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In this study, we investigated that the survival and growth responses of freshwater cladoceran Moina macrocopa and estuarine
cladoceran Diaphanosoma celebensis on the saline culture conditions after transferring for using as live food organism. Estuarine
cladoceran D. celebensis was survived and grew on the all salines except to saline jump culture condition of 0ppt. However,
freshwater cladoceran M. mcrocopa was died or decline on the over saline jumping culture conditions of 4 ppt within 5 minutes. These
suggest the possibility of using the estuarine cladoceran D. celebensis compare with freshwater cladoceran M. macrocopa as a
substitute live food organism for Arfemia in the marine larval rearing.
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Ao A3 G54 EWE M. macrocopas FU 9 4ol
FA AN AT F PN B, @dF Y Fo2
G4 HFE F2 WA E o] &3t BYF Wge F4 Chlorella
spE HOlE AHEEte] BE s FE Ao, 7IFt E¥E D, ce
lebensisk BYF ¥WFE 2EHI (I st; Jeju Jungminmin st-
rain) 22 #4= NFY F2 WiAE o] &3t wWl%¥E Nannochlo-
ropsis oculata® Ho|Z A48t BE wjgd Aotk 4¥ 7|
% 994 EHS M. macrocopa™ 7154 B¥ & D, celebensis9
9o APFY T2/t 10°celly/mL AF7L FAHCE &
44Y Chlorella sp.% N. oculata® ¥19 Foldtdch. 282 o 1
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N ATE £220,1,2.3,4,5 7,10, 15ppts] 921FH 155
Z02 25 30,35,40,45pptd] SZ2HoE AN 1429 e ¥
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7154 B9 5 D, celebensis®] & B2& Hjk 874 98 5%
20pptel & 16879 ¥l 71 F AEFHA 54 o] dEH
Adom dR FrE AL olF Fo FAL WEW MY FL
ZAe 48 T2 0ppty F BE oG 8 (A2P)oA &
St (Fig. 1. 53], 7|54 BYE D. celebensiscs T2 A
g g¥ g B4 F43 FT JBAHLNE 7L
20 pptoll A 0 pptel B4 2L 20 pptoll A 1, 2, 3ppte] T3] w2
BE FEZ OB AEE A3 oA A H¥F (20 pptol
A 4,5, 17, 10, 15, 25, 30, 35, 40, 45 ppp ol A F4o] &3 7153
Aok (Fig 1.

Z BE ol 279 20ppte] FE W 22 g A
A F H3 IE (o3 A YEE 16879 MY 712 5 #id
A3 IEE Yehd) 883+ 550A/10mL7F BEHAEd v
gte] 20 pptoll A 25pptE FE o] FAIY AdE HI Uk 852
£4178A/10mL7F BEH o 164y F4& dx2T7Y Ae
vl ol B e YA (p<0.05). ek, 20 pptel A
30pptE HE o) FAZ Afele HIL LE 70.6+4.1 3/10 mL
7} #EEo iR v thh Bt F4o] pEAHow
(p<0.05), 20 pptol A 35ppt (p<0.05), ZFIL 20 pptoh M 15 ppt
(p<005) AT NZTFel Bt tha @ F4o] BAHA
38, 1 99 g T IAZ 4YFdMe U= Q0pptd F
BE oG #7)el vlmste FH3A f$ 22 T4 Fol #
ZH 99 (Fig. 1, p<0.05).

D. celebensis®] 24 F4E FAFHoZ AHEH AY A4

3MA/N0mLA 588 D, celebensise & B&E o] #74A ¥
FE 20pptd HEF (controDhAM 168 549 vl 712 F
A1 d5E 883+ 55/MA/10mLe S48 AET FAA M
22 ZHo] BAEHYL 20 pptol A 15pptE FE o]FAZ AE
FoNE 852+41 WA /10 mLE RHZETS H5F F4o] BEH
Ak (Fig. 1). 2, 20 pptell A 5 ppt, 20 pptoll A 7 ppt, 20 ppt
ol 4 10 ppt, 20 pptoll Al 40 ppt 2213 20 pptell A 45 pptell A& o
ZFd wmste uwjg 2 Fao] FAHISH, 20pptal A
0ppt, 20 pptell A 1ppt 28T 20 pptell A 2ppt2 BE o] 5% 4
P 48 HAA F43 Axs GAA/0mL) BT 54
o] Z43Ath 53], 20 pptel Al 0pptE A Z ©]FAIZ D. celebe
nsise g A F FAY Y dolgo] FF8] olAHA 4UA
e 43 A 277t AEsgth §9 20 pptol A 4pptE
ol FAIZl BSole 169 AH Folk 43107 MA/10mL7t &
ok (Fig. 1).

1647tel W 71t F Mol Fo|Fd N. oculatadl TE
1% A3} 20pptol Al 0ppte] ZAAAMT Fold HolE
o] &3tA ge HAAAHA Aol #Fo] BAHYS ¥ &
o FAolMe AT Hol dF £ At Ho] PFFol
ZEded 53], &7 20ppt WEFETS 20pptol A 10 ppt,
20 ppth M 15ppt, 20 pptAA 25 ppt, 20 pptl A 30 ppt LT
20pptoll A 35pptE HE o] Fd AS W G4 HolHo] &
A% (Fig .

G454 E¥ S M. macrocopas £ BE GE FE9 0ppt (U
zT)A e A AAA 88 3AA/10mL7t 169 Fol= 1608
£55MA/10mLE "¢ & F2jo] FFHALY, H= o] T
¥ TR 4ppt oA E FAHA FAE #EE + AU
Bt ohlzt F4EE 89 (98T dold)ol AHEA A}
B3tk (Fig 3, 4ppt o139 Z4 =ddA 279 Hwddy
p<005). &9, H54 EWE M. macrocopad A4AHR F4E
wasle JT olF IYE FEE 4ppt OFYE ¢ 5 susld
(Fig. 3).

T4 B2 M. macrocopa® PE olFAZ F EE F&E
o] ¥ ¥ WAL AT NHAHQ VFoRA B Fol@
ol (Chlorella sp)9 ZolZe tl=F< Oppt, 1ppt TEL
2pptE ol F A Hlad FA4E M macrocopad] Aol¥
o] #FHYo, HI o]F ¥ FT 3ppt o) FFEHE AolFe]
NA3E E3E 7] AFES Sppt oldelME A Aolg #EE
F At (Fig. 4, Sppt o189 zt ZAAA thz7 ¢ vty
p<005). old B4 EWE M macrocopas WG £71 vHE
Zhebgrol ¥&AE 7HE FAY ¥ YL A uFY + AU

39 Yoz FFE F AEEE ARMER Yol A B
23 75 B R gAE AE&L V1A BYE D celebe
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A 1208 QAIZD 30% Fof mu g A A BEHALS E
g g8 359 HZ olf AYFAAE Ad A% AA7 #
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Fig. 1. Day-times growth of estuarine cladoceran D. celebensis after jump transferring of various saline culture conditions
from control culture condition (20 ppt). Each bars and vertical bars were represents Avg, +SD of three replica-

tions.
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Fig. 2. Remaining cells numbers of feds (N. oculata) in the each estuarine cladoceran, D. celebensis culture tanks.
Each bars and vertical bars were represents Avg. = SD of three replications.
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Fig. 3.

Microsetella norvegica, Oithona brevicornis, O. nana, O. simils,
Pseudodiaptomus marinus, P. inopinus, Sinocalanus tenellus, Ti-
griopus japonicus, Tisbe sp., & B& %o°] it} (Kitajima 1973;
Omori, 1973; Sekiguchi, 1978, Fukusho et al, 1980; Theilacker
and Kimball, 1984; Jung et al, 1998b; Jung and Rho, 1998; Park
et al, 1998; Jung et al, 1999a; Nanton and Castell, 1999; Jung
et al, 2000a; Jung et al, 2000b). Leju}, satole] S A #
AN AHECGE Ho|HE £ LHujo} A HolPEZ o
37 AP e AP T 48 gy A7 dA HAHA
of st=d A diF vt XA vl A JHEE £ F4
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Fig. 4. Remaining cells numbers of feds (freshwater Chlorella
sp.) in the each freshwater cladoceran, M, macrocopa
culture tanks. Each bars and vertical bars were repre-
sents Avg.+ SD of three replications.
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nabe et al, 1983; Kuroshima et al, 1987)& ©hA] 7|54 E8j2
D. celebensis®] 14 A oA AAsA k7] JM e GFFH A
HANA e HolAE 7tX HFo] olFolAor driu A4t
olgd, Bt Eog Hu UL oY 15 7ed B8
71 9% 7le AL g4 AESH 7z dFE AL Y
ojor & Zlojt},

5 0 kY n ) ki) k1t an
Times'in

Short-times survival responses of estuarine cladoceran D. celebensis after jump transferring to various saline condi-
tions from control culture condition (20 ppt). Each bars and vertical bars were represents Avg. = SD of three replica-
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