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The Differences of Nitrous Oxide (N,O) Emissions as Crop Presence and
Location of Gas Sampling Chambers in Upland

Jeong, Hyun Cheol*, Choi, Eun Jung, Lee, Jong Sik, Kim, Gun Yeob and So, Kyu Ho

Division of Climate Change & Agroecology, Department of Agricultural Environment,
National Institute of Agricultural Sciences, Wanju 55365, Korea

ABSTRACT

Nitrous oxide is one of the main sources of greenhouse gases and its concentration has increased from 273 ppb
in 1,750 to 315 ppb in 2005. Specially, nitrogen fertilizer used in agricultural soils is considered as an important
source of atmospheric NoO emission. This study was conducted to estimate the difference of nitrous oxide emission
as chamber position on furrow and ridge and crop existence in gas sampling chamber on upland. Four treatments
used in this experiment were O no-fertilizer without crop in chamber on ridge, @ fertilizer application without crop
in chamber on ridge, @ fertilizer application with crop in chamber on ridge, @ fertilizer application without crop
in chamber on ridge and furrow. Nitrous oxide emission at fertilizer application with crop in chamber on ridge
were the highest while were the lowest at no-fertilizer without crop in chamber on ridge. There was no significant
difference of nitrous oxide emission by chamber position, but total emission by crop existence in chamber was
significant difference. Therefore, in order to estimate greenhouse gases emission using chamber method in upland,
it should be considered in correlation with crop existence in chamber and characteristic changes like as the soil
moisture, microbial flora by crop growth stage.
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Table 1. Chemical properties of soil collected shortly before this experiment

Ex. cation
Soil texture K Ca Mg
(1:5 H,0) dS m™! g kg mg kg ! - cmolc kg -
Fine silty 7.94 0.51 15.4 216 0.2 5.9 2.3

Table 2. N fertilizer application, chamber location and crop presence in chambers

Treatment 1

Treatment 2

Treatment 3 Treatment 4

Fertilizer application No
Crop in chamber No
Chamber location Ridge

Chamber size (WXLxH, cm) 45%45%50

Yes Yes Yes
No Yes No
Ridge Ridge Furrow and ridge
45x45%50 45%45%50 80x45%90
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Table 3. Gas chromatographic analysis conditions for
N.O measurement

Model Agilent 7890A
Detector u-ECD
Packing material Hayesep Q
Column Materials UltiMetal
O.D. x length 1/8" x 1.83 m
Carrier gas CH, 5% /Ar 95%
Carrier 21 mL min'
Flow rate
Make up 2 mL min~"
Oven 60C
Temperature
Detector 350C
Retention time 9 min.
Loop 2 mL
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Fig. 1. Changes of N,O flux (a) and comparison of total N.O emission (b) after N fertilizer treatment. Different letters
on column top indicate significant difference by Duncan’s multiple range test at P<0.05.
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Fig. 2. Changes of N,O (a) flux and comparison of total NoO emission (b) measured chambers over growing crops.
Different letters on column top indicate significant difference by Duncan’s multiple range test at P<0.05.
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Fig. 3. Changes of N,O flux (a) and comparison of total NoO emission (b) measured chambers placed on the furrow
and the ridge. Different letters on column top indicate significant difference by Duncan’s multiple range test
at P<0.05. The same letters in the Figure indicate no difference at 0.05 significance level.
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Fig. 4. Comparison of total N;O emissions affected by chamber location and presence of crops in chambers. Di-
fferent letters on column top indicate significant difference by Duncan’s multiple range test at P<0.05 (T1:
no-fertilizer without crop in chamber on ridge, T2: fertilizer application without crop in chamber on ridge,
T3: fertilizer application with crop in chamber on ridge, T4: fertilizer application without crop in chamber on

ridge and furrow).
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