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ABSTRACT

Bay scallop (Argopecten irradians) has been farmed only in the South Sea of Korea. East Sea Fisheries Research
Institute (ESFRI) has developed bay scallop aquaculture technologies to extend its aquaculture area to the
Southeast Sea of Korea. For the artificial spawning, the water temperature was maintained at 23°C. Over
100,000,000 eggs were spawned through artificial spawning inductions, such as air exposure and thermal shock
by rising the water temperature. The fertilization rate was over 91% with nearly 94,000,000 fertilized eggs. The
shape of fertilized eggs was spherical with an average diameter of 61.7 + 0.05 um (54.1-67.4 um). Five days after
fertilization, the eggs developed into prodissoconch shell, and continuously grew into umbo stage and then
umbones stage. After 8 days of fertilization, the size of larva became 179.7 + 8.4 um on average (150.4-204.8 |
m), and the larva formed a foot and an eye spot. The larvae grew to 235.4 + 9.7 um in 10 days and attached to
adherence material, becoming juvenile bay scallop. The shells grew from 22.71 mm to 72.40 mm in 6 month
(June-December). The total weight increased from 2.0 g to 32.7 g at the same period. The daily growth rates of
young scallop were 0.35 mm d” (Apr. to Jun.) and 0.41 mm d™' (Jun. to Aug.), which were comparable to those
found in the South Sea. These findings suggest that the bay scallop aquaculture may be suitable in the Southeast
Sea of Korea and may provide an additional crop to aquaculturists.
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Fig. 1. Location of the experiment sites on the East Sea
coast.
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Fig. 2. Vertical profiles of environment in the Pohang Jangi
coastal areas of the East Sea in February, 2014 and
February, 2015.
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Fig. 3. The photographs of the adult scallop A. irradians.

After spawing of gonad

A: surface of adult, B: Prior to spawning of gonad, C:

Table 1. Monthly changes in the gonadosomatic index of Argopecten irradians

Month GSI Indoor water temperature (C)
1 7.8 10
2 11.2 14
3 14.6 17
4 20.3 20
5 15.1 20

Table 2. Number of spawned eggs and fertilized rate of A. irradians

No. of adults Gondex index

No. of egg s (x10%)

Fertilized eggs

Number (x10%)  Size (zm)  Rate (%)
150 20.3 10,558 9,394 61.7 91.3
Table 3. Ratio of rearing larvae and the attachment rate of attached of A. irradians
. Rearing (Umbo stage) Attachment of larvae
Survival rate of larvae
D-shaped Survival Survival rate of  Attachment
larvae (x 10%) . urviva . urvival rate o achmen
Size (;m) rate (%) Size (sm) attached larvae rate (%)
5,437 115.8 51.5 270.5 4,508 42.7

o] o]% 8 3C A3l & A=FS AN 7HEA)
= o]% 23T E 2AH 28 Fxof #8319k oF 147 F
E APE*01 A#E Q. Abegksl gk & 105,58 1k A o]
$& 91.3%% 9,394 1t 77} A= 20} (Table 2).
#72& L% UHOo R 54.1 + 0.04-67.4 + 0.12 #mE HF 4
740] 61.7 + 0.05 pm oGk A Ao $22 23 +
12TE 58 A oz #8850k +4 A FAHEE
20 7WAl/ml o] gle}. AR YA ‘14_-‘(?‘;}_' (spiral cleavage)

A Aste] Bul7] (gastrula stage) = 1A <k 10417F &
°ﬂt &4} (trochophore) f4¢] =o] 4 frdsigic). o]
a ] HoldAE AFeict. 4 20417 Felle HEE 7}

_,\1

A %7) 4R (early veliger) Q1 AHEZFS] DY 547
(D-shaped larva) 7} 2= 27]= 115.8 pm o]} (
Table 3, Fig. 4). & 54 Zol|&= 27]¥97 (prodissoconch
shell) & #A3t A7) 5247] (umbo stage larva) 7} 4]
Z=w 217 (umbones) ©] A= ATH (Fig. 4). ©1F 4747
FrA2 A5te] o 84 Folle 150.4 + 5.4-204.8 = 11.5 «
m (BT 179.7 + 8.4 pm) 27)9] FhAo] Heo] Hwr}
Q3 (foot) 7 HA (eye spot) °©] FEEH 1+EM~
pediveliger A7 2-34 5 AF e, 4 F 104 F
¥ A 2354+ 9.7 pm E A sIG0H FARg A4
52 74| Fabsle] Rakx|sl7} =9l (Table 3). 3Rk
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4-cell stage

8-cell stage

D-shaped larva

16-cell stage

Umbo larva

Trochophore lava

Juvenile attached to subsstances

Fig. 4. The embryonic development and larval growth in the larvae of the scallop A. irradians.

7ren] Ao A E<k 2 (SL) of Higt 23 (SH)
o] A2 A o]l on, A 4442 SH= 0.9789SL (r*
= 9949) it} (Fig. 9). whebA snbrlely] A& 42 23 +
1.2°ColA 10 + 297 F-77A AI71E A EZ B A7
= eHo] Yeha whe] Edd FAo] 50% AE Edd=
A1718l 1597l AB7E Fd3he 2ol A7l Aoz sk
=t

A EEEE P
Al P2 2 2 mm Vi) skl A o
ool o] G AR Agelgo s ol ul A

[e3
:P;_\;i

-

5-10 mell FA3Hleh 30U A F HAbelA AsE £,
105t Agol 2+ 7hd A7 10007e] %) 438151 2H 20-302
A 3 A9 E 7FF 100-2007H] ez Fhe] 4831
ok 24 3 emold 2 wjol] 2ok 7]e 71 20-30704 L=
2 stk 234 A7) wel 6ol o]Algk fntrlE]y]
9] X9 2L 22.71 mm ©]g o, 840 46.14 mm, 10€
o] 60.43 mm, 12¥ 72.40 mm & ARGt A5 e
23.22 mm ©°]%2 8¥of 47.19 mm, 10¥€°l| 58.88 mm,
12499 70.89 mm= A373lslch. AFHE 69 ©]A] T
o= 2.0 g o]} 10490 32.7 g7 FU3lgon 124
o= 46.6 g 2.7 7}t (Fig. 5).
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snkrlen]e] A7 ARES A 7T, 4-69¢] 0.35
mm/day, 6-82 0.41 mm/day® & Z°7 AAs}} (Fig.
6). Zrie] Ao A%y = 0.9789X, R2 = 0.9949° %
Q7L (Fig. 7). AEEX 4 AE F 271€4 899
94.5%, 104 91.7%, 12¥°] 90.3%% FA3F3th (Fig. 8).

sfuirten]e] 27] 225 Aw|Rw, 24 (Shell length)
o] A% 20149 4€, 1-2 mm =27]8] 7}g]8)7}F oF 73%2] ¥
X5 H37, 201449 64, 20-30 mm =27]2] 7}E]8]7} 90%
o B¥E BT 20149 8%, 30-45 mm Z7)9] 7}2]u]r}
100%9] +2E 21, 20144 104, 60-80 mm Z7]9] 7}
u)7} ok 53%°] XS ¥4y, 20149 12€, 60-80 mm
=71¢] 77} 100%9] FEE 23t} (Fig. 9).

Zk3L (Shell height) ¢ 7% 20144 44, 0-2 mm 37]9]
7eu]7) 80%<] B-E2 ¥9l¥, 20149 64, 20-30 mm 27|
) 7}u)7)F 90%S] EEE B9, 20144 8%, 45-60 mm
2719 7Fu)7t 70%S] EEE B 9w, 20149 10¥, 40-60

frradians)2 4% £4

100.00
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Fig. 7. Monthly change in daily growth rates of shell length,
shell hight, and total weight of A. irradians.
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Fig. 8. Monthly survival rate of A. irradians at the southern
East Sea.
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Z+Z (Shell width length) <] 7% 20144 44, 1-2 mm
a71¢ slen7h <F 63%°] ¥EE RYY, 20149 69,
7.5-10 mm =79 7}e]u)7} oF 63%9] E¥E R, 2014
9 8Y 15-20 mm 27)9] 7}E)u)7} oF 97%<] X E w9l
I, 20144 104, 20-30 mm 2719 7}e]8]7} 90%°] £2E
RP, 201449 124, 30-40 mm =Z7]9] 7}e]u]7} ¢F 53%2]
TEE B

AE%F (Total weight) ¢ 7% 2014 44, 0.3-04 g F
A9 71=u)7) ok 67%S] +EE ®BSl7, 20144 6Y, 12 g
AL JEuErE ok 53%°] EE RESIE, 20149 84,
10-20 g9 80%<] ¥¥= X4w, 20149 10%, 30-45 g F
A 7len)7E oF 53%2] FEE BT, 20144 129+
45-60 g FA19] 71En)7) < 53%°] £EZ w3k
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Fig. 9. Monthly changes of shell length, shell hight, total weight per aquaculture region.

1. 53 G- vl ] A AL 37 54

Ztefnle] AT AEEC 9 vAE FH8LEE
T, 4%, HeldE Fol vk (Andi, 1993). & 3t
738 522 12.2-245CF 21.1-24.5CS ®al 7-9€0] #fqt
7¥elu] 7ol 7P FEstgict (Oh et al., 2002). 3l -
el 2 A 2 HE ARE T4 25 2
9] H-2 17.79C |9l x, HA 22 299 £4% 13.16T
o], FHoff 2 8¥el 4% 23.38CR subrten] A4
Aol Age &5 Bk Oh et al. (2002) 2] el w=
o 4 £20] 16.0-19.7CE Yeh= 10-11€00] A7 o] &
shEa 12€ell= o] Ao AA =k ¥3lch YSFRI
(1991) Ee wpzw, sfvireju])e] AL rledt e -
1-31C o] A%l 23t =22 18-28T, 10T ¢]3ef A=
37 WA, 5C skl A= Aol Ax Ak sgick. e
Sy ] 109714 H 0] 21.1CE sfgbrle]v]
7} AR At & B3k

subzleiule]l A4 ¥ wWele 27.32-33.10 (YSFRI,
1991) oy HE 15°94% 80% A= (Mercaldo and
Rhodes, 1982) ¥} A& 10T °AE FolrE 4847
F AT Tbestte 723t 3tk (Belding, 1931
Castagna and Chanley, 1973; Duggan, 1975). 53l 43
o] o - 33.4230%, A ¥ 84 30.800]91,
o ¥ 29 34.47%ch AF GE9] FEE 34.0601 1,
F & 2 8¢ 33.730]%l 1, HY 2 2¢ 34.23% 3fut
7heln] Aol A3kt ol qict

F3]9¢] Chlorophyll-a %+ 1.23-11.05 xg/L (Oh et
al., 2002) = sRb7le]u)e] A A7l 283 1.40 pg/L
o)A+ (Rhodes and Wildman, 1980)¢]|%t}h. &8l P43l <
2014 ¥% Chlorophyll-a H#2 0.39 rg/L ©|lx, A
Chlorophyll-a®= 12€  0.19 wxg/L  ©°]9lx,  Fd
Chlorophyll-a 8% 0.63 xg/L ©]3it}. A= Chlorophyll-a
AL HFe 026 xg/L )93, AA Chlorophyll-a 82
0.14 pg/L ©]3x, #d Chlorophyll-a 494 0.57 pg/L &
ke 218 1 gith Oh et al. (2003) & 74T}l Fal] o4

- 109 -



Sofl gRHA0M 2alE sHetoteldl (Argopecten irradians)el &2 S4

#9<] Chlorophyll-at 1.69-7.40 xg/L ©]%lth
A2 ARZ B o] 5 Falote] A frelslgie
1} Chlorophyll-a + ‘d3lietuic} 22 k& =23k

2. 357l ] ofu] AY A S F =

Oh et al. (2002) o] A7 Aol wp=w AAF- FF2 10
4rE 11 4% Hugs Hu 4T Aex
e BT AL Ao A 111297 W2 dls
Holelrl 399 11.6004 490l 20.3°% 53] Aasgic).

AR 27} At AR g8 42 A=Y vl 7]
uh Ze]3A So] AALR o]F3 o7 EAHC (Oh et
al., 2002). Fel|Ge] 2podit sjntrlein]e] AJA]Ax]4

3 59l A Faske 119714 A% e gE
AN TR mlasle] B ode] 4% A 7
(negative correlation) & X.0|7]% g} (Oh et al., 2002).
olglgh #AE F= dnblEvleAe 2 IS Holw
(YSFRI, 1991; Zhang et al., 1991), sl|7}g]n]e| A% Yyelyt
t} (Son, 1997). Barber and Blake (1985) + o]&|3 &4}
off tizte] Akst A719) 2 T At g Sz
o] AAAME ko] o] 85]7] wito 2 FA3IITh & ATl
Aol Artx 49el AN LT} 543] AG3te] Akt 7153l
o} 1994 597bA] A4l 399 22 7.69-13.92TE X
QI 1-290] 7.69-7.84T9 & Hol 7T e 25 X
S 490] 12.55T, 54 13.92TC & A53b7) A1&skgic.

3. st e A R FAAE AT

ojufshFe] AAlL W Y 452 £ (Turner and
Hanks, 1960; Sastry, 1966, 1968), Ho|A& (Sastry,
1966, 1968), ¥FA|7t (Simpson, 1982) 53} #&lo] glon
o] Ao wet APk o] dEpAlt}t (Chang,
1991). Z7keu]E wil$- e 2EME AGe] Aty
&34 9t} (Chang et al., 1985). 27}e]u], 27}y, u]
@ieluler ge] subrleule AR-EAleltt (Oh et al.,
2003). #Fe] Akt Ao EE A7]AS (Kanno,
1962), 3}skA A= (Segara, 1958; Iwata, 1971),
Serotonin *2] (Gibbons and Castagna, 1984) 7} $Jou}
7+ 9 $2A4=5 o] wo] A= 1 9lt} (Loosanoff and
Davia, 1950; Kanno, 1962; Hur, 1994).

B AT Aol At f5E 915 A Wi} 5]
7} 2 HE AreA AT S TE ASE AAlEelen,

o] o]& $£28 3T AEsly] £ A=2 ALt 7H=EAF

= o]F 23T 2 24 2E x| 83150k o 147 F
FE] abgte] AlAEo], dfjulrlelu]e] Akt frxe] 1HEAo]
Agst Aoz FalF ot

Oh et al. (2003) ] 17 A¥}e|| wp2, T4l 2|sE A
W AT o|Alsle] oFAlg ofu|e] A% A7) HE 52
pm EF A7) AT @ Aol E Bk o9} 22 3}
o] qlroll ARl ofn| o] A% A e} 3ol 7|l A2
2 =) Oh et al. (2002) ¢ #wt7lely] ofnjo] A A<
A4 (GSD) & 4] 20.3 o]F 50l 15.30.F oA 490
A% Aoz Ruslgcl 2 3] surlelus QA%
S 49l 22,17 o7 2 Holglrh

4. 53 - A9 XA\ F
Oh et al. (2003) & QA7ZAz el w2, sfivtrlen] 47k
AE-e Y 290] 0.606%, 3)A I 0.581%, SAF A

7Pk ed 89y ashy] AR 111299
0.027%% F43] 7rA3ch Oh et al. (2002) AT-ollM+=
259 A8 Zdu AL 0.198 mm/day ©|$3, A
ABFE 0.16 mm/day o3tk E3 79 37 s
AFEe] FRIIoY 8dRE T FHasy] AlEsle]
1-129°l= 0.027%% w53] 7Fasiglet. zhae] A7k A7
& FZ2AET7} 0.606%, A=AHTF7} 0.549% Itk Oh
et al. (2002) o] AFATe W=, 25 AET (FA 2 m)
N Zrae] 7, 790l A7t AAEe] 7P ks sl 8
e A 7raste] 99 e A AA e Bloh &
ATl A=, 89 o|A7MAE Ade Bem A¥ F
8 A 1297 % AEAQ] RS
(2002) ©] ATAz}e|| w2 HF o] AL 34.26 mm
olglx, 129 Ztu AAL 50.85 mmE UERIth AFe
A5 31.13 g 2 & A8l FFHFL 30.32 g o)
Oh et al. (2003) ©] AT-Zzte] w2, FH o] g7
34.26 mm= YEPG, 129= 50.85 mm7tA| AAES
o} ARG A, A5/ 33.26 mm ]9l 129
& 50.64 mm7hA] AAsRleh 4 A9 A5 AT
7FFE 30.29 mmE YERFL, 1299E 47.49 mm7bA] A
Akt & Aol B 479 457 49.69 mm
o], 12¢ el ZHe] Aol 72.40 mm7HA] 7= itk
AF 41 ARSI 47.67 mm @1, 128+ st
70.89 mm=% AAskdch A S AS 129714 4655 ¢
2 ARG S5 44.55 g o|glow] Ao wl$-
e AAE Bl

AZEE2 7%, Oh et al. (2002) & AFol|AE T=AF
T7} 87.0%, ASAET7F 60.0%Z VERE Hhd el & 7o

= AL ofw

il

rir

lo
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Aol M= 90.3%E rAIBFSIek E3E Szt o]EAlo] FHr}
FaElAY 718 zke] AL gl AHelAMx Fudt AAE
A& 4 3%t} Oh et al. (1999) dA7-ZAzte] w=m g
)7} 129717] 83.3% o]glont 39 66.7%% WolATh F
Folls 3ol Swuto] 83.3%, 2% 3ol 7Htt 70%
°]i T2 A9E 100%E Rk Rk offgt g
HA572] A 2717} F55 7|24 oY 747} wol Aesh}
o] vk wis AW hago] GolA AEEe G m|H
= Ao F #Ad=E) (Sastry, 1966).

A7 sfutrleln]e dal sdelAut oFale] oo A
o} Bl @t slee] e Wsligkel wisle {3 24E
7V]"’ o} HolAlEe] A x34l Chlorophyll-a 2 Y2

2 FAEck £ AFE Fole] Faldel A AEA
, *é%} U AEEA Falictel vl Fsd ARE ¥ oF
Alo] 7hsdt Ao wdEgIoh ®EE FaAE snbrtenle
FEHA] w7t A Fel] o] AT} s A9 glo] AEA
o] HofuhaL o)A o]F 109 AFoR FHujrt 7lss] kA
FooE W AR /A ZeR $AEIh o9 2
AT AE 3l sinbrien] kA 7o) gk, ofial
o] 255l 24 7l 2o AlEHrh

:i>

2 o

e o) el e
A el g aelel

st s,

A fEE g8 HEATY 230 24T FeATE
A ekl siabrbelul el Aeeke & 105,58 T A ol%ieh.
FAEL 91.3%% 9,394 U N7F A AT 4
© % 54.1 + 0.04-67.4 £ 0.12 ¢m 2 HF F7o] 61.7 +
0.05 xm °]3t} of 54 Fol= %7197 (prodissoconch
shell) & ¥A3te] 247 +47] (umbo stage larva) 7}
;\]xlgtq 71—7<4 (umbones) o] 541\454041;]. Ok 801501]._
150.4-204.8 p¢m (B 179.7 + 8.4 pm) 27|19 74
o] o] =7} 3 " (foot) } M (eye spot) ©] 4=
gt 4 F 10d Fo= HF 24 2354 +£ 9.7 4m =
AR sldom T} Al Sof 7)Aol Babsle] Rk
)7} St

A A AL 22.71 mm °]$2H, 899 47.19 mm,
1049 60.43 mm, 129¥ 72.40 mm % AF3IAch AFTH
< 69 ]2 FAE 2.0 g o]g o) 1090 32.7 g0 & T
Aslgon] 12940 466 g 02 7tk skl
A7+ AFEE 2] 4%, 4-690°] 0.35 mm/day, 6-8%
0.41 mm/day® & Z°o= AA3}9it)

|

>
T
N
)
=
od
1>
N
)Y
o
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A AL

& A7 TP A7l Tley] QIEFE o
A AFE) (15AQ62)s 9 A7H] ALl o8 S35
slow AAA @ =3 FA FHAlg, 71714, o]49
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