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Evaluation of N,O Emissions with Changes of Soil Temperature, Soil Water
Content and Mineral N in Red Pepper and Soybean Field

Gun-Yeob Kim*, Kyu-Ho So, Hyun-Cheol Jeong, Kyo-Moon Shim, Seul-Bi Lee, and Deog-Bae Lee

National Academy of Agricultural Science (NAAS), RDA, Suin-ro 150, Gwonseon-gu, Suwon-si 441-707, Korea

Importance of climate change and its impact on agriculture and environment has increased with a rise of
greenhouse gases (GHGs) concentration in Earth's atmosphere. Nitrous oxide (N>O) emission in upland fields
were assessed in terms of emissions and their control at the experimental plots of National Academy of
Agricultural Science (NAAS), Rural Development Administration (RDA) located in Suwon city. It was
evaluated N,O emissions at different soil water content, soil temperature, and mineral N conditions in a upland
cultivating red pepper and soy bean. The results were as follows: 1) There were significant correlation
between amount of N,O emissions and soil temperature, soil water content and mineral N conditions showed
0.528", 0.790" and 0.937 " in red pepper field and 0.658 , 0.710° and 0.865 in soybean field,
respectively. 2) From the contribution rate analysis as to contribution factors for N,O emission, it appeared
that contribution rate was in the order of mineral N (71.9%), soil moisture content (23.6%), and soil
temperature (4.5%) in pepper field and mineral N (65.5%), soil moisture contents (19.2%), and soil
temperature (15.2%) in soybean field.
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Table 1. Chemical properties of soil before experiment.
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Table 2. Gas Chromatographic analysis conditions for
N>O measurement.

Detector ECD

Packing material Porapack Q (80/100)

Column Materials Stainless steel
O.D. x length 1/8" x 2 m
Carrgier gas N>
Flow rate 30 nl min”
(Carrier + make up)
Column 70C
Temperature  Injector 80C
Detector 320C
Retention time 3.2 min

0.5 and 1.0 ppmv
N2O in N,
Loop 2 ml

Concentration of calibration gas

Soil Exch. Cation
pH EC oM Av. P,0s NH4-N NOs;-N
texture Ca Mg
(1:5 H,0) dS m’ g kg'] mg kg'] mg kg'] mg kg'l ---------- cmol. kg'l ----------
Clay loam 6.56 0.31 18.3 150 83.1 83.9 0.6 5.5 1.5
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Fig. 1. Temporal changes of N>O emissions as affected
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Fig. 3. Comrelations between N,O emissions and soil water contents, soil temperature, and mineral N content in red

pepper and soybean field.

Table 3. Multiple regression analysis to contribution factors of N;O in red pepper and soybean field.

Statistical Soil properties
Crop analysis Temperature Water contents Niin.
coefficient (a) (b) (c)
Standardized ([3) -0.021 0.150 0.832
Pearson correlation (r) 0.528" 0.790™" 0937
Red pepper o
Contribution (%) 4.5 23.6 71.9
Multiple regression eq. y=-3.944-0.011a + 0.066b + 0.068c
Standardized ([3) 0.104 0.144 0.689
Pearson correlation (1) 0.658"" 0.710™" 0.865""
Soy bean o
Contribution (%) 15.2 19.2 65.5

Multiple regression eq.

y=-1.934+0.028a + 0.024b + 0.025¢

“p<.01, "p<.001
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