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ABSTRACT

The growth of manila clam Ruditapes philippinarum inhabiting culturing ground was studied in west coast Gomso
tidal flat of Korea, from August 2000 to July 2001. The density of the clam was the highest in November 2000,
showing a monotonic decrease afterwards over the study period. Mean density was 1,224 ind./m? during the study
period. Size frequencies of the clam showed a unimodal distribution, and its mode increased with shell growth over
time. Although the growth of shell length of manila clam was monotonic, the growth rates decreased between July
2001 and February 2002 and increased from March 2002. The biomass of the clam also increased with time, in
which the increments becoming larger since March 2002. The clam shell length had linear relationship to shell
height, and had logarithmic relationship to total weight, meat wet weight, dry meat weight, and AFDW. Condition
index of the clam increased continuously until April, decreasing afterwards in 2001. The pattern was similar in
2002. Based on fluctuations in condition index, the spawning time of manila clam in Gomso tidal flat is inferred to
be between May and October. These results suggested that optimal harvests can be made before summer season
when growth decreased and mass mortality occurred, after 24 months of seed shell release.
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N B defioke] 27k A oigFe g ®-2 3t} (Yoo, 2000).

F3} upA T Al 4029 sp)7} Eom R g oo A

ulx2t (Ruditapes philippinarum) & W33} (Family
Veneridae) °f] 3= £207 1 E¥IE 3y} d2 23
Akt e} vlar EAR Aske|lM=E o=F AalEla 9l
Aoz d#A v} (Loosanoff and Davis, 1963;
Anderson, 1982). $-elutellds A qdgke] 7k4A] A9
7 4 10 m el APA A e E28h, 53] Aokt
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7HA 214 FAE 2 gt 1990 S 60,000 M/T & 4+
3ebel vl AsfoFa] AakeRe sfulc) Fhasle] 19959 %
o+ 15,000 M/T & AAksl=d] 23t} (Park et al., 1999).
T 20149 %2] npAE odnb sfHek] AR 12,652
M/T 224 3|5 = B4k (419,000 M/T) 9 oF 3.0%= 2}
Astgom Aajoka AR 7,300 MIT 224 9 1.7%%
2815l (MOF, 2015). o] ¢} Zro] wpx|ge] AYikake 2%
Aoz Zhasta glo] A 3 E-S $)3 giFo] Hasict
SUAE wix o] A3 2= AR vlx|2he] AAw) A
Z& ¥ (Lee et al., 1996), ZeFbik upx|eke] A4 &l 23}
A2t (Shin and Shin, 1999a, b), Al ekt upx|2ke] 2}
LA A+ (Kim and Jang, 1999), ¥4qt vix|g %
A52] 8 (Park et al., 1999), FAE vpx|2k Aol &
3 7 (Kang et al., 2000), v}A2k X9 &A=} vl
Aol w2 A% (Min et al., 2004) 5o] k. £ A7l
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1. A =g A3

u].x]al—g,] ARS g,],o]—g—],y] _ﬂg],o% _T'_}\u]— %]:/Jx]—oﬂ ALY 3}
AEE ddew AT (Fig. 1). A3 2000 84
E 2002% T v AZRAIS Hste] wiA|R A
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st 434 =AZS AFsSich AHE HAEL AEE
Fofol o} sete R st} 1 mm FEo) FEA AL
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Fig. 1. Map showing the study area in Gomso tidal flat, west
coast of Korea.

3. A4R2) A
wige] W WEY A% LE Wil 98 ehy
o, 275 w ARt 28z 98 SAEIRE A4

1.37384

20014 3¥¥-E 20024 7L7HA] B5F 2AEA| ] HA
= 25 H3E 2w 20019 3¥€e 4.1CE yigkony x5
713te] 7496l 29.7CE 7§ A JERt (Fig. 2). 1 F 8
L4E SolAthr) 20024 1448 o] gt e X
om A Wsle] wle} FAEe] 2ot HEEISIch

2. A4 s

20001 8€4-¢ 2002 7¥7kA] 16704 F<k wid A=
vpxgte] Wx g ¥ Al AAHeAME 1,224 HA/m?
7b AR Aoz Yl 7P w2 JiAI7E 2388 A
= 20004 11942 3,924 7fA/m? 9] Wxglon L&A o
Zrasle] 20029 649 224 MA/M? = 7P e Wr g}
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Fig. 2. Monthly variation of surface mean sediment
temperature in Gomso culturing ground.

(Fig. 3). A= vix|gte] 4 2715 B9 49 £ 2,422
A 71 P 2L A7 E4E A7) 20004 9L 2 A

8.27 mm gov 71 = A7} 283 A7)= 20029 34
2 45.88 mm St}
3. A e 4

vlx)gt ZbAe] 4 HIT BRI E By xEHo 7 =)=

ol FHAAT (Fig. 4). 5, 20001 8¥ AF FAoll=

BT 27l 15.30 mml" Zlo] o] FHE= A ket
20019 3€elE 21.44 mm Fow, 7¥elE HF ZHo)
28.60 mm & JEPTh 54Q] 794E 99 4
TA7F S7FA] 7Y 2818 Fashe WFAolieh 94 o]
FEE v Aol S7kebr] AlEtste] 114l Hd 29.37
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Fig. 3. Monthly variation of the mean abundance of
Ruditapes philippinarum in Gomso culturing ground.

33.96 mm gt} 2 ¥ 7dol: g Ao ofA] £33}

s

Fol Bolet (Fig. 5). webA wpAlge] 442 | 5 dojut

ARk o] 22 AFAdE o] £3Ee P B

FA v A A Lpgo] FAA dFTFE A=
202 eyl

npx e A% 20004 8€el F 0.56 + 0.15 g ©|3l%

°]

Z10] 2001 4ol 1.82 £ 1.05 g = A3 = A7)
w2 2] okgkh (Fig. 5). 22y 200149 590 3¢ 3.11
+ 233 g 22 A3t 4l H|3) FUIsked 6€ell=
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60 60 60 - 60
Aug 12[][]0 4 4
=
10 = 1 40 4 i
mean=1530 40 May, 2001 odt, 2001 A Mar, 2002
n=278 1 n=262 1 n=137
20 20 { mean=2451 20 4 mean=20.18 20 mean=29.83
0 0 - ] - 0
60 60 60 - 60 -
Seft, 2000
40 4 mean 16.66 40 40 40
June2001 Nov, 2001 Apr, 35702
n=304 n=280 n=
20 20 4 mean=25.92 20 4 mean=2037 20 A mean=29.25
0 0 0 - — 0 -
— 1 60 60 -
2 80 Nov, 2000 60 B
ES U 2 20 o 20 Way, 2002
H 7 mean=17.87 4y 2001 ] mean2032 i gty
=201 -
% 20 4 20 1 mean=2867 20 20 mean=31.88
g ]
[ - ] ] .
60 - q 60 - 60 o5 15 25 35 15
Mar, 2001 Jan. 2002
n=200 | )
4 1 mean=21.07 “ Aug, 2001 40 n=§§§52 A June. 2002
1 i wl ™ 0 meaness 55
mean=28.14 =
i 0 4 0 4
60 - 60 -
q Apr, 2001 Sept, 2001
a0 4 n=210 a0 n=247 0 Feb., 2002 a0 July. 2002
1 mean=21.31 mean=28.35 n=220 n=114
mean=28.63 mean=32.56
20
0

5 15 25 35 45 5 15 25 35 45
Shell length (mm)

5 15 25 35 45 5 15 25 35 45

Fig. 4. Size frequency distribution of Ruditapes philippinarum in Gomso culturing ground.
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Fig. 5. Monthly variation of the shell length, total weight,
meat weight, dry meat weight and ash-free dry
weight(AFDW) of Ruditapes philippinarum in Gomso
culturing ground.

= okAlo]gitt

SA552 (Wet meat weight) 2] 7% AE AJojl= 0.21
+0.07 g ©]3lem, 9ol 0.27 = 0.18 g 22 F7}8}gict
(Fig. 5). ©|% 497129 HHF 0.76 + 0.48 g 2 & FF3] 5
71etgl o), 547 €l 2t H 1.07 £ 0.72 g 2 1.04
+0.58 g o] §5& vehdlo] 719 Aol7} §lgict. 747} 84
olv 77 HF 1.24 £ 049 g Y 1.28 £ 049 g °2 & Z 7}
o7} gl o} AEA o7 Zrlel= oktS RojFEen) 19
U 99HE 1097kA4= 3 1.07 £ 0.46 g 2 1.03 = 0.39
g o2 938 Fads P Relth) 1194EH: FHd
1.29 + 055 g 02 273 Z7lels P RojFgch
20014 1197€] 2002 297kA% B 1.29 + 055 g %
1.30 = 0.54 g ©2 A2| zpo|7} ek A% oA 20024
3YYE] 5Y7bA] H 1.82 + 0.92 g oA 2.74 + 0.89 g &
2 343 T7Rgh o1F 64 % 74l 0.71 £ 0.81 g,
247 + 0.87 g °2 thA] Fa3gich
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Fig. 6. Relationship between shell length and shell height of
Ruditapes philippinarum in Gomso culturing ground.

B 0.02 + 0.01 g ©|gl o} 9ol HHF 0.04 + 0.02 g, 11
doll= 70.06 + 0.05 g °2 Z78lglch (Fig. 5). E3F
20014 3Yol= 4 0.10 + 0.05 g oA 59o= T 0.22
+ 0.14 g 22 F43] F7Ick 28y 6ol 0.19 +
0.11 g 23 o7t 7143 o} 790l H# 025 £ 0.10 g
o2 Yepdiglch 2 % 8o+ H 0.21 £ 0.09 g 2 & 10
A7pA] Fhashe o ol 1190 34 HF 0.21 +
0.11 g 27 Z7lsl= okbe BTy} 200249 1¥el=
0.16 + 0.06 g 2 & 743}tk 3€e]+= 0.35 + 0.20 g © &
FA% A5E Rolthr)l 69714 0.49 + 0.19 g © & gk
< Yehiiglch 2 3 ohA] 790 0,40 £ 0.17 g 27 T4
3kl

3| EAA AFFF (AFDW) & S50 W3} o4 &
Astgom A Aol 19.2 + 6.6 mg ©|9H Zo] 849
= 34.1 £ 19.5 mg, 11¥°= HF 47.9 £ 43.7 mg 2=
7Bkl (Fig. 5). 1 ¥ A&AHo=z F7lste] 7ol
210.9 £ 84.7 mg 2% e o]F 7 8UH¥ 20024 147}
A] 134.9 + 57.5 mg 2. & A& 7Fasl= ofAro] Bt oA
293 697MA] T 1495 + 71.2 mg Y 433.7 + 179.4
mg 2 2A Hugs Jeld & ohA] 7€lE 356.9 + 155.6
mg 2% Zr4slgich

4. 233 AF 2 $53e AA9A

717 (Shell length, SL) ©fgh 73 (Shell height, SH),
A% (Total weight, TW), 255 (Wet meat weight,
WMW), 255 (Dry meat weight, DMW), 223 3]&
AA A5FSF (Ash free dry weight, AFDW) ¥} A<z
AE vEhgle

Zgat Ztaske} Alolol= SH = 0.6812SL + 0.31939]
AT QR e, o)F ol vnA w2 AUTAE e
et (R? = 0.9703) (Fig. 6). 34, 243 A5 TW =
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Fig. 7. Relationship between shell length and total weight,
wet meat weight, dry meat weight and AFDW of
Ruditapes philippinarum in Gomso culturing ground.

1.8786 x 107'SL*% o #AAoz Yehd 4 glglon (
R? = 0.985) (Fig. 7), 243 2555 WMW = 5.6840
x 10°SL*>®% o] Aoz Jehd £ gt (R =
0.9533) (Fig. 7). &3, 237} 7559 DMW = 1.1837
x 10°SL**' o Aoz epfolth (R* = 0.9302)
(Fig. 7). 2137} 3EAA 255 (AFDW) 7t AFDW
= 1.1645 x 10°SL*%% o] AA A o7 Yepd 4 glgl 3 u]
A = ARIAE veldgith (R® = 0.9142) (Fig. 7).
5. 09T

npr[Ere] AAIZ1E A e A SfE 4 Ale
W3l whg wutEE At} (Fig. 8). As= o838 ¥
ntE o] A5 AEA R STV Fe vE Widrl 20014
1190 5438 e A= dehd F, 20024 14714
S7Fslelet. ohAl 69714 A A3] FHaster) ThellE oA S
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Fig. 8. Monthly variation of the condition index of Ruditapes
philippinarum in Gomso culturing ground.

Thele e By 5ASE W ASTE o vike
74+ 20014 4€el| FHAE Ye o] F
oFAFS Holrthrl 20019 119 ©hA F718)7] A)#s)
. o= 200240 % 7S ofARS B 9lth AFDWE ©]43
njkE o] A9 20014 4ol 3 1% el o] 254
7 Zrpshs A Btk 20024 195 thA] st
2002\ 49714 A5t Wl F— Az o} e oF
A e
o3 AFr i FaRt FAR upAFE v
Sk 4€5-E] 1049 Afo]ofl Abgto] Sdoju
ol wnkxe] Wale §ASF
e FAHE dAskaL Qlo] A5 Ay A= E3E

AjghEE asls Aoz et

a-

N
b
Al
fo
fu
2y

3¢ o lo

o

p

2
S

lo

_,m

- 193 -



o
e
2
P
'
2
x
02
ke
0
rr

HIXI&o 8 &

Kkl
g

X
e
)
>

ool] AASE AL 57142 24 Aol o)
wdo] wE £% 4% 2 9, Axe] 9L W Hn, A
93k Lol ols) Aol 2o G Wk 2
Ak Al A 21 B ASAC R 27k o
7 7-89€ e asieh) 119e] S e 1

g 4o AT MG A As| ThsAe el
43S Bl WalA Fislort 784l AAY AaE A=
0% Qg AYLR D o}2H DSLOT T AT AT
st el 110 S A1) 1ok flslo s
RS vHIT ThA AE ARk AeE ¥ 4 9

At
Kang et al. (2000) < u}x|2ke] A7 o) °]°V1 A3} T
o 2718 & A3 AN sk fgo] g
o} o] =2 Aol AFEe] = vtk sl v
Agke] Aol IS mjA= F hE A Qgloz =
AA] qlw oo Ho| AEH f7]we] o Tx
3}9ic} Shin and Shin (1999b) & wlx|2he] Ak H.

=)

nﬁ:
Hm

-&

478
o S78ka, 7k= 7haA AA3E] E3hE ) ALl
on, dhde) §AN T2 F3} 7heol Sk, “']%-‘Jr
<o Faspgivial Husigict. £ upx e sz A
Min et al. (2004) 9] A7 AFeA % 1pLoAE o
FiHe A3

Min et al. (2004) ° <3} wix|gk x)se] 7
15-30C m_ﬂoﬂ/q}; /\_9_0] 14—&/‘_1 }\H.,_.go] lr_x]
35T o|ellAe A% sAlatete] ape] ofsjrial B
o} 58] 2 sPdel dig U2 ARt =& sl di
AL AL Jlex Rusigl. Fanke] upxge AX o]
2001 8elA 109744 M FFar) A vepd 2e
& eI Bl Sl 4 glvh 2By 27] AxA)7]9l 8
L 11970 AEAQL As) 227} o] FojFerA F
AAAE e eke A2l o3 W = F7bE gl o]
g oFA 2 SR Qg UE e A5l AR o]F 7
WA o] 572l 2002+ 84 o] FHE thA] v 7sAe] 9l
7] Wigoll 2 o] Ael F&stefof & Zlew ®alrt

wpebA vpalEte] ARl A 52 2Ee AdE
A Ae & e, Faut npAEe] o FHd 1
71 A% A A A7) o] F-9] AHA stz <lg A
A 2 fEldeteld A dliwe s er Hut |
Perkinsus sp.°ll ©J3 7F9&7e] AR =E A3 & 27}
tk(Park et al., 1999). u}x|Ere] AAbo)E= clekal 3k

= e

o r°" N¥e

) —l°
Ly

of
% —l°l' é 32 ro ro

]_

0 .u_
a7h gols| 3 A B EAAE AT exnl 24T
24 G, AL Qx, o] AEA 718 2] Aolef o

ek A4 AR & 5 9

TRk upxEke] 7|7 kY] Hd UEE 1,224 A
/m? 2 YePgor} 20009 114 o]|F A&A o7 il
Fds Belth A AR T FAAES Adabde]
U o) 3Fof ot Abtez Wrr) Al oRAES

=
Al AE F AA Fg7IZEe] A Aol FEsl= Zlo]
oJulAolc}, B 2AL|7hE okAl Aol As|E Abzsigd oL} o}

ml

% 48] o] Folx|A] oh A7lGonz WE at At
ool g WE gaz B BF A PlHE wl]

‘2'0] T3 FE3A 4 HEE (contagious
o]7] wj&ol] HAA WEs}t tha 7}
! AMAES] dEE AZE
sl Jlow o
HEA 0w oA A
Fauk vpA g 5]l 798 947 A 4 A
7} VA Y L3]8 Arashs kel en 20001 9
o= =AP|7E Bt 7P 2 37191 8.27 mm o] A7}
Ed3) o] Al E3-& B Abgks]o] AR A]9)
7} ZAsle] A Aoz £ 4 gl é FHanke] npA]E
QoA whslgh A|9E AbESle] oF
FHE]S Abgtel] 23t ol AAH9] 7H8l= —H—
< oJnj3lel webA] ditr oAt A Akt oju]e] F&F 9l
HE F38le] A1 Fetells AH

At (reproduction) = Fr%3}L A L 2 23
T 5 A A7) R AL So T ATE B8] A5) A

o] 7Fs¥ 727 Hojzt)
anbA ez olufsie] - AR7)E AFste] wutert S
7Vepdelrt Ak o ‘4"] AR ol WEAY STt}
= Aoz dEA gtk Fautel|A e wiAgk wnker) 44
o A5 vehd o AEGA R ag v oA dAT
FEol MEAY SRk e UEleEA dxgta
E 5 g5 Chung et al. (1994) & A A Fel|A 2] n}A]
2 A3t A S8 o psp A uix|Ehe] AR 649HE 10
el AA °]°1‘4":“] T Abgk> 797} 8¢ Aloe] dofdri
R 3}yl ®3F Shin and Shin (1999a) & ZeFakal ulx|
o A7spPHA akAE vkEs 64l Adige 2ol F 10
ol FakE Bolvka 315, Al7]el webas 4ol Fd
HE 7153 v HF o2 JFHA ZRagiha Fgich
& 7 Aze] vute Wske gke] F A AAE Akt
Fe yediglow, vutwr) ZHashs 495H 104 Abe]

of Abgho] loju= oz FArh

AEA T A3 Ao o3l kAlE= Fant g 1
F7]el= Aketol = AF Atz qlgk A A7} v uks
Fo] v A|nk A o]F oF 21do] AFstH S22l

:
I =
=

- 194 -



~

R R e e i e L B e R A L e
A5 A5l AXE o]F F WA oAl 20024 89 o]FH-H
A vehd TkeAde] sl7] Wil 2 o)Al Estojof &
Zog mwalr)

2 o

20004 84¥E 20024 747HA] ke A Ak At
npA| e oFAl el A Alsls nlA|Ehe] Al diste] ARGl
th AxAp|7Hser MAREE HE 1,224 A/m® 24
20004 1199 12 UxE H3l o]F A&H2 =7 Thhdhe
73 o] Feletgict. 4 77wl el
Wk A7 AT wpE 2 Ao 93 e EF o7 o]F3)
ek vpAEe] 2 A2 Az Al wet

A Aol 3R 20024 39 o]F b SRR
A 3 A 7bo] AeE 2ol opARS B9l on 20024 3
4 o|F S7HEe| 3lnh AR} Aaiste] A= Al e

= BAE $ 5len, At A, %Xa‘o%%“’%, A5F5F
AFDWele] Al Ale |20 2 BA1E 5 9lgle). vjukes
Ao Frbske S Holtt 20014 44 o]
23R oS dehglen 2002900 FUE s B
o} njuke Fzko g RE 2001W% F4ub kA uhx|ete
A < 13] 5-109 Fo= spofde} =3 want A vt
AL Foll AXo)F 24704 o] F el oA oA 8

Sl Ao ulgtAE Aow s,

REFERENCES

Anderson, G.J. (1982) Comments on the settlement of
Manila clam spats (Tapes philippinarum) at Filucy
Bat, Washington, USA. J. Shellfish Res., 2(1): 115.

Chang J.H. and J.Y. Choi. (1998) Seasonal accumulation
pattern and preservation potential of tidal-flat
sediments; Gomso Bay, West coast of Korea. "The
Sea; J. Oceanol. Soc. Korea, 3(3): 149-157

Korean J. Malacol. 32(3): 189-195 2016

Chung, E.Y., D.K. Ryou and J.H. Lee. (1994) Gonadal
development, age and growth of the shortnekced
clam, Ruditapes philippinarum (Pelecypoda:
Veneridae), on the coast of Kimje, Korea. Korean J.
Malacol., 10: 38-54.

Kang, KH., J.Y. Chang and Y.H. Kim (2000) Growth
comparison of short neck clam, Tapes philippinarum
between the two culturing areas. Korean .
Malacol., 16: 49-54.

Kim, H.J. and C.I. Zhang. (1999) A population ecological
study of short-necked clam, Tapes philippinarum in
the adjacent waters of Jinhae. JJ. Korean Soc. Fish.
Res., 2: 32-43.

Lee, Y.H., Y.J. Chang, HK. Lim and G.S. Chung. (1996)
Comparison of growth and survival rate in
shortnecked clams, Ruditapes philippinarum from
different seedling production area. J Aquaculture, 9:
223-232.

Loosanoff, V.L. and H.C. Davis. (1963) Rearing of
bivalve molusks, Advances in Marine Biology,
Academic Press 1: 110-112.

Min, K.S., S.J. Lee, B.H. Kim and K.Y. Park. (2004)
Tolerance against water temperature and growth of
Ruditapes  philippinarum  spats in  different
substrates. Korean J. Malacol., 20: 121-124.

M.O.F. (2015) Statistics of Ocean and Fisheries.

Park, J.S. and S.Y. Kim. (2009) Growth status of
Ruditapes philippinarum in Komso Bay. J. Fish.
and Mar. Sci. Education. 21: 230-236.

Park, K.I., G.S. Choi and J.W. Choi. (1999) Epizootiology
of Prkinsus sp. found in the manila clam, Ruditapes
philippinarum in Komsoe Bay, Korea. J. Korean
Fish. Soc. 32: 303-309.

Shin, H.C. and S.H. Shin. (1999a) Population biology of
short-necked clam (Ruditapes philippinarum:
Bivalvia) in Kwangyang Bay, southern coast of
Korea. I. Growth and benthic environments. Korean
J. Malacol., 15: 21-30.

Shin, H.C. and S.H. Shin. (1999b) Population biology of
short-necked clam (Ruditapes  philippinarum:
Bivalvia) in Kwangyang Bay, southern coast of
Korea. II. Population dynamics and secondary
production. Korean J. Malacol., 15: 31-39.

Yoo, S.K. (2000) Mariculture. Gudeok Pub. Co. pp. 639.

- 195 -



