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Growth and survival rate in shortnecked clam, Ruditapes philippinarum were studied from
different seedling production areas, Hadong, Ulsan and Kochang to Kwangyang Bay, Korea,
and three stocking densities (1,000, 1,500 and 3,000 individuals/m?) of clam from Ulsan
seedling production area were examined.

During the experimental period, water temperature and specific gravity were ranged from
4.5 to 26.0C and from 1.0216 to 1.0248, respectively.

Shell length was grown from 2.30£0.05 to 3.29+0.02 cm in Hadong, 1.32£0.02 to 3.15+2.
02 cm in Ulsan, 1.2470.03 to 3.18+0.02 cm in Kochang. Kochang’s seed was displayed
fast growth rate than others. In different rearing densities, the lower density group was
showed a rapid growth rate. Shell length from the 1,000 individuals per m’ group grew
longer than that from the 2,000 individuals group. Total weight from the 1,000 individuals
group was higher than that from the 1,500 individual and the 2,000 individual groups.

Survival rate by seedling production areas, Hadong, Ulsan and Kochang showed 69.4%,
63.8% and 41.7%, respectively. Survival rate by rearing density, 1,000, 1,500 and 2,000
individual groups showed 70.8%, 67.8% and 59.0%, respectively.
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Fig. 1. Map showing the experimental area (@)
for this study. H, K and U indicate the seedling
production areas, Hadong, Kochang and Ulsan, res-
pectively.
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Fig. 2. Schematic diagram of experimental design.
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Fig. 3. Monthly variations of water temperature
and specific gravity in experimental area.
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Table 1. Water quality and chlorophyll a content in experimental area

EBH - REIR - WEE - T

DO CcoD PO.P TIN _ chlorophyll a

Month (mg/D) pH (mg/) (ug-at/)  (ug-at/D) (ug/D)
Jun. 5.25 8.08 1.62 1.10 12.75 1.52
Aug. 4.60 8.02 1.98 2.37 14.33 2.13
Oct. 6.14 7.83 1.22 1.25 8.32 -

Dec. 5.29 8.13 1.22 1.82 2.71 -

Feb. 6.91 8.09 2.28 2.95 8.76 1.81
Apr. 6.34 8.19 0.96 0.46 1.52 9.69

Jun. 4.10 8.06 2.03 0.94 6.34 1.34

DO : Dissolved oxygen, COD : Chemical oxygen demand, TIN : Total inorganic nitrogen.

A¥ariol 2.2 Table 13 Zol DOY
73%, 4.10~6.91 mg/1 M2 A4 24
71 %3 &4 69l 7B oA ekl
pHE 7.83~8.19, CODE 0.96~2.28 mg/l,
PO.-PE 0.46~2.95 pg-at/l, TINE 1.52~14.
33 ug-at/l1 HHAeh o] F CODS POPE
290 AIAE HYT, TINS Avpdel 643
89l z+z+ 12.75 pg-at/l, 14.33 pg-at/1= =7
vehtod, difE A 93 1e99
Ag BA=lo] vhAE 4ol kx| FAI7F Qe
Azt

AdAie AR F, d=THe A=
sand 6.15%, silt 50.30%, clay 43.82% % 4
eh, AAYPele BZo|ck(Table 2). 4Fd
A9 Hojl o ZIZZFIL)2 9.05~10.84%
gem, CODE 17.01~19.65 mg/g-dry, %3t
E(TS)< 0.44~2.84 mg/g-dry2 ulAE A4
of A3 FFolcHTable 3).

Table 2. Average sediment composition and sedi-
ment type in experimental area
(unit : %)
Sand Silt Clay Sediment type
6.15 50.30 43.82 Mud

Table 3. Ignition loss (IL), COD and total sulfide
(TS) of sediment in experimental area

IL COD TS
(%) (mg/g-dry) (mg/g-dry)
9.05~10.84 17.01~19.65 0.44~2.84

Chlorophyll at& 499 9.69 pg/1S AlelstHd
AR} B 1.34~2.13 pglE UEpkew
(Table 1), AEA FHIEL AL F %26
Zo] FHslG o, olF kit ¥ sl
629 7% Eucampia zoodiacus7t ml 2 182
cells2 AL olFQly, o|o]A] Skeletonema
costatum, Leptocylindrus danicus JES-Z ol
vebgeh AMH oz B, 493} 8Udl] F3Fol
Bgton 293 1290 E8Fo] AA Jeht,
AREE 243 oJEHd] B ALHd He
2438 23k

ARA7L 8 vpRE F9ll9] 243, Zha, 7HEe)
AR AIE Fig. 49 2k AF AMAA F9
2L 3EA4 2.30+0.05 cm, 4R 1.3210.02
cm, %4 1.24+0.03 cm °|¢W He|, AF
4z Hg 12709 Foll= 354 3.29+0.02 cm,
£} 3.1540.02 cm, 234 3.184£0.02 cm 2
Axslo], SAAT A B9 v A3
Hou} a4k olEd nisl f-ojsiAl Aol
o}, Zhae) Al QlolAe dlEAtel 1.65+
0.02 cm, <44 0.91+0.01 cm, L34 0.8510.
02 cm$E Hol, AY F5A] S4AT AL
77} 2.2340.01 cm, 2.22+0.01 cm & A3 3le,
3FEALY] 2.3540.02 cm Euk AAre] fejsiA
whete}, ZHE Azke] A% ZHgolu Zharel|Agk
e 73S Jehldh AFe ARl delAe
A ARA] SFEA 2.4110.12 g, 4R 044+
0.01 g, T4 0.35+0.03 g oIix Ze], A4¥
84 747} 7.3240.19 g, 5.83+0.16 g, 5.71%
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Fig. 4. Growth of shell length, shell height and
shell width of shortnecked clams with different seed-
ling production areas.
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Fig. 5. Growth of total weight and meat weight of
shortnecked clams with different seedling product-
ion areas.
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Fig. 8. Growth of total weight and meat weight
of shortnecked clams with different stocking densit-

ies.

9 9] Zbgbol
W 2z, 4E, A% 2§39 AolALL Fig
9ol Uiehleh, Zhgel Wid Ztael Azke o

EFI Y=0.6877X+0.0239, XTI .
7268X+0.0430, MWETIN Y=0.9886X+0.43
602] 3AAHNeg FA=EIR, ZHE Al
AL dEZ T Y=0.5043X—0.1353, U=

I Y=0.515X-0.0430, REFI Y=0.6980
X—0.4360°1%1c}. ZHaboll th3t A Aabo| He
BEZT Y=0.19X*%, 9571 Y=0.19X>%,
YEFN Y=0.15X% olglen, &% Axe
U271 0.07X3, WEZI Y=0.06X3", 2
EF1 Y=0,04X*"9) RFgrioz A
oh 3, ZF AE R Auiid Al o 3
A4 7187 Hol& F B & An, zHaol
W Zhsel ZhE, Zhge) otk AEd &% %
FollA RETFe) W=7 T3 1o thele] &

SHELL LENGTH (cm)

30
@ 1,000/m’ Y=0.8877X+0.0239 (*=0.99)
A 1,500/m’ Y=0.7268X+0.0430 (r’=0.99)
2.5 [ 2,000/m’ v-0.9885X+0.4360 (r'=0.96)
£
L
E 20+ o
Q
w 15 r
I
-
d 1.0}
I
7]
05 |
0 e i [} [} 1
ﬁ ¥=0.5043X-0.1353 (r*=0.99)
A ¥=0.5151X-0.0:,30 (r*=0.99)
W ¥=0.6980X-0.4360 (r'=0.96)
-
£ 15 L
: / *
g 10
-4
pu
z
& o5
oY 1 i i 1
0 1.5 2.0 25 30 35
@ v=0.19X*" (r'=0.99)
6.0F A ¥=0.18x™" (7=0.98)
T v=0.15% (4=0.96) .
3 | :
G a0
n}
z L
-l
g
20
e
ot 1 1 — 1
® v=0.07x*" (F=0.99)
A ¥=0.06X°* (=099}
B Y=0.04x'7 (r=0.98) )
C] A
E 20
Q
>
a 10
g o
@
L
0 L' n Il ) A 1
0 15 20 25 30 35

Fig. 9. Relative growth of shell height and shell
width, total weight and meat weight against to shell
length of shortnecked clams with different stocking
densities.

—229—



FHEH - KRR

9% pojE vretych ol2H WeFdEst FUW
AT npAgro] Zha B ZhE e Al wl
7 Aale]l =y eoz A, YuFoz FTHY
uiA o] EHYSE & + Ugith

A AR F AAE 2 geFdsd vk
AEEL Fig. 109 Jehiglch AAEze A
HAMA 270 3 6Dl A 8¥7tAIQ] Al
#HA7b gol 8154 82%, A4 80%, A4
58% 9] YEEE Bk 28y ol¥ 9 HyESL
AY F5A7A] sukslAl asled, AY £8
Aol 2+ 69.4%, 63.8%, 41.7% = Jehi}
354t EAAe] QEEL AZ v ubd,
AL 50% ol4e] HIAEE el dxd
JEET AEMA 2ME 34 8¥Y7A ®He
HAFE Blou), ol A kAx|o] AEER.]
A W3lslA ke Ao, aBu UEF
el A¢ 2~4%e el #HAE Bdozy,
Ad Zg Aol U511 70.8%, DETLI 67.8
%, WETMW 59.0% 2 Jeht, Lopdert =
obdell wet BEEo| Yol e Hfich

>

100

~ 60} » ——ah
X

SURVIVAL RATE (%
~ @ o
S 0 o

1
A 1,500/m’
SO} m 2.000/m’
oLl 1 3. 1 i - 1 1 1 i 1 1 4
J J AS ONDUJ F MAMUJ
MONTH

Fig. 10. Survival rate of shortnecked clams with
different seedling production areas and different
stocking densities.

5 %

HpAgke A AR F2 Adsez o
WHoZ deRt, wEE 2N Sohe Ao
eHA ok HR(1965)00 oslH, wpARE

- PREEZE - BRERSF

T2l tiF AgAe] A3t 37.59 P2
A= BE 104U AE3, HRo] 44C
AN 0.6 kot E#F et L] okrin| e

BEEERS 23CollA ZHA Eidslar, 09} 360014

A" ek vlFe A9, 1.018~1.027
ool e A& EAIZF glgler, B¢ Fol
AX 2~3U7t AEsto] Au|Folx w9 A3t
Roz A Qich B dAF 7 5 ARH
49 BHRAL FL& 4.5~26.0C, HF 1.02
16~1.02489] ¥z, +23 wlFL uAF
A Aol Aeet Ao gvkdch ok, AL}
FAlo] Fi ARl At A7) Wi B
9] Jdgg wlwd gol o, 54 7
o] Wg 7%, HIF ol 1.010 ol3E o &
717ke] 1379 Ax AfsEE AEE Uol, vkA
2to| Aaal AEol] Y kg v|HG AR
A7},

upx|ehe] Aol FJsled HR(1979)S AL
ES nlxgrez Kigold 70E7 A5l
] 5.0 mme Aoz 7|1Heq, BF(1987)
= 24 5.5 mme) X#E 147 vbdAd s
30.7 mmE AAAZ wt o, B QoA e
Emp MH o AAAd A3, 234 A, 2%
MAA A2} A 1.301£0.03 cmoE thA
Ao}, 11330 3.18+0.02 cnE AAsle], B
(1987) 9] Az} vlzslgich £ Aol 43
AR AT 344 3lEAtol vlal 2ol
1.0 cm #E FAHALE Bk A £&5
Aol] 54z}t vlarsted 0.11~0.14 cm W29
AR FolEo] AT Aol Aol
vz wgg & 5 ek ole XA
Ao Rz JVse AeF FHHt F,
4R Ao A4AE 4 3~10 mE2 FeF
Fooln, upAE 44 A4 23CHER, 19
65) AFE FA=E 717ke] Falitel wisl FH
1ol Fall FAR A Aol dAlslo] gl
7t &, o] 59 BHxT o] L FPte g
o] A3l ol whE AAS HIW Ze= 47
ek, A A Aste] 7k Aolrt
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E#G vbR2, Ruditapes philippinarum®) BEI AHR HE

Asle] 3~4A7k) 3:F Aol Al
HRees AAE A=A AUtz & ¢
ik BW(1989)F 3.1~9.0 mme AAHE A
B3to] ZAHE ubeRd AdS AR A3
AE AMAAY =270 BAIgle]l AE FEA9
A7le A9 vl oz, 2383 LAl
Az Aol whEcka Hasgirh B A3
NAE AHEE wpAlE Fujjo] zZhao] AxHs
ME Aol gde BEFstn Ay F3Ade
Aol o3 xjolE Holx ¢kSozx, AW
(1989)9) Aze} Bygg stz ek wheh
A, FugdAe ZAEze 1.0~1.5 cm7t
Ao & Aoz FAgkd)

S FOE A U AAdd A
ol A WFUE 1,000/04/m* 2 1,500702)/m>7}
2,0007041/m* Bk Zha Aabo] frojatA Wy
ubd, Zk310)]) 9lefAles 2,0000%)/m27} 1,00070
A/m* 9 1,50070/ml] vlel F-siA wE
AE 23k ole WFUEst Y2 upxEe
713 g Ako] whg Hbd, Wkl g7} Eolxw o
Aol w2 Aol meidozd, YA
28 2% viAEo] Hohs AE g,
#(1965) = d4So] 9¥sta HiRuMrs 2
2 R upxEhe ERMoZ dleiEo] Ymy
BEE#LE 2 X9 uiAhe A9 5 uA
gog sivin sgen), B dFd4 2,000
A/m’E FL& UxA e 52 niAZhe)
vehd 2 2 el Aol siriEol Yupzl
il 2 olf7t Q& Zog FZHr)

& Aol AW upxlgte] HEEL WtE
208 o5l 18~42% 9 AAES HY
<o, °l& olAg Fulrt 6~8¥e mpol
g AAA e #HAE B Aoz A
Ztsw, 53], 234kl Aot o2 Aol Eu)
Hel 2ol oY Aoz dgkHd,

ol de] Azt 9l nHe Fgvte] Bul, kA
9 WFAEE m?3 1,500047F Ak, A
E€ 9 B4 4ol =YY o2 Amdo
2 IS Fofvke g o]Atgw A4,

8ol UST XY W, FA oA,
SHAZE 2wy Sell Wid ANE ZAEs) B

L

AR 7} ohE 39 9] ulRE, Ruditapes phili-
ppinarum g AME2 A ST AEY
AQE npA FAA A AXE 2 g
T2 Aaar A Hste] AL

Ad71ZF e =22 4.5 (1¥)~26.0C (8
) 492 Jelhger, v$E 1.0216 (8¥)~1.
0248 (2%) Ak A4xH ulx|2e] FAAH,
72 A7 slEAte] 2.30+£0.05 cmol 4} 3.29+
0.02 cm, &4H%o] 1.32£0.02 cmoll4] 3.15+0.
02 cm, 3%4ko] 1.24+0.03 cmollAl 3.18+0.02
cmE AAsted, 3o AAe] 54 &
AHibell wlel whEA Jepgeh HEE A
ollA) MAA ZHAE 1.3240.02 cm WeIGE Zo)
Ad 284 m? 9 1,000702] A7} 3.21+0.
02 cmE 2,000794] 2%+ 2.61£0.02 cm Xt}
Azlo] Wgtoo] AZET 1,000, 1,500 ¥ 2,000
MAAFNA 27 5.47+40.22 g, 5.12+0.788 g,
4.62+1.62 g2 JeR} LYxrt g A4
Aol Fokch AXHE upxjEte] AEELS AW
ZFaA i, 44, wgAtel A7 69.4%,
63.8%, 41.7% 2 Ao 7hA Ugkon] W
AEEE 1,000704), 1,500784, 2,000/04 A
H37t 72+ 70.8%, 67.8%, 59.0% 2 WEr}
S 75 dolAlE ZHI¢E Hiddh
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