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Influence of Tillage and Compost on Soil Bulk Density,
Rice Yield and Methane Emission.
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Abstract

An irrigated rice field is one of the main sources of carbon dioxide and methane emissions, which are
greenhouse gases contributing to global warming. Soil preparations for rice cultivation such as application of rice
straw compost, incorporation of rice stubble, harrowing and puddling, have an influence on soil bulk density,
organic matter decomposition and methane emission. An experiment was carried out on a paddy field with sandy
clay loam soil. The experimental design was a split plot in CRD, main plots were without and with rice straw
compost (C:N 26) at 350 kg / rai, and subplots were 3 types of tillage: 1) incorporation of rice stubble, 2)
incorporation of rice stubble and harrowing, and 3) incorporation of rice stubble, harrowing and puddling. A total
of six treatments with 3 replications were conducted. It was found that incorporation of rice stubble, harrowing
and then puddling caused higher soil bulk density compared with sole incorporation of rice stubble. Soil tillage
promoted a higher number of rice plants per unit area, but gave no response to rice yield. The addition of rice
straw compost, at 350 kg/rai, led to an additional rice yield by 19 - 27 % compared with no rice straw compost.
Incorporation of rice stubble, followed by harrowing and puddling emitted total methane emission of 794 - 990
g CH4/mz, increased by 633 - 641 % compared with sole incorporation of rice stubble. Rice straw compost
combined with each type of tillage contributed to total methane emission of 135 - 990 g CH4/m2, enhanced by
25 - 61 %. Rice straw compost with incorporation of rice stubble, harrowing and puddling emitted 2,519 - 2,680
g CH4/ kg grain which was higher than that of sole incorporation of rice stubble at 391 - 395 g CH4/ kg grain.
The results suggest that reduction of paddy soil tillage could mitigate methane emission and have no effect on
grain yield.
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Table 1. Change in bulk density of paddy soil as influenced by compost adding and tillage systems.

Treatments Agricultural Bulk density ( g /cm®)
No. practice Prior exper. 40 DAI 87 DAI Post exper.
1 1 1.34 1.28 bc 1.40 cd 1.50 ns
2 H 1.34 1.35 ab 1.49 ab 1.55 ns
3 IHP 1.34 1.37 a 1.51 a 1.56 ns
4 CIL 1.34 1.25 ¢ 1.36 d 1.52 ns
5 CIH 1.34 142 a 1.43 bed 1.55 ns
6 CIHP 1.34 143 a 1.45 abc 1.59 ns
f-test - wE * ns
CV % - 3.38 3.71 3.46

Average values (n = 3) with the same letters in a column showed non significant differences at 95% (*)and 99%
(**)confidence by DMRT. I = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP
= incorporation of rice stubble, harrowing and puddling; CI = compost and rice stubble incorporation; CIH = compost
and rice stubble incorporation and harrowing; CIHP = compost and rice stubble incorporation harrowing and puddling;

DAI = days after organic matter incorporation.

Table 2. Number of plants (at 60 DAS) and grain yield as influenced by compost added and tillage system at
60 days after sowing (DAS).

Agricultural Relative change Relative change
practice Number of plant of number of Grain yield of grain yield (%)
plant (%)

plant/m” Tillage" Compost® kg/rai Tillage" Compost®
1 119 b - - 434 ¢ - -
H 135 b 13 - 477 b 10 -
IHP 224 a 88 - 490 b 13 -
CI 112 b - -6 551 a - 27
CIH 161 ab 44 19 566 a 3 19
CIHP 225 a 101 0 391 a 7 21
f-test Hk - - * - -
CV % 22.8 - - 7.34 - -

LAYOUT 02*5

Y Comparison between tillage treatments was calculated by using I or CI as baseline.

* Comparison between treatment without compost and with compost was calculated by using I, IH or IHP as baseline.

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, harrowing and puddling;

and rice stubble incorporation and harrowing;
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I = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP
CI = compost and rice stubble incorporation; CIH = compost

CIHP = compost and rice stubble incorporation harrowing and puddling.
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Table 3. Relative change of total methane emission (TME) and methane emission per unit grain (MPG).

Agricultural TME Relative change Grain yield MPG
practice (g CH4/ m?) of TME (%) (kg/ rai) (g CH4/ kg grain)
Tillage” Compost™
I 107 b - - 434 ¢ 395 b
IH 198 b 85 - 477 b 663 ab
IHP 794 ab 642 - 490 b 2,591 a
CI 135 b - 26 551 a 391 b
CIH 319 ab 136 61 566 a 901 ab
CIHP 990 a 633 25 591 a 2,680 a
f-test * - - * ok
CV % 83 - - 7 58

" Comparison between tillage treatments was calculated by using I or CI as baseline.

Y Comparison between treatment without compost and with compost was calculated by using I, IH or IHP as baseline.
Average values (n = 3) with the same letters in a column showed non significant differences at 95 %(*) and 99 % (**)
confidence by DMRT. I = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP =
incorporation of rice stubble, harrowing and puddling; CI = 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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Figure 1. Relationship between bulk density of paddy soil,

compost added and tillage system during the growing season.
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I = incorporation of rice stubble; IH = incorporation of rice stubble and harrowing; IHP = incorporation of rice

stubble, harrowing and puddling;
stubble incorporation and harrowing;

puddling.
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CI = compost and rice stubble incorporation; CIH = compost and rice

CIHP = compost and rice stubble incorporation, harrowing and



