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Filtering Rate with Effect of Water Temperature and Size
of Two Farming Ascidians Styela clava and S. plicata,
and a Farming Mussel Mytilus edulis

Yong Sool Kim and Tae Seok MOON*
Department of Aquaculture, Gyeongsang National University, Tong-yeong 650-160, Korea
*Tong-yeong Lab., South Sea Fisheries Institute, NFRDA, Tong-yeong 650-940, Korea

Filtering rates of two farming ascidians Styela clava and S. plicata, and of a farming mussel Mytilus edulis
were experimentally investigated with reference to effects of water temperature and size. Absorptiometric
determinations of filtering rates were carried out in a closed system with experimental animals being decreased
indicate dyes neutral red.

Optical density (OD) of 440 nm in path length 22 mm cell used as the indication of food pamcles absorption
was appeared directly in proportion with the concentration of neutral red dyes. The filtering rate F is calculated
by Kim’s equation F =V (1-e7%), where V is the water volume (£) in the experimental jar, and Z is the
decreasmg coefficient of OD as meaning of instantaneous removal speed as In C, = In C,—Z * t, in this formula
Ci is OD at the time t.

Filtering rate of S. clava increased as exponential function with increasing temperature while not over critical
limit, and the critical temperature for filtering rate was assumed to be between 28T and 29TC. In case of S.
pllcata the critical temperature was to be below 13T, and through the temperature range 15~25C appeared
a little difference in level even though with significant. M. edulis was not appear any significant effects by water
temperature less than 29C. The model formula denved from the results is as below, where F is filtering rate
(£/hrfanimal), T is water temperature (C), and DW is dry meat weight (g) of experlmental animal.

S. clava; F = exp (0.119 T—4.540) (DW)*"%, (T<29T)

S. plicata; F = exp (A) (DW)"*"5, (13C<T<29C)
[A: = —8.56+0.6805 T—0.0153 T%]

M. edulis; F = 0.3844 (DW)"**2, (T<297)
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A = 1995 5 E 23kl A% S uY Fao B o
A9 5447 AYe] THY FAg hteA o] 25

2 e I A2 o] IAEE F (Cras-
sostrea gigas) ¥ RAFRX (Mytilus edulis) &l F23AA
Aol Aetstel deh FAYAFLE gy 89
A7 FEEHHA o] 5o AejA N7t FA2 2 A

FRAG AFHEA AR A BaHE FA9A
o FA Ao -‘\1"“01 h"°}74 °“1} SECEEY i'éfl ]
oldd &x& F
o8g AFge §FFTo Ay XH EH“-;{S}'\T:‘ o)
T8 A5 sutrt =5, e AEFLEHS A
ded Had aqAdsa ALErlE @ o d7e

o g J=&E ALY, ZAAE Y] EAATFS
FHZ 5 S WNFAESL 1 AHE |7ld B
3o}, FAF9 G0 #FAAME Kim (1995) 9] 9 8t
S AEA7 Y JFE 18d d5& Yo I €
vk Qlow FFehxe] o4gof #HfAE A2 Leich-
ter and Witman (1997), Smaal and Twisk (1997), Smaal
and Zurburg (1997)8] dFE 9439  Van-Haren
(1993), Lee and Chin(1981), Bayne and Widdows
(1978), Foster-Smith (1975), Schulte (1975), Thompson
and Bayne (1972)9 A7} Ak MG A (Styela plicata)

ol @7 1995d e FHNEFATAA H

272

o2 AT o] EF2 FPHAS.



F&3 A AT BE G ey, 94, AFFAY BAR 273

o) o480 FHYAE Fisher (1971 77t o,
Ay (Styele clava)®) 95&9) FHA= o} dA7d
B7h ok,

ME Y e

APYEL Qawt Ao P& gE el A
E A AFEgen, i ex7t ZAAY 5
29 o] & wuitt FA AN A FFNTRL FHY
g3 FEu Gl YA 358 2719 e F
e 29 F&3EA AP ALIAY A5eE
Hied Bz FFdPon, APPES F83l
THE2E 15¢ HoAE AgaHT A5Ed FH2

Cole and Hepper (1954)°] 2J3to] B4 o) A H peu-
tral red® XNBEHE A543, F4EE HACHAY
DR/2000 spectrophotometerS AH8-3t] 440 nmol A &34
34tk Neutral red® %7) FXE< path length 22 mm
FrA9A F3571 025~030 B HEE 2RHY
g AREAT AFHES g2 ¥ 20~308 T
Ao 4~63d A ZAHARL M FEE CFE
ZQst9en, A4 ()F 2 AFY A9 grAF
78 AAASYo 2 F33, Kim (1995)9] o5& A&
(2022 9¢ F& AXsdd. 94714 CE neutral
redd 271550, Ve g2 W ¢ (KE, Dol

o

InC=InC—Zt Q)]
F, éhr=V- (1=¢?) ()
21 % 13
1. 7 =2

Ascidians (BAF)E d¢EH &30 B8 78
ol Ax, A% o2 @ EL A Y= o
Jho) A3 e AR E4Foz Wezg AEH 448
Abolol & lamellibranch (R F) S vhd7iA 2 WA B
Ao FEAA7) AYsETn 21, Kim (1995)¢]) Az
3 AZ&3F (OWH AFF 9+ (FDW) e @
A dehle 4 (3)& 7dsden, o 4§ g2
HBSIL Inle) =a & FAAN QAHE 2 (W9 2¥
o2 23488 Asq.

FDW=c¢- (DW)™ 3
In (F/DW) = g—5 - In (DW) @

2. F24Y o8

FT HE 958E 4 AEE A WA =g
A2z n(DWE F1, A2%d m(FDWE F
el Fig 1~Fig. 3o1A B ule} o $a74
Z In(OW)S In(F/DW) Aol &3 3RIHAL
Table 1904 B &= upe} 2}

1.0

O 25¢C
¢ 19T
(RS o15%TC
° o 8 ® 10T
RS \5’° © 0
\K‘QO\OO‘ ~——34_90 %o
* 20 O‘?O\
£ tody O 19T
c [} o
iy .
3 o’- o el o c
. S ae
-4.0 - hd .’ e @ <
o OO
-5.0 |-
6.0 . L —

" L
-4.0 -3.0 2.0 -1.0 0.0 1.0 2.0
In (ow)

Fig. 1. Relationships between logarithm of dry meat
weight In (DW, g) and logarithm of weight-
specific filtering rate In (FR, £/gDW/hr) of an
ascidian Styela clava. The lines represent
least-squares fit to the data of filtering rate
in each cluster as four temperature 10C,
15C, 19T and 25T,
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Fig. 2. Relationships between logarithm of dry meat
weight In (DW, g) and logarithm of weight-
specific filtering rate In (FR, £/gDW/hr) of an
ascidian Styela plicata. The lines represent
least-squares fit to the data of filtering rate
in each cluster as four temperature 1%,
16C, 20C and 25C,
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Table 2. The results of significant testing the parallel
property of regression coefficient, the dif-
ference between levels of temperature, and
for linearity as ©=0.05. Symbols, O signifi-
cant, X not significant

on

betwee

Mytilus edulis. Species temperature for linearity
. non-parallel levles
Table 1. Regression equations of weight-specific fil- S. clava X 0 0
tering rate (FR, £/gDW/hr) of the experi- S. plicata X 0 0
mental animals M. edulis X X 0
C. gigas* X 0 0

. Water . . T
Species tempg(r:ature, Regression equations of filtering rate

10 In (FR)=—34754—03587 - In (DW)
15 In (FR) = —263%0—0.3053 * In (DW)
S dava 19 In (FR)=—21265—02781 - In (DW)
2% In (FR)=—16539—03320 - In (DW)
2 (no trend)
1 In (FR) = —52509—023553 * In (DW)
16 In (FR) =—15802—04097 - In (DW)
S plicata 19 In (FR)=—11156—05195 * In (DW)
2% In (FR) = —1.1123—04677 * In (DW)
2 In (FR) = —14555—01412 - In (DW)
11 in (FR) = —12068—05576 * In (DW)
16 In (FR) = —09186—04847 - In (DW)
M edulis 20 In (FR)=—09630—05127 - In (DW)
2% In (FR)=—08423— 05554 * In (DW)
29 In (FR)=—29526—04402 - In (DW)
10 In (FR) =—20990—06441 * In (DW)
18 In (FR) = —06558—0.8668 * In (DW)
C gigas* pAS In(FR)= 0439107983 - In (DW)
% In(FR)= 0991708668 * In (DW)
2 In (FR)=—09420—05726 * In (DW)

*cited from Kim (1995)
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Table 3. Revised regression parameters used com-
mon regression coefficient Model : In (FR)
= a;—b - In(DW), (FR, £/gDW/hr)

Species b Temp. € ai
10 ~3.449
15 —2.653
S. clava 0.32585 19 —9174
25 —1.646
1 ~5.276
. 16 —1.583
S. plicala 04325 20 —1061
25 —1.096
. 11~25 —0.956
M. edulis 0.5048 29 —3032
10 —2.227
18 —0.611

; *
C. gigas 0.7771 93 0445
26 1.109
*cited from Kim (1995)
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In (F/DW) = a=b * In (DW)
F/DW=¢ - (DW)™* (5)
AAF o4&, F, £/hr/animal = ¢* - (DW)'*
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Table 4. Effect of water temperature and animal size

on the individual filtering rate (F, ¢/hr/ani-

mal)
Species Model formula Range of temp.
S dwa F=exp(0119 T—450) - DW)*™™*  T<9C
S pliota F=exp(A) - (DW)® 13¢<T<29C

[A=—85+06806 T—00153 T¢]
M adulis F = 03844 (DW)™*2 T<9C
C g F=oxp(0208 T—420) - W™ _T<29C
*cited from Kim (1995), T: water temperature (C), DW:
individual meat weight (g)
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Table 5. Estimate of filtering rate per unit farm line
100 m as each species condition in harvest

time

Parametersspedes S. clava S. plicata M. edulis C. gigas*
Indiv. meat wt. (g) 12 14 pu 12
Dry rate
Harvest time late Mar. late Oct. late Jan. early Feb.
(. in harvest 78 10 55 55
Animals per string 1,700 1,400 1,100 330
Strings per line 320 320 140 250
Animals per line 544,000 448,000 154,000 82,500
Indiv. filtering rate

(&/hr/animal) 00274 02792 06280  0.0530
Filtering rate per line

(m*/hr/100 m) 149 125.1 9.9 437
Daily filtering rate

(m®/day/100 m) 358 3002 234 . 105

*cited from Kim (1995)
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Parametersspec}es S. clava S. plicata M. edulis C. gigas*
Indiv. meat wt. (g) 12 14 14 12
Dry rate

Harvest time March October January February
(. in harvest 8 W0 55 55
Animals per line 544,000 448000 154,000 82,500
gy Shesgrale 35 3002 234 105
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