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Fig.2 Phytoplankton abundance in Danjiangkou Reservoir
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Fig.3 Spatiotemporal patterns of phytoplankton functional groups relative abundance in Danjiangkou Reservoir
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Fig.4 Spatial and temporal distribution of Q index and integrated trophic state index in Danjiangkou Reservoir
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Fig.6 RDA analysis of phytoplankton functional groups and environmental factors in Danjiangkou Reservoir in different seasons
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B L EE F R (DOI1:10.16366/j.cnki.1000-2367.2024.10.26.0001).
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Seasonal succession characteristics of phytoplankton functional groups and
water ecological health assessment in Danjiangkou Reservoir

Zhang Junfang', Huang Xuanmin®, Ni Xuefeng®’, Chen Wei',
Zhou Lianfeng', Peng Xiaoran’, Ma Peiming'

(1. Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of Ministry of Water Resources;
Innovation Team of the Changjiang Water Resources Commission for River and Lake Ecosystem Restoration Key Technology .
Institute of Hydroecology, Ministry of Water Resources and Chinese Academy of Sciences, Wuhan 430079, China;

2. Mid-Route Source of South-to-North Water Transfer Co., Ltd., Danjiangkou 442700, China)

Abstract: As a key water source for the Middle Route of the South-to-North Water Diversion Project, it is essential to
understand the seasonal succession of phytoplankton functional groups and the ecological health status of the Danjiangkou Res-
ervoir. A quarterly sampling survey was conducted in 2021 on phytoplankton and environmental factors in two reservoir areas of
Danjiangkou Reservoir. Two indices were used to comprehensively evaluate the water quality status. The results showed that
114 species(varieties) of phytoplankton in 7 phylums, 35 families and 69 genera were detected in the area, with the total abun-
dance varying from 1,40 X 10° to 183.33X10° ™", and the average abundance was 1.53 X 10" "', The abundance of phyto-
plankton in summer was significantly higher than that in other seasons, and the dominant phyla in each season were obviously
different. There were five dominant species throughout the year, namely Cyclotella sp., Merismopedia tenuissima s Microcys-
tis sp.» Aphanocapsa elachista and Chroomonas acuta » the dominant species differed from season to season, and there were
two common dominant species: Microcystis sp. and Chroomonas acuta. A total of 27 functional groups were classified, inclu-
ding 11 dominant functional groups, C and X2 were the common dominant functional groups in each season, and the seasonal
succession of phytoplankton functional groups was obvious: C/X2(winter) — X2/P/C(spring) = K/Ly/M(summer) —> X2/
M/C(autumn). The water quality of Danjiangkou Reservoir, evaluated by the integrated trophic state index(TSI,;) and Q in-
dex, was overall mesotrophic state and in the "good" level. The ranking by season(best to worst) was: spring, winter, sum-
mer, autumn. The Danku section quality was superior to the Hanku section. RDA analysis showed that the effects of environ-
mental factors on the phytoplankton functional groups were different in different seasons. and the overall key drivers were wa-
ter temperature, conductivity, nitrite and dissolved oxygen, of which water temperature and dissolved oxygen were the main
drivers in winter and autumn, conductivity was the main driver in summer, and nitrite had a greater impact on phytoplankton
functional groups in winter, spring and summer.

Keywords : phytoplankton; functional groups; seasonal succession; ecological health assessment; Danjiangkou Reservoir
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Tab. S1 Spatial and temporal change of mean environmental factors in Danjiangkou Reservoir
A ¥ X7 B FES = 1P WE
IR/ C 10.4 16.7 29.0 19.2 19.3 18.5
% W /m 2.7 5.8 3.1 1.2 4.4 2.5
pH 8.8 8.5 8.6 8.0 8.5 8.5
WA/ (mg « L™ 10.2 10.5 9.7 8.5 9.3 10.0
AR/ (uSeem™ D) 193.3 228.0 256.1 188.8 234.4 218.2
H/m 39.5 47.8 33.8 40.4 40.3 40.4
oxup N/ (mg e L7H 0.123 0.045 0.052 0.216 0.111 0.108
Pxoy n/(mg e L7 1.16 1.02 1.02 1.05 0.95 1.13
Pnoy ~/(mg e L7 0.003 0.014 0.018 0.002 0.009 0.010
prn/(mg+ L71) 1.61 1.18 1.18 1.42 1.22 1.43
Ppoj—p/(mg =+ L7H 0.009 0.004 0.006 0.029 0.011 0.013
opp/(mg = L") 0.023 0.007 0.012 0.083 0.029 0.032
Ocna/Cpg s L7 2.72 2.46 4.36 2.06 1.93 3.50
Ocony, /(mg * L7H 1.85 1.57 2.56 4.33 2.54 2.60
opy/(mg « L7 1.41 1.10 1.13 1.34 1.12 1.33
orpp/ (mg « L71) 0.013 0.004 0.010 0.036 0.013 0.017
Psioj— s/ (mg* L7H) 7.64 5.42 4.70 10.04 6.18 7.43
41.60% of variance;p=0.000 1
0.2
0.1 “
< 0.0 4
)
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Fig.S1 Ranking of cnvironmental [actors in Danjiangkou Rescrvoir
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Tab. S2 Phytoplankton dominant functional groups and dominance degree in Danjiangkou Reservoir

TiheRE K EoEs e (& P W L4

C 0.738 0.145 0.033 0.140 0.217 0.079 0.108

E — 0.071 — — — — —

F 0.025

J — — 0.032 — — — —

K — — 0.309 — 0.166 0.051 0.082

L, — — 0.186 — — 0.088 0.044

M 0.030 — 0.119 0.268 0.146 0.078 0.092

P — 0.182 — — — — —

S2 — — — 0.038 — — —

X2 0.180 0.421 0.047 0.334 0.126 0.082 0.091

Y — 0.046 — 0.078 — — —

& S3  FHIOKEZHFEY LB Thae B 41T
Tab. S3 Characteristics of dominant phytoplankton functional groups in Danjiangkou Reservoir
EH I RERE FEACRMEF R A BERRAE iiif % 1 U
C INEREE | SE T R T 3E (Asterionella formosa) B E IR N K (R fROLHE MRIR sk akEFEw KK 2E
E T e 2 B IR B AR B A /N K A filRE ZH btz
F TR (Planktosphaeria gelotinoca) EENE= S iUPI N B F7 L A bR E =
B BRGESE (Oocystis solitaria)
WA IR HE (O, lacustis)
J Wk %5 5L (Coelastrum reticulatum) | WESRGRE RK BEDIA
W (Crucigenia apiculata) M
K ElNEz W E IR IR K RERSE
L, /NP A Z W (Peridiniopsis sp.) g SRR R H AR R R B s 57 RS sRE KRR G
M R 2 T T /N TR R SR OB R R R KA [P R T RO R
P v I JE T BE L TSURE T8 B B AR B AL A 2~3 m FFEBCEF RGO, Bt Rz IKAR Gy 2 AR
(Aulacoseira granulata var. angustissima) E IR AR

S2 AL LR RPN oL AR T
X2 RE W B B A BE (Chlamydomonas sp.) W E & H I RKKEKWTEIERE)Z KA KZRE IR
Y It K BRI fIRE IR AR
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Fig.S2 RDA analysis of phytoplankton functional groups and

environmental factors in Danjiangkou Reservoir



