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BmE AHE 5 DL B A A 68, 9 4 b (Spondylus aurantius) i AR, WLE T W AT Bh B SRR R B AR
B RAED MY R B3R, R T AR & T ARG R B 35 R B A fm ok v 3 2 ¥ 78 o6 T 6 2%
ROBH, FRET, HFEBCEIREREAL ARER T EREH, RERHA; KAKE T+
RA+E R R RAR T REETRRTEN, FRITRT ZH; HTRTTHENHE, RAK
BALSEMBINRY., B, 4G & DB, RH4d. Ga4 2 ff N, ZitsE 25274,
FARENARE N 28 CR 32 CHZ TR TEMRI, HAKEN 32°CH, BEENMHELTEREY
BF28C, ENFRAERUHERET, REXUBHNEXEELER T LEP<0.05); FEI#H
EMFMESEERE T, ERNRENHBE N AWM RREL, MEKANEHL T > x>
BBEH > BERMAN> GERUIENF. EFHAKBERXRE30d 5, BHSRMAS TSR £
KBRFEM AHRERRITFET RO EHRATEST, RETHREBRENLEINE, HRE

RANZYMAETEA THEN TR HE,
Wi, NTEH; BRBEE; BI; e
TEHS  2095-9869(2024)01-0194-08
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175 €0, 35 55 1 (Spondylus aurantius) 3 %24 7 T3¢
BT AR U R DA RCIE A A K MR B (T,
2011), VR 250G 8 [ 2 7 DL, A8, v g R i)
A R ST AR B A TR L, M & A A 2 I 2 i o A
AR (EMEE, 2014), G AR, Bl
35, SRR ZAR B, AR 1R W
ai, DRI, e i R A SR DL 2 —

T 2 DU FR R, 2021 4ET K D238 58 7
ol 1500 £J7 t, H, 4W5(Ostreidae) . i N
(Pectinidae) . %A (Veneridae)55 & FZFRIA M, & I
KIRF T RIY 78.23% (SKRENEAE, 2020; KRS

e e B PR A, 2022) HZ M, R D13
FAH AN 2 7 t, HZ VPB4 X I%(Babylonia
areolata) % AR PEIEE =, JEEPERGE D2 RN AT
BG5S UL Kol (Arcidae) S5 D BORIZE, I, A%
T 2T ) it o ke H 2 1 i D1 2 35 7l 1) % R (I
45 2021; Zhang et al, 2021; 4l 4 AT vl e B
PREE, 2022),
REFRECHENRATET FmEE T HE KR
B, HE S ToE%m A TR 7 MR L3R
1A Z(Zheng et al, 2003; JANIT 5, 2020; w5k %%,
2022), SR, WEHR, KA XTHBHBTBET
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MANTEFTRMRIE . HeT 0, ARWFFE LI R 5 ULt
G — LI A TR R, WREFAE SRR,
TP T A . IR SR DL AW | R R4
SEAHOCHISY, AR OIS N TEF R, ARLE
T A% Wy R T pl T N AL A IR B4R M S 45

1 MREF=E
11 EARKERBE

2022 4 4 H, fERRE T S RESK
M(12.00£1.25) ecm, AT 4(100.00+5.04) g HEF A4
I 100 2, S EEANT BT A MEE Y, BT F
L, 325 ) R A S S T R R A 2 5 G 3R R
(O m) P SRR BRI, SR “FRL AR AR
K7 BTG SR, KRN 2 m*/d, A H S
R FR AN Bk % (Nannocloropsis sp.), [AIfT, 3& 4%
TV e A o WLZREATE €00 165 2 05 1k R B B, R
REBGASE , PRV & B A RS T A (B 1)
FRE I, Fra kg wukihid g, KEHA
27~29°C, pH Jy 8.0~8.2, LN 31~33,

BT A7 e 48 A A A
Fig.1 Gonads of S. aurantius
a: MEPE; be KT oo MEME; d. BRF
T. Kidt; 0 WL,
a: Male; b: Sperms; c: Female; d: Eggs
T: Showed testis; O: Showed ovary.

1.2 #EZR

A 7= T2 R Bt 0 K+ T, B )R
P 0 45 00 R B T 2 h, PR 4G IR
A 100 L B3R - r it K JIP 3 h, WK EE
28 Co FFI/KHILIG , W e 48 0 (e 15 1,
WEE 26 )il R 2 2 ANl KRR R 32 °C KAl

(1 M) P CRAVINARER IR, 247 S IR . 75 7= B0
HobS G, ¥E RS A R TR S FIRG, SERTE
FEIF SR B2 M . FE2HE)5 0.5 h, Wil 3gua R A
ek, [FE, {350 BB EE L — 32 G010, %
o FKIR R 28 CAKIE Y, FRAZKGINFRFE T 32 Cli
K, MFEA

1.3 FEBRR 4hikiEsR

ZAEIN LB D B dint, A 350 Hifsaid
U8, K5 28 CHI 32 C4l D L R EAREUN 10 m*fH)
FRAE R, Ay B EIE 1 ind/mL, MR, H
i, 28 “C4N FARKIE, 32 CLH R MR .2 d
Jo BB FH B AR BRI DR R B 2 5ET
JEIARY, SR KRR SR, B H 08:00 &M i K i
B, 3hEFTIFRK . FREE KA F, pH o 8.0~8.2,
RN 31~33, BHAEER R

1.4 MEEERE

RG22 5 U AT IR iF A B AR S B B AR
FoE e PR BE - 0F . BRMEDLSE | A5 IA5E . 4HhWE5T
BRAO R 005 W) 7 R 2 o3 BH D S 6 AU 5 H
o TREE DR REEDIFE | WA ST . ARG A
SEFT/NEL, 3 S FH K R 2 m B BB (0 i 22 4 25, A
FE/K T 0~0.5. 0.5~1. 1~1.5 m Z[E&% 2 1 ; G
ROIEM R B P W 251 o BB R BT 1.5 m®,
BB L KA TS UE T, A TR I AR

15 MENESF

Mgl MO E WHEDUTEE TG R B, FRaksL
Figw 14 do FRHEDAE K 258K (2.2540.01) mm 5,
N HEL 7S 2w — T MR SN VR O TR, AT
EMIFOKET 5 m), isHAT 1 diEERRESE, K
I ZE 2 m’/d, DAMRRILEREEIE N PE . BRSUN
WK K 27.8~29.5 C, pH K 8.2, FhE K 34.3,

1.6 MEFH*E

1.6.1 RS BAEN K H LK AHIEFE LIRS IR IR A
FENEIRI R, H 2K ZREM AR 10 min B
WMEE 1R, 2 D B HIEEIFE 30 min HUHE
1R, D JE U 2 DA RBURE 1 ¥k, BRI BEALEURE
34, FYREAR ST 20 NIEMG, Y S
AF) T —A B s B S — A BE . SC R VRS
DN-10B {855 5 VTR ISZ5B {0 55 WS IR G Kt D1 &
HdFE, f#iH Scopelmage 9.0 #fH41 IRIC FIRNE R T
1.6.2 FEME M E LB AKET DB W E G YR

ik E ZHEDS, B R RE A 5 3, 4L
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H0~0.5. 0.5~1, 1~1.5 m Z A FIRFFEAEL, THE
HERE SCEEUE DTS E bR 22 (Mean+SD) FRR
¥ 11 Excel Fl1 DPS #4474 K R b 21, AN [R) 64
JoT B A 5 R SR R R 1) 2 o b SR R WL IR 3R T 22
I3 H (two-way ANOVA), P<0.05 K BEHKF-,

2 #R

21 EFEZRE

W G TE 2 ey S R S 1, HEPEAE RO FL A 0
WEE R RELL G HE=030), HORS B 1 R S8 4 SRl A
AFE R, OUEE KB, RO T RER R K A
REANTIL 30 d &7, WO LZT IR, Dk
JRAELHG , AL BEAEIHR > N ME AT, A S5 B 52 P9 3R e
JICSAKS 5 B 5 o F O S PO A € T 2 e R ff 91

PR, WEE LRI TIERIGER, INFRBEMAE S,
EAEaaE 1),

Zead BT HRK R R RIS METEAR 58
B5 T 19:50 FFAR 7700, HARRI ARG I (4 5
N I KGR I B, A Sl B IS I L PR HR TT LA
AR 10 min J5, HEVEARG G405 T GG HERS , KT
LA, HEh a2, S SO M
TR 20 76 2 06 7 DN HERS 52 R K IR B R A, SR
B AR TR Sk, B EA, FRsiim A
JINHE) (078

22 MBEMNAT

221 PHEAEF e €00 T 35 05 1) 52 4 B 2t B BRoAR
WELrt, §R424(130.1+0.3) pm (& 2a), TE/KIEN
28 ‘CHf, ZKiUNZs5d 25 min 5 PSS 1 BAR(EE 1);

500 pm

s g

K2 A @A e 45 IR A 7 SHE DL B

Fig.2 Embryonic development and juvenile stage of S. aurantius

ar ZHEEN; be B 1 MARBSIEY; o 2 ANME); d: 4 400 e S NMUI); f: 16 4AEIN; g 32 4HMEN; h. FEARM;
i R . DIBYIH; ke sEgAUs; 1 U me WE; n: HEDL; o. HMEDLGHBUBOHD);
p: MEDLOBORA-K20 1 mm); P: #fk; C. £FE; U: 52T; E: R4 Ci: ZEHF; F. &; H: B,

a: Fertilized egg; b: The first polar body stage; c: 2-cell stage; d: 4-cell stage; e: 8-cell stage; f: 16-cell stage; g: 32-cell stage;
h: Blastula stage; i: Trochophore stage; j: D-shaped larvae stage; k: Umbo larvae stage; 1: Late umbo larvae stage; m: Pediveliger
stage; n: Juvenile stage; o: Juvenile stage (spines appearance); p: Juvenile stage (spine growing to 1 mm);

P: Showed polar body; C: Showed cilia; U: Showed umbo; E: Showed eye; Ci: Showed ciliary band; F: Showed foot; S: Showed spines.
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DU, OP 20 BB A SR A LT, B4R N (131.2+
0.2) um (& 2b), KAZLE 95 min J5, ZHEINE A
W3, RE RN 2 4R 1), IR AAESESZL,
(0, F A 21 €003 7 A8 O SR (o, IR AR R /N TG AR b
(Kl 2¢). ZJ5 , IR R 2y B[] BR 30 min &4 1 RG34,
W 4 4. 8 40, 16 40, 32 4ifL. Z40k
(H 2d~g; £ 1), ARBYESZH, ZHES b, Ik
B & B B RICI(E Do mirZ/ N4 R ERIR A,
BUIsE, WRAR Y JE A /N B AF T, AV R AROE s
iz ) ([ 2h). 7EKIEN 32 CHF, ZAFENZ5T 20 min
Ja LS 1 A, 80 min JG A AEE IR, 4h ik
FEEE i

222 YRR FE TEKIR A 28 CHE, ZHK5I0 20t
12 h KRJEA s gt (&l 21, & 1. B, Wi
AR , A0S, U R B A — R KT S,
28 h J5 & D JE BB (& 2§). RGN & & 3% B %
I A R 5E, 2R B RESA K A 2, S £F
B LG TN o 2 d e b R R0 40l Bk
Wi kB 7dJE, WREAFZTZAMIEE 1), L,
VS Jiey T A0 e 5457 B S P PR AL T B &0y P 52 T, 7 B
B EL I i — X IR (8 2k), BB 11 d JEIRG
ARG WIGER 1), w0 0% 34 Uiy 2 34
FRURIE R, Teshe 8 (A 21, 15 d IFIER & B &
MENHE 1), g ip e A hMgs, 2%

EHLRE, fFEZWNRIL, FRARELINE, HiEHA
B R (] 2m). KRR 32°CHE, 2R 0P
23 10 h JFEE MG R, £ KEBH B HK
i 28 C IR .

223 WMEEESAH WERGTE KRN 28 CHEE R
27 d JERCHHEDL, KRR 32 CHEIRMG R 25 d
EBEBMEIL (R 1), BB, 2RO saTR, N
B VR AR R 2 A AR 0 o HE DL 225 B W e Ay
FER, ZESTor W R EAEAR b, IR AR R A,
AR (A 2n),

224 MNEH HRHB A HE DL 58 W[5 i, Ak SLAE
PR SR 2 JH(ZAE I 41 d), HEDLASA e w4 K
WS A, SRR IR, ST AR A (K] 20). 5%
1 2174(2.83+0.01) mm, 7¢K2Y4(2.2540.01) mm. 32
Kilg 71 d, KRR Pigsgus o Lplc AR R
1 mm K, D152 B RE0EMW AT W, 7ot MG
@, AR ORERES, 75 4 (3.9240.01) mm,
2K H(3.86+0.01) mm (& 2p).

23 AREMEMEE

AT 2 U 5 e B AN [ 2K TR B B 5 2R LI 3
MIEL 3 0T LU, 2l AR AN [ S R B 2 2 1 By 35 4 1
A, BEE KRB, BEE & Rt . FRaR D7
P BRSO 5, 2 (L5 20 D) e ) R 28R e

x1 ARKETHBEREZHEINEREZERF

Tab.l Developmental sequence of embryos in S. aurantius at different water temperatures

BB Sl 2 e
Developmental stage [E] I ] FitiE IF] I i ] Zitima
Interval time Total time Interval time Total time

ZHG Y Fertilized egg 0 0 0 0
2 1 AR BES I The first polar body stage 25 min 25 min 20 min 20 min
2 2 A 2-cell stage 95 min 2h 80 min 1.7h
4 NI 4-cell stage 30 min 25h 18 min 2h
8 ZM ALY 8-cell stage 30 min 3h 30 min 25h
16 4 16-cell stage 30 min 3.5h 30 min 3h
32 KUl 32-cell stage 30 min 4h 30 min 3.5h
2/ 4 Blastula stage 1h 5h 30 min 4h
H % di] Trochophore stage 7h 12h 6 h 10h
D JE 4 H 4] D-shaped larvae stage 16 h 28 h 15h 25h
Fehgh i Umbo larvae stage 58d 7d 5d 6d
Fe 5 ] Late umbo larvae stage 4d 11d 4d 10d
B Pediveliger stage 4d 15d 4d 14d
HEDL Juvenile stage 12d 27d 11d 25d
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Fig.3 Density of S. aurantius under different substrates and water depths

AR R 22 5 12 (P<0.05),
Different letters indicate significant difference (P<0.05).

ANERAR, PR DLSE | W AGG S | MRS A RDRE RO
TR B R AR, (H AR S N B IRE A 30 d T,
B E T I LA DA A % o AEKIR R 1~1.5 m
Ab V3 0 e O B 2 25 1 e K R(0.8940.09) ind./em?,
JKIRTE 0~0.5 m &b 2f (0 5 2,45 I Fr 760 28 €6 35 [ 190 £14) Bt
% e /N R (0.02+0) ind./cm?,

KB, G A IR PR A T R R A 4~7 A, AE

PRI YA S 6 [R]— AR (10 3 0 IE AR ™ 4 3, g

B 5 4 W e

32 BERBRBFEHPREIERSEENHEXM
W ORI RN NS, KEERBRE T 52H

Ui, ORI, AR AH DIBAhR . BEE AR

3 iFig FIHE DL S B . A (LI 35 IR TE AR IR & B I B S5 45
9 DL AE XSS D2, (BAE A — 225 5 AR b J2
O ——— B DLAEX5E DL 282, (B4 5. Mz AR

DU o o 0 3 30 B 1 55 20 DL g Pk B e B AR B
AEBVINRR, MR L T B4 0 26 DUREA 2
REFH MR, ENREF SRS, JEARRNEN K&
R B AN B 0 O, i e M AR R B R I R AR
BE LR BEENSECNES, 2020, WA,
2002), AMFFRAEIKIE N 27~29 C, R GFLELAS+
K AT, g n AR RE S A B L, H
FEORTE J758, 3% 5K 4T (Crassostrea gigas) (151 k 25,
2022)FIFEA B 8411 (Ruditapes philippinarum) (2%,
2005) K FH 2. FEVHRRERE T, AAFST L
% SR AR 32, T DR TE Ry, B B AR AL
Ho FARERIPHASETRETAMRKNLR,
R 255 (2010)F 5% & B, BT — A 1 75 13 (Cyclina
sinensis) EFHZE T 7E 6~9 J 5 ZEEE(2017)X ML
13 /N J] 1% (Cultel lus attenuatus)f7 R 2#WF5T & B, H
BIHZENTAE 6~7 H o ARWFSE 38 3 WLE A 351 5 A 2 HE B

SHEMOPHBEA G, WG R E I BAR, &
TONAERL . R [FZ AT T EATHY 5288 BP BR A2 /A
), 4t 52 K5 UP B9 4% 4 (51.840.6) wm, ¥4 ks DL
(Argopecten irradians)3z A B B 45 24 (63.4+3.7) um, 1M
AHIEFE 1A €0 15 2 W 2 K5 DR O AE 9.(130.140.3) pm,
e R TR A WG L K2, 2022) FI3EFVS B3 DL O RF- 25,
2003); A MYSZKGIRBE AT, 2 G A2 RS ORI (5
VoL ARG A R s B NS N NG ) AR B -1 fh
&5t ZAEIB AR AR SA KIS | AR B
WA XK, A ESFQ006)0F5 &M, Hiflhi 324500
PRI RES RNA FIBEIRH & A —EM XA,
ALV AL, GG LT 2 EE AR
HMEDLS, HAy o BARPAER o], B 3758 30 d
Joi, HOBORR A K R 1 mm, R NS s e
559, Qt s K ASRIRGE 5 B i €0 1 4 e 4 [ 35 e A4
ARG, PRI HRRAREE R AE S e E 4 T B 4 (A
55, 2008) . AHLG TG, A7 606 55 05 A 1 RO 7
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2 LN X A Wy kA 0 — R B AL

G & B R v Az BIVF 2 IR R - 15, R
JE R IR i Kk MRS R B B Y R (Hicks et al,
2002). A S BGIIRS MG B . 2GR
2. WE . WIESEIMA, 76 B A RS FE ARG
KB b R T o . AR, EK
> 28 ‘CHI 32 CHY, ZAFER A K FHIHEDL, HK
A 32 CH, IR E &I & B B AR L
KRR 28 T, X —4&5 5% 574 it & (Coelomactra
antiquata) % D1 252501 (27 'C FIRIE R B 8 21 CHy)
(XIEZAE, 1998), #F—L WELH, fEmiRG2 C)
FUF, WEEAEBIET R, Kk, 28 CREWE
IR IR IR & B R IR
33 ARMEERKRIIEEEHGHELENZMm

WFE DU Gy RS S F B 2L, 24
T U 2B T B R AR 3 1Y — A E B AR (Yan et al,
2005), o i 4 G 2 B 5 AL DL 2S, HAT, [
I DL Can 4ty 5 ) R 1 ok FH AT W5 L R D12
SR Ry BRAR , ASHIFGE BT 5 FH 1 6 AN [] A U i 35
(B R A W) G 22 S, o, BRE DL SE AR R i
SRS AN A IR SRR Y, AT BE S TR E DL FE ALK,
L 5% B SRR v 25 5 IR R SRR (BRI R =R S
IR FRAE 30 d J5 &P, MRS5S, 4
W e 8 S v T B TR A A L R A TR T
W 57 RV 4 0 e A RELRES T AR K R A, IRV LS k&
A, TREE A S 5 DL 1 B IV L vk
ARG P AT AT A%, WS B, i IR g
UGG 7N, PR I i M T T R T . A
T, ARWESE . EAG G T RLRE T 22 AR, DL
FnARRE , ) TRkt T s TREE DR B R A X
HMAFEE/D, X5 Soniat ZE(199V)WFFTLEFATIE . HIHT
(2020)AfF 5T W, FEIR#EE L 2 24— S6 4 [ b RL 7
SR A W 4)y B B AR AT G HEVE R SR DL
(1) 2 BEAF T & CaCO5, 22 BA LN 1 B 5 X7 AR DL 7 I
B o SR (05 205 I 5 R 2 o3t B D) B 501G, I
IR R 2541 I HLAT WAL, HLERTHDEHT, ZEKIR KR
VB T 159 24 05 R 5 F [ o

ABEgE, BT RS % T
JZ, X ATRE AN ROET R, DUE RSB R A 3
WECREREE, B, e, Rt
MR 2, 5 —J7 T 0] AR 58 T4 HUR W A K AR E %
TR, WP BE WS R WA K, Rk K
TR 3G IR 2 FE 3

4 it

BRI IR T 6 G388 A IR S 1
S REWTBEE . W RO R 2 K VR AY
TR, BT LA % A TR R
1 FET, R B\ T SR R |
B0 T AR

L % X M

Bureau of Fisheries, Ministry of Agriculture and Rural Affairs,
National Fisheries Technology Extension Center, China
Society of Fisheries. China fishery statistical yearbook 2022.
Beijing: China Agriculture Press, 2022 [\l A A 5l i
B PER), AR Sk, ThIEK 2. 2022
R STHAEL. bt dERE AR, 2022]

CHANG Y Q, SONG J, WANG G D, et al. Seeds breeding of
hard clam Mercenaria mercenaria. Journal of Fishery
Sciences of China, 2002, 9(1): 43-47 [¥ V.3, KW, THE
PR, &5, B AN THE R, P EAREA, 2002,
9(1): 43-47]

CHU H Y, ZHANG L, ZHAO Q, et al. Study on artificial
breeding and farming of Crassostrea gigas in Beibu Gulf
and Laizhou Bay. Fisheries Science, 2022, 41(6): 1-12 [#4
oK, oK, RGR, AF. KA EE RIS = T
BH AT LS. KR, 2022, 41(6): 1-12]

HICKS D W, MCMAHON R F. Respiratory responses to
temperature and hypoxia in the nonindigenous brown
mussel, Perna perna (Bivalvia: Mytilidae), from the Gulf of
Mexico. Journal of Experimental Marine Biology and
Ecology, 2002, 277(1): 61-78

HU X Y. Experimental study on marine concrete inducing oyster
settlement. Master's Thesis of Harbin Engineering
University, 2020 [BAHrF. ¥ TIREE 175 SRS 50
WFE. MR TAR RSP A 22 A8 3, 2020]

JIANG X, WEI X M, FENG Y W, et al. The reproductive
biology of Cultellus attenuatus in Laizhou Bay. Progress in
Fishery Sciences, 2017, 38(6): 107-111 [£4%, FF=H, 1
Haf, 55, MV N T B A ) 2ER . bR
iR, 2017, 38(6): 107-111]

KE Q Z, LI Q, CHEN C J, et al. The reproductive biology of the
venus clam, Cuclina sinensis Gmelin, from the yellow river
delta. Journal of Ocean University of China, 2010, 40(S1):
99-104 [MX5E, 2B, BREA, 58 B —MAMEIRI
FOHA W W IE . B RO A2 4, 2010, 40(S1):
99-104]

LIU D J, CHEN J M. A study of the temperature effect on early
embryonic development of the Coelomactra antiquata.
Chinese Journal of Zoology, 1998, 32(2): 2—4 [XIf&2:, B
ANHL PG PRGBS, sh gk
7%, 1998, 32(2): 2-4]



200 ook B

R 545 3%

g3

LIU Y, YU R H, ZHANG Z, et al. Effects of different pH on
embryo development and larval growth of bay scallop
(Argopecten irradia). Progress in Fishery Sciences, 2020,
41(6): 108-114 [XI¥, THifE, sk, %. [ pH XS
Ji DN & B Jegh BUAE KO B RIS . il B e,
2020, 41(6): 108-114]

PAN Y, LI ] M, HUANG W D, et al. Analysis of current
situations, existing problems of oyster industry and its
developmental suggestions in Guangxi. Journal of Southern
Agriculture, 2021, 52(9): 26082618 [#&3, Z2WRH, #fh
T, A5 VSR BUR AT SR R SR B A
2, 2021, 52(9): 2608-2618]

SONIAT T M, BROADHURST R, HAYWOOD I E L.
Alternatives to clamshell as cultch for oysters, and the use
of gypsum for the production of cultch less oysters. Journal
of Shellfish Research, 1991, 10: 405-410

WANG P, CHEN J M, LIU W. Major aquatic organisms in
Hainan. Beijing: China Ocean Press, 2014 [T, BRFIAH,
XY, R FTOKAEAEY). LR IR, 2014]

WANG R C, WANG Z P. Science of marine shellfish culture.
Qingdao: China ocean university press, 2008 [FU1A4", T
P, K VUSRI . 5 & IR OR A L, 2008)

WANG X N. Cloning and expression of genes in Pinctada
maxima, Pinctada margaritifera and Spondylus. Master'’s
Thesis of Shanghai Ocean University, 2011 [ELE7*. KEk
BEDU B B: DR RS2 A JE R e e 5 R840, LI
PR AT B3, 2011]

YAN X W, ZHANG G F, YANG F. Effects of diet, stocking
density, and environmental factors on growth, survival, and
metamorphosis of Manila clam Ruditapes philippinarum
larvae. Aquaculture, 2005, 253(1): 350-358

YAN X W. The culture biology and technology and selective
breeding in Manila clam, Ruditapes philippinarum. Doctoral

Dissertation of Institute of Oceanology, Chinese Academy
of Sciences, 2005 [E &R, ARG TIRIELEY . FFH
ARG RMET. HEPBE B DTSR
HLE 3, 2005]

ZHANG G F, LI L, QUE H Y. An evolution of oyster mariculture
industry in China: New knowledge, variety and product.
Oceanologia et Limnologia Sinica, 2020, 51(4): 740-749
(R ERE, 2550, BRAeT. ARG I i A —HA
HIL OB ERFPATE™ L S TE, 2020, 51(4): 740-749]

ZHANG X Z, YE B C, GU Z F, et al. Comparison in growth,
feeding, and metabolism between a fast-growing selective

strain and a cultured population of pearl oyster (Pinctada
fucata martensii). Frontiers in Marine Science, 2021, 8:
770702

ZHENG H P, ZHANG G F, LIU X, et al. Establishment of
different shell color lines of bayscallop Argopecten
irradlans Lamarck and their development. Oceanologia et
Limnologia Sinica, 2003, 34(6): 632-639 [XSF, 5K,
X, 5. AN D526 i 7 i U1 (Argopecten irradians)
KA B AR R TR, ST, 2003, 34(6):
632-639]

ZHOU L Q, YANG A G, LIU Z H, et al. Comparison of
phospholipid and nucleic acid content in scallop Chlamys
farreri eggs and their early embryos with two colors.
Journal of Fishery Sciences of China, 2006, 13(5): 745-748
VAT, tgfE, X, . PR mFLE D op K
TG BENE FIAZ IR & =AY LLH. P KR, 2006,
13(5): 745-748]

ZHOU L Q, ZHAO D, WU Z, et al. Molecular mechanism of sex
differentiation in major economic bivalves. Progress in
Fishery Sciences, 2020, 41(5): 194202 [Hmi&E, #&5F, &=
H, 8. FEAVEGE WM o THLRIE.
W BHEBERE, 2020, 41(5): 194-202]

T B

Artificial Breeding of Spondylus aurantius

SUN Yunchao', YANG Yumei', LIU Chunsheng1’2’3® , YANG Yi'?, WANG Aimin'?, GU Zhifengl’3

(1. Ocean College, Hainan University, Haikou 507228, China; 2. Sate Key Laboratory of
Marine Resource Utilization in South China Sea, Hainan University, Haikou 507228, China;
3. Sanya Nanfan Research Institute, Hainan University, Sanya 572019, China)

Abstract

Soondylus aurantius, a member of the Mollusca phylum, Bivalvia class, Pterioida order,

and Spondylidae family, is an important economic marine bivalve species that is widely distributed along

the warm-water coastal region in Guangdong and Hainan Province in China, and the Philippines. As an
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important marine commercial bivalve, wild S. aurantius individuals are often captured by local fishermen
for their large adductor muscle, which makes delicious seafood, and for their beautiful shells, which are
used for displays.

According to the China Fishery Statistical Yearbook for 2022, the annual production of cultured
mollusks exceeded 15 million tons, with oysters, scallops, and clams accounting for 78.23% of the total
aquaculture yield. In southeast coastal provinces, such as Guangdong, Guangxi, and Hainan, the most
common cultured mollusks include Hong Kong oysters (Crassostrea hongkongensis), Suminoe oysters
(Crassostrea ariakensis), pearl oysters (Pinctada fucata martensii), and noble scallops (Chlamys nobilis).
Generally, Hong Kong and Suminoe oysters cannot tolerate high salinity conditions and are often cultured
near estuaries; the P. f. martensii industry is rapidly declining because of high mortality rates and nucleus
rejection after transplantation in the process of pearl production; and noble scallop rearing, which is
primarily practiced in net cages, and a considerable amount of labor is required to clean attachments.
Therefore, there is an urgent need to investigate the cultivation of new bivalve species that can adapt to
coastal areas with high temperatures and high salinity.

Though S. aurantius is traditionally regarded as an edible mollusk, few studies have reported the
artificial breeding of this species. In this study, wild adult S aurantius with shell length of (12.00+1.25) cm
and wet body weight of (100.00+5.04) g were selected as the research subjects to artificially ripen mature
individuals, observe and compare the development of the embryo and juveniles at different temperatures
(28 C and 32 C), and study the effects of different substrates and water depths on the adhesion
efficiency of juveniles. Our results were as follows: (1) Under artificial conditions, adult S. aurantius
gonads could continue to develop and mature, with testes and ovaries filled with milky spermatozoa and
orange eggs, respectively; (2) The method of “dry in the shade + flowing water + high temperature”
successfully induced spawning and fertilization of S. aurantius; (3) The diameters of fertilized eggs were
(130.1£0.3) um, and the first unequal cleavage was observed 95 min after fertilization. These eggs then
developed into multicellular stages (cleavage occurred at approximately 30-min intervals), blastula (after
4-5 h of fertilization), trochophore (after 1012 h of fertilization), D-shaped larvae (after 25-28 h of
fertilization), umbo larvae (after 6-7 d of fertilization), pediveliger (after 14-15 d of fertilization), and
juvenile (after 25-27 h of fertilization); (4) Fertilized eggs could develop into the juvenile stage at both
28 ‘C and 32 C; however, the survival rates of fertilized eggs under higher temperatures were lower than
of those cultured at 28 °C, although the speed of S. aurantius embryonic development at 32 ‘C was higher
than that at lower temperatures; (5) The density of juvenile S aurantius in deep water (1-1.5 m depth)
was evidently higher than that in shallow water (0—0.5 m depth) in an indoor seedling pond (P<0.05);
(6) Furthermore, the densities of juvenile S aurantius were highest on the surfaces of Pinctada
margaritifera shells, followed by S. aurantius shells > oyster shells > concrete reels > black shading nets
> green polyethylene mesh sheets under indoor conditions, while the densities and growth rate of juvenile
S aurantius attached itself and oyster shells were better after one month culture in the natural coastal area
of Wuzhizhou Island, Sanya. In this study, embryonic development in S. aurantius was observed for the
first time. Furthermore, the breeding technology of S. aurantius, including the induction of gonadal
maturation and spawning, the incubation of fertilized eggs, and the selection of substrates, was established
for the first time under artificial conditions, which could contribute to the future large-scale breeding and
cultivation of this species.
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