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Project: Use of organic matter to improve paddy soil for maintaining rice yields and simultaneously
mitigating methane emission

1% year: Rice stubble incorporation with 16-20-0 (42% SO,) influencing rice yields, soil
fertility, carbon sequestration and greenhouse gas mitigation in rice field.

Patcharee Saenj an" Duangsamorn Tulaphitakz/ Kazuyuki Inubushi’

Abstract

Sulfate’s inhibition of methanogenesis in flooded paddy soil has been reported by
many scientists in previous years. This study aimed to investigate the effect of different rates
of sulfate (SO4) on rice yield, seasonal methane emission (SME), global warming potential
(GWP) and changing of nutrient availability and organic carbon. Two weeks prior to the
experiment, remained stubble 3.32 t ha™ was incorporated into soil. Ammonium phosphate
sulfate fertilizer (16-20-0, 42% SO,) was used as the main source of sulfate at the rates of 0,
100, 200, and 300 kg SO4 ha™. The experiment was laid out in randomized complete block
design (RCBD) with 3 replications. The results showed that the application of fertilizer
containing SO, at the rates of 100-300 kg SO, ha™ gave higher yields with a range of 7.7 —
8.4 t ha™; four times higher the control one. Moreover, filled grain per panicle, 1000-grain
weight, percent of grain filling, dried rice straw and harvest index were also increased within
the range of 54 - 70 grain/panicle, 28.9 - 29.8 g, 86.6 - 91.7%, 8.9 -9.4 t ha*and 0.45 — 0.47,
respectively. After flooding, pH (5.5 — 5.9) and EC (0.068 - 0.085 dS m™) slightly increased. At
seedling stage, the amount of total nitrogen, ammonium, phosphorous, potassium, calcium,
magnesium, sulfate and ferrous increased within the range of 0.51—0.70 g N kg™, 15.5 — 34.7
mg NH4* kg™, 4.5 - 20.7 mg P kg?, 59-107 mg K kg™, 965-1558 mg Ca kg™, 142-196 mg Mg
kg™, 47.3-85.4mg SO,* kg™ and 299 — 726 mg Fe®* kg™, respectively. Consequently, there were
decreased with rice growth by plant uptake, and leaching from soil particles. Some nitrogen
and sulfer were lost in form gas phase such as N, N,O and H,S, and some phosphorus easily
leached from soil such as H,PO, , HPO,* and SO,%. Particulate organic residue (POR)
increased with rates of sulfate, it ranged from 1.9-2.7, 2.0-3.4 and 2.8-4.43 t ha™ 15 cm™
for tillering, flowering and harvesting stage, respectively. However, there were no significant
of sulfate to organic carbon in paddy soil. In the present experiment, silty-clay soil could
trapped methane inside the soil spaces rendering less amount of methane emission into the
atmosphere. This was the reason why application of sulfate had no distinguishable effect on
SME and GWP reduction in heavy texture soil.
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