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Water temperature, at which Spisula sachalinensis egg successfully completed development ranges from
10 to 25T. Within this range, the development duration is reduced with increasing temperature. The
relationships between temperature (WT, T) and the required time (t: hour) from egg to each devel-
opmental stage are described as follows: 2-cell : 1/t = 0.0554 WT - 0.3769; 8~cell : 1/t = 0.0210 WT - 0.1142;
Morula : 1/t = 0.0125WT - 0.0712; Trochophore : 1/t = 0.0039 WT - 0.0203; D-shaped larva : 1/t = 0.0024W
T - 0.0108. Biological minimum temperature for the egg development is 5.5T.
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Eulal§t, Spisula sachalinensis2 <% - 745 gk 4] ]
8~20 me] Eefjuletel] A Aste Mgz vl 24 %)= g9le|t} (Ventilla, 1982). i} MHAl& S ol B3t
ZAFEA 2 10~12 cn, % 200~500 goll o] 2+ iy ATE Y F& 275l A o LAl wX & 29|
Folc} (Lee et al, 1999). Frdoigte] 2] Fof 8 4 TS Fogt A7 glont (Lee et al, 1996), 3T Eof
e 9T Fie] s} olFolAok b, o] 9 VRl ol FleBAe R G 49 Rtgoz o
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AAE QF FHY Yol ApHolct. ZMF AT FR Y L A AR T B WS Y
AL QA SR SAATAIA ] 7] AAkal A 3|71 o}t

Z8% Fojok shizul, ST FEAN IR £ HolS upeba], o] AFlAE Hulgte) Feteoln T 4H
Lo oA g ubAl 2 B3l gol 23t 4R 59 ol AF FEAAE AF 72ANE A & Ao
#7990l whel 1 AYEgo] FekAr} (Imai, 1953). u) X 429 ool tste] =AY
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Blo]Hd miz 100709 WEF F83slo] Z wralclA )
J|ZAMNAY £LAZTH BEEES 0% Ao 4t
YATAE Aol A LYLAY L8
e PR 4o 50% o) 4o AR Al o2& Al7ke

s}ai =, %z}sw $48 42 9 AE

st AR £t A4, % T
A £8A7 9 AAFLHe] FAYE Yoo and
Kang (1996)ell 14 Wi AHgsted Fatgich

2 3

Ag Az, Sydidre] 2 vhs 22 10~-25T)

o2 vElken, 5C¢ 30CoAE DY fA71%] 1
sk M7 #A= A gkt DY {FA7A Y BEE
2 10°ColA] BF 58%%.2.7, 15C2 20CANA = 22+
T 78%, 70%9] 2 AEES B o) 25CAHAE 20%
o] & AEES B (Fig 1). Sy #4372
10, 15, 20, 25°CollA AA7174A] 742+ 16.5, 9.0, 6.0, 4.04]
Zto] £ 85|10, 7] DA FAel =g A7+ 47
70, 42, 27, 204)17ko] &£ Q5] r} (Table 1).

ol Aol Ang 7o d ellld o, £ WSS
t AAA%E BAE Uebled (Fig 2). Fig 2014 X3
S FE, YEL A7) A4E vehla glen, o] 2R
dojRl WAy whAM £ QA7 (t hour)Zt 4 (WT: )
o] HAA L

2 AE7) : 1/t

0.0554WT —0.3769

8 AE7] 1/t = 0.0210WT—0.1142
A7 : 1/t = 0.0125WT—0.0712
952171 @ 1/t = 0.0039WT—0.0203
DA §4  : 1/t = 0.0024WT—0.0108 2 FA =t
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Fig. 1. Hatching frequency of fertilized eggs of Spisula
sachalinensis at different water temperature.

Table 1. Relationships between water temperature and
time (hour) required to each developmental
stage from fertilized egg of Spisula sachalinensis

Developmental Water temperature (C)
stage 5 0 15 20 25 30
2 cell 100 50 25 13 10 22
8 cell ND 100 55 30 25 dead
Morula ND 165 9.0 60 4.0 dead
Trochophore ND 480 270 180 125 dead

D-shaped larva ND 700 420 270 20.0 dead

ND : no more developed

1.0 1
m2-cell 1/t = 0.0554WT - 0.3769
& 8-cell
0.8 | amomla
® trochophore
o D-shaped larva
0.6 |
=
-
04 | 1/t =0.0210WT - 0.1142
. I
1/t =0.0125WT - 0.0712
02 | 1
1t = 0.0939WT -0.0203
ﬁi/t =0.0024WT - 0.0108
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Fig. 2. Relationships between water temperature and time
required to each development stage after fertilization of
Spisula sachalinensis. T: water temperature, t: hour
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Fig. 3. Relationships between integral water temperature
and time required to each development stage 1: 2cell,
O: 8cell, HI: morular stage, IV: trochophore stage, V:
D-shaped larval stage
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Cyclina sinensis (Choi and Song, 1973), ¥i%}, Meretrix
lusoria (Choi, 1975), Argopecten irradians (Tettelbach and
Rhodes, 1981), Crassostrea rhizophorae (Dos Santos and
Nascimento, 1985), #7}2lu), Patinopecten yessoensis (HL,
1985), vl 1F, Crassostrea nippona (Yoo and Kang, 1996)
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482 10~2579 Aoz yehgten], Buugo] 7]
D4 -0l £ A7+2 10, 15, 20, 25CollA 2+2} 70,
42, 27, 2081 7Vo] L2851t

48 (WT: C)2} 2+ 2h4) BbAlY £ 2402F (h: hour)9)
BAAE e} e},

2 A7 1 1/t = 0.0554WT —0.3769
8 AE7 : 1/t = 0.0210WT —0.1142
A4 7] : 1/t = 0.0125WT—-0.0712
235217 : 1/t = 0.0039WT—0.0203
DA #+4 : 1/t = 0.0024WT-0.0108

o5 BWANE A2 stol Hupujitel 27] whael 9l
oA b o] FAlshe B2 X (Biological min-
imum temperature)i= 37 55CE A=
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