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Fig. 1 Sampling sites of phytoplankton in Liujiaxia Reservoir
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Fig.2 The physicochemical parameters in Liujiaxia Reservoir from March to October 2020
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Tab. 1 The dominant phytoplankton species and their dominance in Liujiaxia Reservoir
1t % B Dominance
)t # FhDominant species - —
3HAMarch 4HApril 5HMay 6/June 7HJuly 8 August 94 September 10 October
REMT#Synedra acus 0.168 0.048 0.041  0.133  0.149 0.218 0311 0.204
B G G AT 8 Fragilaria crotonensis 0.494 0.026  0.023  0.025 0.157 0.077 0.465 0.349
L0 T Asterionella formosa 0.229 0.071 0334 0437 0416 0.350 0.085 0.031
HEEHEFEFEDinobryon sertularia 0.847 0559 0221  0.189 0.097
RIS Ceratium hirundinella 0.031  0.020 0.045 0.078 0.034
RIB I Euglena oxyuris 0.028
TR R+ T Navicula radiosa 0.02
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Fig. 3 Monthly changes in phytoplankton density and biomass in Liujiaxia Reservoir
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COMMUNITY STRUCTURES OF PHYTOPLANKTON AND ITS RELATIONSHIP
WITH ENVIRONMENTAL FACTORS IN THE LIUJIAXIA RESERVOIR

DU Yan-Yan', LIAO Chuan-Song’, YANG Zhuo-Yu', LOU Zhong-Yu',
ZHANG Yan-Ping', WANG Hong’ and WANG Tai'

(1. Gansu Fisheries Research Institute, Lanzhou 730030, China; 2. State Key Laboratory of Freshwater Ecology and Biotechnology,
Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 3. Maqu Tibetan Plateau Native Fish Nature
Reserve Administration of Gansu Province, Maqu 747300, China)

Abstract: Liujiaxia Reservoir is an important conservancy and hydroelectric project in the Yellow River which is the
second largest river in China. With Liujiaxia Reservoir as the second water source of Lanzhou, water qualityhave drawn
more and more attention from the government and researchers. Phytoplankton as the main primary producer, plays an
important role in aquatic food, web ecosystem, and is a sensitive environmental indicator of water quality in lakes and
reservoir. In this study, to understand the phytoplankton status and the nutritional conditions of Liujiaxia Reservoir, ele-
ven sampling sites were established across the reservoir. We conducted 8 times qualitative and quantitative phytoplank-
ton acquisitions from 11 sampling sites in Liujiaxia Reservoir. To analyze the phytoplankton community structure dur-
ing March to October in 2020 and discussed the impact of water level and other possible influencing factors on the
phytoplankton community structure, a total of 63 species of phytoplankton were identified, which belonged to 35 ge-
nera and 7 phyla. Among which, the most abundant group was Bacillariophyta, with 40 species in 17 genera, followed
by Chlorophyta (12 species in 8 genera), Cyanophyta (4 species in 4 genera), Pyrrophyta (2 species in 2 genera),
Xanthophyta (2 species in 2 genera), Euglenophyta (2 species in 1 genera), Chrysophyta (1 species in 1 genera). The
dominant species were Asterionella formosa, Fragilaria crotonensis and Synedra acus, they all belong to Bacillario-
phyta. The density of phytoplankton varied from 3.17x10" ind./L to 59.09x10" ind./L, with an average density of
13.54x10" ind./L. The biomass of phytoplankton varied from 0.0370 mg/L to 0.5004 mg/L, and the average biomass
was 0.2137 mg/L. The indices of Shannon-Wiener H', Margalefrichness index D and Pielouuniformity index J were
1.16—2.43 (averaging 1.84), 1.22—1.57 (averaging 1.42), and 0.23—0.51 (averaging 0.38), respectively. Due to re-
lease flood waters during flood season, phytoplankton community structure of Liujiaxia Reservoir did not change regu-
larly, the results indicated that artificial regulation and storage had obvious effects on phytoplankton community struc-
ture. The phytoplankton in Liujiaxia Reservoir are mainly diatoms and Chrysophyta, indicating that it is a poor nutri-
tive water body. RDA indicated that the most influential environmental factors on phytoplankton were total nitrogen
and transparency, followed by dissolved oxygen and water temperature. Water quality results show except for the total
nitrogen, the other water quality indexes of Liujiaxia Reservoir meet the water quality standards of class I or class II
of the National Surface Water Quality Standards (GB3838-2002). This study provides background data for water envi-
ronment protection, rational utilization of fishery resources and sustainable development of Liujiaxia Reservoir.

Key words: Phytoplankton; Density; Biomass; RDA; Liujiaxia Reservoir



