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Table 1- Atmospheric lifetime and global warming
potential (GWP) relative to CO: at different time
horizons for various greenhouse gases
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Table 1-Analysis of variance for the effects of
experimental treatments on methane emissions at
different phenological stages of rice

S.0.vV Treatments  Block  Error
df 3 2 6
o Tillering 140.4™ 0.2m 0.97
< Stem ox n
% elongation 826 06® 0.74
= Heading 10.17 0.7™ 0.04
<  Grainfilling 1.6™ 0.7m™ 0.07

After harvest 34.77 0.01™  0.01
S.0.V: Sources of Variations; **: significant; ns: non
significant.
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Table 4- Analysis of variance of the effect of
experimental factors on carbon dioxide emissions
during the second planting

MS MS MS
S.0.vV df Stem Grain After
elongation filling harvest
treatment 3 93.4™ 116.6™ 5267.4™
block 2 93.4ms 44.6M 106.6™

Error 6 454.66 196.11 97.1
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Table 3- Analysis of variance of the effect of
experimental factors on carbon dioxide emissions
from burning straws

MS
SOV df Burning rice Straw
Treatment 3 35635.62 "
Block 2 1577.12m
Error 6 9707.81
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Table 5- Ratio of CO2 and methane emissions to
control treatment in terms of global warming
potential over 100 years

Ratio of CO2
Treatments and CH4
emissions
control 1
Rice straw incorporating into the soil 1.8
Burning rice straw left in the field 8.4
Burning rice straw air-dried 8.1
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Figure 6- Effect of experimental treatments on CO2

emissions in three different phases of rice plant
phenology during the second crop cultivation
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Abstract

Global warming is leading to gradual and tremendous climate change following the increase in greenhouse
gases. Methane gas can be produced in anaerobic processes in soil, such as paddy fields. Therefore, in the
agricultural sector, waterlogged rice cultivation is one of the main sources of this methane gas emissions. On the
other hand, straw burning brings a huge amount of pollutants to the atmospher. In this regard, a study with four
experimental treatments was conducted: (a) without straw (control), (b) rice straws incorporated into the soil, (c)
burned rice straws left in the field, and finally (d) burned air-dried rice straws left from first cropping harvest.
The experiment was carried out on the experimental field of Sari Agricultural Sciences and Natural Resources
University. Methane gas sampling was performed at 10- day intervals and carbon dioxide gas sampling was
performed one day after straw burning and then in three stages in the second cropping season. Finally, in order
to compare the treatments in terms of methane and carbon dioxide emissions, the carbon dioxide equivalent of
methane gas was calculated.The findings showed that the highest methane emission was from rice straws
incorporated into the soil (6.75 mg m day™) and the lowest emissions were from the control treatment (2.97 mg
m2 day™) and burned rice straws air-dried after harvest (2.62 mg m day™). Also, the results of carbon dioxide
emissions during the second cropping season showed that the highest amount was from burned rice straws left in
the field treatments (133.93 mg m day) and the lowest amount was observed from burned rice straws air-dried
after harvest (67.08 mg m2 day?). Finally the results of the total greenhouse gas emissions measured in the
whole period showed that wet and dry straws burned treatments could have the potential to increase global
warming almost 8 times more than the control treatment.
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