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ABSTRACT

Cropland is sources of atmospheric nitrous oxide (N,O) and carbon dioxide (CO;). However,
the contribution of the fallow season to emission of these gases has rarely been determined.
In this study, a field experiment encompassing three treatments was conducted to determine
efflux of N,O and CO; in cropland during fallow season. The treatments were hairy vetch
(H.V.), rye and control (Con.). The H.V. and rye were sown in middle October and early
November, respectively. The soil N,O efflux among all three treatments in the fallow season
(November—April) were 0.014-2.956 mg N,O m> - d'. The cumulative N,O emissions were
104.4 mg N,O m? for Con., 85.8 mg N,O m? for H.V. and 85.0 mg N,O m? for Rye
during the fallow season. The highest N,O emissions occurred in Con., while H.V. and Rye
emissions were similar. Cumulative CO, emissions were 293.1 g CO, m> for Con., 242.2 g
CO; m? for H.V., 2752 g CO, m” for Rye during fallow season. This study showed that
soil N,O and CO, average daily emission during fallow season were 28.3% and 27.4%,
respectively of the growing season. Our results indicate that CO, and N,O emissions from
agricultural systems continue throughout the fallow season.
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Table 1. Chemical properties of the studied soil before treatment

Exchangeable cation

Acidity EC T-C T-N Av.P,Os (cmol. kg'])
pH (dS/m) (g kg (g kg (mg kg') K Ca Mg
72 (0.1)°  0.16 (0.02) 9.03 (241) 4.14 (0.11) 13.7 (1.4) 026 (0.04) 2.87 (0.17) 1.08 (0.09)

Note) * The values in parentheses mean their standard errors. The number of samples is 6.
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Fig. 1. Daily precipitation (mm) and daily average
air temperature (C) throughout the experimental
period.
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Table 2. Analytical conditions of gas chromatographic measurement for CO, and N,O

Gas N,O CO,
Detector WECD FID
Packing material Hayesep Q Hayesep Q
Column Materials UltiMetal Stainless steel
O.D. x length 1/8”x 1.83 m 1/8”x 3.66 m
Carrier gas CH4 5.0 % Ar! N,
Carrier 21 ml min 23 ml min’
Flow rate
Make up 2 ml min” 2 ml min’
Temperature Oven o0 C 60 C
Detector 350 C 250 C
Retention time 9 min 9 min
Concentration of calibration gas 0.5 and 1.0 ppmv N,O in N, 400 and 1000 ppmv CO; in N,
Loop 2 ml 2 ml
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Fig. 2. Soil water content and temperature (at 10 cm
soil depth) throughout the experimental period.
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(A) Nitrous oxide (N,O) emission rate
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Fig. 3. Changes of nitrous oxide (N,O) and carbon dioxide (CO,) emission rates from cropland during fallow
season. The daily average soil-to-atmosphere N,O and CO, fluxes in control (Con.), hairy vetch (H.V.) and
rye from November 2017 — April 2018. Vertical bars are standard errors of the means (n=6).
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(A) Cumulative nitrous oxide (N,O) emission
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Fig. 4. Cumulative nitrous oxide (N,O) and carbon dioxide (CO,) emissions during fallow season. The treatments
were control (Con.), hairy vetch (H.V.) and rye from November 2017 — April 2018. Vertical bars are standard
errors of the means (n=6). Bars designated with the same letters indicate not significantly different at a=0.05.
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(A) Nitrous oxide (N,O) emission rate
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Fig. 5. Changes of nitrous oxide (N,O) and carbon dioxide (CO;) emission rates in relation to soil temperature
at 10 cm depth during fallow season. The treatments were control (Con.), hairy vetch (H.V.) and rye from

November 2017 - April 2018.
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(A) Nitrous oxide (N,O) emission rate
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Fig. 6. Changes of nitrous oxide (N,O) and carbon dioxide (CO,) emission rates in relation to soil water
contents (V V', %) at 10 cm depth during fallow season. The treatments were control (Con.), hairy vetch
(H.V.) and rye from November 2017 — April 2018.
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(A) Nitrous oxide (N,O) emission rate
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Fig. 7. Changes of nitrous oxide (N,O) and carbon dioxide (CO,) emission rates from cropland during growing
season. Vertical bars are standard errors of the means (n=6). Vertical arrow indicates dates of supplemental

fertilizer application.

Table 3. Nitrous oxide (N,O) and carbon dioxide (CO,) emissions by season

N,O emission

CO, emission

Average daily

Average daily

Treatment Cumulative emission e Cumulative emission il
emission emission
(mg/m?) (mg/m?/day) (g/m?) (g/m*/day)
Fallow season «
(Nov.-Apr.) 104.4 (5.9) 0.62 (0.04) 293.1 (19.4) 1.73 (0.11)
Growing season
(May-Jul.) 181.9 (16.7) 2.19 (0.20) 524.6 (21.4) 6.32 (0.26)

Note) * The values in parentheses mean their standard errors. The number of samples is 6.
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AL AT B 247k opat
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A LA diEATE HA6] AFEl i,

T4 =74A N,08} CO, vi&skat 0 3
ogkE 9 A2 wilEE Blaskeich
7|50t E=H|ZAHE 24 H.V.¢} RyeE AuislaS

], N,O= 0.014~2.956 mg N,O m™ - d”' H& uj
SHo, FAFE 2 HV. A2, RyeA
JrollA Z+zF 104.4, 85.8 18]a 85.0 mg N,O m™ Hj
SH ] 2 tolA viEe] 7 =3em, HV.
9 Rye #2|7h= HlS=Rek 72 olikaheha viEwhe
=Tt HV. A5 Rye Ajgtolla 2H2f 293.1,
2422 183 2752 g CO, m™ Hi&E|Qcy 18
FA7IIEEE N,O & CO, o HatufEae 22719
247k 28.3%, 27.4% viEE ok

B oeRe SERUTH DAATARIEHNE:
PI01261402)¢] X 2h& WIgLom, o]of ZhAH=gLL,
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