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B OE vA 53 g wt (5-Bromouracil, 5-BrUra) A # E M, S M AT P E B £ F R L &4 T RF
Wy sk B 484 0.5 mg/ml 9 h(0.5~9).0.3 mg/ml 16 h(0.3~16) k42 %45 97,38 R K%
FEMA IR BB B A KRBT, T FH LN B 2 4F Fenneropenaeus
chinensis % & 3 42 &4 5% % (White Spot Syndrome Virus, WSSV) 4t /1 fe & ¥ 89 B v, WSSV s &
FRHAEREAP.0.5~9 & 0.3~16 LBAFfetBAAFEFH TS A A 77.20£3.71 h,74.57 %
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Influence of 5-broumouracil treatment on disease resistance and growth
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ABSTRACT 5-Bromouracil (5-BrUra) was utilized to investigate the influence of chemical
mutagen on disease resistance and growth performance of Fenneropenaeus chinensis. Embryos of
F. chinensis were treated by 5-BrUra at different concentrations and time periods,including 0. 5
mg/ml for 9 hours(0.5~9 group)and 0. 3 mg/ml for 16 hours(0. 3~16 group). After WSSV

challenge test, survival time of 0. 5~9 treated group, 0.3~ 16 treated group and the control
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group were 77.20+3.71 h,74.57%2. 88 h and 81. 45+2. 98 h,respectively, which showed that
there were no significant difference between the treated and non-treated groups. It indicated that
5-BrUra could not significantly improve F. chinensis resistance to WSSV, For growth perform-
ance test,body length and body weight were obtained at every 20 days from the July 20th to the
October 7th. The results showed that the Special Growth Rate(SGR)of treated groups were sig-
nificantly higher than non-treated group from the 21th day to the 60th day. At the end of the ex-
periment, the daily increments of body length and body weight of the treated groups were signif-
icantly higher than the control group,but no difference was found between groups treated with
5-BrUra, which indicated that 5-BrUra could improve the growth performance of F. chinensis.
However, further investigation should be carried out to resolve the question that whether the

high growth performance was heritable.
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HEXFEF Fenneropenaeus chinensis SN 2R EERE B KFE . BELER 10 RER, FI15H
B A BR A 27 R R R E BRI R (Moss - 2002) . Hp, FH BESR & fiE (White spot syndrome, WSS) & E 2%
Er—  HEE—O B4 1E 5 3 (White spot syndrome virus, WSSV) & iR N S UF F2 B0 40 A J8 B & T
FEEBRKMKIEARZ — (Wang et al. 1999, B WSSV R ES, AT T KB 5 40 B & H %W
(Huang eral. 2002;Tsai ezal. 2006) {HREMRIFABE. KM, W5 £ 90 AR ML SR B0R
BREMEOSEEZEEONEREMEEERNRN R (GERNE 2000 (EEHFBEITIABERRRSE
PRI 28 75 Y A 48 , BT T 900 32 4% 8 1 25 R 33k ke BEL W B 60 IR Y

AR LARZ IR S 4 5-1R R %8 IE (5-Bromouracil , 5-BrUra) fE M5B 28 H] , % BT AR 1B R IF A5 00 1E M #f
B, X AR R AR BEATHL WSSV BB 7 R A K MR AR 5635 T 5-YR DRV 0 X v [V MR B0 A AR K S

1 #HERE

1.1 B#H

FEXTEFRIFT 2007 £ 4 A 17 HEHIWARAFLILE EFRT 9 o’ KK P . BFHRG . UDIEEK, K
B 12~13 C ;8 R RB S IG RUDZ, EXTIRAE R 80~ 1000 B, HMAEHE .

1.2 FEMEEHRRMEE

2007 4E5 B 7T BIIS B ERETRBMFIFBA 2.8 M 2 mX1 mX 1.4 m)BPBEHFE P, KIREH7E
14 C, AR, MFE—BRIFEHBHZRW TR B, BZEWERR Y 34y, — 4Ll 0.5 mg/ml 5-
PRUEBEALE 9 h(0.5~9 AbHAD) ,—HLL 0. 3 mg/ml b3 16 h(0. 3~16 ALHL) , 73— EAXT R, KM
0.5 mg/ml 9 h A1 0.3 mg/ml 16 h #JHR4E AT IR P18 L B0 4 4 vk B Fn b 3 [ 4 & IS E B IE, B A S
HRH 6 H % (2008) Y SCHk . ALBR)E 2B DL B ARME K V¥R 3 Ik, B Tk A 16~18 CTHY 200 L S4LAR k.
LG BB RBRAMNE T HETHSR 30, T 3 MIARBE G —FHN 200 L B P aRE R,

WA MIENEFRER, 2P HE XYL B Dicrateria sp. TBHE R B Brachionus plicatilis , pd B
Artemia sp. TV SMED R A TR S (KABEE. HEXFABERARE S, BREBREE BB
B RF R GRS EARNLRE BT, B SRR I itT.

2007 7 A 3 H X EMEK K 3~4 em B, RAAFSAHS , B AR KR HK 4 EFH VIE(Visible Im-
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plant Elastomer) #1792 4518 (Godin et al.  1996) . frid G B EM S F E X MEAR T U &R RYP LR
MAERKSLEEEA.

1.3 mEERXN

T3 E1a1e BA U] WSSV JER#) H A XEF Penaeus japonicus , £ 50 PCR ML # % %E . B WSSV
FHYE, BT —20 CRMTA&M., MR FTR WSSV M 1A X8R R0RE 2 & 18 K/ 09 80k H) 8 45 40 1L 5%
LH R,

7 B 20 BB FRIC R AL SR AT B 2R vh [ X ERR 3R, 64T WSSV R SLE . LRBFWMT .8 A 10 HEELE
Bl XPUR 2R E A R AR R EMN 100~ 1% — R ERREHE. L hEELBRE, WA EERT L, ke
BMAELSNEGRENIFRBEETHE. AEISE 1 BXIFET- G, /08 1k, AFREL N B AT S E B
BE IR ] TR R OK 4 5 i FEFEAT AR IS B €0 L 8 T Bt R B R S 1 8] L 7 — 20 CIORGIRTF, LA & itk — 2B 0 7 .

HE . LN RARKES R, BN LRKRER AL 22401 C, BRY B SR BN KE & HR, 5
WHRMEE LIRS EN 200, LRFE/KESHM 10 mg/L HREIH TG H

1.4 £

bR ic B A R A0 28 B9 op [ X ER 2 350 B/ IR SR T 3 > 40 m* KB F b . AR E 3 A ER., &
PR B 2007 45 7 A 20 HIFIRE 2007 4 10 B 7 HE5R a4 5% 20 d &G RIS IR AR FAE.

1.5 #%ito#H

1.5.1 &REAsHIFHER MG £ FHti

RIS T8 SPSS 13. 0 ft Kaplan-Meier J5 ¥ AT AE 77 20 0T Al T 5 i B A 0GR ARG AR . X
kR TAESHAGE 1A (Nonparametric methods) , 52 R A ¢ B %1 2 8% 409 18] & E A9 A 774 R (B MATE 2
LA B [R5 577 08 B A 0 B R BR AL 114 ¢ I 20 B9 77 15 R L ORR 9 B BUETE 3 (Cumulative survival) , R
B AT B BE S A AR TR . O BB A 36 (Log-Rank) Hb 88 S [l 15 56 4 77 16 1 1) 1) 28 55 S 38k
1.5.2 ZXIbAstir A K £ F MLk

VL4558 A K % (Special Growth Rate, SGR: %0 /d) K 8 45 4LUF A9 4 KOFE B, HoF B s F »

SGR=100X (InW,—1nW,) /¢

K Wo ()R W () i3 IR FEA LR BRI R AR TR E, ¢ AB R B E R, £ME KB B
AR SGR (925 B R S H 5 SPSS 13. 0 7B E H 2487, SGR # 7 H 0 i b2 R IF%
¥, R LSD F T2 EE . SHENE&ENMRBARK AEEFHANE T 20 ER%, FR A
W ESREEARFEB TR EMREES.

2 HG#R

2.1 {HAKIEA WSSV B 77 B E By LE 3

BGEI N 8 F 11 HITLEF] 8 A 20 HES R . LR X HFAE RS WSSV 543 SI7E 42 h(XFBB41) .43 h(0. 5
~9 AL PR ) 45 h(0. 3~16 LLFHA) F 4 H BIAE T, A LB T B FFEE 162 h(0.5~9 4L FHZH) F 208 h( X} B
0. 3~16 LEFRL ), FrR XUF A4k WSSV SRR IE T A B A7 5 A R 77. 99+1. 83 h(FH{H + 4R
B, BTG RILE L.

F AL P B Kaplan-Meier 773555 3 MR I 41 7736 BT A6 00 A U IS v it & i A
1 fR . R EUB KL 50 (Log-Rank test) Xt 3 MARAFE I E M ERBEEFHTEEERE, HERnE 2
FiR. 0.5~9 AbHRZH (0. 3~16 &b 320 A X BR 40 77 35 B (8] Z ) R 774 B 28 25 5 (P>>0. 05) L 7E A S0 36 S 4
T, 5-15 FR W BE B A0 B TS BE A o E X MR Xt WSSV KB B A .
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Table 1 Survival time of different groups after being challenged with WSSV

N R 14 3 5 A [F — % npl D
. SR -1 . i ?Effﬁﬁ%?i?%hl‘lﬁl ﬁ)ﬁs '~%F~§b%?fﬁlﬁj R Wﬂﬁi?ﬁﬂlﬂ‘%ﬂ .
Group Animal number urvival time of the urvival time of the verage survival time(h)
animal that first died(h) animal that last died(h) (meantS. E.)
g 4
papgikl 105 42 208 77.20%3.71
Control group
—~ 4
0.5~9 ab 3 105 43 162 74.5742. 88
0.5~9 treated group
~ 4
0.3~16 A HH 105 45 190 81,4542, 98

0.3~16 treated group
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0. 5~9"BRLEHALL 0.5 mg/ml £hFE 9 h;“0. 3~16"F/RELWHALL 0.3 mg/ml b 16 h
Note; “0. 5~9”shows treatment with the concentration of 0. 5 mg/ml for 9 hours;

“0. 3~16"shows treatment with the concentration of 0. 5 mg/ml for 16 hours
B 1 R[E A e B L

Fig. 1 Comparison of cumulative survival rate of F. chinensis at different time

R 2 AE LB HEE A E A R

Table 2 Pairwise comparison of survival time between treatments

%} B8 Control 0.5~9 0.3~16
K %77 ik Test method 4l Group HUrth PR Il B E + 7 PR
x*-value Significance x%-value Significance y?-value Significance
st B 4]
R R — - 0.527 0. 468 0. 406 0.524
Control group
g ~ 4
kL 0. 5~9 4t 0.527 0.468 - - 2. 884 0. 089
Log-Rank test 0. 5~9 treated group
~ 4
0.3~16 AL A 0. 406 0.524 2. 884 0. 089 - -

0. 3~16 treated group

2.2 HABWAEKIEER

BL7 A 20 BFFHRIR 352 0 1A At 18] () 2 J1 3 P AR AR 07 50, BIFFT 5- R B s e Ak 38 2 0 %o R 4L b [ X R
B RE, R, I 2./ 3 T . P E IR IL EIR FRA, X R4 0.5~9 A AKK AEER
EMETF 0.3~16 Ab¥RH , M EIRFSE 20 d i, N HAKRK AEHEERTHE. BRFF OJdFH. W
A RbER AR R ER B S T X B (P<C0. 05) .
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Fig.2 Mean body length of F. chinensis
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% %} BControl

0.5~9
0.3~16

in different groups

r 16 hours;
ignificantly different( P<C0. 05)

ERFEE 1 RXRITHEEE 20 X,0.3~16 4
) 3 mg/ml £b 3 16 h;

A EERKE(SGR) BEKT 0. 5~9 L HA XTI (P<C0.05), MIEFSE 21 RFHB EEFE 60 d,0.5~

Fig. 3 Mean body weight of F. chinensis

in different groups
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Fig. 4 Special growth rate of F. chinensis
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BRARBEP>0.05), BANLKLEP, A MEHAKK AEAMKYEEZS THEAKK EKEHE KPP
<0.05), BELIEE RN, A BEAARK AR EHEY B ES T XA (P<C0.05) (5% 3), LB 5-JR JR Mg be 4k

S A R BE B 3 R T B AR KO (P<C0. 05) , TR 7 61 d ESLIA5 0, 4 ¥ 40 5 %4 BR4A 22 [6] SGR WM
FEH] BB X A [ o MR A AR TERS

9 ALEELAM 0. 3~16 4L 2 (] SGR AFTEBFEZE 7, MMM BH SGR ¥y B E 5 F X B4, B p A 4k 28
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Table 3 Growth of F. chinensis under different treatments(mean+S. E.)

. % e L. g,g K H 2. 1.
A oS MEKE Fi ﬁi Fi ﬁ% Dail e i%J&fbd Dail ﬁiagkwd
Group Inmal Iength(cm) In]t]al We[gh\(g) mna oay ma ody ally increment o oay ally increment o oay
length(cm) weight(g) length(mm/d) weight(mg/d)
T BB 4]
. *f FR4L 0 0 8,350, 08k 6. 9240, 20b 0.6340.01" 51.98+1.52b
Control group
~ 4
0.5~9 4biHLl 0 0 9.4740.02¢ 10.1140.07¢ 0.71-0. 002 76,040, 562
0. 5~9 treated group
—~ 4
0. 3~16 AL 0 0 9.4740.03* 10.34-+0.10° 0.7140. 002 77.7440.772

0. 3~16 treated group
MG MR ETAER I RN 2K EE,E X H0”

Note; “Initial body length”and “Initial body weight”showing body length and body weight at the beginning stage of the experiment, defined as“0”

3 it

3.1 S-RFRUEENE X A E X iR % MR i

SAREFRBELR WSSV BEMFERE., PFRRU, —E B #5815 28 1 BE MU o [ X R 59 4 5% 88 1 70
WSSV HFERE 1, AT E WSS ol i IR BRI SR (Liu ez al.  2006) ., TEREARTHIERT B EX
WSSV gmE A, HREEEA R pHXIBHSE  2001), /KIBTHE, WSSV 72 % 4R (4 py i 18 54 bR, bk T
WSS W9 & 4 (Jiravanichpaisal ez al.  2004), RBEFH % (1996) X AN IR EE T p EIX SRR LI P LB 17~
19 CRXTHF WSS &AM SALBE AR 17 CR WSS EXTIF RN BN RIKRE. B4 BHERERE
50 v B AR 0B 3R KOF , AT SE R WSSV Bt SR 30 v XHIF A 7718 R . BT BG 55 (2006) A 4 Ff 1 sl 48 W2 ARk G
WSSV tHiF, KB MG MARN T LB ERGRBFEE. ALK PEMNIFYL TR~ MF 4, %
B it A AR AR A KR AL HBR T R FERA R RS TR RN B R RS RY
W TR T RIE,

WSSV BRYL LR AR E 5P EMIFYAHEEERNTE, FHRXEQOODFERF R BERET X REH
PREE T . G RFEA, ARIR A RZEHETERBE, AARIFb AP & G 3 in I B8 T H A
IRHh, B WSSV B X e [ X UR AL P22 T . I AE A SEER A I, 77 16 3K R 100 Yo Bt , 1E B 9% 2 XoF it R A
YEFR WA I B &, fi 5 S0 B A Ja) i 4, o [ W AR UL (1) WSSV IR B TE R K B M E M B B FET-.
Bt & B ] S R A SIS R— R T WSSV X o B dF i 75 FF B, 59 — J7 Tt 4 B 7 A o (] o
W E XTI WSSV BHEHLRE Sy . A S5 R A Kaplan-Meier J7 85 %t & A~ B[] 4077 38 B #1750 07, R R X8
BB (Log-Rank tes) XA FHAIAFFIEB AT 2 BB E ., 45RB/R, A 0.5~9,0.3~16 % B4
WSSV B YL 44 778 B 6] 43 8] 77. 2043. 71 h.74.57+£2.88 h #181.454+2. 98 h, “H XML R KB E (P>
0.05), FHAZEAR LI KM T , 515 IR W% 0 H A BE 1B 3 7% Wi o B Xt 4R X+ WSSV ik .

3.2 5-iRERMERE X A B X AR 4 K AR

FAAFBENLEPENIFZEN B EERERBETRERBUERN -ERHNHTRWEE. H
Shgg F 20 40 60 4EAL N B O T3 4T b 225 A8 4b B8 (Kirpichnikov ef al.  1981), & B8] FH 4k 2% 55 70 7 4b 3
BEENE T, A YN AE R B ER S, P LSS E A BBOR B BERREY , HEKBEET
X BB —£5 (Tzoy eral. 1973), ASLIFIF 5-1R REESE R IFEZ N LIS EI BT R R 0PI R BUEH B 58
fei] 4rb B v [ X R A2 R O L AR B ep B AR AR R . X H A KRB R B, A A P B XTI R K R E A Y
KEEBFTIE,ERSAMMU, XHIEASD AR, AR EEMRTEEHELERERF(MESFEY
BEHMEEDSEN WERBEENES TREARATHENERTRHBER, Bk, 5-1R IR % KRR H# 4/
] X ER A KL (B AR S AR R B A B i A K B RUR AR R R T A,
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