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Fig.1 Changes of phytoplankton density at different sampling points
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Fig.3 Qingyi River (Xuchang Section) plankton diversity index
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Fig.4 Redundancy analysis of phytoplankton community and environmental factors
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Plankton community structure and its relationship with environmental

factors in Qingyi River(Xuchang section)

An Wanyu', Hao Ziyao®, Li Yahui*, Yu Luji'*?

(1. School of Ecology and Environment, Zhengzhou University, Zhengzhou 450001, China; 2. Research Center for Environmental Policy &

Assessment of Zhengzhou University, Zhengzhou 450000, China; 3. Henan Zhongfu Industrial Co., Ltd.,Zhengzhou 451252, China)

Abstract: Qingyi River is a basal flow-scarce river, which has the obvious spatial differences in the quality of the water
ecological environment. To explore the structural characteristics of plankton communities and their correlation with the aquatic
environment, Plankton and environmental factor surveys were carried out in the Qingyi River(Xuchang section)in July 2021.
This study evaluated the water quality in Qingyi river by using the improved comprehensive water quality identification index
(WQD and biodiversity index, and explored the relationships between the structures of the zooplankton and phytoplankton com-
munities and environmental factors using canonical correspondence analysis(CCA). The results showed that 204 phytoplankton
species belonged to 8 phyla, among which Chlorophyta,Bacillariophyta and Cyanophyta had higher richness. In addition, 88 zo-
oplankton species belonged to 4 major categories, dominated by Protozoa and Rotifer. The diversity of plankton and \WQI indi-
cates that the water body is light pollution, but the dominant species of plankton show the possibility of increasing eutrophica-
tion. Meanwhile, the results of CCA showed that the main influencing factors of the structure of the plankton community in the
main stream and tributaries are different. The community structure of main stream phytoplankton was mainly affected by WT,
TP, DO and NOj -N, while in the tributaries, by COD¢,» TN, NO, -N and protozoal density. The community structure of
main stream zooplankton was mainly affected by TSS and Dinophyta, while in the tributaries, by NO; -N, COD¢, , Chrysophy-
ta and Crytophyta density.

Keywords: Qingyi River; plankton; community structure; environmental factors; water quality identification index
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Evaluation of environmental factors by water quality marking index method

LR AR TR AR B ZEA KR LR KR
=g ina pH WT/C &Y /m . .
DO COD¢;  NHj -N TP TN bR iRTE B FE AN
Q 8.66 27.30 2.20 1.10 1.30 1.00 2.00 8.52 2.710 N
Q: 8.25 27.80 1.00 1.10 1.40 1.10 1.50 8.42 2.710 i B
Qs 8.67 29.20 1.00 1.10 1.40 1.10 1.80 9.22 2.910 A=
Q 7.68 28.00 0.50 3.90 1.80 1.50 2.30 10.42 3.910 R
Qs 7.96 28.80 0.30 1.10 1.60 1.20 2.30 10.21 3.210 it K
Qs 8.03 28.60 0.50 1.10 1.10 1.50 2.40 10.12 3.210 R
By 8.60 29.60 0.40 1.10 1.00 7.42 3.00 9.42 4.320 =3
B 8.47 30.20 0.40 1.10 1.80 6.22 4,00 10.92 4.820 it R
X, 8.25 27.90 0.60 1.10 2.00 1.30 2.00 6.01 2.410 e B
X, 7.34 29.20 0.30 4.80 6.12 2.00 2.50 5.21 4.120 =
Xs 7.96 30.10 0.70 2.10 2.00 7.42 2.40 10.32 4.820 N
X, 7.58 28.50 1.00 4.00 4.60 7.22 3.00 9.92 5.721 1% 5 Y
X5 8.58 28.20 1.00 1.10 2.00 3.10 2.00 7.82 3.210 A=
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Attached tab. I Predominant species of phytoplankton in Qingyi River(Xuchang section)

Y e 5 P A !

T S
spl HiEFT# Fragilaria capucina 0.042 —
sp2 REFFF#: Synedra acus 0.255 —
sp3 AL BT AR Pediastrum duplex var. gracillimum 0.024 —
spi PO M8 Scenedesmus quadricauda 0.044 0.159
sp5 fal A SFE B Navicula sim plex 0.048 0.045
sp6 P 7 4% 3 Ste phanodiscus hantzschii 0.038 0.025
sp7 KM Scenedesmus bicaudatus — 0.079
sp8 T W Micractinium pusillum — 0.036
sp9 IV L 4k 3 Ankistrodesmus angustus — 0.030
spl0 EHIE A 4E 3 Ankistrodesmus acicularis — 0.094
spll 5T NERBE Chiorella vulgaris - 0.037
spl2 W] IFBE¥E Quadrigula chodatii — 0.029

T — 7RI IZ Y R X A BEA R AL SR, T R
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Attached tab. ]I Dominant species of zooplankton in Qingyi River(Xuchang section)

W G e A !
T X
SP1 A IR 4 B4 1% Bosmina coregoni 0.022 —
SP2 JERY 52 B Di f flugia tuberspinifera 0.456 —
SP3 B S K & Thermocyclops hyalinus 0.033 0.023
SP4 JEABBI K T Cyclops vicinus 0.157 0.099
SP5 M B ALEE B Conochilus unicornis — 0.030
SP6 SRR R4 R Brachionus calyciflorus — 0.065
SP7 AR R4S WL Brachionus urceus — 0.212
SP8 IR IE 3% Moina micrura — 0.176
RN ZEEESENRAE
Attached tab.lV  Diversity Index Evaluation Criteria
ZRETETR L T A
D 0,1]F 58 (1,2] a5 M (2,3] p-this 2l =3 i B A
H' 0,1]HE 5 H (1,2] a-triG iy (2,3] B-Hi5 5 >3 V- TE

(0.0,0.3] «-H{5H  (0.3,0.5] B-Hi5 M (0.5,0.8] % ¥5 #1 (0.8,1.0]7% i %




