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Nitrification and Denitrification Rates in a Small Tributary, Nanhe River, of

Three Gorge Dam Reservoir During Water Collection and Release Events
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(1. College of Resources and Environment, Southwest University, Chongging 400715, China; 2. Environmental Microbiology and
Ecology Research Center, Chongqing Institute of Green and Intelligent Technology, Chinese Academy of Sciences, Chongqing 400714,
China; 3. Key Laboratory of Reservoir Aquatic Environment, Chongqing Institute of Green and Intelligent Technology, Chinese
Academy of Sciences, Chongqing 400714, China)

Abstract: Three Gorge Dam Reservoir ( TGDR) is a new forming ecosystem and its sediments dynamics remains unknown.
Investigation on the nitrification and denitrification dynamics of sediments of TGDR during water collection and release events-anti-
seasonal actions-is critical for nitrogen management in TGDR. In this study, we sampled sediments in three locations ( upstream,
center, and downstream along water flow) of South River, located in a typical small tributary, Nanhe, in TGDR during 2015 water
collection and release events to characterize its physiochemical property and determine its nitrification and denitrification rates using
acetylene inhabitation method. The results showed that the concentrations of physiochemical parameters of sediments (total carbon,
total nitrogen, nitrate, and ammonia) were significantly higher ( P <0.05) in water collection event than those in water release event,
suggesting there were external materials (e. g., soil) entering into TGDR. Furthermore, the nitrification rate of sediments in water
collection event [ 194. 06 wmol+(m?-h) '] was significantly higher than that in water release event [ 16.52 pwmol-(m*+h) ™' .
Sediments nitrification rate was positively correlated to the physiochemical parameters. In contract, the denitrification rate of sediments
was higher in water release event [ 647.20 pmol-(m”-h) ~'] than that in water collection event [24.04 pmol-(m”+h)~").
Accordingly, the denitrification rate of sediments was negatively correlated to the physiochemical parameters.

Key words: Three Gorge Dam Reservoir; small tributary; sediments; water release period; water collection period; nitrification rate;

denitrification rate
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Table I ANOVA analysis on physiochemical parameters of sediments
Eistn pH TN NO; -N NH; -N TOC
F1{H 0.710 16. 557 8.230 18. 161 12.769
P1H 0.412 0. 003 0.011 0. 002 0. 006

1)P<0.05, FRZIEHRZARZ LR NE, P<0.01, FRIZEFERZARZE L S0 B2

K2 MFAYIBN R Pearson XS

Table 2 Person correlation on physiochemical parameters of sediments

pH ™ NO; -N NH,* -N TOC
pH 1 0.288 0.618 0.559 ** 0.478 **
™ 1 0.771 % 0.887 ** 0.920 **
NO; -N 1 0.920 ™ 0.833 %
NH,* -N 1 0.858 **
TOC 1

1) U Hb SO FEIT; « FR P <0.05, % * R P <0.01
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Fig. 2 Physiochemical parameters of sediment during 2015 water release and collection events of TGDR
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