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ABSTRACT

There are many problems to be solved for the establishment of more feasible and simplified
method of seed production of marine fishes. One of the most important tasks in seed production
is to clarify the feeding ecology of larvae and juveniles under. rearing conditions.

In the present study, two groups of postlarvaejuveniles of the flounder, Paralichthys olivaceus
were used. One ranging 11.38 to 17.08 mm in mean total length was fed with Arfemia
nauplii at two different water temperatures (19 to 21 T and 24 to 25 ) and the other
ranging 4.39 to 10.64 cm in mean total length was fed with prepared diet.

Time required from the start of feeding to satiation was 45 to 55 minutes at 24 to
25 T and nearly one hour at 19 to 21 T. Mean numbers of Artemia nauplii in digestive
tract were 236 to 375 individuals per fish at 24 to 25 T. The amount of food remained
in the intestine was 24.8 % of the total food in the digestive tract.

In juveniles of 4.39 to 10.64 cm in mean total length, amount of prepared diet consumed
at satiation was 0.04 to 0.46 g per fish.

Digestive tract index in juveniles was rapidly decreased for 24 hours after satiation and
kept nearly constant after 48 hours, showing that the time to completely digest the prepared
diet in juveniles was estimated to be about 48 hours.
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B BFEEY HES S5 Ao 99, Fh 2 #EY BATD WMid Bstde gk 1971),
f@FT (1976a, 1976b, 1977)%°] #4735 v} Qch .
aeu, ol de] HEERE T2 EEhitel 28 BKAEE W s e Aolnz, AW
(S ANAEE —£S BUE UXo) AR Bl w3 2o BatmE 99a &
QAL Aotk
welr, & PR B HEMoIT 9¥X & 2L Ao WA Mol uis Fksid,
BHAER Dol fHAHES HEY & AT EWEHS dedd Ao,

B2
1. 7R 2 #A2 Artemia nauplii BHAER

A BRRo FHE HHZ A= 19884 65 98 AA EEEES 2 Y Foihe X9 SIS,
FAAEAN S A g ATFAN Y ERHAERKRS FIAStA, F3AS3tde Mg Bl 27~45
A frA 2 #AES FHIAY #% 19884 7H 9HYE RFE 78 27HC BRI, @A
FHHSY KEBE 204~257 T, HE (515)2 1.026~1.02701t}. Bk e HolQl Artemia B
feght ol BEE 1T 5~1004 2 #iFstHch KRG BARBRS dslys, £KRE (19~21 ©)%
EKEBE (24~25 CO)F HEsi, £ KEESE SebAEkiE (36X57X30 cm)ol L 27HRE 45
B7kA9) 7 2 #EE 3EDALE KE 70~1300El8 435 6~ 101 BEEERMY &
AIFHIE T 7)o Hold Artemia BLHAES HHATE, SHBIRSE 3~67E]H KA 5 %
FEUAR EEA O, MEEMES A 2RSS WEstT MEENY Holg FHEEATh

2. #fRo AR fHRER

& ERl FRY #HY 371E Table 17 #o] FHi K 439~1064 cm FHEZA, Z7PE= [ 11,
IIL, IVe) 4FE 0 2 WHr3ioh. BB 19884 7H 18 Y- R4 75 200744 B3t E, o] i+l fMEKRS
226~26.1 C, HE () 1.025~1026012th Hol2 A& Table 29 £o] WE 1.7~27mm9 HA
AR G A Ao & W FAL R RS A BRA #EAS 968 A2 3, 215 MEE fa st
to 3 BMATHS JehlA ¥e B & fifd 28d7A Flx, A 2k ¥ BES MAK
7285 KUBERY BIESACh HILEEE B stde At SREEN-E 968 7EA] BUBRRIRIE
Ao 2R 4 BES FTES Y, RS GBS ohe HLEY FAE HEEt BEe o mtEER
e K3t

Table 1. Measurements of the fish used for the experiment

Number Total length Body height Body weight
Group of fish (cm) (cm) (®
Mean+SD Mean+SD Mean+SD
I 24 4.39+0.32 2.04+0.16 0.76+0.13
I 22 5.48+0.32 2.50+0.15 1424027
I 14 8.09+0.34 3.91+0.17 4.62+0.42
v 16 10.64+0.49 5.28+0.27 11.39+1.64
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Table 2. General composition of the prepared diet, Kyowa C

Ingredient Percentage
Moisture 54
Crude protein 57.2
Crude fat 164
Crude ash 14.3
Phosphorus 2.2
Calcium 34
®3 highly unsaturated fatty acid 39
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1 7 2 #AY Arfemia nauplii BHEEE

btk 2758 45R7HA 19~21 TS} 24~25 T 2709 KBEHTNA Artemia BiLSE S
pRREd, JX FR 2 A HLEN Hole £ Table 39 2ol KREE 24~25 CAA
BolE #HATT Mifo) P KL 5050l1U0T HLERS ArtemiakhES 317.3MA 24
BAMEE HARE, 19~21 TAME gl o277 A9 1850l do] FiEH ], kiRl 5245
BAE] Audx, #ifAd oZE KL HoAE: ERS Bk

Lk B 274589 |3 Fa 2 #HAS A IVWaE U 4B W BB
g MILERS ArtemiakiEBS) #Mbe Fig 13 2ok FH2 5 1138 mm, 1249 mm, 1394
mm, 17.08 mm®] 4% oA HILERAN S0 Artemiali Bt A2 Bu7hR o] FrErme
HolE R T 242 455, 504, 504, 554r01UTh olu 4BfolA dx] MO MR T
ol Zhzh 23670 A, 30270 A, 33770 A, 375N A2 A, fagle] 7|7t S48 BARLS Bojgon}
fifrel] o2& Be RoXe HEmS B4

93 R 4 #Re] 3o 0E BN BAY ol RARMP AREEKS Jelirg,
Fig. 28} Zo] Keiilo] RBTFE 2K A7) ozt FREC Zolde WHL UYehllz Uch
oJRE RMEFEE FHIY —%kEFEFERCZ JehAQSW, 7€)t dHe] ke Table
4o A B vhe} 2ok BRI 551 M9 718713 be KB 19~21 ToA 27632, 24~25 Tl A
085642 UENEI, b7l AR EWe KE 19~21 ToAlA BABHK 50502 155985, 24~25
TollMe 554702 27.88882 Uiel, BERfjo]l RBTSFE 712719 ol AAE FHE, & fAs
A7l wel FREY £R BRAAE EEe 29

g2 R 2 MRS Fo BoA HILEAR Holo BRHEKRS RBIAIFEZ JENEY Fig
3 % Fig. 49 2} 19~21 T KRR BEES #H28 BAAMY B4R Az s
4557024 2482 %A, 24~25 CAME 35502 2481 %Ak MBS B 3t EHxKo)
RAZ 20 %o]de] S RHES 19~21 Tl 455, 24~25 Toll A 255024 KiEo] B& EaollA
LR Holo HEjol st

2. #ERmo FLARIE BHAHER

96HFHIE < RS AIE, MR o) SR HAFHE S-S o 480 BAR, ARMERD
FIRHEHE L Table 59 2tk ¥HLE 439~1064 cm ¥ [HEE VAR U #E
1mhelg BLAfKIS] MIARES 0.0441~04569 go =X fMigo] =A7|7l 243 wekou, @K
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Fig. 1. Change of the number of Arfemia nauplii in the digestive tract in postlarvae and juveniles
of P. olivaceus which had been starved for 6-10 hour.
O——0 119 C to 21 C, &——@ 124 C to 25 C.
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Table 4. Values of a, b and r in formula (F=a+bT. L.) for the relationship between total length (T.
L) and accumulated number of Artemia nauplii in digestive tract (F) with time elapsed

Time

19~21T 24~257T
after start
of feeding a b r a b r
(min.)
5 11.5788 2.7632 0.7430 42.3111 0.8564 0.7657
10 —10.1667 6.6455 0.5928 24.3784 5.0607 0.9952
15 —434475 10.9464 0.8883 —85.5099 16.2468 0.9226
20 —35.4033 10.5880 0.8183 —5.0149 11.5943 0.9533
25 —23.0095 10.7451 0.9422 35.1783 84454 0.8905
30 —23.5607 12.6221 09636 . —48.5893 16.0485 0.8812
35 9.2213 10.8529 0.9729 —37.4749 19.4558 0.9237
40 71.7569 6.6947 0.6733 29.4755 16.4529 0.7076
45 —42.8477 154413 0.9521 —19.4657 21.6599 0.9787
50 —2.4505 15.5985 0.9021 —25.8848 21.9190 0.8527
55 284291 13.5803 0.8966 —91.4404 27.8888 0.9310
60 29.6645 15.3022 0.6399 —37.5132 22.3865 0.8892
1007

. Percentage in digestive tract
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Fig. 3. Percentage of Artemia nauplii in digestive tract of postlarvae and juveniles of P. olivaceus,
which were starved before the start of feeding.
* Water temperature : 19 T to 21 C, f%: stomach, # : intestine and rectum.
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Fig. 4. Percentage of Artemic nauplii in digestive tract of postlarvae and juveniles of P. olivaceus,

which were starved before the start of feeding.
* Water temperature : 24 T to 25 T, fff: stomach, * @ intestine and rectum.

Table 5. Result of feeding experiments in juveniles of P. olivaceus fed ad libitum three

times
Body weight Amount of feed ‘fed Number Feeding Daily Feed
Group ® ad libitum (g) of rate growth conversion Mortality
. .. %
Initial  Final  Total  Per fish  ‘ccding (%) rate  efficiency (%)
: (%) (%)
i 0.76 0.87 1.0593 0.0441 3 580, 113 124.23 0
11 142 1.61 1.7277 0.0785 3 553 1.05 120.03 0
11 4.62 5.28 33325 02380 3 5.15 091 108.53 0
1Y 11.39 12.38 7.3097 0.4569 3. 401 0.69 139.68 0

WmAKT AEERERS 47 580~401 %, 113~069 %2 ®MAdte RS vehlich

A% 96RHIE S LARMY o2 HbE EREE (HLE EEX100/A8E)9 e 14
Fig. 59 Zth WL BEEHEE A URBMERdE FA3 BLsdoy, 8BRS &
&3tATH7}, 2 o] T8 96RiRiIZI A Ao —wdt FhE RIS 2N, YX #AS EAFR MRS
48 o2 HgEHTh _

ROARRCl oe Wiy BERHERS BEE REEERCZ YL FHn 71¢7ge
Table 694 R ulol gooy HHo e [#HolA 2330100203, IVEEAlA 1826528 Ve
Bl Aariyt 48 PdEse HRe 240
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hours starvation before the start of feeding.

Table 6. Values of a, b and r in formula (D. 1.=at") for the relationship between time (t} and percentage
of digestive tract weight to body weight

Group of fish size a b r
I 23.3010 —0.3360 0.8201
11 21.2743 —0.3081 0.8891
1 21.0142 —0.3475 0.8775
v 18.2652 —0.2950 0.8331

D. L : digestive tract index [digestive tract weight (g)X 100/body weight (g)].
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AP MEBRY GENA KiEol EoW A RHVE mEA #TH, =3 FEE EEst
2ol o] BEkEo| WinstA Fok BEHK GXAMAFTY FKES 18~25 C HEAA KRl x&+=
BREC) BolAn, HILEAN Helo BEHEEE waA ETHC (HN, 1974).

2k (197D KE 14~21 CTolM 9= {ffa 2 ol rotiferst Artemiathd S faHS,
fae oA A7) Augle] 15~2050 ETHURL ik 18y, FUAEE AERAY &K
e Ro e fifo] 23lE BERlo]l 50~609 02K fBEe) Fd wal HLER Aolg
UERIE Utk o33 ztole KB R fAiEe AV mE fAEHe] bl 1 dlo] ddm
HolAty. &, ojFo] & BES ALY B (1970E 2K 20mm Btk #M Tigriopus
japonicus S HHERAS A, RiERRIA wel FAES Solu fifol o2& S A9 185HEl2
gogm K B R 3 Utk

ik (19707 FRsIEY 94X 7 2 #A 109 1 AR ArtemiathE o] H@mb) BRE
(B2 $AE X1 HBEA AR/ MDA APE o wel, SEAFTAERR 1585, MUK 2.685H&
K BRiERo) AeAAL ] BAES FH2E 1138 mmolA 1363.3704), 1249 mmelA 1742.3
AA, 1394 mmolA 1944270 A, 17.08 mmol A 216467822 FAH)

A (19682)9) &0l whaW fEEo] Frstdl wal, MARS HAIMeR ol BAX
@RB/ABRE)S Rt st K HEdAe R —33tn AUk old T KL Mg
A7t FL5E fFo) HE tRe S BRIE, 10 wgA o wE fRkS BT ¢
AE Holth .

Bl (197D &8 BFHR WM sy BFEYd #®#ES Festded, —#&pes
LR S 4~ 10B5RolY, BEST HaAETAME BABHC) 308 olY HEdtn st
{LBER o) 4~ 108551 Bl = F2 A MABE HHT Ao 2N, K Bl dxxlojol ELGEES
Holz FSujs 48RIe . Jebdo g A Aol vl HiLEsEe] Solwttin & 4 ith

TE, WLEES o)) R utelle) Holo B i, B, EEE o ERJ o3 292
Aolug, Fogzt ols} MEEIA BA Mk 2 Bt 8l ERMOZ BRSIL, dolrbMe
e AR N fFEEIY HEZL olFojHol & AHelrh

LI

Uxe] A B EEH BHES 97 stk g R 2 #Efol Aremia naupliit
RAEEE Holg AL w, o5 BAT Mitel d&iA FES HRe 3% 2o

Fig4F 11.38~17.08 mmSl fFf 2 #AY MR o2& B KR 24~25 TollX 45~55
polon, Hame 1vteY 236~375/ A F o, KB 19~21 CollM e A< 185l FrEs At

MILERC BRE HolZ Bl Ao ko] 7H oty wlE KR 24~25 TollA Mol & HHETHS-
3550193, 19~21 CTollME= 45570 Ath ojwjel HHERS 248 % Ak

e E 4.39~10.64 cm$) MO AR MAERS 19129 004~046 gol 1, o|d AR
AMIERS %4 580~401 %, 113~069 % Ath

FURBSRIR MLE BRI BMLE AR URRTSS F43] Wolx oy, 1 ol F+= gl
ZefEe] olZ e RS 48EFRo w HEsUth
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