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Abstract: In order to improve the efficiency of artificial rearing of Heliocidaris crassispina, this study took
natural H. crassispina as parents from May 2019 to August 2020, and improved the maturity acceleration of the
parents and breeding techniques of the larvae. During the parental holding period, fed with sufficient amounts of
kelp and oysters, and the spawning was induced two weeks later. The parental spawning rate reached 90%, the
gamete fertilization rate reached 95%, and the hatching rate reached 85%, respectively. And in the process of
larval rearing, ultra-filtered seawater and no-changing water were used and combined with trickle feeding. The
survival rate of the eight-arm larvae was 74.95% . Finally, more than 300 000 juveniles (3-8 mm) were obtained,
which improved the efficiency of H. crassispina artificial seed rearing.
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E by F e P3R5, P ERIEEAR (Strongylocentrotus intermedius) HY A =& W AN T. 3258
Ak, BRI K IR B R4l IR ER O IR B R AR 9—11 MY, T S I
FEZETAE 5—8 H o dE B EEHENBAE A rg e K SR A, BE T LSRRI T 37 0 25 R, SO R
TR Ml YA A Al R A e

M 20 20 90 AEARA T LG, FREG XRHIF A AR R DI T TR A T H W, MR
RGO 2 | A RIS R AR R A A AR PR AR S I R SOl g I AN TR
HHAR, BEZEEEEHTFEHERTE, ReFHARE,

1 MEFFE
1.1 Rt
L 1.1 RigREA

S AL EAR I A AR M T AR, K BRI IR BRikAM R R, FE S5 ~6 cm, 1K
90 ~ 110 g M MEVE & BEEA
1.1.2 KA HE

BRI 8 K2R AR R 0 AT, B KA B B 3 Bl KSR K &b 3k A 200 H
(74 pm) FHEAMEETTE, FOMEHIGAK,; 40 W EIMTST 8 m* /KT 12 h, FROMLIMEH ALK,
FH0.01 pum FLARAGUEIE DR, FROVEIEIEEK , B i BRI KOK IR A 28.5 ~31.0 °C, #HhEH 29.8 ~
31.1, pH A 7.8~8.2, WA HN5.9~6.4 mg/L,
1.1.3 Bk

PIZEFL800 L, #firms 1 m B ClRE SR A WEAUA . TR IR & | Rk 5T & RE AL 2
WHE3. 0 mx4.0 mx1.5 m BZKVEHIE T, JRCH Ak v8 15 5 FIVRE VAR R 1 4 FH Y J2: 40 em x 33 em G
BEEW] PVC IS8R (LA TSEFRR IR ), HIZDRHESRASE, BHE 10 F,
1.1.4 1k
1141 fLseRss

B HRKAEE (Chaetoceros muelleri) FIERGHELBE (Isochtysisi galbana) . FiFE AN K
FEW£/2, FhE (26.5 £0.5) , (25 £1)C, SGJEAW (Light: Dark) 16L:8D, JGREGREL 1500 Lx, &
SRR BB I 0 S LR A T B S TG 7, B DA B A ) 2R A
1. 1.4.2 REHRHEE

BT ARSI RERE . BRI RS R H B VER S, Pl L TR, i A K
Bl SR ET ARG PR, Rl N JE K R BT AR B, A0 CR A AR RE RN R IR R R,
3d 1 oK, ORI OMARZE (15 ¢/m’) | BER S (2 ¢/m’) | FFEREL(0.2 g/m’) Fl
FERREN (2 g/m®)), 8 FH3E FH SRS O HR 25 1 7 2000 ~ 3000 Lx,
1.2 REH*
1.2.1 ZEAREENES

FEARBFETKIENFE T, HeiwA, BRI MG, 9 HR K, R HEERE, H
PR N EARRER 5% , KiFRARSEHITE 28 C,

TR B FEAZ AN AT T, T DR ISR SRR R A 20 ~22 °C, FFAE IR E P e
BIEE, R,
1.2.2 i 5k

[r] S [ T AL R S B2 54 0.5 mol/L 1Y KC1 (¥ 3. 7275 ¢ KCL ¥ T 100 mL BUzEK ) #E4TH
7o MR IE I/ NEE HOES 2 ~3 mL, TS 4 SR A S 10 T T BBl iR R A Vi K 8 e v v i L HE
o MR MATLEE SIS 5 min PRIWTHEEOR N, WCE 1 h NP= 00 F2F 47 N T808 . AL HDTPEOD
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PR, HEATONFRTRGGE . BY, 7% 20 L A7KAR sl O F )5 FE#E 10 ~ 15 min, ¥ L2 KIE1E
s, R 2 ~3 R R LRI, BEEVFIIFELA 100 mL FafR, BHMAR 7, &
& ROWE BT REEAE S AN AR T, ABIEEE FEE ML, FHL L Bl T B A i
AR T N TEREHIOIF 2550 10 ~50 ~/mL, KIS 5 min BVEGES BIMEALAT HET T84k 095
TRIREE N 29.5 °C, ZHGENEEN 10 ~/mL, BRI,

1.2.3 TVRIFIARRE

IR RE & e 248 T 8 Ik,

B S U & BB KA K Ie P B, O E BB K E 1. F 200 B 548 X Ak i h iR 17 e £
&, ¥ LRMRER B F KRS, IR EESIE 1A/ mL W, A AR iR A B, %
PEPEHIA 1 x10° cell/mL, RIENEL B RO E LB E, MEIAEI R 2 x10* cell/mL, 7S
AN 3 x 10* cell/mL, /AR A 4 x 10* ~5 x10* cell/mL, 43 5-M 2 YRAEWE

BB WA, 254 WE N H M 200 HMK 172, 0 R B ETE A LU {15
BRI A SIS, DIRIRM)GE 2 h BER AR iR & T . BRERAL, AT (3G AR
RLERE

556 IKH il AN BRI K E WA TP b AT, RO SRAMRIHERBK B . S IRBE U A 1 [H)
B S KA M, Bk 200 s, MHBK, FK 172, WRASE T S8 RS AT W as k17
TSAbHR, FRLERBIA AT B, AR BRSBTS HIZE 1 A/ mL, ZJEHEHIZE 0.5 4>/mL,
SR T 1 KR 200 H R BT 0 s & .

557 HE B IR K AE AR TP AT, AR/ NS IR K B, gl AR O R 2 R e el
BRSBTS KRS T, A H K 173, FRE N iR &8, BB 172, B
BAAE, AR 3 AR, HARERERZE 6 IKE T,

55 8 U H T FH B UE T K AE KU P iE AT, BN RSB IEE K Bl . A IARIE R AR5 7 1R
HH ., BOEESEARK, DIEAMBIKAL 60 cm, Sl RITHK R BAEFE, A7 45, K
PENE R (130 em) , BT &)1 B VAT R AT WG K IS 3B 40y (AR e i 22 3Kk e b sk B i 75, Ak
ah R AR ROl I AGE BT K . TEAIIR L 2= IV I\ B4 A K 7 [ 2 50 em, HEZK IR P A
200 H AP ASTA TR, B ISR RE A A T
1.2.4 R S5HERAEEE

VI LA S 30% BHBCR BiMR . BOMRETR B 1.0 x 10 *MSEREW6 h KL E, HT
FE KR 3 K, BRI 30 min, FEFHIEK MRS M . ZEGIRAR 258 R ZS T, B9 HADSA 5 4%
4 x10* ~5 x10* cell/mLA LI, LR SFSEMRAESG RARKE R, BRFUKE N 200% , Ai5YHE
TR B TRy s . BRI 1. 1. 4. 2 J5 i IR et ThAE , e Rp iR s i) B0l SHER LA E R R
1.2.5 HiEEE

M4 30% HEEAN L B 2 3 mm B, BERETHGER —EBEMNF IR, BRLVLE | £ ma
ZEAE R EE . AR E AR 20 m® /KRR, BRIk —Ik, IR 1/3,

2GR
2.1 EXHRARES

FRARETFEM A, MRS R I, JR A R AR R, (7 ik ®] 14% ~16% . 4T 0.5 mol/L
KClJ5, SEAHERIAS] 90% Wil gt s . B-FAMNEM Y, B FiGshet ik, A%
KE]95% , Witk Fk %] 85% .

6 AU 25 B SR AICE TR N 20 ~22 CARIRHEEFE, T8 A M 11 A Bl A5, 50%
[ EABE LI HERCIR . KT
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2.2 EFHPENERKES

TEKIR 28 ~29 CF, MZHGIR AT ZHE ISR AT 13 d (IR 1), KA, 7 h B
itk (WL 1a), RKSFEESA 135 pm, EATRIFRE S ; 12 h B E _Wighik (WK 1b), REKFH
206 pm, FUMIBEZE S, BURSATEH A UL, WAL RGIATE, TS THE; 1| dBEREEN
gl (W 1e), SN 300 wm, AEOUMEARS, AT 0L S SRS ; 2 d B i R A T g A
K, MEAESET R (WK 1d), WKSEEN 476 wm; 4 d BZEA PSR, 1CRAT
ZEABAE (W Le), HEFEEIHR 779 pm; 5 d BB ANBEAAR B, (K412 876 wm, #R4E
AT\ AR 534 4 A3, RO r B ELR T E 1T WABLER (WE 1) ; 6 d Af i
WET, JFE R, Zshae g, seebE I W A\BEghik (WK 1g); 7 dBf, HAMEMETES &4,
REGREEM/ LA (WE 1h); 10 d B, FIES GBI TORERME , ikt AN
W\Bghik (WL 1) .

x1 EKiBBEHELELE
Tab.1 Development of Heliocidaris crassispina

KA RIHE ERE) GREZ0) i
Developmental stage evelopment fime Body length ( size) Water temperature
(after fertilization )
ML Prism 7h 135 wm 29.0+0.5
VUM S A 4-arm larvae 1d 300 pum 29.2+0.6
VUM S 1A 4-arm larvae 2d 476 um 29.0+0.4
PUBEAI R 4-arm larvae 3d 612 pm 29.0+0.6
NN 6-arm Tarvae 4d 779 wm 28.8 +0.5
I 1 /\E G117 8-arm larvae stage 5d 876 pm 28.8£0.8
113 /\ B4l 14 8-arm larvae stage 11 6d 890 wm 28.8 1.1
I H3/\ 84114 8-arm larvae stage Il 7d 992 wm 28.7 1.2
VI /A B8 ZH 1 8-arm larvae stage IV 10d 834 pm 28.8+1.1
HEMFAR Juvenile 13d 0.5 mm 28.2+0.7
FEVEAR Juvenile 26 d 1.6 mm 27.8+0.7
HEMFAR Juvenile 40 d 3.2 mm 26.8 0.8
HEWGEAD Juvenile 54 d 5.1 mm 26.5+1.0
FEVMEAR Juvenile 68 d 8.1 mm 26.5+0.6
ZHH Young 98 d 13.5 mm 22.4+2.2
1B Young 130 d 18.6 mm 17.0 £1.5
#1HH Young 144 d 21.5 mm 15.0 1.0

T AR WAL B & R SRR IE R

Note: The larval development time of each stage mentioned in this table refers to the record of the fastest growing individual.
2.3 FHEHENES

TE12 d i, SRR (ULIE 2a) , ATMPETER R L HEATER (CREBAFRIAARTE T d AT
SERVER) s /AR R AL S (WL 2b) s R, REEERIE (WK 2¢); 4
AR (WK 2d) 5 il s AME R, APRALUFIR (UL 2e) 5 ZARBROFH, REP AR (R i
SN0 KRB, SERAE MM, K/NHR 500 wm 247, HIG2 ~3 d BT HE A 23T, 6K
Has (WL 2f, g, h),
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a— WAL 4K Prism b—— Wi 4l 2—arm larvae se—Hf B4 DU 5 414X Pre 4—arm larvae sd— Y g LK 4—arm larvae se— N RAIREN
6-arm larvae ; f— T W /A 41 1 8—arm larvae stage T ;¢— [T W3 /\ i 41 445 8—arm larvae stage T ;h— I 191 /\ JBi ) 1 8—arm larvae
stage I ;i—IV ] /\JBi %) 4 8—arm larvae stage IV
E1 ZBEYKRLE
Fig.1 Development of Heliocidaris crassispina larvae

a— 5 L 1) Ambulacral feet out sh—i U4 Arm contraction ;C— Wi V% , R 5L 2EBRIE Arm fall off, hemispherical body ; d—2 4 2R
K Spines out ; e— &I ZH R4 K A JE H K Ambulacral feet and spines elongation ,f—ﬁﬁ(ﬁ AH Juvenile ; g—O.S cm HEWEH 0.5 em
juvenile; h—1.5 cm HEWFAH 1.5 cm Jjuvenile

2 ZiEETHRITREMMEERE

. Fig.2 Metamorphosis process and juvenile of Heliocidaris crassispina
2.4 BEUR

2019 45 H 25 H—2019 49 H 15 HILGHT T 6 WE ML, Horb i % HLiE K A AN BE R AL .
T 4 K TAEABAARI K B2, AKIEThRAE s KiEgid:, ke mbuRstr, 5 5 Ak
AER T 2/ \AA, B4 1 d HWaiRiET: (WE2) ., 566 WMHEF=3R-15S 1. 08 x 10°4~3Z2k500, 2410 d

BraakaZVI LR (WK 3), Hh IV AR ZE 3 ~4 d IF SR A HERRAR, FEREAR P
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250 ~60 d HiE, 45 2.5 ~8.48 mm AYHEIGAH 2. 51 x 10* 4>, ZREUIBIE R N 2.30% (WFE2),

2020 46 H 17 H—2020 4£ 8 H 15 H X 72 WE MR . 2 7 IWE #7315 4. 40 x 10° 132
KGO0, FTAE VIR B i K (R T 430 ) , i B4 BCR A 2 Rt e, e RS
MEIRZY 3 000 1>, SZRGOR T 0.68% (WK 2), 55 8 KA M”15 1. 34 x 1072 K500, &
10 d BiBa Rk BENV Bk (WE4), KEHIVABGKL 3 ~4 d FiEE SRR, Z

FI5 68 d HEMFAREECHK 3. 32 x10°4>, ZKEONN RN 2.48% (WL3k2),

®2 ZBHEEHER

Tab.2 Results of breeding Heliocidaris crassispina

SRS s A IR

ok mw R oORRL PRI Adering T Jiik
Batch Date ertilized egg -arm larvae -arm larvae juveniles uveniles Method
/10* /10" /10* s /10*
/10
Al 41 9 e Z g
I 2019525 720 432 - - - WK .
Conventional seawater breeding
A LT 25 e
2 20196-11 880 554 - - - i BLIEK ,
Conventional seawater breeding
A kI VT gl 2
3 20194620 1040 624 - - - ALKy .
Conventional seawater breeding
Al 113 25
4 20197-10 1280 780 - - - ALK 4
Conventional seawater breeding
Al 11T Y 2 e
5 2019722 960 730 438 i} ) R KT 1 .
Conventional seawater breeding
AN KE
6 2019-9-15 108 80 48 3.56 2.51 uv disinfection seawater
breeding
AN IR K B
7 2020-6-17 44 38 36 0.35 0.30 Small-scale  breeding  with
ultrafiltration seawater
KIBE IR K E
8 2020-8-15 1342 1285 1006 35.49 33.22 Large-scale  breeding  with
ultrafiltration seawater
120 Tt 1400
Variety selection 5 e 93.29%
=100 L = 1200
=y 9 g
§ 80 4.07% 7'37% Reversed pond g 1000
<
= 60 49.07% 46.30% 44.449 = 800
E : 3 600
Z
= 20 = 400
0 ¢ 0 i X .
| 203 45678 910 R 1 2345678 9 10 FHKREA
Bebe b W My vy Culte das Bt DB Ak I8 Iy Vi Cultre days
Gk gk ok AW A A DERNE mikshik gk AW B B GiRBTE
Pri d-arm  6-arm  8-arm  8-arm  8-arm Larval stage Pri 6-arm  8-arm  8-arm  8-arm Larval stage
"SMarvae  larvae  larvae  larvae  larvae "SMarvae  larvae  larvae  larvae  larvae

stage Il stage Il stage IV

3 ENLHBBKEENEBREZRNEEFETENTL

Fig.3 Variation of survival rate of larvae of Heliocidaris
crassispina breeding with UV disinfection seawater

3 1Tig

stage I stage Il stage IV

4 RABEEIRBKEENEBEZRSEEFERNEZN

Fig.4 Variation of survival rate of larvae of Heliocidaris
crassispina large-scale breeding with ultrafiltration seawater

Heide E ] & A e EEZ A h e Bk . D28 (Hemiceutrotus pulcherrimu) . SR BR i AH
( Strongylocentrotus nudus) . %WGFAHFN B =5 ( Tripneustes gratilla) . Hf =3 Ry % K AH

http : /xuebaobangong. jmu. edu. cn/zkb



556 P, 5. AT B WA B - 487 -

J W B A HEAR . DA 20 T4l 80 AEAAAS, FRIEF Sofm XX JUME IE#EAT T N T EF HOARW T
FEEARE T M I ARG A TR M R, AT AR TSR, RS AR, A
A BRI R TR T o
3.1 FEAXRERREFR

KR S AR R i AN AR & R E R R R ZRIE R AT R W R NTE 28 °C R A
Kihy, TR MFse R BRI R DL AR o rh IR A IR R & o ATFIOR SEA R &
KIRFERITE28 °C, I 2 4R M LIV AL s, 9l s AT 7, HCHRCR B (XS5 R 52K )
G, HARRAN SEAR BC T 32K SRR AL SRR AT, RS A PR B 1A E v 1k B % B AN
B AERACHIETIE 0 2 5 )8, FLAE ™ 5 () SR AR 6 35 Rl R Ak S il -

LG AH = R T 1K 400 JT ~600 JiAS, AR SEARI AT R F A S TR Y L B SR AR S e S
W AR, SRR T, ARFTOR RS I RATICE T 20 ~ 22 CHIKIERH B TR 3%, B
KCI AT i, REORIEAE 8—11 A1, AMURGE 1B WRCE, ERETER = HAFH T,
3.2 4hikEE

SMENRAE SR T B, B KRGS SR S s A sh W is s o Al R BRI K AN RE L)
BH, ATRERRAIEE K S A /DAY, PR R A S R AR S Y, BTN
REY B A S R A o R St 20 R A AR TR BTN K sE T, RHRK AT 1) R
SIS FYIRT IRE LIRS It s F Ak, 2) ShIRREEAE ST RN R 5
BOEFRMAARL , WEEE 2 ~ 5 CF f b R KOF M M e B i, BORWAE, 2R TN
BEKE W, USRI SR AR, S B, SRS R A TG, RESE R E
PR T USRI T A AR B PR ROR , MR L & 2 /\ AR A7 5 8= T 70%
MERTRABTHEERD ), fARA 8 0 F T SO AT IR K BB CRE & 1K IR MK B, BRAK
VAR BTG G, ISR AR > T L S VA Sl K BT R AR B 1 A S A B Y e

FERTIAE B0 b & A FH 28 X8 O RN R S 4 K AR ) 3 LAl AR e i B 405, DT S 3 4 iR 1 4E
T, TR/ INIUSE R K i rh SO SR KR8 B AN K B RE DRAE A A = PTG 8, FESE
FIATH KRG RSB IR R, EM RIS K HARoK | AT, SR B ikn 76
1000 mL AR A B ZMEREAR, 100008 AU K A D4 AR TE 3 d JRFET-, DR KRS e 8 v 7K
B, AP TR . NI R K AT LA TAE S, WD DRI AR AR R AR A 7
Ay [ e XS AR, A B TR S A R (B R ARG TSSOk A T
B, RS RS R AERKEE, Hife W22, AR 45 5 3¢ L2 98 3 30t
T2 AR R MR B TR R TR, W R
3.3 HiERIMEMNES

AT R IR EEFNBYNAAS ISR PG A — ARSI g AR BRI 1 RSk PR X
IR A BTN, BRI AT, MARSESIRES) . X RUIPRIE I E M T o,
FHFRIIRAAE T IR OHGE R, DASEMABRIRS (1:1) BRI & &R
F R TR, AR BISA BOMA S H, RIMA AR BHE2E R AR, Castilla 55
RO FT R IHAERIGEAE ( Paracentrotus lividus) AR E S @ik KL S Y BILMEE (Rhodomonas sp. ) T2
B H BRI A i, A BY T ASSINRIEA T o FERR S I 1 b ] 22 B s oK (L A P TR

BORR B A SER K OIRE 2 50 em, (H R g B E2EEURS/KIEA 15 em BK)Z, EIE4ARE
fil R AL 2SR, X AT REWL L 1 AR AR . B AL RDCZ A AN St T RE R A A SR AR AR K T
FIRRIRAESMIFENZ —, S B P T 00, @ TR
3.4 TEMGABNEE BB R E B AY (68

MG AL SRR R, et 2 IF N BRI R, EREHE2~3 d hHA
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AP AR . XN T ARy 55 HAH AL RE I Flis shRE o dsczs, DRIHeR v il ) R A 1k 5 DA AR A Y
FRIETT HBORE, WSRAERE AR BESRAT 78 R B BDRM B aR 2 A AR AR T, DRMORERE AR B 7 i e v B RO
HETEE AEL A 5% £ 17 DA SOt L IR e A B e e 1, i AR Rp R et AR 1, HR ] RAKA 5
BT R B ARSIV ek e (0 AR 2y, 4l B 5 MR DR E i By BB B i VL . MEMEIESC AR A B 2 3 mm
Je, U RE S Rt , R ARRE A AR R L T e R AT AR R, MM )RG35 5 R M LA A VA AL 14 A
7, AERM—ER AR IRAE, SRS | SRR S R

TEJm 3 UCHEMEAE P ) B i A P AR B S BRI LR, [l — AT IR AMAFE 42 AT I8 2 em,
INMMATEARA 3 mm Zid, XL REE SRS I Y, ] RS AENE LR TR AR R 25 R, kT
H AR AR A R H B PR A BRI IR, A0 N —URZEAR ], BEA TR R ARG

[ &% 3k ]
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