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ABSTRACT

This study was undertaken with the intent to describe
the influence of water temperature and food
concentration on the filtration rates of the Asiatic clam,
Corbicula fluminea. The clams were collected at Lake
Geumho near Yeongsan river, during March 2001.
Food organism, Scenedesmus sp. (KMCC FC-34),
was indoor-cultured in /2 medium, and was used to
measure the filtration rate of the clams. Filtration rate
of the clams was measured by indirect method. Cell
concentrations of food organisms were determined by
direct counting cells using the hemacytometer under
the light microscope.

The filtration rate of the clams increased with water
temperature up to circa 25°C. Above this temperature,
the fiitration rate decreased rapidly. The minimal
filtration rate of the clams was recorded at 5TC.
Thermal coefficient, Qi values at low temperature
range were much higher than those at high
temperature range. These results indicate the asiatic
clam is more sensitive in cold water like most of
marine bivalves. There was a strong reversed
correlation between filtration rate and food
concentration. Filtration rate of the clams was reduced
as food concentration was increased.
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S —

AMA, Corbicula flumineas $-EjUel d¢ U 71490
A &% osigEA dAEE £  (phylum
Mollusca), °]us 7} (class Bivalvia), ¥§3} = (order
Veneroida), A% 3} (family Corbiculidae) o} 430, A8
ojuisiFEAN AYA ZHAsL s ¥ F83 £AAI
o} #ut ol AR} T2 74 o)ulislF (filter-feeding
bivalve) © A4S 7154, 724 FhA wl¢- F8
g duigt 9L 71A (Dame, 1996), $AANAE A3}
stAY (Foster-Smith, 1975), AEZH3.5Y AEFS =
Asl= $2% 291t} (Asmus and Asmus, 1993). °]¢}
2L ojufs el o3t AR T A= o] ik
olrfishiFE o2 o]FelA fon, Pl olusF A
%59 AEEY2E, el 4AE #71F 55 AAsln
ol& vhA] WHEZ HEHH (faeces and pseudofaeces) A
FoezM +4As 4 JUd <3 Fo¥¢ 9TS 3}
(Vaughn and Hakenkamp, 2001). ®]Z {4} o]ujs}i2)
%, A B4 d30NA A AAERE w3
RAF (Nelson et al, 2004), &4 olvjH|F 5 53] 9%
x5 (Dreissena polymorpha) &= NEZaES 44§
232H 349 £YEE F7HA)7]3, chlorophyll-a2] $5%
aRHer ZaAZgn 4HFH2™ (Reeders et al,
1989), #HIZ7HA v|2d Fa7Re] F-9%3d 354 Tl
A AFolv dE L 2] £4 A &3 9 HAE- FA
HellAe) Aeja AEE sofsiaa she ko) o)Fojx)
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%t} (Cohen et al, 1984; Thorp and Casper, 2002;
Descy et al, 2003). 3t AL AeA 9 F4 AaA
(lentic and lotic habitats) ¢ FH$sHA A58 &+ &=
7131594 A FolH, A HAEAAL HHshe Fol]
A g} @R0eFo 2N w4 A= Y (Vidal
et al, 2002; Way et al, 1990). t$o] AL sl
N2 ANFRR (Mytilus edulis) A8 4712 9EAN} 5
42 AAEE (bioaccumulation) AJZ] o} 1o} gl o}
F 33wk vehy] dEed gdAeAe) £53 A3t
A A ZARN A7 Aol =o)A gt (Basack et al,
1998; Vidal et al, 2001).

FUAAE il ojulisRal A AU FeA Bk
ofdel, A2 AEEA T4 A A A= A £4
AQeA A7 (Kwon et al, 2002a), BAF7] (Kim and
Yoo, 2000), AA=4 4 (Kwon et al, 2002b), s34
9 A (Jung et al, 1997), HAMREl Y] H)R)= F2&
2999 FAEA 9F (Jung et al, 1998), FH e dUo|
FAAE) Aolgel wixl= ¥ (Choi et al, 1998), A4S
5o 34 4 F AEEFIE v 9 (Hwang et
al, 2001, 2002), AAHE o4 FAdgFze] FAMNA
(Kim et al, 2004) 59 A7} AsPs|o] gich

Iy sjak ojelsliFel vl R epat ofujulRe o
I A F, A 2], 2, Hol9] 4R B ¥E, 75
5o 9%E wr] oZe] (Vaughn and Hakenkamp,
2001), AelA A7 2D A ARAe] o83 nA) = PRk
ofel #7142 A3 2]l A7 wr]7ke} AejgA (4
g, 3F5E 5 £ Y, WA 2/1EE slotsleep & He
7} & Aolrh ofel] & AT A= o F A 7|2 HE
AeErdal Ax ] 2, £ 9 Ho|YF s} Wt
of el e 271 o] oFA WA Yolrn
2} 3}gie},

Mz A Yy

Aol 2235 A (Corbicula fluminea) £ Ay E%A)
G4 FEZA 2001 39 ARG A FA FE2
39 £ 8.7C, pHE 7.8, 283 982 1.5 psu °|gich
A F FA ARAAA FHAER S F AL Aol A4}
of AHE Haste] Az pwtaldy, oA FHFE AR
o] AlAsly wjg] Fujsl wikxolA 74 &5AF . A
of A48 A ARY AFE e A2 /A (small
specimens; ZM 154 + 0.5 mm), £7F 7§ (middle
specimens; Z4% 174 + 0.3 mm), & B4 (large
specimens; 274 19.9 + 0.9 mm)® 7}z} FE3517 o] & A

Ao 278 o 53 A¥el AR3iglct ol wijokze
ZAL 420+ 1C, pH 7.8 £ 0.1, 4% 1.5 = 0.1 psu
ojgleon, 317 g o4& FTHsHATh

2. Yo 4§

Ao AL Yol P& 7 Bt ofhe} X, &, 34 54
2o wpol| &3] 2R3 Scenedesmus sp. (KMCC
FC-34) & AulolA wijoFsle] AM8351glc). Bo] 45 wioFA]
WA A)+= /2 ¥lA] (Guillard and Ryther, 1962) & A&
stder WiAE AT o dFss dil FFRE AR
o} djekxrAe &% 20 = 1C, 257) 24 L: 0D, g% 1
+ 0.1 psu, pH 7.8 *+ 052 =AsIgc}. I8 242 37
RUEPA A (YSI 600XLM) & AHE38kglz pH 342
pH %47] (Orion 420A) & AM&-31ict

3. YT Yol AE = WNR IS

Agele] w57} 975 AR Ao J3lA] &, o
oJAE AAL] FAo R Q3 2AF AN Ao, APz
of Yol AE wiFlvhE W AL 9A ok AejilA o
AE v W3E WA AR AR Y 27] el AE
FES 247 3] Yo BE FEE 7 2R AlFdl 4
23 & BAHEA (ANOVA) & 53 24 28 Ho|iE ¥
E9 fo4% Ech HolAEe] Ax Ag FEey
7 (CarlZeiss AxioLab) 3loiA d7A4k (hemacyto-
meter) & AHE-3te AH A3 o]F 3 3] 2HE Ags)
o HFF ALsAct A 46 SPSS 10.0-5 A7)
AE A3k Ad A HolAES] £7] AEFEE 3.03
x 10° cell/ml ©|$\5 FE& 1.5 psuolg e, pHE 7.39)
Aotz $2ER (5-35T) HETE Fol, 2417] AHT
% 7t 28 g7 HolAE FEE 33 ik AlSstn 9
F3E S A} 2.76-3.59 x 10° cell/mle] 55 v}
Witk #abEAe) Ax Z7he] 23 FlA 2475 9
oJMES] AEFE Wil AY gl Aor YeptorEr 2
7] Ao | &S MEFEe) 2/7F F 7 £ Ho|PEY A
EERE B ST & 5 A9 (p = 0.085). 1r
2 E ATl dahg A AR AREFl oA g

Hol4ge] AEEE 7L g Ao DFssl

44U AY P 2 43¢ e

A3g FA AYA, APz 25235 8 AHE 244
7FESE AAX Y (Way et al, 1990). HolAE 3]
uE A g HES dolrr] st HolAEe 55
2 1% 8 17H(2.84 x 10° 1.42 x 10° 5.68 x 10°, 2.84
x 10° 568 x 10% 568 x 10°, 568 x 10°, 56.8
cells/ml) & AAsGT, 4L 1.5 psu, pHE 74 $2
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<+ 25T olgleh HolAE w2 o74E 54 A¥el Agd
AR 2442 18.13 + 0.14 mm °]Yc}

22 A3l b Ao AL WS dolr] Y 5
24 g FAAYANE 28 2% 777 5, 10, 15,
20, 25, 30, 35C) 22 AAsIYT ¥ 1.5 + 0.1 psu,
pHE 7.4 + 0.1 o]t} 5223 Yz7)e} 7pdetdiE A}
3R A AL JAU9H FFHE AL o) F o
& 574 A¥948L Shin and Lim (2003) 3 S},
A%& A2l Coughlan (1969) ¢ EFAS WH sl
Kim (1995) °| ekt (1) 4% L3190k

283, A3 ulxE 9] G vl g 5
2AF (Qu) © Y (2) A o]43 789t} (Beiras
et al, 1995).

o

FR=V-d

FR: filtration rate (ml/min)

V: the volume of the suspension (ml)
d: decreasing rate, 1 - e”

Z: decreasing coefficient, -In(Ct;/Cto)/t
t: periods of experiment (min)

Qu = RoR)™™ ™ ™) e @)
Ri;, Ry filtration rate at temperature Ti, T,
respectively

2

1. 52 Hidto) n & 7)Y AYe] 43§ 4F

72 W3l o2 2718 A g WE5S 44 Fig
1, Fig. 2, Fig. 3¢ vebiglet. 22 A AR (34 154
£ 05 mm) 9 5248 935 95 AHEH, 25CHA
205.72 = 30.69 ml/ming dw 2 FHjzks Jeluiglch 5C
A HagtE: Eon, AbHoR £20] ZUElHEA o)
% F71I71 25°C o] FollA w2 A 2haEia 15-30T
HAdA v2d 2 Aq73EE 7153190 (Fig. D.

7 AR AY @A 174 £ 0.3 mm) 9 521 947
25 AL A npEzlAR 25TeA 211.20 + 37.21
ml/ming dwZ Huigt& 7|53 5Tl Hage el
WRAck Abd oz pgo] ZIllAA digx St}
25 TE oA F43HA ashs Ak 2L A9 +
A AR AL AR wE 2 HE L g% B

2 A AN (ZF 199 = 0.9 mm) 9 528 g
A ulg7bA 2 25CellA 111.54 + 13.20 ml/min-g dw2

M
; 250 —
° R2=0.99
o .
:'= 200 —
£
150 ~—
B
&
8 100 ~f
| ™
=
(-}
g -
ot
=
B o T T | |
o 10 2 30 40
Temperature ('C)

Fig. 1. Influence of temperature on filtration rates of
Corbicula fluminea, which have 154 + 0.5 mm in
shell length; salinity and pH were 1.5 + 0.1 psu, 7.4
+ 0.1, respectively.

250 —
200 —

150 —

Filtration rate (ml/min-g dw)

Temperature (‘C)

Fig. 2. Influence of temperature on filtration rates of
Corbicula fluminea, which have 17.4 + 0.3 mm in
shell length; salinity and pH were 1.5 + 0.1 psu, 7.4
+ 0.1, respectively.

gk 7183192 5TCoAA Aagke vehdigic) oiAge
2 AR =710 #Ae] ALlA wilg Fe qHEE VE
3lti7} 25CE AFE ¥ 4SS RQn 1 o) F F43
g 7HAa S Bol AR A/|dR 2% AR AF
<+ X3k

AR Aztgol e $29 4 4 2 HYoAY
LEAS Quo FoF A% Hd Table 1% 2} 7 24 A
Ao gl g LxAF Qo #H2 A A HS
5-15C HHeA 5982 7HF =9ka o|F =¥} Fr18
5 Quo # Zrastgen F7F A B9 10-20C ¥
oM 6.56°= 71 Eskoy, 5.15C #HedAx 5512
FABH E& el 2 ARl A4S 5-15T H A
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Fig. 3. Influence of temperature on filtration rates of
Corbicula fluminea, which have 19.9 + 0.9 mm in
shell length; salinity and pH were 1.5 + 0.1 psu,
7.4 x 0.1 respectively.

Table 1. Temperature coefficients (Qqo) in filtration rates
by the Corbicula fluminea; shell length of small,
middle and large groups were 15.4 + 0.5 mm,
17.4 + 0.3 mm, 19.9 + 0.9 mm in shell length,

respectively.
Temperature Quo
range () Small Middle Large
group group group
5-15 5.98 5.51 19.12
10-20 2.41 6.56 4.11
15-25 1.88 4.74 6.86
20-30 1.03 0.86 2.19
25-35 0.10 0.35 0.17

19.12% vl F& Qo FE YEeHISlE) ol Ao A s} o] 5
28 QYA AT gl U LEAS Qo S AutHoew 3
71} BAgol W L wdA B2 o] vehten 2
5C o]%2] 2w fjolME 25571 sl ubgo} 7HA4d
+ viEles 1 wjeke Qo & YERigich

2. o) 3§ Fx Wizl & Yo J3& B
Ho|WE Scenedesmus sp.2] AXE % 3l W& A
o] o3& HEL Fig. 49 vehligicl A8 281 AL
A Y JA 2719 Ao, F AHZE Helo) o3t ¥ e AE
Z0|7] A3t 2% ¥eE 27) (4% 18.13 % 0.14 mm)
o] AAE AE3P o, £2W3le B2 A3g 5 A¥8E
Hol A QA F ez Ao Azge] 715H 25CoA APE
Atk 43 pHE AAE ALY A ARG =4

400

FR = -23.90 In(concentration x 108) + 74.42
R?=0.96

Filtration rate (ml/min-g dw)

T T T |

[ 1 2 3
Cell concentrations (x 10° cells/ml)

Fig. 4. Filtration rates with cell concentration of food
organisms by Corbicula fluminea. Similar sized
clams were used. Temperature, salinity and pH
were 25T, 1.5 psu, 7.4, respectively.

I AR 24, & 9E& 1.5 psy, pHE 742 24390}
Ho|PEo AT = 7 27)FE 568 x 10° cells/ml
9] 50, 25, 10, 5, 1, 0.1, 0.01, 0.001%% Ztzt F-E3 Ho)
o} o]4e) 8 7 FE Pl dHE S APS o A,
AR A7EL Ho|WE] 5= S ofE F3e A
23 ZAEAAE Jepigich

Ho| &9 AT EET} 714 R 56.8 cells/mlo)A o3&
°] 300.15 miming dw® HIzt-E 71E359 3, Azl Hol A
£ 57} $71E4E 4982 24046 + 56.87, 211.39
+ 59.15, 173.03 = 17.32, 87.62 = 58.89 ml/ming dw
o2 FAsA %aslgon], 568 x 10° cellyml] =
o|F e ShulslA Fadle AFE Yok & HojAE 5=
732 HYolA = Sl it AR ofTg Ak
B% F35907 (p < 0.05), Yol 4E =71 568 x 10°
cells/ml °]4+e] W4jol el Sulsla] sty Ae o
A 97EE Yelidd (p > 0.05).

o #

T FAREY A4, A% 53 2L 4 M AE A
HAo) o} Fadk J3L vA= dEH E2F #4849
% spfolch. diiie] AAREL HEFEo oA YRS
53 4 BAe] gl 2j-o] Fo YA FHER ALoME &F
of uk-e Ajekg ukr} (Shin and Lim, 2003). 1322 %
AFME A =)o) BAGe] 5TAHA kg oz Yo
AZ-go] Vet Aog A L5AE Qo FE e 5
<+ WsjolA A Yebtd) (Table 1), °12 A 84k o]x)
5o} wpaiR 2 G 2 W9elA] $25 7l diF] oS
kg we Yepdn gl AE oedida A7
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(Shin and Lim, 2003). Fig. 1-30}4 2% Axe 4eds}
of thgh AHe AEL dAF o2 20-25T 2 HH
A=A velstch i) 4k o]usiiEel & A7 2
£ F2 A4 A AF-go] YehgE-S Shin and Lim
(2003) oA 23] o=l v} gick w3 & A7) HARE
ol AT e it olullsiRal 45T 27 g4 25T
A AHd q3go] velston] 5TAARE 30CT7HA] 0]
W3l e 45T 29 AF4E 9ELe & d7lA A
o] A@g HEFH Ho| AX3IUT} (Descy et al, 2003).
127 Kwon et al. (2002) ol 2314 A3 AH7]E 3-10
7oy, F A#y)E 6, 7409, o] A7y L £ 4
FollA Hof gl vehd & M9 gFH s dXF
S & Ak AHL AR Y W oUAE Sk &
ot}

ojufjsff-o] AR oJFA 5o YA ERe] FH
A Zathe 2 ARAREA B9 ohlE) f-Au AR
Z 4#A vk Maryland9 $1X]8 Potomac Zoll4] Aj3o]
& AAUEE AAY A ASEFIE AEF) 40-60%
Zr28193 (Cohen, 1984), Kim et al (2004) &
mesocosm®| FAH (Corbicula leana) & F93t9 ¥-+&
A9 557} 70% ol sl AHE Yellglen, ol2gt
AFREL B AT Ho]BE % 568 x 10° cells/ml ©]
slolAe AAE (> 40%) T FARISCE A & A
A7AAAR A9 &L Yol AF Tzl e} 2
o]Z Ralth Way et al (1990) & H-HEA9] 57| F4
$4E A AL SR Sl & A7 Ade] Ayt
Q) Agn} YAl w2 R{EA I}t 7
g9 oz Al o]miHllFE pumping A7k FHA 5, B9
Ao AEEE AU, AHES FARAUUEA] B AR
(53 pseudofeces) o & F7IAFL2N AA HAZFS
ZA&A=Y) (Bricel] and Shumway, 1991). Palmer
(1980) = Yol &2 557} <F 1,800 cells/ml |4 18,000
cells'ml® £7}514) =" 712§ (Argopecten irradians
concentricus) 2] &L 95% 7HA] Fagcin st =
%t Kuenstner (1988) + Ho|ME Thalassiosira weiss-
flogii®] 557} 1,200 cells/mlollAl 12,000 cells/mlZ 104
248 AS- A irradians X9 3-&o) 85% 7HA| i
3 Yehiidek 28x B 8 L 5 149 5=
W3l = HejAE Fxst 7,500 cells/mlolA 68,000
cells/ml® 5718 A-4ollE 23 o ¥ 56%9) #F4E B
t} (Cahalan et al, 1989). °lAte] A= o7Al4] o]njs)
59 Aztge] HolAE FEF7l His AsdeAer o
g owjsls Ao vE g ele QAT AvkAe
2 HojAE R W WAL 55 Fol WE A

Y,

A& FAM Faskn, 9 T INFEHE FE
F7tl 3l Aol guistA FasiAY AL dAR & 4
7o Zze} dAEes gk

g o

E Q7 £ 9 o AE s Wiyl AA ) SF-Ee
"2 GIg wesly] f18te] e Gk Al AR A
A A FXA GAF F3E0A AHAsgon, HolAE
2 Scenedesmus sp.Z AUoA wjoFste] AR8-3H¢le) o7
%42 Coughlan (1969) ¢ 7HASAUE A83sigin o
oL Frt FEgu|HsloA 7AREE o] &3l A
A Ak

27 27148 A 3L ¥ $20) FEE o3
€5 715 o 25 C 204 Hojojahgo] vebst o
25T olAolA diAdez FA3% HAaE 2o 2EAF
Quo Fr& AMbH o= e £ W9 (5-15T) oA &4 vt
won, o) AP 4ABEFL ¥ 4L HA o5 1
ZralA uhgahE oujdlch HolAE =¥ AR oFHEL
Ho|AE & 7ol s AYH Ay FrANE
By}, 42 55 oA Sl digt J3-& #aAA
< o FE5A velgor Hel AE Fr7t 44 HHE
oM A =w shubsiA ZasiAU A A qaeg o
el siet.
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