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2 gToas A& shiliK(nature mixed culture)o]2e= 718 o] 83519 sl E ARt AE3ssln
AJEGRFFTAA sFEold] Roje FAFHo® APt AE et AdTHudTzed E8E &
FABA nAAEL 25 345018 2™ 11 Fols Detonula pumila, Nitzschia sp., Fragilaria oceanica, Chaetoceros
curvisetus, Stephanodiscus sp., Chaetoceros decipiens, Chaetoceros sp., Thalassiosira rotula, Eucampia zodiacus,
Diploneis splendica, Nitzschia longissima, Surirella cuneata, Asterionella glacialis, Nitzschia spp, Chaetoceros debile,
Thalassionema nitzschioides, Nitzschia closterium, Skeletonema costatum®} Licmophora sp.8} & TE57} 19%, Euglena .
sp, Gonyaulax sp., Pyramimonas sp., Protoperidinium sp., Eutreptia sp., Parapedinella sp., umdentlﬁed micro-flagellate,
Gyrodinium sp., Scrippsiella trochoidea, Gymnodinium sanguineum, Chrysochromulina sp., Gywmodinium sp., Prorocentrum
triestinum¥} Micromonas sp.9F & HEEF7} 14% 781 159 HEF0 2 Mesodinium rubrum?} THEE S
o} &8, B AE F FolA BREF Q] Chrysochromuling spi= ARS7IZE B9 35315 osh &
A ok A F 10dARE Aol gH o A rhesisivh

We were successfully reared young marine ornamental larva fish in a unique process of microalgae blooming
culture tank. The marine fish larva was grown and survived in this method. Generally, we called this method
as natural mixed culture. Observed planktonic microalgae were 34 species with 19 diatoms (Deronula pumila,
Nitzschia sp., Fragilaria oceanica, Chaetoceros curvisetus, Stephanodiscus sp., Chaetoceros decipiens, Cha-
etoceros sp., Thalassiosira rotula, Eucampia zodiacus, Diploneis splendica, Nitzschia longissima, Surirella
cuneata, Asterionella glacialis, Nitzschia spp., Chaetoceros debile, Thalassionema nitzschioides, Nitzschia clos-
terium, Skeletonema costatum and Licmophora sp.), 14 flagellates (Euglena sp., Gonyaulax sp., Pyramimonas sp.,
Protoperidinium sp., Eutreptia sp., Parapedinella sp., unidentified micro-flagellate, Gyrodinium sp., Scrippsiella tro-
choidea, Gymnodinium sanguineum, Chrysochromulina sp., Gymmodinium sp., Prorocentrum triestinum and
Micromonas sp.) and 1 ciliate (Mesodinium rubrumy) in this culture tank. Dominant microalgae were Chrysochromulina
sp. during the larval rearing periods. Blooming condition maintained continuously and stably from 10 to 60 days
in this microcosm.

Keywords: Chrysochromuling, live food organism, microalgae, microcosm, natural mixed culture

*Corresponding author: jminmin@nfrdi.go.kr



2 AR - Q8A - FEE - oE -

M

T

ol Fel QlEa A golr 27] Holz AN EF
AEL IA AEEHIEY FEEFIECE TR A9
o] AS AEERIES WSS FEERIES VI, 44
7171 93 B o7 o]g9t} 11 glgolie 2r|ARlE o
27 dige FEEPIRE HolE ANt s} 4, 2007; B
1z, 1999). o}HE A AAIY B8 A ZEH (rotifer)
9} del|uloNdrtemia) 28131 47 FAFTHCopepod)E 19} 2
2§52 o]g3ty Uth(Fujita 1973; Fukusho er al 1985;
Lubzens et al. 1989; Teshima et al. 1981; Yoshimura ez al. 1996;
A5 1998; 83 X, 1998; 78 5, 1999. 7 B, 1999).

A AAL A9 AdA g o]&EHe dEAR] HolE
Yo EEEHNE) 5 I LR (Copepoda)E A2]e 1A
e} denjoliz sk ElAA HolZA 27] XjojolA] T
4 g8k = gl ks Wl Fusic) siuEtd ZEEE 4
g 25 7199 SEZFFECE FgoliE dulY ridot
GHo] BlTA @& SAF FFof A48 Wil sfoklix
ot 0@ ol ZE|ME HolR o] F Sl 71Et A
9] glon, dejujo} GA] AukH R g} 2 4= gl 19
Fo] 930 Mashe BEolth(Austin and Allen, 1982). &, ¥
OIMER o) 4HE FEEHIAE & A IORHE sk #A)
A QAR SR ol el Qg Ibgels o]fHE ZEw
derjolg} T FEHOIGES FklA Hlohd o 27 4
of9] HojEo] & 4= girt. 7T F% A AuiAelx 9
o|AER o]gHE I¥rt X K RV WESL A7 A
7t gl digeel el 7] Aoy} HolWER HFH 07 o) §st
71 ojgigol Bg Ao et

a8k AA skl Bloid £EL FF 233 9FEE A
A=) Bgroli= oyl HolPES HolR o) g3dA 2714 7]
o} S SH3I= AU olefgt 2liEde] tislo] Graham(1991)
3} Paran et al. (1991 ol EAlsH= wlAZ=FS ¢ Feld
HR 25 (flagellates)”} Hol S AeiANA & & e 98
(Maeda 1985y F8-& oo} ghtha st3ith

SHE, A AYF O o]FoixE siro]e] UFHAHF oA
ZEFY geniol a8 IHEOEE ARSEHAAR] 4 oF
o gt Tae) o)FoiAa glon o] gelA] o] dAelx A
gt AAEZGuF o] o)A 1 Qled] BE dFelME &
VST (Mulmandeulgi)ghs §2 E2l71% g}

Azl WS oz o] &S] AYE IA Fo
, QF IRt @Y oS ojsle] AR o] FoiA
S golr}, AAEF M) 71RA WL AAsrE o

4 Fllol7l o2 A o)g TheEkeE U TR A8, &

BEAAEN 2 uAAEY FoE 2R AAETRGS

JAAF oz ApEA A AT w2 Ee] Bt Elofd o

Y glpold] Hort HE she Welty. &, A9 7la At

e AAFA ARelN APk Piolzta 28T = Atk
H

L Aol Az AN ol el HoldE viAgEAL] T
ZE olgsy] A3 71x AR BEIpA AAEINE 71

T - EEY - R - A8

& EY80 29 A AL ALY S50 o]
] U Dl2gE0] iR HOEE ol§d &
Y= 7] g5io] BAD PR F& BRAL F 248
2R

Moy

o

EH
=

AP AR SAEE 7R 530 om, A2 425 em 0] 130 em
o) oy FIHE ol £29 71 o 30 molYa 7
& F2Y 70% TEE FAEKIT e 24 vl Fise &
4 AFE JuiR ol gE o 18°C AT AV Ad 2
stolld vfkstdt. Sl AR HNE st AATE
HEZ ARSI T wAlRRe] AR FAE SR $8t Alb)
£ 5% AR WiTAE 10 gm’S iR V1l
g iR AR A2 dEE 55% o, A 9% oFY,
GEHE 1.9% mIRE 283 8 8% uIRhe R 8 AR o,
A5 diid ol vlel, vlgiE Fo] gEo] At

EHSHE WAHERE ZTEE v EY £ EFE Kim(1999)3
Kim(2008)2] Wl o2 HEZFZ F73IT Yamaji(1984)S) %
Hod F2FHE EHslsich 6% BEL 104870 A
o}FolFl=d 1 o SRS wHE Al FH 1084 o] %]
v A2 R e FAHIeH HA EgelME o] WY
<+ 104 A5/ 85 o] 71E JEE HolWEEE
He} demlohR FAE FolAd e BE5)] Wiech BEy
laAEe 4 YR FEs] Agsisih

2 1

AY el BEE vANENE A v|RFl 3
R THEF 231 vHERFelE TR g RS
3IFOE TR P, BEE A ES TR 195, ¥
BEF 145, AEEF 1505 A% 3450500}

#&Y vAE2FE FEF7) Detonula pumz‘!a, Nitzschia sp.,

Fragilaria oceanica, Chaetoceros curvisetus, Stephanodiscus sp.,

o

e

Chaetoceros decipiens, Chaetoceros sp., Thalassiosira rotula,
Eucampia zoodiacus, Diploneis splendica, Nitzschia longissima,
Surirella cuneata, Asterionella glacialis, Nitzschia spp., Chaetoceros
debile, Thalassionema witzschivides, Nitzschia closterium, Skeletonema
costatum, Licmophora sp2) 198, HEZF7} Euglena sp, Gonyaulax
sp., Pyramimonas sp., Protoperidinium sp., Eutreptia sp., Parapedinella
sp., 54 8 FoF W+ unidentified micro-flagellate,
Gyrodinium sp., Scrippsiella trochoidea, Gymnodinium sanguineum,
Chrysochromulina sp., Gymmodinium sp., Prorocentrum triestinum,
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Fig. 1. Variation of species composition of microalgae in nature mixed
culture.
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Fig. 2. Variation of species numbers of microalgae: flagellates (A), diatoms (B) and ciliates (C) in nature mixed culture.

Fig. 3. Variation of standing crops of
microalgae: total microalgae (A), flagel-
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nature mixed culture.
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Fig. 4. Distribution of microalgae in nature mixed culture: ciliate
(c/t), diatoms (d/t) and flagellates (f/t).
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Table 1. Standing crops (cells/mL) of flagellates on each culture days

LT - B

28

THAL T 2UAEE] £33k 102 B9 1346 cellsy/mL )5k ]
u}8 &¥ol BAE I (Table 1), Pyramimonas sp= B A4A]

F2UARE Fds1] 16£18 cellymLe] L A 571 BEH
SITH(Table 1). Protoperidinium sp-2 %744 & 24715 E] 54
AorA g HE& 7t $EE 9 (Table 1), Eutreptia sp.=
WieF 7HAL - 3AA Y 4dA A BEEHATH(Table 1) L2t
Parapedinella sp(Table 1)$} 5YZL 08 Figx|vh 3771 3 ©
2 U Fo} EF31 E¥ micro-flagellate (Table 1) 18]l
Gyrodinium sp(Table 1)2} 73-F-olli= 27 LS 4042 cells/mL,
125422 cells/mL, 45+12 cells/mL7} A& WA v]u)stA] F& #
XS, T-I 3 Serippsiella trochoidea(Table 1) Gymnodinium
sanguineum(Table 1) YA E 0 2ot falElgir)

offl AFefA A HFoR BAF ARERY F T
Chrysochromulina spi= W%k 717 & 44A5E] B2=7) &3t
of v WhE &2 FrkepaAl wie 74 5 1080l 4,339+601
cells/mIL7}A] S218199 0 (Table 1). 3EATF B2 Gymnodinium
spp.(Table D} Prorocentrum triestimim(Table 1) 718131 Micromonas
spTable )2} 542 Chrysochromuling sp.oll B1Esk] ¢ &
k=] 850 % BEE Chrysochromuling spis vl 7iA] &
447 43%2] FRFOE EH] ARSI 6YAdE 502%E
HAHA FAEo| FokA L 8UA o] FHE 20E ol 90% ©]
39 $HES A% A58k Table 1).

#4FE 2R FE F 24e A¥EY HEXRH
Chrysochromulina sp X8 A&A0)1 QPEQ &8 & B
= 5 BEE 4 gIgh 109 ] Wi & 213

et
By

do,

o)
O

:

o:
il

= g A
TER $4 F 24 09 Bxbspl 299 22 wB

Cl(Table 2).

3
e

n

[l

kol A wld HolAE A (community)e] AA Ho|BE
T2 719k AXSET 9low 1 AL AT, AAEE I8
I wARR 502 oA Hold o B HE & 9l
= HolBE S U 7Eo] Ha QIUhEIME, 1988). $HE,

0 1 2 3 4

5 6 7 8 9 10

Euglena sp. 0.3+0.5 0.6+1.1 17.3+2.515.0+8.7

Gonyaulax sp. 1.322.3 1.6£1.1 1.0£1.0 3.3%3.0 4.6+1.1 13.326.1 13.324.6 6.6:4.6
Pyramimonas sp. 0.6+1.1 1.0£1.0 0.6x1.1 0.6x1.1 0.6+1.1 4.0+69 12,0174 16.0+183 1.3:2.3
Protoperidinium sp. 0.3x£0.5 3.3+£1.1 13423 2.0£2.0 1.3+2.3
Eutreptia sp. 3.0£2.6 0305

Parapedinella sp. 1.6+2.8 28.6+12.7 4042.0 3242.0 2.042.0 5.3+4.6
unidentified micro-flagellates 0.6+£0.5 0.340.5 6.6+1.1 2248.7 76.6+31.3 125.3£22.0 110.6%122 120+21.1
Gyrodinium spp. 0.3+0.5 0.340.5 0.6x1.1 3.324.1 7.3%£8.0 80£4.0 213446 4534128
Scrippsiella trochoidea 0.3+£0.5 0.6+1.1 0.6x1.1 1.3+23

Gymmnodinium sanguineum 03+0.5 0.3%£0.5 1.3+2.3

Chrysochromulina sp.
Gymnodinium spp.
Prorocentrum triestinum
Micromonas sp.

2.0+£.02

6.6:1.1 75.34£7.0409.372.5 1990.6+366.1 2794.6+444.4 4338 6:601.9

4.0+3.4 2.0£34 8.0+4.0 146492  18.6+83  17.344.6
26323 1.3£2.3
1.3£23 1.3+£2.3
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Table 2. Standing crops (cells/mL) of diatoms on each culture days
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Detonula pumila 03405 0.6£0.5 1.642.0 3.6447 2.3%1.5 6.0x5.2 9.3+16.1
Nitzschia sp. 0.3+0.5 1.322.3 2.6+£2.3 46.6+16.1
Fragilaria oceanica 0.3+0.5 0.3£0.5 1.6+0.5
Chaetoceros curvisetus 5.6+5.5 1.0£1.7
Stephanodiscus sp. 2.0£3.4
Chaetoceros decipiens 03205 2.0+3.4 1323
Chaetoceros spp. 1.6+2.8 1.0+1.7
Thalassiosira rotula 1.0£1.7 2.0£2.0 2.642.3 1.3+2.3
Eucampia zodiacus 0.3+0.5 4.6+8.0 13.3+6.1 10.6+8.3 14.6£4.6
Diploneis splendica 0.6:0.5
Nitzschia longissima 0.3x0.5
Surirella cuneata 0.3+0.5
Asterionella glacialis 10.6+18.4
Nitzschia spp. 30.6+6.1 57.3£32.3
Chaetoceros debile 22.6+39.2 6.6+11.5 24+14.4
Thalassionema nitzschioides 6.6£11.5 26.6+22.7 1404243
Nitzschia closterium 4.0+£0 17.3%4.6 24x12.0
Skeletonema costatum 12+14.4 9.3+83
Licmophora sp. 1.3%23
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