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Abstract: A monthly monitoring program of periphyton was conducted on two main urban rivers of Shanghai from April 2005 to March 2006.

Parameters of periphyton assemblage and main environmental variations, including physical habitation and hydrological factors, were analyzed
by multivariate analyses cluster analysis, indicator species analysis and canonical correspondence analysis). It showed that a remarkable
spatial-temporal variation pattern was observed for periphyton assemblage: taxa numbers and density were abundant at upstream in warm
weathers, while diversity decreased significantly at downstream in cold seasons (p < 0.05). The results also indicated that water quality,
watershed function zone and nutrients (i.e. nitrogen and phosphorus) were the main environmental factors influencing periphyton species
composition. The findings further suggested 12 periphyton species, including Navicula cincta> Chroococcus minutus and Fragilaria capucina»
had significant indicator values for water quality and were highly sensitive to the concentrations of nitrogen and phosphorus, and these species
could serve as a good bio-indicator of urban watersheds.
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Fig.1 Study area showing two investigation areas

(Huangpu River, Suzhou Creek) and sampling sites
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Fig.2  Spatial-temporal distribution of periphyton assemblage

relative abundance in Huangpu River and Suzhou Creek
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Fig.3  Nitrogen and phosphorus concentration at

sampling sites of Dianfeng, Zhaotun and Beixinjing
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Fig.4 Dendrogram of periphyton-based river site
classification using the UPGMA method
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Table 1 ~ Summary of indicator species analysis showing indicator taxa and indicator value for each periphyton-based

river group classified using the UPGMA method

BRI ot

A B C D F G
Diatoma vulgare Bory 47 18 3 0 0 20 12
Melosira italica (Ehr.) Kiitz 27 22 5 9 17 19 0
Dactylococcopsis acicularis Lemm 52 36 13 0 0
Leptosiropsis torulosa Jao 66 34 0 0 0
Navicula cincta (Ehr.) Kiitz 35 4 21 0 0
Chroococcus minutus (Kiitz. )Niig 34 39 27 0 0
Cyclotella antiqua W . Smith 0 36 5 13 37 10 0
Synedra amphicephala Kiitz 0 18 37 10 8 8 18
Navicula cryptocephala Kiitz 0 7 10 34 26 10 13
Cyclotella meneghiniana Kiitz 0 0 0 46 41 14 0
Fragilaria capucina Desm 0 0 0 7 22 46 25
Gomphonema gracile Ehr 0 0 0 16 19 65 0
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Fig.5 Ordination site plot of canonical correspondence
analysis showing environmental variables identified

by a forward selection method
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Table 2 Correlation coefficients between selected

environmental variables and the 1st two CCA axes

B AR ERR ERR
Temp -0.068 -0.179
pH -0.339 0.098
DO* -0.575 -0.215
Chl-a 0.174 0.078
ORP 0.021 -0.240
NH; 0.741 0.047
TN 0.533 0.106
TP* 0.250 - 0.466
CoD 0.148 0.021
BOD 0.243 0.208
NO; * 0.195 0.494
PO}~ * 0.433 0.429
TSS* 0.420 0.492
IR 0.871 0.382
K e &)~ 0.949 -0.070
bR 28 0.025 0.426

D% FREBEMK, p<0.05
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Table 3 Correlation coefficients between the selected environmental variables and indicator species of periphyton assemblages

o FR B T
BRI TR " - " - -
DO NHf N P BOD PO, TSS  KBNE BRI KL RE R
Diatoma vulgare Bory 0.19 -0.16 -0.07 -0.28° -0.02 -0.14 -0.04 -0.09 -0.17 -0.49""
Melosira italica (Ehr.) Kiitz 0.15 -0.16 -0.18 -0.10 0.05 -0.13 -0.02 -0.13 -0.26" -0.25"
Dactylococcopsis acicularis Lemm 0.29" -0.30" -0.30" -0.13 -0.10 -0.21 -0.14 -0.35" -0.14 -0.47""
Leptosiropsis torulosa Jao 0.22 -0.29" -0.30" -0.25" -0.10 -0.32 -0.22 -0.35" -0.29" -0.57""
Navicula cincta (Ehr.) Kiitz 0.33" -0.45" -0.34" -0.15 -0.22 -0.25 -0.19 -0.52"" -0.08 -0.58""
Chroococcus minutus (Kiitz. ) Nig 0.34* -0.56" -0.42"*-0.15 -0.17 -0.23 -0.26" -0.63"" 0.01 -0.66" "
Cyclotella antiqua W . Smith -0.05 0.01 -0.15 -0.13 0.09 -0.01 -0.06 -0.13 -0.33" 0.02
Synedra amphicephala Kiitz 0.00 -0.16 -0.03 -0.15 0.23 0.17 0.14 -0.12 0.30" 0.03
Navicula cryptocephala Kiitz -0.06 0.12 0.06 0.03 0.25 0.07 0.02 0.13 -0.13 0.32"
Cyclotella meneghiniana Kiitz -0.16 0.26" 0.25 0.36" 0.4 -0.13 -0.14 0.18 -0.34" 0.39"
Fragilaria capucina Desm -0.18 0.30"  0.26" -0.17 0.46"° 0.45"° 0.57"" 0.56"~ 0.07 0.417 7
Gomphonema gracile Ehr -0.19 0.383°  0.26° -0.11 0.04 0.05 0.10 0.32" 0.02 0.25

1D % ZRBEMK, p<0.05: * » LRMEBEML, p<0.01
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