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RERERT] LFER

¥TE ETE WEE

BRE HFER

(REFBFR LB ERRTIAHREEE, KERFFR 116023)
® OB Xk#

(REEHS&FAEE, # 116000)

MW OE VSHFTA~1997FSR LEEXARNE ARATRIFEL 5 FRAERGEERE, £
BARHEKFFTARDI.6%61.6%; RABBFTEHRX T FERIT R AREREATHTAFF
RAEFRTATEFTATE ARG LA RFMENZ TR, 4 0.53x1072~1.46 X102 em/d,
HEOFMAKFE LAY AT 2.32x1072~10.72 %10 2 g/d Z 8, 3h 755 H it K SRR AR &
ERENSHAREL ; RALRAMTFRABRL AR, 2 134, $2AZH 1.16 cm ¥ £ 5.98 cm,

HhER (.47 g HE61.0g, ISR 18.0%.

XA KERLDEER BRE PHREH, L AHA

U3 DA AR ( Strongviocentrotus intermedius )
F 1989 4F d KK BN B ARG, HRI2H IR
@ &, T IR E AU ETE R, B
AMZHBHECEL THLRSEER —ERNFFEM
B, XTEmEBs L Eget ATER
BRAAFRED ERmEENEEEER AR
MmN E R HRE, RAEEEAFE LEEM
SR A BCTRIRE, W E AKX T A,
1993 4F 7 AZE 1997 5 5 A, M HENGRE B XA
ERPAEERBEPRE.ZERITT LFEHHITE
EHTTHR, ARBRERREEREST 1 FU
b, RKRHE T g H 554 R .

1 HEAZ
1.1 EEBENSEEN
1.1.1 BEEESRE 1993FE7H1I5BES H 13

#1998 -07- 15
» HERABEBETMA KFEHSHEET A SRErBAT
%96 - D030) BBy

HTREBOES XH#T, H¥ 29.0~30.5, K&
(KFE2~3m)19.5~-23.2 C, BEHZEAKETF
WREK0.5~2.8C,

1.1.2 #&#% 60 BR4(20 emX40 em) R 60 B
PIFE(60 cm> 40 cm X 40 em), B FIHRER 4 mm
BB 6 mm $EH MY, PP 30 X 50 em
BaFamMibginmgE, pMmEikgs A
HEEHR 20 BHERE, '

1.1.3 75% WRAER20x40 MHEXEHE 53
MG RREZEL, RRKESNHR1.5.2.5
M3 5m REBTHEL kg AETR, YUBELE, &
BREWMFERNS 2 M MEAFARRBRERE
£, KB 2 m A, AR 500 4, 34 MR
RN AT B Ulva sp. )5 g &4, ABEREAT
750 g £47,20~30 d 15 1 K, RENFAEHE
AR O AR RE X MR 2 HE (40
B84 10 MERM),

1.2 BHBERHENDEIEAR

1.2.1 F, RYERE RFEAFH T 1993 F
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11A 14 HERES B 5 B#4T, #5314
¥R F%2.10~1.57 em, $:1.55~1.00 cm,
/5:0.98-0,44 cm, FIFE 4 {80 cm X 50 cm X
30cm), MIRFLEARTHBEEE, RARRBGAK
SO AE ¥ AR R 2, 43 T 408 AR 210,420,600,
Moo 1~ FHRMM1~3 SHEMBHBES
{ Laminaria japonica ) 4—5 5P 1994 1 A 14
HEffAad, RSN, 857442881 ®
FHERHTER, BERARKSBASEH BHE
KERNFEEKERS 1~3 15, ZREER. 8TMAME
P PSR AR 30 P LLE K,

BB ARARIGR, BEFS.2~13.6 C, &
31.0~30.5,pH 6.8~8.2 ,D0 5.1~7.59 mg/L,
COD 6.29~4.66 mg/L,

1.2.2 F; RBGEAK. EFPEFTHHPE T
1994 £12 A 16 HE 1995 ¥4 A 13 H#47. M4H
(60 cmx 40 cm X 25 cm) 110 >, BT 5 K EM
P10 em*x 1.4 emx 0.6 m), 5 b, FhEE L0 H
B34, 85-~-7d8M1 KA, 0.5 cm KL 3B
BH, KiEXN 13 8~14.8C,

1.3 WMFRIDFEH|EHT Lk

1.3.1 RELERAAEESRN SEANBBAERE
BELRHFABET. BB 1996 FE3 H 28 B
E7R4H EREAKBIRBIABERE, £
MEBWAAHE197F4 A8 H, BHRAHHE
FAKATEEZ R AKAE(240 cm X 60 cm X 30 cm).
1.3.2 ¥RFAE BREWESHEEES s A4H0
U R E BN ARG 20%) . BHN
B R ( Undaria pinnatifida ) (15 80%), R
RURRERTREHAEK SHRK 1058, 2
MEM A KFMBTHE RS 5E, BRE
RIEWAHALTRTTE.

B—HrBKE 18.0~23.0C, HE B HE @K
BX22.0~25.0C002~3m KF), H _HEAR
12.0~21.0TC,

1.4 AXSENINR

AFHEKB(DGR) = [ KB & IF7RE (K

B) - BB AE(SER) /B R

2 ER

2.1 WEBNEREN

FRMERMAEE TR S~7 d 26, WEERST
BNEE — 297 R BRI 3, BRA A, X
e th o REV AR R TR, HEE AT e B,
FRFERREFELE L

1 ERESESENENEKERRE
Table 1  Juvenile sea urchin growth and survival rate outdoor

in sea and indoor in summer

L2534 MEEB/ pm BIEBE/ % DGR/ x
cuitivation situation test diameter sutvival rate 10 "2 cmned 7!
KF1.5mMiE
beg 1.5 m under sea level 0.34+6.03 37.5+8.7 3.00£0.85
AT 2.5 m MR G.36+0.06 40.3+6.1 3.33+£1.08
bag 2.5 m under sea level
KT 3.5 mPIsE
bag 3.5 m under sea level 0.3520.02 39.5+5.4 3.17+x0.71
KT 2.0m FR 0.39£0.07 66.7+11.8 3.83+1.23
cage 2.0 m under sea level
EHYEGE

cultivation blade indoor 0302619 75.9+14.2 2.371£0.96

T RAEMTERS, HKBEFSAREMENER
HEEREZHAK(F=0.60, P>0.05), T35 39.
1%, ARERAGHEEE D, AS<MB<ER
EREERR SR A AR NAES A DGR LB ¥
EZR(F=1.7,P>0.05), F¥{ER 3.17x 102
em/d, MM DGR ., M FBLLENS
33.6%f61.6%,

2.2 F, READEHEA

EAZEHPRERSERETEIFHERE
B2,

ME2AR,F, RFRZEHHE0.34~3.78
em) X FEZAFHENE, FEFREHEERLY
DGR BEEHBIT T M, 1~5 SR BEH 2R
DGR fr T 0.53x107%~1.46 X 10 2 em/d, 4 S/ 5
SHEHB 1.2 MAREHN DGR 450 1. 06 %
1072.0.77x10 2 em/d F11.46 X 1072.1.35x 1072
em/d, B1 PABTFE 2 MARHBABLOEESER
BI: AT DGR B M, A F2.32%x10 %~
10.72 X107 %g/d. HRAMIFER 3 B PN 5500
BEYURIRHEIL S, HAb AT &, 3 SME
EEHELTEE BEERS 0%, He 1.5% 8
A4 i B B LT B
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Tabie 2 Growth in diameter and body weight of F; juvenile sea urchin offspring indcor medium culture

EE ] mEe B M/(A-H) dme
cage items 1t - 14 12-14 0t - 14 03 - 14 05- 05
1 4% test diameter/cm 1.74+0.16 2.16£0.24 2.54%0.31 3.18%0.29 3.58+0.34
HE body weight/g - - 4.36%1.49 6.71£2.17 11.85%2.82 17.65+4.18
2 1% test diameter/cm 1.1140.18 1.55+0.20 1.96£0.19 2.5540.31 3.02£0.33
{58 bady weight/g - - 1.4310.61 3.03£0.86 6.30+1,87 11.2243.33
3 4% test diameter/cm 0.78+0.15 1.1710.23 1.51£6.27 2.07+0.4% 2.36£0.42
R H body weight/g - - 0.69+0.32 1.47+0.70 3.79+2.11 5.6742.67
4 42 test diameter/cm - - 0.61+0.18 0.94+0.21 1.77+0.38 2.22+0.45
EE body weight/g - - - - 0.40+0.22 2.45+1. 34 5.30£2.51
5 F1% test dismeter/em - - 0.34+0.09 0.58+0.23 1.35+0.38 2.08+0.57
B body weight /g - - - - -~ - - 4.2042.76
B, FHE + $RMEE . Mesn + 5D,
2.3 F; RBEEMNEAREEFREDE 2.4 IR

A R RE R 4 I, DRI R IG RERE T ARG A3
FEHFREEANE ANMHESBRRFEK,
ZRIEH, 8 1TNEANEEHEENRAAERY. AR
0.2 cm 2 #8000 ;R 0.5~1.0 cm A 4 000
~5000 151.0~1.5 cm B 3 000 ~4 000 1~;1.5
em BL_LF) 1 000~2 000 4,

M 12 B 15 AXSARE 0.20 em 2R EIG#
AFHM, Z4H 13 HREFF R10&K27.97H
(F20.43~1.95 cm), BUIEH 33.3% ~90.0%,
FH65.8%, FEMGHE ) F B I A DGR K
6.09% 10 em/d, £ HFHRE 1,

1.0E - x 1
18412 23712 /% 1071 2111 w2 e 134

B¥/ (A/F) date

H1 FAREEEAPEANARBERKERFHN -5
b3
Fig.1 Growth in diamreter of F; juvenile zea nrchin offspring

indoor medium cultere( mean + SD)

FRATRET, BT KRR EESEY
BFSR 1.0 c £HH 5000 4;2.0~2.5 em
3000 1:3.0~3.5 ecm ZH 2000 ;5.0 em &5
300 4>,

FBrBEAEATE RN 88.7%, 2K DGR
H2.78% 1072 em/d, R ERY DGR 2 0.17 g/d, %
BMAEARKYER, BXEXNERHAEE X
%8 DGR 8 5.56 X 107* cm/d, % EH DGR X 4.
44x107%g/d, E KB NER. 10 A4 HBAZNR,
10dIHERBERGEEARRLT, TR
60%, LERAXATHAR, B_MBHUHARLH
FHEADGR A3 R1.14 %1072 em/d 10,11 g/d.
G2 A27 EE 5 A 6 BRIV AR
5.9840.27 cm, KE}60,75+5.22 g, REFIE
# DGR 4 #1207 1.22 X 102 em/d M1 0.36 g/d, BIH
HEMKMASR, TEREMBHBR,5 Ao AR
WYL 18.0%. T FEPENERKRME LH
2 :

3 it SHR

FREREATESRIERPY, SIAKE
BEEXMPIE 710 A, BERPETRAEE
BEL A BERNATIESERE, 220%
0.3~0.5 cm, BB FREK0.8~1.5 cm I AATF
BRHA T L RE R, RN QTES—6 IR
ATHH.

FREE IR Mk AR B 23C BT, &
BIHZE 230K L& REXRIET, SIAKES, K
BHAREIEE S RRKEET —ENRSE,
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BT e K R L e, O P i X
REFENHETRKETTEANERIE P EAEA
BERAE KSR R REORSR., KPR,
FEG X ERENRRAT R EREEBRTE A
A, BHEABERTEAN, TEHTE LEE MM
EM#EATRES, MZEHE EAREX, BRT
MM RS, 4 38 R X 3 B S8 41 A X
BRSOTRR, H— S REREE,

1 EEw{hght® dinmeter curve 170
or

I Y h#ER body weight curve 160
EOF ¥
] 5n 1B
Z50r -
H =
= AD T
sS40t Z
<30 ]
b {00 5
®oap 0=

1o} 10

N
(=1

o " N 1 ) .
18/3 8/5 18/6 16 7/12 676
B/ (A/R)  date

B2 TIraamEnRe, cEEKmi (il R
M)
Fig. 2 Diameter and body weight of sea urchin for land pond
culture (mean + SD)

A H R R ST R e A B A A e 1
XBESKT, LEETPERRE 3 FHER
ERAREGREH, FREMY DGR % 0.30x > ~1.

23X 10 2 em/d , IBRFHH 47.1%, HET R
BER. ARBPEETHEAEEL.51~2.08 om B
BB B 4 A 5 I AE 820~ 400 1~/ 4H(0.40~0.20 B
Jem?) AN, 3,18 cm FHEHIZE 210 /480, 10 4/
em?) LAWY, RS TALRE R S A,

Rt T 4L SR AR T BRI I, 7T R w i A
AR EERTE PR, R K AR
P, ATEKEERR, XS L8, REH, B
A B 5 o X 05 ) FIRE B K S S A T LR IE
RH( Paracentrotus Ziuidus)mo FRABEEERRM, 13
A AEEA, BEREH 1.16 cn £E 5.98 cm, #
BRIEEGK 18.0%, EF RGN A HC giEink
FELM, A AREERER DY, Jit T
FicfrmEgERE MR, hESEREILS
i ) SR A AT T IR R,
B e p e B B 4 % B SR E 4,
FIEM R R RS R R, URER
EAR I A it

F ®F LW
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Over — summering net cage cultivation at sea, medium culture and
iand pond culture of juvenile Strongylocentrotus intermedius

Chang Yaqing Wang Zichen Sun Peihai Feng Zhaoxin  You Xuece
(Dalian Fisheries University, Dalian 116023) )

Abstract The over — summering cultivation at sea, indoor medium culture and land pond culture of juvenile of
Strongylocentrotus intermedius transplanted from Japan were carried out from July 1993 to May 1997. The re-
sults showed that: (1) for F; offspring cultivated by net cage, the daily growth rate in diameter in sea area is
33.6% —~61.6% higher than that of the indoor when the water temperature is lower at sea than in indoor; (2)
the daily growth rate in diameter for F, medium indoor culture by net cage was from 0.35X 107 2~1.46x 1072
cm/d, and varied with cultivation density and time. The daily growth rate in body weight increased with time
from 2.32 X 1072 ~10.72 X 10~% g/d; (3) for largescale land pond culture, the diameter of ses urchin grew
from 1.16~5.98 cm, and body weight from 0.47~61.0 g within 13 months. The mean gonad index was 18.
0% .

Key words  Strongylocentrotus intermedius, over — summering, medium culture, land pond culture
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