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Some Aspects of Feeding Characteristics of Juvenile Plaice,

Paralichthys olivaceus

YuicHt KosHsHIY AND YOSHINOBU Y ASUNAGAD

Abstract

Juvenile plaice, Paralichthys olivaceus, were fed on the different amount of Artemia salina or
artificial diet.

The maintenance ration was about 1% (dry/wet/day) for fish weighing 67.6mg when fed adult
A. salina, and 0.359% for those weighing 16.4g when fed artificial diet. The maximum growth
occurred when fed 59 or more ration of A. salina for 67.6mg fish and 1.969 ration of artificial diet
for 164 g fish. Juvenile plaice just developed into the benthic life stage expressed a remarkably
high feed conversion, i.e. 2.97.

The feeding rate and growth rate decreased with growth. On the contrary feed conversion was
not affected by size (8.8-88.2g).
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Table 1. Composition and nutrient content of the test diets.

Artificial diet Artemia salina

White fish meal 65

Gelatin 12

Dextrin 7

Cod liver oil 6

Cellulose powder 5

Mineral mixturea 3.5

Vitamin mixtureb 1.5

Water 100

Moisture (%) 53.6 89.9
Protein (N x 6.25, %) 27.9 6. 63
Lipid (%) 5. 89 1.15

a); U. S. P. XII, salt mixture no. 2 with trace minerals.
b): Composition is the same as given in the previous paper
(KosHi1isHI et al., 1980).

HIRR Al B AR TR A R ATX (Lot 100), fE o 1/24% (Lot 50), 1/4 & (Lot 25),
1/10 £4381¢ (Lot 10) @ 4 XA %7, 2B (1) TIXEMIFRI4 10 B, H & L, Lot
100 TUAKHEPNCHICS0ELL Lo 7 4T  7IENBRET 2 X 5 a L, EBHRNs I 0E
mAEE Lre B (D) T3/ HOBME TR, MAKICOWTIRE) ISR LTR
W RS T e F TR LI A XPIBHRB TR S L H ORI R BB A (T 07

B OREIIHER TIZ 1 K031 v vlllx v VIR h KRB EOTHIEL, 1%
FIC NI LB & 4 A TALATHIE L, B2 FADERAE LB\ TR,

BTV TR TR 6558 07 2 0 AKITHAR & e, BIRASIHRS (1) %
Br &, Kili&20CIZ 7.

—HEHTL, KREE, MEABE S 7 e s A X — A, KIERI Folch ofkic kb
frieote.

HEMEAE (f) % XOHRAERR (8) MRK X bkt (LW, : wllitkE, Wr
CTHHROKE, F o HRE O RAE)
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1. FIRERAEFRR (1)

fA8 70mg (TL, #21mn) OFEMELAERG L Lc, MEHEZ 280, MiEHoKER
(122~24CTHO7N. MBEHETHE2RCT LD

fafrX (Lot 100) ORFRAY LS L5 1M TIE83%, o 2 M TIE53% Livis h DFENK S
N 1 EOBARKIIE 2 W1, 2365, F AR 7065 & /a0, 2R AV 5 fE N
B bELLE, COKSKEFERBEOL T 2 OIS Z0E 7/ AIEREO (AR DT W5
ZEERRTLEDOEELORD.

2 ROARRIIGEDOTHCR Lic & SICEHMBHM RN SEAT L bDTH DA, &0
5% Lot 100 k)% HEERREZIERHEMRIC Lo TRD D £8.2% Lich. A (1978)
BT AT T BB R E LB RIT o T\ 5 A, HMERERIIKE 24ng 55 165mg T
12.8% (19.8~24.0C) 42mgH>5332mgT10.3% (22.2~26.0C) L7coT\ 5. Ak (1979)
CEINET Ay e TAT 37 < RRT 5V 7 b 7 < A AFRR AR & LB o HEA R
(IAARTEL0mg A H566mg T10. 4% TH A, Fi, KFEH (1979) W IIUERR TS v 2 v -7
T TR R E LT, HREERRGAT 20mg 225 66mg T11.5% (21.0~24.5C) &g
D, INHORFE LI TS LS NOERBIIPPEERRER L. CoMfiol oL L
T, SOHBFRRGS EBoW GG L b KT, HAPICAERREIMELS 1D 1 X bE
SN ERELZBRSL. F1, SERE L1 D10 OBAIHD, Zov 1 Zoe 5 4
DREMD IR T 2 Iy KIBFTR & TORANCET 5] & LT EL 2O b E 2 b5,

F2x HIRAEFAFABRL (1)

Table 2. Results of restricted feeding experiment I.

Experi- Average body  Feeding Growth  Per- Feed
Lot mental COII:SO 0:31 q Weight (mg) ratea) ratea)  centd _conversion®  Fish %\t/lortal
period (wetume) ——(wet/wet/) (wet/wet/) gain (wet) (wetﬁ no. (yy)
(week) »M8) Tnitial Final \ day, % day, % ) (%) \'wet/ \dry °
1st 19, 096 67.6 131.2 54.5 10.7 83 0.18 1.83 6257 8.1
100 2nd 29,382 131.2 204.8 44.3 6.3 53 0.14 1.42 57-56 1.8
Total 48, 478 67.6 204.8 47.6 7.7 178 0.16 1.58 62-56 9.7
1st 9,237 67.6 108.1 29.6 7.7 53 0.24 2.41 6258 6.5
50 2nd 14,403 108.1 140.5 29.4 3.7 27 0.12 1.19 5855 5.2
Total 23,690 67.6 140.5 30.6 5.4 94 0.17 1.66 62-55 11.3
Ist 4, 644 67. 6 96. 6 16.1 5.9 33 0.30 2.97 6256 9.7
25 2nd 7,045 96.6 107.6 18.3 1.5 6 0.05 0.47 5652 7.1
Total 11, 689 67.6 107.6 18.4 3.5 41 0.15 1.46 62-52 16.1
1st 1, 853 67.6 74.5 7.7 1.6 -5 —0.12 —1.15 62-51 17.7
10 2nd 2, 666 74.5 (125.0) - - - - - 51-30 41.2
Total 4,519 67.6 (125.0) - - - - - 6230 51.6

a), b): The values of dead fish weight were; 2) neglected, ® added to the final weight, before calcula-
tion.
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Fig.1. Relationships between feeding rate and
growth rate (experiment I).

#1 Kic HRHEAR L ABRDOFRAY R Lie. —BICEFRIIRAECE ST Lich Wk
BROMOUIHALT 52, AR TRLOMHEAIRD bhis\. Lich>T, 100, H o
REfE] CIXiR KB EICE T 2 £ CO|MMT Iz e 2icd D LHEEI NS, ZORBELT
FEBRODLENSA 5.

KITARETOng s 5200mg (TL, 21~31mm) k1) 2 AEMEFHEHE RS L ORAERCHE
BERYE2RBIOCHE1IR»ORD S &, FREMFCH10% (EWT1%), RRKERI S50
L b (T s BLE) s,

FPRENE T Lot 50 3 X U8 Lot 25 D& 1 @ T2. 41, 2.97L W 5B TEWEIAE bR,
ZDfEILY 2 7 v 1 (Cowey et al., 1972), =& 1 (YoNE et al., 1974), = v =2 (FrRIED>,
1978) F%hf, #E 8. 89 Llhne 7 x4 (B85FK) THIEIhIED2~3f5L7>T
BOEBIND., EBEXLFRSROBBRTIE, F2XCALNS IS5CE1IEEF2H/TIX
Lot 25~Lot 100 i= B\ THKT% <2 — vaiGEbh, TO#E 2B E Lokl
1.46~1.66 (Lot 25~Lot 100) &7cbh, HEEALKI/NS {eofe. Fh, H18 (K&
130mg LAF) TIHBMRAMEEMEFRY EH% S0 HARZIESZBCEL o Tw5b. H1
WOV THEREI R DR EREFEAR Y RD B L100.8% (W) k.

fRAE BRI D PEFERIZ D\ T Lot 100, Lot 50, Lot 25 @ RNC i 70781338 b TedsD7a.
22l BERECETCHLVY 1 X OBRSKEL LB EANED bhie. ZhicstL,
Lot 10 Cix 2 BT 51. 6% DEENEZ b, —HIEMWAFER I, T, FEERECES
EHDBES DA U/ NUER B © & FIC 858 LR, 2 BMBOFH%kEIL Lot 25 L
B R Lo
2. HIEEFAERR (1)

B L LTHREL6. 49 (TL, #12cn) %z, MABHHEY 28ME Lic. AERK
Rug3RCam L. AKX (Lot100) THREMESR2 7%, HREAERK2 5% Thot. Lot
100 #AF R 1L Lot 100 D13% T, HEHEAFRI0. 4% & KAy 272230. 2% D BRIAEEN R Bh
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Fig. 2. Relationships between feeding rate and feed
conversion (experiment I).

F3Ik HIREEFRARER AD
Table 3. Results of restricted feeding experiment II(14 days feeding)

Food Average body Feeding rate Growth rate Percent Feed
Lot  consumed weight (g) gain conversion
(dry, g) Initial  Final (dry/wet/day, %) (wet/wet/day,%) (%) (wet/dry)
100 30.0 16.2 23.0 2.7 2.5 42.6 0.92
50 15.0 16.9 21.3 1.4 1.7 26. 4 1.19
25 7.8 16.2 18.1 0.8 0.8 12.2 1.01
10 3.9 16.2 16.7 0.4 0.2 3.4 0.56

7o
AFESR L ERKOBMRLYE 3N, AMEHELABZEROBIGREE 4 Kic/R L. HIE
AR A% LT (Lot 50 LAF) CIXEEHR L ARKORICH\ BN RS bhie. EHERN
IHILE 7 LAEREKIX Lot 100 THEONIMENEIET S L 5T rEE 2 bh 5.
&, EAEL2ODEHROLE TCOEMIRVPRAER LB D DT LELR/MNEHRE R LT
W3 ERET D &, BRRS DRAERCHETEMRIZL 6% F, AEMERHEMHEKIZO0. 25
% Lissh. FROBENEAIER LTI EHIREEAR (1) OFRLLKTS L, 0.078 2
516. 49 ~NDERIC X h FERARCHEICEMAERILLN2/5, HAEMERFEERIIHL/ 4D L
ZEITisB.

fkh® X Lot 50 Tk & 7c b Lot 100 Tk Lot 50 » 1/1.3 &7tz Fichh, faf
BEOEMIGRENLLZAIVRFEM LT 2. LKA THERHREOREC Y DT
DA TR TELERDS 5.

4 BB T HOBRAD GRS L OHEO SR L R Lie, EBHROE FIck
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Fig. 3. Relationships between feeding rate and growth rate (ex-
periment II).
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Fig. 4. Relationships between feeding rate and feed
conversion (experiment II).

7o\ B L O OIRE & RAHEC T A0 TH ), BEMERFO= L F L LCIRE
PRI R STV B & LR Shs, ARIFEERK (i) LIEEER (¢) o
TAEBENES bR, ERERIIFHT ¢ =1.06i+0.81 (r:0.985), WET ¢ =18.59i+2.11
(r:0.992) &igoi-.

3. 4 XBIAERE

AR, FRRECHT S AEOAE SOFEL W5, 8.8~8¢ (TL, #10~21
cn) D AREOF A XOHE, HREPERE L LA SERBRE 0\ £ OME SR L H



5% R L. HEEMRIARCELRV3.5% (8.89) 751.5% (88.29) g, *
7o, BREAEREERDS 4.2% 75 1.6% @ifid Uiz, —J, fAkEhRicouwn Ty 1 X & oihick]
HARD BN It 16.29 V1 X THE & Hth LRI X & b U CaRghR 1 K
Otz TOREE, [MHaDEFIC L H Z OR O BB FKBIABFARETH O
LD EBbRS.

F4E FIRAmEERER AD K TIEOHAE X OHIED 1% 5k 5
Table 4. Proximate compositions (%) of the muscle and viscera at the
end of the restricted experiment II.

Muscle Viscera
Lot :
Moisture Protein Lipid Lipid
100 79.1 18.7 1.17 8. 66
50 79.4 18.9 1.01 5.03
25 79.8 18.5 0.95 3.93
10 80.6 18.0 0.84 3.33
BHE b T A0 NAOEBFAMM L
Table 5. Results of feeding experiment of O-age plaice (14 days
feeding).
Average body weight (g) Percent Feed Feeding rate Growth rate
gain conversion
Initial Final (%) (wet/dry) (dry/wet/day, %) (wet/wet/day, %)
8.8 16.0 81.8 1.18 3.5 4.2
16.2 23.0 42.6 0.92 2.7 2.5
36.3 48.7 24.4 1.24 1.7 2.1

88.2 110.5 25.3 1.07 1.5 1.6

WHNE s (1977) 3~ A v AR ERE LTHRTE 3. 36955 83.839 D 4 Fiflio v 1 XD
I AWDOWT20HM (20.5C) DfFERBRE TV, AR e SR, EREKOK Fa
HLT 5. §51C83.83¢ V1 A TIXZ OMifAE L, 27.334 LA F okt skt LaTkhh=xR
LIT8HIWAE N2 EHIE LT3, ok, =4 7 VHOKDERETS LT E, wULD
BB X5 GRS 4 O 1 Ao FET 177 (wet/dry) &b, Sl bh
7 EIHMEL 10X D i b E & fe DT %, BISE 1 B HOREIC L W B & {77c>T
WAL, BAERO I 16% (dry/wet/day) &7 . SRIOMERBIC KT 2 EBARPY
2. 35% D 1/2 TH 5. 3 ROFIMAMERBAFIORIND Lo, EBMELHUART
DEFHED1/2H 5\ L 1/4TE FT 5 & ARZIRI10~30% 1 L35 LA IhHDT, 20
EAEETD EMEOEIMHY TS EBbND. RBICIOMEMENLDE T 2 0 X Ar
WERIC R\ T 7 S8, BEIRERE LT fhF8. 875 88 & THRTHEOAR IR E
PR TS &, FHKIE20C DIE S FT350~5004 (wet) Lind.

v. & 3|

FEMLED © 7 2 GhfE o B KR AT WL oM % 5.
1. Artemia % #58 LK EGT. 6mg D v 5 2 gD A EMEFHEA L1241 %(dry /wet/day),
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Bl & R 2 kG0 L7o/KTE16. 49 D v T 2 S DR EHMERHEARIX0. 35% TH D7z

2. ERAERCHEICBRARIIAEST. 6ng OREM TS B LI L, AE16. 49 D4 T1.96% T
ot

3. BEHEOe 7 AfEAIT2.97E 3 FEFICE CFERZIE Y R L.

4. (A 88971588290t 7 2D 1 XPMABRRAEIT IR0 L 25, LRI LI
EMRE LOEERIZE T L2 fRRizE—~gchor.
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