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Silva, 1997; Pauly etal., 2002) » ffj EEEAEHIE/5 &
TKEERTEKER ST HLE (Naylor et al., 2000)  H
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Wik BlaEH KB DU R E R ke E i %
AT 2E (Callier et al., 2008; D’ Amours €t al.,
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GERE (Brenner etal., 2014) - [K]th DIA AR5 E
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B -
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(Veneroida)~ ISR} (Veneridae) ~ Z24f/&@ (Tapes)’
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Fig. 1 The morphology of Tapes belcheri (above) and
size comparison (below) between T. belcheri (right)
and T. literatus (left).
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B —(EmEFF - SR AR 9 I - ARIBAGE S
(FCER - BEEERINAS 4 - 5 i H AR nE T AT
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HEHERE SR ez 2 - 4 hr > FE A DI
FFH TR ZE R B SR - SRR DN - HERGEH &
JeHERE - kBRI T a D R RPN A
Feo3 R » B 400 H A PE DT 5 =X
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AR > BREZEE T LIREEZ R ZTEE -

(=) ZRMNNERIRIEES

1D B2 REINAIKIR 28°C ~ B[ 33 psu 1Y
1,000 ml BEPRER - EEFTIALENSE - SOAEONIRL Rt
i rshaatt - L 0.8-12 & /ml Z&E » EEMN
ZEM 2.5 mt FRP AR (kAT 28°C - BERERY 33
psu ZERIET) - £ 8 hr BARER D RULHA1% - BrfneR
7 YIHIERI ISR (Isochrysis galbana) £y
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(Chaetoceros muelleri) » BRAEIEELL 1 hr A7k i
1 RS HE PRSI S BRI a2 - AR EIR T
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LA One-way ANOVA 17 #f &t 43 #7 3t LA
Scheffe EH|EARERAC 2 FEEEE (p<0.05)°

= R B S 7R 2

AR HEH S 88 R Ry 5.63 £0.58 mme
FABRIEHILL 1 L BEAR 3 FREC R 10 R s
(0~5~10~15~20 25303540~ 45psu) >
i Bl R /K B Ky 33 psu o FHACAHER 30 3 -
RHHE B8 72 hr GRATEIER -

VY ~ BRI CD SR I I S A T
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REFREEIR. 26 1 bR RAELh H A 10 B
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TR G S RS BRI N (Fig. 2 »
Table 1): SZfE0[ (fertilized eggs) AV 60 - 65 um;
JRZFEBRHKT 1.5 hr GG > 2L —HHH (2-cell
stage) > A/ 90 um; 2 hr A VIHTHEHE (4-cell stage)
K GHTREHA (8-cell stage) » A/INE7 90 - 95 um 5 2.5 hr
A SHIHL (16-cell stage) Jz =+ ]
(32-cell stage) > K/NE 90 um 5 3 hr #E A SEREHA
(morula) » K/[M) 90 um 5 4 hr A BERHA (bastula) »
AN 90 um 5 5 hr A E#EGT-HE (tochophore) »
K71 90 - 100 pm > FERFIHEAAHEE K EE HEE

aiiffE) 5 %) 8 hr RBEHRL D AY4E (D-shaped
larvae) EIBEAEIELNA: (veliger) » K/NEJ 100 -
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Fig. 2 Tapes belcheri embryonic developmental stages and juveniles under conditions of water temperature at 28°C
and salinity at 33 psu. A: fertilized eggs; B: 2-cell stage; C: 4-cell stage; D: 8-cell stage; E: 16-cell stage; F: 32-cell
stage; G: morula; H: blastula; I: trochophore; J: veliger (D-shaped larvae); K: pediveliger; L: settled juvenile.

Table 1 The embryonic development of Tapes belcheri at a water temperature of 28°C and salinity of 33 psu

Stage Size (um) Cumulative Time
Fertilized eggs 60 - 65 0
2-cell stage 90 1.5 hrs
4-cell stage 90 2 hrs
8-cell stage 90 2 hrs
16-cell stage 90 2.5 hrs
32-cell stage 90 2.5 hrs
Morula 90 3 hrs
Blastula 90 4 hrs
Trochophore 90 - 100 5 hrs
Veliger (D-shaped larvae) 100-110 8 hrs
Pediveliger 200 - 300 6 - 7 days
Settled juvenile 500 - 700 8- 10 days

110 pm ;6 - 7 K& %% T W& & B4 4
(pediveliger) > BHAGHIIRIIEI TR HHE 8- 10 X
Qe =T IR G - RO HIAYHE R (settled

juvenile) - BLIIEISNREEVHIR -
TerTHE 5% - Bt HATEROREDT -

SEEF RIS

= BB HEAHE R R B

HE e A Sl D B E SR BRI T -
PR 1458 > Z3EH 3.53+£0.061 mm FKEZE 13.8+
0.17 mm ; fESHEELEYEEREREE » [FIRRIVET B
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Fig. 3 The comparison of shell lengths between Tapes belcheri grown with no base medium (filled column) and with

base medium (empty column) for 14 weeks.

R R - 2R E 3.62 £ 0.07 mm FREZ 13.6 +
0.16 mm - FRESHAR > #E R AEEVE A it e
T fEERE R 98% MR EHEEAEET b
RAERE 2R (p>0.05) (Fig. 3) -

= R R R L

WL RE AL 33 psu AYHE/K TR HIRE =
0~5~10~15~20~25~30~35-40 - 45psu Iz
BT72hr#% > 0~5~ 10 psufHANEFEE R 0% > 15
psu Ry 22.2% 5 20 psu #H s 98.9% 5 25 - 35 psu #H
5 97.8% ; 40 ~ 45psu FARITEIERAI73 B R 95.6%
K 76.7% (Table 2) -

VY ~ BRI LD P SR BT S T TR
Bt

2016 4 8 H 29 HiR 10 SRR 0.5
om Z TR P R A EAR P S S AT 5 5
USERTE ML 100 m* Wi, o R 9 H i #iEs
Bl ~ Rt Bt e JEUEAE 42 B - FPRERIRE R IS
BT /K BE R R 22 7 psu o BRI R AR
MREIET » P — e -

2016 4F 10 H 30 HFEFXARFIEEBEE 10 &
P VERER - B RG#E Ry 0.39+0.07 em
0.33 £ 0.07 cm J2 0.15 + 0.06 cm B9HEE - A 2016
11 H 15 HEREGHIE - HEFGRER - BEAGRE

43R0E 0.72 £ 0.14 cm ~ 0.55 £ 0.08 cm &2 0.30 +
0.05 om » RIFTHERS LIRS (p < 0.05)
(Table 3) - 105 4 11 H 29 HIRFBE3EMIIHEE -
g T EvEn AR 1,31 + 0.14 cm ~ 0.95 + 0.22 cm
52 0.48 £0.06 cm - F 2016 £ 11 KR 3 HHA
IR /KT - BeRd=Ri4E - 2017 48 03 H 21
HIRF B3R INR 3 - S b= hlhy 172 +
0.16cm~1.18+0.11 cm J 0.65+0.07 cm °

Table 2
under various salinity conditions for 72 hours (All
juveniles were maintained at a salinity of 33 psu before

Survival rates of Tapes belcheri juveniles

treatments)

Salinities (psu) Survival rates (%)

0 0

5 0

10 0

15 22.2
20 98.9
25 97.8
30 97.8
35 97.8
40 95.6
45 76.7
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Table 3 The growth of Tapes belcheri in a field farm (2016/10/30 — 2017/03/21)

2016/10/30 2016/11/06 2016/11/15 2016/11/29 2017/3/21
Length (cm) 0.39+0.07° 0.64+0.15" 0.72+0.14° 1.31+£0.14¢ 1.72+0.16°
Width (cm) 0.33+0.07° 0.51+0.07" 0.55+0.08" 0.95+0.22°¢ 1.18+0.11¢
Height (cm) 0.15+0.06" 0.28+0.07° 0.30+0.05° 0.48+0.06° 0.65+0.07¢
Different letters indicate significant differences (p < 0.05)
2 1 b
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Fig. 4 The comparison of shell lengths between Tapes belcheri (filled column) and T. literatus (empty column) raised
in a field farm (at Taixi, Yunlin). Different letters indicate significant differences (p < 0.05).
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(Fig. 4) -
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FXFR M2 BRI e BB ER b
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FHHHE D BRI 8hr $ENIFE 31 hr 5 A
FHHRAEREGIRDAERT 6 -7 H > BREAHTE 9
H A& e TR AR 8 - 10 H

M&FE R 15 H - PRERHI AN - SMNIR
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=~ BB IR R R B R Z s

R EE B R T A EARGE R D
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H (Mytilus galloprovincialis) 4 EAfFE—EME
b R R EN R R N EE H AR R R T A AR
HRHAIAERARNE (G, 1983) » IR IEHfLEH
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Preliminary Study on the Artificial Propagation and Cultivation of
Belcher's Venus Clam, Tapes belcheri, Compared with T. literatus

Wei-Yi Cheng, Jiun-Yau Wang', Min-Ru Wang, Shu-Jen Kung and Hernyi Justin Hsieh

Penghu Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

Belcher’s venus clams, T. belcheri, were used to develop artificial propagation techniques and juvenile
cultivation strategies in this study. The results showed that T. belcheri larvae hatched after 5 hours of fertilization
and metamorphosed into juveniles 8—10 days after fertilization under conditions of 28°C and 33 psu. Juveniles
raised at a salinity of 33 psu were then transferred to salinity conditions of 0, 5, 10, 15, 20, 25, 30, 35, 40, and 45
psu for 72 hours, and survival rates were measured. The survival rates of juveniles at less than 10 psu, 15 psu, 20
psu, 25 - 35 psu, 40 psu, and 45 psu were 0%, 22.2%, 98.9%, 97.8%, 95.6%, and 76.7%, respectively. Comparing
between the presence and absence of base medium, no significant differences in the growth rates of juveniles were
observed (p > 0.05). The mean shell lengths T. belcheri and T. literatus juveniles that were maintained in a field
farm for 140 days increased from 0.39 + 0.07 cm to 1.72 + 0.17 cm and from 0.63 + 0.12 cm to 1.42 + 0.17 cm,
respectively. Therefore, the growth rate of T. belcheri was faster than that of T. literatus..

Key words: Tapes belcheri, artificial propagation, salinity, field farming
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