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Reproduction of Water Flea by the Culture Conditions. Choe, Sung-Hun and Byung-Jin
Lim* (National Institute of Environmental Research, Incheon 404 -170, Korea)

Four species of water fleas (Daphnia magna, Daphnia pulex, Daphnia galeata, and
Moina macrocopa) were examined for the clarification of their reproduction with
culture conditions. The reproduction tests of water flea by the culture conditions
were carried out. For the comparison of the reproduction rate, five media (manure-
soil medium, DIN medium, M4 medium, EPA medium, fertilizer medium) were
applied to determine the best medium. Daphnia magna, Daphnia pulex, and Moina
macrocopa were appeared the best reproduction in the manure-soil medium at 20°C.
The lifespan and young reproduction were better in manure-soil medium than the
others. But Daphnia galeata was lived for 34 days in the fertilizer medium at 20°C.
The culture of Daphnia galeata was difficult to rear than the other species. In the
current study, the microcystin of Microcystis sp. did not particularly affect on the
survival of water fleas. But the lifespan was short and the reproduction rate was
low. Therefore water flea have a preference for Scenedesmus sp. than Microcystis sp.
On the condition of the feeding Scenedesmus sp., all examined water fleas appeared
to have the longest lifespan and the most young water fleas produced at any medium
and temperature as compared with the feeding the Microcystis sp. For the culture
temperature, the lifespan was longer on 20°C than 15°C.
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1) Daphnia magna
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Fig. 1. Reproduction of D. magna in each medium.
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Fig. 2. Reproduction of D. pulex in each medium.
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3) Daphnia galeata

Hulg ol 43 vl Fahoz 3 S 5
AR 4717} g ord w2 ol g3 ool 4]
t HF 8470A, Mav kol i B 145A 2 A)
7% stelet. o Astel olshuwl M4 ekale] A o] 3
MA LA o] @e Aoz velyt o} adult instar
ot 23)o]] E-3}sle] Al A o2 53]2] adult instar”}
QU WIEE o] T wleole] me} mapeql okl
d Aoz meln Tt o] 2L wEE o4 Wk
Ho A= 359 Fm=rt &3 F VL7 Tl A
A RAIe= 4270 A el sl e, FHA R L7
Zke] 71 EM|Z o] &7 wiFHeM = 279 Fk F 15
WA e A7) 7} "= o] D. galeata®] wiofe] 7] ¢k

oo X

P

il

e

< & 4 e (Fig. 3). &9 94 (1992)2 FF& HAY
o2 AN AL & A2E AFst] APl

oo

140 ]
_ 120 (=i
E oo | { a0 =
Z 8o ane 8
=S e s
L 40 2 £
= BT E % 100

o ] ?—:E_ i3
o)l ey EPs Manurm 1]
Modium
| = lils soaf —i=MNo. ol voung i

Fig. 3. Reproduction of D. galeata in each medium.
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Fig. 4. Reproduction of M. macrocopa in each medium.
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4) Moina macrocopa
AP oz @44 4Ad AA)E= M. macrocopa:
RS o] 43 wjokl s} EPAM el AL A 0] Tt

shof 5ol gl o] Mav)Flol A3 219, DINWYF
Hol M= 20U 7F L3I o]ell nldte] En]E o] &
gt i oFA o M= 35UE AESt o] wickdo] M &
Aoz AgE 4 e Aoz Jehyd. aw
Mavl o), DINWjefal ol o] JE7]7E Bt 22} 74, 78
A2l A7 7F DAy E o) Eu|E o]g-3t ul ofel ol A
138 AE AAskE @ S AAASE M4
wlokelo| A 7} @2 24.77) 47} WA ) o] DINwY
oozt EulE ol g3 el T KT 247
15.6, 19.77§A| 8] 7|7} A = At (Fig. 4).

o]8]3t A= =3ts] ¥wW D. magna, D. pulex, M

macrocopa’= EJH| S o] &3t ujckol o7 wjofsl:
AE7172 A A S SHAA T '

7
o
=

= 1
o) o)
o o



4 9l o]e] H|sle] D. galeatal H]EZ o] &3
ok A 1A &3A el AAES B9t A9 D.
galeata:= Kubx o 2 wjefslr) 7} Tabslgl om wjofr)
b Fdke] A7) Rl AdHes g ARAE

ol mla vk

2.9 w44 54

1) D. magna
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Table 1. Results of D. magna culture in manure medium.

Food material Microcystis sp. Scenedesmus sp.

Life span 69 days 128 days
Total number of young 99 588

No. of young per brood 10.1 26.7
Instar duration 5.8 days 5.5 days
Total instar 13 times 25 times

Table 2. Results of D. pulex culture in manure medium.

Food material Microcystis sp. Scenedesmus sp.

Life span 33 days 38 days
Total number of young 152 196

No. of young per brood 21.7 24.5
Instar duration 3.4 days 3.6 days
Total instar 9 times 10 times
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3) Daphnia galeata

D. galeata® 20°Ce]|*] Scenedesmus sp.& Ho|Z A)
F3HA 5520 wickH oA whekat A}, vl E o] 83
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M= 6 vlell ARz Z3l3]t (Table 3). o]of] ®]3] M4
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Scenedesmus sp.2 A F3 74-$-¢ Microcystis sp.=
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Table 3. Results of D. galeata culture in manure medium.

Food material Microcystis sp. Scenedesmus sp.

Life span 6 days 34 days
Total number of young 0 42

No. of young per brood 0 8.4
Instar duration - 4.4 days
Total instar 0 time 7 times

Table 4. Results of M. macrocopa culture in manure me-
dium.

Food material Microcystis sp. Scenedesmus sp.

Life span 28 days 38 days
Total number of young 49 138

No. of young per brood 9.8 19.7
Instar duration 3.9 3.1 days
Total instar 7 times 9 times

sp.2 Hol2 A Z3 A= 77t 28,21, 2897+ AE3}
o] Scenedesmus sp.& A Z3 A2 AYE7|7}o
ot At oell uls] A YAbFS A zfelE B
RET 20°CollA H|EE o4 wjofedz} EPAuF
A= AHA AJAke] A3 glolont ER|E o] 43t vk
ol DINw®]oFe] @ M4r] ek} o]l A]= Scenedesmus sp.=
o|& AlFd A9 77 138, 78, 74ntE]e] NAE A
Abskglem Microcystis sp. & Heol=2 A3 Z¢-& 7
49, 18, 49=}2] 2] /fA= AJAFsle] Scenedesmus sp.
o)z ALgahs Aol WA Sl & & ded
FoAM = EuE o] 43t vk B2 {E Holn
Algshs Aol 71 o] S &lslsitt (Table 4).
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ou} 20°CellAM= Zb7t 23, 14 Fol AEdIAS ]
£ o] &3 v FY ol A= 15°Cell A 39U 7F 20°Cell A 98
A7 QL3 7 2 Az Bt o= A&7
et AAEE o A= vlEE o] &7 ok} EPA

wjofol o A= L xo] wE A E7|7ke] thex B3}

EER

ek

Hzl

Table 5. Characteristics of water flea reproduction accor-
ding to the temperature in various medium.

Man-

Test Ferti- EPA

species Temp. Parameter lizer ure DIN M4
.~ Life span (days) 3 3 39 62 57
15°C
D. magna N_umber ofyoung - - 101 97 -
20°C Lifespan(days) 23 14 128 41 46
Number ofyoung - - 588 69 133
15°C Life span (days) 3 3 30 74 58
D. pulex N.umber of young - - 47 133 71
20°C Life span (days) 7 7 38 35 36
Numberofyoung - - 196 55 70
.~ Life span (days) 3 3 30 30 48
15°C
D. galeata N.umber ofyoung - - 12 5 13
20°C Lifespan(days) 34 7 27 7 21
Number ofyoung 42 - 15 - 29
15°C Life span (days) 3 3 30 30 30
M. macrocopa N_umber ofyoung - - 39 21 15
20°C Life span (days) 5 5 3 29 21
Number of young - - 138 78 74
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WALl ukshed AAe] Aol Sels] We o
Q9. B3] Hul g ol4at wjerale] A 15°Cell A
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T Fu]E o] &7 wickel, DINwiFY 2}t M4w) kel
ol A wieFgt 79wk Eel wel vha Aol gle
v 2F 30 o]t A3 20°CREE 15°CellA
A%7\7ke] Bhas B 7 Aoz vehykeh DIN ok o
= WoFE AL 20°Cell WlE 15°CelA wiekalal g
o A§7)7ke] 2u] o]} A1 (35:74) A YAk
oA 2w oA} BT} (55:133). 20°Ce] FHu|E o] &3t
Wl oflol A 15°Coll wls) AELS7) 8 o Ao

¢

N



A RS o au] A Aol7) o] oA L

7} FE45 AR st Ao = e vl
A& & 4 QST ool mlE Mauj Fd ol A= EPANY

ool s} viR7}A 2 20°CH TR 15°Col A o o)
Assiolont A A A Sl Ao
o emelMe] AAUA} DAL HAT 5 A
o Wb D. pulex 20°CS] Hu]E o4 wjoao]
A st el b EHEYE & 4 A

3) Daphnia galeata

EAR T R s e E mf—} 043 wjeyel )
EPArFR | M= AEZI = Z3 JHARALE $sio
GeAl A A ARl 509 sta
grsrort maviealel A b 7) 489& A&kt A
E717ke] Fhot MARALE A Aoz Hgl=d Ah
A A 7hg W wjopel e Eu)F o4k wjokelo
2 F JhA B 42vE]el] 2 ol H]3] DIN
W FRe s 2= AE7|Z o] Bzt A A4
£ 15°ColA} 5ute), 20°Cel A 15vlele Abka AAE

B} whgtr] D. galeatax 20°C2] EH]E o] L3
pofel A vjegels Aol g mRAYE & 5 s

4) Moina macrocopa

g 2959 oAz ves oe Wl
EPAH| S}l o M= AE7te Fa AAYAIE e
A Al ol Fd el A o] AET 7 30U 2 2ARA AL
o] 7|zHg<t WA JHAE 21~28viE]iom EH|E
ol g3t wjoal st Mavjofalel N E b we 28w} )
NA 7 B = e} o] wel M. macrocopats 20°C2)
Hu)g olga wjoel mx Mavjeflo] 1Y FE
71 e] FelE -

AubA © 2 Scenedesmus sp.2 7 o] & A}2-3}e] 15°C
s 20°Col A} of e} FhA wjofel e wgkEa AWE T
Az} 15°Col A ek 20°Cel A Hjokale Aol o &%
A9+ & 4 sk 53] Scenedesmus sp.& T o] 2
Agato] 15°CoIA HulE o] 4% waloz W
ZA 3}, D. magna®] AZ&7)7He 394, D. pulex:= 30¥ =
D. magna®] AE7]7ke] v Zgler, 20°Cell A 2] wjj ok

o]A= D. magna’} 1289 E3F AJ=3}9l 1, D. pulex:=
389 ok AEste] 94 20°Col M9l Wpel o w3}
UKk =3 AE7|ZHEEe] A A 15°CellA
= D. magna”} 1017]A)], D. pulex:= 477} A &3 2 20°Cel|
A]+= D. magna’} 5887))|, D. pulex?} 1967]A]2A]
A 15 CrEhe 20°CA A e o) | B A%
E 2+

=z

213

2

Sl B 5o wl etz wh AfAl AAEAE
kA FH wjFd 271E =257 S8t wWigzAl
o w2 Eu=9] MAYAEAL FAFSISIT) Daphnia

magna, D. pulex, Moina macrocopa: E|8]Z o] &3} uj
peloz woksh Aol ARV AA WY 4 =9
ANA M &3t £9kow D. galeatar: oleh= HE
HEE o]83 wjokMor] 7}& AAEo] =it} D.
galeatal= AuP" o2 wujcke] ojzjgom wjokr|7t =
°}94 A7) A= Aol Qg wieFAlel At A o]
TH i Z:—?r Microcystis sp.2] microcystino]|2}=
]i-cr]— o:]aj Ag_—o]]ﬂ] xlz\jz%o oé)go]:
geizlon 2 AdedE BHE
SIRERER tH%HA £ =40 o] A epin
g JxF Microcystis sp.& g2 E¥=

A o] AFoz AL ko Mlcrocystls sp.=
Jtg)elA Ao s Ag oz AE7| ko] ek
om JhA AAHE= 2ok} Scenedesmus sp.B o] 2
5] BRo} A Fh) 4
glo] Microcystis sp.& o]z e Z$uch 427
7ol AT AALASE Bk 7 B S 20°ColA
ot o AE7|ZEe] A3 v w2 AHAE HAE B
B% wjope 15°Cue} 20°CF WAgte] SelH Tt o
3 ZA3x= =9l E o] D. galeata®l M. macrocopa
L oERg o83 479k SAAYe] ALl

o }m
3 :{O

l° m{m

)
)

f

22
+

an

R R O

3L L
’5—'—'6{1‘ o‘T‘L_

o]g]Lo] W Foln 7] AML3}1 9)= D. magna
9} FWME RE3}T 9 D. pulexS A3} 7o)

g8 Aoz Apmdoh

A E=H
Z:‘?J_il 1088, 3t AL BW SRl g A A5

z}ﬂz] E{P 2: 43-65.

2. 1007, +0zEYE 1T JEARAS] A

,1112551 AARA ) & 1A

.1999. B317] % |87 FAZAGA ] MEA o
8 3AzI= A A24, 2337 A7, 884-890.

Arthur, L. and Jr. Buikema. 1971. Oxygen consumption of
the cladoceran, Daphnia Pulex, as a function of body

o
o

b

N

oL 0
l” 2 ok



214

1]
0x
ra

size, light and light acclimation. Biochem. Physiol. 42:
877-888

APHA. 1989. Standard Methods for the Examination of
Water and Wastewater, 17th edition.

DIN. 1989. DIN 38412 Teil 30, Deutsche Einheitzverfahren
zur Wasser-, Abwasser- und Schlamuntersuchung.
Elendt, B.P. 1990. Selenium deficiency in Crustacea-An
ultrastructual approach to antennal damage in Daph-

nia magna straus, Ph\rotoplasma, 154: 25-33.

Kim, S.\W., K.I. Yoo, and C.l. Choi. 1994. Prelimnary note
on the biology of a freshwater cladoceran Moina irrasa.
Korean J. Limnol. 27: 285-290.

OECD. 2000. OECD Guidelines for testing of chemicals:
202

Peter, R.H. 1987. Daphnia culture. In Daphnia: Memorie
dell'istituto italiano di idrobiologia (R. de Bernardi et
al.), Vol. 45.

Schram, F.R. 1986. Crustacea. Oxford Univ. Press. New

. olud x|

a0 oi—

York. 606p.

Urabe, J. 1991. Effect of food concentration on growth,
reproduction and survivorship of Bosmina longirostris
(Cladocera): an experimental study. Freshwater Bio-
logy. 25: 1-8.

US Environmental Protection Agency. 1985. Methods for
measuring the acute toxicity of effluent to freshwater
and marine organisms (3th edition), EPA-600/4-85-
013

Yoo, K.I. and H.W. Nam. 1996. Changes on growth and
reproduction of a freshwater cladoceran Moina irrasa.
Korean J. Limnol. 29: 379-386.

Yun, K. and W. Kim. 2000. Development and reproduction
of Eucyclops serrulatus (Copepoda: Cyclopoida) in the
laboratory culture. Korean J. Limnol. 33: 1-8.

(Received 15 Apr. 2003, Manuscript accepted 30 May 2003)



