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Rice straw rates influencing rice yields and greenhouse gases
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ABSTRACT: This research focused on the efficiency of rice straw of several rates on grain yields and greenhouse
gases (CH, and CO,) emission. It was found that high rates of rice straw, 1-4 t/rai, added to soil produced significant
amounts of greenhouse gases, 50.5-104.7 kg C/rai, compared to the control. Rice yields increased with the higher
rates of rice straw. Adding rice straw at the rates of 1,2, 3 and 4 t/rai produced rice yields of 432.4,643.4,659.9 and
757 4 kg/rai, respectively. Moreover, the efficiency of a unit of organic carbon added to soil on rice yield (RY/Cmpm)
significantly declined with increasing rates of rice straw. Efficacy of higher rates of rice straw gave the ratio of
emitted carbon gases to a unit of input organic carbon (ngb/Cmpm) became smaller significantly. This study indicated
that higher rates of rice straw application induced low efficiency for rice yield production. However, the obtained
rice yields increased with higher rates of rice straw. In addition, effective management of rice field resulted in
reduction of greenhouse gases emission.

Keywords: C-input, methane, carbon dioxide
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Table 1 Rates of rice straw and chemical fertilizer used in this experiment.
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Rates of rice straw (RS)

Chemical fertilizer

Treatment” " ¥
added (CF) input
1 No RS No CF 161.6 kg-C rai”
5 No RS 16-16-8 (N:PZO5:K20) 40 kg rai” + urea 161.6 Ka-C rai”
(0] . -C ral
(46% N) 60 kg rai” 9
. 2 ¢ rai” 16-16-8 (N:P,0_:K 0) 40 kg rai’ + urea 370.6 ka.C rai”
ral . -C ral
(46% N) 60 kg rai” 9
A - 16-16-8 (N:P O 1K 0) 40 kg rai" + urea £98.0 ka.C rai”
ral . -C ral
(46% N) 60 kg rai" 9
. 3trar 16-16-8 (N:PZO5:K20) 40 kg rai” + urea 816.4 ka-C rai”
ral . -C ral
(46% N) 60 kg rai” 9
g 16-16-8 (N:P.O :K O) 40 kg rai”' + urea »
6 4 trai 25 2 1034.8 kg-C rai

(46% N) 60 kg rai”

" All treatments had the remained residual rice stubble 0.74 t rai”" incorporated prior to the soil preparation,

53 days before sowing rice seeds.

? Treatments with RS added were incorporated 30 days before sowing rice seeds.

Yc = Cres(161 bkgC rai’) + rice straw added according to treatments, and also based on C content in rice

input

straw, 27.84%.

Table 2 Rice straw rates affecting seasonal methane (CH4) emission, carbon dioxide (COZ) emission and rice

yield (RY).
Treatment CHA” Coz” CH,+CO, RY RY/Cmput RY/CgaS Cgas
input
kg-Crai' kg-Crai' kg-Crai' kg rai’

Control 30.9 cd 12.4 43.3 de 283.5d 1.7b 6.5c¢c 0.27 a
Chemical fertilizer (CF) 16.3d 1.2 274 e 393.5¢c 24 a 143 a 017b
RS 1trai’ + CF 38.7¢c 1.7 50.4 cd 4324 ¢ 11¢ 86¢C 0.13c
RS 2trai’ + CF 61.3b 12.2 735b 643.4 b 11c 8.8 bc 0.12c
RS 3trai’ + CF 93.5a 1.2 104.7a 659.9 ab 0.8 cd 6.4c 0.13c
RS4trai' + CF 57.8b 10.2 68.7 cb 757.4 a 0.7d 114b 0.07c

F_teStZ/ Hkk ns Hkk kK *kk kK Hkk
CV (%) 25.6 13.7 20.3 12.8 16.2 18.6 12.2
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