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ABSTRACT Using microalgae (SA), artificial feed (AF), brachionus plicatilis (BP) and
brine shrimp larvae (BS) , four diets including SA+ AF, SA+ AF+BP, SA+ AF+BS, and
SA+ AF+BP+ BS were formulated and used for rearing Fenneropenaeus chinensis larvae. All
fertilized eggs were disinfected except the larvae fed with SA+ AF. The survival rates of differ-
ent treatments were compared at each stage. It was found that there was no significant differ-
ence in the survival rate at N-Z stage by feeding with different diets (P>>0. 05), but the surviv-
al rate of BP treatment was higher than others (P<C0.01) at Z-P stage, while that of SA+AF
+ BS treatment was significantly different (P <C0.01) from others at M-P stage. The body
weight of 10-day post larvae (Py,) fed with SA + AF+ BP diet was less than that of SA+ AF+
BP+BS (P<C0.01). The WSSV load of SA+ AF treatment (10. 52+3. 3 copies/ng DNA) were
significantly lower than that of other treatments (P<C0.05) at P, stage. During the stage of
P, -Psy» four kinds of diets, including Ruditapes philippinarum foot muscle (CF) + artificial
feed (AF), R. philippinarum foot muscle radiated by **Co y (RCF) +artificial feed (AF), po-
tassium-permanganate-disinfected R. philippinarum foot muscle (DCF) + artificial feed (AF)
and artificial feed (AF), were used to feed the prawn. The CF+ AF treatment gained the grea-
test increase of body weight and body length, showing no significant difference (P>>0. 05) from
AF treatment, but with significant difference (P<C0.05) from the other two treatments. The
survival rate of CF+ AF treatment was the highest but no significant difference from other
treatments (P>>0. 05). WSSV artificial infection experiment showed that the accumulated mor-
tality in all treatments were higher than 90%, with no significant difference among treatments
(P>>0.05) .
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100 H 0 45 32k 0 I 78 43 B e 5 oA M M B9 UL AL 5 v e TR B0 Ak B4 77 9 Oy < AR R S G AT R WL VR B2y 20mg /L 1
R R PR W B 10min, SR 5 T4 UE s Co v SHER MR IR 1k - JEAE R IR AT R WL R %8 1kGy/h 1% Co
y FERGRIE Sh(m 5% 2009),
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Table 1 The diet treatments for F. chinensis larval rearing

HORAI R 3 W-HR A IR 13 BRER AR 2 -fF 0 100 FFUF 2 33-f74F 10 3

21 B Praiis <14 I 2 4 ) !
T E:DJJ . {mzl{kzj]ﬁkz )ﬁﬁ {mZ'{j(Qsﬁf;Z )HJ:'I Zoea 3-Mysis larva 1 Mysis larva 2-Post larva 1 Post larva 2-Post larva 10
ea oea
reatmen ¢ ! ’ : (Zs-M)) (M,-P)) (P,-Pio)
SA 910" /ml, SA 1810 /ml, SA 27%10*/ml,
A" A SA 1X10'/ml A 3X10*/ml
/m SA 3X10¢/m AF 0. 05g/% . AF 0. 08g/% , AF 0. 1g/% .
J 4 J 4 J 4
‘ SA 3106 /ml, SA‘8><10 {ml. SA‘IOXIO‘/ml, SA‘IOXI(‘) /ml,
B SA 1X10*/ml BP 0. 52 4 /ml AF 0. 05g/¥% AF 0. 08¢/, AF 0. 1g/1%
M iand m
! BP 2~3 4~/ml BP 3~4 4*/ml BP 4~5 4~/ml
SA 8% 10" /ml, SA 10X 10 /ml, SA 10X 10 /ml,
C SA 1X10"/ml SA 3X10"/ml AF 0. 05g/K AF 0. 08g/K AF 0. 1g/¥K .
BS 20~30 4~/ & BS 20~30 4~/ BS 70~100 4~/
SA 8% 10" /ml, SA 10X 10 /ml, SA 10X 10*/ml,
FD 0. 05g/1K . AF 0.08g/¥K , AF 0. 1g/1Kk.,
D SA 110" 3101/
SA 1X10%/ml SA §10/ml BP 2~3 4~ /ml, BP 3~4 /~/ml, BP 4~5 4~ /ml,

BS 20~30 4~/ &

BS 20~30 4~/ &

BS 70~100 4~/ &

TE:A g%t BBGL A~D il 41 A 4140 20 35 + BT 1 (SA+AF) s B 24145 W80 0 33 + 48 U+ B I (SA+ AF +BP) 5 C 21 4% W2 80y 33 + i ot
+HCVE (SA+AF +BS) ;D 21 # W2 20 i 3 + pq 1+ 48 i+ i 1 (SA+ AF+BS+BP)
Note: Treatment A’ was control, A~D were disinfected treatments; Treatment A and A’ were fed with SA+ AF; Treatment B was fed with

SA-+BP+ AF; Treatment C was fed with SA+BS+ AF; Treatment D was fed with SA+BS+BP+ AF
1.6 #h#R N TREE WSSV 38

P, B KL M N 24140 55 i FH T B A ERR B (Visible implant elastomer, VIE) Y458 BIE47 7R [0
{6 200 25 OB AR B« GOS0 A X0 I J S 95 7 % 2 A DT 3 A3 6 R B R 4T B T R L AR
TR PR HCA 20m K U IR T 7d U ARALIR 60 FRXTURHEAT AT WSSV RS0, BRI 1 A R
W 24h J5 A3 URCE T 1L 00k A b B (B WSSV BE - i o [ H R ILPAD (10 Smg) . 6
41 CE 41 HIE IE A 19 50 R AL L0+ Smp) {5 14 87 JHC Al b S50 [ 75 40 R 8 £ X0 4 AL A o 2 8000 . 5
Uh i PR O BE T . % 15d J5 SE 45 R I Y B K I 21~22°C

L7 fmE®RNAEE

Poo X MR I 3 J5 A0 T X R AE 5 DNA $#21 K #58 PCR 8 #5 BXE 4T725(2005) ,PCR F=¥I7E 1. 5% M B
R HEE S AT H UK, T Gel Docl000 % B8 AR AL b e Hr s g 25 5 . P ¥R A A TagMan SZ 1 3¢ 5 PCR £
M WSSV, B4k J7 %2 B Durand 45 (2002) ,

1.8 HIEHZIT o

S R DL (R AR E 22 R SERR ) SPSS 17. 0 Geit B AF AT 45 2R 70 A . 75 ANOVA LR 55 22 73
Hr i Bl . R ] Duncan’s 2280 HOAORS 30 20 6] 22 57 . LA P<<0. 05 /E 22 5 i 3 1 AR v

2 &R

2.1 AEHEHES X o E X R4 (N-P ) B R R AR E R R 0T

FH 2 2 AT, SR PHRL 4 & SA+ AF IR, X B 20 518 SR AL 45 I XT IR G IR AR i R 2 F R B 2 (P>

0. 05) s A ] {HRHZH A % X IF N-Z () £7 15 2625 J A8 1 35 (P>>0. 05) , # it BP I XFIF 4l ik Z-P B 4736 22 34 5

FAREME BP 4, 250 B E(P<C0.01), Hi 1 SA+BP+ AF 41 5 £ M2 HAih 75 R 40 19 5T UFE M-P 7715 R

SR (P<0. 01) , W BP PRI A X ER7E N-P B9 4736 3R I8 & TR BP iR 4, 22 5 )
B3 (P<0.01),
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Table 2 Multiple comparison for the influence of diet combination on survival of N-Z-M-Py F. chinensis

5 PR AL N A LM i VP 7 1 NPy 8 3
T - . . Diet Survival rate of N-Z Survival rate of Z-M Survival rate of M-P Survival rate of N-P
m

reatmen combination (Mean=SD) (Mean=SD) (Mean=SD) (Mean=SD)
A’ SA+ AF 86.00+7. 2368 31.84+5.0573% 10. 4743, 1447 1. 67-+0. 942

A SA+ AF 83.97+£10. 284+ 33.67+5.9732 11.98+2.9742 1.9941.41¢°

B SA-+ AF-+BP 82.75+9.961* 59. 6343, 1340 78.11+4. 7310 19. 60+4. 34"

C SA-+AF-+BS 87.08+8. 6232 31.49+4.0702 32.65+2.950¢ 4,854+2.332

D SA-+ AF+BP+BS 83. 7049, 964¢ 61.00+1.378b 80. 8643, 771" 21.91+8. 60"

DA QA A A~D A R4 A VA 418 2 e + BLIH (SA+ AF) 5 B 21 # M8 2 i 3 + 46t + e 4 (SA+ AF+BP) s C 41 % Mg i
JiE 3+ ol LU (SA+ AF+BS) 5 D 21 £ M A 3+ p sl 448 sl + BE U (SA+ AF+BS+BP) . 2) b b 57 BEAR ] 2 78 18] 22 57 R 3% ( P>
0. 05 ) o A [ 2 37m 22 57 Wb 3 ( P<C0. 05)

Note: 1) Treatment A’ was control; A~D were disinfected treatments; Treatment A and A’ were fed on SA+ AF; Treatment B was fed with
SA+BP+ AF; Treatment C was fed with SA+BS+ AF; Treatment D was fed with SA+BS+ BP+ AF;2) The different superscript letters mean

significant difference from each other (P<C0.05). The same superscript letters mean no significant difference from each other (P>>0. 05)

BRI A SA+AF+BS 5 SA+ AF {4 %] 1F 5 0.02
FAEWGECH KA SLPR A 77 8 R K B LA B R R . i, L .
X G A T A PR 4 4 B0 P PR 4 S R L R ﬁioo&: OB
44 SA+AF+BP BfFIMAE L TH & SA+AF+BP &

<

+BS HRYAFEF (1), P 22 Rl B 35 (P<<0. 01D,

FTHFZ 2 Shrimp families

2.2 AEHEE AR E R X A E X AR 40 R (P -Peo )
VE B 4148 W8 3+ 56k + P2 BT (SA+ BP AF) 5

< EERBE
ERKREFEENRM D 41500+ 04 5+ 4 30+ T (SA+ BP -+ BS -+ AP)
:]’Hﬁ 4 *EF/EE*J'QEAE/J'T' ELIXTE_F ZL_. 50d %ﬁﬁ%?{\ Note: Treatment B was fed with SA+BP+ AF;

Treatment D was fed with SA+BP+BS+ AF
1 PR R G T b X R A 0 A
Fig. 1 The body weight of juvenile F. chinensis fed

R R LA — e BB (3R 3, Bk
CF+AF 20 Xf MF 4K 1 5 0 4 39 i de K, 15 m & 43 51
1.27440.735g.3.2594+2. 212 cm,RCF+AF A& 5
ARSI /N B A4 5 R 0. 947 40. 575 g.2. 717+

with two diets
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Table 3 Influence of diet combination on length, body weight and survival rate of F. chinensis

- ERTTTIR TRERER 5 — TR T \
papag |, SR SR I FEEK SR JEsa i 1R THME e

. ody length before  Body length after . . Body weight after . . .

Diet . ) Length gain  Body weight before ) Weight gain Survival rate
L experiment experiment . experiment

combination (cm) experiment (g) (g) %)
(cm) (em) (g)

K 1.417+0. 229 4,676+0. 380 3.259¢ 0.039 040.017 3 1.313+0. 313 1.2742 92.22%
L 1.417+0. 229 4.13040.478 2.713 0.039 04+0.017 3 1.017+0. 395 0.978" 77.22¢%
M 1.417+0. 229 4,13440.581 2.717° 0.039 040.017 3 0.98740. 369 0.948" 88. 34*
N 1.417+£0. 229 4,44440. 377 3,027 0.039 040.017 3 1.311+0. 312 1.2722 90. 00*

T DK g BEMEIE A T2 A7 R L+ B 4L CCF -+ AT 5 Ly 880 3 3 B 22 03 7 2 L+ PE M 21 (DCF + AF) 3 Mg 56 R 3 0 22 0 £ 2 1L+
BEU AL (RCF+AF) s N O B R BC L (AF) 52 ) LR T BE A [7) #5278 4 ) 22 5 . 3% (P<C0. 05) , A [l 3 3 7% 4L 1A 2% 52 A 1 35 (P=0. 05)

Note:1) Treatment K was fed with CF+ AF; Treatment L was fed with DCF-+ AF; Treatment M was fed with RCF+ AF; Treatment N was
fed with AF;2) The different superscript letters mean significant difference from each other (P<C0. 05). The same superscript letters mean no sig-

nificant difference from each other (P>>0.05)
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1.571 em.CF+AF ¢H7ER T |5 DCF+AF . RCF+HAF 4 £ R B2 (P<0.05) , AF H 5 Hih 3 HLE R AR R
(P>0.05); fEfR KK - CFHAF fl AF H S5 HAWAHZ R I & (P<0.05) , 7EXMIFFERE R I CF+AF &
55092, 22%) . DCF+ AF HAE IS /AR (77. 22 %) B J& 4% 2H SR A7 35 2 25 BN i 35 (P>>0. 05)

2.3 AREEMEAGNPE RN TBRRERRE T RN

2 R 4% PHORFH X IR N T e WSSV 5 ) BABET RGO I 2 AT B 4 K2 AE 3~7d AR HE—
A B RIET E . G4 4 SR TR BT SE TR . DCF+ AF 4 X oF RASET- R & MK~ 93.55% . ik A
RCF+AF 4. 55} CF+AF 5 AF 4, B T-REF 100% .9 H 2B AR B2 (P>0.05),

2.4 RERMNER

2.4.1 $£ X PCR ¥4 R
A H X PCR AR N TG 5 AU T B Poo £ KI5 358 23K A DL 1T 35 4 AN EIRE 20 A T X6 0F 4G 0 FH
Pk 93. 24 %,

12345 67891011 12 13 141516 17 181920 N P M bp

£ 100 PEE = = =
= 38 ~ﬁjﬁ7ﬁ:¥:£4i“4i
=70 ) 2 =
115 60 piz =L
BE 339 v
X2 A == o - P : .
e 30 Vi o P 1~5 O K 41 JEHESE R A R AL+ AL 6~ 10 O L.
ERR S T LA T 0 AL R 11~ 15 9 M 4L
3 G125 &2 6789 WILIBELEL BT R L+ BG4 16~ 20 S N 41 46 2415 N B 4

1] Time(d) e P BHAE X R ; M: Marker

Note:1~5 denote treatment K fed with CF+ AF;6~10
denote treatment L fed with DCF+ AF;11~15 denote treat-
ment M fed with RCF+ AF;16 ~20 denote treatment N fed

TE K AR i A UL+ BE A L 3 AR A s g A7 2 L
LA s MO A T A A L B s N BC I E L4 IR 20
Notes: Treatments are represented by K. CF + AF; L.
DCF+AF;M:RCF+AF; N : AF;E:Control
K2 RV S TR i EE AT
WSSV J7 RBULTH

Fig. 2 Accumulative mortality rate of F. chinensis

with AF; N: Negative control; P: Positive control; M: DL
2000

B3 N TR WSSV 823034048 5 1Y
3 PCR Kl 25

fed with different diets Fig.3 Nest PCR test of some of the F. chinensis

samples infected by WSSV
2.4.2 TaqMan & % PCR #&m 4 %
FIH & 69 bp H I Be i BRL AR HE i 14 c
# TaqMan 50 5 B PCR A9 FRIE 28 R4 08,
& 4 T P B BEZH (REWE SA -+ AT JE R} " m m W
LY fF HF) WSSV #7417 5 o 13,93 + 3. 64
. NN 24 Ny Ay A’ A B C
coples/ng DNA, /ﬁ ﬁ /I:E: *’l‘ gﬂ ( ﬁ} %U j‘:’ ;J& Dl“’% HELH 4 Diet combination
SA+BP+BS+ AF THEHH 19158 ) 9 25 #5787 &mma@x&%mwemm zﬂf&ﬂxfﬁﬂ’ﬂ{q&vL 0+ 2T zﬂ&ugm—ﬂ@{qﬁ
f24 10.524£3.31,19. 13 +7.25,25.43 £ RTEREEMA. D ERTIEARHR R RE(P<0.05)
. Note: 1) Treatment A’ is the control, Treatment A~D are the disinfected
13.33 & 33. 44 £ 16. 76 coples/ng DNA, Xd‘ treatments; Treatment A’ and A were fed with SA+ AF; Treatment B was fed
,Hﬁ gﬂ—t:f {ﬁ % éﬂ. Xd- m]: ﬁﬁ T% % ﬁ % %‘ E = P with SA+BP+ AF; Treatment C was fed with SA+BS-+ AF; Treatment D was
< 0.05), fﬁ ﬁ /I:H: iIQI. H EFI . % g SA + BP + fed with SA+BS+ BP+ AF;2) The different superscript letters indicate signifi-

AF.SA+BS+AF % SA+BP+BS+ AF ff d‘“m;e <P<T Job ;4 O y
T 54 AR[EHBH AT H E X IR I WSSV #5717 &
A WSSV ity it 22 5% A . (P>0.05), SA Fig. 4 WSSV load of F. chinensis fed with different diets

f=1

WSSV #HE
(Copies/ng DNAWSSV)
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+AF 5 SA+BP+AF.SA+BS+AF & SA+BP+BS+AF {F4F WSSV #ifi w22 S B3 (P<0. 05).,

3 it

3.1 AEREHASXHEXNIFGEEESLERRME

5 WEAS TR) VER 2 A 1 v X MR 5 0 B R AR R 25 AR K 4R SA+AF BRI X R TE Z DL 4%
2 A 15 RARAI , 5 5 R EL il LR A 0 A A7 106 %6 28 S bl B 3 3K 5 2R T 2 45 (2000) Y ATF 9% 45 SR — B0, i B 1
W SA 1 AF REEARIEXS UFE % R KE o 430 AR A — 5 18 2 K 5T ) 8, N TR 5 51 R K i AR
W FESCER I ], R ME SA+ AF ) X R 3% 51 K (AR ok 38 SR TS G o AN B R0 6 1 R R T 6 T LR
AAE 7K 575 Yo At B e 2 i L A B v Tk K B B e A K BRBE G 75 D IR e A ) X R A iR 9 A K 55— i
fief 5 AR A4 3R 40 T BB L XN A R & B A TR G XEIR Z DLRGT X AR AR R R R K SR SA K AF ST
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