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RE AXRETEXBEAIFENGE, ANAERESEHENERKETNE S
T AR, RERBENSHBTHR, BESR T RKES R UR KBS B, RERE
GaF/\BERESHHENMNH, ELFREFRRESEX, KEXBEXNETEN B 78 A,
FEKE N 28—24°CHf , B S WML HELE RS WEMNAROBE 1920 X, 41HNEH
PIAEEARE, M4 SERER RN A REER, L RERN & E.

FEE  KEERBEAIEE. S

K ¥ 42 ¥ B (strongylocenirotus nudus) 5 I, 3% #g I (Hemicentrotus pulcherrimus) g
EBEXFEERFLFNENME. ENEEREFRBRIEE, EMIERERER
B (B ERD, bR RR 58 (C.H, COOH) & R B2y ™, 3L HEK
MIEEKEREERRE,EEEFHER, AHARRCEEREREARERNR
Z, A, nAHETERENEASRAITRAREENEZRE,

BERBHEEREEYFHFREAREMHE™ , B R EERPEZHIH, LB
RG24 FREREF S ERMBW IR L, RE SRS MR E WA R B & BR
57, BEREEANEE, BEALFEFENRALEERS TR, BRSBEEE
ERFBY P LENLEE, BRERESHTTEHREFSHHT, HERET -EHEH
g™,

EREFXREBEALTFENTRARXEEN DGRBS RSN K ELERE
BEHNPSREY, ITH-SHENEBEBALTELABRTNEREYERE, RNED

SO IR BB LXK BRI A R AT 5 MR, FRSRTYSRLS
BATEERESE, o

OB R %

KRELEEENREERLESEBNERSTAL 78 A, ZEHHARRE K &
MEFEEZNER 1—2 R, L HHTHES SN BRI RS MR KT
WYTE, REH OEE O BARES 0. 5MMEME 1—2 B, BEHELHETERY
R EENKR R, — % 0.5—3 4 S BI VT LR B A AR A 1 A TR FLARHE o X
= ZE 40 B T 46 HE i s, S BRSBTS %SUE?THE@EH@*LI:%%@%FBEO
B A RIS RS ED%ELW&,%%W—E%%%%?&&E)\I&%. B/fEA T
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SrERBEATEEN 1—2 KL UBRESRIEF. REBENEREN 1.5 LA KEMETE 254
TR F TG, TEKIER 23°C, BN 1.021 MK, ZHINE 24 /M EF K w4
Beg i, 3u AR & BB KR 4—5 SLOTRAKIB P HATHE SR, ERYH i 5
ik, FAEMERE—BRDN 1 ADEENDT, EDHER MR A RIERE LR =
WRY BRERTE. SENERTEERH 12 4/EANE, FH L 0.54/8
FHE. '

B U 4 By B 30 B P 32 B R £ B 88 (Chacetoceros mauellerd) , 5 KRR 2 K45 R 5 B
- 74 3000—5000 4-4a M/ % T
N T RFEFFEIF RS, BRBK 2 K, WK 1/5—1/4 (L4 RAEZR N 475 R
B MR#AKER, BRIK 1/3—1/2), HYBREFE/N\BERY RGN, WEEZSEGR
Frig R %) (Vestibular complex) Hi i , R4 FIRE 1 B4 i, X RS0 B0 TP IR 2878, MR
B 37 B BEHC B 2840 BR B 20 R P, 4R L R I b — S MR R AR IR, 4 p
BB EBREERURAEREENER, YEABTEXRRN L BEXELANEET £ B F %
(Ulva) 8L W3E (Sargassum fust forme) & BEA,

N R % R

1. =0, ZEARL SEHELEENRBAE—RE 0.6—3 S5 ) TSR
TR, M TEALAE, BEVEAREREC, BT SDAREN TN AEGE
405 SE 4 TR R » X4 A0 5 TR B2 L A T R, A 3 B 8t R A o

ST B RRRR, FAZEAS HFHFHBBOTNKE, Ho -t w LR
HE T EAYR, KB B RREG N, REGBTABETETLE, EBN
110180, 245 0.5—1 4- 40 BT RS 2, BRI K, HLPEIEZE 164 4,
ARZHERERGHTERAN 1620, SR IE A BN BB K BRI,
KB THEELEETETAMRENIE. NEFTHEIES, BETA, 2B RMELR
MR ER R .

BRI KRR 23—24°CTF A% 10 /NS B RERRAL , RIS AL A R R A0 T B I % »
— I IET K LB, REEAE IR R B A IE % 80 0 T IR KA ARG
2. BMEBARE SHINEEKLEY 1.021, ABN 28—24 CFEE, 4% 14
BT — R LR 5 /DR 30 AT R — A A B , 37 PR R
10 /Nt BB I EIRLCLE 1o 2RI 16 BRI 28 ¥R BHIER . X B % 5
BT — SRS R P R B TR o 7E PR IR T T L0 U9 7 3 4 S by B Sy 30
S, AN R AR B R R R R R E RSB RSA S H B R
2, WHEEER N 180—195 4, R 162—178y, /S 17 MEHEN R T, et
Bl NG EA SRS RN T4 2 — 28 19 ML BN ERBRE, Hn B
RELTEXRBBHLE. |
3. GEmMEREE :

(1) #Atsk (Prism larva) SRS 24 N B MR 47 B, 4 & % 211—
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227 1, JLES4hHE OO0 (Oral lobe)ZE i, RIMEITE, 4B EHF NN EZHBHELET
Kk, R~ RAER, B - ESRMNAIRCERER OB, 25
TEUBEEERE BE—FRENFBERZER —FH). KNBELELEHERRZF 5
&, HS B FAEE, —BELBETAKNFLER, FFEEABEE, ZHEEH 30/
B 5 40 22 T I B R 3 A SRR B IRTE B 7 2 B — T TR » IR] B 2E A% T A 2 A O 2R — %
RS ER, BIOER, MARKNKEEROES . HEEOHBFHEMEE -5
&, EPREMISE, MMEMEBENBHHXERMREBHERNR, EEFAIDEREEEN
ROREE, kAL EAF RO TN AEME. BTEBESHREHCEL—XB, L
B — G AR T BRI B4 R, B3R SIS R SR R O 40 B AR S B B
HMERBE LSRN EFARER. BEHRTEFNERAN 6 I, =B Bi4h
BT TR AR 12 e,

F1 BEERREEZMLER

Tablel Comparision of developmental rate of the sea urchin

F £ Species
KEREE D3EE
Strongylocentrotus nudus Hemicentrotus pulcherrimus
5 BB - -
Developmental stage Kig23—24C Ki@14—17C
Water temperature ‘Water temperature
EEE R
Developmental time
= ] = ]
24 2-cell stage RHRE 1/ TS 2 /NE
Time after fertilization 1 hr. Time after fertilization 2 hr.
440y 4-cell stage 1:30 3:30
84m g 8-cell stage 2:0 4:30
16401 16—cellstage . 2:40 5:0
FFE Blastula stage 5:80 15:0
EEAMERELY
10:0 22:0
- Blastula hatchs from egg membrane
AT 15:0 26:
Gastrula siage ’ 6:0
Bt B
R 24:0 43:0 -
Prism larve
itk S e e
42:0 66:0
Four-arm pluteus larva
J\BERBE 4 B -
Eight-arm pluteus larva 6—TX ‘ s—10%
FAS R 4h i R .
=& : & . 19—20R 28—29°%
Metamorphosis into young urchin
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(2) WKW % (For-arm pluteus larva) FBERBEMANRE, FEOMH =gy g
B4 Xkt — 5 B OB » 4 S A 44 LB PR AT R S 25 T J R IO B IR B DR V) — T o
H874u, BFTTHE 488w A, MK LI MR MZE J ) By 182,
BETH IR, ERB KRR, DERAEER B RNBE, 28 ki
K 2:1. HIRGERABEARR, HENBETENENEREFTETERRIRE, oy
KB RIFAH Y 8 REH, SHEE 5 REWNBA D B2 M X A& B — 5
Bhi. ZH.HREFVRH 0B, BT LRI ARERLI R, WIS EY Y
2 R, '

(3) AR KWL & (Bight-arm pluteus larva) ZEBWEASER, zéazmmmm

R H— A2 U SRRSO M, kMR LOWpL s, ERHESL R

M RIBEA R IUZS i — W DRI, B4R A BB R, SRR N—~FFiE i
B00R ERRGME 7500 EE, HTEEMN 250 MEL 4050, BOMME B RA, &
BEAHEER RS F BB KRFTE (B4R 28,8l T 5K
EEBBREKERTE LB, FRIE H (dnterior epaullettes), [Fa7E40 B S ug
RETAFRBFEREBHN A BN RERA AT HRESHUGELTHM. ABE:
B EBEATEGNEREHNEHEE D, KABESL 13 RABTSHERLYEE,

%% Body length(s)

@

2
X% Day

B1 REZEEHINEE
Fig. 1 Development of larvae of Strongylocentrotus nudus

O—~0 CHekMhishish Two-arm pluteus larva @—e@ Mili4h Four-arm pluteus larva
—_— N EB4 B Six-arm pluteus larva x—x J\BEsgws Eight-arm pluteus larva
------ 7R 25 Metamorphosis A—A 41 ¥ 1 Young urchin

4 HBOEE SREST—RESL, HRAERTARERAE, HEY R HE

 WEHRUEEL k. ERENRTLERRE—RRERE, HEE B SR GE

(B 1D, IREXIWRAGERESHYRERE L BEUNELSEET R R
WERTRRN. BT HELSHNERETRA,HETRROYRE RENELS
BAFERTRYREBRN S 2 —~EF, WEELHRNHARY AFRE SN EE
W AR 5 A M SR W TR IS KA M /B, T B RE 4 s
AR R D15 #0035 30 A 2 AV BRH (Pedlicellarin) , SRR 240 5 SRR MG |
PR — AL SR NN B RS R, A4 RBURSE S R , 2 0 R
ToRUE, HEERBMEBEPRIASMIR, HEMEA L 0 F &4 SRS A o B
mﬁﬁ%maﬁoxmﬁawmw§%@&wwom%—ﬁﬂﬁwﬁﬁﬁmﬁﬁA4
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W R, WESZME 17—20 XK, SR 5 B 20 E, B K B HRERER,

BRI RSB S LIRS,

ENR,HER M WEARERERERRT 1—2 XyyndE, WIZSHEE

| HABRTAME , B ZHERER .

5. 4R ESRLERNEBHEEREIOLER, ANERMEA=Z/AE=E
BRI B A RIREE RS BB R SR BESERRE., W RENR SN, — 2

| BERBRRY 130 ) K TS XL (2—4 SORYEM, 7 —FABKKI (kY 1950),

HTRAS X, HRRAEH. EOHESNEROMEBEENRER 5 4. EHEHE=ZR
YEEMERTIE 400 £, A RERRE, 22600, TAABRE K E 5ESRS
WAL FREEK. MEREEKE 1 ZREAN, ROENIREERTRRE
HBT R, EREEFROX, RANMEHERTESE R —BITEkHN2—3%
*. '

W

1. RRZEREPIEEEATEENFERALERTRERBBRNETE NE
MBS ERNENEE S REE BN, BREN—-REF=EFIVEEPHETER
) By — o 25 B B8 1 i 3 (Platymonas sp.) , /NRPE(Chlorella sp.), = #1815 ¥ (Phacod-
actylum tricormutum), ¥ B 25T 3 (Nitzehia closterium) &M RE-SIENEBIESIRY
PR, 1 1985 45 8 AF B TRESEEABEREREEHE, S RERZ, EE
ATRNE-ABFREF R R, SRV REBFRAER  AAKRERT. SE2HEEE
HBANAINZEBEFEENNR KR RLERES, HE NP KPS &7 R/ \ B
M EEE, ROOMAAEPHEERREER, RBEREVAATHEELTRES
EHERZ —, X5 Guillard and Ryther fj 14 5 J3R7E FT B B (Ardacia punciu~-
lata) 4 s R LB, AR R UEELEE, BIEEAREHEEHRPRIE™, DR
fEER T MARBEDSEES ST FENIRERTREES—BH, HERABRY
WHSBREETRIR, EEEXER. '

2. RERNGIATE &4t 7 P 4% mUR 76 IR W 2R P R s plr 0% ) v 4 B 4 3
BEESEBHEL2ER,UABARBROER,E ke, RREVSERNEK, &
ZEMEAEIE, YBESREPOERAERNAREH KSR, REXEREHKE
B, RIVAHX RS RS R B EE, B ytnd 4y o gl
BENERMIETRT FER, FTEOHNEHNOGHRABBENRE, HAEME
KBS REEEEHIRE—MNEER, MOWRMES X EEEENR, BEit, &
1 BB e — B A 4 AR S AR S SR LB A . MR R TSR X xR &
B )RR 43 S R U B B D0 B, J S B, BRSR Y R O B B

3. DABESTEALERRE R R AR, R R~ R E TR . EREETE, R
EEMBHRBEHEILTESZERRIE, EREARIRE, RERHRELE
B 2 — R A AN TR R 005 B S e B9t G e R AL SR B9 3 B UA
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JRERETESNERAE. EYUEHEIRB AR — R EA 5450 E
0 M A A 2 S A S I R RO R B /N SR BSE

4 BREHBHESNVERE— R RERME, R L £ K R AU L R

THEMEERF. BRESRESWRAMMERFLFBCHARE, My
HUNHH R EERERE—-T .

5. MEEAHRAMIUR , SR E BN NN, YEEKAE 1 BREEDY |
BRE MO RBEE, BRRUEREOUENER A RITRRNER, Ry

WREEE TS, AN GRS HRS, EW SR H ST, TEMRLEITT 85 Hw
H— ) K, |
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A PRELIMINARY STUDY ON THE ARTIFICIAL
REARING OF THE LARVAE AND JUVENILES
OF THE PURPLE SEA URCHIN

juv

Liao Chengyi
(Shandong College of Oceanology)
Qio Tiekai
(RBongcheng Sea Rearing Station of Shandong Province)

ABSTRACT In Rongcheng county,Shandong province,the best time for artifi-
cial rearing of larvae and juveniles of the purple sca urchin S#rongylocentrotus nudus
has been found to be from J uly to August.

The fertilized eggs develop into young urchins for 19—20 days at 23—24°C. The
larvae show preference to certain algae for food, among which Chaetoceros mulleri

is found to be the best in use. And ulva is found to be the best food for young
urchins. :




