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Enhanced emission of nitrous oxide (N,O) from a nitrogen—saturated watershed

Nt =%
Tomeonori KAWAKAMI*

ABSTRACT; Many streams of Kureha Hill, Toyama, Japan, are believed to suffer from nitrogen saturation because of
their extremely high concentration of nitrate. The enhanced nitrification by nitrogen saturation would accelerate an
emission of N;O to the atmosphere. We measured the N,O flux to the atmosphere both from a nitrogen-saturated forest
floor and from a non-nitrogen-saturated forest floor in order to determine the effect of nitrogen saturation on the
emission of N,O.

As a representative of a nitrogen-saturated stream, Hyakumakidani was selected because it contains a high
concentration of nitrate as 164umol/l. Sannokuma Stream on Imizu Hill, adjacent to Kureha Hill, was selected as a
non-nitrogen-saturated stream because it contains no more than 9pumol/t of nitrate. Both forested watersheds are covered
mainly by hardwood. Their vegetation, soil types, and nitrogen deposition are similar.

The average N,O flux from the nitrogen-saturated watershed, Hyakumakidani, was 2.42 ug—N/mz/h from October
2004 to May 2005, while it was only 0.21 pg-N/m’h from the non-nitrogen-saturated watershed. This result clearly
shows that nitrogen saturation could accelerate N,O emission to the atmosphere.
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N-saturation as the nitrogen deposition increases.

N F2 AT EENABREOTHIE Definition Reactions of forest to an enhanced nitrogen
CHZLCE»T, EbiidEihosE deposition.
REENLHT 5, TORBR, BH2 Stage-0 Sound
WL AFMA~DERILEES HED N-limiting condition
BERENHMHERERDL LT3 & X Stage-1 Increase in foliar biomass
TNBI Nitrogen saturation

B S FEEE L TRTEER & Stage-2 Nitrate leaching from soils

Increased emission of nitrous oxide
A large reduction in fine roots
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&84 <—%MT1 M ON, 4 5H OFF 752 & A 3-way electric valve (EV) controls the air flow
R0, TR L LT 0.01L/min & RH LT, according to the signal from the timer in the control

box.
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Table 2 Analytical conditions of N>O

by the gas chromatograph with a Nr-ECD Table 3 Operating conditions for the concentrator of N;O.
Column MS-13X 1Im Column Porapak Q /MS-13X
Oven Temperature (°C) 140 Carrier Gas He
Detector Nr-ECD (250°C) Absorption Temperature ("C) 0
Carrier Gas He Desorption Temperature (°C) 100
Discharge Gas He
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Fig. 5 N;O flux versus soil temperature at a depth of 10 em.  Fig. 6 N,0 flux versus soil water content at a depth of 10cm.
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Table 4 N,O emission rates from uncultivated lands and natural ecosystems.

Soil/texture Ecosystem Flux(ug-N/mri/hour)
Sand,1-3cm humus layer Temperate deciduous forest 4.5~10.5
Grey-brown podzol,1-Scm humus layer Temperate deciduous forest 3.5~95
Pseudogley soil,1-3cm humus layer Temperate deciduous forest 5.5~750
Grey-brown podzol,1-2cm humus layer Temperate deciduous forest 5.5~75
Typic Dystrochrepts, (old tropical Acrisols) Temperate deciduous forest 1.5~35
Typic / Dystric Eutrochrepts,(Vertic Cambisols) Temperate deciduous forest 2.5~4.5
Loess over glacial till Deciduous forest 50~15.0
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