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Abstract: The Danjiangkou Reservoir serves as a critical water source for the middle route of the South-to-North Water
Diversion Project and is designated as a national first-level drinking water protection zone. Since the project’s
impoundment in 2014, the overall water quality in the reservoir area has consistently met or exceeded Class II standards,
underscoring its vital ecological and water resource functions. Water level fluctuation, as a key operational parameter,
directly shapes the aquatic environment and indirectly influences the growth, distribution, and diversity of phytoplankton.

To evaluate how water-level-induced habitat changes affect phytoplankton functional groups in the Danku District of
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Danjiangkou Reservoir, this study conducted sampling and analysis during high-water (October—December 2023) and low-
water (April-June 2024) periods. We examined the structure and composition of phytoplankton functional groups and the
environmental drivers affecting them. A total of 128 phytoplankton species from 75 genera and 7 phyla were identified
across varying spatiotemporal conditions. Bacillariophyta (39.06%), Chlorophyta (35.94%), and Cyanophyta (10.16%)
dominated the phytoplankton community. Significant differences in functional group composition were observed across
time and space (p < 0.05). In total, 26 functional groups were identified, including groups N and P (adapted to mixed water
columns), Y and T (suited to stagnant waters), and generalist groups M and Lo. During the high-water period, functional
group B dominated in the main reservoir, whereas groups MP, P, and Lo were dominant during the low -water period. In
the tributaries, groups M, Lo, and S1 prevailed in the high-water period, while groups TC and B dominated in the low-
water period. Redundancy analysis (RDA) revealed that pH, turbidity, NOs-N, and PO+*"-P were the primary environmental
factors influencing dominant functional groups. Q-index-based water quality assessment indicated that the main reservoir
water quality was generally "good," while tributary water quality ranged from "poor" to "good." These findings suggest
that although water quality remains stable in the main reservoir, tributaries experience notable nutrient pollution impacts
on phytoplankton communities during high-water periods, highlighting the need for management attention to external
inputs under high-water conditions.
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Fig.1 Geospatial arrangement of sampling stations (a) and temporal variation of reservoir water levels
(b) in Danku District, Danjiangkou Reservoir
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Tab.1 Temporal variations of environmental factors in Danku District, Danjiangkou Reservoir

ok High-level Low-level
FR High-RA High-TB Low-RA Low-TB
TDN (mg/L) 1.42 0420 338+ 129 0.95 £ 0.15b 1.62 £ 0.43b
TN (mg/L) 1.89 = 0.99b 6.21 +4.03a 1.20 = 0.15b 1.78 + 0.45b
NO3-N (mg/L) 0.77+0.21b 2.36 + 0.64a 0.78 + 0.04b 1.23 = 0.56b
NH3-N (mg/L) 0.02%0.01b 0.04 + 0.02a 0.02+0.01b 0.02 £ 0.01b
NO»>-N (ng/L) 2.92 + 0.54b 2038 + 17.09 8.33 + 1.59b 36.57 +25.91a
TDP (ug/L) 13.84 + 2.93be 22.75 + 5.69ab 11.24 + 5.28¢ 28.96 + 17.03a
TP (ng/L) 23.44 £ 9.13b 179.41 + 333.67a 1432 + 6.53b 43.45 £ 23.61b
PO&-P (ug/L)  15.78 = 5.76b 20.95 + 11.82a 456 £ 2.93¢ 19.85 + 13.28a
Chl-a (ug/L) 2.09 £ 0.65b 26.35 + 34.66a 2.06+0.51a 6.70 + 6.23a
WT (C) 16.93 + 4.21b 13.13 + 5.42b 23.80 £ 4.61a 26.77 +3.23a
DO (mg/L) 8.93+ 1.11b 10.74 + 0.92a 9.08 + 0.38b 9.81 + 0.88a
WD (m) 44.05 £ 8.41a 6.01 +4.13¢ 33.48 £ 9.39b 1.55 + 0.93¢
CON]/)CfI‘l‘)S 261.67+20.54b  390.50 + 55.15a 284.17 £ 5.27b 42633 = 33.10a
SD (m) 3.52+081a 0.71 £ 0.47b 3.96 + 1.22a 0.68 + 0.23b
pH 8.18  0.60a 7.68 + 0.53b 8.49 + 0.23a 8.44 £ 0.61a
TDS (mg/L) 126.17 £ 8.02¢ 191.90 + 23.62b 133.98 £ 2.91a 200.13 = 10.84a
Rho (Ijﬁ)x 3.79+0.24a 2.55 +0.29b 3.58 +0.08a 2.55+0.28a
Tur 3.05 + 1.88b 22,95+ 21.64a 2.11+0.83b 8.13 + 3.04b

* ORI RN N [ 2 oy AR 2 M AEE R 25 (p <0.05), MM FRRRTEEZER.
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Fig.2 Spatiotemporal variations of phytoplankton community structure (a), density (b), and biomass (c) in Danku District,
Danjiangkou Reservoir
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Tab.2 Phytoplankton Functional Group Assemblage and Habitat Attributes in Danku District, Danjiangkou Reservoir
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Fig.3 Phytoplankton functional group composition (a) and occurrence frequency (b) in Danku District, Danjiangkou Reservoir
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Tab.3 Dominant Phytoplankton Functional Groups and Their Dominance Degrees under Different Spatiotemporal

Conditions in Danku District, Danjiangkou Reservoir

i 34 ThREH LI
High RA B 0.36
High_TB M 0.29

Lo 0.13
S 0.13
Low_RA MP 0.35
P 0.10
Lo 0.10
Low_TB Tc 0.16
B 0.12

F£F Bray-Curtis AHAAEHERE, SRAAEE &2 44555 HF (non-metric multidimensional scaling,
NMDS) XA Al 25 (7 A A Sh REBEEAT /b (B 4D S5 EIR, 3 stress 7 0.1737, RIEHRE )
WA FERERAT o AN [ I 25 PR R A D R E BT I J 1) SR 28 XA 5 (B o A EAEE R E B (p<0.05), &
BR AN [R] B 25 28 A1 T V2 D AL T R 1) 2L A7 AE I 2 R A

stress: 0.1737
R? 00,6475
14
-
- °
. g * 3 ’ Group
Z 0. . - n * | High_RA
= - ®| High TB
“ P < * Low_RA
- —2_ - * Low TB
>
-4
T T T
-] 0 i
NMDS1

B 4 PHT FUKPEPHEE X WU D RE B RS [N 2 F AR B 2 e HE 910 7
Fig.4 Non-metric Multidimensional Scaling (NMDS) Analysis of Phytoplankton Functional Group Composition Across
Spatiotemporal Gradients in Danku District, Danjiangkou Reservoir
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Fig.5 Redundancy Analysis (RDA) of Dominant Phytoplankton Functional Groups in Relation to Environmental Variables
in Danku District, Danjiangkou Reservoir
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