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Abstract: To understand the phytoplankton community characteristics and its relationships with environmental factors, we
investigated the species, abundance and biomass of phytoplankton and environmental factors at eight sampling sites in Lake Hulun
during March and from May to October of 2019. The results showed that: A total of 120 phytoplankton species were identified, be-
longing to 7 plyla and 72 genera. In terms of the seasonal composition of the phytoplankton community, Chlorophyta was the dominant
groups in spring, followed by Bacillariophyta and Cyanophyta. The number of Chlorophyta was the largest in summer and autumn, fol-
lowed by Cyanophyta. Bacillariophyta was the dominant group in winter, followed by Chlorophyta. The dominant species of phyto-
plankton in Lake Hulun were Cyclotella meneghiniana of Bacillariophyta, Anabaena circinalis and Merismopedia minima of Cyanophy-
ta. The number of the dominant species was the most in spring and the least in autumn and winter. The phytoplankton abundance in
spring (123.52x10* cells/L) and winter (16.41x10* cells/L) was lower than that in summer (280.80x 10* cells/L) and autumn
(380.63x10* cells/L). The abundance of Chlorophyta was the highest in spring and winter, and the abundance of Cyanophyta was
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the highest in summer and autumn. In terms of phytoplankton biomass, summer (0.38 mg/L) had the largest, followed by autumn
(0.26 mg/L) and spring (0.24 mg/L) , and winter (0.13 mg/L) had the smallest. Shannon-Wiener diversity index, evenness index
J and comprehensive trophic state index all indicated that Lake Hulun was in mesotrophic condition. Redundancy analysis of phyto-
plankton abundance and water environmental factors showed that water temperature, chlorophyll-a, pH and nitrogen and phosphorus
nutrients were the main environmental factors that affected the distribution of the phytoplankton community in Lake Hulun.

Keywords: Lake Hulun; phytoplankton; community structure; water eutrophication
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Tab.2 Seasonal variation of water environmental variables in Lake Hulun( Mean+SD)

WS B ES [ &s B
TR EE/C 17.67+5.40 24.86+1.46 9.52+3.80° 0.710.25¢
pH 8.84+0.53° 8.61+0.39 a 8.76+0.45° 8.76+0.75°
DO/ (mg/L) 9.44+1.18" 8.81x1.99" 10.82+1.19" 16.35+7.85%
CODy;,/ (mg/L) 5.90+2.90" 10.34£2.28" 9.68+2.35" 10.08+4.53*
TP/ (mg/L) 0.25+0.51° 0.15+0.05* 0.17£0.06* 0.13+0.04°
TN/(mg/L) 1.87+0.64* 1.72£0.68* 1.20+0.63" 1.33£0.46"
ALY/ (LL F i, mg/L) 1.74+1.19* 1.89+1.15° 1.53+0.97* 2.17£0.98*
Chl.a/ (pg/L) 13.90+9.92" 32.63+16.78" 13.19+9.62" 10.50+7.64"
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Fig.2 Species(a) and relative density(b) of each phylum of phytoplankton in different seasons in Lake Hulun
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Fig.3 Temporal and spatial variation of phytoplankton abundance in Lake Hulun:

(a)Spring, (b) Summer, (c¢) Autumn, (d) Winter
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Fig.5 Temporal and spatial variation of phytoplankton biomass in Lake Hulun:
(a) Spring, (b) Summer, (c¢) Autumn and (d) Winter
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Tab.3 Dominant species of phytoplankton in each investigated month of 2019 in the Lake Hulun

i} [h] [ES PEFFh LIES Lt 451 Y3
3H 7 #17] Bacillariophyta B WEATHE Fragilaria brevistriata 0.61 0.06 0.04
Y4 HTE Synedra acus 0.55 0.04 0.02
i Je /N Cyclotella meneghiniana 0.91 0.12 0.11
42 % 17] Chrysophyta 1A 4x 3 Chromulina elegans 0.82 0.14 0.11
PRI LT 43 Ankistrodesmus angustus 0.48 0.06 0.03
5H k¥ 7] Bacillariophyta R LR MG Fragilaria brevistriata 0.96 0.04 0.03
U4 FTE Synedra acus 0.89 0.07 0.06
e /N Cyclotella meneghiniana 0.98 0.45 0.44
4x3"] Chrysophyta 1B AN 433 Chromulina elegans 0.80 0.06 0.05
253 17] Chlorophyta PIIE A 3 Chlamydomonas ovalis 0.87 0.03 0.02
BIC L 43 Ankistrodesmus angustus 0.83 0.04 0.04
6 H fif#17] Bacillariophyta Y3518 Synedra acus 0.92 0.08 0.07
e /N Cyclotella meneghiniana 1.00 0.41 0.41
4x¥7] Chrysophyta B350 43 Chromulina elegans 0.92 0.03 0.03
253 17] Chlorophyta YRIE A Chlamydomonas ovalis 0.88 0.03 0.03
BRACEE Chlamydomonas globosa 0.75 0.03 0.02
PRI L1 4 ¥ Ankistrodesmus angustus 0.88 0.03 0.03
DU M Scenedesmus quadricauda 0.96 0.04 0.03
7H Wi ¥ 17] Cyanophyta B MK ALEE Anabaena circinalis 0.48 0.06 0.03
Tk 3% 1] Bacillariophyta YAFHTE Synedra acus 0.52 0.04 0.02
e /N Cyclotella meneghiniana 1.00 0.41 0.41
8 H W] Cyanophyta /N2 Merismopedia minima 0.98 0.12 0.11
LKA Anabaena circinalis 0.59 0.12 0.07
k3% 7] Bacillariophyta ML MEAT I Fragilaria brevistriata 0.67 0.03 0.02
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10 H W5 17] Cyanophyta /N2 35 Merismopedia minima 0.96 0.29 0.28
k¥ 7] Bacillariophyta ML MEAT I Fragilaria brevistriata 0.74 0.03 0.02
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42 %:17] Chrysophyta 1B {0 43 Chromulina elegans 0.91 0.04 0.04
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Tab.4 Seasonal variation of phytoplankton diversity in the Lake Hulun

H' J
R

&% HE &S A7 &5 HE 7 A7

S1 3.21 2.99 2.35 1.55 0.43 0.40 0.32 0.21
s2 3.66 3.38 2.39 NA 0.49 0.46 0.32 NA
S3 2.51 3.28 2.50 3.18 0.34 0.44 0.34 0.43
sS4 3.32 2.88 3.22 2.44 0.45 0.39 0.43 0.33
S5 2.65 3.23 3.09 NA 0.36 0.44 0.42 NA
S6 3.05 3.61 2.99 4.06 0.41 0.49 0.40 0.55
7 2.79 2.78 2.97 NA 0.38 0.38 0.40 NA
S8 2.98 2.59 3.86 1.06 0.40 0.35 0.52 0.14
- 3.02 3.09 2.86 2.46 0.41 0.42 0.39 0.33
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Fig.6 Redundancy analysis of the relationship between phytoplankton and environmental factors

in the Lake Hulun in different seasons
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