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1 MESTE

1.1 FEkKR

20154F6 H5H, TR t2R A3EMN ARG
X, 5Em9~11cm, Bk 398 . TCHUBN 1 Y
AMEAERZEDL, koA, HHRTHRMTK K™
HRRAF ., BFEAEAp, AW (Mactra
veneriformis)F 1 4 Wi (Crassostrea gigas)VE R 1F
B, H#ok2k, BR#ok12, EERS, Kk
H25~26 °C, T H29~31,
1.2 X575

FIEA MY KA A2 B, 201546 A
100, EIE/= WA A4S, BR4% ™ F %3l MAH
b BE . AZHC ST, HoK2k, BIK
Bok1/2, HERA, KEN25~26°C, HEH
29-31,

1.3 §Ek

BRAS = IS, AR T 0 O A% R R O 4%
HE Tk, ARG M, #17k. 6H30H
TGS A4S i Ak B, B4R
T N RE, TR AR OIS iR R
BRAS AR N E A, ki T, HioKnkR, &
WHK12, HEFTA, KR HN24-28°C, HhEH
29~31,

14 %hARiEE

225320 AL, BRAT IR i 4h B 3% i M B
R e ok, Rl 4R 200 H B 4H
ML LR, WIKEEARMIET-HAK,
T WA N4 mx<5 mx1.2 m, IREEH
EEHIA0S /ML . ShiEE S, Kl
HEFP RO, MEBEM/NERE, HRIE
3, REESIMAK, HEMHEH3.0x10MmE
6.0x10*0/mL, HFk2k, SRk, Hk
B P4 0 Bl 4 B A e ), A B8R 200 H
6, HIEHIH60E MAE, LI {fH i s rh
1) 5% 1 F1 58 46 U (Zoothamium sp.). 7 dffl 1IR3,
HETEA, KR N24~28°C, T H29-31,

1.5 XR&

6130 H FF LR AT R, T kAT B2 3R 4
Bk IgE, K/N1200 pmAEt, BWERK
ik, BT RAT. FH6AN120 LAY RS HEfT R
HISEES, Ar 24 (B AL R R4, B3
B A SE6 A A T i AC70 LER [ U0 3E Hh (4 397 6 9 7K
F110 000~ FRLTBRIF R4l L B BEZEL AR
70 LI E V5 8 555 1 7K F110 0004~ k21 12
TR A, REEE T, X IR ARSI A #R
AR DLSE R SR A 3, Bk LK, &
WHK12, 2RMFEA, KR HR26~27°C, T
$129~31,

1.6 THEEF

TH3H, S84 k20 12 iR i 4 I & AR
FAGER, JFREAFIBE T B, M2 F
SR, SCE AR A 100 LT 1T IR
K, FRC W B A A R HE DL R DL A B
LR DT 0, FERELLL R DL b A K R
DUR By b A BERE DL R £, H#K LR, BiK
K12, #EERA, KE 2728 °C, EHEH
29-31,

2 HHR

21 ZHIEE

W21 W2 4y i DA B 4% Hp R 4K 1 R B A V38 4
B, ARG R RN B (E D WKL
A BRI AR 230 d, WAk HE Ol A B B 4
FC 29360 pm, TEIE S HUATH(0~12 d)E KK
e, HE T H#EK21.8 um; PHIA3~18 dEK
W18, FEE P HEKS um; 5 HIA9~30 dEK
e, FEE T H K 46.8 pm,
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Fig. 1 The shell height growth of the planktonic larvae

of R. venosa
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Wik 21 B - e &y BT o8 A Y, R R e
11, AR fok s o 1R 58 11 Ao i 3 B 2T BV 7 4 |
B AR S A HEIR (BIRR-1) . SCEe 4L i A B A U i
BT BRI KIS, 55 LR BKLT I8 e 4l T 4 21
B, BRE NG Y%L 9%, F2RMAERRE
H}926.7%+3.4%, FE3R ML F N 38.9%+5.1%,
AR I AR N 40%£6.7%, BRLTIE R4
G AR ARILALE I, X IR rhfikar g gl
BA B AMETSHASE, BEEHNEED,

R1 BROABFHHBLEER
Tab.1 Metamorphosis percentages of
the planktonic larvae of R. venosa

Bk AT 20 e 4y AR 3%

Bt & F R A4 metamorphosis percentages of
days after placing the planktonic larvae

substrates SEEOA pugice:h
experiment control

1 8.9+1.9 0

2 26.7£3.4 0

3 38.9+£5.0 0

4 40.0+£6.7 0

23 THEIEES

TE B A UUIE M R B Ik B 4 dJE, S
06 4 Bk 2T BB Ui 4 U i AR TR Sh A R, A
A KRB IR RS AL, B LR L AR
FURGRE | A LAY RENR , JF 4R Bk A REIR % &
BrEf. MBI E SRR, WA K HE 0
A4l D1 52 F A BEEH (Scapharca broughtonii)HE I
B S KA SRRE SRR I ARL 45 SR R IUE
YRR & R AE e DL 52 (B R-2) R (P -3) |
TE W AREE T ol DLW gR 2 ik 41 SR HE IR B K 4 s
HEVURREREFED] . AL AMT, REsPhk
TR Bk 2T SR HE BB A KR (B 2) . AR AT 8
d, MR TFHHEKS6 um, MEFIXIF
1, MR RKERE I, o~12K, mETY
H#K 136.4 pm; 513~16K, %EFH HEK
3073 pm; F17~20 X, 7o T3 HHEK 4458 pm,
kM, HIBARKSE Y, BXWIBEHY
MR R ERR-), B HERR-), TEEE
MR AR, B e, S5 RIgm
LL(ERR-5).
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Fig. 2 The shell height growth of

the juveniles of R. venosa
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3.1 BKEOEF YR ETSHRE

VB VE T HE B W B B A8 2 (0 A R T DA E
P B R BTAL,  SEmaR B A RCR Y, AR S
RMEF, BRI A RN E A S bR R R
B3SRBS BBy kAT 38 0% i 4 du Ak F 418 2
Wi, K/N1200 /ey s WKEDERVEIE 4 U R
Bk, PUEMMESE A BROIBRRED K H
VT 7 ] IR A Fe . DR T K AL BB R I 4 U
AR E S, BRI EEEEREND
9o BRI GE kAT IR 4 B ARSI )E Sk
B KR, witefd s, BRik, B3
PLit BRI ol B A . RSB, Bk
e M AEIR R, Rk, HRREAIE
WeRe Sy, MEALE MBI, ghilizghFE
SR, ANREHATH A ES . Harding! )8 T
Wik £ B2 i 4 iR % B B4R 2 R s s 1, AT
AT AR, SRR 8. BEFEUEN,
ik 21 922 &)y ¥ B 2 A8 25 B A9 72 5 B R T 1200 pm,
FE /T 1200 pum A ik 2T 877 T 4 SR BE B 5 AR
Do AT, AMITEBL, AR A TOERAEK,
F H 1000 pmZeE A5 (AR -6) B Fik 21 08 27 3% 4y Bt ]
B G AR O HESR . HEM AL AR AT, Fk4riZ
PRI 4h BT LR 72 B /T 1200 pm ik 17 25 2R
A, BEAANTEHSREY, B TFHRATER
VR, TG T T Wk 4T R 0 4 AR R A S B
TOES, FTLUER T 4 b 35 A8 25 A B ]
32 METSSRMEE
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R NKEIRN L E HHORRI G . ARLBRMT,
2 Wk 1R i Al 1R BB A AR AR A AR A,
B UUHE M b BB B K AT IR B ST,
ok 21 W2 P 4 4y HUER 1K (4 T B BB A S
g, FAR, WEESHIEARLE R, HELS
FRNA0%, IR, JHIE V08 1t B & ik
Fr B AR 0, BRAD R i 4l B A ) B
iSRS/l g8

S Ead TR D One NI T SN SE il g)
HRGHMIR, TEL RS, WdEy
PEAHRL B0 Sh A PR U0 T BT i K
AT BB A Ik 4L M B P R e BT A A S R R
AT LA R A M A RS R R E S, W
A] LU #0375 T ok 20 02 4h U AR RS o bk
TR, I PR T KA R A 4 B AR A
P s iRl SR MR RS Z M.
DI BBKLL RN T F i, 1 4h U — R
G /NEREE M B A PR EORE A RED 2
WA ARSI PR BB 3R, T E KR 2
8 M I 8 B K, DA A AR D £ MR 9 U 4 e
B ARSI BB IL TR UL

3.3 BRLIMEHERIES

o H kB, BRJTBEARNIR (Babylonia
areolata)™ . Je IR IR (B. lutosa)™ %5 HiAh IE & 2
FHAL, BKEDMEHE SR A ICRE /4y > P, AT LIFEHE
PR L K T 2SS BE RS G BR S L B Ak
IR EREFE2s , RABIK TIEMIEN . A L5
R, PR A R W RE DL Y B8 DL 7 i R
R o5 S RE DL A 0 R, K 4L SR HE R RT L) R DL o
AR AR by YR, A KRR,
stmAERKHEEE S TERGRY . BARSMN
T, Bamsgiiihe—sH, 7TH KR EmE
W R B AT 7 —9 H BY, R B A I Dy
6—8 P, FUMLHEMIZE A R X, KA Wi I
IRk RE DB A VT BE R MK AL B v e e S
BRI RL . B KA PIESE T IKLLIBHEIR B &
B PERE R PR 1) B AR R AR R e TR
YR ERL, HETHERKEDR, RIEE
Sy, B HKBUEAL, W UK 2T R HE R
BT, MIBAKEIS mmfE30d. A5,
TEME R BN & B DL 52 b AR A e HE DLAN I 5 |y
LR DL, KR ESEM, Ao K EEA
W, MEBAEERE, mEMEBEEKES mm
HF16d, HKEH,

ASLE S T BRLLIR A B F R p 4l
Bif AR R AR A SERS, FREN T IKAIRFE RN T
WREPEERNER, SRR R, T
HEVER, BEB N LG MK BB AN T H
SR AR LR BTk
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Studies on larval metamorphosis and feed conversion of Rapana venosa

YANG Zhipeng, YU Hong, YU Ruihai, KONG Lingfeng, LIQi"
(Key Laboratory of Mariculture Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: In the past decades, the natural resources of Rapana venosa in China have obviously declined because of
over-exploitation and habitat destruction. It is very necessary to study the artificial reproduction of R. venosa for
recovering natural resources and meeting the demand of the market. However, large-scale artificial seedling of R.
venosa is still hampered by low larval metamorphosis rates and feed conversion. In order to solve these problems,
larval rearing, spat collection and juveniles' culture were systematically investigated in the study. The results
showed that in the early stage of the planktonic larvae, growth rate of shell height was 21.8 pm/d (0-12 d). In the
middle stage of the planktonic larvae, growth rate of shell height was 3 um/d (13—18 d). In the late stage of the
planktonic larvae, growth rate of shell height was 46.8 pm/d (19-30 d). After being induced by the fresh seawater
from the precipitation pond, the planktonic larvae began to settle and metamorphose on the first day and the
process of settlement and metamorphosis ended with 40% of larval metamorphosis on the fourth day. The
juveniles of R. venosa can feed on spats of Crassostrea gigas newly settled to the scallop shells and spats of
Scapharca broughtonii newly settled to the monofilament nylon. Growth rate of shell height in the juveniles was
65.6 nm/d (1-8 d). From the ninth day, growth rates of the juveniles obviously quickened. Growth rates of shell
height were 136.4 um/d (9-12 d), 307.3 um/d (13-16 d) and 445.8 um/d (17-20 d), respectively. It is suggested
that the competent larvae of R. venosa can be induced to settle and metamorphose by the fresh seawater from the
precipitation pond. Spats of C. gigas and S. broughtonii could be animal feeds of the juveniles of R. venosa.

Key words: Rapana venosa; juveniles; artificial reproduction; settlement; metamorphosis
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BIRR Ak SRHERR
L PSS B HE SR (1200 pm)s 2. WEREZE B LS EEORMEIR: 3 IR ZERD A B AESR: 4.3~4 mmBGHEIR: 5. 7-8 mmETREAR: 6. I AEAS A i

$2(1025 um)
Plate The juveniles of R. venosa

1. newly metamorphosed juvenile (1200 um shell height); 2. the juveniles settled to the scallop shell; 3. the juveniles settled to the monofilament nylon;
4. the juveniles of 3-4 mm shell height; 5. the juveniles of 7-8 mm shell height; 6. newly metamorphosed juvenile (1025 um shell height)
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