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ABSTRACT: Paddy field is a source of methane, a greenhouse gas contributing to global warming. Soil preparation
for rice cultivation influences on organic matter decomposition and affects methane emission rate. The present
experiment was conducted to investigate the impact of soil tillage with application of rice straw compost (C/N ratio
26:1) on rice yield, carbon sequestration in terms of quantified soil-organic fractions and on potential methane
emission from paddy soil. Experiment was trialed on the second rice cropping during February to May, 2007. The
experimental design was split plot in CRD, with and without rice straw compost as main plots while tillages and
puddling as subplots. Two tillages and puddling resulted in the increase in plant number per unit area, giving higher
yield by 10-13% compared with rice stubble incorporation. Application of 350 kg of rice straw compost / rai
increased rice yield by 19 - 27 %. Puddling decreased both soil organic carbon (SOC) content and organic residue
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(OR) density. Dissolved organic carbon (DOC) in soil declined right after soil preparation and gradually reached its
maximum when rice plants were 87 days old, which was consistent with a growth stage of producing root exudates.
Reduced tillage and no puddling had contribution to carbon sequestration and methane emission mitigation. On the
other hand, they could cause lower rice yield. However, rice straw compost could sustain yield in the case of tillage
reduction. Organic residues fractionated from rice stubble contributed higher methane emission potential than those
from rice straw compost. Puddling stimulated decomposition of persistent organic residues, fractionated from rice
straw compost, to methane gas. (Keywords: tillage, rice straw compost, carbon sequestration, paddy soil, methane)
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Table 1 Number of plants (counted at 60 days old) and rice yield as influenced by compost and tillage.

Treatment Agricultural Number of plant Rice yield
No. practice planym’ kg/rai
1 | 119 b 434 ¢
2 IH 135 b 477 b
3 IHP 224 a 490 b
4 Cl M2 b 551 a
5 CIH 161 ab 566 a
6 CIHP 225 a 591 a
f-test > *
CV% 22.8 7.3

Average values (n = 3) with the same letters in a column showed non significant differences at 95%(*) and 99 %

(**) confidence by DMRT.

| = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP = incorporation of rice

stubble, harrowing and puddling;

Cl = compost and rice stubble incorporation; CIH = compost and rice stubble

incorporation and harrowing; CIHP = compost and rice stubble incorporation harrowing and puddling.
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Table 2 Density of various organic-carbon fractions in paddy soil with added compost and tillage. Soils were sampled from 0 - 0.15 m depth

at various days after sowing.

QOrganic-fraction density {g/m2 /0.15m)
Agricultural
Prior experiment 40 DAS 87 DAS 108 DAS 101 DAS
practice
pDOC soC OR' DocC  sOC OR RR DOC s0C [3lele] S0C OR RR
! 24.8 148.3 1024 194 7813 1485 a 269 &b 480 &b 1,7963 a 45p 3950a S13a 1,080
H 248 148.3 1024 292 g354 1,040 ab 216 b 412 ab 16363 ab 56 b  2610b  4937Db 1,041
IHP 24.8 148.3 1024 296 7102 805 be 339 a 456 a 15626 b 314a 2791 b 4357 be 667
cl 24.8 148.3 1,024 go  gieq 1228 ab 299@b 333y 17301 b 85b 3001 b 4600 bc 1174
CIH 248 148.3 1024 299 7400 1199 ab 377 a 405 a 14919 b  250b 2574 b 3927 cd 827
CiHP 248 1483 1,024 25.0 5424 4t ¢ 296 ab 458 a 14448 b 288a 272D 3327 d 740
f-test DOC = 16.7 % SOC - ns ns ns
CV % 34.2 30.3 39.7 211 14.9 8.2 524 17.2 10.2 34.2

DAS = day after sowing; DOC = dissolved organic carbon; SOC = soil organic carbon; OR' = dry weight of roots and shoots of stubber

incorporated;
differences at 95% (*) and 99 % (**) confidence by DMRT.
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Potential methane emission fram
organic residue, 40 DAS
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Potential mathane emission from
organic residue, 101 DAS
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confidence interval of the mean of each incubation period. DAS represents days after sowing.
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