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Measurements of Gases Emissions from Agricultural Soils
and Their Characteristics with Chamber Technique:
Emission of NO and N:2O
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Abstract

During the growing season from June ta August, 2000, the soil NO and N2O fluxes were measured to elucidate
characteristics of soil nitrogen emissions from different types of intensively managed agricultural soils at outskirts
of Kunsan City, located in the western inland of Korea. Flux measurements were made using a closed chamber
technique at two different agricultural fields; one was made from upland field, and the other from rice paddy field.
The flux data from upland field were collected for both the green onion and soybean field. Concentrations of NO
and N»O inside a flux chamber at 15 minute sampling interval were measured to determine their soil emissions.
Either polyethylene syringes or teflon air bags were used for gas samples of NzO and NO. The analysis of NO and
N,O was made using a chemiluminesence NO analyzer and GC-ECD, respectively no later than few hours after
sample collection at laboratory. The gas fluxes were varied more than one standard deviation around their means.
Relatively high soil gas emissions occurred in the afternoon for both NO and N:O. A sub—peak for NyO emission
was observed in the morning period, but not in the case of NO. NO emissions from rice paddy field were much less
than those from upland site. It seems that water layer over the rice paddy field prevents gases from escaping from
the soil surface covered with water during the irrigation and acts as a sink of these gases. The NO fluxes resulted
from these field experiments were compared to those from grass soil and they were found to be much higher.
Diurnal and daily variations of NO and N2O emission were discussed and correlated with the effects of nitrogen
fertilizer application on the increase of the level of soil nitrogen availability.
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Fig. 1. A schematic diagram of a closed flux chamber for
Nz0 flux measurement.
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Fig. 2. Increase in NO concentrations in chamber with
sample time interval at upland soils.
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Table 1. Summary of chemica! characteristics for soils sampled from green onion, soybean and rice paddy field.

Green—onion field (Kunsan) {cmol/kg)
Date pH EC(usiem)| T-N NH;-N NO;-N OM(%) P:Os Ca*t Mgt K+ Na*t w{%)
06/01 4.83 58.2 69 105 34.1 2.16 1051 208 0.60 0.71 0.25 160
06/03 5.19 196.0 970 549 134.0 2.59 1110 3.72 1.30 1.45 0.45 170
06/06 4.84 1040 91¢ 129 86.4 2.13 852 291 0.87 079 0.26 150
07/19 492 66.6 1020 140 57.2 248 1106 262 0.70 0.74 024 210
0810 5.02 54.1 1400 3164 322 2.13 1087 330 1.19 1.79 042 90
08/11 4.44 437 1130 1745 4053 2.11 1071 295 0.96 0.28 0.34 8.0
08/12 4.87 86.2 1060 74 58.6 233 1010 313 0.86 0.75 0.35 90
mean 4.87 370 1026 844 1154 2.28 1041 296 0.93 093 .33 136

sd 0.23 522 217 1185 1325 0.19 90 0.52 0.25 0.51 0.08 50

Soybean field (Kunsan) (emol/kg)
Date pH EC(usfem)| T-N  NHs—N NO;-N OM (%) P:Os Ca?t Mgt K* Nat w (%)
06/01 628 344 1040 34 134 1.34 58 7.21 2.25 046 .41 190
06/03 6.29 351 10t0 4.5 14.4 1.61 86 6.18 1.80 0.62 0.39 150
06/06 5.55 51.1 830 127 199 2.11 202 5.54 1.19 0.64 0.35 11.0
07/19 542 334 930 6.1 164.2 2.16 181 507 1.38 0.61] 029 21.0
08/10 541 29.6 1310 8.6 16.6 253 964 2.99 0.73 0.64 024 9.0
08/11 546 44.6 1260 14.2 223 291 350 3.57 0.89 0.68 0.27 10.0
08/12 444 3541 1060 1020 296.9 222 970 2.88 0.92 1.22 0.37 11.0
mean 5.55 37.6 1063 216 78.2 2.13 487 478 1.3] 0.70 0.33 13.7

sd 0.63 75 171 357 110.9 0.53 446 1.67 0.55 024 0.06 4.7

Rice paddy ficld (Tksan) (cmolfkg)
Date pH EC(usiem)| T-N  NHs-N NO:-N OM(%) P:0s Ca*t Mg+ K+ Na* wi{%)
mean 6.98 604 2100 2.49 76.7 6.42 298 0.28 1.37

* Concentrations of T-N, NHs-N, NOs-N, P05 are expressed in ppm.
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Soil characteristics for the experimental sites
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Flg. 3. Soil characteristics for the experimental sites (upiand, rice paddy, and tidal flat soils).
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Table 2. Daily averaged NO and NzO soil flux summary for the upland and rice paddy field.

Green-onion field

N,O flux (ng - N/m%/s)

NO flux (ng-N/m%/s)

Date Moisture Soil Chamlaer
(%) pH temp. CC) Mean sd Data(N)  Mean sd Data (N)
6/ 1/00 16 483 33.1 51.06 47.59 4 1691 609 3
6/ 3/00 17 5.19 325 127.15 51.85 6 549 6.69 9
6/ 6/00 15 4 84 382 70.24 38.19 8 1401 17.22 g
T/19/00 21 492 358 108.59 56.58 5 19.24 6.04 8
7720/00 NS5 NS5 379 71.88 51.54 7 30.09 24,80 8
T/21/00 NSS NSS 370 60.71 6531 8 5040 24 45 8
8/10/00 9 502 436 3378 13.34 5 29023 97.19 8
8/11/00 8 444 406 28.17 28.67 6 178.79 30.63 8
8/12/00 g 4.87 422 50.81 20.83 7 125.55 18.56 8
mean 14 4,87 379 66.93 82.19
sd 5 023 38 3269 100.50
Soybean field
D Moisture Soil Chamber N,O flux (ng—N/m?s) NO flux (ng-N/m?/s)
ate a
(%) PH temp. ("C)  Mean sd Data(N)  Mean Sd Data(N)
6/ 1/00 19 628 30.5 1646 1 NM
6/ 3/00 15 629 325 159.62 157.33 6 NM
6/ 6/00 11 5.55 349 51.39 38.18 9 NM
TI19/00 21 542 36.1 NDA NDA NDA NM
7/20/00 NSS NSS 378 20.91 9.82 4 NM
7/21/00 NSS NSS 357 945 11.38 6 NM
8/10/00 9 541 432 46.33 18.01 8 NM
8/11400 10 546 422 34.02 2458 7 NM
8/12/00 11 4.44 44.1 45.59 44722 5 NM
mean 14 5.55 375 47.97
sd 5 0463 50 47.64
Rice paddy field
D Moisture Soil Chamber N2 flux (ng-N/m%s) NO flux (ng—N/m?¥s)
ate o
(%) pH temp.('C)  Mean sd Data(N)  Mean sd Data(N)
6/29/00 NSS NSS 20 8.54 0.04 3 022 0.19 5
6/30/00 NSS NSS 19.6 22,10 15.20 {] 1.29 141 7

* Flux experiment was conducted under flood rice paddy field condition.

NSS =No soil sample, NDA = No dada available, NM = Not measured
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Fig. 4. Daily variations of NO and N:O fluxes from upland sites (G- Q; green onion, S-B; soybean site).
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Fig. 5. Diurnal variations of NO flux at green onion site.
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