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Rice straw influencing reductive condition in paddy Soil and
methane emission (Rice planted pot experiment)
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ABSTRACT: Paddy soil under submergence, soil organic matter is decomposed by microbial activity yielding methane
(CH,) as the last byproduct, so called methanogenesis. This study aimed to elucidate the effect of rice straw addition to
paddy soil on redox potential (Eh), a parameter expressing soil reductive condition for methanogenesis. A pot experi-
ment was set up with 6 treatments and 3 replications. Rice straw at the rates of 0, 1, 2, 3 and 4 t rai”' combined with
chemical fertilizers, and the control without chemical fertilizer and rice straw. Three kilograms of Re soil (Roiet soil
series) were used per pot, mixed with rice straw, submerged the mixture 30 days before transplanting rice c.v. Chainatl.
Potted soils were continuously flooded through the whole experiment, 98 days. It was found that CH, emission rates
and seasonal CH emlsswns increased depending on the rates of rice straw addmon Apphcatlon of rice straw 4 t rai”
contributed 145.3 g CH, m™season™, higher than that of the control, 51.1 g CH, m?season” (p<0 001) The sequence
of Eh drops were concomitant with the emerged peaks of CH, emission rates at tice straw of 4 t rai’ and 3 t rai"'. With
chemical fertilizer (16-16-8), soil Eh rapidly dropped to the lowest value, indicated that it stimulated reductive condi-
tion in flooded soil. pH changed after flooding from 4.7 to a range of 7.3-8 .4 as H* in the soil system was consumed in
reduction process, rendering reductive soil condition, as seen accompanying Eh values of lower -200 mV.
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Table 1 Treatments, rice straw rates and chemical fertilizers used in pot experiment

Top dressing fertilizer
Basal fertilizer

Y Rice straw rates Soil Rice straw 46-0-0
Treatments ¥ y » 16-16-8

(trai) (kg pot’) (g pot") p 22DAT 46 DAT
(gpot) (@pot)  (gpot)

Control 0 3 0 0 0 0
Chemical fer. (CF) 0 3 0 0.385 0.28 0.28
RS1trai' + CF 1 3 9.62 0.385 0.28 0.28
RS2trai’ + CF 2 3 19.24 0.385 0.28 0.28
RS3trai + CF 3 3 28.86 0.385 0.28 0.28
RS4trai + CF 4 3 38.48 0.385 0.28 0.28

"1 rai-slice soil weight, 312,000 kg; CF, chemical fertilizer; RS, rice straw
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Figure 1 Daily Methane emissions as a function of rice straw. CF, chemical fertilizer; RS rice straw, Vertical bars

represent standard error of the means

answarasvsinasannuilaindisadiunmnis
ﬂdaﬂﬁ"ﬂmﬁmuﬁauumma’amqgﬂgn (TME)
(Figure 2)

n1INaNNiedn 4 ﬁu/léa*quﬁuﬂﬂl,ﬂﬁ@ﬂuﬁu
m@”mﬂuﬂ?ﬁmmmiﬂ@mmsﬂ CH, Famunaann
qmﬂ@ﬂmmu (145.3 5% CH /m3.. /qm ummu,mn
AngaENaluad A neann (p<0 001)ilalfey

]
=

WW?UV‘]’]WN@NLL@ZW’]?‘LW]VLW?U‘]:JEILﬁN@EI’]\?LﬂEI’]

(51.1 uaz 47.2 N¥u CH /M3.1./99) Lummnmﬂd
V\I’]wwmwmiu@mmmiﬂ@faﬂmeﬁ CH, mmumm
'amWWqu‘wmﬂmummmmﬂmmqwmm Xu
and Hosen (2010) wudhdmsnislaeaiing CH g
FumanBnameils Ro et al. (2011) 1mmm’m
Usunnunisdaaang CH, mummmmqmﬂ@ﬂ
22.48 NFu CH /R3.31./59 mﬂmm@m@mmimuﬂm
119 6 NFuFRAUNIN 3 NN,

.:-\ a
140 4 b £3
NE 120 b 417
E' 100 E
% &0 -
B a0 s
g— 40
:g 20 4
e
o - T
& o I i G &
— & ~ A ~ ~
- » & & & S
_(\\(‘ N o _b\
& & & &

Treatments

Figure 2 Total methane emission as a function of rice straw rates (pot experiment). CF, chemical fertilizer; RS rice straw
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Figure 3 Redox potential in flooded rice soil, 7 cm below soil surface, through the growing season. CF, chemical

fertilizer; RS rice straw
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Figure 4 pH changes in flood water as a function of rice straw rates. CF, chemical fertilizer; RS rice straw
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