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Abstract To reveal the seasonal variations of zooplankton community and their drivers in reservoirs of the
Chaobai River basin, 12 reservoir monitoring stations were deployed in September (autumn) and December
(winter) of 2020, and March (spring) and June (summer) of 2021, respectively. Totally 90 zooplankton species
belonging to 67 genera were identified in the four seasons, with the highest richness in summer and the lowest in
spring. The mean abundance (231.5 ind./L) and biomass (0.199 mg/L) of zooplankton peaked in summer, while
they were merely 60.8 ind./L and 0.075 mg/L in spring, respectively. Significant seasonal differences were
observed in the structure of zooplankton community. Rotifers contributed the largest proportion of richness and
abundance in autumn and summer, but the zooplankton in winter and spring were mainly dominated by protozoa.
Strobilidium sp. was the most abundant species occurred in the four seasons of the reservoirs. Correlation analysis
showed that the Shannon-Wiener diversity index of zooplankton was positively related with nitrite nitrogen and
total organic carbon, while the richness was strongly associated with nitrate nitrogen, total nitrogen and total
phosphorus. Canonical correspondence analysis exhibited that dissolved oxygen, water temperature, nitrite
nitrogen, total organic carbon and conductivity were crucial in driving the seasonal distribution of zooplankton
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community. This study further provided supplementary data for the assessment of ecosystem health in reservoirs of

the Chaobai River basin.
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Fig. 1 Distribution of the sampling sites
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Table 1 Physiochemical properties of the water from the reservoirs in the Chaobai River basin

AR FZETY pH K/ C DO/(mg-L™") COND/(pscm ") CODy/(mg'L™")
2020 4FEkZ 8.40+0.26" 22.43+2.38° 7.65+0.51° 301.00+69.97 2.85+0.53
2020 4E4 T 7.89+0.73° 9.143.03¢ 7.78+1.91° 314.00+:69.80 2.43+0.62
2021 4EFFE 8.61+0.26" 15.65+3.37° 12.37+1.33" 334.00+59.70 2.93+0.71
2021 FH 8.74+0.31° 30.46+2.47" 11.31+2.18* 347.50+59.22 3.17+1.05
AR FIZETY NO,-N/(mg-L™) NO;-N/(mg-L™") TN/(mg-L™") TP/(mg-L™") TOC/(mg'L™")
2020 4FRkZE 0.02+0.02 1.28+1.88 1.57£1.97 0.01£0.01 3.59+0.85°
2020 A Z 0.05+0.04 1.5142.00 1.69+1.99 0.02+0.01 3.20+0.92°
2021 FHF 0.10+£0.07 1.93+2.96 2.25+3.20 0.01+0.01 1.82+1.35°
2021 4EEH 2 0.10£0.14 3.36+3.22 3.88+3.19 0.02+0.01 4.45+0.80"
VEE: b bR E R RN AN 27 Z M BAL R 7 2 1 A4 SR BT B M 25 57 (9<0.05)

e, BVREMR AR B, S S E Y L 1.28~3.36
mg/L, 3B IR /K (7.87+2.35 mg/L) Fll KK
I3 7K 2E.(6.581.76 mg/L) /K M4 6 S0 vk B oo T 38,
HE 200 %W, pH (F344=8.69, p=0.000), TOC
(F344=14.35, p=0.000) . /K& (F344=125.43, p=
0.000)F1 DO (F3.44=25.93, p=0.000)f£1E i # =15
5, Hpfehn BT 25 AR
2.2 R Eh Y ZEH B

V) F T S TR S R 2R 2 AN 18] 2(a) T
N 2020—2021 AR R AU E HIF i sl 67 )
90 Fft, Hordt Bl 24 8 34 Fh, 5 37.8%; JEAEShY)
N 23 )8 27, 5 30.0%; BN 128 19, &
21.1%; BERENSJE 10, 4 11.1%. AFZETK
JE v PR S W RN 2 AR AL T 2(0) T . o, 2021
AR R AR B I IR S W) R B UR T F (44 )8 47
Fifr), T 2021 45 4 7= R 4R B Fh 26 B b (26 ) 26
Fi)o 2020 4F& 2= 2021 4F 3 Z= 177 sh ) v I A= )
PyFp e 5 R, 43 R 38.9%F1 42.3%., 2020 4F
TR 2021 4F 2 B 17 s W) vh 48 HORh 2 o5 el
G350 R 52.9% 1 42.6% . 2020 AFFK K % 1) & WL FH
R #s L (Strobilidium sp.) . 7% 22 148 H (Polyar-
thra trigla) . W23 W % H (Keratella coch-learis)F
SR 8058 B (Anuraeopsis fissa), 2020 422K %
Y LR Sk B 5 B (Strobilidium sp.) . PJEE R JE —
i (Synchaeta sp.). Y2IE 8 W % H (Keratella coch-
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& (Chydorus sphaericus), 2021 4F-75Z /K J&E 1) & UL FH
RTINS & ¥ (Bosmina coregoni), 2021 4K 22 /K
Y % UL R A B L (Vorticella sp) M) 10 2 B 5
(Polyarthra vulgaris).
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Fig. 2 Taxonomic tree of zooplankton (a) and species variation in different seasons (b) in reservoirs of the Chaobai River basin
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Fig. 3 Abundance and biomass of zooplankton in reservoirs of the Chaobai River basin
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Fig. 4 Seasonal variation of zooplankton community in reservoirs of the Chaobai River basin
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Table 2 Dominant zooplankton species in different seasons in reservoirs of the Chaobai River basin
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Fig. 5 Biomarkers of zooplankton in different seasons in reservoirs of the Chaobai River basin
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0.130). Simpson Z M H8 5L (F344=1.45, p=0.243)
H Pielou ¥ ) FEFE U (F3 4= 1.44, p=0.245) 22 7 A
WE,
2.6 FEsWEERSNERFHXR

T S O S5 5 PRAL X B AH S 0 B 45
R 7R, ATLVE M, e du . A 2 AEe
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JE 14 5 TP, TN FlINOs-N %5785 75 [H -5 i 3 (p<0.05)
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in reservoirs of the Chaobai River basin
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Table 3 Relationships between biodiversity indices of zooplankton and environmental factors

HfLHAF EEE Shannon-Wiener ZFEPEFEEL Simpson ZAEMEFEEL Pielou 3415 FEHE 5L
pH —0.041 0.006 —0.028 —0.012
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NOs-N 0.372* 0.164 0.025 —0.103
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TP 0.518%* 0.205 0.095 —0.010
TOC 0.224 0.307* 0.233 0.210

TE: *3RRTE 0.05 /K B MG, **RRTE 0.01 K R FA .
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Fig. 8 Canonical correspondence analysis of zooplankton
community in reservoirs of the Chaobai River basin
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