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Life History and Morphological Responses of Daphnia similis against Chemical Compounds Exuded
by Various Cohabiting Animals and Triops longicaudatus in the Rice Paddy Ecosystem. La, Geung-
Hwan, Eun-Jin Han, Doo Hee Won', Jeong-Hui Kim, Jyoo-Ri Jeong and Hyun-Woo Kim* (Department
of Environmental Education, Sunchon National University, Suncheon 57922, Korea; 'Doohee
Institute of Ecological Research (DIER), Korea Ecosystem Service Inc., Seoul 08506, Korea)

Abstract The aim of this study was to assess the interaction between Daphnia similis and various
organisms related to the rice paddy ecosystem. We selected several organisms that are likely to prey on D.
similis and evaluate predation rate as well as responses of D. similis to the chemical compounds exuded
by these organisms. As a result of predation experiment, larval dragonfly (Anax parthenope) and Triops
longicaudatus were clearly shown decreasing abundances of D. similis. Especially, Triops longicaudatus was
observed higher feeding rates on D. similis than larval dragonfly. Chemical compounds from the vertebrates
such as fish (Misgurnus anguillicaudatus, Pseudorasbora parva, Micropterus salmoides) and tadpole of frog
(Rana nigromaculata) did not affect the life history of Daphnia. However, a potential predatory fish P. parva
induced significantly longer tail spine in Daphnia. In addition, among the invertebrates (7. longicaudatus, A.
Parthenope, Micronecta spp., Palaemon paucidens), chemical compounds exuded by 7. longicaudatus induced
shorter body and significantly longer tail spine in D. similis.
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Table 1. Test organisms and concentrations of their chemical compounds on the D. similis. Size indicates total length of body, and in the
case of P. paucidens, length of antenna was excluded. Asterisks indicate the animals for predation experiment.

Type Treatment species Habitat Size (mm) Test concentration (ind. L™")
Misgurnus anguillicaudatus Stream 65~70 0.1
Vertebrat Pseudorasbora parva Stream 45~50 0.5
ericbrate Micropterus salmoides Reservoir 150 0.1
Rana nigromaculata tadpoles* Rice paddy 30 0.1
Triops longicaudatus* Rice paddy 40~45 0.1
Micronecta spp. Rice paddy 2~3 10
Invertebrate Anax parthenope larvae* Rice paddy 20~25 10
Palaemon paucidens Stream 30~35 0.1
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Fig. 1. Predation rate (%) of D. similis during six hours with co-
habiting organisms.

160

@ 140 A
=}
[]
<
> 1201
]
T
E 100
©
)
< 80 1

60 -

25
2
5
5 20
€
®
S
> 15 A
o
©
b3
€ 10 A
=}
z

57 \
X0 us oré (US o\e
co® M‘\sgum eudorasb M-\crop‘e <o0®
ps

Treatment

Body length (um)

Relative tail spine length (%)

275

£ g 27 H3) tha 2 S Yech 53] ujg
(2,403 um)9} FEo] (2,444 um) Q] IEHEAS A5 gS
o 2ol HlE) FEEHA 2 AAe] BEENeH, e
o] At AL TAA 4L vetdlch I3 diz
T (663 pm)o Al 7HE EokaL, &34 o] (684 pm)<t mlAtE]
(691 pm) @] FHEA A Le 2ot FARE F=E0%
o} oo} &a] Sl (736 pm)e} g0 (754 pm) BFehE
4 AgTe AR 71 AL Uehilon, o] 3 3
ol AT 942 ztolg Btk AT H$-
2 (22.7%)0 Bl m]ItE] (22.3%)2t &3 0] (22.4%)
A Wokd vhd 3Hgo] (23.6%) 2 YA (23.5%)
AT g 5L Holgioh AAH oz BG4S uf, FA
7ol &FolHe} o7 (u]e], FHgo] 9 wjA)9 3tshE
& AP of 7ol vis) 4 E4E &4 kol A

o7k Lh A7t walth FBolo] satEAL BHY
A AL BE Z7HIAE W, v et 2eg 5

FBRS Al 2Yul29) HABYL FAol urh F
R Z7H8 vhehh 9lek (Fig. 2, Table 2),
PHEZFEQAR U 23H)0| 2uT AFEL A

2ot AHoA diz29 SHE2 A7 571744 120

I Body @ Tail spine
3000 1000
2800 - E + 800 £
=
¢ b | 2
2600 - 600 B
C
o
2
2400 4 L4000 £
7]
=
2200 - 200 "
2000 - Lo
35
30
25 -
20
15
10 -

o\

I ot o

us (2 us
wisg!"™ eudorasbc‘)\,\'\crop‘er Tad®
ps

Treatment

Fig. 2. Life history (age at maturity and number of eggs at maturation) and morphological changes (mean body length, mean spine length
and relative spine length) of D. similis against vertebrate exuded chemicals (Misgurnus; M. anguillicaudatus, Pseudorasbora; P.
parva, Micropterus, M. salmoides and Tadpole; Rana nigromaculata tadpole). Error bars indicate standard deviations.
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Fig. 3. Life history (age at maturity and number of eggs at maturation) and morphological changes (mean body length, mean spine length
and relative spine length) of D. similis against invertebrate exuded chemicals (Misgurnus; M. anguillicaudatus, Pseudorasbora; P.
parva, Micropterus; M. salmoides and Tadpole; Rana nigromaculata tadpole). Error bars indicate standard deviations.

Table 2. Results of statistical analysis (ANOVA, p value) for the effect of vertebrate and invertebrate-exuded chemicals on traits of D. similis.

Life history Morphology
Type Treatment species

AM EGG BL SL RTL

Misgurnus anguillicaudatus 0.994 0.172 0.229 0.987 1.000

Vertebrate Pseudorasbora parva 0972 0.330 0.033 0.027 0.818
Micropterus salmoides 0.982 1.000 0.458 0.159 0.846

Rana nigromaculata 0.999 0.113 0.627 0.999 1.000

Triops longicaudatus 0.438 0.978 0.578 0.000 0.000

Invertebrate Micronecta spp. 0.438 0.887 1.000 0.999 0.997
Anax parthenope 0.001 0.989 1.000 0.356 0.219

Palaemon paucidens 0.994 1.000 1.000 0.546 0413

AM; age at maturity, EG; number of eggs at maturation, BL; body length, SL; tail spine length and RTL; relative tail spine length
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