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Seasonal dynamics of phytoplankton morphological characters and driving factors in tropi-
cal reservoirs; A case study from Gaozhou Reservoir
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Abstract: Volume, specific surface area and the longest axial linear dimension are main morphological characters of phytoplankton.
These characters reflect the ability of phytoplankton in competing for resources and resisting grazing. The morphological characters
of cells change with the seasonal environmental conditions. It was assumed that limited seasonal changes occurred on phytoplankton
cells morphological characters in community, due to the small seasonal variation of environmental conditions in tropical reservoirs.
To test this assumption, the seasonal dynamic of phytoplankton morphological characters and the affecting factors in large tropical
reservoir ( Gaozhou Reservoir) were analyzed. The phytoplankton community was dominated by filamentous species and unicellular
algae in Gaozhou Reservoir. In community level, the average cell volume was 108.52-753.25 l,LmS , the average cell specific sur-
face area was 0.93-2.08 wm™' | the average cell longest axial linear dimension was 5.21-17.44 pum, and the three morphological
characters all showed seasonal dynamics. The average cell volume and the average cell longest axial linear dimension were correla-
ted negatively with total nitrogen, and positively with temperature, the average cell specific surface area was correlated negatively
with nitrate nitrogen. Dolichospermum mucosa and Staurastrum muticum were the dominant phytoplankton species in Gaozhou Reser-

voir, and they both showed morphological plasticity and seasonal dynamics in the morphological characters. The average cell volume
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and the average cell longest axial linear dimension of D. mucosa were correlated positively with total nitrogen, and negatively with
temperature. The average cell specific surface area of D. mucosa was correlated negatively with total nitrogen, and positively with
temperature. The average cell volume and the average cell longest axial linear dimension of S. muticum were correlated positively
with soluble reactive phosphate. In conclusion, the morphological characters of phytoplankton in community and species were differ-
ent with seasonal dynamics in Gaozhou Reservoir. The large cells dominated phytoplankton community in summer, but small cells
in other season. Temperature, the availability of nitrogen and phosphorus were the primary factors to explain the morphological vari-
ation of phytoplankton.

Keywords : Phytoplankton morphological characters; seasonal dynamic; environmental factor; Gaozhou Reservoir
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Tab.2 Parameters’ name and meaning
240 R/ L LR 2
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B TR A Y mg/L
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14 TR U AH 4 20 A R wm?
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Tab.3 Formulas for calculating the volume

and surface area of phytoplankton
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a:9i;b:Kshe /s d: HAR r PR
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W 0.069 mg/L, e KA IAE 5 A, e/ ME AL 1 H ;POL-P SFXy3 i 0.004 mg/LL, F R A T BLAE 3
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Tab.4 Variations of environmental factors of Gaozhou Reservoir

AL T H#5(3-5H1) HZ(6—-8 1) *E(9—11 H) £Z%(12,12 /)
TN/ (mg/L) 0.584~2.272 0.472~0.681 0.466~0.815 0.509~0.750
TP/ (mg/L) 0.018~0.094 0.010~0.031 0.015~0.054 0.011~0.031
NO3;-N/(mg/L) 0.214~0.772 0.083~0.202 0.079~0.423 0.294~0.573
NH}-N/(mg/L) 0.019~0.253 0.015~0.117 0.014~0.111 0.009~0.104
PO} -P/(mg/L) 0.002~0.026 0.002~0.004 <0.015 <0.003
RWCS 55.606~321.510 324.396~442.882 55.456~370.394 0.441~81.995
Temp/°C 19.090 ~28.200 29.810~31.560 23.700~30.130 16.470~22.080
pH 8.05~9.61 7.10~9.95 6.75~9.37 6.98~8.92
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Fig.2 Phytoplankton community structure at different sampling sites
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Tab.5 Multiple stepwise regression of phytoplankton morphological characters ( V; and L;)

[ 7 72 BEAZ R (n) R P
Vyp==173.97TN ** +21.56Temp *** —13.02 41 0.543 0.002
L;=-2.03TN " +0.36Temp “* +1.71 41 0.477 0.037

# FE78 P<0.05, #x TR P<0.01, %% F78 P<0.001.
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Tab.6 Multiple stepwise regression of biomass of filament, colony and unicellular phytoplankton

PRI fit [ )4 75 FEA R (n) Ry P
I y=0.101TN ** -0.021 36 0.204 0.003

L y==0.806TN * +0.137Temp *** —1.497 41 0.507 0.022
AN y=2.869TN “** —11.884NH; -N *** -0.673 36 0.696 <0.001

* Foo1k P<0.05, % Fo75k P<0.01, #sex 32755 P<0.001.
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2.6 ZiFE YR B ISR AT
K T S A 3 R R MK PE VR M L P 22— fE 4% R e g, L Vo7 113.04~298.07 pum’
206, S/ ViAE 0.73~1.00 wm ™' Z[i], L, E 6~8.22 wm ZJf], V, S/ Vil L, X5 30 B 0 A 2= PEERAE , B & v,
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Tab.7 Multiple stepwise regression of morphological characters of Dolichospermum mucosa

Ie J= 5 7 FEARA 4 (n) Ry P
V;=37.72TN " =7.41Temp ™ +366.68 *** 41 0.444 0.050
$/Vy==0.06TN * +0.01Temp *** +0.61 ™ 41 0.423 0.042
Ly =0.49TN * =0.09Temp *** +9.17 *** 41 0.438 0.042

#* 2678 P<0.05, s Frm P<0.01, #xx /8 P<0.001.

e BRI B KR KR A, AL T B B, VA 510.25~1307.81 um’ 2
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5 (P>0.05) ([ 8). ot RS LA MR G BT A 7 BEA T A OCHE ST, 45 R W1, L VRl PO -P YR
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