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Different forms of nitrogen contents and their vertical variations of transformation modes
of the sediments of Lake Yuehu, Wuhan

CHEN Guoyuan*?, L1 Jiangiu®, LI Qingman'& ZHOU Yiyong*
(1: Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, P.R.China)
(2: Graduate School of Chinese Academy of Sciences, Beijing 100049, P.R.China)

Abstract: Vertical distributions of nitrogen contents, net nitrification rates, net N-mineralization rates and nitrate reductase activities
in sediments of Lake Yuehu in June, 2005, were described on basis of four samples from the lake. The results showed that there was a
critical layer in which exchangeable nitrate contents were the highest. Exchangeable ammonium and available nitrogen contents were
the lowest in the subsurface sediment (5-10cm). Available nitrogen was stored mainly in the form of exchangeable ammonium in
both surface (0-5cm deep) and deeper layers (>10cm deep) where their contents were higher. The pattern of this distribution can be
explained by anaerobic conditions. The surface sediment not only showed higher contents of total nitrogen and organic nitrogen, rates
of net nitrification, N-mineralization and nitrate reductase activities, but also displayed the highest ammonium and the lowest nitrate
concentrations in interstitial water. Therefore, based on a nitrogen cycling mode, we proposed that organic nitrogen was
re-mineralized to ammonium and nitrate with processes of the former being nitrified into the later, resulting in anaerobic conditions
that contributed to ammonium accumulation by the production of its own and nitrate reduction in interstitial water of surface
sediment. In general, the surface sediment in eutrophic lakes, enriched by organic nitrogen, is the most active dimension for the
biogeochemical cycling of nitrogen with ammonium being the major and most effective forms.
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Fig.1 Sampling sites of Lake Yuehu
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Fig.2 Verticle distributions of organic nitrogen and total nitrogen in the sediment of Lake Yuehu

2.2 ARHHERE, SRYLERSHEREREEE
i A A 5 e R A R A ORR Y R I B R KA, ELRE TR 3 0. PR AE i B 7 3R )2
(0-15cm) 7R B i vk, ARBETR R I, TESCI M AYTREE R AR 2 o T fE (R D).

21 AWV Y A AEALHER | 1m0 b R RS O DR S 1 ) 6 AR b
Tab.1 Vertical variations in the rate of net nitrification and N-mineralization and
nitrate reductase activites in the sediment of Lake Yuehu

Ak % (mg/ (kg-d)) AW LR (mg/ (kg-d)) TR 10 JF B 4 (mg/ (kg-d))

REE (cm)
BRME BAME CPEE BEKME BOME CFHE BKE BME CFHE
0-5 12.33 4.64 9.02 3.50 -484  -0.69 20.71 10.64 14.94
5-10 8.69 3.52 6.73 2.39 -573  -313 21.24 8.94 15.40
10-15 7.16 291 5.36 3.29 -10.53 -4.62 21.78 9.96 15.46
15-20  5.59 2.67 4.36 -0.45 -1484  -7.43 16.45 7.42 8.43
20-25 5.06 2.78 4.24 -3.56 -15.40 -7.70 15.36 3.12 6.84
THREASENSRAEE

sc?ﬁe?:&Nm-NB@ﬁéﬁz.gsq.mmg/kgzrﬁﬂ, SF-H{E K 4.33mg/lkg, H7E W 3% )2 (5-10cm) BUg(E, JF
IR T 3 ACHRZSNH, NI & B 75 115.29-194.76mg/kg 2 6], T8 #152.80mg/kg, H. T3V 3 2 B
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-0.029mg/L Z 1], ¥4 75 0.011mg/L; ¥ fift A5 NH, -N 4 ¥& FF 78 5.935-10.750mg/L 2 18], F ¥ {H K
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Fig.3 Verticle distributions of exchangeable nitrogen and available nitrogen in the sediment of Lake Yuehu
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Fig.4 Verticle distributions of dissolved NO3-N, NO,™-N and NH,*-N in interstitial water of Lake Yuehu
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Tab.2 Correlation coefficients between nitrogen
contents in different forms in sediment and interstitial water of Lake Yuehu

Sy S

NO3z-N NOz-N NH,"-N NO3-N NH;*-N

AR sy SEm LmER MR SR

BHA NOs-N 1,000 -0.321" -0.392 -0.265 0249  -0.193 0.325 0.367 -0.082
WA NOJ-N 1.000 0.318 0.627" -0425 0.681" 0.264 0.425 0.361
A NH, N 1.000 0.183 -0.312*  0.514" 0.492 0.261 0.729"
A4 NOg-N 1.000 -0.296  0.613" 0.127 0.219 0.152
A NH, N 1.000  -0.472 -0.426" -0.583" -0.328
HHLASA 1.000 0.384" 0.632" 0.674™

Ve fin A i 1.000 0.741" 0.651"
HAE R 1.000 0.614™
il 30 D G P 1.000

* 3 (p<0.05); ** 1 EHI X (p<0.01).
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