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Abstract - Phytoplankton and zooplankton communities were investigated from 8 weir sites of
the Nakdong River system to provide basic information on plankton community after weir con-
struction and to estimate its effects on major water quality parameters. The relationship between
plankton community structure and environmental factors was analysed with CCA (Canonical
Correspondence Analysis). Theresults suggested that discharge and total phosphorusand nitrogen
concentrations are important factors determining the phytoplankton species composition. For
zooplankton community, the difference in discharge between September and October induced
different distribution pattern of zooplankton community with more homogeneous distribution
with extreme dominance of rotifers during the high discharge season. Chlorophyll a concentra-
tion representing phytoplankton biomass has been suggested as the main environmental factor
affecting zooplankton community followed by COD and total nitrogen concentration.

Key words: zooplankton, phytoplankton, dischar ge, species composition, CCA

* Corresponding author: Kwang-Hyeon Chang, Tel. 031-201-2977,
E-mail. chang38@khu.ac.kr

(©2013. Korean Society of Environmental Biology.



Plankton Community in Weir Section of the Nakdong River 363

M

rhu

THIES ALY Fod MR 1x ¥
22} AR R A Holds o] 7|ubE 3AJste] A W
NAA] EZl| A - Fe3 d3s 3. EHIE
Ao A TS QA W A4S 223 22
AESHA A32hg flolx AMAA ] dhekst B, 38t
A Qo) 2]3F o 3FS uted gk} (Lee et al. 2000; Kim et
al. 2005; Jeppesen et al. 2011). E3] 5= el Al o] =) 3}
£ 3 E=F =& (potamoplankton) +31 9] 7 fF
&t 22 R 2cle] Fadt AR S
s ol gt B F 291e] ek A FAzke] B
< 9] F2 3H3¥ sgddMxE veps dateln

(Haet al. 2002; You et al. 2012).
S s AeiA A H“E%}-B F8 99H 3t
3} gqleolgt & 4 9l d
f-o el Al = Xéé*ﬁﬂlﬁli Hdi%l?‘ o=zH A
A S =3t ole wE AEAL] WIE f=

oE‘: [ 031
1> ol
flo rd

d

st A4AEAe] B 9% AP Fhe )
A A Holwfe] Fx9} 75e A WHIATIE &
qle] =t} (Chang et al. 2008; Doi et al. 2008). 3], & A}

%EHE‘] 0015]1— oﬂo]:oﬂeoﬂ ]5—} z-]j}];'lﬂ.g] _,_oé]ool:
s QagALe) of, A wskE xestel @ ARl
35 A92) 400 = Jake v]Hch(Leeet al. 2008).

G712 o] 525km, A 23,384km?e o]z :=
FelA A 7 Fem 324 A, 2E Be olE
=8 44U 2 % 3452 01437 AR 45
Aol 47 Aljlez sl & 89 nr Eiel A
AE et ol B A2 A AejA €] °’“*§EH7~‘H
of ARz S f=sta 2R AA 9 ‘?r‘j’k
‘:ﬂfi}g— WAYAA EFIE LR T2 75

£ 7HA ezt oA Akde

2 ATodE w AN A% FF 357G TR=E
o 24 MAE Aotely] 9% NxARE S5, ¢
57 2 e £ 353} BFaE TR AR
A wA3] ) 5 S B TR (FR, ey,
T, A%y, AP nEn, AN, PR, 39
Fu)ld JEEFTES FEIFIES APl 2

BHE AN 72 $AE S, o5 ARH

N
2
N
>
_,d

ME Y Uy
AeAHe 99 26964 279,104 17
sl 24A A BE difoz AA s
E ANast £ASAE 913 A U5
7+ 1o AP%oﬂ A8 FE) g AR A F 5
A E e fl4 250mLE A FH sl FFE
o= AT F A, 5 3HE AF F Au|A s}l

[S)
A 54 Apstdsh $EEFaEY A4S AW
R

P

=
zawoz vAYL 7Y Aa= Ad 2o
AA #n)7stel A §A4 741—’?‘}311:}

“

ZEAL =5 9} A7) %

== Ao A YSI Professiona PIus(YSI Ohio, USA)
o]-g3ted FA st x, Fstata e (COD) &
(TN) 31 Z(T

25 FHAFE )Ased #AsA 7 ne)
A FALFANA AFeE AN e A

A Au 2 olgele] 2AF FARE A5 oA

PR JTFRE A

1&%‘%}3\_ A=A T AT AATTA BA
gt CCAA] (Canonical Correspondaence Analysis)
CANOCO (CANOnica Community Ordination) 2 71
(version 4.5; ter Braak and Smilauer 2002)& A}-8-5}4)
22 F2 3 FFAELAC IFE 0 5 Ye
2, COD, TN, TP, TN/TP, 24} 53, S = =22
(TEEHZESA ¥AH) % &, COD, TN, TP, TN
E4E AT e (e EGIE

=

=

=2

AL

) Txot S2=2d (Chl. as=s 4
e

=

o
f ﬁli |

o
>

i)‘J
r—r‘m

ANE A2 st EAEH. R EE 2
z9o} 7} 7AW AIRA Y FoAd2 Gene
ralized Linear Models(GLM) & o] &-3e] 3 7}5}51c} (ter
Braak and Smilauer 2002). 2 Z}ol| = CCA EA oA A|1=
I A2Z] W A FHAE LA IR ES
3, folst ARBAE 7 ez 2ME 37
Lle] o FxE A AAEH. EHZE A
o} 3]l SAAE AqEE e

3 i
717 271 (log (X+1), Al F o2 kst

o ﬁ of ot L o rlo o
of
o
u
ot

2
dr e

995} 109 25)0) AA 2A%

/\
2
= e AN FH AelE bl BEe 4—%44



364

Dong-ll Seo, Gui-Sook Nam, Sang-Hyup Lee, Eui-Haeng Lee, Mirinae Kim, Jong-Yun Choi, Jeong-Hui Kim and Kwang-Hyeon Chang

Table 1. Summary of measured water quality parameters and dominant and subdominant phytoplankton species

WT oD - TN TP SS chi-a ~ Discharge Dominant species Subdominant species
(0) (mgL ™) (mgL ™) (mgL™ (mgl™) (mgmd) (mPsec?) ® *
September
: Cryptomona sovata Oscillatoria sp.
Sangjubo 243 40 1996 0.030 3.2 12.9 73 (44.29%) (35.71%)
Oscillatoria sp. Eudorina elegans
Nakdanbo 254 50 1.880 0.039 28 7.9 88 (63.41%) (19.51%)
. Microcystis sp. Cryptomonas ovata
Gumibo 251 50 1809 0.054 25 4.1 76 (62.50%) (25.00%)

. Fragilaria crotonensis Aulacoseira glanulata
Chilgokbo 255 50 1630 0.037 123 5.2 107 (73.98%) (11.38%)
Gangjeong Fragilaria crotonensis Aulacoseira ambigua
Goryeongbo 254 58 1360 0.030 193 13.7 86 (80.93%) (12.00%)
Dalseonabo 252 70 2119 0.060 172 259 111 Aulacoseira ambigua Actinastrum hantzschii

9 ' ' ) ' ’ ' (47.62%) (21.77%)
Aulacoseira ambigua Fragilaria crotonensis
Changnyongbo 247 7.2 1667 0.051 14.8 30.2 140 (35.40%) (26.55%)
Microcystis sp. Oscillatoria sp.
Hamanbo 254 72 1.605 0.046 12.7 355 142 (53.48%) (23.53%)
October
) Stephanodiscus sp. Aulacoseira ambigua
Sangjubo 188 44 2205  0.030 5.0 21.1 87 (40.61%) (13.71%)
Coelastrum cambricum Microcystis sp.
Nakdanbo 197 42 2228 0.053 5.2 11.0 141 (58.45%) (13.70%)
. Micractiniumpusillum  Actinastrum hantzschii
Gumibo 201 50 2.094 0.044 6.7 251 123 (42.38%) (31.79%)
. Aulacoseira ambigua Fragilaria crotonensis
Chilgokbo 20.7 6.6 2265 0104 452 24.1 142 (32.23%) (28.10%)
Aulacoseira ambigua Aulacoseira glanulata
Goryeongbo 212 50 1853 0.033 6.8 16.7 213 (63.04%) (13.04%)
Aulacoseira ambigua Cryptomonas ovata
Dalseongho 208 7.0 2596 008 155 25.0 290 (68.33%) (13.33%)
Aulacoseira ambigua Oscillatoria sp.
Changnyongbo 195 70 2945 0113 10.7 214 260 (69.77%) (13.95%)
Aulacoseira ambigua Aulacoseira glanulata
Hamanbo 198 68 1922 0046 16.7 47.9 398 (69.77%) (6.98%)
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Fig. 1. Compositions and abundances of phytoplankon and zooplankton community in 8 weir sites during September and October.
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Fig. 4. Canonical Correspondence Analysis (CCA) ordination diagrams of weir section stations in relation to environmental variables for
phytoplankton and zooplankton abundance data sampled from September (open circles) and October (filled circles). Bubble plots are
indicating the standardized abundance of environmental variables that estimated as fitted Generalized Linear Model (GLM) with the

significance of p< 0.05.
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