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ABSTRACT

Gonad maturation of Manila clam, Ruditapes philippinarum was induced in this study using a recirculation system
over 8 weeks in early spring. Clams used in the experiment were collected in 15" April 2010 from the west coast of
Korea, as the surface water temperature remained 11°C. To induce gametogenesis and subsequent maturation
seawater temperature was elevated 1°C per day over 10 days to reach 20°C. For the experiment, clams were
raised in 120 L quadrangle tank maintained with re-circulated seawater system over 57 days. Water quality
parameters including the water temperature, salinity dissolved oxygen, ammonium ion and nitrate levels in the
tanks were monitored daily. Mixture of concentrated microalgae including Tetraselmis, Isochrysis, Paviova and
Thalassiosira weissflogii was supplied to clams twice a day, and quantity of the daily ration was adjusted as 3% of
clam body dry weight. Histology was applied to examine gonad maturation. Daily monitoring of the water quality
parameters indicated that the recirculation system supplied suitable environment to Manila clam; the nitrogenous
components stayed below toxic levels (< 0.2 mg/L). At the beginning of the study, clams were mostly in early
developing stage. As the seawater temperature reached 20°C, 10 days after the experiment, 20% of clams
reached late development at 12 days. First ripe clams were observed at 42 days and 40% of clams were in ripe
and ready for spawning at the end of study, 57 days after the experiment. In this study, gametogenesis of Manila
clam was successfully induced by elevating water temperature and supplying commercially produced microalgae
in a recirculation tank system.

Key word: Ruditapes philippinarum, gametogenesis, recirculation system, gonad development

M2

Received: June 16, 2014; Revised: June 20, 2014;

Accepted: June 23, 2014 vl (Ruditapes philippinarum) & Z7F)E v Es}o]
Corresponding author : Kwang-Sik Choi < e RS R = o
Tel: +82 (64) 754-3422 e-mail: skchoi@jejunu.ac.kr wspepzbA e wEshe ol -+ s =
1225-3480/24522 (Crassostrea gigas), el (Mytilus
This is an Open Access article distributed under the terms galloprovancialis) T2 o} A 747} w9 =
of the Creative Commons Attribution Non-Commercial t} (Park and Choi, 2004). FAO2] E7o] w2 200612]
License with permits unrestricted non-commercial use,

distribution, and reproducibility in any medium, provided AA ool BAFe] 65%7) FAlell 3t AdE Rt
the original work is properly cited. st} (Prado et al. 2010). $-2luz} w2 AAakEke 19904

- 127 -



Experimental induction of gametogenesis of Manila clam

60,000 E& 7IHez ik 3Faste], 20109 23,000 E<
Aaksl=d] 21X gt} (KOSIS, 2003). vhHel, $-2ue} n}
Ag F8E 3] SUFkL glo] 5 ikl 2.2 35
A71A] FokaL glek 20079HS 7|Eo® T 2 HielA vt
Agro] #1= L glem, Bt 4= 9l ko] 80%=
2A) gk} (Yang et al, 2010). 57W] vpA]=k Ak Ha 4
9le AE# 24l (Keino et al 2005; Yan et al, 2006), A
28l (Park and Choi, 2001; Allam et al, 2002; Ngo et
al, 2003; Park et al, 2006; Tun et al, 2008; Park et al,
2010) 2 o1& #2Ad 29 (Lee et al, 1996) °l| Qg 7o =
AR Seue} v pAe F2 ulAE FARAGA
sk Ao FRE A8sn glom, hale Adkere] %
A3l weh A Fofe ke %ﬂEJ— e AAelth
(Uddin et al. 2010). °]g% X}Cﬂﬁ,_"_i = 2)sj|o] oF

r 1

< st ol AdsbelA] nix|Ele] A4l %ﬂ 7] 1304
= olmisliRe] TEAANE T SEFER :E" FH3lo] <fAgs)
= i, e 2 e RIS Eojet A Al dAAl
7] o] tiFE L glok o]uishR-o] AFFR FAE S8
A= 7738 299 Conditioning, At %, 42 kA7)
& 283 A3) °FA 7]&°] 2R3t} (Yan et al, 2006). ©]
%, Z9¢] Conditioning> ¢l$]43l Ho] FF 4 2z x4
= 3l AW Fx A o]uisi o] A4 s o)
T A=, d3k= Al 4

ket u1 iJHE Aﬂ/\]—s}b‘:r: _Aio‘lr/].
(Helm and Bourne 2004). Q135X = 7]
ol ) Fge A show, A4 ol Fal Ashh
ARel §A4 Aol G2 A e Q4 s
Aol e} (Ojea et al. 2008; Prado et al. 2010). 3 %
71 ALl A 19600k oA TR 8
2 A sto] QA wFe AR sleke] s0%, T
10-20%7} QlFE=g YA Eof AYAE L 9t (Hur et al.
2008).
SIS 49wl AFEE A B QAT Tt 9]
Qo) FRAAS 913k 29 conditioning ol g A=
AL AAolch, et o Qe Bae 3k A28 o
ol R Wol T 5o 2L Fol AR A A%

= rEste] viA[F QIR Aol 7|2A 9l HlolHE A
sh=dl 9tk

ME 2wy

Ago]| 9] vlx]ES & 6007022 20109 49154 A

wE 27 gEldA A= 271 35-45 mmSick A
A FA 2 11°CRem AAE vk APA R HA9}
11°CE AA= sfjgeel] 3U47F 4] AFlem, o]A]7]el] HolZF
= AR ottt #2717 5 F 3kl 1°CH Al

[= T ] ) ) 1]
—
Proteln
-
Submerged
Tank Tank Tank Tank Tank Tank W filter
i I I \ | —| |
M V= V== e v s v
Bio filter
uv
e —=
—

Fig. 1. Schematic diagram of the integrated recirculation
system used in this study.
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Fig. 2. Water temperature and salinity recorded during the
course of study.
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Fig. 3. Daily recorded dissolve oxygen (D.O., mg/ L, a),

ammonium (mg/ L, b) and nitrogen dioxide (mg/ L, c).
3. 90|37

ol Tetraselmis (30%), Isochrysis (20%), Pavlova
(20%) % Thalassiosira weissflogii (30%) 5°] 1 ml/2 x
10° Cells® *%=o] 9l Shellfish Diet (Reed
Mariculture Store, San Jose, CA)E ©]43}¢], 2.2 x 107
cells/clam/day’} H=& ZF3lgon, I3 v]&L vpx|g
4 Az T 3%t Hol 5 Al dee Abdsiglon
Instant algae”} v}t 7ok 71; w2 8}7] 28] Sz
71 2-A47] (PD-40, B13) 8 5 W %5 B¥] (JLA7) &
ol&ste] +7E WAAZIH

Korean J. Malacol. 30(2): 127-134 2014

90

80

70

Survial (%)

60

50

0 5 10 15 20 25 30 35 40 45 50 55

Days

Fig. 4. Survival rate of clam used in the study.
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Fig. 5. Photomicrographs of ovaries. A, resting stage: lumen (LM); B, early development stage: ovary containing
small oogonia (OG), early vitellogenic oocytes (EVO); C, late development stage: vitellogenic oocytes (VO); D,
mature stage: ripe oocytes (O), nuclear (N). Scale bars = 50 ym
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Fig. 6. Photomicrographs of testes. A, resting stage; lumen (LM); B, early development stage: testis containing
spermatogonia (SG) and spermatocytes (SC); C, late development stage; D, mature stage: mature testes filled

with activated spermatozoa (SZ). bars = 50 ym
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Fig. 7. Frequency distribution of reproductive stage (A),
Female (B) Male.
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