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The experiment was performed to evaluate the possibility of utilizing underground sea
water for the seed production of tiger puffer, Takifugu rubripes. For this purpose, the effects
of 6 different salinities (3.5, 7.0, 14.0, 20.0, 27.0, 33.0%) were determined based on the
hatching rate of fertilized eggs, survival rate and the amount of food consumed by hatched
larvae, where as the effects of 3 different salinities (20.0, 27.0, 33.0%) were also examined
with rearing tiger puffer juvenile (4.29+0.50 cm in total length) for 50 days in the closed
recirculating water system.

As a results, either the hatching or the survival rate of more than 70.0% were obtained
from the fertilized eggs reared at the salinity of 27.0 to 33.0%, the early hatched larvae
at 27.0 to 33.0%, and the 10-day-old larvae at 20 to 33.0%.

At three different salinities, the survival rate of 20-day- and 30-day-old larvae turned
out to be 89.0% and 92.5%, respectively. The salinity for maximum food intake thus appeared
to be from 27.0 to 33.0%.

In this condition, 20-day-old hatched larvae consumed 323~342 Artemia nauplii and 30-
day-old hatched larvae ate 1,559~1,579 A. nauplii. The highest growth rate of fingerlings
were observed at the salinity 27% and followed by 33.0 and 20.0%, respectively. The relation-
ship between the days of rearing (X) and the total length (Y) of the fingerlings were
as follows :

33.0% group : Y=0.107X—2.532 (r=0.982)

27.0% group : Y=0.116X—3.195 (r=0.975)

20.0% group : Y=0.116X—2.693 (r=0.987)

The slopes of regression line estimated from 27.0% and 33.0% groups were significantly
different from that of 20.0% group.
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Fig. 1. Schematic diagram of closed recirculating
sea water culture system for rearing experiment.
RA, rearing aquarinm (0.5 ton), FC; filter chamber
(0.5 ton), AH; air hoses, V; valve AL; air lift,
O; oyster shell, FP; filter plate and spacer, DP;
drainage pipe, IP; inflow pipe, G; gravel (G, : 5
mm, G:: 10 mm, G;: 20 mm)
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Fig. 2. The hatching rate of fertilized egg of tiger
puffer at six different levels of salinities during
265 hours.
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Fig. 3. The hatching and survival rates at the 36
hours after hatching of fertilized egg of the tiger
puffer treated with six different levels of salinities.
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Fig. 4. Survival rates at 1, 10, 20 and 30 days larval
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Table 1. Results of rearing experiments of juvenile tiger puffer in three different levels of salinities

Date Days after Salinity Mel::g:}(: tal M:i;glt::m g]r);:zlt);n feIZfililing Survival Coefficient Growth
hatching (%) rate  of fatness coefficient
(em) rate rate
20 4.29+0.50 2.07£0.65 100 26.22
July 14 65 27 4.29+0.50 2.07+0.65 100 26.22
33 4.2910.50 2.0710.65 100 26.22
30 5.33+£0.29° 4.00x0.65°¢ 6.39 6.57 91.5 27.16 1.03
24 75 27 5.55+0.37° 4.60+0.99° 8.24 5.68 93.0 2931 0.69
33 5.91+0.42° 5.20£1.06* 9.36 5.14 96.0 28.05 0.55
20 6.6310.05° 6.63+1.05° 4.58 5.14 84.5 22.74 1.12
Aug. 3 85 27 6.821+0.67* 8.18+1.45 4.64 3.92 88.0 25.81 0.85
33 6.91+0.54* 8.40+1.79° 3.65 3.66 91.5 2543 1.00
20 7.33£0.56° 10.32+1.95¢ 4.26 4.56 80.0 25.87 1.07
13 95 27 7.9110.68* 12.80+2,78 4.30 3.54 82.5 2591 0.83
33 7.91+£0.67* 11.68+2.77° 3.17 3.90 87.0 23.59 1.10
20 8.60£0.58° 15.16+2.46° 3.73 3.69 76.5 23.71 0.99
23 105 27 9.08+0.71°  17.89+3.81* 3.28 3.00 80.5 2388 0.90
33 9.02+0.60° 17.03+3.51° 3.67 3.01 82.5 23.20 0.82
20 9.19+0.59° 18.55+3.50° 1.98 3.11 73.5 23.90 1.57
Sep. 2 115 27 9.7410.72° 23.08+5.05° 2.47 243 76.0 25.01 0.98
33 9.55+0.62* 19.71£3.97° 1.42 2.60 79.5 22.64 1.83

All values are meanstS.D. of randomly sampled 50 individuals.
Different superscripts in the same columm indicate significance(P{0.05).

7S S20, AHFYS 40 ol AY FgA
7HAE S20A 877} Bl Aol el e A
HEE & 5 A%k HetEE A AY e
8 S27°] S33% S20 M}t =gt

A NI Fo] PEEE $330] ThE AY
Tl vla AERo] =4 Ueht} 79.5% 9, S27
2 76.0%, S200AE 73.5% 4 X, S333}
S270llA1= vlk3t 25 BRI S333 S20
N F-94 19 eH(p<0.05).

2%

al

Hol|ME Fo| 273=Q 8T 0] A mxjn
ACHGRE - 4, 1991).
37 2% F 8 5= AA A Ak

8Re2A F4za} 2. xoje ARt 23
SEHoll fAlsle] 4 - A o) d3E n)
A2 v Jolrtd HES FH9sA k(g
T, 1989),

A oI fF FATY FE FEo) whE Bilgo
B Bae Hol £ He 20~35% H
AolA 85~90% 9] & H38% Jehyz, 12
% olstollAd= H3gol 0% QAT 20%004
38 15%, 282 33.7%04 H3ge 63
% ek Hasls Qe w(Holliday and Jones,
1965), Yubzeoz si4to] Al H3 HA

T TET 34% AFoln, 17% olste] AL
SENAE XHAQ] Qg Fobm iy Yotk
(&4, 1975).

o] Aol Aol A AFE-L 0.0% 00 A+ F-317}
E| A A%, 3.5%0014 24.7%, 33.0%01 4 76.0
%9 RIEE vepllan, AFEYFE B8
ek 718 Eo) 27.0~47.0% 2 Z715}9S Wl



A5, Takifugu rubripes] & R Axoe) AAEUA

12 30
Y=0.116X - 3.195(r=0.975) 2 2
. 10 e
E s
< Y=0.107X - 2.352(r=0.982) ” & 261
£ o
g 8 =
9 ]
- = 244
S [}
3 £
° 7]
Lol ¥=0.106X - 2.693(r=0.987) S 2]
s 20% + 27% *~ 33% —a— 0% —+— 27% —— 33%
Jul.14a 24  Aug3 13 23 Sep.2 Jul14 24  Aug3 13 23 sep2
10 100
8.
S
a 2 9%
£ 61 a
3 -
(<4 >
[ -
-] 44 2
> 3 oo
g n
24
—-— 20% —— 27% —— 33% —-— 20% —+27% —— 33%
v Y v T r (1] * T T T T -
Jul24  Aug3 13 23 Sep.2 Julid 24  Aug3 13 23  Sep.2
Rearing days :

Fig. 7. Growth, daily growth rate, survival rate, and coefficient of fatness of juvenilies tiger puffer reared

in three different levels of salinities.
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T 20% olAolA 90% o]do] AESITIL
BastdeH (& &, 1991).

4%, Mylio macrocephalus2 3333 =

T 14.1%01 4 48X17F F<t LR 78% AL,
ARE 5 4% Ao ZsAcke Hasn
(29} R, 1987), AFE ol dE 55 5
%7HA = AEP U 3% o8t FElE HAHEo)
=Yk Badck(Fat K, 1970).

o] dfellA FHAF Aol 27.0%, 33.0%
olA 70% ol AEIAL, F2AE 1094 20%
o)Ate] G EXol4 64.8% oA WEHG O,
B8E 2094 89.2%, H3FE 3094 o] AF
A A F& FEQ 3.5%0A 92.8%7F A
FEato], AFB(FZ &, 1970)9] At FA+
dglon, |Wx(%&k, 19759 ZAS(ZES) &,
1987)¢] QA7 Az} Fo] 4AY +F AJE
A2 &g F7} sl AL AFE H3A
o7} o ZA¥ |GE WAS MR A sk
HAog Azt =,
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AlZtol] 2ste] ZAlsh= o] Foll QlojA 2EE
EAE 7bssl dle AR 8Qlez Fg ¥
Fotzl EAJge] Fost= 8<le] Hzgloh
A F Xo)7ldl Artemias o]-&3 TAE
ZAINA ZAEL] AR 7~10 mm AojE 2
16.0~18.0Co 4 Z%7} 2,000~5,000 lux
100~ 12070418 EAIM (S} 1R, 1987), H2
10 mm =pol9] i E Ao Pl 9]+ 1,000
~5,000 luxollA & 17.5~19.0CYd} 120~
1307218 AR F, 1986). A5 6
mm ZojolA 7k ol A7 FYW 2%
HEE 1,000~2,000 luxoll4 4~ 20.0~21.0
TY o 425~4507NA1 & YL, 8 mm AojE
600~1,000 luxoll4 20.0~21.0C¥¢ o} 960~
989/HAE EAIRH(ESH 85, 1993).

ojZF3} ol Fy| g AHFEAC] ti o
el A B3 v syl ok FEsida
AU, o] AYolM zAFE A 525 mm
Aole £5 1500 luxoll4 $& 17.5~18.0C
L LRE A<t A AREFEQ 33%0014 342
NS Artemiad FAsle] FAE(ZES 1§,
1987) 3} X (&<}t F, 1986) o] A3} Hoh= &
EARS B33, ASFE(EAME, 1993)0 vl
Ae od % e Bk

8.43 mm AofollME ZAE 7~8 mm Aol
(Z=sF &, 1987), 9x A& 10 mm Apo](FS+
T, 1986)9F 7 =79 AFEo) ulshA o
B2 L5797MAE EAEISEh ol Xole
olFoll WE EA|Fe) xolst zele] =7, o
o|EE Fol AK 2T A o] A2 &
dlollA 7103 RAeg Azbslc,

A Txoll BhE 2AFE 2Jolo] A
AT Bae FolE = glAg AoddlA 2gEe
Froi7lell 7 slut Ak Halle] A QE Sl 4
2 s, 18% dlollA Y 7 AR 3loix
H Akl kel HE(1962) 9 #5(1977) So)
B3t 9l

o] ATl HiE Az Ugo] WE HE
SEH Aolo] TAF] ol E3}E 209

ol 27.0% oldollA Hdl EAEQL 323700l
el 20.0% olslollAE 168704 o)A
EAY B5E 30UAdlE 27.0%0014 1,539
A ol E FARRBIYA, 20.0% olsle] AT
AL 1,22570A o4& EAR)

oj4e AE Hol AFE zloje A
whel AHRtel]l Jodshs 7)dto] st A
SEoll it Aol Aeix £4] 7|77} W
317] wigoll 3095 Alole] AHRARE FEoAE
E AT Kol7} HolR ZHog A7),

A7) A A7 B AR e 3
Bl w2 Ale] Al lojA gubAQl 2}
F59 AR FHE2L 16.0~25.0C |2,
1978), 16.0~18.0ColA H3}¥F 80YUs HA
5.4 cmE AR, 1962), 22.0~24.0C
oA 23E 10024 13.1 cm 2 ARGk (K3
&, 1970). °] A¥olA+ 24.0~27.0C9 ti&
< 7L H9dA 3% 30¥A 6.34 cm,
H3F 10047 8.59 cmE AAsled Azl
Hlsi A= 3T, FRbol) vlsiAE 2 AR
Ho] Holx Xjoj7|ell= ol tiEt 3-2Ho)
248 # ohlzt AAE wE Aoz yZE)

AR AEol d¢e F= 9 87 89
B2 % Azl 4 374 89 F A4
4ol QoA #G2) o4 pHE 8.0~8.3
o2 B3 3cKawai et al, 1965). pHE
oj&el] wha} witol = 7.0 (RHE, 1972), B EL
6.85~7.70 (=S} &, 1988)oll4 HY Algo]
7V sttt o] APAARE AE2] pH7} 7.0~
8.3 WS4 zFE9 wo| AL FEo
Hohg W3yl giglen, ool g Yo
Al WAsA eksk

AEE ARSoll A 82 AAE 2.00 mg/I7HA =
A4S 2gAT 2.00 mg/l o3 HElE
A= A7 Yehdr] A2 L5E, 1990).
ol 67 gEl= Xole] & ALl i o)
TEHE £F AL 2.0~2.5 mg/lollA ojHF9
2% 9 #olg TFE + U3, 3.0~4.0 mg/l
A= Algo] Bk FAste] ofHF9 5% 5
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+8Y¢ + Uck(Saifabade and Kim, 1989).
of Al Fo AME FxudlAe §244
ZF 3.0~7.4 mg/ZA Wrt(1990) 2 A4
el9] 7]EX|9} Saifabdi and Kim (1989) 9]
A4 A5 73 3.0~4.0 mg/1& A3 =
T 270l A= wiEol Yol 4 5oy
ARl AL gid Aoz AyzE,

FAEEY AFollA Rzl E4EA U
FEE 5 FLIPEEA oFoy 87
Z7e)] wiebA] offpol] wlx= ke thEA Y
ehdc}, dubAe g okmyolg)AA(NH: -N)&
BE olfdllAl vixie HAo] ¥ 1 il
PN FAL(NO, -N)& Ex YA, opAA
NHEL Sold B ol EAo] ofs)
k3 3el(Stephen, 1979).

NO,-N9j| 3114 tilapiat 10 ppmoll4 A
7ol HoE dgE A gska(4, 1983), W
7ol 10 ppmollA ARl 2A-g Fo(ILF -
FH, 1982), NO;-Nt dA o7k 100
ppmoll4 100% 9] BESS Ho o] Foll glolA
As ko] glokz B ek %k, 1976).

ol AFAE A A% 71+ F NH,-N+
0.03~8.80 ppm%T, NO,-N-& 0.002~7.49
ppm, NO;-N $loJA&= 0.03~18.82 ppmEA4]
Z700) dAF o2 gtmi]ote) Ao} o} Ae R
&£27F g FolRl wizh UBAT, oJFHz 9
7150l ARAAez JMEEEA dA" F£AE
FAE 71 U7 wiFEell AR AEE o
o] yd Aoz A=y,

olf= FFol wel i) U 5 5
Z AolE Holo g EE df5ol] FALE As
Aol WAL Ao Y, ol L2 AA thA|
o= 3 A7lof| A"t bsse (kI &, 1970).

A QA TEol 9 RET HiF] A3
AT RIEE o], $olF 59 gololAe
A TR R 22 GE(2%) oA Aol
Vg F%3, Hol4HE 10%4 3 =gtz
B318t3 vk (Canagaratnam, 1959 ; Aruna-
chalam et al., 1979). 8 8 (1985)2 3

ol

=

(o}

M
g

o’

2018 GAgo] i3t AGEY Gge =A%
A3 75% (26%)004 A4, A& H&ol HE
HA3, 23 B9 E PAE ¥ s=5H=
A5 g u) Aol QoA 27%N A 7HAF
S5t

ol Aol UYAE 33.0%, 20.0% Hrh=
27.0%00 4 F33F 4L Ho Jx(£7 A,
19918 ¥X) sl& %S Bgon, 50487 A
Aol 20%3He F-e15AEl  33.0%00
A= vlsiAl Yebgeh

olgollAe] AT Hol AFE - Xojo
Rl A A QR 3t WAL A & 55 st
£ 16.0~18.0C, d¥ HX 20.0~30.0% ¥
A7 dF FAsEE AFEY A AF dee
FH AL A FA4 AAHoA FEeA o188
T Yk AZHc,

8 ¢

AFE dete] FH3 23 AT s WdF
£L 16~18CE $A4 <4 8424 AHAF
7HA7F AR Aol whel A FE(20~30%) S
vebla Qlck, el 28 F 5 4R AGE-
(20~30%) Q1 A3} sl o) & 754 BE
s1otaly] el 6AlS) AR FEollA £
5318, 1A AE AEET TS AL,
AFHE x]0](TL 4.29+0.50 cm) & 35HA|9] &2
ETEE 239 Hd 8 dg=zoA 5097
Ad AE Qopsid oS3 R

1) A% GE 55 27~33%, 2330
Bilzlol= 27~33% 28| HIE 109 =}
ofoll olAE 20~33%0lA 70%olAte] X3}
7 QYEES 22, B3F 209H9 30LHE
RE A8 504 89.6%~92.6% o] HESL
o}

2) A gAY Artemia 42 AE A3
BE = AL BT 20YA] 2ol 27~
33%0ll A 323~342/0AH9 2, ¥3-F 30984 =

€ 27~33%0°NA 1,559~1,579/0%1 )
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3) 3% AE F==
zjole] AR 27%7t 7P GIHAUL 33%,
20%7-2 oItk 7 AE FEH A 4 (X)
o wg AHAAY)FHe] IAAL A2

33.0% group . Y=0.107X—2.352

(r=0.982)

27.0% group : Y=0.116X—3.195

(r=0.975)
20.0% group : Y=0.116X—2.693
(r=0.987)

Z} A1@F 2] 71g71 i fol4 HAEA=

27~33% 7% 20% T Atelddle froFelgleh

249 £3 ojgzdl4
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