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Characteristics of Rotifer-Centered Zooplankton Communities
Following the Nakdong River Estuary Weir Opening

Ji-Su Kim", Sang-Won Lee, Kyoung-A Kim
Busan Metropolitan City Institute of Health & Environment, Busan 46616, Korea

Abstract

This study investigated the effects of the opening of the Nakdong River estuary weir on the zooplankton community
structure and their relationships with environmental factors. Zooplankton abundance, water quality parameters, and
phytoplankton (diatoms) were compared before (2017-2019) and after (2022-2024) opening. Water temperature, salinity,
and dissolved oxygen increased, whereas the biochemical oxygen demand decreased, indicating an overall improvement in
water quality. Zooplankton biomass was the highest in spring and summer, with rotifers consistently dominating ()70%).
Before opening, the peak abundance occurred in spring (March-May), whereas after opening, it shifted to early summer
(April-July) and became more evenly distributed throughout the year. Species diversity and richness also increased, with
Polyarthra, Keratella, and Synchaeta spp. emerging as dominant genera. Notably, Synchaeta sp. abundance increased after
opening, suggesting an adaptation to estuarine conditions. Correlation and regression analyses revealed strengthened
relationships between Aulacoseira, Trichocerca sp., and Polyarthrasp., indicating that diatom community shifts substantially
influenced rotifer habitats. Overall, opening the weir contributed to a more evenly distributed zooplankton occurrence
throughout the year and increased the frequency of smaller rotifer species. These findings provide important insights into
ecological responses to weir opening and highlight the need for long-term monitoring to clarify its direct effects.
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Fig. 2. (A) Monthly trends of rainfall, seawater inflow, and salinity in the lower Nakdong river from 2017 to 2024.
(B) Seasonal variation in seawater inflow after the estuary weir opening(2022-2024).
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Fig. 3. Trends of (A) water temperature and salinity, (B) DO, BOD and total phosphorus, (C) species diversity index and
richness index of zooplankton in the river from 2017 to 2024.

Table 1. Results of the Mann-Kendall test for environmental parameters

Parameter z-value Trend p-value
Water temp. 2.103 Increasing 0.035"
Salinity 2.103 Increasing 0.035"
BOD -2.103 Decreasing 0.035"
T-N -0.371 No trend N.S.
T-P 2.103 Increasing 0.035"
DO 2.103 Increasing 0.035"
Chl-a 1.361 No trend N.S.
pH 0.124 No trend N.S.
Species diversity index(SDI) 2.351 Increasing 0.019°
Richness index(RI) 2.103 Increasing 0.035"
Dominance index(DI) -0.124 No trend N.S.
Eveness index(EI) 1.113 No trend N.S.

N.S.: Non Significant, *: p < 0.05
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Fig. 9. Seasonal occurrence patterns of rotifers (A) before and (B) after the estuary weir opening.
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Fig. 10. Comparison of annual occurrence ratios of Bacillariophyceae and Chlorophyceae (Pediastrum sp., Fudorinasp.) genera

(A) before and (B) after the estuary weir opening.
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Table 2. Correlation coefficients between rotifer abundance and environmental variables before and after the estuary weir

opening
Water temp.  Salinity DO BOD T-N T-p Au/ascgseim Frsfgaris SIepb‘aszé?discus
Before (2017 - 2019)
Asplanchna sp. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Brachionus sp. -0.418* N.S. 0.635** 0.472% 0.512* N.S. N.S. 0.505** N.S.
Keratella sp. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 0.388* N.S.
Polyarthra sp. N.S. N.S. 0.392* 0.374* 0.335* N.S. N.S. N.S. N.S.
Synchaeta sp. N.S. N.S. N.S. 0.411* N.S. N.S. N.S. N.S. N.S.
Trichocerca sp. ~ 0.662** N.S. -0.409* N.S. -0.545™* N.S. 0.347* N.S. N.S.
After (2022 - 2024)

Asplanchna sp. N.S. N.S. N.S. N.S. 0.413* N.S. N.S. N.S. N.S.
Brachionus sp.  -0.448** N.S. 0.563** N.S. 0.381* N.S. N.S. N.S. 0.647*
Keratella sp. N.S. N.S. N.S. 0.442* N.S. N.S. N.S. N.S. N.S.
Polyarthra sp. N.S. N.S. N.S. 0.483* N.S. N.S. 0.581** N.S. N.S.
Synchaeta sp. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Trichocerca sp. 0.418* N.S. N.S. 0.470** N.S. N.S. 0.768** N.S. N.S.

Correlation analysis was performed using Pearson’s method (*: p € 0.05, **: p < 0.01)
N.S. indicates non-significant correlation

Table 3. Results of multiple linear regression analysis with adjusted R?and standardized beta coefficients for rotifers and
environmental variables before and after weir opening

Standardized 8 coefficient

Dependent Time

variable period Adj.R? Water DO BOD T-N Aulacoseira Fragilaria  Stephanodiscus
temp. Sp. Sp. Sp.
Before 0.483™** N.S. 0.532 N.S. N.S. N.S. 0.347 N.S.
Brachionus sp.
After 0.462%** N.S. 0.315 N.S. N.S. N.S. N.S. 0.487
Before 0.126* N.S. N.S. N.S. N.S. N.S. 0.388 N.S.
Keratella sp.
After 0.322** N.S. -0.335 0.454 0.470 N.S. N.S. N.S.
Before 0.129* N.S. 0.392 N.S. N.S. N.S. N.S. N.S.
Polyarthra sp.
After 0.490™** N.S. N.S. 0.310 0.309 0.554 N.S. N.S.
Before 0.422%+* 0.662 N.S. N.S. N.S. N.S. N.S. N.S.
Trichocerca sp.
After 0.633™ N.S. N.S. 0.266 N.S. 0.689 N.S. N.S.

N.S. indicates non-significant correlation. *p € 0.05, **p < 0.01, **p < 0.001
Yellow highlights indicates 8 coefficients in models with Adj.®?> 0.4

=2 A%E(Ad). = 0.633)°] YEIST 1 2 BYE &0 ATt FHe S0l A AAlekar A e R e
T A2 foutt =20 dg S B rtHTable 3). Ho|UO| Fragilaria &NX Stephanodiscus £ 22

Brachionus 42 7B 2 DO(B = 0.532)% HEHSS AARE A S Adj R #2 4
Fragilaria (B =0.347), 71 ¥ DO(B = 0.315)%} 0.4837} 0.462%, B o] Aielo] HA35t f20|9]
Stephanodiscus&(f = 0.487)2 2913k %F2] A3Hd k. Polyarthra &2 38241 fASH A o] <
< Bt o] A ket AASHH, Brachionus BOD(B = 0.310)2} AulacoseiraZ(8 = 0.554)°N1A]
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