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Spawning induction, egg development and larval growth of ark shell (Tegillarca granosa) (L) were
investigated. The most effective method of spawning induction was steady temperature increasing from
4C to 28C with irradiation of sea water by UV after T. granosa was exposed to air at 4 C. Optimum
condition for larval rearing was under the 32.4 psu and two temperature regimes: 28+1C and 25+17TC.
Fertilized eggs was demersal isolated eggs, and egg diameter was 60 um. D-shaped larvae appear about
20 hr after hatching with 94.1 #zm in shell length and 86.7 um in shell height. Ten days were required
from hatching to umbo larva stage, of a mean shell length 125.2 zm. On 25th day, the larva grew to
450 um in shell length and began to settle on the bottom. Effect of temperature between 25C (control
group) and 28 °C on larval growth was not different. Survival rate of larvae settled on the bottom was
about 19% in both temperatures conditions (25C and 28C).

Key words: Ark shell, Tegillarca granosa, Egg development, Larval rearing, Spawning induction
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A LN 7 T (Tegillarca granosa) e $-2)Lke} A5) 2.57 mm, AF 8132094 go] ATk BAE G ZA] A %
ot} walQh Wntk 7E R 9] 24l 2.3 moll A 7FEA] 5-6A17F 2 2k 83t Mg oA s FFEIHA 24417
&M wAd M2FT (Yoo, 2000). AL o SIS 2o 742 hAY 8351y
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719} AR (Lee, 1998), 744 (Shin et al, 2002) T A=, 742 24219 FA} 84 A2, 7He A2+ A1) A
PSR OJ%%E%*PQ AT DTE RS 2 o5 AT+ 0L A4S AT, AL AE AT, AL AE
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o ey QB 2O R S S AR e 4% A% 0 Asld 24 sl AT+ oe
(Kuang ct al., 1995) §o] .00, AFZRALE 19960y ymo) wmo o zas90, Ae I B
AW 480 m*e] AW WA T?ﬁoﬂﬁ 741} 1.09 mme] $E - - c e
= ol =&sh= J%‘ii 3tk & A2 25+1Col =8
1658t vha] S AP 21atgiTh (Wang et al., 1997). B d7E mot N S L otz e
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Mz W g AL B Aol E Koo g At Mgt d5E ASE)
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= =TT ALl ZA} Sl UV ARt A Eldt s ARSI T Whe-
Aol ALgE RalE 4@712 789 WY HAT Wng : I AR
e X} F- 60% ool WH3-3 A 2 HIE =AM e
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Table 1. Effect of various stimuli on the spawning of ark shell (Tegillarca granosa)

Response numbers'

Stimuli Response rates (%)  Fertilization rates (%)
Males Females
1hr. exposure in air 1/5 3/10 26.7 50.0
1hr. exposure in air + UV sea water 1/5 3/10 26.7 52.7
e
exposure of low temperature 1hr. (4T) 2/5 5/10 46.7 62.5
exposure of low temperature 1hr. (4T)+ UV sea water 2/5 9/15 55.0 80.0
exposure of low te_mperature 1[1r. (4T)+ UV sea water 4/5 14/15 90.0 90.2
+ temprature increase (287T)
UV sea water + temprature increase (287T) 1/5 7110 53.3 62.1

'"Number of the spawning clam/total number of the clam treated.
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and Fig. 1).

Table 2. Changes of developmental stage from fertilized egg

to immersion larva of ark shell (Tegillarca granosa) under
28+0.5C

Elapsed time Size («m)
Stage .
(day, hour, minute) ghell length  Shell height

Fertilized egg 2 60

2 Cell 0:30 - -

4 Cell 1:00 - -

8 Cell 2:00 - -
16 Cell 3:00 - -
Multi-cell 5:00 - -
Morula 6:30 - -
Trochophore 10:00 - -
D-shaped larva 20:00 94 .1 86.7
Early umbone 10 days 1252 113.9
Middle umbone 15 days 161.0 143.1
Post umbone 19 days 180.0 168.3
Immersion larva 25 days 450.0 396.0

g9 KA 2k} Balg-g vkobsly] 98t 9
32.49] aoﬂxi 9.8 20, 25,30, 35CE & A A
HAIG 2}, 5 20CME 74 F RI7HA 16.54 3k
ZadRen 25T, 30C 2 35CoME 22 1554 3F, 9.54]
7+ 2 9.5A17ko] A @ E T} (Table 3). 382 & 20T
A 35C7A] A7 AT 62.7-67.9%S] B, &
20CoANXN 62.7%2 7173 ko) &7k Apol= ‘“‘10}11
&%kt
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AEC) e B3AI% 288 Holdty] 9ste e
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15 o]sle) d& =s s W B 1L 1y BEd
F Ao, i 20 ool A K3} o] Rl o) dE
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86.7 ymP o, 23 T 10UANE A 1252um, ZtT
1139 um= 27| 2787 A2 et 73 5 159
RelE 23 161.0 zm, 2} 143.1 pmZB EF7] 2R oM,
23l & 19459 2 180 #m €] A}, 23l 1683 um Ao F2
%7 A7 |2 gt £k £ 25U A ele 4 450 4m
o], Z+3L 396 pm ©]4Fe] AR AAstGet, old wfzi

T Aol AHAL B4 5-& ke o] HEEHUH
(Fig. 1), AHS 2= o] Aoz wde 245 25 w9t
TS W Loz ¥ rHedtHT

T AEE L GG HA e 9 S AN}
A3t D& FAZIRE AR W A7) 7EEa (28TC)
o} Al 25 C)ell A ARFAIZ A, AEE-L 7R a4}
A e 7tol] o)z} glle™ (p<0.05), F&7] FA4e] AHE
E& °F 19%9 0 (Fig. 2). Loyt 2483 Zae] AAE 2AL
g A3, 20 A7 = 7H23 ek Aol A & Aol E
Holz] 9ot} 209 o F Jps| gl A tha mE QRS
BAY (Fig. 3).
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Fig. 1. Developmental stage from unfertilized egg to immersion larvae in ark shell (7. granosa). A: unfertilized egg, B:
fertilized egg, C: appearance of first polar body, D: cleavage, E: 2 cell, F: 4 cell, G: 8 cell, H: morula, I: trochophore,
J: D-shaped larva, K, L: early umbone, M: middle umbone, N: post umbone, O: immersion larvae, P: young shell. (Scale
bars A-N: 50 gm, O-P: 100 xm).
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Table 3. Elapsed times after fertilization and hatching percent
of ark shell (Tegillarca granosa) in different temperaure and
salinity

Elapsed times Hatching
Culture condition  after fertilization rate
(hours) (%)
20 16.5 62.7
Temperature 25 15.5 66.8 Salinity
() 30 95 65.2 32.4 psu
35 9.5 67.9
0 - 0
10 - 0
15 - 0
Salinity 20 115 25.0 Temperature
(psu) 25 9.5 37.6 28
P 30 95 95 ‘
35 9.5 90
324 9.5 95
(control)
100
80
—e—28¢C
60 ——25¢

Sruvival rate (%,
S~
S

20

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Fig. 2. Survival (%) of larvae of ark shell (Tegillarca granosa).
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Fig. 3. Growth of larvae of ark shell (7egillarca granosa)
in 25°C and 28°C.
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AT 4 AQaL, AL (A7} 2 30 A, e A
Z2A} dlg 9] 37kA] B M a3t A S 80%, WikE
93.3%, F3-E 90.2%F v EFHHo|AY), B dFM=
NEAZN = BF7) Bron), e e o] A2 A= o)A
e a2 B AL AFd wet 7129 W3t sk
EAR QA AR HEE & £xo HSH NAE
2ol 9% ARt H2A T ¥ UES vhES B
Rz FZHT

ZNF e AL AdFoR 27 d7 F 585
8910 9L won (Kinne, 1964), & A3} A&
A2 0 2 (Nakanishi, 1977; reviewed by Dame, 1996), %%
HAHE & 5 A& 839 oz 4% (Wallace and
Reinsnes, 1985; Ito, 1991)& £l 3 GE2 MY EITE
AEete 2907 &8 FL& Lxot GE HHdA =AY
A, A AEe Be HAdA shestdth
(Tettelbach and Rhodes, 1981). w2tA] A4 =242 A&
o] A& A ARSAIVIE A d 23 89lo] "o
AukF o2 £ FAALE O] T3 Q1O E e 2k
A AR ddo] o} B 2xdxe Hikge] Sie
T} (O'Connor and Heasman, 1998).

A @o] g4 o Ui & 52 Hl=l, Lee (1998)
' nke] £ A 60pmel PF EalH gl 3
3, 2 BxANHe Mg 50-60 pm, HZNE 54.9 #m
BobE oha & #Holal 498 65um, WHAE 70 um, e
7B 70 pm HtbE AT} (Yoo, 1969).
1y Ao 4 F FalrhA] 422 20T A
E 16.54)7F0] 288 ¥bA 25T oA 155471, 52 28C o
A= 104171, 30T} 35T M E 954 7F0] 28 HUATH oA
2 0] FEFE o o] MEAE FHOE 42 Ag
w2} gsist w3 2 AESE A} Srh Wtk =
Qudl el B3l = Ao|th A, Lee (1998)F T
26ColM 4 F 2543 Fol] FEA] FAHLR 738t
24x17keke] 24343 DA} o] Hrhal st B Ao 2
28CAN £ F 10417k FakA|ge] thi Zfol& Kol
Be}, DA Aol HE A 20413t 2 B A7ARs)
st} 7 Ao At npA e 42 22Tl A 1041337
o dEAHAAe R REEta, 22417 A= F glzte] 4%
D3 FAoE WEsh, e 24-30CoAlA 423 F 4547
Holl= EFupr17t "o, 2EA7IE AL} 1Y vl DA Ao
2 Fed), o] Al mute] WAL T o) gk HES HY
=3

Syl Mo ZAF AR #E A7 Yoo (1969)
9 F8 Z/F FA7] Holo} gl BS AT olF, HEA
(Kim et al., 1980), =5 (Kim et al., 1995; Min et al., 1995)&
oz e Ayl Ao gokst 2R F Solds
Ty §E e A7t a7

zeke] D& FAAL 24 941 pmBEA T ZI) (Kim et al.,
1980)8] 94.3 ym$} ®l<=8lY 2, Z7EZEN (Lee and Rho,

e o
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1997)9] 110 um 2 SHHF (Lee et al, 1996)2] 99.8 xmB.T}
23ttt & AFNME 28TolA DY FAS ARSShe 25wt
o) }&r] AHZ 4ZSFHT You et al. 2001)2 F-AL¢AY
A4-2 25-33C (A 28-30C), GE 16.54-30.02 psu (H 3
16.54-23.38 psu)°] 3, X|F o] Aol AFg FE-2 10.01-
30.02 psu (3 10.01-23.38 psw)z} 3] S AME Suet
o} &7} Hizgt sl M2lste T SEvet matn
HS: g a2, i@t A8-5o] 9o, ST vluw
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2, AdEd H&go] A Aoz Iy
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o] AT} (Yoo, 2000). £ Aol mute ¥ RAAZ o
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A7), 194 A9 180 um@ 7] A 72 HI, 25459
Z}7 450 pm A Zol| A ZA 7} A EH Ak o] H g & 7|3t
2 A7 9 40U (Park, 1998), F78] 202 369 (Lee
and Rho, 1997)2.0he &sto vt I 2709] 28 (Yoo, 1969),
i, vk ge] 209, 5] 179 (Lee, 2001) B
A Ao 2 vEhgth =3 AA AZ7)e) fFAA SlolA
ke 24 450 pmE 7V ZN 2R 522 pm, F7FElv] ZHR)
300 pm, BT 24 245 um AF-o} ¥Iw3tA 2 A7)}
2 Aoz vehd, £31e] AolE BGh

A2Ao 2 mwe] S 15eH PR A Balgol
FolAH RAAZ FA7E A= 2 22/ H &3
zMe g v Bagoz £ 259 olF A 450
pm A X A &G AASHE AS E F AR B8R
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o] 7] B33 BT w¢ Fa3g ale|th Wang et al.
197y B2 Aol A A7 7|AZ 283t W % wjehg
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