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Abstract

As a vital component of aquatic ecosystems, the functional traits of zooplankton play a significant
role in maintaining ecological balance, facilitating material cycling, and indicating water quality
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changes. To investigate the functional group characteristics of zooplankton in the Raoyang River,
this study conducted sample collection, identification, and community structure in October (Au-
tumn) 2024 and April (Spring) 2025. A total of 27 zooplankton species from four phyla were iden-
tified, with rotifers being the most abundant (15 species). The results showed that zooplankton den-
sity ranged from 12.34 to 66.28 ind./L, biomass from 0.02 to 0.58 mg/L, Shannon-Wiener diversity
index from 1.50 to 3.58, and evenness index from 0.56 to 0.89, indicating significant seasonal vari-
ations and spatial differentiation in community structure. Redundancy analysis (RDA) revealed cor-
relations between zooplankton and environmental factors, including water transparency, temper-
ature, pH, total nitrogen (TN), total phosphorus (TP), flow velocity (FV), chemical oxygen demand
(CODwn), and five-day biochemical oxygen demand (BODs). Among these, pH, TN, and FV exhibited
the strongest correlations with zooplankton community structure. Recommended conservation
measures include regulating water resource extraction, reducing industrial wastewater discharge
and fertilizer use in the Raoyang River basin, improving waste and sewage treatment systems, im-
plementing ecological slope protection, and enhancing species diversity conservation efforts.
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Table 1. Coordinates of sampling sites in Raoyang River

F 1. GPHARE R LR

%5 AFRHZ E, L4 N)
1# 121°51'59", 41°12722"
2# 121°51'03", 41°10'19"
3# 121°45'31", 41°11'26"
4# 121°46'33", 41°10'34"
S# 121°48'32", 41°08'03"
(%:3 121°49'13", 41°07'07"
TH# 121°5024", 41°06'13"
8# 121°51'33", 41°0527"

2.3. PESE
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Figure 1. Composition of zooplankton in Raoyang River
1. SEPRGALFIFRN A AR
Table 2. List of zooplankton in Raoyang River
2. GRPEALFREEN AR
RIS i TR
JR A= 314 Protozoa fe SRS Leprotintinnus simplex
FiER TR Arcella vulgaris
FRMWB 7R Tintinnopsis wangi
AR Tintinnopsis longus
BB H Tintinnopsis baltica
ANE g Vorticella microstoma
e [ B 5 Strobilidium gyrans
EEDTHR Difflugia biwae
% M Rotifera ZRpRERR Trichocerca bicristata
il S R R Trichocerca similis
&N R Trichocerca pusilla
NENIEY okl Lecane eutarsa
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Bk
SRR R Keratella quadrata
R R R Brachionus angularis
gy Pt el Brachionus quadridentatus
TRE R & Brachionus urceus
BRTE f F &G Keratella cochlearis
FUR LU R Anuraeopsis fissa
K ES Trichotria truncata
R Rotaria rotatoria
IRETTE 22 Asplanchna priodonta
PN i Y Euchlanis dilatata
FAB B h Colurella adriatica
B 125 Cladocera FUHARBRE Alona guttata
KT Diaphanosoma leuchtenbergianum
a2 2 Copepoda I A &K & Mesocyclops leuckarti
I K Paracalanus parvus

SRBH TR AK R 17 Eh A 4 KR IR R B Bl T 5~18 2 I8](18] 2), KT8 SRAE A 1A S 35 25 (P < 0.05),
VIR B oA THERFE S (18 B, IREA 3HERFES(17 B, FARA SERFE (S Fl); GBI EZ T sh
R B AP BN T 9~20 Z[H], HFZEL KA A BEEZRP < 0.05), VFEE &N 44K
(20 Fh), RN SERFE S (19)F, HAKN SHRAE (9 Fh).
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Figure 2. Number of zooplankton species in Raoyang River
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(54.32 ind./L), 1E 8#ALEAK(12.34 ind/L); HAWEIES)T 0.02~0.58 mg/L, 7E 2#4biHi(0.58), fE 8#ibix
1£(0.02). FFEEW ST 20.82~66.28 ind./L, 7E T#ALHE=(66.28 ind./L), E S#ALEAK(28 ind./L); X
BT 0.03~0.4 mg/L, 1E 2#4bH (0.4 mg/L), 7E 6#40H1K(0.03).

Table 3. Abundance and biomass of zooplankton

=3 R EEENE

- K EF
%1% (ind /L) AP (mg/L) 2% (ind./L) AW (mg/L)
1# 48.19 0.22 55.78 0.26
24 5432 0.58 51.92 0.4
3# 29.13 0.39 20.82 0.2
4 38.03 0.32 49.87 0.3
5# 45.92 0.14 28 0.07
6t 39.2 0.04 30.18 0.03
T# 54.06 0.05 66.28 0.32
8# 12.34 0.02 48.98 0.19
3.3. MM

CRBAT K TR W A L 2 REE S BN 4. IKERR - BNV 2 REVEFS B0 E) T 2.11~3.46 2
6], HiEN 2#(3.46), IREN 4#(3.26), BN 84#(2.11); HILIEEFREIsh T 0.56~0.89 2 [8], #xim N 4#
(0.89), K= A 6# (0.87), AN T# (0.56). HEFA - BAMZ MR BN T 1.50~3.58 28], &N
4# (3.58), XN 1# (3.45), AN 8# (1.50); ¥5IREFREOEEN T 0.68~0.87 Z[d], fxmih 3# (0.87), K
BN 4# (0.86), FARN T# (0.69).

Table 4. Biodiversity index of zooplankton
= 4. SRR

- = HF
FA - AN AR ISR H FA - BN PR EL BISIRERE
1# 3.13 0.68 3.45 0.77
24 3.46 0.64 3.21 0.68
34 3.05 0.81 3.38 0.87
4 3.26 0.89 3.58 0.86
s# 2.5 0.75 2.80 0.75
6# 2.43 0.87 2.72 0.83
# 2.74 0.56 3.06 0.69
8# 2.11 0.78 1.50 0.84
3.4. FEAT

CLPHTM KRB B ER T WE 5. 7EKZ, 6#SD ¢ 039 m, 1#SD HAK 0.16 m; 2#WT i
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17.52°C, 1#WT ffik 14.78; 6#. 7T#AI S#pH [H i 7.72, 2#F1 3#pH {AEAK 7.24; 2#F1 3#TN fi i 0.41
mg/L, 6#. T#F 8#TN ffik 0.18 mg/L; 8#TP % 0.38 mg/L, 3#TP ffik 0.15 mg/L; 4#BODs fi = 7.54
mg/L, 2#BODs 1k 3.69 mg/L; 8#CODw 5 0.85 mg/L, 3#CODwn, 51 0.37 mg/L; 7#kk FV 55 0.66
m/s, 1#FV #f% 0.3 m/s. 7EHZ, 54SD i 0.67m, 6#SD Mk 0.15m; 3#WT fii 17.32°C, 14WT %
i 15.5°C; S#pH {fxrn 7.78, 6#pH {HH MK 7.21; T#TN #¢ /5 0.84 mg/L, 4#TN 5K 0.13 mg/L; 3#TP &
% 0.48 mg/L, 4#TP % 0.14 mg/L; S#BODs f 15 4.34 mg/L, 4#BODs f{i 2.94 mg/L; S#CODwm, it 51
0.88 mg/L, 7#CODwm, %1k 0.29 mg/L; 7#FV #ici 0.55 m/s, 1#FV ik 0.25 m/s.

Table 5. Environmental factors of Raoyang River in autumn and spring

*= 5. KIAREMEFIFER T

s

. 0.30 0.35 0.56 0.54 0.60 0.45 0.66 0.57 0.50
I FV (m/s)

- P E =
W T i FEIE
1# 24 3# 4t 5# 6# T# 8#
X *ZF 0.16 0.19 0.19 0.20 0.25 0.39 0.32 0.36 0.26
#EWHE SD (m)
K 0.45 0.51 0.54 0.60 0.67 0.15 0.63 0.42 0.50
‘ V& 1478  17.52 1737 1743 1587 1545 15.52 15.60 16.19
7K WT (C)
HE 1550 1725 1732 1640 1645 1660 1674  16.80 16.63
i V&S 7.38 7.24 7.24 7.35 7.35 7.72 7.72 7.72 7.47
pH
Ee=s 7.35 7.33 7.72 7.72 7.78 7.21 7.26 7.29 7.46
X = 0.23 0.41 0.41 0.32 0.32 0.18 0.18 0.18 0.28
S TN (mg/L)
K 0.41 0.23 0.28 0.13 0.18 0.29 0.84 0.27 0.32
X V& 0.31 0.25 0.15 0.16 0.18 0.23 0.33 0.38 0.25
5% TP (mg/L)
HE 0.40 0.45 0.48 0.14 0.36 0.24 0.36 0.42 0.35
HAANERE KE 4.22 3.69 5.19 7.54 4.54 6.16 5.14 4.16 5.08
BODs (mg/L) HE 3.74 3.27 3.64 294 4.34 3.68 3.38 3.8 3.53
» e ok F=
W2 T 0.74 0.57 0.37 0.78 0.48 0.39 0.49 0.85 0.58
CODmn (mg/L) %z 0.67 0.35 0.38 0.48 0.88 0.33 0.29 0.75 0.52
ES
ﬂ%%

it

0.25 0.44 0.41 0.53 0.45 0.52 0.55 0.48 0.45

3.5. SFMERE TR R

T IR HT(RDA)SE FATHI(] 3), RDA PRI R 73 0108 42.7%F1 21.3%,  H W94k 20Tk
K - REERRTT 2 64.0%, ZAFFRISKIERFHT 25 RIREEP < 0.01), HEHTHREEN 58.3%.
pH. TN. FV NIZOIRBHA T, JLEEREHEL R 41.2%. WT. TN 1 SD 5&FK - N2 FEMERE
IEAHZCHE, pH {E. BODs. CODwmns TP HIl FV 54 - AN Z FEPEFR SR fiAH M. WT. TN, SD #l pH
55 R IEASSYE, BODs. CODyys TP F1 FV 55 EHE M. WT. SD A1 TN 5
Species S IEAH <M, pH 8. BODs. CODwm,« TP Al FV 5 Species & fAH7ME. WT. SD A1 TN 5 Biomass
SIEMXM, pH{H, BODs. CODwmn TP #1 FV 5 Biomass 2 fifHxPE. WT. SD il TN 5 Abundance
SIEMSEYE, pH1E, BODs. CODmnw TP Fl FV 5 Abundance 2 kot Hb pH . TN f1 FV {15
W K, SRS YR VA 1) 32 B R
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Figure 3. RDA analysis of zooplankton and environmental fac-
tors in Raoyang River
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