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Gross Growth Efficiency in Juvenile Manila Clam
Ruditapes philippinarum Fed Different Levels of Pavlova lutheri

Mitsuharu Tosa and Yoshifumi MrrvaMa
Abstract

Two sizes, 0.033mg(clam A) and 0.93mg(clam B) in mean dry tissue weight (DTW), of juvenile Manila
clams Ruditapes philippimaumt were reared for 2 weeks using closed recirculating upwelling system. Clams
were fed 8 levels, 1,000 cells/mé to 320,000 cells/mé in daily initial density, of cultured microalga Pavlora
futheri under a feeding regime of one food addition per day.

The growth in DTW of both sizes of clatn was highest in 80, 000 cells/né at ingestion rate of 12.0 and
17. 7% /day respectively, however the reduction in growth rate with pseudofecal production was observed
at higher than 160,000 cells/mf. Relative growth rate in DTW (G, %) was possitively correlated with the
amount of food ingested (W, #¢/ind. /day in clam A and mg/ind. /day in clam B); clam A, G=35.2XW--36.2(r
=1.00); clam B, G=662XW—14(r=1,00). Maintainance rations, therefore, were calculated to
1.034¢/ind. /day (3. 1% /day in ingestion rate) and 0.021mg/ind. /dayv{2.3%) respectively. Filtration rate
was highest at 5,000 cells/mé in both sizes of clams and continuously declined with increasing algal density.
Maximal gross growth efficiencies, 7% and 40% in clam A and B respectively, were obtained at the
density of highest growth rate, 80,000 cells/mé. Rapid and effective growth in juvenile Manila clams
under present feeding regime is supposed to be achieved at higher algal density below the range which
pseudofecal production occurs,
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Fig. 1 Schematic diagram of the recirculating

upwelling system for the rearing experiment
of Manila clam Ruditapes philippinaron. A,
rearing tank (50€); B, rearing container (10cm
diameter X30cm height); C, air supplier;
D, clams; E, mesh support; F, regulation
valve; G, reservoir tank(408); II, recir-
culating pump.
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Growth of juvenile Manila clam Rudifapes philippmarim fed different levels of Patlow
: 1mm clams.

Shell length

Dry tissue weight

Dry shell weight

Algal density

e s . relative . . . relative ... . relative

(cells/xf) initial  final srowth rate initial  final growth rate initial  final arowth rate

(mm) (im) (%) (119) (1) (% ) (1g) (ug) ( %)

1,000  1.10(0.21) 1.16(0.20) 5.5 33.1 30,8 —6.9 169.7 261.9 54.3
5,000 1.17{0.18) 6.4 30.4 —8.2 263.7 55.4
10, 000 1.30{0.25) 18.2 37.0 11.8 322.5 90,0
20, 000 l £2{0.24) 29.1 49,3 48.9 346, 4 104.1
40, 000 64{0.30)  46.1 78.2 136.3 496, 7 192.7
80, 000 1 92(0.38) 74.5 153.2 362, 8 703.0 314.3
160, 000 2.05{0.50) 86.4 141.2 326.6 830.4 389.3
320,000 1.77(0.52)  60.9 133.0 301.8 614, 7 262, 2

Numerals in parentheses are standard deviation.
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Table 2.
lutheri for 2 weeks -1 :

il #X

Growth of juvenile Manila clam Ruditapes philippinaown fed different levels of Pavlow
4 mm clams.

Shell length

Dry tissue weight

Dry shell weight

Algal density relative .., , relative ., . relative
(cells/rf) initial final “  initial  final “ initial  final )
() () growth rate () (ng) growth rate (mg) (ng) growth rate
(%) o (%) s (%)
1,000  4.09(0.81) 4.26(0.82) 4,2 .93 .78 —16.1 8.02 8.32 3.7
5,000 4.28(0.79) 4.6 .38 —5.4 ' 8.95 11,6
10, 000 1.47(0.93) 9.3 1,02 9.7 10. 13 26.3
20, 000 4.85(1.01) 18.6 1.37 47.3 12.23 52.5
40, 000 5.43(L.14) 32.8 1.89 103.2 14, 87 85.4
80, 000 5.74(1.20)  40.3 2.79 200.0 18.54  131.2
160, 000 5.54(1,26)  35.5 2.73 193.5 15. 74 96.3
320,000 5.04(1.08) 23.2 2,36 153. 8 11.85 47,8

Numerals in parentheses are standard deviation.
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Table 3. Filtration rates, ingestion rates, gross growth efficiencies and gravimetric ratios of
soft tissue to shell of juvenile Manila clam Ruditapes philippinaron fed different levels
of Paviova futheri for 2 weeks -1: 1 mm clams.

Algal Filtration  Ingestion Dry t.issue weight Ingested.a[gal Gros.s 'growth
density rate”! rate fnerease dry weight iafflciency T/S ratio®™
(cells/nf) (a¢/mgDTW/day) (%/day) LA] [B] [K= (/) X100]
(1g/ind. /2weeks) (n9/ind. /2weeks) (%)
initial . 195
1,000 170 .3 —2.3 1.3 —176.9 118
5, 000 224 1.9 —2.7 8.6 —31.4 115

16, 000 209 3.6 3.9 i7.6 22,2 15

20, 000 181 6.2 16.2 35.8 45,3 . 142

40, 000 137 9.4 45,1 73.0 61.8 . 157

80, 000 88 12. 0 120.1 156.8 76.6 . 218

160, 000 68 18.5 108.1 226. 1 47.8 L170

320, 000 26 14,0 99,9 162. 8 61.4 L216

# 1 DTW, dry tissue weight
% 2 final DTW/final dry shell weight
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Filtration rates, ingestion rates, gross growth efficiencies and gravimetric ratios of

soft tissue to shell of juvenile Manila clam KRuditapes philippinaryym fed different levels

of Paviova lutheri for 2 weeks -1 :

4 mm clams.

Dry tissue weight

Ingested algal Gross growth

Algal Filiration  Ingestion . . —_
density rate®! cate increase dry weight efficiency T/S ratio™
[A] (B] [K:={A/B) X 100]
(cells/né) (nf/mDTW/day) (%/day) {mg/ind. /2weeks) (mg/ind. /2weeks) (%)
initial 117
1, 000 164 .3 —-.15 .03 —500. 0 094
5,000 248 2.1 —. 05 27 —18,5 . 098
10, 000 232 4.0 .09 .57 15.8 . 100
20, 000 215 7.4 .44 1,18 37.0 .112
40, 000 174 11.9 .95 2.36 40.4 .12y
80, 000 129 17.7 1.86 4,61 40.3 .151
160, 000 119 30.2 1.80 7.77 23.2 174
320, 000 30 16.4 1.42 3.78 37.6 .199

#1 DTW,dry tissue weight
%2 {inal DTW/final dry shell weight
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Fig. 2 Relationship between dry weight of ingested

microalgae Paviova lutheri and relative
growth rate in dry tissue weight of Manila
clam Ruditapes philippinarum within the
range from 5,000 to 80,000 cells/m¢ in algal
density. A, 1mm shell length; B, 4mm sheil
length.
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