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Grazing Relationship between Phytoplankton and Zooplankton in Lake Paldang Ecosystem.
Uhm, Seong Hwa and Soon-Jin Hwang* (Department of Environmental Science, Konkuk
University, Seoul 143-701, Korea)

This study was conducted to understand the phytoplankton-zooplankton trophic
linkage in Lake Paldang ecosystems (Paldang Dam and Kyungan Stream) from April
to December 2005. Zooplankton were filtered as two size groups (microzooplankton
(MICZ): 60~ 20 pm, macrozooplankton (MACZ): >200 um), and their clearance rates
and C-fluxes on phytoplankton were measured. Grazing experiments were
performed in the laboratory with the different zooplankton densities (0, 2, 4, 8x of
ambient density, n=2). Diatoms, such as Aulacoseira and Cyclotella were dominant
phytoplankton taxa at both sites. Among phytoplankton communities, total carbon
biomass of phyflagellates was much higher than others at both sites. Rotifers
numerically dominated zooplankton community, while cladocerans dominated
carbon biomass. Both phytoplankton and zooplankton density and biomass were
high in spring, but decreased markedly after summer monsoon season. Plankton
biomass at Kyungan Stream was significantly higher than that of Paldang Dam.
Zooplankton clearance rate and amount of C-flux were relatively high in the spring
and then decreased after summer at both sites. Seasonal change of C-flux was
similar to that of zooplankton biomass (P<0.001, n=7). MACZ clearance rate and C-
flux were higher than those of MICZ. Water residence time and physical disturbance
in summer appeared to affect zooplankton grazing on phytoplankton at the study
sites. Our results indicate phytoplankton were an important energy source for
zooplankton in Lake Paldang ecosystem. Furthermore, C-flux of plankton food web
is affected by not only biological components but also physical parameters.

Key words : C-flux, clearance rate, Lake Paldang, phytoplankton, trophic linkage,
zooplankton
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Fig. 1. Map showing Lake Paldang and Kyungan Stream.
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Fig. 2. Phytoplankton community abundance and relative proportion of major groups at Paldang Dam and Kyungan

Stream.
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r=(InN¢=InNg)/t
r=the rate of population growth (day™)
N,=final cell density (cells - mL™)
No=initial cell density (cells - mL™)
t=duration of incubation (day)
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ACF=algal C-flux to zooplankton (ugC - L™ - hr'?)
CR=clearance rate (mL - ygdw™ - hr'?)

A=algal carbon biomass (ugC - L™%)
Z=ambient zooplankton biomass (Ugdw - L™%)
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Fig. 3. Phytoplankton carbon biomass and relative proportion of major groups at Paldang Dam and Kyungan Stram.
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Fig. 4. Zooplankton community abundance and relative proportion of major groups at Paldang Dam and Kyungan Stream.
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Fig. 5. Zooplankton carbon biomass and relative proportion of major groups at Paldang Dam and Kyungan Stram.
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A AFEe] ok FIFHSteA MICZE] o 3HE-2 =

3.9~363mL - Lt -d?(HH# 159+133mL - Lt -d?,

n=7)% X33 MACZ: 18.4~87.8mL -L'-d ' (I+F

4354289 mL - Lt -dl n=7)2 el Ak A nl &

MICZ: 1.6~217.3mL - L' -d* (FF 41.8+78.7

mL - L™t -d? n=7), MACZ: 33.4~426.4mL - L' -d™? i3 A FAME EEZHIES ofIES

(B 170.2+134.4mL - L' - d7H, n=7)5 et} o Adfd+ A 3 v n|s=gk Helel 3l
ABEZRTEA] EEZFIES 29| C-flux: 79t Sich(Table 1).
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o} ARl Yebdet (r=0.855, n=7, P<0.001, Fig. 6). EETE (MACZ: 824579 AR &35 EEHZ

gigte| A} MICZel w3t C-fluxi 0.04~0.44 pgC - EMICZ: 57 Bt F83 J&E o) ol W3
“ehrt (5 0.172+£0.17 ugC - L7t - hrt, n=7), TEETHIEC] A v AT R w2 AR
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Table 1. Comparison of clearance rate (mL - L™? - dY) and C-flux (ugC - L™ - d™1) of zooplankton on phytoplankton.

Predator Prey Clearance rate C-flux References
MICZ (<200 pm) phytoplankton 1.1~22.6 Akiyoshi et al. (2003)
zooplankton phytoplankton 0.3~11.2 Carrick and et al. (1991)
zooplankton phytoplankton 2.1~264 Scavia and Fahnenstiel (1987)
MACZ (>200 pm) phytoplankton 1.2~70.0 0.03~8.77 Hwang (1995)
MICZ (40~200 pm) phytoplankton 2.4~275.5 0.05~19.60
zooplankton phytoplankton 2.3~184 0~264.4 Hwang et al. (2004)
MICZ (<157 um) phytoplankton Avg. 151+262 Kim et al. (2000)
MACZ (> 157 um) phytoplankton Avg. 22+65
zooplankton phytoplankton 3~224 Keckeis et al. (2003)
MACZ (>200 pm) phytoplankton 18.4~87.8 29~235 This study (Paldang)
MACZ (>200 pm) phytoplankton 33.4~426.3 4.6~348.7 This study (Kyungan)
MICZ (60~ 200 pm) phytoplankton 45~36.3 1.0~10.6 This study (Paldang)
MICZ (60~ 200 um) phytoplankton 1.6~217.3 0.24~54.5 This study (Kyungan)
THoey Aoz 2 Wrex AEEHFTEN < Hxe} o3k Aulacoseira spp. 2] F74d ] 89 ]
At A2 kEE 2 4 QI (Kimetal, 2003), oz Fo) A A4 gel 2 QYL w3 Aoz AlrEL) A
olall MICZ2] AA)2 MACZel| 23 ez I3 =7 457 FAA A4 de fFF R =5 AE
2 oks] x] 7] W] E o]t} (Burkill et al., 1995). 3}x]qt 12} AJAFE o] ©]2 Jolx] = =2 (Kitchell and Carpenter,
Keratella cochlearis®} Brachionus sp.7} Zsiets} 7 1996), 8 o] 3ol HelHA A3} W A AHF=E <
PN 7 2/ Fostel e e AXstel, BYUS o) HBEFIE AR W vehd Aoz 34T
o4 64, AcHelA: 4ge] MICZe] W3 CAlut 4 gler ojd me} #aEnc Ydos ke MIcze)
MACZ2} W58t velydt). o] A= MICZ7} MACZ A o] vebd Aoz shetdn.
Boh w5 AAaeL PR 34 wEd A9 A ERFIE ol o] A2 AEIA 29l ooz
Al Feg 4AA7L B 5 Qe AN MACZ  SAle) BelMel zhgel s dEe e 4 U
Zo) 7} 23 AA A= Daphnia sp. 22 A 245F 4 (David et al., 2000). &3] I35 AefA A 2 EZg=
o JEEgaEel td MACZ AlAle] Fege B E-5EED 4 WA sl 2l gl U
b+ BRANE ool A A7) 90 Gibert, 1989, W Aow RS (Fig. 8) £AIT FL 7 Aol
Wickham and Gilbert, 1991; Pace and Vaqué, 1994, Al C-flux$} 7}9-= Ahksl Adke Jepich 71so A
Brettetal, 1994). & §41& 7T o}zhdal g 3= 4l 9" Bl Cluxrh 17 vehon} Zhg-eko] goln]
s}l e BAL sz S2REg oo addos 7] A#bels 66l C-fluxe] 7H4as Bolw Ho) 7Fs-=k
AEETIES] AEFS 243 (Dawidowicz, 1990), < vehd 8del= Cflux®] a4t A &=HA Hazgk
=3 AARE el AAS 53 A e A < vehdlldh 8¢ o] F 7122 AHEWAM AeE & F
F d3lE AHHY P EFFES AT+ Y 0= AR Cfluxs B 71SE SEel w)A
(David et al., 2000). & ATl = A7) AAmgel  Ax T 7)o 2 Foz P 12940 7
w 7 vehis 7] 4%2] CHuxg 71531 B~o3F F<loll et
BEYaEs) JeEgarde] A Are  wd desh Cflue] A AR oiF o F A
7&%3@21 AL deF el o dFE wEn 7 e vehA] skt
(Pirjo et al., 1999). & AFelx AdjHez w2 % T F Al A2 QA3 HfRe s
27 vl A (& 5 2002) Wl ¥ 9 £99& AAA =7 (Stanley et al., 1997), Folt)] A
ABEZYaE yEgo] GXHo|, TEZHIEL] AA] <3 (Johnston and Naiman, 1987; Holland, 1996), °J ¢}
go] A= =4 Jeldt AR} 93 Al 7w =%l (Quintana et al., 1998a), $~AefA] A (Dickman,
Aoz W) AeEgdaEe] $74 2 Uwsk  1969)% Az MSATIE ARE AbAE 4 ek 2

12} Ake] 34 ubed gho) (Perissinotto, 1992; Landry AT = 8Ue] A F7}0el 23] 4Ae St A
et al., 1994; Ward et al., 1995). S} eltoA] MICZS] = )7} w&}1 (Keckeis et al., 2003) W w32 Q13 A FA
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