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22.025.0C ( Laminaria japonica ) ( Undaria pinnatifida)
( Uva sp. ),
1.0 3.0 5. Ocm
(1.2m%), 18 (0.25m % 0.2m
x0.2m) , 1.0 3.0 5.0cm 6 3
, ,1.0cm 3.0cm 5.0cm
30 4 2, ,
, 1.0C, 21
1.2
( Sargarssum horneri) ( Chondrus
sp.) (1.5%X0. ) em (3.8%0.2)cm \ 3 (0. 4m % 0.
3m x 0. 2m), ( 1)
( 2 ), ( 3 ) 1.5¢m
40 ,3.8cm 12 15.4~ 17.8°TC 21
, 30.5~ 31.0 ,2~ 3
) 19.0C
) , 1 000Lx
1.3
39 ( 1. 15~ 5. 16cm) , 33
21.6C, 0.2C 25.07C, 0.2°C/ ,
27.47C,
1.4
, , 65~ 75T 24h(
0. Smol/ L. ) ,

(h (F)

f=B(2W - 2W )/(N*A)+ B[(2W - ZW )(2ZW'= SW)J/[(N*A)*(ZW + =
W)/2]

F= {/[(G + G )/2]

:IW IW , =W =W
.G G , AN
,B

Rd Rg,
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Rd= (D -D )/[(D +D )/2]
Gz 2Wy/ 2Wi x 100%

Rg= (G - G )/[(G + G )/2]
Co= 2Wo/ 2Wax 100%

Gi= 2W3/ 2W5 x 100%

b D , Cij Co; Cy 123
j(j=1234Y5) , Wi Woy Wy
123 j(j=12345) , Wi W2 W3
123
2
2.1
(6) (D) :
2.9958
G= 0.43132D (n= 108, r= 0.99925)
2.2
10.0~ 25.0°C 1
1
Tab.1 The feeding rates of sea urchin at different temperature
(C) d( em) d( cm) ftg 7+ ) J|(C) d( em) d( cm) f(g 7 )
10 1.02£0.05 1.39%0.00 0.022%0.001 19 1.07£0.07 1.70%0.07 0.047%0. 001
3.42%0.09 3.79%0.13  0.187%0.003 3.45%0.21 3.81F0.16 0.327%0.021
5.2410.26 5.43%0.16 0.36310.028 5.20%£0.11 5.24%0.11  0.506%0.084
1.05%£0.06 1.39%0.09 0.020%0.001 1.05£0.07 1.6%0.08 0.039%0.001
3.40%0.07 3.74%0.11  0.160%0.008 3.4610.08 3.77£0.11 0.289%0.015
5.13%0.18 5.34%0.09 0.317%0.008 5.24%0.18 5.30%t0.14 0.450%0.015
1.04%0.05 1.32%0.08 0.011%0.001 1.04£0.06 1.61%0.09 0.024%0.001
3.40%0.16 3.70%0.16  0.067%0.002 3.4310.11 3.71£0.10 0.116%0.006
5.21%0.27 5.30%0.18 0.117%0.005 5.15%0.18 5.20%+0.13  0.192%0. 006
13 1.02£0.07 1.48%0.10 0.028%0.001 22 1.04£0.05 1.61%0.28 0.034%0.003
3.371£0.08 3.79%t0.17  0.237%0.002 3.4810.22 3.71X0.16 0.221%0.012
5.2610.11 5.4210.08 0.449%0.011 5.30%0.16 5.3%%0.15 0.276%£0.019
1.03£0.06 1.48%0.09 0.026%0.001 1.04£0.05 1.59%0.09 0.031%0.001
3.3520.04 3.70%0.11  0.193%£0.001 3.49%0.11 3.70F0.11  0.199%0.005
5.11%0.18 5.35%0.14 0.384%0.023 5.38%£0.16 5.42%0.09 0.257%0.015
1.02£0.05 1.39%0.07 0.013%0.001 1.05£0.04 1.57£0.08 0.018%0. 001
3.34%0.11 3.70%0.10 0.077%0.002 3.4710.08 3.59F0.07 0.080%0.003
5.01%0.16 5.19%0.00 0.130%0.011 5.31%£0.17 5.35%0.20 0.118%0.003
16 1.03£0.06 1.62%0.08 0.036%0.001 25 1.06£0.05 1.43%+0.07 0.023%0.001
3.43%20.15 3.77%0.20 0.318%£0.003 3.49%0.13 3.60F0.12 0.117%0.004
5.22F0.14 5.27%0.13  0.548%0.042 5.25 5.25 0.111
1.03£0.05 1.65%0.09 0.032%0.001 1.07£0.05 1.46%0.07 0.021%0.001
3.43%0.12 3.79%0.13  0.276%0.018 3.55%0.15 3.65+0.11 0.104%0.006
5.22%0.16 5.29%0.11  0.454%0.026 5.25%0.11 5.25%0.10 0.105%0. 004
1.03£0.06 1.59%0.08 0.021%0.001 1.07+0.04 1.37£0.07 0.011%0.001
3.41%0.11 3.73%0.07  0.106%0. 001 3.4910.21 3.%9%0.16 0.047%0.003
5.03%0.04 5.16+0.08 0.204%0.014 5.31%£0.06 5.31%0.05  0.04%0.05
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Fig. 1 Daily relative feeding rates fed

on different algae of sea urchin
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Fig. 2 Daily relative body weight grow th rates fed

on different algae of sea urchin
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2.3
1. 5em  3.8cm 2 3
2
Tab. 2 The growth rate fed on different algae of S. intermedius
d( cm) W(g) d( em) W(g) d( %) W (%)
1 1 3.8810.07 25.04%1.34 4.09%0.11 29.47+1.92 0. 26 0.78
2 2 3.8810.06 24.8010. 74 4.06%0.09 28.381+1.49 0.21 0. 68
3 3 3.81%0. 14 22.43%2. 31 3.93%0. 14 26.1312.67 0.17 0.73
4 1 1.48%0.08 1.53%0. 19 2.09%0. 09 4.247%0.53 1.64 4.47
5 2 1.48%0.09 1.51%0.23 2.01%0.10 3.72%0.52 1.48 4.01
6 3 1.41%0.07 1.34%0.17 1.92%0. 11 3.27%0.49 1.47 4.00
3 s 3
> > Tab.3 The choice rate fed on different algae
of S. intermedius
> >
N 8. 25% (g ) (%)
4.95% ( ), 21.95% 11. 52% ( 1 24. 80 38.70
) 18. 05 28.17
’ 12.51 19.52
5.55 8. 66
3.17 4.95
2' 4 2 32.16 68.50
5 9.38 19.98
20 ( 25.0 C) ? 5.41 11.52
, s 3 37.47 68.23
24 (25 4°C) 17. 68 31.77
4 23.45 35.62
10. 0%, 3. 72~ 3. 90cm 17,04 25.88
33 ( 27.47C) 69. 14.28 21.69
2%, 1.0~ 1. 7em 60. > 04 857
5.43 8.25
0%, 1.71~ 3. 50cm 41. 5 2. 17 54,54
7% ,3. 51~ 5. 16cm 94. 1% 11.28 23.51
1. 7~ 3.5cm 10. 53 21.95
6 29.42 68.87
’ 13.30 31.13
1. 7em
s 11.5%~ 30.2%, 18.6% ; 1.71~ 3. 50cm 3.0%~ 14. 9%,
7.8% ;3. 51~ 5. 16ecm 2. 6% ~ 10. 8% , 6.1% . 3. 5cm
17. 6% 3. 5cm



74 23
3
22 C, 23°C
237C,
, 1989 1.
3cm, , 23C ,
, 1997 8 20 26C (3~5
), 20%~ 50%, 3. 0cm 20% ,
3.0~ 5.0cm 30% ~ 50% , 3.0cm 10%~ 20%
,  5.0cm 50%
, , 10~ 25T ,197TC , 10~
22°C ,16C )
25~ 27.47C [ 1992]
, ( 4.1~ 18.37C) 4
(4. 0cm ) 0.1~ 14.57C)
Sergeeva [ 1994] , 10~ 23°C,
17~ 22°C [ 1992] Sergeeva [ 1994]
2~ 4T , 28~ 297C,
8 8 , ,
, (21.6~ 27.47C) 15 ,
1989 )
1.5~ 2.0 [ 1997a]
12~ 7 , 4 ,
(8 ) (9~ 11 ) ,
[1974] 1. Ocm ,

, , (L. angustata) (U.
pertusa) ( Phyllosp adix iw atensis) ( Sargassum sp. ) ( Chondrus
sp.) ( Polysip honi sp.)

[ 1990] )
3.7cm , ,
[ 1967] 3., (L )



[ 1997b] .

?

HRFRENA PAIZEFFLH 06 BG4

. 1997. . ,4:(1): 60~ 67
s . 1990. . , 14(3): 27~ 232
. 1997a. . L12(2):7~ 14
. 1997b. . L16(4): 1~ 2
L1973, =Y NT Y =0 , L16(1): 1~ 54
. 1969. DYy =LZD . s .79
. 1992, BL U TYNT Yy =20

40(4): 479~ 485
Sergeeva E P, YaroslavtsevalL M. 1994. Effect of temperature on the early development sages of sea urchin Stongylocentrotus

intermedius. Bl Morya/ Mar Biol, 20(3):229~ 237

EFFECT OF TEMPERATURE AND ALGAE ON FEEDING
AND GROWTH IN SEA URCHIN,
STRONGYLOCENTROTUS INTERMEDIUS

CHANG Y& Qing , WANG Zi-Chen , WANG Gue-Jiang
(Key lab of Maricultural Ecology of Minisiry of Agriculiure, Dalian Fisheries College, 116023)

ABSTRACT The feeding and growth of Japanese common sea urchin, Strongylocentrotus
inter medius fed on Laminariajaponica, Undaria pinnatifida and Ulva sp. in 10.0- 25.0C
and fed on the mixed algae combined with Sargarssum horneri, Chondrus sp. n 15.4- 17.8°C
were determined respectively. The relationship between sea urchin body weight( G) and test
diameter( D) is G= 0. 43132D" 7>

urchin fed on the three kinds of algae are different and change with the water temperature. The

. And the results also showe that the daily feeding rates of sea

daily growth rates are 0. 5% 10” >~ 3. 0x 10” *em/ ( ind* day) of juvenile sea urchin (1.0~ 3. 6cm
in test diameter ) fed on L. japonica, U. pinnatifida and Undaria sp. in 10. 0- 25.0C.
T he daily relative growth rate is the biggest in 19.0C in the juvenile (1. Ocm in diameter), but in
16.0C for adult (3. 6- 5.0cm in diameter). The body weight growth rate is negative of adult
sea urchin at 25. 0°C. For 1. 0— 5. 3 cm sea urchin, the ability for antt+high temperature

decreases with the increasing of test diameter. T he color of body, and sex, gland of sea urchin vary
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with its fed algae. It also indicates that the sequence of selective feeding on five kinds of algae is

L. japonica, U. pinnatifida, S. horner, Chondrus sp., Undaria sp. The result of hungry

test shows that the sea urchin can be hungry for 15 days in 21. 6— 27. 4°C, and the ant+ hungry

ability for 1. 7- 3.5 cm is stronger than the others of 1.0- 5.2 cm sea urchin.

KEYWORDS Strongylolentrotus intermedius, Feeding , Growth , Temperature, Algae



