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in Duekryang Bay, Korea

Dae Hong Kim, Ho Seop Yoon', Yun Keun An', Sa Dong Lee and Sang Duk Choi"

Jangheung Regional Maritime Affairs and Fisheries office, Jangheung 529-801, Korea
! dquaculture Program, Fisheries and Ocean Science, Chonnam National University, Yeosu 550-749, Korea

ABSTRACT

Growth and survival rates dependent on the density of a pen sell, Afrina pectinata were measured from
Duekryang bay in Korea. Annual water temperature and salinity of the study area were ranged from 14.5 {0 28.0C
and from 27.98 to 31.89 psu, respectively. The pH, DO, COD, DIN, Chl-a and SPM in the study area ranged from
7.78-8.35 mg/L, 7.07-7.90 mg/L, 1.20-1.70 mg/L, 2.88-6.02 mg/L, 0.20-0.79 mg/L and 10.8-21.4 mg/L. The IL,
COD and AVS in sediments ranged from 4.0-4.6%, 7.28-10.76 mg/L and 0.03-0.05 mg/L respectively. The daily
growth rate of shell height and total weight were 0.27%, 0.33% (5 indiv./m’), 0.26, 0.29% (10 indiv./m?) and 0.21,
0.20% (35 indiv./m?). The survival rate also decreased along the density gradient; highest at the lowest density of 5

indiv./m” and lowest at the maximum density of 35 indiv./m?.
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7177 (Atrine pinnata lischkena) 250] d8iA U
(NFRDI, 1997).
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Z A"} (Ryu ef al., 2001). o]2)3 A HES] =
2 Qlale] ehgAQl x9j0] Brbssta FElo 2 Qe EA7}
A7 gl

7|zl Bt A2 A e o 274 54 (Choi
et al., 1995), A%3} 44 (Ryu e al., 2001), S7 5]
E-Fofato] |+ 3 (Hong et al., 2002) 4 Adajw o
T (Son et al., 2005), ©|A &7} (Yang et al., 1998) 59|
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o (Fig. 1). 27 J8-& YAd ¢4 (YSI-85)2} 174
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Fig. 1. Study area and sampling site.
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Table 1, Monthly variations in the environmental factors of water column in Duekryang Bay

Month Water Salinity DO COD DIN POsP  Chl-a SPM
temperature () (psw) (mg/L) (mg/L) (mg/L) (mgl)  (ug/L) (mg/L)

2000 Apr. 14.5 31.71 7.86 7.69 1.20 2.88 1.42 0.32 12.2
May. 17.1 31.89 7.78 7.25 1.23 3.71 2.09 0.20 11.8
Jun. 24.9 30.06 7.79 7.09 1.18 5.04 1.88 0.62 12.2

Jul. 274 27.98 7.95 7.90 1.28 6.02 2.24 0.79 10.3
Aug. 28.0 28.12 8.10 7.32 1.70 3.86 0.06 0.74 12.4
Sep. 22.4 29.77 8.21 7.56 1.09 4.02 0.48 0.68 10.8

Oct. 18.3 31.12 8.35 7.07 0.82 3.48 1.08 0.42 11.6

Table 2. Levels of ingnition loss (IL), chemical oxygen demand (COD) and acid volatile sulfide (AVS) in surface sediments

during study period

Items
1L (%) COD (mg/g.dry) AVS (mg/g.dry)
Initial 4.6 7.28 0.03
Final 4.0 10.76 0.05

Table 3. The grain size composition of surface sediments in the area

(Unit : %)

Composition (%)

Coares sand Sand Silt and clay Sediment tvpe
@ > 2.9 mm) (©92.0-0.062 mm) (©92.0-0.062 mm) P
1.93 62.64 35.43 Sandy silt

Al BT AT, Swy: AE FE A B A5, Swe AF A
A HT A T A 499 474 %E (DGR; Daily
growth rate=100x(In Ly-In Ly)/T % 100x(In Ws-In W;)
[Ty Lot AR F8 A B¢ 243, Li: A3 A 33 2,
W A¥ F8 A F9 A5, Wi A130A A d¢ A
T A dp)e $A4siglon, A3 9 did4s
3ttt (Ricker, 1975).
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Z A7 BE ARAd vepd 4dAas 4E Aas
A Aested 7 ARt frod AAE YEEANY A
°lE A sglon], fo4 o FoARE p<0.05094

Student's t-test® AA st}

z 3
1. 5337
Aol 522 14.5-28.0C % 499 14.5TE 743
3L, 8o 28TE 2w $£&& yehyon, gRe

27.98-31.89 psu® 7FgFo] gk T4 8¢ vlmy
< = Hebfgld g4l 5= (pH)E 7.78-8.35 4
A Fo) ool AL ul dAsgtsio] pH ol njsgt A3
+ Xoly, £Ei4 (DO)Y ¥HIE 2, 247 &
7.07-7.90 mg/Lo 2 Yepytth dubAo R 715 999
AEE ASEE 3 Akke 7 (COD)
1.20-1.70 mg/LE H3}&o] Aleh s Foll Folol=
2327144 (DIN):= 2.88-6.02 mg/L® Jepds, <lAb
(PO4-P)9] 7%= 0.06-2.09 mg/L.2 vhelyrch Aslo]ze]
Chlorophyll-a+= 0.20-0.79 yg/Lg o™, F-Felx&54 (SPM)
< 10.80-12.4 mg/Lz et} (Table 1).
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2. A A}A

AA ARz HAE ARE A AF An Fo AH
3lo] B3t A}, & A0 (IL)S 4.0-4.6%% AR &+
7Jebaego] HlwA whd gro g vjelrow| ek bk
2k (COD)2 7.28-10.76 mg/g, 335 (AVS)Y A9
0.03-0.05 mg/ge 2 A oA & 23} (Table 2).
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Table 4. Monthly change in the shell height of Atrina pectinata at each rearing density

(unit: mm; mm-d’™; %)

Density Ttem Month
(indiv./m?) Apr. May Jun. Jul. Aug. Sep. Oct.
hi}ilge}lllt 172.80+3.40  180.1045.20 189504870  197.204540  199.40:7.80  206.10+2.40  211.40:6.80
5 Growth 1.29 0.64 0.42 0.32 0.25 0.21
rate
DGR 0.67 0.34 0.22 0.17 0.13 0.11
hi}ggt 173.6042.10  180.3046.00 190.20:5.80 197.6046.20 199.60:840 20560580  210.10+6.80
10 Growth 1.22 0.61 0.40 0.30 0.24 0.20
rate
DGR 0.64 0.32 0.21 0.16 0.12 0.10
}ilil;lllt 172.00:4.80 175.50£3.10* 180.8046.20% 187.8047.40% 191.2045.80% 196.60:11.00%  200.2049.20%
35 Growth 0.94 0.47 0.31 0.23 0.18 0.15
rate
DGR 0.51 0.25 0.17 0.12 0.10 0.08

*8ignificant differences in growth rate at p=0.05 level

A . FAL 27 (coares sand)o] 1.93% % v n)S
< Ueila, 2 (sand)7} 62.64%% 7} =& wE&L B
Row] A (silt and clay)> 35.43%% Ul (Table

3. 428

712785 5, 10 2 35 indiv./m®e] WEZ o|Alste] ALS
g Az}, o B¢ 79 H3ke Table 49} 2t} A7) 7¢
F 429 37 9 A $84 B¢ 42 5 indiv/m® A¥

= 7}t 172.80+3.40 mm, 211.40+6.80 mm .01, 10
indiv./m® A|¥7= 173.60+2.10 mm, 210.10+6.80 mm,
35 indiv./m® AJ#7= 172.0+4.80 mm, 200.20+9.20 mm
E ARy 4 Zae] AE AR 5 indiv/m® 9
10 indiv./m® 5 A& 77k} 2937} gllon (p>0.05),
35indiv./m® A8 Pt AR 7|7 Bk e B 7l
ulsl Agato] AAEE A Bl 2 AR FAAE g
t} (p<0.05).

Ztae] AgA-e 5 indiv/m® A7 0.52 mmd? o)
9132, 10 indiv./m® A EFE 0.49 mmd”, 35 indiv./m? A&
F74 0.38 mmd’ o|git}. € Zue] AL Aviyw, A
TN 5o Zust s1 wo| Aelglond, 89 RE A
2} ZrxEga, o)F 949 % 1049 0.25 mmd’ o537
28] Qo] AAHow =¥ AL Bk

Z+ae] A7MYAEL 5 indiv./m® AE77} 0.27% o],
10 indiv./m® A¥FE 0.26%, 35 indiv/m® A|H77}
0.21% ©]3lth. o8 €8z ¥, 54 ZE AFTo)A o

g TV o] SN F o) F el A e e
it} (Table 4).

AE7IT T AT F7 W AFEFER A AT AFFS
5 indiv./m® 2|87 717 234.50+2.40 g, 300.08+10.80 g
Ao 10 indiv./m® A&7 234.76+2.40 g, 289.83+8.20
g, 35 indiv./m® A&7 211.98+3.60 g, 244.88+9.80 g &
Yepton, 85 indiv./m® A3l vl k2 F A7) 6]
74 =& 7k Jepiod (p<0.05). g9, 949 37 A5
o] Hzte Byl Zrue] A9l o] 4497E 697 AT
7+ oA gy (P>0.05), 74%E 10974A= 5
indiv./m® 2 10 indiv./m® A&7} 35 indiv./m® A& 5
o} Eo} ok UEHR FoAE 29t (p<0.05).

Ageke] AYAA-L 5 indiv./m® A7} 0.89 gd’ o]
9l 31, 10 indiv./m? A&3= 0.75 gd?’, 35 indiv./m® A3
77} 0.45 gd™* o]tk 9 WsE Asind Ztms) Fak A
e veRid

A&7 & AFge] A7 AAEL 5 indiv/m® A@EI}
0.33% ©]31, 10 indiv./m® A &7= 0.29%, 35 indiv./m®

(91
e
=
bt
rn
>
o

AR 0.20% o|5ih ol e xw
T4 A7t AAEo] 7 wo] 2713k & o]& Az} 7rAs)

= A%e dehdelh

4 &% ‘

g 7E U A3TA 54714 100%2] B4
S 3.9lo}, 690 35 indiv./m® A|ETFNA 97.7%2] Y&
&% Hgth o]& 74e] 35 indiv./m® ABFNA 91.4%]
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Fig. 2. Survival rates of Atrina pectinata at different densities.

A& 230w, 0B AslE BT TR 95%9) o

AEES 349} 88 10499 5 indiv/m? % 10 indiv./m?
9] oM 82%9] AEe-& Hgl o), 35 indiv/m? A3
ToAME 68%2) AE&E Vel (Fig. 2).

o

£ dTFelA Sefute] 7)1z ko) BE AFAES
Ao, SoFRta FolM 7z A YEge] o
& UM% ﬂﬁﬁ‘ﬂ P °é%} % A4 (Yang et al.,
1998
n ﬁrql 44;—% 138 280Ci 440 HAAE By, Fu
A 847 &9 Wizl Zo] duk Aok sl u]sle] w)w

A 27 vebgoh 982 27.98-31.89 psu] HYE ey
ow, o] uhe of=adq) 74 27.98 psu, 8¢ 28.12
psu SA yeEpstew, pH 4 £&E4H4 (DO)E 7474
7.65-8.35, 7.07-8.86 mg/Le] WY& Rt 18 n 3
A 2kA 8. T (COD)L 0.90-1.70 mg/Le Jehygto

At o] 79 0.008-2.09 mg/L Jellon, e
5 <A AE AEYE Bglon], 7|E9 Eof
RE )z FAE e wod sstAd §aLE
73 %& Yehdglel (Choi et al., 1995; Yang et al.,

%, 3lEo] ¥
silt ‘94 Fo] AxzA <]
FNE vl A4
L}E}”E} a3t 9l £
A, A4 3AL 599 01 *% 342k (JRMAF, 2001)2] 9
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, Zn 9 Agwe
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indiv./m® @ 10 indiv./m* AJ¥F-9 AAo] 35 indiv./m®
AR 57 epten], A5 A 24T 9 A5F &
g A EollA 52 AFEE Rtk oA AT A vla
4 e ARES 22l AL ol F3 Ho] AT MY,
B L AE Fo s A4 JTL A Ao 24
=} (Yoo and Yoo, 1984; Song et al., 1988; Yang et
al., 1998). U= AL HE Avuy R E A 774
A 193} 892 Holke A7lel 5] FASH ashe
ZEE e vlale A5 13 ARIE 7R E s
Al £03 slxsE 8¥o u|t% (Condition index)7}
AARE Bolw, 190 Azl ARblgkn wasic
(Yoo, 2000). AF3e] ZHashe Rge ofeldt A7lel 7=
Ao wlnkes] Rss) ARbsle) Gz pekEch. olziar 2
I+ Yang ef al. (1998)0] 2 113}k ufe} 7o} olalxe] 44
3, o, 2545 2 AR 37 Sl 718 Avkeln
Atasleh 275 4AE Hold of 9 AadEe| H9-dn
(Yoo and Yoo, 1984; Yang et al., 1998), & 7oA+
AR B4 olslel eldt AgFolA Ltz 7
AFake] AAatol7t vehton], 2 Ale oy Yo e
N4 AHEA 5 2AT0H, oJeit Ao Yoo ef al
(1972) 3} Yang et al. (1998)°] 213t Asfe} Ak Y
et
71zMe W Q2L AH F7 Ao 5 indiv./m?
1 10 indiv/m® A8 T 82% oAbl =& "E—‘—'ga 2y

o1} 35 indiv/m ANBTA N 68%9) Yo Y= &L 1}
Sfoich Bl AEEE TAT AT 480 FAGA 4
Soe m42719 TRl A T A B
ARG ow, ol H e AR FEHT £LAET AT /)

A}
9 ~E ]Z: al xAlgkA ol—;}i Qg Aoz
F¢ 290% FE7) Sl FF A A7h de

oFAl v ]}_7}]4 AT Y2gs ke Axl 7))
FAe) o)A BAE Fol] felne Flzsle] A4 delE 1
3tel TUE AT AR oo oI 2%}l
ol Ao A 72NE ARLEE o] grhd B} Be
A o NEAE SR 4 9e AR g Ey
3 wch Gabaol o)A 715 Y] A o A4Al
of W 44g xAbe AWEo At & Aoz Ao
2

gr

¥t 7)1%5), Atrina pectinata®) oF
Al A AEEE @}s}@u} A9 T oV
o $ADHT AT 22 145280050, FiEs
+ 27.98-31.89 psu® uEpyTh -T—iolﬁ’—l"—‘: (pH)*=
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7.78-8.35 WHgon, &£&4k4E (DO) 7.07-7.90 mg/L,
et Ak4 7% (COD)L 1.20-1.70 mg/LE Jehdt} &
£ 2744 (DIN): 2.88-6.02 mgLgorn, ikadql
(POs+P) 0.06-2.09 mg/L, Chlorophyll-a= 0.20-0.79
mg/L, ¥-543A5A (SPM) & 10.8-21.4 mg/Le] 9= 1}
ol AA A& AvEd Fa7ke (L) 4.0-4.6%,
AACODE 7.28-10.76 mg/L, 3315 (AVS)E 0.03-0.05
mg/Le] HAE veplct. Axef w7z A4S A
B, AUse] AP w2 AFES 290 dae)
HAEL 5 indiv/m® AEF7F 0.27%0)9031, 10
indiv./m*: 0.26%, 35 indiv./m? A|&3= 0.21%9)gc}.
AZeFe] A7HREL 5 indiv/m® AFE7} 0.33%0]% 1,
10 indiv./m*: 0.29%, 35 indiv./m? A|d7= 0.20%°]Q
o}t AEEL 5 indiv/m®s} 10 indiv/m® A|FTH =&

AEEE e,
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