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B B8 L0 WA Penaens vannamei YEIFHEAT A TR, 23R, =<0, 4. TRT FESILER
T L X 2 A AT AR ES R S ch T, & MORAK @t B EREE 27~ 28, HEHAREA R A
HEHFEAF. AR 205 B, MR 20 101, MESFDIRRIEIARG 34 , tERREDFBIEF .6 -7 4 700, HAZH, TR
JE 230 d, ZEFH IR RBA . B R A SR IS Y, SR HETT T 460 d, JClHEAREE 456. 7 HAL MR 24K
B LY R T B R 137 4B, BT BB TEAKAR B R AR A R AR BT 4%, TR 95% WA AN, JLRKZ 50 61 I KL,
FTHHSRHEY 44.5%, Kk 251 TR, SHEOTFEBEE D 01.2%, B&E87. 5%, XPEELTET
R S AR IR T A, TR RO, LA B MR A IR A R L A B R A R I RO SE R I

¥R

SSHEIR e S I RTEF (LA ) s PERR LR 250 40 R
RS :1005 - 8737(2002)104 0335 - 05

AT (959.223.63 SRR IRAD A

B H SR ( Penaeus vanname: ) ) EFH £ IF
H 5 ERIRE IZ SRR H At JLA HF 0 o B x 4F
(P. chinensis) XU . monodon ). B B-XHF
(P. japonicus )BARAH, HYRHBERITHE, £
ALES A4 THREZR. 28K, Bit, e EE
ERA TR E Rk AR,

WEAMEHERREREREBRHET,
R 7Em O RS0, RBTFRER AR O M
KRR &4, A TRE K, IF BOHRC & KIEF R
95, {9R 3% 15 X UF 7E EOb X RE MR P B0 SEAL ., S
WAL, AT 8 & R A 8, Bt s X P
6 19 X B 7 P o) G, BT R R 36 R ER TR K AR FR
FHPOEREE . ER. 0, A, TEAEEN
M, b A RE AR R, TR R RE AR
AR

R EHM 2001 - 08 - 07.

ELIHE. I REHEMEEARERE (RAATF00)B1
18 5]

AN L D957 ) AL HE B+, MRS SN ERAE
HEWMFWR.

1 MRS

1.1 FEURSER

2001 43 H 20 A M) Rk H B WA £ IF
205 B (BEHELL R 105:100), MRS FEE
12.5—13.5 cm, F¥IH(12.8£0.43) om, FEHA
25 g HEUFAEHYHK 12.3-13. 4 om, FEH
(12.6+0.35) cm, HhE#) 24 g,
1.2 FIMEFRAIER

B AMIE L m, M H17.32 m? MR
g, BERET AT, 12 d SHMEIR RS S IR A 1)
BxF R, WS MM O I A ] — b (e AK R 50 -
60 cm), HHM R RE. LR, RAFHEH, Wk
MESBROEREE, KEMAE12:12 h BHEA
B 500~ 600 1x, Mo b W4ER8 %, BT RFK
B, &2 d Bk 1 KIFR R RIEMEES, F
A SEMHR SRR RERB K. TREH,
P T A A e 1 O 0, R R oK, A ST
20 cm. DEBFFES, BHRE S mg/L B E, KR 27
~28 C. Y 854 % { Nereis spp. ) 80% I 45
Y% ( Sinonovacule constricta )20%, B H 7:00 H
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17:00 %0 1 I, HMWE FIMEEHN 5% —~10%.,
1.3 KEHFRREZK

FEET TR O M O e ST 4, K
EERE L, HIEN 12, HE T HX O Rk
HITFEAR TS, £ A, EOA B
KBENRAKLERT 2728, SHEABRIES
B BEEK 0%, B MAHFHEAR TR,
PER B - B EH R SR 1),
1.4 FKEAEEREE

HHAAK G R HTRTIR 48 h DL L, BRET A
b 8 A ¥ A IR AT A, v kR PR A K (9 T
A Y ), B AR E 2728, MAH&E
e R (10~15) X 10 * g¢/ml. MEFEFIBE,
FE 24 h KT, H Nap$,0; 258, BREdE R
TSR &AL

BX L4 800 MAK KR pH.COD. HEMIE
TR A PR, AR 45 D28 R BRI BN Bk iR
T,
1.5 BRRGFEEMPL

MGEIF /=82, B £ BT RG4S 1 W,
224 h (&3, BRI BT/~ BRGEHT 2R BRI 48P,
ROR R IEIR A bt KB, TEEM
B, WeH a0 B M40 TE 8 A A a0 sE
FER] 100 B R4S AR IR, 505 BLA WL HE th 7 1L,
FALRMRRE 28 ©, B SEFmME, 05
XK. TR LTHEETECRA 100 mL $5
B, 80T 3 4, BOE S, RIS K ERE B

B B B B T AR,
1.6 TERREEREMAE
EMERF IR B LA S, & K0 MEYRAE B K B
B, 7 MRYCR, prERet A, DL RS RS RTL, S2 e
MESFRF S 4 BT - TV), MAKBE Yano!?],

2 &R

2.1 HEREH

4 712 BEMERISHAEWEN o8 BMERITT
PMIRADERFAR, FRAS4d W4 He HRETR
BEH MBS ETRMEI, 4 A9 HEEEH 08
(F2.3).,

WESFLIRRER ARG 55 3 - 4 K DBl ALE B 5N LI
HEE. | ARTHAEIR AR A3 20% K4,
miB, REET - NHHEHEICETERM
30% . MENFFERTIRMANG 2 RIAAH (W H16 HE 4 A
20 ) R EEEN | MHE. DIGREENT
B, Besd K2 84 RAKSs AMNEBRLERS
RF] L AR, A 2 IR ShRID I RHE R
MEAF RS e B, IR EAME AR =R IS, B R W HL, &
3-S5 AdMEEREE, R ARAT, AN~
FFRBEEEAAT ROHRETH, —&5~7
dJ5, BESKT R TR, RS0, BEREY
(il EEUF— MEASSE B, 5 W e AR A 0 H 3 [ i B S 7
&,

B
A Troadm. MBI, oOf(732mt, M tm.
B: B, By RLERUHA. AN o) L0 R b 85
(100 B ). By S8 10 A0SR SR AL en 28
C: EENLER. G F00R. o TRLDEE,
Cy: WA, Cpc BLBMA.
D: AEEN. WA, THECH 1000 W
(B waterToh 1>, %533 UVI2AS).
TE B M1 C, SRAL a7 RUBCE | - AR, ik 2 vh,

S PRAT B O B (] R HSBITT 810k A A L ER KRS
#/42vh, 868 h X
DI #KR, BECE: SRS wDM. fEH k.

Legend
A: Hatching tank ellipse Tm depth, 1732 m*

B Eggg-collecting case. An cgg-collecting bag is
set in By. Ten layers of polythene nets are set in B,
(: Biological Iter.C;: chinoptilolnes, C,-plastic balls,
Cizzeelites, Cy polythene net
D Germicide light UV-light, T 000 W
( WaterTec made in 1JSA. Model: UVIZAS) |
A diving pump at 2 th of flow rate is set in B and B,.
The UV light is set at 810 1Wd and the whole water can
circulate once in 6-8 h

M1 AEHREETEE
Fig. 1 Sketch of recirculating system
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AREB R EM456.7 A, Hep319.7 5y
BT 4HI0HESHSH BEZE. sHe H
=5 B 17 H=00137 L, Hb 25 el hR(#E
V. FHHRAFNRMLES 20 KESH(4 H 20 Hel
FOR 1 TE% FResig R EERE &
MR 3~-4d, HolE), B KIEFTA=0, IR ER K
2.6 Jib, BN 20 e, T ARRE E A5
i/, HRANER - EF RS SHF, i B g7
RO, R T R RR, EWE, W
AT ERANEESR IR A R R E, TR EIFE
FEEE 23 R,

2.2 FIFHITR,ZE

B3 B % MR Y 28 AL 2 Ak T ME EF B 3R 53 A

G, TEXEAEAER -2 WTWERERPS, &

deweloped ovary

L B f Ll
Todal rirmber aof slrimp wilk

Mimr

i5
o |
.ﬁl I‘.I.I.I‘I
30
20
o 12 L 16 18 20 M 26 2 |
i

WHEAETEL 6.00 245, KNI et, 8 REA, HEIF
R IR AT, Wah o L AR, AR L
fir F MEUREE AR T 0 1K AP K, 2 -— R ],
REXWAGEY. BERBEFEM2-3 min, &
BN Yano B 41Uk, HESF 5 55 |, Hrldr
HfE, B O JE 4 O BA T AT 25 3~ 5 3 M)
e E L. REA A, BEF & BSE 5, HEE
LB R, 330 1 X0 2 B) A 6T 3 R R
T, B F MENF R E AR, HIE W Yanol'FR
8 0 27 SR MEAT A R ST R BUAT M
2.3 SHRPHRGRHTNER. SRENFLE
MR ETERARIE 2 32 s A s ANE 1 Ikl
HPZEMEIM, ¥1 NS H6—17 HFEM. 2
LI,

Lik)

H #H Date

B2 BOENRMBENNEZERR

L TP
i

Fig.l Malwration of eyestalk shiasted P . sesmoes

HME Date

3 VIR R AR A R
Fig.3 Eggs spawened by eyestalk ablated P. vannamei
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T FEGRREENDEERPZEERMER
Tahle 1 Spawning, fertilization, and hatching rate of

P. vannamei

VRS ERR amw TG MR
. Fertilized 1 Hatching
L Jate Egg Fertilized . .
rumbers . rate Nauplius rate

May & 10
7 4
B 8

9
10 12
11 18
12 9
13 10
14 -3
15 20
16 30
#it
Tortal
F i

Mean

« FEEHRBEIEER, On the basis of ferilized eggs.

0.0 4.0 20

A

50.0 3.5 87.5
30.0¢ 3.5 87.5
5.0 2.5 41.9
44.4 4.0 50
33.3 1.0 33.3
40.0 1.2 30
37.5 1.2 40
42.9 1.8 20
530.0 2.3 15

o R e G0 R R O

[
n

137.0 61.0

445 25.1 41.2

AMNSEEMILRZE BAHNBTrNRSEE
SR I A I, ZSRAK, MRS 2 F B Bl
i, BREHMA L RTMEK ¥, THIHER
H44.5%, BB SRR DU — ¥ R BT Z R M.
SRR I IL K IR, Bk 87.5%,
Fa R JUR TR BEARBRA Y, (R MBI A0, fin_ b 42 5B
RISEVER Ao, SR IH A0 i, B4 PR 25, ¥
T B,

3 i

31 HREY

HEKEGRR, B AMERET, A ERIR
R R I B R R T AT, AR A0 59 AR
PZEREI~4 d ETFERIFHER,.6~7d 6
. SEEEECIRENEEAVTERAEE
MBS 7 d FPEAFERE RAEDL. BRI
FICHRREFHRAETFRE,

HEsh sl i R R S B REE A 4
BESAY, ZETHRT, WEBPREH DS
58 7 R, M R U, TR B AR A B B R
HFETHYHREFE Y, RAMELREN, Dk
G, SRR SR, RmE gk, B4
BHETEMTRENETHREF BN, BRT
ot R P 10 4 BEAL B DA K 30 5 F e i R e i

B, BED B ARG VT L i 5 R R R, B )
et A AR IR mF R L 0T M R AR B B
Wy, MERRRHENEHN L ERGENER
1, e B RA R T T R AR R ERE
M SR, HIER S E R R A R,
3.2 FREEH

St T4 R B T L (K o MR s, T A BT BR R
U5, PR & B A= R H G, 10 AR 0F A9 38 Rl FN 2
VRS, NHTESFIRWETBRTFRD 2
SHHIERE T30 d EEE KRB, Chen %L
I Luiz 25104 99 4030 40 0 B P SR M AR R e
RIG, 5 45~90 d 2 Z RN, 78 A )5 32 AL AR
TBE, KPR RMBTRMRG, 30 d ZBEHA
B, FERELHRA.

FUNTERBERAFESEGMERATRE
Ko FREHEIIFRERBEVIBRFAR, TEMNUF
QHEHE (DETRE, FHARFORRARE,
BER SHAFR A, 6T LIS RS EITE R,
AL EF MR, (2) NIRAESE, FR
RS RBRZ AR R AT, BIF T B
B, BEAFROFS B O RIS, HTHFERERRER
B, HBEEFES RENE" T HATEEN L
VREIREZRM, HEEFV N, BEBIFR
BRRELAR, FERARBEI A SWRELTR
i, R P S8 B — N I R B Th Uk Y B R
HF fr a4 R M, TR A A SR RE b, SR
Yano 21 8 T, Wyban A MR R AN
BRE AR TR S B T S AR A D, R ATK T
45 g, HEWFAAIRT 40 g,
3.3 KEHEH

Xt UE A EE K R SR B AR B
5 AR K B 3 R o xt vk ia K BLE ) T BT M1
A #FATAKARE, AXERELED, ARE
I P SEUF, DTG 36/ S P 1) 7 8 S R, 25 3 M 3E
Rl TRE SRBENBT, ATRERET
EAMTIEE, FREME YRR RBRAEEL S
Wb, BIEERBLRE. AAKERERRPERESE
BRRY £5 0] 40 2 35 WF 81 i A AT W ok 2 3, SRR AR o]
kosw B b, EWFMAEE.COD.pH.ERBEF
BEBREYE, DA TR RE R, 242
mg/L. X SHERREPEYEAHTHCHEERK
AR, ERRREE RN ERAWREA X, HR
B4 J5 T H o B RS A R R T R AR,
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Behaviors of maturation, mating,

spawning and fertilization in Penaeus vannamei

CAI Sheng li', DAI Xi-lin', ZANG Wei-ling', XU Gui-rong’
(1. Key Laboratory of Ecology and Physiclogy in the Ministry of Agriculture,
Fisheries College, Shanghai Fisheries University, Shanghai 200090, China;
2. Shencac Special Fisheries Development Company of Jinshan District, Shanghai 201057, China}

Abstract: The experiment was conducted at Jinshan estuary area near Shanghai. About 200 parents Penaeus

_vannamei (sex ratio 1:1) were cultured in a water recirculating system designed specially so that the samples did

not have to be removed again and again. The recirculating water was kept at salinity 27 by mixing the patural

sea water (salinity 9 — 12} with concentrated sea water (salinity 100 — 120). During the breeding, the culture

water was not changed. The unilateral eyestalk ablation was conducted for the female parent shrimp to stitnulate

the ovary maturation. Three days after the operation the ovary development could be observed clearly and one

week later, a part of shrimp began to spawn, but the eggs were not fertilized. One month later, fertilized eggs

appeared and naupliar larvae were obtained. During the experiment, total 4 570 000 eggs were get from the

spawning, but the fertilized numbers were 610 000 and the naupliar larvae numbers were 251 000, the hatching

rate reaching 41.2% . Over 95% of the eggs could be collected automatically through the collecting bag fixed in

side of the system.

Key words: Penaeus vannamei ; maturation; mating; spawning; fertilization
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