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Sediment-water Flux and Processes of Nutrients and Gaseous Nitrogen Release in

a China River Reservoir
CHEN Zhu-hong' CHEN Neng-wang' WU Yin-qi' MO Qiongdi' ZHOU Xing-peng' LU Ting' TIAN Yun’

( 1. Fujian Provincial Key Laboratory for Coastal Ecology and Environmental Studies College of the Environment and Ecology Xiamen
University Xiamen 361102 China; 2. School of Life Science Xiamen University Xiamen 361102 China)

Abstract: The key processes and fluxes of nutrients ( N and P) and gaseous N ( N, and N,0) across the sediment-water interface in a
river reservoir ( Xipi) of the Jiulong River watershed in southeast China were studied. Intact core sediment incubation of nutrients
exchange in-situ observation and lab incubation of excess dissolved N, and N,O ( products of nitrification denitrification and
Anammox) and determination of physiochemical and microbe parameters were carried out in 2013 for three representative sites along
the lacustrine zone of the reservoir. Results showed that ammonium and phosphate were generally released from sediment to overlying
water with averaged fluxes of N (479. 8 +675.4) mg+(m’+d) ~' and P (4.56 £0.54) mg:(m’+d) =" while nitrate and nitrite
diffused into the sediment. Flood events in the wet season could introduce a large amount of particulate organic matter that would be
trapped by the dam reservoir resulting in the high release fluxes of ammonium and phosphate observed in the following low-flow
season. No clear spatial variation of sediment nutrient release was found in the lacustrine zone of the reservoir. Gaseous N release was
dominated by excess dissolved N,(98% of total) and the N, flux from sediment was ( 15.8 +12.5) mg*(m’d) ~'. There was a
longitudinal and vertical variation of excess dissolved N, reflecting the combined results of denitrification and Anammox occurring in
anoxic sediment and fluvial transport. Nitrification mainly occurred in the lower lacustrine zone and the enrichment of N, O was likely
regulated by the ratio of ammonium to DIN in water.
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Fig. 1 Map of study reservoir showing sampling sites and water depth
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Fig. 2 Schematic diagram of the intact core
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2013-04-28 X3 6.42 32.8 1. 65 0. 14 1.77 143.7
X6 6. 40 33.3 1.62 0.13 1.17 146.3
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Fig. 4 Comparison of gene copy number of N-associated microbe in sediment ( December 2013)
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Fig. 5 Temporal variation of nutrient concentrations in the overlying water in different months
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Fig. 6 Vertical distribution of excess dissolved N, and N, O in Xipi reservoir ( December 2013)
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