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Influence of pumice sulfate in green manure amended soil on growth,
rice yield and methane emission
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ABSTRACT: The study investigates increases in methane emission from utilization of green manure in paddy
field. Sulfate —containing fertilizers can reduce methane emission from paddy field. Pumice sulfate is one of soil
conditioning materials with seven percentage of sulfate. This experiment aimed to study the effect of pumice sulfate
on methane emission and rice growth in green manure- amended soil. The experiment was carried out in greenhouse;
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a completely randomized design with 5 treatments and 4 replications was set up. The treatments consisted of 1)
control 2) 2 tons rai”! sesbania debris-amended 3) 2 tons rai”! sesbania debris-amended and 50 kg rai”! pumice sulfate
4) 2 tons rai' sesbania debris-amended and 100 kg rai”' pumice sulfate and 5) 2 tons rai"' sesbania debris-amended
and 200 kg rai' pumice sulfate, respectively. The results revealed that applying pumice sulfate at the rate of 50 and
100 kg rai”! could not reduce methane emission meanwhile in the highest rate at 200 kg rai~!, methane emission was
reduced by 44 percent compared to non pumice sulfate application treatment. The 50 kg rai"! pumice sulfate treatment
gave the highest growth characteristics with significant different in straw weight and root weight, thus resulting in
higher grain yield. Growth characteristics and grain yield were decreased in the 200 kg rai~! pumice sulfate treatment.
This suggests that when large amount of pumice sulfate was applied, the plant nutrients were fixed by pumice
sulfate therefore unavailable to plant and at the same time, accumulation of H,S which is toxic to rice plant occurred.
Using recommended rate of pumice sulfate at 50 kg rai'in green manure amended soil was unable to reduce methane
emission. However, it increased growth and yield of rice.

Keywords: pumice sulfate, methane emission, green manure
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Table 1 Total methane emission(TME), and global warming potential(GWP) as affected by pumice sulfate

application in pot experiment.

Treatments” TME GWP as COZ-e2/ GWP as C-¢” Reduction
(gCH, m*) (gm? (gm? (%)

T 11.20 b 257.59 b 70.25b -
T2 29.48 a 678.11a 184.94 a 0
T3 33.00 a 759.10 a 207.03 a -11.94
T4 30.90 a 710.83 a 193.86 a -4.84
T5 16.41Db 377.36 b 102.92 b +44.34

F test * * *

CV(%) 24.85 24.86 24.86

"T1: control ; T2: sesbania debris 2t rai’ ; T3: sesbania debris 2 t rai’ and pumice sulfate 50 kg rai'1; T4:
sesbania debris 2 t rai”' and pumice sulfate 100 kg rai’; T5: sesbania debris 2 trai' and pumice sulfate 200
kg rai”

“GWP as CO,-e = TME*23, GWP as C-e = GWP as CO,-e*12/44

Means followed by the different letters in each column were significantly different by LSD at P < 0.05

Table 2 Growth characteristics of rice as affected by pumice sulfate application in pot experiment.

reatments eight traw weight oot weight o. tiller” per hi
T ! Heigh S ight” R ight” No. tiller” per hill
(cm) (g hill™) (g hill"
T1 131.75 32.78 ¢ 10.65b 7.00 b
T2 133.75 52.08 b 18.10 ab 10.75 a
T3 135.00 63.98 a 18.86 a 11.75a
T4 137.00 54.80 b 15.84 ab 10.50 a
T5 134.75 52.93 b 17.08 ab 10.25a
F test ns * * *
CV (%) 2.62 9.28 30.21 11.27

"T1: control; T2: sesbania debris 2t rai”" ; T3: sesbania debris 2 trai’ and pumice sulfate 50 kg rai’; T4:
sesbania debris 2 t rai”' and pumice sulfate 100 kg rai’; T5: sesbania debris 2 trai’ and pumice sulfate 200
kg rai’

“Means followed by the different letters in each column were significantly different by LSD at P < 0.05
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Table 3 Yield and yield components of rice as affected by pumice sulfate application in pot experiment.

665

Treatments'’ No. of paniclez/ No. of grain per panicle % Filled” grain Grain yieldz/
per hill (g hill ™)

T 45¢c 65.60 92.16 b 8.79b
T2 9.00 a 76.44 95.18 a 16.12 a
T3 9.75a 78.56 93.56 ab 17.68 a
T4 8.50 ab 84.76 94.02 ab 16.85 a
5 7.00 b 81.72 94.26 ab 15.39 a

F test * ns * *

CV(%) 7.75 17.99 2.07 11.28

1/.

sesbania debris 2 t rai”' and pumice sulfate 100 kg rai'w; T5: sesbania debris 2 trai' and pumice sulfate 200

kg rai’

T1: control; T2: sesbania debris 2t rai’ : T3: sesbania debris 2 t rai’ and pumice sulfate 50 kg rai'1; T4:

“Means followed by the different letters in each column were significantly different by LSD a P < 0.05
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