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Effect of sulfate and urea on methane production in paddy soil under
incubated soil condition
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ABSTRACT: Methane is one of important greenhouse gases emitted from submerged paddy soil under anaerobic
condition. The objective of the present experiment was to study the influence of sulfate and urea on methane production
in paddy soil. Four rates of sulfate (0, 50, 100 and 210 kg SO,> ha™) were set up by using ammonium phosphate
(16-20-0, 42 % sulfate) with the amount of N, P,O, and K,O for each treatment being balanced by using urea, rock
phosphate and potassium chloride. In addition, soﬂ w1th0ut urea application was prepared. All soils were incubated
in bottles for 21 days in oxygen-free nitrogen ambient. Result showed that there is a linear relationship with negative
correlation between methane production in soil and sulfate contents.

The soil without urea applied produced more methane production than did those applied with this fertilizer with
urea. The result also illustrated that methane production decreased with increasing rates of sulfate in soil. Moreover,
urea alone decreased methane production in soils regardless of all quantities of sulfate. Further trial under field
condition should be performed.
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Table 1 Fertilizers used for a group of soil treatments with urea, while another group excluding urea from each

treatment (not shown here).

Symbol Treatment, Ammonium phosphate Urea Rock phosphate KCI
kg SO,” ha (16-20-0), mg bottle™ mg bottle” mg bottle” mg bottle™

TO+urea 0 0 0.77 14.80 0.6
T1+urea 50 0.53 0.60 11.30 0.6
T2+urea 100 1.06 0.40 7.76 0.6
TO-urea 0 0 - 14.80 0.6
T1-urea 50 0.53 - 11.30 0.6
T2-urea 100 1.06 - 7.76 0.6
T3 210 2.22 - - 0.6

Blank - - - - -

Note: Soils received the same rate of rice straw but different amounts of ammonium phosphate (16-20-0, 42% 804)

according to the above sulfate content in soil and corrected with urea (46%

N), rock phosphate (3% on5 )

and KCI (60% KZO) to attain the same rate of 80-100-80 for all soils (+urea). A set of treatments without urea

(-urea) was also included to study the real effect of sulfate on methane production.



CH, production (mg kg1 soil)
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Figure 1 Methane production in incubated flooded soil with different rates of sulfate (0, 50, 100,
210kg ha), each soil received the same amount of N, PZO5 and K20 at100,80and 100kgha’,
respectively by using fertilizers: ammonium phosphate (16-20-0, 42% SOA), urea (46% N),
rock phosphate (3% ons) and KCI (60% KZO), and same amount of rice straw represented
by solid line. Soil excluding urea was represented by dotted lines. Means (n = 3) shared
the same letter are not significantly different (p<0.05) by using Duncan’s multiple range
test (DMRT); soil treatment including urea and excluding urea are significantly different
(p<0.05) by using t-test.
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Figure 2 Linear regressions between the average methane production and sulfate content of the
incubated soil with urea (solid line) and without urea (dotted line). The value is the
average of four measurements during three weeks after incubation. Means (n=4) sharing

the same letter are not significantly different (p<0.05) by using t-test.
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Figure 3  Changes in pH, straight line represents the soil with urea while the one excluding urea was

symbolized by dotted line; from 0-6 days with each tick of the axis representing every 6 hours.
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Figure 4

Changes in Eh, straight line represents the soil with urea while the one without urea was

symbolized by dotted line; from 0 to 6 days with each tick of the axis representing every 6 hours.
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