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Effects of duck wastewater from Baiyangdian Lake on biofilm biomass and extracellular enzyme activities / MA
Muyuan'? | CUI Lijuan'* ,ZHANG Manyin'?*, YU Yilei'? (1. Institute of Wetland Research, Chinese Academy of Foresiry,
Beijing 100091, China; 2. Beijing Key Laboratory of Wetland Services and Restoration ,Betjing 100091, China)

Abstract: In order to provide a theoretical basis for ecological monitoring and evaluation of lakes using biofilm, the effects
of duck wastewater with different concentration gradient on the biomass and extracellular enzyme activities of biofilm were
studied by microcosmic experiment. The results showed that duck wastewater significantly increased the biomass of biofilm.
In short-term exposure, the biomass of biofilm ( chlorophyll a and ash-free dry weight ) was linearly correlated with the
concentration of duck wastewater, while in long-term exposure, it was in accordance with Logistic equation, which indicated
that the duck wastewater had saturation effect on the promotion of biofilm biomass. The effect of duck wastewater on
extracellular enzyme activity of biofilm was affected by exposure time. The activities of alkaline phosphate ( APA),
glucosidase (GLU) and leucine peptidase (LAMP) were increased by short-term exposure (24 h). The activities of these
three enzymes increased logarithmically with the increase of the concentration of duck wastewater. While in the long-term
exposure (60 days) , the activity of three kinds of enzymes were inhibited by duck wastewater, which decreased
logarithmically with the concentration of duck wastewater.
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Fig.1 Schematic diagram of a microcosmic device

.90 -



[21]
o

2 ml , 1% MgCO, ,
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Fig.3 Variation of AFDW in duck wastewater with
different concentrations under short-term and

long-term exposure
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Fig.4 Changes of enzyme activities of biofilms exposed to

different concentrations duck wastewater for 24 hours
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Fig.5 Changes of enzyme activities of biofilms exposed

to different concentrations duck wastewater for 60 days
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Fig.6 Effect curve of duck wastewater on biofilm
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Fig.8 Effect curve of duck wastewater on biofilm
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Table 2 Correlation of water quality parameters with attachment organisms Chla,
AFDW, APA, Glu and LAMP at different exposure time

Chl-a APA GLU LAMP
24 h 60 d 24 h 60 d 24 h 60 d 24 h 60 d 24 h 60 d
TN 0.963 ™ 0.961 ™ 0.981 " 0.937 * 0.980 ** -0.831™ 0.969 ** -0.926* 0.985 " -0.881"
NH; -N 0.969 ** 0.946 ** 0.980 ** 0.920 " 0.972* -0.819™ 0.958 ** -0.913 ™ 0.975* -0. 868 **
TP 0.961 ™ 0. 965 ** 0.982 " 0.942*" 0.981 " -0.842" 0.975*" -0.931 ™" 0.988 ** -0.890 **
COD 0.958 ™ 0.957 * 0.974 ™ 0.933*" 0.980 ** -0.829 " 0.967 ** -0.924 ™ 0.984 ™ -0.879 **
Cu 0.939 ™ 0.967 ** 0.964 ** 0.945*" 0.976 ** -0.852" 0.974 " -0.935* 0.986 -0.894
Zn 0.921 ™ 0. 960 ** 0. 966 ** 0.936 ™" 0.980 ™ -0.834™  0.969 * -0.926™  0.984 " -0.884 "
. P<0.01,
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