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Abstract: Cell size is an important element determining phytoplankton physiological and ecological processes, including nutrient
uptake, sinking and grazing; thus, phytoplankton size-structure plays an important role in the structure and function of lake ecosys-
tem. To understand the succession patterns and driving factors of total chlorophyll-a and size structure of phytoplankton, field in-si-
tu investigation was conducted from September 2018 to September 2019 in the east Lake Dongting, a Yangtze River- connected
lake. The total phytoplankton chlorophyll-a biomass showed significant seasonality and spatiality. The highest concentration of total
chlorophyll-a was observed in summer (22.43 wg/L), followed by autumn (16.95 pg/L), spring (11.69 pg/L) and winter
(3.28 pg/L). Spatially, the total phytoplankton chlorophyll-a was highest in the north (26.12 pg/L) and lowest in the east (5.88
wg/L) of the lake. Phytoplankton was overwhelmingly dominated by nanophytoplankton (3-20 pm). The proportion of nanophyto-
plankton to total phytoplankton chlorophyll-a biomass was highest in winter (68.0% ) , whereas the proportion of picophytoplankton
(0-3 wm) increased gradually in spring and peaked in summer (42.1% ). The contribution of microplankton (>20 um) to total

phytoplankton chlorophyll-a biomass was lowest with a mean of 16.2% all year round. The results of redundancy analysis indicated
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that phytoplankton with different cell sizes showed similar responsive trends to environmental changes, while their adaptabilities
were different. Temperature, water levels, nutrients and pH were the key factors explaining size-structure of phytoplankton in east
Lake Dongting.
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Fig.1 Location of east Lake Dongting
and distribution of the sampling sites
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Tab.1 Means ( minimum-maximum) of environmental parameters and size fractioned chlorophyll-a

of phytoplankton in east Lake Dongting

Two-way ANOVA

Eitan S (L) -
= X 35k
TN/ (mg/L) 1.49 (0.44~2.72) 0.024 <0.001
NO3-N/(mg/L) 1.07 (0~2.12) 0.079 <0.001
NH,-N/(mg/L) 0.21 (0~0.6) <0.001 0.366
TP/ (mg/L) 0.10 (0.01~0.71) 0.072 0.634
PO3 -P/(mg/L) 0.03 (0~0.15) <0.001 0.067
N:P 24.57 (1.16~86) 0.003 0.628
COD,,/(mg/L) 35.25 (0~215.2) <0.001 0.006
DOC/(mg/L) 6.40 (0.01~37.39) <0.001 0.034
SD/m 0.41 (0.1~1.2) <0.001 0.001
Depth/m 4.49 (0.5~16) <0.001 <0.001
T/°C 22.01 (5.1~32.8) <0.001 0.508
pH 8.01 (6.76~8.98) <0.001 <0.001
ORP/mV 179.71 (129.3~320.4) 0.067 0.089
DO/ (mg/L) 8.69 (5.2~12.96) <0.001 <0.001
EC/(pS/cm) 318.34 (192~544) <0.001 <0.001
Turb/NTU 26.63 (0~232) <0.001 0.009
PC/(pg/L) 7.31 (0.3~103.11) <0.001 <0.001
Chl.a/( pg/L) 15.95 (1.13~68.51) <0.001 <0.001
pChl_pico /% 31.1 (4.1~67.9) <0.001 0.814
pChl_nano/% 52.8 (19.0~87.6) <0.001 0.022
pChl_micro/% 16.2 (1.3~56.6) <0.001 0.001

# JIHL PR IR 22 5 .35 (P<0.05) .

X HE
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Fig.2 The temporal changes of temperature and water levels in east Lake Dongting
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Fig.3 Temporal and spatial variations of the main physiochemical parameters in east Lake Dongting
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Fig.4 Temporal and spatial variations of phytoplanklon chlorophyll-a and

phycocyanobilin concentrations in east Lake Dongting
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Tab.2 Spearman correlations among size fractionated cholorophyll-a and environmental parameters

WA T pPC Chla R R L f51) YT 5 H A Tl L 3 L g3
NO3-N -0.642 -0.659 *** -0.078 0.311 -0.286 ***
NH;-N -0.227 " -0.257 ** -0.229 ** 0.359 *** -0.063
PO -P -0.256 ** -0.190* 0.196 * 0.040 -0.298 ***
CODy, 0.315 0.294 ™ -0.284** 0.062 0.210*

DOC 0.530 " 0.563 *** 0.076 -0.312* 0.279
TN -0.315" ~0.449 = -0.087 0.309 *** -0.256 **
TP -0.003 0.031 0.343 *** -0.156 -0.180 "

N:P -0.193* -0.255 ** -0.403 *** 0.352 0.011
SD 0.024 0.152 0.566 *** -0.535 *** 0.089

Depth -0.012 -0.108 0.606 *** -0.473 ™ 0.007
WL 0.234* 0.263 ** 0.652 *** -0.633 " 0.159

T 0.506 *** 0.546 0.539 *** -0.661 *** 0.223*
pH 0.474 0.390 *** -0.057 -0.258** 0.364 ***

ORP 0.096 0.043 0.342 -0.301 *** 0
DO 0.170 0.109 -0.294 *** 0.175* 0.056
EC 0.384 0.525 = -0.170 -0.162 0.396 ***

Turb 0.037 -0.099 -0.575 0.485 ™ -0.040

sk F67n P<0.001; % F/R P<0.01; * 7~ P<0.001.
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Fig.5 Bar plots of relative weights of the factors retained after stepwise regression analyses
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Fig.6 Temporal variations of the absolute and relative compositions of

different phytoplankton size components in east Lake Dongting
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Fig.7 Redundancy analysis (RDA) triplots of the absolute (a) and relative (b) compositions
of phytoplankton size fractions in east Lake Dongting
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