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Induction of larval settlement and metamorphosis of
Coelomactra antiquata using some chemicals

GAO Ru-cheng LIU Wen-biao
College of Life Sciences  Fujian Normal University Fuzhou 350007  China

Abstract The method of adding chemical compounds in the induction of settlement and metamorphosis of eyespot larvae of
Coelomactra antiquata was adopted in this paper . The aim is to research the induction of epinephrine 7-aminobutyric acid GABA
L-DOBA and Ca*>* on the settlement and metamorphosis of C. antiquata larvae and to assess optimum induction concentrations of
four chemicals. The results indicated that exposure to 10~* mot L~! epinephrine induced significant levels of both settlement and
metamorphosis in larvae of C. aniiguata  and settlement metamorphosis and survival rates were 88.3% 92.8% and 98.14%
respectively. Larval settlement and metamorphosis rates of C. antiquata were 86.9% and 87.6% respectively in the presence of
GABA at the concentration of 107> mol- L~!. L-DOPA could induce the metamorphosis of eyespot larvae of C. antiquata.
Maximum metamorphosis rate of 73.3% and settlement rate of 84.9% were achieved after exposure to 10~° mol L™! L-DOPA. The
results also showed that the settlement and metamorphosis rates were 86.1% and 42.8% respectively and the survival rate of the
larvae was 87.4% when induced by 20 mmol L~! Ca?* . When the larvae were induced by exposure to the optimal concentrations of
above four kinds of chemicals respectively the settlement and metamorphosis rates of the larvae were observed significantly higher
than those in controls. It was discussed that the induction technique of using C2?* could apply to the artificial breed of C. antiquata in
large scale production.
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Coelomactra antiquata “ i CaCl,
EPL 107"
107°°107° 1077 107% mol L' GABA
107* 107* 107° 107° 1077 mol L'
L-DOPA 107" 107® 107° 1077 mot L™
Ca* 510 15 20 25 mmot L'
12 h 300 mL
300
300.2 ~339.1 yum 1ind mL™'
EPI GABA 1/2
L- L-DOPA Crassostrea 72 h
gigas ' ? Saccostrea cucullata Ca?*
Perna  viridis Argopecten CaCl,
irradians Chlamys nobilis 20 mmot L~!
Ca®* 15 m? 60 cm
3 ind mL™! 12 h
111 24h 72h 144 h
EPI GABA L-DOPA  Ca’*
1
% = +
1.1 / x 100
2004 7 % = /
x 100
% = /
24.0~26.0 C 20~31 pH7.9~8.1 x 100
% = -
Dicrateria zhanjiangensis / x 100
Platymonas subcordiformis Chorella Microsoft Office Excel ~ Sas
sp. 0.2 ~0.4 x10'mL™* d7!
0.1 ~0.2 x10'mL~* d~! 0.3 ~
0.4 x10' mL™" d7! 2
50% 2.1 EPI
EPI
1.2 EPI 107" mot L'
Epinephrine EPI Alfa Aser
GABA  L-DOPA  Sigma CaCl, 92.8% 88.3%  30.5% 107" mot L™ EPI
EPI L-DOPA 0.005 mot L™' HCI 98.14%

GABA
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1 EPI
Tab.1 The effect of EPI on the settlement and metamorphosis of the larvae of Coelomactra antiquata

mo} L™* % % % %

concentration metamorphosis rate settlement rate survival rate growth rate
control 32.8+5.6d 80.1+5.8¢c 98.31%0.1a 11.4d
10-8 32.4+5.9d 80.7+2.6¢c 98.14+0.1a 12.2d
1077 31.9+1.5d 80.9+6.2c 98.67+0.1a 9.4e
107° 39.2x4.1c 84.6+0.5b 98.42+0.1a 14.7¢
102 61.8+4.4b 85.5x1.1b 98.31+0.1a 18.2b
10~* 92.8+2.0a 88.3+2.5a 98.14+0.1a 30.5a

P<0.05

Notes different letters after numerical values showed significant difference P <0.05

2.2 GABA
GABA 1072 mot L~!
GABA 10™° mot L~! 48.10%
87.6% 86.9% 3.6% 2
2 GABA

Tab.2 The effect of GABA on the settlement and metamorphosis of the larvae of Coelomactra antiquata

mot L~! % % % %
concentration metamorphosis rate settlement rate survival rate growth rate
control 30.8+0.6d 79.5+0.4d 98.50+0.1a 10.0d
1077 32.7+0.7d 82.1+£5.7c 98.42+0.3a 8.2¢e
10-° 46.9+2.2¢ 84.9+£5.0b 98.44+£0.3a 12.4c
10-° 87.6+£2.6a 86.9+4.2a 98.08+1.4a 21.2a
10°* 80.4+1.1b 78.7+5.4d 96.97+1.6b 18.6b
10°° 17.3+1.1e 36.4+2.8¢ 48.10+3.1c 3.6f
1
Notes same as Tab. 1
2.3 L-DOPA 84.9% 1077 mot L~
L-DOPA 82.8% 82.3% 10> mot
P<0.05 107° L-! 4.0%
mol L™! 73.3% 1077 L-DOPA
-1 — — — -5 -
mol L 65.5% 10 °mot L' 107*~107> mot L'
62.6% L-DOPA 3
10~° mot L'
3 L-DOPA

Tab.3 The effect of L-DOPA on the settlement and metamorphosis of the larvae of Coelomactra antiquata

mo} L~! % % % %
concentration metamorphosis rate settlement rate survival rate growth rate
control 62.6+5.8¢c 82.3+7.1b 82.3+7.1b 14..7b
1077 65.5+3.3b 82.8+4.7b 82.8+5.6b 25.6a
107° 73.3%x2.1a 84.9+1.4a 86.1x2.1a 11.2¢
1072 2.5+0.2d 4.0+0.6¢ 6.5+0.8¢c 9.0d
10-* Oe 0d 0d Oe

1

Notes same as Tab.1
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2.4 Ca*t 40.4% Ca* 20 mmot L~!
Ca?* 86.1% Ca?*
5~ 20 mmot L~! mmot L' 90.6% Ca?*
Ca?* P <0.05 Ca?* Ca®* 25 mmot
20 mmot L1 42.8% L-! 85.6% 4
Ca’™ 25 mmot L'
4 Cat

Tab.4 The effect of calcium ion on the settlement and metamorphosis of the larvae of Coelomactra antiquata

mmo} L~! % % %
concentration settlement rate metamorphosis rate survival rate
control 77.4+4.3d 18.3+1.1f 86.4+1.0c
5 76.2+7.1d 20.6+1.3¢e 90.6+2.4a
10 79.9+2.1c 26.3+£3.1d 89.8+3.7a
15 84.5+4.8a 38.1+£3.7c 83.6+2.2a
20 86.1+4.7a 42.8+4.2a 87.4+£1.5b
25 82.6+3.2b 40.4+1.7b 85.6£2.4c
1
Notes same as Tab. 1
2.5 3 26 3
EPI GABA 10°°~10"*mot L~! EPI
1077 ~ 107> mot L™*
80% GABA EPI GABA
107°~10"* mot L~! EPI  GABA
GABA L-DOPA EPI 2
OEPI & 100 ¢ DEPI
Lo0 . @GABA = g0 b  mcaBA
o m L-DOPA a ggb  wWL-DOPA
"; 90 B ng
z 20 | % 70 F
g 10} i |
8 60} g 60f
= 3 40}
2 a0} =k
= | [
= LA
&£ 10} 0.1 1 10 100  control
01 1 10 100 control HPIMEE/ (X107 mol- L7Y) concentration
iRk EE/ (X 10 8 mol-L 1) concentralion
1 3 2 3
Fig.1 Effect comparisons of larval settlement of Fig.2 Effect comparisons of larval metamorphosis of

C. antiqguata induced by three kinds of chemicals

C. antiquata induced by three kinds of chemicals
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2.7 3 Ca* 55.8%
47.9% P <0.05 5
3 EPI GABA O EpP1
120 1 = GABA
L-DOPA 2 m L-DOPA
= 100 |
98 % L-DOPA .
[+ L
EPl  GABA 5 B
s
L-DOPA 2 60f
2.8 Ca** x or
T
% 20 |
Ca?* 0=
P < O 05 73 5% 0.1 | 10 100 contral
' ) A/ (X107 mal-17") concentration
81.9% 79.5% 89.2%
Ca®* 3 3
144 h 70.1% Fig.3 Survival comparisons of metamorphosis larvae of
45.0% 25 1% P<0.05 C. antiguata induced by three kinds of chemicals
5 Ca2+
Tab.5 The effect of calcium ion on the settlement and metamorphosis of
the larvae of C. antiquata in the production
B % % % %
mmot L metamorphosis rate settlement rate survival rate growth rate
concentration
24 h 72 h 24 h 72 h 24 h 72 h 144 h 72 h
control 54.5d 58.7c 60.0d 63.5¢ 92.0b 63.6¢e 45.0f 47.9b
20 73.5b 81.9a 79.5b 89.2a 93.2a 90.4c 70.1d 55.8a
1
Notes same as Tab.1
3
EPI
3.1
GABA
EPI GABA
EPI 107* ~ 107° mot 107> mot L™!
L' 85% 86.9% 87.6%
61% 98% Coon EPI Garcia-Lavandeira
10~ mol L~* ! GABA 4 10°*
Martinez ~ * 107> mot L™! EPI mol L~! Venerupis pullastra
Argopecten purpuratus 39% 60%
EPI L-DOPA
L-
Doroudi 8 EPI DOPA
Garcia-Lavandeira ~ *
EPI Venerupis pullastra 10"°mol L™' L-DOPA 12 h
73.3% 62.6%

EPI
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