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Abstract: Denitrification, as an important way to completely remove nitrogen from lakes, is important for reducing eutrophication
in lakes. In order to explore the variation of biomass and potential denitrification rate of epiphyton in Lake Taihu, during the vigor-
ous growing stage (July) ,three types of submerged macrophytes were sampled from the eastern lake bay of Lake Taihu for the dis-
tributions of submerged plants, the biomass of epiphyton was analyzed and the potential denitrification rate of periphytic biofilm was
determined by acetylene inhibition. The main influencing factors of the biomass and potential denitrification rate of epiphyton in

Lake Taihu were also explored. The results showed that there were spatial differences in the biomass of epiphyton in Lake Taihu.
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The biomass per unit submerged plant body surface area of epiphyton in Lake Taihu ranged from 0.037 mg/m? to 0.789 mg/m? and
the mean value was (0.389+0.261) mg/m>. The maximum biomass of epiphyton occurred at sampling site G1 ( (0.794=0.007)
mg/m*) in Gonghu Bay, and the minimum value occurred at samplling site X1 ( (0.041+0.005) mg/m?) in Xukou Bay. The po-
tential denitrification rate per unit submerged plant body surface area of epiphyton in Lake Taihu ranged from 3.09 wmol/(m?-h)
to 58.80 wmol/(m?*+h) and the mean value was (24.75+5.96) wmol/(m?*+h). There were obvious spatial differences in the po-
tential denitrification rates of epiphyton in Lake Taihu, the maximum value occured at sampling site G1 ( (58.80+20.20) pmol/
(m?-h)) and the minimum value occurred at sampling site X1 ( (3.09+1.79) pmol/ m?-h) ). There were differences in the po-
tential denitrification rates of epiphyton for the host plants, the potential denitrification rate of epiphyton on the Myriophyllum spica-
tum was significantly higher than that on the Vallisneria natans. The results of the correlation analysis showed that there was a sig-
nificant correlation between the biomass of epiphytons and the nitrogen of the water, and there was significant correlation between
the potential denitrification rate of epiphyton and the biomass of epiphytic algae, DOC and pH of the water, which could explained
81.2% of the variation of the periphytic biofilm potential denitrification rate. The results of this study provide some theoretical basis
for further research on the process of denitrification and eutrophication management in shallow lakes.
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Tab.1 Physical and chemical properties of water at different sampling sites

£y
Gl G2 X1 X2 X3
JKIR/m 1.60.3" 1.320.1° 1.720.1° 1.8+0.3* 1.4+0.3"

EWE/m 0.60+0.07° 0.80+0.00° 1.10£0.21° 0.70+0.28* 0.80+0.00°

L/ C 31.75+0.04< 31.96+0.07" 31.71+0.00¢ 31.8320.01° 33.56+0.04°
pH 7.885+0.001" 7.750+0.000" 7.885+0.000" 7.805+0.003¢ 7.975+0.001°

TN/ (mg/L) 1.367+0.082° 0.760=0.010" 0.559+0.007° 0.412+0.003" 0.55420.014°
TP/ (mg/L) 0.267+0.009* 0.111+0.019" 0.123+0.016" 0.090+0.021" 0.082+0.023"
TDN/(mg/L) 0.697+0.003* 0.578+0.007" 0.470+0.017¢ 0.366+0.021" 0.337£0.021¢
TDP/(mg/L) 0.17920.007* 0.058+0.001" 0.043+0.001° 0.049+0.001°¢ 0.046+0.001°
NH;-N/(mg/L) 0.347+0.039* 0.128+0.039™ 0.170+0.019" 0.101x0.008° 0.112+0.015
NO3-N/(mg/L) 0.187+0.007* 0.072+0.007¢ 0.159+0.047 0.11120.007" 0.130+0.020%
NO;-N/(mg/L) 0.007+0.001° 0.004+0.000" 0.002+0.001°¢ 0.002+0.000¢ 0.00420.000"
Chl.a/(pg/L) 35.929+1.118® 19.181+3.946" 5.23120.986 10.044+1.052° 0.767+0.723¢
PO} -P/(mg/L) 0.007+0.000* 0.004+0.001° 0.006+0.001" 0.003+0.001¢ 0.005+0.001"
DOC/(mg/L) 6.10£0.141° 5.45+0.071" 3.75+0.071¢ 4.35+0.071°¢ 4.10+0.141°
COD/(mg/L) 8.10+0.141° 7.05£0.071" 3.95+0.071¢ 5.15£0.212¢ 4.90+0.141°
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Tab.2 Physical and chemical properties of epiphyton on the submerged plants

W=
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TN/(mg/m?)  30.112+1.640°113.524+3.738%25.713+1.570" 80.425+1.633" 13.070+0.381728.863+1.287°112.959+0.166' 20.447+0.609°
TP/(mg/m?)  4.923+0.054% 66.762+0.177% 4.49120.052¢ 29.191x1.682" 4.508+0.050 17.445+2.131¢ 3.460+0.000" 3.3910.346
NH3-N /(mg/m?) 2.128+0.054¢ 8.1670.175% 2.135£0.064% 7.360+0.149" 1.766+0.083¢ 3.169+0.176° 1.714x0.182° 2.150+0.095
NO3-N /(mg/m?) 0.176+0.051¢ 1.003+0.160* 0.548+0.044° 0.269+0.161% 0.778=0.039" 0.237+0.044" 0.208+0.033" 0.187+0.054*
NO3-N /(mg/m®) 0.117£0.019¢ 0.34520.062* 0.096+0.013° 0.113+0.013° 0.131£0.006° 0.094:0.019¢ 0.117£0.009° 0.226+0.007"
PO ™-P/(mg/m?) 0.120£0.002¢ 0.281x0.011" 0.208+0.010¢ 0.375+0.010* 0.185£0.009° 0.159£0.008" 0.131+0.005% 0.240+0.005°
DOC/(mg/m?)  114.67+1.64° 399.75£10.67" 90.91+3.14" 440.95+14.50* 166.99+1.52¢ 78.42+1.61' 60.34+1.11¢ 131.51+1.74¢
COD/(mg/m?)  144.78+4.91° 535.52+10.67* 104.21%3.14" 517.86+7.25" 211.17+3.05° 69.32+1.615 61.13+2.225 173.29+1.74¢
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Fig.2 Chl.a and AFDM of epiphyton on the submerged plants ( different letters indicate
significant differences among different sampling sites ( P<0.05) )
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Fig.3 Potential denitrification rate of the submerged plants with and without epiphyton
(different letters indicate significant differences among different sampling sites (P<0.05) ,
# Indicate significant differences between submerged plants with and without epiphyton ( P<0.05) )
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