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Phytoplankton Community Structure and Water Quality Assessment in Daihai Lake

Wulan, LUO Xuguang', WANG Yi, LIU Jie
(College of Animal Science, Inner Mongolia Agricultural University , Hohhot 010018, China)

Abstract: To investigate the seasonal variation characteristics of the phytoplankton community structure and water quality in Daihai
Lake, the study employed the microscopic examination and hydrochemical analysis to investigate the phytoplankton community struc-
ture and water environmental factors of Daihai Lake in 2023. Single factor evaluation method, phytoplankton diversity index and
comprehensive trophic status index were used to evaluate the water quality in Daihai Lake. The results showed that a total of 45 spe-
cies belonging to 28 genera and seven phyla were identified in Daihai Lake, with Bacillariophyta (48.89%) and Chlorophyta
(28.89%) being the dominant phyla. Among these, nine species were identified as dominant species. Synedra pulchella was the ab-
solutely dominant species in spring, while Characium sp. and Schroederia sp. were the absolutely dominant species in summer and
autumn. The average cell density of phytoplankton in Daihai Lake was 12. 93 x 10* cells/L., with an average biomass of 125. 86 wg/L,
both indices were significantly higher in summer and autumn than those in spring. The annual average values of the Shannon-Wiener
diversity index and richness index were 1. 95 and 0. 96, respectively. Based on biodiversity index evaluation, the trophic state of
Daihai Lake was assessed as mesotrophic to moderate eutrophic in spring and autumn, and moderate eutrophic to eutrophic in sum-
mer. The results by single factor evaluation method showed that the water quality of Daihai Lake was inferior to Class V , with the total
nitrogen, permanganate index and total phosphorus identified as the primary influencing factors. The annual mean comprehensive
trophic status index of Daihai Lake was 53. 81, indicating that the water body was in a state of light eutrophication across all seasons.
In summary, the phytoplankton community of Daihai Lake was dominated by Bacillariophyta and Chlorophyta in 2023, with low levels
of density, biomass and species diversity. The water body was in a state of light to moderate eutrophication. Sustained efforts should
be devoted to enhancing the systematic monitoring and comprehensive protection of the ecological environment of Daihai Lake.
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Fig. 1 Location of sampling points in Daihai Lake
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Table 1 Composition of phytoplankton phyla in Daihai Lake
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Fig. 2 Phytoplankton species composition in different
seasons in Daihai Lake
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Table 2 Dominant species and dominance of
phytoplankton in Daihai Lake

s . e
= Lo FE 45 BE

RCELE AT (Synedra amphicephala) 0. 07
F&/INEF T (Synedra pulchella) 0.22

REHED] FHFTE (Synedra sp. ) 0.06 0.08
55 /INE 8 (Navicula exigua) 0.10
153k FHE i ( Navicula rhynchncephala) 0.07
EHIE L 45 (Ankistrodesmus acicularis) 0. 09
P JINBESE (Characium sp. ) 0.35 0.54
LR (G .
5K (Schroederia sp. ) 0.55 0.12
P AERE (Oocystis sp. ) 0. 04

2.1.2 FHE AMERSHBIRK

TR 7 AR 0 4 B 0 A e o A SRR AE DL R 3
S 2T TR R ) -S4 A 28 B AR R 0. 28%10° 4N/,
25. 79x10*N/L A1 12, 37x10*4/L, B Bk ZEH 2% 5
THEZE(P<.05), FERERET % R (87.35%),
HWR B EE 11 (10. 82%) , H FK T8 1% e i
(H75.94. 47%; Fk 75 :66. 22%) , ik i [ 1R 2 (7.
5.36%; 82 :30. 53%) , #5217 W BE 1] A R BRI,
A A R Bk 2 B A T TS . &R A
SUVFIR A R B AT (ST) AR BT (S3) BT
Tk 2 07 Ui A 2 e i A LA R B S i
5 B RN BRI (E AT R (S3) i,
K2R (S6) BT -

BT IRUAAI ) 4 E M R A 21, 55 ug/L,
151. 07 ug/L #1204. 97 ug/L, B FkEH B E 5 TH
F(P<0.05) . RERETTRNSRSE I BE A T8y
A7 B LA B R DRE B TN 3, B W Y L 5]
F115 99. 69% , B R4k 1A Wit e 5 (76. 26%) , ik



5 6 1]

B 2 BNOL, E 28,5 ISR TR Y R S R R IE SR BT 25

[ Hfb O % [0 e O S8 —u— SRS E-A- s4YE

=3
0.8
0.6 Q
= =
g S
5 0.4 3
= 2
0.2 8
o
0.0
SI S2 S3 S4 S5 S6 ST
KRS
36
30 ~
S
< <
S 24 <
B S
{g& <
¥ 18 %
= 12 &
8
paal
6

HEX A /%

3
Fig. 3 Distribution of phytoplankton abundance and biomass in different seasons in Daihai Lake
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Table 3 Seasonal variation of phytoplankton diversity indices in Daihai Lake
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Table 4 Seasonal variations of water environmental
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