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Effect of Rice Straw on Methane Production and Emission

from Paddy Fields

K Katoh
K Katoh *

daelw Helsani
Prapai Chairoj '

ABSTRACT

Effect of rice straw management on CHJ formation in Bang Khen and Rangsit paddy soils were
determined by incubating 0, 0.5 and 1.0% w/w rice straw added soil and prior aerobic incubated 0.5% w/
w rice straw added soil under strict anaerobic condition. Methane emission rate from Bang Khen, Rangsit
and Roi Et paddy soils with and without rice straw addition in combination with and without growing rice
were also evaluated in the pot experiment.

Research results showed that rice straw management was the important factor for CH_ formaticn
in submerged soil. Rice straw added soil without incubation promoted vigorous CH“ formation while rice
straw added soil with incubation strongly reduced CH‘1 formation for 3.8 to 10 folds. Methane emission rate
was increased by rice straw application as well, Increasing rate was remarkable at initial period and
decreased with time. However, CH‘1 emission rate in the later stage of planted pot was higher than that of
unplanied pot.

Keywords : methane formation, rice straw management, paddy soils
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Table 1. Some chemical properties of the soils

Soil series  Soil texture pH(H_O) oM Fe O ER-Mn NHa-N
(1) (%) (%) {(ppm} (ppm)
Bang Khen  Clay 5.4 3.24 1.4 56 115
Rangsit Heavy clay 4.6 2.07 2.0 175 27
Roi £t Sandy loam 4.5 0.84 0.1 37 33
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Table 2 Methane production potential of incubative submerged soils

Rice Straw Incubative time CH_ production potential (ppm)
(% w/w) (week) Bang Khen soil Rangsit soil
G 1 0.8 0.1
2 0.6 0.2
3 0.7 0.2
4 0.7 0.2
5 0.3 0.3
0.5 1 8 9
2 70 60
3 155 50
4 280 160
5 245 240
1.0 1 60 70
2 260 310
3 510 455
4 700 605
5 700 750
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Table 3. Methane productiion potential of 0.5%% w/w rice straw mixing soil incubated under anaerobic and

aerobic—anaerobic conditions

Incubative condition

CH_ production potential {ppm)

Bang Khen soil Rangsit soil
Anaerobe 9.0
Aerobe-anaerobe 0.3

2. dasnisdasddssfolinuainnisnaaadin
nsend

2.1 HaTaINITIResR T M TUaadRan fina
Hnu

nslareT v lEEa s sUaadan
. 2 Ky . o
el ANuINIRUIzvIm 3.8-10 M1 nade
-y A. 1 i) L% o ar 1 ™ -1

Tududldlawhstrazidasnsuaadsaufinadinu
o as 2 = )W "L [l 7] A'
ALY 0.01-0.36 N3u/0° /% uaildwhadinazwu
wndAndy 0.42-2.97 nFu/u%/u (Table 4) Yagi and
Minami (1990) waz Kimura and Minami {(1995) ‘l¢f
urubigudsaiunantmeansitin  navlanag
o e A oae X
v ¥ nTUsadsufnstimuisasiuin

2.2 Nm:mmﬁﬂgn'ji'ﬁ'a@%aé’mﬂmiﬁmﬂdau
Aardiinu

o da v .
lu@ummsﬂgn'ﬁ’n a9 n1TUae

dassfingiimulusspznasaninailddssunm 7
e £ - 1 - dl 1ab i
e a:uammam'ﬂuﬂuﬂ‘lunmm@mrn Tay

o I d
wawnzatsi luszpsfidndivensn (3U9 1,2 uas 3)
dissnludinifinsdgndezldbuniniagduiu
mnmﬁuﬂ?éﬁgn*j]'uaaﬂu’mn‘mnﬁﬂua:ﬁ']waa
Tinthnsiuiles (Schutz et al.,1989) WAzl B9
t - o & (73 s s;
aﬁm‘;aumumnﬁnmw:uﬂimmg\lqﬂlmwm
diitenan (Kludz et al, 1995)

nidaadsesfsiinuandugaieuda
A e o o ol o ¢ w o
msﬂumumammm:uamqgaLLa:ﬂaﬂUaau"l@mmm
NARTADII Y Uaziugaiifa Faiudwiloazdoa
lasangasingludwianey TuaunTe diuanfine
fnufiiAiadu (entrapped methane) 131lduan

] L= du r-3 r=3 ° & o

wihnuauiileazidaa (Wang et al, 1993) Serinldfing
ﬁmugnﬂﬂ@ﬂﬁamﬂanmmnm'ﬁﬂ Tasiawizetng
alugdveanaseme (Neue et al, 1993) datgu M3
ﬂamﬂéauﬁwﬁmumnauqm%’auLﬁmﬁlﬁwwﬂ?’mm:
Ugnd HOATILQRILYINNL 2.08 NTN/NY/ W AINEEU
{Table 4)

Thai Agricultural Research Journal Vol. 17 No. 2 May-August 1999. 163



164

~Rice straw, -Vegetation

25 ¢

CH, (mg/m’me)
- :l.\ N

o
«

oK
0 8 14 20 27 24 41 48 62 71 76 83 91

days after ransplanting/submergence

+Rice straw, -Vegetation

CH, (mg.’mz.'hr)
3

0 -
0 B8 14 30 27 34 41 48 62 71 76 B3 H

days alfter transplanling/submergence

-Rice straw, +Vegetation
14 ¢

12z F

=)

CH, (mglmlmr)
(-]

0 B 14 20 27 34 41 40 62 71 76 83 9%
days afler transplanting/submergence

+Rice straw, +Vegetation

CH, {mgim’ e}

0 8 14 20 27 34 41 48 62 71 7§ 83 o

days after transplanting/submergence

Fig.1 Methane emission rate from Bang Khen submergeu son under pot experiment

-Rice straw, -Vegetation

5

»

CH, (mgfmzlhr)

o
2]

-
Q@ B 14 20 27 }4 44 49 55 62 71 76 B3 91

days after transplanting/submsrgence

<Rice straw, +Vegetation

3588838

CH, (mga’mzmr)

(=3

L

D B 14 20 27 34 44 49 5562 71 76 83 9

days after ransplanting/submergence

-Rice straw, + Vegetation

G & 14 20 27 34 44 49 55 62 71 76 63 91
days after ransplantng/submergence

+Rice straw, +Vegetation

8

CH, {mgim e}
s B

h
=

[ : ek —
0 8 14 20 27 34 44 45 55 62 71 75 B3 9%

days after transplanting/submergence

Fig. 2 Methane emission rate from Rangsit submerged soil under pot experiment

- =l i -~ A )
MITITINTNEaT TN 17 aluf 2 wouanau-Fawnn 2542




+Rice slraw, -Vegatation

-Rice straw, -Vagatation

o o Aol
0 B 14 20 27 34 41 45 G2 71 76 83 9% O B 14 20 27 34 43 48 62 T 76 63 91
days after bransplanting/submargense days after transplanting/submargance
-Rica straw, +Vegetation +Rice straw, +Vegetation
%0 ¢ s ¢
45 F 200 b
40 b
=3Bk 250
£ —
g W & 20
Bt £
£ R
15 5 we
10
50
5
0% Y T S R S 0 PR PR
0 8 14 20 27 34 41 48 62 71 76 81 51 0 8 142027 M 4t 8627178 8H
days after lzansplanting/submergence days after transplanting/submargence

Fig 3. Methane emission rate from Roi Et submerged soil under pot experiment

Table 4. Methane emission rate in average from submerged soils under pot experiment.

Treatment Methane emission rate in average (mg/m’/hr}
Bang Khen soil Rangsit soil Roi Et
-RS 0.0t ¢ 0.01 ¢ 0.09 b
-RS +Vegetation 0.06 C 0.36 b 0.35 b
RS 0.42 b 1.38 a 2.27 a
RS+Vegetation 0.57 a 1.40 a 2.09 a
C.V. (9%) 11.00 1.56 15.08

In column, means followed by the same letter are not significantly different at 59 level by DMRT
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