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The Influence of Water Temperature and Salinity on the
Filtration Rates of the Short-necked clam, Ruditapes
philippinarum
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ABSTRACT

The present study was performed to describe the
influence of water temperature and salinity on the
filtration rates of the short-necked clam, Ruditapes
philippinarum. The clams were collected at tidal flat
near Yeosu city, Cheollanamdo, Korea, from July 2001
to August 2001. Diatoms, Phaeodactylum tricornutum
(KMCC B-128), were indoor-cuitured by /2 medium,
and were used to measure the filtration rate of the
clams. Filtration rates of the clams were 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
temperatures up to the optimum temperature, circa 2
5. Above this optimum temperature, the filtration rate
decreased drastically. Also the filtration rate of the
clams increased with salinity up to 35 psu. The
maximal filtration rates of the clams were recorded at
20-25C, similar to be known as the optimal
temperature for their growth, and 25-35 psu,
respectively. The minimal filtration rates of the clams
were recorded at 5C and 15 psu.

At the similar temperature and salinity, the filtration
rate of the younger clams was higher than that of the
older ones. Thermal coefficient, Qq¢ values at low
temperature range were much higher than those at
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high temperature range. These results indicate the
short-necked clam is more sensitive in cold water. As
they grow up, they become more stronger against their
ambient  environmental  changes, such as
thermal-shock, salinity changes.

Keywords: Ruditapes philippinarum, Filtration rate,
Temperature, Salinity.
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ZZkfol AAehe olufslif= AAUss) Y] & B
ohiel Ao e FQ37] i olE9 HE, YeEH
ARE =2 A Uil Hol gk 270 ovieiRS 3
Wl wkR gL -eve} 2709 RS 98 T8
g AMEERA, AL olmisRel dEAQ AYE Al
Qe i O ofulishRel wls) wjmH A7Frt 3k Holol
Al wkx|Ee] e Wo| (Kim, 1978; Yoo et al., 1978), A4]A]
73 ARz (Lee ef al, 1969), U= T &R
(Won, 1994), A4 g 9 A7 (Chung et al., 1994),
%7147% (Hur, 1994), von Bertalanffy 44793 -84
7] (Yoo et al., 1978; Yoon, 1992; Chung et al., 1994),
MAZgee ovAlex] (Kim, 1994), A% A433
(Shin and Shin, 1999a), A2 2 |24k (Shin
and Shin, 1999b) 59 X317} lck. AHARAE o33}7]
AMME Aeiaqd 2ok ohel, A 8458 YA
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gk g9l At AR Ae] ohd, o8 37 89lEel
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SRS HElAE )5 AHadky 29l o3 D)7k A
g4, & o938 (filtration rate) ¥ 3XF (respiration
rate) 5-& selshs ol Fasjr] oo & d7e Hix Y
71& AEA Q] AR shuEs, & 9 FEo] "}t
0|29 Aztgol oAujgt GRS w|A[EAd dfE Yozt
39t

ME S 49y

1. vix &

Aol AH2-H 8lx|2}, Ruditapes philippinarum-< A
slofm o) whge] = Ao A 20019 7-89 Abool AAH
gk AR 3 S APAR gnsle] Hx|R A7 3
5 A8l 73] MAEELLL, HgReAM A 2-7U7k
SARE ¥l AgE wpxEe] 72 14dAo] 21.08
2.26 mm, 2548°] 28.19 = 1.92 mm, 3d4°] 34.43
2.06°1313 wioFAlY] 2AL £ 20 £ 1T, 9% 33 =
psu °jglen, 3% ghi Ho|WES FFIIGCh
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AbellA $-AEpe FAl) olujsiRe] F o EL FE
Fee kst £ dFME vhAge] HolBEeM, 42
%, Phaeodactylum tricornutum (KMCC B-128)% A
oA BUF wjoFsle] AMEEISle). HolAE kAl AX|uHA]
= /2 ¥1A) (Guillard and Ryther, 1962) & AM&3}3oH
HloFzAL £ 20 + 1T, #5724 L:0D, 933 = 1
psu, pH 7.9 * 0.1% 2A3ch 4 542 AT
A2 (YSI 600XLM) & AH-8193 pH 42 pH 547)
(Orion 420A) & AMg-3lgich

UdETAXE s s ST

Agaol zg 7l upx|ge] o) slA] of&, Ho|WE A}
Ao FAo= Qg 2AF BAE] $te], Az HolA
B oolubs B nlAEhe ¥x ok AeelA] Al EFE W
38 sl dixT ARE sigch A¥ AR 27] Al
Xyxe) oA 3o AXFEE 7 $2HEE Al 4
3 = 49 FAEA (one-way ANOVA)S £3] 7 224
Axsze foj4e shasigol An 4 A FAA
glofli= SPSS-5AH7IAE ARESIg AE A Hol g
27] AEFELE 6.23 x 10° cells/mle]gen, g8 15
psu°|x, pHE 7.90%ck 2 28 = (5-35T7) dx7-5F
Fol, 2A17ke] AT ¥ 7 2 APEY AlEFEE 33
2 Agst & Hggke &Y 23, 617673 x 10°
cells/ml®] AE¥5 5 Vel Z7he) 42 714 24]
7HEek Yol g MEFE M A ¢gle Jo® Yehyg

org 7] AEFES 247 F % £ AEFEE BF
Folskeh 222 U2 4 99t @ > 0.05). 1Y B
QoA iz A ulxjeke] ofate] Slah) e 2ol
29 AEFE 34 9E Ao W50

4.0 23 ) 2 g BE

Aah-g &34 APA, GE 20 psu oA ZANAE 2
LHE 24A 7 B £8AR oA, € 15 psudHe 4
SHE 4847 T 54 F AAES S8 L (Kim
and Hur, 1998), $Alo) A3z 2E3be 93 2442
Zok A4 AZT) (Way et al., 1990). 422 777+ (5, 10,
15, 20, 25, 30, 35C)%, ¥¥-2 572 (15, 20, 25, 80, 35
psw2 AASRL ¢ 2AL YAvie} AdedE, 48 &
AL NYGY FFH5E AL 2 52 BA2E
=AE, 4 4L IRV EIA 2L Agsigln A
Z& 1 liter vjojAE ARGl om, 7 A3zl 374419
vpRlEhs W9l 2 Ao 3709 HhE ARxE T3
o] FolE vE) FEgo] A& Ho|WE WA Fu
(50 ml) & o]§3le] Fejalgls, Fof 308 F 2Evo|AR
w3l o&3te] 10 mle] ARE AFsIG AFHH AEs
FA¥enal g olgsle xaw Fxrt HF 04%7F HA
a8 A7A e o) 4sle] FehdnAgslelA 33 HHE
Asdt 3 HFE AEson, o JEgs AE APz
Hol P& sugo s Agsigich AY T8 F, A A8
B ulxge WyolZEsA (0.01 mm) ¥ A3t A%
(shell length: mm) €& ZA3191, sidozie SAE
23 & A5 A8y 3t Nz FAT Ao o) F
o 9] o} &4 (faeces, pseudofaeces, sediments,
) & 2522 MRSk AAslL 10008 A7 Sl
24A7F5< A=A F AUE 0.001 g2 AAAE (Ohuas
TP200) & AH83to) §A% AFF (g dw= S5t
7+ Ay ze Af&-5 AFES F, 3709 HHE Az d4E
2 dupge] HEGE W AETY AREge s HEsg
t}. A& A&l Coughlan (1969) ©f EFA1E HY sl
7} (1995) o} Agkgk (1) 41 AE3hglch

FR =V.d

=V (19 (1)

FR: filtration rate (ml/min)
V: the volume of the suspension (ml)
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d: decreasing rate, 1-eZ
Z: decreasing coefficient, -In(Ct1/Cto)/t
t: periods of experiment (min)
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(Q10) © 9 @)4F o83t F3l5ic) (Beiras ef al.,
1995)
Q, = (R,/Ry) Qom0

2)

R1, th
respectively

filtration rate at temperature Ti, T,

2

1. P& st of 2 A28 nix| o] oA & i F
ig. 1, Fig. 2, Fig. 32 7F 94 4% ¥4 244 1, 2,
3JA nixehe] 42 o7-g WES Vel 134 vl
9] e oahge 15, 20, 25, 30, 35 psud] Q& w3l
BAlgle]l =¥ 4 25TolA 77} 46.89 + 9.89, 120.44 +
29.06, 104.12 *+ 4.57, 211.42 = 20.73, 331.09 + 5.16
ml/ming dw® HujgtE 71E3skgich kR oz 5T A A
23he Bglon 2e] ZylslA Ap3eaoR ojatgol
717t 25 CE YoM F43HA ashe 43E 59
ok gadell wel k7o) Aol AT HhE 2 Rk nls}
o 20-25CY F2WYollA dAZ & o7& B}
(Fig. 1).
294 WA g =28 o752 dE 15, 20, 25 psu?] 7
o= 25T A 27 16.11 = 3.17, 47.38 + 4.66, 74.02
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+ 22.19 ml/ming dw® Hujzke 7123l9x, 30 psuolA
£ 30TA 6727 + 19.02 ml/ming dw® HdigS 715
stglen, 35 psucliAs 20ColA 88.31 + 25.08 ml/min-g
dw2 ks 715350k 194 vixga) szl 2 5T
A H gk X5 0] TNESE ARdER AgdpAe
B F7lslcrl 25°C o FollA FASH Fashs A vy
ok YA Ao 20-30T 2] & HHYA w2 AAES 14
v} (Fig. 2).

34 miA|gke] -2 o 7g-2 15 psul] A5 30TelA
9.15 + 1.20 ml/ming dw% Hujg& 7|23 & s}
9, 20-35 psud] G¥ FLIAE= 5 25CA 2+ 31.93
+ 2.82, 76.37 = 21.87, 90.44 = 870, 75.26 * 16.45
ml/ming dw2 #HighE 7153Hgoh 2382|715 psus] A
$ollAE 20, 25TCoA 27 852 + 2,02, 7.79 = 2.14
ml/ming dw& 7|53}, 30C¢ 9.15 + 1.20 ml/ming
dwi 2 zbele gglth 394 viAg 94) 1, 294 A
I AR 25 CE FACR AL 7L e Bl
oot 243 aske Ade vepdigich 12lx 15-30C
9 2 ool ARk R 22 AAEE Rgon HiG
A A 5CAA Yelgtot (Fig. 3).

& Hstel] dijA= wix|Ee] Aol BAlYle] 2F
o] ZIVEE uAEY qAgE Sl Ade Byl 30
psu °dellA 53] & oFES velgl, 20 psuolEhe]

q¢
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Fig. 1. Influence of temperature on filtration rates of one-year class short-necked clams at each salinity.
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oM Ao d2 AEE Hepglnh B3 5T
Ae 9E Hste dis) ogakee] Wb} sk ggken,
PR 2 @2 AFEE YEhich T2l 42-9% Wt o
3 upAe] g2 Aol BAgle] AR MY A%
EGAR 134 wiA o] 2, 34 alAIFe]| vl cha v 2
HELS B3ich ¥4 vixge] gL $2-4E Wt
TAgle]l 134 whA|gte] 2, 334 wiA|gtel} n)8) 3k &
< Frolgiok

2. 33 A9 LEA S Qoo

chEs]AEA S B e A3ES 194 viREY 38,
Aol BAgle] 22.69-26.10T 2] 2 M4 o o3&
o] Yehyton] 292 17.50-26.74 T -2 W4, 33
AL 23.57-26.56 T2 =& HlolA & Ha}go] vhepygir}
(Table 1). &% A5 Quo 32 194 viAge] 734, 15 psu
A= 5-15T, 10-20T LA B Felsly,
20-35 psucAE Z% 5-15C2] 2804 =2 3ol
o}k 234 upA=e] 39, 20 psudlAs 10-20T 9 5249
N4 6.572 7P w2 FOlAARE ol F Al 15, 25, 30,
35 psudllME 25 5-15C9 -2 9follA w2 ol 8
dA wiAEe] A9, 15 psuclAE 5-15TCY 2w $jolA
2.51, 10-20C2] 2H9ollA 2.18F v]sstAl %2 Fheldl
37, 20 psudfAl= 10-20TS =2 ¢lol A 7P 9o, v}

%) 25-35 psuclAlE ZF 5-15C) S-2HsielA) 714
2 golddrh &, Qu 32 dAdeg Aol w2 &
o] Yebt&g & 4 Ui (Table 2).

I

2EE A% skl S22 ARl Yol Adistel o}
2 &5 Aol 23sickls AL QIRelr), oz >

AEsh A3 AHAE A, ALY e vAE
NI DR EECR TSR EU O
A, AT e od A AR SR £48

M, ¢

of 1o J
i)
o>

g 3

& AAksl= A (thermogenesis) & 8H2] 927] wldol
AL oyA|gte 2 g g5 vlH e 2% AYE
FAE ¢ YA, oJEL -9 dofl AAEr] wEe] AL
A &5o U&E kel gdrks ©Ao] Aok Quayle
and Bourne (1972) & ulAZe] 49 %3 R ofefoll A
A517] Wi AgAe] Ao wjs wizbshe, ALA] £
AFge] Ul F ot ulE AL dEolzia ek 43
3 e E YL Aol 5y dildg e o] FelFe] $2
8o #)A}3hc}. Bricelj and Shumway (1991) & 10-26T2]
g2 el diAMk skl Argopecten irradians
o] gl A GEE WA WA 5CA A= o HA

20 50 100 -
115 psu 25 psu
R?=0.933 80 4 R2=10.959
’; 10 -j 25
<= 4
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Fig. 2. Influence of temperature on filtration rates of two-year class short-necked clams at each salinity.



Zasigloka sl on 7lelulR, Chlamys opercularisk
9] W8 2 3vka shglel Walne (1979) & #1544,
Mytilus edulis®t &%, Crassostrea gigas, Ostrea edulis
o] A% 15T o]3}e oM o] AR o]Ee]
Aagx AFAH R ZadAck slgich B APy 6}
AEE o) wslel el 2Aglo] QAR LE 5THA
7P B oige] vehgon], o) Aol ik ulojA
npAlEte] ofi} &go| $&E Ankeky Pzheic)

LEAF Qu Fol B £ WeldlAd A vehdEy)
(Table 2), |72 7]&9 <A77 (Winter, 1969; Ali,
1970; Schulte, 1975) ¢}x dA|s}n], o#A&FL vha 42
ol oS wm2A Z7iees 2S¢ 2nidict (Winter,
1978). 5, W2 & WldlAE Ao EH 9 Aw
5ol Ex7t A5elHA on A 3EE7] Agsle AL
XL Az g FslA 2 AolE ey dE
of o]ME F23 WS Brky B 5 glg Ao}k

2 A7oA 2 Wdtef WE wix|Ee] o F-g W3S ny
Fig. 1, Fig. 2, Fig. 394 & 4= )%l A& Al
o iAo 20-25T 9] 2 WelolA & o7&2 el
W3tk Walne (1979) & 2393, Mytilus edulis$} 25,
Crassostrea gigas, Ostrea edulis®) 75 207C ¥-2oj|A 2
o xhgo] yepduy stgown, Kim (1995) & 25T 4]
C. gigas®) Aol S3}8¢], Lee and Chin (1981) < 22, 2

Korean Journal of Malacology, Vol. 19(1): 1-8, June, 2003

3CANA &7 C. gigasSt M. edulis®) Hd A3-go] Yehd
Hal 3}5lct. Schulte (1975) & AHANE M. edulis®]
FHEE 15209 & W9lolld =& a8 Yepdoln
shact ofejdt Ads 2 Aol nixEe) Fv) o7go
vehd 42 Helel diAE dAshs AR B ik &
gk nlA ko] AR A2 KK 28T ATE, o] 2 H
Sl Argo] M Fukslgot (Lee, 1995). Walne
(1979) 9 AdeMx o|visiF, O. edulis, Mercenaria
mercenaria, Venerupis decussata2] Zt4 AAgo] 25T
Al 71 wrha 8193, Kirby-Smith and Barber (1974)
= 28TellA diAofalutrleln] Argopecten irradians®]
WAFEo) veRdtha sgvk gl ok A oy
5o 55 Yrlshy, ofufx] FEL Ho4H | o&s)y,
Hol e A= oz 93 Folgn & 4 gl Aol
E, E A7olA v A Qatgo) vehd £ W)
ol&e A% A dAEle AL Fg AFely 9AA

psu, 35 psud] A$E Aty 25 25T ojAlojA e o
o) i) Yl 25-30°C) 9o A= oAgo]
ohA ShlslA| AR 30-35T ] WM E F43 7
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Fig. 3. Influence of temperature on filtration rates of three-year class short-necked clams at each salinity.
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Table 1. Maximum filtration rates (FRmax.) of the short-necked clams derived from polynomial regressions.

Maximum filtration rates at each experiment

Salinity (psu)
one-year class

two-year class three-year class

15 (22.69, 41.97)
20 (26.10, 117.38)
25 (24.09, 87.73)
30 (22.80, 192.87)
35 (25.79, 295.74)

(20.37, 14.52)
(26.74, 46.34)
(24.97, 69.27)

(25.68, 68.96)
(17.50, 80.94)

(23.57, 8.36)
(26.56, 34.17)
(24.96, 71.83)
(24.83, 91.29)
(23.98, 67.86)

* Values mean (T, ml/ming dw)

2F R 3578 aAAE AFL A3kl chAlE-Eo
= WS AlRE U JloE AdHc

o] AEAegdor Fad ¥4 3HAHQA g,
A8 w3k Aejd Aol G viHeg, Ak 9 274 o]
s Fe REE AAse F8I 8 Fo shoin
(Dame, 1996). G&9] HE Zo| v|wd & dgkslgolut 3}
FGoll A2 B ok FHEEEE AFESE 5F
24, A Wl 2 EHH ALl Abham]e e At
Fo) FAastAnl A3717 o2 A YARF o ARy 2
A 2-go] Wk, Alzbe] AlUHA AHHG8le e &
iliff}?ﬂ =t} (Bjgrn, 1972; Kim and Hur, 1998). o]}

79l Scobicularia plonay A717F AR &4, 7]
°ﬂt o] AQ¥ol AR FU=+ A& AX ] HA
H2h& Zdon 5.794 Fols AxHow 4L 9A =
(Akberali, 1978). °JX¥ =7 o|wishF-2] A-f ol of
gF iAol A s, 2 A7 AFAEQ v A

£ A2 F¥H4]7] 16-36 psus (Kim and Hur, 1998), %
k], Mytilus edulis (Akberali, 1978; Bjern, 1972) 1}
Crassostrea virginica (Palmer, 1980)9} &7 71493} x
Zrfell A ajsle FA ARl s=ich

+ A7 A¥, 25-35 psudl At Bl =& AFES B9
om 20 psu °J3k AFENA = FH R Wt TS
vepglol. Palmer (1980) + #3t71e]¥] Agropecten
irradians®] *#-&¢] 27-30 psucllAle YA, 18-21
psucl A ZHasigeiy s1glow, Shin ef al. (2000) 2>
19.2 psu °J3}] F&-FEgao] wet uixge) IFE Y o
o] rasiglal shef, E A7) G Hsle] wE wiA
2] A7E HFo] oig A7} FABEICh Kim and Hur
(1998) 2| A% 20 psucA BfAI=] AbAdu] 2lgol
AR = Qeb7t of 1247 Fofl FFE At s, o|A¥
Ao At §0 ae G5 49 AbFHER,
2 ATo)A] 20 psu o|5}9] AGEA FE ojIEL o]
A Aer A7k

71&2] A7EeME o)usF-e 27] (body size) S+ A%
&9 BA 2AE w3, 7] (W, $AF- 25D 37}
#4E JAF 938 (FR/ndividual) = Z7}8l9, Lukd
©% FRfindividual = aWbe #AE Mty iyl
(Winter, 1969, 1973, 1978). £ d7-<jjxs} Zo] B9 £
g o7& (FR/g dw)S 1345'—"4 194 wpAl=o] 2, 3194
npz|gel wls FAA 2 ARES Yl o)A iR
2] A9 7] AFA :1*‘—5] ARsta, AN TE GA
2709 HAE Relw, dFo] FIERE A Ao
2 AAgo] 7asl= 2 (Shin and Shin, 1999a) 3} &
olf-Z AT 4 vk ol AFE wiA=Y AAT AAF
gFo g Auinw A dgo| FARF AD AGEo] F
7\zi.

Ao 1, 2, 334 whAE 257t «r~9~‘§ el o
3 M °‘1*H_r HES Yeligich w2 ool vEpd
7*2“"3—5- WHole A #Agle) =7 H]*“V] , Gads

o ok “1-‘11’5 134 wixlgo] 2, 3144 “V]‘?“ﬂ Hjsj) B
tJr o] 43 H35 Beoln, o)7L 1494 kx| ge] 2, 314
HP‘]E““ ula] G WH3le] Bu} o RizkE ‘i’_}‘a“ Relde=

& 2ujdr}y RolArh Dame (1996) 2
vzrgmzcai} olufs5 Mercenaria mercenaria, Mulinia
lateralis®) Al &°] AAE »E FGA oA, ol&2] FA2
v A G Aol ool shglek ¥ AgollA 194 uhA
g2 olr] @7} 2 o AR 2, 3xdel wiE Walel=

>l>

Crassostrea

9] @3] ol WAlel i o] el ek dsleta
vobaek
e o
2 A7e wAge Tlx A%, AU Al shies,

F& Y GEo] s} niA o] oitgel v]AlE FEE st
37) $18be] =gl Adol AL vixEE A oA
spefmol A3t AHAA ARt AE3G R, HolHES
H#2% Phaeodactylum tricornutum-S AUol4 @a= )
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Table 2. Temperature coefficients (Q1o) in filtration rates by
the short-necked clams.

Salinity Temperature Qo
(ps) range (T) one-year two-year three-year
class class class
5-15 14.712 4.354 2.511
10-20 5.217 1.308 2.182
15 15-25 1.322 1.187 1.334
20-30 0.416 0.818 1.074
25-35 0.267 0.435 0.550
5-15 4.755 3.900 2.056
10-20 2.468 6.567 9.922
20 15-25 2.674 3.743 3.549
20-30 0.904 3 -
25-35 0.485 0.238 0.222
515 25.779 6.103 31.518
10-20 3.788 - 4.115
25 15-25 2.805 1.520 1.922
20-30 0.444 . 0.894
25-35 0.019 0.445 0.149
5-15 11.364 4.952 14.823
10-20 2.540 3.034 3.623
30 15-25 1.403 1.703 1.538
20-30 0.621 1.201 1.041
25-35 0.161 0.204 0.152
5-15 9.582 18.548 19.131
35 10-20 4.032 1.522 2.526
15-25 3.578 1.043 1.463
20-30 0.846 0.275 0.863
25-35 0.192 0.148 0.222
*Dash indicates No Data.
ofste] AMgsigirh. &5 SRS AHEEISa 3
O AEL Fxi B AlelA FFAARRE o83t 2

A Aok

1, 2, 394 wiAF BF $&o] /IS AR F7}
31 20-25CollM HUldR&& Bow 25TelAolA o
Az Zhaske AFgeldck A& wstel didjAe oAz
25-35 psucllAl A AL BPu Qo] FadHE o3
5 Zasigol a5 uprjEte] Aagd $.4E Wil
FAglo) 134 v} 2, 3134 vix| o) n|3) FASA =
< o4748E Jehligich

LEAS Quits AP E AL (5-157) <A =4
ey 3 AHEA Y] Au), 2Hste) ik upx|Ete] oAHE =
AL ARz eEZon x93 Aot ol Az}
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