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Environmental effect of sediment dredging in lake: III. Influence of dredging on
denitrification in sediments

ZHONG Jicheng, LIU Guofeng, FAN Chengxin, BAI Xiuling, LI Bao, ZHANG Lu & DING Shiming
(State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P.R.China)

Abstract: A laboratory experiment for studying the effects of sediment dredging on denitrification process was carried out through a
one-year incubation of undredged sediments (control) and dredged sediment cores. Denitrification rates in the sediments were
estimated by means of the acetylene blockage technique. During the experiments, the denitrification rates in the undredged and
dredged sediments ranged from 21.6 to 102.7nmol/(g-h) and from 6.9 to 26.9nmol/(g-h), respectively. The denitrification rates in the
undredged sediments were significantly higher (P < 0.05) than those in the dredged sediments throughout the incubation period, with
an exception of February 2006. The relative importance of various environmental factors on denitrification was assessed, and the
results indicated that denitrification rates in both undredged and dredged sediments were regulated by temperature controls. Nitrate
was likely to be the key factor limiting denitrification rates in both undredged and dredged sediments. Organic carbon played some
role in determining the denitrification rates in the dredged sediments, but not in the undredged sediments. Potential denitrification in
the early dredged sediments couldn’t reach a high rate as that in undredged sediments, which should be considered as a potential
negative effect for nitrogen removal.
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Fig.1 Seasonal variations in the concentration of inorganic nitrogen in the porewater (0-2cm levels) of the
undredged and dredged cores collected monthly from the macrocosm experiment (error bars represent standard
error of the mean of three replicates, with no data in July 2006)
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Fig.2 Rates of potential denitrification in the sediments of the undredged and dredged cores collected monthly
from the macrocosm experiment (error bars represent standard error of the mean of three replicates,
with no data in July 2006)
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Fig.3 Relationships established for monthly
surveys between denitrification rates and the
month mean temperature for the undredged and
dredged sediments
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Fig.4 Effect of temperature(a) and glucose and nitrate(b) on denitrification rates in the undredged and dredged
sediments collected from the microcosm experiment in September, 2006 (error bars represent standard error of
the mean of three replicates)
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