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Temporal and Spatial Distribution of Phytoplankton in Large Tongjiang Lake Dongting Lake in Different Hydrological Periods
WANG Yong
Abstract Taking the phytoplankton in Dongting Lake of Tongjiang Lake as the research object, the community structure and dynamic change

(College of Civil Engineering and Environment, Hubei University of Technology , Wuhan , Hubei 430068 )

characteristics of phytoplankton in different hydrological periods were clarified. The water quality of the lake was evaluated according to Shan-
non-Wiener diversity index, Margalef richness index and Pielou evenness index.The results showed that phytoplankton survey was conducted in
the Dongting Lake Basin in 2018, and a total of 6 phyla and 51 genera were detected, including 19 genera of Chlorophyta, accounting for
37.26% ; Bacillariophyta was the most, 21 genera, accounting for 41.18% ;there were 4 genera of Gymnophyta, accounting for 7.84% ; Cyano-
phyta and Dinoflagellates belonged to 3 genera respectively, accounting for 5.88% ; Cryptophylum was the least, only one genus, accounting for
1.96%. The dominant species were Bacillariophyta and Chlorophyta, and the main dominant species were Melosira granulata, Synedra radi-
ans, Navicula tenera, Scenedesmus, Chlorella vulgaris , Phormidium and Cryptophyta.The cell density of phytoplankton in the whole lake ranged
from 7.2x10" to 300.6x 10" cells/L., with an average value of 27.2x10" cells/L.From the perspective of time distribution, the mean value of
phytoplankton cell density from large to small is in the order of wet season>flood period>dry season>retrograde period, there were obvious
differences in the distribution of algae in the flood period-water season and the dry season-recession period.From the perspective of spatial dis-
tribution , the algae density of East Dongting Lake was the largest in the West Lake section, with an average value of 220.9x10* cells/L, and
the lowest value was at the entrance of the lake, with an average value of 10.2x10" cells/L.There were obvious differences between the East
Dongting Lake and other lake areas, and there were also obvious differences between the large and small West Lake and other sections in the
East Dongting Lake.According to the diversity index, the water quality of Dongting Lake was moderate pollution.
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Fig.1 Schematic diagram of sampling section of Dongting Lake
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Table 1 Distribution of sampling sections in Dongting Lake =l
D=(S-1)/InN (2)
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S6 JINVAT g 112°18"36"E 28°51"36"N DY B Table 2 Diversity index evaluation criteria
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SI13 JAEEMIL T 113°43'4.1"E 29°15'10.8"N HigH
2 #ER55H
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Table 3 Composition of phytoplankton species in Dongting Lake

- WA HOKW ok kW
Category Dry Flo'od Wet Retrograde
season period season period
25%3%17] Chlorophyta 15 17 13 16
FiE#1] Bacillariophyta 14 15 18 14
W31 Cyanophyta 2 2 3 2
[ 1] Cryptophyta 1 1 1 1
#L#[] Euglenophyta 2 3 4 2
FH 1] Pyrroptata 2 2 3 3
St Total 36 40 42 38
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Table 4 Spatial distribution characteristics of phytoplankton species in

Dongting Lake

K R Bk kA IRk
Partitioni Dry Flood Wet Retrograde
artitioning . .
season  period  season period
A Entrance to the lake 6 6 6 7
VGIAKER] West Dongting Lake 14 12 12 13
1l £ South Dongting Lake 11 8 9 8
ZRIAEEW] East Dongting Lake 34 31 36 36
HH T Out of the lake 9 8 10 9
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Table 5 Distribution characteristics of dominant phytoplankton species

in Dongting Lake

3 Dominant (V)
ey Sl THOKI Mok EAM K
Phytoplankton name Dry Flood Wet Retrograde
season  period  season period
£33 17] Chlorophyta /|NERE: 0.029 0.030 0.027
s 0.020
TERE] FHE®R:  0.031 0.022 0.035 0.033
Bacillariophyta G 0.025
AT 0.020 0.027
W ¥ ] Cyanophyta i 0.033
23] Cryptophyta B 0.023 0.023
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Table 6 Temporal and spatial distribution of phytoplankton cell density in Dongting Lake

x10* cells/L

SIX Hik Ao oA ik A AR
Partitioning Dry season Flood period Wet season Retrograde period ~ Annual mean value of each node
A5 Entrance to the lake 34.8 423 47.7 37.8 10.2

P EETH] West Dongting Lake 28.2 22.5 23.7 21.6 12.0

FE IR EEIH] South Dongting Lake 17.7 20.4 25.2 18.9 10.3

7R EEW] East Dongting Lake 245.1 301.2 357.9 172.2 53.8

HH 1 Out of the lake 11.7 11.1 12.6 10.8 11.6

KA SAEY{H Annual mean val- 25.1 29.7 35.0 19.3 —

ue of each node
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Table 7 Characteristics of phytoplankton cell density in Daxiaxihu Lake

x10* cells/L

IFIX 7K kK3 k3 K3
Partitioning Dry season Flood period Wet season Retrograde period
JF/NPE ) Big and small West Lake 194.1 259.8 300.6 129.0
ZRiAFEW) Fast Dongting Lake 245.1 301.2 357.9 172.2

4] Whole lake 325.8 386.4 454.5 250.5
KNP/ 253 B2 Big and small West Lake/East Dongting Lake // % 79.19 86.25 83.99 74.91
KNP/ 4 Big and small West Lake/Whole lake /% 59.58 67.24 66.14 51.50
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Table 8 Annual average of algal diversity index in Dongting Lake

43X Partitioning H D J
AJH T Entrance to the lake 2.18 3.57 0.54
VEIAEEW] West Dongting Lake 2.54 3.22 0.59
HFZE) South Dongting Lake 2.86 3.46 0.61
ZRIFBEW] East Dongting Lake 1.90 2.75 0.43
HI T Out of the lake 2.13 3.01 0.45
J/NPE) Big and small West Lake 1.52 2.58 0.27
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