Journal of Climate Change Research 2017, Vol. 8, No. 4, pp. 305~312

DOI: http://dx.doi.org/10.15531/KSCCR.2017.8.4.305

SsLXI = HIA = =
SAX| ORMSIEIA HIEA L 2t HE EM 24
= * * * Kk *‘k*"‘
SIZE7| - QAIO| - AAoF - 0|82 - RIIY
‘As|fetn e StHSRutE), Y SUIe, sty 2oyt stystastAZ st

Annual Variability in Nitrous Oxide Emission from Agricultural Field Soils

Hyun, Junge*, Yoo, Sin Yee, Yang, Xing Ya',

Lee, Jong Eun™ and Yoo, Gayoung*wr

"Dept. of Applied Environmental Science, KyungHee University
*Chungcheongnam-do Agricultural Research and Extension Services
“"Dept. of Environmental Science and Engineering, KyungHee University

ABSTRACT

We aimed at investigating the difference in N,O emission factors of chemical and organic fertilizers and

identifying the main factors influencing annual fluctuations

in N,O emission. We conducted two-year experiments

in 2016 and 2017 in an agricultural field planted with sweet potato (Ipomoea batatas). Treatments included chemical

NPK fertilizer (NPK) and chicken compost application at 10

ton ha!, 20 ton ha !, and 30 ton ha ! rates (CK1, CK2

and CK3). Control was also employed with no addition. Results showed that N,O emission rates were significantly
related with soil water status and soil available N contents. Significant correlation between % water filled pore space
(WFPS) and N,;O emission was observed only when the %WFPS was greater than 40% and during the initial stage
of the experiment (<60 d). Comparison of the emission factors in 2016 and 2017 showed us that the emission factor
was greater in 2016 when the %WFPS was maintained higher by 16.5% compared to that in 2017. In 2016, the

emission factor of organic fertilizer was higher than that
reversed. Annual variability in N>O emission could also be

of chemical fertilizer, while in 2017, the pattern was
originated from the available N contents remaining in

soil after being taken up by plants. If we apply excessive N fertilizer, the soil would contain excess amount of N

which was not uptaken by plants, leading to a huge increase

factor, which was the case for the organic fertilizer in 2016.

an experiment to determine N,O emission factor.

in N,O emission. This case would overestimate emission
Over-fertilization should be avoided when we set up
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Fig. 1. Treatment plot in 2016 and 2017.
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Table1. Basic physicochemical properties of the soil
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Inorganic N (mg/kg)

Soil portion (%)

pH EC O.M. Soil B.D.
(1:5) @S/m) (k)  NO, N NHy-N  Clay Silt Sand ~ textwe (Mg
6.9 0.42 16 14.1 11.9 28.0 61.6 10.4 SiL 1.32
Table 2. Basic properties of chicken compost in 2016 R E— 120
and 2017 e wFPs A
60 1 3 Precipitation F 100
Total C Total N e ]
C:N g -
------ Yo(W/W) —==mmn 7 £
@ 40 o =
2016 42.5 1.8 23.6 g 60 E
£ a0 s
2017 28.3 24 11.8 s w &
L g
z
104 20
70 120
+\Tf§FmPpSeramre A 0 ”n i H H jﬂ | I Lo
B0 1 =1 Precipitation b 100 0 20 40 60 80 100 120 140
:J 400
B ?] Leo g _ ek B
- N B
£ leo = 300
T a0 . § =
E:_)‘ 20 4 [ g )Zcuﬁ”
= O, 200
10 ree % 4/27(day15) compost & fertilizer addition
] 5/11(day 29) planting
0 | . . . O E
0 20 40 60 80 100 120 140 8
400 z'
= ek B
—v— CK1
—&— CK3

@

=}

a
L

200 4

100 4

N, emission({N,O-N kg ha day”)

0 40 60 80 100 120 140

5/9(day18) compost & fertilizer addition
5/1day 21} planting

Fig. 2. Temporal change in % water filled pore space
(% WFPS), temperature, precipitation, and N,O
emission rates from the treatments and control
in 2016. Day 0 on x axis indicates the day of
soil sampling for basic characterization.
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Fig. 3. Temporal change in % water filled pore space
(% WFPS), temperature, precipitation, and N,O
emission rates from the treatments and control
in 2017. Day 0 on x axis indicates the day of
soil sampling for basic characterization.
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Table 3. Comparison of N,O emission factors between
2016 and 2017

Emission factor

(ON ke N kg™ 2016 2017
NPK 0.0154 0.0115
CK 0.0195 0.0080
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