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Abstract. Xiquanyan Reservoir, as the second water source place of Harbin, whose water ecosystem’s state of health needs to be
monitored effectively. In this study, the reservoir and upper rivers were sampled at 13 points, 9 of which were in the reservoir area
and the others in the inflow-river area. In July and August of 2010, the phytoplankton were both qualitative and quantitative stud-
ied, along with the investigation on the water environmental factors. The results showed that, in total,7 phyla 169 species were
identified, the majority of which were Chlorphyta(83 species), Bacillaroiphyta(47 species) and Cyanophyta( 15 species). The
others were listed as Euglenophyta( 12 species) , Chrysophyta(6 species) , Pyrrophyta(4 species) and Cryptophyta(2 species). In
summer, the phytoplankton abundance and biomass were 10.92 x 10° —88.44 x 10° cells/L( the mean value is 51.6 x 10° cells/L)
and 2. 61 —22. 44 mg/L( the mean value is 10. 37 mg/L) , respectively. The Shannon-Wiener index was between 2. 46 —4. 69 with

the mean value of 3.33. Moreover, Cyclotella meneghiniana, Synedra ulna, Phormidium allorgei and Planctonema sp. were the
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key dominant species in summer. Canonical correspondence analysis was used to analysis the phytoplankton community structure
and their relationship with environmental factors. The results showed that, 1) The phytoplankton community in different sampling
sites reflected significant spatial and temporal heterogeneity; 2) The estuary area, lake central district and the dam area were of
significant difference, and the river water quality was significantly better than that in reservoir area; 3) Ammonia, nitrate, total ni-
trogen and total phosphorus were the main driving factors of phytoplankton populations. This study suggested that, the Xiquanyan
Reservoir water body has been in moderate eutrophication level, and there is a risk of further eutrophication. Therefore, we pro-
posed reservoir management departments to establish the system of ecosystem health monitoring, assessing and early-warning, to en-
sure the safety of Harbin water supply.

Keywords : Phytoplankton; community structure; Xiquanyan Reservoir; upper rivers; ecological factors; Canonical correspon-

dence analysis
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Fig. 1 Sampling sites of phytoplankton in Xiquanyan Reservoir
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Tab. 1 The spatial-temporal disrtibution of environmental variables in the summer in Xiquanyan Reservoir
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Fig. 2 The spatial-temporal variations of the main nutrients and chlorophyll-a concentration in Xiquanyan Reservoir
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Fig. 3 The species of phytoplankton in reservoir area

compared with inflow-river area in Xiquanyan Reservoir
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Tab. 2 Dominant species and abundance, environmental

indicator class of phytoplankton in summer in Xiquanyan Reservoir
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Fig.5 The distribution trend of Shannon-Wiener index

of phytoplankton in Xiquanyan Reservoir and the inflow-rivers
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Tab. 3 Phytoplankton species composition and codes of Xiquanyan Reservoir and the inflow-rivers in summer

IS P T4 I e FrT 4
HEFE] Bacillariophyta LR Cholorophyta
Bl MgJe /N Cyclotella meneghiniana ~ Chl K ¥ Chamydomonas sp.
B2 WUk B A5 P B AR Melosira granulata Ch2 2L 4kpe Ankistrodesmus spiralis
B3 AR SRR AEE M. uarians Ch3  #RIE T4 A. falcatus
B4 E/NSHERE Navicula exigua Chd  PRIL L4k A. angustus
B5  fRiHLSMIE N. simples Ch5  /NMEH F# Selenastrum minutum
B6 i RIFHE i N. placentula Ch6 ZIE223: Ulothrix variabilis
B7  HHHE B N. radiosa Ch7 sz Planctonema sp.
B8 Yo RS N. angliaca Ch8 24t} Scenedesums acuminatus
B9 EhAEFHEHF AR N. salinarum var. inter-  Ch9 A Se. dimorphus
media
BI10 i i s Cybella ventricosa Ch10  Jm 73 M Sc. platydiscus
Bl  #&/M g C. perpusilla Chll U Se. quadricauda
B12 KA S e C. tumida Chl2 £t Sc. armatus
B13  FHIEAFES i C. cistula Ch13 4} e Sc. obliquus
Bl4 o S Gomphonema olivaceum Ch14 %% F s Sc. armatus
Bl AT Fragilaria capucina Ch15 ¥ F A AEFI AL Sc. armatus var. boglariensis
BI5 .
AR f. bicaudatus
Bl6  ZRZg ik F. virescens Chl6 WU HAE Sc. bijuga
B17 LR Maktie F. brevistriata Chl7  F s Sc. abundans
B18  JRRIRE T Synedra ulna Ch18  JJEM Se. acutiformis
B19 %41 Sy. acus Ch19 3Py A 5 Tetrastrum glabrum
B20 IR ETE R Meridion circulare Ch20 AR Py 2 3 T. elegans
B21 545 Diatoma vulgare Ch21 R4 B Actinastrum fluviatile
B22 ML REERE Surirella robusta Ch22 Bl ZHH: Golenkinia radiata
B23 It Achnanthes linearis Ch23 i Micractinium pusillum
B24 i [RIGRIE 3 Cocconeis placentula Ch24 gl Cosmarium sp.
W] Cyanophyta A Chrysophyta
Cl 4/ F3pe Merismopedia minima Chrl 4R35 Kephyrion sp.
C2 RNEfhaen Microcystis incerta Chr2 {4 Chromulina sp.
C3 PG e Phormidium allorgei Chr3 s Ochromonas sp.
C4  REjifh s Anabaena oscillarioides Chd  faffi Malomonas sp.
C5 [l £ 0 An. azotica ChrS &R Synura sp.
Co  PHL MR Lyngbya sp. S| Cryptophyta
C7  HiwE Oscillatoria sp. Crl GRS Cryptomonas ovata
[ Sa| Euglenophyta Cr2  Miphas Cr. erosa
E1  #i Euglena sp.
E2 ik e Trachelomonas granulata

4 CCA HER BIA R 5 (5 L2 R 5 PRETHE I W] O ST

Tab. 4 Eigen values and correlation coefficients of species and environmental factors on the axes of CCA

TR PEPEIX AT
AR
1 2 il 3 fih 4 fih 1 2 i3 fth4
FRAEAE 0.2797 0.0389  0.0306 0.0269 0.1354 0.0990 0.0387 0.0340
TR R R A /% 57.09  65.02  71.28  76.77  35.93  62.21  72.48 74.25
TR R 36 R KL 0.9979  0.9937 0.9380 0.9939  0.9396 0.9537 0.9233 0.9139

B A A B B E /% 63,69 72.53 79.51 85. 64 53.89 68.93 75.45  81.60
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