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Table 1. Comparison of incidence of swim bladder inflation between the larval japanese sea
bass reared in the tank sealed with a layer of liquid paraffin and the open tank

(Exp. 1)

Date Sealed tank Open tank

(Days afeg Incidence Incidence

hatching) N TL (mm) (%) N TL (mm) (%)

Dec. 25( 4) 22 5.15+0.13 0 22 5.15+0.13 0
27( 6) 9 5.03+40.24 0 20 5.20+0.09 0
29( 8) 12 5.4540.26 0 22 5.4410.20 0
31(10) 30 5.81+0.20 0 13 5.5240.18 23.0

Jan.  2(12) 30 6.24+0.21 0 16 6.27+0.39 56.3
4(14) 30 6.650.20 0 20 6.757-0.43 50.0
6(16) 30 6.83+0.37 0 30 6.97+0.38 60.0
8(18) 30 7.13+0.28 0 30 7.54+0.37 90.0
10(20) 9 7.5940.25 0 24 8.09+0.59 83.3
12(22) 31 7.70+0.38 0 30 8.080.46 86.7
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Table 2. Comparison of incidence of swim bladder inflation in the larval japanese sea bass
reared with different aeration rates (Exp. I )

Date 100ml/min 200ml}/min 500ml/min
(Days after Incidence Incidence Incidence
hatching) N TL (mm) (%) N TL (mm) (%) N TL (mm) (%)
Dec. 25( 4) 22 5.15i0.1§_ 0 22 5.15%0.13 0 22 5.15%0.13 0
27( 6) 18 5.183-0.24 0 20 5.1530.20 0 14 5.24%0.18 0
29( 8) 30 5.5010.20 0 30 5.49+0.20 0 30 5.52%+0.20 0
31(10) 31 5.88+0.23 22.6 30 5.8440.18 10.0 30 5.73+0.25 6.7
Jan.  2(12) 31 6.21%+0.31 45.2 29 6.3910.22 6.9 31 6.23%+0.26 3.2
4(14) 30 6.831+0.40 63.3 28 6.7510.28 28.6 30 6.54%+0.29 0
6(16) 30 7.36+0.42 43.3 30 7.28%0.39 3.3 30 7.08%0.37 6.7
8(18) 30 7.2940.49 40.0 30 7.5840.37 15.0 30 7.161+0.58 0
10(20) 30 8.0440.42 53.3 25 7.84%0.46 0 20 7.63%0.38 0
12(22) 25 8.20%0.51 40.0 30 8.07%0.50 3.3 30 7.9710.47 10.0

<HEsh-Y o, 128318 (A EE10H) L
100me /53 1R U 2245 R, ~NOIERFIEED L 2,

1 X, SHWOBREL50m/75 & LR
REIZE YK THIHEL T, ~NWET S{EKY 2



RH - 55 -
|' ml o
60F '90/min
5 o—
= o o
240F o o
=
E L.
I =
§20
< -
=
£ —0—0—
H
« [ ml o
220}  200/min
s o}
s+ 0 _o—
o o
K —o—o—c’/ o OO
ml
500/min
10F o o
L —0—0—0=—"2"5 0o—o

L 6 8 101214 16 18 2022

Days after hatching

K 1. BREOFERC & 5 ERFEZE O (EER]),
Fig. 1. Comparison of incidence of swim bladder

inflation among the larval japanese sea bass
reared with different aeration rate (Exp. II).
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Fig. 2. Comparison of incidence of swim bladder
inflation and growth between A and B group
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Fig. 3. Frequency distribution of total length
of the individuals with inflated and uninflated

swim bladder with growth in A group of
Exp. II.
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Table 3. Comparison of incidence of lordotic deformity detween groups reared at aeration
rate of 200 ml/min (A) and of 100 ml/min (B) in the larval stage. (Exp. 1)

Date A (200 ml/min)

B (100 ml/min)

(Days after No. of Degree of skelétal

Incidence No. of

Degree of skeletal N Incidence

hatching) Specimen iurvatur_il_ S % Specimen :Eur\rf_turﬁ_ S %
Mar. 26( 95) 41 3 3 7.3 29 2 2 6.9
Apr. 10(110) 35 2 2 5.7 33 0
21(121) 3 3 1 4 11.8 36 0
May 1 (131) 30 1 1 3.3 30 1 1 3.3
12(142) 30 2 2 6.7 31 0
22(152) 31 3 5 16.1 31 0
Jun. 4 (165) 30 0 0 30 0
24(175) 30 1 1 3.3 36 0
Jul. 27(208) 20 1 1 5.0 20 0
Oct. 1(273) 39 1 3 4 10.3 37 1 1 2.7
Total 320 6 11 2 1 3 23 7.2 313 ©3 1 4 1.3
Note *, less than 5°; 4+, 5°to 10°; +H-, 10° to 20° ; +H, 20° to 40° ;

+HH, more than 40°
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Fig. 4. Frequency distribution of deformed centrum in the lordtic
individual of young japanese sea bass.
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Fig. 5. X-ray photographs of the lordotic (A) and the normal in-
dividuals (B) of hatchery-reared young japanese sea bass.
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Abstract

The lordotic deformity was observed in young hatchery-reared japanese sea bass with uninflated
swim bladder, which had been already found in some sparid fishes.

Rearing experiments were conducted to determine whether the abnormally developed swim bladders
were due to failure in gulping air at the water surface. One tank was sealed with a layer of liquid
paraffin and the other with open surface as a control. Over 90 % of the larvae had normal swim
bladders at around 10 th day after initial feeding (5.5 mm in total length) in the control, whereas
none was inflated in the sealed tank. Iurthermore, it was found that the group reared under low
aeration rate (100 ml/min) is superior to one reared under high rate (500 ml/min) in the incidence
of swim bladder inflation at the post-larval stage.

Thus, it has been shown that gulping air at the water surface is essential for the initial swim
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bladder inflation and the swift current for extreme aeration prevents the swim bladder inflation, and
that the uninflation is closely related to the development of lordotic deformity in the same manner

as red sea bream.
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