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Effect of Heating on the Sex Maturation and Egg Development of
the Ark Shell, Scapharca Subcrenata
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ABSTRACT

The investigated of survival rate, sex ratio, condition index, gonad development frequency, gonad index,
fertilization rate, hatching rate and time required development of D shape larvae of the ark shell, Scapharca

subcrenata. Survival rate was lower in heating group compared with control group (P < 0.05).

Sex ratio

(female:male) observed 1:0.97 in control group, 1:0.62 in heating group. Condition index was significantly higher in
heating group than control group (P < 0.05) and higher increased more than water temperature 17°C of heating
group. Gonad development observed slow in control group but more than ripe stage 80% in heating group (21-28
day, 20C). Gonad index was higher in heating group compared with control group (P < 0.05). Fertilization rate and
hatching rate of the ark shell was observed 82.17 + 3.55% and 63.57 + 2.36%, respectively. The time required
development of D shape larvae of the ark shell was observed 15 hour after fertilization. The suggested that results
of the ark shell by heating were effective sex maturation and normal egg development.
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0 2 AR G o] AN EA shelsuA shaiv,

E3 QPACl AR B, mFelde] dAEE B A%

ATEE A A7l 1 N2ARE ATHLA stk
ME 2w

1L ARAE

2 o A=l Almw}, Scapharca subcrenata-S Z}
w179 ofAueld] AR 44 3181 + 221 mm,
A% 9.87 + 1.94 go] 7007 A¢|c}.
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1) Agsel k2 % Hol2d

ARD Amee AFa Ul ARRxddA 1597 £4 F
20101 39 904E] 49 67k 457 Wik (=)

& 7% 425} heaters o183 sh=el 05TH S22 4
SR F 200 §A% 2 CheP) B el 43E 4

Felgich. AR o dx-o} 7p2-e] #2Hss Fig. 1
3o el
calcitrans, Tetraselmis tetrathele 3%2] v|AxHE =3
3}e 1 ton == 34]7ka}c} 200 1 (5,000-6,000 cells/ml)
o Agaeldl ) BRskn. ARt v gl
60-70%% LU, 2B A FEAR WAE 2 A
Ae S,

Isochrysis galbana, Chactoceros

AEE AA AAFAA A IASE W ge AE

A 25 B34 (Olympus, CX31) o2 #3s}o]

4) H|ZtE
ks (CD & A AE 7€ ® 4= Uy (55
(g x 1000) / 27 (mm) o] Aoz Axks}gic).

(inactive stage: In), 27|84 7] (early active stage: Ea),
57184 7] (late active stage: La), A<
2 kel 2 ¥]3}54~7] (spawning/spent and degeneration:
Sd) & y53it} (Fig. 2 and 3).
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Fig. 1. Variation of water temperature of rearing tank.
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Fig. 2. Gonad development of the female ark shell, Scapharca subcrenata. A: Inactive
stage. B: Early active stage. note oogonia appear and proliferation of oocyte along
the oogenic follicle. C: Late active stage. showing the oocyte connected with oogenic
follicle by a egg stalk and enlarged oocytes in lumen. D: Ripe stage. showing the
matured numerous oocytes in the lumen. E: Spawning stage. showing the oocyte
discharge. F: Degeneration stage. showing the presence of a few undischarged
oocyte and oogonia. Gf: gometogenic follicle, Oc: ocyte, Og: oogonia.

Measurement System (FOCUS technology, 2005) o] 3
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Fig. 3. Gonad development of the male ark shell, Scapharca subcrenata. A: Inactive
stage. B: Early active stage. showing the spermatogonia appear along the
spermatogenic follicle. C: Late active stage. showing the numerous spermatocyte and
a few spermatgonia and spermatids in lumen of the spermatogenic follicle. D: Ripe
stage. showing the numerous sperm in the lumen. E: Spawning stage. showing the
sperm discharge. F: Degeneration stage. showing the presence of a few
undischarged sperm. Gf: gametogenic follicle, Sc: spermatocyte, Sg: spermatogoia,

Sp: sperm, St: spermatid.

et 7oA AR AAES AR 1494714 99.6%
2 =7 YA, 149 (22 1770) o] e 543] o}
271 A& 53] 20C F7h frA1gE 214 5-€] 28 A}
olell AFANAIZF 5A3] F7F87] AlAtete] A FRYU]] 28
AR 75.2%2] AEEEL 2o} (P < 0.05).

. A
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1:0.972 Z Ao]& Ho|A] ogkA|ul, 7hT-oll A ARS8t A)A|
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Fig. 4. Survival rate of the ark shell, Scapharca subcrenata
reared during 28 day in control (normal) and heating
tank. (*): significantly lower from control (P < 0.05).

1.2

O Female

O Male

o
o0

Sex ratio
=
S N

o
[N

o

Control Heating

Experiment group

Fig. 5. Sex ratio of the ark shell, Scapharca subcrenata
reared during 28 day in control (normal) and heating
tank.
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Fig. 6. Condition index of the female ark shell, Scapharca
subcrenata reared during 28 day in control (normal) and

heating tank. (**): significantly higher from control (P <
0.05).
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Fig. 7. Condition index of the male ark shell, Scapharca
subcrenata reared during 28 day in control (normal) and
heating tank. (**): significantly higher from control (P <
0.05).
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Fig. 8. Gonad development frequency of the female ark shell,

Scapharca subcrenata reared during 28 day in control
(normal) and heating tank.
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Fig. 9. Gonad development frequency of the male ark shell,
Scapharca subcrenata reared during 28 day in control
(normal) and heating tank.
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0.36 @ £599l 289U 0.645 elc} (Fig. 11). 7}
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Fig. 10. Gonad index of the female ark shell, Scapharca
subcrenata reared during 28 day in control (normal) and
heating tank. (**): significantly higher from control (P <
0.05).
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Fig. 11. Gonad index of the male ark shell, Scapharca
subcrenata reared during 28 day in control (normal) and
heating tank. (**): significantly higher from control (P <
0.05).
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Tegillarca granosa (Lee, 1997), u}x|2, Ruditapes
philippinarum (Chung et al., 1994), %3}, Mytilus
coruscus (Wi et al., 2003), dE, Gomphina
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subcrenata (Lee, 1998; Kim et al., 2008) oA et
vle} Zro] dF-Z Alef3ln hE FEHE] 2I1E Abo]o| At



Korean J. Malacol. 26(3): 201-209, 2010

Table 3. Elapsed time after fertilization of the ark shell, Scapharca subcrenata

Elapsed time after fertilization (hour:minute)

Developmental stage

26T (32 psu)

Fertilized egg

Polar body
2-cell
4-cell
8-cell
16-cell

Morula
Gastrula
Trochophore

D-shaped larva

0:00
(diameter 63.17 + 1.22 zm)
0:40
1:10
2:30
2:55
3:25
4:05
5:10
9:00
15:45
shell length 82.85 + 0.87 ¢m
shell height 72.65 + 1.07 ¢m

25 /m A 25 m
— —
25 um E 25 /m
— —

B 23 C 23m D
F 25m G| 25um H

Fig. 12. Developmental stage of fertilized egg of the ark shell, Scapharca subcrenata. A: Fertilized egg, B:
polar body stage, C: 2 cell stage, D: 4 cell stage, E: 16 cell stage, F: Morula stage. G: Trochophore

stage, H: D early shape larval stage.

Hsl= sHAIAEFE (summer breeders) ¢l <:3tc} (Boolootian
et al., 1962). o] F2o] takg, AE 2 JFAF Sl 9l
o] F238 A5AI7} 57] wji#o|t} (Kinne, 1964; Nakanishi,
1977; Tto, 1991).

FAFEEE) 4 4% 2 ATV Re wEe) Wz,
WA W, A2 el 98 ), A a5
]

H3l 5 A o] £ o4} (Chung et al,
1994; Park et al., 2003; Kim et al., 2008). £3] v|ulx=
o] WH3l= wwe, Tegillarca granosa (Lee, 1997), dj&,
Gomphina veneriformis (Park et al., 2003), Ajzze},
Scapharca subcrenata (Kim et al., 2008) S-ojlA] X.ox
= 5 ol AN 0 LA 9 wske ol

Sk WskE vehdic,

Azate] AAFE7E 1492 271847, 3-692 F7|&
A7), 5-84- k57, 7-992 et 9 wb47), 9-3€2 3%
2 FA7)olw, F Aty 7-84% RuE1 ¢itt (Kim et
al., 2008). 2 AFE] AEAAZ] A= A UEARe
FAN 2B F2 BEEY] 71E 2ug)t thh 2]
S Yepllon, o] 200819 wlsf 2010139] Ag20] Fht
9] Hglog A8 Ao WA,

2 Aol sl Amuke] s dnkggo A At
HeTo] A9 A7) v 22 WA, 7Rl
S 2 17T ool vinkse] 22 Z71ES Yl ¥
20CE FAIE P70l 70% o)) A5 EE B gl
o} webA Q1$1A A% frel 223 £ 20T AFE B
oJZlctk spAlul, 2 Azpe| A et whe} 7Fo] kel uf
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T AEEY] Aot a2l ot 27l (Nakanishi,
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s, YA a5, $AE, FuHE Y DY A7 o] i
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