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ABSTRACT

This study was performed to describe the influence of water temperature and salinity on the filtration rate of the
hard clam, Meretrix petechialis. The filtration rates of hard clams showed significant differences depending on both
water temperature and age group (two-way ANOVA, p < 0.001). The filtration rate of all the hard clams, aged from
1 to 4 years, was generally reduced in low temperature range (5-15C). As the water temperature increased, the
filtration rate increased exponentially. The filtration rate was relatively high in 20-30 C water temperature range, but
rapidly decreased again at around 35C. Variations in the data for filtration rates of hard clams, relative to age and
changing water temperature, were used to determine the temperature coefficient Q1o in each water temperature
range. In 5-15C temperature range, every age group showed the highest Qi figure. It was found that on the
whole, the higher the water temperature was, the lower the number of Q1o was. Regardless of age, the number of
Q1o was higher in the lower water temperature range. In 25-35C temperature range, the number of Q1o was less
than 1.00 in all age groups, implying that this is the range in which the filtration rate decreased. Variations in the
filtration rate also showed very clear differences (two-way ANOVA, p < 0.001) according to changing salinity and
age. All the age groups, from 1 to 4 year olds, showed low filtration rates at both low salinity (10-15 psu) and high
salinity (40 psu). The highest filtration rate was recorded at 30 psu, and relatively high filtration rates were found
around 30 psu. However, the Student-Newman-Keuls post hoc multiple comparison test found that the hard clams
in the 1-year group showed high filtration rates in a relatively narrower salinity range compared to those in the 2, 3,
and 4 year groups. In other words, hard clams in the 2, 3, and 4 year groups showed high filtration rates at higher
levels of salinity.
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Table 1. Total number of individuals, mean shell length and mean dry tissue weight of Meretrix petechialis, used in each

experiment for estimate filtration rate of clams.

Experimental condition i i
P Yr-class No. of individuals Mean (tnm) Mean dry ‘Els)sue weight
Temp.(TC) Salinity (psu) shell length (mm g
1 63 18.42 + 2.76 0.045 + 0.020
2 63 28.53 + 1.11 0.218 + 0.039
5-35 30
3 63 33.50 + 0.85 0.374 + 0.046
4 63 45.50 + 2.79 0.846 + 0.191
1 42 19.83 + 3.66 0.069 + 0.024
2 62 28.83 + 1.69 0.211 + 0.050
20 10-40
3 54 34.86 + 2.42 0.390 + 0.124
4 62 44.09 + 2.14 0.790 £ 0.112
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Fig. 1. Changes (means £ S.D., n = 9) in cell concentration of food organisms without any
other suspension feeding invertebrates at each salinity; Water temperature was constant
at 20 + 1C and there was no significant differences could be found between cell
concentration of food organism and times in all of treatments (one-way ANOVA, 10 psu:
p =0.472, 15 psu: p = 0.529, 20 psu: p = 0.582, 25 psu: p = 0.143, 30 psu: 0.138, 35

psu: p = 0.409, 40 psu: p = 0.816).
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Fig. 2. Influence of water temperature on filtration rate of hard clams, Meretrix petechialis; Mean shell length of 1, 2, 3 and 4yr
class of hard clams were 18.42 + 2.76, 28.53 + 1.11, 33.50 + 0.85 and 45.50 + 2.79 mm, respectively. Salinity was
controlled at 30 + 1 psu, using distilled water and bay salts. Vertical bars means standard deviation, and note that the
scale of vertical axes is unequal in each graph.
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Table 2. Temperature coefficients, Q1o values in filtration rates by the hard clams, Meretrix petechialis.

Temperature Quo values
range (C) 1 year class 2 year class 3 year class 4 year class
5-15 5.78 4.75 7.88
10-20 2.91 1.97 2.14 7.00
15-25 1.71 1.93 3.79
20-30 0.71 1.17 1.47 0.90
25-35 0.36 0.20 0.51 0.18

*Dash indicates no data.
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Fig. 3. Influence of salinity on filtration rate of hard clams, Meretrix petechialis. Mean shell length of 1, 2, 3 and 4 yr class of
hard clams were 19.83 + 3.66, 28.83 + 1.69, 34.86 + 2.42 and 44.09 + 2.14 mm, respectively. Water temperature was
controlled at 20 + 1°C, using cooling machines and heating bars. Vertical bars means standard deviation, and note that the

scale of vertical axes is unequal in each graph.
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Griffiths, 1980; Lim et al., 2005; Palmer, 1980;
Riisgard, 1988; Cranford and Grant, 1990; Schulte,
1975; Shin and Lim, 2003; Shumway et al., 1985;
Winter, 1978). Coughlan(1969)¢] A|gte] w2 ol z}&-2
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3
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& tAsdE TS 712R g

2 Aol A A&E]ojA Coughlan(1969)] o7& A4}
W3 At e Azt we] 4o gl 27] Hol gl H
o} A Aol | HolWEe] v FaEFE FAHEE W
Holth. 18mz SRAAES] AFAd AH2Eel 2ahA] o
I HolEe] AAA LR A AY ¥z - HHew
o] F2b ol o3 Ho| A& wx vt AT A5 olF
aEkA] oA Hd 549 o 3 FAErE 2 5 ol

weA] Hz2TEA PSS YA ¢S AExE 4 AE
THE AAFte] AJZtel] wE Ho|AEe] Alxgs W3lE #
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% 9tKClarke, 1998). Quayle and Bourne(1972)- o]wj
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#o] 9Jc}w )it 18] 1 Bricelj and Shumway(1991)+=
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< FelA FRE oFdE FAE RS u(Numaguchi,
1994), @&, Mytilus spp.= -1TCo| x254 & 52
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HAE 6Tl 1177 2E3ARE o, 2ol WES 537
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2 Fx Q& o FA4E £ Yok
2 A7 ZAAERY A Quo A AT R AnkH
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AL 718 A7AFAERE dA3lckAl, 1970; Winter,
1969, 1978; Schulte, 1975; Shin and Lim, 2003). #*-&
9 F8 TN Quo ol Erhs A e g 71t u]
3 iAoz oatgo] vE w=sA 713k on|she AL
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Crassotrea gigas®} A5z, Mytilus edulisol|q Z o] o
H&S #32 skgh Schulte(1975) GA] AFDx], Mytilus
edulis®] o7& 15-20T ] #& T4 AdAez =
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mazatlanica®] At4 AR&3} PR Yo} wjAdE2] HA| 24 -¢
o] F(species)®] AlAYALEFol wjgt AA F2o W=
23-28 Tk AAekgict. AaAdEa AFEL v 52
A ellA &gt etz ol Aolmz A7l digk A4
T3t o ofF-go] vehd 420 Wt diAF oz X
e A Fddt A Aot 13Eg 2 Ao AR
e AR gk A gA] A es 20-30T9
T TN 7P AT AAEEel o3 =2 AES Y

X
o

r

ofAl R $2 o] AP B gHold] A% ul E 5
I} o] 5t RS AlLfdd SIS}l o] £3)
g == #22 obd ZoJrk. Numaguchi and
Tanaka(1986)+ Japanese pearl oyster, Pinctada fucata
martensii®] F97} 35C| x&5& 75 ¥+ =2 A
2 Jehigdolz 3191, Saucedo et al.(2004)¢] w2
33Ce| x%% Calafia mother-of-pearl oyster, Pinctada
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D717k AEL JleEA EekE, 548 I Wl =55
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