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Abstract The spatial and seasonal variations of environmental factors and phytoplankton community in Lake
Dianchi was investigated. The statistical analysis found that a total of 84 phytoplankton taxon, belonging to 49
genera 6 phyla were identified, of which Chlorophyte were the most abundant, accounting for 59.2%, followed by
Cyanophyta, accounting for 16.67% and diatom accounting for 5.95%. The trend of seasonal variation of algae
density and biomass was not the same, which was caused by the biomass differences of various species. The
Shannon Wiener index (H) was very small throughout the year, and seasonal variation was not significant. Algae
density and biomass were positively correlated with total phosphorus (TP), and negatively correlated with nitrate
(NO3") and nitrogen phosphorus ratio (N:P). H was positively correlated with NO;  and N:P, while negatively
correlated with TP. Nutrients had great influences on the density and biomass distributions of various taxa of
phytoplankton community. The density and biomass of the most dominant species Microcystis sp. had the same
relationships with the environmental factors, which were positively correlated with pH, TP and ammonia (NH,"),
and negatively correlated with NO;, N:P, total nitrogen (TN), dissolved organic carbon (DOC) and total organic
carbon (TOC). Some biological factors may cause stronger effects on density and biomass distribution of chlorella
and diatom, such as interspecific competition and predation, covering the influences of environmental factors.

Key words Lake Dianchi; phytoplankton; community structure; environmental factors; seasonal variation; spatial
variation
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Table 1 Environment factors of different seasons in Lake Dianchi
B HF 2015-04 2015-08 2015-12 2016-04 P(S) P(A)
NH, /(mg-L ™) 0.33+0.03 0.52+0.14 0.26+0.02 0.15+0.05 o o
NO; /(mg-L™ 0.11+0.04 0.33+0.05 0.110.04 0.89+0.18 ok o
TN/(mg'Lil) 2.32+0.39 1.92+0.57 1.63+£0.59 2.67+0.10 - **
TP/(mg~L71) 0.14+0.01 0.13+0.03 0.11+0.02 0.07+0.03 - **
N:P 16.94+3.51 15.54+3.38 14.60+5.54 45.72+13.59 - **
TOC/(mg'Lfl) 20.49+8.61 15.3943.31 13.11£0.98 13.98+1.22 - w*
DOC/(mg-L™") 14.7342.55 7.9443.55 4.25+1.59 6.05+3.64 ok o
DO/(mg-L™") 8.44+0.35 7.7340.54 8.48+0.13 7.27+0.41 o ok
pH 8.75+0.09 8.73+0.01 8.67+0.28 7.76+£0.25 - **
T/°C 21.26+0.46 22.03+0.40 10.994+0.62 17.56+0.18 ** **

e RN BA BEMEE R, P<0.05; “"FAR LB ERET, P>0.05; PS)NZETARILM BT P(A)N 2015 4 4 Fi1 2016 4F 4 H Z [814Ebr 24
S EE

R2 HUEHFENABMAOZTTEL

Table 2 Seasonal variation of dominant species of plankton community in Lake Dianchi

Wb KR MHEE(D)
I & 2015-04 2015-08 2015-12 2016-04
T B (Microcystis sp.) 0.106" 0.685" 0.652" 0.079"
WadsKkisE (dphanocapsa sp.) 0.751° 0.073" 0.249 0.622°
5B (Phormidium sp.) 0.01 - 0.013 -
W]
10 2 34 (Anabaena sp.) - 0.010 - —
Dh i JJE 38 (Pseudoanabaena sp.) - 0.014 - 0.032
R 223 (Aphnizomenon sp.) - 0.104 - -
""""""""" Wk (Scenedesmus sp) 0027 - o018 0010
DU M (Scenedesmus quadricauda) 0.028 0.064 - -
LRPET] i3 42 3% (Planktonema sp.) - - - 0.070
243 (Ulothrix sp.) 0.011 - 0.109
75 B P (Coelastrum sp.) 0.017 - - -

T =" FOR R (E ¥<0.01, *FIRAE 8 MNRAE ARSI HF, FARFNI L AERR 70l 2 A HFh
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Fig. 2 Seasonal variation of plankton community structure indices in Lake Dianchi
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Fig. 3 Pearson correlations between environmental factors and plankton community indices in Lake Dianchi
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