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Seasonal dynamic changes and driving factors of zooplankton community in a silver carp
and bighead carp stocked reservoir”

Chen Xinlei, Shang Jingwen, Wang Yaowei, Sun Minfang, Han Jiamin, Zhang Shiyuan, Li Wenqi &
Qin Haiming ™
(School of Life Sciences, Qufu Normal University, Qufu 273165, P.R.China)

Abstract; In order to explore the seasonal dynamics and driving factors of zooplankton community structure in a silver carp and big-
head carp ecological stocked reservoir, the zooplankton community structure and environmental factors in Sanhe Reservoir were in-
vestigated and analyzed in April, July, October, 2023 and January, 2024. A total of 57 species of zooplankton belonging to 16
families were collected, including 45 species of rotifers, 9 species of copepods and 3 species of cladocera. The dominant species of
zooplankton in spring, summer and autumn were mainly rotifers, while copepods dominated in winter. There were significant differ-
ences in zooplankton abundance and biomass between different seasons, with the highest abundance (245.22 ind./L) and biomass
(1.40 mg/L) in spring and extremely low abundance (57.22 ind./L) and biomass (0.37 mg/L) in summer, which were signifi-
cantly lower than those in other seasons. Non-metric multidimensional scale analysis ( NMDS) and community similarity analysis
(ANOSIM) revealed that the zooplankton community in Sanhe Reservoir had significant seasonal differences ( Global test; R =
0.63, P=0.001). Monte Carlo test showed that chlorophyll-a, dissolved oxygen, water temperature and ammonia nitrogen were the
main environmental factors affecting the community structure of zooplankton. In addition, the foregut contents of fish and fish stock-
ing and catch data were analyzed. The results showed that the filter feeding pressure of silver carp and bighead carp in the ecologi-
cal culture reservoir directly drove the changes of zooplankton community structure.
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Fig.1 Location of Sanhe Reservoir (a) and setting of zooplankton sampling sites (b)
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Fig.2 Seasonal difference of water physicochemical characteristics and nutrients in Sanhe Reservoir

( Different lowercase letters indicate significant differences under different seasons)
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Tab.1 Dominant species and the dominance of zooplankton in four seasons

e
THiEsiY R
s 3 " P
®ih 198 B4 B Brachionus angularis 0.043 0.065 0.033 0.111
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ek 4RGN K T Cyclops vicinus vicinus — — _ 0.034
s ST/NBIIK % Microcyclops varicans * 0.076 * *
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Tab.2 Abundance of the main groups and the main dominant species of zooplankton in four seasons
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JEE S 245.22+38.66" 57.22+13.66" 219.57+42.09" 223.24+41.91*
FER R P R RS 10.50+2.75% 7.73+0.86° 7.32+1.42° 24.85+4.09"
2 e 9.11+1.79* 3.30+0.96" 10.10+3.31° 44.24+5.28°
ZHREIK F 4.50+1.50* 0.68+0.31° 2.53+1.10°* 13.86+2.48"

# PERANR/ING PR IR S ) 42 AN [R5 Z A7 e 2 22 5

RS0 20 AR 515D 2 S0 (P =0.001, %6 2) o A S FF FR 4RI 2 2 ks e 89 1
AT RIS AP0 24.85 71 44.24 ind./L, ELBEIERAT, 52510 7.73 A1 3.30 ind./ Ly S RHRSK H IR
K F R (13.86 ind./L) , EZFEHRM(0.68 ind./L) ,

232 FHHWEHEEF R SHUKPA TN A B R (P=0.001) , 54 FTE



ARG 5 Sk ORI K R S AR BT R A B AT 571

s F AR AN —3 (3R 3) o FIFI AP &1 28 0TE 0.37 ~ 1.40 mg/L Z [B], 2R E 5 W) A=
Yyt dnc (1.40 mg/L) , IS A W) i el (0.37 mg/ L), HAG HALZR 1y B 3525 5 (P<0.05) . %
YRR (1.03 mg/L) YO (0.69 mg/L) 45 B Z4 AR il il 2575 T 2.(0.04 mg/L) (&
(0.02 mg/L) FiZE(P<0.01) ; A M ETEE A Y it i =5 (0.18 mg/L) , KK ZE(0.14 me/L) , B FKPIZ=MY
AR B T4 (0.01 mg/L) (4 (0.001 mg/L) BiZE(P<0.01) ;48 R RIELZE W& (0.861 mg/L) # i
i T HAD 3 4295 (P<0.01)

FHFh Y O 0 LR W) AN R 2275 (] 22 570 B 3 (P =0.001, 38 3) , M58 e 0 RS iE 22 e
PIEA YR R s, 43 3 0.0060 F10.0111 mg/L, B ZeA: i 55K, 43 52 0.0009 F1 0.0008 mg/L; %5 i
IRSIK BIEL Z A ) B (0.2133 mg/L) , B AR ) A fik (0.0105 mg/L) .

3 AT IR B B Al A

Tab.3 Biomass of the main groups and the main dominant species of zooplankton in four seasons
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Fig.4 Clustering of zooplankton communities by Bray-Curtis similarity measure based on abundance data
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Tab.4 The seasonal variation of zooplankton in intestinal of H. molitrix, A. nobilis and the reservoir

e ARELL %
B
Fe=s oS &S Es
Litge) i / 93.15+11.24 67.76+12.27 —
5 / 62.69+7.44 41.67+5.48 —
K% 75.56+4.59 46.91+6.60 93.50+13.40 34.32+7.31
AR 22 e / 6.85+2.73 32.24+5.18 —
% / 37.31+5.01 58.33+7.86 —
K% 24.44+4.88 53.09+5.12 6.50+2.58 65.67+4.89
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Fig.6 Seasonal change of zooplankton hiomass( A) ; stocking-catch amount of silver carp and bighead carp (B)
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Attached Tab.I List of zooplankton in Sanhe Reservoir

Yfh HE FES T A7 Wkhgm 5
- Rotifers
1 5%8 F ¥ dt Brachionus angularis + + + + S1
JIA R 46 H Brachionus budapestiensis + + + s2
B2V A dL Brachionus calyciflorus + + ¥ s3
25 2% th Brachionus caudatus + s4
24 L B 2 #¢ . Brachionus diversicornis + + S5
B %6 it Brachionus forficula + + " s6
HR 2404 %6 Bt Lophocharis oxysternon + *
KL 6 dt Euchlanis dilatata + *
% B 252 % Bt Euchlanis pellucida + *
JETE £ F 6 . Keratella quadrata + *
i1 8 f FE 42 e Keratella valga + ¥ 57
Ml 46 Ht Notholca acuminata + *
JETE % d1 Notholca labis + *
1 &K %6 Ht Epiphanes brachionus + *
B Rk dt Epiphanes clavulatus ¥ S8
KA #6 B Lecane ploenensis ¥ *
HIY A FEE dL Asplanchna priodonta + + + s9
74 K A FE4¢ e Asplanchna sieboldi + *
= EATE % Proales daphnicola + *
4K Jbe %6 H1 Monommata longiseta + *
MR 4% A Sk %6 it Eosphora najas + *
/NeEE Sk%E H Cephalodella catellina + *
i EG4e dt Scaridium longicaudum + + S10
YRTE TG B Ascomorpha ovalis ¥ s11
W R T HL Ascomorpha ecaudis ¥ *
PR ERTEAR 6 HL Ascomorpha saltans + + s12
5 IR B & 1 Trichocerca weberi ¥ *
R B % H Trichocerca bicristata + *
T 55 5 F2 %t Trichocerca capucina ¥ *
[ £ 5 F2 %t Trichocerca cylindrica + *
4l 7 246 & Trichocerca gracilis + *
K3 5 F2 %t Trichocerca longiseta + *
% /1N FE %8 i Trichocerca pusilla + s13
Z3fil 4 3L Trichocerca stylata + *
%% 48 B Polyarthra trigla + + n + S14
K[ HEE 46 Ht Synchaeta oblonga + s15
iR PE B4 4t Synchaeta pectinata ¥ s16
VAIR%E 1t Pompholyx sulcata + + + s17
K =% R Filinia longiseta + *

G K= %6 L Filinia maior + + + S18




BRHE = %¢ B Filinia passa + -

T4 = Jii % B Filinia terminalis + *
KA B 6 d Sinantherina procera + *
X f R AEHE . Conochiloides dossuarius + *
TG i %e JL Collotheca mutabilis + *
Hif3 Cladocerans
fm 2% A% Sida crystallina + *
T4 75 14% Diaphanosoma dubium + + s19
KA 4 5538 Bosmina longirostris + + + S20
B2 Copepods
7T K % Sinocalanus dorrii + + S21
R 475 617K % Limnoithona sinensis + 522
Rt K 817K % Macrocyclops fuscus + + s23
B2 5 81| 7K & Cyclops strenuus + S24
14 817K % Cyclops vicinus vicinus + S25
#5 37/l 7K % Microcyclops varicans + + + + 526
% W81 7K # Thermocyclops hyalinus + + S27
2335 %1 7K 2% Thermocyclops kawamurai + + + ¥ s08
W15 IR 817K % Thermocyclops vermifer + + s29
B R T4k Copepod nauplii + + + + $30
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