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Fig. 1 Distribution of the sampling sites in Danjiang Reservoir and the Middle Route of

South-to-North Water Diversion Project (MRP)
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Fig.2 The relative abundance and cell density of phytoplankton at the phylum level in the MRP
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Fig.3 The alpha diversity indices of phytoplankton at the phylum level in the MRP
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Fig.4 Analysis of similarities(ANOSIM) of the phytoplankton community structure between the source

Dan jiangkou Reservoir
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Distribution characteristics of phytoplankton communities and their influencing
factors along the Middle Route of South-to-North Water Diversion Project

Song Gaofei' , Zhang Chunmei'”, Zhu Yuxuan', Zhang Yuheng'**, Wan Dong', Liu Yang®, Bi Yonghong'

(1. State Key Laboratory of Fresh Water Ecology and Biotechnology. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Observation and Research Station on

Water Ecosystem in Danjiangkou Reservoir of Henan Province, Henan Normal University, Xinxiang 453007, China)

Abstract: To study the community structure of phytoplankton along the Middle Route of South-to-North Water Diver-
sion Project(MRP), and the changes in phytoplankton species in the MRP, a field investigation was conducted from the source
Danjiangkou Reservoir to the end of channel in Beijing and Tianjin during summer and winter 2019. Here we tracked the spatial-
temporal variation in phytoplankton composition, abundance and diversity in the MRP. A total of 128 phytoplankton species
were identified, including 53 species of Bacillariophyta, 46 species of Chlorophyta, and 16 species as Cyanophyta. The cell den-
sity of phytoplankton in the MRP varied from 2.92X 10° to 2.78 X 10" L', with a higher density in summer than in winter
(F=173.454, P=0.000). In summer, Cyanophyta and Chlorophyta were dominant, while in winter, Bacillariophyta were dom-
inant. There was no significant difference in cell density between the source Danjiangkou Reservoir and the channel(F=0.093,
P =0.763). Cyanophyta, Chlorophyta and Bacillariophyta dominated the Danjiangkou Reservoir, while Chlorophyta and Bacil-
lariophyta dominanted the channel. The a diversity analysis showed that species richness, Shannon-Wiener index and Evenness
index were higher in summer than in winter, and the difference was significant, but there was no significant difference between
the two regions spatially. The B diversity analysis showed that the phytoplankton community was significantly different tempo-
rally and spatially(temporal: R =0.682, P =0.001; spatial: R=0.497, P=0.001). The redundancy analysis showed that TN,
NOj; -N, PO} -P were the key factors explaining the differences in phytoplankton community structure between the two re-
gions.

Keywords: Danjiangkou Reservoir; the MRP; phytoplankton; community structure
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Attached Tab. [

MR 1

Bk AP LEAR TR

Means ( minimum-maximum ) of physics and chemistry index in the MRP

kAL Pk PSR P K TR
FHE &R AH HR/ME

X 358 Fh i 4 G =
TN/(mg+ L™ 1.030 1.726 0.645 0.071 0.001 0.409 0.059 0.933 0.000
NOj; -N/(mg - L™ 1) 0.812 1.309 0.066 0.683 0.000 0.716 0.000 0.984 0.000
NHi{ -N/(mg+ L 1 0.040 0.095 0.001 0.446 0.500 0.539 0.823 0.992 0.000
TP/(mg+ L™ 0.019 0.059 0.008 0.218 0.008 0.661 0.011 0.524 0.111
PO} -P/(mg+ L1 0.014 0.032 0.001 0.000 0.001 0.967 0.001 0.829 0.000
N/P 63.591 159.210 23.588 0.364 0.201 0.451 0.023 0.526 0.127
CODmy/(mg = L™ 2.593 4.750 0.826 0.028 0.000 0.999 0.000 0.856 0.005
Chla/(pg- L1 5.790 26.695 1.333 0.918 0.018 0.777 0.006 0.243 0.981
WT/C 19.067 30.400 5.100 0.292 0.201 1.000 0.000 1.000 0.000
DO/(mg =+ L1 8.047 13.030 5.600 0.145 0.000 0.999 0.000 0.983 0.000
TC/(mg -+ L™H 29.611 65.730 18.200 0.982 0.000 0.261 0.036 0.827 0.001
IC/(mg+ L™ 1) 27.568 54.320 17.030 0.911 0.000 0.333 0.013 0.859 0.001
TOC/(mg+ LD 2.043 12.020 0.007 0.123 0.318 0.200 0.408 0.075 0.474

IR R R 25 5 B 3 (P <<0.05).
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Attached Tab. I Dominant species of phytoplankton in the MRP

e
I J& B T4
FHLH K E 2% FHIH K 4 2 TREREE TRLZE
% O Microcystis sp. 0.233 0.104 0.116 0.026
(RN Pseudoanabaena sp. — — 0.054 —
WL P Aphanizomenon sp. 0.034 0.059 — —
o 31 JINER Chlorella sp. — 0.029 - -
INES R Coelastrum microporum — — 0.172 —
TR Planktosphaeria gelatinosa 0.022 — — —
PR A Pediastrum sim plex — — 0.026 —
A< e Chlamydomonas sp. — — 0.036 —
UK i Scenedesmus bijuba 0.147 — — —
i Scenedesmus sp. — 0.051 0.111 0.024
iF 22 3 Planctonema sp. 0.023 — — —
Tik 132 /N A i Cyclotella meneghiniana 0.113 0.04 0.045 0.05
5 RN IR B Cyclotella crecita 0.026 0.052 0.028 0.039
UKL B 5 Melosira granulata — 0.158 — —
s Cymbella sp. — — 0.023 —
W/ 223 Achnanthidium minutissimum - — - 0.098
le3:3 Delicata delicatula — — — 0.142
REF T Synedra acus — — — 0.129
JREPR L AT Synedra ulna — — — 0.037
58 R4k Plagioselmis sp. — 0.039 — 0.03

=" RR R Y<<0.02.
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TFE, DBNERAZHER, BLESN, FTEIHEEOMERAZMER,
EohRERREESEHNEBRRMME LIS MBEFAPD, EEHEBAPER
Fhr EBeSHARARR, PERNZRAZRUIE  PERSTDSEWEREE
£3.1992 /1995 AR/ T/ FOREIMSOAZMIB R, MB Y9 BBBF
BHER S D FURAK NN B SERARISHR , KR T/IBX 150 Rig. 2HER
FE—HAREBBFTHANARRT D TBRIEZHIINER, WHAHI T RRS
BRRNRNGIEN, MR AMZREARNENZHARELS , B#H—RIRRRS DT
SWATRYPENFNECZRNNFR. ETHFERSAEMBZIREHRB T EHRELEZIN AMO KMIGES .
NEBERALRA EZZEANG ETZEREFRGIE PERNZRNGERS . CBMNEZEEARNKK
REERNNBFTRINE 20 ZIA.
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BARMROOSE . BERYIE T WIEER RIHAFRIN QCD ITE HAIE 1. :
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