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ABSTRACT

In order to investigate a reasonable rearing density and the possibility of high-density
rearing, flounder, Paralichihys olivaceus, juveniles of 2.53+0.24 cm in total length and 1.124+0.12
cm in body height were used in this study. The initial rearing density of them was 10 (D10),
20 (D20), 30 (D30) and 40 (D40j individuals per 137.75 cm? of bottom area, respectively.

Ranges of water temperature and specific gravity during the rearing period of 65 days
were 21.0~27.0 C and 1.024~1.026, respectively, showing relatively higher values than
that of natural sea water. Dissolved oxygen during the rearing period was 5.4~7.5 mf, /¢
and inorganic nitrate was 0.07~0.48 ppm in NHi-N, 0.006~0.33 ppm in NO;-N and 3.89~34.
06 ppm in NOs-N.

Growth in total length and body height of the juveniles in four rearing density at the
end of the experiment was 8.17+0.80 cm and 4.16+0.39 cm, the highest in D20 and 7.72+0.
40 cm and 3.94+0.21 cm, the lowest in D10. Significant differences, however, were not
recognized between the slope values of growth regressions in four rearing density. Slope values
of the relative growth between total length and body height of the juveniles in four rearing
density were 0.5346, the highest in D10 and 0.5165, the lowest in D30, but there were
no significant differences in those values.

Survival rate of juveniles at the end of the experiment was 90 % in D10, D20 and
D30, but that of D40 was 75 %.

The relationship between total length X body height (X) and body surface area of ocular
side (Y) to calculate the rate of Y to bottom area in rearing tank (covering rate) as an indicator
of rearing density was expressed by a linear regression, Y=0.5994X+ 0.1840.

Covering rate in four rearing density at the end of the experiment was ranged 1.2~4.1
times. Judging from the covering rate above 4 times, it seems to be possible rearing the flounder
juveniles in high-density.
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Fig. 1. Schematic diagram of closed recirculating sea water system for rearing experiment. D ! rotary
disc, O : oyster shells, P . pump, R : electric relay, S: sponge basket for filtering, T . rearing
tank, V @ valve, W I waving plastic plates.
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FRSHIEERIEEA) sl A ol AR, Paralichthys olivaceus HERS WMEWE

M2 FHEKEZEE RASS 9o NAV] 2 &R Pty F Wyt & Ae AAGES
9tk RS HEZ(P)o BiF 2o 2M 4~58 NH0 2 FEIF =S 25t D & W= £HE8H)
FHLTRS 9% EEEKR 2 Zatxg giReld, O 2 ARE 9& KEEA FAFkbe
pH A% 2 EEKES 28 + JAEF 39t K AaddA e REKE AE Hgez 3
PEAM AL ERIEES IR, HEKE] 19 BRELS 60~7432 FA A

FERO ALE-S HEfAT 1988 6 ¥ 9Y B KEREREROZRE 2P g9 ZHING
AT BEAERRS o)&3ld WEFd & Aoz, EREARY AR 27 2R
253+0.24 cm, ¥5& 1124012 cm oYt

EHA fas idd EREH KER dx9 &E o288 s Zd oy mEE 137.75
cm® & 10704 (D10), 207HA (D20), 307HA1 (D30) % 40744 (D40O)X B INAT U, 1988'd 8¢
5AURE 108 8474 65U HWEHZ FHESIAC

BB+ Hol2e YAHAR EafHeE AHgstded, 2 MM Table 1949} 2o,
K4reol 54 % 2 W9 Fo HESRS 50 % o]ACE MR Bon KERA o] BFEAA JIFrd
o3 THFIEREES) dhako] 39 % QKRR TEH4REH). HAFTY SGBREK o2 s
fkte] 52 Table 2 oA ¢k Zo), 2RFI fkHFE o] me} 7o) 1~21972 19 1AM
002 g& FAU, 22~43L7A = 0.05 g, 44~654 742 = 0.10 g0 2 5] Uk & BWER Sk
A REES D109 350 gHE D409 1257 g7t |t}

Table 1. General composition of the prepared diet, Kyowa C

Component %
Moisture 54
Crude protein 57.2
Crude lipid 16.4
Crude ash 14.3
Phosphorus 2.2
Calcium 34
®3 HUFA 39

HUFA © highly unsaturated fatty acid.

Table 2. The kind and amount of prepared diet fed to juveniles in each rearing density according

to the days elapsed

Days Kind of F.F.D. Total feed amount (g)

elapsed feed (g) D10 D20 D30 D40.

1~21 Kyowa 0.02 4.2 84 126 16.8
C-1700

22~43 Kyowa 0.05 11.0 209 319 385
C-2700

44~65 Kyowa 0.10 19.8 39.6 385 70.4
C-2700

Total 35.0 68.9 83.0 125.7

FF.D. : feed amount per fish per day. D10, D20, D30 and D40 represent initial rearing density of
10, 20, 30, and 40 juveniles per 137.75 cm® of bottom area, respectively.
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Fig. 2. Fluctuations of water temperature and specific gravity of rearing sea water during the period
of rearing juveniles. An arrow indicates the exchange of fresh sea water.
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Fig. 3. Fluctuations of dissolved oxygen, NO,-N, NOs-N and NHi-N in rearing sea

TN

N AND NHEN NO
(ug-ot/1)

NO

water during the

period of rearing juveniles. An arrow indicates the exchange of fresh sea water.

TOTAL LENGTH (Cm)

97—
® DIN
i X D20
8 & D30
o D40
7k
6 +
5-
do
3.—
2+
O’i ! 1 L i I ]
0 10 20 30 40 50 60
REARING DAYS
5 525 5 15 25 5
AUG. SEP ocT.

Fig. 4. Growth of total length according to the rearing days in each rearing density.
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Fig. 5. Growth of body height according to the rearing days in each rearing density.

Table 3. Values of a, b and r? in formulae (y=bx+a) on relationships between the rearing days
(x) and total length (y), and body height (y’)

Constant Rearing days ° Total length Rearing days : Body height
D10 D20 D30 D40 D10 D20 D30 D40
n 38 75 113 137 38 75 113 137
a 2.4699 2.4959 24433 24378 1.0420 1.0579 1.0593 1.0507
b 0.0829 0.0892 0.0842 0.0837 0.0448 0.0480 0.0441 0.0445
. 0.9692 0.9312 0.9442 0.9259 0.9653 0.9500 0.9464 0.9315
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Fig. 6. Survival rate in each rearing density. Arrows and numerals in parentheses represent date
and number of juvenile death, respectively. M mean total length.

Table 4. Values of a, b and r* in formulae (y=bx+a) on relationship between the total

length (x) and body height (y) of juveniles in each rearing density

Rearing density

Constant
D10 D20 D30 D40
n 38 75 113 137
a —0.2635 —0.2261 —0.1940 —0.1994
b 0.5346 0.5273 0.5165 0.5237
r 0.9750 0.9820 0.9629 0.9827

19



RER - WIRE

75 %9 AHFS BPou HIEES =7)S HY, D409 HEET Adtie BT FdEA
ojate} ZRAHEc ST

#me WEEE Ul ASANE B KERE 2 By EEEE @AREe wE=2 29
gtou}, KES MEEMO R o] &3l fiufaiEol sl WA= K Aficlehe AR Fttel 5o
2u) @EEEE BREES KK £2 Jdehis Zlo) e otk webd, INEEEY
gE2 A, B EEmEEe AEEERS B R Alde] dasith o9 AdE AsiNe @A,
WX o) R BRERS Folok stedl, 44 WEE iHkdE 2RT BETE AR ol
o3 RG-S 7Y detd 2k BEE 39 EEI RABREETSS 44 & &
a7le Wt T2Esle] B, 11 #AE Fig 7 oA ¢ 2ol BFERMAZ e, 1 X2 Y=05994
X+0.18400.2 EAHr} o] K& ol &3t BRIMANTE & WETER, CBHEHE AiEe RA

140

N
O
T
Z
n
H
m

Q
o
I

@
O
I

(9)]
O
T

Y= 0.5994X+0.1840
(r*=0.9959)

SURFACE AREA OF OCULAR SIDE(Cnf)
EN
O
1

20}

1 1 | 1 L 1 ) |

1
O 20 40 60 80 !00 120 140 160 180 200 220
TL - BH (Tm?*)

Fig. 7. Relationship between TL * BH (total lengthXbody height) and body surface area of ocular
side of juvenile.

20



FASSEER AN ~H ol M) |X), Paralichthys olivaceus HRS RBEE

%iﬁﬁﬂ EEES YEXR (covering rate)S UERHEW, Fig 8% o] ®H#IH D109 0.14
BE D409) 05557 A QY Aol ERMKTHR 654 Zo& D109 1222 5 D402 41BN A B
WEM, 418 o)A o B YAHAS T BT ME o KEE MHE A% 2tol7} gltk=

Ang BoFa gtk

miarh 4 WEEIEZ AR Ao BAS A BRYUCE & B o] TR
Aol EEES WEX 2 oAREYE SHHTEY Fotd nl#ste o] FoA MLl
s AP Bgou & BWERES ol EAEolt miRels Zeol7h glo] T3
k.

(o]
4+ e—0 DI(O
X—x D20
A—A D3O A
©0~—0 D40
w3l
=
=4
@ X
(&)
P4
x ~»L
W e
>
(@)
O
(o]
| - A /
X
O/ /
A
[ ]
0 1 1 1 1 1 1
o] 10 20 30 40 50 60

REARING DAYS

Fig. 8. Changes of covering rate of juveniles to bottom area in each rearing density.

E -

fmiEe] wEAE WalNE BAZA BHRKEAN MK KE 2 7Hre BEs BE 93
#HOE ARETh S8 vate fRk ¥ W BEM S0 HFo] Bu, GERE 53], Rk
#iel ASe ERIEA ANAYE o83 AEEATRC MNEHo (& 1980 : 4, 1983 H, 1983),
g A7 3A QRFHI Uk &9, EER #EC Joide & d AR Pl HE Fol AR
Aol 27 o, KBKYE 5 REEE 2 £ R AV A gtk mEb, AT

21



IR - MRE

ke Hiol MLHAAN S8 vekd fiE 2 EERE 2 9gte ¥A, 2HEF,
LAo) To #igo] B7IA AT ik 2EY, ol ¥ Fae el 2 ARE @Al
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