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Cladocera are important food organism for seed production of finfishes. Freshwater cladocera such as Daphnia and Moina are well
known food organisms for the larval rearing of freshwater fishes and are easy for mass culture. However, mass culture technique
for marine cladocera are not yet developed. The only mass produced food organisms available these days for the larval production
of marine finfishes are rotifer and Arfemia. An estuarine cladoceran, Diaphanosoma celebensis, has a high possibility of being used
as a food organism for the larval rearing of marine finfishes because this species is much easier to mass culture than marine ones.
Therefore many studies are needed for this species. In this study, the effects of the volumes of culture container, 40, 1,500 and 15,000
n¢, on the stable production of this species were tested and results are as follow: The maximum densities of this species in each
of the culture volumes were reached after 14 days in 40 mé, 12 days in 1,500 ¢, and 21 days in 15,000 &l with values of 3.4 + 0.4,
14.2 £ 2.1 and 2.5 1.6 per m¢, respectively, The relative population growth index (RPGI) was stable in the culture volume of 1,500
m{, Moreover, possible harvesting number (individual/n//day) was much higher in the 1,500 m{ container than the other culture
volumes. Therefore, optimum culture volume among the tested volumes for mass production of this species was 1,500 mf,
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datole] TR AR AN Aol HEEE FIde AL
AT F AX oA FFHE Yol Eo] grit ARFe2 TF
7Ved7tol 2290 (Hirano, 1966; Hirayama, 1985; Watanabe
et al;1983). @A HolHERA ol&5HE FE FFIAEL HF
v o] ol ZEHF 7HF da] o4 Yot 2, o
HBZA AT dio] HUd A& ZEH olYqx thygd F
79 AEo YA g 59 ZH XD (Kitajima, 1973), TH7HH|
U 23 2o N 2AFEEY 2% #4 (Hirano, 1966) 50l
Ak, 2, vud E4A gl ted 2EAY wFFde
22, 9] HoNEEL Fad A7ld 8% 49 HolE A
Hog WY v FH3le Ao oy,

%HH, Korovchinskyol &3} A& F 7] Mol Diaphanosoma
aspinosum ChiangZ €& A$A D. celebensis Stingeling F3
o FFgd M Agoez LAH E£F 7AHALY (reviewed
by Segawa and Yang, 1987), B#o]Ao} Ay F4delMx
Mae] #Qld Az dEd 23 FEA4Y FF EFIELR
Ao 22 ity FEAM HPANM 2EHY g @A
HolJER o] &3] 3 A7Vt BddA FYH e TE
Z%aE9 4%Fo|d (Chen et al, 1977).
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FEE AESNHL g 719 e F BE G FEU 40
08| AR AR wlF (stock culture) ¥ ik wjoke] A dA =R
A HE 1,500 e} 15,000 mé2] F o) F 8 % (semi-mass culture)
o] ZAdte] uldte Hagic
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Aol ALEE 7154 BH S D. celebensise H3 3 F9] g4
A 2% & NAE Bsto wjkd gd ¥ ¥F (mono-culture
strain) & o] &3 on, 4% 7|7F AFEE D. celebensis®] ol
T AdelM @9% v % (mono-species culture) 3 Nannochloro-
psis oculata® AF5Y FE7} 10° cells/mé/N. oculata AF7}
72 HEE o Foltch 48 MAA 4 =2d FF kT
40 m9] wj ol M 0.075 ind/mf, 1,500 mee] wiFA A= 1.2 ind/
méo] sy, 15000 mee] ¥lF ZAAME 033 ind/mYch.

7154t BHE D, celebensis®] WYL £ HE WY ££9 40
ne §%F9) vk, 22n & AF NG FE 1,500 nésk 15,000
nfe) Wl FE HAHFHT HFe £ 20C AF HPAYA
24A7 AW 35 2A 248 (RE 300lux AF) A AA)s
Ak ¥jd+E GF/CE YHE 9% 2ppte} dFE 120C, 011
Mpas & stoll M 2087 1 HF Aok W &7 40
nfe] FHE AN F8 HolAE AHE3AZL, 1,500 nish
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150009 & dF Il e Z2RU)E A 4dY
& A9

e APEE Frlstes WHoZ M AF 7F 4 Axd
o 34 IEE 49 AN AF L= vagoez A g
A MNAZ 4 AF (Relative Population Growth Index;
RPGDE A&31429, RPGIY A4HE Jung et al, (1997)¢]
Bae] wgkh, =8 37kA] w9} £7]9 ind/ml/dayE ©H =2
e 48 745 % (possible harvesting number) & A% 712H&
gz AAsgd a2gn E A9L 33 uiae A7
I EFE BIE FHEI}H I, student-t testZ 7 AF T Fo
A& A8

2 ot

7154 B8 E D, celebensisE 2717t A2 T2 W] £7]9 A
v ekt A3, 40 e A= Wl g A F 14978 3 2= 3416
40396 ind/né7t BAHAD (Fig. 1). 22 1,500 mee] wj Fojl
Ae i ANE YA 142 £2.122 ind/mE A3 YE &
g3t91em (Fig. 2), 15000 mée) wiFo X e w1 MAF 2194
o 2489 £ 1618 ind/me F3x Wx7t FFHA (Fig 3).

8 AY NAA F48 D, celebensis?] MAFE 12351 7
wjok AW FAF D, celebensis? T4 AERE AL relative po-
pulation growth index (RPGD 9 ¥ I ZFHAXE 40mee] Wi
ZA0AM g AAF 6 Al 359022 H1e RPGIZF &2
A3 (Fig. 4), F&22 ¥& RPGIE 15000 éo A v AAF
99l 316622 FRHAUT (Fig 5). 2, A7) At
<l RPGIQ) ¥W3l $48 Agrd 40ml9 15000 o) A &
wjoFdztel Atz W Eo] Attt (Figs. 4, 5). 214, 1,500 md
o Wk 2ANAE T wjEzAd vl3d 26469 F& RPGI
7t 6dAd AFYYAT 1500 Wk ZHNME & AU
RPGIS] H%E Zo] 3, H3 RPGIE H W /A F YRS
FHa0z IBHQY F4 F4E 24t (Fig 6).

t$e], Y + 7t5s 4& A4 possible harvesting nu-
mber (ind/né/day) NS 1,500 A 78 =& 3.567 + 0607
ind/mé/dayS JEHR ¥HA 40 moll A& 0.867 £ 0.129 ind./mé/day,
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Fig. 1. Population growth of Diaphanosoma celebensis in the
small scale culture of 40 m/,

a3 15000 o X 7+ W& 0243 + 0116 ind./mé/day?}
& 71s3tdd (Fig 7, P<0.001).
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Fig. 2. Population growth of D. celebensis in the semi-mass
culture of 1,500 mé.
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Fig. 3. Population growth of D. celebensis in the semi-mass
culture of 15,000 m¢,

RPGI
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Fig. 4. Relative population growth index (RPGI) of D. celebe-

nsis in the small scale culture of 40 m{, The RPGI va-
lue 1 represents the density of this species at day 0
RPGI of this experiment.
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Relative population growth index of D. celebensis in
the semi-mass culture of 15,000 m¢, The RPGI value 1
represents the density of this species at day 0 RPGI of
this experiment.

Fig. 5.

days

Fig. 6. Relative population growth index of D. celebensis in

the semi-mass culture of 1,500 m{, The RPGI value 1
represents the density of this species at day 0 RPGI of
this experiment.
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Fig. 7. Possible harvesting number (ind./n¢/day) of D. celebe-
nsis in the three culture scales.
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AR FE&HD F 1710 TF Holl A4¥o] ¢= 2 U ol d
e #dw gesta de dHue £9 7HAE AEA
A, Feutd ¢4 A4 AT 39 el 42N A
33 gl ojg 2 4L CHYGE AT F e MRE
ol g A¢E 27 AU Iy, 2ElH ojdde ¢

AHoz e, LR wlgo] 753 FL BA foh A,

H o)gle] Ho] AEZ o)L dTFU HEZY FEE
FESZE AW X} Yoy, AHETE o}F A AQ uj ko
o] FOAA &3 Yk,

$HE, 2 W QERE Yo, B, S8 2 FFAFY ¥
FGNNE AAY F5del dal £X3, =X AR AH|
g s nug ez oy 4o £old Daphnia(Ya-
mada et al, 1972)Y Moina C&3F, 1985)9} 22 F4t 8 2o
HolEZA di) ol&Hgtth o] EHFE Hrow EX
e Aol ofyx, 714 ooz BFo] R Ao
gl A A=, &F AAFEL 3& 8% EASs Aoz ¥A
A (BAEFERERE, 1979). 284 ity EHET YolA
AT FHEGAR GA wi ol dF wido] olatA grde
o|fZ HolAEZAY ol sHAe Wox & § 9t} dE &
9, vt e AR A Rd WrEeEREH A7) A
EWE Penilia avirostrisg Isochrysis galbana®l 1€ HoA&
go] 2ol A 50 oldel AAAM e 2, Hi ET 2
ind/més] B3390} (Takami and Iwasaki, 1978). “2&{4}, o]
Tl X D. celebensise 40 mf2] i &7l = i AAE 14
Aol 3416 + 0396 ind./mé, 15,000 meS] ¥ ¥ &7lNME 2194
o] 2489  1.618 ind/mME F43F L1, 1,500 ne] v F &7]AA =
W HAF 29A 14242122 ind/m2 FAFAG )AL
i 59 wjgel wmsH s EHES A wgste
Aol §ol&g A, a2l 3 sadel TR A AA AN =
g5 el vy vA HoHAEZA d ol&HTe ZEHoty g
Ho|MERAM 754 BWE D, celebensis®) o4 7F5AE& AA
g},

o] AFgA 71t BEHE D, celebensist 1,500 née viF &
71904 142 £2.122 ind/mé9] ¥l A ¥ LE wjFo] 7hs3t
A& Ertolet wkr|tE AF AL T4 ¥ Vel A
gHolu A2 wg #Hy} HeEE ¢ F UAG. o &
FAA o el o] 8 7|5A BHE D. celebensist B4
B EEOE dF wcko] <AH AT, e EHE Hoe U4
oz gy wFsr)zt A& Aeg A gon #d Byug
¥, D. celebensis®] FA ¢ v 4 T #3 B7 (Segawa
and Yang, 1987), A8 AAA 2 54 MAF7t D. celebensis®]
ZXo) "X Y3 (Segawa and Yang, 1988), D. celebensis]
4%, 29, AR} 281 4F 42 &% (Segawa and Yang,
1990)0] @3 A7t s gk

9, A7HA Y 27171 M2 O E Y &71A D, celebensist
40mie] 22 vjF Ll e ¥e AT XNEHYU 44E B,
A7) 2R & BE IS d9AME FE&F Y TRHR
AZgd, 28y Im® BE 10m® o] td BN w9ga
71 98 A wjF GAY EdF W FANE 15000 R THE 1,500
wo Wk &7 gAY AL € F YRS T AR
W FEFA 1,500 oA 7HF U wl ko] shE3ta ¢
HQl FA4 Fgo] Y AU WM oFF F3A wHA
RE QA HolWE vjtzrt AEs == QFs} 255F 1
ek &7l A F2e B3, %A d (Hino, 1990)€
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Aol 2AY, FZE o|F1 AT A 727 EFAA¢E
Hol Y& vl YzE Besie Bae A94Y Bt H YA
ZERoge W%l BAAHAL HFREE wolv Ro] o
A3, 2E| e g AN E o9 e ERAT T4 U
7t BEd e, 2EHY wWdzrt AEHT AYEFE Yo
AE MFzUodMe fte SHE A v EA AE &
d3te 59 EZF VA FAED Qung et al, 1997). 18
v 7|54 BYE D, celebensis® & WY 958 & &
71Ze] BHA A2 ag HEdA S AgAHe
2 AL Y BEE /AT 5 de AA 2719 WG &7
Ado] Faddy & $ gl

(@] OF
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AAAY G490 dg] £X¥3E Daphniatt Moinast 22
g5t BHEE Yo, o), F89 22 Fgold FR A4
BHANA Ho] HEZA gl o] &L ¢ Tt sitely
FE A FFAME A W, dF wWige] AdFTE ojf =2
ZE L g no} o] 9d] di] o]&He Hol AEL2 AY ¢t
o] AFAE it EWS R HlaA wgo] Lold 75t
EH S D, celebensis®] % £7]19] AJ7} AR g vHE
dFe FEFAS

F EE G FEY 40 FlME 16838 g N1TF 14
dAe] 1 Yx7t 3416 £ 0396 ind/mée] B3} 1,500 més}
15000me] F djF wggNe a2 wF AAE 12979 219
Aol 142 +2.122 ind/mlSh 2489 + 1.618 ind/mee] HI Wx7}
#gEG. 28 49 73F e AAZE ol Y93
of AAZ AI7HA Wik 33 4 F AAE F4 A5 (RPGD
9 vz Ao AE 1,500 0S) W F &710A 7HE ¢BAHY F4
P& BT £ oide, i & JhEd /s EWE D
celebensis® MAFE AXF AT AME (possible harvesting
number/ind./mé/day) 1,500 mé<] ¥j ¥ &7[o0A 71 ¥-& 3567+
0.607ind./mé/day’} +& 7He3 At

s Yool gt G BEHES dateld FRAN 3
Aol HolFER o]4-3 A7)7F AU ey, deBE V5
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