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Growth and Survival by the Breeding Method of Early Young Spats
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ABSTRACT

To establish technical development for artificial seed production, growth and survival for early young spats of the
hard clam, Meretrix petechialis, were investigated by breeding methods. Adult clams were collected at Hasa-ri,
Baeksu-eup, Yeonggwang-gun, Jeollanam-do on July 13, 2010, and then transported to the indoor aquarium at the
laboratory. Eggs which were taken from mother clams, were inseminated, and after they were fertilized in the
aquarium, 60 million bottom-clinging spats (198 £ 12 um in shell length) were produced and bred. The breeding
experiments were carried out from July 16 to October 4, 2010 for 80 days. The methods of sand box, sand bottom
circulation filter, inclosing net, floor were used for the breeding experiments, and the experimental condition of sea
water temperature for larvae were at 25, 28, 31, 34°C. Four marine cultured food organisms were used for this
study as follows: Isochrysis galbana, Chaetoceros gracilis, Phaeodactylum tricornutum, Tetraselmis tetrathele.
According to the experimental conditions, experimental groups of the spats in the early stage were investigated the
growth rate and the survival. As the result, the method of the inclosing net section was the fastest (grew up to 2.64
1+ 0.59 um in shell length), followed by sandbox (2.59 + 0.64 um, bottom circulating filter (2.56 + 0.52 ym), and
floor (2.52 £ 0.56 um). The survival was the highest in the experimental condition of sandbox (35.9%), followed by
floor (34.6%), bottom circulating filter (29.5%), and inclosing net (9.3%). Eexperimental condition of water
temperature of 34°C showed the fastest growth rate (grew up to 2.70 + 0.76 um in shell length), and showed the
latest growth rate (grew up to 2.45 + 0.41 um in shell length) at 25°C. The survival (%) was the highest under the
water temperature conditions at 31C, and showed the lowest (14.2%) at 34.°C. The growth rate of the
experimental group fed the mixture live food was the fastest with shell length 2.52 + 0.66 um, and that of
experimental group fed P. tricornutum showed the latest (grew up to 2.29 + 0.43 um in shell length). The survival
was the highest (36.9%) under the experiment condition fed mixture live food and experimental group fed T.
tetrathele showed the lowest rate (16.2%).

Keywords: Hard Clam, Spats, breeding method, Live Food, Meretrix lusoria

Wk o5 FolA ol F& nFAFCR Asal, Faele]
AE o] 22eAg o BANE GRS A2 ) 2 A
Syt st gl wgke oo wulgte)w, o i?ﬂﬁ_‘ﬂ °‘%ﬂ; AkE I gle). o2 el e 715 B

= Wels 550 ges ey
gieh. S wghe) mek 27)
240 2 g 57 E Foko iy
Received May 21, 2011; Accepted June 13, 2011 12t 6}:1 o= W A 2 © el SEefew 2
Corresponding author: Kim, Byoung-Hak olch. WIRE EAHF k3] A 2L 19604
Tel: +82 (55) 862-9640 e-mail: bhkim@nfrdi.re.kr Zulrggly & 4= gtk (£, 2000). Al s}

H3t F A
1225-3480/24385 19604t 1,000 M/T W$]<is, 1960t) Zule] 27

- 115 -



NS Meretrix petechiails Z=IIXITNC Als8EYE M2

o

M=

Table 1. Spawning and Development of D-shaped Larvae of Meretrix petechiails

D-shaped Larvae

Date No. of No. of Egg size -
adult spawned eggs (x10%) (mean + SD, zm) Number (x10%) Shell length Hatching

(mean + SD, xm) (%)

Jul. 13 400 15,000 81.3 + 2.7 13,000 129.8 + 4.3 86.6

o] AFE™A 19719 11,705 M/TE ez Aats]
ger, 19754 dig=iibrt dojur] Al#ste] 548 2as
Ak

20034 7,085 M/TZ 24| F7}egl o), AetEwe] Ant
w AHAeR 28,300 had] W3 Al A=A
2008+ 1,454 M/T = AAiko] 23] s 1 gl 7o)
o} webA AdFel s 543 K 223
Fo7F FEFE AAolnz dF e RAt T1edel o
& Folleol i At

Feuetelrs 20010 W3 FEAA 7]EAEe] Al
= vf glot b Q3SR A 7 AR @2 Ao
o} wbA 20085 H QlFFRAM T1e TS sk A
F28 o A%EE (Kim et al., 2009) 9 Atehid, 4
A 71 (Kim et al., 20100 71&74519 5, 20104
g QdTsrANtE AT AR 271309 A1 A9
& stz siginy. webA 2 Ay W et Ve
dHe Hste] 7] Ak A, 28, Holdw
FTHEE A Y ATE 55 AR Aol
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Agof A3 ofn|E= 20109 79 134 A 347 Wi
H spatel oA AR E o] E FEete] Ak skgivh A ¥
AgE 2| AR FE 3U S @ 2A
A (47 198 = 12 pm) 6,0007F vlEE
7HE 20109 7€ 16Y4-E 104 4U7Hx] 80U 7 A3
(Table 1). AHPEE Zepdal AT, Ao A,
el AR, v ARTR stk R AT vt
goll 60 pm E7HAE Fakek AEERAE (50 x 80 X
20 cm) o ZE 1 cm 2ol ARSI 3, Aozl o]
T3l AHe kA o 2 dAjslglon JMREE 60 u
m H7HE A7 (80 x 80 X 50 cm) = A&t
ARg-3lsle

ol ARSAIRS 28 25 28, 31, 34CE 319, A}
7+ FRP 4% (500 L) o] glels 3lo|8 2 Kw & A-83}4)
o} Hol|AE E7ol & 27X AA5A B Isochrysis
galbana,

tricornutum, Tetraselmis tetratheleS W= % F33 A

ik

Chaetoceros  gracilis, = Phaeodactylum

2 2
Y 25 50 Lux W9z =4
FFom, Shpubie wlol pFo] Fx| o= 75%4EE )

Ho|AE FHE AEE AT HeAE TS
galbana, C gracilis, P tricornutum, T. tetratheles
A vl E3, A AR 5 x 10°AF/ml/LE T3
o, X7t Al wet Ao m F7b AAAM FE3
b AR =S FEEksld

RE AFL 33 wkE o sgly, A3 A= Statistical
System (SAS Inc., 1999) program®=
ANOVA testE AlA]3}¢] Duncan's multiple range test
(Duncan, 1999) = 2] ¢ 7] $-24< 95% A=
o4 AR,

ft o~

o 3@ of

Analysis
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Z712) 909 ASbEE AE A, A 7 ATt
7% 2.64 £ 059 pm T /Y Uty meidA AE
2.59 + 0.64 pm, AUE3o 2} AT 256 = 0.52 pm,
wpeh AT 252 + 0.56 £m wolgith AL 7
AET 30.6 pm, TR ARF7) 30.1 pmE H|aLA wh
2 7o) 9lth (Table 2). L& Eefpdat A7}
35.9%% 7} =%, vt AR 34.6%, AHEIe T A
AT 29.5%, 7F7e] ART 9.3% ¢2o2 el 2L A
Hoh npe AdTE Fog Aolrt vehdA] dgkon (P
> 0.05), Az A3 7hre] AdTehs o3t
zko] 7} Yt} (P < 0.05).

e 27)A)s)e] AR 34T AL A 270 =
0.76 pm % 7P gty 31T A7} 2.69 + 0.43 pm,
28C AFT7} 266 + 0.39 xm, 25C AT} 245 +
041 gm $2F F&o] =275 wE S eI

(Table 3). U742 34C A¥431.5 pm 31C AT
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Table 2. Growth of shell length(SL) and survival rate per with kind of substrat of Meretrix petechiails spats from

July 13 to October 4, 2010

Growth of SL

Kind of substrate (mean + SD, mm) daily increment of SL (zm) Survaval rate (%)
Initial Final
Sand box 0.18 + 0.02 2.59 + 0.64 30.1% 35.9%
Sand bottom " 2.56 + 0.52 28.3™ 29.5
circulation filter
Inclosing net " 2.64 + 0.59 30.6" 9.3°
Floor " 2.52 + 0.56 29.5 34.6

* Suprescripts with different alphabets in columns are significantly different at the P < 0.05.

Table 3. Growth of shell length(SL) and survival rate per with water temperature of Meretrix petechiails spats for

80 days

Growth of SL

water (mean + SD, mm)

temperature (C)

daily increment of SL (zm)  Survaval rate (%)

Initial Final
25 0.18 + 0.03 2.45 + 0.41 28.4™ 24.7°
28 v 2.66 + 0.39 30.0° 36.8"
31 " 2.69 + 0.43 31.4° 38.2°
34 y 2.70 + 0.76 31.5" 14.2¢

* Suprescripts with different alphabets in columns are significantly different at the P < 0.05.

34 um= F93 Ao} YehiA s P > 005), 2
C AT 25T ABTIRE F9I3 o1} vhebe P <
0. 05)

AEES £ 31T 2377} 38.2%% 7} —:_5,}1 281
AR 36.8%, 25C AT 24.7%, 34T AFT 14.
c3 vkt ot A8 ANIEE BT AL HEE
F 3 (P < 0.05).

ol 4 Fadl W AE TUIR A8TI 252 +
0.66 ym = 7} k1 I galbana AET7} 2.47 + 0.45
em, C. gracilis 2377} 2.36 = 0.39 pm, T tetrathele
AgF7} 2.32 = 0.76 um, P tricornutum 2.29 + 0.43
xm 0]t} (Table 4). AAAAL P tricornutum A8+
26.3 1m® T tetrathele ¥ 26.8 pm+ 23 xjo]7}
webA] kSta (P > 0.05), v AT o3k Apolr}
Rtk (P < 0.05). BEES £33 AET7) 36.9%% 7t
A =33, 1. galbana AT 32.4%, C. gracilis AT
28.5%, P tricornutum 28T 18.4%, T. tetrathele 16.2%
Fo 2 Yeh 7 28 AFEE fofdt Ao|r) s o
T A% (P < 0.05).
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Table 4. Growth of shell length(SL) and survival rate per with species of microalgae of Meretrix petechiails spats

for 80 days
Initial Final
Isochrysis galbana 0.18 + 0.03 2.47 + 0.45 28.6" 32.4°
Chaetoceros gracilis " 2.36 + 0.39 27.8% 28.5b°
Phaeodactylum tricornutum " 2.29 + 0.43 26.3° 18.4°
Tetraselmis tetrathele " 2.32 £ 0.76 26.8° 16.2¢
Mixture " 2.52 + 0.66 29.3* 36.9"
* Suprescripts with different alphabets in columns are significantly different at the P < 0.05.
el cigalofr s A A7 dguiib) 2540z <) FE| At o2t Aol 27X AHFAIRE £38717) oF
ot AguThs AR 4 ot Aol wle AT AAY W12 m® 22PE A% 22 s 949 S 9
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"

gracilis,  Phaeodactylum
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tetrathele A8 27 2.32 + 0.76 xm, P tricornutum
7 229 = 043 pmeoldldh AEES 3 AFL
36.9%% 7V =31, I galbana AT 32.4%, C.
gracilis 8T 28.5%, P tricornutum AT 18.4%, T
tetrathele 16.2%%2.3 ElSic)
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