2 WAL R 2 AT LR 3 s [ B A O
AN ML VERE e ThAE Y . ARSI, £
X R e WSSV 5, MR S i A 5 2 i 5 )
L I X RS- 4177 T B[R] G S 35 25 L 25 G B B
A AR A 7 (AR B 5 iR T S s 1A
3.4 REMR

WSSV BFE M i, ik T B I6 i ok e 57
£ B B L F 9% IR (specific pathogen free,
SPF) #EAR & & P B SF T B,

W 3R 25 G e G o ek — b ] R
Dy AT W T B IR 7 25, {8 32 B A A R 1 i 24
AR 210 45 AR B B U — Pl X R
FHXT T BC A T kR G 1, BE AE 4R G WSSV %)
RAE G ] (ELIE pa dL A% &, 005 8 5 A6 2 I )
NI % J1, BT 52 B A= 7 P AR AR Oy 32
TR

SPF & — R 5 By 5 ML &, 38 1 By 1k 4 %
VS B HE, A BT 1k KA . JR 9 SPF Xt
W, AR BRI BF 8 B 4851 g JL i ) REE , {H 7R 4
221 FE S5 T 1A FF SPF X BF 4K 2R v BE 51 A Ah 2k
993 JAL, B X IR LSBT o

B PO RER AT AR A A2 955 3 kA o A
XF TR PR B IA T B, 2 F U RE AL 2
AR A A B R o UF W3 B 7 ¥ BB 41 A ik
B, WAMA FRE R ER LR ER
SRR AE B0 SR . Se B B R g TR ST
JIT (O) J ik 445 il o 7 W J3E A7 280 42 i kg S 2 o
AIBE TR, DR B AT R S8 A Itk 17 & Rk
B, O OBINEE BB TSV Y FLah e xh iF e
ARG FHZ R € YRG5 vk R BAE BT T
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Effects on survival time of Fenneropenaeus chinensis
challenged by different doses of WSSV and diets

LI Xupeng'®, MENG Xianhong®, KONG Jie'>* , CAO Baoxiang’, LIU Ning’, LUO Kun’, LI Weiya’
(1. College of Marine Life Science,Ocean University of China,Qingdao 266003 ,China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China)

Abstract; White spot syndrome virus( WSSV ) is one kind of destructive virus affecting shrimp industry in
the world. Output of Fenneropenaeus chinensis which once was a staple species has been greatly affected by
outbreak of WSSV since 1993 in China. To produce WSSV-resistance shrimp strains is an important
approach to revive the shrimp industry. To select survived F. chinensis as broodstock via WSSV challenge
test can increase the efficiency of breeding. However, mortality of shrimps could reach nearly 100% once
they were infected with WSSV, which increases the difficulty for shrimp breeding. In this study for the
purpose to reveal effect of different WSSV amount on F. chinensis,juvenile F. chinensis were infected with a
certain amount of WSSV individually and the survival time and survival rate were observed. The results
showed that survival time of shrimps infected with 5.2 x 10° copies,1.0 x 10’ copies and 2.1 x 10’ copies of
WSSV respectively was 389.3,323. 3 and 187.3 h and significant different( P <0.01). The cumulative
mortalities of all the shrimps finally reached 100% . The survival time increased while shrimps were fed with
less WSSV bait. For the purpose to reveal the effect of diets on the ability for disease resistance, shrimps
infected with WSSV were fed with different diets of live brine shrimps, commercial bait and fresh clam. It
was showed that the survival time of infected shrimps fed with live brine shrimps, fresh clam and commercial
bait respectively was 281.7,173.9 and 164. 9 h. The survival time of infected shrimp fed with live brine
shrimps was significantly higher than that fed by commercial bait and fresh clam respectively (P <0.01).
There was no significant difference of survival time between infected shrimps fed with commercial bait and
fresh clam( P > 0. 05). Cumulative mortalities of all the groups of infected shrimps that fed with different
diets were 100% . Live brine shrimp is better than commercial bait and fresh clam for the purpose of
enhancing shrimp WSSV resistance ability.

Key words; Fenneropenaeus chinensis; white spot syndrome virus ( WSSV ); challenge test; diet;
survival rate
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