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ABSTRACT

The chamber method is widely used for measuring methane emission from paddy rice fields. The closed static
chamber has advantages of easy installation and removal in the field and low manufacturing cost. However, the
manual chamber method requires a lot of labor and has a limited sampling time and frequency. To overcome the
disadvantages of the manual chamber, the auto-chamber system is used for measuring methane emission. We
compared the differences in methane flux between the auto-chamber and manual chamber. To investigate methane
emissions by the two methods, a chamber was installed for each of the following treatments : control without rice
straw (NA), spring plowing after autumn rice straw application (SPRA) and autumn plowing after autumn rice
straw application (APRA). The total methane emission was lowest in the control and highest in APRA with both
methods. There was no significant difference in total methane emission between the methods, but dynamic
fluctuation in methane with temperature change was accurately measured in the auto-chamber. Measuring methane
emission with an auto-chamber system is expected to reduce uncertainty and increase accuracy, accompanied by
labor reduction.
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FEoplA HiEE = 8 247ES (CHy, NO, COy) a1 9k 2017E0] APg3E 20154 “sEof Hlof|u x| &A17}
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(IPCC, 2006). =gt A|q-2d3to]| tfgh 7|o{ =7} ol ikabet High= vl A viEEitt (GIR, 2017).
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712 B 11 g C kg0l 2L, 20189 A A E%0] pH
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gl D) 978 (MRS 418511 9H= X2 (control without
rice straw, NA), @ 48 3 HZS d7 & & ot} 3f B9
74835t #2] (Spring Plowing after Rice straw Autumn
application SPRA), @ 48 & HIZS d7A & & I3 7%
o] 742 3t A2] (Autumn Plowing after Rice straw Autumn
application, APRA)Z 51911, kel Zul7]7F EoF AMA]

o5 Aehe sttt

Table 1. Chemical properties of soil before experiment

Ex. Cation
Year pH EC oM
K Ca Mg
Unit (15, H0) dS m’ g kg'1 ---- cmol, kg1 -
2016 6.7 0.3 11 0.4 5.1 22
2018 6.2 0.7 12.5 0.6 5.0 1.2

2.2 =Y

Aol ARgE W Z22 Al5H (Onyza sativa L)22 o]
w2 & o]} 20164 59 259, 20184 59 2995} 3

shi Rl w25 2= AH|AE7]ZE (NAAS, 2010)0]

1 O 1T v o

J

o} A (N), QAF (P0s), 2] (K:0)E 242} 90, 45, 57 kg
ha' % ATHIERATE 2 A2 20160l 49 30, 2018
o= 49 2690l 2zt AAfsich B Auida= 20164

1409, 2018 138 O]Mr/]-' Aww 1 Aufole (oot 2=
3 2 o] 5)2 Table 29F gt
2.3 SAX| 2ATIA XISSHAAH M

Fig. 1 o]l @A7olq AHgE £A7ks 24 3 (Fig,
)} AHEEHAI2TO] PHE (Fig 10)E veRiich. 2471
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Table 2. Schedule of rice cultivation
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Year Irrigation Fertilizer application Planting Autumn plowing Spring plowing Harvest
2016 23 May 23 May 25 May Mid Nov 2015 30 Apr. 14 Oct
2018 24 May 24 May 29 May Mid Nov 2017 26 Apr. 16 Oct

o EE wtAvt AxEo] 9)a drA Yoll= AFdE T (channel

hannel board
mnw
Ld nle W
Auto control

T ]
~
. N N Air line
Side Back side

<1 Automatic chamber>

3 Auto analysis
- by Gas
chromatograph

Fig. 1. Auto-chamber diagram (a) and configuration of
auto-chamber system (b) installed in paddy
fields.
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50 olaB AMSldITh W) 4TS AL A5
o2 |7} 7F=3HEE ofjo] A ATNA (air suspension)S F-
2ol sletollis Taleol A o] M qhal wi
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chromatography (7890A, Agilent, USA)E ©]-&3f] x4 o =
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F =px VIA x Ac/At X 273/T —=-mmmmmmmmmmmmemeen (eq. 1)

F = CH; flux (mg m” h)

p = gas density (mg m")

V = volume of chamber (m’)

A = surface area of chamber (m’)

Ac/ At = rate of increase of gas concentration (mg m” h™)

T = absolute temperature (273+mean temperature in
chamber) (°C)

Total CH4 flux = Z (Fi x Dy )-mmmmmmmmmmmmmm e (eq. 2)

F, = the rate of flux (g m” d") in the i sampling interval
D, = the number of days in the i sampling interval

n = the number of sampling intervals

2.6 SHEAM UH
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3.1 ¢&
1996 IPCC 7}o]=2fole S o] 83t =mok o
274 A U % v e ske mejstel s

P2 Farstar ik (IPCC, 1996). v o] 74
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Wb R S715) o] W S el
2 8 49 ek Ex T 4 4 9tk Fig 2
F Zot 2A]7P HAo g 243 Aol sl = H|et uf
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(a) Diurnal patterns of methane fluxes and temperature
(b)

50 ~

(b) Average daily methane emissions

Fig. 2. Changes of methane fluxes and temperature
during 24 hour and average daily methane
emissions.
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E3] HH%\%}:Q,] ﬁg Rk 14/\] | 7};4 =2 038 By
thal $F v} 9tk Yagi and Minami (1990)%= Q5 W&t vij<
% Wk =9 0 30 et sl il Aei € 3
2] o] wjet wl sjele] Aol } QirkiL gl ol o

Aol A = et viETF %ﬁ} e E3F H|SRE 7-‘34% =R
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SPRACJIA] 33.0, APRACA] 433 4202 =gl Wit uij&eF
2 35450t} et WSS 710 Bt e wiE A
£ 24 10A~124], @35 TAI~9A] Alo]Ql o2 Uehyitt.
Alberto et al., (2014)2 WA =049 A wE vj&HS
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2|y wet viEe wislel 2% 9 Zesr WekE vehdch
H Q7|7 52 AR AEY (5H) Qﬁ\« auto Ywjo] 7
% 483], manual o] 739 223] AA|S}o] auto FH| o] 4]
oF 21 o)} S8 Wol si3irh. STt Wolklo]| wht
2rHslol| W RS vh= wgh viESke] ks & o A
oA SAT = ATE W Al =olA o g iSRS
dutd o g o|gf & HjEeFo] §43] F7Isk=t| o= W7t
Fu S st 2% Aol wE EQF f He g
(methanogenesis)®| Z-g-o| sl 27| wiZo|t} (Holzapfel
et al,, 1985). 53| H|7} eAU =7} wobd H9oll= vl
7 B3 dadhke A UEidied 20161 A A o)A
% manual HHHEC} auto MBHES 0]-83F A oA vl
& BISLE o AdstA w53 4= Qsieh 58] =7t Wk
¢ o]k & 21, 30, 54, 72, 91, 96, 118, 1264 of|A] (fig. 3c)ol|

gl Wold (Fig. 3aye d5T %%Lfﬂ ol= 5743

i
o

2ot 240717} W] 2 g v ZAsked o
FS AL AT 4 Yok
2000 i (a) 2016 auto-chamber
;% ‘L —-NA
n‘z 1500 H : —-e-SPRA
2 : —e-APRA

'
1 Low tem|
v P

mmmmmmmmmmmmmmmmmmmmmmmm

Days after transplanting

2000 (b) 2016 manual-chamber

—--NA
—o-SPRA
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Days after transplanting

Temperature( T)
Precipitation(mm}

Fig. 3. Changes of methane fluxes measured by
auto-chamber (a) and manual-chamber (b)
and temperature and precipitation (c) during
rice cultivation, 2016.
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Fig. 4= 2018 9] auto <} manual YHE 083+ A
ol gk o wsle o W Zkep WskE ek,
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512 2 it 48 @ 2 A 28 W A5 ofF moe
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71 & 4= 1313l (Iwata et al., 2018, Watanabe et al.,
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Fig. 4. Changes of methane fluxes measured by
auto-chamber (a) and manual-chamber (b).
and temperature and precipitation (c) during
rice cultivation, 2018.
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Fig. 5. Comparison of CHs emissions between the auto-chamber (a) and manual-chamber (b) in 2016 and 2018.
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Fig. 6. Comparison of total methane fluxes in 2016
and 2018.
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