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ABRACT

In order to investigate a early growth and optimum initial feeding
time of rotifer and Artemia intake numbers of various light intensity
and L:D cycle respectively.

Artificial seed production were performed by using puffer fish,Taki-

fugu rubripes,larvae and juveniles in May 1989 and 1990.

1. The relationship between the days from hatching (X) and total le—
ngth (Y) of puffer fry was :
Y=1.6427 + 0.2540X (r=0.9814) 3days to 36days
=-33.1452 + 1.1867X (r=0.9854) 36days to 68days,
and then survival rate was 24.1% and water temperature range was 21.

25 + 1.67°C in the 68days from hatching.

2. Optimum initial feeding time of rotifer,Brachionus plicatilis was

2~5 days from hatching, in this survival rate were 96.5~90.0%

3. Required light condition for maximum food intake in each stage w-
ere L1000 in 6mm, L600 in 8mm, and L200 in total length of 10~12mm

larvae food concentration was possible under low light intensity in

the growth.



4. The relationship between the total length(X) and food concentrat-

ion (Y) of puffer larvae was :

Y=2,200 - 200X (r=-1.0000), in the total length of 6~12mm.

5. The numbers of food intake of puffer larvae in each growth stage

were showed tend to increase as long as lighting time under three d-

ifferent of L:D cycle.
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Cr: Chlorella rotifer

Al: Abalone larvae

An: Artemia nauplius

Ba: booster drtemia

T ¢ Tigriopus japonicus

M.P.: moist pellet
M.P.v.e.: M.P.+Vitamin C.E.(0.5%)

+Enzyme (0,2%)

Aa: Artemia adults
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Days from hatching

Fig.l. The feeding regimes of the puffer fry on days from hatching.
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Table 1. Growth of total length and survival rate of the puffer fry during the

68days from hatching.

Date Days from Total length No. of Survival rate
hatching (mm + S.D.) Survival
May
18 3 2.92+0.1033 5,270 100
19 4 3.13+0.1950
24 9 3.86+0.2180 4,503 85.4
29 14 4.71+0.2890
June
3 19 5.7740.4960
5 21 6.1610.5840 3,063 58.1
9 25 8.33+0.2307
11 27 8.61+0.7520
20 36 11.43+1.5661 2,048 38.9
July
1 47 22.7240.7200
7 53 27.541+0.2657
9 55 31.961+0.8590
13 59 35.281+0.2192
15 61 37.61£0.7456
22 68 51.22+0.8305 1,270 24,1
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Table 2. Numbers of survival of the puffer larvae by initial feeding day.

\Days from
hatching
Pays from\ | 2 3 4 5 6 7 8 9 10 11 12
Fooding
0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
1 20,0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
2 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
3 20.0 20.0 20.0 20.0 20,0 20.0 20.0 20.0 20.0 20.0 20.0
4 20.0 20.0 20.0 20.0 20.0 20.0 19,7 20.0 20.0 20.0 20.0
5 20,0 20.0 20.0 20.0 20.0 20.0 19.7 19.7 20.0 19.7 20.0
6 19.7 19.7 20.0 19,7 19.7 19.7 19.0 18.7 18.3 18,7 18.7
7 19.7 19.7 19.7 19.3 18.3 19.0 17.7 18.3 17.7 17.7 17.7
8 19.3 19.3 18.3 18.7 16.3 17.7 15.3 14.0 11.3 12,3 12.3
9 19.3 19.3 18.3 18.7 16.3 17.7 15.3 14.0 11.3 12.3 12.3
10 19.3 19.3 18.0 18.3 15.7 17.7 14.3 12.0 11.0 12.0 10.3
Burvival
rate 96.5 96.5 90.0 91.5 78.5 88.5 71.5 60.0 55.0 60.0 51.5
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Table 3. Statistical comparison of numbers of survival of the puffer larvae by

inifial feeding day (T-test)

Days from 2 3 4 5 6 7 8 9 10 11 12

hatching

T.value 1.645 1.645 0.522 2.252*2.204*2,668*1.314 1.970 1.905 0.815

2.228
3.169

- o
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2 &
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o o
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won

Table 4. Numbers of food intake of puffer larvae under various light

intensity
Lux

Vessel No. 0 500 1000 1500 2000
TL.

1 15.0 313.0 419.0 431.0 459.0

2 21.0 368.0 421.0 441.0 442.0
6mn

3 26.0 348.0 438.0 437.0 451.0

4 22.0 332.0 425.0 425.0 449.0
Total 84.0 1,361.0 1,703.0 1,734.0 1,801.0
Mean 21.0 340.3 425.8 433.5 450.3
S.D. 4.55 23.39 8.54 7.00 6.99
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Table 5. Statistial comparison of numbers of food intake of the puffer larvae

(TL.6an) under five different light intnsity (T- test)

Lux 0 500 1000 1500 2000

T.value 68.805%* 8.533** 0.481 1.021

t.(0.05,4)= 2.776

t.(0.01,4)= 4.604

1,700}
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¢ ,400F /o
x !
=] / 7
E ,’ /
E /o
3 hioof / //
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Fig.5. Relationship between numters of food intake of the puffer 13,“;8
ard juveniles (TL .8~12mm) under various light intensity.



Table 6. Numbers of food intae of puffer larvae, and juveniles under various

light intensity
Lux
Vessel No. 0 200 400 600 800 1,000
T L.
1 206.0 773.0 843.0 954.0 971.0 985.0
2 297.0 742.0 837.0 953.0 972.0 988.0
8an 3 252.0 754.0 892.0 971.0 978.0 992.0
4 278.0 756.0 865.0 965.0 982.0 994.0
Total 1,028.0 3,025.0 3,437.0 3,843.0 3,903.0 3,959.0
Mean 257.0 756.3 859.3 960.8 975.8 989.8
S.D. 38.65 12,76 24.93 8.73 5.19 4.03
1 562.0 1,438.0 1,441.0 1,476.0 1,484.0 1,491.0
2 475.0 1,431.0 1,445.0 1,476.0 1,483.0 1,490.0
10mm 3 447.0 1,433.0 1,438.0 1,470.0 1,484.0 1,485.0
4 523.0 1,435.0 1,453.0 1,469.0 1,485.0 1,489.0
Total 2,007.0 5,737.0 5,777.0 5,891.0 5,936.0 5,955.0
Mean 501.8 1,434.3 1,444.3 1,472.8 1,484.0 1,488.8
S.D. 50.97 2.99 6.50 8.77 0.82 2.83
1 824.0 1,586.0 1,589.0 1,591.0 1,594.0 1,597.0
2 844.0 1,586.0 1,588.0 1,590.0 1,594.0 1,596.0
12mm 3 820.0 1,584.0 1,587.0 1,590.0 1,592.0 1,596.0
4 867.0 1,556.0 1,586.0 1,589.0 1,592.0 1,596.0
Total 3,355.0 6,312.0 6,350.0 6,360.0 6,372.0 6,384.0
Mean 838.8 1,578.0 1,587.5 1,590.0 1,593.0 1,596.0
S.D. 21.56 14.70 1.29 0.82 1.15 0.82
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Table 7. Statistical comparismn of numbers of food intake of the puffer larvae and

jureni les under various light intensity (T-test)

TL. Lux 0 200 400 600 800 1000
Smm T.value 22.369** 5,562%* 4.882** 0.603 0.552
10mm T.value 30.120** 0.325 0.921 0.357 0.153
12em  T.value 29.346** 0.300 0,077 0.092 0.092

t.(0.05,5)= 2,571

t.(0.01,5)= 4.032
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farEelglont, e fabsbA] vhelyrel.



Table 8. Numbers of food intake of puffer larvae and jureniles, under
three different L:D cycle
TL.
Vessel No. 6mm 8mm 10mn 12nm 14nm
L:D cycle
1 310.0 781.0 1,418.0 1,495.0 1,716.0
2 322.0 779.0 1,416.0 1,461.0 1,729.0
3 313.0 780.0 1,414.0 1,463.0 1,736.0
12:12 4 332.0 773.0 1,418.0 1,484.0 1,715.0
Total|1,277.0 3,113.0 5,666.0 5,903.0 6,890.0
Mean{ 319.3 778.3 1,416.5 1,475.8 1,722.5
S.D. 9.91 3.59 1.59 16.52 12.07
1 384.0 886.0 1,445.0 1,551.0 1,819.0
2 387.0 887.0 1,448.0 1,558.0 1,704.0
3 371.0 885.0 1,449.0 1,557.0 1,757.0
14:10 4 377.0 885.0 1,448.0 1,579.0 1,787.0
Total|1,519.0 3,543.0 5,790.0 6,245.0 7,067.0
Mean| 379.8 885.8 1,447.5 1,561.3 1,766.8
S.D 7.18 0.96 1.73 12.23 48.90
1 | 426.0 993.0 1,485.0  1,590.0  1,791.0
2 433.0 992.0 1,475.0 1,599.0 1,799.0
3 438.0 992.0 1,482.0 1,596.0 1,787.0
16: 8 4 425.0 989.0 1,484.0 1,595.0 1,794.0
Total|1,772.0 3,966.0 5,926.0 6,380.0 7,171.0
Mean| 430.5 991.5 1,481.5 1,595.0 1,792.8
S.D 6.14 1.73 4,51 3.74 5.06 J
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Fig.8. Relationship between numbers of food intake
of the puffer larwe and juveni les, under three
different L:Dcyle by the total length,
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Fig.9. Relationship between numbers of food intake of the puffer larvae and
juveniles, under total .length by three different L:Dcycle.
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M Aol sl BRI ARES ABRM B FolMd FE o]Foiz
7] w ol i) REodME  xfolrt Azt BHE B#42) ol R
Bol wleld = delx)A) Loh(lzuro ef al ., 1988 ).

AT BME A1 b3 ] FHH BRI REA sl bl
A (1982, 1983) V¥ 5dAo] 1A 3.22mm, 10U R0} 3.65mm, 15
ol 3.94 am, 209 5.21mm, 2590 6.57um, 35%of 11.77am, 459 20.
30um, 557 32.05mm, 60U=| 35.75mmT AdAtshgieom, gk (1970) =
F2b% 5A 1A 3.21mm, 109 3.84mm, 15U 4.90mm, 20=) 5.42om,
259 7.96mm, 3597 15.61mm, 452 25.84mm, 4727 29.81mm, 552)%)
41.63mm, 60U} 48.36mn, 67Uy 58.17mm3ic} 2. $54E8} 91 o}

A Bl 3% F383 4Um) 3.13mm, oY 3.86mm, 14Y=) 4.71mm, 19
YA 5.77mm, 2597 8.33mT thA xpo): glo} MM 2 Aol )
¢ EEND, x10)7] o]e) rMojy 3697 11.43mm, 4734 22.72mm,
55d =) 31.96mm, 61U 37.61mm, 682U=| 51.22mm% F2¥ 60 oM 4t
HabEiE (1982, 1983) Xohe 24 A7do] oha Mz +abE (1970) v}
T 2R BRol #3ow A fHlsksich. o): AW s £ s

WY T VA 2ol 7)Y Pabe woedalch (RE 1982; bk S,
1984).

hak-1 i -

rln

o} Fe] Z7] 4472 vl EER(1981)0] it M E
» Mylio macrocephalus?] 73-9- S-2}% 204=) 7 A 8.05m, 36d# 13

.Somm3i 71, 2t (1987)< 22U =) 8. 54mm, 38% =) 15.79mm, 72=} 30.19mm



2 $ET o wsted & HRolA 2ERe] A2 F7] xhe]r] o] Hrtzl=
HREL SASEA el 2 olF xlojrlole 23l o el Y
+ 4 7 s

xgF x| )4 ol F Mo F8 FFL A, Paralichthys olivaceus
27] A5 Aol Az viash & o P A (1979) FEF 35
A=) A 15, 10mmg] 2, KK(1971)2 F&hF 292 P2 15.93mm, 38U A
16.80mmz. A3 Ars}ol 2, Mot £ (1986) & S-2H¥ 20UA) 11.90mm, 51U= 29.
6omm, 667 40.30mmE A7shsiche 22 of wsted B AFE zho]
crAlel 27] xojzlofe dalof wish zhFEHe] o] tha Weiz x]of
7] o]3 2] AArold s A2l FAstA viebyteh. whebA zhENe] W fE
o ylet ob= gEECl vtk vlnd 2 ARolM Hstct AU

A% 717 Feo] Azrge ol 9d# 85.4%, 21U A 58.1%, 36U A 38.9%
, 284 68YR 24.1%2 ekl el sl ol f 27 AT vIRd W
Asbz]ar €} o] BofA Modxle oo M Llof whE HEE £ A
80§ A= Hirohisa and Yusaku(1982) 7t &g 4mm o] Fof dojibe
Z 250 A% A siAro g Ut FEIL aizbgol e RS vl
Roz ¥AEIgcl

o] Fo] X3} ztojr} AFslr] Hshd e ohE ¥ 27 FRIAT F
Axcte A AEste R atolrt S RigY T E &MY @
€ 2FA" 4 3lE Holg FF FE o lch(Toru et al., 199a,b),

apz= 2 2l ztole] X7] o] rotifere] HAY Fof A7]E ohE AH
2} wjastel  FE(1987 7 w3 PEES FEF 4 ojufof ol
3 A2 19ATEz] ATEE 56~61%3lT, FEF  7dA7A|
rotifer® Z3sbz] U 7Aool FMFECsIn, &S T (1986) o]
278 gxje] AAols FF 29 o]Hof] HolE & A2 65%2 ATEFE
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vetugln 3~4 dAFe 2olE #ig

r2

22 104 7hx) 35% o]} &8}
oo, 6dol¥ Aol FIFY Aol 7Y °olF EMETHSIc @
ch,

olof uls} ¥ AFojMe] 2t 5% o]7of rotifery FHARE 5
K 42T 12977k=) 90%0)Fe] ¥ AT&E et 129773 A
ol8 Fojx| e WFolx dxigh FHFM B BS wabs doirhx|
A vl ¥ 51.5%2] Airgg vheluigich. =¥ 6d~11% Alojo
2ol g Fofst 7d92] AR elo]Fof wis) ¥ 88.5~55%% vlepykch

ol21%r ol Bul zpF8e] A+ LM Sfo] =3 Mfo] WKW U
¥ HsTRol F2t #17bo] Mk WSROl vis] Y2 = FF R
BAAFoILU dxlofl ulste] Z7] whBo] F&stE 7)) AEEAM 2FE
Be] =Holg WRE st: AZIZE xolAM efelFol ulsi FF 2]
flikol F3r Aoz A7gloiRch uwlebd £ AFolM 215 F-2} zloi]
27 rotifer $od Al7le A% KTE7Ez] 90%o]te] Agg Y 8
% 59 ojXo) TFYol wFAY Reoz AU

ol feo] 2R A4itol glolAd el wrie &S] HA Efl FaY 87
z712] shipolct.

Visual feedero] &3t olfe) zt- g2 3 EMol HR E=
st &hole Azisiy, oluje) W7lE 1% Hole] FHol utet ch2x|
2t of7} 0.01~10Lux *Heloll st Zlo| wich (FEFeHFH, 1978).
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WHEFHPE (1978) & A& FbF 100 §2] Al ol AR RKE
o] §< WriE L3000>L10,0005L10005L1002] <o), Z<h& (1987)= 7
4§ 27 7~10m zhol & L2000 o] FohA BAMR R Ttsion Look
Me EAG ksl ¥ 14me zhoE L1000 o|uodA M AF 15mmolA]
L300 MEold 2chEAlred wetck shgiomd, el F(1986)-2 dx
Ajo] Abgof A A 10mn ztojrt 2 TiEA]Pof Pl ¥rlE L1000 o]
o4 gickn sk glch

A BfRolM 22 smmxtol s LooAM S AAlo] JAElgin M omnd) o
o XA Fo] =dstE Wrle L200 o]z x|, FAHFEc o e
zxoja FX FRol wWHBsHSich ol R Fe¥ FU Fr)e] FAFolut
dajof ulstod B #aEol t MRl BRI SRfIe] H 1Fo] o W)
Bgst2 2 WR Aol Azls Ao g Azsigic

=T FUY Z7)ofd ofFof uhE L10000§M 2] o2 HE 2 xto] M}
BT Artemia MTAEA P2 E T (1986) o) M 10mE]E A)ohM = 129,
56 7AMSL 2, A9 (1987) o) M4 § 1ommzbolof M e o W ZE<Q) L2000
oA 416.427kM U w|sto] K BfFolM 2] 232 10mme] W MUAEHY
2 L10000]A 1488.874M =% BFshA U2 F& veldict. ol AW 7
T Fo 83 abolm ok AT o Fof whE EA o} EA T o]
o & BY ez AzslojRct

sdol FH A0 KM B TAIEEo] Poistnz zholo] MY
BifEol oui®? L:D cycled #AIshvol ule} TAR2 Aol oty v

AE Rox Azud,

- 28—



Al EAZ 27 L:D cycle stolAe] 7t Zr)E xAjgre Adatol ule}
ZRMoE Frisiglon P smm DAZEzIE ZERAL A7) U4S EA
T2l F7t BAdo] VAT 10mm o] Fofa = FmAF A]7to] BAGo)
Zh AT e AL FAsEA delyich ol 2 Fo) fely FU g
5] AT 2lojr)of] Solztoz EAof AR E A)Ztg wjEY AN
zZh F9lo] g Sofl uhE XA FHol o% Fix|A EHo] 2o XAlo &
BT AZte] TR Eed BEY Roz A7Egich. ¥A 6mnte] 10mm
TAZERIE LiD cycle?] BAYP oM ZhMe] 2)E Ao Fotste R
¥ & gislev PR lzmde 2 F7be) Sol EMEsA vebytsd of
o] ©Ae] xloje) Do) ulstel A%lol A& Artemia £ ghke] =]
7 A Z10% ReT AAElne ik B drtemiat b ofsy o
o1 E AHgstol WY LB/ SlchT A7Uch Tow E AToIM A
738 L:D cycle Hel glof BAMAS] A17r& ZHYof uhE ZA|Pe] wis)e}
7|el Ade]X fdato] oyt AAEse} 7, 6meolste] o8 TAe] o) cis)A
= o #irslojol & oz FHUc),

o

rlr



A58 W) HEH AR LB S BB siehod 1989, 1990
£ 5H0 & & AL LY - e HR2E KEY v kR rot-
ifer,Brachionus plicatilis #IF BtiQEFHE, BREES} L:D cycleof ul™ 4Art-

emia HRAoN chstol RWEY KRS T o532 2ot

1. Bt RBEKXO} 2R KR()2] Mk :

3A R Se] 36U Arta]= Y=1.6427 + 0.2540X (r=0.9814)1.32, 36U =5
e 68YA7}x] = Y=-33.1452 + 1,.1867X (r=0.9854)2] Al=xtrlo g vjejyt
t}, o] 7|7 £ £22 21.25 + 1.67°C Moy 68Y3re] Mg

24.,1%3ic},

2. Bk #82) #IE rotifer #tif ERHiE 2~5Uxolnd 2 AR 96.

5~90.0%3! c}.

3. & BE BRI Bk fREC HEY & v BRERE: 2R tm

o 4= L10000) 2, 8mmoflA] L600, 10mmoflA] 12mm AlojofA= L200°.%

ol chel g ERETAAM MRo] wagstgict.
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4. 727 6~12mm Afo]2] fF - #fhod SloiM ZRX)O) whE AR
zhe] BfRE Y=2,200 - 200X (r=-1.0000)2] HRHEMK 2 viepd 4 3
et

5. A)7}z]2] L:Deyclez73(12:12, 14:10, 16:8) FolAd 2R 6~14mm7}x|2]

R BRI A7 - R HRES ciME XREH &Kol WAds% Uol
2e WEE 23l 2 zol: slsith



VI. & &Y

A Ro)l BA4E7I7bz] Fdslol REMEE sIFA2 o)lF FA A
=24 W OEVANSA DA ERY KMol theg Pihich =X B3
7o) Boiz] up=A obFAl K A KELWEM W 44, ¥ B,
o] 7zl, o] 7|LAAYA RuoF MiMe] & YIch

ozl A Bigeel BITBEIAM Zol stod & RMMWHRE Y=,
70 A7 o) sted & AFuiRA ojeid, £Ee EAF 3 F2 o]

Ao, R AR, 7} BE, 3 2L o oir 2okEE o], KR
7o 258 A FYAA BAx ¥z, U4 TAHE v BAA

SohE 7o) R4 W A, W AN B AW ZodA o] A2 H &Y
FE vt EME =3vich

Zog 2%0] Y7kl ol BfESlME Fddlol doiMA NFA
KB o] 22 MR vt
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