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Culture of Japanese flounder Paralichthys olivaceus in Okinawa, tropical area in Japan.

Tsugio Katsumata and Hisako Tamaki

Suitable temperature of Japanese flounder culture is known at between 10C and 25%C
and the optimum temperature is around 21°C. In Okinawa, seawater temperatures in summer
season from June to September are above 27°C. In order to study the possibility for
flounder culture in Okinawa we tried flounder culture in seawater cooled down with
groundwater. Temperatures of the groundwater were in a range of 24.0 to 25.6°C with sa-
linity range of 7.0 to 10.0%. Growth study was carried out from Jun. 15 to Aug.15,1989.
Temperatures of the mixed water ranged from 24.7 to 28.4°C ( average 26.5C) and were
about 2°C lower than the natural seawater. Flounder grew normally under wide range of
salinity from 15%o to 35%0 and could survive as low as 7%. Growth rate, survival rate
and feed conversion efficiency of the flounders reared with the mixed water were all
better than those reared with seawater only. Another rearing experiment was conducted to
examine the influence of low salinity on the growth of flounder under two rearing condi-
tions, in the natural seawater and in the mixed seawater from Oct.25 to Nov.28,1989.
Temperatures of the mixed water during the experiment were almost same as those of sea-
water and the flounders reared with seawater grew so well as those reared with the mixed
water. It was certified that flounder culture in Okinawa was possible if the water tem-

perature kept below 27C even with using the low salinity water.
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Exp.© #IHER Table 1. Rearing condition of tanks
EARKBROFEFEL LT, TRIZES for growth test in summer(Exp.®).

BECKT. BEEVERRUY Y I V3N
ZOWTEOHEERE L, 10004 3B
LU500 LRy I—FK34 b SHE

Tank  Rearing Ammount? Vitamine
NO.  water® of feed (0.5%)

R L. BEXOFFSLM%Table 11R L 1 A 100 add
. 2 A 100 —
o 3 A 70 add
19894E6 H15H A 5198948 150 £ T 4 A 70 —
2 > A% 3T 7, 5 A 50 —
A o . 6 B 100 add
HWTFRBEROEGEEIZIIIT 2 0 %ic 7 B 70 add
HEL 7 8 B 50 add

HEEFERE LTI B4 BT, 65 AH
AR %5 L7,

*1 A:seawater +groundwater B:seawater
*2 proportion to satiation ammount (%)
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Table 2. Growth of Japanese founder under
fow salinity(Exp. ).

19894£10 A 250 4 & 11 B 28H ¥ TIF % » 720 Test period
FHEEIL 1 H2RETv S A HESFR 84 I il m v
BECTHZ I,
Number of fish 30 29 28 28
. Initial weight {g) 2.1 7.5 16.2 19.1
Exp. @ IHEHEER

Exp. @5 & W THERR Y174 o 720 Rearing period (day) 13 21 10 13
O Y 7 ) — FAMER G, b5 g  Survival rae(®) 100 96.6 100 100

) Mean weight (g) 7.3 16.2 19.1 25.3
FEfAE 10 2[ERAET 23 TR L, Daily growth (%) 10.1 3.7 1.7 2.2
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Table 3-I. Growth of flounder in summer with various rearing conditions-1{(Exp. ®).
(from Jun. 15 to Jul. 6, 1989)

seawater -+ groundwater seawater
Tank NO. 11 2 3 4 51 6 7 8
Number of fish 46 43 51 47 19 47 46 25
Initial weight {(g) 25.0 24.8 25.4 25.0 25.3 26.3 26.3 24.6
Mean weight (g) 51.1 51.0 42.0 43.5 40.7 47.6 41.4 36.1
Survival rate (%) 100 100 100 100 100 100 100 96.0
Daily growth rate (%) 3.46 3.49 2.42 2.67 2.29 2.87 2.18 1.84

Conv . efficiency (%) 161.3 160.5 161.9 166.5 185.7 ?136.5 134.4 135.7

*lirearing condition showed in Table 1.
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Table 3-1l. Growth of flounder in summer with various rearing conditions-Il.

(from Jul.6 to Jul. 26, 1989)

seawater + groundwater seawater

Tank NO. 1 2 3 4 51 6 7 8
Number of fish 46 43 51 47 19 47 46 24
Initial weight{g) 51.1 51.0 42.0 43.5 40.7 | 47.6 41.4 36.1
Mean weight (g 8.8 8.7 63.5 65.4 54.9 ! 76.4 60.4 48.1
Survival rate (%) 100 100 100 100 100 95.7 100 100
Daily growth rate (%) 2.56 2.63 2.09 2.06 1.51 2.39 1.91 1.45
Conv.efficiency (%) 146.4

147.4 155.1 152.6 144.9 5129.9 137.5 137.2

Table 3-lll. Growth of flounder in summer with various rearing conditions-Iil.
(from Jul. 26 to Aug. 15,1989)

seawater + groundwater seawater

Tank NO. 1 2 3 4 5 6 7 8
Number of fish 46 43 51 47 18 45 46 24
Initial weight (g) 84.8 85.7 63.5 65.4 54.9 76.4 60.4 48.1
Mean weight (g) 119.3  120.1 85.1 88.5 69.8 100.0 80.6 60.5
Survival rate (%) 100 100 100 97.9 100 95.6 91.3 91.7
Daily growth rate (%) 1.72 1.70 1.47 1.52 1.21 1.36 1.45 1.15
Conv . efficiency (%) 127.4

132.8 133.8 135.4 125.6 3115.1 134.3 131.3
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Table 4. Effect of low salinity on the growth of flounder(Exp.®).
(from Oct. 25 to Nov. 28, 1989)

seawater + groundwater seawater
*1

Tank NO. : 1 2 3 4 5 i 6 7 8
Number of fish 44 41 45 16 15 44 40 45
Initial weight (g) 241,5 240.6 220.9 177.1 174.9 246.7 238.1 222.1
Mean weight (g) 303.2 323.8 291.2 208.5 240.6 324.4 319.4 285.5
Survival rate (%) 100 100 100 100 100 100 100 100
Daily growth rate (%) 0.65 0.85 0.79 0.47 0.92 i 0.79 0.84 0.72
Conv. efficiency (%) 98.6 102.2 105.7

90.5 121.8 {105.9 103.7 100.2

*1: Fishes in each tank were different to those in Exp.®@.
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