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Nitrification and Demtrlficatlon Potentlal of Benthlc Sedlments in a Suburban

1 T o

Stream under Intense Human Dlsturbance Scenarlos of

LI Ru zhong'”; ZHENG Xia' , GAO Su- d], 4 Yﬁ Zou f F o
(1. School of Re%our( 8 and Env1r0nmental Englneenng, Hefc"l Unlver%lty of Tec hnolog'ﬁl‘l Hefel 230009 China; 2. Collegeé of Civil and

-

Env1ronmentdl Engineering, Anhui Xinhua Unwer51ty, Hefei 230031, China) .

Abstr ct; Water and benthic sediment %ample% were”collected monthly from six sités over a 2-km reach'in a first-order stream located
in ‘the| northeastelg rural-urban fringe of Hefei Clty, from M__ay'2016' to January 2017. These sites were scattered in three stream reach
types/as namral pattern sections (Scenario l) point souree: po‘llutlon sections ( Scenario 2) and severe soil erosion sections ( Scenario
3). The potential ratés of nitrification and denitrification in the sediments were measured and variable characteristics were evaluated
quarterly. Moreover, a difference analysis of each of the three scenarios and an influencing factor analysis for nitrification and
denitrification potentials were subsequently conducted. Our results show that; (D the mean value of the nitration ratios for total sediment
samples is 0. 381% , of which the maximum nitration ratio emerged in Scenario 2. As for Scenario 1, the nitration ratio in summer is
the larger than in winter. The nitration ratios for Scenarios 2 and 3 rank from largest to smallest as spring > summer > autumn > winter.
2 The mean value of the nitrification rate of the total sediment samples is 0. 364 mg-(kg+d) =", of which the maximum nitrification
rate is associated with in Scenario 2. The nitrification rate is highest in winter, while similar for all other seasons in Scenarios 2 and 3.
There is not much difference all year round for Scenario 1. ) Average values for the denitrification ratio and denitrification rate for all
sediment samples are 37.25% and 57.68 mg-(kg-d) =", respectively. Both of these are higher for Scenario 2 than the other two
scenarios for the same season. The ranking for denitrification for Scenarios 1 and 2 is summer > spring > autumn > winter, and spring >
summer > autumn > winter in Scenario 3. @ According to the difference analysis, significant differences not only exist between the
nitrification rates between Scenarios 1 and 2 but also for the denitrification ratios and denitrification rates between Scenarios 1 and 3. In
addition, there is an obvious difference in the nitration ratio between Scenarios 2 and 3. (3 Partial least-squares regressive analysis
indicates that there is significant difference between the important influencing factors related to the nitration ratio and nitrification rate
for each of the three scenarios.

Key words : nitrification and denitrification potential ; nitrification rate; denitrification rate; benthic sediment; suburban stream; human

disturbance
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Table 1  Physiochemical parameters of water quality of the study stream reach

TN NH; -N NO; -N TP

SRP COD EC ORP

RIS /mg-L~! /mg-L"! /mg-L"! /mg-L~! /mg-L~! /mg-L~! /mS+em ! /mV pH
1 3.54 1.74 0. 492 0. 092 0.041 31.77 401 129 7.87
2 3.72 1. 62 0.532 0. 093 0. 054 33.03 367 123 7.78
3 21.92 15. 82 0.917 1.217 0. 930 92.39 550 66 7.53
4 19.70 14.22 0.779 1.079 0.834 75.43 514 33 7.54
5 15. 46 10. 60 0. 688 0. 885 0.597 62.58 518 96 7.61
6 14. 50 9.89 0. 648 0. 706 0.501 48.01 503 104 7. 60
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Fig. 1 Sketch-map of the distribution of the sampling sites
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Table 2 Basic physical and chemical properties of the sediments
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