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ABSTRAK 

ADINDA ZAHRA FAZRINA. Emisi Gas Rumah Kaca pada Budidaya Padi Sistem 

Jajar Legowo dan Konvensional. Dibimbing oleh Dr. IDUNG RISDIYANTO, S.Si., 

M.Sc. 

Budidaya padi konvensional dengan penggenangan terus-menerus 

meningkatkan emisi gas rumah kaca (GRK), terutama CH₄. Penelitian ini 

menganalisis sistem tanam Jajar Legowo 2:1 dengan irigasi Alternate Wetting and 

Drying (AWD) terhadap sistem konvensional dalam menekan emisi GRK. 

Penelitian dilaksanakan di lahan sawah Desa Teguhan, Madiun, Jawa Timur, 

selama satu musim tanam (115 hari). Parameter yang diukur meliputi fluks CH₄ dan 

CO₂, Leaf Area Index (LAI), radiasi matahari, serta suhu tanah. Hasil penelitian 

menunjukkan bahwa pengaruh LAI, radiasi matahari, dan suhu tanah terhadap 

emisi CH₄ dan CO₂ tidak konsisten, bergantung pada fase pertumbuhan, sistem 

tanam, dan waktu pengukuran. Trade-off antara emisi CH₄ dan CO₂ hanya terjadi 

signifikan pada sistem konvensional fase generatif. Berdasarkan total emisi CO₂-

ekivalen selama satu musim tanam, sistem konvensional mencatat nilai terendah, 

sedangkan sistem Jajar Legowo mencatat nilai tertinggi. Hasil penelitian 

menunjukkan bahwa penerapan AWD pada lokasi penelitian belum menghasilkan 

kondisi aerob optimal untuk menekan emisi GRK. Implikasinya, efektivitas AWD 

sangat bergantung pada konsistensi penerapan di lapangan, sehingga diperlukan 

pengawasan dan jadwal pengairan yang lebih ketat. 

 

Kata kunci: AWD, emisi GRK, jajar legowo, padi sawah, trade-off emisi 

 

  



 

  



 

 

ABSTRACT 

ADINDA ZAHRA FAZRINA. Greenhouse Gas Emissions in Jajar Legowo and 

Conventional Rice Cultivation Systems. Supervised by Dr. IDUNG RISDIYANTO, 

S.Si., M.Sc. 

Conventional rice cultivation with continuous flooding increases 

greenhouse gas emissions, especially CH₄. This study analyzed the Jajar Legowo 

2:1 planting system with Alternate Wetting and Drying (AWD) irrigation against 

the conventional system in reducing GHG emissions. The research was conducted 

in paddy fields in Teguhan Village, Madiun, East Java, over one growing season 

(115 days). Parameters measured included CH₄ and CO₂ fluxes, soil temperature, 

solar radiation, and Leaf Area Index. The results showed that the effects of solar 

radiation, soil temperature, and LAI on CH₄ and CO₂ emissions were inconsistent, 

depending on growth phase, cultivation system, and measurement time. Trade-off 

between CH₄ and CO₂ emissions only occurred in the conventional system during 

the generative phase. Based on total CO₂-equivalent emissions over one growing 

season, the conventional system recorded the lowest value, while the Jajar Legowo 

system recorded the highest. This contradicts the initial hypothesis that Jajar 

Legowo with AWD is a low-emission system. The implication is that the 

effectiveness of AWD highly depends on consistent field implementation, requiring 

stricter monitoring and irrigation scheduling.  

 

Keywords: AWD, GHG emissions, jajar legowo, rice paddies, emission trade-off  
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