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8-AAf - MIRHIE; FHHGENBEELAERTE LFEEAEHESOREEL, X
M BEREAEROESBEESERESEZKBEOERNEZEZERTH, Kb, Kbk
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B9 8 A, B T E BRI X R 2 X B Sh ik TEBE 4D i B gtk o\ Bagh ik 4 3o J\Bi
SR TG BB B W R TS AR ERARBAEURREE. E&FNEERIEL2R
RANVEFEBRR BRI AW ZE RS X0 X5 B SEEEMNAB B, P BEEEIMNEHE
{El, $hiPHSE AR 4.50m, REKIERES) , ¥ URWRE SRR A X RiBEER
KEAE 4.5—10cm, & EEEES, REEGUER A ERR M,
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16-4ifa 2 ¥ E 60min LRI E 240min EUE—Ro FRMERAISFEHLEEE,
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RBABARR 1L BB, RBKEK 0.5, 4 2 #,#EBT 11 40L HyizE
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15,20,25,30°C; RE — N AR —PE[ARERX BRI TRE, T 1989 4 12 A—1990
1 BikfT,45r 6 AR ERKKED B % 20,22,24,26,28,30°Co MMBRRABRKETZ
REoR o3 RIERRN R B iR E RIE R, Bl AN ERR TEE MR ARG X%,
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30°C, 3k 8 ;IR AEMKIRN 4,2,0°C, 3 P B—REKBEERBEE 10d, ER3 A4
R BEEHBREKETHEBREROEHHERKED, 5HKE D,, AENPRHEHEK
BW, 5HEKE w,, R4AX 200C ANERANIERE E, SAREENERE E;, DI
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3% 0,5,10,15,20,25,30°C, RE-LREMRB AR FIRK, T 1990 4 3—5 AikiT, 1§
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AR EE -4, T 24 WE B KR TRERRE, 30°C K
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Tab. 1 Comparison of embryo developmental rate of S. nudus at the different temperatures

‘ % # i
AR :
- | 4-mie 8-miE BiF HiF iz AR 5 sy
30
s 25 1 2.5 10 12 20 284 445
Bt
20 1 2.5 3 . 12 14 20 28 36 52
% 15 3 4 5 18 24 48 721
— 10 6 8 10 28 40 72 96"
5 24 30 48 964
30
p 28 —
i
26 1 1.5 2H 122 —
% 24 1 1.5 2.5 12 24 481
- 22 1 2 2.5 13 24 48
20 1.5 2.5 3 13 24 48

“—? REZPRERI. 1) 30% LITEE; 2) 50% L Lk,
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W4k ; 24°C RS REOD B R B b B g A, B 30% mE(HRE); RF20cs
22°C SRR B IER

22 KEXMEBERGER (F2) RREEREE, 8 HZHEF 8—24°CH>5
Hehig A K SEZER, PR HERKBN 50pum, H, Dl 16—24°C 1] 3 AERKKHR
(110—260pm/d), 20°C HER (260um/d), Hx 3 (D 0,4,28°C H)4EHEERKE
BIEHRT, TEHENAAARENRT. RBMNNSERER, £ 16—30°CcKETH
16—22°C It 4h i IRA KRt , A B KT 150pm, H, 20°C R4 K BHR(250 um/
d); KB 22°C, BEKBIE T4 A KEE 2B TR, E 28°c RHEARTER
SHZE 20um/d), FEHEERT, 5 10d WEIETD; F 30°C, ShiEHEE 3 RAHHA
FET, 5 7 REMIET . RBRAFHREY, 4°c NG HEESRFRIENT,E 10d BE
©FETT; 2°C AP ARRIES], 10d NFET-H 4 23.3% ;0°C Y, 8d N&IBFET

%2 FAEKETHEENERER

Tab. 2 Growth result of the young S. nudus at the different temperatures

x| RE | mEx | wswe FHkE T8 Ay .
|| G | mm) (mg) By HERE g
@ N® s | b b | ow ow |y B s E (%)
0 30 60 0 7.0 — 30.8 — — - — — — 0
4 30 60 42 9.6 10.3 106.1 134.9 23.3 0.80 0.09 0.14 70.0
® 8 30 60 60 7.0 8.6 31.7 53.4 53.3 1.71 0.21 0.31 100
12 30 60 60 6.6 9.2 30.6 71.3 86.7 2.66 0.33 0.48 100
% 16 30 60 60 5.9 10.8 23.2 128.8 163.3 4.34 0.63 0.78 100
= 20 30 60 59 6.1 13.9 25.9 286.6 260.0 5.57 1.00 1.00 98.3
24 30 60 57 6.0 9.3 23.2 71.9 110.0 2.92 0.42 0.52 95.0
28 30 60 33 6.8 6.6 31.7 29.4 — — — — 55.0
16 10 30 30 9.1 10.6 112.1 153.8 150.0 3.6 0.60 0.78 100
18 10 30 30 10.6 12.0 153.8 242.8 200.0 4.1 0.80 0.89 100
7 20 10 30 30 12.0 15.1 242.8 388.0 250.0 4.6 1.00 1.00 100
22 10 30 30 15.1 17.5 388.0 556.2 240.0 3.6 0.96 0.78 100
® 24 10 30 30 17.5 18.5 556.2 698.3 100.0 2.3 0.40 0.50 100
jus| 26 10 30 30 18.5 19.1 698.3 809.7 60.0 1.5 0.24 0.33 100
28 10 30 30 19.1 19.3 809.7 850.0 20.0 0.5 0.08 o0.11 100
30 10 30 0 19.3 — 850.0 — — — — — 0
® 10 30 30 15.6 15.7 403.3 400.0 16.0 — — — 100
B 10 | 30 23 { 15.7 16.1 | 400.0 450.0 . - 76.7
u 10 ] 30 o | 161 — | 4500 — - - -~ 0

S8 ER 3 MRBHEIMER, UHENERERE 0—30°C [H 12 MRARKE T4
JBEERER, B 1, FREVH,KEE 200c i, CRHESZRERECEARERKYLE
P KBRS TEIRT 20°C, BKENFT SREREERBEHEE; KESTF 22C®
KT 16°C J5, M/KEN B SRR REA KEETE BT %,

23 KEXEEEAEM (R3)  REXNCENEREH, REEE 0°C HEBH DR
%, EARES). AER/, H15d RERT; 5—20°C, i H 58 A XHARN LA
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Fig. 1 Relative increment of the young §. nudus at different temperatures
#£3 AAKETRSEHRBRLER
Tab. 3 Feeding result of the adult S. nudus at the different temperatures
; R | AEXK SEHER EHkE EHH s
AR | X% | (Gind) (em) (&) BESE | gex | B
A 7
e (@& | B, B D, D, w, W, ® (%) (%)
0 15 6 6 6.1 6.1 88.5 87.0 0 0 160
5 15 6 6 6.5 6.5 103.0 102.1 7.8 0.5 100
L 10 15 6 6 6.3 6.3 101.1 101.1 21.0 1.4 100
o 15 15 6 6 6.2 6.2 87.5 88.5 38.5 2.9 100
o 20 15 6 6 6.4 6.4 105.0 105.5 50.0 3.0 100
7~ 25 15 6 6 6.0 6.0 80.7 81.0 13.5 1.1 100
30 15 6 6 6.4 — 100.8 — 0 0 100
18 10 6 6 6.3 6.3 105.0 105.0 30.0 2.9 100
® 20 10 6 6 6.3 6.3 105.0 105.5 25,0 3.3 100
22 10 6 6 6.3 6.3 100.5 105.5 34.0 3.2 100
® | 24 | 10] 6 6 6.3 6.3 105.5 105.0 15.0 1.4 100
+ 26 10 6 6 6.3 6.3 105.0 104.0 7.5 0.7 100
28 10 6 6 6.3 6.3 104.0 101.0 0.3 0 100

WE R, MABRNEAREE I SBaERMME T, E 25C Z2EHRFHAVE
I E {5 15d WIEFET; 30°C MIRER, REKEBYE, 7d R&W3ET, KBHE 15—
22°C [], RGEMNE LD EBEEEHRE, FHBEAFEE 3% £4, AAER)EZE FAR
K 10—24°C ], P HBEAEMAERE 1.4% U EARHEKE; KT 10°CREEST
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25°C, WiE h EEaXRARRBD.
3 e 54iE

SGALER 7T RABNERVSFUER, KENEHRREELLZENENERKES
BERBENEN, R, FEERAHNEZTH B KEBNERBAHER.
3.1 ZRMEMRTSCHEBET 26CHKET, REEFEIHREE, 15—25°C 7LIE
R AEHE A,
3.2 FHESERAERT BCHREBT 24 CHKERT, ATRESR, BEEHRYE, EE
7E 15—22°C,
3.3 #iBHENAEGFKERT 0°C, 18T 30°C, A REREAF 16—22°C, FiE 4 1/KiE20°C;
RTEET 20°C BKIENZE S TR LA A RKEESRERSZ.
3.4 BIBMH7E 0°CKE TG NBE THE,H 15d REFET;30°C KB T REEBEREE,
BN KB, BRAE 10—24°C, BiELE 15—22°C,
3.5 LB HEMERZT T LIERS BN KENENE RS, RiEEERNE
3R RIS R E KRN EE 0 5 40 BARRME S R/K B AT SZ 88 DL 4hiE HIR S
B,

g2 % X M
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INFLUENCE OF TEMPERATURE ON VARIOUS DEVELOP-
MENT STAGES OF THE SEA URCHIN,
STRONGYLOCENTROTUS NUDUS A.

Gao Xusheng, Sun Mianying, Hu Qingming, Li Guoyou
(Marine Fishery Research Insiitute of Liaoning Province, Dalian 116023)

ABSTRACT

The effect of temperature on sea urchin, Strongylocentrotus nudus A., develop-
ment in the embryo, pluteus, young and adult stages was studied.

The test carried out in 1988—1990 at temperatures from 0°C to 30°C showed
that the effect of temperature on sea urchin development is apparent in the above
growth stages and that zygotes can not be divided normally at the temperature lower
than 5°C or above 26°C as the suitable temperature for embryo development is 15—
25°C. In the pluteus stage, it can not develop and metamorphosis normally at tempe-
rature lower than 15°C or above 24°C. It develops normally at nearly 20°C. The yo-
ung sea urchin stage can not live at temperature lower than 0°C or above 30°C and
the suitable temperature of growth is 16—22°C. The adult sea urchins were alive at
0°C, but the movement was very weak and the growth was slow; at 30°C they all
died. The suitable temperature is 10—24°C. In the above growth stages the temperature
adaptability of pluteus is the weakest and that of the adult sea urchin is the stro-
ngest.

Key words Strongylocentrorus nudus Development growth Temperature
Pluteus



