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Abstract

A closed chamber system was used for measuring N,O fluxes from an agriculturally managed upland soil in
Kunsan during the growing season from May to July 2002. It is known that soil is one dominant source of atmos-
pheric N,O, contributing to about 57% (9 Tg y™") of the total annual global emission. Hence, its increasing emis-
sions and concentrations are largely associated with agricultural activities. In order to elucidate characteristics of
soil nitrogen emissions from intensively managed agricultural soils and to understand the roles of soil parameters
(soil moisture, soil pH, soil temperature, and soil nitrogen) in the gas emission, N,O soil emissions were measured
at every hour during the experimental period (21 days). Soil N,O fluxes were calculated based on changes of N,O
concentrations measured inside a closed chamber at every hour. The analysis of N,O was made by using a Gas
Chromatography (equipped with Electron Capture Detector). Soil parameters at sampling plots were also analyzed.
Monthly averaged N,O fluxes during May, June, and July were 0.14, 0.05, and 0.13 mg-N,O m?2h, respectively.
Soil temperature and soil pH did not significantly vary over the experimental period; soil temperatures ranged from
12~25°C, and soil pH ranged 4.56~4.75. However, soil moisture varied significantly from 32% to 56% in WFPS.
Relationships between soil parameters and N,O fluxes exhibited positive linear relationships. Strong positive
correlation (R? = 0.57, P< 0.0001) was found between N,O flux and sil moisture. It suggests that soil moisture has
affected strongly soil N,O emissions during the experimental periods, while other parameters have remained
relatively at constant levels. N,O flux from agricultural soils was significant and should be taken account for the
national emission inventory.
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Fig. 1. Schematic figure of a closed chamber system.
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Table 1. The summary of daily average N,O flux and soil factors during the experiment period.

Green—perilla field (Kunsan)

N,O flux (mg~N,O m™h™")

WEFPS Soil Temp. . TOC T-N NO;~

D o Soil pH ’
ate Mean Sd N (%) C) otp (%) (%) (ppm)

5/ 8/02 0.10 0.08 10 48 12.8 4.88 1.56 0.24 17.51
5/ 9/02 0.14 0.06 16 50 10.7 4.82 297 0.25 20.49
5/10/02 0.24 0.06 12 49 14.9 4.73 5.12 0.19 19.87
5/13/02 0.21 0.19 8 52 14.6 4.74 4.56 0.21 17.51
5/29/02 0.04 0.02 16 47 8.4 4.61 297 0.20 13.94
5/30/02 0.09 0.04 8 45 16.4 4.73 3.65 0.19 23.74
Average 0.14 49 13.0 4.75 3.47 0.21 18.84
Sd 0.08 2 3.0 0.09 1.27 0.03 3.33
6/18/02 0.03 0.01 16 32 13.5 4.43 4.00 0.22 29.79
6/19/02 0.04 0.02 14 34 13.6 4.51 3.42 0.17 30.36
6/20/02 0.06 0.03 18 34 14.6 4.56 2.20 0.19 33.46
6/26/02 0.10 0.11 14 43 12.8 4.57 2.55 0.18 21.65
6/27/02 0.04 0.03 14 43 12.3 4.59 2.64 0.19 23.97
6/28/02 0.04 0.01 6 41 11.5 4.72 3.85 0.18 3291
Average 0.05 38 13.0 4.56 3.11 0.19 28.69
Sd 0.03 5 1.1 0.10 0.75 0.02 4.83
7/ 8/02 0.13 0.03 16 47 14.6 4.53 2.09 0.15 21.74
7/ 902 0.13 0.06 16 49 15.1 4.71 1.80 0.15 17.95
7/10/02 0.01 0.04 16 48 14.2 4.64 221 0.16 25.70
7/11/02 0.14 0.04 12 49 14.6 4.65 2.90 0.22 34.29
7/17/02 0.07 0.04 16 35 14.0 4.41 2.93 0.24 32.47
7/18/02 0.05 0.02 16 35 13.1 4.40 293 0.22 23.98
7/23/02 0.25 0.04 14 56 14.9 4.63 4.39 0.18 21.22
7124/02 0.18 0.03 16 53 13.5 4.71 2.16 0.20 26.93
7125102 0.07 0.01 14 49 12.4 4.55 2.67 0.18 25.24
Average 0.13 47 14.0 4.58 2.68 0.19 25.50
Sd 0.06 7 0.9 0.12 0.77 0.03 5.24

Sd and N represent one standard deviation and number of hourly averaged data measured during each corresponding day. respectively.
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Table 2. Monthly averaged N,O fiux, soil controlling factors, and rainfall

NOﬂux WFPS  Soil Temp. . T-N - + TOC Rainfall  No. of
Month (mg-N,O m~ ) (%) €0 Soil pH %) NO, NH, (%) (mm) days
5 0.14 48.6 12.9 4.75 0.21 18.41 3.24 347 137.6 6
6 0.51 378 13.0 4.56 0.19 28.69 2.10 3.11 68.8 6
7 0.13 46.9 14.0 4.58 0.19 25.50 1.06 2.68 316.2 9
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Fig. 2. Daily variations of N,O flux, %WFPS, nitrogen in the form of nitrate and ammonium, soil temperature, and soil
pH from research site at Kunsan during the experimental periods (May ~ July 2002).
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Fig. 3. Daily precipitation at Kunsan during the experimental period (May ~ July 2062).
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Fig. 5. Hourly averaged soil temperature variations in
soil depths of 5, 10, and 15 cm and N,O flux from
the research site (green-perilla field) during July
2002 (Number of samples and number of experi-
mental days in July are 136 and 9, respectively).
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Fig. 6. Daily averaged soil pH variations in soil depths of
5, 10, and 15 cm and N,O flux from the research
site (green-perilla field) during July 2002.
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