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Temporal and Spatial Variability Analysis of Phytoplankton at the Luanhe River Reservoir System in North
China
ZHOU Xu-shen, LIN Chao, LUO Yang

Haihe River Water Conservancy Committee, Ministry of Water Conservancy, Tianjin 300170, China
Abstract The phytoplankton community and its temporal and spatial distribution were investigated at the Panjiakou—Daheiting Reservoir
system at Luanhe River of North China in 2009. The Luanhe River is the primary source of water to these reservoirs. The reservoirs have a
primary use for storage of drinking water and partially supply Tianjin City with its annual needs. The results showed that the phytoplankton
diversity of 62 genera belonging to 34 families in 8 phyta were identified, of which 11 genera are new record to Panjiakou—Daheiting Reser—
voirs. Bacillariophyta and Chlorophyta are major in phytoplanktonic flora, and have 7 genera  32.4% and 14 genera 23.5% respectively.
Among phytoplanktonic flora, 8 genera are dominate, 17 genera are common and 37 genera are rare. In late spring and early summer, the al—
gal density value is low and dominate component is Bacillariophyta and Pyrrophyta. In summer and autumn, the algal density value is high
and dominate component is Cyanophyta and Chlorophyta. At Panjiakou Dam samples, algal density is 1.609x10° Cell - L' in May and 1.721x
107 Cell - L™ in September. Pseudanabaena is dominate genus in summer and autumn. The phytoplankton is abundant in Xiachi samples, in
which 43 genera were identified. However, only 20 genera were identified in the center of Daheiting Reservoir. Comparing with the investiga—
tion of 1980s, there are 47 shared genera of phytoplankton, and the similarity coefficient is 64.8%. The phytoplankton community structure
has changed from diatoms type to blue—green algae and green algae type. The phytoplankton community of Panjiakou Dam samples changed
much than other samples and the similarity coefficient is 29.4%. The algae density increased by nearly 20 times, the concentration of total
phosphorus and total nitrogen increased by 1.41 times and 3.63 times respectively. Eutrophication of Panjiakou—Daheiting reservoirs has be—
coming more aggravated.
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Figure 1 Sampling sites in Panjiakou—Daheiting Reservoirs
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Table 1 Phytoplankton community of Panjiakou—Daheiting Reservoirs
Cyanophyta Pseudanabaenaceae 1 Bacillariophyta Fragilariaceae 3
Nostocaceae 3 Naviculaceae 3
Chroococcaceae 1 Tabellariaceae 1
Oscillatoriaceae 2 Coscinodiscaceae 1
Merismopediaceae 1 Surirellaceae 2
Microcystaceae 1 Cymbellaceae 1
Chlorophyta Characiaceae 1 Gomphonemaceae 2
Chlorellaceae 6 Melosiraceae 1
Chlamydomonadaceae 2 Chrysophyta Ochromonadaceae 1
Scenedesmaceae 4 Synuraceae 1
Oocystaceae 2 Chromulinaceae 1
Desmidiaceae 4 Pyrrophyta Ceratiaceae 1
Volvocaceae 3 Glenodiniaceae 1
Dictyosphaeraceae 1 Peridiniaceae 2
Zygnemataceae 1 Cryptophyta Cryptomonadaceae 1
Microsporaceae 1 Euglenophyta Euglenaceae 3
Chlorococcaceae 2 Xanthophyta Tribonemataceae 1
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Figure 2 Phytoplankton composition of Panjiakou Reservoir in September
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Table 2 Monthly variations of dominant genera
1—4 5—6 7—10 11—12
3 —
Table 3 Phytoplankton distribution of Panjiakou—Daheiting Reservoirs
1%
Pseudanabaena + + + + + + + + 100
Anabaena + + + 37.5
Chroococcus + + 25
Oscillatoria + + + + + 62.5
Cylindrospermum + + 25
Merismopedia + + + + 50
Spirulina + + + + + 62.5
Microcystis + 12.5
Raphidiopsis + + 375
Schroederia + + + + + + + + 100
Chodatella + + + 37.5
Tetraedron + + + + + + 75
Chlamydomonas + + + + + + + + 100
Scenedesmus + + + + + + + 100
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3
1%
Ankistrodesmus + + + + + + 100
Oocystis + + + + + + 75
Crucigenia + + + 37.5
Cosmarium + + + + + + 75
Staurastrum + + 25
Closterium + + + 37.5
Sphaerozosma + 12.5
Coelastrum + + + + + + + 87.5
Carteria + + + + + 62.5
Planktosphaeria + + 25
Pediastrum + + 25
Dictyosphaerium + + 25
Pandorina + + 25
Eudorina + 12.5
Chlorella + + + + 50
Spirogyra + + + 37.5
Microspora + + 25
Actinastrum + + + 37.5
Errerella + + + + 50
Kirchneriella + + + + + 62.5
Polyedriopsis + + 25
Golenkinia + + 25
Synedra + + + + + + + + 100
Navicula + + + + + 100
Asterionella + + + 50
Tabellaria + + 25
Cyclotella + + + + + + + + 100
Fragilaria + + 25
Gyrosgma + 12.5
Surirella + + 25
Cymbella + + 25
Pinnularia + + 25
Cymatopleura 12.5
Gomphonema 12.5
Amphora + 12.5
Melosira + 12.5
Dinobryon + + + + + + + 87.5
Synura + + + 37.5
Chromulina + + + + + 62.5
Ceratium + + 25
Glenodinium + + + + + 62.5
Peridinium + + + + + + 87.5
Peridiniopsis + + 25
Cryptomonas + + + + + + + 87.5
Euglena + 12.5
Trachelomonas + + 25
Phacus + + 25
Tribonema + + 25
23 29 27 34 25 43 20 28
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Figure 4 Chla variation in different samples
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Table 5 Similarity coefficient of the 3 survey
o 8 83
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° Table 6 Similarity coefficient in samples of the and  survey
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Table 4 Phytoplankton composition changes of Panjiakou—Daheiting Reservoirs
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