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Abstract: High background concentrations of N, and high spatio—temporal heterogeneity of sediments make it difficult to quantify denitrifi—
cation in aquatic ecosystems. Traditional methods such as C,H, inhibition, "N tracer and mass balance measure denitrification in an indirect
way, which is insufficiently accurate and time—consuming. The development of membrane inlet mass spectrometry (MIMS ) makes it possible
to measure N,*Ar ratio precisely. In this study, we developed an undisturbed sediments incubation system combined with MIMS to measure
net N, fluxes directly and precisely. The incubation and sampling protocol were developed in this paper. Laboratory experiments showed that
the instrument yielded high signal stability. The coefficient variations(CVs) of the measured N,:Ar ratio of two standard solutions(with water
temperature of 12 °C and 30 °C) during 10 h continuous measurements were 0.26% and 0.08%. The net N, fluxes of three replicate sediment
cores also showed high reproducibility of the method(CV<9.05% ). The standard deviation of N, concentration in triplicate water samples
collected from our undisturbed sediments incubation system is less than 0.1 wmol+L™, which was far less than the increment of dissolved N,
(pmol + L") during the incubation (4.5 pmol - L™! within 9 h). Denitrification rates obtained from this method showed a Michaelis—Menten
relationship with NO;—N concentrations (R?=0.999 2, P<0.000 1). In addition, there was a significant linear relationship between results of
the N,:Ar method and the NO;=N disappearance method (R?=0.999 8, P<0.000 1). This study suggests good applicability of the N,:Ar
method combined with our undisturbed sediments incubation system in determining denitrification rate of wetlands.
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Figure 1 The experimental incubation system used to measure

denitrification rate
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Table 1 Instrument shift in 10~hour continuous measurements of

standard samples

P(N,)/torr P(Ar)/torr Ny:Ar FUfE
12 C 30 C 12 C 30 C 12°C 30<C
1 1.56E-10 1.77E-10 7.16E-12 7.65E-12 21.86 23.12
2 1.54E-10 1.76E-10 7.08E-12 7.63E-12 21.81 23.11
4 1.53E-10 1.76E-10 7.04E-12 7.60E-12 21.77 23.11
8 1.52E-10 1.75E-10 6.98E-12 7.60E-12 21.73 23.08
10 1.52E-10 1.75E-10 6.98E-12 7.58E-12 21.72 23.08
Mean  1.53E-10 1.76E-10 7.05E-12 7.61E-12 21.78 23.10
SD 2.04E-12 8.05E-13 7.54E-14 2.94E-14 0.06 0.02
CV 1.33% 0.46% 1.07% 0.39%  0.26% 0.08%
1 : Mean /5 F-3(H ; SD F/Rbriflifi 22 ; CV R 5+ R 1 torr
=133.3 Pa.
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Table 2 Measured denitrification rates( pmol N,+L™7+h™) of triplicate samples
NO;-N ¢ /mg- 1!
THFG =
0 1 2 5
1 y=0.13x+515.82 y=0.320+516.48 y=0.36x+517.12 y=0.47x+516.68
R*=0.754 R*=0.979 R*=0.998 R*=0.991
2 y=0.12x+515.49 y=0.30x+516.44 y=0.38x+516.70 y=0.46x+516.60
R*=0.791 R*=0.999 R*=0.992 R*=0.997
3 y=0.14x+515.46 y=0.28x+516.27 y=0.37x+516.54 y=0.47x+516.67
R*=0.858 R*=0.993 R*=0.991 R?=0.997
Mean 0.13 0.30 0.37 0.47
SD 0.01 0.02 0.01 0.01
(0% 9.05% 7.09% 3.65% 1.76%
TE sy TR Ny I (umol - 1) Lo yHEFRIFAI(h) o
Fhh, LIS mg NO;-N-L' AEFRF B —A A5 4 200,
. \ R i ) y=192.307 7/(0.576 9+x)+55.657 3
B 91,5 YRR 77 2K BE 9 8 N, e B SD<0.1 |
pmol - L™, CV<0.03% (3 3) ., TMIZALBLAA# N, YL 9 £ 150
" P N e
h NS 4.5 wmol - L™, FEM P17 15 22 FURS 25 1k ml g
LA B SR 200y
=
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Table 3 Measured dissolved N, of triplicate water samples 2
during incubation 0 . . . . . )
—— — — - 0 1 2 3 4 5 6
TR TR}/ VAR N, T8/ bRt 22/ S R E NO;~N/mg- L
<! o7 % . "
h pnol+l panol 1 ’ 2 NOS-N REERE No-N 7= S 2 O
0 S16.68 0.05 001 Figure 2 Relationship between net N>-N fluxes and
3 518.04 0.03 0.01 .
concentrations of NO;—N
5 519.17 0.01 0.00
! 21986 005 001 I 48 SREA T 1A T3 A7 K B W7 A AR 25 Y
9 521.18 0.08 0.02
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