I. of Aquaculture
Vol. 17(2) : 97-102, 2004

gr=Ror o e
Journal of Aquaculture
©Korean Aquaculture Society

E371el ), Chlamys nobilis®] A5 ARk G3ke} o Aol
n| X 9] 33

A58 - YT
SRR Feieald A BAIFPAEEAEA

Effects of Various Stimulants on Spawning Induction and Early
Development at Different Water Temperatures in the Noble Scallop,
Chlamys nobilis

Seung-Hwan Won and Seock-Jung Han
Bukjeju Marine Hatchery, NFRDI, Jeju 695-830, Korea

We examined the effects of stimulants including sunlight and UV-irradiation on the spawning induction and
early development of the noble scallop, Chlamys nobilis. The sunlight stimulation resulted in nuch faster spawning
induction (100% success within 40 minutes) compared to UV-irradiation (100% success within 70 minutes). Early
development of the scallop larva took place between 15°C to 30°C. The time to reach the early D-shaped stage
was 63.5, 31.5, 18.5 and 17.0 hours at 15, 20, 25 and 30°C, respectively. The correlations between the water tem-
perature-(WT) regimes and the time (t) required for each developmental stage are as follows.

2 cell stage: 1/t=0.0606WT-0.6194 (r*=0.9791)

8 cell stage: 1/t=0.0304WT-0.3453 (r’=0.9941)

Morula: 1/t=0.0100WT-0.1049 (’=0.9663)

Trochophore: 1/t=0.0058WT-0.0618 (r’=0.9848)

D-shaped larva: 1/t=0.0030WT-0.0282 (1>=0.9731)
These correlations indicated that the biological minimum temperature of the species is around 10.44°C. The highest
survival rate up to D-shaped larva at different water temperature was observed at 25°C.
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‘fable 1. Number of eggs spawned and fertilization rates at each stimulating treatment for spawning induction

stimulation methods

Sex Response times (min.)

Spawning rates (%)

Eggs (thousand/indi.)

Fertilization rates (%)

sunlight exposure % 11~39 100 1,000~ 3,000/indi. 82.8
a4 5~15 100 -
JV irradiation ¥ 12~56 100 500~3,000/indi. 793
g 8§~17 100 -
Air dry ¥ 43~98 60 100~1,300/indi. 88.6
= 12~35 70 -
lemperature rise (5~7°C) % 51~110 70 100~1,500/indi. 86.1
& 13~51 80 -
100 ¢ 1.6 [ & el
80 | A gcell
7 B Morula .
= | O Hatching rate 1.2 = ® Trochophore
8 60 B D-Shaped rate
S B Survival rate O D-shap.
g | ¢
[ L
E < 0.8
20 - —
ND ND
0 ' 04 r o
5 10 15 20 25 30
Temperature (C) ; %
F¥ig. 1. Hatching, D-shaped and survival rate of fertilized eggs 0.0 :
of Chlamys nobilis at different water temperatures (ND: not 0 10 20 30

leveloped).

' F3g, D A E 2 ASEL 25°C Aol 787,
3.6, 74.7%% 7P =43, 200CTANA = 74.2, 69.9, T1.8%%
F58 AAE JERNY O 15°CHE 18.8, 4.4, 8.8%0°] 1,
30°CA = 36.4, 8.2, 11.3%= vl & A5 B th(Fig. 1).

E37tey) A 7 23 (15, 20, 25, 30°C) HAELT
=54 Z 2 ceA Q] AQX7HS 7H2E 3.0, 1.8, 1.2, 0.8 A
o B BT 3AZF oo o]FH/AIT B A
25.0, 9.0, 7.5, 5.001%k0] 28 FHUY, 7] DY A0 =€)
= AR ZbzE 63.5, 32.5, 19.5, 17.0 AJ7ko] £QH0], &
15°CT-ollA] 44 7] o] F &7} HA 3] =2 F tH(Table 2).

ool Azg a¥og Yepd, F2d &= A
A FAIE EATHEFIg. 2). Fig. 2914 XF& £&, Y5 A
1] Q5 VERI AL, o7]dA Loz A dArE g A7

Table 2. Relationships between water temperature and time (hour)
Chlamys nobilis

Water temperature ('C)

Fig. 2. Relationships between water temperature and time
required to reach each development stage after fertilization of
Chlamys nobilis. WT: water temperature, t: hour.

(t: houn)sh -8 (WT: °C)he] B4 & Thersh o] A ELT,
2ME7]: 1/t=0.0606WT-0.6194 (’=0.9791)
SMIEZ7T: 1/1=0.0304WT-0.3453 (17=0.9941)
A7) 11=0.0100WT-0.1049 (r’=0.9663)
FEZ7]: 1/46=0.0058WT-0.0618 (r’=0.9848)
D343 1/1=0.0030WT-0.0282 (’=0.9731)
o) BAAE 2AR Yio 02 ) X&) Hahe 48, &
A7kale] 7]l QoiA b o] HHIshs 4B e o

&
I (biological minimum temperaturey= < 10.44°C3ItHFig. 2).

required to reach each developmental stage from fertilized egg of

Water temperature (°C)

Developmental stages

5 10 15 20 25 30
2 cell ND ND 3.0 1.8 1.2 0.8
% cell ND ND 9.0 4.0 2.3 1.8
\orula ND ND 25.0 9.0 7.5 5.0
frochophore ND ND 36.0 21.0 11.5 9.0
D-shaped larva ND ND 63.5 325 19.5 17.0

*ND: not developed
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Fig. 3. Relationships between integral water temperature and
time required to reach each development stage. I: 2cell (16 hr),
II: 8cell (37 hr), III: morula stage (102 hr), IV: trochophore
stage (177 hr), V: D-shaped larval stage (304 hr).
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22 YePgthTable 1). B8 T 7tejHRobe] 2A&sE v
FAA FL 18°C 73 v 12]R], Chlamys farreriv= 40X 3¢
gl 2002)0. % FAMSE ARE AL, 7Y, Amusium
Caponicum japonicum= G2 20°CellA] 45*A7H(Son et al., 1998),
sl Ye)B], Argopecten irradianss T2 24°CNA 28 AIZHL.,
2000002 E371Eu 7 thd wE 23S et 8 DY
R o] AEE JolME BRrieH] 2 20°CoA 60.5%,
si7kElE] 2 20°ColA 10.4~25.2%, 3E7tEH] & 24°C
A 252%%93 EFVHEE & 200 o) 71.8% THE 7t
du|FRT} DA 9] &gl A Vet

Fe7t 2t GAE A BAA Edvele] ¢
WAo] AR sl AESRE] e Ht 104M4°CE AR (Fig. 2),
Sy xd ol =Z7elZIN, Panope japonica 3.82°C (Lee and Rho,
1997}, B3, Spisula sachalinensis 5.5°C (Lee et al,
2002)80}F A4 Vel &A1 vBSIE, Crassostrea nippona
10.96°C (Yoo and kang, 1996)ZhH= 528l =20l 4] Ao o]
Zoixle= Fo 2 yriHd,
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FL(WT: °C)3 ZH 2 DA 28 A 7K tme)®] #A14
& vg-7 gt

M E7]: 11=0.0606WT-0.6194 (1’=0.9791)

8HE7]: 1/=0.0304WT-0.3453 (1>=0.9941)

A7) 1/1=0.0100WT-0.1049 (1*=0.9663)

ZFE217]: 14=0.0058WT-0.0618 (1*=0.9848)

DA 1/t=0.0030WT-0.0282 (12=0.9731)
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