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Tab. 1 Nutritional status of reservoirs for the period 2024—2025

B [5] Time KFEHiSamplingsite  ChlLa TP TN  CODy, SD EI  EFIRA&S Y Trophic state classification
Apr.-2024 AR 50 40 70 60 20 48 R
KK 40 30 70 60 20 44 e R
B I P 40 30 70 60 40 48 e R
Aug.-2024 AWK E 50 50 70 60 20 50 E SR
KiK 50 50 60 60 40 52 REEE
MK P 40 50 60 60 20 46 e R
Oct.-2024 HRIBIKE 60 30 70 50 30 48 e R
KK 50 40 70 50 40 50 E SR
WE K PE 50 40 70 50 40 50 HESR
Jan.-2025 AR 30 50 70 60 10 44 e R
KK 50 40 70 60 20 48 s
WE K PE 60 40 70 60 30 52 RIEEER

¥E: EL ‘& & 7#{L 8% Eutrophic Index,
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Fig. 1 Schematic diagram of sampling sites in various reservoirs
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Fig. 2 Phytoplankton community structure characteristics in the regulation reservoir of the eastern route of South-to-North Water Diver-
sion Project
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A. The number of phytoplankton species; B. Phytoplankton population density; C. The change of the relative proportion of phytoplankton in
each season in Donghu Reservoir; D. Changes in the relative proportion of phytoplankton in different seasons in Datun Reservoir; E. Changes
in the relative proportion of phytoplankton in Shuangwangcheng Reservoir in different seasons
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Tab.2 Abundance (D, X 10° cells/L) and dominance index (Y) of dominant phytoplankton specie

. . . Apr.-2024 Aug.-2024 Oct.-2024 Jan.-2025
{3t Bt = T4 > v PR > v > Y

W]
(W€ Microcystis spp. 0.00  0.00 1.54 0.14 254 0.10 0.02  0.00
2. KAt fE Anabaena flos-aquae 0.00 0.00 0.38 0.03 0.21 0.01 0.00  0.00
3 R TR Merismopedia elegans 0.00 0.00 0.00 0.00 3.04 0.1 0.00  0.00
4. IR Chroococcus sp. 0.00  0.00 0.16 0.02 0.03  0.00 0.00  0.00
5. [ PR 22 35 Xenococcus lyngbyge 0.23 0.04 0.65 0.03 0.03 0.00 0.08 0.00
6. LA Phormidium mucicola 0.00 0.00 0.06 0.00 4.15 0.11 0.00  0.00
7. /NG Phormidium tenu 0.00  0.00 0.00 0.00 1.71 0.04 0.00  0.00
8. T f Cylindrospermopsis raciborskii ~ 0.00 0.00 0.84 0.07 423 0.11 0.00  0.00
9. T A= AR £ i Pseudanabaena limnetica 0.00 0.00 0.69 0.10 2.05 0.05 717 035
SR
10. /IR Chlorella sp. 0.10 0.01 0.03 0.00 1.29 0.05 0.00  0.00
11. VY Scenedesmus quadricauda 0.05 0.01 0.01 0.00 0.67 0.03 0.01 0.00
12, BRACHE Chlamydomonas globosa 0.11 0.03 0.00 0.00 0.10 0.00 0.01 0.00
13. G AC # Platymonas subcordiformis 0.04 0.01 0.28 0.04 0.00 0.00 0.00  0.00
FEHET]
14, BLE /N Cyclotella stelligera 0.06 0.02 0.00 0.00 078  0.03 025  0.02
15. #gJe /N Cyclotella meneghiniana 0.97 0.26 0.19 0.02 0.02 0.00 0.00  0.00
16. /N KEETY B Nitzschia microcephala 0.01 0.00 0.89 0.07 0.07  0.00 0.00  0.00
17. H B AT 35 Fragilaria intermedia 0.09 0.02 0.00 0.00 0.32 0.01 0.03 0.00
18. BliffafTi Fragilaria capucina 0.00 0.00 0.15 0.02 0.02 0.00 0.06  0.00
19. Fi/NHI5EEE Achnanthes exigua 0.13 0.02 0.01 0.00 0.03 0.00 037  0.02
20. REMAT#E Synedra acus 0.04 001 0.03 0.00 012  0.00 120 0.07
S
21, K HERE I Dinobryon bavaricum 0.86 0.20 0.00 0.00 2.68 0.07 0.00  0.00
22. Rl e Dinobryon cylindricum 0.41 0.11 0.00 0.00 0.00 0.00 0.02  0.00
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Tab. 3 Overall association of dominant phytoplankton species
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NICHE CHARACTERISTICS AND INTERSPECIFIC ASSOCIATION ANALYSIS
OF DOMINANT SPECIES OF PHYTOPLANKTON IN THE REGULATING
RESERVOIR OF THE EASTERN ROUTE OF SOUTH-TO-NORTH
WATER DIVERSION PROJECT

YU Xiao-Qing', AO Zi-Qiang', CHEN Qin-Yi~’, TANG Yi-Fan”’, WANG Jing-Long",
LI Dun-Hai”® and WANG Zhi-Cong™’
(1. College of Eco-Environmental Engineering, Guizhou Minzu University, Guiyang 550025, China; 2. Institute of Hydrobiology,

Chinese Academy of Sciences, Wuhan 430072, China; 3. University of Chinese Academy of Sciences, Beijing 100049 China;
4. College of Water Resource and Modern Agriculture, Nanyang Normal University, Nanyang 473061, China)

Abstract: This study investigated the phytoplankton community structure, dominant species’ niche characteristics, and
interspecific association in the Donghu Reservoir, Datun Reservoir, and Shuangwangcheng Reservoir along the Eas-
tern Route of the South-to-North Water Diversion Project in Shandong Province. During the survey, 8 phyla, 59 genera,
and 116 species of phytoplankton were identified, with Cyanophyta, Chlorophyta, and Bacillariophyta being the domi-
nant groups. The phytoplankton communities in the reservoirs exhibited distinct seasonal succession patterns, that is,
spring was characterized by a co-dominance of Bacillariophyta and Chrysophyta; Cyanophyta was absolutely dominant
in summer and autumn, with harmful bloom-forming cyanobacteria such as Microcystis spp, Pseudoanabaena limne-
tica, and Cylindrospermopsis raciborskii were the dominant species; while Cyanophyta and Bacillariophyta were co-
dominant phylum, with abundance of Pseudoanabaena limnetica reaching as high as 7.17x10° cells/L. Niche analysis
revealed that the average niche width (B,) of dominant species in Cyanophyta increased by 77.3% and 34.0% in summer
and autumn, respectively, indicating significant expansion during these seasons. Seasonal changes in niche overlap
(ASO;) showed that Chlorophyta and Bacillariophyta were in developmental stages in spring, while the niche overlap of
Cyanophyta continued to rise to 77.8% in summer and autumn, but the resource competitiveness of Cyanophyta gradua-
lly declined in autumn. Interspecific association analysis revealed that there was an overall non-significant negative
association in spring and summer, and a significant positive association between the Cyanophyta and Chlorophyta in
autumn, reflecting the functional complementarity and niche differentiation among these species. Among the 924 domi-
nant species pairs, 57.47% showed significant association, with as many as 506 pairs having extremely significant nega-
tive associations, indicating that the community as a whole was in a state of intense competition. Based on these find-
ings, it is recommended to incorporate positively associated species pairs with high niche overlap as water bloom early
warning indicators into the risk management system, providing a scientific basis for ensuring drinking water safety.

Key words: The Eastern Route of South-to-North Water Diversion Project; Regulating reservoir; Phytoplankton;
Ecological niche; Interspecific association
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