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ERAXTEF WSSV i = K
il WSSV s {EREXES

Hrogtt, o9 A,

mEa', ¥

W& £, gxg, oA 7

(L. K =R 2 B 5 B s WK =58 B, I AR 5 8% 266071
2. REEEEK =P, K 300457)

FEE . PP E AT A K R WSSV f 4 5 o E B st iF WSSV #4 & 2 B By AE K 1, 5
B X 130 A F B B A 8F R R HEAT A K KA WSSV b g ik, xb kB B By o B A AT A K A
B N RS E RN G EE ARG B E, A F ek E R it E A X T
ENREZMNEHE, REINMER ABHAKTHERANSARZFARNNSARE RN
WSSV EMERAWS ANRKAFRAHS AZZ, 250 ER 20 MK R F I 5750 d
F170 d # E X dr ey WSSV &, 4R E 7, %4 .50 d F B U i & 170 d & B ¥ 3 47
By WSSV # # & 4 %] 4 0.190 8 .0.286 6 1 0.232 9 copies/ng DNA, = F 2 @ = FH F 8 &,
FHS0dFEAXMEAIT0d FEAXMEN WSSVEFEL FE AT WA KT HEMX
Z % 27 % 0.021.,0.363 Fn 0. 185, 3 41 .50 d # E ¥ x4 40 170 d o F 8 xf 47 5 WSSV # 47
B 540 WSSV F A A0 x A %47 4 0.033.0.048 #10.019, #F %K 9, & B ¥ x40 09 £ K
HAEAG WSSV BAE S P E XA Aty WSSVEFERN TR F WA X M.

KEWR: PEAMI; £K; AREAMEREF; AMME; Mxl

mESES. Q348; S917.4

1993 4F 4> [ 3§ [l %) WF 5% 58 3 K 1 B2 & B
BF 2% 41k ( white spot syndrome, WSS) i 17 9% , &
FeE X AR FRFEML 52 7B ORHR 84 1k T
AR WSSV B2 B BORFE . 2 B [E
Xof WS B A B L, 8 R ORI A o Al R AR R o R
i — N EHF Y J7 vk o HAT, A BLUP(best linear
unbiased prediction ) ¥k E 47 > 14358 45 3 E 1 7K 7
Y YR & B MEOR, & B W 8 K 5l
Wy AL B R B — Bl T R A R
SRR R AR I A — A SR, MR (R AH G
PR F F H bR PRI A s L 3 (21
AR CEPEIR ) DA R 3k 5 45 B 5 i B BRI A B
F e S0 0 49 1 ) 3 0 5 R Y MR ) 2 o AR PLAY
EXFWE ( Litopenaeus vannamei) W) 3% £ § #f 0F 5%
o, W RGE i TSV LS IS R BT WSSV F71E

%5 B #5:2012-09-10 &8 B #5:2013-03-26

XEkFRERD A

VIR R R R o RN EIN R i L E PSP S
2727 o B %t ¥F ( Fenneropenaeus
chinensis) AR DGR FE H , & A Hh [ W4 B 24 44
itk 1.568 g I AR5 i FIHT WSSV £71%
st 5 ) 3 O 20 A 438 o T X AR R R
ARBBVE R AR ML, b [ B X EF K & 170 d
YRS i BT WSSV AF I I ) 22 6] A7 A —
TEJEAI (r=0.35.P <0.05) {fiE% 5 170 d 3F
PJUR it i Hr WSSV A7 I B[] P R 8] AH 56 2 3R
ANHZE SR L E I 4 K B B
WSSV #4754 K Kbt WSSV PEAR [8] A1 5C 73
e B IF 5 i R DL 4

R o3 A R B HE WSSV A ek A
Lot WSSV £ RE /Y 52 00, 52 55 F) FH 22 16 4R 2l Wy A
Bk 1 50 d v [E WX RRGT WSSV B AHE S 170 d

BHE : K ARSI (31072206 ;31172402 ) 575 5 T K BEH AR BT H (11-1-1-11-h) 5 [ 54 B R 5% 10 5 42 50

H (2011GB2A210003)
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o [ WS A A AR, 9 M TagMan 52 i) %
1 PCR Al o [ B X 55 8 .50 d K& 170 d A1 [
WIXS AR WSSV a7 i, 78 5K A& 1K F LB AT 1%
AR 5] 2 BN F M (ELAR G 20 A, O B B H B AL
BB HE RS % 5w o R i
b S A i) WSSV A7 $ A1 LS A 4

UM Tk

1.1 SRIe##

130 A~ # [ B0k 0F B9 2 57 KRR IR SR
5 50 d.170 d v [ B X HF
1.2 A&

POE Y A AR E AR X E B RS
HR SRR R BB, il N TR R, o7
130 MR AR o B R WSS ME SRV IR 2 & 10 00, St
R T R i M SR 88 A B AR A, I £ R AR
14 ~16 C KRBT 78, 30 5 5 R o I B X iR g 7
GIFE], A5 0 H % o DEE A R Ak R 1 T &)
R R EEHLICE 3 000 J& , 735 A 200 L Y
i N AT 2 AR bR HE AL B o

o B Ry (R DR e 28 N ARDRL L
AR EAFEF L ~2 d J5, NN R AR T
BEHLIR G 300 & 47033 5% B B8 i v B 7, 2047
IR 10 d i, FEAR I $E 100 BEAS BB BE &, H
B ] LEATOEMC T 1k . BARE F A W
WX UR 2 PR Fh A ILRE ) (BT T R BT RE) o
HAFEF 50 d I, X RS KR AR AT SRR IC
BEPLEFEI A5, BAARARICTE P 2 ISk 6] o

PO B A A R K A A W
MR BRI AP BEHLIESE 45 LA 3 K
(150 m*) AT R H o A8 E X IR R R A
K H B2 170 d, BE K 2 o (= B0 HF i B
W 130 DR R TUR, ST AR R
FAIE R, FIANRAREAL, J@ ik BLUP 75454 REML
piksuxaR upansal LI PORINER AR ERNINPud LR SV &l
AR E FE, A AE FERS THE K S
A AT 5 B R 48 Aquabreedings” #0174y
PRS2 FEr Bk CInR G A o e 2
PEAR) B 8L P BT (BT ) Oy

Yy =+ T, +S + TS, +bA(TS;) +

a, +f + ey,

P Y BRI RE R BT, p 208 B A
{BL, T, F7RE0 @ W% [ S50, S, R 5 7 A1)

R[S SEONE o TS, 327 W IRl P 3 58 L AKONE L f, R R
LA 4RI i 8 ZR BAILARNE , e, S BB RILER 22 2500

P E B At HF 4L WSSV Ak A K R A AP 3
H P S B e B 6T R A o B R s AR F
G (IR &) 898 15 d J5, 130 MRic iy
o E XSRS KR 45 B Feas Bl
ARF B i 3R 5 A w) JEAT 50 WSSV A2 35
RXT7 5 LR 24 b5, 8 45 R v [ B X 8 4 i)
B E T 1L Rg/NEE  BORFE (10 £5) mg, 1
HiE &R A — Kb, 7K #2672 (22 +
1) C s B RBMEP R AE RIS ILA ;5 1 /e
SOFIDFRIC TGO, 15 d JG 45 RS2t MAF Fh
(EAG T g K s Y E R A S B R 4
Aquabreedings” # {1 7 Fl 7 Ml S i H 545 21, o [
HF 0T W A7 395 238 3t A2 ik 1 R0 8 o (L 0000 A8 25 Ay
FRAY

Pr(Y,, =1) =Pr(l,.,) = ¢lpu+T +

bA(T,) + s, +d, +f, +ey,]

Ao, Y RN J AR BAETE RO (1 A7 0
NIETD) o Fom BARYIE, T, 2R 55 i A1t % [#
TERNL, S, R k A B I g AL v . D,
PR LA BEA B I 8 AL RO, A (T) i E
TESS i A M0 5 RO Y 5 7 A A B g A
(IS A ESLIDO R e TR N TS P gy s R [ )
IC T A BN , e, FEBLER 22 8500

DNA # IR & WSSV % & HEEHAERKE
FE IR S D RRMB/NE S DNFKFR BT WSSV
T AME R KA S DR AR/ S DK FR XX 20
MR FZREEF,50 d f 170 d b [ B X HF G 0
WSSV &t K AR 20 £, DNA 21211
XIH) %7, WSSV S £ K6 I 2% Durand % 1y
TaqMan 56 &8 7512, HI R BBl 69 bp, &
£ PCR [z W& & :1 x & F #% Perfect Real Time
premix ( RRO39A , TaKaRa) . IF [ [7] 5] ¥ %& 0. 25
pmol/L 4l 0. 125 pmol/L 4% 3% DNA 50 ~ 100
ng JNK WK E 20 wL, FriES I &A B A
Bty 4H BB, PUCM-T/ WSSV69 , I B Xof B B
PR & A . R FET 94 C 105,95 C 5,
60 C 34 5,40 MG, 519 K845 i TaKaRa 51,
JZ Wi {E Applied Biosystems 7500 52 i 52 & PCR X
HEAT B RE R EAT RN 3 WK

HIGE A LREIE SPSS 17.0 4
TR BEAT 45 R 73 B, 72 ANOVA BN - J5 224y
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By il F, >R JH Duncan’ s 22 5 L 404G B 4H A] 22
S, LA P <0.05 fE 2 22 55 2 2 9 b U, 43 0 20 A
[ BIXTER 3 A KB Be WSSV il it 5 A K
Lt WSSV RE ) & MHEL A A G 1

2 45

2.1 AREERKKEPEMRILE WSSV E£HE

WSSV #Ei75, 25 UF <170 d XFHF <50 d %f
iR, % A 4> 1 0. 19 WSSV copy/ng DNA,
0.23 WSSV copy/ng DNA,0.29 WSSV copy/ng
DNA, = # 2R AR E(P>0.05),

0.30 a
0.25 a
0.20 a
0.15
0.10
0.05
O 1 1
1 2 3

I H stage

WSSV#ir &

Copy/ng DNAWSSV load

Bl FAEEKHESDERIEE WSSV 8T8
1. RHF; 2.50 d A E WIS EF; 3. 170 d A [E W] xR,
Fig.1 The WSSV load of different stages of prawn
1. Broodstock; 2.50-day prawn; 3.170-day prawn.

2.2 FREMBEFERAXIFN WSSV #FE5 4
RKEMENEXESTER

I 1A 2 T A R R S R IE SR A
50 d 170 d H [ B SR (A WSSV AH 5 2 800
B4 0.195.0.463 J% 0. 144 44 3 1977 2483t
R TR = SRS AR B3 (P >0.05) ¢

x1 PEAMNTRREKEHESINERKHE
th E B AT ER ) WSSV 58
Tab.1 The growth breeding value of F. chinensis

families and WSSV load of three stages of prawn

MK R WSSV #ii7 H/ (copies/ng DNA) WSSV load

growth - 50 d rEB 170 d HE Y
breeding - Sif iR pogan

value broodstock 50-day prawn 170-day prawn
121.76 0.33 0.43 0.17
119.95 0.22 0.55 0.46
119.33 0.17 0.21 0.33
113.89 0.13 0.21 0.14
113.73 0.18 0.13 0.34
77.88 0.2 0.11 0.28
82.22 0.22 0.11 0.16
83.16 0.2 0.36 0.17
83.68 0.22 0.2 0.18
83.81 0.11 0.69 0.45

®2 PERAMNTRREKEME. L WSSV EMES
3B WSSV R BHEXX R
Tab.2 The relationship among growth breeding value,
WSSV-resistance breeding value and the
WSSV load of three stages of prawn

- 50 d R[E ] 170 d A [E B

X o
broodstock
50 d prawn 170 d prawn
K& i
ERA Wﬁ 0.195 0.463 0.144
growth breeding value
Ht WSSV HHH
WSSV- resistance 0.039 0.054 0.058

breeding value

x3 HEAMNBREERKEFWES 50 d P EAIIF
WSSV i HERTENTR
Tab.3 ANOVA of growth breeding value and
WSSV load of 50 d prawn

B S R IR TR BmE BT HUr BEN
source of variation SS df MS F  significance
CIYE}
J. 693.92 1 693.92 2.177 0.178
regression
Tl 4
Rl 2 550.11 8 318.76
surplus
S S

o 3 244.03 9
total variation

2.3 AEMEFREPBITEREG WSSV iE5E5h
WSSV EfERHEXEITER

G 4 T3 5 AN, o [ W) IF 2R 0F 50 d
K 170 d A [E B 6 BT WSSV #E 47 &7 5 X I 4t
WSSV & F i Z 8] (4 4H 3¢ R £ 43 5124 0.039.,0. 054
2 0.058, G it Mg R 2 R A B (P >0.05)

F4 HEPBAMIFRZRER WSSV EMES
SAMERKMERPERAINIRE WSSV 58
Tab.4 The WSSV-resistance breeding value of
F. chinensis families and WSSV load of
three stages of prawn

Hr WSSV & Rl WSSV #3475/ ( copies/ng DNA) WSSV load

WSSV-resistance 50 drpER] 170 d o [E B

breeding ARAR Wit UiF X UF
broodstock

value 50 d prawn 170 d prawn
123.76 0.13 0.14 0.23
121.79 0.24 0.47 0.13
118.49 0.22 0.23 0.14
116.81 0.14 1.03 0.12
116.49 0.27 0.13 0.23
85.77 0.15 1.83 0.18
84.34 0.13 0.74 0.1
83.72 0.12 0.1 0.4
83.29 0.2 0.73 0.17
77.68 0.22 1.18 0.31
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x5 HMEAXNGTRZRR WSSVEMES
50 d HEFAXTEF WSSV B R EN K
Tab.5 ANOVA of WSSV-resistance breeding valuee and
WSSV load of 50 d prawn

75 5k 1R TR BdE B BT BEK
source of variation SS df MS F  significance
[m] )
EH, 21.97 1 21.97 0.054 0.823
regression
Tl 4
AR 3279.03 7 409.88
surplus
o4 i B
‘Lﬁ‘y‘_#_ 3 300. 99 8
total variation
3 i
3.1 WSSV EREREPERAXEARREKHNR

BB A5 R

T L ST R B, o BT R A P WSSV
AR H AN R K B 2 1y sh 52 1k, R AR
WSSV #7545 %, 50 d K 170 d A [ W X F
WSSV #E i B , A I I 2 LU =5
— GEIF— R TE 13 7 B 5 AR, e AR
1K I XS WSSV 7 S5 MR 44 4 19 52 i 7T i 25 7 4R
MIAE T, 5—10 JT 43 i AR 1A N WSSV 5 it ¢
i, FRE HY T2 A A KR B TR Y
WSSV & il % %, iX 5 Withyachumnarnkul %"
AIBIE T 45 LA — 20 45 = R [ 9 DNA 42 107
A2 WSSV g i 45 2R 7 AR 52 i, AR 4 25 A 42
AU B g, R [ DNA 32 BT 215 31 1Y
DNA Jg#it , WSSV s &t 45 R 22 AR K, Hovp
TR & e B 7 A 10 ~ 100 £ o A SE
5 BT H] DNA $2 W07 v o 28 Wk 125, FIr L WSSV &
RESE R ARAR T Jang &5 AR I 45 5L 65 =
THRL 5 77 58 0 52 X5 o [ B X SRR N WSSV 5 77
LR IRER N A DO LN SN BUN L e i d i N 1]
BEHE U pa B S R, TR R B 3 B
EHE T IR ST A PERE , 3 JL A FER AR A [ 72 2
sl WSSV e [ B R K e ] £ 5 L
TEORE %) AR N 9 WSSV #5517 it 25 77 AR 52
3.2 HEMRAXME WSSV S ESEKEMER
EES kS

Withyachumnarnkul 25" B 5% % B8, BE 45 X} dF
(Penaeus monodon ) 1K Jii & (25 ¢ £ 4 ) 5 &Y
THHNV B4 5 B0k 22 6] J0 AR et , Meng % B
LRI AERY WSSV [ #E52 (WSSV #7415 5 %)
IR AE MR (IR K 2K R T i) 22 8] AH 5GP AN

5.3 . Peinado-Guevara 2" BIF5 % B G R 44 5 B
5 WSSV [ 1 28 22 8] AN 7 7 ik 2 1 AH 56 5%
FRo ISR FRY],S50 d [ BIXER WSSV
i 5 o [ B R A K E R A OE R B
0.463 ,FCHEA 3 (P >0.05) , SR U K B R4 Y
WSSV #5447 i 5 & Fi 2 7] . i 3& A G (P >
0.05), 45 B 5 Withyachumnarnkul 2"’ Meng
4150 T Peinado-Guevara 25 [y B 5% 3L A — 3%,
SLERAE AR, b B B X R WSSV 5 B 5 A K
BAMEZ ]2 B —5E I IEA G E R ,50 d X ERiAR
WSSV #Ea5 f AL, R IR g A= K P RE B 7. B4R J%
PER W HR R A Y WSSV #5174 0, X BF 9 2E
KRB BN e R A, X R, B & KA i Jt
B PO R A 0 R A R AR B B — S E I S bR
S SRS SRR AR R BB AR WSSV 5
HAERKEMEZERALE, B AR WSSV
il AR A YL I P, WSSV 55 550k v [ B xf
BRAAE MR S e A 183, T i ik — 20 S, iF
JETE WSSV #7722 7 L K IE 00 T, Fe A
FIXSHF R R A K ZE R R R
3.3 HEBRAXE WSSV 2 55 WSSV §Hf
ERHE XSS

o [ WY 6] AR 2% K BEZE 5 AE — JR ™ I AE
ToRARE 98% LU 1 324 N ik KA A B TT
VEAREHIE NG L B OOk X MR B b AT AR W LR AR
% H B LA AE 1Y HE % . Withyachumnarnkul'7’
J BLA T B PCR S I BH 14 % 68 19 %) 3 i b 7%
B PR v B R B AU 1 R 3 A Y A 1 i e
fty 3 ff; Chu-Fang %" #f 5¢ % L F| 1] 4L X PCR
6 I oF HF 1 R WSSV IS 0L, 55 — 4 PCR 4
DU BH P 18 X 3R 1 b G 2 25 PCR A I BH P i X6
RV DR R 1 BEZE A AE 1 B[R] BB AT, R O ) X
KR P AP JEFT WSSV ARG I X i Blf WSSV 1 %8 & B
HREEA LI E L &S e o E
BRI R R B 5 5T WSSV PR A 6 19 4 T #r
ic, Cock 4" JA Sy ot IR A P9 (9 5L WSSV 4R %2
Wk 2 FE A Pl | Gitterle 251 3o FL 4B Xt IF BF 5T
FWITE 1 B B DU M A A K 22 B A7 7E — st
1 R DG 6 &, I HL & BAE B s M X RS A L 1
A5 S AR K TR X X B WSSV A & 5 4T
WSSV 158 Z 18] By A G 1 R DL 08, S5 5 45 R &
W . 7E WSSV Ik K 1 #5747 5 Y Hil I, %) #F WSSV
i i S P0 WSSV 1 & R JC B 35 A0 O, R Ut
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Hi 7 SPF sl Ik WSSV #5415 4 o [ B Xt &F 7 b
FARELR = URAY BT WSSV P, d AT LA G
VEHT e e DR 5% 1% B BT WSSV G HR R4 L ys b
FBELR 5 A 2 LAY 2K o
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Correlation analysis of the viral loads with growth and white spot
syndrome virus resistance breeding value of Fenneropenaeus chinensis

XIAO Guangxia'?, KONG Jie', MENG Xianhong'*, LUO Kun',

LUAN Sheng', CAO Baoxiang', LIU Ning'
(1. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China;
2. Bohai Sea Fisheries Research Institute of Tianjin, Tianjin 300457, China)

Abstract: The epidemic pathogen of Fenneropenaeus chinensis caused by white spot syndrome virus
(WSSV) have brought great loss of the F. chinensis cultivation, no effective technical measures could control
the WSSV epidemic so far. Improving the germplasm resources and cultivating the new varieties of
F. chinensis are better measures to deal with this disease. The correlation among F. chinensis traits is an
important parameter,as a result, it is very important to choose an appropriate genetic evaluation method in
the analysis of correlation among F. chinensis traits. After testing the growth and white spot syndrome virus
(WSSV ) resistance of 130 F. chinensis families, we collected the F. chinensis growth and resistance data,and
entered the date into database of aquatic animal breeding analysis and management software. According to
the results of statistics software analysis, using the comprehensive index method to estimate growth and
WSSV resistance breeding value of each F. chinensis family, we chose the five families each of the largest
and the smallest growth breededing value, five families each of largest and smallest WSSV-resistance
breeding value. We detected the WSSV load of these broodstocks,50 d prawn and 170 d prawn of 20
families. The mean WSSV load of broodstock,50 d prawn and 170 d prawn of 20 families were 0. 190 8,
0.286 6 and 0.232 9 copies/ng DNA ,respectively, which showed no significant difference( P >0.05). The
correlation coefficients between WSSV -resistance breeding value and WSSV load of broodstock,50 d prawn
and 170 d prawn were 0.021,0.463 and 0. 185, respectively; and those between growth breeding value and
WSSV load of broodstock,50 d shrimp and 170 d shrimp were 0. 033,0. 048 and 0. 019, respectively. The
results show that the relationships among growth breeding value, WSSV-resistance breeding value and the
WSSV load of shrimp were not significant( P >0.05).

Key words: Fenneropenaeus chinensis; growth; white spot syndrome virus; breeding value; correlation

Corresponding author. MENG Xianhong. E-mail : mengxh@ ysfri. ac. cn

http : // www. scxuebao. cn



