J. Lake Sci. (#ia#H5), 2026, 38(3):931-942
DOT 10. 18307/2026. 0312
© 2026 by Journal of Lake Sciences

FHIAKEE (FHER) iFHFE Y ) 6E 8 Bt AR K BRIEM

ajay

;ﬁ/fi;}fﬁm =1 %_m{,:l,z , %fj j_\}@_l,z , TE?‘EI'Z & ﬁ}_ﬂal,z ’ FE;‘:’@:;&EZ’} ’/%211{2;%1,2 ,???1’2**
(1R ek =25, B % 453007)

(2T H 4 PHT LUK K B A2 RGCBFAMRRE DBt , H B 474450)

(3 TR R AL TR £ 2 AS IR W, i B 474475)

B OE: PHTEUKRPER R R IE 2k TR A B SR IR M E R — UK IR X, B 2014 4RI K DL, 12 DK B R A PR 4+
TE MRV b, B BB A A5 SR AIK BT IRARBEAE o KA AR A AR K B AT 19 S B 2 5, 4 52 M K A ) P S5
IE ST (A142AT P TR A M A A R R e N RTETHIT UK R OR339 A 35 AR A X 2 e AL 4
REREARREIR , AR BT LI K (2 I (2023 4F 10— 12 H) S ARK AL (2024 4 4— 6 H ) BEAT A RAE, S0 AT iF WA 4
DIRERESS LIS PRI R T X FR A ) S RERE AR o 25 2R3 W], PHIL MR PP IXTEAS ) i) 28 05 R 7 1]
75 Ja 128 Fifv, B SREETT(37.33% ) kBT (36.00% ) (EBET] (14, 67% ) A, AN [ 23 25 1T T R AR 0 S RE A 2H
TAAERE 25 IR0 26 PRI DIRERE , (LG IE DR S /K2 SRTE I DI RERE NP, if N oK SRS S RERE Y T, LA K
HAEE VR DIRERE M Lo, B /K AL T, PR XA A DI RETE o S RETE B WIAR K A2 401, O S5 S RETHE D S RETHE MP P Fl
Loo SCU /K OIS MO0 DI RERE A DU RERE M Lo 01 S, 5 (/K AL AL S D RERE I D RERE T 1 B TUARHrEs REH],
pH L AR IERRRRERJE W0 PR U DL A S RERE Y EREEABE R 70 BT Q FEEUI/R BUPM 4R R, XK BLE
PRAL T R IR s TSI XK BTAL T 28— R IRA o WFFER I, PHI H K PR BOK BB RS & , (8 3 7E 9 7K L
P30T, 5 R 75 e X 0 R A PR A BT THIE , B8/ K P A L L S T 1R K S IR S A A 25 R LR AE R R
SRR SR UK ; WAL s SIRERE s K BTPEA 5 Q H %L

Spatiotemporal characteristics of phytoplankton functional groups and water quality evalu-
ation in Dankou District, Danjiangkou Reservoir*

Jin Jialin"?, Lv Xucongl'z, Zeng Dahai"?, Ding Houkuan"?, Gao Yunni"?, Chen Haiyan“, Yuan Huatao"* &

Li Xuejun">*

(1: College of Fisheries, Henan Normal University, Xinxiang 453007, P.R. China)

(2 Field Scientific Observation and Research Station of the Danjiangkou Reservoir Aquatic Ecosystem, Henan Province, Nan-
yang 474450, P.R. China)

(3. Ecological Environment Monitoring Center of the Middle Route of the South-to-North Water Diversion Project in Henan

Province, Nanyang 474475, P.R. China)

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 o-
verall 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 indi-
rectly influences the growth, distribution, and diversity of phytoplankton. To evaluate how water-level-induced habitat changes af-
fect phytoplankton functional groups in the Danku District of 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 composi-
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tion 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. Chlorophyta (37.33% ), Bacillariophyta (36.00% ),
and Cyanophyta (14. 67% ) dominated the phytoplankton community. Significant differences in functional group composition were
observed across time and space. 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 S, prevailed in the high-water period, while groups T and B dominated in the low-water period. Redundancy
analysis revealed that pH, turbidity, nitrate nitrogen, and phosphate 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
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Fig. 2 Spatiotemporal variations of phytoplankton community structure (a), abundance (b),

and biomass (¢) 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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ot e Aphanothece sp.
Lo WG Coccomyxa sp. SRR IR IR TR EHINE
TR Merismopedia sp.
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