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The Effect of the Food Concentration and Predator Density to the Distributional Pattern of
Daphnia. La, Geunghwan, Hyun-Gi Jeong, Hak-Pyo Kim', Mann-Kyoon Shin', Hyun-Woo
Kim? and Gea-Jae Joo*(Department of Biology, Pusan National University, Busan 609-735,
Korea; 'Department of Biological Science, Ulsan University, Ulsan 680-749, Korea;
2Department of Environmental Education, Sunchon National University, Suncheon 540-742)

The effects of food concentration (Chlorella vulgaris) and predator (Pseudorasbora
parva) density on the distributional pattern of Daphnia pulex was evaluated in
observation chambers. It was found that in the chamber with higher food concentra-
tion, Daphnia began to aggregate and formed tighter swarms. The close distance
between each individual and distance from the center of swarm were observed in
higher food conditions however, this distributional pattern was not seen in the
chamber without food. Thus it suggests that the food is necessary for the swarming
behavior of Daphnia in natural habitat. The swarming developed regardless of preda-
tor existence and the predator density did not affect swarming pattern of Daphnia.

Key words : Daphnia, behavioral response, food concentration, predator density,
distributional pattern

AR ofel R TAA2RE AT HuE
A Wz ABHEE S0 LAY ¥ AT AE
& Fol7] AT SID Yol Yehd A5
Folol S5k EUERY Yol AAs) Be 7
3919 FAT Vo] o] FolAE A% Fej3bA Pois)
RN ESER P EBJRES PERE S
HAE 2Fsh= PEIA velz FEo} (Tollian and
Harvell, 1999).

A5 olo] T Helz BARFE ¥ ekl
AiHoz Aol ¥ B2E Johd A3oz olF
S 9E F A AEste T 08 A
Rasil m3oe oFam wolg A A 4
%] o] F-& vFepi ) (Stich and Lampert, 1981; Ringelberg

and Van Gool, 1995). o]2{8 wlo]del= EAA}e] FF
9 A W Y 26l g Aolss Yl ol
(Barry, 1990)8} w2 QESH ol i)
£=A) (Dawidowicz and Loose, 1992a)3} = ole] R=
(Dawidowicz and Loose, 1992b)¢] F4 A|gtogle=w z}
a9,

ko] ARl o5t D. longispina®] 7-¢- 35
oM FH: 4,00071A L oo ¥ =R R
% 3} (Kvam and Kleiven, 1995), D. hyalina lacustris
(Davis, 1985), D. magna (Young, 1978) #1t oz} Bo-
smina longispina (Jakobsen and Johnsen, 1988a), Mo-
ina affinis (Ratzlaff, 1974), Dioithona oculata (Buskey

and Peterson, 1996) 5 t}2 £9] |47 9 Q4Fd=

* Corresponding author: Tel: 051) 510-2258, Fax: 051) 583-0172, E-mail: gjjoo@pusan.ac.kr

— 352 —



Daphnia pulex2| 2% |48 353

FAH S olF M 2FH TUE BII} obd BF
A FelgA o] EA T3 2 A}l 93t )4
9 FEE FAaAF B ozt Al AA|, A7)
71389) F7kebe olAe] v Aoz UdA g
(Hamner and Carton, 1979). 7]&2] dFrs= Rz 9]
EAE 7R o 53 33 BxE ] e A Sl
T oH g Rojdlgl e ¥ Exda I 2 S ¢
Aol #A3 AR T3 AgE v|Feisich gy 2
AFA M 7129 ATl "]‘J‘lﬂ‘ﬂ\_ T2 BA #
& Ao vl Xz, B AT 7 A7 71
2 233 =E RAE 2] HF4Q A A4
%813}ed Daphnia pulex®] B-XEA]o] Holex ‘3‘! Z
AR ool ol ekt W3k A smx) o
At

D. pulex= &Aool =3
B3 o]oll A (9] =: 35°3332.43”,
23l Aoz nE AR 25 Y °V‘}
A4 (9= 35°31'33.33”, A= 129°15'22.38")
2} ojz}eloll Chlorella vulgaris (Bold’s basal media /\]-%-)
€ Holdoz wickaiadnt. wickr] Aol Ax" 2w
o] 43t 2% 3,0001ux, 2%+ 20°C(+0.5°C)2 =43}
few PAFAE 14:1002 AReeish offel P
B 59 W3-8 BolF (Carassius carassius), ESAE
A8 | e) F (Rutilus rutilus) 2t ofJe} 214 Aq]
A2 AA YR @& o)AA o] B (Esox lucius)ol] 2]
M= FTEg o= 2 (Loose et al., 1993) D. pulexd] T
AR2A A W A7 S Joizhe] Bpo] (Preu-
dorasbora parva; A °F 6cm)S AREsLE )

AL v 279 59T =25, 2= 9 HYF) 5
dA AP AF 7do) AR AAEL FHF
L5mm, n=40) AR&-3t3vt. A2 712 14em, ¥
o) 22em, Bol 2emel HRLEE AT HolrE
9 olfe) U We 24 3318 wure AReglen
2E ARl A2E ANEE 45120 Bol 5wl
3t B2 EXL Hr1sl7) st C. vulgaris7} ebi
224 0.0mg CL}, 04mg CLY, 1.0mg CL'2. 3%
600 mL2] A 4] o7} w7 ALz 407Hiﬂ—°4
D. pulex® Y1 35 F<¢ & 63 (4A)7F 7)) ARS
o $74% Bt oiHAos U AR C
vulgaris®] 25 BA3IGT) o] Fo w3 Rz EA
W= o 7o) wiAE ftoz s 5ehe wholule (U3
7] $2olF)o] fUEE= ¥ 2 (Loose et al., 1993)‘—‘:‘;"; 3
#siel Aglel e WA 4 At LATE Histe)

) Sisled B 240 ol FANA FEelE Ao

%4 1m w|ghe) 43
74%:129°15 8.51")

[0

) rl.i He

i)

F

o 3pgeel] 5HA Lo WxE 24X)7F £t xFAA o
7 ARleE FHlElw ol F AEes 045um AE=R
£ oAz o3 & A4 ABeE ol gte] 34
3 FRole] Wxrt 77} 0.0, 0.1, 0.5, 1.0 18] 5.070
A L HA shs 2E 24 Ledd wols
%2 1.0mg CL'2 243 & 4071419 D. pulexS o]
F Aeert 27 fFZpze] W HolFgmed Higt &
2543 9T whie = 245

Hols} ZAAe] T RLEAS Wste Frbsr 9
W AbzA Bpze] LTS 2044 FF y Ha
7kl HEF 2254 (MD: Mean Depth, cm), 25 7| &
ol 7M1 x, y & ko] PEorRE RxAe] FAA
= A2 3 F 7 ALk ARE 9ad 22 AT
7z 4A 72 A= (DC: Distance from the Center, cm),
HE5x W] 407A7} 7R e 2281 e
2R F AAlel o3t 397MA ke AH=E Ay
Hag =E NAETe] HFA<e 712 (DI Distance
between Individuals, cm) 18] 37 #Fpz0] HAL 47
oz FRAI(FYF HH: Tx105cm) 2t F3o ¥
23 AL 22 A4S wofEly] $3] Pl(Patchy
Index)& AH&-314 T}

Pl T e el A )
2 AoEE Pl(Lloyd, 1967)= Ztol 1t} & A% 3
2] ¥ (patchy distribution), 14 73-¢ 919 B (ran-
dom distribution), 139 %S AL F% EF (even
distribution)2 A LFt} Holxx 9l o]F "Wxe wh
£ 7 A4 Wk QUEAHEAE AHe5o] 2H o
o}

D. pulext Hol%x%7} 0.0mg CLY o} #A&ASxo
7 A B2l 10.28 cme] F-¥E3hg] o Helgmr)
0.4, 1.0 mg CL'2. Z7}s}HA MD Zte] 12.03 cm$}
12.17em2 oA AFgste] Exslgd oyt A3 #-9
A& ehx]| ekero)(Fig. 1a). B Algle] AAE ol
%= C. vulgaris®] €t4® o 2 (Strathmann, 1967), 0.4
mg CL1¢} 1.0mg CL 2] HolxxdA] XZ4HF= AA
A wm= WA o] 715381 A) 9 (Gliwicz, 1990) B Al 3§ o)A
Holyzo] Walel] wE A

% 9 37 Bxe JepdH|
otovz Holxwels 272 D. pulex FE9] x4
Alel] A& Al F8E v|XE 29le okl Aeg Alg

5.
Holzxd| w2 PIE Heolxx 0.0mg CL|A 1.25
2 7P Wk welene) 27k Hiiel BAH 52



14
a
—_ 12
g
K
g
& 10+
=
g
<
QL
= 8 -
6
2.0
b

1.8
o
<
£ 1.6
£
= 1.4
a,

1.2 - [

1.0

0.0 0.4 1.0

Food concentration (mgC LY

Fig. 1. The mean depth (MD) and patchy index (PI) under
different food concentration (mean+s.e., n=18).
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Fig. 2, The distance from the center (DC) and distance
between individuals (DI) under different food con-
centration (mean=+s.e., n=18).
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Table 1. The four indices of D. pulex under different pre-
dator density.

Predator MD PI DC DI
density

(Ind. LYY Mean SE Mean SE Mean SE Mean SE

0.0 12.18 0.85 1.76 0.10 5.11 0.41 8.04 0.40
01 11.98 0.45 1.82 0.10 5.35 0.30 8.41 0.30
0.5 13.74 0.46 1.68 0.12 4.85 0.28 8.08 0.37
1.0 10.99 0.52 1.38 0.08 590 0.31 8.74 0.36
5.0 12.75 0.56 1.59 0.10 5.37 0.28 8.34 0.31
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