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Abstract

Greenhouse gas mitigation from rice cultivation with increased yield and aroma compound in rice is an
important issue for sustainable agricultural development. The influence of biochar containing sulfur was evaluated
on greenhouse gas emissions, yield, and 2-acetyl-1-pyrroline (2AP) aroma compound of the Khao Dawk Mali 105
cultivated in rice field located on Srikai Sub-district, Warin Chamrap, Ubon Ratchathani. The experimental design
consists of 4 treatments 1) Control (C) no soil amendment/fertilizer, 2) S-biochar1 (S1) added soil amendment of
biochar containing sulfur and ammonium sulfate fertilizer, 3) S-biochar2 (S2) added soil amendment of biochar
containing sulfur 4) Fertilizer (F) added ammonium sulfate fertilizer as basal and urea as top-dress. Treatments
S1, S2, and F were applied with soil amendment or chemical fertilizer in tillering stage (Day 59) and reproductive
stage (Day 138). Greenhouse gas emissions (CH, and N,O) were investigated throughout the cultivation season.
The results showed that rice grain yield was significantly increased (P<0.05) by soil amendment of biochar
containing sulfur and ammonium sulfate (S1), 665.71 kg/rai, resulting in the total greenhouse gas intensity (GHGI)
was smalllest, 4.90 kgCO,/kg yield. 2AP in grain were 3.46, 3.35, 3.28, and 3.05 ppm in treatments C, S2, F, and
S1, respectively. The issue of increasing aroma compounds in rice will be studied with water management of

alternate wetting and drying.

Keywords : greenhouse gas intensity ; 2-acetyl-1-pyrroline (2AP) ; biochar ; sulfur
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Table 1 Properties of soils before and after soil amendment application

oH ECe' OM? ; \ CEC* Plant nutrients content (mg/kg)
Treatment . C’ (%) N (%)

(1) (ds/m) (%) (Me/100g)  ps g ca® Mg
Control before 4.44 0.91 0.29 0.19 0.06 1.88 2.00 6.11 67.98 21.30
Control after 4.22 0.93 1.05 0.75 0.07 2.50 3.15 1297 52.80 32.75
S-biochar 1 3.84 1.23 1.55 1.38 0.1 2.50 537 10.76 113.89 12.88
S-biochar 2 4.61 0.67 1.19 1.09 0.09 2.50 7.42 18.80 79.34 21.68
Fertilizer 3.91 1.95 1.41 0.98 0.1 3.13 7.54 20.71 118.90 13.86

Notes: Analytical methods were ! Saturated paste extraction, EC meter, 2 Walkley and Black, ° Flash combustion,

N NH,OAc pH 7.0 Distillation, ° Bray Il extraction, Spectroscopy, e NH,OAc extraction, Atomic spectroscopy
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e
—-— 10pm JEOL 10/5/2021
15.0kV SEI 15.0kV SEI SEM WD 8.1mm 10:02:17

Figure 1 Surface characteristics of biochar A) magnification 500 times B) magnification 1,000 times
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Figure 2 Surface characteristics of S-biochar1 A) magnification 500 times B) magnification 1,000 times
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