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Temporal and Spatial Pattern of Phytoplankton Community and Its Biodiversity

Indices in the Danjiangkou Reservoir
TAN Xiang' > XIA Xiaoding' CHENG Xiaodi' ZHANG Quan-a'

(1. Key Laboratory of Aquatic Botany and Watershed Ecology Wuhan Botanical Garden Chinese Academy of Sciences Wuhan
430074 China; 2. Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Temporal and spatial patterns of phytoplankton community and their associated influencing factors using canonical
correspondence analysis( CCA) were analyzed in the Danjiangkou Reservoir China. Water quality of the reservoir was also assessed
using phytoplankton cell density and biodiversity indices. Results showed that Bacillariophyta and Cyanophyta accounted for 51. 08%
and 18.39% of all the species respectively. There was great seasonal variation in phytoplankton assemblage composition cell density
and biodiversity index. In summer Cyanophyta was dominant and composed of 42.24% of the phytoplankton composition whereas
Bacillariophyta was dominant in spring summer and winter and accounted for 77.13% 61.29% and 50.91% of all species
respectively. The phytoplankton density reached the maximum of 1. 76 x 10°cells/L in summer while the lowest value was 2. 32 x 10
cells/L in autumn. Seasonal variability was the same for the indices of Shannon-Wiener Simpson and Pielou and they were 2. 08
0.77 0.65 in autumn and decreased to 0. 85 0.32 0.28 in winter respectively. Though the spatial variability was not significant
in indices H D D, and J the difference was significant between the Dan and the Han Reservoirs in terms of phytoplankton
composition. The dominant phytoplankton was Bacillariophyta in Dan Reservoir and Cyanophyta in Han Reservoir. The results also
indicated that conductivity was the main environmental factor influencing variation in phytoplankton composition except in autumn. The
reservoir could be classified as oligotrophication by cell density and the middle level between B-mesosaprobic zone and oligosaprobic
zone using biodiversity indices. The research demonstrated the potential to use phytoplankton community and its biodiversity indices to
monitor water quality in the Danjingkou Reservoir.
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Fig. 1  Sampling sites in the Danjiangkou Reservoir China
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Fig.2  Phytoplankton composition in the Danjiangkou Reservoir
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Table I Numbers of species of phytoplankton in the Danjiangkou Reservoir
2009 4 14 3 17 3 2 1 1 41
2009 8 12 6 17 4 2 1 2 44
2009 11 16 4 20 4 | 1 1 47
2010 1 17 2 12 3 1 1 1 37
2.2.2 7
3 (8 ) <5 x10°cells/L
1.76 x 10° cells/L (1 ) 1.62 x 10° <1.0 x 10°cells/L 1.0 x10° ~9.0
cells/L (4 )8.29 x10°cells/L (11 ) x 10°cells /L

2.32 x 10’ cells/L.
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Table 3 Annual average composition of phytoplankon density /%
15C 11 13°C
D1 57.68 14.95 21.42 2.23 3.54 0.18 0. 00
3 N D2 67.60 2.20 25.31 3.33 0.70 0.79 0.08
D3 56.60 3.22 19.19 4.70 0.53 15.70 0.07
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D4 77.26 1.27 7.74 11.67 1.63 0.43 0.00
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) ( Chroomonas sp.)
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60.42 13.86 12.33 9.84 1.31 2.18 0. 06
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Fig.4 Canonical correspondence analysis( CCA) ordination diagrams of phytoplankton in the ordination space of the 1*' and 2™ axes
4 2
Table 4  Correlation coefficients between the selected environmental variables and the first two CCA axes
1 2 2 1 2 1 2
EC 0. 622 0.716 -0.904 0. 325 -0.63 0.428 -0.928 -0.347
DO -0.6 -0.409 -0.196 -0.639 -0.501 -0.82 -0.904 -0.051
pH -0.219 -0.343 -0.249 -0.905 -0.629 -0.7 -0.898 -0.349
NH,” N 0.293 0.258 0. 486 0. 833 -0.711 0.322 -0.329 0.943
NO; N 0.035 0.493 0.392 0.795 -0.795 0. 084 -0.299 0. 948
-0.588 0. 058 -0.001 -0.408 0.277 0. 606 0.097 0.52
TP 0. 369 0.031 0.315 0.742 -0.31 -0.067 0.617 0.726
SRP -0.378 0.07 0.376 0.438 0. 858 -0.369 0.586 0.794
DOC -0.06 -0.121 -0.001 0.325 -0.317 0.296 -0.43 0. 869
TN 0.267 0. 601 -0.561 0. 547 -0.627 0. 137 -0.415 0.452
Si 0.11 0.197 0. 64 0.488 0.871 -0.323 0.733 0.677
HCO; 0.471 0. 804 -0. 868 0.315 -0.596 0. 608 -0.767 —-0.255
(1 )/% 52.80 39.20 39.20 53.70
1.55 1.08 1.08 1.35
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Fig.5 Seasonal variation of biodiversity indices
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Table 5 Diversity indices( H~

D) abundance index( D) and

m

evenness index( J) of phytoplankton in the Danjiangkou Reservoir

H* D D, J
D1 1.35+£0.73 0.53+0.31 3.70+0.80 0.43 £0.24
D2 1.72£0.90 0.64+0.35 5.01+1.53 0.53+0.27
D3 1.60 £0.82 0.63+0.32 4.24+1.94 0.51 £0.24
D4 1.49£0.68 0.60+0.26 3.96+1.41  0.49 +0.25
D5 1.28 £0.82 0.49 £0.31 3.69+2.65 0.42 +0.26
D6 1.38£0.82 0.51+0.31 4.57£3.67 0.44 £0.24
D7 1.59£0.87 0.59+0.32 5.58+2.62 0.50 £0.26
D8 1.89£0.78 0.700.25 4.58 £1.47  0.59 +£0.23
3.3
17 H, D
4 H” 2.08 D,
6. 69. 7
H’ Dm
5 H’
1.28 ~1.89 D 3.69 ~5.58
H ;. D, B-
25

( D5.D6)
(3)
(4) Shannon-Wiener H’. Simpson D.
Pielou J N N
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